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Report if the Incorporated Kew Committeefor the Year 
ending December 31, 1893. 

The operations .of The Kew Observatory, in the Old Deer Park, 
Richmond, Surrey, are controlled by the Incorporated Kew Committee, 
which is constituted alii follows :-

Mr,. F. Galton, Ohairman. 

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

Prof. W. G. Adams. Lieutenant-General R. Strachey, 
Captain E. W. Creak, R.N. C.S.I. 
Prof. G. C. Foster. General J. T. Walker, C.B. 
Admiral Sir G. H. Richards, Captain W. J. L. Wharton, 

K.C.B. ' R.N. 
The Earl .of Rosse, K.P. 

On February 9 the Kew Committ,eA became registered under the 
Companies Acts, 1862 a:Q.d 1867, as the" Incorporated Kew Com
mittee of the Royal Society." 

The Memorandum and Articles of Association are given in Ap
pendix A. 

It is with deep regret that the Committee have to report the 
decease of the late Superintendent of the Observatory, Mr. G. M. 
Whipple, B.Sc., which occurred on the 8th of February, after a 
serious illness of more than seven months. He had been connected 
with the Observatory in various' capacities for thirty-four years, and 
had filled the office of Superintendent since 1876. Under his efficient 
management the work at the Observatory had been largely aug
mented in amount and variety, and the funds at its disposal for 
purchase of apparatus and extension of 'its premises had steadily 
increased. Mr. Whipple was the author of numerous papers on 
Meteorological and other subjects connected with the work of the 
Observatory, which appeared in the 'Proceedings .of the 'Royal 
Society,' the' Quarterly Journal of the Royal Meteorological Society,' 
and other scientific publications. 

y 2 
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During the year there also occurred the death of Mr. H. McLaugh
lin, Librarian and Acconntant, whose connexion wHh the Observatory 
had extended over twenty years. 

The Committee having invited applications for the vacant post of 
Superintendent, selected from amongst t.he candidates Mr. Charles 
Chree, M.A., Fellow of King's College, Cambridge, Sixth Wrangler 
1883, First Division Part III of the Mathematical Tripos, and First 
Class in Part II of the Natural Sciences Tripos, 1884. Mr. Chree 
entered on his duties on May 15. 

During the earlier part of the year the work of the Observatory 
was carried out by Mr. Baker, the Chief Assistant, to the entire 
satisfaction of the" Committee. They desire that his services should 
be specially recorded, and they are glad to state that the routine 
work of the Observatory has in no way Buffered owing to the en
forced absence of the Superintendent for the early months of the past 
year. 

The work at the Observatory may be considered under the fol. 
lowing heads:-

1st. Magnetic observations. 
2nd. Meteorological observations. 
3rd. Solar observations. 
4th. Experimental, in connexion with any of the above 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 scale values of all the instruments were determined 
in .J anuary. 

The ordinates of the various photographic curves were then found 
to be aa follows :-

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

Bifilar, January 18, 1893, for 1 inch oR = 0'0274 foot grain unit. 
" 1 cm. " = 0'00050 C.G.S. unit. 

Balance, January 19, 1893, for 1 inch oV = 0'0277 foot grain unit. 
" 1 cm. ,,= 0'00050 C.G.S. unit. 

1'he distance between the dots of light upon the Vertical Force 
cylinder having become too small for satisfactory registration, the 
position of the zero dot was altered on Jannary 23. 

The toothed wheel of the Declination cylinder being much worn, 
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a new one was obtained from Adie, London, and fitted to the 
cylinder on July 5. 

On August 10 the clock was dismounted and cleaned 
As regards Magnetic Disturbances, no very large movements have 

been registered during the year. The principal oscillations that were 
recorded took place on the following days :-

February 4-5, March 14-15, April 26, June 18-19, July 16, 
August 6-7 and 18, November 1-2. 

The hourly means and diurnal range of the magnetic elements for 
1893, for the quiet days selected by the Astronomer· Royal, will be 
fouud in Appendix I. 

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

Mean Westerly Declination ••.....• 
Mean Horizontal Force ••.........• 
Mean Inclination ••..•........... 
Mean Vertical Force •••••..• 

17° 28"8 
0'18238 C.G.S. units. 
67° 26"3 
0'43S96 C.G.S. units. 

The observations of Horizontal Force, Inclination, and Declination 
wit.h the absolut.e instruments have been made in accordance with the 
usual practice. 

Captain Schuck visited the Observatory in July, and made a series 
of absolute magnetic observations in order to compare his own in
struments with those of Kew, prior to his continuing his magnetic 
survey on the banks of the Elbe. 

The temperature coefficients of the magnets employed by Captain 
Schuck were determined at Kew. 

The magnetic instruments have been studied I;1nd a know ledge of 
their manipulation obtained by Lieutenants Parry and Tancred, of 
the Royal Navy, who visited the Observatory from December 4 to 
December 20. 

II. METEOROLOGICAL OBSERVATIONS. 

The several self-recording instruments for the continuous registra.
t.ion respectively of Atmospheric Pressure, Temperature of Air and 
Wet-bulb, Wind (directioll 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 Meteorologic8ll Office. 
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A summary of the results for the year is given in Appendix IT, 
Tables I, II, and III. 

With the sanction of the Meteorological Council, data have been 
supplied to the Council of the Royal Meteorological Society, the 
Institute of Mining Engineers, the editor of 'Symons's Mouthly 
Meteorological Magazine,' Dr. Rowland, and others. 

Detailed information of thunderstorms observed in the neighbour
hood during the year has been forwarded to the Royal Meteorological 
Society. 

Anemograph.-The "worm" on the direction fan-spindle had 
become very thin through wear, causing considerable" back-lash; " 
a new one has been put in hand by Munro, and will be fitted up at 
an early date. 

The new square-headed pricker, mentioned in the last Report, has 
been rather unsatisfactory in its action, and will be shortly replaced 
by a round one, made of specially hardened steel. 

Rain-gauge.-The Willesden prepared. papers have been in daily use 
on the self-recording Beckley gauge, and although the curves ob
tained are clear and distinct, yet the defect of the lengthening of the 
sheets in wet weather has not been entirely overcome. 

Circular letters were sent to several prominent pa,per makers 
asking for samples of material, specially prepared, to be used in a 
very damp atmosphere; but of those thus obtained, only one sample 
(supplied by Mes8rs. Waterlow and Sons) showed no appreciable 
lengthening in the dampest atmosphere producible artificially. It 
has, however, some counterbalancing defects, which render its 
superiority to the Willesden paper for the purpose in view somewhat 
doubtful. 

Barograph.-At the request of the Meteorological Office an investi. 
gation has been carried out as to the causes of fluctuations that 
present themoelves in the value of the residual correction to the 
barograph readings, which is deduced by comparison of simultaneous 
}·eadings of the barograph and a standard barometer. 

An analysis was made of the value of the residual correction be
tween May, 1892, and October, 1893, while numerous measurements 
were taken of the width of the temperature compensation to tJJe 
barogram at different temperatures. The data obtained accounted 
for a very considerable part, at least, of the irregularities observed ill 
the residual correctiDn. 

A report embodying an analysis of the results has been sent to the 
Meteorological Office. 

Electrograph.-This instrument has been in regular action during 
the year, but its performance on the whole has been rather unsatis
factory. Early in the year the needle-suspension being accidentally 
broken, another was fitted without delay, and a new determination 
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made of the scale value. Subsequent re~determinations were carried 
out in May, July, and November. 

It is intended to take advantage of the first spell of frosty weather 
to dismount and thoroughly overhaul the instrument, and to open 
out the scale, which has for some time past been too contracted. 

Inspections.-In compliance with the request of the Meteorological 
Council, Mr. Baker visited and inspected the Observatories at Stony~ 
hurst, Glasgow, Fort William, and Aberdeen, and the Anemograph 
Stations at Yarmouth, North Shields, Alnwick Castle, Deerness 
(Orkney), Fleetwood, and Holyhead; while Mr. Constable inspected 
the Observatories at Oxford and Fal~outh. 

III. SOLAR OBSERVATIONS. 

Sun-spot-s.-Sketches of Sun~spots have been made on 15!J days, and 
the groups numbered, after Schwabe's method. 

Particulars will be found in Appendix II, Table IV. 
The marked exhibition of solar activity noted in last report has 

continued, and although no phenomenally large group of Sun-spots 
has appeared, yet no one observation has been recorded in which the 
Sun's surface was entirely free from spots. 

Time Sz'gnals.-These have been regularly received from Greenwich 
through the G.P.O., with the exception of a few days, on which 
occasions supplementary signals were transmitted at later hours. 

IV. EXPERIMENTAL WORK. 

Richard's Anemo-cinemograph.~This instrument, which has been 
at the Observatory since May, 1891, was at the end of the year re
turned to Mr. Casella, by request of the makers. 

Oloud Photographs.-Operations connected with cloud photography 
have been suspended during the past year. 

Fog and Mist.-The observation of a series of distant objects 
referred to in the last report has been continued. A note is taken 
of the most distant of the selected objects which is visible at each 
observation hour. An analysis of the results for the period May, 
1892, to December, 1893, is at present being carried onto 

During the thickest fog experienced in the past year, at one of the 
hours of observation the most distant object visible was only 12 feet 
off. . 

V. VERIF]CATION OF INSTRUMENTS. 

The subjoined is a list of the instruments examined in the yeaI' 
1893, with the corresponding results for 1892:-
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Air-meters .•..••.••• > •••••••••• ~ 
Anemometers .....•••••••......•.• 
Aneroids ......................... . 
Artificial horizons .•••• ~ •••....•..•• 
Barometers, Marine. • • • • • . . . ....•.• 

" 
Standard ••...••..•...• 

" 
Station ...........•...• 

Binoculars ••••••.•••..•.....•.•.• 
Compasses ••.•..•••••..•..••••...• 
Deflectors • • • • • • . • • • . . • • . . . • .• . ..• 
Hydrometers .•••.•.•......•......• 
J nclinometers ••.•...•......•..... 
Photographic Lenses •.....••.....• 
Magnets ••••••.••.••••.•.........• 
Navy Telescopes ••••••....••.•••.• 
Rain Gauges .•........... " ....... , • 
Rain ]\tfeasures ...•.•.•.•.•.....•.• 
Sextants .•••••.•.•••.•.•....•....• 
Sextant Shades ...•.•.•...•.•...• 
Sunshine Recorders .••..•.•..••.•.• 
Theodolites .•...•...•.......•.•.• 
Thermometers, Arctic ••......••.•.• 

" 
" 
" 

" 
" 
" 
" 

Avitreons or Immisch's 
Chemical ••••.•.••• 
Clinical ........... . 
Deep sea .•.....•.... 
Meteorological •....• 
Mountain ••••.....• 
Solar radiation ..•.•• 
Standard •••••.••.. 

U nifilars . . • . • . . . . • • •. ' •..•.•....• 
Vertical ]'orce Instruments ......••• 

N umber tested in the year 
" ending December 3l. ,-_..A , 

1892. 1893. 
9 15 
4 24 

74 59 
22 15 
74 98 
61 50 
18 30 

168 466 
28 12 
20 4 

395 591 
1 2 

18 31 
1 3 

487 913 
9 19 

13 37 
463 517 

52 47 
1 1 
6 2 

50 44 
71 ;)4 
44 57 

16,850 14,682 
31 69 

1,875 2,246 
17 18 
1 2 

79 88 
1 1 
5 0 

Total. • • • • • • • • • . .• 20,948 20,197 

Duplicate copies of corrections have been supplied in 19 cases. 
The number of ins.truments rejected on account of excessive error, 

or for other reasons, was as follows :-
Thermometers, clinical. • . . . . .• . . . . . • . . . . • . . . •• 57 

" ordinary meteorological. . . . . . . . • • 16 
Sextants ..................................... 109 
Telescopes .......••......•.....•.•.......... 119 
Various ••...•.•............................ 18 
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3 Standard Thermometers have b~en supplied during the year. 
There were at the end of the year' in the Observatory undergoing 

verification, 6 Barometers,571 Thermometers, 18 Sextants, 45 Tele
scopes, and a Sunshine Recorder. 

VI. RATING OF WATCHES AND CHRONOMETERS. 

A large increase has taken place in the number of watches sent for 
trial during the year, 1,521 having been received, as compared with 
1,044 during the previous twelve months. 

This increase, however, has been largely in watches entered for the 
class B test, and for various reasons a future falling off in the 
number of such watches is not unlikely. 

It is a gratifying fact that the number of high-class movements 
attaining the distinction especially good has been greater than in' any 
previous year. 

The watches were entered for trial as below :-
Jj"1or class A, 376; class B, 885; class 0, 251; and 9 for the subsi

diary trial. Of these 5 passed the subsidiary test, 299 failed from 
various causes to gain any certificate; 238 were awarded class C 
certificates, 722 class B, and 257 class A; of the lat,ter, 34 obtained 
the highest form of certificate, class A, especially good. 

In Appendix III will be found a table giving the results of trial 
of the 34 watches which gained the highest number o~ marks during 
the year. The first place was taken by Messrs. Stauffer, Bon, and Co., 
London, with a keyless, going-barrel, chronometer-watch, No. 147,625, 
with the" tourbillon" escapement, which obtained 88'0 marks out of 
a maximum of 100. 

The best performance of lever watches during the year was that of 
No. 33,884 by Jos. White and Son, Coventry, which gained 84'9 
marks. 

Non-Magnetic Watches.-Twelve watches thus designated have been 
examined during the' year, both as to their ordinary time-keeping 
and also as to their non-magnetic properties, ,and although the trial 
to which they are submitted is severe-the movement being tested in 
an intense magnetic field, both in vertical and horizontal positions, 
and gradually approached to and removed from the poles, whilst 
its behaviour is critically watched-in the majority of cases the 
watches were found to perform very satisfactorily. 

Marine Ohronometers.-The Committee having been requested by 
the Naval Attache to the Royal Italian Embassy to undertake trials 
for Marine chronometers ou the Greenwich plan, Mr. Constable 
visited the Royal Observatory, Greenwich, by kind permission of the 
Astronomer Royal, and was afforded every facility to make himself 
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familiar with the system of rating chronometers carried on there for 
many years past. 

The Greenwich trial lasts for twenty-nine weeks, the movements 
being tried during alternate periods of seven and four weeks at the 
ordinary temperature of the air, and in a hot room at temperatures of 
from about '150 to 1000 Fahr. This gives a total of twenty-one weeks 
at atmospheric temperatures and eight weeks in the oven. 

The difference, in seconds, between the greatest and least weekl.v 
rates of a chronometer during the trial being d.enoted by a, and the 
greatest difference, in seconds, between the rates of two successive 
weeks by b, the smallness of the quantity a + 2b has been adopted at 
Greenwich as the measure of the excellence of a chronometer. 

At the request of the Italian Naval Attache the test at Kew was 
to be directed to ascertain in which of the chronometers sent for trial 
the value of a + 2b did not exceed 38. 

It was decided to utilise for the trial the Pendulum Chamber in 
the basement and the North room in the new wing. The former is 
constructed of wood, double walled, with a 6-inch air space all round, 
and having been originally designed with a view to reducing tempera
ture variations to a minimum, it was admirably suited for conver
sion into a hot chamber. 

A gas furnace, made of copper to avoid the risk of disturbing the 
magnetographs, was specially built by Messrs. Fletcher, Russell, and 
Co., of Warrington. It has given entire satisfaction, being perfectly 
under control,.so that any desired temperature up to 1000 Fahr. can 
be reached and regularly maintained. By means of two copper fiueR 
the products of combustion are taken into the outer air, and the 
atmosphere of the hot chamber is at all times pure and free from 
fumes, while the presence of several open vessels of water prevents 
undue desiccation." 

The North room referred to above is used for the ordinary tem
perature testR, and in :it temperatures as low as 37° Fahr. have been 
observed. In addition to the ordinary maximum and minimum 
thermometers a "Richard" thermograph is used, which supplies a 
continual record of the temperature. 

Two sets of t.rials were started during the year: the principal-for 
which 30 chronometers were entered-commencing on June 1, 
while the subsidiary-for which there were 12 entries-commenced 
on November 1. Of the 30 chronometers sent for the first trial 
only 14 attained the limit prescribed by the Italian Government. ..A. 
brief summary of their performance will be found in Appendix III, 
Table III. 

During the year 10 chronometers have been received for the 
ordinary trials. Of thec;;e 1 obtained the A certificate and 3 B 
certificates, while 2 failed to pass and 4 are still under examination. 
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A mean time Astronomical Regulatol' has also been rated at tem
peratures of 40° to 80° Fahr., and a statement of its performance 
issued. 

VII. MISCELLANEOUS. 

Lens Testing.-During the year 31 lenses have been tested; of these 
13 received class A and 18 class B certificates. These numbers 
though small show a gratifying increase on the two previous years. 

The testing apparatus has been the subject of a good deal of in
terest, several practical opticians of eminence and others interested 
in photography having inspected it and enquired into the details of 
the various tests. 

Library.-During the year the library has received as presents the 
publications of-

26 Scientific Societies and Institutions of Great Britain and 
Ireland, and 

108 Foreign and Colonial Scientific Establishments, as well as of 
numerous private individuals. 

During the summer a partition was removed which used to divide 
the library into an outer and an inner portion. The conversion into a 
single room has greatly improved the appearance of the library, and 
has been found advantageous in various other ways. 

Loans, ~c., Repaid.-The Royal Society have been repaid half their 
loan of £400 made last year towards defraying the cost of the new 
building, and also the unspent balance-£117 Is. 7d.-of the pen
dulum account 

Paper.-Prepared photographic paper has been procured and sup
plied to the Observatories at Aberdeen, Oxford, Stonyhurst, Lisbon, 
Mauritius, St. Petersburg, Toronto, and through the Meteorological 
Office to Batavia, Fort William and Valencia. Plain Papier Saxe 
has been sent to Coimbra Observatory, anemograph sheets to the 
Hong-Kong and Mauritius Observatories, and blank forms for the 
entry of magnetic observations to the Observatories at Falmouth s,nd 
Valencia, and to the Science and Art Department, London. 

House, Grounds, and Patk.-These have all been kept as usual during 
the year. In view of the increased and increasing extent to which the 
Old Deer Park is now allotted to athletic clubs and other associations 
having for their object the public amusement, negotiations have been 
entered upon with the Office of Her Majesty's Woods and Forests for 
the purpose of securing ampler protection to the Observatory. 

SubjOIned to this Report will be found a list of instruments, 
apparatus, &c., the property of the Incorporated Kew Committee, at 
present lent to various.institutions and scientific men. 
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The balance sheet for the year, with a comparison of the expenditure 
for the two years 1892 and 1893 is also appended. It is subject to a 
further audit by the Royal Society if the President and Council 
should so require. 

PERSONAL Es'rABLISHMENT. 

The staff employed is as follows :

C. Chree, M.A., Superintendent. 
T. W. Baker, Chief Assistant. 
E. G. Constable, Observations and Rating. 
W. Hugo, Verification Department. 
J. Foster 
T. Gunter 
W. J. Boxall 

" " 
" " 
" " E. Dagwell, Observations and Rating. 

R. S. Whipple, Accounts and Library, and five other Assistants. 

April 11, 1891 

FRANCIS GALTON, 

Ohairman. 
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List of Instruments, Apparatus, &c., the Property of the Kew Uom
mittee, at the present date out of the custody of the Superintendent, 
on Loan. 

To whom lent. Articles. 
Date 

of loan. 

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

The Science and Art 
Department, South 
Kensington. 

Browning's Rigid Spectroflcope, Photographic 
Self-Registering Horizontal Force Magneto
meter, Photographic Self-Registering De
clination Magnetometer, the St. Helena 
Magnetometers, Declination Compass used 
by Sir J. Richardson, Portable Vibration 
Apparatus used on H.M.S. "Thunderer" in 
1841, Dip-Circle used by Sir J. Ross, 
Ronalds' Electrical Machine, Ronalds' 
Apparatus for Atmospheric Electricity, 
Thomson's Divided Ring Electrometer, 
Quadrant by Butterfield, Photographs of 
the Sun taken with the Kew Heliograph, 
Balance Anemometer by Ronalds, Ronalda' 
Rain and Vapour Gauge, Eight-haired 
Saussure's Hygrometer, Kreil's Barograph, 
Ronalds' Photo-Barometrograph, and a 
Model to show Galton's Method of Verify-
ing Sextants ••••••••••••.•.••••••••••••• 1876 

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

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

Captain W. de W. Mason's Hygrometer, by Jones ••••••••• 0.0. 1885 
Abney, F.R.S. 

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

R. J. Ellery, F.R.S.. Pendulum Apparatus, complete, with Richard 

1885 

1892 Thermograph ••••••••••...•••••••••• 0 ••• 

~--------~------------------~----I 
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Comparison of Expenditure (excluding Commissions) for the twelve 
months ending December 31st, 1892, and December 31st, 1893. 

Heads of Expenditure. 1892. 1893. Increase. i~~ --------------
A.dministration- ;£ s. d. ;£ 8. d. £ 8. d. ;£ 8. d. 

Superintendent •••••• 400 0 0 291 13 4 .. 108 6 8 

Office ••••••••.•• 0 •• 200 3 0 148 18 0 · . 51 5 0 

Rent, fuel, lighting, 
&c. 00 •••••••••••• 58 16 10 85 12 3 26 16 5 

Attendance and con-
tingencies •••••.•• 184 12 10 219 3 1 3410 3 

"Whipple" Fund .. .. 50 0 0 50 0 0 

NormalOoservatorg-

Salaries .••••••••••. 296 12 0 340 18 5 44 6 5 

Incidental expenses •. 31 14 11 63 17 5 32 2 6 

Researckes-

Salaries •••••••••... 223 5 0 227 4 0 3 19 0 

Incidental expenses .. 211 0 .. .. 211 0 

Test8-

Salaries ••••••.••••. 858 17 7 866 18 0 8 0 5 

Inciden~al expenses .. 18R 15 2 181 8 7 · . 2 6 7 

-----
Ordinary expenditure, 

showing an increa~e 
of £35 6s. 9d. 

2,440 7 4 2,476 13 1 199 15 0 164 9 3 

Repayment of Loan 
from Royal Society .. .. 200 0 0 200 0 0 
Payment of unex-
pended balance of .. 117 1 7 117 1 7 
Pendulum Grant .••• 

Extension of Premises .. 656 10 0 59 16 9 · . 596 13 3 ---
516 16 7 761 2 6 

------ ---
Total expenditure ••.••• 3,096 17 4 2,852 11 6 .. 244 511 
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APPENDIX A. 

MEMORANDUM OF ASSOCIATION. 

1. The name of the Association is "THE INCORPORATED KEW COMMITTEE OF 
THE ROYA.L SOCIETY." 

2. The registered office of the Association will be situate in England. 
3. The objects for which the Association is established are:-

1. The administration, under the direction of the Royal Society, of so much 
as shall be paid to them of the income of the Trust Fund founded by 
Mr. GA.SSIOT for maintaining the Kew Observatory and carrying on the mag
netic, meteorological, and other physical observations there, but the Royal 
Society is not to be responsible for the acts or omissions of the Association, or 
for the Application of the income of the said Trust Fund when paid over to the 
Association, or for the misapplying of such income or for any debts or liabilities 
which may be incurred by the Association. 

2. The maintenance and the management of an Institution for the supply, 
examination, and testing of inst.ruments for scientific and other purposes, 
and the investigation and application of methods of measurement and obser
vation. 

3. The doing all such lawful things as are incidental or conducive to the 
attainment of the above objects. 

4. The income and property of the Association, whencesoever derived, sball be 
applied solely towards the promotion of the objects of the Association as set forth 
in this Memorandum of Association; and no portion thereof shall be paid or 
transferred directly or indirectly, by way of dividend, bonus, or otherwise howsoever 
by way of profit, to the Members of the Association. 

Provided that nothing herein shall prevent the payment, in good faith, of 
rpmuneration to any 'Officers or servants of· the Association, or to a:1Y Member of 
the Association, or other person, in return for any services actually rendered to the 
Association. 

5. The fourth paragraph of this Memorandum is a condition on which a licence 
is granted by the Board of Trade to the Association in pursuance of Section 23 of 
the Companies Act, 1867. 

6. If any Member of the Association pays or receives any dividend, bonus, or 
other profit, in contravention of the terms of the fourth paragraph of this 
Memorandum, his liability shaH be unlimited. 

7. Every Member of the Association undertakes to contribute to the assets of 
the Association, in the event of the same being wound up during the time that he 
is a Member, or within one year afterwards, for payment of the debts and liabilities 
of the Association contracted before the time at which he ceases to be a Member, 
and of the costs, charges, and expenses of winding up the same, and for the adjust
ment of the rights of the contributories amongst themselves, such amount as may 
be required not exceeding one pound, or in case of his liability becoming unlimited, 
such other amount as may be required in pursuance of the last-preceding paragraph 
of this Memorandum. 

8. If upon the winding up or dissolution of the Association there remains, after 
the satisfaction of all its debts and liabilities, any property whatsoever, the same 
shall not be paid to or distributed among the Members of the Association, but shall 
1'e given or transferred to the President and Council of the Royal Society, and on 
any winding up the Association shall consent to the appointment of any liquidator 
who may be nominated by the said President and Council. 

VOL. LV. Z 
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9. True accounts shall be kept of the sums of money received and expended by 
the Association and the matter in respect of which such receipt and expenditure 
takes place, and of the properties, credits, and liabilities of the .Association; and, 
subject to any reasonable restrictions as to the time and manner of inspecting the 
same that may be imposed in accordance with the Regulations of the Association 
for the time being, shall be open to inspection of the Members and to the President 
and Council of the Royal Society. The accounts of the .Association shall be sub
mitted annually to the Royal Society for audit, or to any auditor or auditors to be 
appointed from time to time by the Royal Society, or by the Association acting 
under the authority of the Royal Society. 

We, the several persons whose names and addresses are subscribed, are deRirous of 
being formed into an Association in pursuance of this Memorandum of Association. 

Signed by Members of the Committee. 
Dated the 31st day of January, 1893. 

ARTICLES OF ASSOCIATION. 

(1.) For the purposes of registration the number of the Members of the Associa
tion is declared not to exceed twelve. 

(2.) These Articles shall be construed with reference to the provisions of the 
Companies Act, 1862, and the Companies .Act, 1867, and terms used in these .Articles 
shall be taken as having the same respective meanings as they have when used in 
those Acts. 

(3.) The Association is established for the purposes and subject to the conditions 
expressed in the Memorandum of Association. 

(4.) Qualification of Members.-The Association shall consist of such of the 
present Members of the Kew Committee of the Royal Society as consent to be 
Members. 

(5.) Admiss1:on Of Members.-Future Members shall be nominated from time to 
time by the Council, for the time being, of the Royal Society. 

(6.) Honorary Officers and their Elections.-The Chairman shall be nominated 
by the Council of the Royal Society. 

(7.) Management of the Association.-The business is to be managed by the 
Members of the Association. 

(8.) Meetings, Proceedings, '.tc.-The First General Meeting of the Association 
shall be held within four months after the registration of the Memorandum of 
Association. A General Meeting shall be held at least once iu each year, in accord
ance with Section 49 of the Companies Act of 1862. The Ordinary Meetings of the 
Association shall be held as the Committee shall direct, and their proceedings shall 
be regularly recorded. The Association shall submit yearly a Report of its pro
ceedings to the Royal Society. 

(9.) Accounts, Audit.-The annual statement of income and expenditure of the 
Association shall be sent to the President and Council of the Royal Society for 
audit, as provided by Section 9 of the Memorandum of Association. 

(10.) A notice may be served by the Association upon any Member, either 
personally or by sending it through the post as a prepaid letter, addressed to such 
Membcr at his registered place of abode. 

Any notice, if served by post, shall be deemed to have been served at the time 
when the letter containing the same would be delivered in the ordinary course of 
the post, and in proving such service it shall be sufficient to prove that the letter 
containing the notice was properly addressed and put into the Post Offic~. 

Signed by Members of the Committee. 
Dated the 31st day oJ, January, 1893. 
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APPENDIX I. 

~IAGNETICAL OBS'ERVATIONS,' 1893. 

Made at the Kew Observatory, Richmond, Lat. 510 28' 6" 
N. and Long. Oh 1m 158 '1 W., height 34 feet above mean 
sea-level. 

The results given in the following tables ~re 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. 38, and needles 1 and 2, which are 3i inches in length. 

The Declination and Force values given in Tables I to VIII are pre
pared 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 1893 which 
were selected by the Astronomer Royal, as suitable for the deter
mination of the magnetic diurnal variations, and which have been 
employed in the preparation of the magnetic tables :-

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

7, 8, 15, 25, 26. 
1, 11, 13, 26, 27. 

10, 13, 18, 19, 20. 
4, 9, 21, 22, 23. 
2, 14, 17, 21, 28. 
8, 13, 17, 22, 24. 
5, 6, 10, 30, 31. 
1, 9, 16, 17, 27. 
4, 7, 13, 23, 24. 
9, 11, 16, 21, 22. 
7, 11, 15, 20, 21. 
7, 13, 18, 21, 22. 

z 2 
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Table I,-Hourly Means of Declination, as 

Hours l~d_1 I, 
I 2, I 3, 

I-
4, I 5, 

I 6,- I 7, I s, I 9_ 
I 10. 

I 
11, 

(17° +) West, Winter, 0 

1893, " 
Months_ , , , , , , , , .I , , , 
Jan, " 28'9 29'6 30'4 31'2 31'6 31'6 31'S 31'6 31'3 31'3 32-3 34'0 ' 
Feb, " 31'3 31'2 31'1 31'2 ~n'o 30'S 30'5 29'9 29-4 29-8 31'6 34-1 ' 
March _ 30'3 30'2 29-7 29'6 29-2 28'9 28'4 27'7 26-3 26'6 28-5 '32'2 
Oct, " 25'1 25'1 25'0 25'1 25'1 25'1 24-4 23-7 22'9 22'7 24-4 27'S 
Nov, " 23'7 24-3 24-4 24-4 24'3 24'3 24-0 23'5 22-8 22'4 23'S 26-S 
Dec, " 25'2 25'6 26'1 26'1 25'9 25'6 25-6 25-S '25 -2 24'5 25-2 26'4 

------------------ -- ----
Mean, 27'4 27-7 27'8 27'9 27'S ;n'7 27'4 26-9 26'3 26'2 27'6 30'2 , 

I 

Summer, 
. , , , , , , , , , , I I 

April, , 30'4 30'3 30'3 30'1 29'9 29'5 28-1 27'0 ' 25'4 25'7 27'5 31'9 
May,_ 28'7 29-0 29'1 28'6 28'0 26'1 24'9 23'7 23'4 24'7 27-9 32'3 
June .. 29'4 28'7 28-6 28'3 27-4 25'5 23"9 23-8 23-6 24'8 27'6 30'7 
July .. 26'2 26'1 25'8 25 -6 24'9 23'5 22'1 21'2 • 21'4 22'9 25'S 29'6 
Aug, ,. 27'6 27'6 27'2 26"9 26'2 25-2 23'4 22'2 22'S 24'4 27'0 30'3 
Sept, ,_ 26'0 25'9 26'1 25'2 24'6 24'6 23'7 23'0 22'2 ' 23'S 26'S 30'6 --- ----------------'--,------

Mean, 28 -0 27'9 27'S 27·4 26'8 25'7 24-3 23'& 23'1 24'4 27'1 30-9 

Table n,-Solar Diurnal Range of the Kew 

Hours I Mid,] 1. I 2, 
I 

3, I 4, I 5, I 6_ I 7_ 
I 

s, I 9. I 10, In, I 
Summer mean, 

1-0'-81-;-91-:-1:0 1-1'-4 ' I ' 1 ' -2'0 -3?, ~4'5, , 1 ' / ' 1 ' I ' -:5 '3 -5 '7 -4 '4 -1 '7 +2 '1 

. 
Winter 'mean,' 

, . 

1 ' I ' I- , 1 ' 1 ' I '/ '-/' -I ' I ' I ' / ' -1'5 .-1'2 ~1'1 -1'0 ~1'1 -1:2.~l,& .... 2'O,.-2'6 -2'7 -1-3 +1'3 

AI1llual mean, . " , , , , " • , 

I I' I:' I ' 1 ' I ,:! -; -r ; -I ' / ' I ' 1 " 1-'1'1 -1'0 -:-1'0 -1'2 -1'5 -2:1 -:-~,'9, :-,3,-~ -4'1 -3'5 -1'5 +1'7 

•••• t, . , 
:is" OTE:-When the sign is + the magnet 

• ' ... s • • 
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determined from the selected quiet Days in 1893_ 

Noon'l 1. I 2, I 3, I 4_ 
I 

5_ I 6, I 7, I 8. I 9. I 10,1 11.1 Mid_ 

WintRr_ 

, , I , , t , , , , , , I 

35-6 36-4 36-2 35'3 35'1 34-5 33-8 33 '3 32'8 32-0 31-8 31'4 81'4 
35'9 36-3 35'9 35-0 33'7 32'9 32'5 32'1 32-0 31'6 31-3 31-1 31-2 
36-2 38-4 38-4 36'3 34-2 31-9 31-6 30'9 30-5 30-3 30'5 . 30-4 30-1 
30-5 31'S 31-6 30-1 28-6 27-6 27-0 26-5 25'9 25-1 25'1 24-9 24-7 
29-0 29-9 29-1 28-2 27-4 26-7 26'2 26'0 25-0 24'7 211-5 24'5 24'8 
27-8 28'7 28'9 28-5 27-7 27'1 26"9 26-4 25-7 25'6 25'4 25'4 25'1 

-_.-----.-1--- '--------------
I 

32-5 33-6 33-3 32"2 31-1 30-1 29-7 29-2 28'6 28-2 28'1 27'9 27-9 

Summer_ 

, , I , , , , , , , , I ' , 
35-9 38'7 38 -5 ' 36'8 34"6 32-4 31-1 31-1 31'0 31'0 30'8 30'6 30-4 
36-5 37'9 37'0 35-3 32-7 30-9 29 '7 ~ 29-4 29 '5 . 29-6 29-4 29'1 29-2 
34-0 ~5-8 36'0 34-4 32-9 31-4 30'4 29'5 29-4 29-2 29'5 29'1 29'2 
32'3 33-9 34-4 33-3 31-0 28-8 27'S . 26-6 26'5 . 26'8 27'2 27-1 26-6 
33-9 35'6 35'2 33 -5 . 31-3 29-1 28'2 28'2 27-7 27-7 27'6 27'6 27'6 
33'9 34'7 34-5 32'6 30-3 28'5 27'7 27-5 27 -1 . 26'9 26'7 25'S 25'6 
-------1---': ---------------- --

34-4 36-1 35 '9 . 34"3 32'1 30'2 29'1 28'7 28-5 28-5 28'5 28'2 28'1 

Declination as derived from Table I. 

N 00 .. 1 1. I 2. \ ~ I ~..\ •. I 6. I 7. i a I 9. 1 10. j u. j Mid. 

Summer mea,n. 

Wint~r mean. 

+3~6 +4'.7. +:.4 !+;.3 +;·2 +;·2 +;·S +;.3 -;·3 -0'·7 -O'.S -;·0 -1'·0 

.Annual mean. 

H'·6 + 6'·0 1+;·7 \ +:·4 + 2'·7 \ + ;·3 + 0'·5 + ;.1 -;·3 -0'.51-;·. -;.8 -;·9 I 
points to the west of its mean position. 
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Table IlL-Hourly Means of the Horizontal Force in C.G.S. units 

Hours I MID. I 1. I 2. I 3. I 4. I 5. I 6. 
1 

7. 
1 

8. I 9. 
1 10·1 11. 

0'18000 + Winter. 

1893. 
Months. 
Jan .•• 208 210 210 214 217 219 219 221 218 213 207 201 
Feb .•• 235 235 234 235 236 236 236 235 231 219 213 210 
March. 230 228 228 227 22/7 227 227 225 217 203 196 1!:14 
Oct .•• 246 243 241 245 243 245 243 239 229 219 210 211 
Nov .•• 236 237 238 236 239 239 239 238 234 222 211 209 
Dec .•• 251 251 252 253 254 257 259 259 257 252 245 240 
----------------------------

Mean. 234 234 234 235 236 237 237 236 231 221 214 211 

Summer. 

April •• 246 245 245 245 246 247 250 249 241 227 209 199 
May •. 244 244 244 246 245 242 238 231 218 208 205 209 
June •. 247 243 242 243 243 241 236 228 221 214 212 212 
July •• 255 254 252 253 253 253 248 239 230 222 218 220 
Aug ••• 260 261 261 261 26l 259 252 243 I 235 225 220 224 
Sept .•• 250 249 250 247 248 245 241 236 226 219 212 216 

M",n •• 1250 
----------------I-----

249 249 249 249 248 244 238. 228 219 213 213 

Table IV.-Diurnal R.ange of the Kew 

HOUrs.! Mid. I 1. I 2. 
1 

3. 
1 

4. 
1 

5. I 6. I 7. 
f 

8. 
f 

9. I 10. I 11. 

Summer mean. 

1+ '000061 + '00005\ + '000051 + '00005\ + '000051 + '00004·1 'ooO()ol- '000061- 'O0016[ - '00025 [ - 'O~:U r - '00031 

Winter mean. 

1+ '000021+ '00()()2\+ '000021+ .ooooa[+ '000041+ .oooo~1 + '00005\+ '000041- '000011- '000111- '000181- -00021 

Annual mean. 

I ) + '00004! + .ooooal + .ooooa! + '00004[ + '000041 + '00004\ + '000021- '00001\- '000081- .000181- '00024 r - '00026 

. N()TE.~When the sign is + the 
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(corrected for Temperature), as determined from the selected quiet Days in 1893. 

Noon. 1 1. 
1 

2. 
1 

3. 
1 

4. 
I 

5. I 6. I 7. I 8. 
1 

9. 
1 10·1 

11. I Mid. 

Winter. 
~-

207 213 213 212 212 213 218 220 218 217 218 219 221 
~16 223 230 229 230 231 235 236 239 238 237 238 238 
199 207 218 223 229 228 231 233 235 234 233 232 230 
219 225 229 233 237 239 245 245 245 250 248 249 248 
211 217 223 229 233 238 240 240 240 241 241 240 241 
241 245 248 251 254 256 257 259 257 258 257 ~55 252 ---------------------------
216 222 227 229 232 234 238 239 239 240 239 239 238 

Summer. 

201 213 225 237 243 247 248 249 253 250 250 248 248 
221 229 239 247 253 256 255 255 255 255 251 251 252 
220 226 237 244 251 256 257 260 257 255 254 252 252 
230 235 243 255 ~59 264 270 269 266 264 260 258 256 
234 245 253 258 262 263 264 267 267 269 265 264 263 
225 234 243 247 245 249 254 255 258 .259 259 ~1255 ----
222 230 240 248 252 256 258 259 259 259 256 255 254 

Horizontal Force as deduced from Table III. 

Noon. \ 1. I 2. I 3. I 4. I 5. 
I 

6. I 1. 
1 

8. 
1 

9. I 10. I 11. i Mid. I 
Summer melln. 

- '00022\- '000141- '000041+ '000041+ '000081+ '000121+ '000141+ '000151+ '000151+ '000151+ '00012J+ .0001~+ 'O001~ 
Winter mean. 

- '00016\- '000101- '000051- 'OOOO:i\ '00000\+ '000021+ '00006[+ '000071+ '000071+ '000081+ '000071+ '000071+ '00006 

Annual mean. 

- '00019\- '000121- '000041 '000001+ '000041+ '000071+ '00010\+ ,oooul+ '0001l[+ .ooon\+ '000091+ '000091 + '~O8 
reading is above the mean. 
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Table V.-Hourly Means of the Vertical Force in C.G.S. units (corrected 

Hour~ [Mid.! 1. I 2. 
I 

3. 
I 

4. 
I 

5. 
I 

6. 
I 

7. 
I 

8. 
I 9.. I 10. I 11. 

0'43000 + Winter. 

1893. 
Months. 
Jan .•. 942 939 939 938 938 938 938 939 939 940 937 934 
Feb ..• 956 956 955 955 9a5 955 955 955 956 955 951 950 
March. 902 902 £102 903 904 906 906 909 909 905 900 893 
Oct .•. 854 854 854 858 853 852 852 853 852 850 844 840 
Nov .•• 901 901 899 900 900 900 900 900 901 899 895 894 
Dec .•. 923 923 923 922 922 922 921 922 921 920 917 916 

------------ ----------
Mean .. 913 913 912 912 912 912 912 913 913 912 907 905 

Summer. 

April •. 905 907 907 908 910 911 912 913 912 909 900 891 
May .. 870 871 872 871 871 874 875 875 871 863 852 842 
June •. 841 841 842 843 845 849 850 848 844 838 831 825 
July •• 866 867 869 871 874 877 877 876 872 : 867 862 855 
Aug .•• 924 925 925 926 927 929 930 930 925, 919 912 908 
Sept ... 901 902 903 903 904 905 .906 907 ; 905 ' 900 891 888 
----------------- ------ ----
Mean .. 885 886 886 887 889 891 892 892 888 883 875 868 

I i 

Table VL-Dinrnal Range of the Kew 

l~o=)~~1 Mid. I 1. j 2. I 3. I 4. J 5. I.~· I 7. 8. I 9.. I 10. I 11. 

Summer mean. 

__ l + '000021.+ '000031 -I- '000031 + ' 000041 + -000061 + '000081 + '000091 + '0000.9 J + '000051 '00000 1- '000081- '00015· 

Winter mean. 

l +.ooooal +.ooooa\ + '00002j + '00002i + '00002) ~ '000021 + '000021 + .ooooal + .ooooal + '000021- .ooooal- '0000:; 

Annual mean. 

NOTE.-When the sign is + the 
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for Temperature) J as determined from the selected quiet Days in 1893. 

Noon I 1. 
I 

2. I 3. 
I 4. 

I 
5. 

I 
6. I 7. I 

8. I 9. I 10·1 n.1 Mid. 

Winter. 

I 

i 1 

I 

939 I 932 936 : 942 943 944 943 944 943 941 940 939 939 
949 948 950 952 955 955 955 . 954 953 954 955 956 955 
889 891 896 902 907 907 907 905 904 903 903 904 902 
840 842 843 848 850 850 849 : 848 848 848 848 848 848 
1:194 897 898 901 900 900 8~7 897 897 . 896 896 895 894 
916 917 919 923 923 . 922 920 920 919 918 918 918 918 

---~ --. ------I-------------
903 905 908 911 913 913 912 911 911 I 910 910 910 909 

Summer. 

887 885 892 899 904 911 911 911 910 909 908 909 909 
R42 846 855 863 868 871 871 868 867 865 864 863 863 
825 830 832 835 837 840 841 841 838 837 834 835 834 
851 851 856 8M 872 878 880 878 876 874 872 870 868 
907 909 917 920 922 926 922 920 918 916 916 916

1 

916 
889 890 895 901 904 906 906 906 905 904 905 906 908 

I 867 -
--- ------------ ----

869 875 881 885 889 889 887 886 884 883 883
1 

883 .. 
-

Vertical Force as deduced from Table V. 

Noon. I 1. 
I 

2. 
1 

3. 
1 

4. 
I 

5. 
I 

6. I 7. I 8. I 9. I 10. I 11. I Mid. 
I 

Summer mean. 

- '000161- '000141- '000081- '00002\+ '00002\+ '00006\+ '00006\+ '000041+ .0000~1+ '00001\ '00000 1 '00000 \ '00000 

Winter mean. 

- '000071- '000051- '00002\ + '000011 + '000031+ '00003\ + '000021+ '000011+ '000011 '00000 t '00000 I '00000 1- '00001 

Annual mean. t:-

- '000121- '000101- '00005\ '00000 \+ '00003\+ '00005\+ '00004\+ '00003\ +'00002\ + '000011 '00000 I '0000(\ l'OC(lOO 

reading is abo\'e the mean. 
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\ 

Table VII,-Hourly Means of the Inclination, ealculated 

Hours 'I Mid'i 1. 
I 

2, 
I 3. I 4. 

I 
5. 

I 
6, 

I 
7. 

1 
8, 

I 
9, 

1 
10, 

I 
11. 

67° + Winter, 

1893. 
Months. I I I I I I I I I I I I 

Jan .... 29'6 29'3 29'3 29'1 28'8 28'7 28'7 28'6 28'8 29'2 29'5 29'S 
Feb ... , 28'2 28'2 28'2 28'1 28'1 28'1 28'1 28'1 28'4 29'2 29'5 29'7 
March, 27'0 27'1 27 '1 27'2 27'2 27'3 27'3 27'5 28'0 28'9 29'2 29'1 
Oct, ... 24'6 24'8 24'9 24'6 24'8 24'6 24'7 25'0 25'7 26'3 26'7 26 '5 
Nov ... 26'5 26'5 26'4 26'5 26'3 26'3 26'3 26'4 26'7 27'4 28'1 28'2 
Dec .... 26'2 26'2 26'1 26'0 25'9 25'7 25-6 25'6 25'7 26'0 20'4 26'7 

-----------------------
Mean. 27'0 27'0 27'0 26'9 26'9 26'8 26'8 26'9 27'2 27'8 28'2 28'3 

Summer, 

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

April, • 26'0 26'1 26'1 26'1 26'1 26'1 25'9 26'0 26'5 27'4 28'3 28'7 
May .. , 25'2 25'2 25'2 25'1 25'1 25'4 25 '7 26 ~2 26'9 27'4 27 '3 26'7 
June •. 24'2 24'4 ,24'5 24'5 24'5 24'8 25'1 25'6 26'0 26'3 26'2 26'0 
July .. , 24'3 34'4 24'6 24'6 24'7 24'8 25 'I 25'7 26'1 26'5 26'7 26'3 
Aug, " 25'6 25'6 25'6 25'6 25'6 25'8 26'3 26'9 27'3 27'8 27'9 27'6 
Sept, " 25'6 25'7 25'7 25'9 25'8 26'1 26'4 26'7 27'3 27'7 27'9 27'5 

- Mean, \""25 '2 
--------- ---------------
25'2 25'3 25'3 25'3 25'5 25'8 26'2 26'7 27-2 27'4 27'1 

Table VIn,-Diurnal Range of the 

Hours I Mid, I 1. I 2, 
I 

3, 
I 

4, i· 5. 
I 

6, 
I 

7, 
I 

8, I 9, 110. In. 
Summer mean, 

1-;·31-~·s 1-~·21-~·21-~·21 I +~.31+~·7 I 
I I , I ' I 

0'0 +1'2 + 1'7 + 1'9 +1'6 

Winter mean, 

, I ' I I I I I , I I I , 
-0'1 -0'1 -0'1 -0'2 -0'2 -0'3 -0'3 -0'2 +0'1 +0'7 +1'1 +1'2 

Annual mean, 

~ 

\-;.21-~·21-~·2 I I I I , I , 
, \ ' 

-0'2 -0'2 -0'2 0'0 +0'3 +0'7 +1'2 +1'5 +1'-1, 

NOTE,-When the sign is + 
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from the Horizontal and Vertical Forces (Tables III and V). 

I 

I I I I I 1 7. I I I I 
I Mi,l. Noon, I 1. 2, 3. 4, 5, 6, .S, 9, 10, 11, 

Winter, 

I I I I I , , , , , , , ) , 

29'4 29'1 29-1 29'3 29'3 29'3 2S'9 28'8 28'9 28'9 28'S 28'7 281> 
29'2 28'7 28'3 28'4 28'5 28'4 28'1 28'0 27'8 27'9 28'0 28-0 27'9 
28'7 28'2 27'6 27 -5 27'2 27'3 27'1 26'9 26'7 26'7 26'8 26'9 27'0 
26'0 25'6 25'4 25'3 25'1 24'9 24'5 24'5 24'5 24'2 24'3 24'2 24'3 
28'0 27'7 27'3 27'0 26'7 26'4 26-2 26'2 26'2 26'1 26'1 26'1 2tJ,() 

26'6 26'4 26'3 26'2 26'0 25'8 25'7 25'5 25'7 25'6 25'6 25'8 26'0 
------------------------------

28'0 27'6 27'3 27'3 27'1 27'0 26'8 26'7 26"6 26'6 26'6 26'6 26'6 

Summer, 

I I , , I I , , I , , I , 
28'5 27'6 27'0 26'4 26'2 26'1 26'0 26'0 25'7 25'S 25'8 26'0 26'0 
25'9 25'5 25'1 24'8 24'5 24'4 24'5 24'4 24'3 24'3 24'5 24'5 24'4 
25'5 25'3 24'6 24'2 23'8 23'5 23'5 23'3 23'4 23'5 23'5 23'1 28'6 
25'6 25'2 24'8 24'3 24'2 24'0 23'7 23'7 23'9 23'9 24'1 24'2 24'3 
26'9 26'2 25'9 25'6 25'4 25'4 25'3 25'0 25'0 24'8 25'0 25'1 25'2 
27'0 26'4 25'9 25'8 26'0 25'8 25'5 25'4 25 '2 25'1 25'1 25'2 25'0 

--------------,. ---------24-7 -;4-;12;;-26'6 26'0 25'6 25'2 25'0 24'9 24'8 24'6 24'6 24'6 

Inclination as deduced from Table VII. 

~oon·1 I, 
I 

2, I 3, 
I 

4, 
I 

5, 
I 

6, 
I· 

7, I 
8, 

I 
9, 

I 
10, 

I 
11, I Mid, 

Summer mean, 

I I ., I I I ; I , I ' , I ' I 

+1'1 +0'5 +0'1 -0'3 -0'5 -0'6 -0'7 -0'9 -0'9 -0'9 -0'8 -0'7 -0'7 

Winter mean, 

, I I I I I , I ' I , I ' -~'51-0'5 +0'9 +0'5 +0'2 +0'2 0'0 -0'1 -0'3 -0'4 -0'5 -0'5 -0'5 

Annual mean, 

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

+1'0 +0'5 +0'2 -0'1 --0'3 -0'4 -0~5 -0-7 -0'7 -0'7 -0'7 -0'6 -0'6 

the reading is above the mean. 
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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. 

1893. 

January •••• e ••••••••• 8 14 -
February .••••••••••••. 10 11 -
March .•.•••••••••••.. 12 15 -
.April ••••.••••••••••.. 20 18 -
May •••••••••••••••••• 15 17 -
June ••••••••••••••••• 17 19 -
July .•••.••••••••••••• 12 10 -
.August ••••••••••••••. 18 20 -
September ••••••••••••. 11 12 -
October •••••••••••••• 15 15 -
November ••••••••••••. 8 13 -
December .•••••••••••• 9 9 -

Totals for 1893 •••• 155 173 -
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