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SYMBOLS, TERMINOLOGY, CONVENTIONS 

Beginning with data reported for January 1952, the symbols, 
terainoiogy, and conventions for the determination of median values 
used in this report (OBPL-F series) c oaf ora as far as practicable 
to those adopted at the Sixth Meeting of the International B&dio 
Consultative Committee (C.C.I.R*) in Genovas 1951* Excespt* 
concerning symbols and terminology from Document Sc* 626-JB of this 
Meeting are given on pages 2~7 of the report GB?Ir-F89. * Ionospheric 
Bata, M issued January 19.52, Beprlats of these pages are 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 days 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 
limitation® and ionospheric irregularities. Symbols used are those 
given in Document Bo, 626-S referred to above, 

a, for all ionospheric characteristics? 

Values mi Being because of A, G, ?, L, M» H, Q,, 
S, or T are omitted fro® th® median count, 

b, For critical frequencies and virtual heights: 

Values of foF2 (and foB near aunri®© and sunset) 
missing because of S are counted as equal to or less 
than the lower limit of the recorder. Values of h*F2 
(and h5E near sunrise and sunset) missing for this 
reason are counted as equal to or greater than the 
ma&l&n* Other characteristics missing because of E 
ar© omitted from the median count* 

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

Values missing because of G are county 

1. For foF2, as equal to or lees than foF'l, 
2. For h5F2, as equal to or greater than 

the median. 
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The ujwhel W Is included is the median count only 
when it replace® & height characteristic* Thi® practice 
represents a change fro® that listed in issue® previous 

to CHPL-F78* 

Talues missing for any other reason are emitted 
from the median count* 

c, F©r MO? f&etor (M-faetors)i 

Values Hissing because of Q or ¥ are counted a® 
equal to or less than the median* 

f&lues missing for any other mioa are omitted 
fro® the median count* 

d. fer sporadic 1 (3s) s 

Values of fls missing because of I @r Q (and 1 
when applied to the daytime S region only) are counted 
a® equal to ©r less than the aedian f©I„ or equal to or 
les® than the lower frequency limit ©f the recorder, 

Values ©£ fla missing for any other reason* and 
value® of h®$@ missing for any reason at all are omitted 
fro® the madias count. 

Beginning with data for Hovember 1945, doubtful monthly median 
values for ionospheric observations at Washington* D, C.» are in¬ 
dicated by par©nth©s©@e in accordance with the practice already in 
us® for doubtful hourly values. The following ar® the convention® 
used to determine whether or not a median value is doubtfuli 

1» If only four values or less are available* the data ar® 
considered insufficient and a© median value is computed, 

2, For the ?2 layer* if only five to nine value® an® available, 
the median is considered doubtful. The I and fl layers are @© regu¬ 
lar in their characteristic® that® at long a® there are at least five 
value®, the median is not considered doubtful, 

3® For all layer®* if more than half of the value® used-to com¬ 
pute the median are doubtful (either doubtful or interpolated), th© 
median is considered doubtful* 

Th© same conventions are used by the GBPL la computing the medians 
from tabulations of daily and hourly data for stations other than Wash¬ 
ington, beginning with the table® in JBPX*~F18<» 
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The tables and graphs of ionospheric data are correct for th« 
raises reported to the CBFL, hut, ’because of variation* in practice 
in the interpretation of records and scaling and manner of reporting 
of values, may at times give an erroneous conception of typical 
ionospheric characteristics at the station. Some of the errors are 
due to s 

a. Difference© in scaling records when spread echoes are present. 

b. Omission of values when foF2 is less than or equal to foFle 
leading to erroneously high values of monthly averages or 
median value®e 

e. Omission of values when critical frequencies are less than 
the lower frequency limit of the recorder* also leading 
to erroneously high values of monthly average or median 
values. 

These effect® wore discussed on pages 6 and 7 of the previous 
J-series report XBPL-JP5* 

Ordinarily* a blank apace in th® fEs column of a table is the 
result of the fact that a majority ©f the readings for the month 
are below the lower limit of the recorder or less than the corres¬ 
ponding value® of foE, Blank spaces at the beginning and end of 
columns of h'Jl, foil* h'E* and foE are usually the result of 
diurnal variation in these characteristics. Complete absence of 
medians of h’Fl and foFl is usually the reault of seasonal effects* 

The dashed-line prediction curve® of the graphs of ionospheric 
data are obtained from the predicted zero-®uf contour charts of the 
CBFL-D series publications. The following point® are worthy of note* 

a. Predictions for individual stations used to construct the 
chart® may be more accurate than the values read fro® 
the charts since some smoothing of the contours is necessary 
to allow for the longitude effect within a sons. Thus, in¬ 
asmuch as the predicted contour® are for the center of each 
zone, part of the discrepancy between the predicted and 
observed values as given in the f series may be caused by 
the fact that the station is not centrally located within 
the zone, 

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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e* There ie a© indication on the graphs ©f the relative reliability 
of the data; It ia necessary to consult the table® for such 
information* 

The following predicted smoothed 12-Benth ranning-aver&g® Zurich 
sunspot numbers were used in, const roc ting the contour chart*? 

Month Predicted Sunspot Humber 

1953 1952 1951 1950 1949 1948 1947 194.6  1945 

December 33 53 86 108 114 126 85 38 
Hovember 38 52 8? 112 115 124 83 36 
October 43 52 90 114 116 119 81 23 
September 46 54 91 115 n? 121 79 22 
August 49 57 96 111 123 122 ?? 20 
July 20 51 60 101 108 125 116 73 
June 21 52 63 103 108 129 112 6? 
May 22 52 68 102 108 130 109 6? 
April 24 52 ?4 101 109 133 107 62 
March 2? 52 78 103 111 133 105 51 
February 29 51 82 103 113 133 90 46 
January 30 53 85 105 112 130 88 42 

WORLD-WIDE SOURCES OF IONOSPHERIC DATA 

The ionospheric data given here in tables 1 to 60 and figures 1 to 
120 were assembled by the Central Sadie Propagation Laboratory for 
analysis and correlation, incidental to CBPL prediction of radio propa¬ 
gation conditions. The data are median value® unless otherwise indicated. 
The following are the sources of the data in this issues 

Republic* Argentina, Ministerio de Marina; 
Buenos Aires, Argentina 
Becepcion I. 

Australian Department of Supply and Shipping, Bureau of Mineral 

Resources, Geology and Geophysics? 
Watheroo, Western Australia 

Uni vers?."/ of ftmz? 
Gras, Austria 
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Meteorological Service of the Belgian Congo and Su&nda-Urundi: 
Leopoldville, Belgian Congo 

British Department of Scientific and Industrial £s®earch* R®dio He search 
Board: 

Falkland Ib„ 

Ibadan, Nigeria (University College of Nigeria) 
Inverness, Scotland 
Khartoum, Sudan (University College of Khartoum) 
Port Lockroy 
Singapore, British Malaya 
Slough, England 

Defence Besearch Board, Canada: 
Baker Lake, Canada 
Fo rt Chime, Canada 
Resolute Bay, Canada 
St. John'©, Newfoundland 

Radio Wave Research Laboratories, National Taiwan University, Taipeh, 
Formosa, China: 

Formosa, China 

French Ministry of Naval Armaments (Section for Scientific Research): 
Tananarive, Madagascar 

Institute for Ionospheric Research, Lindau Uber Northeim, Hannover, 
Germany: 

Lindau/Karz, Ger«aany 

The Royal Netherlands Meteorological Institute: 
D© Bilt, Holland 

Ministry of Postal Services, Radio Research Laboratories, Tokyo, Japan: 
Akita, Japan 
Tokyo (Kokubunji), Japan 
Wakkanai, Japan 
X&mag&wa, Japan 

Christchurch Geophysical Observatory, New Zealand Department of Scientific 
and Industrial Research: 

Christchurch, New Zealand 
Rarotonga, Cook Is, 

Norwegian Defence Research Establishment, Kjeller per Lillestrom, Norway: 
Oslo, Norway 
Trornao, Norway 

Manila Observatory: 
Baguio, P. I. 

Research Laboratory of Electronics, Chalmers University of Technology, 
Gothenburg, Sweden: 

Kiruna, Sweden 
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Research Institute ©f Rational Defence, Stockholm, Sweden? 
Upe&la, Sweden 

Eoy&l Board of Swedish Telegraphs, Badio Department, Stockholm, Sweden? 
Luisa, Sweden 

Post, Telephone and Telegraph Administration, Berne, Switzerland? 
Schwarzenburg, Switzerland 

United State® Army Signal Corpsi 
Adak, Alaste 
Okinawa X, 
Whit© Sands, lew Mexico 

national Bureau of Standards (Central Badio Propagation Laboratory)? 
Anchorage, Alaska 
Baton Rouge, Louisiana (Louisiana State University) 
Fairbanks, Alaska (Geophysical Institute of the University of Alaska) 
Guam Ia 

Hu&ne&yo, Peru (Institute Geofieieo d© Huaneayo) 
Maui, Hawaii 
Narsarssuak, Greenland 
Panama Canal Zone 
Puerto Rico, W. I» 
San Francisco, California (Stanford University) 
Washington, D, Ce 

HOURLY IONOSPHERIC DATA AT WASHINGTON, D. C. 

The data given in tables 61 through ?2 follow the scaling practices 
given in the report IBPL-C61, •‘Report of International Radio Propagation 
Genf erenc®, w pages 36 to 39» and the median value® are determined by th@ 
convention© given above under Symbols, Terminology, Conventions,M Be¬ 
ginning with September 19^9* the data are taken at Ft. Belvoir, Virginia, 

IONOSPHERIC STORMINESS AT WASHINGTON, D.C 

Table 73 present® ionosphere character figures for Washington, D. C., 
during July 1933, as determined by the criteria given in the report 
IRPL-R5* “Criteria for Ionospheric Storminess,M together with Cheltenham, 
Maryland, geomagnetic E-figures, which are usually eovariant with them. 
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RADIO PROPAGATION QUALITY FIGURES 

Tables-and '/Ub give for June 1953 the radio propagation quality 
figure® for the North Atlantic area, CBPL advance and short-term forecasts, 
a summary geomagnetic activity index and sundry comparisons, specifically 
as follows? 

(a) radio propagation quality figures, separately for each 6-hour interval 
of the Greenwich day, vis., 00-06, 06-12, 12-13, 13~2h hours UT 
(Universal Time or GOT), 

(b) whole-day radio quality indices (beginning October 1952). Each index is a 
weighted average of the four quarter-day ^-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 
forecast® which designate whenever possible the days when significant 
disturbance or unusually quiet conditions will occur. 

(e) short-term forecasts,^issued by CBPL every six hour (nominally one hour 
before 00 , 06 » 12 » 18 UT) and applicable to the period 1 to 13 
(©specially 1 to 7) hours ahead* lot* that new scoring rules have been 
adopted beginning with October 1952 data* 

(d) advance forecasts, issued semiweekly (CEPL-J reports) and applicable 1 to 
3 or 4 days ahead, h 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 I indices measured by the Cheltenham 
Magnetic Observatory of the U. S. Coast and Geodetic Survey. 

(f) illustration of the comparison of short-terra forecasts and (^-figures. 
(g) illustration of the outcome of advance forecasts (1 to 3 or L days ahead) 

and for comparison the outcome of a type of Hblindrt forecast, for the 
latter the frequency for each quality grade, ae determined from the 
distribution of quality grades in the four most recent months of the 
current 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 CBPL by American Telephone and Telegraph Company, Mackay Radio and 
Telegraph Company, BCA Communications, Inc., Marconi Company, British Admiralty 
Signal and Radar Establishment, and the following agencies of the U. S. govern¬ 
ment? —PC<C, Coast Guard, Navy, Army Signal Corps, and State Department. The 
method of calculation, summarized below, is similar to that described in a 19^6 
report, IBPL-B31, now out of print. Beginning with recalculated figures for 
January 1952, only reports of radio transmission on North Atlantic paths closely 
approximating New Tork-London are included in the estimation of quality. Obser¬ 
vations of selected ionospheric characteristics, even though strongly correlated 
with radio transmission quality, and traffic reports for paths such as New York- 
Stockhoim or New York-Tangier, previously included in the quality-figure deter¬ 
mination 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 6-hour interval are averaged on the 
quality scale of the original reports. These 6-hour indices are then adjusted 
to the 1 to 9 quality-figure scale by a conversion table prepared by comparing 
the distribution of these indices for at least four months, usually a year. 
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with a master distribution determined from analysis of the reports originally 
mad® ©n th© 1 to 9 quality-figure eeal@0 A report whose distribution is the 
name a® the master ie thereby converted linearly to the Q-figur© scale* Th® 
6-heurly quality figures are (subjectively) weighted means of th© report® 
received for that period* These 6-hourly quality figures replace® beginning 
January 1953* the half-daily quality figure© which formerly appeared in this 
table* 

These quality figures are, in effect, a consensus of reported radio propa¬ 
gation conditions in the forth Atlantic area* The reasons for low quality are 
not necessarily known and may not be limited to ionospheric storminese* For 
instance* low quality may result from improper frequency usage for the path 
and time of day* Although, wherever it is reported, frequency usag© is in¬ 
cluded in the rating of reports9 it must often be an assumption that th© reports 
refer to optimum working frequencies* It ie more difficult to eliminate fro® 
th® indices, condition® of low quality because of multipath, interference, etc* 
These considerations should be taken into account in interpreting research cor¬ 
relation© between th© Q-figures and solar, auroral® geomagnetic or similar 
Indices* 

Hot®* The forth Pacific quality figures* which were published throng 
October 1951® have been temporarily discontinued. Since th© establishment 
of the forth Pacific B&dio Warning Service at Anchorage, Alaska, a larger 
number of report® are being received than were previously available in 
Washington* Th© preparation of th© quality figure® will be resumed whan 
sufficient data have been accumulated for determination of conversion tablet 
for these new reports* 

OBSERVATIONS OF THE SOLAR CORONA 

Table® 75 through 77 give the observation® of the ©olar corona during 
July 1953* obtained at Climax, Colorado, by th® High Altitude Observatory 
of Harvard University and the University ©f Colorado* Tables 78 through 
80 list th© coronal observations obtained at Sacramento Peak, Hew Mexico, 
during July 1953» derived by Harvard College Observatory as a part of its 
performance of a research contract with th® Upper Air Beseareh Observatory, 
Geophysical B@@earcfa Directorate, Air Fore© Cambridge Besearch Center* 
The data are listed separately for east and west limbs at 5°degr@e intervals 
of position angle north and south of th© Solar Equator at th© limb. The 
time of observation is given t© the nearest tenth of a day, SCT* 

Table 75 give® the intensities of th® green (5303A) line of th® ©mission 
spectrum ©f th® solar corona? table 76 give® similarly the intensities of th© 
first red (63?4a) coronal line? and table 77, th® intensities of th© second 
red (6702A) coronal line? all observed at Climax in July 1953® 
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Taols 78 gives the intensities of the green (52G3A) coronal line; tibia 
75, the intensities of the first red (637^A) coronal line; and t&bla SO# th-3 
intensities of tho second red (6?02A) coronal line; ell observed at Sacra¬ 
mento Peak in July 195?. 

The following symbols are used in tables 75 through 80; a, observation 
of lov weight; -«, corona not visible; and X, position angle not included is 
plate ©stift&ten. 

RELATIVE SUNSPOT NUMBERS 

Table 81 lists the daily provisional Zurich relative sunspot number, 
Bg* a® ccmmuniCRted by the Swiss Federal Observatory. Table 82 continues 
the new series of American relative sunspot numbers, B^». Beginning with 
1951* the observations collected by the Solar Division, AAVSO, have beer 
reduced according to a new procedure, such that only high quality observa¬ 
tions of ©.rperlenced observers are combined into %i » Observatory co¬ 
efficients for each of the 28 'Selected observers ware recomputed on -lata 
for 19^6-1950® years when there wse a wide range of vc3.ar activity. Other¬ 
wise, th6 procedure is that outlined in Publication of the Astronomical 
Society of the Pacific, 6l« 13® 19^9* The scale of the American, numbers 
in 1951 differs from that of the reports for earlier years because of 
theve changes, and the new series is designated B^j rather than The 
American relative sunspot numbers appear monthly in these pages &s 
communicated by the Solar Division. 

OBSERVATIONS OF SOLAR FLARES 

Table 83 gives the preliminary record of solar flares reported to ths 
CKFLc These reports are communicated on a rapid schedule at the sacrifice 
of detailed accuracy. Definitive and complete records are published later 
in the Quarterly Bulletin of Solar Activity. in various observatory 
publications, and elsewhere. The present listing serves tc identify and 
roughly describe the phenomena observed® Detail® should be sought from the 
repcrtiiig observatory. 
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Reporting directly to the QEP1 are the following observatories Mt, 
Wilson, MeMath-HuXbert, U. 3, Naval, Wendelctein, Eanzel and High Altitude 
&t Sacramento Peak, Sew Mexico, The remainder report to Meu&on (Paris) 
and the data ar® taken from the Paris-URSIgmm broadcast, monitored fairly 
regularly by the GRPL, The data on solar flares reported from Sacramento 
Peak, lew Mexico, communicated by the High Altitude Observatory at Boulder, 
Colorado, are provided by Harvard University as the result of work under¬ 
taken on an Air Materiel Command Research and Development Contrast adminis¬ 
tered by the Air force Cambridge Research Laboratories, 

The table lists for each flare the reporting observatory, date, time® 
of beginning and ending of observation, duration (when known)* total are® 
(corrected for foreshortening), and heliographic coordinates® For the 
maximum phase of the flare is given the time, intensity, area relative to 
the total area, and the importance* Th® column MSXD observed*4 1b to in¬ 
dicate when a sudden ionosphere disturbance, noted elsewhere in the®® 
reports, occurred at the time of a flare. Time© are in Universal Time 
(OCT), 

INDICES OF GEOMAGNETIC ACTIVITY 

Table 84 lists various indices of geomagnetic activity based on 
data from magnetic observatories widely distributed throughout the world. 
The indices ar®s (1) preliminary international character-figures, C; 
(2) geomagnetic planetary three-hour-range indices, Ep; (3) magnetically 
©elected quiet and disturbed day®. Table 85 lists Ip for the years 

1937» 1938 and 1939* 

The C-figure is the arithmetic mean of the subjective classification 
by all observatories of each day* s magnetic activity on a seal® of 0 
(quiet) to 2 (storm). The magnetically quiet @,ad disturbed days are 
selected by the international scheme outlined on pages 219-22? in the 
December 19*0 issue of Terrestrial Magnetism and Atmospheric Electricity, 
The detail® of the currently used method follow. For each day of & month, 
its geomagnetic activity is assigned by weighting equally the following 
four criteria? (1) C; (2) the sum of the eight Ep®aj (3) the greatest 
Ip; and (4) the sums of the square® of the eight Kp’s. 

Ip is the mean standardized E-index from 11 observatories between 
geoaagnatic latitudes 4? and 63 degrees. The scale is 0 (very quiet) 
to 9 (extremely disturbed)e pressed in thirds of a unit, e.g., 5- is 

4 2/3* 5® 1® 5 0/3© and 5+ i* 5 1/3® This planetary index is designed 
to measure solar particle-mdi&tion by its magnetic effects® specifically 
to meet the need.1? of research worker© in the ionospheric field, J com¬ 
plete description of Ip ha® appeared in Bulletin 12b, ♦’Geomagnetic Indices 
G and I® 1948,M published in Washington, D. C.» 1949® by the Association 
of Terrestrial Magnetism and Electricity, International Union of Geodesy 
and Geophysics, 



With the publication in this issue of Ip for 1937» 3,938 and 1939 
(Table 85), this geomagnetic index is complete back to the time systematic 
and detailed ionospheric observations began. The data for 19h0-4b appear 
in f65, F66 and F6?5 for 1945-48 in Bulletin 12b of ATMS; for 19^9 in F6?; 
and for 1950 to date monthly in these F-reports beginning with F68. 

The Committee on Characterisation of Magnetic Disturbance, ATHE, IUGG, 
has kindly supplied these tables. The Meteorological Office, De Bilt, 
Holland, collects the data and compile® C and selected days. The Chairman 
of the Committee computes the planetary index. Current tables are also 
published quarterly in the Journal of Geophysical Hesearch aloag with data 
on sudden commencements (sc) and solar flare effects (sfe). 

SUDDEN IONOSPHERE DISTURBANCES 

Table 86 show® that no sudden ionosphere disturbances were observed 
during the month of July 1953 at Washington, S„ C. 
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Tabic 1 

Waehington, D. 0. (38.7°* 77. 1°W) July 1953 

Time h'TZ foF2 h'il foFl h'E foE fS* (M3000)I2 

00 (270) 2.8 2.6 3.0 
01 (280) 2.6 2*1 3.0 
02 (280) 2ft4 1.8 3.0 

03 (280) 2.2 2.5 (3.11 
04 (280) 2.0 2.4 3.0 

0} 260 2.6 — — 3.0 3.2 
06 (300) 3.3 220 3.0 120 2.0 3.7 3.3 
07 0 < 3.6 210 3.4 110 2.4 3.7 0 

08 a < 3.8 210 3.8 110 2.6 4,4 0 
0? 0 <4.1 200 4.0 100 2.9 5.2 G 

10 440 (4.4) 200 4.0 100 3.0 4.6 (2.8) 

11 a <4.2 200 4.1 100 3.0 5.2 G 

12 G < 4.3 200 4.2 100 3.2 4.8 3 

13 520 (4.6) 200 4.2 100 3.2 4.4 a 
14 a (4.6) 200 4.1 100 3.2 4.1 3 

15 630 6.7 210 4.0 100 3.1 4.4 2.8 

16 360 4.8 210 3.9 110 2.9 4.2 3.0 

i? 350 4.8 220 3.7 no 2.6 3.7 3.0 

13 300 4.8 220 3.4 no 2.2 4.2 3.1 

19 250 4.9 220 —— — 3.2 3.2 
20 260 5.0 3.2 3.1 
21 250 4.6 2.7 3.0 

n 250 
26CL JiL J:S 

Tima: 75.0°¥, 
Sweep: 1.0 He to 25.0 Me 

Fairbanks, Alaska (64.9* 

in 15 seconds. 

Table 

K, 147.8»1/) 

£ 

June 1953 

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

OC 280 3.6 3.6 3.0 
01 300 3.9 4.2 3.0 
r2 300 3.8 270 — 5.0 3.0 
03 320 3.8 340 — 4.8 3.0 
04 360 3.9 220 3.1 4.0 3.0 
05 370 4,0 230 3.3 — — 2.8 
06 380 4.1 210 3.5 _ — 2.9 
07 390 4.3 200 3.7 _ _ 2.8 
08 410 4.3 200 3.7 _ _ 2.8 
09 420 4.4 200 3.9 — — 2.8 
10 440 4.4 200 3.9 _ _ 2,7 
11 420 4.4 210 3.9 _ — 2.8 
12 420 4.5 200 4.0 — — 2.8 
13 470 4.4 200 3.9 _ _ 2.7 
14 440 4.4 200 4.0 — — 2.6 
15 420 4.3 200 3.8 _ _ 2.8 
16 290 4.4 210 3.8 — — 2.9 
17 360 4.4 220 3.7 _ _ 3.0 
18 330 4.4 220 3.5 _ _ 3.0 
19 300 4.4 230 3.3 _ _ 3.1 
20 270 4.4 240 _ _ _ 3.2 
21 260 4.2 —, _ _ _ 3.2 
22 260 4.0 3.2 
23 260 3.8 3.1 

Time: 
Sweep: 

150.O^W. 
1.0 Me U 25.0 He in 15 seconds 

Table 2 

Tromso , Norway (6?.7°N, 19.0°B) June 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3~’00)F2 

00 T355T 4.1 — — — — 4.1 CS77) 
01 310 4<? — — — 4.1 3.0 
02 310 4.2 250 — J.GG — 3.9 3.0 
03 330 4.1 240 3.2 105 1.8 3.2 3.0 
04 345 4.2 Z X) 3,4 100 2.0 3.2 3.0 
05 390 4.2 210 3.0 100 2.2 C. 2 3.0 
06 400 4.4 215 2.6 100 2.4 3.0 2.3 
07 395 4.5 210 3.8 100 2.4 3.0 2.9 
08 380 4.7 210 3.9 100 2.6 3.2 3.0 
09 380 4.8 205 4.0 100 2.7 3.2 3.0 
10 395 4.8 210 4.0 100 2.3 2.5 2.9 
11 390 4.7 210 4.1 ICO 2.8 3.1 3.0 
12 390 4.7 210 4.1 100 2.8 3.2 3.0 
13 410 4.6 200 4.1 ICO 2.8 3.1 3.0 
14 430 4.6 21C 4.0 100 2.8 3,1 2.6 
15 390 4.5 205 4.0 100 2.8 2.0 3.0 
16 385 4.5 215 3^9 100 2.6 3.0 3.0 
17 350 4.5 225 3.8 100 2.4 3.4 3.1 
18 335 4.4 230 3.6 105 2.3 3.8 3.2 
19 310 4.3 240 3.5 no 2.1 4.1 3.2 
20 (316) 4.2 240 — no 1.8 4.0 3.1 
21 — 4.0 245 — no — 3.6 3.1 
22 — 4.2 _ _ _ __ 3.9 (3,1) 
23 — (4.0) — — — — 4.1 (3.0) 

Time: 
Sweep: 

15.0°2. 
0.5 Me to 25.0 Me in 5 minutes, eutoma tic operation 

Table b 

Anchorage, Alaska (61,2°H, 149.9°W) June 1953 

Time h'?2 foF2 h'Fl foFl h'E foE fBr (M3000JF2 

00 280 3.4 2.2 3.0 
01 270 3.0 3.2 3.0 
02 290 3.0 1.8 3.0 
03 330 3.4 260 2.5 130 1.4 2.6 2.9 
04 400 3.7 240 2.9 no 1.7 3.0 2.8 
05 400 3.9 220 3.3 100 2.1 3.4 2.8 
06 420 4.2 210 3.5 100 2-3 3.0 2.8 
07 420 4.3 210 3.7 100 2.6 2.8 
08 420 4.5 210 3.8 100 2.8 2.7 
09 430 4.5 210 3.9 100 2.9 2.8 
10 460 4.5 210 4.0 100 2.9 2.7 
11 440 4.6 210 4.0 100 3.0 3.2 2.8 
12 480 4.5 200 4.0 100 3.0 2.6 
13 530 4.5 210 4.1 100 3.0 2.4 
14 500 4.5 210 4.0 100 3.0 2.6 
15 460 4.4 210 4.0 100 2.8 2.7 
16 450 4.3 200 3.9 100 2.8 2.7 
17 400 4.4 210 3.8 ICO 2.6 2.8 
18 360 4.4 220 3.6 no 2.4 3.0 
19 320 4.5 230 3.4 110 2.1 2.4 3.0 
20 290 4.4 240 3.0 120 1.7 2.8 3.1 
21 260 4.4 240 — — — 2.4 3.1 
22 250 4.2 2.9 3.1 
23 260 3.6 2.6 3.0 

Time: 150.0J'J. 
Sweep: 1.0 Me tu 25.0 Me in 15 seconds. 

Table 5 

Narsarssuak, Greenland (61.2*11, 45.4°W) June 1953 

Time h'F2 foF2 h'Fl foFl h'E fcE fEs (M3000)F2 
00 300 (3.5) 5.2 —— 
01 300 (3.4) 4.7 (2.9) 
02 (300) (3.4) 4.7 (3.0) 
03 (.Si. 0) (3.4) 4.9 (3.2) 
04 — (3.6) — — — _ 4.8 (3.0) 
05 (28C) (3.9) 220 —. — _ 4.0 (3.2) 
06 380 (4.2) 240 3.6 100 2.5 4.9 3.1 
07 420 4.4 210 3.8 100 2.7 4a 3.1 
08 390 4.4 200 4.0 100 2.8 3.4 3.0 
09 420 4.5 200 4.0 100 3.0 2.8 
10 400 4.6 200 4.1 100 3.0 2.9 
11 420 4.6 200 4»1 100 3.0 2.8 
12 460 4.6 200 4.2 ICO 3.1 2.7 
13 430 4.7 200 4.2 100 3.1 2.7 
14 420 4.8 200 4.1 100 3.0 2.8 
15 400 4.7 200 4.1 100 2.9 3.2 2.8 
16 390 (4.7) 210 4.0 100 (2.8) 4.0 (2.9) 
17 370 (4.6) 340 3.9 100 2.6 4.1 (2.9) 
18 350 (4.4) 240 (3.7) 100 2.4 4.5 3.0 
19 (340) (4.2) 240 (3.4) no 2.0 5.4 (2.9) 
20 (300) (4.0) 250 — — _ 4.8 (3.0) 
21 290 (4.0) _ _ 6.6 (3.1) 
22 (280) (3.5) 5.4 (3.0) 
23 2eo (3.7) 7.0 (3.1) 

Time: 45.0°W. 
S\reepi 1.0 Mo to 25.0 Me In 30 seconds. 

Table 6 

Oslo, Donway (60.0°3, 11.1°S)  June 1953 

Time h'F2 foF2 h'Fl foFl n'E foE fEs (M30CO)F2 

00 250 4.0 3.3 
01 250 3.6 — — 3.2 
02 260 3.5 — — 120 1.1 2.3 3.2 
03 (265) 3.6 250 — 100 1.3 2.2 3.3 
04 (300) 3.7 240 — 100 1.6 2.8 3.3 
05 350 4.0 220 3.3 100 1.8 4.0 3.2 
06 340 4.2 220 3.6 100 2.2 4.0 3.3 
07 •360 4.4 210 3.8 100 2.4 4.0 3.3 
08 400 4.5 200 3.9 100 2.7 4.2 3.2 
09 400 4.6 200 4.0 100 2.8 4.6 3.2 
10 400 4,7 200 4.1 100 2.9 4.4 3.2 
11 360 5.0 200 4.2 100 2.9 4.6 3.4 

12 400 4.8 200 4.2 100 3.0 4.2 3.2 
13 380 4.8 200 4.2 100 3.0 4.4 3.3 
14 400 4.8 200 4.2 100 3.0 3.8 3.2 
15 420 4.7 200 4.1 100 2.9 4.1 3.2 
16 360 4.7 200 4.0 100 2.8 3.8 3.2 
17 350 4.8 220 3.8 100 2.6 4.2 3.3 
18 320 4.8 220 3.7 100 2.4 4.0 3.4 
19 300 4.9 230 3.4 100 2.1 3.9 3.4 
20 270 4.9 240 — no 1.7 3.7 3.4 
21 260 4.8 250 — 130 -- 1.7 3.4 
22 250 4.6 3.4 
23 250 4.4 3.3 

Time: 1S.0°S. 
Sweep: 0.6 Me to 14.0 Me in 8 minutes, automatic operation. 



14 

Opaala, Svredaa (59.8°F, 17.6°E) 
Table 7 Table 8 

June 1953 

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

00 255 3.8 3.0 
01 260 3.4 2.6 3.0 
02 270 3.2 — a 3.0 3.0 
03 270 3.4 240 2.5 — s 3.0 3.1 
04 350 3.7 230 3.0 130 1.6 3.6 3.0 
05 375 4.1 225 3.4 115 2.0 4.3 3.0 
06 375 4.4 220 3.6 no 2.2 3.8 3.0 
07 400 4.4. 215 3.8 no 2.5 4.4 2.9 
08 415 4.6 210 4.0 105 2.7 5.1 2.9 
09 395 4.8 205 4.0 105 2.8 4.6 3.0 
10 370 5.0 205 4.1 105 2.9 4.6 3.0 
11 385 5.1 200 4.2 105 2.9 5.1 3.0 
12 385 4.9 210 4.2 105 3.0 4.6 3.0 
13 395 4.8 210 4.2 105 2.9 4.0 3.0 
14 395 4.7 210 4.1 105 2.8 4.7 2.9 
16 415 4.6 210 4.1 105 2.8 4.2 2.9 
16 380 4.7 215 4.0 105 2.7 3.8 3.0 
17 355 4.8 215 3.8 no 2.4 3.9 3.0 
10 315 4.8 225 3.6 no 2.2 4.1 3.1 
19 280 4.9 335 3.2 120 1.9 4.2 3.2 
20 265 4.9 240 2.7 125 1.5 3.4 3.2 
21 255 4.8 — E 3.1 

i§ §8 1:8 2.1 3:1 
line I 15.0°E. 
Sweep: 1.4 Me to 17.0 In 6 minutes, automatic operation. 

Table 9 

Graz, Austria (4?.1°H, 15.5°S)Jims 1953 

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

00 270 4.2 
01 280 3.9 

02 330 3.9 

03 280 5.3 
04 280 3.3 

05 250 4.0 (346) 3.3 

06 300 4.6 220 3.5 4.1 

07 310 5.0 20S 3.9 — 2.7 4.6 

08 300 5.0 200 4.0 — — 4.8 

09 300 5.1 200 4.1 — 3.0 5.0 

10 300 5.4 190 4.2 — — 5.0 

n 300 5.2 200 4.4 — — 5.0 

12 305 5.2 200 4.3 — 3.4 4.7 

13 330 5.1 200 4.3 — 3.4 4.0 

14 300 5.2 196 4.2 — 3.4 4.2 

15 340 5.0 200 4.1 — 3.2 4.9 

16 330 5.1 200 4.0 — 3.1 4.0 

17 •300 5.1 200 3.8 — 2.8 4.9 

18 290 5.4 230 3.5 4.0 

19 260 5.9 4.0 

20 240 6.1 4.0 

21 246 5.9 5.0 

22 240 5.1 4.4 

23 250 4.3 3.8 

Time: 16.0°B. 
Sweep: 2.6 Mo to 12.0 Ho ih 2 minutes. 

Table n 

White Sands, Hew Mexico (32.3°Nt 106.6°W) June 1953 

Time h'V2 foF2 h'Fl foFl h'E foE fEc (M3000)T2 

00 280 3.4 3.4 3.0 
01 280 3.4 2.6 3.0 

02 260 3.4 2.4 3.0 
03 270 3.3 2.4 3.0 
04 270 3 1 2.8 3.0 
05 250 3.3 2.7 3.2 
06 280 4.1 220 3.1 no 1.9 3.6 3.2 
07 340 4.5 210 3.7 100 2.5 4.1 3.0 
08 320 5.4 200 4.0 100 2.8 4.4 3.0 
09 360 6.3 200 4.2 100 3.0 4.7 3.0 
10 400 5.6 190 4,3 100 3.2 5.2 2.9 
n 410 5.4 200" 4.4 100 3.2 4.8 2.8 
12 380 6.4 200 4.4 no 3.2 4.4 2.8 
13 330 5.6 190 4.3 no 3.2 2.8 
14 360 5.7 200 4.3 no 3.2 4.2 2.9 
15 350 6.6 200 4.2 no 3.0 4.2 3.0 
16 330 6.6 210 4.0 no 2.9 4.2 3.0 
17 310 6.6 220 3.8 no 2.6 3.6 3.0 
18 290 5.6 230 3.3 no 2.0 4.3 3.1 
19 250 5.6 3.4 3.2 
20 230 6.0 3.6 3.2 
21 240 4.8 3.3 3.2 
22 260 4.0 3.4 3.1 

.22 260 3*5— 3.7 _ 
Time: 105.0°W. 
Sweep: 1.0 Me to 25.0 Me in 30 seconds. 

Table 10 

San Francisco, California (37,4°H, 122.2°W) June 1953 

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

00 (250) (3.4) 4.3 (3.1) 
01 (270) (3.5) 4.1 (3.1) 
02 (230) (3.3) 3.8 (3.1) 
03 (270) (3.2) 5.0 (3.1) 
04 (280) (3.2) 3.8 (3.1) 
05 (300) 3.2 250 — _ _ 3.7 3.2 
06 380 (3.9) 230 3.2 no 2.0 4.1 3.1 
07 380 4.4 220 (3.6) no (2.6) 4.5 3.0 
08 350 4.8 (200) (3.8) no (2.8) 5.7 3.1 
09 390 5.0 (200) (4.0) ICO (2.9) 6.9 2.8 
10 360 5.1 (200) (4.2) 100 (3.1) 5.8 3.0 
n 400 6.2 (190) 4.2 100 (3.2) 5.6 2.9 
12 380 6.1 200 (4.3) 100 (3.2) 5.7 2.9 
13 410 5.1 200 4.2 100 (3.2) 5.0 2.9 
14 380 5.3 210 4.1 100 (3.1) 5.4 2.9 
15 360 5.4 210 (4.0) no (3.0) 4.5 3.0 
16 340 5.2 210 (3.9) no (2.8) 4.4 3.1 
17 320 6.2 210 (3.7) no (2.5) 4.8 3.1 
18 310 5.0 220 (3.5) no 2.1 3.S 3.2 
19 260 6.0 240 _ 3.1 3.2 
20 (240) 5.5 3.1 3.2 
21 (340) (6.2) 4.8 (3.2) 
22 (250 (4.6 4.8 (3.2) 
23 (260) (3.8) 4.2 (3.1) 

Time: 120. 0°W 
Sweeps 1.0 Mo to 25.0 Me in 15 seconds. 

Table 12 

Baton Bouge, Louisiana (30.5°H, 91.2°V) June 1953 

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

00 300 3.3 3.3 3.1 
01 300 3.3 3.5 3.1 
02 280 3.2 2.3 3.1 
03 230 3.0 3.3 3.1 
04 300 2.8 2.6 3.1 
05 280 3.0 2.6 3.2 
06 290 4.1 230 — 120 (2.1) 3.0 3.3 
07 340 4.6 220 3.6 no (2.4) 4.1 3.1 
08 330 5.0 210 4.0 no (2.6) 5.2 3.1 
09 370 5.2 200 4.1 no 2.9 6.0 2.9 
10 400 5.1 200 4.2 no 3.1 5.5 2.9 
n 420 5.0 200 4.2 no 3.2 5.0 2.8 
12 420 5.2 200 4.2 no 3.2 5.0 2.8 
13 380 5.3 200 4.2 no (3.3) 4.4 3.0 
14 370 5.6 200 4.1 no (3.2) 4.2 3.0 
IS 340 6.8 220 4.1 no (3.0) 4.3 3.0 
16 330 5.6 220 4.0 no (2.8) 4.3 3.1 
17 310 5.6 220 3.7 no 2.5 4.1 3.1 
18 290 5.5 230 3.2 120 2.1 3.8 3.2 
19 240 5.6 3.1 3.2 
20 240 5.5 3.2 
21 260 4.3 2.7 3.2 
23 270 3.7 3.2 3.1 

23 290 3.3 4.0 3rl 

Tins: 90.0°tf. 
Sweep: 1.0 Mo to 25.0 Me in 30 seconds. 
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Table 13 
Okinawa I. (36.127.8°3) June 1953 

Time h'y2 fors fa'll foFl h'E fol fBe (Msooojrs 
00 300 4.9 5.0 3.0 
01 270 5.0 4.6 3.1 
02 260 4.5 4.2 3.2 
03 260 4.0 4.0 3,2 
04 240 3.6 3.6 3.2 
05 260 3.4 4.0 3.3 
06 270 4.S 240 — 110 1.9 3.9 3.4 
07 280 5.4 220 — 110 2.4 5.0 3.4 
08 290 5.4 220 4.2 110 2.7 5.8 3.3 
09 340 6.2 ao 4.3 110 2.8 6.8 3.2 
10 400 5.6 ao 4.4 110 3.1 5.4 2.9 
11 390 6.2 220 4.4 110 3.2 7.0 2.8 
12 370 6.6 230 4.5 110 3.2 6.6 2.8 
13 380 7.3 240 4.4 110 3.2 6.0 2.8 
14 360 7.9 220 4.3 110 3.1 6.3 2.8 
16 330 8.6 230 4.2 no 3.0 6.0 2.9 
16 320 8.8 230 4.0 no 2.8 5.0 3.0 
17 200 9.3 230 3.8 no 2.4 5.2 3.2 
18 260 8.3 5.3 3.2 
19 250 6.8 4.6 3.1 
20 260 6,8 3,9 3.1 
a 280 6.4 4.3 3.0 
22 
23 

300 
310 

4.8 
4.8 f:$ §:§ 

Times 137.5°I 
Sweeps 1.0 Me to 25.0 Me in 16 seconds. 

Table -IS 
Puerto Rico, W.I CD

 

cn
 

&4
 

67.2°¥) Juno 1953 

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

00 270 4.4 2.2 3.1 
01 260 4.4 2.6 3.2 
02 250 4.4 2.5 3.2 
03 240 3.8 2.2 3.3 
04 250 3.4 2.4 3.2 
05 250 3.2 3.2 
06 240 3.5 220 — 100 _ 2.9 3.4 
07 280 4.5 210 3.5 100 2.1 3.6 3.3 
08 280 5.4 200 3.9 90 2.6 3.8 3.4 
09 320 5.4 190 4.1 90 3.0 4.4 3.2 
10 360 5.6 200 4.2 90 3.2 4.8 3.0 
11 350 5.9 200 4.3 90 3.3 3.0 
12 360 6.4 200 4,4 90 3.4 4.4 2.9 
13 340 7.4 200 4.4 90 3.4 2.9 
14 320 7.6 2C0 4.3 100 3.3 3.0 
15 300 7.8 210 4.2 100 3.2 3.0 
16 300 8.4 210 4.0 100 3.0 4.8 3.1 
17 280 8.2 210 3.9 100 2.6 4.8 3.2 
18 250 8.2 220 3.3 100 _ 4.2 3.3 
19 220 6.9 4.6 3.4 
20 220 6.0 3.3 3.2 
a 240 5.2 3.2 
22 250 4.7 2.5 3.2 
23 260 4.4 2.7 3.1 

Time:60.0°W. 
Sweep: 1.0 Me to 35.0 Me in 15 seconds. 

Table IV 
Panama Canal Zone (9.4°K, 79.9°W) June X953 

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

00 270 4.9 2.9 
01 260 4.2 2.8 
02 260 4.1 2.9 
03 280 3.6 2.9 
04 270 3.3 2.9 
05 260 3.3 2.4 3.0 
06 260 3.6 — — 3.9 3.0 
07 260 4.6 230 3.5 120 (2.2) 4.1 3.0 
08 320 5.1 ao 4.0 no 2.7 4.6 2.9 
09 440 5.3 220 4.2 no 3.0 4.4 2.6 
10 450 5.6 220 4.2 no 3.2 4.2 2.4 
11 460 6.8 220 4.3 no 3.3 4.8 2.5 
12 420 7.8 220 4.3 no 3.4 4.4 2.5 
13 400 8.7 220 4.3 no 3.4 4.5 2.6 
14 380 9.2 220 4.3 no 3.3 4.6 2.7 
15 360 9.8 220 4.2 no 3.1 4.4 2.7 
16 330 10.1 220 4.0 no 2.8 4.7 2.8 
17 300 9.8 230 3.8 120 (2.5) 3.8 2.9 
18 270 9.1 240 (3.2) (130) (1.9) 3.0 2.9 
19 250 8.2 3.3 3.0 
20 250 7.0 3.0 2.6 
a 270 6.3 2.6 2.8 
22 270 5.6 2.3 2.9 
23 270 5.2 2.0 2.9 

Time: 75.0°V. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

Maul, Hawaii (20.8^, 156.5°W) June 1953 

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

00 290 5.2 2.5 3.0 
01 280 5.4 2.6 3.0 
02 260 5.0 2.7 3.1 
03 260 4.7 2.2 (3.1) 
04 250 4.4 2.6 3.1 
05 260 3.7 2.0 3.1 
06 260 3.9 250 — 130 1.6 2.4 3.2 

07 300 4.9 220 3.6 no 2.2 4.4 3.2 
03 340 5.2 210 4.0 no 2.7 5.0 2.9 
09 430 5.4 210 4.2 no 3.0 5.4 2.7 
10 450 5.9 200 4.3 no 3.2 5.7 2.6 
n 450 6.6 200 4.4 no 3.3 5.2 2.6 
12 410 7.6 200 4.4 no 3.4 4.8 2c 6 

13 380 8.5 200 4.3 no 3.4 5.0 2.7 
14 350 9.0 ao 4.3 no 3.3 4.3 2.9 
15 340 9.4 220 4.2 no (3.3) 4.6 2.9 
16 320 9.8 220 4.0 no 3.0 4.2 3,0 
17 290 9.6 230 3.9 no 2.6 5.4 3.1 
18 270 10.0 230 (3.5) no 2.0 4.1 3.2 
19 250 9.0 —. -- — —- 4.4 3,2 
20 240 7.4 4.0 3.1 
a 250 6.6 4.0 3.0 
22 260 6.0 3.8 3.0 
23 280 5.7 2.6 2.9 

Time: 150.0°W. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

„ , f, _ . MlftOi-O xo 
faiag 1. (13.6°S, 144.9°E) June 1953 

Time h»F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 
00 340 (3.3) 2.9 
01 (330) 3.0 2.8 
02 340 2.4 2.9 
03 340 (2.4) 2.0 (3.0) 
04 290 -- 2.4 
05 250 2.3 3.4 
06 250 3.7 2.0 3.4 
07 250 5.2 230 — 120 _, 2.9 3.3 
08 270 5.8 220 3.7 (no) _ 4.0 3.4 
09 330 5.7 ao 4.1 no 2.9 7.0 3.1 
10 400 6.1 220 4.2 no 3.1 6.3 2.8 
n 420 6.4 210 4.3 no 3.3 7.6 2,6 
12 420 7.2 200 4.3 no 3.3 6.9 2.6 
13 410 7.3 200 4.3 no 3.3 7.0 2.6 
14 420 7.5 200 4.2 no 3.2 7.0 2.5 
15 390 7.8 ao 4.1 no (3.1) 7.1 2.5 
16 380 8.0 220 4.0 no 2.9 6.9 2.6 
17 340 8.1 230 3.8 120 2.6 4.9 2.8 
18 280 8.5 230 — _ _ 4.5 2.9 
19 250 8.2 4.2 3.1 
20 250 6.9 3.6 3.1 
a 270 5.6 3.0 
22 300 4.4 2.5 2.9 
23 330 3.9 2.6 3.0 

time: 
Sweep: 

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

Kiruna, Sweden (6?.8°H, 20„5°B) 
Table 18 

May 1953 

Time h'F? foF2 h'Fl foFl h'E fOL fEs (M3000)F2 

00 280 4.0 3.2 3.1 
01 280 3.8 3.2 3.1 
02 285 3.9 — — — — 2.1 3.1 
03 305 '±.0 240 3.0 — — 2.9 
04 330 4.1 230 3.2 no 2.1 2.9 
05 380 4.2 245 3.4 no 2.2 2.9 
06 370 4.2 230 3.7 no 2.5 3.0 
07 380 4.5 220 3.8 no 2.7 3.0 
08 390 4.6 215 3.9 105 2.8 3.0 
09 385 4.5 ao 4.0 105 2.9 3.0 
10 350 4.9 205 4.0 105 3.0 3.1 
11 360 4.9 ao 4.1 105 3.1 c.i 
12 380 4.4 ao 4.1 105 3.1 3.0 
13 400 (4.4) 210 4.0 105 3.1 2.9 
14 360 (4.4) 205 4.0 105 3.0 (3.1) 
15 360 4.3 210 3.9 108 2.9 3.0 
16 350 4.4 210 3.9 no 2.8 3.1 
17 320 4.5 230 3.8 no 2.5 3.2 
18 295 4.5 240 3.5 no 2.2 2.2 3.2 
19 280 4.3 240 3.2 — 2.0 2.7 3.2 
20 250 4.2 — — — — 2.2 3.2 
a 250 4.0 3.6 3.2 
22 255 4.0 3.0 3.2 
23 260 4.0 3.1 3.2 

Time: 15.0°E. 
Sweep: 0.8 Me to 15.0 Me in 30 seconds. 
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Table 19 
De Blit, Holland (52.1°K, 5.2°E) 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 

00 270 3.5 
01 280 3.1 3.0 
02 280 3.0 3.0 
03 280 2.9 3.0 
04 260 3.2 — — _ E 2.2 3.1 
05 250 3.7 215 3.3 110 2.0 2.6 3.3 
06 310 <4.2 210 3.5 105 2.2 2.7 3.1 
07 325 4.8 210 3.8 100 2.5 3.6 3.2 
08 355 4.7 205 3.9 100 2.7 3.8 3.1 
09 330 5.0 200 4.0 100 2.9 4.2 3.1 
10 365 5.1 200 4.2 100 3.0 4.5 3.1 
11 355 5.1 200 4.2 100 3.0 4.4 3.1 
12 360 5.1 200 4.2 100 3.1 4.1 3.0 
13 330 5.0 200 4.2 100 3.1 3.6 3.1 
14 370 5.0 200 4.2 100 3.0 3.6 3.0 
16 350 5.0 200 4.0 100 2.9 3.2 3.0 
16 320 5.2 210 3.9 100 2.7 3.2 3.1 
17 300 5.2 225 3.6 105 2.3 3.2 3.1 
18 280 5.5 225 3.3 110 2.0 3.1 3.2 
19 240 5.7 — — _ E 2.6 3.3 
20 220 5.6 3.2 
21 220 4.9 3.2 
22 230 4.0 3J 
25 265 3.8 3.0 

"lime: 0.0°. 

Sweep: 1.4 Me to 11.2 Me in 6 minutes, automatic operation. 

Table 21 

Baton Bouge, Louisiana (30.6°S, 91.2°W) May 1953 

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

00 300 3.1 2.7 3.0 
01 300 3.1 2.4 3.0 
02 290 3.1 2.2 3.1 
03 270 3.0 2.0 3.1 
04 280 3.0 3.1 
05 260 3.0 2.4 3.2 
06 260 4.0 240 — 120 (1.9) 3.0 3,4 

07 320 4.7 220 3.6 no 2.3 3.9 3.2 
08 340 4.9 210 3.6 no 2.7 4.0 3.0 
09 340 5.2 200 4.0 no 2.9 4.8 3.1 

10 360 5.5 210 4.2 no 3.0 4.8 3.0 
11 380 5.8 200 4.2 no 3.2 4.4 2.9 
12 340 6.0 210 4.2 no 3.2 4.6 3,0 

13 340 6.3 220 4.2 no 3.2 4.7 3.0 

14 330 6.6 220 4.1 no 3.2 4.5 3.0 

15 330 6.0 220 4.0 no 3.0 4.2 3.1 
16 310 5.8 230 3.8 no 2.8 4.1 3.1 

17 300 5.8 230 3.6 no 2.4 4.1 , 3.2 
18 270 6.1 240 — no — 4.1 3.3 
19 240 5.6 3.6 3.4 
20 240 6.3 3.8 3.4 
21 250 4.1 3.0 3.3 
22 280 3.4 3.2 3,1 

 23 .300 3.0 

Time: 90.0°M. 
Sweep: 1.0 Mo to 26.0 Me in 30 seconds. 

Baguio P.I. (16.4°H» 120.6°I) 
Table 23 

May 1953 

Time foF2 h'Fl foFl h'E foE fEs (K3000)F2 
00 290 5.0 2.9 2.9 
01 250 4.8 4.1 3.3 
02 230 4.4 3.0 3.3 
03 240 3.0 3.0 3.2 
04 250 3.0 3.4 3.2 
05 (360) 2.2 4.1 3.2 
06 240 4.9 4.2 3.4 
07 230 5.9 — — no 2.4 6.5 3.2 
08 (300) 6.6 230 — 100 2.7 5.6 3.0 
09 350 7.0 200 (4.2) no (3.0) 6.4 2.7 
10 400 7.7 200 4.2 no (3.1) 5.7 2.5 
11 400 8.3 200 4.3 no (3.2) 6.6 2.4 
12 400 8.6 200 4.3 no 3.3 6.0 2.4 
13 380 8.6 190 4.2 no (3.4) 4.4 2.4 
14 360 3.8 200 4.2 no 3.2 4.5 2.5 
15 340 9.0 210 4.0 100 3.1 4.6 2.6 
16 310 9.3 210 — 100 (2.7) 3.8 2.8 
17 260 9.5 230 — no 2.3 3.7 3.0 
18 250 9.8 4.0 3.1 
19 230 8.8 3.2 3.1 
20 260 7.1 2.8 3.0 
21 290 6.1 2.6 2.8 
22 300 5.3 2.6 2.8 
23 320 4.8 2.4 2.7 

Timo: 120.0°B 
Sweep: 1.0 Mo to 25.0 Mo In 15 oeoonds 

Table 20 

Schvarsebburg, Switzerland (46.8°S, 7.3°S) May 1953 

Time h'F2 foF2 h'Fl foFl h'E Sol f 58 (M3000)?2 
00 260 3.6 X3 
01 290 3.4 3.1 
02 290 3.2 3.2 
03 285 3.0 3.2 
04 280 3.2 3.2 
05 250 3.3 — — 3.4 
06 230 4.0 210 3.0 100 2.0 3.5 
07 290 4.6 200 3.6 100 2.3 3.5 
08 300 5.0 200 3.8 100 2.6 4.1 3.4 
09 300 5.0 200 3.9 100 2.8 4.0 3.4 
10 310 5.0 200 4.0 100 3.0 4.5 3.4 
n 305 5.3 200 4.1 100 3.0 4.0 3.3 
12 325 5.0 200 4.1 100 3.0 3.3 
13 365 5.0 200 4.1 100 3.0 3.1 
14 325 5.2 200 4.1 100 3.0 3.3 
15 320 5.2 200 4.0 100 3.0 3.4 
16 310 6.2 200 4.0 100 2.9 4.0 3.3 
17 300 5.4 200 3.8 100 2.6 3.4 
18 300 5.7 200 3.5 100 2.3 3.3 
19 250 5.8 230 3,0 100 1.8 2.9 3.5 
20 230 6.5 3 h 
21 ao 6.0 3.5 
22 215 5.0 3.5 
23 250 4.0 3.4 

TlJMJ le.o'ii. 
Sweep: 1.0 Mo to 25,0 Me in 30 se co nds. 

Formosa, China (2S.0°U 121.5°I) 
Ssble 22 

May 1953 

Time h'F2 foF2 h'Fl foFl h'E fol fSe (M3000)F2 
00 280 5.3 5.4 (3.0) 
01 240 5.6 4.2 3.2 
02 240 4.4 4.0 3.4 
03 240 3.7 3.6 3.4 
04 270 3.5 3.1 2.9 
06 260 3.5 3.0 3.2 
06 230 5.2 no 2.0 3.8 3.5 
07 270 5.7 240 3.9 no (2.4) 6.2 3.4 
08 280 6.0 230 4.1 no 2.9 6.3 3.2 
09 320 6.0 230 4.3 no (3.1) 6.2 3.1 
10 360 6.9 210 4.5 no (3.2) 6.3 2.8 
H 360 8.4 220 4.5 no — 7.9 2.8 
12 350 9.5 200 4.5 no — 5.9 2.9 
13 340 10.8 240 4.5 100 -- 5.8 3.1 
14 320 >11.3 220 4.5 no (3.4) 4.9 3.2 
15 320 >11.4 210 4.3 100 3.1 4.5 3.2 
16 380 >11.7 230 4.2 no 2.9 4.6 3.2 
17 280 10.5 230 3.8 100 — 4.8 3.4 
18 240 9.6 — — 4.6 3.2 
19 ,240 7.4 4.0 3.2 
20 260 6.2 4.4 3.0 
a 280 5,8 5.6 3.0 
22 320 5.6 5.8 2.9 
23 300 5.2 4.4 2.8 

Time; 120.0*3 
Sweep: 1.1 Me to 19.5 Me in 15 minutes, manual operation. 

Table ZU 

Leopoldville, Belgian Congo (4.3°S, 15.3°E) May 1953 

Time h'F2 foF2 h’Fl foFl h'E foE fEs (M2000) T2 

CO 230 4.4 2.4 2.2 

01 220 4.2 2.4 2.4 

02 225 3.3 3.2 2.4 

03 (220) 3.4 2.5 2.4 

04 (235) (2.3) 2.6 (2.4) 

05 240 3.6 — 1.6 2.3 2.4 

06 240 5.6 240 — 125 2.2 3.0 2.6 

07 270 5.4 225 4.0 120 2.7 3.3 2.5 

08 290 7.1 215 4.2 120 3.1 3.8 2.4 

09 300 7.6 205 4.3 115 3.3 3.6 2.2 

10 300 8.0 200 4.4 115 3.4 2.2 

11 305 9.4 200 4.3 115 3.4 2.1 

12 310 11.0 200 4.4 115 5.4 3.6 2.1 

13 305 10.8 200 4.2 115 3.2 3.5 2.2 
14 230 10.7 225 4.0 120 3.0 3.8 2.2 

15 275 10.6 245 — 120 2.6 3.6 2.2 

16 250 10.7 245 — 125 2.0 3.0 2.3 

17 225 10.5 3.0 <2.5 

18 as 8.2 2.7 2.6 

19 205 5.8 2.4 2.6 

20 215 4.2 1.8 2.4 

21 235 4.0 2.0 2.1 

22 250 4.0 2.4 2.2 

23 245 4.5 2.4 2.2 

Time: 
Sweep: 

0.0°. 
1.0 Me to 16.0 Me in 7 seconds. 
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3uencayo, Peru (12.0°S , 75,3°W) 
Table 25 

May 1953 Watberoo, W. Australia (oC.B^S 

Table 

115.S°S) 

26 

May 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 Time h‘F2 f oF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 230 4.8 3.3 00 250 3.4 2.6 !T.O 
01 230 4.5 3.3 

01 250 3.4 1.4 3.1 

02 240 3.9 3.4 02 SCO 3.5 1.6 3.2 

03 240 3.2 3.3 03 240 3.6 1.4 3.2 

04 250 2.4 3.3 
04 2-30 3.6 3.4 

05 270 2.0 05 210 3.4 3.4 

06 280 2.6 E 3.0 06 220 2.9 3,3 

07 f 360) 5.3 230 _ 120 2.1 5.8 3.3 07 220 3.8 — — 1.5 3. o 

08 (300) 6.7 220 110 2.5 9.4 3.0 08 230 5.2 200 2.9 2.1 3.0 3.6 

09 320 7.3 210 4.1 110 11.5 2.7 09 240 5.7 200 3.7 2.5 3.3 3.5 

10 350 6.8 200 4 2 110 _ 11.8 2.6 10 250 5.9 200 4.1 2.8 3.6 3.4 

11 370 6.6 200 4.3 110 12.0 2.6 n 270 6.1 200 4.2 3.0 3.8 3.3 

12 380 6.4 200 4.3 110 12.0 2.6 12 270 6.4 200 4.3 3.0 3.9 3.3 

13 370 6.6 190 4.2 no 12,0 2.6 13 270 6.0 200 4*2 3.0 3.8 3.3 

14 360 6.6 190 4.2 110 11.6 2.6 14 260 6.4 200 4.1 2.9 3.8 3.4 

15 320 6.8 200 4.1 no 10.6 2.7 15 250 6.5 210 3.8 2.7 3.7 3.4 

16 (390) 7.0 210 no 9.2 2.7 16 230 6.2 220 3.4 2.4 3.5 3.6 

17 250 7.2 240 120 2.0 5.7 2.9 1? 210 5.3 220 2.3 1.8 3.0 3.5 

18 260 7.1 4.7 2.9 18 210 4.0 3.2 3.5 

19 280 6.5 2.9 19 210 2.9 2.8 3.3 

20 270 6.1 2.9 
20 230 2.8 2.1 3.2 

21 250 6.2 3.1 
HI 230 2.9 2.0 3.1 

22 220 6.0 3.3 
22 250 3.0 2.0 3.0 

33 330 5.0 3.3 
23 260 3.2 2.1 3.1 

Tlao? 75»0°W. Tims: X30.0®B 
Sweep: 1.0 Me to 25.0 Me In 15 seconds. Sweep: 1.0 He to 16.0 Me In 2 minutes. 

Table 3? 

Eeeolate Bay, Canada (74.7°I, 94.B°V) April 1953 

Time h'F2 fo 12 h'71 foFl h'E foi f£s (M3000)F2 

00 260 3.1 — — 3.0 

01 260 3.0 — — 3.0 

02 260 3.2 — 1.5 3.0 

03 260 3.3 — ■- 130 1.6 2.9 

04 260 3.4 — — 130 1.5 3.0 

05 250 3.3 240 — 120 1.7 3.0 

06 260 3.5 240 3.1 120 1.8 3.0 

07 400 3.4 240 3.0 110 2.0 3.0 

08 0 3.6 230 3.2 no 2.2 2.6 

09 G <3.7 230 3,4 no 2.3 2.5 

10 0 <3.7 220 3.4 no 2.4 G 

11 <5 <3.6 220 3.4 no 2.5 G 

12 0 <3.6 230 3.5 no 2.6 G 

13 O <3.7 210 3,5 no 2.5 G 
14 0 3.7 220 3.5 no 2.6 G 
15 0 <3,6 220 3.4 no 2.3 G 

16 420 4.0 220 .3.3 no 2.3 3.8 

17 370 3.9 230 3.2 no 2.1 2.9 
18 320 3.8 230 3.0 no 1.9 2.9 

19 270 3.9 250 3.0 120 1.8 3.0 
20 250 3.8 240 — 120 1.6 3.0 

a 250 3.8 120 1.5 3.0 

22 250 3.5 140 1.5 3.0 
23 260 3.6 — -- 2.9 

Tisei 90„0°V. 
Sweep? 1.0 Me to 25.0 Me In 15 seconds. 

Table 29 

Fort Chlico, Canada (58.1°N, 68.3°^) April 1953 

Time h'T2 foF2 h'Fl foFl n'E foE fBa (M3000)F2 

“OF— SsS~ 2.9 120 2.2 4.0 2.9 
cu 320 3.0 no 2.5 4.9 2.8 
08 340 2.9 no 2.8 3.5 (2.9) 
03 — <2.9 no 3.3 —— 

04 (380) (3.4) _ _ no 3.2 (2.9) 
05 (360) <3.8 _ — no 3.6 (2.9) 
06 (330) <3.9 — — 100 3.8 (2.9) 
07 380 <3.9 270 3.8 no 3.2 2.9 
08 460 4.0 280 3.8 no 3.0 2.7 
09 440 4.2 250 3.9 no 3.0 2.3 
10 450 4.4 230 4.0 no 3.0 2.8 
11 450 4.4 230 4.0 no 3.0 2.8 
12 430 4.4 230 4.0 no 3.0 2.6 
13 410 4.6 230 3.9 no 3.0 2.8 
14 440 4.6 250 3,9 no 3.0 2.8 
15 420 4.6 280 2.8 no 2.9 2.8 
16 400 4.4 280 3.6 no 2.9 2.8 
17 330 4.2 280 3.3 no 2.9 2.8 
18 300 4.1 -— — no 2.9 2.9 
19 300 3.9 no 2.3 5.2 2.9 
20 300 3.6 no 2.2 6.0 2.9 
21 300 3.5 — — 6.0 2.9 
22 300 3.3 no 2.5 6.0 2.9 
23 300 3.0 no 3.8 5.2 3.0 

Time: 76.0°W. 
Sweep: 1.0 Me to 25.0 Me in 15 seconds. 

Table 28 

Baker Lake, Canada (64.3°ff, 96.0°W) April 1953 

Time h '72 foF2 h'Fl foFl h'E fo3 fSs (M3000)F8 
00 230 3.X — s 4.0 3.0 
01 230 2.7 — B 4.0 3.0 
02 230 2.5 — B 4.0 3.0 
03 240 2.4 _ X 4.0 3.0 
04 240 2.5 — — — 1.3 4.0 3.0 
05 250 2.8 —, — 100 1.8 5.2 3.0 
06 230 3.1 200 2.8 100 1„9 3.7 3.0 
07 240 3.4 200 3,0 1O0 2.3 5.5 3.0 
08 280 3.8 200 3.4 100 2.4 4,7 2.9 
09 340 4.0 200 3.6 100 2.8 5.0 2.8 
10 360 4.1 220 3.7 100 3.0 4.4 2.9 
11 390 4.0 220 3.7 100 3.1 4.3 2.8 
12 420 4.2 23C 3,7 100 3.0 3.9 2.8 
13 390 4.4 200 3.8 100 3,0 3.4 2.8 
14 400 4.4 200 3.7 100 2.8 2.8 
15 380 4.3 200 3.7 100 2.9 4.6 2.Q 
16 350 4.4 220 3.7 100 2.7 6.6 2.9 
17 320 4.3 210 3.5 100 2.6 4.0 3.0 
18 300 4.1 220 3.1 100 2.5 4.0 2.9 
19 230 3.9 210 2.8 100 1.8 3.8 3.0 
20 230 3.5 —- — 100 1.6 4.8 3.0 
21 220 3„4 — £ 3,8 3.0 
22 230 3.3 — $ 4.9 3.0 
23 230 3.1 — £ 4.0 3.0 

Tlae: 90.0°V. 
Sweep: 1.0 He to 25.0 Me In 15 seconds. 

Table 30 

Llndan/Hars, Geraaay (61„6°U0 10.1°B) April 1953 

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

00 290 3.1 3,0 
01 280 3c 0 1.9 3,0 
02 270 2.9 2.0 3.0 
03 275 2.7 2.0 3.0 
04 270 2.6 — — 2.0 3,0 
05 260 2.6 — X 2.2 3.2 
06 250 3.3 225 — — E 2.6 3.4 
07 280 4.0 220 3.2' 115 2.0 2.6 3,4 
08 320 4.4 220 3,6 no 2.4 2.8 3.2 
09 320 4.8 215 3.8 105 2.6 3.2 3.2 
10 320 5.0 210 4.0 105 2.9 3.0 3.2 
n 340 5,2 210 4.2 105 2.9 3.3 3.2 
12 310 6.4 210 4.2 105 3.0 3.6 3.2 
13 330 5.4 220 4.2 105 3.0 3.9 3.2 
14 310 5.5 210 4.1 105 3.0 3.5 3.2 
15 305 5.4 215 4.0 105 2.8 3.8 3.3 
16 300 5.4 215 3.8 105 2.6 3.2 3.3 
17 280 5.3 225 3.6 no 2.3 3.0 3.3 
18 260 5.4 230 — 120 1.8 2.6 3.3 
19 250 5.3 240 — E 2.4 3.3 
20 240 5.4 _ _ 2.2 3.2 
21 240 4.6 3.2 
22 250 3.8 3.2 
23 270 3.4 1.9 3.0 

Time: 15.0°2. 
Sweep: 1.0 Me to 16.0 Me in 8 minutes. 
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Table 12 

Table 31 

St. John's, Hewfoundland (47.6°B, 52.7°V) 

Time h'IZ ?oJT2 h'll foFl h'K foS 

00 300 2.4 
01 310 2.1 
02 310 1.8 
03 300 1.9 
04 320 1.6 
05 250 2.7 — — 120 1.8 
06 240 3.4 340 3.2 120 2.1 
07 0 >3.9 220 3.6 110 2.4 

08 420 4.1 210 3.8 110 2.8 
09 500 4.3 210 4.0 110 2.9 

10 410 4.5 200 4.0 110 3.0 

11 400 4.6 200 4.1 no 3.1 

12 370 5.0 210 4.2 no 3.1 

13 350 5.0 210 4.1 no 3.0 
14 340 5.0 210 4.0 no 3.0 
15 350 5.0 220 3.9 no 2.8 

16 310 5.1 220 3.6 no 2.5 
17 290 5.1 240 3.1 120 2.1 

18 260 5.2 250 — 140 1.8 
19 250 6.2 
20 250 4.3 
21 250 3.7 
22 270 3.0 
23 310 2.5 

Time: 60.0°W. 
Sweep: 0.8 Me to 10.0 Me in 18 seconds. 

Akita, Japan (39.7®B, 140.1°J) 

Time h»F2 foF2 h'Fl foFl h'E foE 

00 asr- 4.5 
01 300 4.0 
03 280 3.9 
03 250 a. 7 
04 250 3.6 
05 260 3.6 — — — — 
06 250 4.8 — — 130 1.9 
07 250 6.6 250 3.6 no 2.6 

08 280 5.9 240 4.0 no 2.8 

09 300 6.4 240 4.3 no 3.0 

10 300 6.6 240 4.4 no 3.1 

11 310 6.9 240 4.5 no 3.2 

12 320 6.8 230 4.5 no 3.2 
13 310 7.2 320 4.4 no 3.2 

14 300 7.4 240 4.3 no 3.0 

15 290 7.0 240 4.1 no 3.0 
16 230 6.8 240 3.7 no 2.6 
17 260 6.3 250 3.4 120 2.2 
18 250 6.1 — — — — 
19 250 5.9 
20 250 5.3 
21 270 4.6 
22 300 4.4 
23 300 4.2 

Time: 135.0°B. 
Sweep: 0.06 Mo to 22.0 Me In 2 mlnates. 

April 1953 

fls (M3000)f2 

Wakkanai, Japan (45.4°H, 141.7°S) April 1953 

foFl foE 

Time: 
Sweep: 1.0 Me to 15.5 Mo in 2 minutes. 

(M3000)F2 

2.8 00 310 (3.8) (2.8) 

2.9 01 320 3.7 2.8 

2.9 02 300 (4.0) (2.8) 

(2.9) 03 300 3.6 2.9 

3.0 04 290 3.6 3.0 

3.2 05 300 4.2 3.1 

3.3 OS 280 4.6 270 3.2 120 2.0 3.2 

3.0 07 290 6.4 250 3.6 120 2.4 3.1 

2.9 03 320 5.9 240 3.8 120 2.6 3.0 

2.6 09 320 6.0 250 3.9 110 3.0 3.0 

2.9 10 310 6.2 240 4.2 no 3.0 3.0 

2.9 n 350 6.1 220 4.2 120 3.0 3.0 

3.0 12 330 6.1 250 4.2 120 3.0 3.0 3.0 

3.2 13 330 6.2 230 4.2 120 3.0 3.0 

3.2 14 320 6.3 260 4.0 120 3.0 3.0 

3.1 15 300 6.2 260 3.9 120 2.8 3.0 

3.2 16 300 6.0 260 3.6 120 2.6 3.0 

3.2 17 300 5.7 260 3.3 120 2.1 3.1 

3.2 18 280 5.7 3.0 

3.2 19 270 5.7 3.0 3.0 

3.1 20 300 4.3 3.0 

3.0 21 290 4.4 2.9 

3.0 23 300 4.3 2.8 

2.9 23 300 (4.6) (2.9) 

Aprn 1953 Tokyo, Japan (3S,7°H, 139.5°E) 
-C. 

April 1953 

fEs (M3000JF2 Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 
2.4 2.9 00 300 4.0 2.3 2.7 
2.0 2.8 01 300 4.0 2.2 2.8 
2.0 2.8 02 280 4.1 2.2 2.9 
2.2 3.1 03 250 3.9 2.2 3.0 
2.2 3.0 04 260 3.2 2.3 2.9 
2.1 3.1 05 260 3.6 2.2 3.0 

2.8 
3.4 06 240 5.0 — — 140 2.0 2.8 3.4 
3.3 07 250 5.6 240 3.8 120 2.6 4.2 3.4 
3.3 oe 270 6.2 34Q 4.1 no 2.8 4.4 3.2 

3.5 3.2 09 300 6.6 230 4.4 no 3.0 4.5 3.2 
4.5 3.1 10 310 6.7 220 4.4 no 3.2 4.8 3.0 
4.2 3.0 11 300 7.6 230 4.5 no 3.2 5.0 3.0 
4.1 3.0 12 330 7.9 230 4.6 no 3.2 5.0 3.0 
3.8 3.0 13 300 8.1 240 4.5 no 3.2 4.9 3.0 

3.1 14 300 8.0 240 4.4 no 3.2 4.7 3.0 
3.2 3.2 15 280 8.0 240 4.2 no 3.0 4.3 3.1 
3.6 3.2 16 270 7.8 240 3.9 120 2.7 3.7 3.2 
3.3 3.2 17 260 7.2 250 3.5 120 2.2 4.0 
3.1 3.2 18 250 6.7 _ _ _ _. *3.5 3.2 
3.0 3.2 19 £40 6.4 3.2 3.2 
3.0 3.1 20 240 5.2 3.0 3.1 
2.8 2.9 21 270 4.3 2.6 2.8 
2.8 2.8 22 300 4.4 3.0 2.7 
2.2 2.8 23 300 4.0 2.6 2.7 

Time; 
Sweep: 

135.0°E. 
1.0 Me to 17.2 Me in 2 minutes. 

Yamagawa, Japan (31.2°H 
Table 15 

130.6°B) April 1953* Watheroo, V. Australia (30.3°8, 
Table 16 

115.9°E) AprU 1953 

Time h»F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 Time h»F2 foF2 h'Fl foFl h'E foE fEs (K3000)F2 

00 260 3.9 3.2 3.2 00 250 3.6 2.8 3.0 
01 250 4.0 3.0 3.2 01 260 3.6 3.8 3.0 
02 240 4.1 3.0 3.3 02 250 3.8 3.4 3.1 
03 220 3.6 2.6 3.6 03 240 3.7 3.2 3.2 
04 230 3.3 2.5 3.5 04 240 3.6 3.2 3.2 
05 250 2.9 2.6 3.3 05 250 3.2 2.6 3.1 
06 220 4.8 — — 3.2 3.6 06 240 2.8 2.0 3.1 
07 210 5.7 — — no 3.3 3.7 3.0 07 230 4.5 1.7 3.5 

08 220 6.1 — — 100 2.7 4.4 3.7 08 240 5.7 220 3.2 2.4 2.7 3.4 
09 230 6.4 — — 100 3.0 5.6 3.6 09 260 6.3 220 4.0 2.7 3.0 3.3 
10 250 6.9 _ _ 100 3.2 6.6 3.4 10 260 6.6 220 4.2 3.0 3.4 3.2 
11 270 7.0 '200 4.9 — — 6.2 3.2 n 260 6.8 200 4.4 3.2 3.6 3.2 
12 260 8.7 210 4.8 — 3.2 5.7 3.3 12 280 7.0 220 4.4 3.3 3.7 3.2 
13 270 8.7 200 4.5 100 3.3 6.2 3.3 13 270 7.4 200 4.5 3.3 3.8 3.3 
14 260 9.1 200 4.6 100 3.4 6.0 3.3 14 270 7.6 210 4.4 3.2 3.6 3.2 
15 250 9.5 220 4.4 100 3.2 5.8 3.4 15 260 7.4 220 4.2 3.0 3.6 3.2 
16 240 9.8 200 4.1 100 3.0 4.8 3.6 16 250 6.7 220 3.8 2.6 3.2 3.3 
17 230 9.1 220 _ 100 2.7 4.4 3.6 17 230 6.0 2.2 3.r 3.5 
18 220 8.1 _ _ 100 2.1 6.1 3.6 18 220 5.2 2.7 3.4 
19 210 7.0 4.2 3.6 19 220 3.9 2.6 3.4 
20 210 6.0 4.2 3.6 20 240 3.3 2.0 3.1 
21 (240) (4.9) 4.2 (3.3) 21 250 3.4 2.4 3.0 
22 (260) (4.2) 4.6 (3.0) 22 260 3.4 2.0 2.9 
23 260 4.0 3.2 3.1 23 260 3.5 2.7 3.0 

Time: 
Sweep: 

135.0°E. 
1.0 Me to 20.0 Me in 15 minutes , manual operation. 

Time: 
Sweep: 

i2o.o°ir. 
1.0 Me to 16.0 Me in 2 minutes. 

♦Observations taken April 17, 13th hour, through April 30, only. 
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Wakkanal, Japan (45.4°N, 141.7°E) March 1953 ikita. Japan (39.7°H, 140.1°$) March 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 Time h»F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

300 
300 
300 
280 
280 
280 
260 
260 
280 
300 
290 
300 
300 
290 
290 
280 
260 
250 
250 
260 
3B0 
300 
300 
300 

3.4 
3.2 
3.2 
3.2 
3.1 
3.0 
3.9 
4.8 
5.4 
6.0 
6.0 
6.5 
7.0 
7.0 
6.7 
6.2 
5.8 
5.5 
4.7 
3.9 
3.2 
3.3 
3.3 
3.4 

260 
230 
240 
230 
230 
240 
240 
250 
240 
260 

3.2 
3.8 
3.9 
4.0 
3.9 
3.9 
4.0 
3.9 
3.7 
3.4 

120 
120 
120 
110 
110 
120 
120 
110 
120 
120 
130 

E 
1.8 
2.5 
2.7 
2.7 
2.8 
2.9 
2.8 
2.8 
2.6 
3.2 
1.6 

2.8 
3.0 
2.9 
3.0 
2.9 
2.9 
3.1 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.1 
3.2 
3.2 
3.2 
3.2 
3.1 
3.0 
3.0 
2.9 
3.0 
2.9 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
a 
22 
23 

290 
280 
270 
250 
250 
260 
230 
2*0 
250 
270 
280 
280 
280 
280 
270 
260 
250 
250 
230 
240 
260 
280 
290 
300 

3.6 
3.6 
3.6 
3.5 
3.3 
3.2 
4.1 
5.2 
5.7 
6.0 
6.9 
7.4 
7.6 
7.5 
7.0 
6.5 
6.0 
6.0 
5.5 
4.3 
3.8 
3.9 
3.7 
3.7 

240 
230 
230 
220 
230 

.230 
220 
230 
230 
240 
250 

3.2 
3.5 
4.0 
4.2 
4.3 
4.3 
4.2 
4.1 
3.9 
3.5 

150 
120 
no 
no 
no 
no 
no 
no 
no 
no 
120 
120 

1.8 
1.9 
2.5 
2.8 
2.9 
3.0 
3.1 
3.1 
3.0 
2.8 
2.5 
1.8 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 

3.0 
3.5 
3.6 
3.7 
3.5 
3.5 
3.2 
3.5 
3.2 
2.7 
2.3 
2.3 
2.2 
2.2 

2.2 

3.0 
3.0 
3.1 
3.1 
3.1 
3.1 
3.5 
3.5 
3.4 
3.3 
3.3 
3.2 
3.2 
3.2 
3.3 
3.4 
3.4 
3.4 
3.4 
3.2 
3.0 
3.0 
3.0 
2.9 

Time: 136.0°B Times 135.0°E. 

Sweep* 1.0 Me to 15.5 Me in 2 minutes. Sweeps 0.85 Me to 22.0 Me in 6 minutes. automatic operation 

Table 39 Table hO 

Tokyo, Japan (35.7°N, 139.6°E) March 1953 Yamagawa, Japan (31.2°N 130.6°E) March 1953 

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

00 290 3.6 2.1 2.9 00 sSU- 3.2 
01 270 3.6 2.1 2.9 ox 270 3.3 
02 260 3.5 2.3 3.0 02 270 3.3 
03 250 3.5 2.3 3.1 03 250 3.4 
04 240 3.0 2.3 3.1 04 220 3.4 
05 250 3.0 2.0 3.0 05 250 2.7 
06 230 4.1 160 1.8 2.3 3.3 06 260 2.8 
07 240 5.3 240 — 120 2.0 2.6 3.5 07 220 4.4 
08 250 5.9 230 3.7 no 2.5 3.4 08 240 6.4 
09 270 6.3 220 4.1 no 2.8 3.3 09 260 6.2 
10 280 6.9 220 4.3 no 3.0 3.2 10 280 6.6 
11 280 7.4 220 4.4 no 3.1 3.1 11 290 7.0 
12 280 8.4 230 4.4 no 3.2 4.0 3.2 12 300 7.5 
13 280 8.2 230 4.3 no 3.1 3.2 13 280 8.8 
14 270 7.4 230 4.2 no 3.0 3.2 14 280 8.8 
15 270 6.8 230 4.0 no 2.8 3.3 15 270 9.0 
16 250 6.5 240 3.6 120 2.5 3.1 3.3 16 260 7.2 
17 240 6.4 240 2.6 130 1.9 2.6 3.3 17 250 7.0 
18 230 6.0 2.6 3.4 18 230 6.6 
19 230 4.5 2.6 3.2 19 220 5.0 
20 260 3.8 2.4 3.0 20 240 4.0 
a 280 3.7 2.2 2.9 a 260 3.4 
22 300 3.6 2.0 2.8 22 270 3.3 
23 300 3.6 2.2 2.8 23 290 3.2 

Tims* 135.0°E. Time: 135.0°B. 
Sweep: 1.0 Me to 17.2 Me in 2 minutes. Sweep: 1.0 Me to 22.0 Me In 2 minutes. 

Table hi Table 42 

Barotonga I. (21.3°S, 1S9.8°W) February 1953 Buenos Aires, Argentina (34.6° 5 58.5°W) February 1953 

Time h'F2 foF2 h'Fl foFl h'E fcE fEs (M3000)F2 Time h'F2 foF2 h'Fl foFl h'E foE fie (K3000)f2 

00 290 5.9 3.0 2.9 
00 5.4 2.9 

01 260 5.7 3.1 3#0 
01 290 5.2 2.9 
02 280 3.1 

02 250 4.7 2.9 3.1 03 260 5.0 3.3 
03 280 3.8 2.9 04 2 GO 4.3 3.1 3.2 
04 300 3.9 2.6 2.8 05 280 3.8 3.1 
05 <300 3.8 2.9 06 240 4.8 2.5 3.4 
06 <270 3.8 2.6 3.0 07 260 5.6 230 no 2.6 3.6 3.4 
07 250 6.1 — — no 2.1 3.4 3.2 08 290 5.7 220 no 2.9 4.0 3.2 
08 280 7.4 240 4.2 no 2.7 4.0 3.2 09 310 6.5 210 4.4 no 3.2 4.0 3.1 
09 300 7.7 220 4.4 no 3.0 4.2 3.1 10 310 7.0 ao 4.5 100 3.3 4.2 2.9 
10 300 8.8 210 4.5 no 3.2 4.4 3.1 11 320 7.8 210 4.5 100 3.3 4.0 2.9 
11 320 8.8 210 4.6 no 3.4 4.5 3.0 12 310 8.7 ao 4.5 100 3.4 4.0 3.0 
12 300 9.2 200 4.6 no 3.4 4.6 3.0 13 300 9.4 ao 4.6 100 3.4 4.0 3.0 
13 300 9.4 200 4.6 no 3.4 4.6 3.1 14 300 9.5 210 4.5 100 3.3 3.8 3.1 
14 290 9.4 200 4.6 no 3.3 4.5 3.1 15 290 9.3 ao 4.4 no 3.2 4.0 3.1 
15 300 8.4 200 4.6 110 3.2 4.4 3.1 16 280 8.9 220 4.2 120 3.1 3.8 3.2 
16 300 7.9 200 4.5 no 3.1 4.5 3.1 17 270 9.0 230 no 2.9 3.9 3.3 
17 300 7.7 200 4.5 no 2.9 4.4 3.0 18 250 8.2 250 3.6 3.4 
18 280 7.5 — — • —» 3.8 3.0 19 240 7.2 3.4 
19 260 7.5 3.9 3.1 20 260 6.6 3.3 3.2 
20 260 6.6 3.6 3.1 21 280 5.8 3.0 
a 260 6.4 2.9 2.9 22 300 5.7 2.9 
22 290 6.0 2.9 2.9 23 300 5.8 2.9 
23 290 

157.5°V? 
5.7 2.9 2.8 

Time: 60.0°H. 

Sweep: 2.0 Me to 16.C Me, manual operation. 
Sweep: 1.0 Me to 25.0 Me in 30 seconds. 



20 
Table *£ Table 44 

Christchurch, Hew Zealand (43.6°8, 172.7°B) February 1953 Deeepcion I. (63*0°S, 60,7°\f) February 1953 

Time h'12 t oI2 h'Tl fon h'JE foE fla (M3000)T3 Time h'F2 foJ2 h'Tl foFl h'E fol fit (M3000)T2 

00 270 4.4 3.5 3.0 00 280 6.3 3.0 
01 270 4.0 2.2 3.0 01 280 6.2 3.0 
02 260 3.7 2.5 3.0 02 270 5.8 3.1 
03 260 3.2 2.7 3.1 03 280 5.6 3.0 
04 270 2.6 — 3.3 3.1 04 280 6.4 3.0 
05 270 2.8 1.1 3.0 3.2 05 250 6.6 3.2 
06 250 3.9 240 (a. 3) 1.8 3.4 06 260 6.0 2.5 (8.3) 
07 270 4.7 230 3.6 2.3 3.3 07 260 5.0 3.0 (3.2) 
08 300 6.0 230 4.0 2.7 3.3 08 260 4.8 4.0 3.4 
09 320 5.4 220 4.2 2.8 4.1 3.2 09 

10 310 5.6 220 4.3 3.0 4.4 3.2 10 (270) 5.3 5.5 (3.3) 
11 320 5.8 200 4.3 3.2 4.5 3.2 11 (280) 5.8 4.8 3.3 
13 320 6.1 210 4.4 3.3 4.2 3.2 12 

13 300 5.9 220 4.4 3.3 3.8 3.2 13 260 5.7 4.5 (3.3) 
14 320 5.9 230 4.3 3.2 3.2 14 300 5.3 4.5 (3.4) 
15 320 6.8 220 4.2 3.1 4.0 3.3 15 230 5.5 4.0 (3.4) 
16 310 5.6 220 4.1 2.8 3.2 16 280 5.4 4.2 (3.4) 
17 280 5.5 230 3.8 2.6 3.8 3.1 17 

18 270 6.4 240 3.3 2.0 3.1 18 260 5.5 3.5 (3.3) 
19 260 6.7 1.3 3.1 19 270 5.8 4.5 3.4 
20 250 6.0 3.0 3.0 20 260 6.0 3.2 
a 260 5.8 3.4 3.0 21 260 6.0 (3.2) 
22 260 6.2 3.5 3.1 22 280 6.0 3.1 
23 270 4.7 4.0 2.9 23 280 6.3 3.0 

?i&9! 172.6°B Time: 60.00W. 

Sweep* 1.0 Me to 13.0 Me in 1 minute 65 seconds. Sweep! 1.5 Me to 16.0 Me In 15 ninntes, manual operation. 

Table h5» 
Inverness, Scotland (57.4°H, 4.2®^) January 1953 

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

00 320 (1.8) (275) 
01 305 (1.3) 2.1 

02 310 (1.5) 2.3 (2.8) 
03 315 1.6 1.4 (2.8) 
04 305 1.4 2.4 (2.9) 
05 285 (1.6) 2.3 (2.9) 
05 285 1.6 (3.0) 
07 (310) <1.6 2.2 

08 265 3.3 2.1 (3.0) 
09 225 4.3 (145) (1.7) 2.5 3.5 
10 225 5.2 (140) 1.9 2.4 3.5 
11 235 5.9 (225) (3.0) (140) 2.1 2.3 3.5 
12 235 6.3 (330) (3.0) 140 2.2 2.3 3.5 
13 236 6.2 (225) (3.0) (140) 2.2 2.4 3.5 
14 235 5.9 (230) (2.9) (145) 2.1 2.2 3.6 
16 225 5.6 (160) 1.9 2.0 3.5 
16 220 4.9 (165) (1.7) 2.4 3.5 
17 225 4.2 3.3 
18 255 2.8 3.3 
19 306 2.1 (3.1) 
20 (320) (1.8) (3.0) 
21 325 (1.7) (3.0) 
22 345 (1.6) 
23 330 (1.6) (2.8) 

Time: 0.0°. 
3ro«g>i 0.67 Mo to 25.0 Me in 6 minutes. 
•Average values except fo12 and £Eer which are median values. 

(15.6°H, 
Table 47* 

Khartoum, Sudan 32.6°E) January 1953 

Time UT2 foT2 h'Tl foFl h»S foE fls (113000)72 

00 275 4.2 3.0 

01 250 4.2 3.3 

02 230 3.5 (0.9)# 3.3 

03 220 2.1 (0.9)# 1.6 3.2 
04 260 1.3 (1.0)# 1.8 3.4 

05 270 1.2 (1.0)# 2.6 3.3 

06 260 2.6 (1.8) 1.7 3.1 

07 240 (6.2) 220 130 2.1 3.4 3.2 

03 290 7.8 2 30 4.3 125 2.6 4.3 3.1 

09 290 8.8 220 4.4 120 3.1 3.8 2.8 

10 310 9.1 220 4.4 120 3.3 2.7 

11 340 8.9 220 4.6 120 3.4 2.7 

12 320 9.1 210 4.6 120 3.4 2.8 

13 310 9.4 230 4.6 120 3.4 4.3 3.0 
14 290 9.2 220 4.5 120 3.2 5.2 2.9 

15 280 9.4 230 4.4 120 3.0 5.5 3.1 

16 2S0 8.6 230 4.0 120 2.6 5.6 3.3 

17 250 8.2 1.9 5.4 3.3 

18 240 8.0 3.1 3.3 

19 250 7.0 3.1 3.2 

20 250 6.3 2.6 3.2 

21 250 6.0 2.9 
22 250 5.7 2.6 3.1 

23 280 4.7 1.6 2.9 

Time! 30.0°E. 
Sweep! 0.67 Mo to 25.0 Me in 5 aimites. 
•Average value a except foT2 and fls, which are median value a. 
jOae or two observations only. 

Table 46* 
Slough, England (51.5°H, 0.6°V)j_January 1953 

Time h»F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 

00 270 2.6 2.6 3.0 
01 275 2.8 3.0 2.9 
02 275 2.6 3.2 2.9 
03 270 2.4 3.3 2.9 
04 270 2.2 3.8 3.0 
05 260 2.2 4.0 3.0 
06 280 1.9 2.6 3.0 
07 270 1.9 3.0 3.1 
08 230 4.0 120# ■ 1.7# 3.3 3.4 
09 220 5.3 330# 3.5# 135 1.9 4.2 3.6 
10 230 6.1 226 3.4 130 2.2 4.3 3.6 
11 235 6.6 325 3.6 130 2.4 4.3 3.5 
12 230 6.7 320 3.6 130 2.5 4.3 3.5 
13 230 6.4 215 3.6 130 2.4 4.7 3.5 
14 230 6.3 220 3.3 130 2.3 4.5 3.6 
15 225 5.7 230# 3.1# 135 2.1 4.1 3.6 
i$ as 5.3 145 1.8 3.5 3.5 
17 225 4.6 2.6 3.4 
18 236 3.6 2.4 3.2 
19 266 2.6 2.5 3.0 
20 280 2.6 2.3 3.0 
21 290 2.6 2.5 3.0 
22 286 2.6 2.3 3.0 

23 280 2.4 2.6 3.0 

Time! 0.0». 
Sweep: 0.55 Mo to 16.5 Mo In 5 minutes. 
•Average values except foF2 and £Es, which are median values. 
fOno or two observations only. 

Table A8» 

Singapore, British Malaya (1.3°H, 103.8°2)_jan"Ary 1953 

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

00 245 3.6 2.8 3.1 
01 265 3.3 1.6 2.9 
02 280 2.9 2.6 2.9 
03 280 2.4 1.9 3.0 
04 275 2.2 1.9 3.0 
06 270 1.9 3.4 3.1 
06 290 2.6 3.4 3.1 
07 245 5.4 (125) 2.0 3.5 3.1 
08 330 6.3 225 (120) 2.7 4.7 2.8 
09 385 7.1 216 4.4 116 3.1 6.4 2.3 
10 420 7.6 305 4.5 no *.3 S.6 2.1 
11 440 8.0 200 4.6 no 3.4 6.0 2.0 
12 426 7.0 205 4.6 110 3.5 5.8 2.1 
13 416 8.0 200 4.6 no 3.6 6.9 2.2 
14 385 8.4 300 4.6 no 3.4 5.0 2.2 
16 375 8.4 210 4.6 no 3.2 6.4 2.3 
16 360 8.4 225 4.3 116 2.9 4.1 2.4 
17 305 8.4 245 120 2.4 3.6 2.5 
10 265 8.0 (125) (1.7) 2.9 2.5 
19 290 7.8 3.0 2.6 
20 290 6.8 2.8 2.7 
21 270 6.4 2.8 2.9 
23 240 6.0 2.9 3.2 
23 235 4.3 3.0 3.2 

Timet 105.0°3. 
Sweept 0.67 Me to 25.0 Me In 5 minutes. 
•Average values except foF2 and fls, which are median values. 
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Table ^9 Table 50 

Eagotonga I. (31.3°S, I59.8°V) _January 1953 _ Baanoa Aires, Argentina (S4.S°S, 58.5°W) 

Time h»F2 f oF2 h'Fl foFl h»E foE fEs (M3000JF2 
Time h’F2 foF2 h'Fl foFl h'E foE fSa (M3000)?2 

00 270 6.4 3.8 3.0 uc -Z7S~ xr ' 2.5“ 
01 250 5.9 3.8 3.0 01 290 5.2 3.4 3.C 
02 <290 5.0 3.5 2.9 02 280 5,0 4.0 3.1 
03 280 4.5 3,0 2.9 03 260 4.4 2,5 5.0 
04 300 4.4 3.0 2.9 04 280 4.0 3.0 
05 290 4.4 3.0 a. 9 05 260 4.2 2.2 3,1 
06 260 4.2 _ _ 3.2 3.0 06 260 5.0 240 — 120 2.1 3.7 3.3 
07 250 6.0 250 3.9 no 2.5 4.2 3.0 07 300 5.4 230 4,2 no 2.8 4.1 2,9 
08 320 6.9 220 4.3 no 3.0 4.4 3.0 08 350 5,8 210 4.3 no 3,0 4,3 3.7 
09 330 8.0 220 4.5 no 3.2 4.6 3.0 09 400 6.7 200 4.4 no 3.2 4.4 2.6 
10 340 9.1 220 4.7 no 3.3 4.8 2.9 10 400 8,1 2G0 4. 5 1.00 3.3 4^ 8 2.7 
11 350 10.5 220 4.8 no 3.4 4.8 2.3 11 370 8.4 200 4.5 ICO 3.3 4.6 2.8 
12 310 11.4 200 4.7 no 3.5 5.0 3.0 12 350 9< 2 200 4.6 100 3,4 4*6 2c. 9 
13 300 12.0 210 4.6 no 3.5 4.5 3.0 IS 320 9.4 200 (4.5) no 3,4 4.6 2,9 
14 300 10.3 210 4.6 no 3.4 4.7 3.1 14 '500 9.7 200 4C 6 100 3.3 4.3 3.0 
15 300 8.7 220 4.5 no 3.3 4.4 3.0 15 290 S,9 200 4.3 100 3.2 4.0 3-2 
16 300 7.6 220 4.3 no 3.1 4.2 3.1 16 280 8.3 210 4.2 no 3,1 4.1 3.. 2 
17 300 7.0 250 4.3 no 2.9 4.5 3.1 17 280 6.9 230 -. no 3,0 4.1 c. 3 
18 260 6.9 230 3.5 120 2.3 4.0 3.0 18 270 6,6 230 -— —* — 5.5 3,1 
19 290 6.3 4.4 2.8 19 360 6.4 3.0 
20 310 6*6 4.2 2.8 20 290 6.0 2.9 
21 33.0 6.7 3,8 2O0 21 310 5.6 3.1 2.8 
22 300 6,5 3.7 2.8 22 300 5.7 3.5 2.8 
23 300 6.5 3.5 2.9 23 300 5.9 3.S 2.9 

Time: I57TW Times 60,o'\i. 
Sweep: 2.0 Me to 16.0 Me, manual operation. Sweep: 1.0 Me to 25.0 He in 30 seconds, 

Table 51 
Christchurch, lieu Zealand® (43.6°S, 172.7°E) January 1S53 

Time h'F2 foF2 h'Fl foFl h'E fEs (K3000)F2 

00 270 4.8 2.8 2.9 
01 260 4.4 2.6 3.0 
02 260 3.7 3.2 3.0 
03 270 2.8 3.3 3.0 
04 280 2.6 _ 2,8 3.0 
05 270 3.8 280 — 1,6 3.2 
06 330 4.4 240 3.6 2.2 3.8 3.1 
0? 330 5.1 240 3.9 2.6 4.3 3.0 
OS 330 5.3 220 4.1 2.0 5.4 3.0 
09 330 5.6 220 4.3 3.1 4.4 3.0 
10 230 5.8 220 4.4 3.2 4.3 3.0 
11 340 6.0 210 4.5 3.3 5.7 3.1 
12 350 5.9 200 4.4 3.3 4.2 2.9 
13 350 5.8 220 4.4 3.3 4.3 3.0 
14 360 5.7 220 4.4 3.3 4.2 3.0 
15 340 5.7 220 4.3 3.2 5.9 3.0 
16 330 5.7 220 4.2 2.9 5.2 3.0 
17 320 5.7 220 3.9 2.7 4.3 3.0 
18 300 5.5 240 3.4 2.3 4.0 3.0 
19 270 5.7 270 2.7 1.8 5.0 
20 260 6.2 1.4 4.0 2.9 
a 270 6.5 4.0 7.9 
22 270 6.0 3.2 2.9 
23 270 5.5 3,3 2.9 

Tice: 172,5°D. 
Sweep: 1.0 Me to 13.0 lie in 1 minute 55 seconds. 
•From 1000, January 11, to 2300, January 31, observations were taken 
at Godley Head (43.6°S, 172.8°B). 

Table 53® 
Falkland Ie. (51o70S, 57.8°W) December 1952 

'Time h»F2 foF2 h'Fl foFl h'E fcE fEs (M3000JF2 

00 aao o.6 2.9 2.7 
01 290 6.3 3.1 2.7 
02 280 3.2 2.6 r. a 
03 300 6,1 2.7 
04 280 6a 260 145 1,6 2,7 
06 305 6.5 250 (3.5) 130 2.1 2.6 2.7 
06 310 6.2 250 3,8 120 2.5 3.1 2.7 
07 370 6.1 240 4.1 no 2.3 5.0 2.7 
08 350 6.4 250 4.3 no 3.0 5.3 2.3 
09 360 5o2 230 4.3 105 3.1 5.9 2.7 
10 370 5.3 230 4.5 105 3.2 5.5 2.8 
ii 370 6.9 230 4.5 105 3.3 4.8 2.8 
12 365 6.6 235 4.5 105 3.4 5.9 2.8 
13 350 6o7 235 4.5 105 3.4 5.6 2.8 
14 335 6.6 240 4.5 105 3.3 4.8 2,9 
15 340 6.2 230 4.3 105 3.1 4.8 2.9 
16 315 6.2 250 4.2 115 2.9 5.0 3.0 
17 300 6.1 240 4.0 115 2.7 4.6 3.0 
18 305 5.9 240 3,7 120 2.3 3.9 2,9 
19 270 6.0 250 130 1.9 4.2 2.9 
20 280 6,2 3.8 2.Q 
21 295 6.6 3.1 2.8 
22 300 6.7 3.0 2.6 
23 300 6.-8 2.5 2.5 

Time: 60.G°W. 
Sweep: 0.67 He to 25.0 Me in 5 minutes. 
♦Average values except foF2 and ills, which are median values. 

Table 52 
Dscepcioa I. (63,0°S, 60.7°W) January 1953 

Time h'F2 fcF2 h’Fl foFl h'E foE fKa (M3000)!f2 
00 280 6„3 - 3.1 
01 270 6.5 - 3.0 
02 280 6.4 - - 3.0 
03 280 6.2 - -- 3.0 
04 280 6,0 - - 3.0 
05 280 5.0 - - 3.0 (3.1) 
06 280 5.2 —- - 3.2 (3.2) 
07 300 5,2 _ - 4.0 (3.S) 
08 320 5*7 - —. 4.5 ts.i) 
09 
10 (SCO) 5.0 - — 5.8 (3.11 
H (310) 5.6 - - 5.5 (3.1) 

13 (230) 5.2 - — 4.5 (3, 3) 
14 (300) 5,4 -_- 4.5 (3.1) 
15 (280) 5.2 —— 4.5 (3,2) 
16 (230) 5.4 - —- 4.0 (3.1) 
17 
18 300 5,2 - «. 4,5 (3.2) 
19 280 5.4 —- — 3.0 (3.3) 
20 280 5.9 - — ■ 3.0 3,2 
21 280 6,0 3.2 
22 230 6.2 3.1 
23 380 7.0 3.0 

Time: 60.0°W. 
Sweep: 1.5 Me to 16.0 Me in 15 minutes. manual operation. 

Port Lockroy (64.8°S» 63 .5°W) 
Table 

December 1952 

Time h'F2 f oF2 h'Fl foFl h'E fEs (K300C)F2 

00 270 6.2 
01 275 8.2 
02 275 aa 
03 235 8.1 
04 295 (7,3) (220) (3.0) 
05 (295) 7.5 (225) (3.6) 
06 (305) 6.8 (220) (3.7) (110) (2.4) 
07 (300) 6.2 (3.8) (100) (2.7) 
08 325 5.7 (4,1) (105) (2.8) 4,6 
03 315 5.9 (4,2) (105) (3.0) 3.6 
10 (5.9) 
11 320 5.2 (4.3) (105) (3.1) 4.7 
12 350 5.4 (4.2) (105) (3.1) 5.3 
13 (5.6) 
14 (5.3) (5.7) 
15 (340) (5.3) 
16 (310) 5,3 3,6 
17 (325) (5.4) (4.4) 
18 (295) 5.e (215) (3.7) 
19 (235) (6.0) (230) (3.6) 3.9 
20 280 6.1 (235) (3.3) 
21 (265) 6.0 (245) 
22 (275) (5.8) 
23 270 7,0 

Time; 60o0°W. 
Sweep: 1.1 Mo to 16*0 Me, manual operation. 
®Avera£e valuee except fe?2 and fKe, which are median values. 
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Ibadan Higeri a (7.4°S 4.0°3) 

Table 
November 1952 Tananarive. Ka&agascar (18,8°S 

Table 

, 47.8°E) 
& 

October 1952 

Time h»F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 Time h»F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 

00 246 tw 00 260 5.2 3.1 
01 250 (7.2) 01 230 4.3 3.3 
02 250 — or 240 3.6 3.0 
03 240 5.2 03 265 3,0 3.0 
04 226 4.4 04 260 2.8 3.0 
06 225 3.1 05 270 2.8 3.0 
06 250 5.3 120 1.8 2.4 06 340 4.9 — — 140 1.9 1.9 3.4 
07 240 7.5 (235) 110 2.7 07 260 5.2 238 — 119 2.4 2.4 3.3 
08 (250) 8.4 220 110 3.0 5.2 08 365 7.0 225 4.4 115 2.9 3.0 3.2 
09 (320) 7.9 205 (4.5) 110 3.4 5.1 09 290 7.4 220 4.6 113 3.2 3.2 3.1 
10 330 7.8 205 4.5 110 3.4 6.2 10 310 7.6 220 4.7 117 3.4 3.2 3.0 
11 335 7.8 206 4.6 110 3.5 5.2 11 310 8.0 215 4.7 ii" 3.4 3.2 3.0 
12 340 8.0 200 4.6 106 3.5 5.5 12 305 9.0 210 4.7 119 3.5 3.2 3.0 
13 335 8.1 200 (4.6) 105 3.4 5.6 13 300 9.0 220 4.7 115 3.4 3.1 3.0 
14 (320) 8.3 210 (4.5) 105 3.3 5.4 14 300 8.6 230 4.6 115 3.3 3.2 3.0 
15 (300) 8.5 215 110 3.0 5.0 15 300 8.6 230 4.5 113 S.l 3,1 3.0 
16 (220) 8.7 (230) 110 (2.6) 4.9 16 280 8.5 235 4.2 120 2.8 3.1 3.1 
17 260 8.6 115 1.8 17 260 8.6 340 — 123 2.3 3.1 3.1 
18 295 8.3 2.2 18 2X) 8.4 — — — — 2.5 3.2 
19 310 >8.0 19 235 7.6 2.4 3.1 
20 280 8.6 20 240 7.0 2.2 3.1 
a 250 8.9 21 245 5.8 3.1 
22 235 7.7 22 255 5.2 3.0 
23 245 (7.6) 23 270 5.2 2.9 

Time: 0.0°. Time: Local. 
Sweep: 0.67 Mo to 25.0 Me in 5 minutes. Sveep: 1.25 Me to 20.0 Me in 10 minutes automatic operation 
•Average value except toF2 and fEs, whioh are median values. 

Lulea, Sweden (66.6°H, 22,1°E) 
Table 57 

September 1952 

Time h'F2 foF2 h'Fl foFl h'E foE fSe (HSOOO)TB 
”00' 315“ C27ST 2.6 

01 
02 340 (3.4) 1.9 
03 
04 (310) 2.3 
05 
06 295 3.8 245 _ 2 
07 
08 316 4.5 230 3.8 120 2.5 
09 
10 3G0 5.2 215 3.9 120 2.7 
11 
12 300 5.5 210 4.0 110 2,7 
13 
14 290 5.5 230 _ 115 2.6 
15 
16 265 4.9 245 _ 125 2.2 
17 
10 260 4.1 _ 2 
19 
20 285 (3.0) _ 2 2.6 
21 
22 330 (3.5) 
33 

Tim.! 15.0°E. 
Sweep: 1.6 Ha to 10.0 Me in 6 minutes. automatic operation. 

Table 59 
Lulea, Sweden (66.6°H, 23.1°2) August 1952 

Time h'F2 foF2 h'Fl foFl h'E foE f*s (M3000)F2 

00 290 — 2.7 
01 
02 3C5 (2.7) 2.7 
03 
04 285 3.3 — — 115 1.8 
05 
06 325 4.1 230 3.5 120 2.4 
07 
08 375 4.9 220 3„9 110 2.7 2.8 
09 
10 350 6.2 220 4.2 110 2.9 2.9 
11 
12 340 5.2 215 4.2 110 3.0 
13 
14 360 5.0 315 4.1 110 2.9 
15 
16 330 9.0 230 3.9 115 2.7 
17 
18 290 4.9 245 _ 130 pt: 2.6 
19 
20 260 4.8 260 __ 

21 
22 290 —- 

23 

Time: lFTo'iT 
Sweep: 1.5 Mo to 10.0 Me in 6 minutes, automatic operation. 

Ibadan Hlgerla (?.4°E, 4,0°E) 
Table 58* 

September 1952 

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

00 -- 

01 (260) (6.3) 2.0 
02 (065) >5.6 1.7 
03 (250) (4.0 1.8 
04 (240) (2.3 
05 (235) (3.3 1.8 
06 (235) (6.4 (121) (2.0) (2.3) 
07 (240)# (7.8 (225) (115) (2.8) 4.2 
09 (9.2 (215) (no)# (3.1) (5.6) 
09 9.2 210 (110)# (3.4)# 10.2 
10 (340) 0.4 (200) (4.8) (107)# (3.5)# 11.0 
11 (345) 9.1 200 (4.8) (107)# n.o 
12 (340) 8.6 200 (4.8) (100) (3.6)# 12.0 
13 (330) 8.8 200 (4.8)# (106) (3.6)# 10.6 
14 (315)# 9.1 (200) (4.6)# (107) (3.4)* 11.3 
15 (300)# 9.6 (200) (4.2)# (no) (3.1) 7.2 
16 (260)# (9.7) (205) (110) (2.6) 5.3 
17 (260) 9.Q (250)# 122 (1.9) 3.6 
18 280 10.0 2.2 
19 3C5 9.2 
20 300 —- 

21 265 — 

22 256 — 

23 266 —— 

Tlmo: 0.0°. 
Sweep: 0.67 Ho to 25 0 Me in 5 minutes. 
•Average values except foF2 and fICa, which are median values. 
#Indi cates lee a than 5 values. 

Ibadan Higeria (7.4°K, 4.0°E) 
Table 60* 

August 1952 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (K3000)F2 

00 285 >5.0 
01 270 (4.3) 
02 260 (4.2) 
03 255 (3.8) 
04 (2v5) (3.2) 
05 250 (1.8) 
06 250 5.1 135 1.9 
07 260 7.1 235 115 2.7 
08 310 8.2 215 110 3.1 4.8 
09 335 8.7 210 4.5 105 3.5 5.0 
10 365 8.3 205 4.6 105 3.7 5.0 
11 380 7.8 200 4.7 110 3.8 5.0 
12 375 7.6 200 4.7 105 3.8 5.4 
13 370 7.9 2 00 4.6 105 3.6 5.2 
14 365 8.2 200 4.5 110 3.5 5.2 
15 345 8.2 200 4.3 110 3.2 4.6 
16 265 8.5 200 110 2.7 
17 260 9.0 235 115 2.3 
18 270 9.2 130 1.6 
19 295 — 

20 300 _ 

21 295 _ 

22 285 _ 

23 290 — 

Time: o.o°. 
Swe op; 0.67 Me to 25.0 Me in 5 minutes. 
•Average values except foF2 and fEs, which are median values. 
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Table 73 

Ionospheric StoralBess at Vaghlngton^ B„ C 

£^Z_12S2 

Bay Ionospheric character* 
00-12 QCf 12-34 Q0f 

Principal siena© 
Begissaiag lad 

QCf QCf 
Qeonagsetie character''*® 
00-12 OCT 12-24 QCf 

1 2 3 — 020© 5 4 
2 1 3 4 4 
3 1 3 3 3 
4 2 3 3 3 
5 2 3 3 2 
6 l 2 3 2 
1 l 2 3 3 
8 3 3 3 3 
9 3 3 2 3 

10 2 2 3 1 
11 2 2 2 1 
12 l 1 1 3 
13 2 3 4 3 

1 2 2 4 

15 1 £ 4 3 
16 t 1 2 l 
1? 1 1 2 1 
18 l I 2 1 
19 2 1 2 2 
20 1 1 3 2 
21 2 2 2 1 
22 2 1 1 2 
23 1 3 4 4 
24 2 1 3 3 
25 2 1 2 3 
26 2 3 4 3 
2? 3 3 5 3 
28 3 3 5 3 
29 2 3 4 4 

30 Z 3 4 4 

31 l 3 4 3 

®Ionosphere character figure (I-figur®) for ionospheric storaises* at 
Washington, 3). C», during 12»h©ur p©rio&» ©a an arbitrary seal® ©£ 0 to 9* 
9 representing the greatest disturbance* 

‘ **Av@rage for 12 hours of GhellenJm®, Maryland, geomagnetic I->£ignr®§ 
©a an arbitrary scale of 0 to 9* 9 representing the greatest disturbance* 

--Hashes Indicate continuing ©tora® 



36 
Table 

Radio Propagation Quality Figures 
(including Comparisons with Short-Term and Advance Forecasts) 

June 1953 

Scales: 

Q-Bcale of Radio Propagation Quality 

(1) - useless 

(2) - very poor- 
(5) - poor 

(4) - poor to fair 

5 - fair 
6 - fair to good 

7 - good 
8 - very good 

9 - excellent 

K-scale of Geomagnetic Activity 

0 to 9i 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 

U - Unsatisfactory: forecast quality two or more 

grades different from observed when both 

forecast and observed were 9 5, or bothi5 
F - Failure: other times when forecast quality 

two or more grades different from observed 

Symbols: 

X - probable disturbed date 

Note: Ail times are UT (Universal Time or C-CT) 
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Y////. observed 

disturbance 

@ I ®3#4®5®6©7®8®9®I0® 

• II • 12 @ 13 • 14 • 15 ® 16 ® 17 ® 18 • 19 • 2Q • 

3 — 

"2 — 

DAY 

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

Outcome 

ACTUAL 

COMPARISON 
(SEE TEXT) 

of Advance Forecasts (1 to 4 days ahead)"“June 1953 

P 

S 

u 
F 

0 10 20 30 DAYS 

- QUIET > 

Note: Five “failures1' resulted because the eighth in a series 
of recurrent disturbances did not take place June 12-16. Thus June 
proved to be as undisturbed as a year ago rather than like May 1953 

□
0
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Table 75* 

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

Table 76a 

Coronal observations at Climax, Colorado (657^), east limb 

Date Degrees north of the solar equator 
OO 

Degrees south of the solar equator 

GCT 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 5 10 15 20 25 30 35 40 45 50 55 60 65 JO 75 SO 85 90 

1953 
July l#6a 2 2 2 2 1 1 1 2 2 1 1 1 1 2 2 2 2 2 2 2 4 2 3 3 2 2 2 2 2 2 

2.7a 1 1 2 2 3 4 3 2 2 3 3 4 3 2 

3.6a 2 2 2 1 1 2 3 3 4 5 4 3 3 4 3 3 2 2 1 

6.7a O 2 2 3 3 3 3 3 2 2 2 2 2 2 

7.7a 4 3 2 2 2 2 2 2 3 4 4 4 3 3 3 2 2 2 2 

8.7a 

12.6 3 2 2 2 2 1 1 1 1 2 2 1 3 2 1 1 1 3 5 5 3 4 5 5 7 4 4 3 3 3 3 3 3 3 3 4 4 
13.6 3 3 3 3 2 4 3 2 3 3 4 3 3 3 3 3 3 3 4 3 3 2 2 . 3 2 2 2 2 3 3 3 
14.6a 2 2 1 1 - - - - - 2 2 2 2 2 2 2 2 2 2 2 2 2 ,3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 
15.7 2 2 2 2 1 1 1 1 1 1 1 1 1 2 2 2 3 3 4 4 4 4 4 3 4 3 2 2 1 1 1 1 1 1 1 2 2 
19.8a 2 2 1 1 1 1 2 2 2 2 2 1 1 1 1 1 2 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
20.8a 2 1 1 1 1 1 2 2 2 2 2 2 3 3 4 5 4 2 2 2 1 2 1 1 1 1 1 2 2 

21.7a 2 2 2 2 2 3 3 4 3 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 3 
22.8a 2 2 2 3 2 2 2 2 2 2 2 

23.8 2 1 1 2 2 3 3 3 3 3 3 3 4 4 4 4 3 3 3 2 1 1 2 2 2 

24.7a 2 2 2 2 2 2 2 1 1 1 1 1 1 1 2 2 3 3 6 3 3 4 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 

25.6a 3 3 3 1 1 1 1 1 1 1 1 2 2 3 3 3 4 4 4 5 4 3 3 3 3 5 4 4 4 2 2 2 2 2 2 2 2 

26.7a 2 2 2 1 1 - - - - 1 1 1 1 2 2 3 4 4 4 3 3 3 2 3 3 2 2 2 1 1 1 1 1 1 2 2 2 

27.7 2 3 2 1 1 1 1 1 2 2 2 3 3 3 3 3 4 4 4 4 4 4 3 3 2 2 2 2 1 1 1 1 1 1 2 2 2 

28.6a 2 2 2 2 1 1 1 1 1 1 2 3 3 3 4 5 5 5 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 3 
29.6 X X X X 3 3 3 2 2 2 2 2 2 4 3 3 3 3 4 6 3 3 2 2 2 2 2 1 1 1 1 1 1 1 1 T 1 

Table 77a 

Coronal observations at Climax, Colorado (6J02A), east limb 

The 6702A coronal line wa* not visible on any of the observation dates in July (see Table 75*) 
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Tabic 7gb 

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

Date 
GCT 

1953 
Jul 1.6o 

2.7a 
3.6a 
6.7a 
7.7a 
8.7a 

12.6 
13.6 
14.6a 
15.7 
19.8a 
20.8a 
21.7a 
22.8a 

#23.8 
24.7a 
25.6a 
26.7 
27.7a 
28.6 
29.6 

Degrees south of the solar equator__ 

90' Bg 80 T5 70 65 56 55 50 U5 UP 35 30 ?5 ?0 15 10 5[° 

4 4 

12 2- 

2222332- 
> = -- 3443 
-----254 
---22333 
------12 
-322233- 

----XXXXXXXXXXXXXX 

3 
2 

3 
5 
6 
3 

1 
2 

X 

3 
4 

1 

2 
5 
5 
6 

3 
2 

X 

Degrees north 'of the solar equator 

10 15 go 25 30 35 to h5 50 55 60 55 70 75 80 85 90 

3 4 3 8 
4 6 3 1 

1 4 3 3 - - 2 2 2 - - - " - 

2 1 

- 

1 1 4 4 1 1 1 1 1 1 
2 2 2 - - - - - 0 - 

- - - - - - 

2 2 2 2 2 2 - - - - - - 

3 3 «, • «, 

5 5 3 1 
6 6 5 2 2 2 2 1 - - - - - - - an 

6 6 6 3 2 1 1 1 1 1 1 1 - - - - 
3 4 4 3 3 2 1 1 1 1 - 

4 4 5 2 2 1 1 2 2 2 2 « - - - 

2 3 4 4 3 2 1 1 2 2 1 « - - «* -» 

2 3 3 5 3 3 4 3 4 2 3 3 X - - - - 

X X X X X X X X X X X I X X X X X 

# low weight from S90 - S20 

Table 76b 

Coronal observations at Climax, Colorado (6274a), west limb 

Table 77b 

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

The 6702A coronal line was net visible on any of the observation dates in July (see Table 75b) 
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Table 78a 

Coronal observations at Sacramento Feak, Hew Mexico (530JA), east limb 

Date Degrees north of the solar equator 
0° 

Degrees south of the solar equator 

GCT 90 85 80 75 70 6560 55 50 45 40 35 30 25 20 15 10 5 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

1953 

July 5.6a - - - - 3 3 3 2 3 3 3 3 2 2 2 3 3 3 2 2 2 2 2 2 2 2 2 
9.7 - - - - - 2 3 4 4 3 5 3 2 2 3 3 5 11 10 5 4 4 4 4 3 3 3 2 - 2 2 

10.7 3 3 2 2 3 3 4 4 5 11 18 20 6 3 3 2 - - 2 2 2 
11.7a 3 3 2 3 3 3 4 4 4 5 10 8 6 3 3 3 2 2 3 3 2 2 3 3 
12.7a - - - 2 3 3 3 3 X X X X X X 4 3 4 4 4 5 X X 3 3 4 4 3 3 4 3 3 3 3 3 - _ X 

15.7a - - - - - 3 3 3 3 2 2 2 3 3 3 3 4 4 3 3 3 4 3 2 2 2 2 
16.9a 2 2 2 2 3 3 2 2 3 3 2 2 3 2 3 3 

18.9 - - - 2 2 3 3 3 3 3 2 2 2 3 3 3 3 3 2 3 3 5 3 2 3 3 4 3 3 2 2 2 4 3 2 2 
20.7 . - - - - 2 3 3 2 2 3 2 2 2 2 2 2 3 3 3 3 2 2 2 2 2 - 2 2 2 2 
21.6a - - - - - 3 3 3 3 2 2 3 2 2 2 2 3 2 2 2 2 3 3 3 3 2 - 2 3 3 3 3 2 _ _ 
23.9a 2 2 2 3 3 3 2 3 3 3 3 3 2 3 3 2 2 X X X X X X X X X X X X X 

24.7a 2 2 2 2 2 3 3 4 5 4 3 2 3 3 2 2 2 2 2 2 3 2 2 - 
26.6a - - - - - 2 2 2 2 - 2 3 3 3 2 2 2 _ „ _ _ 

27.7a - - - 3 3 2 - 2 3 4 3 2 2 3 3 2 2 - - 2 3 3 2 2 3 - - _ _ 2 2 3 3 3 2 2 2 
28.6a - - 3 3 3 3 3 2 2 2 2 3 3 3 2 2 2 2 2 2 3 3 2 3 

Table 79a 

Coronal observations at Sacramento Peak, Hew Mexico (6374a), east limb 

Date 

GCT 

1953 

July 5.Sa 

9.7 

10.7 

11.7a 

12.7a 

15.7a 

16.9a 

18.9 

20.7 

21.6a 

23.9a 

24.7a 

26.6a 

27.7a 

28.6a 

Degrees north of the solar equator 

90 85 80 73 70 63 60 35 50 A3 4o~35 50 23 20 
V 10 5 

o° 

222 

22-2 

2 2 3 2 

2 2 

3 

2 
2 
2 
x 

2 
3 

5 

3 

4 

2 
3 

2 
- - - 2 
3 2 2 - 

- 2 

2 2 3 3 

2 2 
- 2 
2 - 

4 5 

3 10 

3 13 

- 2 

Degrees south of the solar equator _ _— p- ~ me ouxor equat/Or 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85-90 

222-----. 

2------22 
----22222 
2---22222 
4.. 
-2--_-__2 

22-232--2 

----33222 

2--222222 
222---222 

3 - - - 2 

222322232 

Table 80a 

Coronal observations at Sacramento Peak, Hew Mexico (6702A), east limb 

Date 

GCT 

Degrees north of the solar equator 

9c 85 80 75 70 65 60 55 30 45 4o 35 36 25 20 15 10 5 0° 
Degrees south of the solar equator 

5~ 10 15 20 25 30 55 40 Ug 50 55 60 65 70 75 80 85 90 

1953 

July 5.6a 

9.7 

10.7 

11.7a 

12.7a 

15.7a 

16.9a 

18.9 

20.7 

21.6a 

23.9a 

24.7a 

26.6a 

27.7a 

28.6a 

- 2 3 4 

2 3 3 4 

- 2 2 2 
X X X X X X 

xxxxxxxxxxxxx 

3 3 



Tabls 78b 
4 1 

Coronal observations at Sacramento Peak, New Mexico (530 3A), west limb 

Date Degree s south of the solar equator 
0° 

Degrees north of the solar equ ator 
GCT 90 55 50 75 70 65 60 55 50 U5 UO 35 30 25 20 15 10 5 5 10 lg 20 ?5 30 35 UO U5 50 55 60 65 70 75 80 85 90 

1953 
July 5.6a 2 2 2 2 2 2 2 3 3 2 3 3 3 4 2 2 2 3 3 3 2 2 3 3 2 3 3 2 2 2 

9.7a 2 2 3 3 3 C 2 4 5 4 3 2 2 3 2 3 2 2 2 3 2 2 2 2 - - - - - 

10.7 3 3 3 2 2 2 2 2 3 3 2 2 2 2 3 5 8 4 4 4 3 2 2 3 2 2 - - - - 

11.7a - - - - 2 3 4 3 3 2 2 2 2 2 2 3 3 2 2 - 2 3 6 5 4 3 3 4 2 2 2 
12.7a X X X X X X X X X X X X X X X X X X X X X 3 3 2 2 - - - 

15.7a 2 2 2 2 2 3 3 2 2 3 3 3 2 2 - - - 

16.9a 2 2 2 3 3 2 3 3 3 3 3 4 3 3 2 2 3 3 3 3 3 - - - 3 3 - - - - 

18.9 2 2 2 3 3 3 3 2 3 3 3 3 3 3 2 2 2 3 2 2 - - - - - 
20.7 3 3 2 - - 2 2 3 5 2 3 4 3 2 3 3 2 2 2 2 2 3 3 2 2 - - - - 
21.6a 3 2 3 3 2 2 2 - 2 4 5 4 3 2 2 2 2 3 3 3 3 2 2 3 2 2 - - - - - 
23.9a 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 2 3 3 2 2 2 - - - 

24.7 - - - - 2 3 2 2 2 2 2 2 - - 2 3 3 3 4 5 11 13 16 11 5 3 2 2 3 3 3 3 2 2 2 - - 

26.6 3 3 3 4 7 6 6 5 4 3 2 2 3 3 4 3 2 - - - » 

27.7a 2 2 2 2 3 3 2 3 3 3 2 2 3 3 2 2 2 4 4 3 3 2 3 3 3 3 3 2 2 - - 

28.6a 3 2 2 2 2 3 2 2 3 3 2 3 3 3 3 2 2 3 3 3 3 2 4 4 3 2 3 3 3 3 4 3 2 2 “ - “ 

Tables 79b 

Coronal observations at Sacramento Peak, New Mexico (657UA), west limb 

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

GCT 90 85 50 75 70 65 60 55 50 U5 UO 35 30 ?5 20 15 10 g 
ou 5 10 15 20 25 30 35 UO U5 50 55 60 65 70 75 80 85 90 

1953 
July 5.6a - 2 2 2 2 2 - 2 2 2 3 2 3 3 3 4 3 3 3 4 4 2 3 2 3 3 3 2 3 3 3 3 2 3 * “ 

9.7a 2 2 2 2 3 - 2 2 2 2 2 3 2 3 3 3 3 4 5 4 2 3 3 3 3 2 3 3 2 3 2 3 2 2 2 2 

10.7 2 _ 2 2 3 2 2 - 3 2 2 3 3 4 3 3 3 3 4 3 3 2 - 3 2 3 2 2 3 - 2 2 - 2 3 3 3 

11.7a 2 3 3 - - - 2 2 2 3 2 3 2 3 3 4 4 4 5 5 2 3 3 4 3 3 2 2 2 2 2 3 2 - 

12.7a X X X X X X X X X X X X X X X X X X X X X 2 2 - 2 2 3 

15.7a 2 2 2 _ 2 2 _ - - - 2 3 2 3 3 4 4 4 4 4 4 4 3 4 5 4 3 2 - 2 “ 2 - 2 2 2 3 

16.9a 2 - 2 - - _ - - 2 2 - 2 3 2 - 2 3 2 - 3 3 3 - - 3 2 2 - 2 2 2 - “ 2 2 

18.9 2 _ _ 3 3 . - 2 2 3 3 4 5 6 6 7 7 6 8 9 7 5 4 5 5 6 5 4 3 2 3 2 2 2 3 3 4 

20.7 2 2 2 „ 2 2 . _ 2 2 2 2 3 4 5 6 8 7 7 11 10 8 5 4 3 3 - - 2 2 2 3 3 2 2 _ 3 

21.6a 2 2 2 3 3 2 2 - - 2 2 3 4 4 5 8 7 11 10 8 7 7 4 2 2 4 3 - 2 “ 2 2 2 3 3 

23.9a 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 2 2 - 2 2 

24.7 2 2 2 2 2 2 _ - 2 - - 2 2 3 4 4 5 4 4 l 4 2 2 2 - - - 2 3 2 - 2 2 2 2 2 2 

26.6 2 2 2 2 2 2 3 3 3 3 2 3 2 3 3 3 2 2 2 3 3 2 2 2 - 2 2 2 2 

27.7a 2 2 2 3 2 2 - - 2 3 3 3 3 2 - 2* 2 “ 

28.6a 2 3 2 3 3 2 2 - - 2 2 2 3 3 2 2 2 3 3 2 2 3 3 2 2 •3 2 2 2 2 2 _ 

Table 80b 

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

Date 
OCT 

Decrees south of the solar eouator 
90' 8$ 80 75~7o~55~55~ 55 50 U5 be 3g 30 ?g 20 1$ 10 ~5 

_Degrees north of the solar equator_ 
5 10 1$ 20 2$ 30 35 UP U5 go 55 60 65 70Tg 80 85 90 

1953 
July 5.6a 

9.7a 
10.7 
11.7a 
12.7a 
15..7a 
16.9a 
18.9 
20.7 
21.6a 
23.9a 
24.7 
26.6 
27.7a 
28.6a 

XXX X X X X X X X 

XXXXXXXXXXXXXXXX XX 

xxxxxxxxxx 

xxxxxxxxx 
22332---- 
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Table 8l 

M 

Zurich Provisional Relative Sunspot Numbers 

Date RZ* Date Rz* 

1 0 17 16 

2 7 18 21 

3 0 19 11 

4 0 20 3 

0 21 14 

6 7 22 0 

7 1 23 0 

8 0 24 0 

9 9 25 0 

10 20 26 0 

li 22 27 0 

12 16 28 0 

13 23 29 0 

14 24 30 0 

15 40 31 0 

16 19 Mean: 8.5 

*Dependent on observations at Zurich Observatory and its 
stations at Locarno and Arosa.- 



Table 82 

American Relative Sunspot Numbers 

June 1933 

Date R * 
A* 

Date ra1* 

i 14 17 21 

2 26 18 18 

3 24 19 26 

4 35 20 29 

5 34 21 18 

6 34 22 17 

7 32 23 13 

8 34 24 12 

9 30 23 17 

10 28 26 13 

11 17 27 5 

12 7 28 4 

13 
i 

3 j 29 7 

14 18 30 6 

15 21 

16 
25 

L. 

Mean: 19-6 

•^Combination of reports from 28 observers; see page 10. 
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Table 84 

Indices of Geomagnetic Activity for Jme ].9?3 

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

Magnetically selected quiet and disturbed days 



46 Table 85. Geomagnetic Planetary tl^so-hour-ran :* inllcco F/o 

January 1937 February 1937 Fare!' 1957 

E 1 234 5678 Sum 1234 5078 Dura 1234 5678 Sum 

1 10Q+Q+0+ i-e+o+o© 3+ 3o3-3-2+ 2-1+1oO+ 15© 3»2-3o4- 3-2+4o6- 2uo 
2 0ol-0+2o IgO+2+4® 11- O0O+I+I+ Idol—4o 10- 4+405-3— 3+4-4-20 20+ 
3 3-4-1+20 2-1-Qol- 13- 6+006-40 3©5-7-3+ 40- 261-0+0+ O+O0O+Q0 4© 
4 2o3©2+2© lol+2-X- 146 3©2+2o3+ 3+2+3+3- 22+ 0+1-1+1- 301-0+2- 9- 
5 0+2-2-0+ G+I0I+O+ To 3+4-4-2- 2+3-4-40 25o 2o4-4©6- 5+4+3+4+ 33- 

6 l+2-lol- 1q0+0+1~ 7o 3-4-204- 3-2+3o3o 23 0 4-2dol+ I+O0I-I+ 11+ 
1 X+l+2“l+ 2-3 06-4+ 20+ S+3-3-2+ 2+1+1+20 17o Oo0+0+0+ I-I-I0O+ 4- 
8 4-1+1-1- C+O+Xdo 9o O+l-2-lo 1-101+2+ 9c OoO+l-l- OoOolol- 3+ 
9 1+2+3o4o 302+4-4+ 24o 3+2o3-3- 4o4o4+4+ 27+ 3-3olol+ 1+1+2-2- 14o 

10 3+3-364” 4q3o3+4+ 27+ 3o3©3-2+ 4-o2+3-3o 23 c 2-l+lol+ 2-2-lolc Hr 

11 3-3o3o2o 2©2+2o4o 21o 3o3+3+2- 5-2+3o2o 21+ lo1-0+1- O+I0I+I+ 7- 
12 2+2o2q2- 3-3+2+S+ 19- 2ol+2+2o 2o3c3o4o 20- O0O0O+O+ O0O0O0O+ lo 
13 4-3+3-20 2ol-2-2- 18- l@l+3o5- 4oSo3o4~ 22- Ool+loO* 1-2-2-50 12- 
14 2-1-2-20 1-0+1-1+ 9® 3+2+2-I* 0+2o3+4o 18+ 5o5o3-5o X+3o2g2~ 24- 
15 O+QoC+X- I-O+O0O+ 3- 4-2o2o2e 2+2o3o2+ 19+ 3©3©4©5- 6-3+2-1+ 27- 

16 l+lololo 1-G+QoQ© 5+ 4-2+2+30 3-3ol+2o 20+ 2+I-I0O+ 1-2-2+2© Ho 
17 0+0+l-2o loO+lo2- 7+ 1+202-3- 3+3-2+2+ 10+ 3o3-2o2o 1o1o2g3o 17- 
ia I0I0I-O+ 1-1-0+3.- 5+ 3-2+lo2- 2+l+4-4e 19® 1+2-2+1+ 1-1+1-2+ 12- 
19 Q+OoOol- I-I-I0I+ 5- 4+304-4- 4+5+4©3o 31+ 2-1-1+1- O+O+I0I+ 7+ 
20 I-O0O0O+ 2-3-302- lGe 2+3o2o3o 3-3+3-2- 21- l+2oi-l- 1-1-1-2- 8+ 

21 2+2o2-3- 3+3+4-«4o 23 0 l+4-2©2- 3-2+4-3- 20o 061-1-0+ 1-2+203- 9+ 
22 2+lol+Xo I+O+I0O+ 9- lol*3-3e 3+3-1+2- 17o 3©3+3-4© 4+3+3+40 23o 
S3 1—1—1—0+ 1—O+loG* 5- 2ololoO+ lol-X-l+ 80 3+4-2o2© 5+2-1+0+ IS- 
24 OoO+l-l- loOoOol- 3+ l02o4-5- 2-lol-l+ 14© 2o2-2<L+ 1+2-3-30 15+ 
25 0+0+1—1— I0O0O0O® 3© 2+3-3-3- I+I0I0O+ 146 1+0+2+3+ l+l-lolo 11+ 

26 OoOo2-l+ 0+0+0+Q+ 4+ 024*2+ lie loO+4—2— 2+l+3+4o 16— 
27 0+lo4~4o 4o2+3o2+ 21- 3-3+1+2+ 201+1+1- 15© 4+4+3+40 564+4-4- 33- 
28 3-3+2+2+ 3»2o3o3- 21e 2olo2o2o 2+2g2©2- 15 0 5-5-4+30 2+2-2-3o 25+ 
29 3+3©2+2- 2-0+1-lc 140 3-3-2-1- loC-ol-2+ 12- 
30 Of 1-2-26 3-4+3-2C 16+ 203-2-1- 2o2Mol+ 16+ 
31 ?.-0+lc2- loX~Q+G© 6- 2+5+T+5+ 4-5-5-50 38+ 

April 1937 Hay 1937 June 1937 

s 12 3 4 5 6 7 8 Sara 1234 5673 sum 1234 5670 Sura 

1 5-1+1+1+ 2-1+2+3- 15- 4+5-303®'’’ 2+2 o3 ©3- 25o 3c3+3-2+ 201*3-1- 18o 
2 3o4-5o4+ 2o3+5©4“ 28 0 2+2+2-0+ lo2-2-2o 1? 0 2o2.-l+2« 2o2*l+2o 15" 
3 4-5 ©4 ©4- 4-304-4- 50+ 1+2-2+1+ C?+3o5—3— 15+ 3+lo2-l+ lold-lo llo 
4 3-2e2+2o 2+lo2+2o 17- 3-3ol+l+ l-3o5-5- 21+ lololol* 3o3-2+2+ 15- 
5 l+2ol-lo 1+2-1©0+ 9+ 7-6+7c5+ 506-I+I+ 35- 3“3-2*3- 3o3-4+5+ 26- 

6 1+2-1+1+ 2oloQ+l~ 10“ 2-2-0&0© X—O0Q+O+ 5- 5+5o6-50 5-5o3o3+ 3?o 
7 l-l-lol© 1-2+1+20 10- l-l+Oolo l+l+lol- 7+ 3c1+2-2+ >-3-2+5- 19- 
8 l-loO+l- l-O+Ool- 4+ l-GcXolo 0+l-lo2+ 7o 202-2-2- 1*1+203+ 15o 
9 1+0+0+Qo O+OoCoOo 2+ 2—2o2—?0 4+305046 2?** 3-1*102- l+l-l-l- lOo 

10 O0O0O+O+ 0+0+0+1+ 36 3+3+202- 3-1+3-3- 20- 0+4o5+2o I0I0I02+ 15o 

u 4-3+201+ l-2o2-0+ 15© 4o4-202+ 2o3-loO+ 18o“ 2*2-2ol+ 2olol-0+ 11+ 
12 O+i-2+20 4+4+S-4© 23- 1+3-1+1- lolololo IQo O+O+Od- l-l-2-lO 5+ 
13 4-1-3-2© 2-1+2+2+ 17- q* 2-3-1- 1+2 do 2- IX* Xo3-3o4+ 504-3-2- 24o 

! 14 0+201+0+ O+O0I0I+ 7™ 1-2-3-2+ 3-3+302+ 19- 3-304-2.0 201+2-3- ISO 
15 O+lolol- I+2o2ol- 9o 3o3©2+Io 2+2+2-S® 18- 2+2—3+2- 2ol~Xo?.o 13- 
tg 0+0+1-2+ l+lol-lo 8- 4o2o2+l+ 2+2*2+3-- 19+ 4-3+2cl+ 2«3-3o3- 2\- 
17 lo2-l+le lol+3o2o 12+ 2-1+1*10 102-1+1- 10c 4®3o3*3o 3o2o3o2+ 24- 
10 4o3o2o3- 2+2-2-3- 20 c Oolo2-lo 102-2-2- 10- 3-2o3o2o 3-3-2+20 19+ 
19 2o2+2-2- 2o2o3+4- 19- i02+3+3- 2+I+I0O+ 14+ 2-2ol+lo 0+lo2-l+ 10+ 
20 3o3o2+2o 2ol+l+lo loo OoOflol<- 1,**1** 5* 3+4+4+2e 3+3©5o4o 29+ 

21 404-3+3“ 2o2-lolo 19+ Oo0+1-1- 1+403-2- u+ 4-3+2-1- 0+2-3O2+ 17- 
22 1—04-2«*0* 1+1+1o2o 9- OoO+l-?o 2-2—2-1- 10“ 3-1+2-4+ 403+4-3+ 24+ 
25 i+ioioo+ 1+1+302- llo 1o2c3-1o 2-2-2el+ 13+ 2+2-1+iO 2+1+1-1+ 12o 
24 2-2+2o3- 4o5-5+8o 31- loO+l-l“ lalo3-2+ 10- 2o2+3+2o 4-404-2+ 23+ 
25 704-4-2- lo6o7+7+ 38- 3o4o3-3+ 2+3-3+4*» 25 0 3o3+2o3- 2+2+2-2+ 20- 

26 0-5-3+2+ 2o5o7-8+ 38o 4o5«-4-2- 2-2o3o2+ 23o 2ol+I+l+ O+O+O+Oo 70 
27 7o6o4o2+ 2o2-6+7o 38+ 2+2o3-3o 4©3+5o5+ 28- 2+3+3-40 4+S+5+5- 32o 
26 7006867+ 7-7-505+ 540 5-5+405- 6-5-6-6- 40+ 3o3o3+4- 2+2+2-2+ 22- 
29 2+2o4-3+ 4-4-4o4- 26+ P+5-4+4+ 2-2+3o4- 29+ 3+2+2-2~ 2o2-l-2o 15+ 
59 
31 

3+4o3+4© 3+304-4- 23+ 3- 3o2+2o 2+202+3- 
4- 3+Xol- Of1+2+30 

19+ 
16- 

2-202-1- loO+3-2- 12- 



Table 85 (continued). Geomagnetic planetary tbree-hoor-range indices lip. 

July 1937 August 3937 September 1537 

E 1234 5678 Sum 1234 5678 Sum 1 2 3 4 5-6 7 8 Sum 

1 3o2o2+2- 3+lJ-3-2o 18+ 2+202-2- 2-2+2+3o 17 0 1+1+202- 3o4-2^+ 19- 
2 2-201+1- l-2o2+2o 33- 40606+50 6-5-3+3o 38©- 2+101-1- l-O+O+Oo 60 
3 1+2-3-1+ I-O0O0I+ 9o 2o2+3o2+ 3q2o3~5+ 23- 101+2-2- 1-0+0+1+ 8+ 
4 2-100+1- 2-l-lol+ 8+ 6+4o4+3+ 2a2o3ol© 26o l+3o3~lo 2-1+2-1+ 14o 
5 3-3-2-2+ 3-3-2+2+ 19+ 4-1+X+lo Xo2-2+2o 14+ 4-3+3"2+ 2ol-lolo 17- 

5 4-O+I03+ 4-4-3o3+ 22© 2o2+2o2~ 2-2+2+4- 18o l42-Xol4 24242-2- 13+ 
7 4-3+4o2+ 2o2o2+2o 22- 3o3o3-3® 2+1+2-1+ 18+ 2-2-2o2o 1+1+2-1+ 13o 
8 1-1-1-1+ 1+1+2-1+ 9g 1+3-1+1© 0+0+0+0+ 8- l+loO+lo lol+2ol+ 9+ 
9 lo2ol+2+ 5o3o2o4o 21- X-X+1+1+ l+2-lolo 10- X024X4X0 1-141-2“ lOo 

10 5o4o3-l+ l-O+Ool- 15- 1-201+1+ 1-1+1+0+ 90 1+202-1+ 1o2+4+6o 20 0 

11 l-l+lolo 3+4-3+40 18+ 1-1-1-1+ 0+1-2-2+ 8+ S-6-4+3+ 3+3o2-l+ 28+ 
12 4o2o2-lo O+6+I0O+ 11- 2-2-2-Oj 1-1-2-1- 9o O+I0I-I+ I-O+I0I+ 7- 
13 O+loQ+1- 2ol-lo4- 10- 1+2-100+ 7+ 2+2-3+3- 2+2o2o3o 19+ 
14 S+3+4+4® 3o5+5o2+ 32“ 1+1-2-0+ 0+0+2-3- 9© 2o4-3+4o 2o2-2-2o 20+ 
15 303-3-2+ 2o3o3©2+ 21© 3-3o3-l+ 2ol-l-lo 14© 3+2+2+2o 2—0+lol+ 14+ 

16 1+2-1-1© 2+3-2-1+ 15” 04,0-ii‘’X“oXo G^-Q^O-^Xg 4+ 1-2+3+20 !+2o3o2o 17- 
17 2+2+3oX- lol+2o2© 15- 1-1+1-1+ leioo+io 7+ 2+40302- 2+2o3olo 19+ 
13 lal-0+0+ 101+2+3- 10- l+l-l+l- 1—1—2—0+ 7+ 3-3-1-1- 0+303-3+ I60 
19 lolol+lo 4o4+6o5o 22- 1+1-100+ l-2+l©2o 9+ 4-3oO+l- 2oO+loO+ 11+ 
20 4o5©4-3+ 2+2o2+3o 26- I+O0I0O+ 0+Xq2~!“ 6+ 0^,»Oo0404 X~Q«f X~3~ 5+ 

21 3-2+3-3- 3-1+2+3- 19+ 2-2-2-1+ 1-1-0+2+ X04 4o3ol-0+ 1-0+2-2+ 13 0 
22 4o4+6-5a 3+3o4+5- 34+ I+60808- 6-3o4+2+ 33+ 1+1-1+3- 202-1+1+ 12+ 
23 3o3+3o3o 3-4+5-40 28o 3-lo2-l- l+l-lolo 10 o 2<*2~X*20 l4l42“3o 15- 
24 6®5+3-3+ 3o3-4o4- 33- 1~0*0*0* 04*04’ 1***04 3+ 3o4+4-2o 2ol+l-2- 19- 
25 5-4+3-3- 4-4-4o3o 29- Ool+l-Oo 1-0+1+0+ 5- 202-1-1- 0+1-0+1® 7+ 

26 3o3o3©2© 3o5-lol- 1®4* X4lo2o2«” 13- 1+1-303- 2+2+lol+ 15- 
27 1+X+ 24* 1+ 11- 2+3+2+2- 2+4+3+4- 23+ 3ol+3+2- 2-2o2oO+ 15+ 
28 1-1-loio 9- 3e2o2o4- 4o2olo2^3 20- 042024X4 2“l4l4lO 11+ 
29 o+loo+o+ o+lol+2- 6+ 3©4-2-2+ 0+1-1-10 13+ l+lol-l- O+O+O0O0 4+ 
30 lolo2olo 2+2+lol- 11+ 2sl-loO+ O0O+O0O0 4+ OoO+l-2- 4o5+7-6o 25- 
31 O+O+lol- 102+2-20 9+ loO+l-l+ loO+O+lo 60 

October 1937 November 1937 December 1937 

E 1234 5678 Sum 1234 56 7 8 Sum 1234 5678 Sum 

1 5+4+5o3+ 3-3+4+30 31+ OoOol-lo l+lol+l+ 7- 504+4+30 3-2+3-0+ 25- 
' 2 3o2o3+2o 1—0+1—Oo 12© 3+3o2+3- 1-1+2+20 18- 3o4-4©3- 2-l+lol+ 19- 

3 2+3-2©4- 4+404+5+ 29- 2ol+3-lo Q0O+I-O+ 8+ 2-2o3-l+ 2+0+2-2- 14- 
4 7o7+8-4© 3+4-3o3+ 39+ OoO+2ol- I+I-O0O0 5© 202-1+2- l-O+l-l- 9o 
5 2+1+X+lo 3o3-lo2+ 15o Oo2-2olc I-I-I0O+ 7+ O0O+I-O+ 1-2-201- 6+ 

6 2o2+2o3+ 3o3-2+l+ 19o O+O+lolo l-04<O+l- 5- 2©3oO+2+ 2+2-2-2+ 16- 
7 5-4o4o3- 404-4-4+ 29o 1^2-4-2~2“ X*f3"*3o3*$* 17+ 2o3-3+3o 2o4-4-2o 22+ 
8 6-7-5o3+ 2+5-2+2- 32- 5-3+2+2+ 2+3o3+4- 25o 3”3o2-2- 3o3+2+2+ 20o 
9 0+1+3+4- 6+6+6-4+ 31+ 5o3o4-3o 4+3-lo2o 23- 3-3-1-1+ lo2-2+2+ 15- 

10 5-5-6o6- 4o3-2+4o 34o l+l+lol+ 2+2+Oolo 11- 3-2+202- 3+2+2+S- 19+ 
11 3-3o3+4o 7o6o5+4o 35+ 1o2o2-4- 2+2-3+3- 18+ 3o4o4-3o 3+2-2o2- 22+ 
12 3+2-4+5® 3o2-5+5+ 30- 3o3-2o3- 1+1+3-2+ 18 0 3-2-loO+ O+I-I0O+ 80 
13 4-3-3+3+ 4-3o1-0+ 21- l-2-2-X«f Of2o2^1o llo 0+l-l+2o O+O+l-l- 6+ 
14 l+5_4„3o 2o2-2-l- 19- 2-2+lo2o 2oloOoO+ 10+ O+l-l+Oo 0+1-000+ 4- 
15 1o2o4o4+ 4o3-5o2o 25© OoQoGcl- O+Ool-Oo 2- OOO0O+2- 2-1-1-00 5o 

16 2-0+3o2i» 2o2+2o2- 15+ O+O0O0O0 O0O0O0O0 0+ 2-1+0000 0o0oo+0+ 4- 
17 2-2ol+l- 0+lolo2- 10- l-lo2+l+ Io2o2-2- 12- 000+001+ 1-200+1- 5+ 
18 5-2-2-2+ l+Ool-l+ 12- 305-5+5- 4+404+4+ 33- l+3o3-3+ 3+5-4+4- 26+ 
1? 1-1-1-2+ 2+lo2+l- 11- 5-2o4-5“ 5-4+303- 28- 4-3o4+4© 3o4+4+3- 29+ 
20 O+O+O+Oo I0O0O0O0 2© 2+3o4o4- 4+4o2o2+ 26- 3~4^3»3o 5c4o4-2+ 25o 
21 0+0+2o2+ 2o2o2o2+ 13+ 2+3o2+3- 3+2o3o5- 21+ 2<f 2oX*f04’ 0*«-24>2‘f2'4' 13+ 
22 1o2q2+3+ 3+2+3+4- 21+ 3-3+3+So 4-4o4o3o 29o 2o2+4-3” 3o2o?-2- 19o 
23 3+3+4+40 4-4+4~6+ 33© 3+4-4-4~ 4©4o4-3+ 29+ 3-2+4-4+ 6+6-5ol+ 31+ 
24 6+2+3+4+ 5-4o4-4© 33- 3-4-4030 4g2o3+2+ 25o l+l-lcO+ lo4a5-3+ 16+ 
25 3+3o3o2+ 4-3+2o2+ 23 0 2-hOo2-<*2“ 14»X^2o2“ 13” 2-2+3o3+ 3-0+lo3- 17 G 

26 3+5o5o4o 3o4o4©4- 32o 1+2-2-0+ O0I+O0I+ 8- 3o4o3+4- 4-2+1-1- 21+ 
27 5-4-4040 4+4-3-30 28o Q+QoQ+1- 1+2-3o3+ 11- 2-1^2~lo OoOcOoOo 6- 
28 3o3-3+3o 2+3o3o4o 24+ 2+4-403; 403+3-3+ 27- Ool-l-l- 2-XoOolo 6- 
29 2+2+2+lo 1+3-2-2- 15+ 4-2o3-4+ 4o4+6-3+ 30o 2ol+0+Oo 0+0+0+1— 5+ 

'30 3-1-2-Xo O+Oolol- 80 2.4-3o4- 4o5-5+5o 32- 0+Ool-2+ 2oloO+l+ 80 
31 2-1-1+1+ 2-0+2-1- 9+ 1+1+1-0+ 3o3o3+3+ 16+ 

4 7 



48 Table 85 (continued). deoraagnetlo planetary three-hoar-range indices Kp. 

January 1930 February ‘1938 liar oh 1938 

. E 1234 5 o 7 8 Sum 1234 5 678 Sum 1234 5678 Sum 

1 303-1+2-*- 1+2-2+3- 17+ 2o2+2-2+ 4Q2+3-4© 21+ 4+4+3+3+ 4+4o5©3+ 32o 
2 2o2+2-3- 3+3-2+20 19o 3+3o3o3+ 3o2+2o2e 22o 3+2o3”2+ 2ol+lo2o 17- 
3 3ol+2-2- 3o2+3+lo 17+ 3+3-3+30 3+403-3- 25© 5-3o2ol+ lolololo 13© 
4 2+3-2+3+ 5+4+5o4+ 30- 3o2o2+2o 5+4-3o3- 22o 0+l+2olo 1o2o5-3+ 14- 
5 4-3+3o4- I-O+O0O+ 15o 3o3-2o3- 3-2-2oO+ 17o 3o2+5-3+ 5+6-5+4- 33+ 

6 O+Q+l+20 3--5-3o2+ 17- 2+7-6+40 4-5+5+4+ 38o 504-403+ 2-2o3o3+ 26o 
7 4-3o2-2- 304+4+5- 26+ 4o4o3+3o 5o4+3~3~ 29© 3-1+3-2Q 3o2+2-lo 17- 
8 5-5+4-2+ I0O0I04- 22- 2o2o3-3+ 3+6o6+5+ 31o 2-2+2-1+ l-loO+2o llo 
9 5-3+2+1+ 2-loloO+ 16- 3+6-4M+ 4+5-4-3o 33+ l-2-lol- 1-0+102+ 8+ 

10 2~2+l-'io I+O0I0O+ 8+ 4+606-4- 4+1+1-2+ 28+ X*loO*l,,“ 3.0 0*0*0* 5+ 

11 1+1-i+lc ls2cl+l~ 9+ 405+6-4+ 2o3o2olo 27+ Oolol+lo O+lcl+3- 9- 
12 1-Io3o2o l+3o4-5o 20- l-2-3+3o 302-1+3- 17+ 3+4o3©3o 4-4-1+2- 24- 
15 5+6-5-40 3“3o3-2- 30- 3+2+304- 3->-3-3+3+ 25o lo2olol- 1+1-1-2- 9o 
14 1c2o5+2- 3+2-2-2- 16+ 3+4o5o5c 6-6-4+-2o 35o 2+4-3+3+ 3-202+2+ 22o 
15 2c2o3o2o 2ol+3o3- ,18o 0+lo2olo 1-1-1-1+ 8- 3+3+2+3- 3+1+2-io 19o 

! 16 1+2-3-2-i 3+403+8- 26+ 2-1-2+20 lcl-1-2- 11- 0+0+0+2- O+I0I02- 7- 
17 7-6+7-6+ 8+8-5-6+ 530 1-0S2+2- 2-0+la2- 9+ 2+202-2- l+2oO+l- 12o 
18 4o5-3+3o 4o5+5-5q 34® l+3©2+2o 3-201-2- 16- loO+lol- 0+0+0+0+ 4+ 
19 4-J+4-4- 4o5o4©2+ 30- 0*0o0*lo 5- OoO+lol- O+OgOoOo 2+ 
20 2o4o4o4" 4cio5-4“ 30© Colo2ol- 2ol-0ol+ 8- O0O0O+O+ 0+0+0+lo 3- 
23 3+5-6-5- 5o4o3+5o 36- l-l-l+3o O+O0O0O0 6c I0O+O+I+ 3-2-2-4+ 13+ 
22 6-7+B+8+ 7-705+4+ 53o CoOqQ+1- 1-1-102- 50 4-5o6o5o 5+4o4+5+ 39- 
25 5o3o3o3+ 2+2+3+4+ 25- 3©3o3+2+ 4-3+3-30 24+ 6-5o5”6- 2+4-6060 39o 
24 3+4-3+30 3-3-3-30 24+ 2©2+3o2o 2+1+202+ 17+ 6+6+605- 3-2-2o3- 32+ 
25 4o3-2-5=* 6o7+9'-8+ 43+ 2»1-2o4g 3+4+402- 22- 2+2+3-3+ 3o2+3o4+ 23+ 
26 S+6+4+5” 4o4+4o2o 33o 2o2clo3- 3-2g3+3- 18+ 6+4-1+4- 4-3+3o3- 28- 
27 2-l+3o2o 3-4~3+3- 20+ 2o2oX+2q 3©3q3“4- 20- 462-2-1- l-O+2-lo 12- 
28 2-2o2-2o 3+1+3o3o I80 4 o3*3*?* 5**2*4*4o 27+ 2-201-1- XoO+O+2- Q+ 
2S 2-4-2+3+ lcl-4-5- 21o 1+0+1+20 2+3+4+Xo 16 0 
*0 3o2-l+l+ XoO+3-3- 14© lo2o2-lo O+O+OcOo 6+ 
31 3-2+3+4& 3+4+6o6o 32o OoOololo l-O+lolo 5o 

April 1933 May 1938 June 1933 
V* 1234 5678 SUS2 1 2 3 4 5 6 7 8 Sum 1234 5678 Sum 

1 I0O0I-2© 1+2+2+1+ llo X~X~loIo 0*j,0+2o24 8+ 2el©3-l+ 2-1-1+2- 12+ 
2 Q+Q+l-io Q+0+2o2o To 2&2+2o2o 3-1+102- 15 @ 2-1+1+2- 5~3o4+5o 21o 
3 2+lctlo2+ 3-3-2©2- 16- 2-4*303'” 2©3+5+4a 24 0 4©X+lol+ 1—0+Xo2— 11+ 
4 2©3a2o3- 3o2olole 17- 406—4—2o 4+7o5©3+ 35o 2©2+lo2- 0+1-0+1- 9© 
5 0+1© 1+0+ Q+QoOoO+ 4- 4®4o1q26 2-4©464® 25- 3-3-2S2+ 1+1+2-0+ 14+ 
6 3-3+5+40 2+2-3+40 27“ 3-5+305- 3o3-l+l- 19+ 2-1-1+1- 2o2+2-lo Hi- 
7 4+5-5©3+ 4-5-2-8+ 26- 1-0+1+1+ Io3o0+0+ 8+ lol+lol- I+I0I+4+ 120 
8 2o2o2o3- 2o£+2o2+ 17+ 162-1+1- 201+1+2- 11© 4-5-5H+ 4-4+5-4- 34- 
9 I+l©2-3o A+2+3+2+ 19+ loO+O+l- 1+1+2-30 10- 2©2+3ol- 202+1+2+ 160 

10 2+2-2~5o 3o3©I+lo 17 0 3+2+2&10 2o2-lol+ 15- 2+2o2+3© 3o4-4o3- 22o 

11 1-2-203+ 305-3+4- 22+ 3-3-2o2+ 2c*8-9“S“ 37- 3+3o3o3o 3o3o4-4o 26o 
12 2-2+3-30 3ol+4-3o 21- 7+7-6+40 4+5-5-7- 45- A+4+404- 2+4o5+5- 33- 
13 2+2-2+4+ 5o5o4o7- 31+ 6+2-I-I0 2+lolo3- 17- 4-5o5s4o 4-4-3-3+ 31o 
14 6-6+7o5o 5+4+4+3+ 41+ 303+3+3+ 6-4+4-6+ 35© 0*1* 1*1 1-0*0* 1* 6+ 
15 5-4-304- 3+3+2+3- 27- 5+5+3o3- 3o3+2-3o 27+ 2-I-O0O+ O+O+lolo 5+ 
16 3+7o9o8o 8-6-4+5+ 50+ 3-4-4-3- 3-303+3- 24+ OoO*2*2* y—2*2*2o 14+ 
17 2o3-3+4- 4-4«4+4o 28- 4-3+3o3- 2a2+3+2o 22+ 202-1+0+ 1o1o3t1+ 11+ 
18 4*'3o4°*3o 2*3*4*3* 26o 2-3o3-2- lol-lol- 12* 1+1o2+1+ l+lolo2- llo 
19 4-2+202+ 2o3-3o2+ 20+ l+lolol- l+2el+2- 10+ I0I0I-O+ 1+3-1-1- 8+ 
20 2+2-1+10 2+2-2-2- H» 1+1-0+0+ 1+1-1-2- To I0I-I-O+ 1-1-3.02+ 7* 
21 2+2c2o2- l+2o2+2© 16- lol+2+2o 2-1+C+lo llo 3o3-3+4- 3+2-2-2~ 210 
22 3o3+l+2- 3-3+4o3o 22+ 1*1*1* i* 2-*3~2-'.l* 13- 2-3-3-20 lol-l-l- 120 
23 4-3-5-5o 5o6-5-5+ 37- I0I0I-O+ 0+1-1-1- 5+ OeO+OoCo OoOoO+Oc 1- 
24 4~3+3-3+ 2+202+2- 21+ 0*1-* l**“2o 3*5~,,4r'*4* 20- Q0O+I+I+ 2-lo2-l+ 9- 
25 3+4o3o3+ 3+3-3+3o 26o 3o3c2o2- 2-l-»-2o3o 18- 2-lcl-l- 201-1-1+ 9- 
26 2+lo2-3o 3o2c'l--l+ 15o 1+2+2-1- l-loO+l- 9- .*.0 J.*2-,,l* J.*1o1g1* 10o 
27 l+2ololo 102-1+1+ .11- lo2ol+lo 1+2+3-2© 14- l+l+lo2o I0I-I0I+ 10- 
28 lol+O+lo l-l+O+Oo 60 1+2-5-2+ 3o3o3+3- 22o l-O+O+l- 0+0+2-1+ 6- 
29 2o2oloO+ 0+0+0+lo 7+ 3o4o5-4o 6o6-3+4o 35- l-rl~2oOo lo2-4o2~ 12+ 
30 OoO+l-lo 2o2ololo 80 3-l+4-3o 4~lo2+2o 20- 2-2+2-2- 2+2olol+ 14o 
31 2~I*-2+2- 1-1c2o2o 13- . r 



49 Table 85 (continued). geonQflnetlo planetary three-hoar-ran^e indices Kp. 

July 1938 August 1938 September 1953 

JB 1234 5678 3ua 1234 5678 Sum 1234 5678 Sum 

1 2+4+404© 4-3o3®5- 29o 1+1+3+30 5-5“3+5“ 24+ l+2-2olo 1-1+1+1+ 11- 
2 3o4+$-3- 3-2ol+l- 20+ 4+6o3o2e 2+3o4-5- 29o l-l-lo2o 2olol-2o lOo 
5 0+2+2oi- lol-O+Qo 7+ 4o2o2-0+ 003-2+7+ 20+ 2+2+3-30 2+2+1+20 18+ 
4 !+2o2o20 5+5o6-6o 29+ 5+5-T-6- 4o4+4-5o 39+ lolol+2- 2-5-1+30 14- 
5 4+4e2o2o 5-2+3-1+ 23+ 5©5o4-2© 4+4e4+3o 31+ 3-3-2-2+ 4-4-loO+ 18© 

6 3-4-3-3" 3o3o2oO+ 20© 3<s3+3-2+ 1+3-3-2+ 20+ Qol-1-20 2ol-l-2o 9- 
7 102-2-0+ l+l+l+2@ 11- 1+3&3-1+ 3o4-2+l+ 19- 203-2-2- 1+3+201- 15+ 
S 2o2o2o2- 2ol+lol- 13- 1-2-2-2- Ul-2©2- 11+ 2+2o2-2o 2o2©2+l© 15+ 
9 2-1-2-10 0+2-4-4+ 35o 1+1-1+C+ 2-0+101+ 8@ Ool-2+2+ J-3-3-2- 15® 

10 5“4-4-3- 3o5-5+4- 31+ 1+3+302+ 3-3~2o2+ 20- 2-202+3"- 3-2-2 -2- 16+ 

11 4-3-1+1- O+O+I0O+ 10+ 3o3+4o5+ 6o6-4©4- 35® 2©3olo2+ 2+2-2+2-4- 17© 
12 lol+lolo 2+1+1-le 10- 3-363-2+ 2o2o3-2o 19+ 3-3o3-lo 202-2+3- 13® 
13 1-1+1+2- 2+204-5- 18- 3©5o2+l- loO+l+l- 12+ 2-4+2+20 Io2o5o5+ 24- 
14 5+4+2o2+ 3o2+3+2+ 250 1—1—0+0+ 2olol+l+ 8- 5©6+2+2© 4-606-6- 37- 
15 2+3+5o4+ 6+6+7 ©7+ 41+ ■ O+O+O+l- 00I-I-O+ 3+ 6+7-7-?- T+6+6+4+ 51- 

16 5o3o3+5® 4+3+5o3+ 32+ 0+0+0+0+ Ov0+0+0+ 3- 4©3a2@l+ 2-2o3o3+ 20+ 
17 2o5-5+lo 0+1-1+0+ 12- O+G+lole 2-2ololo 8+ 3©4©2+l+ 2+3-1+0® 17 0 
10 Ool-l-lo 1+2—1+2— 8+ 2»i-a+o+ i-i-ioi- 60 2o2-2o2- 2-X+Qo2- 12o 
19 3ol+2+2+ 2olol+le 14+ O+l+l-l- l-l+l+lo 7+ l+l-l+l- 0+XoI+2~ 8+ 
20 l+2-2+lo lo2el+2o 13- 1-1-1-1- 0+0+1-6+ 4+ 3—1+2+1+ 201+0+0+ 12- 

21 2+1+2—2— 2—1+1+1+ 13- O+l-lolo 2+2+3@2- 12+ 0+lo2©l+ 1+2-3-3© 13+ 
22 1*2-2-!-. lo2+lol- 10+ 1+200+1- 5©4+4+3© 21® 2+3+3+4- 3-2oloO+ 19- 
29 lo2-2-l- l+2o2-2+ 12+ 4-4-4-60 5o3o3-2- 29+ 2o4©3o2- l+l+lol+ 16- 
24 2-l-lolo 1+101+2- 10- l+l-lo2» 2o2-4~4o I60 O+O+O+lo I0I-I-2- 60 
25 200+0+0+ 0+1—0+00 4* 4©2+2-l- lol+2+le 14+ 0+1—1—1+ 1-01+1+2+ 9© 

26 OoQ+lol— I+I0I-O+ 5+ I0I02-I0 loQ+l+U 9" 3+3-5+5+ 5-5-505“ 36- 
27 0+1+1+1— 10101—1+ 8- lol-lo2- l-l-l-lo 7+ 3-3-4©3o 3o3©3o7o 23+ 
28 Oo1-1-0+ I-I0O+O+ 4o l-l-lolo 1o3c3o2+ 13- 8-7o5o4- 4o3+3+2o 36© 
29 Oo1-1+2+ 3-2o3-3+ 15o 2+2©3©2© lol+4-2+ 18- 204-4+4© 3+2+2o2© 24- 
30 4*606-5+ 5o3o5-4+ 38- 3©4©2©2+ 2+2-2+Xo 19- I+20I+4- 5-3©7-50 28- 
31 3+I+I0I+ 1-0+1-0+ 9© 2©3-2-2- 2-0+0+0+ 11- _ 

Ootober 1958 November 1938 Bseember 1933 

E 1234 5678 oua 1234 56 7 8 Sum 1234 5678 Sum 

1 6—7+5—4+ 2o3—4-4o 34+ l+Xol-2- 3ol+lol- 11- O+O0OOO+ OeOoXolo 3- 
2 4*4-3-3- 3+3+3®3+ 26- 0+1—1©2— 2+2+1—1© 10© lei-2-3- 3+3+5-5© 22+ 
3 4-3+2+20 1©3+3+4o 23o l-l-lo2- l-lo2-l+ 9- 504+4-3© 3+404+4© 32- 
4 2+3®l+3® 4-1+2-1- 17 a 1+1+1+2- l+l+2olo 11+ 4©4-l+l+ 0+lo2ol© 15- 
5 OoO+lolo O+O0O+Q+ 3+ lolol-lo lo2oloO+ 80 1+3-2-3® 4-2+1-1- 16© 

6 0©2+3-2+ 2+2-2oO+ H- 2-2-2-20 2-1+2-1+ 13© 2o2®2o2- lol+2©2- 14- 
7 Oo2+5-5- 7©7o7o5+ 38® 1-102+2- 1-1-2+2- llo 2-XoOol- lo2-2ol- 9- 
8 6—7o7—3+ 5—404—2+ 39+ 2-4o3©4- 405-5+5- 29© 1-0+0+1- Ool-O+Oo 3o 
9 3«2-4-3+ l+2o2©3o 20© 5©4o4©4© 4©5©4+4o 34+ lo2©2-2+ 2-3o3-3® 17+ 

10 3+3©l+2- 3-2-2+30 19® 4+3o2ol+ loO+lolo 14® 2+3-3-3+ 4-05+6-4+ 30+ 

11 3o3+3-2+ 3-2e2oOo 18© l-lolol- l+lol+lo 80 3*3*305* X+2+2-2- 18® 
12 O+l-2-lo 1-0+2-2- 80 I0I-I0O+ O+O0O0O0 3+ 2-2+3-2+ 3©2©1+1+ 17- 
13 QoO+lol- 0+l-2o2- 7- l+l-l+l- I-O+O0O+ 5+ 2+3—2+2+ 2 0 2—3+ 2+ 19© 
14 I0I-I-O+ O+O0O0I- 4- 1-0+1-1- 2o3-3+3+ 14- 2+2-2~2+ 202+3+2+ 18© 
15 0+0+1+2- 2—0+1+1+ 8+ 3©2ol+l- 1-1-1+3© 13- '202+5-1+ 2-lolol+ 13+ 
16 2®2o2-3o 4-5-2+3+ 21- 1+1+202- 2S1+1-3- 13 e lal+3©3© 3-4®5+5- 23® 
17 3ol-l+3- 2o2ol-Oo 12+ 2©3-2©3+ 5©5©4-4© 28- 5©5""5—4— 3+4-4-40 33- 
18 0+lo2-2- 1-1+202+ 11® 2+2+3-3+ 3©l+3-2o ■20- 5-304©4+ 5o6-5-4- 35© 
19 3-3+202- 2+2-203- 18+ 3-2o2+3+ 2-102-1+ 16© 3-4-403- 4-4+3+3+ 28- 
20 2+404-3- 3-2+3+2- 23- 2-2-3©3o 302+2-1+ 18- 3+3+2+2+ 3-303+3+ 24- 
21 2-201+3- 3-1+2-2- 15© 2—1+3—40 4+4©4©4- •26- 2-2o3©3+ 3+lolo2- 17o 
22 0+l-2o2o 201+3-2- 13- 3-4+4-2+ 3-201+2© 21© 3+405-5- 402+2+2® 27+ 
23 1+3©4©4© 3+3+3”4- 25+ 3o3©4-2+ 3o3©2©3+ 23+ 3-2olol+ 2oO+lo2- 12a 
24 3-3+3©3+ 4+4+3o5- 29- 2©3+3+3© 3+4-4-30 25+ 2olo2-l- 1-0+1+19 9- 
25 5+4+405- 5-3o4o5- 35- 3+303-3+ S+3+2-2- 21+ 2-001-2- 201-0+0+ 7+ 
26 5+4-404© 5o5©4©5o 34© 3©3+4+4© 3+3+2+3- 26+ 1+1-0+0+ Q+Q+l-Qo 4© 
27 5-4o5©5- 5-4+4©3© 34+ 3-3-2-2+ 2olol-l+ 14+ 0+0+0+0+ 0+0+1-2- 4+ 
28 4©4o3+3+ 5-4-4-2- 28+ 1-1+2+2© 2oi+l+lo 12© 201+0+2- 3-201+2- 13o 
29 3-2+3+1+ l-3-3-2o 18- 2o2o2ol- 0+l+lo2© 11+ G+lol+2© 1-0+0+1+ 7+ 
30 4-1+1+1© O+O+O+Oo 8* 2+Oel-lo O+l-l-Oo 1+1+0+1— 1©2+1+1+ 10- 
31 l-2el-l- 1-G+O+lo 6+ 2-0+1+1- Q+Q+Ool® 6- 



50 Table 85 (continued). Geomagnetic plauetary three-hoar-ranfte iadioos Xr>. 

'"JZ'-Li'Cl- 1 jJj Fe’erticry 1939 riaroh 1939 

E 1 234 3678 So® 1234 5673 S«a 12 5 4 5678 

1 lcl-1+Io loloGol- 7- 2ololo2- 3g3q4o4o 20- 3-3-304- 4-403+5© 28© 
k Q+2-1+2© 2-l~lol“ 9+ 5-4-3-20 2+3+4o4© 27- 5+6-4-40 5+l+2o2+ 28- 
3 2-2-14-10 I+G+O+Q* 80 2+3+S+2+ 2©2-3-3+ LOo 2+4-J+3+ 3+4-3-5- 27© 
4 OololoOt- O0X-I0I+ 5+ 3-3-2+4- 3-1-1+1+ 17+ 5o5o4“3o 4-3-404+ 31+ 
5 2~3*2-2o 3-2+24-34- 19+ 2-2o2o3- 2+20404- 20+ 3+2o2o3o 2+304-3+ 23- 
6 2ol+lo2- S-2+3-3- 15+ 3o4©4+5+ 5+5+5+59 38- 3c*3o3+3+ 3 ©5+3-3- 24+ 
7 24-2-1+3- 2-2-3*2+ 16+ 5~5“3+5+ 4o3—3o2© 28- 3+3-1-1+ X+lolo2+ 14- 
8 5o3+2«2“ i+1+3+2* 18© 2olol-l+ 2~l+2o3o 13© 3©4+4-3o 2©2-$®2- 22+ 
9 2+3-4-30 2-2-2030 20o 2o2-lo3- 2+2+3+4- 190 3-4-5©4- 3o3-5o2- 25+ 

10 2q3+2o2* 3c-2©2+2o 19* 3+3+2o2@ 3+4-393- 23+ 3+2+2-1+ 3o2o2o3© 19- 
11 2o2o2-»2- 2o2o3-5o 17© 4+5-5-50 2cl~loO* 19- 102-3+5© 2+4o2o3o 20+ 
12 2o2o2olo 2*loXol+ 13- 2.-0+1-G+ I0I-O0O0 4- 3+3o2+5- 2©3o3-<3o 23- 
13 I0I+Q0X0 2-i+0sX+ 3+“ O+O0I-O+ 0+lc2+3e 80 2+1+3-3+ 2+X-Ool— 15+ 
U 3+3-1+2+ ?g5q1g4*- 20+ 2-1+3-2- 2o2-2+1+ 15- l-l+2o3+ 3-2+lo2o 15+ 
15 Xo3s2+2+ 2-2-1-1- 15+ 3+3+3-2+ 3+3o2ol+ 21+ 1-3-303+ 3-4+3-3- 22o 

16 X+Ool-2- 1o2o3©3- 12+ 2+4o4-2+ 3+3+2o5© 24o 4+4+4—40 4-3o3+5+ 50- 
17 4+4o3"*3+ 3+1+2+2+ 24- 2“3o3+3o 5+4-5+2+ 24- 4-4c4-lo 2o2+3olo 21- 
18 3-3o3+lo le1-0+2+ 14+ 3ol+4-2+ 2a5©2-3+ 20+ 2+1+1+20 I-I-O0O+ 9- 
IS lo1+2—1+ iol-2-3- 11+ 3-5+3+2+ 3o2-3©2- 2Xo O+I-I0O+ 0+0+2+2© 7+ 
20 3©3*3«2+ 0+1+2+2- 17* 2e5©l-l- 1+3—1+1+ 13© 404-1+1+ 1+2+0+1- ^Ca •a.*/1 V 

'21 2*2~2o2& 4*^.1 ^ 20© l+2+Ool- OcGoCeOo 4+ 0+3-5-5o 3-3o5—l+ 24+ 
22 Xe2e2ol+ 2-2—4—40 17+ OoOo 2X*4* X& X4- X®** 7+ 3o4+4o4o 4 ©4+4©4* 31+ 
23 3-3+2+?© 3u2o2-lt> 19 0 3-2ol-lo 2*lo2c3~ X4+ 4+4-3-4- 3o40?©4+ 29- 
24 lo3+3ol+ X*0+l-2o 13© 3“4"2o3— 3+60?©7+ 35- 2+2+J-2© 5o2o2-3o 19o 
25 2+2+2p2— l+Ool—1@ 11+ 7+0—7—6© 6—50494+ 45- 2-3-202- 2-X~laS» 14+ 
26 OgO&G+I- 1-OoQoO© S*5* 2-2-lel- 1-1+1+5- lie 3©3-2+2+ 2-2«3+3+ 20+ 
27 GoQcO+Oo ©+O+O06© 1© X-W-l- 2+3+1-1- 4*4o3-3« 1+5-5+5© 2S+ 
28 0©1-0+1- lo2©2©2@ 9- lo2®2©£~ 2c4o2+3*» 16- 4-4o3+4— 5+6+6+7- 59+ 
29 301+0+1- OoOoO+la 7- C—&+6&6© 6—5+6—5+ 460 
30 1&14-2—X© 1+1—1—1— 6+ 4+4©4-3+ 3+4+3+5© 33+ 
3! 0+3-i@2+ i+X—0+0+ 9© 4+4+2+3+ 3©5©5©4© 

1 ■ 
April 193S 193$ X?f§ 

.8 12 3 4 5 6 7 3 Sam ‘12 3 4 5 6 7 8 SS3 1234 56 7 8 Svsa 

! 1 4o5-4©3« 3+405-4* 3Zq Sc1+3+6& 7-5®6+5+ ^ fi 2&2-1+1+ 4—5—4—3— 2X« 
1 2 4~4&2©2+ 3©3+3+4+ 26© 6©3*6+$— 4+4+4—4© 39- 4o5-5+3« 4-403+30 29© 

5 5-5+4©5+ 3-2+3©3© 24+ 5—4—4+4® 5”t/+4**3© ?3& 3-3«3+4- 4-5«5-2+ ?,4* 
4. 5+3+302© 2-2u5o4© 24+ 5—£+2-5- 102+2-1© 13* 5+4—3+5— +©4—3—2+ &6- 
3 4®4+4**3+ 4o2©2®l+ 25— 2^5*3+3© 2*3+6050 2S* 2*305+5- 3*3-1+2+ 21© 

6 1—3®4—2“ 2-*©X+0+ 15+ 4©3+3+4—■ 6—5©5—6& 5b‘- 2o2+2clo lol+lo2«* 12+ 
7 lol+2ol+ 2-2+In1- H+ ?«*(, 06^50 4©4©?+48 33- 2—lo.l+l— 2—1+1'—0+ 9- 
fi loS+SoX* g©2)'4©3@ 18® 6-4+504- 5-5®4©4- 34© 2—2—1+1- 2—1+1+0+ XOo 
9 3+2+292® 3©3©4»5+ «5* 4©6-4-4+ 5+4—2o2+ 29© l-l+lolo 1c0+0q20 7+ 

10 5+4+5©4+- 50403**5+ 2+2©2©l+ 2—4—2©!© l6o 3o5ol*2- 2+1*1—lo 14+ 

11 503+3+5- 3©5-4-+4o 32+ 2-2©1*30 g+l-loO* 12+ lol+2»2+ 2-l-lo2o 12- 
VI 5+5,a4<*3+ 3*l+2o3- 24* l«2-2-l+ gal+1+2- 12© £“2©2"1© 2—lcO+2— Ue 
13 3»2o4,52“ 2+2-2®l+ 18™ 0C-2-3+2* 3 ©2-1.+2+ 16 0 5-3-2+20 2*3*4-40 £3e 
H 2+3-2-S+ 2+2S-2+2+ 19- 1-102-1- 2-1+2-1* 10 0 6-5+7-fo 5-4+4-40 41+ 
15 i®2©2~2« 2-l©l«lo 11© 2®>-3o2q 302+2-2+ 19© 3o3o3-2@ >o2+2o3o 21o 

16 l-lolol- 0+0+0+3o !} 4- 5+5-5o4o 3-2-202- 25 0 4+5-S+7- 3o3a2ol+ 70* 
17 6-7+307- 8-7+7—6+ 56- 2o2-2+2a 2©3-4o3* 20c 10+ 
18 2+2*6o40 6-5*5o5« 35* 5+3o2©2o 2+5—2—3+ acxtv 3+4-'>+3+ 4-3+3+40 28o 
IS 4o4©5-3— 6-7-5©4o 57- 3+4o3+l+ 1-1+3-5+ 20© 4-4©4©30 3+3+2+4© 28- 
20 4+4©5©4- 4-4+3+3© 3 3**^ 405-4-5© 2*2+2-2+ 24© 4+4-4-?- 5+2o2o2+ 24 0 

21 4o4—4©3+ 4 “4+4-3+ JOo 2+2—2—2+ 3+4+4+++ 24+ 4-4o4©3© 3«3+4o2o 28o 
£2 4o3oO+2- 4—4©5—3+ 25- 5-4o5-5- 3o3*2+5+ 32o 3-4-5+2+ l+2+2©2+ 40o 
23 4^7 0 u-G 0 + /***o 04 ■'*’ 47+ 3+4-403© 3-J+5-5+ 30o 3+3o2+3+ 3o2+3o.3d 23+ 
24 5+2+202+ 1+709-7+ 34* 5^*5o;>o2- 5©4o?"-4+ ■31o 3+3©2oI* 2©2-1+3- 17+ 
25 7<.5+^>5-. 5+5o5~5- 4+3-3©30 5-5o4©5^ 31+ 2-202-1- 2-lolo2- 11+ 

26 4+?oloO+ lo2-lol+ 14- 4+4o4-3© 3©4o3*3- 2So 2+5—2o2© 1+2—5—4© 21- 
2? I-.I-I0I+ l-2ol-6o 13 0 3o3o2«2o l+lo5o4o 19 0 5+3+3+3- 3+5+2-20 25o 
23 4+v03o2© 3-2+3-3+ 24+ 5+4+4+3© 2ol©2o4- 26- lo?o2~2© >'+4o4-4+ 22o 
79 2+4-3o3+ 3-3©3o3- 24- 4+S-5+4+ 5-4-04+5+ 35© 3o5o4o4- 4o4+2o2o 28o 
«oj 
^ * 

?ol-l©l- 2+5-4-1+ 14+ 1+2-2-3— 2ol-l-lo 
2-2+2+10 14-0+1+3“ 

12- 
12o 

4-3-3+40 3o3-3-3+ 25+ 



Table 85 (concluded',. Geomagnetic planetary three-faour-range indices Kp. 

July- 1 539 Aug not 1939 September 1939 

E 1234 5 6 7 8 Sum 1 2 3 4 5 © 7 8 12 3 4 5' 6 7 8 sun 

l 2+203+4- 3~2*2~2+ 20* 2+2+1+1- l-lol-lo 10© O+X0I0X- 1-S-O+Oo 6- 
2 3~3e3+2© 2+2+2+2+ 20+ 1-lel+Ofr OaQoG+O© 4— 192-2-Xe 1+2o2o5- 15+ 
3 3+4o4of® 7~5oG-3o 37- O0O0O+O+ X-O+G+I® 3* 60605-5— 3©3+3+4© 55o 
4 3+3o2©2+ 4+5+6+?- 33+ O+laO+lo 1-lol-la 6© 3-3-102® 2~leloOt> 12— 
3 5+6+6+?- 7®7+5+5~ 50- l-lololo l-lolo2* 80 0©lol-0+ 0+0+1+2+ 6+ 

g 3-5*3+4» lo1-1-1+ 20® 1©1-1-1- 0+1-0+X- 5o 3-2-2+1+ 1+1&3-30 XGo 
T leG+0+0+ 1oO+1o0+ 5- l+l-i-la u1-1-0+ 3«5“2+2o 2ololol+ 15+ 
a XaQ+Ool* l+2«3el+ 9+ 1+1 —©©0+ 0+1+3—1© 8- 2-2—1©3© Xol+1+2- 13- 
9 5-ioo+x- l-i-o+i* 7© O©0+O+l+ 0+0©1*0+ 3+ 3+4-5+40 403+3+3+ 50+ 

10 2eX+I©Q+ l-l-i-o* 7© Oo1+1+5- 5-3+J+2+ Ife 3+4©3+2e 4©3—4-2- 25® 

11 0+loI-2+ 5-3o4-la 17- 2®l+l+0+ 3-3+3o€*- 20- 3-2+5-1- 2-1+2-Xo 14 0 
12 1-1+1+5- 4+5~2c3® 21- 6@0-7+7* 5o4-5-6- 4?- 4—-3+5+5— 2—1+2 ©3+ 21+ 
13 2-2-1+0+ 1g1+2o2- Ue 6«5+4**4* S+4+4-5+ 33+ £+1+1-2+ 2ol+la> 14- 
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Ionosphere Dtiturbanee® Observed at Washington^ Bs 0 

3© ©M4©a i©a@®ph©r® disturbances were observed during the south 
©f July® 

Hotel Observer® are invited to send to the C'SPL informatics 
©S: ti®s®g of beginning sad ©ad of sudden ionosphere disturbances 
for publication m ab©TO* Address letters to the Central Sadie 

■jopagation Labor&t©r^e lation&l Bureau of StendArds, Washington 
25s> B. Co 
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Fig. II. OSLO, NORWAY 

60.0° N, 11.1°E JUNE 1953 

-LIMITiNG FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig. 12. OSLO, NORWAY JUNE 1953 
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Fig. 13 UPSALA, SWEDEN 

59.8° N, 17.6° E_JUNE 1953 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig. 14 UPSALA, SWEDEN JUNE 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 
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Fig.30. PUERTO RICO, W.I. JUNE 1953 
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Fig. 3 2 GUAM I. JUNE 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig. 34. PANAMA CANAL ZONE JUNE 1953 
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Fig. 38 De BILT, HOLLAND MAY 1953 
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-LIMITING FREQUENCY = 3 Me. 
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Fig.50. HUANCAYO, PERU MAY 1953 
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Fig. 52. WATHEROO, W. AUSTRALIA MAY 1953 
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Fig. 56. BAKER LAKE, CANADA APRIL 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig. 6 2. ST. JOHN'S, NEWFOUNDLAND APRIL 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig.108, PORT LOCKROY DECEMBER 1952 
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Fig .'09. IBADAN, NIGERIA 

7 4°N, 4.0°E NOVEMBER 1952 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me 

Fig.llO. IBADAN, NIGERIA NOVEMBER 1952 
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G,-LIMITING FREQUENCY = 5 Me. 

X, --LIMITING FREQUENCY = 7 Me. 

Fiq. Ii4. LULEA, SWEDEN SEPTEMBER 1952 
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Fig. 118. LULEA, SWEDEN AUGUST 1952 

-LIMITING 

-LIMITING 

-LIMITING 

FREQUENCY = 3 Me. 

FREQUENCY = 5 Me. 

FREQUENCY = 7 Me. 

Fig. 120. IBADAN, NIGERIA AUGUST 1952 
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Imkm, ®£ Tables and Qro«h® of losesipherie Steta 

in 0BFL-1108 

Adak, Alaska 
Jim® 1953 . » . » , 

Akita, Japan 
April 1953 . 
Harsh 1953 • • . . . 

Anchorage Alaska 
Jto® 1953 . 

Sigaiot ?• Ip 
May 1953 . . 

Baker Lak®® Ganad® 
April 1953 . . . . . 

Baton leug®* Louisians, 
Jua@ 1953 . 
May 1953 • * . . . 

Bus®©® Air®s» Mgmtim 
February 1953 • . . 

J anuarj 1953 » . , 
Christehureh» lew ie&l&sd 

F®'bnas:ry 1953 . . . 
Jsaiaij 1953 « • . . 

9a Bilt* Holland 
m 1953 . 

Deception 2. 
February 1953 ♦ • • 
January 1953 « • . 

Fairbanks* Alaska 
Juno 1953 

Falkland Is* 
9#g®®b@r 1952 , , . 

F©r»o§&® China 
May 1953 . 

lort Chi®©* ©asada 
April 1953 . 

Gras, Austria 
Jua® 1953 ® • • . » 

Qr-mm 19 

Jua® 1953 . . ® . , 
Hmaeayog ?@ru 

May 1953 ...... 
Ibadan, ligeria 

JHoTssber 1952 • . • 
September 1952 • ® . 
Aagutt 1952 . . • . 

T&m&jzmsl Ziffa£U 

ik 56 

m 69 
19 71 

13 *k 

16 

1? 66 

ifc 58 
16 63 

19 73 
21 7? 

20 74 
21 ?8 

16 62 

20 7k 
21 78 

13 «k 

21 79 

16 63 

1? 6? 

2k 57 

15 6@ 

1? 65 

22 8© 
22 81 
22 82 
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Index (0BPL-n08« continued) 

Inverness, Scotland 
January 1953 , » . . 

Ihartousa, Sud&n 
January 1953 • • * • 

£irunac §u®&«a 
May 1953 ...... 

Leopoldville, Belgian Congo 
May 1953 ...... 

Llndau/Ears® Germany 
April 1953 ..... 

Lul®&e 3ved«n 
Saptes'oez* 1952 • . . 
August 1952 • e « „ o 

Maui* Hawaii 
Jim© 1953 ...... 

Harsarssuak, Greenland 
June 1953 ...... 

Okinawa I0 
June 1953 ...... 

Oslo, lorway 
Jua® 1953 ...... 

Panana Canal 2©n« 
June 1953 ...... 

Port Lockroy 
Deeeaber 1952 .... 

Puerto lies, W. l9 
June 1953 ...... 

Barotonga I. 
February 1953 .... 
January 1953 .... 

Resolute Bay. Canada 
April 1953 . 

St. John1*, Bewfoundland 
April 1953 . 

San Francisco, California 
June 1953 ...... 

Schwarzenburg, Switzerland 
May 1953 . 

Singapore, British Malaya 
January 1953 .... 

Slough, England 
January 1953 .... 

Tananarive. Madagascar 
October 1952 .... 

figure 1 

20 75 

20 76 

15 61 

16 64 

1? 67 

22 81 
22 82 

15 59 

13 55 

15 59 

13 55 

15 61 

21 79 

15 60 

19 73 
21 77 

17 66 

18 68 

14 57 

16 62 

20 76 

20 75 

22 80 
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Indax (QBFh~FlOQ» ceaslaflad) 

f@lqr©» 

April 1953 .. 
iiareh 1953 ...... 

Iroa®o» forway 

$wm 1953 » . . . • . 
Upsala. iw@d©a 

Just© 1953 ...... 
WiaMsami# Japan 

April 1953 • * . • . * 

March 1953 ...... 

Washington, B* 6* 

July 1953 ...... 
Wathsrooe W@@t@m Amstrali© 

ter 1953 ....... 
April 1953 ****** 

Whit® Sand®, Iw itaic© 

Jm 1953 • • • . . , 
Xaaagawa* Japan 

J^pril 1953 ...... 
March 1953 ....... 
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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). 

Mr 

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

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.) 

Ionospheric Data. 
Recommended Frequency Bands for Ships and Aircraf-t in the Atlantic and Pacific. 
Frequency Guide for Operating Personnel. 

m 

Semimonthly: 
CRPL—Ja. 

Monthly: 
CRPL—D. 

CRPL—F. 
♦IRPL—A. 
♦IRPL—H. 

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.) 
Nonscheduled reports: 
Methods Used by IRPL for the Prediction of Ionosphere Characteristics and Maximum Usable 
Frequencies. 
Criteria for Ionospheric Storminess. 
Experimental Studies of Ionospheric Propagation as Applied to the Loran System. 
Second Report on Experimental Studies of Ionospheric Propagation as Applied to the Loran System. 
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 Character¬ 

istics. 
**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. 

Japanese Ionospheric Data—1943. 
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. 
**R24. Relations Between Band Width, Pulse Shape and Usefulness of Pulses in the Loran System. 

The Prediction of Solar Activity as a Basis for the Prediction of Radio Propagation Phenomena. 
The Ionosphere as a Measure of Solar Activity. 

R27. Relationships Between Radio Propagation Disturbance and Central Meridian Passage of Sunspots 
Grouped by Distance From Center of Disc. 

**R30. Disturbance Rating in Values of IRPL Quality-Figure Scale from A. T. & T. Co. Transmission Dis¬ 
turbance Reports to Replace T. D. Figures as Reported. 

**R31. North Atlantic Radio Propagation Disturbances, October 1943 Through October 1945. 
**R33. Ionospheric Data on File at IRPL. 
**R34. The Interpretation of Recorded Values of fEs. 
**R35. Comparison of Percentage of Total Time of Second-Multiple Es Reflections and That of fEs in Ex¬ 

cess of 3 Me. 
Reports on tropospheric propagation: 
Radar operation and weather. (Superseded by JANP 101.) 
Radar coverage and weather. (Superseded by JANP 102.) 
Tropospheric Propagation and Radio-Meteorology. (Reissue of Columbia Wave Propagation Group 
WPG—5.) 

IRPL—R. 
R4. 

R5. 
**R6. 

R7. 
R9. 

**R17. 
R18. 

**R25. 
**R26. 

IRPL—T. 
Tl. 
T2. 

CRPL—T3. 

•Items bearing this symbol are distributed only by U. S. Navy. They are issued under one cover as the DNC 14 ( ) Series. 
•♦Out of print; information concerning cost of photostat or microfilm copies is available from CRPL upon request. 




