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This bulletin ambodxs the results of obsorvationh of prominences made at godaikanal Observat03:y during 
the first half of 1960, supplemented by data from other foreign observator~es for those days on whioh Kodaikanal 
had imperfect or ho photogrtqhs. w e  t ~ k e  this opporttpity to thank the Observa$ories at Mt. Wilson and 
Meudon who have been k~nd enough to send their spectroheliogrsrns for the miaslng dqs .  

K Promimes  at the limb.--During the half-year under review, $oto~raphs of calcium prominences at the, 
limb were obtmned at Kodsjkanal on 152  day^, of which the plates for 146 days weri, utilised for the oomputationa ;; 
$he @bserva@r1es at  Mt  Wilson and Meudon urr(ll supplied speclruholiogrnnis for 20 d&ya. In all, the records' 
werc complete for 177 days during the half yea+r,and tl~cw were cou~~tcd ou 1084 affective days after giving due 
weightage for the quality of the ph~tographs, 

I 

The mean daily areas (in sq. minutes of sro) and the mean dady numbers derived from all the above recordd 
ere given below :- 
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The above figures show that compqred to the previous hag year'there has h e n  a dkoresse in boiih areas aatl 
numbers, the decrease being 34% in are@ an@ 15% ill ri"~1rhSsers. The sobthem h&apNew waruigdneral.ly' b 
active than the n o d  as in the previous half ywr. 
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Bar comparison ~ . b h  bhe data publsheh in bulletins p o r  to Y 923, i,c., Ylefore'the co-operation of athex obsetva- 
&ties flame into force, the values based on Boda&anal observations alone are also given below :-- 

koclalktmal data only 
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Tb'he distribution of ardw and numhars in ti0 ranges !of laCrtnde i s  reprreaented in the  following diagram* 

fig 1. Mean Areas and Mean Numbers of Calcium Prominences (Jaauary I to June 30) 

The most pronounced activlty of pronilnences, as judged from areas, is centred in latitudes 30°-350hT 
and 20°-25QS . . This qep~esents an, cyuatorial dr1& 07 the peaks of activity by 10' as compared wlth the previous 
half-year. The small b~gh Jatltude maximum in the north has ~emslned stationary at 65'-70' as ip thei lat  
half-y ear. 

The monthly, quarterly and half-yearly areas, numbers, heights and extenta of prominences as obtained fron 
photographs of all the three obaervatoriw are shown in the following table :-- 



29 

TABLE I 

The followmg table gives the di8tribution of promhenctes easG and wmt of the sun's a& :- 
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Tho eastern defect in both the areas and the numbers persivts as in the previous half-year ; the defeot is more pro- 
nounced in the case of numbera. 
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Metallw Prornin,~~zces.-Blleven metallia prominences were observed dnnng the' period under ~eview ; their 
dettuls are given in the table below :- 
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The metallic prominences were distributed arr follows :- 

Nch!fo-The key to the wave-lengths of the metallic lmes la given below - 
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Pssticular~ of Doppler sWts obse~ved m the ohromoupherere and tho prominoncas w ~ t h  the spectxo~cope are 
aolleoted ia table 111. 

TABLE 113' 



TABLE l[Ibcoratd. 



In all, l,is~la~cmonts were rccord~d on 43 oecaq10ns as agninst 17 in the prev~o~ls half-year. 
these &splscements was as f0 l l0~8  :- The distribution 

Latitude North 
0 - - 3 0 . * * . m . * . . . s m  23 

South 

31-60 . . e . . . * o e o . m  7 
10 

0 1 - 9 o . . . * . r n . . r n . . . .  1 
2 . . 

Totnl . -- 3 1 12 -- - 
E a s t l ~ r n b .  . . . . . . , , . . . 23 
Westl imb.  . . l . rn . . . ,, . 20 

12 of these displacements were towards red, 11 to~fixds violet and the Xemalnlng in both &rections sh&- 
neousl y. 

A large eruptive prominonoo was observed on February 3 at a ~naan latitude of 2 - 5 O  south e d e n h g  over 
32' on the west limb and coverlng an area of  about 8 square ~1:11a1xtes of ara. (This prominence was seen as a long 
dark marking on the hydrogen spectroheliograms talcen from Januu ry 22). The prominence showed large Doppler 
displacements befoorc it erupted. A serles of photographs wero secured from 0 7  hrs. I. S. T. to 1,427 hrsm 
1.8. T. dur~ng the different phases of the muption. The maximum hcigllt r~aohed by the  promonce  as recorded 
on the K spectrohehogram talcen a t  1112 hrs. I. 8. T. was 630 seconds of arc or nearly 2,85,000 rmles. 

$eversals c l ~ d  dispZaonments otn the sun's disc. 

The 33-alpha line was observed in emission on the disc in the vimnlty of spots on 36 occasions and the D, line 
in absorption on 27 oocssions. 3 displaaements of the H-alpha line were also recorded on the dlso near spot 
regior~s, The hstrlbution of theso revdrsals and displacements was as shown below:- 

North Soutlt East West Total 
Bright ravoraals of H-a,lplia lrno on tlio diso . 20 10 28 8 36 
Dark ravor~lal~ al: D, h e  on tho dlso . 19 8 21 6 27 
Displacomants of H-alpha lure on the cllso . 2 1 1 2 3 

Observations o j  Reig71ts of promznefioes en. Ha, D3 rind Hp Ziraes. 

Spstematio visual observations of the heights of conspicuous prominences in the H-alpha, D, and Ha linea 
were begun with the prormnence qmctroscope from May 1947. The vnl~~es  thus obta ined were compared drith the 
heights of the same prominences measured on the K spectroheliograms. The following table gives details of these 
obs~rvu,tions made up to the end of the first half of 1960. 
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Obse~vat.tons wzth the Hale Spectrohelaoscope. 

Details of observat~ons of the Doppler dxplacements of the ~ - a l ~ h a ,  lme over prommenoes and dark lrlarlunga 
made with the spe~~txobehoscope are gmen Inelo~ :- 

Xorth South East West Total 
Displacements m prominences . , . 30 11 21 10 31, 
Dlaplacements m dark markrngs . . 14 ti 10 9 

Displacements towards lo 1 
A r '"n 

Red Violet Bothways 
In promlnencss , . . . . . . . , . 7 4 20 
In  dark marlungs 4 e , .  • 5 6 8 

Particulars of solar flares obee~ved with the spectxohel~oscope durmg the perlod under revlew are given in the 
following table :- 

TABLE IV. 

Detajls of H-alpha dark markings and promlnences whose sudden &sappearances within an interval of 24 
hours or less were observed are summarlsed below :- 
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Date 

- 
1950 

January 22 

JGebruamj 17 

J 

Nature of phenomenon 

=-alpha dark markings . . . . 

I 
1 0  

22 i 0840 
I 

09 45 

07 40 

- 

+19 1 70 E 1 0.8 

08 14 

Date and tlme of ppnomeaon when 
lost seen I. S. T. 

H. M. 

January 6 . . . . . 11 30 

0846  0 8 5 5 1  +13 27W 

March 5 09 41 

? 0 

13 

1 
a i 15 40 

1 08 23 j 
Aprol 

Z ~ Y  

June 
5 I 08 25 

Co-ordinates of phenomenon 
when last, seen 

Mean 
lat~tude 

. 
0 

(a) 32 N 

-16 

tug$c!z&f. -- 
0 

7 W 
22 W 

12 E 

21 W 

10 I3 

2 E 

31 3Z 

I (b )  36 N 

67 E 1 

M ~ h 2 6 ,  . . 1180 

Apd11 . . . 11 30 

A N 1 4  . . . . 1110 

April18 . . . . , , 11 30 

June20 . . . . , . 11*3OU 

42 N 

39 S 

37gN 

27 N 

20 N 

I 
08 10 

11 20 

08 30 

08 33 

, $27 

1 

+13 

4-22 

NnZ 

n22 

$6 

30 W 1 

4 8 E  1 1 1 3.. 

46E I 1 ' 
I 

14E 1 1 2.0 

46W 

I 



Promiwws pojected ow thc disc as A-alpha absoiytdon naarkiws. 

During the period ~mndor revicw,  photograph^ of the Sun's &so in the H-alpha line were obtained at Rodaikannl 
on 159 days, of  mh~ch the plates on 5 days were rejaded CILIO t o  their poor quality. Bpectroholiograms were 
also rocoived for 23 days from the Mi. 'IY~lson Observatory and for 17 days from the Meudon Observatory. Tho 
reoords were thus available for 178 c1a.y~ of the half-year and those wero reckoned osl 172a effective days aftor 
necessary weightage bang g~ven to the quality of the photographa. 

Nature of Phenomonan 

The mean daily aroas (in n~illlolllbs of t l k ~  Sun'a visible hemisphere unoorrectod for foreshoxtening) and the 
mean daily numbers of the $1-alpha dorlr markings as derived from tho~e photographs are glveu below :- 

Date and time of phenomenon T~mo 
when last seen 

-------- --- 

Co.ord~natecl of Phenomenon 
when last aeon 

1- 

Mean Limb 
L&tlt~de I 

7- + 
Mom dally 

&MDB. Mcan claily 
(millionlhs nurnbors 

of tho 8un1n 
visxblo 

hsmaphoro) 

68 N 

20 N 

2EifrP3 

285 

l64N 

33&N 

139.5 

Total . 3067.4 92 313 

L 

E 

E 

W 

W 

E 

W 

E 

I ( I  , ) 

The above values lndicate that there has been a, decrease in bobh tho areas and the numbera (s~milar to the 

- - - -  

Prominsnoes . .  

trend shown by prominences on the llrnl)), the decrease in axens being 13% and that in numbers 14%, as compared 
wit11 the corresponding values oE the prevlous half-year. 

-- - 

January 11 . 15 I6 

January21 , , , , 07 46 

Eebruary 2 . 08 00 

Xebruary 3 . .  07 45 

Apr1119 . 11 80 

May 18 , . , . . 1 4 2 0  

Mey19 . 1100 

, The figurea based solely on ICodaikanal photographs are alao given in order to faoilitate cornpariaon with 
the data published in Bulletins prior to 1923. 

Kodaikmal data only 
'7 

area#, Mean daily 
(millionths of nurnbors 
the sun's visra 
ble hornlaphero) --- - 

X 0 ~ h 1 1 r . . . . r r o . . . . . .  2284 7 17.69 



The distribution of the areas of the markings in latitude is represented in the following d~agram : - 

Fig. 2 Mean. Areas of Ila Absorption Ma~kings~(Jaazuaq.~ 1 to J u ~ e  30, 1950.) 

The zones of masimm activity of the absorption rtI~rliings are conired in iatitudos 25'--95"N and 26'-30'8, 
indicating a polemrd shift of the peaks dY activity by 6' from the positions in the previolls half-year. 

The distribution of areas and nd&%drs~fofhe'da2k &*kings about the Sun's axis is indlosted below :- 

East Wwt Peroentap 
East 

Total areae (Miho~ths of the Sun's mible hemisphere) , . . , , 829296 866048 48.12 

l * l p r  
1 

Total numbem . . . . . . . . . . . 2750 2830 49.48 
' ? 

k 

The eastern dkfectlin both the tttebs and the numbera still exists ss in the last half-year, but the defect is 
a ligbi6bk. 

10 



SVMMARY OF MAGNETIC OBSERVATIONS FOR THm ~ B ~ R S T  HALF OB 1950 

Beginnmg from this bulletin the results of magnetic obscrvatloi~s made at the Kodalkanal Ohsaxvatoxy wlll 
be included in the half-yearly bulidtin8 of the observatory w l u d  hrrve hitherto contamed only polar data. A brlef 
history of tbe magnetic observato~y, the instrumeiits and the sy~tem of O ~ S ~ L ' T T R ~ ~ O D  1s glvcn bclow. 

Tho Kodarlranal Magnetic OL.:ervalory is situated in the qrounds of the a~troaomical obse~vatory at latrtucle 
10°14' N and longitude 77" 28' E a$ an elev~t.tlou of about 7,620 ft. above meamea levcl. I<ndallcaual was selected 
as one of the fivc base rtatlons fop the ~nngr~irlac survcy of l;n(ha and a inagnotlo observatory was ct3rled at  this 
stat1011 111 1902 T111 l b L  6 tho mr gnet ir (~bsch~ vul ory Sunctionec~ under the control of tj.9 Survuy of India w~th itts 
heailqlml tcrs at Dehra lJuu In  1 91 6 the oh~ervuLary wan plticec! under the cantroi of t ho  D~lreetor, 80lar Physlc~ 
Obsexvato~y , fox 1 ctter ;-llpcbrvislon of work. The observat~ry was, however, clouocl dowtl on 1st Oct~her  1923 as the 
Suxvry of h d i a  no loilger rcqunrd the ~ b s e ~ r l t t l ( ~ i ~ ~ .  Tiie magnetic data eojlec~od clul h ~ g  I h2 pmcd 1902 to  1923 
h a ~ c  been publlslled in Vo1nme.i 1 to 19 of i T - P  " Hocords of Survey of Indm " 

In v l ~ : ~  oS the growlng rnq~t.rtnncr of goomfii 1:etic observations in rdat.1011 to sol LJ ~Lc~~oloenu,  and becnwe 
of the ploxlrn1t-y ol liodaiknni~l to tlic milyxlctlc: ( t f r~o io~  . the iusgnotlo obsurvstory wh-; ~ e r ~ l ~ ~ r l c t l  in January 1949 
as part of t1~e post-war c~uvoloprne~l, progral ame of tllc Kocltiiki~nal obsc~vatol~y. Ths kuildings of  the old mag- 
netic o~tscrv:11~1 y were almost lntnct and were rcy~ired tc honso the inelrun~o~tr  of tho new mtl ynetic: observatory. 

Locattun *---Tho ob~crvt~tory i s  built oil $lie western slope of the 11111 011 wlucll tLe old domes aiid oficen of the 
astrononl~cal olrservcttoi y r t and and qbor! 70 ftset below tho flour levdl of the domee. The var~omators are 
i ~ ~ t a I l e d  in an und~rgr~und room, 15' x 2Gr ,  with vcrg tl11ek waU~ which a1 c surro~~ncled on all aides by a 5' 
wlde passage Tho thermal ~nsulation of the variometer room is %heref~re i ery efficient. Supported on the thick, 
arched roof of tbe vaxrorneter room is rc waden hat which houses the inqtrumonts of sbsclute me~surerrrents. 
A masonry pdlar, about 300 yard8 to tbe north of the builii?ng, cnrrie. a reference mark for declination obse~va- 
tiow. 

T~st7ummt~ :-The new observatoq started with the old htpuments  wlii~h were in use 'tsfoxe 1W ; $h 
were renovated and put into commission. These consist of :- 

(1) H.F., V.F. and Declination Magnetographs of Watwn type ; 
(2) Kew Magrlctomoter No. 3 wrth a pair of magnetu for absolute messmnt-ents ot H and D ; 
(3) Wlld pattern Earth Induotor No. 46 by Sohulze, Potsdam ; 
(4) Glalvanometer No. 203 by Plath, Potsdam. 

Tl~u  vilrionieters are installed on isolated pillars in the underground room in precisely tho same way as they 
were in %lie old magnet~c observatory. A full doscription of these instruments and thew mountmng is g m n  m the 
records of the Survey of Inrl~a Vol. XICX (1901-20). The data incoxporatetl ia tho presont summary are denvd 
ent~rciy from tlxe records of+thgsa inst~uments. However, a set of La Cour ver~olneters has r~centlp been added 
to tho cqu~pmmt of the observhtory ; these have been installed in the wnonicter room by tho side of th.: Watgon 
magnetographs and systematic records'arc. being made with these ~rrsfrumcntr! smce June 1951. 

Dcterminatzon, qf absolute values :- 

(1) Absolute observations of H. I?. are made once every week (on Wednesdays) with Kew Magnetometer 
No, 3. 

(2) Absolute observations of declination are made onoe a week (on overy Thursday) with the sarue iwtm 
rntsnt, 

(3) Observations of inclination are made with the earth hauctor on all d a p  excepting Saturdays, Sundage 
and other holidays. 

Variometer r e d s  :-The charts for the t'ee Watson v&riome$ers ace changed every alternate day, the 
records fox two consecutive days being obtained on the same paper in the usual way. 

Determiwfion of scale coeflcient :-The scale coefficients of the H.F. and V.F. magnetographs are obtained 
fortnightly from aeflection observations performed on the instruments, wlth the deflector magnet at  distances6 of 
1CO cms. and 120 oms. in the oaae of the H.B. magnetograph asd a t  distances of 148 6 andJ22.6 oms. in the case 



of the V. 6". magnetograph. The value of the scale coefficient adopted for any month for H.F. is the average 
of the mean observed value for that month and those of the preceding and succeeding months 

The scale co-efficient of the declination magnetograph has been detemmned once for all and is 1 OFI1 per mm. 

The wale coefficients of H.B, magnetograph in v]cm. for the months January-June 1950 ale gwen below:- 

In the cam of the V F. inztrument, a scale coefficient of 20 r(/mm. has been adopted for the fimt r~ix 
months of 19.50, 

Xenqperatur e GO-efiiemt of t h  magnetographs :-The drurnsl range of temperature is the variometor room is 
0 *I0F. The animal range (summer maxunum-mnter mmmum) IS about 3 5 O B  The temperature coeffic~er&i 
for the H.F. and V.V.F. magnetographs were determined by heating experments For this purpose the slr tempera- 
turein the magnetograph room was raised by about 6' F by lamps and heaters and a series of temperature time nad- 
ings were taken dunng the perlods of rising and fall~ng temperature. From the coxre~pond~ng ordinstcs on the 
magnetograms the Lemperature coefficients were deduced m the usual way. The adopted value for thc N F 
magnetograph is 32 \1 par degree 3'. Tlus is rather a high value for temperature coefficient and is due t o  tho fact 
that the I1 F. magnet was locally made out of ordinary steel vire m the absence of a magnet of appr~prlato qnahty. 
This w111, hower er, be replaced by a col,alt steel magnet which has recently been supplied by Massrs Cambndgs 
Sciemdic Pnstn xeut  Co TEe temperature coefficient of the V.B magnetograph was found to be negllg~b~c 

Bme-lone 11~1ues .--(a) B x c  h e  values for H.P are denved by converting the menx ordinutw c*o:*rcsl~o1~41ng 
to ~bsoluto observation with Xew blaguetorn~ter No. 3 in terms of gammas and subtracting tllcsc couvert;cd or- 
dinatee from the mean observed abs~lute honziontal force. They are f~trther reduced t o  a unrforxn tcmpporaturo 
of 6Ei°F. t o  makc the series comparable from month to month and year to year. 

The adopted base lme value for any week is the mean of seven values, all reduced t o  6S°F, mcluding the glvc?t~ 
\week as fourth bf the seven. Brom tlus the baae line valuca fox the md~v~dual  days of tho week ?Fro dotarrnme(1 
after applymg neceaag~ tempxaturo corr?ctlon. Thw p r~ ; sd~~re  W&B adogted: as cnrtain itbsol~~tc ohaorvatlon~ 
yielded res~ilta diffsrlug by 100 to 200 gaynmss for the thra. da,ndard distances of 22 5, 30 bnd 40 cm* oF Lllo dv- 
flectumg ma,gneb Tho accuracy c;f the baw line value ~ ~ ~ r l ~ c ?  from the nbovo procedure is estiiantcti to  be j, 30 v. 

(b)  The baae-lme values for V F. magneto:~ams are dorived by ex$ress~ng theYn3an ordinates of V.Y. rnng 
netogmms ot the tune of mcl~nationobs~rvations in terms of gammas and subtracting these from the value8 of 
vertical force obtamed by mdtiplying tho value of H.F. at that time by the tangent ofilicllnt+tlon. The adoptttd 
vslues were derived In the same manner as for the H,F msgnehgrams 

The performance of the V.F. instrument dumg the first three months of 1960 was unsatisfactory, revulting 
in logs of r~cord on many daya The tabulation of V.F. for these three months is therefore ormtted. 

(c) While working out the atatistlcs for declmation, rt was noticed that absolute rnea~urement8 of dcclinati(~11 
made durlng 1950 were vltiated by consicl~3rable errors and therefore unsuitable for computation of the butlo-11ne 
value. It was fortunate, howevar, that no adjuetment had been made in the D magnetograph slnce its initial ~ r t -  
up and therefore tne base-line value could justifiably be taken to  be comlant. Thia c~rcumstnnce ptalmlCi,od 
the utdisation of the baee-lne value determuled with the required accuracy in 1951 for the puryoiios of tabulutivl~ 
of the data for the first half of 1950. Tne base-he value was derived by the usual proceclure of conver t u g  tllr. { r- 
dinate, correspondmg to absolute observation with Kew Magnetometer No. 3, into angle and ndd~ng thla t o  tlitt 
corresponding observcd i lb~ohi t~  ~ l e c b t ~ o n  value. The value of the base-line, so obtained, is 3°14'e0 The 
tabulated values of tfccbltr~ab~on arc) oorrect 'to & 0 5'. 

The opt~cnl arlnngcrnentv for the three magnetographs are such that with the H and the V ~ngtrnrncnt~ aa 
Increase in the oidlr~ato corresponds to an increase 1n the values of the elements ; for the D mapctogsph,  how- 
ever, an increase in the ordinate corresponds t o  a decrease m the weaterly declmation. 

Basic howrly udaes and associated mans.  

Bn: r e  8 u'l* -Tables 1 t u 15 c unr s m hourlv values of magnetic dechation, horizontal intensity and vertlcsl 
intensity. The hourly va1uw from the magnetograms represent the average values, during one hour, centred at 
the full1 hours of G.M.$, 



The columns headed ' maximum ' and ' mmiinimurn ' give the momentary extreme Values of the dement for 
each day. 

~ o ~ t e d  meccns :-At the botton~ c,f wch tnNe m e  given the average lhourlq values obtained (d) for all dsya, 
(&') for five international quiet days and (8% t )  for five intern~ati~nal ddt urbed days. 

P&zeipal magnetic storms :-Mnguct~cnlly a day is considered as (i) quiet day (ii) a day of dhtnrbaD- 
oe, a day of moderate drsturbance, (eu) a day of moderato storm ~~~ (v) a day of great storm, depending on 
the ranges and the oscillations m the rnagnctograms. At Kodallcanal, a day i s  provisionaUy bebg taken one of 
great storm if the rango in H is above 400*(, (ii) of moderate fitorm if the range is between 251y and 4 0 0 ~  and 
(zii) moderate distu~bance, 9 the range lics between 150\C and 250'f. The range is, however, not the only d- 
tenon used in assigning the character of a storm. 

Table No. 16 gibaes a ht of prmci pal ~ l l ag l~n t io  s torrns I ecorded during the first half of 1950. 



Titbles 1-6 : Hourly mean values of declina- 
tion (January-June 1950). 

7-12 : Hourly mean values of Horizon- 
tal Foroe (January-Jlme 1950). 

13-15 : Hourly mean values of Vertical 
~arco:  (Apfl-Jyne 1950). 

116 Principal Magnetic Storms 
(hnuarp-June 19 50). 



TABLE 1 
Dealination (Westerly) 

( 8 ~ e a a g ~  for sixty minutes centred at the full hum of Greenwich mean time) 1947' .5 plu8 Tabular quantitio~. 
Jmaw, 1960 

I Hours (1) G M.T. I 
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TABLN a 
Declination (Westerly) 

{Averages for sixty minutes centred at the full hours of Greeenwlch mean time) 1°47'*5 plus tabular quantities. 
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(Averages for sixty minutes centred a6 the fuIl hours of Greenwhich mean bime) 1°47'* 6 plus Tabular quaatitise, 
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42.2 

42 3 

43.1 

42-6 

420 

42.3 

42.3 

4 2 4  

41.0 
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TABLE 5 
Decimation (Westerly) 

(+4verages fox sixty nlinutoa cmtmed ati the full hours of Greenwicl~ ineall tlme) 1'47' T> plus tabular qualltltles, 
May 1950 
--. - -"---- 

I Hours (G M T ) 

D& 
- 

3 ' 4 '  5 6 7 8 9 10 11 12 13 14 

1 

2 

$ 3  

4 

5 

u b  

I 

41 9 

42-8 

42-0 

41 3 

41.2 

41.3 

41 1 40 3 10 3 / 40 3 $1 1 

40 0 

421 

40.U 

10 6 

40 8 
I 

404 

42 0 

40 8 

409 

400 

30 i 

40 0 

n o 8  

42.9 

41.4 40.7 39 8 

40 d 

41.8 -12 107  

/ 

41 7 

4 0 0  

4 0 6  

3P U 

39 7 

402 

2 No record. Day omitbed lw meen. 

24 

42 1 

44.2 

39 6 

40.4 

4 0 7  
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42 7 
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416 
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40.8 

404 

12 1 

43 1 

45G 

44 0 

40 l 

1 2 

421 
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/ 

Ik 0 

410 
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41 5 

42 2 

41.8 
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43 5 

j. F~ve lnte national ule 
t Five internat~onal 
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41 i 

39 0 

41+5 

3 0 4  

40 a 

41 J 

100 

(108 

4 2 0  

41.3 

41-6 

41*0 
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41.2 

41.2 

41.14 
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420 

40Q 

40 0 

41.1 ------- 
409 
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40*9 

30.7 

13.0 

39.6 

40 1 

40 2 

401 
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40.4 

41.1 

40.0 

4 0 7  
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4.0.9 

44.0 

43.4 

41.7 / 
i2.0 
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1 
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40.0 

3L1.0 

40 0 

-106.1 
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40*) 

3I0J 

40.2 

4)*7 
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41.1 

40 9 

f 

4 4  (3 
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42 6 

44 1 

423 

41 i 

43.0 

41 11 

43 6 
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4 

40~6 

43.2 

40$3 

.~J.~U 

42 6 

42L 

42.4 

1'1.6 

41 0 

12 9 

43) 

42'0 

42.2 

42.5 

420 

422 

43.3 

425 

42.3 

42.3 
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422 

6 1 3 0  

42.8 

430 

4 

424 

44.7 

420 

4217 

43.6 

43I 

43.2 

441, 

44.2 

411 
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43 1 

42 6 
4318 

44.0 
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424 

43 6 
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428 

43'7 

40.7 1 40.3 

/ 
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437 
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43 0 

45 2 

41.0 
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42.7 
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43.0 

44.3 

43.6 
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43.8 

43.6 
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46.0 

44.6 
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44.0 

43*2 
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43.0 
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-_I----- 
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42.1 

gZ*Q 

43.6 
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42.6 
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41.3 

/ 
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42 O 
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42.1 
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42.0 

42.0 
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42.3 
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&-0 
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42.U 

42.6 
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43.0 
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Tmm 5 
DeeTinatfon (Westerly) 

(Averages fnr s1-xty tyn~~~ututes centred n t  th~~lfl~irll ~ O U X : ~  of &oc?l~,wlr,h mean) lQ 47'. 5 plug fnbular q u a u $ l t l a s  

" 

Maan 

428 

42 1 

4 2 0  

41.9 

4i23 

44.0 

42.0 

41.0 

42.1 

42.6 

42-3 

42.2 

41.7 

42*6 

43.6 

42.1 

42.3 

42.3 

42.2 

42.6 

42.4 

43.0 

4 2 7  

42.6 

4 2 4  

49*6 

42.6 

42.3 

42.6 

42.1 

4 2 1  
----- I___- 

4.23 

.. 
days. 
mans,  

Mhrlmum 

T~mo 

a. M. 
8 1 0  

7 20 

0 3 8  

7 28 

8 5 0  

7 60 

7 2 2  

7 34 

I-) 56 

7 04 

7 00 

8 0 0  

8 20 

7 20 

7 60 

7 30 

648 

7 6 3  

8 1 4  

7 0 8  

6 42 

7 6 4  

7 4 0  

8 0 0  

7 1 0  

8 18 

8 0 0  

7 4 0  

7 0 6  

7 8 2  

22 

, _ I _ _ _ _ C I - . _ _ I _ - - - - - _ _ _ l -  

I 

4 2 2  

42 I. 

41.8 

41 o 

42.1 

1 9 

41*D 

42.0 

42.0 

' 41.6 

4 l * 8  

42*0 

41.9 

& * a  

41.5 

42.0 

42.1 

4211 

42.1 

4 2 6  

42.1 

4 2 6  

41.3 

42.1 

4 2 1  

42 1 

4 1 0  

41.2 

~ 4 2 * 0  

4 1 0  

4 1 8  

4 1 0  

4 2 0  

4 1 6  

mternatlonal 
international 

Day F No reoord. 

(4,M.T ) 

20 

t 

4 2 1  

42.0 

4 1 3  

41 D 

4 2 0  

42.1 

4 2 1  

42 0 

4119 

41.6 

4 . 8  

42.1 

41.6 

4210 

41.9 

4 

42.2 

42.1 

42.2 

42.2 

42.2 

4 1 6  

42.1 

4 2 1  

42 1 

42.0 

4 

4 2 1  

4 1 9  

4 2 1  

4 1 0  
--C-----------y-(-.-.--- 

42.3 

4 1 6  
I 

t 
W 

Mag. 

4 6 3  

43.U 

4.43 

44 3 

46.6 

46.1 

44.7 

a.3 

4318 

413.3 

46.2 

4 3 8  

43.1 

40.2 

43 9 

44.6 

44.1 

4 G * l  

44.3 

4497 

44.1, 

4 8 6  

46.3 

45.2 

4 4 1  

46.1 

4 . 8  

4 5 6  

46.0 

44.2 

- --- 
23 

r 
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4210 

41.7 

41 D 

41.9 

41-4 

4188 

42 0 

41.0 

41.6 

41 7 

r l*Q 
41 8 

42 0 

4). 6 

41*9 

4 2 0  

42.1 

4281 

4 2 4  

42 5 

42.13 

4 1 3  

4 2 1  

4 2 2  

42.1 

42.5 

4 1 5  

4 2 0  

4 1 8  

4 2 0  

4 2 0  

4 2 0  

4 1 8  

clplot dnp. 
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omilrtcd for 

D ~ t O  

3. 

2 

i t 3  

4 

6 

(4 

7 

t8- 

$9 

10 

11 
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13 

14 
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11 

j-18 

t l g "  

80 
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22 

tt23 

24 

26 

26 

t t27  
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29 

30 

2 1 

I 

4 2 1  

42 1 

41.6 

41.9 

42.1 

42.0 

4 2 0  

41.9 

42.0 

41 b. 

4144 

4 2 0  

41 7  

41 0 

41.8 

42.1 

42.2 

4 2 1  

42.1 

4 2 1  

42.2 

4 2 8  

41.0 
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42.1 

41.9 
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18 

f 

& 1  

42 0 
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41.6 

4 2 0  
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42.1 

42 1 

42-1 

42 0 

42*2 

42.3 

42 0 

42 1 

42*1 

42 2 

4 2 4  

42.3 

42.3 

4 2 1  

42.3 

4231 

4 2 1  

43.4 

4 2 4  

42 3 

4 2 1  

42.1 

4 2 3  

4 2 3  

4 2 3  
- _ _ _ I _ - - -  

4 2 1  

4 2 2  

4 1 9  

17 

I 

42-2 

41 9 

4 1 9  

42.0 

42.1 

42 1 

42.0 

41.9 

42.1 

43*a 

42.6 

42-4 

42 O 

42.3 

42-9 

42.2 

4 2 4  

4 2 6  

42.3 

4 2 0  

42 2 

4 3 0  
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4 2 4  
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42*8 

4 2 1  
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4 2 3  

4 2 ~ 3  

4 2 3  

4 2 2  

4 2 3  

16 

/ 

42.8 

42.2 

4 2 1  

a2 4 

4 2 0  

42.0 

42.1 

42 1 

42 4 

& 6 

42 2 

4 2 8  

42.1 

422.3 

42.7 

42.4 

42.0 

4 2 7  

4 2 3  

42.6 

42 2 

4,1-2 

42.1 

48eJ. 

42.2 

42.8 

4211,  

42.8 

42.8 

42.4; 

4247 

424. 

4 2 6  

4 2 6  

81 
.. 

Mean 
: , 

MesnJ. - 
MaenW 

l tan ge 

# 

i.6 

3-3  

4.8 

5.0 

6 0  

8.8 

4*P 

2.6 
I 

3 7 

6.8 

4+9 

2.18 

3.9 

6.5 

6.0 

4.8 

4.0 

6 3  

4.3 

1.9 

4.5 

~ " 0  

6.0 

4.9 

3 . 3  

B * O  

4.0 

6.7 

5.2 

4 2  

Hours 

19 

/ 

4 2 1  

41.9 

4 1 4  

41 4 

4 2 0  

42 1 

42.2 

B.1 

41 $ 

41.8 

41 6 

4 2 2  

41 3 

42 1 

42.0 

42.1 

42.2 

42.2 

4 2 3  

4 3 4  

42 2 

4 4  

41$9 

42.1. 

4 2 1  

42 2 

42.2 

4 1 4  

42.2 

4 2 1  

4 2 2  

4 2 0  

4 2 3  
. - ~ _ . - - e _ _ _ - - - - -  

4 1 8  
, 

M 

Tlmo 

D. M* 
2 0 0  

2 16 

3 f i 8  

1. 46 

2 1 8  

2 12 

2110 

2 48 

3 08 

2 18 

1 30 

1 3 4  

2 140 
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2 0 2  

:I00 

2 6 6  

2 6 6  

2 60 

2pj4 

2 3 8  

1 1 3  

2 4 2  

2 40 

2 3 0  

2 1 0  

2 3 2  

2 0 0  

16 

/ 

4 2 6  

42 O 

4 2 0  

42.3 

4 2 1  

42 2 

4 2 1  

42 0 

42 4 

42.4 

42 3 

4 2 6  

42-0 

42.3 

42 8 

42.3 

4 2 4  

42.5 

42.4 

4 2 6  

42 1 

3 

42.1 

43.0 

42.8 

42.0 

42.3 

42.6 

42.7 

4 2 2  

4 2 6  

4 2 4  

4 2 4  

4 2 4  

6 3  

4 7 

. 

. 

7 2 8  

,. 

. * 

mmum 

Mag 

' 
40.8 

40 7 

50.B 

~ $ 3  

30.0 

39-65 

30.8 

30.7 

40.1 

4 0 ~ 6  

40.3 

40e8 

39.2 

30.7 

38.0 

39,8 

4061 

39~8 

3 9 ~ 0  

3918 

40.2 

4 0 0  

4013 

40.3 

40*8 

40 1 
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38.9 

39.8 

40.0 

39.1 

"-.-----.----"---**, 

,. 

. . 
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Declination (Westerly) 
(A~erages for sixty minutes centred at the full hours of Crreenw~ch mea4 tune) lo 4'7'. 5 plug tixh~ilrr quanilties 

$me 1960 

I Hours (G M.T.) - 1  
8 

- -  

4 3 9  

44 8 

4 3 1  

4 3 7  

4 3 1  

44 2 

44.6 

43.6 

4317 

42+1 

43.3 

43.6 

4 4 2  

44 3 

44-1 

4 2  

43.8 

4 4 1  

44.9 

4 3 0  

41*8 

43.2 

46.1 

44 2 

4 5 0  

43.1 

4 3 8  

43.6 

46.1 

4 6 3  

4 3 9  

4 4 2  - 
4 4 6  

days. 
meane, 

9 

42.0 

44.1 

43.1 

4 3 1  

42.9 

43.6 

4 3 6  

43 1 

43.3 

42 0 

43-1 

42 7 

43.4 

43 8 

43.0 

4 4 9  

43 4 

43.1 

43.8 

43.1 

41-1 

43.0 

4 4 6  

43 0 

44-0 

42.4 

'43.1 

43.4 

46.1 

4 6 1  

43.4 

43.4 - 
4 4 0  

10 

--7- I : . . . . . .  
4 3 3  

43-3 

43.1 

43.2 

4 2 4  

43*1 

4 3 1  

42.5 

4 3 1  

42 0 

42.8 

42 0 

43.1 

43.0 

$2.3 

43.5 

43 7 

42.2 

42.7 

4 2 4  

4 1 3  

42.9 

44.1 

43 J 

43.7 

4 3 4  

43.2 

4 3 2  

4 4 2  

4 4 1  
-----...-----.-.*-------_------r-,".-. 

4I.O 

42.7 --- 
43.5 

6 

4 3 2  

44.0 

4 0 9  

41.6 

4 0 3  

42* l  

4 3 8  

43 7 

4 2 6  

41 7 

4 2 6  

42.2 

4 4 1  

42 5 

& * 8  

4 3 6  

43 3 

4 2 8  

43.1 

42.6 

4 2 6  

4 2 6  

4 8 3  

41.4 

4 2 8  

4 2 4  

42.2 

41.7 

42.9 

4 2 1  

4 2 5  

4 3 2  -- 
4 2 2  

Rve interna.Cont$l 
F l v o  I 
No reooad 

D.h ( 
\ 

1 

2 

3 

4 

6 

t 7  

8 

t+g  

10 

11 

12 

t18 

14 

T16 

16 

17 

18  

$19 

-7 , :  
4 4 0  44-3 

45.2 46.2 

41-G 41.7 

43.2 4 4 1  

41-2 42.6 

4 3 ~ 3  44.4 

4 4 0  44.7 

44 5 4496 

4 3 2  4 3 3  

41.9 41 8 

4 3 1  4 3 6  

42.6 43.5 

4 4 6  4 4 4  

43 8 44.2 

4 3 7  43.8 

43.9 46.0 

43 8 4% 8 

4 3 6  4 4 3  

44 2 4449 

4 3 0  4 3 1  

4 3 1  42I)  

43.1 4 3 3  

4 4 7  4 6 4  

42.4 43 3 

4 3 6  4 4 7  

43.2 4 3 2  

43G 4 4 i  

4 2 9  43.6 

4 4 0  4 6 4  

4 4 2  4 6 6  

4 3 4  4 4 0  ------------ 
4 3 9  4 4 2  -- - - -  
4 3 4  4 
-- 
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nturnatlonql d~flt~lrbrd 
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4 1 7  

41 8 

41.9 

,422 

42.2 

41-4 

411 

41 9 

41.8 

41.9 

4 1 3  

41.6 

41.5 

41.6 

8 1 9  

1 1 4  

41 4 

4 1 3  

41 4 

1 

I 

4 0 9  

40 7 

41.3 

41.5 

41.2 

40-5 

4 0 4  

41-2 

4 i 3  

40 9 

4046 

41 4 

41-2 

41-1 

41.1 

4 0 4  

41.1 

40.8 

41.2 

3 

I  

40-5 

39 6 

M O  

40.0 

40-0 

39 9 

4 0 9  

41.1 

4 0 2  

40 0 

4 0 7  

40 6 

4 1 2  

40-6 

40-8 

42.2 

41 5 

4 1 1  

41 1 

2 

_L_--,-_CCII__II 

a 

4 0 3  

39.7 

4 0 9  

4 0 3  

PO.1 

39-9 

40.4 

41.1 

4 0 6  

39 8 

4 0 . 2 '  

40 8 

4 1 1  

40.7 

4 0 Q  

4 0 4  

40.8 

4 0 6 '  

40 Q 

11 

- -  

42.5 

42 6 

43.0 

4 3 0  

42.2 

43 2 

4 3 0  

4244 

4290 

42.1 

42.3 

41.9 

42.9 

42.6 

4 1 4  

42.6 

43.1 

4 2 1  

42 1 

4 2 1  

41*6 

42.3 

4 3 9  

43a1 

4 3 3  

43*1 

43 0 

4 2 9  

43.1 

43.3 

42.6 

a . 3  -- 
4 3 1  

13 

___I 

42.1 

42.3 

42.9 

42.3 

4 2 4  

4 

t 

41.7 

42.1 

4 0 4  

40.6 

4 0 0 ,  

4 l n l  

4 2 2  

42 6 

41.6 

41 2 

4167 

41.4 

4 2 6  

41 5 

41.6 

4 3 2  

42 7 

4 2 1  

41 4 

4 0 9  

41.1 

40.1 

4 0 9  

40 2 

41.1 

4 0 9  

4 0 8  

39.2 

39.9 

390 

40.5 

4 1 0  - 
3 9 8  

4 0 8  

4 0 3  

4 0 2  

4 0 6  

40 2 

4 0 3  

4 0 7  

4 1 1  

3 9 4 ,  

4 8 0  

3 8 5  

4 0 4  
- - _ _ .  

4 0 8  
r--- 

3 9 s  

12 

- 

42.2 

42 3 

4 2 4  

42.9 

42.2 

43.8 

4 2 8  

42 4 

420 

42.4 

42.6 

42.8 

4 3 0  

43.2 

41.4 

42.1 

42 6 

41.9 

422.2 

41.8 

4 1 3  

42.6 

4 3 2  

43.1 

4 3 1  

4 2 4  

4 2 5  

42.9 

4 8 1  

43.1 

4 2 6  

4 2 2  - 
4 3 3  

$w 

$1 

92 

33 

t t a 4  

26 

26 

27 

28 

f62Q 

fj-30 

Mean 

Mean? . 
Maant !  

-- 

14 

- L .  

k2.4 

43.8 

4 3 2  

4 2 8  

42.8 

41.6 

41.6 

4 l . t  

42-1 

41.2 

42.3 

41.5 

41.1 

40.4 

415 

40.3 

41.6 

4 1 9  - 
4 1 1  

t 
'ft 
5 

4 . 4  

42.0 

42.1 

41-7 

40 2 

U.9 

41.1 

4 2 0  

4 1 2  

41.9 

4 0 1  

4 1 6  - - -  
41-6 

r-- 

4 1 1  

4 3 ~ 6  1 43-4 

40-8 

41.1 

4 1  

4 1 2  

40 0 

4 0 6  

4 0 9  

4 1 3  

4 0 3  

4 0 8  

3 9 8  

4 0 9  

4 0 9  -- 
4 0 4  

4 2 0  

43.0 

43.0 

42.6 

42.7 

42*4 

42.4 

42 4 

42e2 

42.1 

43.6 

42.2 

42 2 

4 2  

Q1*4 

49.8 

$210 

43.0 

42.8 

4 2 6  

4 2 ~ 6  

43.1 

43.5 

$ 2 9  

4 2 6  
.---, 

42.2 ---- 
4 3 2  

4 3 0  

43.2 

43.2 

42.0 

42.8 

42-L. 

1 2 * 6  

42.6 

42 -8  

42*6 

42.8 

?t2*4 

42.26 

42.4 

42.6 

43.2 

43.0 

43*4 

42-7 

42.8 

43.9 

4 3 1  

43.0 

42.9 

42.9 

42.7 ------ 
43,3 



TABbEI 6 

Decliaation (Westerly) 
(Averages fox aixty mlnutea centred a-b ti he lull hours 01 Gremwlch mcaa bime) 1' 47'. G plus IjsL ular quantitiaa . 

Moan 

I 

42 3 

42-6 

42.2 

43111 

41*0 

4 2 4  

42-6 

42.6 

4 2 4  

41.9 

42.2 

4 2 2  

42.6 

42.4 

42.3 

4 2 7  

42.6 

42.2 

42.6 

49~2 

42.1 

4214 

4 2 6  

4 2 1  

.iz 6 

42.4 

42.4 

42.2 

42.6 

42 2 

42.3 
- , - - - r - r - - - - t  

clap. 
meam. 

1 

23 

/ 

41 5 

42 0 

42 3 

,L:'*.tj 

1 

41-3 

41.7 

41 ti 

41.1 

41.3 

41.8 

4 2 1  

'4l.D 

4 2 0  

42.1 

4419 

43.0 

4 3 1  

43 1 

4 2 3  

42 5 

4 2 1  

40.1 

4 2 0  

4s 1 

4 2 1  

4 1 9  

42.1 

40 6 

41.6 
, - . - - . - - - -  

4 1 8  

42.0 

4 1 4  
Q 

q d b t  ddpr 
dabrbod 

for 

4 

Range 

,-.- 

I 

494 

6.0 

3.3 

4.2 

3.7 

f i e2  

a'o 
3.9 

3.7 

3 1 

3 .7  

3 8 

4.1 

4 4  

4.4 

5 0  

3.5 

4.3 

4 8 

2.8 

3 3 

3.6 

5 3  

4 8  

5.0 

2.8 

3.6 

4.6 

8.8 

7 .6  
.-,- 

4.3 

Maxlmurn 
" -  

T~me 

- P C - - .  

E M  

6 56 

O 20 

7 48 

7 06 

7 40 

7 2 2  

7 18 

B GO 

660 

O b8 

7 1 0  

7 3 8  

0 1 0  

740  

fl $4 

7 6 0  

7 00 

7 %  

7 30 

0 4 0  

6 10 

7 0 2  

7 7 0  

8 2 0  

7 2s 

8 5 0  

7 3 0  

6 50 

7 06 

7 30 

Dab 

1 

2 

3 

4 

8; 

?lo 

17 

8 

I t 9  

10 

11 

12 

tX3  

14 

h 6  

16 

17 

18 

710 

21 

22 

as 

tf34 

2.5 

26 

27 

28 

ft2$ 

tt$ 
4-L** 

N a a  
yr 

Mean.1 
__3.1 

1Meant.t 

anlrnurn 

Time 

IXM. 

1 4 6  

2 34 

2 40 

2 42 

8 60 

2 3 0  

1 4 0  

2 12 

2 4 0  

2 16 

1 4 0  

2 3 0  

3 4 2  

2 3 0  

1 48 

1 4 4  

2 00 

1 4 0  

1 40 

1 3 0  

1 120 

$ 3 4  

2 2 2  

1 6 4  

x, 34 

1 3 0  

$30 

2 36 

2 30 

130 

18 

/ 

4284 

42 2 

42 4 

43 G 

42.4 

4 2 4  

42 D 

48 0 

4 2 6  

42 6 

4 2 2  

4 2 3  

42.4 

42.4 

42 3 

4 1 0  

42 1 

4 2 1  

42-3 

4 2 7  

48 8 

42.7 

1 2 2  

4 2 1  

42-5 

4 2 7  

4 2 2  

42.6 

42.4 

42.3 ----------- 
4 2 6  

----C----- 

4 2 5  

42.4 

Meg. 

' 

44.0 

46.3 

43 2 

44.1 

43.3 

44.8 

46 1 

44 8 

43.8 

43 1 

4 3 7  

4 4 1  

rlti.0 

44*6 

44.7 

46.2 

44.3 

44.4 

4642 

4 3 1  

4313 

43*6 

466 

646 

45 a 

434 

4 4 2  

43.7 

45.8 

46-1 
----.I--t- 

- -- -- 

5 

I 

0 

42 5 

93.0 

43.2 

42.8 

42.9 

43.1 

43 1 

43-2 

4 3 3  

43.0 

43.0 

42.9 

4 3 4  

' l a a ?  

42.8 

4 3 0  

42.8 

42.8 

42-8 

42.4 

42.7 

43.0 

42-8 

42.8 

43.1 

43.1 

0 *1  

88.1 

43.3 

12 8 

42.9 

42.8 

43.0 

Mag, 

t 

40 2 

30.5 

30*9 

30.0 

30'1) 

30.6 

' 4081 

40.8 

40.1 

40.0 

40.0 

4 0 3  

40*9 

4 0 2  

40.3 

40.2 

4018 

4011 

4014 

40b3 

40 0 

40.0 

4 0 3  

30.8 

40.2 

40.6 

4 0 7  

39 1 

39-8 

38.2 

Hours 

10 

/ 

42.3 

42 1 

42 3 

42 3 

42 3 

4 2 0  

42 1 

42 4 

4 2 3  

42 1 

42.2 

42.1 

4 2 2  

42+3 

42 4 

4 2 6  

42 1 

4 2 1  

42.4 

4.28 

a3 0 

4 2 6  

4 2 0  

4 1 o  

4a 3 

42.6; 

42.1 

4 2 ~ 2  

41 d 

42-1 

L 2 3  

42.4 
- - - C - - L r - -  

41.9 

21  

----.-..-. 

f 

41 8 

42 1 

42*4 

4212 

42.1 

4210 

41-0 

41.9 

4 2 1  

42 0 

42.0 

4 2 0  

4 2 0  

4 2 1  

42 1 

4410 

6147 

8 2 1  

42.3 

4 2 2  

42.8 

43.1 

40-2 

413 

41 e 

4 2 4  

4 2 0  

48.1. 

40 9 

42.2 

4119 

42.1 

41.7 
4 

Fll?v{"&~~~~Olat~l 
P~ve 

G.M.T.) 

20 

I 

42 0 

42 1 

43 7 

43 2 

42 1 

4 1 6  

42.1 

h2.1 

42.2 

42 0 

4 3 1  

4 2 1  

4 2 1  

42-1 

42 2 

4 2 1  

42 O 

4 2 1  

42 3 

4 2 7  

, 43 1 

4 2 1  

41.3 

4 1 4  

42 1 

42~2.3 

42.0 

451.1 

41, 1 

42.6 

42.1. 

4 2 3  

4 1 7  

t 

- - 

22 

# 

41 9 

41.4 

42.3 

42 3 

42-1 

41.6 

41.1) 

41.4 

42.1 

41 9 

4 1 9  

42.0 

42.0 

4 2 1  

42.3 

4 2 0  

42-0 

4 

42.1 

4 2 2  

42.7 

12.1 

401 

4 1 7  

42 z 

423 

411s 

42*1 

40 7 

42.3 

41.9 

42.1 

41.4 
i i  

~litornaliorrsl 
T 

16 I 
/ 

42.0 

42*6 

43 1 

42.8 

4219 

4 3 2  

43.1 

43.2 

43.2 

43 0 

4 2 9  

4 2 8  

4 2 8  

4 2 8  

42 9 

43.1 

42.4 

42-4 

42.8 

42.6 

\ W  8 
42.9 

42.4 

4 3 2  

43-1 

43.1 

43.0 

48.1 

42.8 

42.2 

4 2 7  

4 2 8  

42.7 

No rooorcl. Day omitted 

17 

-_I__------- 

0 

42 9 

4212 

42 8 

42 7 

42 8 

43.1 

43 1 

43.1 

4 3 0  

42 8 

42.0 

4 2 3  

42.6 

4 2 6  

42.9 

43.1 

42 2 

4 2 2  

42.8 

42.5 

92-11 

430 

4 2 3  

4 2 1  

43 o 

4ZQ 

4 2 8  

42.9 

42.3 

42-3 

Us7 

42.8 

4 2 0  



TABU3 7 
Boruontal Force 

Average for surty mi~xutcs centmd at the full how$ uf Greenwloh time ) 39000 r p l w  tabular qua~t~t ies .  
January 1950 

P 

Date 1 

0 1 2 3 4 6 6 9 10 11 12 13 1 4  

- , C _ I _ . L _ _ . - L I _ - - - _ _ _ _ _ _ _ I _ I _ _ _ .  

Y Y 7 Y Y Y Y  Y Y Y Y Y Y Y 
1 777 377 377 393 413 436 461 462 462 416 402 403 406 407 603 

2 396 396 41) 423 423 442 458 460 441 450 396 395 399 410 408 

3 402 402 411 418 442 480 483 603 4gl 470 466 436 425 430 430 

4 421 420 421 439 468 480 621 530 610 464 469 469 435 438 459: 

t 3  39, 392 393 4QO 432 476 488 476 480 436 448 442 438 434 419 

6 416 415 415 422 468 611 642 561 ti32 486 469 443 433 429 4%) 

7 417 408 402 399 442 480 543 672 682 629 476 442 430 424 416 

t 8  410 410 410 420 468 482 ti08 638 532 506 478 468 434 4 3  01 

9 414 414 411 423 431 468 631. 661 636 611 474 441 426 426 634 

10 486 436 437 488 488 601 626 641 644 618 476 462 440 441 4-48 

11 446 440 432 462 468 479 482 504 609 616 602 482 456 444 440 

436 430 436 436 466 468 490 494 496 492 478 Mi5 469 446 435 

13 426 426 ' 417 411 416 427 452 406 600 800 476 466 460 434 432 

t t14 431 446 446 480 496 526 627 680 614 816 623 514 488 4-69 U S  

15 434 443 447 468 483 499 641 646 630 604 446 420 414 4S2 

16 422 434 436 456 487 482 483 563 634 488 461 411 411 0 2  393' 

717 411 411 406 418 426 358 408 428 418 386 348 984 302 302 299 

t lg  303 306 31 320 331 348 383 107 447 402 4oli 338 275 373 273 

l9 276 274 280 306 319 346 388 423 424 887 304 :08 261. 280 263 
I 

t t20 229 -29 229 246 267 369 389 311 406 301 380 360 1 316 292 

V2l 340 345 34 42 377 389 401 409 429 412 388 101 543 
' E 

319 321 

22 332 330 1 33 41 344 310 Oil9 403 435 436 427 3Ufi 301 345 346 

23 325 326 328 326 341 367 390 417 439 448 4.21 408 302 398 382 

tt2& 360 348 343 363 417 439 439 408 403 461 436 387 306 349 366 

?tz6 268 268 258 266 311 331 373 389 407 389 367 :t41 310 290 278 

" 300 291 300 294 338 364 380 398 406 396 377 368 3.13 332 327 

27 353 349 347 356 379 411 438 436 436 428 412 403 381 373 Ji51 

28 338 338 347 339 366 404 421 430 431 897 4001 St33 867 360 348 

t2' 34) 349 349 349 371 401 415 432 425 4.6 411 398 390 382 379 

368 368 360 383 429 446 4M 440 409 363 3 3 ~ ,  335 370 391 382 

31 366 366 366 371 431 469 467 469 443 439 389 875 381 393 393 - -  --- ------- .-_I_--- Pean 374 373 374 386 410 433 468 468 471 460 $29 407 -- U 
391 386 380 

- - - - P C . - - - - - - -  Meant 374 878 373 403 
_eC 

413 440 466 400 4.20 436 388 360 358 384 
- - - I - - - _ I _ _ U _ _ _ _ e _ _ l _ _ _ I  

Meant?' 324 826 323 340 374 409 426 421 444 434 419 401 371 848 34C 
I - , 381 I 

t Wve ~ntemstloml quiet day#. 
tt l"lve internptionsl duburbed drp. 
-6 No D ~ Y  omitted for means. 

98 



TABm 7 
I3on zonf zJ. Fc rc e 

. ...------ 

I Honrs ( G. M. T.) / M c u r n ~ ~ n ~  1 wnkom 6 

1 7;"lve l i t  t~rn'i tlonal quid d~ys.  
1 1 Five rnboln%t~unii tleturbr~cd debye. 
3 No rcoord. Dsyaru~tksdfor maan@. 

29 



TABU3 8 
Borizontal Force 

(Avezag*a for alxty i~unutac  oerihred nti tho f d l  hours of Graenwlch 1n0ax1 time) 39000 y plus Tabular qoa~ltitle~, 

I -- - -  --,- 
__I__ -__ 

Y Y Y Y Y 

417 113 41(j 404 309 

373 Y(i6 363 :308 364 

377 1 37(i 384 d7? 

4h4 130 1 S!)7 378 

120 4 EOCi 403 :IUU 

D 000 600 4 78 d50 hi90 303 3118 LOU 1117 ! 1100 

5 $00 608 503 470 I G ( j  437 433 117 0 :!!I7 

:]St; 7 875 ,170 358 

1 410 120 4 1  3UO 382 370 ,Hi4 9fi3 35U 

1 i  4 ~ 7  iJ.31 i 1 7 I  405 38ti 2/55 362 347 :,dl 

804 3bO 361) 382 353 

~ [ J L  340 341 330 331 . 

337 333 320 310 318 

303 305 360 340 331 

400 304 347 333 323 316 3L4 

388 1 30.2 340 337 331 330 32 

375 350 346 381 320 

18 

1 9 :  

310 

341 

: t l ? O  1 327 ,  330 

3 
138 ""' lZ41 238 

$723 220 

.p.j-aa 211 224 

316 

344 

. 3 6 [  2'781 281 282 20fi 331 353 382 301 402 382 340 327 308 289 38U 

1 

305 358 id1  324. 317 

348 339 335 322 320 300 

359 346 330 331 323 

275 280 261 251 240 
-XI--- ti ---. 

Flvo ~nternbtaonal qule b days, 
tt F~ro ~nturnr~lrourrl dl~turbod illy a 

b No record Day om~tkd  for n~orw 
98 

850 

143 

330 

2SD 

248. 

340 

365 

370 

106 

130 

25s 

203 

354 

376 

, 4 3 3  

192 

274 

387 

363 

.I91 

422 

447 

211 

211 

307 

308 

430 

4.61 

444 

200 

307 

991 

331 

411 

466 

I 
4311 4 x 5  

& ( j o t  436 

447 

402 

208 

209 

315 

394 

904 

284 

240 

301 

437 

221 

263 

252 

302 

303 

409 

370 

107 

109 

240 

280 

371 

388 

368 

100 

272 

237 

280 

348 

373 

$352 

180 

211 

'181 

203 

344 

300 

340 

204 

264 

108 

263 

331 

101 

248 

183 

248 

: l *&Oi  

305 

330 

350 



TABWE 8 

Horizontal Force 

(Averng~s f or sl~liby millutes eoutrcd at tho full hours of Grceuwiob nleuu bime) 39000 y plus inb1~1,ulnr quuntitlas, 
Pebruary 1950 

..-A ....., ----_C__ ICl --r ,---I- --LYC.- - 
I 1 I 

~ o u 1 . j  (G M T.) 1 M~~r~nlunl RIln~inuru 
_-I_ ---____I_---- -- -- - * I---- - -- --- ------- l b a n  Itange Date 

1 0 17 18 1 2 I I 23 T ~ m o  Mag Tinlo h h g  

Y Y Y Y Y Y Y y E,M y JLM.  y Y 

tl(lW 0 rjs 430 18 O(1 937 JU3 0 

336 6 3 0  413 1768 290 323 113 

' 

3 

iz 1 ;: , 3lJ 

312 

-------------.-+-- 

312 .)00 Xlo 312 307 :lo!) 31 3 13 30 437 1U ld 207 140 117 

334 731 331 325 33(i 388 

312 

178 

230 

173 

240 

288 

317 

318 

333 

312 

177 

240 

173 

240 

288 

313 

310 

6 24 

35% 321 321 317 315 313 310 321 -- -- -- 
317 / 318 1 320 

-I. -- .-- 
201 1 2@ 1 204 

-" 

t Blve internatronal quiet d q s .  
tt Flvo interns.filom1 disturbod clap. 
3 ?ib reoord. Day odtijed for meam. 

U 

- -  
-,,- 

Y C U -  

340 --- 
e l - -  

, 

311 

190 

220 

107 

261 

280 

312 

317 

429 

--, 

314 

209 

249 

180 

240 

BRO 

312 

310 

14 50 

- 
-- 

319 

209 

236 

203 

349 

288 

312 

310 

203 

- . , - _ _ _ _ I -  

- -  
-I... 

$ 6  

217 

3313 

187 

360 

291 

313 

314 

180 28 

150 
--C 

--- 

310 f 340 

236 

Mean 
d . . .  

FdcanJ. --- 
Mmn t ? 
-I 

5 42 

928 

417 

246 1 334 

230 

186 

37% 

293 

319 

O i d  

4 64 104 

214 

216 

208 

298 

,713 

319 

217 

208 

1 

1 

f~ 10 

a 2 2  

040 

802 

Ij 00 

t i 4 2  

260 

223 

500 

316 

330 

383 

28'7 

257 

341 

301 

387 

420 

'104 

370 

120 

4 00 

/1U 

20 40 

1 6 3 4  

0 1 0  

0 4 4  

0 38 

0 0 2  

120 

214 

349 

200 

270 

303 

205 

197 ttal 
127 

162 

157 

147 

101 

84 

tt22 

tt28 

26 

12' 

2 1  



8 
Horizontssl Form 

(1: k-craga~ for sixty iui~~utes ~ e ~ t r e d  at the ful l  hours of Greenwich lncau tnne) 390t!0 y plus tabulax qunntl t io~ 
 arch 1950 
__I_- ,....?_._------ -- ---- - 

I I Hours (Q.M T.) 

. 

Date 

1 

- 
3 .  

5% 

5 

6 

7 

8 

0 

"ro 

Tll 

712 

13 

Liwn ---- 
4131/ -  
*---- 

'93nl / 
.- - 

- -- 
0 

Y 
324 

289 

308 

311 

318 

329 

316 

311 

330 

336 

349 

346 

7 Plv~ mt,ernnl onal qu ot  days, 
tf plr7(r In uront,lopal ~ I N ~ U I  bod d@yLc. a No Prooql Vnj orn~$brd Cot rnoatirs 

82, 

14 311 343 353 376 3C3D 133 $81 408 $01 6483 423 406 387 o:il 

a 3 3 5 a 380 31)9 420 $30 g34 308 4OO a(18 J ' l  

I 

10 A a A 8 428 d72 466 410'  372 847 333 342 3;)3 

3d0 ...- 
3 

321 323 328 340 388 424 485 $60 444 424 402 088 3-0 

1 

-_I_---- 

Y 
320 

290 

308 

307 

318 

328 

312 

312 

336 

333 

348 

361 

24 

26 . 

1 t27 

23 

2 

1 
31 

82q 

340 

a21 
*----- 

l__l_----l- 1 - ----- em 

7 8 0 10 11 13 ' 13 ( 14 

31G 

533 

330 

$ao 

337 

35lR 

3s7 

348 

369 
_W__- 

Y 
347 

203 

308 

309 

318 

328 

322 

314 

332 

336 

348 

366 

332 
ly___II---~ 

3d2 

334 

333 

332 

333 

339 

3% 

330 

34u 

37d 

Y Y Y Y Y Y  Y Y Y Y 
367 

- - - - - - - I __  

3431 377 

349 383 
--L-r------- 

306 

321 

318 

391. 

340 

830 

324 

341 

335 

301 

872 

330 

330 

334 

j43 

349 

322 

337 

344 

387 

411 -- 
412 

348 

360 

366 

361 

404 

387 

378 

378 

J70 

302 

371 

380 1 385 1 438 
---- -- - 

333 

346 

353 

307 

34-2 

353 

362 

322 324 

442 - 
447 

360 

384 

370 

300 

438 

412 

407 

412 

083 

428 

423 

464 
- VC - ----- 

385 

368 

398 

387 

384 

389 

400 

300 

4 1  -- 
458 

382 

412 

414. 

419 

4GO 

YjU 

441 

473 

103 

468 

458 

4 3  
- 

387 

388 

303 

423 

44E) 

407 

4.12 

436 

442 

443 ---- 
440 

388 

412 

110 

413 

$05 

630 

d60 

480 

IS5 

407 

M1 

393 411 

473 
--*i-*i -*i 

416 

420 

452 

454 

434 

421 

460 

468 

4 1  
--I 

415 -- 

370 

J.02 

387 

40U 

447 

110 

$ 6 4 7  

488 

10,j 

4Gr 

468 

511 

447 
- - I I 

421 

419 

403 

464 

436 

465 

414 

482 

302 -_- 
408 

3133 

377 

369 

386 

W2 

309 

620 

403 
* . -  *- 

381 

407 

488 

477 

422 

462 

473 

470,  

362 - 
378 . , -  

J75 

385 

:)il 

J(13 

376 

31 

628 

360 
-- 

879 

405 

486 

401 

3~10 

467 

448 

432 

307 

338 

309 

347 

3417 

207 

J ~ U  / ~ l r 8  

4 1 7 1  dHli 

I L O 1  I .10L 

471 

z)g --"-- 
aq,) 

"..,,*,.a- w 

I - - " . .  
34.4 -- 
371 

3tio 

408 

18:1 
I 

302 

378 

361 

300 

410 

418 

4 1  

502 

408 

390 

23 
-- 

337 -- 
371 
mcl 

300 

280 

330 

332 

J43 

337 

270 

378 

384 

&32 

416 

417 

371 A71 ;I7t 

ZR:~ 

" * -- 

: ~ ~ t i  

3fii 

,170 

:I713 

3 7 L  

COB 

410 

327 

883 

390 

$09 

35,~. 

459 

378 

jot 

337 

301 

368 

*#J 

280 

331 

331 

338 

27:) 

383 

:lo$ 

,W$ 

&u"! 

,161 

310 

2'7,) 

316 

1101 

3 0 1 '  &u 

ggf 381 

373 

970 378 ,  380 
t 

376 

,;Et7 

; s j  

375 

35 

a g j  ' 

331 

$78 

38B 

3;id 

331 

370 

37J 



TABm 9 
Horimntsl Force 

Aver ages for sixty minutes centred a6 the full hours of Creen~ich  meantime) 39000 y ph.s t8,huLr ql~an.t;ities. 
Mmch 1952 

Dt~f e 

-- 
1 

2 

9 

F4 

6 

li 

'1 

ti 

!I 

1x0 

tll 

t12 

18 

M~nlrnurn I 
-- - ----. 

- I ltAngo 

Mav~mum 

I ' m  n 

-- 
I. I f  

(1 30 

6 3 8  

6 0 0  

6 5 0  

8 42 

4 60 

6 34 

B f i O  

17 

-_I 

7 
287 

280 

294 

311 

321 

324 

281 

343 

M bg 

22 04 

0 6 7  

1 4 6 0  

0 0 2  

1444  

2330  

1 

- -  -- w 

'"I: Y 

- - 

M,rq< 

-- - 
7 
407 

306 

6129 

432 

420 

483 

466 

401 

329 

329 

316 

333 

380 

083 

282 

267 

361 

Rours (G M l'.) 

201 

282 

311 

, 30ti 

3/52 

342 
* 

829 

341 

383 

106 

294 

260 

360 

324 

349 

367 

349 

343 

1 
-*.---.-".rU------l---- Moan 

22 2 ( 
Y ! Y 

287 

204 

304 

3121  

343 

832 

316 

334 

3W 

076 

291 

%4 

361 

326 

$68 

962 

360 

352 

330 

369 

061 

236 

260 

317 

T No reoord. Day omittod for mcrenu. 
Nl SPOK la3 

266 

302 

360 

372 

365 

329 

347 

344 

342 
-1- 

320 

349 

276 

20 

Y 
-- 

200 

283 

306 

308 

320 

208 

208 

330 

328 

338 

822 

390 

368 

221 

274 

277 

329 

Y 
129 

, 120 

137 

128 

111 

LHX 

18R 

183 

L79 

:01 

128 

140 

, 

I 18 19 I 

320 

330 

316 

330 

375 

109 

281 

201 

360 

120 

M3 

360 

363 

344 

300 

304 

367 

374 

331 

32%) 

373 

346 

388 - 
328 

364 

279 

--I__ 

y 
321; 

312 

334 

331 

343 

361 

320 

303 

326 

343 

355 

3110 

323 

T1 ?I ' 
11) 32 

1710  

l6:38 

1 

22 06 

18 22 

10 68 

0 0 %  

14 3 ) 

0 1 4  

O ti0 

2 1 6 4  

18 26 

----- 
? I  
294 

2;s 

2 0 U '  

307 

321 

310 

286 

330 

329 

333 

319 

330 

371 

2 0 2 '  

286 

208 

363 

322 

348 

367 

:47 

382 

332 

332 

324 

331 

3 7 0 ,  

230 

282 

'1 

301 

329 

368 

304 

363 

374 

332 

320 

387 

336 

353 
-33 

323 

352 

271 

i :j2j 318 

lfi2I tt: 10 

349 

316 

343 

372 

323 

329 

341 

348 

346 

322 

343 

297 

-1 

y 
21)O 

290 

311 

310 

323 

320 

102 

330 

--I----- 

Y 
286 

278 

%J2 

3UL 

315 

206 

207 

310 

SIU 

330 

348 

338 

314 

y 
280 

279 

301 

304 

331 

300 

290 

330 

326 

344 

365 

343 

322 

361 

306 

348 

312 

357 

329 

346 

344 

344 
PC3 

320 

347 

281 

1 
3 

3 2 7 ,  

334 ' 

378 

242 

2 8 2 .  

300 

341 

333 

345 

381 

338 

333 

----.I 

287 

286 

807 

:lo$ 

318 

310 

204 

340 

3 

329 

337 

380 

261 

282 

309 

344 

166 

177 

460 

186 

214 

347 

313 

346 

374 

337 

320 

340 

343 

347 -- 
321 

343 

299 

: 

314 

352 

238 

331 

-1___ 

280 

2 0  

310 

307 

320 

320 

206 

:IS0 

302 

321 

363 

376 

320 

333 

346 

352 

344 
-.-.-- 

326 

345 
- - - - . ~ - - - . . - - . - c - - - - - - . - - - - - - ~ -  

304 

t Five 

t t  f iva 

352 

280 

344 

1 

1 330 

:l:ld i 370 1 7 18 j 411h 

l.7 

118 

ftl9 

$0 

ft.81 

1 f i W t t 2 B  

340 

321 

3r0 

37% 

332 

332 

340 

363 

340 -- 
327 

344 

306 

~ntornat~onal 
international 

/ 

3 4 4 )  

348 

338 

336 

343 

404 

208 

280 

324: 

360 

270 

940 

364 

323 

340 

363 

340 

330 

348 

364 

360 - 
329 

- - - - - . -L--- - -C---- - - - - I - - - - - - - - - - .1- . - - - - . .c13-.1.1 

344 

311 

quiet 

$ 0 6 ,  

384 

377 

367 

6 2U 

6 6 0  

6 2 2  

6 1 4  

444 

153'4 

306 

290 

030 

348 

311 

324 

336 

333 

3i4 -- 

dbturbad: ddqs. 

376 

337 

387 

380 

371 

366 

381 

379 

396 

360 

dnye 

406 , 

63% 

6 3 0  

4 0 1 1  

464 

407 

60 I 434 

181 

148 

112 

124 

170 

1 1 R  

. 170 

164 

201: - 
164 

5 12 

6 2 2  

0 22 

5 G 1 

(110 

4 i S  

6 14 

7 3 0  

6 30 

7 26 

5 4 2  

8 6 8  
III--.-----, 

23 

N 

26 

26 

It27 

28 

20 

30 

31 - 
Mean 

man t 

474 

478 

160 

I Mean f 
'- 

487 

444 

443 

0 10 

1 8 1 2  

1002 

4(17 O 68 

4 9 0 ' 2 0 3 8  

442 

614 

487 

138 --- 

0 t O  

18 50 

1 6 2 4  

1640  - 



TABm 10 
Horizontal Force. 

'(btreragesfor sixtyd.aut~ centred at the full hours of Greenwich mean time) 39000 y plus Tabular quantities. 
April 1960 
--  

I Houre (G1 M T ) i 
1 

Date 

I71 

i t 2  

W3 

0 

Y 

380 

383 

373 

13 

Y 

308 

367 

394 

11 

Y 

386 

622 

614 

403 624 GO6 

7 627 

1 

Y 

378 

3G1 

376 

349 

384 

404 

38U 

420 

416 

460 

441 

447 

437 

410 

444 

438 

412 

411 

429 

417 

420 

461 

460 

439 

466 

482 

618 

488 

436 

447 

427 

464 

892 
" * -, r,.. 

12 

Y 

380 

443 

606 

467 , 480 

484 

606 

469 

609 

, 
2 

Y 

392 

377 

379 

372 

401 

427 

417 

434 

429 

463 

444 

4G6 

446 

407 

468 

dl6 

420 

400 

466 

448 

426 

461 

486 

468 

478 

502 

620 

618 

466 

467 - 
430 

460 

396 

3 

Y 

441 

426 

409 

303 

392 

413 

424 

446 

410 

447 

439 

461 

444 

400 

4.40 

434 

410 

411 

444 

456 

4?2U 

461 

40% 

4-43 

406 

491 

621 

$02 

440 

463 _ _ _ _ -  
435 

487 
-,----, 

$96 
.* 

386 

461 

438 

461 

3611 

366 

618 

8 

Y 

468 

436 

442 

4 

Y 

446 

460 

463 

a72 

424 

426 

434 

474 

493 

604 

476 

480 

472 

414 

460 

428 

466 

426 

401 

470 

460 

480 

368 

377 

9 

10 

(12 

b13 

"td4 

16 

6 

, _ _ _ - C - - ' - - - - -  

Y 
466 

460 

490 

6 

Y 

466 

462 

610 

460 

467 

600 

468 

406 

461 

404 

452 

414 

432 

402 

461 

469 

434 

482 

7 

Y 

470 

426 

474 

616 

481 

400 

611 

837 

661 

476 

477 -- 
462 

467 

411 

9 

Y 

419 

386 

394 

400 

424 

423 

437 

417 

431 

409 

1 10 

Y 

397 

370 

389 

83 

24 

86 

P a  
+a7 
88 

a0 

ttso - 
Mean 

M a t  
Maenw 

tt Rve international disturbed doyr. 
F Na rmrd.  l h y  om~t)ed iorme~ne.  

411 

42% 

427 

440 

427 

430 

416 

448 

465 

438 

466 

488 

500 

468,  

475 -- 
420 

442 

398 

116 1 418 

17 i 406 

421 

409 

4s 

19 

20 

tal 

92 

622 

477 

490 

402 

532 

527 

607 

539 -- 
471 

498 

464 

661 

810 

626 

626 

690 

666 

660 

666 -- 
612 

646 
e-------I)------.-----rc.---r-- 

484 

1 396 

417 

408 

400 

408 

486 

425 

441 

461 

489 

498 

478 

' 4 8 2  - 
420 

442 

400 

425'  

434 

460 

462 

450 

468 

443 

479 

461 

449 

4 6  

508 

604 

491 

600 - 
438 

461 

416 

466 

468 

499 

495 

476 

494 

499 

446 

431 

617l 

604 

636 

659 

618 

661 

564 

610 

646 

673 

664 

824 

690 

681 

562 - 
643 

- - - - - - - - . . 3 - - . - -C- -L- - - - . . - . - - - _  

573 

499 

t Hve 

479 

460 

510 

501 

454 

/It3 

438 

474 

4 

472 

492 

470 

613 

461 

5 6 4 '  

640 

667 

008 

649 

601 

683 

398 ' 420 

4 3  430 

628 

637 

4 1 2 ,  

401 

411 

881 

812 

6 2 1  

477 

640 

643 

644 

419 

423 

431 

674 

646 

844 

646 

881 

611 

641 

609 --- 
GO3 

ti06 

470 

608 

662 

638 

612 

675 

578 
--1- 

844 

870 

601 

628 1 612 

636 I 2 1  

646 

4B8 

610 

631 

849 

678 

496 

489 -- 
400 

484 

428 

860 

650 

860 

018 

618 

660 

644 --- 
A20 

646 

484 

1 631 

490 

624 

600 

419 

463 

612 

502 

640 1 646 

inbemat~onal quiet day& 

466 

476 

476 

481 

617 

662 

674 

660 

669 

683 

GO? 1 498 

628 

646 

629 

GO9 

625 

621 

4501 

i 

494 

460 

640 616 

551 547 



TABWE 10 
Horr'zont al Force 

[Averages for sixty ~ulnuites celltrod at the full h ~ m  of Greenwich mean time) 39000 plus quanM. 
April 1950. 

Hours (G, M. T.) 

_I_.- 

+ Rvo intorllntlopal qu~ot dn~a.  
tt F~ve intornational diaburhod d a p ,  
%No rwrd. Day omitted for meme. 

M 



T p L E  11 
Horiao~td Force, 

(Aver4t68,es for sixty minutes centred at the full hours of Greenwich mean tlrne) 39000 plus Tabular q u a l i t i t j o f i '  

Mby 1950. 
---.-.-W__ _I__ --,\ -----.-..--- -- - - -.---..---- ------ - - 

Hours ((3 M T.) I - 
7 8 9 10 

Y ' Y Y  Y Y Y Y Y Y  Y Y Y 
630 660 683 616 019 3 1 6  580 668 669 664 , 664 646 638 

I 

621 67'11 003 801 673 637 ti18 SO&( GO1 G"i' 664 

609 C04 :96 656 646 6311 li:l(l 636 

078 060 011 673 660 648 Rb3 A66 

062 828 698 670 666 631 612 610 

697 6% 870 601 00b 041 611 686 662 668 666 660 

' 000 673 677 678 872 t%"7) 

4 0 699 588 8 .;. 

08'7 675 168 1118 618 629 fll)3 0 : )  

093 8 7 2 ,  (148 020 HI6 NOS 8'c)l) 608 

1 
flB 

13 

14 

10 

17 

t l 8  

'f19 

21 

32 

iqaa 

W3 

688 

615 

606 

612 

w8 

$21 

417 

627' 

' 641 

624 

658 

640 

ICb 

698 

607 

'Bll 

610 

824 

620 

628 

644 

83U 

"667 

663 

584 

604 

636 

617 

420 

6 

628 

630 

636 

860 

627 

665 

63s 

601 604 

533 

26 6121  6161 522 

486 490 601 

* ,  

1 Rro ~nhmlrltionnl h o t  a s 
I+ Viva intern~t1oriddht$Zd hya.  

"%Nb hoord. Day oin~ttod fo14dbans. 

682 

662 

641 

610 

399 

607 

469 

489 

fl28 

20 

30 

31 

698 

628 

643 

61M 

640 

624 

660 

($64 

667 

672 

650 

691 

603 

683 

596 

588 

523 

381 

607 

603 

626 

443 

424 

469 

440 

637 

667 

679 

g83 

(66 

647 

690 

706 

711 

718 

690 

767 

704 

430 

1'454 

464 

445 

660 

700 

724 

691 

673 

674 

719 

746 

761 

761 

427 

498 

466 

467 

642 

570 

518 

Ei26 

410 

483 

487 

480 

659 

605 

66 i  

$30 

433 

634 

626 

612 

602 

633 

6% 

644 

402 

666 

546 

660 

092 

712 

791 

707 

698 

480 

726 

753 

790 

700 

679 1 571 1 6 i l i  

700 

710 

608 

716 

707 

088 

718 

788 

800 

76fi 

b i b  

600 

737 

764 

767 

784 

i:B 138 

701 

786 

630 

697 

64Q 

433 

604 

666 

632 

0 

816 

664 

399 

676 

676 

661 

(27 

606 

518 

402 

469 

466 

400 
-------__I---- 

0L8 

608 

500 

419 

680 

673 

646 

680 Oh1 

741 

613 

631 

607 

064 

833 

049 

640 

642 

679 

008 

6 8 7 '  

660 

898 

709 

682 

C87 

707 

768 

721 

737 

781 

766 776 

620 

389 

447 

404: 

483 

077 

70R 

661 

626 

683 

666 

803 

069 

R68 

719. 

008 

706 

738 

733 078 

683 

(126 

892 

644 

807 

024 

030 

630 

060 

728 

817 

391 

413 

408 

484 

480 

412 

430 

488 

44h) 

581 

624 

001 

618, 

812 

016 

033 

632 

047 

067 

670 

083 

636 

063 

0615 

626 

El47 

634 

606 

677 

6% 

688 

ti07 

018 

012 

624 

831 

681 

607 

664 

671 

2.6 

t f l8  

km 

610 

621 

IlNa 

840 

' BBS ,160 Hfid 



TABW 1P 
Horizontal Force, 

Avertlgee for a~xby minutes centred at the full  hour^ of Greenvvich mean tnme) 39000 y plus Tabular quantities. 
May 1950. -- 

Bango 

Y 

121 

199 

1-40 

--".--*- 

Data 

1 

2 

,,3 

Time 

H. M 
o o a  

19OQ 

(1 1 

1 9 1 8  

14 26 

30 

1 1 8  

0 48 

i 22 

1 0 0  

f f i  22 

18 48 

lfi 00 

1'100 

Moan 

Y 

ncs 

375 

6 6  

45W 

X7 

fi70 

hO0 

(ION 

($17 

(118 

010 

Uk?o 

83 

0:Il 

-*---- - - -1 1 Hours (G.M T.) 

1- 
Minlmum 

- 
Mag 

Y 

498 

601 

1 2  

612 

510 

631 

543 

871 

578 

686 

602 

607 

673 

S U 1 ,  

Maximum 

Timo 

TI. M 
o o o  
6154 

3 

6 3 0  

0 08 

6 40 

6 1 4  

6 4,1 

5 26 

8 6 8  

7 00 

0 22 

fi 44 

7 9 2  

114 40 

1 7 4 8  

15 30 

16 30 

1 28 

-- 
Mag. 

Y 

625 

700 

6 

601 

'700 

006 

717 

U88 

705 

710 

720 

71% 

732 

4. ::: / 5 

14.7 f 18 

LiX) 1 t~ 

(13') 

t i z U  

(ill3 

NX?, 

(174 

7 16 

7 2 e  

6 10 

A 68 

[i 30 

120 

164 

20 

Y 

629 

511 

1 

628 

631 

663 

18 1 19 

Y Y  

710 

701 

733 

757 

807 1 

1 15 

Y 

10 

11 

ti74 

608 

1)87 

U30 

fig9 

612 

023 

632 

844 

615 

6041, 

61B 

827 

412 

16 

17 

118 

~ 1 9  

891 

811 

620 

21 

Y 
1140 

610 

62'7 

61I 

646 

581 

ti  10 

a 22 

7' 22 

fi 42 

f i  1, 

7 1 0  

638 

Pi60 

Y 

600 

001 

U16 

822 

038 

180 

110 

1221 

137 

669 

061 

868 

876 

687 

576 

'11th 

698 

600 

601 

613 

ti00 

6118 

1 

024 

632 

1140 

Y 

(103 

5Q8 

616 

i21 

64.2 

648 

643 

ml( 
503 

h82 1 681 

588 ; 588 

IQ.4.1 630 

an4 1 66V 

rill ) (108 
I 

141 

027 1 180 

021 1 145 

821 ) 17T 

260 

1 

15091 187 

--... ----., . ----- i 
P . --- 

/-F~va xntornhtloaol yluet d q s ,  
Fivo internntloilt%i r i x ~ t i ~ l  irrcl 131~ys. 

"E XO rocord Day omltlcd i ,r: ?nGRn3, 

1 

011 

tl2l 

032 

644 

22 

Y 

641 

607 

3 

I2Q 

540 

660 

632 

539 

r c t ~ )  

ria0 

01U 

024 

040 

523 

A(10 

6!)6 

603 

620 

632 

640 

(166 

li'J9 

583 

BOB 14 

771 

107 

804 

812 

6%) 

0Ec9 

21 

22 

T1.23 

24 

26 

488 1 489 

523 

618 

486 

411 

434 

461 

23 

__----_C_-I__-_1_1--I__------+------ 

Y 

541 

512 

6 

&&I 

TJ5 

b48 

U46 

003 

088 

681 

607 

580 

604 

602 

fi9Q 

ti07 

611 

(100 

062 

b43 

802 

677 

680 

t88 

682 

000 

684 

693 

623 

1313 
I 

SO3 

000 

(122 

632 

640 

601 

610 050 

' 680 

000 

23 68 

0 42 

13 22 

16 14 

2, 

1 8 4 6  

2(3 483 

476 

423 

(143 

A66 

U71 

5Uli 

680 

601 

604 

6ull 

007 

(111 

005 

5 2 8 ,  637 

607 

1 2 1  ! 624 
! , 5 G4l 

I 

ti68 

fi45 

667 

581 

680 

593 

58'7 

5f)3 

603 

9 '  

678 

665 

660 

648 

5 6 8  608 
I 

680 i 678 

ii86 1 5 

k i l l  16411127 

351 i 109 I .j.T28 

421 ' 0 -'I 

139 

520 

614 

629 

506 

51, 

543 

053 

661 

061 

846 

8114 

589 

502 

59.1 

0 
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,, 1 64, 
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630 
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U 1  
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TABLE I2 
P.Hsr~zsnQd Force. 

(Av~r&geh ~ C P  Lii&y ~ Y ~ E X ~ U  c ~ ~ t ~ d  at thB full hours of Greenwich mean tlme) 39000 y plus Tabular quantlbles, 

Date 
6 

I 
3 a 5 

Y Y Y  Y Y Y Y Y Y Y Y Y 
i 

445 4.40 1 437 

44;s; e.al , 446 

472 ill6 526 548 548 553 536 510 499 

503 1 544 506 557 662 554 508 490 476 180 

496  489 186 

b ' 4.92 1 4117 $91 0 529 547 502 660 61i8 M I ?  bdS 531 620 505 496 
f 

' 4" "; $04 0 b.8 5 0  538 4 8 G 2  "3 484 464. d4b Lfl4 
I 

I 

10 * 487 , 481, 604 474 479 513 650 643 Ill8 110 481 484 1 4l2 498 
i 

1; / 500 

1 3 '  a 
502 

-6 

I i 

a F F F 

/I9 653 654 562 664 694 1 6 (  I 013 018 109 614 869 l i l  $64 

720 516 583 511 008 623 1 B:ii , t b  16 

516 

3 

21 

i i 
-1 

A%,* ''7 

H 2 4  

25 

26 

27 

28 

ff29 

ti30 

Moan 
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I 
K X A X ~ ~ A  
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7j 

3 684 

- - --- .-*- i 
. u h U R I I ( I I I W L  
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$! Ihvu 1111,r-rllrrl ~ c , r i n l  t l l  11 I I I I I I  tl ddyn 
TI' ?Jn r c ~  ~)rrl I 1 . r ~  IIII!II(,~II I A B I  Irrrs,ls, 
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403 

444 

463 

474 

416 - -  
616 _ 
648 
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TABLE a3 
Vertical Force 

(Avemgeh fb1 8ixty &nutes centred at the full hours o f  Greenwioh mew time) 2 4 0 0 ~  plus Tabular quantiti ea 
April 1.350 -- - - -- 

Ho~~rs (C. M. T.) I 
t 

Date - - - - -  
o 3 6 7 12 in j 1 4  1 10 1 11 

Y Y Y Y Y Y Y Y Y Y Y Y Y 
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TABU 18 
V6rC.i cal Form 

{A veruges for s idy  rni~?,(ltes oe-iltrrd ::t t l ln fldl  hour^ o.£ G ~ ~ e n m c h  mcax~ tIl~,lluo) 2100y plus Tubirltw qut~f~f .~Llee .  
April 1950 



TABLE 14 

(Averages for dxzy minutes centred at the full b o ~ ~ s  of Gre~nwioh mean time) 
2400~ plus Tabular Quantities 

May 1950 --- 
Hours B.M.T. I 



TAB&E 14 
Verdrcal fPsrce 

(Averages for orslxty fi11111ztes centred at the full  hour^ of O r e e n w l o h  mean tmwe) 
24.00~ plus Tabular Q u a n t 1 t ~ e a  

May 1950 --... 

Hour8 a M *r. M ~ X L ~ U ~  

-- - 

T ~ m o  Mhg. 

(-- - ".r.. 
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-- - 
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-----*- 

8 02 , 116 9 0 

141 

137 

106 

16 

Y 

117 

130 

101 

103 

128 

127 

128 

23 

Y 

130 

147 

160 

166 

133 

128 

129 
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TABLF 15 
Vertical. Force 

(AVeragos for r k t y  mmutes centred a t  the full hours of Greenwich mean time) 
2400y plus Tabular Quaqtities 

- June 1950 
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Table I5 
Vertical Force 

i- Five internahionel qulet days. 
.f.t Five internationnl d~shurbod days. 
5 No reoord Day omitted foi means. 

45 



(1) Approximate tilme of ending of atmm oonstraed aa the films OF cesssticn or'reasonably maked ilaturbmce movement$m tho tmcea, 
(a) ~ .c , . s s~dden  commencement ; . . . r (gradual oommencement.) 

('1 Storm deaororlbed by three degreee of aotivfty r (m) ,-fox xqoderttte when range m H is between 180 Y and 260Y. 

(mn)-for moderately lrevere when range 1s between 261 Y rcnd 400Y. 

(8)-for aevere when range is above 40% 

XNo record. 

MI SP0Kod~k~~l -363-4 -7  43-UIPS 
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