


Ileport of the Incorporated Kew C01nmittee for the Year 
ending December 31, 1894. 

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

l1r. F. Galton, Ohairl1wn. 

Ca.ptain W. de W. Abney, C.B., :Ml'. R. H. Scott. 
R.E. Mr. W. N. Shaw. 

Prof. 'V. G. Adams. 
Captain E. W. Creak, R.N. 
Prof. G. C. Foster. 
The Earl of Rosse, K.P. 
Prof. A. 'V. Rucker. 

Lieutenant-General R. Strachey, 
C.S.I. 

General J. T. Walker, C.B. 
R€ar-Admiral W. J. L. Wharton. 

'The Committee much regret the loss of the services of Admiral 
Sir G. H. Richards, K.C.B., formerly Hydrographer to the Admi­
)'alty, who haR found it necessary to retire, after having served on 
the Committee from the date) 1871, when the Royal Society under­
took the administration of the Observatory. 

The vacancy thus occasioned has been filled by the appointment of 
Mr. ,,\V. N. Shaw, Tutor of Emmanuel College, Cambridge, and Univer-
1J;t.y Lecturer in Physics. 

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

bt. :Magnetic observations. 
2nd. Meteorological observations. 
3rc1. Solar observations. 
4th. Experimental, in connexion with any of the above departments . 
• I)th. Verification of instruments. 
6th. Rating of Watches and ~farine Chronometers. 
7th. Miscellaneous. 

I. MAGNETIC OBSERVATIONS. 

No change of importance has been made in the magnetographs 
during the past year. The curves representing the Declination, Hori-
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zontal Force, and Vertical Force variations have been obtained unin­
terruptedly, and, as in former years, the scale values of all the 
instruments were determined in January. 

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

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

Bifilar, January 17, 1894, for 1 inch oR = 0'0280 foot grain unit. 
" 1 cm. " = 0'00051 C.G.S. unit. 

Balance, January 16, 1894, for 1 inch oV = 0'0287 foot grain unit. 
" 1 cm. ,,= 0'00052 C.G.S. unit. 

In the case of the balance magnetometer it was found necessary to 
te-adjust the instrument, and as at the same time its sensibility was 
slightly altered, the scale v~lue was again determined with the 
following result :-

Balance, January 23, 1894, for 1 inch oV = 0'0276 foot grain unit. 
" 1 em. ,,= 0'00050 C.G.S. unit. 

As regards magnetic disturbances, the most marked occurred on 
July 20 and August 20, though on the following dates the instru­
ments were a good deal disturbed :-

January 3-4, February 21, 23-25, and 28, March 30--31, April 
17-18, June 10, September 14-15, 19-20, and November 13. 

An examination of the photographic curves of April 27 and 
Jnly 10, made at the request of Mr. C. Davison, showed slight move­
ments in the horizontal force magnet, and smaller ones in the declina­
tion magnet. These movement,s 'were associated by Mr. Davison 
(' B.A. Report' for 1894, p. 151, and ' Nature,' vol. 50, pp. 450-451) 
with the Greek and Constantinople earthquakes of the same dates. 
Similar examinations have since been made on one or two occasions 
at the instance of Mr. Davison, and of Professor Tacchini, Officio 
Centrale di Meteorologia, Rome, but with negative results. 

The hourly means and diurnal range of the magnetic elements for 
1894, for the quiet days selected by the Astronomer Royal, will be 
found in Appendix I. 

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

Mean Westerly Declination. • . • • • . • 17° 23"0 
Mean Horizontal Force. • . • . . . . . . . . 0'18251 C.G.S. unit. 
Mean Iuclination ....••.•........ 67° 26"0 
Mean Vertical Force.... •. .. . ... .• 0'43914 C.G.S. unit. 

A somewhat improved method has been adopted for standardising 
the curves from the vertical force magnetograph. This introduces 
no change in the tables of "Diurnal Ranges" in the case either of 
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the Vertical Force or Inclination, but slightly affects the absolute 
values of the" Hourly Means." If the method previously in use had 
been followed, the mean results for the year would have been 

Inclination •••..........• 670 25'0 
Vertical Force ......... . 0'43881 C.G.S. unit. 

The observations of absolute declination, horizontal intensity, and 
inclination have been made weekly during the year. 

A table of recent values of the magnetic elements at the Obser­
vatories whose publications are received at Kew was communicated 
to the July number of 'Science Progress,' and it is intended to con­
tribnte similar tables to the same magazine in future years. It is 
hoped in this way to render magnetic data more generally accessible 
to investigators than they have been hitherto. 

::Mr. Armitage, of the Jackson-Harmsworth Polar Expedition, 
was given a short course of instruction in the use of magnetic 
instruments immediately prior to the departure of the expedition in 
.July. A unifilar magnetometer and a dip-circle were lent to the 
expedition on the condition of their being retnrned within a specified 
time. 

Captain Lyons, R.E., practised for a few days the taking of mag­
netic observations previous to his departure for Egypt, and Captain 
Schuck, of Hamburg, made a few comparisons of his instruments. 

:Mr. W. Watson, of the South Kensington School of Science, was, 
at the request of Professor Rucker, afforded facilities for making 
some comparisons of different magnetic instruments in the Experi­
mental Magnetic House. 

II. METEOROLOGICAL OmmRVATIONS. 

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, the editor of 'Symons's Mouthly 
Meteorological Magazine,' Dr. Rowland, and others. 
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Anemograph.-Early in the year a new" worm" spindle was fitted 
to the direction fans, and the square-headed pricker was replaced 
by a round one, made of extra hardened steel. At the same time 
the direction pencil was " trued" in the lathe to improve the mark­
ing, and later on the velocity spiral was similarly treated. 

Barograph.-The analysis of the value of the residual corrections 
mentioned in last Report showed that a re-detel'mination of the 
barograph scale was expedient. This was carried out at the Meteoro­
logical Office, and showed that the old value of 1'569 inches in the 
curve ordinates to 1 inch of pressure should be replaced by 1'553 
inches. The new value has been employed since January 1, and the 
irregularities of the residuals have been much less marked from that 
date. 

Electrog1·aph.-This instrument has been in regular action during the 
year, with the exception of about eleven days in January and nineteen 
days in August, and its general performance has been satisfactory. 
Advantage was taken of the frost in January to dismount the whole 
of the instrument, to remove t.he old acid in the jar and insulators, 
and give the apparatus a general overhauling. 

At the same time the scale was slightly opened out. The suspen­
sion thread was accidentally broken on August 16, but it was replaced, 
and the instrument re-started on September 4. 

Determinations of the scale value were made on March 30, 
June 26, and December 27 by direct comparison with the Portable 
Electrometer, White No. 53. 

The value of the scale divisions of this latter instrument was 
kindly determined by Professor Carey Foster at University College 
Laboratory during February, and the value for one division found to 
lie between 197-205 volts. These experiments confirmed the scale 
value heretofore employed, viz., 1 scale division = 200 volts. 

Inspections.-In compliance with the request of the Meteorological 
Council, the following Observatories and Anemograph Stations 
were visited and inspected :-Aberdeen and Glasgow, by Mr. Chree; 
Stonyhurst, Armagh, Fort William, Valencia, Deerness (Orkney), 
Fleetwood, and Dublin, by Mr. Baker; and Oxford, Falmouth, 
Alnwick Castle, North Shields, and Yarmouth, by Mr. Constable. 

III. SOLAR OBSERVATIONS. 

Sun-spots.-Sketches of Sun-spots have been made on 156 days, and 
the groups numbered, after Schwabe's method. 

Particulars will be found in Appendix II, Table IV. 
Time Signals.-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. 
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IV. EXPERIMENTAL WORK. 

Fog and Mist.-The observations of a series of distant objects, 
referred to in the last Report, have 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, has been prepared and forwarded to the 
:Meteorological Council. 

Electrical Anemograph.-At the instauce of the Meteorological 
Council the electrical anemograph referred to in the Report for 
1890, with an improved arrangement for recording wind direction, 
has been under trial for some months. 

Atmospheric Electricity.-To throw light on the results obtained 
with Lord Kelvin's water-dropper, a series of observations have 
recently been made for the Meteorological Office on tho distribution 
of electric potential in the neighbourhood of the Observatory. 

Aneroid Bal'Ometers.-A grant of £30 has been obtained from the 
Government Grant Committee for the purpose of conducting a research 
on the behaviour of aneroid barometers. The work of constructing 
the air pump and other apparatus required waR entrusted to Mr. J. 
Hicks. He has unfortunately experienced considerable mechanical 
difficulties, which have delayed the construction of the apparatus. 
It is hoped, however, that it will be ready for use at an early dat.e. 

Thermometry.-Experiments are proceeding with a view to facili­
tate, and put on a more certain basis, the" time-test" in clinical 
thermometers-i.e., the measurement of the time required by a 
thermometer to record the temperature of the body. 

A sub-committee is now considering the question of the degree of 
accuracy to be aimed at in the comparison of thermometers, the 
form and construction of Kew Standard~, and the advisability of 
supplying on the certificate forms fuller information than is given at 
present. 

Lens Testing.-A large number of experiments have been made for 
the purpose of devising a photographic object for the definition test 
of lenses, which will supply more certain results than those hitherto 
obtained. A photographic object, reduced by Messrs. Morgan and 
Kidd, has given some fairly satisfactory results; but it is hoped a 
still further improvement may be effected by means of an object, 
suggested by Major Darwin, which is about to be constructed. 

V. VERIFICATION OF INSTRUMENTS. 

The subjoined is a list of the instruments examined in the year 
1894, with the corresponding results for 1893 :-
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Number tested in the year 
ending December 31. 

.A ir-meters 
Anemometers ......••••••.•.....•• 
Aneroids .....•.... ....... ......... 
Artificial horizons ..••••••.....•...• 
Barometers, Marine .••••........... 

" 
Standard .............• 

" 
Station ......... ~ ..... . 

Binoculars ••......•...•........•• 
Compasses ..........•.....••.....• 
Deflectors .•...................... 
Hydrometers ..................... . 
Inclinometers .................... . 
Photographic Lenses •............• 
Magnets .•..••....•....•.......... 
Navy Telescopes ................. . 
Rain Gauges .....................• 
Rain ~Ieasures ...........•.....•.. 
Sextants .•.....•.................. 
Sextant Shades ...........•...... 
Sunshine Recorders ..........••.... 
Theodolites ..................... . 
Thermometers, Arctic .........•...• 

" 
" 
" 
" 
" 
" 
" 
" 

Avitreous or Immisch's 
Chemical ..••...•.. 
Clinical ...........• 
Deep sea .......•.... 
Meteorological •....• 
1\iountain ......... . 
Solar radiation .....• 
Standard ...•...... 

U nifilars .••.•.•...•.. ' •...... : .. . 
Verticall!'orce Instruments ........ . 

, __ J- "'\ 

1893. 1894 . 
15 4 
24 2 
59 48 
U> 31 
98 119 
50 66 
30 12 

466 417 
12 64 
4 1 

591 289 
2 3 

31 27 
3 14 

913 249 
19 6 
37 10 

517 461 
47 0 

1 1 
2 4 

44 51 
;')4 28 
57 64 

14,682 15,593 
69 35 

2,246, 
18 

2 
88 
1 
o 

3,225 
23 
2 

74 
7 
6 

Total. • • • • . . . • • . •• 20,197 20,936 

Duplicate copies of corrections have been supplied in 68 cases. 
The number of instruments rejected on account of excessive error, 

or for other reasons, was as follows :-

Thermometers, clinical.. . . •• •. . . . . . . . • . . . . . . . • 91 
" ordinary meteorological. . . . . . . . . . 18 

Sextants . • . . . • . • . . . • • • . . . . . • . . . . . . . . . • . . . • . • 60 
Telescopes ..•......•............••.........• 17 
Various ••.•.•.•........•............•...••• 12 
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3 Standard Thermometers have been supplied during the year. 
There were at the end of the .year in the Observatory undergoing 

verification, 74 Barometers, 595 Thermometers, 9 Sextants, 3 Hydro. 
meters, 2 Anemometers, and 3 Unifilar Magnetometers. 

VI. RATIKG OF WATCHES AND CHRONOMETERS. 

As was anticipated in last RepoI't, the number of watches entered 
for the class Band 0 tests has been much reduced. 

Those, however, entered for the higher test, class A, have been 
fully up to the average in number, and decidedly above the average 
in quality, the movements obtaining the highest grade of certificate, 
the class A, especially good, being considerably in excess of any 
previous year. 

The 737 watches receiyed were entered for trial as below :-
Jj-'or class A, 378; class B, 183; class 0, 166; and 10 for the subsi­

diary trial. Of these 7 passed the subsidiary test, 151 failed from 
various causes to gain any certificate; 115 were awarded class 0 
certificates, 179 class B, and 285 class A j of the lat.ter, 46 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 46 watches which gained the highest number of marks during 
the year. The first place was taken by Messrs. Baume and Co., 
London, with a keyless, going-barrel, chronometer-watch, No. 103,025, 
with the" Tourbillon" escapement, which obtained 88'8 marks out of 
a maximum of 100. 

The befit performance of lever watches during the year was that of 
No. 52,882 by A. E. Fridlander, Coventry, which gained 87'3 marks. 

The high position gained for several years past by Tourbillon 
watches has led to increased interest. being taken by English manu­
facturers in this escapement, and some new forms and modifications 
have been devised. 

Of these, one of the most successful at present appears to be that 
known as the" Karrusel." Specimens of this form have been sent 
for the A trial by different firms, and given excellent results, 
examples of which will be found in the list given in Appendix III. 

Non-Magnetic Watches.-Fifteen 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 tria.I 
to which they arc submitted is severe, in the majority of cases the 
watches were found to pe~§orm very satisfactorily. 

Marine Ohronometers.-The Becond trial of chronometers 011 the 
Greenwich plan, mentioned in last Report, was finished in April. 
Of the 12 entered, 1 was withdrawn, and 8 of the remainder attained 
the limit prescribed by the Italian Government. A similar trial for 
the Portuguese Government was carried out from June to December. 
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A brief summary of the performance of the chronometers is given in 
Table III, Appendix III. 

During the year 21 chronometers have been entered for the Kew A 
trial, of which 11 were certificated, 1 failed to pass, and 9 are still 
under examination. 

VII. MISCELLANEOUS. 

Lens Testing.-During the year 27 lenses have been tested; of these 
7 received class A and 20 class B certificates. Some of the 
recent forms of Jena glass lenses have been nnder trial. With these 
there appears to be a superp0E<ition of two curvatures in opposite 
directions, one predominating near the centre, the other at the edge of 
the field. The resultant curvature is generally unusually small near the 
centre and over the greater portion of the field, but in some instances 
at least it increases rapidly near the edge of the field, and special 
attention should be paid to the size of stop to secure the best results. 

Paper.-Prepared photographic paper has been procured and sup­
plied to the Observatories at Aberdeen, Oxford, Stonyhurst, Lisbon, 
Mauritius, St. Petersburg, and through the Meteorological Office to 
Batavia, Fort William and Valencia. 

Anemograph and rain sheets and sunshine cards have been supplied 
to the Hong Kong and Mauritius Observatories, and blank forms for 
the entry of magnetic observations to the Science and Art Depart­
ment, London, the India Office, the Jackson-Harmsworth Polar 
Expedition, and Captain Lyons, R.E. 

Exhibition of Oloud Photographs.-Some specimens of cloud and 
other photographs and lantern slides were shown by the Committee 
at the Royal Meteorological Society's Exhibition in April. 

Pendulum Observations.-In December Mr. E. ].,. J. Love, of Mel­
bourne, at the request of Mr. Ellery, was given the use of t,he sextant 
testing room for a few days for the purpose of swinging a set of 
half-second pendulums on the spot where observations were taken by 
Major von Sterneck in April, 1893. 

House, Grounds, and Path.-The negot,iations with Her Majesty's 
Office of Woods and Forests, referred to in last year's Report, have 
led to an increase of 5 acres in the area of the Old Deer Park leased 
by the Committee. The new lease contained the condition that the 
entire holding should be enclosed in a substantial fence. An oak 
park paling has accordingly been erected at a cost of rather more 
than £350. This expense, however, together with that of continuing 
the existing roadway from Fuller's Gate, through the new holding, 
has been wholly met by a gift of £400 made for the purpose by Mr. 
F. Galton. 

Libral'y.-During the year the library has received publications 
from-
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34 Scientific Societies and Institutions of Great Britain and 
Ireland. 

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

Early in the year the library received from the Royal Society of 
Edinburgh a present of its Proceedings and Transactions from 1882, 
thus completing the series from 1867. These books, as well as several 
others, have been bound. The Konigliche Preussische Akademie del' 
Wissenschaften, Berlin, have kindly consented to forward periodically 
the mathematical and physical numbers of their Sitzungsberichte. 
The Meteorological Office presented several copies of meteorological 
publications of which they had duplicates. Lady Lefroy also pre­
sented some books belonging to the late Sir J. Henry Lefroy. 

Back numbers of the Ke\ ... · Reports have been sent to several 
institutions at the request of their respective directors, and some new 
names have been placed on the distribution list. 

The card catalogue has been proceeded with, 200 cards having been 
entered during the past year. 

Loan Repaid.-The Kew Committee have repaid the Royal Society 
the final instalment of the £400 advanced by them in 1893 to defray 
the cost of the new building. 

Audit, §,c.-An audit of the Observatory accounts for 1893 was 
carried out in ~fay, 1894, by Mr. Keen, Chartered Accountant, Oll 

behalf of the Royal Society. In consequence of his suggestions, somo 
changes have been introduced in the system of book-keeping. 

The accounts of 1894 have been audited by Mr. Keen on behalf of 
the Royal Society, and by General J. '.r. Walker on behalf of the 
Committee. 

, The balance sheet, with a comparison of the expenditure for the 
two years 1893 and 1894, is appended. 

PERSONAL ESTABLISHMENT. 

The staff employed is as foHows:­
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 six other Assistants. 
A Caretaker and Housekeeper are also employed. 

March 15, 1895. 
FRANCIS GALTON, 

Ohairman. 
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Comparison of Expenditure (excluding Commissions) for the twelve 
months ending December 31st, 1893, and December 31st, 1894. 

Net Expenditure. 1893. 1894. Increase. Decrease. 

Administration'- £ s. d. £ s. d. £ s. d. £ s. d. 

Superintendent •••••. 291 13 4 400 0 0 108 6 8 .. 
Office •••••••••••••• 148 18 0 94 lO 0 .. 54 8 0 

Rent, fuel, lighting, 
&c .•••••••••••••• 85 12 3 73 19 9 .. 11 12 6 

Attendance and con-
tingencies ••.••.•• 219 3 1 210 6 8 .. 8 16 5 

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

Normal Observator!J-

Salaries •••••••••••• 340 18 5 334 10 6 .. 6 711 

Incidental expenses •• 63 17 5 41 2 2 .. 22 15 3 

. Researckes-

Salaries •••••••••••• 227 4 0 179 5 0 .. 47 19 0 

Incidental expenses .• .. o 10 0 o 10 0 · . 
Tests-

Salaries •••••••••••• 866 18 0 868 14 9 1 16 9 · . 
Incidental expenses .• 181 8 7 155 2 9 .. 26 5 10 

Normal expenditure, 
showing a decrease 
of £117 lIs. 6d. 

2,475 13 1 2,358 1 7 110 13 5 228 411 

Royal Society-

Repayment of Loan. 200 0 0 200 0 0 .. .. 
Construction of New 

Fence round Obser-
vatory •••••.•••••.• .. 304 3 6 30"" 3 6 · . 

Payment of Pendulum 
Account •••••••••.• 117 1 7 .. .. 117 1 7 

Extension of Premises .• 59 16 9 .. .. 59 16 9 

414 16 11 405 3 3 
405 3 3 · . ----------- ------ -----

Total expenditure •••••• 2,852 11 5 2,862 5 1 9 13 8 .. 
VOL. LVII. 2 0 



K
ew

 O
b.
~e
rv
at
or
y.
 

A
cc

ou
tt

t 
o

f R
ec

ei
pt

s 
a

n
d

 P
ay

m
en

ts
 f

or
 t

he
 y

ea
r 

en
di

ng
 D

ec
em

be
r 

31
st

, 
18

94
. 

D
r.

 
R

E
C

E
IP

T
S

. 
I.

 
8

. 
d

. 
T

o 
B

al
an

ce
 f

ro
m

 Y
ea

r 
18

93
 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
48

6 
6 

3 
R

oy
al

 S
o

c
ie

ty
:-

I.
 

8
. 

d
. 

G
as

si
ot

 T
ru

st
. 

A
nn

ua
l p

ay
m

en
t 

..
..

..
 ••

• •
•• 

.•
•.

•.
 ••

• .
..

..
. 

48
4 

7 
6 

In
co

m
e 

ta
X

 r
et

ur
ne

d 
..

..
..

..
..

..
..

..
. 

89
 

7 
8 

M
et

eo
ro

lo
gi

ca
l C

o
u

n
c
il

:-
61

3 
16

 
2 

A
ll

ow
an

ce
...

 ..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
40

0 
0 

0 
P

os
ta

ge
s,

 &
c.

 .
..

..
..

. .
..

..
..

..
..

..
..

. .
..

..
..

..
..

. .
..

..
. .

..
..

..
..

..
. 

6 
4 

3 
40

5 
4 

3 

R
es

ea
rc

he
s 
:
-

M
et

eo
ro

lo
gi

ca
l 

C
ou

nc
il

 
..

. .
..

..
..

..
 ..

..
..

..
..

..
..

..
..

..
. .

..
..

. 
1 

5 
0 

G
ov

er
nm

en
t G

ra
n

t 
C

om
m

it
te

e 
..

..
..

..
..

..
 ..

...
...

...
.. 

..
..

..
 

30
 

0 
0 

31
 

r, 
0 

T
e
st

s:
-

V
er

if
ic

at
io

ns
 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 1

31
0 

9 
8 

R
at

in
g

 .
..

..
. .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
62

2 
13

 
7 

L
en

se
lS

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
JO

 1
0 

5 
-
-
-

J9
43

 1
3 

8 
C

om
m

is
si

on
s 

ex
ec

ut
ed

 f
or

 C
ol

on
ia

l 
an

d
 F

or
ei

gn
 I

ns
ti

tu
ti

on
s,

 &
c.

 
..

. 
33

3 
0 

l)
 

E
xt

en
si

on
 F

u
n

d
 :
-

M
r.

 
F

. 
G

al
to

n'
s 

do
na

ti
on

 t
o

 c
ov

er
 c

os
t o

f 
co

ns
tr

uc
ti

ng
 F

en
ce

 
ro

un
d 

O
b

se
rv

at
o

ry
..

..
..

..
. .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 

40
0 

0 
0 

£4
17

3 
3 

9 

P
A

Y
M

E
N

T
S

. 
O

r.
 

£ 
8

. 
d

. 
£,

 
8

. 
d

. 
B

y 
A

dm
in

is
tr

at
io

n 
:
-

S
up

er
in

te
nd

en
t 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 . 

40
0 

0 
0 

S
al

ar
ie

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. .

. 
94

 
10

 
0 

R
en

t,
 F

ue
l,

 a
n

d
 L

ig
ht

in
g .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. .
 

A
tt

en
da

nc
e,

 C
le

an
in

g,
 R

ep
ai

rs
, 

an
d

 I
ns

ur
an

ce
 ..

..
..

..
 . 

73
 1

9 
9 

21
0 

6 
8 

77
8 

16
 

5 
N

or
m

al
 O

b
se

rv
at

o
ry

:-
S

al
al

ie
s-

O
bs

er
va

ti
on

s,
 T

ab
ul

at
io

ns
, 

&
c.

 
..

 ..
..

..
..

..
. .

. 
In

ci
de

nt
al

 E
xp

en
se

s,
 I

ns
tr

um
en

ts
, 

&
c.

 
..

 ..
..

..
..

..
..

..
 ..

 
33

4 
10

 
6 

41
 

2 
2 

37
5 

12
 

8 
R

es
ea

rc
he

s :
-

S
al

ar
ie

s-
O

bs
er

va
ti

on
s,

 R
ed

uc
ti

on
s,

 &
c.

 .
..

..
..

..
. .

..
..

..
. 

li
9

 
5 

0 
In

ci
de

nt
al

 E
x

p
en

se
s.

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
0 

10
 

0 
17

9 
15

 
0 

T
e
st

s:
-

S
al

ar
ie

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 ;.

..
..

..
..

..
..

..
..

. 
86

8 
14

 
9 

In
ci

de
nt

al
 E

x
p

en
se

s-
In

st
ru

m
en

ts
, 

P
os

ta
ge

s,
 &

c
..

..
 

15
6 

2 
9 

_
_

_
 1

02
3 

17
 

6 
C

om
m

is
si

on
s 

fo
r 

C
ol

on
ia

l a
n

d
 F

or
ei

gn
 I

ns
ti

tu
ti

on
s,

 &
c.

 
..

..
..

..
. .

..
..

..
..

 
25

9 
11

 
4 

R
oy

al
 S

oc
ie

ty
 :
-

R
ep

ay
m

en
t 

of
 L

oa
n 

fo
r 

E
xt

en
si

on
 o

f 
P

re
m

is
es

..
..

..
..

..
..

..
..

..
..

..
..

 
20

0 
0 

0 
E

xt
en

si
on

 F
un

d 
:
-

P
ay

m
en

ts
 o

n
 A

cc
ou

nt
 o

f 
C

on
st

ru
ct

io
n 

of
 F

en
ce

 r
o

u
n

d
 O

bs
er

-
v

at
o

ry
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
30

4 
3 

6 
B

al
an

ce
 :
-

C
as

h 
at

 t
he

 B
an

k
 o

f 
E

ng
la

nd
 (

G
t!

ne
ra

l 
A

cc
ou

nt
) 

..
..

..
 8

29
 1

5 
2 

" 
(E

xt
en

si
on

 F
u

n
d

 A
cc

ou
nt

) 
95

 
16

 
6 

L
on

do
n 

an
d

 C
ou

nt
y 

B
an

k,
 R

ic
hm

on
d 

..
..

..
 1

12
 1

0 
0 

" 
O

bs
er

va
to

ry
 (

P
et

ty
 C

as
h)

 
..

..
..

..
..

..
..

..
..

..
. 
~
 1

05
1 

7 
4 

£
U

7
3

 
3 

9 

A
ud

it
ed

 a
n

d
 f

ou
nd

 c
or

re
ct

. 

J(
tn

'U
a

ry
, 

J8
95

. 

O
n 

be
ha

lf
 o

f 
th

e 
C

om
m

it
te

e.
 

O
n 

be
ha

lf
 o

f 
th

e 
R

oy
al

 S
oc

ie
ty

. 
(S

ig
ne

d)
 

J.
 T

. 
W

A
L

K
E

R
, 

G
en

er
al

. 
(S

ig
ne

d)
 

W
. 

B
. 

K
E

E
N

, 
C

ha
rt

er
ed

 A
cc

ou
nt

an
t 

~
 

I-
"
 

o ~
 

~
 

<::
> 
~
 
~
 

~
 s. ~ ~
 

~
 ~
 § ~

.
 

~ 



t-
:)

 

o to
 

E
ST

IM
A

.T
E

D
 A

.S
SE

TS
. 

£ 
3

. 
d

. 

£ 
s.

 
d

. 
B

y
 B

al
an

ce
 a

s 
p

er
 S

ta
te

m
en

t 
(G

en
er

al
 A

cc
ou

nt
) 

..
..

..
..

..
..

..
..

..
 9

55
 1

0 
10

 
(E

xt
en

si
on

 F
u

n
d

 A
cc

ou
nt

).
..

..
..

..
 

95
 

J6
 

6 
-
-
-

10
51

 
7 

4 
P

ay
m

en
ts

 d
u

e
:-

M
et

eo
ro

lo
gi

ca
l C

ou
nc

il
-A

ll
ow

an
ce

, 
P

os
ta

ge
s,

 &
c .

..
..

..
 1

14
 

9 
7 

T
es

t 
F

ee
s .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 4

05
 

8 
5 

C
om

m
is

si
on

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

21
 

19
 

0 
64

1 
17

 
0 

S
to

c
k

:-
B

la
nk

"F
or

m
s 

an
d

 C
er

ti
fi

ca
te

s 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

50
 

2 
8 

S
ta

n
d

ar
d

 T
he

rm
om

et
er

s 
.ft.

.....
.....

.....
.....

.....
.....

.. ..
.... 

87
 1

4 
0 

13
7 

16
 

8 

£1
73

1 
1 

0 

Ja
nu

ar
v 

18
th

, 
18

95
. 

E
S

T
IM

A
.T

E
D

 
L

IA
B

IL
IT

IE
S

. 
£ 

8
. 

d
. 

T
o 

A
dm

in
is

tr
at

io
n 

ac
co

u
n

ts
-G

as
, 

R
ep

ai
rs

, a
n

d
 C

on
ti

ng
en

ci
es

..
..

..
..

..
..

..
. 

23
 1

7 
1 

O
bs

er
va

to
ry

 a
cc

o
u

n
ts

-A
. G

.B
. 

P
ap

er
, 

C
he

m
ic

al
s,

 &
c.

 .
..

..
..

..
..

..
..

..
..

..
 

10
 

4 
9 

T
es

ts
 a

cc
o

u
n

ts
-F

it
ti

n
g

s,
 P

ri
n

ti
n

g
, 

&
c.

 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
11

 
18

 
2 

C
om

m
is

si
on

s 
..

. .
..

..
..

..
..

..
..

..
..

..
 ..

..
..

..
..

..
. .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
17

 
8 

9 
F

en
C

in
g,

 &
c.

 (
E

xt
en

si
on

 F
u

n
d

) 
..

..
..

..
. .

..
..

. .
..

..
..

..
..

..
..

. .
..

..
..

..
..

..
..

..
..

. 
74

 
0 

0 
G

en
er

al
 B

al
an

ce
 .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
15

93
 1

2 
3 

:£
17

31
 

1 
0 

(S
ig

ne
d)

 
C

H
A

R
L

E
S

 C
H

R
E

E
 

=
 

Su
p~

ri
nt

en
de

nt
. 

~
 

c ~
 

~
 

S- CI
:> ~
 

:s ~
 

~
 ~
 
~
 . 

.,...
. 

CI
:> ~
 

~
 

~
 

~
 



512 Report of tlte Kew Committee. 

List of Instruments, Apparatus, &c., the Property of the Kew Com­
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 Articles specified in the list in the Annual 
Department, South Report for 1893. . • •• • • . • . • . . . • . . .• .• • • • . 1876 
Kensington. 

Professor W. Grylls 
Adams, F.R.S. 

Captain W. de W. 
Abney, F.R.S. 

Unifilar Magnetometer, by Jones, No. 101, 
complete ...••.••.....•..•...•.....•..•. 

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

Mason's Hygrometer, by Jones ..•••.••••••. 

1883 
1887 

1885 

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

R. J. Ellery, F.R.S.. Pendulum Apparatus, complete, with Richard 
Thermograph. • • • • • . • • • . . . . •• • • • • • • . • . . . 1892 

The "Jackson­
Harrnsworth" 
Polar Expedition. 

Unifilar Magnetometer, by Jones, marked 
N.A.B.C., complete. Dip-Circle, by Bar­
row, with two Needles and Bar Magnets. 
Two Tripod Stands ..•••••.•••.•••...... 1894 
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APPENDIX I. 

}IAGNETICAL OBSERVATIONS, 1894. 

Made at the Kew Observatory, Richmond, Lat. 510 28' 6" 

N. and Long. Oh 1 m 158'1 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 tho 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 1894 which 
were selected by the Astronomer Royal, as suitable £01' the deter­
mination of the magnetic diurnal variations, and which have been 
employed in the preparation of the magnetic tables :-

January .......•.. 9, 15, 19, 20, 27. 
February.. .. .. .. .. 8, 10, 11, 14, 17. 
March .....•... ... 5, 7, 13, 28, 29. 
April. ........... , . 4, 11, 16, 22. 23. 
May •••••......•. , 6, 11, 12, 19, 27. 
June.. • . . . .• .. .• . . 7, 13, 15, 26, 27. 
July. • • • • • . . . . . . . . 7, 10, 14, 26, 31. 
August.. •• . • . . . ... 2, 10, 17, 18, 28. 
September ...••..• 3, 4, 6, 13, 26. 
October.. •. . • . • . . .. 10, 11, 12, 23, 28. 
November ......... 4, 5, 12, 21, 22. 
December.... . . . . . . 4, 11, 25, 26, 27. 



514 Report of tIle Kew Committee. 

Table I,-Hourly Means of Declination, as determined from the 

Hours I Mid. I 1. 
I 

2, 
I 

3, 
I 

4, 
I 

5, 
I 

6, 
I 

7, 
I 

8, 
I 

9, 
I 

10, 
I 

11, 

(170 +) West Winter, 

1894, 
."\Ionths, 

, , , , , , , , , , , , 
Jan, " 24'S 24'7 24'9 25'0 25'0 25'0 24'8 24'6 24'2 23'6 25'0 26'4 
Feb, ,. 22'2 22'0 22 '6 22'9 23'3 23'7 23'7 23'4 22'7 22'4 23'7 25'9 
:'vIarch. 23'6 23'8 23'7 23'8 23-2 23'3 22'9 22'0 20'4 20'3 22'3 25'9 
Oct, 

" 
19'3 20'0 20'4 20'2 20'1 20'1 19'8 19'8 1s'7 18'8 20'4 23'0 

Xov, " 19'1 19'7 20'0 19'8 19'9 19'6 19'1 19'3 18'7 1S'6 20'2 22'1 
Dec, " 19'2 19'4 19'4 19'4 19'4 19'2 19'0 18'9 18'8 ;1.S'5 19'5 20'6 

-----------------------
Mean 21'4 21'6 21'8 21'8 21'8 21'8 21'6 21'3 20'6 20'4 21'9 24'0 

Summer, 

, , , I , , , , , , , , 
April •• 22'5 22'5 22'3 22'0 22'2 22'1 21'2 19'5 18'0 17'8 20'3 24'5 
May •• ~2'8 22'9 22'6 22'4 21'8 20'7 19'6 18'2 18'6 20'0 22'7 25'9 
June •• 22'7 22'5 22'1 21'3 20'7 19'4 18'1 17'4 18'0 19'3 21'4 24'1 
July,. 22'2 21'9 21'7 22'1 21'5 20'0 19'1 19'1 18'7 19'7 22'2 24'7 
Aug, " 22'2 21'8 21'3 21'0 20'4 19'6 18'5 17'4 17'6 19'2 23'0 26'9 
Sept, •• 19'9 19'9 19'9 20'1 19'7 19'6 19'0 18'0 18'1 19'6 22'3 25'8 

----------------------
Mean 22'0 21'9 21'7 21'5 21'1 20'2 19'3 lS'3 lS'2 19'3 22'0 25'3 

I 

Table lI.-Solar Diurnal Range of the Kew 

Hours I Mid. I 1. 
I 

2, 
I 

3, 
I 

4, 
I 

5, 
I 

6, 
I 

7, 
I 

8, 
I 

9, 
I lO·1 11, 

Summer Mean, 
---

, , , , , , , , , , 
, / ' -1'1 -1'2 -1'4 -1'6 -2'0 -2'9 -3'S -4'8 -4'9 -3'8 -1'1 +2'2 

Winter Mean, 
I ----

....... Jl'.6 
, , , , , , , , , , , 

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

Annual Mean, 

/-1"31-1"31-1"3/-1"4/-;'61-2'-0 

, 
I 

, / ' 
, , 

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

N OTE,-When the sign is + the magnet 
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selected quiet Days in 1894, (The Mean for the Ye~r = 17° 23"0 west,) 

Noon I 1. 
I 

2, 
I 

3, 
I 

4. 
I 

5, 
I 

6, 
I 

7, 
I 

s, I 9, I 10, 
I 

11, I Mid, 

Winter, 

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

28'4 29'7 30'0 29'0 28'0 27'6 27'3 26'S 26'2 25'S 25'0 25'3 25'1 
28'3 29'9 30'4 30'0 28'1 27'7 26'8 26'9 25'7 25'4 25'1 24'6 24'3 
29'4 30'9 30'7 29'0 26'9 25'7 25'3 25'2 24'S 24'6 24'4 24'0 23'7 
25'7 26'4 25'7 24'9 23'2 22'5 21'9 21'6 21'4 20'7 20'0 19'5 19'3 
23'5 24'8 24'3 22'9 22'0 21'3 20'9 20'5 20'1 19'7 ]9'5 19'7 19'8 
21'6 22'5 22'5 22'1 21'1 20'4 20'1 19'8 19'4 19'2 18'9 18'9 19'1 
-----------

24'2123 '7 23-5122'9 22'6 
------

26'2 27'4 27'3 26'3 24'9 22'2 22'0 21'9 

Summer, 

I , , I , , , I I , I , , 
28'7 31'6 31'2 29'2 27'4 25'S 24'3 23'8 23 '9 23'9 24'0 23'5 23'0 
29'2 30'8 31 '3 29'7 27'8 26'2 25'1 24'6 23'9 23'4 23'6 23'4 23'0 
27'1 28'9 28'0 27'3 26'6 25'0 24'4 23'9 23'6 23'6 23'6 22'0 22'1 
27'3 2S'S 29'4 2S'5 26'3 24'4 23'5 23'3 23'0 22'S 22'2 21'7 20'5 
29'S 30'9 29'S 28'1 25'5 23'3 22'2 22'2 22'3 22'5 21'7 22'0 21'7 
28'1 29'6 28'2 25'9 24'3 22'9 22'5 22'2 21'S 21'9 21'S 21'3 20'7 
-----------------/---------

2S'4 30'1 29'7 28'1 26'3 24'6 23'7 23'3 23'1 23'0 22'8 22'3 21'S 

Declination as derived from Table I, 

Noon I 1. I 2. I 3. I 4. I 5. I 6. I 7. I 8. I 9. 110. 111. I Jllid. 

Summer Mean, 

, 1 ' 1 ' 1 ' + 5 '3 1- 7 '0 + 6 '6 + 5 '0 
'1'1'1'1'1'1'1'1' 

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

Winter Mean, 

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

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

Annual Mean, 

'1'1'1'1'1'1'1'1' 
, 1 ' 

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

points to the west of its mean position, 
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Table III.-Hourly Means of the Horizontal Force in C.G.S. units (corrected 
(The Mean for tho 

Hour. I Mid., 1. , 2. I 3. I 4. I 5. I 6. I 7. , 8. , 9. , 10. In. 
0·18000 + Winter. 

I----~--~-.~~------~--~--~-----------------J 
1894. 

Months. 
Jan. •. 241 
Feb .•• 237 
March. 249 
Oct. •• 258 
Nov ••• 260 
Dec .•. 264 

240 240 240 241 244 
236 236 237 240 245 
246 246 246 246 248 
257 258 260 259 263 
261 262 261 266 271 
265 263 263 265 266 

Summer. 

244 
246 
249 
264 
272 
266 

244 242 235 
247 244 236 
247 240 230 
260 254 244 
268 260 251 
265 263 260 

232 229 
227 224 
221 219 
235 232 
242 240 
254 254 

April. • 256 I 255 255 254 255 257 256 251 238 226 217 I 213 r 
May •. 264 263 259 257 257 257 253 244 236 228 226 225 1 
June .. 260 259 260 259 258 257 250 243 235 226 221 225 I! 

July •• 255 254 252 254 252 250 242 241 234 223 217 219 I 
Aug. •• 257 258 257 256 255 252 246 235 226 220 219 223 \ 
Sept. •. 258 255 254 253 253 253 248 242 230 221 219 224 I 

Mean 258-257 256 25625"5 254I249"243233-ml220222"r 

Tal)le IV.-Diurnal Range of the Kew 

I HOUTS I Mid. I 1. I 2. 
\ 

3. I 4. I 5. 
1 

6. I 7. 
1 

8. 
I 

9. I 10. I II. 

Summer Mean. 

1+ •000071+ 0000061+ .000051+ .00005\+ .000041+ .000031- .000021- .00008/- .00018\- .000271- .000311- .00029_ 

Winter Mean. 

1+ .0000]1 0000001 .000001 0000001+ .00002\+ •000051+ .000061+ .000041 .000001- •000081- .000171- ·00018 

Annual Mean. 

1+ •000041+ .00003\+ .000031+ .000031+ .000031+ .00004\+ .00002\- .000021- .000091- •000171- .00024/- ·00023 

NOTE.-W1Ien the sign is + the 

--



---
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for Temperature) as determined from the selected quiet Days in 1894. 
Year = 0·18251.) 

I Noon. I 1. I 2. 
I 

3. I 4. 
I 

5. 
I 

6. I 7. I 8. 
I 

9. 
I 10·1 ll·IMid. 

I Winter. 

229 233 235 236 239 244 247 250 248 249 248 247 245 
227 233 237 243 243 247 249 252 252 251 251 250 249 
225 234 240 245 249 247 250 250 251 250 250 252 250 
239 246 253 255 255 261 264 264 263 265 264 264 265 
240 244 251 254 259 264 267 268 266 266 266 266 267 
254 258 261 262 266 269 271 270 270 266 265 266 265 

----- ----------------_.--------
236 241 246 249 252 255 258 259 258 258 257 258 257 

Summer. 

217 224 232 242 247 255 257 260 260 258 257 256 254 
229 238 247 259 268 278 278 277 276 274 271 269 266 
234 244 252 262 271 273 277 277 273 271 269 264 260 
223 229 242 254 257 265 266 268 265 263 263 262 258 
231 238 248 254 258 261 264 266 264 262 260 260 259 
232 243 244 246 248 252 258 261 263 263 263 262 261 

1--;8236 -1-------1---
244 253 I 258 I 264 267 268 267 265 264 262 260 

Horizontal Force as deduced from Table III. 

~_on I I I 
I 

I I I 1 I 1 \ 1 
Mid. 1. 2. 3. I 4. 5. 6. 1. 8. 9. 10. 11. 

Summer Mean. 

\- 00023\- .00015\- .00007\+ .00002\+ .00007\+ .00013\+ .00016\+ .000171+ .000161+ .000141+ .000131+ .000lll+ ·00009 

I Winter Mean. 

/- .00015\- .000101- .000051- .000021 + .000011+ .000041+ .00007\+ .00008\ + '000071+ .000071+ .00006!+ .00007\ + ·00006 

Annual Mean • 

- '00019\ - .00012\- .000061 • 00000\+ .~0004:+ .00008) + .ooou\+ 000012\ + .OOOU)+ .00010\+ .00010\ + .00(1091+ ·00008 

reading is above the mean. 
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Table V.-Hourly Means of the Kew Vertical Force in C.G.S. units (corrected 
(The Mean for the 

Hours I Mid. I 1. I 2. 
I 

3. 
I 

4. I 5. 
I 

6. 
I 

7. I 8. 
I 

9. 
I 10. I 11. 

0'43000 + Winter. 

1894. I 

Months. 
Jan. o' 940 939 939 938 938 938 938 937 937 936 933 932 
Feb ..• 927 926 926 926 926 925 926 925 926 927 923 921 
March. 938 939 939 940 941 942 944 946 944 939 931 926 
Oct .•• 917 917 915 915 915 914 914 915 915 912 905 902 
Nov .•• 916 915 916 916 916 916 916 916 918 917 914 913 
Dec .•• 910 910 910 910 910 909 909 909 910 909 909 910 

------------ -- --------
Mean 925 924 924 924 924 924 925 925 925 923 919 917 

Summer. 

April •• 945 944 944 945 944 946 946 948 947 942 936 931 
May .. 910 910 912 914 916 918 919 917 913 909 901 893 
June •• 900 898 897 898 899 901 904 905 901 900 893 888 
July •• 888 887 887 887 889 891 890 890 884 880 875 871 
Aug .•• 888 888 888 887 889 892 892 892 889 884 879 877 
Sept ..• 889 890 891 892 893 893 895 897 895 891 885 880 
------------------- ---- ----

Mean 903 903 903 904 905 907 908 908 905 901 895 890 

-

Table VI.-Diurnal Range of the Kew 

Hours [ Mid. [ 1. I 2. I 3. I 
4. I 5. 

I 
6. 

I 
7. I 8. 

I 
9. I 10. I 11. 

Summer Mean. 

t- '00001 1.- 'OOOOli- '000011'00000 [+ '00001 1+ '000031+ '00004/+ '000041+ '00001 1- '00003:- '000091- '00014 

Winter Mean. 

[+ '000011'00000 I '00000 1'00000 ['00000 1'00000 1+ '000011+ '000011+ '00001[- '000011- '00005[- '00007 

Annual Mean. 

\ '00000 1 '00000 1'00000 I '00000 \+ '000011+"000021+ '000031+ '000031+ '000011- '000021- '000071- '00011 

NOTE.-When the sign is + the 
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for Temperature), as determined from the selected quiet Days in 1894. 
Year = 0·43914.) 

Noon. [ 1. [ 2. [ 3. [ 4. I 6. I 6. I 7. [ 8. I 9. [ 10. [ 11. [ Mid. 

Winter. 

932 933 937 940 940 938 938 938 937 937 936 935 935 
920 923 927 931 932 931 929 927 927 926 925 926 926 
925 931 936 942 945 944 942 941 940 939 939 939 938 
901 905 908 911 914 915 914 912 913 915 915 914 914 
914 916 919 920 920 919 918 917 917 918 920 919 920 
910 911 913 914 915 913 912 911 912 912 912 913 912 

~-920 923 926 928927 926 924 92"41925 925 924 924 

929 
892 
889 
869 
874 
884 

890 

932 939 944 
898 907 915 
892 897 901 
869 875 880 
877 885 891 
889 893 898 

893 899 905 

Summer. 

947 948 949 949 
921 926 928 927 
907 909 909 909 
887 891 890 891 
896 895 894 893 
902 903 902 902 

910 912 912 912 

Vertical Force as deduced from Table V. 

Noon I 1. 
I 2. 

I 
3. 

I 
4. 

I 
5. 

I 
6. 

\ 

7. 

Summer Mean. 

I 

946 944 
925 923 
907 904 
889 888 
892 891 
902 902 

910 909 

8. 
I 

9. 
I 

942 942 941 
921 920 920 
902 901 898 
887 887 886 
890 890 890 
902 902 903 

907 906 

10. I ' 11. I Mid. 

- '000141- .ooonl- '00005\ + '000011 + '00006\ + '00008\ + '00008\ + '00008\ + '00006\ + '00005\ + '00003\ + .ooooa\ + '00002 

Winter Mean. 

- '00007\- '00004\- '00001\+ '00002\+ '00004\+ '00003\+ '00002\'00000 \ '00000 1+ '00001\+ '00001\ '00000 \ '00000 

Annual Mean. 

- '00011\- '000071- '000031 + '00002\+ '00005\+ '00006\+ '00005\ + '00004\+ '00003\ + '00003\+ '00~2\ + 'OOOOlt+ '00001 

reading is abo\"e the mean. 
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Table VII.-Hourly Means of the Inclination, calculated from the Horizontal 

Hours I Mid. I 1. 
I 

2. 
I 

3. 
I 

4. 
I 

5, 
I 6. I 7. I 8. I 9. 

I 
10. 

I 
11. 

67° + Winter. 

1894, 
Months. I I I I I , , I I I , I 

Jan .... 27'S 27'3 27'3 27'3 27'2 27'1 27'1 27'0 27'2 27'6 27'7 27'9 
Feb .• , . 27'2 27'3 27'3 27'2 27'0 26'6 26'6 26'5 26'7 27'3 27'8 27'9 
March. 26'7 26'9 26'9 27'0 27'0 26'9 26'9 27'1 27'5 28'0 28'4 28'4 
Oct .... 25'5 25'6 25'5 25'3 25'4 25'1 25'0 25'3 25'7 26'3 26'7 26'8 
Nov, ,. 25'4 25'3 25'2 25'3 25'0 24'6 24'6 24'8 25'4 26'0 26'5 26'6 
Dec .... 24'9 24'9 250 25'0 24'9 24'8 24'8 24'8 25'0 25'2 25'6 25'6 

------------ --------------
Mean 26'2 26'2 26'2 26'2 26'1 25'9 25'8 25'9 26'3 26'7 27'1 27'2 

Summer. 

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

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

Mean 25'1 25'2 25'3 25 '3 25'4 25'5 25'9 26'3 26'9 27'4 27'5 27'2 
-~ 

Table VIII.-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. 

I 
10. 

I 
11. 

Summer Mean. 

1-0'06 

I I I I I I I I I , , 
- 0'5 -0'4 -0'4 -0'3 -0'2 +0'2 +0'6 +1'2 +1'7 +1'8 +1'5 

Winter Mean. 

I 

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

0'0 0'0 0'0 0'0 -0'1 -0'3 -0'4 -0'3 +0'1 +0'5 +0'9 +1'0 

I Annual Mean. 

1-;3 I , , I I , , I , , I 

-0'2 -0'2 -0'2 -0'2 -0'2 -0'1 +0'2 +0'7 +1'1 +1'4 +1'3 

N OTE.-When the sign is + 
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and Ve~ical Forces (Tables III and IV), (The Mean for the Year = 67° 26"0,) 

I 

I I I I I I I I I I I Mitt Noon,j 1. 2, 3, 4, 5, 6, 7, S, 9, 10, 11, 

Winter, 

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

26'7 26 '5/26'4 
--------------------

27'0 26'2 26'0 25'S 25'7 25'7 25'S 25'S 25'S 25'S 

Summer. 

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

--------------------------
25'O!25'1 26'S 26'3 26'0 25'6 25'3 25'0 24'S 24'7 24'S 24'S 24'9 

Inclination as deduced from Table VII. 

Noon I 1. 
I 

2, 
I 

3, 
I 

4, 1. 5, I 
6, 

I 
7, 

I 
s, 

I 9. I 
10, 

I 
11, I Mid. 

Summer Mean, 

I , 
I I I I I I I I 

, t ' 

, 
+1'1 +0'6 +0'3 -0'1 -0'4 -0'7 -0'9 ~l'O -0'9 -0'9 -O'S -0'7 -0'6 

I 
Winter Mean. 

, t ' 
I , I I I , , I I , I ' +O'S +0'5 +0'3 +0-2 0'0 -0'2 -0'4 -0'5 -0'5 -0'4 -0'4 -0'4 ,-0'4 

Annual Mean. 

I I +~'3 t 

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

+1'0 +0'6 0'0 -0-2 -0 '5 -0 '7 -o's -0'7 -0'7 -0'6 -0'6 -0'5 

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 l'ently with-

enumerated. out spots. 

1894. 

January ••••••••••.... 12 16 -

February .••••••.•••... 15 17 -

March •• , ••••••••••... 15 11 -

April ••••••••••••••.•. 19 10 -

May .................. 11 16 -

June •••••••••••••••.. 12 17 -

July .•••••••••..••••.. 13 17 -

August .•.•••••....... 15 14 -

September ••••••••••••. 13 12 -

October ••••..••....•. 10 11 -

November .•••..••..... 11 16 -

December .••••••.•.••• 10 12 -

Totals for 1894 ••.. 156 169 -

VOL. LViI. 



A
P

P
E

N
D

IX
 H

L
-T

ah
lo

 I
. 

R
R

S
U

L
T

S
 O

F 
W

A
T

C
H

 T
R

lA
L

S
, 

P
er

fo
rm

an
ce

 o
f 

th
e 

46
 W

at
ch

es
 w

hi
ch

 o
bt

ai
ne

d 
th

e 
hi

gh
es

t, 
nu

m
be

r 
of

 m
ar

ks
 d

n
ri

n
g

 t
he

 y
ea

r,
 

W
at

ch
 d

ep
os

it
eu

. 
b

y
 

N
u

m
b

er
 

of
 

w
at

ch
. 

B
au

m
e 

&
 C

o.
, 

L
o

n
d

o
n

.:
 ..
..

..
..

..
..

 1 
10

30
25

 

S
ta

uf
fe

r,
 S

on
, 

&
 C

o.
, 

L
o

n
d

o
n

 ..
..

..
 1

14
76

25
 

A
. 

E
. 

F
ri

d
la

n
d

er
, 

C
o

v
e
n

tr
y

..
..

..
 

52
88

2 
S

ta
uf

fe
r,

 S
on

, 
&

 C
o.

, 
L

o
n

d
o

n
..

..
..

 
14

75
45

 

Jo
h

n
 A

da
m

s,
 C

o
v

en
tr

y
 

A
. 

E
. 

F
ri

d
la

n
d

er
, 

C
o

v
en

tr
y

 
A

. 
E

. 
F

ri
dl

an
de

r,
 C

o
v

en
tr

y
 

A
. 

E
. 

F
ri

dl
an

dp
r,

 C
o

v
en

tr
y

 
A

. 
H

. 
R

at
li

ff
, 

C
o

v
en

tr
y

 
..

..
..

..
..

. .
 

A
. 

E
. 

F
ri

d
la

n
d

er
, 

C
o

v
en

tr
y

 
..

..
 ..

 
A

. 
E

. 
F

ri
d

la
n

d
er

, 
C

o
v

en
tr

y
 

..
..

. .
 

.r
os

. 
W

h
it

e 
&

 S
on

, 
C

o
v

en
tr

y
 .

..
. .

. 

Jo
h

n
 A

d
am

s,
 C

o
v

en
tr

y
 

..
..

..
..

..
..

 ; 
U

sh
er

 &
 C

ol
e,

 L
o

n
d

o
n

 ..
..

..
..

..
..

..
. 1

 
H

. 
G

ol
ay

, 
L

on
do

n 
..

..
..

..
..

..
..

..
..

..
. I

 
.J

oh
n 

A
da

rn
s,

 C
o

v
en

tr
y

 
..

..
..

..
..

 ..
 

A
. 

E
. 

F
ri

dl
an

de
r,

 C
o

v
en

tr
y

 
..

..
 ..

 
W

. 
H

ol
la

nd
, 

R
o

ck
fe

rr
y

 
..

..
..

..
..

 ..
 

.I
l'S

. 
W

hi
te

 ~
 S

on
, 

C
o

v
en

tr
y

 ..
..

 ..
 

A
. 

E
. 

F
ri

d
la

n
d

er
, 

C
o

v
en

tr
y

 
..

..
 . 

U
sh

er
 &

 
C

ol
e,

 L
on

do
n 

..
..

..
..

..
 .

 
H

. 
G

ol
ay

, 
L

o
n

d
o

n
 ..

..
..

..
..

..
..

..
..

..
. I 

6H
l2

 
]3

97
7 

14
08

3 
13

75
8 

66
06

3 
14

08
4 

14
C

06
 

35
14

2 

ol
eO

 
2

7
%

0
 

10
2 

61
45

 
14

08
2 

37
43

 
34

76
5 

52
88

4 
27

99
0 

19
91

 

B
al

an
ce

 s
p

ri
n

g
, 

es
ca

pe
m

en
t,

 &
rc

. 

S
in

gl
e 

ov
er

cu
il

, 
g

.b
.,

 "
to

u
rb

il
lo

n
 ,. 

cl
u

o
n

o
-

~ § "0
 

~
 
~
 

0.
, 

se
es

. 

m
et

er
 .

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

-1
'5

 
S

in
g

le
 o

ve
rc

oi
l,

 g
.b

.,
 "

to
u

rb
il

lo
n

" 
ch

ro
no

-
m

et
er

 ..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 +
0

'4
 

S
in

gl
e 

ov
er

co
il

, 
s.

r.
, 

g
.b

.,
 l

ev
pr

 ..
..

..
..

..
..

..
. 

+
2

'6
 

S
in

g
le

 o
ve

rc
oi

l,
 g

. b
.,

 .
, t

o
u

rb
il

lo
n

 "
 c

hr
on

o-
m

et
er

 ..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 +
2

'8
 

S
in

gl
e 

ov
er

co
iI

, 
d

.r
.,

 g
.b

 ,
 "

K
a
rr

u
se

l"
 ..

..
..

 -
3

'(
) 

S
in

gl
e 

ov
er

eo
il

, 
s.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

 +
3

'3
 

S
in

d
e
 o

ve
rc

oi
l,

 s
.r

.,
 g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
 -

1
'1

 
S

in
gl

e 
ov

er
co

il
, 

s.
r.

, 
g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
2

'2
 

S
in

gl
e 

o
v

n
co

il
, 

s.
r.

, 
g

.b
.,

 "
K

a
rr

u
se

l "
 ..

..
..

 +
2

'7
 

S
in

gl
e 

oY
er

co
iI

, 
s.

r.
, 

g
.h

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
+

2
'3

 
S

in
gl

e 
ov

er
eo

il
, 

8.
r.

, 
g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
1

'5
 

S
in

gl
e 

ov
er

eo
iI

, 
d.

 r.
, 

g.
 b

.,
 

"t
o

u
rb

il
lo

n
" 

(t
y

p
e
Il

 .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 +

0
'6

 
S

in
gl

e 
ov

er
co

il
, 

s.
r"

 
g.

 b
., 

"K
ar

ru
S

f'
I"

 ..
..

 ,'
 -

1
'4

 
S

in
g

le
 o

ve
rc

oi
l,

 s
.r

.,
 g

.b
.,

 "
 K

ar
rm

el
 "

 ..
..

..
 +

2
'0

 
S

in
gl

e 
ov

er
co

il
, 

s.
r.

, 
g

.b
.,

 "
K

a
rr

u
se

l"
 ..

..
..

 +
6

'5
 

S
in

gl
e 

ov
er

eo
il

, 
s.

r.
, 

g 
b 

, 
"K

ar
ru

"e
l "

 ..
..

..
 +

2
'5

 
S

in
g!

e 
ov

er
co

il
 

s.
r.

, 
g

.b
. 

ce
n

tr
e 

se
co

n
d

s.
. 

..
0

'6
 

S
in

gl
e 

ov
er

co
il

, 
s.

r.
, 

I;
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
-0

'5
 

S
in

gl
e 

ov
er

co
il

, 
s.

 r.
, 

g.
 b

 ..
..

..
..

..
..

..
..

..
..

..
..

 +
 1

'3
 

S
in

gl
e 

ov
er

co
il

, 
d

.r
.,

 g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
+

 1
'1

 
S

in
gl

e 
ov

el
'c

oi
l,

 s
.r

.,
 g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
 1'

5
 

D
o

u
b

le
o

v
er

eo
il

, 
s.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. l+
3

.4
 

M
ea

n
 d

ai
ly

 r
at

!'
. 

~
 

.~l
) ..., § "0
 

:::
 
~
 

0.
, 

~
 ~ "0
 

§ 0.
, 

ci.
 

::s ~
 A
 

=
 

~
 .g ~
 Ci 

se
cs

. 
se

e
s.

' 
se

es
. 

1 
s,

~e
s.

 

-1
'5

1
-1

'4
1

-2
'0

 
-1

'5
 

~
 

. ; "0
 "" o ~
 ·3 o
j 

.~
 +

f .. ~
 

ai 
O

l_
 

:S
~ 

se
es

. 

0
'4

 

-
o
~
 
+
O
~
 
+
O
~
 
+
1
~
 
O
~
 

+
2

'8
 

+
3

'0
 

+
3

'0
 

+
2

'5
 

0
'5

 

+
3

'3
 

+
2

'9
 

+
1

'0
 

+
3

'0
 

0
'4

 
-2

'5
 

-2
'8

 
+

0
'5

 
-2

'9
 

0
'3

 
+

 1
'2

 
+

 1
'8

 
+

 1
'5

 
+

0
'4

 
0

'5
 

+
0

'8
 

+
3

'4
 

-0
'3

 
+

2
'8

 
0

'3
 

+
 1

'2
 

+
 1

'1
 

+
 1

'2
 

+
 3

 '1
 

0 
'4

 
+

2
'1

 
+

2
';

) 
+

1
'3

 
+

0
'6

 
0

'6
 

+
3

'7
 

+
0

'8
 

+
4

'5
 

+
3

'2
 

0
'5

 
+

1
'7

 
+

2
'6

 
+

1
'5

 
+

0
'8

 
0

'4
 

+
O

'S
 

+
0

'4
 

+
0

'8
 

+
3

'8
 

0
'6

 
-1

'8
 

-
1

'3
 

-1
'9

 
+

2
'4

 
0

'5
 

+
2

'4
 

+
2

'4
 

+
5

'4
 

+
0

'9
 

0
'4

 
+

5
'1

 
+

5
'6

 
+

2
'3

 
+

5
'0

 
0'

.')
 

+
2

'4
 

+
3

'1
 

+
1

'1
 

+
3

'4
 

0
'6

 
+

0
'9

 
+

1
'1

 
+

1
'2

 
+

2
'5

 
0

'6
 

+
1

'1
 

+
0

'1
 

-1
'2

 
-3

'0
 

0
'5

 
-0

'7
 

+
0

'6
 

+
0

'7
 

-0
'7

 
0

'6
 

-0
'5

 
'-

0
'9

 
+

2
'7

 
+

4
'6

 
0

'5
 

+
5

'3
 

+
3

'9
 

+
3

'0
 

+
3

'9
 

0
'6

 
-0

'5
 

+
1

'5
 

+
2

'5
 

+
1

'1
 

0
'4

 

... ,£
 

CD
 i:! " O

J b.
I) :::
 

o
j ..=
 

<:.>
 

• 

§~
 

~
 ....

 

~
 ~~
 

..
..

 
O

l 
~
 

... 
~
b
C
 

§:l
.S

 
Q

,; 
'"

 
~
.
£
 

0
3

"0
 

,0
':

: 
~
o
j
 

<:
'>

bC
 

==
 

t:§
 

It
::

0
l 

Ab
lJ 

se
es

. 
I 

se
es

. 

0
'0

5
 

3
'5

 

0
'0

4
 

4
'0

 
0

'0
3

 
3

'5
 

0
'0

4
 

5
'0

 
0

'0
4

 
4

'7
 

0
'0

2
 

4
'2

 
0

'0
3

 
6

'2
 

0
'0

5
 

5
'5

 
0

'0
2

 
4

'5
 

0
'0

3
 

5
'2

 
0

'1
0

 
6

'0
 

0
'0

2
 

5
'7

 
0

'0
2

 
6

'5
 

0
'0

5
5

'7
 

0
'0

5
 

9
'5

 
0

'0
4

 
6 

'2
 

0
'0

6
 

7
'2

 
0

'0
4

 
5

'7
 

0
'0

4
 

7
'7

 
0

'0
2

 
7

'0
 

0
'0

5
 

7
'0

 
0

'0
8

6
'5

 

M
ar

k
s 

aw
ar

d
ed

 f
o

r 

"" o § :~ ~ B
~
 

~
~
 

..
=

. 

]:~
 

o
jO

 
...

 
Po

 

o
~
 

CD
 
~
 

b.
l)b

C
 

::: 
::: 

O
l 

'"
 

..=
"=

 
0

<
:'

>
 

3
2

'6
 

3
9

'3
 

3
2

'8
 

3
8

'5
 

3
0

'0
 

3
9

'3
 

32
 '0

 
3

7
'3

 
3

3
'4

 
3

5
'8

 
3

0
'7

 
3

7
'1

 
3

3
'5

 
3

3
'7

 
3

1
'2

 
3

7
'2

 
2

8
'7

3
7

'3
 

3
0

'7
 

3
5

'7
 

3
2

'4
 

3
8

'3
 

I 
3

0
'[

 
3

4
'9

 
29

 '
0

 
3

6
'0

 I
 

3
1

'1
 

3
5

'6
 

3
0

'9
 

3
5

'8
. 

2
7

'9
 

37
 '5

 
2

8
'7

 
3

8
'1

 
2

9
'2

3
5

'6
 

2
8

'3
 

3
7

'0
 

3
0

'7
 

3
2

'9
 

I 
2

8
'9

 
3

5
'9

 
I 3

1
'3

1
35

'7
 

~ <:.
> ~ 

. 
;:
:I
~ 

"
"
0

 
~
~
 

~
~
 

s§
 

~
P
o
 

16
 '9

 

17
 '1

 
18

 '0
 

1
7

'6
 

17
 '5

 
18

 '5
 

1
8

'1
 

16
 '7

 
18

 '6
 

17
 '7

 
1

3
'4

 

18
 '8

 
18

 '6
 

16
 '5

 
1

6
'5

 
17

 '7
 

1
6

'2
 

17
 '6

 
17

 '1
 

18
 '3

 
16

 '9
 

1
4

'6
 

T
ot

al
 

M
ar

ks
. 

0
-1

0
0

. 

8
8

'S
 

88
 '4

 
87

 '3
 

86
 '9

 
86

 '7
 

86
 '3

 
85

 ';
1 

85
 '1

 
8

4
'6

 
84

 '1
 

8
3

'9
 

83
 '

8 
83

 '6
 

8
3

'2
 

83
 '2

 
83

 'I
 

8
3

'0
 

8
2

'4
 

82
 '4

 
81

 '
9

 
81

 '
7 

8
1

'6
 

'~
" 

l"
-i

 
~
 

~
 

~
 

8 "'" ~
 

<"
to

 
;:r

.. 
CI:

> ~
 

CI:
> ~
 ~
 

~
 ~ ~.
 

~
 

~
 



W
at

ch
 d

ep
os

it
ed

 b
y

 

Jo
s.

 W
hi

te
 &

 S
on

, 
C

ov
en

tr
y 

..
..

. .
 

E
. 

F
. 

A
sh

le
y,

 L
on

do
n 

..
..

..
..

..
..

..
• 

Jo
s.

 W
h

it
e 

&
 S

on
, 

C
ov

en
tr

y 
..

..
. .

 
J 

os
. 

W
hi

te
 &

 S
'm

, 
C

ov
en

tr
y 

..
..

. .
 

H
. 

G
ol

ay
, 

L
on

do
n 

..
..

..
..

..
..

..
..

..
. .

. 
W

. 
H

ol
la

nd
, 

R
oc

kf
er

ry
 

..
..

..
..

..
. .

 
U

sh
er

 &
, 

C
ol

e,
 L

on
do

n 
..

..
..

..
..

..
. .

 
A

. 
E

. 
F

ri
dl

an
de

r,
 C

ov
en

tr
y 

..
. .

 
D

. 
B

uc
kn

ey
, 

L
on

do
n 

..
..

..
..

..
..

. .
. 

Jo
s.

 \
\-

hi
te

 &
 S

on
, 

C
ov

en
tr

y 
..

..
 ..

 
Jo

s.
 W

h
it

e 
&

 S
on

, 
C

ov
en

tr
y 

..
..

 ..
 

J 
os

. 
P

la
ye

r,
 C

ov
en

tr
y 

..
..

..
..

..
..

. .
. 

W
. 

W
or

dl
ey

, 
L

on
do

n 
..

..
..

..
..

..
. .

. 
B

au
m

e 
&

; 
C

o.
, 

L
o

n
d

o
n

 ..
..

..
..

..
..

 .
. 

R
ot

he
rh

am
s,

 C
ov

en
tr

y 
..

..
..

..
..

..
. .

 
II

. 
G

ol
'ty

, 
L

on
do

n .
..

..
..

..
..

..
..

..
. .

. 
B

au
m

e 
&

 
C

o.
, 

L
on

do
n 

..
..

..
..

..
..

 . 
Jo

s.
 W

hi
te

 &
 S

on
, 

C
ov

en
tr

y 
..

..
 ..

 
H

. 
G

ol
ay

, 
L

on
do

n .
..

..
..

..
..

..
..

..
..

 ..
 

A
. 

E
. 

F
ri

dl
an

de
r,

 C
ov

en
tr

yl
 .

..
..

 . 
U

sh
er

 &
 C

ol
e,

 L
on

do
n 

..
..

..
..

..
..

 ..
 

JO
B

. 
W

h
it

e 
&

 C
o.

 C
o

v
en

tr
y

 .
..

. .
. 

H
. 

G
ol

ay
, 

L
on

do
n 

..
..

..
..

..
..

..
..

..
 ..

 
Jo

s.
 W

hi
te

 &
 S

on
, 

C
ov

en
tr

y 
..

..
 .. 

N
u

m
b

er
 

of
 

w
at

ch
. 

34
59

5 
04

·5
16

 
33

44
9 

34
94

8 
10

1 
37

56
 

27
86

2 
13

71
6 

11
94

3 
34

15
2 

34
07

6 
2

5
b

3
3

 
S

53
63

 
30

69
 

95
46

1 
42

11
 

31
57

 
34

40
5 

19
87

 
13

84
8 

27
9f

l7
 

34
!'

64
 

21
53

 
34

06
5 

T
ab

le
 I

-c
o

n
ti

n
u

ed
. 

M
ea

n 
da

il
y 

ra
te

. 

B
al

an
ce

 s
pr

in
g,

 e
sc

ap
em

en
t,

 &
c.

 
P..

 
;:s

 .., § 'g
 
~
 

~ b.
!) 

.
~
 ..., § '0
 

C
 ~
 

~
e
c
s
.
 

se
cs

. 
S

in
gl

e 
ov

er
co

il
, 

s.
r.

, 
g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
J
'6

 
+

4
'1

 
S

in
gl

e 
ov

er
co

il
, 

s.
r.

, f
us

ee
 .

..
..

..
..

..
..

..
..

..
..

..
. 

-
1

'6
 

+
 1

'3
 

S
in

gl
e 

ov
er

co
il

, 
d.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
+

0
'7

 
+

0
'1

 
S

ir
tg

le
 o

ve
rc

oi
l,

 s
.r

.,
 g

.b
.,

 n
on

· m
ag

n
et

ic
 .

..
 -

0
'6

 
··

-1
'3

 
S

in
gl

e 
ov

er
co

il
, 

s.
r.

, 
g 

b.
 "
K
a
r
r
u
~
e
l
"
 .

..
..

. 
+

2
'7

 
+

2
'5

 
S

in
gl

e 
ov

er
co

il
, 

d
.r

.,
 g

.b
. 

ce
n

tr
e 

se
co

nd
s 

..
. 

-0
'9

 
-
1

'6
 

S
in

gl
eo

ve
rc

oi
l,

 s
.r

.,
 g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
1

'7
 

+
5

'1
 

S
in

gl
e 

ov
er

co
il

, 
s.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

 -
0

'2
 

+
0

'1
 

D
ou

bl
e 

ov
er

co
il

, 
d

.r
.,

 g
.b

.,
 c

en
tr

e 
se

co
nd

s 
-0

'5
 

+
3

'5
 

S
in

gl
eo

ve
rc

oi
l,

 d
.r

.,
 g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
1

'7
 

-
0

'9
 

S
in

gl
e 

ov
er

co
il

, 
d

.r
.,

 g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
+

 1
'5

 
+

 0'
7

 
S

in
gl

e 
ov

er
co

il
 (

pa
ll

ad
iu

m
),

 d
.r

.,
 g

. b
 ..

..
..

. 
-

3
'1

 
0 

'0
 

S
in

gl
e 

ov
er

co
il

, 
s.

r.
, 

g.
 b

 ..
..

..
..

..
..

..
..

..
..

..
..

 -
1

'6
 

-
0

'1
 

S
in

gl
e 

ov
er

co
il

, 
d

r.
, 

g
.b

.,
 c

hr
on

og
ra

ph
 ..

..
..

 +
2

'9
 

+
5

'8
 

S
in

gl
e 

ov
er

eo
il

, 
s.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
. 

+
0

'1
 

-
3

'3
 

D
ou

bl
e 

ov
er

co
il

, d
.l

'.,
 g

.b
.,

 m
in

u
te

 r
ep

ea
te

r 
+

 1
'2

 
-0

'2
 

S
in

gl
e 

ov
er

co
il

, d
.r

 .. 
g.

b.
, 

ch
ro

n
o

g
ra

p
h

 ..
..

..
 +

4
'1

 
+

3
'8

 
S

in
gl

e 
ov

er
co

il
, 

d
.r

.,
 g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
 -

1
'7

 
+

0
'4

 
D

ou
bl

e 
ov

er
eo

il
, 

s.
r.

, 
g

.b
..

..
..

..
..

..
..

..
..

..
..

 
+

2
'5

 
+

 2
'6

 
S

in
gl

e 
ov

er
co

il
, 

s.
r.

, 
g.

b.
 c

en
tr

e 
se

co
nd

s 
.. 

+
1

'2
 1

+
5

'7
 

S
in

gl
e 

ov
er

co
il

, 
s.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
+

2
'3

 
+

0
'9

 
S

in
gl

e 
ov

er
co

il
, 

B
.r.

, 
g

.b
 ..

..
..

..
..

..
..

..
..

..
..

..
. 

+
0

'5
 

+
 1

'6
 

D
o

u
b

le
o

v
er

co
il

,d
.r

.,
g

.b
.c

h
l'

o
n

o
g

ra
p

h
 .

..
. 

+
4

'4
 
~+

3'
5 

S
in

gl
e 

ov
er

co
il

, 
d.

r.
, 

g
.b

 ..
..

..
..

..
..

..
..

..
..

..
..

. 
+

0
';

3
 .

+
2

'7
 

:§ § 'g
 

0.>
 

Po<
 

se
cs

. 
+

4
'2

 
-
1

'5
 

-
0

'5
 

-
3

'5
 

+
2

'7
 

+
3

'2
 

+
2

'6
 

+
5

'0
 

+
1

'2
 

+
0

'9
 

+
2

'9
 

-0
'5

 
+

1
'2

 
-
2

'0
 

+
3

'2
 

+
2

'2
 

+
1

'3
 

+
0

'9
 

+
0

'6
 

+
4

'3
 

-
0

'4
 

0
'0

 
+

4
'4

 
+

 1
'3

 

ci.
 

;:s
 

Ol
 A
 

~ o '0
 

Ol
 A
 

se
cs

. 
se

cs
. 

+
1

'9
 

+
3

'8
 

-1
'9

 
-
5

'2
 

+
0

'4
 

-
0

'5
 

-O
'S

 
+

0
'4

 
+

 [
'6

 
+

5
'9

 
+

0
'7

 
+

1
'2

 
+

3
'5

 
+

0
'3

 
-1

'6
 

-1
'7

 
+

3
'4

 
+

3
'5

 
+

1
'7

 
+

2
'8

 
+

1
'7

 
+

 1
'9

 
+

0
'1

 
-1

'1
i 

-
2

5
 

-
1

'2
 

+
1

'8
 

+
2

5
 

+
0

'3
 

-
1

'0
 

+
2

'2
 

+
4

'0
 

+
5

'9
11 +

6
'1

 
+

0
'5

 
+

1
'0

 
+

1
'7

 
+

2
'4

 
+

2
'7

 
+

2
'6

 
+

4
'8

 !
 -

t 
3

'6
 

+
1

'5
 !

+
0

'7
 

+
2

'S
 1

+
2

'0
 

+
 1

'0
 1

+
1

'7
 

I 

b ~ o ~ .~
 -H

 
? 

. 
~2

5 
..

 
OJ

 

~
 .. 

se
cs

. 
0

'5
 

0
'5

 
0

'6
 

0
'6

 
0

'5
 

0
'6

 
0

'5
 

0
'5

 
0

'5
 

0
'6

 
0

'6
 

0
'6

 
0

'5
 

0
'6

 
0

'5
 

0
'6

 
0

'5
 

0
'6

 
U

 '5
 

0
'5

 
0

'5
 

0
'7

 
0

'6
 

0
'7

 

... .£
 

0.>
 e: o ~
 ~ ~r
.;

 
~
~
 

:;;
j 

se
cs

. 
0

'0
6

 
0

'0
5

 
0

'0
8

 
0

'0
3

 
0

'0
7

 
0

'0
1

 
0

'0
4

 
0

'0
2

 
0

'0
4

 
0

'0
4

 
0

'0
8

 
0

'0
4

 
0

'0
7

 
0

'0
1

 
0

'0
6

 
0

'0
6

 
0

'0
6

 
0

'0
6

 
0

'1
2

 
0

'0
6

 
0

'0
4

 
0

'0
4

 
0

'0
7

 
0

'0
5

 

~.
~ 

~E
 

C
U

b
.!

) 

Z·
~ 

<
1

0
 

i!
=

­
..,"

" 
O

.>
e 

J:
> 

..
 

0.>
 

b
£

 

g.
E ~'
a 

!i
::

b
c 

A
 

se
es

. 
7 

'7
 

8
'5

 
7 

'0
 

7 
'0

 
7 

'2
 

7 
'7

 
6 

'5
 

H
 '7

 
6

'0
 

5 
'7

 
6 

'5
 

8
'0

 
8 

8 
9 

'7
 

7 
'7

 
6 

'0
 

6 
'7

 
6 

'7
 

6
'8

 
7 

'5
 

7 
'7

 
5

'0
 

6 
'0

 
4

'3
 

M
ar

ks
 a

w
ar

d
ed

 [
v
I'

 

o .~ os '5 ? 
• 

1--
.25

 
:;

::
o

l .... Q
 3
0

'0
 

3
0

'4
 

2
8

'4
 

27
 '3

 
3

0
'5

 
27

 '
6

 
2!

J'
1 

2
9

'4
 

29
 '3

 
27

 '
4

 
2

8
'4

 
27

 '
4

 
2

9
'4

 
29

 '0
 

3
0

'8
 

2
8

'8
 

29
 '9

 
27

 '6
 

30
 '

8
 

2
9

'9
 

29
 '6

 
25

 '5
 

28
 '4

 
2

6
'0

 

£
~
 

·f
t~

 
0

.>
'"

 
+

,,
0

 

~
~
 

..
..

 
0 

0
0

.>
 

c
u

b
.!

) 
b
c
~
 

e 
.. 

..
 .

d
 

.d
<

l 
I;

) 3
5

'6
 

3
4

'3
 

38
 '3

 
36

 '
0

 
35

 '4
 

3
4

'3
 

34
 '7

 
8

2
'6

 
3

4
'0

 
36

 '1
 

38
 '0

 
3

5
'8

 
3

5
'6

 
3

2
'6

 
33

 '0
 

3
5

'6
 

34
 '4

 
36

 '9
 

37
 '

4
 

3
4

'6
 

3
3

'6
 

37
 '

8 
36

 '7
 

3
7

'4
 I ! 

s o C
 

0.>
 

• 
...

. 
C

 
;:

S
o

 
~'

'=
 

....
.. 

0
.>

'"
 

p
.C

 

~
~
 

Eo
.< 16

 '0
 

16
 '7

 
14

 '7
 

18
 '0

 
15

 '3
 

1
9

'3
 

17
 '3

 
1

9
'0

 
17

 '7
 

17
 '

5
 

14
 '5

 
17

 '7
 

15
 '7

 
19

 '0
 

16
 '1

 
16

 '1
 

16
 '1

 
15

 '9
 

12
 '1

 
1

5
'8

 
17

 '1
 

17
 '

0
 

15
 '1

 
16

 '
j 

T
ot

al
 

M
ar

l,
s.

 
0

-1
0

0
. 

8
1

'6
 

8
1

'4
 

8
1

'4
 

8
1

'3
 

S
I'

2
 

8
1

'2
 

8
1

'1
 

S
I'

O
 

8
1

'0
 

8
1

'0
 

8
0

'9
 

8
0

'9
 

80
 '7

 
80

 '
6

 
8

0
'5

 
8

0
'5

 
8

0
'4

 
8

0
'4

 
8

0
'3

 
8

0
'3

 
SO

 '3
 

8
0

'3
 

80
 '2

 
80

 '1
 

In
 t

h
e 

ab
ov

e 
Li
~t
, 

th
e 

fo
ll

ow
in

g 
ab

br
ev

ia
ti

on
s 

ar
e 

us
ed

, 
vb

;. 
:-

s.
1

'.
 f

or
 s

in
gl

e 
ro

ll
er

; 
!l

.r
. 

fo
r 

du
ub

le
 r

o
ll

er
; 

g
.b

. 
fo

r 
go

in
g 

lJ
ar

re
l 

j 
+

 f
ur

 g
ui

ni
ng

 r
at

e;
 

_ 
fo

r 
lo

si
ng

 r
ut

e.
 

~
 

~
 i ~ .,...
. 

;:::
... 
~
 ~
 

~
 ~
 

~
 

~
 

~
.
 

~
 

~
 

<:
,)

~ 
N

.i 
-.

J
 



T
ab

le
 1

1.
 

H
ig

he
st

 M
ar

ks
 o

bt
ai

ne
d 

by
 C

om
pl

ic
at

ed
 W

at
ch

es
 d

ur
in

g 
th

e 
ye

ar
. 

-
-

I 
M

ar
ks

 a
w

ar
de

d 
fo

r 

D
es

cr
ip

ti
on

 o
f 

w
at

ch
. 

N
um

be
r.

 
R

ec
ei

ve
d 

fr
om

. 
V

ar
ia

-
P

os
it

io
n.

 
T

em
pe

ra
-

ti
on

. 
tu

re
. 

-
-
-
-
-

D
hr

on
og

ra
ph

 
an

d
 

p
er

p
et

u
al

 
ca

le
n

d
ar

 
w

it
h

 
m

oo
n'

s 
ph

as
es

 .•
•
•
.•

•
..

..
.•

•
•
•
•
..

.•
•
•
 '
, 

•.
 

58
58

 
S.

 S
m

it
h

 a
nd

 S
on

, 
L

on
do

n 
.•

..
 

3
1

'8
 

3
1

'4
 

1
6

'3
 

" 
" 

" 
an

d
 r

ep
ea

te
r 

24
96

8 
" 

" 
, 
.. 

24
-0

 
34

-1
 

I 
18

-5
 

-
-
-
-
-

M
in

ut
e 

an
d

 s
pl

it
 s

ec
on

ds
 c

hr
on

og
ra

ph
 ,

 •
..

•
•
..

 
30

69
 

B
au

m
e 

an
d

 C
oo

, L
on

do
n 

••
.•

•.
 

29
-0

 
32

-6
 

19
-0

 

" 
" 

" 
..

..
..

..
 

31
5'

7 
" 

" 
" 

I 
•
•
•
•
•
 

29
-9

 
34

-4
 

I 
16

-1
 

" 
" 

" 
..

..
..

..
 

15
36

12
 

S
ta

ui
fe

r,
 S

on
, 

an
d

 C
oo

, 
L

on
do

n 
26

-8
 

37
-2

 
14

-8
 

-
-
-
-
-

--
--

--
--

--
--

--
--

-
-
-
-
-

--
--

--
-
-
-
-
-

M
in

ut
e 

an
d

 s
ec

on
ds

 c
hr

on
og

ra
ph

 
•
•
.•

.•
.•

..
.•

 
21

53
 

H
_ 

G
ol

ay
, 

L
on

do
n 

••
•.

.•
. 

, .
. 

28
-4

 
36

-7
 

15
-1

 

" 
" 

" 
I 
•
•
•
•
•
•
•
•
•
•
•
 

14
74

12
 

S
ta

ui
fe

r,
 S

on
, 

an
d 

C
oo

, 
L

on
do

n 
26

-0
 

34
-6

 
18

-8
 

" 
" 

" 
..

..
..

..
..

..
 

21
35

 
H

. 
G

ol
ay

, 
L

on
do

n 
..

..
 , 

.•
•.

. 
2

8
'3

 
3

2
'6

 
1

3
'7

 
-
-
-
-
-

-
-
-
-
-

M
in

ut
e 

re
pe

at
er

 .
••

.•
•.

•.
. 

, •
.•

•
•
..

..
..

•
•
•
.•

•
 

42
11

 
H

. 
G

ol
ay

, 
L

on
do

n 
..

..
••

••
•.

 
2

8
'S

 
3

5
'6

 
1

6
'1

 

" 
" 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
30

82
0 

D
, 

B
uc

kn
ey

, 
L

on
do

n 
..

.•
..

•
•
 

3
0

'2
 

3
2

'4
 

1
6

'7
 

" 
" 

•
•
 

I 
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
 

19
58

 
H

. 
G

ol
ay

, 
L

on
do

n 
••

 "
 
,.

" 
••

 
2'

7'
8 

3
5

'4
 

1
5

'5
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

"N
o

n
-m

ag
n

et
ic

" 
w

at
ch

es
 _

,.
 _

. 
_ .

•
•
..

•
..

. 
, .

..
 

34
94

8 
J 

os
_ 

W
h

it
e 

an
d

 S
on

, 
C

ov
en

tr
y 

2'
7'

3 
3

6
'0

 
1

8
'0

 

" 
" 

I 
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
 

02
12

2 
S_

 S
m

it
h

 a
n

d
 S

on
, 

L
o

n
d

o
n

, ,
 , 

. 
2

9
'2

 
32

-0
 

18
-0

 

" 
" 

•
•
•
•
•
•
•
•
•
•
•
 

I 
•
•
•
•
•
•
•
 

02
12

4 
" 

" 
" 

2
9

'5
 

32
-2

 
15

-8
 

T
o

ta
l 

m
ar

ks
, 

0
-1

0
0

. 

'1
9 

-5
 

'7
6-

6 

80
-6

 
80

-4
 

'7
8-

8 
-
-
-
-
-

80
-2

 
79

-4
 

'7
4-

6 
-
-
-
-
-
-

8
0

'5
 

7
9

'3
 

78
-7

 
--

--
--

81
-3

 
7

9
'2

 
7

7
'5

 

I I 

Q
1

 
N

o)
 

CT
:J ~
 

~
 

o ~
 

<"
'10

 

~
 

<"
'10

 
;;:,

.. 
C1

:> ~ ~ ~
 

~
 

~
 

~:
 ~ 



t
~
 

"':
I 

t
~
 

T
ab

le
 I

II
. 

A
bs

tl
'a

ct
 o

f 
P

el
'f

or
m

an
ce

 o
f 

C
hr

on
om

et
er

s 
on

 T
ri

al
 f

o
r 

th
e 

It
al

ia
n

 G
ov

er
nm

en
t,

 f
ro

m
 N

ov
em

be
r,

 1
89

3,
 t

o
 .

A
pr

il
, 

18
94

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
,
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
I
 

N
am

e 
o

f 
m

ak
er

. 

8 o II
 

o .... o ~
 

. 
<ll

 
~
 

..
o

<
ll

 
8
~
 

~
S
 

~
 

o ~
 

"'d
 
~
 ~ ..
=

:'
 

'"
"~

 
~"

'd
 

;::0
0 

D
es

cr
ip

t.
io

n 
o

f 
ba

la
nc

e,
 &

c,
 

S ::s d
)
 

~
 

1 ~
 

-;1
 

ee
 

~
 

f E
. 

ee
...

"'l
 

~
 

<ll
 

<ll
 

<ll
 

o
.
.
~
 

S
+

' 
<ll

 
ee

 
..., 

,.. 
~
~
 

ee
 
~
 

<ll
 

0 
~<

+-
i 

~
 

<ll
 

<ll
 
~
 

-;1
 

<ll
 

~
s
 

f 
:::l

 
\!

)f
T

l 

<ll
 

~
 

:::
l ~
~
 

~
~
 

~~
 

+
'
~
 

~
.
,
 

ee
 
~
 

<ll
 

0 
~
 ...

. 
-
-
-
-
-
-
-
-
-
-
-
-
\
-
-
-
\
-
-
\
 

1
-
-
-
-
1

1
-
-
-
-
,
-
-
-

Jo
ha

nn
se

n,
 

V
. 
K~

ll
be

rg
, 

Jo
ha

~n
se

n 
V

. 
K

ul
lb

er
g,

 
Jo

h
an

n
se

n
 

S
ew

il
l 

L
on

do
n 

••
 .

 • 
43

$3
 

43
85

 
54

35
 

53
85

 
43

84
 

54
18

 
43

73
 

46
12

 

2 
l.A

.u
xi

li
ar

y,
 a

ct
in

g 
in

 h
ea

t .
•
..

 
2 2 2 2 2 2 2 

b
ri

g
h

t'
sp

ri
n

g
 .
•.

. 

ac
ti

ng
 i~

 h
ea

t:
 : 

: :
 

b
ri

g
h

t 
sp

ri
ng

 .
..

 . 
ac

ti
ng

 i
n

 h
ea

t .
..

 . 

se
es

. 
4

'7
 

6
'5

 
+

 
0

'2
 

-
9

'7
 

-
8

'0
 

-1
1

'5
 

-1
1

'6
 

-1
8

-3
 

5
5

'1
 

4
5

'4
 

4
5

'4
 

4
7

'1
 

75
 0

 
4

5
'4

 
8

8
'2

 
4

7
'1

 

se
es

, 
+

 
6

'7
 

+
 

3
'4

 
+

2
1

'2
 

+
 

8
-0

 
,+

 
8

'2
 

1

+
 

9
-4

 
+

 
3

-1
 

-
1

-6
 

9
2

'3
 

8
8

'2
 

6
7

'4
 

88
-2

 
9

2
'3

 
61

-7
 

5
2

'2
 

62
-2

 
'I

h
e 

ex
tr

em
e 

ra
ng

e 
o

f 
te

m
p

er
at

u
re

 w
as

 f
ro

m
 3

7°
'S

 t
o 

10
3°

'2
 F

. 

g
"'

d
 

<ll
 

:;:;
 

~
 

ee
 

+
'.

,
 

<ll
 

fL
l 

..
o

<
ll

 
+

' 
<ll

 
ee

 

5 ~
~ 

~ 
<ll

 
g§ 

!i-
I,..

s::
: 

'l
. 

:-
::

I~
,.

..
.,

. 

"A
 (a

_)
 

se
es

. 
1

1
'4

 
9

'9
 

21
 '

0 
1

7
'7

 
1

6
'2

 
2

0
'9

 

1

1
4

'7
 

,1
6

 '7
 

<l
l..

."'
l 

o 
<ll

 
~
 

<ll
 

f
~
.
;
 

<ll
 

<ll
 
~
 

~
~
<
l
l
 

~
 ~
;
 

+
'<

ll
..

=
: 

o
o

<
ll

.,
 

.2
~"

'd
 

t~
 ; 

C!5
 (b

,)
 

se
cs

. 
6

'3
 

7
'3

 
3

'6
 

5
'8

 
6

'6
 

4
'7

 
9

'9
 

9
'4

 

... 
O

O
..."

'l 

~ 
~ 

.
,
~
 

ee
 

0 
~ 

~ 
0.

...
., 

8 
~ 

<ll
 

<l
l 

+',
..s

:::
 

~
+
'
 

ee
 
~
 

<ll
 

0 
~<

+-
i 

7
6

'0
-8

8
'1

 
8

8
'2

-6
1

'7
 

4
8

'0
-7

5
'0

 
4

8
'2

-7
5

'0
 

7
9

'9
-5

2
'6

 
5

1
'4

-7
6

 0
 

8
8

'2
-6

1
'7

 
48

 '2
-7

5
'0

 

o 
. 

Z
~
 

~
+
 

ES
~ 

se
es

_ 
2

4
'0

 
24

 '5
 

2
8

'2
 

29
-3

 
2

9
'4

 
30

-3
 

34
-5

 
35

-5
 

A
bt

;t
ra

ct
 o

f 
P

er
fo

rm
an

ce
 o

f 
C

hr
on

om
et

er
s 

on
 T

ri
al

 f
o

r 
th

e 
P

o
rt

u
g

u
es

e 
G

ov
er

nm
en

t,
 f

ro
m

 .
J u

n
e 

to
 D

ec
em

be
r,

 1
89

4.
 

K
ul

lb
er

g,
 L

o
n

d
o

n
 .

••
•.

• 
54

52
 

54
tH

 
54

44
 

54
46

 

54
93

 

21
.A

.U
X

il
ia

ry
, 

b
ri

g
h

t 
sp

ri
n

g
,.

 "1
-2

? 
2

"
 

" 
..

..
 

-
4 

2 
2

"
 

" 
..

 ,
' 

-
8

'8
 

2
"
 

" 
..

 ,
' 

-
5

'4
 

2 
" 

-1
5

 '3
 

4
4

 -2
 

I! +
 9

 '5
 

4
4

 '2
 

1+
 6

-5
 

61
-8

 
,+

 
6-

5 
4

8
-1

 
1+

 
5-

7 

{4
4-2

/1 
+

 
2'~

 
5

1
-4

 
I 

.l
 

94
-7

 
8

6
'6

 
8

6
'6

 
94

-7
 

7
0

'0
 

T
h

e 
ex

tr
em

e 
ra

ng
e 

of
 t

em
pe

ra
tu

re
 w

as
 f

ro
m

 3
5e '6

 t
o 

10
2'

5°
 F

. 

11
-7

 
1

0
'7

 
15

-3
 

11
-1

 

1
7

'4
 

4
'2

 
5

'0
 

2
'8

 
6

'1
 

4
'0

 

8
6

'6
-4

9
'1

 
86

 '6
--

4
9

-1
 

7
5

'3
-8

0
-7

 
75

 '0
-6

7
 '7

 
9

4
'5

-7
5

'0
 

2
0

']
 

20
-7

 
2.

0-
9 

2
3

-3
 

2
5

'4
 

~
 

~
 ~ ""'"
 
~
 

""'"
 
~
 

~
 ~
 

~
 ~
 

~
 

;S
 

~.
 

~
 

~
 

~
~
 

l
~
 
~
 


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031

