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GREENWICH MAGNETICAL AND METEOROJJOGICAL 
OBSERV ATIONS, 

1891. 

INTRODUCTION. 

§ 1. Personal Establishment and Arrangements. 

During the year 1891 the establishment of ABsistants in the Magnetical and 
Meteorological Department of the Royal Observatory consisted of William Ellie, 
Superintendent, and William Carpenter Nash, Assistant, aided by five Computers." 
The Computers employed at different times during the year were, Ernest E. McClellan, 
Edward Finch, Richard R. Tweed, George A. Allworth, Thomas F. Claxton, and 
Henry James MacManus. 

Mr. Ellis controls and superintends the whole of the work of the Department. 
Mr. Nash is charged generally with the instrumental adjustments, the determination 
of the values of instrumental constants, and the more delicate magnetic observations. 
He also specially superintends the Meteorological Reductions. The routine mag­
netical and meteorological observations are in general made by the Compute~s. 

§ 2. General Description of the Buildings and Instruments of the Magnetical and 
Meteorological Observatory. 

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' workshop. On its 
east stands the New Library (erected at the end of the year 1881), in trre construc­
tion of which non-magnetic bricks were used, and every care was taken to exclude 
iron. The Magnetical and Meteorological Obbervatory is based on concrete and 
built of wood, united for the most part by pegs of bamboo; no iron was intentionally 
tidmitted 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 sepa,rated 
from them by a partition, and used as a computing room; the stQve which warms 
this room, and its fiue, 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, 
are placed in the southern arm, an opening in the roof allowing circumpolar 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 fO,r photographie" 
record of the variations of atmospheric electricity, its water cistern rests on four giaRB 

a2 
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insulators supported by a platform fixed to the western side of the southern arm, 
near the ceiling. The Standard barometer 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 m·ounted therein. The 
Magnet Basement is of the same dimenl::lions 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 eastern 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 dock 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 ~4 hours to 5t inches. On the northern wall, near the photographic barometer, 
is fixed the Sidereal Standard clock of the Astronomical Observatory, Dent 1906, 
communicating 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 
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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 of the year 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. 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 frOln the atmosphere, 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 [) feet at 
the inlet in the south ground to' 11 feet 6 inches at the entrance to the BaseInent. 

A platform erected above the roof of the Magnet House is used for the observation 
of meteors. The sunshine instrument and a rain gauge are 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 computing room on its 
western side. 

The Dip instrument and Deflexion apparatus are placed in the New Library. Each 
instrument rests on a heavy slate slab supported by strong wooden franlework rising 
from brick wqrk built into the ground. 

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 old photographic dry-bulb and wet-bulb thermometer apparatus, used 
only in case of temporary interruption of the new apparatus. The old apparatus was 
taken down in February, 189j, and the new apparattis (see page vi) was removed from 
the South Ground, and re-erected on the site of the old apparatus. On the roof of this 
shed there is fixed an ozone box and a rain gauge, and close to its nort:d-western 
corner are placed the earth thermometers, the upper portions of which, projecting 
above the ground, are protected by a small wooden hut. About 25 feet to the west of the 
photographic thermometers is situated the revolving stand carrying t.he thermometers 
us.ed for ordinary eye observations, and adjacent to the thermometer stand on the north 
side are three rain gauges. Between the rain gauges and the Magnet House are placed the 
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thermometers for solar and terrestrial radiation; they are laid on short grass, and ~eely 
exposed to the sky. A little to the east of the thermometer stand is placed a Steven son 
screen containing dry bulb, wet bulb, and maximum and minimum thermometers. 

The Magnet Ground is bounded on its south side by a range of seven rooms, 
known as the Magnet Offices. No 1 is used as a general 'store room, and in it is 
placed the Watchman's Clock; Nos. 2, 3, and 4 are used for photographic purposes in 
connexion with the' Photoheliograph, placed in a dome adjoining No.3, on its south 
side; Nos. 5 and 6 are store rooms; No.7 forms an ante-room and means of approach 
to the Lassell dome. 

In the ground south of the Magnet Offices (known as th~ South Ground) is the new 
photographic dry-bulb and wet-bulb' thermometer apparatus, mounted in the 
year 1885; it is generally similar to the old apparatus but with some important 
modifications, of which an account is given in the proper Section. It was removed to 

,the Magnet Ground in February, 1891 (see page v). 
Two Anemometers, Osler's, giving continuous record of direc~on 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 building on the roof of the 
Octagon Room. 

On 1883 March 3 the iron tube of the Lassell reflecting telescope was brought into 
the South Ground, and on March 9 the iron supports of the same. On 1883 
December 31 the iron work of the dome was brought into the same ground, and 
on 1884 June 26 the iron gutter of the dome, in 16 pieces, weighing together about 
2 tons 6 cwt. A careful examination of the magnetic registers on each of these 
occasions shows that no disturbance of the declination, horizontal force, or vertical 
force magnets was caused by the location of these masses of iron in the South Ground, 
at a distance of more than 100 feet from the magnets. 

In order to determine the effect of a mass of iron on the magnets, experiments were 
made on 1884 July 2, with 4, 8, 12, and 16 pieces of the gutter respectively, placed 
D,t a distance of 25 feet from the declination ma!,rnet in a direction south-east (magnetic) 
from it, so that the, maximum effect would be produced. The following are the 
l·esults for the deflexions of the Upper Declination magnet :-

Mean Defiexion. 

With 4 pieces of the iron gutter • 

" 8 pieces " 
" 12 piece8 " 
" 16 pieces '" '- • ' ' -

Each piece weighs nearly 3 cM. 

/I 

1 4 
- 2 2 

3 12 
3 40 
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As the effect of a mass of iron on a magnet varies as the sine of twice its magnetic 
azimuth divided by the cube of its distance from the magnet, these experiments 
show that the deflexion caused by the whole of the iron in the Lassell instrument 
and dome (which is at a distance of 100 feet and very nearly in the magnetic 
meridian' of the declination magnet) would be quite insensible. 

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, hy which means a continuous record of the various elements is 
obtained. 

F or 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
panying Plans, given in the V olumes of Astronomical Observations for the years 
1845 and 1862. . 

§ 3. Subjects of Observation in the year 1891. 

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 
lines of wire; eye observations of the ordinary meteorological instruments, including 
the barometer, dry and wet bulb thermometers, and 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 beginning 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 noon; and generally, 
in the meteorological section, Greenwich civil time, reckoning from midnight to 
midnight. 

• 
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§ 4. Magnetic Instrumelits. 

UPPER DECLINATION MAGNET AND ITS THEODOLITE.-The upper declination magnet, 
employed solely for the determination of absolate declination, is by Meyerstein of 
Gottingen: it is a bar of hard steel, 2 feet long, I! inch broad, and about i 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 uppet· 
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. 

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 rais:ing or lowering the magnet, an 
operation necessary in determ:inations of its collimation error, no alteration is made in 
the length of the suspension ske:in. The magnet is inclosed in a double rectangular 
wooden box (one box within another), both boxe~being covered externally .and 
internally with gilt paper, and having holes at their south and north ends, for illumina­
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 frame& 
fixed by pinching screws to the south and north arms of the magnet respectively. 
The cobweb cro~s ic;; in the principal focus of the lens, and its image in the theodolite 
tel~scope is well seen. From the lower side of the magnet carrier a. r.od extendA down­
wards, terminating below the magnet box in a horizontal brass bar immersed in wa,ter, 

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 magnet. The 
radius of its horizontal circle is 8'3 inches, and the circle is divided to 5', and read, 
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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 striding level is considered to be equal to 1"'05. 'The opening in 
the roof of the Magnet House permits of observation of circumpolar stars as high as 
~ Ursre Minoris above the pole and as low as {3 Cephei below the pole. A fixed mark, 
consisting of a small hole in a plate of' metal, placed on one of the buildings of the 
Astronomical Observatory, at a distance of about 270 feet from the theodolite, affords 
an additional check on its continued steadiness. 

The inequality of the pivots of the axis of the theodolite telescope was found from 
several independent determinations made at different ~imes to be very small. It 
appears that when the level indicates the axis to be horizontal the pivot at the 
illuminated end of the axis is really too low by 1 div'3, equivalent to 1"'4. 

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, by ten 

double observations, 1890 December 24, to be 100r '358, and by ten double observa­
tions, 1891 November 25, 100r ·337. The value used throughout the year 1891 was 
100r ·350. 

The effect of the plane glass in front of the outer box of the declination-magnet at 
that end of the box towards the theodolite was determined by ten double observations 
made on 1889 December 2, which showed that in the ordinary position of the glass the 
theodolite readings were diminished by 19"'4. Each of two other sets of observations, 
made- on 1890 August 11 and 1891 November 25, g~ve 19"'7 and 19/1'1 respectively. 
The mean of these, 19/1'4 has been added to all readings throughout the year 1891. 

The error of collimation of the magnet collimator is found by observing the 
position of the magnet, first with its 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 tinles. The value 
used during the year 18.91 was 26'. 1/1'5, being the mean of- determinations made 
on 1887 December 8, 1888 Decemq,er 3, 1889 December 4, 1890. August 12, and 
'1891 November 26, giving respectively 26'. 9/1'5, 26'. 0/1'6, 25'. 54/1'2, 26 l 8/1'2, and 
. ~5'. 55"'1. With the collimator in its usual position, above ,the magnet, t:q.e :quantity 
26'.1"'5 has been subtracted frOlll all readings. 
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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),. in"erted 
ill place of the magnet, re~ts 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°, thus giving the skein that amount of azimuthal twist, and 
observing, with the theodolite, the change in the position of the magnet thereby 
produced, from 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, on 1889 
December 4, found to be Ti9' on 1890 August 12, m, and on 1891 November 26, T~O' 
During the year 1891 the plane in which the suspension skein was free from torsion 
so nearly coincided with the magnetic meridian, that no correction of the absolute 
measures of magnetic declination for deviation of the plane of no torsion was required. 

The time of vibration of the upper declinatio~ magnet under the influence of 
terrestrial magnetism was found on 1889 December 2, to be 308'88, on 1890 
August 13, 3P'08, and on 1891 November 25, 3P·03. 

The reading of the azimuthal circle of the theodolite corresponding to the 
astronolnical meridian is determined about once in each nlonth by observation of the 
stars Polaris or 0 Ursre Minoris. The fixed mark is usually observed weekly. 
The concluded mean reading of the circle for the south astronomical meridian 
(deduced entirely from the observations of the polar stars), used from January 1 
to June 1, was 27°. 5'. 47"·8, and from June 2 to the end of the year, 27°. 6'.8/1·0. 

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 
vi bration, in the opposite direction, and so on, taking in all four readings. The 
m~an of each pair of adjacent readings of the micrometer is taken, giving three 
means, and the mean of these three is adopted. In practice this is done by 
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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
reading 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 value of the photographed base line on the phutographic register 
of the lower declination magnet. The times of observation of the upper declination 
magnet are usually 9h • 5m , 13h • 5m , 15h • 5m , and 21 h. 5m of Greenwich civil time, 
reckoning from midnight. 

The accuracy of the measure of absolute declination by the upper declination­
magnet depends on the condition that this magnet should be vertically over the lower 
magnet. But the arrangements are such that with the gradual decrease of declination, 
the upper magnet has to be shifted more and more to the west in order that it may be 
viewed by its theodolite, the position of which on its pier cannot be altered. In order 
to determine whether the consequent change in the relative position of the two magnets 
has in late years increased to such an extent that any measurable mutual influence 
would exist, the upper magnet has on two different occasions (once in the year 1887 
and once in the year 1889) been temporarily removed to the ante-room, where its 
influence would be quite insensible. On both occasions the photographic register of 
the lower magnet showed no perceptible change of position. Conversely, the removal 
of the lower magnet would not influence the position of the upper one, which is used 
for absolute measure. 

LOWER DECLINATION 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 dimensions as the upper 
declination magnet, being 2 feet long, Ii inch broad, and ! inch thick. The 
magnet is suspended, in the Magnet Basement, immediately below the upper 
declination magnet, in order 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 
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of the crossed f\lates resting on the brick piers rising from the ground. The 
length of free suspending skein is about 6 feet, but, unlike th.€ arrangement adopted 
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, whensubstitl1ted 
for the Ii'tagnet, is examined from time to time, iand -adjustment Inade 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 Arnall accidental vibrations to which the magnet would be 
otherwise Hable, it is encircled by a damper consisting of u 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 a"\1oid 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 pepuliar to each instrument, to remark that t~e 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 a~is of the cylinder being placed parallel to· the direction of the change 
of indication .to, be registered. If, as is usually the case, there are two indica­
tions whose movements are in the same dir~ction, both may be. registered on 
the same cylinder: thus the movements in the case of magnetic declination and 
horizontal magnetic force, being both horizontal, .can be registered on different 
parts of one Gylinder with axis horizontal: so also can two different galvanic earth 
currents. The movements 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 be~g horizontal, a horizontal 
cylinder is provided. 

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-iciction 
wheels: the vertical cylinders rest each on a circular plate turning on anti-friction 
wheels, the driving mechanism being placed below. A shee~ of sensitized paper 
~eing wrapped round the cylinder, and held by a slender brass clip, the cylinder 
thus prepared is placed in position, ~nd. 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 'cylind~rB and fresh sheets supplied eVfl;ry day, usually 
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a.t 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 be 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 IIi inches long and 14! inches in circumference: it iii 
supported, in an approximately east and west position, on brass uprights carried by a 
metal plate, the whole being planted on a firm wooden platform, 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 may 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 with the vapour of coal naphtha. A vertical slit about Oin'3 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 lon.g 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 
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declination 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 small 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 from 
ft.nother lamp is made to form a spot of light on the cylinde:r in a fixed position, so 
that, as the cylinder revolves, a reference or base line is traced out on the paper, from 
which, in the interpretation of the records. the ordinates are measured. 

A clock of special construc~ion,. 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 admits 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, registering 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 photographic sheet is noon, 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 
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 measurement of ordinates of the photographic curve is thus determined. 
J.'he distance from the concave mirror 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 move­
Inent of 1° of the mirror produces a movement of 2° in the reflected ray. From this it is 
fOlmd that 10 of movement of the mirror, r~presenting a change of1 ° of magnetic declina­
tion, 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 
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of declinatIon were determined by the upper declination magnet, u~ ually four times 
daily, the apparent value of the base line, as inferred frOln each observation, is found. 
The process assumes that the movements of the upper and lower declination magnets 
are precisely similar. The separate base line values being divided into groups, usually 
monthly, a mean base line value is adopted for use through each group. This adopted 
ba.se 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 xxxi) are measured. 

On January 7 the driving clock of the declination and horizontal force registering 
cylinder having. stopped was taken to Messrs. E. Dent & Co. for repair. It was 
returned on January 26. 

HORIZONTAL FORCE MAGNET.-The horizontal force magnet, for measure of the 
variations of horizontal magnetic force, was made by Meyerstein of Gottingen, and like 
the two declination rnagnets, is 2 feet long, 1~ inch 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 axe~ 
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 
portiop. of the torsion circle: it carries the verniers ~or reading the torsion circle, and 
can be .turned independently of the lower and graduated portion of the torsion circle, 
below which, and in rigid connexion with it, is the magnet carrier. 

The suspension skein is led under the two pulleO's carried by the upper portion of 
the torsion circle, its two branches then rise up and pass over the front pulleys of the 
upper suspension 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 betwee1l the branches 
of the skein, where they pass over the upper pulleys, is lin·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 bljing west. In. 
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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 copp-er bar, exaGt1y 
similar to that used with the lower declination magnet, is applied also to the horizontal 
force magnet, for the purpose of di"minishing the small accidental vibrations. 

Below the magnet carrier there is attached a small plane mirror to which is 
directed a small 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 90'84 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 38°, the plane of the mirror being therefore inclined about 19° to 
the axis of the 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 direction, not, exactly west but in any westerly direction, and 
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 intormation as to whether the magnet axis is accurately transverse to 
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the magnetic meridian, inasmuch as the same operation can be performed whether 
the .magnet axis be transverse 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 magnitude of the transversal force is the same, a.nd the ch~nges 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 same. 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, ill one 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 
magnet 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 ot the scale and the same time of vibration for the magnet~ 
With 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. 

The present suspension skein was mounted on 1880 December 30. On 1890 ~ugust 6 
the following·observations were made for determination of the angle of torsion :-

The Marked End of the Magnet. 

1890, West. East. 

Day. Difference o.f Mean of Difference of Mean of Torsion- Scale Scale Readings the Times Torsion- Scale Scale Readings the Times Circle for change of 10 
of Circle for change of 10 

of Reading. Reading. of 'forsion- Vibration, Reading. Reading. of Torsion- Vibration. Circle Reading. Circle Reading. 

a div. div. a a div. diT. II 

Aug. 6 14.6 +8'83 21'26 230 4-6 '65 20'64-
8' I 1 7'86 

14-7 56 '94- 21 '00 231 54-' 51 20'92 
8'4-6 7'89 

14-8 65 '.4-0 20'80 23 2 62'4-0 21 '04-

GRDENWICH MAGNETICAL AND METEOBoOLOGICAL OBSERVATIONS, 1891. c 
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.From these observations it appeared that the times of vibration and scale readings 
were sensibly the same when the torsion circle read 147°.8', marked end west, and 
231 0. 27', marked end east, the ,difference being 84°. 19'. Half this difference, or 
42°. 9" 5, is therefore the angle of tOrsion when the magnet is transverse to the meridian. 
Another set of observatiJns made 1892 January 1, gave 42°. 8"5. The value 
~dopted in the reduction of t~e observations during the year 1891 was 42°. 10'. 

The adopted .reading of ,torsion-circle, for transverse position of the magnet, the 
marked end being west, was 147° ~oughout 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'85 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 
3ngle 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 0'002364, 'which value has been used 
throughout the year 1891 for conversion of the obBerved scale-readings into parts of 
the whole horizontal force. 

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 oseillates, and 
the scale reading for the extreme points of vibration is easily taken. The hours ·of 
observation are usually 9\ 13\ 15\ and 21 h of Greenwich civil time (reckoning from 
midnight). Remarking that the time of vibration of the magnet is about 20 seconds, 
find that the 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 ~ken at' 9h;10\ 11 h, 12h , 13\ 14\ 15h

, 16h
, and 21\ Greenwich civil time. 

An index ~orrection of - 0~'3, has been a.pplied to all reading~. 
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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 diameter, 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 described, and may be 
perfectly understood by reference to that description (pages xiii and xiv), 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 th,e same as that for declination. 

The scale for measure of ordinates of the photographic curve is thus constructed, 
The distance from 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 inches. 
But, because of the reflexion at the concave mirror, the double of this measure, or 
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 
42°, 10' the movement of the spot of light on the cylinder for a change of 0'01 of 
horizontal force is thus found to be 2'478 inches, and with this unit the cardboard 
scale for measure of the ordinates was prepared. The ordinates being measured for the 
tinles 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 xxxi) 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 
c4anges of.. temperature to. which th~ Magnet Basement is subject. The temperature 
coefficient oft1;le magnet was deternllned by artificially heating the Magnet Basement to 
di:ffer~ttemperatures, and observing the change of position of the magnet thereby 

r. 2 
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produced. 'This process seems preferable to others in which was observed the effect 
which the magnet, w'hen enclosed within a copper tr,ough or box and artificially heated 
by hot water or hot air to different temperatures, produced on another suspended 
magnet, since the result obtained includes the entire effect of temperature upon all the 
various parts of the mounting of the magnet, as well as on the magnet itself. Referring 
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°'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 magnetic 
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 inci'ease 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 V\rhich 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 
Fahrenheit. Tne decrease of horizontal force for an increase of 1° of temperature 
(Fahrenheit) would thus be '00021" at 60°, '00023 at 65°, and '00025 at 70°. 

The registration of the variations of horizontal force was interrupted from January 7 
to 26 the driving clock having been, during this period, in the hands of Messrs. 
E. Dent and Co. (see page .xv). 

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 mounted on a 
~olid brick pier capped with stone, situated in the western arm of the basement, its 
position being nearly symmetrical with that of the h?rizontal 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 
Bteel knife edge, attached to the magnet carrier by clamps and pinching screws. The 
knife edge, eight inches long, passes through an aperture in the magnet. The axis of 
the magnet is approximately transverse to the magnetic meridian, its marked end being 
east; , its axis of \Tibration is thus nearly north and south magnetic. The magnet 
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carrier is of iron; ~t its southern end there is fixed a small plane mirror for use in eye 
observations, whose plane makes with the vertical plane through the magnet an angle 
of 52!O nearly. A telescope fixed to the west side of the brick pier supporting the 
theodolite of the upper declination magnet is directed to the mirror, for observation by 
refiexion of the diyisions of a vertical opal glass scale fixed to the pier that carries the 
telescope, very near to the telescope itself. The numbers of this fi~ed scale increase 
downwards, 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 magnet is placed excentrically between the bearing parts of its knife edge, 
nearer to the southern side, leaving a space of about four inches in the northern part of 
the iron frame, in which the concave mirror used for the photographic register is 
planted. Two 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, a:nd 
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 much lighter mirror of 1 inch diameter, and also lowered the 
position of the knife-edge bar vdth respect to the lnagnet 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 
new photographic paper introduced in 1882 June. 

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 
magn~t. 

The time of vibration of the magnet in the vertical plane is observed usually about 
once in each week. From 66 observations made during the course of the year this 
. was found to be 198'496. 

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 fixed 
telescope. The magnet is observed. only when swinging through a small arc. 
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Observations made in the way described on 1889 December30 gave for the time of 
vibration of the magnet in the horizontal plane, 168'934. This value has been used 
throughout the year 1891. 

The length of the normal to the fixed vertical scale that meets the face of the 
plane mirror is 186'07 inches, and 30div'85 of the scale correspond to 12 inches. 
Consequently 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, cor­
responding to a change of one division of scale reading, is 3'. 35/1'6. 

But the angular movenlent of the normal to the mirror is equal to the angular 
movement of the magnet multiplied by the sine of the angle which the plane of 
the mirror makes with a vertical plane through the magnet. This angle, as already 
stated, is 52io, therefore dividing the result just obtained, 3'. 35"'6, by Sin. 52io, 
the angular motion of the m.agnet 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, producing 
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' is the time of vibration of the magnet in the horizontal plane, and T that in' the 
vertical plane. Assuming T' = 168'934, T = 198 '496, and dip = 67°. 2I~', the change 
of vertical force corresponding to change of one division of scale reading was found 
to be 0'0004133, and this value has been used throughout the year 1891 for conversion 
of the observed scale readings into parts of the whole vertical force. 

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 being !5ubstituted 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 magnet box. Readings are taken usually at 
9\ ] 0\ 11 h, 12h, 13h, 14h, 15h, 16h, and 21\ Greenwich civil time. An index correction 
of -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, a.nd the variations. of the barometer are also registered on it. The slit is 
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horizontal, 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 barometer 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 
foHows : - 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. dip x (~/)2 x 0'01. Using the values of T, T', and of dip, 
"-

before given, (page xxii), the movement of the spot of light on the cylinder for a 
change of 0'01 of v~rtical force is thus found to be, 6'368 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 
laid down, from which the hourly ordinates (see page xxxi) were measured, exactly 
in the same way as was described for declination. 

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 between 
October 17 and 23, 1882 in a similar manner to those for the horizontal force 
magnet (page xx), and in temperatures ranging from 59°'3 to 64°·9 it appeared that, 
an increase of 1° 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 temperature producing loss of magnetic power. 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 
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the increase of vertical force for increase of 10 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.-The instrument 'with which the observatio?s of magnetic dip 
are made is that which is known as Airy's instrument. It was constructed by 
Messrs. Troughton and Simn1s, and is mounted in the New Library on a slate slab 
supported by a 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 the 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 oli 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 them 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 
plate is etched the graduated circle, 9i inches in diameter, divided to 10', and 
read by 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 microscope 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 to its proper microscope 
01" veTIller. 
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Since the instrument has been placed in the New Library artificial light has not 
been employed 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 zenit~ point needle, having points corresponding in po~ition to the three 
different lengths of dip needles, is used to determine the zenith point for each 
particular length of needle. 

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 ~eldom 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 luagnetised 
by double touch, giving it nine strokes on each of its sides: 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 
obset'vations 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 made 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. 

The needles in regular use are of the ordinary construction; they are two 9-inch 
needles, BI and B2, two 6-inch needles, 0 1 and O2, and two 3-inch needles, DI and D2• 

,The observed dip given by the 9-inch needles is as usual smaller than that given 
by the 6-inch needles, and that given by the 6-inch needles smaller than that given 
by the 3-inch needles. In the Philosophical Magazine for ~larch 1891, Professor 
Schuster, referring to a remark of Dr. Joule's, that the flexure of a dip needle tends to 

diminish the apparent dip, has estimated the effect on the observed dip of the displace~ 
ment of the centre of gravity by the flexure of the needle, for the Greenwich needles of 
i) inches, 6 inches, and 9 inches in length, and finds that a great part of the difference 
observed at Greenwich could be thus accounted for. It would appear that for absolute 
determination of dip empirical correcti?ns should be applied to the results found front 
the longer needles, but there is at present much uncertainty as to the dat::t for 
computing these corrections. 

GREENWICH M~GNETICAL AND METEOROLOGICAL OBSERVATIONS, 1891. d 
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DEFLEXION INSTRUMENT.-The observations of deflexion of a magnet in combination 
with observations of vibration of the deflecting magnet, for determination ~f 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 tho~e 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 New Library on a slate slab in the same "ray as the Dip instrument. 

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 direc.ted 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 reflex ion 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 defiected 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 10 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 accou.nt of the method of reduction employed, in which the Kew precepts and 
generally the Kew notation are followed. Previous to the establishment 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 the 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. ' 

The correction for decrease of the magnetic ill oment of the deflecting magnet re­
quired in order to reduce to the temperature 35° Fahrenheit = c = 0·00013126 
(t - 35) + 0·000000259 (t - 35)2: 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. 
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The 'distance on the deflexion rod from 1 ft·O east to 1 ft·O west of the engraved scale, 
at temperature 62°, is too long by 0'0034 inch, and the 'distance from I lt'3 east 
to 1 ft'3 west is too long by 0'0053 inch. The coefficient of expansion of the 
scale for l O is ·OOOOL 

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. 

I..et m = Magnetic moment of deflecting or vibrating magnet. 
X = Horizontal component of Earth's magnetic force. 

Then, if in the two deflexion observations, r H r 2, be th€l apparent distances of centre 
,of deflecting magnet from defle.~ted magnet, corrected for scale error and tempe­
rature (about 1'0 and l' 3 foot). 

UH U2 the obser-ved angles of deflexion. 

Al = -IE rl sin. UI { 1 + ;:: + G } 

A.=~ rz' sin. u.{ 1 + ~+ G } 

P = Al - All [P being a constant depending on the distribution of magnetism in the 
Ai A 2 • ] 
r12- r22 deflectIng and deflected magnets , 

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

i=AI (1-~), from observation at distance rl' 

;=A2 (l-~), from observation at distance r 2. 

The mean of these is adopted as the true value of X. 
In calculating the value of P as well as the values of the four factors within brackets,. 

the distances r l and r2 are taken as being equal to 1'0 ft. and 1'3 ft. respectively. The 
expression for P is not convenient for logarithmic conlputation, and, in practice, its 
value for each observation has, since the year 1877, been calculated from the expression 

Log.AI -Log.A2 r1
2
xr2

2=(L A-L A) 5'64 
d 1 

x 2 2 og. . 1 og. 2 X • 
mo u us r 2-rl 

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

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

to the' Earth's magnetic force. [This is obtained from the formula IJ,= 90~-f)' 
cl2 
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where (J = the angle through which the magnet is deflected by a twist of 90° in the 
thread.] 

Then TJ= T,.{ 1 + ~ + ,,;: -c } 
Tr2K 

andmX= - .. 
1'2 

The adopted time of vibration is the mean of 100 vibrations observed immediately 
before, and of 100 vibrations observed immediately after the observations of deflexion. 

From the combination of the values of;: and mX, m and X are immediately found. 
The computation is made with reference to English measure, taking 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 a times the millimetre, and the grain equal to 

f3 times the milligramme, then for reduction to metric measure i and 'mX must be 

multiplied by 0,3 and a2{3 respectively, or X must be multiplied by J~. Taking the 

metre as equal to 39'37079 inches, and the gramme as equal to 15'43249 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 deriv~d from those in English measure are given in the proper table. Values of 
X in terms of the centimetre and gramlne, known as the C.G.S. unit (centimetre­
gramme-second unit), are readily obtained by dividing thOde referred to the millimetre 
and milligramme by 10. 

In the year 1891 an additional unifilar instrument, Elliott No. 75, fitted also as a 
declinometer, was obtained. The instrument is adapted to the determination of 
horizontal force in C.G.S. measure: it is of portable character, and, when employed, is 
mounted on the tripod stand furnished with it. The deflecting and deflected magnets, 
75 A and 75 C, respectively, are generally similar in dinlension and construction to 
those of the Gibson instrument. In obseryations of deflexion the detlecting magnet is 
placed on the transverse rod at the distances of 30 and 40 centimetres of the engraved 
scale from the deflected magnet, the observations being otherwise made as with the 
Gibson instrument. The horizontal circl~ is 6 inches in diameter: it is graduated 
to 20', and read by two verniers to 20". 

The instrumental constants of "Elliott No. 75, kindly determined, as for the Gibson 
instrument, at the Kew Observatory, are as follows :-

The increase in the magnetic moment of the deflecting magnet produced by the 
inductive action of unit magnetic force m the C.G.S. system of absolute 
measurement = p,. Log. p, = 0'77768. 
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The correction for decrease of the lnagnetic moment of the deflecting magnet required 
in order to reduce to the temperature 0° centigrade = c = 0·000433 (t - 0) 
+ 0'00000148 (t - 0)2: t representing the terrlperature (in degrees centi­
grade) at which the observation is made. 

Moment of inertia of the deflecting magnet = K. At temperature 0° centigrade, 
log. K = 2'44750: at temperature 30° = 2·44782. 

The distance on the deflexion rod, from 30cms. east to 30cms. west, and from 
40cm~. east to 40cms. west of the engraved scale, at temperature 0° centigrade, is 
in each case too short by ocms·020. The coefficient of expansion of the scale 
for 1° centigrade is ·000018. 

The value of Pis calculated from the expression P = (Log. Al - Log. Az) x 4737. 
In other respects the formulre, as before given·, are employed. 

EARTH CURRENT ApPARATus.-For observation of the spontaneous galvanic currents 
which in some measure are almost always discoverable in the earth, and which are 
occasionally very powerful, two insulated wires having earth connexions at Angerstein 
"\\Tharf (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 R.oyal Observatory to the Greenwich Station of the South-Eastern 
Railway, and thence, by kind permission of the Directors of the South-Eastern Railway 
Company, al~ng 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 
Well circuit is 3 miles, and the azimuth of the line, reck-oning 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 rea,ch the Observatory registering appa.ratlls are about 7! miles and 5 miles re8pec­
tively. The identity of the four branches ib tested from time to time as appears nece8sary. 

In each circuit at the Royal Observatory there is placed a horizontal galvallometer, 
flaving 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 
coil 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 
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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 down wards 
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 epd to end, are generally similar to those used for magnetic 
declination and horizontal force, the front convex surfaces facing opposite ways, each 
towards 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 yertical, 
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 paFer on the 
cylinder a small Bpot of light ; th~s 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 arrangements for turning the cylinder, automatica~ly determining the 
time scale, and forming a base line, are similar to those which have been before 
described. When the traces on thp. paper are developed the parts of the registers 
which appear in juxtaposition correspond, as foro 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 new City and South London 
Electric Railway, distantabout2l 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 
putential, 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-N orth Kent 
East Junction circuit, which is perpendicular to the course of the electric railway, and 
in the Ang~rstein Wharf.-Lady Well circuit, which is parallel to the line of railway, 
with one earth plate (Angerstein Wharf) near -the river. At night wh~n the trains 
cease running the interruptions entirely cease. 
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§ 5. Magnetic Reductions. 

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

Before the photographic records of magnetic oeclination, 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 Inotion of each magnet through the day. Following 
the principle of 8eparation hitherto adopted, there are five days in the year 1891 
which have been classed as days of great disturbance, viz.: April 8, 12-13, May 14-15, 
15-16, 16-17. Other days of lesser disturbance are F.ebruary 11-12, 12-13, 13-14, 
14-15, March 2-3, 31, April 1, 9, May 13-14, June 14, August 28-29, 29--~0, 

September 9-10, 10-11, 11-12, 28-29, October 23-24, 24-25, 25-26, ~6-27, 

November 20, 21, December 6-7. When two days are mentioned it is to be 
understood that the reference is usually to one set ~f photographic sheets extending 
from noon to noon and including the last half and the first half respectively of two 
consecutive civil days. 

Separating the days of great disturbance, to be spoken of hereafter, the photo­
graphic sheets for the remaining available days, including those of lesser disturbance, 
were thus treated. Through each photographic trace a pencil line was drawn, repre­
senting the general form of the curve, without its petty irregularities. The ordinates 
of these pencil curves were then 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 I. 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 inequalities 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 thp­
latter case the results are not available for daily values. The omissions actually made 
on account of disturbed days, or from other causes, in the formation of Tables I. and II., 
for declination, and Tables III. to VI. for horizontal force, are January 7 to 26, 
April 8, 12, May 14, 15, 16, 23, Novenlber 27 ; and in Tables VII. to X. for vertical 



xxxn INTRODUCTlON TO GREENWICH }tIAGNE'l'lCAL OnsEuvATIONS, 1891. 

force, are April 8, 12, l\lay 14, 15, 16, December 29, 30, 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 two 
additional stoves placed in the basement at the beginning of the year lR89, 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 tenlperature as near to 670 

as possible. In years preceding 1883 the results for horizontal and vertical 
force were given uncorrected for temperature, leaving the corre::!tion to be 
applied when the results for series of years are collected for discussion; but from 
the beginning of the year 1883 it has been considered desirable to add also, in 
Tables III., ·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 
temperature 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 xx) 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 xxiv). The 
corrections applied are founded on the daily and hourly values of temperature given in 
Tables IV., VI., VIII., 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 9\ 10\ 
11 \ 12\ 13h, 14\ 15\ 16h

, and 21\ 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 
the~mograph 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 ~o 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 

• 
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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 comparative 
throughout, remarking only that in certain cases it is to be understood that the values 
are to be taken 1000 greater or less for comparison with adjacent values. See, for 
example, c in Table III. on May 1, which should be taken as 1002 for comparison with 
preceding and following values, and similarly in other cases. The excess of the value 
of c above that of u on any day (supposing c, when the smaller value, to be increased 
by 1000) shows the correction for temperature that has been actually applied. In 
Tables II., V., IX., and XII. the separate hourly values of the different elements have 
been simply diminished by the smallest hourly value. 

The variations of declination are given in the sexagesimal division of the circle, 
&nd those of horizontal and vertical force in terms of '00001 of the whole horizontal 
and vertical forces respect:ively taken as units. In Tables XI. and XII. they have 
been also expressed in terms of '00001 of G!1uss's a.bsolute unit, as referred to the 
metrical system of the millimetre-milligramme-second. 

The factors for con version from the former to the latter system of nleasures are 
as follows:-

For variation of declination, expressed in minutes, the factor is 

H.F. in metrical measure x sin I' = 1'8251 x sin I' = 0'0005309. 

For variation of horizontal force, the factor is 

H.F. in metrical measure = 1'8251, . 
and for variation of vertical force 

V. F. in metrical measure = H. F. in metrical measure x tan dip, 
= 1'8251 x tan 67°. 21j-' = 4'3756. 

The measures as referred to the millimetre-milligramme-second system are con­
vertible into measures on the' centimetre-gramme-second (C. G. S.) system 'by 
dividihg 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 xxxi), 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 ~ch month the numerical sums of the dey-la­
tions of the 24 hourly values from the mean, taken without regard to sign. 

GRBTlNWICB MAGNETICAL .AND METEOROLOGICAL OBSERVATIONS, 1891 
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The magnetic diurnal inequalities of declination, horizontal force, and, vertical 
force, for each month and for the year, have been treated by the method of harmonic 
ftnalysis, 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 1 h, and so on. 

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

12 a 1 = 0-12 + {(1+23) - (11+13)} COB 15° + {(2+22) - (10+14)} COB 30° 
+ {(3+21) - (9+15)} c0845° + {(4+20) - (8+16)} COB 60° 
+ {(5+19) - (7 +17)} COB 75°. 

12 hI = 6-18 + {(5+7) - (17 +19)} Bin 75° + {(4+8) - (16+20)} sin 60° 
+ {(3+9) - (15+21)} sin 45° + f(2 + 10) - (14+22)} sin 30c 

+ {(I +11) - (l3+23)} sin 15°. 

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

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

12 aa = (0+8+16)-(4+12+20)+ {(1+ 7 +9+15+17 +23)-(3+5+11+13+19+21)} cos 45°. 

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

12 a .. = (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°. 

12 h .. = {(1+2+7 +8+13+14+19+20) - (4+5+10+11+16+17 +22+~3)} Bin 60°, 

The values of the coefficients c1; and of the constant angles a contained in Table 
. XVI., are then determined by means of the following relations :-

a 1 hI 
C1 =-.-=--SIn a COS a' 

Similarly for C2' /3, &c. 

Finally, the values of the angles a', f3', &c. were thus found. Calling the Sun's 
hour angle east at mean midnight = 11" th~n-

a' = a + h 

f3' = /3 + 2h 
&c. = &c., 

a mean value of h for the month being employed. 
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The values of a5 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 :-

1891. all' hr.. 

Declination 
I I 

............ -0'08 -0'01 
Horizontal Force ...... +°'3 -1'2 
Vertical Force ......... +0'3 -0'3 

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 suycessive pair of terms of the 
expression on page (xii), corresponding to the single terms of the expressions on 
page (xiii), have been calculated for the mean diurnal inequalities for the year 
(columns 1, 2, and 3 of Table XII). The respective sums of squares of residuals 
a.re as follows :-

SUMS OF SQUARES OF RESIDUALS OF DIURNAL INEQUALITIES. 

Horizontal 

I 
• 

For the Year 1891. Declination. Vertical. 
Force. Force. 

I 

Sums of Squares of Observed Values (Table XII.) ......... , ... 281'76 323532'7 133 18'4 

Sumso£ Squares of Residualsaftertheintroductionofm ...... 133'36 55266' I 4°59'3 

" " 
a l and bi 48'°4 14976'2 1961'4 

" " 
a~ and b2 7'59 2595'9 227'5 

" " 
as and bs 0'81 444'9 29'5 

" " 
a4 and b4 0'11 37'7 6'5 

" " 
a6 and b6 0'02 19'3 4'1 

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 no 
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 six needles in ordinary use is given in Table X VII., and in Table X VIII. the 
concluded monthly and yearly values for each needle. 

e 2 
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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 instruments employed. The 
observed result in each month has been also given 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, excepting for the observation on January 15, there being no 
photographic register on that day. (See page xx.) 

In order to facilitate the comparison of the diurnal inequalities of magnetisrn 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 a.re to be selected at Greenwich in each month of every year, for adoption 
at all these observatories fO'r determination of the monthly diurnal inequalities of 
declination, horizontal force, and vertical force; thu~ providing for further discussion 
results which should be strictly comparable. The particular days selected are given on 
page (xviii), and the results found fur Greenwich are contained in Tables XX., XXI., 
and XXJI., which it is interesting to compare with the values found from the records 
of all days, as given in Tables II., Y., 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 1891 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 great and of lesser disturbance mentioned on page xxxi. 

The list of these days since the year 1889 has been selected in concert with M. Mascart, 
so that the two Observatories of the Parc 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 
publication of their registers, the discussion of magnetic perturbations would be much 
facilitated. 
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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 1891, 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 
registers are usually given, viz.: declina~ion, horizontal force and vertical force; all 
necessary information for proper understanding of the plates being added in the 
notes on page (xxii). 

An additional plate (XI.) 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 xxxii, . will show the effect produced. 
Briefly, an increase of about 4~0 of temperature throws the horizontal force curve 
upward by 0'001 of the whole horizontal force; an increase of about 50 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 :-

LENGTH IN INCHES 

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

in. mID. in. mID. in. mm. 

On the Photographs 4'691 119'15 z'478 6z'94 6'3 68 161'74 

On the Plates - z'5 80 65'53 1'363 34'6z 3'50Z 88'96 
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The scales actually attached to the plates are, however, so arranged 2't~ to 
'corresponll 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 C. G. S. Measure, 
are given for each of the magnetic registers. (See page· xxxvii). 

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. 

N ow, the transverse force represented by a variation of 10 of Declination 

= ·0175 of Horizontal Force 

and Vertical Force = Horizontal Force x tan. dip [dip = 67°. 21~/] 

= Borizontal Forcelx 2·3974 

w·hence we have the following equivalent scale values for the different elements :-

LENGTH OF UNIT, EQUIVALENT TO 0·01 011' 
HORIZONTAL FORCE. 

-
For Declination For Horizontal For Vertical 

Curve. Force Curve. Force Curve. 

I 

i in. mm. in. mm. in. Mm. 

On the Photographs 2·68 68·1 2.48 62·9 2·66 67"5 

On the Plates - 1·47 37"4 1.36 34.6 1.46 37"1 
I 

It may be conyenient 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 H. F. for 1891 = 3·9583 

Millimetre-milligramme-second, or Metric unit, 
" 

Centimetre-gramme-second, or C. G. S. unit, 
" 
,. 

=1·8251 

= 0·18251 

Dividing therefore the ecale values last given by 3·9583, 1·8251, and 0·18251 
respectively, the following comparative scale values for eac~ of the elements on the 
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photographs and on the plates as referred to 0'01 of these units respectiyely are 
found :-

LENGTH Oi' 0'01 OF UNIT. 

UlfIT. 
Declination. I Horizontal Force. I Vertical Force. 

On the On the On the On the On the On the Photo- Plates. Photo- Plates. Photo- Plates. , graphs. gra.phs. graphs. 

ill. 111m. ill. 111m. in. 111m. in. mm. in. mm. in. mm. 

British - - 0'68 11'2 0'37 9'5 0'63 15'9 0'34 8'7 0'67 ITO 0'37 9'4 

Metric - - 1'47 37'3 0'81 20'5 1'36 34'5 0'75 19'0 1'46 37'° 0'80 20'3 

C, G, S, - - 14'7 373' 8'1 2°5' 13'6 345' 7'5 19°' 14'6 37°' 8'0 20 3' 

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 9h

• 30m, 13h • 30m, and 20h. 30Ul
, Greenwich civil time, and at somewhat 

different times on Sundays. A weekly clearing of the gas pipes also causes a somewhat 
longer interruption, usually at about 10\ as on February 14. 10h. 

The original photographic records were first traced on thin paper, the separate 
rc~ords 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. Meteorolo,qical Instruments. 

STANDARD BAROMETER.-The standard barometer, mounted in 1840 on the southern 
wall of the western arm of the upper magnet room, is N ewman ~ 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 aR 

seen in the mercury. The Bcale is divided to Oin'05, sub-divided by vernier to Oin·002. 
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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 rDd, 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 - Oin·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 Kew 
Ob3ervatories, 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 
barometers (after applying to the Greenwich barometer readings the correction - Oin·006) 
did not exceed Oin·ool. (Proceedings of the Royal Society, vol. 27, 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 the then transit room, now the 
Astronomer Royal's official room. (Philosophical Transactions, 183l.) 

The barometer is read at 9h, 12h (noon), 15h, 21h (civil reckoning) on week days, 
and at 10\ noon and 20h on Sundays. Each reading is. corrected by application 
of the index correction above mentioned, and reduced to the temperature 32° by 
rneans 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 instrument.al base line 
::>n 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 ruercury. The lever carries at its other epd a vertical plate . of 
blackened mica, ha ving 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 l()wered 
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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 barometer; 
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 
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, in a position about 35 feet south of the southern arm 
of the Magnetic Observatory, 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 i~ 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 telnperature 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 suppo'rting po~t, 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 made 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 1887. The effect of radiation with- the circular board removed was found to he 
insensible. 

GREENWICH MAGNBTICAL AND METEOROLOGICAL OBSlmV ATION8, 1891. f 
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The corrections to be applied to the thermonleters in ordinary use are determined 
· usually once each year for the whole extent of scale actually employed, by comparison 
· with the standard 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 Zanlbra, Nos. 45354 and 
· 45355 respectively. The correction - 0°'2 has been applied to dry bulb readings, 
and to wet bulb readings - 0°'1 until February 28, and from March 1, - 0°'2. 

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 No. 8527 for maximum temperature ef th~e air a correction of 
- 0°'9 has been applied, and to those of No. 38338, for minimum temperature of the 
air, a correction of + 0°'1 throughout. The readings of No. 68726 for maximum 
temperature of evaporation, required a correction of + 0°'7 until February 28, and 
+ 0°'4 from March 1. Those of No. 3627 for minimum temperature of evaporation 
required a correction of· + 2°'0 throughout. 

The dry and wet bulb thermometers are read at 9\ 12h (noon), 15h, 211l (civil 
reckoning) on week days, and at 10\ noon, and 20h on Sundays. Readings of the 
maximum and minimum thermometers are taken at 9h and 21 h ·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 maximulll, and a 111inimum, to 
which a wet-bulb therrnometer was added in February, were mounted in a Stevenson 
screen, with double louvre-boarded sides, of th~ pattern adopted by the Royal 
Meteorological Society, which is fully described in the Quarterly Jou.rnal of the 
Society, Vol. X, page 92. The screen' is planted 11 feet to the eastward of the 
revolving frame carrying the ordinary dry-bulb and wet-bulb thermometers, and its 
internal dimensions are, length 18 inches, ·width 11 inches, .and height 15 inches, the 
bulbs of the thermometers 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 cf which 
a correction of - 0°'1 has been applied. The wet-bulb is Hicks No. 268525~ 

to the readings of which a correction of + 0°'2 was applied until February 28, 
and + 0°'1 from March 1. The maximu~ thermometer is Hicks No. 233036, to the 
readings of which a correction of + 0°'1 has been applied. The minimum thermometer 
is Hicks No. 262739, to the readings of which until February 28 corrections as followR 
were applied: below 33° 0°'0, 33° to 36° + 0°'1, 36° to 40° + 0°'2, 40° to 44° + 0°'3, 
44° to 51 CJ + 0°'4, and above 51° + 0°'5 : from March 1 the following corrections 
were applied: below 33° 0°'0, 33° to 35° + 0°'1, 35° to 38° + 0°'2, 38° to 41° + 0°'3: 
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410 to 43° + 0°'4,43 to 48° + 0°'5, 48° to 54° + 0°'6, 54° to 62° + 0°'7, and aboye 
62° + OO-·S. 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 
as to give free circulation of air with protection from radiation. No. 45356, by N egretti 
and Zambra, is for eye observation of the temperature of the air, and required a 
correction of - 0°'2. No. 37467, also by Negretti and Zambra, is a self-registering 
maximum thermometer, and required a correction of - 0°'4 untIl February 28, and 
- 0°'5 from March 1. No. 342663, by Hicks, is a self-registering minimum thermometer, 
and required correction as follows: below 35° 0°'0, between 35° and 45° + 0°'1, 
bet:ween 45° and 55° + 0°'2, and above 55° + 0°'3. The bulbs of all these 
thermonleters 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. 

The order of reading 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 cOlllparison of the 
results. 

PHOTOGRAPHIC 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 me, 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. 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 ra ys of the sun. The thermometers are further protected from sky and 

/2 
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ground radiation by boards on the thermometer stand as described below. The 
photographic register is received on paper placed on a vertical ebonite cylinder 
11~ inches high and 14! inches in c~rcumference, and I have arranged that the dry 
and wet bulb traces shall fall on the same part of the cylinder, as regards time-sca]e~ 
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 aU the other registers. The stems of' the 
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 a.bout 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-degre(l 
lines. The bulbs, which are 2 inches long and of about ~ an inch in internal bore, are 
separated horizontally by 5 inches, the tubes of the thermometers 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 adju~tment 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 below. 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 ban9- below, corresponding to the wet bulb. 
When these are developed the traces are Eeen to be crossed by thin white lines, the 
horiZontal lines corresponding to degrees and the vertjcal lines to hours,· the lower 
boundary of each trace indicating the the1'mometric 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 mentioIied; the observer 
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also occasionally interrupts the register for a short time for proper identification of 
th~ hourly breaks. 

The bulbs of the therlnometers 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 
one north board were in consequence removed before commencing regular work with 
the instrument at the beginning. of the year 1887. 

For a description of the apparatus formerly employed reference may 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 are placed in the Magnet Ground, 
a little south of the Magnet House. The thermometer for solar radiation is a self­
registering mercurial maximum thermometer by N egretti and Zambra, No. 38592 ; 
its bulb is blackened, and the thermometer is enclosed in a glass sphere from 
which the air has 'been exhausted. The thermometer for radiation to the sky 
is a self-registering spirit minimum thermometer of Rutherford's construction, by 
Horne and Thornthwaite, No. 3120. The thermometers are'laid on short grass; 
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 at the north­
west corner of the photographic therlnometer shed. 

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 bulb 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 Yo. 4 by 32·0 inches. Of 
theRe iengths, 8·5, 10·0, 11·0, and 14·5' inches respectively are in each case tube with 
narrow bore. The length of l O on the scales is 1-9 inch, 1·1 inch, 0·9 inch, and 
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0'5 inch in each case respectively. The ranges of the scales are for No.1, 46°'0 to 
55°·.~ ; No.2, 43°'0 to 58°'0 ; No.3, 44°'0 to 62°'0 ; and for No.4, 37°'0 to 68°'0. 

The bulbs of the thermometers are cylindrical, 10 or 12 inches long, 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. 

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 Intr~ductions. 

The parts of the tubes above the ground are protected by a small 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. ~Tithin the hut are two small- thermometers, one, No.5, with bulb one 
inch in the ground, another, No.6, whose bulb is freely exposed in the centre 
of the hut. 

These thermometers are read every da y a t noon, and the readings are gi ven 
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. 

THAMES THERMOMETERs.-Observations of the temperature of the water of the 
river Thames, which had been discontinued in the year 1879 in consequence of 
inability to find a suitable station after the placing of the police ship "Royalist" on 
the river bank, were resunled in the year 1883, under the direction of the Corporation 
of the City of London, but the observations were finally discontinued on June 13, 
1891. The thermometers are placed at the end of one of the jetties of the 
Foreign Cattle Market at Deptford, and the record includes observations (by means 
of two Six's self-registering thermometers made by Negretti and Zambra) of the 
maximum and minimum temperature of the water at a depth of two feet below 
the surface, and also near the bottom of the river, the thermometers being read daily 
at 9h (civil reckoning). By armngement with the officers of the Corporation a copy of 
the record is furnished weekly to the Royal Observatory, in order that the readings 
of the surface thermometers may be included in the tables of" Daily Results of the 
Meteorological Observations," page (xxx), in which the highest and lowest readings 
recorded each -~orning at 9h are entered to the same civil day. The observations 
are made by Mr. G. Philcox, Clerk of the Market. The Royal Observatory authorities 
are however not responsible for the accuracy of the observations. 
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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 Observatory. 
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 W. 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 184], began in the 
autumn of 1891 to show signs of weakness; it was taken down in December 1891 and 
thoroughly repaired, causing an interruption of the register from December 2 to 26. 
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. 

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 It 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, haying 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 
!:lubstitution, in the year 1882, of the flexible brass chain for the copper wire has 
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greatly increased the delicacy of luovement of the pre3sure 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 large 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 tension, 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, no pressure greater than 
about 30 Ibs. has been recorded. 

A ~elf-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 the same as that of the magnetic registers. 

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 four 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 fiat cone bearing upon a sharp cone, which riRes 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 cha:rnber below. A 
motion of the pencil upwards through a space of one inch represents horizontal motion 
of the air through 100 miles. The" revolving hemispherical cups are 21 feet above the 
roof 6f the Octagon 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 a~ that of Osler's Anemometer and 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 
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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] 859 
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 rotation of the cups, for movement of the 
instrument through one 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 ~a8 
registered. This was considered to confirm sufficiently the accuracy of the assumption. 
The hemispherical ~ups of the instrument with which these experiments were made 
were each 31 inches in diameter, the distance between the centres of the opposite cups 
being 13·45 inches. 

From 1889 April 22 to ~Iay 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 
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 cOJTesponding to three times 
the space described by the centres of the cups. 

RAIN GAUGEs.-During the year 1891 eight rain-gauges were employed, placed at 
different elevations above the ground, complete information in regard to which will be 
found at pa.ge (xcii) 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 pressur(l' 
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, throwing 
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 
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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 the rate of the fall of rain. 

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

Gauges Nos. 3, 4, and 5 are eight-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 911 Greenwich civil time. 

Gauges Nos. 6, 7, and 8 are also eight-inch circular gauges, placed on the ground 
south of the Magnetic Observatory; No.6 is the old daily gauge, 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, the monthly amounts collected by these gauges 
having occasionally shown greater differences than seemed proper. The positions of 
these gauges were slightly shifted on April 1, 1884. No. 6 is read daily, usually at 
9\ 15h and 21h Greenwich civil time, and Nos. 7 and 8 at 9h 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 to 
Sir William Thomson's" Report on Electrometers and Electrostatic Measurements," 
contained in the British 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 im~ediately 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 
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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 six 
feet into the atmosphere,the nozzle (about ten 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, 
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 motions of the included needle, 
causing it to be deflected from zero in one direction or the other, according as the 
atmospheric potentJal 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 mirror, is thence reflected, and by means of a plano-convex 
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-lamp, causes a 
reference line to be traced round the cylinder. 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. 
f/ 2 
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, Interruptions sometimes occur through 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. 

The electrometer having been in use for ten years, it was removed by Messrs. Elliott 
on 1888 July 12 for thorough cleaning and repair. After return it was found that its 
indications were altogether changed. The instrument was not again brought into use 
during the year 1888, and it was finally sent to the maker, Mr. White of Glasgow, 
who restored. it to its normal state, excerting that the amplitude of motion of the 
spot of light is considerably increased. The instrument was brought into use a.gain 
in October 1889. 

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 lat~ Mr. J. F. Campbell, by whom this method of record was 
devised. This instrument is fully described in the Introductions to previous 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 emplo)'ing this instrument, the manipulation of which is more 
simple, there is the further advantage that the Greenwich 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 
Meteorologioal Society, V 01. 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 solstitial 
periods, the only difference between the sUlumer and winter cards being that the 
Bummer 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 sums, and sums for each hour (reckoning 
from apparent midnight) through the month, are thus readily formed. The record€d 
durations 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. The instrument is placed on a table upon the platform above 
the Magnetic Observatory, about 21 feet above the ground, a,nd 176 feet above mean 
sea level. A range of trees in Greenwich Park between east and south~east cause a 
little interruption of the record very shortly after sunrise from early in September to 
early in November. But very little record is obtained near to sunrise at.any part of 
the year. 
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A comparison between the two instruments for one complete year, 1886· June 1 to 
1887 May 31, will be found at the end of the Introduction to the Volume for the 
year 1887. 

OZONOMETER.-This apparatus 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 9\ 15\ and 
21\ are collected respectively at 15\ 21\ and 9\ 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 9\ the values regis­
tered at 15h and 21\ and one-fourth of that registered at the following 9\ are added 
together, the resulting sum (which appears in the tables of "Daily Results of 
the Meteorological Observations") being taken as the value rQ,[erring to the civil day 
on a scale of 0 to 30. The means of the 9\ 15\ and 21 h values, as observed, are also 
given for each month in the foot notes. 

§ 7. Meteorolopical Reductions. 

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

All results In regard to atmospheric pressure, temperature of the air and of 
evaporation with deductions therefrolll, 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 hour·s of the civil 
day (Oh to 23h) and 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 
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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 trace to represent the general form of the curve, in the way described for the 
magnetic registers (page xxxi), 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 expressed 
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 baronleter and dry and wet bulb ther­
mometers for small instrumental error, the means of the photographic readings at 9\ 
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 thermom~ters, 
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
mediate hours are found. The mean of the twenty-four hourly corrections in each 
month is adopted a~ 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°. 

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 
HygrometricalTables. The factors by which the dew-point given in these tables is 
calculated were found by Mr. Glaisher from the eomparison 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. 
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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-POINTo 

Reading of 

FMOOr. ~ Reading of Reading of Reading of 
Dry-bulb Dry-bulb Factor. Dry-bulb Factor. Dry-bulb Factor. 

Thermometer. Thermometer. Thermometer, Thermometer, 

0 0 0 0 

1"69 10 8°78 33 3"01 56 1-"94 79 
II 8"78 34 2°77 57 1'9'1. 80 1,68 

12 8"78 35 2°60 58 1°90 81 1"68 

13 8"77 36 2"50 59 1089 82 1°67 
14 8"76 37 2 °4'1. 60 1"88 83 1°67 
15 8°75 38 2°36 61 1°87 84 1°66 
16 8"70 39 2'3'1. 6'1. I" 86 85 1"65 

17 8"62 40 2"29 63 1"85 86 1"65 
18 8"50 41 2°26 64 1083 87 1°64 
19 8"34 42 2°'1.3 65 I" 82 88 1°64 
20 8° If 43 '1."'1.0 66 1° 8 1 89 1063 
21 7° 88 44 2° 18 67 1°80 90 1063 
22 7"60 45 2" 16 68 1"79 91 1°6'1. 

23 7°'1.8 46 2° 14 69 1"78 9'1. 1"6'1. 

24 6"92 47 '1."1'1. 70 1"77 93 1°61 

25 6' 53 f8 2" 10 7I 1'76 94 1'60 
26 6"08 49 2°08 7'1. 1'75 95 1"60 

27 5"61 50 2"06 73 1"74 96 1"59 
28 5 °12 51 2"04 74 1"73 97 1'59 
29 4° 63 52 2°02 75 1 "72 98 1°5 8 

30 4° 15 53 2"00 76 I" 71 99 1°5 8 

31 3"70 54 1°98 77 1°70 100 1°57 
32 3"3'1. 55 1°96 78 1069 

In the same way the mean hourly values of the dew-point temperature and degree of 
humidity in each month (pages (lix) and (Ix) ) have been calculated from the corre­

, sponding mean ho?rly values of air and evaporation temperatures (pages (lviii) and (lix) )" 

The excess of the mean temperature of the air on each day above the average .of 
5Q years, given in the" Daily Results of the Meteorological Observations," is found by 
comparing the numbers contained in co~umn 6 with a table of average daily tempera­
tures found by smoothing the accidental irregularities of the daily means deduced frolli 
the observations for the fifty years 1841-18900 In this series the mean daily 
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temperature from 1841 to 1847 depends usually on 12 observation~ daily, in 1848 on 
6 observations daily, and from 1849 to ] 890 on 24 hourly readings from the photo­
graphic record. The smoothed numbers are given in the following table. 

ADOPTED VALUES of MEAN TEMPERATURE of the AIR, deduced from the OBSERVATIONS for 
the Fifty Years I 8,p-I 890. 

~ 
I-i I-i ~ Day of ~ 
<I) <I) 

.0. I-i ~ S 
.0. ,c 

the E 1 .; <II <I) S ~ ~ 
..... 

~ 
a) ~ ~ .s .g 

Month, .... 
~ § .g '"' ~ c:6 

~ 
c:6 

~ ~ ~ 
..p ~ 

~ ~ 
~ <:) 

~ ~ ~ ~ rF.l 0 Z A 

0 0 0 0 0 0 0 0 0 0 0 0 

I 38'5 39'7 40'2 45'4- 49'2 57'2 61'3 62'2 59'7 54'1 46'7 40'6 
2 38'5 39'7 4°'4 4-5'7 49'4 51'7 61'4 62'1 59'7 53'8 46'5 40'6 
3 38'5 39'7 4°'5 46'Q. 49'7 58'0 61'7 62'1 59'6 53'5 46'3 40'8 
4 38'4 39'8 4°'7 46'2 5°'0 58'2 61'9 62'2 59'4 53'2 46'1 41'1 
5 38'3 39'8 4°'9 46'2 5°'3 58'3 62'1 62'3 59'3 53'0 45'9 41'3 
6 38'2 39'7 41'1 46'2 50'6 58'3 62'2 62'4 59'1 52'7 45'5 41'3 
7 38'1 39'4 41'0 46'1 50'8 58'2 62'1 62'5 58'9 52'5 45'1 41'0 
8 38'0 39'1 4°'9 45'9 51'0 58'2 62'0 62'5 58'7 52'1 44'6 40'6 
9 37'9 38'7 4°'8 45'6 51'2 58'2 62'0 62'5 58'5 51'7 44'0 4°'3 

10 37'9 38'4 40'7 45'5 5 I' 5 58'2 .62'1 62'5 58'3 51'3 43'6 39'9 
II 37'9 38'3 4°'6 45'5 51'7 58'4 62'3 62'5 58'1 51'0 43'2 39'8 
IZ 37'9 38'5 40'7 45'7 52'0 58'6 62'6 62'5 58'0 5°'6 42'9 39'9 
13 38'0 38'8 40'9 46'0 52'3 58'8 62'9 62'4 57'9 5°'3 42'8 . 40'1 
14 38'2 39'2 41'2 46'4 52'6 58'9 63'1 62'3 57'8 5°'1 42'6 4°'2 
15 38'3 39'6 41'4 46'9 52'8 59'0 63'2 62'1 51'7 49'9 42'5 4°'3 
16 38'5 39'8 41'5 47'3 53'1 59'0 63'2 62'0 57'5 49'8 42'4 4°'2 
17 38'5 39'8 41'6 47'7 53'3 59'1 63'1 61'8 51'3 49'6 42'3 4°'0 
18 38'5 39'7 41'6 48'1 53'6 59'2 63'0 61'6 56'9 49'5 42'2 39'7 
19 38'5 39'6 41'5 48'3 53"'9 59'5 63'0 61'4 56'5 49'3 42'2 39'3 
20 38'4 39'5 41'4 48'5 54'2 59'9 63'0 61'3 56'1 49'0 42'1 39'0 
ZI 38'3 39'5 41'4 48'5 54'6 60'3 63'0 61'1 55'7 48'8 42'1 38'8 
22 38'3 39'6 41'5 48'5 55'0 60'7 62'9 61'0 55'4 48'5 +2'2 38'6 
23 38'4 39'8 41'8 48'4 55'3 61'0 62'8 60'9 55'2 48'2 42'1 38'4 
24 38'S 39'9 42'1 48'4 55'6 61'2 62'6 60'8 55'1 41'9 42'1 38'3 
25 38'8 4°'0 42'4 48'4 55'7 61'3 62'4 60'8 55'0 41'6 42'0 38'3 
26 39'0 4°'1 42'9 48'4 55'9 61'4 62'3 60'8 54'9 41'4 41'9 38'4 
27 39'3 4°'1 43'3 48'5 56'0 61'4 62'3 60'7 54'9 47'3 41'6 38'4 
28 39'5 40'2 43'7 48'6 56'0 61'3 62'3 60'6 54'8 41'2 41'3 38'S 
29 39'7 44'1 48'8 56'2 61'2 62'3 60'3 54'6 41'0 41'0 38'6 
30 39'8 44'6 49'0 56'5 61'2 62'3 60'1 54'4 41'0 40'7 38'6 
31 39'8 45'0 56'8 62'3 59'9 46'8 38'6 . 

Means 38'5 39'5 41'7 47'2 53'1 59'4 62'4 61'6 51'2 5°'0 43'2 39'7 

The mean of the twelve monthly values is 49°'5, 

The daily register of rain contained in column 18 is that recorded by the gauge 
No.6, whose receiving surface is 5 inches above the ground. This gauge is usu~lly 
read at 9\ 1f?\ and 21 h Greenwich civil time, The continuous record of Osler's self­
registering gauge shows whether the amounts measured at 9h are to be placed to the 
same, or to the preceding civil day; and in cases in which rain fell both before and after 
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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 days of ram given in the foot 
notes, and in the abstract:tables, pages (lvii) and (xcii), is formed from'the records 
of this gauge. In this numeration only those days are counted on which the fall 
amounted to or exceeded Ojn·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 explanati,on of the anemometric results seems neces~ary. It may 
be understood generally t~at the greatest pressures usually occur in gu,sts 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 eac~ 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 a foot note on the right-hand page, and in 
the abstract table, page (lvii), is the mean found from observations made usually at 
9\ 12h (noon), 15\ and 21\ of each civil day. 

F or un~erstanding 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 denotes that the indications before it apply (roughly) to the interval 
from midnight to ,6\ and those following it to the interval from 6h to noon. 
When 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 th~ 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, 1891. k 
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a denotes aurora borealis oe-m-r denotes occasional misty rain 
Cl ... cir'l"us oe-r occasional rain 
ci-cu ... cirro-cumulus sh-r . .. shower of rain 
Cl-S '" cirro -stratus shs-r showers of rain 
eu ... curnulus slt-r slight rain 
eu-s cumulo-stratus oe-slt-r occasional slight rain 
d ... dew th-r thin rain 
hy-d · .. hea'I.'Y dew fq-th-r frequent thin rain 
f ... fO.fJ oe-th-r occasional thin rain 
sIt-f ... slightfog hy-sh heavy shower 
tk-f · .. thick fog sIt-sh slight showers 
fr ... frost fq-shs frequent showers 
ho-fr ... hoar lrost hy-shs keavy showers 
g .. , gale fq-hy-shs jrequent heavy shower, 
hy-g ... heavy gale oe-hy-shs occasional heavy shower. 
glm ... gloom Ii-shs light showers 
gt-glm great gloorn, oe-shs occasional showers 
h ... haze s stratus 
alt-h sl~qht haze se scud 
hl hail Ii-se light scud 
I lightning sl sleet 
li-cl light clouds sn snow 
1u-eo · .. lunar corona oe-sn occasional snow 
lu-ha lunar halo sIt-sn slight snow 
m mist so-ha solar halo 
sIt-m slight mist sq squall 
n '" nimbus sqs squalls 
peel partially cloudy fq-sqs frequent squall, 
prh '" parhelion hy-sqs heavy squalls 
prs paraselene fq-hy-sqs frequent heavy squall, 
r ... ra'ltl oe-sqs . .. occasional squall, 
c-r continued rain t thunder 
fr-r frozen rain t-sm thunder storm 
fq-r ••• frequent rat'n th-el , .. thin clouds 

hy-r ••• heavy ra2·n v ... variable 
c-hy-r ••• continued heavy rain vv .., very variable 
mer ... mt'sty rat'n w ... wind 
fq-m-r '" frequent misty rain steW strong wind 



/ 

METEOROLOGICAL RESULTS. 

The following is the notation emp~oyed for Electricity :-

N denotes negative w denotes weak 
P positive s strong 
m moderate v variable 

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 remaining 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 notes 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 foot notes, it may be mentioned that 
co~parison 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 meteorological 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 ITom Ro binson' s Anemometer; results 
derived from the Thomson 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 Jhean 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 
midnight) has been added, thus indicating the amount of non-periodic variation. 
The monthly means have also been given since 1886 for the 24 hours, 1 h 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 23h, for barometer and tempera­
ture of the air and of evaporation contained in these tables, pages (lvili) and (lix), 
do not in some cases agree with the monthly means given in the daily results, 
pages (xxx) to (Iii), and in the table on page (lvii) , in consequence of occasional 
interruption of the photographic register, at which tImes· daily values to complete 
the daily results could be supplied from the eye observations, as mentioned in the 
foot notes, but hourly values, for the diurnal inequality tables, could not be so 

• h 2 
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~upplied. In such cases, how.ever, the means given 1Vith 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" Abstract of the Changes of the Direction of the Wind" as derived from 
Osler's Anemometer, page (lxxxi), 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 direction 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, are here 
onlitted. Between any time given in the second column" and that next following in the 
first colunln' no change of direction in general occurred varying from that given by so 
much as one point or 11io.. From the numbers given in this table the monthly and 
yearly excess of motion, page (lxxxvi), 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 or~er 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 
which the rainfall amounted to or exceeded Oin'020, the other including only days on 
which no rainfall was recorded, the values of daily rainfall given in column 18 of the 
"Daily Results of the Meteorological Observations" being adopted in selecting the 
days. These additional tables are given on pages (xc) and (xci) 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 Aprilt 
August, and November. The observers of meteors in the

l 

year 1891 were Mr. 
N'ash, Mr. McClellan, Mr. Finch, Mr. Tweed and Mr. Allworth; their observations 
are distinguished by the initials N, M, F, T, and A respectIvely. 

Royal Observatog, Greenwich, 
1893 June 20 . 

• 

w. H. M. CHRISTIE. 
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(ii)· RESULTS OF UBSERV ATIONS OF MAGNETIC DECLINATION AND HORIZONTAL FORCH 

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

I January. February. March. April, Ma.y. June. July. Angust. September. October. November. December, 
Dayof . ----1-----1-----1----- -----(-----(-----1-----1----- _____ 1 ____ / ___ _ 
Month. I 

d 
I 

2 

3 

4-
5 
6 
7 
8 
9 

10 
II 
IZ 

13 
1+ 
15 
16 
17 
18 
19 
20 

21 
22 

23 
21-
25 
26 
27 
28 
29 
30 

31 

Hour, 11 }reemYlch 
:::h-ilTime, 

Midn, 
Ih 

2 

3 
4-
5 
6 
7 
8 
9 

10 

II 

Noon, 
I3h 

14-
I ~ 
16 
17 
18 
19 
20 

21 

22 

23 

Mean~ 

l.,a 

26:3 
26'6 
25'9 
26'1 
26'3 
26'4-

2 j'l 

25'1 
25'0 
25"3 
25'3 

25'1 
24-'9 
25'0 
2+'9 
25'2 
24-7 
24-'2 
24-' 4-
25'S 
24-'1 
24-'9 
25'1 
24-'6 
24-'3 
26'1 
25'5 
24-'8 
24- '4-
24-'0 
24-'1 
24-'4-
24-'4-
24-'4-
24-'8 
24-'5 
24-'2 
24-'2 
24-'4-

I 

24-'3 
25'+ 
24-'8 
25'( 
23'S 

25"0 
24-'2 
24-'1 
24-'0 
24-'2 
24-'6 
25'1 
24-7 
24-'2 
23'1 
23'6 
23'2 

24'6 
24-'2 
24-'4-
24'5 
24-7 
25'2 
25'0 

25'2 

25'0 

24'8 
25'0 

24'9 
25'4-
24-'6 

I 

25'3 
25'9 
25'1 
24-'8 
24-'3 
24-'3 
24-'9 

24-'9 
26'1 
24-7 
25'0 
24-'5 
25'8 
24-'4-
24-7 
24-'3 
24-'1 
24-'4-
24-'S 
247 
23'9 
25'3 
24-'5 
24-'4-
237 

I 

2+'1 
24'9 
24-'2 
24-'4-
24-'4 
25'4-
25'1 
24'3 
24-'8 
25'+ 
23'1 
24-'2 
2+'+ 

2+'1 
25'3 
24-7 
25'1 
24-'5 
25'3 

24-'1 
23'6 
25'2 
24-'5 
25'1 
22'6 
23'6 
23'6 

I 

24-'5 
24-'8 
24-'8 
23'1 
23'9 
23'6 
24-'3 
24-'8 
24-'4-
25'z 
24-'3 
24-'9 
23'4-
25'8 
23'9 
24'2 

2f'~ 
23'S 

24-'2 
24-'1 
24-'0 
23'8 
24-'3 
24-'4-
'J.37 
24-'1 
23'4-
%3'4-
23'4-
23'6 

I 

237 
23'5 
237 
23'0 
23'9 
237 
24-'2 
23'3 
22'9 
24-'1 
23'2 
23'3 

23'3 
227 
24-'0 
22'4-
24-'S 
22'8 

23'3 
23'8 
%3'5 
%2'9 
22'2 
%3'2 
%2'4-
217 
23'2 
2z'8· 

13'1 
%3'0 
%Z'8 

23'f 
23'2 
23'3 
23'4-
23'5/ 
23'S' 
24-'0 
23'1 
23'4-
23'1 
23'5 
23'0 
23·z 
2Z'2 

2,z'9 
:%2'9 

12'3 
23'0 

227 
eZ'9 

13'6 
22'8 

21'5 
2%:8 

13'1 
22'6 
.22'5 

2%'3 

25'3 
2%'1 

22~6 
2+'5 
21'9 
23'S 
23'3 
23'0 

22'6. 
22'2 
21"3 
20'6 
%17 
zI'8 
2%'2 

22'0 
23'2 

22'1 
Z3'3 

• 22'3 
21'6 
zI'8 
207 
ZI'9 

23'0 
21'.8 
~J'5 
22'9 

21'3 
21'6 
22"5 
22'2 

I 

ZI'4-
22'9 
227 
21'8 
22'S 
~2'O 

22'4-
21'S 
22'Z 
23'6 
:U'I 

:u'8 
%1'6 
21-8 
21 7 
%1'6 
2%'2 

2X'S 
20'Z 

21'Z 

%2'0 
21'9 
20'8 
20'7 
21 7 
207 
ZI'O 

21'S 

20'9 

22'0 
ZZ'5 

TABLE IL-MONTHLY MEAN DIURNAL INEQUALITY OF MAGNETIC DECLINATION WEST. 

(The results in each month ar~ diminished by the smallest hourly value), 

1891. 

I 

21'2 
21'6 
21'6 
21'5 
22'2 
Z 1'5 
20'S 
22'1 
21'3 

22.'4-
20'6 
2'·3 

20'9 
22'1 

2.1"4-
ZO'2 

21'5 
2.1'3 
2,0'5 
20'9 
200'6 
zI'O 

21·1 

Zo"8 

zo'S 
%0'3 

21'0 

20'9 
21'0 

I 

200'4-
20·9 
200"3 
19·9 
'97 
200'1 
20'6 
20"5 
207 
19"6 
200'0 
200·2 
19'8 
19'2 
19"8 
20"2 
20'5 
21'0 

zI'O 

zl°0 
201 7 
21'9 
2.1'20 

200'7 
20'S 

20'0 

20'2 
20'1 
20°5 
21'3 
20'2 

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

I 

0'4-
07 
1'1 

1'5 

1'8 
1'6 
1'1 

0'9 
0'8 

0'6 
1'6 
2'] 
3'9 
4-"6 
3'] 
2'8 
2'5 
'1.'4-
1'9 
1'5 
1'0 

0'4-
0'0 

0'2 

I 

0'0 

0'0 

0'5 

0'8 
1'2 
1'0 
0'8 

1'1 

1"0 

1'1 

1'9 

3"4-
4-'8 
5'S 
5'3 
4'z 
3'0 
'1.'Z 
1"9 

1'6 
1'0 

0'6 

0"3 
0'1 

I 

0'6 

0'9 
1'2 

1"3 
1"2 

1'3 
1'2 

07 
0'1 

0'8 

z'8 
5'3 

7'6 
8'6 
7'8 
6'5 
4-' 5 
3'2 
2'4-
1'5 
O"S 
0'4-
0'3 
0'0 

I 

2'54-

I 

Z"4-
'1.7 
2'8 
2'3 
1'9 
1'8 
1'5 
0'5 
0'0 

07 
3"1 
6'1 
8,g 

9'9 
9'2 

7'4-
5'9 
4-"3 
3'0 

2'2 

2'''' 2'3 
'"9 
2'1 

, 
3'55 

I 

3'0 

Z"5 

2'5 
Z"9 
2'5 

1"5 
0,6 
0"0 
0'5 
Z'O 

4-7 
]'6 

10'1 

11'1 

10'6 

9'3 
77 
6,6 

5'5 
4'4-
37 
3'4-
3"1 
3'z 

, 
4-'54-

I 

3·9 
3"5 
3"S 
3'2 
2'6 

". J"~ 

0"2 
0'0 

0'1 
I"X 
3"2 
5'9 
S'2 
9'5 
9'6 
9'0 

]'8 
6"6 
5'S 
+'6 
4-'6 
4-'5 
4-'5 
4-·3 

I 

3'S 
3'9 
37 
3'5 
2'6 

1'1 

0'3 
0"0 
0'3 
1'% 

3°4-
6'2 
8'9 

10'4-
11'0 

10'3 

8'9 
]'2 
5'6 
4-.6 
4-7 
4'6 
4-'3 
+'1 

I 

27 
z7 
2'5 
2'+ 
2'1 

1'3 

0'4-
0'0 
0'3 
J'8 
4'5 
7'4-
97 

10'5 
10"0 

87 
6'5 
-1-'6 
3'4-
2'9 

3'% 
3'2 
2'6 

2'3 

3"99 

, 
0'9 
0'8 
0'6 

0'4-
0'6 
O'S 
0'3 
0'0 

0'4-
1'6 

4:0 

7'0 
8'8 
9'3 
8'3 
6'0 
4'4 
3'0 
1'6 

1'5 
1'2-

07 
0'6 
0"6 

I 

J'3 
17 
z·o 
Z'3 
Z'2 

'1.'5 
2:S 
'1.'0 
1"0 

J·I 

'1.7 
5'8 
8'4-
9'5 
8'S 
6'9 

-1-'9 
3'4-
3'1 

2'3 
07 
0'5 
0'0 

0'3 

.2'Z9 

, 
0'5 
1'1 

1'6 
z'o 
1'8 
20'0 
2'2 
2'1 

2'0 

1'9 
2'6 

3'7 
f'3 
4'9 
5'1 
4"6 
3'9 
3'6 
z'8 
2"0 

1'1 

0·5 
O'Z 

0'0 

I 

2'35 



lIADJI ATT-HE ROYAL, OBSERVATORY, GRBBNWICH,IN THE YEAB,1891. 

.. ,. 

TA.BLE IlL-MEAN HORIZONTAL'MAGNETIO FORCE (diminished by a Constant) FOR EACH,'CIVIL DAY. 

(Each result is the mean 0/24- hO'Mrly ordinates /1'0111- the photographic 'register, expressed in terms of the whole Horizontal 
Force, the unit in the table being '00001 0/ the whole Hor1'zontal Force.' The letters u and c indicate 'respectively-values 
uncorrected/or, and corrected/or temperature.) 

.189 1• . i January_I F.~_ 
~I 

April. 

~ 
June. July. -:f1 September. October. 

:ovte:-I :ooei~-Da.yof 
Month. . I I . j I c I , 

I t4 cue 1.1 c 1.1 II C II C II c 
, . 

d . , 

I 5II 838 304- 85 2 280 850 082 67 1 4- 10 002 4- 10 03 8 588 189 54-8 135 +4-8 064- 391 00+ .53 8 115 577 181 

2 4-39 827 247 ~I9 24-0 860 153 730 391 980 4-4-7 070 54-5 134- 565 159 383 977 398 973 54-9 138 659 24-1 

3 391 835 27 1 84-6 14-8 730 14.2 75,5 342 92~ 472 085 563 150 460 04-4 .po 009 386 95 8 .5 23 115 698 280 

.f 360 84-2 277 861 122 706 235 83 1 35 2 94-4: 4-60 056 413 007 4-47 039 390 979 350 956 526 uS 700 299 

5 313 834- 257 861 160 761 26+ 834 381 95 8 492 076 477 066 4-76 05 8 433 027 357 95 1 507 09 1 700 299 
6 244 .790 220 ~09 181 763 26 3 85.9 379 94-4- 4-75 04-7 563 159 504- 081 45 2 034- 398 002 560 14-4- 735 303 

;7 . ~. ... 245 829 24° 808 24-9 84-3 334- 911 4-3 0 005 506 090 +85 053 483 070 430 01 9 576 160 540 122 

8 .. . ... 263 85 2 235 807 .. . . .. 333 915 43 2 016 498 082 4-92 088 491 083 +34 021 565 128 586 175 

9 .. . ... 260 820 203 7~7 134- 7+0 361 960 430 022 53 1 12 5 515 114- 415 007 435 04-8 620 195 590 184-
10 ... ... 161 733 15j 773 211 805 375 96? 4-12 989 550 130 523 117 ;67 885 455 05 1 660 235 61 9 201 

II ... ... 212 75 8 218 788 207 803 415 019 4-33 01 3 548 132 4-99 083 280 905 +70 059 637 238 592 155 
U ... . .. 134- 738 173 772 ... . .. 4+1 054- 413 997 570 164- 512 12 5 34-3 980 504- 086 644- 228 580 181 

13 ... ... 145 705 137 721 154- 75 0 450 066 428 03 2 570 176 510 11+ 403 01 9 477 061 6+6 2~0 634- 24-7 

.14 ... ... 077 664- ZC3 773 188 782 . .. ... 505 III 566 160 524- 15 2 4-48 088 450 061 660 14-9 630 222 

IS .. . ... 158 677 205 775 24-0 827 . .. ... 4-14- 006 515 121 485 120 395 001 464 05 8 624 211 664- z .. p 

16 ... . .. .207 796 189 761 211 81,5 .. . ... +:7 021 548 154- 485 101 44-2 029 . 468 060 638 227 683 277 
17 ... ... 198 780 177 783 193 765 209 777. 483 082 456 079 447 060 420 026 4-87 Q76 582 181 650 234 
18 ... . .. 184- 77 1 178 762 189 776 259 846 49 1 13 1 401 04-6 508 128 4-86 106 4-93 068 65 2 234- 6+6 235 

.. 

19 ... ... 197 772 159 760 206 802 299 893 4-94 151 4-72 100 516 117 54~ 170 414- 008 727 326 579 154 
20 ... ... 23 8 782 159 763 .278 874- 330 914 44-0 092 511 115 485 065 547 175 387 981 580 167 567 142 
21 ... ... 205 780 218 788 273 867 355 947 412 04- 2 516 12 7 502 08-1- 4-97 084- 430 029 4-87 064 568 103 
22 ... ... 21 7 792 197 75.7 294- 874- 353 92~ 404- 05 6 544 145 485 060 508 08 3 +55 042 506 095 560 088 

23 ... ... 192 762 18S 777 295· 884- ... . .. 4-83 135 528 136 52.1 09 1 4-30 024 4-+5 05 1 563 14-7 607 13 2 

24- -I"· ... 173 772 120 743 313 876 390 95 8 4-9 1 123 570 154- 540 112 478 062 356 933 560 14-7 64- 1 164-

25 ... . .. 243 818 206 790 28 3 867 35 8 947 510 160 474- 063 548 132 519 liS 355 94-2 545 13 2 610 161 

26 ... ... 220 800 220 809 300 872 360 949 475 145 515 I I 1 519 123 507 103 34-8 961 520 121 62 7 21 9 
27 222 ~16 239 823 157 765 293 894 4-20 004- 4-80 105 524- 137 55 8 162 454- 043 405 004- ... ... 590 225 
28 30 5 861 261 824- ZOZ 79 1 330 91f 4- 18 988 470 083 501 059 584- 164- 357 94-6 400 982 471 075 62 5 %19 

29 301 861 21 7 785 311 900 393 985 521 13Z 522 08 5, 433 02 5 320 924- 383 960 495 120 684- 276 

30 2'87 862 182 771 336 94+ 396 004- 528 If I 525 107 391 975 381 985 41 5 014- 57 1 163 685 1 2 7
2 

31 289 854 155 742 4-04- 993 52} 123 389 995 508 061 68 I 270 
===1= 

At the en~ of the year experiment3 were made for determination of the angle of torsion, thus breaking the continuity of the values . 

. ' 
...ttl 



(iv) RESULTS OJ' OBSERVATIONS OF HORIZONTA.L MA.GNETIC FORCE 

- , 

TABLE lV,-MEAN TEMPERATURlC for each CIVIL DAY within the box inclosing the HORIZONTAL 
FORCE MAGNET, 

1891. / 

nay of II Month. 
January. I February. 

I 
March. . 

I 
April 

I 
May. 

I 
june. I l"ull', 

I 
August. l-ber·1 October, I NOVember./ December. 

d 0 0 0 0 0 0 0 0 0 0 0 0 

1 55'1 65'6 66'S 67'3 67'''' 68'9 67'8 6Tz 68· ... 68'3 67'z 67'9 

'1. 58'2 66'6 68'6 66'8 67'3 687 67'3 67'S 67'S 667 67'3 67'0 

3 60'9 667 67'0 68'3 66'9 68'3 67'z 6]'1 677 66'6 67'4- 67'0 

... 62 7 67'1 67'1 67'6 67'''' 67'6 67'S 67'4 67'3 68'0 67"4- 677 

5 6 ... ·4- 67'9 67'8 66'5 66'8 67'1 67'3 67'0 67'S 67'5 67'1 677 

6 65'S 67'3 67'0 67'6 66'3 66'6 67'6 66'8 '67'0 67'9 67'1 66· ... 

7 ... 67'1 66· ... 67'S 66'8 66'1 67'1 66· ... 67'z 67'3 67'1 67'0 

8 , .. 67'3 66'6 . .. 67'0 67'1 67'1 67'6 67'''' 67'2 66''1. 67'3 

9 ... 66'1 67'1 68'0 67'7 67· ... 67'S 67'7· 67'''' 68'3 667 67'5 

10 ... 66'6 68'6 67'S 67'4 66'8 66'9 67'5 68'5 67'6 667 67'0 

II ... 65'S 66'5 67'6 67'9 66'9 67'1 67'1 ~ 68'8 67'3 67'8 66''1. 

IZ ... 67'9 67'7 ... 68'3 67'1 67'S 68'3 69'3 67'0 67'1 67'8 

13 ... 66'1 67'1 67'6 68· ... 67'9 68'0 67'9 68'4 67'1 67'S 68'3 

I", ... 67'2 66'S 67'5 ... 68'0 67'5 68'9 69· ... 68'z '67'3 67'''' 

15 ... 6 ... ·3 66'5 67'z ... 67'~ 68'0 69'2 68'0 67'5 67'2- 66'8 

16 ... 67'3 66'6 67'9 ... 67'5 68'0 68'4- 67'z 67'4- 67'3 67'5 

17 ,'. 67'0 68'0 66'6 66'2 677 687 68; 68'0 67'3 677 67'1 

18 .. , 67''1. 67'1 67'2 67'2 69· ... 69'6 68'6 68'6 667 67'0 67'3 

19 .,. 667 67'8 67'6 67~S 7°'{ 68'9 67'8 68'9 67'5 67'7 66'7 

20 , .. 65'4- 67'9 67'6 67'1 69'9 67'9 66'9 68'9 67'5 67'z 667 

21 ... 667 66'S 67'5 67'4- 69'0 68~2 67'0 67"1. 677 66'8 65'0 

22 .. , 667 66'1 66'9 66'1 69'9 67'8 66'1 667 67'z 67'3 6 ... 7 

23 ... 66'S 67'''' 67'3 ... 69'9 68~1 66'S 67'S -68'0 67'1 64-'6 

24- ... 67'7 687 66'2 66~4- 69'1 67'1 66'6 67'1 66'8 67'2 64-'5 

25 .. , 667 67'1 67'1 67'3 69'8 67'3 67'1 67'6 67'~ 67''1. 657 

26 .. , 66'9 67'3 66'6 67'3 7°'6 67'6 67'9 67'6 68'3 67'8 67'4--
27 67'5 67'1 68'1 67'8 67'1 68'8 68'3 67'9 67'3 67'7 ". 69;2. 

28 65'9 66'2 67'3 67'1 66'S 68'3 66'0 66'9 67'3 67'0 67'9 67'5 

29 66'1 66'4- 67'3 67'4- 68''1. 66''1. 67'4- 67'9 66'8 68'8 , 67'4-

3° 667 67'3 68'1 68'1 68'3 67'0 67'1 67'9 677 67'''' 67''1. 

31 66'3 67'2 67'3 67'6 68'0 65'8 67'3 
.. 

Meansj 0 0 0 0 0 0 0 0 0 0 0 0 

63'57 66'69 67'2'1. 67'35 67''1.3 68'30 67'60 67'5 1 67'85 67'39 67'2.9 66'93 



lIAD» AT THE 'ROYAL 'OBSERVATORY, GREENWICH-, IN TIIE YEAR 1891. (v) 

TABLE V.-MONTHLY MEAN DIURNAL INEQUALITY OF HORlZONTAL MAGNETIC FORc:m. 

(The results are expressed in terms of the whole Horizontal Force, diminished in each case by the smallest hourly value, the 
unit in tke table being '00001 of the whole Horizontal Force. The letters u andc indicate respectively values uncorrected 
for, and corrected for temperature.) . . 

Ja.nuary. February. March. April May. June. luly. August. September. October. November. December. Hour, 

Gr~~Ch lI-u~l~e~'--u~l-c~l--u~l--e-I--u~l--e~--u--~1 -c~·--u--l-e~~u~l--e~--u~l--c~--u--~I-c~--u--~I--c~·--u---I--e~·--u--~I--c--J 

Midnight. 
jh 

Z 

3 
+ 
5 
6 
7 
8 
9 

10 
II 

Noon. 
13h 

1+ 
15 
16 
17 
18 
19 
ZO 
ZI 
zz 
Z3 

15 
20 
31 

35 
+9 
65 
6+ 
6+ 
53 
z+ 
1+ 
13 
z9 
5z 
65 
73 
59 
57 
53 
+5 
39 
z9 
u 
o 

23 38 
z6 +0 
35 37 
3+ +9 
+5 66 
59 76 
56 81 
S+ 75 
+3 61 
1+ 30 
6 II 

o 0 

10 16 
z8 39 
++ 57 
54 68 
42 56 
47 46 
52 37 
+9 +0 
49 +3 
+6 +1 
31 31 

z7 z8 

70 94 uz 15z 17+ 134 146 143 15 8 
69 87 113 IS+ 176 121 133 134 146 
61 84 105 145 16z 11+ u4 125 135 
69 93 109 I SO i6; i05 II 3 119 124 
8 I 99 113 I ++ 15+ 101 106 Il8 12 3 
88 105 114 1+3 151 84 87 101 104 
89 103 110 135 If 0 70 73 68 71 
83 91 95 II 5 uo 39 fZ 30 33 
66 65 69 73 76 13 13 I f 14 
35 Z 3 Z 5 Z I Z4 0 0 I I 

16 0 0 0 0 7 5 0 0 
o 6 3 2 Z z8 26 17 15 

16 33 z5 f3 4-1 59 55 55 53 
39 69 61 96 9+ 9z 88 94 94 
6z 105 100 I 38 I 36 12 3 U I I 19 II 9 
80 116 113 18z 18z 1+6 1.1.6 16z 165 
73 115 115 194 197 169 172 19z 195 
66 113 113 201 206 190 195 219 2z4 
57 108 110 195 zoo z09 217 z24 zZ9 
60 117 121 197 20Z 198 203 zZ3 z33 
65 121 130 zoz 1.07. 184 189 z09 ZI9 
65 105 117 198 206 161 169 189 199 
55 92108194 z06 1+7 155 16z 174 
57 89 115 180 200 14·7 .159 155 170 

rooted for 36 • A 
Means cor- } 

Tempera.- T 59'3 91 '9 14Z"5 11+ '0 124'9 
ture. 

16z 1.81 201 ZI3 
159 178 20Z 214-
154 17 1 194 20+ 
146 160 188 198 
147 156 189 19f 
1+0 147 177 180 
11+ 119 148 15 1 
8z 87 96 96 
40 42 44 ++ 
9 II 2 Z 
o 000 

18 zo 28 26 
58 60 86 84 

101 106 154 15 z 
I 37 144- I 93 19.3 
177 186 ZI1 %I5 
ZII Z20 212 217 
230 239 218 :u5 
24-7 259 239 2+6 
2.p z5; 245 %5 2 
229 243 Z27 234-
%06 213 Z26 236 
193 ZIO 218 230 
173 192 203 %I5 

18+ Z03 
180 197 
188 Z05 
177 189 
178 188 
183 190 
168 173 
128 133 
67 69 
2+ z6 

o 0 

5 3 
65 65 

114- 114-
160 162 
173 17 8 
183 190 

187 197 
% 10 2Z2 
225 z37 
2z6 24-0 
2 1 7 23 1 

Z09 226 
196 2 I 3 

160'5 

II 

o 
35 
81 

113 
13 2 

134 
159 
173 
168 
186 
184 
184 
182 

II 

o 
33 
81 

115 
137 
14. 1 

169 
18 3 
182 
203 
201 
201 
201 

147'5 

104 
96 
94 
99 

117 
13 1 
13 Z 

130 

100 
45 

6 
o 

Z7 
57 
67 
77 
90 

105 
101 

90 

84 
87 
98 

101 

uS 
liS 
113 
116 
13 Z 

143 
14Z 

137 
107 

50 
9 
o 

z5 
55 
70 

84 
97 

112 

113 
105 
103 
109 
120 
U5 

I 

5 
15 
33 
+6 
6z 
73 
7+ 
66 
33 
9 

o 
I 

II 

9 
16 
IS 
25 
32 

12 
12 

3 
5 

32 

3+ 
39 
52 
65 
77 
S5 
86 
76 
40 

1+ 
+ 
o 

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

Hour, 
Greenwich 

Civil 
Time. 

Midnight. 
Ih 

Z 

3 
+ 
5 
6 
7 
8 
9 

10 
II 

Noon. 
13h 

1+ 
15 
16 
17 
18 
19 
:to 
ZI 

zz 
Z3 

Ja.nuary. February. 

o 
64'1 
64'0 
63"9 
63"7 
63'6 
63"5 
63"4 
63"3 
63'3 
63"3 
63"+ 
63"z 

'61.'9 
6z'7 
6z'S 
6z'9 
63'0 
63"3 
637 
63"9 
6'1-"z 
6+'5 
64'6 
6+'9 

o 
67"4-
67"3 
67"1 
66'9 
667 
66'6 
66'4 
66'4 
66'3 
66'3 
66'3 
66'1 
66'1 
66'1 
66'3 
66'6 
66'8 
66'9 
66'9 
66'9 
67"0 
67'1 
67"1 
67"3 

Mn.reh. 

o 
6S'1 
68'0 
67"8 
61'6 
67"5 
67"3 
67"2 
67"1 
67"1 
67"0 
66'9 
66'8 
66'6 
66'6 
667 
66'8 
66'9 
66'9 
67'0 
67"1 
61'3 
61'4 
67"6 
6S'0 

April. 

o 
6S'0 
68'0 
67"8 
67"7 
67"5 
67"4 
67"3 
67"3 
67"1. 
67"z 
67"1 
67"1 
67"0 
67"0 
61'0 
67"1 
67"2 
67"3 
67"3 
61'3 
61'3 
61'4-
67"6 
61'9 

May. 

o 
61'6 
61'6 
61'5 
6T+ 
67"3 
61'z 
67"z 
67"z 
61'1 
61'1 
67'0 
67"0 
66'9 
66'9 
67"0 
67"1 
67"2 
61'3 
61'4 
67"3 
67"3 
61'4 
67"4-
6]"6 

June. 

o 
68"7 
68~6 

68'5 
68'3 
68'3 
6S'2 
68'2 
68'z 
68'1 
68"1 
'68'1 
68'0 
68'0 
68'1 
68'1 
68'z 
68'2 
68'3 
68'3 
68'5 
68'5 
68'5 
68'6 
687 

July. 

o 
68'0 
68'0 
61'9 
67"8 
67"6 
67"5 
67"+ 
67"+ 
67"3 
67"3 
67"z 
67"3 
67'3 
61'4-
61'S 
61'6 
67"6 
67'6 
61'7 
67'8 
67"8 
67"9 
67'9 
68'0 

August. September. October. November. December 

o 
61'8 
67"8 
67"7 
61'7 
67"5 
67"+ 
61'4 
61'3 
67"3 
67"3 
67"3 
67"z 
67"2 
67"1-

~ 67"3 
61'4 
67"5 
67"6 
61'6 
67"6 
61'6 
61'7 
61'8 
67"8 

o 
68'3 
68'z 
68'2 
68'0 
67"9 
61'8 
67"7 
61'7 
61'6 
67"6 
67"5 
67"f 
67"5 
67"5 
61'6 
67"7 
67"8 
61'9 
68'0 
68'0 
68'1 
68'1 
6S'2 
68'2 

o 
61'9 
67"S 
67"7 
67"6 
67"5 
67"+ 
67"z 
67"1-
67"1 
61'1 
67"0 
67"0 
66'9 
67"0 
67'1 
67"z 
67"3 
61'f 
67"+ 
67"6 
67.7 
61'7 
67"7 
67"S 

o 
67"S 
67"7 
67"6 
67"5 
67"+ 
61'3 
67"2 
61'1 
67"1 
61'0 
66'9 
66'8 
66'7 
66'7 
66'9 
6TI 
61'1 
67"1 
67"3 
67"+ 
67"6 
67"7 
67'7 
67"8 

6~'6 I 

67"5 
67"3 
67"1 
6]"1 
66'9 
66'S 
66'S 
667 
66'6 
66'5 
66'+ 
66'3 
66'3 
66'+ 
66'6 
66'6 
66'S 
67"0 
67"2 
67"3 
67"5 
67"5 
67"6 

Fortha 
Year. 

o 
67"61 
61'5+ 
67"4Z 
67"28 
67"16 
67"04-
66'95 
66'92 
66'S5 
66'8z 
6677 
66'69 
66'62 
66'63 
6671. 
66'86 
66'93 
67'03 
67" 1 3 
61'n 
67"3 1 

67"+1 
61'+8 
67"63 

~, ________ ~ ______ ~ ____ ~ ______ ~ ____ ~ ______ ~ ____ ~ ______ ~ ____ ~ ______ ~ ____ ~ ______ ~ ____ ~ __ ----J 



(vi) RESULTS OF OBSERVATIONS OF VERTICAL MAGNETIC FORCE 

TABLE VIl.-MEAN VERTICAL MAGNETIC FORCE (diminished by a Constant) FOR EACH CIVIL DAY. 

(Each result ls the mean of 24- hourly ordinates from the photographic regl:ster, expressed in terms of the whole Vertical 
Force, the unit in the table being '00001 of the whole Vertical Force. '17he letters u and c indicate respectively values 
uncorrected for, and corrected for temperature.) 

1891. 

:.n~·1 F:b0 
March. April. May. June. July. 

:" .1 s:pW,m:'·1 
October. November. December. 

Day of 
Month. 

! 
I 

I I 
I 

I I I " c " I c u c u c u I c u c " c u c 

d 
1 747 266 999 284- 94-5 21 3 912 164- 914- 161 968 190 018 282 962 218 969 204- 935 172 796 060 732 975 

2 827 284- 002 270 032 269 887 137 924- 178 972 196 006 1.79 979 224- 957 1.09 925 189 812 062 736 986 

3 89 1 282 020 276 014· 276 913 14-2 918 184- 976 21 3 028 292 985 24-9 953 196 902 161. 8~0 064- 739. 001 

4- 93 2 292 011 265 995 24-5 925 1-]5 9IZ 166 960 218 01 7 1.73 973 223 945 ]99 900 135 81 3 060 753 998 

5 966 286 029 270 009 25 0 907 175 893 157 94-7 1.05 018 1.72 975 231 946 ]89 889 136 820 078 772 024 

6 992 296 032 279 975 23 1 912 153 896 17 1 94-9 196 053 307 978 24-0 945 1.01 886 ,]36 800 05 2 760 039 

7 992 27/ 023 277 968 230 94-7 190 901 161 959 206 033 1.93 964- 237 939 189 894- 150 798 05 8 792 04-8 

8 995 272 01 3 265 956 214- ... ... 899 159 957 21 3 024- 280 971 216 94-5- 211 885 143 788 056 789 04-1 

9 965 26 5 010 28 5 957 209 960 197 907 159 955 209 014- 259 987 230 949 1.22 888 HI 767 02 5 794- 04-4-

10 922 24-8 989 253 984- 221 94-3 195 922 180 94-5 197 011 275 995 23 8 941 182 892 137 777 039 780 038 

II 874- 227 965 24-4- 937 193 939 191 925 168 936 202 010 274- 005 259 005 2+2 903 159 788 029 759 04-0 

12- 880 21 9 993 236 957 202 ... ... 933 170 937 203 007 261 016 253 009 242 898 154- 787 043 763 004-

13 937 214- 981 254- 94-5 201 904- 14-5 981 218 934- 177 01 9 262 010 253 022 274- 878 134- 796 039 761 996 

14- 027 26+ 018 278 93 1 195 918 165 ... . .. 977 222 02 3 281 01 9 24-3 007 244- 894- U7 803 053 768 022 

15 956 256 957 257 928 194- 910 157 ... . .. 977 233 03 1 26+ 050 262 01 5 258 881 u8 808 07° 756 014-

16 939 239 980 227 93 1 193 930 173 ... . .. 981 233 035 276 056 276 978 234- 877 11.9 809 067 753 003 

17 94-2 255 994- 24-4- 94-3 186 967 23 1 955 24-0 974- 21 5 055 288 03 2 256 962 195 862 114- 819 069 74-3 999 

18 924- 228 001 25 1 94-5 199 934- 184- 935 182 001 21 5 075 295 0+0 269 97 8 202 84-3 101 814- 066 726 980 

19 933 242 976 23 6 966 205 94-1 201 94-9 194- 04-4- 24-9 067 302' 014- 257 980 209 83 2 079 815 06 5 713 975 

20 94-8 227 927 208 957 194- 924- 165 93 2 186 04-3 261 04-5 303 002 266 985 214- 850 100 84-1 099 681 94-7 

21 988 24-6 953 211 916 180 919 162 94-0 198 04-1 270 029 276 997 257 964- 226 85 1 096 830 092 64-5 937 

22 977 235 961 221 897 168 912 172 935 199 0+5 241 036 288 976 234 936 196 84-5 III 806 064- 635 94-2 

23 956 248 956 224- 915 160 912 157 937 216 05 8 261 030 261 970 24-1 944- 189 850 09 1 788 04-2 600 913 

24- 975 23 1 970 211 939 168 897 159 922 203 04-2 258 030 290 966 234- 919 175 85 2 110 782 03 8 588 901 

25 012 24-7 94-5 203 927 181 895 15 1 928 180 058 267 014- 266 94-4- 196 912 157 840 098 774- 024- 594- 879 

26 01 5 267 947 203 927 183 898 164- 94-9 199 074- 275 01 7 260 968 207 933 178 865 096 773 02 3 635 889 

27 009 259 95 2 206 93 2 177 908 155 934- 196 065 287 027 262 972 21 7 908 168 868 113 765 02 5 670. 873 

28 983 266 94 1 212 923 179 897 155 929 197 050 28 5 983 25 8 956 1.27 906 14-9 853 109 75 1 994- 666 913 

29 983 25 8 901 167 895 14-7 911 165 038 292 963 24-2 94-4- 198 902 14-1 834- 094- 766 990 .. '. . .. 
30 005 27 8 909 165 913 154- 94-4- 183 037 299 956 210 95 1 21 7 919 154- 835 09 1 73 8 990 ... . .. 
31 010 28 5 905 159 94-2 189 960 207 958 191 806 079 ... . .. ----

At the end of the year the magnet wa.s readjusted, thus breaking the continuity cf the values. 

i 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891.· (vii) 

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

1891• 

Day 0' II Month. 
lanuary. I February. I March. I April. I May. I lune. 1uly. I Angust. I "."'mber·1 October. I November. I ""'mber. 

do 0 0 0 0 0 0 0 0 0 0 0 0 

I 5+7 657 66'5 6]"3 67'S 687 667 67"1 68'1 68'0 66"] 67"7 

~ 57'6 66'S 68'0 6]"+ 67"'J. 68'6 66'3 6]'6 67"3 667 6]"4- 67'4-

3 607 6]"1 66'8 68'+ 66'6 68'0 667 667 67'7 66'9 6]"2 66'8 

4- 62'2 6]"1- 67'4- 67'4- 6]"2 6]'0 6]'1 6]'4- 67")' 68'1 6]"5 67'6 

5 64-'1 6]"8 67"8 66'5 667 67'0 67'z. 6]"1 67'7 67'5 6]"0 67'3 

6 640'8 67"5 67'1 67'8 66'2 67"5 6]'2 66'8 67'1 61'4- 67'3 66'0 

1 657 67'2 66'8 677 66'9 6r5 66'9 66'3 67'4- 67'1 66'9 67'1 

8 66'1 67'3 6]"0 ", 66'9 6]"1 6]'1 67'6 66'6 61'0 66'5 6]'3 

9 65'0 66'2 67'3 68-0 67'3 67"2 6]'6 6]'7 66'3 68'2 67'0 6]'4-

10 63"8 667 68'0 67'3 6]'0 6]'3 667 67'7 6]"8 6]'6 66'8 6]"0 

II 62'S 66'0 6]"1 67'3 6]"7 66-6 66'7 6]"2 68'0 61'1 6]"8 65'9 

11- 63'% 6]"7 6]'6 ", 68'0 66'6 6]'2 68'0 68'1. 67'1 6]"1 67'8 

13· 66'1 66'3 67"1 6]'8 68'0 677 67"7 67'7 61'3 61'1 67'7 68'1 

14 . 68'0 66'9 667 67'S .., 6]'6 6]'0 68'6 68'0 68'2 67'4- 67'2 

15 65'0 65'0 66'6 67'S ... 6]'1 68'2 69'2 6]'7 67'5 66'8 6]'0 

16 65'0 67'5 66'8 6]'7 .. , 6]'3 6]'S 68'S 67'1 67'3 6]'0 6]'4-

17 640'+ 6],+ 67'7 667 657 6]'8 68'2 6S'6 68'2 6]'3 67'4- 6]'1 

18 64-'S 67'+ 6]'1. 6]'4- 67'5 69'1 68'8 68'4- 68'6 6]'0 67'3 6T2 

19 640'6 66'9 6]'9 66'9 6]'6 69'S 68'1 67'7 68'4- 67'5 6]'4- 66'8 

%0 66'0 65'9 68'0 6]'8 6]'2 68'9 6]'0 667 68'4- 6]'4- 6]'0 66'6 

1.1 67'0 67'0 667 677 6]'0 68'4- 67'5 66'9 66'8 67'6 66'8 65'4-

1.1. 67'0 66'9 66'+ 66'9 667 69'9 6]"3 67'0 66'9 66'6 6]'0 64-'7 

1.3 65'4- 66·5 6]'6 6]'6 66'0 69'6 68'3 66'4- 67'6 67'8 67'2 64-'4-

1.4- 6]'1 67'S 68'4- 66'8 65'9 69'0 66'9 66'5 6]'1 67'0 67'1 6+'4-

1.5 68'1 67'0 67'1. 6]'1 67'3 69'3 67'3 67'3 6]'6 6]'0 6]'4- 65'7 

1.6 67"3 6]'1 6]"1 66'6 6]'4- 697 677 67'9 ·67'6 68'3 6]'4- 67'2 

1.7 67'40 6]'1. 67'6 6]'5 66'8 687 68'1 67'6 66'9 67'6 66'9 69'6 

28 65'8 66'4- 67'1 6]'0 66'S· 68'1 66'% 66'40 67'7 6]'1 67'7 67'5 

29 66'z. 66'6 61'3 67'2 6]'z 66'0 61'2 61'9 66'9 68'6 ... 
30 66'3 6]'1 6]"8 6]'9 66'8 67'1. 66'6 68'1 67'1 67'3 , .. 

31 66'2 6]'2 67'S 67'5 68'2 66'3 , .. 
;-. 

0 () 0 0 0 0 0 0 0 0 0 () 

Means 6+78 66'86 6]"2",· 6]'3 8 67'05 68'03 67'30 61'4-5 61'5 8 67'33 67"21- 66'84-



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

TABLE IX,-MONTHLY MEAN DIURNAL INEQUALITY OF VERTICAL MAGNETIC FORCE. 

('rh~ results are expressed in terms of the whole Vertical Force, diminished in each case by the smallest hourly~alue, 
the unit in the table being '00001 of the whole Vertical Force~ The letters u and c indicate respectively values 
uncorrected for, and corrected for temperature.) 

. 

Hour, ,January. February. March. ApriL May. June. July. August. September. October. November. December, 
Greenwich I'I~ ---;---~I--.--- --'~-I----,---I-----;----I _-;-__ 1--,--1---,.--1----1----;---

~l:;~. l' leu I, cui c u / cui cuI cui c ~I_c u leu I c 1-1' --'-1 c-I---:-1' / -c
l 

Midnight, 33 
Ih 29 
2 23 
~ 
4 
5 
6 
7 
8 
9 

18 
16 
13 
II 
12 
I I 

o ; 36 5 +7 16 +3 20 50 36 54 38 50 37 35 22 17 + 22 3 20 6 
o 31 2 41 10 41 18 43 29 52 3~ 44 33 28 15 12 I 20 3 15 3 
I 23 I 37 12 39 22 41 29 49 37 40 31 28 17 II 0 19 4 10 ' 0 
o '21 I 37 16 34 19 40 28 48 40 41 35 26 17 7 0 174 7 2 
2 16 0 34 15 32 2 I 40 32 49 41 44 40 26 20 6 1 I2 2 7 4 
6 14 2 35 23 34 28 41 35 50 44 48 46 28 24 5 2 17 9 5 4 
6 10 2 32 20 36 32 41 35 49 43 47 49 30 26 9 9 IS II 5 6 
9 9 I 37 29 42 38 41 35 47 4~ 45 47 33 33 18 20 18 14 6 9 

I I 8 534 26 38 38 37 33 37 33 39, 43 32 32 18 22 19 17 5 10 
9 7 4 22 18 27 27 24 20 2+ 20 26 30 24 24 II 15 17 15 2 9 

~~ I ~: 
u 
.8 
5 

o 
2 

I 

+ ... 
3 5 
+ 6 
3 - 7 

8, 
10 

7 
6 8 I 0 10 8 I2 12 9 7 13 II 14 18 II I I 3 9 9 9 0 9 0 II 

II 3 9 0 1 0 0 0 0 0 0 0 0 4 6 I I 0 6' 0 0 I J'2 0 II 
Noon, 0 6 2 I 5 5 0 0 0 0 2 0 0 0 0 0 2 6 7 5 4 I 5 4 I 5 

13h 6 12 7 4 16 14 9 9 10 10 16 I2 II 9 12 10 15 17 17 13 IZ 21 8 19, 
14 16 18 19 II 32 28 32 30 30 26 31 25 29 25 31 25 32 32 31 25 25 30 15 22 
15 19 16 30 16 50 44 53 49 48 42 46 38 45 41 50 '41 47 44 47 39 35 38 2+ .28, 
16 1914382059516862645861 5161 5561526055 54 46 38 39 27 29' 
17 211438186254787076687563767068576+ 57, 50 40 3~ 34 26 24. 
18 2g 9,37 17 6452 80 72 83 73 78 66 81 72,71 6062 53· 46 36 34 31 29 23 
19 30 8 37 15 64 52 74 63 83 75 79 67 79 70 66 55 55 46 45 32 34 26 30 20~ 
20 36 , 38 14- 62 43 64 53 76 68 73 61 72 63 58 47 50 39 43 28 36 24 3r '19: 

'21 39 435 95938574-4665667556251.53403928 35 20 35 21 31 .14' 
22 39 2 3 I 5 54 31 54 37 61 5 I 61 47 57 46 45 30 29 16 26 II 25 11 27 10 

23 1_4-_2 ____ 5~1~3-5~--6-1-5-2---2-'~-5-'3~-32-1--59~-4-5-1--6_I~4_5_1--5-3~4-0-1--4-0~2-5 1--2-I~-8-1_--23~---6-1--2-3-,~-9-1.-2-6~--7~'1 
Mel;l.ns cor- / 'f 

rectl'd for J 7 ' 2 
Tempera- 1 
ture. 

33'2 37'1 39'9 20'4 IS'S 12'2-

TABLE X,-MONTHLY MEAN TEMPERATURE at each HOUR of the DAY within the box inclosing the VERTICAL 

Hour, 
Greenwich 

Civil 
Time. 

. FORCE MAGNET. 

January. February. I March. April. May. June. Aognst. September. October. November. December. For the 
Year. 

-------+1 li-----~I-------I~-----I-------I-------I-------il-------'-------'-------'I-------I-------1------1-------1 

Midnight~ 
Ih 

2 

3 
4 
5 
6 
7 
8 

9 
10 
I I 

Noon, 
13h 

14-
IS 
16 
17 
18 
19 
zo 
21 
22 

23 

67'6 
67'5 
67'2 
67'1 
66'9 
66'7 
66'5 
66'5 
66'3 
66'3 
66'z 
66'1 
66'2 
66'3 
66'5 
66'8 
67'0 
67'1 
67'1 
67'1-
67'3 
67'4 
67'4 
67'5 

68'1 
68'1 
67'8 
67'6 
67'5 
67'2 
67'2 
67'0 
67'0 
66'8 
66'7 
66'6 
66'6 
66'7 
66'8 
66'9 
67'0 

,67'0 
67'2 
67'1-
67'5 
67'6 
67'7 
68'1 

68'1 
68'1 
67'8 
67'7 
67'5 
67'3 
67'2 
67'2 
67'0 
67'0 
67"0 
67'0 
67'0 
67'0 
67'1 
67'2 
67'3 
67'4 
67'4 
67'5 
67'5 
67'6 
67'8 
68'0 

67'4 
67'4 
67'3 
67'3 
67'1 
67'0 
67'0 
67'0 
66'9 
:66'9 
66'8 
66'7 
66'7 
66'7 
66'9 
67'0 
67'0 
67'1 
67'2 
67'1 
67'1 
67'2 
67'2 
67'4 

68'4 
68'3 
68'2 
68'0 
68'0 
67'9 
67'9 
67'9 
67'8 
67'8 
67'7 
67'6 
67'7 
67'8 
67'9 
68'0 
68'1 
68'z 
68'2 
68'2 
68'2 
68'2 
68'3 
68'4 

67'7 
67'6 
67'5 
67'4 
67'3 
67'2 
67'0 
67'0 
66'9 
66'9 
66'9 
67'0 
67'1 
67'2 
67'3 
67'3 
67'4-
67'4-
67'5 
67'5 
67'5 
67'6 
67'6 
67'7 

68'0 
67'9 
67'9 
67'7 
67'6 
67'5 
67'4-
67'3 
67'2 

. 67'2' 
67'1 
67'1 
67'2 
67'3 
67'4 
67'5 
67'6 
67'7 
67'8 
67'8 
67'9 
67'9 
68'0 
68'0 

67'8 
67'7 
67'6 
67'5 
67'4 
67'3 
67'1 
67'1 

.67'0 
67'0 
66'9 
66"9 
67'0 
67'1 
67'2 
67'3 
67'3 
67'4-
67'4-
67'5 
67'6 
67'6 
67'6 
67'7 

o 
67'8 
67'7 
67'6 
67'4 
67'3 
67'2 
67'1 
67'0 
66'9 
66'8 
667 
66'6 
66'6 
66'7 
66'9 
67'0 
67'1 
67'1 
67'3 
67'5 
67'7 
67'8 
67'8 
67'8 

67'6 
67'5 
67'3 
67'0 
66'9 
66'7 
66-6 
66'6 
66'S 
66'4 
66'2 
66'2 
66'2 
66'2 
66'4 
66'5 
66'6 
66'8 
67'0 
67'2 
67'3 
67'5 
67'5 
67'6 

o 
67'66-
67'5 8 
67'42 
67'2 7 
67'14 
66'98 ' 
66'89 
66'83 
66'73 
66'69, 
66'62 
66'57 
66'61 
66'68 . 
66'8% : 
66;94 ; 
67'0 3,1 
6TII ! 

67'22 '. 
67'2 9 
67'40: 
67'+9,.' 
67'55 : 
67'66 



KADE AT THE ROYAL OBSERVATORY, GREENWICH, IN'THE YEAR 1891. 

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

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

(ix) 

DECLINATION HORIZONTAL FORCE VERTICAL FORCB 
HORIZONTAL FORCE VERTICAL FORCE diminished by 17° (diminished by a (diminished by a. Month, DECLINATION WEST in terms of the whole in terms of the whole and expressed as Constant). Constant). 

Horizontal Force Vertical Force Westerly Force. 
1891. in Arc. (diminished by a (diminished by a. 

Constant). Constant). 
in terms of GAUSS'S METRICAL UNIT. 

0 I 

January .................. 17. 25'8 83 8 12 57 1370 1529 5500 

February ............... 17· 24'7 789 1245 13 II 1440 5448 

March ..................... 17· 24'5 775 1200 1301 1414 -5251 
~ 

April ..................... 17. 24'8 827 II68 13 17 1509 5 II I 

May ........................ 17· 24'4 954 I184 1295 1741 5181 

June ..................... 17. 24'2 1072 '-~33 128 5 1957 5395 

July ..........••............ 17· 23'3 1117 1272 12 37 2039 55 66 

August .................. 17. 23'1 1093 12 36 1226 1995 5408 

September ............... 17. 22'2 1033 1202 1179 1885 5259 

October .................. 17. 21 '8 101 5 I I2.2 1157 18 52 4909 

November ............... 17. 21 '2 II 66 1048 1126 2128 45 86 

December ............... 17. 20'5 1210 979 1088 2208 4284 

o I 

Means .................... . 17. 2 3'4 1241 

Number of Column ... 2 3 + 5 6 

The units in columns 2 and 3 are '00001 of the whole Horizontal and Vertical Forces respectively j in columns 4, 5, 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 whole 
Horizontal Force (applicable to columns 4 and 5) are 1"8251 and 0'18251 respectively for the year, and of whole Vertical Force (applicable to 

, column 6) are 4'3756 and 0'43756 respectively for the year. 
HORIZONTAL FORCE.-At the end of the 'year experiments were made for determina.tion of the angle of torsion, thus breaking the continuity of the 

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

GRBENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1891. B 



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

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

for the Year 1891. . 

(Each result is the mean of the twelve monthly mean values, the annual means for' each element being diminished by the 
smallest hourly value, The results for Horizontal Force and Vertic.al Forc~ are corrected for temperature,) 

Hour, 

Greenwich 

Civil Time. 

Midnight, 

Means 

2 

1 

+ 
5 

6 

7 

8 

10 

II 

Noon, 

14-

15 

16 

17 

18 

20 

Number of Column 

DECLINATION 

WEST 

in Arc. 

0'97 

1"28 

1'19 

0'44 

0'12 

0'00 

0'60 

2'57 

1'86 

I'U 

2'49 

Inequality of 

HORIZONTAL FORCE 

in terms of the 
whole Horizontal 

Force. 

123"2 

121'4 

124'0 

110"9 

57"1 

0'0 

3'2 

71'0 

124'6 

135"1 

14-6'6 

1557 

157"6 

154-7 

14-8'5 

137"4-

1057 

VERTICAL FORCE 

in terms of the 
whole Vertical 

Force. 

12'3 

9'0 

9'0 

9'9 

II'I 

0'0 

0'6 

21'0 

4-3"2 

4-0'3 

3+'9 

21'0 

3 

Ineq naB ty of· 

expressed as DECLINATION I 
WESTERLY FORCE 

HORIZONTAL FOIWB I VERTICAL FORCE 

in terms of GAUSS'S METmCAL UNIT. 

57"9 

68'0 

0'0 

31 '9 

127'9 

254-'8 

361 '5 

4°9'9 

388 '1 

322 '3 

24-6'9 

18 5'3 

136'4-

98'7 

75'4-

59'5 

4-4-'6 

13 2 '0 

24-1'3 

232'9 

22+'9 

221"6 

202'4-

33'2 

0'0 

27 1'0 

256'6 

193'0 

5 

53'8 

39'4-

39'4-

4-3"3 

4-8'6 

66'1 

72 '2 

86'2 

0'0 

9 1'9 

142'2 

177"2 

190 '8 

189'0 

176'3 

152 '7 

6 

The units in columns 2 and 3 are '00001 of the whole HOrIZontal a.nd Vertical Forces respectively; in columns 4, 5, 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 va.lues of whole 
Horizonta.l Force (a.pplica.ble to columns 4- and 5) are 1'8251 and 0"18251 respectively, and of whole Vertical Force (a.pplicable to column 6) are 
4'3756 and 0'43756 respectively. 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xi) 

TABLE XIII.-DIURNAL RANGE OF DECLINATION AND HORIZONTAL FORCE, on each CIVIL DAY, as deduced 
from the TWENTY-FOUR HOURLY MEASURES of ORDINATES of the PHOTOGRAPHIC REGISTER. 

(The Declination is expressed in minutes of arc; the unit for Horizontal Force is '00001 of the whole Horizontal Force. 
The results for Horizontal Force are corrected for temperature.) 

1891• 

Ja.nuary. February. March. April. May. June. July. August. September. October. November. December. 
Day of 
Month. 

Dec., H.F. Dec. \ H.F. Dec., H.F. Dec., H.F. Dec. j H.F. Dec., H.F. Dec. ! H.F. Dec. \ H.F .. Dec., H.F. Dee., H.F. Dec., H.F. Dec., H.F. 

d I 

5"8 
, , , I , I , 

8'6 6'7 
I 

I 3'7 40 189 4'4 108 14'0 378 10'3 130 13'3 35 8 11'4 210 12'6 294 13'9 243 216 21 7 4'0 69 
2 5'7 40 3'9 126 10'2 493 11'0 28 5 I I' 5 191 12'9 275 I 1'5 265 13'5 415 13'6 419 8'5 300 9'5 18 5 5'9 120 
3 3'2 80 5'6 129 12'5 299 I 1'2 303 13'6 169 10'6 245 14'2 384 15'9 427 14'8 303 I 1'1 252 8'8 239 3'8 145 
4 4'2 86 5'3 128 10'0 194 1'4 236 14'9 23 0 9'7 304 15'5 342 10'5 393 14'8 392 I 1'3 314 1'6 165 5'1 100 
5 4'9 108 6'9 110 16'4 25 1 9'7 175 14'6 :1I8 9'6 330 11'4 378 9'4 292' 12'5 307 12'2 366 11'5 205 4'2 107 
6 4'1 137 9'5 137 1'2 185 9'5 239 15'8 155 10'6 320 13'2 45 2 8'3 265 10'9 230 12'2 320 1'7 184 5'6 133 
7 ... ... 6'2 165 9'2 237 13'2 287 I I' 5 305 9'6 305 13'3 407 12'9 302 9'1 272 12'6 269 7'6 222 15'9 602 
8 ... ... 6'7 53 8'6 117 ... ... 15'2 312 12'1 313 I 1'3 37 8 12'8 330 8'9 325 16'7 21 9 8'3 207 4'0 194 
9 ... ... 1'6 319 8'9 175 13'9 362 13'7 25 0 10'5 25 1 9'2 320 13'6 293 13'9 296 11'2 297 7'1 207 15'3 240 

10 ... ... 12'2 178 11'3 143 10'2 325 10'0 207 10'1 289 12'0 227 11'2 377 16'5 624 13'0 508 6·6 182 9'9 149 
I I . ..• . ~ . 11'0 289 9'0 163 14'7 378 9'5 223 8'9 169 11'2 317 13'4 317 22'5 462 10'4 318 9'1 150 7'7 125 
12 ... ... 16'0 189 13'9 172 . .. ... 1'2 325 9'6 264 9'6 229 9'2 297 15'5 335 14'1 240 5'5 146 6'1 124 
13 ... ... 8'0 150 11'7 222 1'1 325 12'7 220 I I' 5 297 9'2 257 9'9 314 9'2 295 13'5 319 10'0 137 10'4 167 
14 ... ... 10'4- 226 9'9 241 10'2 267 ... .. . 15'4 270 11'0 259 10'2 317 8'9 276 9'0 267 13'0 13 2 9'5 155 
15 ... ... 14'1 383 12'4 206 8'1 232 ... .. . 6'5 235 10:3 287 12'3 267 10'8 399 6'6 187 10'5 161 6'9 128 
16 ... ... 4'1 159 12'5 25 1 12'3 237 ... . .. 10'9 210 8' I 304 12'8 232 8'6 274 8'5 21 3 8'7 160 4'0 42 
17 ... ... 1'5 157 10'0 348 11'7 276 13'1 35 2 11'4 322 14'9 277 8'7 262 11"9 302 9'4- 12 7 9'5 212 4'6 78 
18 ... ... 5'0 138 10'9 259 15'3 314 9'7 27 2 1'4 275 10'0 297 10'1 257 10'0 279 11'0 179 7'4 199 3'8 97 
19 ... ... 1'3 82 10'1 156 1'5 188 14'0 297 6'3 180 11'6 313 ITO 310 10'2 23 2 13'4 277 6'9 212 11'0 288 
20 ... ... 5'6 52 10'8 208 13'2 198 12'5 301 11'1 265 11'2 290 14'4 232 9'0 245 12'0 349 15'6 507 9'3 244 
21 ... ... 5'1 108 9'2 16+ 10'5 286 12'4 31 6 10'4 254 12'7 282 14'0 297 14'0 222 9'5 200 15'2 276 12'7 245 
22 ... ... 4'8 127 10'9. 200 11'0 35 2 13' I 182 10'1 360 13'2 25 2 12'7 274 II'I 244 9'2 29 1 9'1 226 1'8 253 
23 ... ... 8'7 190 13'0 237 12'6 302 ... . .. 13'7 28 5 I 1'2 239 9'3 28 5 15'0 297 ITO 23 0 7' I 179 5'2 168 
24- ... ... 8'0 225 14'4 385 10'8 251 10'7 28 7 13'7 262 18'8 409 9'8 269 8'6 337 11'8 376 TO 173 5'1 55 
25 ... ... 11'2 III 10'9 300 9'7 210 10'2 23 1 11'6 305 15'0 242 10'9 237 10'2 267 10'1 292 8'5 140 5'0 170 
26 ... ... 5'6 176 10'4 275 9'1 248 12'2 330 11'9 357 11'9 314 I 1'7 282 18- I 270 13'6 314 I 1'0 315 4'0 79 
27 5'9 12 3 4'8 83 10'1 241 13'8 333 8'9 25 6 14'7 407 I 1'9 260 9'6 280 9'0 325 I 1'1 225 ... ... 4'9 150 
28 I 1'1 160 4'4 133 9'6 149 10'6 247 15'8 385 10'7 280 10'0 280 9'0 358 19'3 419 13'5 197 12'8 176 6'2 180 
29 6'9 112 10'5 229 1'6 315 11'3 263 10'5 197 10'7 241 16'4 463 10'2 362 I I' 5 339 1'9 121 5'4 98 
30 4'1 112 14'6 18 5 9'4 221 12'8 384 10'2 220 8'5 23 2 9'4 290 10'4 293 10'5 23 0 5'4 136 12'7 485 
31 4'7 101 11'5 430 14'1 415 I 1'7 220 I 1'0 368 8'0 270 3'6 70 

---------- ---------- ------ --- ------------------
Means ..... 5'3 100 1'5 161 11'0 233 11'1 277 12'3 267 10'8 280 11'8 296 11'7 310 12'4 318 11'5 274 9'0 199 1'1 170 

The mean of the twelve monthly values is, for Declination 10'· 12, and for Horizontal Force 240'4. 

TABLE XIV.-MoNTHLY MEAN DIURNAL RANGE, and SUMS of HOURLY DEVIA.TIONS from MEAN, for DECLINATION, HORI-
ZONTAL FORCE, and VERTICAL FORCE, as deduced from the Monthly Mean Diurnal Inequalities, Tables II., V., and IX. 

(The Declination is expressed in minutes of arc: the unit8 for Horizontal Force and Vertical Force are '00001 of the whole Hori-
zontal and Vertical Forces respectively. The results for Horizontal Force and Vertical Force are corrected for temperature.) 

Difference between the Greatest and Least of Sums of the 2.4 Hourly Deviations from the 
Month, the 2.4 Hourly Values. Mean Value. 

1891• 

I I I I Declination. Horizontal Force. Vertical Force. Declination. Horizontal Force. Vertical Force. 

January ............................... 4:6 
I 

59 18 23'1 334 100 
February, .............................. 5'5 89 20 31'9 400 136 
March .................................. 8'6 130 54 51'6 736 322 
April ................................... 9'9 207 72 54'0 1297 388 
May .....•.............................. 11'1 21 7 75 64'4 1293 403 
June .................................... 9'6 233 67 53' 5 1496 336 
July ..................................... 11'0 259 72 60'8 1537 349 
August .................................. 10'5 2$2 60 60'1 1567 J26 
September ............................ 9'3 240 57 59'3 143 1 382 
October ................................ 9'5 203 46 51'2 1261 270 
November ............................ 6'8 143 39 38'3 767 25 1 
December ............................. 5'1 86 29 28'9 466 18J 

Means .............................. 8~46 176'5 50'8 48'09 J0487 I 28 7'0 

B2 



(xii) HARMONIC ANALYSIS OF THE DIURNAL INEQUALITIES OF MAGNETIC DECLI,NATION, HORIZONTAL FORCE, 

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

V, = m + a l cos t + bi sin t + a2 cos 2t + b2 sin 2t + aa cos 3t + b3 sin 3t + a" cos 4-t + b" sin 4-t 
(in which t is the time from Greenwich mean midnight converted into arc at the rate of 15° to each hour, and Vt 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, 

I m 
I 

a) I b) I a2 I 
b2 I 

a3 I 
b3 I a" I bi 1891. 

DECLINATION WEST. 

I , I I I I I I 

Janua.ry ..................... 1'65 - 1'22 - 0.3 8 + 0'25 + 0'85 - 0'53 - 0·08 + 0·25 + 0'11 
February ...................... 1·80 - 1'89 - 0'7 1 + 0'4-7 + 0'80 - 0'50 - 0'37 + 0'10 + 0·21 
March ......................... 2·54- - 275 - 1'1 I + 1'20 + 1'59 -°74- - 0.5 1 + 0·35 + 0'22 
April ......................... 3"55 - 2'27 - 1'61 + 171 + 178 - 0'81 - 0'64- + 0"35 + 0'19 
May ........................... 4-'54 - 273 - 2'60 + 1"7 1 + 1'65 - 0'S6 - 0'28 + 0'20 - 0'12 
June ............................ 4'46 - 1'5 1 - 2'89 + 1'55 + 1'60 - 0'56 - 0'39 - 0'01 - 0'05 
July ......... · .................. 478 - 1'89 - 3'11 + 1'66 + 1'96 - 0'49 - 0'47 - 0'14 + 0'06 
August ........................ 3"99 - 2'66 - 2'02 + 2'05 + 1"54 - 0'9 1 - 0'46 + 0'01 + 0'06 
September .' .................. 2'63 - 3" 19 - 1'26 + 1"85 + 1"09 - 0'84 - 0'42 + 0'35 + 0'10 
October ........................ 3'18 - 279 - 0'75 + 1'02 + 1'89 - 078 - 0'62 +0'62 + 0'45 
November .................... 2'29 - 2'30 - 0'44 + 0'61 + 1"19 - 0'5 1 - 0'4-6 + 0'22 + 0'24-
December ..................... 2'35 - 174- - 0'3 8 + 0'01 + 0·9S - 0'17 - 0'03 + 0'1 I + 0'15 

For the Year ................ 2'49 - 2'25 - 1'44 + rl8 + 1'41 -0'64 - 0'39 + 0'20 . + 0'13 

HORIZONTAL :FORCE. 

January ..................... 36'4 + 5'5 - 3'6 -18·1 + 6'3 + 07 - 8'9 - 0'8 + 5'1 
February ..................... 59'3 + 15.6 + 2'3 - 18'3 + 12'1 + 8'0 - 127 - 2'1 + 5'0 
March ......................... 91"9 + 37"7 - 17"S - 21 7 + 18'6 + 6'1 - 16'3 0'0 + S'2 
April ........................... 142'5 + 64'3 - SO'3 - 30'8 + 25'6 + S'9 - 20'5 - 1'3 + 4-. 1 
May ............................ 114'0 + 4-67 - 7 1 '0 - 19'3 + 22'2 - 2'2 - 1'5 + 7"2 + 0'6 
June ........................... 124'9 + 55'6 - 81"S - 247 + 24'2 - 4-'1 - 1'3 + 3"5 - 0·9 
July ........................... 150'4 + 65'1 - 75'5 - 33'S + 2S·3 - 2'4 - S'2 + 4'S + 3'0 
August ......................... 167"5 + 70'5 - 66'1 - 21'5 + 4-3"8 - 77 - 20'S + 5·+ + 7·4-
September ................... 160'S + 76'4 -4T3 - 31.1 + 29.0 - 3'8 - 23"5 + 3'4- + 10~S 
October ........................ 14TS . + 75'1 - 13"2 - 35'4- + 15'8 + 7'5 - 22'1 + 1'8 + 107 
November .................... 96'4 + 41'5 + 4-'5 - 2S·2 + 11'2 + II"S - ITO + 5'9 + S·I 
December ..................... 3S'6 + 137 + IS'5 - 24-'3 - 4'0 + 3"1 - S7 + 1'7 + 4-'5 

For the Year ................ 1057 + 47'3 - 33'5 - 25'6 + 19'4- + 2'2 - 13'2 + 2·5 + 5·3 

VERTICAL FORCE. 

January ...................... 1'2 - 5'6 - 2'S - 1'7 + 0'9 + 1'8 - 1'4- - 0'6 + 0·3 
February ..................... 6'''' - 0'9 - 1'7 -,37 + 1'0 + 2'1 + 0'2 - 07 + 0·1 I 

March ......................... 26'1 + 1'4 - 15'8 - 147 + 0'2 + 4'4- - 17 - 2'4 + 0'8 
April ........................... 33'2 + 4-'0 - IT4 - 20'1 - 0'9 + 8'0 + 0'4- - 2·0 + 0'6 
May ............................ 31'1 + 13'4 - IS'6 - 18'6 - 2'0 + 4-'3 - 0'4- - 0'5 + 0'6 
June ........................... 3S'2 + 15'4 - 11'6 - 17"3 + 0'6 + 3'3 - 0'5 - 0'3 + 0·9 
July ........................... 39'9 + 11"3 - 10'9 - 20'S - 2'0 .+ 5'3 + 07 + 0'1 0'0 
August ........................ 28'5 + 3'S - 14'5 - 16'7 - 1"3 + 6'1 + 0'3 - I'S + 1'0 
September .................... 20'4- - 7"1 - 20'7 - 13'5 + 0'1 + 5'6 + o'S - 2'0 + 1'7 
October ........................ 16'3 - 5'3 - 13'6 - 10'3 + 2'1 + 4-'9 - 0'2 - 3"0 + 0'9 
November ................... 15' 5 - 7"0 - 13'9 - 4'5 + 2'5 + 1"9 - J'S - 1'4 + 0'1 
December ..................... 12'2 - 6'1 - 10'2 - 2'2 + I"Z + 0'9 - 0'9 - 0'5 - 0'1 

For the Year ................ 19'6 + 1"4 - 13"1 - 12'0 + 0'2 + 4-'0 - 0'-1- - 1'3 + 0'6 I 



AND VERTICAL FORCE, AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

TABLE XVI.-VALUES of the CO-EFFICIENTS and CONSTANT ANGLES in the PERIODICAL EXPRESSIONS 
Vt = m+cl sin (t +a) +C2 sin (2t +(3) +ca sin (3t +1) +C4 sin (4t +8) 
V" = m+cl sin (t' +a') +C2 sin (2t' +f3') +ca sin (3t' +1') +C4 sin (4t' +8') 

(xiii) 

(in which t and t' are the times from Greenwich mean midnight and apparent midnight respectively converted into arc at the 
rate of 15° to each hour, and Vt , V t' the mean value of the magnetic element at the time t or 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 

January............... 1'65 
February............... 1'80 
March .................. 2'54 
April..................... 3'55 
May ..................... 4'54 
June ..................... 4'46 
July ..................... 4'78 
August .................. 3'99 
September ............ 2'63 
October.................. 3'18 
November ............ 2'29 
Decem ber..... .. ..... ... 2' 35 

are '00001 of the whole Horizontal and Vertical Forces respectively. 

1'28 
2'02 

2'96 
2'78 
3'77 
3'26 
3'64 
3'34 
3'43 
2'89 
2'34 
1'78 

a 

o I 

25 2.42 
249. 25 
248. 0 

234.46 
226.24 
207. 30 

21I.16 
23 2 .46 
248. 24 
254· 56 
259· 14 
257.48 

o I 

255· 5 
25 2. 55 
25 0 • 10 
234·49 
225.3 2 
207. 35 
212. 38 
233·43 
247· 9 
251. 26 
255· 33 
256.46 

0'89 
0'93 
1'99 
2'47 
2'3 8 
2'23 
2'57 
2'5 6 
2'15 
2' 15 
1'34 
0'98 

DECLINATION WEST. 

o , 

16.23 
30 .41 

36. 54 
43. 50 
46. I 

44· 5 
40. I I 

53. 6 
59.40 
28.3 1 

27. 15 
0·44 

o I 

21. 9 
37· 41 
41 • 14 
43. 56 
44· 17 
44. 15 
42 .55 
55. 0 

57. 10 
2 I. 3 I 
19· 53 

358.40 

0'53 
0'62 
0'89 
1'03 
0'90 
0'68 
0'68 
1'02 
0'94 
1'00 
0'69 
0'18 

o , 

26 I. II 
233. 0 
235.3 1 
231. 23 
25 1.49 
235. 17 
225.48 
242. 52 
243·49 
231.45 
228. 3 
260. 8 

o I 

268.20 
243.30 
242. I 

231.3 2 
249· 13 
235· 32 
229· 54 
245·43 
240 . 4 
221. 15 
217. 0 
257. 2 

0'28 
0'23 
0'4 1 

0'40 

0'23 
0'05 
0'15 
0'06 
0'36 
0'76 
0'3 2 

0'19 

o I 

66. 55 
24·37 
58. 14 
61·49 

120. 5 
193·49 
292. 5 

8. 15 
73· 56 
54. 2 

42.49 
36. 34 

8' 

o , 

76. 2 7 
38. 37 
66. 54 
62. I 

116. 37 
194· 9 
297· 33 

12. 3 
68. 56 
40. 2 

28. 5 
32. 26 

FortheYear ......... 2'49 2'67 237. 21 237. 21 1'84 39.49 39.49 0'75 23 8. 23 23 8. 23 0'24 5 6• 14 56. 14 

January............... 36'4 
February............... 59'3 
March .................. 9 1 '9 
April ..................... 142 '5 
May ..................... 114'0 
June ..................... 124'9 
July ..................... 1 50 '4 
August .................. 161'5 
September ............ 160'5 
October .................. 147'5 
November ...... ...... 96'4 
December...... ......... 38'6 

6-6 
15'8 
41 '7 
81'7 
85'0 
98'9 
99'7 
96'7 
89'8 
76'2 

41'7 
23'0 

123: 28 
81. 43 

II 5. 18 
128. I 

146.41 
145· 47 
139· 14 
133. II 
12 I. 47 
99· 59 
83·45 
36. 28 

I 

125.5 1 

85. 13 
117. 28 
128. 4 
145·49 
145. 52 
140 .36 
134. 8 
120. 32 
96. 2 9 
80. 4 
35. 26 

19'2 
21'9 
28'6 
40 '0 

29'4 
34'6 
44'1 
48'8 
42 '5 

. 38'8 

.30 '3 
24'7 

HORIZONTAL FORCE. 

289. 3 
30 3. 2 4 
310. 2 9 
3°9·45 
3 I 8. 59 
31 4. 22 

309. 56 
33 3· 55 
312. 59 
293· 59 
291. 44 
260. 37 

o I 

293·49 
310. 2 4 
314.49 
309. 5 I 
317. 1 5 
314.3 2 

312.40 

335·49 
310. 2 9 
286. 59 
284. 22 
25 8.33 

9'0 175:38 
15'0 147.46 
11'4 159. 38 
22'3 156. 26 

2'7 236. 25 
+'3 252. 24 
8' 5 196. 18 

22'1 200.21 
23'8 189. 4 
23'3 . 161. 9 
20'7 145. 21 
6' 5 151. 34 

182: 47 
158. 16 
166. 8 
156.35 
233· 49 
25 2 . 39 
200.24 
203. 12 
18 5. 19 
150 .39 
134. 18 
148. 28 

For the Year ......... 105'7 57'9 12 5. 17 12 5. 17 32'1 307. 12 307. U 13'4 170 .42 170.4 2 

January............... 1'2 
February............... 6'7 
March .... :............... 26'1 
April..................... 33'2 
May..................... 37'1 
June ..................... 38'2 

July..................... 39'9 
August .................. 28'5 
September ............ 20'4 
October.................. 16'3 
November ............ 15'5 
December............... 12'2 

For the Year ......... 19'6 

6'2 
7'8 

15'9 
11'9 
2z'9 
19'3 
15'7 
15'0 
21'9 
14'6 
15'6 
I1'8 

13'2 

o I 

245· 45 
186.29 
175. 8 
167. 8 
144. 22 

127. I 

134. II 
166. 19 
198. 54 
201. I I 

206. 52 
210·53 

173. 5 I 

248: 8 
189. 59 
177. 18 
167. I I 

143. 30 

127. 6 
135·33 
167. 16 
197· 39 
197.41 

203. I I 

209.5 1 

173.5 1 

VERTICAL FORCE, 

1'9 299: 28 
3'8 285.46 

14'7 270.35 
20'2 267. 19 
18'7 263.42 
11'3 271. 51 
20'9 264. 3 I 
16'7 26 5. 39 
13'5' 270. 25 
10'6 281. 20 

5'1 298.47 
2'5 299. II 

12'0 270.51 

o I 

304. If 
292 .46 
274· 55 
267. 25 
261. 58 
272. I 

267. 15 
267. 33 
267.55 
'2'74. 20 
291. 25 
297· 7 

270 .5 1 

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

4'1 

o / 

127. ° 
85, 19 

110. 57 
87. 5 
95. 38 
98. 35 
82.41 

86.42 

82. 14 
92 •. 50 

128. 9 
135.48 

95· 9 

o , 

134· 9 
95·+9 

117· 27 
87· 14 
93. 2 

98, 50 
86,47 
89· 33 
78. 2 9 
82.20 

117. 6 
13 2 ,42 

95· 9 

5'2 
5'4 
8'2 
4'3 
1'3 
3'6 
5'7 
9'1 

11'4 
10'8 
1'8 
4'8 

5'8 

0'7 
0'7 
%'5 
2'1 
0'8 
0'9 
0'1 
2'0 

2'6 
3'1 
1'4 
0'5 

1'4 

o I 

351. 13 
336. 54 

0.18 
342 • 35 

85. 28 
103. 54 

57· 53 
36. 21 
17. 3 I 
9·44 

49.3 1 

20. 26 

o , 

0·45 
35 0 • 54 

8.5 8 
342 ,47 

82. 0 

104, 14 
63. 21 
40 . 9 
12.3 1 

355·44 
34·47 
16. 18 

25. 6 25. 6 

o I 

296. 34 
276. 3 
288. 26 
288.22 
324.49 
33 8. 58 
90, ° 

299· 57 
3 10, 15 
287. 39 
273· 7 
254. II 

306: 6 
290. 3 
297. 6 
288. 34 
3%1. 21 
339, 18 
95,28 

30 3,45 
30 5. 1 5 
273· 39 
25 8,23 
250. 3 

294· 59 



(xiv) 

Greenwich 
Civil Time, 

189I. 

Jan. 
d h 

3. 13 
5. 13 
5· 14 
8. 13 

13. 13 
14· 14 
16. 14 
19· 14 
23. 13 
26.· 14 
27· 15 
29· 14 

Feb. 2.14-

3. 15 
6. 14 

10. 14 
1 I. 14 
12. 14 
16. 15 
17. 15 
18. 13 
23· 14 
'1.5· 14 
%7. 14 

Mar. 2.15 
4. 15 
6. 15 

10. 15 
12. 15 
13· 14 
18. 14 
19. 15 

. '1.0. 13 
z 5. 15 
'1.6. 13 
3 I. 14 

Apr. 2.14 
4. 12 
9. 15 

10. 15 
I I. 13 
14. 15 
17. 15 
20. 12 
2 I. 14 
22. 15 
25. 13 
30 • 15 

OBSERV AT IONS . OF MAGNETIC DIP 

TABLE XVII.""":'SEPARATE RESULTS of OBSERVATIONS of MAGNETIC DIP made in the Year 1891. 

Ne~dle. 

o I 
DI 
D2 
02 
BI 
B2 
B2 
B I 

02 
D2 
DI 
o I 

Oz 
B2 
BI 
o I 

D2 
DI 
DI 
D2 
o I 
BI 
B2 
02 

B I 

B2 
02 
DI 
D2 
o I 

o I 

D2 
DI 
02 
B2 
B I 

o I 
DI 
D2 
02 
B I 

B2 
B2 
B I 

02 
D2 
DI 
o I 

Magnetic Dip. 

o I /I 

67. 22.39 
67. 23.49 
67. 2 4. 1 3 
67. 2 3. 9 
67. 20. 12 

67. 20. 24 
67. 19.3 0 

67. 2 I. 52 
67. 22.43 
67. 26. 25 
67. 24· 59 
67. 2 3.38 

67.22. 8 
67· 19· 35 
67. 21.17 
67· 23. 17 
67. 24.43 
67. 2 5. 10 
67.25. II 
67. 24. 8 
67· 22. 5 
67. 20. 58 
67. 2 1. 47 
67. 22. 14 

67. 22. 3 
67. 20. 56 
67. 22 .42 
67. 23. 52 
67. 24. I 

67. 23. 10 
67. 2 3. 18 
67. 2 5.4 1 

67. 2 5.36 
67. 22. 33 
67. 21. 32 
67. 21.47 

67. 22.43 
67. 24· 3 
67· 25. 14 
67. 22.47 
67. 22 • 1 5 
67. 22 • 24 
67. 22. 52 
67.21. 6 
67. 2 1.43 
67. 2 4.40 

67. 2 4.5 2 

67. 20. 9 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
M 
N 
N 
.M 
N 
M 
N 
N 
N 
N 
N 

M 
M 
N 
N 
N 
N 
M 
N 
N 
M 
N 
M 

Greenwich 
Civil Time, 

1891. 

May 
d b 

4· 15 
5· 14 
i·12 
9. 12 

12. 14 
17. 16 
19· 15 
20. 14 
22. 15 
25· 15 
26. 14 
27· 15 

June 2.14 
3· 15 
5· 15 

I I. I2 

12. 12 
12. 13 
12. 15 
18. 13 
18. 15 
19· 15 
20.. 13 
22. 14 
25· 14 
27. 13 
29. 12 
29· 14 

July 2. 15 
3. 15 
7. 16 
8. 16 

10. 15 
13. 15 
14. 15 
15. 12 
16.12 
18. 12 
'1.2. 15 
23. 15 
'1.5. 12 
'1.9. 15 
30 • 15· 

Aug. I. 13 
5. 15 
7· 15 
8. 13 

10. 15 
12.15 
19. 15 
20. 14 
'1.4· 15 
'1. 5. 15 
'1.6. IS 
'1.7. IS 

Needle. 

02 
B2 
BI 
o I 

DI 
D2 
D2 
DI 
o I 

BI 
B2 
02 

BI 
B2 
02 
DI 
DI 
D2 
o I 

o 1 

D2 
DI 
DI 
o I 

02 
B2 
BI 
B2 

o I 

DI 
D2 
02 
B I 

B2 
02 
D2 
BI 
B2 
B 1 

02 
D2 
DI 
o I 

02 
B2 
BI 
o I 
D2 
DI 
DI 
D2 
o I 

BI 
B2 
02 

Magnetic Dip. 

o I /I 

67. 21.24 
67· 19· 4 
67. 20. 2 3 
67. 2 1. 58 
67. 2 3.30 

67. 2 5.3 8 
67. 2 5. 3 I 
67. 2 5. 28 
67. 22 • 7 
67. 20. 34 
67. 2 1. 19 
67. 2 1.54 

67. 20. 2 5 
67. 20. 3 
67. 20.56 
67.21. 26 
67. 23. 2 7 
67. 24. 12 
67.2 I. 12 

67· 19· 33 
67.22. 2 
67.20. 10 
67.21. 2 I 
67· 19. 13 
67. 19· 53 
67. 16. 7 
67 .. 20. 28 
67· 17.46 

67. 18. So 
67. 22 . 20 
67. 22. 26 
67. 19· 35 
67. 19. 22 

67· 17· 3 
67· 19. 40 

67. 22. 21 
67. 18. 17 
67. 18. 7 
67. 18.41 

67.20. 6 
67. 2 3. 20 
67. 2'1.. 16 
67. 19. 26 

67· 17. 5 I 
67. 16.43 
67. 19. 6 
67. 19.40 

67. '1.'1.. I 

67· 19. 58 
67. 21. I I 

67· 21. 54 
67. 20. 9 
67.20. 10 
67. 16. 39 
67. 18. 4 

N 
N 
N 
N 
N 
.M 
11 
.M 
.M 
.M 
11 
M 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
M 
M 
M 
11 
M 
M 

N 
N 
N 
N 
N 
N 
M 
M 
M 
M 
M 
M 

Greenwich 
Civil Time. 

1891 . 

d b 

Sept. 3. 13 
3· 15 
7. 15 
9· 14 

12. 13 
14· 15 
17. 13 
18. 13 
22. 13 
23· 14 
28. 13 
28. 15 

Oct. I. 15 
3. 13 
7. IS 
9. 1 5 

12. 15 
13. 15 
17. 13 
19· 15 
'1.3. 15 
24. 13 
27. 14 
30 • 15 

Nov. 3.16 
5· 14 
6. 15 
9. 13 

I I. IS 
12.15 
17· 14 
'9· 15 
'1.3. 14 
2S. 14 
'1.7. 13 
'1.8.12 

Dec. Z.IS 
3. IS 
8. IS 
9· IS 

11.14 
14. 14 
17· 14. 
'1.1. 14 
'1.'1.. 1'1. 
'1.3. 12 
'1.8. 13 
'1.9. 12 

Needle. 

BI 
B2 
0'1. 
DI 
D2 
o I 

o I 

D2 
DI 
02 
B2 
BI 

o I 

DI 
D2' 
02 
BI 
B2 
B2 
BI 
02 
D2 
DI 
o I 

02 
Bz 
BI 
o I 

D2 
DI 
DI 
D2 
o I 

BI 
Bz 
0'1. 

BI 
Bz 
02 
DI 
D2 
o I 

o I 
D2 
DI 
02 
B2 
BI 

The needles B I and B 2 are 9 inches in len2'th; C I and C 2, 6 inches; and D 1 and D 2, 3 inches. 
The initials Nand M are those of Mr. Nash and Mr. McClellan. 

Magnetic Dip. 

o I !J. 
67. 20. So 
67. 18.'1.2 
67. 19. 6 
67. 22.41 

67. 2 3. 2 3 
67. 20.36 
67. 20. 3 
67. 22. 26 
67. 22 • 18 
67. 22. 16 
67. 20.44 
67· 2 I. 53 

67. 20. 23 
67.21. 18 
67. 23. 23 
67. 19. 50 
67.21. I 

67. 18. 27 
67· 17· 48 
67. 19. IS 
67. 20.3 2 

67. 2 4.35 
67. 2 3. 14 
67. 2 I. 8 

67· 19· 59 
67. 18. 0 

67. 19· 23 
67. 20. 2 3 
67. 2 3. 13 
67. 2 1.30 

67. 24.47 
67.'1.2.46 
67. 21 . 2 5 
67· 19· 55 
67· 20.. 9 
67.21. '1.1 

67· 19·43 
67. 17· 39 
67· 19. 19 
67.21. 8 
67· 19· S2 
67. 19. 26 
67· 19. 5'1. 
67. 2 3. 2 4-
67.24. 6 
67. 2 1. 25 
67. 18.3 1 
67. 18. IZ 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

. 

N 
N 
N 
N 
M 
M 
N 
N 
N 
N 
N 
N 

N 
M 

1 M ' 
1M 
1M 

M 
N 
N 
N 
N 
N 
N 

M 
N 
N 
N 
N 
N 
N 
N 
M 
M 
N 
N 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xv) 

TABLE XVIII.-MoNTHLY and YEARLY MEANS of MAGNETIC DIP in the YEAR 1891. 

': Monthly Means of Magnetic Dip. 

Month, ~ BI, 

I 
Number 

II 
Bz, 

I 
Number 

II 
01, I 

Number 
of of of 1891. crinch Needle. Observations. crinch Needle. Observations. 6-inch Needle. Observation!!!. 

0 I , 0 I • 0 I /I 

January ..................... 67. 21 • 2, 2, 67. 19· 57 2, 67. 23. 8 2, 
February ..................... 67·2,1. 7 2, 67.2,0.41 2, 67. 22 .• p 2, 
March ......................... 67· 21. 55 2, 67. 21. 14 2, 67· 23. 14 2, 
April ........................... 67. 21 •• p 2, 67.2,2,.3 8 2, 67. 21.26 2 
May ........................... 67·2,0.2,8 2, 67. 2,0. 12. 2, 67. 22. 2, 2 
June ........................... 67.2,0.2,6 2, 67. 17· 59 3 67· 19· 59 3 
July ........................... 67· 18.47 3 67. 17. 35 2, 67. 19. 8 2, 
August ........................ 67. 19. 38 2, 67. 16.41 2, 67. 19. 54 2, 
September .................. 67. 2.J. 2,4 2 67. 19· 33 2, 67. 20.2,0 2, 
October ........................ 67. 20. 8 2, 67. 18. S 2, 67. 20.45 2, 
November .................. 67· 19· 39 2, 67. 19. 5 2 67. 20.54 2, 
December· ..................... 67. 18. 57 2 67. 18. 5 2 67. 19· 39 2, 

Sum Sum Sum 
Means ............. " 67.2,0.22, 25 67. 19. 16 2,5 67·2,1. 3 2,5 

Month, 

II 
OZ, I 

Number 

II 

DI, I 
Number 

II 

D:r., Number 
of of of 

1891• 6-inch Needle. Observations. l-inch Needle. Observations. 3-inch Needle. Observations . 

0 I • 0 I • 0 I /I 

January ..................... 67. 22,. 56 2, 67. 2,4. 24 2 67. 25. 19 2 

February ..................... 67. 22. I I 2 67. 25. 1 I 2 67. 24. 25 2 
March ........................ 67. 22.37 2 67. 24.44 2 67· 24. 51 2 

April ........................ · ... 67. 22 . 15 2 67. 24. 27 2 67. 24.57 2 
May ........................... 67. 21.39 2 67. 24· 29 2 67. 25.35 2, 
June ........................... 67. 20. 25 2. 67. 21. 36 4 67· 23. 7 2 
July ........................... 67. 19.4-7 3 67.22. 18 2 67. 22.4-2 3 
August ........................ 67. 17. 58 2 67. 20. 34 2 67. 21. 58 2 
September .................. 67. 20.4-1 2 67. 22. 29 2 67. 22 .55 2, 
October ........................ 67.2,0. II 2 67. 22. 16 2 67. 23.59 ~ 

November .................. 67. 20.4-0 2 67. 23. 8 2 67. 22.59 2 
December ..................... 67. 20. 22 2 67. 22. 37 2 67. 21. 38 2 

Sum Sum Sum 
Means ............... 67. 20.56 25 67. 23. 4- 26 67· 2,3.4-0 25 

The monthly mea.ns have been formed without reference to the hour a.t which the observation on each da.y was made. 
In combining the monthly results, to form. a.nnual means, weights have been given proportional to the number of observations. 

COLLECTED YEARLY MEANS of MAGNETIC DIP for each of the NEEDLES, and GENERAL MEAN for the Year 1891. 

Lengths of the 
several 

Sets of Needles. 

9-inch Needles ............ { 

6-inchNeedles ............ { 

3-inch Needles ............ { 

Needles. 

B I 
B2 

C 1 

C 2 

DI 
D2 

Number of 
ObRervationa 

with each 
Needle. 

25 
25 

25 
25 

26 
25 

Mean Yearly Dip 
from 

Observations with 
each Needle. 

0 , • 
67. 20. 22 
67. 19. 16 

67. 21 . 3 
67. 20.56 

67. 23. ... 
67. 23.+0 

Mean Yearly Dip 
from each 

Mea.n Yea.rly Dip 
from aJl the 

Set of Needle .. Sets of Needles. 

0 I • 0 I • 
67. 19.4-9 ) 

I 
67. ZI • 24-67. ZI. 0 

J 67. Z3. 2% 



(xvi) OBSERVA.TIONS FOR ABSOLUTE MEASURE OF HORIZONTAL FORCE, 
'J 

TABLE XIX,-DETERMINATIONS OF THE ABSOLUTE VALUE OF HORIZONTAL MAGNETIC FORCE IN THE YEAR 1891. 

Abstract of the Observations of Deflexion of a Magnet for Absolute Measure of Horizontal Force made with the Gibson Instrument, 

Greenwich Distances of Mean of the Number 
Civil Time, Centres Temperature Observed Times of Vibration of Temperature Observer. 

1891. of Magnets. Fahrenheit. Deflexion. of Deflecting Magnet. Vibrations. Fahrenheit. 

d h ft. 0 0 I /I II 0 

January IS, 15 1'0 10, 14, 52 5705 100 40'9 N 1'3 41'S 4, 39, 22 5"706 100 41"1 

February 13, 14 1'0 10, 15, 5 5'7 15 100 47"4 N 1'3 49'3 4,39,21 57 12 100 49'4 

March 16, 15 1"0 
48'2 

10, 15, 14 5'713 100 47"3 N 
1'3 4, 39, I I 5'7 12 100 47"5 

: April 15, 15 1'0 10,14,46 5707 100 46'8 N 
1'3 4To 4, 38, 57 5'7 12 100 47"2 

May 23, 16 1'0 10, 13, 9 5'7 13 100 52'6 E 
1'3 52'5 4,3 8, 5 57 10 100 54'4 

June 15, 14 1'0 62'4 
10, 12,45 5'728 100 62'4 N 

1'3 4,3 8, 5 5720 100 62'8 

July 15, 15 1'0 64'8 
10, II, I I 5725 100 65'1 N 

1'3 4, 37, 33 5'724 100 66'3 

August 17, 16 1"0 64'0 
10, I I. 22 5723 100 64'4 N 

1'3 4, 37, 34 5'724 100 65'2 

September 15, 16 1'0 
63'4 

10, I I. 22 5729 100 63"1 
N 

1"3 4,37,36 5724 100 6..t:2 

October 16, 15 1'0 10, I I. 52 5'725 100 55'1 N 
1'3 54:9 4-,37,42 5727 100 55'8 

November 16, 15 1"0 10, I I. 52 5724 100 51"3 N 
1'3 52'9 4-,37,43 5'720 100 52' J 

December 15, 15 1"0 
52'8 

10, 12, 0 57 18 100 51'1 N 
1'3 4-, 37, 39 5728 100 52'1 

The deflecting magnet is placed on the east side of the suspended ma.gnet, with its marked pole alternately east and west, and on the west side with its 
marked pole also alternately east and west: the defle:rion given in the table above is the mean of the four defiexions observed in these positions of 
the magnets. ' , 

The initials E a.nd N are those of Mr. Ellis and Mr, Nash, 
In the subsequent calculations every observation is reduced to the temperature 350 Fahrenheit. 

Computation of the Values of Horizontal' Force in Absolute Measure, 

In EngliEth Measure. In Metric Measure. 
Greenwich 

Apparent Apparent Apparent Mea.n Adopted Value of Horizontal 
Civil Time, Time of Value Value of Force. 

Value Value Value Value Log!?! Vibration of LogmX. Horizontal 
189I. X. Deflecting ofm. Force As I Reducedto 

of AI' of A,. of P. of P. Magnet. X. observed. Mean of 
Month. 

d h 1-0'°0575 
8 

Jan, 15, 15 0'08904- 0'08925 8'95 12 5 5'7055 0'14644 0'3539 3'9590 1'82 55 1'82 55 
Feb, 13, 14 0'08918 0'0893 6 -0'00479 8'95 189 5'7 135 0'1457 1 0'3538 3'95 28 1'8226 1"8241 
Mar, 16, 15 0'08919 0'08929 -0'00271 8'95 173 5'7 12 5 0'14576 0'353 8 3'953 8 1"82 31 1"8244 
Apr, 15, 15 0'08910 0'08920 -0'002 59 8'95 130 57095 0'1461 7 0'3538 3"9576 1"8248 1'8247 
May 23,16 0'08896 0'08900 -0'001 30 8'95047 5'7 I I 5 0'14632 0'3535 3'9621 1'8268 1"8252 
June 15, 14 0'08905 0'08916 -0'00293 -0'00338 8 951°7 5'724° 0'14579 0'3535 3'9569 1'824-5 1"8267 
July 15, 15 0'08886 0'08902 ~o'o044° 8'95q28 57245 0'14593 0'3533 3'961 I 1'8264 1'82 54 
Aug, 17, 16 0'08888 0'08902 -0'003 84 8'95030 5'7235 0'14599 0'3533 3"961 4 1'8265 1'8264 
Sept, 15, 16 0'08887 0'08902 -0'00406 8'95028 57265 0'14543 0'353 I 3'9589 1'82 54 1'8249 
Oct, 16, 15 0'0888 I 0'08892 -0'00305 8'94989 57260 0'14497 0'35 27 3'95 86 1'82 52 1'8242 
Nov, 16, 15 0'08878 0'08889 -0'003 16 8'94976 57220 0'1454-5 0'35 29 3'961 3 1'8265 1'8248 
Dec, 15, 15 0'08880 0'08887 -0'00203 J 8'94974 57230 0'14533 0'35 28 3'9609 1'8263 1'82 55 

Means .. , ... .. , 
I 

.. , .. , .. , .. , .. , .. , 3'95 87 1'82 53 1°8251 

The value of X 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 value in Metric Measure must be divided by, 10, 



MADE At THE ROYAL OBSERVATORY, GREENWIOH, IN THE YEAR 1891, (xvii) 

TABLE XIX,-conrnued-DE~ERMINATIONS OF THE ABSOLUTE VALUE OF HORIZONTAL MAGNETIO FORCE IN THE YEAR 1891" 

Abst;,wt of the Observations of Deflexion of a Magnet for Absolute Measure of Horizontal Force made with the Elliott Instrument, 

Greenwich 
CiTil Time. 

1891. 

June 

Distances of 
Centres 

of Magnets. 

Temperature 
Centigrade. 

Observed 
Defiexion. 

~lean of the 
Times of Vibration 

of Deflecting Magnet. 

Number 
of 

Vibrations. 

Temperature 
Centigrade. 

ems. 0 0 I II S I 0 

30 17'2 20, 22, 42 4'200 100 16,6 
40 8,26, 4 4'200 100 ITI 

Observer. 

N 
r---.--------- ---------.--------- ------------------------

.July 16, 15 30 20'4 20, 13,22 4' 207 100 20'3 N 
40 8,22, 7 4'21 I 100 21'1 

'--._-------------------------- -------------------.-----
August IS, 14 30 19'2 20,19,45 4' 209 100 18'4 N 

40 8,23,45 4'211 100 19'2 
---------------------------.---- ---_._-------------------

September 16, 15 30 16'5 20,19,12 4' 209 100 15'9 N 
40 8,24, 5 4'212 100 16'1 

1--·-------_·_---------------------------------------.-----
October 20, 15 

13'8 
20,20,18 
8,24,27 

4'2 I I 

4'2 I I 

100 
100 

12'7 
13'3 

N 
-----------_._--------\------_._------ -----------------_.-------

30 12'9 20.16, 8 4'214 100 12'6 
40 8,23,20 4'212 100 12'4 

November 20, 15 N 
r---.----------------------- -------------~------------

November 24, 14 30 8'9 20, 20,47 4'208 100 7'8 N 
40 8,25.13 4'208 100 8'6 

r---'- .------------- ---.. -----------------~--------

December 16, 15 30 10'6 20,17, 2 4'210 100 I 10'1 N 
40 8,23, 5 4'216 100 10'6 

The deflecting magnet is placed on the east side of the suspended magnet, with its marked pole alternately east and west, and on the west side with its 
marked pole also alternately east and west: the deflexion given in the table above is the mean of the four deflexions observed in these positions of 
the magnets, 

The initial N is that of Mr. Nash. 
In the subsequent calculations every observation is reduced to the temperature 0 0 Centigrade, 

Computation of the Values of Horizontal Force in Absolute Measure, 

In C.G.C;;. Measure. In Metric Measure. 
Greenwich 

Civil Timo, Apparent Apparent Apparent Mean Adopted Value of Horizontal 
Value of Force. 

LOg. y Timeo! Value Horizontal 
I89I. Value Value Value Value Vibration of Log, m X. Force As I Reduced Deflecting of m. X. . to Mean of A1 • of A~. of P. of p, Magnet. Ob;;erved. of Month. 

d h s 
June 4, 14 4739'8 473 2'4 + 3'22 

1 
3'67354 4'2000 2'19822 862'7 0' 18295 1'8295 1'8298 

July 16, 15 47 13' I 4703'9 + 4'03 3'67 100 4' 2090 2'197 26 859'3 0' 18329 1"832 9 1'83 15 
Aug, 15, 14 4733'9 47 16'1 + 7'77 l 3'67252 4'2100 2'19661 860'1 0' 18283 1'828 3 1'8273 
Sept, 16, 15 4725'1 4712'3 + 5'59 + 4'98 3'67194 4'2105 2'195 85 85 8'8 0' 18279 1'8279 I '828 I 
Oct, 20, IS 4722'3 4708 '9 + 5'83 

J 

3'67 166 4'2 110 2'195 10 857'8 0' 18269 1'8269 1'8279 
Nov. 20, 15 4704-'7 4696'3 + 3'65 3'67027 4-'2 I 30 2'19460 855'9 0'18288 1'8288 1'8299 
Nov. 24, 14 4712'3 4704'1 + 3'55 I 3'67098 4'2080 2'19470 85 6'7 0' 18275 1'82 75 1'8282 
Dec. 16, 15 4702 '4 4688'3 + 6'16 3'66979 4'2 I 30 2'19414 855'0 0' 18289 1'8289 1'82 79 J 

0",8.88 I Means .. , .. , ... ... .., .. , ... 
I 

.. , ." J '8288 1'8288 
I 

Comparison of the Results for Absolute Horizontal Force in Metric Measure (reduced to l\Iean of Month) as determined from 
the Gibson and Elliott Instruments respectively, 

Day, 

I 
Giblon Instrument. 

I 
Elliott Instrumljnt. 

II 
Day. 

I 
Gibson Instrument. 

I 
Elliott Instrument. 

1891. June 4- oo. 1'8298 189 1, Oct. 20 .., 1 '8279 
15 1'8267 ... Nov, 16 1'824i . .. 

July 15 1'82 54 oo, 20 .. 1'8299 } 
16 oo, 1'8315 24 , .. 1'8282 

Aug,IS oo, 1"8273 Dec, 15 1 8255 .. , 
17 1'8264- ... 16 .., 1'82 79 

Sept, 15 1'824-9 .. , 
16 1'8281 ... ---------.. , 

Oct, 16 1'824-2 .. , Mean ... 1'8254 1'8,,88 

The excess of value as determined by the Elliott Instrument is therefore 0'0034. 

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1891. o 



(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 ordina',es. 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 4, 6, 27, 30 , 3 I, 

February 4, 8, 18, 2 I, 22, March 8, II, 19, 20, 29, April 5, 15, 19, 25, 30, May I, 8, 2 I, 25, 3 I, June I, 9, 17, 22, 30, July 2, 8, 
12,26,3 1, August 5,10,18,22,27, September 5, 6,18,19,25, October 6,15,16,17,22, November 2,8,12,19,30, December 3, 
6, 18, 26, 29. 

The results for Declination are given in minutes of arc: those for Horizontal Force and Vertical Force are given both in terms 
of the whole Horizontal or Vertical Force and in terms of the Millimetre-Milligramme-Second (Metric) Unit. The letter f 
indicates values in terms of the whole Horizontal 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 Oentimetre-Gramme-Second (O,G,S,) Unit, The values of the whole Horizontal and Vertical Forces 
expressed in terms of the Metric Unit are 1"8251 and 4'3756 respectively for the year, 

TABLE XX,-MONTHLY MEAN DIURNAL INEQUALITY OF MAGNETIC DECLINATION WEST, 

(The results are in each case diminished by the smallest hourly value,) 

Hour II I I Greenwich Civil January. February. 
Time. 

, I 

Midnight 0'4 0'3 

Ih 07 0'1 

3 

4 
S 
6 

7 
8 

9 
10 

II 

Noon 

13h 

14 

15 
16 

17 

18 

19 

20 

2I 

22 

1'1 

1'4 

1'5 

1'3 

0'8 

0'5 

0'2 

0'0 

1'2 

2'4 

3'6 

4'0 

3'2 

2'2 

1'8 

1'6 

1'5 

1'2 

1'0 

0'6 

0'1 

0'2 

O'~ 

0'1 

0'4 

0'5 

0'5 

0'0 

0'2 

0'1 

0'3 

1'2 

27 

3'9 

4'3 

3'9 

2'9 
1'9 . 

1'6 

1'6 

1'4 

1'2 

0'9 

0'7 

0'5 

0'9 

Mamb. I 

( 

2 'I 

2'2 

2'1 

1'0 

0'0 

9'1 

8'3 

6'9 

4'4 
3'3 
3'1 

2'8 

2'9 
2'8 

2'3 

2'2 

2'5 

Apm. I 

3'2 

3'0 

3'1 

2'1 

2'3 

2'3 

J'7 

0'5 
0'0 

1'1 

Ma.y. 

2'0 

1'1 

0'0 

2'2 

5'2 

8'2 

10'6 

11'4 

10'6 

8'7 

6'6 

5'2 

4'5 

4'2 

3'5 

3'9 

4'3 

4'2 

3'5 

( 

4'4-3 

June. 

( 

4'0 

3'8 

3'8 

3'9 

3'3 
2'3 

1'1 

0'0 

0'0 

1'3 

3'2 

5'9 
9'1 

10'3 

10'2 

5'3 

5'0 

5'1 

5'1 
5'2 

5'2 

47 

July. 

, 
4'1 

4'3 

4'1 

3'6 

2'9 

1'5 

0'6 

0'3 

0'0 

0'2 

2'3 

5'3 

8'3 

10'2 

10'9 

10'0 

8'1 

6'2 

4'9 

4'1 

4'3 

4'1 

4'2 

4'3 

4'1 

, 
4'53 

I Augo". 

2'5 

2'4 

2'2 

1'9 

1'3 

o'S 
0'0 

0'1 

1'2 

3'8 

6'8 

9'6 

9'8 

9'2 

7'6 

5'6 

4'0 

3'0 

3'4 

37 

3'6 

2'9 

2'9 

3'0 

2'1 

1'0 

0'3 

0'0 

1'3 

4'4 
8'0 

9'9 
10'1 

8'8 

67 

4'9 

4'2 

3'2 

3'2 

3'4 

3'3 
3'2 

3'2 

27 

October. 

( 

2'5 

2'6 

2'6 

3'1 

2'6 

2'5 

2'3 

17 

0'3 

0'0 

1'6 

4'6 

7'6 

9'0 

8'5 

6'9 

5'2 

4'5 

3'8 

3'2 

2'8 

2'5 
2'6 

2'4 

2'3 

, I 

1'4 0'4 

1'6 1'1 

2'0 

I'S 
1'2 

0'8 

0'0 

1'2 

1'0 

1'1 

0'9 

0'5 

1'4 

2'8 

3'2 

3'9 

3'8 

3'2 

2'9 
1"8 

1'6 

1'1 

0'8 

0'3 

0'2 

0'1 

0'0 

I 

1'59 

For the 
Year. 

1'95 

1'75 

J'39 

0'85 

0'34 

0'00 

0'54 

2'4 1 

4'93 

1'0 9 
7'88 

1'37 
6'09 

4'S8 

3'58 

2'99 
2'65 

2'59 

2'43 

2'26 

2'18 

2'04 

3'00 ~ r ()h-Z 3h {'35 {'30 3'44 3'56 
~~ 11------1--------1-------11------1--------1--------1------1-------1--------1-------I------j--------Ir-------
~ I ' I ( I 

~ lIh_Z4h 1'35 1'3 2 3'45 3'56 3'86 
I 

3'55 
I 

4'53 
I 

4'47 3'00 3'79 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891, (xb:) 

TABLE XX I.-MONTHLY MEAN DIURNAL INEQUALITY OF HORIZONTAL MAGNETIO FORCE, 

(The results are corrected for temperature and in each case dimin'ished by the smallest hourly value,) 

1891. 

Hour January. February. March. 

I~~ 
June. July, August. September. October. November. December. For the Yenor . 

Green-
wich 

! I ! I I I I 
I 

I I I f I ! Civil ! ! f 
Time. 'In m m m m j I m ! m f m ! m m f m 

Midn. 63 115 88 161 143 261 152 277 156 28 5 192 350 181 330 191 349 J9 1 349 168 307 120 21 9 9 16 131 '0 239'2 

Ih 65 119 106 193 143 261 156 28 5 164 299 174 318 191 349 186 339 189 345 170 310 122 223 14 26 133'2 243'2 

2 70 128 63 115 126 230 14-3 261 154 281 163 297 170 310 184 336 186 339 166 303 128 234 13 24 12 3'7 225'8 

3 71 130 64 117 116 212 12 5 228 148 270 157 287 156 28 5 168' 307 160 292 167 305 12 3 224 25 46 116'5 212'8 

4 84 153 72 13 1 115 210 Il3 206 121 221 163 297 160 292 18 3 334 162 296 169 308 137 25 0 23 42 118'4 2 I 5'9 

5 91 166 81 148 120 21 9 112 204 99 181 149 27 2 156 28 5 157 287 159 290 167 305 132 241 37 68 114'9 209'8 

6 93 170 89 162 114 208 J08 197 89 162 119 21 7 119 21 7 145 265 13 1 239 181 330 14.6 266 59 108 109'3 199'4 

7 89 162 91 166 104 190 100 183 52 95 78 142 87 159 84 153 97 177 169 308 136 248 63 115 89'0 162'4-

8 77 I,P 75 137 58 106 60 110 20 37 48 88 46 84 48 88 49 89 J35 246 101 184 63 lIS 58'2 106'3 

9 45 82 39 71 27 49 4 7 0 0 0 0 10 18 + 7 3 5 69 126 47 86 37 68 16'9 30'9 

10 21 38 13 ; 24 0 0 0 0 16 29 6 II 0 0 0 0 0 0 16 29 0 0 10 18 0'0 0'0 

I I 0 0 0 0 20 37 21 38 47 86 20 37 19 35 22 40 34 62 0 0 14 26 2 4 9'8 18'0 

Noon 12 22 9 16 45 82 41 75 81 148 64 117 43 78 92 168 122 223 23 42 30 55 0 0 40'0 73'1 

13h 42 77 25 46 ,87 159 89 162 13 1 239 110 201 105 192 144 263 165 301 79 144 50 91 
71 

13 79'4 144'9 

14 67 122 60 110 Il7 214 113 206 167 305 182 33 2 145 265 203 370 203 370 127 23 2 72 13 1 27 49 116'8 21 3'1 

15 84 153 79 144 144 263 155 283 200 ,365 216 394 197 360 223 407 193 352 139 254 I I I 203 34 62 141'1 257'6 

16 87 159 78 142 114 208 165 301 230 420 23 2 423 238 434 227 414 190 347 160 292 124 226 32 58 149'6 272'9 

17 101 184 70 128 116 212 167 305 249 454- 274 500 248 453 23 1 422 196 35 8 174 318 128 234 45 82 159'8 29 1'8 

18 87 159 65 119 115 210 183 334 264 482 280 511 254- 464 247 45 1 208 380 194 354 128 234 55 100 166'5 304'1 

19 83 15 1 76 139 134 245 181 330 256 467 278 507 244 445 267 487 244 445 199 363 15 2 277 60 I 110 174'4 3 I 8'1 

20 77 141 89 162 137 250 177 323 23 1 422 264 482 230 420 244 445 237 433 21 7 396 162 296 46 84 169'1 308'8 

21 69 126 91 166 15 1 276 173 316 223 407 244 445 218 398 244 445 233 425 207 378 139 254 41 75 162'6 296'8 

22 66 120 88 161 154- 281 168 307 218 398 224 409 204 372 220 4-02 227 414 195 356 13 1 239 38 69 154'3 28 1'6 

23 61 III 67 122 155 28 3 176 321 200 365 230 420 195 356 222 405 227 414 200 365 143 261 33 60 152'3 277'9 

24- 71 130 79 144- 150 274 17 1 312 186 339 21 7 396 212 387 205 374- 227 414 194 354 162 296 21 38 15 1'1 275'8 

-- ---- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ,-- -- -- ------ -- ---
Means 
ob_:qb 66'9 122'0 65'7 120'0 106'5 194'4- 120'1 21 9'1 146'5 267'4 161'1 294'0 150'7 275'0 164'0 299'3 158'6 289'4 145'5 265'5 107'3 195'9 32'2 58'8 112'0 2°4'3 

~.- •• , 67"z uZ'7 ~'4 "9'3 ~67 195'0 "0'9 zzo'6 147'8 z697 16z'z z96'o 15z'o Z77'4 164'6 300'4160'1 Z9Z'1 146'5 z67"4 \09'1 199'\ 32'71597 I u'8 z05'9 

C2 



(XX) DIURNAL INEQUALITIES OF MAGNETIC ELEMENTS, ON FIVE SELECTED DAYS IN EACH MONTH, 1891, 

TABLE XXII,-MONTHLY MEAN DIURNAL INEQUALITY OF VERTICAL MAGNETIC FORCE, 

(The results are corrected for temperatur~ and in each case diminished by the smallest hourly value,) 

1891. 

Hour F:bl~·1 
"- December.)For the Year. 

Greeu-
January, March, April. May. June. July. August. September. October. November. 

wich 
Civil 

f I m f m f I f J 
f 

J 
f I f I f I m I I f I m f I rill f I Time. m m m m m 'In 'In 

Midn, 2 9 13 57 31 136 41 179 39 17 1 42 184 43 188 17 74 20 88 19 83 16 70 9 39. 17'2 75'5 

Ih 2 9 3 13 27 . 118 39 171 35 153 38 166 43 188 I7 74 18 79 19 83 14 61 6 26 14'7 64'1 

2 0 0 0 0 25 109 33 144 30 13 1 40 175 40 175 19 83 20 88 21 92 14 61 7 31 13'6 59'8 

3 4 18 4 18 25 109 32 140 32 140 40 175 40 175 19 83 20 88 18 79 15 66 9 39 14'4 63'2 

4 7 31 6 26 26 114 36 15 8 38 166 44 193 46 201 21 92 22 96 20 88 17 74 13 57 17'6 77'0 

5 I I 48 6 26 30 13 1 38 166 42 184 44 193 48 210 24 105 24 -105 22 96 17 74 17 74 19'8 86'7 

6 9 39 2 9 28 12 3 42 184 38 166 40 175 52 228 26 114 26 114 20 88 19 83 15 66 19'3 84'7 

7 I I 48 6 26 34 149 48 210 44 193 38 166 56 245 34 149 34 149 26 114 23 101 21 92 24'1 105'8 

8 13 57 8 35 34 149 48 210 42 184 28 12 3 56 245 32 140 26
1 

114 28 12 3 25 109 18 79 22'7 99'7 

9 17 74 8 35 22 96 36 158 22 96 14 61 42 
I 

184 24 105 18 79 24 105 23 101 14 61 14'9 65'2 

10 17 74 6 26 16 70 18 79 10 44 12 53 32 140 12 53 10 44 10 44 22 96 12 53 7'7 33'7 

I I 24 105 15 66 2 9 0 0 

:1 
0 0 0 8 35 2 9 6 26 0 0 17 74- I I 48 0'0 0'0 

Noon 26 114 15 66 0 0 0 0 0 0 0 0 0 0 0 0 0 4 18 21 92 20 88 0'1 0'5 

13h 23 101 19 83 10 4-4- 10 44 16 -]0 6 26 12 53 5 22 6 26 10 4-4 21 92 18 79 5'9 26'0 

14 21 92 20 88 20 88 30 13 1 32 140 18 79 28 12 3 25 109 16 70 18 79 27 I 118 21 92 15'9 69'8 

15 22 96 22 96 42 184 46 201 48 210 34 149 32 140 37 162 28 12 3 26 114 33 144 21 92 25'5 II 1'6 

16 16 70 18 79 50 21 9 52 228 64 280 44 193 48 210 37 162 32 140 34 149 27 118 21 92 29'8 130'7 

17 10 44- 14 61 46 201 58 254 72 315 58 254- 62 27 1 41 179 34 149 30 13 1 23 101 17 74- 3 1'-7 138'5 

18 10 44 9 39 40 175 58 254 74- 324 64 280 64- 280 47 206 32 140 28 123 25 109 18 79 32'0 140'1 

19 8 35 3 13 36 15 8 58 254 73 319 62 27 1 64 280 37 162 32 140 22 96 12 53 14 61 28'0 122'5 

20 12 53 5 22 33 144 52 228 67 293 56 24-5 60 263 33 144 30 13 1 24 105 10 44 10 44 25'6 112'0 

21 12 53 3 13 25 109 48 210 53 23 2 48 210 52 228 31 136 26 114 19 83 6 26 8 35 20'S 89'8 

22 10 44 5 22 19 83 48 210 49 214 46 201 50 21 9 29 127 24 105 15 66 2 9 6 26 18'1 79'S 

23 12 53 I 4 16 70 41 179 45 197 +6 201 47 206 27 118 22 96 15 66 4 18 0 0 15'9 69'7 

24 10 44 9 39 12 53 39 III 45 197 42 184 48 210 27 118 20 88 15 66 0 0 3 13 15'4 67'6 

--- -------- ---- -- ---- -- -- ---- -- -- -- -- -- -- --I-- --I----- -- --
Means 86'2 13'6 
oh- z 3h 12' 5 54'6 8'8 38'5 26'5 116'2 38'0 166'3 40'2 175'9 35'9 157'2 42'7 187'0 24'8 108'7 21'9 96'0 19'7 18'0 78'9 59'5 18'1 79'4 

------------ -- -- -.- -- -- -- - -- -~ -- -- -- ---- --

Ih-z4h 12'8 56'1 8'6 37'7 25'7 112'7 37'9 166'0 40'S 177'0 35'9 157'2 42'9 187'9 25'3 110'5 21'9 96 '0 19'5 85'S 17'4 76'0 13'3 58'4 18'0 79'1 
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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 IS91. 

The following notes give a brief description of all magnetic movements (superposed on the ordinary diurnal 
movement) exceeding 3' in Declination, 0'001 in Horizontal Force, or 0'0003 in Vertical Force, as taken from the 
photographic records of the respective Magnetometers. The movements in Horizontal 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" 
consecutive 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-). 

1891. 

January 5. J Sh to 6. Ih Small fluctuations in Dec. (± 2') : in H.F. (± '001). 

6. 22h to 26. 14h No register of Dec. or H.F. 
16. 16h to 19h Wave in V.F. (+ '001). 

17. 17h to IS. Ih Small fluctuations in V.F. 
IS. 19h to 19. Ih Small fluctuations in V.F. 
27. 22h to 23 h Wave in Dec. (- 4'). 

28. 20h to 29. 6h Fluctuations in Dec. (± 6') : in H.F. (± '002) : in V.F. (± '0003). 

February I. I Ih to 23h Fluctuations in Dec. (± 2') : in H.F. (± '001) : in V.F. small. 
5. ZZh to 6. 5h Fluctuations in Dec. (± 3') : in H.F. (± '0006): in V.F. small. 
6. 20h to 7. 3h Fluctuations in Dec. (± 3') : in H.F. and V.F. small. 
9. I Sh to 10. Sh Fluctuations in Dec. (± 6') : in H.F. (± '002) : in V.F. (± '0003)· 

10. 16h to I I. zh Fluctuations in Dec. (± 5'): in H.F. (± '001 S) : in V.F. (± '0002). 

I I. u h to IS. 12b. See Plates I. and II. 
15. 13h to 14~h Wave in Dec. (- 6'). I2h to I Sh Fluctuations in H.F. (± '001 S). I 3~h to 15h Wave 

in V.F. ( + '0003). 

16. 20h to 17. 2h Fluctuations in Dec. (± 4'): in iI.F. (± '0008). 

17. 17!h to 19!h Wave in Dec. (- 13'). 17!h to 19h Wave in H.F. (- '0013). 17. 23h to 18. 4h 
Fluctuations in Dec. (± 2') : in H.F. (± '001) : in V.F. (± '0001). 

J8. I8h to 19. 3h Fluctuations in Dec. (± 2'): in H.F. (± '001) :' in V.F. small. 
23. 3lt to 9h Fluctuations in Dec. (± 3'). 
24. 22h to 2 S. 2h Fluctuations in Dec. (± 4') : in H.F. (± '0008) : in V.F. small. 
26. 23h to 27. 6h Fluctuations in Dec. (± 3'). 26. ISh to 27. 6h Fluctuations in H.F. (± '001). 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xxiii) 

1891 • 

March 2. Ih to 3. Ih. See Plate II. 

April 

May 

3. 2h to Sh Fluctuations in De~. (:±: 3') : in II.F. and V.F. small. 7~h to 10h Rapid fluctuations in Dec. 
(± 5').: in R.F. (± '002) : in V.F. (± '0002). 3. IIh to 4. 7h Fluctuations in Dec. (± 8') : in 
R.F. (± '002) : in V.F. (± '0003). 

4. u h to 5. 2h Fluctuations in Dec. (± 4') : ,in R.F. (± '001) : in V.F. (± '0002). 

5· 17h to 6. 2h Fluctuations in Dec. (± 6'), with wave 5. ISth to 19ih (- 16'): fluctuations in 
R.F. (± '0015): in V.F. (± '0002). ' ' 

6. ISh to 7. 6h Fluctuations in Dec. (± 2') : in R.F. small. 
7. 19h to S. 3h Fluctuations in Dec. (± 2') : in R.F. (± '001). 
9. 21h to 10. 3h Fluctuations in Dec. (± 4'): in R.F. (± '002) : in V.F. small. 

12. 23h to 13. 4h Fluctuations in Dec. (± 8'): in R.F. (± '002): in V.F. (± '0,005). 

14. 2Zh to 15. 7h Fluctuations in Dec. (± 6'): in R.F. (± '0007), with wave 14. 22ih to 23h (+ '003): 
'fluctuations in V.F. (± '0002). 

15. 18ih to 22h Double crested wave in Dec. (- 15' and - S') : fluctuations in H.F. (± '0025): in 
V.F. small. 

16. 5h to 17. 4h Fluctuations in Dec. (± 6') : in H.F. (± '002) : in V.F. (± '0001). 
17. ISh to 18. 6h Fluctuations in Dec. (± 5'): in H.F. (± '0025) : in V.F. (± '0002). 

19. 19h to 24h Fluctuations in Dec. (± 3'): in H.F. (± '001) : in V.F. small. 
23. 9h to 14h Fluctuations in Dec. (± 3'): in H.F. (± '001). 23. lOh to 24. Ih Fluctuations in Dec. 

(± 3'): in R:F. (± '002) :in V.F. (± '0003). 

24. 4h to 25. Ih Fluctuations in Dec. (± 7') : in R.F. (± '0025) : in V.F. (± '0002). 

26. 22!hto 23~h Wave in R.F. (+ '0015). 
27. 19h to 28. Ih Fluctuations in Dec. (± 3') : in R.F. (± '0015) : in V.F. (± '0002). 
30. 17h to 3 I.7h Fluctuations in Dec. (± 8') : in R.F. (± '0015) : in V.F. (± '0003). 

3 I. u h to Apr. I. u h. See Plate II. 

I. 18h to 2. 9h Fluctuations in Dec. (± 6') : in R.F. (± '0015) : in V.F. (± '0003). 

2. 17h to 3. 3h Fluctuations in Dec. (± 5') : in H.F. (± '001): in V.F. (± '0002). 

6. 18th to 20th Wave in Dec. (- 4'). 
7. ISh to 8. 15h Fluctuations in Dec. (± 5')" with wave 7. 16~h to 19h (- 15'): fluctuations in 

R.F. (± '002): in V.F. (± '0003). 
8. ISh to 9. Oh. See Plate III. 
9. 12h to 10. Oh. See Plate III. 

10. 2h to '4h Wave.in Dec. (+ 8'). 17h to 21h Fluctuations in Dec. (± 5'): in H.F. (± '001) : in V.F. small' 
I I. 17h to IZ. 4h Fluctuations in Dec. (± 4'): in R.F. (± '0015) : in V.F. (± '0002). 

12. I2h to 13. I2h. See Plate III. 
13. 16h to 24h Fluctuations in Dec. (± 4'): in R.F. (± '001) : in V.F. (± '0001). 
14. 23h to 15. 4h Fluctuations in Dec. (± 3'): in R.F. (± '001): in V.F. small. 
16. 20h to 17. 7h Small fluctuations in Dec., R.F. and V.F. 
17. I2h to 18. 3h Frequent fluctuations in Dec. (± 5') : in H.F. (± '002). 17. I2h to 23h Long wave in 

V.F. (+ '0025), with superposed fluctuations (± '0004). 

,18. 7h to 21h Fluctuations in Dec. (± 3') : in R.F. (± '0015): in V.F. (± '0002). 

20. I2h to 21. 3h Fluctuations in Dec. (± 3'), with wave 20. 18th to 19th (- II'): fluctuations in R.F. 
(± '0015) : in V.F. (± '0002). 

21. 19h to 22. 5h Fluctuations in Dec. (± 4'): in H.F. (± '001). 
22. 21h to 23. 3h 'Fluctuations in Dec. (± 3'): in R.F. (± '001) : in V.F. (± '0001). 
24. I2h to 21h Fluctuations in H.F. (± '001). 
26. 20th to 22th Wave in Dec. (- 5'). 
29. 2h to 9h Fluctuations in Dec. (± 4'): in H.F. (± '0008). 

2,. 20h to 23h 'Fluctuations in Dec. (± 2'): in R.F. (± '0008). 

3. 20h to 23h Fluctuations in Dec. (± 3'). l4·h to 22h Small fluctuatil)?)A in R.F. 



{xxiv) MAGNETIC DISTURBANCES 

4. 14h to 5. 6h Fluetuations in Dec. (± 5') : in H.F. (± '0025) : in V.F. (± '0003). 
6. 13h to 23h Fluctuations in Dec. (± 3') : in H.F. (± '002): in V.F. small. 
7. 17h to S. 3h Fluctuations in Dec. (± 5') : in H.F. (± '001): in V.F. (± '0001). 
S. 16h to 9. 6h Fluctuations in Dec. (± 2') : in H.F. (± '001): in V.F. small. 

13. 6h to 17. 6h. See Plates IlL, IV. and V. 
17. 20h to IS. 3h Small fluctuations in Dec., with wave 17. 23h to IS. Ih (+ 10'). 17. 17h to 18. 511. 

Fluctuations in H.F. (± '001) : in V.F. (± '0002). 
19. 21h to 20. 5h Fluctuations in Dec. (± 3'). 19. I2h to 20. 5h Fluctuations in H.F. (+ '001 5): in 

V.!!'. small. 
21. 19h to 22. Ih Fluctuations in Dec. (± 3') : in H.F. and V.F. small. 
27. 16h to 29. 5h Fluctuations in Dec. (± S') : in H.F. (± '002) : in V.F. (± '0003). 
29. I9h to 30. 6h Fluctuations in Dec. (± 5'). 29.IIh to 30. 6h Fluctuations in H.F. (± '001 5): in 

V.F. small. 
30. 16h to 31. 2h Small fluctuations in Dec. and H.F. 

June 3. 23 h to 4. 9h Fluctuations in Dec. (± 4') : in H.F. (± '0008). 

July 

5. 20h to 6. 7h Fluctuations in Dec. (± 4') : in H.F. (± '001) : in V.F. small. 
14. Sh to ISh. See Plate V. 
IS. 19h to 19. 9h Fluctuations in Dec. (± 3'). IS. I2h to 19. 9h Fluctuations in H.F. (± '0008): 

in V.F. small. 
19. 14h to 20. 23h Fluctuations in Dec. (± 3') : in H.F. (± '0015) : in V.F. (+ '0002). 
21. I3h to 22. 2h Fluctuations in Dec. (± 3') : in H.F. (± '001): in V.F. small. 
23. 13h to q.h Wave in Dec. (+ 3') : in H.F. (+ '003): in V.F. (+ '0002). 
25. 21h to 22~h Wave in Dec. (- 6'). 
26. I6h to 27. 22h Fluctuations in Dec. (± 3') : in H.F. (± '0015) : in V.F. (± '0001). 

3. IShto4. 4h Fluctuations in Dec. C± 7'): in H.F. (± '002): small fluctuations in V.F. with 
wave 3. 22!h to 4. 4 h (- '001 3). 

6. 13h to 23h. Fluctuations in Dec. (± 4') : in H.F. (± '0025): in V.F. (± '0002). 
7. Z~h to 4h Wave in Dec. (+ 3'). 14h to ISh Fluctuations in H.F. (± '001), with wave 17th to 17th 

C - ·004) : small fluctuations in Dec. and V.F. 
14. I!h to 19h Fluctuations in Dec. (± 4') : in H.E. (± 'oooS) : in V.F. small. 
16. 17h to 17. 21h Fluctuations in Dec. (± 5'): in H.F. (± '002): in V.F. (± 'oooz), with wave 

17. I2h to 20h (+ '0015). 
Z4. I4h to z5. 7h Fluctuations in Dec. C± 6') : in H.F. (± 'ooz) : in V.F. (± '0003). 
z 5. IZh to 17h Fluctuations in H.F. (± '0015). 
2S. I!h to 3h Wave in H.F. (+ '0015). 
29. 13h to Zl h Fluctuations in a.F. (± '001). 

August I. 19h to z. Ih Fluctuations in H.F. (± '001) : in Dec. and V.F. small. 
z. 17h to 20h Fluctuations in Dec. (± 2') : in H.F. (± '0011. 2. 23~h to 3. Ih Wave in Dec. (+ 10'). 

3. Olh to Ih Wave in H.F. (+ 'ooz): 3. olh to olh DeCl~ase of V.F. (- ·oooS). 
3. 6h to 4. Ih Fluctuations in Dec. (± 3'): in H.lt'. (± 'ooz), with wave 3. 6~h to 10h (- '0045): small 

fluctuations in V.F. 
9. 14h to 10. Sh Fluctuations in Dec. (± 3') : in H.F. (+ '001) : in V.F. (± '0001). 

13. Oh to lih Wave in Dec. (+ 4'): in H.F. (+ '001) : in V.F. t '0001). 13. 21h to 14. 511. Fluctuations 
in Dec. (± 3') : in H.F. (± '001). 

14. 19h to 15. 2h Fluctuations in Dec. (± 4'), 14. 16h to 15. 2h Fluctu:?tions in H.F. (± ·001). 
16. 19h to 17. 6h Fluctuations in Dec. (± 4'): in H.F. (± '0015) : in V.F. (± ·oooz). 
19. ZOh to 20. Ih Fluctuations in Dec. (± 3'): 19. 21h to 23h Irregular wave in H.F. (+ ·003). 
21. Zl h to 24h Fluctuations in Dec. (± 4') : in H.F. (± '001). 23h to 23!h Decrease of V.F. (- '0004). 
28. 19h to 30. 6h. See Plates V. and VI. 
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August 30. 14h to 31. 4h Fluctuations in Dec. (± 3') : in H.F. (± 'ooa) : in V.F. small. 
31. ISh to 19th Wave in Dec. (- S'). ISth to ISfh Wave in H.F. (- ·oou). 31. z3h to Sept. J.3h 

Fluctuations in Dec. (± 3'). 31. Z3!h to Sept. I. 3h Wave in H.F. (+ '003). 31. 23ih to 2+h 
Decrease of V.F. (- '0003). 

September I. u h to Z. 6h Fluctuations in Dec. (±5'), with waves I. 17h to ISih( - 7'), and I. 21 th to 2Zth (-S'): 
fluctuations in H.F. (± 'ooz) : in V.F.(± ·oooz). 

Z. 17th to ISh Wave in Dec. (- 5'). 17h to 17jh Wave inR.F. (- '002). 21h to ZZh Wave in Dec. (- 4'). 
3. 2ih to 4h Wave in Dec. (+ 5'). 3. ISh to 4. 4h Fluctuations in Dec. (± 6'), with wave 4. Jh to zih 

(+15') : fluctuations in R.F. (± '0015) : in V.F. (± '0003). 
s. Z2h to 9. Sh Fluctuations in Dec. (± 5') : in R.F. (+ '001): in V.F. (:l: ·0003). 
9 .. Sh to IZ. Sh, See Plates VI. and VII. 

12. u h to ISh Small rapid fluctuations in H.F. (± '001). 
13. 19h to 14. 4h Fluctuations in Dec. (± 5') : in R.F. (± '001) : in V.F. (± '0002). 
14. 17!h to 19th Wave in Dec. (- 7') : zljh to zzjh Wave in Dec. (+ 5'). 
15. J6h to Z4h. Fluctuations in Dec. (± z') : in R.F. (+ '001). 
16. 19h to z4h Fluctuations in Dec. (± 3') : in R.F. (± '001). 
zo. ZZh to 21. 5h Fluctuations in Dec. (± 4') : in H.F. (± ·oooS). 
Zl. 17fh to ZOh. Wave in Dec. (- 5'). 17h to ZOh Fluctuations in H.F. (± ·oooS). 
Z2. ISh to ZOh Wave in Dec. (- 6'). 
24. 17h to z5. 3h Fluctuations in Dec. (± 3') : in R.F. (± '001): in V.F. small. 
26. u h to Z4h. Fluctuations in Dec. (± 6'): in R.F. (± '0015): in V.F. (+ ·oooz). 
27. ISh to zS. 5h Fluctuations in Dec. (± 5') : in H.F. (± '001) : in V.F. small. 
2S. I2h to z9. I2h. See Plate VII. 
29. u h to Oct. I. 6h Fluctuations in Dec. (± 4') : in H.F. (± '001) : in V.F. (± ·0001).! 

October I. 13h to z3h. Fluctuations in Dec. (± 3') : in R.F. (± '001) : in V.F. (± '0001). 
Z. 14th to 19h Irregular wave in Dec. (- 7'). Z. Zl h to 3. 6h Fluctuations in Dec. (± 2'). 2. l4.h to 3. 6h 

Fluctuations in R.F. (± '001), with wave z: 17th to 19h (+ ·ooz). 
4. 17h to 5. 4h Fluctuations in Dec. (± 3'). 
7. 21h to S. Sh Fluctuations in Dec. (± 3'): in R.F. (± ·oooS). 
8. I2h to z3h Fluctuations in Dec. (± 4')' with wave 19th to zoih (- IS'): fluctuations in R.F. 

(± 'ooz) : in V.F. (± '0001). 
10. 5th to 7ih Wave in Dec. (+ 12'). 6th to 7ih Wave in R.F. (+ '003). 
I I. 14fh to 15ih Small fluctuations in Dec., R.F. and V.F. 
12. ZOh to 13. 7h Fluctuations in Dec. (± 6'), with wave 13. 4!h to 6th (+ 9') : fluctuations in R.F. 

(± '0015) : in V.F. (± '0001). 
13. 19ih to ZZh Fluctuations in Dec. (± 3'). 19ih to Zlh Wave in R.F. (+ '0025). 
14. zzih to z3ih Wave in R.F. (+ '003). 
IS. ZOh to 19. 6h Fluctuations in Dec. (± 5') : in H.F. (± 'ooz): in V.F. (± ·oooz). 
19. 19h to zo. Zh Fluctuations in Dec. (± 7') : in R.F. (± '0025) : in V.F. (± 0003). 
zo. zoih to 2Zh Wave in Dec. (- 6'): in R.F. (+ '0015). 
23 .• Zh to z7. I2h. See Plates VII., VIII. and IX. 
27. 16th to ISh Wave in Dec. (- 12'). 19ih to 20th Wave in Dec. (- S'). 16h to 23h Fluctuations in 

R.F. (± '001) : in V.F. (± '0001). 
28. 14h to 29. 4h Fluctuations in Dec. (± 5') : in R.F. (+ '001) : in V.F. (± '0001). 
29. 13h to 30. 4h Fluctuations iIi Dec. (± 4') : in R.F. (± '001) : in V.F. small. 
30. 21h to ZZh Wave in Dec. (- 6'). zoih to ZZh Fluctuations in R.F. (± '001). 

NovemberIo. I2h to I I. 4b Fluctuations in Dec. (± 3') : in R.F. (± '001). 
13. 21h to 14. Zh Fluctuations in Dec. (± 3'). , 
15. Ith to 3ih Wave in Dec. (+ 15'). 0ih to 3h Fluctuations in H.F. (± '0015): in V.F. (± ·oooz). 

15. u h to 16. 5h Fluctuations in Dec. (± 4'): small fluctuations in R.F., with wave 
15. 14ih to 16h (- 'ooz 5)· 
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Novemberl6. 17h to 17. 4-h Fluctuations in Dec. (± 3'), with waves 16. IS~h to 20~h (- 18'), and 17. I~h to Z!h 
(+ 6'): fluctuations in R.F. (± '0015): in V.l'. (± '0001). 

17., ISh to 17~h Wave in Dec. (- 13'). ISh to 18h Fluctuations in R.F. (± '0015): in V.F. small. 
20. Oh to 22. Ob. See Plates IX. and X. 
22. !7~h to 19h Wave in Dec. (- II'). 17~h to ISh Wave in R.F. (- 'ooz): in V.F. (- '0001). 
25. ISh to 26. 6h Fluctuations in Dec. (± 4-') : in R.F. (± '0008). 
26. IIh to 27. IIh No register of Dec. or R.F. 
27. 13h to 28. 2h Fluctuations in Dec. (± 3') : in R.F. and V.F. small. 
2S. 12h to 22h Fluctuations in Dec. (± 3') : in R.F. (± ·oooS). 
29. IS~h to.20h Wave in Dec. (- 5'): in R.F. (- '001). 

December 6. 22h to 7. ZZh. See Plate X. 
S. 13h to Zlh. Fluctuations in R.F. (± 'oooS) : in Dec. and V.F. small. 
9. I2h to 10. Ilh Fluctuations in Dec. (± 4-'), with wave io. 3h to Sh (+ I I'): fluctuations in R.F. 

(± '0015): in V.F. small. 
10. 16h to II. Sh Fluctuations in Dec. (± 5') : in R.F. (± '001): in V.F. small. 
I I. I2h to IZ. Zh Fluctuations in Dec. (± 5'): in R.F. (+ '001 S): in V.F. s~all. 
IZ. ISh to 19~h Wave in Dec. (- S'): 17h to ZOh Fluctuations in R.F. (± ·OOIZ). 
13. 19h to q. Ih Fluctuations in Dec. (± 5'): in R.F. (± '001): in V.F. small. 
14-. 17h to 15. 2h Fluctuations in Dec. (± 5'): in R.F. (± '001): in V.F. small. 
15. 17h to 21h Fluctuations i'n Dec. (± 3'): in R.F. and V.F. small. 

l , 

19. 16h tozo. Sh Fluctuations in Dec. (± 3'): in R.F. (± '001). 
20. 21h to 21. 8h Fluctuations in Dec. (± 3'): in H.F. (± '001): in V.F. small. 
2 I. 13h to 2Z. 4-h Fluctuations in Dec. (± 3') : , in R.F. (± '001): in V.F. small. 
22. I2h to 23. Ih Fluctuations in Dec. (± 3'): in R.F. (± '001): in V.F. small. 
30. Ih to 8h. Fluctuations in Dec. (± 5'): in R.F. (± '001): in V.F. small. IZh to' 2.I h Fluctuations in 

Dec. '(:+ 3'): in' H.F. (± '001): in V.F. (± '0002). 
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EXPLANATION OF THE PLATES 

The magnetic motions figured on the Plates are-

(I.) Those for days of great disturbance-April 8, 12-13, May 14--15, 15-16, 16-17. 

(2.) Those for days of lesser disturbance-February 11-12, 12-13, 13-14-,14--15, March 2-3, 31-April I, 

April 9, May I 3-14., Ju~e 14-, August 28-29, 29-30, September 9-10, 10-II, II-I2, 28-29, October 

23-24-,24--25,25-26,26-27, November 20,21, December 6-7. 

(3.) Those for four quiet days, January 30, April 27, August 7, November 9, which are 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 
mm. 

absolute magnetic force, 0'001 of a C. G. S. unit being represented by oin'SI = 20'5 in the declination curve, 
mID. 111111. 

by oin'75 = 19'0 in the horizontal force curve, and by oin'80 = 20'3 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 S<;mth London Electric Railway. 

An arrow (t) 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 Di~grams. 
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Plate 1. 
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Pla;te VI . 
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(xxx) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

BARO- TEMPERATURE, 
METER,I ___________________________________ __ 

MONTH 

and 

DAY, 

1891 , 

1 

Ja.n, 1 I 

4-
5 
6 

Phases 

of 

the 

Moon, 

in. ° 
29'989 3T3 
30 '03 I 29'S 
30'048 35'5 

29'898 37'3 
30'008 34'6 
30'156 30'1 

7 .. , 30'040 31'8 
8 .. , 29'819 31'8 
9 De3f~:if;~ S. 29'97 I 32' I 

10 New 30'3 66 24'4 
1 I , , 30'499 28'3 
12 Perigee 30'452 40'1 

13 
14· 
15 

30'421 4°'1 
3°'37 2 40'S 
3°'230 35'2 

16 InEquator 29'927 37'3 
17 First Qr, 30'122 28'9 
18 .. , 30'212 30'1 

19 
20 
21 

2 3 De61G;!~r5; N. 
24 .. , 

30'109 28'7 
29'704 43'8 
29'308 38? 

29'3 83 4 1'6 
29'487 48'6 
29'393 +8'7 

25 Full 29'828 44'7 
26 '" 29'898 47'1 
27 Apogee 29'799 48'4 

32 ' 5 
26'S 
23'S 

12'0 
16'9 
2Z'O 

25'0 
20'S 
20' 1 

Of Of the 
Of the Air, Evapo- Dew 

ration, Point, 

Excess De-
Mean Mean Daily above duced 
of 7.4 Average of 7.4 Mean 

Range, Hourly of Hourly Daily 

Values, 50 Years Values. Value. 

8'5 
4'7 

10'8 

° ° 
33'0 - 5'5 
27'6 -10'9 
29'7 - 8'8 

4'8 3S'3 - 3'1 
8'1 31'S - 6'8 
6'6 26'4' -.11'8 

3'8 
8'5 
5'5 

12'3 
8'4 

10'0 

27'S -10'3 
28'3 - 9'7 
26'4 -II'S 

18'4 -19'5 
22'8 -IS'I 
31 '6 - 6'3 

38'7 + 0'7 
36'4 - 1'8 
32'2 - 6'1 

31'5 - TO 
24'/ - I 3'8 
23'9 - 14'6 

35'2 3S'o 
30'1 26'7 
25'4 20'6 

38'6 
34'4 
30 '9 

29'8 
23'9 
22'8 

22'2 
22'9 
23'0 

2S'7 
19'5 
16'3 

23'7 5'0 
28'Sl;.d5'3 
29,'7 sro 

26'3 -12'2 
37'8 - 0'6 
34:5 - 3'8 

16'3 
35'0 
39'2 

29'7 11'9 36'0 - 2'3 33'9 30'7 
34'8 13'S 42'9 + 4'5 41'7 40'3 
36'3 12'4 45'9 + 7'4 44'S 43'6 

35'0 
37'5 
39'2 

9'7 39' 5 + 0'7 
9'6 41'3 + 2'3 
9'2 43'4 + 4'1 

37' 5 34'9 
39' 5 37'2 
42'4 41'2 

28 '" 29'833 50'9 43'6 7'3 
2'3 

46'3 + 6'8 45'3 
46'S + 6'8 45'8 
44'2 + 4'4 42'7 

44'2 
45'0 
40 '9 

29 .. , 29'7 16 47'9 45'6 
30 In Equator 29'868 52'3 38'6 13'7 

! TEMPERATURE, I 
Difference between 
the Air Temperature 

and Dew Point 
Temperature, 

i I 
I I Of the Water 
'I Of Radiation, of the Thames I 

~8 : I· at Drord"ji 

Mean. Greatest. 

I ° 
1'8 
0'0 

0'6 

0'0 

0'0 

3'0 

10'0 
2'8 
4'3' 

S'3 
2'6 
2'3 

2'1 
1'5 
3'3 

3'4 
1'0 
5'4 

1'9 
6'5 
9'0 

8'5 
10'1 

7'7 

0'9 
1'7 
4'5 

15'0 
4'2 
S'9 

11'0 
4'2 
4'6 

9'0 
8'6 
6'4 

3'8 
2'9 
9'4 

]it I .00 

I ;:H1' E ~ I 
::0 0 I <J~ -+" I 

Least, ~~.S § I I 

~p I ~oo ~~ ~ ...; lj ~~ .s,~ <l.l al oS, ~ 
bLrJ1 '-Wp:; ~ C3 I '"" ~ I 
A'-' I:E H I:E .3 I 

0'0 93 
0'0 100 
0'0 95 

0'0 99 
1'6 82 
2~7 '78 

0'7 
0'9 
0'0 

79 
80 
87 

0'0 100 
0'0 100 
0'0 ,87 

0'0 

2 'I 

0'3 

0'8 
1'9 
4'0 

3'4 
0'7 
1'1 

2'0 
0'3 
1'3 

1'2 
0'5 
0'0 

0'4-
0'6 
0'2 

99 
83 
84 

78 
80 
72 

81 

90 

92 

84 
86 
92 

93 
95 
88 

38'8 31'1 
52'0 24'0 
39'9 20'8 

54'3 
37'5 
71 '0 

2S'2 
45'3 
42 '0 

41'2 33'0 
58'0 29'0 
46'S 26'2 

39'3 21'4 
49'9 ?8'o 
59'2)27'2 

64'S 27'2 
51'9 29'0 
53'2 32'S 

73'2 
75'8 
77'2 

63'0 40 '0 

51'0 44'1 
83'0 34'2 

32 '9 
33'0 
32 '9 

33'8 
33'6 
33'1 

31 '6 
32 '6 
32 '6 

31'6 
32 '6 
32 '4 

32: 6 
32 '6 
32 '6 

33'0 
33'1 
34'8 

36'6 
36'9 
37'5 

38'2 

39'2 
39'9 

° in, 

31'7 0'02 3 
31'7 0'000 
31'7 0'016 

0'0 

0'0 
0'0 

32 '4 0'073 0'0 
32'40'Q03 0'0 
3 1'6 0'000 1'0 

31'S 0'033 3'0 
31'5 0'034 0'0 
3 I' 5 0'000 0'0 

30'6 0'000 0'0 
31'4 0'000 0'0 
31'1 0'000 0'0 

31'4 0'019 0'0 
31'6 0'000 0'2 
31'S 0'054 0'8 

31'6 0'039 0'0 
31'4 0'028 0'0 
31'2 0'000 0'0 

31'1 0'000 
3 I'6 0'17° 
31'6 0'000 

31'7 0'009 
31'8 0'020 
33'6 0'3 63 

35' 5 0'000 
35'6 0'003 
36'0 0'01 3 

0'0 

0'0 

0'0 

0'0 

3'5 
4'5 

0'0 

1'0 
3'0 

36'6 0'059 1'5 
37'S 0'249 4'5 
38' 5 0'000 0'0 

Electricity. 

.. ,: ssP 
ssP 

ssP: ssN, vP 

ssN, sP : sN, vP 
sP 
sP 

vP: .. , 
, .. : ssP 

vP: ssP: ' .. 

.. , : vP 

vP 
vP: sP 

mP: sN, vP 

vP, sN : sP 
sP: vP 

.. , : vP 
v:P: ssN, mP 

I vP , 

vP 
vP :wP 

wwP: vP, vN 

wP :sP 
vP 

wP :vP 

wP, wN :wP 
wwP,wN 
,wP :vP 

3 1 9'2 1'5 87 83'8 38'S 42'S 41'0 0'355 1'2 ssP,ssN :wP :mP,vN 
1----1----1-----1---__________________________ --------- ----1------------1 

SU1U 

Means 

Number of 
Columu for 
Reference, 

. I 2 3 

The results apply to the civil day. 

9'5 

4 5 

34'1 - 4'4 33'0 30'6 3'5 6'9 0'9 87'2 53'7 26'8 34'1 32'9 1'563 0"8 

6 7 8 
9 -=-.-1-1- -1-2 - ~I-;:- -I-S -~ -1-7- --18- 19 

20 

The mean reading of the Barometer (Column 2) and the mean temperatures of t~e ~ir and Evapor~tion (Colu~s 6 and 8) are deduced from the photographic 
records, The average temperature (Column 7) is that determined from the reductIOn of the observatIOns from 1841 to 1890, The temperature of the Dew Point 
(Column 9) and the Degree of Humidity (Column I3) 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 I2) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers, ' 

ThE Talues given in Columns 3,4, 5, 14, IS, 16, and I7 are derived from eye-readings of self-registering thermometers, 
ThE mean reading of the Barometer for the month was 29in '959, being oin'I81 higher than the average for the 50 years, 1841-189°. 

TEl! PERATURE OF THE Am, 
The highest in the month was 52°'9 on January 31 ; the lowest in the month was 12°'0 on January 10; ,and the range was 40°'9. 
The mean of all the highest daily readings in the month was 38°'7, being 4°'4 lower than the average for the So years, I84I-1890, 
The mean of all the lowest daily readings in the month was 29°'1, being 4°'5 lower than the average for the 50 years, [841- 189°, 
The mean of the daily ranges was gO,S, being thlJ same as the average for the 50 years, 1841-189°. 
The mean for the month was 34°'1, being 4°'4 lower than the average for the 50 years, 1841-189°, 

,:: 
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MONTH 

and 

DAY, 

1891 • 

hours. hours. 

MADE AT T~E . ROYAL OBSERVATORY, GREENWICH, IN THE Y:EAR 1891. 

~IND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS. I 

OSLER'S. 

General Direction. 

1 A.M. P.M. 

Pressure on the 
Rql1are Foot. 

ROBIN­
SON'S. 

Ills. Ibs. Ibs, miles. 

CLOUDS AND WEATHER. 

A.M. 

'(xxxi) 

P.M. 

.. 
E 

ENE: Oalm 
Oalm: SSE 

E:ENE 
Oalm 

SW:WSW 

0'0 0'0 0'06 I 53 
0'0 0'0 0'00 36 
0'0 0'0 0'00 96 

: 10, slt.-r 
: tk.-f 

4, li.-cl 
tk.-f 

10, f 

: 0 : 0, f, fr . Jan, I 0'9 7"9 
2 .0-:0 7"9 
3 0'0 7"9 

4 0'0 7"9 
5 3'3 7"9 
6 0'2 8'0 

SW:WSW 
NNW 

NNE:N 

7 0'4 
8 0'3 

8'0 N: NNW 
8'0 NW : WNW: SSW 

9 3'7 8'1 SE: ESE 

10 0'0 8'1 
II 1"0 8'1 
12 0'0 8'2 

13 0'0 8'2 
14 2'1 8'2 
15 0'1 8'3 

16 2'0 8'3 
17 0'2 8'3 
18 2'8 8'4 

Oalm: SSW 
Oalm 

SW:WSW 

N 
N 

NNW:N 

N:NNE 
N:NNE 
NNE:N 

19 0'0 8'4 N: NNW: WSW 
20 0'0 8'5 SSW: SW 
21 f'o' 8'5 W:WSW 

22 3"7 
23 0'0 

24 0'0 

8'6 
8'6 
8'7 

25 4'1 8'7 
26 2'8 8'8 
27 0'3 8'8 

SW:W 
SW: SSW 

SW 

WSW 
SSW: SW 

SSW 

28 0'3 8'9 SW 
29 0'0 8'9 SSW 
30 5'0 I 9'0 WSW: SW : SSW 

10 
tk.-f 
tk,-f, ho,-fr 

10, f : 10, r 

: 9, li.-cl, f 

WSW:NNW:N 
NNW: NNE 

N: NNE 

0'0 0'0 0'00 200 
2'0 0'0 0'20 329 
1'5 0'0 0'10 344 

p.-cl, f, an : 
: 10, f,glm 

o 
0, fr : v, li,-cl, slt.-sn 

NNW 
SSW: SSE 
ESE: SE 

1'1 0'0 0'06 277 
0' I 0'0 0'00 188 
0'3 0'0 0'01 137 

WSW: Oalm 0'0 0'0 0'00 78 
Oalm : SW 0'0 0'0 0'00 62 

WSW: NNW: N 0'0 0'0 0'00 183 

N:NNW 
N 

N:NW:W 

NE:NNE 
NNE:NE 

N 

0'2 0'0 0'00 204 
5'0 0'0 0'80 388 
7" 3 0'0 0'79 402 

3'7 0'0 0'45 348 
1'2 0'0 0'05 287 
1'7 0'0 0'05 257 

WSW: S'V 0'0 

SW: WNW 10'0 
WNW:WSW 1'1 

0'0 0'00 
0'0 1"44 
0'0 0'03 

170 

528 
319 

W : WSW: SW 3'3 0'0 

SW 5'0 0'0 
SSW: WSW 4'8 0'0 

0'47 
0'97 
1"75 

393 
480 
620 

WSW: SSW 
SSW 

SW ~ SSW 

5'6 0'0 0'64 454 
2'5 0'0 0'26 412 
2'4 0'0 0'26 376 

p,-cl 
10, sn 
o 

f, ho,-fr 
tk.-f 
f : 10 

10 
v 
li,-cl, fr 

10, W 

o 
p,-cl 

10 
10 
0, ho,-fr 

10, slt.-sn 
10, slt.-r 
10, fq,-r, W 

0, W 

o 
v 

SW: SSW 
SSW 

WSW: SSW 

2'6 0'0 0'32 405 10 
4'8 0'0 1"39 546 10 
1'6 0'0 0'06 280 v 

: 0 

: 10, f, gt,-glm 
: 4, th.-cl 

: f 
: 0, tk.-f 

: 8, li.-cl 

;: tk.-f, oc.-th.-r 
: I, li.-cl 
: 10, sn, W 

: v, li.-cl, s, W 

: 3, li,-cl, sn 
: 3, ci.-cu, li.-cl 

: 10, f, gIm 
: 10 
: 0, ho,-fr 

: 7, li.-cl 
: 10 
: 10, se, slt.-r 

: I, th.-cl, ho.-fr 
: 9 
: 10 

: 10 
: 10, fq.-r, w 
: 4, ci.-cu, li.-cl 

31 5'5 9'0 __ S_:_S_S_W ___ I __ S_W_:_S_S"",W ___ I._3_·0_ 0'0 0'40 L v, hy.-r : 5,li.-ol 

0'34 302 I : Means 1"4 

24 
-2-5--2-6---2-7--1--2-8--11--------------2-9.---------------1 

22 

I 

The mean Temperature of the IJew Point for the month was 300'6"being 4°'8 lower than 

: tk.-f 
: 10, tk.-f 

10, f, glm, slt.-r: 10, th,-r 
v,sn : o,fr 
8,li.-cl : v 

10, slt.-sn 
v 
o 

o,f 
tk.-f 

.10, slt,-f 

: 10, sn 
: 2, li.-cl 
: p,-cl 

: f 
: 0, f 
: 10 

10, slt,-f,oc,-th,-r: 10, oc.-slt,-r 
v, li.-cl, w : v, w 

10, sn : 10 sn, r 

v, ci,-cu, oc.-sn: v 
v, sn : 5, li.-cl 
2, li,-cl : v, li,-cl : 10 

0, h : 10, slt,-sn : 10, slt.-sn 
10, r, st,-w : 10, c,-r, st,-w 

3, ci.-cu, cu.-s : o : 0, ho.-fr 

2, li.-cl 
10,oc,-slt.-r 
10, sc, c,-r, w 

: 0, sIt.-f, ~u.-ha 
: 10, slt.-r, w 
: v, -li.-cl 

I, th,-cl : 0, d 
3,li.-cl,ci.-cu : 3,li.-cl : 10, th.-r 

10, sc, oc,-slt,-r : 10, oc,-slt.-r 

10 : 10, r 
10, sc,fq.-r, W : 10, hy,-r : Io,oc.-slt.-r, 

3, ci.-cu, cu : I, th,-cl, h ; 

3, CIl •• S, Ii.-cl : 2, li.-cl : 10, r 

The mean IJegree of Humidity for the month was 87'2, being 1'6 le.~8 than , . the averagp. for the So years, 1841-189°. 

The mean Temperatu,1'e of Evaporation for the month was 33°'0, being 4°'2 lower than 1 
The mean Elastic. Fm'ce of Vapour for the month was oin'I71, being oin'036 less than 
The mean Weight of V~pour in a Cubic Foot of A-ir for the month was 2grs ' I, being ogr, 3 less than 
The mean Weight of a Cubic Foot of Air for the month was S62 grains, being 8 grains greater than 
The mean amount of Cloud for the month (a clear sky being represented by ° and an overcast sky by 10) was 6'1. 
The mean proportion of Sunshine for the month (constant sunshine being represented by 1) was 0·16S. The maximum daily amount of Sunshi'M was 5'5 hours on 

January 3I. 
The highest reading of the Solar Radiation Therm.ometer was 83°'8 on January 31 ;.and the lowest reading of the Terrestrial Radiation Thermometer was 12°'0 on January 10, 
The mean daily distribution of Ozone for the 12 hours ending 9h. was 0'7 ; for the 6 hours ending ISh. was 0'0; and for the 6 hours ending 21h. was 0'1. 
The Proportions of Wind referred to the cardinal points were N.9, E. 3, S,8, and W.9. Two days were calm .. 
The Greatest Pressure of the Wind in, the month was 10'0 lbs. on the square foot on January 20. Themoo,:WdailyHorizontal JVovement of the Air for the month WM 

302 miles; the greatest daily value was 620 miles on January 24; and the least daily value was 36 miles on January '3', 

Rain fell on 17 days in the month, amounting to lin'S63, as measured by gauge No.6 partly sunk below the ground; being Oin'426 le88 than the average fall for 
the So years, 1841- r890~ . . , . '" . . ..... _ ... , 



(xxxii) DAlLY RESULTS OF THB METEOROLOGIOA.L OBSERVATIONS 

BARO- TEMPERATURB, TmlPBRATURE, \() .. ~ -, 

METER. Difference between 
~8, ,I --- the Air Tempera.ture / 

~.g Of Of the and Dew Point Of the Wa.ter ciS'C 

~'g 
Of the Air, Evapo- Dew Temperature, Of Radiation, of the Thames ~i§ 

MONTH Phases ration, Point, at Deptford. p 0 as ciS ... 
I>~ o 0 s:I 

1»'-:' 0 and of ~'g 
bIlCD ~ ;a§ s:ls:I'= 0 Eleotricity • DAY, the ~ ... .-:. Exce&I .. ...... >~ () 0'0:';': De- • .... 11 ~s:I 'C'SI> ~s:l1ll Mean Mean ~s:I III +> 

11191, Moon, ciS'= Daily above duced ~ ~ .s~.8 ~ ~oos:l oh·4 of 2.4 ~.S ~ ... ciS ; 

<'IQ)~ Average Mean Mean, Greatest. Least. .... ~ .a s:I 0 
~ !1l 

~ ~ 'Cll~ 1i 1if Range, Hourly Honrly ~~ i aS 
0 

i g~ll 
CD of Daily ~i£ ~ 

~t:~ t CD Values Values Q)+> .=1» CDei! Q) 0<:> 
~ Q) 00 ~ • $0 Years, . Value, ~ ,~&! ~ ... t ~ j~'~ ~-3~ iIi .s 4)'-' oC!:i iIi 0 
.; 

A ~ ..::I ..::I A 
I 

in. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 in. 

Feb, I .. , 30'016 46'4 34'0 12.'4 4%'8 + 3'1 40'8 38'4 4'4 9'% 1'1 85 64'4 32'S 42'6 40'9 0'020 0'8 wP :vP 
% Last Qr, 30'45 1 49'1 30'2 18'9 40'2 + 0'5 38'3 35'9 4'3 8'2 1'4 85 71'9 28'7 42'6 41'4 0'000 0'0 vP:mP 
3 , .. 30'407 49'0 43'3 57 44'8 + 5'1 42'9 40'7 4'1 6'5 2'6 86 6%'0 39'1 43'1 41'4 0'000 0'0 mP :vP 

+ ... 30'475 41'3 %9'6 11'7 42'8 + 3'0 41'3 39'S 3'3 8'8 0'4 88 66'S %8'0 43'1 41'4 0'000 0'0 vP 
S , .. 30'499 44'7 31'0 13'7 39'2 - 0'6 38'2 36'9 2'3 6'4 0'0 92 51'3 29'5 42'8 41'4 0'000 0'0 wP :vP 
6 Greatest 30'440 45'1 34'3 10'8 4°'4 + 0'7 39'7 38'8 1'6 3'3 0'7 94 51'8 3°'7 43'6 41'7 0'006 vP Declination S. 0'0 

7 ... 30'336 46'4 38'8 1'6 42'1 + 2'7 41'6 41'0 1'1 3'1 0'0 96 53'3 38'5 43'4 41'6 0'006 0'0 vP 
8 .. , 30'248 44'9 33'% 11'7 38'8 - 0'3 38'3 31'7 1'1 6'6 0'0 96 65'1 3°'0 43'1 41'7 0'000 0'0 vP :mP 
9 

New; 30'208 38'6 34'5 4'1 36'4 - 2'3 35'3 33'7 _ 2'7 3'8 1'0 9° 45'8 33'0 42'6 41'4 0'000 0'0 wP Perigee 

10 ... 30'19 1 42'8 31'1 11'7 36'6 - 1'8 35'0 32'7 3'9 8'1 1'9 86 64'3 28'9 41'6 4°'4 0'000 0'0 vP 
II , .. 30' II 3 49'3 3%'7 16'6 40'1 + 1'8 31'1 33'% 6'9 12.'2 2'3 76 87'0 29'S .p'6 4°'2 0'000 2'5 mP :vP 
Iz In Equato:r 30'137 48'4 36'0 12'4 42'8 + 4'3 39'7 36'0 6'8 9'9 2'9 77 83'3 31'0 42'4 40'6 0'000 1'5 vP : vP, mN 

-
13 ". 30'342 4-5'9 Z9'6 16'3 31'0 - 1'8 34'8 31'7 5'3 II '7 1'4 81 78'0 26'0 42'6 41'4 0'000 0'0 mP :vP : 
14 .. , 30'480 45'0 3°'3 14'7 38'% - 1'0 36'1 33'3 4'9 1'7 2'2 83 63'3 27'0 42'8 41'9 0'000 0'0 vP 
15 First Qr, 3°"428 50'0 38'0 12'0 43'~ + 3'7 40'9 38'1 5'2 II'8 2'S 81 7°'0 33'6 41'6 39'9 0'000 0'0 vP 

16 ", 30'45 8 50'4 33'7 16'7 41'4 + 1'6 39'1 36'2 5'2 12.'6 1'0 82 78'0 31'0 41'6 40'0 0'000 0'0 mP :vP 
17 .. , 30'475 41'7 31'4 10'3 36'5 - 3'3 35'9 35'1 1'4 3'7 0'0 95 43'5 3°'0 41'4 39'6 0'000 0'0 mP; vP 
18 ... 30'486 44'1 28'5 15'6 33'0 - 6'7 32'9 32'7 0'3 6'2 0'0 98 65'1 28'5 41'6 39'9 0'000 0'0 ssP: vP - , 

19 Greatest 30'3 69 36'1 29'4 6'7 33'0 - 6'6 33'0 33'0 0'0 1'5 0'0 100 43'3 29'4 41'2 39'4 0'005 0'0 vP Declination N. ' -
20 .. , 30'204 38'2 32'3 5'9 34'2- - 5'3 34'0 33'7 0'5 3'6 0'0 98 55'0 32'3 40'8 39'4 0'000 0'0 mP: sP 
21 ... 30'179 36'4 29'7 67 32 '9 - 6'6 32'9 32'9 0'0 1'0 0'0 100 45'0 29'7 4-I'1 39'6 0'000 0'0 vP : sP 

22 ... 30'228 41'9 30'8 II' 1 34'2 - 5'4 33'9 33'4 0'8 5'1 0'0 97 70'0 3°'0 39'6 38'0 O'O02*' 0'0 sP: vP 
23 Apogee: 30'306 39'S 26'2 13'3 3 I '7 - 8'1 31'5 31 '0 0'7 3'5 0'0 96 67"1 26'2 39'6 38'2 O'OOZ*' 0'0 vP Full 
24 .. , 30'3 19 4-2'9 21'7 15'2 32 '9 - TO 32'8 32'6 0'3 6'6 0'0 98 66'3 27'7 39'5 38'0 0'004· 0'0 ssP: vP 

25 ... 30'082 5Z 'O 26'7 25'3 37'4 - z'6 35'8 33'6 3'8 13'2 0'0 86 85'6 26'2 39'5 38'3 0'004· 0'0 sP 
26 In Equator 29'82 5 58'0 25'9 32'1 38'9 - 1'2 31'2 34'9 4'0 18'6 0'0 87 99'0 25'3 39'5 38'2 0'005· 0'0 sP :vP 
27 '" 30'01 5 62'1 32'1 3°'0 45'7 + 5'6 40'6 34'8 10'9 23'6 0'0 66 99'2 28'1 39'4 38'1 0'000 0'0 vP 

z8 .. , 30'087 61'1 28'1 33'0 4-3'7 + 3'5 39'7 35'° 8'7 21'1 0'0 71 87'1 28'1 39'8 38'S 0'000 0'0 vP 
----------------------------

Sum 
Means ... 30'279 46'3 31'8 14-'6 38'6 - 0'9 37'1 35'2 3'4 8'5 0'8 88'2 61'2 29'9 41'6 40'1 0'054 0'2 , .. 

-----------:-1:----------- -
Number of 

1+ 15 16 I 17 18 Column for 1 2 3 4 5 6 7 8 9 10 II 19 20 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 and Evaporation (Columns 6 and 8) are· deduced from the photographic records, 

The average temperature (Column 7) is that determined from the reduction of the observations from 1841 to 1890, The temperature of the Dew Point 
(Column 9) and the Degree of Humidity (Column 13) are deduced from tha corresponding temperatures of the Air and Evaporation by means of Glaisher's 
Hygrometrica.l 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, 

Tile values given in Columns 3, 4, 5, 14, 15, 16, and 17 are derived from eye-readings of self-registering thermometers. 
.. Rainfall (Column 18), The amounts on February 22 to 26 were derived from moisture depollhed during dense fog, 
Tlle mean reading of the Ba1"Ometer for the month was 30in'279, being Oin'480 higher than the average for the 50 years, 1841-189°, 

'I EJ4PERATURE OF THE A.IR, 

The highest in the month was 62°'1 on February 27; the lowest in the month was 25°'9 on February 26; and the range was 36°'2, 
'['he mean of all the highest daily readings in the month waS 46°'3, being 1°'0 Mgher than the average for the 50 years, 1841-189°. 
The mean of all the lowest daily readings in the month was 31°'8, being 2"'5 lower than the average for the 50 years, 1841-189°, 
The mean of the daily ranges was 14°'6, being 3°'6 greater than the average for the 50 years, 1841-189°, 
The mean for the month was 38°'6, being 0°'9 lower than the average for the 50 years, 1841-189°, 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xxxii 

I I 

WIND AS DEDUOED FROM SELF-REGISTERING ANEMOMETERS. 

! ~ II MONTH ~ 
OSLER'S. ROBIN­

SON'S. CLOUDS AND WEATHER. 

~ and d 

DAY, ~ I i General Direction. Pressure on the 
Square Foot. 

.~ .. I ! 1--------------------------------------------1 

A.M. P.M. 

I ~ 
hours. hours. 

Feb. I 2'6 9'i SW: WSW: N 
2 3'2 9'2 WSW: SW 
3 o· I 9'2 WSW: W 

4 1."3 9'3 
5 0'0 9'3 
6 0'0 9'4 

W: N: NNE 
SE: SW 

WSW: SSW 

7 0'0 

8 1'0 
9 0'0 

9'4 Calm 
9'5 Calm 
9'6 E: ENE 

10 3'9 
II 5'4 
12 2'0 

9'6 SW 
9"7 WSW 
9'8 WSW: N: NE 

13 4"7 9'8 
14 0'0 9'9 
15 3"5 9'9 

16 6'6 10'0 
17 0'0 10'1 
18 4'3 10'1 

19 0'0 10'2 
20 0'0 10'3 
21 - 0'0 10'3 

22 3'2 10'4 
23 2'5 10'5 
24 3'1 10'5 

25 5'4 10'6 
26 6'4 10"7 
27 8'3 10"7 

28 3'2 10'8 

W:N 
SSE: SSW 
SW: WSW 

SW: WSW 
SW 

Calm 

E 
E 
E 

E: ESE 
Calm 
Calm 

ENE: Calm 
ESE: Calm 
Calm: ENE 

Calm 

N:NNW 
WSW 
WSW 

NNE: NE 
NW:WNW 
NNW: Calm 

Ill.. Ibs. Ibs. miles. 

3'6 0'0 0'33 28 I 
1'4 0'0 0'04 269 
2'2 0'0 0'28 407 

1'0 0'0 0'01 205 
0'0 0'0 0'00 I 5 5 
0'0 0'0 0'00 70 

Calm: ESE 0'0 0'0 

0'0 

0'0 

0'00 51 
0'00 64 
0'00 146 

NE: E 0'0 

ENE: SE 0'0 

wsw 0'0 0'0 

0'0 

0'0 

0'00 21 I 
0'5 0 420 
0;07 214 

WSW 4'6 
NE: N: WSW 1'6 

NNE: SE 
SW 

WSW: SW 

1"5 0'0 0'05 216 
1"1 0'0 0'01 191 
0'0 0'0 0'00 121 

W: SW 0'0 0'0 0'00 137 
Calm 0'0 0'0 0'00 58 

ENE: E: ESE 0'0 0'0 0'00 47 

E 
E 

ESE 

ESE 
NE: Calm 

Calm 

ESE: E 
SE: Calm 
E: ESE 

SW: WSW 

0'5 0'0 0'03 224 
0'4 0'0 0'01 188 
0'0 0'0 0'00 101 

0'0 0'0 0'00 138 
0'0 0'0 0'00 34 
0'0 0'0 0'00 34 

0'0 0'0 0'00 
0'0 0'0 0'00 
0'0 0'0 0'00 

97 
93 

108 

0'0 0'0 0'00 I 35 

A..~. 

10, r : p.-cl : 10 
0, ho.-fr : 0 

10 : 10 

10 
10 
10 

10, f, th.-r 
10, f 
10 

10 
10 

V 

V, ho.-fr 
0, ho.-fr 

10 

0, ho.-fr 
0, f 

: 10 
: 10, glm 
: 10, slt.-f, gIm 

: 10, f 
: 10, f 
: 10 

: 10 : p.-cl 
: 0, ho.-fr : I, th.-cl 

: 4, ci.-cu, th.-cl 

: 0 

: 10 
: 2, th.-cl, ill, h 

: 0 

tk.-f, ho.-fr 
: 0, f, gIm 
: tk.-f 

10, f 
10 
10, f 

10, f 
10, f 
tk.-f 

tk.-f 
0, ho.-fr : 
0, ho.-fr : 

0, ho.-fr 

: 10, f 
: 10, slt.-f 
: 10, f 

: 10, f 
: tk.-f 
: f 

: tk.-f 
tk.-f : 0, f 
0, slt.-f: 0 

: 0, slt.-f 

o 
6, li.-cJ 
p.-cI 

2, li.-cl 
7, th.-cl 

10, fq.-th.-r 

10, gIm 
3, li.-cI 

10 

P.M. 

: .0, m 
: 10 : 10 

: 10 

: 0, m 
: v, li.-cl : 0, d 

: 10, f, oc.-th.-r 

: 10 
: 10 
: 10 

: 10, slt.-f 

o : V : 10 
: 0 4, th.-c},. ci.-cu : p.-cl 

5,cu,ci.-cu,th.-cI: p.-cl : p.-ol, altA 

5, ci.-cu,cu.-s,th.-cl: z th.-cl, fr 
10, oc.-th.-r : 10 

I, th.-cI, h : 0 : 0, slt.-f 

o 
0, h 
o 

10 
p.-cl 

10, f 

° o 
o 

o 
o 
o 

I, th.-cl 

: 3, th.-el, f 
: 0, f 
: tk.-f 

: 10 
. 10, f 

: 10, f 

: f 
: tk.-f 
: tk.-f 

: 10, f 

: tk.-f 
: tk.-f 

o : 1..th.-cl,llt.-f 
: 0 

: 0, slt.-f 

: 3, th.-cl,slt.-f: V, li ... cl 

Means 2' 5 9'9 
----1----------------1---------------

i, . Number of 

...... 0~5~1 ___________________ ~ ________________________ _ 
r R~~%~~~~ 2 I 22 24 '5 ,6 '7 ,8 I 29 

The mean Temperature of the Dew Point for the month was 35°·2, being 0°'4 lower than 
The mean Temperature of Evaporation for the month was 37°·1, being 0°·7 lOWB1' than i 
The mean Degree of Humid~ .. tY for the month was 88·2, ~eing 2·2.grea~er than the average for the 50 years, 1841-189°. 
The mean Elastic -Force of Vapour for the month was OlD'205, bemg olU'003 less than 
The mean Weight of Vapour in a Oubic Foot of Air for the month was 2grs '4, being the lame al 
The mean Weight of a fJubic Foot of Air for the month was 563 grains, being 10 grains greater than 
The mean amount of Cloud for the month (a clear sky being represented by 0 and an overcast sky by 10) was 5·3. 
The mean proportion of SunsMne for the month (constant sunshine being represented by I) was 0·254. The maximum daily amount of Sunshin.,wasS·3hoursonFebrua.ryZ7. 
The highest reading of the Solar Radiation Thermometer was 99°·2 on February 27; and the lowest reading of the Terrestrial Radiation Thermometer was 25°·3 on 

February 26 . 
. 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 2Jb• was 0'1. 

The Proportions of Wina referred to the cardinal points were N.4, E.8, S. 5, aJ,ld W. 7. Four days were cabo.. 
The Greatest Pressure of the Wind in the month was 4.6 lbs. on the square foot on February u. The mean daily Ho'rizontal Movement of the .Air for the month Watl 

158 miles; the greatest daily value was 420 miles on February I I ; and the least daily value was 34 miles on February 23 and 24. 
Rain fell on 4 days in the month amounting to oin'054, as measured by gauge No.6 partly sunk below the ground; being Iin'430 less than the average ran fr.r 

the 50 years, 1841-189°. 

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS1 1891. 1l 



(xxxiv) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

F."! 

BARO- TEMPERATURE. TEMPERATURE. \Cf.~ 
METER. Difference between ~~. " 
----- Of I Of the 

the Air Temf,erature 
~S Of tIle .Air. 

and Dew oint Of the Water ~$§ 
Evapo-, Dew . Temperature. or lladiation. of the Thames 

MONTH Phases .E'd ration. Point. at Deptford. gpSo a) 
mill <6 00 ,", I:l ... ~ p..A 

o 0 0 

and of 
1 

I 
bO~ N 

p..'d ;a§ s:l1=I.d 0 
..... Ill Electricity . ..... , - -- S"'A Exccl>s 00 

...... ~~ 'C) 
DAY, the De- · .... 11 

o'd~ 

I Mean ~s:: 
'1=1 <1l 'd'5 > +' 

tI:1'l~ above Mean duced ::l ~0,8 I:l 
1191. Moon. d.d Daily 00 ~ t)~<6 

.... 'd r:l of1·4 of %.4 tI:.~ 
p 

::~~ 

I 

Average Mean Mean. Greatest. Least. 'O"d .S s:: ~ 0 
:::l Ul 

~ ~ Range. HourlYj 01 Hourly Daily 
0 

'i 8~~ Olllce ~ ~S tEcO ~~ 
.... 

Q) 00 0 0 
r:l!::~ Q) Values. 50 Years. Values. Value. ~ 

~p.. ~ ,~ 
.d :§~ ~ ~~.~ ",,00 bO ~ ~O ~ ~ ~()ol 

~ ~ i Ill'-' ~ 0 
~'-'N"I A tI: H H A 

in. a a 0 0 a a 0 0 ° ° a ° a ° in. 

. Mar. I ... 3°'°38 S5"7 42'6 13'1 49'S + 9'3 4-1'2 447 4'8 10' I 0'0 84 8S'2 38'8 4°'6 39'9 0'000 0'0 mP 
2 ... 29'923 59'6 -4-3"3 16'3 SO'3 + 9'9 41'8 4S'2 S'I 12'0 0'0 83 93"0 4°'0' 41'1 39'6 0'000 0'0 wP: mP :vP, wN 
3 Last Qr. 3°'°9° 49'0 35"2 13"8 +2'3 + 1'8 31'S 31"7 10,6 187 5'3 67 84'2 3°'8 41"6 4°'2 0'000 0'0 vP 

, 

4- ... 30' I 4-S SO'3 36'3 14'0 44'6 + 3"9 4-1"5 31'9 67 9'4 4'3 77 66'1 327 .p·6 4°'4 0'000 0'0 vP 
5 Greatest 30 '°7 2 STI 42'6 14'5 49'4 + 8'5 4S'7 '41'8 1'6 13'6 4'0 75 96'9 38'5 42'3 4°'8 0'000 0'8 mP:vP Declination S 
6 ... 29'85° 5S'4 37'7 177 4-5"3 + 4'2 41'6 31'3 g·o 15'8 2'3 74 98'0 34'8 42'6 4-I"S 0'000 2'8 mP:vP 

i 

7 ... 29' S S I S 1"2 42'0 9'2 45"3 + 4'3 43"0 4°'4 4'9 9'0 1"1 83 63"3 39'3 42'6 41"9 0'21 I I'S mP: SSP, ssN 
I 8 ... 29'4 18 42'0 33"6 8'4- 39'2 - 1'7 37'9 36'2 3'0 S7 0'9 9° 41'6 3 1'1 39'4- 38'1 0'375 0'5 vN: sN, vP 

9 ... 29'537 39'4 29'0 10'4 34'0 - 6'8 32 '7 3°'4 3'6 8'4 0'0 86 51'9 29'0 38'6 37'9 0'160 2'2 wP: mP : SSP, ssN 

10 Perigee: 29'193 34'2 29'0 5'2 31'4 - 9'3 3°'9 29'7 17 S'6 0'0 93 61'2 29'0 4°'6 39'4 0'43° 2'2 VP, wN: ssN, sP New 

II In Equator 29' 18 5 4°'2 3°'6 9'6 33'6 - TO 32'3 29'9 37 8'7 0'0 87 76'2 3°'6 +1"4- 39'8 0'174 0'0 vP 
u ... 29'539 41'3 23"1 18'2 32'6 - 8'1 3°'5 26'1 6'5 II'S 0'0 76 82'9 23"1 4°'6 39'3 0'000 0'2 sP 

13 ." 29'601 45'2 33'2 12'0 31'5 - 3"4 34'6 3°'6 6'9 12' I 3'0 77 89'9 31'9 4°'4 39'0 0'°°7 1'0 vP 
If ... 29'626 45'2 35'9 9'3 4°'1 - 1"1 38'2 3S"7 4'4 1'9 1"9 8S 62'6 35' I 39'9 38'S 0'010 0'8 mP: vP, vN 
15 .. ' 29'37S 4S'4 32'2 13'2 39'4 - 2'0 38'0 36'2 3'2 11"0 1"2 89 61'3 3°'0 41"1 39'6 0'211 11'2 mP: mP, saN 

16 ... 29'222 47"8 3S'S 12'3 4°'2 - 1'3 38'S 36'3 3"9 10'3 o'S 87 82'3 32'0 4°'9 39'4 0'°39 11'8 wP : ssN, mP: sP 
17 First Qr. 29'3 89 45'9 38'2 1'7 f l 7 + 0'1 4°'9 39'9 1'8 4'0 0'0 94 60'2 35'3 41"1 39'6 0'157 0'2 vP, vN 
18 Grea.test 29'592 45'2 36'0 I 9'2 4°'9 - °7 39'8 38'5 2'4 S'o o'S 91 S4'0 34'0 41'6 4°'4 0'000 0'8 vP Dec.N. 

19 ... 29'682 46'3 34'3 12'0 38'0 - 3'5 35"5 32'1 5'9 117 17 79 91"0 31'0 41'5 4°'2 0'000 2'0 mP 
1O ... 29'62 7 4S'9 33'1 12'8 31'7 - 37 3 S'S 32'5 5'2 10'8 2'2 82 72'1 3°'4 41"2 39'6 0'°41 0'0 vP: vP, sN 
u ... 29'68 5 43"1 29'2 13'9 35"1 - 6'3 32 '6 287 6'4- 13" I 2'4- 76 89'2 26'0 4°'9 39'4 0'°°9 2'0 vP 

%2 Apogee 29'83 6 43'5 23"4 20'1 34-' I - 7"4 31'O 2S'5 8'6 13'2 3'1 71 60'3 20'6 4°'6 39'2 0'002 0'5 sP :vP 
23 ... 29'864 46'2 31"8 14'4- 36'4 - 5'4 33'8 3°'0 6'4 13'0 1"2 78 93"5 28'0 4°'6 39'3 0'000 1'5 vP 
24 ... 29'694 52'0 33"2 18'8 42'4 + 0'3 39'6 36'2 6'2 12'4- '2'9 79 98'2 3°'0 4°'6 39'S 0'012 3"0 mP: vP, sN 

25 Fnll: 29'495 58'0 44'0 14'0 48'1 + 5"7 45'1 41"8 6'3 15'8 2'4- 79 1°7'7 41'0 4-1 '6 4°'4 0'182 1'5 mP: vP, ssN In Equator 
26 ... 29'4-76 49'0 34'0 15'0 4°'8 - 2'1 31'0 32'2 8,6 15"7 3"1 71 947 3°'8 42'S 41'2 0'061 4-' S vP, ssN 
27 ... 29'5 84 46'6 32'5 14'1 31'2 - 6'1 34'2 29'9 1'3 14'3 3'8 75 85'1 3°'0 42'3 41"0 0'°5 2 0'8 mP: vP, vN 

28 ... 29'S43 47"9 33"3 14'6 41"3 - 2'4 31'0 3 1"7 9'6 I S'S 3"5 69 70'S 3°'3 42'4 41'0 0'010 2'2 mP 
29 ... 29' 57 I 53'2 36'1 11'1 43'2 - 0'9 38'5 32'9 10'3 19"7 4'8 67 98'1 31'9 42'2 4°'9 0'000 0'0 mP 

3° ... 29'61 7 46'1 i 31'3 i 14'8 31'7 - 6'9 33'2 21'0 107 11'4 5'5 65 9°'2 267 42'4 4-1'0 0'000 0'0 mP: vP, vN 

31 ... 29'81 4 5°'2 3°'3 19'9 38'1 - 6'9 34'3 29'2 8'9 16'8 1"7 7° 103"5 26,6 42'3 +°'9 0'000 0'0 sP : V P : V P, V N 
------------------------------------

Sum , 
Means ... 29'64° 41'7 34'3 13"4- 4-°'2 - I"S 31'6 34'1 6'1 II'9 2'0 79'3 80'1 31"6 41"3 4°'0 2'14-3 1"7 . .. 

------------------------------._-
Number of 

6 Column for I 2 3 4 5 7 8 9 10 II I2 13 14 15 16 17 18 IQ ·20 Reference. 

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 that determined from the reduction 00£ the observations from 1841 to 18go, The. temperature of the Dew Po4tt 
(Column g) 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 a.nd 9 eel 
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, , 

fhe values given in Columns 3, 4, 5, 14, IS, 16, and 17 are derived from eye-readings of self-registering thermometers. 
The mean reading of the Baro'IJwter for the month was 29in'640, being Oin. II 3 lower than the average for the So years, Ig41-18go, 

'tEMPERATURE OF THE AIR. i 
The highest in the month was 5g0'6 on March 2 ; the lowest in the month was 23°'1 on March 12; and the range was 36°'$. I 

I 
The mean of all the highest daily readings in the month was 47°'7, being 2°'0 lower than the average for the So years, 18,p-r8go. ! 

The mean of all the lowest daily readings in the month was 34°'3, being 0°'7 lower than the average for the 50 years, J8"P-I8go. 
The mean of the daily ranges was 130 '4, being 10 '3 less than the average for the So years, 1841-189°. 
The mean for the month was 40°'2, being 1°'5 l(lwer than the average for the 50 years, 1841-189°. , 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

I WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS. 
i 

i ~ OSLER'S. ROBIN-

MONTH I ~ 
SON'S. CLOUDS AND WEATHER. 

~ i --

I 

1:1 .... 
~ 

a.nd r:n. d Pressure on the <P 
~ 0 General Direction. Square Foot. S 

DAY, 
0 ~ <P 
~ .£: > 
0 0 0 

11191. :g ~ ....1» • ~~ I I f3 ~ o~~ I ii ~~ 

I 

P.M. 
I A 0 of3 ,Q A.M. P.M. <P A.M. ,eo 

I 
~ ~ .: §~~ 2 .... 

i .; j:j <P ~ .£: ..... 
I I:S ~ <P ~;t~ 0 0 

A r:n. ...::I ~ I - - --

hours. hours. Ibs. Ibs. Ibs. miles. 

Mar. I 1"0 10'8 WSW WSW 1'5 0'0 0'10 395 v, li.-cl : v, li.-cl : 3, li.-cl p.-cl : 10 
Z I'Z 10'9 WSW WSW: WNW 1'5 0'0 o'U 416 10 : 10 10 : v, li.-cl 
3 4'0 11'0 WSW:NW NW:W 8'5 0'0 I'Z 5 561 v : 3, li.-cl, w v, ci.-cu, cu.-s, li.-cl, w: 0 

4 0'0 I 1'1 WSW WSW:W 4'0 0'0 0'87 511 0 : 10 : 10, W 10, sc, w, slt.-r : v, th,-cl, w 
5 3'4 11'1 W WSW:SW 4'4 0'0 I"ZI 579 z, li.-cl : 5, li.-cl, w , 6, ci.-cu, li,-cl, w : v, th,-cl 
6 5'8 II'Z SW:WSW WSW 5'7 0'0 1'49 61 5 10 : 3, ci.-cu, w v, li.-cl, w, so.-ha : I, li,-cl 

7 0'0 II"Z WSW WSW:SW 1"1 0'0 0'15 315 v : 10 10, r : 10, c.-r 
-8 0'0 11'3 SW:N N:NNW 0'0 0'0 0'00 171 10, hy.-r : 10, c.-r : 10, c,-r 10, c,-r : vv 
9 0'0 11'4 N:NE E:ENE 14'7 0'0 2'18 598 10 : 10, W 10, W, sn : 10, sn, st.-w 

10 0'0 11'4 ENE:NE ENE:NE 9'0 0'0 1'52 570 10, sn, st.-w : 10, sn, w 10 : 10, sn : 10, an 
II 0'2 11'5 NNE N:NNW z'9 0'0 0'54 395 10, sn : 10, OC.-sn : 9,ci.-cu,li.-cl 9, slt.-sn : 10, slt.-sn 
12 2'9 11"6 NNW: Calm ESE: E 0'0 0'0 0'00 149 0, ho.-fr : 0, h, slt,-f p.-cl, th.-cl, so.-ha : 10 : 10 

13 3'7 II '6 ENE:NE ENE:NE 3'2 0'0 0'28 379 10 : I, th.-cI, so.-ha 10 : 10, sIt.-r 
14 0'0 I 1'7. NE:NNE NE:NNW 0'0 0'0 0'00 193 10 : 10 10, fq.-slt.-r : 10, fq,-slt.-r 
15 1'9 11"8 NW:SW: SSW SSW: SW 3'1 0'0 0'55 317 10 : p.-cl : 10 10, slt.-r : 10, hy.-r : lo,shs.-r 

16 0'9 11'8 SSW: S. SSE: SE: E 0'0 0'0 0'00 228 10, shs.-r : 10, shs.-r 10, oc.-slt,-r : v, th.-cl : 10 
17 0'0 11"9 ENE:NE E:ENE 1'1 0'0 0'01 262 10 : 10 : 10, oC.-r 10, c.-r : 10, sIt.-r 
18 0'0 u'o ENE:NE ENE:NE 3'5 0'0 0'40 338 10 : 10 10 : v 

19 0'9 12'0 NNE:N N 2'2 0'0 0'25 311 10 : 10 10, slt.-r, slt.-sn : v, th.-cl : 10 
20 0'4 U'I WSW:NW N':NNE 2'9 0'0 0'14 225 10 : 10, slt.-f, glm, slt.-sn 10 : v, sn,r,glm: v 
ZI 3'6 IZ'2 N N:NNE 5'8 0'0 0'87 398 0, ho.-fr : 9, cU.-S, oc.-sn p. -cl, ci. ·cu, slt.-sn, w : 0 . 

zz Z'5 U'2 N:SW':W NNW:N ·0'0 0'0 0'00 109 0, ho,-fr : 0 : p.-cl 7, li.-cl : v, li.-cl : 10 
: 

ENE: SE SW: SSW 0'0 0'00 140 10 : 10 3, li.-cl : v, th.-cl, lu.-ha Z3 3'5 U'3 0'0 
Z4 4'3 U'4 SSW:WSW SW: SSW 2'9 0'0 0'18 371 10 : 8, ci.·cu,cu.·.,li.·cl,slt.·r p.-cl, cu.-s, li.-cl, sh.-r : 10, slt.-r 

25 5'3 U'4 SW:WSW WSW:SW 5'6 0'0 1"84 609 10 : 10 : 7, cu.·M,H.-cl, If v, shs.-r, w : v, shs.-r, w 
26 6'3 U'5 WSW W:WSW 8'S 0'0 1'99 605 lo,sh.-r,st.-w: S, Ii.-cl, W: :;.cu"s,li.·cl,st.-w lo,t.-sm,r ,sn,hy .-sq,gt.-glm : 6, ci.-cu,li.-cl : z, li,-cl 
27 4'4 u'6 WSW:W WSW 5'3 0'0 0'98 493 0 : 6, ci.-cu, slt,-sn 10, oc.-sn, W : p.-cl,hy .. r ,sn,glm : 0 

28 2'0 u'6 WSW:W:NNW NNW: WNW 3'2 0'0 0'88 459 v, sh,-r, W : p.-cl p.-cl : 10 
29 5'3 12'7 WSW: WNW NW:WNW 5'2 0'0 0'78 463 p.-cl : v, slt,-r, w p.-cl : 10, sq 
30 7'8 u'8 NW:NNW NNW 5'2 0'0 1"23 453 v,w : 4, CU.-I, 1i.·cI, Slt.-SD, W p.-cI, oC,-sn : 3, th.-cl 

31 S'I u'8 NNW:N NNW: SSW 0'2 0'0 0'00 168 0 : +, ci.-cu p.-cl : 0, h. slt,-f 
-------

;. Means 2'5 II'S ... , .. . .. . .. 0'64 381 
-- -

fJ::c:::: ttr 26 z8 ~ 

Reference. ZI ZZ Z3 Z4 25 Z7 Z9 30 I 

; , 

'~. 
The mean Temperat"". of BDaptn'ation for the month was 37°·6, being '°·7 lower than 1 
The mean Temperature of the Dew Point for the month was 34°'1, being 2°'2 lower than 
The mean Degree of Humidity. for the month waS 79'3, being 1'8 less than 

the average for the 50 years, 1841-1890. 
T1le mean Elastic Force of Vapour for the month was oin'196, being oin'018 less than 
The mean Weight of Vapour in a Dubic Foot of .Air for the month was 2grs '3, being ogr'2 less than : 

The mean Weight of a Cubic Foot of .Air for the month waS 549 grains, being I grain lea8 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 propo;rtion of Sunahine for the month (constant sunshine being represented by I) was 0'208. The maximum daily amount of &nllhine was 7'8 hours on March 30 , 

The highest reading of the Solar Radiation Thermometer was 107°'7 on March 25; and the lowest reading of the Terrestrial Radiation Thermometer was 20°'6 on Maroh 2:2. 

The mean daily distribution of Ozone for the 12 hours ending 9h. was I'I; fo~ the 6 hours ending ISh. was 0'5; and for the. 6 hours ending 2Ih was 0'1
0 

;i The Proportions of Wind referred. to the cardinal points were N. 10, E. 5, S. 5, and W, II. 
~'r The Greatest Pressure of the Wind in the month was 14'7 lbs. on the square foot on Maroh 9. The mean daily Horizontal Movement of the Air for the monih 
~i was 381 miles; the greatest daily value was 615 miles on March 6; and the least daily value was 109 miles on March 22. !:i' 

l' Rain fell on 17 days in the month, amounting to 2in°I43, as measured by gauge No.6 partly sunk below the ground; being oin'682 (Jreater than the average fall for ihe 
tL 50 years, 1841-189°. 

1 ... 
'" 

.E2 



(xxxvi) 

MONTH 

and 

DAY, 

1191• 

Phases 

of 

the 

Moon. 

DAILY RESULTS OF THE METEOROLOGICAL 01lSERVATIONS 

. " I TEMPERATURE. 
Difference between . 

Of 

I 
Of the 

th A' T t ,------O-f-t-h-e-w-a-te-r-
I zO~...: 

eanK D::~~i;;ue ;: ..... 
Evapo- Dew Temperature. Of Radiation. of the Thames ~~ g 

• __________ ~_____ _ _ ___ ration. Point ______ ~ __ ~ I ' at Deptford. ~ rn 2 
.- I T~ -- ~§ --II ---- -1---

1
---1 ~.~~ 

. I' Mean I !~:~: Mean d~:~d I'g ~ I '§] I :t~ ~ 
Dally of 2.4 Average of 7.4 Mean Mean. Greatest. Least. :~ I ~ ! -;; I ~~: 

Range. Hourly of Hourly Daily I I' 0 a I ~ 00 1 :; ci i'"Fi g 31] 
, Values VnJ e I ~~ ~ .... I ~ ~ I <l) 0 g 

BARO-
METER·I _________________ ~ ________ 1 

TEMPERATURE. 

Of the Air . 

Electricity, 

I 
. 50 Years ,u S'I Value. I It 6'ocn I :§~ I ~B 'fo I ~ '~~':;' I ~-- I tIt ! ~ tIl '.s p:j 

------...:.---~------;:-....-.__:__-___,:--.---.!---~--_+--_+_-____7:...--_+_--+-___"j~-;_-__.--_;_-_T--+_---r--+----------

in. o o 

April I '" 29'746 51'3 29'0 22'3 39'0 - 6'4 3-5'0 29'7 9'3 
2 J::t~s~!~:s~ 29'595 41'9 34'S 13'4 41'0 - 4'7 36'3 30'4 10'6 
3 .. - 29'469 50'4 31'2 13'2 42'4 - 3'6 39'6 36'2 6'2 

+ 
5 
6 

29'482 54'8 39'3 15'5 46'3 + 0' I 44'7 42'9 
29'406 51'0 40'1 16'9 41'1 + 0'9 45'1 42'9 
29'493 60'4 39'7 20'7 41'8 + 1'6 44'3 40'5 

3'4 
4'2 
1'3 

7 Perigee 29'573 43'1 
8 Tn~~~ttlr; 29'723 46'8 
9 .. , 29'81 3 43'1 

6'9 40'7 - 5'4 39'6 
13'5 : 39'8 - 6'1 36'6 

5'2 40'7 - 4'9 39'8 

10 
II 

12 

29'963 50'6 36'2 
29'940 49'4 36'0 
29'954 52'1 34'7 

14'4 42'8 - 2'7 41'1 
13'4 40'7 - 4'8 38'4 
11'4 40'2 - 5'5 38'2 

13 .. , 29'9 10 46'9 
14 De~[::;i~~N. 29'95 6 51'4 
15 .. , 30'008 51'1 

16 FirstQr, 29'972 56'7 
17 .. , 29'966 54'6 
18 .. , 30'011 58'2 

33'1 13'8 40'5 - 5'5 37'S 
30'8 20'6 41'4- - 5'0 38'2 
38'2 18'9 4-6'0 - 0'9 42 '0 

39'4 11'3 48'1 + 0'8 4-4'1 
38'4- 16'2 45'5 - 2'2 40'6 
32'1 26'1 44'+ i_ 3'7 40'2 

19 Apogee 3°'032 49'6 33'7 
20 .. , 30'101 50'4 36'2 

15'9 42'1 - 6'2 39'2 
14:2 42'4- - 6'1 4-0'2 
20'1 45'6 - 2'9 4-2'2 2 I .. , 30'°53 56'1' 36'0 

39'1 
35' 5 
35'6 

33"7 
34-'2 
37 '4-

2'5 
7'4 
2'0 

6'8 
1'2 
8'6 

39"7 8'4-
H'o 10'5 
35'3 9'1 

6'5 
4'9 
1'3 

22 In Equator 29'933 53'6 38 '0 15'6 
23 .. , 29'9°3 58'0 31'9 20'1 

43'9 - 4-'6 4-0'9 31'4- 6'5 
41'1 - 1'3 4-1'3 34'8 12'3 45·41- ro f O•Z 34·z II·Z 24 Full 29'972 51'0 34'3 22'7 

25 
26 
27 

29'95 1 50'8 
29'81 I 53'2 
29' 574 59'7 

36'6 14-'2 
31'8 I 21'4 
32 '1 1 21'6 

43'1 i_ 5'3 40'4 31'2 5'9 
42'2 - 6'2 39'0 35'1 1'1 
+5'9 - 2'6 +2'2 31'9 8'0 

° 

6'5 
13'2 
3'1 

9'2 
14'3 
12'0 

I 1'9 
13'2 
11'6 

14-'8 
ITO 
18'6 

12'8 
9'7 

13'7 

12'0 
15'2 
20'5 

3'4- 7° 
4'2 66 
3'5 79 

° o o in. 

97'1 28'0 4-2'4 40'9 0'000 4'0 
72'0 29'0 42'S 41'2 0'000 0'0 
88"7 35'0 42'6 41'2 0'003 3'0 

vP : WP, wN : mP 
mP 

VP: mP: sP 

0'9 
0'7 
2'0 

89 80'3 
86 100'9 
76 111'3 

35'8 43'0 4-2'0 0'356 2'5 SP: vN, lIlP: ssN, ssP 

0'9 
4'2 
0'7 

0'9 
1'4 
1 '7 

0'0 
1"9 
2'5 

1'8 
3'9 
1'6 

0'2 
1'1 
0'7 

2'1 
2' I 

1'5 

2'3 
1'1 

0'0 

36"6 44'6 43'4 0'022 4'S vP : vP, ssN 
36'3 44'8 43'4 0'000 3'0 mP : sN, vP 

9 1 

75 
93 

5°'3 33'5 46'1 44'6 0'01 4 0'0 
89'1 29'2 46'4 44'9 0'000 1'0 
58'4 37'8 46'2 44'8 0'13 8 3'0 

86 78'0 32'2 46'1 44'6 0'000 0'5 
82 90'6' 31'3 46'0 44'6 0'021 I'S 
84 113'0 31'S 4-4'6 43'6 0'108 0'0 

77 
76 
73 

30'4 4'4'6 43'9 0'000 0'5 
25'9 45'6 44'4 0'000 I'S 
35"4- 46'6 45'3 0'000 0'0 

73 98'0 32'8< 41'2 45'7 0'045 0'0 
67 104'5 30'5 46'6 4S'4 0'000 4'0 
70 111'3 27'0 41'6 46'+ 0'000 0'0 

79 9S'2 29'4 49'1 41'4 0'000 0'5 
84 94'0 30'2 48'6 47'3 0'000 I'S 
76 126'9 29'8 49'4 47'9 0'000 3'0 

77 86'8 
62 116'2 
65 111'1 

80 101'3 
77 lOTI 

74 114'8 

36'0 49'6 48'4 0'000 
35'4 49'7 48'4- 0'000 
30'2 4-9'7 48'4 0'000 

32'8 49'8 48'S 0'011 
21'3 4-9'6 48'4 0'000 
29'6 49'6 4-8'4 0'000 

2'0 
TO 
4'0 

0'8 
6'2 
0'0 

vP 
mP: vP, ssN 

vP, ssN : wN, wP 

vI' 
vP: sN, mP 

mP, wN : ssP, ssN 

vP 
vP :mP 
vP :wN 

vP,mN 
mP: vP 
vP :mP 

mP 
mP 

mP:wP:mP 

mP 
mP:wP:mP 

vP :mP 

sP : V P, ssN : sP 
sP :mP 

mP 

28/ .. , 29'4-25 65'5 +0'9) 24'6 51'2 + 2'6 4-4'7 38'0 13'2 22'8 3'3 61 105'8 32'7 50'6 49'3 0'000 0'8 vP, vN 
29 De3[:~~ig~ S. 29'57 8 56'o! 37'3! 18'7 47'9 - 0'9 43'8 39'3 8'6 16'6 2'8 73 76'0 29'8 50'6 49'4 0'000 2'2 mP: wP, wN :, mP 
30 .. , 29'545 66'6 45'6 L~.~_ 54'9 + 5'9 51'8 48'8 6'1 12'8 2'1 79 I I 5'2 43'5 51'1 49'8 0'000 _I'_5.

1 
______ w_P ____ _ 

,t: 
Sum 

Means 14-' I 1'8 76'7 95'9 32'2 41'0 45'7 0'7 18 1"9 29"795 53'6 36'2 11'4 4-4'2 - 3'0 4-0'9 31'0 7'2 
1-___ 1-___ -1· __ -1-___ 1 ___ 1 ___ 1 ____________________________ - ---1---1------------1-

Number of 
Column for 
Reference. 

2 3 

The results apply to the civil day, 

5 6 7 8 9 10 II 12 13 14 17 18 20 

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 that determined from the reduction of the observations from 1841 to 1890, 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 (Oolumns 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, IS, 16, and 17 are derived from eye-readings of self-registering thermometers, 
The mean reading of the Bar(/met~,. for the month was 2gin'795, being Oin'OS4 Mglter than the average for the 50 years, 1841-r890, 

TEMPERATURE OF THE AIR, 

The highest in the month was 66°'6 on Aprii 30; the lowest.in the month was 29°'0 on April I ; and the range was 37°'6, 
The mean of all the highest daily readings in the month was 53°'6, being 3°'6 lower than the average for the So years, 1841-189°. 
The mean of all the lowest daily readings in the month was 36°'2, being 2°'7 lower than the average for the 50 years, 1841-189°, 
The mean of the daily ranges was 17°'4, being 0°·9 le8.~ than the average for the 50 years, 1841-189°, 
The mean for the month was 44°'2, being 3°'0 lower than the average for the 50 years, r841-1890, 

! I'j 
,I' 



MADE AT THE ROYAL , OBSERVATORY, GRE~NWICH, IN THE YEAR 1891. (zxx'Yii) 

WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS. 

OSLER'S. ROBIN­
SON'S. CLOUDS .AND WEATHBR. 

MONTH 

and 

DAY, 

1891• 

General Direction. 

hours. hours. 

:Aprill 6'1 12'9 
2 0'0 13'0 
3 0'4 13'0 

I· 

4 0'4 13'1 
5 2'9 13'2 
6 9'6 13'2 

7 0'0 13'3 
8 4'5 13'4 
9 0'0 13'4 

10 0'2 13'5 
II 1'4- 13'6 
12 1'9 13'6 

13 0~5 13'7 
14 2'3 13'7 
15 .0'5 13'8 

16 1'2 13'9 
17 8'8 13'9 
18 8'4 14'0 

19 3'1 . VI 
20 2'6 14'1 
21 10'9 14'2 

22 1'0 14'2 
23 12:8 14'3 
24 JI'4 14'4 

25 0'0 14'4 
26 1'4 14'5 
27 1'1 14'5 

A.M. 

SW: SSW 
SSE 

E: ENE 

E: ESE 
SW: SSW 

SW 

NNE:N 
NNW: NW 
Calm: NNE 

NE:NNE 
NNE:NE 

NE:NNE:N 

ESE: ENE 
NNW 

NNW: NW 

WSW: W 
NW: NNW 
Calm: NE 

ESE: ENE 
NE:ENE 
NE:E 

NE:ENE 
ENE:NE 

NE 

NNE: NE 
NE:E 

E: ENE 

28 5'2 14'6 NNW: NW 
29 0'5 14'7 NW: SW: SSW 
30 2'1 14'7 SSW: SW 

P.M. 

SSW: SE 
SE: ESE' 
E: ESE 

SE: SW 
SSW:SW 
SW: NE 

NNE 
NW: NNW 

NNE 

NE: ESE 
E:ENE: NE 
ENE: ESE 

NE:N 
NNW: NNE 
NW: WSW 

W: NW 
N: NE 

NE: ESE 

ENE: ESE 
ESE 

E:ENE 

ENE: NE 
E: ENE 

NE 

NE: ESE. 
ENE: ESE 
ESE: ENE 

NNW: WNW 
SSW 
SW 

Pressure on the 
Square Foot. 

Ibs. Ibs. Ibs. miles. 

0'7 0'0 0'0 I 162 
2'0 0'0 0'19 299 
1'0 0'0· 0'02 232 

1"2 0'0 0'01 174 
1'3 0'0 0'05 296 
I' 4 0'0 0'04 269 

3'9 
1'4 

.0'3 

0'0 

1'6 
1'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'80 404 
0'10 287 
0'00 195 

0'00 201 
0'06 294 
0'04 188 

0'0 0'0 0'00 139 
0'2 0'0 0'00 146 
0'4 0'0 0'00 162 

2'3 
1'3 
0'2 

0'7 
1'0 
2'4 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'30 

0'13 
0'00 

0'00 218 
0'01 239 
0'26 309 

1'6 0'0 0'14 337 
4'2 0'0 0'80 423 
1'7 0'0 0'15 365 

1'0 0'0 0'01 190 
0'0 0'0 0'00 182 
2'0 0'0 0'16 223 

1'5 
3'4 
5'0 

0'0 

0'0 

0'0 

0'06 213 
0'47 380 
1'54 584 

1----1---1---1--------1-----,-·----1----------

Means 3'8 13'8 

Number of 
Oolumn for 2 I 2 2 
Reference. 25 26 27 28 

The mean Te'rnpel'ature of the Dew Point for the month was 37°'0, being 3°'2 lower than 

0, ho.-fr 
p.-cl 

10 

10 
r 
o 

10 
o 

10, r 

10 
10 
10 

o 
0, ho.-fr 

10 

o 
v, H.-cl 
v, li.-el 

: 0, h, m 
: 10, Bo.-ha 
: 10, li.-she 

: 10,OC,-r 
: 10, sh.-r: V, shs.-r 

: 5, cu.-a, li,-cl 

: 10, gIm 
: 7, ci.-cn, CU.-B 
: 10, c.-'r 

, 10 
.' 10, alt,-r 
: 9, cu 

: p.-cl 
: 7, ci.-cu, Ii.-C!, h, SO.-M 

: 10, glm, slt.-f 

: 10, sh.-r: 7,ci.-cu,li.-cl 

: 4, ci .-cu, cu, Ii.-cl 
: 0, ho.-fr: 2., ci.-cu, en 

p.-cI, ho.-fr : 9, cu.-s 
v,Ii.-cI : 10, alt.-r : 10 
o : 0 : 2, ci.-cu, eu 

10 : 10 
p.-cl, th.-cl : I, li.-cl : 2, cu, Ii.-cl 
o : v : 2,ci.-cu,cu,li.-cl 

: 10, slt.-r 10 
p.-cI 
o 

: p.-el : 10 

p.-cI 
o 

10, W 

: O,ID 

: eu,' CU.-S, slt.-f, h 
: 10 
: 10, sIt.-r, w 

P.M. 

7,ei.-cu, Ii.-cI : V, li,-cl •. 0 
10, ao,-ha : 10 
10 

10, oc,-sIt.-r 
V, aha.-r 
4, ci.-cu, eu 

. 10 
8, ci.-cu, cu,-s 

10, fq.-slt,-r 

10 
p,-cI, sh,-r, hI 

10, r 

: 10 

: v, hy.-r 
: V 
: 2, li,-cl 

: 10, r 
: 9, oc.-slt.-r 
: 10, fq ,-alt.-r 

: 10 
: p.-cl 
: p,-cI 

10 : p.-cl, th.-cI 
10 : 10 
6, eu, ci.~eu, cU.-a: V 

10, sIt.-r 
5, Ii.-eI· 
7, cu, eu.-s 

10, oe.-slt.-r 
9, eu,-s 

v,r 
3, li.-cl 
V, H,-el 

: p.-cl 
: 3, th.-cl 

2, eu, li.-cl : 3, Ii.-el : p.-cl,lu.-ha 

8,ci.-eu,cu.-s,so.-ha: p.-cl, Iu.-ha 
o : 0 

4, cu.-s, Ii.-cI : 10 

10, slt.-r : 10 

v,li.-cl : 0 

3,th.-cl,so.-ha: 10 

: p,-cl 
: I, th.-cl 
: p,-cl 

6, eu, Cll.-S : p.-eI,prh: p,-cl, th.-cI 
10 : 10 : p,-cl 
10, W : p.-cl, w 

30 

The mean Degree of Humidity for the month was 76'7, being 0'1 greater than th f th 5 18 1 189'" 

The mean TUTbperature of Evaporation for the month was 40°'9, being 3°'0 lower than 1 
. .. e average or e 0 years, 4 - ... The mean Elastic ForlJe of Vapour for the month was OlD'220, bemg o!ll'029 less than 

The mean Weight of Vapour in a Oubic Foot of Air for the month was 2grs '6, being ogr'3 less than 
The mean Weight of a Oubic Foot of Air for the month was 548 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 7'1. 
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'273. The maximum darry amount of Sunshine was 12'8 hours on April 23. 
The highest reading of the Solar Radiation Thermometer was 126°'g on April 2 I ; and the lowest reading of the Terrestrial Rad'iation Thermometer was 25°'9 on April 14, 
The mean daily distribution of Ozone for the 12 hours ending gh. was 0'7 ; for the 6 hours ending ISh. was 1'1 ; and for the 6 hours ending 21h. was 0'1. 

The Proportions of Wind referred to the cardinal points were N. g, E. 12, S. 4, and W. 4. One day was calm. 
The Greatest P1'esS'/f're of the Wind in the month was S·o lbs. on the square foot on April 30. The mean daily Horizontal il/(Jve'l1U!nt of the Air for the month was 263 miles; 

the greatest dally value was 584 miles on April 30 ; and the least daily value was 139 miles on April 13. 
Rain fell on 8 days in the month, amounting to oin'718, as measured by gauge No.6 partly sunk below the ground; being' oin'943 less than the a.verage fa.ll for the 

50 years, 1841-18go. . 



(xxxviii) DAILY RESULTS 'O"'J3f THE- ME'1'1'!10ROtOGICAL OBSEltV A'nONS 
., .~ '~ii~ 

BARO- TEMPERATURE, TEMPERATURE. ~ ... ~ 
METER. Difference between 

~~. 
.J 

r--- the Air Temperature 
Of Of the and Dew Point Of the Water ci!'d 

000 ~ ..... ~ ~ ..... Of the Air. Evapo - Dew Temperature. Of Radiation. of the Thames -,~o MONTH Phasell -;11 ration . Point. - - -.. --Il;t Det>tfO'f(t.- ai 
ci! c!i 1=1 

;>~ ~,...:. t!l bo~ 0 
a.nd of t!i:I 

p..'d ;a§ s:ls::..c:I 0 

DAY, the 
]~,...:. 

Excess- !lI 
...... ~~ '0 

Electricity . 
o'd~ De- · .... 11 -s:! 'd'S> 
1I::s:!~ Mean Mean ~s:! p 4) 

~00 
.... 

ci!..c:I above duced ~ .... ~,.o s:I 
1891• Moon, ;t11 § Daily of2.4 of Z4 II::.~ 00 ~"'ci! P 

Average Mean Mean. Greatest . Least. ..... ~ .S s:! 0 
- ..... '" 

~ Range. Hourly HourI ~~ 
0 

~ ~~j a ..... o..c:l 
~ of y Daily iiai ..... ai ~ < O~ci! 

CIt !lI!lI ~ 00 
r:lt~ ~ Values. Values ~ 

~p.. ~ci! ~ 

~ f. SO Years . Value. tci! ..c:I 

i~'~ al 00 ~ ~'" bIl ~ ~O<'l 
~ 0 Q)'-' .... Il=i ot!l ~ 0 

~'-'''' ..:::I A II:: ..:::I ..:::I A 

in. ° 0 ° ° ° ° ° 0 ° ° 0 ° ° ° in. 

May I Last Qr, 29'454 61'7 49'2 12'5 54'4 + 5'2 50.'9 41'5 6'9 14'4 2'4 77 10.3'0. 46'0. 52'2 50.'9 0.'0.85 13'8 wP: .. , :mP 
% .. , 29'50.5 60.'8 40.'5 20.'3 49'7 + 0.'3 47'0. 44'1 5'6 8'4 3'6 82 10.1'4 31'0. 52'6 51'4 0.'10.3 9'0. mP: vN,vP 
3 .. , 29'744 61'2 35'3 25'9 48'3 - 1'4 43'5 38'2 10.'1 11'1 0.'0. 69 118'3 31'3 52'6 51'4 0.'0.0.0. 4'0. mP 

+ ... 29'83 I 60.'4 40.'4 20.'0. 51'0. + 1'0. 41'2 43'2 1'8 13'7 .I' 5 75 10.0.'3 36'3 53'0. 51'6 0.'0.0.0. 3'8 mP:mP,vN:vN,vP 
5 Perigee: 29'964 59'4 40.'7 18'7 51'5 + 1'2 46'7 41'8 9'7 18'8 :3'1 70. 116'0. 33'5 53'7 52'4 0.'0.0.0. 6'0. mP In Equator 
6 ... 29'90.1 66'2 38'6 27'6 50.'2 - 0.'4 46'3 42'2 8'0. 19'1 1'6 75 121'8 31'0. 54'6 53'3 0.'0.0.0. 0.'0. mP 

7 .. , 29'736 68'0. 45'4 22'6 55'7 + 4'9 49'1 42'8 12'9 22'9 5'0. 63 122'3 41 '7 55'1 54'1 0.'0.0.0. 1'5 mP : wP, wN 
8 New 29'428 61'1 43'6 11'5 52'7 + 1'7 49'2 45'7 TO. I 1'8 2'1 78 99'5 39'1 55'7 54'5 0.'0.20. ·r5 wP,mN 
9 ... 29'546 60.'3 44'5 15'8 50.'6 - 0.'6 48'1 45'5 5'1 9'9 :1'7 ~3 10.5'0. 40.'3 55'9 55'0. 0.'0.0.0. 0.'0. mP: vP, wN 

10. ... 29'622 51'6 46'4 5'2 4-8'7 - 2'8 41'9 41'0. 1'7 2'9 0.'6 94- 59'1 46'4- 55'2 54'5 0.'0.29 2"0. WWP: .. , 
II '" 29'847 74-'8 4-1'3 21'S 58'0. + 6'3 54-'0. 50.'4- 1'6 16'1 0.'8 76 13 1'9 4-6'0. 55'4- 54'5 0.'0.0.1 0.'0. .... wP: wP,wwN 
12 Greatest 30.'0.36 78'9 46'4 32 'S 60.'8 + 8'8 55'9 51'7 9'1 20.'7 1'5 71 128'5 43'5 56'3 55'4 0.'0.0.0. 0.'0. wP: mP: vP Declination N 

13 .. , 29'966 80.'5 49'8 30.'7 64'+ + 12'1 51'1 SI'I 13'3 28'4 1'2 62 128'8 4S'2 51'3 56'; 0.'0.0.0. 0.'0. vP,wN 
14 .. , 29'84-5 70.'0. 49'0. 21'0. 51'7 + 5'1 52'3 41'4 10.'3 19'1 3'6 69 123'2 4-1'0. 51'4 56'5 0.'0.0.0. 0.'0. mP: vP, wN 
15 First,Qr, 29'S4-C 59'1 41'2 11'9 48'4 - 4'4 43'9 39'0. 9'+ 19'4 2'6 70. 115'8 34'7 51'1 56'3 0.'0.25 0.'0. wN, vP: ssP, ssN 

16 ... 29'S74- 51'0. 34'9 16'1 4- I '3 -11'8 39'3 36'8 -1-'5 10.'7 0.'5 84 10.2'7 32'5 55'8 54'5 0.'0.83 5'0. vP, wN: ssP, ssN : ... 
17 Apogee 29'50.5 54'0. 30.'9 23'1 40.'4 -12'9 38'2 35'4- 5'0. 15'1 0.'0. 83 10.5'0. 28'0. 55'8 54'3 0.'117 1'2 mP ;. ssP ,ssN 

, 

18 .. , 29'21 7 43'2 31'0. 6'2 40.'8 -12'8 39'6 38'1 1.'7 5'7 0.'9 90. 61'0. 35'0 56'1 54'5 0.'53 2 3'8 wP, sN : vP, vN 

19 In Equator 29'437 59'0. 33'8 25'2 4-4'7 - 9'2 41'2 3TI 7'6 18'0. 0'0. 74 111'4 30.'5 55'8 54'7 0.'0.12 1.'5 mP : wP, wN : vP, vN; 
1.0. '" 29'5 I 8 59'2 39'9 19'3 4-8' 5 - 5'7 45'1 41'4 TI 14'0. 1'1 77 10.8'2 32'8 55'6 54'S 0.'130. 4'5 mP : ssN, ssP: vP , 

al 29'292 5C '3 42'4- 7'9 4-6'3 - 8'3 44'8 4-3'0. 3'3 10.'7 1'5 90. 66'3 4-1.'1. 55'1 53'4- 0.'28 5 0.'2 vN, VP: WP, wwN I , .. 
%2 .. , 29'43 2 60.'7 4-1"9 18'8 +8',) - 6'7 46'2 4-3'9 4'4 12'9 0.'7 85 112'1 4- 1'0. 54'6 53'2 0.'0.86 0.'8 wP, wwN : s~P, sSN'l 
23 Full 29'553 58'5 4-2'2 16'3 4-9'8 - 5'5 46'6 43'2 6'6 13'9 0.'9 78 93'6 41'0. 55'6 54'S 0.'0.0.0. 1'8 mP, vN : wN, wP I 

14 .. , 29'460. 56'2 42'1 i 4-' I 4-6' 5 - 9'1 45'6 44'6 1'9 4-'4 0.7 94 10.4'4 40.'3 55'6 54'5 0.'445 6'5 wP, wN : vN, vP I 

wP, vN: vN, wP 
I 

1.5 29'537 4-9'6 40.7 8'9 4-3'9 -11'8 42'3 40.'4- 3'5 6'3 0.'7 87 79'4 40.'7 55'4 54'1 0.'0.80. 0'8 I ... 
f 1.6 Greateat 29'5 20 59'9 4-0.'4 19'5 46'9 - 9'0. 43'7 40.'1 6'8 16'3 1'3 79 I 15'0. 37'1 56'1 547 0.'0.11. 3'2 mP: vN, vP Declination S l 

'1.7 ,., 29'454- 62'5 38'0. 24'5 4-1'1 - 8'9 4-4'7 42'0. 5'1 12'5 0.'9 83 119'8 34'2 56'4 55'0. 0.'180. 2'8 wP: ssN, ssP 
i 

1.8 '" 29'50.9 61'7 41'4 20.'3 50.'4- - 5'6 46'4 4-2'2 8'1. 15'8 1'1 74 122'0. 39'0. 56'1 55'0. 0'0.0.0. S'c wP : wP, wN : mP ! 

29 .. , 29'5 87 67'3 42'4- 24-'9 52'4- - 3'8 48'8 4-5'1 7'3 18'4- 0.'4 77 129'7 4-0.'2 56'6 55'5 0.'1. 14- 13'0. wP: wP, ssN 
30. Last Qr. 29'616 65'6 46'1 19'5 54'1 - 2'4- 51'5 49'0. 5'1 14-'1 0.'+ 82 I 13'2 39'5 56'6 55'5 0.'0.49 0.'2 wwP : wwP, mN : vP 

31 Perigee 29730. 72 '0. 41'0. 31'0. 51'6 + 0.'8 52'1 47'1 10.'5 20.7 1'3 68 128'0. 38'1. 57'6 56'3 0.'0.0.0. '5'8 wP 
------------------------------------ I 

Sum 
Means .. , 29'610. 61'4- 41'7 197 50.'4 - 1.'8 46'9 43'5 6'9 14-'6 1'4- 78'0. 10.8'2 38'2 55'4 54'3 2'688 3'4- ,., , 

--------------------- ---
Numberof 
Column for I 2 3 4- 5 6 7 8 9 10. II 12 13 14- 15 16 17 18 19 20. Reforence. ; 

The results apply to the civil day, 

The mean reading of the Barometer (Oolumn l) and the mean temperatures of the Air and Evaporation (Oolumns 6 and 8) are deduced from the photogJ:aphic records, 
The average temperature (Oolumn 7) is that 'determined from the reduction of, the observations from 1841 to 1890. The temperature of the Dew Point 
(Oolumn 9) and the Degree of Humidity (Oolumn 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaishe.r's 
Hygrometrical Tables, The mean difference between the Air and Dew Point Temperatures (Oolumn 10) is the difference between the numbers in Oolumns 6 and 9, aJld 
the Greatest and Least Differences (Columns I I and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers, 

The values given in Oolumns 3, 4, S, 14, IS, 16, and 17 a.re derived from eye-readings of self-registering thermometers, 
: 
; 

The mean reading of the BO/l'ometer for the month wa.s :39in'610, being oin'I76 lower than the average for the So years, 1841-189°, 

TBKPDATUR1C OF THB AIR, 

The highest in the month was 800 ,s on May 13 ; the lowest in the month was 30°'9 on May 17; and the range was 49°'6, 
The mean of all the highest daily readings in the month was 61°'4, being 2°'7 lower than the average for the 50 years, 1841- 1890, 
The mean of all the lowest daily readings in the month was 41°'7, being 2°'0 lower than the average for the So years, 1841-189°, " 

The mean of the daily ranges was 19°'7, being 0°'7 les8 than the average for the 50 years, 1841-189°, 
The mean for the month was 50°'4, being 2°'8 lower than the average for the 50 years, 1841-189°, 

.~ 

... 



MADE AT THE ROYAL OBSE.RVATORY, GREENWICH, IN THE YEAR 1891. (Xulx) 

;;;p;-, 
WIND AS DEDUOED FROM SELF-REGISTERING ANmIOllETERS. 

~ OSLER'S. BoBIN-
CLOUDS AND WEATHER. ,. ~ soN's. 

MONTH ~ --§ .... 
~ and U2 ~ Pressure on the Q) .... ~ General Direction. Square Foot. S 

DAY, 
0 Q) 
~ ·S po 
.~ 0 

1891• ~ III .... p. • ::;t.~ 

~ 
Q) 9'§ ~ ';~ po 

~ ~~ A.M. P.lL ~ 0 o~ 
)!:: i A.M. P.M. ~ 1 ~=I ~+> 
'2 ~ f !'S 1:1 cD ~:::;t ~ U2 0 ...:; 

hours. hours. lbs. lbs. lbs. miles. 

May I 4'1 14'8 SSW SW 9,Z 0'0 Z'48 68S 10, W : 10, r, W p,-cI, jJC, r, ijt.-W : v, sh,-r, w 
Z 1'9 14'8 SW: SSW NNW: WSW 4'0 0'0 0'33 3z8 v : 10, shs,-r 10, fq,-shs, gt~ : v 
3 9'4 14'9 SW: WSW SW: SSW Z'3 0'0 0'15 306 0' : 4, cu, cU.-s 7, H.-cI, C11.-:8 : v, !i.-ci 

... 3'9 14'9 SW: WSW SW o·z 0'0 0'00 181 p.-ci : v : 6, th,-ci 10, glm : 10 
5 8'4 IS'O E ESE: E 1"1 0'0 O'oz U4 10 : 10 0 : 0 

6 1'8 IS'I N: NE E: ESE 0'0 0'0 0'00 u8 o,d : 10, m : 8, Ii.-cl' p.-cl : 10,OC.-slt.-r: 6, li.-cI 

7 9'S I S'I N N:S O'Z 0'0 0'00 14S p,-cI : z, th.-cI, h, m 5, th.-.cI, SQ·~4a. : 0 
8 1"3 IS'Z S SSE: E: ENE 0'5 0'0 0'00, ZI7 0 : lo,.slt,-r : 10 9, cu .... s, sh.-r : 10, oc.-slt,-r 
9 Z'S IS'Z NE: NNE: N N I"S 0'0 0'13 326 0 : p.-cl : 9, th.-ci 10 : 10, oc.-th,-r 

10 0,'0 IS'3 N: NNE N I'S 0'0 0'08 337 10, slt,-r : 1.0 sIt.-shs 10 : 10 
II 9'9 IS'3 N NE: ESE I"Z 0'0 O'oS 300 10 : 6, ci.-cu, H,-ci z, H,-cl : 0 
12 10'1 15'4 N' NNE: Calm 0'0 0'0 0'00 166 v : 10,m : I, Ii.-ci 0 : 0 

l:t TO IS'4 Calm: N N:NNW 1"0 0'0 0'Q4 18z 0 : 0, h, m: z, th.-cI, h I, th.-ci : I, H,-cI 
l+ 4'0 IS'S N: NE S:N:NW z'S 0'0 0'10 ZII 0 : 10,S,Ci.-s: 10 8, ci.-cu, cU.-;S, th.-ci : 6, li,-ci 
IS 8'S IS'S WSW: WNW WNW: NNW 8'0 0'0 0'83 388 0 : 0 : 6,cu,-s,~h..r,w v. hy.-r ,fr.-r ,sn,t.l!!qs :' v ,{Ihs.-r ,l,t,fq.-sqiJ : v, r 

16 Z'2 15'6 WNW:N N: NNE 2'5 0'0 0'08 ZI4 v : 10, gt.-glm, • 10, slt,-r 10, r, gt,-glm : v, H,-cI, slt,-r shs.-r ' 
17 7"8 IS'6 WSW SW: SE 4'9 0'0 0'22 z63 I, th,-cI,ho.-fr: 6, cu, cu,-s v, fq . ..shs, hl, fr.-r : 10 
IS 0'0 IS'7 SSW:NE : NNE NNE: Calm 1'3 0'0 0'08 Z29 10, hy,-r : 10, c,-r 10, r : 10 

19 6'2 IS'7 Calm WSW: SW 3'8 0'0 0'24 u6 10 : 6, ci.-cu, Ii.-cI, h 6, cu~ cu,-s : 5, cu.-s, li,-cl,shs.-l 
20 S'7 I ~'8 SSW: SW SSW: SSE 1"3 0'0 0'10 z33 v, li,-cI : 0 : 8,ou, cu.-s,hy . ..,shs 9, sh,-r, so.-ha : 10, slt.-r 
21 0'0 1 S~8 NNE N 1'0 0'0 0'07 242 10, r : 10, c,-r 10, oc.-slt.-r : 10, oc.-slt.-r 

zz 3'0 15'9 NNE: SW WSW: SW z'S 0'0 0'04 17z 10, oc.-th.-r: 10, sIt,-r: 8, H,-ci p,-cI, oC,-r : 10 
z3 1'8 IS'9 SW: N NE: SSW 0'2 0'0 0'00 99 10 : 10, gim 8, cu,-s, H.-cl : 10 
24 0'5 16'0 SE: ESE E: NE 0'7 0'0 0'02 187 10 : 10, hy,-r 10, fq,-r : v,t,-sm,hy.-r,hl: 10, 1, t, slt.-r 

zS 0'0 16'0 N:NNW NNW: WNW 1'3 o~o 0'12 304 ,10, shs,-r : 10, oc,-slt,-r 10 : 10 : 10, slt,-r 
z6 3'0 16'0 SW: WSW WSW: SSW 1"6 0'0 o'oS 249 p,-ci : 7, cu.-s, th.-cl, so,-ha p,-cI, th,-r : p.-cI, slt,-r 
27 3'2 16'1 S:SW SW: SSW 2'7 0'0 0'05 225 p,-ci : 7, cu, cu,-s .8, cu.-s, H,-cI, fq,-r : 10, hy,-r 

28 I2'S 16'1 SSW: SW SW: SSW: S z'9 0'0 0'42 33 z v : 0 : 5,cu,-s,Ii.-cl 6, cu, cu,-s, li.-ci : z, s 
29 +'9 16'1 S: SSW SSW: ESE 1'5 0'0 0'09 25 2 v, li,-ci : 6, Ii.-c!, cu.-s, oc.-slt.-r 8, cu,-s, ci.-cu : 10, hy,-r 
30 2'4 16'2 Calm: N NNE: SSW 0'0 0'0 0'00 93 10 : 10, sIt,-r, gim 10 : v, li,-cl : v, Ii.-ci 

31 13'0 16'2 S: SE SE: E 1'1 0'0 0'02 195 p,-cl : 0 : 4, CU, cu,-s 5, Ii.-cl : I, Ii.-ci 
------

Means 4'8 IS'6 ... ... .. , .., 0'19 z46 

Number of 
Golumnfor ZI 22 Z3 24 2S 26 27 28 29 30 Reference. 

The mean Temperature oj Evaporation for the month was 46°'9, being 2°'3 lower than 

I 
The mean Temperature of the Dew Point for the month was 43°'5, being 1°'8 lower than 
The mean Degree of Humidity for the month was 78'0, being 3'0 greater than 

the average for the 50 years, 1841-1890. 
'l'he mean Elastic Fo'roe vf Vapour for the month was oin'283, being oin'020 less than 
The mean Weight of Vapour in a Cubic Foot of Air for the month was 3grs '2, being ogr'2 less than 
The mean Weight of a Oubic Foot of Air for the month was 537 grains, being I grain les8 than 
The mean amount of Cloud for the month (a clear sky being represented by 0 and an overcast sky by 10) was 7'2, 
The mean proportion of 8l6nshine for the month (constant sunshine being represented by J) was 0'308. The maximum daily amount of Sunshine was 13'0 Ilours on May 3I. 

; The highest reading of the Solar Radiation Thermometer was 131°'9 on May II ; and the lowest reading of the Terre$trial Radiati()n Thermometer was 28°'0 on May 17. ! 
The mean daily distribution ,of Ozone for the 12 hours ending 9h. was 2'0; fQr the 6 hours ending ISh. was 1'0; and for the 6 hours ending 2Jh. was 0'4. 

J 
.0 The Proport·ions of Wind referred to the cardinal points were N. 10, E. 4, S.9, and W. 7. One day was calm, 
I 
! The Greatest Pre,sure of the Wind in the month was 9'2 lbs. on the square foot on May I, The mean daily Horizontal Movement of the Air for the month was I 246 miles; the greatest daily value was 685 miles on May I ; and the least daily ~lue was 93 miles Qn May 30. 

Rain fell on 18 days in the month, amounting to 2in'688, as measured by ga.uge No.6 pllol"bly iJUU: be'lew the groUDd; being obt'68s greafjer than the &vwap Wlior the 
So years, 1841-1890. 

;;]I.,. 



(xI) DAILY RESULTS OF THE METEOROLOGIOAL OBSERVATIONS 

BARO- TEMPERATURE, ! I TEMPERATURE, ~.~ 

METER. Difference between ~~ , 

,I 

--- Of Of the th~:f Je~~~i~ture Of the Water ",'d 
11>0 CD .... 1:l 
CD..., Of the Air. Evapo- Dew Temperature. Of Radia.tion. of the Thames ~~5 

MONTH Phase. .E'd ration. Point. at Deptford. .' ","'''' ai 
"'CD = 
>§ 

~11 
~IJI)~ 0 

and of ! 
toil 

~'d ==,1:1 0 

DAT, the Sf--, I 

i 
..... r;-; .... Electricity . 

o'd~ ! Excess De- .~ ~ 'd'S> 0 

tIl=Q) : Mean Mean CD CDQO -+" 

(S9 I . Moon. cil.Q above duced .Q 
~~~ = 

;t] ~ 
Daily of 2.4 of 2.4 tIl.~ 

..., ::s 
Average Mean Mean. Greatest. Least. 'Ell .S = 0 

"" Q.Q -+" Range. Hourly Hourly 0 

1 ]~J ~ ~ of Daily ~ui ...,00 ~ OCDC1S :Jl 

~i "'''' oQ 
s:lt:~ CD CD Values Values CD~ CD'" ~ 

CD 

'~~':' ~ <Il 00 .g ~ . 50 Years . Value . .Q", ~,.. ~ 
CD<:Jt-l 

iIi 0 I 
.~~ oCl iIi .3 ~'-'''' ..:l A I tIl ..:l I:tl 0 

in. 0 0 0 0 ° ° ° ° 0 I ° ° ° 0 ° in. 

June I InEqu.a.tor 29'678 72'9 4-8'4 24'5 61'0 + 3'8 56'4 52'4 8'6 11'5 1'5 74 13 1'6 45'0 58'4 567 0'082 5'8 wP: wP: vP,ssN 
~ '" 29'688 66'1 52'4 137 51'9 + 0'2 547 51'9 6'0 12'2 . 1'3 80 91'3 5 1"5 51'6 56'S 0'057 5'2 vP, wN 
J '" 29'675 73"8 54'3 19'5 60'3 + 2'3 51'9 55'8 4'5 14-'0 0'8 86 124'0 53'8 58'2 56'5 0'008 0'8 vP:wP 

4- '" 29'5 86 69'2 53'3 15'9 587 + 0'5 56'8 55'1 3"6 11"9 0'2 88 I I 1'8 49'8 58'6 51'1 0'097 27 wP:wN,wwP:mP 

S '" 29725 73"1 49'4 237 58'9 + 0'6 55'0 51.'5 1'4 18'5 1'2 77 129'4 45'3 58'8 51'1 0'000 1'5 mP:wP,wwN 
6 New 29769 61'1 50'2 16'9 56'5 - 1"8 53'1 49'9 6'6 15'8 0'8 79 12 5'8 49'S 58'6 51'3 0'000 0'5 wP :vP 

7 '" 2973 2 . 59'0 41'1 11'9 5 1'8 - 6'4 4-8'9 46'0 5'8 12'0 0'0 81 88'0 46'1 51'8 56'8 0'000 5'5 1 wP,wwN 
8 Greatelt 29717 64'6 46'5 18'1 547 3'5 51'3 48'0 67 127 3'1 78 111'8 45'0 51'6 56'9 0'000 0'5 wP 

Declination N. -
9 '" 2973 8 62'0 41'8 14'2 54'4 - 3'8 497 45'1 9'3 14'6 2'2 70 101'7 42'0 51'8 51'1 0'000 1'5 wwP :wP.:mP 

10 '" 29'82 I 68'6 43'4 25'2 55'2 - 3'0 50'2 45'4 9'8 167 3"5 70 I I 1"2 31'4 58'6 51'5 0'000 0'5 vP,wN 
II '" 29'999 64'3 44'5 19'8 53'0 - 5'4 48'0 43'0 10'0 16'0 2'9 69 124'1 38'4 59'6 58'0 0'000 1'5 vP 
u '" 30' 1 89 66'9 41'0 25'9 527 - 5'9 48'9 45'1 1'6 157 17 76 121'2 39'0 59'8 58'1 0'000 1'2 vP 

" , .. 30' 150 78'1 44'5 33"6 607 + 1'9 54'3 487 12'0 25'5 0'8 65 12 5'8 38'2 .. , .., 0'000 3'8 wP :vP, vN 
14-

Apogee: 29'981 70'0 53'0 ITO 59'9 + 1'0 54'2 49'2 10'7 187 2'8 68 105'9 49'0 0'000 1'0 mP: VP, wwN 
First QUM'ter 

.. , , .. 
Ii In Equator 29'803 7°7 4-8'4 22'3 58'2 - 0'8 537 497 8'5 18'5 17 73 111'4 44'5 .. , '" 0'05 2 3'0 vP, wN: vP, ssN 

16 .. , 29'919 7°'5 4-8'9 21'6 58'6 - 0'4 54'0 49'9 8'7 11'1 1'9 73 120'5 44'6 .. , , .. 0'000 0'0 mP : vP : wwN, wP 
17 .. , 30' 107 76'8 48'1 28'7 63'2 + 4'1 51'7 53'1 10'1 19'4 0'4 7° 114'8 42'7 .. ' .. , 0'000 0'0 vP : vP, vN 
18 .. , 3°'132 84'3 54'1 3°'2 66'6 + 1'4 61 7 57'8 . 8'8 20'1 0'6 74 135'1 49'5 .. , .. , 0'000 2'0 wP: vP,wN 

19 .. , 30'12 I 79'6 54'3 25'3 65'5 + 6'0 60'3 56'0 9'5 18'5 1'1 72 138'8 49'2 .. ' .. , 0'000 1'0 vP, mN: vP 
10 .. , 30 ' 124 75'2 52'2 23'0 62'0 + 2'1 56'9 52'5 9'5 20'7 1'5 71 136'5 45'5 .. , .. , 0'000 0'0 mP 
&1 .. ' 30'059 747 51'0 23'7 60'9 + 0'6 55'5 50'8 10'1 19'1 3'2 69 131'2 44'0 .. , , .. 0'000 3'0 wP': wP, wN 

12 Full: 29'9°3 78'9 54'9 24'0 63'5 + 2'8 59'0 55'2 8'3 19'9 1'1 75 133'9 54'9 0'346 0'0 wwP: wP,wN: ssP,ssN 
Gre&testDec.S. 

.. , .., 

23 .. , 29755 62'3 55'9 6'4 58'5 - 2'5 51'5 56'6 1'9 3'4 0'2 93 74'0 55'9 .. , .. , 0'225 1'5 vP,wN 
14- .. , 29728 74-'1 51'0 11'1 65'2 + 4-'0 62'0 59'3 5'9 14'8 0'6 82 112'0 51'0 .. , .. , 0'024- 4'5 wP:mN,wP 

25 '" 29'672 79'6 59'3 20'3 66'9 + 5'6 63'8 61'3 5'6 12'6 2'1 83 135'3 52'0 .. , .. , 0'020 0'8 wP: sN, wP 
26 Perigee 29'68 3 79'1 56'0 23"1 64'5 + 3'1 607 51'6 6'9 15'5 0'6 78 141'1 46'9 .. , .. , 0'000 4'0 wP 
'l.7 .. , 29737 75'6 557 19'9 62'9 + 1'5 51'1 52'2 10'7 20'9 1'1 68 14°'2 537 .. ' .. , 0'000 6'0 wP : wP, wN : mP 

28 Last Qr, 29'765 79'6 53'3 26'3 65'4 + 4'1 58'6 53'1 12'3 22'6 2'2 64 144'9 49'9 , .. .. , 0'000 1'2 mP 
29 In Equatol 29'61 3 75'3 59'0 16.3 1 64'6 + 3'4 59'8 55'8 8'8 19'1 2'5 74 131'5 54'4 .. , .. , 0'036 5'0 wP: vP, vN: mP 

30 .. , 29'656 75'1 56'3 18'8 63'4 + 2'2 59'0 55'3 8'1 16'6 2'3 75 126'0 52'0 .. , .. , 0'01 5 8'0 wwP:wP 
r-

20.9160.2 + o·S 

---- --- -- ----
SUIll 

Means .. , 29'841 72'2 51'3 55'9 52'1 8'1 16'7 1'5 75'2 121'8 41'6 0'962 2'6 .. , 
----------

Number of 
OolumnfoT I 2 3 I 4 5 I 6 7 8 9 10 II 12 13 14- 15 16 17 18 19 20 
Reference.! 

I 

The results apply to the civil day. 
The mean reading of the Barometer (Oolumn 2) and the mean temperatures of the Air and Evaporation (Oolumns 6 and 8) are ~educed from the photographic records. 

The average temperature (Column 7) is that determined from the ,reduction of the observations from 1841 to 1890, The temperature of the Dew Pomt 
(Column 9) and the Degree of Humidity (Oolumn 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 (Oolumn 10) is the difference between the numbers in Oolumns 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 Oolumns 3,4, 5, 14, 15, 16, and 17 are derived from eye-readings of self-registering thermometers. 
The observations of the temperature of the water of the Thames at Deptford were suspended finally on June 13, 

The mean reading of the Barol1tcte1' for the month was 29in'841, being oin'030 /tighcr than the average for the 50 years, 184 1- 1890, 

TEMPERATURE OF THE AIR, 
The highest in the month was 84°·3 on June 18 ; the lowest in the month was 41°'0 on June 12; and the range was 43°'3, 
The mean of all the highest daily readings in the month was 72°'2, being 1°'3 higher than the average for the 50 years, 1841-189°, 
The mean of all the lowest daily readings in the month was 51°'3, being 1°'4 higher than the average for the So years, 1841-189°, 
The mean of the daily ranges was 20°'9, being 0°'1 leaa than the average for the So years, 1841- 189°, 
The mean for the month was 60°'2, being 0°'8 higher than the average for the 50 years, 1841-189°. 

." ~ 



MONTH 

and 

DAY, 

MADE A'l' THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS. 

: 

~ I 
~ II 

§ 

iii .~ 
I .g I ~ 1---------------

OSLER'S. 

General Direction. 

.... w A.M. i P.M. 

ROBIN­
SON'S. CLOUDS AND WEATHER. 

A.M. 

'
I ~ Ii ~ ! 

I ~ . ~ I --" ._.- '-------'----'---------'-----._-

hours. hours. Ibs. Ibs. Ibs. miles. I 

(xli) 

P.M. 

June I 13'5 16'2 E 
2 0'4- 16'3 SW: WSW: W 

E: Sl£ 
NW:N 

ESE 

3'5 0'0 0'35 295 
0'6 0'0 0'0 I 167 
0'4 0'0 0'00 132 

0, d : 0 

10, slt,-r : 10 
o 

10 
o : Io,r,l,t 

: 10, th.-r 
3 1'4- 16'3 Oalm : NE 10, oc,-r : 10 : 9, ei.-eu, eu.-s 4, cu, li.-cl : 10 

4- 1"8 16'3 
5 7.'5 16'4-
6 2'4 16'4-

7 0'0 16'4-
8 1"0 16'4-
9 4-'1 16'4-

ESE: E 
WSW 

NNE: ENE 

NE 
NNE:NE 
NNE:NE 

ESE: SW 
SW': NNE 
ENE:NE 

NE 
ENE:NE 
N:NNW 

0'2 0'0 0'00 188 
0'2 0'0 0'00 230 
3'1 0'0 0'32 316 

2' 5 0'0 O· 4-5 425 
1"3 0'0 0'10 355 
2 '9 0'0 0'48 394 

10 9'7 16' 5 WSW: W : N N : NE 0' 5 0'0 0'01 199 
0'0 0'02 215 
0'0 0'00 184 

II 9'5 16'5 NNE: N NNE: NE 1'2 
12 7'3 16'5 WSW: NNE: N N : NNE: ESE 0'3 

I3 8'9 16'5 
14- 5'3 16'5 
15 2'1 16'5' 

16 6'4- /16'5 
17 8'01 16 '6 
18 5'7 16'6 

, 

SW 
WNW:NW 

SW 

WNW: NNW 
Oalm: SW 

SW 

W 
NW: SSW 
WSW:W 

I" 5 0'0 0'05 267 
1'0 0'0 0'04- 264-
5'3 0'0 .0'33 295 

NW : E : SE 1"3 0'0 0'07 264-
NW : S : SW 0'0 0'0 0'00 I 15 

8W:N 0'2 0'0 0'00 118 I 

10 
o 

10 

10 
10 
10 

o 
o 
o 

o 
10 
p,-cl 

o 
o 
o,h,m 

19 4'1' 1'16'6 
20 11'8 16'6 

Oalm: N 
NE:NNE 
NNE:N 

NNl£ : 'ESE 
NE:E 
NNE 

I 
0'6 0'0 0'01 128 I 0, h 

21 4'3116'6 
, 

22 4-'0 16'6 
23 0'0 16'6 
24 5'~ 16'6 

NNE:NE 
NE:NNE 
E:ENE 

NE 
NE 
E 

1'7 0'0 0'09 236 \1 0 
2'4- 0'0 0'37 341 10 

,3'4 0'0 0'4-4 35 2 I) 

1"5 0'0 0'04 228 
2'0 0'0 0'05 138 I 

I 

10 
10, fq.-r 
10 

25 1'1 116'6 Oalm SW: WSW 0'2 0'0 0'00 4-9 I 10 

:~ 1 ~:~ i~~:~ SS~V: sw I SW S~SW ;:~ ~:~ ~:~t ~~~ I I~ 
I ' I 

28 6'4- ,16'5 SW: SSW I SSW: SE 0'6 0'0 0'02 210 Ii 

29 6'5 16'5 SSE: SW I SW : SSW 2'2 0'0 0'18 295 I 

v 
p.-cl 
v 

: 10, r 
: 3, li.-cl 
: 10 

: 10 
: p.-cl : 8, ci.-cu 

9, cU,-s : 10 : 

I, th.-cl: 5,Ii.-cl,h 
p.-cl : 6, ei,-eu, ell.-S 

5, li.-cl : 10 

: 0 

: 5, CU.-B, th.-cl 
: 10 

: 7, cu, cu.-s 
: 0, h 
: 6,1i.-cl,h,slt .... f,glm 

: 10 : 3,ei,-cu,eu,-s,li.-cl 

: 10 : 2, Ii.-ol 

: 10 : 5, cu, cu,-s 
: 10, th.-r 

: 10, li.-shs: 9, li.-cl 

: 10, li.-shs, m J 

: p,-cl, m : 4,cu,eu.-s,ei.-cul 

: 6, ell, Cll.-S 

: 10 
: 10 

: 5,1i.-el, ci.-s 
: 9,sc,oc,-slt.-rl 

p.-cl, t 

10, fq,-r : 
8, ci.-cu, cu,-s : 
8, cu.-a, li.-cl : 

10 
10 
10 

I, li.-cl 
4-, li.-cl 
5, li.-cl 

2, cu, li.-cl 
3, li.-cl 

4-, li.-cl 
4-, li.-cl 
3, H.-cl 

: 10 

: 0 

: 10 
: 10 

: 10, oc.-th,-r 
7, li.-cl : v, th.-cl 

p,-cl 
: 0 

: 0 

: p,-ci 
: v, li.-cl 

p.-cI, h 

10 : v, r : vv, li.-cl 

3, eu, cu.-s, t : p.-el 
3. ci,-eu, ei.-s, h : 0, h 
6, eu.-s : p,-el 

6, eu, cu.-s, li.-cl : I, th.-el 
I, li.-cl 3, ci.-cu, cu 

2, li.-cl : 4, li.-cl, cu.-s : 10 

p.-cl, oc.-slt.-r, so.-ha: 10, e,-r 
10, oc.-th.-r : 10,oc.-slt.-r 
v,eu,li.-d,t,hy.-sh: 8, eu.-s, slt.-r 

6,cu,ci.-cu,1i.-cl : 
3, cu,-s, ci.-eu 

4, Ii.-cl 
6, H,-cJ 
9, eu.-s, sh.-r 

: v, li.-cl, I 
p.-cl : 0 
: v, li.-cl 

: v, eu.-s 
: p.-ci 
: 10, oc,-slt.-r .305·6iI6·5 'SS\V I sw:ss"r 2'5 0'00'3 1 330

1 

:_M~~e~a~n~S~:~~5~'4-~1~16~'~5-1'_-_-_-_-_~~ .. ~.~~~~~~:-___ ._ .. _____ ---- 0·15 [24' 1

1 

_________________ , ____________________ _ 

Number of I ' I 
'«ir~~e~~n~~~ 21 22 23 i 24 25 26 I 27 I 28 29 30 

1----------------------------------------------.:-----------.. - -----.---- .---- ---- .. -------

The mean Temperature of Evaporation for the month was 55°'9, being oO'g Mgher than ( 
The mean Temperature of the IJew Point for the month was 52°'1, being I~'O higher than 

The mean IJegree of Humidity for the month was 75'2, being 1'2 greater than the average for the 50 years, r841-1890, 
The mean Elastio Foroe of Vapou'f for the month was Oin'389, being oin'014 greater than ~ 
The mea.n Weight of Vapour in a Cubio Foot of Air for the month was 4grs '3, beingogr'1 greater than 
The mean Weight of a' Cubio Foot of Air for the month was 531 grains, being tlw same as 
The mean amount of Cl(Yud for the month (a clear sky being represented by ° and an overcast sky by 10) was 6'1. 
The mean proportion of Sunshine for the month (oonstant sunshine being represented by I) was 0'329. The maximum daily amount of Sunshine was 13'5 hours on June I, 
The highest reading of the Solar Radiation Ther'11wmeter was 144°'9 on June 28 ; and the lowest reading of the Terrestrial Rad'iat'ion Thermomete1' was 37°'4 on June 10. 
The mean daily distribution of Ozone for the 12 hours ending gh, was I'g; for the 6 hours ending ISh, was 0'5 ; and for the 6 hours ending 21h. was 0'2, 
The ProporUons of Wind referred to the cardinal points were N. g, E. 7, S.6, and W. 7. One day was calm. 
The Greatest Pressure (If the Wi~~ in the month was 5'3 lbs, on the square foot on June 15. 'rhe mean daily Hurizontal il1o'vement of' the Ai'r for the month .. as 

243 miles; the greatest daily value was 425 miles on June 7; and the least daily value was 49 miles on June 25. 
Rain fell on II days in the month, amounting to oin'g62, as measured by gauge No.6 partly sunk below the ground; being- Iin'060 le.~8 than the average fall for 

the So years, 1841-18go. 

GREENWICH MA.GNETICA.L .AND METEOROLOGICA.L OBi1l:R.VA.TIONS, 1891. F 





MADE AT THE ROYAL , OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xliii) 

MONTH 

and 

DAY, 

hours. hours. 

July I 2'9 16'5 
2 14'0 16'5 
3 8'0 16'4 

4 9'2 16'4-
5 1"7 16'4 
6 4'6 16'4 

7 5'6 16'3 
8 2"7 16'3 
9 2'9 16'3 

10 0'3 16'3 
1 I 7"8 16'2 
12 1"2 16'2 

13 1"4 16'2 
14 2'3 16'1 
15 5'4 16'1 

WIND AS DEDUOED FROM SELF-REGIBTERING aNEMOMETERS. I 

OSLER'S. ~~w.~-
------------- -- ------------

General Direction. 

1----------------------

A.M. P,M. 

SSW: Calm 
SW 

SSW: SW 

SW:WSW 
SW: SSW 
SW: SSW 

SW 
SW:W 

NNW:N 

N:W 
NW:WNW 

Oalm 

E:ENE 
NE 

NNE 

SW 
SW: SSW 

SW 

W: SW:SSW 
SSW 

SW:WSW 

SW 
WNW:NW 

N:NE 

W:WSW 
NW:N 

N:NE:E 

E: ESE 
ENE:NE 

NNE 

I 
Pressure on the 

Square Foot, 

Ibs. Ibs. Ibs. miles. 

2'4- 0'0 0'2 I 220 
2'6 0'0 0'34 354-
1"1 0'0 0'02 238 

0'8 0'0 0'01 228 
2'8 0'0 0'23 305 
3'3 0'0 0'4-6 401 

7"5 0'0 0"74 463 
2'2 0'0 0'28 372 
1"5 0'0 0'06 281 

0'0 

0'2 
0'0 

0'0 
0'0 

0'0 

0'00 
0'00 
0'00 

170 
188 
115 

0'2 0'0 0'01 173 
0'2 0'0 0'00 182 
0'2 0'0 0'01 199 

16 8'8 16'1 NW:SW:WSW WSW: SSW 
SSW 
SSW 

0'5 
0'6 

0'0 

0'0 

0'0 

0'00 
0'01 
0'00 

200 

212 17 12'3 16'0 SSW 
18 1"1 16'0 SSE: SSW 

19 3"7 16''0 
20 T2 15'9 
21 2'2 15'9 

22 
23 
24 

7"8 15'8 
0'6 15'8 
5"7 15'7 

25 TO 15'7 
26 9'8 157 
27 0'2 15'6 

28 T6 15'6 
29 0'2 15'5 
30 2'6 15'5 

31 4'9 15'4 

SW: SSW 
SSW: SW 

SSW 

SW:WSW 
SW:WSW 
W:WSW 

SW:NW 
N: Calm 
Variable 

WSW:W 
SW 

WSW:W 

NNW:N 

SW 
SSW: S 

SSW: SW 

SW:WSW 
W:WNW 

WSW 

0'4 

5'0 
1'6 
1'2 

2'2 
2'1 
1"0 

0'0 

0'0 
0'0 

0'0 

0'0 

0'0 

0'36 
0'03 

0'03 

0'09 
0'19 
0'03 

21 3 

337 
269 
240 

297 
346 
282 

NW : NO'1 0'0 0'00 197 
Variable 0'0 0'0 0'00 6 I 

NNW: NW: WSW 1'4 0'0 0'04 204 

W:WSW 
SW:W 

NW:NNW 

N:NNW 

3'2 
2'4-
4'4-

0'0 

0'0 

0'0 

0'08 

0'21 
0'12 

29
8 

I 33 1 

286 

2'3 0'0 0'10 218 
I----I---I---I-----,---I----~---I·----------

Means 4'9 16'0 ... '.. 0'12 254 

OJ.OUDS AND WEATHER. 

-------------------------;-------------------

10 
o 
V 

0, d 
o 

10 

A.M. 

: 10, hy.-r 
: p.-cl : 7, cu, ci.-cu,ll.-cl 

: p.-cl : 8, ell, cu.-s 

8, cu, cu.-s 
5, ci.-cu, cu.-s 
p.-cl, shs.-r, hI 

: 3,cu,cu.-s,li-cl 10, slt.-r 
p.-cl : 10, slt.-sh 10, oc.-slt.-r 

: 10, oc.-shs p.-cl, hy.-sh, t 

P.M. 

: V, cu.-s 
: I, th.-cl 
: 3, cu.-s, li.-cl 

: 5, li.-cl, cu.-s 
: 10 
: z, li.-cI, s 

o : V, li.-cl : 10, shs.-r 
: 10, slt.-shs, t 

p.-cl, t, hy.-r, W : 10 
10, li.-shs 
o : p.-cl : 10 

9, cu.-s, n,t.-sm,hy.-r: Io,t.-sm,hy.-r: 3, Ii.-cl, ill 
8, cU.-s, li.-cl: V, li.-cl : 0 

o 
p.-cl 

10 

10 
o 
V 

o 
o 
p.-cI 

o 
o 

10, slt.-r 

10 
p.-cl 
3, Ii.-ci 

o 
o 

10, slt.-r 

o 
V 

V 

v 

: 10, m 10 
: 3, li.-cl 5, 1i.-cI, h 
: 6, cu.-s,th.-cl,h 6, cu.-s, li.-cl 

: 6, CU,cu.-s,li.-cl,h 10 

I, li.-el 
p.-cl 
7, eu.-s, li.-cl 

: 10 : 5, 1i.-cI 10, th.-r 
: 5, Ii.-el 
: V, Ii.-el 
: p.-cI 

: 10 

: 6, cu.-s,ci.-cu,li.-cl p.-cl 

: 5,cu.-s,li.-cl,h 
: 4, ci.-cu 
: 10, oc.-th.-r 

: p.-cl 
: 6, cu,cu.-s,li.-cl 
: 10 

5, cu, cu.-s 
4, eu, ci.-eu, t 

10, oe.-slt.-r 

: p.-cl 
: 0 

: 10, slt.-r 

V, t.-sm, hy.-r, hI: V, r 
7, eu.-s : 10, slt.-r 

Io,slt.-r,t,so.-ha: 6,cu.-s,Ii.-cl: V, Ii.-cI 

4, ell, li.-cl : 6, cu, li.-el 
: 10, th.-r 10 

7, cu, ci.-cu, cu.-s 10 

n,t.-sm,hy.-r: 3, li.-cl 
: 4, li.-cl, h, m 
: 3, li.-cl 

: 8, cu.-s 
: o,h,m 

5, ei.-cu, li.-cl : I, li.-el 
0, h : 2, th.-el : 0 

: 10, r, glm : 10, hy.-r, t, glm 10, th.-r : 10, hy.-r, 1, t: 0 

: 6, cU,cu.-s,li.-cl 7 ,eu.-s,li.-cI: 10, sh.-r : v, Ii.-cl 
: 10, r 10, fq.-r : v 

: Io,hy.-sh: v,sh.-r,l,t v, shs.-r, t, so.-ha, glm: 2, Ii.-cl 

: 10 : 8,eu,cu.-s 9, cu, cu.-s, ci.-s, slt.-r : 10, r 
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1

----,1-------------1-----------1----1----1---------11-----------------------------
Number of 
Oolullmfor 21 22 23 24 25 26 27 28 29 
Reference. 

-----------------------------------------------
The mean Temperature of Evaporation for the month was 56°'3, being 1°'5 lower than i 
The mean Temperature oftke IJew Point for the month was 53°'r, being 0°'8 lower than 

The mean IJegree of Humidity for the month was 78'2, ~eing 4'4 ~,.eat~r than the average for the 50 years, 1841-189°. 
The mean Elastic Force of Vapour for the month was om'404, bemg 01ll'0I2 less than 
The mean Weight of Vapourina 01~bicFootof Air for the month was 4grs ·S, being ogr'l less than 
The mean Weight of a Oubic Foot of Air for the month was 529 graiM, being 2 grains greater than 
The mean amount of Cloud for the month (a clear sky being represented by ° and an overcast sky by 10) was 7'1. 
The mean proporlion of Sunshine for the month (constant sunshine being represented by I) was 0'305. The maximum daily amount of Sunshine was 14'0 hours on July 2. 
The highest reading of the Solar Radiation Thermometer was 141°'5 on July 22; and the lowest reading of the li''I'restrial Radiation Ther1nometer was 37°'0 on July 28. 
The mean daily distribution of Ozone for the 12 hours ending 9h, was 1"7 ; for the 6 hours ending ISh. was 0'3; and for the 6 hours ending 2Ih, was 0'4· 
The Proportions of Wind referred to the cardinal points were N. 6, E. 2, S. 10, and W. 12. One day was calm. 
The Greatest Pressure of tke Wind in the month was 7'S lbs, on the s'lu'tre foot on July 7. The mean daily Horiz()ntal Movement of the Air for the month wa.s 

254 miles; the greatest daily value was 463 miles on July 7 ; and the least daily value was 61 miles on July 26, 
Rain fell on 17 days in the month, amounting to 31ll'388, as measured by gauge No.6 partly sunk below the ground; being' cin·0I8 greater than the averag" fall for 

the 50 years, 1841--189°. 

P2 



(x1iv) 

MONTH 

and 

DAY, 

1891, 

Phases 

of 

the 

Moon. 

DAlLY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

I ____ T_E_M_PE_R_A_T_U_R_E_, ___ I Diffarence between . 
I the Air Temperature I I Z ~ . 
i Of Of the and Dew Point, Of the Water ctsog 
IEvapo- Dew Temperature. I Of Radiation'_1 of the Thames ;~. ~ 
i ration. Point. 1 at Deptford. ... U" ~ 

--------- ----1- ----- -----------1 ~§ 1
1

---

1

--- ,-----1 ~,~~ 
I Excess I De- '<3 II .rr. I: '"d 'CD ~ 

Mean 1 Mean ' ~ $:I § I 'l) ! 'l) 0 0 

Daily I aboye duced I P=l 0 rn 'I -S ~ ~~ 
of::4 A verage I of 2.4 i Mean Mean. Greatest. Least. '0 ~ ~. § ! I.... '" 

BARO-
METER. 1 ________________________ _ 

Of the Air. 

TEMPERATURE. 

Electricity, 

Range. Hourly of I Hourlyl Dailu S ~ ri I"; . 1 g 5lo ,s 
I 

J 1 I : ~~~ ~,p:;;-"']~ I ~. I 1 ~ 
I 

I Values" 50 Years., values" Value. ~~ -::, '" p ~ -::, p ,§~,~ 
I I i I ~'-' iIi I ~CJ iIi I ~ ~ P-. 

--~--~-----~--~-----~-~---'--~------~-~--~----~-----~---~-~---7---7--2----------------

Aug, I I ", 2;:796 7~'o 5:'4 
21' Greatest 29'697 69'1 53'8 
3 ,., 29'43° 7 I '6 49'2 

I 

Declination X, 

4-~ I' N:e:w: 29'449 7°'5 41'1 29'635 69'2 48'3 
29'876 58'1 52'2 

71 .. ' 29'94066'11 48'1 
81 Apogee 29'942 75'0 53'0 
9 In Equator 29'7 24 63'155'9 

23'4-
20'9 

5'9 

18'0 
22'0 
/,2 

10 .. ' 29'679 74'3 52'2 22'1 
II ", 29'83870'9 49'7 21'2 
12 FirstQr, 29'652 75'1 55'0 20'1 

13 
14 
15 

29'822 74'0 
29'873 79'S 
29'75 1 72'3 

54-'0 
58'5 
54-'0 

17 
18 

29'802 69'3 5°'1 
29'720 73'4 49' I 
29' 50 5 70' 5 54'3 

19 Full 29'512 70'1 
20 Perigee 29'4-80 68'1 
21 .. ' 29'200 59'7 

53'3 
48'4-
51'0 

22 In Equator 29' 3 75 67'7 47' 3 
23 .. ' 29'5 67 67'3 52'2 
24 .. , 29'7°9 68'8 5 1'4 

25 .. ' 29'54-9 65'1 
26 Last Qr, 29'393 72'6 
27 ", 29'3 11 63'1 

53'7 
59'3 
55'3 

28 .. ' 29'560 69'4 50'7 
29 De~tr~:;f;~,~ x, 29'798 70'3 4-/,6 
30 I ... 29' 869 67'6 43'2 

20'0 
21'0 
18'3 

20'4-
15' I 
11'4-

11'4 
13'3 
1'8 

59'3 -
59'2 -
5/'3 -

54'9 -
56'8 -
55'1 -

56'9 -
61'S -
58'3 -

2'9 
2'9 
4'8 

/'3 
5'5 
1'3 

5'6 
1'0 
4'2 

59'3 - 3'2 
59'6 - 2'9 
62'7 + 0'2 

° ° 
54'S 50 '2 

56'9 54'8 
53'5 50'0 

52'0 49'2 
53'9 51'2 
53'7 52'3 

52 '4 48'3 
51'9 54'S 
56'3 54' 5 

54'S 
53'4-
55'7 

62 '4 0'0 5/'9 
65'7 + 3'4 61'8 
62'2 + 0'1 51'9 

54' I 
58'6 
54-'2 

59'2 - 2'8 
60'8 - 1'0 
61'3 - 0'3 

58'8 - 2'6 
56'3 - 5'0 
56'6 - 4'5 

56'2 - 4'8 
56' 5 - 4-'4 
5/'S - 3'0 

58'S - 2'0 
62'7 + 1'9 
59'7 - 1'0 

5/,7 - 2'9 
5/,1 - 3'2 
53'6 - 6'5 

55'7 
53'7 
55'4 

53'4 
53' 5 
54'8 

55'9 
59'1 
58'3 

52 '9 
5 I '3 
54'3 

53'3 
56 '0 

51'1 

54-'7 52'0 
53'4 50 '0 
50 '0 46'5 

9'1 
4'4 
/'3 

4'5 
6'2 
TO 

8'3 
1'1 
8'0 

/,2 
8'0 
5'0 

5'9 
5'0 
2'3 

57 
/,1 
1'1 

16'0 
14'8 

5'0 

12'8 
12'4 
21'6 

14-~0 

13'0 
4-'7 

3'2 
0'8 
1'4 

1'3 
0'6 
0'2 

2'7 
1'2 
0'6 

3'0 
1'9 
1'1 

0'0 

1'2 
0'8 

0'8 
0'2 
0'2 

0'0 

1'8 
0'8 

1'2 
1'9 
0'9 

2'0 
1'2 
0'0 

° ° 
72 121'0 5°'4 
86 123'0 48'0 
77 13 8'0 45'0 

81 140'1 42'2 
82 112'7 42'8 
91 78'0 '46'1 

73 116'0 42'0 
79 13 8'3 48'5 
87 81'0 51'5 

86 148'5 
81124'2 
78 136'8 

45' 5 
4-2'4 
5°'0 

74 133'3 4S'7 
79 148 '0 53'0 
75 130 '0 49'0 

77 106'2 44-'0 
75 143'0 42'3 
84 93'1 5°'0 

81 122'6 4S'o 
83 125'7 41'0 
92 7 S'o 46 '0 

S2 120'2 39'0 
SI 9°'9 48'0 
81 128'1 45'4 

S2 122'0 
79 13 2 '9 
92 73'2 

SI 139'5 
77 136'1 

76 128'2 

52 '4-
54'0 
5 I '5 

° in. 

0'000 
0'886 
0'030 

0'062 
0'000 
0'°50 

0'000 
0'01 4 
0'137 

0'0 
6'2 
3'8 

1'0 
0'0 
0'0 

1'0 
2'0 
3'0 

0'048 2'0 
0'000 3'5 
0'°7 1 4-'5 

0'000 4'0 
0'000 0'0 
0'038 0'0 

0'000 
0'007 
0'223 

2'0 
6'2 
4'8 

0'216 6'5 
0'657 5'0 
0'3 29 1'5 

0'021 0'2. 
0'000 0'8 
0'036 2'0 

0'053 12'5 
0'047 9'3 
0'5 21 14'0 

0'02 3 5'5 
0'009 0'8 
0'000 2'0 

31 29'53 8 66'1 41'2 18'9 51'S - 2'4 55'3 53'4 4'1 10'3 0'9 86 101'0 40'3 .. , .. , 0'237 16'7 

vP,wN 
wP: vN, vP 

wP, mN : ssN, ssP 

wP : ssP, ssN 
wP : vN, wP : vP 
vP, wN : wP, wN 

vP: vP, wwN 
wP: wP,wwN 

wP 

wP : ssN, vP 
wP 

wP: vP, wN 

vP :wP 
wP 

wP :wP,wwN 

wP: vP, wwN 
vP :wP 

sN,wP :wP 

wP: vN, vP 
wP: vP, wN 
.. , : wP, vN 

wP 
wP 

wP: wP, wN 

wP, sN : .. , 
.. ,: wP: ... 

.. , : V P, BsN : w P 

wP : ssP, sBN : mP 
wwP : vP, ssN : mP 

mP 

... : wP 
1---·-1-----(--------------------- ----------------------- --,1---------

Sum 

Means 1'1 81'0120'1 46'1 .. , 3'7 15 3'9 
I----I----!I--- -------1----1---,1------------c--------------- .--,1----------...,.( 

Number 0:1' 
Column :l'or 
Reference. 

2 3 

The results apply to the civil day, 

4 5 6 7 8 9 10 I I 12 13 14- 15 16 17 18 19 20 

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 that determined from the reduction of ,the observations from 1841 to 1890 , The temperature of the Dew Point 
(Column 9) and the Deg-ree 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 29in '64S, being oin'I37 lower than the average for the 50 years, 1841-1890, 
TEMPERATURE OF THE AIR, 

The hig-hest in the month was 79°'5 on August 14 ; the lowest in the month was 43°'2 on August 30 ; and the range was 36°'3, 
The mean of all the hig-hest daily readings in the month was 69°'3, being 3°'5 lower ~han the average for the 50 years, 1841-189°, 
The mean of all the lowest da.ily readings in the month was 51°'5, being 10,~ lower than the average for the 50 years, 1841-189°, 
The mean of the daily ranges was 17°'8, being 2°'0 leIS than the average for the 50 years, 1841-189°, 
The mean for the month was 58°'8, being 2°'9 lower than the average for the 50 years, 1841-189°. 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS. 

MONTH 

and 

DAY, 

hours. hours. 

OSLER'i. 

General Direction. 

A.M. P.M. 

Aug, I 2'8 15'3 NNW: WNW: W WNW: W: WSW 

Pressure on the 
Square Foot. 

ROBIN­
SON'S. 

! Ibs. Ibs. Ibs. miles. 

CLOUDS AND WEATHER, 

A.M. 

p,-cl 

(xlv) 

P.M. 

10 
2 2'4 15'3 WSW: SW SW 
3 7'2 15'2 SW: WSW WSW: SW 

1'0 
1'8 
2'7 

0'0 
0'0 
0'0 

0'01 
0'03 
0'17 

10 
10 

V 

p,-el, hy,-r 
7, eu, eu,-s 

6, CU.-B, th.-cl, h : 
v, fq.-hy.-shs, t.-sm : 
v, shs.-r, t : 

V, t, fq,-hy,-shs 
2, Ii.-el, 1, d 

4 6'4 15'2 
5 5'2 15'1 
6 0'0 15'1 

SSW: SW 
SW:N 

N:NNW 

SW 2'5 0'0 0'03 205 
0'7 0'0 0'00 147 
0'0 0'0 0'00 I I I 

p,-el 
v,m, d 
V 

: 5,eu,eu,-s,li,-el Io,l,t,r :p.-cl,~il.-r,prh,so.-ba: v,l 
NE: NNE: SSW 

N:NW 
: 3, h, m 2, eu,-s, li.-el, t : V, 1 
: 10, r 10, slt,-r : 0, f 

7 6'1 15'0 
8 1'5 15'0 
9 0'0 14'9 

10 5'5 14'9 
I I 5'0 14'8 
I2 6'1 14'7 

13 6'9 14'7 
14 3'7 14'6 
15 5'8 14'6 

WSW: WNW 
WSW 
SW 

SW:WSW 
SW 

SSW: WSW 

WSW:W 
SW:WSW 
SW:WSW 

16 4'2 14'5 WSW: W 
17- 4"7 14'4 SW : SSW 
18 2'7 14'4 SE: SSE: SW 

19 7'2 14'3 SSW: SW 
20 5'1 '4'3 SW 
21 0'0 '4'2 SSW: NW: WNW 

22 4'9 14'1 
23 1'3 14'1 
24 2'9 14'0 

25 0'5 13'9 
26 2'8 13'9 
27 0'0 13'8 

28 '9'0 13'8 
29 10'8 13'7 
30 6'5 137 

SW:WSW 
N:NNW 

SW:WS\V 

SSW: SW 
SW 

SW: SSW 

SW 
SSW: WSW 

SW:S 

WNW 
WSW:SW 

SW 

2'0 
2'7 
2'7 

0'0 
0'0 
0'0 

O'II 

0'07 
0'39 

NNW: NW: WSW 1'7 0'0 
0'0 
0'0 

0'08 272 
0'05 264 
0'5 8 42 3 

WSW: SW "5 
WSW:W 4'4 

WSW: SW 
WSW:SW 
W:WSW 

NW: Calm 
S:SE 

SSW: SW 

SW:WSW 
SSW: SE: E 
WSW:SW 

2'5 0'0 0'25 386 
1'5 0'0 0'12 338 
2'2 0'0 0'19 303 

0'0 
0'3 
0'4 

2'5 
0'8 
2'9 

0'0 
0'0 
0'0 

0'0 
0'0 
0'0 

0'00 
0'01 
0'01 

0'23 
0'02 
0'3 8 

293 
23 1 

320 

W:WNW:N 1'0 
NNW:W: SW 07 

0'0 0'02 247 
0'0 0'03 228 
0'0 0'04 265 SW 1'3 

SW 
SW: SSW 
SW: SSW 

SW: SSW 
SW 

SSW:SW 

5'2 0'0 

6'1 0'0 

4'0 0'0 

1'43 
1'55 
0'66 

3'5 0'0 0'5 6 404 
3'1 0'0 0'31 316 
0'0 0'0 0'00 , I 5 

o 
p,-el 

10 

p,-el 
p,-el, hy,-d 

10, slt,-r 

: 6, ci.-cu, th.-cl 
: 10 
: 10, slt.-r 

: 8, cu.-s 
: ~ 5, cu.-s, li.-cl 
: 10, H,-shs 

: 3, ci ... cu, li.-cl p.-el 
10 
p,-el 

: 10 : p.-el 

o 
p.-el 

10, hy.-r 

: p.-el, sh,-r,glm 

: p.-el 
: 8, eu, ci.-cu, th.-cl 
: 10, oe,-th,-r 

o,d 
o,d 

: p.-el : p.-cl, shs.-r 

10, hy.-r 

0, d 
10 
10 

: 9, eu, li.-cl 
: 10, fq.-th.-r 

: v, th.-cl, h, m 
: 10 
: p.-el 

10, r : 10, W 

10, oe.-r, st.-w : p.-el 
10, fq.-shs: 10 

v, shs.-r ; 
v,d : 
o,d 

o 
o 

: 10, r 

: v, :~;~oa~, eu ... s, 

: 3, eu, ei.-eu, cu.-s 

3, th.-eI, h 

9, ei.-eu, eu,-s 
9, eu, eu,-s 

10, slt,-r 

: 4, li.-cl 
: 10, slt.-r 
: p.-cl, hy.-sh 

10, shs.-r, 1, t : 2, th,-el, m, d 
10 10 : 

6,eu, ell,-S, li.-el,w: o 

p,-el 
7, ei.-eu, en,-s 
6, eu, ei.-eu 

: 10 I 
: 4, li.-cl 
: 2, li.-cl 

9, ci.-cu, cu.-s : 10 

9, ci.-cu, cu.-s : 10, oc.-r 
10 : 4, Ii.-el : 2, Ii.-el 

V, shs.-r, hI, t 
10, r 
10, oe.-sIt,-r 

10 
p.-el 

10 

10, se, sh.-r, w 
10 
10, e,-r 

: v, oc.-slt.-r 
: 10, c.-hy.-r 
: 10 

: 10, oe.-th.-r 
: p.-cl, slt.-r 
: 10, shs.-r 

: 10, fq.-r, st -w 
: 10, fq.-sbs 
: v,oc.-sbs 

y,ci.·cu,('n.·~,li.·cl: p.-el 
5, ell, ei,-eu, cu,-s : o,d 

: I, ll.-el, d 

I, li.-cl, so.-ha : 1, Ii.-el 

31 0'3 13'6 SSE: S: SSW SW: SSW : 10, r : 10, slt,-r 10, oe.-slt.-r : 10, r, W 1----1 ______ 1 _______ ...;...1 _______ --:-__ 1 __ --------
Means 4'1 14'5 
1-----------1------1-----------1--------1---1---------------------------------II------------------------------------~ 

; Numberof 
Column for 2 I 22 
Reference. 

25 26 27 28 

The mean Tempel'at1tre of Evaporation for the month was 55°'6, being 2°·0 lower than 
The mean Temperature of the IJew Point for the month was 52°'8: being 1°'4 lower than 
The mean IJegree of Humidity for the month was 8ro, being 4'2 greater than 
The mean Elast'ic Force of Vapour for the month was Oin'400, being oiu'02 I less than 
The mean Weight of Vapour in a Oubic Foot of Air for the month was 4grs '4, being ogr'3 less than 
The mean V,Teigh.t of a Oubic FilOt of Air for the month was 529 grains, being I grain grear;er than 

1 the average for the 50 years, ,84,-,890, 

The mean amoun.t of Cloud for the month (a clear sky being represented by 0 and an overcast sky by 10) was 7'5, 

30 

'fhe mean proportion of Sunshine for the month (constant sunshine being represented by J) was 0'284, The maximum daily amount of Sunshine was 10'8 hours on August 29. 
The highest reading of the Solar Radiation Thermometer was 148°'5 on August 10; and the lowest reading of the Terrestrial Radiation The1'm011bete1'wa.fl36°'~ on August 30. 
The mean daily distribution of Ozone for the 12 hours ending 9h. was 2'3; fo.r the 6 hours ending ISh was 0'6; and for the 6 hours ending 21h was 1'0. 

The ProporUons of Wind referred to, the cardinal points were N. 3, E. I, S; 12, and W. 15, 
The Greatest Pressure of the Wind in the month was 6'3 lbs. un the square foot on August 31. 'fhe mean daily Ho'rizllntal MM'ement of th • .Air for the month was 

293 miles; the greatest daily value was 538 miles on August 26 ; and the least daily value was I I I miles on August 6, 
Rain fell on 22 days in the month, amounting to 3in'7IS, as measured by g",uge No.6 partly sunk below the ground; being Iin'365 u.,.eater than the average fall fo.r 

the 50 years, 1841-189°. 



(xlvi) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

BARO- TEMPERATURE, TEMPERATURE. \O-.~ I METER. Ditrerence between o I 
./ 

--- Of 
the Air Temperature Z~.-d i 

000 Of the and Dew Point Of the Water. $I'll 
aJ~ Of the Air, Evapo - Dew Temperature, Of Radiation. of the Thames ~~"I MONTH Phases .E'd ration , Point, at Deptford. ~",2 as 
WaJ I'l 

>~ p.A 
o 0 0 

and of blI aJ N 

p.'d ~§ 1'lS::..c:I . 0 
...... aJ Electricity, 
~MA 

Or-4 OI""'4-+J ..... 
DAY, the Excess De- 00 'd'~ ~ 0'0;<;:: 

• ... 11 -I'l 
0 

I:Ol'laJ Mean above Mean ~I'l p cD aJoO ~ 

1891, Moon, ~..c:I Daily duced Ul .~ gf~ 
I'l 

-.t'd I'l of 1.4 of 1.4 ~.~ 
p 

':t] Average Mean Mean, Greatest . Least, .... ~ .S I'l 0 

~ Range . Hourly Hourly ~~ 
0 til :aQ)fB S 

Oil)~ ~ of Daily t3u5 -+,,00 ~ o~~ -< 
I'l!::~ 

aJ ValueR il)"" aJp. 0000 aJ 
..c:I aJ Values aJ~ ..c:I aJ 1'l..c:l.S h 

woo ~ , 50 Years . Value. MW ~~ ~M ~ blI blIUl blI 
aJo.-1 

~ 0 aJ'-' .... ~ 0 0 
~ .s ~~'" '@ 

~..;"" ~ A ~ ~ A 

in. 0 ° ° ° ° ° ° ° ° ° I ° ° 0 ° in. 

Sept. I ... 29'35 1 69'3 54'3 15'0 61'4 + 1"7 57"6 54'3 7"1 14:4 1"3 78 129'2 48'0 '" '" 0'05° 6'2 wP 
2 .,' 29'649 68'0 52'2 15'8 57"8 - 1"9 54'2 51"0 6'8 13'3 1'2 78 128'6 45'6 , .. '" 0'000 5'0 wP:mP 

3 New 29'814 64"7 48'3 16'4 56'2 - 3'4 54'2 52'3 3'9 10'1 0'6 87 98'0 42'4 '" '" 0'000 0'0 vP:wP 

4 Apogee 29'885 71'8 49'0 22'8 57"8 - 1"6 54'3 51"2 6'6 15"7 0'2 79 13 2'1 44'3 '" '" 0'000 0'8 wP 

5 In Equator 29'965 69'2 48"7 20'5 57"1 - 2'2 53'9 50'9 6'2 15'1 0'8 80 133"7 4°'1 '" '" 0'000 3"7 wP :vP 
6 '" 29'835 67"7 48'5 19'2 56'9 - 2'2 52'9 49'2 7"7 13'3 2'5 75 13 2'0 42'1 '" '" 0'000 7"0 wP 

7 '" 29'844 7°'0 5 1'3 18'7 58'6 - 0'3 56'6 54'8 3'8 12'2 1"2 87 108'0 47"7 '" '" 0'064 3"5 vP, wwN 
8 ". 29'964 76'3 53"9 22'4 62"7 + 4'0 58'4 54'8 7"9 18'2 0'9 76 13°'0 50'0 ", '" 0'000 0'0 wP:mP 

9 '" 30'01 I 80'0 50'1 29'9 63'8 + 5'3 58'5 54'1 9"7 21"6 0'9 7I 132'0 47"3 '" ,,' 0'000 0'0 mP 

10 ... 29'986 8J'9 51"4 30'5 64'7 + 6'4 59'3 54'8 9'9 25'0 0'2 71 129'0 45"7 '" '" 0'000 0'0 mP 
II Firat Qr, 29'95 8 80"7 47"6 33'1 63'6 + 5'5 58'6 54'4 9'2 24'5 0'9 73 128'1 44'6 .. , .. , 0'000 0'0 mP 
12 .. , 29'921 81"1 53'4 27"7 64'4 + 6'4 60'1 56'6 7"8 21'4 0'4 75 123"5 46'0 ,., .. , 0'000 0'0 vP :mP 

13 Greatest 29'73° 82'1 4-9'9 32'2 65"7 + 7"8 61"3 57"7 8'0 21'2 0'6 76 13 1'6 43'4 .., 0'000 0'8 mP 
Declination S. 

.. , 
14 .. , 29'637 68'8 51"6 17"2 62'6 + 4'8 60'5 58'7 3'9 11'4 1'6 87 87"8 47"5 .. , .. , 0'144 2'2 wP,wN 

15 .. , 29'999 65'3 45'3 20'0 55'8 - 1'9 52'8 50'0 5'8 10'6 1"7 82 111'3 41'2 ,., , .. 0'003 0'0 mP :wP 

16 .. , 3°'129 63'5 44'3 19'2 54'2 - 3'3 51"2 48'3 5'9 11'8 2'0 80 89'0 38'5 .. , .. , 0'000 1"5 wP 

17 .. ' 29'964 67"1 51'3 15'8 58'7 + 1'4 55'9 53'4 5'3 10'8 1'0 82 106'2 44'1 .. , ,., 0'041 3"0 wP 
18 Full: 29'79 1 71'3 57"1 14'2 62'S + 5'6 60'9 59'5 3'0 6'5 0'8 9° 9°'1 56'5 .. , , .. 0'066 4'5 wwP:wP,mN 

Perigee 

19 In Equator 29'832 68'1 58'8 9'3 62'3 + 5'8 61'2 60'2 2'1 6'1 0'8 93 88'0 57"° .. , .. , 0' 184 1'2 wP:wN,wP 

20 .. , 29'598 69'1 52'0 17"1 59' 5 + 3'4 56'7 54'2 5'3 12'4 1'1 83 12 1"7 50'0 , .. .., 0'01 3 3"8 wP 

21 ." 29'5 12 64'5 47"0 17"5 52'8 - 2'9 49'9 47"0 5'8 15'2 1"3 81 117"8 46'0 .. , .. , 0'098 1"0 wP: vP, aN 

22 .. , 29'593 63'0 46'1 16'9 52'7 - 2"7 50'0 47"3 5'4 14'1 0'4 82 118'0 42'1 .. , .. , 0'039 0'0 wP: vP, vN 

23 .. , 29'95 2 62'0 47"5 14'5 53'9 - 1'3 5 1'9 49'9 4'0 9'3 0'6 87 110'8 42"7 .. , .. , 0'003 0'0 wP 

24 Last Qr, 30'050 65'8 44'5 21'3 55'2 + 0'1 52"7 5°'3 4'9 I 1'3 0'2 84 114'1 39'4 .. , .. , 0'000 1"8 wP 

25 Greatest 30'026 69'0 54'0 15'0 59'5 + 4'5 56'5 53'8 5'7 15"7 0'6 82 118'0 47"3 .. , .. , 0'069 3'0 wwP:mP 
Declination N, 

26 , .. 29"742 64'1 51"5 u'6 58'5 + 3"6 54'3 5°'5 8'0 10'8 3'4 75 86'3 45'0 .. , , .. 0'02 5 2'2 wP:mP 

27 .. , 29'8 15 63"0 47"8 15'2 54'6 - 0'3 50'3 46'2 g'4 16'5 2'9 73 I 13'0 41'0 .. , .. , 0'000 0'8 wP:mP 

28 .. , 29'976 69'1 46'6 22'5 55'8 + 1'0 52'3 49'0 6'8 14'9 2'1 79 128'0 39'1 .. , , .. 0'000 4"7 wP :vP 

29 , .. 29'808 71'3 51"1 20'2 59'1 + 4'5 56'2 53'6 5'5 14'4 1'0 83 127"2 43'1 .. , .. , 0'000 1"5 wP:mP 

30 .. , 29'7°4 67"4 52'0 15'4 58'5 + 4'1 54'9 5 1"7 6'8 16'2 0'8 78 125'0 48'4 , .. .., 0'020 3"8 wP:mP 
.. 

----------------------------
Sum 

Means , .. 29'835 69'8 50'2 19'6 58'9 + 1"7 55'6 52"7 6'2 14'5 1'1 80'2 113'6 45'2 , .. .., 0'81 9 2'J .. , 
------- -........---------------------

Number of 6 8 15 16 17 18 Column for I 2 3 4 5 7 I 9 10 II 12 13 14 19 20 
Reference, 

The results apply to the civil day, 
l5, 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 that determined from the reduction of the observations from 1841 to 1890, 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 9r 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 IS are derived from eye-readings of self-registering thermometers, 
' ~ 

The mean reading of the Barometer for the month was 29in'835, being oin'029 higher than the average for the 50 years, 1841-189°, ', .. 

TEMPERATURE OF THE AIR. 
The highest ill the month was 82°'1 on September 13; the lowest in the month was 44°'3 on September 16; and the range was 37°'8, l,· 

The mean of all the highest daily readings in the month was 69°'8, being 2°'5 higher than the average for the 50 years, 1841-189°' 
,,; 

The mean of all the lowest daily reooings in the month was 50°'2, being 1°'1 higher than the average for the 50 years, 1841-189°, 
The mean of the daily ranges was 19°'6, being 1°'4 greater than the average for the 50 years, 1841-189°, 

.~ 

The mean for the month was 58°'9, being 1°'7 higher than the average for the 50 years, 1841-189°, ,~ 

.~ 
1 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xlvii) 
, 

- -
WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS, 

<Ii OSLER'S. ROBIN-

~ SON'S. CLOUDS AND WEATHER. 
MONTH --s:I ...., 

Jj s:I 
and ~ Pressure on the <t> 

...... 0 General Direction. Square Foot. S 
DAY, 0 N ~ r=I '1:: 

.~ 0 0 

1891• l 
III ..... ~ . ~.~ 

<D O'§ ! 'e6-< po 
~ ~] .A.M. P.M. 0 A 

~ A.M. P.M. cD 0::3 

~ 16 ~ ~III ! g...., 
~ s:I <D ~ 

.1:: ...... 
::3 ~ <t> ~ ;t~ 00 

A r:Jl 0 ~ III 

huurs: hours. Ibil. Ibs. lbs. miles. 

Sept. I 5'7 13'5 SW SW 6'7 0'0 2'61 67 1 10, shs.-r, w : p.-cl, w 6, ci.-cu, cu.-s, w : 0 
2 1'6 13'4- SW SW 2'4- 0'0 0'18 34-5 0, d : p.-cl 10, slt.-r : v,li.-cl, d 
3 0'0 13'4- SW:SE SE:SW 0'0 0'0 0'00 78 p.-cl, d : 10, f : v,h 10 : v, th.-cl 

+ 9'5 13'3 SW SW 1"0 0'0 0'03 2+2 o,d : 5, cu, li.-cl 5, li.-cl, cu : I, li.-cl : I, li.-cl, d 
5 6'3 13'2 SW:WSW WSW:SW 1"3 0'0 0'01 26 3 o,d : 5, ci.-cu, li.-cl 5, cu.-s, li.-cl : 0, d 
6 5'5 13'2 SW SW 3'7 0'0 0'77 4-34 o,d : ~h li.-cl 10, t : 10, slt.-r 

7 3'0 13'1 SW:NE SW: SSW 0'1 0'0 0'00 13 1 v, sh.-r : 4, th.-cl, slt.-f 7,ci.-cu,cu.-s,li.-cl: 10 
8 10'1 13'0 SSW SW: SSW: S 0'0 0'0 0'00 170 p,-cl, d : 0 I, ci.-cu, li.-cl : 0 
9 10'2 13'0 Calm: S S: SE: E 0'0 0'0 0'00 126 0, d : 0, f : J, ci.-s, li,-cl I, li.-cl : 0, slt.-f 

10 10'5 12'9 Calm: SE SE: S 0'0 0'0 0'00 129 0 : 0, tk.-f : 0 0 : 0, slt,-f 
II 9'9 12'9 Calm: E ESE 0'0 0'0 0'00 83 0, slt.-f, d : 0, slt,-f 0 : 0 : 0, slt,-f, d 
12 8'7 12'8 ESE: E: ENE ESE:E 0'3 0'0 0'01 12 5 0, tk,-f : 0, slt.-f 0 : 0, d 

13 7'9 12'7 E SE: SSE 0'0 0'0 0'00 136 0, d : 0, tk.-f : 2, li.-cl 3, th.-cl : v, li.-cl, lu.-h& 
14 0'0 12'7 SSE: S: SSW SW:W:NNW 1'8 0'0 0'07 244- v, slt.-sh : 10 : 10, oc.-r 10, sc, fq.-r : 10 
IS 3'5 12'6 WSW SW:W:NNW 1'0 0'0 0'03 246 o,d : I, li.-cl : 10 10 : v, cu.-s : 4, th,-cl 

16 0'2 12'6 WSW WSW: SW 0'2 0'0 0'01 223 o,d : 10 10 : 3, li.-cl, lu.-ha 
17 3'1 12'5 SW:WSW WSW:SW 1'7 0'0 0'27 378 p.-eI, d : 7, cu.-s 10 : 10, slt.-r 
18 0'1 12'4- SW WSW:SW 2'1 0'0 0'16 349 10, slt.-r : 10 10, slt.-r : p.-cl, oe.-slt.-r 

19 0'0 12'3 SW WSW:SW 1'0 0'0 0'02 23+ iO,oc.-slt.-r : 10, shs : 10 10, fq.-r : 10 
20 4-'4 12'3 SSE: SSW SW:W Z'O 0'9 0'08 281 10 : 6, ci.-eu 10,oc.-slt.-r : v, sh.-r : v, li.-cl 
21 4'Z IZ'2 WSW WSW:SW 2'0 0'0 0'2'2 338 10, slt.-r : 10, H.-sha : 6, cu.-s, li.-cl 9, cu.-s, shs.-r : 10, slt.-r 

22 4-'6 12'2 N:NNE NE:N 2'6 0'0 0'11 263 10 : 7, cu. -s, li. -cl, Ii. -sh 6, ci.-cu, cu.-s : lo,hy.-shs, t : I, H.-cI, m 
23 0'4 12'1 NNW:N N:SSW 0'0 0'0 0'00 169 v : 10 10 : 0, slt.-f, d 
24 3'6 12'0 SSE: SSW SW: SSW 1'0 0'0 0'01 211 o,d : li,-cl,slt.-f : 6,ci.-cu, tb.-cl, 10 : 10 Bo.-ha 

25 3'2 11'9 SSW SSW 1"2 0'0 0'02 23 8 10, slt.-r : 10, r : 10, se 3, Ii.-cl, prh : 0 
26 0'0 11"9 S: SSW WSW:SW 3'9 0'0 0'49 4-05 p,-ci : 10, w, sl t.-r 10, th,-cl, sO.-ha : 9, H.-el 
27 8'9 11'8 WSW:W W:WSW 3'2 0'0 0'5 8 4-23 0 : v,li.-cl 4, cu.-s, li,-cl : 0 

28 8'3 11'7 SW:WSW SW z'o 0'0 0'26 344- 0 : 3, ci.-cu, li.-cl 2, ci,-cu, li.-cl : 0, d 
29 8'3 11"7 SSW: SW SW: SSW 1'6 0'0 0'08 299 o,d : 2, cU.-S, li.-cl 3, ci.-cu, 1i.-cJ : 10 
30 9'6 11'6 SW: SSW SW: SSW: S 1'2 0'0 0'1 I 263 10, r : 2, li.-cl 2, ci.-eu, eu,-s : 10 

------
': 

Means S'o 12'6 .. ' ... .., ... 0'20 261 
--

Numl)ero:f 
23 24- 25 26 27 28 30 Column for 21 22 29 Reference. 

..---

~ .",ean Temperature of Bcaporatio. for the month was 55°'6, being ,O'4]·igher than 1 
. The mean Temperature of the IJew Point for the month was 52°'7, being 1°'3 higher than 

: 
The mean IJegree of Hum,idity for the month was 80'2, being 0'6 less than the average for the 50 years, 1841-1890. 
The mean Elastic Force of Vapour for the month was Oin'399, being oin'020 greater than 

. The mean Weight of Vapour in a Oubic Foot (If Air for the month was 4STS '4, being ogr'2 greater than 
The mean Weight of a Oubie Foot of Air for the month was 532 grains, beil\g" 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 5'6. 
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'40 I. The maximum daily amount of Sultah'ine was 10'5 hours on September ro. 
The highest reading of the Solar Radiation Thermometer was 133°'7 on September 5 ; and the .lowest reading of the Terrestrial Radiation Thermometer was 38°'5 OD 

September 16. 
The mean daily distribution of Ozone for the 12 hours ending 9h. was 1"6 ; for the 6 hours ending I5h. was 0'2 ; and for the 6 hours ending 21h. was 0'3, 
The Proportions of Wind referred to the cardinal points were N. 2, E, 3, S. 12, an~ W. 12. One day was calm. 
The Greatest Pressure of the· Wind in the month was 6'7 lbs. on the square foot on September I. The mean daily Horizontal Mo't'ement of the Air for the month wu 

261 miles; the greatest daily value was 671 miles on September I ; and the least daily value was 78 miles on September 3. 
llain fell on 12 days in ~he month, amounting to Oin'819, as measured by gauge No.6 partly sunk below the ground; being rin'432 lcss than the average fall for lb.. 

50 years, 1841-1890 . 

. 



(xlviii) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

BARO- TEMPERATURE, TEMPERATURE, ~.re 

METER, Dllference between ~~, 
-~.- -.---

the Air Temperature " 

Of Of the and Dew Point Of the Water ~'d 
000 ~'t!§ 
0..,. Of the Air, Evapo - Dew Temperature, Of Radiation, of the Thames 

MONTH Phases 's'd ration, Point, at Deptford, ~~~ Q) 

~Qi 
s:: 

~~ _ .. - p."':' C!:lt>l)C) 
0 

and of 
~ 

~'d ~8 .S.~:s 0 

]f,..:. '0'" en 
'+-< Electricity, 

DAY. the 0'1:1:';::: 
Excess De- '13 II Os:: 'd'(j) ~ 0 

~1'lC) Mean Mean p C) .s0o 
-+"0 

<:a,.c:: above duced ps:: :S 
s:: 

1891, Moon, ;-'1:1 s:: Daily ~.~ 
cJj o~~ p 

of %.4 Average of %.4 Mean Mean, Greatest . Least, 'H1e .S s:: ~ en 0 

::t] ~ Range, Hourly HourI ~~ 
0 

~ 83l] ~ 
~ of Y Daily "iui -+"Ow ~ 

OQi~ 
Q) tl 

0000 C) 00 

s::1::~ Q) Values Values .c:l~ C)~ C) ~ 
-§, ~ , 50 Years ' Value. ~!-t .c:l ~ s;:l.c:l.S 

~ 00 .~~ 
t>I) 

~~'" .~ 
C)O .. 

iIi 0 
ClJ'-' 0C!:l iIi 0 

~,-,."", H A tIl H H A 

in. ° ° 0 ° ° 0 ° ° ° ° ° 0 ° ° in. 

Oct, I Apogee 29'466 67'8 48'6 19'2 58'0 + 3"9 55'8 53'8 4'2 11'3 1'0 86 117'8 45'0 ", .. , 0'293 5'2 wP: vP, vN 

2 In Equator 297 21 61'3 43'1 18'2 50'6 - 3'2 47"7 44'7 5'9 15'4 0'2 81 110'2 38'0 '" ", 0'000 0'0 mP 

3 New 30'047 65'6 4°'2 25'4 51'0 - 2'5 48'1 45'1 5'9 14'0 0'5 81 116'8 33'7 '" '" 0'000 0'0 mP: vP,wwN 

4- '" 30'05 I 64'8 39'5 25'3 50'6 - 2'6 48'1 45'S 5'1 1 3'7 0'0 83 I 21'S 34'1 .. , .. , 0'000 0'0 sP: mP 

5 .. , 29'7 12 61'3 41'8 19'5 51'5 - 1'5 49'1 46'7 4'8 12"7 0'0 84 94'S 35'0 '" '" 0'000 4'5 mP 

6 .. , 29'27° 61'8 49'9 11'9 55'5 + 2'8 53'4 51'4 4'1 9'3 1'6 87 72'1 42'8 .. , .. , 0'475 13'0 wP: .. , : vP,vN 

7 , .. 29'4 18 64'0 47'5 16'5 53'9 + 1'4 51'3 48'8 5'1 12'5 1'4 83 116'5 43'2 '" 
.. , 0'122 4'8 wP, wN : vP, vN : 

8 .. , 29'61 5 63"2 44'1 19'1 53'6 + 1'5 50'6 47'7 5'9 13' I 0'4 80 122'0 39"7 '" '" 0'096 2'5 i vN,vP: wP 

9 '" 29' 5 5 3 68'3 5°'7 1]'6 58'5 + 6'8 56'5 54'7 3'8 9'0 1'2 87 114'9 45'3 , .. .., 0'010 5'2 wP 

10 GreatelltDec.S 29'606 61'3 50'4 10'9 55'S + 4'5 55'0 54'3 1'5 3'6 0'0 94 77'2 45'8 .. , ,,, 0'263 2'2 vP, vN: wP 
First Quarter 

.... 

II , .. 29'345 62'9 48'6 14'3 55"7 + 4"7 53'7 51'8 3'9 10'8 o'S 87 86'8 42'2 '" .. , 0'119 10'3 wP 

12 , .. 29'244 60'2 42'8 17'4 51'0 + 0'4 4S'9 46"7 4'3 10'4 1'0 85 I I 1'0 38'0 '" '" 0'010 3'5 w P : V P, V N : sP 

13 .. , 29' 144 59'S 427 16'8 51'1 + 0'8 49'4 47'6 3'5 8'6 1'3 88 102'6 37'8 .. , '" 0'355 13'0 .vP,vN: wP,wN 

14- .. ' 29'3 19 60'1 48'7 11'4 54'S + 4'4 50'3 46'3 8'2 14'8 2'8 73 106'2 42'1 .. , , .. 0'068 1'2 WP, wN : VP, vN 

15 .. , 29'479 58'4 43'4 15'0 51'4 + 1'5 4S'3 45'1 6'3 11'2 3'3 81 103'1 36'8 '" '" 0'3 17 9'3 wP: ssP, ssN: mP 

16 In Equator: 29'446 57'3 45'7 11,6 51'S + 2'0 49'1 46'4 5'4 11'2 1'6 82 91"9 39'0 .. , .. , 0'41 I 7'3 ssN, ssP: mP: vN, vP 
Perigee 

17 Full 29'656 57'9 41"3 16'6 49'1 - 0'5 46 '4- 43"5 5'6 12'0 1'1 81 112'3 35'0 '" 
.. , 0'033 2'2 wN, WP: wN, vP 

18 , .. 29'SS8 59'1 42"7 16'4 49'9 + 0'4 46'8 43'S 6'4 13"7 1'8 79 107'0 36'4 , .. '" 0'000 6'0 mP 

19 ,,, 29'397 54'8 45'0 9'8 50 '6 + 1'3 49'0 47'3 3'3 9'0 0'9 89 69'4 39'S .. , .. , 0'3 81 0'0 wN,wP: vN,vP: sP 

20 , .. 2~r3 I 8 58'1 44'4 13'7 49'9 + 0'9 48'9 47'8 2'1 5'9 0'0 93 94'6 39'0 '" ", 0'016 8'2 WP: mP 

21 .. , 29'°92 59'4 46'0 13"4- 5 I '3 + 2'5 49'0 46'6 4"7 13"1 0'2 84 99'8 39'0 '" .. ' 0'035 5'8 wP, sN: vP, vN 

Z2 Gre'lt.~f't 29'027 60'2 48'2 12'0 5 1'9 + 3'4- 5°'7 49'5 2'4 8,6 0'4 92 61"8 41'8 '" '" 0'774- 1"5 wN: vP 
Declinalion N. 

23 .. , 29'268 59'3 46'7 12'6 5+-(- + 5'8 50'9 47'9 6'1 9'2 2'3 79 87'5 38'S ", ", 0'000 4'5 wP:mP 

24 Last Qr, 29'579 52'2 44'2 8'0 47<) - 0'3 46'6 45'5 2'1 5'7 0'4 93 71 '3 35'4 .. , '" 0'000 0'0 mP: vP,wN 

25 .. , 29'606 54'2 41'6 12'6 48'3 + 0'7 47'6 46-8 1"5 4'0 0'0 95 64'6 3 I" 5 ", .. , 0' 163 0'2 wP: wP, wN 

26 , .. 29'5 88 54'6 50'8 3'8 53'0 + 5'6 52'2 51'4 1"6 3'0 0'6 94 55'0 50'0 .. , ", 0'35 8 1'0 wP: wP, sN 

27 '" 29'S I 7 52'9 48'7 4'2 51 '4 + 4'1 5°'0 48'6 2'8 6'3 0'4 9° 57'4 45'° , .. .. , 0'018 0'8 wwP: wwN,wP 

46'4 39'6 6'8 11'6 78 
I wP: mP 

28 '" 29'998 52'0 39'0 13"0 - 0'8 43'2 2'1 102'.1 3°'0 .. , '" 0'000 3'0 

29 Apogee 30'208 54'3 36'1 18'2 44'1 - 2'9 42'0 39'S 4'6 12'0 0'7 83 92'8 27'0 .. , , .. 0'000 0'0 mP: vP: sP 

3° In Equator 30'404 48'1 33'0 15' I 4°'3 - 6'7 38'2 35'5 4'8 12'0 0'0 84 94'5 26'0 '" 
.. , 0'000 0'0 mP: sP 

p ... 30'447 48'S 29'9 18'61 40'0 - 6'8 31'9 35'2 4'8 13"0 0'0 83 91'3 20'2 '" 
.. , 0'000 0'0 mP: vP 

.------------------------------------------- --
Sum 

Means , .. 29'603 58'8 44'0 14'8 51'0 + 1"0 \48'9 46'6 4'4 10'3 0'9 85'1 94'4 37'8 ,., '" 4'3 17 3'7 '" ------------1--
:Number ot 6 I 7 I 8 9 10 II 12 13 14 15 16 17 18 19 Oolumn for 1 2 3 4- 5 

20 
Reference, " .-

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 that determined from the reduction of the observations from 1841 to 1890, The temperature of the Dew Point 
(Column 9) and the Degree of Humidity (Column 13) are deduced from the corre~ponding 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 29in'603, being oin'II3 lower than the average for the 50 years, 1841-189°, 

T.KPERATURE OF THE AIR. . .. 

The highest in the month was 68°'3 on October 9; the lowest in the month was 29°'9 on October 31 ; and the range was 38°'4-
The mean of all the highest daily readings in the month was 58°'8, being 1°'1 higher than the average for the 50 years, 1841- 1890, 
The mean of all the lowest daily readings in the month was 44°'0, being 0°'7 higher than the average for the 50 years, 1841-189°, 
The mean of the daily ranges was 14°'8, being 0°'4 greater than the average for the 50 years, 1841 -1890, 
The mea.n for the month wa.s 51°'0, being 1°'0 higher than the average for the 50 years, 1841-189°, 

~ 
,'; 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (xlix) 

WIND AS DEDUCED FROM SELF-REGISTERING A.NEMOMETERS. I 
----------------------------------------~---i 

OSLER'S. 
ROBIN-~ 
SON'S. CLOUDS AND WEATHER. 

MONTH 

and 

DA.Y, 

11191. 

hours. hours. 

Oct. I 3"2 11'6 

2 8'5 11'5 

3 ]"6 11'4 

4 ]"1 11'4 

5 0'9 11'3 
6 0'0 11'2 

7 5'3 11"2 
8 8'4 11'1 

9 2'1 11'0 

10 0'2 11"0 

II 0'5 10'9 

u 5'2 10'9 

13 2'1 10'8 

14 6'8 107 

15 2'1 107 

16 2'0 10'6 

1 7 ]"1. 10'5 

18 ]"5 10'5 

General Direotion. 

A.M. P.M. 

SSW 
WSW:SW 
WSW:SW 

SSW: Calm 
Calm: SE 
SSE: S 

SSW 
S:SW 
SSW 

S: SSE: SE 
SSW: SSE 
SW: SSW 

SSE: S: SSW 
SW 

SSW: SW 

SSE: SW 
SW:WSW 
SW:WSW 

SSW:WAW 
W:WSW 

WSW: SSWj 

S :.SE 
SE: SSE 
S:SSW 

. SSW: SSE 
SSW: S: SSE 

SW: SSW 

S: SSW: SW 
SSW 

SW: S 

S:SW 
SW: SSW 
SW: SSE 

SW 
WSW:SW 
WSW: SSW 

Pressure on the 
Square Foot. 

Ibs. Ibs. Ibs. miles. 

3"0 0-0 0'37 3 22 

17 0'0 0'15 306 

0'0 0'0 0'00 17 I 

0'0 

1"1 

·3'8 

3'5 

1"5 

3'3 

0'00'00 

0'0 0'01 

0'0 0'67 

106 

14.8 
35 8 

0'0 

0'0 

0'0 

0'21 298 

0'08 250 

0'35 34i 

1'4 0'0 0'02 19 8 

47 0'0 °'7 2 346 
0'5 0'0 0'01 227 

14'9 
14'8 

8'4 

4'6 

2'7 

3'3 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

1"7 2 448 
2'98 665 

1"45 486 

0'62 411 

0'32 3 62 

0'15 32 4 

10, slt.-r 

° 0, d 

0, hy.-d 
0, hy.-d 
V 

A..M. 

: 10 

: ° 
: 0, slt,-m 

: tk,-f 
: "tk.-f 
: p.-cl 

: ;, eu, .slt.-f 
: p.-cl 
: 10, oe,-sIt.-r, w 

10, hy.-sh : 10 : v, li.-.cl, hy .... sh 

V, hy.-sh : I, Ii.-cl 
10, oc.-slt.-r, w : 10, OC.-slt.-r 

° li.-cl 
V, slt.-r 

: p.-cl 
: 10 

: 4, li.-cl 

I, li.-ci : 8, sc v, shs.-r : 
v, st.-w : 2,li,-cl,st,-w,slt.-sh 

: )0, shs.-r: v, sq, t.-sm ° 
o 
v,r 
0, d 

: 10, hy.-r: 10 

: ° 
: ° 

P.M. 

10 : 10, hy.-r : 10 

5, CU, cu.-s : 0, d 
3, cu.-s, li.-cl : 0, d 

V 

10 

10, slt,-r 

: 0, hy.-d 
: v, li.-cl 

: 10, hy.-r : 10, c.-r 

v, hy,-sh : vy, fq.-shs 
5, cu, ci.-cu, cU.-s : 10 

8, ci,-eu, th,-cl, slt.-sh: 0 

10, hy.-r : p.-cl : V, th.-ci 
10, fq.-slt.-r, w : 10, fq.-r 
4, li.-cl, oc.-slt.-r : 0 

10, r, g : 10, hy.-r, st.-w 

° 3, eu.-s, li.-cl, st.-w, I, t, hy,-r : 

VV, sh.-r, w 

7, cu,-s, ci.-cu, w, li,-shs: 
3, cu,cu.~ : 
4, Cu.-s, Ii.-ci : 

° 
p.-cl, r 

° 10, th.-cI, Iu.-ha 

19 0'0 10'4 

20 0'5 10'3 

21 5'0 10'3 

SSW 
SSW: S 

SW:S-;W 
SSW:S 

SW: SSW 

5'4 0'0 1'22 4 1 5 

0'0 0'0 0'00 198 

2'6 0'0 0'18 295 

10, w, r 
v,r 

: 10, SC, r, glm, w 10, c.-r : V, th.-cI, Iu.-ha 
: 10 10, slt,-r : 0 : 4, li,-ol, lu,-ha, d 

. SSE : SW V : V, th.-cI, li.-shs 7, ci.-cu, th,-cl : V, oc.-r 

Z2 0'0 10'2 

23 2'3 10'2 

24 0'6 10'1 

S:SW:W WSW: SSW: NE 
SW: SSW 

Calm 

6'1 0'0 0'55 2 97 

3'7 0'0 0'59 373 
0'0 0'0 0'00 74 

p.-ci : 10, hy.-r: 10, hy,-r 
: 10 

10, th.-r, gIm: 10, c.-r, f : 10, oc.-r, w 

25 0'0 10'0 

26 0'0 10'0 

2 7 0'0 9'9 

z8 ]"8 9'8 
2 9 4'8 9'8 

30 ]"3 97 

SSW:W 
SSW: SW 

NNE:NE 
ENE :-NE 

ENE 

E 
NE 

Calm: ESE 

31 ]"1 97 ESE: ENE 

Means 3'6 10'6 

NE:ENE 
NE:ENE 
ENE:E 

ENE:NE 
NE:ENE 
E:ENE 

E:ENE 

2'6 0'0 0'23 267 

4'8 0'0 0'75 449 

3'0 0'0 0'7 8 43 6 

3'9 0'0 0'95 43 I 
1'4 0'0 0'05 269 

1'8 0'0 0'06 195 

0'3 0'0 0'00 150 

••• ... 0'49 310 

10 

V, th.-cI, d 

v,d 
10, hy.-sh, w 
10, th.-r 

V 

0, ho.-fr 
f, ho.-fr 

0, ho.-fr 

: 5, li.-cl, so,-ha 

: 10, m 
: 10, sc, r, w 
: 10, fq.-th.-r 

: ° 
: 3, cu, cu.-s 
: 0 

: 0, slt.-f 

\ 

7, CU.-B, li.-cl : I, th.-cl 
10, sIt,-f, glm : f 

)0, r 
10, th.-r 
10, slt.-r 

o 
5, CU.-B, th.-ci 
2, li.-cl 

3, 1i.-c1 

: 10, r 
: 10, c.-r 
: 10 

: 0, d 
: p,-cl 
: V, li.-ci 

: 10 

1----1--_ ---1-------.:..+-------·1-------------------------------·----------------1 
Number of 
Oolumn for Z I 22 
Reference. 

28 

The mean Temperature of E'l:aporation for the month was 48°'9, being oO'g higlM1' than ! 
The mean Tempe.rature of the Dew Point for the month was 46°'6, being 0°'7 higher than 

The mean Degree of Humidity for the month was 85'1, being 0'5 le88 than the average for the 50 years, 1841-189°, 
The mean Elastic Force of Vapour for the month was oiu'318, being oin'009 greater than 
The mean Weight of Vapour in a Ou:1Jic Foot of Air for the month was 3gfi\'6, being Ogr'l greater than 
The mean Weight of a Oubic Foot of Air for the month was 536 grains, being 3 grains lesl than 
The mean amount of Cloud for the month (a clear sky being represented by ° and an overcast sky by 10) was 6'1. 
The mean proportion of Sunahine for the month (oonstant sunshine being represented by I) was 0'341. The maximum daily amount of S,Mlhinewas 8'5 hOU1'8on October 2. 
The highest reading of the Solar Radiation Ther1nometer was 122°'0 on October 8 ; and the lowest reading of the Terrestrial Radiation IlWl''TIw1JIeter was 20°'2 on October 31. 
The mean daily distribution of Ozone for the 1 2 hours ending 9h, was 2'0 ; for the 6 hours ending I5h• was 0'8 ; and for the 6 hours ending 2 I h, wail 0'9. 
The Proportions of W~nd referred to the cardinal points were N. 2, E. 6, S. 14, and ·W. 8, One day was calm, 
The Greatelt PrellUre of the Wind in the month was 14'9 lbs. on the square foot on October 13. The mean daily Horizontal .. 1/o'l:e'Tllent of tit, .A'ir for the month waa 

310 miles; the greatest daily value was 665 miles on October 14; and the least daily value was 74 miles on October 24, 
Rain fell on 20 days in the 1nonth, amounting to 4in'317, as measured 'by!gauge No.6 partly sunk below the ground; beini r in'so6 greater than the averare fall for ill. 

50 y~ 1841-189°. 

GBUNWICH MAGNJt:TICAL AND METEOROLOGICAL OBSERVATIONS, 1891. G 



(1) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

BARO- TEMPERATURE, TEMPERATURE, ~.~ 

METER, Difference between ~Q), 
--- the Air Temperature " 

~.s 
Of Of the and Dew Point Of the Water Q)~'S Of the Air, Evapo- Dew Temperature. Of Radiation. of the Thames tlIi P 

MONTH Phases .E"d ration. Point. at Deptford, P oo 2 cD 
(6Q) ~ C!) s::l 

>~ Po'"'" 
0 

and of 
tlIiQ) t<I 

t;>."d ;e§ s::ls::l,.l:l 0 
]f~ 00 ...... ~~ ..... Electricity . 

DAY, the Excess De- ·s II '§ "d'~ > 0 
o"d:t= Q) ~ 

~s::lQ) Mean above Mean duced ps::l ~ 
$<:.lO s::l 

1891, Moon. te,.l:l Daily ~.~ rn g~~ p 

;t] f of 2.4 Average of 2.4 Mean Mean. Greatest . Least. ~cl .!=! s::l 
- 001 

0 

~ Range. Hourly Hourly 
0 

~ 
'O<l)cD ~ ..... c:;,.I:l 00 ~ of Daily cDS ~u3 .... 00 ~ O~g I OcDte cD ~ 

cDt;>. 0000 cD 
s::l~~ cD Values. Values cD (6 .g cD ~ ,.I:l 

~ So Years. . Value. ~pa ~'"' ~ !i'~ ~ 00 tlIi 
C:;o1 

~ 0 
cD'-' oC!l ~ 0 'a 

~'-'''' ...:l A p::: ...:l ...:l A 

in. a c ° ° ° a ° ° c ° 0 0 ° ° in. 

Nov, I New 30'362 57'4 44'6 12~8 48'9 + 2'2 47'5 46'0 2'9 8'6 0'6 9° .97'5 40'3 .. , .. , 0'0°7 0'2 wP:mP 
2 .. , 3°'3 27 547 42'2 12'5 47'3 + 0'8 45'7 43'9 3'4 9'0 0'6 89 98'9 36'0 .. , .. , 0'004 0'8 wP:mP 

3 , .. 30'206 51'0 37'5 13'5 44'9 - 1'4 42'3 39'3 5'6 10'1 1'4- 81 72'2 30'6 , .. .., 0'000 0'0 mP:sP 

4 , .. 30' 187 5°'1 44'5 5'6 47'2 + 1'1 45'4 43'4 3'8 5'9 2'1 88 75'8 4°'9 .. , .. , 0'004 0'2 mP 

5 .. , 30'396 48'0 37'° 11"0 44'1 - 1"8 41'1 37'6 6'5 10'9 3'4 77 59'5 29'0 .. , .. , 0'002 0'8 mP:vP 

6 De~I:~T~~ S. 30'3°9 45'1 35'5 9'6 41'4 - 4'1 39'6 37'3 4'1 6'4 2'1 86 50'5 28'5 .. , '" 0'000 0'0 sP: vP: sP 

7 ... 3°' 21 7 49'3 35'5 13'8 43'4 - 1'7 41'8 39'9 3'5 7'6 1"6 87 60'5 29'0 , .. .., 0'000 0'0 vP 
8 , .. 29'906 44'8 31'8 13'0 37'7 - 6'9 36'8 35'5 2'2 6'6 0'0 92 64'0 27'6 .. , , .. 0'000 0'0 vP:mP 
9 First Qr, 29'393 46'6 36'3 10'3 42'5 - 1'5 41'4 40'1 2'4 6'9 0'2 91 57'2 29'5 , .. .. , 0'397 2'0 wP, sN : vN, vP 

10 , .. 29'34-8 49'3 37'1 12'2 44'0 + 0'4 42'2 40'0 4'0 8'4 1'3 86 81'7 31'2 .. , .. , 0'01 9 1'2 w P : sP : v P, v N 
II , .. 28'697 53'4 39'3 14'1 47'2 + '4'0 45'5 43'6 3'6 8'1 1'0 88 59'1 36'0 , .. .., 0'886 11'5 mN, wP : vP, vN 
12 , .. 29'267 51'5 36'3 15'2 44'4 + 1'5 41'2 37'5 6'9 13'4 4'4 76 87'8 33'8 .. , , .. 0'000 4'0 wP:mP 

13 In Equator 28'995 52'4 40'8 11'6 47'2 + 4'4 45'2 43'0 4'2 7'6 1'5 86 81'8 33'8 , .. .., 0'212 7'5 ssN, vP: sP 

14 Perigee 29'078 52'3 39'4 12'9 44'6 + 2'0 43'2 41'6 3'0 8'4 0'5 89 83'2 33'2 .. , .. , 0'004 1'3 mP 

15 '" 29'006 48'7 -42'6 6'1 46'1 + 3'6 45'4 44'6 1'5 2'5 0'9 95 58'7 37'9 , .. .., 0'086 1'5 vN, wP : wN, mP 

16 Full 29'259 48'6 44'5 4'1 46'6 + 4'2 45'6 44'5 2'1 4'0 0'8 93 55'0 41"5 .. , .. , 0'08 3 0'0 wP, vN: vP 

17 , .. 29'627 5 1'1 4°'1 11'0 45'2 + 2'9 43'8 42'2 3'0 8'0 1'3 89 67'8 32'5 , .. .., 0'045 0'0 wwP: vP 
18 , .. 29'803 56'4- 38'2 18'2 47'4 + 5'2 46'5 45'5 1'9 3'0 0'8 94 57'8 29'6 , .. .., 0'044 6'0 wP:mP 

19 Grea.test 29'809 56'3 46'6 97 52'9 + 10'7 51'3 497 3'2 5'2 1'9 90 65'9 41'5 .., , .. 0'002 3'0 wwP:mP 
Declination N. 

20 .. , 29793 53'1 42'5 10'6 47'5 + 5'4 457 43'7 3'8 6'0 2'3 87 71"8 35'5 .. , .. , 0'000 0'0 wP:mP:wP 
21 .. , 29'65 2 447 35'5 9'2 41'3 - 0'8 4°'1 38'6 2'7 5'1 0'2 91 54'3 28'9 .. , .. , 0'000 0'0 mP 

22 .. , 29'612 42'3 35'5 6'8 39'2 - 3'0 37'8 36'0 3'2 4'8 1'4 89 48'0 29'2 .. , , .. 0'007 0'0 mP: vP, vN 

23 Last Qr, 29'653 40'0 37'9 2' I 39'0 - 3'1 37'9 36'5 2'5 3'4 1'8 91 42'0 35'6 , .. .., 0'000 0'0 vP 
24 ... 297°8 41 'I 33'2 7'9 367 - 5'4 36'2 35'5 1"2 3'9 0'0 96 54'2 27'9 .. , .. , 0'000 0'0 wP 

251 Apogee 29'607 44'1 29'8 14'3 36'8 - 5'2 35'9 34'6 2'2 I 1'0 0'0 92 64'8 29'8 , .. .., 0'046 2'0 sP: sP, sN 

26 lIn Equator 29'5 23 43'1 32'9 10'2 38'8 - 3'1 37'5 35'8 3'0 7'7 0'0 90 61'6 27'4 .. , , .. 0'059 0'0 mP : sP : vP, sN 

27 .. , 29'655 39'6 31'0 8'6 36'1 - 5'5 34'8 32'9 3'2 6'0 1'0 88 45'0 24'0 .. , .. , 0'000 0'5 vP 

28 , .. 29'605 45'4 31'8 13'6 39'3 - 2'0 37'3 347 4'6 8'8 17 84 54'3 26'0 .. , .. , 0'046 1'5 mP:mP,vN 

29 .. , 29'543 46'6 37'3 9'3 43'8 + 2'8 43'0 42'0 1'8 3'3 0'6 94 48'1 32'0 .. , .. , 0'°3 2 0'0 wP: mP: sP 

3° , .. 29'663 39'9 34'8 5'1 37'2 - 3'5 37'2 37'2 0'0 07 0'0 100 44'2 29'6 , .. , .. 0'016 1'5 sP : V P, V N : ssP 
--------------------------------

Means I 
Sum 

.. , 29'674 48'2 37'7 10'5 43'3 + 0'1 41'8 40'1 3'2 6'7 1'2 89'0 64'1 32'3 .. , .. , 2'001 1'5 , .. 
--------------------------------------

Numb .. 0'1 6 8 12 13 15 16 18 Oolumn for I 2 3 4 5 7 9 10 II 14 17 19 20 
Reference. 

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 tempera.ture (Column 7) is that determined from the reduction of the observations from 1841 to 1890, 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, 

The mean reading- of the Barometer for bhe month was 29in '674, being oin'070 lower than the average for the 50 years, 1841-189°. 

TErPERATURl!l OF THE AIR, 
The highest in the month was 57°'4 on November I ; the lowest in the month was 29°'8 on November 25; and the range was 27°'6, 
The mean of all the highest daily readings in the month was 48°'2, being 0°'6 lower than the average for the 50 years, 1841-189°, 
The mean of all the lowest daily readings in the month was 37°'7, being 0°'1 higher than the average for the 50 years, 1841-189°, 
The mean of the daily ranges was 10C,S, being 0°'8 le88 than the average for the 50 years, 1841-189°, 
The mean for the month was 43°'3, being 0°'1 higher than the average for the 50 years, 1841-189°, . 



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

I WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS. 

OSLER'S. ROBIN­
SON'S. 

KONTH 

and 

DAY, 

11191. 

Genera.l Direction. Pressure on the 
Square Foot. 

A.M. P.M. 

hours. hours. 

Nov, I 1'0 9'6 

2 6'1 9'5 

3 1'6 9'5 

4 0'2 9'4 

5 0'1 9'4 

6 0'0 9'3 

7 0'0 
8 0'0 

9 0'0 

9'2 

9'2 

9"1. 

NE 
NE:ENE:E 

NE:ENE 

NE:NNE 
ENE: NE 

Calm 

NNE 
Calm 

SSW:S 

10 3"2 9'1 WSW 
II 0'0 9'0 SSE: S: SSW 
12 47 9'0 SW: SSW 

13 1'8 8'9 

14 1'9 8'9 
15 0'0 8'8 

SE:SW 
SE: SSE: S 
ESE: ENE 

16 0'0 8'8 WSW 

NNE:NE 
E:ENE 

ENE:NE 

NNE:NE 
ESE':E 
N:NNE 

NE:ENE 
SSE 

SW:WSW 

Ibs. Ins. lbs. miles. 

1'0 

2'0 

3"1 

0'0 

0'0 

0'0 

0'04 222 

0'12 264 

0'24 329 

2'0 0'0 0'21 359 

0'6 0'0 0'02 225 

0'0 0'0 0'00 82 

0'0 

0'0 

1"9 

0'0 

0'0 

0'0 

0'00 

0'00 

0'12 

122 

113 

25 6 

SW:SSW:SSE 2'5 0'0 0'17 311 

SW: WSW 3 1 '5 0'0 3'57 757 
SSW: SSE 2'9 0'0 0'25 386 

SW: SSW 3'6 

SE: ESE 0'9 

ENE:N:WSW 0'5 

0'0 

0'0 

0'0 

0'16 299 
0'01 22 I 

0'00 217 

CLOUDS AND WEATHER, 

10 

v, sIt,-r 
p.-cI, d 

10 

10 

V 

10 

o 
10 

A.M. 

: 10 : p,-cl 
: 5, li,-ci 

: li.-ci : 10 

: 10, oc.-th.-r 
: 10 

: tk.-f 

: 10 

tk.-f : 6,th.-cl,slt.-f 
: 10, r 

9, cu,-s 
4, cu.-s, li.-ci 
7, ou.-s, li.-cl : 10 

10, oc.-th.-r, gim 
10 

10 

P.M. 

: 10, oc.-th:-r 
: 10 

: 10, th.-r 

: 10, oc.-th.-r 
: v, th.-cl 
: 10 

10 : 10, slt.-r : 0 

6, th.-cl 
10, sc, r 

: 5, th.-cl 
: p.-~l, r 

v : 4, li.-cl p.-ci : 10, r 
10, sc, hy,-r, w: 10, sc, c.-hy,-r, st,-w Io,sc,hy.-g,c,-r: 
o : 4,ci,-cu,th.-cl,so,-ha 2, Ii.-ci : 

10, slt.-r : 10, r : 10, shs.-r 
0, d, Iu.-ha : p.-cl 
v : 10, th.-r 

: 10, r, glm, f 

5, cu, ci.-cu : 
5, Ii.-cl 

10, sIt.-r 

10, gim 

v, st.-w : 0 

p.-cl, lu.-ha: 10 

p.-ci : 0, d 
: 10, sh.-r 
: 10, f 

: 10, oc.-slt.-r 

(li) 

17 0'2 87 WSW: SW: SSW 

18 0'0 87 SW : S: SSE 

N:NW 
W:WSW 
SSW: SW 

0'2 0'0 0'00 2 I 2 

I' 5 0'0 0'03 260 

3'0 0'0 0'24 322 

10 

10 

10 

: 10, th.-cl,lu.-co : 10, sc, sIt,-r 
: 10, oc.-th.-r 

7, th.-cI, h 
10, oc.-th.-r 

: th.-cI, h, m, Iu.-ha 
: 10, oc.-th.-r 

19 0'0 8'6 

20 1"3 8'6 

21 0'0 8'5 

22 0'0 8'5 

23 0'0 8'4 

24 1'4 8'4 

25 3'3 
26 4'5 

27 0'0 

28 1'1 8'2 

29 0'0 8'2 

30 0'0 8'1 

Means 1'1 8'8 

Number of 
Column for 2 I 22 
Reference. 

SSW: SW 
WSW:SW 

WSW 

W:WNW 
NW:NNW 

Calm 

Calm 
SW:WSW 
NNW:NW 

SSE: S 
S: Calm 

.. Calm 

SW 
SW:WSW 
N:NNW 

NW:WNW 
N: Calm 

NE: N: Calm 

2'7 0'0 0'34 398 

0'5 0'0 0'00 269 

0'3 0'0 0'00 198 

0'2 0'0 0'00 2 I 8 

0'2 0'0 0'00 121 

0'0 0'0 0'00 66 

SSE : S : SSW 0'1 0'0 0'00 123 

0'0 0'03 259 
0'0 0'04 268 

WSW: SW 1'5 

WNW: SW: SSW 1'9 

S: SSE 
NW: Calm 
SW: SSW 

24 

3'0 0'0 0'45 33 2 

1'5 0'0 0'08 134 

0'4 0'0 0'00 101 

0'20 248 

28 

10, slt.-r 
V, Ii.-cl, d 

10 : 

p.-cl 
10 

10 

tk.-f 
0, ho.-fr 
v, ho.-fr 

0, ho.-fr 
10, slt.-r 
. tk.-f 

The mean Temperature of the Dew Point for the month was 40°'1, being 0°'4 higher than 

: 10, Be, fq .-th.-r 
: 5, li.-cl 

0, ho.-fr: 10 

10 

6, ci.-cu 
10, gim 

: 8, th.-cI, h, slt.-f 10, slt.-f 
: 10, gim 10, gim 
: p.-eI, slt.-f 5, Ii.-cl 

I, f 
2, li.-ci 
4, th.-cI, h, m 

: 5, th,-ci 
: 10, f, gt.-gIm 
: 10, tk,-f, gt,-gim 

3, li.-cl 
I, li.-cl 
I, li.-cI, h 

10 

lo,gt.-glm,f: 10 

10, f 

The mean Degree of Humidity for the month was 8g'o, being 1'5 greater than the average for the' 50 years, 1841- 189°. 

The mean Te111peratu.re of E'vaporation for the month was 41°'8, being 0°'2 higher than i 
The mean Elastic Force of Vapour for the month was oin'248, being Oin'004 greater than 
The mean Weight of Vapour in a Oubic Foot of Air for the month was 2grs '8, being the same as 
The mean Weight of a Cubic Foot of Ai?' for the month was 546 grains, being 2 grains less than 
The mean amount of Cloud for the month (a clear sky being represented by ° and an overcast sky 'by 10) was 7'4. 

: v, th.-ci 
: 7, th.-cl,h,lu..-ha,lu.-co 
: v, li.-ci 

: 10, sIt.-r 
: 10 

: 10, tk.-f 

: v, r 
: 10, r 
: 0, ho.-fr 

: 10, slt.-r 
: p.-cI, sIt.~f 

: p.-ci 

30 

The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'123. The maximum daily amount of Sunshine was 6'1 hours on November 2. 
The highest ~eading of the S(llar Radiation Thermometer was 98°'9 on November 2; and the lowest reading of the Terrestrial Radiation Tltermorneter was 24°'0 on 

November 27, 
The inean daily distribution of Ozone for the 12 hours ending gh. was o'g ; for the 6.hours ending 15h, was 0'4; and for the 6 hours ending 21 h, was 0'2. 
The Proportion, of Wind referred to the cardinal points were N. 6, E. 6, S. 9, and W. 7. Two days were calm. 
The Greatest Pressure of the Wind in the month was 31'S lbs. on the square foot on November II. The mean daily Horizontal J.lfo'Vement of the Air for the month Wall 

248 miles; the greatest daily value was 757 miles on November II j and the least daily value was 66 miles on November 24. 
Rain fell on 15 days in the month, amounting to 2in'00I, as measured by gauge No.6 partljy sunk below the ground; being oin'26S less than the a.verage fall for the 

50 years, 1841-189°. 

G2 



(Iii) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS 

BARO- TEM.PERATURE, 
METER'I __________________________ ~----~----

Of Of the 

MONTH Phases 

of 

Of the Air. Evapo- Dew 
ration. Point, 

and 

DAY, 

1891 , 

Dec, I 

2 

f 
5 
6 

the 

Moon. 

New 

in. 

29'608 50'6 38'0 
29'3 64 50'8 38'9 
29'604 55'6 39'2 

29'863 56'4 43'8 
29'9 18 57'0 47'0 
29'911 54'3 43'2 

7 ,,' 29'429 50'6 4°'3 
8 First Qr, 29'81 5 48'6 37'4 
9 '" 29'398 51'o 43'6 

10 InEquator 29'05 6 55'3 
I I Perigee 29'5 12 45'5 
12 .. , 29'804 5 1'9 

44'3 
35'0 
31'9 

13 
14 
15 

17 
18 

19 
20 
21 

Full 

29'115 52'1 
29'600 48'7 
29'77 2 53'2 

29'795 53'0 
30'265 42'1 
30'435 37'8 

30'498 35'0 
3°'485 33'1 
3°'483 33'2 

46'3 
40 '7 
39'9 

39'5 
32 '2 

27'9 

23'3 
23'1 
20'5 

22 .. ' 30'472 30'0 
23 ~:::\~idu~f(~r 30'26 5 3°'3 
24 ,', 3°'°42 26'2 

17'3 
19'5 
21'2 

25 
26 
27 

28 ' 
29 
3° 

29'872 41'2 19'5 
29'727 48'4 40'8 
29'710 46'5 35'3 

29'7°9 43'8 37'5 
29'553 52'0 43'8 
29'474 54'0 45'3 

Excess De-
:Mean b Mean duced Daily a ove 
of 2.4 Average of 2.4 Mean 

Range, Honrly of Honrly Daily 
Values, 50 Years. Values. Value, 

° 
12'6 44'5 + 3'9 43'4 42'1 
11'9 46'3 + 5'7 45'0 43'6 
16'4 50'6 + 9'8 49'1 47'5 

12'61 51'9 +10'8 50'6 49'3 
10'0 53'5 + 12'2 52'2 5°'9 
11'1 4-8'2 + 6'9 46'0 43'6 

10'3 4-5'9 + 4'9 43'8 41'4 
I 1'2 43'8 + 3'2 41'7 39'2 
7'4 47'1 + 6'8 45'0 42'7 

11'0 
10'5 
20'0 

50'8 + 10'9 47'9 44'9 
41'7 + 1'9 37'8 33'0 
40'0 + 0'1 38'6 36'8 

5'8 49'5 + 9'4 47'0 44'3 
8'0 45'0 + 4'8 42'6 39'8 

13'3 45'7 + 5'4 44'7 43'6 

I 1'7 
10'0 
12'7 

12'7 
10'8 

5'0 

46'5 + 6'3 
36'5 - 3'5 
32'5 - 7'2 

28'4 -10'9 
27'4 -11'6 
26'3 -12'5 

22'6-16'0 
24'5 - 13'9 
24'0 -14'3 

21'7 28'8 - 9'5 
7'6 44'7 + 6'3 

11'2 40'8 + 2'4 

40'5 + 2'0 
48'8 + 10'2 
49'7 + 11'1 

43'3 
34'8 
3°'7 

27'3 23'1 
27'0 25'4 
25'9 24'0 

28'8 28'8 
43'9 43'0 
39'5 37'9 

39'3 37'8 
46'7 44'4 
48'5 47'2 

Difference between 
the Air Temperatnre 

and Dew Point 
Temperatnre. 

I ______ T_EM __ PE_R_A_T_U_R_E_, _____ I 

Of the Water 
of the Thames 
at Deptford. "I Of Radiation" 

£8 I 1---------
'0 .... 
. § II 

Mean. Greatest. 

pl=l 
I :Il.8 

Least, ..... ~ 
~~ 
~ 

I=l 
o 

5'2 
5'2 
2' I 

6'8 
4'1 
5'6 

5'3 
2'0 
2'3 

0'0 

0'0 

0'0 

0'0 

1 '7 
2'9 

2'7 
4'4 
2'5 

9'0 
8'8 
8'6 

8'6 
13'2 
.7'4 

10'8 
I 1'1 
4'2 

9'9 
9'0 

10'0 

8'1 
6'1 
8'1 

1'6 
1'4 
1'3 

0'9 
;'2 
6'6 

0'0 
0'4 
1'7 

0'4 
0'2 
1'0 

0'4 
2'2 

1'4 

1'9 
4'2 
0'4 

I'7 
1'5 
0'2 

3'4 
0'8 
0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

1'1 

1'3 
0'8 
0'4 

<P~ 

o 

° ° 
91 76'3 34'0 
91 68'8 30'1 
90 60'9 30'1 

91 7°'0 36'5 
91 64'4 43'0 
85 68'3 36'1 

84 60'8 
83 66'3 
85 62'0 

32 '5 
30 '8 
37'1 

59'2 43'2 
56' 5 36'8 
54'1 36'6 

78 63'9 
85 7°'2 
80 46'0 

80 53'9 
92 54'0 
91 45'0 

100 
100 
100 

30 '9 
34'0 
29'3 

JOO 4I'2 
94 63'0 
90 54'7 

33'0 
25'5 
22'0 

19'5 
33'0 
28'7 

90 59'9 28'7 
85 65'9 36'6 
92 54'0 42'1 

'" 
f 

in. 

0'042 8'5 
0'540 2'0 
0'004 13'0 

0'041 1'0 
0'008 3'5 
0'053 3'2 

0'275 8'3 
0'000 3'0 
0'216 4'5 

0'362 
0'000 
0'046 

0'447 1'8 
0'000 0'0 
0'05 8 2'5 

0'000 
0'000 
0'000 

i'5 
0'0 
0'0 

0'000 0'0 
0'000 0'0 
0'000 2'0-

0'000 0'0 
0'000 0'0 
0'000 0'0 

0'000 0'8 
0'018 2'2 
0'°9° 0'5 

0'119 3'0 
0'069 4'5 
0'259 6'5 

40'2 13'3 48'6 +10'0 46'2 43'6 5'0 9'9 I'4 83 75'2 35'2 ,,' '" 0'02 3 4'5 

Electricity. 

mP: vP, wN 
vN, vP : sP 
mP:wP 

mP: sP 
wP:mP 
wP: sP 

vP,vN 
mP:sP:mP 
wP,vN: mP 

wP: vN,vP 
mP: sP 

sP: vP, mN 

vP,vN 
wP, vN : mP : sP 

sP: mP 

mP 
mP: sP: ssP 

sP 

mP: sP: ssP 
sP 

sP: .. , : ssP 

.. , : ssP 

.. ,: sP 
mP 

wP: wP,vN 
vN, mP: ssP 

vP, sN: sP, sN 
.wP: mP: mP,vN 

mP: wP,wN 

wP: vN, sP 

: _~_fe_a_n_8._I_-,-,,_-1-2-9-'8-0-51-4-6,-5--1-3-5-'4_-1_1-1'-:_1-4-1-'1_-1-+_1-'_5 39"6 37"7 ~ TI I 0"9 88"1 5T; 30"0 """ -- 2~670 _2_'_9_
1 
______ "_' ___ -1 

4 5 6 7 8 I 9 10 lJ 1!2 13 14 15 16 17 18 Number 0:1' 
Column :l'or 
Reference. 

2 3 

The results apply to the civil day, 

20 

The mean reading of the Barometer (Column 2) and the mean temperatures of the Air a.nd Evaporation (Columns 6 and 8) are deduced from the photographic records, 
The average temperature (Column 7) is that determined from the reduction of the observations from 1841 to 1890, 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 A.ir 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 Ba"ometer for the month was 29in '805, being oin'Ol4 higher than the average for the 50 years, 1841-189°, 

TEMPERATURE OF THE AI'll. • 
The highest in the month was 57°'0 on December 5 ; the lowest in the month was 17°'3 on December 22 ; and the range was 39°'7, 
The mean of all the highest daily readings in the month was 46°'5, being 2°'S highe1' than the average for the 50 years, 1841-189°, 
The mean of all the lowel:lt daily readings in the month was 35°'4, being 0°'6 Mglier than the average for the 50 years, 1841-189°. 
The mean of the daily ranges was 11°'1, being 1°'9 greater than the average for the 50 years, 1841-189°. 
The mean for the month was 41°'1, bein~ 10,S higher than the a.verage for the 50 years, 1841-189°, 
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MONTH 

a.nd 

DAY. 

1891• 

hours hours. 

MA.DE A.T THB ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891.. 

WIND AS DEDUOED FROM SELF-REGISTERING ANEMOMETERS. 

OSLER'S. 

General Direction. 

A.M. P.M. 

Pressure on the 
Sq nare Foot. 

ROBIN­
SON'S. 

lbs. lbs. lbs. miles. 

CLOUDS A.ND WEATHBB. 

A..M. 

(liii) 

, 
Dec. 1 0'5 

2 1'5 
3 0'0 

S: SSW 
SSW: SW 
SSW: S 

SSW 
WSW: SSW 

SW 

0'0 0, d : 7, ci.-cu, th.-cl,so.-ha 8, W 

p.-cl 
: 10, r : 10, r 

10, hy.-r : 10, r : 9, Ii.-cl : ° : 0, d 

4- 0'3 
5 0'0 
6 0'2 

8'0 
8'0 
8'0 

SW: WSW 
SW:WSW 

WSW 

WSW:SW 
SW 

WSW: SSW 

p.-cI : 10, 80, th.-r : 10, BC, W 

10 

10, sIt.-r 
10, r 

: 10, gIm, m.-r 
~ 10, SC, W 
: 7, th.-cI, so.-ha 

10, SC, W 

4, li.-cl : 
10, oc.-slt.-r 
p.-cl, so.-ha 

° 

: 10, 8C, w, oc.-th.-r 

: v 
: 10, oc.-slt.-r, W 

: 10 

7 0· 4- 7'9 SSW: SW SW: W: WNW ... v 
O,W 

10, W 

: 10, se, W : IO,hy.-r,si.-w 10, se, shs.-r, hy.-g: 10, g 
8 2'3 7'9 WNW: WSW WSW: SW 

W:SW 
: ° : 3, CU.-B, li.-cl p.-cl, so.-ha : p.-cI, sIt.-r 

9 2'f 7'9 SW : WSW : 10, hy.-r 2, li.-cl ,: J, lu.-ha,lu.-co : 10, fq.-r, w 

10 0'0 
II 3'2 
12 0'0 

SW 
WSW 

SW: SSW 

SW:WSW 
WSW:W:WNW 

SSW: SSE 

10, hy.-g : 10, sc, hy.-g 10, Be, fq.-r, hy.-g : v, g, sh.-r, hI 
: ° 

13 0'3 7'8 
14- 1'3 7'8 
15 0'0 7'8 

16 1'1 7'8 
17 3'6 7'7 
18 0'0 7'7 

19 5'2 7'7 
20 1'2 7'7 
21 2'6 7'7 

SW: SSW: S 
WNW:W 

Calm: SSE 

SW:WSW 
N:NE 
SE: SSE 

SE: SSE 
Calm 
Calm 

SW: WSW 
WNW:NW 
SSW: SW 

WNW:N 
ENE ~ ESE 

SSE: SE 

SE: Calm 
NE: Calm. 
E: Calm 

50 3 
15 8 
120 

If7 
92 

66 

I, li.-cl, hy.-g : _ I, Ii.-cl, W I, Ii.-cI 
I, th ... cl, ho.-fr, lu.-ha : 7, th.-cl, so.-ha 10, r 

Io,hy.-r,hy.-sqs: p.-cl, BC, r, st.-w 10, fq.~r, st.-w 
10 : p.-cI, W 10, th.-cI, w 
10 : 10, r 10, fq.-th.-r 

li.-cl 
0, ho.-fr 
p.-cl, ho.-fr 

: ° 
: 0, ho.-fr 
: 10 

0, ho.-fr : ° 
0, ho.-fr : 0, ho.-fr 
0, ho.-fr: tk.-f,ho.-fr: tk.-f 

9, slt.-r 

° 10 

° o,h 
o 

tk.-f 

: 10, th.-r, w 

: 10, shs.-r, W 

: 10, th.-cI, I u.-ha 
: 10, fq.-r 

: v 
: 0, ho.-fr 
: th.-ol, lu.-ha, m, ho.-fr 

: 0, ho.-fr 
: 0, slt.-f, ho.-fr 
: 0, f, ho.-fr 

: tk.-f, ho.-fr 22 0'0 7'7 
23 0'0 7'7 
2.f 0'0 7'7 

Calm 
. Calm 

NNE: Calm 
NE: SE: Calm 

SW: Calm 

ff 
fl 
fC 

tk.-f, ho.-fr 
tk.-f, ho.-fr 
tk.-f, ho.-fr 

: tk.-f 
: f, fr 0, f 

tk.-f, fr 
: tk.-f : tk.-f, ho.-fr 

25 0'0 7'7 
26 0'9 7'8 
27 1'6 7'8 

Calm 

Calm 
SSW 
WSW 

Calm: S 
S: SSW 

SW: SSW: S 

... 83 

... fI2 
2'1 0'0 0'3f 3)0 

tk.-f, ho.-fr 
p.-cl 

10, r 

: tk.-f, fr 

: 10, f, fr.-r 
: p.-cl, fq.-slt.-r 
: 4, li.-cl 

10, sIt.-f 
p.-cI, slt.-r, W 

I, li.-cl 

: tk.-f, ho.-fr 

: 10 

: 10, fq.-slt.-r, w 
: 0 

28 3'3 7'8 
29 0'0 7'8 
30 0'0 7'8 

S:SW 
SSW: SW 

SW:S 

WSW: SSW 
WSW 

27 0'0 0'35 325 
3'5 0'0 1'29 548 
57 0'0 1·00 ff6 

v, hy.-r 
10, slt.-r, w 
10 

: 2. li.-cl : 10: se, shs.-r, w 
: 10, Be, gIm, r 

° : p.-cI, slt.-r: v, th.-cl, oc.-slt.-r 

V, th.-cl, w : 10, r 
SW:WSW 10, sc, c.-r, w : 10, sc, fq.-slt.-r, st.-w 

31 . 0'9 7'8 SW:WSW W:WSW 8'6 0'3 2'f8 743 10, st.-w : 10,SC, slt.-r,st.-w v, sh.-r, w : o,w 
1----1------!-----.---I----·----II--I------

37f Means 1'1 7'8 
1----1------1--------1·--------·1---1------- ----------------,---11--------------------1 

Number of 
Column for 2 I 2 2 
Reference. 23 2f 25 26 27 28 

The mean Temperature of Evaporation for the month was 39°'6, being 1°'3 higher than 1 
The mean Temperature of the Dew Point .for the month was 37°'7, being 1°'2 higher than 
The mean Degree of H'Um~idity for the month was 88'1, being 0'4 less than the average for the 50 years, 1841-189°, 
The mean Elastic Foree of Vapo'U.r for the month was oin'226, being oin'OIO greater than 
The mean Weight of Vapour in a Cubic Foot of Air for the month w~s 2 gr~'6, being ~gr'l greater than 
The mean Weight of a Cubic Foot of Air for the month was 551 grams, bemg 2 grams less than 
The mean amount of Cloud for the month (a clear sky l?eing represented by 0 and an overcast sky by 10) was 6'2. 
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'135· The maximum daily amount of Sunshine was 5'2 hours on Deoember 19. 
The highest reading of the Solar Radiation Thermometer was 76°'3 on December I j and the lowest reading of the Terre8trial Radiation Thermometer was 15°'4 on 

December 20. 
The mea.n daily distribution-of Ozone for the 12 hours ending 9h• was 2'0 j for the 6 hours ending ISh. was 0'5 j and for the 6 hours ending 2Ih. was 0'4. 
The Proportions of Wlnd referred to the cardinal points were N. 2, E. 3) S. 12, and W. II. Three days were calm. 
The apparatui for recording the Pressure of the Wind wall not in action from December 2. to 26 j the Tane having been taken down for repair. The mean daily Horizontal 

Mo'vement of tlu Air for the month was 374 miles; the greatest daily yalue was 960 mlleA on December 10 ; and the least daily value was 41 miles on December 23. 
Rain fell on 17 days in the month, amounting to 2in'670, as mea.sured by gauge No.6 partly sunk below the ground j being oin'900 greater than the average fall for the 

50 rears, 1841- 189°. 



(liv) MAXIMA AND MINIMA BAROMETER-READINGS; 

.. 

HIGHEST and LOWEST READINGS 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. 

I8g1. /. I8gI. I8gI, I8gI. 

d h m in. d h m in. d h m in. d h ill in. 

January 3, 9, 5 30'098 April 13, 16, 5 29'884 
January 4-, 12, 55 29'850 April 16, 0, ° 30'°4-0 

6, 10, 10 30'188 16,20,4-° 29'892 
8,15,55 '1.9'779 20,10,20 30'128 

II. 10,30 30' 535 23, 4, ° 29'879 
14-, 1,4-0 30'333 24-, 2 I. 55 30'000 

14-, 1O, 5 30'4-09 28, 5. 10 29'369 
16, 4-,45 29'810 29, 6,35 29'633 

18, 8, ° 30'255 3°, +,55 29'4-7° 
20,22,35 29'214 3°,21.45 29'611 

23, 2, 15 29'566 
24-, 15, 15 29'28 3 May I. 13, 20 29'34-9 

25, 23, 4-0 29'983 May 5, 9,+5 29'99° 
27, 8, ° 29'75 8 8, 17, 35 29'356 

27, 2 I. 5 29'850 u, 8,4-5 30'05 8 
29,21, 10 29'608 15, 16, 55 29'4-3 I 

3°,18,55 30'000 16,22, 5 29'618 
18, 8.25 29'°9° 

February I, 2,5° 29'7°° 2O, 0, ° 29'575 
February 2,11.10 3°'487 21. 9, 3° 29'222 

3, 16,4-0 30'3 85 23, 9, 0 29'579 
4-, 22, ° 3°'54-2 24-, 17, ° 29'4-10 

U, 0, 5 29'994- 25,21. 10 29'604-
14-, 2, 10 3°'5 24- 27, I I. 20 29'429 

15,16,10 30 '4-02 31,22,S5 29'75 8 
18.10,15 30'5 I 5 

June u. 16,55 30'15 0 1,20,25 29'5 80 
24-, 1O, ° 3°'37° June 2,10·55 29'728 

26, 13,4-5 29'766 4, 17· 4-5 29'562 
2.8, I. ° 3°'124- 5,22.4-° 29'816 

9· 3, 5 29'690 

March 2, 16. 50 29'875 12,20,30 30'256 

March +, I, ° 30'256 15,18,55 29'7°4-
4· 17, 15 30'054- 18, 8,3° 30'160 

5, 9, 3° 30'124- 25,13,50 29'622 
8, f· 35 29'3 80 28, 7, 15 29'RI 9 

9, 10. 50 29'630 29, 2,20 29'593 
II, 3,50 29'055 3°,20,55 29'7°3 

14,10, 5 29'64-5 
July 15,19,25 29' 1°9 1,17,4-0 29'495 

19,20,5° 29'75 6 July +,22,3° 29'870 
2.0,16, 5 29'555 7, 15· 5 29'454-

23, 1O, 5 29'9°6 9,23,4-° 29'976 
26, 0,30 29'360 II, 17, ° 29'839 

27, 0,35 29'672 14· 0, 30 30' 12 5 
2.8, 2, 55 29'4-25 16, 17. ° 29'614-

28,21.20 29'642 20. 9, ° 29'957 i 

3°· 0.50 29' 54-5 22, 5· ° 29'689 

31. 9, 50 29'85° 25,22.4° 29'997 
27, I 1.20 29'4-80 

April 3· 4-,50 29'4-28 28. 7, 35 29'663 
April 4-. 0, 30 29'54-9 2.9. 17. 50 29'4-°2 

4-, 21,4-0 29'3 85 
August 29'81 7 8, 6,35 29'752 1.22. 35 

8. 16. 5 29'693 August 3. 14, 50 29'368 
10,22, 5 29'99° 8, 9·4-5 29'983 

12.21, 30 I II, 15, 10 29'893 10. 4·35 29'620 , 

29'983 I I. 10. 10 29'873 
I 12.. 15, ° 29'5 82 

I : 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

HIGHEST and LOWEST READINGS of the BAROMETER reduced to 32° Fahrenheit, as extracted from the PHOTOGRAPHIC 

RECORDS-COncluded. 

The readings in'the above table are aoourate, but the times are occasionally liable to uncertainty, as the barometer will sometime. remain at its extrime 
reading without sensible change for a considerable interval of time. In such cases the time given is the middle of the .tationary period. 

The time is expressed in civil reckoning, commencing at midnight and counting from ah . to 24h. 

The height of the barometer cistern above mean sea level is 159 feet: no correction has been applied to the readings to reduce to sealivel. 

(Iv) 



(lvi) ABSOLUTE MAXIMA AND MINIMA BAROMETER READINGS, AND MONTHLY METEOROLOGICAL MEANS, 

~ : 

HIGHEST AND LOWEST READINGS of the BAROMETER in each Month for the YEAR 1891. 
[Extracted from the preceding Table.] 

" I 

MONTH, 

1891 . 

January .................... . 

Febru,ary .................... . 

March ....................... . 

April .......................... . 

May .......................... . 

June .......................... . 

July .......................... . 

August ....................... . 

September 

October ...................... . 

Novemoer ................... . 

December ................... . 

Readings of the Barometer. 

I 

Range. 
Highest. Lowest. 

in. in. in. 

3°'535 29'214- 1 '32 1 

3°'54-2 29'7°° 0'84-2 

3°'256 29~055 1'201 

3°'128 29'369 0759 

30'05 8 29'°9° 0'968 . 
30'256 29'562 0'694-

3°'125 29'4-°2 0'723 

29'983 29'°°3 0'980 

3°'172 29'274- 0'898 

3°'4-9° 28'905 1'585 

30'4-50 28'305 2'14-5 

3°'53° 28'935 1'595 

~----------------------~-----,----------------------------------------------------~-----------------------

The highiit reading in the year was 30in·5.P on February 4. The lowest reading in the year was 28in'305 on November II. 
The range of reading in the yea:r was 2in·237. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (lvii) 

MONTHLY RESULTS of METEOROLOGICAL ELEMENTS for the YEAR 1891. 

TEMPERATURE OF THE AIR. 
Mean Reading Mean Mean Mean 

MONTH, Tempera.ture Tempera- Degree of 
of the Excess. of Humidity. 

1891. 
Range in Mean of all Mean of all Mean of Monthly Mean above of ture of the (Saturation 

Highest. Lowest. the the the the Daily Evaporation. Dew Point. 
Barometer. Month. Highest. Lowest. Ranges. Mean. Average of =100.) 

50 Years . 
... 

in. 0 0 0 0 0 0 0 0 0 0 

January ... 29'959 52'9 12'0 4°'9 38'7 29'1 9'5 34'1 - 4'4 33"0 3°'6 81'2 

February ... 3°'279 62'1 25'9 36'2 ..,6'3 31'8 1+'6 38'6 - 0'9 31'1 35'2 88'2 

March ...... 29'64° 59'6 23'1 36'5 41'7 34'3 13'4 49'2 - 1'5 31'6 34-'1 79'3 

April ...... 29'795 66,6 29'0 31'6 53'6 36'2 11'4- 44'2 - 3'0 4°'9 37'° 76'7 

May ......... 29'610 80'5 3°'9 49'6 61'4 41'7 19'7 5°'4 - 2'8 46'9 43'5 78'0 

June ...... 29'841 84'3 41'0 4-3'3 72'2 51'3 20'9 60'2 + 0'8 55'9 52'1 75'2 

July ......... 29'760 85'1 45'4 39'7 71'7 51'6 20'1 60'1 - 2'4- 56'3 53'1 78'2 

August ..... 29'645 79'5 43'2 36'3 69'3 51'5 11'8 58'8 - 2'9 55'6 52'8 81'0 

September. 29'835 82'1 4-4'3 31'8 69'8 5°'2 19'6 58'9 + 1'7 55'6 52'7 80'2 

October ... 29'6°3 68'3 29'9 38'4 58'8 +4-'0 14'8 51 '0 - + 1'0 48'9 46'6 85'1 

November. 29'674 51'4 29'8 21'6 4-8'2 37'7 10"5 43'3 + 0'1 41'8 4°'1 89'0 

December .. 29'8°5 51'0 17'3 39'7 +6'5 35'4- 11'1 41'1 + 1'5 39'6 37'7 88'1 

Highest. Lowest. AnnualRa.nge. 
Means ...... 29'787 85'1 12'0 73'1 51'0 41'2 15'8 48'4 - 1'1 45'8 43'0 82'2 

RAIN. WIND. 
Mean 

Weight Mean From Osler'8 Anemometer. From 
Mean Mean Robin-

of Weight Mea.n Amount 
J.~ 

son's 
Elastic Amount Number collected Anemo-

. MONTH, Vapour of a Amount in Gauge Number of Hours of Prevalence of each Wind 00 meter: 
Force of of No.6 S~ Mea.n 

1891• in a Oubic of whose referred to dtlferent Points of Azimuth. "C6S Daily of Cloud. Rainy receiving 0 ..... Pressure ~";~ .. 
Cuhic Foot of Ozone. Surface is ..... <6 'a1:l §.~ 

Vapour. (0-10.) 
00 on the 

Days. 5 inches 

I I I S.E·I I I 
IN.W. 

J.p. Square A~~~ , Foot of Air. above the cD ..... 
,Q~ Foot. 1=!'§~~4~ 

Air. 
Ground. N. N.E. E. S. S.W. W. ScD 

pI=! ~=~'O z :a 
in. grs. grs. in. h h h h h h h h h Ihs. miles. 

January ... 0'17 1 2'1 562 0'8 6'1 17 1'563 15 8 53 28 3° 75 242 63 53 42 0'34 302 

February ... 0'2°5 2'4 563 0'2 5'3 4 0'°54 4-0 54 147 57 17 162 7° 17 108 0'°5 15 8 

March ...... 0'196 2'3 549 1'7 1'4 17 2'143 127. 112 57 14 33 188 

I 
121 88 4 0'64 381 

April ...... 0'220 2,6 548 1'9 TI 8 °'7 18 95 187 148 66 28 95 26 60 15 0'18 263 

May ......... 0'28 3 3'2 537 3'4 /,2 18 2'688 173 67 54 51 86 19°_' 43 44 36 0'19 246 

June ...... 0'3 89 4'3 53 1 2,6 6'1 II 0'962 102 169 84 28 32 18 3 I 49 44 29 0'15 243 

July ......... 0'4°4 4'5 529 2'4 1'1 17 3'388 81 49 29 8 69 326 I 91 7° 21 0'12 254 

August ... 0'400 4'4 529 3'9 1'5 22 3'7 15 38 6 3 23 54 460 I 109 40 I I 0'26 293 

September. 0'399 4'4 53 2 2'1 5'6 12 0'81 9 32 19 52 60 66 401 53 14 23 0'20 261 

October ... 0'3 18 3'6 536 3'7 6'1 20 4'3 17 6 96 67 56 163 3°0 32 2 22 0'49 310 

November. 0'248 2'8 546 1'5 1'4 15 2'001 60 1I8 43 53 107 178 7° 39 52 0'20 248 

December .. 0'226 2,6 55 1 2'9 6'2 17 2'67° 20 34 16 52 1I0 323 97 19 73 ... 374 

------
30481824-

----

Sums ...... ... ... ... ... ... 178 25'°3 8 93 2 964 728 498 84° 490 436 ... .. . 

Means ...... 0'288 3'3 543 2'3 6,6 ... ... ... ... .. . ... ... .... 
I 

... ... ... .. . 278 
I 

The greatest recorded daily horizontal movement of the air in the year was 960 miles on December 10. 
The least recorded daily horizontal movement of the air in the year was 34 miles on February 23 and 24· 

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1891. H 



\). viii) HOURLY PHOTOGRAPHIC VALUE~ OF METEOROLOGICAL ELEMENTS, 

MONTHLY MEAN READING of the BAROMETER a.t every HOUR of the DAY, as deduced from the PHOTOGRAPHIC RECO'&DS, 

Hour, 
1891. Yearly 

Greenwich 
Civil Time, January, \ February, \ I \ \ \ \ 

\ September, \ October, \ November, \ December, 
Means, 

March, April. May, June, July, August, 

I in. in, I in. in. in. in. in. in. in. in. in. in, in, 

Midnight 29'962 30'279 29'649 29'807 29'62 5 29'845 29'77 2 29'65 6 29'84° 29'599 29'693 29'810 29'795 
Ih, 29'95 6 30'275 29'646 29'8°4 29'622 29'842 29'768 29'649 29'837 29'596 29'68 7 29'808 29791 
2 29'955 3°'27 2 29'64 1 29'800 29'61 7 29'837 29'764 29'645 29'83 1 29'5 87 29'68 3 29'809 29'787 
3 29'954 30'264 29'63 2 29'795 29'612 29'835 29'761 29'641 29'827 29'5 80 29'676 29'807 29782 

4 29'95 2 30'261 29'630 29'793 29'608 29'837 29'759 29'637 29'82 3 29'579 29'67 2 29'801 29779 
5 29'949 30'264 29'63 2 29'793 29'608 29'842 29"761 29'637 29'824 29'578 29'67° 29797 29'7 80 
6 29'949 30'266 29'634 29'800 29'6 13 29'847 29'764 29'642 29'829 29'5 81 29'669 29'798 -9'783 
7 29'95 6 30'274 29'643 29'8°4 29'614 29'85 1 29'766 29'645 29'835 29'592 29'670 29'800 29'7 88 
8 29'964 30'284 29'649 29'80 5 29'614 29'854 29'769 29'65 I 29'84° 29'601 29'67 8 29'806 29793 
9 29'974 30'289 29'653 29'806 29'612 29'854 29'769 29'654 29'845 29'6°4 29'679 29'811 29796 

10 29'980 30'295 29'655 29'806 29'610 29'855 29'766 29'657 29'847 29'609 29'681 29'81 9 29'798 
I I 29'978 3°'3°0 29'65 2 29'803 29'60 5 29'85 2 29'764 29'655 29'841 29'610 29'676 29'8 I 3 29796 

Noon 29'97° 30'296 29'65 2 29'800 29'603 29'848 29'759 29'653 29'839 29'6°7 29'668 29'806 29792 
13h, 29'959 30'284 29'643 29795 29'599 29'843 29'753 29'65 1 29'835 29'602 29'661 29"797 29785 
14 29'953 3°'273 29'634 29'7 87 29'596 29'837 29'75 1 29'647 29'828 29'601 29'65 6 29'793 29'780 
15 29'95 2 30'267 29'627 29'7 80 29'593 29'83 1 29'746 29'642 29' 82 3 29'598 29'65 8 29'798 29"776 
16 29'95 1 30'26 5 29'624 29'77 6 29'592 29'82 7 29'744 29'637 29'820 29'599 29'663 29'801 29775 
17 29'953 3°'27° 29'626 29'776 29'59 1 29'82 5 29'742 29'633 29'821 29'607 29'668 29'8°3 29776 
18 29'957 3°'276 29'63 1 29778 29'598 29'826 29742 29'63 2 29'82 5 29'618 29'674 29'8°7 29780 
19 29'959 3°'282 29'636 29'7 84 29'6°5 29'828 2975° 29'634 29'836 29'622 29'676 29'8 II 29785 
20 29'960 3°'286 29'64° 29'793 29'616 29'833 29'75 8 29'64 1 29'843 29'626 29'67 8 29'8 I 3 2979 I 
21 29'959 3°'288 29'642 29"798 29'62 5 29'842 29'769 29'645 29'846 29'629 29'679 29'808 29794 
22 29'959 3°'29 1 29'641 29'799 29'628 29'843 29'773 29'646 29'847 29'627 29'676 29'8°5 29"795 
23 29'95 8 3°'29 1 29'645 29'802 29'63 I 29'845 29"776 29'645 29'848 29'626 29'674 29'806 29796 
24 29'95 6 3°'29 1 29'64° 29'801 29'63° 29'843 29'776 29'641 29'848 29'626 29'67 1 29'8°4 29794 

----
m 

{ Oh.-23h
• 29'959 3°'279 29'64° 29'795 29'610 29'84 1 29'760 29'645 29'835 29'603 29'674 29'8°5 29'7 87 ~ 

~ 
Q;) 

I ::s I h.-24h, 29'959 3°'279 29'639 29795 29'610 29'841 29760 29'644 29'835 29'6°4 29'673 29'805 29787 
----

Number of Days 
employed, Ji 31 28 31 3° 31 30 31 31 3° 31 30 31 .. , 

MONTHLY MEAN TE:~IPERA.TURE of the AIR at every HOUR of the DAY, as deduced from the PHOTOGRAPHIC RECORDS, . 
• Hour, 

1891. Yearly 
Greenwich 

I February, \ I I I I I I September, I I November·l December, 
Means, 

Civil Time, January, 1I1arch, April, May, June, July, August, October, 

0 0 0 0 0 0 0 0 0 0 i 0 0 0 

Midnight 32'5 37'3 37'4 4°'1 +5'9 55'0 55'4 55'3 54'6 49'2 42'3 4°'5 45'5 
Ih. 32'6 37'1 37"2 39'5 45'5 5+'4 54'8 547 54'2 49'1 42'2 4°'3 45'1 
2 327 36'9 36'9 39'0 44'9 53"7 54-'3 54'3 53"7 49'1 4 1'8 40'1 44'8 
3 327 36'8 36'6 38'6 44', 53"2 54'0 54'1 53"5 48'6 41'6 39'9 44'S 
4 327 36'5 36'3 38'3 44'2 53"2 53"7 53"8 53'3 48'0 41'3 39'9 44'3 
5 32'6 36'4- 36'2 38'2 4-4'3 53"5 53'9 53'7 53'1 48'0 41'2 40'0 4-4'3 
6 32' 5 36'4- 36'1 38"7 45'4 54'5 55'3 54'5 53'2 47'8 41'4 4-°'1 44'7 
7 32'5 36'4- 36'5 +0'+ 47'6 56'6 57'7 56'0 54"7 -1-7'8 +1'4 4°'1 45'6 
8 32'6 36'8 38'0 4-3'1 49'9 59'0 59'9 58'4 57"3 49'1 41'8 39"7 47'1 
9 33'0 37'7 39'9 45'5 52'3 61'6 62'5 60'3 61'0 51'8 42'7 40'0 49'0 

10 34'0 39'1 4-1"3 47'4 53"9 63'9 63'8 62'0 63'7 53'9 44'1 4°'9 50,? 
I I 35'2 4°'9 42'5 +9'1 55'2 65'3 65'1 ,63'2 65'4 55"4 45'4 42'3 52 '1 

Noon 36'2 43'0 43'6 50'2 55'9 66'7 65'7 63'6 66'1 55'6 46'4 43'6 53'0 
13h, 37'° 44'3 44'0 5°'5 56'5 67"7 66'2 63'8 66'3 56'0 46'9 44'1 53'6 
14 37'1 44'9 44'5 5°'9 57'2 68'1 66'7 64'6 66'6 55'8 46'7 43'8 53'9 
15 36'9 44'8 +4'2 5°'5 56'9 68'3 66'8 64'1 66'2 55'3 46'1 43'0 53'6 
16 36'2 44'1 43'2 49'9 56'5 67'5 65'9 63'4- 65"0 54'0 44'9 42'2 52"7 
17 35'4 42'4 42'0 48'6 55' 1 66'4 64'4 62'4 62'7 52'2 44'1 41'6 51'+ 
18 34'8 4°'9 40'8 4-7'0 53'3 64'6 ,63'2 60'9 60'4- 5°'9 43'5 41'2 -5 0'1 
19 34'3 39'9 39'8 +5'% 5 I' 5 62'1 61'3 59'5 58'6 5°'2 43'1 40'9 48'9 
20 34'1 39' I 39'0 4-4'0 49'5 59'5 59'6 58'2 57'2 49'6 42'8 40'8 47'8 
21 33'8 38'7 38'2 

I 
43'0 48'3 51'6 58'2 57'2 56'2 49'5 42'5 4-0'8 47"0 

22 33"8 37'8 37'8 41'9 47'5 56'4 51'1 56'4 55' 5 49'1 42'3 4°'6 46'3 
23 33'1 37'2 37"5 I 4- 1'4 46'7 557 55'9 56'0 55'1 +9'1 42'3 4°'7 45'9 
24 32'9 37"° 3Tl I 4°'8 45'9 55'2 55'2 55'5 54'6 48'8 42'1 +0'6 +5'5 

-------
:ll 

{ Oh.-23b
• I 34"1 39·4 39'6 44'2 50'4 60'2 

~ 
58'8 58'9 51'0 4-3'3 41 'I 48'4 ~ 

~ 
Q;) 1---- ----

::s 1 h.-24 h, 34' I 39'4 39'6 ++'% 50'+ 60'% 60'0 58'8 58'9 51'0 +3'3 4 1 '1 +8'4 

J/ I I 
--

Number of Days 31 21 29 30 31 3° 31 31 3° 31 3° 31 
elllpluy~u, '" 



AT THE ROYAL OBSERV..lTORY, GRBlCN'WICH, IN THE YEAR 1891. (lix) 

MONTHLY MEAN TEMPERATURE of EVAPORATION at every HOUR of the D.!.Y, a.s dgduced from the PHOTOGRAPHIC RECORDS, 

Hour, 1891. 
Yearly 

Greenwich 

, February.' 
, , , , , , september·l 1 November. I Dece;nber. 

Means. Civil Time, January. March. April. May. June. July. August. October. 

0 0 0 0 0 0 0 0 0 0 0 
i 

0 0 

Midnight 31'8 36'5 35'8 38'4- 44-'3 53'3 53'9 54'0 53' 5 4-8' I 4-1'2, 
I 

39'4- 4-4'2, 
Ih, 31'8 36'3 35'6 38'0 4-4-'2, 52,'9 53'6 53'4 53' 1 47'9 41'1 

I 
39'2, 4-3'8 

2, 31'9 36'2, 35'4- 37'6 4-3'8 52'5 53'1 53'1 52'8 47'8 4-°'9 39'0 4-3'7 
3 31'9 36'1 35'3 37'4- 43'5 52,'2, 52,'9 53'0 52,'4- 4-7'6 4-0'7 38'8 4-3' 5 
4 32'0 36'0 35'1 37'2, 43'3 52,'1 52'7 52,'8 52'3 47'1 4°'4- 38'8 4-3'3 
5 31'9 35'9 34-'9 37'° 4-3'4- 52,'3 52,'8 52,'7 52'1 46'9 4°'4- 38'9 4-3'3 
6 31'9 35'7 34-'8 37'5 44-'1 52,'9 53'9 53'2 52'1 46'7 40'5 38 9 4-3' 5 
7 31'9 35'7 35'1 38'9 4-5' 5 54-'2, 55'2, 54'3 53'1 4-6'9 4-0'5 39'0 4-4'2 
8 31'9 35'8 36'0 40'5 46'9 55'5 56'6 55'7 55'2, 47'9 40'8 58'7 4-5'1 
9 32,'3 36'6 37'2, 4-2'0 48'3 57'° 57'7 56'6 57'3 49'8 4-1'6 38'9 4-6'3 

10 33'1 37'7 37'9 4-2'9 49'2, 58'2, 58' I 57'5 58'5 51'0 42,'6 39'4 4-7'2, 
II 34-'0 39'0 38'5 4-3,g 5°'2 58'7 58'8 57'9 59'1 5 I '5 43'5 4-°'4 4-7'9 

Noon 34-'7 4-°'6 39'0 44'3 5°'3 59'3 59'2, 58'1 59'4- 5 1'3 44'1 4-1' I 48'5 
13h, 35'2 4-1'4 39'5 44'5 5°'7 59'8 59'4 58'2 59'5 51'6 4-4- '2, 4-1'3 4-8'8 
14- 35'1 4-1' 5 39'S 4-4-'7 50'8 60'0, 59'8 58'4 59'6 5 I '3 4-3'9 4-1 '3 4-8'9 
15 35'1 4-1 '3 39'7 44'5 50'6 59'9 59'7 58'1 59'3 51'o 4-3' 5 4-0'8 4-8'6 
16 34-' 5 4-°'9 39'1 44-'1 50'1 59'2 59'3 57'6 58'5 50'3 4-2'.8 4-0'4- 4-8' I 
17 33'9 39'8 38'6 43'4- 49'3 58'4 58'9 57'5 57'5 49'4- 4-2'2, 39'9 4-7'4-
18 33'6 38'7 37'8 42,'8 48'4 57'6 58'2, 56'7 56'5 48'8 41'9 39'6 4-6'7 
19 33'3 38'1 37'1 .p,g 47'5 56'8 57'2, 56'2 55'6 48'3 4-1'7 39'4- 4-6'1 
2,0 33'1 37'7 36'7 4-1' I 46'5 55'7 56'3 55'6 55'0 4-8'0 4-1' 5 39'5 4-5'6 
2,1 32,'9 37'3 36'1 4-0'4- 45'7 54'7 55'6 55'2, 54'4 47'9 41'3 39'4 4S'I 
2,2 32,'9 36'7 35'7 39'7 45'2, 54'2, 54'S 54'7 53'9 4-7'7 41'1 39'3 4-4-'7 
2,3 32,'3 36'2, 35'7 39'3 4-4-'8 53'8 54-'3 54'5 53'6 47'8 4-1'2, 39'5 4-4-' 4-
2,4- 32'2 36'0 35'5 39'0 44-'3 53'6 53'8 54'2 53'4 4-7'6 4-1'1 39'4- 4-4'2, 

tll 
{ Ob·-· 3b. 33'0 37'8 36'9 4-°'9 4-6'9 55'9 56'3 55'6 55'6 4-8'9 4-1 '8 39'6 4-S'8 

~ 
Q) ----
~ Ih ,-2,4-h , 33'1 37'8 36'9 4°'9 4-6'9 55'9 56'3 55'6 55'6 4-8'8 4- 1'8 39'6 4-5'8 

---- --- --
N!:~f;y~~ Days } 31 2,1 2,9 30 31 30 31 31 30 31 3° I 31 .. , 

MONTHLY MEAN TEMPERATURE of the DEW POINT at every HOUR of the DAY, as deduced by GLAISHER'S TABLES 
from the corresponding AIR and Ev APORA.T ION TEMPERA.TURES, 

Hour, 1891. Yea.rly 
Greenwieh 

1 February·l I I I I I I sePt~mber·1 I November. I December. 
Means. Cidl Time. January. March. April. May. lune. July, August. October. 

0 0 0 0 0 0 0 0 0 0 0 0 0 

Midnight 30'4- 35'4 33'6 36'2, 42'5 51'7 52,'4- 52,'7 52'4- 46'9 39'9 38'0 4-2'7 
Ih, 30'2 35'2 33'4 36'1 42,'7 51'4- 52'4- 52,'1 52'0 4-6'6 39'8 37'8 42,'5 
2, 30'3 35'2 33'3 35'8 42,'6 51'3 51 '9 51 '9 51 '9 46'4- 39'8 37'6 42'3 
3 30'3 35'1 33'5 35'8 42'3 51'2, 51'8 51'9 51'3 46'5 39'6 37'4 42'2 
4 30'6 35'3 33'4- 35'7 42'2 51'0 51'7 51'8 51'3 46'1 39'3 37'4 42'1 
5 30'5 35'2 33'0 35'3 42,'3 51'1 51'7 5 I '7 51'1 45'7 39'4 37'5 42,'0 
6 30'7 34-'7 32,'9 35'9 42 '6 51'3 52'5 51'9 51'0 45'5 39'4 37'4- 4-2 '2 
7 3°'7 34-'7 33'1 37'° 43'2 52'0 53'0 52,'7 5 I' 5 45'9 39'4 37'6 42'6 
8 30'5 34'4- 33'3 37'4- 43'7 52,'3 53'7 53'3 53'3 46'6 39'6 37'4- 4-3'0 
9 30'9 35'1 33'7 38'0 44-'2, 53'0 53'6 53'4- 54'1 47'8 4-°'3 37'5 4-3'5 

10 31'5 35'9 33'7 37'9 4-4'6 53'4 53'3 53'6 54'1 48'2, 40'8 37'5 43'7 
II 32'1 36'6 33'7 38'1 45'4 53'4 53'7 53'5 54'0 47'8 41'3 38'1 44'0 

Noon 32'4- 37'7 33'5 38'0 4-5'1 53'3 53'9 53'5 53'9 47'2 41'5 38'2 44'0 
I3h , 32'7 38'0 34'2 38'2, 4- 5'3 53'5 53'9 53'S 54'0 47'4 41'1 38'0 4-4-' I 
14 32'3 37'6 34-'3 38'3 +5'0 53'6 54-'2, 53'2, 54'0 47'1 40'7 38'4- 44'1 
15 32'6 37'3 34'4 38'2 4-4'8 53'3 54-'0 53' I 53'7 46'9 4-0' 5 38'2 4-3'9 
16 32'0 37'2 34-'2 37'9 44-'2 52'6 53'9 52,'7 53'2, 4-6'7 4°'4 38'2 43'6 
17 31'6 36'6 34-'4 37'7 4-3'7 51'9 54'3 53'3 53'1 46'6 39'9 37'8 4-3'4-
18 31'7 35'9 34-'0 38'1 4-3' 5 51'8 54-'0 53'1 53'1 46'6 4-0'0 37'6 4-3'3 
19 31'6 35'8 33'6 37'9 +3'4 52'2 53'6 53'3 52'9 4-6'3 4-0'0 37'5 4-3'2, 
20 3 I '4- 35'9 33'7 37'7 4-3'3 52,'3 53'4- 53'3 53'0 46'3 39'9 37'9 4-3'2, 
21 31'3 35'4 33'3 37'3 42'9 52'1 53'3 53'4 52 '7 46'2 39'9 37'7 4-3'0 
2,2 31'3 35'2 32'S 37'° 42,'7 52,'1 52'7 53'1 52'4- 46'2 39'7 37'7 4-2'7 
2,3 30'7 34'8 33'2 36'7 '1-2'6 -5 2'0 52,'8 53'1 52'1 46'4- 39'9 38'0 42'7 
24 30'9 34-'6 33'3 36'7 4-2,'5 52,'1 52'4 53'0 52'2 46'3 39'9 37'9 42'7 

~ { ob,-·3h. 31'3 35'8 33'6 37'2, 43'5 52'2 53'2 52'9 52 '8 46'7 4-0'1 37'8 43'1 
a> -----

i 
--,-

:;t Ib,-24-h , 31 '3 35'8 33'6 37'2 43'5 52'3 53'Z 52'9 52'7 46'6 4°'1 37'8 4-3' I 
I 

H2 



(Ix) HUMIDITY, SUNSHINE, .AND H.EADIYGS 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 TEMPER,ATURES. 

Hour, 
1891. Yearly 

Greenwich 

\ February. \ 
\ I I \ I I September. \ 1 November. \ December. 

Means. 
Chil Tim •. J&nuary. March. April. May. June. July. August. October. 

I 

Midnight 92 93 86 86 88 89 90 91 92 92 91 91 90 
Ih. 90 93 86 88 90 90 92 91 92 92 91 91 91 
2 91 94 89 89 91 92 92 92 94 91 93 91 92 
3 91 94 89 90 93 93 92 92 92 93 93 91 92 
4- 92 95 90 91 93 92 93 93 93 94 93 91 92 
5 92 95 89 90 93 92 92 93 93 92 94 91 92 
6 93 94 88 90 90 89 91 91 92 92 93 90 91 
7 93 94 88 88 86 85 84 89 89 94 93 91 89 
8 92 91 83 80 80 79 80 83 86 92 92 92 86 
9 92 90 78 75 74 74 73 78 78 86 91 91 82 

10 90 89 75 70 71 69 69 74 72 81 88 88 78 
II 88 85 72 66 70 65 67 70 67 76 86 86 75 

Noon 87 82 67 63 67 62 66 70 65 74 84 81 72 
13h. 85 78 68 63 66 60 65 70 65 73 81 78 7I 
14 83 75 67 62 63 60 64 67 64 73 80 81 70 
15 85 74 68 63 64 58 64 67 64 74 82 84 71 
16 85 76 71 63 64 59 66 68 65 76 84 86 72 
17 86 81 76 66 66 60 69 72 71 81 85 87 75 
18 88 83 77 72 70 63 72 76 77 85 87 87 78 
19 89 86 78 76 75 71 77 81 81 87 89 88 82 
20 89 89 82 78 79 78 81 84 86 89 90 90 85 
21 90 89 83 80 82 82 84 87 88 89 90 89 86 
%2 90 90 83 83 84 86 85 89 89 90 90 9° 87 
23 91 91 85 84 87 88 90 90 9° 91 91 9° 89 
24 93 91 86 86 88 90 91 91 92 92 92 9° 90 

-------' ---- ----
In \ Oh.-23h • 89 88 80 77 79 76 79 82 81 86 89 88 83 
~ 
~ 1 Ih .-24h • 

---- --------
C» 

89 87 80 77 79 82 81 86 89 88 83 :=a 77 79 

TOTAL AMOUNT of SUNSHINE registered in each HOUR of the DAY in each MONTH, as derived from the RECORDS of 
the OAMPBELL-STOKES SELF-REGISTERING INSTRU!lfENT, for the YEAR 1891. 

"d 1 ..t:1 bll'tl<D<lJ I ...... 
<Ds:lo s:l.~'5 ~ s:l 0l::l 

ROlgist~rad Duration of 'Sunf:!hine in thQ Hour ending '"'Pell P 0 
$1:1.l(j) ;;Q)~~ I:1.l <DO 

'Sv~ s:lP-r'rl .... "dZ 
Month, o (j)..c:l en 0 P-+" 

f s:l.S ~CIl 

~i~;g s:l 

~§ 1891• 
o . 0 

l=i :;l ..c:l :eo) eIl<D"" <:)11ls:l N I:1.l ..,.' ... ..,.' ~ . .... -' .... 0 ... . .... .... ,<:i 
~ . .... .... ... . Ci ~.S § '"' !;D'~ s:l'~ Os:l 

~] 00 8 0 >:4 ..... 
V\ .. 1"-.. 0\ .... 

Z .." ;t V") '" t- ~ g- o bA~~ ~ ~,gril~ 2~ .... .... .... .... .... N 
E-I 0 P-r ~+> 

b h h h 

I 
h II h h h h h h h h h h h h 0 

January ... ... ... ... .. . 0' I 2'4 8'2 10'0 9'0 8'5 3'2 I' 3 ... ... .. . . .. 4-2'7 259'1 o· 165 18 
February ... ... ... . .. 0' 3 2'4- 6' I 8'4 10'2 II ·6 14.' 2 I I' 7 5'7 0' I ... ... .. . 7°'7 277'9 0'254 26 
March ...... ... ... 0' 5 5'8 7'8 9'6 9'2 9'8 9'6 9' I 5'7 5'8 2'8 0'7 ... .. . 76 '4- 366 '9 0'208 37 
April ......... ... 0'8 5'2 9' 5 10' I 10'5 10'8 11'2 10' I 9'8 10,6 9'2 g'7 5'6 I' f . .. 113' 2 414'9 0'273 48 
May ......... 0'4 4'6 8'8 10'3 I I • 5 12'1 I I' 4 1-3 . 9 13'1 13' 2 II' 8 12'5 12'+ 8'2 4'3 ... 148'5 482 '1 o· 308 57 
June ......... o· I 4'4 6'8 8'7 10'2 11'9 I I' 9 12'3 If'4- 14'7 16'4 15'9 15'0 II' 3 7,6 1'2 162'8 494' 5 0'3 29 62 
July ......... 0·6 7'9 10'7 12'0 13' I 14'3 12,6 10,6 10'7 10'6 10'7 10'8 9' 5 II '8 5' I 0'7 15 1'7 496'8 o· 305 60 
August ...... ... 2' I 8'8 

12. 7 1".3 II '6 13'7 11'7 10' I 10' 5 10' ,3 9'9 7'8 5'7 1'3 ... 127' 5 449' I 0' 284 52 
September .. ... ... 2' I 9'4 15'4 17' I 19'0 15' 2 13'5 14'2 14·'0 14' 5 I I' 2 5'7 ... ... 15 1'3 376'9 0'4°1 41 
October ...... ... ... ... 3'11 1°'1 15'0 14'5 15'2 14'6 12'9 11'7 11'7 3'3 ... .. . ... 112' I 328 '7 0'341 30 
Novemher ... ... ... .. . 

::: 1 :.:
4 3'2 4' 5 6'3 6'8 5. 6 3'5 I . I ... ... .. . ... 32'4 264'4 0' 123 20 

December ... ... ... ... 3'0 4' 5 6'9 8'8 6'8 2'8 ... ... ... .. . .. . 32'8 242'7 0'135 16 
-----···-1-'" --------------------------- --. 

For the Ye&r ... ... . .. 1222'1 4454'0 0'274 ... 
I 

The hours are reckoned from apparent midnight. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEA.H 1891. (lxi) 

READINGS of DRy-BuLB rrHERMOMETERS placed in a STEVENSON'S SCREEN near the Ordinary Stand, and of those mounted in a 
louvre-boarded shed on the' ROOF of the MAGNET HOU51E at an elevation of 20 feet above the GROUND; and EXCESS of the REA.DINGS 
above those of the corresponding THERMOMETERS on the ORDINA.RY STAND, in the YEAR IS91. 

. (The readings of the maximum and minimum thermometers apply to the twenty-four hours ending at 21 h
,) , 

[Observations of the maximum and minimum thermometers only have been made on Sundays,Good Friday, Christmas Day, and Public Holidays,] 

JANUARY, 

Readings of Thermometers in Ste\-enson's Excess above readings of Thermometers on ordinary Readi ngs of Thermometers on t he Roof oUhe Excess above readings of Thermometers on ordina17 
Days of Screen, 4 feet above the ground. stand, 4 feet above the grouud. Days of Magnet House, lO feet aboye the ground. stand, 4 feet abo\'e the ground. 

the the 
~onth. 

MaXi-I MiUi-1 I Noon I 
I 

MaXi-I ?tiiui- I I Noon I I 
Month. 

MaXi-I Mini-l I Noon I I 
MaXi-I Mini- I I Noon I I mum. mum. 9' 15· :u' mum. Inurn. 9' IS' ai' mum. mum. 9' IS' aI' mum. mum. 9' IS' ai' 

d 0 0 0 0 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 c 0 0 0 0 0 

I 36's 3°'2 337 34-'6 35'1 30'S -o'S 0'0 0'0 -0'2 0'0 +0'3 I 37'6 3°'0 33'8 3S'I 3S'3 3°7 +0'3 -0'2 +0'1 +0'3 +0'2 +0'2 

2 31'4- 24-'9 26'4- 2S'6 29'2 27'9 +0'3 -0'6 -0'4- -0'3 -0'3 -0'1 2 3 1'1 25'1 26'S 2S'S 29'2 2S'3 0'0 -0'4- 0'0 -0'1 -0'3 +0'3 

3 3S'4- 24-'0 26'0 29'9 32'9 34-7 -0'1 -0'7 -°7 -o'S -0'2 -0'1 3 3S'S 21-°1 26'S 3°'4- 33'S 3S'2 +0'3 -0'6 -0'2 0'0 +0'4- +0'4-

4- 37'1 32'0 .. , .. , .. , .. , -0'2 -O'S .. , .. , .. , .. , 4- 37'9 32'0 .. , .. , .. , .. , +0'6 -o'S .. , '" .. , .. , 

5 35'4- 2S'I 29'1 33'9 34-'4- 29'S 0'0 -0'1 0'0 +0'2 -0'1 -0'3 S 36'0 27'S 29'2 33'S 34-'4- 29'6 +0'6 -0'4- +0'1 +0'1 -0'1 -0'2 

6 297 23'4- 2S'2 29'2 29'0 2S'6 -0'4 -0'1 -0'2 -0'2 -0'2 -0'3 6 30'S 23'S 25'7 29'1 2S'9 26'2 +0'4 +0'3 +0'3 -0'3 -0'3 +0'3 

7 31'5 23'0 23'6 30'1 3°'3 30'2 -0'3 -0'3 -0'2 -0'5 -0'1 -0'1 7 31'6 23'0 23'S 30'6 3°'3 30'4- -0'2 -0'3 0'0 0'0 -0'1 +O'J 

S 32'1 23'1 25'9 2 S'I 3 1'1 29'4- +0'3 -0'2 0'0 +0'2 +0'6 0'0 S 32'S 24-'0 2S01 26'9 31'4- 29'6 +1'0 +°7 +2'2 +2'0 +0'9 +0'2 

9 33'1 21'0 27'0 29'9 2S'9 23'8 +1'0 +0'5 -0'5 -0'9 +0'3 -0'2 9 32'5 21'0 27'S 30'8 29'3 23'8 +0'4- +0'5 +0'3 0'0 +°7 -0'2 

10 25'3 11'4- 14-7 IS'4- 23'9 20'9 +0'9 -0'6 -°7 -0'7 +0'1 +0'4- 10 28'6 11'4- 15'2 20'3 26'7 23'6 +4-'2 -0'6 -0'2 + 1'2 +2'9 +3'1 

I I 2S'I 16'5 .. , .. , .. , .. , -0'2 -0'4- .. , '" .. , .. , I.I 29'6 17'3 '" .. , .. , .. , + 1'3 +0'4- .. , .. , .. , .. , 

I:Z 4-0'0 19'4- 27'2 34-'9 37'4- 38'7 -0'1 -1'0 -0'3 0'0 +0'1 -0'1 12 ,p'6 20'3 27'2 34'9 37'4- 39'4- + 1'5 -0'1 -0'3 0'0 +0'1 +0'6 

13 4-°'S 37'6 38'S 39'2 39'1 38'6 +0'4- -0'2 -0'2 +0'1 0'0 +0'3 13 4-0'8 38'1 39'1 ~39'1 39'1 39'0 +°7 +0'3 +0'4- 0'0 0'0 +°7 

14 4°'2 33'3 3S7 3S'3 37'° 33'9 -0'3 -0'2 +0'3 +0'1 +0'2 -0'1 14 4-°'9 33'2 3S'6 3S'2 37'° 33'S +0'4 -0'3 +0'2 0'0 +0'2 -0'2 

15 3 )'2 29'4 30'S 32'4- 34-'4- 32'1 0'0 -0'3 -0'2 -0'3 -0'1 0'0 15 3S'S 29'4- 32'1 32'8 34'S 32'2 +0'6 -0'3 + 1'1 +0'1 +0'3 +0'1 

16 37'3 26'0 31'4- 3 1'1 3°'7 27'0 0'0 +0'2 +0'1 -0'4- -0'1 0'0 16 37'S 26'0 31'3 31'4- 30'S 27'S +0'5 +0'2 0'0 -0'1 0'0 +o'S 

17 2S'I 20'9 25'9 26'7 25'9 21"5 -o'S 0'0 -0'1 -0'2 0'0 +0'6 17 27'6 20'8 25'9 26'2 2S'6 21'4- - 1'3 -0'1 -0'1 -0'7 -0'3 +0'5 

IS 29'9 20'1 .. , .. , .. , .. , -0'2 0'0 .. , , .. .. , ' .. IS 29'4 20'0 .. , .., ' .. .., -°7 -0'1 .., , .. .. , .. , 

19 29'2 21'9 24'9 24'9 28'9 26'S +0'5 -0'2 -0'5 -0'4 +°7 -0'3 19 29'S 22'0 25'S 2 S'3 2S'3 27'1 + 1'1 -0'1 +0'1 0'0 +0'1 +0'3 

20 43'5 26'0 36'9 41'6 4-1'6 43'2 -0'3 -0'6 +0'1 +0'1 +0'2 +0'3 20 4-4-'2 27'0 37'S 4-2'3 42'3 4-3'S +0'4 +0'4- +1'0 +o'S +0'9 +0'9 , 

21 4-37 31'0 32'3 37'6 3S'o 32'3 0'0 -0'2 0'0 +o'r +0'2 +0'4- 21 4-4-'4 30'9 31'9 37'S 37'9 33'2 +0'7 -0'3 -0'4- +0'3 +0'1 + 1'3 

22 4- 1'6 297 36'2 41'0 4-°'6 34-'9 0'0 0'0 +0'1 +0'2 )+0'7 +0'6 22 4-2'4- 29'S 36'S 4-1"1 41'3 3S'8 +0'8 -0'2 +°7 +0'3 +1'4- + 1'5 

23 4-S'1 33'0 4-1'9 4-7'5 47'6 4S'I -0'5 -0'9 +0'1 +0':, ...Lo'3 +0'3 23 4-S'6 33'° 42'S 4-S'3 48'3 4S'6 0'0 -0'9 +1'0 +1'0 +1'0 +0'8 

24 4S'2 39'9 47'9 4-7'9 4-7'3 4-0'2 -0'5 +0'4- +0'1 +0'1 \ C'O +0'4- 24- 4-8'9 39'9 4-87 4-8'2 4-7'8 40'5 +0'2 +0'4- +0'9 +0'4- +0'5 +0,] 
I 

25 4-S'1 35'1 .. , .. , .. , , .. +0'4 +0'1 .. , , .. ) .. .., 2S 4-5'6 34-'9 .. , .. , '" ,- +0'9 -0'1 .. , , .. .. , .. , 

26 4-7'1 3S'I 41'1 4-S'6 4-4-7 40'2 0'0 +0'6 -0'2 -0'1 +0'4- +0'2 26 4-7'1 3S'I 4-1'8 4-6'2 44-'9 4°'2 0'0 +0'6 +0'5 +o'S +0'6 +0'2 
t 

27 4-7'2 39'9 43'8 4-4'8 4-5'1 4-4'9 -1'2 +°7 +0'2 +0'1 0'0 +0'1 27 4-7'8 4-0'2 4-4'8 4-4-'8 4-5'5 4S'4- -0'6 + 1'0 +1'2 +0'1 +0'4- +0'6 

28 5°'1 4-4-'0 4-5'0 4-7'4- 4-8'6 46'8 -0'8 +0'4- 0'0 0'0 +0'2 0'0 2S 50'6 4-4-'3 4-S'8 4-7'6 4-8'8 47'1 -0'3 +0'7 +0'8 +0'2 +0'4- +0'3 

; 
29 47'3 44-7 46'3 46'0 47'2 46'0 -0'6 -1'0 YO -0'5 -0'3 -0'3 29 4-7'S 46'2 46'8 4-6'8 4-7'8 46'S -0'1 +0'5 +0'5 +0'3 +0'3 +0'5 

3° 51'4 39'2 42'0 47'9 51'0 42'1 -0'9 +0'6 +0'2 +0'1 +0'2 +0'4 3° 52'3 40'1 4-3'S 47'9 SI'S 42 'S 0'0 + 1'5 +2'0 +0'1 +°7 + 1'1 

31 517 41'5 45'0 50'1 51'1 45'1 -1'2 +0'5 0'0 +0'2 +0'3 +0'3 31 52'1 42'1 45'8 50'1 51'5 45'5, -o'S + 1'1 +0'8 +0'2 +0'7 +°7 

Means 
------ ---I 1-

38'7 29'3 33'5 36'5 37'4 34'6 -0'2 -0'1 -0'1 -0'1 +0'1 +0'1 Means 39'3 29' S 34'1 36'8 37'S 3 S'II +0'4 +0'1 +0'5 +0'2 +0'4- +0'6 



(lxii) READINGS OF THERMOMETERS IN A STEVENSON'S SCREEN AND ON THE ROOF OF THE MAGNET HOUSE, 

., 

READINGS of DRY -BULB THERMOMETERS in a STEVENeON'S SCREEN and on the ROOF of the MAGNET HOUSE-continued, 

FEBRUARY, 

Readin'rs 01 Then.orneters in SteTenson's I- Excess above readings of Thermometers on ordinary Readings of Thermometers on the Roof of the Excess aboTe readings of Thermometers on ordinarT 
D&ys of Screen, 4 feet ahove the ground. stand,4 feet above the ground. Days of Magnet HOUle, ~o feet a.bove the ground. stand, 4 feet above the ground. 

the the 
Month. 

MaXi-/ Mini-I I Noon., 
/ I Maxi- I Mini- I I Noon. I 

! 

Month. 
MaXi-I Mini-! , Noon., , Maxi- I Mini- I I Noon.! I mum. mum. 9' IS' aI' mUIll. mum. 9' IS' ~I' mum. mum. 9' IS' :u' mum. mum. 9' IS' ai' 

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 '4-6'6 4-0'2 .. , '" .. , .. , +0'5 +0'5 .. , .. , '" '" I 4-6'9 4-°'3 .. , .. , .. ' .. , +0'8 +0'6 .. , .. , .. , .. , 

% 4-8' 1 30'5 35'6 4-+'9 4-7'2 45'0 -1'0 +0'3 -0'2 +0'1 +0'3 +0'2 2 4-8'7 31'0 37'3 44'8 47'1 45'4 -0'4- +0'8 + 1'5 0'0 +0'2 +0'6 . 

3 4-7'8 4-3'1 4-4'2 46'3 47'7 4-4'8 -1'2 -0'2 0'0 0'0 0'0 +0'2 3 4-7'8 4-3'3 44'4- 46'3 4-7'8 44-'9 -1'2 0'0 +0'2 0'0 +0'1 +0'3 

4- 47'1 34'7 4-6'9 4-3'2 4-7'1 34'9 -0'2 +0'7 +0'1 -0'1 +0'4 +0'2 4- 4-7'3 35'1 4-7'0 43'0 4-6'5 36'1 0'0 + 1'1 +0'2 -0'3 -0'2 +1'4 ; 

5 4-4-' 3 29'6 39'9 4-2'9 4-3'9 4°'1 -0'4- 0'0 +0'1 -0'2 +0'6 +0'3 5 4-5' I 30'3 4-0'0 4-3'4- 4-4'1 40'8 +0'4- +0'7 +0'2 +0'3 +0'8 +1'0 

6 4-4'7 34'3 36'3 44'3 4-4'7 4-2'3 -0'4- 0'0 -0'2' +0'1 +0'3 +0'1 6 4-5'6 34-'5 36'8 4-4-'7 4-4'8 4-2'2 +0'5 +0'2 +0'3 +0'5 +0'4- 0'0 

7 4-5' 1 39'5 41'O 4-4-' 3 4-4-'9 39'9 -1'3 -0'1 +0'1 -0'1 -0'1 +0'1 7 4-6'7 39'3 4- I' 5 44'3 4-5' I 39'8 +0'3 -0'3 +0'6 -0'1 +0'1 0'0 ' 

8 4-4'0 33'6 .. , , .. , .. .., -0'9 +0'4- , .. ,,' '" , .. 8 4-4-'7 33'0 , .. .., , .. .. , -0'2 -0'2 .., .., .. , , .. 

9 38'2 34'1 35'9 37'9 36'9 34'9 -0'4- +0'8 -0'1 -0'2 -0'2 0'0 9 38'2 34'0 36'0 37'9 36'9 34-'9 -0'4- +0'7 0'0 -0'2 -O'Z 0'0 ; 

1O 4-2'3 31'2 34-'0 39'9 4-2'2 36'8 -0'5 +0'1 -0'2 -0'1 +0'4- 0'0 1O 4-2'8 32'1 34'6 39'7 4-2' 5 36'8 0'0 +1'0 +0'4- -0'3 +0'7 0'0 

II 4-8'4 32'9 36'8 4-6'0 4-6'4- 4-3'6 -0'9 +0'2 +0'2 -0'3 +0'3 +0'3 I I 4-8'1 32'2 37'° 45'8 4-6'6 4-3'7 -1'2 -0'5 +0'4- -0'5 +0'5 +0'4 ; 

12 47'1 38'2 42'S 45'9 +4'8 38'4- -1"3 +1'0 +0'2 -0'3 0'0 +0'4- 12 4-1'1 39'1 4-2'4- 4-5'8 4-4-' 8 4-0'0 -1'3 + 1'9 +0'1 -0'4- 0'0 +2'0. 

13 44'7 32' I 37'3 4-4'4- 4-2'4- 33' I -1"2 +0'3 0'0 +0'4- +0'1 +0'3 13 4-4-'1 32'6 37'5 4-3'6 4-2'2 33'2 -1'8 +0'8 +0'2 -0'4 -0'1 +0'4 ' 

1+ 4-3'6 3°'0 37'9 42'4- 4-2'9 4-°'9 -1'4- +0'4- -0'2 -0'4- -0'1 -0'1 14- 4-3'9 30'8 39'1 4-2'6 4-3'0 4-1' 3 -1'1 +1'2 +1'0 -O'Z 0'0 +0'3 

15 48'6 39'9 ' .. , .. .. , , .. -1'4- +0'2 .. , .., .. , , .. 15 5°'3 39'2 , .. '" 
.. , .. , +0'3 -0'5 .. , .. , , .. .. , 

16 5°'7 34-' I 38'1 4-8'2 5°'7 4°'3 +0'3 +0'4- +0'1 +0'3 +0'9 0'0 16 5°'9 34'1 39'0 4-7'9 5°'9 4-0'4- +0'5 +0'4- +1'0 0'0 + 1'1 +0'1 

17 4-2'7 32'8 36'0 31'9 4-1 '9 36'9 + 1'0 0'0 -0'1 -0'9 +1'0 +0'4 17 +4-'6 33'1 36'7 39'8 4-2'8 38'8 +2'9 +0'3 +0'6 +1'0 +1'9 +2'3 : 

18 4-4-' 5 28'1 3°'7 37'4 4-3'9 31"0 +0'4- -0'+ -0'1 +0'1 +0'7 -0'1 18 4-4-'6 28'0 30'8 37'3 4-3'7 31 '5 +0'5 -0'5 0'0 0'0 +0'5 +0'4- : 

19 35'2 z8'9 33'3 34'4- 35'1 32'9 -0'9 -0'5 -0'2 -0'4- -0'3 0'0 19 35'7 29'2 33'4- 34'8 35'2 32'8 -0'4- -0'2 -0'1 0'0 -0'2 -0'1 

20 37' I 32'0 33'0 34-'9 36'8 33'0 -1'1 -0'3 -0'2 -0'3 0'0 0'0 20 38'1 32'1 33'1 35'0 37'2 33'5 -0'1 -0'2 -0'1 -0'2 +0'4- +0'5 

21 36'1 29'1 30'1 32'5 35'S 34-' I -0'3 -0,6 -0'2 -0'3 -0'1 +0'1 21 36'3 29'3 3°'2 32'9 35'9 34-' I -0'1 -0'4 -0'1 +0'1 +0'3 +0'1 

21. 41'1 3°'2 , .. .. , .. , .. , -o'S -0'6 .. , , .. , .. .. , 22 4- 2 '6 30'6 , .. , .. .. , , .. +0'7 -0'2 .. , .. , .., , .. 
23 39'4- 2S'8 28'9 3 I '8 38'9 3°'9 -0'1 -0'4- -0'3 -0'7 +0'1 0'0 23 39'7 26'0 29'3 32'3 39'0 31'0 +0'2 -0'2 +0'1 -0'2 +0'2 -0'1 

24- 41' I 2j'1 28'2 32'S 4-1' I 31"9 - 1'8 -0'6 -0'3 -0'7 -o'S -0'1 24- 4-1'8 27'6 28'6 32'9 4-1 '8 32'6 -1'1 -0'1 +0'1 -0'3 +0'2 +0'6 : 

2.S 5 1'9 26'1 27'9 4-4-'3 51'9 34-'5 -0'1 -0'6 -0'1 -0'7 +0'3 -0'3 25 52'2 26'0 28'3 4-4-'4- 51'7 34-'9 +0'2 -0'7 +0'3 -0'6 +0'1 +0'1 

2.6 58'6 25'3 , .. .., .. , .. , +0'6 -0'6 , .. .. , , .. .. , 26 57'8 2.5'3 .. , .. , , .. , .. -0'2. -0'6 .., , .. .., .., 
2.7 61'7 32'3 38'8 59'9 59'7 4-0'0 -0'4- +0'2 +0'4- +0'9 +0'6 +0'1 27 62'3 32'0 38'4- 59'1 60'2 4°'9 +0'2 -0'1 0'0 +0'1 + 1'1 +1'0 

28 61'5 28'2 33'9 54-'2 61'3 50'1 +0'4- +0'1 +0'2 +0'1 +0'9 +0'3 28 62'7 28'5 36'2 55'3 62'4- SI'8 + 1'6 +0'4- +2'5· +1"2 +2'0 +2'0 . 
------------------------------------------ -----------------
Means 4-5'8 32"3 36 ° 42'2 4-4-'7 37'8 -0'5 0'0 0'0 -0'2 +0'2 +0'1 Means 4-6'3 32'5 36'4 42'3 4-4-'9 38'3 0'0 +0'2 +0'4- 0'0 +0'4- +0'6 



AT THB ROYAL OBSERVA.TORY, GREENWICH, IN THE YEA.R 1891, (Ixiii) 

READINGS of DRY-BULB THBRMOMETERS in a STEVENSOl{'S SCREEN and on the ROOF of the MAGNET HOUSE-continu8a, 

MARCH, 

R .. m.s, ". T .. ==ot." i •• tom, •• ', ~ '1~" ,bon , ........ "Th~"m_' ". """.'" It ... ding! ot Thermometera on the Itoot of the Bxc.,. aboTe re&<iingl of Thermomeiera on ordinary 
nay,of Screen, ... fee~ "boTe the "found. .tand, ... feet above the ground. nay, of Magnet House, ~ feet ",bOTe the ground. IIt!lnd, 4 feet aboTe the gfound. 

the the 
Konth. 

lolaxi-! Hini-I 9' I Noon I IS' I ll' llll.xi- I Mini- I I ! 

Konth. 
Kaxi-I Mini-I I Noon I I Hui- I Hini- I I Noon I I mum. mum. mum. mum. 9' Noon IS' .z' mum. mum. 9' 15' u' mum. mum. 9' 15' ~I' 

d 0 0 0 0 a 0 0 0 0 0 0 0 cl 0 0 0 e 0 0 0 0 0 0 0 I) 

1 54'8 43"2 .. , .. , .. , .. , -0'9 +0'6 '" .. , , .. , .. I 54"7 42'7 , .. ... .. , , .. -1'0 +0'1 .., '" ", , .. 

~ 58'2 f 8'I f9'9 54'7 56'0 f8'2 -1'4 +0'5 -0'1 -0'4 -0'1 +0'1 Z 58'5 48'0 50'0 54'f 55"8 48'4 -1'1 +0'4 0'0 -0"7 -0'3 +0'3 

3 4-9'7 35"f fO'1 4-6'9 41'1 f2'4 +1'3 +0'2 -0'3 +0'1 +0'1 +0'1 3 48'3 34'8 4°'1 45"7 41'1 42 '8 -0'1 -0'4- -0'3 -I"I +0'1 +0'5 

... 49'7 36'5 43"9 48'9 f8"7 46'8 -0'6 +0'2 0'0 -0'1 -0'1 +0'2 4 50'0 36'1 44'0 49'1 48'8 4-1'0 -0'3 -0'2 +0'1 +0'1 0'0 +0'. 

5 55"7 45'5 5°'0 53"9 55"7 45'7 -1'4 +0'6 -0'2 -0'1 -0'1 +0'5 5 56'1 f5'o 49'9 53'8 55"7 45"7 -1'0 +0'1 -0'3 -0'2 -0'1 +0'5 

6 54'0 38'0 41"9 50'6 53'3 f4'9 -I'f +0'3 -0'3 -o'f -0'2 +0'3 6 53"7 37'7 fl"7 f9'8 53'3 4f'9 -1"7 0'0 -0'5 -1"2 -0'2 +0'3 

7 50'2 f3'I 46'4- 48'7 45'1 44'2 -1'0 +0'6 -0'3 -0'2 +0'1 +0'1 7 5°'2 42'7 46'5 48'8 44-'8 H:8 -1'0 +0'2 -0'2 -0'1 -0'2 +0'7 

8 44'5 35'3 '" '" , .. , .. -0'4 -0'4 .., .. , .. , , .. 8 +5'0 35'1 ", ... .. , .., +0'1 -0'6 .. , 
'" '" '" 

; 9 38'3 29'0 36'0 38'0 36'9 29'9 -1'1 +0'2 -0'3 0'0 -0'1 0'0 9 , 39'1 29'1 36'2 38'3 37'° 29'9 -0'3 +0'3 -0'1 +0'3 0'0 0'0 

10 33'6 28'5 3°'9 33'5 33'6 31"6 -0'6 -0'5 -O'f -0'5 -0'6 -0'2 10 33"5 28"7 30'8 33' I 33'5 3 I '7 -0'7 -0'3 -0'5 -0'9 -0'7 -0'1 

II 38'1 3°'2 32'9 36'5 31'4 33' I -2'1 -o'f -0'9 -0'", +0'1 +0'1 II 37'4- 30'1 32'0 34'S 37'2 32'8 -2'8 -0'4 -1'8 -1'4 -0'1 -O'J 

II 39'5 23'3 27"1 39'5 38'S 33'9 -1'8 +0'2 -0'1 +0'6 -0'7 -0'2 I2 39'7 23"5 27'7 37'7 38'8 34'7 -1'6 +0'4 +°'5 -1'2 -0'7 +0'6 

13 44'1 33'2 37'1 42'9 42'5 36'2 -1'1 0'0 -0'3 0'0 -0'3 -0'4 13 44'7 33"4 37'6 42'8 43'0 36'4- -0'5 +0'2 +0'2 -0'1 +0'1 -O'Z 

1+ 44'1 35'9 39'3 42'8 43'9 40'z -1'1 0'0 -0'3 -0'1 +0'1 +0'1 14 44'6 34'9 38'9 42'0 43"9 4°'3 -0'6 -1'0 -0'7 -0'9 +0'1 +0'2 

: 15 43'1 32'3 , .. '" .. , , .. -2'2 +0'1 .. , .. , .. , , .. IS 44'S 32'1 '" '" .. , '" -0'9 -0'1 '" '" '" '" 

16 45'9 35'9 4°'9 43'9 44-'8 37'8 -1'5 +0'4 -0'2 -0'1 0'0 +o'Z 16 46'1 36'2 41"6 45"° 44'9 37"4 -1'3 +0'7 +°'5 +1'0 +0'1 -O'Z 

17 45'0 37"1 40'7 4Z'7 44'6 f4'6 -0'9 -O'Z -0'1 -0'1 -0'1 0'0 17 +5'5 37'° 40'6 43'1 4-4'5 44'6 -0'4 -0'3 -0'2 +0'3 -0'1 0'0 

: 18 45'3 36'2 41"6 41"1 44'8 36'S +0'1 +0'1 0'0 -0'2 0'0 -0'1 IS 45'0 36'1 41"7 41"2 44'8 36'5 -0'2 0'0 +0'1 -0'1 0'0 -0'1 

19 45'2 34'3 39'9 40'9 38'6 36'1 -1'1 0'0 -0'1 -0'2 -O'Z -0'1 19 4-3"7 34'4 39'8 40'8 37'9 36'4 -2'6 +0'1 -0'2 -0'3 -0'9 +o'z 

10 45"1 32'9 37'9 38'7 43'9 37'7 -0'8 -O'Z -0'5 -0'1 +0'3 -0'1 20 45"7 32'8 37'7 38'6 42'9 37'8 -o'zl-o'3 -0'7 -0'2 -0'7 0'0 

II 41'9 31'2 37'3 38'9 fO'3 32'1 -I'Z 0'0 -0'1 +0'1 0'0 +0'3 ZI 40'9 31'0 36'S 36'4 39'0 32'1 -2'Z -0'2 -0'6 -2'+ -1'3 +0'3 

It 4z'6 13'4 .. , .. , , .. , .. -0'9 0'0 , .. , .. ... '" 22 42'4 22'3 .. ' .. , .. , .., -I'I -1'1 .. , .. , .. , ... 
&3 45'0 32'0 35'6 fO'1 44'9 32'9 -1'2 -0'1 -0'2 -0'7 -0'1 +0'2 23 45'5 32'1 35'5 41'4 45'0 34'6 -0"7 0'0 -0'3 +0'6 0'0 +1'9 

24 50'0 3Z'O +4'9 48'8 48'0 43' 5 -2'0 +0'2 -0'6 +0'3 +0'2 +0'1 2+ 49'8 33"Z 44'9 48'6 48'6 43"8 -2'Z + 1'4 -0'6 +0'1 +0'8 +0'4-

25 56'2 43'Z 50'0 51'9 52'0 4-5'9 -1'8 +0'3 -0'8 -0'1 0'0 +0'4 25 56'0 43"1 50'0 5 e'8 52'2 46'1 -2'0 +0'2 -0'8 -O'Z +0'2 +0'6 

16 47'Z 3f'7 41'7 4-6'9 44"7 35'1 -1'8 +o'f -0'5 0'0 +0'2 +O'Z 26 46'8 33"8 fl"6 46'5 43'8 35'5 -2'2 -0'5 -0'6 -0'4 -0'7 +0'6 

27 44'6 32'8 ... .., ... , .. -2'0 +0'3 , .. .., ... ... 1.7 44'6 3Z'Z .. , , .. ... .., -1.'0 -0'3 ..' .. , .., ... 

sS 47'2 33'6 4Z'I 43'7 47'2 42'4 -0'7 +0'3 0'0 -0'1 -0·1 +0'4 28 47'01 33'1 41 '9 44'0 46'8 41'S -0'9 -0'2 -0'2 +0'1. -0'5 -0·2 

19 5 I 'z 36'4 ... ... .. , , .. -2'0 +0'3 , .. ... ... . .. 29 49'5 36' I ... , .. .. , .. , -37 0'0 , .. .., .. , ... 

3° 44' 5 31'6 .. , , .. ,., .. , -1'6 +0'3 ... ... ,., ... 30 44'7 32'0 .. , , .. .. , ... - 1'4 +°7 , .. .. , .., . .. 
I 

31 48'2 3°'7 41 '6 47'3 44'9 34'0 -1.'0 +0'4- +1'0 +1'0 0'0 -0'1 _3_1 _ 46'81 30'2 38'7 46'3 44'7 35'9 -3'4 -0'1 -1'9 0'0 -0'2 + I'S 
---------- ---- --- ------1-

Means 46'5 34'7 40'4 44'2 44'9 39'0 -1'2 +0'2 -0'2 -0'1 -0'1 +0'1 Means 46'5! 3f'5 4°'3 43'9 44'8 39'z -1'3 0'0 -0'4- -0'41-0" +0'3 

I 



(lxiv) READINGS OF THERMOMETERS ll{ A STEVENSON'S SCREEN AND ON THE ROOF OF THE MAGNET HOUSE. 

REA.DINGS OF DRY-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MA.GNET HOUSE-continued, 

APRIL, 

I ileadings of Thermometers in itel'enson's • "<OM obo" '~dln<o of Th","o="" on o,di~" I Readings of Thermometers on the Roof of the Exeesli above readings of Thermometers on ordinarT 
~\.~ of I 8<,oon,. foot ,00" ili' .,oun~ stand, 4 feet ahove the ground. Da\'s of Magnet House, ~ feet ahore the ground. stand, 4 feet above the ground. 

. the 
Konth. . .. 

M . I M" I I I I Month. MaXi-\ Mini-! ! Noon.! 
! 

MaXi-' Mini- , , Noon., , Mau-' MIDl-! 9' I Noon., IS' , ~l' • aXl- IDl- 9' Noon. IS' aI' 9' 1511 :1' 9' IS' :[' 
mum. mum. mum. mum. mum. mum. mum. mum. 

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 SO'O 29'0 -4°'6 SO'O 4+'7 36'9 -1'3 0'0 +0'8 +0'4 0'0 +0'1 I +9'6 29'9 41'3 4S'2 45'0 37'8 -I'] +0'9 + I'S -1'4 +0'3 +1'0 

2 46'1 34'2 42'9 4S'9 4S'6 40'0 -1'8 +0'1 -0'2 -0,] +0'1 0'0 2 46'S 34'1 42'8 45'9 4S'3 4°'0 -I'f 0'0 -0'3 -0'7 -0'2 0'0 

3 49'0 37'2 40'9 4S'7 47'9 43'0 -1'4 0'0 -0'6 -0'6 -0'1 -0'3 3 5°'3 37'1 41'2 46'3 48'4 42'] -0'1 -0'1 -0'3 0'0 +0'4 -0'6 

+ 53"0 39'6 4S'3 51'5 S 1'2 45'2 -1'8 +0'3 -0'4 -0'3 -0'2 -0'2 4 53'4 39'1 45'S 52'2 51'3 45'6 -1'4 -0'2 +0'1 +0'4 -0'1 +0':1 

5 S5'2 4°'3 , .. .., .. , .. , -I'S +0'2 .. , .. , , .. .. , 5 5S'6 39'] .. , , .. .. , I .. , -1'4 -0'+ .. , .. , .. , .., 

6 S7'5 4°'1 49'4 55'9 54'8 44'8 -2'9 +0'4 -0'4 -0'8 -0'3 +0'4 6 57'5 40'0 49'S 54'7 54'S 44'8 -Z'9 +0'3 -0'3 -z'o -0'3 +o'f 

7 45'1 38'4 4°'4 41'9 4°'9 38'9 -o'S -0'1 -0'4 +0'1 0'0 +0'1 7 45'1 37'1 4°'3 41'S 40'S 37'5 -0'8 -1'4 -0'5 0'0 -0'1 -1'3 

8 45'9 33'4 40'6 42'S 45'9 4°'5 -0'9 +0'1 -0'3 0'0 0'0 -0'3 8 45'3 33'S 39'8 42'3 44'S 40'6 -1'5 +0'2 -1'1 -0'2 -1'1 -0':1 

9 42'2 37'S 39'9 42'1 42'1 40'9 -0'9 -0'1 -O'S -0'4 -0'1 0'0 9 42'2 37'6 39'3 41'0 41'4 40'8 -0'9 -0'3 -1'1 -1'5 -0'8 -0'1 

10 49'1 39'3 42'1 48'9 49'0 39'9 -1'5 +0'2 -O'S -0'2 +0'2 +0'1 10 5°'4 38'9 44'0 48'] 49, 39'8 -o'z -0'2 +1'4 -0'4 +0,] 0'0 

11 50'1 36'S 39'9 +2'0 4S'3 36'9 +0,] +0'3 -0'2 -0'3 -0'6 -0'1 I I 49'7 36'2 39'8 41'9 49'1 36'8 +0'3 -0'3 -0'3 -0'04- +0'2 -0'2 ' 

11 49'4 34'7 .. , .. , , .. .. , -2'7 0'0 .. , .. , .. , .. , 12. 49'S 34'0 , .. .. , .. , -:1'6 -0,] .. , , .. .. , .., 

13 45'3 33"4 43'S 43"4 4-4'9 39'9 -1'6 +0'3 -0'3 -o'S -0'3 +0'1 13 4S'6 33'1 43'S 43'8 44'1 39'S -1'3 0'0 0'0 -0'1 -1'1 0'0 

1+ 49'2 3 I '2 42'4 4S'5 47'9 42'3 -2'2 +0'4 0'0 -0'5 -0'1 +0'3 14 48'8 31'8 41'6 +7'4 47'6 42'S -2'6 + 1'0 -0'8 -1'6 -O'f +0'5 

15 58'2 3S'9 43'7 50'S 53'6 49'2 + 1'1 +0,] -0'2 -0'5 +o'S +1'3 15 55'4 3S'9 44'0 5°'3 53'6 48'S -1'7 +0'7 +0'1 -1'0 +0'8 +0'9 

16 55'3 4°'4 49'8 52'1 54'1 49'9 -1'4 +1'0 +0'1 +0'2 0'0 +o'S 16 54'9 4°'2 49'7 52'S 54'0 5°'3 -I'S +0'8 0'0 +0'6 -0'1 +1'2 

17 53'0 38'8 47'1 52'0 50'S 43'4 -1'6 +0'4 -0'1 +0'2 -0'3 -0'1 17 52'2 39'0 44'8 49'3 49'9 4-3'3 -2'4 +0'6 -2'f -:1'5 -1'2 -0':1 

18 55'S 32'7 48'6 53'S S3'2 42 '6 -2'4 +0'6 +o'S 0'0 +0'4 -0'4 18 54'9 32'8 47'8 52'7 54'4 42'4 -3'3 to'7 0'0 -0'8 +1'6 -0'6 : 

19 4S'I 34'1 ." .. , .. , ,., -1'5 +0'4 , .. , .. .. , .. , 19 49'S 33'6 , .. .. , .. ' .., -0'1 -0'1 .. , .. , .., ... . 
2O 4S'4 36'7 42'4 46'9 46'7 38'9 -2'0 +0'5 -0'2 -0'3 -0'3 +0'3 20 49'7 35'9 +2'7 47'3 47'5 38'S -0'7 -0'3 +0'1 +0'1 +0'5 +0':1 

21 54'8 36'7 5°'5 54'6 53'7 40'7 -1'3 +0'7 -0'2 -0'6 -0'1 +0'1 21 55'7 36'1 49'S 53'9 53'S 40'6 -0'4 +0'1 -0'9 -1'3 0'0 0'0 

z:t 5 1'2 37'7 44'5 49'8 4S'5 44'0 -2'4 -0'3 -0'2 -0'2 -0'3 +0'1 22 52'7 3S'o 44'9 50'6 49'0 43'8 ,-0'9 0'0 +0'2 +0'6 +0'2 -0'1 

23 55'9 40'2 51'6 54'7 54'9 43'6 -2'1 +2'3 +0'2 -0'2 +0'1 0'0 23 57'2 37'6 50'8 54'8 54'S 43'2 -o'S -0'3 -0'6 -0'1 0'0 -0'4 

%+ 55'3 34'4 47'6 54'9 53'3 44'9 -1'7 +0'1 -0'1 -1'2 0'0 +0'2 2f 55'3 34'0 45'5 53'5 53'1 44'6 -1'7 -0'3 -2'2 -2'6 -0'2 -0'1 

25 49'1 37'° 43'0 48'2 45'4 43'0 -1'7 +0'4 0'0 -0'6 -0'2 +0'2 25 50'1 36'8 42'7 49'1 45'8 42'8 -0'7 +0'2 -0'3 +0'3 +0'2 0'0 

26 52'0 32'3 .. , .. , .. , .. , -1'2 +0'5 ... .. , .. , ... 26 52'7 32'0 , .. .., .. , .. , -0'5 +0'2 ... ... .. , .., 

1.7 5S'4- 32'7 51'0 57'1 55'4 45'6 -1'3 +0'6 +0'2 -0,] -0'5 +0'1 27 59'8 31'8 5°'7 56'4 56'0 45'S +0'1 -0'3 -0'1 -1'4 +0'1 0'0 

28 63'2 fl'5 52'8 60'2 61'S 4-9'0 -2'3 +0'6 + 1'1 +0'2 -0'5 +o'Z 1.8 62'7 +1'9 52'7 5S'S 60'S 48'6 -2'S +1'0 +1'0 -1'5 -1'5 -0'2 -

29 54'2 37'7 49'0 5 1'1 52'9 49'9 -1'8 +0'4- -0'1 -0'3 -0'8 0'0 Z9 54'3 37'3 +9'8 51'5 53'0 50'4 -1'7 0'0 +0'] +0'1 -0'7 +0'5 

30 64'4 46'1 54'9 62'3 60'2 54'6 -2'2 +0'3 -0'1 -0'9 -0'6 +0'; 30 64'1 45'1 55'2 61'8 60'3 54'S -2'5 -0'7 +0'2 -1'4 -0'5 +0'5 

---i-----------I------ -_. ---------- --------------
Means 52'1 36'8 45'6 50'3 5°'3 43'4- -1'6 +0'4- -0'1 -0'3 -0'1 +0'1 Means 52'+ 36'4- 4-5'4- 49'9 5°'3 4-3'3 -1'3 0'0 -0'2 -0'7 -0'1 +0'1 



AT THE ROYAL QBSERV ATORY, GREENWICH, IN THE YEAR 1891. (Ixv) 
,\ 

READINGS of DRY -BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HOUSE-continued, 

MAY, 

Readings of Thermometers in Stevenson's Excess abo\'e readings of Thermometers on ordinary Readings of Thermometers on the Roof of the Excess abo\'e readings of Thermometer. on ordinal',-

Days of Screen,4 feet abo\'e the ground. stand, 4 feet above the ground. Days of Magnet House, ao feet alloY<' the grOllntl. stltnd, 4 feet a.bove the ground. 

the the 
Month. 

Ma.xi-I Mini-I I Noon, I I Maxi- I Mini-- I I Noon., 
I 

Month. 
MaXi-I Mini-I I Noon, I I 

Maxi- \ Mini- I I Noon. I I 11111111. mum. 9' IS' .'011' mum. mum. 9' ISh ai' mum. mum. 9' IS' aI' mUIlI. mUIlI. 9h IS' 21' 

Ii 0 0 0 0 0 0 0 0 

-:0,' 
::l 0 0 d 0 0 0 0 0 0 0 0 0 0 0 0 

I 60'2 51"1 55'5 54'5 60'2 51"3 -1"5 +0'8 0'0 -0'9 +0'5 I 60'4 50'9 56'0 54'8 59'9 51'2 -1'3 +0'6 +0'3 +0'3 -1'2 +0'4-

2 58'9 44'7 5°'7 54'9 49'8 45'7 -1'9 +0'6 -0'1 +0'7 -0'5 -0'1 2 58'6 44'1 51'6 53"8 49'8 45'S -2'2 0'0 +0'8 -0'4 -0'5 0'0 

3 58'1 35'9 .. , .. , .. , , .. -3'1 +0'6 .. , , .. .. , , .. 3 57'8 36'1 .. , .. , , .. .. , -3'4 +0'8 .., .. , ", , .. 

4 58'4 41"3 54'8 54'3 55'7 51"9 -2'0 +0'9 -1'0 +0'4 -0'1 -0'5 4 57'3 41'2 53'8 54'7 56'0 52'8 -3'1 +0'8 -2'0 +0'8 +0'2 +0'4 

5 57'9 44'6 51"5 57'4 57'9 44'6 -1'5 +0'4 -0'3 '-0'8 0'0 0'0 5 59'1 44'4 51'8 56'4 57'8 44'S -0'3 +0'2 0'0 -1'8 -0'1 -0'1 

6 64'2 39'3 47'9 61"2 62'2 5°'5 -2'0 +0'7 -0'2 -0'2 +0'1 +0'3 6 65'2 38'9 47'1 60'2 63'S 5°'3 -1'0 +0'3 -1'0 -1"2 + 1'4 +0'1 

7 65'9 45'8 59'6 62'8 65'9 52'9 -2'1 +0'4 +0'8 +0'4 +0'4 +0'1 7 65'6 45'1 57'° 61'6 64'2 53'2 -2'4 -0'3 - 1'8 -0'8 - 1'3 +0'4 

8 58'9 44'5 55'1 56'7 58'7 52'4 -2'2 +0'9 -0'51-0'6 -0'1 0'0 8 59'7 44'1 55'4 57'6 59'2 52'5 -1'4 +0'5 -0'2 +0'3 +0'4 +0'1 

9 57'5 45'8 54'7 55' I 53'8 47'1 -2'8 + 1'3 -0081+001 -0'3 -0'1 9 56'9 44'7 53'1 54'8 53'8 46'8 -.3'4- +0'2 -2'4- -0'2 -0'3 -0'4 

10 51"0 46'S .. , .. , .. , '" -0'6 +0'1 .. , I .. , .. , .. , 10 

1
5005 46'0 . " .. , .. , , .. -1"1 -0'4- ." ... , .. , .. 

I 

II 72'5 47'6 59'2 7°'7 69'9 54'9 -2'3 +0'3 0'0 [+0'4 0'0 0'0 I I 73'7 47'2 56'8 69'1 70'0 54'8 - 1'1 -0'1 -2'4 -1'2 +0'1 -0'1 

12 77'6 47'4 56'2 73'° 77'6 60'3 -'1'3 + 1'0 +0'3 0'0 -0'4 +0'3 12 76'9 46'3 54'1 7°'1 76'S 61'0 -2'0 -0'1 -1'8 -2'9 -1'5 +1'0 

13 78'7 5°'9 64'9 75'7 77'6 64~6 -1"8 + 1'1 -0'2 +0'1 -0'5 +0'2 13 78'3 5°'7 64'8 74'1 76'9 64'9 -2'2 +0'9 -0'3 -1"5 -1'2 +0'5 

14 68'1 5 I ,8 59'9 63'1 66'1 53'8 -1'9 + 1'2 +0'1 +0'3 +0'3 0'0 14 68'1 5 1'2 58'S 63'0 65'1) 53'8 -1'9 +0'6 -1"3 +0'2 -0'2 0'0 

15 56'6 42'4 53'3 56'6 52'9 43'9 -2'5 -0'1 -o,g -1'2 +0'1 -0'2 15 54'9 39'5 52'0 54'7 51"7 42'5 -4'2 -3'0 -2'1 -3'1 - 1'1 -1'6 

16 48'6 35' I 43'0 46'9 39'7 36'0 -2'4 +0'2 -1'1 +0'1 -0'1 -0'4 16 48'7 33'S 43'4 4-'8 
- ) 38'0 3 S' I -2'3 -1"4 -0'7 -1'0 - 1'8 -1'3 

17 51'3 30'9 .. , .. , .. , '" -2'7 0'0 .. , .. , .. , , .. 17 5°'1 3°'0 .., .. , .. , , .. -3'9 -0'9 .., .. , .. , '" 

18 42'3 38'2 .. , .. , .. , -0'2 -0'1 .. , .. , .. , '" 18 43'6 38'6 .. , .. , .. , '" + I'I +0'3 .. , .. , .. , .. , 

19 57'4 34'2 49'2 52'2 57'4 44'S -1'6 +0'4- + 1'1 -0'2 -0'1 +0'1 19 57'1 33'6 48'0 5 I' 5 56'8 44'7 -1'8 -:-0'2 -0'1 -0'9 -0'7 +0'3 

20 56'6 40'6 53'2 4-9'4 55'9 47'0 -2'6 +0'7 +0'3 -0'4 -0'"" +0'1 20 57'5 4°'9 52'0 49'2 56'+ 4-7'3 -17 + 1'0 -0'9 -0'6 +0'1 +0'+ 

21 49'0 42'3 44'9 48'3 4-8'2 46'6 -1'3 -0'1 -0'3 -0'2 -0'3 +0'1 21 49'2 41'2 44'6 47'8 48'5 46'4 -1'1 - 1'2 -0'6 -0'7 0'0 -0'1 

22 58'0 4+'5 48'6 54'2 51"1 45'1 -2'7 +0'2 -0'2 -0'8 -0'3 +0'3 22 57'5 44ro 48'3 54'8 50'8 45'5 -3'2 -0'3 -0'5 -0'2 -0,6 +0'7 

23 57'7 42'7 49'2 52'4 55'7 49'1 -0'8 +0'8 +0'3 -0'4 +0'2 +0'3 23 58'5 42'2 4-8'8 52'7 56'8 5°'5 0'0 +0'3 -0'1 -0'1 +1"3 +17 

24 53'4 42'7 .. , .. , .. , .. , .,--2'8 +<r6 .. , .. , .. , .. , 24 55'2 41"8 .. , .. , .. , .. , -1'0 -0'3 ," .. , , .. , .. 

25 47'6 4°'5 44'2 45'5 45'6 43'1 -2'0 -0'2 -0'4 -0'1 -0'1 +0'1 25 47'5 40'0 44-'3 45'7 45'3 42'8 -2'1 -0'7 -0'3 +0'1 -0'+ -0'2 

26 57'2 40'6 5°'7 54'6 50'8 44'0 -2'7 +0'2 +0'1 -0,6 -0'7 +0'2 26 57'° +0'2 5°'0 53'8 51' 5 44'8 -2'9 -0'2 -0,6 -1"4 0'0 +1'0 

27 61"1 38'4 52'8 48'9 55'8 46'7 -1"4 +0'4 0'0 -0'9 -0,6 +0'2 27 57'7 38'2 , 54'S 49'0 55'8 47'1 -4'8 +0'2 + 1'7 -0'8 -0'6 +0'6 

28 59'0 42'2 53'3 58'5 57'1 46'9 -2'7 +0'8 -0'8 -0'6 -0'4 +0'1 28 58'5 42'11 53 '5 56'8 57'3 47'6 -3'2 +0'7 -0,6 -2'3 1-0'2 +0'8 

29 64'3 43'3 55'2 56'9 60'7 49'5 -3'e +0'9 0'0 0'0 -1'0 -0'2 29 63'9 43'3 55'5 56'8 6%.'1 49'4 -3'4 +0'9 +0'3 -0'1 +0'4 -0'3 

30 64'2 47'3 , .. .. , .. , '" -1"4 +1"2 .. , , .. , .. .., 3° 66'5 46'2 , .. ,,' .. , , .. +0'9 +0'1 .. , .. , .. , .., . 
000 \000 31 7°'7 42'6 , .. , .. ... . .. -1'3 +1'6 , .. .., .. , 31 71'1 42'6 .. , .. , '" .. , -0'9 +1'6 , .. .., 

----
-o'81=~ 

\-

Means 59'4 42'8 52'8 56'8 57'8 48'9 -2'0 +0'6 -0'2 -0'2 -0'2 +0'1 Means 59'4 4:1'2 52 '3 56'2 57'7 49'0 -2'0 0'0 -0'7 +0'2 

I I 
I I I I I ~ 
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(lxvi) READINGS OF THERMOMETERS IN A S'rEVENSON;S SCREBN AND ON THE ROOF OF THE MAGNET HOUSE, 

.J 

READINGS of DRy-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET ROUSE-continued, 

JUNE, 

Readings of Thermometers in Ste,enson's Excess aboTe readings ot Thermometers on ordinary Readings of Thermometers on theRoof of the Excess abm'e rl'ading-s of Thermometers on ordina.ry 
Days of 8cre8n, 4- feet above the ground. stand, 4 feet above the ground. Days of Magnet House, 20 feet a.bove the ground. stand, 4- feet above the ground. 

the the 
Month. 

MlU:i-1 Mini-! ! Noon., 
! 

Maxi- , Mini- ! I Noon., I 
Month. 

MaXi-I ">din'-I I Noon., I Ma.Xi-1 Mini- I , Noo~. r I mum. mum. 9' 15' 21' mum. mum. 9' 15' 21' mum. mum. 9' IS' 21' mum. mum. 9' IS' 21' 

o I 0 

, 
d 

o I 0 
0 0 

, 1 · 
0 0 0 0 d 0 0 0 0 ::> 0 0 0 0 0 0 0 

I 71'2 4-9'5 66'6 70'6 70'2 58'4- ~17.+1'1 +0'6 0'0 +0'2 0'0 I 7°7 4-8'9 66'0 69'8 69'3 58'6 -2'2 +0'5 0'0 -0'8 -°7 +0'2 

z 63'3 52'61 57'7 60'3 62'5 56'9 -2'8 +0'2 -0'6 -0'1 -0'3 0'0 2 64-'6 52'4- 57'8 60'9 63'5 57'6 -I'S 0'0 -0'5 +0'5 +°7 +°7 

3 71'9 55'°1 6°'6 65'9 68'6 56'5 -1'9 +°7 -0'3 +0'7 +0'2 -0'1 3 72'5 54-'7 61'2 65'8 68'7 56'6 -1'3 +O'f +0'3 +0'6 +0'3 0'0 
I 

4- 67'0 53"91 57"1 61'2 607 57'° -2'2 +0'6 0'0 -0'6 -0'1 +0'5 f 68'7 53'2 57'3 61 7 60'8 57'3 -0'5 -O'J +0'2 -0'1 0'0 +0'8 

5 71'4- 50'°
1
63'9 667 69'8 54'S -17 +0'6 +0'1 0'0 0'0 0'0 5 71'5 4-9'9 61'8 66'2 68'6 54'5 -1'6 +0'5 -2'0 -0'5 -1'2 0'0 

6 65'1 51 '3 56'9 59'9 64-'6 52'8 -2'0 +0'5 -0'1 +0'1 -0'2 0'0 6 65'1 50'2 57'° 60'3 63'8 52'8 -z'o -0'6 0'0 +0'5 -1'0 0'0 

7 57'1 4-7'5 , .. .. , .. , .. ' -1'9 +0'4- .. , .. , .. , .. , 7 57'3 4-7'1 , .. .. , .. , .. , -17 0'0 .. , .. , .. ' .. ' 

62'9 
I 

8 4-
6'81 57"2 61'8 58'8 55'8 -17 +0'3 +0'1 -0'1 -0'1 0'0 8 63'5 4-6'3 56'1 61'9 58'8 55'7 -1'1 -0'2 -1'0 0'0 -0'1 -0'1 

9 59'8 4-8'9\ 58'2 57'5 57'7 4-8'9 -2'2 +0'9 -0'2 +0'4- -0'1 +0'2 9 60'2 4-8' 1 57'4- 57'° 57'4- .4-8'8 -1'8 +0'1 -1'0 -0'1 -0'4- +0'1 

10 67'1 4-4-'2 57'1 64-'5 66'2 51'6 -1'5 +0'8 +0'1 -0'3 -0'1 -0'5 10 6;-8 4-Z'9 56'3 62'3 64'8 5Z'o -z'8 -0'5 -0'7 -2'5 -1'5 -" 0' I 

II 61'3 4-5'3 52'1 56'9 61'3 5°'2 -~'o +0'8 -0'6 0'0 0'0 +0'4- II 61'6 4-4-'Z 51'8 54-'6 60'4- 5°7 -Z7 -0'3 -0'9 -2'3 -0'9 +0'9 

12 64-'1 4-1 '8 50'8 55'6 63'6 4-9'9 -z'8 +o'S 0'0 +0'6 +1'0 -0'2 I2 65'2 4-°'6 50'2 567 6z'7 4-9'6 -17 -0'4 -0'6 +1'7 +0'1 -0'5 

13 76'4- 4-5'6 62'6 71'5 74'5 62'5 -1'7 + 1'1 -o'z + 1'1 +°7 +0'1 13 76'1 44-7 62'6 7°'1 74-'4- 6z'8 -Z'O +0'2 -0'2 -0'3 +0'6 +0'4-

14- 67'7 53'9 ,., .. , 

~~:61 ~~:6 
-2'3 +0'8 ... , .. , .. .., 14- 68'5 53'2 .. , .. , ..' , . -1'5 +0'1 , .. , .. .. , .., 

IS 67'6 4-97 59'5 64-'9 -3'1 + 1'3 +0'1 +0'1 -0'2 +o'Z 15 68'z 4-9'1 59'5 64-'8 67'7 54'S -2'5 +°7 +0'1 0'0 -0'1 +0'1 
I 

16 68'3 4-9'6 58'S 6z'4- 68'3 57'° -2'2 +07 0'0 -0'3 -0'5 +0'1 16 68'S 49'0 59'4 6Z'2 67'8 57'5 -z'o +0'1 +0'9 -0'5 -1'0 +0'6 

17 74'4- 4-8'8 66'9 72'9 73'9 63'7 -Z'4- +°7 +0'1 +0'6 +0'3 +0'5 17 75'5 4-S'2 68'0 7z'8 737 63'S -1'3 +0'1 +1'2 +O'S +0'1 +0'3 

IS 80'z ·55'4- 67'0 78'3 79'7 64-7 -4-'1 +1'3 +o'Z -0'4- -o'S -0'1 18 SZ7 55'0 67'5 79'2 81'1 64-'8 -1'6 +0'9 +°7 +0'5 +0'6 0'0 

19 767 55'6 65'9 75'1 76'3 59'9 -Z'9 +1'3 -0'5 +0'2 +°7 +0'1 19 76'S 55.'5 67'8 74-'0 74-'6 59'8 -3'1 +I"Z + 1'4- -0'9 -1'0 0'0 

20 72'9 54'4- 6;-8 70'8 71 'I 54-'4- -2'3 +0'5 -0'3 -0'4- -0'9 +0'1 20 ·7Z'o 52'9 62'7 69'1 7°'8 53'5 -3'Z -1'0 - 3'4- -2'1 -I'Z -O'S 

21 72'1 S 1'8 .. , .. , .. , , .. -z'6 +0'8 .. , , .. .. , .. , 21 70'6 So'S , .. .. , , .. ,., -4-'1 -0'5 .,' ... , .. .., 
2Z 77'5 55'3 65'f 76'4- 71'Z 58'7 -1'4- +0'4- -0'4- 0'0 -0'1 -O'Z 2Z 75'0 54-'4- 6S'8 73'1 71'Z 57'9 -3'9 -0'5 c'o -3'3 -0'1 -1'0 

23 61'4- 56'1 S7'7 59'S 61'4- 57'4- -0'9 +O'Z -0'1 0'0 -0'2 +0'1 23 61'6 55'0 57'2 58'9 61'6 57'° -°7 -0'9 -0'6 -0'6 0'0 -0'3 

i4- 73'4 57'6 68'5 69'9 71'3 6'1-'9 -°7 +0'6 -0'2 0'0 +0'1 +0'5 24- 73'6 56'6 67'S 69'5 717 64-'8 -0'5 -0'4- -0'9 -0'4- +0'5 +0'4-

25 77'4- 60'2 66'3 75'S 75'6 65'9 -2'2 +0'9 0'0 +o'Z 0'0 +0'2 25 79'4- 59'S 66'8 71'Z 75'6 66'S -O'Z +o'Z +0'5 +1'9 0'0 +0'8 

26 76'5 56'8 71'2 76'2 72'4- 59'9 -2'6 +0'8 -0'2 0'0 -0'5 +0'3 26 75'8 55'9 70'71 75 '3 7z'8 59'8 -3'3 -0'1 -°7 -0'9 -0'1 +0'2 

1.7 72'1 56'6 64'6 7 1 '9 71'3 58'0 -3'5 +0'9 -o'z -0'4- -0'5 +o'Z 27 71'6 S5'9 64-'3i 70'0 7°'3 5S'o -f'O +0'% -0'5 -2'3 -1'5 +0'2 

28 77'0 -2'6 +0'6 
f 

-1.'6 I 53'9 '" .. , .. , .. ' .. , ,., .. , ... 28 77'° 53'Z .. , .. , .. , .. , -0'1 ... ... .. , ... 

29 7Z'2 61'0 62'2 64'4- 71'9 61'0 -3'1 +°7 +0'4- -0'1 -O'z -0'1 29 72'3 59'5 6z'I 65'1 71'4- 61'2 -3'0 -0'8 +0'3 +0'6 -°7 +0'1 

30 7Z'9 57'1 65'8 67'7 69'7 61'9 -2'2 +O'S +0'4- -O'Z -0'1 +0'1 3° 73'3 56'S 65'S 68'5 6S'3 61'S -I'S +O'Z +0'4- +0'6 -1'5 0'0 
-----

52'21 61 '8 
-- -- r-- -------------------

Means 7°'0 66'9 68'5 51'6 -Z'3 +0'7 -0'1 0'0 -0'1 +0'1 Means 70'Z 51'4- 61'6 66'4- 68'1 51'6 -Z'I 0'0 -0'3 -0'4- -0'4- +0'1 
I I 

i I 



..l.T THE. ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891, (lxvii) 

REA.DINGS of DRY-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MA.GNET HOuSE-continued, 

JULY, 
---.~--

Readings of Thermometers in Stevenson's Excess above readings of Thermometers on ordina.ry n""Un" of Tho"nomo,"" on tho Ronf of tho I Excess a.bo,·e readings of Thermometers on ordinal'1 
Days of Screen, 4 feet above the ground. stand, 4 feet above the ground. Days of Magnet House, ~o feet above the ground. st>l.nd, 4 feet abo,-e the ground. 

the the 
Month. 

Maxi-I Mini-I I Noon., 
I 

Maxi-I Mini- I I Noon. I I 
Month. 

MaXi-I Mini-I 9' I Noon I IS' I ~I' Maxi- I Mini- I 'I I, I . 9' IS' ~I' 9' IS' ~I' mum. mum. 9 Noon. I 15 al mUln. mum. mum. mum. mum. mum. . 

11 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 70'S 5S!1 5S'9 59'6 67'7 59'5 -1'9 +0'7 +o'J ·-0'2 +0'1 +0'1 1 71'6 57'4- 59'0 59'4- 67'8 59'S -1'1 0;0 +0'2 -0'4- +o'Z +0'4-

Z 71'3 51'S 65'1 6S'2 68'7 56'7 -3'S +0'5 -0,] +0'2 -0'5 +0'3 2 70'6 5O'S 65'1 67'6 69'6 56'7 -4-'5 -0'5 -0,] -0'4- +0'4- +°'3 

3 69'9 53'6 66'6 66'3 62'1 57'.9 -4-'1 +0'6 +0'7 +0'4- -0,] 0'0 3 7°'2 52'S ,66'1 65'8 62'9 58' I -3'8 -0'2 +0'2 -0'1 +0'1 +0'2 

4- 7°'1 5°'9 66'0 70 '0 67'5 60'2 -3'9 +0'6 -0'1 -0'4- +0'4- -0'1 4- 71'1 4-9'9 64-'S 69'] 67'3 60'8 -2'9 -0'4- -1'3 -0'7 +00, 1+ 005 
5 65'0 5°'9 oo. , .. , .. .. -2'7 +1'0 ... .. , oo, oo, 5 64-'9 5°'2 oo, , .. oo, .., -2'8 +0'3 ", oo, 

_0~:31+0~:9 6 7°'3 56'3 59'9 66'4- 69'3 56'3 -2'9 +°'7 -0'1 +0'5 -0'5 +0'4- 6 7°'7 56'1 60'6 66'3 69'5 56'8 -2'5 +0'5 +0'6 +0'4-
I 

7 64-'1 52'0 60'2 57'S 61'0 . 55'5 +0'7 +0'6 +0'1 +0'3 -0'6 -0'1 7 64-'3 5 1'3 60'4- 57'3 61'2 55'8 +0'9 -0'1 +0'3 -0'2 -0'4- :+0'2 
I 

8 67'2 52'9 57'9 60'4- 65'4- 55'9 -2'9 +0'4- -0'1 +0,] -0'3 +0'2 8 6S'0 5Z' 5 58'5 60'8 65'7 56'5 -2'1 0'0 +°'5 + 1'1 0'0 +0'8 

9 67'7 52'2 60'8 64-'1 65'0 57'6 -2'9 +1'0 -1'3 -0'7 -0'9 +0'3 9 68'6 51'2 60'3 64-'6 65'8 57'9 -2'0 0'0 - (08 )-00, -0'1 +0'6 

10 69'2 51'4- 57'2 6+'9 68'8 59'9 -I'I + 1'1 +o'2 +°'9 +0'4- +0'2 10 69'6 50'4- 57'4- 64-'6 69'1 60'2 -0'7 +0'1 +0'41+ 0'6 +0,] +0'5 

II 7°'9 5l' l 62'9 68'2 68'4- 60'5 -2'9 + 1'1 +0'2 -0'7 +0'5 +0'2 II 71'4- 52'2 63'6 68'3 67'7 60'9 -2'4- +0'2 +0'91-0'6 -0'2 +0'6 
I 

12 7°'1 54-'5 ... ' .. .,' .. , - 1'4- +0'6 ... .. , .. , oo, 12 7°'0 54-'1 oo, .. , .. , ' .. ~1·5 +0'2 ... .., .., .., 

13 71'2 57'7 66'3 7°'6 64-'9 58'3 -2'4- +1'0 +0'3 +0'6 -0'4- +0'1 13 7°'7 57'2 65'5 69'4- 65'2 58'8 -Z'9 +°'5 -0'5 -0'6 -0'1 +0'6 

'14- 68'] 4-9'3 65'2 65'2 67'9 58'6 -2'6 +1'2 +0'4- 0'0 -0'1 -0'1 14- 6S'4- 4-8'4- 64-'4- 65'3 68'3 58'8 -2'9 +0'3 -0'4- +0'1 +0'3 +0'1 

. 15 73'6 53'2 '66'7 69'9 69'9 59'5 -0'1 +1'0 -0'2 0'0 +0'1 +0;1 15 71'7 5Z'4- 64-'2 68'3 69'4- 59'61 -Z'O +o'Z -2'7 - 1'6 -0'4- +0'2 

16 79'0 5 I' 5 63'8 74-'3 7S'9 64-'0 -2'3 +o'S +0'1 +0'1 +0'1 +0'1 16 79'7 5 I 'Z 63'9 74-'1 78'8 64-'4- -1'6 +0'5 +O'Z -0'1 0'0 +0'5 

17 81'1 53"41 75"1 79'9 79'6 61'9 -4-'0 +1'0 0'0 -0'2 -0'3 +0'1 17 8 I' 5 53'0 75'0 79'3 gO'1 6z'o -3'6 +0'6 -0'1 -0'8 +0'2 +0'2 

18 71'1 57'71 65'3 66'1 69'2 59'2 -2'4- + 1'2 -0'2 +0'2 -0'3 +0'1 18 71'5 57'3 66'3 66'0 69'6 59'4- -2'0 +0'8 +0'8 +0'1 +0'1 +0'3 

19 71'1 53'6\ ... -1'5 +o'S .. ' .. , .. , ... 19 7°'4- 5z'Z .. , , , ..' .. , -2'Z -0'6 oo, ' .. OO' oo, 

ZO 72'2 52'7 64-'8 67'0 7°'5 60'3 -0'6 +0'6 0'0 +0'3 -0'5 -0'2 20 7°'7 52'2 63'3 66'S 7°'3 60'7 -Z'I +o'1 -1'5 +o'1 -0'7 +0'2 

21 7°'7 58'6 65'9 68'4- 6S'4- 60'9 -2'4- +0'6 +0'3 -0'5 -0'4- +0'1 21 71'8 5S'I 66'6 69'1 68'9 61'0 -1'3 +0'1 +1'0 +0'2 +0'1 +0'2 

2.2 72'4- 55'7 62'7 69'9 72'4- 55'7 -2'0 +0'6 +0'7 -0'1 +O'S +0'2 22 72'4- 54'6 62'4- 6S'6 71'8 55'5 -2'0 -0'5 +0'4- -1'4- +0'2 0'0 

2.3 63'9 53'8 55'7 57'6 59'9 57'° -1'8 +0'5 +0'1 -0'4- 0'0 +0'2 23 63'6 53'2 55'6 57'8 60'0 57'3 -2'1 ":'-0'1 0'0 -0'21+0'1 +0'5 

2.4- 6S'I 51'S 63'2 65'9 64-'6 61'3 -1'7 +0'6-: -0'5 +0'1 -0'1 +OJ 24- 69'1 5 1'1 63'1 66'8 65'2 61'8 -0'7 -0'1 -:-0'6 + 1'0 )+0'5 +0'9 

2.5 69'9 53'0 62'6 65'5 67'9 60'2 -2'5 +o'S +0'5 -0'3 -0'3 +0'3 2.5 7°'5 52'3 63'5 66'0 6TI 60'S -1'9 +0'1 +1'4- +0'2 -1'1 +0'9 

2.6 74-'6 52'9 '" .. , .. , , .. -1'5 +1'4- , .. .. , , .. .. , 26 76'0 52'4- .. , , .. ,oo .., -0'1 +0'9 ' .. .. ' .. , ,. 

Z7 64'5 55'3 59'7 59'4- 63'2 55'7 -3'3 +0'9 +0'5 -0'1 +0'2 +°·5 2.7 65'3 54-~8 59'4- 59'6 64-'3 56'0 -2'5 +0'4- +0'2 +0'1 + 1'3 +0'8 

2.8 63'5 4-6'1 58'5 60'9 59'7 53'3 -2'1 +0'7 -.0'7 -0'4- -0'1 -0'1 28 63'7 4-4-'9 58'4- 61'6 60'] 54-'2 -1'9 -0'5 
I 

-o'S +0'3 +0'9 +0'8 

2.9 60'1 45'9 57'3 56 '4- 59'9 53'0 -2:9 +0'5 +0'4- +0'1 -0'2 -0'1 29 61'4- 4-5'2 57'6 56'8 59'8 53'4- -1'6 -O'Z +0'7 +0'5 -0'3 +0'3 

30 62'0 4-7'5 56'1 5S'o 59'9 52'S -3'4- +0'5 -0'2 -1'4 -0'4- +0'3 3° 62'4- 4-6'5 56'2 58'2 60 11 52'4- -3'0 -0'5 -0'1 -1'2 -O'Z -0'1 

31 66'8 50'S 60'2 64-'S 6z'3 54-'8 -Z'3 +0'8 +0'3 0'0 0'0 -0'1 31 67'4- 5°'0 58'9 63'6 6z'6 54-'8 -1'7 0'0 -1'0 -I'Z +0'3 -0'1 
-------------- I- ------

Means 69'4 5Z'8 6z'4- 65'4- 66'8 5S'o -2'3 +o'S 0'0 0'0 -0'1 +0'1 Means 69' 7 52'1 6z'z 65' Z 67'0 5S'3 -z'o +0'1 -0'1 -O'Z +C'I +0'4 
I 
I I 

I2 



(lxviii) READINGS OF rrHERMOMETERS 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, .. 

AUGUST, 

Readings of Thermometers in Stt'venson's 

I 

.,,'" 'b<". ",,,Ii.,, of T"''''wm'''~ on "d, .. " I Readings of Thermometers on the Roof of the Excess above readings of Thermometers on ordinary 

Days of Screen,4 feet ahove the gr.,und. stand, 4 feet ano\'s the grouud. Days of Magnet House, ~o feet IIhovs ths ground. stand,4 fstlt above thtl ground. 

th,~ the 
Month. 

MaXi-! !'IiDi-! ! Noon.! 
! 

Maxi- ! )Iini- I .! ! h' . :lfonth. MaXi-! Mini· I I Noon., I Maxi- I Mini- I I NooIL I I mum. mum. 9' IS' ~I' 1U1I1U. ilium. 9 Noon.. IS ~I mum. mUlD. 9' IS-- 21' mum .. mum. 9' IS' ~Ih 

d 0 0 0 0 0 0 0 0 0 0 0 0 d 0 0 c 0 0 0 0 0 0 0 0 0 

I 6T3 53'0 59'2 63'7 65'6 58'9 -2'7 +0'6 +0'4- 0'0 -0'2 +0'2 I 68'5 53'0 59'4- 64-'0 66'7 59'5 -1'5 +0'6 +0'6 +0'3 +0'9 +0'8 

2 67'1 54-'6 ... .., 
'" ... -2'0 +0'8 .. , .. , ... .., 2 67'8 53'7 ." ... .. ' .. . -1'3 -0'1 . .. ... , .. ." 

3 67'1 527 , .. .., .. , .. , -4-'5 +°7 .. , ... , .. ..' 3 67'7 51'8 .. , .. ' .. , " . -3'9 -0'2 , .. , .. .. , ", 

4- 68'3 4-7'9 62'9 67'5 54-'0 53'6 -2'2 +0'8 +1'0 + 1'5 +0',2 +0'2 4- 68'7 4-7'3 61'8 66'9 53'4- 54-'4- -1'8 +0'2 -0'1 +0'9 -0'4- + 1'0 

5 67'9 4-8'9 57'3 62'5 67'9,56'0 -1'3 +0'6 0'0 -0'1 +°7 +0'2 5 6T7 4-8'2 5T4- 60'9 6T3 56'6 -1'5 -0'1 +0'1 -17 +0'1 +0'8 

6 57'° 527 527 56'4- 56'S 53'3 -1'1 +0'5 +0'1 0'0 -0'2 +0'4- 6 57'5 52'2 53'0 56'3 56'8 53'4- -0'6 0'0 +0'4- -0'1 +o'i +0'5 

7 64-'3 4-87 58'3 58'9 62'6 59'S -1'8 +0'6 -0'5 +0'1 +0'1 +0'4- 7 65'8 +8'2 58'9 59'6 62'S 59'8 -0'3 +0'1 +0'1 +0'8 0'0 +°7 

8 72'3 53'6 63'8 71'3 69'4- 60'9 -2'7 +0'6 +0'2 +0'6 -0'4- +0'1 8 73'5 527 6+'7 70'8 69'9 60'9 - 1'5 -0'3 + 1'1 +0'1 +0'1 +0'1 

9 61'9 56'4- '" .. , .. , ", -1'2 +0'5 .. , .. , , .. ..' 9 61'6 56'3 .. , .. , .. ' , .. -1'5 +0'4- , .. .. , ", , .. 

10 7°'9 54-'7 60'4- 7°'1 66'7 55'9 -3'4- +0'9 +0'2 +0'1 -0'5 +0'2 10 71 'I 53'7 6°7 69'8 67''' 55'9 -3'2 -0'1 +0'5 -0'2 0'0 +0'2 

II 68'6 50'4- 65'2 66'S 66'0 58'5 -2'3 +0'7 +0'1 +0'3 -0'1 +0'1 I I 69'1 4-9'5 64-'4- 67'6 66'9 58'5 -1'8 -0'2 -07 + 1'4- +0'8 +0'1 

12 73'2 59'0 61 '3 68'5 72'4- 59'7 -1'9 + 1'4- -0'1 +0'6 -0'4- +0'2 12 74-'0 57'6 61'6 68'7 73'2 59'8 -1'1 0'0 +0'2 +0'8 +0'4- +0'3 

13 7°'5 54-'6 63'2 69'3 67'7 64-'2 -3'5 +0'6 +0'4- +0'2 -0'3 -0'2 13 71'4- 53'3 63'2 68'5 68'5 65'0 -2'6 -0'7 +0'4- -0'6 +0'5 +0'6 

14- 76'9 61'3 65'0 69'5 73'1 63'0 -2'6 +0'6 -0'1 +0'2 -0'5 +0'1 14- 76'9 61'0 65'8 7°'4- 73'8 63'1 -2'6 +0'3 +°7 + 1'1 +0'2 +0'2 

15 7°'4- 57'1 6TI 
5_~-r~:' 59'7 -1'9 +0'7 +°7 +0'1 -0'1 +0'2 IS 71'2 56'5 68'0 60'1 7°'5 59'8 -1'1 +0'1 + 1'6 +0'3 +0'3 +0'3 

16 68'1 50'9 .... .., -1'2 +0'8 .. , ... .., .. , 16 68'8 4-9'8 .. , ", .. , '" -0'5 -0'3 .. , .. , .. , .. , 

17 7°'4- 50'1 64-'5 69'0 65'1 60'8 -3'0 + 1'0 + 1'1 -0'5 -0'5 +0'2 17 7°'5 4-8'6 65'2 69'4- 65'7 59'9 -2'9 -0'5 +1'8 -0'1 +0'1 -°7 

IS 68'6 56'6 61 7 61'5 66'9 56'7 -1'9 +0'5 -0'1 +0'8 -0'4- +0'7 18 69'3 56'8 62'8 61'2 67'9 57'3 -1'2 +0'7 +1'0 +0'5 +0'6 + 1'3 

19 67'6 54-'S 56'7 65'9 65'6 54-'8 -2'5 +o'S -0'1 +0'8 -0'2 0'0 19 67'6 53'8 57'3 64-'8 66'9 54-'8 -2'5 +0'1 +0'5 -0'3 + 1'1 0'0 

20 65'9 4-9'4- 63'1 62'3 61'9 53'8 -2'2 + 1'0 +0'3 +0'3 +0'1 -0'2 20 65'1 4-87 63'0 63'9 62'1 53'4- -3'0 +0'3 +0'2 + 1'9 +0'3 -0'6 

21 59'2 53'7/54-'5 55'9 57'7 55'0 -0'5 +0'3 -0'1 -0'2 -0'1 +0'1 21 59'6 52'4- 53'8 56'0 58'0 55'1 -0'1 -1'0 -o'S -0'1 +0'2 +0'2 

22 65'9 4-7'8' 60'1 65'9 61'2 56 '2 -1'8 +0'5 +0'9 +0'3 +0'4- +0'2 22 65'2 4-6'5 58'6 63'1 62'0 56'0 -2'5 -o'S -0'6 -2'5 +1'2 0'0 

23 65'1 52'7 , .. .., , .. , .. -2'2 +0'4- , .. .., .. , .. , 23 65'6 52'3 , .. .. , .. , .., -17 0'0 , .. .., .. , .. , 

24- 66'3 52'0 61'9 63'5 62'0 57'4- -2'5 +0'6 + 1'2 +0'3 +0'2 +0'1 24- 65'8 51'2 60'3 63'8 62'2 57'6 -.J'o -0'2 -0'4- +0'6 +0'4- +0'3 
I 

25 63'2 54:2 59'S 61'9 60'9 60'6 -1'9 +0'5 +0'1 +0'1 -0'1 0'0 25 63'5 53'9 59'7 62'5 61'5 60'6 -1'6 +0'2 +0'3 +0'7 +0'5 0'0 

26 7°'9 59'0 62'9 7°'9 65'8 62'1 -1'7 -0'3 +0'1 -0'9 -0'1 0'0 26 70'8 597 63'2 69'8 66'1 62'6 -1'8 +0'4- +0'4- -2'0 +0'2 +0'5 

27 62'1 57'61 6°'6 62'1 59'S 57'6 -1'0 +0'2 -0'5 -0'7 -0'2 -0'1 27 63'0 57'6 61 '2 63'0 59'6 58'1 -0'1 +0'2 +0'1 +0'2 -0'1 +0'4-

28 66'3 51'3 60'5 63'5 62'9 54-'8 -3'1 +0'6 +0'5 +0'9 -0'5 +°7 28 66'5 5°'3 60'2 63'4- 64-'5 54-'8 -2'9 -0'4- +0'2 +0'8 + 1'1 +°7 

29 67'7 51'8 59'9 62'9 60'4- 52'3 -2'6 +0'5 +0'5 0'0 -0'3 0'0 29 68'2 5 1'4- 60'1 62'6 60'7 52'6 -2'1 +0'1 +0'7 -0'3 0'0 +0'3 

30 65'6 4-3'9'" .. , I ,.. .., -2'0 +°7 , .. , .. .., , .. 3° 66'4- 4-3'0 , .. .., .. , ", -1'2 -0'2 .. , .. , .. , ,., 

JI 64'4- ~-{5_?2~-91~-6 59-9 -1"7 +0'9 -0'1 -0'1 -0'5 0'0 31 64-'8 4-7'8 58'0 64-'6 62'1 60'1 -1'3 +0'7 +0'4- +0'6 0'0 +0'2 
, 

Means!6;:; 5'-9]60-8 64--5164-"' 5T8 -n 
-- I- -----

+0'6 +0'2 +0'2 -0'2 +0'2 Means 67'5 52'2 60'9 64-'5 64-'6 58'0 -1'8 0'0 +0'3 +0'1 +0'3 +0'.3 

, 
i I I .. 



A.T THE ROYAL 'OBSERVATORY, GREENWICH, IN THE YEAR 1~91. (lxix) 

READINGS of DRY-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HOUSE-continuedo 

-------------------~ --_. -_._--------_._--- _._-----------_._--

SEPTEMBERo 
---------------------~--~------ --- -.--------.----------------------~---------------

D:lYS 0:1' Screen,4 feet above, the ground. st.md,4 feet abo,-e the ground. Days of Magnet House, 20 feet above the ground. stand, 4 feet above the ground. 
Readings of Thermometers in Stevenson's Excess above re~ding8 of Thermomete,rs 011 ordinary 1 II n.eatliUgs o:l'Thprmometers 011 the Roof of the Excess abuye rea. dings of Thermometers on urdinary 

M~h. 1---;---;---:-----;-----:---11 the 
MaXi-I Mini-I 9' I Noon I 15' I 21' llaxi- I Mini- I 9' I Noon. I 1-' I ~I' :Month. Maxi-I Mini-I 9' 1 Noon. \ IS' I aI' Maxi- \ Mini- \ 9' \ Noon. I IS' I .aI' mum. mum. . mum. mum. .." mum. mum. mum. mum. 

d 

Z 66°1 5Z'9 61'z 63"5 6z08 55'3 -1'9 +07 

o 

0'0 +°°1 :-0'3 +0'3 
1 
I 

0'0 +°°4- '+o'z +0'5 

3 63'5 4-9°8 56'z 61"z 63'5 54-'1 -I'Z + 1'5 +0'1 0'0 +0'7 +0'3 

4- 69'1 4-8'9 6z'9 68°O 61'7 53°9 -Z'7 -0'1 +0'1 -1'0 +0'9 +0'1 

5 

6 

7 

8 

9 

-o'Z -o'z 0'0 +o'Z 

657 4-9°5 '0' .. , -z'O + 1'0 
.. 0 I .. , 

67"7 5Zoo 56'6 65'Z 65'9 59'9 -Z'3 +07 -0'3 +0'9 +0'4- +o'Z 

74-'6 55'6 6TZ 74-°3 7Z' 5 57"5 ,- 1"7 + 0'9 + I'Z + 1'1 +0'3 1+0'3 

78'8 51"1 7z'6 78'5 76'4- 58'9 -I'Z +1"0 +1'3 +0'7 +°'11+°'1 

: 6;"515;) 6;"716;"7 6;"6 5;"8-1~8 +:"3 +:". -:"4 -:"4 +:'3 
I 

Z 65'5 5z'4- 61:1 '64-'0 63'z 55'4- -z'5 +O'Z -0'1 +0'9 +0'6 +0'6 

3 63'8 4-9'zl 56'1 6z'z 63'8 54-'5 -0'9 +0'9 0'0 + 1'0 + 1'0 +07 

4- 68'6 4-8'8 6z7 68'6 67'3 54-'5 -3'Z -O'Z -0'1 -0'4- +0'5 +07 

5 

6 

7 

8 

9 

61'1 48"5160"2164"8 66"8 54"4 -'"1 -0"' -0"5 -0"8 -0"' +0"6 ' 

65'0 4-8'6 .. , I .. , .. , -z7 +0'1 .. , .. ' .. , .. , 

67'8 51'4- 56'1 64-'0 65'8 59'9 -z'Z +0'1 -o,g -0'3 +0'3 +o'z 

74-7 55'0 66'3 71'5 71'6 58'3 -1'6 +0'3 +0'3 -1'7 -0'6 +1'1 

77'7 50'5 71'6 77'1 76'5 61'1 -z'3 +0'4- +0'3 -07 +0'2 +Z'3 

10 81'8 5Z'4- 74-'Z 80'z 79'4- 587 -0'1 +1'0 +1'6 +1'4- +1'6 0'0 10 80'7 5Z'o 7Z'4- 77'7 77'9 60'7 -I"Z +0'6 -o'z -1'1 +0'1 +2'0 

II 81'z 48-°3 64-'z 79'7 81'z 59°5 +0'5 +07 +0'8 +2'1 + 1'6 +0'4- I I 80°1 4-7'5 63'8 77'1 79'7 61'0 -0'6 -0'1 +0'4- -0'5 +0'1 + 1'9 

IZ 

13 

14 

80°8 5+°0 63°3 80'z 78'8 59°3 -0'3 +0'6 -0°9 + 1°4- + 1"0 +0'4-

81"8 50°6 000 .. 0 -0'3 +0'7 

7°'9 51'5 637 67'7 62'7 57'5 +Z'I +0'3 +ooz +0'1 -0'3 0'0 

64-7 4-5°9 61°2 60'3 64-'7 5TZ -0'6 +°°6 + 1'4 +0'1 -0'1 +0'3 

17 64°5 5Z'I 61'6 63"9 64° 1 59'5 -z'6 +0'8 0'0 -0'4- -0'5 +0'1 

18 69'8 51'7 62'2 65'1 68'0 61"7 -1'5 +0'6 -0'1 +0'1 -0'5 -0°1 

IZ 

13 

14-

80'1 53'3 61'0 78'3 77'1 59'6 -1'0 -0'1 -3'2 -0'5 -0"7 +0'7 

8'"5 50".1""" -0"6 +0"3 .. " .. " """ ""' 

68'5 57'4163'8 68'4- 6z'9 57'8 -0'3 +0'2 +0'3 +0'8 -0'1 +0'3 

64-'5 4-5'0159-8 61'1 64'3 57'5 -o'S -0'3 0'0 +0'9 -0'5 +0'6 

17 65.'3 51'3 60'9 64-'8 64'8 59'6 -1'8 0'0 -0"7 +0'5 +o'Z +o'z 

18 7°'4- 57'z 62'8 65'4- 68'9 62'1 -0'9 +0'1 +0'5 +0'4- +0'4- +0'3 

19 66'1 59'6 63'6 65°9 63'8 59°6 -2'0 +O'Z -0'1 -0'9 +0'1 \-0'2 19 61'1 59'5 64-'4 67'1 63"6 59'8 -1'0 +0'1 +0'7 +°°3 -0'1 0'0 

zo 61'6 56'1,,0 .. 0 .. 0 .. , -1'5 +07 .. , .. , .. , I .. ' zo 66'5 55'4-'" .. , .. ' , .. -z'6 0'0 .. , .. , .. , '" 

ZI 6z'9 4-1'5 5Z'I 58'4- 56'7 4-1'7 -1'6 +0'1 +0'3 -0'4 -0'21+0'1 21 6z'z 4-1'0 51'9 59'0 56'9 4-7'2 -Z'3 -0'4- +0'1 +0 Z 0'0 -0'4-

22 61"7 46"5 53"4 59"2 61"71 49"8 -1"3 +0"+ -0"1 +0"31-0"1 1+0"2 22 60"6 45"5 1 53"3 57"9 60"4 50"0 -2"4 -0"6 -0"2 - 1"0 - 1"4 +0". 

'3 61"9 49"1 55"' 58"3 58"01 49"2 -0"1 + 1"0 -0"5 0"01+ 0"1 -0"3 '3 59"8 48"1155"5 58"8 58"3 49"9 -2"2 0"0 -0"' +0"5 +0"4 +0"4 

'4 65"0 45"2 60"3 63"5 60"4156"4 -0"8 +0"7 +0"2 +0"' i-O"S +0"' '4 64"5,45"0 60"5 64"1 60"8 56"4 - 1"3 +0"5 +0"4 +0"7 -0"1 +0"' 

Z5 68'9 54-'9 59'6 65'31 66"7 54"9 -0"1 +0"6 -0"1 +0"31-0"3 +0"3 '5 68"6i 5 S"4 60"3 65"8 67"6 55"8
1

-0"4 + 1"1 1+0"6 +0"8 +0"6 + I"2 

z6 6z'I 54-'9 60'1 58'z 61'9 54-'9 -2'01+0;9 0'0 +0'1 I-O'Z +0'1 26 63'1154-'5 60'6 58'6,62'6 55'11- 1'0 +0'5 +0'5 +0'5 +0'5 +0'3 

'7 62"0 50"4 """ '""" """ """ [-,"°1+°'5 """ """ I """ """ '7 6'"3149) """ 1 1 -0"7 -0"' "" """ """ """ 

28 68'5 4-6'9 59'4- 65'1 66'5 54'0 -0'6 +0'3 0'0 -o'zi 0'0 +o'Z 28 68'4-14-6'3 58'8 63"8 67"3 53"7 -0'7 -0'3 -0'6 - 1'5 +0'8 -0'1 

'9 69"9 51"9 63"3 69"9 61'9 58"31-1"4 +0"8 +1"3 +1"0 '+0"' +0"' '9 68) 51"4 6'"2 68"2 68"5 58"3 -."6 +0"3 +0"' -0"7 +0"8 +0"' 

, 30 67"4 5'"5 6o", 66"9162"6 57".1 0"0 +0"5 + 1"3 + ,"6 -0"' +o"i 30 166'4 51"8 58"8 64"5 63'6 57"5 -1"0 -0"2 0"°
1

- 0"8 +0"9 +0"4 
-------. __ 1_, ___ 1 ___________________ 1_ ------
Means 687 51'5 61'2

1
66'6

1

1 66'4- 56'z: -1'1 +07 +0'3 +o'31+o'21:+o,z Meansj68'3 5°'916°'8 66'1 66'4- 56'61-1'51+0'1 -0'1 -0'1 +0'1 +0'6 
I! ! I I' 

I iii i I I 1 I I I 



(lxx) 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, 

OCTOBER. -

ReBding~ "r Thermometers in Rtevenson'R Excess ahove re"dings of Thermometers on ordi.nary Readings of Thermometers on the noof of the Excess a.bove rea.dings of Thermometers on ordinary 
Days of S('reen, 4 feet abllve the ground. stand, 4 feet ahove the ground. Days of Magnet House, 20 feet a huYe the ground. stand, 4 feet ahi)ve the ground. 

the the 
Munth, 

MaXi-! Mini-! ! Noon., 
! 

MaXi-! Mini- I I Nuon.! I 
)i/.gnth. 

MaXi-I Milli-' ! Noon., I Maxi- I Mini- I I Noon., 
, 

Thum. mum. 9" IS" :II" mum. mlllll. 9" IS' :u' mum. mum. 9" IS" u" mum. mum. 9' IS' ~I" 

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 ;) 

1 66'3 50'1 60'6 64'4 61'8 50'1 -1'5 0'0 0'0 +0'3 0'0 -0'1 I 66'1 49'8 60'8 64'4 62'0 49'9 -1'7 -0'3 +0'2 +0'3 +0'2 -0'3 . 

2 60'5 43'5 52'6 56'0 58'7 48'3 -o'S +0'4 +0'2 0'0 +0'1 +0'5 2 61'2 41"2 51"8 56'6 59'1 48'5 -0'1 -1'9 -0'6 +0'6 +0'5 +0"7 : 

3 65'2 4°'5 55'0 61"9 60"7 49'5 -0'4 +0'3 +1'9 +0'6 +0'2 +0'6 3 64'9 39'8 53"6 61'7 61"z 50'4 -0'7 -0'4 +0'5 +0'4 +0"7 +1'5 , 

4 64'Z 40'2 ." ,', ." ,., -0'6 +0"7 '" '" '" '" 4 64'2 39'9 ,., ,,' ,,' '" -0'6 +0>4-1»> .. , I .. ' .. , 

5 60'2 42'6 49'5 60'1 ;S'6 53'2 -1"1 +o'S +0'7 +0'2 -0'1 -0'1 5 60"7 41"9 48'3 60'5 -59'0 53'4 -0'6 +0'1 -0'5 +°'61+°'3 +0"1 

6 61'4 50'6 57'3 60'0 61'4 52'9 -0'4 +°7 0'0 +0'1 0'0 -0'1 ·6 61'9 5O'z 58'0 60'5 61'9 53'2 +0'1 +0'3 +0'7 +0'6 +0'5 +0'2 

7 62'9 48'1 54'S 62'2 57'7 48'2 -1'1 +0'6 +0'3 +0'5 -0'1 +0'2 7 61"9 4S'2 55'2 61"6 58'0 48'8 -2'1 +0'7 +°;7 -0'1 +0'2 +o,g 

8 62'3 45'° 54'1 61'7 59'4 55'8 -0'9 +0'9 +0'6 +2'2 -0'3 +0'1 8 61'4 44"7 53'8 59'6 60'1 56'2 -1'8 +0'6 +0'3 +0'1 +0'4 +0'5 

9 67'9 51'9 60~2 67'9 64'1 51'9 -0'4 +0'7 0'0 + 1"2 -0'2 +0'3 9 67'7 5Z'O 60'5 66'8 64'8 52'4 -0'6 +0'8 +0'3 +0'1 +0'5 +0'8 

'0 60'4 51'6 57'5 60~4 57'8 57'2 -0'9 + 1'2 -0'1 -0'1 -0'3 -0'1 10 60'8 51'1 5S'3 60'7 58:6 57'7 -0'5 +0"7 +0'7 +0'2 +0'5 +0'4-

1 I 61'4 49'S ... ... .. ' '" -1'5 +0'9 .. , .., .. , , .. II 61'7 49'1 , .. ... .., .. , -1'2 +0'5 .. , .., 

1 
, .. .., 

12 60'5 45'3 49'9 5S'9 56'8 45'3 +0'3 + 1'0 +0'1 + 1'1 0'0 +0'5 12 5S'6 45'0 50'0 58'5 57'8 45'8 -1'6 +0'7 +0'2 +°7 +1'0 +1'0 

13 58'6 4-3'3 53"6 537 51'0 58'6 -0'3 +0'6 +2'0 -0'1 -0'3 0'0 13 59'5 42'9 53'0 54'3 5 1'7 59'S +0'6 +O'Z + 1"4 +0'5 +0'4 +0'9' 

14 59'2 49'3 56' I 55'9 58'2 50'5 -0'9 +0'6 +0'3 +°'5 +0'1 +0'3 14 59'5 49'2 56'0 55'5 5S'S 5 }'2 -0'6 +0'5 +0'2 +0'1 +0'7 +1'0 

IS /5 8>0 46'6 53'8 5Z'4 54'0 47'0 -0'4 +0'7 +o'z -0'3 +0'1 +0'2 15 58'0 46'7 54'8 53'0 54'7 47"6 -0'4 +0'8 + 1'2 +0'3 +0'8 +0'8: 

16 56'1 4-5'2 52"7 54'6 54'S 49'4 -1'2 + 1'8 -0'3 0'0 0'0 +0'3 16 5TI 43'8 53'6 54'9 55'5 50 '2 -0'2 +0'4 +0'6 +0'3 +°7 + 1'1 

17 57'1 4 1'6 50'2 56'9 54'7 48'2 -0'8 +0'3 +0'4 +0'7 -0'1 +0'3 17 56'7 41 'I 4~),S 55'8 55'Z 4S'6 -1'2 -0'2 0'0 -0'4 +0'4 +°7 -

18 
I 

58'5 44'3 .. , ,., .. , ... -0'6 + 1'6 , .. .., .. , .. , IS 57'8 42'4 , .. .. ' , .. .. , -1'3 -0'3 , .. .., .. , ... 

19 54'2 46'8 52'9 51'2 5°'9 46'8 -0'6 +0'6 -0'2 -0'1 0'0 +0'2 19 54'7 46'7 53'6 50'8 51'2 47'1 -0'1 +0'5 +0'5 -0'5 +0'3 +0'5 

20 57'° 45'1 50'3 55'3 56'4 47'7 -1'1 +0'7 -0'3 -0'1 +0'3 +0'2 20 57'5 45'1 5 1'1 55'4 57'1 48'4 -0'6 +0"7 +°'5 0'0 +1'0 +°'9; 

21 59'0 46'6 56'6 54'1 54'9 49'7 -0'4 +0'6 +0'3 0'0 +0'3 -0'1 21 59'6 46'9 57'3 55'6 55'5 4-9'9 +0'2 +0'9 + 1'0 + 1'5 +C'9 +0'1: 

58>61 4T5 58'6 60'0 52'8 50'8 60'0 +0'8 +0'7 
; 

22 52'1 51'O 5°'1 -0'2 +°'4 0'0 -0'2 -0'5 -0'2 22 47'9 51'4 + 1'2 +0'2 +0'2 +1'2.; 

23 60'2 47'2 57'9 53'3 55'0 47'2 0'0 +0'3 +0'1 +0'6 +0'2 +0'3 23 61'1 47'4 57'° 52'9 5 ;'5 47'S +0'9 +0'5 -0'8 +0'2 +0'71+ 0 '9: 

24 5 I '3 44'8 51'3 50,? 49'9 45'6 -0'9 +0'6 + 1'2 +1'0 +0'1 -0'6 24 50'9 45'2 5°'9 5°'1 49'9 46'6 - 1'3 +1'0 +o'S +0'4- +O'II+O'~ 

25 53'6 41'6 .. , ... , .. .. , -0'6 0'0 ... '" .. , .. , 25 53'5 41 'I , .. .., .. ' .. , -0'7 -0'5 ... ... ... , .. .' 

26 54'2 5 1'2 54'Z 53'8 52'9 52'4 -0'4 +0'4 -0'1 0'0 +0'1 -0'1 26 54'6 50'2 54'3 53'6 52'8 52.'1 0'0 -0'6 0'0 -0'2 0'0 -0'4 

27 52 '4 49'8 51'6 52'1 51'5 49'9 -0'5 +0'3 -0'1 -0'2 -0'2 +0'1 27 53'3 48'5 51'5 52'4 51'7 49'8 +0'4- -1'0 -0'2 +0'1 0'0 0'0 

28 5 I '6 4°'8 5 I ,6 40'8 + 1'6 
I 

5°'2 49'2 -0'4 +0'7 +°7 +0'1 +0'2 28 51 '7 4°'4 48'8 5°'9 49'3 41'1 -0'3 +0'3 +0'2 0'0 +0'2 +O'S 

29 i 54'2 35'9 42 ' Z 52' 5 52'e 44'7 -0'1 -0'2 +0'2 + 1'1 +0'1 +0'1 29 53'3 36'1 42'2 51"6 52'3 44'9 -1'0 0'0 +0'2 +0'2 +0"4 +°'3 

3° 48' I \33' I 41'Z 47'8 45'2 37"( 

/+::: 
+0'1 + 1'4 +0'3 +0'2 -0'1 3° 48'1 32'2 4°'4 47'5 45'6 38'5 0'0 -0'8 +0'6 0'0 +0'6 +0'8 

31 49' I; 31'O 38'3 46'9 47'1 4{'O + 1'1 + 1'0 1+1'3 +0'1 +0'1 31 487 3°'2 37'9 46'0 47'9 44'2 +0'2 +0'3 +0'6 +0'4- +0'9 +0'3 
--------- --- -- -- --------- ---------- -------- ~. 

MeausI58>ZlH>9 52'5 55'f 55'0 49'3 1=0'6 +0'6 +°'4 +0'4 0'0 +0'1 Means 58'3 44'4 52'4 55'7 55"5 49'8 -0'5 +0'2 +°'4 +0"2 +0"5 +0-6 

I ! 
.' 



A'l' THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (lxxi) 

READINGS of DRY-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HOUSE-continued. 

DayS ot 
the 

Month. 

d 

Readings ot Thermometers in Stevenson's 
Screen, 4 feet above the ground. 

MaXi-I Mini-I 9' I Noon. \ IS' I aI' mum. mum. 

o o 

NOVEMBER. 

Excess above readings of Thermometers on .ordinars I 
st.md,4 feet above the ground. Days of 

the 

Maxi- I Mini- I .. I I' I ' Month. ilIUm. mum. 9 Noon. 15 al 

. 
d 

... -1'0 -0"] 

2 52'8 4-3'5 4-9'5 51"9 50'4 4-37 - 1"9 +0'4- +O'S, +0'1 +o'1 -0'1 2 

3 50'S 37"9 4-5'1 4-9'9 4-9'0 47'0 -0'2 +0'4 +0'1 +0'1 -0'1 +o'2 3 

4- 4-9'S 4-4'9 4-67 4S'8 49'8 48'6 -0'3 +0'4 -0'1 0'0 0'0 +0'1 4-

5 4-8'2 39'9 4-6 '1 4-5'8 4-5'2 39'9 -0,6 +0'6 0'0 -0'2 +0'1 +0'5 5 

6 44'S 36'1 4-0'2 41"1 4-4'8 43"4 -0'3 +o'6 -0'3 -::0'1 +0'1 +0'1 6 

7 48'1 4-0'5 42'9 4-7"3 4T4 4°7 - 1"2 +0'3 -0'2 0'0 +0'2 +0'5 7 

8 44'2 32'0 ... ... . .. .. , -0,6 +o'2 S 

9 46'1 34-'1 4-37 45'9 45"0 40'1 -0'5 +o'2 +0'1 +0'1 -0'2 +0'2 9 

10 4-8'7 37"3 4-1"1 48'6 4-8'1 45'4 -0,6 +0'2 0'0 + 1"5 0'0 -0'1 10 

II 53'1 4- 1 '5 52'2 52'9 43"8 +1'5 -0'3 +0'6 +o'1 -0'3 -0'1 +0'5 II 

I2 51'8 36'5 43'4 ;1"8 48'3 47"1 +0'3 +0'2 0'0 +O'S +0'2 +0'3 I2 

13 53"2 43"4- 46'6 51"6 51"P 43"S +O'S +0'9 0·0 +O'S +0'4- +0'5 13 

14-. 52'0 39'9 4-4-'9 51'1 4-8'9 4-5'0 -0'3 +0'5 -0'2 +0'5 +0'1 -0'1 If 

15 

16 

17 

4T6 4-3'1 ... ... - 1"1 +0·5 

4-T9 4-5.0 45'9 46'3 +7"2 4-7"9 -07 +0'5 -0'2 -0'5 -0'2 +0'1 

49'9 4- 1.5 45'2 4-8'8 4-8'6 4-27 --'1"2 +0'5 0'0 -0'5 +0'6 0'0 

15 

16 

17 

Readings ot Thermometers on the Root of the Excess above readings of Thermometers on ordinary 
Magnet House, ao feet above the ground. stand,4 feet above the ground. 

MaXi-I Mini-I 9' 
mum. mum. I Noon., Maxi- I Mini- I 9' 

mum. mum. I Noon. I 
I 

o o o I 0 ' 
o I o I 

56'1 4-3'4 -1'3 -1'0 ... ... '" ... . .. I ... 

53'5 43'0 49'5 52'0 50'6 43'8 --1"2 -0'1 +0'SI+0'2 +0'3 0'0 

50'8 3T3 45'7 49'6 49'4- 46'91-0'2 -0'2 +0'61-0'2 +0'3 +0'1 

4-9'5 44'4 46'S 48'8 49'5 48'6 1-°'6 1 -°'1 0'0 I 0'0 -0'3 +0'1 

48'8 39'1 46'. 46'01 45" 39'S 1 0'01-0" +0'1 0'0 +0'1 +0'4 

44'8 35'8 41'0 41'2 4-4'8 43'71-0'31+0'3 +0'5 0'0 +o'1 +0'4 

4T9 39",43"1 46'8 47'3 40'8/- 1'4' - 1'0 0'0 -0'; +0' I +0'6 

:;:: ::::I! ~~:. ~;:8 ~~"I ~~:.I:::: :::: +'~"6 '~',o ;~'9 +'~:3 
50'0 37'1 4"1 47'1 49'5 45'711+ 0'7 0'0 + 1"0 0'0 + 1'4 +0'2 

53'7 41'3 52'5 52'6 44'2 41.8 +0'3 +0'4 +0'4 -0'6 +0'3 +0'8 

51'8138'1 44'6 51'3 48'4 4T31+ 0'3 + 1"8 + 1'2 +0'3 +0'3 +o'5 

5.'6 44'1147'6 51'1 51'5 45'5 +0" + 1'6 + 1'0 +0'3 +0'9 +.'. 

5 17 39·+145'6 50'4- 48.5 45'1 -0,6 0'0 + 0' 5 -0'2 -0'3 0'0 

47"9 42'2 ,.. ... '" .,. \-o'S 

48-z 44'5 45'9 46'9 47'5 48'11-°'4 

50'2 4-0'S 46'9 49'4 4-9'3 43'0 -0'9 

-0'+ ... 

-0'2 + 1'7 +o'1 + 1'3 +0'3 

18 58'2 38'2 4-1'5 49'6 53"3 55'9 +2'2 0'0 -0'3 0'0 0'0 +0'3 18 56'3 38'+ 4-I"S 50'1 53'4- 56'2 +0'3 +o'2 0'0 +0'5 +0'1 +0'6 

19 56'6 +8'3 54-'5 55'8 55' J 4-9'1 +°'21+°'8 +0'4- +o'2 +0'3 + 1'3 

'0 51'844'747'949'549'6 H'8 -1'3 +0'9 0'0 +0'5 +0'7 .+0'3 '0 51744'348'449'349'845"1-1'4'+0'5 +0'5 +0'3 +0'9 +0'7 

21 44'8 35'8 3S'9 +3"S 44-'+ 41'9 +0'3 +0'3 -0'6 0'0 0'0 +';;'1 21 45'2 35'4 39'3 4-3'8 +4'+ 41'91+ 07 -0'1 -0'2 0'0 0'0 +0'1 

22 4-2'1 357 ... ... -0'2 +0'2 22 4-2'3 35'9 ,.. •.. ... ,., I 0'0 + 0'4 ... 
il i 

23 4-2'1 37"8 3S'2 38'6 39'6 38'8 +2'1 -0'1 0'0 -0'1 0'0 0'0 23 39"] 3T5 38'1 38.8 39'7 38'8Ii-0'3 i-o'+ -0'1
1

+ 0'1 +0'1 0'0 

24- 4-0'8 33'3 35'9 39'0 39'9 33'8 -0'3 +o'1 0'0 -0'3 +0'3 0'0 24- 41'4- 33'0 35'7 39'5 39'8 33.8/,+0'3 -0'2 -0'21+0'2 +0'2 0'0 

'5 44'9 '9'0 '9'6 39'6 4"5 "W6 +0'8 -0'8 -0" -07 +07 +0'1 '5 45'6 '9" '9'S 39'8 42'4 4.'°1
1

+ I"5 -0'6 0'01-0'5 +0'6 + 1'5 

26 43'4 33'1 34-'9 41'7 41'6 3S'9 +0'3 +0'2 +0'1 0'0 +0'7 0'0 26 4-3·5 33"2 36'0 417/42'2,39'21/+0'4- +0'3 + 1'2) 0'0 + 1'3 +0'3 

, 6 ' ' 1 1 

27 397.32'935'138' 39'133'2 +0'1 +0·9 0'0 t o'5 +0'9 +0'+ 27 40'534'035'638'84-0'1134'81+0'9 +2'0 +0'5i+ 07 +1'9 +2'0 

,8 45'5 30'9 38'+ +5'5 43'6 43'3 +0'1 -0'1 -0" +0'5 +0'1 -0'1 28 +5'7 32'0 39'0 45'7 +37 +3'6' +0'3 + 1'0 +0'+ + 07 1+0" +0" 

29 46'1 41'1 ... ... ... ... -0·5 +0'",. ... ... ••. ... 29 47'6 41.1 ... ... .,. ". + 1·0 +0·4- ... . .. 'I ••• • •• 

30 41'6 34-'9 36'6 39'3 39.1 35·3 0·0 +0·1 -0'1 -0'1 -0·2 0'0 30 427 34-'8 36'6 39'5 39°1 35.8 + 1'1 0'0 --0'1 +o'1 1-0'2 +0'5 
I I - ---- --,------------------

Mean. 48'1 38'S +.'6 +6'5 46'2 4"9 -0'2 +0'3 0'0 +0'1 +0'2 +0'2 Means 48'3 38'+ 43'1 46'5 46'5 +3'21 0'0 +0" +0'+ +0'1 1+ 0'4 +0'5 

, Iii 1 



(lxxii) READINGS OF THERMOMETERS IN A STEVENSON'S SCREEN AND ON THE ROOF OF THE MAGNET HOUSE, 

READINGS of DRY-BULB THERMOMETERS in a STEVEN~ON'S SCREEN and on the ROOF of the MAGNET HOUSE-CQnoluded, 

DECEMBER, 

Excess above readings of Thermometers on ordinary 
stand,4 teet above the ground, Days of Screen, 4 feet a hove the ground. stand, 4 feet anoY(> the ground, Dars ot Magnet House, 20 teet a/)o\'e the ground. 

Readings of Tbermometers in Stel'enson's Excess anore readings of Tbermometers on ordinary· I Readings ot Tbermometers on tte Roof (It tbe 

M~~~h, 1--:----.,-----:-,----,-/----;-,--11.----,-----,----..,-/--.,------ Mtheh ----:-----.----.----.----;---111----;----.'--'1---;------;---
MaXi-I Mini-/ 'N h , MaXi-' Mini-' 9' Noon 1 IS' I 21" 1 ant. MaXi-I Mini-I 9' 1 Noon,/ IS' '21' Maxi· I Mini- , Noon. I IS' , 21' mum. mum, 9 oon. IS 21 mum. mum.' mum. mum. mum, mum, 9 

4 

3 

+ 
5 

6 

5:"0 3:"7 4:"9 4;"9 4;"414;"3 -:"6 -:"' :"0 +:"3 :"0 -:'4 

50"' 40"6 46"0 49"9 48"91 40"6 0"0 +0"9 -0"' +0"' +0"' +0"3 

57'2 39'7 49'8 53"7 54'8 54'9 +2'1 +0'8 +0'1 0'0 +0'1 +0'1 

55"8 45'6 52'9 55"3 52'6 45'6 -0'6 +0'7 +0'1 -0"7 +0'6 +0'4-

56'0 44'6 54'7 56'0 56'0 54'3 -1'0 +0'8 +0'1 0'0 +0'2 +~'2 

54'3 44' 5 , .. 0'0 +0'6 

7 5°'2 41'2 47'3 49'2 47'3 44'1 -0'4 +0'9 +0'5 -0'3 +0'1 -0'1 

8 46'9 37'8 39'8 45'9 46'4 46'3 -0'8 +0'4 0'0 -0'2 +0'2 +0'2 

9 48'4 44'6 46'0 47'7 46'8 41'0 -0'4 + 1'0 0'0 0'0 + 0'6 -0'2 

10 54'9 44'5 54'0 54'9 47'6 45'9 -0'4 +0'2 +0'2 -0'1 -0'2 +0'1 

II 

12 

1 3 

14 

1 5 

16 

1 7 

20 

47'9 37'1 42'2 44'5 43'9 31'1 +0'1 +0'6 +0'2 +0'2 +0'3 +0'3 

51"0 32'0: 33'8 40"7 41'8 51'0 -0'1 +0'1 -0'1 -0'2 -0'1 0'0 
I 

51'9 46'5 1 
,.. .., .. , .. , -0'2 +0'2 .. , 

49'1 41) 44'9 46'9 46'6 41'7 0'0 +0'4 0'0 +0'1 +0'1 ;0'2 
i 

52'0 40'2~ 42'1 4-4'3 48'8 51'9 0'0 +0'3 -0'3 -0'4 0'0 +0'1 

52'9 42'01
1' 42'9 47'9 48'1 44'0 -0'3 +0'6 +0'2 -0'3 +0'1 +0'1 

44'0 33'2 34'0 40'8 40'7 34'5 -0'8 +0'8 +0'2 +0'2 +0'6 +0'1 

37'1 29'4 33"7 37'1 35'1 30'6 -0'7 +0'5 
I 

-0'2 -0'21 0'0 -0'1 

34'0 23'1 ' .. +0'9 0'0 

d 

2 

3 

4 

5 

6 

o o 

50'5 34'4- 46'2 50'1 48'0 46'8 -0'1 -0'4 +1'3 +0'5 +0'6 +0'1 

50'640'746'8 5°'°49'3 41'7 +0'5 +1'0 +0'7 +0'3 +0'5 +1'4 

55'4 40'0 5°'1 54-'0 54'7 55'3 +0'3 + 1'1 +0'4 +0'3 0'0 +0'5 

55'9 46'4 53'2 55'9 52'8 46'9 -0'5 + 1'5 +0'4 -0'1 +0'8 + 1'7 

56'5 44'2 54'9 56'3 56'2 54'1 -0'5 +0'4 +0'3 +0'3 +0'4 +0'6 

54'7 44'1 ,-, 

7 5°'7 4°'7 47,'0 49'8 47'3 44'4 +0'1 +0'4 +0'2 +0'3 +0·1 +0'2 

8 47'3 37'3 40'6 46'3 46'6 46'8 -0'4 -0'1 +0'8 +0'2 +0'4 +0'7 

9 49'3 44'1 46'1 47'7 47'1 47'8 +0'5 +0'5 +0'1 0'0 +0'9 +0'6 

10 55'142'9 54'4 55"0 48'~ 46'8 -0'2 -1'4 +0'6 0'0 +0'4 +1'0 

I I 

12 

1 3 

14 

17 

18 

20 

48'3 37'1 42'8 44'8 44'2 37'8 +0'5 +0'6 +0'8 +0'5 +0'6 + 1'0 

51'5 32'2 35'3 41'8 42'2 51'5 +0'4 +0'3 + 1'4 +0"9 +0'3 +0'5 

+0'2 -0'1 

49'4 40'9 45'1 47'4 4TI 41'8 +0'3 -0'1 +0'2 +0'6 +0'6 +0'3 

52'5 40'1 42'8 45'6 +8'9 52'0 +0'5 +0'2 +0'4- +0'9 +0'1 +0'2 

1

53'2 41"4 43'2 48'1 48'7 44'3 0'0 0'0 +0'5 -0'1 +0"7 +0'4 

44'3 32'6 34'441'941'134'6 -0'5 +0'2 +0'6 +1'3 +1'0 +0'2 
I 

33'7 22'9 .. , 

21 32'4 20'1 21'0 31'6 31'3 25'5 -0'8 -0'4 -0'5 -0'1 +0'1 -0'6 21 

22 30'J 16'7 18'1 22'7 28'7 22'1 +0'1 -0'6 -0'7 -0'2 -0'5 -0'6 22 3°'3 16'9 18'7 24'0 29'2 24'5 +0'3 -0'4 -0'1 + 1'1 0'0 + I"S 

2 5 

26 

3°'0 20'5 25'6 27'9 29'9 21'8 -0'3 + 1'0 -0'41-0'2 -0'3 -O'~ 

26'1 20'3 24'7 25"7 24'9 24'0 -0'1 -0'1 -0'1 1-0'1 -0'1 -0'2 
I 

37'1 20'0 .. , 

48'3 36 ' 5 .. , 

46' I 36'2 , .. 

I 

.. , -0"7 +0'5 

, .. -0'1 -0'6 

23 30'5 19'8 25"9 28'2 3°'2 22'8 +0'2 +0'3 -0'1 +0'1 0'0 +0'8 

24 27'3 20'2 24'7 25'8 25'8 24'0 + 1'1 -0'2 ~O'I 0'0 +0'8 -0"2 

2 5 

26 

2 7 

39'5 19'0 .. ' 

49'0 38'9 .. , 

47'4 36'9 .. , 

+ 1'7 -0'5 

+0'6 + 1'8 

+0'9 + 1'6 

2.8 ,42'4- 37'0: 39'0 41'3 4-1'1 41'9 -0'4 +0'6 +0'1 -0'1 +0'6 +0'2 28 43'2 37'5 39'4- 41'8 41'5 42'6 +0'4 + 1'1 +0'6 +0'4 + 1'0 +0'9: 

29 1 52'0 41'6150'8 51"4 5°'3 4-5'9 0'0 +0'4 0'0 +0'2 0'0 0'0 29 52'1 42'1 51'1 51"7 50'8 4~'3 +0'1 +0'9 +0"3 +0'5 +0'5 +0'4-

i 
30 53'5 45" 8i46'3 4-9'15 1'9 53'4 0'0 +0'5 0'0 -0'1 0'0 +0'2 30 53'8 45'646'649'8 52'153'8 +0'3 +0'3 +0'3 +0'6 +0'2 +0'6, 

I I 

31 53'6 4°75 1'9 52 '5 46'8 4-1'3 -0'4- +0'5 +0'1
1
+0'3

1
+ 0 '3 -i-O'2 31 53'8 40'2 52 '0 52', 4-6'9 4- I 'S -;-0'2 0'0 +0'2 +0'3 +0"4- +0'7 

~~~I-;"~~~-;:s =-;·-~--;;°T--;;~I---;;o-~~m,~~~I~!~; +0"3 +0"5 ~~;~ 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 189l. (lxxiii) 

-
READINGS of the WET-BULB THERMOMETER placed in a STEVENSON'S SCREEN near the Ordinary Stand; and EXCESS of the 

READINGS above those of the corresponding THERMOMETER on the ORDINARY STAND, in the ~YEA.R IS91. 

[No observations have been made of this thermometer on Sundays, Good Friday, Christmas Day, and public holidays,] 

Readings of the Wet-lJulb Thermometer in EX~~~~~~;'~t~c:~i!~:e~fa~e\'!~1~~~~~~~ on """"og. oft .. W.~bUlb 'he"""m.", "I' Excess above readings of the Thermometer un 
Days of !'jtevenson's Screen, 4 feet above the ground. Days of Stevenson's Screen, 4 feet above the ground. ! ordiuary stand, 4 feet above the ground. 

the the 
Month. 

-I I I I I I 
Month. 

9' I Noon. 1 IS' I aI' I i I t 9' Noon. IS' aI' 9' Noon. IS' ~I' 9' Noon. 15'- aI' 
I 

~ 

JANUARY, MARCH, 

d 0 0 0 0 0 I 0 0 0 d 0 0 0 I 0 0 
I 

0 0 0 - I 33"4- 34-'1 34-'3 30'6 0'0 - 0'1 + 0'% + 0'3 % 4-8'8 S 1'4- SI "7 

I 
4-3"6 - 0'1 -0'4 - 0'% - 0'2 

2 26'4- 28'6 19'2 27"9 -0'4- I - 0'3 - 0'3 - 0'1 3 36'2 38'6 39'0 38'2 - 0'3 + 0'2 + 0'2 + 0'% 
3 26'0 29'6 32'2 34-'7 - 0"7 I - 0'4- + 0'3 - 0'1 4 41'2 4-4-'9 4S'I 44'1 - 0'3 + 0'1 + 0'1 0'0 I 

I 
S 4-6'9 48'1 49'1 43"1 -0'2 - 0'2 - 0'4 + 0'3 

S 28'4 31"6 32'2 %7"4 0'0 - 0'1 + 0'1 + 0'2 6 + 0'2 39"7 44'1 4-5'9 4-1'4- - 0'2 - 0'% - 0'1 6 24-'1 %7"4- %7"% 24'8 - 0'3 
i 

- 0'1 0'0 -0'2 
43"6 + 0'1 + 0'1 7 4-5"% 44'1 43"7 - 0'3 0'0 

7 %3'% 28'S 29'1 28'4 - 0'2 I - 0'4 + 0'1 + 0'% 
8 2S'3 24-'4 28'8 27"9 0'0 I + 0'3 + 0'3 - 0'1 9 34'3 35"1 34'0 29'9 - 0'2 + 0'2 + 0'2 0'0 
9 26'6 2S'3 27"5 23'3 - 0'3 - 0'6 + 0'3 - 0'1 10 30'S 32' I 32'2 31"% - 0'3 + 0'2 - 0'1 - 0'2 

10 14"7 18'4 %3'3 ' 20'6 - 0'7 - 0"7 + 0'1 + 0'4- II 32'0 33"8 3.,.' I 32'3 -0'4 - 0'5 + 0'% + 0'1 

%6'4 36'1 + 0'2 
12 26'9 34'3 33'9 3 1'+ + 0'1 - 0'% - 1'0 + 0'1 

12 33'4 37"9 - 0'1 - 0'1 0'0 
13 34-'2 38'0 37"3 35' I - O'S 0'0 - 0'; 0'0 

13 38'5 39'2 39'0 38'2 - 0'2 + 0'1 0'0 + 0'3 
I 1+ 37"8 4-0'0 4-0 '1_ 38'8 - 0'2 - 0'3 - 0'2 - 0'1 

14- 33"6 3S'O 34'0 32'2 + 0'2 - 0'1 + 0'1 + 0'3 I 

IS %9'6 3 1'2 32'2 32' I - 0'1 - 0'3 + 0'1 + 0'1 16 39'3 39'9 4"4- 37"4- - 0'3 i + 0'1 + 0'1 + 0'% 
16 30'2 29'2 27"9 25'3 + 0'1 0'0 + 0'2 0'0 17 40'1 4- 1'8 4-3"1 4- 2'5 - 0'1 I -0'2 - 0'5 - 0'1 ' 
17 25'1 26'3 2 S'I 20"7 0'0 - 0'1 0'0 + O'S 18 41" I 40'4- 43'1 34'6 + 0'1 - 0'1 - 0'1 0'0 

+ 0'4 19 36'6 36'1 36 '2 34-'2 0'0 - 0'1 - 0'% 00 
19 %3'0 23'7 2S'9 25'4- -0'4- 0'0 -0'2 %0 35' I 36'1 38'9 35'6 - 0'5 0'0 + 0'1 - 0'1 
20 36'3 _ 39'9 39'6 4-%'3 - 0'1 0'0 - 0'1 0'0 %1 35'1 35'4- 35' I 30'0 - 0'2 - 0'1 + 0'1 + 0'4-21 31' 5 35'0 34-'5 30'9 + 0'1 + 0'1 + 0'% + 0'3 
%2 34-'9 37"4 36'2 33'% 0'0 - 0'5 - 0'% + 0'3 23 32'3 35'3 38' I 30'8 - 0'4- - 1'0 0'0 + 0'3 
23 41'% ' 46'0. 4-6'3 4-7"1 - 0'2 

i 
+ 0'1 0'0 + 0'2 %4- 4- I' 3 -42'4 4-%"7 41'5 - 0'2 + 0'3 - 0'1 - 0'1 

%4 47"1 46'8 46'4 38'5 + 0'% - 0'1 - 0'% - 0'1 25 4-6'3 44-'6 4-7"3 4-3"S - 0'6 - 0'2 0'0 + 0'2 

%6 38'2 + 0'5 + 0'1 
%6 36'8 39'% 38'9 33'3 - 0'5 0'0 + 0'3 + 0'3 

39'7 4%'1 41"7 - 0'2 - 0'3 
%7 41'4 4-3'% 44'% 44-'% - 0'% + 0'1 0'0 0'0 28 37'9 39'0 4-0'% 37"1 0'0 Q'O - 0'1 + 0'1 
%8 44-'% 46'2 4-6'8 4-5'3 + 0'1 + 0'1 + 0'1 - 0'3 

31 37"3 39'4- 37"8 + 0'4- + 0"7 + 0'4- + 0"7 
%9 4-5'4 45'% - 46'% 4-S'3 - 0'% - 0'1 + 0'% - 0'2 31'9 

30 4-1'% 4S'% 4-6"'1 41'-6 + 0'3 0'0 0'0 + 0'3 
31 4-4-'% 4-6'6 4-6'3 43"4- - 0'3 + 0'1 0'0 + 0'1 

----------- --------------
-Means 32'7 34-'9 35'S 33'6 - 0'1 - 0'1 + 0'1_ + 0'1 Means 38-0 39'8 40'4- 36'9 - 0'% - 0'1 - 0'1 + 0'1 
, 

--
FEBRUARY, APRIL, 

( 

; 

d 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 0 0 

.% 34-'3 41"7 4-4-'0 43'% + 0'% + 0'1 + 0'2 + 0'2 I 36'1 4-%'1 39'0 34-'1 + 0'6 + 0'4- + 0'3 + 0'4-
3 42'7 43'9 4-4-'4 -4-3"2 - 0'% 0'0 -0'2 + 0'3 2 38'1 38'4 37"2 37"1 + 0'% - 0'3 + 0'5 + 0'3 
4- 45'1 4-2'1 4-3'0 34-' 5 + 0'2 0'0 + 0'3 + 0'1 3 39'0 41'1 43'8 4%'0 - 0'3 - 0'1 -- 0'6 + 0'3 
S 39'4- 42'1 41'4 3S'9 - 0'1 0'0 + 0'4- + 0'4 4 4-4'5 4-9'0 4-9'1 4-4'9 - 0'2 - 0'2 0'0 + 0'1 

_6 36'0 4-2'5 43'6 4%'1 - 0'1 0'0 + 0'1 + 0'2 6 4-S'8 4-8'4- 4-8"7 + 0'2 + 0'5 
7 4- 1'0 4-3'5 4-3'2 39'8 + 0'1 - 0'4- 0'0 + 0'1 43"1 - 0'4- - 0'5 

7 39'9 4-0'6 4-0'0 37"3 - 0'1 - 0'2 + 0'1 + 0'4-
9 34-'9 36'2 3S"7 34-'0 0'0 - 0'3 + 0'1 + 0'1 8 37"1 3~'1 40'0 38'3 + 0'3 + 0'2 + 0'2 0'0 

10 33"4- 37"3 38"7 3S'2 - 0'1 - 0'4- + 0'2 0'0 9 39'4- 41'0 41'1 4-0'2 -0'.,. 0'0 - 0'2 0'0 
II 34-'% 4-1"4- 4-1'1 40'2 + 0'3 - 0'4- + 0'% + 0'3 10 4-1'4- 4-4-'9 4-6'1 38'2 -0'4- + 0'% + 0'3 + 0'2 

; 
12 39'S 4-1'6 4-0"7 36'2 + 0'2 - 0'2 - 0'% + 0'3 II 39'1 4- I' I 4-3"6 3S'I 0'0 + 0'1 + 0'1 + 0'4-
13 3S'8 39'4- 37"8 32'0 + 0'% - 0'3 + 0'4- + 0'4- 13 39'1 39'1 37"2 - 0"7 - 0'4- + 0'1 + 0'4-
14 35'1 39'2 4-0'1 39'4- + 0'2 - 0'2 - 0'1 0'0 4-0'1 

14- 39'1 4-Z'5 4-Z'9 4-0'3 + 0'1 - 0'5 + 0'6 + 0'5 
16 36'9 4-3'3 45'1 38'4- 0'0 0'0 + 1'1 0'0 15 4-1'1 44-'1 46'1 +4'9 + 0'1 + 0'5 + 1'1 + 0"7 
17 36'0 37"3 39'6 36'5 +'0'1 - 0'6' + 1'0 + 0'6 16 4-6'0 4-6'9 48'1 4-6'% + 0'4- + 1'2 + o'S + 1'4-
IS 30'7 37"4- 4- 1,'4- 31'0 - 0'1 + 0'1 .+ 0'3 - 0'1 17 42'1 4-3"7 42'''' 38'9 -0'1 + 0'1 - 0'3 + 0'1 
19 33'3 34'4- 35'0 3%'9 - 0'2 - 0'3 . 0'0 -0'0 18 4-3'3 4-4-'S 4-3'7 39'6 + o'z + 0'1 - 0'1 - 0'2 
ZO 33'0 34-' 5 3S'6 33'0 - 0'1 - 0'3 - 0'3 0'0 

38'1 + 0'1 20 39'S 4-2'9 4-3'1 - 0'3 - 0'4- -0'9 21 30'1 32 '+ 35'S 34-'1 - 0'2 - 0'3 - 0'1 + 0'1 21 45'1 4-7'9 47'0 38'z - 0'2 - 1'0 + 0'2 + 0"1 
23 28'9 31 '3 37'7 30'9 - 0'3 - 0'1 + 0'2 0'0 22 4-1'3 44'1 43'5 4-1' I - C'4 - 0'4 - 0'5 +0'1 
24- %8'% 32'0 39'7 31'9 - 0'3 - 0'9 - 0'% - 0'1 23 4- 5' 1 44'1 44'1 39'3 - 0'3 - 0'3 + 0'4- + 0'3 
25 27'9 4-Z'S 4-4-'8 33'S - 0'1 + 0'3 -0'2 + 0'1 24 41'4- 4-5'S 4-4'0 4-0'2 -0'4- - 0'7 0'0 + 0'3 

27 37'2 4-7'6 4-S'S 37'8 + 0'3 0'0 0'0 + 0'2 25 4°'7 43'3 4-2'6 4-0 '1 0'0 - 0:5 + 0'2 + 0'4-

2S 32'6 4-7"8 4-9'7 4-3'6 - 0'1 + 0'4- + 0'8 + 0'1 %7 4-6'9 48'6 4-S'o 4-3'6 + 0'2 + 0'6 + o,g .+ 0'3 
28 4-7'9 50'0 50' I 42'8 + 1'3 + 0'2 - 0'1 + "-3 
29 4-1'9 47"4 +9'1 4-9'0 + 0'2 - 0'1 - 0'1 + 0'2 
30 52-5 56'2 55'1 51'5 + 0'1 -0'6 - 0'4- + 0'2 

----- -------_.----- .---
Means 35'1 39'6 4-1'2 36'6 0'0 - 0'2 + 0'2 + 0'1 Means +Z'I 4-4-'S .+4'6 4-o'S - 0'0 - 0'1 + 0'1 + 0'3 

GREENWICli MAGNETICAL AND METEORO;LOGICAL OBSERVATIONS, 1891. 



(lxxiv) HEADINGR OF THE WET-BULB THERMOMETER PLACED IN A STEVENSON'S SCREEN, 

READINGS of the WET-BULB THERMOMETER in a STEVENSON'S SCREEN-continued. 

I 

Readi I1gs of the Wet.llIllh Thermometer in Excess ahonHeading8 of the Thermometer on ! UeaJings of the Wet·bulh Thennometer in Excess above readings of the Therluometer 011 
Da,s 01 "reyen~oll's creell, 4 fe,'t ahu,"" the ground. ordinary stand, 4 feet aboye the ground. Days of I t:lte\'edSOn's Screen, 4 feet al1o\'e the ground, ordinary stand, 4- feet above the ground, 

_l.1_~)ht!_lIt_h._I_--_-_9.====:'I=.()=0l_1-.~I~~_1-5 __ .-_-_I~-_-a_I.~~I:===9.=~-I-N-oo-n''''''':'''''I--15-' --:-I--'u-' -J ~M_~~_~~1_1·-,i_-_·-_9-:_·_--,-:~~N_-o_o-n_.~I-_'-_1-5'_-_~~_"-I_'=~,-I--_-:9_'-'_-_-..:..!~~N~o-0_n-'_-_-I_-_-_J-5_'~~~I~~-a_I'~~ 

dol 0 0 

1 52'1 53'1 52'g 
2. 49' I 5 I' 5 4-8' 3 

4-
5 
6 
7 
8 

9 
I I 

I2 

13 
I.f 
15 
16 

50 '0 

4-1'-1- ' 
4-5'1 i 
5 1'6 
5 1'2 
50 '6 

54-'6 
52 '4 
58'6 
55' I 
4- 6'8 
4-I'1 I 

49'2 
48 4 
53'3 
51"3 
52 '2 

51 '6 

62'6 
64'0 
62'6 
55'8 
47'9 
42'2 

50 '1 

4-1'9 
52 '3 
53'0 
52'] 
5 1'3 

61'8 
67'1 
63'4-
57'1 
4-7'] 
38'] 

MAY, 

4T9 I 

4-2'1 I 
4-7'1 
4-7'9 
4-8'5 I 
4- 6' 4-

52 '9 
5T7 
57'2 
48 '1 

4-3'0 
35'S 

I 
4-2'7 

- 0'2 
- 0'3 

- 0'8 
- 0'6 
- 0'4-
+ 0'7 
- 0'6 
- 0'8 

.- 0'1 
+ 0'2 
- 0'1 
- 0'1 
+ 0'3 
- 1'0 

- 0'1 
+ 0'1 
- 0'2 

o 
0'0 
0'0 

0'0 

- 1'0 
- 0'5 
+ 0'2 
- 0'6 
+ 0'1 

+ 0'6 
+ 0'4-
+ 0'5 

0'0 

+ 0'7 
- 0'2 

- 0'2 
-0'7 

o 

- 0'7 
- 0'4-

- 0'1 
+ 0'3 

0'0 

+ 0'6 
+ 0'% 
- 0'1 

o 

+ 0'3 
+ 0'2 

- 0'3 
+ C'I 

+ 0'1 
+ 0'3 
+ 0'2 
- 0'3 

+ 0'5 + 0'2 
+ 0'5 + 0'5 
+ 07 + 1'1 
+ 0'8 + 0'9 
+ 0'6 + 0'1 
+ 0'1 - 0'3 

0'0 + 0'3 
- 0'3 + 0'1 
- 0'1 + 0'2 

JULY, 

~ 58'3 59'1 64'1 I 58'1 - ;'1 - ;'1 - ;'3 ~'O 
2 58'4- 59'2 60'0 53'6 - 0'6 0'0 - 0'1 - 0'1 
3 59'1 59'2 58'4- 55'6 0'0 + 0'4- - 0'6 + 0'4-
4- I 59'1 61'1 60'2 57'2 + 0'] 0"0 + 0'3 - 0'1 

6 59'1 63'1 63'8 53'6 0'0 + 0'6 - 0'3 + 0'5 
7 55'0 55'4- 58'1 54-'2' + 0'5 + 0~4 + 0'2 - 0'2 
8 55'1 56'7 58'1 54-'3 + 0'3 + 0'4 + 0'2 + 0'4 
9 56'8 59'0 59'5 55'1 - 0'4- + 0'3 + 0'2 + 0'6 

10 53'6 58'1 59'7 58'4- + 0'4- + 0'3 0'0 + 0'8 
II 5TJ 59'5 60'5 56'4- - 0'2 - 0'9 + 0'6 + 0'2 

13 61'4- 63'4- 57'3 54-'2 - 0'1 + 0'3 - 0'6 - O'S 
14- 58'8 56'1 58'1 55'0 - 0'4- + 0'2 0'0 + 0'2 
15 60'2 62'9 61"7 56'1 - 0'6 + 0'2 + 0'5 + 0'1 
16 I 58'3 64-'3 66'3 _ 58'2 + 0'2 + 0'3 + 0'3 + 0'3 

17 64-'3 64-'3 65'1 58'6 - 0'2 - 0'5 - 0'3 - 0'2 
18 61'3 62'5 63'0 58'0 - 0'6 + 0'1 + 0'2 . + 0'2 

20 58'2 59'6 60"7 56'6 - 0'6 + 0'2 - 0'5 - 0'2. 
21 62'1 62'3 62'1· 51'8 + 0'3 - 0'3 - 0'6 - 0'2 

19 
20 
21 
22 
23 

f2'3 
fTI 
4-4-'3 
47'1 
45'9 

f4'I 
46'9 
4TI 
49'1 
.p'6 

4-8 '1 

49'0 
4-TI 
4-8'8 
49'4-

4-4'1 
4-5'3 
4-4-'1 
4-5'8 

C'O 

+ 0'1 - 0'5 
0'0 + 0'3 

+ 0'4 + 0'3 

+ 0'1 I + 0'2 
- 0'4 + 0'% 

22 55'7 59'5 59'1 54-'1 - 0'1 - 0'3 + 0'5 + 0'3 .' 

25 
26 
27 
28 
29 

+%'8 
45'1 
4-8'1 

41'8 
4-9'9 

+3'1 

48'1 

45'1 
5 1'1 
50 '9 

4-3'1 
4-6'4-
4-9'9 
4-9'1 
52 '0 

4- 1 '8 
f2'6 
4-5'1 
44'2 
48'9 

- 0'2 
+ 0'3 
+ 0'4-
- 0'6 
- 0'1 - 1'0 

23 54-'3 56'3 55'8 54-'2 + 0'1 - 0'3 0'0 - 0-1 
24- 57'3 58'2 58'8 58'1 - 0'1 - 0'4- - 0'2 + 0'3 
25 56'9 57'9 59'0 56'1 - 0'2 - 0'2 - 0'3 + 0'1 

27 59'0 58'7 59'9 50'4- + 0'3 + 0'1 + 0'2 0'0 
28 52'1 53'1 52'3 51'3 - 0'5 0'0 - 0'4- + 0'1 
29 53"7 55'1 56'5 5%'1 + 0'5 + 0'3 - 0'3 0'0 .' 

- 0'8 + 0'] 
- 0'5 + 0'2 

0'0 

0'0 

- 0'1 
- 1'0 
- 0'4-
- 0'3 

30 53'5 55'1 54-'1 51 '2 - 0'4- - 1'0 - 0'7 + 0'2 
I 31 55'1 56'2 51'2 54-'1 0'0 - 0'4- - 0'1 + o't 

-M-(>-an-s -4--8-'6-:-50-'8- --51-'1- 46~i ---;;--- 07 -~;-+-;;:;-' Means. 57'5 59'1 59'6 55'3 ~-;.~ - 0'0 - - 07+ 0'1 

d 
1 

2 

3 
4 
5 
6 

8 
9 

10 

II 

12 

1"3 

15 
1'6 
17 
18 
19 
~o 

6~'5 
53'1 
58'0 

56'7 
58'4-
54-'4-

5%'% 
52 '1 

5I'1 
4-6'3 
4-7'9 
56'6 

54-'1 
53'8 
60'0 
62'8 
62'1 
59'9 

60'8 
5TI 
64'3 

64'2 
64'1 
58'1 

60'4-
60'1 

o 
62'1 

53'9 
61 'I 

59"7 
59'1 
56'4-

56'1 

51 '8 
55' 5 
49'8 
50 '9 
60'1 

58 '2 

55'6 
61'3 

68' I 
65'7 
61'3 

65'2 
58'S 
64'9 
69'9 
6T7 
60'7 

61'1 
61'3 

6;'1, 
55'7 
62'5 
59'0 
62'1 
56'0 

54-'0 
50 '1 

56'6 
5%'9 
54-'2 
62'4-

60'4-
58'3 
63'5 
68'1 

65'1 
59'8 

64-'1, 
60'0 
64'8 
69'6 
64-'1 
60'7 

61'9 
63'1 

.JUNE, 

56'2 

55' I 
557 
54'4-
52 '8 
4-9'1 

53'1 
45'8 
4-8'8 
4T3 
48'1 

58 '1 

53'3 
54'3 
60'3 
60'1 
56'5 
53'2 

58 '4-
5TI 
62'] 
64'2 
58'0 

53'1 

57'6 
58'9 

o 0 

+0'4- ,~o'3 
- 0'9 - 0'1 
- 0'7 0'0 
- 0'1 - 0'4-
- 0'2 0'0 
- 0'6 + 0'6 

- 0'1 
0'0 

+ 0'2 
- 0'8 
+ 0'1 

- 0'1 

- 0'2 

+ 0'3 

+ 0'2 
0'0 

+ 0'2 
+ 0'1 

0'0 

+ 0'1 

- 0'5 

+ 0'1 

- 0'3 
- 0'5 

- 0'2 

- 0'1 

- 0'3 
+ 0'4 
.....;. 0'5 

0'0 

+ 0'2 
+ 1'0 

+ 0'6 
+ 0'5 
+ 0'7 
+ 0'6 
+ 0'2 

+ 0'5 

+ 0'8 

- 0'1 

+ 0'3 
+ 0'2 

+ 0'6 

+ 0'1 

+ 0'4 
- 0'3 

o 
+ 0'2 

. - 0'5 
- 0'5 

0'0 

+ 0'% 
- 0'3 

+ 0'2 
0'0 

+ 0'1 

+ 0'+ 

+ 0'3 
+ 0'9 

+ 0'3 
- 0'1 

+ 0'] 
+ 0'4-
+ 0'3 

0'0 

+ 0'4 
+ 0'2 
+ 0'5 
+ 0'5 
- 0'7 
- 0'3 

- 0'4 
+ 0'1 

o 
+ 0'1 

0'0 

0'0 

0'0 

0'0 

+ 0'2 

+ 0'3 
+ 0'3 
- 0'1 

+ 0'5 
+ 0'2 

+ 0'5 

+ 0'2 
+ 0'5 
+ 0'5 
+ 0'3 
+ 0'1 

+ 0'2 

+ 0'1 

+ 0'1 

+ 0'3 

+ 0'5 

+ 0'2 

- 0'4-

- 0'3 
+ 0'2 

d 
I 

4-
5 
6 
7 
8 

10 

I I 

12 
13 

14-
15 

17 
18 
19 
20 
21 

, 22 

24 
25 
26 
27 
28 

29 

31 

o 

54-'7 

56'3 
54-'3 
51'7 
5%'9 
60'0 

51'1 
59'7 
60'0 
56'4-
61'4-
62'0 

59'1 
60'6 
56'1 

57'4-
53'8 

56'1 

57'5 
56'0 

57'1 
59'8 
55'4-
54-'3 

56'1 

o 

57'0 

57'3 
57'3 
54-'4-
53'8 
63'3 

62'6 
60'3 
62'3 
59'4-
63'1 
57'7 

60'3 
59'5 
59'6 
57'3 
54'8 
58 '2 

57'1 
5To 
62'2 
61'3 
57'8 
55'2 

59'4 

o 

57'2 

52 '4-
60'1 
55'4-
55'7 
60'9. 

60'1 

60'1 

63'0 
60'4-
64-'8 
60'2 

59'1 
6%'1 
58' 5 
55'9 
55'3 
56'1 

56'9 
56'2 

60'3 
58'8 
56'6 
55'3 

56'4-

AUGUST, 

o 

54-'8 

52 '2 

54-'2 
53'0 
55'4-
58'9 

55'1 
56'2 

55'8 
61'0 

60'8 
55'3 

57'2 
54-'8 
52 '5 
53'7 
53'3 
55'1 

55' I 
58'3 
60'6 
55'0 
53'2 
50 '8 

59'6 

o 

+ 0'5 

+ 0'5 
- 0'5 
- 0'1 
- 0'1 
+ C'2 

0'0 

+ 0'3· 
- 0'2 

0'0 

- 0'3 
0'0 

+ 0'8 
0'0 

0'0 

+ 0'3 
0'0 

+ 0'7 

+ 1'2 
+0'2 

- 0'1 
- 0'3 
+ 0'4 
- 0'1 

0'0 

o 
+ 0'1 

+ 0'6 
+ 0'1 

0'0 

+ 0'·2 
+0'2 

+ 0'1 
+ 0'2 
+ 0'5 
+ 0'2 
- 0'4-
-0'4-

- 0'1 

+ 0'3 

+ 0'6 
+ 0'% 

0'0 

+ 0'5 

+ 0'7 
+ 0'1 
- 0'5 

- 0'4-
+ 1'0 

- 0'6 

- 0'3 

;,' 
o o ~. 

+ 0'3 

0'0 

+ 0'3 
0'0 

0'0 

+ 0'1 

- 0'1 
+ 0'2 
- 0'6 
- 0'6 
- 0'3 

0'0 

+'0'5' 

+ 0'1 
+ 0'2 
+ 0'3 
+ 0'4 
+ 0'2 

+ 0'.3 
0'0 
0'0'-' 

-0'4-
- 0'1 

+ 0'2 

0'0 + 0'2 
- 0'3 + 0'4-
+ 0'1 _ + 0'2 
+ 0'2 + 0'1 
-0'% 
+ 0'6 

+ 0'2 

- 0'1 

- 0'1 

- 0'4-
- 0'% 
- 0'3 

- 0'5 

0'0 

+ 0'4-

+ 0'3 
.-0'4-
+ 0'3 l' 

0'0 

+ 0'4-
+0'4-

+ 0'1 



A11 'THE ROYAL OBSERVATORY, GREENWICH, IN' T"iiE 'iIi:AR 18Ji. ({XXV) 

.. 

READINGS of the WET-BULB THERMOMETER in a STEVENSON'S SCREEN-COncluded. 

Readings of the Wet-bulb Thermometer in Ex~~~~:~:~,v:~ad~i:f:e~fat~~~~~~~~g~e;~~ on 
I H.eadings of the Wet-hnl!) Thermometer in I Exce53 ahore re:ldings of tile Thermometer cn 

D&78 of Stevenson's Screen, 4 feet above the gruund, Dati of Stenlllsuu's 8creell,4 feJt allUre the ~rolllld. onUuary stauu, 41tlJt u.hun, I·he gruuud. 
~he tel 

Mo~th. 

I Noon.j I I I I Month. I I I I I I I I 9" IS· ~I" 9' Noon. IS' lU' 9' Noon. 15' aI' 9' Nooll. 15" ,," 

SEPTEMBER, NOVEMBER, 

d 0 0 0 () 0 0 0 0 d 0 0 0 0 0 0 0 0 

I 58'4 60'0 58'6 54'2 0'0 + 0'2 - 0'2 + 0'5 2 47'3 48'0 +5'8 4-2'2 + 0'5 + 0'1 + 0'2 -0'3 
2 . 56'4- 51'1 56'9 54'3 0'0 + "0'9. + 0'3 + 0'3 3 4-3"0 4-5'1 4-4'7 4-3"5 + 0'2 + 0'1 + 0'1 0'0 
3 54'9 56'6 51'1 53"3 + 0'1 - 0'1 + 0'6 0'0 4- 4-5'1 4-)'3 41'0 4-6'9 0'0 - 0'2 + 0'1 + 0'2 
4- 57'6 58'9 59'6 52 '3 + 0'1 - 0'7 + 0'9 + 0'2 5 42'3 40'6 4-0'3 38' I 0'0 - 0'2 + 0'2 + 0'5 
5 57'0 59'2 51'7 52'3 0'0 + 0'3 - 0'1 + 0'3 6 39'1 39'7 4-1'3 4-1'5 - 0'1 - 0'1 - 0'2 + 0'2 

54'S 61'1 . 58'7 + 0'6 + 0'2 7 4-1'9 44'2 44'1 40'1 - 0'1 - 0'3 0'0 + 0'5 
7 59'3 0'0 + 1'0 
8 60'S, 65'1 61'3 55'3 + 1'0 + 1'3 + 0'5 + 0'4- 9 4-3'1 4-5'5 4-5'0 4-0'0 + 0'2 0'0 0'0 + 0'2 

- 9· 63'2 65'3 64'2 57'3 + 0'2 -+ 0'6 + 0'1 + C'2 10 39'S 4-4'3 4-4-'1 4-4-'6, 0'0 + 0'8 - 0'2 + 0'1 
10 65'3 6]'6 66'1 57'2 + 0'5 + 1'3 + 0'9 + 0'3 I I 51'4- 51 '9 4-2'1 39'1 + 0'1 0'0 - 0'1 + 0'3 
II 59'9 67'7 66'6 57'2 + 0'1 + 1'6 + 1'6 + 0'5 12 4- 1'0 4-4'9 44'3 4-5'1 + 0'1 + 0'7 + 0'3 + 0'3 
12 62'1 69'3 65'1 58'0 -0'6 + 1'4- + 0'6 - 0'1 13 4-5'6 4-8'8 +1'2 4-2'3 0'0 + 0'5 + 0'4- + 0'3 

62'8 64-'3 62'1 54-'9 + 0'1 + 0'1 ..:.- 0'3 + 0'2 14- 4-4-'1 4-7'3 46'2 4-4'2 - 0'2 + 0'3 + 0'1 + 0'1 
14-
IS B'5 57'1 59'4- 53'1 + 0'7 + 0'1 - 0'4- - 0'2 16 4-5'8 4-5'9 4-5'2 +7'0 0'0 + 0'1 0'0 + Q'2 
16 50'1 55'1 55'3 54-'3 0'0 + 0'1 + 0'1 + 0'1 17, 4-4'9 4-7'7 45'1 4-1'8 + 0'.1 - 0'1 + 0'5 + 0'3 
17 57'3 58'2 59'1 57'2 -O't - 0'4- - 0'6 - 0'3 18 4-1' I 48 '3 52'9 54-'9 0'0 0'0 + 0'1 + 0'3 
18 60'S 62'S 65'1 60'7 - 0'1 - 0'1 - 0'3 -0'2 19 52'7 53'2 52'4- 4-7'2" + 0'2 0'0 + 0'1 + 0'3· 
19 62'1 63' I 63'2 59'1 0'0 -0'6 + 0'1 - 0'1 20 4-6'2 4-1'1 4-7'2 4-3'6 0'0 + 0'5 + 0'5 + 0'3 

21 4-9'7 52'S 52'0 4-7'1 + 0'1 - 0'3 - 0'3 0'0 21 38'3 4-1'9 4-2'2 4-0'4- 0'0 + 0'1 0'0 + 0'2 

22 50'6 54-'7 54-'5 4-9'0 - 0'2 + 0'5 - 0'5 + 0'1 23 37'5 31'7 38'2 37'9 0'0 0'0 0'0 + 0'1 
23 53'7 54-'4- 54-'3 4-9'1 - 0'3 -0'4- - 0'3 - 0'1 24- 35'8 38'1 38'6 33'8 + 0'3 0'0 + 0'3 0'0 
24- 56'7 51'5 56'3 54-'9 - 0'1 + 0'5 -,0'7 0'0 25 29'6 39'1 38'5 39'8 - 0'2 + 0'6 + 0'5 + 0'2 
25 58'3 60'2 59'1 5'2'3 -0'4- + 0'1 -0'4- - 0'2 26 34-'6 39'9 38'S 38'1 + 0'3 + 0'2 + 0'6 + 0'1 
26 55'9 57'1 5TI 5 I '3 + 0'1 + 0'1 + 0'2 + 0'3 27 34-'0 36'1 37'1 33'0 + 0'2 + 0'2 ~ 0'9 + 0'9 

, 28 54-'9 58'1 ;9'9 5 1'6 - 0'2 - 0'1 + 0'1 + 0'4-
28 37'1 4-1'4- 4-0'0 4-1'] + 0'1 + 0'2 + 0'3 + 0'1 

29 59'1 6J'1 61'1 57'0 + 0'4- + ·1'1 + r l + 0'2 30 . 36'6 39'1 39'1 35'3 0'0 - 0'1 + 0'1 + 0'1 
30 55'4- 57'3 56'7 56'0 + 0'] + 1'4- + 0'6 + 0'4-

,._--- -- --- ---------------- ------- --------------, Means 57'4- 60'0 59'6 54-'5 + 0'1 + 0'4- + 0'2 + 0'1 Means 4-1'5 4-4-'1 4-3'5 41'7 + 0'1 -+ 0'1 + 0'2 + 0'2. 

OCTOBER, 
, 

DECEMBER, 

4 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 0 0 

I 58'2 59'2 58'3 49'8 + 0'1 + 0'4- + 0'5 0'0 I 43'7 4-6'9 4-5'3 45'3 + 0'2 +.0'3 + 0'3 + 0'2 
2 +9'4-, 51'3 51'5 4-6'6 0'0 • + 0'1 + 0'4 + 0'6 2 4-5'3 4-1'1 4-6'6 39'6 + 0'2 + 0'1 + 0'1 + 0'5 
3 51'3 53'9 55'0 4-8'7 + 1'0 + 0'6 + 0'8 + 0'8 3 48'5 52'1 53'1 53'4 - 0'1 - 0'1 + 0'2 + 0'1 

5 49'S 54'8 53'S 51'5 + 0'7 + 0'3 +0'4- + 0'5 4- 52'6 53'8 49'2 4-5'1 + 0'1 - 0'3 - 0'3 + 0'3 

6 55'1 56'2 58'5 52'6 + 0'3 + 0'4-' - 0'1 0'0 5 53'0 53'9 53'9 53'0 + 0'1 + 0'1 + 0'1 + 0'2 

7 52' I 54'9 53'3 4-7'1 + 0'3 + 0'2 ....;. 0'4- + 0'2 7 46'1 46'2 44'4 40'4 0'0 -0'4- 0'0 - 0'2 
8 51'6 53'1 53'1 52'0 + 0'5 + 1'3 - 0'1 + 0'3 8 38'3 43'1 43'9 45'1 - 0'2 - 0'2 + 0'1 + 0'3 
9 59'1 '62'2 59'0 50'4- + 0'1 + 0'4- - 0',1 + 0'1 9 4-5'2 4-4-'3 4-3'1 4-5'8 0'0 + 0'1 + 0'3 0'0 

, 10' 56'0 58"5 57'3 56'4- + 0'[ - 0'1 - 0'3 0'0 10 50 '1 51'6 4-6'6 4-2'6 - 0'2 - 0'3 - 0'2, 0'0 

52'2 51'9 4-4'2 - 1'1 + 0'7 + 0'1 + 0'3 
II 39'1 40'3 38'6 35'1 0'0 0'0 0'0 + 0'4-

I2 47'3 12 32'6 37'9 4-0'1 4-9'7 + 0'5 - 0'1 - 0'2 - 0'1 
13 49'1 4-9'7 50'0 51'1 + 1'1 - 0'1 + 0'2 + 0'2 
14- 50'2 51'4- 51'0 4-8'2 + 0'2 + 0'4- - 0'2 + 0'2 14- 4-2'C?' 4-2'5 4-2,'3 4-0'3 - 0'1 - 0'1 0'0 + 0'2 
15 52'4 49'3 4-8'4- 4-4-'3 0'0 - 0'3 0'0 + 0'3 15 4-1'1 4-3"8 4-8'3 50'1 - 0'2 0'0 0'0 + 0'2 

I 

16 51'6 49'9 49'3 4-7'0 - 0'2 + 0'1 0'0 +0'3 16 4-0 '6 4-3"3 4-4-'0 4-1'3 + 0'4- - 0'3 0'0 0'0 
17 47'0 -:.~ 5 I'. +8'8 45'6 + 0'5 + a'l + .0'1 + 0'2 17 J2~9 37'3 37'2 33'1 + 0'2. + 0'3 + 0'5 + 0'5 

50'3 50'0 4-6'1 + 0'3 
18 3 I '7 34'0 32'2 28'6 + 0'4- + 0'2 0'0 0'0 

19 52 '1 - 0'1 - 0'1 0'0 
19 24-'8 31'0 3 1'3 16'1 - 0'5 + 0'2 + 0'5 - 0'3 20 49'4- 527 53'2 4-7'1 - 0'1 - 0'1 + 0'1 + 0'2 

21 '53'1 51'!- 4-9'9 47'7 + 0'1 - 0'2 + 0'1 -- 0'1 21 21'0 29'9 30'1 24'6 - 0'5 0'0 + 0'5 - 0'4-
22 51'6 50'5 4-9'8 55'9 0'0 - 0'1 - 0'1 - 0'1 22 18'1 12'7 28'1 22'1 - 0'7 0'0 - 0'3 -0'6 
23 54'9 48'4-- 50'0 4-6'0 + 0'1 ,+ 0'1. +0'2 + 0'3 23 25'6 27'9 29'7 21'8 -0'4- - 0'2 - 0'1 - 0'2 
24 4-9'2 48'4- 47'2 4-4'9 + 0'6 + 0'5 + 0'1 - 0'6 24- 24-'7 25'7 24-'9 24-'0 - 0'1 - 0'1 + 0'1 - 0'2 

26 53'1 52'4- 52'4- 52'1 . 0'0 -0'2 + 0'1 + 0'1 28 38'3 39'3 38'9 4-0'9 + 0'2 0'0 + 0'4- + 0'2 
- ,'!-7 5 1'1 51'0 4-9'7 4-6'9 - 0'1 + 0'1 0'0 + 0'1 29 49'7 4-7'7 4-6'6 45'2 0'0 + 0'1 0'0 + 0'2 

28 45'3 4-5'1 4-3'3 39'6 + 0'7 + 0'1 + 0'1 + 0'3 30 45'8 48'9 5 1'1 51'9' 0'0 0'0 + 0'1 + 0'2 
2.9 40'1 4-6'9 4-6'4- 4-3'4- + 0'2 + 1'0 0'0 0'0 31 51'0 4-1'9 4-1'9 39'1 + 0'1 + 0'2 + 0'3 0'0 
30 39'3 42'8 39'9 35'8 + 0'7 + 0'8 + 0'1 + 0'3 
31 36'4- 42'1 41'8 4-2'3 +":0'6 + 1'1 + 0'2 + 0'1 ------- --------------------

Means 50'2 51'S 50'8 47'8 + 0'2 + 0'3 + 0'1 + 0'2 Means! 39'3 4- 1'6 4-1'3 39'4- 0'0 0'0 + 0'1 + 0'1 

K2 



(lxxvi) 

(I.)-Reading of a Thermometer whose bulb is sunk to th.e dept.h of 25'6 feet (24 French feet) below the surface of the soil, 
at Noon on every Day of the Year, 

I 
1891. 

. 
Days of 

the January. February, March. April. May. June. JUly. August, September. October, November. December, 
Month. 

d 0 0 0 0 0 0 0 0 0 0 0 0 

I 52 '16 5 I '34 50 '29 49'34 48 '70 48 '39 48 '56 49'25 50 '24 51 '12 5 I '81 52 '1O 
2 52 '13 5 I '30 5°'27 49'3 2 48 '67 48 '3 8 48 '56 49'25 50 '27 5 I '12 5 I '82 52 '1O 
3 52 '12 5 I '27 50 '22 49'29 48 '67 48 '3 8 48 '58 49'3° 50 '3 I 5 J '15 5 I '82 52 '12 
4 52 'I I 5 I '24 50 '19 49'27 48 '65 48 '38 48 '6o 49'32 5°'33 5 I '18 51 '84 52 '13 
5 52 '08 5 I '2O 50 '16 49'25 48 '64 48 '38 48 '59 49'36 5°'35 51 '21 5 I '85 52 '12 

6 52 '1O 5 I '15 50 'I I 49'23 48 -63 48 '37 48 '62 +9'4° 50 '40 5 I '2 I 51 '84 52 '1O 
7 52 '06 5 I 'I I 50 '°9 49'18 48 '61 48 '37 48 '64 49'41 50 '43 5 I '26 5 I '87 52 '°9 
8 5 I '98 5 I '06 5°'°5 49 '17 48 '59 48 '38 48 '65 49'46 50 '47 5 I '27 5 I '87 52 '°9 
9 5 I '98 5 I '02 5°'00 49 '15 48 '56 48 '37 48 '68 49'48 50 '49 5 I '3 I 51 '90 52 '1O 

10 5 I '94 50 '99 49'96 49'13 48 '53 48 '37 48 '70 49'53 50 '54 5 I '33 51 '92 52 '1O 

I I 5 I '93 5°'95 49'93 49'°9 48 '56 48 '3 8 48 '72 49 '54 50 '60 5 I '35 5 I '95 52 '08 
12 5 I '92 50 '94- 49'90 49'08 48 '55 48 '4° 48 '74 49'59 50 '60 51 '36 5 I '95 52 '06 
13 51 '9 1 50 '88 49'88 49'04 48 '53 48 '41 48 '77 49'63 50 '63 51 '37 51 '97 5~ '°7 
14· 51 '88 50 '85 49'84 49'°4 48 '5 2 48 '41 48 '78 49'65 50 '65 51 '4 I 51 '97 52 '06 
15 5 I '84 50 '83 49'82 49'02 48 '5° 48 '4° 48 '79 49'66 50 '68 5 I '42 51 '98 52 '06 

16 5 I '8o 50 '78 49'79 49'00 48 '47 48 '42 48 '8o 49'72 59'69 51 '+6 52 '0O 52 '06 
17 51 '77 50 '7 I 49'76 48 '97 48 '47 48 '43 48 '85 49'72 5°'72 5 I '47 52 '02 52 '02 
18 5 I '74 50 '69 49'74 48 '96 48 '47 48 '43 48 '87 49 '76 50 '76 5 I '48 52 '°4 52 '01 
19 5 I '70 50 '64 49'69 48 '93 48 '45 48 '44 48 '89 49'82 50 '78 5 I '52 52 '06 51 '99 
20 5 I '70 50 '60 49'67 48 '9° 4.8 '44 48 '47 48 '91, 49'86 50 '82 5 I '55 52 '05 51 '98 

21 5 I '65 50 '55 49'64 48 '9° 48 '42 48 '45 48 ·94 . 49'87 50 '82 5 I '58 52 '04 51 '96 
22 5 I '65 50 '53 49'60 48 '86 48 '41 48 '46 48 '95 49'9° 50 '84 5 I '58 52 '04 5 I '94 
23 5 I '62 50 '47 49'58 48 '84 48 '42 48 '4-6 48 '98 49'92 50 '89 5 I '61 52 '06 5 I '95 
24 5 I '6o 5°'4-5 49'56 48 '82 48 '40 48 '47 49'01 49'95 5°'91 51 '62 52 '06 51 '92 
25 51 '56 50 '43 49 '53 48 '81 48 '4° 48 '47 49'05 50"01 50 '96 5 I '65 52 '06 51 '93 

. . . 

26 51 ' 52 50 '40 49'50 48 '77 +8'39 48 '50 49'07 50 '04 50 '96 51 '67 52 '06 51 '9'5 
27 5.1 '51 5°'37 49'46 48 '78. 48 '39 48 '5° 49'°9 50 '06 5°'99 5 I '69 52 '06 5 I '92 

28 51 '48 50 '35 49'45 48 '76 48 '38 48 '52 49'13 50 '10 51 '03 5 I '7 1 52 '08 5 1"91 
29 51 ',p 49'43 48 '74- 48 '38 48 '53 49 '13 5°'14 5 I '1O 5 I '74 52 '1O 5 I '92 

3° i 51 '40 I 49 '37 48 '7 2 48 '36 48 '54 49 '15 50 '16 51 '08 5 I '74 52 '°7 5 I '89 
31 I 5 I '3 8 I 49'37 48 '3 8 49'20 5°'20 5 I '76 5 I '<)0 I 

I 

I Means I 
-

5 I '79 50 '82 49'80 49'01 48 '5° 48 '43 48 '84 49'7 1 50 '68 5 I '45 51 '97 .5 2 '02 
_ .. 

rrhe mean of the twelve monthly values is 500'25, 

(II,)-Reacling of a rl'hermometer 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, . 

1891. 
---~ 

-

Day"! of 
th~ January. February. March, April. Ma.y. June. JUly. August, September. October, November, December. 

MO:1th. 

d 0 0 0 0 0 0 0 0 0 0 0 0 

I 49'80 46 '69 45 '82 45 '41 45 '7 1 47'7° 50 '23 53'37 54'75 55 '5° 54'93 52 '88 
2 49'79 46 '60 45 '8o 45 '41 45 '7 1 47 '72 50 '39 53 '3 8 54 '79 55 '48 54'89 52 '79 
3 49'66 46 '53 45 '77 45 '40 45 '8o 47 '76 50 '50 53 '50 54 '79 55 '49 54'80 52 '72 
4 49'57 46 '48 '45 '74 45 '4° 45 '84 47'82 50 '63 53 '59 54'86 55 '5° 54'75 52 '65 
5 49'42 46 '+0 45 '70 45 '39 +5 '88 +7'89 5°'7 1 53 '62 54 '87 . 55 '50 54'68 5.2 '57 

6 +9'30 46 '35 45 '67 45 '3 8 45 '93 +7 '91 50 '88 53 '67 54'9° 55 '5° 54'60 52 '44 
7 +9 '18 4·1) '3 2 45 '68 45 '35 45 '99 47'97 50 '99 53 '7 1 54'91 55 '52 54'57 52 '35 
8 I 49'07 46 '26 4-5 '64 +5 '34 46 '02 48 '07 51 '09 53 '83 55 '0O 55'49 54'48 52 '27 

-



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (lxxvii) 

c (lIo)-Reading of a rrhermometer 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 Ye.ar-concluded, 

1891'0 

Days of 
November, I December, the January, February, March. April, May, June. JUly. August. Septembar. October, 

Month, I 
I 

d ° ° ° 

I 
° I ° ° ° ° ° 0 ° 0 

9 48 °98 46 '21 45 °61 45 °3 2 46 '06 48 '1O 5 I '2 I 53 '81 55 °02 55 '56 54'45' 52 '20 
10 48' 084 46020 45 °61 45 '36 46 '1O 48 '18 5 I '36 53 °91 55 '07 55 '52 54°40 52 '12 

i 
I 
! 

I 
II 48 7 6 46 °17 45 '6o 45 '3 2 46 '22 48 '27 i 5 I '47 53 '92 55 '07 55 '50 54'35 52 '02 
12 48 '65 46 '17 45 '58 45 '35 46 '27 48 °33 51 '6o 54'00 55 '1O 55 °48 54'26 5 I '90 
13 48 °59 46 '12 45 '6o 45 '35 46 °33 48 '47 51 73 54°04 55 ° I I 55 °46 54'21 51 °88 
14 48 °47 46 '12 45 °60 45 '37 46 '4° ! 48 '55 5 I '8 I 54'09 55 '1O 55 '45 54 'I I 51 7 8 
15 48 '35 46 °11 45 °60 45 '3 8 i 46 '44 48 '61 5 I '90 54'°9 55 °09 55 °41 54'04- 5 I '73 

I 

i 

16 48 '22 46 '09 45 '6o 45 '4° 46 '5° 48 '73 52 '02 54 '12 55 '08 55 '42 53'97 5 I '68 
17 48 °12 46 '06 45 °60 45 '41 46 '6o ' 48 '8 I 52 '15 54 '17 55 ° I 2 55 '39 53 '91 5 I '57 
18 48 '01 46 °04 45 '6o I 45 '42 i 46 '61 48 '96 52 '2O 54'20 55 '18 55 °40 53 '84 51 '50 
19 i 47 °90 ' 46 '02 45 '58 45 '45 46 '73 49'01 52 '3° 54'22 55 '2O 55 '35 5379 5 I '44 
20 

I 47 '82 46 '02 45 '57 45 '45 I 46 '82 49'08 52 '35 54'23 55 °22 55 '38 53°68 5 I '3 8 

21 47'71 45 '99 45 '55 45 '48 i 46 '89 i 49 '19 52 '46 54'29 55 °20 55 '3 2 53 °55 51 °3° 
22 47 '63 45 '96 45 °54 45 '47 i 46 '97 49'3 2 52 '5 I 54'34 55 '25 55 '30 53 '48 5 I '3 2 I 

23 47'5 2 45 '93 45 °53 45 '50 47'08 49,'37 52 '59 54'37 55 °28 55 '27 
I 

53 °40 5 I '2O 
24 47'44 45 '92 45 '52 45 '5 I 47 '16 i 49 '5° 527° 54°40 55 '30 55 '2O 

I 
53 '3 I 5 I '13 

25 47'32 45 °9 1 45 '5 I 45 '53 47 '22 49 '60 I 52 '8o 54 '50 55 °37 55° 18 53 °22 51 '09 

\ 

I 

26 47 '21 ' 45 '89 
I 

45 '5 I 45 '55 I 47 '3° 49 '7 1 I 52 '90 54°57 55 '34 55 '18 53 '16 ,5 °9 
27 ,47 '12 45 '88 45 '48 45 '6o I 47 '40 49 '81 • 52 '92 54 °57 55 '39 55 '12 53 '1O -; '00 
28 47'04 45 '82 

I 
45 '47 45 °62 

I 
47 '42 I 49 '94 , 53 '04 54'59 55 '45 55 '08 53 '05 

I 
5:> 90 

29 46 '95 I 45 '46 45 '65 47 '51 50 '04 : 53 '08 54'67 55 '45 55'03 53'01 5u '84 
30 46 '85 I 

45 °43 457° ! 47 '58 50 'J 5 53 '15 54'68 55 '47 54'99 52 '89 50 '80 
31 46 '77 I 45 '43 I I 47 '63 53'28 54°80 54'91 1 50 '67 

Means I '48 °26 46 °15 ~I I 
46 °5 8 48 '75 

: 

53 '96 45 '44 
I I 5 I '90 54 °10 55 '12 55 '35 51 7 1 

The mean ,of the, twelve monthly values is 50°0240 ~, 

. (IIIo)-Reading of a Thermometer whose bulb is sunk to the depth of 6°4 feet (6 French feet) below the surface of the soil, 
at Noon on every Day of the Year, 

1891. 

Days of 
I 

the January, February, March. April. May. I June. July. August, September. October, November, December. 
Month, I 

I I 
--~.-. 

I 

I 
I 

tl 0 0 0 I 0 0 0 0 0 ° I 0 0 I 0 
I I 

I 45 °36 .. , , .. I 44 'I I 46 '54 50 '08 56 'II 58 °46 58 '62 58 '47 55 '22 I 50 °88 ! 

2 45 '22 .. , .. , I 44 '13 46 '7° ! 50 °17 56 '41 ' 58 '37 58 '58 58 '36 55 '03 I 50 °68 
3 45 °10 .. , .. , 44 °10 46 '89 I 50 '3 2 56 '61 58 °41 58 '50 58 '39 54- °81 50 °5 I 
4 44'96 .. , , .. 44 'I~ 47 '°7 ' 50 '5 8 56 75 58 °40 58 '56 58 '36 54°65 50 '40 
5 44°86 .. 0 43 '79 44 '14 47°2 4 50 '83 56 °87 58 °33 58 '5 I 58 '26 54°49 50 '3 1 

6 44°72 'oo '43 '9° 44'20 47'4° 51 °06 57'01 58.°3° 58 '52 58 '19 54- '30 5°'23 
7 44 '61" '0. 4+°01 44 '3° 47°55 5 I °3° 57'00 58 '30 58 '50 58 '09 54'21 50 '28 
8 44°50 437 1 44°1 I '44'41 477° 5 I '57 57 °14 58 °34 58 °54 57°92 54°04 50 '28 

: 

9 44'°4° 4378 44'22 44'56 47°87 5 I '75 5'7 °3 2 58 '20 58 '5 I 57'91 53 '93 50 °3 2 
10 44°27 43 '8o 44 '33 44°69 48 '04 51 '97 57'33 58 '24 58 '56 5776 5377 50 '35 

II 44 '16 43 °88 44'41 4478 48 '29 52 '13 57 °36 58 '20 58 '50 57 °65 53 '61 50 '20 
12 44'02 43 °91 44'42 44°84 48 °44 52 '30 57'39 58 °23 58 °61 57 °57 53 °20 50 °14 
13 43 °88 43 '90 44'4° 44'9° 48 '60 5~°4-9 57'41 58 °22 58 °68 57°46 53 '08 50 °13 
14 43 '76 43 '93 44-' °28 

I 
44'97 48 '79 52 '62 57°41 58 '27 587° 57'43 52 7 6 50 '02 

15 43°63 43 '95 44 '15 45 °02 48 '96 52 7 8 57°5 2 58 '21 58 73 57°35 52 7 6 49°94 
I 



~lxxviii) EARTH TEMPERATURB, 

(IIl,)-Heading of a Thermometer whose bulb 'is sunk to the depth of 6'4 feet (6 French feet) below the surface of the soil, 
at Noon on every Day of the Year-concluded, . . ,Il 

1891. 
I 

Days of 
the January, February, 

Month. 
March. April. May. June. July. August. September. Ootober. November. December. 

I 

1 

d 0 0 0 0 0 0 0 0 0 0 1 , 0 0 

16 .... 43 '96 44'08 45 '06 49'22 52 '93 57 '59 58 '3 1 58 '80 57'26 
I 

52 '65 49'9° 
17 .. , 4-3 '95 44'01 45 'II 49 '50 53 '16 57'7° 58 '4-1 58 '90 57'09 '52 '57 49 '88 , 
18 .. , 4-3 '97 4-3 '99 4-5 '16 4-9'63 53 '35 57 '73 58 '50 58 '97 56 '98 52 '4-7 4-9'81 
19 .. , 4-3 '97 4-4'00 4-5 '21 49'79 53 '52 57 '82 58 '57 58 '97 56 ,'83 52 '4-0 49'io 
zo ... 4-3 '93 44'01 45 '30 4-9'81 53 '69 57 '95 58 '60 58 '90 56 '69 52 '30 49'63 

21 .. , 4-3 '90 44'08 45 '4-0 49 '78 53 '91 58 'II 58 '70 58 '86 56 '5 2 I 52 '20 49'47 
Z2 ... 4-3 '8o 44-'08 45 '48 4-9'75 54'20 58 '2O 58 '77 58 '86 56 '39 I 52 '16 4-9'22 
23 '" 4-3 '77 44'08 45 '56 49'74 54'39 58 '29 58 '7 1 58 '88 56 '16 I 52 "13 49'02 
24 , .. 43 '74 44'°3 45 '68 49'73 54'7° 58 '35 58 '7 1 58 '89 56 '00 

I 
52 '02 48 73 

25 .. , 4-3 '67 44'01 45 '8o 49'73 54-'95 ' 58 '42 58 '68 58 '84 55 '95 

I 
51 '91 48 '45 

26 .. , 4-3 '67 43 '95 45 '92 49'75 55 '19 58 '49 58 '68 58 '70 55 '9 1 5 I '71 48 '20 
27 .. , 43 '63 43 '95 46 '1O 49'80 55 '3 2 58 '41 ' 58 '6o 58 '65 55 '75 

I 
51 '60 47 '90 

28 .. , .. , 44'01 46 '21 49'80 55 '56 58 '46 58 '60 58 '66 55-62 51 '4-5 '47 '63 
29 .. , 44'06 46 '3 2 49'82 55 '7 I 58 '4-5 58 -61 58 '6o 55 '53 I 51 '28 47'42 

I 
30 .. , 44'06 46 '44 49'81 55 '94 58 '47 58 '60 58 '52 55'45 I, 51 '00 47'25 
31 .. , 44 '1O 4-9'94- 58 '50 58 '61 ~ 55'30 I, . 47 'II 

-----------

i 
S;-:o5 I~I~~ Means .. , .. , (27 days) 4-5 '07 _ 48 '76 52 '95 57'63 58 '46 58 '69 

44'°9 

At temperatures below 43°'60 the fluid of this thermometer passes beyond range of the scale, and descends into the capillary 
tube, The readings were out of rang~ from January 16 to February 7, and from February 28 to March 4 inClusive, 

(IV,)-Reading of a Thermometer whose bulb is sunk to the depth of 3'2 feet (3 Fren~h feet) below the surface of the, soil, 
at Noon on every Day of the Year, 

1891. 

Days of I 
the January. February_I March. April. May. June. July., August. September. October. November, December, 

Month. 
. 

d 0 0 0 0 0 0 0 0 0 I 0 0 0 

I 39'23 40 '40 4-°'3 1 4-1 '46 46 '82 51 '14- 61 '02 59'61 59 '52 58 '86 52 'II 46 '25 
2 39 '14 40 '68 4-0 '76 4-1 '3 8 47 '3 2 5 I '8o 61 '1O 59'61 59'63 58 '3 2 51 '90 46 '12 
3 39'°7 40 '63 41 '41 41 '45 477 1 52 '2O 60'99 59'96 59'58 58 '64 5-1 '82 46 '36 
4 39'00 40 '80 41 '77 .4-1 '7 2 47 '73 53 '16 60'97 59'99 59'60 58 '2O 5 I '65 46 'S2 
5 38 '92 41 '07 41 '87 42 '10 47 '90 53 '70 60 '79 59'80 59'46 57'80 5 I '50 47'15 

6 38 '86 41 '04 42 '13 42 :61 48 '1O 53 '94 60'72 59'62 59'44- 57'5° 5 I '3 I 47 '52 
7 38 '7 1 40 '98 42 '42 43 '°5 48 '56 54'23 60'66 ,59'5 2 59'32 

), 
57'33 51 '05 4-7'82 

8 38 '55 41 '05 42 '61 43 '33 48 '93 54 '56 60'41 59'42 59'4° 57'17 50 '76 47'80 
9 38 '4° 41 'I I 42 '65 43 '25 49 'IS 54'61 60'21 59'4° 59'61 I 57 '1O 50 '44 47'61 

10 38 '22 41 'I I 42 '3 8 43 '22 49'38 54'7° 59'98 59'62 59'92 57'13 50 '06 47 '55 

II 38 '01 

I 
41 'co 41 '40 43 '25 4-9 '53 54 '78 59'98 59'56 60 '15 57 'cI6 4-9 ·66 47'59 

12 37'80 40 '94- 41 '4-1 43 '3° 49'80 54'92 59'98 59 '63 60'43 57 '02 '4-9'40 47'32 
13 37 '62 

1 
41 '01 40 '96 43 '28 50 '5 2 55, '23 60'23 59'84- 60'7 1 56 '81 49,'3° +6'83 

14 37 '5 I 1 40 '99 40 '69 43 '35 5 I '35 55 '4-2 I 60'41 60 '12 I 60'9 1 5'6 :45 49~22 46 '75 
i 

51 '89 '55 '85 60'59 60:4° 61 '04- 56 '12 4-9 '12 46 '89 15 37 '43 4°'91 40 '73 i 43 '3° 
,. \ 

16 37'38 40 '99 4°'92 43'38 51 '87 56 '17 60'80 60'72 60'71 55 '8o 49 '12 46 '84 
17 37'37 40 '95 41 '02 43 '63 51 '49 56 '44 61 '09 60 '79 60'34 55 '42 49'22 46 '85 
18 37'3° 40 '83 41 '22 43 '9° 5°'76 56 '76 61 '37 60'71 60 :10 55 '2 I +9'26 46 '50 
19 37 '21 40 '55 4i '37 44-'03 50 '29 57 '27 61 '68 60 '77 60'09 54'9° +9 :17, +5 '88 
10 37 '2O 4°'37 41 '45 44 '12 4-9'76 57 '81 61 '6o 60'61 60'23 54-'7° 49'43 45"°5 



AT THE ROYAL OBSERVA,[')RY, GREENWICH, IN '.rHE YEAR 1891. (lx.xix) 

(IV,)-Reading of a TherplOmeter 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-concluded, -

1891. 
-

Da.ys of 
I 

the Ja.nuary, February, March. April. May. June. July, Augulft. Sep~mber. October. I November. December. 
Month, 

d 0 

I 

0 ° 0 0 ° ° ° 0 0 0 

I 
0 

21 37'00 4°'21 41 '3 8 44'37 49 '51 58 '3° 61 '47 60'40 60 '18 54 '5° +9 '5° 44'25 
22 37'02 +0'11 41 '17 44'55 49'5 2 58 '82 61 '51 60 '18 59'92 54'22 49'29 I 43 '5 8 
23 37'00 4°'°5 4°'85 44'91 49'57 59'08 61 '50 59 '70 59'62 54'°5 48 '84 42 '92 
24 .. 37'08 "'°'°5 40 '73 45 '17 49'66 59'28 61 '50 59'69 59 '3 I 54 '15 48 '45 42'32 
25 37'38 4°'00 40 '89 45 '49 49'72 59'32 61 '19 59'67 59 '11 54'°4 48 '08 41 '90 

26 37 '70 39'96 41 '30 45'65 49'62 59'58 61 '10 59 '73 59'00 53 '83 +7'63 +1 '55 
27 37'98 +0'02 41 '59 45 '78 49'49 59'84 61 '07 59'75 59'°5 53 '72 47 '21 41 '41 
28 38 '34 4°'15 41 '54 45 '88 49 '51 60 '18 61 '08 59'86 58 '97' ' 53 '75 46 '82 41 '62 
29 38 '90 41 '43 46 '14 49'77 60 '50 60'60 59'80 58 '69 53 '59 46 '42 41 '73 
30 39'55 . 41 '49 46 '37 50 'II 60'91 60'20 59'69 58 '75 53 '12 46 '3° 42 '10 
31 40 '06 41 '55 50 '70 59 '85 . 59 '59 52 '62 42 '78 

Means I 38 '09 I 40 '64 41 · ... 0 43 '78 49 '55 56 '35 60'83 59'93 59'76 55 '78 49'47 45 '27 

The mean of the twelve monthly values is 50°'07, 

(V.)-Reading of a Thermometer whose bulb is sunk to the depth of I inch below the surface of the soil, a.t Noon on every 
Day of the Year, 

.. 1891, 

Days of 
the· 

Month .. 
January. February. March April. May, June. July. August. Sep~mber. October, November, December. 

d ° ° ° 0 0 0 ° ° ° ° 0 0 

I 34'2 42 '.0 44 '2 39'2 52 '2 57 '0 63'5 59 'I 60'9 60'0 48 '0 41 '3 
2 33'2 38 '8 46 '0 40 '2 51 '7 57 '3 62 '2 61 '6 59 '5 55 'I 49'0 45 '3 
3 33'2 41 '8 42'0 42 '2 47 '3 58 '0 63 '0 59'6 58 '8 54'0 47'0 46 '0 
+ 35 '6 42 '5 42 '2 43 '0 50 '0 58 '4 61 '8 59 '0 58 '7 54 'I 48 '3 48 '8 
5 33 '0 4°'2 45 '0 44 '7 50 '2 60'0 63 '0 57 '7 58 '7 54'0 48 '0 50 '0 

6 /3 2 '7 39'5 43 '5 +5 '0 50 '4 57 '8 63 '0 58 '5 58 'I 55 '8 46 '8 47 '+ 
7 .3° '0 41 '2 44 '6 43'3 52 '3 56 '5 60'4 57 '0 58 '0 55 '3 45 '0 45 '7 
8 26'4 4°'4 42 '2 41 '6 53 '0 57 '1 59'3 60'7 60'2 54'2 43 '0 44 'I 
9 2"6 39'8 40 '1 42 '6 52,'0 57 '5 59'9 60'3 60'9 57 '2 45 '0 45 'I 

10 3°'0 38 '9 37 '3 42 '8 50 '3 56 '3 60'0 60'0 61 '6 56 '7 43 '5 49'2 

II 3°'6 39'0 34'0 +3 '0 53 '4 55 '9 61 '0 60'0 61'4 55 '7 47'3 43 '2 
12 32 '0 41 'I 34'0 +2'2 54'8 55 '7 62'3 61 '2 62'9 55 '2 44'8 4°'9 
13 38 '8 39'0 3'7 '8 42 '2 58 '0 58 '1 64'2 61 '0 62 '0 52 '5 46 '0 45 'I 
14 37 '5 / 38 '6 39'0 41 '8' 59'0 '59 '8 62 '4 ·63 '8 64'2 54'0 45 '4 45 '0 
15 33'0 40 '2 39'9 43 '0 54 '7 60 '3 62'8 63 '3 59'3 53 'I 45 '3 43 '2 

16 32 '0" 39 '7 40 '1 -45 '0 5°'0 59'0 63 '6 60'9 58 '0 53 '2 46 '0 45 '0 

17 32 'I 39'6 +1 ~I 44'4 47'0 60'6 65 '4 61 '8 59'0 51 '2 46 '9 +0~5 
18 28'0 36 '2 +1 '2 44'0 46 '0 62'9 66'0 62 '3 60 '7 5°'9 +5 '5 39 'I 
19 31 '5 35 '2 40 '2 44'0 +6'8 64'0 64'0 60 '9 62 '0 53 '2 50 '0 35 '9 
2.0 33 '0 36 '2 39 '0 43 '3 48 'S 63 '7 62 '2 59'6 61 'I 51 '2 48 '2 34 '5 

u 36 '0 36 '3 38 '7 +6'0 48 ':z 63 'I, 64'4 58 'I 57 '8 52 '2 44'2 33 '2 
22 .33 '0 36 '0 36 '0 +15 '2 49'7 65 'I 63 '0 58 '2 56 '9 52 '0 43 '2 32 '2 
23 34'0 36 '2· 38 'I 45'3 49'8 62 '0 60'8 58 '3 57 '0 53'1 42'3 33'z 
24 I- 39'3 35 'I 40 'I 46 '0 49 '7 63 'I 61 '0 59 '2 56 '5 50 '9 42'0 32 'I 
25 37'0 35 '2 43.'° +6 '+ +8'6 64'8 61 '8 59 '5 59 '2 50 '0 +0'0 10 -0 



(lxxx) EARTH TEM.PERATURE, AND ABSTRACT OF THE CHANGES OF THE DIRECTION OF THE WIND, 

(V,)-Reading 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-conclu,ded, 

Days of 
the 

Month. 
January. 

3; 'I ! 
4_0 '0 ! 
42 '2 i 

4_3 '0 I 
41 '0 I 
42 '5 : 

I 
February. I 

i 
March, 

4_2 '0 
39 '5 
4°'0 
4_ I '3 
39'8 
39 '5 

April. 

44_'9 
4_6 '5 
4_8 '0 
4-7 '9 
53 '0 

May, 

00 

48 '8 
4_9'3 
50 '3 
52 '0 

53 '2 

53 '8 

\ 

June. I 
I 

I ~i:~ i 
65 '0 

65 '9 : 
65 '0 I 

i 

i 

I 

July. 

o 

62'0 
61 '8 
58 '0 

58 '2 

57'2 
58 '7 

A.ugust. 

60'9 
61 '0 

58 '9 
59'0 
57 'I 
58 '8 

September. I 
I 

59'2 
57 '0 

57'0 
57 '0 

58 '0 

October. I ~ovember. 
I 
I 

52 '7 I 52 '8 
50 'z 
4-7'0 
4_7 '7 
4_4_'0 

41 '3 
+0'2 
39'9 
4-2 '0 
4-1 'I 

December. 

o 

36 '3 
38 'I 
38 '0 . 

4_2 '3 
41 '5 
4_7 'I 

_M_e_a_n_Fl---'-__ 3+_'6 ____ 3_8_'_6 __ I __ 4-_0_'_4---.:.I __ 4-,_4 __ '.2_._-.:._5._
1
.'° ___ 60~_6 __ ~~~8_0-,-: ______ .5_9_

0
'_4_ ~L_5_2_'9 ___ ===4-_4_'_8_c.-_~-~-4_1_'_3_ 

---'- I 
59'9 

The mean of the twelve monthly values is 4_9°'12. 

(VI.)-Reading of a Thermometer within the case covering the deep-sunk Thermometers, whose bulb is placed on a level 
with their scales, at Noon on every·Day of the Year, 

1891. 
---~.-~ ----- ------- - ~- - --- --------- --··-r- .0_--___ -

I 

Da.ys of I 
October. the Janua.ry. February. March. April. May. June. July. August. I September. November. December. 

Month. 

----- -------_._-- .. .-

d 0 i 0 

I 
0 0 0 0 0 0 

I 
0 0 0 0 

1 34_'6 4_3 '3 53 '0 4-7 'I 56 '0 70 '2 61 '9 063 '4 I 65 '7 65 'I 54 'I 4-7'6 
2 v 29 '5 4_3 '5 I 54-'0 4_6 '2 57'0 59'8 68 '4_ 64 '5 

I 
65 '0 56 '2 52 '6 4_8 '9 

3 29'5 4_5 '5 +4_ '7 47 'I 54-'6 65 '0 68 'I 62 '6 62 'I 60'2 4_9 'I 52 '9 . 
4 36 '2 44_'3 48 '3 51 '8 54_'8 62'2 67 '3 66 'I I 65 '3 60'2 4_9 '0 55 '8 
5 33 '0 42 '0 I 53 '7 51 '2 58 '0 67'2 65 '9 60'6 I 63 '9 59'0 I 4_6 'I 55 '5 

6 I 58 '0 60'0 67'5 63 '6 I 
46 '8 29 '2 4_2 'I I 49'9 53 '9 57'7 59 '9 ! 42 '3 

7 29'2 43 '8 48 '5 4_3 '0 61 '2 56 '4 61 '0 59'9 62 '7 60'2 4_6 'I 4-7 'I 
8 25 '4_ 42'1 4_2 '0 42 '9 57 'I 62 '7 61 '4_ 69'8 7°'0 59 '6 0 4_2 '0 45 '0 

i 

9 30 'I 38 '0 
I 

38 '9 4_3 '0 55 '0 61 '2 64'0 60 'I 74 '2 65 '3 , 46 '2 47'3 
18 '5 63 '6 63 '8 67'5 74'4 60'2 I 

54'3 10 i 39'0 34_ 'I +7 '5 50 '5 i 47 '2 
I 

i 

II 25 '8 44'5 ! 37 '2 43 '2 68'3 58 '9 - 68 '5 66'5 73 '6 57 '9 52 '4 4-4'0 
12 32 '7 46 '9 34'2 4_8 '0 67'6 56 'I 67 'I 67'9 74'2 57 'I 49'4 39'2 
13 39 '6 43 '2 43 '0 44 'I 70 '0 69'2 71 '5 68'2 73'4 52 '6 49'9 49'8 
14 36 '4- 41 '4 42 '2 47 '0 64 'I 63 '7 65 '8 70 'I 68 '2 55 '9 48 '4 45 '2 
t5 32 '8 47 '0 43 '8 +8 '0 55 'I 66'2 70 '8 63 '5 61 '8 53 '0 49'4 44'8 

16 32 '0 45 '7 43 '2 52 '2 48 '1 62'3 71 '9 63 '9 59'7 54 'I 47 'I 46 '3 
17 28 '3 36 '2 +3 '5 5°'7 49'8 71 '0 77 '3 69'9 63 '5 55 '8 48 '4 38 '3 
18 26'2 35 '3 42'0 52 '5 41 '3 74'2 69 'I 65 '0 65 '0 56 '2 48 '2 36 '2 
19 25 '9 35 '0 4°'4_ 4_7'0 48 'I 73 '3 67 'Z 64 'I 66 'I 53 '3 54'2 32 '0 
20 4_0 ' 5 35 '7 39'0 48 '0 51 '5 70 '2 66 'I 62 '9 65 '0 54'0 49 'I 31 '2 

21 37 'I 34'0 40 'I 55 '7 49'0 69'0 68'9 57'2 58 '4- 55 '0 42 'I 31 '3 
12 39'6 36 '6 35'3 51 '0 51 '2 73 '8 66 '7 62 '5 60'2 52 '2 40 'I ,23 '2 
23 45 '5 32 '0 4°'2 55 'I 52 'I 60'9 58 '0 58 '9 58 'I 53 'I 39 '5 

I 

28'3 
24 4_7 '5 33 '6 i 48 '0 5+ 'I 4_9'6 7°'2 66'3 58 '9 63 '9 5 I '3 39'5 25 '5 
25 4_2 '0 39'7 : 51 '3 48 '9 46 '4 73 '4 66'2 62 '5 64'8 5 I '0 37 '7 30 '0 

I 

26 4_4'0 43 '0 i 44 '7 I 4_6 '2 53'8 74'3 67'0 68'0 61 'I 53'8 41 '4 4_5 '8 
i 27 +4_'0 51 '5 43 '0 57 '2 52 '2 70 '8 61 '0 62'5 58 '4 I 52 'I 38 '0 40 '2 

28 46 '0 4_ 5 'I 4_3 '0 57 '5 57 '8 0 72 '0 60 '5 61 '5 65 '8 I 52 '0 43 '3 4°'2 
29 47 '8 : _ 48 '7 52 'I 57'0 67'2 58 '3 64 'I 68 '3 51 '6 45 '6 50 '2 
30 47'2 .. 42 '7 60 'I 

I 
54'0 68'1 57 '5 61 '2 64'0 4f?"o 39'4 49'2 

3 I : 4_8 '4 44'2 68'2 63 '0 62'8 46 '2 52 '2 
----\---- i 

I Means 35 '6 41 'I i 43 '8 49 '7 55 '4_ 66'4 65 '8 63 '7 65 '3 55 '6 45. '9 42 '7 
I ! I I I I 

--~-

The mean of the twelve monthly values is 52°'58, 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (lxxxi) 

~~--------------------------------------------------------------------------------------------------------

AB8TRA('~ of the CHANGES of the DIRECTION of the WIND, as derived from the Records of OSLER'S ANEMOMETER in the Year 1891. 

(It is to be understood that the direction of the wind was nearly constant in the intervals between the times given in 
the second column and those next following in the first column.) 

Greenwich 
Civil Time. 

Note.-The time is expressed in civil reckoning, commencing at midnight and counting from Oh to 24h. 

Change of 
Direction. 

Amount of 
Motion. 

Greenwich 
Civil Time. 

Change of 
Direction, 

Amount of 
Motion. 

; 
Greenlwich 
Civil Jii~e. 

Change of 
Direction. 

Amount of 
Motion. 

__________ �-------------�----------I-----~---I--------------I---------- ~'------1-------------1---------1 

- I I" 1 Retro- FIT 1 D' 1 Retro- F /1 T FIT . 1 Retro-Fro~ To From To DIrect. grade. rom 0 From To !recto grade. ron.~ 0 rom 0 DIrect. grade. 

January. 1 1 0 I· 0 Jan.-cont. 

o 0 

Feb.-cont. 

o 0 

d h d h i 
I 

I. 18 I. 20 \ E. E.N.E. 
2.22 3. 0 : E.N.E. S.S.E. 
3. 3 3· 4 I S.S.E. E.N.E. 
3. 8! 3. 91 E.N.E. S.S.E. 
3. 12 3. 13 S.S.E. S.W. 
4. 5~ -4· 7 S.W. W.S.W. 
4. 13 4,'1 9

1 

W.S.W. N. 
4. 22 5. I N. N.N.W. 
5. 15 5. IS N.N.W. N.N.E. 
7. I 7. I!! N.N.E. N. 
7. 6~ 7. 9 I N. N.N.W. 
7.21! 8. 0 N.N.W. W.N.W. 
S. 3t 8. 6 W.N.W. N.W. 
8. S 8. 10 N;W. S.W. 
S. 13 8. 15 S.W. S.S.E. 
8. 20~- 8. 2 I S.S.E. S. 
8. 22, 8. 23 S. S.E. 
9. S 9. 10 S.E. E.S.E. 

10. 3110. 4' E.S.E. S.S.W. 
10.10 roo I I S.S.W. S.W. 
IO~- 21 10.22! S.W. S.E. 
IO. 23! I I. 0 S.E. S. 
I I. 10 II. lOt S. S.S.E. 
I I. 17~ I J. 174 S.S.E. W.N.W. 
II.I8!II.20 W.N.W. S. 
Il.21! I I. 22 S. W.S.W. 
12. 15 12. 20 W.S.W.' N. 
13. IS 13.20 N. N.N.W. 
14. 2- 14. 3 N.N.W. N. 
If· 19 14.22 N. N.N.W. 
15. 1,5 15. 20 N.N.W. W.S.W. 
15.2I 16. 7' W.S.W. N.E. 
16.-14 16. 18 N.E. N. 
17. 4- 17· 4! N. N.N.E. 
17. II! 17.12 I N.N.E. N.E. 
18. 2 IS. 91 N.E. . N. 
1'9. 5 19. 6 N. N.N.W. 
i9. 10 19. lOti N.N.W. S.W. 
19.13 19. 13~ S.W. W. 
19. 15 19. 16 W. S.W. 
20. 22 ZO.22! 8.W. N .W. 
2.1. oizl. 4 N.W. W.S.W. 
21. 12 21. 121 W.S.W. W.N.W. 
21. 17 21.18 W.N.W. W.S.W. 
2.1.23 22. 1 W.S.W. S.S.W. 
22. 2 22. 3 S.S.W. S.W. 
22. 6 22. 1 I ·S.W. W.N.W. 
22. 16 22. 17 W.N.W. W.S.W. 
22.20 22. 22 W.S.W. S.W. 
23. 1, 23. 3 S.W. S.S.W. 
123. 10, 23. 12 S.S.W. S.W. 

4-5 

90 

22~ 
270 

45 

+5 

+5 

d h d h 

22t 24. 16~ 24. 20 
25.16 25. 18 

90 26. I 26. 10 
26. 15 26. IS 
2 7. 9 2 7. 12 
29. 3 2 9. 6 
29.20 30. 0 

22! 30. 3! 30. 5 
30. 8 30. I I 

2z!30.17 31. 0 
22t3I. 2 31. II 
45 31.18 31.21 

S.w. 
W.S.W. 
S.S.W. 

S.W. 
S.S.W. 
S.W. 

S.S.W. 
W.S.W. 
S.S.W. 
S.W. 

S.S.E. 
S.W. 

W.S.W. 
S.S.W. 
S.W. 

S.S.W. 
S.W. 

S.S.W. 
W.S.W. 
S.S.W. 
S.W. 

S.S.E. 
S.W. 

S. 

d h d h 

22! 12.22 13.11 
45 I 3. I 6~ I 3. I 7 

22t 13. 19 14. 6 
22~ 15. 3 15· 9 

15.16 15. IS 
2Z~ 16. 8 16.IZ 

16.17 16. 18~ 
45 17· 18! 17· 19 

45 

22! 18. Ii 18. Z 
67! 18. 5 18. 7! 

67! 18.12 18.18 
45 18.20 r-8.21 

90 1 I :~:I~!:~:~~ 
67~ Sums 2407i 1597!23. 16 23· 17 

24. 15!24. 16 
45 1---------:--------,,--------L.----7-- 26. I 4! 26. 16 
2Z! 26.18 26.21 

26. 22t26. 23 
27. O! 27. oi 
27. 10 27. 15 
28. 6 28. II 
28. 20 28.21 

February. 

22i I. Ot I. 2 S. S.W. 

S.W. 
N.N.E. 
E.S.E. 
S.W. 

W.S.W. 
S.W. 
W. 

S.W. 
N.E. 
N. 

N.N.E. 
E.S.E. 

E. 
E.S.E. 
N.IIi. 

E. 
E.S.E. 

S. 
E. 

S.S.E. 
E.N'.E. 
R.S.E. 
S.W. 

N.N.E. 
E.S.E. 
S.W. 

W.S.W. 
S.W. 
W. 

S.W.­
N.E. 
N. 

N.N.E. 
E.S.E. 

E. 
E.S.E. 
N.E. 

E. 
E.S.E. 

S. 
E. 

S.S.E. 
E.N.E. 
E.S.E. 
S.W. 

W.S.W. 

45 

. 
221 

22~ 

45 
180 

+5 

225 I. 5 I. 9 S.W. N. 
45 

1 35 1 ----------- -- -, - ---'---------
1.16 LIS N. 
I. 22 I. 23 N.N.W. 
2. 9 2. 10 S.W. 

221 4· 3 4· 9 W.S.W~ 
5. I 5. 7 N.N.E: 

22! 5. I I! 5. 13 S.W. 
90 5. 15 5. 16~ N.W. 

5. IS! 5.19 W. 
4-5 5· 21 5. 22 N.W. 

6. 7! 6. S W.S.W. 

45 - ~: I~t! ~: ~~t ~:~~. 
22~ 6. 17 6; 22 S.W. 

112! 7. I 7. 3 S.E. 
7· 7 7· 9 S.S.W. 

45 7· 12, 7. 13 S.S.E. 
7. 14 7.15 N.N.W. 

, 67! 7. I 8 7. I 9 E. 
7.20i 7.2I S.E. 

45 S. 6 S. 7 E.N.E. 
45 8. 9 S. II S.E. 

S.Isi 8.16 N.E~ 
8. IS S.19 E.S.E. 

45 9· 16 10. 8 E.N.E~ 
22! 12. 4112. II W.S.W. 
2zi 12. If 12. 15 N.E. 

12.20 12.21 N. 

N.N.W. 
S.W. 

W.S.W. 
N.N.E. 

S.W. 
N.W. 

W. 
N.W. 

W.S.W. 
S.S.W. 
N.N.W. 

S.W. 
S.E. 

S.S.W. 
S.S.E. 

N.N.W. 
E. 

S.E. 
E.N.E. 

S.E. 
N.E. 

E.S.E. 
E.N.E. 
W.S.W. 

N.E. 
N. 

S.W. 

22~ 
1 35 
2021 
9° 

45 

1 35 
2471 
27° 
671 

180 
157~ 

225 

22'2 
I 12~ Sums \3 195 \1687t 

4-5 March. 
I 67t ___ .-,--____ 1 

45 

+5 
180 

f5 

I. 9 I. 10 W.S.W. W. 
I. 12 I. 13 W. W.S.'\V. 
2.17 '.18 W.S.W. W.N.W. 
2.23 3. I W.N.W. W.S.W. 
3. 7 3. I I W.S.W. N.W. 
3.17 4. I K.W. W.S.W. 
4. 12 4-. 14 W.S.W. W. 
4. 22 5. 0 W. W.S.W. 
7. 14 7· 14! W.S.W. N.N.W. 
7.16 7.17 N.N.W. S.W. 
8. 3 S. 5 S.W. N. 
9. 3i 9. II N. E.N.E. 
9. 13 9. 16 E.N .E. E.S.E. 
9. 19 9. 2 I E.S.E. E.N .E. 

10. 7 10. 10 E.N.E. N.E. 
45 II. 2 II. 10 N.E. N. 

11.151I.17 N. N.N.W. 

45 

I 
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(lxxxii) ABSTRACT OF THE CHANGES OF THE DIRECTION OF THE WIND, 

.. , 
ABSTRACT of the CHANGES of the DIRECTION of the ,WIN D-con tinued. 

Greenwich Change of Amount of Greenwich Change of Amount of Greenwich Change of Am"Ount of 
Civil Time. Direction. Motion. Civil Time. Direction. Motion. Civil Time. Direction. Motion. 

From I To From 
I 

To . I Retro· DIrect. grade. From I To From 
I 

To . IRetro Dlrect. grade. From I To From 
I 

To . I Retro. Dlrect. grade. . 

0 0 0 0 0 0 

March-cont. April-cont. May. 
----- -~.-----

d h d h d h d h d h d h 

12. 2 12. 12 N.N.W. N.E. i 292! 5· I 5· 2 S.W. S.S.W. 22~ I. 12 I. 14 S.S.W. S.W. 22~ 
12. I 3~ 12. 14 N.E. E.S.E. 67~ 5. 13 5. 15 S.S.W. S.W. 22~ 2. 4 2. 7 S.W. S.S.W. 22~ 
12. 18 13· 6 E.S.E. N.E. 67! 6. 20i 6. 20! S.W. N.E. 180 2. 13 2. 15 S.S.W. N.N.W. 135 
13. 12 13. 13 N.E. E.N.E. 22~ 6.23 7· 3 N.E. N. 45 2. I8~ 2. 19 N.N.W. W.S.W. 90 
13· 19 13. 20 E.N.E. N.E. 22~ 7. 12 7. 16 N. N.N.E. 22~ 2.23 3· 2 W.S.W. S.W. 22! 
14. 16 14. 18 N.E. N.N.W. 67! 7. 22 8. 7 N.N.E. N.W. 67~ 3. 18 3. 21 S.W. S.S.W. 221 
15· 3 15· 8 N.N.W. S.S.W. 135 8.16 8. 17 N.W. N. 45 4· 0 4· 8 S.S.W. W.S.W. "'45 
15· 19 15. 20 S.S.W. W.S.W. 45 8.19 9· 21l. N. S.S.W. I57~ 4. 12 4· 13 W.S.W. S.W. 22~ 

W.S.W. 
4 

15. 2 I 16. 2 S.S.W. 45 9· 4-~ 9· 7 S.S.W. N.N.E. 180 4. 22 5· I S.W. E. 135 
16. I I 16. 18 S.S.W. E. II2! 10. 13 10.16 N.N.E. E.S.E. 90 5. 22 6. 4 E. N. 90 
17· I 17· 6 E. N.E. 45 10.20 II. 0 E.S.E. N.N.E. 90 6. I I 6.16 N. E.S.E. II2i 
17. 10 17. 12 N.E. E.N.E. 22~' I I. II I I. 14 N.N.E. E. 67~ 6.23 7· 3 E.S.E. N. 1I2! 
18. 15 18. 16 E.N.E. N.E. 22! 11. 18 I I. 21 E. N.E. 45 7. 16~ ,,7. 20 N. S. 180 
19· I 19· 3 N.E. N.N.E. 22! 12. 2 12. 4~ N.E. N. 45 8. II 8.19 S. E. 90 
19. 15 19· 19 N.N.E. N.N.W. 45 12. 7~' 12. 9 N. N.N.E. 22~ 8.21 9· 9 E. N. 90 
20. 0 20. 3 N.N.W. W.S.W. 90 12. 12 12. 18 N.N.E. E.S.E. 90 9. 22 9·22~ N. N.N.E. 22~ 
20. 8.!. 20. 9t W.S.W. N.W. 67t 13· 8 13. 12 E.S.E. N.E. 67i 10. 9 10. I I N.N.E. N. 22~ 2 
20. 13 20.1.1. N.W. N. 45 13. 17t 13. 18 N.E. N. 45 II. II! I I. 16 N. E.S.E. II2! 
2 I. 15 2 I. 16 N. N.N.E. 22t 14. o~ 14· I N. N.N.W. 22! I I. 18 12. 0 E.S.E. N. 112! 
2 I. 22 2 I. 23 N.N.E. N. 22t 14· 15 14· 19 N.N.W. N.N.E. 45 12. 17 12. 2 I N. E.S.E. II2! 
22. 3 22. 6 N. S.W. 135 14. 2 I 15· I N.N.E. N.N.W. 45 12.22 13· 6 . E.S.E. W.S.W. 225 
22. 9 22. 12 S.W. N.W. 90 15· 6± 15· 7 N.N.W. S.W. 1I2t 13· 7 13· 8 W.S.W. N. I12i 
22. 13 22. 13~ N.W. N. 45 15· 8 15· 9 S.W. N.W. 90 q. 6 14. 10 I N. N.E. 45 
22.22 22.22~ N. E.N.E. 67i 15. 18 15. 22 N.W. W.S.W. 67~ 14· 12t 14. 13 N.E. S. 135 
23· 3~ 23· 4! E.N.E. S.E. 67! 16. 7t 16. 9 W.S.W. W. 22i 14· 14 14. 15 S. N.W. 135 
23. I I 23. 12 S.E. S.S.W. 67t 16. 20t 17· 5 W. N.N.W. 67t 14. 18 14· 19 N.W. N. 45 
2+. 7 24· 9 S.S.W. S.W. 22t 17· 13~ 17· 15 N.N.W. N. 22! 14. 22 15· 4 N. W.S.W. II21 
25· 2 25· 4 S.W. W.S.W. 22t 17. 18! 17· 19 N. N.E. 45 I 5. 5~ 15· '7 'W.S.W. W.N.W. 45 
25. 17 25. 18 W.S.W. S.W. 22~ 17. 22 18. I N.E. S. 135 15· 19 15. 21 W.N.W. N.N.W. 45 
26. 0 26. I S.W. W.S.W. 22! 18. +' 18. 5 S. N.E. 135 16. 2 16. 3 N.N.W. W.N.W. 45 
~6. 8 26. 9 W.S.W. W. 22! 18. 16 18.21 N.E. S.E. 90 16. 7 16. 8 W.N.W. N. 61~ 
26. 15 26. 17 W. W.S.W. 22t 18. 22 18. 23 S.E. E.S.E. 22~ 16.22 17· 2 N. W.S.W. II2! 
22. I 28. 9 W.S.W. N.N.W. 90 19· 5 19· 6 E.S.E. E.N.E. 45 17. 16 17. I6t W.S.W. S.S.E. 90 
28. 17 29· I N.N.W. W.S.W. 90 19· 17t 19. 18 E.N.E. E.S.E. 45 17· 17 17. 18t S.S.E. S.E. 337i 
29· 6 29. I I W.S.W. N.W. 671 19. 20 119. 22 E.S.E. E.N.E. 45 17. 20 17. 2 I S.E. S.W. 90 
29. 18 29. 20 N.W. W.N.W. 221 20. 12 20.14 E.N.E. E.S.:E. +5 18. I~ 18. 8 S.W. N.N.E. 2021 
29· 22 'i 29. 23 W.N.W. N.W. 22~ 20.20 21. 0 E.S.E. N.E. 671 18 .. 18 18.20 N.N.E. E. 671 
30. 7 30. 10 N.W. N.N.W. 22~ 21. 5 21. 8 N.E. . :E. 45 18. 2 I 18.22 E. S. 270 
31. 6 31. 7 N.N.W. N. 22t 2 I. 22 22. 3 E. N.E. 45 19. I I 19. 12 S. W.S.W. 2.92~ 
3 I. 20l 3 I. 2 I N. S. 180 22. 5t 22. 8 N.E. E.N.E. 22~ 19. 13 19· 151 W.S.W. S.W. 2Z~ 
31.22 31. 2. 3 S. S.W. 45 23. I I~ 23. lZ E.N.E. E. Z2~ 19. 23 20. 3 S.W. S. 45 

23. 18 24· I E. N.E. 45 ZO. 4 20. 7 S. S.W. 45 - 24. 22 24. 23 N.E. N.N.E. 221 ZO. 12 20.13 S.W. S.S.W. 221 

Sums 25· 9 25· 9t N.N.E. N.E. 22y 20. 19 20.21 S.S.W. S.~.E. 45 
1485 1867t 25. J 3 25· 15 N.E. E.S.E. 672 21. 0 21. I S.S.E. N.N.E. 135 

26. 0 26. 3 E.S.E. N.E. 67t 2 I. II 21. 12 N.N.E. N. 221 
-- 26. 5 26. 8 N.E. E. 45 22. 6 22. 9 N. W:S.W. 2471 

26. 15 26. 16 E. E.S.E. 221 22. 20 22.22 W.S.W. S.W. 22! 
26.22 26.23 E.S.E. E. 1 23· 4 I S.W. N. 135 22"1 23· 3 

April. 28. 0 z8. 2 E. N.N.W. 112! 23· 9 23. 91.- N. S.W. 135 
28. 7 28. 9 N.N.W. N.W. 3822 23. 10~ 23· IIi S.w. N.E. 180 

I. II 1. 12 S.W. S. 45 28. 12! 28.13t N.W. W.S.W. 67t 23· 15 23. 18 N.E. S. 135 
I. 18 I. 19 S. S.E. 45 28. 13i 28. 17 W.S.W. N.N.W. 90 24· 0 24· 4 S. S.E. 45 
2. 17 2. 18~ S.E. E. 45 29· 0 29· 6 N.N.W. S.S.W. 135 24. 10 24. 17 S.l£. N.E. 90 

3· 4- 3· 5 E. E.N.E. 2.2~ 29. 16 29· 19 S.S.W. S.W. 221 24. 181 24· 19 N.E. N.E. 360 

3· III 3. 14- E.N.E. E.S.E. +5 30. 21 30. 23 S.W. S.S.W. 221 24-. 21 24. 23 N.E. N. 45 
3. 23 4· 0 E.S.E. E. 22i 25· 6 25· 7 N. N.N.W. 22! --+. 7 +_ 12 E. S.E. +5 25.1325.18 'N.N.W. W.N.W. 45 
4. 18~ 4. 21 S.E. S.W. 90 Sums 168T~ 2430 26. 01 26. 3 I W.N.W. S.W. 67t 

.... - .. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (lxxxiii) 

ABSTRACT of the CHANGES of the DIRECTION of the WIND-continued. 

Greenwich Change of Amount of Greenwich Change of Amount of Greenwich Change of Amount of 
Civil Time. Direction. Motion. Civil Time. Direction. Motion. Civil Time. Direction. Motion. 

From I To From I To . 1_· Direct. grade. From I To From I To . IRe-Direct. grade. From I To From I To . I Retro· Direct. grade. 

I 0 0 0 0 I 0 0 

May-cont. June-cont. July-cont. 

d h I d h d h d h <l h d h 

26. 18 26. 22 S.W. S. 45 18. 15 18. 17 S.W. N.N.W. 247! 14. 23 15· I N.E. N.N.E. 22~ 
27· °7 27· 7~ S. S.W. 45 18.20 18.22 N.N.W. N.N.E. 45 15·21~ 16. 5 N.N.E. S.W. 157i 
27· 18 (7. 19 S.W. S.S.W. 22i 19· 3 19· 4 N.N.E. N. 22~ 17. 0 ~7 . 4 S.W. S.S.W. 22~ 
2S.18 28.21 S.S.W. S. I 22~ 19· 6 19· 7 N. S.W. 135 17. 22 18. 3 S.S.W. S.S.E. 45 
29· 2 129. 3 S. S.S.W. 22~ 19· 9~ 19. 10 S.W. N. 135 18. 5 18. 7 S.S.E. S.S.W. 45 
29· 19 30. I S.S.W. N.E. 

I 

I57~ 19· 15 19. 18~ N. E.S.E. I 12~ 18.20 19· 3 S.S.W. S.W. 22t 
30. 21. 30. 3 N.E. S.E. 90 19·21~ 20. 2 E.S.E. N.N.E. 90 20. 14 20.21 . S.W. S. 45 2 
30. 81. 30. 12 S.E. N.E. 270 20.16 20.20 N.N.E. 'E.S.E. 90 21. I 21. 3 S. S.S.W. 22~ 2 

I 
I 

30. 16 30. 17 N.E. S.S.W. 202 1 20. 22 20.23 E.S.E. N.N.E. 90 2 I. 22 22. 0 S.S.W. S.W. 22t 
31. 1£31. 7~ S.S.W. S.E. 6-r 22. 9 22.10 N.N.E. N.E. 22t 23. 10 23· I3 S.W. W. 45 12 
31.14:31.15 S.E. E. 

I--I~ 23· ZIt 24. 2 N.E. E. 45 24· 3 24· 4 W. W.S.W. 22~ 
24· 5 24. 6 E. E.N.E. 22~ 24· 8 24· 9 W.S.W. W. 22t 
24. I I 24. 12 E.N.E. E. 22t 24. 12 24. 14 W. W.S.W. 22t 

, Sums \3397t 35 10 24. 23 25· 5i E. N. 90 24. 21 25· 3 W.S.W. S.W. 22~ 
25. 10 25· 14 N. W.S.W. 247~ 25· 5 25· 8~ S.W. N.W. 90 

;- 25· 19 25. 21 W.S.W. S.W. 22~ 25. 17 25. 20 N.W. N. 45 

I 
26.22 26.23 S.W. S.S.W. 22~ 26. 4 26. ; N. S.S.E. 202 1 

2 
27· 3 27· 7 S.S.W. S.W. 221 26. 6 26. 7 S.S.E. N. 202~ 

June. 28. 7 28. 9 S:W. S.S.W. 22~ 26. 10 26.12 N. S.W. 135 
----- 28.19 28.20 S.S.W. S.E. 67~ 26. 13 26.14 I S.W. S. 405 

28.23 29· 5 S.E. S.W. 90 26.21 27· 2 I S. E.S.E. 67~ 
I. 2 I 2. 3 'E. S.W. 135 29. 18 29. 20 S.W. S.S.W. 22~ 27· 3i 27· 5 I E.S.E. N.~j. 292~ 
2. 5 2. 8 S.W. W. 45 30. [I 30. 12 S.S.W. S.W. 221 27· 7 27. 8 I N.E. N. 45 
2. 14 2.21 W. N. 90 30. 20 30. 22 S.W. S.S.W. 22~ 27. 12 27.I5~i N. W.S.W. 1121 
3· 4 3· 91 N. N.E. 315 - 27. 17 27. 18 I W.S.W. N.W. 67t 
3. 12 3· 14 N.E. E.RE. 671 

27. 22! W.S.W. 67~ 1121 
28. 2 i N.W. 

4. 14 4. 18 E.S.E. S.W. 2 Sums 353 21 1620 28. 5 28. 7 I W.S.W. W. 22~ 
4. 21 5· 2 S.W. W.S.W. 221 28. 17 28.23 \ W. S.W. 45 
5. II 5. 12 W.S.W. s.w. 221 

i- 29. 18 29.19 S.W. W. 45 
5· 14t 5. 15i S.W. N.E. 180 30. I 30. 3 I 'V. W.S.W. 221 2 
5. 21 5. 22 N.E. N. 45 30. 8 30 . 9 i W.S.W. W. 22~ 
6. 0 6. 8 N. E.N.E. 671 July. 30. 13 30. 17 I W. N.N.W. 67t 
6.20 6.22 E.N.E. N.E. 221 ----- 3 I. 2 31. 3 I N.N.W. N. 221. 

N.E. N.N.E. 2.2~ 
2 

7. 23 8. 2 3 I. 2 I 31. 23 N. N.N.W. 22~ 
, 8. 9 8. 13 N.N.E. E.N.E. 45 I. 3 I. 4 S.S.W. s. 22i 1-
8. IS .9· 0 E.N.E. N.N.E. 45 I. 7 I. 10 S. E.N.E. 1.1 21 
9· 7 9· 9 N.N.E. N.E. 22i I l2i I. 12~ E.N.E. S.W. 2022 Sums 211 5 2340 

9. 12 9· 15 N.E. N. 45 4· 13 4· 14 S.W. W. 45 ----
9. 21 10. 21 N. S.W. 135 4. 16 4. I6! w. S.W. 45 

10. 5~ 10. I I S.W. N. 135 5· 3 5· 4 S.W. S.S.W. Z2~ 
10 .. 131 10. 15 N. N.E. 45 6. I I 6. 19 S.S.W. W. 67t August. 
10. 23 II. 6 . N.E. N . 45 6.20 6.21 W. S.W. 4-5 
II. 14 11.20 N. N.E. 45 8. 3 S. 7 S.W. W. 45 
I I. 22! 12. I N.E. W.S.W. 2021 S. I4! 8. 15 W. N.N.W. 67t I. 4- I. 6t N.N.W. W. 67~ 
12. 5 12. 6 W.S.W. N.N.E. 135 8. 161 8. 17 ·N.N.W. W. 67~ I. 21 I. 23 'V. W.S.W. 221 
12.10 12.11 N.N.E. N. 22~ 'S.I9 8.20 W. N.W. 45 2. 2 2. 5 W.S.W. ·,s.w. I 222 
12.16 13· 3 N. S.W. 2i5 9· 4 9· 9 N.",V. N. 4-5 3· 7 3· 9 S.W. W.S.W. 22~ 
13. 111 13. 13 'S.W. W. I 45 9. 20 9. 21 N. N.E. 45 3· 1513. 17 W.S.W. S.W. 22~ 
13. 21 13. 22 ,W. W.N.w., 221 10. I 10. It N.E. N. 45 4. 2 4· 3 S.W. S.S.W. 22~ 
14· 4t 14· 6 W.N.W. N.W. 22! 10. S 10. I I N. W.S.W. 1 

Il2t 4· 6 4· 9 S.S.W. S.W. 22t 
14· 19 15· 0 N.W. ·S.W. 270 10. 111 10.12 W.S.W. W.N.W. 45 5· 6 5. 10 S.W. N. 135 
15· 17 15. 23 S.W. W.N.W. 67i 10. 19 10. 191 W.N.W. W.S.W. 45 5. 16 5. 17 N. S.S.W. 202~ 
16. 6 16. 8 W.N.W. N.N.W. 45 II. 0 II. I W.S~W. N.W. 67t 5. lSi 5. 20 S.S.W. N.E. 202~ 
16. Ie> 16.12 N.N.W. N.W. I 22! II. 3 II. 4! N.W. S.W. .90. 5. 21 6. 0 N.E. N. 45 
16.16 16.21 N.W. ·S.S~E. i 202y II. 5 II. 8 S.W. W.N.W. 67t 6. I I~ 6.12 N. S.E. 135 
17· 4 17· 9 S.S.E. S.W. 672 I I. 13 I I. 18 W.N.W. N.N.E.· 90 ·6.121 6.13 S.E·. N. 225 
17. 12 17· 13 S.W. N.W. 90 12. 3i 12. 8 N.N.E. 'N. 337t 6.20! 7· I N. W.S.W. I 12~ 
17· 19 17. 20 N.W. S. 225 12. 141 12.22 N. E. 90 7· 6 7· 9 W.S.W. W.N.W. 45 
17. 21 17. 23 S. S.W. 45 13. 23 14· 0 E. N.E. 45 7. 2I~ 7. 2 3 W.N.W. W.S.W. 45 

i j I I I 
L2 



(lxxxiv) ABSTRAOT OF THE UHANGES OF THE DIREOTION OF THE 'WIND, 

.U 

ABSTRAOT of the CHANGES of the DIREOTION of the· WIND-Gontinued. 

Greenwich Change of Amount of Greenwich Change of Amount of Greenwich Change of Amount of 
Civil Time. Direction. Motion. Civil Time. Direction. Motion. Civil Time. Direction. Motion. 

From I To From 
I 

To n· IRetr<>-Irect. grade. From I To From 
I 

To . I Retro. DIrect. grade. From I To From 
I 

To . lRetro. !>~rect. g~ade. 

0 I 0 0 0 0 0 

Aug.-cont. Sept.-cont. Oct.-cont. 

d h d h d h d h d h d h 

8. 18 8.20 W.S.W. S.W. 22i 20. 7 20. 8 S.S.E. S.S.W. 45 18. 15 18. 19 S.W. S.S.W. 22~ 
10. 5 10. 6 S.W. W.S.W. ;~11 20. 15 20.19 S.S.W. W.N.W. 90 19. I I 19. III S.S.W. N.W. II2t 
10. 12 10. 17~ W.S.W. N.N.W. 20.21 21. 0 W.N.W. W.S.W. 45 19. 12 19· 15 N.W. S.W. 90 
10. 21 10.23 N.N.W. S.W. 112~ 2 I. 18 21. 19 W.S.W. S.W. 22~ 20. 2 20. 7 S.W. S. 45 
12. 8 12. 9 S.W. W.S.W. 22~ 21. 23 22 . 4- S.W. N. 225 20. I I 20. 12 S. S.S.W. 22! 
13· 19 14· I W.S.W. S.W. .. 1 

22. 8 22. 12 N. N.E. 45 20. 16 20.18 S.S.W. S. 22t 222 
15. II 15. 13 S.W. W. 45 22. 17 23· 0 N.E. N.N.W. . 67t 20. 22! 21. I S. S.S.E. 22~ 
15. 2 I 15. 22 W. W.S.W. 22! 23· 7 23. 10 N.N.W. N. 22! 21. f 21. 10 S.S.E. S.W. 67! 
16. 9 16. 13 W.S.W. N.W. 67~ 23· 19 23· 191 N. S.S.W. 157! 21. 16 21. 19 S.W. S. 4-5 
16. 17 16.20 N.W. S.S.E. 202~ 24-. 0 24-. It S.S.W. S.S.E. 4-5 22. 3 22. 7 ~. S.W. 45 
16. 231 17· I S.S.E. S.S.W. 4-5 24. 8 24-. 9 S.S.E. S.S.W. 4-5 22. 10 22. I I S.W. W.S.W. 22t 
17· 14- 17· 19 S.S.W. S.E. 67! 25. 21 25. 23 S.S.W. S. 22! 22. 17 22. 18 W.S.W. N.E. 202! 
18. 2 18. 9 S.E. S.W. 90 26. 7 26. 12 S. S.W. 45 22. 19! 22.20 N.E. S.S.W. I57! 
18. 18 18. 22 S.W. S.S.W. 22! 27. I 27· 9 S.W. W. 4-5 23· 7 23· 9 S.S.W. W.S.W. 4-5 
19. 10 19. 12 S.S.W. S.W. 22! 27. I 7! 27. 18 'V. W.S.W. 22} 23· 13 23· 17 W.S.W. S.S.W. 45 
20. 13 20.18 S.W. E.S.E. 1I2! 27.22~ 28. 3 W.S.W. S.W. 222" 24-. 8 24· 9 S.S.W. S.W. 22t 
20.21 21. 8 E.S.E. N.W. 202~ 30. 15 30. 19 S.W. S. 45 24. 12 24. 18 S.W. S.S.E. 2922 
2 I. I I 2 I. 16 N.W. S.W. 90 --24-. 19! 24-. 20! S.S.E. N.N.E. 135 
22. 6 22. 10 S.W. W. 4-5 Sums 1620 25· 7· 25. 10 N.N.E. N.E. 22! 
22. 18 22. 23 W. N. 90 121 5 26.17 26. 18 N.E. E.N.E. 22~ 
23. I I 23. 12 N. N.N.W. 22! [- 27. 18 27. 20 E.N.E. E. 22i 
23· 17 23. 21 N.N.W. S.W. 1121. 28. 12 28. i2! E. E.N.E. 22~ 2 
26.13 26. 15 S.W. S.S.W. 22! 28. 21 28.23 E.N.E. N.E. 22; 
27· 19 27. 22 S.S.W. S.W. 22~ October. 29. 20 29· 23 N.E. E.N.E. 22~ 
30. 5 30. 7 S.W. S.S.W. 22! 30. 7 30. 8 E.N.E. E.S.E. 45 -
30. 21 31. I S.S.W. S.S.E. 45 30. I I 30. 12 E.S.E. E. 2~t 31. 2 3 I. 12 S.S.E. S.W. 67! I. 0 I. I S. S.S.W. 22! 3 I. 17 3 I. 18 E. E.N.E. 22-.- I. 15 I. 16 S.S.W. W.S~W. 45 --

3· I 3· 3 W.S.W. S.W. 2~t Sums 1597t 17 10 Sums 202 5 1057i 3. 16 3. 17 S.W. S.S.W. 22 
f---.--

1- 4-. 2 4· 21. S.S.W. s. 221 2 

4· 7 4-. 7i S. N.E. 135 
4· 9l 4. 10 N.E. S. 225 November. 

September. 4. 13 4· 14- S. S.E. 45 
4. 23 5· 3 S.E. E. 45 
5· 9 5. II ·E. S.S.E. 67! I. 0 . I. I E.N.E. N.E. 221 . 

3· 7 3. I I S.W. S.E. 90 6. 4 6. 5 S.S.E. S. 22~ 1. 14 I. 16 N.E. N~N.E. 22~ 
3· 19 3. 20 S.E. S.W. 90 6. 15 6. 16~ S. S.W. f5 2. 0 2. 7 N.N.E. E. 671 
7· 8i 7· 9 S.W. N.E. 180 6. 18 6.20 S.W. S. 45 2. 17 2.23 E. N.E. 45 
7. 1 I 7· 13 N.E. S.W. 180 7· 2 7· 4 S. S.S.W. 22i 4· I 4· 7 N.E. N.N.E. 22~ 
8. 18 8.20 S.W. S. 45 7. 18 7· 19 S.S.W. S. 22~ 4. 17 5· I N.N.E. E.N.E. 45 
9· 3 9· 4 S. E.N.E. 1I2! 8. 5 8. 8 S. S.W. 45 5. 10 5. 12 E.N.E. E. 22~ 
9· 6 9· 9 E.N.E. S. 112~ 8.16 8. 18 S.W. S.S.E. 671 6. 3 6. II E. S.W. 225 
9· 14 9. 23 S. E. 90 8.20 9· 3 S.S.E. S.S.W. +5 6. 13 6. 131 S.W. N. 135 

10. 8 10. 9 E. S.E. 45 9. II 9. 12 S.S.W. S.W. 22~ 7· 9 7. 13 N. N.E. 45 
10. 15 10. 19 S.E. E. 45 9· 19 10. 3 S.W. S.S.E. 6~1 8. I 8. 5 N.E~ S. 225 
I I. 12 I I. 13 E. E.S.E. 221 10. 6 10. 7 S.S.E. KE. 22 8. 6 8. 6i S. W.S.W. 67~ 
12. 6i 12. 8 E.S.E. E.N.E. 45 10.10 10. If S.E. S.S.W. 67t 8. 9 8. u W.S.W. S.S.E. 90 
12. 9i 12. 10 E.N.E. E. 221. II. 4 II. 6 S.S.W. S.S.E. +5 9· 0 9· I S.S.E. S.S.W. f5 
13. 10 13. 14- E. S.S.E. 671 II. 9 II. 10 S.S.E. S.S.W. 45 9. II 9. u S.S.W. S.W. 22t 
14· 5 14. 18 S.S.E. N.N.W. 180 I I. 22t I I. 23 S.S.W. S.W. 22t 10. 0 10. 2 S.W. W.S.W. 22 
14. 23 15· 6 N.N.W. .S.W. . 112! 1Z.17 1Z.22 S.W . S.S.E. 671 10. 12 10.19 W.S.W. S.S.E. 90 
15· 14 15· 19 S.W. N.N.W. IlZt 13· 5 13. 6 S.S.E. S.S.W. f5 II. 2 II. 9 S.S.E. S.S.W. 45 
16. 1 16. 4 N.N.W. S.W. 1I2~ 13· 9 13. 10 S.S.W. S. 22~ 1 I. IZ II. 15 S.S.W. W.S.W. 45 
16. 9 16.10 S.W. W.S.W. 22t 13. 15 13. 23 S. S.W. 45 u. 0 12. 5 W.S.W. S.S.W. 45 
16.16 16.20 W.S.W. S.W. 22~ 14. 22 15· I S.W. S. +5 u.13 1Z.17 S.S.W. S.S.E. 45 
17· 6 17· 8 S.W. W.S.W. 221- 15· 4 15· 9 S. S.W. f5 13· 7 13· 8 S.S.E. S.W. 67! 
17. If 17· 14·i W.S.W. S.W. 2~i 15· 19 15. 22 S.W. S.S.E. 671 13· 2I If· ·7 S.W. S.E. 90 

19. 21 20. 6 S.W. S.S.E. 672 16. 3 16. 9 S.S.E. S.W. 671 14· 9 14. 10 . S.E. S. 4·5 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (lxxxv) 

", -~ 

ABSTRACT of the OHANGES of the DIRECTION of the WIND-continued. 

-' Greenwioh Change of Amount of Greenwich Change of Amount of Greenwich Change of Amount of 
! Civil Time. Direction. Motion. Civil Time. Direction. Motion. Civil Time. Direction. Motion. 

, 

From I I From 1 I 
_ 1 Retro- From 1 

1 

_ I Retro-_ "I Retro- To From To -To From To DIrect. grade. To From To DIrect. grade. I Direct. grade. 
>, 

0 0 :) 0 0, 0 

Nov.-:.cont. December. Dec.-cont. 'f 
'. -----

t' h d h d h d h d h d h 

': 14., I2 14. IS S. E.S.E. 67~ 2. 5 ' 2. 7 S.S.W. W.S.W. 45 20. 2.a 20. 3 S.E. E.N.E. 67~ 4 , 15· .ot- 15. 9 1 E.S.E. E.N.E. 45 2. IS 2.20 W.S.W. S.S.W. 45 21. 10~ 2 I. I I E.N.E. E.S.E. 45 
15· 14 15. 21; E.N.E. W.S.W. 180 3. II 3. 12 S.S.W. S.W. 22i 21. 23 22~ 2 E.S.E. W.S.W. 225 

t-, 16. I I 16. 11'2 W.S.W. N. 1I2! 5. 22 5· 23 S.W. W.S.W. 22! 22. 12 22. 15 W.S.W. N.N.E. 225 
;'., 16.20 17· 4 N. S.W. 135 6.15 6.20 W.S.W. S.S.W. 45 23· 3t 23· 31 N.N.E. S.E. II2~ 

, 17. 10 17. 12 S.W. W. 45 7. 12 7. 20 S.S.W. W.N.W. 90 23· 7'2 23. S S.FJ. E.N.E. 67i 
:' 17. IS 17. IS W. W.S.W. 22t S. I S. S W.N.W. W.SW. 45 2l· 13 23· 13! E.N.E. N.E. 22i 

IS. 0 IS. 6 W.S.W. S. 67~ S. 17 S.21 W.S.W. S.W. 22i 23· 17i 23. 18 N.E. S.E. 90 
IS. 13 18. IS S. S.W. 45 9· 6 9. II S.W. W. 4; 23· 21 ! 23. 23 S.E. E. 45 19. 22 19· 23 S.W. W.S.W. 221 9· 15 9· 16 I W. S.W. 45 24· 0 24· I E. S.W. 135 21. J2 21. 16 W.S.W. N. 1I2! 10. 13 10. 14- S.W. W.S.W. 22i 24· 7 24· 9 S.W. S.E. 90 
21. 23 22. 6 N. W. 90 II. 12 I I. 15 W.S.W. W.N.W. 45 24. I I 24. 13 S.E. S.W. 90 

:,. 22. J2 22. 14 W. N.W. 45 II. 17 12. S W.N.W. S.S.W. 90 25· 3i 25· 5 S.W. N.E. ISO 
22. 15 22. 17 N.W. W.S.W. 67t 12.12 12. 14 S.S.W. S.S.E. 45 25. I zi 26. I N.E. S.S.W. 157i 22. IS 22.22 W.S.W. N.W. 67i u. IS 13· 0 S.S.E. S.W. 67i 26. 13 26. 14 S.S.W. s. 22i 

" ,23· 2 23· S N.W. N. 45 13· + 13· 7 S.W. S. 45 26.21 27· S S. W.S.W. 67i - 23. 17 23· 19i N. S.S.E. I57i 13· 9 13. 10 S. S.S.W. 221 27. 13 27. 16 W.S.W. s. 67i ·24. I 24· If S.S.E. N.E. II2i 13· 14 13. 20 S.S.W. W.S.W. 45 2S. 3i 28. 5 S. S.W. 45 . 24· 20i 24. 21 2 N.E. S.S.W . 157i 13. 23 14; I W.S.W. W. 22~ 28. 15 28. 17 S.W. S. 45 14· 22! 25. 2 S.S.W. S.S.E. 40 5 14· 101 14. 12 W. W.N.W. 22i 28. lSi 28.19 S. S.S.W. 22~ 
~ 

25· 17 26. 5 S.S.E. W.S.W. 90 14. 23- 15. 8 W.N.W. S.S.E. 135 29· I 29· 6 S.S.W. S.W. 22i 16. IS 26.17 W.S.W. S.W. 22~ 15. I I 15· 15 S.S.E. S.W. 67i I 30. 7 30. 8 

I 
S.W. S. 45 26. 19 27· 3 S.W. N.W. 90 16. 3 16. S S.W. { W. 221. I 30. 10 30. 16 S. W.S.W. 67-~ 2 

27· 14 28. 3 N.W. S.S.E. IS7i 16.12 16. 16 W.S.W. N. 1I2i I " 1S. 5 18. 7 S.S.E. S. 221 17· 7 17· 9 N. N.E. 45 --
:19. S 19. IIi S; N.W. 13S 17. 12 17· 13 N.E. E.N.E. 22! I Sums 1867i 146zi 19. 1,+ 29. 16 N.W. N.N.E. 671 17. 20 IS. 9 E.N.E. S.S.E. 90 
, 1 

29· zzt N.N.E. E.N.E. 45 19· 14 19. 16 S.S.E. S.E. 
r 

22i .,;' .z9· u 1 
,- :30. 9' 30. 10 E.N.E. S.W. IS7! --
t:;30. i9t 30. 20 S.W. S.S.W. 22l I I 

---- j i J ':: 
Sums 2092! 23 17i 

I I 
i i 
I I 

-

" 

, 

- , 

-
I 

" , .', .. ~ ~< ... '-' .- .• - --' .".0#' , .- . .. . .•.. ~ .... - - .. - "' .'~ .. " .... _. ~ - -~. -. . , ,. , .. 



(lxxxvi) CHANGES OF THE DIRECTION OF THE WIND, AND HORIZONTAL MOVEMENT OF THE Am, 

ABSTRACT of the CHANGES of the DmECTION of the WIND-concluded. 

EXCESS of MOTION in eacll MONTH. 

Direct. Retrograde. Direct. Retrograde. 
- - - -

1891 • 
0 0 0 ·0 

January ....................... . 810 zZ5 

February ................... . 150T~ August ....................... . 967~ 

March .......................... . 38zi September ................... .. 40; 

April .......................... . 74z-i October ....................... . lui 

May ........ ~ .................... . IIZ~ November .................... . zZ5 

June .......................... . 1912! December ..................... . +05 

The whole excel38 of direct motion for the year was 3397"~o. 



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. (1 xxxvii) 

MEAN HOURLY MEASURES of the HORIZONTAL MOVEME~T of the AIR in each MONTH, and GREATEST and LEAST HOuRLY 
- MEASURES, as derived from the Records of ROBINSON'S ANEMOMETER. 

-

1891, Mean f01) 
, , 

Hour ending 

January.! February.! 
! ! ! ! ! ! September.! October. I November.! December. 

the, 

March. April. May. June. July. August. 
Year. 

h Miles. Miles. l\Hles. Miles. Miles. Miles. Miles. Miles. Miles. Miles. Miles. M~les. Miles. 

I II '9 6'2 14-'8 8'4- 8 '6 7'7 8'6 I I 'I 9 '3 Il 'I 9'4- 16'0 10 '3 

2 II '8 5 '7 14- '6 8 'I 8 '0 8 '2 8 '5 10'6 8 '8 10 '8 9'7 15 '5 10 '0 

\ ,3 12 '8 6 'I 14- '3 8'0 8 '2 7 '6 7 '8 10 '7 8 '7 10'9 9'6 14-'9 10'0 
I 

,! + 12 '5 5 '7 14'2 8'6 8'4- 7 '8 8 'I 10'4- 8 '9 II '6 9'4- 14 '5 10'0 

; 5 II '8 5 '5 13 '5 8 '1 8 '5 8'0 8 '2 10 '2 9'3 II '2 9'2 14- '7 9'9 

6 12 '3 5 '5 14'2 8 'I 8 '6 8 '0 8 '5 10 '3 9 '2 12 '2 9 '5 14-'2 10'0 

7 12 'I 5 '5 14- '3 8 '5 9'0 7 '9 8 '9 10'3 9 'I 12 'I 8 '9 14- 'I 10 'I 

8 I I '5 5 'I 14- . I 10'0 9'9 8 '8 9'4- II 'I 9 '5 12 '4- 9'4- 13 '7 10'4-

-:'«} II 'I 5 '5 16'5 I I ',2 9'4- 10'0 10 'I 12 '2 10'7 II '4- 9'6 13 '5 10'9 
, 

I 10 I I "5 6'6 17'1 12 '6 10'8 10'8 I I '7 13 'I 12 '3 13'0 10'0 14-'4- 12 '0 

I 
1I 12 '0 6'9 17 '5 13 'I I I '4- I I '5 II '9 13 '5 13 'I 14- '5 10 '3 15 '8 12 '6 

, 
Noon. 12 '3 6'5 18 '0 12 '9 I I '8 I I '7 12 '5 14-'9 14- '2 16'4- II '3 18'4- 13 '4-

h 

I 13 14- '6 8 'I 18'2 13'0 I I '9 12 '3 12 '3 14 '3 14-'0 17 '0 I I '9 18'6 13 '8 

14- 14-'6 8 '5 17 '7 14-'0 13 '5 12 '9 13 '3 14'9 14-'0 16 '3 12 'I 17 '9 14- 'I 

15 14-'0 8 '5 18 '1 14- '6 13 '2 13 '4- 14- '4- 14- . 5 13 '6 15 '8 12 '0 16'4- 14'0 
.- ," 

i 
16 13 '7 8 '3 17 '2 14- '9 13 '3 13 '9 13 '4- 14 '7 13 '4- 15 '5 I I '5 15 '3 i 13 '8 

17 13 '2 7'5 17 '5 [4-'4- 12 '8 13 '7 13 '5 13 '8 12 '5 14- 'I I I '0 15 '3 13 '3 

18 13 '1 7 '2 16 '2 13 '4- 12 '5 13 '4- 12 '9 13 . I I I . 5 12 '4- 10 '3 15 . I 12 '6 
--

19 12 '5 7'4- 15 '1 II '8 10 '6 12 'I 12 !2 12 '2 10'9 12'0 10'6 15 '3 I I '9 

20 12 '8 6'7 ' 15 '8 10 '7 9'7 10 '5 II '0 12 '2 10 '2 II '2 10 '7 15'6 I I '4-

" 21 13 '0 6'2 16-'0 10'4- 8'8 9'0 10 '0 

I 
II '7 10'0 12 '4- 10 '5 ! 15 '8 II '2 

I 
0, 

12 '5 6'0 15 '8 10 '2 9 'I 8 '3 I 16'0 :12 9'2 
I 

I I '3 9'7 12 '5 10'7 I 10'9 

23 12 '1 5 '9 15 '3 9 'I 9 'I 8 '3 9'0 
! 

II '0 9'6 I I '7 10 'I I 16 '3 I 10'6 
i I 

! I 

: Midnight. II '7 6'4- 14-'6 9'2 8 '5 7'8 8'7 
i 10 '8 8'8 I 16 '7 

j 
I II '7 10'2 10 '4-
I 

I I 

I 

: 

Means 12 '6 6'6 15 '9 II :0 10 '2 10 '6 
I 

15'6 I I I '6 ...... -... 10 '1 12 '2 10 '9 12 '9 10 '3 
I I 

Greatest H'=~Y II "36 
I 

27 
I 4-2 

I 33 I 4-2-
I 

26 I 31 
I 32 I 34- I 4-1 I 55 I 54- I ... Measures ...... 

I 

I I I I I. I 

I I 

I I I 
I 

•. Least HourlYII I 

I 
i 

, 'Measures ...... 0 0 0 0 0 0 0 
I 

0 0 0 0 0 
I 

'" . . ,., ' 
~-- ... ~ ~ .... '--- .... -



(lxxxviii) ELECTRICAL POTENTIAL OF THE ATMOSPHERE, 

MEAN ELECTRICAL POTENTIAL of the ATMOSPHERE, from THOMSON'S ELECTROMETER, for each 9IV1L DAY. 

(Each result is the mean of Twenty-four Hourly Ordinates from the Photographic Register. The scale employed is arbitrary: 
the sign + indicates positive potential.) 

DTo~~the 1 January. I February. 1 March. 1 April. 1 May. 1 June. 

d 

2 

3 

4-

5 
6 

7 
8 

9 
10 

I I 

12 

13 

14-

15 
J6 

17 

18 

19 
20 

22 

13 

24-

25 

26 

27 

28 

+ 1991 

+ 1610 

+ 95 2 

+ 14-33 

+ 14-61 

+115° 

+ I18+ 

+ 850 

+ 968 

+ 14-5 2 

+ 68 3 

+ 1175 

+1276 

+ 698 

+ 169 
+ 1012 

+ 777 

+ 4-79 

+ 32 5 

+ 31 , 

+ 534-

+ 318 

+ 4-06 

+ 779 

+ 81 5 
+ 873 

+ 61 5 

+ 774-

+ 910 

+ 61 9 

+ 38z 

+ 52 4-
+ 830 

+ 6,p 

+ 893 

+ 555 
+ 828 

+ 73 1 

+ 671 

+. 1594-

+1°48 

+ 969 

+ 1356 

+ 12 38 

+1264-

+ 19 1 3 

+ 1374-

+ 1221 

+ Il86 

+ 938 

+ 800 + 565 

+ 4-62 + 598 

+ 94 1 + 9 1 5 

+ 729 + 5°7 

+ 639 + 559 

+ 763 + 71 4-

+ 533 + 507 

- 792 + 706 

+ 782 + 29 

+ 70 4- + 708 

+ 707 + 694-

+ 1297 + 786 

+ 806 + 822 

+ 4- 10 + 84-6 

- 209 + 501 

+ 398 + 787 

+ 38 + 64-8 

+ 561 + 84-4-

+ 785 + 675 

+ 827 + 728 

+ 967 + 624-

+ 1229 + 575 

+ 877 + 595 

+ 901 + 814-

+ 318 + 82 5 
+ 765 + 85 8 

+ 75 I + 666 

+ 565 + 268 

+ 739 I + 498 

I I + 588 
II, + +05 

, I + 714-

+ 436 

+ 14-3 

+ 74-2 

+ 386 

+ 64-8 

+ 622 

+ 4- 17 

+ 353 

+ 361 

+ 4-70 

+ 3°7 

+ 4-62 

+ 520 

+ 14-3 

- 4-4-1 

+ 224-

+ 521 

- 75 
+ 212 

+ 21 9 
- 57 

- 377 

+ 335 

+ 135 

+ 372 

+ 7 
+ 162 

+ 4-30 

+ 37 2 

+ 4-75 

+ 355 
+ 210 

+ 380 

+ 25 0 

+ 37 2 

+ 23 1 

+ 4- 17 

+ 34-7 

+ 596 

+ 573 

+ 187 

+ 50 3 

+ 19° 

+ 4-3 8 

+ 262 

+ 29° 

+ 4-95 

+ 539 

+ 312 

+ 173 

+ 275 

+ 322 

+ 267 

+ 399 

+ 29'5 

+ 398 

+ 357 
+ 212 

II I 
-l\:-1:-ea-n-s---.. -.-l--+-9--3-3-11-+-;-27--!I!-' +--6

3
-2--

1

1
1
- -+-6'4---2 - --------
I + 274- I + 35° 

JUly. ·1 August. 1 September. 1 Ootober. 

+ 14-0 

+ 4-4-8 

+ 365 

+ 3°0 

+ 4- 10 

+ 4- 19 

+ 195 

+ 350 

+ 279 

+ 4-63 

+ 311 

+ ,19 

+ 4-2 

+ 296 

+ 295 

+ 260 

+ 341 

+ 162 

+ 204-

+ 34-7 

+ 233 + 260 

+ 239 . + 32 4-

+ 508 + 24-9 

+ 526 + 253 

+ 19 1 + 34-6 

+ 4-2 5 + 4- 1 5 
+ 4-24- + 25 1 

+ ·88 + 3 

+ 205 I +- 160 

+ 21I 

+ 320 

+ 326 

+ 129 

+ 4-68 

+ 264-

+ 45 2 

+ 313 

+ 310 

+ 317 

+ 359 

+ 565 

+ 273 

+ 280 

+ 52 5 

+ 335 

+ 308 

+ 29° 

+ 350 

+ 524-

+ 647 

+ 630 

+ 678 

+ 596 

+ 587 

+ 14-4-

+ 710 

+ 688 

+ 72 7 

+ 536 

+ 179 

+ 480 

+ 266 

. + 4-88 

+ 32 7 

+ 4- 1 3 

+ 555 

+ 701 

+ 4-5 8 

+ 495 

+ 372 

+ 220 

+ 330 , 

+ 33 1 

+ 206 

+ 186 

+ II7 
+ 223 

+ 104-

+ 34-9 

+ 279 

+ 29° 

+ 2 85 

+ 374-

I 
+ 202 

+ 562 

+ 590 

+ 512 I 
+ 3

82 
I' + 4-3 8 

+ 'P5 I 

+ 372 

+ 308 

+ 124-

+ 107 

+ 5°9 

+ 786 

+ 839 

+ 875 

~j 

~ 

1 November. 1 Decembo<.: j 

I : ~;; : ~!: I 
+ 795 

+ 827 

I

I + 785 
+ 1°73 

+ 562 '~; 
+ 689 :~ 

l~ + 4-53 ;: 

+ 769 ': r; 

+ 1I20 + 268 ~ 
+ 803 

+ 150 

+ 582 

+ 105 

+ 627 

+ 389 
+ 620 

+ 322 

+ 255 

+ 561 

+ 4- 28 

+ 34-3 

+ 4-67 

+ 679 

+ 773 

+ 629 

+ 9 1 3 

+ 12 57 
+ 893 

+ 933 

+ 747 
+ 890_ 

+119° 

+ 930 ' 
,c, 

+ 322 ,,' ~i 

+ 19' ~ 
+ 90 3 '~ 
+ 837 

+ 69 

+,'745, 
, ,~i 

+ 796 :~J . . .,~: l 

+ ,613,~ ~ 
+ 122i:,~ 

,+ 1 I 56'" 

+ Il8S " 

+ l274-

... ",:' 

+ 605 "", 
••• ',fJ .. ':: 

.,+ 204 ,:, ,: 

+ 92 3,::i; 

+ 847 

+ 395 
+ 38,- i 

:: ~: 
+ 56+ 

+ 676 + 660 



f:,,· AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEA:& 1891. (lxxxix) 
f.I;''':. 

",0.', 

i .. MONTHLY MEAN ELECTRICAL POTENTIAL of the ATMOSPHERE, fro~ 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, 
1891. 

Yearly 

W 

Greenwioh 

j.,.uary. j February.! Marc~ 1 

1 ! ! ! 
AUguSt.! September.! October. 1 NOVember.! December. 

Means. 
. Civil Time. 

April May. June. July. 
;r 

,~~-

'J' 

~::~' )fidnight. + 968 + 976. + 729 +" 764 + 450 + 478 + 439 + 345 + 382 + 415 + 620 + 566 + 594 . , 

~i·, . lb. + 961 + 1019 + 741 + 795 + 418 . + 441 + 443 + 292 + 357 + 348 + 564 + 561 + 578 
,: 

::. 2 +' 986 + 997 + 65 8 + 780 + 433- + 407 + 448 + 288 + 350 + 300 + 539 + 511 + 55 8 

t: 
~: ' 3 + 965 + 946 + 666 + 77 1 + 420 + 382 + 421 + 282 + 324 + 306 + 584- + 456 + 544 
". 

875 885 641 264 585 + 4 + + + + 792 + 238 + 348 + 35 1 + + 319 + 311 + 449 + 505 

t" 5 + 718 + 848 + 622 + 779 + 278 + 322 + 414 + 247 + 322 + 330 + 561 + 377 + 485 
{", 6 + 773 + 812 + 657 + 712 + 460 + 317 + 268 + 248 + 311 + 325 + 464 + 396 + 479 '. 

J' 7 + 875 + 783 + 728 + 71 3 + 470 + 329 + 4-00 + 297 + 284 + 339 + 4-76 + 44-0 + 511 

;.~-

8 + 864 + + 7i 5 + 67 1 + 
:~'i' ' 

773 350 + 303 + 324 + 286 + 240 + 326 + 468 + 4-71 + 4-83 

i.' " 9 + 881 + 787 + 633 + 4-69 + 270 + 279 + 190 + 24-2 + 275 + 367 + 55; + 4-40 + 4-49 
... 

:'. 10 + 916 + 810 + 586 + 416 + 145 + 342 + 220 + 320 + 364- + 418 + 584- + 65 2 + 481 
" 

~~, -
II + 1020 + 879 + 566 + 486 '+ 138 + 290 + 188 + 261 + 349 + 4-5 8 + 629 + 826 + 507 

:) . 

Noon. + 926 + 906 + 585 + 496 298 156 464 + 65 1 + 882 + '" + 37 + + + 202 + 272 + 4-90 
~; 

13h • ," + 954- + 880 + 55 8 +. 466 + 138 + 286 + 153 + 222 + 354 + 364 + 669 + 749 + 4-83 

1+ + 934- + 891 + 522 + 4-70 + 299 + 279 + 200 + 265 + 370 + 41 I + 757 + 736 + 511 

15 + 900 + 908 + 390 + 549 + 124 + 308 + 164 + 154- + 376 + 539 + 826 + 75 8 + 500 
" I. 

r6 + 820 + 93 1 + 264 + 553 + 193 + 292 + 280 + 198 + 367 + 556 + 906 + 860 + 518 

17 + 966 + 947 + 398 + 620 + 51 + 276 + 234 + 85 + 488 + 610 + ~2 + 894 + 543 

, 18 + 1094 + 979 + 714 + 547 + 183 + 338 + 250 + 172 + 396 + 64 1 + 934- + 870 + 593 

~t 19· + 1183 + 1066 + 754 + 477 + 99 + 314 + 222 + 357 + 480 + 667 + 787 + 800 + 601 

\:;< " 20 +1088 +1065 + 747 + 686 + 404- + 403 + 364 + 413 + 514 + 669 + 833 + 807 + 666 
~' . 

:; .. ' 21 + 995 +1035 + 808 +- 847 + 229 + 434 + 366 + 348 +' 506 + 699 + 843 + 83 1 + 662 

~~'. 22 + 911 + 1061 + 927 +~ 777 + 296 + 476 + 447 + 377 + 491 + 589 + 787 + 785 + 660 

'1 23 + 821 + 1059 + 560 + 776 + 457 + 45 1 + 496 + 398 + 43 2 + 533 + 64-8 + 726 + 61 3 
" 

~.' c' 24 + 877 + 1045 + 724 + 759 + 443 + 463 + 4-48 
w • 

+ 385 + 438 + 639 + 54-9 + 592 /',' + 330 
t~·· .; 

", --------
.~ ': .. 

{ oh.-;3h.! .... 
+ 933 + 927' + 63 2 + 642 + 274 + 350 + + + + 45 8 + 676 + 660 + 542 r:;:-l'll 310 273 372 

(:,1' 
. Ih.-"4h~ i 

". 

'i_ + 929, + 930 + 63 2 + 642 + 274- + + + + 676 + 659 + 542 
"'~:l-< 349 310 + 273 + 372 459 
.~ 

.~ .. .' 

~ber of DaYlJ I! 22 28 31 3,0 28 30 29 26 30 29 30 27 ... 
~{employed. .. 

.. 

[~ 
~~! ' 

t'::. .. 

r. G:aQNWIOB MAGNKTIOAL AND MET'EOROT,OGlOAL ()BSERVATIONS, 1891. M 
>. 

tr ti. 



(xc) ELECTRICAL POTENTIAL OF THE ATMOSPHERE, 

:-~ 

MONTHLY MEAN ELECTRICAL POTENTIAL of the ATMOSPHERE, from THOMSON'S ELECTROMETER, on RAINY DAYS, "--, 
at every.HOuR of the DAY. .0 -... : 

(The results depend on the Photographic Register, using all days on which the rainfall amounted to or exceeded oin·020. < -.; 

The s~ale employed is arbitrary: the sign + indicates positive potential.) " 

Hour, 
1891. Yearly: 

Means 
Greenwich 

January. I February. I I I May., I I I I September. I oCtober., November. I Deoem1!er. 
(Omitti~" Civil Time. March. ApriL June. July. August. February: 

! 

Midnight. + 853 -1000 + 437 + 840 + 35 2 + 304 + 413 + 289 + 227 + 310 + 369 + 330 + 
- .. ,.~ 

429'f 
:~ 

Ih. + 797 - 150 + 477 + 1028 + 25 0 + 346 + 427 + 236 + 21 7 + 228 + 320 + 412 + 4.11; 
;1 

% + 81 3 + 90 + 287 + 943 + 266 + 317 + 377 + 235 + 253 + 154 + 312 + 35 1 + 39 iJ' 
;; 

3 + 766 + 180 + 388 + 923 + 27 1 + 328 + 356 + 254 + 21 5 + 190 + 477 + 287 + 40rf 
~ .',:;.4 

+ + 629 + 240 + 352 +1020 - 69 + 367 + 243 + 237 + 202 + 192 + 514 + 310 + 6< 3 l~: 
'~ 

5 + 259 + 320 + 332 + 937 + 9 + 329 + 493 + 21 7 + 211 + 212 + 474 + 21 3 + 335~ 
if 

'( 

6 + 329 + 380 + 462 + 557 + 311 + 266 + 104 + 21 9 + 200 + 190 + 279 + 330 + 295: 
~~'. f' 

7 + 566 + 390 + 627 . + 588 + 311 + 236 + 389 + 243 + 197 + 206 + 345 + 387 + 37:( 
, ;" 

8 + 612 + 300 + 550 + 712 + 122 + 210 + 270 + 21 9 + 15.5' + 208 + 313 + 35 1 + 338" -~: 

9 + 61 5 + 180 + 423 + 370 + 12 5 + 21 9 +. 60 + 205 + 191 + 227 + 515 + 239 + 290 

10 + 510 + 320 + 363 + 45 + 31 + 309 + 15+ + 286 + 317 + 171 + 443 1- 511 + 285 . 
-. 

II + 764 + 510 + 377 + 262 + 96 + 282 + 156 + ISI + 23 1 +. 300 + 477 + 783 + 35:3: 
',>l 

Noon. + 641 + 510 + 492 + 382 - 166 + 307 + 27 + 61 + 52 + 353 + 502 + 85 2 + ll~ 
.-

1311 • 73 8 387 36 + :+- 28 5 + 289 + 506 + 603 
, 

+ + 710 + 317 + + + 233 133 + 117 + 33 ~.,~ 
'" 

14 + 675 + 700 + 307 + 642 + 33 2 + 169 + 193 + 63 + 28 5 + 299 + 559 + 590 + 3tii 
15 + 666 + 870 + 60 + 583 - 85 + 293 + 56 - 44 + 259 + 477 + 747 + 595 + 3~~i~' 

16 + 749 + 960 -' 23 1 + 358 + 76 + 267 + 382 + 82 + 160 + 439 + 943 + 773 + 3~i 
17 + 681 + 960 + 80 + 510 - 126 + 249 + 276 - 110 + 442 +. 444 + 996 +- 843 + 3~ . ~~ 

.~;;! 

18 + 757 + 720 + 682 + 165 + 124 + 433 + 25 1 + 70 + 163 + 446 + 930 + 849 +4+i:,-
". 

19 + 868 + 430 + 636 - 438 + 111 + 192 + 65 + 371 + 370 + 465 + 512 + 641 + 3~5J 
20 + 726 + +80 + 603 + 1+2 + 366 + 403 + 328 + 422 + 429 + 478 + 633 + 621 + 468'; 

21 + 643 + 610 + 684- + 893 - 109 + 383 + 253 + 295 + +12 + 5+6 .+ 713 + 667 + 48g); 
,,' , 

22 + 4-93 + 500 + 896 + 64-2 - 56 + 358 + 380 + 339 + 454 + 358 + 728 + 61 9 + 474~ 

13 + 320 + 530 + +6 + 960 + 307 + 2+3 + 473 + 36+ + 403 + 339 + +77 + 599 + .pZ-,) 
:-' 

2+ + 521 +1140 + 562 + 948 + 358 + 3+6 + 406 + 295 + 346 + 259 + 564 + 372 + 
.~. 

452,~; 

. , .• -
CD f Oh.-23h

• + 645 + 406 + 402 + 560 + 120 + 293 ,+ 261 + 201 + 264 + 313 + 545 + 53 1 + 37~j 

~ -QJ 

[.h'-'fh, 
.-

~ + 63 1 + 495 + 407 + 565 + 120 + 295 + 261 + 201 + 269 + 311 + 5,53 . + 533 + 377:; 
... 

i 
Number of Day. } 10 I I . 12 6 14 9 12 

I 
14 II 14 II 1·5 

employed. I 
... - ., 

I 

--=< .. 
. -

In taking the yearly mean the values for February are omitted, as they depend on the obse~vations for one day only. 
;; 

ji 
-

;-

. .!';-



~' 
. AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 189l. (xci) ~:: -

MONTHLY MEAN ELECTRIOAL POTENTIAL of the ATMOSPHERE, from THOMSON'S ELECTROMETER, on NON-RAINY DAYS, 
(' - at every HOUR of the DAY. 

(The results depend on the .Photographic Register, using only those days on which no rainfall was recorded. 
, is arbitrary: the sign + indicates positive potential.) 

'l~he scale employed 

1'\' 

( 1891• 
~~ Hour. Yearly 
~ , Greenwich 

January. I February. I 
I ! ! I 

.!.o.ugUBt. September.! october.! NOVember.! December. 
Means. 

~: Civil Time. March. April. Ma.y. June. July. 

-, I 
I Midnight. + 93 8 . + 10fo + 899 I + 738 + 603 + 557 + f55 + ff6 + f9 1 + 635 + 790 + 863 + 705 ! 

~~'. lh. + 101 7 + 1057 + 906 + 74-7 + 598 + 4-9f + 4-65 + fOf + 4- 61 + 573 + 733 + 761 + 685 
~~, 

~,. 2 + IOf7 + 1030 + 888 + 7f2 + 606 + f5° + 536 + f07 + f2f + 5fl + 688 + 737 + 675 

~, 3 + 1058 + 984 + 822 + 726 + 577 + f 09 + 506 + 361 + f 03 + 505 + 666 + 717 + 6f5 
I 

r f +1008 + 918 + 798 + 73 2 + 561 + 3f8 + f5f + 327 + flf + 52f + 669 + 702 + 621 

5 + 1017 + 857 + 810 + 726 + 553 + .3 23 + 391 + 293 + fl6 + 553 + 68 5 + 67 1 + 608 
¥,< 
~. 

~:-' 6 + ~05O + 812 + 795 ! + 720 + 608 + 3f9 + 394 + 288 + 397 + 568 + 65 2 + 528 + 597 
~.' I 
? 7 +lof8 + 790 + 789' : + 727 + 61 4 + 393 + 394 + 353 + 361 + 58f + 596 + 542 + 599 ~. 

~' 8 + lof5 + 800 + 799 + 673 + 569 + 364 + 354 + 329 + 303 +. 550 + 562 + 694 + 587 
f. + lifO + 836 + + + -437 + + 282 + + + 605 + 600 + 822 569 ~., 9 709 i 509 321 237 333 + 

1 

.': 10 + 1360 + 85 2 + 648 ! + 522 + 29,8 + 374 + 23 8 + 33 1 + 402 + 757 + 73 1 + 1000 + 626 
1,. I 

r: II + 1375 + 893 + 692 i + 516 + 240 + 310 + 178 + 399 + f4f + 699 + 754 + 1066 + 630 

~. Noon. + 1345 + 9i 9 + 65 2 + 51O + 302 + 303 + 233 + 382 + 429 + 666 + 879 + 1100 + 643 

I3h
• + 1240 + 888 + 639 I + 494 + 281 + 318 '+ 23 1 + 396 + f22 + 583 + 927 + 1082 + 62 5 

, I 
~ .. - , If + 121 5 + 910 + 612 I + flO + 276 + 33f + 202 + 421 + 45 8 + 576 + 926 + 1054 + 616 
~'" 
'> ;'IS + 1208 + 918 + 519 + 533 + 35 8 + 317 + 224 + 381 + 472 + 665 + 914 + 1098 + 63+ 
~ .... 

16 
~.; 

+ 1277 + 928 + 526 + 593 + 332 + 30f + 191 + 308 + 500 + 760 + 895 + 1107 + 6f3 

~~. 

J 
17 + 1367 + 93 2 + 662 + 633 + 235 + 288 + 193 + 270 + 541 + 855 + 913 + 1133 + 669 

:c, 18 + 14-65 + 970 + 730 ' + .fj17 + 246 + 295 + 230 + 229 + 572 + 892 + 935 + 1193 + 698 

19 + 1565 + 1091 - '+ 779 + 689 + 318 + 363 + 309 + 270 + 592 + 907 + 923 + 1247 + 754 
c. 

f~ . 20 + 15f8 + II 06 + 808./ + 808 + f 25 + f02 + 392 + 35 8 + 623 + 903 + 1000 + 1~97 + 806 
~; 

~'. - 21 + Iff3 + 1076 + 888 + 818 + 564 + f68 + f 87 + 423 + 62 5 + 895 : + 1030 + 1280 + 833 
~: 
~i 

+ 1358 +1108 + 982 + 763 + 656 + 55 1 + 55 2 + 4fo + 569 + 858 + 939 + 1220 + 833 22 
~'. 

i;~ 23 + 1292 +1102 + 919 + 66f + 61 5 + 568 + 563 + f3° + 479 + 757 + 887 + 1106 + 782 

:s}:' 
2f +1220 +1060 + 82 5 + 6f8' + 532 + 5ff + 510 + 386 + f28 + 640 + 833 + 1003 + 719 

~: 
" i ~~ 1 0°.-13°. +r226 + 95 1 + 761 + 650 + 453 + 383 + 352 + 353 + f 64 + 684 + 804 + 959 + 670 

11 I h.-2fh. + 1238 + 95 2 + 758 + 6f7 + 450 + 383 + 354 + 35 1 + f61 + 684 + 806 + 965 + 67 1 
:" 
;~. 

.. 
j 

I 
~~ber of Days} . 6 2f 13 ~I 12 19 . 13 9 16 II I 10 9 ~. employed. I 

... 
" 

~ 

~, 
. 

.. ".~. ':~'~-;:".:.""';"":.~~" .. ; • ..:.;;: .".':::: .• :-..... ~-_: ',-,.- '~-.'7." .. 
_ ... - .. - ..... -~ _ .... _ .. _. --""'" ,- ._- .. ".' '" ... 

0'. M2 
i' 
;0 .. , 



(xcii) 

MONTH, 

1891. 

January ..................... 

February ..................... 

March ........................ 

April ........................... 

May ........................... 

June .......................... 

July ........................... 

August ........................ 

September ...... ~ ........... 
October ........................ 

November .................. 

December ..................... 

Sums .................. 

1 

above the 
ground Height of 

receiving 
Surface above mean 

Bea level 

AMOuNT OF RAIN COLLECTED IN ; EACH MONTH OF THE YBAR 1891. 

Number 

of 

Rainy 

Days. 

17 

4 

17 

8 

18 

II 

17 

22 

12 

20 

15 

17 

---
178 

AMOUNT of RAIN COLLEOTED in EAOH MONTH of the YEAR 1 891. 

Self­
registering 
Gauge of 

Osler's 
Anemometer. 

No. I. 

in. 

0'740 

0'060 

0'978 

0'480 

I '643 

0'541 

2 '400 

2 '658 

0'377 

2 '793 

I '296 

I '056 

------
15 '022 

Second Gauge 
at Osler's 

Anemometer. 

N,o.2. 

in. 

0'75 8 

0'109 

0'924 

0'493 

1 '751 

0'597 

2 '378 

2 '648 

0'355 

2 '741 

,I '285 

I '163 

15 '202 

Monthly Amount of Rain collected in each Gauge. 

On the roof 
of the 

Oc;:tagon Room. 

NO.3. 

in. 

I '119 

0'095 

I '323 

0'620 

2 '276 

0'747 

2 '947 

3 '275 

0'687 

3 '472 

1 ';80 

I '860 

20'001 

On the roof 
of the 

Magnetic 
Observatory. 

NO·4· 

in. 

1 '223 

0'094 

1 "711 

0'691 

2 '521 

0'929 

3 '262 

3 '538 

0'775 

3 '966 

I '787 

2 '088 

22'5 85 

On the roof 
of the 

Photographio 
Thermometer 

Shed. 

NO·5· 

in. 

I '471 

0'095 

I '852 

0'746 

2'68 3 

0'984 

3:343 

'3 '662 

0'85 8 

2'027 

2 '568 

24'5+0 

;~~( 
- ;~ 

": 

:" 
, 
.,: 

;: 
~;! ... ~ 

':'i 

Gauges partly sunk in the ground. 

, , 

No.6. I NO.7. 

In. in. -
I '563 

, 
1 '582, 

0'054 0'055 

2 '143 2'084 

0"7 18 0"722 

2'688 2'669 

0'96~ 0'955 

3 '388 3 '362 

3 "7 15 3 '609 

0'81 9 0'808 

4'3 17 4'333 

2 '001 2'074 

2 '670 2'670 

',~ 
No. 8~ ': 

in. 

1 '571~~, 
o 'o60'~~ 

2 '13'3;5. 
.;:;~ 

o '728 ~.c~ 
~. 

2 '764 ,:r 
:; 

0'973 ..... . .. 
3 '369 

- ~ 

~;t; 

3 '68S;~~, 

o ·8Z9·.· 
-:~ 

4'3~8,) 
,:$ 

2 '0'59 '.~ 

2'68Z-"~~ 

-------1----,---1-----------------

} ... ft. in. ft. in. ft. in. 

50. 8 50. 8 38.4 
---

} ... ft. in. ft. in. ft. in. 
z05·6 205. 6 193. 2 

ft. in. ft. in. 
21.6 10.0 

ft. in. ft. in. 

176.+ 164. 10 
~ 

ft. in. 

O. 5 

ft. in. 

155· 3 

ft. in. 
O. 5 

ft. in. 

155· 3 



ROYAL OBSERVATORY, GREENWICH. 
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LUMINOUS METEORS. 

1891.' 



(xciv) OBSERVATIONS OF LUMINOUS METEORS, 

Month and Day, Greenwich Apparent Size Colour I Duration of 
1891. . , Civil Time. Observer, of Meteor in of Meteor, I Meteor in 

________ ;-______ ~---.:.--l-St-ar---M-agm--'t-ud-e-s-, '--______ .J.-Se_co_nds of Thne, I 

August 7 

" 
" 
" 
" 
" 
" 

9 

" 

10 

" 
" 
" 
" 
" 
" 

I I 

" 
" ., 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" ". 
" 
" 

12 

" 
" 
" 
" 
" ,. 
" 
" 
" 

h m 8 

21. 24. 6 

2 I. 40 • 35 
21. 54. 3 
21. 59. 10 
22.23. 16 
22. 30. 35 
22.38. 18 

23· 15· 33 
23. 18.35 

22,23,21 
22,39· 5 
22,49,12 
23, I I. 36 
23,21.43 
23, 38, 14 
23,49,48 

o. 14. 8 
0.18.23 
0.25. 2 
0.27·35 
0.36. 3 
0.40 .38 
0.43. 8 
0.46. 8 
0.49.48 
0.50 .47 
0.54.42 

o. 57. 36 
I. 3. 55 
I. 9.40 
I. 14. 53 
1. 2 5. 3 
I. 28. II 
1.36. 17 
I. 38. I 

1.41. 2 5 
I. 43. 59 
I. 49. 17 
I. 53. 58 
2. 6.55 
2. I I. 0 

2.12,5 6 
2. 15. 47 

22. 14·. 52 
22.30. 21 
22.5 2. 12 
22.55.42 
23· I. 44 
23. 18.5 8 
23.31.30 

23· 34-. 26 
23.40 • 58 
23· 53, 54 

F. 

F. 
F. 
F. 
F. 
F. 
F. 

T. 
T. 

M. 
M. 
M. 
M. 
M. 
M. 
M. 

M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M, 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
lVI. 
M. 
M. 
M. 
M. 

T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 

2 

3 

2 

I 

2 

3 
2 

2 

I 

1 

1 

2 

2 

I increasing 
to Jupiter, 

2 

2 

.2 

3 
2 

2 

2 
~. 

2 

2 

2 

I 

2 

I 

I 

2 

>1 
2 

2 

2 

3 
I 

I 

2 

I 

I 

2 

4 
2 

3 
3 
2 

4 
2 

I 

3 
2 

Bluish-white 

Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish-white 

White 
BI uish-white 

Bluish-white I 
Bluish-white 
Bluish-white 
Bluish-white 
Rluish-white 
Bluish-white 
Blui~h-white 

Bluish-white 
Bluish-white 
Bluish-white 

White 
Bluish-white 

- Bright blue 
Bluish-white 
Bluish-white 
Bluish-white 
Bluish·white 

Bluish 
Bluisb.white 
Bluish-white 
Bluish-white 

Blue 
Bluish-white 

Blue 
Bluisb-white 
Bluish-white 
Bluish-white 
Bluish-white 

Blue 
Bluish-white 
BluiBh-white 

Blue 
Bluish-white 
Bluish-white 

White 
White 

Bluish-white 
Bluish-white 
Bluish-white 

Blue 
Bluish-white 

Blne 
White 
Blue 

8 

2'5 

0,8 
0,6 
0,8 

0'5 
0'8 
0'5 

0'5 
0'8 

0'3 
o· 5 
o· 5 
1 '0 

0'7 
o· 5 
I' 5 

o· 5 
o· 5 
0'5 
0'3 
0' 5 
o· 5 
0'7 
0'5 
0'5 
0'7 

. 0"4 
0'7 
0'5 
0'7 
0'5' 
o· 5 
1'0 

0'4 
0'5 
o· 5 
0'3 
0'8 
0'7 
0·6 
1'0 

0'7 
0'5 

0'4 
0'4 
0'3 
0'7 
0'9 
1'0 

0'8 
I' 0 

0'3 
0'9 

Appearance 
and Dura.tion 

of Train~ 

Slight: 
remained 

visible for2s 

None 
None 
None 
None 
None 
None 

None 
Slight 

None 
Fine 
Fine 
Slight 
None 
None 
Fine, 2 8 

None 
None 
Slight 

- None 
Slight 
None 
None 
None 
Slight 
None 
Slight 
Train 
None 
Fine, 2 8 

Slight 
None 

SpJ endid, 6S 

None 
Slight 
SHght 
None 
Fine 

Slight 
Fine 
None 
Slight 

None 
None 
Slight 

I Bright 
None 
Blig-ht 
Bright 

_Very bright 
None 

Very bright 

The time is expressed in civil reckoning, commencing at midnight and counting from ah
• to 24h 

/ 

Length of 
Meteor's N& for 
Path in Befer­
Degrees. ence, 

o 

35 

10 
7 

18 
8 
8 
7 

10 
15 

7 
15 
IS 
12 
10 

8 
20 

10 

7 
7 
5 

10 
12 
7 
8 

10 
8 
8 

12 
10 

15 
15 
10 
20 
7 
8 
7 
5~ 

IS 
10 
10 
12 
10 
7 

2 

3 
4 
5 
6 
7 

8 
9 

10 
II 

I2 

13 
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1891. 

Path of Meteor through the Stars. 

.1 Fro:Q1 about 3° East of a Lyrre tOK Bootis. 

From about midway between a and p. Serpentis to {3 Librre. 
From between f3 and y Bootis to ).. Bootis. 
From between a and y Cygni passed across Land K Cygni nearly to ~ Draconis. 
From about 3' North of t Piscium passed across t Piscium to K Piscium. 
From ~Cygni moved direc~ly towards {, Cepbei. 
From direction of (j Aquarii to y Capricorni. 

From direction of, Herculis to near {3 HercuHs. 
From a Andromedre passed near ~ Pegasi and disappeared in cloud. 

From 1f' Pegasi towards , Cygni. 
Shot from near f3 Pegasi towards E Pegasi. 
From direction of E Cygni towards a Aquilre. 
Appeared near (j Pegasi passed across and disappeared beyond a Pegasi. 
Shot from near E Cygni towards f3 Cygni. 
From direction of 0 Herculis towards 8 Herculis. 

(xcv) 

Appeared a few degrees to right of a Ursre Majoris passed across and disappeared beyond 8 Ursre Majoris; broke into 
several pieces at end of path. 

Appeared near , A.quil~ and fell vertically downwards. 
From between 23 and 0 Ursre Majoris fell vertically downwards. 
From direction of , Persei towards the Pleiades. 
From near a Ophi uchi towards K Ophi uchi. 
From near 8Cygni to a Lyrre. 
From a little below Capella towards t Aurigre. 
Shot from a Aquilre towards 8 Aquilre. 
From near~ a Pegasi to {, Pegasi. 
From near y Andromedre disappeared a few degrees to left of {3 Trianguli. 
From dir~tion of 1J Persei to 8 Persei. 
Appeared a little to left of Capella and feJ} vertically downwards. 
Froma few degrees above 8 Aquilre towards t Aquilre (curved path). 
Shot from a point a few degrees above fl Ceti towards f3 Ceti. 
From near a Arietis moved towards YJ Pisci um. 
Appeared near a Persei moved tow~rds and disappeared a little to left of (3 Persei. 
From midway between (3 and 1J Aquilre towards a Aquilru. 
Appeared several degrees above Jupiter (R.A. = 23h. 11 m.: N.P.D. = 96° 45') disappeared near 0 Aquarii. 
Shot.from , Persei towards the Pleiades. 
From direction of y Arietis towards 'YJ Piscium. 
From a point a few degrees to left of the Pleiades towards A Tauri. 
Shot from a Persei towards K PerseL 
Passed midway between ·Capella and (3 Aurigre and moved towards (3 TaurL 

,From a little to left of the Pleiades towards Aldebaran. 
From direction of aUrsreMajoris disappeared near y U rare Majoris. 
From direction of (3 Aurigre disappeared beyond (j Aurigre. 
From near E Persei disappeared a little beyond , Persei. 
Shot from near (3 rrauri towards ( Tauri. 

From f Cassiopei~ towards l/i Cassiopeire. 
From direction of 0 Serpentis passed between A and a Serpentis towards E Serpentis. 
From a pOint between (3 and t Cephei towards a Cephei. . 
Fromd~rection of y Ophinchi towards f' Ophiuchi. 
From a point a little above y Cephei towards", Cassiopeire. 
From y. Ursre Minoris to a little below a Draconis. 
From (J Draconis passed between. 'T and cp Herculis. 
From near Polaris to a little below a Draconis. 
From f3 Cassiopeire passed near· I Cassiopeire towards 0 CepheL 
From a little below "1 Ursw Majoris. towards 2 Canum Venaticorum (disappeared behind trees). 
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OBSERV ATIONSOF t...OUS METE9:RS, 
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Month and Day, Greenwich Apparent Size DUration of Appe&ranoe, No. for 
Observer. of Meteor in Colour Meteor in and Du.rati~n MeteOJls Refer'-1891• Civil Time. Star-Magnitudes. of Meteor. Seconds. of .Time .. of Train. Path in 

en~ Degi:ee~ . 

. ' 

h m s • 0 

August 13 o. 14-.-4-6 T. 4- White o'S None" 12 S4 
" o. 19. 16 T. 3 Bluish-whit~ 0'8 Slight 10 S5 
" 0.23·39 T. 2 White 0·6 None 10 56 

" c·3 1. 6 T~' 2 White 0'4. None 5' . . 57 

" 0·39·4-5 T. 3 Bluish-white 0'7 None 10 58 

" 0.4-7.36 T. ,3 White 0' 5 None 8 ,9 
., 

- -
3°' 21.21. 0 N. Jupiter. Yellow "3'0 Fine .... 60 

-

September 10 22·34-·4-3 A. I Bluish-white 0'2 . None 3 61 

" 22.4-6. 10 A. 2 Bluish-white 0'4- None 9· . 62 . 

November 30 22. '38.4-4- T. 4- Bluish-white o· 5 'None 10 63 

" 23. 14-. 14- T. 2 Bluish-white 1'0 Slight 20- '64-

" 23. 27. 7 T. 3 Bluish-white 0'5- None 8 65 

" 23.36. 26 T. I Bluish..,white 0'8 Slight 15 66 

" 23· 39.4-0 T. 3 White 0'4- None 9 67 

The time is expressed in civil reckoning commencing at midnight a.nd counting'from Oh. to 24b 
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Path of Meteol' through the St801'8. 
,ence.. 

5+ From direction of Polaris to (J Ursoo Minoris. 
S5 'From y Ursoo Minoris to a point m~dway between a and K Draconis. 
'56 From a point between {3 and r Cassiopeioo towards (J Cassiopeioo. 
57 From ~irection of y Ceti described circular path by East towards 0 Ceti. 

, 58 From 0 Draconis to a point a little above {Draconis. 
59 From' 9> Andro~e4°o towards p. Andromedoo. 

60 Passed above a Draconis and moved slowly towards It Persei. -

'61 From a poinitalittle to the South of ,Draconis moved towards YJ Draconis. 
62 "From a little to the North of 38 Ursre Majoris moved directly towards and ,disappeared a little beyond {3 Ursoo Majoris. 

63 From a'little above Castor towards () Geminorum. 
6+ From (J,Ursre Majoris pursued curved path towar~ls A Draconis. 
65 From South of a Ursre Majoris towar.ds X Draconis. 
66 From a point mid way between' a and K Draconis to a little south of f3 U rsre Minoris. 
67 From between t and K Ursre Majoris -passed close to and disappeared a little beyond (J Ursre Majoris. 
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