
Bulletin No. CXXXVE 

PART I 

SUMMARY OF PROMINENCE OBSBRVATIONS FOR THE SECOND HALF OF 1951 

This summary is piimarlly based on obscrvat~ons made at I<odailtanal Observatory during the second 
half of r gg I, supplemented by the data fi on1 the pl~o~ographf, obtained from the co-operatmg observatories 
of Mount Wllson and Meudan f a r  ibose days on ~vhlch I<odnilzanal had imperfec~ , incomplete or no observa- 
tions. Thanlts are due to the Di~ectors or Mt. Wllson and Meudon Observatories f i t  their co-operat~on. 

I. Calczurn promznences at the Zzmb. 

During the petiod ~ ~ n d e r  review photographs of calcium p~ominences at the limb weie obtained at Kodai- 
kana1 on 130 days which werc cor~nted as 1232 days after weighting the photographs according to them 
quality. The Mt. &'~lson and the Meudon Obselvatories suppllcd prommeace spectroheliograms for 35 and 
31 days respectmely In all complete observations were available for 173 days which were counted as 1662 
effective day s, 

Tile mean daily areas of prornlnences in s p a r e  minutes qf arc and the mean dnily numbers dcrlved 
from the combined recolds ate given bclow :- 

Cornblncd data 
---Mu 

Mean dally areas Men11 dnily numbers 
(Squ;l~e nt~nutcs) 

North , . . . . . . . . , . I G X  . ' . I . . * .  1'51 
3 31 

So~tth 
--c- 

3'17 
ICI-Y 

TOTAL 3 I2 
--_I- 

6 48 
-I-- 

These figures represent an increase of 31 *6% in area and a decrcasc of 4.3% iiz number co~npnred wit11 
the activity in the prevrous half-year. 

For comparison with bulletins issued prior 1923, the means bawd on Rodaikanal phatograpl~s alone are 
given in the following table, 130 days of ohsetvation bciag cou~~tcd  as 1242 eff'eccrvc days. 

Mean dally areas Mean daily n ~ ~ l l ~ l ~ e r s  
(square rn111~1t.e~) 

North . , a * m . .  r 58 3 G o  
South * . . . . .  , . .  X ' S 8  --- 3 1 2 8  

_I--.. I 

TOTAL 3 16 ---- 6.88 ---- 
The distribution in latitude of ale'as and numbets of prominences is reprcscntcd in diagram I, in whlcl~ 

the full llne glves tlie incan daily qrcas and the bralcen line tlze Incan dally nuinbers for each zone of 5" Inti- 
tude. Tlze ordinatcs represent ~cntlzs of assquare lnxnutc of arc lor the full line and mul?zbers for rhc broken 
line. The curves show peaks of activity of pt on~iilence areas centered in the lnt l t  udc zonc 25'-30' in both 
the hernisplzeles. Thc dtstributioxz is thc sslrnc as in rllc previous half-year except that the zone of maxi- 
mum activlty in the sou~lzern hcnlispherc bas advanced by about 5' polewards. 

The montlzly, quarterly, and half-yearly mean 3rc(?4, numbers, heights and extents of prom~naces  4re 
shown In the fol lowlng table :- 
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The east-west distribution of prominence areas and numbers is given in the table below :- 

TABLE It 
Abstract for the second half of 1951 

1951 July-December East West Percentage east I 
Total area (square minutes) . 1 265~5 1 2574 I 50 8 

Total numbers . . I 521 1 560 4892 

3rd quarter . 87 306 60 5 I4 3 53 5 91 

2 71 44 I9 

2nd half year 1669 522 95 3914 6 48 

-.Ic---c_r̂ l. 

i Number 
Months of days 

(effective) 

The areas show an eastern excess while the numbers show an eastern deficit. 

- ,  

Dally means 
Areas 

July . . 
August . . . 
September . 
October . . . 
Novcmbcr 

December . . 
-+-.'--.---- 

2, Observations with the Prominence Spectroscope : 
(a)  Metallzc Prominences : 

_-I_-I 

Area. 
(sq. min- 

utes) 

3'57 

3 I S  

3 88 

3.59 

2'33 

2' 11 
----..----I- 

(square 
minutes) 

97 20 

95 90 

113 50 

104 85 

51.95 

59'55 
---.--------.I-, 

273s 

30s 

29& 

29i 

221 

28.) 

helght 

Nine metallic prominences were observed during the period. The details of the prominences are given 
below :-- 

TABLE XI 

-_-- 
Number 

4.99 

6 07 

6.60 

7.45 

6'79 

7 00 ---- 

Numbers 

136 

1 85 

I93 

218 

151 

19 8 

n 

51 54 

52 00 

49.04 

48 68 

38 71 

43 43 - -  

4 81 

4 99 

5-09 

4 05 

2 93 

3 53 
.I 

The distribution of metallic prominences was as follows :- 

Date. 
195 I 

July 9 

Aug. 18 

39 19 

3 25 

3, 30 

NOV. 9 

DCC. 27 

3, 28' 

Pl" 

- 
North * e 

South a * . 

Llnes In whxch observed 

bl> bit, bn, b~m 

-do- 

-do-- 

-do-- 

Dl, D,¶ bl, ba, ba, b' ; 
6678 I 

Ht, rn Do-12'. 8 
in bs=z2",0 

Dl, 303 ,  b, b,, ba, bl* 

-do- 

-do- and 6678 I 

Dl, D,, bl, b2 b,, b4. 

T m e  
I.S.T. I Base 

Height , 

xn 
-alpha 

Y 

20 8 

28.0 

48'8 

. 

74'4 

50.4 

3 2 ~ 0  

. . 
I .  

-+."-- -,.-- 

h. m 

08 35 

08 43 

08 2s 

08 40 

08 35- 
09 05 

08 40 

09 I0 

09 25 

,3 29 
-- 

---..N-3slw.l--, - -- I----- 
Three prominences were on the Rast limb and 6 on the West l~il~b. 

Limb 
, , , 

E 

W 

W 

E 

E 

W 

w 
W 

w 

Latitude 
. 

Ngrth 

e 

7 

29 

14 

5 

25 

IQ*5 

6 

27 

0 

I 

4 

I 

4 

3 

X 

I 

2 

2 

IO-IOO 

3 

I 

I-- 

Soutli 

* 

1.0 

x IO-20° 

2 

- 
1 

-- ---- 
2x"--30' 

----. > 

3 
-- 

Mean Extreme - latrtude 

15 4 

xo 

latltude 

so & 29' 

xoO 



(b)  Dz~placentent~ of the hydrogen Lne uz the chvornosphere a d  promhence$ 

Pa~ticulats of Doppler shifis obse~ved in the chromosphere and plomtnences wit11 tlzc prormnence spec- 
troscope are given In the following table - 

TABLE 111 

(c) Reversals and dzsplacements on the sun's dzsc 

During the half-year, the H-alpha line was seen in en~isuon on 48 occa ion.; and D3 llne m absorption 
on 48 occasions The H-alpha llne was also seen dlsplwed over dark marklilgc in 4 Lase3 (3 towards red 
and r towards violet). These distributions were as follows .- 

Remarlis 

- - - -__I )  

Metallic, not seen on Ca 
plates taken a t  0803 and 0808 

hrs Prorntneilce seen as dark 
mark~ng Inside 11mb. 

~ ~ ~ ) ~ n e r u ~ t i a n  at the hmb. 

At top 

At  base. 

I 5 A a t  bascand 0.5 11 ~n the 
middle 

2: %ie ) olugtlvt, 

at t o p  

At base mctall~c. 

At base metallic, 

I 5 at base and o 5 A 
at top ; nletalllc 

Limb 

---- 
E 

E 

W 

W 

W 

E 

E 

E 

W 

W 

W 

Dare I ~ < ; I  

- 7 

J U ~ Y  9 

Aug 30 

Oet 7 

1, 8 

,, 8 . . 
,, 8 

$ 2  24 

NOV 9 * 

Dec 27 . . 
,, 28 • . 
a> 29 * 

Time I S T. 

h rn 

08 35 

08 351 
09 05J 

08 40 

08 10 

08 15 

08 25 

08 15 

08 30 

09 20 

09 25 

09 35 

Mean Latitude 

+--.-.---*4----..l---*----------d4~----- 

Blight reversal of HE (c) line on the dlsc 

Dark reversal of D3 11ne on tk disc . 
Dlsplacemcnt of Hcc line on the dlsc , . , . , 

North 
0 

5 

47 

51 5 

3 3 

224 

3 r 

I5 

6 

27 

Dlsplncement 

North 

-- 
31 

31 

2 

--- 
South 

0 

10 

I0 

, 

Red ' 

A. 

2 
I 

0 75 

1 S 

O * S  

2 

1 5  

I 

0 5 

1.5 

r * S  

Total 

-- 
'48 

444 

4 

-- 
V i o l e t  

A" 

0 5 
(at base) 

2 
2 5 

- 0 5  

0.5 

3 

1 0  

1 0  

0 5 

West 

.-L-"- 

19 

19 

2 

A - 
South 1 East 

--- ---d 

' 7  

17 

2 

-.-----C---_L 

29 

29 

2 



j7 Prominences were obse~ved m I<, H-alpha, D, and HP liaes. T l~e  mean height in the different 
lines was found to be as follows.- 

Mean keiglit in I< line : . . . 64.4" 

H-alpha . . 57. a" 

D 3 . 53.0" 

3. Observatzons wth ths Hale Spectrolzelioscope. 

Details of Doppler displacements in 1%-alpha lme obselved over prominences and absorption mafitngs 
with the spectrohelioscope ale given below :- 

Solar Flares, 

-3 -3 

Displacements in prolli~liences a 

Displacements in  absorptrali 
niarklngs . 

Table IV gives a list of solar flares observed at Izodaikanal during the period under review : 

Date 
195 I 

- 

N 

23 

I I 

Timc rn I.S.T. Mean 

Beg, Max. 

Aug 30 . 08 30 08 45 09 05 7 

S ~ P  23 08 rz 08 25 09 10 15 N 

Nov 30 . 08 30 . . og 00 7 N 

Dec 27 . 09 00 . . 09 30 3.5 N 

S 

11 

5 
- 

Mean lox~gitudc Maximum 
from central Iniensily width of 13a RemarkJ 

rncridr an observed a t  the 
tlmc of 
eruptLon 

--k*--l-- ---- -+- .--.---, 

E. 
-------------__I- 

T7 

13 

W 

I7 

3 

Total 

34 

x 6 

Dlsplaccmcnts 

Both ways 

23 

I I 

T o  Red 

5 

I 

-----ll_--- 

T o v ~ o l e t  

6 

4, 





Sudden dzsap$earances of promznelzces and dark marktngs 

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

Ha absorption markings : I 

Nature of phenomenon 

-------lr---C 

August 3 

October 8 . 

October 24 . 

Date and txme of pl~enomenon 
when last seen 

I S T - 
I 

August 6 

August r8 . 

Central / meridian 

Coordinates of the pliellomenon 
when last seen -------- 

Mean latltude Mean longitude 
I - - ---  I 

Disappeared 
next day 

Remarks 

- - -C_ -- 

Disappeared at 
0930 hls on the 
same day, 

Eruptive prornl- 
nence-disappear- 
ed on the same 
day. 

Disappeared 
next day 

Promznences projected o?z the disc as absorption markings 

Photographs of the sun's disc in H-alpha light ,were taken at Kodaikanal on 143 days. The Mount 
Wilson and Meudon Observatories supplied pho,~ograplis for 33 and 22 days xespeclively. Altogether 
photographs for 178 days were obtained for the half-year which were counted as 1754 cffecrive days after 
giving due weightage t o  the quality of the plzotographs. 

The mean daily areas (in millionths of the sun's visibie hemisphere and uncorrected for foreshorteninft) 
and the mean daily numbers of H-alplza darE markings as dcrlved from all the records are given below:-- 

Combined data 

Mean dally areas (million.ths of the SLIII'S Mean dally 
visible hcrnispl~ele) numbers 

North , ) . .  , . .  1916 o x6.ro 
South , . . . .  , 1492~6 

- I -  

x2*99 ---- 
Total . . 3408 + 6 ---- 29 09 --- - 

Both the areas and numbers show considerable increase over tlze previous half year,----~+o.~% for areas 
and 23.8 % for numbers. 

The figures based on Ksdaikanal observations alone are also given below foi comparison with similar data : 

Kodailzanal data 

Mean daily areas (mxlllonrhs of the sun's Mean daily 
vlslblc hemisphere) numbers 

Nort l~ . . , . . , .  

South . . .  
Total . . . 

The distribution of mean daily areas in 5' ranger of latitude is shown in diagram 11. There is a marked 
increase in activity in the latitude zones lo0 -15' in the northern hemisphere and 30" -35' in the southern 
hemisphere as compared with the pxevious half year. 

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

East We st Percentage: east 

Areas . , . . .  4522 5 5025 * 5 
Numbero * . . a 2475 2622 



The results of magnet~c observations made at the Kodailtanal Observatory during the first half of 1950 
have been published in Bu1letl;l No CXXXII of rhlv observatory The hlstosy of the magnetic observatory 
and a brlef descrlpt~on of the instruments and of the system of observations ale g i v c ~  in that bulletw The 
dar a for the second half of 1951 are given here. For July, August and September 19.51, the darn have been 
dcr~  ved froin the records of me Wat;oi~ rasttumenrs whereas those for October, November and December 
1951 have bee11 derlved from the records of the La Cour lnstruments installed early m 1951. A full descrlp- 
tlon of the Ln Cour Ins 1 i urnents 1s ava~lable m "Magnetlsmc Tersestre" by V. Laursen, published by the 
Danish Metearological I~~sti tute.  

Determznatzon f i f  Absolute Vabtes 

(I) Absolute observations of lior~zontal force are made once every week (on WednmSays) with Kew Ma- 
netornetcr 'No. 3. 

(2) Absolute observstions of declination are made once every week (on Thursdays) with the same ~ s t r u -  
ment 

(3) Observations of illcllnation are made with the Earth Inductor on all days excepting Saturdays, 
Sundays and otlzer hol~days. 

Vuriometer records 

(a) Watson inslruments : 

The cltarts of tl?e three Wa~son varionxters are changed every alternate day, f ie records for two conse 
cutivc days being obbmed on the same paper in the usual way. The opric~l nrrangcmeats for the magneto- 
graplzs are suxh that with the H ~ n d  V ~nstr~imenzs an Inelcase in the ordlnate corrcsponds to an ~ncrease m 
the values of the elemmr3; for tlne I3 magnetograph, howevcr, increase m the ordinate corresponds to a 
decrease in the westerly declinatron. 

(b) La Crl"ur instruments : 

The chart for the La Cour iilstrum~nts is changrd dally wlth all the threc elements recorded on the same 
paper. The  optical arrangements for thu H, V and I7 rnagnptogmphs are such that with H and V instru- 
ments, an increase of thr ordinates corresponds to an Increase in thc valuc of the clcments; for the D mag- 
nctograph, however, an Increase in the ordl~iatt: corrcsponds to a decrease in the westerly declination. 

(a) Watson Variornetcrs 

The scale cuc fficitnt of the H.F and V.F magnetographs are obtained forrnightly from deflection 
obsenrat~cns perfolmed on the instrun~ents, wltll the defl~~ctor mggnct at d~stanct~s of roo cms and 120 cms. 
in the case of the H F. instruments and at dis tamer of 122.6 ems. and I 48.6 cms. in the case of the V I?. 
instrument Tile value of the scale coefficient adopted for any month is the average of' the mean observed 
value for that monfh and those of the precedmng and succeeding months. 

The scale codficlent ofthe decllnatjon magnetograph has been determined once for all and is I. 03' per 
mm. The scale coefficients of the H.F. and V F magnetographs in V per cm. for months July to seplgmber 
are gtven below :- 

Instrument WY s August Sep tember 
H.F. Magaetograplz . . , 48 2 48.I 
V,F. Magnetagraph 

47 8 
I .  1720 75'10 75qO 

(b) La Cour Var~ometers : 

The scale coefficients of the H.F. and V.F. magnetographs aIe obtained once every month by &ciw a 
Efelmholtz cod over the instfumellts and noting thi: deflections when known currents are passed through ~b~ 
coil. 'I'he coil consfant as given by the manufacturers is 7.49 gamrnas per m~lliampere. 



The scale coefficient' of the declination magnetograph has been determined once for ail and is 9.0' a r i b  
The scale coefficients of the H. F. and V. F. rnagnetographs in ylcm. for the months October to December 
1951 are given below :- 

Instrument 
13. F Magnetograph . . . 
V. F. Magnetograp1.i . 

October November December 
80 o 80 o 80 o 

I 1 0  0 1 1 0 ' 0  1 x 0  0 

Temperature coeficients of the Magnetographs 
(a) Watson magnetograpbs: 

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

(b) La Cour magnetographs : 

Temperature coinpensatlon has been incorporated in the design of these instruments. 

Base lzne values 
(a) Base line value3 for H. F. are drived by conver ing the mean osdinates corresponding to absolute 

observaiion with Kew Magiletorneter No. 3 in terns of gammas and subtracting these converted ordl- 
nates from the m :an obs1:rved horizontal force Tile value; derived from the Watson instruments are further 
reduced to n uniform temperature of 65" I? to make the seiles comparable fiom month to month and year to 
year. 

Tlie adopted base line value for any week is the mean of five values (all reduced to 65°F In the caw of the 
Watson ~nstrumcnt) including the week in quewon as the third among the five. In tlze case of the Watson 
~nstru~ncnl tl~c base lzne values for the ixidividual days of t:le week were d ~termined after applying neces- 
sary te~npernture correction Tlze accuracy of tlze ba ;e 11ne value derived from the above procedure is 
estimated to be fT1I: XOY. 

(b) The base llne values for the V. F. rnagnetograplls are derived by expressing the mean ordinates of the 
V. F. rnagne'ograms at xlze rune of indlnation observations 111 terms of gammas and subtracting these from 
the values of vertical ii,l ce obtainzd by multiplying the values of H. F. at that time by the tangent of the 
inclination. The adopted value; in t!zc cape of Watson ~nagizerograrns wzrc derived from the observed values 
by carcful consid:ratlon of the iirdivldual values. This procedure was adopted as some difficulty was 
expel ienced 1x1 keeping the Watson V. F. varlomete r In satisfactory working condrrion, and many changes 
of adjustmexi1s were necessary tlzus rendering t ! ~ e  conversion of lzourly values at tim;;s excessiv~ly laborlous. 
111 gcnetal, r!le Watson V, F. variometer was lacking In stablltty, the position of tlze magnet bang apt to be 
disturbed vtry easily. 

(c) Tlie base llne value\ for 'D' were dcrived by tlie usual procedure of converting the ordinates carre& 
pond~ng to absolute observations with I<cw Magn~tometer No 3 into angles and adding this to the corl 
responding observcd absalute dxlinat~on values. 

Badc hourly values and assoczated means 

Basic re~ults : Tables I to I 8 contarn hourly valu 2s of ~nagn :tic declination, horizontal intensity and 
ve;clcal Intznstty. T,lc lzourly va1u:s froin 111 : ~nagn:tograms re7:esent the average valuzs, during one 
hour, centercd at the full hours of U.T. 

Tlze colulnns headcd 'max~murn' and 'mm~rnurn' glve the momentary extreme values of the element for 
each day. 

Computed means : 

At tlze bottom, of each table are given the average hourly values obtained (i) Eor all days, (ii) for five 
internetional quiet days and (111) for five international disturbed days. 

Principal magnetzc s toms : 

Magnetically a day is considered to bc (a) a quiet day, (b) a day of sllglzt disturbance, (c) a day of 
moderate dlsturbancc, (d) a day of moderate storm, and (e) a day of great s tom,  depend~ng on rhe ranges 
and the oscillations in the magnetograrns. At Kodaikanal a day IS provisionally be~ng taken as (1) one of 
great storm, lf the range is above 4ooy, (11) of moderrate storm if the range is between 251y and 4ooy and 
(ill) of moderate disturbance, if the range lies between 15oy and 25oy. The range is, however, not the 
only cr~terion used in assigning the character of a storm. 

Table 19 gives a list of principal magnetic storms recorded during the second half of 1951. 

A. K. DAS, 
Dtrector, 

Kodaikanal Obssruatory. 

55 D.C, Obs. K,K. 



Hourly Values of Decknation (Westerly) 195 I 

(Averages for slxty minutes centred at the full hours of Greenwich mean rime) 

July 2' plus tabular quanuties, 

Internaflonal qulct days 

". 

if international disturbed days. 

* Loss of record (Day omitted for means) 

I 
Date 

I 
.It2 
f ~ 3  

4 
5 

6 
7 
8 
9 

7'10 

X I  
-I-12 
"T3 
? 14 

15 

r6 
17 
18 
1 9 
20 

21 
22 
23 
!24 
25 

Hours G M. T. 

27 
1 I-28 

29 
30 

'1?3X 

. 

*- "- 

Mean ---- 
M e a n - ? % ~  

Mean t'r 

-- 
# 

35 0 
3 5 5  
35*O 

35 5 

3 5 5  
36 0 
36.0 
36 0 
35 5 

35 5 
3 ~ ' ~  
35 
36 
3 6 2  

35 5 
3 6 0  
3 5 4  
35 4 
36 8 

3608 
3 7 9  
J6 

;g ; 
35 3 

z 

-- 
/ 

33 8 
3 3 1  
33 6 
3 3 p  

3 3 1  
33 0 
33'0 
33 6 
33 o 

33 5 
3 3 4  
33 I 
33*8 

34 2; 
3 4 1  
3 3 6  
33 s 
33 6 

35 I 
34 8 
35 8 
34 I 
3 4 6  

34'6 

0 

I_ 

I 

33 6 
3 4 3  
34 4 
34*3 

3 4 2  
33 3 
34 6 
34 2 
34 r 

34 5 
3 4 7  
34 5 
34*3 

34 7 
3 4 4  
3 4 2  
34 6 
34 4 

36*2 

36 8 
35 I 
3 4 6  

35 2 

9 1 0 1 1 1 2 1 3 1 4  

--- 
/ 

34 6 
3 5 0  
3 5 1  

35 6 

3 d 6  
35 6 
35 6 
35 4 
35 0 

35 7 
3 5 7  
35 4 
35 5 
36'1 

35 2 
35.7 
35 1 
34 6 
36 3 

36 7 
3 7 7  
35'6 
35 1 
3 6 0  

35 2 

35*0 

3 4 6  

3 4 7  

-- 
-- 
3 4 6  --- 

-- 
34 7 

X 

/ 

33 4 
3 4 0  
34 5 
33*2 

337: 
32 6 
33 6 
33 5 
33,z 

33 5 
33'6 
33 6 
34*0 

34 3 
3 4 2  
3 3 7  
33 7 
34 z 

35 8 
35 5 
36 4 
34 5 
3 4 4  

34'6 

I 

-- 
f 

34 7 
3 5 3  
35*3 

35 1 

3 4 4  
35 5 
35 5 
35 6 
35'4 

35 3 
3 5 5  
35 
35 
3 5 7  

35 5 
3 6 0  
35'O 
35 O 
36 7 

36 6 
3 7 6  
35 7 
35 6 
36.0 

35 I 

I 

6 

--- 
C 

36 0 
3 3 3  
34*I 

37 5 

3 6 0  
38 4 
37 o 
37 4 
38 0 

37 3 
3 5 8  
35 6 
36 0 
3 8 2  

37 4 
3 7 0  
3 7 5  
35 0 
38 3 

36 6 
3 7 9  
36 7 
35 9 
37 S 

36 3 

3 

34*2 

3 3 2  

3 2 5  

-- 
- -  
3 3 9  --- 
3 4 4  -- 
33 9 

--- 
/ 

34 6 
3 4 9  
3 5 2  

36 0 

3 5 0  
36 1 
36 0 
36 0 
35 2 

36 2 
36'0 
35 0 
35 6 
3 6 2  

35 4 
35+6 
3 6 6  
34 5 
36 5 

36 9 
3 8 0  
36 1 
35 2 
3 6 0  

35 6 

I...-- 

4 7 
-- 

# 

35 6 
3 4 0  
35*0 

37 4 

3 7 0  
39 0 
37 I 
38 0 
38 6 

37 2 
3 6 0  
36 5 
36 3 
3 8 x  

37 5 
3 7 7  
3 7 9  
36.0 
38 2 

37 0 
3 7 9  
37 1 
36 0 
3 7 4  

36 4 

34*0 

3 2 8  

32'0 

3 3 7  

3 3 5  ---- 
33 3 

-- 
/ 

35 1 
3 4 2  
36*1 

36 6 

3 6 6  
37 5 
36 8 
37 2 
37 2 

37 Q 

3 4 6  
35 1 
37 1 
3 7 6  

37 I 
3 7 6  
3 7 4  
34 6 
37 5 

37 2 
3 7 9  
36 9 
36 0 
36.2 

36 3 

5 8 

--- 
I 

35 4 
3 4 1  
36*0 

37 2 

3 7 5  
37 6 
37 0 
37 6 
38 1 

37 0 
3 5 6  
37 2 
37 4 
3 8 0  

37 3 
3 8 0  
3 7 6  
35 2 
37 9 

37'2 
3 7 9  
37 5 
36 1 
37'1 

36 3 

- 

-- 
I 

35 5 
3 4 5  
36to 

36 2 

3 5 2  
37 0 
36 4 
36 6 
36 0 

36 7 
3 4 2  
36 4 
36 2 
3 6 6  

36 7 
3 6 2  
3 7 2  
34a4 
36 9 

37.1 
3 7 8  
36 7 
35 7 
3 6 0  

36 1 

--I 

P 

35 7 
33'1 
32*9 

36 0 

35'1 
37 4 
35 6 
36 r 
36 s 
37 0 
3 5 4  
34 4 
35 4 
3 7 0  

37 0 
3 5 3  
3 7 0  
35 7 
37'3 

36 1 
3 7 1  
36.0 
35 4 
3 7 3  

36 2  

--- 
I 

34 I 
3 3 4  
33*2 

34 5 

3 3 3  
33 4 
33 5 
33 6 
33 o 

33 8 
3 4 0  
33 6 
34 0 
3 4 0  

34 4 
3 4 0  
3 3 8  
33 9 
35 0 

34*3 

34 3 
33 6 
35 0 

35 0 

34 2  
33 I 

322 

--- 
, 

3 3 8  
----L--...--- 

3 3 5  
--I 

33 5 
I - 

I 

34 6 
3 3 5  
32*6 

35 0 

3 3 9  
35 5 
35 0 
35 s 
35 x 

34 8 
3 5 0  
34 3 
34 8 
3 5 1  

36 2 
3 4 6  
3 5 8  
34 5 
35 4 

35 0 
36'7 
35 1 
35 0 

i 3 6 3  

35 3 

35 0 
34'4 

3 1 9  

- 
-,- 

3 4 7  

3 3 9  -- - 
33 3 

35 3 
3 5 4  

3 3 9  

-.I"-- 

-,-, 

3 5 7  
-. 

3 5 5  --- 
34 0 

36 2 
3 6 3  

3 3 9  

-- 
---, 

3 6 4  
-I------- 

3 6 4  
--lc 

34 3 

37 0 
3 7 2  

3 4 4  

--- 
-- 
3 6 8  

36'8 ---- 
34'9 

37 3 
3 6 7  

3 5 3  
---- 

--, 

3 6 7  --- 
3 6 5  -- -- 
35'4 

37 2 
3 6 0  

35'3 

-I- 

,,- 

3 6 3  ----- 
3 5 7  --- 
35 5 

36 6 
35'6 

34'9 

-- 
--- 
3 5 9  

3 5 1  -- 
35 4 

36 0 
3 4 9  

3 4 9  

--*- 

- - - 
3 5 6  --- 
3 5 3  

-n--- 

35 3 

35 6 
3 5 5  

3 4 6  

- 
-- -- 
35'3 --- 
3 5 3  -- 
35 

35 7 
35 5 

3 d 2  

--- 
--- - 
3 5 4  ------ 
3 5 5  ---- 
35 Q 

35 8 
35'3 

3 3 9  

--- 
--- 
3 5 6  

35'6 --- 
34'9 



Hourly Values $of Declination (Westerly) sgg I 

(Averages for slxiy mrnutes centred at  the full hours of Greenwich mean t~me)  

16ternationhl quiet days- 

++ Tnte~national disturbed davn. 
* Loaa of weord. (Day crmittrcd for nlealis) 

Range 

--- 
I 

3 4 
4.5 
4 2  
* 

4 9 

4 8 
5 3 
6 0 

5 1  
4 I 

4; 
* 

4 1 
4 7  
6 4  

' 2 9 
5 5 

3*7 
4 2  
3 4  
3 8 

4 3 
4*8 

* 
5 ' 2  

4 3  

- - 
---- 

4 6 
--r- 

tabular 

Mean. 

1-1 

34 7 
3 4 6  
34*8 

" 

zz 2 
35 5 
35 5 
35 5 

3 5 5  
35 1 

35; 
* 

35 6 1 
3 5 6  
3 5 6  
34'8 
36.4 

36*5 

3 6 0  
3 5 4  
36.0 

35 4 
35;3 

* 
35'1 

3 3 8  
--- 
3°C- 

35'4 --- 
-C., 

-- 

Date 

--- 1-1-- 

i 

tt2 
I 7; 

5 

6 
7 
8 
9 

1 I0 

x I 
12 

1;: 
IS 

16 
17 
18 
19 
20 

2 x 
22 
23 

124 
25 

5.w 
TT:; 
29 
30 

7t31 

-----.rr - - - r - 3  

------- 
Mean. 

mi---- 

Mean.? 
------*---I- - 

Mean. t.+f 

quanrlties. July 2" plus 

Max~murn I 
22 

--I 

C 

34 2 
3 4 7  
34*7 

3 5 4  

35 0 
35 0 
35 2 
35 0 
35 0 

3 5 1  
35 0 
3 5 1  
35'0 
35 5 

35 2 
35'5 
3 5 2  
34 8 
36 4 

3 6 8  
3 6 8  
35'5 
35'2 
35 5 

35 3 
35: 
35 4 
35 1 

3 4 6  

-- 

---L 

35 2 ---- 
35 1 --- 
3 4 8  

- 
T ~ m e  

3-1- 

H M  

06 58 
15 42 
09* 20 

* 
08 00 
07 o4 
07 50 
07 40 
07 36 

06 46 
01 14 
~ 6 * 5 6  

* 

07 26 

07 4O 
07 30 
07 04 
06 50 

Q8*16 

08 54 
07 50 
07 02 

07 26 
07* 3 0  

* 
07 42 

07 36 
---- 
--- - 
----- 
-- --" 

M l n ~ m  

T~me .  

-__I 

H M  

01 20 
02 54 
02* 50 

* 
02 36 
22 
02 40 
02 40 
02  36 

01 54 
02 50 
0 3 2 0  

* 
02  42 
03 20 
03 12 

10 
02 10 

03* 10 

Qz 32 
02 56 
22 42 

08 118 
oz* 42 

* 
02 42 

02 46 

--3- 

---- -- 
I--- 

-- 

15 

- 
I 

35 0 
3 6 0  
35'3 

3 5 6  

35 7 
35 6 
36-1 
35 6 
35 5 

3 5 5  
36 o 
3 5 5  
35'7 
36 6 

35 5 
35'0 
35'5 
35 J 
36.8 

36.8 
3 7 9  
36'2 
3 5 9  
36 2 

35 I 
35;3 

35 8 
35 2 

3 3 9  
*-~ 

-- 
35 6 

, , , 

35'7 
, , 

35'1 

17 

-I- 

t 

35 0 
36'0 
35-2 

3 5 9  

35 4 
35 5 
36 0 
35 4 
35 5 

3 5 4  
35 3 
3 5 2  
35 5 
36 6 

35 8 
35'6 
36*0 
35 0 
36 8 

3 6 8  
3 7 7  
36*1  
3 6 0  
36 o 

35 3 
35*3 

36 0 
35'2 

3 4 2  

-.-- 

-- -- 
35 6 -- - 
35 5 
,-cI*-. 

3 5 2  

23 

_1_ 

s 

34 5 
~ $ 2  
34*5 

3 5 2  

35 0 
35 0 
35 o 
34 6 
35 0 

3 5 0  
34 8 
35*0 

35 3 

35 0 
3 4 6  
3 5 0  
34 6 
36*7 

36.8 
3 6 8  
3 5 3  
3 5 1  
35'4 

35 2 
35*0 

35 1 
34'9 

3 4 1  

-1- 

-----.I 

35 0 
--I- 

35 0 -- 
3 4 5  

Mag 
-_ I 
, 

36 5 
3 6 5  
3 5 5  

* 

37 7 
39 
37'6 
58 2 
38 9 

3 8 1  
3616 
3 6 8  

* 

37 9 
38'2 
3 8 7  
36 4 
38'8 

37;4 

3 7 8  
3 6 8  
37 9 

38 2 
37*8 

* 
37 5 

35'9 
---- 
--- 
--- 
--- 

' 

Mag 
.--. 

33 1 
3 2 0  
32*5 

* 

32 8 
32 
32 8 
32 9 
32 9 

3 3 0  
32 5 
3218 

* 

33 8 
3 3 5  
3 2 0  
33 5 
33 4 

33*7 

3 3 6  
3 3 4  
34 1 

33 9 
3310 

* 
32 3 

3 I 7  ---- 
---- 
--."̂ .I) 

---- 

16 

--- 
# 

35'0 
3 5 6  
3s 5 

35'7 

35 5 
35 5 
36 x 
35 5 
35 5 

3 5 4  
35 7 
3 5 3  
35 6 
36 4 

35 6 
3 5 7  
3 5 6  
35 I 
36 13 

3 6 8  
3 7 8  
3 6 1  
3 6 0  
36.1 

35 2 

3 5 3  
36 o 
35'2 

33'5 
------ 

-- - 
35 6 -- 
35 6 

/I 

3 5 1  

18 

_..-- 

# 

34 5 
3 5 6  
35;o 

3 5 4  

35'4 
35 5 
35.6 
35 2 
35 5 

3 5 4  
35 2 
3 5 2  
3s 4 
35'4 

35 6 
35'5 
3 5 6  
35'0 
36 8 

36.8 
37'6 
3 6 0  
3 5 7  
36.0 

35 3 
35;3 

3610 
35'2 

3 4 8  
,-_ 

--- 
35 5 - r)--O 

35 3 
, 

3 5 2  

21 

- --- 
I 

34 I 
3 5 0  
351C) 

3 5 6  

35 0 
35 0 
35 3 
35 0 
35 Q 

35'1 
35'0 
35.1 
35 1 
35 5 

35 3 
3 5 1  
3 5 3  
34 9 
36 5 

3 6 8  
3 6 9  
35'4 
35'3 
35'6 

35'3 
35;2 

35'5 
35'1 

3 4 7  

- r  

1- .c 

35 2 
, 

35 1 
----*.I*- 

3 5 0  

Hours G. 

19 

-I- 

t 

35 0 
3 5 0  
3 4 2  
3 5 1  

35 5 
35 3 
35 5 
34 7 
35 2 

3 5 3  
35 a 
3 5 1  
35'3 
35'5 

35 s 
3 5 4  
3 5 5  
35 0 
36 6 

36.8 
3 6 9  
3 5 8  
3 5 6  
36.0 

35 3 
35% 
35 7 
35 4 

3 4 8  

--""- 
35 4 -- - 
35 2 

3 4 9  

M. T 

20 

-I- 

t 

34 6 
3 5 1  
34J 
3 5 4  

35 0 
35 1 
35 5 
34 9 
35 I 

3 5 2  
35 0 
3 5 1  
35 2 
35 5 

35 5 
3 5 3  
3 5 4  
35 0 
436*6 

36.8 
3 7 1  
3 5 8  
3 5 5  
35 7 

35 3 
35;3 

35'6 
34'2 

3 4 5  

, -, 

--- 
35 3 

35 1 
" 

3 4 9  



August 

Hourly Values of Declination (Westerly), I 95 I 

(Averages for slxty minutes centred at the full hours of Gxeenwich mean bme) 

2' plus Tabular quantities 

1 1 Hours G M. T. 

tt International disturbed days, 

- 

,- 

1 

s, 

* Loss of record (day omitted for means.) 

i- International qu~et days, 

Date 

.I- fr 
2 

t3 
4 
S 

6 

t i  
9 

t1o  

11 
z 2  

3t13 
I4 
15 

r6 
17 

TI8 
I9  

tf20 

t i 2 1  
22 
23 
24 

t tz5 

26 

27 28 
29 

f30 

3 x 
----- 

Mean 

Meant 
I- 

Mean.f.7 

I 

38*2 

3 8 7  
36 7 
39 1 

jt8 

37 8 
37 2 
3 6 3  
37 9 

37 2 
36 6 
35 8 
36 5 
36.0 

3 7 0  
37 2 
36 8 
37 0 
38.0 

37 0 
3 7 0  
3 6 8  
3 7 8  
3 6 5  

36 8 
3 7 3  
3 6 0  
3 7 0  
3 6 6  

3 6 7  
I - . -  

370 

37 I - 
36 9 

- 
0 

# 

34 7 
34*0 

33 7 
3 3 9  

34*3 

34 6 
3 4 6  
34 7 

34 7 
34 6 
34 3 
34 3 
3 4 6  

3 4 2  
34.2 
33'7 
34 o 
33'2 

34 8 
35 I 
3 4 2  
34 8 
35.0 

34-2 
3 4 1  
3 4 1  
3 4 0  
34-5 

34'4 
-__- 
3 4 3  

34 4 --. 
34 7 

--3.-I-C-----.--LI-Ill-L---------------.- 

t 

3 4 0  

3 7 9  
36 8 
3 7 1  

* 
38 0 
37 1 
3 6 4  
37 9 

37 5 
37 3 
36 5 
36 5 
363  

3 7 1  
37 4 
37 0 
37 3 
3 8 3  

37 0 
37'3 
3 7 0  
3 7 6  
3 6 9  

37 3 
3 7 4  
3 6 7  
3 7 3  
3 7 0  

3 7 1  
-- 
3 7 2  

37 3 --- 
37'3 

2 3 4 5 6 7 8  

8 

3 7 2  
3 4 9  
34.8 
33 I 

* 
36 8 
35 8 
3 5 2  
36 2 

36 3 
37 2 
36 0 
36 2 
3 6 0  

3 6 8  
36 r 
36'5 
36.3 

36 3 
36'2 
3 5 8  
3 7 0  
36.5 

35 0 
3 6 3  
36.8 
3 6 9  
3 6 3  

3 6 2  

3 6 1  

36 2 --- 
36'5 

8 

34*0 
* 

32 6 
318 

32 1 
33 8 
33 5 
3 4 0  
33 6 

34 3 
34 3 
34 s 
35 o 
3 3 9  

3 5 0  
34 8 
34 o 
33*6 

34 0 
3 4 3  
33*1 

3 4 5  

33 2 
3 3 2  
3 4 9  
3 5 0  
34'0 

3 4 0  

-.- 

3 3 9  

33 8 -- 
34'2 

14 

8 

35;3 

35.1 
35'3 
3 4 8  
* 

35 3 
35 2 
35'2 
35 

35 5 
35 3 
34 3 
35 5 
3 5 2  

3 5 2  
36.0 
36 0 
3Sa8 
35.3 

3490 
34'8 
3.5'5 
3 5 0  
35'4 

34'8 
35.5 
3443 
3 5 0  
3 d 0  

3 5 7  

-- - 
3 5 3  --- 
35 6 --- 
34 9 

1 

38*6 

3 6 8  
36 3 
35'4 

* 
37 8 
36 9 
3 6 3  
37 3 

37 3 
37 3 
36 2 
36 3 
363  

373  
37 3 
36 8 
37 3 
383  

36 8 
37'3 
369 
380  
3 7 0  

36 5 
37'7 
37.4 
373  
3 7 3  

3 7 5  

--- 
37'1 

------L--..L-.-.---*--rrr̂ -..II.--I----L-I------------- 

37 1 --- 
37 7 

/ 

3 5 ~  

3 2 7  
34 3 
3 1 8  

* 
35 3 
34 6 
3 4 6  
34'8 

35 3 
36 4 
35 5 
36 o 
3 5 0  

3 5 3  
35 o 
35 o 
35*0 

35 0 
35'5 
34*5 

3 6 0  

34 0 
3 4 8  
3 6 0  
3 5 8  
3 4 9  

3 5 1  

-- 
3 5 0  

34 8 
--.- 

35.5 

I 

8 

33.7 
33( 

33 5 
3 2 8  

34*1 

33 8 
3 3 4  
33'6 

34 3 
33 4 
33 2 
33 7 
33.4 

3 3 8  
33 8 
33 6 
33 2 
33 0 

33 2 
3 4 5  
3 2 7  
33 8 
34.6 

32 8 
3 3 2  
3 3 6  
33'6 
3 3 2  

3 3 3  

--- 
3 3 5  

33 5 - I 
33 7 

13 

t 

35*4 

35'0 
35 2 
3 4 2  

* 
35 5 
34 9 
3 S 0  
35 

35 
35 
34 
35 2 
3 4 8  

3 4 5  
35 6 
35.6 
34.9 
3 5 3  

34 
3 4 3  
3 5 2  
3 5 0  
3 5 3  

34.3 
3 5 4  
3 4 5  
35.0 
3 5 3  

3 5 1  

-- 
3 4 9  

35 -- - 
34 7 

I 

33 I 
32*0 

32 8 
3 1 7  

33*1 

33 3 
3 3 6  
33 2 

33 6 
33 2 
33 5 
34 o 
33.1 

3 4 0  
33 7 
33 2 
32 7 
33 3 

33 I 
342 
3 2 8  
33'5 
3 4 2  

32 8 
3 3 2  
3 4 0  
34.0 
33.2 

3 3 5  

,--, 

3 3 3  

33 2 

33 5 

9 

+f 

37*6 

3 8 8  
36 5 
3 7 7  

Y 

37 2 
37 0 
3 5 8  
37 5 

36 1 
35 7 
35 3 
36 1 
3 5 1  

35'3 
36 r 
36 0 
36 9 
3 7 2  

36 5 
3 6 0  
3 6 2  
3 7 2  
3 6 3  

35 2 
3 7 0  
3 5 6  
3 6 6  
3 6 5  

3 6 5  

- 
3 6 3  

36 8 - 
36 4 

\ 

rx 

/ 

36*2 

3 6 3  
35 7 
3 5 2  

* 
35 
35 
3 5 2  
35 5 

34 3 
34 8 
34 2 
35 3 
3 4 1  

3 4 2  
34 6 
35'2 
34 7 
3 5 0  

34'2 
345 
3 5 2  
3 5 2  
3 5 2  

34'0 
3 5 2  
3 4 7  
34.6 
3 5 2  

35'1 

--- 
3 4 9  

35 4 - - 
34 9 

10 

t 

36 J 
385  
36'2 
3 6 9  

r(: 

36 3 
36 8 
3 5 5  
36 7 

35 4 
35 4 
34 6 
35 7 
3 4 3  

3 4 0  
35 0 
35 6 
35 3 
3 6 1  

34 8 
3 4 7  
356  
3 6 1  
3 6 0  

34 2 
3 6 0  
3 5 5  
35'4 
35'7 

3 5 8  

-- 
3 5 5  

36 2 - 
35 5 

rz 

8 

35*8 

3 5 3  
35 3 
3 4 4  

ric 

35 3 
34 8 
3 4 6  
35 2 

34 4 
35 0 
34 1 
35 0 
3 4 5  

3 4 0  
35 0 
35.2 
34-2 
35*2 

34 3 
3 3 7  
3 5 2  
35'0 
3 4 6  

34 0 
35'1 
3 4 5  
3 4 6  
3 4 6  

3 4 7  

-- 
3 4 7  

35 2 -- 
34 7 



Hourly Values of Decimation (Westerly), I 951 

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

August 2" plus tabular quantltles 

J International quiet, days 

J "fnternarxonal disturbed days . 

Hours G.M T. 

* Loss of record (Day omitted for means). 

15 

+-I 

I 

36 0 

35*3 
35 3 
350 

* 
36.8 
3.5 3 
35 3 
353 

36 o 
35*4 
345 
35 5 
35 3 

35 4 
35 6 
36 o 
35 8 
355 

34 8 
35 3 
35 5 
35 2 
35 5 

Maximum 
Mean 1 

28 
29 
730 

31 

------ 
Mean ---- 
Mean? ---- 
M e a t ?  

- - - -  
t 

35*8 

* 
34 9 
3 4 7  

* 
* 

35 3 
35 2 

350 3 5 0  3 5 0  3 5 3  3 5 3  353 35:I 3 5 0  3 5 0  35'3 O6 4' 3 7 4  O2 32'0 5 4  
35 8 35 5 35 5 35 3 35 2 34 6 34 5 34 5 34 5 35'2 06 O8 37'4 Or S2 3' 3 5 

Minimum 

16 

-.--- 

I 

3 5 2  

35 2 
35 3 
35r 

* 
36 3 
35 4 
35 4 
3 5 5  

36 o 
358 
3 4 7  
35 5 
35 5 

35 5 
35 2 
35 8 
35'6 
3 5 8  

35 a 
35 3 
35 2 
35 5 
35 5 

358 

35 3 

35.6 -- 
35 2 

Range 

--- 
I 

7*O 
* 
5 9 
g 2  

* 
* 
4 7 
4 

3 5 5  

35 5 
3 5 4  
34'9 
35'4 
34 9 

35'2 
35 4 
35'4 
35*3 

35'1 
35'3 
35*2 

35 5 

Tlme 

--- 
I 

O2 *24 

* 
O7 s2 
o7 52 

* 
I 

OZ 2o 
Or 52 

22 

--- 
I 

35*0 

34 4 
34 2 
34'3 

* 
35 1 

Tlme 

- - - -  
/ 

07 *20 

* 
07 00 
07 36 

* 
r)r 

07 00 
06 56 

Date 

-.-- 

t t x  
2 

7-3 
4 
5 

6 
7 

7-8 
9 

6'0 

5 3 
4 9  
4 '  
3 9 
4.O 

4'4 

4 9 
5*I 

S w 2  
5 5 
5.3 
3'6 

Mag 
--- 

/ 

32.1 

* 
3r 3 
3x3 

* 
* 

32 6 
32'5 

23 

- 
I 

34*8 

33 9 
33'9 
3 4 3  

* 
35 0 

Mag 

I 

39*r 

* 
37 2 
395 

* 
* 

37 3 
36 5 I 

3 5 7  

- - -  
35 5 

3 5 5  

35 3 - 

-fro 

XI 
2 2  

t ' f r 3  
14 
15 

16 

t:78 
19 

Si2o 

T t 2 1  
22 
33 
24 

?t25 

26 
27 

21 I? 

32'4 

32 4 
325 
326 
32 
32 

33 I 
3' 5 
32 4 
3 2 4  

3I.9 
3I.9 

3: 9 
3315 

07 I6 

06 52 
06 I2 
O7 O4 
07 04 
05 20 

06 16 
O6 48 
07 48 
06 *36 

O6 36 
O7 O4 
08 *I2 

07 O4 

35 0 
35 2 
3 5 0  

35 2 
3 5 0  
35'2 
35 3 
34 5 

35'0 
35 0 
35'0 
34 6 
3 5 5  

35 s 
35 0 
35 3 
35'3 
35 0 

3 5 6  

35 5 

355 

35 3 

---.-- 

t 

35 j 
35 7 
35 a 
3 5 3  

* 
35 8 
35 5 
35 5 
3 5 5  

36 o 
3 5 8  
3 5 0  
35 5 
35 

35 5 
35 4 
35 5 
35 g 
360 

35 x 
35 3 
35 5 
35 5 
35'5 

18 

35 0 
35 1 
3 5 0  

35 5 
3 5 0  
3 5 0  
35 1 
34 5 

35 0 
34 6 
35 0 
34 
36.2 

35 5 
35 
35'0 
35 1 
35 0 

xg 1 20 

3 8 4  

3 5 2  

35 4 - 
3 5 4  

35 3 

I 

35*5 

34 9 
35 2 
35'X 

* 
35 6 
35 4 
35 5 
3 5 5  

36 o 
3 5 4  
3 5 3  
35 5 
35 5 

35 5 
35 5 
35 5 
36 o 
360 

35 3 
35 3 
35 5 
35 5 
35'2 

O2 I2 

3 5 1  

--- 
35 4 -- 
3 5 3  

35'4 

--I- 

t 

35*3 

34 8 
34 8 
3 4 9  

* 
35 5 
35 2 
35 4 
355 

35 7 
353 
3 5 5  
35'3 
35 5 

35 3 
35 3 
35 5 
35 8 
3 6 0  

35 3 
35 3 
35.5 
35 5 
35'5 

37 7 
3 7 4  
3 6 7  
36 7 
36 6 

37 5 
3' 
37'3 
37*5 

37 
37 4 
37*2 

37 

O2 00 
O1 52 

S2 
Or O4 
OZ 36 

Or J2 
I 0  s6 
Or 36 
O2 *O4 

O2 2o 
Or 52 
O2 *2O 

s6 

3 4 8  

-- 
35 2 

351 -- 
35 4 

I 

35*2 

34 7 
34 5 
347 

35*4 
35 I 
35 3 
353 

35 6 
3 5 2  
355 
35 5 
34 8 

35 r 
35 2 
35 3 
35 5 
35-8 

35 5 
3s 3 
35 5 
35 S 
35 3 

---.. 

I 

35*1 

34 6 
34 3 
3 4 5  

* 
35 2 
35 0 
35 5 
35'2 

35 5 
3 5 2  
35.2 
35 5 
34 s 
35 o 
35 4 
35 2 
35'2 
35'5 

35 5 
35 3 
35 5 
35 5 
35 1 

34'7 

35 1 

35'0 

35 5 

3 4 6  

--- 
34'9 

--r- 

3 4 9  ---- 
35 2 

34 '5  

--.I 

'34 8 -- 
3 4 9  --- 
35 I 

3 5 3  

II1.c--- 

35 --- 
---- 

O7 9 

---- 
--- 
--- 

37'9 --- 
--- 
--- 

Or O0 

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

I 
\ 

326 

--- 
--- 
--- 

5 3  

--- 
5'2 ---- 

---- 



Hourly values of Declination (Westerly), r 95 I 

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

scpttlPber z0 plus tabuIar quantrties * 

1 Interilarlonal quret days. 

I-?. interi~atianal disturbed days. 

*,Loss of record (day ~ m t t e d  for means). 

- 

Date 

t r  
t a  
i 3  
7'4 
5 

6 
7 
8 
9 

10 

I I 
12 
13 
14 
15 

tJ.16 
I7 
r8 
19 

t tao 

Ptzx 
t tz2 
23 
34 

t tzs 
a6 
27 

29 
t3o 

3 I 
, 

&!lean 

Mean ? 
Mean f-t 

Hours G.M T 

12 

I 

3 5 2  
35'0 
34'5 
35 3 
3 4 b  

;: 02 
34 4 
34 0 
33 5 

34 5 
34 
3 s 0  

' 34 4 
3 3 6  

33.4 
33 8 
34 3 
35 
3 4 x  

3 3 9  
34 I 
3 4 7  
34 '4  
33 4 

35 O 
34 9 
34 4 
34 4 
34 Q 

34'4 
------------I 

3 4 8  

'8 
\ 

o 

- - - - - _  
I 

3 4 0  
33 7 
34 2 
34 2 
3 4 0  

33 7 
3 4 5  
34 6 
34 
34 3 

34 o 
34 2 
3 4 1  
34 I 
34'0 

3 4 0  
33 8 
33 7 
33 7 
3 3 0  

3 4 3  
33 7 
3 4 3  
34 8 
34 6 

31 2 
33 8 
33 2 
34 3 
34 o 

33 g - 
3 4 0  

33 9 

I 

I 

3 3 8  
32 7 
32 6 
33 2 
3 3 2  

32 2 
3 2 6  
33 2 
33 
33 7 

32 7 
32 5 
3 3 0  
32 7 
33'6 

3 3 2  
32'7 
32 6 
33 3 
3z16 

3 3 6  
32 7 
33'6 
34 2 
34'0 

3x06 
33 6 
32 6 
34.0 
33 6 

33 I 

33-2 
3-_C-____ .m- I_ -  

$3-r 
- 

5 

I 

3 6 0  
38 5 
36 4  
37 I 
3 8 0  

37 0 
3 6 9  
36 3 
35 z 
36 4 

35 4 
35 5 
3 5 3  
33 6 
345  

3 6 4  
36.4 
36'0 
36 4 
35.0 

3 5 6  
35'6 
3 5 3  
35,'s 
35 I 

35 0 
35 4 
35 2 
35 0 
35'9 

----------.-.I--- 

35'9 
--,--- 

3 6 8  - - - -  
35 3 

- 
4 

I 

3 5 7  
37 3 
35 3 
35 3 
36*0 

35 0 
3 5 6  
34 7 

:: 
34 8 
34 o 
3 4 4  
33 0 
3 4 0  

3 5 5  
35 3 
35 4 
35.5 
3 4 0  

35'0 
34 6 
3 4 8  
34 g 
34 6 

34 5 
35 2 
35 1 
34 g 
34'9 

35 o 

3 5 7  

34 7 

2 

, 

I 

3 3 6  
32 6 
33 I 
33 I 
3 3 5  

32 I 
33'1 
33 I 
32 
33 2 

32 6 
32 7 
3 2 7  
32 6 
3 3 5  

33 r 
33 x 
33 o 
33 2 
3 2 s  

33-5 
33 a 
3 3 1  
34 z 
33 7 

32 2 
33 4 
33 4 
34 3 
34 o 

.--, 7 
33 I 
A 

3 3 3  

33'2 

1 3 1 1 4  

I 

3 5 3  
35'3 
34 7 
35 4 
3 S o  

33: 
34 8 
34 2 
33 5 

34 
34 4 
3 4 8  
34 5 

33 1 
34 3 
34 6 
35 4 
3 3 6  

3 4 *  
34 1 
3 4 4  
34 5 
33'3 

35 0 
35 
34 6 
34 3 
34 4 

------ 
34 5 

3 5 0  
---* 

33.6 

6 

I 

3 6 8  
39 5 
37 9 
37 9 
3 9 0  

37 8 
3 7 3  
37 3 
37 o 
3s o 

36 2 
36 8 
3 5 5  
35 0 
3 4 9  

3 7 3  
37 o 
36 4 
36 9 
3 6 ~  

36'1 
36 o 
3 6 5  
36 0 
35 I 

35 9 
35 9 
35 5 
35 I 
36 4 

36 6 

3 7 7  --- 
36 r -- 

3 
. 

I 

3.45 
34 8 
34 o 
34 o 
3 4 7  

33 o 
34'5 
33 6 
33 O 
34 0 

33 o 
33 o 
33'3 
32 5 
3 3 7  

3 4 0  
34 o 
34 r 
34 o  
3 3 0  

3 4 5  
33 4 
3 3 6  
34 4 
34 I 

34 o 
34 I 
34 5 
34 6 
34 5 

33'9 
---.-.-.-- 

3 4 4  

33 8 

8 

I 

3 7 0  
38 6 
37 0 
37 6 
3 8 1  

37 5 
3 7 2  
37 2 
37 o 
37 o 

36 0 
36 6 
3 6 5  
35 2 
3 4 6  

3 6 6  
35 6 
35'6 
36 5 
3 6 0  

3 5 7  
36 3 
3 6 9  
36 
35 1 

36 1 
36'2: 
35 7 
35 2 
36 1 

36 4 --------- 
3 7 3  

--r 

35 9 

/ 

3 5 4  
35 3 
35 4 
35 5 
3 s 2  

33; 
35 
34 4 
33 6 

35 
34 
3 4 4  
34 
3 4 3  

33 8 
34 8 
34 9 
35 3 
34 3 

3 4 3  
34 6 
3 4 1  
34 
33 

34 8 
35 
34 8 
34 3 
34 9 

34 7 

35'3 - 
34'O 
- 

7 

I 

361 
39 2 
37 5 
38 0 
3 9 5  

37 9 
3 7 6  
38 0 
438 o 
37 6 

36 3 
37 0 
3 6 3  
35 2 
3 5 0  

37 I 
3612 
36 I 
36'9 
3 6 3  

3 6 4  
36 4 
36'8 
36 3 
35 2 

36 4 
36'4 
36 0 
35.3 
36'3 

36 8 

3 7 4  
.-.- 

36'3 

10 

t 

36'4 
35 2 
35 1 
35 4 
3 6 2  

35 1 
3 5 4  
35 1 
34 2 
34 6 

35'1 
35 0 
3 5 1  
34 6 
3 4 1  

3 4 6  
33 7 
34 3 
35 3 
32'7 

3 4 2  
36 0 
3 5 4  
34 4 
34 3 

35 1 
35'0 
34 6 
34.6 
34 

34 8 

352 
3--t- 

34 4 

9 

--------------------- 
I 

3 6 8  
37 2 
36 2 
36 5 
3 7 1  

36 5 
3 6 6  
35 6 
35 6 
35 5 

35 6 
36 0 
3 6 2  
33 1 
3 4 4  

36 I 
34 6 
35 2 
35 6 
3 4 1  

3 5 3  
36 I 
3 5 6  
35 6 
34'7 

35 4 
35 2 
35 1 
35 1 
34 6 

------- 
35 6 

3 6 3  

35 2 

11 

I 

3 6 2  
34 6 
34 
35 3 
3 5 1  

34 
3 4 3  
34 
34 1 
33 6 

34 
34 8 
3 5 0  
34 5 

33'6 
33 2 
34 2 
35 
3 3 5  

3 3 6  
34 4 
3 5 x  
34 
33 6 

35 O 
34 8 
34 5 
34 4 
33'6 

34 4 

34'9 -- 
33 7 



September 

TABLE 3 

Hourly values of Declination (Westerly), 195 I 

(Averages for s~xty minutes centred at the full hours of Creenw~ch mean time) 

2" plus tabular quantltles 

I 
- -- 

/ I Maximum I M ~ n ~ m u m  I 

'f Intcrnatlonal quiet days. 

11 Internntxonal disturbed days, 

* Loss of record (day omitted for means) 

Mean 

' 

35 3 

33: 72 
35 3 
3 5 6  

3 5 1  
3 5 3  
3 5 1  
34 8 
34 9 

34 8 
3 4 8  
34 7 
34 4 
34 3 

34 8 
34 7 
34 6 
35 0 
3 4 3  

3 4 7  
34 7 
3 4 8  
3 4 3  
3 3 9  

34 4 
3 4 8  
3 4 6  
34 7 
34 8 

--m- 

34 8 
11-- 

- 

22 

I 

34 7 
3s 0 
35 0 
34 5 
3 4 6  

3 4 8  
35'0 
35'0 
34 8 
3443 

35 0 
3 5 0  
34 9 
34 5 
34 4 

34 6 
34 5 
34 I: 
33 9 
34'3 

3 4 6  
34 6 
3 5 0  
3 4 9  
327 

34'0 
3 4 3  
3 4 5  
34 5 
34 8 

34 6 
- 

34 8 

34 2 
J ------- 

21 

I 

35 2 
35 0 
35.0 
34 6 
347  

3 5 0  
3 5 0  
3 5 0  
35 0 
35 0 

35 0 
3 5 0  
34 7 
34 6 
34 5 

35 0 
34 6 
34 2 
33 6 
34'5 

3 4 6  
34 6 
3 5 0  
3 5 0  
3 3 3  

34 0 
34'5 
3 4 5  
34 5 
34 7 

_,- 

34 7  
--- , 

34 9 
- - , I^.-CIC-- . - - I -  

34 4 

- 
15 

# 

35 3 
35 3 
33 4 
35'5 
3 5 3  

35.3 
3 5 3  
3 5 3  
34 8 
34 5 

34 7 
3 4 4  
34 2 
34 8 
34 6 

34 0 
34 g 
34 7 
35 1 
3 4 5  

3 4 4  
34 7 
3 4 3  
3 4 7  
3 3 4  

34 6 
3 4 7  
3 5 0  
34 5 
35 o 

_ 
34 8 

35 3 

34 2 

23 

I 

34'5 
35 0 
34 8 
34 4 
3 4 2  

3 4 6  
350 
35.0 
34 2 
34 6 

35 0 
3 4 8  
34 6 
34 4 
34 1 

34 9 
34 4 
34 0 
33 6 
3 4 3  

3 4 5  
34 5 
35'0 
3 4 7  
3 2 2  

34'4 
34'0 
34'4 
34 4 
34'9 

- - - -  
34 5 

--*- -3 

34 7 

34 r 

Tl rne 

H.M. 

06 26 
06 30 
06 52 
07 36 
06 56 

06 52 
06 40 
07 40 
07 12 
06 44 

06 32 
07 24 
otJ 36 
07 36 
07 32 

06 40 
06 32 
05 52 
06 42 
07 32 

07 J.2 
07 20 
07 24 
07 08 
06 56 

07 04 
07 24 
07 
07 44 
06 42 

--- 
----. 

Mag. 

-_------- 
' 

37 2 
4 0 2  
38 2 
38 1 
3 9 9  

3 8 2  
3 7 9  
3 8 3  
38 4 
38 2 

36 5 
3 7 1  
36 8 
35 3 
35 2 

37 5 
37 3 
36 8 
37 3 
36'6 

3 6 8  
36 8 
37'2 
367 
3 5 4  

36 8 
3 7 1  

4 4 3 6 3  
35 7 
36 8 

--- - 
*-LC- 

Date 

,pa- 

t r  
t 2  
f 3  
t 4  

5 

6 
7 
8 
9 

10 

I I 
12 
13 
14 
15 

?TI6 

:'S 
19 

?T20 

t t 2 ~  
tt22 
23 
24 

tt25 

26 

3 
29 

f30 

3 r 

Mcan 
---* 

Meant 

Mcan 

Time 

H . M .  

Q2 26 
O X  36 
Qx 40 
01 56 
01 32 

02 04 
01 56 
ox s2 
02 z6 
02 a0 

02 24 
02 
02 04 
01 36 
01 4O 

ox 40 
01 04 
ox 56 
Ox S2 
lo 36 

Or 
Or  44 
Q= 4O 
Oz O4 
23 54 

OQ Zq. 
b8 

ox 26 
01 34 
01 OQ 

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

18 

t 

35 3 
35 3 
35 3 
35 1 
35'1 

3 5 0  
3 5 0  
3 5 0  
35 2 
35; 0 

35 2 
3 5 0  
35 0 
34'7 
35 I 

35 3 
35 0 
34'8 
35 5  
3 5 1  

3 5 0  
35 0 
3 4 5  
3 5 0  
3 4 0  

34 4 
3 4 8  
3 4 8  
35 0 
34 9 

33 0 
- 

35 2 
" 

34 9 
-- 

I9 

I 

35 4 
35 2 
35 2 
35 0 
3 5 0  

3 5 0  
350 
3 5 0  
35 1 
35 0 

35 0 
3 5 0  
34 6 
34 6 
34 8 

35 2 
35 0 
34 7 
34 5 
3 5 0  

3 5 0  
34 9 
3 4 6  
3 4 7  
33'8 

34 3 
3 4 7  
3 4 6  
34 7 
3 4  8 

34 8 
, 

35 1 

34'8 
--- 

16 

I 

35 2 
35 3 
35 4 
35 4 
3 5 3  

352 
3 5 3  
352  
35 0 
34 8 

35 o 
3 5 2  
34 4 
35 0 
35 o 

34 g 
35 0 
34 6 
35 3 
3 4 5  

3 4 8  
34 9 
3 4 4  
3 5 0  
3 4 4  

34 5 
3 4 9  
35'0 
34 8 
35 o 

. 

35 0 - 
35 3 

I----T- - 
34 7 

20 

.-,I*--u-------LL--C--------- 

I 

35 2 
35 I 
35 1 
34 7 
3 4 8  

35.0 
3 5 0  
3 5 0  
35 0 
35 0 

35 0 
3 5 0  
34 6 
34 9 
34 6 

35 0 
34 8 
34 4 
34 0 
346  

3 4 8  
34 8 
3 4 8  
3 4 9  
33'5 

34 1 
3 4 6  
3 4 5  
34 6 
34 6 

----r-r--.. 

34 7  
,-, 

34 9 

34 5 
-- 

17 

t 

35 x 
35 3 
35 4 
35 3 
3 5 2  

3 5 1  
3 5 0  
35'1 
35 3 
34 9 

35 3 
3 5 1  
35 2 
34 g 
35 x 

35 0 
35 0 
34 g 
35 4 
35'0 

3 5 0  
35 Q 

3 4 5  
3 4 7  
3 3 7  

34 4 
3 5 0  
3 4 9  
34 9 
35 o 

- 
35 0 

35 2 

34 7 

Mag. 

.- 
' 

32 0 
319 
31 9 
32 6 
32'8 

3;6 
3x.9 
3 Q 6  
32 3 
32.8 

31 9 
3 2 5  
32'6 
32 1 
32 9 

32 5 
32 
32'2 
32'3 
3 I 9  

3 3 I  
31 9 
3 2 9  
33'5 
i12'x 

28 9 
32'7 
32'0 
33'5 
33 * 

-- 

Range 

t 

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

6 . 6  
6 0  

5 7  
6 
5 4 

4 6 
4.6 
4 2 
3 2 
2 3 

5 0 
5 3 
4 6 
5 
4 7  

3'7 
4  9 
4 3  
3 2  
3 3  

7 9 
4.4 
4 3  

3'8 

-----------I--- 

4 9 ---- 



TABLB 4 
~IOURLY VALUES OF DECLINATION (WESTIRLY), 1951 

(Averages for sixty minutes centred at the full hours of Greenwich meantime ) 
Octohr 2' PIUS tabular quantities 

Date - 
I 

-.----- - - - -,, , ,,, -- -- - -- --- - - 
Sun I l l l l l l l l  

Hours G. M. T 

t Internatlanal qulet days. 
7-f International disturbed days. 
* Loss of record (day omltted for means) 



TABLE 4 

HOURLY VALUES OF DECLINATION (WESTQRLY), 195 t 
(Averages for s~xty rnlnuten cehtred a t  the full hours of Greenwich nean t ine  ) 

----- 

------- 

I 
2 

3 
t 4  
5 

I.6 

t ti 
9 

I0 

I I 
12 

TI 3 
14 
15 

16 
tt17 
t'l.18 
?I. 19 
20 

ax 
22 
23 

?24 
T25 

26 

t t 3  
29 
30 

?3x 

---- 
---- 

Mean ---- 
, Mean? 
-I-- 

Mcant t 

ft International dlsrurbcd days. 
* Loas of rccotd (d m ~ t t c d  far mean@). 

Range 

--.-- 
t 

3 2  
3 
3 5  

9 
9 

f 8g 
2 4  

2 o  
2*5 
2'2 
2 2  
" 5  

' 4  
2'8 
2 8  
' 4  
"I  

I 8  
r '6  
2 1 

4'7 

2 
2'2 
3'7 
4 3  
3*2 

9 

- - 
2.6 -- 

- -- 

quantitie8 

I 

Mean. 

--- 
I 

34 7 
34.9 
35 a 
3 5 1  
34 9 

34 9 
35.3 
34 7 
3 5 3  
3 4 8  

3 4 6  
3 5 2  
3 4 9  
34.8 
34.8 

34.8 
34?5 
34.5 
34.5 
3 4 7  

34-5 
3 4 6  
3 4 1  
3 5 1  
3.50 

35.1 
3 5 3  
34.7 
3 4 5  
3 4 2  

3 4 6  
P 

--- 
--- 
3418 --- 
---- 

October 2' plus tabular 
- -....I___---_______ - - - - - - _ I -  - 

Max~murn Hours 6. M 

_lll__l___^_l___- 

- 
Time. 

- -  
H M* 

06 14 
0 6 4 2  
06 14 
06x0  
O6 I 8  

05 54 
O7 O2 
OQ O8 
0612 
0 6 d 2  

o 6 = O  
0 5 3 9  
Os18 
0 5 3 4  
O6 3O 

O53Q 
0 6 3 8  
O538 
0 4 3 4  
0 5 4 2  

0 5 3 8  
O558 
0 6 1 8  
0 6 4 2  
O554 

02 32 
OS58 
06 54 
O 5 5 4  
O 5 5 4  

O s  38 

--- 
----- 
---- 
---.-. 

Minimum 

Time 

--- 
H M. 

Ox I4  
0138 
01 38 

O2 O2 

Oz 34 
Id 34 

00; ii 
I1 I8 

I 2 O 2  
O930 

180Z 
'3 '4 

x 0 4 2  

0938  
0 3 3 8  
1042 

1 6 0 2  
r 2 4 2  
O7S0 

23 36 
'93O 
I8 38 
W 3 8  
Ogr0  

O7 38 

---- 
-.-..---- 

---- 
---- 

Mag 

--- 
/ 

36.8 
3 6 6  
36 8 
3 7 4  
37 

36.7 
37 6 
35.8 
37-I  
3 6 2  

3 5 7  
3 6 6  
3 5 9  
36g2 
36 4 

36.3 
35'8 
3 6 3  
35.3 
3 5 7  

3-53 
3 5 4  
3 5 4  
3 9 2  
3 5 9  

36.2 
36'4 
55.8 
3 6 6  
3 6 0  

35 

-- 
-- 
---r -- 

T 

I 

-- - 
f 

34 5 
3 5 5  
35.1 
3 5 1  
34 9 

34.8 
34 7 
34 9 
35.1 
3 5 0  

3 4 7  
3 5 x  
3.50 
3 4 3  
34 9 

3 4 8  
34.7 
34.5 
34.5 
3 4 9  

34+8 
34b7 
3 3 7  
3 4 8  
3 5 0  

34'8 
3 4 9  
33'3 
34.4 
3 4 2  

34 7 

"-- 

..------.r 

3 4 7  
--,--I",, 

34.9 
--I 

34.4 

International 

Mag 
---- 

f 

33 3 
3 3 4  
33 6 
3 3 9  
34 3 

33 8 
33'7 

3344 
3 3 8  

3 3 7  
3 4 1  
3 3 7  
34.O 
33 9 

3 3 9  
33O 
3 3 5  
3 3 9  
3 3 6  

33.5 
33.5 
3 3 3  
3 4 5  
3 4 4  

34.0 
34.3 
32n3: 
3 2 w 3  

3 4 0 ~  

--- 

- 
- - 

15 

--_ 
/ 

34 6 
3 4 9  
35 I 
3 5 0  
34 9 

34 8 
3495 
34 5 

11 

-- 
/ 

34'5 
3 5 4  
35.1 
3 5 1  
35-0 

34.9 
35 2 
34 9 
3.53 
3 4 7  

34.8  
3 5 2  
3 5 0  
3 4 5  
35 a 

3 5 0  
3 4 5  
3 4 7  
3 4 7  
3 4 8  

34'8 
34-6 
33.8 
3 4 9  
35'1 

34'2 
35.0 
33'9 
3 4 5  
3 4 2  

34 7 

I-- 

---.--- 
34.8 

34 9 -- 
34.5 

quiet 

12 

---.I-. 

t 

34 3 
3 5 4  
34.9 
3 5 0  
34 9 

35.0 
35 3 
35 2 
3 5 3  
3 4 7  

3 4 9  
3 5 4  
3 5 1  
3 4 8  
35 1 

3448 
3445 
34 ,8  
34'8 
34.8 

35'0 
34+8 
33'9 
3 5 0  
35.3 

34'1 
3 5 3  
34 0 
34'7 
34*3 

34 8 

-- 
--- 
3 4 8  
-,- 

35.0 
---.-----. 

34.7 

days* 

16 

. -  
f 

34'5 
34.7 
35 r 
35.0 
35 0 

34.8 
33 8 
34 8 

17 

--.-__ 
I 

34 6 
3 4 8  
35.1 
3 5 0  
35 0 

34 8 
34.9 
34.9 

1) 

. - .  

I 

34 2 
35 '4 
34 5 
34.0 
34.6 

34 9 
35 4 
35.3 
35.2 
34*8 

35.0 
35.4 
3 5 3  
3 4 9  
3542 

34.8 
34.4 
3 4 9  
35.1 
3 4 9  

34.9 
34.7 
33'9 
3 5 2  
3 5 4  

34.2 
3 5 3  
34 I 
34.8 
34.4 

34.9 

.I-- 

.--..----- 
3 4 8  --- 
34.9 
I--- 

34-8 

3 5 2  
3 4 8  

3 4 6  
3 5 1  
3 4 8  
34.5 
3497 

34.4 
3 4 3  
34.4 
34.6 
34.7 

34.4 
33*9 
33.7 
3 4 8  
3 4 8  

34 9 
350 
34 3 
3 4 2  
34.0 

34.5 

.I* --.. 

3 4 6  

34.8 
", 

3 4 4  - 

18 1 19 

-,-- 

I 

34 6 
34.9 
35.1 
3 5 0  
35 0 

34-8 
34 8 
35.0 

3 5 3  

---- 
I 

34 5 
3 5 4  
35 2 
3 5 0  
34 9 

34.7 
34.7 
34 9 

35.1 3 5 0  
3 4 8  

3 4 5  
35.0 
3 4 8  
34.1 
34 6 

3 4 4  
34.6 
3 4 3  
3 4 3  
34.7 

3 4 4  
34.5 
3 3 6  
3 4 8  
34*9 

34.0 
34'8 
32.3 
3.12 
33.8 

34 4 

-*I- 

34.5 - 
34.8 

-. 

3491 

3 5 0  
3 4 8  

3 4 6  
3 4 9  
3 4 9  
3 4 4  
34 8 

3 4 6  
34.8 
34.4 
3 4 3  
3 4 8  

3 4 4  
3 4 5  
33'8 
34'8 
3 4 9  

34 9 
34'8 
33.0 
34'4 
3 4 0  

34 4 

-.---.I - 
-c.- 

34.6 
--, 

34.8 - 
34.3 

t 

3 4 - 7 1 3 4 8  

34.5 
35.1 
3 4 9  
3 4 6  
34 8 

34.4 
3 4 4  
3 4 6  
34.5 
34.8 

34.3 
34*3 
3 3 6  
3418 
3 4 8  

35 0 
3 5 0  
34 3 
3 4 3  
3 4 0  

34 5 

r*-.-- 

34*6 --- 
34.8 
, 

349s 

3 4 4  
3 5 0  
34.9 
3 4 2  
34.8 

3 4 4  
34.5 
3 4 6  
34a3 
3 4 8  

3 4 4  
3 4 4  
3 3 7  
34-8 
34'8 

35.0 
3 5 0  
34 0 
3 4 4  
33.8 

34.5 

-- .,- 
3 4 6  

- ,a 

34 8 

3 4 5  
1 



TABLE 5 

HOURLY VALUES OF DECLINATION (Westerly), 1951 
(Averages f o ~  sixty minutes centred at the full hours of Greenwich mean t ~ m e )  

No~emlbet 2" plus tabular quantities __ ---- --- --- ----- - 4 --- - ---- 

Hou~s.  G M. T 
Dare 1 ---- 

4 9 6 7 8 g 10 11 12 1 3 / 1 4  

-7 

4 1 35 s 
5 1 35 6 

35 7 
35 6 

35 5 
35 6 

6 3 4 9  
7 34 7 

35 9 
35 9 
35 3 

I I I 1 35 4 35 7 
I2 , 3 5 7 1 3 5 9  

t t r 3  ; 35 9 36 I 
?-I I4 1 36 1 / 36 3 
t t1S 1 35 4 35 6 

I 

I- Internatlanal qvlet days 
t-f Internar~onal disturbed days. 
* Loss of record (days ornlttcd for means). 

3 4 8  
34 3  
35 5 
35 9 
35 6 

35 8 
3 5 6  
35 9 
36 0 
35 5 

3 5 9  
36 5 
35 7 
37 0 
3 5 7  

3 7 0  
35 2 
36 0 
35 9 
35 8 

3 6 3  
35 9 
35 8 
36 4 
36 2 

I 6 I 3 5 9  
17 36 1 

?IS 35 9 
TI9 

do jE69 

35 I 
35 4 

3 6 3  
36 5  
36 1 
36 6 
3 6 0  

3 5 2  
35 2 
35 4 
35 5 
35 4 

35 9 
3 5 7  
35 9 
35 9 
35 3 

3 6 1  
36 7 
35 1 
36 4 
35 

3 6 7  
36 3 
34 2 
35 7 
35 8 

3 6 1  
36 0 
35 9 
35'8 
35 9 

35 0 
34 9 

2 1 3 6 6  
22 36 0 
23 35 9 

3 5 5  
35 4 
35 6 
35 4 
35 6 

35 8 
3 5 6  
36 0 
35 6 
35 5 

3 6 s  
36 6 
34 7 
36 3 
3 4 4 7  

3 6 4  
35 9 
36 7 
35 6 
35 9 

3 5 8  
36 0 
36'2 
35 8 
35 7 

34 
25 

26 
1 27 

28 I 

Tt29 
3 0 

3 5  I 
35 0 

3 5 8  
35 9 
35 8 
36 0 
35 7 

36 1 
3 5 4  
35 7 
35 4 
35 9 

3 6 9  
36 2 
34 9 
36 1 
349 

3 6 1  
36 1 
36 5 
35 3  
36 0 

3 5 7  
35 9 
36 5 
35 9 
35 4 

Y ------.. 

Mcsn  

35 8 35 t: 
35 8 1 35 7 

I 

34 0 
35 1 

3 5 6  
35 4 
35 3 
36 0 
35 9 

3 5 5  
36 5 
35 8 
36 2 
35 7 

36 0 
3 5 1  
35 6 
35 6 
35 2 

3 6 6  
35 9 
34'7 
35 8 
3 4 7  

3 5 8  
36 3 
36 2 
35 1 
35 7 

3 5 5  
36 0 
36 5 
35 6 
35 1 

359 
35 7 
35 7 
36 5 
36 3 

33 6 
34 6 

3.49 
37 2 
35 
35 2 
35 5 

35 6 
3 4 4  
34 9 
35 0 
34 9 

3 6 3  
35 5 
34 8 
35 7 
348 

357 
35 9 
35 7 
34 8 
35 4 

3 5 2  
35 8 
36 3 
35 4 
35 4 

34 3 
34 4  

3 5 0  
36 0 
34 9 
34 8 
35 1 

35 5 
3 4 5  
34 2 
34 9 
34 4 

3 5 7  
3s 4 
35 0 
35 3 
3 5 0  

3 5 3  
35 8 
35 2 
35 0 
35 r 

3 4 5  
34 4 
35 8 
35 3 
35 2 

34 8 
34 7 

3 5 1  
35 1 
34 7 
34 6 
35 1 

35 I 
3 4 5  
34 3 
34 9 
34 0 

3 5 4  
35 3 
35 1 
35 I. 
3 5 r  

3 5 1  
35 7 
35'3 
35 1 
35 I 

3 4 4  
34 8 
35 4 
3 4  8 
34 0 

35 I 
35 2 

3 4 8  
35 0 
34 9 
34 7 
3 s  2 

35 0 
3 4 6  
34 9 
34.9 
34 1 

3 5 2  
35 4 
35 6 
35 3 
356 

3 5 3  
35 6 
35 0 
35 1 
35.7 

3 4 4  
34 5 
34 9 
35 0 
33'5 

34 9 
34 8 

3 4 7  
35 2 
35 1 
34 8 
35 I 

35 I 
3 4 4  
35 1 
35 1 
34'0 

3 5 1  
35 I 
35 5 
35 1 
3 5 5  

35'1 
35 2 
3s 2 
35 2 
35 5 

3 4 7  
34 9 
34 9 
35 3 
34 7 

34 6 
33 9 

3 4 5  
34 8 
35 2 
34 8 
34 9 

34 9 
3 4 3  
35 1 
34 8 
34 7 

3 5 1  
35 I 
35 3 
35 1 
3 5 3  

3 5 1  
35 3 
35 4 
35 3 
35 4 

3 4 9  
35 o 
35 1 
35 3 
35'1 

34 6 
3 4  ? 

34 6 
334 7 

3 4 5  
34 8 
35 x 
35 
3 4  9 

34 7 
3 4 3  
34 8 
34 7 
35 r 

3 5 2  
35 1 
35 2 
35 I 
3fi2 

3 5 1  
35 3 
35 3 
35 r 
35 2 

3 4 7  
34 9 
35 2 
34'9 
34 9 

3 4 6  
34 8 
35 0 
34 9 
34 s 
34 7 
3 4 4  
34 6 
34 7 
35 0 

35'3 
35 2 
35 1 
35 2 
35.r 

35'2 
35 3 
35 1 
35 1 
35.1 

34'8  
34'8 
35 3 
34.9 
34'7 



HOURLY VALUES OF DECLINATION (WCS~CT~Y), 1951 

?; In~crnatiollal quiet days. 
? 1 Znlernational dxsturbed days. 
* Loss of record (day omitted for: means), 

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

November 2" plus tabular quantltrcs 

I 
Mean 

-- ' 
3 4 9  
74 5 
33 8 
34 8 
3 4 9  

34 9 
35 3 
35 2 
35 1 
35 -2 

35 4 
3 4 9  
39 0 
35 2 
35 2 

357 
3 5 6  
35 1 
35'6 
35 2 

35'6 
35 6 
3 5 5  
35'2 
35 3 

3 5 3  
35 2 

35'6 
35 5 
35 3 

- - - 
3 5 2  - -- 
-- - 

-- - -- -_.. -_-_ ---- 
M~nimum 
--- Range 1 Date 

Maximum 
-- 

Time 

-- ---.- 
H.M. 

0 6  18 
00 08 
0 6  18 
0 1  00 
01 00 

05 013 
0 7  14 
06 
06 02 
06 30 

0 3  12 
01  24 
03 54 
01 42 

, 05 26 

05 12 

04 42 
0 1  00 
02 00 
01 

02 22 
0.5 18 
05 02 
02 26 
05 34 

0 4  26 
03 34 

05 00 
or 04 
01 04 

- - - -  

---- 
---I 

T~me 

---, 

ISM 

09 18 
08 10 

13 42 
06 54 
07 22 

16 4s 
02 12 
19 26 
08 10 

11 54 

14 10 
I$ ~6 
09 34 
13 IQ 

09 30 

11 42 
XI 5% 
05 42 
13 10 
of r2 

07 50 
19 10 
11 02 

07 

- 

Mag 
--- 

3 5 8  
35 3 
35 6 
35 9 
3 5 9  

36 I 
37 5 
36 I 
36 7 
35'9 

36 4 
3 6 3  
36 2 
36 4 
36 3 

3 7 z  
369 
3 6 4  
3 7 2  
a6 3 

3 7 1  
36 7 
3 6 8  
3 6 3  
36 2 

3 6 2  
36 5 

36'7 
36 8 
36 5 

- - 
-- 
--- 

15 

-.3L 

/ 

3 4 8  
34 5 
34'6 
34 6 
3 4 7  

34'7 
34 6 
34 9 
35'1 
35'1 

34'8 
344 
34 3 
35 x 
35 3 

3 5 3  
3 5 3  
3 5 2  
3 5 3  
35 2 

353 
35'3 
35 I 
3 5 0  
35 I 

35.r 
34 g 

35 1 
35 3 
35'2 

I-, 

3 4 9  
---.-*, 

(35.1 
*--C*-- 

3 4 9  

16 

--- 
I 

3 4 7  
34 s 
35 o 
3417 
5 4 5  

34 4 
34 8 
35 0 
35 0 
35 4 

33 o 
34'8 
34 3 
35'2 
35'8 

3 5 4  
3 5 3  
3 5 3  
3 5 4  
35 3 

35'4 
35'3 
3 5 1  
34'9 
35 

3 5 2  
3s 1 

35 2 
35 3 
35 3 

L.--, 

3 5 0  - - 
35% 
3 . .  

35,r 

I 
31 

I-- 

/ 

3 4 7  
34'7 
35 3 
34'7 
35'1 

34 8 
35'3 
34 9 
34 5 
35'3 

35 3 
3 5 2  
34 9 
35 1 
35 7 

3 5 3  
35'4 
3 5 0  
35 5 
35 0 

35 5 
35'2 
35 
3 5 3  
35 1 

35'1 
35'1 

35'6 
35'5 
35'2 

- - - 
35'1 

+-. 

35.1 
-C--- 

- 

20 

-.II 

I 

3 4 4  
34 6 
35 0 
34 8 
349 

35 2 
35 0 
34 6 
34 7 
35 1 

35 2 
3 5 0  
34 7 
34 9 
35 6 

3 6 0  
35'4 
39 1 
3 5 3  
35 I 

3 5 3  
35 2 
3 4 9  
3 5 0  
35 0 

35'0 
35'0 

35 5 
35 5 
35 7 

I 
,- 

3 5 1  -- 
3 5 0  
.--UI. 

3 5 5 3 5 ' 3  

Hours G. 
p--------- 

17 --- 
3 4 7  
34 4 
35 o 
34 6 
3 4 6  

34 7 
34 8 
35 0 
34'9 
35: 2 

34 9 
3 4 9  
34 0 
35 2 
35 7 

35'4 
35'3 
3 5 2  
3 5 3  
35 2 

3 5 3  
35 2 
3 5 2  
3 4 9  
34 9 

3 5 3  
35'1 

35 5 
35 5 
35 3 

-- 
3 5 0  
----, 

35+l - - 
3 5 x  

--..--u.*I--.- 

?I 
2 

Mag 
-- 
' 

3 3 6  

25 1 26 2.4 

28 
2 2 

I 3 0 
I 

17 0 

07 rS 
09 54 

10 42 
og 42 
xo 10 

22 

--- 
I 

35'0 
34 8 
35'3 
35 2 
34'8 

35 0 
35 5 
35'3 
34 6 
35'3 

35 5 
35'4 
35'4 
35 2 
35 8 

35'6 
3 5 3  
35'1 
35*6 
35'1 . 

3 5 6  
35 0 
3 5 4  
35'4 
35 3 

3 5 4  
35 3 

35 8 
35 7 
35 3 

--- 
3 5 3  --- - 
3.53 -- 
3 5 5  

M. T. 

I8 

--.I- 

f /  

3 4 6  
34 6 
35 o 
34 6 
3 4 7  

34 7 
34 8 
34 9 
34 8 
35'1 

35 0 
3 4 9  
34 4 
35 I 
35 7 

3 5 5  
3 5 3  
35'3 
3 5 2  
35.3 

3 5 a  
35 2 
3 5 2  
3 4 9  
35 0 

3 5 2  
35 1: 

35 4 
35 4 
35 2 

,-- 

3 5 0  
-3.. 

3 5 1  - -  
3 5 1  

_II_ 

I 

2 * 2  

---- -- 
Meant 

- -  

- I- --_**--I 

Mean?? 

3 4 6  

3 4 3 ,  
34 r , 

3417 
34'6 
33 4 

23 

C-- 

I 

35% 
35 0 
35 4 
35 3 
3 5 1  

35 
35 5 
35 4 
34 6 
35 4 

35 5 
3 5 6  
35 6 
35 4 
35 9 

3 5 7  
3 5 3  
3 5 2  
3 5 7  
35 2 

3 5 7  
35'2 
3 5 6  
3 5 6  
35 4 

3 9 4  
35 4 

35 9 
35 9 
35 6 

--- 
3 5 4  -- 
35*4 --- 
3 5 6  

- -  

19 

-7 ..- 
t 

3 4 5  
34 6 
34 g 
34 7 
3 4 9  

35 r 
3419 
34 9 
34 8 
35 1 

35 I 
34'9 
34 7 
34 8 
35 4 

3 5 6  
3 5 3  
3S0r 
3 5 2  
35 1 

35'2 
35'0  
35'0 
34'9 
35-0 

35.1 
35 0 

35'3 
35 4 
35'5 

-, 

35'0 -- 
3 . 5 0  - 
3 5 0  

32 4 2 m 8  
33'4 
33 2 
341  

34 I 
34'0 
34'3 
34 3 
34 6 

34 4 
3 4 0  
33 6 
33 5 
33 8 

3 4 5  
347 
345 
3510 
34 4 

35'0 
34'9 
3 4 9  

~ 2 , 3 4 5  

-- 

' ?f3 
7 

I *  

O 
3.5 
"8 

=,4  I 3 

" 3  
2'6 

9 
5 

2 7  
z 2  

4 
5 

6 
7 
8 
(9 

TIo 

I I 
12 

*ti13 
t F14 
w'15 

16 

1.9 20 

"1 2 1 
22 

Tog 



HOUR= VALUES OF DECLINATION (WESTERLY), I95 I 
(Averages for slxry rnlnutes centred at the full houh of Greenwich mean trrne) 

December 2' plus tabular quantities ---- 
Hours G M T I -- ----- ----- --- - - 

r 

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

I 
I 

I 
2 
3 
4 
5 

3 5 8  
35 2 
35 8 
36 g 
35 3 

i 4  

I0 

IT 
I2 

I4 

3 6 5  
35 5 
36 2 
37 7 
35 8 

16 
I7 
I 8 
19 
20 

2s 

23 
i24 
t=5 

t26 

tt:?i 
29 
3 0  

t i 31  

,--- 4--- 

36 8 
3 5 6  
35 8 
35 7 
35 3 

3-53 
35'7 
3 5 3  
36.0 
35 g 

35'9 
3 5 9  
37'1 
35*8 
35 8 

36 3 

I.--- 

3 6 6  
35 7 
36 2 
38 3 
36 I 

Mean 36 4 36 I 36 8 35 5 35 4 

35 1 35 8 35 5 35 5 35 4 
r---- 

36 7 ' 3s 9 H C 4  34 8 34 7 

3 5 9  
35 9 
36 1 
37'2 
36 4 

3 6 3  
36 1 
36 2 
37 8 
36 3 

36 g 
3 6 0  
(36 6 
36 o 
35 7 

3 5 8  
35 6 
3 5 5  
36 3 
36 o 

3612 
36 I 
3 7 5  
35 9 
36 o 

37 2 

.-- 

f International quiet days. 
f International disturbed days 

Loss of record (day omitted for means). 

35 4 

35 7 

34'7 

35'8 
35 9 
35'9 
37 0 
36 o 

3 6 5  
36 I 
36 2 
35 9 

36 9 36 5 

35 2 
- - . - L * - . - - - . . r r 3 . . - . - - - - - - -  

35 4 

34 7 

3 5 8  
36 0 
35 5 
36 7 
36 0 

3 5 3  
36 6 
96 2 
35 8 

35 8 

34 9 

35'4 - - - - -  
34'0 

35'6 
35 3 
35 I 
36 I 
35 S 

3 5 7  

3 5 2  
36 4 
36 4 
35 7 

34 7 

34 8 

35 2 

34'4 

3 5 1  
34 3 
34 5 
35  6 
35 2 

3 5 7  3 5 7  
35 2 
3 5 5  
35 
35 0 

35 I 
35 6 
34 '5  
35 4 
35 9 

36 0 

-,, 

3 5 3  
36 2 
36 I 
35 7 

34 5 

34 8 

35 2 

34'4 

34 '7 
34 0 
34 '3 
35 I 
34 9 

3 5 7  
35 2 
3 5 5  
85 5 
34 9 

35 3 
3 5 3  
3 2 8  
35 7 
36 I 

35 7 

, 

35 9 35 4 
3 5 5 1 3 5 3  

35 1 
36 0 
36 3 
36 0 

34 7 

35 0 

35 0 -_- 
34 6 

36 5 
35 9 

36 2 
36 1 
3 7 3  
35 9 
36 2 

37 5 

-- 

3 4 4  
34 1 
34 4 
35 I 
35 1 

36.0 
36 2 
3 5 1  
35 5 
35 I 

35 6 
35 4 
3 2 2  
35,9 
35 9 

35 5 
I I 

- -  

3s 8 
35 4 

35 3 
35'8 
3 5 8  
35 5 
36 0 

36 6 

-- 

3 5 0  
35 9 
36 0 

-36 6 

34 2 

35.O 

35 I - 
34 6 

3 4 4  
34 3 
34 8 
35 0 
35 0 

3 6 7  
37 0 
3 5 4  
35 6 
35 5 

36 5 
3 5 3  
3 2 1  
-35 8 
35 7 

35 2 

- 
35 0 - 
75 2 

C*--- 

34 7 

3 4 8  
35 8 
35 9 
36 0 

34 0 

3 4 7  
34 7 
35 2  
35 I 
34 9 

3 6 3  
37 0 
3 5 8  
35 5 
35 2 

36 3 
135 I 
, 3 3 0  
35 4 
35'4 

34 9 

- 

3 4 9  
35 5 
34 9 
35'4 

33 8 

3 4 9  
34 8 
35 I 
35 0 
35 O 

35'6 
35'7 
35-6 
3516 
35 7 

36 0 
3 5 0  
3 3 3  
34 9 
35 1 

34 4 

- 

3 5 0  
34 8 
35 1 
35 0 
35 1 

3 5 1  
35 2 
34 7 
35 2 

34 1 

3 5 2  
35 7 
3 5 0  
35'4 
35 5 

35 6 
3 5 0  
3 3 8  
34 4 
34 5 

34 3 

-- 

3 5 0  
35 I 

-35 0 
35 1 

3 4  0 

3 5 0  
35 0 
3 4 9  
35 3 
35 5 

35 5 
3 6 1  
3 3 6  
34 5 
34 5 

34 4 

- 

3 5 0  
35 1 
35 1 
34 9 

34 7 

3 5 1  
34 9 
3 5 0  
35 2 
35 5 

35 4 
3 6 1  
3 3 3  
34 8 
34 8 

34 7 

- 

34 
35O 
35 
35 I 
35 O 

3 5 I  
35 I 
35 I 
35 0 

3 5 I  
35 * 
3 4 9  
35 I 
35 4 

35 3 
3 6 4  
3 3 4  
34 
34 8 

34 7 

-- 

3 5 1  
35 
3 4 9  
35 1 
35'3 

35 3 
3 6 3  
3 3 7  
34 4 
34 8 

34 7 

--- 



TABLE 6 

Hourly values of Declination (Westerly), 195 I 

(Averages for srxty nunutes cent~ed at the full hours of Gpxnwlch mean time) 

December 2' plus tabular quanrltxes 
- 

Hours G M T / 1 Maximum M~n~murn 1 1 

t~ 111tcrnatronal diaturbdldagrsb 
* Lo89 of r c c ~ ~ d  (day omitted for means)* 

20 

- - - - - I  

/ 

3 5 3  
35 2 
35 4 
3 4 9  
35 3 

35 3 
3 5 7  
35 2 
34 8 
35 3 

3 5 3  
3 5 6  
35 8 
35 8 
35'5 

35 5 
3 5 4  
35 I 
3 5 2  
3 5 4  

35 3 
3 4 8  
35 5 
3 5 3  
35.3 

35'6 
36 o 
34 3 
3 5 4  
3 5 3  

34'7 

-- 
35 3 

3 5 5  

3 4 8  

--- 

19 

# 

3 5 2  
35 1 
35 3 
3 5 0  
35 3 

35 3 
3 5 6  
35 1 
34 7 
35 2 

3 5 2  
3 5 5  
35 4 
3.5 8 
3 5 5  

35 3 
3 5 4  
35 I 
35 I 
3 5 3  

35 3 
3 4 6  
35 4 
35.3 
35 4 

3 5 5  
35 9 
35 o 

3 5 1 7 3 5 3  
3 5 3  

341'9 

35 3 
, 

3 5 3  

3 4 9  

5 

---A 

/ 

3 5 0  
34 8 
35 I 
3 5 0  
35 2 

35 2 
3 5 r  
34 9 
34 4 
35 o 

3 5 0  35 8 
35 3 
35 3 
35 5 

35 3 
3 5 1  
35 2 
35 3 
3 5 0  

35 3 
351 
3 5 1  
35'2 
34 9 

34 
3 4 8  
3 5 3  

34'8 

_ 
35 I 

, 

35-2 
-'-.I-.. 

3 4 7  

M a s  
..- 
' 

3 6 8  
36 4 
36 5 
3 8 4  
36 6 

TI.. 21 

/ 

3 5 3  
35 2 
35 6 
3 4 9  
35 3 

35 5 
3 5 8  
35 2 
35 3 
35 4 

35 5 
35 8 
35 8 
36 0 
3516 

35 5 
34'8 
35*0  
35 3 
35'3 

35 6 
3416 
35 7 
3 5 6  
35.3 

3 5 7  
36.2 
35'3 
3 5 4  
3 5 6  

34'4, 

35 4 

3516 

3 4 0  

y 

I 

-.- 

H. M. 

10 22 

99 I 4  
10 18 
08 42 
09 22 

--- 

16 

-- 
/ 

3 5 1  
34 8 
35 I 
3 5 1  
34 8 

35 3 
3 5 1  
34 9 
34 5 
34 9 

35 3 5 2  8 
35 3 
35 4 
35 6 

35 4  
351 
35 4 
35 2 
3 5 2  

35'4 
3 5 0  
351 
35 3 
35 8 

35 4 
36 6 
34'2 
3 4 9  
3 5 3  

3 4 7  

3.5'2 - .  
3 5 4  

3 4 7  

I7 

--- 
? 

3 5 1  
34 8 
35 o 
3 5 1  
35 3 

35 3 
3 5 0  
gj"o 
34 7 
34 8 

3 5 2  
35 

35 6 

?, 
3 5 r  
35 z 

. 

: z i  
3 5 2  

' 

$ 2 
34 
3 5 0  
3 5 3  

3 4 9  

35'2 
. 

3 5 4  

34'8 

a- -.-_--.--- 

' 

3 5 3  
35 I 
35 4 
3 5 8  
35 4 

Rang. 

- 

2'5 
2 7 
2 3 
3 7  
I 9  

-- 

Mag 
--- 

, 
3 4 3  
33 7 
34 2 
3 4 7  
34 7 

IS 

---- 
/ 

3 5 1  
35 0 
35 1 
3 5 2  
35 3 

35 3 
3 5 2  
34 9 
34 8 
35 I 

3 5 2  
35 6 
35 4 
35 6 
3 5 5  

35 4 
3 5 3  
35 2 
3 5 3  
3 5 3  

35 4 
34'7 
35 3 
35.2 
35 5 

3 5 5  
36 6 
34 7 

3 5 3  

3 5 0  

35 2 -- 
3 5 3  

, , 

3 4 8  
----- 

13 M 

03 ro 
03 18 
03 34 
02 26 
03 02 

Dare 

--CI---- I 

I 
2 

3 
4 
5 

1 5  
1 6  
3 5 
2 9 
2 6 

3 2 
2'5 
4 1 
2 6 
3 3 

3 8 
2 3 
2 0 
2 1 
a 2  

2 
3'3 
I 4 
1 6  
2 0 

1'7 
2'9  
5'7 

I '9  

3 5  

2 6 

34 9 
3 4 8  
33 8 
34 
34 3 

3 3 9  
3 4 0  
33 8 
34 7 
3 4 5  

33 6 
3 4 5  
34 t$ 
3 4 5  
3 4 8  

34 9 
3 4 O  
34'6 
3 5 0  
34 7 

3 s 0  
34 8 
q32 
34'3 
3 4 4  

3 4 '  

22 1.3 

t 6  

.I T: 
"i9 

10 

I I 
12 

t I3 
r4 
15 

16 
17 
18 
19 
20 

2 I 
?a2 
23 

t24 
f25 

i-26 

t $3 
29 
30 

.kt31 

-------- 
fMean 

----------+-- 

Meant 

Meantt 
-- , , 

-I- 

/ 

3 5 3  
35 2 
36 2 
3 5 0  
35 4 

35 6 
3 6 0  
35 4 
35 6 
35 3 

35 8 
35 8 
36 I 
36 5 
3 6 1  

35 8 
35 I 
35 I 

35 5 
35'4 
35 1 
35 r 
35 2 

3 5 4  
3 5 5  
35 5 
36 o 
3 5 8  

35 2 
3 5 3  
35 5 
35'5 
3 5 5  

35'5 
35.3 
35 3 
35'5 
35.5 

35'7 
36'0 
34 4 
35'2 
3S14 

35'2 

35'4 
-l-.----l.i-.---~--------- 

Il-. 

I 

3 5 1  
35 6 
36 2 
3 5 2  
35 6 

35 6 
3 6 2  
3.5 6 
35 9 
35 g 

35 9 
3 6 1  
36 5 
36 7 
3 6 2  

35 6 
3 5 3  
35 I 

02 58 
23 38 
01 42 
03 10 
02 06 

02 38 
01 50 
01 42 
or 34 
02 18 

02 30 
01 22 
03 34 
04 18 
07 06 

07 42 
07 42 
09 3* 
03 ro 
01 1 0  

06 54 
23 04 
01 10 
05 So 
06 46 

Oz Iz 

---- 
1 

36 4 ' 09 50 
3 6 4  I7 46 
37'3 08 34 

1 ------ 
quiet days 

36 9 
36 9 

37'1 
3 6 5  
37 8 
37 3 
3 7 8  

37 4 
3 6 8  
36 8 
3 6 6  
3 7 0  

37 0 
3 7 3  
36 
36.6 
36 7 

3 6 7  
37 7 
37'7 
3 B "  
36 '3  

3Te6 

09 34 
72 18 

07 30 
10 22 

09 30 
10 42 
Q9 50 

IQ 42 
I0 22 
13 I4 
10 26 
O9 34 

11 26 
12 14 
I* 46 
14 02 
xr 18 

04 O2 
To 4" 
08 50 
I4 3O 

Oz 

3' 

--- 
---- 

--II-----------------Y 

355 
3 5 4  

35 4 
3 4 8  
35 7 
35,6 
35 4 

3 5 8  
37.0 
35 3 
3 5 4  
3 5 7  

3 4 2  

----- 
35 

35.7 

3 S x  
-I 

35'5 
3 5 5  

35 6 
3511 
35 9 
3 5 8  
35.7 

35,9 
37 5 
35,6 
3515 
35r9 

3 4 4  

35 7 

3 5 9  

3 5 3  

Internat~onal 



HOURLY VALUES OF HORIZONTAL FORCE, 1951 
( Averages for Sixty Minutes Centled a t  the full hours of Grcenwlch mean time ) 

July 39000Y plus tabular q~~antltles. 
------ -- _ --I---- ---I _ --_-I -_ - . 

I Hours G, M T 
Da tc I _ _-- --------- 

00 or 02 03 04 05 06 07 08 09 10 

Y Y Y Y  Y Y Y Y Y Y Y Y  

I 

2t-r 
3?'? 
4 
5 

6 
7 
8 
9 
I0-F 

I I 
12t 
13? 
14-i- 
15 

I 6 
17 
I 8 
19 
20 

2 1 
22 
23 
34.1- 
25 

26?? 
27 
28T-l 
29 
3 0 

31J I' 
-LL---- 

Sum . 
I..------- 

Mean 
1-----1_- 

Mean? 
------I_- 

Meankla 
v 

r ~ntbrnational quiet days. 
tf. International disturbed days, 
*I b s g  of record (day omrttcd for means), 

359 
393 
391 

410 
396 
403 
401 
407 

41 8 
412 
405 
3z5 

370 
395 
385 
386 
402 

390 
398 
384 
382 
398 

400 
378 
400 
370 
383 

396 -- 
--- 

391 --.,-- 
400 ---- 
376 

353 
395 
404 

424 
405 
411 
404 
412 

422 
41s 
399 
420 

374 
403 
399 
390 
406 

392 
401 
382 
392 
402 

403 
382 
416 
375 
387 

405 --- 
--- 

396 
I_- 

362 
401 
425 

446 
415 
420 
423 
410 

430 
426 
392 
4:7 

381 
411 
406 
396 
415 

396 
408 
374 
400 
402 

414 
376 
429 
384 
392 

414 -- 
-.-.-. 

401 --- 
404 1 407' -- -.-- 

381 383 

181 
439 
445 

464 
429 
439 
454 
434 

445 
442 
402 
4:5 

394 
419 
420 

4g6 

419 
425 
393 
423 
4x6 

428 
382 
430 
4x2 
423 

421 - 
- 

417 --- 
4 5  
1-1 

386 

401 
419 
468 

474 
453 
467 
459 
464 

468 
459 
435 
443 
444 

399 
431 
462 
43.5' 

451 
453 
422 
447 
440 

434 
393 
453 
388 
437 

431 --- 
.I--- 

436 

448 --- 
407 

430 
412 
472 

480 
473 
479 
483 
477 

480 
482 
459 
465 
474 

435 
454 
447 
456 
477 

478 
4-58 
427 
455 
475 

448 
415 
450 
403 
452 

444 
,- - 
--- 

450 --- 
468 
-I- 

416 

343 
404 
449 

468 
492 
479 
503 
493 

494 
497 
472 
479 
497 

430 
465 
467 
477 
457 

487 
463 
452 
448 
475 

420 
444 
454 
399 
449 

42r --- 
L--- 

455 -- 
478 --- 
410 

435 
414 
439 

449 
490 
475 
479 
496 

499 
497 
480 
472 
494 

438 
474 
443 
463 
4x9 

492 
429 
462 
453 
455 

390 
454 
428 
405 
432 

415 --- 
-- 

450 -- 
480 --- 
400 

423 
413 
401 

440 
475 
458 
469 
462 

478 
482 
480 
468 
481 

432 
475 
433 
452 
407 

472 
4x7 
460 
443 
434 

384 
440 
396 
406 
4x6 

393 
,,- 

,-, 

439 -- 
467 ___ 
393 

401 
405 
391 

412 
453 
455 
441 
444 

473 
460 
460 
458 
455 

408 
427 
403 
428 
398 

444 
398 
436 
433 
422 

390 
406 
405 
391 
401 

383 ,.- 

420 --- 
451 

383 

376 
403 
39T 

402 
434 
447 
430 
424 

444 
436 
432 
436 
427 

373 
397 
398 
406 
392 

415 
39.5 
409 
409 
402 

389 
390 
390 
401 
381 

368 -- 

404 
1 -- 

427 

369 

371 
395 
386 

400 
430 
425 
416 
409 

4x1 
419 
406 
406 
404 

350 
392 
382 
402 
390 

377 
389 
39x 
387 
379 

389 
382 
372 
398 
373 

346 
-.-"- 

-- 
389 

---" 

405 ________ __^ 

360 
-- 

373 
390 
397 

403 
412 
415 
402 
405 

407 
411 
395 
391 
391 

348 
391 
371 
396 
388 

366 
380 
377 
376 
374 

379 
372 
372 
388 
379 

3x7 - - 
,-> 

383 - - 
401 __- 
352 
-- 

370 
383 
401 

399 
4x2 
414 
401 
406 

409 
412 
398 
395 
393 

353 
392 
366 
396 
395 

376 
384 
378 
375 
389 

374 
374 
376 
381 
377 

337 ---- 
-I_ 

384 -- I 
396 

354 

372 
384 
402 

401 
4x9 
419 
402 
406 

412 
414 
403 
395 
403 

360 
388 
365 
401 
396 

383 
384 
386 
385 
398 

367 
378 
376 
376 
378 

309 -- 
---_ 

385 
c- 

397 _ ____ 
360 

---*-- -- --- 



( Averages far Slxty Mlnutea Ccnrred at the full hours of Grccnwlch mean tlrne) 

July 39000y plus tabular quant~tles 
- - - * - - - - - - - - -  --------- ---- -- _-_--_ 1l-ll___i~__---.--. 

Hours G M T 

IS 

- 

Y 

364 
340 
378 
384 
400 

408 
422 
423 
397 
407 

406 
415 
402 
391 
406 

370 
379 
379 
402 
394 

'?7S 
377 
388 
387 
392 

361 
383 
376 
376 
381 

296 ---- 
--- 

385 
--,- 

400 
-I.-- 

350 

t-t International d~aturbcd days 

* Loss of recard (day om~rted for means). 

16 

---I- 

366 
348 
372 
383 
399 

414 
420 
422 
394 
408 

408 

391 
415 

379 
375 
378 
403 
393 

392 
370 
389 
390 
389 

379 
390 
376 
382 
374 

295 

386 - -- 
qor 

354 
C - ~ - - - " -  

17 

_--_. 

Y Y  

376 
356 
369 
386 
401 

411 
417 
523 
397 
409 

410 
415 
399 
394 
406 

384 
376 
378 
397 
399 

392 
367 
390 
390 
388 

383 
379 
370 
383 
372 

283 

--- 
386 
I ̂_.- 
401 ------ 
352 

18 

I 

Y 

377 
360 
381 
385 
401 

4x1 
419 
422 
395 
410 

41s 
409 
400 
396 
396 

381 
383 
385 
0 6  
404 

393 
374 
392 
39X 
393 

38s 
374 
361 
371 
368 

285 

387 --- 
401 

-__-. 

354 
I I 

19 

--_. 

Y 

374 
362 
380 
395 
405 

I 
421 
419 
386 
4xr 

416 
407 
399 

N; 

372 
373 
385 
399 
404 

391 
388 
388 
391 
391 

38s 
377 
374 
372 
388 

299 

388 --- 
401 -___ 
360 

-.. 

Range Date 
20 21 / 22 23 T i m e  Mag Tlme Mag 

-__ 
Y Y Y Y  M y H M .  y y 

378 
360 
378 
393 
406 

411 
423 
419 
391 
415 

415 
409 
402 

2$ 

384 

$ 
401 
409 

391 
389 
387 
393 
388 

383 
385 
387 
375 
383 

303 
_-, 

Sum 

390 -- -_.* 

404 Mean? --- 
362 

--,..... --- --- ..-- 
t Intcrnat~onnl qulct days. 



Hourly Values of Hor~zontal Force, 195 I 

(Ave'ages for sixty rnmktes centred at the full hours of Greenwich mean time.) 
39,oooy plus tabular quantities. 

August 
_ _ I - - -  

Hours: G. M T, 

tt International disturbed days. 
* Lo84 of record (Day omitted %r means). 

.t Inrernational quiet days. 

4 

374 
393 
467 
482 
505 

470 
508 
499 

490 
496 
477 
460 
453 

475 
467 
474 
409 

425 
391 
433 
432 
467 

405 
450 
461 
437 
464 

469 

.II*--- 

460 --- 
481 - - 
430 

I3 

--- 

372 
378 
4'3 
438 
444 

412 
439 
447 
426 
429 

415 
411 
37O 
417 
415 

391 
428 
417 
4O3 
372 

365 
3T 
385 
379 

381 
402 
394 
384 
400 

399 
- 

403 --- 
421 --- 

j 372 

9 

-I- 

438 
413 
469 
477 
494 

432 
486 
500 
428 
466 

472 
461 
371 
460 
436 

5:3 
458 
427 
406 

413 
39*0 
414 
382 

391 
442 
409 
402 
451 

437 

I-- 

440 
C-- 

469 
--r 

402 

8 

---I 

440 
413 
499 
493 
527 

448 
507 
519 
454 
483 

506 
481 
381 
470 
448 

4x8 
478 
454 
392 

422 
306 
435 
460 

415 
458 
438 
408 
466 

4 
---- 

457 
.--I 

489 
--I- 

419 

5 

399 
406 
500 
491 
542 

473 
542 
519 
513 
532 

525 
526 
435 
464 
473 

4 p  
495 
492 
379 

432 

3 ~ 2  
444 
461 

410 
468 
462 
446 
487 

493 

471 --- 

3 

- - - C - - - - -  

368 
377 
443 
466 
475 

459 
488 
469 

f :  
469 
460 
461 
446 
439 

450 
439 
447 
448 
428 

409 
415 
4'0 
444 

392 
430 
445 
414 
440 

441 

C-- 

442 - 
456 

---. 

422 

375 
382 
409 
444 
455 

427 
421 
447 
410 
436 

425 
421 
407 
417 
418 

328 
409 
406 
397 
383 

369 
312 
389 
378 

372 
421 
395 
379 
425 

422 

-__I- 

405 
,-- 

423 -- 
382 

- 
, 

14 

-- - 

379 
37' 
4'5 
435 
446 

4'I 
44O 
4dr 
425 
434 

41° 
412 
332 
412 
410 

387 
420 
416 
401 
380 

367 
3z2 
379 
376 

387 
393 
389 
379 
400 

392 

-- 
400 
c- - 

421 -- 
367 

10 

--.----- 

401 
394 
438 
458 
434 

436 
442 
468 
4a5 
441 

449 
440 
384 
443 
424 

324 
430 
404 
401 

388 

3$I 
397 
393 

384 
449 
413 
379 
439 

431 

--- 
418 
-,I 

443 -- 
393 

2 

Y 

352 
360 
379 
444 
443 

431 
450 
447 

454 
437 
429 
423 
412 

436 
438 
411 
433 
432 

395 
400 

3gr 
416 

386 
414 
423 
393 
416 

419 -- 
419 -- - 
421 --- 
405 

Date 
I I , I Z  

--- 

Y Y Y Y Y Y  

374 
379 
4O9 
439 
443 

412 
426 
440 
415 ' 439 

421 
411 
399 
4x1 
416 

369 
416 
404 
397 
371 

370 
329 
380 
371 

382 
413 
390 
376 
411 

413 

--- 
492 
-c- 

421 --- 
377 

6 

-I-- 

Y Y Y Y Y Y  

431 
441 
501 
507 
570 

470 
541 
530 
510 
535 

540 
512, 
430 
466 
489 

4!3 
490 
497 
377 

466 
3 ~ 6  
433 
438 

423 
455 
455 
451 
493 

503 

-.3 -C- 

479 --- 

2 
lit 

31 
4 
5 

6 
7 
8 t 
9 
I0.t 

1 I 
I2 
13" I4 

15 

I 6 
I7 

I9 
Z0S.F 

ZIT?  
22 
2 3 
2 4 
2S.i-? 

2 6 
27 
28 
29 
307 

31 
------ 

Mean. 
I------- 

Mean1 
- - - - - ( . . -  

Meant? 
- 

7 

-- 

447 
430 
507 
506 
551 

457 
525 
530 
493 
504 

535 
502 
381 
474 
465 

4$5 
480 
484 
374 

428 
323 
428 
470 

415 
462 
447 
431 
48% 

489 

--- 
470 

--I- 

500 ---- 
4 2 0 ,  

Y 

363 
373 
375 
4 28 
433 

402 
425 
431 

439 
422 
428 
391 
405 

417 
411 
389 
422 
420 

398 
377 
395 
405 

391 
409 
396 
386 
396 

397 

--.-- 

406 --- 
404 ---- 
403 

So7 
3---- 

421 
I 

Y 

369 
371 
378 
435 
442 

409 
432 
432 

444 
432 
429 
406 
405 

428 
415 
401 
423 
420 

388 
383 
3$8 
414 

386 
408 
401 
386 
400 

403 

--L--- 

411 
.I-*----. 

409 - -- 
404 

510 --- 
428 

----, 



TABLE 8 

Hourly Values of Horizontal Force, $931 
@vexages ;for sixty snii~utes ceptred a t  t@ fulI hours of Greenwi~k meao time).) 

39aooy plus tabular quanties. 
August 

T-t International disturbed days. 
* Loss of record. (Day omitted for means-) 

Mea p. 

-- 

388 
383 
434 
450 
455 

427 
456 
460 
443 
456 

449 
439 
387 
426 
428 

415 * 
433 
425 
394 

( 3 8 8  

3 p  
* 

405 

394 
4x7 
410 
397 
4x8 

418 --- 
42x --- 
-- 

35 

--- 
y 

372 
378 
422 
424 
442 

399 
436 
441 
430 
440 

421 
412 
3x8 
408 
410 

386 
4x2 
4x6 
402 
385 

365 

3;O 
380 
378 

379 
386 
385 
383 
$98 

390 

RL- 

399 . 
423 
-6, 

364 ----- 

Maximum 

Time. 

- -  

08 06 
06 02 
06 06 
05 50 
O5 52 

03 30 
05 18 
06 14 
05 02 
05 24 

05 46 
04 42 
04 06 
06 40 
05 $0 

06*22 

05 02 
05 26 
02 l a  

05 So 
06* O6 

* 
07 

05 5 4  
04 34 
04 50 
05 56 
06 14 

06 24 

-CI- 

-- 
--- 

quiet days. 

EToura. G. M. T. 

Mag. 

--- 
Y ~ F ~ ~ ~ ~ ~ V * ~  

53 
53 
14 

$17 
s89 

475 
558 
545 
5I7 
561 

c45 
544 
SO5 
479 
$01 

St3 
$00 
50, 
437 

488 
429 * 
4 8 ~  

450 
479 
486 
d63 
497 

517 

-- 
- 
-- 

Mtninum 

~lke 
---- 

18 04 
Or 44 
oo 02 
15 50 

22 

16 Q4 
l o  

O" 54 
IT 3O 
I 3  r2 

13 50 
14 

Is 
00 04 
O" I6 

1°*38 

X I  38 
i r  16 
O7 oh 

16 4P 
",+ O0 

9 

26 

r x  o2 
x5 r2 
15 54 

O2 
18 32 

*6 30 

--- 
---- 
--- 

8 

a 8ange 

-- , 

y 

103 
94 

140 
99 

158 

97 
I4x 
Izo 
1x2 

I37 

139 
1 4 ~  
I97 
90 
g8 

20.4 
1x2 
XI3 
87 

138 

* 
'I6 

'3 
IoS 
Io2 
go 

126 

I45 

--- 
T 2 T  -- 

--- 

16 

.--, 

y 

380 
376 
422 
420 
441 

383 
436 
442 
428 

Mag. 

-- 

350 
357 
374 
418 
43' 

378 
4x7 
d25 
4O5 
424 

406 
398 
go8 
389 
4 O 3  

358 
388 
394 
3s0 

350 
354 * 
3Fi6 

367 
374 
384 
373 

372 

--- 
- ---- 
--- 

- 

Date 

-- 
x T t  
2 
3 t  
4 
5 

6 
7 
8 t 
9 
x0.t 

xx  

13+t 12 
I4  
15 

x 6 
17 
x8 't :ztt 
=tt 
22 
23 
24 
25t.t' 

26 
27 
28 
29 
30 t 
31 

----- 
&&an * 

-. - ' *--- 

Meant --- 
Msavtt 

17 

-3- 

Y 

389 
374 
422 
422 
439 

385 
436 
441 
426 

18 

-c- 

Y 

382 
37C 
4.23 
434 
394 

4x4 
428 
436 
424 

444 

421 
403 
318 
409 
4x2 

385 
397 
422 
403 
387 

366 

336 
382 
379 

375 
378 
986 
374 
389 

376 

--- 
397 

21 

--- 
Y 

382 
370 
429 
432 
402 

424 
425 
433 
434 

I 

19 

--.- 

Y 

386 
37d 
424 
431 
395 

420 
428 
435 
425 

22 

-- 
Y 

377 
371 
426 
434 
403 

422 
427 
427 
436 

444 

4x6 
403 
335 
4.08 
407 

385 
382 
426 

372 
336* 
382 
38, 

386 
387 
390 
383 
380 

378 

399 

zo 

._- 

Y 

385 
370 
428 
431 
399 

422 
424 
434 
425 

23 

-.-.I--- 

r 
373 
375 
425 
436 
401 

423 
432 
426 
433 

436 

qra 
399 
345 
405 
408 

386 
380 
421 
392 
376 

358 
331I 
378 
389 

393 
396 
385 
385 
381 

380 

--- 
397 
-*,, 

4x9 
--, 

370 

, , 

424 
--, 

366 

440 

426 
425 
374 
407 
435 

390 
379 

409 

363 

3$4 
387 
385 

403 
409 
407 
394 
386 

384 

1-111 

407 

436 

4x0 
411 
349 
402 
4x5 

389 
376 
423 
398 
374 

351 
325 
388 
376 

393 
390 
388 
386 
378 

382 

1 - - 
398 

435 

424 
424 
383 
408 
431 

395 
387 

406 

370 
3:s 
394 
391 

40X 
404 
397 
395 
385 

389 

- 
407 

423 
,,"& 

374 

,-*3..L. 

423 
--YLL 

383 

436 

42r 
414. 
375 
407 
417 

389 
370 
426 
404 
384 

364 
39.1 
388 
398 

404 
390 
390 
387 
383 

382 

13-- 

4Q3 
- 

419 
-,- 

367 
-- 

436 

421 
426 
384 
406 
420 

408 
389 

401 

377 
325 
400 
391 

407 
394 
393 
397 
394 

396 -- 
4O7 

-L- 

4x9 
-ill 

385 
J 

-*.-.-3 

, 
421 --- 
381 

-1C- 

430 
--.-L-(- 

385 

I International 



TABLP g 

Hourly values of Horizontal Force, 1951 
(Averages for slxty minutes centred at  the full hours of Greenwich mean time) 

September 39000 y plus tabular quantltles. 
.c-. C L  - i n -  --3* - -.-3-----CI-.-- -..*--CIIIICIU..- *p.- 

I 
I Hours G. M. T. 

Date 

7 

Cl-- * 

14 

Y 

407 
407 
409 
414 
4x2 

398 
41° 
402 
345 
334 

356 
347 
3% 
385 
352 

3Iz 
347 
378 
4O2 
322 

308 
316 
330 
345 
235 

299 
307 
340 
3SI 
356 

--- 
356 ---- 
409 - 
299 
-- " 

t+f Xnternatlonal disturbed days. 
* Loss of  record (day onutted for means). 

- 
o 

- 
7 

T I  
t.2 
?3 
?'4 
5 

6 
7 
8 
9 
10 

I I 
2 2 

13 
r4 
XS 

tt16 
17 
r8 
19 

7 720 

t i 2 1  
tT22 

23 
24 

t t25 

26 
27 
28 
29 

t30  

1-- 

Mean 
-----'r---II 

Mean? - -  
Meant? 

t International quler days, 

.w 

10 

452 
431 
455 
506 
$06 

493 
469 
468 
496 
471 

453 
4x9 
414 
442 
485 

361 
428 
441 
485 
370 

390 
381 
400 
401 
433 

323 
432 
412 
446 
4x5 

- 
437 

-3- 

461 
-c- 

387 

3 1  

419 
422 
429 
434 
420 

374 
443 
425 
400 
385 

405 
370 
393 
393 
362 

322 
347 
387 
414 
236 

290 
353 
446 
362 
352 

293 
368 
330 
375 
365 

, 

-II 

378 - 
426 - 
3x1 

..- 

8 I 5 4 

Y  

433 
437 
442 
470 
458 

465 
411 
449 
410 
424 

425 
393 
414 
427 
416 

443 
389 
410 
436 
355 

376 
368 
351 
381 
382 

266 
364 
354 
3$9 

- 
404 ---- 
445 - 
385 

Y 

395 
407 
399 
414 
400 

403 
384 
402 
399 
383 

380 
350 
359 
372 
375 

388 
368 
362 
370 
308 

333 
349 
340 
355 
344 

256 
3x8 
318 
339 
343 

-I 

364 -- 
404 --- 
344 

g 

Y  

440 
432 
436 
482 
477 

451 
460 
456 
468 
409 

430 
391 
412 
403 
425 

380 
417 
426 
439 
332 

386 
339 
385 
380 
396 

314 
456 
373 
414 
390 

-1, 

414 
1-1 

447 --- 
367 

-L_-- 

11 2 

- 
6 

463 
448 
460 
501 
525 

528 
467 
476 
482 
494 

451 
440 
450 
435 
467 

443 
456 
462 
498 
394 

406 
403 
394 
444 
434 

256 
308 
421 
454 
441 

443 

.-.-.I--.L-Il-U-lll.L 

450 
449 
456 
505 
502 

512 
447 
471 * 
430 
475 

439 
428 
440 
437 
462 

438 
427 
444 
476 
380 

390 
397 
381 
413 
413 

267 
360 
388 
4 ~ 0  

-----.-- 

430 

465 --- 
404 

---I---.---- 

Y  

429 
431 
431 
458 
439 

412 
456 
439 
439 
378 

408 
368 
406 
398 
386 

365 
376 
403 
427 
307 

343 
328 
354 
365 
363 

304 
370 
342 
388 
370 

--- 
390 

--c. -- 
437 
P 

342 

Y Y Y  

408 
4IO 
417 
417 
410 

365 
427 
415 
383 
342 

395 
356 

#384 
390 
352 

287 
336 
384 
403 
266 

271 
347 
340 
346 
315 

295 
347 
333 
370 
366 

---UI 

362 - 
413 - 
297 

Y Y Y Y  

464 
440 
472 
515 
523 

536 
474 
477 
500 
485 

463 
401 
452 
445 
490 

399 
461 
465 
494 
394 

390 
368 
409 
445 
422 

309 
437 
431 
468 
451 

450 

Y 

396 
403 
404 
415 
403 

407 
385 
406 
390 
377 

380 
348 
374 
375 
368 

384 
370 
359 
379 
318 

341 
335 
337 
346 
339 

261 
312 
332 
344 
335 

u---.l, 

365 -- 
404 -- 
343 

12 

Y  

412 
418 
415 
434 
416 

421 
394 
415 
387 
389 

396 
369 
383 
389 
389 

409 
371 
373 
402 
332 

355 
338 
349 
349 
354 

237 
369 
320 
361 
346 

- 
377 
F 

4x2 

354 

13 

403 
407 
412 
420 
417 

389 
420 
409 
383 
341 

377 
362 
380 
390 
346 

280 
338 
387 
404 
302 

315 
324 
343 
339 
279 

307 
307 
346 
368 
369 

-- 
362 -- 
411 --- 
300 

i 

-1 

468 
----.r 

416 

------ 
Y 

412 
408 
411 
418 
415 

401 
4x6 
407 
362 
326 

363 
364 
382 
384 
342 

275 
353 
387 
404 
288 

297 
307 
337 
322 
258 

304 
313 
343 
363 
348 

I-- 

357 - 
4x2 

-3 

285 

--- 
473 -- 
401 



TARLE g 

Hourly values of Horizontal Force, Igy 
(Averages for slxty rn~nutes centred a t  the full liours of Greenwich mean time) 

September 3 9 ~ 0 0  y plus tabular quantrties. 
- - -- 

Hours G. M. T. 

.t Intematlonal quiet dayo. 
tt Internatiobal disturbed dnyo. 
* Loss of record (day omitted for means), 



TABLE 10 

Hourly values of Horizontal Force, r 931: 
(Averages for sixty minutee centred at the full hours Of Greenwich mean time) 

October 39000 p plus tabular quantltles 
U__ ..-_._ 

I Hours G. M. T. 

Date 

r 
2 
3 
j.4 
5 

I-6 

tt: 
9 
10 

11 
12 
13 
14 
15 

, 16 
it17 
-It18 
ti19 
20 

21 
22 
23 
t24 
t2s 

26 

t t z  
29 
30 

t3x - 
M&. ' 

C4- - . r , - - . l l - - - - - - 3 -  - 
Meant 

~ e ; i t t  

tt International disturbed daya. 
* Loss of record (day omitted for means)* 

2 

, 

Y Y Y Y  

339 
336 
330 
361 
347 

337 
371 
316 
320 
35b 

347 
373 
363 
343 
354 

380 
352 
344 
360 
334 

380 
364 
3 6 ~  
380 
404 

424 
390 
396 
296 
352 

373 

357 

37; --- 
354 

0 

:. 

343 

339 
338 

346 
37x 
392 
333 
332 

330 
340 
344 
343 
337 

368 

3-36 
344 

352 
362 

$: 
380 

400 
374 
380 
240 
324 

355 
- 
345 

356 -- 
345 

3 

388 
367 
365 
3 9  
379 

358 
3d1 
329 
338 
349 

370 
391 
410 
370 
403 

40r 
384 
380 
368 
360 

412 
372 
380 
409 
424 

469 
424 
422 
328 
380 

381 

383 

392 -- 
377 

t 

I 

339 

338 
337 

338 
365 
305 
322 
332 

329 
350 
349 
339 
341 

362 
350 
328 
344 
326 

$56 
358 

390 

406 
376 
386 
264 
332 

364 

345 

459 -- 
343 

4 

---.- 

Y  

419 
404 

427 

409 
425 
331 
361 
382 

386 
414 
446 
425 
438 

453 
412 
404 
376 
408 

456 
4$x 
396 

4 
478 
444 
452 
340 
396 

411 

-- 
413 

423 -- 
395 

International 

I3 

-- 
Y 

3-59 
336 
337 
363 
363 

370 
322 
276 
309 
307 

330 
346 
314 
360 
358 

344 
288 
348 
338 
344 

356 
340 
362 
388 
394 

3 2  
3f0 

::$ 
34g 

376 

-- 
346 - - - - - -  
978 - 
323 

12 

---- 
Y  

359 
339 
330 
359 
362 

379 
397 
291 
330 
322 

338 
344 
326 
368 
356 

359 
279 
344 
342 
342 

354 

392 
400 

388 
384 

352 

392 

-- 
352 

983 - - -- 
331 

VL 

10 

--I 

Y Y Y  

349 
337 
333 
357 
364 

376 
394 
268 
338 
366 

382 
368 
356 

353 
308 
296 
340 
344 

362 
394 
370 
406 
404 

418 
390 
400 
326 
356 

400 

--- 
361 

389 
--A 

322 

- 
14 

--- 
Y  

355 
332 
335 
355 
357 

379 
3q9 
3ox 
~ 9 3  
313 

322 
342 
3~~ 
353 

338 
312 
352 
336 
3S2 

356 
320 
354 
384 
3g2 

388 
360 

::g 
349 

372 ---- 
342 

375 -- 
324 

11 

-- 

357 
337 
329 
352 
357 

367 
368 
285 
342 
330 

350 
346 
342 
368 
350 

354 
300 
334 
348 
340 

356 
378 
364 
398 
402 

440 

% 
328 
347 

396 

--- 
355 

383 --- 
329 

8 

.-4-- 

385 
392 
397 
446 
450 

418 
453 
353 
385 
382 

383 
390 
424 
402 
400 

408 
364 
356 
372 
404 

426 
430 
382 
426 
424 

446 
424 
444 
328 
383 

396 

I.--- 

402 

422 
-----.I 

378 

7 
-- 

Y Y Y  

426 
414 
428 
432 
448 

441 
469 
330 
414 
402 

386 
4x0 
442 

::56 
491 
392 
396 
392 
440 

438 
440 
404 
432 
438 

460 
444 
468 
340 
385 

402 

-- 
419 

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

429 --- 
396 

5 
--..- 

Y  

447 
444 
438 
434 
461 

442 
465 
326 
400 
399 

414 
442 
446 
454 
468 

473 
426 
424 
420 
440 

458 
440 
4x2 
434 
454 

492 
460 
4 9  
348 
416 

424 
--C--.------.lr 

436 

438 - 
418 

qulet 

g 

--- 

354 
355 
355 
379 
385 

395 
429 
281 
351 
380 

362 
367 
4 
366 
373 

378 
3x4 
304 
360 
368 

392 
4x2 
374 
420 
412 

436 
404 
416 
324 
373 

400 

-- 
375 

401 -- - 
335 

6 

1-.111 

459 
403 
44x 
448 
473 

455 
477 
352 
406 
403 

409 
424 
454 
454 
464 

' 466 
396 
404 
4.36 
456 

460 
456 
420 
444 
452 

492 
464 
470 
352 
386 

421 

I- - 
435 

444 
I- 

412 

days., 



October 

Tdaf,& x a 

Hourly values of Horizontal Force, rgyr: 

(Averages for sixty miinutes centked at  the full hours of Greenwlcb mtan t~rne)  

39000 y plhs tabular quantities 

.F International quxet days 
t l  International disturbed d y s .  

* Loss of record (day odtted for means), 

Hours G, M. T. 
Me an 

-I-- 

363 
351 
356 
372 
372 

379 
353 
309 
337 
344 

348 
353 
369 
367 
375 

374 
340 
354 
355 
366 

Rahge 

- 
L 

142 
160 
If5 
Ir4 
I43 

123 
230 
125 

126 

138 

169 
186 
Ig2 
122 
191 

22 

- 

338 
336 
343 
347 
344 

367 
289 
316 
342 
332 

336 
353 
344 
343 
356 

350 
340 
364 
346 
358 

15 

353 
331 
337 
353 
355 

369 
289 
285 
287 
318 

322 
341 
328 
350 
358 

343 
296 
336 
336 
342 

Bate 

--------- 

I 
2 
3 

t4  
5 

i 6  

ti: 
9 

I0 

I X  
I2 
I3 
14 
I5 

16 
i t17 
i"r8 
t"r9 

20 

21 

140 
113 
474 
IZ2 
Ixo 

72 

--- 
I44 --- 

-- 
i 

33 

-- 
Y  

336 
331 
340 
339 
345 

371 
30s 
325 
332 
325 

337 
350 
336 
343 
358 

368 
332 
360 
338 
356 

384 382 368 388 380 414 05 0 8 '  

16 

Y Y Y  

347 
327 
337 
351 
349 

365 
293 
297 
304 
314 

324 
336 
337 
352 
354 

341 
320 
334 
332 
344 

17 

, 

334 
326 
336 
347 
346 

365 
285 
301 
306 
320 

308 
333 
340 
338 
354 

325 
294 
364 
338 
348 

22 
23 

26 

tt3 
29 

B 30 

?3 I 

' - 
~ e " a ? l  

t & e E F '  

15 54 
x4 x4 

i2 g i  
21 24 
f 4  30 

31 
00 02 
O" O7 

40 13 , 
--- 
-- 
--.-./- 

~,.- 

469 
424 

:% 
$00 

Maxlmurn 

WI 

304 
348 

f 
369 
350 
028 
238 
3" 

354 --- 
-- 
-- 

M~nimum 

Time 

-- 
I 

H1 M 

04 39 
05 40 
05 26 
05 01 
05 38 

05 46 
06 32 
06 11 
06 40 
06 54 

05 18 
05 33 
05 14 
05 $0 
05 I4 

03 31 
05 25 
05 40 
05 37 
06 06 

Time: - 
He M. 

18 4O 
I7 42 
I2 I0 
l8 54 
I7 4.6 

35 
20 22 

10 I($ 
15 1 
16 28 

I 7  2A 
18 O9 
I 3  0b 
I7 do 
19 01 

I6 So 
12 30 
09 31 
I2  30 
00 18 

17 20 

Mag. 

-d- 

7  

d65 
483 
442 
45I 
479 

456 
481 
381 
426 
413 

426 
454 

472 

481 
456 
434 
448 
469 

473 

I 

18 

330 
328 
337 
346 
341 

364 
274 
295 
314 
320 

314 
330 
344 
324 
352 

341 
312 
348 
338 
353 

Mag. 
I --- 

y 

323 
323 
327 
337 
336 

333 
251 
256 
280 
29.5 

300 
328 
3x1 
321 
334 

312 
270 
282 

344 

20 

- 

19 

327 
328 
339 
347 
346 

363 
257 
309 
324 
318 

326 
336 
338 
330 
348 

343 
322 
340 
336 
350 

472 
502 
360 
43O 

426 -- 
--- 
-- 

4 

372 372 376 378 380 3b3 05 58 

r 

21 

252 
312 
346 

372 

-rrC* 

337 
----.I 

374 .--, 
301 

Y Y Y Y Y  

334 
329 
338 
348 
341 

365 
259 
314 
320 
318 

334 
346 
350 
351 
364 

357 
346 
348 
336 
364 

X92 
3x2 
343 

372 

--- 
336 

--. .- 
371 
I-..- 

2pg 

- -  

335 
332 
345 
350 
341 

365 
273 
316 
322 
336 

335 
352 
346 
346 
360 

345 
356 
352 
332 
360 

160 
312 
344 

372 

--- 
334 --- 
370 -- 
295 

I24 
3x6 
346 

372 

354 
* 

371 
- - 3  

283 
I 

044 
3x6 
349 

372 

,- 

332 
"----- 

371 
11- 

270 

176 
322 
350 

372 

-- 
342 "--- 
372 

-*I---* 

304 
I 

r78 
320 
354 

374 

--- 
343 --- 
373 -- - 
307 

196 
320 
354 

368 

--- 
345 ---.I., 
372 --- 
3 iz  

220 

324 
355 

368 

--- 
346 - 
372 
-3- 

3k5 

322 
3t7 
3S9 

384 

--- 
363 
I-- 

----( 

05 I0 
04 52 
04 52 

05 32 
----- 
---- 
-31-17- 



Hourly Values Horizontal Force, Igr I 
(Averages for sixty minutes, centred at the full hours of Greenwich mean time) 

Nov~mber 39,000 y plus tabular quantities. - 
Hours G.M.T. 

Date 

r t  
2 
3 i t  
4 
5 

6 
7 
8 
9 
zot 

I I 
12 
I3ft 
14tt  
x s t t  
r6 
r 7 
1st 
r9t 
30 

ax 
22 
23 
24 
2s 

26 
27t 
28 
29tt 
30 

I- 

Mean 

Meant 
1 

- 

Meantt 
I cL--.. 

tt International disturbed days, 
* Loar of record (day omitted fos rhearig). 

o 

-- 
Y  

371 
385 

3 ~ 4  
326 

--- 
Y Y Y Y  

455 
440 
430 
340 
381 

327 
365 
398 
430 
392 

374 
384 
394 
363 
388 

380 
379 
364 
411 
397 

384 
415 
395 
385 
388 

380 
396 
442 
398 
408 

-- 
394 --- 
404 

386 

days. 

x 

Y 

377 
370 
3to 
323 

33 

383 
361 
350 
304 
332 

290 
321 
347 
355 
353 

356 
304 
308 
309 
313 

334 
375 
350 
357 
373 

373 
361 
373 
370 
367 

364 
356 
392 
358 
380 

-.-__..I* 

352 
--L- 

360 

322 

I4 

---- 

378 

$46 
296 
335 

288 
320 
346 
34I 
353 

348 
299 
296 
315 
317 

326 
377 
348 
358 
372 

373 
364 
354 
361 
351 

343 
360 
380 
332 
360 

I-- 

345 
---.I 

359 

315 

8 

-- 

439 
423 
430 
312 
363 

316 
367 
385 
392 
392 

366 
348 
382 
319 
363 

388 
370 
351 
396 
401 

384 
420 
388 
372 
383 

368 
383 
430 
391 
386 

--I 

381 --- 
392 

364 

340' 
339 
344 
344 
344 

354 
332 
347 

331 
356 
344 
360 
374 

364 
369,  
358 
356 
369 

368 
363 
376 
380 
370 

-- 
355 - 
356 

339 

337 
343 
346 
348 
348 

363 
359 
352 
3x6 
329 

334 
361 
350 
376 
368 

375 
3 7 8  
365 
371 

*370 

373 
366 
388 
384 
374 

- 
360 -- 
363 

345 

2 3 4 5 6 7  

--1- 

475 
444 
446 
360 

I- 

457 
437 
4:4 
356 

399 
389 
3 ~ 0  
339 

12 

- 
Y Y Y Y Y  

385 
37O 
37O 
318 
326 

297 
320 
354 
366 
363 

367 
3x5 
336 
337 
307 

324 
371 
349 
364 
380 

378 
368 
378 
372 
374 

374 
372 
405 
373 
391 

- 
359 - - 
367 

338 

g 

--- 

4 r 1  
400 
402 
308 
352 

312 
355 
372 
381 
386 

368 
312 
346 
311 
332 

388 
383 
359 
389 
408 

392 
411 
389 
368 
379 

360 
376 
425 
392 
385 

-- 
374 

--ll- 

384 

345 

-- 

471 
439 

4!4 
383 

378 
352 
407 
445 
398 

399 
426 
406 
360 
405 

366 
417 
400 
423 
396 

406 
422 
412 
433 
413 

406 
417 
456 
441 
452 

--- 
433 -- 
423 

362 
350 
389 
432 
383 

400 
420 
427 
392 
393 

362 
424 
409 
422 
405 

403 
412 
410 
424 
406 

4x2 
4x6 
452 
429 
434 

-p 

410 
-.C- 

417 

.I-..IIIc----. 

Y Y Y  

432 
404 
338;1 
348 

342 

350 
372 
354 

378 
372 
272 
340 

, 344 

338 
380 
373 
388 
375 

388 
386 
385 
389 
373 

387 
383 
404 
392 
382 

--- 
373 -- 
379 

352 
356 
412 
460 
396 

386 
405 
412 
367 
407 

373 
395 
387 
416 
396 

383 
412 
401 
4x0 
401 

392 
407- 
454 
424 
440 

c- 

407 -- 
415 

3 y  
362 
404 
374 

389 
386 
390 
357 
360 

349 
399 
396 
406 
394 

395 
394 
388 
408 
394 

406 
403 
435 
406 
412 

-- 
391 --- 
402 

-----"-"C..-I--r-----rr---------------.---._-l.--rrr--1-.-u-- 

403 

quiet 

KO - 
395 
388 
372 
305 
350 

3x9 
338 
363 
378 
382 

378 
3x9 
306 
312 
313 

367 
380 
346 
383 
407 

399 
400 
386 
367 
374 

373 
372 
4x8 
377 
394 

--- 
354 

376 

327 

31 

- 

388 
376 
374 
312 
339 

306 
328 
356 
373 
375 

370 
316 
330 
331 
306 

340 
372 
341 
372 
392 

392 
384 
379 
370 
378 

383 
374 
412 
385 
394 

--- 
378 - L 

370 

338 362 378 410 

f 

403 

International 



TABLE rx 

Hourly Values Horizontal Force, 195 I 

(Averages fol sixty minutes, centred at the full hours ~f Greenwich mean time) 

tt International disturbed days. 
* Loss of record (day omtted for means), 

November 39,000 y plus tabular 

h t c  

tx 
tt; 

4 
5 

6 
7 
8 
9 

t10 
I I 
12 

t t13  
ft14 
ttzs 

I 6 
17 

t18 
TIP 
20 

2 1 
22 
23 
24 
25 

26 
27f 
28 

t t29 
30 

------ 
Mean - -  
Meant ---- 
Meant) 

quantit~es. - 
Maximum 

Range 

--- 
y 

109 

1: 
* 
70 

1:1 
82 

164 
72 

58 

200 
98 

I r 7  

77 
1°3 

82 
87 
98 

73 
91 

lz5 
86 

79 
75 

"5 
1°7 

- 
XOI -- 
- 

I 

Mean 

y 

398 
3t2 
* 

342 

3z2 
358 
366 
365 

366 
343 
331 
333 
340 

350 
375 
360 
379 
374 

380 
382 
372 
370 
374 

373 
377 
399 
379 
385 

15 

--- 
Y 

308 
334 

289 
316 
344 
320 
352 

350 
300 
273 
3x1 
328 

324 
371 
348 
358 
356 

377 
366 

:!26 
337 

348 
362 
367 
343 
360 

Minimum 

Time 

------I-.- 

H. M. 

05 0 2  
06* 34 

* 
06 25 

04*30 

0.5 55 
06 r5 
05 05 

04 40 
04 30 
04 18 
04 10 
05 18 

08 3O 
04 54 
04 35 
04 00 
04 34 

04 50 
05 25 
04 14 
05 25 
05 I5  

04 42 
04 41 
04 30 
05 20 
os 14 

---- 
--- 
-- 

Trme 

---- 
H. M. 

21 12 
15* 26 

* 
11 50 

I5*45 

17 00 

15 57 
I7 15 

IT 53 
I6 r4 
16 25 
13 45 

30 

I4 25 
23 45 
I0 so 
16 10 
16 22 

19 10 
19 50 
r5 18 
IS 
15 00 

14 18 
O0 

16 I2 
I4 
x4 14 

--- 
- 
- -  

a 

Mag. 

y 

477 
458 
* 

392 

3t3 
4r8 
476 

,4I5 

402 
44O 
436 
400 
415 

395 
432 
4x9 
433 
4x7 

4x8 
428 
426 
442 
417 

4 ~ 6  
434 
460 
449 
458 

--- 
-- 
- 

, 

341 

360 

314 

Hours G.M.T. 

Mag. 

y 

368 
3?7 
* 

322 

336 
312 
343 

344 
292 
236 
302 
298 

318 
329 
337 
346 
319 

358 
355 
33s 
317 
33I 

337 
359 
343 
g24 
3Sx 

-- 
-- 
--- 

16 

--- 
y 

299 
332 

285 
309 
343 
3x5 
354 

348 
298 
2s0 
320 
326 

328 
372 
344 
350 
332 

372 
364 

::64 
353 

359 
368 
3 5 ~  
358 
358 

340 

' 359 
.. R---..L 

313 

22 

-----C-----y- 

370 
324 
324 
330 

325 
338 
345 
340 
352 

357 
339 
292 
326 
336 

352 
339 
356 
376 
354 

368 
368 
352 
362 
377 

362 
372 
382 
364 
370 

23 

Y Y  

375 
358 
328 
336 

340 
343 
348 
342 
354 

361 
340 
304 
325 
327 

356 
336 
356 
378 
365 

362 
366 
354 
344 
372 

364 
376 
379 
363 
371 

--- 
353 --- 
365 - 
329 

International 

17 

Y 

290 
330 

290 
308 
338 
317 
354 

351 
,312 
266 
340 
340 

348 
367 
344 
356 
332 

371 
362 

33:; 
360 

364 
364 
356 
357 
359 

19 

R-a- 

Y a y  

375 
321 
306 
335 

318 
318 
338 
329 
351 

352 
335 
260 
339 
320 

344 
362 
354 
359 
356 

364 
361 
362 
347 
365 

377 
366 
365 
359 
357 

18 

- 

375 
3z1 
302 
327 

311 
3x1 
338 
324 
348 

348 
321 
280 
347 
327 

344 
356 
346 
356 
340 

370 
363 
358 
345 
359 

357 
366 
340 
354 
351 

, 

344 - 
359 

326 

--- 
354 - -  
368 

-7- 

330 

349 

361 

319 

--r--. 

346 

358 

327 

-- 
366 -- 
- 

20 

Y 

370 
3$1 
3x0 
332 

321 
321 
337 
332 
350 

354 
338 
303 
325 
324 

354 
378 
358 
364 
363 

372 
356 
351 
354 
366 

364 
370 
368 
365 
366 

quiet days* 

21 

Y 

369 

36;r 
323 
330 

327 
326 
338 
340 
350 

358 
339 
300 
322 
336 

352 
356 
357 
368 
35r 

371 
364 
350 
360 
356 

358 
370 
3 6 ~  
368 
374 

d- 

352 ---- 
362 - -  
329 

--I 

352 

363 -- 
331 

t 



ABLE I2 
Q~UPLY VAI,UES Rorlzontal Force, 195 I 

December (Averages for sixty mlnutes centred at the full hours of Greanwlcb mean time), 

hn- 

Date 

IIL-l ....I-.---.-..--- 

I 
2 
3 
4 
5 

6 t  
7 
g t t  
91.7 
I0 

I I 
12 
13T 
I 4  
1 5 

16 

3 
9 
20 

21 

22-l 1 
23 
24 f 
25-t 

26 t 
27 
z g t t  
29 
3 O 

31 f i I 

. P C _  * 
Mea? * 
"*C --------- 

* 
---  -"  -----.I---- 

M;antt ' ' ' 
-.-**f * 

...I--- -I- 

Tnterqational diatwbed days, 
* Loqs of record {day omitted for peans), 

39000 y plus tabular quantrtes - 

-f International quiet days. 

-..-- 

Y 

305 
297 
3I7 
3I6 
325 

350 
349 
3x8 
286 
303 

322 
344 
331 
355 
326 

328 
313 
311 
319 
318 

337 
382 
312 
331 
333 

341 
352 
183 
$01 
3x8 

3151 

-- 
Y  

309 
291 
3'5 
294 

349 
361 
3x0 
275 
308 

320 
342 
332 
354 
328 

328 
306 
315 
324 
38 
333 
375 
313 
326 
330 

3-40 
343 
r90 
iLg5 
$22 

314 

HOURS 

5 

- 
399 
346 
380 
424 
362 

365 
365 
342 
359 
339 

367 
366 
405 
417 
372 

399 
378 
364 
348 
359 

365 
363 
330 
371 
388 

377 
401 
375 
378 
402 

432 

--.-- 

375 .-.-.----*..--- 
381 

374 

4 

-- 
Y 

391 
350 
374 
421 
377 

361 
365 
364 
351 
361 

379 
375 
405 
4x9 
36r 

396 
365 
333 
331 
350 

347 
354 
3x8 
351 
369 

364 
4P7 
406 
350 
376 

416 

-A- 

371 

370 -- 
378 

o 

--- 

376 
316 
303 
350 
315; 

334 
342 
347 
319 
312 

334 
339 
339 
3g6 
355 

318 
348 
313 
3a6 
315 

324 
326 
284 
319 
326 

329 
350 

$88: 
311 

334 
--L- 

339 

329 
--_I_ 

343 

G. 

6 

-- 
Y  

387 
348 
365 
427 
355 

366 
367 
352 
355 
331 

354 
351 
394 
394 
370 

381 
381 
375 
371 
371 

367 
354 
350 
378 
392 

386 
403 
295 
383 
405 

430 

I- 

372 
-0- 

383 
.--7- 

357 

M. T. 

7 

--- 
Y 

362 
330 
354 
421 
356 

382 
373 
342 
357 
332 

359 
351 
356 
359 
376 

364 
381 
381 
361 
383 

370 
353 
349 
384 
393 

395 
407 
207 
376 
392 

403 

--d 

365 

382 ---- 
332 

--- 
317 

- - *  , .. 
337 

~ $ 7  

8 

-- 
Y 

356 
323 
343 
399 
354 

395 
379 
353 
357 
331 

341 
350 
343 
338 
350 

345 
383 
380 
366 
389 

379 
359 
341 
384 
381 

397 
403 
196 
366 
375 

389 

--- 
327 - - - -  
380 

L-- 

331 
---.a,,.-., 

--- 
3x6 
-I 

335 
---I- 

S3 

-- 
Y Y Y  

317 
300 
327 
326 
332 

363 
354 
324 
29r 
332 

333 
342 
336 
348 
332 

335 
344 
329 
330 
337 

350 
3x9 
304 
351 
345 

354 
376 
326 
212 
315 

306 

--- 
328 ----- 
350 --- 
291 

3 

--- 

389 
325 
354 
418 
368 

356 
370 
357 
349 
354 

1366 
565 
399 
403 
347 

382 
363 
330 
323 
326 

335 
335 
291 
337 
353 

347 
383 
401 
316 
355 

411 

I- 

358 

358 
-*- 

371 

I 

I 

- - - .  

380 
317 
312 
367 
327 

339 
345 
351 
330 
327 

349 
342 
349 
3 4 ~  
335 

240 
353 
314 
31x 
317 

323 
325 
290 
324 
328 

336 
355 
379 
288 
322 

358 
-- 

335 

335 -- 
349 

g r o r r x z 1 3 1 q  

--- 

300 
30° 
322 
315 
326 

351 
345 
307 
289 
317 

330 
340 
335 
342 
322 

336 
323 
3zr 
329 
322 

340 
283 
309 
335 
335 

342 
370 
2T2 
3p4 
325 

3x6 

--- 
321 

' 340 - 
281 
-- 

-- 
Y 

339 
312 
330 
374 
353 

395 
382 
350 
330 
339 

334 
347 
332 
346 
343 

338 
374 
363 
352 
363 

375 
356 
336 
381 
364 

383 
392 
193 
347 
352 

347 

-- - 
349 

-.--r 

371 --- 
315 
4 I .-- 

2 

---, 

Y Y Y Y  

387 
320 
330 
395 
334 

349 
354 
371 
345 
350 

353 
353 
367 
378 
335 

362 
360 
321 
354 
320 

325 
329 
289 
330 
340 

338 
371 
394 
297 
342 

393 
- 

346 
----I------- 

358 --- 
366 

--- 

334 
306 
326 
356 
347 

379 
371 
343 
300 
336 

329 
344 
331 
348 
341 

334 
358 
347 
328 
343 

363 
336 
323 
367 
351 

367 
389 
225 
333 
339 

318 --- 
339 

c--3 

359 --- 
304 

llr, --.I 



December 

TABLE 12 
HOURLY VALUES QF Worrzontal Force, 1951 

(Averages for sixty minutes centred at the full hours of Grcenwicr mean time). 
39,000 y plus tabular quantities 

?International quiet: days. 
t t rntcrnarional disturbed days. 

* b a a  of record (day omitted fair mean#). 

53 r)d Obs KK 

Date 

- L. l  

I 
2 
3 
4 
5 

t6 

tt: 
t t9  
I0 

I I 
IZ 

t I3 
I4 
I5 

16 
I7 
18 
r9 
20 

21 
tt22 
23 

t24 
t25 

t26 

+t;i 
29 
30 

t t 3 ~  
- - -  

Mcan - -I-- 
Meant @ 

---------1- 

Mcanft * 

Rmge 

Y 

I"S 
83 
95 

I Y 0  
7= 

;; 
121 

137 
82 

96 
57 
83 
99 
76 

88 
120 
89 

63 

'8; 
72 
73 

g i  
278 
xxr 
102 

168 

L -- 
xor 
----I 

---- 
M~nimum 

Mean 

y 

339 
309 
329 
352 
339 

354 
352 
330 
312 
327 

336 
345 
349 
360 
338 

345 
334 
33x 
329 
333 

342 
3x1 
314 
341 
345 

353 
372 
272 
321 
343 

345 

335 

334 

27r 

--_r 

Time 

---- 
H. M. 

12 03 
17 06 
XS 41 
15 33 
Q2 42 

00 25 
18 02 
I9 34 
IS 46 
I6 01 

15 10 
I7 10 
09 04 
07 $4 
zo 48 

14 00 
17 20 
zr 10 
14 54 
15 44 

00 40 
r7 08 
00 09 
19 10 
17 16 

00 22 
15 42 
08 41 
oo 23 
00 37 

17 32 

Maximum 

I5 

309 
290 
310 
287 
333 

344 
351 
298 
260 
320 

302 
338 
330 
352 
327 

329 
3x1 
318 
312 
317 

333 
27I 
3x3 
325 
328 

342 
348 
2x1 
299 
325 

315 

- 
314 
--I 

- 
Mag 

------ 

Y 

295 
276 
294 
283 
317 

332'  
308 
283 
237 
293 

290 
33O 
328 
329 
310 

324 
269 
302 
285 
31.3 

321 
239 
281: 
316 
322 

328 
342 
161 
278 
3x0 

286 

---- 

Time 

- - - .  

E-I. M. 

04 3r 
05 52 
04 3K 
04 I4 
04 19 

08 31 
09 01 

05 32 
04 50 
03 46 

04 54 
04 21 
04 I4 
04 40 
07 01 

05 54 
07 30 
07 54 
06 08 
07 X* 

08 24 
06 30 
06 52 
07 36 
06 25 

07 42 
04 12 
03 50 
06 14 
05 30 

05 31 

Mag. 

y 

400 
359 
389 
453 
389 

399 
389 
404 
374 
375 

386 
387 
411 
428 
386 

412 
389 
391 
381 
394 

384 
377 
362 
388 
395 

399 
422 
439 
389 
412 

454 

333 
Lrclrrr,,, 

279 

16 

Y Y Y  

312 
286 
306 
294 
330 

342 
333 
325 
259 
302 

322 
335 
330 
348 
337 

335 
293 
314 
318 
315 

331 
273 
306 
325 
326 

34r 
347 
233 
306 
328 

307 -- 
315 
--d 

335 

285 

332 

278 

G. M. 

xg 

309 
zgji 
311 
324 
325 

344 
320 
296 
300 
325 

327 
338 
337 
347 
327 

326 
305 
318 
329 
325 

333 
267 
309 
32X 
330 

341 
348 
249 
308 
329 

315 

319 
-C-- 

332 
---,-----o---- 

292 

17 

310 
280 
308 
309 
335 

341 
326 
319 
274 
313 

322 
332 
331 
349 
326 

330 
279 
319 
310 
3x7 

333 
255 
305 
325 
324 

340 
347 
239 
309 
332 

304 

I-- 

314 -- 
335 - " -r 
292 

Hours 

18 

- - . - - - - c C - - - - - - - - , - I - -  

309 
28s 
309 
330 
331 

339 
3x5 
30s 
315 
324 

321 
341 
333 
348 
322 

330 
290 
320 
3x9 
326 

333 
300 
309 
324 
326 

339 
348 
236 
309 
329 

305 

-i-C 

318 
-U- 

T. 

20 

Y Y Y Y Y  

314 
299 
315 
311 
330 

345 
328 
312 
294 
327 

321 
334 
338 
340 
321 

328 
306 
310 
323 
319 

331 
276 
311 
321 
328 

34x 
361 
271 
3x0 
333 

307 
CCtm-II1II- 

320 
Clr- 

33 
-LI - - 

29 

332 
I-- 

300 

23 

. - - - - -  

y 

317 
301 
346 
322 
334 

341 
347 
312 
304 
332 

338 
335 
340 
355 
320 

335 
308 
312 
3 3 ~  
22X 

330 
285 
318 
325 
331 

349 
384 
276 
309 
327 

309 

7- 

326 --- 
336 - 
298 

21 

319 
300 
315 
332 
329 

339 
346 
317 
298 
322 

323 
335 
339 
343 
311 

340 
300 
3x0 
319 
318 

33r 
300 
314 
323 
32s 

335 
363 
274 
309 
339 

3x0 

-7 

322 
-.-Id 

22 

31s 
300 
327 
333 
323 

337 
349 
311 
301 
323 

328 
334 
342 
342 
318 

336 
297 
319 
323 
318 

329 
287 
317 
323 
329 

347 
378 
275 
309 
329 

3x5 
--̂ I 

323 
CI-- 



~ B L E  I3 

HOURLY VALUES OF Vertical Force, r 951 
(Averages for sixty mlnutes centred at the full hours of Greenwich mean time). 

MY 2,000 y plus tabular quanuties 
- - -  

I Hours G. M TI 

t International quiet days. 
tf- Internat~onal dqsturbed days. 
* Loss of record (day omttcd for meags), 



TABLN 13 

HOURLY VALUE OF Vertical Force, 195 I 

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

July 2,000 ,y plus tabular quantities 

Range 

Y 

32 
41 
38 
47 

65 
54 
41 
5: 

* 
52 
34 
5: 

--- 

Date 

,-----, 

I 
t l z  
t t 3  

4 
5 

6 

l 
9 

t 10 
I T  

l.12 
t13 
t r 4  

- ----------I- 
M ~nimu n 

I_. ... 

Hours G. M. T. 
--...- -- 

I 21 22 23 

--_ - 

Mean 

y 

487 
480 

467 
468 

466 
466 
476 
462 

* 
459 
459 
45; 

Time 

L-------,- 

Me 

07 30 
06 20 * 
05 so 
06 2s 
07 10 
06 30 
08 45 
05 12 

* 
09 25 
07 25 
'0 '0 * 

484 
478 
470 
461 
472 

474 
476 
480 
47: 

467 
458 
461 
45: 

11- Internat~pnal disturbed days. 
* Loss of record~(day omitted for means), 

-- 
Mag. 

Y 

470 
455 

* 
452 
433 

425 
429 
452 
44: 

* 
428 
435 
42: 

* 
* 

09 .( 
* 
* 
* 

09 00 

05 50 

05 20 
08 40 
06 o0 
04 50 
05 30 

* 
* 

* 
* 

45; 

* 
* 
* 

451 
460 

461 
455 
455 
451 
455 

450 

L ~ C  

462 
I----- 

"_____ --_ -- 

Y Y Y  

$66 
479 
469 
475 

486 
476 
483 
47: 

471 
460 
465 
453 
460 

Max~rnurn 
----- 

Time 

- , - , - - - - -  

H.M. 

01 40 
or 25 

02 00 
10 10 

IS 20 
00 35 
21 55 
00 10 

?a 

00 40 
02 55 
00 

05 

* 
* * 

432 

* 
* * 

438 
450 

438 
440 
444 
440 
442 

, .( -----.-c 

days. 

Mag. 

r 
502 
50: 
490 
480 

490 
483 
493 
49: 

* 
480 
469 
47: 

* 
* 

23 4 
* 
* 
* 

20 20 

22 45 

17 05 
00 50 
08 5s 
TI I5 
22 20 

01 20 

- I-& 

- I- 

--- - 

481 
486 
479 
469 
475 

478 
476 
488 
472 

474 
463 
464 
457 
460 

* 
* 

474 

* 
* 
* 

462 
474 

472 
470 
468 
460 
46x 

468 

--.,- 

-In,....--. 

-* '- 

* 
* 
* w 

3: 

* 
* * 

24 
24 

34 
30 
24 
20 
19 

46: / 460 

07 40 

--- 
I.-- 

--- --- 

- . - 
.F International quiet 

467 
455 

* 
* '  

446 
449 
460 

471 
454 
45r 
454 
456 

447 

,-- 

466 -- - 
458 -.. "- 
464 

I 8 
19 
20 

2 I 
22 
23 

124 
25 

t126 
27 

tT&B 
29 
30 

40 

--- 
38 ---- L 

, 
--IC 

449 
* 
* 

A43 
448 
457 

461 
453 
457 
453 
459 

,449 
I , "  

463 
-I- 

455 
I - 

461 
A. - . 

428 

IC- L- 

---. 

499 
484 
470 
469 
477 

476 
476 
490 
474 

476 
465 
464 
457 
459 

t t 3 I  
- --e-- 

~ e a s l  
+ ---I-- 

Mi%n -- ----- 
Mean 

i --L. 

449 
* 
* 

453 
450 
46r 

465 
452 
455 
455 
460 

450 
,,, 

466 - 
457- 
I. 

464 
!,,,A 

489 
487 
482 
469 
479 

474 
472 
487 
468 

474 
467 
465 
459 
459 

489 
484 
480 
469 
475 

478 
476 
483 
46$ 

474 
463 
464 
457 
457 

* ,  * 
I *  

* 
* 

* 
* 

165 
459 

* 
* 

450 
450 
464 

463 
456 
451 
452 
456 

448 

,,,. 
467 

459 
---. 

461 

468 
461 

* 
* 

446 
457 
458 

461 
456 
453 
453 
458 

45X. 

467 
- - - - . I - - - . . " . -  

462 -- 
4631 

--.--- 

489 
490 
482 
464 
477 

476 
476 
488 
47: 

471 
4-63 
465 
461 
459 

46; 
459 

* 
* 

446 
456 
463 

463 
' 455 

452 
452 
460 

453 

,, , 

466 

460 
--..-- 

463 

* 
* 

466 
464 

* 
* 

443 
457 
473 

463 
454 
450 
453 
'459 

453 

-,,---.I 

467 

461 
-III 

464' 

Y 

501 
489 
484 
4-64. 
475 

478 
476 
490 
47: 

47x 
465 
467 
462 
459 

7 

489 
4.82 
482 
461 
474 

483 
476 
487 
4-74 

472 
465 
467 
462 
460 

* 
* 

* 
* 

C; 
466 

* 
* 

446 
456 
470 

47: 
466 

* 
* 

450 
457 
471 

i 
4G2 
454 
452'  
453 
461 

454 

468 

463 -- 
464 

. . 

460 
454 
452 
450 
460 

456 
I 

467 

463 
C)-.-.I 

463 



TABLE I4 

Hourly values of vertical force, 1g3x 
(Averages for sixty minutes centred at the full hours of Greenwich mean tlrne). 

August 2,oooy plus tabular quantities 

I I 
- 

Hours. G. M. T. 

- 
Date 

. , -  

t i ~  
2 

t 3  
4 
5 

6 

9 

12 

ttXnternationa1 dLturbed days. 
* Loss of record (day omitted for meana). 

I 
t t13  

I4 
15 

16 
I? 

tx8 
19 

t t20 

tI.21 
22 
23 
24 

t t25 

26 
27 
28 
29 

Y 

451 
425 
431 
454 

2 

Y 

459 
460 
44,' 
453 

o 

Y 

461 
462 
44' 
446 

422 
458 
429 

457 
451 
431 
448 
439 

445 
438 
446 
430 
454 

450 
464 
466 
453 

435 
447 
449 
442 
440 

I 

462 ,-- 

.-- 
447 -- 
443 
--. 

444-  

454 
428 
431 
454 

473 
467 
473 
454 
* 

464 
448 
446 
444 

442 
446 
448 
445 
443 

471 
469 
464 
420 

* 
436 
438 
453 
440 

443 -- 
-- 

453 
--I.1 

444 

459 

7 

Y Y Y Y Y  

468 
4$7 
410 
430 

8 

445 
4$6 
412 
431 

I ---- 
Y 

459 
462 
44' 
451 

469 
455 
467 
451 
* 

4G6 
45I 
454 
453 

443 
445 
449 
437 
448 

466 
456 
464 
4t0 

* 
441 
448 
4s8 
443 

452 - -  
--- 

454 --- 
446 

I t3o 

4z1 
46' 
428 

455 
450 
437 
451 
438 

449 
438 
445 
434 
449 

447 
465 
467 
421 

433 
448 
447 
448 
435 

455 --- 
.-? 

448 -- 
440 

446 

429 

444 
* 

434 
432 
436 
438 
438 

444 
416 
447 
434 

427 
469 
458 

446 
4:5 
437 
495 

430 
--I 

435 --- 
405 

444 

days. 

440 

4 p  
* 

437 
443 
449 
440 
441 

30 
414 
446 
437 

4zO 
469 
445 

438 
4:4 
442 
404 

437 --~ 
--- 

436 -- 
409 

44' 

3 

Y 

455 
4 2  
* 

450 

472 
426 
471 
455 
* 

468 
4S2 
452 
452 

442 
444 
4S2 
436 
446 

468 
461 
469 
446.5 

* 
441 
445 
461 
444 

455 - 
Ilr- 

455 -- 
448 

460 

u- 

.I-.c-c-.I 

-I 

4 

Y  

453 
422 
436 
446 

411 
* 
* 
* 
* 

455 
4t2 
* 

442 
4d2 
441 

410 

421 
* 
* 

413 
441 
436 

429 
-Cu 

-- 
449 - 
439 - - - -  
456 

t 

5 

451 
444 
428 
445 

31 

cCI--'h.l-r 

Mean 

Meant * 
' 

446 
4:9 
416 
433 

4z9 

454 
* 

464 
445 
426 
436 

4 p  
436 
43;1 

4t9 

46:0 
439 
420 
429 
d23 

424 -- 
--I 

443 -- 
429 

453 

6 

---------- 

450 
4i2 
417 
439 

445 

4p-  
* 

461 
436 
4!6 
437 

420 
422 
426 

412 
459 
424 

432 
42,s 
432 
409 

425 -- 
-lo 

437 - - 
415 

446 

rnternarional 
, , - - -  

455 
43.5 
425 
446 

---- 

449 
422 
4x9 
441 

4f 
4442 
43.6 

448 
445 
454 
441 
448 

4:3 
422 
439 
442 

441 
463 
440 

454 
422 
450 
410 

449 - 

4tO 

445 
* 

439 
430 
432 
438 
438 

44.1 
4-15 
439 
433 

4$2 
459 
4$5 

443 
4210 
427 
405 

425 
--"--- 

-- 
432 
-7 

410 

438 

quiet 

g x 0 1 1 x z 1 3 1 4  

-CIIw'l*ILc.-..- 

Y Y Y Y  

457 
43P 
428 
452 

4:s 
451 
4317 

454 
450 
459 
441 
447 

446 
449 
449 
448 
433 

439 
460 
470 
441 

428 
450 
442 
451 
440 

454 --- 
-. 

451 - 
445 

451 

455 
445 
429 

450 
448 
459 
437 
448 

42,8 
437 
444 
432 

440 
461 
470 
426 

426 
4 ~ 9  
452 
429 

456 ,-. 

4:4 
459 
426 

457 
448 
451 
448 
442 

454 
444 
449 
442 
443 

448 
462 
467 
448 

434 
448 
444 
448 
442 

453 --, 

- 
451 

--* 

445 

452 

439 
-c--.- 

4r6 

447 

P . !  

445 - -- 
433 

- - - - - - . , - - . - - - -  

449 



August 

Hourly values of vertical force, rgsr 
(Averages for sixty rmnutes centred a t  the full hours of Green wich mean time) 

2,000 y Plus tabular quantities 

t International quiet days 

tt Xntarnati~l disturbed d a p  
* Loss of m x d  (day omitted fox meme)- 

Range 

Y 

24 
36 

* 
40 

3 8 
* 
* 
* 
* 
40 

* 30 
* 

36 

40 
23 

45 

16 

* 
* 
* 40 
37 
60 

5'3 

37 ---~ 
, 

Hours G. M. T. 

Date 

,, 

T i 1  
2 

t 3  
4 
5 

6 

6 
9 

7'10 

1 x 
12 

? ? I 3  
14 
I 5  

16 
17 

tTZ 
t'I.2~ 

22 
23 
24 

t t2s 
26 
27 
28 
29 

7'30 

, 31 

, 

Mean 

--..---n 

Meant - 
Mean 7 t u 

Mean 

r 

456 
44' 
* 
451 

459 
* 
* 

* 
449 
446 
* 

443 
439 
240 

$49 

f64 
* 
* 
$42 

445 
438 

454 --- 
C- 

448 --- - 
- - ,  

35 

4s2 
426 
432 

459 
459 
4 t T  

460 
45O 
434 
453 
44I 

445 
439 
445 
434 
459 

4.51 
463 
466 
424 

428 
441 
4 
44.7 
442 

d64 

448 -- 
443 -- 

- 4 4 6  

16 

Y Y Y Y  

455 
43.6 
434 
4S8 

415 
460 
443 

462 
451 
439 
453 
439 

444 
437 
444 
436 
462 

447 
459 

424 

434 
446 
450 
445 
444 

469 
1-14 

--Ice"--- 

449 - -4 

444 -- 
447 

Minimum 

37 

460 
427 
437 
460 

457 
462 
446 

461 
449 
445 
454 
434 

455 
436 
446 
435 
457 

450 
464 
460 
457 

442 
457 
455 
448 
445 

469 - 
451 

m--.r 

445 - 
452 

Maximum 

Time 

H.M.  

08 15 
0: 50 
* 

07 40 

0: 50 
* 
* 
* 
* 

06 55 14 10 

* 

02 40 

06 45 
14 05 

o? 20 

02 20 

* 
* 

02 05 

05 55 
06 50 

04 25 

I...Ic-- 

---3C------ 

39 

-----------I----.-- 

464 
44p 
439 
463 

4$4 
465 
447 

462 
450 
449 
455 
441 

443 
438 
447 
44x 
459 

447 
469 
463 
4 p  

442 
451 
455 
444 
445 

474 - 
---c-r4--*--cl- 

452 - 
446 - 
453 

18 

463 
4;9 
439 
463 

46,2 
464 
446 

461 
449 
447 
454 
442 

444 
436 
446 
432 
454 

445 
466 
463 
457 

443 
455 
455 
448 
446 

472 
-7 

451 
.--)-.--- 

446 - -  
4 5 5  

f 

Time. 

'H .M 

18 20 
0: 05 

* 
22 25 

0: 15 
* 
* 
* 
* 

01 00 
1: 35 
* 

1: 15 

00 50 
11 xo 

0; $0 

I$ 45 
* 
* 

2: 00 

00 50 
20 20 

20 05 

--- 
I-C-. 

- 

Mag. 

y 

444 
446 
* 

430 

426 
* 
* 
* 
* 

4.28 
430 
* 

420 
412 
4;7 

427 

416 
* 
* 

%O 

426 
392 

424 
-, 

---_.--,--, 

- 
, 

Mag. 

Y 

468 
4 2  
* 

-470 

4 ~ 4  
* 
* 
* 
* 

468 
4f$ 
* 

436 
452 
4 p  

412 

4x2 
* 
* 

460 * 
463 
452 

474 

,-- 

-- 

, 
20 

Y Y Y Y  

464 
449 
441 
464 

443 
-464 
448 

465 
452 
454 
455 
441 

443 
439 
446 
443 
464 

443 
469 
4-64 
458 

443 
453 
455 
442 
4.50 

474 --- 

453 - 
448 

---. 

454 

21 

462 
449 
443 
464 

422 
466 
449 

466 
452 
453 
453 
444 

443 
443 
445 
4 
473 

442 
4-71 
463 
4;7 

440 
459 
458 
443 
450 

473 
--.(M- 

453 -- 
447 -- 
452 

22 

460 
4440 
444 
467 

420 
463 
449 

464 
450 
454 
452 
440 

444 
446 
443 
445 
471 

454 
466 
458 
446tI 

437 
452 
460 
443 
449 

473 
----. 

--- 
453 

-3.m- 

446 
I-- 

456 

23 

Y 

462 

445 
4.68 

4t1 
466 
449 

464 
450 
454 
451 
439 

445 
448 
445 
446 
466 

454 
467 
46.5 

* 

439 
447 
460 
442 
451 

472 
1-3- 

------ 
453 - -1 
448 ---- 
457 



TkwLE 9s 

Hourly values of Vertical force, IgSr 
(Averages for sxxty m u t e s  oentred at the full hours of Greenwlah  mean tme) 

Scp tember 2,aoo y plus tabula1 quantxties 

_C_ 

I I ~ o u r i  G. M. T. 

- 
-9 

-111 

.n- 

I 

t International $quite days. 
i t  International dhtusbed dsys,,, 

h a r e  

.I- 1 

.I-2 
T3 
t4 

5 

6 
7 
8 
9 
I0 

I I 
I2 
13 
14 
15 

iT16 
I7 
I 8 
19 

ti20 

tt21 
1 

t i2z 
23 
24 

t t25 
26 
27 
28 
29 
t3o 

- 

Mean. - 
- ~ e a p . t  - - 

7 

Y 

449 
450 
429 
434 

4rg 

440 428 
414 
410 
* 
423 
421 
414 
410 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

434 
438 
389 
4:3 

423 

443 
. -- ----*-* 
n1:ans). 

, I O  

Y 

463 
470 
430 
442 
477 

452 

453 456 
431 
417 
* 
433 
433 
424 
434 
* 
* 
* 
* 
* 
* 
* 
* 
* 

449 
423 
449 
428 

443 
- - . - . - - - - - - - - ,  

458 

12 

Y 

464 
464 
433 
455 
476 

469 

456 457 
437 
422 
* 
437 

$2 
413 
* 
* 
* 
* 
* 
* 
* 
* 
* 
5 

462 
426 
444 
446 

447 

46x 

II 

-------- 
Y 

453 
470 
433 
449 
481 

464 

454 458 
439 
424 
* 
4.41 
435 
425 
415 
* 
* 
* 

I *  

* 

+ *  
* 
* 
* 

461 
413 
451 
4$3 

___----, 

*446 

457 

2 

452 
451 
441 
449 
455 

447 
450 
443 
445 
442 

434 
433 
449 
445 

434 
* 
* 
* 
* 
* 
* 
* 
* 
* 
446 
439 
440 
430 

447 

451 

* 

- 
13 

Y 

459 
458 
436 
447 
472 

459 

452 457 
437 
422 
* 
445 

418 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

457 
430 
q q r  
447 

445 

455 

8 

Y 

453 
421 
436 
445 

413 

444 444 
423 
409 
* 
4:5 
4-15 
397 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

438 
433 
409 
4:o 

428 

450 

6 

451 
4445 
430 
434 

427 

; 
418 
412 

rl: 

426 
418 
417 
4.15 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

430 
442 
396 
4:7 

426 

442 

omitted for 

Y 

467 
461 
449 
456 
469 

442 
453 
453 
454 
448 

440 
439 
437 
437 

Y 

461 
425 
439 
457 

427 

450 452 
428 
418 
* 
423 
425 
406 
* 
* 
* 
* 
* 
* 
* 
* ,  * 
* 

447 
436 
434 
425 

t --------. 

438 

455 

5 

Y Y Y  

453 
4i4 
432 
440 

429 

;% 
4204 
415 
* 
421 
425 
425 
419 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

431 
439 
409 
4;7 

428 

440 

(day 

-_I1__lll_l_I____I 

Y Y  

452 
443 
444 
451 

442 
445 
437 
439 
436 
* 
* 
* 
443 
435 
* 
* 
* 
* 
* 
* 
* 
Y. 
* 
" 
443 
436 
43*5 

-------.---- 

441 
--------_.-.-- 

446 

Loss of 

Y 

459 
4 6 ~  
453 
454 
462 

456 
"56 
451 
455 
447 

441 
439 
445 
439 

3 4  

452 
440 
439 
446 

437 

;; 
433 
430 
* 
429 
437 
430 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

439 
439 
433 
420 

------p-______ 

437 

444 

record 

445 
* 
'* 
+* 
* 
I* 
* 
* 
* 
* 
455 
4S2 
449 
445 

452 

46r 

443 ,  
* 
* :  
* 
* 
* 
* '  
* 
* 
* 
458 
449 
451 
441 

453 

4S8 



Tmm 15 
I Hourly values of Vertical force, r 951 

(Averages for sixty minutes centred at the full houna of Greenwiah mean tune) 

September 2,oooy piura tabular quantit~es 

Date 

7.2 
t1 
t 3  
t 4  

5 

6 
7 
8 
9 

10 

I I 
I2 
13 
14 
15 

tt16 
17 
18 
r9 

t t z o  

t t z1  
t t z a  

23 
24 

tt25 
26 
27 
28 

t3o 29 

, - 
- 

Mcar 

Meant . 

J. International quiet days. 
t trnternational disturbed days. 

- 
15 

457 
451 
440 
455 
466 

462 
4-55 
455 
443 
4 
* 

431 
4 7  
433 
427 
* 
* 
* 
* 
* 
* 
* 
* * 
* 

4s2 
a2 
448 
4:7 

446 

454 

Mean ' 

y  ' 

458 
424 
450 
460 

448 
449 
449 
437 
429 
* 
* 
* 

430 
426 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

441 
440 
428 

--*---- 

443 

--- 
for 

16 

Y Y Y Y  

459 
456 
442 
456 
469 

460 
455 
457 
450 
428 
* 

433 
423 
433 
426 
* 
* 
* 
r) 

* 
* 
* 
* 
* 
* 

452 
448 
449 
428 

449 

457 

Rmge 

- 

Y 

22 

i0 
42 
48 

57 
3 3 
34 
43 
43 
* 
* 
* 
37 
50 
* 
* 
* 
* 
* 
* 
* 
* * * 
* 
48 
7 I 
4" 

43 

----'---~--- 

*.-.-* 

23 

463 
448 
449 
468 
455 

454 
453 
452 
448 
438 

* 
437 w 
435 
436 
* 
* 
* 
* 
* 
* 
* I  * 
* 
* 

452 
449 
448 
4f7 

450 
-------.ICI-,-'1CCCI1L--3L-.--5.CI,-CCI.F.L-CC-..--.II--I--, 

460 

omrn~rted 

M. T. Maximum 

Tlme 

H. M. 

oo 15 
10, 125 

22 00 

11 35 

11 45 
I2 15 
12 40 
oo 45 
oo 20 

* 
* 
* 

02 05 
or 50 

* 
* 
* 
* 
* 
* 
5 
* 
* 
r(l 

* 
00 40 
19 20 
01 05 

/ 

means). 

Hours G. Minimum 

Time 

H.M. 

06"55 
94 4 0  

b7 10 
06 50 

08 15 
05 50 
06 05 
06 30 
07 15 

* 
* 
* 

06 40 
08 05 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

10 50 
06 55 
06 

$0 

, 

-.----... ."l- 

'20 

458 
453 
448 
462 
461 

453 
457 
456 
430 
444 

Mag. 

y 

467 
4z2 
470 
482 

, 469 
458 
460 
457 
450 

' *  
* 
* 

451 
446 
* 
8' 
* 
* . *  
* 
* 
* 
* 
Y 

* 
458 
459 
453 

~ 

---------- 

17 

I----- 

461 

Mag 

y  

445 
43.2 
428 
434 

412 
425 
426 
414 
407 
* 
* 
* 

4x4 
396 
* 
* 
* 
* 
* 
* 
* 
* * 
* 
* 

410 
388 
4:" 

; 

.) 

21 

, 

461 
451 
449 
465 
464 

451 
4-52 
454 
449 

18 

460 

. r 
22 

Y Y Y Y  

464 
449 
452 
468 
461 

454 
451 
452 
448 

Ig 

462 

444 1 439 

454 
449 
460 
463 

455 
454 
457 
431 
442 
* 

443 
449 
429 
436 
* 
* 
* 
* 
* 
* 
* 
* 
* 
C 

451 
444 
457 
445 

449 

459 

456 
445 
460 
464 

459 
454 
458 
448 
428 
* 

437 
429 
434 
430 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

457 
447 
452 
443 

4-50 

459 

* 
443 
3 
434 
438 
* 
* 
* 
* 
* 
* I  

* 
Y 

* .  * 

453 
449 
454'  
4$7 

451 

460 
- 

* I  * ;  

428 431 
438 440 

456 
446 
461 
463 

460 
449 
459 
432 
439 
* 

442 
4 5  
430 
435 
* 
* 
* * 
* 
* 
* 
* * 
* 

454 
445 
452 
442 

- , , - ,  

- - , - - . - - . * I - c  

449 

459 

* Loss of record (day 

* 
* 
* 
* 
* 
1E 

* 
* 

* .  
* 
* 
'# 

* 
Y 

* 
* 

453 
445 
456 
422 

450 

458 

452 
449 
458 
447 

451 

459 



October 

T~~~31T316 

Hourly values of vertical force, I g~ I 
fAvtragcs for rixty minutcs centred at the full hours of Greenwich mean time) 

2,000 y PIUS tabular quantitiea 

t Interaationsl quiet days. 
tt Ixltarnatioaal disturbed days. 
* Loss of record (day omitted for means]. 

- 

- 
--'I 

--- 

Date 

----..---- 

I 
2 

3 
t4 
5 

t 6  

tt;: 
9 
10 

I I 
r2 
I3 
14 
T 5 

16 
tt17 
tt18 
ttr9 
20 

2 1: 
22 
23 
f24 
7'2s 

2 6 

+ti$ 
29 
30 

t3 1 - - - -  
-- 
-- 

Mean*? -- 
Mean*tt 

o 

-..- I-- 

Y  

448 
439 
442 
440 
443 

440 
449 
440 
449 
439 

448 
449 
438 
449 
445 

450 
447 
449 
450 
450 

448 
437 
448 
440 
43'3 

451 
438 
446 
44-59 
448 
* 

-- 
r-lm- 

445 --- 
439 - 
446 

& 

I 

-- 
Y 

449 
441 
448 
447 
449 

448 
449 
445 
447 
440 

449 
448 
440 
446 
451 

449 
449 
450 
450 
449 

448 
441 
449 
449 
440 

447 
445 
448 
4-50 
449 
* 

- 
--- 
447 -- 
446 - 
448 

*Y,.I 

z - -- 
Y  

438 
436 
441 
438 
452 

447 
447 
448 
444 
439 

449 
444 
446 
444 
456 

453 
452 
450 
448 
450. 

44sW 
4471 
4491 
447a 
439 

440 
440 
448 
452 
448 
* 

C-CC-.. 

446 -- 
443 
-,- 

449 

10 

-- 

426 
428 
431 
431 
430 

443 
427 
427 
423 
427 

437 
436 
438 
437 
433 

425 
428 

427 

416 
423 
433 
428 
449 

426 
426 
427 
$50 

438 

--* 

.- 
431 - 
438 .- 
430 

x x  

-- 

427 
433 
430 
437 
434 

446 
427 
447 
427 
4x9 

438 
425 
417 
438 
438 

437 
427 

423 

426 
428 
438 
433 
449 

427 
429 
424 
448 

437 

- ,  

p y  

433 -- 
44x - 
437 

3 

--- 
Y 

424 
427 
427 
424 
443 

441 
442 
445 
438 
444 

449 
438 
454 
441 
449 

440 
442 
449 
441 
449 

441 
439 
449 
441 
445 

445 
431 
446 
454 
448 

- 
-11. 

44r - -- 
438 --- 
445 

4 

- 

410 
409 
415 
416 
435 

438 
431 
441 
424 
451 

444 
430 
449 
430 
434 

438 
433 
429 
437 
440 

438 
438 
449 
439 
445 

449 
419 
442 
4z2 

454 - 
435 - 
435 -- 
436 

6 

C--C 

Y 

394 
380 
397 
421 
405 

426 
4r8 
447 
407 
444 

433 
422 
441 
422 
417 

415 
401 
415 
4J'7 
416 

415 
428 
438 
4-42 
451 

436 
403 
409 
449 

449 
U 

r I 

421 
-,, 
435 

-,- 
418 

12 

,-3 

Y Y Y Y Y Y  

430 
431 
424 
438 
435 

446 
425 
440 
427 
426 

433 
429 
420 
438 
438 

444 
429 
449 
437 
433' 

34 
434 
438 
437 
445 

426 
438 
448 
i44 

438 

-,- 

.- 
435 - -  
441 

-C- 

441 

13 - 
436 
433 
427 
431 
435 

447 
425 
438 
427 
427 

439 
438 
427 
440 
441 

442 
439 
450 
445 
438 

438 
431 
449 
442 
445 

437 
438 
424 
445 

438 

- 
437 -- 
443 

v-. 

439 

5 

-4- 

Y ' Y  

396 
393 
401 
416 
41'3 

436 
425 
447 
416 
449 

440 
427 
442 
422 
422 

419 
415 
415 
426 
427 

423 
435 
442 
438 
448 

445 
410 
432 
4?9 

449 

--, 

427 - 
435 
d-- 

427 

Hours. 

y1-4 

Y 

402 
335 
404 
427 
408 

429 
416 
436 
409 
431 

427 
425 
447 
428 
414 

416 
400 
427 
419 
416 

409 
423 
438 
434 
453 

437 
410 
406 
949 

456 

6-0 - -  
421 
,,, 

436 
P-C--- 

418 

G.M.T. 
-- 

14 
-- 

436 
436 
437 
438 
436 

447 
425 
444 
425 
431 

440 
439 
439 
440 
442 

433 
449 
449 
439 
438 

438 
428 
439 

44t 44 

438 
438 
422 
4$l 

440 

, - -  

-- 
438 
--1 

444 
---II 

44r 

7 ' 8 !  - 
Y 

409 
405 
413 
427 
418 

435 
4.22 
416 
416 
426 

430 
429 
450 
430 
416 

413 
403 
424 
425 
4.19 

406 
424 
438 
428 
446 

438 
416 
415 
420 

450 
- 
-> 

424 - 
434 -. 
417 

g - 
418 
418 
419 
428 
424 

439 
425 
418 
4x8 
426 

429 
438 
448 
431 
424 

415 
416 

44; 
422 

415 
420 
438 
427 
447 

426 
422 
420 
350 

440 

*- 

427 - 
435 

, .-.-- 
421 



October 

TABLE 16 

Hourly values of vertical force, I 953 

(Averdges far slxty mlnu,es centred at the full hours of Creenw~ch mean lime) 

2,000 Y plus t~bu la r  quantities 
- 

j' Tnternationul qulet: days. 
International dis~urbed days4 

* Loss of record (day om~tted for means:. 

55 DG. obs. k k. 

- 

Date  

-I--,-C-, 

I 
2 

I : 
5 

16 

I li 
9 

10 

I I 
12 

13 
14 
15 

I G  
1117 
1118 

? I  79 
20 

2 x 
22 
23 

124 
1 25 

26 
27 

1128 
29 
30 

131 
C. 

' ---.I 

Mean -- - -- 

Range 

,--, 

Y 

60 
77 
54 
33 
52 

26 
37 
45 
44 
35 

28 
29 
41 
33 
48 

50 
62 
57 
37 
46 

43 
42 
21 
28 
16 

31 
49 
94 
22 

* 
--- 

43 

-- 
I 

Mean. 
---, 

Mean.j 1 

Mmxm~~m 

----- 

IS -- 
437 
438 
438 
438 
437 

446 
422 
438 
429 
438 

441 
&lo 
442 
44I 
439 

446 
4-45 
442 
444 
446 

441 
437 
447 
445 
449 

438 
438 
417 
447 

444 ---- 
--- 

439 -- 

- 
T ~ m e  

-- 
1 

0 6 2 0  
0 6 1 5  
0 5 5 0  
04 40 
0610  

06 ns 
07 20 
08 I0 
0 6 0 5  
11 10 

06 40 
1125 
r ~ 1 5  
0 5 x 0  
0 6 0 8  

445 

437 

Mag 

-- 
y 

390 
3 7 2 .  
397 
414 
4co 

425 
413 
405 
406 
418 

425 
422 
416 
418 
408 

16 

--3 

Y Y Y  

438 
438 
435 
438 
436 

447 
427 
442 

438 

444 
438 
447 
447 
441 

442 
441 
446 
444 
445 

442 
436 
448 
448 
449 

442 
445 
406 
448 

447 
---. 

-- 
441 --- 

18 

-9- 

Y 

437 
439 
439 
439 
438 

449 
428 
437 
444 
441 

446 
439 
448 
438 
438 

447 
450 
449 
441 
449 

447 
449 
444 
445 
449 

439 
440 
412 

449 

449 

-- 

442 --- 

I7 

--- 

436 
4 9  
438 
438 
436 

44# 
427 
44O 

4 4 U 4 4 - 0  
444 

439 
438 
448 
440 
441 

437 
438 
461 
448 
448 

446 
446 
449 
449 
449 

447 
447 
427 
449 

448 

-- 
- -- 

443 
--d 

445 
----'-C 

436 

21 

--CI 

Y 

438 
439 
442 
443 
439 

449 
438 
440 
438 
451 

450 
439 
441 
449 
449 

449 
456 
450 
444 
449 

440 
449 
440 
439 
449 

437 
444 
448 
449 

449 
-11" 

C-L 

444 -- 

0 8 2 5  
0 5 5 5  
0 5 3 s  
0 6 1 5  
08 00 

a8 20 
0 9 2 5  
09 45 
08 15 
1215 

I0 25 
0610  
18 50 
12*40 

* 
. , 

---- 
- -  

446 
--.I-- 

443 

445 
.--- 

456 

Hours 

19 

--- 
Y 

436 
439 
439 
440 
441 

449 
428 
443 
444 
444 

450 
439 
445 
441 
441 

449 
450 
448 
442 
445 

446 
449 
440 
442 
449 

438 
442 
406 
4$9 

448 

wCt- 

--- 
442 --- 

445 
3-- 

448 

408 
396 
403 
416 
410 

406 
418 
429 
423 
438 

420 
400 
392 
43*8 

* 
. . 

-- 
- - 

445 
--.-.I 

438 

G M T 

20 

I-- 

Y 

439 
438 
439 
441 
438 

449 
433 
442 
440 
446 

451 
440 
448 
447 
450 

459 
458 
449 
444 
453 

449 
449 
442 
441 
449 

440 

445 4 5 
449 

448 

-- -- 
447 --- 

445 -- 
438 

Mag --- 
y 

4.50 
449 
451 
447 
452 

451 
450 
450 
450 
453 

453 
451 
457 
451 
456 

458 
458 
460 
453 
456 

449 
460 
450 
451 
454 

45 I 
449 
486 
460 

* 
I.---r-, 

-.-.*-, 

-- 

Maximum 

22 Time 

---, 

-- 

Y 

438 
440 
44' 
440 
440 

449 
442 
439 
445 
449 

448 
444 
440 
444 
449 

449 
45f 
459 
452 
448 

438 
447 
445 
438 
449 

449 
440 
456 
4.39 

449 
C-- 

CC1- 

445 
Y-- 

444 
-4- 

451 

443 

452 

H M  

0115 
a 0 0  
0 1 0 5  
Q L O O  

014.0 

01 35 
01 00 
02 00 
0010  
21 05 

19 50 
0 0 1 5  
0 3 1 3  
0 0 x 5  
0 1 5 3  

2 0 0 0  
1 5 3 5  
1623 
2 3 4 5  
I9  55 

19 50 
1 8 1 3  
I S  20 
17 10 
6 7 0 0  

22 05 

0 1 4 5  
20 00 
00~10 

* 
-- 

-,-,-,-, 

-- 
- - - ,  

Y 

438 
439 
440 
438 
438 

449 
447 
442 
438 
442 

448 
439 
441 
444 
449 

456 
449 
460 
450 
448 

437 
448 
444 
439 
448 

439 
444 
460 
4$8 

449 

7- 

445 --- 

y 

428 
427 
430 
434 
434 

443 
431 
439 
4 3 ~  
438 

442 
436 
441 
439 
438 

439 
436 
443 
439 
439 

434 
437 
443 
440 
447 

439 
433 
432 
444 

* 
.--I--. 

- . .  
437 -- 



TABLE 17 

Hourly values of vertlcal force, 1951 
(Averages for s~xty minutes centred at the full hours of Greenwich mean rune) 

ovember 2,000 y  plus tqbuldr quantltles 

1 Internallonal quiet days. 
-ft Xnternatianal disturbed days, 

A * Loss of recard (day omitted for means.) 

Date 

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

f ? I3 
4 
5 

6 
7 
8 
9 

?lo 

I I 
12 

fP13 
TI 14 
rt15 

I 6 
17 

1x8 
119 
20 I :: 
23 

2 5 

7- 

- 
- 
.---r-. 

2 6 
t27 
28 

"f29 
30 

--v-- 

---- 
hiean- ------ 

IvIean t 
--I---- 

I 
Mean*?? 

10 

Y Y  

429 
4:o 
428 
429 

440 
428 
433 
429 
429 

440 
430 
426 
4-32 
422 

411 
4-39 
422 
422 
405 

430 
4'0 
428 
430 
422 

437 
440 
421 
419 
433 

--- 
-I 

427 --- 
428 

I(-..- 

425 

M. T. 

8 

Y  

426 
4y 
419 
436 

453 
429 
430 
429 
440 

450 
424 
440 
418 
418 

424 
442 
425 
425 
424 

438 
4x6 
424 
441 
432 

441 
451 
418 
428 
449 

--- 
11- 

432 
I-- 

435 
--.-----A 

426 

o 

Y 

451 
429 

* 
440 

9 

-..---------c-...-.---C-.-- 

Y  

425 
4:8 
418 
430 

441 
428 
430 
433 
430 

441 
429 
425 
429 
420 

4x7 
441 
427 
426 
414 

431 
412 
428 
438 
430 

441 
448 
421 
424% 
446 

--- 
----. 

430 --- 
433 

Id- 

425 

I 

I 

"-----.c..--c.* 

Y 

45J 
4 y  

. %  

440 

11 

439 
4 7  
432 
429 

439 
421 
429 
426 
428 

430 
426 
438 
429 
428 

4x8 
431 
4x9 
426 
415 

430 
418 
426 
427 
420 

430 
436 
427 
4-19 
422 

---, 

--- 
426 
-I- 

13 

7' 

440 
43: 
436 
441 

440 
436 
436 
428 
429 

429 
420 
420 
424 
431 

436 
430 
425 
430 
425 

429 
425 
429 
428 
429 

421 
437 
420 
417 
4.17 

. , 

428 
, 

6 

429 

* 
462 

* 
439 
430 
436 
446 

439 
4z8 
436 
4r8 
419 

430 
437 
416 
428 
431 

447 
425 
418 
424 
430 

434 
446 
4x6 
416 
440 

-cr 

--- 
432 --- 
434 

--. 

422 

12 

Y 

439 
4$4 
433 
431 

439 
429 
432 
427 
429 

429 
424 
430 
428 
428 

42'7 
431 
425 
428 
418 

429 
4x9 

426 

426 
432 
424 
418 
4x8 

- 

427 

2 

Y  

4zO 
* 
* 

456 

449 
442 
451 
450 
430 

431 
439 
439 
441 
430 

430 
439 
429 
429 
429 

426 
427 
421 
430 
430 

425 
430 
429 
421 
429 

-- 
- 

433 
-3- 

429 
-.- 

433 

4461 
441 
441 
442 
434 

439 
438 
436 
429 
430 

424 
437 
429 
430 
427 

430 
431 
426 
429 
429 

427 
432 
429 
428 
429 

,- 

3-- 

432 --- 
431 -- 
4 3 1 ~ ~  1 

- 
14 

--c-.I 

Y 

4to 
* 

434 
440 

4;: 
439 
428 
,431 

430 
424 
427 
439 
434 

429 
429 
428 
430 
428 

423 
430 
426 
426 
425 

420 
440 
420 
417 
418 

, 

+ 

429 
, - 

Houis G. 

7 

Y  

428 
4?0 

420 
451 

% 

4-30 
430 
428 
441 

449 
429, 
439 
418 
419 

429 
440 
424 
426 
431 

440 
419 
419 
436 
431 

439 
450 
417 
424 
444 

--- 
- -  

433 -- 
435 

425 

1 

3 

* 
: 
at' 

460 

456 
452 
451 
450 
439 

430 
433 
440 
440 
430 

429 
439 
429 
428 
434 

4z8 
426 
419 
429 
437 

421 
43O 
428 
420 
430 

-- 
434 

LC-.- 

431 
-4- 

433 

4 

------I- 

Y Y Y Y  

446 
44*4 

b 

461 

451 
451 
443 
449 
439 

432 
43O 
440 
436 
428 

428 
431 
425 
426 
439 

434 
429 
4r8 
425 
440 

422 
431 
421 
418 
434 

----*- 

-- 
433 
-1 

430 - 
431 

441 
443 
441 
441 
430 

434 
436 
433 
430 
430 

431 
437 
430 
430 
426 

429 
431 
424 
429 
428 

425 
432 
429 

. 426 
428 

--- 
-CI- 

432 
--I 

431 
--I 

4301 

432 -- 
429 

427 --- 
429 

5 

438 
4f' 

rk 

462 

450 
444 
432 
443 
446 

432 
422 
440 
428 
420 

427 
431 
4x7 
427 
433 

446 
429 
418 
419 
434 

427 
437 
4J7 
415 
440 

I 

Ad- 

----.I- 

431 -- 
432 
--.--I 

426 

423 

426 

430 

423 



TABLE 17 

Hourly values of vertical force, 1951 
(Averages for slxty minutes ccntred at tlze full hours of Greenw~cl~ mean time) 

November 2,000 y plus t ~ b ~ ~ l d r  qunntitles 

.j .F International disturbed days. 
* Loss of record (day ormtted for means.) 

- 
15 

--- 

4t0 
* 

45' 
44' 

439 
438 
44' 
422 
433 

-13' 
qz8 
4I9 
d29 
434 

4'9 
d29 
428 
429 
421 

429 
433 
4I9 
42C 
4'5 

426 
4dr 
419 
4% 
42r 

--- 
--- 

4" 

433 
C---- 

427 

Mean. 

---._, 

Y 
* 
>I: 
* 

443 
* 

438 
438 
436 
436 

436 
431 
432 
431 
428 

429 
433 
427 
429 
427, 
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TABLE 18 

Hourly values of vertlcal force, 1951 
(Averages for s ~ x t ~ ,  minutes centred at the  full hours of Greenwich Mean Tlme) 

2,000 y plus tabular quantities 

-- 

t International quiet days. 
f 'F International disturbed days. 
* Loss of record (day ormtted for means). 
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TABLE 18 

Hcurly values of v c ~  tical force,, 1951 
lAvciages ZOI cisty rninutcs celltrcd a t  tho ful1,hours of Greenwich mean tlmc) 

Decembei, 2,000 y plus 
----- --- -- - - - -- - --- --- --- 

.f.f Xntcrizatio~lal d~sturbed days. 
* L ~ s s  of record (day omitted ~ Q L  means), 

tabular 
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TABLE rg 

PRINCIPAL MAGNETIC STORMS RECORDED AT KODAIKANAL. 
( July--T)ecembcrp 1951) 

The followl~lg synlbuls and convelitlolis have bee11 used according to  recognised yractlce : 
( 1 )  A I ~ ~ I O X I ~ I ~ I C  time oi cndrng of storm constructed as the ilnlc of cessation of leasonably marked disturballcc movements 

in ~ l l e  tracez. 
( 2 )  s. L. -" Suddc~l cullllxlcn~erneiif: ; (. . .) = Gradual commcnccmelzt. 
(3 )  S~gns  01 a~nplltudea of +D' and (Z' taken algebraically ; (D-reclconcd rkpative bcing tnrcole~lqt) 

(2-lcckoned positive bang ver tlcally downwards), 
( 4 )  Stulnl dcsclibcd by dcgrees of acttviiy (m)-for mobfaate (when lange is between rgo y and 250 y ); 

(nzs)-for nso~lcautclj severe (when range 1s between z5r y & 4ooy); 
(s)--for scvclc (when range is above 400 y). 
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