
CRPL-F 102 

* 

IONOSPHERIC DATA 

ISSUED 

FEBRUARY 1953 

■jf 

88 

U. S. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 

CENTRAL RADIO PROPAGATION LABORATORY 

WASHINGTON, D. C. 





CRPL-F 102 NATIONAL BUREAU OF STANDARDS 
CENTRAL RADIO PROPAGATION LABORATORY 

WASHINGTON,D.C. 

Issued 
24 Feb 1953 

IONOSPHERIC DATA 

CONTENTS 

Symbol** Terminology? Contentions . 2 

World-Wide Sources of Ionospheric Bata . 5 

Hourly Ionospheric feta at Washington* D. C. . , 7, 13* 25, 52 

Ionospheric Storminess at Washington, D, C, . • . 7, 37 

ladio Propagation Quality Figure® 8, 3® 

Observations of the Solar Corona  .9, 40 

Relative Sunspot lumbers ..10, 44 

Observations of Solar Hare® . ... 10, 46 

Indices of Geomagnetic Activity ......... 11, 47 

Sudden Ionosphere Disturbances  .12$ 5® 

Tables of Ionospheric Data  ..13 

Graphs of Ionospheric Data.. .... 52 

Index of Table© and Graphs of Ionospheric Data 
in cm»FX02...88 



2 

SYMBOLS, TERMINOLOGY, CONVENTIONS 

Beginning with data reported for January 1952, the aya/bods, 
terminology, and convention® for the determination of median, values 
ueed in this report (GHPL-F aeries) conform m far as pr&atie&fele 
to those adopted at the Sixth Meeting of the International Badio 
Consultative Committee (C,C,X*E.) in Geneva, 1951* Excerpts 
concerning symbols and terminology from Document fo* 626-1 of this 
Meeting are given on pages 2-7 of the report GBEL“I89s * Ionospheric 
Data,* issued January 1952* Beprinte of'these purges ar® available 
upon request. 

Beginning with data for January 19^-5* median values are pub¬ 
lished wherever possible. Where averages are reported, they are, 
at any hour, the average for all the day® during the month for 
which numerical data exist*. 

The following conventions are used in determining the medians 
for hours when no measured values are given because of equipment 
limitations, and ionospheric Irregularities, Symbol® used are those 
given ip Document Ho* 626-1 referred to abev®, 

a* For all ionospheric characteristics: 

Values missing because of A, C, F, 1, M, 1, 0, 
3, or T ar® omitted from the median count, 

b. For critical frequencies and virtual heights: 

Falues of foF2 (and fol near sunrise and sunset) 
missing because of 1 are counted as equal to or less 
than the lower limit of the recorder, Values of h*F2 
(and h'E near sunrise and sunset) missing for this 
reason are counted m equal to or greater than the 
median. Other characteristics missing because of 1 
are omitted from the median count. 

Values missing because of D are counted as equal 
to oh greater than the upper limit of the recorder. 

Values missing because of G are counted: 

1, For foF2, as equal to or less than toll. 
2, For h*F2, as equal to or greater than 

the median. 
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Eh® tfmfeel W is included in the aedian ©©mat ©aly 
wham It replace© a height characteristic® Ehi® practice 
r@pr«@€stis 1= change from that listed la 1®s®uot previous 
t© 0£PL»Fy6® 

Valuee missing for any other reason ®r@ ©Kitted 
£r®m the ®@dim count® 

e® ?©r ME? factor (K»faotore)i 

Talues isiisslgg bs&aus® of i @r f are c©uafci>& &§ 
equal t© a? Ini than the 

Talues missing for any other reason omitted 
from fchs ae&iaa count® 

4* for sporadic 1 (Bs)i 

?&lu®® of tM slsslng because if 1 8 (and S 
whoa applied to the daytimi® 1 region only) are coumtod 
a® eqp&l t© ©r las® th&a the median foie or equal to or 
lees than the lower frequency linlt of the recorder® 

of. fie missing for any other reason, sM 
values of h*i® missing for any reaeon at all ar® oeitted 
fro® the median count* 

Beginning with data for Sovenber 19^5* doubtful monthly median 
mines for ionospheric observations at Washington® B® 0®, are in* 
dicated by parentheses, in accordance with the practice already in 
use for doubtful hourly value®® Eh© following are the eowemtion® 
used to determine Aether ©r not a ssediam vain® is doubtful* 

1* If only four min®® or loss are available, the data are 
considered insufficient and no median value is computed* 

2, for the S2 layer, if ©sly five to ain® mime© are available, 
the nediaia is considered doubtful® She 1 tad FI layers are so regu¬ 
lar in their characteristics that, m long as there are at least five 
values, the ae&i&n is not considered doubtful® 

3® For all layers® if mr® than half ©f the mli®s used^ to com¬ 
pute the median are doubtful (either doubtful or interpolated), the 
median is considered doubtful. 

The same conventions are used by th® CBPL in coapuiiag the medians 
fron tabulations of daily and hourly data for stations other than Wash¬ 
ington, beginning with the tables in XBFL-F13* 
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The tables and graphs of ionospheric data are correct for the 
values reported to the CEPL, but® because of variation® la practice 
in th© interpretation of records and ©e&llhg sm& manner of reporting 
of values* may at times give an ©rroaeou© ooa&eptioa of typical 
ionospheric characteristics at the station. Soae of the ®rr©r@ &r® 
due tot 

a» Differences 1®. scaling record® whoa spread echoes art present* 

b* Omission of values when f©f2 is less than ©r equal to fefl, 
leadisg to erroneously high values of monthly averages ©r 
sedi&a values. 

e9 Gaiasi©n ©f value® when critical frequencies ar® less than 
ih® lower frs^uescy limit of she recorder,, also leading 
to erroneously high values of monthly averse® or median 
values* 

fhas© effect® were discussed on pag©s 6 aa& 7 of th® previous 
F-series report 

Ordinarily® a biask space in th® flc soluss® of a table is the 
result of the fact that a majority of the readings for th® mouth 
are below th© lower limit of the recorder or less th&n th© eerres- 
podding value* of f©E« Blank spaces at the beginning and end of 
columns of h*?l, foffl, k1!* and ?©$ are usually the result of 
diurnal variation in thee-® characteristics. Complete absence of 
mediae of h®fl and foil is usually th® result of seasonal, effects. 

The dashed**!!®.© prodiction curves ©f th® graphs of ionospheric 
data ar® obtained from th© predicted g@re«suf contour charts of the 
CBPL-D series publications. Th© following points are worthy of note: 

a. Prediction® for individual stations used to construct the 
©harts my be more accurate than the mines read from 
the charts since some sac©thing of the contours is necessary 
to allow for the longitude effect within a son©. Thus* in¬ 
asmuch as the predicted contour© are for the center of each 
soae® part ©f the discrepancy between the predicted and 
observed values as given in th® f series say be caused by 
th® fact that th© station is not centrally located within 
the io a®. 

b. The final presentation of the predictions is dependent upon 
the latest available ionospheric and radio propagation 
data* as well as upon predicted sunspot number. 
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So Tiatr© is m Mtelles on, %he ©f tbs relative reliability 
of tb® 4M,taj it i® aeeessaxy i© consult tb® tables for ©ugh 
isfoMsation* 

The following predicted smoothed 12-aoath Zurich 
sunspot mmh®T® wm used is construct lag tb® contour charts? 

Month Predicted Sunanot Suaber 
1953 1952 1951 1950 19&9 ms 1557 -- 1551' 1^5 

S*@ee©b®r 33 53 86 1©8 lib 126 85 38 
loveaber 38 52 8? 118 115 12b 83 36 
October b3 52 90 Ilk 116 119 SI 23 
September &6 91 115 U? 121 79 22 
Migmt 5? 96 m 183 122 77 20 
July 51 60 101 108 125 116 73 

52 63 193 108 129 112 6? 
liny 52 68 102 108 130 109 6? 
April 52 ?b 101 109 133 10? 68 
March 52 78 1C3 m 133 1©5 51 
?«hruasy 51 82 1©3 113 133 90 b6 
January 30 53 85 105 112 130 88 k2 

WORLD-WIDE SOURCES OF IONOSPHERIC DATA 

!h« ionospheric data given h©r® in tables 1 to ?2 aid figure® 1 to 
iMk w®r® asseabled by the Central ^di© Propagation L&b© mtory for 
analysis and correlation® incidents to ClPL prediction ©f radio propa¬ 
gation conditions, The data are median values uni®®® otherwise indicated. 
The following are the sources ©f tb© data la this issues 

Coaffioswealth ©f Australia, Ionospheric Prediction Service ©f tb® 
GeaBonwealth Observatory; 

Brisbane, Australia 
Canberra, Australia 
Hobart, Tasmania 
Townsville, Australia 

University of Oms i 
teg, Austria 
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British Depsxtiaeat of gcisntific tmd Industrial Bsssareh* B&&|@ Bastarch 
Board: 

Falkland Is* 
Ibad&a* ligori® (U&ivsrsiiity College ©f fflgorla) 
Inverness* Scotland 
Pori Loekroy 
Slagsporo* British Malaya 
Slough* Inglaai 

Defeat* Easearch Beard* G&a&da* 
B®k«r Canada 
Churchill* Canada 
Fort CM mo* Cusmda 
Ottawa Canada 
Prince B^ort* Canada 
Beaoluie Bay* Canada 
St* John1*, SovfoundlanA 
Wimip€^t Q&mM 

BaAio War® lese&rch feborai©rl®®@ V&iional Taluaa University* faipth* 
Fomosa* ©him,t 

©Mm 

French Ministry of S&ual irmjs®nt® (Section for Scientific !sa®arch)g 
Dakar* French W<®it Africa 
Djibouti* French Soaallland 
Tananarive* Madagascar 

Institute for Ionospheric B®«eareh* Xlnd&u Uber lorthein* Hannover* Oernanyt 
Liadam/lars* Qsrs&agr 

The Boyal Netherlands Stetsorolofiioal. Institutes 
Be Mlte Holland 

leelandlo Post and Telegraph ▲dalnlstratlons 
Beykjavlk* Iceland. 

▲11 India BaAio (Goversaeat of India)» lew Delhi* India* 
Bonhay* India 
Bslhi, India 
Madras® India 
Tiruchy (TirucMrmpalli)* India 

Indian Council of Scientific and Industrial 3sstarch* ladle Boso&reh 
Coaalttse* 

Calcutta* India 

Ministry of Postal Services* Badi© Bsao&roh laboratories* Tokyo. Japans 
Akita* Japna 
Tokyo (Eefeubunji)* Japan 
Vakkan&i* Japan 
Yasagawa* Japan 
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Eorweglan Defence Bssearch Satabliebssaat, Ejeller p®r Liliastrom* 
©el®, Borway 
Tromso* Sbrw&y 

iouth African Cornell for 8ci«s&tlfic ud Industrial Hs@@ar©h} 
Capetown* Union of South MXrim 
Johannesburg, Union of South Africa 

Bese&reh Laboratory of Electronics* Chalmers University of Technalo^r, 
Qctheaburg* Swed®ai 

tirmmp Sweden 

Bessarch Institute of I&tloxml Defence* Stockholm* ‘Bvm&.&m 
Upsala* Sweden 

Fmt® Telephone md felegragh Muiaist ration® Hera®, SwitserXan&s 
Schw&rseahurg* SwitserX&nd 

Halted States Assay Signal Corps s 
Mmk& Alaaka 
dim I. 
White toads* ]§©w Mexico 

Xatlo&al Bureau of Standards (Central a&di© Propagation Laboratory)} 
Anchorage* Maslm 
Baton Bouge* Louisiana (Louisiana State University) 
fairbpjaks, Alaska 
Qmm I, 
Haul, Hawaii 
larsarssuak, Greenland 
Panama Canal Zone 
Point Barrow* Alaska 
Puerto Bioo* W0 1* 
San Praaoiseo* California (Stanford University) 
Washington® 9. C« 

HOURLY IONOSPHERIC DATA AT WASHINGTON, D. C. 

The data given in (tables 73 to 84 follow the scaling practices given 
in the report I1PL-C61* * He port of International Eadio Propagation Con¬ 
ference* " pages 36 to 39* and the median values are determined by the 
conventions given above under "Symbols* Terminology* Conventions." 
Beginning with September 1949, the data are taken at ft. Belvoir, Virginia. 

IONOSPHERIC STORMINESS AT WASHINGTON, D.C 

Table 85 presents ionosphere character figures for Washis^ton, D. C., 
during January 1953# us determined by the criteria given in the report 
IHPL-B5, "Criteria for Ionospheric Stormlness*" together with Cheltenham, 
Maryland* geomagnetic K-figurea* which are ‘usually covariant with them. 
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RADIO PROPAGATION QUALITY FIGURES 

Tables 86a and 86b give for December 1952 the radio propagation quality fig¬ 
ures for the North Atlantic area, CRPL advance and short-term forecasts, a sum¬ 
mary geomagnetic activity index and sundry comparisons, specifically as follows: 

(a) radio propagation quality figures, separately for 00-12 and 12-24 hours UT 
(Universal Time or GOT). The basis of calculation is summarized below. 

(b) whole-day radio quality indices (beginning October 1952). Each index is a 
weighted average of the two half-daily Q-figures, before rounding off, 
with half weight given to quality grades 5 and 6. This procedure tends 
to give whole-day indices suitable for comparison with whole-day advance 
forecasts which designate whenever possible the days when significant 
disturbance or unusually quiet conditions will occur. 

(c) short-term forecasts, issued by CRPL every six hours (nominally one hour 
before 00 , 06 , 12 , 18*1 UT) and applicable to the period 1 to 13 
(especially 1 to 7) hours ahead. The forecasts issued just prior to 00^ 
and 12h UT are scored against the half-daily quality figures; the results 
for the intervening forecasts should be similar. Note that new scoring 
rules have been adopted beginning with October 1952 data. 

(d) advance forecasts, issued semiweekly (CRPL-J reports) and applicable 1 to 3 
or 4 days ahead, 4 or 5 to 7 days ahead, and 8 to 25 days ahead. These 
forecasts are scored against the whole-day quality indices. 

(e) half-day averages of the geomagnetic K indices measured by the Cheltenham 
Magnetic Observatory of the U. S. Coast and Geodetic Survey. 

(f) illustration of the comparison of short term forecasts and Q-figures. 
(g) illustration of the outcome of advance forecasts (l to 3 or 4 days ahead) 

and for comparison the outcome of a type of "blind" forecast. For the 
latter the frequency for each quality grade, as determined from the 
distribution of quality grades in the four most recent months of the cur¬ 
rent season, is partitioned among the grades observed in the current 
month in proportion to the frequencies observed in the current month. 

The radio propagation quality figures are prepared from radio traffic data 
reported to CRPL by American Telephone and Telegraph Company, Mackay Radio and 
.Telegraph Company, RCA Communications, Inc., Marconi Company, British Admiralty 
Signal and Radar Establishment, and the following agencies of the U. S. govern¬ 
ment:— FCC, Coast Guard, Navy, Army Signal Corps, Air Force (AACS), State De¬ 

partment. The method of calculation, summarized below, is similar to that des¬ 
cribed in a 1946 report, IRPL-R31> now out of print. Beginning with recalculat¬ 
ed figures for January 1952, only reports of radio transmission on North Atlan¬ 
tic paths closely approximating New York-London are included in the estimation 
of quality. Observations of selected ionospheric characteristics, even though 
strongly correlated with radio transmission quality, and traffic reports for 
paths such as New York-Stockholm or New York-Tangier, previously included in 
the quality-figure determination with low weight, have been left out of the 
present calculations inasmuch as a sufficient number of homogeneous reports 
are now available. 

The original reports are submitted on various scales and for various time 
intervals. The observations for each Greenwich half day are averaged on the 
quality scale of the original reports. These half-day indices are then adjust¬ 
ed to the 1 to 9 quality-figure scale by a conversion table prepared by 
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comparing the distribution of these indices for at least four months, usually 
a year, with a master distribution determined from analysis of the reports 
originally made on the 1 to 9 quality-figure scale- A report whose distribu¬ 
tion is the same as the master is thereby converted linearly to the Q-figure 
scale. Each report is given a statistical weight which is the reciprocal 
of the departure from linearity- Each half-daily radio propagation quality 
figure, beginning -January 19'V3, is the weighted mean of the reports received for 
that period. 

These quality figures are, in effect, a consensus of reported radio propa¬ 
gation conditions in the North Atlantic area. The reasons for low quality are 
not necessarily known and may not be limited to ionospheric storminess. For 
instance, low quality may result from improper frequency usage for the path 
and time of day. Although, wherever it is reported, frequency usage is in¬ 
cluded in the rating of reports, it must often be an assumption that the reports 
refer to optimum working frequencies. It is more difficult to eliminate from 
the indices conditions of low quality because of multipath, interference, etc. 
These considerations should be taken into account in interpreting research cor¬ 
relations between the Q-figures and solar, auroral, geomagnetic or similar 
indices. 

Note, The North Pacific quality figures, which were published through 
October 1951? have been temporarily discontinued. Since the establishment of the 
North Pacific Radio Warning Service at Anchorage, Alaska, a larger number of 
reports are being received than were previously available in Washington. The 
preparation of the quality figures will be resumed when sufficient data have 
been accumulated for determination of conversion tables for these new reports. 

OBSERVATIONS OF THE SOLAR CORONA 

Tables_8? through 89 give th<® observations of the lolar comm, during 
■•ifmmrj 1953s obtained at SlisaE® G©l©md©9 by the High Altitude Observatory 
©f Harvard University and the University of Colorado* Tables 90 thxongfc 
92 list the coronal observations obtained at Sacrament© Measieo# 
during J&ma&ry 1953® derived by the High Altitude Obaervatory fmm spmtmgmm® 
teken by Harvard University m m part ©f it® p@r£ormanee of as Air Materiel 
Somaaml Research and Development Contrast administered by th® Air fore® teabridge 
Research Laboratories* The date, are listed separately for east and west lisab® 
at interval® of position &ngl<§ north and south of the Solar at 
th® limb# Th© time of observation is girm t© the nearest tenth of a d@y9 §CT» 

Table 8? give© the intensities of the green (5303A) line of the 
spectrum of the solar table 88 gives similarly the int®a§itl®s of the 
first red (63?^A) eer@»l lines and table 89® th® lutes®iti©@ of the ®@s©ad 
red (6?02A) coroml lines all observed at Sliiaax in January 195% 
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Table 90 gives th© iateasitieg of tha green (5303A) coronal line; table 
91* th© intensities of the first red (637*tdJ coronal line; and table 92, the 
Intensities of the second rad (67®2A) coronal lines all observed at Sacra¬ 
ment© Peak la January 1953• 

The following symbols are used in tables 87 through 92s &, ebuerv&tion 
of low weight; corona not visibles and X, position @£g 1® not included In 
plate estimates. 

RELATIVE SUNSPOT NUMBERS 

Table 93 list® th® daily provisional Zurich relative sunspot sMaber® 
as communicated by th© Swiss federal Observatory, Table 94 continue© 

the new series of American relative sunspot manber®, Beginning with 
1951» the observations collect®'! by th® Solar Division, AA?£C, have been 
reduced according to a new procedure, such that only high quality observa¬ 
tions of «3$®rieae®d observers are combined into S^8. Observatory co¬ 
efficients for e&eh of the 28 selected observers w«r© recomputed oa data 
for 1^8-195°» y®ars when there was a wide r&age of solar activity, Other- 
wise9 th® procedure is that outlined ia Publication of th® Astronomical 
Socisty ©f th® Pacific, ^ 13» 19^9© The seal© of the Americas numbers 
ia 195! differs from that of th® reports for earlier years because ©f 
these changes, and the new series is designated E49 rather than £4, The 
Americas relative sunspot numbers appear monthly ia these pages aa 
communicated by the Solar Division, 

OBSERVATIONS OF SOLAR FLARES 

Table 95 gives the preliminary record ®£ solar flares reported to the 
CBPL, Thom® reports are cossoaaleated on a rapid schedule at the sacrifice 
of detailed accuracy® Definitive and ©©aspict@ records are published later 
in the Quarterly Bulletin of Solar Activity, I,A,U., in various observatory 
public*tionw, and elsewhere, '$he present listing serves to identify and 
roughly describe the phenomena observed. Details should be sought from the 
reporting observatory® 
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Reporting directly to the SEEL are the fallowing observatories; Mt, 
Wilson* McMa th-Bulbert* U, S. laved* Wen&elstein* Kansel and High Altitude 
at Sacramento Peak* lew Mexico. Cm remainder report to Meudon (Paris)* 
and the data are taken from the-Pari s-UBSXgram broadcast* monitored fairly 
regularly by the CBFLe The data on solar flares reported from Sacramento 
peak, lew Mexico* communicated by the High Altitude Observatory at Boulder* 
Oolorade* are provided by Harvard University as the result of work under¬ 
taken on an Air Materiel Command Be search and Development Contract adminis¬ 
tered by the Air force Cambridge B®search laboratories* 

Th® table list® for each flax® the reporting observatory* date® time® 
of beginning and ending of observation* duration (when known)* total area 
(corroeted for fer©sh@rt®aisg)@ and h@li©gmphlc eooriimt®®*, for the 
aaxi®^ phase of the flare is given the tine* intensity# arm relative to . 
the total area.* and the Inport&nc©. The e®lmm ®SID observed*1 is to i&» 
dlcate when a sudden ionosphere disturbance* noted elsewhere in these 
reports* occurred at the tiss® of a flare* Tiat© &r© in Time 
(OCT). 

INDICES OF GEOMAGNETIC ACTIVITY 

Table $& list® various indices of g@e®£ag»®tie activity based on 
data from magnetic observatories widely distributed throughout th® world* 
The Indices are; (l) preliminary international character-figures, Cj 
(2) geomagnetic planetary three-hour-range indices* Sps (3) magnetically 
eeiected quiet and disturbed days* 

The G-flgure is the arithmetic £®§$a of the subjective classification 
by all observatories of each day9* magnetic activity on a te&le of 0 
(quiet) to 2 (storm). The magnetically quiet and disturbed days are 
seleeted by the international scheme outlined on pages 219-22? in the 
December I9A3 issue of Terrestrial Magnetism and Atmasiahsrlc IRsotrleltr. 
The details of the currently used method fellow, for each day of a month* 
its geomagnetic activity is assigned by weighting equally the following 
four criteria (l) 85 (2) the sum of the ®i<ght Ip1®? (3) the gr©a£@®t 
Bps and (4) the suae of %h® squares of th© eight %9 a* 

% is the acan standard!$©i S-iadex fro® 11 b®tw@«a 
geomagastio latitudes 4? and 63 dorses. fh© seal® is © (very qnist) 
to 9 (extremely disturbed)* expressed in thirds @f a unit* e.g. 5s* 1® 
h 2/3* 50 is $ 0/3i end 5* is 5 l/3» Shis planetary index la designed 
to measure solar particle-radiation by its magnetic effects* specifically 
to meet the needs of research workers in the ionospheric field. A com¬ 
plete description of Xp has appeared in Bulletin 12b* "Geomagnetic Indices 
0 and X* 19MJ* * published in Washington* D. 0.* 19^9» by the Association 
of Terrestrial Magnetism and Slectrielty* International Union of Geodesy 
and Geophysics. Tables of Kjp for l^S^S are in Bulletin 12b; for 19h0-b4 



and 1949® OBPL-F reports® y65"*&?i for 195$s aoathly in 160 m& 
following issues® Current tables are tlio published ftmrs^rlr la the 
Journal of ®eonhysio&i Baee&geh along with data ©a sadden ce^eenceaeats 
TseT"^Sra®@l®^t flare effects (sfe)» 

The diagras ihowiag Sp Indie®® for the year 1952 appears on pagss 
48 aad 49. Monthly t&blee of Ip bav® been la th©@© reports 
beginning with January 1951 la #79® The Ip indices are plotted according 
to 27-day solar rotations. 

fhe Oea&ittee on Character! eat ion of Msgnetic Msturbaaoe® _ AlifX® WSO® 
has kindly? supplied, this table* She Meteorological Office® ©e Silt® Holland® 
collects the tot®., and compiles 0 and selected dsye* She Ohairaaa of the 
Committee eonputes sh® planetary index® At the meeting of ATHE held in 
Brussels in August 1951® it was decided that the coapatatlon of SM would be 
discontinued after the month ©£ ®®©©®b®r 1951 ainoa % it amiiable fro* 
Joinery 1® 1940 „ Iw, therefore® no lo^er spears in these reports* 

SUDDEN IONOSPHERE DISTURBANCES 

fable 9? show® that m sadden ionosphere disturbances mr% observed 
during the month ©f January 1953 &$ Washington® ®s 0« Table 98 lists the 
sudden ionosphere dlsturbaae®® ©b®@r?©& at Vederhorst 4@s. Berg* Ifetherlaade® 
on various d®y<?. fro® J&ffimary 9 through October 4, 1953* 
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TABLES OF IONOSPHERIC DATA 

Table l 

Washington. D. 0. (38.7°*. 77.1°*) Janoary 1953 

Table 2 

Point Barrow, Alaska (71.3°N, 156.8°W) Locamber 1952 

Time fc'73 ftofs vn foil h'S foS fie (KS00Q)E3 
00 — — 5.1 
01 _ — 6.3 
02 — (3.0) 7.0 — 
03 __ (2.0) 5-0 
oil _ 6.9 ...a 

os _ ._. 6,6 
06 -— 6.7 
07 __ 5,0 _ 
08 -— _ 5.0 
09 
10 

<320 (2.6) 
(2.5) 

U.6 
U*5 

(3.1) 

11 260 3.2 3.7 3.1 
12 260 3.6 2.6 3.1 
13 260 3.7 2.1 3.1 
11 210 3.8 2.3 3.1 
15 250 3.2 2.1 3.0 
16 280 3.0 3.0 
17 < 290 2.7 2o6 (2.8) 
18 (2.1) 3.7 
19 (320) (3.0) 3.7 
20 1.293) (2.5) 3.6 (3.0) 
21 — (3.0) 6.7 
22 _ 5.8 
23 — — 6.5 ■-. 

Time! 1S0.0°W. 
Sweep: 1,0 Me to 25.0 Me in 15 seconds. 

Tab^o 3 

Tromso, Norway (69«7°N> 19oO°E)December 195? 

Tim 8 h'.?2 tola h'Tl tofl h'S f©E fS. Omooo)n 

00 _ (2.7) 3.7 _ 
01 (335) (2.7) 6.0 (2.8) 
02 (320) (2.6) 6.0 (2.9 
03 (295) (2.6) 3.2 (2.9) 
06 (305) 2.6 3.0 2,8 
05 300 2.0 3.0 2.9 
06 295 1.9 3.0 3.0 
C7 (280) 1.8 3.0 (3.0) 
08 270 1.7 2.® 3.1 
09 250 2.3 __ __ 2.5 3.1 
10 235 3.2 165 1.2 1.3 3.6 
11 225 3.8 __ 1.2 2.0 3.6 
12 230 6.0 — ... 2.6 3.6 
13 230 3.8 __ ... (1.1) 2.7 3.6 
16 265 3.2 — (1.0) 2.0 3.2 
15 250 2.6 _ 2.7 3-1 
16 (265) 2.2 3.0 (3.1) 
17 (265) (2-1) 3.0 __ 
18 ... (1.8) 3.5 
19 ... __ 3.8 -r. 
20 ... __ 3.8 __ 
21 — ... 3.8 _ 
22 __ __ 3.6 _ 

.12 — -- _ 
Time: 15.0OE. 
Sweep: 0.6 Me to 25.0 Me in 5 minutes* automatic operation. 

Table 4 

Fairbanks^ Alaska (64«.9°N, 147.8^7)__December 1952 

Time h‘72 tola h'fi foil h’2 foB f»e (MMOO)Ti 

00 — — 6.4 — 

01 300 (2.9) 6.6 — 

02 (320) (3.0) 7.0 

03 (320) (2.7) 6.6 — 

04 (320) (2.6) 7.4 (2.8) 
05 — — 7.0 — 

06 (310) (2.5) 7.0 — 

07 (300) (2.5) 7.3 (3.0) 
08 (280) (2.0) 6.4 (3.0) 
09 260 (3.D 2.6 (3.0) 
10 240 4.0 - — 3.2 
11 240 4.5 — — 3-2 
12 240 4.7 '— 3.3 
13 240 5.2 - — 3.3 
14 240 4.8 — 3.2 
15 230 (4.0) 3.2 
16 240 3.3 3.0 
17 240 (2.6) 5.6 (3.2) 
18 (260) (2.0) 4.2 (3.2) 
19 — — 6.8 — 

20 — (1.9) 6,6 —- 
21 — — 5.8 — 
22 — 6.2 

-23 (3.1) 5.6 — 

Time: 150. (fit. 
SfieeD: 1.0 Me to 25.0 Me in 15 seconds. 

Table 5 

Harsar3auak, Greenland (6l.2°N, 45.4^)_December 1952 

Time h'T2 toTS h'Tl foil h'B fol fla (M3000)M 
00 — (3.3) TTo~ — 

01 — (3.3) 5.0 — 

02 -- — 5.2 — 

03 340 (3.2) 5.4 (2.9) 

04 300 (3.1) 4.9 3.0 
05 300 2.8 4.1 (3.0) 
06 (290) (2.3) 4.0 (3.2) 
07 (280) (2.0) 3.4 — 

os (280) (2.2) 2.3 3.1 
09 230 (3.6) 2.1 3.4 
10 240 (4.6) — — (3.4) 
11 250 (5.0) — - - — 3.4 
12 250 5.3 •- - - — 3.3 
13 240 (5.0) 260 - - — (3.3) 
14 250 (4.7) (3.3) 
15 250 (4.6) 2.8 (3.2) 
16 260 (4.0) 3.5 (3.0) 
17 (320) (3.5) 4.9 (2.8) 
18 (340) (3.4) 4.5 (2.9) 
19 (310) (3.0) 4.5 2.9) 
20 (330) (3.0) 5.6 3.0) 
21 (310) (3.3) 5.6 (2.9) 
22 (310) (3.7) 6.9 (3.1) 

-S3 — -Uj21 6-5 — 

6 
Oslo, Norway (60.0°N, 11.1°E) December 1952 

Time ■n'fa tola h'n fofl h'S foB fSe (siaooo) 
00 (315) 1.8 2.7 (2.8) 
01 310 1.6 2.9 3.0 
02 310 1.6 2.7 2.9 
03 310 1.5 2.9 2.9 
06 305 1.6 2.9 2.9 
os 295 1.6 2.7 3.0 
06 275 1.6 2.9 3.0 
07 fro 1.6 2.6 3.1 
08 260 1.8 _- _ 2.7 3.1 
09 225 3.5 __ _ 3.0 3.6 
10 215 6.6 (235) 165 1.8 3.1 3.6 
11 215 5.0 225 _ lilO 1.9 3.1 3.6 
12 215 5.7 225 — 160 2.0 3.1 3.6 
13 220 5.6 225 ~~ 160 2.0 3.1 3.6 
16 220 5.6 230 — 165 1.8 3.1 3,5 
15 215 6.8 — 1.6 2.9 3.5 
16 220 U.2 __ _ 2,6 3-3 
17 230 3.6 3.3 
18 265 2.6 3.2 
19 270 1.9 3.0 
20 — 1.8 3.0 
21 __ 1.6 2.2 
22 __ 1.6 
23 — 1*6. 

Tims! 45.0°». 
Sweep: 1.0 Me to 25.0 Me In 30 seconds. 

Timei 15.0°E. 
Sweep! 1.3 Me to 16.0 Me In 8 minutes, automatic operation. 
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Tati. 7 
Upsala, Sweden (59*8°N, 17.6°E) December 1952 

Time h'I2 tali h'll fo?l h'Z foE (M3000)T2 

00 (350) 1.6 (2.9) 
01 320 1.7 3.1 2.9 
02 330 1,7 2.9 2.9 
03 3UD 1.6 2.7 2.9 
0U 350 1.6 2.8 2.8 

05 
06 

(3l*°) 
(31*0) 

1.6 
1.5 2.8 

(3.0) 
(3.0) 

07 (330) 1.5 — 
08 250 2.5 E 3.1 

09 215 i*.i _ (1.5) 2.1* 3.5 
10 215 l*.s — _ 130 (1.8) 3.6 
n 220 5.1* 230 (2.5) 130 1.9 3.6 
12 220 5.8 225 2.6 125 2.0 2.0 3.5 
13 220 5.8 230 2.5 130 1.8 2.3 3.5 
11* 220 5.1 D*5 1.7 2.3 3.5 
15 210 l*.l* _ E 3.5 
16 225 3.6 3-3 
17 21*0 2.8 1.7 3.2 
18 250 2.2 2.9 3.2 
19 (290) 1.8 2.8 3.0 
20 (3W 1.6 2.7 (3.0) 
21 (1*20) 1.6 ...... 
22 (360) 1.6 (2.8) 

JZl (3551- l^L (Z&l 
Time: 15.0°E. 
Sweep: l.U Me to 17.0 Me in 6 minutes, automatic operation. 

Prm«, Austria (47.1°M. 
Time h'F2 f oF2 

00 290 3.2 
01 280 3.1 
02 290 3.2 
03 290 3.2 
04 280 2.9 
05 260 2.8 
06 250 2.4 

07 250 2.8 
08 200 4.** 
09 200 5.9 
10 210 6.8 
11 210 6.8 
12 200 6.0 

13 210 6.0 
14 220 6.3 

15 200 6.0 
16 200 5.1 
17 21*0 3.9 
18 250 3.7 
19 250 3.1 
20 250 3.2 
21 250 3.2 
22 280 3.3 
23 290 3.0 

Tine: 15.0°B. 

foFl 

8waep: 2,5 Mo to 12.0 Me in 2 minutes. 

h'E 
_Deo ember 1952 
foE fEs (M3000)F2 

Table 10 

Time: 120.0°U. 
SwoOp: 1.0 Me to 25.0 Me in 15 seconds. 

Table 11 

White Sands, New Mexico (32.3°N, 106.5°U) December 1952 

Time hT2 foJT2 h'fl foil h'E foE fie (M3000)72 

00 270 3.2 3.2 
01 260 3.2 3.2 

02 250 3.3 3.2 

03 21*0 3.2 3.2 

01* 230 3.1 3.3 

05 250 2.8 3.2 
06 260 2.8 2.3 3.1 

07 230 3.9 3.1* 
08 220 5.8 220 _ no 2.0 2.7 3.6 

09 21*0 6.3 220 3.8 no 2.5 3.0 3.6 

10 21*0 6.1* 210 l».o no 2.0 3.3 3.5 
11 250 7.0 200 i*.i 100 2.8 3.1 3.1* 
12 250 8.0 210 1*.2 100 3.0 3.2 3.3 

13 21*0 7.8 210 l*.l 100 2.9 3.1 3.5 

u* 21*0 6.9 210 3.9 100 2.8 3.0 3.5 

15 230 6.3 210 3.3 100 2.6 3.3 3.6 

16 220 6.0 _ __ 110 2.1 3.0 3.6 

17 210 5.1 2.7 3.6 

18 220 3.1* 2.9 3.1* 

19 230 3.0 2.6 3.1* 
20 21*0 2.7 2.6 3.5 
21 250 2.7 3.1 3.2 

22 270 2.8 2.1* 3.1 

23 260 3.0 3.1 

Time i 10S.0°W. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

Table 12 

Baton Bouge, Loulelana (30.5°S, 91.29W)_December 1952 

Time h'F2 foF2 h' FI foFl h'E foE fEs (M3000)F2 

00 280 3.3 2.4 3.1 
01 260 3.3 2.5 3.2 
02 250 3.3 3.2 
03 240 3.3 3.3 
04 240 3.1 2.2 3.3 

05 250 3.0 3.1 3.1 
06 260 3.0 2.3 3.2 

07 230 4.2 2.6 3.4 
08 230 6*0 210 -— 130 2.1 4.5 3.6 

09 250 6.5 230 — 120 2.5 6.2 3.5 
10 250 6.9 220 4.0 no 2.9 6.2 3.5 
11 260 7.0 ao 4.1 110 3.0 6.2 3.4 

12 260 7.6 220 4.2 no 3.0 6.2 3.3 

13 260 8.0 220 4.2 110 3.0 6.0 3.4 
14 250 7.4 220 — no 2.8 5.8 3.5 

15 240 6.9 220 — 120 2.5 4.1 3.5 
16 230 6.6 — — 120 2.1 3.8 3.5 

17 220 5.5 3.6 3.5 
18 220 3.9 3.4 3.5 

19 250 3.0 3.1 3.3 
20 260 2.8 3.1 3.2 

21 270 2.8 3.1 3.2 

22 270 3.1 2.8 3.2 

23 280 3.1 2.8 3.0 

tin.: 90.0'V. 
Swoepi 1.0 Me to 25.0 Me in 30 eeconds. 
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15 
Table 13 

Okinawa I. (26.3% 127.8°E) December 1952 

Time h'T2 foF2 hin foFl h'E foE fSe (HSOOOjB'S 

00 2 90 2.7 3.0 
01 290 2.7 3.0 
02 280 2.8 3.0 
03 280 ■ 2.8 3.0 
01* 250 2.6 3.1 
05 280 2.1* 3.1 
06 270 2.1* 3.2 
07 21*0 1*.9 __ _ 130 1.7 1.9 3.5 
08 250 6.6 21*0 _ 120 2.2 3.2 3.6 
09 250 7.1 230 _ 120 2.5 3.8 3.1* 
10 260 8.3 220 (U.2) 120 2.7 1*.0 3.1* 
11 270 8.2 210 (1**3) 120 2.8 U.2 3-3 
12 280 8.6 220 (lt.1*) 120 2.9 l*.l 3.2 
13 270 10.1 220 1*.3 120 2.8 1*.6 3.3 
11* 260 9.1* 230 _ 120 2.8 l*.l* 3.3 
15 250 8.5 21*0 _ 120 2.6 3.7 3.1* 
16 21*0 7.9 21*0 120 2.3 3-5 3.1* 
17 220 7.0 3.1 3.6 
18 210 l*.l* 3.1 3.U 
19 230 1*.5 2.8 3.1 
20 2l*0 1*.8 2.2 3.2 
21 230 1*. 3 2.2 3.3 
22 250 3.1* 3.2 
23 260 3.0 3.0 

Time; 127.5°E. 
Sweep: 1.0 Me to 25.0 Ho in 15 seconds• 

Puerto 

Table 15 

Rico, W.I. (18.5% 67.2°W) December 1952 

Time h'F2 foF2 h'Jl fotfl h'E foE fSe (xaooo)Js 
00 2(0 4.1 3.1 
01 250 4.1* 3.1 
02 21*0 4.6 1.9 3.3 
03 230 4.4 3.5 
Oil 21*0 3.6 1.9 3.3 
05 250 3.1 2.4 3.2 
06 21*0 3.0 100 _ 2.5 3.2 
07 230 4.3 (100) __ 2.8 3.4 
08 230 5.8 230 _ 110 2.2 3.0 3.5 
09 250 7.1 230 _ 100 2.7 3.4 
10 250 7.9 220 4.2 100 3.0 3.5 
n 260 7.6 220 4.3 100 3.2 3.5 
12 260 7.3 220 4.5 100 3.3 3.5 
13 270 6.9 210 4.5 100 3.2 3.3 
11* 280 7.3 220 4.4 100 3.1 3.8 3.2 
15 260 7.7 220 (4.3) 100 3.0 4.4 3.4 
16 21*0 7.2 220 __ 100 2.6 4.5 3.5 
17 220- 6.6 230 _ 100 2.1 3.7 3.5 
18 220 5.8 (100) _ 3.3 3.5 
19 220 4.2 3.2 3.5 
20 21*0 3.3 3.1 3.1 
21 280 3.4 2.7 3.0 
22 270 3.7 3.0 
23 270 4.0 3.0 

Time: 60.0°W. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds 

Panama 

Table 17 

Canal Zone (9.4% 79.9°H) December 1952 

Time h'F2 foF2 h'Fl foFl h'E foS f3fl (113000)78 
00 230 3.9 2.0 (3.3) 
01 220 3.3 2.7 3.5 
02 230 (2.6) 2.1 (3.1) 
03 250 2.3 2.1 3.0 
04 240 2.0 1.9 2.9 
05 270 2.2 3.5 2.8 
06 260 2.6 2.5 2.9 
07 240 5.1 (130) (1.8) 3.7 3.3 
08 260 6.8 <240 _ 110 2.5 4.2 3.2 
09 270 8.1 230 (4.4) no (2.9) 4.2 3.1 
10 <280 9.0 220 4.5 no 3.1 4.5 3.2 
11 270 9.2 220 4.6 no 3.3 4.5 3.2 
12 290 8.8 220 4.7 no 3.4 4.9 3.0 
13 290 8.6 220 4.6 no 3.4 5.0 2.9 
14 290 8.6 (220) 4.6 no 3.2 5-0 3.0 
15 280 9.3 220 4.4 no 3.1 4.9 3.1 
16 250 8.6 220 _ no 2.7 5.2 3-3 
17 230 7.3 120 2.2 4.3 3.5 
18 220 5.3 3.7 3.4 
19 230 3.9 4.1 3.3 
20 230 3.2 4.1 . 3.2 
21 260 3.0 3.1 2.8 
22 280 (3.4) 2.4 (2.9) 
23 260 (3.8) 2.5 (3.0) 

Time* 75.0°W. 
Sweep: 1,0 Me to 25*0 Me in 15 seconds. 

Maui, Hawaii (20.8°N, 156.5°W) December 1952 

Time b'jra foF2 h'Fl foffl h'E foE fBe (M3C00)72 
00 270 3.0 2.5 3.0 
01 270 2.8 2.4 3.0 
02 250 3.0 1.9 3.3 
03 230 3-4 1.3 3.5 
oh 220 2.2 1.8 3.5 
os 280 1.9 1.7 3.0 
06 300 2.1 1.8 2.9 
07 250 4.0 160 l.S 2.2 3.2 
08 250 6.4 240 _ 120 2.4 3.4 3.3 
09 280 7.8 230 -_ no 2.8 3.8 3.3 
10 270 9.0 220 4.3 no 3.0 4.2 3.3 
n 280 9.5 220 4.5 no 3.2 4.4 3.2 
12 280 9.5 220 4.6 no 3.2 4.5 3.1 
13 290 10.1 210 4.5 no 3.2 4.4 3.1 
14 270 10.4 230 4.4 no 3.1 4.8 3.2 
15 250 9.9 230 _ no 2.9 4.8 3.3 
16 240 8.2 230 __ no 2.5 4.5 3.5 
17 230 6.8 no __ 4.5 3.6 
18 220 5.4 4.5 3.6 
19 220 3.6 4.4 3.4 
20 (260) 3-4 4.4 2.9 
21 240 4.1 4.6 3.1 
22 240 3.8 3.5 3.2 
23 250 3.4 3.4 3.1 

Time: I50.0°w. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

Guam I . (13.6% 

Tabi® 16 

144.9°S) December 1952 

Time h'F2 foF2 vn foFl h'E foE ?*a (8(3000)72 

00 240 3.8 3.3 
01 250 3.5 3.3 
02 260 3.4 3.2 

03 250 3.2 3.4 

04 250 2.9 3.3 

05 250 2.5 3.4 
06 250 2»2 3.1 

07 240 5.1 130 2.0 3.5 
08 (260) 7.0 220 _ no 2.4 3.3 
09 290 8.8 210 4.3 no 2.8 3.8 3.1 
10 300 9.4 200 4.4 no 3.0 2.9 
n 300 9.2 200 4.5 110 3.2 3.8 2.7 
12 300 8.7 200 4.5 no 3.2 3.5 2.7 
13 320 8.8 200 4.5 110 3.2 4.3 2.7 

14 310 9.1 200 4.4 no 3.1 4.1 2.8 

15 290 9.2 210 _ 110 3.0 4.5 2.9 

16 270 9.7 220 — no 2.7 4.8 3.1 

17 240 9.6 230 _ no 2.2 3.8 3.3 
16 220 9.3 3.0 3.4 

19 210 8.4 3.1 3.4 
20 220 7.2 3.8 3.3 
21 230 6.4 3.6 3.2 
22 230 5.5 2.6 3.4 

23 230 4.6 3.4 

Time: 
Sweep: 

Kirurta 

150.0°E. 
• 1.0 Me to 25.0 Me in 15 seconds. 

Table 18 

Sweden (67.8% 20.5% November 1952 

Time h'F2 f©F2 h'Fl foFl h'E foE fEa (uaooo)vs 
00 370 (2.9) 2.7 [2751 
01 350 2.9 2.8 2.8 
02 315 3.0 2.5 2.9 
03 300 ' 2.8 2.0 2.8 
04 300 2.9 1.7 2.8 
05 305 2.6 3.0 
06 3C0 2.1 3.0 
07 300 2.5 1.5 3.0 
oe 250 3.2 3.2 
09 250 4.1 __ _ 3.4 
10 240 5.0 — — 3.4 
n 230 5.3 _— _ _ — 3.3 
12 240 5.4 — 3.4 
13 240 5.0 — -- 3.3 
14 230 4.2 -— — 3.2 
15 240 4.2 3.2 
16 255 (3.7) 2.0 (3.2) 
17 (260; (2.8) 2.2 (3.1) 
18 (300) (2.7) 2.6 (2.9) 
19 (310) (2.1) 1.8 (2.9) 
20 (320) (2.7) 4n (2.9) 
21 (335) (3.0) 3.0 (2.9) 
22 (340) (3.1) 3.5 (2.9) 
23 (360) (3.1) 2.8 (2.9) 

Time: 15*0°E. 
Sweep: 0.8 Me to 15*0 Me in 30 seconds, 
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fable 19 

Churchill, Canada (58.8°N, 94.2°W)November 1952 

Time h'T2 foT2 h'Jl foFl h'E fol fSa (H30C0)?2 

00 300 2.4 2.8 5.2 [371] 
01 290 2,6 — (2.8) 6.0 (3.0) 
02 (30°) 2.8 (120) 2.2 4.8 (3.0) 

03 (300) 2.4 (HO) 2.4 4.0 (2.9) 

04 (320) <2.8 110 2.8 2.9 (2.8) 

05 -- — no 2.8 — 

06 (290) <3.0 no 3.1 3.7 
07 (280) <3c0 no (3.0) 3.6 — 

08 250 3.5 -— — no 2.7 3.2 
09 250 4.6 — — 120 2.4 3.3 
10 270 5.1 260 — — — 3.2 
11 280 5.4 240 — -— — 3.2 
12 280 5.6 250 — — — 3.2 

13 280 5.8 260 — — 2.3 3.2 

U 270 6.0 — — — — 3.2 
15 260 5.8 120 (2.1) 3.2 
16 250 5.2 no 2.2 3.1 
17 270 4.2 120 2.0 3.0 
18 290 4.0 no 2.2 2.9 
19 300 3.2 no 2.9 3.0 
20 300 3.5 120 2.6 2.8 2.9 
21 290 3.4 120 2.6 5.1 3.0 
22 310 3.0 120 2.4 5.6 (2.9) 

_ 3.oa a.s 120 — -JL3 3.0 

Time: 90.0°W. 
Sweep: 0.6 Me to 20.0 Me in 15 seconds. 

Tabled 

De Blit, Holland (52.1°N, 5.2°E)November 195? 

Time h'TZ foF2 h'Jl ton h'Z fo£ (xaooo)ra 
00 — 3.0 3.0 
01 <270 3.0 3.0 
02 <270 2.6 3.0 
03 2.5 3.0 
01* _ 2.2 3.2 
05 _ 2.0 (3.2) 
06 _ 2.0 3.1 
07 210 3.8 E 3.5 
08 205 5.1 ... __ — 1.8 2,2 3-7 
09 210 5.9 (210) (2.9) 120 2.2 2.9 3.7 
10 220 6.3 200 3.1* 105 2.1* 3.7 
n 220 6.6 200 3.5 105 2.5 2.5 3.6 
12 220 6.6 200 3.1* 120 2.5 3.2 3.7 
13 220 6.1* (210) (3.2) 120 2.1* 2.8 3.6 
11* 220 6.1* _ _ 120 2.2 2.8 3.7 
15 205 5.8 11*0 1.8 3.6 
16 200 h.B 3.5 
17 220 !*.0 3.1* 
18 215 3.6 3.3 
19 220 3.2 3.1* 
20 220 2.7 3.3 
21 _ 2.6 2.9 
22 _ 2.7 3.0 
23 — 2.8 3.0 

Time: 0.0°. 
Sweep: 1.1* He to n.2 Me in 6 minutes. automatic operation. 

Table 20 
Prince Bupert, Canada (54.3”H, 130.3 V) HoTesber 1952 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 1.5 2.5 
01 1.6 2.6 
02 1*6 3.4 

03 1.8 3.1 
04 1,9 3.8 

05 1.8 2.6 
06 1.9 3.6 

07 1.9 2.0 

03 3.2 2.1 

09 4.2 1.9 2.0 
10 5.0 — 2.2 2.8 
11 5.7 3.5 2.3 
12 6.2 3.4 2.4 

13 6,2 - 2.4 

lb 6.3 — 2.3 

15 6.0 2.1 

16 5.8 i.e 
17 5.0 
13 3.3 2.2 

19 2.8 
20 2.1 
21 1*8 
22 1.8 

23 i.e 
Time: 120.o°w. 
Sweep: 0.6 Me to 20.0 Me in 15 aecoads. 

Lindau/Earz, Germany (51.6°H, 10.1°s) Sovember 1952 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 
00 25o" 2.9 i.i 3.0 
01 265 3.0 2.6 3.0 
02 270 2.9 2.5 3.0 

03 260 2.8 2.6 3.0 
04 250 2.6 2.6 3.0 

05 250 2.1 2,5 3.1 
06 21*5 2.1 2.6 3.3 
07 230 2.8 £ 2.2 3.3 
08 210 4.6 —»= 3 2.5 3.6 
09 215 5.5 200 115 2.1 3.2 3.6 
10 220 6.2 210 105 2.3 3.4 3.6 
11 225 6.6 210 105 2.4 3.4 3.5 
12 220 6.8 205 105 2.6 3.5 3.6 

13 220 6.5 205 105 2.5 4.0 3.5 
14 220 6.4 210 no 2.3 3.3 3.5 
15 220 6.2 —- 120 2.0 3.2 3.6 
16 210 5.4 — 2 3.1 3.5 
17 210 4.6 3.0 3.4 
18 225 3.8 2.4 3.3 
19 230 3.4 2.4 3.3 
20 230 3.0 2.2 3.3 
21 250 2.6 2.2 3.1 
22 275 2.6 2.2 3.0 

23 280 2.7 2.4 3.0 

Timei 15^06*. 

Sweep: 1,0 Me to 16.0 Me In 8 minutes. 

Winnipeg, Canada (49.9 H. 97.4 W) Hoveober 1952 
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Table 25 Table 26 

Schwarzenburg, Switzerland (46.8°N, 7.3°E) November 1952 Ottawa, Canada (45.4°N , 75.7°t?) November 1952 

Time h'F2 f oF2 h'Fl foFl h'E foE fEs (M3000)F2 Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 300 3.0 3.1 00 (285) 2.0 (3.0) 

01 300 3.2 3.1 01 (295) 2.0 (3.0) 

02 300 3.2 3.1 02 (285) 2.0 1.8 (3.1) 

03 300 ■ 3.2 3.1 03 (285) 1.9 2.2 (3.0) 

04 285 3.0 3.3 04 (285) 2.0 (3.1) 

05 255 2.8 3.4 05 (235) •1.9 2.4 (3.1) 

06 240 2.5 3.6 06 (285) 2.0 (3.1) 

07 230 3.0 3.5 07 (255 3.2 (105) 1.7 (3.3) 

08 220 5.0 3.8 08 (225) 4.7 — (105) 2.0 (3.5) 

09 220 5.5 no 2.2 3.8 09 (235) 5.6 (225) — (105) 2.4 (3.4) 

10 230 6.4 110 2.5 3.7 10 (245) 6.1 (205) — (115) 2.7 (3.4) 

11 230 6.7 105 2.6 3.7 u (255) t.4 (215) — (105) 2.8 (3.3) 

12 230 7.0 100 2.7 3.7 12 (265) 7.0 (225) — (115) 2.8 (3.4) 

13 230 6.6 100 2.6 3.7 13 (255) 6.9 (225) — (H5) 2.8 (3.4) 

14 230 6.2 no 2.6 3.7 n (255) 6.9 (225) — (U5) 2.7 (3.4) 

15 230 6.6 120 2.3 3.7 15 (245) 6.9 (245) — (U5) 2.3 (3.4) 

16 220 6.0 — — 3.7 16 (225) 6.6 — — (3.4) 

17 210 5.0 3.7 17 (215) 5.9 (3.4) 

18 230 3.3 3.5 18 (225) 4.8 (3.3) 

19 240 3.2 3.5 19 (235) 3.8 (3.3) 

20 240 3.1 3.5 20 (255) 3.0 (3.3) 
21 260 3.0 3.4 21 (285 2.6 (3.2) 
22 300 2.9 3.2 22 (285) 2.4 (3.1) 

23 300 3.1 hi 23 (295) 2.0 (3.1) 

Tima: 15.0°E. Time: 75.0^. 

Sweep: 1.0 Me to 25.0 Me in 30 seconds. Sweep: 1.0 Me to 25.C Me in 15 seconds 

Table 27 Table 28 

Wakkanai, Japan (45.4°N , 141.7°B) November 1952 Akita, Japan (39.7°N, 140.1°E) November 1952 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M30C0)F2 Time h’F2 f oF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 310 3.3 2.8 ■ 00 280 3.3 2.5 3.0 
01 300 3.3 1.6 2.8 01 280 3.3 2.4 2.9 
02 310 3.3 2.8 02 280 3.3 2.4 3.0 
03 300 3.3 2.8 03 270 3.3 2.4 3.0 

04 300 3.4 1.6 2.9 04 260 3.2 2.4 3.1 
05 280 3.2 3.0 05 240 3.1 2.2 3.2 
06 270 3.2 3.0 06 240 3.2 2.0 3.2 
07 270 5.4 -— 140 1.6 3.1 07 220 5.7 120 1.8 2.5 3.5 
08 270 6.7 — 130 2.1 3.2 08 220 7.0 210 — 110 2.3 3.2 3.6 

09 270 7.1 250 3.4 no 2.4 3.0 3.1 09 230 7.4 220 3.7 no 2.6 3.5 3.5 
10 280 7.9 260 3.9 120 2.6 3.1 10 240 7.5 220 4.0 no 2.8 3.5 3.5 
11 280 8.2 260 3.8 no 2.6 3.2 11 240 8.2 220 3.9 no 2.8 3.5 3.5 
12 260 7.8 260 3.8 120 2.6 3.2 12 240 7.9 220 4.0 no 2.9 3.4 3.5 

13 280 6.9 260 3.4 no 2.4 3.2 13 240 7.3 220 3.8 no 2.8 3.4 3.4 
14 270 6.6 -- 120 2.2 3.2 14 240 6.9 230 — no 2.6 3.5 3.4 
15 260 6.4 120 2.0 2.3 3.2 15 230 6.8 230 — no 2.3 3.4 3.5 
16 250 5.4 — -— 2.6 3.2 16 220 5.8 no 1.8 3.3 3.6 
17 260 3.8 2.4 3.1 17 220 4.3 3.2 3.4 
18 280 3.2 2.2 3.0 18 240 3.7 3.0 3.2 
19 280 3.2 2.1 2.9 19 250 3.4 2.9 3.1 
20 290 3.2 2.9 20 250 3.2 2.6 3.2 
21 300 3.2 2.9 21 260 3.1 2.6 3.1 
22 300 3.2 2.8 22 270 3.2 2.4 3.1 
23 310 3.2 (2.8) 23 280 3.2 2.5 3.0 

Time: 135.0°E Time: 135.0°E. 

1.0 lie to 15.5 Me in 2 minutes. Sweep: 1.0 Me to 17. 0 Me in 10 minutes, manual operation, from 1st 
to 14th ; 0.85 Me to 22. 0 Me in 6 minutes, automatic opera- 
tion, from 15th to 30th 

Tsws_22 Table 30 

Formosaa China (2$.0°N, 121.5°E) November 1952 Resolute Bay, Canada (74.7°N, 94.9°(J) October 1952 

lime h'TS b'fl foFl h'2 foS (1(8000)13 Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 280 3.U 2.1 2.9 00 260 3.0 2.9 

01 260 3.7 2.2 3.1 01 260 3.0 3.0 

02 21:0 3.* 1.8 3.0 02 250 3.0 3.0 

03 220 3.U 2.2 3.3 03 260 3.0 3.0 

0U 210 3.0 2.6 3.5 04 270 3.0 2.8 

05 <2U0 2.1 2.3 2.9 05 280 3.0 2.9 

06 255 2.2 3.1 06 260 2.8 3.0 

07 225 5.9 120 2.0 2.9 3.5 07 260 3.6 — — 3.0 

08 2U0 7.0 — - 120 2.6 3.6 3.U 08 260 3.8 — -— 3.0 

09 270 8.3 230 it.3 120 2.9 U.o 3.U 09 250 4.0 — — 3.0 

10 270 9.8 220 U.5 (120) 3.1 U.2 3.U 10 250 3.9 240 3.0 3.0 

U 280 10.5 220 U.S 120 3.2 Ut 3.U n 250 4.0 250 3.0 3.0 

12 270 U.7 210 U.5 (120) 3.2 U.U 3.2 12 260 4.0 240 3.0 3.0 

13 280 13.0 230 U.S (120) _ U.6 3.3 13 260 4.0 250 3.0 3.0 

1U 260 lit.2 230 U.U (120) __ U.8 3.U 14 260 4.0 250 3.0 3.0 

15 2U0 12.2 220 (U.2) (120) _ U.U 3.5 15 250 3.8 — — 3.0 
16 230 9.9 _, -(120) ... U.o 3.5 16 250 4.2 — — 3.0 

17 200 9.0 (100) 1.8 U.o 3.7 17 240 4.1 — — 3.0 
18 200 6.6 3.7 3.U 18 260 4.0 — — 3.0 

19 225 5.6 U.O 3.0 19 250 3.7 2.9 
20 2U0 5.7 3.7 3.0 20 260 3.6 3.0 
21 2U0 5.0 3.0 3.3 21 270 3.1 2.9 
22 2U0 U.O 2.6 3.0 22 250 3.0 3.0 
23 <280 3.5 2.2 3.0 23 250 3.1 3.0 

Tima: 120«0°E 
90.0°W. 

Sweep* 1.5 Me to 19*5 Me in 15 minutes, manual operation* Sweep: 1.0 Me to 25. 0 Me in 15 seconds. 



Table 31 

Baker Lake, Canada (64.3°N, 96.0°W) October 1952 

Tine h’F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 260 2.8 — E 6.0 2.9 

01 270 2.6 — E 5.9 2.9 
02 260 2.6 — E 5.0 2.9 

03 300 2.5 — E 5.2 2.8 

04 300 2.4 -- 1.4 5.7 2.8 

05 290 2.5 — - 1.5 6.0 2.8 

06 280 2.7 -- -- 100 1.8 4.0 3.0 

07 290 2.9 — — 100 2.0 5.0 3.0 

08 260 3.7 230 2.8 100 2.1 3.8 3.0 

09 260 3.9 230 3.0 100 2.4 3-6 3.0 

10 290 4.2 220 3.2 100 2.5 2.8 3.0 

11 320 4.3 270 3.4 100 2.8 3.0 

12 320 4.5 250 3.5 100 2.8 3.0 

13 320 5.0 230 3.4 100 2.5 2.9 

14 300 5.1 240 3.3 100 2.6 2.9 

15 270 5.0 250 3.2 no 2.4 2.9 
16 250 4.9 260 2.9 110 2.3 3.3 3.0 

17 260 4.0 — — no 2.3 4.7 3.0 

18 260 4.0 100 2.0 5.0 2.9 

19 260 3.7 no 1.8 6.0 2.9 
20 240 3.3 — 1.6 7.0 2.9 
21 250 3.1 — 1.6 7.0 2.9 
22 250 3.2 — E 6.2 2.9 

23 260 3.0 — E 7.0 2.9 

Time: 90,0°W. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

T*bl® 32 

Time: 15.0°W. 
Sweep: 1.0 Me to 25*0 He in 18 seconds. 

sias-ai 
Anchorage, Alaska (6l,2°N, 3^9*9°*)_October 1952 Sept. 1952* 

Time h'F2 1 oT2 h'Fl foFl h'F foi r*i (naooo)Ts OOOOQ)F2 
00 360 2.8 2.1 2.8 2.8 
01 350 2.5 3.2 2.9 2.9 
02 330 2.8 2.7 2.8 2,8 

03 (360) 2.6 3-2 2.8 2.8 
oa 360 2.U 2.8 (2.8) 2.7 
05 (320) (2.3) 2.0 (2.8) 2.9 
06 >00 2.1 3.0 3.1 
07 260 3.1 ... _- ... 3.2 2.9 
08 260 3.8 230 _ — 3.2 2.6 
09 280 6.6 230 120 2.1 3.2 2.7 
10 300 U.7 220 3.6 120 (2.3) 3.2 2.8 
U 300 6.9 220 3.6 120 ZJl 3.2 2.9 
12 300 5.1 220 3.6 110 2.6 3.2 2.8 
13 280 5.0 230 WM 120 2.6 3.2 2.8 
16 270 5.0 230 120 2.2 3.2 2.9 
15 250 5.0 230 _- _ ... 3.3 3.0 
16 260 U.8 _ 3.3 3.1 
17 230 U.5 3.3 3.2 
18 260 3.8 *.2 3.2 
19 250 3.0 3-2 3.1 
20 280 2.8 3.1 3.0 
21 290 2.6 3.1 3.0 
22 (300) (2.0) (3.0) 3.0 
23 (320) (2.6) 3.0 _ 3,0 

Time: 150.0°W. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 
•thl» column eupemedea tha corresponding column In 0BPL-J99, png® 13, tabla 3. 

Table 34 

ChurchiU, Canada (53.8% 94-2°W) October 1952 

Sweep: 0.6 Me to 20.0 Me in 15 seconds. 

Table 35 

Fort Chimo, Canada (5S.1°N, 68.3°W)_October 1952 

Time h'F2 f oF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 340 2.4 no 2.4 5.0 (2.7) 

01 310 <2.6 no 2.7 4.5 (2.9) 
02 (320) <2.3 110 2.6 3.1 — 

03 (350) <2.8 110 3.0 — 

04 — <2.8 110 3.0' — 

05 (340) 3.6 100 3.5 4.0 — 

06 340 3.0 100 3.6 3.2 (2.9) 
07 320 4.0 — — no 3.4 3.0 

08 300 4.3 250 — no 2.7 3.0 

09 320 4.7 250 3.6 no 2.6 3.0 

10 310 5.0 •250 3.7 no 2.6 3.0 

n 320 5.2 260 3.8 no 2.8 2.9 
12 320 5.3 260 3.7 no 2.7 2.9 

13 310 5.3 260 3.7 no 2.7 2.9 

14 320 5.2 280 3.5 no 2.8 2.8 

15 300 5.0 290 — 120 2.5 2.8 

16 300 4.2 — — ns 2.8 2.9 
17 320 <3.6 — — no 2.5 2.8 

18 340 3.4 -- — no 2.6 2.3 2.8 

19 320 3.2 no 2.5 5.0 2.8 
20 310 2.9 U5 2.2 5.0 2.8 

21 300 3.0 100 2.3 5.2 2.8 
22 310 2.9 120 2.3 5.4 2.9 
23 310 2.8 no 2.2 4.6 2.8 

Time: 75.0^7. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

Table 36 

Prince Rupert, Canada (^U.3°N» 130«3°W)October 1952 

Time h'F2 foF2 h'Fl foFl h'l fol fi. (M3000)F2 

00 300 1.6 2.2 2.8 
01 320 1.7 6.0 2.7 
02 330 1.8 6.0 2.6 

03 360 1.9 6.0 2.6 
06 320 2.0 6.0 2.6 

05 320 1.8 3.8 2.5 
06 320 1.7 3.8 2.6 
07 270 2.6 _ _- 2.0 2.8 
08 260 3.8 _ __ no 1.9 2.1 2.9 
09 220 6.3 220 _ 110 2.2 2.9 
10 300 6.6 210 3.6 no 7.5 2.8 
n 310 5.0 210 3.7 no 2.6 2.9 
12 310 5.2 210 3.8, no 2.8 2.8 

13 300 5.2 220 3.9 no 2.8 2.8 
16 280 5.3 220 3.7 no 2.6 2.9 
15 260 5.1 220 3.7 no 2.6 2.9 
16 260 5.0 260 _ no 2.1 3.0 
17 260 6.9 __ _ 120 1.8 3.0 
18 260 6.5 _ 3.0 
19 260 3.6 2.9- 
20 250 2.8 2-9 
21 290 2.1 2.8 
22 290 2.0 1.6 2.9 
23 300 1.7 2.8 

Time: 120.0°W. 
Sweep: 0.6 Me to 20.0 Me in 15 seconds. 
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Lindau/Harz, Germany (51.6°M, 10.1°B)October 1952 

Time h'T2 foT3 h'Jl foffl h'E foB fie (MSOOO)^ 

00 300 3.0 2.1* 2.9 
01 290 3*0 2.3 2.9 
02 280 2.9 2.1* 2.9 
03 280 2.8 2.1* 2.9 
01* 280 2.1* 2.1* 3.0 
05 260 2.2 2.1* 3.1 
06 260 2.3 _ B 2.5 3.1 
07 230 U.o _ _ _ s 2.5 3.1* 
08 225 5.2 225 _ 120 2,0 2.8 3.5 
09 21*0 5.6 220 3.8 no 2.1* 3.1* 3.5 
10 260 6.0 210 3.8 105 2.6 3.9 3.5 
11 260 6.6 210 3.3 105 2.7 l*.o 3.1* 
12 260 6.6 210 1*.0 105 2.7 1*.5 3.1* 
13 250 6.5 220 3.9 100 2.6 U.2 3.U 
11* 250 6.6 220 _ no 2.6 3.5 3.1* 
15 21*0 6.1* 230 _ no 2.1* 3.1* 3.1* 
16 230 6.0 __ _. 120 2.1 3.1* 3.5 
17 225 5.8 -_ _ _ E 3.1 3.1* 
18 225 s.6 __ E 3.1 3-3 
19 230 5.1* 2.8 3.2 
20 230 11.3 2.6 3.2 
21 250 3.5 2.6 3.2 
22 280 3.0 2.1* 3.0 
23 290 2.9 2,5 2.9 

Time: 15.0°E. 
Sweep: 1.0 Me to 16.0 Me in 8 minutes. 

Winnipeg, Canada (i*9.9°H, 97.U°M)_October 1952 

Time h'JS £622 h*31 foil h'E foB Me (Maooo) 
00 350 2.1* 3.0 2.8 
01 330 2.1* 3.6 2.9 
02 320 2.7 3.8 2.8 
03 330 2.5 U.O 2.9 
01* 350 2.5 U.O 2^7 
05 31*0 2.3 _, __ _ 3.7 2.8 
06 320 2.1* _ _ _ __ U.O 2.9 
07 260 3.1 __ _ _ _ 3.2 
08 250 U.o 220 120 2.1 3.2 
09 270 1*.5 220 3.6 no 2.U 3.2 
10 290 5.0 210 3.8 no 2.6 3.2 
11 330 5.1* 200 U.o no 2.8 3.1 
12 300 5.9 210 U.o no 2.9 3.1 
13 300 5.9 210 U.o no 2.8 3.2 
ii* 300 6.0 220 3.9 no 2.7 3.2 
15 280 5.8 230 3.6 no 2.5 3.2 
16 260 5.6 21*0 _ 120 2.3 3.2 
17 250 5.1* _ __ 130 1.9 3.2 
18 21*0 5.0 3.1 
19 250 U.2 3.0 
20 260 3.5 3.1 
21 270 2.9 3.0 
22 300 2.6 3.0 
23 320 2.U 2.9 

Time* 90.0°W. 
Sweep: 0.6 Me to 20.0 Me in 15 seconds. 

Table 39 Table 40 

St. John'e, BewfoupdAma (47.6°S, 52.7°W)_October 1952 

Time b’I2 foT2 h'll foil h»E foS Me (mmoo) 12 

00 310 2.5 2.6 2.8 
01 320 2.5 2.8 
©2 300 2.4 2.8 2.9 

03 300 2.3 3.0 2.9 
06 260 2.0 — — 2.9 3.0 

05 270 1.9 — — -— 1 2.8 3.0 
06 240 3.3 — — no X 3.2 

07 240 4.8 230 3.1 120 2.2 3.3 
06 260 5.4 220 3.5 120 2.3 3.3 

09 2?0 5.9 no 3.6 no 2.6 3.3 
10 260 6.1 200 4,0 no 2.8 3.3 
11 270 6.3 210 4.0 no 2.9 3.3 
12 280 6.5 220 4.0 no 2.9 3.3 

13 280 6.3 220 4.0 no 2.8 3.2 
1* 280 6.1 240 3.8 120 2.6 3.2 

15 270 6.3 240 3.5 120 2.3 3.3 

16 250 6.1 240 3.1 130 1.8 3.3 

17 240 5.9 —» — 2 3.2 

18 240 5.4 — £ 3.2 

19 240 4.4 3.1 
20 260 3.8 3.0 

21 280 3.0 2.8 

22 300 2.8 2.8 
23 320 h2— 2.7 

tiboi 6ojr\t. 
Sweeps 0.6 Me to 20.0 Me la 15 second*. 

Table 61 

Wakkanal, Japan (U5.U°N, 1U1.7°E) October 1952 

Time h'T2 foJ2 h'll foil h'E foB Me (M3000)»2 

00 320 3.U 2.6 2.8 
01 320 3.6 2.0 2.7 
02 320 3.5 2.U 2.8 

03 310 3.6 2.2 2.8 
OU 300 3.6 1.6 2.7 
05 300 3.7 2.9 
06 270 U.7 3.0 
07 280 5.9 _ _- 130 2.2 3.1 
08 280 7.0 270 3.6 120 2.U 2.7 3.1 
09 290 7.6 260 3.8 120 2.6 3.6 3.1 
10 290 8.0 260 U.O 120 2.6 3.U 3.1 
n 290 8.1 260 U.O 120 2.8 3.1 
12 290 8.0 270 U.O 120 2.8 3.1 
13 280 7.2 270 U.O 120 2.7 3.1 
1U 290 7.0 260 U.o 120 2.6 3.1 
15 290 7n 280 3.5 120 2.3 3.0 3.1 
16 270 6.6 120 2.0 2.7 3.1 
17 260 6.0 2.9 3.1 
18 270 u.e 2.6 3.0 
19 290 U.2 2.5 2.9 
20 280 3.9 2.2 2.9 
21 310 3.6 1.6 2.8 
22 310 3.U 2.8 

_ : hk 2.6 2*8 
Time: 135.0°E. 
Sweep! 1*0 Me to 15*5 Me in 2 minutes. 

Ottawa, Canada (1»5.4°I, 75.7°*) October 1952 

Table 42 

Akita, Japan (39*7°N, HiO*l°E)_October 1952 

Time b'F2 foT2 H'll foil h’E foB Me (t»8000)I2 

00 280 3.5 2.3 3.0 
01 290 3.6 2.U 3.0 
02 280 3.1* 2.U 3.0 
03 280 3.5 2.U 3.0 
OU 270 3.U 2.2 3.0 
05 250 3.3 2.0 3.1 
06 220 U.6 _ —_ 1.6 2.0 3.U 
07 230 6.6 __ _ no 2.2 3.0 3.5 
08 220 7.U 220 U.2 no 2.7 3.7 3.5 
09 230 7.7 220 U.2 no 2.9 U.O 3.U 
10 250 7.7 220 u.u no 3.0 U.3 3.3 
n 250 8.3 220 U.5 no 3.1 U.2 3.U 
12 260 8.2 220 U.5 no 3.0 3.6 3.U 
13 260 8.2 220 U.5 no 3.0 3.9 3.3 
n* 260 7.8 220 U.l no 2.9 3.6 3.3 
15 2U0 7.3 220 U.o no 2.6 3.6 3.U 
16 230 7.3 230 3.6 no 2.3 3.1* 3.5 
17 220 6.6 — _ _ __ 3.3 3.U 
18 220 5.1 3.2 3.3 
19 230 U.6 3.6 3.2 
20 2U0 U.2 2.8 3.2 
21 250 3.6 2.6 3.1 
22 270 3.6 2.3 3.0 
23 270 2c£ 2.U l-o 

Time: 135°0°E. 
Sweep: 1*0 Me to 17.0 Me in 1$ minutes, manual operation* 



20 
SaSlaJa , o. ,0 , S&as-M 

Tokyo, Japan (35.7°H, 139.5°E)_October 1952 Tamagawa, Japan (31,2% 130.6 E)_October 1952 

Time h’72 fe72 h'71 faJl h'1 foE fie (M3Q0C)72 Time h'T2 fo?2 h'71 toll h'2 fol ns (1(2000)72 

00 280 3.4. 2.6 2.9 00 280 3.4 2.9 3.0 
01 270 3.4 2.5 2.9 01 270 3.4 2.5 3.0 
02 270 3.4 2.5 2.9 02 260 3.3 2.5 3.0 
03 260 3.4 2.5 2.9 03 250 3.3 2.4 3.1 
Oil 260 3.3 2.5 3.0 04 2i>0 3.2 2.4 3.3 
05 250 3.3 -_ _ 2,5 3.0 05 250 3.0 2.3 3.2 
06 230 4.8 i4o 2.5 3.3 06 240 3.3 2.2 3.2 
07 230 6.7 240 _ 120 2.2 3.0 3.4 07 230 6.1 «.- — 130 1.9 2.9 3-5 
08 21(0 7.7 230 4.0 110 2.6 3.8 3.4 08 240 6.9 220 — no 2.5 3.5 3.5 
09 250 7.2 220 4.2 no 2.8 4.0 3.4 09 240 7.3 220 4.1 100 2.8 3,8 3.5 
10 260 8,0 220 4.3 no 3.0 4.0 3.2 10 250 8,1 210 4.5 100 3.0 3.8 3.3 
n 260 8.4 220 4.5 no 3.1 4.0 3.3 n 260 8.9 210 4.5 100 3.1 3.8 3.2 
12 260 8.7 200 4.5 no 3.2 4.2 3.2 12 270 10.0 200 4.5 100 3.2 3.8 3.2 
13 270 8.4 230 4.5 no 3.0 4.1 3.2 13 270 10,0 200 4.7 100 3.2 3.8 3.2 
XU 270 8,4 240 4.2 no 2.9 3.8 3.2 14 270 K>,4 230 4.5 100 3.0 3.8 3.3 
15 250 7.6 240 3.8 no 2.6 4.0 3.3 15 250 10.0 240 4.3 ICO 2.8 3.8 3.3 
16 240 7.3 250 _ 120 2.3 3.9 3.3 16 240 8.4 230 3.6 100 2.5 3.6 3.4 
17 230 7.0 __ _ _ «_ 3.1 3.3 17 230 7.6 230 — no 2.0 3.8 3.4 
18 230 5.6 3.2 3.3 18 210 6.8 3.5 3.5 
19 2 id 4.6 3.6 3.1 19 210 3.0 3.5 
20 260 4.0 3.0 3.0 20 260 3.7 3.0 3.0 
21 260 3.7 3.0 2.9 21 260 3.° 3,0 3.0 
22 290 3.6 3.0 2.9 22 260 3.5 3.0 3.0 
23 300 3.5 2.6 2.9 23 290 . 3.4 ... 2.8 1.0 

Time: 135.0°E Time: 135.0°E 
Sweep: 1.0 He to 17.2 Me in 2 minutes. Sweep* 1.0 Me to 22,0 Me in 2 minutes. 

Capetown, Ualoa of S, 

00 
01 
02 
03 
01' 
05 
06 
07 
oe 
09 
10 
n 
12 
13 

15 
16 

n 
is 
19 
20 
21 
22 
23 

h'F2 foF2 
Africa (34.2°3, 18.3a3) October 19 

260 
2?0 
270 
260 
260 
260 
250 
260 
260 
280 
300 
310 
320 
310 
300 
290 
280 
2?0 
250 
230 
220 
230 
250 
260 

3.3 
3.5 
3.5 
3.2 
3.2 
3.0 
4.0 

5> 
6.1 
6.6 
7.0 
7.3 
8,0 
8.3 
8.7 
8,6 
8.0 

7.6 
7.6 
7.1 
6.0 
4.9 
3.9 
3.6 

^..195g_ 
(M3000)F2 

230 
230 
220 
229 
210 
200 
210 
210 
220 
230 
230 
240 

3.9 
4.1 
6.6 

6.5 
4.6 
6.6 
4.5 
4.4 
4.2 
3.9 
3.1 

120 
120 
110 
110 
110 
no 
no 
110 
110 
uo 
120 
120 

2.1 
2.6 
2.9 
3.1 
3.3 
3.4 
3.4 

3.3 
3.2 
3.0 
2.7 
2.1 

3.2 

3.2 

2.7 
2.1 

3.0 
3.0 
3.0 
3.0 
3,s 
3.0 
3.1 
3.3 
3.3 
3.2 
3.1 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 

3.1 
3.2 
3.3 
3.2 
3.3 
3.1 
3.0 

Steeapi 1.5 Ho to 19,5 Me in 15 minutes, manual operation. 

Time 1 
Sweep1 

30,0 E, 
1.0 Me to 15.0 Ms la 7 secoade. 

Table 47 

Sweep 1 1.0 Ho to 15,0 Mo in ? esooads. 

Table 48 

Balter faaice, Canada (64,3°H, 96,0°W)_ September 1952 

Time h'72 foT3 h'Jl fofl h'£ foE fie (M3000)?2 
00 260 3.0 — X 6.0 2.9 
01 260 2.9 «.— z 5.0 2.9 
02 2?C 2*6 -— s 4.5 2.8 
03 270 2.8 —* 2 4.4 2.8 
04 230 2.8 — «— —- B 4.5 2.9 
05 290 2.8 -- —- 100 1.7 4.0 2.9 
06 260 3.2 — — 100 1.9 4.6 2.9 
07 260 3.5 210 3.0 100 2.3 3.8 3.0 
08 320 3.7 200 3.4 100 2.5 3.8 2.9 
09 380 4.0 200 3,5 100 2.7 3.0 2.8 
10 390 4.2 220 3.8 100 3.0 2.8 
11 390 6.3 210 3.8 ICO 2.9 2.6 
12 390 6,6 220 3.8 100 3.0 2.8 

13 35C 5.0 220 3.8 100 2.9 2.8 
14 340 5.0 210 3.8 100 2.9 2.8 

15 350 6.8 230 3.7 100 2.9 2.8 
16 310 5.0 210 3.7 100 2.8 5.0 2.9 
17 290 6.9 210 3.4 ICO 2.5 6.0 2.9 
18 2?0 4.5 230 3.0 uo 2.1 5.5 3.0 
19 250 4.2 -—- 100 1.9 6.0 3.0 
20 2<!0 4.4 .— 1.4 6.0 3.0 
21 250 3.5 — Z 6-0 2.9 
22 £60 3.5 l» 6.5 2.9 
_ 240 3.2 — 5 5.6 2.9 

?la«i 9O.0°W. 
Bveap: 1.0 14c to 25.0 lie In 15 ecocide. 



Delhi, India (2fl.6°N, 77.1°E) 
*96iaJ*2 September 1952 

«* Bombay*. India { 19.0% 73.0°£) 
50 

September 195 

Time * foSZ h‘Jl foFl h'it foS f®S (M3000)S3 Time * fo7S ii'n fon u'x fo® fli (MSOOO)l 
00 330 inn 2.9 00 
01 — ->— 01 
02 — -— 02 

_ _ 03 
ok 300 1».2 3.1 ou 
05 280 l».6 05 
06 260 5.0 OS 
07 250 6.5 07 300 6,8 
08 260 7.3 3.1* oe 360 7.8 (2.9) 
09 270 7.5 09 360 8.2 
10 290 8.0 10 390 9,0 
11 310 8.5 11 U20 9.7 
12 303 10.2 3.1 12 1*1*0 9.9 (2.6) 
13 300 10. U 13 (ISO) (10.3) 
lit .300 10.1* lit (U80) (10.6) 
1? 290 10.2 15 (1*80) (10.it) 
16 260 9.8 3.3 16 (itSo) (10.5) (2.1*) 
17 280 9.2 17 (U50) (10.3) 
16 280 9.0 18 (lt20) (10.2) 
19 270 7.7 19 390 9.7 
20 280 6,1 (3-2) 20 360 8.6 (2.7) 
21 300 5.0 21 3U0 7.9 
22 320 it.8 22 (330) 7.it (3.1) 
23 . 320 k»h 23 (320) (6.8) 

Time* uocal* Time* Local. 
Sweep* 1„8 Me to 16.0 Me in 5 minutes, manual operation. 
* Height at 0,83 foF2. 
♦♦Average values j other coluans. median values. 

Sweep? 1.3 Me to 16.0 Me in 5 minutes, manual operation. 
* Height at 0.83 foF2. 

**Average values$ other columns, median values* 

Madras, India (13.0°N, 80.2°E) 
Z&lJLJk 

September 1952 

foj'2 h1 fl foil h'Z fo® fZa(kZOOO)TS 

Tiruchy-, India (10.8°H, ?8.8°E) September 1952 

00 00 
01 01 
02 02 
03 03 
Ol* ou 
05 05 
06 06 390 5.9 
07 360 6.3 07 1*00 7.2 
08 390 7.8 (2,7) 08 1*80 8.1* (2.3) 
09 390 8.6 09 1*80 8.3 
10 U20 9.0 10 510 8.2 
11 U*o 9.0 11 51*o 8.1* 
12 1*50 9.0 (2.1*) 12 51*o 8.5 (2.2) 
13 1*80 9.3 13 51*o 8.8 
Da 1*50 9.9 u* 51*o 9.1* 
15 1*5° 10.1* 15 51*o 9.6 

(2.2) 16 1*50 11.0 (2.5) 16 51*o 9.8 
17 1*20 11 cO 17 5io 9.8 
18 1*20 10.8 18 5io 9.8 
19 1*20 10.2 19 1*80 9.1* 
20 390 9.5 (2.6) 20 1*80 8.7 (2.1*) 
21 360 9.3 21 1*20 8.3 
22 360 7.6 22 1*20 7.8 
23 23 

Timet Local. Time* Local. 

M2 hTl Ml fo® f$e (HmOO)F2 

Sweep? 1.8 Me to 16.0 Me in 5 minutes, manual operation. 
♦Height at 0.83 foF2. 

♦♦Average values^ other columns, median values. 

Sweep* 1.8 Me to 16.0 Me in 5 minutes, manual operation. 
♦Height at 0.83 foF2. 

Average valuesj other columns, median values. 

Mia-52 
Townsville, Australia (19.3°8, 1**4.8°S) September 1952 

Table 5^ 

Johannesburg, Union of S. Africa (26.2°S, 28<,1°£)September 1952 

Time hJP2 M2 h'Jl loSl h'E fo® »« (MSOOO)T2 

00 250 3.2 3.0 
01 250 3.1* 3.0 
02 250 3.3 3.1 
03 250- 3.0 1.6 3.0 
ol* 260 2.8 3.0 
05 260 2.9 3.0 
06 21*0 l*.o _ 1.6 3.2 
07 230 6.0 230 _ no 2.2 3.5 
os 250 6.6 220 li.O no 2.7 3.1* 
09 270 7.0 220 U.3 no 3.0 3.3 
10 280 7.7 210 U.6 no 3.2 3.2 
11 280 7,7 200 U.6 no 3.1* 3.2 
12 290 8.1 200 1*«6 no 3.U 3.1 
13 280 8.2 200 U.6 no 3.U 3.7 • 3.0 
11* 280 8.3 200 U.U no 3.2 3.8 3.1 
15 270 7.8 21D 1*.2 no 3.0 3.6 3.2 
16 260 7.7 220 3.9 no 2.7 3.U 3.2 
17 21*0 7.1* 230 _ 120 2.2 2.8 3.3 
18 220 7.0 _ _ 3.3 
19 220 5.7 3.3 
20 220 i*.i* 3.3 
21 21*0 3.8 3.2 
22 250 3.6 3.1 
23 250 3.5 ■ 1-1 

Times 30.0°E. 
Sweep* 1.0 Mo to 15.0 Me in 7 seconds. 
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Table $5 

Brisbane, Australia (27.5°S, 153.0°E) September 1952 

Sweep: 1.0 Me to 16.0 Me in 1 minute 55 seconds. 

Table 57 

Time: 150.0°E. 
Sweep: 1.0 Me to 16.0 Me in 1 minute 55 seconds. 

Table 59” 
Inverness, Scotland (57»k°N., Uq2°W) July 1952 

Tim© h‘I2 foF3 h'Jl fori h‘S foS fSs (H3000)?S 
00 275” 3.9 2.i 
01 280 3.6 2.8 
02 280 3.2 i.i 2*8 
03 285 3.2 110 1.2 2.1 2.8 
Oh 300 3.1 265 (2.5)# 120 1.1 2.9 2.9 
OS 350 3.9 235 3.2 115' 1.8 3.0 2.9 
06 I05 1.3 225 3.6 no 2.1 3.1 3.0 

07 390 1.6 220 3.8 105 2.5 3.2 2.9 
08 385 1.7 215 1.0 105 2.7 3.9 3.0 

09 1)00 1.9 210 1.1 105 2.9 3.2 2.9 
10 105 5.1 210 1.2 105 3.0 3-5 3.0 
n 110 S.o 215 1.3 105 3.0 3.7 2.9 
12 no 5.1 215 1.3 105 3.0 3.8 2.9 
13 U05 1.9 215 1.1 105 3.1 2.9 
lit U15 1.9 215 1.3 105 3.1 2.9 
15 395 5.0 220 1.3 105 3.0 2.9 
16 370 5.2 220 1.2 105 2.9 3.0 2.9 
17 355 5.2 220 1.0 no 2.7 3.3 2.9 
18 335 5.1 220 3.8 no 2.1 3.5 2.9 
19 295 5.2 210 3.6 120 2.0 3.7 3.0 
20 260 5.3 250 (3.D# 135 1.8 3.1 3.0 
21 260 5.1 3.0 
22 260 5.0 2.1 2.9 
23 270 1.1 2.8 

Timet 0,0°. 
Sweeps 0.67 Me to 25.0 Me In f> minutes* 
•Average values except foF2 and f*Es, which are median values. 
$0ne or two observations only. 

Capetown, Union of S. Africa (3ao2°S, 16.3°E) September 1952 

Tim® h'ZZ foF2 h*n f0ri h'S foS fSo (M3000)f3 
05 260 3.0 3.0 
01 270 3.1 3.0 
02 260 3.2 3.0 

03 260 3.2 3.0 
01 250 3.2 3n 
05 260 3*1 3.0 
06 260 3.1 3.0 

07 230 1.7 „ __„ — 1.8 3.1 
08 210 5.9 230 120 2.3 3.1 
09 260 6.5 230 1.0 no 2.8 3.3 
10 280 6.9 220 1.3 no 3.0 3.3 
11 290 7.2 210 1.5 no 3.1 3.2 
12 290 8.0 210 1.5 no 3.3 3.0 
13 290 8.7 210 1.5 no 3.3 3.1 
11 290 8.7 210 ■1.5 110 3.2 3.7 3.1 
15 280 3.6 210 1.3 no 3.1 3.8 3*2 
16 270 . 8.0 220 1.0 no 2.9 3.5 3.2 
17 250 7.7 230 3-5 120 2.5 3.1 3.2 
18 230 ?, 2 ?ho 2*4 120 1.9 2.1 3.3 
19 220 5.8 3.3 
20 220 1.6 3.3 
21 210 3.6 3.2 
22 250 3.2 3.2 
23 25C 3.1 3.1 

Timet 30.0°E. 
Sweep 2 1.0 Ho to 15.0 Mo in 7 seconds. 

Table 58 

Hobart, Tasmania (42«9°S, 147.3° ___September 1952 
Time h’F2 f oF2 b'Fl foFl h*E foE fEs (M3000l?2 

00 250 2.5 2.9 
01 295 2.4 2.9 
02 295 2.2 3.0 
03 290 2.0 2.9 
04 300 2.0 2.9 
05 300 2.0 2.9 
06 260 2.5 — 3.0 
07 250 4.0 100 2.0 3.1 
08 220 4.5 100 2.5 3.1 
09 210 5.0 (200) (4.1) 100 2.8 3.0 
10 350 5.4 200 4.4 100 3.1 3.0 
11 300 6.0 200 4.5 100 3.2 3.0 
12 310 6.1 200 4.5 100 3.3 3.0 
13 300 6.5 200 4.5 100 3.3 3.1 
U 290 6.2 200 4.4 100 3.1 3.1 
15 280 6.0 200 4.3 100 2,e 3.1 
16 210 6.0 — — 100 2.5 3.1 
17 220 5.5 100 2.0 3.2 
18 230 5.5 3.1 
19 250 5.0 3.0 
20 250 4.4 3.0 
21 250 3.6 2.9 
22 250 3.4 3.0 
23 270 2.8 3.0 

Tima: 150.0°£ 
Sweep : 1.0 Me to 13.0 Me in 1 minute 55 seconds. 

Tabl® 60* 

Slough, England (51.5 N, 0»6°W) July 1952 

Time UT3 for 2 n'ri fo?: h»2 fe3 fSs (HSOCO)TS 
00 270 li.il 2.1 2.8 
01 270 1.0 2.6 2.8 
02 275 3.7 2.6 2.8 
03 280 3.1 3.3 2.8 
01 280 3.5 260# 2.1# Ho 1.1 3.6 3.0 
05 330 1.1 210 3.1 120 1.8 1.2 3.0 
06 355 1.6 535 3.6 120 2.3 1.1 3.0 
07 390 1.8 230 3.9 ns 2.6 1.7 3.0 
08 385 5.0 230 l.i U5 2.9 1.5 3.0 
09 380 5.3 230 1.3 no 3.1 1.9 2.9 
10 370 5.1 230 1.1 110 3.1 1.9 3.0 
n 385 5.3 220 1.1 no 3.2 5.3 2.9 
12 395 5.1 220 1.5 no 3.3 1.9 2.9 
13 375 5.1 220 1.5 no 3.3 1.8 3.0 
11 385 5.1 225 1.1 ns 3.2 1.7 3.0 
15 375 5-3 220 1.1 us 3.2 1.7 2.9 
16 360 5.1 225 1.2 ns 3.0 1.1 2.9 
17 330 5.6 235 1.0 ns 2.7 1.3 3.0 
18 300 5.6 215 3.6 ns 2.1 3.9 3.0 
19 295 5.3 250 3.3 130 2.0 3.7 3.0 
20 260 6.2 150# 1.7# 3.3 3.0 
21 255 5.9 2.9 3.0 
22 260 5.5 2.6 3.0 
23 265 1.9 2.5 2.8 

Timer 0,0°. 
Sweept 0.55 Me to 16.5 Me in 5 minutes. 
•Average values except foF2 and fSe, which are median values. 
#One or two observations only. 
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25 

225 
} 265 

5.2 
6.7 

3.1* 
3.5 

nest Kt5.o°E. 
Sweep* 0.67 Mo 

* Averag® values 
to 25.0 Me In 5 minutes. 
except foKJ and fEe, which are median values. 

3,3 
JjL. 

Calcutta, India (22.6% 88,U°E) 
&S1SJ& 

Jane 1952 

tins 

01 
02 
03 
06 
05 
06 
07 
08 
05 
10 
u 
1? 
13 
11* 

15 
16 
17 
13 
IS 
20 
21 
22 
23 

fEae* 

h*31 foffl h'S 

2.6 
2.8 
3.0 
3.6 

3.7 
6.0 

3.0 

(Ma0Q0)P8 

(3.6) 

3.2 
3.2 
3.1* 
6.2 
6.5 
6.3 
6.6 
U.6 
6.1 
U.2 

(5.1) 
U.6 
5.8 
6.8 

U 
(5.0) 

2.8 

(2.7) 

3.3 

3.2 

(3.6) 

(3.2) 

(2.9) 

(2.8) 

htU 6V 

Ibadan, Nigeria (7.6°N, 6.C°E) June 1952 

Sine h'22 fe?2 h'Jl foJl h'B fe3 fSe (hkoqJw 
00 275 >5.6 2.6 
01 305 >i*.5 3.0 
02 320 (3.9) 2.3 
03 290 (3.0) 2.1 
01* 285 (2.6) 2.5 
05 265 2.6 1.2 # 3.7 
06 21*5 5-5 230# 130 2.0 6.9 
07 7.5 225 no 2.6 Ue6 
oe 320# 8.3 235 6.5 no 3.0 5.2 
09 320 8.9 210 6,5 no# 3.3 5.5 
10 31*0 9.1 200 6.6 U5 # 3.5 5.6 
u 31*5 9.5 200 6.6 no# 3.5 5.5 
12 355 8.5 200 6.7 ns # 3.6 9.0 
13 31*5 8.5 200 U.6 _ 3.6 8.6 
11* 335 J 8,7 205 h *6 no# 3.3 7.0 
15 300# 8.9 205 6.5# nev 3.1 5.8 
16 — 9.0 225 no 2.7 5.6 
17 255 9.2 260 no 2.2 5..0 
18 250 9.3 105# Ut 6.9 
19 250 8.6 3.5 
20 250 8.0 3.6 
21 270 7.3 3.8 
22 270 (6.8) >6,0 
23 275 J&SL. 

Timet 0.0°. 
Seaapt 0.67 Me to 25.0 Me In 5 minutes. 
‘Average values except fof2 and fSs, which are median values. 
#Qns or two cbeervatlcoe only. 

F*>rt Lockroy (6U*8°S, 63,<°W) 

table 65* 

June 1952 

Time h'f3 feJ3 h'H ton b1* foS f&Q (Moeojfs 
00 365 2.2 2.6 
01 360 2.3 2.6 
02 335 2.3 2.6 

03 320 2.3 2.6 
06 315 2.3 2.7 
05 290 2.2 2.8 
06 280 1.9 (2.8) 
07 (270) 1.8 (2.9) 
08 (265) 1.7 1.6 
09 260 2.5 2n 3.0 
10 260 3,9 3.8 3.1 
n 260 6.3 3.6 3.2 
12 235 6.6 3*>U 
13 230 6.6 (3.6) 
16 225 6.2 3.3 
15 265 3.9 in 
16 260 3n (3.2) 
17 265 2.6 3.0 
18 270 2.2 3.0 
19 290 1.9 2.8 
20 (325) 1.8 2.8 
21 (335) 1.8 2.6 
22 365 2.0 2.6 
23 350 2J. 2.6 

Time* 60.0°W. 
Sweep* 1.1 Mo to 16.0 Me, manual operation, 
•Average values except foF2 and fKs, which are median values. 

Falkland Is. (51.7% 57.8°w) 
SaSHJS* 

June 1952 

time h'S8 fo?3 h'fl foTl h'S foB 13a (MSS000)f8 

00 315 2.6 2,0 2.8 
01 310 2.6 2.8 
02 305 2.6 2.9 
0’ 290 2.6 2.9 
06 260 2.6 2.9 

05 260 2.5 3.0 
06 260 2,6 3.3 
07 250 2.2 1.6 3.2 
05 220 3.9 2.9 3.5 
09 215 6.6 t.s 3.7 
10 220 5,0 2.7 3.6 
11 225 6.0 220 3.2 2.8 3.6 
12 225 5.9 (220) (3.6) 2.8 3.6 

13 225 5,6 2.7 3.7 
16 225 5.6 (210) (2.8) 2.6 3.6 

15 220 5.2 2.2 3.7 
16 210 6.1 2.2 3.6 
17 260 2.8 2.8 3.2 
18 250 2.7 2.9 3.2 
19 250 2.5 1.7 3.2 
20 255 2.5 2.6 3.0 
21 275 2.5 1.8 2.9 
22 285 2.5 2.0 2.9 
23 310 2.6 1.8 2.8 

Time* 60.0°W. 
Sweep* 0o67 Mo to 25,0 Mo In 5 minutes, 

•Average values except foF2 and £Be, which are median values. 

table 66 
Calcutta, India (22.6% 88.U°E)May 1952 

Tin® h>n ton h'n fofl h'2 fo3 fB# (MSOOO)ffS 

00 260 6.8 3.0 
01 220 5.0 
02 26o 6.7 
03 (210) (3.8) (2.8) 
06 (210) (3.8) 
05 210 6.2 
06 210 6,0 2.2 3.6 3.2 
07 210 7.5 2.6 3.7 
08 210 8.5 2.6 6.0 

09 260 8.6 3.3 (3.5) 
10 260 9.0 3.6 6.6 
u ««- — 

12 (26°) 10.1* _ (2,8) 

13 (260) (10.6) 6.1 
16 (260) n.o — 

15 260 n.3 3.9 3.0 
16 260 u.o 3.5 
17 2UJ n.3 3.1 
10 260 11.3 2.8 

19 210 10.6 
20 210 a.o 
21 (210) 7.5 (3.6) 
22 260) (5.6) 

M m) iiuiL 
Times Local* 
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Table 67 

Time; Local. 
Sweep: 1.25 Me to 20.0 Me in 10 minutea, automatic operation. 

Table 69 

Tananarive,, Madagascar (18„8°S, 47.8°E) April 1952 

Time h'F2 foF2 h1 FI foFl h'E foE fEe (M3000)F2 

00 270 3.1 2.2 3.1 
01 262 3.1 2.3 3.1 
02 260 3.2 2.3 3.1 
03 232 3.0 2.4 3.2 

04 235 2.2 2.4 3.0 

05 312 2.2 2.1 2.9 
06 250 3.2 1.9 3.0 

07 240 6.1 --- — 121 2.0 2.4 3.4 
03 262 7.5 235 — 115 2.6 3.0 3.4 
09 268 8.5 225 4.4 113 3.0 3.4 3.3 
10 275 9.0 220 4.6 113 3.2 3.5 3.4 
11 265 9.3 220 4.6 117 3.4 3.7 3.4 
12 280 8.2 220 4.7 m 3.4 3.7 3.2 

13 290 8.0 230 4.6 in 3.4 3.6 3.1 
14 285 9.0 228 4.5 in 3.2 3.5 3.2 

15 272 8.6 235 — U2 3.0 2.9 3.2 
16 255 8.3 230 — 119 2.7 3.2 3.3 
17 240 7.6 127 2.2 2.9 3.4 
18 230 6.5 — — 2.5 3.4 
19 230 5.4 2.1 3.4 
20 228 3.9 2.0 3.4 
21 260 3.5 1.9 3.1 
22 270 3.5 2.1 3.1 
23 260 3.4 2.2 3.1 

Tims: Local. 
Sweep: 1.25 Me to 20.0 Me in 10 minutes, automatic operation. 

Iftkleja 
Djibouti, French Somaliland (11.5°N, 43.1°S)_March 1952 

Time h‘F2 foF2 h' FI foFl h'E foE fEs (M3000)F2 

00 250 8.7 2.5 (3.2) 
01 235 8.7 3.5 
02 220 7.1 (3.5) 
03 220 5.5 3.4 
04 212 4.2 3.4- 
05 225 3.2 3-4 
06 255 2.8 »— — 3.2 
07 230 6.7 —- — 120 2.2 3.0 3.6 
08 260 9.0 220 — in 2.8 3.6 3.3 
09 280 9.8 210 — - 109 3.1 4.6 3.0 
10 300 9.7 202 4.8 — 3.4 7.4 2.7 
11 310 9.6 200 4.9 — 3.6 7.9 2.7 
12 310 9.8 200 4.9 -— 3.6 8.0 2.7 
13 308 10.2 200 4.9 3.6 4.9 2.7 
14 310 11.1 200 4.8 — 3.4 4.6 2.8 
15 290 12.2 210 -- 109 3.2 4.5 3.0 
16 280 12.5 215 — — 3.1 4.5 3.0 
17 2 32 12.2 220 -- Ill 2.7 4.5 3.0 
18 240 12.0 1.9 4.1 2.9 
19 260 11.4 3.0 2.8 
20 275 9.9 (2.8) 
21 252 9.5 (3.0) 
22 240 9.3 2.6 (3.1) 
23 245 9.0 2.8 3.1 

Time: Local. 
Sweep: 1.25 Me to 20.0 Me in 10 minutes, automatic operation. 

fretble 68 
Calcutta, India (22.6°N, 88.b°E) April 1952 

Time h'F2 fo?2 h'fl foJi h'2 foS r»a (M3000)I3 

00 2 ID 5.5 2.6 
01 210 S.b 
02 220 b.b 
03 220 b.l 2.8 
ob (180) (3.U) 
05; (2b0) (3.6) 
06 210 S.b -_ 1.7 
07 210 7.8 2.b 3.7 
08 21/> 8.2 2.8 3.7 
09 210 9.5 3.2 3.7 2.b 
10 PbO 10.0 3.6 
11 2 U0 U.O 
12 (2b0) 10.7 2.9 
13 220 11.2 ... 
lb (220) 11.2 -- 
15 2b0 11.2 3.8 (2.3) 
16 (2b0) (11.8) 3.2 
17 2b0 13.0 2.8 
18 (220) (10,8) -- (2.9) (2.3) 
19 210 11.u 
20 (220) (8.5) 
21 2b0) 

(2b0) 
(7.0) (3-b) 

22 (5.8) 

-23 (JUPJ- 

Time: Local. 

laMsJZS 
Calcutta, Indie (22.6°N, 8S.4°E) March 1952 

frbio a 
Dakar, French West Africa (lb.6°N, 17.b°W)February 1952 

Time h'?3 fsia h'll fo?l h'l foB fl. (Maooo)T8 
00 250 (9.7) (3.0) 
01 235 (9.0) 3.1 
02 232 > 8.0 3.2 
03 220 6.0 3.1 
Ob 235 b.8 2.9 
05 260 3.5 2.0 2.0 
06 280 3.2 __ E 3.0 2.7 
07 2b0 6.8 2b0 — 130 1.9 2.6 3.1 
08 260 9.0 232 —. 109 2.6 3.2 3.0 
09 272 >10.0 225 109 3.1 3.5 3.0 
10 275 11.8 215 — 109 3.2 3.8 (3.D 
11 270 11.6 200 — 105 3.h 3.5 (2.9) 
12 285 11.9 200 — 105 3.5 3.2 (2.6) 
13 295 12.0 200 - 109 3.5 2.7 
lb 300 12.0 225 — 109 3.b b.O (2.7) 
15 280 11.7 228 - 109 3.3 3.b 2.8 
16 280 >12.0 2b5 — 109 3.0 3.b (2.9) 
17 260 >12.0 250 115 2.5 3.b _ 
18 250 >12.0 255 _ __ 3.2 _ 
19 250 >12.0 3.0 -_ 
20 2bO >u.b 1.9 _ 
21 250 11.1 2.8 (2.8) 
22 260 >10.0 2.7 (2.9) 
21 >10.0 ?.R 

Time: Local. 
Sweep* 1*25 Me to 20.0 Me in 10 minutes, automatic operation. 
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Table 85 

Ionospheric Storminess at Washington, D. C 

January 1953 

37 

Day Ionospheric 
00-12 GCT 

character* 
12-24 GCT 

Principal storms 
Beginning End 

GCT GCT 
Geomagnetic 

00-12 GCT 
character** 
12-24 GCT 

1 1 2 3 3 
2 3 2 3 4 

3 1 2 2 2 

4 1 3 1 2 

5 4 6 0600 —— 4 4 
6 4 1 - 1100 2 3 
n 1 1 2 2 

e 1 2 3 1 

9 2 2 2 2 

10 2 2 2 1 
ii 2 2 2 1 
12 2 1 2 1 

13 2 1 2 3 

14 1 1 O 
J 2 

15 1 2 1 1 
16 1 1 1 1 

17 1 2 1 1 
18 1 1 2 3 
19 3 5 0700 2400 5 3 
20 3 3 4 2 
21 2 2 3 2 

22 3 2 2 1 

23 2 2 2 0 

24 3 3 3 2 

25 1 3 2 4 
26 1 3 5 4 
27 2 2 4 4 
28 3 2 3 4 
29 2 2 4 3 
30 2 3 3 2 

31 2 3 3 2 

*Ionosphere character figure (l-figure) for ionospheric storminess at 
Washington, D. C., during 12-hour period, on an arbitrary scale of 0 to 9, 
9 representing the greatest disturbance. 

**Average for 12 hours of Cheltenham., Maryland, geomagnetic K-figures 
on an arbitrary scale of 0 to 9, 9 representing the greatest disturbance. 

----Dashes indicate continuing storm. 
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.Table 86a 

£Including Comparisons with Short-Term and Advance Forecasts) 

December 1952 

r- ■ 

Day 

Dec 

Worth 
Atlantic 
quality 
figure 

Short-term forecasts 
issued about on,® 
hour in advance of 
12-hour period, UTt 

Whole 
day 

quality 
index 

Advance forecasts 
(J-reports) for 
whole dayj issued 
in advance byj 

Geomag¬ 
netic 

*<* 

Half Day 
UT 

(1) (2) 

00 
to 
12 

06 
to 
18 

12 
to 
21* 

18' 
to 
06 

UT 
1 to 

3/U 
days 

V5 
■to 7 
days 

8 to 
25 
days 

Half day 
UT 

(1) (2) 

1 5 6 5 5 6 6 £? 6 6 2 3 
2 5 5 (10 00 5 5 5 6 6 3 (5) 
3 (l) 6 (10 00 5 6 (H) 5 6 (l) 3 
k (U) 00 (10 (3) 00 5 00 6 6 (l) (U) 
5 (l) 5 (U) (2) (10 5 0*) 6 6 (l) 3 

6 5 6 00 (3) 6 5 ' 5 00 6 2 2 
7 5 6 5 5 6 6 5 00 ? 2 1 
8 (l) 6 5 00 6 6 5 6 7 2 1 
9 5 6 6 5 6 6 6 7 7 1 1 

10 5 6 5 00 6 6 5 5 7 2 2 

11 5 6 5 5 5 5 5 5 7 3 2 
12 5 6 5 5 5 5 6 5 6 2 2 
13 (l) 6 5 00 00 00 5 6 6 (5) 3 
Id 5 6 00 (^ 5 5 6 6 6 l 1 
15 5 6 00 00 5 6 5 6 6 2 2 

16 5 6 5 5 6 5 5 6 6 2 2 
17 6 6 (It) 00 5 6 6 6 6 3 I 
18 6 6 5 5 5 6 6 5 5 2 2 
19 6 7 5 5 6 6 6 00 5 1 2 
20 6 7 6 5 6 6- 7 00 (li) 2 1 

21 6 7 6 5 6 6 7 00 0i) 2 1 
22 7 7 6 6 6 6 7 5 5 2 2 
23 6 7 6 6 5 6 7 5 5 1 1 
2k 6 6 6 .00 5 5 6 <10 Oi) I 3 (l) 
25 5 6 00 00 5 5 5 00 Cl) I (l) 2 

26 5 6 5 5 6 6 6 5 5 X 3 2 
27 5 7 5 5 6 6 6 C63 6 X 3 3 
28 5 6 00 (U) 6 6 5 C61 6 3 (D 
29 (l) 5 00 (l) 5 5 00 coon (l) X (l) (l) 
30 00 5 (3) (3) 00 5 00 am (l) X (D (l) 
31 00 5 00 (U) 00 (3) (l) (3) C<3)] X 3 (l) 

Secret 

P 12 11 5 l 
Quiet s 10 17 11* 12 

periods u 0 1 2 6 
? i 1 li 3 

p 5 1 2 2 
Disturbed 3 0 2 1 

periods (J 0 0 0 0 
F 0 0 2 3 

Scales: 

Q-scale of Radio Propagation Quality 
(1) - useless 

(2) - very poor 

(3) - poor 
(4) - poor to fair 

5 - fair 

6 - fair to good 

7 - good 
8 - very good 

9 - excellent 

K-ecale of Geomagnetic Activity 

0 to 9> 9 representing the greatest dis¬ 
turbance; ^ 4 indicates significant 

disturbance, enclosed in ( ) for emphasis 

Scoring: (beginning October 1952) 

P - Perfect: forecast quality equal to observed 

S - Satisfactory: (beginning October 1952) 
forecast quality one grade different 
from observed 

0 - Unsatisfactory: forecast quality two or more 
grades different from observed when both 

forecast and observed were 7-5i or both&5 
F - Failure: other times when forecast quality 

two or more grades different from observed 

Symbols: 
X - probable disturbed date 
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Table 86b 39 

Short-Tern Forecasts—December 19^2 

observed 
A disturbance ^ 

observed 
quiet 

forecasts 

DAY 

DAY 

DAY 

• 21 © 22 • 23 ® 24 ® 25 • 26 • 27 • 28 • 29 • 30 • 31 • 

8- 

Outcon® of advance Forecasts (1 to 3 or h days ahead)—December 1952 

ACTUAL 

COMPARISON 
(SEE TEXT) 

^3 

□
 0

i 
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Table 8?a 

Coronal observations at Climax, Colorado (5303A), east limb 

Date Degrees north of the solar equator 0° 
Degrees s outh of the solar equator 

OCT 90 85 80 7 5 70 65 60 55 50 U5 hO 3 5 30 25 20 15 10 5 15 10 15 20 25 30 35 uo li5 50 55 60 65 70 75 80 85 90 

1953 - 

Jan. It.'fc 1 3 3 It 7 6 Hi 16 18 15 13 12 12 15 13 10 6 ii 3 2 2 1 

7.7 1 1 1 1 3 6 22 22 22 20 18 8 3 1 1 1 1 

9.7 1 2 h 6 7 11 11 15 18 13 5 it 3 2 2 3 3 2 1 _____ _ 

10.7 1 i 3 5 7 9 15 14 H 5 3 3 li li 5 li 3 2 1 - - - - 1 

11.7 1 1 2 3 h k 6 6 8 6 5 li 2 3 5 5 3 2a -j^ci ^a, _^a. __a. ^3. & 

12.7 - - 1 2 3 3 3 5 u 5 5 h li 3 1 2 2 1 ------ 1 

13.7 1 3 2 1 3 5 5 1* 3 3 3 li li 5 h 3 3 3 li 5 3 2 2 2 - - - _ _ 
16.7a 2 3 5 3 3 k 3 li 3 3 2 2 2 li l - - - - - l 3 1 1 1 1 _ _ _ _ 

20.7a 2 2 U li 2 2 li 5 5 
2U.8 1 2 2 1 1 2 2 6 15 20 17 6 U 3 3 3 3 3 3 3 3 3 3 2 1 1 1 1 - - 
25.8 X X X X X X X 1 1 3 2 5 3 3 3 3 li li li 2 2 2 2 3 3 3 ----- - 

27.9 - - 1 1 1 3 3 3 3 h 3 U 7 7 8 9 8 li h 2 2 2 2 1 1 1 1 1 1 1 1 _____ _ 

31.9 _ _ " 1 2 5 5 6 5 h 3 6 12 18 21 20 12 17 16 10 10 10 11 7 li 3 2 2 3 2 2 ----- _ 

Table 88a 

Coronal observations at Climax, Colorado (637iiA), east limb 

Date Degrees north of the solar equator 
0° 

Degrees south of the solar equator 
GCT 90 8 5 80 7 5 70 65 60 55 50 Ii5 LO 35 30 25 20 IS 10 5 5 10 15 20 25 30 35 liO li5 50 55 60 65 70 75 80 85 90 

1953 
16 Hi Jan. li.7a 2 5 li 2 2 2 2 1 1 i 2 3 3 7 li 8 6 3 6 13 12 7 5 3 3 3 it 2 2 1 1 2 2 3 3 

7.7 2 2 2 2 1 1 1 1 1 2 li ii li 5 3 2 6 lU 12 ii 16 18 li 5 5 5 It li 2 2 1 1 1 2 2 2 2 

9.7 2 2 1 2 1 1 2 3 3 k li 5 3 2 1 5 li 2 1 2 9 6 3 3 3 2 2 1 1 1 1 1 1 1 1 2 2 

10.7 3 5 li 3 5 3 2 3 li 5 6 6 8 7 10 10 5 8 6 12 12 6 7 8 6 6 7 It 3 2 3 2 3 2 li li li 

11.7 5 U '2 3 2 2 3 It 2 U 3 li 5 3 li 3 ii li 5 5 li 2 3 it 6 5 3 2 3 3a 2s 2a 2a 2a 2a 2a 2® 

12.7 U 3 3 3 2 1 1 1 1 l 1 3 5 3 3 li 3 li li li 3 3 3 U 6 it 2 1 1 1 2 2 3 3 2 2 2 
13.7 U li 3 3 2 3 3 3 li ii 5 li 5 3 li 3 3 li 5 li it 3 3 5 7 a 3 3 3 3 3 3 3 li li li li 
16.7a 5 5 6 3 li 3 3 2 2 2 2 3 3 3 li 6 8 6 7 9 8 7 8 6 7 7 6 7 li 3 3 3 3 li li li li 
20.7a 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2li.8 li 5 5 3 1 1 1 2 3 5 6 6 7 7 7 17 21 Hi 3 5 li li li It 3 3 3 2 3 2 2 3 3 3 3 3 li 
25.8 X X X X X X X 3 3 3 5 2 3 3 5 7 8 5 3 li li 3 2 2 2 2 2 1 1 1 1 1 1 1 2 2 2 
27.9 3 I; 3 2 1 1 1 1 1 1 1 1 2 5 5 5 5 5 6 5 It 1 3 3 3 3 2 2 2 2 2 2 2 2 3 3 
31.9 3 ii 3 2 1 1 1 1 l 1 1 1 2 10 7 5 3 8 Hi 9 5 io 9 8 8 7 3 5 3 li 3 U li 3 li li £ 

Table 89a 

• Coronal observations at Climax, Colorado (6702A), east limb 

Date 
GCT 

Degrees north of the solar equator 
K> 85 60 75 70 65 60 5g go 15 ItO 35 30 25 ?Q 15 10 5 

0° 
__Degrees south of the solar equator _ 
5 10 lg 20 25 30 35 liO ii5 $0 55 60 65 70 7 5 80 8 5 90 

1953 
Jan. li.7 

7.7 
9.7 

10.7 
11.7 

12.7 
13.7 
16.7a 
20.7a 
2li.6 

XXXXXXXXXXXX X X X X X X 
- 1 1 1 1 3 
---111 

---111 

XXXXXXXXXXXXXXXXXX 
531111111--------- 
3321111111111----- 
2111111111-------- 

- - _ _ _ _ _ _ _ _ _a_a_a_a_A_a_a_a 

1111 1111111111 
25.8 
27.9 
31.9 

xxxxxxx---- 
_______1111 1122222 221111--- 

1 2 1; 3 3 3 3 221 1 11111 



Table 87b 

Coronal observations at Climar, Colorado (5303A), west limb 

41 

Date 
GCT 

1953 
Jan. 4. 7a 

7.7 
9.7 

10.7 
11.7 
12.7 
113.7 
16. 7a 
20.7a 
24.8 
25.8 
27.9 
31.9 

Degrees south of the solar equator 
0° 

Degrees north of the solar eauator 
90 09 00 75 70 65 50 55 50 45 40 35 30 ?5 20 15 10 5 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

1 2 1 l 3 4 3 1 2 l l 2 l 1 
1 2 5 4 9 8 5 2 1 1 2 2 l 1 1 1 1 1 
1 2 10 20 10 3 1 1 l 1 1 1 l 

1 1 1 1_ “ - - 1 i X 1 2 4 4 2 2 2 2 3 4 14 14 6 4 3 2 3 3 3 2 3 l 2 _a _a “ - l 1 2 3 3 4 3 4 4 3 4 3 5 6 8 7 4 5 3 4 4 4 4 3 2 2 1 
1 1 1 1 - 1 1 1 2 3 2 2 3 4 3 4 7 7 5 3 3 2 2 2 2 l i 1 1 
- 1 1 2 2 2 3 3 4 4 4 5 5 5 5 6 5 5 5 10 13 12 11 U U 9 9 6 4 4 3 3 1 1 1 

1 1 1 l l l 3 3 4 4 5 8 6 6 9 12 22 33 25 20 12 7 5 4 4 6 3 2 1 
l 3 5 8 8 8 6 5 3 1 

~ - “ “ “ 1 4 3 4 4 5 4 4 4 8 15 17 9 5 3 2 1 - - 
- - ~ X X X X X X X X X X X X X X X X X X X X X X X X X X X X x 

3 2 2 2 3 3 2 1 1 4 4 3 3 3 2 2 2 2 l 
l 3 2 l 3 3 5 4 4 b 3 4 4 4 3 

Table 88b 

Coronal observations at Climax, Colorado (6J74A), west limb 

Date Degrees south of the solar equator Degrees north of the solar equator 

GCT 90 85 80 75 70 65 6o 55 50 45 40 35 30 25 20 15 10 5 0° 5 10 15 20 25 30 35 4o 45 50 55 60 65 70 7 5 80 8 5 90 

1953 
Jan. 4.fa 3 4 3 4 4 4 1 1 l 1 1 1 3 2 2 3 2 2 2 8 10 8 2 1 1 l 1 l l 1 1 1 1 1 1 1 2 

7.7 2 2 2 2 2 2 1 l l 2 3 4 3 3 4 4 3 5 4 3 7 5 4 2 2 2 3 l l 1 1 1 1 2 3 3 2 

9.7 2 3 3 3 3 3 2 2 3 3 3 3 5 5 5 5 4 6 12 6 15 21 18 9 3 5 5 3 2 1 1 1 1 3 2 3 2 

10.7 4 5 5 5 4 3 2 2 2 3 4 4 3 4 3 3 2 4 14 8 18 20 17 12 9 9 9 7 4 3 3 5 4 3 4 4 3 
U.7 2a la 2‘ 1 la ia 3a 2a 2 2 2 2 2 3 2 3 3 3 5 4 5 8 6 5 3 4 5 4 4 2 1 1 l 2 3 3 4 5 
12.7 2 2 2 3 2 1 1 1 1 1 1 3 2 2 2 2 2 4 4 3 2 2 2 2 2 2 2 2 1 1 1 l 1 1 3 3 4 
13.7 4 4 4 4 4 3 3 2 3 3 4 3 3 2 3 3 2 2 3 3 2 4 4 5 4 3 3 3 2 2 2 2 3 3 3 5 4 
16.7a 4 3 3 4 3 4 3 3' 2 3 5 6 4 2 3 4 6 10 7 3 5 20 23 3 5 2 2 2 2 2 3 2 4 5 5 5 5 
20.7a 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 2 2 2 1 1 l 1 1 1 1 1 1 1 l 1 l l 
24.8 4 4 4 4 4 5 5 4 4 4 5 5 6 6 6 5 12 9 4 9 9 9 9 9 9 9 9 6 4 4 4 3 3 3 4 5 4 
25.8 2 l l 2 2 2 2 2 X X X X X X X X X X X X XXX X X X X X X X X X X X X X X 
27.9 3 3 3 3 3 3 3 2 2 3 3 3 3 3 2 2 3 2 3 2 2 2 2 2 1 1 1 1 l l l 3 3 3 3 3 3 
31.9 4 4 4 4 4 4 4 5 3 3 3 3 3 3 3 3 6 6 5 7 9 7 3 3 4 6 4 4 2 2 2 2 2 2 2 4 3 

Table 89b 

Coronal observations at Climax, Colorado (6702A), west limb 

Date 
GCT 

1953 
Jan. 4.7 

7.7 
9.7 

10.7 
U.7 
12.7 
13.7 
16.7a 
20.7a 
24.8 
25.8 
27.9 
31.9 

Degrees south of the solar equator_ 

90 85 80 7 5 70 65 6o 55 50 45 50 35 30 25 20 15 10 5 

XXXXXXXXXXXXXXXXXX 

„a _a _a _a _a _a 

----111111 
XXXXXXXXXX 

0° 
Degrees -north of the solar equator 

5 10 15 20 25 30 35 50 It5 50 55 60 65 70 75 80 85 90 

XXXXXXXXXXXXXXXXXX 

-11111111-- 

13586432111 

XXXXXXXXXXXXXXXXXX 

Notes YsUow line (5694A)s Jan. 13.7, possible faint yeUow line at N35 west limbj Jan. 27.9 very faint yellow 

line at S50 east limb. 



Table 90a 

Coronal observations at Sacramento Peak, 'Jew Mexico (53£3A), east limb 

4 E 

Date Degrees north of the solar equator 0° 
Degrees south of the solar equ ator 

GCT 90 8 5 80 75JZP 65 60 55 5° 1+5 1+0 35 30 25 20 15 10 5 is 10 15 20 25 30 35 UO 1+5 50 55 60 65 70 75 80 85 90 

1953 
Jan. 2.8a - - 2 2 3 3 1+ 1+ 5 6 7 7 8 16 28 1+1 23 13 8 6 7 8 5 5 1+ 5 5 1+ 3 2 3 2 a- - - - _ 

3.7 _ - 2 2 2 3 3 5 7 8 5 8 12 22 31+ 1+0 36 12 12 13 10 9 6 3 b 5 3 3 2 2 3 3 2 2 2 - 

1+.7 - - - - 2 2 h 5 5 5 5 8 Hi 23 32 31+ 23 18 20 26 16 11 10 5 b 3 5 3 2 2 3 3 2 - - - - 

5.9 - - - 2 2 2 2 5 6 1+ 5 8 10 11 11 13 16 23 39 la 26 20 18 15 5 1+ 1+ 1+ 3 3 3 2 2 2 - - - 

8.7 - - - - 2 2 2 2 3 3 3 3 3 2 3 3 11 20 26 28 32 23 18 12+ 10 7 5 5 5 b 3 2 2 2 - - _ 

9.7 - - - 2 2 2 3 3 3 b 1+ 1+ b 5 5 7 11 16 22 20 38 36 22 13 10 5 b 6 6 5 b 3 2 2 - - - 

10.7 2 - - 2 2 2 2 2 3 3 3 3 3 2 3 3 1+5 11 12 20 18 16 13 5 1+ b 1+ 5 1+ b 3 2 - - - - 

11.7 2 2 2 3 1+ 1+ 1+ 1+556 8 11 12 8 5 5 3 3 3 5 5 b b 3 2 - - - - 

15.8 - - - - 2 3 3 3 1+ 5 6 6 5 5 5 1+55 5 3 3 k b 3 3 3 3 3 3 3 3 3 3 2 2 - - 

17.8 2 3 5 5 1+ 1+ 5 3 1+5 1+ i+ 2 13 b 2 2 2 3 1+ 3 3 1+ 3 3 3 2 2 - - 

20.7 - - - 2 2 2 5 8 11 10 10 11 7 1+ 5 ll Hi ll 8 3 2 2 2 3 3 2 3 3 2 3 3 2 2 - - - - 

21.7 2 1+ 5 6 8 5 1+ 1+ 3 7 11 10 6 1+ 1+ 3 3 2 2 3 3 3 2 2 3 2 2 2 3 2 - - 

23.9 2 2 3 3 3 3 3 3 3 it 5 12 20 11+ 11 2+ 3 3 3 3 3 2 3 1+ 1+ 3 3 3 3 3 3 - 

21+.7 - - - 2 3 3 3 3 3 1+ 1+ 3 3 3 8 16 22 32 16 10 6 5 5 5 1+ b 1+ 3 5 1+ 1+ 3 2 - - - - 

25.7 - - - - 2 3 3 1+ 1+ 5 5 3 3 5 5 7 11 13 lit 8 6 5 5 5 b 5 5 1+ 5 5 5 b 3 - - - - 

26.7 - - - - 3 3 3 3 3 1+ 3 3 1+ 5 7 8 8 9 7 1+ 3 1+ 3 3 3 2 2 3 2 2 2 2 2 - - - - 

27.8 - - - 2 3 5 7 8 7 8 9 11 13 13 12 11 5 b 3 3 3 3 3 3 1+ 3 3 1+ 5 3 2 2 2 - - 

28.7 3 5 • 7 8 8 11 13 17 20 20 19 18 11 6 5 5 5 1+ 3 3 1+ 3 1+ 1+ b 3 
29.7 - - - - 2 3 8 9 ll 8 8 11 Hi 21 22 20 19 16 11 8 11 8 5 5 1+ 1+ 3 b 1+ 3 2 2 

30.7 - - - - 3 5 H+ ll 9 8 9 11+ 18 30 28 28 23 16 11+ 11+ 13 12 9 8 5 5 3 3 1+ 5 3 3 3 2 2 2 - 

31.7 - 2 3 7 8 8 7 8 11 16 32 36 32 19 16 18 16 11 12 li+ 13 11 6 5 1+ 5 1+ b 1+ 1+ 3 2 2 

Table 91a 

Coronal observations at Sacramento Peak, New Mexico (6371+A), east limb 

Date Degrees north of the solar equator Degrees south of the solar equator 
GCT 90 85 80 75 70 65 60 55 50 1+5 1+0 35 30 25 20 15 10 5 0“ 5 10 15 20 25 30 35 1+0 1+5 50 55 60 65 70 75 80 85 90 

1953 
Jan. 2.8a 1+ 1+ 3 3 3 1+ 3 3 2 2 3 2 3 3 11+ 21+ 21+ 3 3 1+11+16 5 5 3 5 1+ 3 2 3 3 2 2 2 3 3 2 

3.7 5 1+ 3 1+ 1+ 1+ 2 3 3 2 2 3 2 2 22 20 18 3 1+ 5 8 7 7 5 5 2 3 3 1+ 3 2 2 - - 2 3 3 
1+.7 1+ 3 1+ 1+ 1+ 1+ 3 2 2 2 2 - 3 5 16 li+ 8 1+ 11 lit 8 8 9 8 7 3 3 b 1+ 3 2 2 2 3 2 2 3 
5.9 5 3 1+ 1* 1+ 5 2 3 2 3 3 1+ 1+ 5 5 5 1+2 11 23 ll 20 16 li+ 1+ 2 3 2 3 - 2 2 2 2 3 3 3 
8.7 2 3 2 3 2 3 3 2 2 2 2 1+ 1+ 5 5 1+ 3 11 7 1+ 11 13 H+ 3 3 3 2 2 - 2 2 2 - 2 2 2 2 
9.7 2 1+ 3 1+ 1+ It 3 3 5 1+ 1+ 8 10 8 3 5 8 5 1+ 3 8 11 6 5 3 1+ 3 3 2 2 2 2 2 3- 3 3' 3 

10.7 3 1+ 1+ 3 5 3 1+ 1+ 5 5 6 6 7 7 3 8 10 8 7 5 6 6 5 1* 7 5 5 3 1+ 3 2 2 3 2 3 3 3 
11.7 1+ 5 1+ 1+ 5 1+ 1+ 5 5 5 5 1+ 5 8 9 8 6 9 8 9 6 6 5 5 5 8 8 5 3 3 1+ 2 3 2 2 2 2 
15.8 3 3 5 5 5 5 3 3 3 3 2 3 2 2 2 3 1+5 6 1+ 5 5 it 3 1+ 3 3 2 2 - 2 2 2 2 3 2 2 
17.8 1+ 5 5 5 1+ 1+ 3 3 2 3 1+ 1+ 1+ 1+ 5 5 8 11 7 U+ 16 8 5 1+ 1+ 1+ 5 5 3 2 3 3 3 3 2 2 3 
20.7 1+ 3 3 3 5 5 2 2 2 3 2 3 1+ 1+ 3 1+ 3 1+ 6 7 8 7 5 5 5 1+ 6 5 3 1+ 2 2 2 2 3 3 3 
21.7 1+ 3 1+ 3 1+ 3 3 3 3 2 3 3 1+ 5 1+ 5 ll ll 8 8 5 6 6 7 7 6 5 5 3 2 2 2 3 3 3 2 3 
23.9 3 2 3 3 2 3 3 3 2 3 3 3 1+ 1+ 5 1+ 12 16 22 11 li 6 5 3 2 2 3 2 2 2 3 - - - 2 2 2 

21+. 7 1+ 3 1+ 1+ 1+ 3 3 2 3 3 2 3 1+ 5 8 7 H+ 26 25 10 8 5 8 5 1+ 1+ 1+ 3 2 2 2 2 3 2 3 3 3 
25.7 1+ 3 1+ 1+ 3 2 3 3 2 1+ 5 8 7 7 5 8 11 13 12 8 5 6 5 1+ 3 3 2 2 3 2 3 2 - - 3 2 3 
26.7 3 2 2 3 3 2 3 3 2 2 3 3 3 2 3 3 1+5 5 1+ 3 3 3 3 3 1+ 3 3 2 2 2 3 2 3 3 2 2 
27.8 5 5 8 1+ 3 3 3 3 2 3 2 3 1+ 2 5 7 8 5 8 8 6 5 1+ 3 1+ 3 1+ 3 2 2 2 2 3 2 2 3 3 
28.7 3 3 3 1+ 3 3 3 2 2 3 3 3 2 3 5 15 n 8 8 8 9 8 5 1+ 3 3 1+ 5 1+ 3 2 2 3 2 2 3 3 
29.7 3 3 1+ 1+ 3 2 2 - - 2 « - - 2 8 20 8 2 3 5 8 5 1+ 3 3 1+ 5 1+ 3 2 2 2 2 3 2 2 3 
30.7 3 3 3 1+ 3 2 2 2 - - 3 2 2 6 23 16 3 2 3 8 9 9 7 5 3 3 1+ 5 2 3 2 - - 3 2 2 3 
31.7 2 2 3 3 3 3 2 2 2 2 - 2 - 6 lit 11 5 1+ 12 ll 1+ 5 1+ 1+ b 1+ 2 3 3 3 3 2 2 2 3 2 3 

Table 92a 
Coronal observations at Sacramento Peak, New Mexico (6702A), east limb 

Date 

GCT 

Degrees north of the solar equator 

90 85 80 75 70 65 60 55 50 i+5 i+o 3$ 30 2g 20 15 10 5 00 
Degrees south of the solar equator 

5 10 15 20 2$ 30 35 ho kg 50 55 60 65 70 75 8b 85 90 
1953 

Jan. 2, 

3. 
2+< 

5. 
8. 
9. 

10, 
ll. 
15. 
17. 
20. 
21. 
23. 
21+. 
25. 
26. 
27. 
28. 
29. 
30. 

31. 

1+1+3 2- 
5 1+322 
5 1+322 
3 2 3 2 2 

2 3 3 
2 3 3 

3 2 
2 - 

--2333332 
-2231+1+ 332 
--231+551+3 
2233551+33 



Table 90b 

Coronal observations at Sacramento Peak, New Mexico (5303A) , west limb 

4 3 

Date Degrees south of the solar equator 
GCT 90 85 80 75 ?o 65 60 55 50 k5 ko 35 30 25 20 15 10 5 0 

1953 
Jan. 2.8 _ . 2 2 2 3 3 k k k 5 3 3 3 k 3 3 3 

3.7 - - - - 2 2 2 3 k k 3 3 2 2 3 3 2 2 3 
k.7 - - - - 2 3 2 3 3 2 2 2 2 2 3 3 3 3 2 
5.9 2 2 2 3 2 3 2 2 2 2 3 2 3 2 

8.7 - - - 2 2 2 2 2 2 2 2 2 3 2 3 3 3 3 3 
9.7 2 3 3 k k k 3 k k 5 k 5 

10.7 - - - - 2 3 2 2 3 3 3 3 3 3 k 3 3 3 k 
11.7 2 2 3 k 5 5 5 5 5 8 7 
15.8 2 3 3 3 3 3 2 2 2 k 5 5 
17.8 - - - - 2 2 2 3 3 3 3 3 3 k 5 5 8 13 lk 
20.7 2 2 2 3 7 7 8 7 7 11 18 36 39 kl 
21.7 - - - - 2 2 2 3 5 7 7 5 k 5 8 n 36 ko kk 
2 3.9 3 3 3 3 3 3 k 5 lk 23 lk 
2k.7 2 2 2 3 k k 5 5 6 8 13 23 23 22 
25.7 2 3 k k 5 5 k k 5 8 11 10 7 
26.7 2 3 k 5 5 k k 5 5 5 5 5 
27.8 2 2 3 3 k 5 k 3 3 3 k k k 2 

28.7 2 2 2 2 2 3 k k k k 5 5 k 3 
29.7 2 2 3 k 3 3 3 2 2 2 - 

30.7 3 k 5 3 3 2 2 2 2 2 2 

31.7- “ 2 2 2 2 2 2 3 3 3 2 - 2 2 2 

Degrees north of the solar equator 

5 10 l5 20 ?g 30 35 UP k5 50 55 60 65 70 75 80 65 90 

k 5 5 5 6 6 5 5 
3 3 5 9 8 0 5k 
23.6 875Uli 
356 11 8 75k 
3 5 12 lk 12 10 k k 
5 lk 36 k2 20 11 5 5 
5 6 13 lk 11 k 3 3 
56898753 
5 6 lk 22 30 36 20 lk 

15 17 20 23 28 32 20 16 
k2 k3 kk 23 16 10 8 5 
k3 kl 39 16 11 5 3 2 

12 75k3333 
17 10 7 5 3 2 2 2 

55kk33223 
kk5kkk33 
2 3 k 5 5 5 k 3 
2235k332 
--33k5kk 
2333k5k3 
3233kkkk 

5 5 7 8 k 3 2 2 - 
k55832--- 
h 3 3 3222-- 
kk5322--- 
533332--- 
k3k3322-- 
k 3 k 3 3 3 222 
k555k322- 
5k55k322- 
5kk33222- 
k33322--- 

3333322- 

22--2233 
-2--322- 
332222-- 
2323333- 
2233322- 
3 3 1 3 3 3 2 - 

kk3k3322- 
23332222- 
kkk333222 

Table 91b 

Coronal observations at Sacramento Peak, New Mexico (637kA), west limb 

Date Degrees south of the solar equator Degrees north of the solar equator 
GCT 90 85 80 75 70 65 60 55 50 k5 ko 35 30 25 20 15 10 5 0° 5 10 15 20 25 30 35 ko k5 50 55 60 65 70 7 5 80 85 90 

1953 
Jan. 2.8 2 3 2 2 2 3 2 3 2 3 3 3 3 3 3 k 3 5 5 k 5 5 5 3 2 3 2 2 2 2 3 2 3 3 3 k k 

3.7 3 k 2 3 3 2 3 2 2 2 2 3 5 k k 5 k 5 6 7 8 11 lk 10 5 5 k 3 3 3 2 2 3 3 k k 5 
k.7 3 3 3 2 2 2 3 3 3 2 3 k 5 k k k 8 7 7 8 8 lk 15 5 5 6 k 3 2 2 2 2 2 2 5 5 k 
5.9 3 3 2 2 2 3 2 2 3 2 3 5 k 5 3 3 5 6 8 7 3 12 5 2 3 3 3 2 2 3 2 3 3 k k 3 5 
8.7 2 - 2 2 2 3 3 2 2 2 3 3 3 3 k 5 k k 5 5 7 8 lk 11 7 3 3 2 - 2 3 2 2 3 2 3 2 
9.7 3 2 2 2 3 k 3 3 3 3 3 k 5 6 6 6 6 6 11 lk 13 18 23 22 lk 10 8 7 5 3 3 3 2 3 3 k 2 

10.7 3 3 3 3 2 3 3 3 3 2 3 2 3 5 k 5 6 7 12 8 15 lk 16 ll 6 11 10 8 5 3 3 2 - 3 3 3 3 
11.7 2 2 3 3 3 3 3 3 2 3 3 3 5 k k 5 5 5 8 7 7 8 7 6 5 8 7 6 5 3 3 2 2 3 k 2 k 
15.8 2 3 2 3 3 3 2 3 2 2 3 3 k 3 3 2 3 k k k 2 3 20 23 5 3 2 3 2 2 3 3 3 3 3 2 3 
17.8 3 2 2 2 3 3 3 3 3 3 k 5 k 3 3 k 11 9 16 lk 13 10 lk 16 5 3 3 2 2 2 k 3 k k k 3 k 
20.7 3 2 3 3 2 3 3 3 3 5 k k 3 k 3 2 8 20 12 8 7 5 3 2 5 7 7 8 5 3 2 3 k 5 k k k 
21.7 3 3 2 2 2 3 k 3 3 5 k k 3 2 2 11 26 20 18 3 5 5 3 3 5 6 5 6 k 3 3 3 3 k 3 k k 
23.9 2 2 2 2 - - 2 3 3 2 3 2 2 3 3 3 11 7 3 3 3 k k k 3 3 3 k 2 2 3 2 3 3 3 k 3 
2k. 7 3 3 2 3 3 2 k 2 k 3 3 3 3 5 k k 8 11 7 5 8 9 8 8 7 5 6 5 5 k 3 3 2 2 3 3 k 
25.7 3 3 2 2 3 2 3 3 3 2 2 3 3 5 5 k 3 5 6 7 7 8 9 7 k 5 6 k 2 2 2 3 3 3 k k k 
26.7 2 2 2 3 3 3 3 3 2 3 2 3 5 6 3 2 k k 5 k k 3 k k 3 3 3 2 2 2 « 2 k k 3 3 3 
27.8 3 3 2 3 3 3 3 2 2 « 2 3 5 5 k 2 k 5 5 k 3 3 3 3 3 3 k k 3 2 3 2 2 3 3 k 5 
28.7 3 2 3 3 3 2 k - 2 2 2 3 k 3 2 k 5 6 7 5 5 k 5 5 k 3 5 3 2 3 2 3 3 3 k 3 3 
29.7 3 3 2 2 2 3 3 3 3 2 3 k 3 2 3 k k k 5 6 5 5 k 3 3 2 3 2 2 - 2 3 3 3 3 2 3 
30.7 3 3 2 3 k 3 2 3 3 3 3 3 k k k 3 3 k 6 8 9 11 8 5 5 5 k k 3 3 2 3 3 3 3 k 3 
31.7 3 3 2 2 2 3 3 3 3 3 k k 5 k 5 2 k k 5 5 5 5 k 2 2 3 2 3 2 3 2 2 3 2 2 3 2 

Table 92b 

Coronal observations at Sacramento Peak, New Mexico (6702&), west limb 

Date 
GCT 

Degrees south of the solar eouator_ 
90 8 5 80 7 5 70 65 60 55 50 k5 ko 35 30 25 20 15 10' 

0° 
Degrees north of the solar eouator 

5 10 15 20 25 30 35 ko k5 50 55 60 65 70 75 80 85 90 

1953 
Jan. 2.8 

3.7 
k.7 
5.9 
8.7 
9.7 

10.7 
11.7 
15.8 
17.8 
20.7 
21.7 
23.9 
2k.7 
25.7 
26.7 
27.8 
28.7 
29.7 
30.7 
31.7 

2 3 3 2 

2 3 

-- 2 3 2 -- 

3 3 3 kk3- 
-- 2 2 3 2 2 

- 2 3 k k 
2 3 3 k 5 
- 2 3 3 3 
--233 

-223565k3322 
23335k32---- 
555k322----- 
5322-------- 
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Table 93 

Zurich Provisional Relative Sunspot Numbers 

January 1953 

1 
IQ&te 

--1 
Bate 

J - - - 

V 

1 | 16 ; 17 i 37 

2 15 18 30 

3 13 1 19 25 

h 2h 20 Jl 17 

5 2h I 
: 2i 

1 lh 

6 35 | 22 
| 

18 

? 3U 23 8 

8 33 3 2i* 8 

9 kh 
\ 25 0 

10 

fi 
5o 26 0 

11 57 27 0 

12 59 
d 

28 0 

13 60 
i 

29 0 

lh 6h 30 0 

15 60 31 0 

16 U6 | Mean* 

* Dependent on observations at Zurich Observatory and its 
stations at Locarno and Arose.. 
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Table 9U 

American Relative Sunspot Numbers 

December 1952 

Date 

■-— 

ra» * 
Bate rA» * 

1 11 17 68 

2 17 18 68 

3 1U 19 59 

h 15 20 U5 

5 29 21 ho 

6 36 22 28 

7 39 23 25 

8 5! 2h 26 

9 29 25 13 

10 25 26 19 

11 33 27 7 

12 53 28 0 

13 53 29 3 

Ik 65 30 12 

15 66 31 22 

16 69 Means 33.5 

^Combination of reports from 28 observersj see page 10. 
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Table 96 

Indices of Geomagnetic Activity for December 1932 

Preliminary values of international character-figures, C; 
Geomagnetic planetary three-hour-range indices, Kp; 

Magnetically selected quiet and disturbed days 
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SwL&an. Xonos-phere MtturbancQS ©bs«ry«& at laihlMtea, B. C, 

Janwy 1953 

lo snadd©a ioao»ph©r® di«tmrfe&aee® w®t® ©l>®©2T©d during tfa@ south 
of January. 



Sudden I quo sphere Disturbances Beperted by the Hetherlan&s Postal and 

51 

Telecommalcntlon Services. as Observed at He&erhorst den Bene. Betherl>Mi 

1952 OCT ©th@r 
»sjr Beginning Knd Location of transmitters phenomena 

January 
9 1043 1055 Surihan 

14 1350 1400 Surinam 
June 

25 1010 112© Peru# Surlnan 
July 

Terr«aag«pul*e* 12 1450 1515 Surinan 
1448-1455 
Solar flare* *1450 
Solar flare***1505 

13 1105 1120 lev I©rk 
Terr*nag.pulse* 16 1009 1835 Surinan 
1809^-1815 
Solar flare* *1805 

August 

7 0744 0800 Surinaa 

7 0826 0655 Surinan 
September 

1 1240 1335 Argentina, Iras11# Surinaa 

21 1217 1315 lev fork 
24 

October 
1224 1240 Surinam 

4 1130 —— Surinan 

•As observed on Cheitenha® nagnetdgran of the United State* Coast and 
Geodetic Survey. 

••Tine of observation at Sacranento Peak# lew Mexico® 
•••Tine of observation at McKath-Hulberi ©bservatoiy, Pontiac# Michigan. 

lets: Observers are invited to send to the OSH# information ®a ti®es 
of beginning end of sudden ionosphere disturbances for;publication as 
above* Address letters to the Central Sadio Propagation laboratory# 
Bational Bureau of Standards# Washington 25* D. 3* 
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GRAPHS OF IONOSPHERIC DATA 
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—— LIMITING FREQUENCY = 3 Me. 
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Fig. 26. OKINAWA I DECEMBER 1952 
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-LIMITING FREQUENCY = 3 Me. 

--LIMITING FREQUENCY = 5 Me. 
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Fig. 46. WINNIPEG, CANADA NOVEMBER 1952 
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-LIMITING FREQUENCY' = 3 Me. 

-LIMITING FREQUENCY -- 5 Me _ 

-LIMITING FREQUENCY = 7 Me. 

Fig. 74. LINDAU/HARZ, GERMANY OCTOBER 1952 
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--LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me 
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Fig.82 WAKKANAI, JAPAN OCTOBER 1952 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me. 

Fig 90 FORMOSA, CHINA OCTOBER 1952 
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Fig. 93. JOHANNESBURG, UNION OF S. AFRICA 

26.2°S, 28.I°E_OCTOBER 1952 
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Fig. 120 SLOUGH, ENGLAND JULY 1952 
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Fig.126 IBADAN, NIGERIA JUNE 1952 
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Fig. 133. TANANARIVE, MADAGASCAR 
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Fig. 136 CALCUTTA, INDIA APRIL 1952 
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Fig. 141. DJIBOUTI, FRENCH SOMALILAND 

ll.5°N, 43.1°E MARCH 1952 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. MARCH 1952 

Fig. 142. DJIBOUTI, FRENCH SOMALILAND 
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CRPL and IRPL Reports 
[A list of CRPL Section Reports is available from the Central Radio Propagation Laboratory upon request] 

Daily : 
Radio disturbance forecasts, every half hour from broadcast station WWV of the National Bureau of Standards. 
Telephoned and telegraphed reports of ionospheric, solar, geomagnetic, and radio propagation data. 

Semiweekly: 
CRPL—J. North Atlantic Radio Propagation Forecast (of days most likely to be disturbed during following 

month). 

CRPL—Jp. North Pacific Radio Propagation Forecast (of days most likely to be disturbed during following- 
month) . 

Semimonthly: 
CRPL—Ja. Semimonthly Frequency Revision Factors For CRPL Basic Radio Propagation Prediction Reports. 

Monthly: 
CRPL—D. Basic Radio Propagation'Predictions—Three months in advance. (Dept, of the Army, TB 11-499-, 

monthly supplements to TM 11-499; Dept, of the Navy, DNC 13 ( ) series; Dept, of the Air 
Force, TO 16-1B-2 series.) 

CRPL—F. Ionospheric Data. 
♦IRPL—A. Recommended Frequency Bands for Ships and Aircraft in the Atlantic and Pacific. 
♦IRPL—H. Frequency Guide for Operating Personnel. 

Circulars of the National Bureau of Standards: 
NBS Circular 462. Ionospheric Radio Propagation. 
NBS Circular 465. Instructions for the Use of Basic Radio Propagation Predictions. 

Reports issued in past: 
IRPL—C61. Report of the International Radio Propagation Conference, 17 April to 5 May 1944. 
IRPL—G1 through G12. Correlation of D. F. Errors With Ionospheric Conditions. 

(Gl, G3, available. Others out of print; see second footnote.) 
IRPL—R. Nonscheduled reports: 

R4. Methods Used by IRPL for the Prediction of Ionosphere Characteristics and Maximum Usable 
Frequencies. 

R6. Criteria for Ionospheric Storminess. • 
**R6. Experimental Studies of Ionospheric Propagation as Applied to the Loran System. 

R7. Second Report on Experimental Studies of Ionospheric Propagation as Applied to the Loran System. 
R9. An Automatic Instantaneous Indicator of Skip Distance and MUF. 
RIO. A Proposal for the Use of Rockets for the Study of the Ionosphere. 

**R11. A Nomographic Method for both Prediction and Observation Correlation of Ionosphere Characteristics. 
♦*R12. Short Time Variations in Ionosphere Characteristics. 

R14. A Graphical Method for Calculating Ground Reflection Coefficients. 
♦*R15. Predicted Limits for F2-Layer Radio Transmission Throughout the Solar Cycle. 
♦♦R17. Japanese Ionospheric Data—1943. 

R18. Comparison of Geomagnetic Records and North Atlantic Radio Propagation Quality Figures—October 
1943 Through May 1945. 

♦*R21. Notes on the Preparation of Skip-Distance and MUF Charts for Use by Direction-Finder Stations. 
(For distances out to 4000 km.) 

**R23. Solar-Cycle Data for Correlation with Radio Propagation Phenomena. 
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