Rodatkanal Qbgervatory oo
Bulletin No. CXXXVI
PART 1

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND HALF OF I93I

This summary 1s primarily based on obscrvations made at Kodaikanal Observatory during the second
half of 1951, supplemented by the data fiom the photograph. obtained from the co-operating observatories
of Mount Wilson and Meudon for those days on which Kodatkanal had imperfect, mncomplete or no observa-
tions, Thanks are due to the Duectors of Mt. Wilson and Meudon Observatories for their co-operation.

1. Calcium pronunences at the limb.

During the petiod under review photographs of calcium piominences at the limb weie obtamed at Kodai-
kanal on 130 days which were counted as 123} days after weighting the photographs according to their
quality. The Mt. Wilson and the Meudon Obsetvatories supplied prommence spectroheliograms for 35 and

31 days respectively  In all complete observations were available for 173 days which were counted as 166}
effective days,

The mean daily areas of prominences in square munutes of arc and the mean daily numbers derived
from the combined recoids ate given below :—

Combined data

T P —

Mean daily areas Mecan daily numbers
(Squate mimutes)
North . . . . . e C . I 61 3 31
South . . . . . . . . . . 151 317
TOTAL . 3 I2 6 48

[ —— e et et

These figures represent an increase of 31°6% in area and a decrcasce of 4.3% in number compared with
the activity m the previous half-year.

For comparisoa with bulletins ssucd prior 1923, the means based on Kodaikanal photographs alone are
given in the following table, 130 days of obsetvation beiag counted as 124} effective days.

Kodatkanal data
Mean daily areas Mean daily numbers
(square minutes)
North . . . . . . . . . T 58 3 6o
South - . . . . . . : . . . 158 3.28
TorAL 3 16 688

The distribution in latitude of aicas and numbets of prominences 1s repiesented in diagram I, in which
the full Iine gives the mean daily areas and the broken line the mcan daily aumbers for each zone of 5° lati-
tude. The ordinates represent tenths of a-square muaute of arc for the full line and numbers for the broken
line. The curves show peaks of activity of prominence areas centered in the latitude zonc 25°-30° in, both
the hemisphetes. The distribution 1s the same as 1n the previous half-year except that the zone of maxi-
mum activity in the southern hemisphere has advanced by about 5° polewards.

The monthly, quarterly, and hall~yearly mean arcas, numbers, heights and extents of prommences are
shown in the following table :—
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TapLE I
Abstract for the second half of 1951

Number Areas — Diﬂ-}—r- gl Mean Mean
Months of days (square Numbers Area. height extent
(effective) minutes) (sq. mun- Number
utes) " °
July . : 27} 97 20 136 3'57 4°99 51 54 4 81
August - . . . 30% 95 90 185 3 15 6 o7 52 00 4 99
September - . 29} 1I3 50 193 3 88 660 49:04 5409
October . . . 29} 104 85 218 3.59 7:45 48 68 4 05
November - . . 22} 5I.95 151 2'33 6°79 38 71 2 93
December . ) 28% 59°55 198 2°11 7 00 43 43 3 53
3rd quarter . . 87 306 60 514 3 53 5 91 B 50 76 4 98 -
4th quarter . . 701 2;6__35 567 2 71 7 11 4_4 I9 3 57
2nd half year 1663 522 95 IO8I B 3.14 6— :{8 47 31 424
The east-west distribution of prominence areas and numbers is given in the table below :(—
1951 July-December | East West Percentage east

Total area (square minutes) . . 265.5 257 4 50 8

Total numbers . . . 521 560 482

The areas show an eastern excess while the numbers show an eastern deficit,
2. Observations with the Prominence Spectroscope :

(a) Metallsc Prominences :

bel Nine metallic prominences were observed during the period. The details of the prominences are given
elow :—

TasLE II
Date. Time Latitude Height
1951 I.S.T. Base Limb n Lines 1n which observed
North South -alpha
h' m o - . ”
July o o8 35 1 10 E 20 8 Dy, Dy by, by by Dy
Aug. 18 08 43 4 7 w 28.0 = Qe
» I8 o8 25 I 29 w 48°8 e O
. 25 08 40 4 14 B v (] Qe
LT} 30 o8 35—
09 o5 3 5 E 74°4 Dy, Dy by, by, by by
6678 1
Ht. 1n Ds=12".8
in bs=127.0
Nov. 9 o8 40 1 25 w 50-4 Dy; Ds by, by, by, by
Dec. 27 09 I0 I I0e5 w 32.0 —do—
» 28 09 25 2 6 w .. —~do—  and 6678.1
» 29 09 35 2 27 w .. Dy, Dy by, by by, by
The distribution of metallic prominences was as follows :—
1°—10° T1°—20° 21°--30° Mean Extreme
latitude latitude
North - ¢ . . . 3 2 3 I5 4 5° & 29°
South - ’ . . . I — - 10 10°

Three prominences were on the East limb and 6 on the West limb.
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(8) Dusplacements of the hydrogen line wn the chromosphere and prominences

Particulats of Doppler shifts obseived 1n the chromosphere and promumences with the prominence spec-
troscope are given mn the following table —

Tagre III
Mean Latitude Displacement
Date 1951 Time IS T. Limb Remarks
North South Red Violet
o 0 o Q
A A
h m
July ¢ .| 08 35 10 E 03
(at base) )
Metallic, not seen on Ca
plates taken at 0803 and 0808
hrs Prominence seenas dark
marking 1nside limb.
Aug 30 a8 357 5 E 2 2 At base
g 09 o3[ 2 25 At top fAneruptlon atthe hmb.
Qct 7 o8 40 47 A c 75 At top
» 8 08 10 5T 3 w .05 At bage.
3 8 08 I3 33 W 15 0.5 I 55; at basc and 0.5 A i the
mddle
» 8 08 23 22} B 0.5 3
2 . 08 I I Att
5 24 3 3 E 2 s At e }- Bruptive,
Nov ¢ . .| 08 30 10 E s At top
Dec 27 . .| 09 20 15 W 03 10 Al base metallic.
5 28 . . 09 25 6 w 1.5 Io0 At base metallic,
» 29 «{ %9 35 27 w 1.5 05 t 5 A at base and o 54
at top ; metallic

{¢) Reversals and displacements on the sun’s dasc

During the half-year, the H-alpha line was seen in emisston on 48 occa ions and D3 line 1 absorption

on 48 occasions  The H-alpha lme was also seen displaced over dark markiags in 4 cases (3 towards red
and 1 towards violet). These distributions were as follows.—

Notth South ‘ Bast West Total
|
Bright reversal of Hec () ine on the dise . 31 1% 29 19 - 48
Dark reversal of D3 line on the dise . . . 31 17 ng 19 48
Dasplacement of Hoe line on the disc . . . . . 2 2 2 2 4
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Heights of prominences in K, H-alpha, Dy and HB Lues

57 Prominences were obseived m K, H-alpha, D, and Hp liaes. The mean height in the different

lines was found to be as follows.—

Mean height in K line : . . . 64.4"
H-alpha . . . 57.2"
D, S 53.0"
Hp 5'1.6”

3. Observations unth the Hale Spectrohelioscope.

Details of Doppler displacements 1o H-alpha line obseived over prommences and absorption markings

with the spectrohelioscope aie given below :—

Displacements
N S B. w Total | To Red {To violet |Both ways
Displacements 1 prominences . 23 11 17 17 34 5 6 23
Displacements 1n absorption
markings . . . I 5 13 3 16 T 4 I
Solar Flares.
Table IV gives a list of solar flares observed at Kodaikanal during the period under review :
TABLE" IV ,
Time 1n LS.T. Mean |[Mean longitude Maximum
Date 2 latitude from central | Intensity | width of Ho Remarks
1951 Beg. Max. End. meridian observed at the
H M| H M|H M time of
eruption
° - ° 2’\
July 30 09 30 | 09 40 | 09 45 6 § 32 W I Io
Aug. 11 . e 07 4I 08 00 15 S 35 E I
Aug 30 .| o8 30 o8 45 09 05 7 N 90 E 2 1.8
Sep 23 .| 08 12 08 25 09 10 15 N 5 W I 2.0
Nov 30 . 08 30 .. 09 00 7 N g0 W I T.2
Dec 27 . 09 00 . 09 30 3.5 N 53 E I 1.7

b=t
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Sudden disappearances of promunences and dark markings

Details of K-promineunces and H-alpha absorption markings whose sudden disappearances between two
consecutive observations were observed are given below:—

Nature of phenomenon Date and time of phenomenon Coordinates of the phenomenon
when last seen when last seen Remarks

IST Mean latitude  Mean longitude

K Prominences :

1 | August 3 o8 38 20°8 E limb Disappeared
next day

2 | October8 . 08 10 22 5°N » Disappeared at
0930 his on the
same day,

3 | October 24 . Q9 10 31°N » Eruptive promi-

nence-disappear-
ed on the same

day.
Hoa absorption markings: 1t | August 6 09 30 16°S Central Disappeared
meridian next day
2 | August 18 . 14 15 5°N 35°E Do.

Promnences projected on the disc as absorption markings

Photographs of the sua’s disc in H-alpha light were taken at Kodaikanal on 143 days. The Mount
Wilson and Meudon Observatories supplied photographs for 33 and 22 days tespecuvely. Altogether
photographs for 178 days were obtained for the half-year which were counted as 1754 cffective days after
giving due weightage to the quality of the photographs.

The mean daily areas (in millionths of the sun’s visibie hemisphere and uncorrected for foreshortening)
and the mean dai'y numbets of H-alpha darK markings as derived from all the records are given below:—

Combined data

Mean daily areas (mullionths of the sun’s Mean daily
visible hemispheie) numbers
North . . . R . . . 1916 O 16.10
South . . . . . . . 1492.6 12.99
Total . . . 3408.6 29 09

e e —— S e . et

Both, the areas and numbers show considerable increase over the previous half year,——40.5%, for areas
and 23.89%, for numbers.

The figures based on Kodaikanal observations alone are also given below fo1 comparison with similar data :

Kodaikanal data
Mean daily areas (millionths of the sun’s Mean daily
visible hemisphere) numbers
North . . . . . . . . 1841 8 16.04
South . . . . . . 1373 2 13.69
Total . . . . 3215.0 29.13

[ S ————— et e} e

The distribution of mean daily areas in 5° ranges of latitude is shown in diagram }I. ;I‘here is a marked
increase in activity in the latitude zones 10° -15° in the northern hemisphere and 30° -35° 1n the southern
hemisphere as compared with the previous half year.

The east-west distribution of dark markings shows an eastern defect both in areas and numbers as will
be seen from the following table;:—

East West Percentage east
Arets . . . . . . 4522 5 5025.5 47 -4
Numbers . . . . . . 2475 2622 48.5
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Part II

SUMMARY OF MAGNETIC OBSERVATIONS FOR THE SECOND HALF OF 1951

Introduction

The results of magnetic observations made at the Kodaikanal Observatory during the first half of 1950
have been published m Bullenia No CXXXII of this observatory  The history of the magaetic observatory
and a brief description of the mstruments and of the .system of Observations aie given in that bulletia  The
data for the second half of 1951 are given here. For july, August and September 1951, the dara have been
derived from the records of the Watson mstiuments whereas those for October, November and December
1951 have been derived from the records of the La Cour mstruments installed early in 1951. A full descrip-

tion of the La Cour msiuments 1s avalable m *“Magnetisme Terrestre” by V, Laursen, published by the
Danish Meteorological Iastitute,

Determnation of Absolute Values

(1) Absolute observations of horrzontal force are made once every week (on Wednesdays) with Kew Ma-
netometet “No. 3.

(2) Absolute observations of declination are made once every week (on Thursdays) with the same nstru-
ment

(3) Observations of inclination are made with the Earth Inductor on all days excepting Saturdays,
Sundays and other holidays.

Variomecer vecords

(a) Watson instruments :

The charts of the three Watson variometers are changed every alternate day, the records for two conse
cutive days being obtamned on the same paper in the usual way. The optical arrangements for the magneto-
graphs are such that with the H :nd V instruments an mecicase in the ordinate corresponds to an mcrease in

the values of the elements; for the D magnetograph, however, m increase m the ordinate cortesponds to a
decrease 1in the westerly declination.

(b) La Cdur instruments ;

The chart for the La Cour instruments is changed daily with all the three elements recorded on the same
paper. The optical arrangements for the H, V and D magnetographs are such that with H and V instru-
ments, an increase of the ordinates  corresponds to an 1ncrease m the value of the clements ; for the D mag-
netograph, however, an increase in the ordmate corresponds to a decrease in the westerly declination.

Derermination of scale coefficients

(a) Watson Variometers

The scale cocfficent of the HF and V.F magnetographs are obtained fortnightly from deflection

observaticns performed on the mstruments, with the defl-ctor magnect at distances of 100 cms and 120 cms.
in the case of the H F. instruments

and at distances of 122.6 cms. and 148.6 cms. m the case of the V I\
instrument The wvalue of the sca

le coefficient adopted for any month is the average of the mean observed
value for that month and those of the preceding and succeeding months.

The scale coefficient of the declipation ma

- gnetograph has been determined once for all and is 1.03’ per
mm. The scale coefficients of the H.F. and e 3 pe

VF magnetographs in V per cm. for months July to September
are given below —
Tastrument Fuly = August September
H.F. Magnetograph . . . . 48 2 48.1 47 8
V.F. Magnetograph . . . . , 172 0 75.0 75.0

{b) La Cour Variometers :

The scale coefficients of the HL.F. and V.F. magnetographs are obtained once every month by placing a
Helmho}tz coil over the instruments and noting the deflections when known currents are passed through. the
eoil, The coul constant as given by the manufacturers is 7.49 gamrnas per milliampere.
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The scale coefficient of the declination magnetograph has been determined once for all and is 9.0" cnk.

The scale coeflicients of the H. F. and V. F. magnetographs in y/cm. for the months October to December
1951 are given below :—

Instrument October November December
H. F Magnetograph . . . . 80 o 80 o 80 o
V. F. Magnetograph . . . 110 © 110°0 II0 0

Temperature coefficients of the Magnetographs
(a) Watson magnetographs:

The adopted value for the H. F. megnetograph is 32 y/degree F.  The temperature coefficient of the
V. F. magnetograph was found to be negligible.

(b) La Cour magnetographs :
Temperature compensation has been incorporated 1n the design of these instruments.
Base hine values

(a) Base line values for H. F. are drived by conver ing the mean ordinates corresponding to absolute
observation with Kew Magnetometer No. 3 1n terms of gammas and subtracting these converted ordi-
nates from the m an obs:rved horizontal force Tae values derived from the Watson mstruments are further
reduced to a umiform temperature of 65° F to make the seiies comparable fiom month to month and year to
year.

The adopted base line value for any week 1s the mean of five values (all reduced to 65°F 1n the case of the
Watson, mstrument) mncludmg the week 1n question as the third among the five. In the case of the Watson
mstrument the base line values for the individual days of tne week were dctermined after applying neces-
sary temperature correction The accuracy of the base line value derived from the above procedure is
estimated 1o be 4= 10y,

{b) The base line values for the V. F. magnetographs are derived by expressing the mean ordinates of the
V. F. magne'ograms at the time of mclinarion observations in terms of gammas and subtracting these from
the values of vertical foice obtain=d by multiplying the values of H. F. at that time by the tangent of the
inclimation. The adopted value; i the cace of Watson magnetograms were derived from the observed values
by carcful comsidcration of the individual values. This procedure was adopted as some difficulty was
expeienced 1n keeping the Watson V. F. variometer mn satisfactory working condition, and many changes
of adjustments were necessary thus rendering the conversion of hourly values at timas excessively laborious.
In general, the Watson V. F. variometer was lacking 1n stability, the position of the magnet being apt to be
disturbed very easily.

(c) The base line values for ‘D’ were derived by the usual procedure of converting the ordinates corres-
ponding to absolute observations with Kow Magnztometer No 3 into angles and adding this to the cor-
responding observed absolute d:clination values.

Bastc hourly values and associated means

Basic results: Tables 1 to 18 contam hourly valuzs of magn:tic declination, horizontal intensity and
veccical mtensity,  Tace hourly valuss from th: .magn:rograms repsesent the average values, during one
hour, centercd at the full hours of U.T.

The columns headed ‘maximum’ and ‘mmimum’ give the momentary extreme values of the element for
each day.

Computed means »

At the bottom, of each table are given the average hourly values obtained (i) for all days, (i) for five
international quiet days and (1) for five international disturbed days.

Principal magnetic storms :

Magnctically a day 1s considered to be (a) a quiet day, (b) a day of slight disturbance, (c) a day of
moderate disturbance, (d) a day of moderate storm, and (e) a day of great storm, depending on the ranges
and the oscillations in the magnetograms. At Kodaikanal a day 1s provisionally bemng taken as (1) one of
great storm, if the range 1sabove 400y, (11) of moderate storm if the range is between 251y and 4ooy and
(in) of moderate disturbance, if the range lies between 150y and 250y. The range is, however, not the
only criterion used 1n assigning the character of a storm.

Table 19 gives a list of principal magnetic storms recorded during the second half of 1951.
KopakANAL : A. K. DAS,

Augmt’ 1953. Dtrector,
Kodaikanal Observatory.

5 D.G. Obs, K.K.
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TABLE I

Hourly Values of Declination (Westetly) 1951

(Averages for sixty minutes centred at the full hours of Greenwich mean time)

July 2° plus tabular quanuties,
Hours G M. T.
Date

o 1 2 3 4 5 6 7 3 9 10 1T 12 13 14

’ ’ s Vs ’ ’, ’ I ’ ’ ’ ’ ’ , ’
I 33 6 {33 4 8341|346 |357|360|356|354|351|355|346|346|347/|350
112 3431340(331|334(335(337(333[340(341(342 345349350353 ]355
13 344 (345(336|332/326(329|341 (350360361 |360]357|355] 353|350
p) 343(332)332 * * % * * * * * * * * *
5 * * 1345 (350360 |375 |374(372 [ 366362360356 ,351{355
6 3420332 [331{333[339/351|360(370|375/366|352|350|346/|344|355
7 333 (326 |330|334(355(374|384|390|376|375|370{361|356/355|360
8 34 61336(330(335|350|356|370|371|370{368)|364(|360|356]355]360
9 342(335(336|336[355(361{374380|376|372|366(360)354 356|360
t10 34 1[332(330(330|351|365|380(386)|381|372|360/352 350354355

331 3453351335338 |348(370|373|372|370[370(367|362|357 {35335
t12 3470336 (334 |340{350(354|358(360|356 346|342 ]|360[357)|355]35'6
+13 345(336(331(336[343(344(356|365|372]351|364|350(354|355]356
t14 343{340(338[340[348|354|360(363(374[371|362 356355356361
15 * * * 1340|351 (370|382 381 [380(376)|366|362|36'1|357]|362
16 347|343 |3425344[362(370]374|375(373|371[367]354(352/355/|355
17 3441342341 |340(346 353370377 |330|376|362|356|357]360]360
18 342337 (336[338(358/370(3751/379(|376[374({372|366|351]|350)354
19 346|337 (335[339(346|357|350,360|352|346]|34,4345([346(350/|354
20 344 (342|336|350/354 (373|383 |382|379|375|369|365(363|367|368
21 362358351 (343 (350361366 |370 372|372 |371 369|367 |366)368
22 * 13551348 * 1367 [371(379(379(379(379|378|380[377|376379
23 368 |364({358|343 (351360367 |3771|375,369|367361|356|357|362
24 351 /345(341|336|350(|354(359/360|361 360[357[352/351{356([359
25 346 (344|346 (350 (s363 (373|375 |374|37°1[362]360|360]|360]36'0/363
126 352|346 | 346 | 350353 (362|363 1364|363 [363/361/356|352]351I 353
27 346 344|340 (335|343 |356|365{372|365/|361|356|355(|354/354/353
1128 350 342|340 #¢ * * * * * " * * . "
29 * * * 1342(350(353|362|370(373|372|366|360]|356 (357|358
30 346 (332|328 (331|344 (354|363/372|367)|360)|356|349)355]355]353
f131 347|325 (320322379 /339(339(344 353,353 |349:349|346 (342|339
Mean 346 1339|337 1338|347 (357364368 367|363|359|356|35°3/354/356
Mean-t | 347 (344|335 335 (339355364 368|365 /357/351(|353|353/355]35'6
Meantf | 347 1339333 (335333340343 ,34'0|354{355[354[353 {351 3501349

+ International quiet days
11 Internatienal disturbed days.

* Loss of record (Day omutted for means)
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(Averages for siXty minutes centred at the full hours of Greenwich mean time)

I

TABLE 1

Houtly Values of Declination (Westerly) 1951

July 2° plus tabular quantities.
Hours G. M. T Maximum M 1nim
Mean. Range Date
15 16 17 18 19 20 21 22 23 Time |Mag | Time. | Mag
’ ’ ’, , ’ ’ ! ’ . < I_I M . H M '
350({35°0(350(345|350|346 341342 (345|347 |06 58|365|01 20331} 34 I
36 0356|360 35‘2 35 g 35T (350|347 |342 |34 g 15 42 32 5|02 54320/ 4°'5 112
35,3 135,5|35,2 350|346 347|350 347|345 348 09 2036502 50325/ 40 Hi
356 {357 (359|354 |351]354|356|354|352 * * * * * * 5
3573550354354 |355|350/350|350 350|351 |08 00 }377|02 36(328]| 49 6
356 (355{355 (355|353 |351(350|350/350|356|07 04[392|22 50({325| 77 7
36°1 |36 X {360 | 356|355 |355|353|352|350(|355|07 5037602 40328 48 8
35613551354 |352 347 (349[350|350|346|355|07 4038202 40329} 53 9
355[355|355 | 355!352{351|350(350|350|355|07 36|389|o02 36|329]| 60 110
3551354(354 (354|353 (352|357 3511350 |355|06 46 /381 |0 54|330]| 51I 11
360|357 (353 (352|350 |350|35'0[350|348 (351 |0r I4|36'6|02 50325 41 {12
35 51353/352 352|351 (351|351 351|350 35*0 05* 56 1368 |03 00328 40 t13
387356355354 (35'3|352]| 351350 * . * * * * 114
36 6 | 364366354 (355355 (355[355 (353 * * * * 15
35 356|358 1356|355 (355[353|352|350|356(07 26379102 42|338| 41 16
35813571356 (355 (354(353|351|35'5[346{356|07 40 |382|03 20(335]| 47 17
35'51356|360!356|355|354[353|352|350|356)07 30|387|03 12/320]} 64 18
353 |351|350|350|350(350{349(348|346|34'8|07 04|364|02 ID 335 29 19
36'8 | 368|368 |368 366|366 365|364 |367 36406 50|389102 10|334| 55 20
36'8 | 36 8 | 36 8 | 36'8 | 36'8 | 36'8 | 36 8 | 36 8 | 36'8 | 36 5 | 08 16 | 374 | 03 10| 337 37 21
379 (37813771376 369 |371|369|368]|368 * * * * * 22
36°2 |36 1|36T|360|3581358|354/355|353|360]08 54378|02 32336, 42 23
359 (360360357 (356355353 (352|351 {354]07 50|368|02 56334} 34 t24
362 | 36'1|360|360|360|357|356)|355)|354|360|07 02[379|22 42(341| 38 25
351352353 (353|353 |353[353(353[|352]354]07 zg 38 § gg 12 33 g 438 ’r’r§6
353 | 353 35,3353 (353|353 (35,2|351|350 (353|097 3 37, L 421380 4 ‘h‘zg
358 1360 /360|360 | 357 356355354351 * * * * * 29
352352352352 3543523500351 {349|351)|07 42)375|02 42|323 | 52 30
339 (33'5(342(348|348{345 (347|346 |341)|338|07 36 359|002 46317 | 42 1131
3561356356 |355|354|353|352[352|350]354 46 Mean.
357|356 355|353 (352|351 357 |351|350 Mean.t
35'T | 351352352 |349(349350|348 345 Mean.tt

+ International quiet days-
11 Inteinational disturbed days.
* Loss of record.

158
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TABLE 2

Hourly Values of Declination (Westerly), 1951

(Averages for sixty minutes centred at the full hours of Greenwich mean tume)

2° plus Tabular quantities

August
Hours G M. T.
Date

o I 2 3 4 5 6 7 8 9 10 IX 12 13 14

’ ’ , ’ I ’ 2 i ’ 4 s 2 ’ ’ 2
tirx 347|337 /331|340 355370386 |300|382{376|367362|358]354]|35'3

2 34 0 33 5 32 0 * * * * * * * * * »* * *
13 * * * * 1327 |349(368379387 388385 (363(353]|35'0]35.1I
4 3371335 |328|326(343|34'8/363[368|367 |365|362/357(353 352353
5 339|328 (317|318 ({3r8|331|35'4(371/391|377(369[352|344342|348

6 34 3 34 I 33 1 32 1 * * * * * * * % * * *
7 * * * [338|353({368/378(380/378|372]363/35 353 (355|353
18 346 (338(333/335{346|358(369 (371|372 (370/(368]35 348349352
9 346 (334 /336|340(346|352(363|364|363/358/355[352[346|350/35°2
t10 347 (336 |332/336/34'8[362[373[379|379|375|367355|352(350)352
11 347|343 (336(343(353(363(373(375(372[361[354[343[344[350(355
12 34 6334 (332343 364372373 [373|366|357|354/348)350352]353
1113 343(332(335|345(355(360(362/365[358/353[346|342)341 340/ 343
14 343/337(340[350|360[362(363(365|365[361|357/353/350/[352/355
15 34 6 334331330 |350(360|363|363 (360351 [343/341|345/|348]352
16 342(338 340350353 ({368[373 (371370353 |340|342[340[345]352
17 34'2{338(337|348(350(361|373(374)372]361|350[346]|350]356] 36.0
f18 3371336332340 |350|365({368(370[38|360|356]|352]|352]35.6]| 360
19 340 (332 |327{336|350(363(373(373|370|369,353|347|34-2|34.9 358
tt20 33'2 330333 * * * 1333|383 ]380(372|361|350|352|353/ 353
tt2r 348(332(331|340{350[363368|370|370|365|348/34'2|343 340 34.0
22 35 11345 (342|343 [35°5(362|37°3|37'3|370({360{347|345|337|343| 348
23 342 (327 328[332(345|358|36090|370|368|362|356{352|352|352]| 35'5
24 348|338 333 * * 13701380376 (378|372 |31|352350|350]/ 350
tt25 35°0134'6 342|345 |360[36°5{370|369|365|363 /360352346353 354
26 342328 (328|332 |340|350365|373|368|352|342/34'0|340]34:3| 34°8
27 341332332 |332(348(363377|374/373|370|360|352|35'C|354] 355
28 341336 |340|349(360|368[3774(367|360)|356|355|347|3451!345] 34-8
29 3401336 340|350 (358|369|373:373|370|366)|354|34:6|346]|350]| 350
t30 34°5 332332340349 (363 (373 (370366365357 |352{346|353]360
31 344|333 |335|340[351(362{375|371|367|365|358|35¢|347|351|357
Mean 34303350333 /339{350/361 /371372370363 355/349/[347 349|353
Meant 344335332338 348 (362371373 |371{368|362|354,352|352|356
Meantt 347 (337335 |34'2|35'5|365[377|373(369[364)355|349|347 347|349

M,

t International quiet days,

1+ International disturbed days.

* Loss of record (day omitted for means.)
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TABLE 2

Hourly Values of Declation (Westerly), 1951

(Averages for sixty minutes centered at the full hours of Greenwich mean time.)

August 2° plus tabular quantities
M
Hours G.M T. Maximum Minimum
Mean
Range Date

15 16 17 18 19 20 21 22 23 Time | Mag | Time | Mag

’ ’ ’ ’ 7 ’ ’ v ’ ’ ’ ’ ’ ’ ’

6 0 8 7
3 g 35* 35*5 35*5 35*3 35*2 35*1 35*0 34*8 35*8 Q *20 39 1 | 02 *24 32*I 7*0 TT;
353352357 1349348 347 /346)344)339 * * * * * * +3
353|353 /352 (352|348 345 |343|342]339 349 |07 00 |372|07 52353 S9 4
350(351 (353|350 {349|347|345|34'3 343 34 7|07 36|395 |07 5:1313 82 s

* * * * * " # * * * * * * * % 6
36'8 (363358 356355354 (352 (351350 * * * * * * 7
35313541355 |354|352 3513503507350 353 |07 oo |373}02 20|326 47 +8
3531354 (355|355 (354|353 |355/352|351 352 |06 56|36 5|0 52|325 40 9
353|355 |355({355|355|353|352|350|350 355 |07 1638402 12324 60 Tro
3601360360 | 360|357 |356|355|352|355 35 5|06 52| 37702 00| 324 53 Ix
354|358 358|354 (353 [352(352|350]350 354 |06 12 {374 |01 52325 49 12
345|347 /350 (353355 |355|35.2|35'2|350 34'9 | 07 04 | 367 |0I 52326 41 tf13
355|355(355|355(353,355(355/353 (351 35°4 | 07 04 | 367 [OI 04328 39 I4
353(355(355{355(355|348(345[345(|345 349 |05 20 (366|02 36326 40 x5
3541355 (355 |355[353|35Y|350|35'0|350 35'2 | 06 16|37 5|01 32331 44 16
336 352|354 (355[353|352|354[350|346 354 | 06 48 | 376 | 10 56 | 31 5 61 7
360 (358355 |355(355|353|352|350)350 354 | 07 48 )37'3 |0l 36324 49 T8
358(356|359(360|358(355|352 (346|341 353 |06 361375|02 041324 | 51 19
355358 360|360 ({360|358)|35'5|355]|3562 * * * * * " $120
348 (350351353353 |355[355[355|355 35't | ©6 36|37 1|02 20| 319 52 a1
353(353 (353 (353|353 (353353350350 353 | 07 04 (374 |o0r 52(3I'9 55 22
3551352|355|355|355|355|355|353 (350 352 |08 12372 |02 20319 5,3 23
352 (3551355 (355|355 /355 |355|353|351 * 24
355|355(35'51352|355{353 351350350 355 |07 04 |37 1 |0I 56335 3'6 +f=25
35°0 (352|353 /354|354 (353 (352350345 358 |07 12| 374 |02 16|35 59 26
355|355 (355|355 |355|353(35'1 350346 354 |06 36|378 |02 24325 53 27
352|355 |35'5| 355|355 |353 (350350346 353 |06 20375 |0r 52329 46 28
350|350 350|353 {353 ({353|35'7|350]|359 35'3 [ 06 40 |37 4|02 I2{320 54 29
358(355 (355|353 {352(346|34'5|345 (345 35'2 |06 08 | 37'4 | 0T 52323 51 t30
358 (357 (356 |352(351|348|34'7|346]|34'5 353 |07 32379 |0I 00326 53 31
353 (355|355 |354(354 352|351 |349|348] 352 52 Mean
356 1355355354353 |35 |350/349|3409 Meant
352|353 (353|353 (354354355 (352351 Meantt
s

{International quiei days

1+ International disturbed days.

* Toss of record (Day omitted for means).
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TABLE 3

Hourly values of Declination (Westerly), 1951

(Average for Sixty minutes centred at the full hours of Greenwich mean time )

scptemb” 2° plus tabular quantities
Hours GIM T
Date 7 T
o 1 2 3 4 5 6 7 8 9 10 II 12 13 X4
I — N R
’ ’ ’ ’ ’ ’ ’ 4 r ’ ’ ’ 2 ra
trI 340338336/ 345|357|360|368|361 370|368 364362352353 354
T2 337 (327326348 (|373|385[395(|392|386|372)|352)34 6350353 |353
13 342326331 340|353 (364379375 (370|362 [351|346]|34'5 347|354
T4 342|332|331|340|353|371|379|380|376|365|354{353|353 /354355
5 3401332|335|347|360[380|390(395 (381 (371[362|351|340)350)352
6 337322321 (330350370378 (379375365 |351(346|350]|352)353
7 345|326 |33'7T|34°5(356|39|373|376[372|366|354|3431352|352)353
8 346332 [331(336(347(363|373(380|372|356{351|346344348 350
9 346 (332[326|330(340|352|370|-380|370|356 342341340342 344
10 3430337332340 (353/364[380|376|370[355{346|336[335|335)336
II 340(327|326|330|348|354[362|363|360/|356](351|346]|345)34 6|350
12 342325327 330|340|355[368|370[366|360|350|348|346 344342
13 3411330(327(3331344|353|355(363}35(362([351/350]{350}348 344
14 341/327]326|325(330(336|350{352|3523571[346|345([344 (345346
15 34'0 336 335|337 |340(345|349 (350346344 (341|336|336|340]343
1116 340[332(331{340(355)364)|373] 37 36 6136 1|346|336|334(331]|33 8
17 338 (327 |33%]340|353|364|370|362[356|346|337|332)338)343 |34 8
18 337|326 330341354360 364!361[35°6|352|343|342({343|346 349
19 337(333({332|340[35'5[364 369|369 |365|356|353 (352352354353
fta20 330|326 {325(330(340|350{360{363 (3603471327 |335|341}336 343
1t 343|336 (335 |345(350(356{361|364|357|352[342336)33913401343
122 337|327 330|334 |346|356|360|364 (363 |361[360|344|34L 341|346
23 3431336331336 ,348[353|365)368[369)3561354/351,;347344|341
24 348|342 (342|344 (349 355|360[363 |361|3561344|342]|344|345 34 6
ttas 3463401337 |341[346 351 (351|352 351 |347|343 336334333331
26 312 |3161322|340|345|350|359 36 361|354 |351)350)|350]350 348
27 338 (336|334 341|352[354|359|364|361|352|350/348{349)350)350
23 332/326|334|345|351(352|355|360|357|351|346|345)|344 346|348
29 343 (340|343 |346[340|350(351|353 /352|351 346344344343 343
130 340[3361340|345|349{359]364]36'3|361)|346341 336340344349
31
Mean 33933 1(331[3390|350/|359|366|368)|364|356348(344|344 345|347
Mean § 340(332(333({344|357|368 (377374373 |363|352|349(348|350)235'3
Mean 11 339 33°1(33°2(338{347|353[361|36'3[359|352|344)337 ‘8 | 33.6 | 34’0

1 International quiet days.
I+ international disturbed days.
* _Loss of record (day onutted for means).
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TABLE 3

Hourly values of Declination (Westerly), 1951

(Averages for s1xty munutes centred at the full hours of Greenwich mean time)

September 2° plus tabular quantities
Maximum Minimum
Mean
Date
15 16 17 18 19 20 21 22 23 Time | Mag.| Time |Mag. | Range
’ ’ ’ ’, ’ s, I ’ ’ 7 H' M- ’, H' M. ’ ’
35313521351 |353|354{352|352|347|345)| 353 |06 26 |372 |02 26320 52 t1
353353353 (353 (352351350 (350(350| 357 |06 30402 0r 36319 83 T2
354 [354(354(353|352[351[35°0|350[348| 352 |06 52|382]|01 40319 63 3
355|354 (353 (351|350(347(346345(344| 353 |o7 36|38 101 56|326 55 T4
3533533852 |351(350|348|347 /346342 356 |06 s6|399|0r 32| 32:8 71 5
{
353 (352351350 (350(35°01350[348[346| 351 |06 52 |382|02 04316 66 6
3531353 |350|350|350/350|350|350/350| 353 |06 40379 |0t 56)31°9 60 7
353 (352 |35'1(350(350(350({350|35'0[350| 351 |07 40|383|o0x 52|326 57 8
348|350(353[352|351(350|350(348342| 348 |07 1238402 26323 61 9
345({348 3493501350 3501350{34'8|346| 349 |06 44 | 382 |02 00| 328 5 4 10
347 1350|353 |352]350|350[350]350 350 348 |06 32|365)|02 24)319 46 I
344 (352 (351/350(350(350/350(350 348 348 [o07 24 37102 08323 46 12
342|344 (3523503461346 |347349|346] 347 |08 36|368 |02 043206 42 13
3481350 (349|347 (346349346 |345|344| 344 |07 36353 |01 36|321 32 14
34 6 | 350|351 | 351|348 346 (345|344 |34 | 343 |07 32352 |0I 40329 z3 15
340|349 (350353352 [350[350/346,349| 348 |06 40375 | 0L 40| 325 50 116
349[350[350[350|350(348 1346 |345|344| 347 |06 32]373|0I 04320 53 I
3471346 349(34'8 /347|344 /342341340 | 346 |05 52{368|o0r 56322 4 6 ¢
351/353{354(355|345(|340|336/339|336]| 350 |06 42|373|0L 52 32'3 50 19
3453451350 3511350346 |34'5|343343| 343 |07 32|36:6|10 36 319 47 tt20
3441348 /350/3503501348 13461346345 347 |07 12368 |01 40331 3°7 121
3471349(350{350{349(348{346[346|345| 347 |07 2036801 44 319 49 t122
343|344 |345|345|346|3481350|350|3570| 348 |07 24|37°2|01I 40329 43 23
3473503471350 (3471349{350(349|347| 349 [o7 o8 |367{02 04335 32 24
334 344 (337 (340(33'8/33'5(333/327(322| 339 |06 5635423 54321 33 tt2s
346 345344344343 |341)340|340|34'4| 344 (07 04368 |00 2412809 79 26
3471349 350|348 1347|346 |34'5|343|340| 348 |07 24|37 1|01 08327 44 2
3501(350(349 (348 (346345345345 (344 346 |07 44 {363 |01 26320 43 2
345(348/349 (350347346345 /345|344 347 |07 44 357 | 0L 34335 22 20
3501350{3501349 (348|346 347|348 1349| 348 |06 42368 )0r c0|330 3'8 f30
31

348350|350|350/348 (347|347 {346 |345] 3438 49 Mean
3533531352 (352|351 349345348347 Meant
342347 347|349 | 348|345 | 34 4J342 341 Mean 1

t International quiet days.

|1 International disturbed days.

* Loss of record (day omitted for means)
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HourLy VarLues oF DECLINATION (WESTBRLY), 1951

(Averages for sixty minutes centred at the full hours of Greenwich meantime )

16

TABLE 4

October 2° plus tabular quantities
Hours G. M. T
Date
o I 2 3 4 5 6 7 8 o 10 1I 12 13 14
4 ’ ’ ’ ’ l‘ ’ 4 ’ ’ P ’ ’ ’ ’
1 345|335|335|349|353356)3641360/353/349|340/348|345/345]340
2 336 1335|338 338|35614355/(359/364/35'8|351|349|348/348(347]|347
3 350(337|356|351[366|363(359(359(348(353|349({349(350|350]351
14 345|340 350|354 |360|363)1362)358)356350]|348)35°0]|35'2]350] 35
5 345(343|347!349|357|36°1|362355/353|349|344)345)34°7 (348349
16 34'0 |34 81352 |35°6 356 |362)362(36I|355|34'5 (343 |343|34°4|345]|348
7 34'6,1 347 | 348 | 349|359 (3653671375 1375(367|357|351|349]|347]34°8
18 353357347 |344|348 /3503483461347 1348|344 |345|342|345]345
9 350347348 (3513581359369 (3651359/349(349(349 348|344/ 3478
10 350348346346 (351353358357 (353|347 346 (340[343[3461|346
11 3461345347 (348(353/355/354(35113451341|341I [330(340/[344]345
12 3483501352355 (361|394 /3611355346343 |344]347]|348/350]|353
13 344 (352|353 |353|35.7 (3583551351347 /343|340 (340347348347
i4 35.X (348347347 |354 (3593581357 1350346345347 |348|348]347
15 346342340340 |351[3583|362)359!357(350(341 (340347346346
16 351 (351|350 |351 357 |361/354(353|350/346|340| 44 342|340/ 343
e 348 1345|345 |346 3473501354 1351 1345|343|338334[340]|343]342
1118 344 (344|346 134735235335 g 34613401337 (338(343|344[343/344
T119 3471344 3441 | 34°3 | 34 6 | 3478 | 34 345344340 |343|343 3471|344/ 346
20 348 (345|343 |345(348(355[355|350/346(344(337|339|344134'5/346
21 349 (349|346 344 |345[351(350/3491345|339/33°8|338/|342/344]344
22 349 (347|346 (348 (347 (353351/348 347347 |34°5 34434234340
23 349 1348346349349 |352|352\347 1341|335 |335|336[335/336]336
124 353 (354 |355[349(348|352(35 é 3801350350349 [34'8 (348 |348|348
t2s 345 |344|355|355 (357 |35813561349(1349|347|345|346]34°9|347]347
26 356 1358/361|359 (3563351355353 /352/349|348 /347348348350
27 352 (350|348 354|358 362 36‘2 3541355354 13541353[354|351|350
T128 354 (354(356|355|352]33 : 32 357(353 1351|1350/ 350/|356]352]|35°3
29 3451349353353 |351(35613631355/338|336/338(|339/343]|34'0]320
30 3491340/349(347(354|355(34'7|337|33%2|329(322|33334°0/337] 340
31 344 (345|345(344[346 (349346343345 348|349[349|34'8({345]345
Sum ’ - IR -
Mean 34834'7 348 |349|353|356|356\355 3409|346 344|344 3463461346
Meant 345{346 351 |352|353|357|355|360|351 348|347 |347 348347348
Meantt | 3501349 (347347349350 (341(349/346 343|343 (343345345346

1 International quiet days.
Tt International disturbed days.
* Loss of record (day omatted for means)
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TABLE 4

HourLy VALUES oF DECLINATION (WESTERLY), 1951

(Averages for sixty minutes centred at the full hours of Greenwich mean time )

October 2° plus tabular quantities
Hours G M T Maximum Minimum
Mean.
15 16 17 18 19 20 21 22 23 Time. | Mag | Time | Mag |Range
- - TE M H M.
’ ’ ’ ’ ’ ’ ’ F ’ ’ ’ ’ ’

346 |34'S | 346|346 |345|345|34'5343 342|347 0614 )36.8) 0II4)333) 35 1
3490347348 /349354355 (354|354 354|349 0642|366 0138334} 32 2
351|351 |351 |35 |352]|35T|35.I|34-9|345|352| 0614 |368]| ox38|336) 32 3
350|350 3503501350351 |351|350|34.0[351| 0610 [374| OI 54339 35 T4
349350 (350 (350 {349(349(350({349(34.6 349 0618 372| 0202343 29 5
34 8)34.8 |34 8|34.8|34.7|34.8)34.9[35.0/3409|349]| 0554 36.7] 023413381} 29 16
34-5 (338|349 348 |34-7347|352|353 |35 435-3| 0702|376| 1634 33.7} 39 7
345 (348|349 350349 |349|349(352[35.3|347| 0008 )35.8) 0954340 I8 18
352|353 (351 |350350]35-I|355]353]|35.2|353| 0612)37.1| 0238343 28 9
34803471 348(348|348(350[347|347|34.8|34.8| 0642|362 | 1118|338 24 10
346 1345|344 (345({346|347|348|349|35-0(346| 0610357 1202337 20 12
351 |35.1|350|35.0|349|351|352]|354]35-4|352( 0539|366 | 0930341 235 I2
348(349 /349 348{349|350|350|351|353|349| 051835 Ir 22 |33 7 | 22 t13
345 (346342341 |34 4(343[345 (3483409348 0534362 18Baz 340/ 22 14
34.7 |34 8 [ 34.8 (346348349 (350|351 |35.2|34.8| 0630|364 | 0314|339 25 15
34:4 | 34-4 | 344 (344|346|348|350]34.8|34.8|34.8( 0530 36.3| 1042|339 24 16
343|344 |34:5 | 346 | 348|347 | 345|345 34:4|34,5| 0638 |35.8| 1x28)330) 2.8 1117
344 |34 6 | 346 | 343|344 |34.5[347 348 |349|345} 05381363 0938335 | 28 T118
346 | 34.5 1343 | 343|343 |34.5|347|34'8|35.1|34.5]| 0434 |35-3| 0338 339 I4 119
34.7 | 34.8 | 34 8 | 34.7 | 348340348 /34.8|349|347| 0542|357 | 1042|336 2.1 20
344 | 343 |34 4 | 344|344 |348)| 348|350 |34.9|34.5| 0538353 1018 )33.5 I8 21
33'9 | 34.3 | 34 4 | 34-5 | 34 5 | 34.7 | 34.6 | 34:8 | 34.7 |34 6 | 0558|354 | I602|33.5 I.6 22
33.7 1336 (337 336 /33'8|337(33.8(33'9{33'9 (341 9618|354 1242|333 | 21 23
348 [34.8|34.8 | 3248 | 348|348 349350 |352|351| 0642 |392]| 0750345 | 47 t24
348 |348)34'8)349|349|350|351|35.3354)350] 0554)359 ) 0421344} I.5 t28
349|350 |350 (350 |349|34'8|34°2|34'1 | 342 | 35-1 | 0232 |36.2 | 2336 |34.0 22 26
350[350|350 |34'8 348349350353 (353353 0558)36.4| 0930)34.2) 2.2 27
343 |343|340|323|33.0 333 |33'9|340 341|347 0654 |55.8| I1838]|32.x | 3.7 tt28
342 (343|344 (342|344 (34-4|345|347|34:8|345| 0554366 0938|323 43 29
340 {340 33.8(33.8[340)342(342|343|34-4 342 0554360 0910 328 3:2 30
345 |34 5|34.5|344|344|347 347|348 |34.9(346| 0538|351 | 0738 34.2| 09 T3z
346|346 346|345 346|347 |34.8 348348348 2.6 Mean
348 | 34.8 | 348 34.8 | 348 |34.9 /349350349 Meant
34 4 | 34-5| 34 5| 34-7 | 343 | 34-4 | 34.5 | 34.7 | 34-8 Meantt

t International quiet days.

11 International disturbed days.

* Logs of record (d m 1tted for means).

164
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TABLE §
HouRLY VALUES OF DECLINATION (Westerly), 1941

(Averages fo1 sixty minutes centred at the full hours of Greenwich mean time)

November 2° plus tabular quantities
| Hows. G M. T
Date
, O ; 1 2 3 4 3 6 7 8 9 10 I 12 13 14
1 i
T ”“7‘]“7 B PO v B ; ; ; ; ; P P P
tI ‘352 353 (353|354 (355|357 |355[350]348(|348|350|351 349346346
E 352 (350345 (345|350 [345/339[339 (341 [340|342|345/345/345|345
13 /353 1352|3491348|350|351 354 |352)349,346,348|351|350/{338]341
4 1355({357{355(|351/350(351340(336|343[348(351[349(346/346]346
5 | 356 {356 (356 1354|349 (350351346344 (347 |352|348[349(345]347
6 i349 34901348 {3521355{358/1355[349(350(351[348|347([345/[3451)346
7 1350 347343 |352(354|359(365({372|360|351|350(352|348(348]3438
8 ©357 359|355 |354[35613581358|352/349,347|3409[351{352|351] 350
9 356 135913591355 (354(360{362{352|348|346)|347)|348(348|3501349
t10 349 (353(356 (354 (356357 (357|355 (352|351 |[352([3511349(349]3438
11 354357 (358135901358 13 1]360/356)355{351}35035113491347] 347
12 357 (3593561357 (356 (354|351|3441345[345|13461344 1343343344
t113 356 361359359 |360!357[356 (349342343 (349|351 |35 348|346
114 361363360 (359356354 |356[350[349|349)3491351[348|3471347
t115 354 13561355 13531355|35913521349|344[340|3471|34'0(347|351 350
16 359 (362 (359|361 /365|39|366|363|357|354352{351|351|352]35°'3
17 361 365|365 367|366 362359355 )354|353|354]3571|351 351|352
118 359 361357 (351 |347|349/34°71348|350{351[{356(355({353[352|3571
119 356 {366 | 370 364 (363|361 |358|357 353351 (353|351 {351 |351]352
0 359|360 1357 | 351 |34'7 /349|347 (348 |350|351|356| 355|353 |352]35"I
21 356 1366|370 (367 |364]361[358(357 (353351 (353|350 |35L,35T1]352
22 359 360 (362 363|359 (361|363 |359)358|357|356[352/353[353]353
23 3571359360 | 362|367 |365)|362|357|352|353|350(352|354 353|351
24 358{3581359 ({357 (356(353(351({348 350|355 {351!352{353|351 3571
25 358 1357|358 |358 (359360357 354351351 |3571{355([354|352]35°1
26 356 3591363 |361|358)357(355(352:345(344|344|347(349|347]|34'8
127 354 (357|359 (360[360|359|360{3581!344(348{345|349/[350(349]34'8
28 353 (357 (3581359 36°2|365|365|363 (358354349 349351 |352]353
) 360 1365|364 |35'8) 358359356 )|354[353|348 350353353 34'9] 349
30 3591363 1362|350 (357 (354|351 [3541352(340/33°5/|347[351]|3491{234'7
Mean {356 (358|357 357|357 |357(356[353[34'9[348]344(350({349|348]|34'8
_ Meant 354 (134813591357 3561356355354 |349|350/351|351|350]347] 34+9
_Meantt 135713591357 (13551356/3561355135 113473451347 34013501347 347

t International qviet days
1t International disturbed days.
* Loss of record (days omutted for means).
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HoURLY VALUES OF DECLINATION (Westerly), 1951

I9

TABLE 5

(Averages for siaty minutes centred at the full hours of Greenwich mean time)

November 2° plus tabular quantities
Hours G. M. T. Maximum Mintmum
e ) - Range Date
- - Mean | —
15 16 17 18 19 20 21 22 23 Time {Mag | Tiume [Mag
’ ’ I3 ’ "Nf - ’ ’ ’ ’ v H-M- ’ I‘IM —: ’

3481347347 (346|345 |344 (347 (350352 |349]06 1838|358 |09 1838|336, 22 t1
3¢ 5345|344 (346|346 346347348 350/3¢45 00 0835308 10,324, 28 2
34'6 (350|350 /350|349 (350|353 [352|354 33806 18|356|13 42334, 22! 13
346 347 346|346 |347|348|34'7 /352|353 [348 |01 0035906 54/332| 27 4
347 | 345 1346[347|3490(349[351|34°8 351|349 |01 o0o|359 |07 22|34 I8 5
347 | 344 | 347 (347|351 (352348350350 ,349/05 08361 |16 48 341] 20 6
346|348 (348 !348[349|350[352|355|355([352|07 14375 |02 12340 3-5 7
349 (350|350 |349 (349 (3463493573354 (35206 10361 |19 26|34'3| I8 3
35'I {350 |34'0 | 348 | 348|347 (345|346 |346|351 |06 02|367 |08 10|343| 24 Y
35'T | 354|352 (350 (351|350 |35'3(353|354 (35206 30359|1r 54{346| I3 f10
34'8 | 350|349 (350|351 (352353355 |355/|354|03 12364 |14 10344 20 11
344 (348349349349 (350|352|35'4 356|349 |01 24[363 |15 16 340| 23 12
343[342|340 344|347 |347 (349 |354|356|350|03 54|362|09 34|336| 26 4113
351|352 352351348349 (351 13521354352 |0I 42|364 |13 10 [335| 29 4
353|358 ({357 (357|354 |36 (357|358 |359|352/05 26|363 |09 30([338] 25 ft1s
353|354 |35°4|355|3561360|353|356|357|357 |05 12372 |11 42(345| 27 16
3531353 (353|353 |353(354/35°4|353 (353 356|04 42369 711 22347 22 17
352353 |3%2|353|35°1|351[350|35°1|352/351 |01 00{364 |05 42345 | I'9 j18
353 ({354 (353 (352|352 |353{355|35'6|357 35602 0037212 10|350]| 22 t19
352353 (352({353({351|351|{350{35'71|352|352{0r 00{363[|03 12344 1'9 20
353 354|353 1352)|335°2[353|355(356|357|356|02 12|371|07 50350/ 2L 2l
35°3 | 35'3 | 352 |352|350(352|352 350 |35'2[356|05 I8|367 |19 10349 I8 22
35 T|351 352 [352|350[349 (351354 (356|355 |05 02|368 |11 02349 !9 23
350|349 (349|349 |34'9|350!353/354|356) 35202 26{363|07 12,345| I'8 24
351 {351 (3490|350 |350|350 351|353 |354|353 |05 34362717 04 346 16 23
349 351 351|351 |350(350!35°1|353 35435203 34|365|00 54341 24 26
35°T (352|353 |352|33.1350/35'1 (354 |354|353|04 26|362|07 18342 17
351 (352|353 (354 [353|355/356|358|359|356|05 00|367|10 42347 20 28
353 /353|355 (354|354 |355(35'5/357(359[355|0I 04 |368 |09 42 |34'6| 22 129
35'2 [ 3853 | 352|352 |35'5|357 (352|353 |356|353 |01 04 365 |10 I0|324]| } 30
349350350 (350|350 |351[35°Y353 (854352 22 Mean
35°0 {352 | 35'1 | 3571 | 350|350 | 35°1 | 353 | 35°¢ Meant
349 135113511351 13501351 (35°31355 | 356 Meantt

1 Intermational quiet days.
Tt International disturbed days.

* Loss of record (day omitted for means).
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TABLR 6

HOURLY VALUES OF DECLINATION (WESTERLY), 1951

{Averages for sixty minutes centred at the full hours of Greenwich mean time)

December 2° plus tabular quantities
Hours GMT

Date r B

o I 2 3 4 35 6 7 8 9 10 11 12 13 14

’ ’ ’ ’ ’ r ’ ? , s ? ’ rd ’ ,
1 358365 |366|363|359|35°8(35835°6|351{34'7|344 3443473491350
2 3521355357 |3671[359|359(360|353|343[340(3471 343347348348
3 358(362|362{362|361|35°0 355|351 (345 |34'3[344|348352|351)351
4 369377 |38301378137°2)370{3 7361356351 {351|350{351 3501350
5 353|358 |361|363|364|360|360|358|352|349|351|350|349|350/351
16 3571358 |360|362]30|359|38!358!/354|352)|3517351 351|351 351
7 35813591359 ({356|355|353|353|355(353|352|351[35°1 351352352
18 3651372(365{359{354{351(13421340},339|3441344|344 3513511350
tto 359 (362|33]360]|359|35'7(353|351|348|34'2343|348 349349350
10 36 1|36 5(360|361356|34'0|345|347 /348|349 346345344 347347
II 362136639 |365{360|355|351|343|343|342|347 350|351 351|351
12 360{362(360!361(360({357[352{355({352 344|341 |348 351|349 352
t13 367 1374377365358 |354[352[350]|34'6(34'3 3463471349347 )330
14 3683711372370 365|360 3583591359356 |351|350/353]|355]353
15 3691373369366 [362|358 358|359 (352|348 348 (353355355356
16 368 {3690 (3691365|358 (347345347 |342[340|338|341(340/(347 348
17 356 1360 |365)363 (352|353 |351|350|348 349|351 |350[350/|350]351
18 358,366 361!366|364|362|360|359/358|355|352|351 (351|350 351
19 357{360|362|362|364|31{363[360[359|349|347(.350|351 351351
20 3531357|359|3581357|357|30{366|360|354|352}351,349 350350
21 355|358 (3571357357357 360,367 |33 356)|352|350/|351 351|351
1122 3571356 | 359|354 352|352 (362)|370|3701357(357(350(349 3571|3571
23 353(355(355(|353 (3553855351354 358[356|350/349 350|349 349
124 360363365358 |35<3855|355|356|355|356|354|353|352,351|351
t23 3591360 |359(354 (3501349 |35113551352|3571355)|355|355)354]35'3
126 359|362 362[353|351|353[356({365|363360|356)355|354 353353
27 350 |361|361[358|356|353[354|353[.351|350(|350|361|361 364|363
t128 371|375 |373}|358|34'5[328|322|321/.330(333(338|336[333|334]|337
29 358 350 (359 (355|354 |357(359(.358|3541349|344|345|348346)344
30 358)360(362|360|359|36I (359|357 (354351 |345|345|348]348]|348
t131 363 (372 |375(366 /360|357 |355/352 349|344 343|344 347|347 347

B

Mean 360[364 (364|361 |368|355/|354(354352({349|348/348|350/350]350
Meant 3581363 |351|358355|355|354|357|354 354 (352352350351 352
Meantt 365|371 |3671359|354 3481347347347 3470|344 344346346347

1 International quiet days.
1t International disturbed days
* Loss of record (day onutted for means).
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TABLE 6
Hourly values of Declination (Westerly), 1951

(Averages for sixty munutes centred at the full hours of Greenwich mean time)

December 2° plus tabular quantities
Hours GMT Maximum Mimnimum
Mean Date
15 16 17 18 19 20 21 22 23 Time | Mag | Timme | Mag | Range
’ ? ’ ¥ ’ ’ 2 ’ ’ rd » I_I M ’ H. M. , rl

3501351 1351|351 352353353 (353 |351|353|03 10|368]I0 22343 2'5 1
3481348 | 3181350 |3511352|352|352|356|351|03 18|364 |09 141337 27 2
351 351 (350|351 (353 354 (356|362 |362(354|03 3436510 I8 | 342 23 3
3503513371 (352(350/349|349|350|352:358|02 26|384|08 42347 37 4
352 | 348|353 (353(353|353(353 /35435635403 0236609 22| 347 19 5
352 {353 (353|35313531353|355|356|356|355/02 58 /364109 50]|349 15 16
351 (351|350 (352356357 358(360 362 35'4|23 383|364 |17 46! 34 8 16 7
3491349 350349351 |352|352{3541356|351 |01 42 | 37308 34338 35 118
344|345 |347]348|34713481353|356|359|351|03 I0|[369 109 34|340 29 +to
350349 | 348|351 (352353354 |353|359|352|02 06|39 |12 18343 26 10
350|352 06, /352 3521353355358 35035402 38)37:1)07 303309 32 1
358 1358 35835 63551356 {3581358|361|355|0r 50|35 |10 22|340 2'5 12
3531353 | 33541354 (3541358(358]361]365|355]|0r 4237809 30|33 8 41 113
353|354 3353 |356(358 3583601365367 )360/|0I 34|373|10 42347 26 14
355(356 | 356355355355 356|361 /362|358 )02 18378 |09 50345 33 15
353|354 | 454354353 355|355 358 |356|352|02 3037410 42[336 38 16
351351 | 3¢y (353|354 1354 |348|357 35335301 22368, 10 22 345 23 17
3521354 |35, 352351351 350|3571 1351 |355|03 34| 36 8113 14348 20 18
3531352 | 355|353 (351 |352|353)|355 355|355 |04 18)366) 10 26345 21 19
3501352 | 353 |353|353|354|35'3)354|355|355 |07 06)370/]09 34 34 8 22 20
353|354 | 454|354 (353|353 |356 /354|356 |35'5)07 42 |370/[11 263409 21 2
351350 /350347346348 |346[348 1351 353|107 42373 |12 14340 3'3 t22
3511351 |33, |3531354|355|357|3571359]|353|09 38| 36010 46}34'6 14 23
35'2 1353 | 35.3 (352 |353|353|356|356|358|35:5|03 10)366)14 02350 16 124
349 358 |33~ 355|354 (35°3(353|354 (357 [35°5|01 1036711 18 347 20 125
353|354 | 355|355 355 |356|357|358 359|357 |06 54367 |04 02)350 17 26
36 | 366 | 366|366 (359|360]36°2|37°0375]|36r0)23 0437710 42348 29 27
34 34'2 343|347 1350|343 [353[353|356]|344|01 10| 37708 50320 57 128
348(349 {350 (3517353354354 |354|355 35205 50 360 | I4 30| 34'3 19 29
353|353 353|353 [353(353|356/|357 359|354 |06 46363 11 02344 9 30
348|347 | 300|350 349 | 347 | 344|342 (344|352 |02 12376 10 32 | 341 35 131
351|352 | 352352353 |353[354|356|357 354 3 26| ‘Mean
35°2 | 354 | 354|353 |353|355 356|357 359 _ | Meanf
347 (347|348 (348349348 (350351 353 Meantt

t International quiet days
+ International disturbed days.
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TABLE 7

Hourry VALUES oF HoORIZONTAL FORCE, 1951

( Averages for Sixty Minutes Centied at the tull hours of Greenwich mean time )

July 39000Y plus tabular quarntities.
Hours GGM T
Date - - ‘
00 oI 02 03 04 o3 o6 o7 o8 09 10 II 12 I3 14
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

1 403 | 402 | 400 | 410 | 439 | 459 | 467 | 460 | 448 | 428 | 415 | 395 | 380 | 372 | 367
2t 326 | 326 | 294 | 272 | 318 | 307 | 3131 33r| 370 | 334 | 322 | 322 | 327 | 34I| 337
31t 359 | 353 | 362 | 38I | 401 | 430 | 443 | 435 | 423 | 401 | 376 | 371 | 373 370 372
4 303 | 395 | 401 | 439 | 419 412 | 404 | 414 | 4I3 | 405 | 403 | 395 | 390 | 383 | 384
5 391 | 404 | 425 | 445 | 468 | 472 | 449 | 439 | 401 | 391 | 39T | 386 | 397 | 401 | 402
6 4T0 | 424 | 446 | 464 | 474 | 480 | 468 | 449 | 440 | 4I2 | 402 | 400 | 403 | 399 | 401
7 396 | 405 | 415 | 429 | 453 | 473 | 492 | 490 | 475 | 453 | 434 | 420 | 412 | 412 | 419
8 403 | 4IT | 420 | 439 | 467 | 479 | 479 | 475 | 458 | 455 | 447 | 425 | 415 | 414 | 419
9 401 | 404 | 423 | 454 | 459 | 483 | sS03 | 479 | 469 | 441 | 430 | 416 | 402 | 401 | 402
1ot 407 | 412 | 410 | 434 | 454 | 477 | 493 | 496 | 462 | 444 | 424 | 409 | 405 | 406 | 406
11 418 | 422 | 430 | 445 | 468 | 480\ 404 | 499 | 478 ) 473 | 444 | 41I | 407 | 400 | 412
12t 412 | 415 | 426 | 442 | 459 | 482 | 497 | 497 | 482 | 460 | 436 | 419 | 4II | 412 | 414
13t 405 | 399 | 392 | 402 | 435 | 459 | 472 | 480 | 480 | 460 | 432 | 406 | 395 | 398 | 403
14t 395 | 400 | 407 | 425 ) 443 | 465 | 479 | 472 | 468 | 458 | 436 | 406 | 391 | 395 | 395
1§ * * * * 444 | 474 | 497 | 494 | 481 | 455 | 427 | 4oa | 391 | 393 | 403
16 370 | 374 | 38T | 394 | 399 | 435 | 430 438 | 432 | 408 | 373 | 350 | 348 | 353 | 360
17 395 | 403 | 4IT | 419 | 43I | 454 | 465 | 474 | 475 | 427 | 397 | 392 | 391 | 392 | 388
18 385 | 399 | 406 | 420 | 462 | 447 | 467 | 443 | 433 | 403 | 308 | 382 | 371 | 366 | 365
19 386 | 390 | 396 | 406 435 456 | 477 | 463 | 452 | 428 | 406 | 402 | 396 | 396 | 4o1
20 402 | 406 | 415 | * 477 | 457 | 419 | 407 | 398 | 392 | 390 | 388 | 395 | 398
21 390 | 392 | 396 | 419 | 45I | 478 | 487 | 492 | 472 | 444 | 415 | 377 | 366 | 376 | 383
22 398 | 401 | 408 | 425 | 453 | 458 | 463 | 420 | 4171 398 | 395 | 38390 | 380 | 384 | 384
23 384 | 382 | 374 | 393 | 422 | 427 | 452 | 462 | 460 | 436 | 409 | 301 | 377 | 378 | 386
24} 382 | 302 | 400 | 423 | 447 | 455 | 448 | 453 | 443 | 433 | 409 | 387 | 376 | 375 | 385
25 398 | 402 | 402 | 416 | 440 | 475 | 475 | 455 | 434 | 422 | 402 | 379 | 374 | 389 | 398
261t 400 | 403 | 414 | 428 | 434 | 448 | 420 | 390 | 384 | 390 | 380 | 380 | 379 | 374 | 367
27 378 | 382 376 | 382 303 | 4I5S | 444 | 454 | 440 | 406 | 390 | 382 | 372 | 374 | 378
281+ 400 | 416 | 429 | 430 | 433 | 450 | 454 | 428 | 396 | 405 | 390 | 372 | 372 | 376 | 376
29 370 | 375 | 384 | 412 | 388 | 403 | 399 | 405 | 406 | 391 | 401 | 398 | 388 | 381 | 376
30 383 | 387 | 392 | 423 | 437 | 452 | 449 | 432 | 416 | 401 | 383r | 373 | 379 | 377 | 378
iy 396 | 405 | 414 | 421 | 431 | 444 | 421 | 415 | 393 | 383 | 368 | 346 | 317 | 337 | 309

Sum . I N

Mean 391 | 396 | 4oI | 417 | 436 | 450 | 455 | 450 | 439 | 420 | 404 | 380 | 383 | 384 | 385

Meant 400 | 404 | 407 | 425 | 448 | 468 | 478 | 480 | 467 | 451 | 427 | 405 | 396 | 397 | 401

Meanti. 376 | 381 | 383 | 386 | 407 | 416| 410 | 400 | 393 | 383 | 369 —'350 354 3&, 352

I Intérnational quiet days.
11 Intermational disturbed days.
* Loss of record (day omutted for means),
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TABLE 7

Hourry VALUE OF HORIZONTAL FORCE, 1951

( Averages for Sixty Minutes Centred at the full hours of Greenwich mean time )

July 39000y plus tabular quantities
Hour« G M T Masimum Minimum N
| | Mean| Range Date
15 16 17 18 19 20 21 22 23 Time | Mag | Time | Mag
e e ——] I S
¥ ¥ y v 4 Y Y Y y y |HM y |H M. y ¥
364 | 366 | 376 | 377 | 374 | 378 | 390 | 389 | 379 | 402 | 06 48 | 472 | 23 46| 336 | I36 1
340 | 348 | 356 | 360 | 362 | 360 | 393 | 365 | 358 | 335 |08 40| 486 | 05 54 | 254 | 232 2/t
378 372 369 381 380 378 381 389 385 386 | 06 20 448 | oI 32 351 97 3T
384 | 383 | 386 | 385 | 395! 393 | 388 | 385 | 380 | 397 |04 18| 462 | 16 56| 381 81 4
400 399 | 401 401 405 406 | 404 400 400 412 | 05 38 481 | 00 14 383 98 5
408 | 414 | 4TI | 411 | 4II | 411 | 402 | 395 | 398 | 422 |06 08 | 482 | 22 00 | 394 88 6
422 | 420 | 417 | 419 | 421 423 | 424 | 428 | 423 | 432 |06 SB | 497 |00 02| 394 | 103 7
423 | 422 | 523 | 422 | 419 | 419 | 416 | 4I5 | 409 | 432 | 06 46 | 486 | 00 20| 40I 85 8
397 | 394 | 397 | 395 | 386 | 391 | 392 392 | 392 | 42I |05 42| 522 | I8 52| 380 | I42 9
407 408 409 410 411 415 407 | 406 406 426 | 06 38 507 | o0 22 402 103 107
406 408 410 415 416 415 414 | 415 417 434 | 06 30 508 | 15 22 400 108 IT
415 | 416 | 415 | 409 | 407 | 409 | 4I2 | 411 | 411 | 432 | 06 50| 498 | 18 38 | 405 |, 93 12}
402 | 402 | 399 | 400 | 399 | 4oz | 403 | 403 | 403 | 418 {07 TO| 486 |12 10| 391 | 95 13F
391 | 391 | 394 | 396 | 398 | 399 | 3971 396 | 392 | 416 |06 o6 | 486 | 12 1o | 389 97 14f
406 | 415 | 406 | 396 | 387 | 386 | 376 | 362 | 381 * * * * * 15
370 | 379 | 384 | 381 | 372 | 384 | 389 | 393 | 390 | 387 |05 10| 446 | 1T 26| 340 | 106 16
379 378 376 383 373 376 379 385 383 405 | 07 32 503 | 17 12 371 132 17
379 378 378 385 385 390 390 403 398 40I | O4 I4 496 | T4 30 358 138 18
402 | 403 | 397 | 406 | 399 | 401 | 406 | 405 | 404 | 413 | 05 54 | 489 | 00 4 3§5 104 19
394 | 393 | 399 | 404 | 404 | 409 | 408 | 408 | 404 * * * 20
375 | 302 | 392 | 393 | 39r | 301 | 39r| 392 | 305 | 410 |06 52| 498 | IT 42 | 364 | I3 21
377 | 370| 367 | 374 | 388 | 380 | 390 | 391 | 391 | 401 |06 08 | 475 | 17 T4 | 361 1 II4 22
388 | 389 | 390 | 392 | 388 | 387 | 388 | 387 | 300 | 401 |07 48 | 474 | or 48 | 363 | IIT 23
387 | 390 | 390 | 391 | 391 | 394 | 395| 398 | 399 | 406 |04 40| 460 )| 12 38 ) 37I 89 241
392 | 389 | 388 | 393 | 39T | 388 | 395 | 405 | 405 | 409 | 05 06 | 487 | ¥T 24 | 369 | 118 25
36T | 379 | 383 | 385 | 385 | 383 | 383 | 386 | 384 | 393 {o4 So| 461 |15 26| 355 106 267+
383 | 390 | 379 | 374 | 377 | 385 | 389 | 392 ) 392 | 393 o6 40| 464|712 26 370 94 27
376 | 376 | 370 | 36t | 374 | 387 | 386 | 383 | 38r | 398 | o5 =22 | 506 |17 48| 357 | 149 2811
376 | 382 | 383 | 371 | 372 | 375 | 379| 375 | 373 | 386 |07 12| 424 | 19 22| 370 54 29
381 374 372 368 388 383 379 394 390 395 | o5 26 460 | 18 04 366 94 30
296 | 295 | 283 | 285 | 209 | 303 | 319 | 331 | 342 | 356 |05 14| 463 |17 28 | 280 | 183 silt
. - T T - Sum
385 | 386 | 386 | 387 | 388 | 390 | 39T | 393 | 392 | 404 ) 113 | Mean
400 | 401 | 4or ;E;— T 401 | 404 403 | 403 | 402 ijleam‘ _
350 | 354 | 352 | 354 | 360 | 362 | 366 | 371 | 370 \ | Meant

1 International quiet days.

1+ International disturbed days

* Loss of record (day omitted for means).

el



(Ave.ages for sixty mmnutes centred at the full hours of Greenwich mean time.)
39,000y plus tabular quantities.
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TABLE 8
Hourly Values of Horizontal Force, 1951

August
Hours: G. M T,
Date
o 1 2 3 4 5 6 7 8 9 10 II 12 13 14
Y Y Y ¥ Y Y ¥ Y Y Y Y Y Y Y Y

Tt 363 | 369 | 352 | 368 | 374 | 399 | 431 | 447 | 440 | 438 | 401 | 375 | 374 | 372 | 379
2 373 | 371 | 360 377 | 393 | 406 | 441 | 430 | 413 | 413 | 304 | 382 | 379 | 378 | 378
3t 375 | 378 | 379 | 443 | 467 | soo | 501 | 507 | 499 | 469 | 438 | 209 | 409 | 4I3 | 4I5S
4 428 | 435 | 444 | 466 | 482, 491 | 507 | 506 | 493 | 477 | 458 | 444 | 439 | 438 | 435
s 433 | 442 | 443 | 475 | 505\ 542 | 570 | 551 | 527 | 494 | 434 | 455 | 443 | 444 | 446
6 402 | 409 | 431 | 459 | 470 | 473 | 470 | 457 | 448 | 432 | 436 | 427 | 412 412 | 4II
7 425 | 432 | 450 | 488 | 508 | 542 | 54| 525 | 507 ] 486 | 442 ) 421 | 426 | 439 | 440
8t 43T | 432 | 447 | 469 | 499 | 519 | 530 | 530 | S5I9 | SO0 | 468 | 447 | 440 | 447 | 441
9 430 | 434 | 448 | 468 | 498 | s513| STIO | 493 | 454 | 428 | 415 | 410 | 4I5 | 426 425
10t 430 | 435 | 449 | 480 | 510 | 532 | 535 | S04 | 483 | 466 | 441 | 436 | 1439 | 429 | 434
i 439 | 444 | 454 | 469 | 490 | s25 | S40 | 535 | 506 | 472 | 449 | 425 | 421 | 415 | 4I0
12 422 | 432 | 437 | 460 | 496 | 526 | 512 | soz | 481 461 440 | 421 411 | 411 412
131t 428 | 429 | 420 | 461 | 477 | 435 | 430 | 381 | 38T | 371 | 384 | 407 | 399 | 370 | 332
I4 391 | 406 | 423 | 446 | 460 [ 464 | 466 | 474 | 470 | 460 | 443 | 417 | 4I1 | 417 | 4I2
Is 405 | 405 | 412 | 439 | 453 | 473 | 489 | 465 | 448 | 436 | 424 | 418 | 416 | 4I5 | 4I0
16 417 | 428 | 436 | 450 | 475 | 460 | 483 | 485 | 478 | so3 | 354 | 328 | 369 | 391 | 387
17 411 | 415 | 438 | 439 * * * * * * * | 409 | 416 | 428 | 420
18t 389 | 40T | 411 | 447 | 467 | 495 | 490 | 480 | 478 | 458 | 430 | 406 | 404 | 417 | 416
19 422 | 423 | 433 | 448 | 474 | 492 | 497 | 484 | 454 | 427 | 404 | 397 | 397 | 403 | 401
zott 420 | 420 | 432 | 428 409 | 379 | 377 | 374 392 406 | 4o1 | 383 371 372 | 380
2rtt 308 | 388 | 395 | 409 | 425 | 432 | 466 | 428 | 422 | 413 | 388 | 369 | 370 | 365 | 367
22 377 | 383 | 400 | 415 | 391 | 372 | 396 | 393 | 396 | 390 381 | 372 | 359 | 372 | 362
23 305 | 388 | 391 | 400 | 433 | * * ¢ * * * * * x *
24 * * * * | 432 | 424 | 433 | 428 | 435 | 414 | 397 | 389 | 380 | 385 | 379
2511 405 | 414 | 416 | 444 | 467 | 461 | 438 | 470 | 460 | 382 | 303 | 378 | 371 | 379 | 376
26 391 | 386 | 386 | 392 | 405 | 410 | 423 | 415 | 4I5| 301 | 384 | 372 | 382 | 381 | 387
27 409 | 408 | 414 | 430 | 450 | 468 | 455 | 462 | 458 | 442 | 449 | 421 | 4I3 | 402 | 3903
28 396 | 401 | 423 | 445 | 461 | 462 | 455 | 447 | 438 | 409 | 413 | 395 | 390 | 394 | 389
29 386 | 386 | 393 | 414 | 437 | 446 | 45T | 431 | 408 | 402 | 379 | 379 | 376 | 384 | 379
30t 396 | 400 | 416 | 440 | 464 | 487 | 493 | 481 | 466 | 451 | 439 | 425 | 4IT | 400 | 400
31 397 | 403 | 4I9 | 44T | 469 | 493 | 503 | 489 | 460 | 437 | 431 | 422 | 413 | 399 | 392

Mean. 406 | 411 | 419 | 442 | 460 | 471 | 479 | 470 | 457 | 440 | 418 | 405 | 4p2 | 403 | 400

Meani 404 | 409 | 421 | 456 | 481 | s07| 510 | 500 | 489 | 469 | 443 | 423 | 42T | 421 | 421I

Meantt 403 | 404} 405 | 422 | 430 | 421 | 428 | 420 | 419 | 402 | 393 | 382 | 377 i 372 | 367

t International quiet days.

t1 International disturbed days.

* Loss of record (Day omitted for means).

i1



Hourly Values of Horizontal Force, 1951
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Tapre 8

¢Averages for sixty minutes centred at the full hours of Greenwich mean time.)
39000y plus tabular quanties,

August
Hours. G. M. T. Magimum Mmimum
n

) Mean. ' Range Date
15 16 17 18 19 20 21 22 23 Time, | Mag.| Time | Mag.
Y Y Y Y Y Y Y ¥y ¥ y [H. M| v |H. M| » Y
372 | 38 | 389 | 382 | 386 | 385 | 382 | 377 | 373 | 388 |08 06 53 | 18 o4 | 350 103 it
378 376 374 | 37° 370 | 370 370 | 371 375 385 | 06 02 5T | O 44 | 357 94 2
422 | 422 | 422 | 423 | 424 | 428 | 420 | 426 | 425 | 434 |06 06 14 {00 02| 374| 140 3t
424 | 420 | 422 | 432 | 431 | 431 | 432 | 434 | 436 | 450 |05 50| 517 | IS S0 | 418 ) 99 4
442 | 441 | 439 | 304 | 395 | 399 | 402 | 403 | 401 | 455 |05 52| 589 | 18 22 | 431 | 158 5
300 | 383 | 385 | 414 | 420 | 422 | 424 | 422 | 423 | 42703 30| 475 |16 04 | 378 97 6
436 | 436 | 436 | 428 | 428 | 424 | 425 | 427 | 432 | 456 |05 18| 558 11 10 | 417 | 141 7
441 | 442 | 441 | 436 | 435 | 434 | 433 | 427 | 426 | 460 |06 14| 545 )00 54 425 120 31
430 | 428 | 426 | 424 | 425 | 425 | 434 | 436 | 433 | 443 |05 02| 5I7 | IL 30| 405 II2 9
440 | 444 | 444 | 436 | 436 | 436 | 440 | 435 | 436 | 456 |05 24 | S6I | I3 X2 | 424 | 137 Tot
421 | 421 | 416 | 410 | 4¥0 | 421 | 426 | 424 | 42x | 440 [ 05 46| <45) I3 S50 | 406 | 139 Ir
412 | 403 | 403 | 399 | 4rr| 414 | 425 | 424 | 426 | 439 | 04 42| 3544 16 14| 398 146 12
418 | 318 | 335 | 345 | 349 | 375 | 374 | 383 | 384 | 387 |04 06| 505 | I5 26 | 308 197 131t
408 | 409 | 408 405 | 402 | 407 | 407 | 408 | 406 | 426 |06 40 479 | 00 04 389 90 I4
410 | 412 | 407 | 408 | 415 | 417 | 435 | 431 | 420 | 428 |05 50 | 50I | 0O 16 | 403 98 15
386 | 385 | 385 | 386 | 380 | 389 | 300 | 395 | 408 | 415 |06 22| 522 |I0 38 | 318 | 204 16
412 | 397 | 382 | 380 | 376 | 370 | 379 | 387 | 389 * * - * * * 17
416 | 422 | 426 | 421 | 423 | 426 | 426 | 423 | 420 | 433 |05 02| 500 XI 38| 388 ) 112 18
402 | 403 | 402 | 392 | 398 | 404 | 410 | 413 | 4¥9 | 425 |05 26| 507 | IT I6| 394 | II3 19
385 | 387 | 388 | 376 | 374 | 384 | 4o9 | 406 | 401 | 394 | 02 Ia | 437 | 97 o8 | 350 87 20tt
365 | 366 372 { 358 | 351 | 364 | 363 | 370 | 377 | 388 |05 50| 488 | 16 40 350 138 21tt
370 | 363 | 363 37T 375 | 391 | 394 | 395 | 395 382 |06 o6 | 439 | 12 00 3;4 85 22
* * »* * # * * * * * * * * * 23
380 | 382 382 378 | 388 | 388 | 387 | 394 | 400 | * * * * ¥ * 24
378 | 370 | 387 | 380 | 376 | 398 | 385 | 30r | 391 | 405 |07 14| 482 | 1r 26 366 II6 25t
379 | 375 | 386 | 303 | 393 | 404 | 403 | 401 | 407 | 394 |05 54| 450 1T 02 367 83 26
386 | 378 | 387 | 396 | 390 | 390 | 409 | 4do4 | 394 | 417 |04 34 [ 479 | I5 12| 374 IOS 27
385 | 386 | 390 | 385 | 388 | 390 | 4oy | 397 | 393 | 410 |04 50| 486 | I5 54| 384 ) Io2 28
383 374 383 385 386 | 387 | 394 | 395 | 397 397 (05 56 463 | 16 02 | 373 90 29
308 | 380 | 38 | 38T | 378 | 383 | 386 | 385 | 304 | 418 |06 14 | 497 | 18 32| 37T | 126 30 #
390 | 376 | 378 | 380 | 382 | 382 384 | 389 396 | 418 |06 24| 517 16 30| 372 | I45 31
309 | 397 | 399 | 397 | 398 | 403 | 407 | 407 | 407 | 421 I s Mean .
423 | 424 | 423 | 479 | 419 | 431 | 423 | 419} 420 Meant .
364 | 366 | 374 | 370 | 367 | 381 | 383 | 385 | 385 Meantt -

55 D.G. 0bs K.K$

1 International quiet days.

1t International disturbed days.
* Loss of record. (Day omutted for means.)
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TARLE ¢
Hourly values of Horizontal Force, 1951

{Averages for sixty minutes centred at the full hours of Greenwich mean tume)

September 39000 ¥ plus tabular quantities.
Hours G. M. T.
Date .
o 1 2 3 4 5 6 7 8 9 10 11 12 X3 14
Y Y y y Y ¥y y Y Y y y Y Y Y 4
f1 305 | 396 | 4I2| 433 | 450 | 463 | 464 | 452 | 440 | 429 | 419 | 408 | 403 | 412 | 407
T2 407 | 403 | 418 | 437 | 449 | 448 | 440 | 43I | 432 | 431 | 422 | 4¥0 | 407 | 408 | 407
13 399 | 404 | 4I5 | 442 | 456 | 460 | 472 | 455 | 436 | 431 | 429 | 417 | 412 | 411 | 409
t4 414 | 415 | 434 | 470 | 505 | 50T | SI5 | 506 | 482 | 458 | 434 | 417 | 420 | 418 | 414
5 400 | 403 | 416 | 458 | 502 | 525 | 523 | 506 | 477 | 439 | 420 | 410 | 417 | 4I5 | 412
6 403 | 407 | 421 | 465 | s512| 528 | 536 | 493 | 451 | 412 374 | 365 | 389 | 401 | 398
7 384 | 385 | 304 | 4II | 447 | 467 | 474 | 469 | 460 | 456 | 443 | 427 | 420 | 416 | 410
8 402 | 406 { 415 | 449 | 471 476 | 477 | 468 | 456 | 439 | 425 | 415 | 409 | 407 | 4oz
9 399 | 390 | 387 | 410 430 | 482 | 500 | 406 | 468 | 439 | 400 | 383 | 383 | 362 | 345
1o 383 | 377 | 389 | 424 | 475 | 494 | 485 | 471 | 409 | 378 | 385 | 342 | 341 | 326 | 334
1x 380 | 380 | 396 | 425 | 439 | 451 | 463 | 453 | 430 | 408 | 405 | 395 | 377 | 363 | 356
12 350 | 348 | 369 | 393 | 428 | 440 | 4or | 419 | 391 | 368 | 370 | 356 | 362 | 364 | 347
13 359 | 374 | 383 | 414 | 440 | 450 | 452 | 414 | 412 | 406 | 393 | :384 | 380 | 382 | 365
14 372 375 | 389 | 427 | 437 | 435 | 445 | 442 | 403 | 398 | 393 | 390 | 390 | 384 | 385
I5 375 | 368 | 389 { 416 | 462 | 467 | 490 | 485 | 425 | 386 ] 362 | 352 | 346 | 342 | 352
1116 388 | 384 | 409 | 443 | 438 | 443 | 399 | 361 | 380 | 365 | 322 | 287 | 280 | 275 | 312
17 368 1 370 | 371 | 389 | 427 | 456 | 461 | 428 | 417 | 376 | 347 | 336 | 338 | 353 | 347
18 362 | 359 | 373 | 4I0 | 444 | 462 | 465 | 44I | 426 | 403 | 387 | 384 | 387 | 387 | 378
Lo 370 | 379 | 402 | 436 | 476 | 498 | 494 | 485 | 439 | 427 | 414 | 403 | 404 | 404 | 402
1}20 308 | 318 | 332 | 355 | 380 | 304 | 394 | 370 | 332 | 307 | 236 | 266 | 302 | 288 | 322
21 333 | 341 | 355 | 376 | 390 | 406 | 390 | 390 | 386 | 343 | 290 | =271 | 3I5| 297 | 308
t122 349 | 335 | 338 | 368 | 397 | 403 | 368 | 381 | 339 | 328 | 353 | 347 | 324 | 307 | 3I6
23 340 ( 337 | 349 | 35T | 381 | 394 | 409 | 400 | 385 | 354 | 446 | 340 | 343 | 337 | 330
24 355 | 346 | 349 | 38T | 4I3| 444 | 445 | 401 | 380 | 365 | 362 | 346 | 339 | 322 | 345
125 344 | 339 | 354 | 382 | 413 | 434 | 452 | 433 | 396 | 363 | 352 | 315 | 279 | 258 | 235
26 256 | 261 | 237 | 266 | 267 | 256 | 300 | 323 | 3I4| 304 | 293 | 205 | 307 | 304 | 299
27 318 | 312 | 369 | 364 | 360 | 308 | 437 | 432 | 456 | 370 | 368 | 347 | 307 | 313 | 307
28 318 | 332, 320 | 354 | 388 | 421 | 431 | 4I2| 373 | 342 | 330 | 333 | 346 | 343 | 340
29 339 | 344 | 361 | 389 | 400 | 454 | 468 | 446 | 414 | 388 | 375 | 370 | 368 | 363 | 351
130 343 | 335 | 346 * * 44X | 451 | 4I5| 390 | 370 | 365 | 366 | 369 | 348 | 356
Mean 364 | 365 | 377 | 404 | 430 | 443 | 450 | 437 | 414 | 390 | 378 | 362 | 362 | 357 | 356
Meant 404 | 404 | 432 | 445 | 465 | 468 | 473 | 461 | 447 | 437 | 426 | 413 | 411 | 412 | 409
Meantt 344 | 343 | 354 | 385 | 404 | 416 | 401 | 387 | 367 | 342 | 311 | 297 | 300 | 285 | 299

T International quiet days.
+1 International disturbed days.
* Loss of record (day onutted for means).
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TABLE 9

Hourly values of Horizontal Force, 1951

(Averages for sixty munutes centred at the full hours of Greenwich mean time)

September 39000 ¥ plus tabular quantities.
Hours G. M. T. Maximum Minimum

Mean. Range Date
15 16 17 18 19 20 21 22 23 Time. | Mag. | Tume. | Mag.
¥ Y Y 4 4 Y ¥ Y ¥ y H. M. y |H. M.| ¥y ¥
404 | 401 | 401 | 4or | 403 | 400 | 401 | 403 | 405 417 | 05 o6 | 472 |00 18| 393 79 1
405 | 402 | 407 | do4 | 403 | 403 | 405 403 | 406 416 |05 02| 458 | 18 30 | 401 57 T2
409 | 409 | 409 [ 409 [ 4II | 412 | 41I | 4I0 | 406 422 | 05 46 | 479 (o0 14| 397 | 82 13
41T | 411 | 409 | 410 | 407 | 409 | 403 | 403 | 405 436 |04 02| 519 |21 18| 401 | 118 4
410 | 408 | 407 | 399 | 396 | 400 | 408 | 406 | 398 431 {05 18| 528 {19 o4 | 395 | I33 5
399 | 397 | 397 ] 396 | 392 | 384 | 383 391 | 387 420 |06 10| 587 |12 06| 352 =235 6
405 | 01| 397 | 383 | 383 | 401 | 397 397 | 400 418 |05 54 | 478 | 18 48 | 379 | 99 7
397 | 398 | 392 | 393 | 4or | 396| 396 | 395 | 393 420 (05 16| 488 | 17 58 388 | 100 8
341 | 355 | 365 | 363 | 368 | 372 | 377 | 381 | 3BI 399 | 05 08 | 510 |15 OO | 339 | I7I 9
313 319 | 321 338 373 | 366 | 371 375 | 379 382 | 04 44 521 | 15 O6 312 | 209 10
342 | 333 | 344 | 324 | 324 | 319| 324 | 352 | 356 381 |06 02| 48x | 19 58| 310 | X7I I
320 | 341 | 35I| 359 | 358 | 369 | 375 | 370 | 351 371 | 04 38| 459 | 15 06| 328 | 13X 12
34T | 323 | 325 | 365 | 360 | 349 | 348 | 349 | 361 380§ 00 02| 470 | 16 52| 315 | IS5 13
380 | 390 | 392 | 379 | 369 | 364 | 370} 372 | 380 395 | 06 30 ] 469 | x9 56| 363 | 106 14
343 | 353 | 34p | 357 | 353 | 359 | 367 | 376 377 385 | X6 X4 | 506 | 14 48 [ 320 | 177 15
260 | 200 | =202| 308 | 320 337 | 356 355| 345 348 | 05 10| 486 | 15 =22 | 251 | 235 tt16
385 | 358 | 351 | 363 | 368 | 366) 369 385 | 379 379 |05 14| 480 | 1T oo | 327 | 1I53 17
373 | 369 | 3590 | 372 | 358 | 355 | 353 | 357 | 362 380 | 05 48 | 474 | 17 28| 345 | 129 18
362 | 262 | 219 | 240 | 274 | 270 | 289 | 308 | 307 373 | 05 22| so5 | 17 10| 200 | 305 19
204 | 308 | 330| 325 | 340 | 332 | 332 | 369 | 346 3209 |05 X2 445 |09 30| 205 | 231 t1z0
319 | 327 | 336 | 328 | 350 | 353 | 357 | 356 | 367 345 | 04 46 | 429 | 1x 06| 264 | 165 -rrzx
329 | 348 | 334 | 348 | 363 | 363 | 352| 349 | 344 349 | 05 10| 424 | 13 34 | 30L| X=23 +22
337 | 337 | 332 | 339 | 341 337 | 359 | 358 | 342 357 | O5 44 | 428 | 13 56 329 99 23
330 | 340 | 337 | 335 | 339 | 346 | 356 | 355 | 354 362 | 04 50| 453 | 13 14 | 312 | 41 24
217 | 227 | 220 | 219 | 249 | =229 | 205 | 232 | 270 309 | O5 28 | 454 | 18 o4 | 193 | =261 125
208 | 295 | 209 | 303 | 303| 304 | 309 | 314 | 3II 203 | 04 30| 357 |05 04| 199 | I58 26
318 | 324 | 332 | 332 | 330 | 328 | 335 342 | 346 348 | 07 30| 5371 1xr 40| 298| 239 27
334 | 333 | 335| 336 | 337 | 337 | 337 | 838 | 337 350 | 06 08 | 442 | o7 06| 30x | I41 28
312 | 291 | 327 | 318 | 322 | 340 | 337 | 340 | 34X 365 |05 56| 482 | 16 12| 280 | 202 29
343 | 351 | 354 | 346 | 3s6| 358 362| 366} 370 * * * * * * t30
348 | 347 | 347 | 350 | 356 | 355 | 358 | 363 | 363 378 159 Mean
407 | 406 | 407 | 406 | 406 | 406 | 405 | 405 | 405 \ Mean*
284 | 300| 302 | 306 | 328 | 323 320, 332) 334 } % ! Meant}

/ {

1 International quiet days.
1t International disturbed days.

* Loss of record (day omutted for means),
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TABLE ¥0
Hourly values of Horizontal Force, 1951
(Averages for sixty minutes centred at the full houss of Greenwich mean tiume)

October 39000 y plus tabular quantities
Hours G. M. T.
Date

o I 2 3 4 5 6 7 8 9 10 1I 12 i3 14
Y y Y Y 14 Y Y 14 Y 4 14 Y 7 Y 7Y
I 343 | 330 | 339 | 388 | 419 447|459 | 426 | 385 354 | 349 | 357 | 359 359 | 355
2 334 | 3281 336 | 367 | 404 | 444|403 | 414 | 392 | 355 | 337 | 337 | 339 | 336 332
3 331 | 320 330 | 365 | 406 | 438 | 441 | 428 | 397 | 355 | 333 | 329 | 330 | 337 | 335
t4 339 | 338 361 | 395 | 432 | 434|448 | 432 | 446 379 357 | 352 | 359 | 363 | 355
5 338 | 337 | 347 | 379 | 427 | 461 | 473 448 | 450 | 385 | 364 | 357 | 362 | 363 | 357
t6 346 | 338 | 337 358 | 409 | 442 | 455 | 441 | 418 395 | 376 | 367 | 3709 | 370 370
7 37T | 365 | 3751 | 391 | 425 465|477 469 | 453 | 429 | 394 | 363 | 347 | 322 | 399
118 302 | 305 | 316 329 331 326 | 352 330 | 353 | =281 268 | 285 | 291 276 | 301
9 333 | 322 | 320 | 338 | 361 | 400|406 | 414 | 385 | 351| 338 | 342 | 330 | 309 | 293
Io 332 | 332| 350 340 382 | 399|403 | 402 | 382 | 380 366 | 330 322 | 307 | 313
11 330 | 320 | 347| 370 | 386 | 414|409 | 380 | 383 | 362 | 356 | 350 | 338 | 330 | 322
12 340 | 350 373 | 391 | 414 | 442424 | 410 | 390 | 367 | 366 | 346 | 344 | 346 | 342
13 344 | 349 | 363 | 410 | 446 | 446 454 442 | 424 | 411 | 382 | 342 | 326 314 | 32f
14 343 | 330 | 343 | 370 | 425 | 454 | 454 426 | 402 | 366 | 368 | 368 | 368 | 360 | 353

15 337 341 | 354 | 403 | 438 | 468 | 464 | 435 | 400 | 373 | 356 | 350 | 356 | 358
. 16 368 | 362 | 380 401 | 453 | 473|466 | 431 408 | 378 | 353 | 354 | 359 | 344 | 338
17 350 | 350 | 352 | 384 | 412 | 426|396 | 392 | 364 | 314 | 308 | 300 | 279 | 288 | 312
1118 326 | 328 | 344 | 380 | 404 | 424|404 | 396 | 356 | 304 | 296 | 334 | 344 | 348 | 352
TTIg | 356 | 344 | 360 | 368 | 376 | 420|436 | 392 | 372 | 360 | 340 | 348 | 342 | 338 | 336
20 344 | 326 | 334 | 360 408 | 440 | 456 | 440 | 404 | 368 | 344 | 340 | 342 | 344 | 352
21 352 | 356| 380 | 412| 456 | 458 | 460 | 438 | 426 | 392 | 362 | 356 | 354 | 356 | 356
22 362 | 358 | 364 | 372 | 411 | 440 | 456 | 440 | 430 | 412 | 3094 | 378 | 36 340 | 320
23 352 | 352 | 360 | 380 | 396 | 412|420 | 404 | 382 374 370 | 364 | 36 362 | 354
124 362 64 | 380 409 | 420 | 434|444 | 432 | 426 | 420 | 406 | 398 | 392 | 388 | 384
t2s 380 | 390 | 404 | 424 | 444 | 454 | 452 | 438 | 424 | 412 | 404 | 402 | 400 | 394 | 392
26 400 | 4061 424 | 460 | 478 | 492 | 492 | 460 | 446 | 436 | 418 | 400 | 388 | 392 | 388
27 374 | 376 | 390 | 424 | 444 | 460 | 464 | 444 | 424 | 404 | 390 | 384 | 384 | 380 | 360
1128 380 | 386 | 396 | 422 | 452 | 492 [ 470 | 468 | 444 | 416 | 400 | 380 | 400 | 36 320
29 240 | 264 { 296 | 328 340 | 348 | 352 340 | 328 324 | 326 | 328 | 324 | 31 310
30 324 | 332 | 352 | 380 | 396 | 416 | 386 385 | 383 373 | 356 | 347 | 352 | 349 | 349
131 ds5 | 364 | 373 | 381 | 411 | 424 |42xr | 402 | 396 | 400 | 400 | 396 | 392 | 376 | 372
Mean. 345 | 345 | 357 | 383 | 413 | 436 | 435 | 419 | 402 | 375 | 36r | 355 | 852 | 346 | 342
Meant 356 | 350 | 371 | 392 | 423 | 438 | 444 | 429 | 422 | 4o1 | 389 | 383 | 383 | 878 | 375
Meantt 345 | 343 | 354 | 377 | 305 | 418 | 412 | 396 | 378 | 335 | 322 | 329 | 331 | 328 | 324

t International quiet days,
+1 International disturbed days.
* Loss of record (day omitted for means).

175



Hourly values of Horizontal Force, 1951
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TABLE 1o

(Averages for sixty miinutes centted at the full hours of Greenwich mean time)

October 39000 ¢ plus tabular quantities
Hours G. M. T. Maximum Minimum
Mean ‘
Range Date
15 16 17 18 19 20 21 22 23 Time | Mdg. | Time: | Mag.
I Y VN B N 2 B 2 HM| » |[HM| vy ¥

353 347 334 330 327 | 334 | 335 | 338 336 363 | 05 39 465 | 18 4o 323 I42 I
331 327 3260 328 328 329 332 336 331 351 | O5 40 483 | 17 42 323 160 2
337 | 337 336 337 339 | 338 345 | 343 340 356 | o5 26 442 | 12 10 327 115 3
353 | 351 347 346 347 | 348 350 347 339 372 | 05 OI 451 | 18 54 337 114 T4
355 | 349 | 346 | 341 | 346 | 341 | 341 | 344 | 345 | 372 |05 38| 479 [ 17 46 | 336 143 5
369 | 365 | 365 | 364 | 363 | 365| 365 367 371 | 379 | 05 46 | 456 | oI 3I 333 123 16
280 | 293 285 | 274 | 257 | 259 | 273 | 289 | 305 | 353 |06 32| 481 |20 22 251 230 7
285 | 207 | 301 | 205 | 309 | 314 | 316| 316 | 325 | 309 {06 1r| 381 |10 18| 256 125 +8
287 | 304 | 306 | 314 | 324 | 320 322 | 342 | 332 | 337 |06 40| 426 |15 I 280 146 9
318 | 314 ( 320 | 320 | 318 318 336 | 332 325 | 344 |06 54| 41316 2 295 118 10
322 | 324 | 308 | 314 | 326 334 | 335| 336 337 | 348 | 05 18| 426 [ 17 22 300 126 Ix
341 | 336 | 333 | 330 | 336 | 3246 | 352 | 353 | 350 | 353 |05 33 | 454 | 18 o9 | 328 126 12
328 | 337 | 340 | 344 | 338 | 350 | 346| 344 | 336 | 369 |05 14| 467 [ 13 00| 3II 156 13
350 | 352 | 338 | 324 330 | 351 | 346 | 343 | 343 | 367 |05 50| 465 17 40| 321 144 14
358 | 354 354 | 352 348 | 364 360 | 356 358 | 37505 I4| 472|119 oI | 334 138 15
343 | 341 | 325 | 341 | 343 | 357 | 345| 350 | 368 | 374 |05 31| 481|116 50| 312 169 16
206 | 320 | 204 | 312 | 322 | 346 | 356 | 340 | 332 | 340 |05 25| 456 | 12 30| 270 186 tt17
336 | 334 | 364 | 348 | 340 | 348 | 352 | 364 | 360 | 354 |05 40| 434 |09 31 | 282 152 1118
336 | 332 | 338 | 338 | 336 | 336 332 | 346 | 338 | 355]05 37| 448 | 12 30| 326 122 tt19
342 | 344 | 348 | 3853 350 | 364 | 360 | 358 | 356 | 366 | 06 06 | 469 | 0o 18} 318 141 20
3352 | 346 | 346 | 358 | 360 | 372 | 368 | 364 | 364 | 381 |04 28 473 | 17 20| 344 129 21
316 | 308 | 328 | 346 | 354 | 352 | 356 | 353 | 354 | 371 |05 30 469 | IS 54| 304 165 22
364 | 360 | 356 | 358 | 354 | 360 | 360 | 364 | 364 | 370 |06 00 | 424 (14 14 | 348 76 23
384 | 380 | 380 | 380 | 380 | 380 | 382 | 376 | 380 | 395 |05 52| 452 |19 10| 356 96 ¥24
390 | 388 | 388 | 3092 | 392 | 396 | 396 | 404 | 400 | 407 | 05 39| 456 | 15 54| 378 78 25
384 384 388 88 | 384 | 382 | 368| 388 | 380 | 414 |05 o8| soo| 2r 24| 369 140 26
360 64 | 368 68 | 3721 372 | 376 378 | 380 | 3b3z | o5 58| 472 i4 30| 350 113 27
252 | 192 160 124 | 044 176 78 | 196 220 | 322 | 05 IO 502 | I9 31 028 474 Hz8
312 | 312 | 312 | 316 | 316 | 322 | 320| 320 | 324 | 317|04 52| 36000 02| 238 122 29
346 | 343 | 344 | 346 | 349 | 350 | 354 | 354 | 355| 359 |04 52| 430 |00 07| 320 110 . 30
372 372 | 372 | 372 | 372 | 372 | 374 | 368 | 368 | 384 |05 32| 426 do 13| 354 72 t31
337 | 336 | 334 | 334 | 332 | 342 | 343 | 345 | 346 | 363 144 Mein
374 | 371 | 370 | 371 | 371 | 372 | 373 | 372 | 372 tMéan
301 | 295 | 295| 283 | 270 | 304 | 307| 3iz | 3i5 tMein

tt International disturbed days.

t International quet days

* Loss of record (day omitted for means),
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TABLE 11
Hourly Values Horizontal Force, 1951

(Averages for sixty minutes, centred at the full hours of Greenwich mean time)

November 39,000 y plus tabuldr quantities.
Hours G.M.T.
Date
0 I 2 3 4 5 6 7 8 9 10 1 12 13 14
y 4 Y 4 Y Y Y Y y y y y y Y
1t 371 | 377 | 399 | 432 | 4s7| 475 | 471 | 4s5| 439 431 | 305 | 388 | 385 383 | 378
2 3851 3701 389 | 404 | 437 | 444 | 439 | 440 423 | 400 | 388 | 376 | 370 36I §46
3tt 354 | 360 | 370 | 387 | 404 | 4261 4341 430 | 4301 4oz | 372 | 374} 370 | 350
4 * * * * * * * 340 | 312 | 308 | 305 | 312| 318 | 304 | 296
g 326 | 323 | 330 | 348 | 356 | 360 | 383 | 38r | 363 352 | 350 | 339 | 326 | 332 | 335
6 340 | 3371 342 | 360 | 362 | 378 | 352 | 327 | 316 | 312 | 319 306 | 297 | 200 | 288
7 339 | 343 * * 350 | 352 | 356 | 365 | 367 | 355 | 338 | 328 | 320 | 321 | 320
8 344 | 346 | 350 | 362 | 380 | 407 | 432 | 398 | 385 | 372 | 363 | 356 | 354 | 347 | 346
9 344 | 348 | 372 | 404 | 432 | 445 ] 460 | 430 392 | 381 | 378 ) 373 | 366 ) 355 | 34%
1ot 344 | 348 | 354 | 374 | 383 | 398 | 396! 392 | 392 | 386 | 382 | 375 | 363 | 353 | 353
11 354 | 363 | 3781 389 | 400 | 399 | 386 | 374 366 368 | 378 | 370 | 367 | 356 348
12 352 | 350 | 372 | 386 | 420 | 426 | 405 | 384 | 348 | 312 | 319 | 316 | 315| 304 | 299
1311 347 | 352 | 272 | 390 | 427 | 406 | 412 | 394 | 382 | 346 | 306 | 330 | 336| 308 | 296
1411 308 | 316 | 340 | 357 | 392 | 360 | 367 | 363 | 319 | 311 | 3I2| 331 | 337 | 309 | 315
151t 322 | 329 | 344 | 360 | 393 | 405 | 407 | 388 | 363 | 332 | 313 | 306 | 307 313 | 317
16 331 | 334 | 338 | 349 | 362 | 366 | 373 | 380 388 | 388 | 367 | 340 | 324 | 334 | 326
17 356 361 380 | 399 | 424 | 417 | 395( 379 | 370 | 383 38 | 372 371 375 | 377
18+ 344 | 350 | 373 | 306 | 400 | 400 | 387 | 364 | 351 ] 350 | 346 | 341 | 349 | 350 | 348
19t 360 | 376 | 388 | 406 | 422 | 423 | 416 | 411 | 396 | 389 | 383 | 372 | 364 | 357 358
20 374 | 368 | 375 | 394 | 405 | 396 396 397 | 401 | 408 | 4o7| 392 | 380| 373 | 372
ar 364 | 375 | 388 | 395 | 403 | 406 | 383 | 384 | 384 | 392 | 399 | 392} 378 | 373 | 373
22 369 | 378 | 386 | 394 | 412 | 422 | 412 | 415 | 420 ] 411 | 400 | 384 | 368 | 361 | 364
23 358 | 365 385 | 388 | 410 | 412 | 401 | 395 | 388 | 389 386 379 | 378 | 373 | 354
24 356 | 371 | 389 408 | 424 | 433 | 410 | 385 372 | 368 | 367 370 | 372 | 370 | 361
25 369 |- 370 | 373 | 394 | 406 | 413 | 401 | 383 | 383 | 379 | 374 | 378 | 374 | 367 | 351
26 368 | a73| 387 | 406 | 4x2| 406 | 392/ 380 | 368 | 360 | 373 | 383 374 | 364 | 343
27t 363 | 366 | 383 | 403 | 4x6 | 417 | 4077 396 | 383 ) 376 | 372 374 372 | 356 360
28 376 | 388 | 404 | 435 | 452 | 456 | 454 | 442 | 430 425 | 418 | 412 405 | 392 | 380
20tt 380 | 384 | 392 | 406 | 429 | 441 | 424 | 398 [ 39x | 392 | 377 | 385 | 373 | 358 | 332
30 370 | 374 | 382 | 412 | 434 | 452 | 440 ] 408 | 386 | 385 | 394 | 394 | 39x | 380 | 360
Mean - | 355 | 360| 373 | 391 | 410 413 | 407 | 394 | 381 | 374 | 354 378 | 359 | 352 | 348
Meant 356 | 363 | 379 | 402 | 417 | 423 | 4I5| 404 | 392 | 384 | 376 | 370 | 367 | 360 | 359
Meantt - | 339| 345| 362 | 378 | 410 | 403 | 403 | 386 | 364 | 345| 327 | 338 | 338 | 322 315

+ International quiet days.
+t International disturbed days.
* Loss of record (day omitted for means),

77



TABLE I1I

31

Hourly Values Horizontal Force, 1951
(Averages fo1 sixty minuies, centred at the full hours of Greenwich mean time)

November 39,000 7 plus tabular quantities.
Hours G.M.T. Maximum Minimum
Mean Range Date
15 16 17 18 19 20 21 22 23 Time [Mag. | Time |Mag.
¥ y Y y (V7 4 ¥ Y Y y | H- M. y | H. M. ¥ ¥
378 | g7 | 377 375 375 370 | 369 370 | 375 398 | 05 02 477 | 21 12| 368 109 t1
339 | 342 | 349 | 361 | 361 | 361 | 365 | 364 | 358 | 382 |06 34| 438 15 26| 337 | 121 2
* * * * * * * * * * * * * * * ”3
308 | 299 | 290 | 302 | 306 | 310 | 323 | 324 | 328 * * * * * * 1
334 | 332 | 330 | 327 | 335| 332 330 330 336 | 342 06 25 392 | II 50 | 322 70 5
280 | 285 | 290 | 3xr | 318 32r | 327 | 325 | 340 | 322 | 04 30 383 | 15 45 | 282 | 101 6
316 | 309 | 308 | 3II | 318 32I 326 338 | 343 * * * * * * 7
344 | 343 | 338 | 338 | 338| 337 | 338 345 | 348 | 358 |og 55| 418 | I7 oo 336 82 8
320 315 317 324 | 329 | 332 | 340 340 342 366 | 06 15 476 | 15 57| 312 | 164 9
352 | 354 | 354 | 348 | 35I| 350 | 350 | 352 354 | 365|05 05| 415|117 15| 343 72 t1o
350 | 348 | 351 | 348 | 352 | 354 | 3581 357 | 361 | 366 |04 40| 402 | I7 53| 344 58 1
300 | 208 | 3I2 | 321 | 335 | 338 | 339 | 339 | 340 | 343 |04 30| 440 16 14| 292 | 148 12
273 | 250 | 266 | 280 | 260 | 303 | 300 | 292 | 304 | 33104 I8 436 | 16 =25 | 236 | 200 113
31T | 320 | 340 | 347 | 339 ) 325 | 322 | 326 325 | 333 |04 10 400 |13 45| 302 98 t114
328 | 326 | 340 | 327 | 320 324 | 336 336 | 327 | 340 | 05 18| 415 | I0 30 208 | 117 ttis
324 328 348 344 344 354 | 352 352 356 350 | 08 30 395 | 14 25 318 77 16
371 372 367 356 362 | 378 | 356 339 | 336 375 | 04 54 432 | 23 45 329 | 103 17
348 | 344 | 344 | 346 | 354 | 358 | 357 | 356 | 356 | 360 |04 35| 419 | 10 50, 337 82 t18
358 | 350 356 356 359 364 | 368 376 378 379 | 04 00 433 | 16 10 346 87 t19
356 | 332 | 332 | 340 | 356 | 363 | 35T | 354 | 365 | 374 |04 34| 417 |16 22| 319 98 20
377 | 372 | 371 | 370 | 364 | 372 | 371 | 368 | 362 | 380 |04 SO | 418 19 IO 358 S0 21
366 | 364 | 362 | 363 | 361 | 356 | 364 | 368 | 366 | 382 |05 25 428 |19 50 355 73 22
336 | 354 351 358 362 351 350 352 354 372 [ 04 X4 426 § 15 18 335 91 23
332 | 336 | 340 | 345 | 347 | 354 | 360 362 | 344 | 370 |05 25| 442 | IS TIo| 317 | I25 24
337 | 353 360 359 | 365 366 | 356 377 | 372 374 | 05 15 417 | 15 00 331 86 25
348 359 364 357 377 364 358 362 | 364 373 1 04 42 416 | 14 18 337 79 26
362 | 368 | 364 | 366 | 366 | 370 | 370 | 372 | 376 | 377 | 04 41 | 434 | I3 00| 359 75 27
367 | 35r| 356 | 350 | 365| 368 | 360 382 | 379 | 399 | 04 30 460 | 16 12 | 343 | I17 28
343 358 357 354 359 365 | 368 364 363 379 | 05 20 449 | 14 OX 324 125 a9
360 | 358 | 359 | 35r | 357 | 366 | 374 | 370 | 371} 385 |05 14| 458 |14 14| 351 I07 30
341 | 340 | 344 | 346 | 349 | 352 | 352 | 353 | 354 | 366 ror | Mean
360 |"359 | 359 | 358 | 361 | 362 | 363 | 365 368 Meant
314 | 313 | 326 | 327 | 319 | 329 | 33r| 329 | 330 Meantt

+ International quiet days.
+1 International disturbed days.

* Toss of record (day omitted for means).
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ABLE 12

December (Averages for sixty minutes centred at the full hours of Greenwich mean time).
39000 ¥ plus tabular quantites
Hours G. M. T.
Date
o} 1 2 3 4 5 6 7 8 9 10 II 12 13 14
Y Y ¥ Y Y Y Y Y Y V4 Y Y Y Y

I 376 | 380 | 387 | 380 | 391 | 399 | 387 | 362 | 356 339 334 | 317 | 300 | 305 | 309
2 316 | 317 | 320 | 325| 350 | 346 | 348 | 330 | 323 | 312 | 306 | 300 | 300 | 297 | 291
3 303 | 312 | 380 | 354 | 374 | 380 | 365| 354 | 343 | 330 | 326 | 327 | 322 | 317 | 31§
4 350 | 367 | 385 | 418 | 421 | 424 | 427 | 421 | 399 | 374 | 356 | 326 | 315 | 316 | 294
] 315 | 327 | 334 | 368 377 | 362 | 355 | 356 | 354 | 353 | 347 | 332 | 326 | 325 | 332
ot 334 | 339 | 349 | 356| 361 | 365 | 366| 382 | 395 | 395 | 379 | 363 | 35T | 350 | 349
z 342 | 345 | 354 | 370| 365 | 365 | 367 | 373 | 379 | 382 | 371 | 354 | 345 | 349 | 361
1 347 | 351 | 371 | 357 | 364 | 342 | 352 342 | 353 | 350 | 343| 324 | 307 | 318 | 310
ott 310 | 330 | 345 | 349 | 3sr| 359 | 355 | 357 | 357 | 330 | 300| 201 | 289 | 286 | 275
0 312 | 327 | 350 | 354| 36r| 339 | 33T | 332 | 331 ] 339 | 336 | 332 | 317 | 303 | 308
1 334 | 349 | 353 | 366 | 379 | 367 | 354| 3590 | 3411 334 | 320 | 333 | 330 | 322 | 320
12 339 | 342 | 353 | 565 | 375 | 366 | 35I| 35T | 350 | 347 | 344 | 342 | 340 | 344 | 342
13t 330 | 349 | 367 | 399 | 406 | 405 | 394 | 356 | 343 | 332 | 331 | 336 | 235 | 331 | 332
14 346 | 360 | 378 | 403 | 419 | 417 | 394 359 | 338 | 346 | 3481 348 | 342, 355 | 354
15 355 | 335 | 335 | 347 | 36r | 372 | 370 | 376 | 350 | 343 | 341 | 332 | 322 | 326 | 328
16 318 | 240 | 362 | 382 | 396 | 399 | 381 | 364 | 345 | 338 | 334 | 335 | 336 | 328 | 328
x g 348 | 353 | 360 | 363 365 | 378 | 38| 38T | 383 | 374 | 358 | 344 | 323 | 313 | 306
1 313 | 314 | 321! 330) 333 | 364 | 375 | 38T | 380 | 363 | 347 | 320 | 321 | 311 | 315
9 306 | 31T | 314 | 323 | 331 | 348 | 371 | 361 | 366 | 352 | 328 | 330 | 329 | 319 324
20 315 | 317 | 320 | 326| 350 | 359 | 37X | 383 | 389 | 363 | 343 | 327 | 322 | 318 | 318
21 324 | 323 | 325 | 335| 347 | 365 | 367 370 | 379 | 375 | 363 | 350 | 340 | 337 333
221} 326 { 325 | 320 335 | 354 | 363 | 354 363 | 350 | 356 | 336 | 319 | 283 | 382 275
23 284 | 290 | 289 | =29r | 3¥8| 330 | 350} 340 | 34x | 336 | 323 | 304 | 309 | 31z | 3I3
241 319 | 324 | 330 | 337 | 350| 371 | 378 | 2384 | 384 | 381 | 367 | 351 | 335 | 33z | 326
251 326 | 328 | 340 | 353 | 369 | 388 | 392 | 393 | 381 | 364 | 3sT| 345 | 335 | 333 | 330
2671 329 | 336 | 338 | 347| 364 | 377 | 386 | 395 | 397 | 383 | 367 | 354 | 342 | 341 | 340
2% 350 | 355 | 371 | 383 | 407 | 401 403 | 407 | 403 | 392 | 389 376 | 370 | 352 | 343
281t 3871 379 | 304 | 201 | 406 | 375 | 205 | 207 | 196 | 193 | 225 | 326 | 212 | 183 | 1%
29 281 | 288 | 207 | 316| 350 378 | 383 | 376 | 366 | 347 | 333 | 212 | 304 | 301 | 295
30 8TI | 322 | 342 355 | 376 | 402 | 405 | 392 | 375 | 352 | 339 | 315 | 325 | 318 | 322
sttt 834 | 358 | 393 | 4IT| 416 | 432 | 430| 403 | 389 | 347 | 318 | 306 | 316 | 315 | 314
Mean - - | 329| 335| 346| 358 | 371 | 375 372 | 365 | 327 | 349 | 339 | 328 | 321 | 317| 316
_____ Meant *| 320| 335 | 358 | 358 | 370 | 381 | 383 | 382 | 380 37T | 359 | 350 | 340 | 337 | 335

i “ - — = - v
. Meantt ! 3431 349" 366 | 3701 3781 3741 3571 3321 331| 315 304 | 201 | 281 ] 277 | 273

1 International quiet days.
1t International disturbed days.

* Loss of record (day omitted for means).

79
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Taprr 12

HourLy vALUES oF Horizontal Force, 1951

December (Averages for sixty minutes centred at the full hours of Greenwicr mean time).
39,000 y plus tabular quantities
Hours G. M. T. Maximum Minimum

Date
15 16 17 13 19 | 20 | 21 22 23 |Mean] Time | Mag.| Time | Mag) Range
Y Y b2 ¥ 4 Y Y Y 4 y | H. M. y | H. M. Y 4
309 | 312 | 310 | 309 | 309 | 314 | 319 | 315 | 317 | 339|004 31| 40012 03| 295 | OS5 I
290 | 286! 280 | 285 | 295 | 299 300 | 300 301 | 309 |05 52| 359| 17 ©O6 | 276 83 2
310 | 306 | 308 | 309 { 311 | 315 315 | 327 | 346 | 320 | 04 31| 389 | 15 41| 294 95 3
287 | 204 | 309 | 330! 324 | 31r| 332 | 333 322 | 352 |04 14| 453 | 15 33| 283 | I70 4
333 330 | 335 331 | 325 330 | 329 | 323 334 339 {04 19| 389 | 02 42 317 72 5
344 | 342 | 341 | 339 ( 344 | 345 339 | 337 34I| 354 | 08 31| 399 |00 25| 332 67 16
351 | 333 | 326 | 315 | 320 328 | 346 | 349 347 | 352 | 00 or| 380 | 18 o2 | 308 81 7
298 | 325 | 319 | 305 | 296 | 312 | 317 | 311 | 312 | 330 |05 32| 404 | 19 34 | 283 I2I 118
260 | 259 | 274 | 315 | 300 | 204 | 208 | 301! 304 | 312| 04 50| 374 | 15 46 | 237 | 137 t19
320 | 302 313 | 324 | 325 | 327 | 322 | 323 | 332 | 327 |03 46 | 375 |16 o1 | 293 82 10
302 | 322 | 322 | 321 327 | 321 323 328 338 [ 336 |04 54| 386 | 15 10| 290 96 I
338 335 332 | 341 338 | 334 | 335 334 335 345 | 04 2I 387 | 17 10 330 57 1z
330 | 330 | 331 | 333 | 337 | 338 339 | 342 | 340 | 349 {04 I4 | 4IX[09 04 | 328 33 113
352 | 348 | 349 | 348 | 347 | 340 | 343 | 342 | 355 | 360 { 04 40| 428 | 07 34| 329 99 14
327 | 337 | 326 | 322 | 327 | 32r| 311 | 318 | 320 | 338 |07 or| 386| 20 48| 3I0 76 1§
329 | 335 | 330 | 330 | 326 | 328 340 | 336 | 335 | 345[05 54| 412 | 14 0O | 324 88 16
31T { 293 279 | 290 | 30§ 306 | 300 297 308 | 334 |07 30| 380 17 20| 269 120 17
318 | 314 | 319 | 320 | 318 | 3r0| 310 319 | 3x2| 331 |07 54| 39T |21 10| 302 89 18
312 | 318 310 | 319 | 329 | 323} 319 323 331 320 { o6 o8 381 | 14 54| 285 96 19
3x7 | 315 | 317 | 326 | 325| 319 | 318 | 318 | 22r | 333 |07 xx| 394 |15 44| 313 81 20
3331 33r | 333 | 333 | 333 | 331, 331 | 329 | 330 | 342} 08 24| 384 | 00 40| 321 63 2r
271 | 273 | 255 | 300 | 267 | 276 | 300 | 287 285 | 31x |06 30| 377 ] 17 o8| 239 | 138 1122
313 | 306 305 | 309 | 309 | 31| 314 3171 318 | 314 | 06 52| 362 )00 09| 281 X 23
325 | 325 | 325! 324 321 | 321 | 323 323 | 325 )| 341 )07 36 388 ) 19 10| 316 72 t24
328 | 326 | 324 | 326 | 330 328 | 325 | 329 | 331 | 345 |06 25| 395|117 16| 322 73 t25
342 | 341 | 340 | 339 | 341 | 341 | 335 | 347 | 349 | 353 | 07 42| 399 |00 22| 328} 71 126
348 | 347 | 347 | 348 | 348 361 | 363 | 378 | 384 372 | 04 12| 422 | 15 42 | 342 80 27
21T | 233 | 239 | 236 249 | 271 | 274 | 275 | 276 | 272} 03 50| 439 | 08 41| 161 | 278 t128
299 | 306 309 | 309 | 308 310 | 309 309 309 321 | 06 14 389 | 0o 23 278 Ixrx 29
325 | 328 | 332 | 329 | 320 | 333 | 339 | 3290 | 327 | 343 |05 30| 4I2| 00 37| 310 JO2 30
315 | 307 | 304 | 305 | 315 307 | 310 | 3I5| 309 | 345| 05 3x | 454 | 17 32| 286 168 t13r
314 | 315 | 314 | 318 | 319 | 320 | 322 | 323 | 326 335 \ \ \ or | Mean -
334 | 333 | 332 | 332| 335 | 335 | 332 | 336 | 33 | \ ( Meant -
271 | 279 | 278 | 292 | 285 | 292 | 300 | 298 \ 29 \ \ \ Meantt -

4§ DG Obs KK

tInternational quiet days.
ttInternational disturbed days.
*Loss of record (day omitted fox means).
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"TABLE 13

Hourry vALUES OF Vertical Force, 1951
(Averages for sixty minutes centred at the full hours of Greenwich mean time).

2,000 y plus tabular quantities

Hours G, M T.

Date =
o} 1 2 3 4 5 6 7 8 o 10 II 12 13 14
¥ Y y y |y Y y Y y Y Y Y 4 4 Y
1 8 83 | 472
500 | 502 | 502 | 493 | 483 | 484 4721 472 | 484 | 483 | 489 | 484 433} 4
112 488 | 480 | Sor | 436 | 472 | 483 | 463 | 469 | 459 | 467 | 466 | 465 | 476 | 480 | 489
113 483 | 482 | 1284 * * * * * *| 470 | 463 | 465 | 470 | 470 | 468
4 470 | 479 | 486 | 470 | 460 | as2| a6r | 461 | 461 | 460 | 460 | 460 | 463 | 461 | 461
5 469 | 469 | 464 | 463 | 462 | 462 436 | 445 | 453 | 470 | 480 | 475 | 468 | 472 470
6 61
479 | 479 | 480 | 489 | 454 | 452 | 440 | 431 | 438 | 444 | 452 | 461 | 461 ) 4 474
Z 481 | 479 | 481 | 476 | 455 | 443 | 431 | 434 | 441 | 453 | 462 | 462 | 465 | 472 473
479 | 484 | 476 | 467 | 461 | 458 | 461 | 461 | 458 | 471! 471 | 473 | 481 | 480 478
4 487 | 483 | 483 | 474 | 465 | 448 | 443 | 446 | 453 | 455 | 457 | 467 | 465 | 467 | 468
txo 474 | 47z | a7z | 472 | | x| TR e TR TR TR )R
II * * * 6 66
461 | 459 | 464 | 461 | 454 | 457 | 457 | 448 | 447 | 461 | 464 4
12 472 | 476 | 474 | 463 | 453 | 458 | 462 | 455 | 453 | 443 | 434 | 452 | 452 | 455 | 456
113 465 | 467 | 469 | 465 | 462 | 461 | 448 | 445 | 442 | 447 | 447 | 452 | 457 | 459 | 459
TI4 467 | 465 | 464 | 457| 455 | 449 | 433 | 428 | 431 | 435 | 431 | 436 | 445 | 450 | 448
15 464 | 464 | 465 | 452 | 449 | 453 | 457 | 462 | 453 | 452 | 455 | 455 | 455
16 * ® * * * * * * * * »
17 462 4GZ 47:{ 462 * * * * "’ * * * * * *
18 * * # * * * * * * * * * | * "
9 472 | 471 | 474 | 47| 460 448 442 | 444 436 | 442 | 449 | 459 | 459 | 459
20 472 | 470 | 470 * * * * * * * * | 455 | 455 | 452 | 447
2X * * * * * * * »® * »* * »*
22 46§ 46? 47% * * * * * * * * * * t * *
23 * * * *® * * * * * - ® 429 436 433 433
124 453 | 457 | 4as2 | 452 | 452 | 453 | 460| 456 | 446 | 430 | 430 | 44 | 446 ( 445 | 447
25 456 | 457 | 454 | 454 | 454 | 453 | 450| 451 | 460 | 466 | 467 | 46a | 465 | 462 | 459
1126 468 | 467 | 462 | 460 | 458 | 453 | 441 | 452 | 444 | 469 | 472 | 469 | 465 | 465 | 464
27 467 | 466 | 466 | 46 | 455 | 455 | 452 | 449 | 46 | 446 | 451 | 454 | 455 | 455 | 454
1128 454 | 455 | 456 | 456 | 456 | 449 | 446 | 450 | 465 | 467 | 461 | 460 | 461 | 460 | 456
29 45T | 48X | 445 | 447 | 448 | 444 | 4461 447 | 447 | 45T | 456 | 457 | 455 | 454 | 453
30 453 | 453 | 452 | 450 | 448 | 446 | 446 | 448 | 452 | 454 | 454 | 457 | 458 | 456 | 454
131 462 | 464 | 463 | 461 | 459 | 445 | 434 | 420 | 430 | 437 | 446 | 248 | 448 | 455| 448
Mean 470 | 471 | 473 | 465 | 459 | 454 | 448 | 449 | 450 | 455 | 457 | 460 | 461 | 463 | 462
___Meant 464 | 466 | 465 | 459 | 455| 453 | 451 | 446 | 443 | 441 | 438 | 445 | 450 | 452 | 453
Meantt 468 | 469 | 4581 466 461 | 457 | 446 | 450 | 449 | 460 | 461 | 461 | 463 | 465 | 464

1 International disturbed days.

1 International quiet days.

* Loss of record (day omitted for meaﬁs).
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TABLE 13
HourrLy VALUE OF Vertical Force, 1951

(Averages for sixty minutes centred at the full hours of Greenwich, mean time).

July 2,000 y plus tabular quantities
Hours G. M. T. Maximum Muumum
, Mean Range Date

IS5 16 17 18 19 20 21 22 23 Time | Mag. | Time | Mag.

Y Y Y Y Y Y y Y Y y | H.M. y | H. M. y Y

484 | 486 | 481 | 499 | 480 489 | 489 | 501 | 489 | 487 [or 40| 502 |07 30} 470 | 32 I
478 | 486 | 486 | 484 | 484 | 487 | 490 | 489 | 482 | 480 | ox 25| 502 |06 20| 455 | 47 112
470 | 479 | 479 | 470 | 480 | 482 | 482 | 484 | 482 * * * * * * 113
461 | 469 | 469 | 469 | 469 | 469 | 464 | 464 | 461 | 467 |02 00| 490 | 05 50| 452 | 38 4
472 | 475 | 475 | 477 | 475 479 | 477 | 475 | 474 | 468 | 10 10| 480 | 06 25| 433 | 47 5
474 | 486 | 478 | 476 | 478 | 474 | 476 | 478 | 483 | 466 | 15 20| 490 | 07 IO | 425 65 6
476 | 476 | 476 | 476 | 476 | 472 | 476 | 476 | 476 | 466 | 00 35| 483 | 06 30| 429 | 54 7
480 | 483 | 488 | 490 | 483 | 487 | 488 | 490 | 4871 476 | 21 55| 493 | 08 45| 452 | 41 8
470 | 470 | 472 | 474 | 468 | 468 | 470 | 470 | 474 | 469 | 00 IO | 490105 I5| 440 50 9

* * * * * ® * * * * * * * * * 1'10
467 | 471 | 474 | 476 | 474 | 474 ) 471 | 471 | 472 * * * * o b3
458 | 460 | 463 | 465 | 463 | 467 | 463 | 465 | 465 | 459 | 00 40 | 480 | 09 25| 428 | s2 t12
461 | 465 | 464 | 464 | 464 | 465 | 465 | 467 | 467 | 459 | 02 55| 469 | 07 25| 435 | 34 113
452 | 453 | 457 | 457 | 457 | 459 | 461 | 462 | 462 | 450 |00 05| 472 | IO IO | 422 | 50 T4

*| 460 | 460 | 459 | 4571 459 | 459 | 459 | 460 * * * * 1o+ 15

* * * * * * * * * * * *® * * * -,

»> * L] * * L * * % * * *® * »* ¥ i7
» * * bk * * * * * * * »” * * » 18
462 | 460 | 467 | 465 | 467 ) 468 | 468 | 468 | 471 | 459 | 23 IO | 474 | 09 40| 436 | 38 19
449 1 449 | 455 | 459 | 459 | 461 | 464 | 466 | 466 * * * * ol 20
* * * * L] * * w * * %* * % * * 21
* * * * L 3 L * * * * * * * L] * 22
443 | 453 | 446 | 450 | 446 | 446 | 443 | 446 | 450 * * * * 1o 23
448 | 450 | 449 | 450 | 456 | 457 | 457 | 456 | 437 | 451 | 20 20| 462 |09 00| 438 24 t24
457 | 461 | 460 | 464 | 463 | 458 | 473 | 470 | 471 | 460 | 22 45 | 474 | 05 50| 450 | 24 25
461 | 465 471 463 | 463 | 461 463 462 | 460 | 461 | 17 05| 472 | 05 20| 438 | 34 1126
453 | 452 | 454 | 456 | 455 | 456 | 454 | 454 | 454 | 455 |00 50| 470 | 08 40| 440| 30 27
457 | 455 | 4SI | 45T | 452 | 453 | 450 | 452 452 | 455 | 08 55 | 468 | 06 00| 444 | 24 T8
453 | 455 | 454 | 452 | 452 | 453 | 453 | 453 | 450 | 45I | 11 I5 | 460 | 04 50} 440 | 20 29
459 | 460 | 456 | 456 | 460 | 458 | 459 | 46T | 460 | 455 |22 20 | 461 |05 30| 442 | 19 30
449 | 450 | 447 | 448 ) 453 | 451 ] 453 | 454 | 456 ) 450 ) Or 20 468 | 07 40| 428 | 40 t131
463 | 466 | 466 | 467 | 466 | 467 | 467 | 468 | 467 | 462 38 Mean
455 | 457 | 458 | 450 | 460 | 462 | 461 | 463 | 463 : ' » Mean
461 | 464 | 464 | 461 | 463 | 4637T| 464°| 464 | 463 Mean

- 1) - L

+ International quiet days.
[+ International disturbed days.
* Loss of record{(day omitted for means),

32
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TABLE 14
Hourly values of vertical force, 1951

(Averages for sixty minutes centred at the full hours of Greenwich mean time).

oS

August 2,000y plus tabular quantities
Hours. G. M. T.
Date
) 1 2 3 4 5 6 7 8 9 10 II 12 13 14
Y Y ¥ Y Y Y Y Y Y Y Y V4 Y Y Y
tt1 461 | 459 | 450 | 455 | 453 | 45T | 450 | 468 | 445 | 446 | 449 | 455 | 457 | 454 | 451
2 462 | 462 | 460 | 460 | 452 | 444 | 432 | 427 | 426 | 420 | 432 | 435 | 439 438 | 435
13 44T | 44T | g41 | * * * ¥ * * * * * *
4 * * * . 436 | 428 | 417 | 410 | 412 | 416 | 419 | 425 | 428 | 431 | 431
5 446 | 451 | 453 | 450 | 446 | 445 | 439 | 430} 431 | 433 | 441 | 446 | 452 | 454 | 454
6, 61 62
S G| e | e | e R g ] | e e
18 * * * o | 454 46| 445 | 444 | 46| 442 | 445 | 450 | 459 | 461 | 458
9 467 | 471 | 473 | * * * * o | 436 | 439 437 | 436 | 438 | 439
""IO 45]: 455 A54 ® *® * * »® * * * * * *
. * * » * | 464 | 461 | 439 | 434 | 437 | 448 | 450 | 454 | 457 | 455 | 457
12 466 | 468 | 464 | 455 | 445 | 436 | 430 | 432 | 443 | 445 | 448 | 450 | 448 | 450 | 451
t113 451 | 452 | 448 | 442 | 436 | 436 | 432 | 4361 449 | 454 | 459 | 459 | 451 | 437 431
14 454 | 452 | 446 * * * | 438 438 | 440 | 441 | 437 | 441 | 448 | 451 | 44
15 453 | 452 | 444 * | 436 | 437 438 | 438 | 441 | 448 ) 448 | 447 | 442 | 438 | 439
16 443 | 442 | 442 | 442 | 442 | 440 | 441 | 444 O | 423 | 428 | 446 | 454 | 449 | 445
17 445 | 444 | 446 : * * * U by * | 449 | 444 | 438 | 438
t18 449 | 452 | 448 | 442 | 436 | 422 | 415 | 416 | 414 | 422 | 437 | 449 | 449 | 445 | 446
19 437 | 436 | 445 | 441 | 437 | 436 439 | 447 | 446 | 439 | 444 | 448 | 442 | 434 | 430
t120 448 | 446 | 443 * . * | 433 | 434 437 | 442 | 432 | 433 | 443 | 449 | 454
21 466 | 468 I| 470 | 469 | 452 | 432 | 427 | 430 | 441 | 440 | 439 | 448 | 447 | 450
sz 456 | 461 {6’9 * * * * * . $ 461 | 460 | 462 | 465 | 464
23 424 429 464 | 461 | 460 | 459 | 459 463 469 | 463 472 470 46g 45’;' 4?3
ﬁ:‘; 4 *0 4*5 4 go . M 4;4 4% 5 4§ 415 43;0 4§ 411 4,1 43 4 p)
26 w * » * 439 | 432 | 443 | 446 | 438 | 434 | 426 | 428 | 434 | 433 | 435
27 441 | 44Y | 436 | 433 | 430 | 425 | 420 | 425 | 424 | 432 | 439 | 450 | 448 | 448 | 447
28 448 | 445 | 438 | * * * * * * * o442 | 444 | 447 | 449
29 458 | 461 | 453 | 441 | 429 | 432 427 | 437 | 442 | 450 | 452 | 451 448 | 448 | 442
130 443 | 444 | 440 | 436 | 423 | 409 | 405 | 495 | 404 | 4I0 | 429 | 440 | 442 | 435 | 440
31 452 | 455 | 443 | 429 | 424 | 425 | 425 | 430 | 437 | 449 | 456 | 454 | 453 | 455 | 462
Mean .| 454 | 455 | 453 | 449 | 443 | 437 | 432 | 435 | 436 | 439 | 445 | 450 | 451 448 | 447
Meant .| 446 | 448 | 444 | 439 | 429 | 4I5| 410 | 405 | 409 | 4T6 | 433 | 445 | 445 | 440 | 443
Meantt .| 459 ! 460 ' 459 | 456 | 453 | 446 | 438 | 444 | 441 | 447 449 | 451 ' 452 | 446 | 444

t Internstional quiet days.
ttInternational disturbed days.
* Loss of record (day omitted for means).
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TABLE 14
Hourly values of vertical force, 1951
(Averages for sixty mnutes centred at the full hours of Green wich mean time)

August 2,000 y Plus tabular quantities
Hours G. M. T. Maximum Minimum
- Mean

Range Date
15 | 16 | x7 | 8 | 19 | 20 | 2r | 22 | 23 Time. | Mag.| Time | Mag.
4 y y ¥ y y y Y y y ['H M y | H. M. y y
4;2 45g 460 | 463 | 464 | 464 | 462 ) 460 | 462 456 | 18 20| 468 | 08 15| 444 24 ttz
43 43 4%7 439 440 439 439 440 | 440 441 | ox 05 452 og 50 4':“6 *36 T;
432 | 434 | 437 | 439 | 439 | 44T | 443 | 444 | 445 * * L * * 1
455 | 458 | 460 | 46X | 463 | 464 | 464 | 467 | 468 451 | 22 25| 470 | 07 0| 430 40 5

6
439 | 435 | 457 | 452 | 494 | 483 | 462 460 | 461 459 | or 15| 474 |07 50| 436 38 g
459 | 460 46@ 464& 465 ~46§ 466 | 463 | 466 * * * * - * 18
T *® » * * * »*
e R S B S B T S B R I S . | o= M I . . $10
460 | 462 | 461 | 461 | 462 | 465 | 466 | 464 | 464 * - * " * * 1r
450 | 451 | 449 | 449 | 450 | 452 | 452 | 450 | 450 449 | o1 o0 | 468 | 06 55| 428 40 12
434 | 439 | 445 | 447 | 449 | 454 | 453 | 454 | 454 '146 10 35| 460 | 14 10| 430 30 1113
453 | 453 | 454 | 454 | 455 | 455 | 453 | 452 | 451 * * |k * * 14
44T | 439 | 434 | 442 | 441 | 44T | 444 | 440 | 439 * b ook * * 15
445 | 444 | 4551 444 | 443 | 443 | 443 | 444 | 445 443 | 12 15| 456 | 09 40 | 420 36 16
439 | 437 | 436 | 436 | 438 | 439 | 443 | 446 | 448 * * * * * b 17
445 | 444 | 446 | 446 | 447 | 446 | 445 | 443 | 445 439 |00 50| 452 | 06 45 | 412 40 118
434 1 4361 435 | 4321 4411 443 | 444 | 445 | 446 440 | 11 10| 450 | 14 OS5 | 427 23 19
459 | 462 | 457 | 454 | 459 | 464 | 473 | 471 | 466 * | . P " 120
457 | A47 | 450 | 445 | 447 | 443 ) 442 ) 454 | 434 49 | 02 S0 | 472 | 07 20| 427 45 T2t
463 | 450 | 464 | 466 | 469 | 469 | 471 | 466 | 467 E * * | * * 22
466 | 465 | 460 | 463 423 463 463 428 425 i64 10 45| 472 | 0§ 20 4;6 *16 23
4£4 424 4-%7 427 4:«:[ 4§ 4?;7 4*1 * * * » * - « 'Hig
428 | 434 | 442 | 443 | 442 | 443 | 440 | 437 | 439 * i |- * * 26
441 | 446 | 457 | 455 451 | 453 | 459 | 452 | 447 442 | 21 00 ) 460 | 06 05 | 420 40 27
448 | 450 | 455 | 455 | 455| 455 | 458 | 460 | 460 * oo C * 28
A47 | 445 | 448 | 448 | 444 | 442 | 443 | 443 | 442 445 | 00 30| 463 | 05 55 | 426 37 29
442 | 444 | 445 | 446 | 445 | 450 | 450 | 449 | 451 438 | 20 20| 452 | 06 50 | 392 60 130
464 | 469 | 469 | 472 | 474 | 474 | 473 | 473 | 472 454 | 20 O5 | 474 | 04 25| 424 50 31
448 | 449 | 451 | 451 | 452 | 453 | 453 | 453 | 453 448 37 Mean
443 | 444 | 445 | 446 | 445 | 448 | 447 | 446 | 448 Meant
446 | 447 | 4521 452 | 453 | 454 | 452 | 456 | 457 Meantt
T~

T International quiet days
t1 International disturbed days-
* Loss of record (day omitted for means)-
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TaAsLE 15
Hourly values of Vertical force, 1951
(Averages for sixty minutes centred at the full hours of Greenwich mean time)

September 2,000 y plus tabulai quantities
Hours G. M. T.
Date
o I 2 3 4 5 6 7 8 Y 10 II 12 13 14
Y 7 Y Y V4 Y e Y Y e Y Y ¥ Y Y
t1 467 | 459 | 452 | 452 | 452 | 4531 451 | 449 | 453 | 461 | 463 | 453 | 464 | 459 | 457
t2 461 | 46T | 451 443 | 440 | 434 | 445 | 450 461 | 465 | 470 | 470 | 464 | 458 | 449
13 449 | 453 | 441 * * * * * | 430 | 433 | 433 | 436 | 437
T4 456 | 454 | 449 | 444 | 439 | 432 | 430 | 420 | 436 | 439 | 442 | 449 | 455 | 447 | 452
5 469 | 462 | 455 | 451 | 446 | 440 | 434 | 434 | 445 | 457 | 477 | 481 | 476 | 472 | 468
6 442 | 456 | 447 | 442 | 437 | 420 | 427 | 419 | 4I3 | 427 | 452 | 464 | 469 | 459 | 456
7 ' 453 | 456 | 450 | 445 | 439 | 430 | 429 440 | 444 | 450 | 453 | 454 | 456 | 452 | 453
8 453 | 451 | 443 | 437 | 432 | 426 | 426 | 428 | 444 | 452 | 456 | 458 | 457 | 457 | 457
9 454 | 455 | 445 | 439 | 433 | 420, 418 | 414 | 423 | 428 | 431 | 439 | 437 | 437 | 438
10 448 | 447 | 442 | 436 430 | 4I5| 412 | 4I0 | 409 | 4I8 | 417 | 424 | 422 | 422 | 429
I 440 441 434 " * * 3 *® * * * * * * *
12 * * * * 429 | 421 | 426 | 423 | 425 | 433 | 433 | 441 | 437 | 445 | 434
13 439 | 439 | 433 | * ¥ 1 425 | 418 | ga2r | ¥ * | 433 | 435 | 436 | 441 | 439
14 437 | 445 | 449 | 443 | 437 | 425 | 417 | 414 | 4I5 | 425 | 424 | 425 | 426 | 426 | 431
15 437 | 439 | 445 | 435 | 430 | 419 | 415 410 | 397 | 406 | 414 | 415 | 413 | 418 | 422
16 . * % * * £ * * * * »* * *
JrT17 4ﬁ5 413 ! 429 £ * * * * * * * * »* * *
18 % » * * * * * * *® * * * * * *
19 ok L * * * * £ 3 * * * * * * » *
'H'ZO ak L , L] * * * * * * * * * * * *
‘H‘ZI % * * % * * * %* * * * * * * *
22 " * * * * * ® * * * * % * * *
23 * W’ * * * * * * * * * * * * *
2 A * & * % * * * L] * * * * * * *
-”'2 5 %* * * % % * ® *® % »* * % * * *
26 * * * * | 439 | 431 430 | 434 | 438 | 447 | 449 | 461 | 462 | 457 | 453
27 4551 458 | 446 | 443 | 439 | 439 | 442 | 438 | 433 | 436 | 423 | 413 | 426 | 430 | 436
gg ﬁ; ﬁ‘;’? 4sg 43 g 233 429 396 | 389 | 409 | 434 443 451 | 444 | 442 443
e} I I 20
32 49| 4o 14;0 43 30| 427 417 | 413 420 | 4351 438 | 443 | 446 | 447 | 43
) Mean.- 452 | 453 | 447 | 441 | 437 | 428 | 426 | 423 | 428 | 438 | 443 | 446 | 447 | 445 | 445
1 ‘Mean.t - 46Y | 458 | 451 | 446 | 444 | 440 | 442 | 443 | 450 | 455 | 458 | 457 | 461 | 455 | 453

* Loss of record (day omitted for mrans).
1 International quite days.
11 International disturbed days,,
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TABLE 15
‘Hourly values of Vertical force, 1951
(Averages for sixty minutes centred at the full hours of Greenwich mean tume)

September 2,000y plus tabular quantities
Hours G. M. T. Maximum Minmum

" Mean Range Date
15 16 17 18 19 ‘20 21 22 23 Tune | Mag. | Time | Mag
Y Y 4 ¥ 4 4 Y ¥ ¥y H. M. ¥ H.M. y ¥
457 | 459 | 461 | 460 | 462 | 458 | 461 | 464 | 463 458 | 00 15| 467 | 06’55 | 445 22 t1
451 | 456 | 456 | 456 | 454 | 453 | 451 | 449 | 448 454 | 10 35 | 472 | 04 40 | 432 40 T2
440 | 442 | 445 | 446 | 449 | 448 | 449 | 452 | 449 * to¥ * * * " 13
455 | 456 | 460 | 461 | 460 | 462 | 465 | 468 | 468 450 | 22 00| 470 |07 10| 428 42 T4
466 | 469 | 464 | 463 | 463 | 461 | 464 | 461 | 455 460 | 11 35| 482 |06 50| 434 48 5
462 | 460 | 459 | 460 | 455 | 453 | 4SI | 454 | 454 448 | TI 45| . 469 | 08 15| 412 57 6
455 | 455 | 454 | 449 | 454 | 457 | 452 | 451 | 453 449 | 12 15| 458 | 05 50| 425 33 7
455 | AS7 | 458 | 459 | 457 | 456 | 454 | 452 | 452 449 | 12 40| 460 | 06 o5 | 426 34 8
443 | 450 | 448 | 432 | 431 | 430 | 449 | 448 | 448 437 | 00 45| 457 | 06 30 | 414 43 9
423 | 428 | 428 | 439 | 442 | 444 | 444 | 439 | 438 429 |00 20| 4501 07 15| 407 43 10
- * * * * * * * #* * * » > L] * II
4311 433 | 437 | 442 | 443 | 445 | 445 | 443 | 437 * * * » » * 12
427 | 423 | 429 | 456 | 449 | 44T | 435 | 438 | 442 * * * * * * 13
433 | 433 | 434 | 430 | 429 | 428 | 431 | 434 | 435 430 | 02 05| 451 |06 40 | 414 37 14
427 | 426 ) 430 | 435 | 436 ) 438 | 440 | 438 | 436 426 | 01 S50 | 446 | 08 o5 | 396 50 15
* * L] L] * * * * *® L] * * * * - T"'IG
* * * L »* * » * * * »* * L] L] L] 17
* * L J * * * » * * * * * » - * 18
L] ] ® * * * *® * * * * * L] »* * 19
* ] * * * * * * * * »* . L * »* —H~2°
*® » * * » L * * 3 * * » * * * * ’H’ZI
*® L] * *® * * * * * * * * L * L -H-zz
L x * * * * * ¥ * * * * * * * 23
a* * * * * * * * * * * * L4 * * 24
* * » * * »® \ ] * * * L] » L] * ] TTZS
452 | 452 | 457 | 454 | 451 | 453 | 452 | 453 | 452 * * * * > * 26
442 | 448 | 447 | 445 | 444 | 445 | 449 | 44% | 449 441 | 00 40| 458 | 10 50| 410 48 27
448 44% 452 | 452 | 457 | 456 | 458 | 454 | 448 443 19 20 | 459 og 55 382 7:It :8
427\ 438 | 443 | 442 | 445 | 4352\ 447 | 447 | 447 438 | 01 05| 453 |06 40| 4L 4 ng
446 | 449 | 450 | 449 | 449 | 450 | 451 | 451 450 443 43 | Meap
A54 | 457 | 459 | 459 459 | 458 | 459 | 460 | 460 Meant -

* Loss of record (day ommutted for means).
t International quiet days.
t tInternational disturbed days.
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TABLET16
Hourly values of vertical force, 1951
{Averages for sixty minutes centred at the full hours of Greenwich mean time)

October 2,000 ¥ plus tabular quantities
Hours. G.M.T.
Date
) I 2 3 4 5 6 7 8 9 10 1I 1z 13 14
4 Y Y Y N R 4 Y Y 4 V4 7 g 4 Y 7
I 448 | 449 | 438 | 424 | 410 | 396 | 394 | 402 | 409 | 418 | 426 | 427 | 430 | 436 | 436
2 439 | 441 | 436 | 427 | 409 | 393 | 380 | 385 | 405 | 4I8 | 428 | 433 | 431 | 433 | 436
3 442 | 448 | 441 | 427 | 415 | 401 | 397 | 404 | 413 | 419 | 431 | 430 | 424 | 427 | 437
t4 440 | 447 | 438 | 424 | 416 | 436 | 421 | 427 | 427 | 428 | 431 | 437 | 438 | 437 | 438
5 443 | 449 | 452 | 443 | 435 | 418 | qos | 408 | 418 | 424 | 430 | 434 | 435 | 435 | 436
16 440 | 448 | 447 | 441 | 438 | 436 | 426 | 429 | 435 | 439 | 443 | 446 | 446 | 447 | 447
7 449 | 449 | 447 | 442 | 431 | 425 | 418 | 416 | 422 | 425 | 427 | 427 | 425 | 425 | 425
118 440 | 445 | 448 | 445 | 441 | 447 | 447 | 436 | 416 | 418 | 427 | 447 | 440 | 438 | 444
9 449 | 447 | 444 438 | 424 | 416 | 407 | 409 | 416 | 418 | 423 | 427 | 427 | 427 | 425
10 439 | 440 | 439 | 444 | 451 | 449 | 444 | 431 | 426 | 426 | 427 | 419 | 426 | 427 | 431
I 448 | 4490 | 449 | 449 | 444 | 440 | 433 | 427 | 430 | 429 | 437 | 438 | 438 | 439 | 440
12 449 | 448 | 444 | 438 | 430 | 427 | 422 | 425 | 429 | 438 | 436 | 425 | 429 | 438 | 439
13 438 | 440 | 446 | 454 | 449 | 442 | 441 | 447 | 450 | 448 | 438 | 417 | 420 | 427 | 439
14 449 | 446 | 444 | 441 | 430 | 422 | 422 | 428 | 430 | 431 | 437 | 438 | 438 | 440 | 440
15 445 | 451 | 456 | 449 | 434 | 422 | 417 | 414 | 416 | 424 | 433 | 438 | 438 | 441 | 442
16 450 | 449 | 453 | 440 | 438 | 419 415 | 436 | 413 | 415 | 425 | 437 | 444 | 442 | 439
tt17 4471 449 | 452 | 442 | 433 | 415 | 401 | 400 | 403 | 416 | 428 | 427 | 429 | 439 | 449
1118 449 | 450 | 450 | 449 | 429 | 415 | 4151 427 | 424 | 426 | 438 | 449 | 449 | 450 | 449
119 450 | 450 | 448 | 441 | 437 | 426 | 417 | 419 | 425 | 426 | 430 | 438 | 437 | 445 | 439
20 450 | 449 | 450\ 449 | 440 | 427 | 416 | 416 | 419 | 422 | 427 | 423 | 437 | 438 | 438
21 448 | 448 | 445§| 441 | 438 | 423 | 415 | 409 | 406 | 415 | 416 | 426 | 34| 438 | 438
22 437 | 44x 447§ 439 | 438 | 435 | 428 | 423 | 424 | 420 | 423 | 428 | 434 | 431 | 428
23 448 | 449 | 4497 449 | 449 | 442 | 438 | 438 | 438 | 438 | 433 | 438 | 438 | 449 | 439
124 440 | 449 | 447.| 441 439 | 438 | 442 | 434 | 428 | 427 | 428 | 433 | 437 | 442 | 44
t2s 438 | 440 | 439 | 445 | 445 | 448 | 451 | 453 | 446 | 447 | 449 | 449 | 445 | 445 | 44
26 ASI | 447 | 440 | 445 | 449 | 445 | 436 | 437 | 438 | 426 | 426 | 427 | 426 | 437 | 438
27 438 | 445 440 | 431 419 | 410 | 403 | 410 | 416 422 | 426 | 429 | 438 438 | 438
’r'rgg ugg 44:8 448 4‘;6 4§z 432 | 409 | 406 | 4I5 | 420 | 427 424 448 | 424 | 422
4 0| 452 | 454 2| 44 50 50 0
54 AL RS 413 44 432 | 449 | 449 | 449 | 45 4 450 | 448 | 444 | 445 | 444
131 * * * 454 | 449 | 449 | 456 | 450 | 440 | 438 | 437 | 438 | 438 | 440
- Mean. | 445 | 447 | 446 | 447 | 435 | 427 | 421 | 421 | 424 | 427 | 431 | 433 | 435 437 | 438
Mean.t | 439 | 446 | 443 | 438 | 435 | 435 | 435 | 436 | 434 | 435 | 438 | 4431 | 441 | 443 | 444
Mean.tt am:ﬂtﬁ m448 449 | 445 436 ( 427 | 418 | 418 | 417 | 421 4301 437 | 44X | 439 | 447
i st

+ Internations] quiet days.
11 Internationsl disturbed days.
* Loss of record (day omitted for means).
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TABLE 16

Hourly values of vertical force, 1951

October 2,000 y plus tabular quantities
Hours G M T Maximum Mummum

IMean i Range Date
15 16 17 18 19 20 21 22 24 ‘ Time | Mag Time |Mag
y y y y Y ¥ y ¥ y y |HM y [HO M ¥ ¥
437 | 438 | 436 | 437 | 436 | 439 | 438 | 438 | 438 | 428 | or 15 450 | 06 20 390 60 1
438 | 438 | 433 | 439 | 439 | 438 | 439 | 440 | 439 | 427 | or oo 449 | 06 15 3721 77 2
438 | 438 | 438 | 439 | 439 | 439! 442 | 442 | 440 | 430 | oI ©5 | 457 | 05 50 397 54 3
438 | 438 | 438 | 439 | 440 | 441 | 443 | 440 | 438 | 434 (0100 | 447 | 0g4 40 | 414 | 33 14
437 | 436 | 436 | 438 | 441 | 438 | 439 | 440 38 | 434 | oT 40 | 452 | 06 10 4co 52 5
446 1 447 | 448 | 449 | 449 | 449 | 449 | 449 | 449 | 443 | 0T 35 | 451 | 06 o5 425 26 [6
422 | 427 | 427 | 428 | 428 | 433 | 438 | 442 | 447 | 431 | o1 oo 450 | 07 20 413 37 7
438 | 442 | 440 | 437 | 442 | 442 | 440 | 439 | 442 | 439 | 02 0o 450 | 08 10 405 45 I8
429 | 442 | 440 444 | 444 | 440 | 438 | 445 | 438 | 431 | 00 10 450 | 06 ©§ 406 44 9
438 | 438 | 444 | 44T | 444 | 446 | 45T | 449 | 442 | 438 | 2105 | 453 |11 10 | 418 35 10
44T | 444 | 439 | 446 | 450 | 451 | 450 | 448 448 | 442 | 19 50 453 | 06 40 425 28 1r
440 | 438 | 438 | 439 | 439 | 440 | 439 | 444 | 430 | 436 | 00 I5 | 451 | 11 25 | 422 29 12
442 | 447 | 448 | 448 | 445 | 448 | 441 | 440 | 441 | 441 | 03 13 | 457 | 1T 15 | 416 41 13
441 | 447 | 440 | 438 | 441 | 447 | 449 | 444 | 444 | 439 | 00 15 | 451 | o5 10 | 418 33 14
439 | 441 | 44T | 438 | 441 | 450 | 449 | 449 | 449 | 438 | or 53 456 | 06 08 | 408 48 I5
446 | 442 | 437 | 447 | 449 | 459 | 449 | 449 | 456 | 439 | 20 00 458 | 08 25 408 50 16
445 | 441 | 438 | 450 | 450 | 458 | 456 | 451 | 449 | 436 | 1535 | 458 |05 55 | 306 | 62 117
442 | 446 | 4611 449 | 443 | 449 | 450 | 459 | 460 | 443 | 16 23 | 460 | 05 35 | 403 57 fl18
444 | 444 | 448 | 44T | 442 | 444 | 444 | 452 | 450 | 439 | 23 45 | 453 | 06 15 416 37 Tl
446 | 445 | 448 | 449 | 445 | 453 | 449 | 448 | 448 | 439 | 1955 | 456 | 08 co | 410 | 46 20
44T | 442 | 446 | 447 | 446 | 449 | 440 | 438 | 437 | 434 | 19 50 449 | 08 20 406 43 21
437 | 436 | 446 | 449 | 449 | 449 | 449 | 447 | 448 | 437 | 18 13 | 460 | 09 25 | 418 42 22
447 | 448 | 449 | 444 | 440 | 442 | 440 | 445 | 444 | 443 | 1520 | 450 | 09 45 | 429 | 21 23
445 | 448 | 449 | 445 | 442 | 441 | 439 | 438 | 439 | 440 | 17 10 451 | 08 15 423 28 124
449 | 449 | 449 | 449 | 449 | 449 | 449 | 449 | 448 | 447 | ©7 o0 454 | 12 IS 438 16 2
438 | 442 | 447 439 438 | 440 | 437 | 449 439 | 439 | 22 o5 451 | 10 25 420 31 26
438 | 445 | 447 | 440 | 442 | 445 | 444 | 440 | 444 | 433 |01 45 | 449 |06 10 | 400 | 49 27
417 | 406 | 427 | 412 | 406 | 485 | 448 | 456 468 432 | 20 00 426 1850 | 392| 94 f128

2

417 41,8 43‘19 419 419 4&9 419 419 41 419 oo*m 4*0 12*40 4;8 iz 33
444 | 447 | 448 | 449 | 448 | 448 | 449 | 449 | 449 # * * * * * 131
439 | 44T | 443 | 442 | 442 | 447 | 444 | 445 | 445 | 437 43 Mean
445 | 445 | 446 | 445 | 445 | 445 | 445 | 444 | 443 Mean.
437 | 436 | 443 | 438 | 4381 456 | 448 | 451 | 452 Mean.1{

55 DG. obs. k k.

1 Imternational quiet days.

“t+ International disiurbed dayss

* Loss of record (day omitted for means}.
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TABLE 17
Hourly values of vertical force, 1951

(Averages for sixty munutes centred at the full hours of Greenwich mean time)

ovember 2,000 y plus tabular quantities
Hows G. M. T.
Date

o I 2 3 4 5 6 7 8 9 10 II 12 13 14

Y Y Y Y Y Y Y Y Y Y Y Y 14 Y v
t1 451 451 | 450 ¥ | 446 | 438 429 428 4§6 423 429 | 439 | 439 | 440 | 440

2 2

: 2 449 | 441 . : 444 | 440 ) 440 | 430 | 419 ) 41 420 | 424 | 434 | 432 :
4 LI PO * ¥ k * * 420 | 419 | 418 | 428 | 432 | 433 436 | 434
5 440 440 456 460 461 462 462 451 436 430 429 | 429 431 441 440
6 446 | 441 | 449 | 456 | 45I| 450 * | 453 | 441 | 440 | 439 | 439 | 440 | 438
7 44T | 443 | 442 | 452 | 45D | 444 | 439 | 430 | 429 | 428 | 428 | 421 | 429 | 436 | 438
8 44T | 44T | AST | 450 | 443 | 432 | 430 | 430 | 430 | 430 [ 433 | 429 | 432 | 436 | 439
9 442 | 44T | 450 | 450 | 449 | 443 | 436 | 428 | 429 | 433 | 429 | 426 | 427 | 428 | 428
f10 434 | 430 | 430 | 439 | 439 | 446 | 446 | 441 | 440 | 430 | 429 | 428 | 420 | 429 | 431
II 439 | 434 | 43I | 430 | 432 432 | 439 | 449 | 450 | 441 | 440 | 430 | 429 | 429 | 430
12 438 | 436 | 439 | 433 | 430 | 422 | 428 | 429 ) 424 | 429 | 430 | 426 | 424 | 420 | 424
ti3 436 | 433 | 439 | 440 | 440 | 440 | 436 | 439 | 440 | 425 | 426 | 4381 430 | 420 | 427
14 420 | 430 | 441 | 440 | 436 | 428 | 418 | 418 | 418 | 429 | 432 | 429 | 428 | 424 | 439
ftis 430 | 430 | 430 | 430 | 428 | 420 | 419 | 419 | 418 | 420 | 422 | 428 | 428 | 431 | 434
16 424 | 431 | 430 | 420 | 428 | 427 | 430 429 | 424 | 417 | 411 | 418 | 427 | 436 | 429
17 437 | 437 | 439 | 439 | 43T | 431 | 437 | 440 | 442 | 441 | 439 | 431 | 431 | 430 | 429
118 429 | 430 | 429 | 429 | 425 | 417 | 416 | 424 | 425 | 427 | 422 | 419 | 425 | 425 | 428
f19 430 | 430 429 428 426 427 428 426 425 426 422 | 426 428 430 430
20 427 | 426 | 420 | 434 | 439 | 433 | 431 | 431 | 424 | 414 | 405 | 4I5| 418 | 425 | 428
21 430 | 429 | 426 | 428 | 434 | 446 | 447 | 440 | 438 | 43T | 430 | 430 | 429 | 429 | 42y
22 431 | 431 | 427 | 426 | 429 | 429 | 425 | 419 | 4I6 | 412 470 | 4I8 | 419 | 425 | 430
23 426 | 424 | 421 | 419 | 4I8 | 4IB | 418 | 419 | 424 | 428 | 428 | 426 | 428 | 429 | 426
24 429 | 429 | 430 | 429 | 425 | 419 | 424 | 436 | 44T | 438 | 430 | 427 | 426 |* 428 | 426
25 429 | 428 | 430 | 437 | 440 | 434 | 430 | 43I | 432 | 430 | 422 | 420 | 426 | 429 | 425
26 427 | 425 | 425 | 421 | 422 | 427 | 434 | 439 | 44T | 441 | 437 | 430 | 426 | 421 | 420
t27 432 | 432 | 430 | 430 | 43I | 437 | 446 | 450 | 451 | 448 | 440 | 436 | 432 | 437 | 440
28 429 | 429 | 429 428 421 | 477 | 416 | 417 418 42T | 421 | 427 42 420 420
ft20 428 | 426 421 420 418 415 | 416 424 428 424. 419 | 419 41 417 417
30 429 | 428 | 420 | 430 | 434 | 440 | 440 | 444 | 449 | 446 | 433 | 422 | 418 | 417 | 418

]

Mean. 432 | 432 | 433 | 434 | 433 | 431 | 432 | 433 | 432 | 430 | 427 | 426 | 427 | 428 | 429
Mean T 431 | 431 | 429! 431 | 430 | 432 | 434 | 435 | 435 | 433 | 428 | 427 | 422 | 430 | 432
Mean.tt | 431 430 | 433 | 433 | 437 | 426 | 422 | 425 | 426 | 425 | 425 | 420 | 426 | 423 | 429

International quiet days.
+1 International disturbed dayse
* Loss of record (day omitted for means.)
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TABLE 17

Hourly values of vertical force, 1951

(Averages for sixty minutes centred at the full hours of Greenwich mean time)

November 2,000 ¥ plus tabular quantities
Hows G. M. T. Miximum M mmimum
Mean. Range
Date
15 16 17 18 19 20 21 22 23 Time. | Mag | Time | Mag
Y y Y y y Y y y p y |HM y | H M W ¥
0 40 I I 8 8 * * * k * 3
440 | 44 44T | 441 448 | 44 448 449 | 430 * : . K * * ! ;
* * *® * * * * % 5 ok * % * *® * TT3
4ST | 4321 438 | 447 | 436 | 447 | 450 | g42 | 442| * * ; * * * 4
440 | 440 | 440 | 444 | 44T | 440 | 440 | 440 | 443 | 443 |05 30| 470 | 1T 20| 429 | 4T 5
439 | 441 | 432 | 439 | 439 | 4ST | 446 | 446 | 449 | * . * *; * * 6
438 | 434 | 439 | 437 | 439 | 440 | 440 | 443 | 442 | 438 |03 45| 453 | 10 10| 420 33 7
440 | 440 | 440 | 439 | 440 | 440 | 440 | 440 | 441 | 438 | 03 20| 452 | 10 o2 | 429 | 23 8
422 | 428 | 430 | 439 | 440 | 440 | 440 | 436 | 436 | 436 | 03 23| 453 |15 10| 420 | 33 9
434 | 438 | 440 | 439 | 439 | 439 | 439 | 439 | 438 | 436 | o5 30 | 451 | 09 35| 425 | 26 110
430 | 433 | 437 | 436 | 439 | 439 | 438 | 439 | 434 | 436 | 07 25| 45sr | 13 30 | 428 23 11
428 | 428 | 433 | 439 | 440 | 440 | 439 | 438 | 436 | 431 |00 50| 442 | 0B 18| 416 | 26 12
419 | 4T9 | 434 | 440 | 425 | 439 | 436 | 420 | 420 | 432 |03 20| 446 |09 25| 4I0| 36 |13
429 | 434 | 441 | 444 | 438 | 428 | 424 | 430 | 430 | 43I |17 15| 449 |07 35| 412 | 37 114
434 | 430 | 447 | 432 | 430 | 430 | 432 | 430 | 424 | 428 | 16 54| 452 | o7 45| 411 41 1115
420 | 430 | 438 | 437 | 433 | 439 | 433 | 430 | 433 | 429 |16 50| 444 |00 40| 410| 34 16
429 | 431 | 429 | 420 | 43T | 432 | 429 | 429 izs 433 | o7 o2 443 17 35| 419] 30 17
428 | 428 | 429 | 430 | 432 | 434 | 433 | 431 | 430 | 427 | 18 40 | 440 | 05 35| 412 28 |18
429 | 428 | 430 | 433 | 430 | 431 | 43T | 432 | 431 | 429 |20 Oo| 441 |10 oo | 419 | =22 119
421 | 413 | 424 | 432 | 438 | 437 | 431 | 433 | 433 | 427 |03 30| 442 | 10 00| 400 | 42 =0
429 | 428 | 428 | 428 | 429 | 430 | 430 428 | 428 | 43L |05 52| 452 | 19 30| 423 27 21
433 | 4301 430 | 429 | 429 | 431 | 432 | 430 | 420 | 426 | 21 do| 438 |09 15| 405 33 22
419 | 427 1 430 | 432 | 432 | 427 | 430 | 428 | 420 | 425{ 19 06 | 436 | 14 30| 416 20 23
426 | 427 | 43T | 431 | 432 | 432 | 433 | 430 | 429 | 420|07 50| 443 | IS To| 410| 33 24
425 | 432 | 434 | 432 | 434 | 438 | 432 | 430 | 420 | 430 (03 30| 442 | 14 30| 418 | 24 25
426 | 436 | 437 | 439 | 441 | 436 | 430 | 430 | 430 | 43I |19 o5 | 446 | 13 45| 419 =27 26
44T | 432 | 432 | 433 | 433 | 432 | 430 | 430 | 430 | 436 | o7 38 | 453 | 15 10| 429 24 F27
419 | 418 | 424 | 428 | 430 | 430 | 429 | 429 | 428 | 424 |22 oo | 438 |08 oo | 4ir 27 28
424 | 430 | 429 | 431 | 432 | 430 | 420 | 42) | 428 | 424 | 16 18 | 440 | 13 8| 409 | 371 ft29
421 | 424 | 427 | 429 | 431 | 433 | 433 | 420 | 440 | 43I | o8 10 | 449 | I2 05| 416 33 30
429 | 430 | 434 | 434 | 434 | 435 | 433 | 432 | 432 | 431 30 Mean.
433 | 43T | 433 | 434 | 433 | 434 | 433 | 433 | 432 Mean.t
427 | 428 | 438 | 437 | 431 | 432 | 430 | 420 | 428 Mean.tt

| International quiet days.

1t International disturbed days.

* Loss of record (day omutted for means.)
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TABLE 18

Hourly values of vertical force, 1951

(Averages for sixty nunutes centred at the full hours of Greenwich Mean Time)

December 2,000 ¥ plus tabular quantities
Hours G M T.
Date
o I 2 3 4 5 6 7 8 9 I0 II 12 13 14
4 4 ¥ Y 4 4 b4 Y b4 b4 Y 4 Y y y
I 432 | 432 | 431 | 433 | 440 | 439 | 436 | 432 | 429 | 424 | 420 | 479 420 | 427 | 430
2 438 | 440 | 438 | 440 | 442 | 439 | 434 | 438 | 430 | 434 | 428 | 423 | 427 | 431 | 431
3 434 | 438 | 441 | 441 | 440 | 438 | 430 | 436 | 433 | 429 | 422 | 423 | 42I | 422 | 424
4 433 | 435 | 433 | 434 | 431 | 429| 420 | 43I | 429 | 424 | 420 | 408 | 416 | 420 | 419
S 423 | 422 | 420 | 479 | 420 | 420 ] 421 | 422 | 421 | 419 | 4I3 | 4I7 | 420 | 423 | 426
6 427 | 423 | 420 | 421 | 420 | 426 428 | 420 | 423 | 421 | 438 | 419| 421 427 | 429
7 427 | 424 | 422 | 426 | 432 | 439 | 438 | 420 | 423 | 417 | 4XI | 470 | 417 | 427 | 431
118 424 | 421 | 422 | 428 | 429 | 434 | 438 | 440 | 431 | 417 | 409 | 406 | 413 | 422 | 421
19 423 421 421 422 427 431 436 | 438 | 434 421 409 | 409 | 414 419 417
1o 427 | 428 | 428 | 434 | 433 | 435 443 | 439 | 428 | 424 | 422 ] 418 413 | 410 | 476
II 424 | 422 | 418 417 | 418 420 | 423 | 424 | 412 408 414 | 417 | 421 420 | 421
12 421 | 427 | 420 | 42I | 419 | 426 | 434 | 439 | 420 | 420 | 422 | 418 | 421 | 426 | 420
t13 425 | 420 | 422 | 420 | 416 | 409 | 410 | 412 | 414 | 416 | 419 | 417 | 417 | 416 | 417
T4 419 | 421 | 419 | 418 | 417 | 415 | 420 423 | 424 | 424 | 423 |' 423 | 422 | 422 | 422
I5 420 | 418 | 417 | 436 | 413 | 412 | 4I2 | 4X7 | 419 | 422 | 424 | 425 | 423 | 426 | 425
16 428 | 4290 | 429 * * * * * * ® * * * " *
17 * * * 414 | 409 | 430 | 416 | 420 | 419 | 416 | 417 | 418 | 410 | 410 | 4Ix
18 423 | 420 | 417 | 414 | 410 | 412 412 | 411 | 411 | 413 | 416 | 417 | 417 | 417 | 418
19 419 | 419 | 420 | 422 | 426 | 431 | 427 | 409 | 409 | 416 | 411 | 416 | 420 | 418 | 419
20 419 | 419 | 416 | 414 | 410 | 4C9 | 405 | 398 | 394 | 395 | 407 | 4I1| 417 | 420 | 420
ax 422 | 421 | 420| 420 | 426 | 427 | 424 | 416 | 412 | 4X0 | 412 | 416 | 419 | 420 | 422
tt22 421 | 420 | 419 | 41T | 407 | 411 | 412 | 404 | 402 | 406 | 409 | 4II| 406 | 410 | 411
23 419 | 419 | 421 | 427 | 423 | 426 | 427 | 418 | 405 | 40T | 397 | 404 | 4I2 | 417 | 413
t24 418 | 417 | 413 | 416 | 417 | 405 | 298| 398 | 304 | 390 | 394} 400 | 406 | 408 | 409
t25 410 | 410 | 409 | 414 | 417 | 4I0| 405 | 398 | 397 | 397 | 400 | 404 | 406 | 410 *
126 * * * * | 408 | 406 | 404 | 394 | 388 | 392 | 398 | 402! 406 | 409 | 411
27 413 | 412 | 414 | 416 | 411 | 414 | 418 | 407 | 402 | 40I | 400 | 404 | 407 | 408 | 409
1128 418 | 4rx | 414 | 411 | 396 | 398 | 382 | 406 | 400 | 395 | 401 | 394 | 400 | 399 | 410
29 420 | 420 | 420 | 421 | 423 | 420 | 418 | 420 | 414 | 410! 409 | 405 | 408 | 410 | 414
30 419 | 419 | 420 | 421 421 | 416 | 406 | 398 | 398 398 [ 401 | 402 | 402 | 406 | 411
T3z 410 | 413 | 436 | 412 | 407 | 411 | 408 | 408 | 408 | 405 | 401 | 408 | 409 | 409 | 410
Mean 423 | 422 | 422 ) Zz; #42; 422 | 421 | 420 | 416 | 413 | 412 | 413 | 415 - 418 :;;;
Meant 423 | 420 | 418 | 419 | 421 | 413 | 4I2 | 413 410 | 409 | 410 | 412 | 415 417 41§ i
Meantt | 419 | 417 | 418 | 417 | 413 | 4317 | 415 | 419 | 415 | 409 | 406 | 406 | 408 | 41z | 414

1 International quiet days.
11+ International disturbed dayse

* Loss of record (day omutted for means).
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TaABLE 18

Heurly values of vertical force,, 1951

(Aveiages fo1 uxty munutes centred at the full hours of Greenwich mean time)

Decembe, 2,000 y plus tabular quantities
. e e - e
Houts G M T Maxmmum Minimum
T a Me‘m : T T Rdl)ge D

15 16 17 18 19 20 21 2z 23 Time | Mag | Tmme | Mag. ate

y y Y Y y y y Y ¥ y |HM | y HM y y
430 | 433 | 432 | 433 | 434 | 438 | 438 | 434 | 439 431 | 04 IS5 | 442 | 11 53, 418 21 I
432 | 432 | 43T | 432} 434 | 433 | 432 | 432 | 433 434 | 03 45| 443 | II 35| 419 2. 5
424 | 428 | 430 | 430 | 430 | 428 | 427 | 430 | 432 431 | 03 45 | 441 | 12 00| 412 29 3
419 | 426 | 431 | 438 | 436 | 429 | 440 | 433 | 429 428 | 21 05 | 444 | 11 10| 308 46 2
428 | 422 | 426 | 427 | 424 | 424 | 424 | 430 | 430 423 | 17 20| 432 | 10 45| 407 25 g
430 426 428 430 | 430 | 430 { 428 423 424 425 | 03 35| 431 | 09 20| 414 17 16
428 | 420 | 40| 1 22 1 42 428 | 428 | 426 425 | 05 30| 440 | 10 50! 408 32 -
427 | 426 | 42t 4 4| 410 420} 426 | 421 426 423 | 06 25| 443 | 11 4o | 387 36 178
473 421 432 430 | 428 | 421 421 423 426 423 | 06 10| 438 | 11 30| 308 40 TTo
420 | 419 | 428 4 0] 431 | 428 ) 423 | 423 424 426 | 06 20| 446 | 12 30| 408 38 10
420 424 471 1°3 427 | 424 419 419 423 420 | 06 40 427 | 08 10 397 30 11
420 | 420 | 420 | 43I | 421 | 427 | 420 | 420} 422 423 | 06 45| 440 )| 11 10| 418 22 12
419 | 420 | 421 42T | 419 | 420 [ 420 | 419 | 417 418 | 02 25| 426 | 05 45| 406 20 f13
422 | 424 | 423 | 422 | 479 | 422 | 423 | 423 | 422 421 | 08 ,40 428 | 05 30| 412 16 11
42% | 427 | 427 | 428 | 424 | 427 | 427 | 428 | 428 422 | 22 20 | 429 | 05 55| 410 19 15

* * * [ * *® * * * * Ly * * ES #* 16
412 | 416 413 417 | 422 | 421 420 | 419 422 * * * * * * 17
420 | 419 | 420 | 420 | 420 | 420 | 42T | 423 | 420 417 | 2x 55| 427 | 08 15| 405 22 18
416 | 420 | 417 | 423 | 426 422 | 421 420 | 423 419 | 05 10| 431|135 00| 3u8 33 19
420 | 422 | 426 | 428 | 428 | 426 | 422 | 421 | 422 415 ;:8 15| 429 | 09 o8 | 389 40 20
420 | 421 | 422 | 422 | 421 | 420 | 420 | 420 | 422 420 [ 03 20| 427 | 08 45| 4oz 25 21
417 | 417 | 420 | 420 | 412 | 421 | 426 | 420 | 419 414 | 18 05| 435 | 12 05| 301 41 tt22
412 411 414 4[2 413 414 413 417 417 115 o5 IC8) 429 | 08 45 3:9 40 23
429 4&2 4£4 4i 4 41‘7 41‘9 45‘9 4,{3 4,{4 *09 o3 *0 4%1 09 *40 3*9 *32. '11'22
412 | 416 | 4171 418 | 419 | 419 | 416 | 418 | 414 * * * * t * 126
Jog | 410 413 | 414! 416 | 419 | 419 | 420 | 420 411 [ 21 40| 432 | I3 00| -g7 30 27
421 | 423 | 422 | 420 | 420 | 423 | 422 | 420 | 420 409 | 16 10| 431 | o6 05| 305 Go 128
414 420 420 A2 420 | 4?0 419 419 419 417 | 03 13 427 | 11 00 | .04 23 29
414 | 416 | 420 419 | 419 | 419 | 418 | 414 | 411 412 | 03 07 | 427 | 08 45| 389 38 30
412 | 410 | 410 413} 4191 418 ) 420 | 417 | 413 411 |04 75| 420 | 10 10| 387 33 t131
420 | 42T | 423 | 424 | 423 | 423 | 424 | 423 | 423 420 32 Mean
4?9 419 | 421 | 422 | 422 | 423 | 422 | 418 | 418 Meant
418 | 419 )] 421 422 | 418 | 421 423 | 420 | 421 * Meantt

I International quiet days.

1+ International disturbed days.

¥

L.ass of record (day omitted for means).
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TABLE 19
PRINCIPAL MAGNETIC STORMS RECORDED AT KODAIKANAL.
(July—December, 1951)

Storm time. Sudden commence-| o {Maximal|  Ranges
ment amphitude (3){ gp, activity
Gicenwich Date Type (2) ' X T | Green- Remarks,
1951 GMT offGMT of &b & wich

beginning |ending. (x) D| H Z Ova| day D H|Z

h m d. h I y Y Ty b4

July 1 22 23 4 1I s. C. w27 | 14| m 2171205 ]| 40
July 23 o1 26 29 16 . . . m 28 | * | 151 | 41
Tuly 31 00 58 2 II - . m 31 | 811841 73
August 13 02 30 I3 20 . .. . m 13 | 4 | 196 | GO
Augus, 15 20 06 17 10 5. C . ~433 1 410 m 16 | 6 | 211 | 54
Scptember 5 20 44 6 Ix s. C. o | F19 | F13 | m 61723875
Sep embet 10 02 12 4 13 sec | | 13 . m 106212 *
beptemibel 15 02 32 18 19 S Co | oo | FI4] ms 16 | 5| 264 | *
Scptamber 1g 08 40 27 13 . . - ms 21 | 8| 364 | *
October 7 o9 10 8 19 . m 71318 |49
Ocrober 17 oI 10 19 I3 . . m 17 | 4 | 180 | 82
Octobet 28 11 52 28 2r s. e |~I | +56| +23 s 28 | 4| 408 | 99
November 13 03 48 14 23 . R . m 13 | 3| 202 | 33
December 27 21 34 28 20 . C |~I | +32] +20]| ms 28 | 8] 276 | 69

GieD

o=

M

The following symbols and conventions have been used according to recognised practice :

A]J]_)lO}Mmalc lime of ending of siorm constructed as the tume of cessatzon of reasonably marked disturbance movements
11 e traces.

se Lo = Sudden commencement ; (...) = Gradual commencement.
Signs of amphtudes of ‘D’ and *Z’ taken algebraically 3 (D——reckoned negative being westeily)
" (Z—acckoned positive being vertically downwards).
Stoum descibed by thrée degrees of acuvity  (m)~{or modetate (when 1ange 1s between 150 y and 250 v );
(ms)—for modeciately severe (when range 1s between 251 v & 4007);
(8)=~for scveie (when range is above 400 v).

Loss of record,

193
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