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SYMBOLS, TERMINOLOGY, CONVENTIONS 

Beginning with data reported for January 1952, the symbols, 
terminology, and conventions for the determination of median values 
used in this report (CHPL-F series) conform as far as practicable 
to those adopted at the Sixth Meeting of the International B&dio 
Consultative Committee (C.G.I„B.) in Geneva, 1951® Excerpts 
concerning symbols and terminology from Document Ho, 626-1 of this 
Meeting are given on pages 2-7 of the report GB?L-F89e MIonospheric 
Data,” issued January 1952, Bepriats of these pages are available 
up©a request. 

Beginning with data for January 19^5# median value® are pub¬ 
lished wherever possible, Where averages are reported, thsy are, 
at any hour, the average for all the days during the month for 
which numerical data exist, 

Th© following conventions &r@ ue®d in determining th® medians 
for hours when no measured value® &r® given because of equipment 
limitations and ionospheric irregularities. Symbols used are those 
given in Document Ho, 626-E referred to above, 

a, for all ionospheric character!sties: 

Value® missing because of A, C, F» L, M, N, Q, 
S, or T are omitted from the median count, 

b. For critical frequencies and virtual heights: 

Value® of foF2 (and fol n@ar sunrise and sunset) 
missing because of $ are counted as equal to or less 
than the lower limit of the recorder. Values of h'F2 
(and h1® near sunrise and sunset) missing for this 
reason are counted usually as equal to or greater than 
the median. Other characteristics missing because of 
E are 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 counted: 

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

the median. 
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The symbol W is included in the median count only 
whan it replace© a height characteristic, Thi® practice 
represents a change fro® that listed in issue® previous 
to CBPL-S78, 

Values missing for any other reason are omitted 
from the median count, 

c, for MUf factor (M-factore)s 

Values missing because of G or W are counted a® 
equal to or lets than the median. 

Values missing for any other reason are omitted 
from the median count, 

d, for sporadic 1 (£s)s 

Value® of fBs missing because of I or S (and I 
when applied to the daytime 1 region only) are counted 
as equal to or less than the median fell® or equal t© or 
less than the lower frequency limit of the recorder. 

Values of fXs missing for any other reason, and 
Taluss of h'ls missing for any reason at all are omitted 
from the median count. 

Beginning with data for Hovember 19^5* doubtful monthly median 
values for ionospheric observations at Washington, D» C., are in¬ 
dicated by parentheses, in accordance with the practice already in 
use for doubtful hourly values. The following are the conventions 
used to determine whether or not a median value is doubtfuls 

1, If only four values or less are available, the data are 
considered insufficient and no median value is computed, 

2, for the F2 layer, if only five to nine values are available, 
the median is considered doubtful. The £ and FI layers are so regu¬ 
lar in their characteristics that, as long as there are at least five 
values, the median is not considered doubtful* 

3, for all layer®, if more than half of the values used to cosh 
pute the median are doubtful (either doubtful or interpolated), the 
median is considered doubtful. 

The e&me conventions are used by the CBPL in computing the medians 
from tabulations of daily and hourly data for stations other than Wash¬ 
ington, beginning with the tables in IBPL-F18. 
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The tables and graphs of ion©spheric data are correct for the 
values reported to the CBPL, but, because ©f variations la practice 
in the interpretation of records and scaling and Banner of reporting 
of values# say at times give an erroneous conception of typical 
ionospheric characteristics at the station* Sosa* of the error* are 
dm® to i 

a. Differences in scaling record® when spread echoes are present* 

b. ©mission of values when fo2F2 is 1©@® than or equal to fo71a 
leading to erroneously high values of monthly averages or 
median value®» 

e® Oml®@i@n 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 effects were discussed on pages 6 and 7 of the previous 

S^eeries report IBPL-F5* 

Ordinarily* a blank ©pace in the fSs column of a table is the 
result of the fact that a saajority of the readings for the month 
are below the lower limit of the recorder or less than the corres¬ 
ponding value® ©f foE. Blank spaces at the beginning and end of 
column© of h*Jl, fol'l, h8E» and foE are usually the result of 
diurnal variation in these characteristics* Complete absence of 
median® ©f h5FI and fol'l is usually the result of seasonal effects. 

The dashed-line prediction curves ©f the graphs of ionospheric 
dmt& ire obtained from the predicted zero-muf contour charts of the 
CRPL-D series publications* Th© following points are worthy of notes 

a. Predictions for individual stations used to construct the 
chart& may be more accurate than the values read from 
the chart® since some smooth!sag of the contours is necessary 
to allow for the longitude effect within a zone. Thus, in¬ 
asmuch as the predicted contours are for the center of each 
zone, part of the discrepancy between the predicted and 
observed values as given in the 7 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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c, There is no indication on the graph® of the relative reliability 
of the -data; it is necessary to consult the tables for such 
information. 

The following predicted smoothed 12-month running-averag® Zurich 
sunspot numbers were used in constructing the contour chart©; 

Month Predicted Sunspot dumber 
195s* 195^^1952^19^ 1950^949^19^ 19**7 

December 15 33 53 86 108 114 126 85 38 
November 16 38 52 87 112 115 124 83 36 
October 1? 43 52 90 114 116 119 81 23 
September 18 46 54 91 115 11? 121 79 22 
August 18 49 57 96 111 123 122 77 20 
July 20 51 60 101 108 125 116 73 
June 21 52 63 103 108 129 112 67 
May 22 52 68 102 108 130 109 67 
April 24 52 74 101 109 133 107 62 
March 2? 52 78 103 111 133 105 51 
February 12 29 51 82 103 113 133 90 46 
January 14 30 53 85 105 112 130 88 42 

WORLD-WIDE SOURCES OF IONOSPHERIC DATA 

The ionospheric data given her© in tables 1 to 48 and figures 1 to 
96 were assembled by the Central Sadie Propagation Laboratory for 
analysis and correlation, incidental to CRPL prediction of radio propa¬ 
gation conditions. The data are median values unless otherwise indicated. 
The following are the source® of the data in this issue: 

Australian Department of Supply and Shipping, Bureau of Mineral 
Sesources, Geology and Geophysics; 

Watheroo, Western Australia 

University of Gras; 
Grms, Austria 

Meteorological Service of the Belgian Congo and Buanda-Urundi; 
Leopoldville, Belgian Congo 
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British Department of Scientific and Industrial Research, Badio Research 
Board: 

Inverness, Scotland 
Khartoum, Sudan (University College of Khartoum) 
Singapore, British Malaya 
Slough, England 

Defence Research Board, Canada; 
Baker lake, Canada 
Churchill, Canada 
fort Chimo, Canada 
Ottawa, Canada 
Prince Rupert, Canada 
Resolute Bay, Canada 
St, John's, Newfoundland 
Winnipeg, Canada 

Radio Wave Research Laboratories, National Taiwan University, Taipeh, 
Formosa, Chinas 

Formosa, China 

Institute for Ionospheric Research, lindau Uber Northeim, Hannover, Germany? 
Lindau/Hars, Germany 

The Royal Netherlands Meteorological Institute: 
D© Bilt, Holland 

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

Christchurch, New Zealand 
Raratongo, Cook Is, 

Norwegian Defence Research Establishment, KJeller per Lillestrom, Norway: 
Oslo, Norway” 

Manila Observatory; 
Baguio, P, I, 

South African Council for Scientific and Industrial Research: 
Capetown, Union of South Africa 
Johannesburg, Union of South Africa 

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

Kiruna, Sweden 

Research Institute of National Defence, Stockholm, Sweden: 
Upsala, Sweden 

Royal Board of Swedish Telegraphs, Radio Department, Stockholm, Sweden: 
Lulea, Sweden 
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Post, Telephone and Telegraph Administration, Berne, Switzerland: 
Schwarzenhurg, Switzerland 

United States Army Signal Corps: 
Adak, Alaska 
Okinawa I, 
White Sands, New Mexico 

National Bureau of Standards (Central Radio Propagation Laboratory): 
Anchorage, Alaska 
Maui, Hawaii 
Panama Canal Zone 
Point Barrow, Alaska 
Puerto Rico, W. I* 
Washington, D. C* 

HOURLY IONOSPHERIC DATA AT WASHINGTON, D. C. 

The data given in tables 49 through 60 follow the scaling practices 

given in the report IBPL-061, "Report of International Radio Propagation 
Conference, " pages 36 to 39* and the median values are determined by the 
conventions given above under "Symbols, Terminology, Conventions*" Be® 
ginning with September 1949, the data are taken at Ft, Beltoir, Virginia, 

IONOSPHERIC STORMINESS AT WASHINGTON, D.C. 

Table 61 presents ionosphere character figures for Washington, D. C,, 
during February 1964, as determined by the criteria givon in the report 
IRPL-R5, "Criteria for Ionospheric Storminess," together with Cheltenham, 
Maryland, geomagnetic K-figures, which are usually covariant with them. 
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RADIO PROPAGATION QUALITY FIGURES 

fables 63a and 63 ^ give for January 1954 the radio propagation quality figures 
for the North Atlantic area, the relevant GEPL advance and short-term forecasts, a 
summary geomagnetic activity index and sundry comparisons, specifically as follows: 

(a) radio propagation quality figure®, Qa, separately for each 6-hour interval 
of the Greenwich day, viz,, QQ-06, 06-12, 12-18, 18-24 hours UT (Universal 
Time or GOT). 

(b) whole-day radio quality indices (beginning October 1952), 3£&eh index is a 
weighted average of the four quarter-day Qa-figures, before rounding off, 
with half weight given to quality gmdei 5 aad 6. This procedure tends to 
give whole-day indices suitable for comparison with whole-day advance fore¬ 
casts which designate whenever possible the day© when significant disturbance 
or unusually quiet conditions will occur, 

(c) short-term forecasts, issued by CEPL every six hours (nominally on® hour 
before 00 , 06 » ® 18“ UT) and applicable to the period 1 to 13 
(©specially 1 to*.?} hours ah@a,&» lot© that new scoring rule® have been 
adopted beginning with October 1952 data, 

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

(e) half-day averages ©f the geomagnetic K indices measured by the Cheltenham 
Magnetic Observatory of the U» S. Goast and Geodetic Survey, 

(f) illustration of the comparison of short-term forecasts with Q^.-figures and 
also with estimates of radio quality based on GBPL observations only, 

(g) illustration of the outcome of advance forecasts (1 to 3 or 4 days ahead) 
and, for comparison, the outcome of a type of “blind" forecast. For the 
latter the frequency for each quality grade, as determined from the distri¬ 
bution 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. 

These radio propagation quality figures, Qa, are prepared from radio traffic 
data reported to GBPL by American Telephone and Telegraph Company, Mackay Badio 
and Telegraph Company, BCA Communications, Inc., Marconi Company, British Ad¬ 
miralty Signal and Badar Establishment, and the following agencies of the U. S, 
Governments—Coast Guard, Navy, Amy Signal Corps, and U, S. Information Agency, 
The method of calculation, summarized below, is similar to that described in a 
1946 report, IBPL-B31, now out of print. Only reports of radio transmission on 
North Atlantic paths closely approximating New York-London are included in the 
estimation of quality. 

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 fourmonths, usually a year, with 
a master distribution determined from analysis of the reports originally made 
on the 1 to 9 quality-figure scale. A report whoee distribution is the same as 
the master is thereby converted linearly to the ^-figure scale. The 6-hourly 
quality figures are (subjectively) weighted means of the reports received for that 
period. These 6-hourly quality figures replace, beginning January 1953* the half¬ 
daily quality figures which formerly appeared in this table. (These forecasts 
and quality indices are prepared by the North Atlantic Badio Warning Service, the 

CBPL forecasting center at Ft. Belvoir, Virginia.) 
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Table 62 gives for January 195^* the radio propagation quality figures for the 
Horth Pacific area, the relevant CBPL advance and short-term forecasts, and sundry 
comparisons, specifically as follows: 

(a) radio propagation quality figure®, Qp, separately for each of three 9-hour in¬ 
tervals of the Greenwich day, vis., 03-12, 09-18 and 18-03 UT (Universal Tim© 
or GOT). 

(b) whole-day radio quality indices for each Greenwich day. These are derived from 
the same basic data as the 9-hour indices, separately reduced* 

(c) short-term forecasts, issued daily at 02, 09 and 18 hour® UTe 
(d) advance forecasts, issued gemiweekly (CBPL-Jp reports) and applicable 1 to 3 

or 4 days ahead, 4 ©r 5 bo 7 days ahead, and 8 to 25 days ahead. The®® fore¬ 
casts are scored against the whole day quality indices. 

These radio quality indices, Qp» refer to radio propagation on optima® fre¬ 
quencies over moderately long transmission path© in the Horth Pacific area. Typical 
paths are Anchorage (Alaska) to Seattle, or Anchorage to Tokyo. The indices are 
derived from reports submitted regularly by communications ageneie® of the XI. S, 
Army and Air Force, and by Aeronautical B&dlo, Inc. Th© method of derivation of 
Qp differs from that of For Qp» each reported index is converted into a 
deviation (usually) fro® the 3-ncmthly mean for that index, in unit® of the standard 
deviation. These deviation© are averaged for all reports for a given 9-hour period. 
The average is then put on the 1 to 9 ^-ecale with an assumed standard deviation of 
1,25 and assumed means of 5»33» 5.33* and, 6.00* respectively* for the 03-12, 09-18 
and 18-03 periods, and 5,67 for the whole day period. (These forecasts and quality 
indices are prepared by the North Pacific Sadie Warning Service, the GHPL forecasting 
center at Anchorage, Alaska.) 

These quality figures &r®» in affect, a consensus of reported radio propagation 
conditions. The reasons for low quality are not necessarily known and may not be 
limited to ionospheric storminess. For instance, low quality may result from Improper 
frequency usage for the path and time of day. Although, wherever it i® reported, 
frequency usage is included in the rating of reports, it must often be an assumption 
that the reports refer to optimum working frequencies, ft is more difficult to 
eliminate from the indices conditions of low quality because of multipath, inter¬ 
ference, etc. These considerations should be taken into account in interpreting 
research correlations between the 0,-figures and solar, auroral, geomagnetic or 
similar indices. 

OBSERVATIONS OF THE SOLAR CORONA 

Tables 64 through 66 give the observations of the solar corona during February 
195^* obtained at Climax, Colorado, by the High Altitude Observatory of Harvard 
University and the University of Colorado. Table® 67 through 69 list the coronal 
observations obtained at Sacramento Peak, Hew Mexico, during February 1954* derived 
by Harvard College Observatory as a part of its performance of a research contract 
with the Upper Air Besearch Observatory, Geophysical Besearch Directorate, Air Force 
Cambridge Besearch Center. The data are listed separately for east and west limbs 
at 5~^eer®e intervals of position angle north and south of the Solar Equator at the 
limb. The time of observation is given to the nearest tenth of a day, CCT, 

Table 64 gives the intensities of the green (53^3A) line of the emission 
spectrum of the solar corona; table 65 gives similarly the intensities of the iirst 
red (6374A) coronal line; and table 66* the intensities of the second red \&?QZk> 

coronal line; all observed at Climax in February 195^* 



10 

Table 67 gives the intensities of the green (5303A) coronal line; table 68, 
the intensities of the first red (637^) coronal line; and table 691 the in¬ 
tensities of the second red (6702A) coronal line; all observed at Sacramento 
Peak in February 1954. 

The following symbols are used in tables 64 through 69* a, observation 
of low weight; corona not visible; and X, position angle not included in 
plate estimates* 

RELATIVE SUNSPOT NUMBERS 

Table 7O lists the daily provisional Zurich relative sunspot number, Hg* 
for February 1954* aB communicated by the Swiss Federal Observatory, Table 71 
contains the daily American relative sunspot number, HA’, for January and 
February 1954, as compiled by the Solar Division, American Association of Vari¬ 

able Star Observers. 

OBSERVATIONS OF SOLAR FLARES 

Table 72 gives the preliminary record of solar flares reported to the 
CRPL. 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, I.A.U., in various ebservatory 
publications, and elsewhere. The present listing serves to identify and 
roughly describe the phenomena observed. Details should be sought from the 
reporting observatory. 

Reporting directly to the CRPL are the following observatories: Mt. 
Wilson, McMath-Hulbert, U. S. Naval, Wendelstein, Hansel and High Altitude 
at Sacramento Peak, New Mexico. The remainder report to Meudon (Paris) 
and the data are taken from the Paris-URSIgram broadcast, monitored fairly 
regularly by the CRPL. The data on solar flares reported from Sacramento 
peak, New 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 Contract adminis¬ 
tered by the Air Force Cambridge Research Laboratories. 

The table lists for each flare the reporting observatory, date, times 
of beginning and ending of observation, duration (when known), total area 
(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. The column "SID observed" is to in¬ 
dicate when a Budden ionosphere disturbance, noted elsewhere in these 
reports, occurred at the time of a flare. Times are in Universal Time (GCT), 
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INDICES OF GEOMAGNETIC ACTIVITY 

fable 73 lists various indices- ©f geomagnetic activity based on data 
from magnetic observatories widely distributed throughout the world. The 
indices are? (1) preliminary international character-figures, C; (2) 
geomagnetic planetary three-hour-range indices, Xp; (3) magnetically selected 
quiet said disturbed days. 

The C-figure ia the arithmetic mean of the subjective classification 
by all observatories of each day's magnetic activity on a scale of 0 (quiet) 
to 2 (storm). The magnetically quiet and disturbed days are selected by the 
international scheme outlined on pages 219-227 in the December 1943 issue of 
Terrestrial Magnetism and Atmospheric Electricity. The details of the 
currently used method follow. For each day of a month, its geomagnetic 
activity is assigned by weighting equally the following three criteria? 
(1) the sum of the eight Kp's; (2) the greatest Xp? and (3) the sum of 
the squares of the eight 

Ep is the mean standardized X-index from 11 observatories between 
geomagnetic latitudes 47 and 63 degrees. The scale is 0 (very quiet) to 
9 (extremely disturbed), expressed in thirds of a unit, e.g., 5» is 4 2/3, 
5o is 5 0/3, and 5+ is 5 1/3. This planetary index is designed to measure 
solar particle-radiation by its magnetic effects, specifically to meet the 
needs of research workers in the ionospheric field, A complete description 
of Xp has appeared in Bulletin 12b, “Geomagnetic Indices C and X, 1948,* 
published in Washington, D, C., 1949t by the Association of Terrestrial 
Magnetism and Electricity, International Union of Geodesy and Geophysics, 
Xp is available from 1937 to date as noted in F108. 

The Committee on Characterization of Magnetic Disturbance, ATME, IUGG, 
has kindly supplied this table. The Meteorological Office, D@ Bilt, Holland, 
collects the data and-compiles C and selected days. The Chairman of the 
Committee computes the planetary index. Current tables are also published 
quarterly in the Journal of Geophysical Research along with data on sudden 
commencements (sc) and solar flare effects (sfe). 

SUDDEN IONOSPHERE DISTURBANCES 

Table 74 shows that no sudden ionosphere disturbances were observed at 
Ft. Belvoir, Virginia, during the month of February 195*G Table 75 lists 
the sudden ionosphere disturbances observed at Point Beyes, California, 

December 1953. 
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TABLES OF IONOSPHERIC DATA 

Waahln^ton, D. C. (38.7°H 77. 

Table 

1°V) 

1 

lebruary 1954 

Time h'F2 foI2 h'll foil h'l fol fit (M3000)T2 

00 (280) 2.1 3.1 
01 (270) (2.3) (3.1) 
02 260 2.4 3.1 
03 270 (2.7) (3.1) 
0b 260 (2.8) 3.1 

05 250 2.6 3.2 

06 240 (2.6) (3.3) 

07 230 3.1 —- —— — — 3.4 
08 230 4.5 220 — 120 1.9 3.5 
09 240 4.8 210 (3.5) 110 2.4 2.8 3.5 
10 2?0 5.1 200 3.7 110 2.6 3.4 

11 280 5.6 200 3.9 110 2.8 3.3 
12 280 5.7 200 3.9 110 2.9 3.4 

13 280 5.6 200 3.9 110 2.8 3.3 
14 280 5.6 220 3.9 110 2.7 3.4 

15 270 5.6 220 3.6 110 2.6 3.4 

16 260 5.4 230 3.4 120 2.3 3.4 

17 230 5.2 220 —- 130 1.9 1.9 3.5 
18 220 4.5 3.4 

19 240 3.4 3.2 
20 (250) 2.9 3.2 
21 (260) 2.4 3.2 

22 
[770] 

2-4 2.2 ft 
Time: ?5.o"w. 
Sweep: 1,0 Me to 25.0 Me 

Oslo. Norway (60.0°H. 11 

in 15 

1°E) 

seconds. 

Table 3 
January 1954 

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

00 (270) (1.6) (3.1) 
01 280 1.4 3.0 

02 270 1.4 3.0 

03 260 1.4 3.1 
04 (270) 1.4 3.0 

05 (265) 1.4 3.1 

06 (270) 1.4 (3.2) 

07 (1.4) (3.2) 

08 250 1.8 — — 3.1 

09 220 3.4 — — 3.0 3.4 
10 215 4.3 — - - — 3.0 3.6 
11 225 4.8 225 - - 2.0 3.0 3.6 
12 220 5.1 225 - - 2.0 3.0 3.6 

13 220 5.3 225 — 2.0 3.0 3.6 
14 220 4.9 225 - - 1.9 2.4 3.6 

15 215 4.6 — — 3.6 

16 215 4.0 — — 1.4 3.5 

17 215 3.4 3*4 

18 230 2.2 3.4 

19 (245) 2.0 3.2 
20 (1.8) (3.1) 

21 -- 1.8 (3.1) 

22 _ 1.6 — 

23 — 1.7 (3.1) 

Tine: 15.0°E. 
Sweep: 0.6 Me to 14.0 Me In 8 minutes, automatic operation. 

Table 5 

Graz, Austria (47.1°N, 15.5°E) January 1954 

Time h' F2 foF2 

00 280 2.9 
01 280 3.0 
02 280 3.0 
03 280 2.9 
ou 280 2.8 
05 240 2.9 
06 250 2.2 
07 245 2.2 
08 200 3.8 
09 200 5.0 
10 200 5.2 
11 220 5.3 
12 210 5.8 
13 215 5.0 
14 210 5.0 
15 200 5.0 
16 200 4.8 
17 210 3.9 
18 240 3.2 
19 240 2.9 
20 250 2.9 
21 300 2.8 
22 280 3.0 
25 280 3.0 

Time: 15.0°E. 
Sweep: 2.5 Me to 12.0 Me in 2 minutes. 

h'E foE fE 8 (kQQOO )F2 

Table 2 
Anchorage, Alaska (61.2°H, 149.9°*) January 195^ 

Tabl. 4 
Upsala, , Sweden (59.8°S. 17.6°E) January 1954 

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

00 290 2.0 2.9 
01 290 2.0 (2.9) 
02 295 2.0 2.9 

03 285 2.0 3.0 
04 295 1.8 2.2 2.9 

05 (280) 1.5 2.2 (2.9) 

06 (275) 1.5 2.2 (3.0) 
07 — 1.5 2.0 (2.9) 
08 240 2.2 — S 3.2 

09 220 3.a 120 1.6 2.2 3.4 
10 220 4.5 225 (2.4) 120 1.7 1.9 3.5 
11 220 4.9 220 2.7 — 1.9 2.1 3.5 
12 22C 5.1 220 2.7 — 2.0 1.9 3.5 

13 225 5.2 220 2.5 — 1.9 3.5 
14 220 4.8 220 2.4 130 1.7 3.5 

15 215 4.3 — X 1.8 3.5 

16 215 3.7 — I 1.8 3.3 

17 220 2.8 — — 3.3 
18 240 2.1 3.2 

19 260 2.0 3.0 

20 (300) 1.9 (2.8) 

21 290 (1.9) (2.9) 
22 (285) (2.0) (2.9) 

23 (300) (2.0) (2.9) 

Time: 15.0UE. 
Sweep: 1.4 Me to 17.0 Me in 6 minutes. 

White Sands, Hew Mexico (32.3°H. 

Table 

106.5°*) 

6 

January 1954 

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

00 2S0 3.1 77C 
01 270 3.2 3.0 
02 260 3.2 3.1 
03 250 3.1 3.1 
04 240 3.2 3.3 
05 240 2.9 3.2 
06 270 2.8 3.1 
07 230 3.5 — — -- — 3.4 
08 230 4.9 220 — 120 1.9 2.7 3.6 
09 250 4.9 220 3.3 120 2.4 3.2 3.5 
10 270 5.4 220 3.8 110 2.7 3.4 3.5 
11 280 5.8 220 4.0 110 2.9 3.1 3.3 
12 270 6.4 210 4.0 110 3.0 3.7 3> 

13 270 6.0 220 4.0 110 2.9 3.4 3.4 
14 250 5.8 210 3.9 110 2.8 3.3 3.5 
15 250 5.7 220 3.7 110 2.6 3.6 3.5 
16 230 5.4 220 — 110 2.2 3.2 3.5 
17 220 4.8 3.5 
18 230 3.5 2.5 3.4 
19 240 2.9 3.1 3.4 
20 240 2.8 3.4 
21 250 2.5 3.2 
22 280 2.7 3.0 

23 280 3.0 3.0 

Time:105.04*. 
Sweep: 1.0 Me to 25.0 Me iu 15 seconds. 



Tabl. 8 

I 3 

Sweeps 1.0 He to 25.0 He Id 1% ®e©oods0 

Puerto Rico, ff.I (18.5°H 

Table 9 

67.2°») January 1954 

Time h' F2 foF2 h'Fl foFl h'E foE fEs (M5000)P2 

00 260 5.8 5.0 
01 260 4.0 5-1 
02 230 4.2 5-2 
0} 220 4.5 5.5 
Ok 230 5.8 (5.2) 
05 260 5.2 5.0 
06 240 5.2 5.2 
07 230 5-8 5-4 
08 230 5.1 220 -— no 2.0 2.1 5.6 
09 250 5.5 230 no 2.6 5.1 5.6 
10 260 5.9 220 4.0 no 2.9 5.2 5.6 
11 260 5-9 210 4.2 110 5.0 5.9 5.6 
12 280 5.8 200 4.2 no 5.1 4.0 5.4 
15 290 5.9 200 4.2 110 5.2 4.1 5-5 
14 280 6.5 220 4.2 no 5.1 5.7 5.4 
15 270 6.2 230 4.0 no 2.9 5.8 5.4 
16 260 5-9 220 5.9 no 2.6 5.6 5.4 
17 240 5.7 220 — no 2.1 5.2 5.5 
18 220 5.4 2.9 5.6 
19 210 4.2 2.8 5.6 
20 240 5.0 2.5 5.5 
21 270 5.2 2.2 5.0 
22 260 5.7 5.1 
25 250 5.8 5.1 

Time: 6o.o°w. 
Sweep: 1.0 ito to 25.0 Me in 15 seconds. 

Table 11 

fieeolute Bay, Canada (74.7°h, 9h.9°y)_Peoab.r 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (H3000)F2 

00 260 2.6 2.7 3.2 
01 250 2.5 3.5 3.2 
02 250 2.3 3.0 3.2 
03 260 2.0 3.1 3.3 
04 260 2.2 3.2 3.2 
05 250 2.4 3.1 3.3 
06 280 2.4 3.7 3.3 
07 290 2.2 3.8 3.1 
08 260 2.8 4e4 3.2 
09 260 2.9 4> 3.1 
10 250 3.0 3.8 3.2 
11 250 3.0 3.8 3.2 
12 240 3.2 3.4 3.2 
13 240 3.0 3.9 3.2 
14 240 3.0 3.0 3.2 
15 240 3.0 3.2 

16 240 3.0 3.2 
17 250 3.0 3.2 
18 250 3.0 3.2 
19 250 2.8 3.2 
20 250 2.9 1.9 3.2 
21 250 2.8 3.0 3.2 
22 250 2.6 3.2 
23 Z5° 2.7 3.2 

Time; 90.0°w. 
Sweep: 1.0 Me to 25.0 Me in 15 •econde. 

Maul, Hawaii (a0.8°N„ 156.5°W) January 1954 

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

00 510 (2.5) 2.4 3-0 
01 280 (2.7) 2.2 (3-D 
02 240 (3.0) 2.1 (3.4) 
03 240 2-5 3.0 3.6 
04 240 2.1 2.7 3.6 
05 280 1.8 2.8 3.3 
06 300 1.6 3.8 3-0 
07 270 2.9 — — 3.3 3-1 
08 250 5.2 250 — 120 2.0 3.8 3.4 
09 290 6.3 240 4.0 120 2.5 4.9 3.3 
10 290 7.5 230 4.1 120 2.9 5.5 3.2 
11 290 8 0 0 220 4.3 120 3.0 5.2 3-2 
12 320 8.2 200 4.4 120 3.1 4.8 3-0 
13 300 9.0 210 4.3 120 5.1 5.4 3.0 
14 280 9.4 220 4.2 120 3.0 4.9 3.2 
15 270 9.1 230 4.1 120 2.9 4.5 3.2 
16 260 7.3 240 3.7 120 2.6 5.3 3-4 
17 240 6.0 240 — 120 2.0 4.4 3.5 
is 220 4.7 — ... 5.0 3.6 
19 220 3.4 4.1 3.6 
20 (270) 2.7 4.0 3.0 
21 270 3.2 3.9 3.2 
22 260 2.7 3.2 3-3 
23 270 2.7 2.5 3.2 

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

Table 10 
Panama Canal Zone (9-1t0N, 79-9°*) January 1954 

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

00 250 3.0 2.5 3.1 
01 240 3.2 2.6 3-3 
02 230 3.3 2.6 3-4 
03 210 2.6 2.8 3-6 
04 240 2.2 2.5 3.2 
05 270 2.3 2.8 3.2 
06 260 2.4 2.4 3.2 
07 240 4.2 —. — — (1.7) 2.1 3.5 
08 260 5.4 240 — no (2.3) 3.4 3.5 
09 270 6.0 230 4.0 no 2.8 3.6 3.4 
10 280 6.8 210 4.2 110 3.0 4.2 3.3 
11 280 6.6 200 4.3 110 3.2 3.9 3.4 
12 310 6.8 200 4.3 110 3.3 4.7 3.1 
13 320 6.8 210 4.2 no 3.2 4.7 3.1 
14 310 7.9 220 4.2 no 3.1 4.8 3.1 
15 280 7.8 220 4.2 110 3.0 5.2 3-3 
16 270 7.6 230 4.0 110 2.7 5.2 3.4 
17 240 7.1 220 (3.5) no 2.2 4.3 3.6 
18 220 5.5 3.8 3.7 
19 220 3.8 3.9 3-6 
20 230 3.0 3.2 3.4 
21 270 2.6 2.9 3-1 
22 290 2.6 2.6 3.0 
23 280 3.0 2.4 3.0 

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

Table 12 

Point Barrow, Alaska (?1.3°B. 156.8°*)_December 1953 

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

00 — (2.5) 5.4 — 

01 300 (2.5) 5.0 — 

02 270 2„4 5.2 (3.4) 

03 (260) (2.6) 4.5 0.4) 
04 280 (2.9) 4.* (3.4) 

05 (310) (3.0) 4.6 0.2) 
06 (340) (3.5) 4.5 (3.1) 
07 (300) (3.2) 4.7 (3.3) 
08 — — 4.5 — 

09 (380) (2.5) 4.5 0.1) 
10 300 2.6 4.2 3.2 
11 280 2.6 3.4 3.3 
12 260 3.1 3.0 3.4 

13 250 3.4 2.3 3.4 
14 250 3.3 2.6 3.4 

15 260 3»o 2.3 3.4 

16 260 2.5 2.4 3.4 

17 300 2*0 2.4 3.3 
18 (270) (1.5) 3.5 — 

19 
20 

(350) 
(330) 

(3.0) 
(3.0) 

3.4 
3.5 O.o) 

21 (300) (2.7) 4.1 0.3) 
22 (300) (2.7) 4.3 0.3) 

— — 5.2 — 

Tine: 150.0°*. 
Sweep: 1.0 Me to 25.0 Me la 1} seconds. 
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Table 14 

Kiruna, Sweden (67.8°H, 20.3°I) December 1953 Lulea. Sweden (65.6 H 22.1 1) December 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 (345) (2.6i 4.0 (TTD 00 320 (2.2) 3.0 
01 335 2.8 2.4 3.2 01 

02 300 2.6 2.1 3.1 02 290 2.2 3.0 
03 300 2.4 1.8 3.2 03 
04 280 2.1 3.0 04 300 (2.0) 2.8 

05 (290) (2.2) (3.1) 05 
06 — (4.2) — 

06 ,— (2.3) 2.5 
07 _ __ (4.0) — 

07 
08 _ _ 2.6 — 08 290 (2.2) 
09 250 2.8 1.8 3.2 09 
10 230 3.7 1.6 3.5 10 220 3.7 — — 2.9 
11 220 4.0 3.5 11 
12 210 4.1 3.5 12 215 4.4 - - — 1.6 2.1 

13 210 3.9 3.5 13 
14 220 3.2 3.*» 14 ao 3.4 2.7 

15 250 2.5 3.5 15 
16 275 2.2 3.5 16 245 2.3 

17 — (2.8) — 
17 

18 — — 3.8 — 18 — — 3.1 

19 (260) — 4.0 — 
19 

20 _ _ 4.6 — 
20 .- _ 3.0 

21 (300) (3.4) 4.2 (3.2) 21 
22 (300) (3.6) 3.9 (3.0) 22 (305) — 

23 (320) (3.1) 4.2 (3.2) 22 
15.0°*. time: 15.0UI. 

Sweeps 0.8 He to 15.0 He In 30 •econde. Sweep; 1.5 He to 10.0 He in 6 minutes. 

Table 15 

Churchill, Canada (58.8°M, 9*.2°W)_Decenber 1953 

Time h»F2 foF2 h'Fl foFl h'E foE fEs (K3000JF2 

00 (310) (2.6) 
— — 6.0 — 

01 — — — — 6.7 — 

02 — (2.8) — — 5.0 — 

03 — <3.0 — — 5.0 — 

04 — -- — — 4.3 — 

05 — (4.0) — — 4.6 — 

06 — — — — 5.0 — 

07 — — -— — 4.5 — 

08 — — — 2.0 4.5 — 

09 260 3.3 (120) 1.9 9.5 3.4 

10 250 4.2 120 1.9 3.2 3.9 
11 240 4.7 — -120 2.1 3.3 3.9 

12 240 5.0 230 -110 2.2 3.9 

13 240 5.1 210 -110 2.1 3.9 

14 240 5.3 -120 2.0 3.9 

15 240 5.3 120 1.8 3.9 

16 240 4.9 ' 120 (2.0) 3.3 

17 280 4.0 120 2.5 3.9 3.2 
18 320 3.1 120 2.3 4.0 3.2 

19 320 3.0 120 2.5 4.0 3.1 
20 320 3.0 120 2.6 4.0 3.2 
21 (300) 2.9 no 2.6 4.0 (3.3) 
22 (320) (3.0) — — 5.0 — 

23 (290) (2.8) — — 5.0 — 

Time; 90.0°V. 
Sweep: 0.6 He to 10.0 He In 16 seconds. 

Table 1? 

Table 16 

Fort Chlmo. Canada (S8.1°8. 68.3°W)_December 1953 

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

00 _ <2.3 120 (2.3) 5.0 
01 — (2.4) 100 3.4 4.3 
02 _ < 2.4 100 3.0 3.7 

03 — <3.0 100 3.2 4.0 

04 — — 100 3.3 4.0 

05 — < 2.4 100 3.2 3.9 — 

06 — —— 100 3.0 3.2 — 

07 _ <1.9 100 2.4 2.5 -- 

08 240 < 3.1 100 1.8 1.8 3.4 

09 230 4.0 — — 100 1.8 3.5 

10 240 4.6 — — 120 2.0 3.4 

11 230 5.0 200 — no 2.1 3.5 

12 240 5.2 220 — 120 2.2 3.5 

13 240 5.3 220 — 120 2.2 3.4 

14 240 5.4 — — 120 2.0 3.4 

15 230 4.8 110 2.3 — 

16 250 3.4 110 2.8 — 

17 300 < 2.8 100 2.6 2.5 — 

18 (260) 2.9 110 3.1 

19 (340) < 2.8 100 3.1 4.2 

20 (250) 2.8 110 2.8 4.3 

a (290) < 2.4 110 2.7 6.1 

22 _ 100 3.2 5.0 

23 — — 100 3.3 5.5 

Time: 75.0°W. 
Sveept 1.0 He to 25.0 Me In 15 eeconde. 

Table 16 
Se But. Holland (52.1 H. 5.2 1)_December 1953 

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

00 260 3.0 3.2 
01 260 3.0 3.1 
02 260 2.8 3.2 
03 260 2.5 3.1 
04 250 2.2 (3.2) 

05 235 2.1 3.3 

06 240 1.8 (3.3) 

07 240 2.3 — S 3.3 
08 210 4.0 — 1.6 3.6 

09 210 4.9 — — 120 1.9 3.7 
10 220 5.3 220 2.9 120 2.1 3.7 

11 230 5.6 220 3.2 120 2.3 3.7 

12 220 5.5 220 3.2 120 2.3 3.6 

13 220 5.4 220 3.0 120 2.2 3.7 
14 220 5.3 -— — 130 2.0 3.7 

15 220 4.8 — 1.8 3.6 

16 210 3.9 — I 2.0 3.5 

17 225 3.1 3.u 

18 235 2.5 3.3 

19 250 2.4 3.2 

20 240 2.6 3.2 

21 240 2.6 3.2 

22 <260 2.7 3.1 

23 < 260 3.0 3.1 

Time; 0.0°. 
Sweep: 1.4 Me to 11.2 He in 6 alnutee, automatic operation. 
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Table 19 

Adak, Alaska (51.9°N, 176.6°W)_December 1953 

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

00 280 2.8 2.3 2.9 
01 300 2.8 1.7 2.9 
02 300 2.8 2.3 2.8 

03 300 2.8 2.9 
04 300 2.8 2.2 2.8 

05 280 3.0 2.3 3.0 

06 260 2.8 3.0 3.1 

07 270 2.5 2.8 3.1 
08 250 4.0 3.3 5-^ 

09 250 5.1 260 120 1.8 2.1 3.4 
10 250 5.4 250 - 130 2.1 3.3 
11 260 5.7 250 - 120 2.3 3.3 
12 260 5.7 250 120 2.3 3.4 

13 260 5.7 250 - 120 2.1 3.4 
14 250 5.5 250 130 2.0 3. 

15 250 4.7 — — 1.5 5.4 
16 240 3.8 1.5 3.2 
17 260 2.6 2.7 3.2 
18 270 2.4 2.6 3-2 

19 270 2.4 2.7 3.3 
20 260 2.4 2.7 3.2 
21 280 2.3 2.8 2.9 
22 300 2.6 2.1 2.9 
23 3©0 2.9 2.4 2.9 

Time: 180.0^. 
Sweep: 1.0 Me to 25-0 Me in 30 seconds. 

Table 21 

Winnipeg, Canada (49.9°*. 97.4°W)_December 1953_ 

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

00 370 (2.3) 3.3 — 

01 390 (2.4) 3.2 — 

02 390 (2.5) 3.5 (2.9) 

03 (330) (2.4) 4.0 — 

04 (380) (2.3) 4.2 — 

05 (3W) (2.5) 4.0 — 

06 _ _ 4.1 —- 

07 (300) (2.3) 3.7 (3.1) 
08 260 2.5 2.4 3.1 

09 230 3.9 210 — 140 1.8 3.4 

10 230 4.8 220 — 120 2.1 3.4 

11 250 5.3 220 3.4 120 2.3 3.4 

12 250 5.7 220 3.5 120 2.4 3.4 

13 240 5.8 220 3.4 120 2.4 3.4 
14 240 5.7 220 — 120 2.3 2.4 

15 230 5.5 230 — 120 2.1 3.4 

16 220 5.1 -— — 140 1.8 3.4 

17 220 4.4 3.3 
18 230 3.4 3.3 

19 260 2.3 3.2 
20 280 1.9 3.2 

21 (360) 1.8 3.1 — 

22 (500) 1.8 3.1 — 

23 400 2.3 

Tine: 90.0UW. 

Sweep; 1.0 Me to 10.0 Mo In 16 seconds. 

Table 23 

Schwarzenburg, Switzerland (46.8°N, 7»3°E)December 1953 

Time h'F2 foF2 h'FI foFl h'E foE fEs («3000)F2 

00 250 3.1 3-5 
01 250 3.0 3.5 
02 240 3.0 3.5 
03 250 3.0 3.5 
04 250 2.8 3.6 

05 200 2.6 3-8 
06 200 2.4 3.9 
07 200 2.3 3.8 
08 200 3.4 — — 4.0 

09 200 4.6 100 2.0 4.0 
10 200 5.4 100 2.2 4.0 

11 200 5.6 100 2.4 4.0 
12 200 5.5 100 2.4 4.0 

15 200 5.6 100 2.5 4.0 
14 200 5.4 100 2.3 4.0 

15 200 4.9 100 2.2 4.0 
16 200 4.7 4.0 

17 200 4.0 4.0 
18 200 3.0 3.8 

19 200 2.8 3.7 
20 210 2.8 3.6 
21 200 3.0 3.8 
22 220 3.0 3.6 

23 250 3.0 3.5 

Table 20 

Lindau/Harz, Penn any (51«6°S, 10.1°S) December 1953 

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

00 260 3.2 4?.2 -TT2- 
01 250 3.1 2.3 3.2 
02 240 2.9 2.3 3.2 
03 250 2.6 2.2 3.2 
04 240 2.4 2.3 3.3 

05 240 2.2 2.3 3.4 

06 240 2.0 2.2 3.5 
07 250 1.8 2.2 3.4 
08 220 3.2 2.2 3.5 
09 210 4.6 — E 2.4 3.8 
10 215 5.3 120 2.0 2.8 3.8 
11 215 5.6 115 2.2 2.9 3.7 
12 215 5.4 115 2.2 3.1 3.7 
13 215 5.5 115 2.2 3.0 3.8 
14 220 5.3 120 2.1 3.2 3.7 

15 215 5.2 130 1.8 3.1 3.7 

16 210 4.4 2.6 3.7 

17 210 3.5 2.5 3.6 
18 225 2.8 2.4 3.5 

19 250 2.4 2.3 3.4 
20 250 2.6 2.2 3.3 
21 250 2.6 2.3 3.3 
22 250 2.7 2.3 3.3 

23 260 3.0 2.2 3.2 

Time: 15.0UB. 

Sweep; 1.0 Me to 16.0 Me in 8 minutes. 

Table 22 

St. John’s, Mewfoundland (47.6°H, 52.7°*)_December 1953 

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

00 320 1.8 2.6 3.0 

01 300 i.e 2.8 3.0 

02 300 1.9 2.8 3.0 

03 290 1.9 2.8 3.1 
04 270 1.8 3.6 3.2 

05 250 1.7 3.8 3.3 

06 280 1.7 3.4 3.3 

07 230 2.6 — — —. S 3.0 3.5 

08 220 4.3 220 -- 130 1.9 2.8 3.6 

09 240 4.9 220 3.0 130 2.3 2.6 3.6 

10 240 5.4 220 3.5 130 2.5 3.7 

11 240 5.8 210 3.5 120 2.6 3.7 

12 240 5.7 200 3.5 130 2.6 3.7 

13 240 5.6 210 3.4 130 2.5 3.7 
14 240 5.4 230 3.0 130 2.3 2.0 3.6 

15 230 5.3 230 — 150 1.9 2.1 3.6 

16 230 4.8 — a 2.0 3.5 

17 230 3.5 3.4 

18 250 2.7 3.2 

19 290 2.0 3.1 

20 30C 1.8 2.4 3.0 

21 300 1.0 3.1 

22 310 1.7 3.0 

23 (350) 1.8 2.4 (3.1) 

Time; 60.0^. 
Sweep; 0.8 Re to 10.0 Re In 18 seconds. 

Ottawa, Canada (45.4°N, 75-9°W) 
Table 24 

December 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEe (MJOOO)F2 

00 370 2.3 2.4 (3.0) 
01 330 2.2 2.3 (3-1) 
02 520 2.0 3.0 (3.1) 
03 500 2.1 2.7 (3.0) 
04 500 2.2 2.7 (3.2) 
05 280 2.2 2.5 3.2 
06 300 2.1 2.6 3.2 
07 290 2.2 2.4 3.2 
08 230 3.8 — — 150 i.e 2.0 3-4 
09 230 5*0 220 — 130 2.2 3.5 
10 240 5.3 220 3.4 120 2.5 3.4 
11 250 5.9 220 3.6 120 2.6 3.4 
12 250 6.0 220 3.7 120 2.7 3.5 
13 250 5.9 210 3.5 120 2.6 3-4 
14 250 5.8 220 3.2 120 2.5 3.4 
15 230 5.6 230 2.7 130 2.1 3.5 
16 230 5.2 — — — 1.8 3-4 
17 220 4.3 3.4 
18 240 3.3 3.3 
19 260 2.5 3.2 
20 290 2.2 3.2 
21 330 2.0 (3.1) 
22 (330) 2.0 3.1 (3.1) 
23 (360) 2.0 2.4 

Time: 15.0°E. 
Sweep: 1.0 Me to 25.0 Me in 30 seconds 

Time: 75.0°W. 
Sweep: 1.0 Me to 10.0 Me in 15 seconds. 
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Table 25 

Formosa, China (25.0°H, 121.5*«)_December 1953 

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

00 300 2.7 2.8 

01 290 2.7 2.9 

02 270 3.0 3.0 

03 260 3.0 3.2 

ou 240 2.8 3.0 

05 260 2.4 1.6 3.2 

06 260 2.1 2.1 3.0 

07 230 4.4 (160) (1.6) 2.0 3.5 

08 240 5.5 230 3.4 120 2.3 3.4 

09 260 6.0 240 3.9 120 2.7 3.5 

10 280 6.6 220 4.1 120 (2.9) 3.4 3.3 

11 280 6.8 220 4.2 120 3.1 4.1 3.4 

12 280 8.3 230 4.2 110 3.1 3.9 3.2 

13 280 9.1 230 4.2 110 3.1 4.1 3.4 

14 260 9.3 240 4.1 120 3.1 4.3 3.4 

15 240 8.2 220 3.7 110 2.6 4.5 3.5 

16 240 6.7 — — 110 2.2 3.8 3.5 

17 220 6.2 — — 4.2 3.6 

18 220 4.6 3.9 3.5 

19 240 4.0 3.2 3.3 

20 240 3.7 2.5 3.0 

21 270 3.6 2.3 3.3 

22 240 3.2 2.1 3.2 

23 240 3.0 1.8 3.1 

Time: 120. 
Sweep: 1.1 Me to 19.5 Me In 15 Hlnutoa, manual operation. 

Table 26 

Leopoldville, Belgian Congo (4.3 °S, 15.3°*) December 1953 

Time h»F2 foF2 h'Fl foFl h'E foE fEs (M2000)S*2 

00 250 5.0 2.3 
01 240 4.6 2.4 

02 240 4.1 2.4 

0? 240 3.8 2.5 
04 240 3.0 1.5 2.4 

05 240 4.0 — — 130 1.7 2.2 2.6 

06 285 5.4 230 — 115 2.3 2.8 2.5 

0? 330 6.0 220 4.1 110 2.8 2.9 2.4 

08 350 7.0 220 4.2 110 3.0 2.6 2.1 

09 360 8.0 210 4.3 110 3.2 3.2 2.1 

10 360 8.6 210 4.3 110 3.4 3.3 2.1 

11 385 8.7 200 4.4 110 3.4 3.6 2.1 

12 380 9.1 195 4.4 110 3.4 3.5 2.1 

13 365 9.1 200 4.2 110 3.3 3.5 2.1 

14 360 9.0 220 4.1 110 3.0 3.2 2.1 

15 340 9.0 220 4.0 115 2.7 3.0 2.1 

16 330 8.7 240 3.8 120 2.1 3.0 2.1 

17 270 9.0 275 — — — 3.0 2.2 

18 260 8.5 2.8 

19 265 8.0 2.0 2.2 

20 260 8.1 2.3 

21 240 8.3 2.5 

22 j 220 7.6 2.6 

23 230 Sk° 
Time: 0.0 . 
Sweep: 1.0 Me to 16.0 Me In 7 seconds. 

Table 28 

Resolute Bay, Canada (74.7°N, 94.9°W) November 1953 

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

00 270 2.0 3.1 
01 270 2.0 3.2 
0? 260 2.1 3.4 3.1 
03 270 2.1 3.0 3-1 
04 270 2.0 3.0 3-2 
05 270 2.0 1.6 3-2 
06 290 2.1 3.1 3-1 
07 260 a.5 3.1 3.2 
08 270 a.7 3.7 3-1 
09 250 3.0 — — 3.7 3.1 
10 250 3.0 no 1.1 3.5 3.1 
11 260 3.1 100 1.4 3.4 3-2 
12 250 3.5 110 1.3 2.9 3-2 
15 260 3.8 110 1.4 2.5 3.2 
14 250 3.2 — — 2.1 3.2 
15 250 3.2 — — 1.3 3.2 
16 250 3.2 1.6 3-1 
17 250 3.3 3-1 
18 250 3.0 1.8 3-1 
19 250 3.0 2.1 3.2 
20 260 2.9 1.6 3.2 
21 260 2.3 3.1 
22 250 2.4 3-2 
23 250 2.3 3.2 

Time: 90.0°w. 
Sweep: 1.0 Me to ro

 
VJ

l 
0

 

s
 

in 15 seconds. 

Table 29 

Baker Lake, Canada (64.3°N, 96.0°W) November 1953 

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

00 260 2.0 6.4 2.9 
01 260 2.2 — — 6.0 3.0 

02 280 2.0 — — 6.0 (2.8) 

03 270 2.0 — — 4.2 (2-9) 
04 250 1.8 — — 4.0 (3.0) 

05 250 2.0 — — 4.0 (2.9) 
06 290 2.4 — — 5.4 (3-0) 

07 260 2.8 120 2.0 5.0 (3.0) 
08 280 3.1 130 2.2 5.0 (3.0) 

09 280 3.4 100 2.5 3.8 3.0 
10 260 3.8 100 2.6 3.9 3.0 

11 280 4.1 — 100 2.7 2.0 3.0 

12 260 4.6 — no 2.4 3.0 

13 270 4.8 — 120 2.4 3.0 
14 260 4.^ — 120 2.3 3.0 

15 250 4.0 — 120 2.1 3.0 
16 260 3.8 — no 2.0 3.6 2.9 

17 260 3.4 — 120 2.2 6.0 2.8 
18 270 (3.2) — 120 1.9 5.9 (2.8) 

19 250 3.2 — 1.8 6.0 (2.9) 
20 250 2.8 — — 6.0 2.9 
21 270 2.6 — — 6.6 (2-9) 
22 250 2.5 — — 8.0 (2-9) 
23 250 2.2 6.2 2.9 

Time: 90.0°w. 
Sweep: 1.0 Me to 25-0 Me in 15 seconds. 

Table 30 

Churchill, Canada (58.8°N, 9U.2°W) November 1953 

Time h1F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 290 2.8 130 2.2 9.0 _ 

01 (300) 2.8 100 3.2 5.8 — 

02 (280) 2.7 no 2.8 5.0 — 

03 (300) 3.1 120 3.2 5.2 — 

04 (300) < 3.4 110 3.0 5.0 — 

05 360 3.4 110 3.0 4.7 — 

06 (350) (2.8) 110 3.5 4.9 — 

07 (320) 3.0 120 3.0 5.8 (3-0) 
08 280 < 3.6 110 2.5 4.4 3-0 
09 260 4.0 — — 110 2.5 5.4 3-2 
10 260 4.4 — — 110 2.6 3.0 3.1 
11 270 5.0 220 — 110 2.6 3.1 
12 270 5.3 230 — 110 2.6 3.0 
13 270 5.4 230 3.2 110 2.4 5.1 
14 260 5.6 220 — 120 2.4 3-1 
15 240 5.4 — — 120 2.3 3-1 
16 240 5.1 120 2.3 3-2 
17 280 4.3 120 2.3 3-0 
18 500 3.5 110 2.5 2.9 
19 500 3.2 120 2.8 2.9 
20 300 3.2 120 2.8 3.6 2.9 
21 300 3.0 120 2.4 5.7 2.8 
22 290 3.0 120 2.5 7.9 (3.0) 
23 280 3.0 120 2.4 8.0 — 

Time: 90.0°w. 
Sweep: 1.0 Me to 10.0 Me in 16 seconds. 



Table 32 

Fort Chimo. Canada (58.1° 

Table 31 

8. 68.3°w) November 1953 
Prince Rupert, Canada (54.3°H, 130.3°W) November 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (U3000)F2 
Time h'F2 foF2 h'Xl foFl h'l fo» fSe (83000)72 

00 
01 
02 
05 
04 
05 
06 
07 
08 

09 
10 
n 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 
22 
25 

290 
290 
310 
300 
320 
310 

(340) 
300 
250 
230 
240 
250 
250 
240 
240 
230 
220 
220 
220 
240 
270 
280 

(300) 
(290) 

1.7 
1.4 
1.4 
1.6 
1.8 
1.8 

1.9 
1.9 
2.5 
4.0 
4.8 
5.4 
6.0 
6.0 

5.9 
5.5 
5.0 
3.9 
3.0 
2.2 
1-9 
1.8 

(1.7) 
1.5 

220 
210 
210 
220 
220 
230 

3.3 
3.6 

120 
120 
no 
no 
no 
no 
120 
160 

1.9 
2.1 
2.3 
2.3 
2.4 
2.2 
2.0 

1.9 

2.8 
4.0 
4.3 
4.4 
4.1 
4.2 
4.5 
4.6 
3.2 
2.0 

2.3 
3.0 

2.5 
2.0 
2.4 

3.2 
3.5 
3.4 

3.4 
3.4 
3-4 
3.4 
3-4 
3.4 
3.4 
3.4 
3.3 

(3.4) 

00 
01 
02 
03 
04 

05 
06 
07 
08 
09 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

(310) 

(240) 
250 
240 
260 
260 
260 
260 
250 
260 
270 
280 

(300) 
(250) 
250 

(270) 

<2.6 
(2.5) 

<2.7 
<3.3 
<3.1 

< 2.5 
3.2 
4.2 
4.7 
5.0 
5.0 
5.0 
5.2 
5.1 
5.0 
4.1 
3.4 

<3.1 
2.3 
3.0 

<2.8 
(2.4) 

220 
230 
230 
230 
230 

3.3 
3.2 

no 
100 
110 
100 
100 
100 
120 
100 
100 
100 
no 
110 
120 
120 
120 
120 
110 
110 
110 
120 
100 
10c 
100 
100 

2.6 
2.8 
3.0 
3.2 
3.2 
2.8 
3.2 
1.3 
1.8 
2.0 
2.4 
2.4 
2.4 
2.2 
2.0 

1.7 
2.6 
2.8 
2.8 
2.6 
2.4 
2.8 
2.4 
3.0 

4.8 
4.2 

3.5 
4.0 
4.2 
4.4 

3.6 
3.2 

2.4 

2.3 
4.2 

5.5 
5.6 
5.0 
6.7 
5.8 

(3.4) 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 

(3.4) 

Time: 75.0°V. 

Sweep: 1.0 Me to 25.0 Me 

Winnipeg, Canada (U9.9°N, 

In 15 eeconde. 

Table 

97.4°W) 
12 

November 19*33 

Time: 120.0°W. 
Sweep: 1.0 Mo to 10.0 Me in 15 

St. John's, Newfoundland (47.6°N 

seconds. 

Table 34 

52.7°W) November 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 

00 560 (2.1) 2.8 (3.0) 00 320 2.0 3.0 3-0 
01 360 (2.2) (3.2) 01 320 1.8 3.3 3.0 
02 31*0 (2.1) 3.2 (3.1) 02 300 1.9 3.0 3.0 
03 340 (2.2) 2.8 (3.2) 03 290 2.0 3.0 3.0 
04 (320) 2.4) 3.4 — 04 280 1.8 3.0 3.2 
05 (370) (2.1) 3.6 — 05 260 1.6 3.0 3.2 
06 (340) (2.2) 4.0 — 06 280 1-9 _ _ _ E 3.0 3.1 
07 300 2.5 3.1 3.2 07 240 3.7 240 _ 120 1.8 1.9 3.5 
08 240 3.4 230 — — — 3.4 08 240 4.4 220 3.1 120 2.1 3.0 3.6 
09 240 4.4 220 — 130 2.2 3.4 09 250 4.8 210 3.4 120 2.4 3-6 
10 260 5.0 220 3.5 120 2.3 3.4 10 260 5.2 210 3.6 120 2.6 3.5 
11 270 5.6 220 3.5 120 2.5 3.3 n 270 5.7 210 3.7 120 2.7 3.6 
12 260 5.9 220 3.7 120 2.6 3-4 12 270 5.8 220 3.7 130 2.7 3.5 
15 250 6.0 220 3.6 120 2.6 3.3 13 260 5.6 220 3.5 130 2.6 3.6 
14 250 6.0 220 3.4 120 2.5 3.4 14 250 5.6 230 3.4 130 2.3 3-6 
15 240 5.9 230 — 120 2.2 3.4 15 240 5.8 240 2.6 140 1.9 3.6 
16 230 5.4 — — 130 2.0 3-4 16 230 4.8 _ _ _ E 3.5 
17 220 4.6 3-4 17 240 4.2 2.0 3.4 
18 240 3.9 3-3 18 250 3.1 3.3 
19 260 2.8 3.2 19 270 2.5 3.2 
20 280 2.2 3.2 20 280 2.2 3.0 
21 300 2.0 3.2 21 300 2.1 2.4 3.0 
22 330 (2.2) (3-1) 22 320 2.0 3.0 2.9 
23 320 (2.2) 23 330 2.0 3.0 3.0 

Time: 90.0°w. Time: 6o.o°w. 
Sweep: 1.0 Kfc to 10.0 Me in 16 seconds. Sweep: 0.8 !*: to 10.0 Me in 18 seconds. 

Ottawa Canada (45.4°N, 75.9°») 

Table 35 
November 1953 Baguio P. I. (16.4°S. 120.6°*) 

Table y> 
November 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (10000 )F2 Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 

00 520 2.0 2.4 3.0 00 250 (k.5) -(575) 

01 520 2.0 3.1 3.0 01 240 4.6 3.3 

02 500 2.0 2.5 3.0 02 230 4.2 (3.5) 

03 310 2.0 3.0 3-0 03 220 3.0 3.4 

04 280 2.0 2.8 3.2 04 250 2.0 3*4 

05 280 2.1 3.0 3.1 05 250 — (3.1) 

06 280 2.0 3.1 (3.2) 06 260 3.2 3.2 

07 250 2.8 _ _ _ 3.2 07 240 5.8 120 2.1 3.0 3.3 

08 230 4.5 230 _ 120 2.0 3.4 08 (280) 7.2 220 — no 2.6 3.8 3.1 

09 240 5.2 220 3.2 120 2.2 3.4 09 300 8.4 220 — no 2.9 4.6 3.0 

10 250 5.3 210 3.5 120 2.5 3.4 10 320 9.2 210 (4.2) 110 3.1 4.4 2.8 

n 270 5.8 220 3.7 120 2.7 3-4 11 320 9.2 200 4.3 110 3.2 4.6 2.6 

12 260 6.2 210 3.8 120 2.8 3.4 12 320 9.2 200 4.3 no 3.3 5.1 2.7 

13 260 6.0 220 3.7 120 2.7 3.3 13 300 9.3 200 4.2 110 3.1 5.0 2.8 

14 260 6.0 230 3.4 120 2.5 3.4 14 300 9.4 200 — 110 — 5.1 2.9 

15 240 6.0 230 120 2.2 3.4 15 280 9.5 210 — — — 5.6 3.0 

16 230 5.5 _ _ 120 1-9 3.4 16 260 9.6 230 — — — 4.5 3.2 

17 220 4.9 3.3 17 240 9.4 3.5 3.4 

18 230 3.9 3.3 18 220 9.0 2.6 3.4 

19 250 3.1 3.2 19 220 7.4 4.0 3.3 

20 270 2.4 3.2 20 230 6.0 2.2 3.2 

21 290 2.1 3.1 21 250 6.0 3.1 

22 310 2.0 3.0 22 240 5.5 3.2 

23 300 2.0 3.0 23 250 (5.0) 3.1 

Time: 75.0°W. Tine: 120.0°I 

Sweep: 1.0 Mo to 10.0 Me in 15 seconds. Sweep: 1.0 Me to 25.0 Me in 15 seconds. 
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Table 38 

Johannesburg, Union of S. 

Table 37 

Africa (26.2*S, 28.1°E) November 1955 Watheroo, W. Australia (30.3°S. 115.9°E) November 1955 

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 <280 3.5 3.0 00 290 3.7 3.2 2.9 
01 260 3.4 3-1 01 260 3.7 3.4 3.0 

02 250 3.4 3-1 02 260 3.5 3.6 3.0 

03 250 3.1 3-1 03 250- 3.2 3.4 3.0 

Ok 250 3.0 1.8 3-1 04 250 3.0 2.6 3.0 

05 240 3.1 3.2 05 270 3.2 — 2.5 3-1 

06 240 4.8 230 2.9 120 1-9 2.6 3.4 06 250 4.3 250 3.1 1.8 3-0 3-4 

07 260 5.4 220 5.7 no 2.5 3.0 3-2 07 300 5.2 240 3.7 2.5 3-6 3-3 

08 500 5.8 210 4.2 no 2.9 3.6 3.1 08 310 5.5 230 4.2 2.8 4.2 5.2 

09 330 6.2 210 4.3 110 3-1 3.9 3-1 09 (340) 5.6 210 4.4 3.1 4.1 (3.1) 

10 340 6.4 200 4.4 no 3-3 3.8 3.0 10 350 6.0 220 — 3.2 5.8 3.0 

11 340 6.9 200 4.6 110 3-4 3.8 2-9 11 360 6.3 200 — 3.3 4.8 2.9 

12 330 7.6 200 4.5 110 3-4 3.7 2.9 12 340 6.7 — 3.3 4.6 2.9 

13 320 8.2 210 4.5 110 3-4 3-8 2.9 13 320 6.4 210 — 3.3 4.2 (3.0) 

14 300 8.2 210 4.4 no 3-3 3.8 3.0 14 320 6.6 230 4.4 3.3 4.2 3.0 

15 500 8.0 210 4.2 no 3.1 3.5 3.0 15 310 6.7 240 4.4 3.1 3.8 3.1 

16 280 7.9 220 4.0 110 2.8 3-5 3-1 16 310 6.5 240 4.2 2.9 4.1 3.1 

17 270 7.8 220 3.6 no 2.4 3.1 3.1 17 290 6.5 240 3.7 2.5 4.0 3.2 
18 250 7.6 240 2.8 120 _ 2.6 5.2 18 260 6.2 250 3.0 1.9 3.4 3.2 

19 230 7.0 2.4 3.2 19 250 6.0 2.6 5.2 

20 230 5.8 2.6 3.2 20 240 (4.9) 2.8 (3.1) 
21 230 4.6 2.0 3.2 21 260 3-9 2.5 2.9 
22 250 3.8 3-1 22 270 3-7 3.3 2.9 

23 280 3.6 1.7 3.0 23 280 3.6 3.0 2.9 

Time: 30.0°E. Time: 120.0°E. 

Sweep: 1.0 Kfc to 15.0 ifc In 7 seconds. Sweep: 1.0 ifc to 16.0 Me in 2 minutes. 

Table 22 Table 40 
Capetown, Union of S. Africa (34.2US, 18.3UE) November 1955 Fort Chime, Canada (58.1°N, 68.3°W) October 1955 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M3000)F2 Time h1F2 foF2 h'Fl foFl h'E foE fEs (M3000JF2 

00 270 3.4 1.8 3-0 00 (260) <2.8 _ 5.6 _ 
01 <280 3.4 1.8 3-0 01 (2.4) _ 2.5 4.3 _ 
02 270 3.4 1.5 3.0 02 (300) <5.2 no 2.7 4.0 — 

03 260 3.2 1.8 3.0 
03 <5.5 100 3.2 4.0 _ 

04 250 3.1 1.8 3.1 04 _ <5.1 100 5*2 4.0 — 

05 250 3.1 3.1 05 _ <2.3 100 5.5 5.6 — 

06 240 4.2 240 — 130 1.7 3.3 06 290 <3.2 _ 100 3.1 3.8 (3.1) 
07 260 5.2 230 3.5 120 2.2 3-2 07 260 3.8 _ 100 2.3 3.0 5.4 
08 290 5.5 220 3.9 120 2.7 3.0 3.2 08 260 4.3 220 _ 100 2.2 2.8 3-4 
09 320 6.0 220 4.2 120 3.0 3.3 3.0 09 290 4.5 220 5.6 no 2.4 3.2 
10 340 6.1 210 4.3 no 3.2 3.8 3.0 10 300 4.8 220 5.7 110 2.5 3.2 
11 340 6.7 210 4.4 no 3.3 3.7 2.9 n 300 5.0 210 5.7 100 2.5 3.2 
12 340 7.3 210 4.4 no 3.4 3.8 2.9 12 300 5.0 220 5*7 100 2.6 3.2 
13 330 7.7 200 4.4 110 3.4 3-6 3.0 

13 280 5.0 230 5.6 100 2.5 3.2 
14 320 7.8 210 4.4 110 3.3 3.6 3.0 14 290 5.0 240 3.4 100 2.3 3.2 
15 310 7.8 220 4.3 no 3.2 3.6 3.0 

15 270 4.8 240 no 2.2 3.2 
16 300 7-4 220 4.1 110 3.0 3.0 16 280 4.4 _ no 2.3 2.5 (3.3) 
17 290 7.0 220 3.9 110 2.7 3.0 3.1 17 300 4.0 110 2.6 3.8 
18 270 6.9 230 3.5 120 2.2 2.7 3.2 18 280 5.6 120 2.8 4.5 _ 

19 240 6.2 240 — 120 — 2.4 3.3 19 250 5.2 _ 2.4 5.5 — 

20 230 6.0 2.0 3.3 20 240 2.8 _ _ 6.5 — 

21 230 5.0 2.0 3.2 21 (300) 2.9 _ _ 5.2 — 

22 240 4.0 2.1 3.1 22 (300) <2.8 _ _ 6.0 — 

23 250 3.6 2.0 3.0 
23 (260) 2.6 — — 6.8 — 

Time: 30.0°E. Time: 75.0°W. 

Sweep: 1.0 Ifc to 15.0 Ve In 7 seconds. Sweep: 1.0 Me to 25.0 Mo in 15 seconds. 

Table 41 Table 42 

Rarotonga I. (21.3°S, 159.8°W) October 1953 Christchurch, New Zealand (43.6°S, 172.7°E) October 1955 

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

00 270 6.0 2.8 3.0 00 280 3.5 2.9 
01 250 5.2 2.5 3-2 Oi 280 3.3 2.9 
02 240 4.8 2.6 3-0 02 280 2.9 3-0 

03 270 3.9 1.9 2.9 03 270 2.6 3.0 

04 280 3.8 2.9 04 270 2.4 3.0 

05 270 3.6 3.0 05 280 2.6 1.2 3.1 
06 250 5.0 _ E 2.5 3.2 06 260 3.7 250 3.2 1.7 3.3 

07 250 6.8 230 3.2 120 2.3 3.1 3-4 07 300 4.2 250 3.6 2.2 3.3 
08 270 7.6 220 4.1 110 2.8 3.8 3.3 08 360 4.6 230 3.9 2.6 3-1 

09 280 8.2 220 4.4 no 3.1 4.2 3.3 09 330 5.0 230 4.1 2.8 3.1 
10 290 8.7 210 4.5 110 3.3 4.3 3.2 10 330 5.4 220 4.2 3.0 3.1 
n 290 9-4 210 4.6 105 3.4 4.6 3-2 11 320 5.7 220 4.3 3.0 3.2 
12 290 9.5 200 4.5 105 3.4 4.2 3.2 12 320 5.7 220 4.3 3.1 3.2 
13 280 9-7 200 4.5 110 3.4 4.1 3.2 13 320 5.8 220 4.3 3.1 3.2 
14 280 8.9 200 4.5 110 3.3 4.0 3-1 14 300 5.8 220 4.2 3.0 3-2 

15 290 7.8 200 4.3 110 3.1 3.8 3-1 -15 300 5.5 230 4.1 2.8 3.3 
16 290 8.3 220 4.0 no 2.8 3.3 3-0 16 280 5.5 230 3.8 2.4 3-2 
17 270 8.3 240 3.3 120 2.3 3.2 3.1 17 270 5.3 250 3.3 2.0 3.2 
18 250 8.6 _ E 3.4 3.1 18 260 5.3 270 (2.5) 1.4 5.2 

19 250 7.5 3.8 3.0 19 250 5-3 3.1 
20 260 6.9 5.1 3.0 20 260 5-0 3.0 
21 280 6.4 3.0 2.9 21 260 4.4 3-0 

22 280 6.1 3.0 2.9 22 270 4.0 3.0 

23 290 5.7 2.7 2.8 23 280 3.5 2.9 

Time: 157-5°» Time: 172.5°E. 

Sweep: 2.0 Uc to 16.0 Me , manual operation. Sweep: 1.0 Ifc to 13.0 Me in 1 minute 55 seconds 
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Table 43* Table bit* 

Inverness, Scotland (57*4°N, 4.2°W) September 1953 Slough, England (51.5°N, 0 •6°W). September 1953 

Time h'F2 foF2 h'Fl foFl h'E foE fEs (M5000)F2 Time h'F2 foF2 h'Fl foFl h'E foE fEs (M5000)F2 

00 320 2.0 2.8 00 295 5.0 2.7 2.8 
01 525 (2.0) 2.2 2.7 01 290 2.8 3.0 2.8 
02 345 (1.8) 2.4 (2.8) 02 295 2.6 3.2 2.8 
05 550 (1.8) (2.8) 05 300 2.4 3.0 2.8 
04 340 (1.7) 2.4 (2.8) 04 505 2.2 3.8 2.8 

05 505 (2.0) 2.6 (2.8) 05 285 2.2 3-8 2.9 
06 275 2.6 (265) (2.7) (125) (1.7) 2.4 5.1 06 260 3.2 235 130 1.7 2.6 3.3 
07 255 5.4 255 5.1 150 1.8 2.6 5.5 07 510 3.9 235 3.3 125 2.0 4.0 3.3 
08 550 4.0 220 5.4 115 2.1 2.5 5.2 08 555 4.2 225 3.7 120 2.4 4.4 3.2 
09 515 4.1 220 5.7 115 2.5 2.6 5.1 09 555 4.7 225 3.9 120 2.7 4.4 3.2 
10 555 4.4 210 5.8 no 2.6 2.8 5-2 10 545 5.0 220 4.1 120 2.9 4.2 3.3 
11 550 4.6 205 5.9 110 2.7 2.7 5.1 n 550 5.1 215 4.2 115 2.9 4.3 3.2 
12 540 4.8 205 4.0 110 2.7 2.8 5-1 12 525 5.2 215 4.2 120 3.0 4.3 3.2 
15 525 4.8 210 4.0 no 2.7 2.8 5-1 15 540 5.2 220 4.2 120 3.0 4.2 3.2 
Ik 525 4.7 215 4.0 110 2.6 2.7 5.1 14 510 5.2 220 4.1 120 2.9 3.8 3.2 
15 510 4.8 220 5.8 110 2.6 5-2 15 525 5.1 223 3.9 120 2.7 4.2 3.2 
16 505 4.7 225 5.5 ns 2.5 2.6 5.1 16 510 5.1 235 3.7 120 2.4 3.9 3.2 
17 290 5.0 240 5.5 125 2.0 2.5 5.1 17 295 5.4 240 3.4 125 2.0 3.5 3.1 
18 280 5.2 (255) (2.8) (150) (1.7) 1.8 5.1 18 260 5.8 (135) 1.7 3.4 3.1 
19 260 5.2 2.5 5-1 19 250 5.8 2.6 3.1 
20 265 4.8 5.1 20 245 5.4 2.9 3.1 
21 265 4.0 5.1 21 255 4.7 2.6 3.0 
22 285 2.7 5-1 22 270 3.6 2.6 3.0 

25 510 2.5 2.9 25 295 3.1 2.8 2.8 

Time: 0.0°. Time: 0.0°. 
Sweep: 0.67 Me to 25.0 Me in 5 minutes. Sweep: 0.55 Me to 16.5 Me In 5 minutes. 
♦Average values except foF2 and fEs, which are median values. ♦Average values except foF2 and fEs, which are median values. 

Kartoum, Sudan (15.6°N, 32.6°E) September 1953 Singapore, British Me. lay a (1.3°N, 103.8°E) September 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 

00 335 (3.7) 3.1 (2.6) 00 220 4.4 2.4 3.2 
01 500 (3-5) 3.1 01 245 3.7 2.8 3*1 
02 260 (3.4) 3.1 02 250 3.2 2.4 3.1 
03 240 (3.6) 1.6 03 260 2.3 3.1 3.1 
04 240 (3.0) 3.0 (3.1) 04 270 2.2 2.6 3.2 
05 250 (2.9) 3.1 (3.2) 05 265 2.0 3.0 3.2 
06 235 5.3 (145) (2.1) 4.0 3-4 06 260 3.8 (145) (1.2) 2.8 3.1 
07 245 6.6 225 3.6 (130) 2.6 4.3 3-3 07 260 6.8 235 125 2.2 3.8 3.2 
08 275 7.1 220 4.1 (120) (2.8) 4.5 3.0 08 295 8.2 220 (4.3) 120 2.8 5.5 2.9 
09 315 7.8 215 4.3 (120) 3.2 4.9 2.8 09 315 8.9 210 4.5 115 3.1 5.4 2.6 
10 335 8.6 215 4.5 (120) 3.6) 5.0 2.7 10 330 9.3 205 4.6 no 3.4 5.6 2.4 
11 345 9.0 220 4.5 (125) 3.5) 5.2 2.6 11 350 9.4 200 4.7 110 3.5 6.8 2.3 
12 3.45 9-7 210 4.5 (140) 3-6) 5.0 2.5 12 355 9.5 200 4.7 no 3.5 6.0 2.4 
13 340 10.0 225 4.4 (125) 3.5) 5.5 2.6 13 345 9.4 200 4.6 no 3.5 6.1 2.5 
14 330 10.4 225 4.3 (130) 3.4) 5-3 2.7 14 325 9.6 200 4.5 110 3.4 5.7 2.5 
15 310 11.3 220 4.1 (125) 3.1) 5.0 2.8 15 315 9.5 210 4.4 no 3.2 5.8 2.5 
16 285 12.5 225 3.8 (115) 2.8) 6.9 3.0 16 305 9.6 235 115 2.8 4.8 2.5 
17 295 12.4 (230) (3.5) 5.9 3-1 17 280 9-8 240 120 2.3 4.4 2.6 
18 235 11.2 5.0 3.0 18 260 9.8 (1.5) 4.6 2.7 
19 240 9.4 3-2 3.0 19 265 9.7 3.5 2.8 
20 245 8.3 3.1 2.9 20 250 9-4 3.1 3.0 
21 275 (7.0) 4.2 2.6 21 230 8.6 3.1 3.2 
22 315 (6.1) 3.2 (2.6) 22 220 8.0 2.9 3.3 
23 340 (5-0) 3.1 (2.6) 23 215 5.8 2.3 3.3 

Time: 30.0°E. Time: 105.0°E. 
Sweep: 0.67 Mo to 25.0 Me in 5 minutes. Sweep: 0.67 Ifc to 25.0 Uc in 5 minutes. 
♦Average values except foF2 and fEs, which are median values. ♦Average values except foF2 and fEs, which are median values. 

Table 4? Table 48 

Rarotonga I. (21.3°S, 159.8°W) September 1953 Christchurch, New Zealand (43.6°S , 172.7°E) September 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 (H3000)F2 

00 280 4.5 3.0 00 280 2.2 3-0 
01 260 4.2 2.2 3.1 01 280 2.1 2.2 3.0 
02 250 3.5 3-1 02 280 2.0 3.0 

03 290 3.1 3.0 03 270 2.0 2.7 3-0 
04 500 2.7 2.9 04 280 1.8 1.8 3.1 
05 310 2.9 2.9 05 290 1.7 3-0 
06 280 3.0 2.9 06 270 2.8 1.4 3.2 
07 250 5.9 210 2.3 120 2.0 2.6 3-3 07 260 3.8 240 3.0 1.8 3.5 3-4 
08 270 7.2 230 4.0 115 2.5 2.9 3.4 08 280 4.2 240 3.7 2.3 3.3 
09 270 7-4 220 4.3 no 2.9 3-5 5.4 09 350 4.6 230 4.0 2.6 3-2 
10 270 7.4 210 4.4 no 3.2 3.7 3.4 10 350 4.8 220 4.1 2.7 3.1 
11 280 7-5 210 4.5 105 3-3 3.8 3.4 11 370 4.9 230 4.2 2.8 3-1 
12 270 7.2 210 4.5 105 3.3 4.4 3.4 12 540 5.0 220 4.2 3.0 3.1 
13 270 7.4 200 4.5 105 3.3 4.8 3-4 13 340 5.1 220 4.2 2.9 3.1 
14 280 6.8 200 4.4 105 3.2 4.8 3-4 14 520 5.3 220 4.1 2.8 3-2 
15 290 6.2 210 4.3 no 3.0 4.1 3.2 15 300 5.0 230 3.8 2.6 3-2 
16 270 6.2 200 4.0 no 2.8 3-6 3.2 16 280 5.0 240 3.5 2.5 3-5 
17 250 6.2 220 2.9 .115 2.3 3.2 3-2 17 260 4.9 240 2.7 1.8 3.3 
18 260 6.6 3.0 3.1 18 240 4.4 — — — 3.2 

19 260 6.7 3.0 3.0 19 260 3.9 2.9 
20 260 5.2 2.9 3.0 20 270 3.5 2-9 
21 290 5.1 2.2 2.9 21 280 3.1 2.9 
22 500 4.9 1.9 2.9 22 280 3.0 2.9 
23 280 4.6 2.2 3.0 23 280 2.6 2.9 

Time: 157.5°W. Time: 172.5°E. 
Sweep: 2.0 Ifc to 16.0 Me, manual operation. Sweep: 1.0 Me to 13*0 Me in 1 minute 55 seconds. 



20 

tn uj tn 

<T> 

UJ 
_J 
CO 
< 

1 <C 

I *” 
cn 

o a 

o 

cr 

LU 

X 
CL 

s CO 

I o 
-1 X 

s o 

^1 in 

> o 

o 

o 

% 

Vi 

Vi 

<5 

VS 

Vs 

Vi 

VS 

'Q 

VI 

vs 

vi 

vOs 

vs 

VS 

VI 

vs 

v3 CS 

VS 

% 

vs 

v'i 

Vs 

vs 

vs 

> 

vs 

VI 

VS 

VL 

vs 

vs 

vs 

vs. 

vs 

. a 
VH a 

Vs 

vS 

VS 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

Vi 

Cl 

V 

v5 

vs 

V? 

•a 

vs 

vs 

Si 

S
w

e
e
p
_

.I
Q
 

M
e
 
to
 
2
5
.0
 

M
r.
 

In
_

0
.2

3
 

m
in

 

M
an

u
al
 
□
 

A
u
to

m
a
ti

c
 B

 



2 I 

O £ 
in l 

O 

lli ! 
—i | 
CD z. 
< 6 
1“ ? 

< 
O 

g 

cr 
LxJ 
X 
Q_ 

C/) 
O 

I o 

lOj 

>» 
k. 
o 

C o 

2 h 
coo 
E ro 

iz
 

\ 

l. 
r- 

tot 
U. a- '"i 

JS, «c 
CO (i 

r% 

u. 

A 
<>< 

'A 

to- 

O 

Oi 

to 

to 

u. 

u. 

-3 

Oi b 
O- 

to 
U- 

u. 
'“X 
bo 

0 

v*. 

to 

to 

k 

T'. 

m 

5> 
rr< 
-✓ 

u. 

0 
<—J 

A 

Ll. 

n 

bT 

u. 

to 

to 
A k 

Uj 

> 

to 

to 

to 
n 

<M 
CVJ 

L.^ 

to 

by 

a.u. 

bo 

b 

Wo 

xx 

*\ 

u. 

to- 

u. 

<Y~) 
Ol <c 

u. 

■to ">■ 
o< 

to r^- 

CX to 

tolo 
-3» 

to 

tV-'N 

nS 

to 

co to', 
nS 

to 

u. 

L)" to- to- 

to 

to 

to 

■ou. 

to to 

u. 

to- 

bv> 

to 

to 

u. 

to 
W 

w/i 

br- 
I-- 

to 
3i- 

to 

CO 
r— 

°X 

u. 

> ' Cs'' 

to 

cl 

n 
tor N 

rc 

u.vo 
X>» 

<N 

u. 
CO 

0 

C0 

to 

> 

to 

to 

w 

to 

to 

m 

ox 

Oo 

to 

u. 

O' 

to. 

,^- 

to- 

to b 
03 

to 

u. 

to- 

to. 

u.^ 

V-o 

b 

k 

to 

to 

nS 

to 

U. 

to 

to^ 
\A 

VN 

to 

'O 

m 
> 

to 
- 

o 
OJ 

L. 

k 

u. 

cn' 

3- 

'•S 

u. 

b 
or 

d*- 

T( 
<C 

3 ri 
'S 

u. 
> 

»s 

k) 

^4 to 
b 
to 

u. 

*X 
to 

<0 

Q 

r-to 

O 

O 

m 

to 
to 

CO* 

r- to 

cto 

to b- 

'b 

r- 

to 

to 
On 

k 
to 

A 

to 

cn 

to 

<v> 

CN 
to- 

to 

r- 
n 

g> 

**> k 

u. 

**» 

to- 

to 

to' 

w' 

r- 

'to 

u. 

r- 

U. 

4- 

<0 
•0 
<0 

3 

0 

Q.U. 

«H 
to 

t^o 

ON <0 

> 

<o 

U. 

s> 
3- 

u. 

Ni) 

<0 

to 

3-' 

C0 
X' 

k) 

> 

to to to¬ 

rn 

to 
Cr, 

> 

cn 

to 

cn 

bo 

en 
> 

to 

No 

CD b 
a 
No 

k 

o 

> > 

o. 

n9 too 

>' 

N. 

U. 

cry 
ts > 

0 

> 
^1- 

vn 

s 

b 
b 

C-* 

to 

to 
k> 

to- 
»3 
3*' 

k 
> 

AC 
vs 

3 
to 
>s 
N^ 

<>- 

3 

^3- 

3- 

3- 

3- 

b 
to- 

a, 
3- 

C\ 

4- 
k 
> 

No 

r- 3- b«» 

> 

n3 

>■ 

N 

vS 

k b 

u. 

o 

b 
too 

b 
*3 

>3 

>S 

b b 
^>0 

U, 

r— 

b 
0 

-0 

-S 

'o 

b 
3K 

to- 

3>- 
to 

b b 
to 

b 
r-. 

b 

Ac 

to 

-3 

to 

b 

u. 

to 

b 
k 3- 

tj 
n 

k 

u. 

> 
3- 

‘) 

b 
■to 

b 
No 

CD nJ 

k 

e* 

k 

■o 

O 

<T) 
'O 

to® 

b 
too 

L ? 

•3- 

w 

-^a 

b 
x3- 

b 
v> 

‘-i 

to 

b 

CV.U. 

to 
Jo b 

bQ bo 
to- 

<"X 

b b 
3 

Vi b 

1C 

o 
bo 

3 

k) 

k 

b 
> 

b 
to 

NS 

■to 

k 

to 
3-' 

to- 
3^ 

3- 

k 

No 

in C- 

<6 

-y- 
3- 

> 

k 

too 

b 
O 

si 

^r> 
b 

-3 

^0 

-3 

b 
on 

-3 nS 
5" 

kJ 

0 

N3 

u. 
<3- 

>- b 
O- 
3- b 

to 

b 
* 
b 

3- 

v> 

bo 

k 

>c 

>3 

bo 

to 

k 

bo 

b 
-3 

k 

•3 

k 

bo 

3n 

k> 

3- 

s: 
co 3 

k 

V 
n 

No 

‘o 

<X 

k 

b 
k 

t>o 

yj ^5 

3r 

o' 

'—/ 

to 

-o 
-^- 

^6 

CJ-S. 

b y? 

y>~ 
n3 b 

-3 

> 

to 

b 
to 
b 

3 

b 

X 

to 
0 

L< 

3- 
bo 

n- 
3- 

3 

b 
to 

k 

b 
b 

k 3- 
3- 

N 

3- 

k 

-A 

k 

No 

ro 3- o- 

k b 
<D 

n3 

> 

v, 
b 
b NJ 

V) 

is 

<to 

-3 

X 

NS 

tt- 

b 
t—• 

b 
3 

'o 

to- 

O 
c> 

b 
3- 

b 
to 

k> 

to 

b 
CT) 

\5 

to 

3 

A< 

V 

c-- 

bo 

3 

to 

b 
v>o 

b 
bo 

V5 

<3- 
3- 

b 
* 

n- —y 

b 
No 
r< 

cvj ■o 

NS 

<x 

O' 

-i 

t~~ 
b 

<3-- 

b 

to too 

vO 

to 

N3 
to> 

y> 

r^- 

b 
0- 

b 
> 
b 

t-. 

y> 

’No 

b 
n3 

b 
t—. 
to- k 

<0 
X 

So 

by 

-5 

-3 

AC 

O to 

k 

to 

N> 

3- 

h> 

*^* 

k 

A 
cn 

3- 

CO 

Vi 

r- 

k to 

= 
s5 

k 'j 

cn CTy 

•nS 

ir -3 

b 
-3 r^- 

b 
b 
b 

to 

b b 

Q-U. 

r- 

b 
'j- 
3- 

b 
* 

to. 
to 

fiC, 

3- 

^S- 

b k 

AC 

rv 

k 

u. 

'b 

b 
to 

b 
bo 

y 
•3- 

k 

u. 

k' 
3n 

b 
> 

to- 

3*' 

vS 

k 

No 
to 

o 
b b 

to 

3- 

Cr- 

b 
crs 

b N» 

"to' 

N3 

CO 

b 
b 
*0 -3 

to 

b 
N) 

i2/ 

t^- 

b 
*0 
?K 

VS 
•O 
cr, 
V 

<0 
to 

too 

"5S 

nS- 

b b 

V 

V, 

w 

K 
r- 
3- 

to 

b 
to. 

3- 

<to 

~3* 

to 
3- 

<x 

3- 

No 

3-' 
k 

No 
to 

0> 
o 

in 

w> 

■1 

b© 

> 

t— 

3- b 
to 

IT 

^>0 

w 

X 
«to 

b 
os 

k> 

-i- 

T> 

ex 

k b 

X 

Cto 

3- 

<3 

* 

<x 

*3- 

bo 

~3^ 

r— 

3- 

to- 

3- 

3* 

b 

U- 

Cn 

>• 

U. 

> 

■3 

k 

U'A 

r- 

to. 

3: 

tor 
°n 3- 

C—- 

3-' 
bo 

3- 

■v> 
•to 

GO 
o 

<3- 

k 

t-- 

> >’ ■> 
1^- 

>•' 

O"- 
>c 

7=> 

>/ 
> 

to 

b 
b cry 

b 
^3 

*3- 

to 

*3^ 

bo 

to to 
to 

to- 
■sS 

3- b 

U.V) 

to 

'i 

-3 

b, 
to 

3^ 
to 

3-' 

b 
•cn 

UV) 
to- 

to 

t— 

^-' 

b 
3^ 

No 
to 

N 
O 

be 

<S *n 

u. 

NS 

to CO 

u. 

°ni r-> 

w 
Hx 

CO 

ml <b 
to-. 

to ■> 

u. 

r- 
CO 

t>o 

0\ 
o 

to 

u 
-3 

to to 

Cy.v> 

3s 

mj 

<^c> 

cO 

n3 

<s 

U, 

Q 
• to 

bo 

to 

<to 

to, 

^3 

lIS 

L. 
rr- 

to: 

Vl^ 

cn 
to¬ 

co to 

No 
to 

0
6

 

Cn 

u. 

'to 

u. 

p 

Cj 

V^vy «v.u. 

r— 

■N_X 

u. 
<57 x3 

<S CN 

'^0 

■IS 

<y— 
ox to 

oo 

0O 

^1L 

In' 

w 

U. 
r\ 
to 

U.V) 

Ol 

u. 

*> 

to to 
N.^ 

us 

o 
to 
V 

■> 
to 

to 

<o 

cr 

i 

3 

to 

Uj 

to 

V 

-x 
to- 

c> 

U. 

to 

•—1 

k^. 

to 

-3 

ex 

'-S 
U NO 

to 

0
5

 

r~ 

«o 

to®' 

—1 

<^v» 

Vi 

n2/ 

O-u. 

<r 

<n 

to 

*0 

cn 

cn 

u. 
cr- 

CX 

Or- 

to 

-3 

to 

to 
-3 

to 

u. 

to 

co 

O 

to 

u. 

b 
u. 

to 
u. 

u. 

bo 

to, 

to 

03 

u. 
r- 

to 

k 

to 

LM 

to to 

kc 

u. 
«^-s 
to 

-3 

U.wt 
-—x 

to. 

U. 

k 

to. 

VL 
9> 

i 

n3 

to 

r- 
to 

°3f 
O jr^ 

ex 

u. •o CLU. 

A 

u 
O 

"S 

too 

^t 

<3- 

v#. 
to 

to 

Vi. 

V> 
«S 

0 

*o 

k 

to 

Usirt 

P 
<x 

V_J 

U- 

0 

to 

tXL 

to 

u. 

-OO 
to 
--/ 

> 
u. 

tL 

ro 

v^S 

<3- 

rx 
<0 

u. 

to- 
T< 

to 

to 

V 

<y- 

Vi¬ 

et 

e^ 

Vi. 

<x 

CL U. 

bo 

Cs 

Hu. 

Q bo 

to 

-3 
to 

pO 
o 

u. 

Ci 
b 

u. 

b 
^x, 

u. 

3* 

to 
u. 

Q-u. 

«o 

3 

u. 

rT 
<x 

N—) O, 

■too 

■'S 0 

u. 

to 

to 

to 

S to 

Q-U. 

00s 

u. 

So1 b- 

to 

u. 

b 
to 

b 
to 

U. 

u. 

3- 
Cb 

1 c 

Us U. 

to 

n 

u. 
0o 

A 
k 

L- 

n 

to 

hL 

k 

HU. 

3^ 

b 

to t) 
to 

0J 
o 

u. 

*b" 

u. 

3^ 

<to 

U. 

"3 

1ft 

ll. 

u. 

m 

*^i 

U. u 

<s 

t— 

u. 

rto 

to 

'“N 
to 

CO 

O' 

to 

W-VA 

O 
to to 

V4. 

'-r, to 

to 

to- 

to 

V> 

k 

u. 
' N 
to- -3 

to cb 

u. ^0 Li. 

P' to 
hv> 

s> 

-3 

L. 

to 

to 

3^ 

Hu_ 

<~< 

to 
v_X 

3- 

to 

t> 
to 

5 

u. 

t— o' 

^n 

u. 

<r\ 

<to 

ILV) 

> 

Ci, 

to* 

s3 

»< 

to- to' 

w 
.to 

u. 

to 

'to 

U. 

to 

O, 

U. 

too to 

to 

to- 

to 

e>u. 

to 

■w 

bci 

to 

b 

to 

u. U.V) 

1 J 

V>V) 

3-- 

Cl VL-A 

k 

i 
lL 

to 
or, u, 

o 
o 

u. 

<3- b 
u. 

m 

*3 

V) 
u. 

V->u. 

So 

r~> ^ 

So 
<c 

x^ 

tos 

ro 

<^1 

u. 

ox 

t»o 

to 

Li. ^ 

to- 

to, 
U. 

O 

'-v to 

to. 

to 

'A 

U. 

U.V! 

'bo1 

L J 

U.s^ 

to 

3 

to 

u. 

A 

r~) v-, 

b> 
Hvy 

bo 

Ll 
k 

3 

Vto LO 
to 

to 
to 

D
a
y

 

- CVJ ro m n> h- 00 CT) O - cvj ro in co r-- CO 0 
CM CVJ 

CV 
CvJ 

K) 
CVJ 

3- 
cvj 

in 
cvj 

CD 
CVJ 

r- 
cvj 

CO 
CVJ 

<D 
CVJ 

O 
ro lO 

0 
t5 

s 

c 

O 

M
an

u
al
 
□
 

A
u

to
m

a
ti

c
 I

S 



22 

in 

UJ 

m 

< 
h" 

< 
Q 

O 

tr 
LU 
X 
Q_ 

CO 
o 
z 

o 

SJ-I 

in 
s 

> 

o 

<M 

d 

b 

V) 
O 
5 

B 

■S 
> 

</> 

CL 

“3 

2 

S 

ll 

-Q 

■o 
o> 
B 
3 

O 
O 

5 

o 
in 
s- 

$ 
o 

r~ 
(S 

’ ■ 

od 
fO 

1 

o 
1 fO 

rO 
OJ 

<0 

3 
1 “j 

kh 

c7 
h* 

k 

k 
ro 

o< 

►> 

k 

W 

ts. 

W 

k 
0v 0s. 

n. 

a 

<Y 

Os 

«7 

Os. 

w 

bt 

«k 

a 

'b? 

a 

•j 

<9 
k 
W 
**) 

a 

7? 
5X 

a a 

9 

Y 
Pf 

O 
rO 
OJ 
OJ 

o 
Cf 

<o 

•X 

a. 
3 
N. 

k 

Tfc 
W 

k 
o 

, ^ 

\> 

«4 

o 

•V 

-K 

w 

'O 
Oo Tv- 

c> 

NS 

«y 
k 

a 

7b 
> 

»> 
C-,v! 

k a 

■as 
k 

4*7 

bo 
k 

a 

9f 
V) 

b«s 
3 

P 
9 

o 
rO 
OJ 

7s 
a1*- 

, <5 
\S 

<Y 

k 

vv 

k 

w 

W w 

<v 

k 
Xk 

W 

a 

TA <vi 
<9 S> 

«y 

k 
s 

a 

fif 

a 
3s 

.ft 

9 
k 
o. 

«V 

bo 
k 

be 

y 

3 

'V 

O 
rO 
O 
OJ 

k 
•o 

W 

4. 
Q t*> 

u. 

W 

k 

£C 
«o 

«V 

a11 
9> 
°9 

a 
V 

W W 

>9 

9? W <9 
o 

k9 
's. 
*s 

bo 

<V «*> 

N 
a46 

*>s 
K 

ft 

k 
CS 

i^h- 

cs 
*< 

ts K 
W 

| 
1
9
3
0
 

| 

k 

o* 

•S 
«v. 

■C2 

h’ 

<s 

a. 

v* *> 
cc 

o O) 

**> 

k 
w> 

W 

o 

«0 ry 
<o 

*v 

k 

si 

w 

•i 

o 
“I a 

ot 

°» «*) 

d 
®p 

9b 

k ■a 
pj 

fs. 

V) 

S' 

-a 

*9 *0 sa. N 
«y 

1
8

3
0

 

«) 

n."> 

f7V «0 c- 
W) 

Op 
«p 

, *■ 
vS 
•S 

Ip 
0> 
°3 

k 
*S. 

*) 

9 

■© 

•o. K 
a- 

k 

1 

k 
■v. 

if 3S 

ffv 
\» 

*4 

ai 

7r 
3b 

V5 
> 3 

0 w 
3 

9 
&5 

<S 5s 
0 
> % 

1
7

3
0
 

| 

> 3 

nS 

Jo 

k 

> 
\S 

>0 

> 

*0 

k 

cs 
> *0 

*o 

*0 

3S 

k 

k 
>3 

si 
33 

Ci 

*9 
v> 
3- 

bo 

3i 

sn 

%' 

a 

n 
vS 

»3 

3s 

*9 

3 

•6 § 

V» 
3 

W 

19 
3 

(9 

S ^0 
&0 
•t 

1 
1

6
3

0
 

<3- 

3 

a.‘i 
a 

*0 *0 'o 

bg 

‘o 

CN > CN 

v3> ‘'3 

>: 

*0 

s 

*0 

bo 

3- 
> 

*9' 

N 

‘o 

> 

*9 

vS 

*9 

e*» 

*9 

O 3 

<0 

SS 

kt 

n 

-vS 

*0 

3* 

3 v-i 

> 
Pf 

|’
~

I5
3
0
~

] 

C* 

*) > 
p( 

<Q 

o s> fe 

*0 

bo 5K 
kj y> 

bo 

■o 

o CS 

•o <0 

<s 

*0 

Cs 

4- 
b> 
> 

9| 

•‘i 

vS 

<9 

3^ 

ii •o 

v 

Nf 
bo 

>- 

•o 

W 

v> <0 

<9 

'5? 
3 

19 
3 S' 

5s 

w 
b> 

cs 

•o 

b*5 

•o 

5s Ov 

•o V) 

nS 

**) 

€t 
a: 

op 

^0 
o 
ts. 

P> fs, 

*o •o 

9< 

<0 

»5 

vi 

Ov 

i- *9 

<P 3- 

•o 

5; 
Nf 

W v9 
** 9 

*9 

V» 

*9 

3 
9- 

*9 

sS 

*9 

Ss (V) 

3 
> >• 

•o 
>a 
ty 

1
3

3
0

 

O 

\9 
«x 

•o 

> 

*0 

bo 

•o 'o 

v3 

•o 

k> 

V) 

o w (V) 

vd 

v5 
try vi 

sS> 
S3 

e» 

v» 

o> 

y> 
N» Q 60 

<9 

9j 

v» 

k 

N V) 
*o \S- 

•9 

ll) 

s 5s 
*9 
3 

k> 

<* 

\> 

«Y 

1
2
3
0

 

N 

\3 

4o 

*0 

> 

*o 

o 

NS 

cs. 

»o 

bo 

<9 

bo 

<9 
«q 
sS 

N* 
sS 

•o 9> 

<0 

V 

S» s« 
Cs 0v 

> 

5t 
O 

<o 

O N 

s3 

9 

sS 

V 
O 

«0 w 

Ss 3s 

>9 

\A 
O 
V 
V 

>9 

bo 

*0 
s 
9f 

o 
ro 

\» 

bo 

*0 vi 

> 

NS 

Ni' «P 

% 

bo 

<0 

s$ 

*0 

k 

*0 
<9 
•9 

0s. 9( 
3^ > <6 

Cs 

b> 

9s 

<9 

< 
to 

vi 

(S 

3 

ri 

<0 

Cs 

3 

'A 

!a 

>9 
3 

f*i 

* 

3 

*9 

\>- 

S 
bo 
«y 

1
0

3
0

 

*■0 

V, *0 

ba 

•5- *9 

bo 

*9 ki 

l,.< 

*0 

i 
*9 
*0 

k^- 
*• N W) 

a 
•o. 
3- 

0 
si 

v» 

*0 

a 
*0 
<6 

k 

> 

3 

>9 
3- »o 

fP 

7 

**> 

* *0 

w 

k 

V. 
<Y 

0
9
3
0

 

<s 

> 

h* 
<5 ip 

> W ‘o 

Q 

*0 

bo 

k) 

k> Cf 

*0 *9 

w 0- 

*0 

«p 

«0 

‘P 
*0 

W o' 
,3; 

Cs •p 
ai 

<S 
33 

k 3 

3> 
,3 

3 
3 

‘S 

*0 

s. 

°) 

a 
s* 
3 

9 

•b 
bo 
v; 

0
8
3
0

 

S O 

-> 
■Tv <0 

3S 

h1^ 

*0 

>: 

> 
> vt 

*0 > 

<9 o 

*0 

p> 

*0 

<*y 

> 

3: 
9C 60 

°> > 
*9 
33 

bo O O 

*0 $ s 
Cs 
5s 

N 

«P 

k 

W 
5^ 

*0 Oa 

> 
bo 
vy 

o 
rO 
k 
o 

* nS- 

•S 

k 
O) 

k 

£ 
V> 

k' 
<s 

■P 

<9 
bo o s9 n> 

fp 
> 

k 
«y 
•p 

sS 0 
O 

£s 
k 

bo 
«s *»> 

Os 

<S 

<P 

* 

0s 

«S 5s 
Qi ks 

| 
0

6
3

0
 

<0 
u. 
bo 

*v 

k 

o "*0 
k 
V$ 

k 
'> 
<x 

> 
•o 

-si 

Nj 3 

9’ 

i1 

» 
> 
*s 

a S 

io 

k 
* 

<Y 

k 
<0 
«v 

aa 
"^S 

w u. 
7> 

si 

k^> 
'•o 
<o 

k 

7> 
«V 

k 

fp 

«v 5 1 

ky 9~ 
a St 'X 

[ 
0

5
3

0
 k 

y bo 

k^ 

"*o 
u. 

o< 

k 
*0 
cv3 

k 

w 

U. V) 

zL 

k 

7 o- 
W 

k 

*0 

k kj k 

■ci 

V 

si 

k 
k) 

of 

k 

si 
a 

k^ 

*0 7s > 

«Y 

«u 

0 

V 

k 

ro 

sW 

oT' 

k^ 

0< 

k 

k> 

vy 

1 s 
«Y 

o 
fO 
vi- 
o 

k 

sx 
w 

<p 

k 

fco k 

v. k 

*i 

bo 

W 

k 

•V 

k 

k 

W 

o 
'O 

k 

0s 
k*i 

a 

*3 
W a 

Qi 

O 

q 

k 
to 

w 

k 

Ob 

vCt 
^7 09 

a 

71 

» 

k 

5? 

k 

W 

W 

k 

«P 

«V 

bo 5s 

[ 
0
3
3
0
 

I 

k 

o> 

k 

u. 

'i 

k 

q> 
«Y 

k 

k 

W' 

u. 

r 

St 

k 
c>. 

«Y 

bo 

<v •*0 

k 
k) 

*P «S 

k^ 

'V 

k 

o' 
si 

be 

«y 

a^ 

S' 
S> 

**> 
«y 

k 

k 

O 

'Y 

a"> 

0? 

ri <y 

k 

<Y 

*0 
«k 

be 

k 

‘i 

k k 
«p 

k 

Vv «v 

W) 

pf 

0
2
3
0

 

k 

V 

<p 

k k 

<7 

k^ 

w 

cV 

k 

*0 

k 

3 

«v 

k 
N 

k 
-r- 

«v •S 

a 

«u 

•V 

h“- 
0^ 

JV 

k 

a 

k 
Os 

k 
5s 

fp 

si 

«v 
k 

k k 

r 

! v'l 

U.^ 

0 

2. 

k 

7> be 
k^ 

'k' 

k k 

‘Y 

Y 
«x 

{X 7i 

ts. 

«v 

o 
ro 

O 

u. 

Ci 

k 

o' 

k 

fy k 

k^ 

V? 

W 

u. 

*p 

cv 
cc 

K1/1 
Cto 

«1 cV 

k 

a- 
cV 

k 

<0 

k k 

'V 
o*1 

q 

be 

*t! 
k. 

k 
5s 

W 
Cl 

°p 

k a*1 

N1 

'A 

sj' 

a 

>3i 

k Vo 

V 
k ^ 

•5} 
J ( 

5s 

«y 
*p 
«Y 

O 
ro 
O 
O 

u. V) 

, 

u. 

*P 

<0 

k 

<0 u. 

k 

k 

k> 

•V 

«v 

»v 

k 

Q 

<s 

k 
Os 

w 
k 

M. 

Ps 
s'1 

°3 

Ps 

*V 
«k a 

s’ 

<y 

Ov 

W 

a"> 

•C? 

a 
a 

°3 

H9 

E 

k 

3, 

a" 

ti 

>9 
w 

O 
PC 

o 
Q 

- OJ ro IT) U3 r- 00 CT) O - OJ ro ^j- IT) to r- CO cn 0 
0J OJ 

OJ 
OJ 

ro 
0J 0J 

ID 
OJ 

CD 
OJ 

fs- 
OJ 

CD 
OJ 

O) 
0J s ro 

D 
T3 
O 
2 

c 
3 

O 

i 

o 

S
w

ee
p
_
L

-Q
 

M
e 

to
 ?
 

p
 

M
r. 

In
 Q

.i
 

M
an

u
al
 
□
 

A
u

to
m

a
ti

c
 
B

 



23 

F
or

m
 

ao
o

p
te

a 
Ju

n
e 

1
9

4
6

 

n
al
 

B
u
re

a
u
 

o
f 

S
ta

n
d
a
rd

s
 

(I
n

st
it

u
ti

o
n

) 

F
. 

J
 

M
 

. 
J
 W

 
P
 

E
. 

J
. 

W
 

F
. 

J
.M

.,
 

J
.W

.P
 

S
. 

K
. 

1 

Kb 
CJ 

(M 
cu 

CVl 

o
f 

S
ta

n
d

a
rd

s,
 W

as
h
in

g
to

n
 
2
5
, 

D
. C

 

D
A

T
A
 

N
at

'°
 

S
ca

le
d
 
b

y
:
_

 

'im
e 

C
a
lc

u
la

te
d
 

by
: 

O 
cvj 

co 

r- 
3 

X 
01 

*0) 
<X 
a 

a 3 <c a o a a eX 
eX 

<3 
<A 

x> 
on 
cx d 

*3 
CO 
cx 

<3 
<X 
<X 

a a 
3 
<\ § 

3 

eX 

*3 
Ob 
eX 

<3 
CO 

«X 

3 
> 
X 

<c 
n 
X 
<X 

> 

<£ 
3 
> 
X 

x: 
3 
ex 
X 

o 
> 
X 

a 

3 

X 

3 
CO) 
3 

<0 
^b* 
X 

<3 <A 
<X 
<x 

C3 
on 
e\ 

< 
<3 
eX 
<x 

X 
<3 
X 
'X 

e3 
co 
eX <X 

^3 

eX 

^3 
> 
eX 

a: 
<3 
<3 
<x ns 

<3 
<o 
eX 

3 
"> 
eX 

n 
Ob 
eX 

«3 

eX 

<3 
«x 
eX 

<3 
3- 
°c 

3 
o 
ns 

3 
ro 
CX 

3 
Ob 
X 

o 
b 

lO 3 <3 3 
3 
X 

3 
■co 

X 

<5 
> 
b 

3 
3 

<X 

3 
<x 
<X 

^x: 

a 
r4 

<3 

<% 

C3 ^3 
<3 
a 

a: 
'si <b 

•b 

X <3 
eX 
<X 

<3 
Cx 

"O 
o< 
X 

■d 
X 
<x 

*3 
<X 
<x. 

n 
on 
<x, 

X 
<3 

Ob 
a 

<3 
<3 
n 

ns 
VX 
<x 

X 

<3 
n 
eO 
n 

X 
b 

X 

b 
0b 
ex 

n 
on 
«x 

3 
n 
X 

b 

3 

*X 

3 
r( 
X 

3 
0r> 
•ry 

Q> 

ns 

3 
> 
eX 

3 

3 
n, 

3 

3 

o 
■ < Ci 

Cb 
d “o 

oc 

X 
eb 

cx- 
<3 

X 

3: 
cs 

?( 

<3 
CO 

'A 

<x 

<3 
>■ 
eX 

^b 
X 
-X 

n. 
a 
<x 

*3 
on 
<X 

<3 

d< 

<3 
m 
Vb 

a: 
•3 

<3 
^x 

<3 
n 
ex 

3 
>K 
«X 

*3 
ey 
n 

3 
«x 
X 

bo 

T
A

B
L

E
 

5
2

 
L

a
b

o
ra

to
ry

, 
N

at
io

n
al
 

B
u
re

au
 

sl
O

S
P

H
E

R
IC

 

7
5
°
 

W
 

M
m

n
 

to 

a: 
3 
3 
X 

a: 
3 

'bo 
3 

X 

3: 
3 
3 
"X 

3 
<\ 
3 

3 
3 
X 

3 
3 
X 

X 
Q> 

<X 
CO 
cX 

X 

<X 

eb 
<x 
ex 

o 

CX 

Cb 

IX 

X 
*b 
5* 

3: 
'Oi 

eX 

Cb 
^b 
X 

X; 
<3 ^3 

r< ex 

it 
^b 
<3 

"X 
on 
eX 

-y 
o 
<3 
-a 

O 
3 

*X 

^b 
0b 
eX 

a^ 
^3 
n 
ex 

X 
3 

br- 
<3 

O'- 
3s 
3 

3 
n 
ex 

n 
3 

ex 

V 

C\J 

* 
3 3 

3 
X 

3 

X 

3 

X 

a: 
3 
3 
X 

3 
3 
X 

1 i 

X 

L>o 
<b CTv 

eb 5^ X 
^3 
<3 

XS 

C3 
X- 

Cb 
"b 
eX 

Vb <3 
<3 
eX 

at 
S3 
<3 
ex 

<3 

n 

<b 

<X 

3 
n 
eX 

3: 
n 

ex- 
Q> 
cx 
<x 

^3 
o 
eX 

t 
3 

<3- 

T 

^N- 
<3 
ey 
ox 

3 

3 
X 

bo 
°1 

- 

< 
3 
3 
cx 

3: 
3 

ns 

3 
3 
ns 

3 
3 
e\ 

a: 
3 
3 
3 

<3 
3 
3 

<3 
<X 
3 

Cj 

VX 

O 
Cd 

X 

ex 
«X =A 

fX 

X 
Q 

Xb 

x 
C3 
<3 

<3 d 
X 
% 

n-. 
'o 
*3 rt 

n 

^3 
S3 
*x 

X 
•3 
'V <3 

^X 

X 
<b 
3 
ns 

<3 
X 
nb 
3 
C't 

1 

X 
3 

3^ 

X 
3 
3 

<T 

o 
CO 
o 

3 
3 
<\ 

bo 
b 

C
e
n
tr

a
l 

R
ad

io
 

P
ro

p
a
g

a
ti

o
n

 

■—
 

i
o
r

 

o 

5: 
n 
3 
ns X 

o 
3 
3 

3: 
3 
O 

3; 
Yb 
3 
X 

d 

or 
3 

C>» °S 

n 

cs 
Ci 
ex 

O 
Q> <3 

eX 

<3 ■C3 
<3 

y: 

Vb 
X 

d 

<b 

<x 

3: 
Tb 
Vb 
e\ 

X 
O 

<S" 

*3 

nc 
<o 
ns 

=t 
n 
n> 
*x 

n n 

^X 

<3 

«X 

<3 
n 

ns 

O 
cn 
<x 

3b 
Ob 

'•< 

3 
on 

<X 

o 3 
3 

CX 

CD 
o 

<c> 3 
3 

<X 

O 

Cl 
3 

3 
3 
<x 

3 
o 
3 

<c 

<b 
X 

<x 

<0> 
o 
ns 

o <A 
Cb 

n 

er 
TT 
<X 

a 3, 

Q> 

<x 
<X 

3: 

Xb 

<x 

<3 
<3 
^x 

<3 
CT, 

•ns 

<3 

ns 

<3 
<3 
ex 

<3 
n> 
ns 

<3 
<o 
<X 

*3 
<o 

<X 

X 

•3 

a: 
3 

ar- 
3 

<ar- 
<X 

3 
b'-' 3 

n 
- 

CO 
o a a 

<3 

3 
3? 

<c 
'3' 

o c d o d> a 
o 

a d 

^3 
eO 
<X 

^3 
cn 
eX 

C i 
<3 
<x 
'X 

<x 
<x 

d 

3 

X 
ns 

<3 
Ob 
<X 

<b 
a> 

°c 
<3 
C( 

3b 

ns 

3b o 

eX 
OX 

X: 
3 

cr- 

3 

X 

X 

3) 

h- 
o 

<3 
<X 
<X 

i - 

© 
o 

m 
o 

H f 
O 

c O 
■o o 

^ a 
U_ o 

Sz +- 0 

- 00 
- -P rO 

u> 

I 5 

o 

rO 
O 

CVJ 
O 

o 

h'
 F

I 
(C

ha
ra

ct
er

is
ti

c]
 

O
b

se
rv

ed
 a

t
-

 

o 
o 

o 
Q 

- CVJ ro <3- m © © cr> o - CVJ to m © CD CD O 
CU CVJ 

CVJ 
CVJ 

to 
CVJ 

»d- 
CVJ 

m 
CVJ 

© 
CVJ 

o- 
CVJ 

CD 
CVJ 

Ob 
CVJ 

O 
rO rO 

o 
T3 

5 

c 
Z3 
o 
O 

M
an

u
al
 
□
 

A
u
to

m
a
ti

c
 

S3
 



24 

< 

!— 

< 

Q 

t-Q s 
O 

oc 

LU 
X 

UJ 6 
-J o 
OQ 2- 
<5 CL 
I- o CO 

1 o 

5§ 

40 

5 o 
o 

rO 
CJ 

<NJ 
OJ 

OJ 

8 
1 o 

1 ^ 

2 

no 

n t 
s N| <4 Qi Ms % Ml \5 X X V s s s 

le¬ 

ts s s s s X -J 4 
1 

to 
A s •b X S X s> X X. N X N s X N X X 

s 

■4 

V 

s X 
> 

S 

^0 

'"l 

s X 

X 

X 

Ml 
S 

X 

X 

j£> > 

' i 

k. 

S s <■ 

fs 

N X 
S*. 

■> V 

X 

si 

X 

4: 
«n S3 si 

s 

Cs 

s 
X X 

N» 
X X X 

*0 

ts 

'S 

K 

S 

> 
*\ 

> 

X 

'i 
'S 

S 

-1 

X3 N tjv 

S s 

VN 

°n S 

ks 

S 

N 

*> X X 

X 

■ 

s 

•«i 

Wi «3s 

*) 

V 
\>o 

n 
> 

=t 
5s X 

s ‘) 

0s Si 

s 

<X 
s 
n 

ro 

* 
Os 

S 

Sj 

S 

S, 
<V % 

S. 
X 

V 

X 

n) 

"J 
S' 

X 
N 

* 

> 
V>q 

X 
r^ 

4 s 
\ 

V 
'!, 
> 

1 tts s, 

S' 

'O 
^0 tSs 5s. 

s 

CN 

S 

S3 
n 

S > 

\ 
s 

"1 
Sr '4 

* 
Sj 

O' 

X 

X 
(s 

s i 
X 

> 
X 

3^ 

j. 

4: 
vK. 

X 

ts 

s > 

^1 

s *) 

V 
'X 

k 
<X 

■6 
X s 

>: 
0-v 

4: 
«) 

s 

Os 
s> 
Ss 

= 
S' 

4; 
ts 

s 

\i'- 

0 

> 
<5" <S 

S 
X 

Si 

4 

O' 

v*5 
>Si 

X 
cs. 

*) 

\s 
% <K. 

’') 

K O' 

"i 

'r-' 

*) 

>: 
Sfl 

1) *) 

O' 

X 

\ 
X 

*> S' 

IN 

s 

X 

o 
X 

s 

\ n 
'■£ X X X 

-j 
T\ 

>0 

ri 

x. 

°0 
X X 

X 
X 
S3 

X 

> 
x> 

Os 

■; 
X 

> V 

X 

k 
ts x> s 

*n 

s 

i 

N Vo 

S 

V 
X 

*> 

N 

- 

6
0

 

X 
Is 

X 
r^i 

i 

Is 

4 
X X? X V 

V 

ti 

v5 
X X X X 

ijs 

X 

'J 

‘•0 
1 

X X X X X 

Si 

*) 
X X 

> 

s 

X 

O' 

Nl 

CO 
o Ml X 

> 

*1 
X 05 <s a '4) X 15 >5 n2 X X MS 

X X X X X 
Vo 

s 
X ) s 

n 
o X 

\ 

L
1

2
J 

0
5

 

O 

• .
 

—
 

0
3
 

j 

cvj 
O 

5 

| 
0

0
 

0 
Q 

- OJ to in to |S CO C» 0 - CVJ ro m to r- CO cn O 
OJ OJ 

OJ 
OJ 

ro 
OJ OJ 

m 
OJ 

to 
OJ 

fs 
OJ *OJ 

<n 
OJ 

0 
m ro 

c 
0 

■o 

2 
0 
0 

M
a
n

u
a
l 

D
 

A
u
to

m
a
ti

c
 

E
) 



25 
| 

1 

m 

Ui 
_j 
QDl 
< 

J 

S
w

e
e
p
—

L
O

_
M

c
 
lo

 2
 5

. 
0
 

M
r 

In
 
0
.2

5
 

m
in

 

M
o

n
u

a
l 
□
 

A
u

to
m

a
ti

c
 

®
 



26 

CO 

1 < 
I t- 
<7> 

o Q 

lO £ ^ 
to m C3 

1 or 
1 LJ 
2 I 

5 CL- 
1 CO 

I o 

i§ 

UJ 
_i 
03 

<1 

'ti 

m 

- CT 
c c 
3 — 

ro 
CvJ 

CVJ 
OJ 

OJ 

1 
2

0
 

co 

\n V) <c VI <C <c \n < 

a. 

5^ v) < <c <c 

cu 

CX 
VO < 

X 

cr 
< 

1* 

o~ c cr- 
< 

bf c cr- cr 
- 

<£ 

X 

rl 

X 

% n 

X 

** 
<c 

n 

o, 

<0t 
oo «v 

oj 
c 

<: 

% 
< < 

Oi 

O 
OS 

< 

< 

0? 

xx 

V X 

<s 

ro 
X 

> 
O 

C< 

■\ ni 

rn 

OJ 

CO 
■ ■ 

in > 
'S 

X L- 

X 

r- to 

r\ 

5: 

r* 

vt 

r^- 

n 

r- 

a 

■0. 
«r 

6 

<c 

A 
<r 

X 

to 

X 

rX 

to 

V'\ 

O C^ 

t\ 

C9 

3 
n b <b 

cq 

cc 

Vjl 
X 

X- 

' l 

X 
'A r^- 

<x ns 

^3- ^3 

°X 

t-0 o 

n 

'bo 

<b 

T-~ n 

p'i 

CQ 

SC 
<s 
‘—1 

b" 

ni 

Q_ 

O 

r-~ 

rc 

X- 

'JL 

Ck 

o' 

Cv 

X a_ 

XT' 

A 

r- bo 

n 

bo 

ic 

b" 

°i 

bo 

ri 
bo 

OS ot 

X 

\5 r^ bv, 

^5 
N 

05 

Va 

m n- 

<x 

Ct 

bo 

s 

Cu 

O' <3 

<o 

<3- ss> 
1 7 
bo 

<0 

cr 

X 

<s- bo 

^x. 

bo 

'N 

<t 

c\ 
l—J 

Ck 

'X 

vx 

b- 

s nj 

Oo 

a 

bo CT- 

CL 

Cb 

a_ 

bo' 

'i 

bo 

rt 
<c 

bo 

' t 

CL 
bo 

ns 

CVJ r- 

^ t 
5 

a 

bo 

n n 

<x. 

*oN 

^0 

o 

ro 
b- 

oc 

VO 

bo' 

Cl 

X 
'X' 

<c 

a 

Ck_ 

CL> 

bo 

Cl 

bo 

'■< 

X- 

r' ro cx 

CL 

bo 

C!/ 

<r c 
bo 

a. 

b^ 

uL 

r- t? 

= 
r^ 

n 

Ni. 

L 

X 

' JO 

'X 

•Q 

T> 

l- 

' v n 

X- 

r6 ' X 

=c 

5? 

O 

■t. 

■j 
<c 

*S 

r^ 

oi •b 

V: 

X- 

•v 
< < 

<L 

b- bo 

"N 

Ck 

t^N 

CL 

bo X 
'O 

o <r 
b 
OS 

n3 

c< 
<c 

t 
x 
bo ’P 

ill W 

r^ 
<c <c 

X 

to 

'V 

X 

*o r^- vA 

°\ 

r- 

bi 

V< 

bo 

'S 

\— 

X 

to 

-—/ 

Xs to 

’X »bs >N 
0 

0) 
o 

X 

o< 

X 

v'C <t < 
*o 

X 
x~ 

n. 

X 

to 

o 

X X 

<N 
<3: <* 

X 

<c 
3S to 

o< 

X 

fo > 
<c t-o 

' \ 
O 

a 

X 
>* 

bi <c 

X 

n 
■»t 

1 
0
8
 

1 

N 
V) O- 

5: 

<3 

<N 

bo 
< <c 

bo <x- 
X 

cr- 

3: 

<c < 
X 

0- 

X 

o' 

b <r <c 

a. 

' l < c 

X 

1 1 *S 
< c 

h- 
o 

<L 

1 - 

1 
9

0
 

m 
o 

L
ilJ

 l 
£
°

 
z
o

 

O 

O 
O 

o 
Q 

- CVJ ro vj- m CD CD a> 0 - CVJ ro Vj- in ID CD cn 0 
CVJ CVJ 

CVJ 
CVJ 

rO 
CVJ 

v* 
CVJ 

m 
CVJ 

CD 
CVJ 

X 
CVJ 

CO 
CVJ 

(TV 
CVJ 

O 
ro K> 

a 
T) 

2 

3 
O 
O 

S
w

ee
p
—

L
-Q

_
M

e 
to

_2
JL

_Q
.M

c 
ln

_£
L

_2
5_

m
in

 

M
an

u
al
 
□
 

A
u

to
m

a
ti

c
 

K
) 



27 

co 
m 

00 
< 

! 

I 

I 

to 
•a 

o > 
T5 ^ ' 

5 ■? * 

55^ ^ 

O Jcl Cl 

3=5 5 
o - • 

“5 ^ 
L. , 

m 5 2 

— ~3 ~7 
g il ^ 

.2 1 

o 'S 

2 -O O 

"S 3 

o a 
to O 

< 

h- 

< . 

CS i 
h- 

o 1 

£T $ 

LU f 

X m 

X ^ 

to 

o 

o 

M-1 

in 
g> 

5 
>» 0 
t- — 

5 I s 

L§ 
_Q — O C7> 
<D o 
Ll. lJ _j 

£ § f 
'o' _ £ s 

'1 O’ffl 

^ 2.E " 
S .c 

CO o 
O -l 

w» -2 O 
liJ 3 -o 

O <D 
-Q 
O 

to 
CM U| Ul 

1 
*0 
X 

U] uj 

0 
VJ 

csx 

u 
u 
\ 

N 

V) 

X 

u 

Ul UJ 

V) 
n 

<X 

UJ 

V) 

X 

Uj ul UJ ul uj ul Uj UJ UJ Ul Uj Ui 

X 

Ul Uj 
* 

CM 
OJ Ui Uj Ul M vy 

0 
CJ 

v%N 

L- 

u 
u 

V) 
UJ Ul Ul Ul UJ UJ Uj ul UJ vy vy 

V) 

X 

vy Ul UJ vy UJ UJ 

0 
X 

X 

UJ Ul 
% 

% 

<*> 
X 

CvJ Ul Uj UJ vy Ul 

S 

^ " <K 

*T 

vy Ul UJ u 

VI 

s 
X 

UJ Uj vy Ul UJ Ul 

M 

X 

Vi 

X Vy Uj Ul Ul Vy UJ UJ Ul 
* 

* 

N 

O 
CVJ Ui U) Uj UJ Ul 

0 
vi 

V: 
S' 

L 

VS- 
f*) 

U Ul 

V) 

s< 

UJ 

V) 
VI 
X 

X 

Q 
S 
N 

X 
X 

Vy Ul UJ uj Ul Ul Ul UJ Ui 

o 

X 
<s 
St 

Ul Ul u Ul 
* 

* 

X 

<n Uj Ul Uj vy ul 

V) 
Vi 

t»N vy UJ Ul 

VJ 
V) 

Vs 
X 

V) 

<Y 

V) 

§ 
X 

*St 

V) 
N 

X 

X 

Ui 'Ll Ul 

V) 

VS X 

X 

Vy vy UJ 
Co Vy Uj US Ul UJ * 

* 

CjO 

X 

CO UJ Ul UJ UJ UJ 

0 
<0 

ex 

UJ 

VJ 

s< 

iy 

0 
V) 

ox 
X 

0 
VJ 

Sr 

>r^) 
Vl 

v3 

Ui UJ vu Ul UJ '•U Uj Ul 

0 
V) 

O' Vy 

X 

oN 

X 

Ul Ul UJ UJ 

0 
X 

*o 

* 

* 
X 

X vi 

0 
U 

V 
0 

X 

0 
r0 
Ny 

CS 
vi 

V) 
Sr 

* 

X 

vb 

V) 

V 
X 

X 

Vi 

V) 

■> 

V) 
S 

uN 
S 

0 
0 
X 

X 
S) 

li 

o' 

xL 
X 

vi 

V) 
X 

ox 

X 

V) 

4 
X 

VJ 
fD 

X 

X 

Vi 
V) 

be vi 

V) 
X 

SO Vi 

V) 
c < 

Xx 
X 

V) 
X 

s 
X 

vi 

VJ 
v> X 

ts 

'O rx 

X 

no 
X 

to 
Lb vi Vi) vi vi u 

X 

vi 

V) 
Vi 

ox 

•y 

o 
VI 

*) 

Vb 

V) 

# 

Q 

N 

X 

^ V) 

/ 
S) 

VI 

X 

X 

Vi 

X 
to 
X 

\b 

0 
\ 
X 

X 

X 

V) 

X 

0 
V) 

-v 
NS 
S3 

V 4 Vi ui vi 'i 

o 
ex 
X 

X 

X 

0 
CO 

L V) 

4 
X 

* 

* 

t\. 
X 

to ' hi vb Vi vi vi 

0 
X 
N 

t-V 

St 

vi) vi) 

V) 
V) 
X 

c^. 

s< 

vb 
u' ,4 

X 

^V) 

SxX 

S) 

vi vb vi Vi 

■ 
0 

XiX 

0 
U 

xx 
X 

Vi Vi vi 

0 
0 

X Vb vi 

0 
< < 

\ 
X 

vi >b 
* 

* 

no 
X 

Vi •b vi Vi vi) ■i -V ■V vi ui 

Q 
'■< 
\ 

o 

'O 

vb 

VI 
X 
X 

X 
X 

vi vb Vi '4 vi vb •b vb 'i Vb 

V) 
X 

c* 
X 

>i '4 vb vi 
* 

* 

t)Q 

X 

to 

0 
Q 
\ 

X 

vi vi vi Vi S’) 

f0 

vi vi vi 

Vi 
V 

Oi 

S; 

VI 
'U 

fn Vi 

V) 

'O 

Vb 

Q 
X 

Xjx 

X 

§ 
X 
ri 

X 

'b Vi vi vi 

U 
V) 
X 

u 

X 

'i vb 

V) 

4 

s 

c^ 

X 

' 4 

V) 
i 

X 

’ < 

>4 
* 

* 
X 

CVJ 

0 
p 

X 

0 

X 
3 

vi vi 

U 

cn 

U 

X 

Vi vi vi vi vb vi 

VI 

4 
X 

VI 
V) 
X 

X 

V) 
V) 

'S 
X 

V) 
V) 

X 

X 

Vi vi vi cb Vi 'i Vi 

V) 
X 

V 
m 

0 
0 

X 

vi '4 
0 

X 
X 

* 

* 

tXl 

X 

= vi 

0 
0 

pX 

X 

vi) vi vi vi Vi b Vi vb 

0 
X 

vr 

•S 

VJ 

u 

to 

0 

5 
V) 
'S 

V) 

V 

X 

uv 

m 

V) 
V) 

X 

'L- 

'4 vi Vi vi » vb 
X 
X 

-3 v[, >4 •4 4 
* 

* 
X 

o 

0 
' 

X>x 

vL 

vi vi vi Vi 

0 
0 
\ 

\S 

VJ 

x 
u, 
ts 

Vi> 

L 

S 

O 

u 

V) 
\ 
X 

") 

s< 

5 

'X 
o 

VI 
X 

xx 

X 

1 

v3 

5i 

X 

X 

Vj 
X 
\ 

K 
X 

vb vi '4 J 

0 
X 

X 

'i 

0 

X 
X 

cb '4 

V) 

rs 

•o 

X 
X 

* 

* 
X 

cn 
o 

0 
0 

Co 
*o 

vi vi Vi 
** 

-3 

0 
V) 

L 
9 

U 

kx 
V) 
X 

Vi 
1 

(i 
i 

0 
V) 

> 

Q 

K 

V) 

'S 'S 

V) 
\ 

X 

V) 
X 

«s 

'b O' V '4 

V) 
X 

tr) 

p 

X 

vb vi >, 

V) 
X 

9 

'S 

'i 
<Vs 

fY 

Vyf 

CO 
o 

0 
p 

v 

:L 

vi vi vi 

V) 

X 
Sf 

VJ 
V) 

[r) 

VJ 
N. 
N 

s vi Vi vb Vi 
) 

*o 

^ V) 
X 

X 

>i vb 

^V) 
X 
\ 

X 
X 

>i 

Co 

4 

X 

Vi '4 

t) 

X 

X 

V) 
X 
X 

cn 

X 

V) 
X 
\ 

CO 

X 

vi 'b >4 

CJ 
X 
X 

\S 
X 

'4 
* 

* 

'-n 
CV 

s- 
o 

Ul UJ Uj 

X 

<*> 
*o 

Uj 
'8 

■V 

0 

o 

t-S 

UJ Ul UJ 

VJ 

St 

Co 

X 

X 

X 
X 

'll UJ vy 

V) 
i 

Xs 
3 

X 

1 
U) 

s 

Ui UJ Ul UJ 'll ui Ui 

V) 
x 

X 

V) 

■n 
'i * 

* 

Orj 

X 

(0 
o ui Ul 

L 

n3 
X 

Ul UJ 

' 

X 

Ui Ul vy vy 

^V) 

s 

VI 
X 

X 
s 

V) 

\ 

X 

V) 

UJ Ul Ul Vy vy Uj Ul Ul UJ Ul UJ 

V) 

X 
X 

vy Ul 
* 

* 

X 
X 

If) 
o w UJ 

V) 

X 

X 

UJ vy vy Ul vy Ul UJ vy 

VJ 
cx 

sN 
X 

X 

V) 
'X 

V) 

ft 
UJ UJ Ul VO vy 

X X Ul UJ 

V) 

X 
X 

UJ Ul 

V) 

Q 
X 

Ul * 

* 

Se 
X 1 

i * 
o 

V> 
\ 

0 

X 

Vy Ul Ul Ul UJ UJ Ul UJ Ul vy 

V) 

4 

X 

V) 
X 

V)X 

**) 

Uj Ul Uj Ul UJ vy 

VJ 

X 
X 
X 

'll Ul UJ Ul vy UJ UJ u) 
* 

* 

Cx, 

-j 

rO 
O >u Uj 

Q 
X 

4- 

vy UJ UJ \ 

S) 

VJ 
V) 
X 

X 

Kr 

Ui 

V) 

•J' 

UJ 
X 

X 

VI 
X 

v^l 
S) 

V) 
V) 

s^ 

X 

Uj UJ UJ Uj UJ vy UJ Ul Ul Ul UJ Ui UJ UJ * 

* 
X 

Cvj 
O lvi Uj Ui 

0 

<s 

"i 

Xl Uj 

V) 

U- 

V) 
V) 
X 

SI 

Ul Uj vy 

V) 
X 
\ 

S) 

N 

V) 
\ 

vn 

X 

vy Uj Ul Ul Uj UJ UJ UJ Ul Ul Uj Ul Ul 

0 
X 
N 

X 

uj * 

* 
X 

O Ui UJ Ul 

X 
s 

St 

V) 
V) 

tn " 
X 

Ul 

u 

\ 
CS 

VI 
Q 
X 

<*> 
vy Ui UJ 

V) 
V) 

<HX 

f) 

5 

X 

UJ Uj Ul Ul vy Ul Ul Ul UJ UJ Ul UJ UJ UJ ul * 

* 

Oq 

X 

O 
O 

Vy Uj Ul 

p 

»a vy 

Q 
Q 
\ 

Uv 

\ 
Uj 

*x 

Ul Uj Ul UJ 

s 
\ 

o 
X 

V) 
V) 

xx Uj vy UJ Uj 
s 

<^x 
X 

Ul m Ul UJ Ui Ul UJ 

CO 

$ 
>1 
X 

UJ 
* 

* 

Us 
X 

o 
Q 

- CVJ to M- in to S- CD cn o - CM to If) to s- 00 cn o 
CM CM 

CM 
CM 

to 
OJ 

M- 
CM 

If) 
CJ 

to 
CM 

s- 
CM 

CO 
CM 

<n 
CM 

o 
ro to 

c 
o 

TD 

5 

c 
3 
o 
o 

*
*
 

M
E

D
IA

N
 

fE
s
 

L
E

S
S
 

T
H

A
N
 

M
E

D
IA

N
 

fo
E

, 
O

R
 

L
E

S
S
 

S
w

ee
p
 

»-
0 

M
e 

to
_
2
^
_
0
 M

e 
In

. 
0

-2
5
 m

m
 

T
H

A
N
 

L
O

W
E

R
 

F
R

E
Q

U
E

N
C

Y
 

L
IM

IT
 

O
F
 

R
E

C
O

R
D

E
R
 

M
on

ua
l 
□
 

A
u
to

m
a
ti

c
 

03
 



28 

tn 

UJ 

CD 
< 
H 

w 
~u 
Sr, 
o 

“O 
c § 
o -j 

00 _LU 
c 

«♦=> o 

o 
fa: 

3 
O Is 
a; 
w 
3 

”D 

CD 
2S 

o “3 
c 
o 

<— 

lx' 

o 

S
ca

le
d
 

by
 

o 
o 

o 
S 

! < 
I H- 

5> <£ 

o Q 

O 

I O 
2 cr 

I o 
o 
o> 
o 
Cl 

T> 
o 

q: 

o 

o 

<frl 
in 

g> 

S
w

ee
p
 .

L
Q

_
M

e
 t

o
_

2
JL

Q
M

c 
ln

_
C

L
2
iL

m
in

 

M
a
n
u
a
l 
□
 

A
u
to

m
a
ti

c
 

IS
 



29 

oo 
lO 

UJ 

CO 
<r 
I™ 

S
w

e
e
p

JL
Q

_
M

e
 
to

 2
5
.Q

 .
M

e 
in

.Q
.2

5
 .

m
in

 

M
an

u
al
 
□
 

A
u
to

m
a
ti

c
 

S
I 



T
A

B
L

E
 

5
9

 
C

e
n

tr
a
l 

R
a
d

io
 

P
ro

p
a
g

a
ti

o
n
 

L
a
b

o
ra

to
ry

, 
N

a
ti

o
n

a
l 

B
u

re
a
u
 

o
f 

S
ta

n
d
a
rd

s
, 

W
a
s
h
in

g
to

n
 
2
5
, 

D
 

C
. 

30 

S
w

e
e
p

-L
Q

—
M

e
 
to

2
J
L

Q
_
M

c
 
in

J
L

2
J
i_

m
in

 

M
a
n

u
a
l 
□
 

A
u

to
m

a
ti

c
 

E
i 



31 

1 i 
* w 
o “O 

! s ^ 
s -o s» 

! c -3 * 
so.. 

lu <n 

co I ' 

° !q_ cl 

gl3t 3j 

«> -3 ”5 

m s' 2 

- “9 “» 
o u. LL 

.2 1 

o -S 

Z % o 

1 I 
O o 

<S> O 

6 

d 

LO 
CM 

c 
o 
o* 

I 

! < 

I H 

5i <5! 

o Q I 

O I * 

10 1 O 1 

LU § Qq g 

_j = LlJ * 

CD z. x 5, 

< 6 0- C~ 

S CO 

1 o 
c 2 

1 Q 
a> 
o 
Cl 
o 
a! 

o 
•a 
o 

CC 

o 

<3*1 

m| 

5 
e 

V., - 

O 2 . S 

2 1 ° H 
JQ s Q d. 
<i> e 

1 . o 
LL * _J 

C 

2 si 

CJ 0 
r c h- 

5 Lc co 
</> rO 
a - 

5 3 

LJ _ 

o 1 

O 2 o 
lO 2 x> 
- o > 

S o s 
*—' .a 

o 

ro 
CM 

CM 
(M 

CM 

O 
(M 

00 

'f) CD X 10 x <c '0 x 

a. 

O 
k r> K t < 

a. 

? 
i 

f) 
"1 

5k 

3; 

O 

5k 

3C* 

5k 
X 

=k 

<N 

o' 
5k 

x 

'O 

5k 

5k 
t 

5k 
u 

I 
'V 

LO 

* 

N 
4- 

a. 

■> 

rJ 

5k 

k 
Oq 

•o 

H 

5k 5k 

(L 

> 
T 

N 

5k T ■c < 
N 

5k 
<c < 

w '0 

5k 

5< 

k 

5L 

5k -k k •k 

>o 

5k 

'O 

5k k 

N 0 

cC 

CD 
CO 

5k 
~y o/ 

5k 

k 

O 

5k 5k 

5l 

5k 5k 

<o 

5k 5k 

w 

5k 5k 5k K 
"t 

5k 

* 

<o 

1 

k 

o 

5k 5k 

cr- 

O 

CL 

~o 
k 

w 

5k 

v 

v< 

5k 

w 

5k 
CO 

5t 

0 

5k 

?: 

0 
5k 

<L 

w 

5k 

u 

i. 

> 

ro 

k 

rO ro 

5S 5k 5k 

Q 

5k 
LQ 

5k V 

CL 

O 

5k 

•O 

5k =k 

5^ 

5k 

CL 

o' 
5k 

3: 

O 

5k 

a. 

55k 5k 

o 

5k 
N 

k 5k 

5«: 

w 

5k 

ro 

5k 5k 
0 

k 

5k 

5k 

5k 

5k 

5k k 

3- 

4- 5k 

PO 
CO 

5k 

cl 

5S 

to 

5k 

ro 

5k 

3- 

CL 

kr 

•k > 

N 

5k V X 5k 

<0 
5k- T 

CL 

5k 
fS 

5k 

w 

5k 5k 5k 

< 

> 

CL 

,5k 

CL 

5k- 

-o 

5k T 
^k 

5k 

CL 

• y n 

5k 

U 

CM {*) 
CQ 

ro 

5k 

N 

5k 

,C 

o' 

k 

a. 

O' 
0 

k 5k 
W 

5k i k * T 

5L 

> 

k- 

o 

N 

5k 

\ 

5k 

C3 

5k 5k 

CL 

c 
3k 

5k 

CL, 

5k L 

= 

Cr, 

5k 

0 

3k 

CO 

5k 

5* 

5k k 

0 

5k 5k * 

W 

5 k X X 

5k 

5k 5k X 5k 

0 

5k 

Q 

5k 

V 

O 

5k 

N 

^k r 
kT 

5: 

5k 

5k 

0 

5k 

CL 

k 5k 

O <C 
\ 

i 

0 

5k 

o| 

5k 5k 
t 

0 

5k 5k 
0 
L 

X X 

* 

5k 

X 
5k 

5k 

cH 

5k 5k 

0 

5k 

5< 

5k 

N 

5k 't 

•k 

5k 
=k 

°o 5k 

k k 4- 

O) 
o 

0 

5k 

«o 
5k 

N 

V 

N 

5k 

0 

5k 

5tl 

-k 

5* 

> 

Q 

>- X k 

rO 

5k 

* 

5k 5k 

Q 

5k 5k 

"o' 

,3k 

N 

5k 5k <L 

5^ 

CO 

5k 

CO 
o 

^L 
cr- 

in 
CO 

5k 

5; 

5k 

5k 5k X 5k 5k 5Jr 

■< 
5k X 

5k 

5*5 

> T 
5k 

5k 

CL 

c< 
5^ 

5L 

5k 
C 

55: 

5k ^k 

fO 

5k 
T 

5k 
t-. 

h- 
o 

Q- 

V? 

l 
- 

CO 
o 

in 
O 

o 

rO 
o 

CM 
O 

o 

o 
o 

o 
O 

- CM ro M- m ID h- 00 <T> o - CM ro in CD h- 00 <T> o 
CM CM 

CM 
CM 

rO 
CM 

xt 
CM 

in 
CM 

lO 
CM 

c- 
CM 

00 
CM 

<J> 
CM 

O 
ro ro 

O 
T3 

2 O 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 

®
 



32 

I 

Table 61 

Ionospheric Stormlneas at Washington, D. 0, 

february 1954 

Bsy Ionospheric character* 
00-12 GOT 12-24 OCT 

Principal storms 
Beginning End 

OCT OCT 
Geomagnetic character** 
00-12 GOT 12-24 GOT 

1 2 2 3 3 
2 l 3 3 3 
3 l 3 4 2 
4 3 1 3 1 
5 2 2 l 1 
6 2 2 2 0 
7 # 2 l 1 
8 1 1 2 2 
9 X 0 2 2 

10 2 1 2 2 
11 I 2 3 3 
12 2 2 2 2 
13 1 2 2 1 
14 2 1 1 2 
15 2 3 3 4 

16 1 3 3 4 
1? 1 3 4 3 
18 # 3 3 3 
19 3 2 2 2 
20 2 1 3 2 
21 2 4 1500 - 3 4 
22 1 3 - 0100 4 4 
23 3 2 4 3 
24 3 3 3 3 
25 3 2 2 2 
26 3 3 4 4 

27 2 3 4 4 
28 4 3 3 2 

•Ionosphere character figure (I-figure) for ionospheric stormineas at 
Washington, D. Goe during 12-hour period, on an arbitrary scale of 0 to 9» 
9 representing the greatest disturbance, 

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

——Dashes indicate continuing storm, 
insufficient data. 



Table 62 33 
Radio Propagation Quality Figures 

(including Comparisons with Short-Term and Advance Forecasts) 

January 1Q5U 

Day 

North Pac If 3 c 
9-hourly 

quality figures 

Short -term 
issued 

forecasts 
at: 

Whole 
day 

quality 
index 

Advance forecasts 
(Jp reports)for 

whole day, issued 
in advance by: 

03 09 13 
to to to 02 09 13 1 -b a-7 3-25 
12 13 03 days days davs 

1 7 6 6 7 6 7 6 7 7 
2 6 5 00 7 6 6 5 7 7 
3 6 6 7 6 5 7 7 7 7 

1* 5 £ 6 6 6 6 cT 7 7 
5 6 7 6 6 6 6 7 7 6 

6 5 5 6 6 t. 6 5 6 6 
7 5 6 7 6 5 6 6 F 6 
8 5 00 6 5 6 5 9 5 
9 5 5 5 5 5 6 5 6 5 

10 00 5 6 6 6 6 (10 6 6 

11 6 6 C' 0 5 6 7 6 6 6 

12 5 5 6 6 6 6 6 6 6 
13 7 7 6 6 5 6 7 6 7 
I4 5 6 6 6 6 6 6 6 7 
15 < 6 6 6 3 6 5 7 7 

16 5 F 6 6 6 7 6 6 7 

17 5 6 6 6 A 7 5 6 6 
18 6 6 6 6 6 7 7 6 6 
19 00 t 6 5 a) 5 5 6 A 
20 (3) c 6 5 00 6 00 00 6 

21 F F 7 5 a 6 6 (10 6 
22 (10 5 6 5 c 6 F F 6 
?3 00 00 6 c i 6 OO 5 6 
2b 00 5 6 5 F 6 6 6 6 
25 6 5 5 6 6 7 6 6 6 

26 6 £ 6 6 F 6 6 7 7 
21 6 6 6 6 cj 7 6 7 7 
23 6 6 6 6 F 6 6 6 6 
29 F 5 7 6 6 6 6 6 6 
30 5 5 7 6 6 6 6 6 6 
31 5 £ 5 6 6 7 5 6 6 

Score: 
r 11 11 16 13 13 

2uiet periods s lh 17 11 11 12 
u 0 3. 3 3 3 
F 0 0 0 1 0 

P 0 0 0 1 0 
Disturbed periods S a 2 0 1 0 

u 1 0 0 0 0 
F 1 0 1 1 3 

Seales: 
Q-acale of Radio Propagation Quality 

(1) - useless 
(2) - very poor 
(3J - poor 
(1) - poor to fair 
3 - fair 
6 - fair to good 
7 - good 
S - very good 
9 - excellent 

Scoring: (beginning October 1952) 
P - Perfect: forecast quality equal to observed 
S- Satisfactory: (beginning October 1932) 

forecast quality one grade different 
from observed 

U - Unsatisfactory: forecast quality two or more 
grades different from observed when both 
forecast and observed were 95, or both^'3 

F - Failure: other times when forecast quality 
two or more grades different from observed 

Symbols 1 

X -probable disturbed date 

Note: All times are UT (Universal Time or OCT) 
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'Table 63a 

ftadio Propagation Quai ity Figures 
(Including Comparisons with Short-Term and Advance Forecast?) 

January 195U 

Day 

Morth Atlantic 
6-hourly 

quality figures 

Short-term forecasts 
issued about one 

hour in advance of: 

'•Thole 
day 

quality 
index 

idvance forecasts 
(J-reports) for 

whole day; issued 
in advance by: 

Geomag 
netic 

KCh 

00 06 12 18 
to to to to 00 06 12 13 l-l 1-7 3-25 Half d^y 
06 12 18 21 days days days (1) (?) 

1 6 5 7 6 6 6 7 6 6 7 7 2 i 
2 6 5 7 6 6 5 7 5 6 7 7 3 U) 
3 6 6 6 6 (l) £ 

P 6 6 6 7 7 2 2 
1* 6 6 7 6 6 6 7 7 6 7 7 0 0 
5 6 (l) 6 6 6 6 6 7 5 6 6 0 2 

6 6 5 6 6 5 5 7 6 6 6 6 2 2 
7 6 5 6 6 5 5 6 6 6 5 b 1 1 
3 6 6 6 5 6 cT 

P 7 6 6 5 £ 3 2 
9 6 6 7 6 6 £ 7 7 6 cr £ 2 2 

11 6 5 7 6 6 6 7 6 6 6 6 2 2 

ii 5 5 7 6 6 7 6 6 6 6 2 1 
12 6 6 6 6 6 6 7 6 6 6 6 2 2 
13 5 £ 7 6 6 5 7 7 6 6 6 3 2 
lit 6 5 7 6 6 6 7 6 6 6 A 1 2 
1? 6 5 7 6 6 6 7 6 6 6 6 2 2 

16 6 6 7 6 6 6 7 6 6 6 6 2 2 
17 6 6 7 7 6 6 7 7 7 6 6 1 2 
18 7 6 7 7 6 6 7 7 7 6 6 2 3 
19 6 5 7 5 6 5 6 6 6 7 6 (l) 3 
20 6 (h) 6 5 (U) (l) 6 6 5 7 6 3 3 

21 (1) (h) 6 5 (l) (1) 6 6 5 7 6 3 3 
22 (l) 5 6 5 (U) (l) 6 5 £ 5 7 3 2 
23 (3) (l) 6 6 5 (U) 6 5 (l) 6 7 (l) 2 
21 5 (l) 6 6 «? 5 6 6 5 6 7 2 1 
25 5 (l) 6 6 6 6 6 6 5 6 7 1 2 

26 6 5 6 6 6 6 7 6 6 6 7 1 i 
27 6 6 6 6 6 6 7 7 6 6 7 1 2 
28 6 6 7 6 6 6 7 7 6 6 7 2 0 
29 6 6 7 6 6 6 7 7 6 7 6 2 1 
30 6 6 7 6 6 6 7 7 6 7 6 1 1 
31 7 6 6 7 6 6 6 6 7 7 6 2 2 

Sc _>re 8 

P 19 16 25 16 13 11 
Quiet periods S 7 9 6 15 15 16 

U 0 0 0 0 2 3 
F 2 0 0 0 0 0 

Disturbed periods P 2 3 0 0 0 0 
S 0 1 0 0 0 0 
u 1 0 0 0 0 0 
F 0 2 0 0 1 1 

Scales: 

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

(2) - very poor 
(3) - poor 

(4) - poor to fair 

5 - fair 
6 - fair to good 
7 - good 

8 - very good 

9 - excellent 

Scoring: (beginning October 1952) 

P - Perfect: forecast quality equdl 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 ^5> or both^ 5 
F - Failure: other times when forecast quality 

two or more grades different from observed 

K-scale of Geomagnetic Activity 

0 to 9» 9 representing the greatest dis¬ 
turbance; ^ U indicates significant 

disturbance, enclosed in ( ) for emphasis 

Symbols: 

X - probable disturbed date 

Note: All times are UT (Universal Time or GCT) 
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Table 63b 

Short-Term Forecasts—January 1954 

— forecast 

x CRPL observation (not in consensus) 

individual reports of quality 

(adjusted to CRPL scale) 

DAY 

Outcome of Advance Forecasts (1 to 4 days ahead) — January 1954 

0 10 20 31 DAYS 
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Table oka 

Coronal observations at Climax, Colorado (53°3A), east limb 

Date 
GCT 

Degrees north of the solar equator 
90 85 80 75 70 65 60 35 $0 45 ko 35 36 25 20 1$ 10 3 0° 

Degrees south of the solar equator 
3 10 13 2025 30 35 40 45 go 55 go 6? 70 73 80 85~90 

1954 
Feb 1.7 

2.7 
3.3 
4.7 
5.7 
6.8 
7.7 
8.7 
9.7 

10.3 
11.7 
12.8 
15.9 
l'1.7 
13.7 
21.8 
24.8 
25.3 
28.7i 

11- 
- 1 1 
111 

2 1 

1 1 

- 1 
- 2 
1 1 

_a _a _a 

xxxxxxxxxxxx 

- 1 1 1 
1 1 - - 

1111 

XXX 

XXX 

---1211 
-111111 

- 1 1 - - 

11111 
11111 

Table 65a 

Coronal observations at Climax, Colorado (637^A), east limb 

Date Degrees north of bhe solar equator 
0° 

Degrees south of the solar equator 
GCT 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1? 10 ? 5 10 15 20 25 50 35 40 45 50 55 60 65 7° 75 80 85 90 

1954 
Feb 1.7 2 3 3 2 2 2 2 1 1 1 1 3 2 2 3 6 10 6 5 4 5 5 5 5 4 4 3 2 2 1 1 1 1 1 1 1 2 

2.7 3 3 3 2 2 2 1 1 1 1 2 2 1 1 6 8 8 8 5 6 6 5 5 5 5 4 3 3 2 1 1 1 2 2 2 3 3 
3.3 2 2 2 1 1 1 i 1 1 1 1 1 1 1 2 2 3 5 4 5 5 5 4 5 4 X X X X X X X X X X X X 

4.7 2 2 1 1 - - - - i 1 1 1 1 2 2 3 2 2 3 3 3 4 5 4 3 3 3 3 2 1 1 1 1 3 2 2 2 

5.7 3 2 2 1 1 1 i 1 1 1 1 2 1 1 2 3 3 3 4 8 9- 7 6 6 5 4 4 3 2 2 2 3 3 4 3 3 2 
6.3 2 2 2 3 1 2 2 2 1 2 1 1 2 2 3 3 3 4 5 6 6 5 5 5 5 4 3 2 1 1 2 2 1 3 1 3 2 

7.7 3 3 3 2 2 2 2 2 3 2 3 3 3 3 3 3 4 6 9 9 7 5 5 5 6 6 5 4 2 1 1 1 2 3 2 3 3 
8.7 3 3 3 2 2 1 - 1 1 1 1 3 5 3 4 4 4 5 6 5 4 3 3 4 5 5 5 4 2 2 3 3 2 3 3 3 3 
9.7 3 3 3 3 2 2 2 2 2 2 3 5 4 4 3 5 6 7 8 8 6 5 3 3 4 4 5 5 3 3 1 1 1 2 3 2 2 

10.8 2 2 1 1 1 1 1 1 1 1 1 2 4 3 3 3 4 4 3 3 3 3 3 2 2 3 3 3 2 1 1 1 1 2 1 2 3 
11.7 2 2 2 2 1 1 1 1 1 1 2 2 2 3 3 3 3 4 4 4 3 3 2 2 3 2 2 2 1 1 1 1 1 2 2 2 3 
12.8 2 2 1 1 1 1 1 1 1 2 2 2 1 2 2 3 3 5 6 4 4 5 4 4 4 4 3 2 1 1 1 1 1 2 2 2 3 
15.9 _a .a .a »a _a _a _a - 3 3 4 5 4 4 4 3 4 5 7 5 4 4 4 3 4 3 1 1 1 1 1 2 2 2 2 2 
17.7 3 3 3 2 2 1 1 1 2 2 3 5 5 4 4 4 5 5 5 5 5 5 5 5 5 5 3 2 1 1 1 1 3 2 2 3 2 

18.7 X X X 1 1 1 2 3 3 3 3 2 3 4 4 3 3 3 3 4 3 3 2 1 1 1 1 1 2 1 2 2 
21.8 3 2 2 2 1 1 1 1 1 2 5 6 6 5 3 4 3 4 5 3 3 3 3 4 4 3 3 2 1 1 1 2 2 2 2 2 2 
24.8 2 4 3 3 3 3 2 2 1 2 4 4 3 3 3 5 5 6 6 6 5 7 6 5 6 6 5 3 3 3 2 2 2 2 2 3 2 
25.8 X X X 3 2 1 1 1 1 2 2 3 3 3 4 4 5 5 5 5 6 5 5 5 5 5 4 3 3 2 2 2 2 2 3 3 3 
28.7a 2 3 2 0 i 1 1 1 1 1 1 1 2 2 3 3 4 3 3 2 2 3 3 3 4 3 2 1 1 1 1 2 2 2 2 2 2 

Table 66a 

Coronal observations at Climax, Colorado (6702A.), cast limb 

The 6702A coronal line was not visible on any of the observation dates in February at the oositicn anales 

indicated for the 5303A line. 



Table 6L»b 

3 7 

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

Date 
GCT 

1954 
Feb 1.7 

2.7 
3.8 
4.7 
5.7 
6.8 
7.7 
8.7 
9.7 

10.8 
11.7 
12.8 
15.9b 
17.7 
18.7 
21.3a 
24.8 
25.3 
28; 7a 

Degrees south of the solar equator_ 
90 8$ 80 75 70 65 60 55 50 45 40 35 ?0 23 20 15 10 51 

XXXXXXXXXXXXXXXXXX 

--11------ 

-111---111 
----11---- 

ill - 
--------12 

1 1 

11111 

Degrees north of the solar equator 
5 10 15 20 25 5Q 35 40 43 50 55 60 65 70 75 50 B5 90 

__----l21--------“ 
-------111-------- 

XXXXXXXXXXXXXXXX-- 

----- 1112221------ 

__l_-_-ll 11 - -- -- -- 
11____12111- - -- -- - 

11111------1------ 

--11111111-------- 

-____111- 
1----1211 

- — 1221111 
------111 
----1111- 

----11111 
11------- 

Table 65b 

Coronal observations at Climax, Colorado (6374A), west limb 

a indicates low weight 590 through N90 
b indicates low weight S55 through N90 

Table 66b 

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

The 6702A coronal line was not visible on any of the observation dates in February at the position angles 

indicated for the 5303A line. 
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Table 67a 

Coronal observations at Sacramento Peak, Hew Mexico (5305A), east limb 

Date Degrees north of the solar equator 
0° 

Degrees south of the solar equator 
GCT 90 «5 60 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ? 5 10 15 20 25 50 55 40 45 50 55 60 65 70 75 60 85 90 

1954 
Feb 2.7 -------2 3 3 2 3 3 3 4 3 2 2 3 2 2 2 3 3 2 2 

3.7 -------2 2 3 4 3 3 4 4 3 2 2 - - 2 2 2 3 2 2 2 3 3 3 3 2 
4.7 -------2 2 3 3 3 4 4 5 4 2 3 3 2 2 2 2 2 3 3 2 3 2 4 4 2 _____ 

5.7 -------2 2 3 3 2 3 3 2 2 2 2 2 3 3 3 2 2 2 2 4 2 2 3 .. _ 
6.9a 2 3 2 2 3 4 4 4 2 3 2 2 3 3 3 4 4 3 2 3 3 2 2 
7.7 2 3 4 4 4 4 5 3 2 2 - - - - 2 2 2 3 2 3 3 3 3 2 2 - - - - 
8.7 -------2 5 5 4 4 3 2 2 3 3 2 2 2 3 2 2 3 2 3 3 3 3 2 2 
9.9 ----- --2 3 4 3 3 3 3 3 3 2 3 2 2 - - 2 3 2 2 2 2 2 

10.8a -------2 2 3 3 2 2 3 3 2 2 2 3 3 2 3 3 2 3 3 2 3 3 3 3 2 
11.7 -------3 3 4 4 3 3 3 2 3 2 2 2 2 3 2 2 2 2 3 4 3 2 2 2 2 
13.7 -------2 3 3 3 2 2 3 3 2 2 2 2 3 2 3 2 3 
14.7 -------2 3 3 4 3 4 3 3 2 2 3 3 3 3 3 2 3 3 2 
lb. 7a 2 2 2 3 2 2 5 3 2 2 2 3 
17. Sa 2 3 3 3 3 2 3 2 2 2 3 3 4 2 - - - - 2 4 3 3 2 2 j _ _ _ - 

18.7a 2 2 3 3 2 3 2 2 2 3 2 3 4 3 4 2 
19.8a ......A.. - 2 3 2 2 2 2 3 3 3 4 4 3 3 3 3 2 2 3 2 
20.7 _______2 2 3 4 3 2 - 3 2 2 2 2 4 3 2 2 2 2 2 2 3 4 4 3 2 
21.7 _2 3 4 3 2 2 2 3 3 3 3 3 2 2 2 3 3 4 3 3 4 4 5 4 3 2 - - - - 
22.8 - - - ----- 2 3 3 5 3 2 3 3 3 3 3 - - - - 2 3 3 3 3 4 4 3 3 2 
24.7 2 2 2 3 2 2 2 2 2 3 3 3 3 3 3 2 2 2 
25.7 -------3 2 2 3 2 2 2 3 3 2 2 2 2 3 3 3 4 4 3 2 3 3 2 
26.7a 2 2 3 3 2 3 3 3 2 3 3 3 2 2 2 2 2 3 4 4 4 2 
28.7 -----322 3 3 2 2 2 “ 2 2 2 2 2 2 3 2 2 3 3 3 4 3 2 2 2 3 2 - - - - 

Table 68a 

Coronal observations at Sacramento Peak, New Mexico {byjbk), east limb 

Date Degrees north of the solar equator 
0° 

Degrees south of the solar equator 
GCT 90 »5 ao 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 (50 65 90 

1954 
Feb 2.7 4 4 3 4 4 3 2 2 2 2 - 3 3 2 3 8 11 13 11 8 7 6 10 8 9 9 7 5 4 2 2 3 2 2 3 2 2 

3.7 3 3 4 3 4 5 4 5 5 4 3 2 2 3 5 8 13 14 13 11 11 1213 14 13 11 11 7 4 3 3 3 4 3 4 6 4 
4.7 3 4 4 3 2 3 2 3 3 2 3 3 2 2 5 7 8 11 9 9 12 1415 14 14 13 11 10 5 3 2 3 3 2 3 4 3 
5.7 3 2 2 2 2 2 2 2 3 2 •3 2 - 2 3 4 4 5 6 8 11 10 10 9 9 10 7 5 3 2 2 2 3 2 4 5 3 
6.9a - 2 2 2 3 2 3 2 2 3 3 2 3 4 4 3 3 4 3 5 8 9 8 7 b 6 5 3 2 2 2 2 2 - 2 3 3 
7.7 3 3 2 2 2 2 2 2 2 3 3 2 3 4 3 5 4 6 11 12 11 10 8 8 7 7 6 4 3 2 2 2 2 2 3 3 2 
8.7 5 4 3 4 2 3 3 2 3 4 3 5 8 6 5 6 5 9 14 13 11 9 8 6 6 6 5 5 3 2 2 2 3 2 4 3 4 
9.9 3 3 4 3 4 2 3 2 3 3 - 3 5 5 4 4 5 11 12 13 12 11 10 8 5 7 6 4 3 3 2 3 3 2 5 2 3 

lu.8a 3 2 3 2 - - - - 2 - - - 2 3 3 3 3 4 5 4 5 5 4 4 2 5 4 5 3 3 2 3 2 2 3 - - 

11.7 4 3 4 4 3 2 2 2 3 3 4 5 4 4 5 5 8 11 12 11 10 8 7 6 4 7 5 5 3 2 - 3 2 2 - 2 3 
13.7 2 2 2 3 2 2 2 2 - 2 - 3 2 2 5 6 7 8 7 8 7 5 7 7 5 6 4 4 4 3 2 - 2 2 3 4 3 
14.7 3 3 3 4 3 3 3 3 2 2 4 4 5 6 7 8 11 10 9 8 7 8 7 6 9 6 6 8 4 3 - - 2 3 2 4 3 
16.7a 3 - 2 3 4 3 - - - * 2 3 2 4 4 4 4 5 5 4 5 6 5 4 4 4 5 3 - - - 2 2 3 3 3 2 
17.Sa 3 2 3 2 2 3 2 - - 2 - 3 4 5 4 4 6 7 8 5 6 4 5 3 6 4 5 3 2 - 2 - - 2 3 - - 

18.7a 2 2 3 2 3 3 2 - 3 - 3 4 5 6 5 5 6 3 2 3 4 4 5 5 5 6 4 3 2 3 2 2 3 2 3 2 - 

19.8a 2 2 2 2 2 2 3 - - 3 3 4 8 7 6 5 3 4 4 4 5 3 4 2 3 4 3 4 2 3 - - 2 2 - - - 

20.7 2 3 2 2 3 3 3 2 3 3 5 10 11 11 9 6 7 6 5 8 7 6 6 5 5 7 5 4 3 2 2 2 4 3 3 2 3 
21.7 3 3 3 3 4 3 2 2 2 2 6 12 11 9 8 7 8 11 13 10 7 6 5 6 8 8 7 6 2 2 3 2 3 - 4 2 3 
22.8 2 3 2 3 3 2 2 2 - 3 4 6 8 4 4 6 8 7 7 5 4 6 6 7 13 12 5 2 2 3 3 2 2 2 3 3 2 

24.7 2 2 2 - - - 2 2 2 - 3 4 4 3 2 5 8 7 7 5 4 5 6 4 4 4 3 2 - - 2 - 2 2 2 2 2 

25.7 3 2 3 3 2 2 3 3 3 2 4 5 6 5 5 9 9 8 9 8 9 8 8 7 7 8 6 5 3 4 2 3 3 3 3 3 3 
26.7a 3 2 2 2 3 2 2 2 3 3 4 5 4 5 5 8 9 8 5 5 4 4 4 4 5 6 5 4 3 2 - - 3 3 3 3 3 
28.7 3 3 4 3 3 4 5 4 5 6 6 7 7 11 16 15 14 14 11 8 7 12 12 11 10 5 4 3 2 2 3 3 3 4 4 3 3 

Table 69a 

Coronal observations at Sacramento Peak, New Mexico (6702A), east llr.b 

The 670?A coronal line was not visible on any of the observation dates in February. 



Table 67b 39 

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

Date 
GCT 

Degrees soutn of the solar eqi 

?° 

iator 
0° 

Degrees north of the solar equator 
90 85 80 75 70 65 60 55 50 45 40 55 25 20- 15 10 ? 5 10 15 20 25 50 35 40 45 50 55 60 65 70 75 80 85 90 

1954 
Feb 2.7 3 3 2 2 2 2 3 3 2 2 2 3 3 3 4 3 2 3 2 3 3 2 2 

3.7 2 2 3 2 3 2 3 3 2 3 3 3 4 4 3 3 3 2 4 5 5 4 3 3 2 2 - - - 

4.7 2 3 3 2 3 2 2 3 3 2 2 3 3 3 3 3 2 3 4 4 3 3 4 4 3 2 - - - 

5.7 2 3 3 2 3 2 2 2 3 3 2 2 3 2 3 3 3 2 2 3 4 4 3 4 2 2 - - - 

6.9a 2 3 3 3 2 2 2 2 2 3 3 2 3 3 2 2 2 2 3 3 3 3 

7.7 2 2 2 3 3 3 2 2 2 2 3 3 3 3 2 3 2 2 3 3 3 3 2 

8.7 -------2 2 3 3 3 2 2 2 3 2 3 2 3 3 2 3 3 2 2 - 3 3 4 4 3 
9.9a 2 2 2 2 3 3 3 2 - - 2 3 2 2 2 3 2 2 

10.8a ______ _3 3 3 3 3 2 3 4 4 3 3 2 2 3 2 2 - - 3 3 3 4 4 3 3 2 3 - - - 

11.7 ___-_~-2 2 3 3 3 3 3 3 2 3 3 2 3 2 3 3 3 4 4 3 4 3 2 

13.7 3 3 3 2 3 2 2 2 2 2 2 3 2 2 2 2 3 
14.7 2 3 3 2 3 2 3 2 2 2 3 3 4 2 2 
lb. 7a 2 3 2 2 3 3 2 2 2 2 3 3 2 2 2 2 2 2 3 - - - - - - - - - 

17.8a — — 2 2 2 3 3 3 3 2 2 2 2 2 2 3 3 3 3 3 3 3 3 2 3 2 

18.7 2 2 3 2 2 - - - - 2 3 2 2 2 3 3 2 3 3 3 2 2 3 2 

19.8a 3 3 3 3 2 3 3 3 2 

20.7 2 2 3 2 2 2 3 3 3 2 2 2 - 3 3 3 4 4 3 5 5 4 2 2 

21.7 3 4 4 3 2 2 2 3 2 2 3 3 2 3 3 4 4 5 5 5 3 2 2 

22.8 2 2 3 2 2 2 2 2 3 3 2 2 2 2 2 3 3 4 4 5 5 3 3 2 - - - - 

24.7 -------2 2 3 2 2 3 3 2 2 2 2 3 3 3 2 3 3 3 4 4 5 4 4 3 -4 

25.7 1 2 2 2 3 3 2 3 3 2 2 2 2 3 3 2 3 2 3 3 3 3 2 2 

26.7a 2 3 3 2 3 3 2 2 2 2 3 2 2 3 3 2 

28.7 _____222 3 2 2 3 3 2 2 3 2 2 2 2 3 3 2 3 2 4 4 3 3 3 2 2 ~ “ 

Table 66b 

Coronal observations at Sacramento Peak, New Mexico (6374a), west limb 

Date 
GCT 

Deg rees 
70 

south of the solar equator 
0° 

Be grees 
25 ?o 

north of the solar equator 
90 85 80 75 65 60 55 50 45 40 35 50 25 20 15 10 5 10 15 20 35 40 45 50 55 60 65 70 75 80 85 90 

1954 
Feb 2.7 2 2 2 2 2 3 3 2 2 5 7 8 8 8 7 8 7 b 6 7 6 b 5 b b 8 7 2 - - - 2 2 3 4 

3.7 4 4 3 2 3 3 3 2 - 2 3 6 8 7 7 8 10 11 9 10 11 10 9 7 8 9 9 5 2 2 - 2 3 4 4 4 3 
4.7 3 2 3 3 3 3 3 3 3 3 4 5 4 5 6 5 6 8 7 ll 10 11 11 14 15 14 5 3 2 2 3 3 3 3 3 3 
5.7 3 2 3 3 2 2 4 4 2 2 5 4 4 4 5 7 8 10 6 6 5 4 5 10 11 8 8 3 - 2 - 3 2 2 2 2 3 
b.9a 3 3 2 3 3 2 2 - - - 2 2 2 - 2 3 3 4 3 4 4 3 2 5 5 4 5 2 - - 2 3 3 3 2 2 - 

7.7 2 3 2 3 2 2 2 2 3 3 3 3 2 2 5 b 7 b 5 4 4 3 4 5 5 5 4 3 4 2 3 2 2 2 2 3 3 
8.7 4 4 4 2 2 3 2 2 3 4 4 3 4 5 5 8 8 7 8 8 b 6 6 6 5 7 8 8 4 3 2 2 3 3 3 4 5 
9.9a 3 2 4 2 2 3 2 2 2 3 3 2 2 3 11 11 10 9 8 7 7 7 7 6 5 6 5 5 3 2 3 3 3 2 3 4 3 

10.3a 2 2 3 2 2 - - 3 4 3 4 4 5 4 4 3 4 3 2 3 2 2 3 - - - - 2 2 3 
11.7 3 2 - “ 2 3 2 3 2 3 4 5 4 5 8 7 9 10 8 8 7 5 6 b 5 5 6 5 2 3 3 2 3 3 4 5 4 
13.7 3 4 3 2 2 2 2 2 - 2 3 3 3 4 5 3 4 6 5 b 8 7 8 8 7 4 5 4 2 - - - 2 - 2 2 2 
14.7 3 4 3 3 2 - - 2 2 2 3 4 5 5 7 8 9 11 12 13 12 11 14 10 6 4 4 4 3 2 2 2 - 2 3 4 3 
16.7a 2 2 2 2 2 - - - 2 - - 2 4 5 5 4 5 3 4 5 3 5 2 4 2 2 3 - 2 2 3 
17.3a - « - “ - - - - - 2 - 2 - 4 7 8 7 6 5 3 3 2 3 5 4 5 4 2 2 3 
18.7 - 3 2 3 2 3 2 - 2 - 2 3 5 4 4 8 9 7 5 3 4 2 4 3 3 2 - 2 2 - 2 - 2 2 2 2 2 
19.8a 3 3 3 4 4 4 3 3 2 3 2 
20.7 3 2 3 3 - 2 2 2 2 2 4 5 4 4 5 7 6 8 7 8 8 6 5 5 5 5 4 3 4 3 2 - 2 3 3 3 2 
21.7 3 3 4 4 3 3 3 3 2 2 3 4 5 7 8 9 10 10 11 n 10 8 5 6 5 6 4 3 2 3 - - 2 3 4 3 3 
22.8 2 - 3 3 2 3 3 2 3 2 - 4 5 7 6 8 8 9 9 10 12 9 7 5 9 8 6 2 2 2 2 - 2 3 3 3 2 
24.7 2 2 2 - - 2 2 2 2 2 - 3 3 4 3 4 7 b 7 8 5 3 3 2 4 4 - - - 2 - 2 2 - - - 2 
25.7 3 4 2 2 - 3 3 - 2 - 3 4 3 4 4 5 8 7 8 7 4 5 3 4 6 4 3 2 2 - 2 - - 2 3 2 3 
26.7a 3 2 2 2 2 2 3 2 2 2 2 3 3 4 3 5 8 7 6 5 4 3 4 4 5 3 2 2 2 2 - - - 2 2 2 3 
28.7 3 3 2 3 3 O 3 3 5 8 10 9 8 7 12 11 8 9 8 7 5 6 6 8 6 5 6 4 3 2 2 5 4 5 4 4 3 

Table 69b 

Coronal observations at Sacramento Peak, Pew Mexico (670?*), west limb 

The 6?0?A coronal line was not visible on any of the observation dates in February, 



fable 70 

W 

Zurich Provisional Relative Sunspot Numbers 

February 195& 

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



Table 71 

American Relative Sunspot Numbers - 

January - February 1951a 



Table ?2 

Solar Flar^Sg February 195** 

Ho solar flare® were reported for the month of Fehnaary, 
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I 
Table 73 

Indices of Geomagnetic Activity for January 19$k 

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

Magnetically selected quiet and disturbed days 

Ur. 
Day 

195k 

C 
Values Kp Final 

Selected 
Days 

......  ...  

three-hour interval 
123k 5678 

Sum 

1 0.2 2- 2o 2o 1# 1- 0© 1+ 1+ 10+ Five 
2 1.3 3+ 3- k™ 3+ 5© 5- 2+ 2* 27+ Quiet 
3 0.1 2* 2© 2^- 3- 2- 1© 0+ 1© 13+ 
k 0.0 j 0© 0+ 1- 04 0© 04 04 0+ 2+ k 
5 0.8 1+ 0+ 0+ 1- lo 1+ 3© k+ 12+ 10 

26 
6 o.U 2o 3* 2*- I* 24 24 1+ 1© 16© 28 
7 Q.k 1- 2© 1+ 1© 14 24 24 lo 12© 29 
8 0.6 3+ 24 3© 3- lo 2- 2- 3- 18+ 
9 0.2 3- 2- 1+ 2- 2o 1+ 1© 2o Ik- 

10 0.1 1- 1+ lo lo 1+ 1+ 2- 2- lOo 

11 o.5 O 3- 3- 24 1- 2o lo 24 Ik© Five 
12 0.7 2- 2- lo 3- 2- k- 24 2o 17“ Disturbed 
13 0.6 34 3© 34 24 14- l- lo 3- 18- 
Ik o.k 1- 1- lo 1- 1- 1+ 24 3- lOo 2 
15 0.7 3- 14 u- 2o 2o 2- 2o 3+ 19- 19 

20 
16 o.U 3- 2- lo 1+ 2- lo 3© 1© 13+ 21 
17 0.3 04 14 l- lo 1+ 24 3- 2- 11+ 23 
18 1.1 2© 24 2o 1+ 3“ 2o 3- 5© 2Qo 
19 1.3 k© 24 h- k- 24 h- 5- 5" 29© 
20 1.0 ho 24 U- 3- 3- 3© k- 2- 2k- 

21 0.9 ko k- 3© 2o 3- 24 3- 34 2k- Ten 
22 0.8 3© k- k- 3© 3” 24 3- 1+ 22+ Quiet 

23 0.7 3+ k+ k- 3© 2a 24 2o 2- 22+ 
2h 0.1 24 1+ 2- 1+ 1- lo lo 1- lOo 1 
25 0.3 lo 1+ lo 1- lo 3- 2+ 1- 11- k 

10 
26 0.1 2o 2-1-0+ 0+ lo 1+ 1© 8+ Ik 
27 0.2 2o 1- 1- 1- 2- 2- 2© 1- xao 2k 
28 0.1 1+ 1- 2o 2- 1- 0+ 0+ 0+ 7 + 26 
29 0.0 lo lo 1- 0+ 0+ 2- lo 0+ 6+ 27 
30 0.3 lo 1- lo 1+ 1- 2- 1+ 3- 10+ 28 
31 0.6 2- 3- 1© 2o 1+ 3© 2- 3- X6o 29 

30 
Mean: 0.62 



Table yh 
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Sudden Ionosphere Disturbances Observed at Washington, D. C. 

February I95& 

Ho sudden ionosphere disturbances were observed during the month 
of February. 

Table 75 

Sudden Ionosphere Disturbances Reported by EGA Communications, Inc. 

as Observed at Point Reyes, California 

1953 GOT Other 
Bay Beginning End Location of transmitters phenomena 

December 
22 0155 0235 Australia, China, Guam, Hawaii, Japan, 

Okinawa, Philippine 1®, 

Notei Observers are invited to send to the CRPL information on times of 
beginning and end of sudden ionosphere disturbances for publication as above. 
Address letters to the Central Radio Propagation Laboratory, National Bureau 
of Standards, Washington 2% B. C, 
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--LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me 

Fig. 2. WASHINGTON, D.C. FEBRUARY 1954 
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Fig. 18 PUERTO RICO, W. I. JANUARY 1954 
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Fig. 33. PRINCE RUPERT, CANADA 

54.3° N, 130.3° W_DECEMBER 1953 
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Fig. 34. PRINCE RUPERT, CANADA DECEMBER 1953 
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Fig.36. DE BILT, HOLLAND DECEMBER 1953 
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Fig 41. WINNIPEG, CANADA 
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Fig 42. WINNIPEG, CANADA DECEMBER 1953 
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Fig.44. ST. JOHN'S, NEWFOUNDLAND 
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Fig 49. FORMOSA, CHINA 

25.0° N, 121.5°E DECEMBER 1953 
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Fig.50. FORMOSA, CHINA DECEMBER 1953 
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Fig. 56. RESOLUTE BAY, CANADA 
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-LIMITING FREQUENCY= 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

~— LIMITING FREQUENCY = 7 Me. 

Fig. 58. BAKER LAKE, CANADA NOVEMBER 1953 
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Fig.62. FORT CHIMO, CANADA NOVEMBER 1953 
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Fig 09. OTTAWA, CANADA 

_45.4° N, 75.9° W_ NOVEMBER 1953 
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-- LIMITING FREQUENCY = 3 Me. 

--LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. NOVEMBER 1953 

Fig. 74 JOHANNESBURG, UNION OF S. AFRICA 
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Fig. 76 WATHEROO, W. AUSTRALIA 
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Fig. 77 CAPETOWN, UNION OF S. AFRICA 
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Fig 78 CAPETOWN, UNION OF S. AFRICA 



65 



66 



67 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig. 90 KHARTOUM, SUDAN SEPTEMBER 1953 

00 02 04 06 08 10 12 14 16 18 20 22 00 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. SEPTEMBER 19 53 

Fig. 92. SINGAPORE, BRITISH MALAYA 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. SEPTEMBER 1953 

Fig. 96 CHRISTCHURCH, NEW ZEALAND 
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fable page figure page 

Ad&k9 Alaska, 

December 1953 • • * * . 
Anchorage# Alaska 

& 

January 195^ • .. 
Baguio# P# I, 

45 

November 1953 * ® ®.. 
Baker Lake# Canada 

62 

November 1953 # , „ ... , 
Capetown# Union of S9 Africa 

59 

November 1953 ,#*#s 
Christchurch# Mew Zealand 

64 

October 1953 • • . ... 65 
September i.953 , , , ... , 

Churchill# Canada 

68 

December I953 52 
November 1953 ..9 * 

De Bilt# Holland 
59 

December 1953 . 
Formosa# China 

53 

December 1953 •••••••••••• 
Fort Chime# Canada 

57 

December 1953 . . » . . . . . 14 52 

November 1953 • • • •.• • 60 

October 1953 •••••••••••« 
Crag# Austria 

64 

January 1954 • • • • . 
Inverness# Scotland 

4? 

September 1953 .. 
Johannesburg# Union of S# Africa 

66 

November 1953 . ...... 
Kbart oum» Sudan 

63 

September 1953 • • ..® „ 
Kiruna# Sweden 

6? 

December 1953 •••••••<»•••• 
Leopoldville# Belgian Congo 

, . . 14 51 

December 1953 ... . 
Lindau/Harg# Cermany 

57 

December 1953 ... 
Lulea# Sweden 

54 

December 1953 . 
Maui, Hawaii 

. . . 14 51 

January 1954 , . ».. ® . 48 
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Index (QBPL~m5, concluded) 

Okinawa I. 

Table page figure page 

January 195^ • » . . » . 
Oslo, Norway 

48 

January 195^ » ® . . . ® . 
Ottawa* Canada 

46 

December 1953 . « « . „ . » . . . . 56 
November 1953 • •••••«•••• 

Panama Canal Zone 
62 

January 195^ * . * * . . . . . . . 
Point Barrow* Alaska, 

49 

December 1953 • »••••••••• 
Priac® Bup©rt, Canada 

50 

D©e@®b@r 1953 ® « . . . . , , . . . 53 
November 1953 « • • •.. . 

Puerto Bis©* W, I* 
60 

January 195^ ••••»•••«•• 
Baro tonga Xa 

49 

October 1953 • • • * • • • • * . • 65 
September 1953 

Besolut® Bay® Canada 
68 

December 1953 ••«•••••••• 50 
November 1953 • «.•••••••• 

St. John8®® Newfoundland 
58 

December 1953 • •••••••••• 55 
November 1953 ........... 

Schvarzenburg, Switzerland 
61 

December 1953 ........... 
Singapore* British Malaya 

56 

September 1953 • •••••••»•• 
Slough, England 

67 

September 1953 • »»•••••••• 
Upeala, Sweden 

66 

January 195^" «•••••••••• 
Washington, D. C* 

^6 

Pebraasy 1954 
Watheroo* W„ Australia 

45 

December 1953 ........... 58 
November 1953 ........... 

White Sands, New Mexico 
63 

January 195^ ........... 
Winnipeg, Canada 

47 

December 1953 ... 55 
November 1953 ........... 61 



CRPL Reports 

[A detailed list of CRPL publications is available from the Central Radio Propagation Laboratory upon request] 

Daily: 
Radio disturbance forecasts, every half hour from broadcast stations WWV and WWVH of the National Bureau 

of Standards. 
Telephoned and telegraphed reports of ionospheric, solar, geomagnetic, and radio propagation data. 

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

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

month). 

Semimonthly: 
CRPL—Ja. 

Monthly: 
CRPL—D. 

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.) On sale by Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C. Members of the Armed Forces should address cognizant military office. 

CRPL—F. Ionospheric Data. Limited distribution. This publication is in general disseminated only to those in¬ 
dividuals or scientific organizations which collaborate in the exchange of ionospheric, solar, geo¬ 
magnetic or other radio propagation data or in exchange for copies of publications on radio, physics 
and geophysics for the CRPL library. 

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

These circulars are on sale by the Superintendent of Documents, U. S. Government Print¬ 
ing Office, Washington 25, D. C. Members of the Armed Forces should address the re¬ 
spective military office having cognizance of radio wave propagation. 

The publications listed above may be obtained without charge from the Central Radio Propagation Laboratory, unless 
otherwise indicated. 
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