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SYMBOLS, TERMINOLOGY, CONVENTIONS 

Beginning with data reported for January 1952, the symbol*, 
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 Badio 
Consultative Committee (C.CcLB,) in Geneva, 1951* Excerpts 
concerning symbols and terminology from Document So. 626-E of this 
Meeting are given on pages 2-7 of the report CBPL-F89* "Ionospheric 
Data," issued January 1952. Reprints of these pages are available 
upon request. 

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

The following conventions are used in determining the medians 
for hours when no measured values are given because of equipment 
limitations and ionospheric irregularities. Symbols used are those 
given in Document Ho. 626-E referred to above. 

a. For all ionospheric characteristics 

Values 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: 

Values of foF2 (and fol near sunrise and sunset) 
missing because of E are counted as equal to or lets 
than the lower limit of the recorder. Values of h'F2 
(and h'l 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 0 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 aedisn count only 
wfa®a it replaces a height characteristic® This practice 
represents a change from that listed in issues previous 
to GBPL-178* 

Values missing for any other reason are omitted 
fro® the median count* 

c. For MU? factor (M-f&etors): 

Values missing because of S or V are counted a* 
equal to or legs than the median* 

Value® missing for any other reason are omitted 
fro® the median count* 

d. For sporadic E (E@)s 

Value® of fSs missing because of S or 8 (and B 
when applied to the daytime E region only) are counted 
a® equal to or less tfa&n the median foB, or equal t© or 
less than th® lower frequency limit of the recorder. 

Values of fEs missing for any other reason, and 
values of h*E@ missing for assy reason at all are omittod 
from the median count. 

Beginning with data for November 1945, 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 &r® 
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 1 and FI layers are @0 regu¬ 
lar in their characteristics that, a# long as there are at least five 
values, the median is not considered doubtful, 

3. For all layers, if more than half of the values used to com¬ 
pute the median are doubtful (either doubtful or interpolated), th® 
median is considered doubtful. 

The same conventions are used by the OEPL in computing the medians 
from tabulations of daily and hourly data for station® other than Wash¬ 

ington, beginning with the table® in IBPL-F18, 



k 

Th© table® and graphs of ionospheric data are correct for the 
v&luse reported to th® GBPL, hut* because of variation* in practice 
in the interpretation of records and scaling and manner of reporting 
of values. Bay at times give an erroneous conception of typical 
ionospheric characteristics at the station. Some of the errors are 
due to» 

a* Differences in scaling records when spread echoes are present. 

b® Omission of values when £ol*2 is less than or equal to foFl, 
leading to erroneously high values of monthly averages or 
median values® 

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

These effects were discussed on pages 6 and 7 of the previous 
F-seriee report 1 HPL-F5* 

Ordinarily, a blank space in the f£s column of a table ie the 
result of the fact that a majority of the readings for the month 
are below the lower limit of the recorder or less than the corres¬ 
ponding values of foil. Blank spaces at the beginning and end of 
column® of h'll, foFl, h8E, and foS are usually the result of 
diurnal variation in these characteristics. Complete absence of 
medians of h*Pi and foFl is usually the result of seasonal effects. 

The dashed-line prediction curves of the graphs of ionospheric 
data are obtained from the predicted zero-muf contour charts of the 
CKPL-D ®@rle@ publications. The following points are worthy of note: 

a. Predictions for individual stations used to construct the 
charts may be more accurate than the values read from 
the chart® since some smoothing of th® contour® is necessary 
to allow for the longitude effect within a tone. 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 F series may be caused by 
the fact that the station is not centrally located within 

the zone. 

b. The final presentation of the predictions is dependent upon 
the latest available ionospheric and radio propagation 
data, a® well as upon predicted sunspot number. 
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c. There Is no indication on th® graphs of the relative reliability 
of the data; it i« 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 charts; 

Month Predicted Sunspot Humber 

19?+ 1953 1952 1951 1950 1949 1948 1947 1946 19^5 

December 15 33 53 86 108 114 126 85 38 
November 16 38 52 8? 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 10 24 52 ?4 101 109 133 107 62 
March 11 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 here in tables 1 to 48 and figures 1 to 
96 were assembled by the Central Radio 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 sources of the data in this issue: 

Commonwealth of Australia, Ionospheric Prediction Service of the 

Commonwealth Observatory: 

Brisbane, Australia 

Canberra, Australia 

Hobart, Tasmania 

Townsville, Australia 
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British Department of Scientific and Industrial Research, Radio Research 
Board; 

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

Defence Research Board, Canada: 

Churchill, Canada 

National Laboratory of Radio-Electricity (French Ionospheric Bureau): 

Casablanca, Morocco 
Poitiers, France 

Institute for Ionospheric Research, Lindau Tiber Northeim, Hannover, Germany; 

Lindau/Harz, Germany 

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

Christchurch, New Zealand 
Rarotonga, Cook Is. 

National Bureau of Standards (Central Radio Propagation Laboratory): 

Washington, D. C 
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HOURLY IONOSPHERIC DATA AT WASHINGTON, D. C. 

The data given in tables 49 through 60 follow the scaling practices 
given in the report IKPL-C61* “Report of International Radio Propagation 
Conference," pages 36 to 39» and the median values are determined by the 
conventions given aDove under "Symbols, Terminology, Conventions." Be¬ 
ginning with September 1949. the data are taken at Ft. Belvolr, Virginia. 

IONOSPHERIC STORMINESS AT WASHINGTON, D.C. 

Table 61 presents ionosphere character figures for Washington, D. C., 
during April 1954. as determined by the criteria given 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 

Tables 63® ®ad 63^ give for March 195** the radio propagation quality figures 
for the North Atlantic area* the relevant CRPL advance and short-term forecasts, a 
summary geomagnetic activity index and sundry comparisons, specifically as follows: 

(a) radio propagation quality figures, Q&, separately for each 6-hour interval 
of the Greenwich day, viz., 00-06, 06-12, 12-18, 18-24 hours UT (Universal 
Time or GOT). 

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

(c) short-term forecasts, issued by CfiPL every six hours (nominally one hour 
before 00 , 06 » 12r, 18“ UT) and applicable to the period 1 to 13 
(especially 1 to 7) hours ahead. Note that new scoring rules have been 
adopted beginning with October 1952 data. 

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

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

(f) illustration of the comparison of short-term forecasts with Qa-figures and 
also with estimates of radio quality based on CfiPL 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 CfiPL by American Telephone and Telegraph Company, Mackay Badio 
and Telegraph Company, BGA Communications, Inc., Marconi Company, British Ad¬ 
miralty Signal and Badar Establishment, and the following agencies of the U. S. 
Government:—Coast Guard, Navy, Army Signal Corps, and U. S. Information Agency. 
The method of calculation, summarized below, is similar to that described in a 
1Q46 report, IRPL-E31, now out of print. Only reports of radio transmission on 
North Atlantic paths closely approximating New Tork-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 four months, usually a year, with 
a master distribution determined from analysis of the reports originally made 
on the 1 to 9 quality-figure scale, A report whose distribution is the same as 
the master is thereby converted linearly to the Q,-figure scale. The 6-bourly 
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 forecast# 
and quality indices are prepared by the North Atlantic fiadio Warning Service, the 

CfiPL forecasting center at Ft. Belvoir, Virginia.) 
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Table 62 gives for M &r©-h 195^e the radio propagation quality figures for the 
North Pacific area, the relevant CEPL advance and short-term forecasts, and sundry 
comparisons, specifically as followsi 

(a) radio propagation quality figures, Qg, separately for each of three 9-hour in¬ 
tervals of the Greenwich day, viz,, 03=22, 09-18 and 18-03 UT (Universal Time 
or GCT). 

(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 hours UT. 
(d) advance forecasts, issued gemiweekly (CHPL-Jp 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. 

These mdio quality indices, Qp, refer to radio propagation on optimum fre¬ 
quencies over moderately long transmission paths in the North Pacific area. Typical 
paths are Anchorage (Alaska) to Seattle, or Anchorage to Tokyo, The indices are 
derived from reports submitted regularly by communications agencies of the U, S, 
Army and Air Force, and by Aeronautical Badio, Inc, The method of derivation of 
v^p differs from that of Qa, For Qp, each reported index 1@ converted into a 
deviation (usually) from the 3“®onthly mean for that index, in units of the standard 
deviation. These deviations are averaged for all reports for a given 9-hour period. 
The average is then put on the 1 to 9 Q-ocale 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 Badio Warning Service, the CBPL forecasting 
center at Anchorage, Alaska,) 

These quality figures are, in effect, a consensus of reported radio propagation 
conditions. The reasons for low quality are not necessarily known and may not b® 
limited to ionospheric storminess. For instance, low quality may result from improper 
frequency usage for the path and time of day. Although, wherever it is reported, 
frequency usage is included in the rating of reports, it muet 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 (^-figures and solar, auroral, geomagnetic or 
similar indices. 

OBSERVATIONS OF THE SOLAR CORONA 

Tables 64 through 66 give tne observations of the solar corona during April 
1954, obtained at Climax, Colorado, by the High Altitude Observatory of Harvard 
University and the University of Colorado, Tables 67 through 69 list the coronal 
observations obtained at Sacramento Peak, New Mexico, during April 195^» derived 
by Harvard College Observatory as a part of its performance of a research contract 
with the Upper Air Research Observatory, Geophysical Research Directorate, Air Force 
Cambridge Research Center. The data are listed separately for east and west limbs 
at 5-degree 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, GCT. 

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 first 
red (637^A) coronal line; and table 66» the intensities of the second red (67®2A) 
coronal line; all observed at Climax in April 195i4’« 
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fable 6? gives the intensities of the green (5303a) coronal line; table 68 
the intensities of the first red (63?^) coronal line; and teble 69» the in¬ 
tensities of the second red (6?02a) coronal line; all observed at Sacramento 

Peak in April 195*U 

The following symbols are used in tables 6^ through 69* a. observation 
of low weight; =■» corona not visible; and X, position angle not included in 
plate estimates. 

RELATIVE SUNSPOT NUMBERS 

fable 70 lists the daily provisional Zurich relative sunspot number. Eg, 
for April 195*0 as communicated by the Swiss Federal Observatory, Table 71 
contains the daily American relative sunspot number, R&», for March 19f^-, ae 
compiled by the Solar Division, American Association of Variable Star Observers 

OBSERVATIONS OF SOLAR FLARES 

fable 72 gives th© preliminary record of solar flares reported to the 
CHPL. 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 CEPL are the following observatories: Mt. 
Wilson, McMath-Hulbert, U. S. Haval, Wendelstein, Kanzel and High Altitude 
at Sacramento Peak, Hew Mexico. The remainder report to Meudon (Paris) 
and the data are taken from the Faris-URSIgram broadcast, monitored fairly 
regularly by the CEPL. The data on solar flares reported from Sacramento 
Peak, Hew 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 sudden 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 

Table ?3 Hate various indices of geomagnetic activity baaed on data 
from magnetic observatories widely distributed throughout th© world. The 
indices ares (1) preliminary international character-figures, C; (2) 
geomagnetic planetary three-hour-range indices* Kps (3) magnetically selected 
quiet and disturbed days. 

The C-figure is 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 page® 219-22? in th® December 1943 issue of 
Terrestrial Magnetism and Atmospheric Electricity. The details of th® 
currently used method follow. For each day of a month, its geomagnetic 
activity is aeBigned by weighting equally the following three criteria: 
(1) the sum of the eight Ip's; (2) the greatest Kp: and (3) the sum of 
the squares of the eight Kp's. 

Ip is the mean standardized K-index from 11 observatories between 
geomagnetic latitudes 4? 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 l/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 Ip has appeared in Bulletin 12b, MGeomagnetic Indices C and K, 1948,w 
published in Washington, D. C., 1949* by the Association of Terrestrial 
Magnetism and Electricity, International Union of Geodesy and Geophysics. 
Kp is available from 1937 to date as noted in F108. 

The Committee on Characterization of Magnetic Disturbance, ATHE, IUGG, 
has kindly supplied this table. The Meteorological Office, Be 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 Eesearch along with data on sudden 
commencements (scj and solar flare effects (sfe). 

SUDDEN IONOSPHERE DISTURBANCES 

It is hoped that the information scheduled for table 7^ will be 
published in a future issue of the F series. 
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TABLES OF IONOSPHERIC DATA 

ttaahlagtoa, D. C. (36*7 B, 77,1 W) April 1954 Iirroraeeec 

Table 2* 
Scotland (67.4°Ht 4,2®V) August 1963 

Time h'F2 foP2 h'Fl foFl h'E foE fEs (M3000JF2 

00 290 2.4 3.0 
01 290 2.2 3.0 
02 290 2.2 3.1 
03 290 2.1 3.1 
Oh 290 (1.9) (3.1) 
05 280 2.2 3.2 
06 260 3.2 230 —* 130 1.7 3.3 
07 300 3.8 220 3.4 110 2.1 2.2 3.2 
08 34 0 4.4 210 3.7 110 2.4 2.9 3.1 
09 340 4.6 ao 3.9 110 2.7 2.8 3.2 
10 390 4.8 200 4.0 110 2.9 3.2 3.0 
11 400 4.9 200 4.1 100 3.0 3.2 3.0 
12 370 5.0 200 4.2 100 3.1 3.2 3.0 

13 350 5.2 ao 4.1 100 3.1 3.0 
14 360 5.3 ao 4.1 110 3.C 2.0 3.0 

15 330 5.2 220 3.9 110 2.9 3.0 
16 310 5.1 220 3.3 110 2.6 3.2 
17 300 4.8 230 3.4 110 2.2 3.2 
18 2?0 4.9 240 — (120) 1.7 3.2 

19 240 4.8 3.2 
20 240 4.8 3.2 
21 250 3.6 3.2 
22 270 2.9 3.0 
23 290 2.5 3.0 

Time; 75.0°W. 
Sweep; 1.0 Me to 25-0 Me in 15 seconds* 

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

00 290 2.7 2.9 
01 290 2.5 2.3 2.9 
02 295 2.3 2.3 2.8 
03 320 2.0 1.9 2.0 
04 295 (2.3) 2.7 2.8 
05 290 3.0 276 2.4 136 1.6 2.6 3.1 
06 (300) 3.6 340 3.0 130 1.8 2.8 3.1 
07 380 3.8 225 3.4 116 2.1 2.8 3.1 
08 390 4,0 216 3.6 110 2.4 2.8 3.0 
09 390 4.3 210 3.8 110 2.6 2.9 3*1 
10 425 4.4 210 3.9 105 2*8 3.0 3.1 

11 420 4.4 200 4.0 105 2.8 3.1 2.9 

12 425 4.4 ao 4.1 100 2.9 3.2 3.0 
13 416 4.5 205 4.1 105 2.9 3.0 2.9 

14 420 4.4 ao 4.0 105 2.9 2.9 2.9 
16 426 4.4 220 4.0 106 2.0 2.8 2.9 
16 390 4.4 225 3.8 110 2.6 3.0 2.9 
17 365 4.5 230 3.7 110 2.4 3.0 2.9 
ie 315 4.6 240 3.4 125 2.1 3.0 3.0 
19 230 4.6 245 3.1 135 1.7 3.0 3.1 
20 265 4.8 1.9 3.1 
21 260 4.8 3.0 
22 276 4.2 3.0 
23 295 3c3 3.0 

Time* 0.0° * 
S'L/’Sepj 0*67 Me to 26.0 Me in 6 minutes* 
* Average values except f©?2 and fls, which are median value e. 

Table 3* 
Slough, England (51.6°H# 0*6°W) ~ August 1963 

Time h'F 2 foF2 h'Fl foil h'E foS fS 8 (M3000)?S 
00 280 3,2 2.6 2.9 

01 280 2*9 3*1 2*8 

02 280 2*5 3.8 2*8 
03 290 2.5 4*1 2*8 
04 290 2*4 4.2 2.8 

06 300 3.2 (260) (2-8) (130) (1.5) 3.9 3.0 
06 310 3.9 235 3.3 125 2.0 3.3 3.1 
07 355 4.2 235 3.6 120 2*3 4.2 3.2 
08 365 4.5 230 3.8 116 2.6 4*7 3.2 

09 410 4*7 220 4.0 116 2.8 4*7 3.2 
10 380 4.7 215 4*1 115 2*9 4*7 3.2 

11 365 4.8 215 4.2 116 3.0 4.6 3.2 
12 400 4*9 220 4.2 115 3*1 4*6 3.2 
13 420 4.7 220 4.2 115 3.1 4*7 3.1 
14 415 4.7 220 4.2 116 3.1 4.4 3.2 
16 380 4.7 220 4*1 115 2.9 4.4 3.0 
16 385 4*6 235 4.0 116 2.8 4.4 3*0 
17 340 4.8 240 3*7 116 2.4 4.4 3.0 
18 315 5*0 250 3.4 13) 2.0 4.5 3.0 
19 280 5.6 (125) (1.6) 4*7 3.0 
20 255 5.6 4.3 3*0 
21 255 6.1 3.7 3.0 
22 2 55 4.4 4.2 3.0 

SL 2ZS 3*1 2*2 
Time: 0.0°. 
8waep: 0*56 Me to 16.5 Mo in 5 minutes* 
•Average values esuept f©F2 and fEa, which are median values. 

Table 5° 
Singapore, British Malaya (l*3°S, 103*8°B)August 1953 

Time h'F2 foF2 h'Fl foFl h'E foS «• (143000)13 

00 350 3.7 4.0 3.0 
01 260 3*7 4.2 3.0 
02 245 3.1 3.2 (3.1) 
03 255 3.6 3.7 (3.2) 
04 246 2.4 3.6 3.3 

05 (250) 2*0 3.8 (3.3) 
06 270 2.9 3.4 3.1 
07 250 6*0 236 126 2.2 3.8 3*1 
08 300 7.6 220 4* 1 120 2.8 5*7 2.9 
09 330 8.6 216 4.4 110 3.1 5.7 2.7 
10 335 9.1 205 4.4 110 3.3 6.1 2.6 

11 345 9.3 200 4.6 no 3.4 6.0 2.5 
12 345 9.2 200 4.5 110 3.6 6.1 2.5 
13 340 9.2 200 4.5 110 3.4 5.7 2.6 
14 350 9.2 200 4.4 no 3.3 5.7 2.5 
16 325 9.2 205 4.3 no 3.2 5.6 2.6 
16 315 9.1 215 4.2 116 2.e 5.2 2.6 
17 280 9.0 230 125 2.3 4.4 2.6 
18 250 9.0 1.6 4*2 2*7 
19 246 8*7 3.3 2.9 
20 235 0.4 3.3 3.1 
a 225 7.0 3.5 3.3 
22 226 5.4 4.3 3.3 
23 230 4.8 3.8 3.2 

Time: 106.0°I. 
Sweep; 0.67 Me to 26.0 Me in 6 minutes. 
•Average values except fo72 and fEo, which ore median values. 

Table 4* 
Khartoum, Sudan (l5.6°N, 32.6°Ej August 1953 

Time h'F2 foF2 h'Fl foJl h'E fol fls (M3000)?2 
00 360 (2.7) 3.1 
01 360 (2.8) 3.1 
02 340 (2.6) 3.1 
03 300 (2.7) 3.1 
04 280 (2.6) 3.1 
05 260 (2.0) 4*0 (3.2) 
06 236 4.9 160 1.9 4.0 3.3 
07 346 6.0 215 3.6 2.6 6.9 3.3 
08 280 6.4 220 4.1 3.0 5.8 3.2 
09 335 6.4 220 4.3 (140) 3.2 5.4 3.9 
10 370 6.9 220 4.4 125 3.4 5.9 2.6 
11 410 7.5 210 4.5 (120) 3.5 6.2 2.5 
13 400 7.7 210 4.4 (130) 3.6 4.3 2.4 
13 396 8.3 220 4.4 126 3.6 4.4 2.6 
14 380 8.8 220 4.3 125 3.4 4.0 2.5 
16 365 9.0 225 4.1 3.2 6.9 3.7 
16 340 9.7 225 4.0 2.8 6.7 2.8 
17 310 10.0 3.8 (2.2) 7.0 2.9 
18 250 10.9 6.0 3.1 
19 225 9.0 4, 0 3.3 
20 246 6,9 4.3 3.0 
21 240 5.7 3.4 2.9 
22 306 4.5 3.1 2.7 
23 345 3.8 3.1 2.6 

Time; 30.0° K. 
Sweep: 0.67 Me to 25.0 Mo in 5 minutes. 
^Average value® except foF2 and fXs, which are median values. 

Table 6 
Barotonga I. (31.^3, 159.8°V)_August 1953 

Time h'F2 foJ2 h'El foFl h'E fol fls (xaooo)ra 

00 300 3.1 2.6 3.0 
01 290 3.2 2.5 2.9 
02 290 3.3 2.8 3.0 
03 250 3.3 2.5 3.2 
04 260 2.8 2.5 3.1 
05 270 2.4 2.2 3.1 
06 310 2.4 2.4 3.0 
07 250 4.5 — 2.0 2.6 3.4 
08 250 6.? ao 2.9 120 2.3 3.0 3.4 
09 300 6.1 210 4.0 no 2.7 3.5 3.3 
10 270 6.8 ao 4.2 110 3.0 3.7 3.4 
11 270 6.6 ao 4.3 110 3.1 4.0 3.5 
12 290 6.3 200 4.3 110 3.2 4.1 3.4 
13 270 6.0 200 4.4 106 3.2 4.5 3.6 
14 300 5.8 200 4.3 105 3.1 4.5 3.2 
15 280 5.9 200 4.1 no 3.0 4.3 3.3 
16 270 5.9 200 3.7 115 2.7 4.7 3.2 
17 250 6.4 240 2.6 — 2.2 4.0 3.3 
18 250 5.5 3.3 3.3 
19 250 6.1 3.4 3.1 
20 240 4.6 3.0 3.1 
21 280 3.8 2*9 3.0 
22 270 3.6 2.5 3.0 
23 270 2 2.5 2.0 

Time; 167.6°W 
8veep: 2.0 Mo to 16.0 Mo, manual operation. 
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Table 7 

Ohrietohuroh, Neu Zealand (43.6°S11 172.7°E) August 1953 

Time h'F2 foF2 h'Fl foFl h11 f o* fEe (M3000)F2 
00 Sso 2.1 3.4 3.0 
01 280 2.3 3.0 3.0 
02 270 2.4 3.8 3.1 
03 270 2.1 3.2 3.0 
04 260 1.8 4.0 3.1 
05 250 1*7 3.4 3.2 
06 260 1.7 4.1 3.1 
07 250 3.0 1.6 3.7 3.4 
08 340 3.8 240 2.9 1.9 3.5 
09 260 4.2 230 3.5 2.3 4.2 3.4 
10 280 4.6 220 3.7 2.6 4.3 3.3 
11 320 4.7 220 3.9 2.7 4.3 3.3 
12 310 5.0 220 3.9 2.8 4.3 3.3 
13 300 5.0 230 3.9 2.7 4.3 3.3 
14 300 6.0 230 3.8 2.6 4.3 3.3 
15 280 4.9 220 3.6 2.4 4.2 3.4 
16 260 4.7 240 3.2 2.0 3.8 3.4 
17 240 4.3 230 2.2 1.5 2.0 3.4 
18 240 3.4 3.1 
19 260 3.2 3.1 
30 270 2.7 3.1 
21 280 2.4 1.7 3.0 
22 280 2.3 3.0 
23 280 2.2 2.2 3.0 

Tin*: 172.6°1. 
Sweep: 1.0 Mo to 13.0 f-fc in 1 minute 55 eeoonds. 

Ctarohill, Canada. (68.8° 
_ Table 

H, 94.2 w) 
9 

July 1953 

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

00 27*6 3.6 — — £.£» — 
01 280 3.5 100 2.3 6.2 (3.0) 
02 300 3.4 no 2.2 7.0 (3.0) 
03 300 3.2 100 2.0 6.0 3.0 
04 280 3.4 — — 100 2.0 4.2 3.0 
06 300 3.6 220 3.0 100 2.4 5.0 2.8 
06 490 (3.6) 260 < 3.6 100 3.2 3.0 G 
07 G < 3.9 210 < 3.8 100 3.4 3.6 G 
08 640 4.0 210 3.9 100 3.3 5.6 2.2 
09 0 < 4.0 210 < 4.0 100 3.3 7.0 G 
10 630 < 4.0 210 4.0 100 3.1 6.0 2.4 
11 420 < 4.1 200 4.0 100 3.1 4.5 2.4 
12 620 4.0 210 4.0 100 3.2 7.6 2.3 
13 600 4.2 200 4.0 100 3.2 7.5 2.5 
14 440 4.4 210 4.0 100 3.1 2.6 
15 400 4.6 220 4.0 100 3.0 2.8 
16 380 4.6 220 3.9 100 3.0 2.8 
17 390 4.6 220 3.8 100 2.8 2.8 
18 370 4.3 230 3.7 no 2.9 2.8 
19 340 4.2 240 3.5 no 2.8 2.9 
20 300 3.9 — — no 2.7 5.2 3.0 
21 300 3.8 no 2.5 7.0 3.0 
22 300 3.6 120 2.2 9.0 3.0 
23 300 3.2 — - >10.0 (2.9) 

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

Table 11 
Lindau/Harz„ Germany (51.6°H, 10.1°T) July 1953 

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

00 260 3.8 2.3 S.i 
01 260 3.6 2.3 3.1 
02 260 3.2 2.8 3.1 
03 260 2.8 2.2 3.1 
04 270 2.8 260 — — s 2.6 3.2 
05 300 3.5 230 2.8 — s 3.0 3.2 
06 320 3.8 225 3.3 116 2.0 3.6 3.2 
07 425 4.2 220 3.6 105 2.4 3.8 3.0 
08 415 4,3 220 3.8 100 2.6 4.3 3.1 
09 410 4.5 200 3.9 100 2.8 5.0 2.9 
10 360 4.8 210 4.0 100 3.9 3.0 3.1 
11 360 4.9 200 4.1 100 3.0 4.9 3.1 
12 390 4.8 210 4.2 100 3.0 3.8 3.0 
13 365 4.8 210 4.2 100 3.0 4.4 3.0 
14 406 4.6 216 4.2 100 3.0 4.5 2.9 
15 365 4.6 210 4.1 100 3.0 3.6 3.1 
16 390 4.4 210 4.0 100 2.8 4.3 2.9 
17 355 4.6 215 3.8 100 2.6 3.6 3.1 
18 326 4.6 220 3.6 105 2.3 4.6 3.1 
19 280 4.8 225 3.1 120 1.9 3.7 3.2 
30 260 6.2 230 — — £ 3.2 3.3 
31 340 6.2 3.8 3.2 
22 340 4.9 3.4 3.2 
23 250 4.2 2.4 3.1 

Timet1B.0°B. 
Sweeps 1.0 Mo to 18.0 Me In 8 minutes* 

Table 8* 
Falkland ie. (51.7°S, 57.8°W)August 1953 

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

00 310 2.6 2.0 2.9 
01 290 2.5 1.8 2.9 
02 290 2.5 2-9 
03 275 2.4 1.1 3.0 
04 255 2.4 0.9 3-2 
05 220 2.3 2.1 3.4 
06 230 1.9 180 (i.i) 1.4 3-5 
07 235 3.3 170 1.5 1.7 3.4 
08 225 4.3 140 2.1 2.5 3.6 
09 230 4.7 220 125 2.3 4.4 3.7 
10 255 5.0 220 (5.8) 120 2.5 it.8 3.6 
11 240 5.2 220 3.7 120 2.6 5.0 3-5 
12 250 5.7 220 3.8 115 2.7 5.0 3.6 
13 245 5.5 215 3.7 115 2.7 4.6 3-5 
14 240 3.1 210 3.1 120 2.5 3.8 3.6 
15 230 3.2 205 3.0 125 2.3 3.1 3.7 
16 225 4.9 (210) 155 2.0 3.1 3.6 
17 215 4.1 3-1 3.6 
18 230 3.0 3.1 3-3 
19 240 2.7 2.8 3-2 
20 255 2.4 3-0 3-2 
21 260 2.5 2.9 3.1 
22 285 2.6 2.8 2-9 
23 290 2.6 2.1 2.9 

Time: 60.0°W. 
Sweep: 0.67 «c to 25.0 Mo in 5 minutes. 
♦Average values except foF2 and fEs, which are median values. 

Table 10* 
InTem.ee, Ssatl&ad (g7.4«S, 4„2“W) July 1963 

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

00 270 (3.3) 2.3 2.8 
01 280 (3.6) 2.7 (2.9) 
02 275 (3.6$ 2.6 (2.9) 
03 280 (3.6) 2.6 3.0 
04 (290) (3.0) 286 2.6 (146) (1.6) 3.0 3.0 
06 355 3.4 240 2.9 126 1.8 2.9 3.0 
06 386 3.6 226 3.3 116 2.1 3.1 2.9 
07 460 3.8 216 3.5 no 2.3 3.4 (3.0) 
08 '410 4.3 220 3.7 105 2.6 3.8 2.9 
09 430 4.3 210 3.9 106 2.7 4.2 2.9 
10 405 4.4 216 4.0 100 2.8 4.4 2.8 

u 445 4,6 316 4.0 105 2.9 4.2 2.8 
12 410 4.6 210 4.1 100 2.9 3.4 2.9 
13 436 4.6 210 4.1 100 3.0 3.4 2.9 
14 455 4.4 210 4.0 100 3.0 3.3 2.9 
16 466 4.3 216 4.0 106 2.9 3.4 2.8 
16 410 4.4 216 3.9 105 2.8 3.3 2.8 
17 395 4.4 220 3.8 105 2.6 4.0 2.8 
18 360 4.6 230 3.6 115 2.3 3.8 2.9 
19 316 4.5 240 3.3 126 1.9 2.9 3.0 
20 276 4.6 246 2.9 160 1.7 2.9 3.1 
21 250 4.6 2.1 3.1 
22 260 4.2 2.1 3.0 
23 . 265 (3.7) 2.4 2.9 

Timet 0.0°. 
Swe opt 0.67 Me to 25.0 Me in 5 minutes 
•Average values except foF2 and fEe, which are median values 

Table 12* 
Slough , England (61.6°E 0.6°W) July 1953 

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

00 270 3.7 2.6 2.9 
01 276 3.4 3.0 2.9 
02 275 3.1 3.2 2.9 
03 286 2.8 4.1 2.9 
04 290 3.0 4.1 2.9 
06 370 3.6 250 3.0 126 1.7 4.4 3.0 
06 410 4.0 240 3.4 120 2.1 4.2 3.0 
07 416 4.2 226 3.7 116 2.4 4.8 3.0 
08 400 4.4 230 3.9 115 2.7 4.9 3.1 
0© 430 4.6 235 4.0 116 2.9 4.9 3.0 
10 465 4.7 220 4.1 no 3.0 5.3 3.0 
11 395 4.8 225 4.2 no 3.0 4.7 3.0 
12 410 4.7 235 4.2 115 3.1 4.9 3.0 
13 440 4.8 230 4.2 115 3.1 5.3 3.0 
14 430 4.7 230 4.3 115 3.1 5.0 3.2 
16 416 4.6 215 4.1 115 3.0 5.2 3.0 
16 400 4.7 230 4.0 115 2.8 4.8 3.0 
17 375 4.6 235 3.8 115 2.6 4.7 3.0 
18 340 4.8 245 3.6 120 2.2 4.9 3.0 
19 290 5.0 246 3.1 130 1.9 4.7 3.0 
20 260 6.1 4.1 3.0 
21 245 5.3 3.3 3.1 
22 266 4.8 3.6 3.0 
23 265 *.3 2.6 2.9 

Timet 0.0°. 
Swaep: 0.65 Me to 16*5 Mo In 5 minute®. 
“’Average valise «xs«pt folQ and fl®„ which are median values* 
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Tafrle 13° 
Singapore, British Malaga (l.3°Hp 103.8°e) July 1953 

Time h«F2 foF2 h'Fl foFl h*E foE fEs (M3°00)F2 

CO 260 4.0 4.8 3.0 
01 270 3.5 4.2 (3.J) 
02 255 3.0 3.9 (3.3) 
03 245 2.5 3.7 -- 
04 240 3.3 4.0 —. 

05 (346) 2.3 4.4 — 

06 260 2.9 4.8 3.2 
07 250 5.6 (128) 2.1 4.6 3.2 
06 290 6.9 225 4.1 120 2.7 6.9 3.1 
09 330 7.7 210 4.3 116 3.0 6.0 2.8 
10 340 8.8 206 4.3 110 3.2 8.7 2.7 
n 350 9.0 200 4.4 no 3.3 e.7 8.6 
12 360 9.1 200 4.4 no 3.4 6.7 2.6 
13 365 8.9 200 4.4 110 3.4 6.3 2.6 
14 350 9.1 200 4.3 no 3.3 6.0 2.6 
16 336 8.6 206 4.2 110 3.1 6.2 2.6 
16 316 8.6 215 4.1 115 2.8 4.3 2.6 
17 376 8.3 225 120 2„3 3.8 2.8 
18 245 8.0 3.9 2.9 
IP 236 8.0 3.6 3.1 
20 225 7.2 3.7 3.3 
21 215 6.4 3.7 3.6 
22 225 4.3 4.1 3.3 
23 245 3.5 4.7 3.0 

Tlais: 106.0®S. 
SW8*p! 0.67 Me to 25. 0 Ms in 6 aimitee. 
•Average values except foFS and fSss which are median values 

'fable 15 
Christchurch, Hew Zealand (43.6°S, l'72.V<yK) July 1963 

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

00 280 2.2 3.0 3.0 
01 280 2.1 4.0 3.1 
02 270 2.1 2.8 3.1 
03 260 2.0 3.6 3.2 
04 260 1.6 3.9 3.2 
05 240 1.5 3.4 3.3 
06 —— 1.5 4.0 3.1 
07 270 2.0 — 4.0 3.2 
08 240 3.4 240 — 1.6 2.2 3.5 
09 250 4.0 230 3.0 2.0 4.3 3.6 
10 250 4.3 220 3.4 2.3 4.2 3.4 
n 280 4.6 220 3.7 2.5 4.3 3.4 
12 280 4.9 230 3.7 2.6 4.3 3.4 
13 230 4.9 220 3.7 2.5 4.3 3.4 
14 270 4.9 240 3.6 2.4 4.3 3.4 
15 260 4.7 230 3.3 2.1 4.3 3.5 
16 240 4.4 240 2.7 1.7 3.9 3.5 
17 240 3.6 _ 3.5 3.3 
18 260 2.8 2.9 3.1 
19 260 2.4 2.4 3.1 
20 270 2.3 3.5 3.1 
21 270 2.2 2.1 3.1 
22 280 2.1 3.6 3.0 
23 280 2.1 2.7 3.0 

Time: 172.6°$. 
Sweep: 1.0 Me to 13.0 Me in 1 Binut* 55 **conde. 

Table 

Inv«ra«aap Scotland (67.4°H, 4.2°V) 
.12“ 

June 1953 

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

00 255 3.9 1.6 2.9 

01 260 3.6 2.4 2.9 

02 265 3.2 2.5 2.9 

03 280 3.0 2.4 2.9 
04 300 3.6 255 2.7 146 1.6 2.8 2.9 

05 366 3.9 235 3.1 120 1.8 3.0 3.0 

06 370 4.2 816 2.6 110 2.1 3.1 2.9 

07 330 4.3 215 3.8 105 2.6 3.7 3.0 

08 410 4.5 210 3.9 100 2.7 3.2 3.0 

09 415 4.8 206 4.0 100 2.8 3.8 2.9 

10 420 4.9 210 4.1 100 2.9 3.3 2.9 

11 400 4.8 210 4.2 100 3.0 3.6 2.9 

12 376 4.9 215 4.2 100 3.0 4.0 2.9 

13 410 4.7 210 4.2 100 3.0 4.0 2.9 
14 435 4.7 210 4.2 100 8.9 3.4 2.9 

15 405 4.8 210 4.1 100 2.6 3.3 2.6 
16 376 4.8 220 4.0 106 2.9 3.3 8.9 

17 360 4.6 220 3.9 100 2.6 3.8 3.0 

18 340 5.0 220 3.7 110 2.4 3.2 3.0 

19 310 5.1 235 3.4 120 2.0 2.8 3.1 
30 275 5.2 246 2.9 146 1.7 2.7 3.1 
21 260 5.0 1.7 3.1 
22 260 4.9 3.0 
23 260 4.6 3.0 

TXhbi 0.0°., 

Sweep: 0.67 Me to 26.0 Mo in 5 minute*. 
•Av*rag* Tolu** *xe*pt foF2 mnd fSc, whioh are median raluea. 

Barotonga I. (21.3°S, 169.8°V) 
Table 14 

July 1953 

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

00 <290 2.9 2.9 
01 250 3.0 2.9 
02 250 3.0 3.0 
03 250 0.1 2.4 3.2 
04 240 2.9 2.3 3.2 
05 (840) 2.4 2.4 3.0 
06 270 2.3 2.4 3.0 
07 250 4.0 -< 1.7 2.6 3.3 
08 260 5.2 200 2.8 120 2.1 3.1 3.5 
09 280 5.3 200 3.9 110 2.5 3.4 3.3 
10 270 6.2 200 4.0 110 2.8 3.9 3.5 
11 270 5.9 200 4.2 no 2.9 4.1 3.5 
12 280 5.6 200 4.2 no 3.0 4.1 3.5 
13 290 5.7 200 4.2 no 3.0 4.0 3.4 
14 290 5.6 200 4.1 no 2.9 4.1 3.3 
15 290 6.8 200 4.0 no 2.8 3.9 3.4 
16 260 5.6 220 3.6 116 2.5 4.1 3.4 
17 250 5.6 — 2.4 — 2.0 3.9 3.3 
18 240 5.3 3.3 3.4 
19 230 4.4 3.2 3.2 
20 250 3.2 2.8 3.0 
21 260 3.0 2.4 3.0 
22 270 2.9 2.3 3.0 
23 270 3.1 2.2 3.1 

Time: 157.6°V. 
Sweep: 2.0 Me to 16.0 Me, manual operation. 

Table 16* 
Palfclaad In. (SI.70s, S7.6°V) July 1963 

Time h'F2 foF2 h'Fl foFl h'Z fol fls (X3000)I8 
00 300 2.4 2.9 
01 290 2.4 1.4 3.0 
02 275 2.3 3.0 
03 280 2.3 3.0 
04 265 2.2 3.1 
05 340 2.2 1.6 (3.3) 
06 210 2,0 1.7 (3.7) 
07 235 1.8 165 1.2 1.5 (3.8) 
08 225 3.3 160 1.7 2.7 3.5 
09 220 4.0 135 3.8 3.7 
10 220 4.4 125 4.7 3.8 
11 230 4.9 185 3.4 3.6 
12 240 5.0 205 (3.4) 120 2.3 3.7 3.6 
13 225 5.1 (880) (3.8) 185 2.3 3.4 3.7 
14 230 4.9 210 (186) (8.1) 2.8 3.7 
16 220 4.9 (155) (8.1) 3.4 3.7 
16 210 3.9 160 1.5 3.1 3.8 
17 226 2.9 2.8 3.4 

18 250 2.6 2.8 3.3 
19 250 2.5 3.0 3.3 
20 240 2.4 3.0 3.2 
81 260 2.2 3.1 3.1 
22 280 2.2 3.0 3.0 
23 296 2.4 2.8 2.9 

Time: 60.0°V. 
Sweep: 0.67 Me to 25. Me in 5 minutes 
•Average value* except foF2 and fls, which are median values. 

Slough England (61.6°U 0.6°W) 
Table 18* 

June 1953 

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

00 270 4.4 2.6 2.9 
01 276 4.0 2.9 2.8 
02 285 3.7 3.6 2.8 
03 275 3.4 3.8 2.8 
04 266 3.5 (186) (1.4) 4.0 3.0 
05 320 4.1 240 3.2 120 1.8 4.6 3.0 
06 360 4.2 235 3.3 115 2.3 4.2 3.0 
07 395 4.6 236 3.9 no 2.6 5.0 2.9 
08 365 4.9 220 4.0 no 2.8 5.0 3.0 
09 385 4.9 235 4.2 no 3.0 5.9 3.0 
10 380 5.3 235 4.2 105 3.1 6.6 3.0 
11 380 5.2 230 4.3 no 3.1 5.2 3.0 
12 396 6.0 230 4.3 no 3.2 5.8 2.9 
13 425 4.9 240 4.3 no 3.2 5.4 2.8 
14 430 4.9 230 4.3 no 3.1 5.0 2.8 
16 395 5.0 230 4.2 no 3.0 5.4 3.9 
16 355 5.1 235 4.1 no 2.9 4.9 3.0 
17 360 6.2 230 3.9 no 2.7 4.8 3.0 
18 320 5.4 246 3.6 115 2.3 4.6 3.0 
19 295 5.7 255 3.2 125 1.9 4.4 3.0 
20 265 6.2 (res) (8.6) 3.6 3.1 
21 255 6.1 3.0 3.1 
22 250 5.4 3.4 3.0 
23 376 4.8 3.0 3.0 

Time: 0.0°. 
Sweep: 0.66 Mo to 16.6 Me in 5 minutes 
•Average value* except foF2 and fl«, whioh are median valuee. 
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Table 19* 
Singapore, British Malaya (l.3°H. 103.8dS)Jane 1953 

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

00 265 3.3 3.9 3.0 
01 245 3.9 4.8 (3.1) 
02 236 3.0 4.3 (3.3) 
03 245 2.4 3.6 (3.6) 
04 240 2.2 3.4 (3.3) 
05 260 1.7 3.8 — 

06 260 3.4 (160) (1.2) 3.5 3.2 
07 260 6.0 236 120 2.2 5.2 3.1 
08 300 7.6 225 4.2 115 2.7 5.4 2.9 
09 310 8.4 215 4.3 3.0 6.4 2.8 
10 330 9.4 205 4.4 3.3 8.7 2.6 

11 345 9.5 200 4.4 3.4 8.7 2.5 
12 360 9.2 200 4.4 3.4 5.9 2.6 
13 345 9.1 200 4.4 3.4 5.8 2.6 
14 335 9.0 205 4.4 3.3 5.9 2.6 
15 325 8.8 210 4.3 116 3.1 6.5 2.7 
16 290 8.8 215 4.2 115 2.7 6.2 2.9 
17 255 8.6 230 120 2.2 5.4 3.0 
18 230 8.3 (140) (1.6) 4.4 3.1 
19 225 7.6 3.8 3.2 
20 320 6.1 3.8 3.4 
21 220 5.0 4.1 3.4 
22 225 3.8 4.8 3.3 
23 255 3.6 4.4 3.0 

Time i 106.0°E. 
Sweeps 0.67 Mo to 25.0 Me In 5 minutes. 
•Average values except foF2 and £Ee, which are median values. 

Table 21 

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

Table 23* 
Falkland I». (61.7°S„ 57.8°») June 1953 

Time h'F2 fo 12 h'Fl foFl h'E fol fls (M3000)F3 
00 300 2.4 2.8 
01 290 3.5 2.9 
02 290 2.4 2.9 
03 275 2.4 3.0 
04 360 2.4 3.1 
06 246 3.3 1.0 3.2 
06 230 3.2 2.6 3.6 
07 245 1.9 170 1.1 i.e 3.4 
08 220 3.4 160 1.6 2.8 3.6 
09 210 4.0 130 (1.9) 3.0 3.8 
10 220 4.6 120 (3.1) 3.8 3.7 
11 220 4.6 120 2.3 4.2 3.8 
12 226 5.0 (300) 120 2.4 3.0 3.7 
13 225 5.2 (216) (3.3) 136 (3.4) 3.0 3.7 
14 220 6.1 130 3.3 3.0 3.7 
16 220 4.6 160 1.9 2.7 3.7 
16 216 3.9 2.7 3.7 
17 335 2.8 2.0 3.3 
18 240 2.4 2.5 3.2 
19 255 2.3 2.6 3.2 
20 250 2.4 2.8 3.2 
21 260 2.4 s.@ 3,1 
as 270 3.4 3,3 3.0 
23 290 2.4 2.8 2.9 

Time: 60.0°VC 
Saeeps 0.67 Ma to 25.0 Me in 6 minutes. 
•Average values except foF2 and fls, which are median value*. 

Table 20 

Sweep: 1.0 Me to 16.0 Me in 1 minute 55 second*. 

Hobart 
Table 

Tasmania (42„9°S, 147.sfts) 
22 

June 1963 

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

00 270 2.0 3.0 
01 270 2.1 3.0 
02 270 2.3 2.9 
03 260 3.3 3.0 
04 260 3.0 3.0 
05 250 2.1 3.0 
06 360 2.0 3.0 
07 260 2.0 3.0 
08 230 3.6 120 1.6 3.2 
09 310 4.5 100 2.2 3.2 
10 210 6.0 100 2.4 3.2 
11 200 5.0 100 2.6 3.1 
12 200 6.3 100 2.6 3.1 
13 200 5.5 100 2.6 3.1 
14 200 5.6 100 2.6 3.2 
15 210 5.5 100 2.2 3.1 
16 220 5.5 120 1.8 3.1 
17 210 4.2 3.1 
18 220 3.5 3.1 
19 350 2.6 3.0 
20 250 3.6 3.0 
21 250 2.3 3.0 
22 270 2.0 3.0 
23 270 2.0 3.0 

TJjcei 160.0°E 
8weep! 1.0 Mo to 16.0 Me in 1 minute 55 seconds. 

Table 2U 

0 bur chill, Canada (08«8®E„ 94.2®tf) May 1953 

Time h'F2 foJ2 h'Fl foFl h'E foE f®8 (M3000)F8 
06 270 3*3 — 9.0 
01 280 3.0 9.0 __ 
02 280 3.0 _ _ 6.6 _0 
03 300 3.3 _, _ 6.0 _, 
04 300 3.6 100 2.5 6.3 (8.9) 
OS mo 3.6 — — 110 2.8 6.5 
0« 360 <3.8 270 3.7 100 3.2 6.0 0 
07 410 <4,0 260 3.8 100 3.4 7.0 a 
08 485 <4.0 250 3.9 100 3.4 9.0 0 
09 480 4.1 230 4.0 100 3.4 7.8 2.6 
10 0 4,2 310 <4.0 100 3.1 7.8 0 
u 500 4,1 210 4.0 100 3.0 7.6 2.6 
12 600 4.2 2H 4.0 100 3.1 7.0 3.4 
13 440 4.4 210 4,0 100 3.1 7.0 3.8 
14 430 4.6 220 4.0 100 3.3 8,2 3,6 
IS 390 4.9 220 4.0 100 3.0 6o0 2.8 
16 4.8 220 4.0 100 3.0 4.5 3.0 
17 350 4.8 220 3.6 no 2,8 3.0 
IS 340 4.6 340 3.6 no 3.9 3.0 2.9 
19 320 4.2 240 3.3 no 2.6 3.0 20 310 4.0 110 2.6 5.3 3.1 
21 300 3.7 120 2.9 6.0 (3.0) 
28 380 3.8 120 (3.4)>10.0 
23 28® 3*9 — — >10.0 _ 

Tlnai 
Swoops 1.0 Me i® 10.0 Mo la 15 seconds. 



16 

InvcrncaSt Scotland {fff 4°B. 4 

Table 25s 

— May 1963 Slough England (Sl.S^H . 0.6°W) 

Table 26* 

toy 1963 
Timo h'jT2 foES h'Jl foil h'E fol fit (H3000)T2 Tim© hT2 foE2 h'll fon h'E foE fit (M3000)T2 
00 276 3*0 2.9 00 "STB 3.5 2.4 2.8 
01 285 2.6 1.7 2*8 01 275 3,4 2.6 2.8 
02 £00 2.3 2.3 2.8 02 280 3.1 2.7 2.8 
02 296 2 5 1.1 2.8 03 275 2.9 3.0 2.8 
04 290 2*7 2.3 2.9 04 280 3.1 4.0 3.0 
05 300 3.4 260 2.9 140 1.7 2.8 3*1 05 290 3.6 240 3.1 130 1.7 4.2 3.0 
06 365 3* 7 230 3.3 115 2.1 2.9 2.9 06 355 4.1 340 3.4 120 2.1 3.7 3.0 
07 390 4.2 220 3.6 110 2.3 3.0 2.9 07 355 4.6 226 3.8 120 2.6 4.6 3.0 
C8 406 4.4 216 3.7 106 2*6 3.0 3*0 03 395 4.8 230 4.0 115 2.7 4.7 3.0 
09 385 4*7 215 3.9 105 2.7 3.0 3.0 09 405 4.8 225 4.1 116 2.9 4.6 2.8 
10 405 4.7 210 4.0 105 2.8 3.1 2.9 10 400 4.9 230 4.2 116 3.0 4.9 2.9 
11 330 4.8 215 4.1 100 2.9 3.1 3.0 n 386 4*9 216 6.2 116 3.1 4.9 2.9 
12 3S0 4.8 220 4.2 105 2.9 3.1 3*0 12 375 5.1 220 4.3 116 3.1 4.9 3.0 
13 420 4*7 216 4.2 105 3.0 3.1 2.8 13 395 5.0 230 4.3 115 3.2 4.7 2.9 
14 420 4.7 210 4.1 100 2.9 3.0 2*9 14 395 5.0 220 4.2 115 3.1 4.6 • 2.9 
15 405 4.8 220 4.1 105 2.9 3.1 2*8 15 365 5.0 230 4.1 120 3.0 4.5 3.0 
16 390 4.9 226 3.9 106 2.7 3.0 2.8 16 360 5.2 230 4.0 115 2.8 4.4 3.0 
17 330 5*1 226 3*8 no 2.6 2.8 3.0 17 325 5.3 235 3.8 120 2.5 3.5 3.0 
18 306 5.0 235 3.3 no 2.2 2.6 3.1 18 296 5.6 240 3.5 120 2.1 3.4 3.0 
19 290 5.0 240 3.0 140 1.9 2.6 3*1 19 270 5.6 245 2.9 140 1.7 3.2 3.0 
SO SS5 4.8 255 2.6 165 1.7 2.0 3.1 20 250 6.8 2.8 3.2 
21 355 4.7 2.1 3*1 21 345 6*3 2.3 3.1 
22 260 4.6 3.3 3.0 22 260 4.6 2.4 3.0 
23  275 3.6 3.3 3.0 23 270 4.0 2 a 

2ia» 0.0°, firs©; 0.0®. 
8tf6QOi 0<>67 Me to 25*0 Ho in 5 ainutea* S*e@p* 0.55 Me to 16.6 Me in 6 miantes. 
° Average valuos except jfoI2 and £Ea, which ar© median value ac ’’Average values except foF3 aad fEs, which are Median values. 

Table 27c Table ?8 

Singapore, British Kalaya (1 = 3°B, 103.8°S) Hej 1953 Townsville, Australia (l9.3°S, 146.8°1) May 1953 

Tim© h‘F2 fo?2 h'Jl foffl h'E fol fl« (M3000)13 Time h'3’2 foE2 h'll foFl h'E foE fie (M2000)T2 
00 S5~ 3*6 3.6 3.2 w— Ts35~ -575~ 3.2 
01 250 3*4 3.6 3.2 01 235 3.0 3.1 
02 246 2*8 3.0 3*3 02 230 3.2 3.1 
03 250 2*2 3.6 3.3 03 220 3.2 3.2 
06 280 3.1 3.0 (5.3) 04 220 2.8 2.4 3.1 
05 345 2*0 3.4 (5.3) 05 230 2.7 3.1 
06 255 3.6 160 1*3 3.0 3.2 06 220 3.0 3.3 
07 255 6*4 230 120 2.3 5.0 3.1 07 220 4.9 130 2.0 3.4 3.5 
06 S>0 8.0 226 4.2 120 2*8 4.8 3.0 08 230 5.9 210 3.7 no 2.4 3.7 3.4 
09 305 9*0 216 4.4 116 3*1 5.3 2.8 09 250 6.7 210 4.0 110 2.8 3.7 3.4 
10 325 9*6 200 4.6 no 3.3 5.9 2.6 10 250 7.0 210 4.2 110 3.0 4.0 3.4 
11 330 9.6 200 4.5 no 3.4 5.7 2*6 11 260 7.4 200 4.3 115 3.2 4.4 3.3 
12 345 9.7 200 4.5 no 3.4 5,6 2.4 12 250 7.1 200 4.4 110 3.2 4.4 3.3 
13 336 9.2 200 4.5 no 3.4 5.8 2.4 13 260 7.2 220 4.3 110 3.2 4.4 3.4 
14 325 9.2 200 4.4 no 3.3 5.4 2.6 14 250 7.1 200 4.2 120 3.0 4.5 3.4 
16 315 9.4 216 4.3 115 3.0 5.0 2.6 16 250 6.7 200 4.0 120 2.8 4.5 3.4 
16 280 9.6 225 4.1 115 2.7 4.4 2.7 16 240 7.0 215 3.6 110 2.5 4.2 3.4 
17 265 9.6 235 120 2.2 4.6 3.0 17 230 6.0 — — 120 2.1 3.5 3.4 
18 236 9.2 3.2 3.2 18 210 4.8 — E 3.5 3.3 
19 225 8*3 3.6 3.2 19 220 3.8 3.2 3.2 
20 220 6*6 3,9 3.3 20 225 3.2 2.7 3.1 
21 220 5*1 4.4 3.4 21 240 3.2 3.1 
22 216 4.2 3.4 3.3 22 240 3.0 3.0 
22 340 3.4 3.4 3.1 23 230 3.1 3.2 

fias: 106.001. Tine: 150.0°3. 
Swesp* 0*67 Me to 25oQ Me in 5 ainatoa* Sweep: 1.0 Mo to 16.0 He in 1 Minute 55 seconds. 
0 Averag'd Talus a cxsspt foT2 and fS s, which arc aedian valueo* 

Table 29 Table 30 

BrioVaaa, iaatrslia (S7’.6°8, 163.0°S) May 1953 
Canberra, An 6 trail a (35.3°8, 149.0°l) May 1953 

Time h'J2 foJ2 h'Jl foJl h'E foE fie (><2000)12 Time h'ra foJ2 h'll fo?l h'E fol fls (M3000)T2 

00 260 3.8 3.0 “05— — 3.4 2.9 3.1 
01 260 3.8 1.8 3.1 01 (040) 3.2 2.7 3.1 
02 250 3*8 1*8 3.1 02 (240) 3.5 2.6 3.1 
03 240 4*0 1*8 3.2 03 (240) 3.4 2.0 3.2 
04 230 3*9 1.9 3.3 04 230 3.4 2.4 3.3 
05 230 3.3 3*2 05 200 3.2 2.9 3.4 
06 240 3.6 3*1 06 (200) 2.8 2.4 3.4 
07 220 5*0 130 3*1 3.6 07 220 3.6 — 1.6 2.9 3.6 
08 240 5*9 230 3*8 no 2.6 3*6 08 220 5.0 210 — — (1.9) 3.1 3.7 
09 240 6.4 220 4.1 no 2.8 3.5 09 230 5.6 220 3.5 100 2.6 2.7 3.6 
10 250 6*2 210 4.2 100 3.S 3.6 10 240 6.7 210 (4.0) 100 2.8 3.5 
u 365 6.5 210 4.3 100 3.2 5.4 11 250 6.8 210 4.0 100 2.9 3.5 3.5 
13 260 6.6 210 4.3 100 3.2 3.5 12 250 6.0 300 4.0 100 3.0 3.5 3.6 
13 270 6*1 210 4.2 100 3.2 3.3 3.3 13 270 6.0 200 4.0 100 2.9 3.5 3.3 
14 230 6.7 210 4.0 100 3.0 3.5 3.4 14 250 6.4 210 4.0 100 2.7 3.6 3.5 
16 240 7.0 225 3*8 105 2*7 2*6 3.5 15 340 6.6 215 3.7 100 2.5 3.6 3.5 
16 230 C*6 225 3.2 _ _ 3*6 3*6 16 220 6.1 200 100 1.8 3.4 3.5 
17 220 5.4 _ 3.5 3.4 17 210 6.2 3.1 3.5 
18 220 4*0 2.6 3.4 18 200 4.0 2.8 3.3 
19 230 3.6 3.3 19 (200) 3.4 2.8 3.3 
20 260 3*6 3.0 20 — 3.1 2.4 3.1 
21 260 4.2 3.1 21 — 3.2 2.3 3.1 
22 260 4.1 3.1 22 — 3.1 3.3 3.1 
33 350 3.9 3.1 23 — 3.0 2.6 3.2 

fifed s lioTo^iT Hie: 150.0° ST 
Sweepi 1.5 Ha to 16.0 to la 1 uimiti. 55 •eeoads. Sweep: 1.0 Mo to 16.0 Mo in 1 minute 55 eeoonds. 
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Hobart Tasmania 

Table 31 

(42.9°S, 147.3°*) May 1953 Falfclai ad Is. (51.7°8, 57.8°W) 

Table 2? 
May 1953 

Time h'F2 foF2 h'Fl foFl h'X foE fS« (M3000)72 Time h»F2 foF2 h'Fl foFl h’E foE fEs (M3000)F2 

00 280 2.0 3.0 00 290 2.6 1.6 2.9 
01 290 2.0 3.0 01 310 2.6 2.8 2.8 
02 290 1.8 3.0 02 295 2.6 2.3 2.9 
03 290 1.7 (3.0) 03 286 2.6 2.1 2.9 
04 300 1.7 (3.0) 04 270 2.6 1.3 3.0 
05 — E (2.9) 05 240 2.5 1.0 3.2 
06 — B (3.0) 06 205 2.4 1.4 3.7 
07 250 2.0 3.1 07 236 2.6 (170) (1.3) 1.4 3.3 
08 220 3.5 110 1.8 3.1 08 210 4.1 (155) (1.9) 2.8 3.7 
09 210 4.2 100 2.1 3.2 09 210 4.6 (120) (2.2) 3.7 3.7 
10 200 4.7 100 2.4 3.2 10 225 5.0 (206) (120) (2.4) 5.0 3.7 
11 200 5.0 100 2.6 3.2 11 220 5.3 (210) (3.5) (116) (2.6) 4.1 3.7 
12 200 6.5 100 2.6 3.2 12 226 6.0 (215) (3.5) (110) (2.6) 3.6 3.7 
13 200 6.5 100 2.6 3.1 13 220 5.8 (230) (3.6) (115) (2.6) 2.8 3.7 
14 210 5.5 100 2.5 3.2 14 220 6.6 (215) (3.2) (125) (2.4) 3.1 3.7 
15 210 6.7 100 2.3 3.2 16 220 5.4 (2.4) (140) (2.1) 3.1 3.8 
16 220 5.5 100 1.9 3.2 16 210 4. 6 (1.7) 3.1 3.8 
17 210 4.5 3.2 17 215 3.4 4.6 3.4 
18 220 3.7 3.1 18 235 2.6 2.8 3.3 
19 230 3.0 3.1 19 235 2.7 2.8 3.3 
20 250 2.3 3.0 20 255 2.3 3.0 
21 250 2.1 3.1 21 280 2.5 2.9 
22 250 2.0 3.0 22 290 2.6 1.7 2.9 
23 280 2.0 3.0 23 310 2.7 2.8 

Tine: 150.0°S. Tim©! 60„0°W. 
Sweep? 1.0 Ho to 13.0 He In 1 minute 55 seconds. Sweep! 0.67 Me to 25. 0 Me In 5 minutes 

°Average values except foT2 and fEa, which are median values,, 

Table 33* 

Ioronaea, Scotland (S7.4°H, 4.2?lf) April 1963 

Time h'F2 foF2 h'Fl foPl h'X foX fls (M3000)72 

00 310 3.1 2.8 
01 310 (1.8) 2.2 (8.7) 
02 280 (1.7) 2.3 (8,8) 
03 330 (1.6) 2.0 (8.7) 
04 305 (1.7) 2.6 (2.8) 
05 270 2.4 (170) (1.8) 2.6 2eS> 
06 265 3.1 (230) (8.7) 140 1.7 2.6 3.3 
07 230 3.8 230 3.3 120 2.0 2.7 3.2 
08 450 4.1 215 3.6 no 2.4 3.0 3.1 
09 420 4.4 220 3.8 110 2.6 2.9 3.0 
10 415 4.4 815 4.0 no 2.8 3.0 3.9 
n S06 4.7 210 4.0 no 2.7 2.9 2.9 
12 410 4.8 216 4.1 105 2.8 2.9 2.9 
13 396 4.9 206 4.1 105 2.9 2.8 2.9 
14 380 6.0 216 4.0 106 2.8 3.0 3.1 
15 380 5.0 215 4.0 106 2.7 2.8 2.9 
16 340 5.0 220 3.9 no 2.6 2.8 3.1 
17 315 6.0 236 3.5 115 8.3 2.3 3.1 
18 280 4.6 245 3.2 130 1.9 3.1 
19 255 4.7 (860) (8.7) (160) (1.8) 3.1 
20 250 4.4 3.1 21 260 4.0 3.0 
22 276 3.2 2.9 
5CT 310 (9-fi) 2.9 

Tici 0.0°. 
Sweep! 0.67 He to 26.0 Me in 6 minutes. 
“Arerag. Tairas except foJ*2 and fSo, which arc sadlaa values. 

Sweep! 0.67 Ho to 36.0 Ho In 6 xiantes. 
•ATcrag. Taira. except t»tt and Sc, which arc acdlan Taira*. 

Table 35° 
fflough England (51.5s! 0.6°W) April 1963 

Time h'F2 foF2 h'Fl foFl h'X foX f*s (Ma000)I2 

00 290 3.1 2.4 2.0 
01 290 3.9 2.4 2.8 
02 385 2.8 3.0 2.8 
©3 336 2.6 2.6 2.8 
04 276 2.8 3.0 2.9 
06 265 2.6 3.8 3.0 
06 370 S.S 235 3.0 130 1.8 2.6 3.2 
07 316 4.2 230 3.6 120 8.2 3.6 3.2 
03 266 4.4 225 3.8 120 2.6 4.0 3.0 
09 266 4.8 220 4„0 116 2.8 4.6 3.0 
10 365 5.0 220 4.2 116 3.0 4.2 3.1 
11 ®5 5.2 220 4.2 116 3.1 4.4 3.1 
12 365 5.3 220 4.3 116 3.1 4„5 3.0 
13 365 6.6 225 4.3 116 3.1 4.3 3.0 
14 335 6.6 230 4.2 115 3.0 4.2 3.1 
15 330 6.4 220 4.1 120 2.9 4.2 3.1 
16 315 3.6 230 3.9 120 2.6 3.6 3.1 
17 290 6.4 236 3.6 120 2.3 2.7 3.1 
18 385 8.4 345 3.3 130 1.9 2.6 3.2 
1© 350 5.4 2.4 3.3 
30 250 5.0 2.6 3.0 
21 350 4.3 2.3 3.0 
23 270 S.4 2.2 3.0 
23 286 3.2 3.4 2.8 

Ti»: 0.0s, 
Sweep! 0.66 Me to 16.6 He in 6 ■1 oates. 
•ATeregc values except fo72 and fSc, which are radian Ttl«a, 

Table 36 

Tcwagrille, Aactralla (19.3°3, 146.8°B)April 1963 

Time h'F 2 foF2 h'Fl foFl h'X foX fls (M3000)E2 
00 250 (3.4) 3.5 (XT) 
01 260 3.5 3.9 3.0 
02 260 3.5 3.5 3.0 
03 220 3.2 3.3 3.3 
04 220 2.8 3.0 3.3 
06 230 2.7 2.7 3.1 
06 230 3.0 2.4 3.2 
07 220 5.2 — — 120 2.0 3.3 3.6 
08 230 6.4 215 3.6 no 2.6 3.8 3.4 
09 250 7.6 220 4.3 no 3.0 4.0 3.3 
10 260 8.5 220 4.4 no 3.2 4.4 3.3 
11 250 8.9 210 4.5 no 3.3 4.3 3.4 

12 260 8.2 200 4.4 116 3.3 4.4 3.4 

13 270 0.0 200 4.4 no 3.3 4.2 3.2 
14 260 8.4 220 4.3 no 3.2 4.6 3.3 
16 260 8.6 220 4.1 120 3.0 4.4 3.3 
16 250 7.6 220 3.7 120 2.8 4.4 3.3 
17 240 7.5 — — 116 2.2 4.4 3.4 
18 220 6.3 — B 4.0 3.4 
19 236 4.7 4.0 3.3 
20 240 4.4 3.7 3.1 
21 250 3.0 3.2 3.1 
22 370 3.8 3.4 3.1 
23 340 3.6 3.4 3.2 

Tim: 160.0°*. 
1.0 He to 16.0 Mo In 1 minute 65 eeeond®. 
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ate bio 37 Table 38 

Brisbane, Australia (27„6°3# 163o0°a) ij>ril 1963 S*BiBrT», Australia (36.^6, 149„0I,S) April 1963 

Time h'?2 foS2 h'2l foJl h'2 foS «a (M3000)J3 Time h'I2 fo?2 h'Jl foil h'S foS fie (M3000)72 

00 270 3.9 3.6 3.0 00 —— 3c 6 3.6 3.6 

01 260 3,8 3.3 3.0 01 (240) 3o5 3.0 3.0 
03 270 4,0 3.2 3.0 02 (040) 3.6 3.0 3.0 

03 260 4,0 2.5 3.2 03 (3*0) 3.6 3.2 3.1 
0-4 230 3.7 2.6 3.2 04 230 3.6 2.8 3.3 
06 230 3,4 2.0 3.2 06 isao) 3.3 3.0 3.3 
06 230 3.9 ___ _ 3.3 06 (316) 3.1 — a 2.6 8.3 
07 230 5.6 120 2.2 3.6 07 210 4.8 —- — — 1.7 3.3 3.6 
03 240 6.1 220 4.0 110 2.6 3.6 08 230 5.6 210 — 100 2.3 3.5 3.6 

09 2S0 6.8 220 4.2 100 3.0 3.4 OS 240 6.1 205 (4.0) 100 2.6 3.8 3.5 

10 260 7.S 210 4.4 100 3.2 3.4 3.6 10 350 6.4 200 4.1 100 3.0 3.6 3.5 

11 260 7.6 210 4.6 no 3.2 3.6 3.4 n 260 6.6 200 4.2 100 3.1 3.4 3.4 

12 265 7.6 200 4.6 no 3.2 3.6 5.3 12 260 7.3 200 4.2 100 3.2 3.5 3.4 

13 380 7.2 210 4.4 no 3.1 3.3 3.2 13 260 7.6 210 4.3 100 3.1 3.6 3.4 

14 260 7.8 220 4,3 106 3.1 3.4 3.3 14 260 7.0 210 4.2 100 3.1 3.5 3.3 

16 360 7o8 230 4.1 105 3.0 3.2 3.4 15 245 7.2 220 (4.0) 100 2.9 3.5 3.4 

16 340 7,4 230 3.6 no _ 3.4 18 340 6.5 220 (3.7) no 2.5 3.4 3.5 

17 220 6c 6 __ 3.6 3.4 11 230 6.2 — — — 1.7 3.6 3.5 

10 220 5,4 3.2 3.3 18 210 6.8 3.4 3.4 

19 340 4o? 3.4 3,0 19 215 4,6 3.0 3.3 
20 260 4.4 3.1 3.0 30 (230) 4.4 3.2 3.1 

21 260 4.3 3.7 3.1 2L 330 4C1 3.4 3d 

22 260 4.2 3.4 3.0 23 (040) 3e 8 3.8 3.1 

23 250 4.0 2.8 3.0 23 “- 3.8 3.8 3.1 

21£01 i5a.c°E. Tis5* isOoO°i. 
Sweeps 1.6 He to 16.0 Me la 1 minute 56 &daon&s» Ermept IcO Ha to 16.0 Mo in 1 ainufco 65 seconds. 

Hobart„ 
Table 39 

147.3°B) April 1953 fiOkiMKi is. (a.7*a, s?.*^) 
Table 40* 

April 1963 

Time h'T2 foS3 h*n foil h'E fol fSe (M0OOO)J0 Time h'J2 foT2 h'Jl fo»l h'l fol fie (M3OOO)T0 
00 270 2.8 2.9 00 300 3.2 2.0 2.8 
01 380 2,6 2.9 01 300 3.2 2.2 2.8 
02 370 2.6 2.9 03 290 0.1 1.8 2.8 
03 290 2,0 2.9 03 285 3.1 1.8 3.8 
04 290 2.0 2.9 04 280 3.1 1.6 2.9 
06 270 loS 3.0 06 256 3.3 2.4 3.1 
06 290 2.0 (3.0) 06 226 3c 3 (170) (1.0) 3.2 3.4 
07 2Sb 3. 6 120 1.0 3.1 07 216 6.0 160 1.7 1.4 3.6 
08 220 4.7 100 2.1 3.2 08 216 6.1 226 126 2.2 3.1 3.6 
09 210 5.6 100 2.6 3.1 09 225 6.9 226 (3.8) 116 2.6 4.6 3.6 
10 210 607 100 2.8 3.1 10 236 7.6 226 4.1 110 2.8 4.8 3.6 
n 200 6.4 100 3.0 3.0 n 235 8.4 220 4.2 no 2.8 4.8 3.6 
12 20C 60 6 100 3.0 3.1 12 230 8.1 220 4.1 106 2.8 4.6 3.6 
13 200 7.0 100 3.0 3.1 13 230 7.3 220 4.0 no 2.8 4.1 3.7 
14 200 6.6 100 2.9 3.1 14 226 6.3 210 3.8 110 2.7 4.8 3.7 
16 216 6c 6 100 2.6 3.1 16 236 6.0 220 116 2.4 3.2 3.7 
16 220 6.0 100 2.2 3.1 16 226 6.6 136 2.2 4.0 3.7 
17 230 6.0 no 1.8 3.1 17 220 6.3 146 1.8 3.1 3.7 
18 240 6.1 3.1 18 230 4.6 3.1 3.3 
19 250 4.6 3.0 19 236 4.0 2.2 3.3 
20 230 3c 7 3.0 20 360 3.4 1.7 3.1 
21 260 3.4 3.0 a 375 3.2 3.0 
22 270 3.0 2.9 32 300 3.3 2.8 
23 28 0 2.0 a-s 23 300 3.2 2.8 

fi£30i 160.o°s. Time* 6o.o°w. 
dMiOp! 1.0 Me U is.o m ia 1 Diaafco 55 seconds. Streeps 0.67 te to 25.0 Me in 5 minutee. 

*Average value© except fof2 and fie, which are madian value •• 

Table 41 Table 42 

Poitiora, Prance (43.6°H. 0.39E) liaroil I960 Casablanca, Morooco (33.6 N, 7.6°V) March 1953 

Time h'f2 foP2 h'Jl foPl h'E foB fBa (M30Q0)J2 Time h'J2 toI2 h'Jl fo?l h'l fol fie (M3OOO)T0 

00 <280 3.0 3.0 00 <260 3.4 3.0 
01 < 280 3.0 2.9 01 <276 3.2 3.0 
02 <280 2.® 2.9 02 250 3.1 2.9 
03 < 270 2.9 2.9 03 <260 3.1 3.0 
04 <270 2.6 3.0 04 <260 3.0 3.2 
06 (246) 2.2 (3.0) 06 <225 2.8 3.2 
06 245 2.8 — -' 3.2 06 <220 2.6 3.4 
07 246 4.0 220 2.2 £ 2.0 3.6 07 220 4.0 — — — 1.7 2.0 3.6 
08 260 4.6 226 3.4 116 2.3 2.0 3.6 08 230 5.0 210 3.0 no 2.2 3.6 
09 280 5.0 206 3.8 no 2.6 3.4 09 260 6.6 200 3.8 106 2.6 3.4 3.5 
10 280 6.3 210 4.0 110 2.7 2.6 3.6 10 276 6.9 300 4.2 100 2.9 3.4 
11 286 6.6 216 4.2 106 2.9 3.6 3.4 n 286 6.3 200 4.3 100 3.1 3.4 
ia 300 6.6 210 4.1 no 3.0 3.3 12 376 6.7 200 4.4 100 3.2 3.4 
13 300 6.8 220 4.1 no 3.0 3.3 13 280 6.7 220 4.4 100 3.2 3.3 
14 296 6.6 230 4.0 110 2.9 3.4 14 280 7.0 216 4.3 100 3.2 3.4 
16 285 5.6 236 3.9 116 2.8 3.3 16 270 7.1 230 4.2 100 3.0 3.4 
16 270 6.6 236 3.6 116 2.4 3.4 16 270 7.0 225 4.0 100 2.8 3.4 
17 260 6.4 246 2.6 130 2.0 0.1 3.4 17 260 6.8 240 3.9 no 2.6 3.4 
18 240 6.1 — -■ —— 2.1 3.4 18 246 7.1 _ _ 120 1.9 2.7 3.5 
19 240 4.8 3.2 19 220 6.7 2.3 3.6 
20 246 4.4 3.2 20 210 4.9 2.0. 3.4 
21 < 246 3c 8 3.2 21 < 260 3.9 3.0 
22 < 260 3.4 3.0 22 < 260 3.7 3.0 
23 270 3.0 3.0 M 266 3.6 aLc 

Time* 0.0°. Timos 0.00. 
8voeps 1.6 Ma to 13.8 Me in 1 ©dnuto. Sweeps 1.6 Mo to 16.0 Mo in 1 minute 16 eeoonde. 
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table hy> Table bb» 

Xbartoum, Sudan (15.6°H 32.8°B) Marsh 1963 JaUdsad It. (61.7°8„ 67.8°W) March 1953 

Time h'F2 foF2 h'Fl Ml h'E foE fll (M3000)?2 Time h'F2 foF2 h'Fl Ml h'E foE fEs (M3000)P2 

00 
01 
02 
03 
04 
06 
06 
07 
oe 
09 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
30 
21 
22 
23 

290 
270 
260 
230 

(230) 
(240) 
260 

(240) 
(SO) 
(330) 
(330) 
(370) 
(320) 
320 
310 
300 
310 
260 
260 
SO 
260 
SO 
280 
290 

7.2 
6.0 
6.7 
5.1 
3.7 
2.2 
3.9 
6.6 

(7.9) 
(8.8) 
(9.3) 
(9.9) 

9 © 8 
10.2 
10.7 
11.6 
11.4 
10.0 
10.0 
9.6 
9.2 
8.8 

(7.7) 
(7.6) 

(220) 
(220) 
220 
220 
220 
220 
200 
210 
220 
230 
230 

(4.2) 
(4.6) 
(4.6) 
(4.6) 
4.6 
4.6 
4.6 
4.6 
4.4 

(4.0) 

(120) 
IS 
110 
120 
110 
110 
110 
110 
no 
110 
110 
is 
110 

(1.4) 
2.2 
2.8 
3.2 
3.3 
3.4 
3.6 
3.4 
3.3 
3.1 
2.8 
2.2 

(1.5) 

3.4 
1.9 

6.0 
(3.7) 
(4.1) 
(3.6) 

4.6 

4.1 
5.2 
6.2 
4.7 
2.7 

(£-7) 
(3.0) 
(3.2) 
(3.3) 
(3.4) 
(3.4) 
3.4 
3.2 

(3.2) 
(2.9) 
(2.8) 
(2.8) 
2.8 

(2.8) 
2.9 
3.1 
3.2 

(2.9) 
3.0 

(2.9) 
(3.0) 

8:8 
(2.7) 

00 
01 
02 
03 
04 
08 
06 
07 
08 
09 
10 
n 
12 
13 
14 
16 
16 
17 
18 
19 
S 
21 
22 
23 

310 
310 
310 
300 
276 
286 
340 
236 
340 
290 
SO 
276 
290 
266 
280 
SO 
250 
240 
340 
260 
265 
260 
280 
295 

3.9 
3.8 
3.7 
3.6 
3.6 
3.4 
4.0 
4.6 
6.0 
6.6 
6.1 
6.7 
7.0 
6.8 
6.1 
5.9 
5.7 
5.6 
5.5 
6.3 
5.3 
4.8 
4.3 
4.1 

235 
226 
225 
225 
225 
225 
225 
220 
240 

(3.7) 
4.1 
4.2 
4.2 
4.2 
4.1 
3.9 

(3.7) 

160 
IS 
116 
106 
106 
106 

(no) 
(no) 
(106) 
(no) 
(no) 
(is) 

(1.0) 
1.7 
2.1 
2.4 
2.7 
2.8 
2.9 

(2.9) 
(3.0) 
(3.0) 
(2.7) 
2.5 
2.1 

(1.6) 

2.9 
2.8 
3.1 
2.9 
2.9 
0.9 

2.6 
3.2 
4.8 
4.9 
5.3 
6.3 
6.0 
6.0 
4.9 
4.7 
4.0 
4.7 
3.3 
3.9 
3.1 
3.0 _ 

2.6 
2.7 
2.7 
2.8 
3.0 
3.1 
3.4 
3.5 
3.4 
3.3 
3.3 
3.4 
3.3 
3.4 
3.6 
3.6 
3.6 
3.6 
3.4 
3.1 
3.0 
3.0 
2.9 

Sfi 
Tlaet 30,0°S. 
Sweep: 0*6? to 25.0 Me in 5 minutes. 
"Average values except toT2 and fie, which are 

Table 45 

Poitiers, Prance (46.6°H, 0.3°E) 

Biedian values. 

February 1963 

Tias; 60o0°W. 
Hwsep: 0*67 Me to S.O Mo in 6 minute a. 
"Average values except ?oP2 and £Ze, whloh are median values. 

Table 4£ 

Casablanca, Morocco (33.6°E. ?.6°V) February 1953 

Time h'F2 foF2 h'Fl foil h'E foE fEs (M3000)P2 Time h'F2 foF2 h'Tl Ml h'E foE fEs (M3000)P2 

00 255 3.3 3.0 00 < 260 3.3 3.0 
01 265 3.2 3.0 01 < SO 3.3 3.0 
02 265 3.3 3.0 02 _ 3.2 3.0 
03 265 3.3 3.0 03 <260 3.2 3.0 
04 <270 3.1 3.0 04 <250 3.1 3.1 
06 < SO 2.6 (3.1) 05 <225 3.1 3.3 
06 <230 2.5 (3.2) 06 220 2.6 3.5 
07 225 3.6 — — 3.4 07 <220 3.1 3.2 
08 220 4.7 220 2.3 160 2.0 3.6 08 220 6.3 200 — IS 2.0 3.7 
09 230 6.2 215 3.2 116 2.4 3.6 09 225 6.8 200 3.7 no 2.4 3.7 
10 245 6.5 210 3.6 115 2.6 3.6 10 250 6.0 SO 4.1 100 2.8 3.6 
11 250 5.8 210 3.9 115 2.8 2.0 3.5 11 260 6.5 205 4.3 100 3.0 3.4 
12 250 6.0 220 4.0 116 2.9 1.8 3.6 12 SO 6.7 200 4.3 100 3.1 3.6 
13 250 5.8 230 3.9 116 2.8 3.4 13 SO 6.4 200 4.3 100 3.1 3.6 
14 SO 5.6 225 3.8 ns 2.7 3.6 14 255 6.3 220 4.3 100 3.0 3.5 
15 SO 6.8 230 3.4 IS 2.5 3.6 15 SO 6.3 225 4.2 105 2.9 3.5 
16 240 5.6 235 — IS 2.1 2.3 3.5 16 SO 6.6 220 4.0 no 2.7 3.5 
17 2S 5.2 — 1.9 — — 2.0 3.6 17 230 6.2 230 3.3 115 2.2 3.0 3.6 
18 220 4.2 3.3 18 220 5.8 _ 2.6 3.5 
19 240 4.0 3.2 19 215 5.3 2.3 3.6 
20 <240 3.9 3.2 20 <216 3.9 2.3 3.2 
21 246 3.4 3.2 21 <230 3.5 2.2 3.2 
22 <240 3.2 (3.0) 22 <260 3.3 2.2 3.1 
23 SO 3.1 3.1 23 <260 3.2 1.8 3.0 

Time: 0.0°. Time: 0.0°. 
Sweep: 1.6 Me to 16,8 Me in 1 minuts. Sweep: 1.6 Me to 16.0 Me in 1 minute 16 seconds. 

Poitiers, France 

Table 47 

(46,6°Ht 0.3°E) January 1953 Casablanca, Morocco (33.6°U, 7. 

?able 40 

5°W) January 1953 

Time h'F2 M2 h'Fl foFl h'E foE fEs (M3000)T2 Time h'F2 foF2 h'll foFl h'E foE fEs (M3000)P3 

00 < 260 3.2 3.0 00 <260 3.3 2.1 3.0 
01 260 3.4 2.0 2.9 01 <260 3.3 2.0 3.0 
02 270 3.2 1.8 3.0 02 <260 3.2 2.1 3.1 

03 270 3.3 3.0 03 250 3.1 3.2 
04 SO 3.0 3.2 04 240 3.0 3.2 

05 230 2.6 3.2 06 <220 2.6 3.6 
06 < 230 2.3 3.1 06 <260 2.2 3.2 
07 < 240 2.6 1.9 3.1 07 < SO 3.4 3.2 
08 220 4.9 <185 2.0 — — 2.0 3.6 08 2S 4.8 — — — — 2.3 3.6 
09 230 5.8 210 2.7 126 2.1 2.3 3.6 09 235 6.7 210 _ 120 So 3 3.6 
10 235 5.9 230 3.5 IS 2.5 2.0 3.6 10 260 7.2 210 4.1 100 2.7 3.6 

11 240 6.8 230 3.8 IS 2.6 2.0 3.7 11 SO 8.1 210 4.3 no 2.9 3.6 
12 235 6.2 220 3.8 IS 2.7 3.6 12 260 6.7 200 4.3 106 3.1 3.6 
13 2A£ 6.2 220 3.7 120 2.7 3.6 13 SO 6.6 200 4.3 106 3.0 3.5 
14 245 6.0 235 3.6 IS 2.5 3.5 14 256 6.5 SO 4.1 110 3.0 3.5 
15 235 5.7 230 3.0 126 2.2 2.0 3.6 16 260 6.6 220 4.0 no 2.8 3.6 
16 220 5.4 230 2.0 — — 2.1 3.6 18 240 6.1 220 3.6 no 2.6 3.6 
17 215 4.5 3.4 17 2S 6.6 — — 120 2.0 3.6 
18 225 4.0 3.4 18 2S 4.0 — — 2.2 3.6 
19 230 3.3 2.0 3.0 19 < 2S 4.2 2.6 3.3 
S 250 3.0 2.0 (2.9) 26 < 230 3.4 2,4 8.® 
21 < 255 3.1 2.0 3.0 21 < 230 3.1 2.2 3.0 
22 < SO 3.2 2.1 3.0 22 250 3.1 2.2 2.9 
23 SO 3.3 2.0 3.0 23 < 280 2.2 2.0 SJt. 

Tine 1 0.0°. Time: 0.0°. 
Sweep: 1.6 Mo bo 16.8 Me in 1 minute. Sweep: 1.6 Mo bo 16.0 Mo in 1 minute 16 seconds. 



20 

03 

LlI 
_l 
CD 
< 

< 
H 
< 
Q 

O 

(T 
LlJ 
X 
CL 
CO 
O 

a 

J2 a 
< s 

- o 

d 

If 

(\1 
u. 

</> 
O 
£ 

ro 
CM 

a 
tv 
X 

A 

6n 
■d 

XT 

X 

0 
tK 

'O 
a 
'X 
O 

o O «v 

<L 

X” 

Uj 

a 
ts. 

a 
tv 

v> 

0 
<1 

a 
tv. 

O o 
a 

*\ 

'O 

a 
a 

fO 

to 
a 
> 

a 
5*4 
X 

a 
** 
X 

aN 
50 
Cl 

50 

^a* 
X 
d. 

'A 

a 
*a 

0 

a 
*v 

X 

a 
vo 
0 Or 

0 
^S. 
X 

0 
Xv 

X 

> 
X 

CM 
CM 

a 
tv 
X 

A 

VD 

<1 

AVr 
•'"V, 

$ <0 
C3 
5V 

'a K o O 
"X 

Vr 3<r 
a 

*0 
*a 

■a 
> 
'X 

a 
NO 

a 
n3 
'x 5L 

a 
> 
X 

a 
a 

OL X 
iN 

OS 
<N 
0 

a 
a 

'X 
s 

a 

X 

a 
v>a 
xc 

a 
Vo 
X 

$ 

At 

a 
sa 
X 

a 
N 

X 

5 
a 

v3 
X 

<3 
0 
X 

VT 
53 

va 
X 

$ 
■X 

53 
vS > 

<x 

a 
sS 
0: 

VJ 
O 
> 

xr 
a 

*0 

V 
a 

■x 

a 
\* 
*> 

a 
0 
'X 

a 
'O 
'X 

a 

X 

a 
•A 
X 

so 
X 

a 
X 
X 

a 
Ni 
X 

$ 
0 0 <L 

A 

"a' 
rv 

'CL 

a 
A 
0 

a 
> 
X 0 

a 
\ 
X 

X 
> 
0 

$ 
0 

V 

Or 

g 
"a'' 

NS 

X 

•? 
'X 

V 
a 
> 
X x O 

<3 
> 
\ 'X 

'J u 
a 

Xr 
a 

vr 

4 

a 
> $ 

■x 

a 
*> 

a 

X 

a 
«\ 
'X 

a 
3C 
a 
> 
X 

a 
'O 
X 

o 
X 

a 
^0 
X 

a 

3 

vr 
a 
> 
X 

In 

a 
> 
0 

a 
Vo 
X 

a 
> 
X 

<3 
X 
0 

0 
•X 
X 

<4 
> 

0 

*a 

X 

e: 0 
o 
X 

w 

X 

3f 
53 

N3 
•x 

a 
0 

> 
53 
> 
5y 'X 

0 V) 

0 
>> 

V 
a 

*0 

V 

$ 
O 'X 

Q 
X 
"V 

a 
> 

0 

X X 
> 
X 

Vr 
a 
> 
X 'X 

a 
> 
X 

a 
X 
X 

a 
'S 
X 

< 
a 
> 
X O "5 

s; $ 
Or 

> 
0 

Cl 
V 
0 

C4 

> 

y 

fv 

X 

CO a 
Nfc 

0 

53 
5i 

X 

*5. v 

ui 

<? 
or 

Cv 
nf >x 

0 

a 
3c V 

a 

*0 

a 
\Sx 

a 
so 
fY 

a 
tv. 

■X 
£ 

*r 

a 
s* 
X 

a 
tv 
X 

*r 

<5. 
X 

a 
s» 
X 

a 
a 
X 

s 
•x 

tv? 
Xr 

■3c 

'ts 
X 

a 
d 

X 

a 
a 

<X C2J 

a 
v>a 

X 

a 
K 

X 

a 
a 

fO 

a 
bo 

X 

t- 

-'i 

a 

*0 

■VC 

53 

X 
$ 
V 

53 

S 

53 
K 

«3 
V 0 v3 tK 

'X 

V 

s2 
> 

5K 
"Y 

a 
a 

<0 

o 
'O 
*0 

a 
5K 
X 

a 
*\ 
X 

a 
a 
x 

vr 

Si Or 

a 
5^ 

X o 

a 
a 
X 

vr 
a 
X 
<0 

Vr 
a 
\ 

a 
’X 

a 
a 

a 
X 
'X 

< 
a 
S3 

a 
a 5>a 

a 

c£ «5> 
bv 
X 

•5 
*o 

Xr 
53 

X 
V 

53 
V 

53 0 
"0 o 

a 
a 

*> 

4C X 

VJ> 

a 
*0 
*0 

a a a 

'X 

o 
a 
50 

a 
X 
50 

v: 
a 

vo 
'O 

a 
a 

^0 

o 
a 

0 
a 
X 

a 
\ 
X 

vr 
a 

to 
•no 

V 
a 

NL 
X) 

o 
S» 

a 
a 

*0 

<4 
0 
"X 

a 
Xn 

*0 

a 
\ 
> 

a 
V 
*0 X 

in a 

*0 

V 

53 
53 
> 

k 

V 

0 

X 

a 

d 
0 0 

a 
O 
'O 

Vr 
a 
f( 

X 

V9 

0 
53 

*■) 

a 
i/> 
"i 

a 
X 
*> 

o <5 
"X 
"3 

4<- 
a a 

X 
•0 

a 
*0 
*0 

a 
a 

*X 

a 
tv 
X 

Vr 
a 
> 
> 

JT 
a 
K 

a 
sa 

a 
X 
"0 

5? 
s 

a 
*\ 
fO 

Q 
X 

> 

o 
nO 
*X 

txa 

•o 

m- O 

*0 

* 

M) 

3C 
<3 
n< 
X 

0 
O 
> 

•a a 
'O 

53 
tv 
*0 

VJ r3 
a 

vo 
'O 

Xr 

O 

xr 

X5 
K 

a 
> 
•o 

a 

^5 

a 
X 
X 

a 

•x 

a 
* 
"\ > 

a 
s» 
*X 

a 
X 
*0 

X 
•o 

a 
tv 
X 

vr 

5A 
* 

*r 

<N 
*0 

a 
s 
> 

a 

'O 

>0 
a 
V 
> 

»? 
r^, 

0 
> 

vS 
«X 

rv 
X 

JO 
*0 
*0 

VC 
53 
O 
> 

3^ 

53 
*0 > 

tv 
'O 

a 

£ 
V) \J o 

xr 

'O 

X 

VJD 

a 
w 
O 

a 
V 
'O 

a 
V 

•n 

a 
5K 
X 

<? 
*3 

tv 
'O 

Vr 

Vi 

0 
X 
•x 

$ 
"4 

a 
a 
X 

<S 
"X 

vr 
0 

<? 

vr 
a 
a 
> 

a 
> 
> 

a 
X ~x 

> 

tv 
a 
"\ 

> 

a 
s^k 

va 
X 

CM a 
K 
X 

Jf 
53 
•o 
> 

»c 
o 

•O 
X 

0 

>3 

53 
> 

a 
V 
> 

CJ o vJ O 

3C 

VS 

a 
so 
"X 

a 
o 

a a 

•X 

SK 
*0 

tv 
!T 

Mj 
a 
V 
*1 

* 
a 

*N 
X 

a 
> 
nO 

a 
Si 
no J) 

vr 

Ox 
a 

lA 
> 

£ 

*X 

a 
tv 
fo 

a 
X 
"0 

a 
X 

a 
K 
'X 

Vj 
X 

= 
«0 

3T 

a 

$ 

*• 

sS 
d 

< 
> 

3 
53 
> 

* a 
tv 
*\ 

0 0 0 u 

V 

Mi 

V: 
a o 

‘Y 
a 
> 

*X 

a 
V 
*> 

a 
4T 

a 
V 
> 

a 

*0 

a 
X 
") 

o 

■o 

V 

M> 

vr 

v» 
> 

a 
X 
* 

<0 

v2j 
i? 
<0 

a 
X 
ro 

> 
a 
no 
> 

a 
a 

> 

Ni 

X 

o <3 
> 
O 

* 

$ 
> 

V 

53 

*o 
VD 

53 

> 

o 
'X 
»o 

a 
o 
*0 

v) 0 0 d 

X 

vs 

X 

O 

0 
a 

a X 

X 

X 
a 

o o 

vr 

M) 

a 

'O 

a 
a 
> 

o 
o 
nO 

5 

4f 
a 
“> 
> 

vr 
0 

$ 
Vs 

a 
N 
> 

a 
V 
n'O 

a 
N 
X 

a 
a 
> no 

a 
X 

CD 
O 

a 

O 
£ 
no 

Vr 

£ 
*0 

<a 
tv 

0 a 

*0 
o 0 0 o 

Vr 

Vd 

X 

V3 
a 
\ 
V 

a 

•n 

o 
'N 
•x 

a 
V 
•X 

a 
X 
fo 

vr 
a 
a 
"\ 

a- 
a 
no 
ro 

O 
a 

no 

a 

•0 

3C 

vj 

* 

Vs u VS 

o 
O 
> 

a 
a 

'O 

a 
X 

n<0 

a 

> 
•o 

Nfi 

X 

© 
o 

a 
tv 
X 

<3 
<*V 
X 

Vi> 

C3 

> 

o 
Cv 
*X 

o 
a 
> 

O O 
a 

vo 
'X 

X 

M) 

X 
a 

s» 
a 
a > 

-x 

a 
VO 
m 

a 

o 

j 
^a) 

IX 
tOj 

ir 

ci 

a 

to 

'O 

* 
<■0 X «X 

vr 

5J) 

Vr 

vb V) 5S 
a 

rO 

0 
o 
X 

V 
> 

a 

a 
> 
•o 

b*4 

X 

t- 
o 

a 

X 

53 
v* 
x 

\ Sd 

tv 

■x 

53 

> 

a a 
•o vs o o 

R> 
'o 
'X 

U.X 
a 
N 
0 

X 

V!) 

-j 

Oj 

o 
«*\ 
tA 

0 
(O 
rO 

vr 

tv 
> 

§ 

Oj 

a 
V4» 

X 

a 
K 

\ 

a 
X 

k: 

vs 4 
o 
Ui 
no 

53 53 JS 
X 

a 
tv 
X 

0 
a 

<0 

tv 

X 

9
0

 

53 
V» 
X 

C3 
> 
X 

xr 
a 
> 
X 

*?> 
5>s 

v\ 

Xc 

a a 
tv 
O 

o o > 
'X 

5^X 

5>x 
vSl 

a 
tv 
ni 

J 
a 

vo 

X 

vO 

X 

J 
fal 

r< 

¥ 

■J 
X 

J 

s 

X; 

0 
'S 
X 

t 

? 
0 

hrs 

53 
-J M 

J 

VO 

* 

<$ 

X 

a 
\a 

X 

Vo 
X 

so
 

A 
"a 
A 
V- 

\A 

a 
53 

**\ 

Vr vr 

'O 

^a" 

«x 

a 
5K 
'X 

VJ 0 
53 

tv 
Xr X 

c 

a a 
ts 

X 

^a" 
AO 

<x 

VO 

'a'' 
o 

vL 

vo 

nC 

. a 
X 
X 

53 
rv 
X 

? 
0 

<K 
X 

O 
rv 
X 

<0 

KA 

On 
a 
tv 

X X 

c, 

rl 

Cl 

o 
X 

! 
0
4

 

v> 

'a' 
V 
O 

O 
* 
X 

vo 

V: 

<o VO 
nr 

a 
Vj o 

a 
tv 

< 

VO 

X 

vU 
a 

fO 
a 
o 

vo 

Sn 
X 

^a' 
»a 

vo 

\2 
n\ 

a 
Cv 

X 

a 
'>-S 
X 

'a 
tv. % 

o 
o 

<c 'C vo V) 
a 

6v 

A 
a 
K 
X 

a 
o 
no 

a 
^v 

X 

a- 
\ 

ro 
O <~o £ 

X 
VO 

ic 

V) d <A 
o 

va 
Oi 

o d 
o 

5^ 
O 

^ V 
a 
*V 

xc 

UJ 

o 
V 
'X 

a 

■x 
5K 

<S 

a 

*\ 

V? 

a X 

a 
Ov 
X 

o 

nO 

vo 
"a“ 

5V 
o 

vo 

sl 

o 

Cx 

N» 
-X. 

A 
o 
o 

'O 

vo 

tv 

<1 

a 
Ov 

X o 0 

CM 
O vo 

<3 
v» 

X 

to 
Vr 

vo vO VO 
O 

3c» 
*X 

»A 
C3 

t>% 0 0 
o 

V» 

v2. 

X 

VL $ 
a 
tv asj 

X 
•o 

0 
0 

a 

'O 

a 
a 

Cl 

'a' 
tv 

5t 

O 
X 
no 

vx 

X. 

CA 
0 
0 
fx 

0 
0 
ro 

a 
si 

X 

a 
^v. 

X 

a 
av 

X 

X 
O 

6 5o 
<b 
tV 

'X 
■55 

X 

'O vO <0 
a Q> 

0 d 
a X 

VO 

X 

UJ 
Q 

Crv 
fx 

<a 
6* 
•X 

o 
a 
> 
o 

nt 

a 
"X 
°x 

u. 
a 
a 

no 

a 
0 

no X 
*V_ 

O 
tv 
X 

VO 

X 
C3 

A 
o 
•o 
*n 

0 
0 

no 

a 
5^V 

^5 

-a 
V 

o 

a 
Ov 

X 

53 
6v 

X 
X 

o 
o 

U 
<3 53 

VI 
X 

X 

^0 
50 ^O 

'^v 

O 

a 
a 

*o 
o 5J 

V3 
a 

X 

'O 

X 

UJ 

a 
5>V 

a 

"X 

0 

O 

vo 
'■» 
o 

a 

O 
o 

s- 
o 

Ci 

C3 
a 

''O 

a 
NO 
no 

A 

ax 

d o 
=JT 

o 
■=*- 
m 

*A 
a 
6a 

a 
*v 

a 

a 
m) 
<X 

A 

Or 
S y 

a 
av 

Xs 0 

o 
Q 

CM ro 5J- ID CO fv CO 03 o - CM 
- M- in CD h~ CD <7> O 

CM CM 04 
rO 
CM 

Vf 
CM 

in 
CM 

CD 
CM 

r- 
CM 

CD 
CM 

03 
CM 

o 
ro to 

c 

s 

2 

c 
3 
o 

S
w

e
e
p
 

■I
.P

_
M

e
 
to
 
2
5
.0
 

M
r 

ln
 O

-2
5
 

m
m

 

M
on

ua
l 
□
 

A
u
to

m
at

ic
 

SJ
 



21 

UJ 

< 
I- 
< 
O 

° I in “ 
LU 2 

O 

cr 
LJ 

CD z I 

< s Q- 
•“ s (/) 

! O 

S§ 

3 

at 

<1 

I ° 
d 

cr C 
<J c ^ 

O 
s $ 

0 

:> 

X 

E 

_ 

L 

si 

6 

-O 

T3 

O 
3 

O 
O 

I 
t— 

c 
o 

5 

5 

i 

CP 
c 
o 
_) 

D 
0 

o 

rO 
CJ 

’*) i 

Vu. 

X rl 

1 

si N 

<i 

«b 

<i J J 

Os * 

'O 

<M 

O 

*V 

0 

*0 

K) 

*0 

l, 

'i 

S 
i i i 

> 

<k <i 

X to 

ro 

Vb 

•S) i 

i 

Vb 

vo 

X 

Vb 

X 

i 

o* 

A 

U. b 

ts 

x 

\ 
o 

i 

r- 

i 

CM 
CVJ 

U) 

") 

*0 

v Y 
"~s •s '. 

X 

i*. 

Q 

"5 

v-» 

d fT) 
J J *0 

vf 

CO 

V 

Os 
X 

is 

>0 

V 
Y) Os s 

d 

0 

s3 

V-i 

b 

i 

H 

°i 

X 

A 
\ 

»0 

s 

> 

d 

■N 

*N 

“r^ 
s* 

°t 
XI 

X 

S 

V 
Os 

X 

V 
n9 

to ^0 

'^s 

‘t X 

c3 
CK 

X ►> 

■Vi 

X 

v*. 

K 

*6 ") 

J J 

Os 

"0 

v/ 
ts 

°l 
iv 

si 

is 

Co 

o 

X 

s9 Os 

'O , i 

o 

> 
0 
i 

j i 

0 

\ 

■x 

> 

i 

> 

i- 

"l 

»0 

Q 

X 

s» 

X 

ts 

Cl 

Vb 
*N 

o 
<M 

A 

X 

V 
rs 

i 

■0 VC 
N 

X f0 

- 3 

> 

Vs 

0 

J J 

V 
Nl 

<§ 'S 

o 

f 

sj s 

> 

X 

i > 

•b 

> 

VL 

x 

rO 

s5 

■0 

St 

V, 

i 
X/ 

X 

3 
0 

\s 

b <1. 

is 

V 

d 

cn 

£ 

* 

> 

1 Y 

Cv 

is 

rO 

> 

A 

s J J 

V 
> 

O V 

> i- s 

i 
N s9 

Os 

i 

. Vs 

s > 

X 

> % 

to 

s 

vi 

i- 
ro 

is 

X 

X9 

X 
sS X X b 

? 
£ i 

* V 
k' 

X 

> 

> 

Os 

>v 

s 

s J J i- 

V 
Cs o' 

> 

V 

V 

-sS 

>■ 

3b 

X 

s$ 

l0 $ V? 

Y 
N 
X 

i ? 

vi 
W 

> 

N 

> 
X 

> 

i 

v^l 

\a 

> 

O 

n3 

v 

X 

V 

X 

Cs 
4 

k 

~7~ 

\ 

> > 

*N 

'i 

u 

s. 
s 

■> J J 

Oo 

> 

V 
sS 
tv ro 

CK 

> $ 

v^s X ro 

? 

Y 
O 
is 

s 

s 

s 

to 

^0 

ro 
i 

X 

X 

si 

> V 

'o 

i 

J 
- 

<D 

< 
•Nl 

X 

u 
X 

'o 

■N 

> 

Os 

> H- J J 

V, 
Vb- 

m 

<o ■? 

x 

S 

V} 

■sS 
h 

, 

ro 

S 

e 

Vj 
X 

X 

> 

ro 

i? 

X 

> 
> 

O 

X 

X 

X 5? 

30 

X 

S 

d) 
-s 
i 

jO A 

'o 

< 
X 

X 
X 

*o > % 

N. 

S ‘ J J lj) 

V 
sa 
N 

Vb 

si 

vv 
S <? »? \o 

Y 

i 

is 
o 

xs >0 

V 
P0 

X 

Y 
Sso 

is 

ro SS 

^0 

b 
sb 

i 

Sv9 > 

> % 

b 
X 

ro 

4 

vb* 

X 

V 

V 

Vj 

'o 

i 'o > ■J cJ b 

V 

0 

VS 
rs 

*0 ’b 

s» 

0 

v 

i 

> 

i 

>0 

< 

w 

s 

Y 
■>- \ 

i 

a 

\5 

i to '-0 

X 

N~\ 

X 

r s 

X 

ro 

0 

Y 

X 

Y 

§ Q 

tv 

> J cl 

V 

X) 

vJj 
Os 

►O 

¥ M 

X b b 

ro 

<0 
vV 

X 

S 

< 

N 

> 

Va 

J i> 

«x 

\ 

^0 

is 

sj 

> 

Ni 

cvj 
0 

o 

>: Y 
N 

> 

Y 

r? 

* 

> 

> 

0 

^> S' 

Vo 

cj 
J d J 

vb 
bo 
ro 

vJ 

cv 

i) vJ 

cb 
-O 

i 
V 

b <6 b 'o > 
< V 

'O 

'i 

> 

i 
0. 

> 

X 
f5 
0 

to 

X 
-3 

= £ 

Y 
'o 

X 

>: 

? 
si 

> 

■^ 
c» 

S- 
>s_ 

J J cJ J 

Q 

O' 

** 

j 

\ 

> 'i 

o 
-9 

Os 0s 

V 

v» 

X 

Y V 

3 

? 

cb 
o 
i 

Vv 

Y 
tO 

> 

> 
X 

-is 

X 

X 

i 

Jo 
Y 
ts 

X 

'bs 

X 
J 

o 

V 

'o 

■V 

r? 

v}j 

ro 
\ 

> s 

s» 

> 
<J J d d 

4x 

O 
v V 

vb 
Os 

¥ ^ 
4 

* 

> 

ijs 

i 

0s 

<0 
yV 

$ 

*o 

i b 

«9 

'o i i 

vb 
o 

X 
■x 
'j > 

SsS 

'b 

i 
<V. 

X 

x, 
X 

s! 

0> 
o 

Vs 

> 

VY> 

X 

V 

X 
> 

vb 
ts 

*\ 
\ 

0 

> 

is e) J J d 

■j 

>0 
V 

vb 

■o 
>/V 

$ 

V) 

Vs 

<0 

V, 

d 

o 

l) 

va 

i 
¥ V 

$ 
i J 

ro 
s 

ts 

vb ^ 

>0 
V 

va 

■- 

■o 
\/ 

va 
X 

V 

*N 

> Cc 
J 

ts 

> 

Vj 

X '•I 

CO 
o 

Vs 

X 
*0 

X 

vJr * 
(s 

V 

b 
\n 

"■> 
V 

■^o o 

> 
d J 

sb 
> 
*0 

y -r 

V 
K 

i Sv 

'o 

i 

> 

> 

vo 

J 

CS 
si 

0 

ifi 

N 

i 

b * 

*o 
is 

X 

i 

vb 
si 

10 
Y V 

vb 
-J 

*o 
YV 

Vb 
si 

O 
V N7 

> 

> X X 
s 

> 

•i. 

IS 
o 

lO 

> -> 

V 
tO 

;0 

>#■ 

"0 

u 

n > > 

vi 

s3 

V 
J 

<J 

V 

ri 

v"5 

'b 

*0 

V v 

is 

X 
> 

> 

■O 
Y 

b) 
s 

vb 

> 

•O to 

i 

cir 
i 

fo 
v V 

Y 
s3 

rO 

X 

ro 

va 
i 
ro 
"! 

vb 

X 
r> 

\° 
9 

v> 

*0 

ib 

s 

b 

5 

«D 
o 

© 

ro 

A 

X 

ro 

V 
rs 

X 

o 

n 

Vo 

> ri 

<0 
J J 

'Js 

*■> 

V V 
Xj 

‘i 

ro 

--) 
> 
h 

X 

ro 

i 

ro i 

s) 

rO o 

Clo ro H 

ro 

Y 
O 

ro 

•b 
*N 
i 
V 

X 
*) 

X 

h 

> 

X 

X 

i 

X o 

m 
o 

v i 

o 
0 

0[ 
sS 

h «j 

*" 

S si 

e-» 

h-* 

•X 

V 
V) 

V 

*0 

,n J J 

•» V 
Y 

o 
V 

bo o 

o 

n 

i vi *i 0j 

si 

i 

to 

i> 

<Ci 
Sj 

•i 

o 

°i 

X 

0 

VJ 

i 

s 

•C 
d 

V 
> 

i 

^0 

X 

d i 

i 

■*3- 
o 

Wv> 

■J- 

C: 

s9 

H i 

r- 
"f 

bo 

0 

Cl 

Vo 

<0 

Vo 

o 
J J 

v« a_ 
Y 

0 

v'v 

CL 

CSo 

V 

X Os to 

i 

0 

i 

b 

X 
X 

V 
ro 

Q.so 

rjs r 
i/> 

V 

Ci 

X 

Vb 

X 

Wb 

a 

> 

v_< 

i 
X 

ro 
O 

»-»o 

ZD 

x 

i 

b b 

s£) 
s 

Cjs 

* 

h w. 

s» 

V - 
■~s 
fs "k 

i J d 
d 

vi 

v)V 

*r4 

V*. 

0 

vv 

V 
ri 

i 

l SI 

to 

S 

X »0 
ki, 

' 
X 

X 
vX 

V 

0 

i 

b s> 

i 

Cb 
X 

Cf> 

X 

>- 

x_ 

f s 
Vc 

i 

Vb 

A 

V -> 

x. °v 

ts 

0 

CVJ 
O 

M O 

ts rO 

01 

h isi 

<> sQ 

W“i 

si 

Os ■> J d 

bo h st 

ro 

i 

V 

Q 

¥ v 

V 

<n 

i 

V«» 

>» 
'V 

> 

i X 

0 

kc, 

i 

i 

i 

ro 

ni 

f0 

i 

rx 
Vb 

Cd 

Vis 

X X 

b 

l 

V 

X 

X 

Vb 

~n 

X 

*> H 

"i 

5 

- 

■S c. 

o' 

■r' 

s3 

V^i 

sft 

, ^ 

^3 
ci 

J 
\ 

Z 

¥” 
o 
X 

Cl 
N 

1 

s- 

-< 

> 0 0 
b 

0 

% 

■^ 

i 

■ 

*i 

si 

i 

v^O 

<c 
X X 

X i 

to 

'■'v. 

Vb 
V 

si 

i 

Vb 

X 

% 

H s» 

X 

o 
o 

U.O 

Os VJs 

n 

*- o 

<0 > 

'V 
''.^ 

s 

«i 
.<3 *i 

cJ d 
b<3 

V. 

X 

V 

*) 

V 

0 

ro 

'o i 

0! 

ro 

i 

Os 

X 
■ > 

s^ 

i 

0 

>0) 
1 

x 
»s 

X 

Js 

h 

N 

'xi 

Xs 

)Si 

X 

X 

> 

Ti X 

o 
Q 

- CVJ ro vJ- m CD fs- 00 o> o CvJ K) 't in CD fs CD <J> o 
CO CvJ 

CvJ 
CVJ 

ro 
CvJ CVJ 

in 
CJ 

CD 
CvJ 

fs 
CVJ 

co 
CVJ 

CD 
CVJ 

o 
to ro 

O 
■6 

S 

c 
3 
o 
o 



22 

w 

o 

m 

IT) 

UJ 

QQ 
< 

I < 

I 
CO 

O Q 
3 
o 

1 O 
2 DC 
1 UJ 
2 X 
r x 
s CO 
I o 
c 2 

5 o 

ml 

04 

N ^ 

> > 

1 

> 

J 

0 

o 

O 

o 

> 

4 V 

a 

£ 

0 

nS ^ 

'v. 

^ vS 

> 

> 

> 

> 

> 

\5k 

^ ^ 

* 

^ Is* 

A 

t'l| >6 

>. ^ 

'-> 

> 

> 

•l 

. > 
lj Vj 

TO 

H ,-i 

*> -i 
,tN Cl 

l\l rA-^ 

s. 

■1 

> 

Cs 

»o° 
^ "i 

~i Cj 

'i 

S- 

> 

> 

> 

r~. 

"s 

S
w

e
e
p

_
L

Q
_

M
e
 
to
 
2
5

 0
 

M
r.
 

In
 
0
.2

5
 

m
in

 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 

ffi
) 



23 

t ft <ri 

7 a 

at -i 
'O 

1 2 _• 

§ - ? 

25 g*H u. 

*♦- 3 
O - . 

?a: 
d ^ 

s * * 

OQ 

O ^ ] 
C "3 .1 
.2 uj 
o ^ "S 
2 ^ o 

8 Z 
to o 

6 

o 

10 
CVJ 

o 
O’ 
c 

1 

! < 

i h- 
o * 

(75 

O £ 
3 t— 

CvJ s g 

LO m O | 

uj ! P“. J 

CD 2 X in 

< s CL ^ 

>- ! cn 

1 o 

11 

O’ 
o 
CL 
o 

CL 

o 
•O 
o 

cc 

o 

c 

o 

ml 

®- $ 
©_ 

|! ^ 
^ s o> 

d ° 

d2 

2? O 

* - g K) 

2 o 
to -1 

>8 1 
jc | | 

o «> 
X> 
o 

S
w

e
e
p
 

1
0
_

M
e
 
to

 2
5
 
0
 

M
f 

In
 o

 
2

5
 

m
m

 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 

IS
 

fO 
CvJ 

CVJ 
CVJ 

CU 

O 
CVJ 

a> 

CO 
0 

Gf 

X 
O 
in 
d 

x 
G 
^9 

G 

o 
-9 
ci 

O 
to 

ci 
CO V d 

o 
In 

d 

o 
-p 

d 

V 

<n 

o 
rn 
d 

0 
X 
d, 

O 
•n 

d 
>- 
d 

'n 

d 

o 

d 

X 

o 
X 
ci 

<o 
> 
d 

o 
rO 

d 

C 
<o 

d 

o 
X 
d 

X * 

o 
X 
cS 

X 
' G 

d 

G 
<o 

d 
> 
d 

G 
'•n 
d 

G 
> 
d 

%i 

r- 
o 

ci 

x 

o 
vi 
G 

x 

< 

cLt 

'g 
r-~ 

3 

o 
CO 

C< 

0 
nD 

Ci 

r 
0 

ci 
G d fi 

d 

G 
X 
ri 

o 
in 

d 

O 
«o 
d 

0 

d 

0 
cn 

d 

o 

d 

o 
<o 

d 

o 
d 
d 

X 
o 
ci 
d 

c 
ri 
d 

O 
ci 
d 

X 
G 
O 
d 

o 
o 

d 

x x 

o 

c-i 

X 
o 
d 
d 

o 
CO 
d 

0 
CO 
<d 

t 
G 
d 
d 

< 

> 
, <i 

G 
o 
ri 

d 

(0 o 

d 

X 
G 
rr- 
G 

x 
o 
<o 

ci 

X 
o 
m 
«i 

O 
CO 

ci 

O 
d 

d 

o 
ri 
d 

0 O 

X 

d 
d 

* 
o 
cn 
d 

xif 

o 
ri 
CS 

o 
o 
d 

T 
O 

d 

0 
m 

d 

X 
o 
«y 
d 

O 
rn 

d 

c 
d 

d 

X X 

O 
<rt 
ri 

0 
d 
d 

o 

d 

X 
G 
o 
ci 

o 
(O 

d 

x X 
G 
ro 

d 

X 

< 

G 
ro 

d 

Gi 

d 

G 
d 
d> 

o 
ro 
d 

< 

X 
i 

G 

d 
d 

N 

d 

m 
0 
d 
d 

<* 

'o' 
I/O 

lUj 

1C 
o 
3" 
c4 

o 
rO 

Ci 

X 
o 
cl 

X 
o O 

<n 
ri 

G d 

X 

o 

ci 

x ■» 

o 
X 
d 

o 
.o 
d 

0 

ci 

o 

d 

o 
ri 

d 

o 

d 

X 

o 

d 

o 

d 

X X 
O 
ci 
d 

X 
o 
<~i 
d 

X 

G 

d 

0 
d 
d 

G 
CO 

d 

X 

Q 

ci 

X 

< 

o 
ri 
d 

<r 

ri 

C 
G 

d 

G 
d 
d 

G 

d 

G 

d 

d 

!>- 

vi 

o 
o 
d 

< * 

'o' 
^£> 
d 

x 
o 
fO 

d 

O 

ci 

O 

Ci 

0 
rl 

X 
o 
o 
d 

G d 
o 
o 
ci 

O 

sr 
o 

d 

9r 

c 

d 

o 
■>- 

X 
o 

d 

X 

o 

d 

X 

C 

d 

r 
o 
o 
d 

xx 
o 
ci 
ci 

X 
O 
ro 
ci 

X 
O 

d 

O 
co 

d 

o 
d 
d 

XX 

G 
X- 

X 

o 

d 

O 
> 
d 

< 

'o 

c< 

Q 
G 

d 

X 
G 
ro 

t 

G 

d 

c 

d 

r- 
ci 

to 

3: 
o 
g 
d 

x 

C 

g 

X 

o 

ci 

o 
O 
ci 

X 
o 

?A 

o 

c< 

X 

o 
■>- 

G d d o 
O 
X 
ci 

o 
d 
d 

X 

G 
-x 

O 
G 

d 

Q 
0 
d 

c1 
m 
c\ 

X 
o 
G 

d 

X 

o 
ci 
d 

Q 
d 
d 

o 

d 

O 
ci 
d 

X 

O 

d 

X 
o 

ci 

X 

o 

d 

r 
Q 
G 
d 

o 
ci 

d 

G 
G 
d 

X 

G 
O 

G 

d 
xi 

CVJ 
•o 

d 

O 
.1 
ci 

X X 
o 
o 
ci 

o 
Sr* 

X 
O 

Cs- 

X 
o 
o 
ci 

X 

O 

ci 
d d o) 

X *■ 

o 

c\ 

X 
O 

d 

O 

d 

o 

d 

X 

o 

ci 

O 
0 
d 

0 
Q 
d 

X i 

o 
o 
d 

r 

c 
bo 

X 

o 
r< 

X 
0 
o 
d 

o 

d 

X X 

o 

d 

o 
o 
d 

c 

d 

0 

d 

0 

d 

G G 
Co 

d 

G 
G 
^ol 

~fr 
Ci 

- 

X 

G 
ci 

o 
ro 

G> 

X 
o 
0 
ci 

O 

ci 

Q 

c< 

X 

Q 
<>- 

X 

o rJ 
d o O 

X v 

Q 
O 
<-i 

X X 

o 
3- 
ci 

X 
o 
0 
d 

0 

d 

X 
o 
d 
ci 

ri 

d 

X 
c 
O 
d 

X i 

o 
Cr- 

X 

O 
CJ- 

X 

O 
C*3 

X 
O 
O' 

o 
o 
d 

X 

o 
o 

ns 

X 
o 
rO 

d 

X 

o 

d 

r 

0 

X 
G 
G 
d 

X 
G Q 

c 
d 

G 
O 

ci 

>S> 
d 

o 

x 
o 

oc. 

x 

G 

«1 

X 
o 
ci 

O 

ci 

o 

ci 

X 

G 
Ci 
ci 

o 

ci 
d d d 

X x 

o 
o 
d 

X 

G 
o- 

o 
Q 
d 

G 
O 
dt 

T 
o 
d 
d 

X 
G 
Q 
d 

X 
0 
G 

d 

X 
o 

d 

O 
Q 
d 

X 

o 
X- 

0 
G 
d 

o 

d 

X 

o 
o 

X 
o 
o 
d 

o 

d 

X 

o 
c*> 

o 

d 

X 
G 

(>o 

c 
G 

G 
G 
ci 

ri 

O) 
o 

O 

d 

O 
> 

ci 

X 
o 

■-< 
ci 

o 

d 

c 
CO 
ci 

O 

d 

X 

o 

d 
O d d (J 

x x: 

o 
(O 
d 

v- 

o 

C4 

O 

d 

O 

d 

o 
o 
d 

X 
o 
o 
d 

Q 

d 

X 
o 
o 
d 

X 

o 

d 

X 

< 
o 

d 

0 

d 

x-c 

o 
o 
ci 

X 
0 
o 
d 

o 
C£ 

X 

o 
X 

o 

X 

O 
Oc* 

G 
-i 

d 

G> 

d 

s> 

ci 

CD 
O 

X 
O 
c< 
d 

o 
X 

ci 

o 
<~o 

si 

O 
T' 
ci 

o 
ro 

•d, 

O 
zr 

<d 

O 

H 

O 
CO 

<i 
o d 

X 

a 

d 

x x 

Q 

d 

X 

o 
ci 
ci 

0 
ci 
d 

o 

d 

0 
0 

d 

o 

d 

o 

d 

a 
o 

d 

xr 
o 
ro 
C| 

o 

d 

o 

d 

0 
c4 
d 

X X 

CJ 

d 

x x 

O 
0 
d 

X 
G 
o 
ci 

X 
o 
o 
d 

Q 
G 
H. 

O 

d 

G 
G 
d 

G 

ci ci 

r- 
o 

O 
> 
d 

o 
3" 
ri 

* 
o 

O 

ci 

o 

«cl 

o 
x- 
ci 

X 
o 
3~ 
d 

G O 

o 
ro 

d 

O ic 

'o 
> 
,ci 

X 
o 
c° 
d 

X 
o 
cO 
d 

o 
CO 

d 

0 
d 
d 

o 
d 

* i 

o 

d 

y 
o 
d 
d 

X 

o 
<y 
d 

o 
Ct 
ci 

o 
d 
d 

X 
o 

d 

X rx 

o 
o 
d 

X 

o 

d 

o 

d 

o 
d 

<d 

X 

G 

i 

X 
o 

ci 

G 
d 

d 

-a 

ri 

<■/ 
o 

O 
X 
d 

o o d 

X 

d 

X 

<A 

O 
In 
ci 

o 
CO 

d 
>- 

ci 

o 

d 

Q 
(O 

d 

o 
3- 

d 

o 
>- 
d 

0 
CO 

ci 

0 
CO 

d 

O 
co 
ci 

X 

< 

X 

o 

d 

o 
rO 

d 

o 
ro 

d 

o 
ci 

d 

X 

G 

d 

X 
G 
d 
d 

G 
CO 

ct 

b- 

in 
o 

It 
o 

lO 
o 

CVJ 
o 

5 

o 
o 

o 
o 

- CVJ ro vt m to r- CD a> o - CVJ fO m CD r-- CD o 
CVJ CVI 

CVJ 
CVJ 

ro 
CvJ 

,x 
CVJ 

m 
CVI 

to 
CVJ 

fv- 
CVJ 

co 
CVI 

O) 
cvj 

o 
rO rO 

o 
■o 

I 

c 
3 
O 
o 

S
w

e
e
p
 

IQ
 

M
r.
 
to

 2
5

.0
 

M
an

ua
l 
□
 

A
u

to
m

at
ic
 E

l 



24 

S
w

e
e
p

_
L

Q
_

M
e
 
to

 2
3
Q
 

M
e 

ln
.0

-2
5
 

i 

M
a
n

u
a
l 
□
 

A
u

to
m

a
ti

c
 

09
 



25 

T3 
< 

"O 
C 
o 1- 

(7) < 
o Q j 

M" 

m 

o 

3 
cn O s 

LlI 

_1 

c 
o 

IT 
LlI 3 

CD Z X in 

< 
1- 

o CL 
0) 

N- 

O 
Z 
O 

m-i 
m 

3e| 
O 

2 K 
c N* 

id o 
c 

Q ° 

c Z| 
o 

„ ♦- 
o 
N; 

E £ OD 
fO 

x: 
0) 
D _ 

3 

1 

i 

i 
£

Z
 

CM 
CM 

CM 

O 
CM 

£ 

CO 
V) 

X 

LO 

AC 

T VI V) CQ d o 0) 

X 

© 

X 
O 
ro cQ © 

m V? 

01 
© 
cn 

© 
* 

X 

O 

(S, X 

'© 

o 

V7 

(0 
© 

V) 

'c 
f*0 

c. 

v>* 

< 
O 

(O 

o 

o' 
r< 

"'S' © 
n 

on 

o' 
rl 

v_/ 

H 

h- 
Q 

X JC 
© 
rl 

© 0 
ri 

O 
ri 

<n 

'o' 
o z) 

O 
o O 

*ri 
o 

t 
o 
ri 

2 
* 

Q © 
X 

© 
c 

X 

© 
X 

© o 
X 
o 

aT 
o 

o 0 © © © © 

CD 

* 

© 0 
0 

© 

© 

C- 

’O 

0 CD o O O 
* 

© 

X 

o © 0 o © 
* 

O 0 

ii 

© 
© 
© 
\ 

Q © 
© 
0 

X 
o 
o 

X 
© 
© 0 

O 
O 

t 

o © © 

lO 0 © Q © 
X 

© © 
OQ o o 

m 

'o' 

xr 
0 
© 

oi ir 

''cT 
H 

X 

o 

X 
© 
© 

© © 
X 

Q 

X 

© © 
© 
<0 

© 
O 

© 
o 

Q 
© o 

Q 

<* 

© 

© 
© 

o 
o © 

T 

O 
o © 

0 

sr 
o O © O © 

\ 

© 
o 

vn 
/"v 
O 

O 

X 

o 

oi ir 

o' 
o 

o o 0 
© 

© 

»: 
O 
© 

0 

X X 

o © 
* 

© 

Ci 

o 
Q 

X 
o 
0 

tJf 
o 
o © 

© 

X 
o 
o 

o 
Q 0 

r 

o 
o 

o 
o © 

ro 0 
X. 

O 
x 

Q © O 0 
o o o ©; 

00 X 

O 

X 

0) 
o 

rl 

X 

o 
© 
© 

O 
© 

0 
© 

Q 
© 

o 
© 

O 
O 

r 
o 
o 

X 

o 
o 

* 
o © 

c 
O 
O 

X 

o 

X 
o 
o 

0 
o 

© 

CM 

t 

o 
o O © O O © 

© o O o 

X 
o 

<r 

o 
«n 

© © 
© 
© 

o 
o 

0 
Q 

o © 
© © 

© 
© 

o 
z - 

'S' 
o 

0 
o 

X 
o 
© 

O 
o 

X 
o 
o 

o 
© 

o 
o 

© 
© 

= 

r 

o 

x 

Q 
<3> 

V 

o o 

\ 
O 

<J Z) o u C) 

-• 

•O 

© 
© © 

'©i o 
© 

0 © 
Q 

© 
O 

© 
o 

© 
t- 

© 
© 

✓ 
o o 

© 
o 
© 

0 
o 
o 

o O 
© 

O 

X 

o 

X 

O a Q 

i 

o o 
X 

O o O o 

v>X XX 

o 
© 

© 
© 
© 

© 
X 

© 
o 

© 
© O 

o 
O 

Q 
o 

X 

0 
© 
© 

o 
© 

o 
© 

o © 
o 

o © o 

<7> 
O 

o O o O 

X 

o o 
X 

© o o o 0 

coX 

' 0 
r< 

X 

o 
o 

O 
© 

© © © "o 
© O 

0 
O 

o 
© 

o 
o o o 

o 

© o o 
o 
o © © 

CO 
O 

o 0 
X 

o 
o 

fA 
o © © © 

\ 0 
z) O 

VJ X 

'o 

X 

© 
© 

X 

o 
o 

X 
© © 

\ 
O 
o 

0 
0 o 

o 

r 

o o o 
o 

o o o 0 o 0 

h- 
O 

VI 

o 
C\ 

o 
<2 

oi i: 

© 

<r> 

£ 

v> 

'o < V) 
© 
ri z) 

o 

Cj 

X 

O 
* X 

Q 
o © 

© © o o 
Q 

X 

0 

n 

o 

t 

o 
** 

o 

X 

o o o o 

< 

o o o 

<0 
o <S) *J O 

O 
ro 

o 
cO 

X 

CO 

VI 
© 
r( 

X 

o 
c* 

© 
H LO 

o 
fO 'o' 

H O? 

u'~'. 
© 
a 

o 
r° 

o 
i: 

o 
H 

“''S 
<** 

o 
r* 

o 
ri 

o 
c© 

lf> 
o 

It 
o 

fO 
o 

CM 
o 

_ 
o 

o 
o 

>N 
o 
a 

- CM ro m © h- CD a> O - CM ro IT) ID c- CD 0^ O 
CM CM 

CM 
CM 

ro 
CM CM 

ID 
CM 

CD 
CM 

t- 
CM 

CD 
CM 

cn 
CM 

O 
ro rO 

g 
■5 

i 

^
w

p
p

p
 

1
-0
 

M
r.
 
to
 
2

5
.0
 

M
r.
 

In
 
6
 

2
5

 

M
a
n

u
a
l 
□
 

A
u

to
m

a
ti

c
 

E
l 



26 

TS 

o 

c uj u: 
O C 

la: 

6 IU 

2 

10 I in 5 
o 

L±J I 

m 1 

t I 

< 

!— 

< 

Q 

O 

cc 

LlJ 
X 
X 

CO 
o 

M-! 
m 

? o 

I o 

I IO 
| CM 

CM 
CM 

CJ 

O 

1 ^ 
| 

| © 
0 

V 

'0 

A: 

0 <0 0 rc u 0 'O 

V 
m9 
\ «Q 

t>- 

\ 'n N. 
N 

A. 

nS 
r N 

be 
N. 

N5 
\ 

<o 

N- bo 
•N. 

C\ 
V 

'0 

N 

M 
C\ ‘bo 

. N 

tN 

\ 

Nn 

\ 
N 

; 

N 

M 

V: 

«Ni 

'<\l N. n 

<M 

n 

N 
u u C) 

M.icr 

Al 

< 
<*) fVJ 

M: 
N. 

Ml 

< 
*n 

Mi 

^ < 
<M 

01 

N 

N 
n 

Mi V 

% Vvi 

ii 

<*) b 
Mj 

X 

^4 
'M > 

© 

M 

'•9 

V 

*vS 
b 

A. 

rQ 0 M) V) 

< 

V) 
\s r^jT IN- 

'vi 

V 

N 

CN. 

M 

N. 

Ml 

% 

N 

NS N- 

«vi 

M 

<vi 

IN 

M 

be 

M 
f\i 
<>A 

in 

* 
tN 

Ac 
ON 

K( 

*> <- 

ci 

ts 

fM 

Cx 

V 

Oo 

"l 
<0 u 0 

<n 

N 

V 

r\ N 

O ”0x 
A 

O. 

,-N 

V 

M 

bo 

r\ 

* 
bo 

N M 

V 
VN 

N 

- 

v 
^N 

V 
VN. 

\ 

a. 

N. n 

<N 

bl 

* 

< 

"j 

A: 
O r^s 

H V 

<0 

<0 

'o' 

>°i 
u 0 

\> 
V 

u 

< 
D- 

■'- 
O 

o 

C 

x^M 

\ 
A: Ar 
o 

<n 

x 

lol 

i6| 

\ 

*) 

A: 

n 

AC 
o 

b 
V 

>. 
o 

*1 

\ 
V 

b 

o 

<*) 
> 
M 

ro ro 

n 

Vc 

n 

o 

■*> 

bo 

V n 

A: 

*? u 0 0 

i 

o 

-o < 
-^o 

A. 
O fNi 

i. 
<M 

n 

o 

. ^ 

V 
o 

<*) 

\ 

o M 

\ 

6 

< 
kr 

V\T 

V 
V 

v 

<1 

A: 

*1 5, 
■0 

CM 

J 

A- 

6 

* t*. 
bo 

<V b 

A. 

..M 
o o o Ml 

«t * 

^31 

Ql 

!»: 
rKa % Rn <M 

l< 
\ 

'1 

f\J \ 

«*> 

Vr 

n V 

* 

V 
b 

V 

•N <1 

xi 

"5 **) 

\ 
o 
M 

= 

A: 
----- 

* 

«*) 

<< 
o 

*) Q 

Al 
<N 1X3 

>Vi 
VJ u o U 

'o' 

vQ, 

^r 
O 

n n* 

^>c 

ni 

'n 

xO *] 0 *vi 

o 

M Q 

< 

V 
Q 

C>o 

V -Q N V 
<D 

n 

V) 

N 

o 

A: 
N 

■*r 

n 

0o 

V 

XT' 

N .N 

Hs 

CM 
u Ml u Ml 

■>. < 

"i 

a. ^ 
IN- 

*\ 

t% 

N 

V>- 

N 

>z 
'N 

■M 
M: 

o 

M 

N 

V 

^ !< 't 

Vi 
N fM 

V 
> 

CM fM 

© 
o 

n 

*vi 

X 
V, 

>M 

S 

N 

* 

y? 
a. 
■^5“ C^ 

N 
u u u a 

< 
Oo 

°M <\ 

< 
R5l bQ \D 

<vi 

Al < 
l>0 M is- 

Ci 

bo bo 

f\i 

< 
IN 

‘vi 

bo IN 

M 

IN bo 

f\i <1 
N \9 

© 
o 

b b 

*r 
> 

M <vi 

v, s > 

M 
o o 

1>r < 

> > 

<M 'M 

xfi n 

n 

<n x 

> 'o 

Ml 

n 

‘N 

VS V 

M 

< 
> 

V Mi 
'x 

M. 

X. 

> 

Mi 

S N- 

•vi 

N 

bi 

N- 

N 
o N 

No o 
M> 0 

2C 

O 

Ki 

o o 

> 

f\l 

N 

't 

N 

\ 
< 

N. 
Ol 

C\ 

A: 
\ 

fH 

X 
M 

(\ 

V 

HmJI 

-i f>i 

fvi 

M Ml 

'o 

© 
o o o 'O 

O 

X- 

s. 
'0 

N 

< 
M0 

\ N 

AT at 

°7 
bo 

N 

N- 

N 

N- 

V 

vs 
V 

In 

N 

© 
o 

•3- 
o 

ro 

° 

CVJ 
O 

O 

o 
o 

o 
a 

CM ro M- m © © © o CM ro M- in © N © © o 
CM CM 

CM 
CM 

ro 
CM 

M- 
CM 

© © N 
CM 

© 
CM 

© 
S rO 

c 
o 
•o 
9) 
2 o 

S
w

ee
p

_
U

2
—

M
e 

fo
_
2
iJ

2
_
M

c 
In

 0
.2

5
 

m
il

 

M
an

ua
l 
□
 

A
u
to

m
at

ic
 
8

 



27 

vd 
lT> 

UJ 
_l 
00 
< 

<S) 

Q. 

ro 
CM 

Ul Vj UJ Uj Ui uj UJ 0 0 u/ 01 UJ LJ UJ 
7 
b 

UJ Uj Uj Uj UJ Uj 

Si 

is 
b 

Cl 

M 

O 

V- 
Uj Uj Uj UJ LU L-U 

* 

* 

CM 
CM Uj Uj Lu Uj UJ LU Lu 0 o UJ (d UI UJ 

Si 

'O 

Si 

O 
UJ UJ 

Si 
O 

o- 
uj UJ LU 

Si 

V 
b 

Ul 

•S3 

3" 

UJ 

S3 
Si 

UJ Lu Ld 
* 

* 

T" 
c< 

CM 

si 

> 
U kl Lu 

■S3 

to 
Uj UJ <0 O Uj Uj u 

Si 

Tjs 

■Si 

Vd 
<n 

Lj 

Si 
co 

ci 

UJ uj LU 

Si 

N 

ci 

Si 

VU 
b 

UJ Li 

Si 

O 
s 

LI 

S3 

VL 
ci 

S3 

0 

Si 

J 

Si 
s> 

fcT 

* 

* 

S>o 
o< 

O 
CM 

si 
q 

k 

UJ 
ci 
<0 

Uj 

Si 

3 
uj 

Si 
-m 

o 
•S 

o o UJ LxJ LU UJ UJ uj 

Si 
ff) 

db- 
LU UJ LU UJ 

O 

> 
L-U •-U Uj 

si 
UJ 

Si 

SCI 
3- 

LU LU 

FS3 

b 
> 

* 

* 
•s 

3. 

“v* 
Uj 

Si 

K 
•> 

UJ 

Sb 
£t 

bo 
uj uj o o UJ Uj UJ LU UJ 

Si 
b 

Si 
UJ LU UJ LU LU 

si 
to 

VF 
uj ul LaJ 

Si 
Cl 

>5 
uj 

S3 

bin 

L? 

UJ L-U 

^Si 
* 

* 

V>J 
ci 

CO 

Si 
ro 

to 
Vi) 

Si 
£t 

■3 
Hi 

Si 
f_o 

Sio 

Si 
CO 

°1 

vi CO o 0 U> vi Li CQ vb 

Si 
Si 

ft 
st 

Si 
c< 

M 
co 

vi vi vi 3 

Q 

C| 
3 

<i 

Cl 

3 

Si 
f3 

v> 
CO 

3 

•S3 

Si 

Si 
fo 

ccT' 

Si 
c\ 

S3 
Co 

Si 

oT 
O' 

* 

* 

3 Vi 

Si 
£9> 

Cn 
cK 

Vi Ci vi 'ub o J Li Vi vi 

Si 
«o 

5*. 
N 

vi 

Q 

o 
•Y 

Si 
<o 

if 
3 3 3 3 3 3 3 

O 

O 

Si 

to 

Si 
ft 

*9 

3 

Si 
c< 

r-~ 
Cr> 

Si 

n 

S 

* 

* 

be. 

<D 

o 
£0 

Lb Li 0) o vb CQ 0 0 Lb Li ^5 ub 

Si 

*o 
S 

Si 

b 
S'! 

Si 
Si 

b 
•b 

Si 

V> 
*0 

ub 3 

0 

v3 
c< 

3 3 

Si 
S3 

O 
X 

S3 
Cl 
\ 

'O 
3. 

■Si 

i 
3 3 

S3 
ci 

S>. 
s 

0 
ro 

<1 
•S 

Si 
ro * 

* 

Y30 
Cl 

in 

so 

Si 
c*> 

S 
Lb vi vb Vi VO J 0 Vi vi 

Si 

Vi vi 

Si 

*s 

<i 
Si 

c-i 

3 vb v3 

Si 
O 

Si 
VO 

3 3 3 

■Si 

Si 

•S3 

vi 

3 

Si 

Si 3 3 3 
* 

* 

00 
St 

O 
10 

n, 
b 

<2. 
to 

b 
>■ 

Vi 

Si 

*• 

Vi Vi ‘3 o 0 

Ft 

0 v3 

Si 
Si 

Sl 
CT 

§ 

Lc 
vi 

Si Si 
CO 

C 
fb 

3 bb 

Si 

b 
b 

Q 

b 

3 3 

Si 

ft 
> 

S) 

3 

Si 

S3 
3 3 3 0 

K) 
Si 

b 

Si 

bo 3 vi vi Lb o o d J vb vi 

Si 
Si 

<>• 

Si 

<> 
vn 

Si 

S 

Si 
Si 

Si 

b 

vb 3 

•S3 

Si 

b 

3 vi 3 vi) 3 

<i 
<i 

b 
b 

iO 3 3 3 

* 

* 

-3 
O 

CO 

Si 

> 

O 

<o 
S 

vi vi 

Si 

b 

vi Li 0 o O a 

S> 
Si 

M 
<<■ 

Si 
Si 

N- 
Ft 

Si 
<i 

> 
> 

3 

si 

SJ- 
o 

Si 

Si 
> 

Si 

Cl 
c-i 

3 

S3 

> 

S3 
Si 

Si 
<s*. 

3 3 

Si 
Si 

3 
b 

Si 

0 

S3 

b 
b 

Si 

v3 

S) 

<>1 

3 3 
I'c, 

3 

= 

Si 
CO 

fco 
Li Vi 

Si 

s 

■*a 
ft 

xN 
9 

vi 

O 
<1 

>• 
O 

0 o o ' j 

Si 

c<^ 
<s 

T- 
t 

3 

Si 

to 

■sj 
o 

n5 vi 

o 

*0 

Si 

b 

S3 

SK 

Si 

Ci 
b 

3 

Si 

tie 
O 

Si 

s> 
r- • 

Si 

> 
b 

S3 

b 

S3 
S3 

<0 
NS 

S3 Si 

o 

3 

o 
Lb vi 

si 

bo vi 

Si 

't 
vi 

Si 
£t 

o 
-o 

3 c J o 'j Lb 
Si 
Si 

Cl 

Si 

m 

Si 

Si 
TL 

Si 

K 
b 

3 

O 
Si 

Si 

<D 

> 

S) 

V). 
o 

5 

o 
•o 

Si 

b* 
o 

S3 

Os 
b 

Si 

tic 
•o 

Si 

*3 

0 
S3 

<i 

S3 

i- 
O 

S3 
ft 

S3 

•> 
b 

Si 

<t 
K 

<^ •0 
0 

o> 
o Lb Lb 

Si 

SO 
b 

vi) 

Si 

vi 

Si 
<o 

b 

o 0 d o 
<i 
Cl 

Si 

Si 
'O 

Ci 

Si 
t-' 

Si 

sf' 

> 
‘o'f 
> 

Si 

tio 
b 

Si 

> 
o 

Si 
o 

Ci 

Si 
b 

3 
Cr 

3 

Si Vi 

Si 

Si 
* 

Si 

tv. vi O 3 
bo 3 

0 

CD 
o 

Si 

l*i 
vi Lb vi vi Li Lb 

Si 

0 0 

Si 

fo 

vi 

Si 
to 

J 
S 

sb 

ct 

Sj 

o o 
to 

Si 

> 

Si 

Si 
> 

S3 

K 

Si 

t^ 
O 

SJ 
cl 

«o" 
»o 

3b 

S3 

Si 

Si 

b 
3 

Si 
ci 

M 
ci 

Si 

io 
O 

O 

<i 
c< 

h- 
o 

O 
co 

o 
O 

Si Si 
r< 

r< 

Si 
ft 

ui) 

s> 

cs 
*% 

s> 
mi 

c\ 
*S 

0 0 
Si 

Li Vb Lb vi 

Si 

<o 

Si 
■Cl 

SJ- 

Si 
ci 

b 
CO 

si 
u 

*1 
*o 

3 

S) 

fV 

SJ 
ft 

■vi 

3 

* 
Si 

s 

s> 

Sl 
K 

O 
(O 

•o 
•> 

•S3 
to 

O 

3 

V) 

0 

Si 
a 

CX 

tie 
O 

CD 
O UJ 

FY 

I^N 
Uj LAJ LU LU 

o 0 V) vi> 

O 

J 

QD vi) 3 

Si 
> 

Si 
cl 

Si 

S) 
Si 

> 

3 3 3 3 3 

Si 
0 

F< 
o 

si 

r- 
>i 3 3 

Si 
(O 

O' 

<o 
Cl 

> 

* 

* 

bo 
O 

in 
O 

Uj 
«n 

«t 
b 

UJ 

Si 
<v 

cr 
*o 

UJ LU l-U UJ «j -J LU 

Si 
Si 

LU 

Si 

Si 
•Ti 

LU UJ 

Si 
H 

•0 
c< 

Si 

bT 
b 

uj UJ LU LU LU 

o 
<t 

<"< 
«o 

S> 

? 
UJ Uj Uj LU UJ 

* 

* 

VO 

*t 

o UJ UJ 

Si 

>- 
c* 

Lu UJ LU 
- LU o O 

Si s> 

Si 
k 

UJ UJ Lu 

S3 
Ct 

fo 
LU 

S3 

V) 
FI 

LU LU LU LU Lu 

o 

Si 
af 

Si 

*b 

UJ uj Uj Lu Uj 
* 

* 

3° 
Cl 

lO 

 ° 

Q 

b 
c* 

UJ 

<0 

ft 
0 

LU Uj Uj UJ LU d d 

Si 
Si 

r- 
fo 

UJ LU LU 

Si 
*1 

V 

S*- 

Si 

>5 
'i 

UJ 

S) 

> 
to 

Uj UJ UJ LU LU 

o 

O' 

S3 

vr- 
L-U LU LU LU Lu 

* 

* 

V 
FI 

CM 
o UJ UJ 

1 

A 

ft 
UJ Uj Uj Uj Uj d u UJ Uj Ul UJ UJ <-U UJ 

Si 

Si 

lu Uj LU Lu Uj 

Si 

<j 

T1 

Cl 

LU Uj UJ LU UJ 
* 

* 
N 

— 
o 

$ 
UJ 

Si 

I 

fO 

LU U_j LU UJ LU O d UJ VO UI UJ <-U 

o 

nr 
o 

LU 

Si 

> 
Or 

UJ LU LU UJ 

O 
o 

ci 

<i 

b 

LU LU Lu LU UJ Lu 

* 

* 

r- 

o 
o UJ 

o 
«* 

> 

LU UJ LU Uj LU u LJ UJ V/> UJ Uj LU 

Si 

Ft 

LU Uj UJ LU LU Uj LU 

Si 

Vo 
b 

Si 

s^- 
n 

UJ Uj Lu UJ UJ 
* 

* 

r- 

o 
o 

- CM to M- m ID h- CD Ob o - CM rO st in ID C- 00 03 O 
CM CM 

CM 
CM 

to 
CM CM 

in 
CM 

ID 
CM 

N- 
CM 

00 
CM 

03 
CM 

O 
ro to 

c 
0 

■5 

S 

c 
3 

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

_
L

2
—

M
e 

to
^
S

^
M

c
 
ln

fi
^
5

_
, 

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
an

ua
l 
□
 

A
u
to

m
at

ic
 

IS
 



28 

i^- 

m 

Ll) 

_l 
GO 

< 

< 
I- 

< 
o 

o 
cr 
LlI 
X 
Q_ 

if) 

O 

X 

O 

■o 

cr 

o 

o 

«-l 
iO| 

C 
o 

ol 
c 
x; 
CO 
D 

£ 

to 
CvJ 'i 

<3 

«t 

CX-cV. 

Xs-- 

o 

rt 
"o' 
o 

*3 

rt 

0 

rt 
0 d 

10 
<3 

rt 

ar 

CO Ui 

Q 

rt rt 

Cl 

rt 
- <s. 

-r 

W) 

ci 
v_ 

'n 

rt 

k in 

rt 

a «n 

0 

rt rt 

U. ^ 

<3 

rt 

Nl 

rt 

CM 
(M d 

d 

r\ 

U.X. 
0 

ri 

a U.e^ 

'o' 
rt 

rt <J 0 
o 

rt 

a: 
o 

rt 

o- a 

d 

rt 

A 
rt 

Cj 

rt 
rt 

u.vn a-'-0 

'o' 

a 
rt 

ri 

0 

<1 

T 

^0 rt 

a 

rt 

a 

rt 

m a 

rt 

-a 
rt 

co 

o 

d 
T 

O- vP 

'd' ct 

“h 

rt rt rt 0 o rt 

o 

rt rt 
<3 

rt 

U. 10 

CL 

H 

rt fi ri 

0- '-n 
rt 

-rt 

!T 

rt 

'rt' <3 

rt 

rt 

rt 

rt 

ri rt 

in a 

rt 
rt 

rt 
c* 
rt< 

O 
CVJ 

Q 

A 

* 
rl 

rt 

co i; 

rl rt 

rl 

rt 

ri 

rt o d 

rl 

rt 

rt 
0l cP 

'rl' 

X 

rt 

Cr- rt 

rt 

d 

rt 

rt 

rt 

rl 

rt rt rt 

cc 

ri 

a 
<T> 

rt 

X 

rt 

<0 

rt 

rt 

ci 

rt 

rt 

>- 

rt 

•n a 

"rt 

vrt 

rt 

rj 

tv 

rt 

2 

£ 
O 

ri 'a' 

A 

O 

rt 

A 

ri 

a 

S 

cl 

rt 
O o 

rf» 

rt 

X 
rl 

<1 

10°- 

r\ 

A 

o 

rt 

d 

rt 

rt 

rt 

'“N 

rt - 

d 
rt 

rt 

rt 

d 

n 

rt 

rt 

rt 

rt 0 
m 

rt rt 

m 

a 

n 

^1 

rt 

ri 

be 
rt 

CD 
ci 

* 
O 

ri 
<C 

rt 

rt 

rl 

ri 

a 

a o o 
rl 

rt 
o 

ci 

d 

rt rt 

rl 

rt 

ac 
d 

rt 

rt 

rt 

d 
<? d 

X 

rt 

rn 

rt 

<3 

r( r 

rt 

rt 

A 

rt ci 
rt 

ct 

-a, 

r- 
A 

d rV 

"ri 0 

rt 

rl 

r< 

frt 

rt 

(O 

rt 
o 

a 

rt rt 

< 

rt 

d 

rt 

u- rt 

ri 

m 

rt rt 

X 
O 

rt 

rt 

rt 

d A 

rt 
rt 

n 

rt 

O 

rt rt <1 

W 

ri 

q 

ci 
rt 

rt rt 

CD 
i-O 

n 

x 
o ~rt 

ri 

0 

rt 

rl 

rt rt rt 
o o 

A 

rt 

o 

ri 

ar 

rt 

rl 

rt 

A 

o 

rt 

ct rt 
rt 

X 
0 

rt 

d 

rt rt 
fO 

<S a 

X 

rt 
0 

rt 

<3 

rt 

r-l 

rt 

rt 

rt rt 

0 

n 
rt rt 

in 
4 

A 

X 
o 

rl 

x 
O 
o< 

<3 

rt rt 

A Q 

rt o o 
rl 

rt 

* 
Cr- 

sr 
d 

rt 

d 

rt 

o 

r» rt rt rt 

lr— 

- ri 

rl 

rt 
<3- 

X 

«c 0 

rt rt 

•0 

0 

rt 
rt 

Cr- a 

rt 

ta 

rt 

A 

fi 
cb 

<5 

ri 

o 

rt 

rl 

rt A 

o 
d d 

O 

rt 
o O 

O 

rt 
rt 

rl 

rt rt 

0 CJ° O 

rt - 

d 

ri 

0- 
X X 

0 

rt 

V 

rt 

t*= 
\ 

<3 

rt 
C>- 

rt rt 

m 
ri 

r 

X 
ri 

*1 

r— O 

«rt 

o 

r< 

Cr- 
<J d 0 

X 

CJ 

at 

cS> 
o 

rt 

d 

rt 

rl 

rt 

rt 

rt 

Cy- <3 

rt 15 Ct rt 
d 

=S 

O 
r- O 

0 N rt 

rt 

rt 

10 

ri 

-a 

rt 

CO 
O 

d 

tr* 

c- 
rt 

*: 

rt rt o 
d O o CD 

o 

rt rt 
c° 

rt 
0 

rt 
O 

d 
X 
X- 0 

rt 

X 

0 

* 

0“ 
C» 

0 

rt rt 

d 
Q 

rt 

~D 

' > 

= fit 
b 

X 

ri 

X 
O 

rt 

r 
rl 

rt 

a 

-i 
o o d o cb 

a: 
~o rl 

rt 

o 

ri 

X 

rt 

0- 
15 

X 
d 

ri 

rl 
X 

ii> 

X 
0- Vv 0 

rt rt 

rl 

rt 

x 
<3 

ci 

-0 

rt 

o 
rt 

V 

CP 

V 
ro 

<i 
cb 

CP 
rl 

rt 

r~i 

ri d 
cl) O d 

X 

Cb 0 

d 

rt 

X 

ri 

X 

rt 

ri rt 

c 

rt 

X 

0 rt 

0- d *7 
ac X 

CP lb 

in 

0° 0 

rt 

on 

rt 

X 

<x~ «3 

rt 

-a 
rt 

a> 
o 

d 

d <1 

X 
o 

<i ib 
rt 

cl 

<rt 

X 

rt 
O d 0 o 

* 

Cb 0 
rt 

Cl 

d» 

rt rt rt 

A 

rt 

X 
d 

ct 

a- X 

■r 

fi 

d 

ri 

d 
X 

0 ib 0 lb 

m 

0- m 

rt 

d 

rt rt 

a 
ri 

OD 
o 

✓> 

d 

m 

r* 
cJ> Cb 

in ct- 

" 
o d 

X 

rt 

X 

Cb ~j> d 

rt rt 

X 

rt 

rr 

ri 

0 
Cb 

d 
CO 

«o 
(O 

X 

0 0 lb 0 
rt 

3- 

rt 
rt 

rt 
rt- 

rt 

L
^

 

X 

rt 

X 

rl 

X 
rO 

ri 

r> 

rt 

Cr- /^i 

r» 

lO 

Cb d o 

tn 

rt 

IU 

r> 

rt 

x: 

0 
rO 

rt 

(rt 

rt 

r 
rt 

rt 

rt 

rt 

d 

rt 
c*> 

d 

rt 

X 

rt 

X 

d 
0 

d 

rt rt 
ib 

0 
X 

rt 

fn 

rt 

d 

d 
c^- 
A 

CD 
O 

U_ 

(O 

<i 

X 

rl 

X 
<r 

(rt 

rt 

lO 

r\ 

1C (/- 

& 
ri 

r- 

rt 

X 

rt 
o o 

X 

rt 

a r 

'rt' 
ri 

X 

rt 

CO 

ri 

(rt 

ri 

rt 

rt 

m 

rt 

r 

d 

rt 

d 

rt 

X 

ct 
d 

r» 

X 
r 

x 
(O 

rt 

X 
d> 

rt 
lb 

:j- 

rt rt 

fTl 
1 

rt 

(O b- 
rt 

m 
o 

a./ 

ri ct 

10 X- 

«~D> r? 

10 

IT) rj 

u. 

a 

rt 

a 

d 

<J d 

m0- 
r— 

v n 

ar 

uJ 

a a 

fi' 
a 

rt 

cl rt rt 

rl 

rt 

d 

'd' 

rt 

c/i 
<1 (O 

rt rt 

U 

rO 

rt 

u 
i-n 

rt 

ro 

rt 

d 

rt 
0 
ct 

0
4
 

1 

ao 

rt 

A 

a l 5 

<J) «o 
'U «n 

rt 

U.CO 

-7 cJ d rt •,n 

X 

Ui o 

a 

n 

a 
O- 

ci 
0 

rt 

ri 

ri 

a 

d r* d ■i 
-c 

'o' 

ft 

V/) 

0 

a 

r\ 

a vo 

ci 

a vo 

0 

ri rt 
c- 

rO 

° 
iP 

A 

n 

<n 

h) 

XT 
o 
rt 

UP IP 

a o’ a 
rt 

d rj rl 
‘ o 

UJ 

u. 
ri 

rt 

a»n 

fi 
<3 
rt ft 

u.*n 

0 

rt 

'd' 
ci 

a 

d 
u «n 

.1 
■V 

rt 

to 

< 

</> 
rt 
rt 

0 O 

rt 

am 

r^ 

rt 

ao" 

rt 
c< 

’ 
ct 

01
 

| 
0
2
 

| 

l/> 

u.w 

ri 

rl 

rt cP 

X 

Cfi d) c/I 
o 

a 

ri 
o d 

cr> 

h) 

u> x a: 

UJ 

a 
o 
rt 

Cr 

rt 

o 

rt 

o 
Cr- O 

rt 

aw 

d rt 

A 

X rt 

in vn 
0 

«i 

a 

0 

d 

aio 

A 
ct 

Urn 

rt 
rt 

c- 

ri 

A < 

T>X 

"5 c/> 

lL «A 

c 

fi ri rt 
d d 

vr» 

rt 
10 

X 

Ui 

a 
o 

rt 

O <3 

rt 

in 

fr- 
1/1 (D 

O 

rt 

a 

r* 

O 

rt 

0 

rt 
V 

"T 

XI 

rt 

i/> 

-O 

rl 

0 

. 1 

a 

d 
rt 

a to 

<3 O 

<d 

<r> 
ct 

o 
o 

u«- 

d n ri 

U..T 

bE> 
n 

rt 

U- a.n 

n V t 
O tj 

O 

ri 

x 

Ui 

a 
rt 

a 

«rt 
r 

'v- 0- 

rt 

IX- O Vi 

•tL 
<3 

V) 

0 

ci 

VtT* 
'd 

rt 

a 

rt 

rt rt 

0 

ci d 

a 
- CO lO if m CD r- 00 cr> o - cm - If in ID CO <T> O 

cu CVJ 
CVJ 
CVJ 

rO 
CVJ 

if 
CVJ 

in 
CVJ 

ID 
CVJ 

r^- 
CVJ 

CD 
CVJ 

O) 
CVJ 

O 
ro ro 

0 
TJ 
5 

c 
3 O 
O 

M
a
n

u
a
l 
□
 

A
u

to
m

a
ti

c
 
8

 



29 

cn 

00 
in 

UJ 

_i 
00 

< 

I < 

I *- 
</) 

° Q 
3 

I o 
i cr 
! y 
z. x 
5 CL 
s CO 
1 o 

<tl 
m 

t;00 5? ro 

1 
£

z
 b b 

a© 

> 

vS 
X 

<o‘ 
O 
b *0 

o 

<0 d 0 
O 
*0 

X 

VO C-U 
bo 

<s 

O 

*o 
b 
<Df b 

o 

b 

ex' 0j" 

b 

^yD 

b b CO 

VLO 

2 
ro 

b 
v> 

KO 

b 

Vc 

b <o 

V' 
t'x. 
o b 

U 

CM 
CM 

o <S 

ro 

©x 

CO oS 

u. 

■Cl 

KJ) 

o 

*0, 
0 0 0 

Q 

co 1 0 

u>v 

ro 

O' 

<N 

U. 

°< 

b 

ri 

b b b 
cn, 
b 

U.vj 

CO 

O' 

Cvv) 

Q <3" 

u. 

a 

b b 
0) 

b <b 

v< 

a 
ro 

b 

b 

vi u. 

b 
b 

b 
o 

CM 
b 
b 

a. 

r\ 
JO 
x-' 

i 

o 

<0 

b ro to 
b 0 

<o 

X 

<> 

CX 

X 

*o 

<o CO 

o 

b 

Uv) 

C^> 
V© 

n 
ro 

no 

b 

3^- 

"2 
b b 

ti-v, 
O 

CO 
ro 

b 

b 

b 

o 

n 

b 

2 
ro 

o< 

CO 

b 

/b 
2 
b 

-ft. 

c<' 

2 

o 

b 

o
z
 

| 

b 

X 

*S 

•^N 

•0 rO b 
<0 

<0 o o 0 
ro 

ro 

X 

ro 

tO 
o 
CO <0 

0- 

o 

<o 
CO 

<o 

b 

ri 

b 
b 

b 

X 

b 

b 
o 

CL 

to 

2 

ri 

b 

u 

(O 

b 

X 

b 

O 

'i 

<i 
j>, 

fO 

b b 

/i ^ 

• < 

'i b 

r' 

© <s 

co 

x 

o 

b 

ox: 

r\ 
b 

O 

<o 

b 

ro 

u. 

fO 

<x 

CO 
0 0 

CO 

CO 

V 

ri 

to 

VI b, 

c\ 

>2/ 
cvj ro 

ri 

b 

o' 

2> 
b 

X 
CO 

b 

r\ 

b 

> 

b CO 

X 
<^C 

JO b ro 
2 
b 

ro 

b 

VO 

CO 
b 

ro o 

© 
Cvj 

X 

o 

b 

X 

■TO 

b 

b 

fO 

<o 

ro 

to 0 0 <x 

ro 

X 

(O 

\A a: 

ro ro 

<o 

b b 
ri 

b 
b 
b b 

V 

rS 
b 

r{ 

to 

ri 

b 

ro 

b 

ri 
b 

X 

rb 
b 
<o 

'O 

fb < 
r\ 

b 

fO 

b b 

b 

ro o 

f<\ 

b 

-< 

0( 

b 

<A 

b 
O 
b 

CT) 

rO 

rO 

<o 
0 0 

ro 

X 

<o 

Vir 

fi 

i- 

b 

b 
b 
b OC 

ri 

b 0 to 

X 

b 

O 

r\ 

M 

b 
ri 

b b 

X 

b 

b 

-w 

b b CO b 

r( 

b rri 
b 

b 

© 
> 

*) 

■X 

s 

X 

n 

♦O b O 

CX 

*o fO o 0 
<X 

to 

■V 
O' 

N 

X 

^o 

a 

to 

r\ 

b 

ri 

b b b 

X 

O 

b 
»X 

b 

b 

b 

b 
<o ro 

X 

b 
b 

X 

<i 

b b b 

CO 

OS CO 

b' ri 

b 

io 
O 

in 0-1 

O 

V 

o 
fvi 

X 

O 
b b <o 

rt 
O 

O 

°0 
o 0 

«-< 

<o 
X3® 

o 

X 

Vi 
<o 

ro 

b 

o 

b b b b 

X 

<o b 

ri 

b ro 
O' 

CN 

X 
VfcO 

X 

O 

b b 

n 

b 

o 

b <o b b 

lx 
rt 

CO 

b Vi 

X 

o 
rO <0 

b 

fO ro to 
0 0 

<o 

X 

<u vi CO b 

rl 

b b b 

o 

CO 

b 'b 
<y 

co 

<0 

to 

<3^ 

(S 

X 

C5 

X 

b 

ro 

cr 

b 

■> 

fb 
bo ^X) 

b 
o 

b 

r- 
o 

ro 
b 

X 

<30 

X 

n 

b 

-3 

Ol 

o 

*0 

Ci 

CO 

<s- 

oi 
o 0 o 

X 

o 

X 

o 

o 

b b 

ri 

b 

ro 

b 

O' 

Or 

Q> 

b 

X 

o 
c^< 

b to 

b 

b 

O 

b 

X 

Of 

b 

b a 

fi 

b 

^r- 

b, b Or b o 

CM o 

Co' 

^tX 

f's 

X 

ro 

1 
2 

o 

b 
to (O 

Cb 

o~- 
rj u 0 0 

X 

Vi 
o 

to b b 
CO 
to 

0T- 

b 

b 

b 

X 

(3 
r\ 
JO 

X 

b 

ri fo vi 

X 
b 

b 

Oo 

b rb cS 

ni 

b 

o 
ri ro 

~3 

= CO 

V 

-0 

rt 

X 

<S 

3: 

b 

o 

CO 

a: 

CX 

*o 

CL 

J 0 o 0 

X 

<b 

X 

Os 

ri 

b b 

3: 

b o 

O' 

X 

Vi 

X 
rVv 

re 
b 

b 

ri 

b 

b 

rb 

X 

vi 

X 

b b 'b b b 

3: 

>>o 

O b 

->3 

o 
r> 

X 

Oo 

Os 

X 
fY\ 

b vi 
r~ 

b 

ro 

b 

O 

ro 
0 0 0 0 

X 

<3 

X 

d) 
<o 

«o CO 

i 
CO 

b 

3: 
o 

b b 

X 

Vi 
b 

ry ri 

b (V> 

X 

b1 
b 

X 

Vi 

V0 

f'- o 

b 

>- 

ro 

X 
<30 

O 
<o 

<o 

vS 

© 
o 

b 

«T> "V 

X 

o 

ro vi 
ro 

CO 

'O 

3: 

<o 

ro 
J o J 0 

X 

o 

X 

!b 
rt 

<o 

m 

b 

c? 

2/ 

C^ 

ro 
<o 

b 

X 

vi 
CO 

b 

°-3 

O' a 

b 
m 

b 

X 

2) 

X 

i vi vi 
t'S 

b 

ro 

c< 

fo 

rt 

b 
M 
»1 

8
°
 

[ 

T* 
ro 

ii- 

b 

X 

2) Vi 
N 

^9 

«X ro 
rj 0 

v-i 

<o 

X 

0) 

X 

o 

O 

fo 

ri 

to to 

Cx> 
CO 

o 

2/ 

X 

2> 
°0 

b 

'Si 

b 
■3“ 

b 
to 

X 

2 vi vi 

> 

CO 
b 

b 

> 

b 
r' 

1 
0
7
 

1 

b 

b b 

■> 

b 

*0 

b 

bo 

O ro 

Vo 

O 
vi> 0 0 

ro 

U-X 

CO 

<0 

X 

O 
b 

<o 

b <o 

b 

b 

b 

fO 

X 

r^ 

o: 

/o 

b 
b 
b b 

X 

b 

V. 

vi 

X 

f'C 

to 
r\ 

b 
2 >i 

5: 

b co 

<-( 

co >N 

© 
o 

CO 

b 

a: 
vo 

ro 

X 
ro 

ro 

ro 

rS CO 

^v> 

to 
sjo. *Y> 0 0 

u? 

b 

U.X 

rt 

ro 
vJ 

X 

<o 

ro ro 

»o 

n b b 

r\ 

b 

* 

ri 

b 

~S* 

b 

r< 

b 

-t 

b to 

X 

CO 

b 

X 

rf\ 

b 
2 

to 

ro 

rO 

fo 

b 

co 

X 
> 

b 
b 

b 
o 

s
o

 

u <o 

Jo •o’ 

*> X 

b> 

V) X 

b V-> CO 

u. 

JO, 
0 0 

vo<^ 

fO 
-/ 

ul 
to 

Cl 

2/ 

o( 

to 
2/ 

b b b o 

Cl vo 

lo* 
b 
-—/ 

<x 

b < 
b 
to (O 

u 

ro 

b 

u. 

b 

Xr 

b 

b 

H 

b 

| 
0

4
 

u.>/> 

IrT <o 

b 

0 

h 

V) *; 

h V7 

'O 

b 

U. »o 

<X 
rn to 0 <l) 

V0<b 

o 

o 
VO 

X 

UJ 
b' 
rr^ 

U. 

b^ 

u- 

b 

O' O 

b 

u 

b b b 
'w/ 

o 

2 
< <c 

V^ 

'rv 
h 

u. 

2 

iLVl 

M 
i? 

b 

■b. 

ro 

O' 

£
 0

 h 
<\ 
b 

o 

b 

X 

O 

b 

o 

b V> 

U.V, 

«0 

u 
rX 

O 
0 0 

0s 
rO 

X 
o 

"O 

X 

Uj 

u. 
<o 

ro <0 CO CO 

Wio 

'O 

CO 
0s 

2/ 

**x 
b 

-~N 

b b i 

C> 

<c 

—\ 
o 

b 

■o 

b 

.-o 
fo 

■»-o 

b b 

W 
o 

0
2

 

h 
ro 

b VI 

•*> x 

0 

o 

b b 
<s 

u 

ro 
0 0 

vn 

b 

wi x 

b 

X 

UJ 

u. 

O 

b 

U.O 

b b 

<cr 

ft 
b 

b 0 
fi 
b b 

<r 
b 

to 

2/ 

o 

b 

M. 

O 

b* 

b 

b to 
o- 

o b 
f'r 

b <c 

VO x 

r- 
O b 

uo 

*0* to 0 0 
<o 

X 

V/) 

K 

Uj 

VL. 

•o 

b 

*o 

b o 0^ w 

o 
b 

b 

U. 

b' b 

b 

b 

o 

b < 

o 

b 

2 

2 
b 

Uo 

<i 

2 

LL 

b 

“•O 
b 

b b 

<0 
o 

o 
o 

'*b 

ro ro 

*-<0 

o 

X 
rO 

C< 

CO 

'—N 

ro 
'_^ 

o 

ro o VJ ♦o’ 

X 

<io 

X 

UJ 

k 

o 

b 
<o 

O' 

<S 

O' 

o b 

O' 

o co b 
<j: 

o 

O' 

o b 

t^O 

2 

u. 

2 
fo 

o ■J- 
O 

»* 
o 
a 

- - 
ro m © b- 00 (T> O - CM PO "4" in © h- © © o 

CM CM 
CM 
CM 

PO 
CM 

tj- 
cvj 

m 
CM 

© 
CM 

n- 
CM 

© 
CM 

© 
CM 

o 
rO ro 

c 
o 

•O 

5 O 

S
w

ee
p
_
L

Q
_
M

e 
to

_2
£L

£_
M

c 
in

_0
.2

3 
m

m
 

M
on

ua
l 
□
 

A
u

to
m

at
ic
 E

) 



30 

in 

UJ 

QD 
< 

(/) 

Ul. 

rO 
CM 

CM 
CM 

CM 

O 
CM 

2 

© -4 

X 

nI 

* 

4 4 -4 X 0 0 4 vl 

* 

4 4 ■4 4 4 4 4 

k 
vl 4 4 4 4 '4 V 

X. 

V 4 4 

l 

1 
H 

h- 
tV V 

0 \ 
x 

4 
4 4 \ u 0 4 *S 

4 

V 
4 

V 

<0 
V 

4 

t 
V NS nS vS 

*) 

V 
4 

sS nS 

tO 

4- 

o 

Vj 

4 

\S nS 
X 

0 

n 

J 

6 
<s 
4. 

© 
*S 

*) 
*" C S 

X 
>4 

*4 

* 

tS 
s 

, 4 
0 0 

X 
vs 

*) 

V: 
v$ 

*) 

* ' 

S' 
4 

x 
V 

*) 

V 

*s 
4 

4 

5; 
v> 

t tv CV 1 
’O 
ti 

* 
V 

< 
vs 

to 

VS 

<S 

41- 

rj 

V 

V 

\ 
vs 

4 

3 
% 

4 

J V 
a. 

m 
tv \ 

'i *) 

Vs 

*) 

-V 
VS 

X 
VS 

4 

vs 

4 
u 0 

tN 

0 

l* 
N 

4 

V 
X 
V 

*) 

V ■V ' 

4 

S 
4 

V 

r; 

v» bo vS 

^i 

N5 

4 4 

N bo 

n 
V 

X 
5 

X 
Ni 

1 *) V 45 
n 

vs X 
vs \ 

4 

tv V 
4 
'•■ 

4: 
V 

'I 
0 t_! 

X 
sS 

4 

X 

0 
V, 

<1 

X 
V 

4 

V 
* 
V 

n 

V 

4 

=t 
tv 

n 

NJ 
^ V 

bo c 

'i 

V V 

n 

tv 
X < 

3- V 4 

4 

vs be 
X 

X 
V 

*) 

2 

* 
vs 

n 

V 

4 

tv 

n 4 

V 

4 
0 0 0 

X 

vJ 
V 

*) 

■o 

bo t - v, 

4 

-t 
bo 

=1 
Vo 

Vr 
br, 

*} 

N 

4 

X 
CO bo 

n 

tv 

*j 

V 

<i 

X 
tN bo 

4 

X 
bo 

X 
bo 

n 

V 

n 
J 

CM 
Tv 

*) 

X 

*S 

V 

<rj 

n 

4 

X 
v> 

x 
V 

V- 

* 
V 

4 
0 0 0 0 

xx 
tv 

*) 

* 

4 

bo tv S •4 N 

4 

v> 

> 

V, 

4 

X 
bo 

n 

X 
tv 

*1 fS 

x < 
tv 

<0 

%5 

S 

bo V rj 
X 
t>^ 

4 
V 

*5 

V, 

6 

J 

= 

X 
rv 

*) 
t 

*0 

'bS 

■ti 

tv 
* 

V 

X 
bo 

*1 
0 0 0 0 

V 

4 

bo bo 

*) 

* 
r-o V tv 

' < 

N 

^S 
X 

't' 

X 
V 

n 

tv V 

n 

V 
t V 
rj 

X 
V- 

X 

X 
N 

X 
bo 

n 

bo \ 

4 

O 

X 
V. 

<*) 

V 
tv V bo 

*1 
'V tv 

0 0 0 0 

X X 
V 

*5 

' < 
Vs 

V 

V tv 

t 
i 

*S 

Vi 

> 

bo tv 

n 

* 
bo 

tS 

4 
;> 

«s 

^>- 

tn 

V 
V 

<n 

V<vS 

> 

X 
tv 
rj 

X 

V 

tK 
X X 

bo 

n 

O) 
o 

X: 
tv 

n 

V9 
< 
vs 

4 

tv 

n 

X 
V 

4 

VS 

to 
<u u 0 0 

x< 
tv. 

*5 4 4 

=» 
u 

n 

bo b^ 

1 

S. 

i *) 
sS 4 

4 

bo 

4 

tv 
XX 
Vo 

4 

X 
<s 

X 

-■ 

X 
V 

4 

X 
vs w 

<Tj bo 

n 
'b 

© 
o 4 

sS *> 

") 
•- 

o 
4 

c 

* 

vs 
0 0 

V. 

4 

V 
1 

4 

V 

4 

V 
V V 

n 

3 V 

4 

*s> 
4 

=% 
vs 

4 

X 
V 

*-) 

v H 
vs 

^) n 
V 

4 

X 
V 

n 
X 
V “b 

> 

b„ 

4 

NJ 

*) 

V M 

h- 
o VI 

X 

n| 
4* 

4 
4 

'o 

*> 

< 
V 

4 
0 0 4 0 

V 

°o 

Vs 

«*) 
4 4 

\ 
■o 

tv 

n 
VS 

n 4 4 

It 

4 

o 
% 

V 

*> 

V 

c- 
4' ^V 

*) 

X 
V tv 

"J 
4S 

V 

© 
o 4 u <J °5 

X 

<(3 4 
4 4 4 '4 4 4 V 4 

X: X 

vl 4 4 4 4 
1 - 

m 
o 

o 

? ro 

3 ° 

CM 
O 

_ 
o 

o 
o 

o 
Q 

- CM ro in © V © © o - CM ro <fr m © f"- CD cn o 
CM CM 

CM 
CM 

rO 
CM CM 

in 
CM 

© 
CM 

V 
CM 

© 
CM 

© 
CM 

o 
ro 

C 

•6 

5 

c 
3 

o 

S
w

e
e
p
_
!*

2
_
M

e
 

to
 2

5
■ 

0
 

M
r.
 

In
. 

0
 2

5
 

m
in

 

M
o
n
u
o
l 
□
 

A
u

to
m

o
ti

c
 

E
) 



31 

cn 

■a -i 

o 

CO _LL 

CD 

2 
CL “3 

s 
LL 

“3 

a: 

£ 
“3 “3 

uJ -O 

1 < 

I •“ 
<7> 

° Q 

O s 

CD (D 

I I I o 

oJ \ 

£ 1 

o 
cc 

UJ 
X 
Q_ 

00 
o 

s o 

SI 

1 

o J» B 
o s -o 

co 

cc 

00 

CO 

«3 

co 

<*> 

oo 

to 

O 

0 

•Y^ 

oj 
> Jr 

<04 «• 

'O 

vO 

> 

K* 

■> ■ 

vi 

53' 

5" 
u 

¥1 

KVj 
O 

>1 

CT 
*.* 

> 

* 

> 

% * 

r ") 

■h| * 

* K 

•n* 

*3* 

'-r 

5* 

* * 

> 

^ > 

7f 

<C 

> > 

> 

-J 

0? «3^| 

X 

o 

S
w

fi
fl

p
 

1
.0
 

M
r 

to
 
2

5
.0

 M
r 

In
 

0
2
5
*

1 

M
a
n

u
a
l 
□
 

A
u
to

m
a
ti

c
 

S3
 



32 

Table 61 

Ionospheric Stomineae at Washington, D. C. 

April 195^ 

Day Ionospheric character" 
00-12 OCT 12-24 GOT 

Principal 
Beginning 

OCT 

atorme 
End 
OCT 

Geomagnetic character^ 
00-12 GOT 12-24 GCT 

1 3 2 
2 1 5 1500 

3 2 1 ~~ 0100 
1000 —— 

4 3 4 1000 

5 4 2 

6 1 2 

? 1 3 
8 1 - 

9 - - 

10 - l 
11 0 8 1800/ 
12 4 6 
13 8 3 -- I600 
14 1 1 

15 0 3 
16 2 3 
17 1 1 
18 2 1 
19 2 5 1100 — 

20 2 2 0100 
21 2 2 
22 1 3 
23 1 2 
24 2 5 1100 — 

25 2 4 — 0200 
1100 2200 

26 3 3 
2? 2 3 
28 2 2 
29 1 3 
30 2 3 

•IonoBphere character figure (1-figure) for ionospheric stornineee 
at Washington, D. C., during IP-hour period, on an arbitrary scale of 
0 to 9, 9 representing the greatest disturbance. 

/Time uncertain, insufficient data. 
#K~figures unavailable at time of publication. 

-Dashes indicate continuing storm. 



Table (Z 

Radio Propagation Quality Figures 

(Including Comparisons with Short-Term and Advance Forecasts) 

March 1954 

Day 

north Pacific 

9-hourly 
quality figures 

Short-term forecasts 
issued at: 

Whole day 
quality 

index 

.Advance forecasts 
(Jp- reports) for 
wiiole day; issued 
in advance by: 

03 09 18 
to to to 1-4 4-7 8-25 

12 18 03 02 09 18 days days days 

1 5 5 6 5 5 6 5 (3) (4) X 
2 5 5 6 5 5 6 5 (4) (4) 
3 5 5 7 5 5 6 5 5 5 
4 5 5 7 6 5 6 6 6 5 
5 6 6 7 6 5 6 6 6 6 

6 5 6 5 6 5 6 5 6 6 
7 5 5 6 5 5 6 5 6 6 
8 5 5 6 6 5 6 5 6 S 
9 5 5 6 6 5 6 5 8 6 

10 5 (4) 6 6 5 6 5 5 6 

11 5 5 S 6 6 6 6 5 5 
12 5 6 6 5 5 6 6 5 5 
13 5 5 6 5 5 6 5 5 5 
14 5 (4) 6 5 (4) 5 (4) (4) (4) X 
15 (4) (3) 7 5 (3) 5 (4) (4) (4) X 

16 5 (4) 6 5 5 6 5 (4) (4) X 
17 5 5 6 5 (4) 6 5 (4) 5 
18 5 5 6 5 (4) 6 5 (4) 5 
19 5 (4) 6 5 5 6 5 (4) 5 
20 6 5 6 5 5 6 6 5 (4) X 

21 5 5 6 5 5 6 5 (4) (4) X 
22 6 6 5 5 6 6 6 (4) 5 X 
23 5 (4) (4) 5 5 6 (4) 5 5 
24 5 (4) (4) 5 (4) 5 (4) 5 5 
25 5 5 6 5 (4) 5 5 (4) (4) X 

26 7 6 6 5 5 6 6 (4) (4) X 
27 6 6 6 6 5 6 6 5 (4) X 
28 6 5 6 6 5 6 6 5 5 
29 7 6 6 6 6 6 7 6 5 
30 6 6 6 6 5 6 6 6 6 

31 5 5 7 5 (4) 6 5 5 6 

Score 

P 20 13 20 7 7 
Duiet Periods O 9 11 8 17 15 

u 1 0 1 1 1 
F 0 0 0 2 3 

P 0 3 0 2 2 
Distu"bed Pe: iods q 1 4 1 2 2 

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

Scales: 

Q-6cale 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 equal to observed 
S - Satisfactory: (beginning October 1952) 

forecast quality one grade different 
from observed 

U - Unsatisfactory: forecast quality two or more 
grades different from observed when both 
forecast and observed were ^5, or both^ 5 

F - Failure: other times when forecast quality 

two or more grades different from observed 

Symbols: 

X - probable disturbed date 

Not£: All times are UT (Universal Time or GCT) 
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Table 6?a 

Radio Propagation Quality Figures 

(Including Comparisons with Short-Term and Advance Forecasts) 

March 1954 

Day 

Horth Atlantic 
6-hourly 

quality figures 

Short-term forecasts 
issued about one 

hour in advance of: 

Whole 
day 

quality 
index 

Advance forecasts 
(J-reports) for 

whole day; Issued 
in advance by: 

Geomag¬ 
netic 

00 06 12 18 
to to to to 00 06 12 18 1-4 4-7 8-25 Half day 
06 12 18 24 days days days (1) (2) 

1 (4) (3) 6 6 5 (4) 6 6 (4) 5 (4) X 2 2 
2 5 (4) 6 6 5 (4) 6 6 5 5 5 X (4) 2 
3 5 (4) 6 6 5 (4) 6 6 5 5 6 2 2 
4 5 (3) 6 6 5 5 6 6 5 6 6 3 2 
5 (4) (4) 6 6 6 (4) 6 6 5 6 6 3 2 

6 5 5 7 6 6 5 6 6 6 6 6 2 2 
7 5 5 6 6 6 5 6 6 5 6 6 (4) 3 
8 5 5 6 6 5 5 6 6 6 6 6 3 3 
9 5 (4) 6 6 6 5 7 6 5 6 6 3 3 

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

11 5 (4) 6 5 6 5 6 6 5 7 6 (4) 3 
12 5 (4) 6 6 5 5 6 6 5 6 7 3 3 
13 5 (4) 7 6 5 5 6 6 5 6 6 2 3 
14 (4) (3) 6 5 5 (4) 5 5 (4) 5 6 (4) (4) 
15 (4) (3) 6 6 5 (3) 5 5 (4) (4) (4) X (5) 3 

16 (4) (3) 6 6 5 (3) 6 6 (4) (4) (4) X 3 3 
17 5 5 6 6 5 (4) 7 6 5 (4) (4) X 3 (4) 
18 (4) (4) 6 6 5 (3) 6 6 (4) 5 5 (4) 2 
19 (4) (4) 6 6 5 (4) 6 6 (4) 5 5 2 3 
20 5 (4) 6 6 6 (4) 6 6 5 5 5 (4) (4) 

21 5 (4) 6 6 5 (4) 6 6 5 (3) (3) X 3 2 
22 5 (4) 6 6 6 (4) 6 6 5 (3) (3) X 3 3 
23 (4) (3) 6 5 6 (4) 6 5 (4) 5 (4) X (4) (4) 
24 (4) (3) 6 5 (4) (3) 6 5 (4) 5 5 (4) 3 
25 (3) (4) 6 5 5 (3) S 5 (4) 5 5 3 2 

26 (4) (4) 6 6 (4) (4) 6 6 5 (4) (4) X (4) 3 
27 (4) 5 6 6 5 (4) 6 7 5 (4) (4) X 3 2 
28 5 5 7 6 6 5 7 7 6 6 6 3 1 
29 6 5 6 6 6 6 7 6 6 6 6 2 2 
30 7 5 6 5 6 5 7 6 6 6 6 3 3 
31 6 (4) 6 6 5 5 6 6 5 6 6 3 2 

Score: 
P 10 6 23 26 9 8 

Quiet periods S 9 3 8 5 10 11 

U 0 0 0 0 3 3 

F 0 0 0 0 0 0 

Disturbed periods P 2 11 0 0 2 4 
S 7 10 0 0 7 4 
u 1 1 0 0 0 0 
F 2 0 0 0 0 1 

Scales: 
Q-scale of Radio Propagation Quality 

(1) - useless 
(2) - very poor 

(3) - P°or 
(4) poor to fair 

5 - fair 
6 - fair to good 
7 - good 
8 - very good 
9 - excellent 

K-scale of Geomagnetic Activity 
0 to 9, 9 representing the greatest dis¬ 
turbance; ^ 4 indicates significant 

disturbance, enclosed in ( ) for emphasis 

Scoring: (beginning October 1952) 
P - Perfect: forecast quality egual 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 bothi 5 

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

Symbols: 
X - probable disturbed date 

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

Short-Term Forecasts—March 1954 

_ forecast 

x CRPL observation (not in consensus) 

individual reports of quality 

(adjusted to CRPL scale) 

K4) (3) 6 6 

II 

5(4)6 6 

12 

i i - i . 

: H±h- 

5 (4) 6 6 

13 

DAY 
5 6 

-:-^tF 

5 (3) 6 6 (4) (4) 6 6 

14 

Tur 

5 5 7 6 

DAY 
15 16 

5 (4) 6 5 5 (4) 6 6 5 (4) 7 6 (4) (3) 6 5(4)3 6 6(4)13)6 6 5 5 6 6 (4) (4) 6 6 (4)(4) 6 6 5 (4) 6 6 

DAY 

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

actual 

COMPARISON 
(SEE TEXT) 

r-DISTURBED-i r-QUIET-1 

\ \ \\ 

\ \ \ \ 

P 

S ZA 

U 

F 

0 9 20 31 DAYS 

□
 □
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Tabic 64a 

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

Date 
GCT 

Degrees north of the solar eouator 

90 85 00 75 70 65 60 55 50 U5 U ‘ 35 30 25 20 15 10 

1954 
Apr 1 

2, 

5, 
6, 

7, 
8, 

9. 
10, 

12, 

13. 
15, 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
27. 
28. 
29. 
30. 

11111 
X X 

1 1 

12 1 

1 2 2 2 1 “-- 

- 1 1 1 1 1 1 

2 - - 

111 

1 1 

3 8 
4 8 
2 5 

1 1 

1 

_Degrees south of the solar equator_ 

10 15 20 2 5 30 35 hO 65 50 55 60 65 70 7 5 60 85 90 

42-------121 
4-----22---- 
2 11 

11- 

111 

111 

Table 65a 

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

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

GCT 90 85 80 75 70 65 6o 55 5o~1j5 1»o 35 30 25 20 15 io ■5 5 10 15 20 25 30 35 hO h$ 50 55 60 65 70 75 80 8 5 90 , 

1954 
Apr 1.7 2 2 1 1 1 1 1 1 - - 1 1 2 2 2 2 2 3 4 4 4 4 4 4 4 1 2 2 1 1 1 1 1 2 2 2 2 

2.7 2 2 2 1 1 1 1 1 1 1 1 1 1 2 2 2 3 4 5 5 4 4 3 3 3 2 2 2 2 2 2 1 1 2 2 2 2 
5.7a 2 2 2 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 6 14 8 3 5 4 4 3 1 1 1 1 1 1 1 2 2 2 2 
6.7 2 2 2 1 1 1 1 1 1 1 1 1 2 2 1 2 3 4 4 12 5 3 3 4 3 2 2 2 2 2 2 2 2 2 2 2 2 
7.8 2 2 2 2 2 1 1 1 1 1 1 2 2 2 2 2 3 5 5 5 5 6 3 4 2 1 1 1 1 1 1 1 1 1 1 1 2 
8.9a X X 2 2 3 3 2 2 2 2 2 2 2 1 1 1 1 i 1 1 1 1 2 2 2 2 
9.6a 2 2 2 2 2 2 1 1 1 1 1 2 2 2 2 2 2 3 2 2 2 2 3 2 1 1 1 1 1 1 1 1 1 1 2 2 3 

10.6a 2 2 2 2 2 2 2 1 1 1 1 1 2 2 2 3 3 3 3 3 3 2 2 2 2 2 2 2 1 1 1 1 1 1 1 2 2 
12.7 2 2 2 2 1 1 1 1 1 1 2 2 2 3 3 3 3 3 3 4 4 3 3 3 3 3 3 1 1 1 1 1 1 1 1 2 2 
13.7 2 2 1 1 1 1 1 1 1 1 1 2 2 3 2 2 2 2 2 3 3 3 3 4 3 3 2 1 1 1 1 1 1 1 2 2 2 

15.6 2 2 2 2 1 1 1 1 1 1 1 5 3 3 1 2 2 3 4 3 3 2 2 2 2 1 1 1 1 1 1 1 1 1 1 2 2 
16.7 2 2 2 2 1 1 1 1 1 2 4 5 5 5 3 4 5 5 6 5 5 5 5 5 5 5 3 1 1 1 1 1 1 2 2 2 2 
17.6 2 2 1 1 1 1 - - - - 1 5 3 3 2 3 3 4 3 2 3 4 5 4 4 2 2 1 1 1 1 1 1 2 1 2 2 
18.8 2 2 2 2 1 1 1 1 1 1 2 3 3 3 3 3 3 3 4 4 3 3 4 5 4 3 2 1 1 1 1 1 1 1 1 2 2 
19.7 2 2 2 2 2 1 1 1 1 2 2 2 3 3 3 3 3 3 4 4 4 4 3 3 3 2 1 1 1 1 1 1 1 1 2 2 2 
20.6a 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 2 3 4 4 3 3 2 2 2 2 2 1 1 1 1 1 1 1 1 1 2 2 
21.6 2 1 1 2 2 2 3 4 4 3 3 3 3 3 3 2 2 2 1 1 1 1 1 1 1 1 1 1 2 
22.7 3 2 2 1 1 1 1 1 2 2 3 3 3 4 4 5 5 5 4 4 4 4 4 4 4 4 1 1 1 1 1 1 1 1 1 2 2 
23.6 2 2 2 1 1 2 1 2 2 3 3 3 4 4 5 6 7 7 4 5 5 5 5 5 5 5 3 2 2 1 1 1 2 2 2 2 2 
24.6a 2 2 2 2 2 4 3 3 2 2 
26.8a 2 2 3 2 2 1 1 1 1 1 1 3 4 4 4 4 2 3 3 3 5 5 4 4 5 5 3 2 1 1 1 1 1 2 2 2 
27.8 2 2 2 2 1 1 1 1 1 1 1 2 3 2 2 2 2 2 3 4 5 5 5 4 4 4 4 4 2 2 1 1 1 1 1 2 2 
28.6 2 2 2 1 1 1 1 1 1 1 2 2 2 2 2 3 3 3 5 5 4 3 2 2 2 2 3 2 1 1 1 1 1 1 1 2 2 
29.6 2 2 2 2 1 1 1 1 1 1 1 1 1 2 2 3 3 3 3 4 3 3 3 3 3 3 2 1 1 1 1 1 1 1 1 2 2 
30.6 2 2 2 2 1 1 1 1 1 1 1 1 3 3 4 5 4 5 5 4 3 3 4 3 3 3 3 2 2 1 1 1 1 1 2 2 2 

Table 66a 

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

The 6702A coronal line was not visible on any of the observation dates in April 1954 



Table 64b 

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

1954 
Apr 1.7 

2.7 
5.7 
6.7 
7.8a 
8.9a 
9.6a 

10.6* 
12.7 
13.7a 
15.6 
16.7 
17.6 
18.8 
19.7a 
20.6* 
21.6 
22.7 
23.6 
24.6 
26.8a 
27.8a 
28.6 
29.6 
30.6 

Degrees south of the solar equator 
90 85 60 75 70 3$ 60 55 50 15 bo 35 30 ?5 20 15 10 5 

0° 

12 1 
12 2 

12 2 5 
113 5 
- - - 3 

11- 

xxxxxxxxxx 

xxxxxxxxxx 

Degrees north of the solar equator 
10 15 20 25 30 35 ao h5 50 55 60 65 70 75' 80 85 90 

1 1 

1 1 - 

1 1 

xxxxxxxxx 

------111 
1-------2 

1 

2 

111 

xxxxxxxxxxxxxxxxx 

Table 65b 

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

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

GCT 90 *6 80 76 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 35 70 ' 75 8u 70 

1954 
Apr 1*7 2 2 2 2 1 1 1 1 1 2 2 2 2 2 3 3 3 3 3 3 2 2 1 2 3 2 1 1 1 1 1 1 1 1 1 2 2 

2.7 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 3 2 2 2 2 2 2 3 2 3 2 2 1 1 1 2 2 2 2 2 

5.7 2 2 2 2 2 1 1 1 1 1 1 1 2 3 3 3 2 2 4 4 2 3 2 2 2 2 1 1 1 1 1 1 2 2 2 2 2 

6.7 2 2 2 2 2 1 1 1 1 1 1 2 3 4 4 4 4 4 4 4 4 4 4 4 3 2 1 1 1 1 1 1 1 2 2 2 2 

7.8a 2 2 3 3 1 1 1 1 1 1 2 2 3 3 3 3 4 4 4 3 3 4 4 3 3 4 3 2 1 1 1 1 1 1 1 2 2 

8.9a 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 X X X X X X X X X 

9.6a 3 3 2 2 2 1 1 1 1 2 2 2 3 3 3 3 4 3 3 3 3 2 2 2 2 2 2 1 1 1 1 1 1 1 1 2 2 

10.6a 2 2 2 2 1 1 1 1 1 1 2 2 2 2 2 2 3 4 3- 3 3 2 2 2 2 2 2 2 1 1 1 1 1 1 2 2 2 

12.7 2 2 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 2 

13.7a 2 2 2 2 1 1 1 1 1 1 2 2 3 4 4 4 4 4 3 3 2 2 3 3 3 2 3 3 1 1 1 1 1 2 2 2 2 

15.6 2 2 1 1 1 1 1 1 1 1 2 2 3 3 3 4 3 4 3 3 4 3 3 2 1 1 1 1 1 1 1 1 1 1 1 2 2 

16.7 2 2 2 2 1 1 1 1 1 1 1 3 4 4 4 4 5 6 7 7 7 7 5 3 2 1 1 1 1 1 1 2 2 2 3 3 2 

17.6 2 2 1 1 1 1 1 1 2 2 2 1 2 3 4 4 3 5 5 4 5 4 4 3 3 2 2 1 1 1 1 1 1 1 2 2 2 

18.8 2 2 2 1 1 1 1 1 1 1 2 4 3 3 3 2 2 4 9 3 3 4 3 3 3 2 2 1 1 1 1 1 1 1 1 2 2 

19.7a 2 2 2 1 1 1 1 1 2 2 2 3 4 4 3 2 2 8 3 4 4 3 3 2 2 2 1 1 1 1 1 1 1 2 2 2 2 

20.6a 2 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 5 2 2 3 3 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

21.6 2 1 2 3 3 3 3 3 3 3 3 3 3 3 2 1 1 1 1 1 1 1 1 1 1 1 2 2 

22.7 2 2 3 2 1 2 2 2 2 2 2 3 3 3 3 3 3 4 4 5 5 4 4 3 3 1 1 1 1 1 2 2 2 2 2 2 3 
23.6 2 2 2 1 1 1 1 1 2 2 2 3 3 3 3 3 3 4 7 6 9 5 5 5 5 3 3 2 1 1 1 1 1 1 1 1 2 
24.6 X X X X X X X X X X 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
26.8a 2 1 1 1 1 1 1 1 1 2 2 4 5 5 5 4 5 5 5 5 5 5 4 4 7 10 3 2 2 2 2 2 2 2 2 2 2 
27.8a 2 2 1 1 1 1 1 1 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
28.6 2 2 2 1 1 1 1 1 1 1 2 2 2 2 3 3 3 4 4 4 4 3 3 3 3 3 3 2 1 1 1 1 1 1 2 2 2 
29.6 2 2 2 2 1 1 1 1 1 1 2 2 2 1 3 4 4 3 3 3 3 3 3 3 3 3 3 1 1 1 1 1 1 1 1 2 2 
30.6 2 2 2 1 1 1 1 1 1 2 2 3 3 3 4 4 3 2 3 3 3 3 3 3 3 3 2 1 1 1 1 1 1 1 2 2 2 

Table 66b 

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

The 6702A coronal line was not visible on any of the observation dates in April 1954' 
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Table 67a 

Coronal observations at Sacramento Peak, Hew Mexico (5303a), east limb 

IJa\© Degrees north of the solar equator n° degrees south 5TH ,he solar equator 
“15CY 90 85 80 75 70 65 60 55 50 85 80 35 30 25 20 15 10 5 5 10 15 20 25 30 35 UO 145 50 55 60 65 70 75 80 85 90 
1954 

Apr 1.7 --222332 3 3 3 4 4 3 2 2 2 - - 2 2 2 2 - 2 2 2 2 3 2 3 3 - - - - - 
2.7 -------2 2 3 3 4 4 3 2 2 2 3 3 3 3 3 2 2 2 2 2 3 2 
3.7 2 2 3 2 2 - - 2 2 - 2 - - 2 3 2 2 2 2 3 2 2 
4.8 3 4 3 3 2 2 3 2 2 2 2 3 8 11 10 3 2 3 3 2 3 2 
6.7 3 3 2 3 2 2 3 3 2 2 14 28 36 16 4 3 2 2 3 4 3 2 
7.7 -------2 4 5 4 4 5 4 4 2 2 3 8 20 18 8 5 4 3 2 2 3 3 2 

15.8a 
18.7a 3 4 3 3 3 2 3 - - - - - 3 4- 3 4 3 2 2 3 3 2 _ 
19.8a 2 3 3 2 2 
20.7a 2 3 3 3 2 2 2 3 3 2 2 ----- _ 
23.8a 
27.8a 2 3 2 2 3 3 4 3 3 2 3 4 2 - - - - 
28.7 2 2 2 2 2 3 2 3 2 3 2 2 3 3 3 2 2 3 3 2 ----- _ 

Table 68a 

Coronal observations at Sacramento Peak, New Mexico (6378A), east limb 

Date Degrees north of the solar equator Degrees south of the solar equator 
GCT 90 85 80 7 5 70 65 60 55 50 U5 80 35 30 25 20 15 10 5 

uv 10 15 20 25 30 35 80 85 50 55 60 65 70 75 80 

1954 
Apr 1.7 3 2 2 2 2 2 2 2 2 3 4 5 5 4 8 7 8 6 5 4 4 5 3 4 3 2 2 2 3 2 3 

2.7 3 2 5 3 3 2 2 2 2 2 3 3 4 5 5 6 8 13 14 12 9 8 5 4 5 5 4 4 3 3 3 2 3 2 2 
3.7 3 2 3 2 3 - 2 2 2 2 2 3 3 4 5 4 5 5 8 11 10 8 6 6 5 5 4 4 5 3 2 - - 2 3 
4.8 3 3 2 3 2 2 2 3 2 3 4 5 8 10 9 7 8 13 14 18 20 15 14 11 9 12 13 11 4 3 2 - 2 3 3 
6.7 4 2 3 2 3 2 2 2 2 3 4 8 7 5 5 4 6 13 20 39 20 16 5 10 11 8 9 8 4 3 2 2 3 2 3 
7.7 4 3 4 3 4 3 2 2 3 2 3 5 6 7 7 8 14 15 20 16 14 13 10 8 9 6 7 8 4 3 2 - 2 2 3 

15.8a 2 2 3 5 4 3 3 4 5 6 6 5 4 3 3 2 2 3 3 
13.7a 2 2 3 2 3 3 4 4 4 5 4 5 3 4 5 5 5 3 2 
19.8a 2 2 3 3 2 4 3 3 3 3 4 4 3 4 3 2 
20.7a 2 3 3 4 5 4 4 5 6 8 4 5 4 5 4 3 3 2 2 
23.8a 2 - 2 2 2 3 3 4 3 3 4 3 4 4 3 4 5 
27.8a 3 2 3 2 - 2 - 2 3 3 2 2 3 3 3 5 4 4 5 5 4 5 4 4 4 4 4 5 
28.7 4 4 2 3 2 4 3 2 2 3 4 3 3 4 5 6 7 8 8 11 12 14 11 5 4 4 5 4 3 2 2 2 2 2 

2 3 

3 4 

Table 69a 

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



Table 67b 

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

3 9 

Date Degrees south of the solar equator Degrees north of the solar equator 
OCT 90 85 80 75 70 65 60 55 50 h5 h 35 30 25 20 15 10 5 tr’ 5 io 15 20 25 30 35 ho h5 50 55 60 65 70 75 80 65 90 

1954 
Apr 1.7 2 4 5 3 3 3 5 4 4 3 4 4 3 3 2 2 2 2 3 3 4 4 3 2 2 2 - _ - - 

2.7 ------ 2 3 4 5 3 3 4 5 4 3 4 2 2 2 2 2 2 3 3 2 2 2 2 3 2 - - - - - - 
3.7 2 2 3 3 4 4 5 4 4 4 5 4 3 2 - - 3 2 2 2 2 2 2 
4.8 2 2 3 3 4 3 2 2 2 3 3 2 2 3 2 2 3 3 2 
6.7 ______ 2 3 3 4 5 4 3 2 - - 2 3 3 2 2 - - 2 3 2 3 4 3 2 2 2 
7.7a ------- - 2 3 4 3 3 2 2 2 3 2 2 3 2 2 3 2 2 - - 2 4 3 2 3 2 - - — — 

15.8a 
18.7 2 2 3 3 2 2 2 4 n 14 5 3 3 2 2 2 3 3 2 4 4 4 3 2 - - - - 
19.8a 5 8 5 5 4 3 3 
20.7a 2 3 3 2 2 3 5 7 6 5 3 2 2 - 2 2 - - - - 2 3 X X - - - 
23.8a 3 3 3 4 5 4 3 2 2 3 2 3 
27.8a 2 2 3 3 3 3 3 - - 3 4 4 3 3 - - - - - 
28.7 2 2 2 2 2 2 2 2 2 5 8 4 3 2 - - - _ =. 

Table 68b 

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

Date Degrees south of the solar equator 
0° 

Degrees north of the solar equator 

GCT 90 85 80 75 70 65 60 55 50 h5 ho 35 30 25 20 15 10 5 5 10 15 20 25 30 35 ho h5 50 55 60 65 70 75 80 85 90 

1954 
Apr 1.7 3 3 3 4 3 2 2 3 2 2 3 4 5 4 3 4 5 8 7 8 8 7 5 4 4 5 4 2 3 3 2 - 2 2 3 3 3 

2.7 3 3 2 3 2 3 2 2 3 3 3 2 3 3 4 4 5 9 n 8 7 5 6 5 4 5 4 3 3 - - - 3 2 2 3 3 
3.7 3 2 3 2 2 2 - - 3 3 2 3 3 6 7 5 6 7 8 7 8 7 6 5 5 5 4 3 2 2 2 - - 2 - 3 3 
4.8 4 2 3 2 2 2 - 2 2 3 3 3 3 4 4 6 7 8 9 8 11 10 7 5 6 8 8 7 4 2 2 - 2 3 2 2 3 
6.7 4 2 2 2 2 2 3 2 3 2 3 5 7 8 11 8 7 11 14 18 15 12 16 14 15 12 8 6 3 2 2 2 3 3 4 4 4 
7.7a 4 4 3 4 3 2 3 2 2 3 4 5 8 7 8 6 6 11 14 15 11 11 10 7 6 6 5 5 3 2 2 2 3 3 4 4 4 

15.8a 3 4 5 8 7 5 6 6 5 6 6 5 5 4 3 5 4 2 
18.7 - 2 2 3 2 2 - - 2 3 2 4 5 4 3 5 4 8 14 11 7 6 5 4 3 2 2 2 2 2 
19.8a 3 3 4 4 4 4 3 5 4 4 4 3 2 3 3 2 2 
20.7a 3 2 2 - 2 2 2 - 2 2 3 3 2 3 4 4 5 5 8 5 4 4 4 3 3 2 2 - - - - X X - - - - 

23.8a 2 3 3 2 3 3 4 3 3 4 5 4 5 4 3 4 4 4 4 3 
27.8a 2 3 3 2 3 3 3 3 2 3 5 4 3 4 3 3 2 3 3 2 2 2 - 2 2 2 2 3 3 

28.7 4 2 3 4 2 3 3 2 3 3 5 4 5 4 5 6 11 12 11 9 8 6 4 4 5 5 5 5 3 2 2 3 3 3 3 4 

Table 69b 

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

Date Degrees south of the solar equator Degrees north of the solar equator 
GCT 90 8 5 8 0 7 5 7 0 6 5 60 55~50 45 40 35 36 $5 2i> 15 l6 5‘’ TT 5 lt> 15 20 25 30 35 46 45 50 55 60 65 70 75 80 85 56 
1554 
Apr 1.7 

2.7 
3.7 
4.8 
6.7 
7.7a 

15.8a 
18.7 
19.8a 
20.7a 
23.8a 
27.8a 
28.7 

--XXX---------____ 

2 
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Table 70 

Zurich Provisional Relative Sunspot lumbers 

April 1954 

♦Dependent on observations at Ziirich Observatory and its 
stations at Locarno and Arosa. 
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Table 71 

American Relative Sunspot dumbers 

March 1954 

Date rA' Date ra< 

1 10 17 24 

2 8 18 26 

3 9 19 19 

4 1 20 17 

5 0 21 15 

6 0 22 10 

7 0 23 0 

8 0 24 5 

9 0 25 1 

10 0 26 0 

11 0 27 0 

12 8 28 0 

13 19 29 0 

14 24 30 0 

15 26 31 0 

16 26 Mean: 8.0 
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Table ?2 

Solar Hares, April 195*+ 

It is hoped to publish the April 195^ solar flare 
data in a future issue of the T series. 
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Table 73 

Indices of Geomagnetic Activity for March 1954 

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

Magnetically selected quiet and disturbed days 

Gr. 
Day 
1954 

C 

Values Kp Final 
Selected 

Days 1 
three-hour 

2 3 4 
interval 

5 6 7 8 
Sum 

1 0.5 2o 2o 1+ lo lo 1- 1+ 4o 13+ Five 
2 0.8 4+ 4+ 3o 3- lo lo 3o 3o 22+ Quiet 
3 0.5 3o 3o 2- lo 2o 2+ 2o 2o 17o 
4 0.6 2- 2o 3o 2- 2+ 2- 3- 3o 18o 1 
5 0.6 4- 3- 2+ 3o 3o 2+ 2- 3- 21+ 3 

27 
6 0.5 3o 3o 1+ 2- 2o 2o 2o 2+ 17+ 28 
7 0.8 3o 4o 2o 3+ 3o 3o 3+ 3- 24+ 29 
8 0.7 2+ 3- 2o 2+ 2o 2o 2+ 4- 19+ 
9 0.9 3- 3o 2+ 3+ 2+ 5- 4+ 2o 25- 

10 0.6 lo 1+ 2+ 2+ 3- 2- 3o 3- 17o 

11 1.0 3+ 4o 4- 3o 3+ 4- 3+ 4- 28o Five 
12 0.7 3- 3- 3+ 2- 3+ 2+ 3o 3o 22o Disturbed 
13 1.0 2+ 2+ lo 2- 3- 4o 5- 3+ 22o 
14 1.4 4o 4+ 4+ 3+ 3+ 5+ 4+ 4+ 33+ 14 
15 1.2 5o 5- 5o 4- 4o 3o 4- 4o 33o 15 

20 
16 0.9 3o 4- 4- 3-1 4- 2+ 4- 3- 26o 23 
17 1.1 3o 3o 2- 2o 2+ 4+ 4+ 4- 24+ 24 
18 1.0 5o 4o 3+ 3+ 3o 3o 4- 2- 27o 
19 0.7 3o 2o lo 1+ 4- 2+ 3o 3o 19+ 
20 1.0 4o 3o 4o 4- 3o 4- 3+ 4o 29- 

21 0.8 4- 2- 2+ 2+ lo 2+ 4- 3- 20- Ten 
22 1.2 4- 2o 2o 3- lo 2+ 6o 5+ 25o Quiet 
23 1.5 50 4- 4+ 4o 4o 3+ 6o 6o 36+ 
24 1.2 4+ 4o 4+ 4+ 2+ 4o 4+ 4+ 32o 1 

25 0.8 4o 3+ 4- 3o 2o 2+ 3+ 2o 24- 3 
A 

26 0.9 3- 3+ 3o 4- 4- 3+ 3+ 3o 26o 6 

27 0.3 4- 3- 3- 2+ 1- 04- 2- 1+ 15+ 10 

28 0.2 3- 1+ 2o 1+ 1- 1+ 2o 2o 13+ 19 

29 0.2 2o 1- 1+ 1+ lo 2- 2- 2o 12- 27 

30 1.0 4- 2o 1+ 2- 4o 3- 3o 4+ 23- 28 

31 0.6 2+ 3- 3+ 2- 2o 2o 3- 3- 19+ 29 

Mean 0.59 31 
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Table yk 

Sudden Ionosphere Disturbances 

It i® hoped to bring the SID data up to date in a future 
issue of the F series. 

lot®; Observers are invited to send to the CEPL information 
on times of beginning and end of Budden ionosphere disturbances 
for publication as above. Address letters to the Central Eadio 
Propagation Laboratory. national Bureau of Standards, Boulder, 

Colorado, 



GRAPHS OF IONOSPHERIC DATA 
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-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig. 2. WASHINGTON, D. C. APRIL 1954 

-LIMITING 

-LIMITING 

-LIMITING 

FREQUENCY = 3 Me 

FREQUENCY = 5 Me 

FREQUENCY = 7 Me 

Fig.4 INVERNESS, SCOTLAND AUGUST 1953 
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Fig.5. SLOUGH, ENGLAND 

51.5° N, 0.6° W AUGUST 1953 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig 6. SLOUGH, ENGLAND AUGUST 1953 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig. 8. KHARTOUM, SUDAN AUGUST 1953 
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00 02 04 06 08 10 12 14 16 18 20 22 00 

Fig 9. SINGAPORE, BRITISH MALAYA 

I 3° N 103.8° E AUGUST 1953 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me. AUGUST 1953 

Fig. 10 SINGAPORE,BRITISH MALAYA 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig. 12. RAROTONGA I. AUGUST 1953 
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Vj r 'k. V >*w.._lZJ_1/ N ____LA__/ \ Y ____ 
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 

Fig.20. INVERNESS, SCOTLAND JULY 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me. 

Fig.22. LINDAU/HARZ, GERMANY JULY 1953 
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Fig,24. SLOUGH, ENGLAND JULY 1953 
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Fig.33 INVERNESS, SCOTLAND 

57.4° N, 4.2° W_JUNE 1953 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY * 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig.34. INVERNESS, SCOTLAND JUNE 1953 
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Fig 45. FALKLAND IS. 

51.7° S, 57 8° W_JUNE 1953 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig 46. FALKLAND IS. JUNE 1953 

00 02 04 06 OS 10 12 14 16 10 20 22 00 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me 
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Fig 48 CHURCHILL, CANADA MAY 1953 
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Fig. 65. INVERNESS, SCOTLAND 

57 4° N, 4.2° W_APRIL 1953 

-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig 66 INVERNESS, SCOTLAND APRIL 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 
APRIL 1953 

Fig 70. SINGAPORE, BRITISH MALAYA 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me 

Fig.82 POITIERS, FRANCE MARCH 1953 
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-LIMITING FREQUENCY = 3 Me. 

-LIMITING FREQUENCY = 5 Me. 

-LIMITING FREQUENCY = 7 Me. 

Fig.90. POITIERS, FRANCE FEBRUARY 1953 

Fig.91. CASABLANCA, MOROCCO 

33.6° N, 7.6° W FEBRUARY 1953 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY = 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig. 92 CASABLANCA,MOROCCO FEBRUARY 1953 
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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. Semimonthly Frequency Revision Factors For CRPL Basic Radio Propagation Prediction Reports. 

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

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




