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filtration through sand impregnated with vegetable growth, and after 
adding algoo to the water, the nitrites are increaRed. The growth of 
larvre in a water is as a rule accompanied by an increase of nitrites, 
though the nitrification does no~ seem to be increased on the addition 
of either ammonium salts or nitrates to the water, or on fouling the 
water by animal excretions. 

The arm-lengths of the larvre are not specially affected by vege
table growth, though by water filtered through sand impregnated 
with algoo and diatoms they are somewhat. diminished. '1'hey are 
considerably increased on development of the larvre in water purified 
by being kept in darkness, and in aerated water. They are greaUy 
diminished in water previously heated to 100°, but not in that heated 
to from 50° to 77°. In water exposed to sunlight they are also 
diminished. They are increased in wat.er fouled by most animals 
and by dead Echinoids, but in that fouled. by living Echinoids are 
diminished. 

During a period of seven months the specific gravity of the 
Aquarium water was found to vary from 1'02859 to 1'02964 at 
15'56° C. The specific gravity was on an average about 0'00040 
grea,ter than that of the open sea water. The free ammonia varied 
from 0'185 to 0'350 milligram per litre, and the albuminoid from 
0'111 to 0'182 milligram. 

llepol't of the Kew Observat01'Y Committee fur the Year 
ending December 31, 1897. 

The operations of The Kew Observatory, in the Old Deer Park,' 
Richmond, Smorey, are controlled by the Kew Observatory Committee, 
which if) constituted as follows:-

Mr. F. Galton, Ohai1·man. 

Ca.ptain W. de W. Abney, C.B., Prof. A. W. Rucker. 
R.E. Mr. R. H. Scott. 

Prof. W. G. Adams. Mr. W. N. Shaw. 
Captain E. W. Creak, R.N. Lieut.-General Sir R. St.raclH~y, 

Prof. G. C. Foster. G.C.S.l. 
Prof. J. Perry. R€ar Admiral Sir 'Y. J. L. 
The Earl of Rosse, K.P. Wharton, K.C.B. 
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The work at the Observatory may be considered under the fol. 
lowing heads :-

1st. Magnetic observations. 
2nd. Meteorological observations. 
3rd. Solar observations. 
4th. Experiments and Researches in connexion with any of the 

departments. 
5th. Verification of instruments. 
6th. Rating of Watches and Marine Chronometers. 
7th. Miscellaneous. . 

I. MAGNETIC OBSERVATIONS. 

The Magnetographs have been in constant operation throughout 
the year, and the usual determinations of the Scale Values were made 
in January. 

The ordinates of the various photographic curves representing 
Declination, Horizontal Force, and Vertical Force were then found 
to be as follows :-

Declinometer: 1 inch = 0° 22"04. 1 em. = 0° 8"7. 

Bifilar, January 20, 1897, for 1 inch oR = 0'0280 foot grain unit. 
" 1 cm. " = 0'00051 C.G.S. unit. 

Balance, January 21,1897, for 1 inch oV = 0'0274 foot grain unit. 
" 1 cm. ,,= 0'00050 C.G.S. unit. 

During the past year the magnetic curves have been free from any 
very large fluctuations. The principal variations that were recorded 
took place on the following days:-

January 2; February 4, 25-27; March 9-10; April 2, 20, 
23-24; May 17; June 16-17; July 31; October 1-2,28; Novem
ber 17; December 11, 20-21. 

The hourly means and diurnal inequalities of the magnetic elements 
for 1897, for the quiet days selected by the Astronomer Royal, will 
be found in Appendix I. 

In the present year a correction has been applied for the diurnal 
variation of temperature, use being made of the records from a 
Richard thermograph as well as the eye observations of a thermo
meter placed under the Vertical Force shade. 

The mean values at the noons preceding and succeeding the selected 
quiet days are also given, but these of course are not employed in 
calculating the daily means or inequalities. 

The following are the mean results for the entire year:- . 

Mean Westerly Declination.. .. .. .. 17° 6"4. 
Mean Horizontal Force. . .• . . . . . • . • 0'18342 C.G.S. unit. 
Mean Inclination .•.............. 67° 19"6. 
Mean Vertical Force. . . . . . . . . . . . •• 0'43906 C.G.S. unit. 
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Observations of Absolute Declination, Horizontal Intensity, and 
Inclination have been made weekly, as a rule. 

As in 1896, a table of recent values of the 'Magnetic Elements at 
the Observatories whose pUblications are received at Kew was con
tributed to 'Science Progress,' and appeared in the August number. 
A similar table, but containing more recent data, will be found in 
Appendix IA to the present Report. 

In July, M. Moureaux, of the Parc Saint-Maur Observatory, near 
Paris, paid a visit, and a comparison was made of his and the Kew 
magnetic instruments, a detailed report of which has been drawn up 
by the Superintendent, and published in the Royal Society's Pro
ceedings, vol. 62, p. 156. 

rrhe magnetic inAtruments lent to the J ackson-Harmsworth Polar 
Expedition have been returned, and in October some observations 
were taken with them by Mr. Albert Armitage, the Magnetic 
Observer in the expedition, and the Observatory Staff, with a view 
to standardizing the At·ct.ic Observations. 

Dr. van Rijckevorsel spent some time at the Observatory, in 
March and April, comparing his magnetic instruments with the Kew 
unifilar and dip circle. 

Information on matters relating to various magnetic data have 
been supplied to Dr. E. Atkinson, Professor Arnold Lupton, and 
Captain Schuck, and the latter gentleman compared his instruments 
with the Observatory standards. 

II. METEOROLOGICAL OBSERVATIONS. 

The several self-recording instruments for the continuous registra
tion of Atmospheric Pressure, Temperature of Air and W et-bulb, 
Wind (direction and velocity), Bright Sunshine, and Rain, have been 
maintained in regular operation throughout the year, and the 
standard eye observations for the control of the automatic records 
duly registered. 

The tabulations of the meteorological traces have been regularly 
made, and these, as well as copies of the eye observations, with 
notes of weather, cloud, and sunshine, have been transmitted, as usual, 
to the Meteorological Office. 

With the sanction of the Meteorological Council, data have been 
supplied to the Council of the Royal Meteorological Society, the 
Institute of Mining Engineers, and the editor of ' Symons' Monthly 
Meteorological Magazine.' 

On June 21, observations with the Campbell sunshine recorder, of 
the original wooden bowl pattern, were suspended, by direction of the 
Meteorological Council. 

Electrograph.-The auxiliary battery of 60 chloride of silver cells 
N 
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used with this instrument was received back from the makers on 
January 11. 

Before restarting the instrument, the Clifton Quadrant Electro
meter was taken ent.irely to pieces, all parts thoroughly cleaned and 
dried, and new sulphuric acid put in the inner jar. 

The battery was tested, each row of cells being examined and the 
voltage determined. 

The electrograph was started on January 19, and has been in con
stant operation since, with the exception of one or two short. stoppages 
due to freezing of the water jet, or other accidental causes. Owing 
presumably to the changes introduced last year, there has been a 
great improvement in the behaviour of the apparatus. There are 
still, however, one or two directions in which further improvement is 
desirable. 

On September 29, one-third of the cells in the battery were taken 
off, to make a corresponding contraction in the scale values, which 
was expedient in view of the high potentials usually recorded during 
the winter months. 

Notwithstanding this, several honrs'record have been lost owing 
to the trace being off the sheet. It is difficult at present to see how 
such loss can be avoided, without either duplicating part at least of 
the apparatus, so as to get two curves, one showing ordinary and the 
other extraordinary potentials (positive and negative), or eIRe by 
risking possible loss of negative trace by shifting the position, on 
the sheet, of the zero line. 

The scale value was determined, by direct comparison with the 
Portable }jlectrometer, White, No. 53, on January 19, May 4, and on 
September 29, before and after the change above referred to. 

The comparisons showed that up to the date of the change the 
scale value had remained practically constant. 

Inspections.-In compliance with the request of the Met,eorological 
Council, the following Observatories and Anemograph Stations have 
been visited and inspected :-Fleetwood, Stonyhurst, Armagh, 
Dublin, Valencia, Falmouth, and St. Mary's (Scilly Isles), by 
Mr. Baker; Radcliffe Observatory (Oxford), Yarmouth, North 
Shields, Alnwick Castle, Fort William, Glasgow, Aberdeen, and 
Deerness (Orkney), by Mr. Constable. 

III. SOLAR OBSF.RVATIONS. 

Sun-spots.-Sketches of Sun-spots have been made on 165 days, and 
the groups numbered, after Schwabe's method. 

Particulars will be found in Appendix II, Table IV. 
Taking into consideration the elaborate photographic work now 

c:one elsewhere, the Comrnitt.ee consulted the Solar Physics Com-
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mittee and other eminent astronomers on the subjecb, with the result 
that t.hey decided that the eye observations should cease at the end of 
1897. 

IV. EXPERIMENTAL WORK. 

Fog and Mist.-The observations of a series of distant objects, 
referred to in previous· Reports, have been continued. A note is taken 
of the most distant of the selected objects which is visiule at each 
observation hour. 

Atmospheric Electricity.-The comparisons of the potential, at the 
point where the jet from the water-dropper breaks up, and at a fixed 
station on the observatory lawll, mentioned in last year's Report, 
have been continued, and the observations have been taken nearly 
every month. 

A comparison of these observations with the corresponding results 
from the electrograms encourages the belief that there has been no 
progressive change of insulation in the electrograph, snch as was met 
with prior to the late aHerations and improvements. 

Advantage was taken of the occurrence of some very thick fogs in 
November, to carry out six sets of observations of the potential at 
various heights from the ground to 70 feet above. 

Aneroid Barometers.-r:t"lhe experiments referred to last year have 
been continued, and a considerable number of interesting conclusions 
have been arrived at. It is hoped that the results will be ready for 
publication in the course of the present year. 

Platinum Thermometry.-In accordance with the arrangement 
alluded to in last year's Report, Dr. J. A. Harker came to the 
Observatory in January to do some work in platinum thermometry. 
The authorities of the International Bureau of Weights and Measures 
at Sevres having consented with the greatest readiness and courtesy 
to a comparison by Dr. Harker, in their laboratories, of the scales of 
the hydrogen and platinum thermometers, the Committe~ decided 
to do all in their power to make the scheme successful. It had been 
from the first the hope of the Committee that platinum thermometry 
would prove a valuable auxiliary in direct comparison of mercury 
thermometers, especially at temperatures outside the range 00 to 
1000 C., and the opportunity of a comparison with the standard gas 
thermometer of the Bureau International thus occurred very oppor
tunely. 

After Dr. Harker's arrival at Kew it was found that eomewhat 
extensive alterations would be required to fit the existing resistance 
box for the work at Sevres, and it also appeared undesirable that 
the Observatory should be deprived for some months of the means of 
using platinum thermometers. A new resistance box was accordingly 
ordered from Messrs. Crompton & Co., embodying the alterations 



166 RepO'I't of tlte Kew Observatory Committee. 

suggested by the experience of Dr. Harker and the Observatory staff. 
On its completion, this box: was taken to Sevres by Dr. Harker in 
July, together with two or three of the platinum thermometers pre
viously in use at the Observatory, and some new ones of higher 
resistance. Since then Dr. Harker has been engaged on the proposed 
research in co-operation with Dr. Chappuis of the International 
Bnreau. It is expected that the investigation, so far as practicable 
at present, will be concluded in a few months. 

The inconsistencies in the behaviour of the Callendar-Griffiths 
resistance box, referred to last year, having been proved to arise prin
cipally from the uncertainties of the plugs, it was sent to the makers 
(the Cambridge Scientific Instrument Company) for readjustment. 
They made use of the opportunity to introduce, at their own expense, 
a new system of plugs. In it the plugs are isolated, so that manipu
lating one leaves the tightness of the others unaffected. Another 
source of trouble proved to be thermo-electric currents generated 
in the patent thermo-electric key; the key accordingly has been 
enclosed, at the suggestion of Mr. W. N. Shaw, in a box, and the 
defect though still existent appears much reduced. 

Experiments have been continued on the fixity of zero of platinum 
thermometers and the degree of consistency in the results obtained 
with them. l!'urther attention has also been given to the comparison 
of platinum and mercury thermometers at high temperatures. This 
is a snbject of increasing urgency in view of repeated requests for 
direct high temperature verifications which cannot as yet be satis
factorily dealt with. 

Mercury Thermometry.-To assist in perfecting a method of high 
temperature verifications, some high range thermometers of the J ena 
glasses 161II and 59III have been ordered from Berlin. They are to 
be verified at the Reichsanstalt before delivery . 

.At the request of Messrs. Powell &; Sons, Whitefriars, experiments 
are being made as to the thermometric properties of different kinds 
of glass. Particulars of the chemical composition of the glass 
will be published, with the results obtained, when the experiments are 
completed . 

.An apparatus for the comparison of meteorological maximum and 
minimum thermometers in the horizontal position has been designed 
by Mr. Casella, and is at present under construction. 

V. VERIFICA.TION OF INSTRUMENTS. 

The subjoined is a list of the instruments examined in the year 
~~7, with the corresponding results for 1896:- . 
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Air-meters .......•••. " •.••••••••• 
Anemometers ......••••••....•.••• 
Aneroids .................. l •••••••••• 
Artificial horizons .••• , w •••••••••••• 

Barometers, Marine ..••...........• 

" 
Standard .............• 

" 
Station ......... , .....• 

Binoculars ........ •.............• 
Compasses ..........•.....••.•.... 
Deflectors . • . . . . . . . . . . . . . . . . .. . .. . 
Hydrometers ..................... . 
Inclinometers ................... . 
Photographic Lenses ••....••.....• 
Magnets .•..••.................... 
Navy Telescopes ..............••.• 
Rain Gauges ..................... . 
Rain Measuring Glasses .....•...... 
Scales .•••••..••... , .......•.•••.• 
Sextants .•........................ 
Sunshine Recorders ...........•.... 
Theodolites ...•.................. 
Thermometers, Avitreous, or Immisch's 

" Clinical ...........• 
,," Deep sea .•.....•.... 
" High Range .•...... 
" Hypsometric ....... . 
" Low Range ....... . 
" Meteorological ..... . 
" Solar radiation ..... . 
" Standard ...•.•.... 

Unifilars .••.•.•.••••• " ......... . 
Vertical ]'orce Instruments .......•. 
Declinometers •••••••.•....•••..•• 

N umber tested in the year 
ending December 31. 
r----"- , 
1~96. 1897. 
5 5 

12 3 
113 77 
21 17 
84 167 
72 101 
40 30 

455 661 
3 51 

374 
8 

14 
4 

546 
17 
26 
1 

591 
2 
5 
7 

13,772 
74 
52 
34 
62 

4,098 
2 

69 
3 

4 
292 

5 
10 
2 

707 
27 
31 

694 
10 
29 

5 
17,270 

119 
37 
30 
71 

2,874 

117 
4 
4 
3 

Total. • • • .. .. • .. .• 20,566 23,457 

Duplicate copies of corrections have been supplied in 8,15 cases. 
The number of instruments rejected in 1896 and 1897 on account 

of excessive error OT for other reasons was as tollows :-
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Thermometers, clinical ......•......... 
" ordinary meteorological .. 

Sextants .•.........•••......•....... 
Telescopes ......................... . 
Binoclllars ••..••.•..••...........•.. 
Various ••.••....................... 

1896. 
161 
56 
79 
30 

43 

1897. 
156 
38 
98 
66 
28 
56 

Two Standard Thermometers have been constructed during the 
,ear. 
01 There were at the end of the year in the Observatory undergoing 
verification 12 Barometers, 680 Thermometers, 24 Sextants, 12 
rrelescopes, 10 Binoculars, 20 Hydrometers, and 3 Sunshine Re
corders. 

VI. RATIKG OF WATCHES AND CHRONOMETERS. 

The high standard of ex.cellence to which attention was drawn in 
last year's Report has been maintained. Although the number of 
marks obtained by the watch standing first on the list is slightly 
lower than last year, yet the gEneral average is as good, and no less 
than 108 movements have obtained the highest possible form of 
certificate (the class A especially good), which involves the attain
ment of 80 per cent. of the total marks. 

The 680 watches recei,ed were entered for trial as below ;-
Jj"or class A, 492; class B, 144; class C, 16; and 28 for the subsi

diary trial. Of these 17 passed the subsidiary test, 161 failed from 
various causes to gain any certificate; 7 were awa1:'ded class C 
certificates, 109 class B, and 386 class A. 

In Appendix III will be found a table giving the results of trial 
of the first 51 watches which gained the highest number of marks 
during the year. The highest place was taken by Messrs. Usher and 
Colo, of London, with a keyless going-barrel, Karru~el lever-watch, 
No, 29,106, which obtained 88'4 marks out of a maximum of 1'()0, 

The class C trial having been of late years but little called for, 
the Committee decided early in the year to suspend the further issue 
of class C certificates, and this rule came into operation on Aprill. 

The number of watches obtaining the class A certificate ., espe
cially good" having during the past few years largely increa8ed, con
siderations of space forbid the publication of the rates and marks of 
all of them, Attention was drawn to this proposed change in the 
Report for 1896. 

Appendix III embraces watches gaining 82'5 marks and upwards,. 
the remaining 57, which obtained the distinction" especially good,'" 
ranging from 82'3 to 80'0 marks. 

Various representations having been made that changes are 
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desirable in the system of marks and in the dating of certificates, 
a circular has been issued to ascertain the general opinion of watch 
manufacturers and others interested in the matter. 

Marine Ohronometers.-During the year, 65 chronometers have been 
entered for the Kew A and B trials; of these 49 gained certificates, 
and 16 failed to pass. 

The present box for the "cold" test of chronometers proving 
inadequate, it is intended during the winter of 1897-98 to fit up a 
larger and much improved chamber to hold a considerable number 
of movements. This, it is expected, will remove much of the diffi
culty and expense of maintaining the low temperature of 45° during 
the summer months. 

The relay of the chronograph working in circuit with the standard 
mean-time clock "French" having proved rather uncertain in its 
action during the latter part of May, it was <!ecided to have the 
entire apparatus overhauled. This was carried out in June by 
Messrs. E. Dent & Co., and an improved relay and new armatures 
were fitted. It has since performed well. During the interval the 
time signals were recorded on a galvanometer (P.O. pattern). 

VII. MISCELLANEOUS. 

Paper.-Prepared photographic paper has been supplied to the 
Observatories at Hong Kong, Mauritius, St. Petersburg, 'roronto, 
Oxford (Radcliffe), and Stonyhurst, and through t,he Meteorological 
Office to.Aberdeen, Batavia, Fort William, and Valencia. 

Anemograph and Sunshine Sheets have also been sent to Hong Kong 
and Mauritius, and papier Saxe to Coimbra, and a number of Campbcll
Stokes sunshine recorders to St. Petersburg. At the request of the 
India Office, a drum chronograph with best frictional governors, to 
be used for astronomical and transit work, was made by Messrs. 
Thomas Cook and Sons, of York, and, after erection and examination 
at Kew, was forwarded to the Colaha Observatory, Bomhay.· 

Exhibitio'n at the Orystal Palace.-Specimens of the curves from 
the various seH-recording apparatus and cloud photographs were 
lent for exhibition at the Crystal Palace and safely returned. 

SMps' Oompasses.-With the kind assistance of Captain E. W. 
Creak, R.N., F.R.S., regulations have been laid down for the separate 
verification of old or additional cards for compass bowls previously 
tested. 

Travellers' Azimu,th Oompasses.-After the conclusion of the special 
experiments mentioned last year, a report was submitted to the 
Royal Geographical Society. 

Painting oj the BuUding.-The whole exterior of the building was 
painted in April and May by H.M. Office of Works. 

Seismograph.-An application for a grant of £60 for the purchase 
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and erection .0£ a seismograph was favourably entertained by the 
Government Grant Committee. The instrument has been ordered 
from Mr. R. Munro, but has not yet been delivered. 

National Physical Laboratory Oommittee.-A committee having 
been appointed by Government" to consider and report upon the 
desirability of establishing a National Physical J..Jaboratory for the 
testing and verification of instruments for physical investigation, 
for the construction and preservation of standards of measurement, 
and for the systematic determination of physical constant and 
numerical data useful for scientific and industrial purposes; and to 
report whether the work of such an institution, if established, could 
be associated with any testing or standardising work already per
formed wholly or partly at the public cost," the Chairman and the 
Superintendent gave evidence before it. 

It is also proposed that the National Physical Laboratory Com
mitttee should visit Kew Observatory at an early date. 

Library.-During the year the library has received publications 
from 

21 Scientific Societies and Institutions of Great Britain and 
Ireland, 

102 Foreign and Colonial Scientific Establishments, as well as 
from several private individuals. 

The card catalogue has been proceeded with. 
Audit, ~c.-The accounts for 1897 have been audited by Mr. W. B. 

Keen, Chartered Accountant, on behalf of the Royal Society, and 
hy Professor Perry on behalf of the Committee. 

The balance sheet, with a comparison of the expenditure for the 
two years, 1896 and 1897, is appended. 

PERSONAL ES'l'ABLISHMENT. 

The staff employed is as follows :-
C. Chree, Sc.D., F.R.S., Superintendent. 
T. W. Baker, Chief Assistant. 
E. G. Constable, Observations and Rating. 
W. Hugo, Verification Department. 
J. Foster 

" " T. Gunter 
" " W. J. Boxall " " 

G. E. Bailey, .Accounts and Library. 
E. Boxall, Observations and Rating, and seven other Assistants. 
A Caretaker and Housekeeper are also employed. 

(Signed) W. GRYLLS ADAMS, 

March 29, 1898. 
pro Ohairman. 
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Comparison of Expenditure during the Years 1896 and 1897. 

Expenditure. 1896. 1897. Increase. Decrease. 

------ -------------
Administration :- £ 8. d. £ 8. d. £ 8. d. £ 8. d. 

Superintendent .•••.•.• 500 0 0 500 0 0 
First Assistant .•••••••. 273 18 0 331 18 0 58 0 0 
Office .•••••••......••. 105 12 1 119 6 1 13 14 0 
Rent, Fuel, Lighting, &c. 88 13 3 88 9 2 0 4 1 
Caretaker ••••••.•..... 68 18 0 70 4 6 1 6 6 
Incidental Expenses .•.• 149 18 2 113 2 3 36 15 11 

-------
1186 19 6 1223 0 0 73 0 6 37 0 0 

--------- ----
Normal Observatory:-

Salaries-Observations, 
&c .................. 301 17 8 320 2 10 18 5 2 

Incidental Expenses .•.• 77 1 4 48 1 4 29 0 0 
Prop. Adm. Expenditure 

Researches :-
237 0 0 244 12 0 7 12 0 

Salaries .••••.•.•••.••• 110 0 0 no 0 0 
Purchase of Apparatus, 

&c ..••.•.•••..•..... 153 6 1 209 11 1 56 5 0 
Prop. Adm. Expenditure 

Tests:-
355 10 0 366 18 0 11 8 0 

Salaries ••••••••••••••. 812 3 6 898 11 6 86 8 0 
Incidental Expenses .••. 189 14 11 203 0 6 13 5 7 
Prop. Adm. Expenditure 475 19 6 489 4 0 13 4 6 

Commissions :-
Purchases for Colonial 

Institutions, &c ....•.. 185 6 3 398 18 2 213 11 11 
Prop. Adm. Expenditure 118 10 0 122 6 0 3 16 0 

Purchase of Stock ••.••• 471 1 0 471 1 0 
----- -----~----

Gross Expenditure •••• 3377 10 3 3411 5 5 533 16 2 500 1 0 
(showing an increase of 
£33 158. 2d.). 

Extraordinary Expenditure. 

Researches :-
Salaries ....•.•.•••...• 110 0 0 110 0 0 
Purchase of Apparatus, 

&c. ................ 150 4 2 206 0 7 55 16 5 
Commissions :-

Purchases for Colonial 
Institutions, &c .•••••• 185 6 3 398 18 2 213 11 11 

Purchase of Stock ...... 471 1 0 471 1 0 
------------ ----------

806 11 5 714 18 9 379 8 4 471 1 0 
---------

Leaving for Ordinary Nett 
2570 18 10 154 7 10 Expenditure ••••.•••••• 2696 6 8 29 0 0 

(showing an increase. of 
£12578.10d.). 



K
ew

 O
b.<

;e
rv

at
01

'Y
' 

A
cc

ou
nt

 o
f R

ec
ez

'p
ts

 a
nd

 P
ay

m
en

ts
 f

or
 t

lte
 y

ea
r 

en
di

ng
 D

ec
em

be
r 

31
st

, 
18

97
. 

R
E

C
E

IP
T

S
. 

T
o 

B
'll

an
ce

 f
ro

m
 Y

ea
r 

18
96

 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. .
 

R
oy

al
 S

o
c
ie

ty
:-

£ 
8

. 
d

. 
G

8.
I!

si
ot

 T
ru

st
. 

A
nn

ua
l 

p
ay

m
en

t 
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
44

4 
1 

4 
In

co
m

e 
T

ax
 r

et
u

rn
ed

..
..

..
..

..
..

..
..

..
..

. 
14

 1
9 

3 

M
er

eu
ro

lo
gi

ca
l 

C
o

u
n

c
il

:-
A

ll
ow

an
ce

..
. .

..
..

..
..

..
. .

..
..

. .
..

..
..

..
..

..
..

 ..
..

..
..

..
..

..
..

..
..

..
..

 
40

0 
0 

0 
P

os
ta

ge
s,

 &
c.

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 .
..

..
..

..
..

..
..

..
. 

13
 1

1 
11

 

T
e
st

s:
-

V
er

if
ic

at
io

n 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

16
95

 
6 

10
 

U
at

in
g

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
61

1 
5 

11
 

L
en

se
s 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

2 
9 

1 

:£
 

8
. 

d
. 

13
0 

1 
2 

45
9 

0 
7 

41
3 

11
 

11
 

-
-
-

23
09

 
1 

10
 

R
es

ea
rc

he
s :

-
G

o
v

er
n

m
en

t 
G

ra
n

t 
C

om
m

it
te

e 
fo

r.
pu

re
ha

se
 o

f 
S

ei
sm

og
ra

ph
 .

..
..

. 
60

 
0 

0 
C

om
m

is
si

on
s 

ex
ec

u
te

d
 f

or
 C

ol
on

ia
l 

an
d

 F
o

re
ig

n
 I

ns
ti

tu
ti

on
s,

 &
c.

 
..

, 
42

7 
15

 
4 

R
en

ts
 .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 

4 
13

 
0 

D
iv

id
en

d
I 

o
n

 I
n

d
ia

 S
to

ck
 .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

43
 1

9 
8 

A
ud

it
ed

 o
n

 b
eh

al
f 

o
f 

th
e 

R
oy

al
 S

oc
ie

ty
 a

n
d

 f
ou

nd
 c

or
re

ct
, 

18
th

 o
f 

Ja
n

u
ar

y
, 

18
98

. 

£3
84

8 
3 

6 

(S
ig

ne
d)

 
W

. 
B

. 
K

E
E

N
, 

C
ha

rte
re

d 
A

cc
ou

nt
an

t. 

O
n 

b
eh

al
f 

o
f 

th
e 

C
om

m
it

te
e,

 s
u

p
en

is
ed

 a
n

d
 a

pp
ro

ve
d,

 
1

9
th

 J
an

u
ar

y
, 

18
98

. 
(S

ig
ne

d)
 

JO
H

N
 P

E
R

R
Y

. 

P
A

Y
M

E
N

T
S

. 
£ 

s. 
d

. 
£ 

8
. 

d.
 

B
y 

N
o

rm
al

 O
b

se
rv

at
o

ry
:-

S
al

ar
ie

s-
O

b
se

r ..
.. a

ti
on

s,
 T

ab
ul

at
io

ns
, 

&
c.

 
..

..
..

..
..

..
..

. 
32

0 
2 

10
 

In
ci

d
en

ta
l 

E
xp

en
se

s,
 P

ho
to

gr
ap

hi
c 

P
ap

er
, 

&
c.

..
..

..
..

. 
48

 
1 

4 
P

ru
p

o
rt

io
n

 o
f 

A
d

m
in

is
tr

at
io

n
 E

x
p

en
d

it
u

re
 

..
..

..
..

..
..

 
24

4 
12

 
0 

61
2 

16
 

2 
R

es
ea

rc
he

s :
-

S
al

ar
ie

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 

11
0 

0 
0 

P
u

rc
h

as
e 

o
f 

A
pp

ar
at

us
, &

c.
 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
20

9 
11

 
1 

P
ro

p
o

rt
io

n
 o

f 
A

dm
in

is
tr

at
io

n 
E

xp
en

di
tu

re
 

..
..

..
 ..

..
..

 
36

6 
18

 
0 

68
6 

9 
1 

T
e
st

s:
-

S
al

ar
ie

s.
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
89

8 
11

 
6 

In
ci

d
en

ta
l 

E
x

p
p

.n
se

s-
A

p
p

ar
at

u
s,

 &
c.

..
..

..
..

..
..

..
..

..
..

. 
20

3 
0 

6 
P

ro
p

o
rt

io
n

 o
f 

A
dm

in
is

tr
at

io
n 

E
xr

;e
nd

it
ur

e 
..

..
..

..
..

..
 

48
9 

4 
0 

-
-
-

1
5

9
0

1
6

 
0 

C
om

m
is

si
on

s :
-

P
u

rc
h

as
e 

of
 I

n
st

ru
m

en
ts

 a
n

d
 

P
h

o
to

g
ra

p
h

ic
 P

ap
er

 .
 

fo
r 

C
ol

on
ia

l 
an

d
 F

or
ei

gn
 I

ns
ti

tu
ti

on
s,

 &
c.

 .
..

..
..

..
 

39
8 

18
 

2 
P

ro
po

rt
io

n 
of

 A
dm

in
is

tr
at

io
n 

E
xp

en
di

tu
re

 ..
 " 

.. 
".

..
..

..
 

12
2 

6 
0 

52
1 

4 
2 

B
a
la

n
c
e
-I

n
 L

on
do

n 
an

d
 C

ou
nt

y 
B

an
k

 .
. "

..
..

..
..

..
..

..
..

..
..

 
39

6 
1 

7 
A

w
ai

ti
n

g
 B

an
k

in
g

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
20

 
8 

6 
] n

 h
an

d
 (

P
et

ty
 C

as
h)

 .
..

..
..

..
..

..
..

 ..
..

..
 ..

...
.. 

..
..

..
..

. 
20

 
8 

0 
43

6 
18

 
1 

£3
84

8 
3 

6 

A
D

M
IN

IS
T

R
A

T
IO

N
 E

X
P

E
N

D
IT

U
R

E
. 

P
a

rt
ic

u
la

rs
. 

.A
pp

or
ti

on
m

en
t.

 
£ 

8
. 

d
. 

£ 
8

. 
d

. 
S

u
p

er
in

te
n

d
en

t .
..

..
..

..
..

..
..

..
. 

50
0 

0 
0 

F
ir

st
 A

ss
is

ta
nt

, L
ib

ra
ri

an
,&

c.
 

45
1 

4 
1 

O
bs

er
va

to
ry

 
..

..
..

..
..

..
..

..
..

..
. 

2
4

i 
12

 
0 

R
es

ea
rc

he
s 

..
..

..
..

..
..

..
..

..
..

. 
36

6 
18

 
0 

R
en

t,
 F

ue
l,

 &
c.

 
..

..
..

..
..

..
..

. 
88

 
9 

2 
C

ar
et

ak
er

, 
R

ep
ai

rs
, 

&
c.

..
..

..
 

18
3 

6 
9 

T
es

ts
 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 
4
~
9
 

4 
0 

C
om

m
is

si
on

s 
..

..
..

..
..

..
..

..
..

..
. 

12
:.!

 
6 

0 

£1
22

3 
0 

0 
£1

22
3 

0 
0 

1-
4 

-:
t 
~
 

~
 

~
 

<
:)

 

~
 

~
 

.,...
 

;;::
:.. 
~
 ~
 

Cl
 
~
 

~
 

~
 

~
 

~
 
~
 c ~ ~
 

~
 

~
 

~:
 

.....
 

~
 
~
 



E
S

T
IM

A
T

E
D

 A
SS

E
T

S.
 

£ 
8

. 
d.

 
B

y 
B

al
an

ce
 a

s 
pe

r 
S

ta
te

m
en

t 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 . 

£1
30

0 
In

di
a 

3
i 

p
er

 
ce

nt
. 

S
to

ck
, 

va
lu

e 
on

 
Ja

n
u

ar
y

 1
, 

18
98

 ..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 . 

P
ay

m
en

ts
 d

u
e
:-

J\
le

te
or

ol
og

ic
al

 C
ou

nc
il

-A
ll

ow
an

ce
, P

oa
ta

ge
s,

 &
e .

..
..

..
 1

00
 

9 
10

 
T

es
t 

F
ee

s .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 6
06

 1
3 

8 
C

om
m

is
si

on
s 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
16

8 
6 

0 

S
to

c
k

:-
B

la
n

k
 F

or
m

s 
an

d
 C

er
ti

ll
ca

te
s 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
61

 1
4 

5 

I. 
B

. 
d

. 
43

6 
18

 
1 

15
21

 
0 

0 

87
5 

9 
6 

S
ta

n
d

ar
d

 T
he

rm
om

et
er

s 
..

..
 " 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
76

 
12

 
~ 

13
8 

6 
5 

,£
29

71
 1

4 
0 

Ja
:I

l'U
a

ii/
1

9
th

, 
18

98
. 

E
S

T
IM

A
T

E
D

 
L

IA
B

IL
IT

IE
S

. 
£ 

II
. 

d
. 

T
o 

A
dm

in
is

tr
at

io
n 

ac
co

u
n

ts
-G

as
, 

R
en

t,
 R

ep
ai

rs
, &

c.
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
81

 
1 

4 
O

bs
er

va
to

ry
 a

cc
ou

nt
s-

P
ho

to
gr

ap
hi

c 
P

ap
er

, 
&

e.
 .

..
..

..
..

..
..

..
..

..
..

..
..

..
 

7 
14

 
6 

T
es

ts
 a

cc
o

u
n

ts
-R

ep
ai

rs
, 

A
pp

ar
at

us
, 

&
c.

 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 

44
 1

8 
4 

C
om

m
is

si
on

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
12

4 
3 

3 
R

es
ea

rc
he

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 ..

..
..

..
..

..
..

..
..

..
..

..
..

. 
14

 1
7 

11
 

G
ov

er
nm

en
t G

ra
nt

 C
om

m
it

te
e 

fo
r 

S
ei

sm
og

ra
ph

..
..

..
 ..

..
..

..
. .

..
..

..
..

..
..

..
 

60
 

0 
0 

G
en

er
al

 B
al

an
ce

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

26
88

 1
8 

8 

£2
97

1 
14

 
0 

(S
Ig

ne
d)

 
C

H
A

R
L

E
S

 C
H

R
E

E
, 

=
 

Sv
,p
er
in
~e
nd
en
t.
 

~
 

~
 

o ~
 

e'
io

 

~
 

e'
io

 
;::

,..
 

~
 ~
 

~
 

C
) 

~
 

<:':
:> d ~ ~
 

~
 ~
 ~ ~. fi ~
 

-
l
 

c
:;

 



174- Report of the Kew ObservatO'J'Y Committee. 

List of Instruments, Apparatus, &c., the Property of the Kew 
Observatory Committee, at the present date out of the custody of 
the Superintendent, on Loan. 

I 

To whom lent. Articles. Date i 
of loan" 1 

G. J. Symons, F.R.S. Portable Transit Instrument .••• o ••••••••••• 1869 

The Science and Art Articles specified in the list in the Annual I 
Department, South Report for 1893 .•• 0 ••••••••••••••••••••• 1876 i 
Kensington. I 

Professor W. Grylls Unifilar Magnetometer, by Jones, No. 101, 
I Adams, F.R.S. complete ..••••• o •••••••••••••••••••••• _ 1883 

Pair 9-inch Dip-Needles with Bar Magnets ••. 1887 I 

Lord Rayleigh, F.R.S. Standard Barometer (Adie, No. 655) ••.•.• ,. 1885 

Radcliffe Observa- Black Bulb Thermometer in vacuo ••••.•.•.• 189'7 
tory, Oxford. 

I 
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APPENDIX 1. 

MAGNETICAL OBSERVATIONS, 1897. 

Made at the Kew Observatory, Old Deer Park, Rich

mond, Lat. 51° 28' 6" N. and Long. Oh 1m 15s'l W. 

The results given in the rollowing tables are deduced from the 
magnetograph curves which have been standardised by observations 
of deflection and vibration. These were made with the Collimator 
Magnet K.C. I. and the Declinometer Magnet marked K.O. 90 in the 
9-inch Unifilar Magnetometer by Jones. 

The Inclination was observed with the Inclinometer by Barrow, 
No. 33, and needles 1 and 2, which are 3i inches in length. 

The Declination and Force values given in Tables I to VIII are 
prepared in accordance with the suggestions made in the fifth report 
of the Committee of the British Association on comparing and 
reducing Magnetic Observations. 

The following is a list of the days during the year 1897 which 
were selected by the Astronomer Royal, as suitable for the deter
mination of the magnetic diurnal ineqnalities, and which have been 
employed in the preparation of the magnetic tables ;-

January ••....•.•• 
February .•.••••..• 
March .....•.....• 
April. ........•.•.. 
May ••.•......... , 
June ••••..••.•• o •• 

July ••••••...• 0" 0 

August ••.• 0 ••••••• 

September .•.••• o. 
October ••..••.•..•• 
November ...• ,. ' .. 
December .•...•••.. 

6, 9, 22, 23, 26. 
2, 9, 17, 18, 20. 

14, 15, 16, 18, 20. 
3, 11, 12, 15, 22. 
8, 9, 12, 16, 28. 
8, 9, 10, 12, 30. 
1, 9, 13, 18, 26. 
4, 5, 6, 24, 31. 

13, 18, 19, 26, 28. 
5, 9, 13, 20, 21. 
7, 8, 12, 23, 30. 
8. 13 26, 27, 28. 
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Table I.-Hourly Means of the Declination, as determined from the 

I HOll," I Preccd;ng I Mid. I I, 
I 

2, I 3, 
I 

4, 
I 

5, noon, I 6, I 7, I 8, I 9, I 10, In. 
(170 +) West 'Winter, 

1897, 
Months, 

, I I I I I I I , I I , I 

Jan, " 11'4 7'9 8'0 8'2 8'4 8'3 8'2 8'2 8'0 7'8 7'8 8'9 10'2 
Feb, " 11'6 8'3 8'6 8'6 9'0 8'9 8'8 8'4 8'0 8'0 7'8 7'8 10'1 
March, U'6 6'8 6'9 7'2 7'1 7'0 6'8 6'9 6 '1 4'7 4'7 6'2 8'7 
Oct, 8'9 3'9 3'8 3'9 4'2 3'9 3'7 3'3 2'5 1'9 2'1 3'6 6'6 
Nov, " 7'2 3'0 3'2 3'7 3'9 4'3 3'8 3'7 3'7 3'6 3'6 4'5 5'9 
Dec, " 4'7 2'4 2'8 3'3 3'S 3'3 3,'4 3'2 3'1 3'1 2'9 3'3 3'8 
----------

5:;I5-S 
----

5-S[5-6- 5-2 --4-815-7-
--

Means 9 '2 5'4 6'0 6'0 4'9 7'6 

Summer, 

I , I , 
I 

I , I I I .1 , I , 
April .. 13'3 7'6 7'4 7'5 I 7 '2 6'9 7'0 6'1 4'8 3'6 3'8 5'4 8'1 
May" ]2'3 7'6 7'4 7'1 6'8 6'4 5'5 4'5 3'5 3'0 4'2 6'3 9'5 
June " 10'4 5'9 5'9 5'5 5'2 4'7 3'1 2'3 2'3 2'4 3'4 6'0 8'0 
July" 9'8 5'1 4'8 4'7 4'2 3 '5 2'3 1'3 1'8 2'2 2'8 4'9 7'7 
Aug, " 9'8 4'2 4'3 4'3 4'1 3'8 3'0 2'2 1'6 2'0 2'9 5'1 7'7 
Sept" , 9'5 3'4 3'2 3 '3 3'2 2'7 3'6 3'2 2'7 2'2 3'1 4'5 6'5 

------1------- --2-6-174 ----
Means 10'8 5'6 5'5 5'4 5'1 4'7 4'1 3 '3 2'8 5'4 7'9 

Table Ir.-Diurnal Inequality of the 

i ~U'" I Mid. I 1. I 2. I 3. I, 4. I 5. I 6. I 7. I 8. I 9. 110. In. 
Summer Means, 

\ -lo'.71-;·8 \-0'.9\-1'.2 \-1'.71-2'.31-3'.1 1-3'.61-3'.81-;.0 -1'.01+1'.6 
1__ _ _ _ ______ !" __ i __ n,t __ e_r_M_e_a __ n_s, ___________ -c--__ 1 

I _1-1'.0 \-;.81-;.6\-;.+_;.41-0'.61-;.81-1'.21-1'.5 -;·6 -;·7 +1'·2 
1 ___ ~ __ ~_~ __ ~_~_A __ nn~u_a_l_M_e~a_ns_, ______________________ _ 

I /-0'9\-0'<8\-0'.8[-0'.81-1'.1 1-1'.41-1'.91-2'.41-2'.71-;.31-;.8/+1'.4 
NOTE.-When the sign is + the magnet 
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Relected quiet Days in 1897, (The Mean for the Year, = 17° 6' '4 West,) 

Noon. I I, 
I 

2, I 3, I 
4, 

I 

5, 
I 

6, I 7, I 8, 
I 9, I 10·1 11.1 Mid. I Succeeding 

noon, 

Winter, 

I I I I I I I I I I I I I I I I , 
11'1 11-5 10'2 9'4 9'5 9'5 9'0 8'5 8'1 7'9 7'6 7-9 8'0 11'8 
11-4 12'0 11'9 11'3 10'2 10'0 9'6 9'5 9'0 8'5 8'2 8-0 8'1 12'2 
12-0 13'6 13 9 12'5 10'7 8'9 8'3 7'7 7-8 7'9 7'6 7'1 7'0 12'0 
7-9 8'1 7-7 6'5 5-2 4'9 4'8 4'2 4'1 3'8 3'4 3'7 3-6 8-5 
6'S 7'2 6-3 5'6 5-4 5'3 4,6 4'3 4'0 3'2 2-7 2'8 2'S 7-6 
4'5 4'6 3'S 3-8 3'7 3'3 3-0 2'8 2'6 2-5 2'2 2'5 2'5 ' 4-6 
---- _ .. ------------ --------1 

9'0 9'5 9'0 8-2 7'5 7'0 6-6i 6'2 5'9 5-6 5-3 5'3 5'3 9'5 

Summer, 

I I I I I I I I I I I I I I 

H'6 13'7 13 '5 12'0 10-5 9 -I 8'1 7'8 8'1 8'2 8'1 7-9 '7'5 12'5 
12-1 12'5 H'9 10'0 ' 8-6 7-7 7'4 7'4 7'4 7'4 7'4 7'1 7'1 11'9 
9'8 10-5 10'5 9-9 8-7 7-8 7-4 7'0 6'8 6'8 6'6 5-8 5'5 10-9 
9-7 10'6 10'4 9'7 8'1 6'7 5'6 6'0 5'9 5'6 5'8 5'3 5 ,] 10'4 

10'3 11'5 11-2 9-6 7'7 6'2 5'2 4'9 5'0 5'1 4'9 4-8 4'6 10'4 
8'3 9'1 8'9 8'2 7'0 6'4 6'4 5'7 4'9 4'7 4'4 4'4 3'8 9'1 

--------- -------- ---- -- --
10-3 11'3 11'1 9'9 8'4 7-3 6'7 6'5 6'4 6'3 6'2 5'9 5'6 10'9 

Declina.tion as deduced from Table 1. 

Noon I 1. I 2. I 
3, I 4. I 5. I 6. I 7. I B. I 9_ 110, In, I Mid_ 

Summer Means, 

, 1 ' 1 ' 1 ' + 4 '0 -r 5 '0 + 4 '7 + 3 '6 , 1 ' 1 ' 1 ' 1 ' 1 ' 1 'I ' 1 ' +2'1 +1'0 +0'4 +0'1 0'0 0-0 -0-1 1-0'5 -0'7 

Winter Means, 

, 'I' + 2 '6 + 3 'I + 2 '6 
'1'1'1'1'1'1 'I 'I 'I' +1'8 +1'1 +0-6 +0'2 -0'2 -0'5 -0'8 -1'1 -1'1 -1'1 

Annual Means_ 

+3"31 +:'1 1+3"71 +2"71 + 1"61 + O"B 1 +0"31 
pomts to the west of its meaD position, 

VOL. LXIII, 

, 1 ' 0'0 -0'2 
I 

-0'4 

-~ 

, I , 
-0'6 -0'8 -0'9 

o 

I 
I 
I 
I 
i 
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Table III.--:-Hourly Means of the Horizontal Force in C.G.S. units (corrected 
(The Mean for the 

Hou," I ~roe.ding I Mid I 1. 
I 

2. 
I 

3. 
I 

4. 
I 

5. 
I 

6. 
I 

7. 
I 

8. 
I 

9. 
1

10·ln. noon. 

0·18000 + Winter. 

1897. 
Mon~hs. 
Jan ...• 320 . 326 327 327 329 331 332 333 333 328 324 319 317 
Feb .••• .324 335 335 334 334 335 336 335 336 334. 330 326 325 
March .. 319 337 337 337 337 338 339 340 340 335 326 320 319 
Oct .••. 332 350 348 347 347 349 349 349 346 340 333 328 330 
Nov. '0' 339 345 345 344 347 349 351 351 349 348 343 337 338 
Dec .••. 346 347 348 347. 351 353 355 355 354 355 354 349 346 

."-------- -- ---
3421344-

---- ----------
Means. 0 330 340 340 339 341 344 343 340 I 335 330 329 

Summer. 

Ap,il. •• 1 

I 
300 331 331 331 329 331 333 336 331 325 316 307 302 

May ... 331 345 345 344 345 344 343 340 334 328 324 322 325 
June ... 332 350 349 348 348 348 345 341 337 333 329 331 331 
July .•. 329 354 354 352 351 351 349 346 341 334 329 323 325 
Aug •... 331 348 348 347 347 346 345 342 338 330 327 327 330 
Sept .. 0. 341 358 358 358 357 357 357 356 353 346 339 336 340 
-------------------- -- ------ --------

Means .. 327 348 347 347 346 346 345 343 339 333 327 324 325 

! 

Tahle IV.- Diurnal Inequality of the 

Summer Means. 

. '1+ '000041+ .ooooa: + .ooooa! + '00002: + '000021+ '00001[- '000011- '000()51- '000111- '00017\- '00020 1- '00019 

~----~---------~--------~---~----~-~----~--~----~----I 
! 

Winter Means. 

I '00000\ ,ooocoi- '000011 + '000011 + '00002: + '000041+ '00004\ -I- .ooooal '000001- '000051- '00010 1- 'OOOIl 

Annual Means. 

NOTB.-When the sign is + the 
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. for Temperature) as determined from the selected quiet Days in 1897. 
Year = 0'18342.) 

Noon. I I. 12. I 3. 1 4. I 5. I 6. 1 7. I 8. 19. 110• In. I Mid. I 

319 
329 
323 
337 
340 
350 

325 
333 
327 
344 
343 
354 

329 
333 
329 
346 
344 
354 

328 
333 
331 
347 
342 
354 

328 
333 
334 
346 
344 
353 

330 
334 
337 
348 
349 
354 

331 
334 
337 
350 
350 
354 

Winter. 

332 
335 
341 
354 
349 
354 

331 
335 
343 
353 
349 
354 

331 
337 
343 
354 
348 
354 

328 
338 
341 
352 
348 
353 

328 
338 
342 
354 
350 
353 

327 
337 
340 
353 
348 
352 

Su~ceeding 
noon. 

321 
321 
323 
339 
343 
351 I 

I -------- --- --------- ---------- ------: 
r 

Summer. 

333 338 339 339 340 342 343 344 344 344 343 34.4 343 333 

1========~==~==========================~~==~======~1 
I 

307 312 320 327 333 337 338 342 340 340 341 342 341 310 
330 340 343 348 348 352 355 357 355 354 350 353 350 331 
338 341 341 344 346 351 354 360 359 359 367 356 353 340 
332 340 346 354 354 359 361 362 363 363 360 359 356 339 II 

334 336 340 344 348 352 351 357 355 355 35~ 351 351 342 
347 351 355 357 _357

1

358 359 __ 363 364 363 364 362 362 __ 3~! 

331 337 341 346 348 I 351 353 357 356 356 355 354 352 334 I 

Horizontal Force as deduced from Table III. 

Noon I 1. I 2. I 3. 
t 

4. I 5. 
\ 

6. I 7. I s. 
/ 

9. 
\ 

10. I 11. I Mid. I 
Summer Means. I 

- '000131- '000071- '00003\+ '00002\+ '00004\+ .ooooil+ '00009\ + '00013\+ '00012/+ '00012\+ ;OOOlll+ '000101 + ·oooos 

Winter Means. 

- '00007\- '00002\- '00001\- '00001\ '00000\+ '00002\+ '00003\+ '00004\+'000041+ '000041+ '000031+ '00004\+ '00003 

Annual Means. 

- '00010\- '00005l- '00002\ '00000\+ '~00021+ '000051 + '000061+ 'OOOOS\+ 'OOOOS/+ '000081+ '00007\+ '00(1071 + '00006 

reading is above the mean. 

o 2 
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Table Y.-Hourly Means of the Vertical Force in C.G.S. units (corrected 
(The Mean for the 

Hour9 I Preceding I Mid. I 
,noon. I 1. I 2. 

I 
3. 

I 
4. 

I 
5. 

I 
6. 

I 
7. 

I 
8. 

I 
9. 

I 10. \ n.1 
0'43000 + Winter. 

1897. 
Months. 
Jan .••. 896 911 912 912 912 913 912 912 913 913 911 909 909 
Feb ...• 928 925 925 926 926 926 926 925 925 924 923 920 918 
March •• 937 948 948 947 947 946 946 946 946 946 943 938 933 
Oct. ... 86S 8R2 882 882 882 881 880 881 882 832 87:) 875 873 
Nov ...• S8g 887 886 886 885 885 886 885 885 8!:!5 885 884 883 
Dec .... 892 886 886 887 888 888 889 888 888 88d 887 887 886 

------ ._- -- _.------- -- -----------
Means 902 906 906 907 907 906 906 906 906 906 905 902 900 

Summer. 

April .•. 879 897 897 893 894 893 895 895 896 895 889 883 876 
May ... 891 917 917 915 915 914 915 914 912 909 906 897 890 
June ... 900 920 919 919 920 920 922 922 921 918 9]4 911 907 
July ... 891 908 906 906 905 905 907 905 905 902 899 898 893 
Aug .••• 896 914 915 915 914 914 916 917 916 914 907 901 898 
Sept .... 893 904 904 904 903 903 903 903 903 899 896 894 892 
---- ------- -- ------- --------- - ... -----

Means 892 910 910 909 908 908 910 909 909 906 902 897 893 

Table YI.-Diurnal Inequality of the 

I HOUl'sl Mid. 1 1. . 2. I 3 • 4. I 5. I 6. 
1 

7. 8. 
1 

9. 
1 

10·--1-~·;~-~ . 

Summer Means. 

1 + '00004i.+ '000(j3i + '000021 + '00002\ + '000021 + '000031 + '00003/ + '00002) '00000 1- '00005:- '000091- '00014 

Winter Means. 

1 '00000 I '00000 I '00000 1 '00000 I '00000)'00000 1 '00000 )'00000 I '00000 1- '00002/- '000041- '00006 

Annual Means. 

1+ '000021+ '000021+ '00001 1+ '000011+ '000011+ '00002)+ '000011+ '000011'00000 /- '000031- '000071- '00010 

NOTE.-When the sign is + the 
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for Temperature), as determined from the selected quiet Days in 1897. 
Year = 0'43906.) l 

Noon. I 1. 
I 

2. 
I 

3. 
I 

4. 
I 

5. 
I 

6. 
I 

7. 
I 

8. 
I 

9. 110.ln.1 Mid. I Succeeding 
noon. 

Winter. 

! 
910 911 916 916 915 915 915 915 914 914 913 913 912 918 
921 923 929 932 933 932 931 929 928 926 925 923 924 912 
933 933 939 946 950 952 951 95L 950 950 949 949 949 926 
875 878 880 883 884 883 883 883 883 883 R82 880 879 875 
886 887 890 892 R92 891 889 889 889 890 888 888 888 879 
886 887 888 888 888 888 888 887 887 8S6 887 887 887 875 

---------- '------ ---------- --- ------
902 903 907 909 910 910 909 909 908 908 907 906 906 898 

I Summer. 

874 877 883 890 893 895 895 897 896 895 894 895\894 872 
I 892 897 904 910 912 917 918 919 917 917 917 9171914 888 

908 911 913 918 92~ 923 924 925 927 926 924 924 922 903 
894 895 901 907 913 915 916 915 914 913 911 910 908 887 
895 898 903 911 914 915 917 915 914 913 911 910 910 896 
892 894 896 901 905 904 905 905 905 905 905 904 904 897 

-------------- -------- ------- --1--892 895 900 906 910 911 912 913 912 911 910 910 909 , ~91 

Vertical Force as deduced from Table V. 

Noon I I. 
I 

2. 
1 

3. 
I 

4. 
I 

6. I 6. 
I 

7. 
I 

8. I 9. 
I 

10. I 11. I ~ic1. 
I 

Summer Means. 

- '000141- .ooonl- '000061'00000 1+ '000031+ '00005\+ '000061 + '000061 + '000061 + 'OOOOlil + '000041+ '000041+ ·oooo~ 
Winter Means. 

- '000051- '000031 '00000 1+ .oeo031 + '000041 + '000041 + .ooooal + '000031 + '000021 + '00002\ + '000011 '00000 I 'oooeo 

Annual Means. 

- '000091- '000071- '000031 + '000011+ '000031+ '000041+ '00004[+ '000041+ '00004\ + '00003\+ '000021+ '00002:+ 'COOOI 

reading is above the mean. 
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Table VI I.-Hourly Means of the Inclination, calculated from the Ho:t;'izontal 

Hours / Prec,ding / Mid./ 1. I 2, I 3. I 4, I 5. I 6, I 7, I 8, I 9, I 10.1 11. noon, 

67° + Winter, 

1897, 
Months, I I I I I I I I I I I I , 
Jan .•••• 20'8 20'8 20'8 20'8 20'6 20'5 20'4 20'4 20'4 20'7 21'0 21'2 21'4 
Feb ..... 21'4 20'6 20'6 20'7 20'7 20'6 20'6 20'6 20'6 20'7 20'9 21'1 21'1 
March" 22'0 21 '1 21'1 21'1 21'1 21'0 20'9 20'9 20'9 21'2 21'7 22'0 21'9 
Oct." " 19'2 18'4 18'6 18'6 18'6 18'5 ]8 '14 18'5 18'7 19'1 19'5 19'7 19'5 
Nov .. ,. 19'3 18'!) 18'9 18'9 18'7 18'6 18'5 18'4 18'6 18'6 19'0 19'3 19'2 
Dec .. , .• 19'0 18'7 18'7 18'8 18'5 18'4 18'3 18'3 18'3 18'3 18'3 18'6 18'8 

------- -- ------------------ ----
Means,. 20'3 19'8 19'8 19'8 I!) '7 19'6 19'5 19'5 19'6 19'8 20'1 20'3 20'3 

Summer, 

I I I I I I I I I I I I , 
.April" , 21'7 20'1 20'1 20'0 20'1 20'() 19'9 19'7 20'1 20'4 20'9 21'3 21'5 
May .... 19'9 19'8 19'8 19'7 19'7 19'7 19'8 20'0 20'3 20'6 20'8 20'7 20'3 
June" , 20'1 19'5 19'5 19'5 19'6 19'6 19'9 20'1 20'4 20'5 20'7 20'5 20'4 
July .. " 20'1 18'9 18'8 19'0 19'0 19'0 19'2 19'3 19'7 20'0 20'3 20'6 20'4 
Aug. ". 20'1 19'4 19'5 19'5 19'5 19'6 19'7 19'9 20'2 20'6 20'7 20'5 20'2 
Sept. '" 19'3 18'5 18'5 18'5 18'5 18'5 18'5 18'6 18'8 19'2 19'5 19'7 19'4 

---- 19-4Ti;:4 ---------------------
Means" 20'2 19'4 19'4 19'4 19'5 19'6 19-9 20'2 20'5 20'6 20'4 

Table VIII.-Diurnal Inequality of the 

Hours I Mid./ 1. I 2. I 3. I 4. 
I 5.: 6, I 7. I 8, I 9, I 10, In. 

Summer Means, 

/-0'.1 

1 
I I I I I I I , I ' I 

- 0'1 -0'1 -0'1 -0'1 0'0 +0'1 +0'4 +0'7 + 1'0 + 1 '1 +0'9 

Winter Means, 

0'.0 / 
I I , I I I I I I I I 

0'0 +0'1 -0'1 -0'2 -0'2 -0'2 -0'2 0'0 +0'3 +0'6 +0'6 

Annual Means, 

1-0: 1 
I I I I , I I I I I I 

-0'1 0'0 -0'1 -0'2 -0'1 -0'1 +0'1 +0'4 +0'7 +0'8 +0'7 

N OTE,-When the sign is + 
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and Vertical Forces (Tables III and V), (The Mean for the Year = 67° 19"6,) 

I 

1 1 1 I I 1 7·1 I I 10·1 11., Mid. I Succeeding 
Noon'l I, 2, 3, 4, 5, 6, S, 9, 

noon, 

Winter, 

I I I I I I I I I I I I I I 

21'3 20'9 20'S 20'S 20'S 20'7 20'6 20'5 20'6 20'6 20'7 20'7 20'S 21'3 
20'9 20'7 20'9 20'9 21'0 20'9 20'S 20'7 20'7 20'5 20'4 20'4 20'5 21'2 
21'6 21'4 21'4 21'5 21'4 21'2 2l'2 21'0 20'S 20'S 20'9 20'S 21'0 21'5 
19'1 lS'7 lS'6 lS'6 lR'7 lS'6 lS'4 18'2 lS'2 lS'2 lS'3 lS'l lS'l 19'0 
19'2 19'0 19'0 19'2 19'1 lS'7 lS'6 lS'7 lS'7 IS'S lS'7 IS'6 lS'7 IS'S 
lS'5 lS'3 lS'3 lS'3 lS'3 lS'3 lS'3 lS'3 lS'3 lS'3 lS'4 lS'4 1~'4 lS'2 
------------ ---- --- ----- ------------
20'1 19'5 19'5 19'9 19'9 19'7 19'6 19'6 19'6 19'5 19'6 19'5 19'6 20'0 

" 

Summer, 

I I I I I I I I I I I I I I 

21'1 20'S 20'4 20'2 ]9'9 19'6 19'6 19'4 19'5 19'4 19'3 19'3 19'3 20'S 
20'0 19'5 19'5 19'3 19'4 19'3 19, 'I 19'0 19'1 19'1 19'4 19'2 19'3 19'5 
19'9 19'5 19'9 19'5 19'5 19'5 19'R 19'0 19'1 19'1 19'1 19'1 19'3 19'7 
19'9 19'4 19'2 lS'9 19'0 lS'7 lS'6 lS'5 lS'5 18'4 lS'5 lS'6 lS'7 ' 19'3 
19'5 19'5 19 '7 19'6 19'4 19'2 19'3 lS'9 19'0 19'0 19'1 19'1 19'1 19'3 
lS'9 lS'7 lS'5 lS'5 lS'6 lS'5 lS'5 lS'2 lS'2 lS'2 lS'l lS'2 lS'2 19'4 
-- ------ ---- ------ ------ ----------------
19'9 19'7 19'5 19'4 19'4 19'1 19'1 IS'S lS'9 lS'9 18'9 lS'9 19'0 19'7 

Inclination as deduced from Table VII, 

Noon 1 1. 
1 

2, 
1 

3, 
I 

4, 
I 

5, 
I 

6, 
I 

7, 
I 

8, 
I 

9, 
I 

10, 
I 

11, I Mid. 

Summer Means, 

I I I I , I I I I I , I ' I 

+0·4 +0'2 0'0 -0'1 -0'1 -0'4 -0'4 -0'7 -0'6 -0'6 -0'6 -0'6 -0'5 

Winter Means, 

I I I I I I I I I I I I , 
+0'3 +0'1 +0'1 +0'1 +0'1 0'0 -0'1 -0'2 -0'2 -0'2 -0'2 -0'3 -0'2 

Annual Means, 

I I I I , I I , I I , I I 

+0'4 +0'1 +0'1 0'0 0'0 -0'2 -0'3 -0'4 -0'4 -0'4 -0'4 -0'4 -0'3 

the reading is above the mean, 



] 84 Report of the Kew Observatory Committee. 

APPENDIX IA. 

MEAN VALUES, for the years specified, of the Magnetic Elements at Observatories 
whose Publications ar~ received at Kew Observatory. 

Place. 

Pawlowflk ••••. 
Katharinenburg 
Kasan ..•••••. 
Copenhagen •.. 
Stonyhurst ••.. 
Hamburg .•.... 
Wilhelms haven 
Potsdam ••••.. 
Irkutsk .•.••••• 
Utrecht ..•••. 
Kew .••••••••. 

Greenwich ...... 

Uccle (Brussels) 
Falmouth •.••• 
Prague ••..•.. 
Pare St. Maur 

(Paris) •••.•• 
Vienna .•••••.. 
O'Gyalla(Pesth) 
Odessat .•••.. 
Pola ••••••..•. 
Nice •••••••••. 
Toronto! ....•• 
Perpignan .•••• 
Rome ••• 
Tiflis ......... 
Capodimonte 

(Naples) .... 
Madrid .••..•• 
Coimbra .••.... 
Washington •• 
Lisbon •.••••.. 
Zi·ka-wei •••.. 
Hong Kong ..•. 
Colaba(Bombay) 
Manila ..•••.•. 
Batavia •..•... 
Mauritius .••. , 
Melbourne .••.. 

Latitude. Longitude. Year. Declination. Inclination. 

Hori- Vertical 
zontal 
Force. Force. 

C. G. S. C. G. S. 
U Ilits. Units. 

___ ------1------1-----·1--- ---

5°9 41 N. 
56 49 N. 
55 47 N. 
55 41 N. 
53 51 N. 
53 34 N. 
53 32 N. 
52 23 N. 
52 16 N. 
52 5 N. 
51 28 N. 

51 28 N. 

50 48 N. 
50 9 N. 
50 5N. 

48 49 N. 
48 15 N. 
47 53 N. 
46 26 N. 
44 52 N. 
43 43 N. 
43 40 N. 
42 42 N. 
41 54 N. 
41 43 N. 

40 52 N. 
40 25 N. 
40 12 N. 
38 55 N. 
38 43 N. 
31 12 N. 
22 18 N. 
18 54 N. 
14 35 N. 
6 11 S. 

20 6 S. 
37 50 S. 

ao 29E. 1895 
603SE. 1895 
49 8E. 1892 
12 34E. 1894 
228W. 1896 

10 3 E. 1896 
8 9 E. 18~6 

13 4E. 1896 
104 16 E. 1895 

5 11 E. 1895 
o 19W. 1b97 

o 0 1896 

4 21 E. 1896 
5 5W. 1896 

1425 E. 1896 

2 29 E. 1895 
16 21 E. 1894 
18 12 E. 1895 
30 46 E. 1896 
13 51 E. 1896 

7 16 E. 1897 
7930W. 1896 

2 53 E. 1895 
12 27 E. 1891 
44 48 E. 1895 

14 15 E. 1893 
340W. 1895 
825W. 1895 

77 4W. 1894 
9 9 \\ 1895 

121 26 E. 1895 
114 10 E. 1896 
72 49 E. 1895 

120 58 E. 18~6 
106 49 E. 1896 

57 33 E. 1895 
144 58 E. 1896 

o 1'5'7 E. 70 42'4 N. 
9 43'3 E. 70 39'8 N. 
7 30'8 E. 68 36'2 N. 

10 41'3 W. -
18 31'2 W. 68 57'7 N. 
11 36'7 W. 67 38'8 N. 
12 46'8 W. 67 51'7 N. 
10 14'3 W. 66 38'4 N. 

2 6'6 E. 70 11'1 N. 
14 15'5 W. 67 7'4 N. 
17 6'4 W. 67 1~'6 N. 
16 56'5 W {67 10'0 N·1 

. 67 9'3 N.J 
14 32'5 W. 66 23'5 N. 
18 47'5 W. 67 5'0 N. 
925·5W. -

15 9'4 W. 
8 43'6 W. 
7 52'5 W. 
4 49 ·6W. 
9 41'7 W. 

12 12'8 W. 
4 50-1 W. 

14 0·4W. 
1045'1 W. 
148'lE, 

947·OW. 
16 6'6 W. 
17 42'0 W. 

3 39'9 W. 
17 39'1 W. 

2 15'6 W. 
o 20'0 E. 
o 36'9 E. 
o 51'0 E. 
1 22'0 E. 
9 55'1 W. 
8 15'0 E . 

65 2'9 N. 
6312·lN. 

6233·9N. 
60 31'8 N. 
60 15'4 N. 

60 8'5 N. 
58 4'6 N. 
55 47'0 N. 

56 42'1 N. 

59 43'6 N. 
70 34'3 N. 
58 15'7 N. 
45 55'1 N. 
31 41'3 N. 
20 48'5 N. 
16 39'7 N. 
29 29'5 S. 
54 37'1 S. 
67 18'3 S. 

'16478 
'17808 
'18551 
'17373 
'1721)2 
'18061 
'17994 
'18747 
'20132 
'18435 
'18342 

'18367 

'18925 
'18554 
• 1985R 

'19664 
'20740 
'21080 
'22038 
'22061 
'22318 
'16645 
'22363 
'2324 
'25681 

'22581 
'19979 
'23344 
'32679 
'36461 
'37444 
'37868 
'36768 
'23937 
'23392 

'47072 
'50750 
'47345 

'44726 
'43921 
'44229 
'43404 
'55872 
'43691 
'43906 

{ 
'43622 
'43598 
'43300 
'43888 

'42263 
'41061 

'42452 
'39042 
'39059 

'38958 
'3730 
'37764 

'38685 
'56646 
'37731 
'33743 
'22509 
'14230 
'11333 
'20795 
'33706 
'55936 

.. Of the two values of tlle Inclination and Vertical Force, the first i~ based on obsc:ovatioDs 
with 3·hleh dip needles only, the second on combined observations with needles of 3,6, and 
9 inches. 

t New magnetic observatory; only four last months' results availllble in 1806. 
::: Determinations of Inclination and Vertical Force 8~8pended in course of 1896, owing to 

disturbing action of electric tramway. 
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Table IV. 

Summary of Sun-spot Observations made at the Kew Observatory • 

. 

Days of Number of Days appa-
Months. observation. new groups rently with-

enumerated. out spots. 

----------------------------------------
1807. 

January ••••• _ ••.••.•. 12 7 -
February .••••••••••.•• 7 6 -
March .• , •.••••••••••. 19 5 1 

April •••••.•••••••.... 14 6 3 

]l.1ay ••••••••••.•....•. 20 6 5 

June .••..•••••.•••••. 16 2 4 

July ••.•••••••..••.••• 16 7 -
August ••.••••••...... 15 6 -
September ••••••••••••. 15 7 -
October ••••••••••..•• 12 3 6 

November .••••••••.••. 10 4 3 

December .•••••••••••• 9 5 --
----

Totals for 1897 .... 165 64 22 
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