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PREFACE“

By S. Chapman

It is a matter of great satisfaction that amidst the political and military dis-

turbances of the present time, so many magnetic observatories‘ *-, widely spread
over the globe, are able and‘willing to cooperate in this beneficial scientific enter-

prise--the characterization of several aspects of the magnetic state of the earth,

for intervals of time that range from three hours to a (Greenwich) day, a month, a

year. The fact and knowledge of this cooperation links the observatories, their

Directors and staffs, sometimes isolated and far removed from centers of culture,

into a community with common interests, and a wider geophysical outlook than is

provided by the data from any one observatory. Each has a share in the production

of the Bulletins, and may find satisfaction in the thought that its data contribute to

a synthesis that is of interest not only to all workers in geomagnetism but also to

those in the fields of solar and ionospheric physics and radio communication.

The preparation of most of the contents of this Bulletin was supervised by Dr.

I. Veldkamp, who has also added some special new features, particularly his inter-

esting study of six selected solar flare magnetic effects 'in 1949, leading to six

world maps (pp. 98-103 ) showing the inferred associated electric current systems

in the ionosphere.

The cooperating observatories have shown most laudable zeal in providing data

on sudden storm commencements, other sudden impulses, solar flare effects, and

in some cases magnetogr‘ams of special interest, whose concentration at one place

may materially lighten the labors of workers who wish to study the variations con-

cerned. The wealth of data on sudden magnetic, impulses and commencements calls

for consideration of the best way of presenting and treating such material--a ques—

tion to receive attention at the forthcoming General Assembly of the Association at

Brussels in August 1951.

Dr. ]. Bartels, Chairman of the Committee supervising the production of

these Bulletinshhas made a valuable study of the possibility of standardizing the

assignment of the daily international magnetic character figures C; he has shown

how the three-hour indices Kp based on the indices K supplied by each cooperating

observatory can be used as the basis for daily character figures Cp ,closely similar

in distribution to the character figures Ci as formerly determined. His method will
be considered at the General Assembly at Brussels as a possible new method for

adoption. Its main value would not be that it would release those observatories that

already supply K figures from the task of supplying also daily local character fig—

ures C as in the past; its virtue would be that Cp would be determined on a more

objective basis than heretofore, thus giving a more uniform series of daily figures.

‘New readers of these Bulletins may usefully refer to the Preface to Bulletin 12c.

There they will find an outline of the purpose and recent background of the organi-

zation and work that lead to the production of these valuable contributions to summa-

rized geophysical data. Users of the Bulletins may find it well to note in their cop—

ies of earlier Bulletins the existence of the corrections noted in Table 1a.

* *A new contributor to this Bulletin is the North African observatory of Taman-

rasset.





GEOMAGNETIC DATA, 1950

Introduction

me list of observatories contains data of all contributing magnetic observa-

tories. The stations have been arranged according to geographic latitude. The

first page gives the name of the observatory and its two-letter symbol, the name of

the collaborator and the geographic and geomagnetic coordinates. The second page

gives the scale values of_the instruments, used for scaling K or (and) C, the lower

limit for K = 9, and the range of disturbances on a day with character figure C = 1.
The third page gives information on the method used by a number of observatories
for checking the solar-flare effects found in the magnetograms. The column "lono-

spheric Station or Radio-Service” indicates the ionospheric or solar observatory
or the radio-service whose reports on Dellinger-effects, eruptions on the sun and

black-outs in the radio-communication, enable the magnetic observatory to disting-
uish between a solar-flare effect and a common bay-disturbance.

Figure A shows graphically which observatories have furnished K—figures for

1936-1950. The symbols for the observatories, which are not found in the list for

1950, are explained in Bulletin 12. During the months of January to August 1950, 38
observatories sent their K-indices. Beginning with September 1950 the observatory
Nantes (Na) joined the K-group, but the number of observatories was reduced again
to 88 in December, when the observatory za—sé (ZS) was closed by the Chinese

military authorities.

Table 1 gives the eight K-indices for each magnetic observatory for every

day of 19501). The observatories are indicated by the symbols given in the list of

observatories, and are arranged in the order of geomagnetic latitude. When a value

K is missing, a hyphen is used. Interpolated values are indicated by dots above the

figures. The actual scaled K-indices are given, without any reduction for a pre-
sumed solar—flare effect.

Table 1a gives K-figures for 1950 from the observatory Tn, which arrived

after completion of table 1, and corrected K—indices for the years 1930, 1931, 1934,
1935, 1936, 1937, 1933, 1939, 1940, 1941, 1942, 1943, 1944, 1945, 1946, 1947, 1948
and 1949 from the observatory Lo.

Table 2 shows the mean Kw, the mean values of the K-indices for each three-

hour interval. It also gives the sum of the eight Kw-figures for each day. The

mean values are based on the K—indices of table 1.

Table 3 gives the C-figures for 45 stations (44 stations in December) for

every day of 1950. A hyphen is used when a value is missing. The table also

gives the sum of C-figures for the whole month for each observatory in the column

at the right. At the bottom of the table the sums for every day are shown, together
with the magnetically selected days of each month. The selected days are summa-

rized in table '7.

Table 4 shows the international magnetic character figures C, 1950, obtained

by averaging the values of table 3 for every day.

1)As for the scheme of K-indices, the reader is referred to Terr. Mag. and Atm.

Elec., vol. 44, pp. 411—433 (1939), and vol. 46, pp. 301-303 (1941).



Tahlej gives the monthly mean values of Kw for each of the eight three-hour

intervals, the monthly mean Kw and the monthly mean C. It also *ives the annual

means for 1950. 4

Table 6 gives the annual means for the years 1940-1950.

Table ’7 gives a summary of the selected quiet and disturbed days for 1950.

The selection was made on the basis of four criteria. (a)C ;(b) the sum of the

eight values of Kw; (c) the sum of the squares of the eight Kw; (d) the greatest of

the eight values of Kw. The days of each month were ass1gned relative
‘

order

numbers” according to the four criteria, the four order numbers were averaged
and the days with highest and lowest mean order numbers were selected for the

five disturbed and the ten quiet days. The five quiet days were selected from the

ten under avoidance of a 14 days’ period in order to reduce a lunar influence on

the mean daily variation on the five quiet days.

Table 8 is a list of sudden commencements followed by a magnetic storm or

a period of storminess (s.s.c.). The most important cases are marked by an aster-

isk. The times of the column at the left are mean values with special regard to

data of quick- run records Most of the 3'7 observatories which checked the times

agreed to the mean values, but some of them gave different times, indicated in the

table. The checking observatories were: Tr, Co, So, Le, D0, 51, Es, Lo, RS, Wn,

Wi, Ab, Ni, Ma, Sw, CF, Ch, -Fu, Eb, T1, SF, Tu, Ks, S], Te, He, Ka, Ho, Hu, Va,

El, Ap, Pi, Hr, Wa, To, Am.

Observatories, which found a slight disturbance, without being clear about

its character, are indicated by the word Wdoubtful

Table 8a gives times of sudden displacements in the magnetograms, resembl-

ing typical sudden commencements, which were however not followed by a magnetic

storm.

Table 9 is a list of polar or pulsat1ona1 sudden commencements (p. s.c. ). This

means a type of sudden displacement in the magnetogram, which is followed by a

pulsation and (or) a bay--disturbance.

Table 9a gives a summary of sudden geomagnetic changes or impulses which

could not be classified as s.s.c. or p.s.c.

Table 9b summarizes times of small geomagnetic changes which were confirm-

ed by only a few of the 37 checking observatories.

Table 10 gives a summary of solar-flare effects, reported by the observator-

ieszl. The times tabulated in the column at the left indicate the beginning of the

solar-flare effect. Very important cases are marked by an asterisk. A check of

the solar-flare effect was made by 33 observatories: Tr, C0, Le, Do, Si, Es, RS,

Wn, Wi, Ab, Ni, Ma, cr, Ch, Fu, Eb, T1, Tu, Ks, 5], Te, He, Ka, Ho, Hu, Va, E1, ,5

Ap, Pi, Hr, Wa, TofAm.

Stations lying on the daylight-hemisphere, which reported a clear effect, have _

been written behind the indicated times. Underlined are observatories lying near

2>The’ reader is referred to papers on solar-flare effects in Terr. Mag. and Atm.

Elec.
.,

vol. 41, pp. 404- 406 (1936), and v01. 42, pp. 109- 122 (1937).



the subsolar point. Stations lying in the twilight-zone of the dark hemisphere are

indicated by dotted brackets. Stations in full dark, which reported a clear disturb-

ance, have been given in parentheses. As is to be expected, such cases are rather

infrequent.

Furthermore, the stations on the daylight-hemisphere have been mentioned

which were in doubt about the presumed solar-flare effect, as well as the stations

in daylight which could not find this type of disturbance at the indicated time.

Stations on the nightside of the earth, which gave a negative or doubtful

answer, have been omitted.

In cases, where one or more stations reported a simultaneous disturbance
from an ionospheric or solar observatory or from a radio-service, which gave

support to the solar-flare effect, the indicated time has been underlined.

It must be emphasized that it is not quite certain that all cases of this table

represent real solar—flare effects. This holds especially for the small effects

which are difficult to distinguish from other disturbances.

Table 10a gives doubtful solar-flare effects. As doubtful have been consider-
ed those cases, Where the stations near the subsolar point reported no effect, or

where one or two stations on the nightside of the earth mentioned a bay-disturbance.
Meanwhile, it is quite possible that a part of the cases of this table are real solar—

flare effects. The underlining of times and stations, and the use of brackets, has

the same meaning as in table 10.

Table 10b summarizes times of presumed solar-flare effects, which have

proved to be most probably no real solar—flare effects, as several stations in full

dark reported a sudden commencement or a bay disturbance at the indicated time,
whereas stations in full daylight found only a doubtful effect, or a disturbance which

did not agree with an increase of the normal daily variation.

Table 11 gives a number of ionospheric disturbances, which were not accom-

panied by a clear geomagnetic effect.

Table 12 is a list of magnetograms, 1950, recommended for reproduction.
The great magnetic storms and strong solar-flare effects are summarized. Addi-

tional magnetograms recommended by a few observatories.

Table 13 is a report on six selected solar-flare effects, recorded in 1949,
viz. February 01d 12h 19m, September 05d 12h 30m, September 13d 13h 03111, Sep-
tember 17d 17h 16m, September 18d 09h 45m and October 02d 14h 01m.

The following observatories sent copies of magnetograms and (or) vector

drawings of the solar-flare effects, as well as data on the normal daily variation:

Co, Le, Si, Es, Lo, RS, Wn, Wi, Ab, Ni, CF, Ch, SM, Eb, Tl, 'I‘u, Ks, SI, Te, He,

Ho, Hu, Va, El, Pi and Hr. Furthermore, magnetograms from the magnetic obser-

vatory on the South Orkney islands (Or) were available.

The observatories Tr, Ka, Ap, To and Am reported that no solar—flare effect

had been registered at the indicated times.

Six maps show the overhead currents necessary to produce the s.f.e.’s and

the currents of the normal daily variation. In order to avoid overcrowding of the
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vectors in the northwestern part of Europe, mean values for the stations Le, Es,

Lo, RS, Wn, Wi, Ab and Ni are drawn at a point indicated by the symbol NE. The

same was done for the stations CF, Eb and T1. Here the mean values are drawn

at the point indicated by SE.

For the normal daily variation the mean value on the five international quiet

days of the month was used, except for the six U.S.C.G.S. observatories (Co, Si, Ch,

Tu, SJ, Ho) which forwarded the mean daily variation for all days.

Most observatories sent also vector drawings of the daily variation on the

days of the solar-flare effects, or copies of magnetograms from which this daily
variation on the day itself could be calculated. It turned out that in general the

s.f.e. disturbance-vector did not coincide better with the vector of the daily varia-

tion on the day itself than with the mean values of five international quiet days. An

exception was found for the station Hu. Here the best agreement was obtained when

the diurnal variation on the day of the s.f.e. was calculated, taking the night-value

(the mean value of the curve between 22h and 02h local time) as base-line from

which the daily variation was measured.

Table 14 lists planetary three-hour-range indices Kp for 1950. For a de-

scription of the meaning of Kp, the reader is referred to the Journal of Geophysical
Research, vol. 54, pp. 296-297, September 1949.

The final portion of this Bulletin, starting on page 109, is a study prepared by

Prof. J. Bartels which demonstrates the correlation between the well known daily

international character figure, Ci, and the planetary character figure, Cp, the latter

being derived from the planetary three—hour-range indices, Kp. Prof. Bartels con-

cludes from this study that ”the planetary character figure Cp, based exclusively

on Kp-indices, appears to meet the requirements of the lATME for an adequate and

homogeneous continuation of the series of daily international magnetic character—

figures, Ci.

Committee on Characterization of Magnetic Disturbances

I. Bartels, Chairman, I. Veldkamp

Geophysikalisches Institut Kon. Nederlandsch Met. Instituut

Gottingen, Germany De Bilt, Holland
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TABLE 1 THREE-HOUE-RANGE INDICES, K, 1950

Jan. 1 2 3 4 5 6

r 1

Co 2121 1211 1322 0000 0003 4001 0043 1221 1013 3210 0214 5321
So 3121 1332 3211 0000 1111 1004 2122 2354 1211 1221 2211 2443
Le 3121 1221 3311 1001 1111 1013 1111 1233 1111 1111 1311 2332
Do 3111 1221 3311 0000 0012 2003 2122 2344 1112 1212 1301 2432
Ne 2120 0111 1322 0001 1002 3110 1042 1221 1122 2211 1223 3222

Si 2110 0111 1212 0000 0002 3101 1032 1121 1023 1210 1113 3311
Es 2121 1211 3321 0000 1112 2003 1022 2233 1122 2211 1301 2232

Lo 3222 1222 3321 1111 1112 2013 2112 2244 1212 2222 1312 3332

RS 3212 1222 3321 0000 1012 2103 2122 2343 1112 2221 1312 3333

Ag 3221 2322 3321 2321 2101 3122 1032 2332 1122 2221 3322 3322
Wu 3221 1332 3321 0111 2112 3014 3122 2344 2222 2222 2412 2333
W1 3121 1221 2221 0000 2111 2103 2112 2244 2122 2222 2312 2333

Ab 3121 1221 3322 1111 1113 2114 2122 2333 1213 2212 1311 3332

N1 3221 1322 3321 0111 2112 2114 3112 2344 1222 2222 2312 2333

Ma 3222 2322 2330 0011 2112 2014 2112 2232 2232 2222 2312 2332

SW 3111 1322 3221 1110 1112 2113 2122 1232 1221 2211 1311 2332
CF 2222 1222 3221 0001 2112 3113 2112 2223 1112 2211 1312 2332

Ch 3221 2212 3321 0010 2101 2012 2132 2222 1122 2111 3312 2222

Fu 3222 2222 3323 1111 1112 2213 3112 2243 1222 2222 2322 3332
Eb 2111 1212 3320 0010 1112 2013 1011 2232 1122 2122 2311 2332
T1 2121 2322 3320 0010 1112 3013 2121 2232 1212 2122 2311 3332

S“ 3233 3322 3333 3011 1122 3214 2123 323- 0——— 2133 2301 2443

Tu 3221 0222 3331 0011 2102 2012 2132 2322 1132 2222 2312 2322
KB 3333 2221 1143 2222 1122 3114 2223 3343 2243 -232 1222 3433
SJ 1121 0322 3311 0111 2111 1121 1111 2232 1121 2112 2211 1221

K5 3221 1421 3321 0111 2212 3212 1232 2221 2222 3321 2213 3322
Ho 2110 0222 3131 0111 1101 2012 1131 1232 2222 2121 2101 2122

ZS 2211 1321 2331 0111 2112 3011 1131 2332 1131 3321 1212 3320

A1 1121 1321 2221 1111 1122 2112 1232 2232 1232 2311 1212 2431

Hu 1011 4532 3321 1321 2103 3122 1131 3552 1122 4342 2212 4542

AP 3322 1323 3122 1212 3321 2033 2233 2242 3332 3113 2112 322-
P1 2231 1431 4422 1233 2102 0123 1131 2442 3232 2211 2222 0423
Hr 1334 3322 3331 1211 2123 4113 2233 3332 2233 4311 2223 3432

WE 5332 1433 5432 1222 5323 3223 3333 2343 4532 3223 3423 3333

T0 3331 1433 3432 0123 4322 3123 3343 2333 1332 3213 3432 3323

Am 3221 1232 3322 1123 3321 2123 2232 2232 2222 3222 3321 2233
Jan. 7 8 9 10 11 .

12

Tr 4322 2362 1100 0023 4521 1114 4311 2235 4111 1 35 2200 1454

00 1123 6321 0001 0000 1322 2000 0133 1111 1112 2212 1100 1211

So 3311 2351 0000 0012 3421 1123 4311 1134 3111 1224 1110 1353

Le 2212 2231 1000 0001 3331 1012 3211 1123 3111 1123 2111 1232

Do 2211 3240 0000 0003 3331 2012 3212 1134 2111 1124 2101 1132

Ma 3333 4221 1010 0000 1332 1010 1233 1111 2101 1212 1210 0121

Si 1133 4210 1001 0010 2322 1020 1122 1111 0013 1212 1100 0110

Es 2212 2131 0000 1001 3321 2011 3211 1124 2111 1123 2101 2232

Lo 2212 3232 1101 0011 4322 2012 3212 1124 3112 2224 2212 2342

RS 3112 2231 0101 0001 3322 2012 3212 1134 3112 2224 2111 1242

Ag 4223 3221 1201 2222 3421 2231 3222 1213 2312 2213 2311 1222

Wu 3212 3241 1100 0112 3332 2012 4222 1134 3212 2234 2212 2342

W1 2222 2331 1100 1001 3331 2112 3211 1124 2111 1234 2101 2332

Ab 3222 3231 0112 1111 3333 2121 4212 2124 3112 1224 2112 1232

N1 3222 3241 1111 1--1 3322 2112 4222 1134 3212 2234 2211 2342

Ma 3211 3242 1100 0001 2311 2112 3221 1124 3111 1224 2111 2232

SW 2111 2231 0100 1111 3322 2011 3112 1123 2111 1224 2211 2232

CF 2212 2231 1212 0001 3322 2011 3222 1123 3222 2124 2221 2232

ch 3222 2121 1200 0010 3321 2031 2222 1113 2211 1113 2211 1111

Pu 2223 3331 1112 1111 3322 2111 3223 3234 3222 2224 2222 2332
Eb 2222 3232 0100 0001 3322 3011 3222 1124 3212 2224 2111 2122

T1 2222 3331 0000 0011 3321 2121 3222 1124 3211 2123 2211 2232

SF 3223 3342 0023 2011 3333 3122 4332 2014 4000 1114 3200 1222

Tu 3232 4221 1100 0111 4331 2120 2322 1212 2222 1212 2210 0222

KS 2221 3341 0000 0012 3332 3122 3333 3224 2221 1324 3221 2340

SJ 3132 2321 1100 1111 2321 2121 2211 1112 2111 0212 2210 1222

Ka 3322 3321 1100 0102 2332 3111 3322 2222 2222 3112 2211 2331

Ho 2311 3112 1100 0012 3321 2120 2222 1112 0112 1112 2200 0121
ZS 2331 3110 1430 0100 1002 3110 3422 1111 1221 2112 2111 1220

A1 2212 3230 1111 1111 2332 3112 2332 2222 1221 1223 2211 2341

Hu 2222 4432 1101 2221 1323 3331 3222 3322 2113 3322 2212 3332

Ap --- ---- 2300 1113 3--- ---2 3332 1122 3212 1123 3311 2223
P1 3231 3322 0102 3223 3323 5243 3323 1232 2213 2433 3312 2303

111‘ 3333 4231 1112 1111 2333 3111 3332 3213 3233 4313 3232 2331

Wu 3432 3243 4534 1212 4542 3112 3433 2223 4322 2324 4332 2343

To 3432 3332 4330 1123 2442 3222 3342 2232 2322 2323 4321 2332

Am 3422 3120 3110 0113 4432 2021 3331 1123 3322 2223 3310 1122



TABLE 1 THREE-HOUR—RANGE INDICES, K, 1950

Jan. 13 14 15 16 17 15

2211 2453 3523 4355 0011 3352 0332 1236 3000 1142 3321 0014

1113 3311 1235 5432 0005 6311 0143 2311 1003 2111 0101 3000

So 3111 2543 2422 3355 0022 3332 1221 1225 2011 1043 1221 0004

3111 2233 2323 2253 0013 2222 1221 1 1001 1132 1221 1003

2011 2333 2333 3353 0013 3331 0221 1 2011 1033 2221 0003

We 2222 2311 2233 4333 1005 5221 0152 1 1002 2211 1200 1011

31 1123 2221 2223 3331 0004 4221 0141 1 1002 1101 0200 2011

E5 2011 2322 2333 3253 0023 3322 0332 1 1011 1122 2211 1002

L0 3222 2332 2333 3453 0123 3332 1222 1224 2111 1133 2322 0013

HS 3111 2332 2433 3354 0023 3332 1332 1224 2102 1033 2322 0003

Ag 3312 3321 2523 3332 0004 4222 1442 2222 1002 3222 1311 2121

Wn 3111 2332 2434 3353 0133 3331 1332 1224 2112 1133 2321 0014

W1 2112 2332 2323 3353 1014 4332 1222 1224 2011 1133 1312 1013

Ab 3222 2332 2334 4353 0024 3332 1333 1224 2002 2032 2312 1113

N1 3211 2342 2433 3353 1122 3332 1332 1224 2112 1133 2321 1013

LE 3111 2322 2333 3353 0123 3322 2222 2234 2111 1131 2321 0003

SW 2111 2322 2323 3343 0122 2——1 0232 1224 2122 1132 1-21 1113

CF 2111 1222 2423 3352 0013 2222 1332 2123 2112 1132 2221 0003

Ch 2212 3121 2533 3232 0013 3222 1442 2222 1001 1121 1310 1012

Fu 3222 2332 2323 3353 1124 3332 1232 2224 2112 2133 2322 2012

Eb 2001 4322 2334 3353 0012 2221 0322 2234 2001 1020 2310 0002

T1 3211 2322 2424 3342 0014 3222 1332 2233 2011 2021 2311 0012

SF 3211 4423 3435 4343 1014 4332 2233 1233 1001 1233 3323 1112

Tu 2222 2222 3434 3332 1013 4322 2242 1223 2012 1222 2311 1012

KB 2112 3233 3545 3463 1022 4333 2132 1234 1011 2231 2222 0013

SJ 2112 2321 3333 3242 1002 2322 1231 1222 1001 1121 1210 0012

Ka 2122 3223 3434 4442 1124 4332 2232 2222 2012 1122 2332 2011

Ho 1111 2212 3434 3333 1112 2123 1221 0022 1000 1001 2300 1002

ZS 1112 3232 4434 3442 1123 4222 2231 1211 1011 2121 2311 1011

A1 0222 3332 2534 4443 1124 4221 1322 1213 1111 1221 2211 1012

Rm 2221 4533 3335 5643 0013 4432 2221 3442 1012 3332 1212 3223

Ap 2221 3332 3534 3333 1122 3133 2322 1222 2222 1122 2322 1143

Pi 3223 5542 3545 0352 0112 1332 2322 1212 2211 4042 2311 4033

Hr 2222 3423 3435 5243 0133 3322 1223 3123 1122 2122 2232 1112

WB 3432 3333 3535 4443 2344 3322 3332 3323 ---3 2232 3332 1023

To 3332 3333 3445 4453 3333 3332 2332 2223 2122 1232 3322 1122

A

3.0
A

a

NNJAN p.33Lga

Am 3332 2232 3434 4333 3223
3233

3332 2133 2211 1221 2311 2012

QJan: 1 20 22 23 24

T? 1112 2455 6533 4543 4322 3453 5432 1322 2021 0113 4213 5755

00 0036 4222 3366 6630 1126 4533 2424 3100 0022 1011 2234 6765

So 1112 1464 5332 4433 3322 3463 4331 1322 1021 1114 4213 5766

Le 1122 2234 4332 3432 3323 2442 3312 1211 1121 1112 3212 3887

Do 0111 1244 5422 4422 3322 3543 3322 0221 2020 1011 3213 4987

Re 1155 4222 3365 6320 2246 4323 2533 2111 0024 0111 1244 4544

$1 0034 3232 2355 6530 1135 4332 1423 2100 0032 0021 1233 5754

E5 1122 2233 4333 3331 3324 3442 3222 1211 2121 1112 2213 4775

Lo 1122 2244 4332 4322 3323 3542 4322 1322 2121 1112 2223 4786

RS 1122 2243 4332 4322 4323 3552 3322 1221 2120 0112 2223 4766

Ag 1234 3223 4454 4431 3334 3332 2422 2221 2134 1222 2233 4554

Wu 1122 2243 5443 4422 4323 3542 4322 1311 2121 1123 2323 4776

Wi 0123 2234 4333 3432 3233 3442 3212 1211 1021 1112 2222 4656

Ab 0123 2234 4333 3412 3324 3442 4322 I312 2121 1112 2213 4666

Hi 1222 2243 4433 4422 4333 3542 3322 1221 2121 1123 2223 4766

LE 1222 2243 4332 4421 4323 3524 3322 1212 2122 1122 3223 3666

SW 1122 -233 4333 3411 3222 2442 3312 1311 2121 1112 2223 3755

CF 1122 2133 4322 3402 3222 3442 3322 1211 2121 1012 2213 3665

Ch 1233 2123 2343 3311 2334 2332 2412 1111 2134 1122 3333 3544

Fu 1233 2233 4323 3422 3323 3442 3322 2222 2132 2122 2223 3665

Eb 0233 2234 3232 3530 3234 3443 3222 1201 1130 1022 3223 3666

T1 1233 2234 4333 3421 3324 3442 3322 1211 2131 2023 3223 3666

SF 1233 3444 4344 3522 3235 3542 4323 2321 2132 3134 3-- 4766

Tu 1234 2223 3354 4432 3234 3343 4412 1211 1133 1124 3333 4654

KB 1333 2244 3331 4522 2233 3444 341- 1311 0132 2134 3432 5766

SJ 2223 1223 2342 2321 2332 1433 2311 1221 2020 1123 3322 3643

Ka 2334 4343 3243 5522 3234 4332 2212 2311 1132 1223 3323 5655

Ho 1223 3123 1132 2411 2214 3233 2211 0101 1031 1123 3322 4454

25 2333 3333 2333 5410 2324 4231 1212 0301 1131 2123 2432 5654

A1 2333 3342 2223 4322 2325 3342 2122 1311 0132 2123 3433 5754

Hu 2233 4443 3343 46:2 2224 5532 3313 3322 1033 3344 3323 5764

Ap 2233 2333 3233 2333 2223 2242 3322 1012 2131 1023 3322 4555

P1 3323 3254 3353 2432 2233 3342 3323 3233 1233 3233 4424 5764

Hr 1232 3223 3232 4432 1234 3321 3333 2211 1133 2123 3344 5766

We 3444 3344 4443 5432 4444 4333 3332 1312 3432 2234 4433 5655

To 3333 3344 4333 4432 3324 3233 2433 2213 2332 2333 4442 4655

Am 3334 3233 3333 3423 3334 4222 3422 2112 2231 1122 3432 3555



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

Jan. 25 26 27 20 29 30

Co 3446 5522 1233 4531 2303 4333 3223 5521 1111 0221 3354 1432
So 6433 3455 2311 2554 3312 2355 4312 3632 3210 1223 3233 1465
Le 4343 3234 2321 2222 3312 2333 3222 2331 2210 1222 3332 1253

5
Do 5443 3344 2221 3322 3312 2433 4312 1431 2200 0221 3222 0363
Me 3456 5422 1224 3322 1313 3223 3222 3311 1121 0111 2464 1222

Si 3446 4412 0222 3321 2203 3222 3232 3320 1110 0111 1454 0331
Es 3343 3324 2212 3322 3313 3333 3212 2421 3110 1221 3232 1343
Lo 4333 3434 2322 2322 3312 2443 4223 2431 2112 1222 3233 1363
RS 3343 3434 2312 2322 3302 2443 3223 2431 2211 1222 3232 2353

As 5555 3223 2422 2333 2312 3333 3322 3221 2211 0122 3454 2332
Wu 4343 3434 2322 3333 3312 3444 4223 2432 2210 1232 3232 1363
Wi 4342 3424 2222 3332 3222 2334 4222 2421 2101 1121 2121 1253
Ab 4343 4334 2322 3333 3323 3334 3223 2421 3221 1131 3232 1353
N1 4343 3434 2322 3333 3312 2343 4123 2432 2211 1232 3232 1353
Ma 4333 3434 2321 3323 2312 3333 3223 2432 3200 0322 3322 1352
SW 3333 3323 2211 2322 2312 2343 3223 2321 2111 1221 3122 1352
CF 3333 3324 2221 3322 2212 3333 3112 2321 2111 1222 3222 1353
ch 3545 3222 1311 2223 2311 2133 3222 1100 2210 0012 3353 0232
Fu 3343 3334 2322 3333 3332 3343 4333 3431 2231 1222 3233 2353

Eb 5454 3334 1411 3333 2302 4333 4223 3410 3100 0112 3221 0343

T1 3443 3324 2321 3333 3323 3334 4233 3311 3220 1122 3231 0342

SF 4343 3322 2421 4444 3333 3334 3332 4422 3132 2322 4232 2443
Tu 3555 3313 1223 2323 2312 2334 3322 1311 1210 0212 3454 0332

Ks 4353 3434 0321 3433 2323 3344 3322 2432 3001 1023 3222 0450
SJ 3543 3222 2211 2323 3312 1333 3211 1120 1110 1111 2322 1332
Re 3434 4423 1113 3323 3332 3333 3222 3321 2220 1222 2344 2431
H0 2335 2312 0112 3213 2201 2223 2101 1210 1100 0012 2131 0121

zs 2333 4523 1011 3312 3311 3331 2122 1220 1100 1211 3220 0542

A1 1342 3323 0121 3323 2212 3332 2222 2321 1110 1211 2233 0341
Hu 3443 5432 2212 5653 2213 4542 3223 3553 1101 2332 3333 1532

AP 3334 3322 3212 3234 2422 2223 2221 1222 2220 1133 2234 2223

P1 3545 0222 2224 2434 3322 0343 3313 2320 2202 3243 3333 1431
Br 3344 3324 0233 4333 3433 4333 1333 2321 2232 1012 2233 1332

We 3443 5533 3323 4424 3432 3344 4—- 3434 3333 2334 4444 1543

To 4443 4423 2222 4423 3322 3334 3332 2322 2212 1333 3333 2434

Am 3334 3423 2311 3334 3322 3333 3322 1222 1211 1103 2333 0333

31
Tr 2110 1034
Go 0021 3311

So 1011 1124

Le 1211 1113
D0 1100 0114

Me 0120 1200

51 0021 1110

Es 1001 1223 1

Lo 2111 0124

H3 1010 0024

Ag 2221 1122

VIn 11111124

Wi 0011 1124

Ab 1021 1223
211 11111124

LE 1111 1223
Sw 1111 1113
CF 1111 1123
Ch 1121 1122

Fu 1122 2223
Eb 1000 0223

21 1100 1223
S! 1011 2223

r, Tu 1120 0112

KS 0000 1224

SJ 1022 1122

K5 1011 2222

Ho 1000 0122

25 1101 2122

A1 1110 1123
Hu 1111 2342

Ap 1220 0134
P1 2121 0122

Hr 1222 1112

WE 4443 3223

To 4322 2233
Am 3211 1323



TABLE 1 THREE-HOUR—RANGE INDICES, K, 1950

Feb. 1 2 3 4 5 6

r 1 4 4

Co 0024 4120 0176 6643 2246 6554 2225 5553 1211 2221 0123 2112

So 1121 2120 1135 5553 2234 5474 3222 5676 2311 1431 0112 2221

Le 1211 1121 1143 5542 1123 3353 2112 3453 2321 1331 0121 2211

Do 1221 1110 1144 5631 0233 3353 2122 2563 2311 1430 0012 2301
Me 1233 3110 1176 6532 2157 5434 2133 4433 1420 1211 0233 2221

31 1233 2121 0067 7522 1146 5333 2123 4432 1410 1210 0133 2221

Es 0222 1321 1143 3431 1133 3243 2122 2453 2311 1331 0132 3321
Lo 1222 3121 1144 4442 1233 3353 2122 3553 2311 1431 C112 3322

RS 1221 2126 1143 4431 0133 3254 2122 3554 2410 1431 0122 2311

Ag 1223 2110 1165 5432 1155 3334 2132 3343 1420 1221 1333 3322
Wn 1221 2121 1144 4542 1233 3353 3222 3554 3411 1431 1222 3322

W1 1221 1110 1133 3431 0133 3353 2122 3554 1311 2331 0112 3212

Ab 1212 2131 1154 4432 1134 4354 2123 3554 2311 2331 0131 3321
N1 1222 1121 1144 3432 1233 3353 2122 3554 2311 1431 1212 3322

Ma 1222 2121 1143 3432 1134 3253 2122 3554 2311 1331 2222 3322
SW 1221 2221 1133 3432 0123 3243 2122 2553 2321 1331 0122 2322

CF 1221 2121 1133 3321 1223 3243 2112 2453 2311 1331 0122 2222

Ch 2222 1121 2255 4422 1144 2224 2122 2333 1311 1121 0322 3222
Fu 1222 3131 1133 4431 1123 4244 3122 4554 2321 2331 0122 2322
Eb 1211 1021 1243 4432 1133 3343 3111 3455 2300 0331 0121 3322

Tl 1222 2120 2244 4432 1134 4344 2112 3454 2311 1331 0222 3332
SF 2223 2231 2243 4432 1133 4245 2222 4565 2310 2322 0133 4432
Tu 2322 2222 3255 5432 1144 3334 2332 3333 1421 1321 1233 3322
K5 2331 2120 2344 4543 1134 4354 3223 4564 3333 2432 2224 4433
SJ 2222 1211 2234 2221 0133 2123 2221 2232 0310 0111 1212 3322
K3 1322 3111 2354 4322 1334 3344 3223 4443 2110 1321 1223 3322
Ho 1221 1013 2234 3312 1223 2223 2212 3233 0221 0112 1112 3213
ZS 1212 2112 3353 4321 1134 3335 2323 4532 1110 1311 1113 4422

A1 2221 2111 3263 3431 1234 3254 2332 4553 1111 1421 1222 3422
Hu 1211 3332 3344 5753 0134 4443 2223 4552 1301 1322 1223 3532

AP 3222 2124 3243 3332 1333 2224 3223 3232 2222 1231 2123 3322
Pi 2311 3332 3343 2433 0133 0215 2314 2342 0322 0211 1323 3412
Hr 2132 2111 3343 3442 2233 4345 2322 4453 1312 2221 1233 4323
We 4432 3324 4344 4333 4334 4335 4333 4443 4333 2334 4223 3323
To 3433 3223 4343 4334 3233 3334 3333 4443 2332 2333 3333 3323
Am 3432 2123 3343 4313 1234 3334 2333 3333 1330 0211 1323 3323
Feb. 7 8 9 10 11 12

Tr 2311 2356 2322 4446 6211 1465 3100 0213 0101 1004 5001 1132
00 1123 5232 1324 5531 3223 2423 1101 2000 0103 3001 1010 3110
So 2311 2457 2222 3556 5111 1475 3100 1112 0011 1004 3111 1131

Le 1312 2235 3222 2334 3122 1243 2101 1102 1111 1013 2012 1221

Do 1311 2245 1211 2333 4211 1354 2000 1212 0102 1003 2011 1221

Me 1222 4223 1523 3322 3233 2222 1000 0011 1212 2101 1020 1210

61 0222 3222 1423 3321 2132 1211 0000 1000 0102 2000 1020 1320
E5 1312 3234 2222 2323 3112 1243 1001 1101 0112 2003 2101 1221

L0 1312 2234 112— ——-2 4212 2343 2111 1212 1112 2003 2111 1232
RS 1311 2234 2122 2333 4212 1343 2100 1112 0112 1003 3012 1231

A5 1532 2234 1532 2333 3131 2333 2001 2211 1212 2012 2121 2221

Wn 1312 2244 2222 3333 4322 2354 2100 1112 0112 2113 3112 2231
Wi 1312 2234 1211 3333 4222 2243 1002 2111 0112 2103 2111 2121

Ab 1312 3235 1222 3333 4221 1343 1111 1101 1112 2103 3011 1221

N1 1312 2244 2222 2333 4222 1343 2111 1112 0112 2113 3112 2231
Ma 1312 2244 2212 2222 4222 2333 2110 1112 0112 2113 2111 2222

SW 1322 2234 2222 2323 3211 1243 1110 1112 0122 1012 2112 1231

CF 1312 2234 1222 3233 3211 1243 2011 1112 0112 2002 2112 2121

Ch 2521 2234 1531 2223 3231 1123 2001 1110 1212 1001 2111 1221

F“ 1322 2234 2231 2233 3222 2343 2111 2112 1112 2103 2122 2232
Eb 2401 2135 1221 2334 4220 1343 2000 1001 0113 3113 3111 2211

T1 2312 2135 2222 3324 4221 1344 2001 1101 0112 2002 3011 12m

SF 2321 3325 2222 1334 4232 2355 2220 1111 1013 3112 2111 1322
Tu 2422 2334 1432 2323 4221 1222 1001 1100 2213 2101 2121 2321

KS 3322 3335 1311 2323 4332 2354 3010 2102 2133 3112 3222 3221

SJ 1312 2233 1310 1221 3220 0122 1000 0001 1113 2011 2110 2222

K5 2323 3223 2231 3321 1311 1322 1010 1200 2012 3111 2221 2322

Ho 2303 3123 1222 1222 2211 0111 0100 0001 1012 2011 2100 12V

ZS 2241 2222 4230 1311 1110 1222 2000 1100 1102 2111 2111 1320
A1 2322 3223 1211 2223 3221 2342 1011 1201 1123 2111 2112 2321

Hu 2312 3444 2311 4421 3212 3442 1002 3310 2112 4220 2222 3431

AP 3313 3124 3122 2233 4210 0221 2211 0113 1323 2123 3211 2232
P1 3311 1324 1312 0212 4212 1322 1112 1322 2213 1224 3221 0433
Hr 3333 4234 1222 3314 3332 1143 2032 1110 1133 2101 2332 3321

We 4322 3343 3312 3433 4321 2343 5332 2213 2222 2112 4311 2322
To 4422 3244 2323 3433 4322 2323 2211 1122 2212 3113 3321 2222

Am 2323 4123 2322 3323 2321 1223 3111 1012 2222 2101 3210 1221



TABLE 1 THREE-HOUR—RANGE INDICES, K. 1950

Feb. 13 14 15 16 17’ 18
.1:

CO 0000 1000 0100 1131 1034 4111 1002 3011 1010 3100 0001 0011
So 0011 1120 0200 1222 2112 1132 1111 1112 1101 1000 0001 1131
Le 1111 1110 1201 1121 2112 1121 1111 1112 1112 1100 1011 1221
D0 0020 0110 0200 0121 2112 1032 1001 0002 0000 1000 0001 0221
Me 0010 1120 2200 1232 1133 2111 1012 1110 0230 1011 0001 1111
$1 0000 1110 0100 0131 1133 1111 1011 1000 1230 1000 0001 0011
Es 1121 1110 1302 1121 2122 2132 1002 2112 0102 1100 1002 1232
Lo 1121 1120 1200 1121 2112 2132 2112 1212 1012 1100 0001 1232
as 0122 0120 2200 0111 2122 1132 2112 1002 0002 1000 0002 1122

A3 1110 2220 3310 1232 1112 2222 1011 2111 0221 1111 0001 1222
Wu 1111 1121 1301 1121 3222 2132 2112 1012 1111 2001 1012 1222
w: 1121 1110 0211 2021 2122 1231 1112 2112 0010 1000 0002 1122
Ah 1112 1210 1212 1221 2113 1232 1013 1212 1022 1100 1022 1323
N1 1121 1221 1301 1121 2122 1132 2112 1112 1111 2011 1011 1222
Ma 1110 0111 1200 1122 2212 1132 1111 1112 1111 2000 1011 2232
Sw 1122 1120 1211 1121 2123 2231 1112 1012 0022 -—10 1112 2112
0? 1111 1111 1211 2121 2212 2131 1101 1102 0012 2101 1002 2222
Ch 0110 0121 2300 1122 2122 2121 1001 2111 0220 2111 0000 1122

Fu 1122 2220 1221 1121 2123 2232 2122 1112 1023 1010 1012 2232
Eb 0110 0110 2200 1021 1122 1122 1111 1112 1011 1000 1001 1222
21 1111 0110 1300 1121 2112 1221 1002 1112 0020 2001 2001 1132
at 1212 1000 2211 1231 2313 2333 2211 2123 1131 2211 1011 1233
Tu 0120 1221 2211 1122 2222 2222 1011 1111 0221 1001 1011 1222
KB 0222 0330 2311 1122 2243 1211 1012 1011 0001 0001 1011 1223
SJ 0110 0220 2211 1121 1121 1121 1001 0110 0210 0011 1001 1222

K5 1212 0330 2120 2222 2322 2222 1112 3111 4211 1111 2121 1222
Ho 0001 0121 1100 1022 2122 0121 2000 1011 3011 1001 1000 1213
23 0111 0120 1100 1121 2221 1122 1100 2110 3110 1000 1011 0323
41 0111 0221 2101 2221 2251 1221 1121 1111 1111 1001 1011 2222

Hu 0112 2340 2100 2442 2222 2322 1012 3221 0112 3122 1112 2443
Ap 2212 1133 3220 2133 2123 1222 2222 2112 4222 2232 2211 1233
P1 0121 3211 3221 2112 2223 3322 2002 4031 0221 3131 2112 4223
Hr 0122 2100 2221 2212 2243 1121 0011 0001 0132 2211 1143 3212
We 4332 3334 4420 0112 4442 2234 4322 2111 4332 2213 3332 2333
To 3222 1222 3311 2233 3333 2132 3222 2113 4321 2113 3322 1222

Am 2211 0213 3220 0122 3223 2122 2211 1011 3211 2122 1111 0212

Feb. 1 20 21 22 23 24
r 1010 0001 1111 2577 753 547 7442 4 75 4335 557 744 21

Co 0110 0001 0102 5586 4777 7653 4343 4553 2228 8676 4654 2233
So 1111 1101 1211 2678 7744 5567 7333 3675 4215 7668 7844 2155
Le 1111 1102 2112 2598 7953 4445 4333 3343 3123 6477 6743 2145
D0 0110 1102 2202 2789 9954 5556 5233 3454 3204 7689 8854 3045
Na 1110 0111 1111 3576 6887 7735 4543 3343 3237 6666 6765 2233
51 0110 0112 1122 3586 6887 7643 3332 2433 1117 7555 5853 1232
ES 1112 1103 2212 3599 7743 4444 3233 3453 2214 4455 5643 2144
Lo 1111 1102 2222 3599 8744 4545 4333 2454 3214 6567 6743 2044
RS 1111 1113 2222 3499 6643 4444 3343 2453 3124 5456 5643 2144
48 1210 1112 2222 3579 8874 5445 5443 3344 4227 7566 8763 2234
Wn 1212 1113 3322 3599 6644 5454 4343 3554 3114 5566 5653 2144
W1 1121 1113 3212 3589 6643 4454 4332 3563 3114 4456 5542 2254
Ab 1222 2213 3213 3588 6644 4454 4333 3454 3225 5466 5554 2145
N1 1211 1113 3211 3578 5643 4454 4333 3554 3214 4566 5643 2144
Ma 2211 1113 2212 2479 5533 3454 4233 3453 2215 4465 5543 2145
sw 1221 1012 2122 2587 5533 4443 3233 3444 3124 4455 4533 1044
CF 1211 1113 2222 3476 5443 4434 4233 2453 3114 4455 4333 2144
Ch 2220 2112 2322 2577 6554 4435 4433 3244 3126 6445 6553 1133
Fu 1223 1213 2222 3578 5533 4444 4333 3453 3224 4455 5543 2144
Eb 1221 1212 2212 2488 7744 4454 4332 3454 2125 5556 5643 2144
21 2321 1113 3212 3588 5543 5554 4333 3454 2215 5466 5543 2044
SF 2323 3313 3312 3677 7644 5545 5343 2455 3326 5466 6654 3245
Tu 2331 1112 2322 2676 6765 4554 5443 3544 2116 6565 4753 0144
KS 2431 2214 3322 3787 6644 5555 5333 3454 2106 5576 6644 3255
SJ 2220 1112 2211 2586 5552 4444 3321 3344 2104 3364 5642 0032
K3 4331 1212 2323 3576 5444 5434 4333 2443 2004 4555 4543 1135
H0 2221 1113 2211 3566 5554 4334 4242 1334 1215 5354 3543 0033
ZS 3431 1113 3322 3576 5444 5333 4232 2453 0005 4554 4524 1012
41 2431 2212 2333 3786 5543 5554 4232 3554 1025 5555 5444 1143
Hu 2322 3331 2312 3877 4420 5443 2121 5555 2114 6565 5554 3342
AP 3331 1323 3322 3675 5555 4344 3332 2334 2225 4354 3543 2232
P1 3333 4333 3302 5696 5654 2344 3432 5415 3224 4464 5643 5252
Hr 2243 2113 2243 3688 6534 3534 4233 2444 1234 4466 5444 3234
Wa 3332 1213 3333 3577 6554 5455 5344 3553 3324 5555 5654 2244
To 3431 1223 3432 3476 5655 5445 3443 2444 2225 5565 4543 2134
Am 2330 0123 2322 3587 6764 5434 3443 2334 2215 5454 5543 1143



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

Feb. 25 26 27 2b

Tr 6533 2111 1010 0000 0000 2003 2123 3333

Co 3236 5112 1100 0000 0000 2012 1045 4421

So 6523 3211 1000 0000 0111 2002 1123 2223

Le 4422 2211 0001 0110 0002 2111 1132 22“

Do 5433 3211 1000 0000 0002 2112 1233 3112

Me 3345 3121 1000 0000 0000 2112 1055 3322

Si 3325 3011 1000 0000 0000 2012 1045 3331

Es 4333 3211 0012 1110 1012 3112 1133 3212

Lo 5333 3211 0010 0010 0012 2112 2233 2212

RS 5333 3111 0000 0000 0012 2112 1233 3112

43 4433 3222 1100 2122 0000 3122 1244 3232

Wu 5333 3211 1111 1010 0011 2112 2233 3222

Wi 4333 3211 1000 1010 0011 2112 1133 2212

Ab 5343 3211 0112 1110 0013 3212 1233 2211

Ni 5333 3211 1110 1011 1011 2122 2233 2112

Ma 4333 3321 1110 0010 0001 2112 1232 2222

SW 3233 2111 1011 1011 0011 1112 1122 2122

CF 4333 3111 1010 0010 0011 2112 1133 3211

Ch 4333 2122 1110 0010 0111 2122 1244 3232

Fu 4333 3211 1112 2110 1012 3112 1132 3212

Eb 4233 3111 1000 0010 0001 2022 1022 2222

T1 4243 3222 1110 0010 0012 2122 1243 3112

SF 5243 3323 1101 2211 0123 3223 1243 3322

Tu 3433 2112 2210 0111 1111 2123 1133 3132

Ks 5344 4322 2121 1010 0012 3123 2243 4333

SJ 3242 1112 1110 1110 1011 2222 1133 3121

Ka 3243 3222 2210 1011 1111 2113 2244 2222

Ho 3333 3213 2120 0010 1110 2013 2123 1322

ZS 2343 3211 2210 0010 0111 2112 2224 3211

Al 3243 3222 2220 1111 1122 2122 2242 3211

Hu 3333 4333 2110 2221 0012 4332 1133 5332

AP 3343 3223 3220 1012 3211 2233 3422 1222

P1 3343 3132 1210 3022 1101 3313 2232 0222

Hr 4233 3211 1121 1000 1232 2102 1344 4221

Wa 4444 4222 3331 1012 3332 3123 3243 2222

To 4444 3222 3231 0111 2221 2123 3244 2222

Am 4243 4112 2220 0012 1211 2022 2243 2223



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

March 1 2 3 4 5 6

r

00 1215 3000 0243 2310 0002 4311 0002 4110 1024 4111 2335 2442

So 4322 3211 2222 2200 1111 2311 0012 2122 0112 2112 4312 2465
Le 3322 2111 2222 1211 2111 2221 0112 2212 1112 2111 3221 2344
Do 3322 3110 2222 2200 2211 2300 0002 2211 0102 1001 3212 2235
Me 3234 2111 0353 1210 1032 2122 0012 3111 1144 2211 3344 1223
51 2124 2110 0332 1210 0022 2200 0002 2120 1033_2101 1323 1322
E3 3222 2001 2222 1210 2112 2311 0012 3222 0012 2112 3312 2233

L0 3223 3121 2323 2210 2222 2211 1122 3221 0222 2112 3322 2334
RS 4233 2111 2223 2200 2122 2211 0122 2222 0122 2111 3322 2334

A5 4224 3111 1342 2211 3222 2321 0121 2221 0233 2213 3332 2333
Wn 4323 2121 3223 2311 3122 3321 1112 3222 1113 2112 3312 3344

W1 4222 2221 1222 2201 3111 2311 0012 2211 0112 1122 3322 2334
Ah 4233 2111 2323 2201 3122 2311 0123 3222 0132 2212 3322 2334

N1 4232 2121 2233 2211 3212 2311 1112 3222 1123 2112 3312 2344
Ma 3222 2111 2222 3201 3212 2311 1002 2221 1122 1112 3322 2333
SW 3223 2111 2222 2201 2112 2311 1112 2211 0123 1112 2222 2333
CF 3122 2211 2222 2211 2122 2211 0112 3112 0112 1012 2212 2233

Ch 4223 2111 1343 2211 3222 2201 1111 2132 1223 2023 3332 2223
Fu 3223 2011 2223 2211 2122 2311 0122 3122 0123 2212 3322 2344
Eb 3223 2111 2222 2201 2112 2320 0002 3222 0012 1012 3212 2444

T1 3223 2111 2332 2211 2122 2301 1113 3122 0122 1013 3322 2334
SF 4223 2111 2133 3322 3133 3422 1233 2323 0134 3233 3324 1544

Tu 4223 2121 2332 1321 2122 2301 0011 2321 0233 2012 2323 2233
--32 3211 2112 2311 1123 3112 0023 1123 3232 3344
1212 0211 1120 1100 0001 2221 0111 1112 2321 1113

1232 1311 1222 2311 1122 2222 2322 2122 3322 2432
1122 1201 0111 2211 1001 2121 0112 2022 1312 1223
0222 2201 1221 2300 1111 2110 2211 0022 2312 2421

1222 2211 1222 2211 111] 2111 1222 1122 2422 2342
1212 3422 2120 3432 0011 3443 1112 3243 1311 3454

3232 1223 2221 2123 2021 2223 2122 2123 3422 1234

1213 4311 1000 5331 0012 3302 0212 4323 2322 4344

1132 2211 2122 2201 1113 3222 0123 1112 3322 1333
2233 2312 3432 2312 2232 3122 2333 2122 3533 2443
2332 2312 2322 3312 3322 3112 1333 3222 3423 1433
2232 1223 2211 2211 1211 2112 2223 2011 .3423 1323

5 9 10 11 2

Tr 5344 3254 4002 2124 4321 2232 3001 1100 0000 1133 2111 2322
00 3375 5321 1032 2111 0123 5300 0003 1110 0000 1001 0002 2300
So 6344 4244 4111 2123 3212 2122 2101 1100 1001 1123 1111 2222

Le 4333 3322 3121 2113 2211 2111 2112 0101 1001 1122 1111 22?

D0 5334 3322 3001 2104 3111 1210 2102 1100 0000 0112 0111 2211

Me 3575 5312 2131 1111 2234 3100 1024 1101 0000 1111 1003 1211

Si 3575 4220 1031 1100 1232 4200 0003 1010 0000 1101 1002 2200

Es 3333 3322 2011 1213 3211 2210 2112 0200 0001 2112 1101 2211

Lo 3434 3222 2122 2123 3222 2211 2211 1111 0011 1123 1111 2211

ES 3333 3232 2011 1223 2221 3210 2122 0100 0011 1222 1111 2211

Ag 4465 3222 2121 1212 3222 2322 1123 1221 0001 2123 2102 2321
Wn 4434 4233 3111 2223 3222 1211 3111 1210 1011 1122 1211 2221

Wi 3332 3322 3011 2112 2111 1211 2110 0100 0002 2012 1112 2211

Ab 4343 3222 3112 2113 3222 3310 2113 1210 0021 2123 1122 2321
Ni 3333 3132 3111 2213 3222 1211 2111 1110 1001 1122 1111 1221

Ma 3233 2122 3111 2213 3221 1211 2111 --—- 1111 0012 1111 2210

SW 3223 3122 2111 2113 2121 1311 2111 1110 0012 1122 1111 2211

CF 3222 2112 2011 2112 2112 1211 2111 1200 0011 1012 1111 2211

Ch 4454 3211 2121 1212 3223 2111 2122 1010 0000 1012 1102 2211

Fu 3333 3222 3112 2223 3222 3221 2122 2110 0032 3122 1111 2221

Eb 3333 3212 3000 1212 2212 2210 2101 1210 0001 0123 1121 1210

T1 4343 3212 3011 2113 3112 2211 2111 1110 0001 0022 1111 2121

SF 5333 2123 3124 2323 4333 4332 2133 4221 0123 3233 1103 3323
Tu 4454 3211 2131 1122 3222 2110 1123 1120 0000 1112 1112 2200

Ks 5233 3222 3012 1213 3222 3321 2211 2220 0001 0132 1122 2222

SJ 2243 2121 0010 0111 1111 1211 1102 1210 0000 0121 1100 1111

K3 4456 4322 2232 1122 1123 3221 2222 2212 0012 2122 2222 22T

Ho 3453 1111 1011 1112 1221 2110 1212 0220 0000 0122 2110 1211

ZS 2223 5110 1001 0111 1011 2310 1211 1210 0000 1021 1210 2310
Al 3233 3221 1111 1111 1222 3211 2211 2210 0101 0121 1221 2210

H“ 3333 4331 1112 2322 1113 3310 1112 2320 0013 3321 0001 3421

AP 3443 3122 3222 2112 2221 2133 3221 1232 3202 1023 2221 1223
P1 3334 4332 2011 4133 0102 3112 2112 3223 0010 3133 0001 4242

Hr 4333 4312 2122 1113 2131 1100 1211 1110 0012 1022 0012 2201

WB 5445 5322 3222 1212 3332 3312 3342 1211 4242 1123 4332 2322
To 4445 4122 2322 2213 2332 3212 2332 2211 3232 2113 2211 2311
Am 3354 3012 1121 1022 2321 3210 1222 1100 1201 1011 1311 1201



TABLE 1 THREE-HOUR-RANGE INDICES, x, 1950

NEEch 13 14 15 16 17 1a

Tr 1100 2342 0112 33 6722 2233 1111 0-—— -—02 2025 1121 0034
06 0001 3310 0156 5331 3533 4220 0132 0210 0025 4010 1122 0100

So 0111 1240 0112 2331 6622 2231 1112 1220 1122 2114 1112 1132
Le 1011 2230 0112 2331 5531 2110 1221 2211 1122 1013 1121 11m

Do 3001 1240 0122 2331 5532 3120 1222 1200 0012 2013 1110 0131
Me 0010 0110 1053 2231 5534 2221 1352 0110 1124 3001 1042 0111

Si 0000 2110 1144 2241 3423 2211 0342 0110 1023 3011 1041 0100

Es OOH Q31 H122M1 4B23m1 1m22m0 1m21m3 1n20n1

Lo 1111 1240 1212 2331 5532 3230 1222 2210 1113 2003 1112 1132
as 0101 1240 0112 2241 5532 2220 0222 2210 1112 1003 2121 1131
Ag 0212 2221 1133 2342 5632 3222 1442 1322 1133 2122 2142 1111

Wu 0111 1341 1233 3342 5532 3221 2332 1221 2123 2114 2222 1232
71 0001 2231 1122 2241 4532 2221 1222 2211 1122 2113 2121 0121

Ab 0122 1330 1223 3341 4531 3221 1322 2312 1023 2213 1112 1111

Ni 0111 1241 1123 3342 5542 3221 1322 1211 1112 2113 1112 1132
16 0001 1231 1113 3341 5531 2111 1231 0110 1112 1113 1101 0021

Sw 0121 1231 1122 2241 4532 2211 1222 1110 112- --13 1121 1121

02 0011 1231 1112 2241 4522 2111 1222 1210 2113 2003 2112 1121

Ch 0211 1221 2233 2242 5522 3121 1332 1110 2122 1122 2141 0111

Fu 0221 1331 1222 3341 4532 3120 1232 2221 1113 1113 1121 0121

E 0000 1121 ---3 3442 3532 2211 1231 0210 1012 2013 1121 0120

21 0011 1231 1223 3341 4532 2221 1222 0210 1112 2013 2121 0112

SF 0211 1331 2333 3351 5643 3332 1232 3422 1234 2313 2231 1132
Tu 0111 1221 2233 2332 5532 2222 1331 2210 1123 1012 1241 0111

K5 001- ---- --34 3451 4642 2232 12------ ——-3 3013 1222 0031
SJ 0101 0122 2222 1341 5411 1122 2321 1210 0011 1011 11 1 0122

K3 2332 2332 3334 4343 5444 3333 2333 2212 2133 2223 22 2 1123
Ho 2000 1121 2233 1231 5432 2222 1221 0100 1023 2012 1111 0021

25 0010 2112 1333 2341 5331 1310 1311 1210 1113 2110 2222 1120

41 0011 2331 2324 2341 3442 2220 1331 1221 1122 2113 2221 1122

Hu 0011 3433 2233 3563 4422 4333 1322 2321 0012 3122 1221 0222

Ap 3111 1222 3333 2343 5432 2122 2121 0232 1323 2023 2222 1222

P1 0000 4341 3333 4452 5513 3343 1321 3323 1000 4023 1231 4133
Hr 0112 0120 2243 3341 4543 2111 1232 2210 1032 2012 1123 1011

Na 2322 2332 3433 3333 5542 2333 3322 1222 3223 2103 2332 1123
To 3321 2332 3334 3332 4442 3222 3331 1212 2223 2212 2332 1113
Am 2110 2132 2333 3231 4432 2121 3321 1111 2223 2002 2222 0011

March 1 20 21 227’ 2 24

TE'"'43§47%642"32fi5‘T344"3434 5564 4643 3344 '4262‘2224"5653 3444"
06 1276 6743 2110 0451 2437 6633 3445 2232 2112 4101 5453 4422
So 3235 6753 3211 2454 3334 6575 5533 3355 4112 2216 6543 3433
10 2354 6643 2110 2342 2333 5553 4442 2233 2111 2103 5543 3222
m 2u5WM mm2y22n4nu ”n3n30mzam mu2n1
Me 2367 7844 2110 1333 2426 5543 5566 3233 1113 2111 5674 5321
31 1388 9943 2120 0331 1327 5532 3545 2232 1102 3101 5554 4311
E5 2355 6642 2110 1232 2324 4443 4433 3233 2122 2212 4442 2222

Lo 3344 7752 2122 1242 2324 5553 4423 3243 2212 2212 5332 3233
RS 3355 6752 2121 1242 3324 4553 4423 2243 2211 2202 5441 2223
As 3479 8753 2111 2333 1335 4444 5544 3334 3112 2112 6554 3323
wn 3355 6753 2220 2342 3324 4553 4433 3244 3212 3213 5442 2333
Wi 1346 6652 2111 1332 2323 3543 3422 2234 2111 1202 4342 2222

Ab 3466 5642 2111 1342 2324 4443 4433 3244 3222 2213 4432 2323
Ni 3255 5665 2221 2332 3324 3453 3433 3234 2111 2213 5441 2232
Ma 2365 5652 2111 2242 1335 4453 4424 2233 2211 2202 5322 2222

SW 2355 5642 2121 1-32 2324 4452 3333 2133 2122 2112 5332 2221

03 1445 5542 2221 2232 2324 3342 3333 2233 2222 2212 4332 2222

on 3567 6643 2120 1222 1334 2432 4444 2234 3111 2112 6342 2112

Fu 2356 4642 2122 2342 2324 3453 3323 3233 2222 2213 5432 2322
Eb 1557 8873 3220 1342 0434 3443 3433 2233 2111 2212 4331 2222

21 2467 6752 3110 2342 1424 3443 3433 2234 1211 2213 5431 2322
SF 256— —-53 3113 3453 2435 2353 4434 4245 1333 3322 5543 3323
Tu 2566 6543 1120 1331 1334 4543 3444 3233 2212 2212 5443 2211

Ks 1135 5432 2111 1230 0134 4332 2234 -344 2223 2223 5221 2322
SJ 2557 5442 1110 1231 2124 1331 2423 3233 3121 1222 4331 2211

K5 3578 7643 2221 1332 2344 4432 3433 3234 1221 2202 3443 3111
Ho 1577 5422 2110 0121 1234 3332 2443 2223 2211 2101 4331 1100

23 1587 7632 1110 0230 2215 3432 2423 3224 1211 1201 2141 2001

41 2678 6742 1221 1342 2215 3452 2434 2243 2222 2212 3222 2221

Hu 2567 7763 2212 2433 2224 4542 2333 4423 3112 3301 4333 3320

Ap 1477 5433 4421 1232 3334 3343 2443 3133 3211 2122 4231 2232
Pi 3567 5542 3220 3333 3224 2321 2433 4354 4122 4244 4332 0211

Hr 1467 4642- 3211 2442 3334 2342 3444 3133 1122 3212 4433 2220

W: 4567 8742 3332 1453 3435 5552 3444 3243 2232 2211 4343 3322
To 3467 B643 2231 1442 1335 4442 3444 2233 3222 3122 3343 3322
Am, 2467 7532 3220 0331 2235 4332 2444 3223 2221 3102 3342 4120
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TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

Mitch 25 26 27 28 ’29 30
1‘

Co 2430 0111 2001 0111 3436 4533 3335 5111 2245 3321 1224 4400
So 3431 2143 2202 1125 5434 4577 2223 2113 2233 3333 1212 3410
Le 3441 1221 2112 2115 5433 3455 2223 2112 2233 3322 2112 2311
Do 2430 1231 2002 3115 5433 3567 2213 3102 1243 3322 2112 3300
me 2430 1111 2112 1012 3557 4333 3336 4101 1346 3221 2333 2200

Si 1430 0111 2012 1112 3537 3433 2235 4001 1235 2320 2233 2200

E5 2431 1121 1212 2123 5433 3455 1123 2112 1243 3322 2121 2200

Lo 2431 1131 2113 2124 5334 3545 2223 2113 2243 3322 2222 2310
RS 2434 2131 1003 2224 5433 3545 2223 2102 2243 3322 2222 2300
As 3541 1122 2112 2224 5535 3445 2434 3222 2344 3321 2332 2311
Wu 2431 2232 2003 2224 5434 3555 2224 3213 2243 3322 2222 2310
Wi 3430 1131 1003 3224 4433 3555 2223 2103 2243 3222 2122 2320
Ab 2431 1121 1113 3124 5433 3455 2123 3213 1243 3332 2222 32?
N1 2430 1231 2003 2224 5433 3555 2122 2113 2243 3322 2122 2310
Lb 2320 1121 1012 2223 5323 3554 2224 3103 2243 3322 2223 2300
SW 1331 1131 1122 1123 5323 3544 2123 2112 1243 3222 2122 2310
CF 2321 1121 2012 2123 5333 2444 2123 1102 2243 3212 2122 2210

Ch 3431 1122 2102 2123 5434 3344 2333 2102 2343 3222 2233 2210

En 2121 1131 1113 2224 5433 2544 2213 2212 2233 3222 2122 3210
Eb 3321 1121 1002 3124 5433 3555 2123 -——- -—<3 3321 2112 1220

Tl 3430 1021 2002 2124 5443 3555 2123 2102 2243 2221 2121 2210

SF 3431 2221 2124 1124 6433 2544 2224 3223 2343 3321 2233 4221
Tu 3430 1111 2102 1123 4534 3444 2334 2101 3353 2321 1222 2200

Ks 2321 11—- ——13 3123 6433 3553 2114 3212 0154 4332 2123 2321
SJ 2420 1121 2002 1124 4423 1445 1321 2101 2342 1220 2201 1110

K3 2441 1121 200‘ 2223 4434 4443 2234 3201 2244 3322 2222 2211

Ho 1330 0021 2002 1132 3324 2332 2124 1011 2142 1121 1112 1110

ZS 3201 1110 1003 1222 4434 3423 1113 1100 2145 2220 1131 2310
A1 1221 1130 1003 1223 5434 3443 1223 2111 1154 2321 1212 2310
EH 2312 2221 2112 2232 4433 5554 2222 3211 2234 3422 1202 3432

AP 3330 C122 2202 1233 3333 3243 3233 2013 2233 1122 1211 3132
P1 2420 3032 2203 3335 4433 4455 1222 2332 3242 3332 1002 0221

Hr 2412 1121 1012 1223 5333 3444 0224 3102 0144 3321 2212 3200
Va 3432 1232 3313 2223 4434 3544 4323 2111 2244 2222 3322 3312
To 1431 0222 2213 2223 3434 3443 2224 3212 3344 2222 3232 2311
Am 2340 0122 2101 2223 4434 3343 2224 3101 1243 1112 2222 1221

Larch 31
Tr 0023 4545
Go 0056 4723
So 0023 4555
Le 0122 4424
Do 0022 4423
EB 0065 4523
Si 0045 4533
Es 0023 4324
Lo 0113 2323
RS 0033 4424

42 0253 4435
Wn 1133 4435
7i 0123 4324
Ab 0133 4434
Hi 0133 4434
Na 0123 3434
Sw 0133 3434
CF 1123 3423
3 0142 4335
Fu 0123 4434
Eb 0033 3433
T1 0133 4433
SF 1143 5434
Tu 1144 4424

KS 0134 6544
SJ 0132 4334

Ka 1143 4434
Ho 0133 3423
ZS 1133 5324
31 0233 5434
Hu 0133 5544

Ap 2243 3434
Pi 0032 5444
Hr 0033 4434
Va 1343 4534

T0 2343 4534
Am 1143 3433



THREE-HOUR-RANGE IUDICES, K, 1950

3455
3534

‘

3466

3446

4445
3435

2333
8

3220

3320

2220

2210

2221

2222

2321
2211

3210
1221

2110

2221

2120

2121

2221

1000

2110

3321
2111

1220

1111

1211

1111

1100

2220

2311

1232
3220
1100

2322
2312
1201

3

0434
3336
6334
4223
5223

434a
3335
4223

4213

4323

543;

4334

3334
4324

4333
4334
3333

3323
4323
4323
3323
4323
3334
4324
4334
4312

3323

3223
2342

1

2334

3222

2423

4213
3234

3334

3234
3233

9

1113
1125

1023
1012

0011

1234

1934
0122

1122

0022

1133
1122

0122

0123
1121

1022

0122

1122

1123
0222

0000

1012

1333

1123
0022

1012

1122

0112

1121

0123
1112

1223
0211

0122

3332
3323
1312

5477
5544

5487
3466
3467
4335
4333
3357

3365
3455
3355
3465
3455

3355
3455
3355

3454
3354
2234

33-3

2233

2243

4354

3354

4553
4443

3344

4514

5521

4423
3322
3321
5311

4320
3311
3322
3312

3321

3322
2321

3312
3312
2221

3311
3212
2211

3312
2211

3112
3233
3211
3221
1110

2222

2110

2110

3311

4330
2131

2232
1101

3322

3322
3210

4

54/4 4765

3456 5642
5335 5765

3444 4544

3442 4654

3666 5432
3566 4432
3343 3443

320— -543

3443 2553

4654 3333

3443 3553
2443 4553
3443 3443
3342 2553
3343 2543

2342 2543
3333 2443
4544 2233

3333 2543
2442 2553
3453 3443

4453 3334

4545 2433
44-- ----

4332 2132
2245 2322
2445 2232
2355 2331

2343 2522
3332 3442
2345 2323
4333 2223

3443 3433

3334 3533
2345 3432
2435 3323

10

4411 3235
2311 3211

3312 3223

3321 2213

3301 2223
2411 2211

1300 2110

3321 2123

3312 2223

3311 2123

2411 2322
3411 2223
2322 2213

3412 2233
3311 2123

3311 2123

2321 2123
3321 2122

2410 1122

3312 2222

2300 1113

2400 2013
3412 3213
3410 2111

2322 2213
3400 1000

2210 2212

1200 1022

1210 2011

1221 2111

3302 2220

2210 2233
3410 2012

1412 1012

3322 3222

3321 3222
1220 2122

5666
6764

5776
4706
5797

6555
6544
4465
9655
4565

3456
4564
4465
4465
4455

4454

3354

4453
—-23
5322
3442
2332
4341
4332
5223

4452

6332
4332

4453

3353
3353

3443
2545

2333
2343 3

3233
2565
2445 1

2344 .

2344

2244

3453
V

2344
’

2444

3553
3535
2542

3543
2332
2543
3534
2433

3443
3543
2435

3544
3534

3543
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TABLE 1 THREE-HOUR—RANGE INDICES, K, 1950

April 13 14 15 10” 17 1o

Tr 4422 2100 1122 0025 243323235 2022 3355 5312 3344 4513 3444

00 3224 4111 1112 0011 2455 5311 1122 2222 2211 2432 3234 4331

So 4412 2110 0122 1024 2333 4225 1013 3245 5212 2354 3423 2444

Le 4312 2111 0111 2123 1332 3213 1021 3334 3212 2333 3322 2343

Do 4312 2210 0001 2013 0333 4204 0021 3333 3202 3333 2321 3443

Me 3334 4111 1232 0112 2555 5222 0021 2222 2112 2223 4443 3232

ii 3223 2110 1122 0011 2364 4211 1021 2212 2111 1223 3342 2232

:s 4323 2100 0121 2112 2333 4223 1021 3334 3222 2233 2322 3343

Lo 4312 2111 1122 2113 13:3 4214 1123 2243 3223 3233 2333 3443

RS 4412 2110 0011 2113 1343 4113 1021 2244 3212 2233 2333 3443

Ad 5322 3322 1222 2223 3463 4323 2122 2223 2211 2233 2323 3334

Wu 4422 2211 1121 3013 1343 5314 2122 3344 4212 3233 2322 3443

Wi 4222 3211 1022 3222 1243 3323 1133 3334 4233 4332 2233 3343

Ab 4312 2111 1121 2113 1333 4223 1132 3334 4312 3332 3332 3343

N1 4412 2111 1111 2013 1333 4214 1121 2344 4211 2233 2322 2443

Ma 4222 1011 1111 2013 1434 4223 2121 2234 4312 2333 3322 3443

3w 3323 1111 0121 2103 0333 4113 1132 1233 3222 2223 2232 2332

CF 4322 2011 1121 2012 1332 3213 1122 2233 3211 2222 2222 2232

Ch 5322 1111 1222 1023 3453 3223 2122 1223 3221 2133 3333 2333

Pu 4312 2211 0113 3213 2333 4213 1222 2333 3222 3333 2223 2343

Eb 4212 1011 0111 3012 1233 3213 1121 1234 4211 2233 2210 2233

El 4322 1011 0122 2013 2333 3223 1122 2334 3212 2323 2321 2343

SE 3313 1210 1134 4113 2345 4223 2231 3233 3323 1423 3313 1343

Tu 4433 1111 1222 0012 2463 3222 1122 2323 3122 2323 2332 3433

HS 1213 1011 0123 3012 0335 4334 1221 1234 4211 1322 1122 3333

SJ 4401 1011 0100 0012 2233 2112 1111 1213 3211 0212 2332 1222

K5 3312 2011 1211 0013 1343 3212 1211 1233 2221 2343 3233 1123

Ho 3222 1012 1110 0011 1332 3221 1122 1213 2101 1122 2112 1122

25 4312 0001 1210 0001 1354 4211 1221 2231 1110 1122 2131 2211

A1 3222 1011 1211 0012 1344 3222 2221 2233 3211 2322 1221 2342

Hu 3322 2321 2111 3222 1333 5312 0111 2433 2102 3433 3322 4432

Ap 2332 2032 2222 1022 3433 3133 3322 1123 2212 2142 3312 0233

Pi 4432 3021 0201 2233 3333 3222 3101 3224 3211 2443 3421 3333

Hr 3321 1001 0321 1002 0333 3103 1121 1122 2231 2313 2223 2233

Wa 4423 2212 1332 1112 3454 3222 3331 2234 4323 2343 3323 2332

To 4333 2122 2321 0112 3454 4223 3331 2233 3323 2343 3333 2332

Am 3122 2011 1121 0021 1353 3212 2222 1233 3221 1323 2233 2123

April 19 20 21
‘

2

Tr 4442 5555 5532 1155 3201 1110 0013 1100 1323 5245 6653 3635
CO 3462 5552 3641 0143 2112 1000 0004 5000 2435 5433 4474 5332

30 3332 6565 6531 1255 3211 1110 0013 2100 1323 5345 6543 3545

Le 3332 4564 3552 1245 2202 1211 0012 1211 1223 3324 6543 3533

Do 2322 4665 4641 0145 2001 1000 0012 1100 1333 4323 6433 3533

Re 4572 4443 4742 1143 2012 1111 0002 3111 2335 4333 5675 4333

51 2462 5431 3731 0143 1102 1000 0002 3100 2425 5332 4664 4223

Es 3332 3343 3432 2243 2122 1310 1c13 2211 2323 3323 4443 3534

L0 2332 4454 4442 1243 1101 2210 0014 1211 1333 3324 5443 3523

RS 3332 3454 4441 1143 1000 1000 0003 1200 1323 3224 4443 3523

Ag 3452 3444 4642 1334 2211 1312 0003 2212 2323 4333 5754 3334

Wn 3332 4453 4542 1254 2111 1100 0013 2211 2334 4324 4443 3524

W1 3332 4444 3432 2233 1021 1000 0324 3323 2323 3324 3443 2524

Ab 3433 3343 4531 2144 1113 1220 0013 3211 2334 4323 4543 3534

Hi 3322 3343 4441 1243 1111 1100 C013 1211 2333 3324 4443 3524
50 3221 3342 3411 1244 2111 1000 0003 1101 2333 3333 4433 3544

SW 2232 3343 2442 1143 1121 2210 0123 1111 1333 3323 4333 2423

CF 2221 3342 2431 1133 2111 1000 0022 1101 1333 3223 3433 3423

on 4351 2333 3531 0134 2111 1101 1303 1112 2533 3333 5644 3324

F“ 3332 3343 3442 2243 1212 1310 0113 2211 2333 4323 3433 2423

Eb 2231 2243 3432 1143 1000 1000 0003 1201 2433 4433 3333 2323

T1 3342 3353 3442 1143 1010 1100 0003 3312 3433 4323 4443 3423

SF 3342 3343 4443 1254 211- -321 2124 3312 3553 5423 4444 2513

Tu 4351 3333 3542 1144 2111 1100 0104 2102 253/ 4333 5653 3333

{s 2232 2342 2401 0144 1110 0000 0005 2211 2443 4223 3443 3533

SJ 3220 1322 2421 1143 1110 1011 0003 0111 2432 2222 4422 2333

Ka 1333 3322 2342 1033 2110 0010 0103 2112 3533 3223 4543 3323

H0 1141 2222 3331 0133 1100 0000 0003 2111 2432 3223 3432 2122

ZS 2231 4321 2331 1134 1110 0000 0114 1111 2543 3322 2543 3422

A1 1232 4342 2431 2142 4112 1101 0114 1112 3543 3223 3442 3423

Hu 3232 3443 2422 2333 2112 2111 0003 2211 2433 5432 4433 4422

hp 2342 2343 2242 1033 3311 0032 2303 2133 4433 3223 4342 2133

Pi 3131 2423 3433 3253 2111 3122 1114 3331 2542 2313 4533 2323

Hr 3233 3453 2402 1153 0011 0000 0123 1001 2333 4323 4533 3313

“a 2443 5444 4442 1143 2232 1111 3233 2112 2534 5233 5443 342

To 3342 4443 3342 1143 3322 1112 3323 3123 3534 4323 4443 3323

Am 2352 4422 3441 0043 2201 0110 0002 3012 2423 3223 4453 2222



EABLE 1 THREE—HOUR—RANGE INDICES, K, 1950

1332
2332
2322

2322
1222

1221

2343

2322
2222

2222

2333
2442
2211

1320

1342
1242

1431
2321
2221

3332
1320
1432
3433

2442

2342

r

2211

1100

2200

1210

2210

1112

1111

2210

2200

2100

3322
2110

2100

2200

2110

2100

1210

1100

1221

2210

1100

1110

2311
1111

1100

0110

1111

0120

1210

1111

2211

3132
1122

1100

1212

1222

0121

221

2112

1212

1111

1111

2322
2212

1112

1212

1221

2322
2222

1111

1222

2221

2222

1222

1221

2321
1221

1111

1211

1223
2222

0100

1211

1331
1101

1120

3211
1211

2312

0300
1131

2331

2332
2112

26

1100

0000

1100

2100

1000

1111

0100

2100

1200

2200

1212

2101

1100

2100

1110

2100

1200

1000

1111

1200

1000

1000

1100

1200

1000

0000

0101

0000

1100

1001

2301

0033
1102

1100

1202

1222

0011

0001

0000

0002

0111

0001

1000

1000

0111

0112

0001

0102

1011

0011

0011

0001

0001

0122

0011

0001

0012

0000

0001

0021

0001

0020

0001

0111

0000

0000

0111

0000

2311
0011

0111

1231
2221

1000

27

2154
2121

2144

2132
1132
1112

2021

1132

1133

2132
1233

1142

3142

2133
1143

1133
2032

1132
0033

2233

0032
1133
3133
1132
0143
1021

1012

1021

1111

1122

2222

1033

1232
2023

1132
1123
0022

3103

1144
‘

2113
1122

1101

1144

1144

1122

1112

1111

1234
1222

1121

1122

1211

1222

1122

1111

2233
1122

1111
'

1121

2222

2233
1112

1112

1222

1112

1212

1222

1222

3223

2323
0222

2233

3233
1133

2224

4432

1332

5315

3204

4103
2103
2124
2102

2203

3114
2103
4333
1321
2123
3325
3134
2223

a?
4414

5442
4555

4443

3543
5432

'

4432

3333
3443

2433
4343
3433
3433
3333
3433

2433
3332
2333
4332
3433
22—-

2333
1333
3233
2343

1331

3531
2222

2531
2332
3452
2343

0332
3333
3533
4532

3422



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

La 2 3 4 5 b

r . 24 .

Go 2011 0211 2111 3554 3455 3443 3234 3534 4335 4322 2334 3322

So 2111 1265 2102 3557 7733 3376 6323 3456 7324 3365 3223 3335
Le 2112 2232 2112 3456 6543 3376 5222 2446 6223 3333 1211 3334
Do 2001 0233 2102 3457 7633 3487 6212 2446 7324 3333 2201 3335
Le 2111 2211 2111 334 66’5 3244 3555 2435 6355 4223 3344 3323
3i 2011 0211 2211 3445 6565 2333 3344 1334 4344 3122 3333 2122

E5 1122 2232 2122 3345 5433 4455 3222 2444 5224 3433 1121 3333

L0 2212 1233 2223 3345 6534 3365 3222 3445 5234 3333 2222 3334
Rs 2112 1233 2212 2345 6534 3355 4222 2445 5324 3333 2121 3323

Ag 2002 3322 2211 3346 6563 3355 3433 2445 5333 3334 3334 3333

Un 2112 1233 3212 3445 5534 3365 3222 2445 5334 3434 2112 3334
Wi 2122 2243 3113 3445 5534 4454 3212 2445 5334 3134 2121 332

Ab 1233 2233 3123 2445 5534 3454 3333 3444 4334 3434 1112 3433
Hi 1111 1233 2112 3445 5544 3354 3222 2444 4323 3434 2122 3334
Ma 2110 1233 2122 4345 5424 3454 2212 2444 4334 3434 2122 2324

sw 1122 1232 2232 2334 4433 2254 2232 2434 4333 3334 2132 3323
or 1011 1232 2112 2334 4433 2354 3221 2334 3223 3333 1111 2324
9 1001 1222 2222 2235 4453 3345 3322 1344 4323 2223 3323 2222

Eu 1223 1233 2222 3434 5433 2354 3222 2344 4213 3334 2221 2323
Eb 10-- --—3 2223 3334 5533 2344 3221 2333 3213 3333 1010 1213

T1 1001 1232 2222 2435 5534 2354 3322 1343 4333 3334 2112 2223
SF 1113 2222 1333 4433 6634 3365 3314 2344 4234 3334 1322 3213

Tu 1111 2223 2222 2334 4543 3344 3332 2334 4333 2323 3323 3222
KS 0122 3443 2223 3334 6433 3354 2222 2433 3233 3355 2133 2223
SJ 0000 1211 1212 0124 5432 1333 3211 0333 3212 2122 2212 1113
Ka 2122 1221 1212 3455 4543 3333 3322 3333 3423 2212 3322 2222

Ho 1101 1101 0112 1233 4433 2332 2222 0222 3322 1222 1113 C111

23 1122 1132 2223 2332 3433 3422 3212 1333 2333 4211 1221 1113
A1 0122 1132 2223 3533 3333 2332 2222 1433 2233 2233 1221 1111

Hu 1012 2323 2212 3444 4442 4444 2222 3544 3223 4332 2212 3423

4p 3322 1123 1222 3443 3443 2243 2222 2333 4322 2123 2223 1223

P1 2121 0234 1323 1545 5434 2344 3321 3454 4321 1432 3112 2303
Hr 2322 1232 1123 3535 5434 2354 3122 2433 4224 2233 2332 2322

Na 2132 1243 3222 3444 4444 2443 3333 3345 4334 4343 3332 2334

To 3222 1122 2322 3544 4334 2443 3333 1345 3334 3333 2333 1333
Am 3011 0031 2212 2433 3344 2343 3222 1234 3233 3233 2223 0222

may 7 5 9 10 11 12

Tr 5123 2335 5321 2225 1100 0134 3212 2335 4314 4533 3111 2432
do 3332 2211 2221 1101 2101 0000 1223 3112 3234 3521 1112 0311
So 6123 2224 4222 2224 1101 0022 2112 2226 5224 4433 3121 1321
Le 5121 2213 3221 2212 1001 2211 1112 2214 3323 3322 2111 0331
Do 6022 2313 2210 2103 0000 1011 1001 2205 4112 4323 2112 0211

Le 4252 3112 2320 1001 2101 1111 1232 2124 3244 3322 2111 2221

Si 3141 2211 2320 1001 1000 0010 1122 2103 3233 3222 2100 0211

Es 4021 3313 2111 2122 0100 1211 1112 2213 3133 4422 1211 0222

Lo 4122 3213 2112 2112 0101 2221 2111 2214 4233 4322 3112 1222

RS 4122 2313 1111 2112 0000 1111 1112 2203 4222 4422 3111 1222

Ag 4242 3222 2222 2221 1201 1211 2232 2224 3232 3333 3221 1222

Va 4122 3313 2121 2013 1101 0022 2122 2224 4223 4433 2212 1222

Vi 4122 3313 2122 2113 0000 0012 2122 2114 4233 4432 2112 1332
Ab 4112 3313 2122 2112 1001 2212 1113 2324 3133 4432 2132 1232
Hi 4121 2313 2121 1113 1000 1011 2112 2114 3211 4422 2211 1222

ha 4111 2323 2121 1012 0000 0011 2111 1114 3211 3432 1111 0222

SW 3122 2212 2121 2213 1121 1122 1122 2223 3232 3422 2121 1222

CF 4121 2212 1121 1002 0100 1011 1111 1114 3221 3322 1111 1122

Ch 4142 1322 2221 1212 1200 0011 1222 1124 3232 3233 2221 0122

Fu 4122 3312 2122 1112 0111 3111 1122 2124 3222 4422 3122 2232
Eb 3021 1202 2110 1001 0000 0010 0000 1013 3112 3432 1010 0122.

T1 4122 2213 2121 1102 1100 1011 1101 1113 3221 3422 2211 1132
SF 4223 2423 3133 2322 2112 2121 2123 2223 3212 3432 3233 3331
Tu 3141 1212 3320 0002 1100 0001 1132 1224 4222 3323 2121 1222

Ks 4232 2323 3222 1113 0100 0011 1122 2113 3121 3433 1121 0132
SJ 3120 0201 1111 0011 0001 0010 1121 1113 3111 1221 1000 0011

K3 3121 2201 1221 2102 1110 1001 2111 2233 2233 3322 3112 1232
H0 2030 0001 1211 0011 0000 0000 0000 0012 2121 1323 1010 0111

25 2121 2201 1220 1000 1100 0010 1111 1213 3232 3421 1111 1122

41 3221 2212 1121 1112 1110 0021 1111 1114 3222 2421 2121 1122

Hu 3221 2321 0211 1211 1200 1011 1022 2224 3112 4432 2111 1322

Ap 3231 1221 3232 1122 2101 0010 2211 1013 2132 2233 1212 0022

21 3030 0302 2212 3332 0210 3322 1231 3335 3322 2432 3113 1402

Hr 4233 3312 2132 1002 0011 1001 1012 1003 3131 3311 1111 0221

1a 3231 3322 2231 2223 3121 1221 2321 2213 4333 4323 4321 1222

To 3231 3313 2331 2212 3211 0112 2221 2103 2233 2323 3211 1211

Am 3140 2212 2221 0001 1000 0002 2122 2023 2232 2222 2010 0121



TABLE 1 THREE—HOUH—RANGE IHDICES, KV 1950

ES? 15 14 15 10 17 15

Tr 433 1354 4424 9340 5533 3366 3332 3455 5212 4343 4201 2 31

So 2444 4322 3323 5342 3344 3343 3343 3531 2233 4321 2201 1100

So 3333 4354 4324 4355 5433 3466 3322 3455 4112 4243 4201 2221

Le 3332 2233 3322 2334 4322 3453 344 4111 3232 3201 1220

Do 2333 3243 3323 3334 4212 3344 3011 2221 3102 1110

Le 2544 3223 4225 6233 3454 2233 3343 2223 3133 2312 3201 1101

Si 2432 2222 3313 4323 3453 1243 2342 1311 1232 3211 2201 0111

:5 2332 2333 3223 3233 4332 3453 2332 2333 2012 2222 2111 1120

Lo 3333 3344 3233 3333 3333 2/54 2222 3323 1112 3222 3201 2220

us 3333 2 43 3223 3334 3233 3454 3332 2323 1111 2221 2101 1120

A; 2543 4334 4323 4334 4444 2244 4342 3332 2132 2323 4101 1211

Wu 3433 3343 3323 4334 4342 3454 3333 3333 2112 3222 3202 1221

Wi 3433 3343 3323 4333 4343 3464 2333 3333 2012 3221 2202 1221

Ab 3343 3333 3333 3434 4333 2454 3233 3323 2111 3221 2211 2120

Hi 3433 3343 3323 3333 3333 1354 2332 2223 2112 2222 3111 1120

La 2333 2333 3223 3323 3332 3454 2222 2222 3111 2221 2211 1200

SW 2322 2333 2523 3333 3243 1343 2233 2223 2122 3211 3222 1120

CF 2352 2333 2222 3333 3332 1343 2222 2223 2111 2221 2111 1120

3 2433 3234 4322 4234 4433 2243 3342 2222 2131 1112 4001 1111

Eu 3333 3333 3222 3323 3323 2354 2323 3233 2112 2222 2122 2120

:b 2332 2332 2222 32-— -—21 1343 1322 2223 3000 0121 2101 0010

T1 2333 2333 3323 3333 4433 2254 2332 3233 2112 3122 3101 0120

SE 2333 3335 4322 3444 4433 3355 333 2234 3113 3332 3233 2212

Tu 2443 2223 3323 4334 2433 2224 2341 2212 2131 1223 3101 1111

Ks 1223 3342 3323 4223 3333 2355 2222 2124 3002 3221 31 ------

SJ 0222 2222 3212 2212 3221 0132 2221 1021 1020 1110 3000 0121

Ka 3343 3222 3333 3233 2343 2232 2232 1231 2222 3221 2201 0011

E0 0322 2112 1:22 3123 2322 0132 1231 0101 3111 1111 1101 0011

23 0332 2221 2222 4212 2343 1132 2231 1211 1112 3110 2111 1110

1333 2342 2324 1:2 223 2234 2221 1233 2112 1211 2111 1110

2322 3422 3222 4423 3331 3444 3332 3432 0121 1221 3002 3220

2333 2223 2323 3222 2322 123 2222 1233 2221 2221 2410 221

2333 0343 4301 2403 4431 2444 4333 2402 2212 1302 4213 0402

1333 3332 4333 3443 3333 3355 3232 2323 1111 1001 3201 1110

3333 3443 3343 4333 4333 3414 2332 2233 3222 3221 3311 1221

3323 3323 3224 4333 3313 2343 3231 2223 2222 3212 3212 2120

2423 2322 2222 9223 3342 124- ———————— 3021 2111 2000 1012

19 0 21 22 j 24

1001 2321 1021 3335 5312 3321 0023 4434 4335 5655 5432 1244

0110 1210 2121 1222 2321 1410 0025 6333 4346 6643 3333 2112

001 2221 2121 2225 6212 2321 0014 5445 4235 5655 5332 1243

1011 2321 1112 2323 4311 2221 0013 4433 3333 5544 3321 1222

0001 1320 1021 2323 6301 1210 0003 54:3 3334 6635 5322 1222

0000 1221 2012 2222 3312 1310 0015 6334 5456 6644 3452 2123

0100 1220 2111 2222 2210 1310 002A 5333 4336 6533 3342 1122

0101 2330 1111 2333 3311 2221 0023 4433 3343

1112 2321 2222 2523 4321 2312 012a 6453 ’33

1011 1330 2121 2323 4301 2310 0113 543 1344

Ag 0001 1321 1121 2233 4311 2431 0023 443 4445

4n 0101 1431 2221 333K 4311 2321 0124 5444 4544

Ti 0001 2431 2222 3334 4301 2321 4334

Ab 0112 1430 2122 3334 311 2211 A344

Ni 0101 1331 2122 2334 4311 1321 4334

Ha 0000 1330 1110 2324 3300 1211 4334 4444 3322 1132

SW 0122 1321 2122 2323 3222 2211 4334 4443 3331 1133

C.“ 0100 1320 1111 2323 3200 1111 4333 3433 3221 1122

3h 0110 0221 2121 1233 3210 1321 4344 3434 A431 1233

Ru 0021 2320 2222 3323 3322 1211 1.235 4133 3233 3223

35 0001 1320 1011 2333 3200 0111 3333 3434 4321 2122

Tl 6001 1320 1111 2324 3211 1121 , 4345 4434 4332 1223

52 1113 3321 1133 3344 4322 1122 0245 5333 4356 4543 5232 3333

Tu 1100 0332 2022 2324 4311 1432 0033 5443 4455 4435 4431 0223

K5 ———————————————— --11 112- —-34 5553 4455 5544 4332 2133'

SJ 0000 0210 1111 1132 4100 1020 0023 3332 343 2324 4420 1122

K0 1010 0221 3022 2323 2121 1111 1133 5314 4446 4334 2331 2122

Ho 0000 0221 2012 1122 1101 @010 1122 4335 3345 2334 2331 1022

25 0010 0220 1022 2221 1111 1111 1133 53/3 43 4 4532 3331 1222

“1 1111 1220 1122 2224 2111 1211 1133 4333 A315 4A4} 3232 1122

H0 0000 2432 1013 3A}; 320 2221 0024 6943 3344 4533 4421 2332

3p 2211 1221 1211 2132 23 —————3 3223 4232 3335 3344 3332 1223

Pi 1103 0302 0120 2204 4111 0002 0223 4413 4344 3414 4433 0112

1r 0023 2110 1112 2124 3210 1000 0033 4323 3335 1434 4321 0112

Wa 2221 1212 3222 2222 3221 2212 2234 4334 4335 4554 3331 2332

To 2211 1211 3312 3223 3211 2212 1123 4323 3435 5543 3331 1132

Am 1100 0202 ——————— 2 1100 1113 1123 4223 4334 4433 2332 1021



TABLE 1 THREE—HOUR-RANGE ENDICES, K, 1950 23

May 2‘3 29 27 5 23 3
21‘ 4922 34.15 4313 44') 9732 5556 871:4 5364 45211 ‘2335 5633 1' 544
Co 3124 3522 3344 3421 3333 5545 6575 4333 4424 6322 4321 4520

So 3112 3i34 4223 4341 4322 9 4424 5335 4623 4333
Le 2112 3223 3431 3322 d 3323 4333 3532 3322
Do 2011 2223 4431 2321 3' 4324 5433 4522 4332

Me ‘113 3455 3332 3343
" 6 4435 6233 4544 3/11

Si 3113 3334 3222 2322
7' 5 4524 5322 4432 3411

Es 2112 2233 3431 2232 6 3323 4433 3322 3422
Lo 3112 3223 4432 2322 74 4324 5433 4432 4332
RS 2112 2223 3421 2321 7 4424 4333 4422 3432

Ag 2122 3455 3343 4424
‘

Wu 3112
'

2223 3432 4424

Wi 3123 3233 3442 4424

Ab 3122 3233 3332 3’23
Hi 3112 2223 3432 432/.
Ma 3122 2223 3331 3323
SW 3122 2223 3322 3323
33 2111 2223 3332

"

3313
Jh 3122 3444 2343 3232 3447 5755 2334 4424

Fu 2122 3323 3223 3332 2213 5445 6444 4443 3333
Eb 2012 2323 1113 2321 2222 55-- ---5 3343 4312
T1 301? 2333 3344 3331 3332 5445 5554 4443 4423
SF 3143 4433 3344 3433 3343 6456 5544 3444 5423

Tu 3122 1323 3434 2333 2231 4455 6665 2333 4f24

KS 3133 3432 2223 3321 3112 5445 6534 4554 4433
SJ 2022 2322 3322 1122 1130 3235 3554 1323 4413
Kn 2133 2422 2233 3322

-

4333 4523
Ho 2122 2222 2123 1121 2323 4422

ZS 2233 2422 2233 2321
‘

1 3332 5534
A1 2222 2322 2332 2221 5443 5A23
Hu 2122 3433 2334 4:32 3543 4433

Ap 3322 3233 3232 1242 3233 4323
Pi 2133 2324 4223 0343 1344 i513
Hr 2012 3322 3333 2232 3343 4313
Wu 2243 4532 3333 2342
To 2123 3412 3344 1332

Am 2123 2321 3234 1221



TABLE 1 THREE-HOUR-HANGE INDICES, K, 1950

2

Du 2

5522
5912

5432

)422

hi21

4511

13122

4423
4422

4421

4422

4433

4423
4422

4422
4421

4322
4422

4323
4311
4422

9413

4421

4422

4312

3322
3321
5421

4221

4422

5432
5423

-4423
3422
3422

3321
5

1002

0012

1111

0012

0002

0002

0012

1011

2112

0011

1111

1002

1112

1131
1002

1002

1212

1001

1012

1233
0000

1001

1134
2012

0001

1000

3322
1001

1011

2012

0001

2211

0101

0012

2112

2211

2111

2430

0433
1435
1335

2325

1333
0323

1335
2334
1325
2343
2325
2335

2335
1235

2225

1224

1225

1233
2334
1334

2234

2334

1333
1225
1223
1323
0112

1311

2223
2332
1033

1313
1433
1324

1313

0223

234
1222

2135

2223

2235
1223
1213

2323
2224

2324
2144

2224
2334
3324

2324

2323
2223
2223
2335
4333
1223
3324

4235
1224

1223
0224

2223

1123

1223
2222

2334

1124

2035

2133

2132
2223
1012

33 4

3216
2214

3323

4423

4423

3423
6533
4423
3412

4423

3533
4534
4434

4423
3433

2323

2323
3424
4432
2433
4430

3333
3433
3334
3334

3322
323A

4332
4332
4212

6335
5323
6325
3333
4324

6324
5232
3333
4333
4333
4344

4333
4443
4433
4333
4342

3322

3332
3234
4332

2232
3333
3333
3223
4233

2232

3222
1011

3121
4222

5433

1023
3123

3313
4223
4322

4212

3
3

3

3

3
2

2 —\

m

nuwwmw 2102.433n,g C14
4

_

A

o

3

1222

3322

2122

3221

3232
4332
2242

3332
2323

'

3332
3323
3222

>122

2444

3122
2221

3212

5

33
2121

2133
2222

2211

2112

1121

2321
2321
1221

2323
2222

2322

2331
2222

2222

2211

1221

2222

2221

1211

2222

4333
2122

2212

0212

2112

1112

2101

2212

2312
1232
1033
1112

2112

2122

1122

11

2235
0211

2224

3213
3212
2212

1111

3223
3222
3212
2222

3323
3323
3323
2223
2223
2212

2212

2223
3223

1113

2223
2223
1212

1111

2212

1110

2110

1111

3321
1113
1030
1012

1221

1222

0101

r 9654
‘

5522

4533
4544

4443

3444

4533
2532

4443

5533
3443
3434
3455

3455

5113
2235
4112

2122

2022

2243
2122

3121
2223
2222

2133

3222
3232
3222
3122
3223
1222

2121

2133
3112

3011
3121
3123
1131
--22

1021

2232
0021

1031
1122

0121

3231
1120

1032
2221

1232
1132

5653
4533

5633
6423
6422
5632

5643
4332

2112

2122

2132
2122

1122

2222

3222
1221

2222

0111

2121

1100

1110

3121
3220
1032
2121

1021

2222

2222

2011



25

Tune
1

TI 2211
" 2112 33:12

30 2123 2111
'

2)_14

50 1211 1111 2322
7

Le 1011 _ 1112 2322
Do 1LU2 2111 1212 2220 1111 2221 7 2322

Me 1123 1021 1222 1212 21£2 0101
"

24133

31 2121! 1010 1221 1211 2111 1CCQ (JUN 1131

E5 1011 1111 1222 2211 1112 2110 0002 3531

Lo 2122 1111 1222 2211 1222 2110 0012 3332

{-1.3 2111 1113 1221 2211 1211 1111 QOL'13j1
:1: 1121 1111 2322 2221 2012 1211 0001 1332

Wu 1112 1111
F ‘

'

1211 1111 1(102 23112
Wi 1211 2111 3' 2322 2211 1222 34142

.11) 1121 2111 13121 3221 1113 3111 0001 3441

N1 1111 1111 2212 3211 1211 1111 0001 1341

Ma, 1111 1111 2122 2211 1100 0111 1001 1341
Sw 1121 2121 1122 2111 1321 1112 01121231

CF 15:01 111C 2222 2211 1211 1011 0101 1331
Ch 1122 1122 2322 1221 2112 1012 1001 1343

F11 1122 2110' 2222 2220 1112 3210 0121 2331
Eb 14:00 0110 1111 1100 0110 0001) 0000 1231

‘l‘l 1X11 1111 2222 2112 2111 0012 16131 2132

53 1121 3112 1222 3221 1134 2221 0122 1232

Tu 2122 0001 1222 2211 2111 0001 1001 1333

Ks 0020 2110 0020 0221 1010 c101 coco 2232

3 5010 1100 1212 0110 1011 0611 0060 1221

Ka 2222 2111 2332 1221 2121 1112

Ho 0001 0011 c121 1100 1010 0001

23 0100 1000 0230 1160 1111 L001

41 1111 1111 1221 1111 1110 1101 1100 2232

Hu 1010 1220 1221 2200 1010 1201 0001 2443

Ap 2311 1122 2222 1233 2221 2232 3112 1322

?i coco 1030 1311 2000 2002 1020 0010 2212

Hr 1110 2001 1221 1100 1001 10c0 6611 1211

Wa 1121 1101 2121 1110 2110 6102 1331 2222

To 2221 2101 2222 1120 1221 1102 3312 1221

Am 1111 1001 0111 1002 2000 0001 1001 0121

June 19 20 21 .2

Tr 2211 0121 1111 3322 0101 1334 3213 4323
Go 2200 0010 0111 1210 1200 0322 1233 3322
So 1111 1111 1111 2221 c111 1323 2113 4312
Le 1112 1221 1011 2221 0112 2332 1313 4312
Do 1111 1220 0000 2311 0001 1333 2223 4222

Me 2111 1111 1111 1212 1100 0213 2122 3223
31 2200 1110 0101 1210 0200 1223 1232 3122

3s 2211 1220 0111 2221 1112 1433 2313 4322
Lo 2212 2221 1212 2322 1112 2433 2324 4322
RS 2111 1221 1102 2221 1202 1433 2313 4312

Ag 2201 2222 1212 3333 1201 2324 2323 4232
Wn 2211 2331 1211 2321 1201 1433 2323 4323
Wi 2222 1221 1112 3322 1211 2433 2424 4333
Ab 2211 0221 0112 3231 1211 2433 2323 4323
N1 2211 1221 1110 2221 1111 1433 2423 4323
Ma 1100 0221 1100 1221 1111 1433 2323 4323
Sw 2211 1121 1222 1221 1211 1313 2223 2212 2222 2144 4444 3232
or 2200 0220 0100 1221 0200 1322 1322 3222 2122 2245 4544 3232

on 2201 1122 0111 1233 1212 1224 2333 3233 4312 2355 4654 3343
En 2212 2221 0223 3221 1112 2332 2323 3322 3222 3254 4545 3243
Eb 1100 0210 0000 1111 0000 1332 1323 3322 2111 2254 4444 3343
5 2200 1221 0011 2221 1101 1323 2433 3322 3222 2255 4555 4343

53 2223 2232 1221 3321 1123 3433 2433 4433 3223 2365 5555 4353

Tu 2210 1111 0111 2221 1212 1313 1333 3333 3322 1045 4644 3243

Ks 1000 0121 0000 1022 1010 0223 2334 3322 2223 2054 4556 5353
sJ 1101 1221 0101 0111 0012 0322 1323 1222 2211 1154 4544 2133
x: 2201 1221 2212 1122 3222 2333 2333 3223 4422 2344 4566 5443

Ho 1100 0000 1001 0011 0011 0202 1323 2112 2211 0043 2544 3132

zs 0200 0111 1111 1111 1211 0311 1433 3211 3221 1043 2556 6243
41 1211 1121 1122 1111 2113 2322 1333 2211 2112 1254 2545 5243
Hu 1100 2211 0001 2221 0001 1332 1222 4321 1211 3453 5534 4343

Ap 3221 1323 2001 1232 3222 2333 3323 2132 2312 0345 4644 3233
Pi 1110 1001 0001 2001 0000 2212 1333 3032 3101 2264 6533 4333

Hr 0101 1100 oc21 1000 0112 2212 1323 3211 2223 2354 4555 4232

13 2221 0112 2121 1121 2221 1221 1111 0323 3322 2254 4555 5343
To 2211 1222 2211 1112 1212 1312 2323 2212 3322 2244 3555 4333
Am 1200 0111 0011 0101 0102 0202 1223 2111 3212 2243 3555 5233



TABLE 1 THREE-HOUR— ENGE INDIDES, K, 1950

25

4355
4223

4255

2123

2224

5223

4123
2233

3223
3234
4233
3234
3334
3134
3234
3224
2123

2125

2223

3234

1123

2124

1234
2224

2013
1224
2212

0012

2114

2123

3234
2122

2034
3233
3224
3224
3123

26

6513 3133

3323 2111

6412 3133
5422 2121

5201 2132

5324 3112
4322 2111

3322 2221

4312 2121

3321 2121

4333 3122
3311 2132

4322 3222

3321 3122

3321 3222
3322 1222

2322 2121

2311 2121

4322 2122

3323 2122

3100 2111

3312 2221

3212 3332
5312 2122

3222 1201

3212 2111

4322 2112

3201 0111

4312 1112

3213 2121

4312 2221

4432 0222

4411 1012

3212 1001

3323 2121

3323 2122

3313 2001

1111

1111

0001

1111

0001

1110

1110

1122

1112

1122

1111

1201

1123
1122

1111

2212

1122

1201

1111

1122

1001

1101

2132
1111

1022

1011

2111

1001

2111

2112

1001

2322
1010

0011

2221

2211

2100

27

2234

3322
2232

2231
3331
1212

2312

3322
2222

2221

1222

2222

3332
2321
2322

2332
2221

1212

1222

3221
1212

2212

3323
1212

2200

1102

2222

1112

2222

1211

2422

1123
2111

1311
1321

2322
1211

2a

4211 1123

2111 0011

3122 1112

2112 2111

1012 1002

2212 0111

2101 0011

2122 2221

3222 2112

2112 1112

1212 2221

2112 1111

3112

3122
3112
3223
1222

2212

2212

2123

2010 0011

3122 1111

3133 3222
2111 0032

2012 0000

1112 0011

3212 1012

1111 0011

2111 1101

2212 1011

1100 1111

2222 1212

1022 2120

2011 1001

3211 1101

2201 1101

2201 0001

m

anawéw 3

o

a

A

m

A

_

d~33334 A

m

324
m

m

A

1112

2213
1012

1112

0022

2112

2212

0112

1122

1122

1222

1222

1122

0112

1223

1113
1122

0213

1222

0123
0010

0123
0244

1123

0024

0122

1333
1022

0223
1123
0111

2132
0034

0024

1232
2221

1122

22
5666
5765
4766
4666
5767
4556
3656
4555
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TABLE 1 THEEE-HOUH-RANGE INDICES, K. 1950
7

July 1 2 3 4 5

T2 4223 3345 3311 1123 1102 3355 5531 3345 5513 4335 4323 3233

CO 3223 6222 2321 2111 1113 4334 4542 2332 4414 5332 3234 3311

So 4123 3245 2211 1222 1102 3366 7531 2345 5413 4335 3323 3322

Le 4322 3223 1211 1211 1111 2347 8541 3334 4423 2

33
3322 2321

Do 4322 3314 0201 1112 0002 3458 9522 3343 5423 3

Me 3132 3213 3541 1122 1112 4235 5542 3334 4414 5233 3244 3212

51 3222 4222 2421 1121 1102 3244 6641 2333 4413 4232 3243 2212

E5 3222 3323 1210 2211 0011 3444 5432 3333 3312 3333 3222 3421

Lo 4213 3324 2212 2212 1112 3445 6422 3343 4323 3333 3223 3422

RS 4221 3323 1111 2112 0001 2434 5431 3343 4312 2333 2122 3321

A5 5233 3324 2421 2322 2212 3356 6742 3334 5412 4233 4133 2323

Wu 4222 4324 2211 2222 1101 3434 5422 3444 4323 3333 3223 3422

W1 4212 4324 1221 1223 0012 3434 5422 3444 4323 3334 3223 3422

Ab 4113 4323 1312 2222 0112 3444 5432 4433 3313 3334 3123 3421

N1 4322 3324 1211 1222 1101 3434 5332 3344 4313 3333 3223 3322

Ma 3221 3323 2201 1222 1101 4435 5332 3334 3313 3333 32------

Sw 3222 3233 1212 1112 1111 2334 4332 2243 3222 2223 2223 2321

CF 3121 3224 1201 1122 1101 3334 4332 2344 3322 3323 3222 3322

Ch 5122 2224 2321 0222 1211 3245 5532 2234 5312 3333 4232 2323

En 3223 3223 1212 3212 0112 2344 4431 3344 4212 3323 2223 3312

Eb 3100 2323 1100 2121 1100 3345 4331 1333 3203 3123 3112 2321

T1 4121 3223 1211 2222 1202 2345 5442 2333 3212 3223 3233 3422

SF 3235 3323 2222 3232 1123 3345 6543 3334 4223 4333 3233 2322

Tu 3121 2223 1421 1221 2212 2335 4441 2334 4312 2233 3233 2222

K5 2113 1113 1223 2232 1111 2345 5432 2344 3232 3324 3234 3322

SJ 4111 1213 1210 1121 0211 1125 4422 1232 3111 1223 2122 1221

KB 3222 3212 '2212 1221 2212 2334 5543 2233 3322 3222 3233 2212

Ho 3101 2102 1220 1112 1001 1213 4420 1122 2111 2213 2122 2111

ZS 3221 3212 1311 2221 0111 1245 A431 1231 3122 1211 2233 2311

Al 2112 3113 1211 1211 1113 2224 2331 2243 3223 3322 2223 1211

H“ 3121 3323 2311 2232 1212 3434 4422 3443 4202 3433 2122 2422

Ap 2212 222 1221 1133 2223 2335 4352 1132 2321 3323 2323 2233

P1 4132 3233 2301 2031 1220 3356 5533 3443 4120 1213 2123 2231

Hr 4233 2223 0123 2011 0123 3354 6533 3433 3233 3224 3233 3201

WE 3233 3213 1221 1211 1213 3335 3432 2343 3323 3433 3233 2311

To 3233 4123 3222 1212 2213 3234 4441 1343 2323 3333 3333 3311

Am 3133 3122 2320 1100 1002 3233 3449
A233

3303 4232 2133 2102

7 5 9 1 11 12

Tr 4213 3235 4222 3311 5331 4424 3013 3423 6213 5457 7743 4455

00 3213 3213 2231 3300 2434 3312 1035 4412 2113 6154 4556 4442

So 3223 2225 3122 3310 3332 3323 20-~ —--- -—13 4467 8644 4455

Le 5212 2323 2222 3200 3331 3321 1212 2321 4212 4456 8633 3334

Do 2123 2313 2122 3210 2332 3331 0013 2322 4213 5466 8534 4434

Me 3323 2223 2133 2201 2543 3312 1135 4323 3113 5246 6757 5323

Si 3322 2222 3122 2200 2432 3222 2034 3312 3114 5335 6657 5422

Es 2212 2323 2221 3200 2331 3331 1212 2322 3212 5445 6543 3333

Lo 2213 2333 2222 3200 2332 3322 2123 2322 3224 5456 6634 4433

RS 2213 2333 1112 3200 2331 3321 1112 2321 3213 5445 6524 3333

As 4222 2234 3232 3221 3442 3222 1132 2324 3113 4256 7755 3333

fin 3313 3334 2222 3310 2432 4332 2213 3422 4313 5455 6534 3433

Wi 3313 3424 2122 3200 2442 4431 1113 3132 4224 5456 6635 3433

Ab 2213 3324 2121 3200 2332 4431 1212 3422 4213 5455 5534 3333

Ni 2313 2334 2122 3310 1432 4332 1113 2322 4213 5445 5534 3333

La ———————— -—-- 3200 1332 3332 1113 3322 4214 4445 5444 3433

SW 2212 2223 2222 2211 2232 3232 2213 2222 3223 4245 5423 3332

CF 3323 3333 2232 3200 2332 3333 1222 2322 3323 4445 5534 3333

C 3222 2234 3221 2112 2342 2222 1122 2224 3113 4335 7636 3333

Fu 2203 2323 1112 3211 2332 4331 1013 3321 3123 4345 5434 4333

3b 1101 2223 1011 2200 1221 3321 1011 1222 3313 3234 4524 3333

T1 3212 2224 2122 3100 2332 4332 1222 2223 3213 4345 5524 4333

SF 3213 2324 2133 3322 2332 4432 1223 2333 4224 4355 4435 3233

Tu 2322 2223 2122 1101 3452 2232 1022 2213 3113 3234 6635 3333

KS 2103 3214 2132 2100 2333 3341 1012 2222 4323 5346 4535 3443

SJ 2222 1212 3111 1100 2431 2121 0032 0022 3112 3234 6514 2212

K5 2222 2222 3232 2101 3332 3332 2212 3222 2113 3334 6656 5432

Ho 2111 1111 0122 1000 0232 1121 0022 1101 2011 4124 5425 2123

ZS 2212 2211 1121 2100 1332 3330 1122 1111 1122 4235 5224 2332

A1 1212 1212 1221 2100 1422 2331 1132 2222 3213 4325 5424 2342

Hu 2221 3422 2111 3200 2431 3331 0023 2323 3112 5443 6613 4433

Ap 2222 1233 4222 1222 2222 2243 2323 2222 3222 4334 5425 2222

P1 2320 2223 3212 2030 2440 3132 0020 2013 4011 4354 7624 3233

Hr 3202 1103 1101 1000 1413 2110 0022 2112 3023 4445 6435 2323

WE 3322 2213 2321 3300 2432 3321 1232 3322 3222 5345 5445 4432

To 3222 3223 2222 3211 3342 3322 1123 3311 3213 5335 4335 3332

Am 2122 2102 1221 2211 2342 2221 2123 3212 3002 4333 5535 3323



TABLE 1 THREE—HOUR-RANGE INDICES, K, 1950

4524 5343
Co 3344 6332

30 5424 5332
Lb 4424 4332
Do 4424 4332

Le 4446 6322
Si 3335 5231

Be 4424 4232

Lo 4425 5331

RS 4324 4231

Ag 6555 4332
Wn 5435 5332
Wi 5435 5332
Ab 5424 5332
Ni 4434 4232
Ma 3425 5332
SW 3324 3222
OF 4434 4332
C 6544 3332
Fu 4424 5232
Eb 4324 4332
T1 4434 5332

5333
3122

5332
2121

3221

3221

3220
4222

5331
3232

3130
4222

5312
4222

4222

9

2323
1110

2222

2211

3301
1111

2211

3311
3321
2201

2312
3311
3322
3311
3311
3322
3221
2311
2213
2221

2221

2312
4322
1212

3322
1211

2222

1211

2211

2211

3321
1122

3131
2110

1212

1212

1103

4222

2233

3222
2122

2222

2254

2243

2132
2222

1121

2354
2132
3232
2132
2122

2223
2222

2233
2245
2123
2222

2233
3233
2243
2122

1232
2232
1122

1131

2232
2122

3232
2232

2131
3332
2232

2232

2112

1211

1212

1212

1212

2112

2201

1202

2213
1212

2312
2212

2312
2222

2212

2211

2322
2212

2312
1122

1211

2322
2333
2311
2411

2301
3321
2211

2321
3421

2311
3322
2320
0011

2312
2322
1312

14

2235
2222

2225

2223
2223

2333
2233
2233

5432
3233
5222
3321
3322
3343
3242
3321
4322
3221
3342
3322
3332
3222
3222
3322
3222
3222
3333
3223
3222

3232
3223
3341
2111

2232
2322
2131

2231
2221

2331
1321
3332
3321

2221
3332
3332

4013

1113
3112
2112

2013

1003
2113
2112

2223
1012

1112

2123

3113
3213

2113
3122
1222

2122

2212

3223
2011

3112
3323
1122

2111

1112

2222

1001

1111

1111

1101

2112

0112

2012

2222

2222

1002

15
3234
3321

3233
3332
3331
2122

2222

3332
3333

3332
2223

16

5333 2204

2325

3223
2333
2323
3225
3215

2223
2323

2323
2335
2224

2224

2334
2233
2223
2233
3224

2324
2233
2210

3233

3112

2203
2212

2211

3112
3121
1212

2212

2111

2222

1222

1222

2211

1221

3222
2111

1212

1123
3222
0222

2221

4321
2112

1111

1121

1011

0000

1111

1111

1212

1211

1132
1001

1111

1122

2012

22

2232
2110

2131
2221

3221
2111

1221

3120
3131
2121

3322
3231

3231
3221

3131
3222
2131
2121

2122

3131
2121

2121

3321
2212

3131
1011

2111

1000

2010

2120

3321
1233
2122

2120

2221

3 2111

1111

4111

2123

3111
2121

2110

2143
3133
3121
2221

2020
3133
3121
3122
3231
3111
2221

2121

3221
3133
3332
2110

3132
3233
2132

0031
2010

2122

0121

1110

1210

2022

2222

3020
2132
3222

2123
1022

3100
1100

2110

1111

0000

1211

2210

1011

2022

1111

1221

1111

1110

1011

1111

2221

1111

1110

1220

1132
1000

1111

1022

1221

1102

0100

1212

1001

0001

0111

0112

2121

0200

0002

2221

0121

1200

7

2231
1121

2221

2221

2220

2222

2222

1221

2221

2120

2222

2121

2231

2230
1121

1121

1121

1120

1222

2221

0121

1221

2232
1101

0221

1110

1121

0001

0101

0111

2112

0212

0010

1000

3111
1121

1012

23
0001

0000

0000

0111

1101

0100

0000

1110

2111

0100

1121

1111

1211

2111

0111

0101

2110

0101

0111

2111

0101

1211

1222

1211

0211

0111

1101

0001

0100

1101

3201

0133
1000

2000

1101

1101

0010

16

3303
2311
3212
2111

2100

2222

2212

2211

2211

1100

2322
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TABLE 1 THREE—HOURTRANGE INDICES, K, 1950

July 25 26 27 26 29 30

‘rr 0053 5544 3010 2232 1114 3233 5411 1003 3212 2254 4314 3243

Go 4574 5432 1123 2111 0235 6311 3300 0112 3213 2122 3215 4211

So 7643 5554 2012 3122 0113 3232 5412 1103 3203 2243 3214 2243

Le 6743 4342 1111 2222 1112 3221 4421 1223 3212 2332 2212 3232

Do 8833 4342 1100 2222 0102 4221 4201 1113 3213 2343 2203 3331

Me 6665 6323 1121 2122 1235 6212 3410 1102 2123 1123 3305 4221

31 6785 6321 1112 2221 1124 6211 3400 0102 3213 1123 3204 4212

Es 5543 4332 1110 2222 1012 3222 4320 2223 3222 2332 2213 3321

L0 6634 4331 1111 2232 0113 4222 4311 2223 2313 3242 2213 3332

as 5543 3322 1101 2222 0102 3221 4211 2113 2312 3342 2213 3232

As 7775 4323 1011 2232 1234 3222 4421 1212 2313 2333 4414 4232

wn 5643 4332 1111 3232 1123 4222 4312 2213 3212 2343 2213 3332

W1 5644 4432 1122 2222 1123 4333 4322 2223 3223 3343 3313 3332

Ab 5543 4332 0122 2322 1112 4232 4322 2223 3223 3332 3213 4332

N1 5542 4322 1101 2233 1113 4222 4211 1213 3222 2342 2213 3332

Ma 5643 3322 2101 1121 1112 3222 4202 2223 2222 3332 2223 3333

Sw 4442 3221 1221 2122 1122 3222 4211 1113 2212 2232 1222 2222

CF 4542 3322 1111 2222 1112 3232 4212 2213 3322 2243 2222 3332

Ch 5553 3222 1011 1233 1323 2323 4311 1213 2212 2223 3304 3232

Pu 5443 3332 1213 1232 1112 3222 3312 2223 2212 3333 2223 3232

Eb 4453 3332 1000 1111 0112 2222 4301 1113 2212 3232 1103 3232

T1 5453 3332 1011 2122 1233 3232 4311 1213 3222 3232 3314 4232

SF 5554 4342 1233 2323 1243 4333 5333 3224 3333 4343 3334 5232

Tu 5553 3222 1110 1121 1224 3112 4412 0112 2222 2223 3313 2221

K5 5533 3222 0000 0111 1224 4222 4322 1113 2213 2233 2214 2232

SJ 3352 2112 1010 0112 1312 2112 3311 1112 2212 0112 2203 21v

Ka 5566 5431 2210 1121 2223 4212 3322 1102 2323 2223 3313 3222

H0 3353 2022 1000 0011 1113 4112 3311 0012 2212 1012 2003 2110

25 5333 3221 1110 0110 1213 4111 3322 1102 2221 1111 2323 3110

41 3332 3231 1111 1221 2224 3222 3323 1111 2222 2232 2114 2231

Hu 6552 4432 1100 2221 0211 3332 3311 2212 2222 3422 2213 4421

Ap 3354 3113 2202 0122 2323 3122 3421 1113 3322 1213 2323 1233

P1 3553 4302 1101 2022 0302 3002 3420 2022 2330 3332 3112 3222

Hr 4344 4332 0221 0011 0213 3112 4212 1003 1123 1022 2223 2121

We 4334 4332 2211 2121 3233 5221 3321 1111 3212 2133 3224 3221

To 3354 4331 2212 2121 1233 5222 3311 1112 2223 2233 3324 4122

Am 2463 3222 2102 1012 1133 5121 3311 0111 2102 2123 3304 4012

16213 31
Tr 4521 2345
00 3310 2322
So 3421 2344
L0 3312 2333
Do 3412 3323
M9 3310 2332
31 3311 1323
E5 2322 2333
L0 2312 2333
RS 2312 2333

As 4411 3344
Wu 2412 3433
W1 2423 3434
Ab 2333 3443
N1 2311 2333
Ma 2322 2433
SW 1322 1323
CF 2412 2333
Ch 4411 2244
F“ 2313 3333
Eb 1312 1332
21 2322 2343
SF 2424 3344
Tu 3311 2233
K3 2211 1224

SJ 3311 1233
K5 2312 1222

Ho 2210 1113
zs 3321 1222

41 1221 1233
H“ 3311 3433

AP 2331 1223
Pi 3322 3313
Hr 3311 1433
Wa 3421 1323
To 3321 1333
Am 3200 1212



TABLE 1 THREE-HOUR-EANGE INDICES, K, 1950

A .
¢ 2 3 4 5

r 3 3 L

00 3331 3332 3333 5443 4325 4432 3332 3321 1100 1111 3101 1122

So 4322 3344 4323 4255 5423 4333 3212 3222 1111 2244 4212 2223
Le 3332 3333 3332 3343 5423 4323 2212 3322 1111 2223 4312 2323

Do 3313 4332 4433 4354 2224 4423 3213 3322 1110 2233 3302 2333

111: 3242 3333 4333 4233 3345 3222 3233 3232 0200 2112 3321 1122

Si 3332 3343 3232 4343 3335 3332 3332 2222 2100 1122 3201 1132

E5 3323 4432 3332 4353 4323 4433 2222 3322 1110 2233 3112 3333

L0 3323 4443 3433 .

'
'

'. 12 3223 3321 1222 2232 4212 3333
RS 3323 4342 3433 2222 2222 1121 2232 3111 2333

As 5333 3433 4333 3332 2322 1212 2323 4311 2234

1m 4323 5443 4433 2312 3123 1111 2233 4202 3333

Wi 4333 4443 3434 -; 2323 3433 1223 3333 4213 3444

Ab 3333 4433 3333
5”

3313 3332 1111 3333 4122 3444

N1 3323 4443 3433 4353 4324 4433 2323 3322 1111 2233 4212 2333

1m 3221 3443 2333 4353 4224 4323 2213 3322 1111 2233 4202 2333

SW 3232 3343 3333 3243 4333 3423 2222 2321 1111 2132 3222 2333

CF 3323 3332 3333 3353 4323 3323 2222 2321 1110 2233 3212 2333

Ch 4322 3343 3222 3234 5334 3333 4332 2222 1110 2123 3312 2244

Fu 3323 3343 3333 4253 3324 3323 2223 3322 1112 3223 3222 3333

Eb 3322 2342 2233 3353 4313 3323 2211 2111 1100 2232 3101 2333
T1 3323 3343 3332 3353 4324 3333 3322 3222 1200 2233 4102 2333

SF 4334 4443 4433 3354 4324 4334 3333 3222 2322 3223 4322 3444

Tu 3322 3333 3332 3343 4334 3432 4332 2232 2220 1222 3211 2234

KB 3223 3443 2243 3254 3225 3323 2222 2221 1120 2224 4002 2343

SJ 3312 2233 2222 2232 4313 2221 4211 2111 1111 0122 2202 1333

K5 2222 2333 3432 3233 3333 3322 3322 2222 1311 1122 2202 2233

Ho 2121 1122 3331 3232 2223 2111 2111 1022 1210 0112 1101 1133

ZS 3222 2331 4342 3241 3323 3421 2332 1121 1210 1122 2212 2233

A1 2122 3343 2232 4233 2324 2432 3322 1221 1211 1132 3112 2232

Hu 3322 3442 2221 4443 4312 5432 3312 3330 1211 3232 3202 2443

Ap 2232 1222 3322 2232 3333 2132 2232 0233 2220 1232 2422 1333

P1 3333 3342 3222 2153 4423 3332 4220 2212 0211 1232 4313 4343
Hr 3223 3343 4332 3254 4334 2323 3232 1011 0111 1023 3112 1233

We 3222 2343 3332 5354 3333 3433 3322 2322 2220 1232 3331 2222

To 3222 2332 4332 4243 4334 3323 3322 2222 2320 2233 2211 1223

U11 4231 2222 3322 324 4334 3322 3222 2211 2200 0122 2200 1122

11g. 7 8 J 10 11 12

r 4413 3356 6663 2235 5445 5556 6433 5576 5534 4436 5534 4444

CO 3434 3344 5584 3333 3476 5533 4445 5643 3447 6532 4565 5532
So 4313 3367 7664 3336 5435 666— --2— 3577 4535 4536 6634 4443

Le 4413 3439 9683 3334 4434 5546 5423 4465 5533 3334 4643 3333

Do 4413 3439 9684 3334 5434 6546 5433 5676 5533 4435 4633 3433
Me 4343 2337 6775 3323 3476 6434 4546 5443 4567 4433 4465 5322

31 3423 3356 6696 2333 3577 6433 3435 5643 4447 5532 4566 5432
E5 3314 3447 7564 4334 3433 4545 3323 4564 4334 3444 4443 3333

L0 3314 3448 8674 4333 4434 5545 4433 5565 4433 4425 4534 3443

RS 3324 3447 7574 4324 4443 4545 3432 5464 4333 3335 4543 3433

AS 4334 3357 8886 3334 5655 4344 4544 4555 5455 4434 4565 3433

Wn 3314 4446 7564 4334 4434 5545 3433 5565 4434 3435 4444 3433

W1 3434 4556 6555 4334 4434 4546 4423 5565 4434 4435 4544 3433

Ab 3324 4546 6565 4334 3443 4545 3433 5565 4434 4434 4444 3433
N1 3314 4446 7564 3334 4334 4545 3433 5564 4434 3435 4434 3443

Eh 3314 3446 6554 4334 3333 4545 3333 4554 4434 3434 4533 3433
SW 2313 3445 6464 3323 3333 4434 3333 4454 3333 3424 3443 2433
CF 3313 3446 6554 3324 4333 3444 3333 4454 4433 3434 3533 3333
Ch 4434 3357 6675 3223 5554 3344 4443 4445 5444 3344 4554 3433

Fu 3324 4445 6565 4323 3333 4444 3423 4454 4324 3424 4434 3433
Eb' 2304 4446 6564 4323 3332 3445 3322 4565 4313 3434 3442 2321
T1 3424 3446 6665 4333 3443 4344 3433 5454 4334 3434 4443 3433
SF 4425 4556 7675 3434 4343 5335 4433 4565 4434 3534 3444 3443

Tu 4425 4447 5675 3213 3544 3334 4544 4445 5534 3324 5544 3322

KS 3405 4556 6676 4323 2334 5445 4433 3465 2324 3434 3354 3331
SJ 3424 3447 5653 2213 4431 2333 3432 3333 4423 1123 4433 1333
Ka 2424 5445 5676 3222 3334 3333 2323 4343 3334 4332 3444 3321

H0 2324.3435 4564 2212 3344 2233 3322 3343 3334 3213 3233 2121

ZS 3425 4535 5664 3223 3444 4323 4433 4343 3334 4422 3455 2321

Al 2424 3445 5565 2213 4333 4344 3423 4452 2224 2423 3443 2322

H“ 3433 4546 6553 4433 3433 4544 3333 5643 4433 4444 3423 4443

AP 3424 3436 5564 2222 4244 2233 5333 3443 3434 4323 2433 3132

P1 4524 4547 6653 4233 4431 3333 4422 4344 5433 3234 4421 3142

Hr 4314 3455 6545 3223 3343 3334 3334 4354 4323 3324 3434 3333

Na 3334 2336 6564 2223 3445 5444 4433 5553 3535 3544 4445 2333

To 3434 2335 6574 3223 3454 4334 4433 4543 3335 3433 3445 3333

Am 3324 2345 5574 2123 3454 3333 4423 4444 3344 4333 3455 3322



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

30 . 14 15 16 717’ 18

1‘

Co 3336 2222 2236 7522 3335 6211 3220 0001 2100 0001 2211 2233

so 2323 3333 3233 5344 4432 3221 2110 0100 1000 1111 2212 2467

Le 2322 3333 2323 3323 3321 2221 2111 1102 1111 2111 2112 2355

D0 2323 3333 2333 4323 4432 3221 2120 1101 2000 2001 1212 2356

Ne 2446 2212 2346 7423 3554 3221 3431 2121 2001 2112 2221 2233

51 2435 2222 3335 7422 3544 4220 3320 0001 3100 0011 2221 2333

EB 2323 3332 2333 4223 3332 2321 2112 1102 1100 2111 2111 2334

Lo 2333 3333 2334 4334 3433 3222 2222 1202 2110 2112 2212 2335

RS 1323 2233 2333 4224 3332 1120 2111 1101 2000 1111 1211 2335

Ag 2444 3223 3434 5334 4542 3321 2420 2122 2010 2212 2221 2354

Wu 2333 3333 3334 5334 4332 2231 2111 1212 2101 2111 2222 3435

W1 2334 3333 3434 5335 4332 2332 3210 2112 2022 2111 2213 3445

Ab 2323 2333 3334 5334 4342 2332 3132 1112 1112 1111 2212 2435
N1 2323 3333 3333 4334 4332 2232 2110 1111 2100 2111 2212 2335

3b 2333 2322 3323 5334 4332 2232 2110 1101 1000 1011 2222 2445

Sw 2233 2222 2333 4224 3332 2221 2121 1101 1111 1121 1222 2334

CF 2323 1233 3323 4324 4332 2221 2220 1112 2110 1011 2222 3434
0 2343 2233 3334 4344 4442 2231 3431 2013 3210 1012 2321 2334

En 2323 2233 2323 4334 3332 2222 2113 1011 1121 2111 2222 2334

Eb 1213 2212 2323 4224 3331 1221 2110 0102 1000 1000 1212 2244

11 2333 2223 3334 4334 4332 2332 2220 1112 3100 1011 2312 2435

SF 3234 2323 3334 4335 5333 4333 3234 3313 3223 2223 2333 3535

Tu 2434 2223 2344 4234 3543 2221 3431 1112 2110 0012 2322 1323

K3 2234 2222 2144 5435 4312 2242 3131 2112 2100 0000 1213 2555

SJ 1312 1112 3333 4333 4531 0221 2320 0112 2110 0000 1221 0323

K5 2324 1222 2234 4333 3333 3231 3220 1112 2211 1011 2222 2333

H0 2223 1111 1233 4434 3322 2221 2120 0012 2110 0001 1112 1121

23 4433 1231 2343 5444 4332 3232 3230 1101 2210 1000 1221 2434

41 1324 2222 1344 4334 4232 2332 2221 2112 3211 1111 1322 1544

Hu 1323 2311 3232 4334 4431 2331 2331 2212 2200 2110 2222 3453

Ap 1343 22—- ------- 3323 3123 2221 1232 3221 0232 2232 1343

21 1323 1132 3333 4234 4532 2031 3;21 3112 2100 2121 1230 3454

Hr 0323 2222 3234 4223 3322 2221 2222 1101 1101 0001 1301 3434

Wa 2334 2332 2334 2232 3432 3220 3332 1101 2221 1022 .2311 2255

To 2334 1232 2334 4323 3333 3222 3231 1112 2211 1022 —232 2344

Am 2334 1122 2234 4223 3434 3222 3220 0012 3210 0021 2221 2233

Aug. 19 20 21 22 23
Tr 6565 6677 5555 4443 2133 4431 3212 3232 4113‘3235 3002 2114

00 5676 6665 4797 5522 2254 3421 2225 2220 1025 3311 0015 2111

So 7556 6688 8655 4422 2133 4441 2112 2221 2113 2325 2002 1113

Le 6544 8888 9866 3322 2143 3431 2121 2321 2112 2313 2002 1223

Do 7534 9999 9977 3321 2144 3441 1212 2321 2003 3323 1002 1103

me 6577 7767 8777 6422 3176 3222 2134 2221 1025 3212 1024 3013

Si 6680 8866 8999 7422 3165 2211 2224 3221 2025 2211 0024 3102
Es 4344 7878 9766 3322 2143 3431 1122 2320 2113 2223 1012 1213

Lo 5434 9999 9856 3332 2134 3442 2212 2221 3113 3323 1022 2223

RS 5444 8877 8756 2321 1143 3441 1211 1221 2112 2223 1011 0103

Ag 7578 8778 8897 5332 3165 3222 2213 2231 2124 1223 1012 1122

nn 5434 7777 8766 3322 2154 3541 2212 2331 2113 2224 1002 1203

Vi 5445 6776 8766 3422 3143 4442 2233 2331 3113 3224 1011 1223

Ab 4355 6766 7656 3422 3144 4441 2132 2331 3023 2323 1123 1113

N1 5334 6766 7655 2322 2143 3441 1112 2321 2112 2223 1001 1103

Lb 4345 6665 6654 3322 2243 3442 2203 2221 2103 2213 1001 0103

sw 4334 6676 7654 2311 1133 2341 1212 1221 2122 2223 1021 0103

CF 4334 5665 6554 2422 2132 2432 2222 2221 2013 2213 0001 1103

Ch 5367 7678 9998 4233 3243 2132 1111 1221 2114 1213 1002 0003

Fu 4335 5675 6545 3221 3134 3441 1123 2221 2113 1223 1003 2323

Eb 4336 6676 5565 4432 3142 1341 2001 0221 2003 1113 0001 0002

T1 4347 7766 6575 4332 3143 3342 2212 2221 3013 2223 1001 1003

SF 5356 7767 6675 4533 324— —342 2223 3321 3024 2233 1022 3232

Tu 4466 6666 7777 3222 3244 2231 1113 2111 1013 2112 0012 0002

K5 4238 5777 6545 4333 3243 2240 1002 3222 2013 1013 0001 0002

SJ 4256 5556 6673 2321 3143 1131 2100 0121 1003 1112 0001 1202

K3 3357 8757 8888 6433 3253 2332 1113 2221 2123 2112 2203 0102

Ho 2266 5557 6575 2222 3133 2211 1113 1120 1022 1102 1002 0002

23 4147 5656 6355 6423 4253 2333 2113 2221 1023 1100 0002 0001

41 4238 6766 5444 4322 4343 2331 1112 2121 1223 1212 0001 1112

Hu 5457 5763 6654 3431 3132 3331 2112 2330 1012 4311 0002 1202

AP 4457 5557 4475 4233 3243 2222 2312 1022 3323 1122 ——————— 2

Pi 5256 5576 7663 4223 3250 3221 1202 1130 1001 2132 0001 1002

Hr 5347 5566 6655 4322 3343 4331 2232 1111 2013 2113 2111 0102

we -----67 64-- -432 3354 2232 2232 2223 3334 3222 2333 1113

To 4356 6667 5577 4322 3244 2331 2223 2221 2124 2121 2204 1122

Am 3466 7755 5686 4223 3243 2222 2123 1221 1024 2011 1103 1012



TABLE 1 THREE-HOUR-RANGE INDICES, K, 1950

25 2b 27 20 29 30

2203 3100 0011 0010 2101 0111 1215 2333 4544 5432 3341 3311

2102 1211 0001 0100 1001 2221 1223 3335 4433 5335 5322 2342

3211 2111 0001 2212 2001 2221 2223 3444 3432 4334 4322 2331

3200 2111 0001 0110 2100 3221 2224 3535 3443 5324 4322 2342

2112 3100 1011 0001 1011 0212 2225 3223 3544 4433 4441 2222

3112 3100 0111 0000 2101 1212 2224 3333 3534 4332 3441 2231

2201 1210 0011 1112 2101 2222 3223 3534 3332 4423 3332 2331

2222 2212 0112 1211 2211 2222 2234 3534 3433 5434 3332 2342

2101 1211 1001 0110 2110 2122 2113 3434 3432 4334 3321 1341

3212 1221 1112 1111 2101 3323 2224 3444 3542 4233 5441 3332

3112 1111 0001 1111 2111 2223 3223 3545 3433 4334 4332 2342

2302 1111 0011 2112 3111 2223 3223 3545 4433 4434 4332 2342

3233 2111 0121 2111 3113 2223 3233 3544 3333 4423 4332 2341

2212 1211 1001 1111 3111 2223 3223 3445 3333 4434 4322 2341

3111 1011 0000 0000 3002 2223 3123 3444 3332 4433 3322 2342

2112 1111 0011 0101 2112_1222 2223 3434 2332 3333 2322 1231

2211 2101 0011 0110 2101 2222 3224 3434 3333 4333 4332 1241

3201 0101 1201 0011 2111 1123 2223 2344 3433 4333 5431 2332

2223 2211 0012 1211 2112 2212 2213 3434 3322 4334 2222 2331

2101 0000 0000 0001 2101 1222 2103 3233 3331 4323 4221 1231

2201 1101 0010 0011 3101 1123 2123 2344 3332 4324 4331 2231

2221 3221 0111 1212 3223 3323 3224 3455 4443 4434 5333 3321

2111 1100 1111 0111 2111 1323 2224 3334 4443 3233 4441 3331
1001 0000 0001 0000 3001 1223 10------ --33 5334 4232 1131

2102 0110 0101 1111 1111 0112 1223 2133 3432 2212 3431 1230

2221 2200 2001 0000 2211 1223 2224 4234 3433 3332 3331 1321

2101 0000 0000 0011 2100 1123 2213 2233 2531 2212 3330 1120

1111 2000 0000 0000 2211 1112 2214 3342 3532 3333 3431 1300

1211 1111 1111 1111 2211 2212 1223 3232 2422 4333 2332 2231

3211 2200 0100 0220 2111 2333 2223 3543 3332 5532 4431 3430

2322 1232 2320 0122 2221 1213 3223 2233 3442 2213 3331 1222

3221 3310 1003 3321 2023 2323 2224 2445 4332 4332 4530 3430

1101 0000 0021 1000 2111 1102 2323 3244 2532 3223 4311 1331

3322 2111 2322 0111 2331 1112 2334 4244 4433 4433 4331 2331

3222 3112 3443 3333 4431 2322

3111 2001 3433 3232 4330 13212000

1121 2311
1222 2401

1232 2312
1233 3311
1121 2301
1222 3311
1222 3422
1231 3201
0032 2411

1021 1221

2222 3312
1131 1101

1221 2310
1232 2311
0121 3411
2232 2222

1220 3401
1232 3300
2232 2412

2332 2321
1131 2211



TABLE 1 THREE-HOUR—RANGE INDICES, x, 1950

Se t. 2 3 5 6

1‘

CO 1123 2211 2200 1110 1456 6655 4476 5543 4488 6644 5567 5533

So 1012 2212 2101 1143 2234 5667 6343 4457 7555 5577 6546 5366

Le 0111 2212 1110 2131 2333 5577 6344 3445 6444 4665 6644 4344

Do 0012 2012 1001 1242 2343 5679 8344 5455 7545 5566 7644 4444

Me 1112 2102 2310 0111 1566 6536 6576 5433 4577 6444 5667 5434

$1 1112 1101 1310 1111 1456 6745 5486 6543 4488 6444 5558 6533

Es 1111 2212 1111 2232 1343 5566 6344 3445 5445 4554 4444 4434

Lo 2122 2212 1212 1132 2344 5557 5334 4445 5535 5555 5544 4443

HS 1221 1102 1111 0032 1343 5566 4333 3445 5544 4455 4444 4343

As 1121 3112 2321 3222 2455 4457 7666 3344 6677 4445 6666 4334

wn 1211 2213 1201 1142 2344 5566 6343 3445 6555 4555 5543 5444

W1 1111 2212 1211 1142 2445 5556 5444 4456 6545 4555 5544 4444

Ab 1212 2212 1112 1132 2444 5556 5344 3445 5555 3555 4444 4444

N1 1121 2212 1111 1142 2333 5556 5343 3445 5445 4455 4543 4343

Ma 2211 2112 1200 0131 2334 4555 5343 3445 6355 3455 4534 4344

Sw 1122 1112 1212 1132 1333 4555 3232 3334 5334 3445 4433 4333

Na 1111 1112 1111 1132 2333 3445 4333 3345 5444 3445 4433 3334

CF 1111 1112 1101 0132 2333 4455 4333 3345 5445 3445 4433 4334

Ch 1122 1112 2210 0112 2344 4446 6554 3344 6455 4445 6555 4334

Pu 2112 2102 1222 1132 2444 4555 4333 3335 6435 3445 4443 4333

Eb 0010 1-—- ———— 0130 1333 3555 3343 3345 4345 2345 3333 3333

51 1110 2112 1100 1132 2434 5446 4344 4355 5555 4455 4554 4344

SF 1223 3323 1122 2332 3445 4557 5444 4454 5464 4455, 4545 4353

Tu 1122 2211 2220 0121 3345 5546 5554 4435 5556 4435 5565 3324

Ks 0010 0001 0100 0041 13 —————— --43 4455 3335 4456 4433 4443

SJ 1221 0111 2210 0112 2323 4456 5454 3344 5434 3234 5433 3233

In 1121 2102 2211 1122 2354 4545 5354 4334 4556 4333 3455 5333

Ho 0112 1111 1100 0111 2243 3435 4344 3133 3355 3224 3345 3313

26 1110 1001 1210 0120 1234 4445 4353 5333 4354 4322 3545 5223

A1 1121 2111 1111 1132 1224 4543 4342 3244 3445 4334 4445 5332

Kn 0111 2330 1201 2321 2232 5656 6444 4454 4323 4544 4443 4533

Ap 2322 1122 2211 1123 2354 3345 5333 3234 4445 2234 3445 3333

P1 1212 0000 2212 0022 2313 4556 6453 2215 5423 3345 5433 3324

Hr 0322 1112 1322 0221 2345 4555 4435 3334 4445 5455 4445 4343

Wa 3222 2322 3332 2233 2344 4555 5355 5445 4556 5455 4455 5434

T0 2122 2212 1210 1122 2354 4545 5354 4334 4456 5334 3555 4433

Am 2112 1132 3210 1122 3355 4545 4354 4234 4466 4333 3455 5323

Sept. 7 0 0 11 12

Tr 5443 3355 3554 4567 6623 2 55 6522 4465 5532 2254 5124 3223

00 3347 5433 2576 6543 4355 3222 3212 5542 3445 2022 2144 5101

So 5334 3346 2534 4577 6422 2254 6312 4465 5422 2243 4114 3212

Le 4233 4333 2444 3454 5522 2242 5411 3443 4522 1234 4133 3111

Do 4233 4233 2544 4555 5312 2243 6211 3443 5522 1133 4123 3102

Me 3355 4332 2666 4433 4463 2212 3322 4333 3565 1122 2055 4111

Si 2356 4422 2576 5433 4254 2212 3201 5432 3544 1121 1133 4101

Es 3233 4333 1344 3465 4322 2242 5222 3443 4422 1133 3123 3111

Lo 3234 4234 2434 3564 4423 2242 5313 3444 4422 2234 4224 4102

RS 3233 4233 1434 2564 4222 1142 5111 2544 4432 0134 3133 3001

Ag 4453 3333 3665 4444 5343 2223 5311 3333 4544 3324 4143 3322

Wu 3334 4333 2344 3565 5322 2243 5212 3554 5532 1133 3123 3102

W1 3334 4334 2434 4565 5422 2243 5212 3544 5533 1244 4223 3212

Ab 3234 4333 2345 3565 5323 2343 5213 3443 4433 2334 3233 3111

N1 3334 4333 2434 3565 4322 3243 5212 3444 5432 1134 4233 3112

ma 3224 4233 2344 3555 4432 3243 5202 4443 4432 0133 2011 2002

Sw 3333 3223 2333 3554 4312 2132 4121 2442 4422 1132 3122 2101

Na 3333 3233 2333 2455 4322 2242 4211 2343 4431 1133 2123 2111

CF 2334 3233 2334 3455 4323 2243 5223 3443 4433 1133 3233 4001

on 4343 3233 3564 3345 5333 1123 5311 3333 4644 0024 3142 2112

Fu 3233 3233 2335 3455 3323 2243 5223 3443 4433 2233 3134 3212

Eb 2123 3311 2333 2445 4411 1132 4201 2343 3432 0123 3013 3001

Tl 3233 3333 2444 3455 5433 2243 5312 3343 4532 1133 3323 3002

SF 3234 4323 3345 4566 5533 3333 5234 4442 4334 2233 4234 3222

Tu 3444 3223 3554 3335 5432 2222 5312 2333 3643 1112 3233 2002

Ks 2234 4332 1335 5556 4333 3243 3122 4453 3333 1133 2333 3001

SJ 3333 3234 2343 2334 5121 1133 4200 2343 3522 2113 3222 1102

Ka 2335 3222 2455 4433 3232 3221 3221 3433 3433 2222 2223 3101

H0 2233 3211 2354 3333 4232 1111 3111 3233 3433 1111 1123 3101

zs 1225 3311 1354 3442 4432 2120 4210 4442 3533 0131 1123 3001

41 1233 3322 2334 3445 3222 2242 3221 3442 2422 1132 2222 3111

Hu 2223 4433 2333 4554 4211 2322 4202 4442 3411 1332 2112 3211

AP 4233 3133 3343 3234 3332 1132 3421 2243 3423 1122 2334 3122

P1 3322 3134 2332 3415 5322 3322 5314 0343 3522 3403 3223 2211

Hr 2334 3323 1445 3455 3432 1133 4222 4342 3432 1122 2143 4101

Va 3335 5332 3554 4445 4332 3243 3332 3443 3443 1232 3343 3213

To 3345 4222 3455 4444 4332 3233 3231 4343 3433 1223 2333 3111

Am 1344 3223 2455 4334 3242 0023 4321 4342 2433 1033 2133 3022



TABLE 1 THREE-HCUR—RANGE Irmxczs, K, 1950

Sept. 13 14 15 16 17 1d

Tr 211172354 2101 0013 2001 1100 3102 3555 3332 3556 5443 3355
36 1111 0333 1100 0000 0000 1100 2122 3631 1443 3633 4466 6412
So 1002 2365 2101 0111 1011 1100 2113 3554 3222 3566 6333 4346
Le 2112 2353 1111 1111 1011 2201 2113 3444 2232 3455 6332 3334

Do 2101 2365 1001 0100 0001 2200 2113 4544 2222 3565 7332 4325
:e 1321 1233 1110 0111 0000 1211 2132 2332 1455 2433 4667 4333
Si 1211 1343 1010 0001 0010 1101 2132 2432 1442 2532 4556 4322

25 2123 2343 1112 2101 0012 2201 2113 4533 1332 3344 4233 4324

Lo 2213 3351 1213 2101 6112 2210 2113 4544 2323 3454 4333 4324
RS 2121 2353 1011 1100 0000 1100 1003 344 , 2233 3445 3333 3224

Ag 2422 3244 1212 3322 0001 2221 2133 3533 1443 3434 6454 4334
wn 2111 2453 1111 1111 0012 1201 2114 4544 2323 3455 4333 4324
v3 2212 2454 2112 1212 1011 1201 2114 4544 2333 3445 4443 4325
Ab 2123 2443 1212 2212 0013 2211 2114 4544 2333 3444 4343 4334
H1 2111 2454 1111 0112 1012 1201 2113 3544 2322 2455 3332 4334
43 1101 2343 2201 0001 002— ---- --04 4543 2222 2444 3332 3244
Sw 2122 2343 1122 1111 0121 1101 1123 3443 2222 2444 3333 3213
Na 2111 2343 1111 1101 0011 1101 2113 4443 2322 2444 3332 3223
CF 3222 3343 2122 0001 0021 1101 2213 3543 2322 3454 3333 3324

Ch 2311 1233 1110 0012 0011 1101 3123 3543 3342 3434 5454 3224
Fu 2123 3343 1223 2211 1123 2211 2123 4543 2323 2444 3333 3233
Eb 1101 1243 1001 0001 0011 0101 1105 4443 1322 2455 2222 3223
31 2112 2343 1101 0101 0011 1201 2114 4543 2332 3444 3344 3323
SF 3134 ---- ---- 3222 0133 3312 2125 3543 2333 3534 4344 3334
Tu 1212 0323 1110 0001 0021 1001 2124 5542 2333 2423 5455 2214

KS 1222 2242 1100 0001 0033 0100 1105 5533 2122 3433 3343 4323
sJ 1212 0254 1110 1010 0011 1211 2114 4332 1221 2333 4332 2313

K2 1212 1342 1101 1001 1221 1101 2114 5432 2234 2433 3343 4223
Ho 0011 0133 0000 0001 0010 0000 1014 4331 1122 2223 2343 3213
23 1211 1352 0101 0000 0010 0100 1114 5432 2121 2534 4434 5311
41 2211 1442 1211 1111 1122 1101 2214 5422 2322 4543 2233 3332
Hu 1101 2544 0001 2210 0111 1200 1013 5642 1112 4543 4323 4443

Ap 3222 1233 1210 0122 2311 1201 2213 4443 3244 2333 3333 3224

Pi 2213 3554 1102 0220 0211 1220 3125 5632 2113 3534 5332 3303
Hr 2333 2444 2332 0001 0121 1100 1334 4432 1323 3433 3344 4332
Na 3232 1343 3332 1212 3232 1112 3333 4543 3234 2543 3333 4323
To 2222 1343 1221 1112 2221 1111 2324 3533 1344 2433 3334 5332

Am 3221 0243 3211 0122 3111 0020 3223 3421 2233 2333 3344 3222

Sept. 19 20 21 22 23 24

Tr 6325 5356 6644 5565 14411 1242 0001 2211 0023 3466 6422 4567
CO 3267 6323 3456 5433 2223 0110 0102 3321 0035 5524 3224 4645
So 7225 4257 8434 4564 3312 1231 0111 1211 0012 3567 6323 4577
Le 4223 3237 7533 3443 3321 1131 1101 2111 1123 2455 7412 4456
Do 5224 4237 9533 4543 3312 0131 0000 1111 0022 2367 7323 5557
he 3277 6533 6567 4433 3332 1111 1111 1121 1146 7333 5234 4434
Si 3158 7223 5556 5533 3422 0010 0221 1120 1137 7433 3223 3545
Es 4223 4135 5434 4443 3312 1131 0001 2210 1123 3454 4212 4456
Lo 4224 3236 6434 4553 3312 2231 0102 2220 1223 3455 5323 5556
Rs 4223 3135 6433 3554 3322 0131 0000 1210 0123 2455 4222 4556

Ag 4235 5234 5544 4332 4422 2221 1212 2211 1235 4445 5223 4345
1 4323 3146 5434 4553 4312 1231 1101 1221 1122 3455 5313 4566
:1 5324 4146 6434 4553 4422 1131 0100 1221 1024 3455 5323 4567

Ab 4224 4135 5434 4443 3312 2131 0111 2211 0124 3455 4323 4555
Hi 4223 3136 5434 4553 3312 1231 1100 1221 1123 345) 5313 4566
La 4223 3235 5434 4553 3301 0032 1000 1221 1024 4455 4212 4566
Sw 4223 2135 5433 3542 3312 0231 0112 1221 0123 3354 4213 3555
Na 4223 3135 4433 3442 3312 1121 1100 1211 1023 3354 4212 3555
02 4233 4135 5434 3543 4321 0131 0101 1220 1023 3454 4323 4556
Ch 4234 3225 5544 3333 4431 0121 1210 0122 1235 4345 6223 3345
Eu 4223 3135 4434 4443 3323 2131 0122 2221 0124 2454 4323 4556
En 4213 3135 5333 3442 3300 0021 0000 1220 1122 2455 3213 4456

Tl 4224 3134 5434 4443 3311 0121 0100 1221 1134 3455 4323 4556
SF 5334 4134 6435 4453 3322 2222 0222 2332 1135 3555 5234 3556
Tu 4244 4235 5544 4433 4322 0010 0210 0121 1244 4534 5223 3455

KB 4323 2244 5445 4453 2301 1031 0001 0332 1034 2565 4224 4566
SJ 3124 2125 5433 1344 3311 0220 20 1231 1213 1445 4212 3454
K3 4235 4223 4534 3433 3212 1120 0100 2221 2035 5334 4223 3533
H0 3244 3224 4443 2232 2102 0020 0000 0022 1133 2344 4212 2334

23 2235 4225 4534 3431 3211 0110 1100 1221 1125 5334 4323 3535
41 -------- 4334 4542 2311 1121 1111 1321 2125 4454 3223 3554

Hu 3123 4434 4333 4432 2211 1210 0101 2320 0223 4654 3112 5543

Ap 3234 3234 5433 3233 2202 0022 1200 1322 2145 4344 4322 3344
Pi 4224 0205 5432 2443 3301 1210 0200 2200 1213 0345 4224 1554

Hr 3235 4124 5545 4333 2332 1011 0322 1310 1235 3444 5333 3455
Na 4345 3234 5535 4454 3332 1222 3223 3322 2335 4545 4222 4565

To 3245 4224 4445 4342 3422 1122 3211 2122 3235 4444 4223 4545

Am 3245 4223 3444 3333 3202 0021 1000 0222 1135 4334 5212 3444



35

TABLE 1 THREE-NOUR-RANGE INDICES, K, 1950

be t. 25 265 27 25 29 30
Tr 5543 4505 53 2 1155 5; 3 2142 2 2 2245 1033\1022 2001 1254

3454 5633 3212 3333 2265 2121 1125 5111 0000 0100 0014 2232
5443 4667 5212 2255 3212 2242 1112 2232 2100 1033 1101 1264
4333 3546 5121 2354 3122 1222 0112 2222 0011 1133 1011 1344

4342 3647 4212 2353 3222 2221 1112 2212 0100 0121 1001 1354
3464 4424 3323 2233 3355 2121 1143 3122 1021 0101 1114 1133

3453 4533 2332 1232 2355 1111 1143 3021 0021 0100 0113 0243
4333 3545 3112 2353 3222 1222 0022 2112 1010 1111 1122 1343

4333 3545 3222 2353 3222 2332 1112 2322 1111 1121 1112 1354
4333 3645 2112 2354 3222 2232 0012 1212 0000 1121 1011 1353

4554 4435 4431 2344 3233 3221 1132 2233 1011 2221 1202 2333
4343 3655 3122 2364 3223 2332 1112 2323 1110 1122 2101 1354

5343 3655 3222 2364 2223 2232 1123 3223 1110 1122 1122 2354
5343 3545 3233 2353 2223 2232 1123 2122 1112 1111 1122 1354

4332 3545 3212 1254 3222 1332 1123 2322 1100 1122 1101 1354

4342 3545 2122 2253 2222 2232 1122 2222 1100 0112 2111 1232
4332 3545 2122 2253 2222 1221 1122 1212 1111 1111 1122 1343

4332 544 2111 1253 2122 1222 1112 2122 1110 1111 1111 1344
4333 3545 3123 2353 3223 3232 1123 2322 1110 0122 2112 1354

4433 3435 3331
A

3223 1122 1233 1122 0020 0112 1212 0333
4333 4544 2233 2253 3223 1232 0122 2222 1022 2111 1112 1354

4332 2535 2112 1253 2123 1221 0022 2112 0110 0(10 1001 0344
5333 4545 2212 2254 3222 2232 1123 3122 0100 1111 2111 0354

6342 4446 2223 2354 3233 2233 1223 4223 1122 3123 2322 1365
4443 3434 3332 2343 3333 2211 1232 1211 0021 1100 0112 1223
5343 3545 2211 1253 3233 1122 1111 1123 0000 0111 0022 2454

3432 2334 2211 2253 2122 0112 1120 1211 0010 0212 1211 0353
3253 3533 2222 2232 2233 2121 1223 2211 0100 1111 1112 1343
3332 3323 2112 1132 3232 1111 0122 0111 0000 0100 0111 0232

4352 3522 1112 1242 2221 1111 1222 1111 0100 0101 0011 1333
3242 4533 2212 1242 1223 1222 1222 1212 1111 1111 2122 1352

3332 4543 2212 3443 2212 3321 0111 2321 0010 1210 0112 2443
3332 3344 4222 2242 2332 2122 2122 2123 3122 0222 2121 1333
4440 2444 1311 2453 3211 1022 0200 0211 0022 0200 1222 0353
5343 4435 2332 2253 2232 1122 0233 2012 0231 0001 1120 1344

4343 5543 3332 2343 3433 2322 3333 4322 2322 1112 3422 2344

To 4353 4534 3322 2243 3433 2122 2233 3212 3221 2112 3223 2334
Am 3343 3433 2122 2233 2343 2022 1223 2101 1100 0001 1103 0233



TABLE 1 TEEKEE-HOUli-ELRNGE INDICES, K, 1950

2 3 4 5

Tr 5654 5656 5644 5660 6553 4475 6554 4764 6454 5465 6.33 264)

Co 3586 7543 3557 6764 5556 5564 3476 6653 2476 5444 3356 2543

So 6634 6656 5645 6707 6544 3476 7454 4775 5455 5566 5223 2656

Le 6644 5445 6644 576 5543 3465 5443 4563 4333 3455 5233 2435

D0 6644 6436 5745 5687 6643 3575 7443 4573 4344 5555 5233 2536
he 5667 8433 5647 8544 5766 5353 4577 6543 4677 6433 3266 3433

Si 5688 8333 3568 6755 6766 5443 4576 6543 3476 5333 3257 2333

E5 4544 4445 4555 4565 4443 3463 4443 4563 3433 3455 4233 2434

Lo 5545 554 4555 4585 4443 3564 5444 4563 3444 4445 4334 4434

RS 4444 5545 3545 4675 4433 3574 5443 4563 3334 4545 3234 1434

42 5666 6333 4677 5556 6655 4453 6555 4443 5665 4435 4354 2334

Wu 4444 5556 3555 5665 5434 3574 5444 4663 4333 555 3234 1435

01 M545M6 3%55%5 5%44W4 5M44m3 M434fi5 3fl42w5

Ah 4454 5546 3455 5565 4444 4564 5444 4563 3433 3455 3334 3444

xi 4444 4545 3454 4665 4433 3573 5434 4663 3433 3545 3233 1434

ha 4444 5545 3455 5665 3434 3363 5333 3554 3433 3544 3234 1435

SW 3344 4444 3444 4554 4433 3462 4233 4553 3333 3444 3233 2434

Na 4443 5545 3444 4565 4533 3563 5333 3553 4433 3444 3233 1434

02 4444 4545 3444 4565 4444 3563 5344 3563 3333 3544 3234 2434

c 4565 5344 4655 4546 5553 3353 6544 4443 5454 3345 4254 1334
Fu 4444 4545 2455 4565 4433 3463 4433 4553 4433 3444 3234 3434

Eb 3443 5535 2456 4565 3523 3564 5333 3553 4332 3445 3233 3344

T1 4554 5445 3456 4555 4544 4464 5443 4453 3444 3444 4234 1344

SF 5453 5346 3365 5565 3444 447— 6453 356— 3343 4455 4234 3345

Tu 5565 5333 4655 4544 4654 3344 5553 4443 4565 3433 4345 2324

Ks 4436 4345 4366 5664 3444 3363 4343 4663 4343 4554 3234 2433

SJ 5543 4333 2544 3444 3533 2443 4333 3432 3333 2334 2133 1323

Ka 2365 6433 4555 5554 5544 3333 3344 4442 3355 4433 2234 2333

Ho 4454 3223 4445 3333 4443 2233 4342 3232 3454 2322 2233 0223

26 4465 5533 3564 5535 4433 4344 4344 5532 2455 5534 2344 2323

A1 3355 5543 3354 5654 4323 4352 2223 4541 2333 4542 2223 2422

Hu 5553 6433 2435 5555 4433 4444 3223 5432 2333 4444 2133 3443

4p 4454 3224 4435 3352 3434 2242 4442 3242 3454 3242 4233 2233

Pi 5543 4203 2544 3355 3513 3433 4331 3412 2432 2245 2232 0404

Hr 4444 5234 3344 4453 4434 3453 4334 3453 3333 2344 4333 2334

Na 3455 5434 4556 5554 4434 4353 4443 4452 2344 4444 2224 1432

To 3465 5333 3556 5544 3444 4343 5354 5443 3454 4433 4244 1333

Am

3354753332_345654434 445493343
4454 4342

335414333 33331g223
Tr 6534 5566 6322 2322 4313 1234 3201 1124 3010 0221 4521 1256

Go 3355 6642 2225 5301 1146 1211 1101 0111 0010 0211 2434 3121
So 6433 5575 6222 2321 3313 1232 2101 1123 2011 0221 3322 1266

Le 5433 4454 4222 2311 3323 1122 2101 1213 2110 0320 3322 1234

DO 5233 4644 4232 3300 3223 1232 2101 1103 0110 0320 3312 1144

E? 3655 5633 2233 3211 2255 1211 2101 1121 1000 0222 3522 1121

51 3555 6633 3233 3200 2235 1111 1001 1101 0011 0321 2522 2121

Es 4333 4444 4222 2300 3223 2112 2112 1113 1120 1321 3322 2234

L0 5333 4555 4222 2311 3224 2222 2112 1113 1212 1221 3322 2243
RS 5233 3444 4221 2310 3213 1122 2101 1003 1110 0221 3322 1244

45 5554 4443 3332 2321 3225 2221 2101 1312 1000 2222 4532 1232

WP 5333 4544 4333 3311 3324 1222 2101 1123 1111 1331 3322 1244

N1 5333 4444 4322 3311 4234 2222 2211 1113 2121 1332 3423 2344
Ab 4333 4444 4323 3311 3224 3112 2111 1213 1121 1331 3423 3334

41 5333 4444 4322 3311 3214 1222 2111 1113 1120 0331 3322 1244

ha 4432 4444 4332 3301 3224 2222 2101 1223 2200 1332 3422 1244

5w 4233 3433 4332 2311 3324 1222 2122 1112 1122 1231 3333 1233
“a 4333 3454 4222 3311 3223 1122 2211 1112 1111 1232 3322 1234
CF 4333 4444 4323 3311 4324 1122 2212 1112 2120 1232 3322 1244

Ch 5453 3343 3322 2211 3234 2221 3111 1112 1111 0232 3521 1222

Fu 4333 4444 4322 2300 3214 2122 2111 1112 1123 1331 3322 1233
Eb 4332 4553 4211 2200 3204 2212 1001 0213 1110 1232 2312 0134
T1 4343 5344 4323 3311 3224 1112 2101 1113 2110 2232 3422 0234
SF 533- -2—- 5332 33-2 32—— -—-- 20—————— 10—- -332 3433 2334
Tu 4453 4253 4322 2201 3234 1212 2100 1212 1120 1232 4531 2221

KB 3333 54-- —-32 3311 3235 3222 3111 1322 1200 1342 332— ————

SJ 3332 3144 3221 2201 2223 2112 2100 0112 1110 1332 2411 1332
K3 4334 4333 3333 3311 2334 2222 2111 1212 1110 1232 3323 1222

Ho 4332 3233 4322 1201 1113 0111 1000 0002 0010 0132 2312 0121

25 4234 5422 2233 3311 1314 1211 2111 1111 0100 1232 3223 1121

41 4222 5442 4221 2211 1224 1211 1111 2211 1211 1332 3432 2232
Hu 3321 3442 3111 3421 2213 1321 2001 2331 0001 1542 3313 3443

AP 4333 3332 3322 2212 3113 1222 2120 1112 1222 1133 3432 1233
P1 4311 2134 3210 3301 3223 2311 2100 2111 0112 3303 4422 3443
HT 3334 5344 4343 2300 2123 2102 1131 1212 0033 1332 3323 3333
WE 4333 4443 4323 3411 3323 3202 2220 0100 1430 0122 4432 1132
To 3344 4433 4323 3323 3434 1323 3321 1223 4321 1234 4333 2233
Am 4343 3433 3323 3201 1214 )101 2100 1111 2110 0122 2432 2121



133L2 1 THREE-HOUR—RANGE INDICES, x, 1950

Oct. 13 14 15 1b 17 16
Ir 4422 2365 5524 5555 6531 1 55 54.4 6764 5332 5655 -323 354
CO 2243 3321 3336 6533 4234 3312 2346 7543 2354 6532 1146 3310
So 3322 2366 5424 5656 6522 1365 5235 6765 5323 5665 3324 2344
Le 2321 2132 5433 4667 7622 2334 433 6454 4333 3444 2133 1222

Do 3311 2133 5434 4877 7622 1334 433 4643 4243 3545 2233 2332
Me 2252 1112 3446 6533 5452 2212 3468 6433 3566 4423 2356 2211

s: 2232 2221 3335 6533 5443 2312 2368 7532 2444 5422 1347 2211

E5 2221 2133 5434 4645 5431 2334 4344 5443 3243 3443 2233 2222

L0 3312 2243 4334 5655 6522 2424 4334 6555 4233 4544 2233 1332
R3 3311 1133 5333 5635 5421 1434 4234 5554 3232 4544 2233 1322

A5 3342 2133 5435 4444 6442 2322 4466 5434 4354 4322 3445 2221

Wu 3322 2244 5434 5645 6422 1434 4344 5654 3242 3554 2333 1333
Wi 3322 2244 5444 5645 6433 2434 4344 5554 4344 4554 2343 1333
Ab 3222 2243 5434 5544 5432 2334 4344 4544 4243 4443 2233 2322
Ki 3322 2243 5434 5534 5421 1434 4333 5554 3243 4544 2233 1333
Ma 2321 2144 5334 5534 5422 2334 4334 4553 3343 3543 2233 1333
Sw 2221 2133 4333 5534 5321 1323 3234 5553 3232 3543 2233 1322
Na 2222 1143 5434 4544 5321 1334 4333 4544 3242 3543 2223 1232
03 3323 2233 5434 4544 5432 1334 4334 4544 3233 3543 2233 2332
0 3331 2123 5434 4344 5432 2222 3355 4444 3343 3323 3344 2211

En 2332 1233 4334 4534 5432 1334 4334 4554 3223 3443 2233 2233
Eb 2200 0033 4324 4544 5520 1322 3233 4454 4131 3443 1233 1233
51 3221 2133 5434 5544 5432 1323 4345 5444 4243 4444 2233 3232
SF 332- 3144 5434 5645 6532 2333 334- 5455 422- --44 2234 3332
Tu 2231 3122 4545 4453 5431 2223 3355 6432 3342 4423 2345 2211

KS -—21 1033 5545 6644 443- ---- -—25 5443 3244 5653 0214 2333
SJ 2221 1122 3434 4544 5332 1222 3244 4332 3143 2233 3333 1201

K3 2233 3332 4444 5443 4431 1312 124- --—- 2243 3432 2244 4321
Ho 1120 1022 3443 4333 4430 0112 2244 5222 2131 3222 1225 0111

23 2231 3121 --------------- 1455 6651 1243 3532 2254 121

41 1321 1232 4545 5543 3221 1311 1236 4542 1442 4532 1233 2321
Hu 1112 4233 3334 6644 4322 2422 3245 6533 3023 3533 2224 4421

AP 3222 2223 3444 4443 4532 1212 1334 5332 3221 3332 4234 2112

Pi 1121 2232 4533 5645 5320 3132 3243 3302 3140 0333 3332 2202

Hr 2232 2333 4434 5644 5443 3312 3235 4344 3234 4343 2123 2222

R @31232 M445B3 4w00m2 2n56w2 3a34n2 3M42M2
To 3432 3322 4544 5533 4541 2323 3346 6543 4333 4433 4345 2321
Am 2332 2222 3444 5433 4432 0220 2445 5432 2333 3332 1234 2221

061. 19 20 21 22 23’ 24
1r 5 0 1 1 1

C0 1144 2000 1012 0112 1003 3110 0124 4422 3215 2323 2243 2111

So 1111 0022 2001 1243 1001 1132 0011 3546 5322 2245 5222 1222

Le 1111 1012 1011 2123 1111 1122 0101 3433 4222 2223 2122 2212

Do 2101 0023 0001 1033 0000 1021 0001 1525 4322 2223 3112 2112

He 1133 1001 0024 0132 1002 2200 0122 2222 3325 2223 2254 2111

01 0132 1000 0022 0011 1002 2120 0112 3333 3214 2322 3243 2211

Es 2111 1112 0011 2123 0001 1121 0002 3433 4222 2224 3121 2212

Lo 2112 2022 1113 2133 0111 2122 0112 3534 4323 2224 3223 2223
3 2101 0022 1001 1133 0000 0021 0001 3534 4323 2223 3122 1112

4g 2221 2112 2113 2222 1002 3230 0111 2343 3323 3333 3333 2221
Wn 2111 1023 1012 1133 0101 1121 0112 2534 4323 2234 3212 2213
Wi 2222 1022 2112 1134 1011 0121 0012 3544 5323 2235 3222 2223
Ab 2111 1112 1122 1233 0012 1121 0112 3434 4333 3234 3223 2212

N1 2111 1022 1011 1133 1011 1122 0112 3544 4333 2234 3222 2213
3a 2111 1022 2012 0033 0001 1121 0002 2434 4322 2224 3232 2222
SW 1121 0022 1121 1133 1122 1121 0122 2534 4233 2123 3132 1212
Na 2111 1012 1111 1133 1001 1121 0112 2434 4323 2233 3232 2222
05 2121 0022 1012 2133 0011 1121 0112 3434 4333 3223 3223 2122
Ch 2211 0002 1023 1122 1010 1121 0101 1233 3323 3233 3233 1222
Fu 2112 2112 1122 2123 0011 1121 0112 3433 4233 2124 3232 2222
Eb 1001 0012 2001 0023 0000 0121 0001 2433 4312 2123 2122 2112
21 2111 0012 2012 1123 1012 1121 0001 3433 4333 2234 3222 2212
SF 1011 2213 3032 3224 1122 2232 0213 4443 5222 3234 4233 2212
Tu 2221 1001 1023 1123 1010 1120 0122 1333 3323 2233 3333 2222

K5 1102 0012 1012 1023 1022 0121 0102 —-—— ——23 2234 3223 1112

3 1101 0021 1021 1122 1010 1220 0101 1333 3212 2133 2221 1111

K3 2122 2001 0122 1122 1211 2—~0 0112 4333 2323 2323 2233 2222

H0 0120 0001 0012 1012 1100 0011 0001 0223 2213 1222 1232 1111

25 1112 1000 0011 0022 1111 1211 1102 3432 2322 2331 2232 2211
41 1111 1111 1122 1132 1221 1221 1112 4433 3222 2232 2232 2112
EH 0113 2111 0013 3332 0011 1231 0101 4652 3213 4553 2212 3331
Ap 2121 2023 3122 1113 2111 1122 2122 3233 2223 1122 2232 1122

Pi 0120 3232 0121 2203 1101 2100 0200 0323 3322 2232 3211 2302
Hr 0002 1001 0033 1123 0032 1121 0213 3333 3324 1123 3233 1111

Wa 2322 0001 2221 0022 2322 0110 2321 3523 3223 1224 3222 1121

To 4223 1223 3322 1223 3322 1213 3222 3433 3334 2333 4333 2233
Am 2221 0011 1012 0131 2201 0021 1102 2222 3324 2222 3332 1111



Oct 25 26 27

L‘r 2000 00 5 2201 0043 0000 0113 9936 6-66

30 0000 0001 2021 0011 0001 1011 3£§8 554
30 1101 0024 2111 0032 0-310 1113 443- 676
Le 2111 2113 1122 2122 1011 1112 1.445L7 555
Do 2100 0023 31x20 0031 .010 £012 575
1.22 01foi 0102 2132 0011 1016 0111 554
Si 0000 0012 1132 0012 1021 0001 554
"5 2102 2123 2112 2122 0011 2211 455

1212 3121 2213 2042 1112 2113 555
2101 1023 2111 0132 C001 6012 4556
2100 1113 22221232 1112 1122 4445
210100211 2211 0131 1111 1122 4556
2102 2124 2222 2132 1112 1122 666

1102 2223 1223 3232 1012 2221 5555
21110024 21111132 11111122 4556
1100 0023 2221 1021 1001 1112 4556
11121023 2121 1031 1122 1112 4444

21010123 2221 1122 1121 1122 4555
2101 0023 2112 1032 1111 1012 4555
2100 0023 2222 1022 1011 1021 4445

2112 2223 2213 3032 1012 2212 5555

1100 0013 2100 0012 1010 0010 5555
1100 0023 2111 1032 1010 1021 5555

2122 2134 2214 3133 2021 2121 6666

1110 0113 2222 1011 1021 1122 5544

0100 0004 32212 0011 1031 1022 5664
1101 0122 2222 0121 1000 1121 4445

1011 0013 2122 0121 2111 1122 4443
1000 0013 1110 0011 1010 0022 4234

0000 0001 2120 0011 2110 0112 3444
11011113 21211122 11111122 4544

0102 1232 1212 2243 1001 2323 )544

1211 0023 2222 0123 2111 C122 434

1110 1133 2220 0242 1002 0432 3455
2011 1002 3142 1122 1021 1011

’

5444-

12010012 21310021 1110 0111
5 '

5554

3311 1123 3332 2133 4321 1233
H

"5

4533 4444

1000 0113 3221 0022 2121 0112 3466 6554 4344 4433 4433 4434
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TABLE 1 THREE-HOUR-HANGE INDICES, K, 1950

14 15 16 17 18

3 531 235‘ 1001 003: 2:01 1134 4112 ,369 2 C. 2263

3 2221 3&11 00C0 0011 1100 1211 1133 3333 0102 5343

;4 3212 2344 C001 1022 1101 1134 3112 2365 1002 2153
'4 3212 2333 0001 1312 1101 1122 2122 2243 1002 2243
L

3
2

3201 2343 1006 0022 0000 C013 2011 2253 0002 2253

3231 2211 0011 0512 1100 0112 1152 2323 0001 3233
2211 C001 3011 1100 0121 0142 2321 0131 32:2

L 0012 1013 1100 1122 2121 2343 0co2 2242

3 c011 1022 1101 1123 3122 2343 1012 2252

.4 3211 2343 0001 1012 1100 1133 3122 2343 9002 2252

4 3221 2332 1202 2151 2122 2232 3333 0002 3342

5 3212 3343 0012 2201 1233 3213 2353 11c3 3262
5 3212 2343 1012 2211 1233 3223 2354 1103 3362

3211 2333 0012 21c1 1233 3232 3344 0012 3253
3212 2343 1012 2201 1233 3222 2343 1103 2253
3222 2342 1012 2101 1222 2113 3244 1103 2252
3112 2332 0112 1211 1222 2222 2232 1112 2152

4 3212 2333 1112 2201 2233 3223 3244 2113 3252
3:3

“

3212 3343 0012 22c2 2223 3223 3343 1113 2252

443 3221 1122 1011 2110 1222 2232 2233 0012 3142

323 3222 2333 0112 1111 1133 3222 3243 1121 2252

323 210 3332 1003 21:1 1223 3113 3343 1193 3253
21 333 4444 3212 2332 0012 2101 1233 3232 3243 1152 3252

SF 443 2354 3232 3332 0123 3121 2343 2232 3343 0122 3153

Tu 443 4223 3221 1112 2112 32c1 1132 1233 2333 0112 3352

Ks 333 4342 2102 1243 013! 3300 2343 1233 3444 2123 3352
SJ 312 3224 2111 1122 1012 2201 1232 0132 1222 0102 2242

K: 333 4432 2211 3232 1013 3201 2232 1232 2332 1212 3232
H0 342 2221 1020 1022 1012 3200 1232 c220 2222 0002 2242

-

*

4421 2001 4222 1013 3301 1231 1233 3331 1112 3332h

.

w
2221 2232 1123
1001 3333 0013
2222 1233 3222

3312 2123 1123
2111 1222 0033
2221 3322 1122

3231 3332 2233
3111 2112 1122

0111 0232 1000

0002 2210 0001

0111 1222 1000

1111 1121 1011

0011 1121 0100 _

1001 1110 0000

1002 1110 0000

0011 1211 0000

1112 2321 0012

0100 0221 0000

1212 2211 0000

1111 1321 1000

0111 1222 1010 2102 3546 4111 1134 1111 2543
0112 2211 0012 2113 3545 4112 2133 1112 1544

1111 1321 1010 2112 3545 £111 1123 1111 1443
1111 1221 6011 2111 2445 111 1123 1111 1543

0111 1211 0011

1212 2221 1010

0111 2221 0010

1111 2111 0000

0112 2221 0021

1110 0111 1000

1110 1211 0010

1222 1222 0023

2111 1221 0010

1211 1112 0020

1110 1111 0010

2110 1211 0011

1110 0001 0010

2210 1100 0020
-------- 3222 1222 0121

1111 3321 0010

2312 1102 2221

3110 2122 1010

1110 1111 0021

3222 1211 0211

3232 2212 2121

2221 1011 2110

0111 4533 3011 1010 0111 2454

1212 3334 2121 2222 1222 2453
1111 4565 3000 3331 0001 3454

1223 3345 3221 0022 1321 133
2222 3446 5012 2212 0120 3434

0131 3534 1131 0023 0002 2434
2111 3534 3221 0111 3312 1354
1222 4545 2321 1122 2222 2345
2222 3545 3210 0012 2111 1333
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TABLE 1 THREE—HOUR—RANGE INDICES, K, 1950

ANBv. 25 26 27 28 29 30

Ir 7545 5545 D625 5676 7644 5666 6544 5476 5433 3456 4432 1465

Co 4568 8423 3467 6654 5547 6544 3556 6454 3355 6434 2333 1232

So 8543 6445 6524 5676 7554 5665 5534 6587 6433 3366 3322 1465

Le 8433 5434 5534 4664 5533 4454 4333 4474 5322 3244 3322 1343

D0 9423 6524 5424 5675 5534 5554 4334 4575 5323 3355 2321 1443

me 7567 7322 4558 7653 4566 6433 3656 6454 3454 5333 2444 1232

Si 4567 7322 3569 8544 4666 6543 3646 6444 3444 5322 2333 1221

Es 5334 5334 4445 4554 4434 4454 3433 4464 4232 3344 3322 1343

Lo 7444 5424 5434 5665 5434 5554 4424 4555 4333 4454 3322 0442

R5 5444 5434 5434 5664 4434 5554 4433 4555 4322 3354 3221 0442

Ag 6656 6432 5567 4453 5655 4433 5544 4344 4433 4333 4333 2332

Wn 5434 5534 5534 5665 5335 5554 4434 4565 4333 3454 3321 1453

vi 5445 6535 5545 5666 5445 5564 4444 5565 4433 3354 3332 1453

Ab 5434 6534 5545 5555 5444 4454 3434 4464 4323 3354 3322 1353

Hi 5445 5534 5445 5665 5444 5554 4434 4555 4333 3344 3321 1443

ha 5435 6434 5455 5655 5425 5454 4443 4455 4332 3344 3321 0443

SW 5334 5433 5434 5654 4334 5453 3323 4444 4322 3343 2221 1443

Na 4435 5534 4445 5654 5434 4554 3434 4455 4233 3344 3321 1343

CF 4445 5533 5445 5654 5334 5454 4344 4455 4223 3354 3221 1443

Ch 6535 6332 5566 4454 5655 5343 5544 4454 4423 3233 3333 1232

Pu 5435 5434 5435 5654 4334 5454 4433 4445 4322 3334 3222 1443

Eb 4435 6544 5545 5554 3335 4454 4433 5353 3212 3344 3211 1343

r1 5435 6544 5445 5554 4345 4454 4434 4454 4323 3344 3221 0343

SF 6435 6345 5566 4565 5345 5455 4445 5465 5323 4455 2323 1454

Tu 6555 6333 5555 4544 5655 4443 4535 5344 4434 4333 3444 1232

Ks 6436 7545 5456 556- —-45 5565 4444 5454 4423 4355 3321 1254

SJ 5422 5323 4545 4433 4443 3343 4424 3234 3322 2233 2311 0232

Ka 5555 5433 4456 6543 4445 5433 3445 5443 3224 4232 3323 1342

Ho 5445 4432 4345 4422 3455 2233 3424 3242 3322 2022 1221 0021

ZS 3555 5533 4465 5533 4445 5433 4344 5434 3313 3212 1222 1441

A1 5425 6534 2255 5553 3334 4552 2433 4444 2222 3342 2221 1342

Hu 5424 5444 4434 6653 4433 4442 3324 4444 2213 4432 2312 3342

Ap 4444 4332 4335 3343 3444 3333 3424 4252 3332 3233 3232 2131

Pi 5423 3233 4434 5433 4433 2332 4313 3354 2221 3333 2311 3342

Hr 5424 5324 4346 5453 3344 3444 3433 4343 3333 3244 1232 2243

Na 5544 4434 4445 5553 3545 5443 3334 5333 3332 3332 3332 1342

To 6545 4433 4446 5544 4555 4433 3444 5344 4333 4333 3333 2332

Am 5554 4323 4456 4544 3554 4334 3534 434/ 3333 4233 2322 1222



IAELE 1 THREETHOUR—RANGE INDICES, K, 1950

Dec. 2 3, 4 5 6

1r 1122 1221 1320 2433 1111 1144 0100 344 3000 1343 2134 3223
Co 1232 2110 0214 3411 1004 3300 0012 3310 1001 1230 1147 5432
So 1111 1210 1211 1532 0112 1134 0100 2233 2011 1344 1124 3313
Le 0211 1111 1211 1321 1111 1134 0101 1132 2011 1243 1133 22?
Do 0221 2210 0211 1521 1111 2224 0000 1232 2000 1242 0133 2212

Me 1241 2110 1423 3222 2023 1111 0011 1111 1101 2231 1156 4222
31 1231 1110 1323 3221 1024 1111 0012 1110 0011 2231 2147 5322
Es 1211 1110 1222 2322 1112 2133 0110 0222 2011 2332 2133 2212

Lo 1212 1210 1221 1522 1122 2134 0101 2233 3022 2342 1133 3211
RS 1211 1210 1211 1422 1121 2134 0111 1232 3011 2322 1133 2221

Ag 0331 1120 2421 2322 2222 1222 0201 2222 2011 2321 2245 3222
Wu 1322 1220 2321 2432 1212 2134 0110 1333 3011 2432 2233 3322
W: 1222 2221 1222 2432 2222 2234 0110 1233 2022 2432 2234 3322
At 1222 2211 1211 1432 1112 2134 0111 2232 2122 3332 2243 3322
Ni 1221 1221 2221 2432 2211 2234 1111 1232 3111 2432 2233 3322
Ma 1211 2221 1211 1432 2111 2124 0111 1233 1011 1432 2133 2322
SW 1211 1211 1211 2422 1212 2123 1111 1222 1111 2332 2233 3212
Na 2232 2211 2222 2332 1212 2234 1111 2232 3122 2332 2233 3312
CF 1222 2211 1322 2432 1212 2134 0111 1222 2111 2332 2233 3222
Ch 1331 1111 2422 2233 3212 1122 0211 0111 1122 2232 3244 2222

Tu 1212 1211 2211 2432 1222 2134 0121 1222 2122 1332 2233 33f
Eb 1331 1111 1221 1322 1211 2123 0010 1122 2012 2352 2224 3322
T1 1221 1111 1222 2332 2112 2233 0111 1232 1121 2332 2234 3322
SF 1222 -—-- ---- 0332 2223 3232 0221 1323 2132 144— ------33
Tu 1320 2110 1322 2333 2213 1112 0211 1211 1122 2332 3245 3222
K5 2220 2220 0233 3443 3223 3233 0010 2223 2233 3542 4345 4322
SJ 1221 1111 1211 1332 2111 1112 0100 0011 1121 2331 3233 2222

Ka 2231 3211 2222 2332 2212 2222 1211 2332 1122 3332 4356 5444
Ho 0220 2000 0221 0232 2102 0011 0000 0011 1122 2212 3225 2223
25 ------------------------------------------------

A1 2221 2211 1122 2332 2322 2122 0111 2212 2232 3423 3345 3222
Hu 1211 2322 1212 3543 2211 3333 0112 3431 1122 4432 3234 5332
Ap 2211 2022 3210 0333 2311 1122 2210 1233 3321 2322 4344 2223
P1 2321 3111 1313 3313 2213 0233 0204 2322 3224 0402 4334 2203
Hr 0322 2111 0212 1332 1211 2122 0122 2222 1223 3433 3234 4322
Wa 2221 2201 2121 1333 2231 2212 1221 1111 2222 2243 3345 3322
To 2331 2122 1222 2333 3322 2223 2321 2322 2232 3242 3345 3323
Am’ 1320 2121 2322 2333 2312 1122 2310 1222 2122 2231 3345 3233
Dec. 5 9 10 11 12
Tr 4310 2255 1002 2445 5422 2132 2211 3253 3110 0121 0221 2265
Go 1302 2321 0014 4331 1244 3100 0044 4311 0002 0000 0235 2244
So 3310 2244 1102 2534 4321 2122 1211 2243 2100 0121 0221 1277
Le 3311 1133 1112 2333 3221 2111 1211 2133 1101 1111 0232 1255
Do 3210 2243 1002 2433 3221 2122 2211 2133 2100 0110 0332 1367
Me 3210 1221 1014 4232 1344 1100 1133 2110 .0212 1110 0244 2333
Si 2211 1221 0013 3331 1233 2110 0143 2211 0212 1010 0234 2343
Es 3212 2233 0103 2334 3231 2012 2221 2232 2101 1110 0342 1354
L0 3222 2143 1223 2433 3221 2122 2211 2233 2111 1221 0332 1355
RS 3211 2143 1102 2433 3220 2122 2221 2133 2112 1110 0332 2354
A3 5221 2232 1113 3322 2433 2211 2432 2221 1311 1100 1332 2344
Wu 3321 3244 1113 3334 3321 2122 2311 2243 2101 1121 0343 2465
Wi 3222 3244 1213 3434 3331 2222 2322 2343 2211 0111 0343 2464
Ab 3232 2234 1223 2434 3231 2112 2222 2133 1022 1111 0343 2354
Ni 3321 2243 1112 2434 3221 2122 2311 2243 2111 1221 0443 1355
Na 3122 2323 1123 2434 3221 2122 2321 2232 2211 1011 1333 2354
SW 2211 2133 1112 2433 2221 2121 2111 1232 1110 1110 0342 1354
Na 3222 2233 1212 2433 3321 2222 2222 2332 2212 1111 1342 2355
CF 3322 2133 0112 3433 3321 2021 2221 2232 2101 0110 0343 2354
Ch 4321 1221 2122 2222 2322 1111 2322 1121 1311 1010 1432 2354
Fu 3232 2233 1223 2434 3231 2112 2221 2233 2122 2210 1342 2354
Eb 3212 2233 1003 3334 3321 2111 1110 2232 1100 1010 1443 1355
T1 4222 2133 1213 2333 2321 2112 1221 2232 1110 1010 1343 2364
SF 333— —234 233- ---5 2223 2222 2332 2342 1123 0110 1452 3364
Tu 3232 2121 1123 3222 2433 2011 2332 2121 2212 1010 1443 2353
K5 2333 3233 2214 5334 3211 3222 1221 2343 2111 1010 0554 2554
SJ 3221 2121 1112 2222 2320 1112 1221 0120 1100 1210 1433 1354
Ka 4332 3233 2225 5432 2232 3112 2233 4321 1111 1110 1454 2446
Ho 2222 2122 1022 2122 1230 0000 0122 1110 000040000 0443 2344
ZS ——-- --—- ——-— ----

A1 3232 3232 1225 3322 1211 2111 1212 2222 1011 1111 1554 1434
RH 3222 4342 1113 4432 2212 3231 1222 2321 0000 2222 1443 4553
AP 3332 2223 0314 2233 1232 0012 2222 2233 1111 1121 2543 234-
P1 3331 3332 1323 2402 3311 4302 1213 1022 1104 2222 0553 2565
Br 3322 3133 0213 3333 2322 2002 0202 2131 0012 1100 1454 3353
We 4332 2221 1234 2332 2222 2212 3322 3322 1211 0011 3554 2355
To 3332 3323 2334 3333 1333 2222 2323 3322 2321 1113 35.54 3345
Am 4231 2223 3223 3232 3322 0111 2332 2221 1221 0011 1544 2243



43

TABLE 1 THREE—HOUR-RAHGE INDICHS, K, 1950

Die. 13 14, 15 1F 17 18

Tr 5534 4775 5521 1366 3222 1344 4433 2234 2001 733 4011 1364

00 4465 5454 4411 2354 3222 4232 2326 3221 0025 1011 1111 3342

So 6534 4676 7621 1477 2222 2244 3322 2122 1112 1121 3111 1473

Le 7433 3376 6512 1367 2222 2133 2212 1122 1102 1121 3111 2241

Do 7433 3587 7612 3388 2122 2143 3222 1112 1102 1032 3111 1352

Me 6366 5344 5521 1344 2222 3232 2424 4101 0135 1111 1011 1232

51 5465 6334 4411 0355 2222 3332 2424 4122

Es 5432 3355 5412 1355 2122 2233 2223 2111

1 1111 1011 2232
1

Lo 5423 3466 5522 1366 2222 2243 3313 2112 1

1

O

133
113 1022 3101 2352
113 2022 3112 2352

RS 5433 3566 5412 2375 2122 2243 3223 2121 112 1121 3102 2352

Ag 5454 3344 6422 2345 2322 2233 2413 3112 234 1121 2112 2332
Wn 5433 3566 5412 1375 2222 2243 3323 2222 2113 1132 4112 2452

Wi 5433 3476 5422 1366 2222 2343 3323 2222 2213 1233 4112 2462

Ab 4443 3465 5422 2365 1233 3343 2323 2112 1113 1123 3112 3452

N1 5433 4566 4412 2365 2222 2343 3323 2122 2113 1132 3112 2452

Ma 5432 3265 4412 1365 2222 2143 2223 2222 2123 1223 2111 2352

SW 4333 3465 4311 0364 2122 2243 2212 2112 1102 1121 3111 1352

Na 5433 3455 4322 1365 2223 2243 3223 2222 1113 1222 3112 2353

CF 5433 3455 4312 1365 2122 2343 2322 2012 1003 0122 3112 2352

Ch 4354 2244 5421 2355 2222 2232 2323 3112 1224 1122 2122 1332

Fu 5323 3465 4332 2365 2232 2243 3333 2112 1123 2122 3132 1352

Eb 5442 2365 5311 1354 2122 2243 2213 2122 1102 1122 2001 2352

T1 4442 3355 4412 1355 2223 2233 2323 2112 1103 1123 3111 2343

SF 5543 4366 5433 3356 2133 3344 3323 2212 2214 2233 2233 2443

Tu 4454 4334 4422 1354 2222 2232 2413 3122 1124 1022 2012 2231

Ks 6433 4465 5413 1455 2124 3333 2203 2123 1004 3233 3113 2553

SJ 3233 2233 3421 1354 1112 1231 2312 1121 0103 0121 2012 1331

K5 5555 5555 3322 2354 2223 3232 2324 3322 3223 1112 2222 3232

H0 3433 3233 3411 0223 2222 2211 2303 1101 0023 0022 2011 2231

zs —-—— —-——

A1 4223 3453 4322 1454 1223 1232 2323 2222 1113 1222 2112 2342

Hu 3223 4444 4413 4554 1113 3433 2313 4332 0111 2222 2011 3553

Ap -------4 —432 1233 2212 2122 1322 2233 0213 0124 2311 2234

Pi 3332 2054 3533 0355 2223 0222 3302 4231 0121 2003 2104 1423

Hr 4434 3255 4433 2355 2133 3333 1234 2111 0023.1221 2113 3442

Wa 5435 4355 3422 1343 3123 2232 2433 2321 2223 0111 2232 3343

To 4544 4344 4523 2355 3333 3233 2423 2322 3214 1222 3222 3343

Am 1443 4434 4522 2254 2322 2232 2323 2123 3213 1122 2211 2132

Dec. 19 20 21 22 23 24

Tr 9121 1344 2101 1367 3100 0033 1101 5564 5644 4455 5444 4665

Go 2214 3341 0014 2123 3113 2100 0005 5662 3376 6532 3247 6743

So 4121 2443 1101 1156 3111 1022 0101 6575 6444 5445 5334 3666

Le 3121 2242 1111 1134 3101 1022 1112 3675 5433 3325 4333 3554

D0 4121 2452 1102 1245 3101 1022 0101 3686 6544 3424 4333 4665

26 2232 2231 0124 2223 3112 2100 0005 4643 5466 6322 2266 4643

31 2223 2221 0113 2223 2022 1000 0004 6753 3385 6432 2256 5742

Es 3221 2342 1012 0235 3211 1011 0112 2574 4443 3423 3233 3644

Lo 3222 2442 1112 1245 3112 1021 0113 4675 5443 3425 4223 4744

RS 3222 2452 1001 0245 4212 1021 0101 3575 4443 3425 4333 3754

A5 3232 2221 0213 2234 2112 2120 1202 4453 5555 4334 4453 3543

Wn 4221 2452 1112 1345 4212 1122 0212 3575 4443 3435 4334 4754

Wi 4222 2452 1113 2346 3222 2121 0223 4565 4453 4435 4334 4754

Ah 3223 2342 1112 1235 3222 2121 1122 4564 4444 4424 3333 3654

Hi 4221 2442 1112 1245 4212 1121 1123 4565 4443 3435 4333 4754
r 113 1235 3211 1122 1202 4464 4343 3434 3323 3654

12 1234 2211 1021 0112 3564 4333 3434 3223 3644
12 2245 3222 1122 1212 4464 4443 3334 3333 3654
02 1235 3212 1021 0212 4464 4443 3334 4333 3644

13 1234 2111 2000 1212 4353 5455 3324 4453 2644

22 1134 3223 2011 0133 4464 4443 3334 4323 3654

03 1225 2101 1111 1101 5665 5333 3433 332- --——

13 1235 2211 1010 0113 5555 4444 3434 3333 3654

33
23

3335 3333 1221 1234 4435 5444 3455 3333 4754

1234 2212 1100 0113 5444 5465 4423 3354 4533

KS 4222 3342 0112 1335 2211 1110 0013 6564 4354 4443 3334 4653

SJ 2221 1321 0102 0234 1101 0000 0000 3354 4433 2323 2333 2533

K3 2222 3331 1112 2224 1212 2100 0114 6654 5555 5432 2345 5532

Ho 1212 0000 0002 0123 0201 0000 0002 3343 5453 3222 3244 2322

Hr 2222 2331 0201 1233 0112 1000 0122 5565 4434 4333 3324 3553

Na 3331 2331 2322 2124 2221 1112 1223 5644 5354 4322 2334 4543

To 3332 3443 3223 2234 3312 1222 2223 4543 5564 3423 4545 4433

Am 2322 2222 2212 1134 2312 0023 3212 4444 4454 3334 4434 2333



TABLE 1 THREE-HOUR-RANGE INDICES. K, 1950

DE . 25 26 27 28 29 30
Tr 6534 4466 5544 3545 5443_3365 4323 3333 3222 1124 4010 1355
Go 4346 6653 3366 6643 2356 5333 2135 4211 1324 0010 1003 2221

So 6434 4455 5344 3544 3333 2365 3212 3222 1211 1123 3011 1344
Le 4333 4344 4333 3433 3333 2234 2222 2222 1112 1112 3011 2233
D0 5323 4454 4324 3433 3233 2344 3212 3222 1112 0123 2010 1334
Me 4454 5543 4466 4433 2465 4333 2244 3221 1334 0111 1002 1121

Si 3445 6532 3366 4432 2354 4223 2144 3221 1333 0111 1012 1121
Es 4333 4344 4234 3443 3333 2234 2222 2322 1222 1122 3001 2233
Lo 4334 4554 4334 4443 3323 3344 3223 3332 2112 2122 2123 3333
RS 4334 4554 3334 3443 3333 2344 3223 3222 2122 1112 1012 3323
Ag 5554 3443 5456 4332 3444 3333 3323 2221 3322 2122 2012 2222
Wn 4334 4555 4334 4553 3333 2344 3222 3332 2112 1123 3011 1334

5555 4444 4553 3343 3344 3322 3332 2222 1122 3022 3334
4334 4443 3333 3314 3233 3321 1123 1222 2013 3333
4334 4443 3333 2344 3222 3332 2112 1122 3111 1334
4344 3443 3333 2344 3222 2322 2112 1122 3111 1323
3224 3332 2223 2333 3211 3321 1111 1121 2111 ---2

4334 3433 3333 3344 3222 3322 ‘2221 1122 2012 2343
4334 4432 G333 3334 3222 3322 2221 1022 2011 1333
‘44s 3233 3443 3323 3242 2121 3223 1111 2112 2222

, 3233 3322 2123 2222 2123 2323
2111 2311 1110 0122 2001 1223

3222 2321 2111 0023 2011 1223
3222 3322 2224 2323 2123 2333
3243 2221 2222 0111 2112 1231
1—22 3321 1001 1222 —221 1233
2122 1111 1111 1222 2001 1221

2223 3322 2122 0222 2221 2221

2232 1120 2112 0001 0110 0112

1111

2111

2112

2211

1232
2221

”

3233
3222
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mm 15 W K—INDICES,1950, AND PREVIOUS YEARS

in: 1950

Jan. Fabr. nhroh Apr. nay June

1344 3443 1332 4322 3333 4322 3355 5454 4433 3354 3333
4454 4333 3465 5553 1233 3322 4456 3444 2344 4645 5434
4343 3334 3444 4355 2333 3322 4366 4464 5555 4354 3345
4554 4444 3434 5564 1333 4233 2354 4644 3344 3434 2333
3354 4343 1243 3433 2234 4333 4354 5654 4354 3244 4333
3344 4542 2344 4444 3345 3554 5443 4554 2343 2333 4664
2333 4442 3334 4345 5354 4333 4543 3433 4333 3423 3334
1322 2222 2323 4334 2133 2222 3344 4332 3233 3334 3344
3553 4233 4333 3454 3344 4322 2244 3422 3232 2322 2-------

4554 3323 2133 3222 3234 3332 3233 3333 2324 3334 --44
3322 4334 3223 4322 1233 3333 2122 3333 3333 4433 4233
3333 3442 3343 3432 2244 3322 4445 5333 2233 3333 3343
3222 3433 2333 3332 2233 3443 3244 3322 2445 3343 1133
3545 5454 4333 2332 3454 3453 2344 3323 3445 5444 1233
2234 4443 3444 3333 4453 3332 4445 5434 4343 3455 2232
3334 3344 2332 3222 2333 2332 3333 3344 3343 3444 1223
2111 2232 1343 5222 2243 3334 4432 2433 3222 3332 3333
2332 1112 2222 3333 2243 2333 3343 3344 3223 3321 2233
1333 3444 4453 4334 3585 9954 4554 4553 1254 3332 1 ———————

3344 5543 3335 55—- 4333 3554 2444 3354 2233 3334 -233
3334 4443 ---- ---- 4446 5566 3455 3322 4443 3332 1332
3333 2222 -344 3454 3445 4355 2335 4322 2354 4444 -—44
3343 3333 3446 5567 3334 4323 4544 5433 4445 6544 3334
3344 5766 5544 4255 5553 3432 4454 3534 4332 3333 4556
4344 4434 5444 5333 3323 2233 2444 3322 4333 4433 4354
2333 4444 3233 2121 3323 3334 2333 2222 3335 4432 ---4

3433 4334 1234 3333 6445 4554 2433 3344 3333 6545 2223
3333 3432 3344 4433 3235 3323 3243 3335 6544 5464 2232
3332 3232 2235 5343 4335 5444 5434 4444 1234
3344 3443 3223 4422 4353 5553 3334 4543 5433
1321 1233 2343 5544 2233 3224

July Aug. Sept. Oct. Nov. Dec.

3323 4334 3344 3434 2233 3322 4465 6545 2346 5554 3333
3312 2222 3343 4355 2233 4343 3365 5665 4343 4422 3333
1233 3444 3434 3334 3445 4655 3444 5464 2344 3322 3344
54;3 A444 2354 2332 5454 4455 4444 4554 1245 6632 2344
4333 4334 2233 3344 4555 5455 4553 5554 2212 2224 2345
4334 3333 4323 3444 4455 5453 4445 4544 2233 2222 5445
2333 3323 4546 4556 3344 4433 3344 5454 2343 3223 3443
3233 3211 6566 4334 2455 4546 4333 3322 3334 3432 3445
3444 4432 3444 4455 4443 2343 3235 4322 2343 1234 3333
1233 3334 4444 5565 3344 4454 2311 4322 4435 5642 2444
4323 4445 3334 3444 4454 3244 1223 3443 2354 4445 2344
4435 3443 4455 4443 3353 4322 4333 3344 2244 5535 3564
3445 5333 2344 3333 2343 3554 2344 3343 4344 5453 5554
3243 2333 2244 4444 3222 2222 5555 6645 3232 2332 5444
3344 4343 4343 3333 1243 2322 5453 3323 2234 3234 3434
3344 4322 3332 3212 2345 6543 3346 5544 4333 3343 3344
3332 2222 3322 2221 3433 3544 3344 6553 2333 3343 3234
2132 4333 2345 4555 3344 4443 2244 3333 1133 3—-1 3344
3124 3333 4558 9977 4345 5344 2343 3233 —233 3322 3344
4333 3233 6554 5433 5545 4443 2433 3333 2--- ———— 1233
3333 4343 4454 4142 3344 3332 2211 2221 2223 3244 2233
3334 3332 3323 3232 1111 2433 2333 5445 3344 4655 1234
1123 3111 33-— —-—- 2235 4554 4444 4334 3343 3334 4455
4436 4444 —233 3233 4344 4565 3333 2233 3333 4554 3444
4543 4343 2344 3322 5454 4545 2231 1224 4445 6544 3444
2223 3232 3332 2211 3333 3343 3344 3232 4366 5564 3556
2244 4333 3333 3333 3344 3333 3344 3233 4455 4555 3355
4323 3223 2334 3344 2333 3233 4476 6666 4545 5555 3344
3334 3344 4444 4444 2——— ———- 4464 6464 3334 5354 3335
2244 4343 3432 4443 -224 3465 4445 6654 3344 3454 2345
3433 3444 2344 4432 4465 5444 2244
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TABLE 16

2112

3212

2244

4243

2222

2233
1111

1023
2122

5445
3443
3323
3221
2324
1333
3322

4323

2211

2231

2221

2112

2122

3221

2412

2232

SUPPLELENTARY K-INDIGES,1950, AND PREVIOUS YEARS

3333

3213
2322
2223
1012

3334
6656
4455
4544

4434
4524

4342
4555
3422
3354
3410
3343

3333
2213
5321
2343
4445
3244
4544

3434

3221
3323
3332
2333
2233
1234
1232

Lo: 1930

March Apr.

3344 3444 3224
3334 4625 2234
3—-4 42-- 2334
---3 333- 1224
———- 2100 2313
0124 3110 2225

0124 2100 4434
1114 3000 7544
1124 3111 3334
0114 3011 3435
1124 3244 5435
4555 5645 5434
5444 5555 5334
4244 6545 5334
5344 5533 4434
4324 3444 3434
3234 3543 4334
4224 3555 2234
4234 4234 2323
3224 4334 3654
2334 3424 3345
3334 3533 5435
0334 3223 4344
3354 4441 2334
2234 3234 3234
4334 4331 3444
2344 3334 2124

4334 4234 1324
3324 4423 1234
3434 3333 4233
3234 3232

Sept. Oct.

3453 5422 1233
5324 3321 3223
2333 6756 3314

5444 2221 4323
3323 4454 2323
3334 4433 3224
2233 3323 2212

2332 2332 3233
0134 4543 3222
3222 2231 1010

0133 3323 2222

1221 2225 0011

3320 1012 0010

3121 2132 2434
1322 1210 3112
0011 2311 1112

0122 3220 0233
1026 6776 3233
5334 4434 3233
2112 2131 3244
0044 3322 4222

4122 2111 0112

1133 2333 1212

3234 3323 1112

3012 2343 1121

2111 1111 5434
2122 2210 4434

1333 3354 4233
4M44w5 3n4
6554 3222 4333

1124

may

3312
2202

1111

3433
5545
3633
6434
4433
4343
5323
3212
5423
4534
3222
2223
3422
6465
3424
5234
2443

2222

2122

2222

4331
4413
1010

3124

1333
2000

2231
2343
2322
1103
0002

0000

0012

2376
2102

1023
2222

0332
0100

0111

0001

0000

2254
3555
5664
3532
2442

2133
2343
2321
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Jan.

1111

3111
1001

1---

1011

1001

0001

0001

3322

1012

3101

TNflE1a

Feb.

2111

4222

3322
1122

3211
1011

0012

1211

1011

2011

0011

0000

2233
3423
2233
3211
0001

2012

0010

2110

0002

0001

1012

3454
2002

5322
3132
1122

0023
1003
0210

0123
0003
0012

2003
1011

2202

1000

0021

0110

4335
4444

4443
1000

1322
1310
0222

0010

1001

1031
2103
4554
2435
3324
3341
1111

L0: 1931

March Apr.

1222 2010 0101 1242
0122 2323 2111 1021

1422 2323 1112 2333
1112 0102 0101 2333
1122 1130 2102 1100

0011 2011 0011 1100

0012 1121 1000 0002

2101 2233 2012 2222

3211 2222 2112 2213
1001 1422 3333 3333
1111 0111 2122 3231
2012 2235 0101 0000

4223 2354 1100 0100

4322 2222 0011 0112

3212 2202 1011 2211

2112 1000 2110 1001

1011 1020 1011 2112

1001 0000 2423 2232
0111 0020 1112 3334
1000 1213 3324 2200

2323 3144 0111 1020

4311 0024 2212 1212

2311 0123 3001 1102

3121 2110 3100 1101

1122 1124 2022 2222

5233 3101 1222 1102

2222 1132 20------

3222 1231 --------

2212 1123 ~-12 1000

0011 1000 2021 1101

0012 3200

Sept. Oct.

4222 0122 4343 4444
1112 0001 4334 4655
1233 3323 3223 2321
5534 3333 4221 3354
3323 2234 4443 4544
3444 4434 4223 1343
4432 2341 3212 1300
1123 3435 0222 1103
4223 3334 1222 3200
4132 24—- 0102 1312
1233 2212 2012 2003
4123 4131 3022 3546
0122 2221 5444 4412

1112 2424 3122 1423
4423 3533 1222 3533
5333 4425 2111 2100
4433 3332 3323 2155
0022 3113 3224 4333
2011 1122 2323 2344
2111 2354 3122 2143
5333 2133 3123 3332
3222 2245 4223 3333
2122 4413 1122 2335
3322 4422 2323 2112

2112 3123 1012 2203
3212 2231 2002 2152

4222 2131 3102 4452
0012 1121 3323 3644
2101 1121 1224 7867
1123 4324 3444 5653

2333 4323

lhy

2012

2222

1021

2112

1102

2233
3534
2112

0012

1021

0222

3323
0110

2332
5433
2232
2222

3231
1122

1012

2012

0001

1001

1012

0122

3433
1222

0002

1012

0010

0000

Nov.

2133
2022

2123

1201

3200
1112

2111

2222

3211
3331
1111

2100

0000

SUPPLEMENTARY K-INDICES,1950, AND EBEYIDHS YEARS

June

1112

2435
3322
2112

1121

2122

1122

0121

5432
1232
4233
2123
1212

2222

2222

0121

1011

2112

0123
1212

0111

1213
1113
1102

0111

0110

3324
4323
2122

1222

Dec.

0121

3133

4433
2233
4232
2213
1211

3001
1011

3343
2111

3223
3211
2011

2222

2212

4322
0010

1001

1100

0000

1210

2000

2100

1211

1000

0110

1011

2223
5423
3223

47

2324
4423
2112

2111

2122

2321
2222

2344

2222

2122

1011

1102

0221

1001

2111

2200

3231
3231
2212

2212

0000

4534

1110

1021

0011

0012

1102

2343
0011

2243
0102

0000

2334
3433
4233
3443



TABLE 15 SUPPLEMENTARY K—INDICES,1950, AND PREVIOUS YEARS

Lo: 1934

Jan. Feb. Harch Apr. May June

0012 2655 2111 0010 0122 2231 3233 3544 2211 2201 0101 2221

2323 5441 0001 1144 2123 3344 4212 3142 3111 3345 0001 1211

0122 2211 0111 2033 4121 3020 1112 3342 4442 2214 0112 1101

2100 1001 2211 2433 0021 2556 3122 2445 3113 3212 0112 3333

0110 0010 2111 1333 5354 3435 4232 4542 1012 2311 4323 5433

0000 1220 1001 1112 4333 2332 2333 2333 1112 2312 4333 3512

1100 0222 2112 2031 3333 4355 3222 1120 1001 1222 1222 3211

1101 1202 1000 1223 3132 2122 1101 2312 2122 0200 1021 3343

1000 0003 4532 3531 2222 2433 1211 1210 0122 3212 3322 3223

2011 0032 1113 4452 3322 2142 0100 0002 3122 2224 2121 2111

3101 1111 2322 2332 2423 2043 2022 2100 1322 3236 1111 3343

0101 0010 1111 0134 2122 1211 2102 2210 4332 2314 4422 3321

13 1001 1110 3222 1223 0011 0032 1112 2101 3212 3211 1121 2100

14 1011 1235 2111 1101 1011 1011 1013 2222 2111 1111 101- --24

15 3112 1033 1002 1333 4212 3110 2112 1114 0012 1011 4431 0211

16 3322 2132 1112 5663 1123 2233 4333 4322 1111 1110 1122 2321

17 1010 0212 3233 3344 3122 2113 1210 1100 1211 1102 0111 1232

16 1112 1043 2123 3433 3122 2434 0111 0110 1233 5534 1123 3433

19 2110 1021 1212 2321 2111 2101 0112 2331 4223 3312 2122 2210

20 2102 3110 2122 3222 1111 1111 2312 2312 1111 1332 0221 1232

21 1121 2211 1012 2222 2011 2210 1012 2221 2123 3431 1111 0001

22 0000 1124 3332 2211 1422 2336 2112 2311 2133 3312 0111 1101

23 3221 1333 1001 1122 3231 2344 0121 2112 2132 1332 1111 1232

24 2211 1223 0011 2224 1121 1245 1223 2101 0111 1332 0212 2110

25 2021 2321 2113 3222 5223 3434 1221 1133 1022 2333 1111 2100

26 1112 1333 1012 1111 2012 1244 1011 1112 3122 2111 1112 1100

27 2101 1012 0012 2311 2121 1223 1111 2121 0132 1100 0102 2342

28 1002 2223 1012 1321 0012 2255 2111 1100 0110 1100 3112 2212

.m-aou)m~1muvbuuo44.3;

29 3322 1131 4323 2413 0000 1121 0011 1210 2212 2201

30 3122 1132 2122 2033 0011 2211 1210 3122 1112 2200

31 1111 1332 3243 4344 1011 2201

July Aug. Sept. Oct. Nov. Dec.

1 3311 2221 4333 3222 3122 3314 1122 2123 0011 1020 0223 3333

2 2222 2210 3333 3322 2432 4544 2212 3220 2001 0111 1321 1011

3 2115 5433 3324 3533 4233 3233 0012 2200 0011 1133 2222 2225

4 3223 3312 3332 3355 2123 3432 0122 2203 0221 1112 6543 5423

5 2333 2312 4322 3223 0112 1101 1012 2320 1111 2321 2322 2541

6 2221 2322 3233 3202 2122 2123 0012 2213 0101 2101 0011 2211

7 3222 2211 2223 3221 3211 2221 1111 2322 1224 4654 1212 2141

8 2223 2122 1112 2213 3012 2321 0012 2000 3123 3111 1110 1222

9 3221 2222 2212 2120 1011 1111 0011 0000 2111 0232 1001 1112

0 2112 2112 2221 1201 0111 1002 0011 1001 2101 2321 0001 0122

1 1212 2331 2222 0101 1122 2221 0012 1001 1112 1222 0001 2221

2 2202 2232 1211 1354 1221 1222 3212 1234 1011 0232 0000 2201

3 1223 2221 4222 3323 1122 2101 3321 1243 0011 2334 0101 1003

4 1122 2332 1212 3234 1011 2212 3222 1211 2211 0202 0000 0133

5 3222 2311 1221 2223 1111 2212 1212 2444 0011 1112 2212 2330

6 3332 3332 3222 2222 1323 3333 1023 1111 1010 1100 1000 0000

17 1112 1233 4212 3333 4233 3321 2111 0133 1211 2103 0000 0011

18 2112 2212 3222 1233 1123 1002 3211 0120 3110 0022 0010 0014

19 1212 1111 3322 3432 1022 2424 0011 0010 2111 2100 3221 1011

20 1122 3321 2012 2222 3133 2312 0011 2234 0010 0011 2100 1000

21 2111 2102 1222 2232 1121 1233 3122 1232 1011 0100 2112 3341

1111 0001 2222 4421 4321 2221 2322 1221 0001 0000 2221 1113

23 1112 2101 1022 1222 1102 1200 2111 0002 1000 0010 2100 0001

1122 2322 1112 1002 1234 4345 3543 4532 0000 0433 1212 2523

25 1122 2212 2112 1132 4544 6764 3122 3543 3122 3411 4212 3244

26 2211 2111 2213 4334 2122 3244 3223 4431 3110 0001 2312 2101

27 2121 2011 4542 3434 2332 3543 2112 3312 2001 1101 1000 0211

28 1001 1212 4333 4334 2023 3330 2231 2201 2111 1033 2111 1211

29 3313 3333 3343 3343 1001 2432 1021 1101 1010 2321 1112 3565

30 1445 5423 3333 3344 4222 2253 1011 1201 1000 0000 5323 5543

31 3233 3432 3123 2124 0011 1221 3411 1311

a

A

d

A

3

A

A
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TABLE 13

Jan.

1244

3313
2223

4123
1121

0000

1101

0101

3000
1110

4211
2001

3221
0101

3112
1101

5334
3221
3121
2221

1122

4322
4323
2223
3212
4211
1001

5432

3010
0022

3133

July

1112

2212

1011

1112

1111

0110

0011

2244

2322
1021

0123
1222

1222

3123
1123
2122

1122

2111

3332
1122

1112

2342
4222

2332
4434
3112

3221
1222

2232
2122

1112

2033
2221

3233
2333
2132
0001

1121

2003
0002

1112

2102

1123
1122

1003

2423
1124

4414
3443
2221

1022

2135
1223

2244

2443

1133
1313

3264
3212
1000

2112

2011

3201
3311
2201

2111

3211
2211

1214

5322

3313
1111

3301
2221

2212

3422

3311
2311
1111

2211

3312
2212

1221

3224
3222
3244
5334
2212

1212

2022

2232
1211

2212

SUPPLEMENTARY K-INDICES,1950, AND PREVIOUS YEARS

Feb.

0112

4532
1123
2111

1100

2220

1111

3211
2222

2012

0100

2121

1233

5433

3222
1022

3221
3222
2101

1212

4224

3212
2221

1012

3222
2322
1001

0011

Aug -

3122
1013
1212

0022

1113
2112

4123

1111

2122

1222

1022

1112

2221

1121

1122

1133
1012

1001

0123
3233
4323
3123
4233

3102
4233
1112

1222

2222

1222

3232
2222

0234
2442

3242
0021

1103
1001

2213
2312
2121

1301
0002

1211

3556
4432
1433

2442

1123
1144

1130

1333
3433
1021

1234

3333
3211
3523
1000

2100

3313

3101
2101

2121

2232
3313
2111

3202
1112

1112

2211

2111

3112
1101

3312
2142

1211

2001

3323

3324
3213
2224

2233

2213
1112

2131
3343
2342
2112

1212

2213

Lo: 1935

March

0223 3241
2223 4312

3321 2343
3121 2100

0110 1224

2120 1232
1122 1223
2121 1223
2122 3202
1122 2222

2122 3320
1121 1113

4324 4551
2244 6754

4333 5433

3222 3544
3232 3224
4112 2333

4212 1143

2212 3433
2222 2544
4220 0112

2201 1223

4412 3343
2122 3202
1112 1232
2211 1221

1001 2201

1111 0101

0011 5333

1223 2210

Sept.

5422 2111

0122 1100

1112 2202

1122 2243

2312 1222

2222 2112

2321 3312
3122 1110

1222 1143
2213 2243

4333 6556
5642 1232
1122 1201

0122 2144

2223 3435

3323 2334

5433 3433
4333 4214

2322 1245

3112 1100

1021 2102

1011 1022

1233 5535
5323 3323
4345 4534
3342 4323
2223 3223
3223 3321
4112 2123

1223 3545

0020

1000

2210

1212

1101

0000

2011

3313
3300
4454

June

1213
0111

0112

49

2210

1101

2101

3333

2112

4557
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TABLE 15

Jan.

2111 1121

1111 1212

1000 1121

1000 0011

1022 0000

0000 0110

0101 0010

0222 3324
3222 1244

2223 4353
4122 2230

3312 3333
4222 3443
2222 1223
2121 1212
1101 1002

2210 0002

2323 3442
2122 2241

1001 1242
2101 1144

3112 2255
3222 1123
2222 1355
4333 3412

4233 3435
2322 2313
2332 2131
0011 1343
1212 2333
3111 2333

1221 1111

3434 6642
5222 1221

0002 1222

3333 3423
4235 5425
3323 3322
3213 3232
0111 2222

3333 4454
5335 4533
2223 2324
3323 3331
0111 2211

1212 3222
4332 2322
3213 3343
3223 3221
2222 3112
2122 3311
1221 1210

0121 1101

0001 2000

1022 3210
2213 3213
2112 1101

1121 3222
4323 2222

0133 6634
3332 2001

0023 3313

SUPPLELENTARY K—INDICJS,1050, AND PREVIOUS YEARS

Feb.

2111

1001

2222

2232
1111

1021

0012

1012

1422

4323
3222
1011

0010

1022

3111

2114
3323
2111

2222

4211

3222
4333
1222

3112
2121

3123
4323
1111

1012

1021

1344

1231
2221

1113
0101

1121

1113
3444
2544
2112

2110

0001

2433
3333

5444
3454
2321
3466
1233
4454

3334
3344
2223
2342

2443

3222
1010

2323

Lo: 1936

March

1121 2100

0021 1013
1111 1000

0021 1000

3121 2211

1022 2133
1021 1100

1123 2413
1112 2331
1112 1211

0111 1000

0022 1101

0121 1110

0210 1211

3221 1212

2210 1112

2111 2224

3212 2134

3211 1043
2423 3314
4433 3244

4421 3242

2332 2342
2333 4355
4413 3225

4322 1134
2222 2343

4222 2021

3322 2212

2121 1001

2123 2322

Sept.

2012 1112

2213 3110
0122 1200

2831H3
2221 1111

2211 0101

0111 1000

1122 3211
2122 3321
1213 2211

1123 3423
2201 1232
1121 1000

1112 2100

2112 1211

0111 1000

1111 1001

0022 2222

0101 1101

1011 1200

0122 2102

1123 2103
2233 3300
1122 2101
------00

3232 3424
1023 3210
1023 3012

3223 4332
1011 1012

Apr.

2122

3322
2312
3332
0112

1221

1212

0232
1122

0012

2122

3112
2333
2123
1133
4311
2132
4432

3333
5433
4344
6435
5433
2321

3212
1111

0112

0312
1212

1223

Oct.

3121
1011

1001

1111

1111

3433
2133
4432

1233
4433
1111

0021

0011

0012

3321
2122

5533
1234
0012

3212
2111

0001

0111

3212
1222

1112

0011

0111

0111

1102

3234

2343

1124

2354
2111

1210

2210

3310
4331
2220

2110

2222

2324

3542
1254
3443
1211

2335
4454

4526
3445
3357
6444
5534

3223
2213
2110

1331
3223
2210

2212

2123
1201

1101

1002

2234

1125
2244

2340

3343
3220
2100

0000

1200

2311

1124
0466

3221
2100

2132
2421
2100

1000

2144
3533
2100

1000

1000

1100

2202

2100

5411

13y

4222

2202

1221

2223
2232
1112

0112

0112

0111

0023
3224

2333
3222
1122

2233
4334
3332
4244

June

1222

2434
3222
2113
1111

1111

0121

3222
3444
2333
3213
2222

3322
3232
4433
2323

3221
2112
6656

2432
0222

1222

1012

1112

2211

0222

3221
3221
1110

1111

Dec.

1122

1122

1201

2223
2122

2112

2110

1111

0011

0111

1011

0111

3212
1211

0011

0000

0010

2000

0011

0001

2112

1000

2111

1100

0001

0011

0212

5444
1122

0011

0112

3453
4554
2323

3312
2121

1112

1222

2235
4533
4444

3312
2223
3333
2423
4422

3232
2212

3334

4432
3311
3210
3221
2201

3322
1101

3423
2101

2211

1121

2212

2232
0123
2322
2320

1123
2332
1241

1030
1111

0100

1111

2222

1123
2300
1111

1232
1112

2111

0000

2032
3223
1001

1211

0000

1110

0000

2334
4612
2112

0122

0111
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TABLE 12

Jan.

1011

0012

2322
2211

0111

1101

1111

3101
2223
3113
2222

2121

3322
1012

0011

1112

0112

1100

0011

1001

2122

2112

1000

0021

1111

0022

1143
3212
4222

1011

1001

July

3322
2221

1221

2111

2333
3113
3343
0012

1224

5431
1111

5322
1202

2334
3324
1213
3321
1111

o---

4444

3232
4454
3323
6543
5333
2222

1122

2111

0111

2122

1011

SUPPLELENTARY K-INDICES,1950, AND PREVIOUS YEARS

Eeb.

3212
0011

6653
3222
3331
2323

2231
0011

3123
2233

3332
2122

1132
4222

4222

4212

1213
2211

5333

2213
1323
1122

1121

2132

2233
0122

2322
2121

1221

1113

3764
3242
2355

2234
2233

1223

3455
5223

3243
1444

4344
1254

2342

2312
3323

2245

4532

2331
3243
3312
1102

2111

2110

2000

2100

3222

L0: 1937

March

4233 2346

4352 3342
2212 0000

0012 3101

2334 5434
4213 2001

0112 2100

0122 1010

3222 2122

1112 2212

1011 0112

0011 0000

0121 1215

5522 2422

3233 5311
1112 1233
2212 2124

1231 1213
2111 1022

2111 1112

0211 2322

3333 3344

3322 3221
1222 2332

0123 2101

1022 2234

4433 4535
4442 2224

2221 1003

3232 2241

2454 3655

Sept.

2223 4433
2123 2100

1222 3101
1333 2221

4222 2211

1122 3321
1222 2211

1102 2232
1212 1213
1122 1245
6653 3311
0101 2112

2133 3334
1323 2223

3222 2101

0233 2242

2433 2231
2312 1334
4211 2110

0011 1102

4312 2113
1123 --——

---2 2201

2111 0101

1133 2302
3223 2210

0121 3222
1121 0000

0123 4577

Apr.

2011

3323

4433

3211
1212

1122

0011

0001

1011

0021

4321
0122

4223
0211

0110

1122

1221

4323
2221

3212
3333
1122

2211

2221

9331
5432
7743

6777
3243
4434

0123
0121

0112

1223
4233
7233

3222

4443
2334
2233
2222

3222

213C
2000

2333

3344
4547

4534
3422
3454

4433

2335
1322
1021

Kay

4532
3221
1222

3312
7655
1201

1202

1112

2323
4222

4322
2211

1222

1223

3321
4222

2221

1222

1233
0112

0011

1114

2222

1111

3433,
5432

3234
5444
5534

3222
4412

Nov.

0011

3312
2121

0011

0022

0011

1112

6233
3333
1102

1113

3223
1111

1112

0002

1000

1111

3323
2223

3233
1212

2234

3323
3233
2022

1110

0001

2332
4114

2323

6655
2334

2123

1322

1233
0122

1100

1111

0001

1344
2234
5303
3201
2143

1233
1231
2100

0010

0000

2322

4365
5533
3424
3232
4543
3543
3243
2232
0202

1224

4424

5563
3676

June

2332

2311

3222
1111

3222

6555
3113
3223

3122
0332
3211
1112

2334

3442
2233
4432
4334

3232
2211

3443

3322
2224

2212

2333
3323
2212

1434
4233
3222
2221

Dec.

5433
3333
2211

2111

0012

2212

2222

2222

3211
2221

3223

3121
0002

0001

0001

1101

0001

1322

3223
2322
1212

1133
3224
1121

1133
3433
1112

0012

3101
1012

51

3230

3322
2210

4322
3245

5533
4322

2223
2111

2212

3101
0111

5421
2222

3112

3323
4232

3222
1221

4344

3332

4323
3210
4432

3222
1110

5654
3321
3311

2131

3330
2212

2032
1000

2231
3323

2442

3443
1232
3233
3231
1221

1111

1101

2100

1000

1221

4654
3543
3533
1223
3223
6661

1464

2003
3211
0000

2201

0112

2211
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TABLE 18 SUPPLEMENTARY K—INDICES,1950, AND PRMVIOUS-YEARS

Lo: 1938

Jan. Feb. March Apr. may June

2212 2123 2122 3354 4433 3354 1122 2221 1121 1122 1222 1111

2212 3232 3322 2233 3213 2223 0012 1112 2222 3212 2212 3335

3111 3242 4322 3532 2322 2220 2123 3312 1432 2434 4212 1113

2223 5455 3222 3443 0231 1133 2233 3211 4532 5653 1312 0101

3223 1001 3222 3231 2233 4654 0011 1000 3423 2544 2323 3221

0012 2542 2553 3555 4323 2234 2243 2254 3343 4321 2111 3230

4322 3555 4342 4522 2332 3311 4432 3312 1122 2400 1222 2314

5432 1014 1233 4776 1221 1113 2232 3223 1221 3122 4444 4543

5322 1211 3434 3532 0221 1113 1123 4242 1111 2213 2232 3312

2211 1021 4544 4212 2221 0010 2123 2310 4222 3221 1233 3333

2122 1312 4543 1320 0112 1123 0123 3443 2322 2699 3324 3334

1122 1445 1122 2223 4332 3411 2222 3233 8663 4546 4343 3354

5533 2343 3223 3233 1223 3102 2124 5537 7221 3212 3544 4423

1122 3112 4444 5642 3333 2233 5)54 5432 3335 5446 4223 2101

2222 1144 0021 1112 3332 3222 4433 3323 6533 4423 2101 1111

2122 3237 1122 2112 1112 1211 3797 7545 2243 4332 0122 3223

17 6666 9956 2012 2211 3322 2211 2334 4544 3433 3332 2221 2132

18 3433 4554 1323 3202 2110 0000 3333 2444 2322 1121 1122 2211

19 3323 4552 2011 0002 0121 0000 3222 3333 1111 2321 1211 2301

20 1343 3563 0122 2101 0020 0002 2122 2222 1221 3211 0112 1112

21 2443 4 34 1022 1000 1012 2224 1221 1232 2222 2201 3334 4221

22 5779 6 64 0011 1112 3454 6345 4212 3433 1211 2412 2222 2111

23 3233 2244 3332 3434 5444 2367 3335 4645 1000 2111 0121 1110

24 4323 2234 2232 2133 6553 3124 4223 2231 0112 4534 0121 3222

25 4224 6889 1124 3451 2223 2345 2223 3333 4222 1223 3211 2112

26 9644 4453 2212 2242 6412 4433 3113 3201 1222 1111 1122 2111

27 1022 2343 1123 3443 4111 1122 1212 2211 1212 2332 2112 2102

28 2222 3143 4233 2254 2202 2112 1112 1210 1243 4433 1012 1121

cnxn4>Luxv
A

O\DCD-J<h\n¢rtu
m

a

29 2423 1155 2123 2341 1211 1011 3334 5524 2111 2241

30 3212 1032 1122 0100 0012 2211 2244 4232 1222 2212

31 3223 3577 0012 1122 2122 2232

July Aug. Sept. Oct. Nov. Dec.

1 2334 4434 1233 3535 ---— --21 6744 2254 2112 3210 0001 0011

2 3443 3311 5632 3345 1121 2221 3333 4434 0022 2301 0012 3355

3 0121 2210 4221 1227 2223 2313 3222 1445 1112 1222 5422 4554

4 1122 5556 6555 4445 1112 2313 3322 3321 1121 2311 4311 0132

5 4323 5321 5532 5443 4222 4421 0122 1000 1121 2311 2122 3201
6 2323 3420 3322 3332 0112 1121 0232 2221 2121 1133 2212 1133

7 1121 2212 2222 4321 2211 2201 0233 8965 1121 1143 1102 1320
5 2222 2211 1112 2132 2222 1321 6664 3542 2222 4546 0001 0000

9 1122 1234 1110 2101 0023 3332 2123 2333 6333 4 54 1222 1323
0 5343 3553 1342 3322 1123 3232 3212 3243 5322 1 12 2222 3664
1 4322 1111 3334 6444 1323 2224 3221 2220 1011 2122 3232 1212

2 1212 2211 2333 3322 2321 2333 0011 1222 2010 0000 1211 2201

3 0212 3234 3221 2110 2423 2256 0021 1132 1000 0000 2212 2242

6423 3222
5 2344 7678

0 2112 4622 4566 1021 1000 0010 2333 2112 1333
1

16 6225 5344 1

1

1

1

12

12 0111 7556 7674 0012 2113 3211 1114 1222 2222

21 1101 4222 2233 2222 4323 2122 1103 1123 2564
11

21

11

17 1231 2120 2212 3322 2310 3122 2200 2212 4654 5433 2444

18 0112 2212 1111 2221 2202 0222 1223 2223 3143 5223 5744

19 4222 3211 2211 1012 2222 3322 2123 3223 1232 2232 3424

20 1222 2312 1111 2011 3122 2211 2343 2342 2122 3311 3212 2324

21 3121 2211 1222 3233 0122 2221 1213 2212 1013 4545 2222 2112

22 1222 2311 1212 5432 2223 3200 0112 2143 2432 2222 3443 3223

23 1121 2323 5324 4321 2432 1112 1233 3424 3222 2314 3212 2113

24 2121 1211 1112 2144 1002 1112 2312 4545 2212 3443 1001 1022

25 2101 1210 4312 1131 0011 1112 5334 4344 3222 2412 1012 3111

26 0112 1201 1123 2222 3244 4555 3343 5656 3233 2523 0011 0010

27 1112 1211 1212 1111 3133 3345 4434 4554 2122 2202 0012 0003

28 0110 2111 1112 2343 8654 4333 4323 4543 1112 1220 2102 2212

29 0122 4323 2232 1233 2333 3232 2231 1433 2110 0113 0101 1102

30 4545 5455 3322 2231 2214 5375 4212 1000 2011 0001 2101 1322
1222 2111 2012 0002
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TABLE 15

Jan.

2002

0102

2112

0001

1212

2112

2212

3322
3323
2322
2222

2212

1102

3212
1212

2001

4423

2222

2222

1212

2202

2100

1001

0001

3224

SUPPLEMENTARY K—INDICES,1950, AND PREVIOUS YEARS

Feb.

2222

4323
2222

2323
1122

3334
4533
2122

2222

3222
5523
1012

0011

1112

4322
1332
2223

3233
2332
1311
1111

0012

4212

2313
8565
1221

1011

1122

Aug.

3210
1111

0012

0201

1211

1122

2102

2101

0112

0214
2221

6767
6634
3232
1001

2333
5534
0112

1223
1122

1122

B756
8665
5222
3323
1223
2223
2122

3102
1112

1100

3344
2364
2244
2112

2244

6675
3353
2134

2253
3423
2121

2000

1124

2231
3321
4424

3553
3324
3242

1422

1010

1121

3124
3878
6645
1223
2111

2423

Lo: 1939

March

3223 3345
5633 3122
3333 3435
5433 4355
3213 2343

2223 3433
3212 2222

3432 2131
2343 3241
3222 3223

1233 2513
3223 2343

2213 2001

0223 2213
1233 2422

4434 4434
4432 2241

3122 0101

0111 1122

4422 2301

1234 2342
2433 3544
4333 3345
2222 3333
2222 2013
3222 1345
4322 1365
4323 6657
5555 5654
4333 3565
4423 3234

Sept.

0222 1300
0232 1224

5545 3434
3312 3210
0211 1123
3222 2223
2222 3111
1112 1211

3343 4343
3333 4342
2212 2211

3322 2224

2113 3103
3334 2313
2212 2113
3122 3231
2444 5585
3222 2200

2323 5656
5444 3453
2223 3232
2123 2324
2012 0112

2222 2111

2113 2323
4434 2253
2201 1232
2112 1120

0012 1111

0023 2232

AP?-

3433
3322

2333
3322
3333
1332
1232
1222

Oct.

3212
0021

2134

3454

2534

3334
2244

4311
2110

1311

2323
2111

5557

3241
2252
3352

3464
2133
4342
3112
3134
0101

4679
5655
3544
1665
3564
3564
3444
0010

3243
1143
4524

2010

2100

1143
1100

2133
2133
3323

Amy

2235

2211

3323

2222

2323

1212

3444
4324

Dec.

2232
2112

1112

3211
1111

4211

5543
3343
4223
1112

2122

2202

3222
2002

2221

1101

3112
1112

0111

0011

1132
4222
1222

2222

2222

1222

2112

2122

2222

3222

53

4533
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TABLE 13

Jan.

2212

4311
1322
3112
2421

3323
4122

3331
2011

2212

2233
3332
3322
0011

4202

2221

3232
3223
2122

1111

1011

0112

1012

3222

3221
0011

1121

1010

1101

3332
3332

July

3312
1111

2233
5333
3223

3322
2122

2211

2333
---4

3332
2212

1226

3434
3333
2222

2212

1121

2212

1122

2123

2342
3212
2333
3222
3222
1422

2222

1222

2323
4333

3121
2122

3245

3234

3344

4332
3321
2213

42-—

5323
2222

2121

7533
3323
4332
2212

2301
1102

3223
2122

3332

4332
2222

3222
2312
3201
2201

2102

2143
4343
3333

SUPPLEhENTARY K—INDICES,1950, AND PREVIOUS YEARS

Feb.

4333
4232
3222
2001

2112

2122

4222

3222
3322
-—-2

1012

3422

3121
2112

2122

1122

1112

0010

1001

4432
3322
3332
2222

A232
4344
1121

2321
1212

1232

2001

3112

4554

2103

2133

1143
3411
2143
2012

3121
2232
2200

0010

1012

2343
4422

2323
1134
2334
5422

2342
2000

2114

3532

Lo: 1940

March

0232 2210

1110 1212

1212 1223
0111 2013
2121 1000

0100 1102

1111 1011

2221 0144

5522 2222

1122 11—1

0001 2110

0001 1446
3222 1203
2211 1232
1001 1001

0111 2133
1111 0000

0111 0000

1222 3453
4334 3445
4322 2233
3212 2144

1234 4458
5443 7999
9959 6469
7443 2363
5434 3435
4333 3333
2124 4999

8878 7876
7348 8757

Sept.

4324 4420

1222 2233
4443 3334

4334 3234
3332 2331
2222 3213

4443 3425
3224 4312

4333 2334

2111 1011

0121 2210

1012 2121

0122 2221

2221 2344

2322 3431
1222 4320
0121 1111

0001 0222

1011 1100

0123 3332
2333 3421
1012 3221
1000 1001

2011 0013

3333 3534
2101 2674
5422 3465
5433 3553
3112 3132
2110 2153

Apr.

7545
2122

8764
3223

3212
4221

0122

0112

2112
1211

0112

C212

2223
1222

2223
4332
2221

2021

2212

0232
3222
3332

3212
4111

4732
7432
4222

2112

3322
1223

Oct.

5322
1222

1332

4310

3322
1112

4444

6613
4212

0112

2221

4213
2121

0011

1233

3121
2112

2222

3333
3222
3123

3233
0011

0011
0012

2234
3323

3212
1313
3202
2202

4444

2266

5563
3433

1333
1122

1111

1200

1010

1001

2211

2102

4412

2212

4443

3244
2122

1001

2321
3222
2133
3411

2134
3211
3478
4343
3322

3313
2210

4323

4551
2433

3353
0321

3210
3414
5676
3455
2122

2234

2114

2214

1001

0011

2232
2351
1013

2233
3234
1124

2444
2021

1000

1100

2244

4554
3443
2252
1120

2012

2211

May

2222

1211

1221

2121

2112

0000

2222

1221

3322
2232
3322

2333
3212
3223
1322

3222
2223
4455

4222

2222

2421

5444

2322

2657

4322
2332
6323
2433
3222
1111

1111

Nov.

2233
0232

3332

3232

3423
1222

1133
2111

1222

1011

0011

3023
5653
3323

3323
4212

1111

3122
1012

0010

4343

3443
3434
2010

2124

5433
2112

1111

3434
3222

2333
1211

2101

1112

2122

0001

1211

2101

3332
3334

3233
2333
3332
3322
3443
1221

2353
5322

2323

4312
2132
3322

2552
5454

2432

3535
2324
4322
2221

1211

2101

3130
1102

2233

3454

3231

1232
2122

1011

3432
1000

1003

2455

4432

3325
1243
1554

2455

2003
2111

1234
3225

3165
3142
1114

6754
3420
3443
2224

5545
4343

June

1212

2222

1111

3121
2133

4444

4434
3332

2323
3222
2112

1202

1111

2133

5444

3133
333

2343
2333
1112

1212

2113
3221
3332

6758
4232
2223
2102

3220

4422

Dec.

2222

3324

3213
1212

3221
2111

1011

0000

0122

2222

2022

2222

4222

2123
2111

3212
1101

3212
2101

3334
4544

3233
3112
2211

2232
1222

2222

2122

4322
2353
4322

2122

3312
4212

2111

2133

4433
4334

4443
2343
2112

3212
2221

2213

4546
4422

3223
4433
2112

3312
2111

1211

4222

1221

4334
9965
2633
2311

2431
2242

3322

2244

3554

3434
2341
1232

0132
0000

0010

3214
1322
1224

2433
2232

3454
3243
1222

2133
2110

2003
6755
4452

4432
3365
2244

2333

2043
3312
2145

1354
3462
4441
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TABLE 15

7643
1223

1213

4322
3223
2122

1112

0012

1012

2323
3222
3111

3312

1233
3454
4323

---3
2222

2332
0111

0012

1111

1112

2222

2111

SUPPLEMENTARY K-ISDICES,1950, AND PREVIOUS YEARS

Feb.

0011

1111

2443
3222
2222

4344

4532
4332
3332

3222
2121

1122

4234
5334
4433
3411
3233
2222

0012

1112

3322

3434
4333
2223
3222
3333
0011

3213

Aug.

1132

4435
2332
4655
7333
2343
4333
2122

1022

2122

2222

2222

3212
2332
2101

1212

2201

1022

4334
2112

2122

2002

1102

2233
2122

4122

6435
4343
3334
5422

2232

2332
2133
3243

2232

2254

3343

3444
2453

1243

2232
1242

1133

4446
2532

4442

1134

3353
1231

1421

3245

5645
5665
4565
4644
4364
3330
1331
2323

2232

5443
2424

9766
4243
3445

2333
2121

1112

2012

2232
2213

2323
2111

1112

2220

0012

2233

3323
0101

1342

1032
0112

2232
1143
4345

5456
4123

3545
4343

3343

Lo: 1941

Lbrch

3676 9999

6344 2544

3323 3541

4444 4357
5423 5456
3223 3451
3213 2354
3202 2244

3222 1144

3222 1132
3222 2145

2123 3334
3322 2344

6545 5465
2243 3243
3212 1110

0222 2022

3000 0114

1114 5343

4332 3635
4333 4465
4434 3564
3122 3545
3222 2334
2122 1242
1121 0111

0111 1011

5335 5666
4333 4566

4443 4678
8535 3443

Sept.

2232 3443

3232 2333
3222 10-—
-——— 1101

1112 0000

0001 1111

0323 4344
2232 2133
3231 1125
3121 0130
2222 2213
2211 0000

0012 5545
3333 2334
5333 3365
5322 2243
2131 3441

2673 9999
9885 4584
4445 5331

1523 4401

1321 1000

1011 3432
3333 3255

4222 3352
2123 1111

2231 2421

2121 2123
1322 2323
3222 2142

Apr.

2112

3122

3311
2121

2122

3321
0113
2112

2433
2242

3243
3333
3112
2111

0112

4204

1123
4212

3553
2232

3232
1121

0002

1135

3323
2111

2312
5232
2211

Oct.

1121

0222

2112

2011

2222

1012

1010

3321
1211

1223

3324
2343
1003

1213

1113

3354

2232
4411

3555

3344
3312
1112

0010

2212

2110

3211
4225

3444
3233

2230
2122

2111

64--
——44

3213
1211

2444
1002

0100

June

3321
2112

1012

2112

1122

1214

1111

2011

1002

0000

2101

2201

2111

1011

1212

3322
3211

311—
2101

55

3123
2100

2211

2101

2211

3211
2201

1200

3322

6533
2442

3322
5344

3224
3232
2211

3354

9856

3430
1254
3253
1344
2312
1132
2224

2224
2202

1000

2222

2253
5454
2114

1112

1434
3313
1222

1210

0013
1222

2324
2332
1011

1214

1124
1122

—324
—233
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TABLE 13

0011

3453

2333

SUPPLEMENTARY K—INDICES,1950, AND PREVIOUS YEARS

Feb.

0001

2233
2221

0011

1323

4433
4212

1111

2001

0011

2120

2110

3211
0012

3222

4122

2321
2110

0001

1122

3321
2212

4211

5344
4211

3211
1111

2223

Aug.

2211

1112

3222
1222

3112
1112

4233
2111

1112

2223
3223

2213
310
2211

1112

4432

2224

2333

3333
3223

2223

4332

5433
3322
2332

2233

4333
1111

1012

1001

3212

2112

3411
0120

1121

3462
3555
1102

1002

2101

2422

2234
0010

2011

1214

3043

2214
1021

0000

2012

2323
2122

1132
4776
3323

2255
1022

1343
6633

2122

2223
2222

0231

2123
4443

2243
1101

3232
4554
3101

2213
0002

2101

2234

3364
3444

4343

3454
3243

4223

1214

5665
2444

3233

2243
3221
0111

1122

2332
3212

Lo: 1942

Lhrch

3258 7567

7632 5432
4444 4634
3323 2443

2442 3576
4533 2301
2233 3443

5532 2364
6632 2445
2223 2432

4422 1112

1111 1002

4434 4324
2244 3424

3113 3131
2011 0121

3231 1132

0023 3445
2223 2445

6422 2130
3333 2554

4332 3233
3212 2344
1323 2201

2123 2210

0034 5521
2312 2133
1122 2110

1322 3332
2122 3532

1223 3123

Sept.

1112 3431

2343 2224

3221 1100

1122 2332

1312 2343
3123 3435
2222 2422

3222 1210

0212 2131

2321 2201

2111 3446
4454 3544
3232 3344
4333 3555
3333 4452

3332 2335
4234 4444

3333 3464
3334 4533
3323 4444

4344 5553
2333 3424
3222 1012

3121 1222

2122 2212

2112 2313
1112 2224

2112 2112

2112 2220

0022 1132

Apr.

2232

1232

4542

3355

3212
2222

1012

5533
2123
0102

5444
1112

3123
7334
0112

2332
6644
3233
4233
3213
0102

2202

0234
4323
1102

1112

1112

5322
1101

1112

Oct.

0011

3224

5543
3343

3332
2212

4222
2212

3011
0122

1012

3334
4323
4233

3443
4222

3332
'2222

5343
3213
0012

2111

1010

1111

1333
2221

3122
0012

5465

4433
4334

3412
2021

2110

1112

3121

1033
1222

4787
4566

4643
5444

Lay

3332
0112

2211

1101

6411
2211

0112

0111

1122

2211

3212
0112

2112

2442

1321
1012

2111

2102

1111

0211

3212
2242

3212
1212

2012

0011

0214

2441

2211

3111
1101

Nov.

2232

3123

3111
1133
2121

3210
2222

2223
3100
2121

3232
1221

3221

2233
4200

3211
1211

3222
1012

2223
2122

1010

1000

6644
4333
4533

‘

2123
2223

A

4213
1120

2211

3332
2112

3354
2223
2210

1111

2211

1111

2223
1201

2211

0102

2211

2132

1241
1122

1223
1220

3323

June

2221

0011

1122

2001

3230

3222
2221

2211

0112

0111

1224

4223

3222
3332

2321
2122

2223
4222

2213

3322
2231
0111

1112

3223

3221
1111

2211

2122

4211

3432

Dec.

2000

3200

3000
2211

3101
0000

2002

3021
2222

6333
1222

3222

3001
1112

1100

1202

0000

1100

0001

3201
4433
4423
1223
3122
4211

3322
1201

1100

1101

1010

2000

2121

2200

4433
1222

2201

1201

2010

3201
1001

0111

5552
3422

3443
3332
1111

2231
3321
2210

4534

3312
2001

2111

3321
2202

2231
1222

2200

3323

3232
3332

1243
0001

0114

3321
0210

1023
3345
3465
4445
2233
3034
3203
0212

2422

1132

1423
0112

1100

0001

0444

4454

3130

5553
4443
3334
3454
1012

1210

1312

0001

0000
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TABLE 15

Jan.

0010

2011

2101

2223

3321
2221

1000

0100

3222
1111

1100

1211

2101

0111

0001

1000

3113
2111

2110

2112

3323
5223
3222
2211

2111

3313
2101

0122

2101

4311
1111

July

1123
0113

2433
2223
4433

4445

4334
4334

3354
3434
2334

3322
4233
3213
1223

2312
4113

3224
3433
3223
3233
2323
2223

2323
1212

2234

3223
0123
2212

2334

3223

SUPPLEMENTARY K-INDIGES,1950, AND PREVIOUS YEARS

Feb.

2101

2111

2212

2312

3212
3121
2110

3111
1112

0011

3232
2202

2332
2112

2111

1011

2445

331—
3112
1112

0002

0012

3112

3222
2112

5422

4222
2012

3442
2212

2212

3443
343
3334

1311

2214

4433
5553
7756

2213
2112

2243

2233

1343
1423

0123
1141

1032

1132
2121

2033

2233
0003
1121

0121

3355

-203
2321
2310
1122

2122

1232
1124

2444

2354
2133
1220

3443

4353
4343

5442
4333
2442

4401

3213
2322

3434

3332

3132

6535
4553
5567
7765

L0: 1943

Larch

0122 3321
1233 2120

1123 3244

3224 3344
2333 2534

3122 2243
2212 2132

3311 2333

3112 2223
2012 2122

3112 2254

3423 3554
2112 2101

2323 2202

0011 0201

2234 3355
3114 3203
1121 1330
1013 2335
2234 3462
1113 1321

1213 2456

5433 3344
1122 3510
0222 1000

1111 0213
2012 1232
0012 1123

2223 3467
5423 3253

4222 2544

Sept.

5434 4542
5424 5354
4434 5436
3434 4442

3423 3444

3223 2331
2112 2222

3123 3455
5434 4345

5433 4444

4333 3435
4213 2353

4434 3552
4314 3244
4221 2334

3212 2443
3322 2233
1112 1025

3333 2232
2111 3314
4324 3353
3333 4423
3322 1223
3112 2121

1333 3312
1333 4444

4334 4454

6433 5444
4M46%5

5435 4466

Apr.

3322

3222
5533
4323

5312
4234

4423

2333

3213
4534

4353
3624
5435
4243
2100

2113

3353
3344
2111

1201

2201

2333

3222
2211

1101

2111

3303
3351
1212

1101

2101

3325
3234

3220
1123

3223
3233

5454

2211

2210

2111

2323

2212

June

2212

1213
1112

2213
2212

3322

1213
2434

3434
1333
1114

1223
5323
4333
1211

2000

2102

0111

1213

5322
3223
3333
3322
4433

3222
1112

3112

2333

1202

57

2233
3212
2212

1100

2222

2111

4334

4534
3333

3413
4422

4232
3434
3311
1112

1111

1101

1211

3424
3233
5433
3343
4344
4543
3333
2123

2214

4243
2211

2110

0122

1031

2142

1133

0011

0252
2211
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TABLE 1a

Jan.

3122
2110

1000

2211

4212
1101

3111
1101

3101
2122

1322
2112

0012

1212

1113

1112

2112

2112

2213
2323

5562
1242

2001

1143
0333

2133
0221

1231

1313
2235

2553
5543

4363
4643
2455

5533

5444

3444

1532
2334
2231
1131
1024

1310

2214

2334

2243
1131

2232

0113
0333

2322
2112

2212

1221

2311

2213
2312
2222

2222

2231
2111

3233
2211

2322

3221
3332
2122

2132

4223
3222
2222

2232
2211

1111

2111

2112

2212

2213
2222

2122

2123

SUPPLEMENTARY K~INDICES,1950, AND PREVIOUS YEARS

Feb.

2112

1212

1100

1212

1012

2011

2123

5342
1243

2333
3323
3322
1121

5643
4322
2222

3101
1101

0101

1003
3222

3201
1111

1001

21—-

—-01

2101

2112

0212

Aug.

2213
1223
6633
3212
2211

2312
2212

1112

3223
1133

3322
4433

3123
2011

2222

1111

3212

3343
4222

3111
2212

1212

4212

3323
1212

1211

2111

2144

1012

3222
3324

1032
0133
0021

2241

1233

5664
4545

0023

1021

1001

2132
2233

3111
3445

3243
2112

2223
2221

3312

2342
1211

3223
1234

3223
2221

2243

3111
2313
1221

3442
2101

2111

2032

1103

2232
4312
1211

2233
2232

4333
3212
3132

2433

L0: 1944

March

1222 1112

3322 2342
2212 1111

2134 4423
2122 2333

3433 3353
4333 5634
2323 4453

4324 4444

4334 5554

3333 1252

4333 3444

4333 4521

2333 2141

1122 2133

2323 2311

0013 1111

0122 1356
5623 3245

5012 1131
2212 1233
2313 3222
1222 1244

1111 2200

2012 2333
4234 5325

7644 3453
2112 3334

5543 3332
4222 3434

3223 3123

Sept.

4212 3213

4433 3333

3123 2221

2112 1244

3212 2101

2012 1213
1221 1110

0112 2244

3112 1132
1222 1233
1212 2113

2123 2223
1012 2323
3212 3321
1212 2000

0112 1101

1012 2211

3221 1121

1102 2001

0112 2235
5323 2232

3113 2244

3311 2135

4233 4133

3212 2244

5112 2223
1233 2343
1212 1232

1213 2133
1122 4664

Apr.

3011

4467
4432

3234

3334
3234

4222

4213
1112

4433
3112

4212
1102

0113
2012

5323

3313

5011
1011

2121

0112

0012

0012

3323
3111

3112

2113
A

3223

1322

3343

Oct.

4223
1012

3332
2002

2211

1111

2112

1121

3121
0012

5512
1222

3122
3013
6532
2122

3233
3213
2112

0012

2112

1212

2122

4223

3112

3233
3111
1223
1012

2122

3222

3545

1202

1354
2142

1002

0011

1133
4524

0333

3434
3556
1346
2333
2014

1321
1011

1334
1222

1322

2545
2343
1142

1333
2421

2232

1132
2101

2442

hhy

3223
4444
2222

1214

4223

4223

2233
3222

1211
2212

2212

2212

1212

1113
~3223
1212

2122

2212

1011

1011

1212

1111

1212

3232
1313
3222
3323
1122

3223
4224

2221

Nov.

1011
1211

0111

1112

3322
3321
1011

2111

2122

0002

0001
2011

0000

0000

2000

1111

0010

3110
3211

1312
2111

0000

2011

1100

0000

3111
0110

1100

0111

2101

7645
4322

4212

2454

4332

3352
3443
2122

2132

1113
2122

3223
2112

1113
2111

2122

3102
2111

3221
1111

2112

2122

2221

3234
2222

2311
2211

3212
3535

3211

3423

2112

0011

2310
3422

2545

4112

2233
1101

0132
3530
1310
0000

0011

1222

0012

1100

0012

3311
1221

3534
0012

0211

1220

0001

0000

1201

1010

0011

0110

2312

June

2122

1223
1121

1222

2212

2121

0112

0112

1112

2223
1211

2112

0112

2212

4422

3223

3222
2222

1122

3322
3323

3423

2243
2222

1112

2212

3313
1123

3432
2222

Dec.

2102

4222

3222
2220

1111

3211
1000

0011

2201

2101

1111

1110

1122

3432
1111

3235
2534
4343
1112

1122

4312
2111

2111

1101

1111

1102

3323
5112
1222

4322
2110

2313
3111
1113
3233

3212

3513
3423
2111

1231
4444
1222

2112

3312
2312

3432
2453
2332
1031

2213
T232
0001

1122

0122

1011

0000

1021

3543
2220

0134

1212

2343
0032
1221

0102

2233
6755
3222
2342

3434
2224
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TABLE 13 SUPPLEMENTARY K—INDICES,1950, AND PREVIOUS YEARS

Lo: 1945

Jan. Feb. March Apr. May June

2112 2142 2100 1111 1102 1212 2345 6554 4323 2132 0111 2121

3221 1322 1001 2333 0123 2411 5322 2431 3422 4311 1111 2122

1112 2341 2201 1212 3222 2231 1211 1200 3212 3433 1223 2111

0001 1354 1110 1112 1022 2222 0112 3312 1122 2123 0013 3211

2111 1120 2542 2241 2123 2565 0013 2365 1121 2112 1211 2212

3102 2012 4123 1133 3123 3543 2333 4543 0222 3322 2334 4334

1112 1023 1112 1241 2222 2321 3333 2215 0122 2123 3332 3242

2001 2111 2232 3414 3424 4411 4333 3302 1222 3111 3333 4333

1011 0215 3222 3333 1123 1233 1201 0110 0121 4444 2232 2333

5333 3330 2213 1122 2122 1103 1211 2002 2211 3234 3333 3323

1010 0022 2221 1321 5424 5542 0135 5435 2333 4443 3221 2241

1000 2233 2222 1302 2225 5666 4323 2445 3312 1244 1222 1111

3321 1000 0112 1101 3213 3221 3322 2124 2222 2333 1222 33%

0110 1111 0012 2124 1123 2344 4423 3444 2212 3413 2323 1121

1322 4653 4323 3254 6543 4556 3223 2222 2212 1112 1122 3101

4222 1134 4222 3363 4233 4534 1222 2232 2212 2213 1123 2223

3213 2352 2222 2452 2121 1323 2122 1100 3222 3333 2323 3421

1101 1124 3111 1203 2222 3433 0212 2102 3223 3323 1211 2222

3212 1352 2112 1102 3223 2111 3213 3224 3212 3334 1222 2223

2322 2211 1011 2212 3212 1264 4323 3220 3233 2311 3223 2222

2111 1114 1011 1012 2222 1251 1012 2102 2112 4421 1211 2302
2101 0122 1012 2123 1222 1000 2102 1243 1102 2212 1122 2212

1101 0022 1002 2211 1211 1011 2213 3424 2233 2221 1123 2111

0000 0001 2112 1232 1112 2323 3233 2343 2321 3221 1122 2112

1100 1001 4211 2152 3212 2425 3222 2202 3433 2233 3312 1121

1002 2342 1211 2654 6434 4565 0111 2212 2112 2232 1122 2112

2112 2111 4232 3363 3324 3444 2322 0211 2111 3332 3223 3221

2100 0345 2211 2342 3346 6321 0112 1111 1113 2322 1312 2312

5633 3665 1333 3223 2112 3232 4322 1332 1213 1101

3422 2401 1221 2211 2124 2342 2222 3434 2223 4423

1100 1003 1111 1213 3223 3311

July Aug. Sept. Oct. Nov. Dec.

5433 5443 1112 2232 2111 2133 3211 1243 1010 1001 0100 0011

4212 3312 4422 3333 2223 1102 0212 3201 1011 0021 0100 1003

4322 2222 2221 2221 2011 1112 2112 2101 0002 1103 1100 1011

1224 3423 2222 1113 3133 3242 0112 1101 2001 2113 1000 0000

3323 3233 2113 3322 3222 2322 2212 2333 4212 1101 0001 0143

3443 3322 3322 3212 2122 2132 1012 2133 0011 0100 3101 3234

1223 3224 1223 2223 1112 2212 2111 1135 0000 1221 3221 0013

2422 3333 2113 2321 1011 1233 3113 3311 0012 2454 3322 4222

2122 3211 2212 2111 2011 2102 1221 1200 3454 3544 4222 3422

11-- —221 1012 2111 1022 1221 0012 2100 3321 2112 1211 2211

1222 2312 3212 2223 1112 2345 0011 1001 3322 4351 2011 1111

1222 2211 2222 1212
_

4333 3221 1123 5564 4333 1252 0001 1121

1112 2102 2123 3203 1113 3342 3132 1123 2232 2233 1001 3355

1114 3311 3322 3342 2112 1121 2112 2443 2111 1232 6654 7611

1113 2212 2122 2324 0112 1101 1122 2322 2112 1232 1212 2224

2212 3334 4112 2112 1112 2223 1122 4431 2222 3444 1110 0022

2123 2443 1112 3321 4334 4545 0112 1342 3122 3000 4312 2313

3323 2222 1112 2111 4434 5656 2112 2121 0101 0100 1001 2121

3323 1123 1001 1001 5122 1133 2112 2235 0000 1111 1001 1245

1113 2201 2112 1001 3213 1320 4211 2143 0110 0001 4242 2364

1112 1211 1113 3221 0012 2223 1112 1224 0000 0013 3422 2002

1111 2121 1121 1343 2112 2121 1012 3423 2200 0101 1010 0011

0111 3325 4311 2212 1112 1000 2011 1102 0000 0320 1100 1354

4123 2120 1212 1011 0102 1221 3334 5565 0001 0001 2223 3411

2212 1212 1213 2101 1213 3123 6523 5531 1000 1232 0023 4654

1122 2221 1112 2211 2111 2431 1112 1102 0000 0001 4323 3343

2113 2101 2112 1342 1214 3222 1012 2336 1100 0011 3322 5463

1233 4223 562— —--- 2322 1121 7423 3554 0010 0012 4332 5434

3111 3324 ---3 2202 1111 1232 2112 2323 1212 2152 2322 2334

4422 3213 1212 2212 3233 2233 2122 4311 2100 0011 2212 2121

3122 2102 2212 2133 1111 2123 2211 2011
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TABLE 1a

Jan.

1122

3111
0136
5534
3211
3122
0111

1112

0011

0112

2443
2122

1111

0111

0011

3221
2112

1111

4311
2100

0001

4322
3322
3333
2121

2333

2321
1101

1212

2211

2011

July

1112

2322
2334
2122

2212

1222

1444

4323
4324
2323
3313
2222

1112

1212

2423
2124

3333

3224
4333
3211
2333
2323

3235
2112

2324
4334
9996
1322
4555

5544

3222

2342

2431

6778
3665
1133

1441

2342

1130
1121

2221

3244
2232

0031

1111

1122

2112

2444

3444
1133

1000

1013
2013
3225
5553

4441

2531
1123
2113
2132
2123

2313

3321
2222

3222
3311
2312

3222
4443

4422

2432

2323
4333
3211
2312
4533
2311
4433
3313
5655
5433
1212

3423
3324
3422
3221
2434

4479
6433
3434

4644

5522
2322

SUFPLEMENTARY K-INDICE3,1950, AND PREVIOUS YEARS

Feb.

0111

3232
1101

2112

3311
4022

3135
S767
2134

2343
2212

0201

2234
1244

3532
1111

4222
2112

2332
2122

5:54

5432
4333
2112

3323
2111

1112

1112

Aug.

3322
1213
1212

1111

1202

2113
2423
2111

2112

1112

3444
4322
3232
2334

4423
3322
2334

2322

3112
2222

2222

1201

1112

1221

3223
1111

1212

2210

1201

1101

5654

3322
2112

1212

3211
4222

4322

5453
1323
3231
2233

5434

1225
2222

5365
3444
3355
4334
1222

3221
1231
2102

2102

2122

2112

2211

2221

3113
2221

1112

2133

4422

L0: 1946

‘

rah

4433 2213
4333 3211
1122 2123
2323 3356
5324 4433

2323 3433
2223 2233

1121 1233
0022 3453
5544 4466

7333 3444
1122 2110

1122 2232

1111 2131

2132 2332

0121 2113

3423 3553
2222 3231
1121 2123

3113 3232

2423 3211

0344 4223

3222 2347
9854 7935
8747 9998
7554 2453
4322 3435
4589 9999

6456 5433
2223 1223
1223 2125

Sept.

1212 3211

2332 2232
2312 2323

2233 3424
3223 3323

3311 0001

0134 4343
3122 2243
2222 3442
2134 3215
2113 3332
2133 3233

2211 3222
3112 1123
1112 2311
1112 4586
6421 2456
8757 6795
6633 8643
3233 2232

3123 3545
4879 9986
7766 7857
5333 3310
1122 2221

1112 2212

2333 3655
4455 6898
8332 4554

4433 3564

Ayr.

5333

4323
1112

3312
2213
2122

3323
1123
3234

4213
2122

2213
3433
3134
4455
2211

3222
1212

1011

2112

0211

1124

3334
9756
4421

2232

4222
2122

1233
2222

Oct.

2223

1331

3332
2322
1322
2322

3323
1111

2443
3132
3232
3341
3012
1122

0123
1033
1122

1021

1022

4332
2122

1021

3222
1112

3111

4433
6543
3222
3212
1121

0023

2243
4336
2322
2213

3322

2133
3321

3123

6635
2103
1121

3334
3344
6334
6661

2234
2111

2220

1323
2210

2210

3342

7589
4754
1011

2223
1001

2342

2223
2221

2352
3333
2311
2322

3551
2343
3321
0011

3234

3144

2232
1123
1002

2121

1112

2133
1010

1002

1134

2243
1122

2011

3202
3112
1224

2347
5545
2412

3143
2101

3534

2443

2323
3311
3221
1112

1222

3422
3434
1121

1212

4343
3554

4334
4323
4332
3323
1221

2222

3222
2111

3332

Nov.

4333

2132
2121

2023
1124

2123

3312
0012

3213
3222
4423

4432

1123
1112

1143
4331
1311

3112
4232
3312

3133

4223
3121
1333
1323
4321
1001

0110

0001

1011

3233
2312
1132
3322
2224

3435
4212

4334

June

1121

3322
0211

1223
1111

3323

3135
4435
4332
2221

2223
1223
3423
2223
1233
2223
6443

3332
5434
3223
3333
3123
1133
1222

2322
2222

2223
2432

2333
1112

Dec.

2111

3112

5322
1110

1122

2311
2322

2411

1112

3113
2112

3114
2122

0111

0001

1101

2212

3212
2243

2311
1134
3332

1133
3322
3222

3335
4533
4422

3333
1222

3232

0323

2233
2111

1111

2323
1023

1322
1011

1131
2424

3354
4434
3221
0000

2111

1123

3124
1121

4551
0111

3313
3333
4324
3322
3255
6454
2265
4222

3333
2212

2224
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TABLE 1a

Jan.

1213
0032
1232
2224

3344
4332
3322
4351
1011

1001

0100

0001

0001

1012

0012

2633
3223
2122

2223
3101
3211
2111

1111

0143
3555
3533
2222

4111

0322
1122

2211

July

3222

3322
2222

1221

2222

1132
3212
2223

2223
4332
3322
2313
3222
1211

2222
4122

1123
7556
5532
3444
2323
2233

3344
3323
3324
3433

2223
2213
2110

2223

3312
—642

2445

4554
-464
4244

1435
2210

0101

0000

0101

1000

1002

1110

1122

3563
2134
3432
2223
2231
1120

1333
1132

3234
4665
3552

4353
1132
2220

1104

1013

3433
3433

2312
2210

2212

3321
3323

4332
2233

2423

2333

--32

3432

2332

2330
1212

2687
7665
2123
4532

3232

4433
5323
3422

5432
4433
5322

4232
4222
2212

3223

SUPPLEMENTARY K-INDICES,1950, AND PREVIOUS YEARS

Feb.

3321
0012

1022

3233
1012

1133
0022

2133

4322
A124

1122

1022

2122

0022

0023

0334

6533
4222

2123

4413
0122

0022

1112

2123

1123
4323
3213
2013

2022

2121

3322
3123
2112

2232
3232

4565
1355

4312
2112

1213
1010

2111

2210

6755
3522
2233

4445
1120

2101

2013
1000

3221
2214

2103
2102

2214

3432
3333
3332
2222

3221
4333
2322

4321

2213
2213

4323
4334

4535
3333
5657
5644
5555

‘

5555

5645
5635
5444

5544
5543
4344

4433
3223
2211

3334
3422
2122

3433

Lo: 1947

March

3111 1112

2365 5578
6556 5798
7655 4364
3222 2210

2222 2222

1334 4332
2335 9770
7%43M3

2223 2121

1123 3110

3334 4421

1243 4332
2333 3542
2356 6833
2232 3455

5422 2332
2212 3443
3221 2342

3322 2232
2123 2314
1443 2341

3324 5633

4553_3232
3322 2333

4323 4444

3333 2344
6644 6656

4322 3364
5434 4432

3334 4311

Sept.

3523 3232

1223 3113
4355 5556
5434 5544
4222 3344

3233 3453
4333 5575

5343 3222

3102 2222

1111 1211

0213 3543
2332 3343

5434 5345

4444 5655
5445 4655
3332 2346
5434 4556
5434 4656
3433 4544
3332 3524
3333 4444

2334 4544
5544 5212
3343 7888
8755 5654
4323 3233
3322 3223

2223 3323
2223 2323
3312 2252

Apr.

1233
1323
3423
3233

4233
4433

1224

0123
6345
2232

3223
1223

3223
2222

4313
3223
4312

5424

4333
4444

0321
0012

2221

0112

0223
3332
2234

2332
2133

3323

Oct.

4454

3434

8533
3333
2123
1223

1123
1332
4333

5434

5433

6444

4433
4444

2433
4333

3323
2133
3233

3322
4222

3322

2322
4222

3012
1111

0012

1001

0012

0111

3332
3411

2433
4344

2321

3331
3312

3216
4323

3203
4323
3334

3233
3242
4323
3434

6699
5736
4425

3451
1111

1100

2101

2101

3532

3433

4331
4332

5222

3332

4355
7656
5124

3222
2212

3223
2355
3333

4665
4565

4554
5464
2555

3455

5446

3522
3442

2544
4564
2445

2443

2213
3442
2312
2221

1111

1000

1110

2230
2311

May

3332
1212

1222

1223
2322

0123
3211
0212

2212

1222

0122

4223

3332
5444

4534

5434
3323
3221
2233

1322

2233
2112

4543
3457
3324

3334
3433

2223
2224

2222

1223

Nov.

2123

3322
1112

2113
1111

0100

0011

2223
4224

7324
6344
4422

3223
2122

4433

3323
2222

2221

2333
2122

1212

0102

1232
2111

3132
1112

3122
2212

2222

1112

4332
2002

2121

2121

2321

3322
2100

2110

2211

2212

3332
2222

3345

4332

4444

5334
4233
4543

3322

2322
2223
3223

4321
5432

4232
4434
4422

5433
6441
1201

3444

2134
1101

2122

2422

1001

0101

1223
3434
6678
5556
7644
3433
1331
3443
2223

2114

2111

2233
3343
1323

1432
2221

1122

1364
1121

2123
1121

2211

2243

1143

June

5543
1333

2323
2223

2254

5222

2324

4423

3432

3323
2223

2322

2223
5755
3324
2223

2443

2323
3423
2122

1323

3433
3333
2322

3433
2334

3223
2323
2222

3232

Dec.

2134
1102

1111

1022

4422

5323
3121
1232
1323
3213
3322
3322
4322
2222

4212

1212

1112

2012

3212
0101

0001

0000

3112
1111

2101

3212
3333

3121
2212

1101

61

3222
3222

3321
2321

4445
1022

4435
3333

3433
3222
3332

3233

3545
5553
3322
3222

5553
2333
3432
3332

3323
3433
5422

3423
4223

4333
3221

3322
2222

3332

1010

2422
1001

2423

2335
4444
2541
2112

4353
2324
3343
3433
3343
4222

3233
1001

2112

2033
2122

2122

0000

2234
3323
1114
1122

2232
2234

2113
3433
2111
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TABLE 13

Jan.

1111

3322
3443
1012

0112

0133
3232
3333
4423
1212

3221
2113
0001

0001

0002

0211

4122

3223
4232
2222

3222

4312
2212

0001

0111

1100

1022

0002

4212

3222

4211

July

2122

2212

2323

2234

4212

3224
1222

2322
1212

1324
1211

2222

2222

4323
2212

3323

3333
1113
1222

3023
3212
2212

1222

1212

2213
2122

1212

2121

3343
3322
3444

2344
2353
4773
0121

2233

2332
3355
3443
3123
3333
2231

1143
2323
1300
1113
2111

5454
2131

2242

3344
3534
3133

1132
1021

1201

0011

3231
2311

2444

3533
2200

2232

3233
4312
4335
3314
3331

3331

3321
2323

4431

2233

3221

3222

5323
3333
4322

3342

2320
1111

2222

2342
2211

3221
2212

2321

3333
1322
1433
5322

4454

4432

SUPPLEhENTARY K—INDICES,1950, AND PREVIOUS YEARS

Feb.

4100

0222

3233
2232
3313
0022

3212

3222
3111
2132
2112

1022

4112

2113
3 32

5333

4333

3233

2323
2212

0012

2112

2224

2222

0112

0002

3322
4322

3312

Aug 0

2323

3243

1223
2325
2222

0221

0433
5676
6533
5465
4444

3343
4322

2123

3222
2221

2011

2123
1011

0001

2344
6333
2332
2443
2314
2433

2104

0120

2300
1233
3213
3214

3332

3355
3544
3323
3443
2235
2210

1111

2200

4532
2355
1212

2122

2224

2312

3422

3224
4222

3323

5431
2211

4511

4224

3777
5546
5564
3343
3344
2221

3332
2222

1101

2223
1122

1244

5232
4435

2233
3212
3321

2133
2221

2223
2334
4453

3342
3322

Lo: 1948

March Apr.

4443 3346 5433

4344 3254 2433

3532 3413 3323

3222 3212 1222

2212 2332 0121

1113 3543 0222

2222 3310 3223

0111 3324 2112

1122 1322 0012

1122 2343 3212

1211 2115 2212

5442 4323 3212
4334 4645 2323

5543 3454 4322

5756 7785 2221

4221 1133 1212

2234 2312 2211

2322 2222 1123

3223 1221 1222

0122 3333 4223

2243 3232 6332

2&33H3 4W5

2111 1012 3123
1121 3100 2222

0111 1122 3222

1112 3324 2123

4212 2312 2223

3112 2200 2313

1111 1223 2243

2211 2344 3223

3322 2223

Sept. Oct.

6333 4243 4544

3333 3244 3454

3113 4323 3223
2M54B3 2%?

1223 3112 4322

0222 3213 2111

2542 2121 1112

3322 2212 2212

3222 2321 2112

0112 3322 2453

1113 2333 2333

3323 4432 2223

3213 3111 2213

0323 1200 3233

1113 2335 6444

5422 3334 2211

2122 3211 0022

2223 2234 9564
4323 2231 7775

1123 3223 1111

0122 1232 3545
2221 2245 1234

4324 2424 3343

3323 3454 4233

4333 5523 2222

5433 3324 4323

3112 2101 5233

0012 1100 2332

3323 3535 2212

4223 3521 1212

2323
2123
2310

2311
1200

2453
2334
1100

1223

2312

0231

4322

2333
2302
4432

2321
2211

2311
3212
4214

1312

5341

3311

2223

3343
4423

3231

3313

2232

May

2322
2223
3323

3312

4112

3213

3354
2233
3355
2323
2332

2223

4433

4311
2311
1233
0112

0121

2433

JAOWUN‘AW mAmwwNwaw AMMWNJWNW m

210-3:
01.01.01.240)

Um o

0001

2112

2222

0002

3101
2312

3332
3112
2112

1112

4123
1011

1001

3533
2211

3322

3310
2222

2222

0003

3233
2133
2011

3432
2223

5221

1313
1011

3112
1101

4134

5432

1213
3211

'

2222
'

3222
2222

3323

2233
2322

3211

1131

2223

3242

2320
2211

2212

2433

4 5343
‘

3232
5

3423

4544

3212

3322

2232

3234

4534

4322
2211

3:11
3312

1001

2124

1101

0243
1123

355
4452

1124

1221

1353
3423
1000

2345

2353
3313
3443
0022

3200
1211

2223

3533

2312
1143

1132
4765
0062

1243

2123
1334

3555

4611
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TABLE 1a

Jan.

2222

5634
1210

3010
1100

1112

4422
2112

3122
2222

1222

4122

5232
1012

0012

3112
4112

1313
4322

3112
2322

3332
0002

3212

5954
9855

‘

3422
2221

2112

1100

0111

July

2313
2111

0112

1201

0202

1211

3012
2222

1124

1212

0112

0113
4423
1222

1112

1123

2234
2223

4333
3122
1112

1132
3423
2221

2333
2232
1002

0102

0112

1222

2212

2334
4343

0032
1110

1012

1214

1124

1432

3353
4445

3234
1554

2031

1033
2003
2332
2112

2455
2443
2112

1225
2111

1333

1221

1222

1011

1232

2122

2101

2221

1201

2011

3121
4411

2342
3201
2110

1123
3242
3321
3111
2100

5443

4411

3433
4312
2212

2212

3343

4232
3322

2232
1111

2220

2121

3211
2222

2221

SUPPLEMJNTARY K-INDICES,1950,AND PREVIOUS YEARS

Eeb.

0001
0012

1001

6433
1121

2113
5433
1012

0012

2011

2343
2333

4323
3222

2213
3222

3223
+323

3222
0012

3223
5543
3113
5323
1122

1222

2343
0121

3000
2111

2255
2100

3212
4654
2122

1210

2000

2123
3234
2333
2214

2125

2433
2113

5524

3144
1211

2443

3535
2343
4322
4413
2110

2412

3211

1311

Lo: 1949

March Apr.

1114 3333 0012

3323 2445 3112

3222 2523 1123

3122 2212 1112

3432 1023 1112

1011 1010 2212

2012 2212 2113
2211 2223 7546
4322 4543 2222

1111 1220 4323
0012 1100 5244
1022 2323 1233

5324 3444 4333

4434 3554 3423

5123 3343 4222

:111 2753 2213

3332 4567 3213

6344 4453 2112

2212 2323 1022

1322 2332 1111

3222 3336 2202

6756 4653 1222

3554 4422 1212

0122 2131 2122

3323 3214 2112

3333 3221 3212
0011 2110 3423

2223 3335 2112

5233 3322 2222

2322 3211 3223
3111 1000

Sept. Oct.

2124 4444 4223
2432 4444 3421

5554 4452 1111

ERJJMB 3H2

3123 2333 5322

3223 3111 1134
0122 2223 3423
2124 3333 7323
3213 2211 6522
0111 2213 2113
2213 2222 4223

2334 5443 3222
3312 2213 2221

1212 5321 3445
2123 3431 6567
4222 2312 8645
0123 2133 3222
2114 2111 2212

0002 0000 0233
0011 1001 3112

0003 2102 1323
2113 1200 2112

1112 2101 3123
1122 3325 5433

5423 3553 3212

3322 3324 3212
4334 4323 1322
4322 1111 6532
1222 2232 2322
1323 3253 1122

4922

1222

1111

3300
2211

2213
0101

3347
5542

2313

3444

5532
4533

4342

3334

2213
4423

3223
1232

2223
1231
1122

2211

3331

2322
2211

2211

2111

2322

2542
2210

2113
2122

1102

4332

2323
4455

4686

5543
3321
2221

4524
2112

2343
5688
8687
5543

1443
3210
3423
3133
3320
2245
2354
3322
1010

2142

5465
3433
3234
2222

1233

May

0102

3201
4312
6423
1112

4322

2311
2212

3233
2212

4333
2266

9723

3334
3313
1333
4222

0112

1201

1221

0123
2213
2222

3332

0114

1232
1223
2312
1112

0112 D

5533

Nov.

3123

3223
5421
1222

3332
3212
1112

0001

1122

2122

4432
2212

4212

1322
2111

4321
0001

2112

3132

7442

4212

1112

3202

3311
0012

1011

2222

1111

5423
3335

1332

2432
0046
4411

3445

2332

5674

2224

2421

3335
2222

1022

0001

1121

3324
2532

2353
2410

2524

1444
1101

1012

3222
3507
3343

2461

1332

1142
1100

2121

1112

2533
1002

3445
5654

June

4423
3134
2212

6442

3455
5412

4333
2223
3223
1102

0112

4324

5234
0112

2323
1123
1211

4223

2223
1122

1112

1213
2312

0123

3234
2112

3223
2212

3323
2223

D90 .

3323
0122

1012

3223
3222

3223
2201

0012

1434
2122

2012

0011

1111

2322
2211

4211
1111

2100

0111

3212
1212

3212
1111

4223
2112

3112
2002

1112

3222
2112

2223

63

2213
3322

2114

4565
5657
2335

3222
2222

2242

2110

2333
5456
3222
3222

3331
2323

3233
3423
4310

3322
3222

4431
2200

3332
4211

4333
2222

2323
2343
3322

1121
0001

3324
2244

2343
3231
1101

2212

2424

1132
1220

1111

2101

3423
1113
1131
0013
1021

2213
1323
2221

1132

2352
1330

3312
0102

2221

2244
2112

1344

4352
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MEAN K—INDICES 1950TABLE 2

(Based on data of Table 1)

mValues

Wm

.90194285806067000670611219073533469588038059802178191507
122211111

11332322
11

922066184393367429716A80003791O9883723A42150165042703849981932223221111211211222
1221

122

ebruary

217429089412657581;33858652912331L422121011102274353102L919649C54762714951O635684948
133
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March
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1950R—FIGURES,C,;\GNETIC CHARACTmITABLE 3
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7, 15, 19, 20QSelected Days: Five quiet

4, 251 26, 2711Five disturbea

9, 15, 16, 19, 20, 21, 238,71Ten quiet
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INTERNATIONAL LMGHETIC CHARACTER—FIGURES, C, 1950TABLE 4

(Based on data of Table 3)
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MEAN K HID C FIGURES BY MONTHS 1950TABLE 5

(Dopondent only on data of tables 2 and 4 reap.)
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MAGNETICALLY SELECTED DAYS 1950TABLE 7
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TABLE 8 STORM SU‘DDEN CO! NCEQENTS (S.S.C.‘3) 1950

c.
V ic storm or {L periodSudden conu;enoe1..ents followed by a x.

1:ed by an asterisk.cf storminess. Very iragort-unt cases are Inur

Januarx

n o n e

Februarl

19d 23h 40m 50 Le Do Lo R3 Wu ”/1 Ab Ma 3w ITa CF Ch Fu Eb SF Tu

SJ He Ho ZS Hu V2. El $.15 Pi Hr 2. Am. 33w: Ka;
39.5m:Al; 41m: Es Ni Tl; 42m Te. Doubtful: Tr To.

‘23d 10h 43m Tr Co St: Le 3i Ab Hi 3w Fla. CF Tl {Cs 3 He 15:: Va 211

Wa; 40m:
‘ 7“ 42 Do Lo WI) 3h Eb Tu E-Iu

43m: ‘11;
'

451.1: Es Fu; 46m: Te

*19d 05h 45m Tr Le Do
'

:3 F12. T113 E0 .Lzu
‘

“'Ia, *. 3b Tu KS 3: 1:; 3.1

So

22d (2921 11m

UxF-D 1. Le .35 db 3:

(/4

TJ

’r‘

O

0 Ni 1113 51': T1 2:

Ab, 50m: Te;

23d 05h 48m

02d 091; 461.1

27;) 121; GEL. Ks He Ho ZS flu Va

dd 16!: (,an Tr 50 Le 30 Lo RS Tin Wi Jr; .11 '1 Ks He ZS
"

'9
Eb; 03

,‘m; 07m

29:; can 22m rcu SJ He ; 21h:

*246. 01h 51m. J He Ho

b Ka 25

K3 51) E1; 56m: Si

J. Va 231 Pi Hr; 20m:
"“ Eb 33‘ To Jun.

110'; 1ih 3:315; Tr 30 Le Lo RS . . § E—Ie ZS Eu 5p; 29m:

"1; 37u:jb Pi; 39m: In If; Fu Al Va Hr Am; 401:]:

Do. Doubtfulmi‘ 5‘." Te.

.‘-.b 112: SW 01“ TV. 31
‘

3.1 He 113. Va Hr '.Va'

81

Ks

Hr

To;
.3} .

’30;

v:

Te

1’i

Ni“'1:

To Am

Tl

K3;
gs;
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TABLE 8 STORM SUDDEN COLEENCEIEIWS (S.S.C.‘S) ~ Continued

{Augie}
“195. 1011 oer. 50 ’i .va xi 3

'

.31 v; a; Pi Hr;
05 ‘ 30 ha; 31. uaubtful: )F‘ "u 3b SE

Tu SJ
"

28d 10h 2mm 50 Lo RS ‘._'3 Y 1; 18m: Le Eb

Ea _15 $.l 211 Do Vi; 24m: SF.

September
a(16:1 10h 18m Tr 30 Lo HS fin Vi 3w CF Ch Eu SJ K3 ZS Al Eu Ap Hr

WC, To; 157::
'

El; 171 .2" Va; 19m: Le Es lb
3'0 1‘1 ’L‘u Te ., Hi Am; 211 "Do.

R3Od 17h 47ml “Zr 30
'

’

3}. Fa T1 ‘25 ‘
.e Ks. ZS 1.1 V3 Er To.

4I-n1:,46m: Le W11 ‘11 AD 3 3331)

3J1. 4911:30. Doubtful:
’

October

21 o n a

November

A o n 9

December

12d 05h 26m 00 30 Le Es Lo HS Wi Ab CF Ch Eb Tu Ks SJ He Ka Va El

A}: Hr (Ia To; 17m: Ilu; 25m: Iii Fu Am; 273: Tr .711 SW Tl

Ho xi; 28m: I'Ja SF; 2911: Do Si; 30m: Te.

14(1 05h 41m KS ‘1 Pi To Am; 45E: Te. Doubtful: So Do Lo Fu K5. {in

.3; Hr .‘ia.

TABLE 85 9C. '3 NOT FOLLOWED BY A MAGNETIC STORM

01d 16h 45m

02d 06h 35m

03d 23h 22m

23d 0711 21:1

156 11h 59m

January

Es Lo E3 Wn Wi Ab Hi w Ch Fu Eb Tl SF Tu

Ho ZS Al Va. 1-31 A?) Pi . 4311: Le To;
47m: Do Ilia Am; 45m: oubtful: Tr Hu.

Februarx

Sw "Eu Eu Pi; 19m: Do; Doubtful: 30 Lo Te El

Tr 30 Do Es Lo RS Wn ‘fli Ab Ha. 3F Ks He Al I-Iu Va 31 Pi

Hr Na; 2117:: Le Ivla 3b Ap To; 23m: Tl Am; 2413: Te;
25m: .Ii 3‘-u. Doubtful: Co Si 31’“ Ch Tu iJ Ka 1-10.

March

Tr Le Es Lo RS Wn '.‘Ii Ab Sw Ch Fu Tl Tu Ks He .‘L‘L [Eu El

Ap Pi Hr 'Jla To; 16m: 50; 20m: Hi Eb SJ Va; 22m: Ma Te

Ka Ho ZS; 23m: Do; 24m: Am; 25m: SF. Doubtful: CF.

Agril
TI :30 Lo E‘u 5F'2 Eu El Pi; 56m: Te. Hr; 57m: Sw;
12h OCI..: Va. Doubtful: RS Eb Tl Ks Ka Wa.
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TABLE 83 S.C.'S NOT FOLLOWED BY A MAGNETIC STORM - continued

Mix
11d 17h 12m Es Lo RS Wn Ni Fu Eb T1 31“ He Va El Pi Hr; 14m: D0 SW

« Te. Doubtful: So Le Wi Ab Ha. CF Ks Ka Hu Am.

20d 08h 21m Tr Le Es Lo ‘v‘li SW T1 T9 He Hu Va El; 20:11: So Wn;
24m: Do. Doubtful:Co Si La Ch 33‘ Tu SJ Ks. Ho Ap Hr Na.

22d 20h 52m So Wi Sw Fu 1‘). Ks He Al Hu Va Pi Hr; 50m: Ni Eb;
‘

51m: CF 23 Ap; 53111: La El; 54m: Te. Doubtful: Tr Lo SF
'ila Am.

June

16d 14h 3221 Do Lo Pu Tl Ks Te He Va Pi; 31m: ZS El; 33m: W1;
Doubtful:So RS Ma KB. Ap Hr.

22d 04h 53m Tr So Le Do Es L0 Wi Ab his. Sw Fu SF ZS Hu Va Ap Pi Hr

To; 54m: Am; 55:71: T1 31: 5611!: Te. Doubthl: Vin CF Ks

Ka Z‘Ia.

Juli
none

Angst
none

Segtember
126 12h 14:11 So Lo Fu Eh El Pi; 16m: Tl; 17:11: Do. Doubtful: Wu Vii

Ks Te He Kn Hr Wa.

October

n o n e

November

n o n e

ma:
:1 o n e

TABLE 9 POLAR OR PULSA‘I‘IONAL SUDDEN COWNGENENTS (P.S.G.'§)

Sudden comencements of a pulsation or a bay-disturbance.

Januam

03d 21h 55m Tr So Lo RS Wn \‘71 Ma E‘u El Ap Pi Hr; Doubtful: CF.

09d 04h 12m W1 Ab SW Fu. Tl SF K5 T8 Va El Ap P1 Hr Am; 08m:Do.
Doubtfu1:So Lo Wn CF Ka Hu We.

09d 13h 14m Do \Vi Tl Te He Hu Va El Pi Hr. Doubtful: Es Lo Ab Fu

Ks Ka Wa.

09d 21h 41m So Do RS Wu Wi Ma. Fu El Ap Pi Hr. Doubtful: Tr Lo.

10d 00h 5211" 50 Do Lo RS Wn Wi CF Fu T1 SF El Hr; 45m: TB.

Doubtful: Ab Ka-

10d 23h 18:11 So Do Lo RS \‘In W1 Ab Fu Eb Tl Te He E1 Hr.Doubtful:TI‘Ks.
'

14d 18h 1521] So Do Tl SF Te El; 12m: Hu Hr; 13m: Pi.

Doubtfulmb Fu Ka 11):) Via.

16d 21h 32m Tr 50 Do Lo Wn W1 Ab Pu Eb He Hu El Ap Hr.

Doubtfulms CF Ks.

17d 19h 35m Tr So Do Wn OF IN Eb Tl Hu El Hr; 37m: W1.

Doubtful:Le Es Lo RS Ma Ks Ha.
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TABLE 9 POLAR QRPULSATIONAL SUDDEN COMMENCEMENTS (P.5.C.‘S)—continued

(January)
18d 21h 58m Tr So Do Lo RS ‘fln iii Ab Ma 3w CF Fu SF Ks He Eu 31 Ag

Hr. Doubtful: Le Es Eb Tl Te Tia.

22d 16h 32m So Do Lo RS \‘(n ‘Hi Ab Fu Te ZS We; 31m: Xa Hr.

Doubtful:CF Ks El.

24d 03h 00m Do Ab I“u Tl Te El Pi Hr Am; Doubtful: ’L‘r 30 Lo "In Ks

Ka Hu We.

24d 05h 34111 So Do Ab Lia SW Fu Tl Te He Pi Am; 33m:Hr.
Doubtfulfi‘r Lo Wi SF Ks Ka Hu El AP 172..

Iebruafl

05d 17h 28m So Le Do Es Lo 'fln ‘JIi Ab Fu Ks He 31; 26111: Te.

Doubtful:Tr RS CF Ap.

06d 14h 00:11 So D0 Ab 5w SF Ks He Hu Va El A? P1 Hr Wa.

Doubtful:’l‘r Lo Fu Tl Ka To,

11d 22h 25m Tr 50 Lo Wn \‘Ii Me. Na Fu En El Ap Pi Hr. Doubtful:Do RS.

18d 23h 06:11 So Do Lo RS 'vVi Ab Sw Fu Tl SF Te He Al Hu Va. El Ap Hr

Am. Doubtful: 'u‘ln Na Na CF Eb Ks Ka.

March

07d 00h 25m Wi Ab CF Eb Tl SF K3 He Hu El Hr. DoubtfulzLo RS .Vn Fu.

08d 23h 25m $0 Do 'r'u’n Wi Ab Ma CF Tl SF KS El Ap. Doubtful:Lo.

17d 21h 06m 50 Le 35 Lo RS 'v'ln "Vi Ab Ni 1a SW Fu Eb Tl He Hu El A'p

Hr Wa; 05111: Ka. Doubtful: CF Ks.

22d 03h 38m \‘li Ab Ma Sw T1 Ks Te Hu Va El P1 Hr. Doubtful: So Do

Lo RS Wn CF Fu Ka A11 “Na To.

26d 23h 30m Wi 1an Fa Tl Hu El Pi Hr; 37m: Te. Doubtful:Do Lo CF

SF He.

27d 20h 4111: So ‘Jln \‘Ii 211 SW Fu Eb Tl Ks He El P1 Hr.Doubtful: Lo CF.

Agril

01d 19h 55m Lo Wi Ma SW CF Fu Tl El Hr. Doubtful:So Ab Ks Va.

03d 20h 34m So Lo W1 Ab SW Fu Eb Tl He El Hr. Doubtfulmy.

10d 22h 35m Tr So Do Lo "In W1 Lia Fu Eb T1 Hu El Ap Hr. 36m: Te.

Doubtfu1:RS Ab.

12d 04h 19m 80 Do W1 SW Tl Ks Te He El P1 Hr Am. Doubtful: Lo v"In

Ab Ma CF Pu Eb Ka Hu Va Ap ‘r'la To.

15d 22h 40m So Do Lo RS ‘.'v'n W. M: Ma Eb Ks He En El Hr.DoubtfuJ.:TrAp.

19d 18h 55m Wi NB. OF Tl Ks Te He Hu 31 P1 Hr.Doubtful:Lo Ab Fu Ka.

27d 20h 05m Tr So Do Lo RS Wu Wi Fu Ks He El Hr. Doubtful: CF hp.

296 11h 08m Hu El Ap Wa To. Doubtful: 50 Do Tl Ks Te Ka.

Mix

01d 20h 43:11 Do Lo RS W1 Ab Fu Tl He El Hr. Doubtful: So OF.

03d 20h 25m W1 Ab Ma CF Fu Eb T1 E1. 26m:Hr.Doubtful:So Lo Ks Ka Va.

10d 21h 19m D0 Lo HS Wi Ab Fu Tl Ks He Hu El Ap Pi. 18mz'l‘e ZS.

Doubtful150 'fln CF SF Ka Va Hr Am.

15d 18h 42m Tr 50 Le Es Lo RS 'an Wi Ni Ma SW F11 Eb Tl SF Hu El Pi

Hr; 39m: He. Doubtful: Ab CF Te Ka “Va.

29d 00h 4711: En Ks. Hu El Ap Hr Wa; 49111: Te. Doubtful: Do SF Ks Am.

29d 03h 46:11 So Do Fu Te El Ap HI We. Doubtful: Lo Ab Tl Ka.
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31d

02d

0311

126

25d

09d

11d

115.

163

216

21:1

30:1

31d

02d

056

066

07d

08d

096

18d

236

28d

02d

211;

21h

11h

00h

00h

20h

20h

20h

18h

18h

18h

21h

20h

20h

20h

22h

19h

23h

21h

03h

22h

23h

20h

23h

00h

18h

85

POLAR 0R PULSATIONAL SUDDEN COWCELIENTS (P.S.C.S)-continuea

2 3111

50m

33m

45m

17m

32m

25m

57m

14m

08m

35m

43m

02m

39m

21m

00m

10m

26m

45m

41m

24m

13m

41m

05m

37m

50m

(New
Tr 50 Do Wn 'I‘li Ila. Fu Eb Ks He 'Hu Hr. Doubtful: Lo RS

CF Te 331.

June

Le Es Wm "71 CF Fu Eb Tl Ks El Ap; 45m: Hr; 58m: He.

30 Do- Tl Hr Va 1 Ap Pi Ha To Am; 29m: Te; 35m: Hr.

Doubtful:Lo Ka.

TI‘ 50 Le Do Es \Vn Wi Fu Tl Ks Hu E1 Ap Hr.

DoubtfulzLo Ab CF.

50 Do LO RS Wn \‘Ii Ni Ha 3w CF Fu Eb T1 SF Ks Tl He ZS

Eu Va 31 Pi. Doubtful: Ka Ap Hr "Ha.

Do Wn Wi Ma Fu Tl He El 413 Pi Hr; 35m: Te.

Doubtful:Le Es CF Ks Ka Bu.

So Do Wn Wi Ma Fu Tl En El Ap; 24m: Hr.

Dn\1btful:Lo CF Ks.

Tr 30 D0 R3 "v'ln \Vi Ab Ma SW F11 Eb Ks He El; 50m: Hr.

Daubtful:Lo CF Te Kn Wa.

tKJ

Juli

Lo Wn Ab Fu Eb He El. Doubtful: Do Tl Ks Te Ka Va A};
Pi Hr Am.

So Le Es Wn 1‘11 Fu E1. Doubtful: La La Te Hr.

50 ES Tin I‘li Ida Fu El; 39m: Tl. Doubtful: Le Lo CF Te

ha Hr.

Tr So Do ‘fli L'a Hu El Hr; Doubtfulme .33 Lo 'r'ln Fu.

D0 ‘17!) Pu Eb Ka El A1: Pi Hr ‘.'la.;'Doubtful:So Lo CF I‘e.

Tr So Yin .‘Ii Ab CF E‘u Te He En El Ap Hr; 45m: Do.

DoubtfulzLo HS Ka.

30 Do '.‘.’n 311 Ma En El; 18m: Te;
Doubtfulfll‘r Lo CF Ks Ke. Hr Via.

’l‘r So Do RS ‘Nn \‘Ii Mafm Eb Ks Te He Hu E1 Hr CF.

DoubtfulzLo Ka ‘.‘Ia.

am
Tr So Lo Wn '.'Ii Ma CF Fu Eb Ks He El.

Doubtfulz‘l‘l SF Te Hr.

So “In W1 CF Fu. 1‘1 Hu El Pi; 25m: Hr.

DoubtfulzDo Lo Ab Ka.

So Do Wi Pu He Hu; 45m: Hr. Doubtful:Lo Wn Tl Ka.

So Do Sw Eb He Al Va El Ap To Am; 43mm; 44111: Te.

DoubtfulzLo ‘fln Ms. M Ka Hu Hr Wa.

So l‘fn 37:]. Ma Fu Eb Ks He El Hr. Doubtful:Do Lo SF.

Wn Wi Fu Eb Tl Ks He Hu El. Doubtful:Do Lo Ab CF Ka Hr.

So Wn Wi Ab Ma Fu Tl Ks He Hu El Hr; 53m: Eb.

Doubtful : Lo .

50 Le Do Es Wu Wi Fu Eb Ks He E1 Hr.

Doubtfulz'l'r Lo Ab CF Te Ka.

CF Eb.

Segtember
Wu W1 F11 Hu El A}: Hr. Doubtful: So Do Lo.
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TABLE 9 POLAR OH PULSATIONAL SUDDEN COMENCELENTS (P. S.C.‘S)-continued

(Seutember)

03d 02h 06m Do 'Hi Fu Hu El Hr. Doubtful: Lo RS CF Ka Ap.

O46 22h 23m So 'v‘li Na Fu Eb Ks He Hr. Doubtful: L0 ’(In Ap.

08d 19h 53m ‘.’.'i Ab Ni Fu Eb Tl SF Ka El Pi; 54m:Hr.
Doubtful:So Lo Vin Tia CF Ks ‘I‘e Va Ap.

Le Es '.‘ln r'r'i Ab CF Pu Eb Tl Ks Ka Hu Ap Pi Hr.

-Doubtful:Lo RS Te Va.

So Le ES 1711 'Ni Ab OI“ Fu Eb Tl Ap Pi Hr: 02m: Te.

Doubtful :Lo Ks.

Le Es Wu Wi Ab Fu Eb Tl Ka Va El Am Doubtful: Lo CF Te.

Tr So Do Lo fin Ti'i Pu Hu El A37 Er.Doubtful: ’31“ K5 He.

October-

So 171 Ab Sw CF Fu Eb Tl Ks Te lie 21 Ap Pi Hr.

Doubtfulflm 1'In SF.

So Le Es Wn '{y'i Pu Hu El Hr. Doubtful:Do Lo CF AP.

Tr 30 Do Tin Vli El Pi. Doubtful: Lo CF Fu He.

So Do Vi Ab SW F‘u Ks He Va El Ap Pi Hr Am.

DaubtfulzLo La Tl Ka Hu ‘lla To.

So 'z'ln ‘x'v'i Fu El Ap Pi Hr; 13m: Do.Doubtful:Lo Ks We.

30 Tim ‘.'/i F1). Eu El Hr. Doubtful: Do Lo Ks Te.

Do "'u’n 'Jli M3 Fu Eb Ks He Hu Ap Hr. Doubtful: 30 Lo Ka.

So Lo RS "In I'I'i Ab 3W Fu Eb He El Ap Hr.

Doubtfulch Tl SF Te Ka.

Tr Le Do Es L0 3711 Ni Ida Fu Eb Ks He Ap Hr.Doubtful:So[5F.

November

Do L0 371 Ab ha. CF Fu Eb Tl He 31 Ap Hr.Doubtful:So TeKa.

Tr So Do Lo Rs Yin ‘Ni Ab Sw CF Fu Ks He Ap Hr.

Doubtful:Ka El.

30 Le Do is I‘ln 'Ni 11-: Fu Eb Hu Hr. Doubtful: Lo CF.

Do "Jn ,‘Ii Ab Ni Ma CF Fu Eb Tl SF He El Hr; 36m: Te.

Doubtful:So Le Es Lo Ks Ka.

So ‘i'r'n r‘li Ma Fu Eb Tl SF He El Ap Pi Hr.

Doubtful:Do La Ks Ka.

December

So Do .’In "Ii Fu Ks He E1 Ap Pi Hr.Doubtful:Lo CF Te Kawa.

Tr So Do '(In Wi Ab Fu 'Eb He Ap Hr.Doubtful:Lo CF Ks El.

Yin Tii CF Fu Te Hu El Hr. Doubtful:Su Do Lo Tl Ka Ap.

’l‘r 30 Do Lo '«Vn "Ni Na Fu Ks Te He En El Ap Pi Hr.

Doubtful:CF Tl.

So Lo Wi Sw Fu Eb Tl Ks Te He Pi Hr; 57111: KB:
19h 00m: El. Doubtful: 'CF.

So Tin Ni Ab SW Fu Eb Tl Ks He Ka El Pi Hr.

Doubtful:Lo RS 01“ Te Wa.

So '1711 '.‘li Lia CF Fu Tl Ks He Hu El Pi Hr; 30m: Te.

DoubtfulzLo Eb Ka Ap.

XVn l‘r’i E‘u Tl En El Ap Pi HI‘; 24111: Te.

Doubtful:So Lo Ma CF Eb Ks.

So Le Do Es 'l'ln Vii Ab Fu Eb El Pi Hr;56m:He.Doubtful:
Lo Ma CF.



22d

05d

14d

31d

31d

13d

22d

25d

20d

14d

17d

12h

09h

07h

14h

22h

17h

13h

13h

16h

12h

23h

05h

21h

11h

TABLE 93

87

S'UDDEN GEOMAGNETIC CHANGES 0R IMPULSES

not belonging to the class of 5.5.0. or p.s.c.

21m

44m

01m

14m

01m

27m

24m

58m

52m

18m

28m

38m

45m

53111

Januam

Do Wi Sw Te He Va.

Doubtful:So Lo Ab

Tr So Le Do Es Ab

Doubtfucho Wi SF

Tr So Le Do Es Lo

Te He He Hu Va El

Doubtful : SF .

El Pi

F11 Eb

Ni SW

Ka. Va

RS W11

A1) Pi

Hr.

Tl Ks Ka Hu We.

Pu 931 Ks Te He Hu El Pi Hr.

We.

‘lli Ab Ni Ma. SW CF Fu Eb T1 K5

Hr Wa To Am; 02:11: ZS Al.

Febmafl
So Do Es 'f'ln Ni Ab Sw Fu Tl He Va El Hr;
Doubtful : Tr Lo SF

Do Fu Te Va; 00m:

Do Ab [\Ia Sw Fu Tl

Doubtful:So Lo Wn

Tr So Do Ni Sw Fu

Doubtful:Lo ~«'In \'Ii

30 Do Ab Ni He Va

Doubtfulflr Lo Wn

Do ‘in Ab Ma Fu Tl

Doubtful:Tr Co 80

So D0 Es Sw Fu El

DoubtfulzLe Lo ‘.'Ii

00 So Do 31 Ma Ch

Ks Ka '17a .

March

Hr.Donbtful:So Lo Eb SF Ka Hu Am.

SF KS

‘31 K8.

SF K5

T1 Ka

El Pi

".Vi Fu

Apr‘l
n o n

M

S}? Hu

Si Lo

Tl Te

Ab Na

June

Fu Eb

Pi Am; 30m:Te .Doubtful:

Julx

Te Va E1 Hr.

Ap.

15m: Te.

Te He Va El Pi Hr.

Hu Ap Via To Am.

Hr.

Eb Tl Ks Ka Hu AP Am.

9

Va El Pi.

Ch Tu SJ K5 Ho Hr Am.

Va El AP Pi Hr Am.

CF SF Ks K3.

T1 SF Ks SJ He Ho Hu. V8. El A}:
Le RS Wn W1 Ab CF Ks. Hr To.

Sc Do Lo Fu Tl Va El Pi To.

Duubtful:Ka Te He K5. AP

So Do Es Ab Ni Fu Ks Te Re El Hr; 46m: Tl.

$355546

Hr Wa Am.

Doubtful:Le Lo Ma CF Kg Va W5.

Segtember

; 54m:Te; 57m: Do.

Doubtfulmo ‘v‘ln Ma m 1‘]. Ka Hr.

So Wi Ks He El P1

0ctober

none

November

11 one

December

11 one
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10d

20d

24d

0261

14:1
20d

03d

15:1

21:1

27d

01d

13d
22d

28d

01d

05d

15d
22d

28d

01d

07h
07h

19h

02h

18h

20h

94h

05h
19h
08h

04h

14h

TABLE 9h

42m—

42m—

28m—

21m—

00m—

09m—

43m-

37m-
27m-

02m—

30171-
21111-

51m-

23m-

28m—

45m-

23m—
08m—

53m—

35m—

24d

01d

11:]

13d

19d
28d

05d

26:]

02d

13d
19d

24d

20h

01h

12h

05h

19h
19h
15h
08h

15h
22h

00h

15h

25m—

54m—

17m—

05m—

46m—
41m.

50m—

19m—

53m—

55m—
36m—

34m-
04m-

57m—
32m—
26m—

12m—

47m—

291:1—
1 2m—

1 2111—

02m—

16m—

56m—

30m—
1 8 m—

47m—
0 2m—

3 2m—

20m—

47m—

01m—

15m—

126

21d

27:}

02d

14d

21d

04d
20d

21d

30d

046
156
23d
30d

02d

07d
20d

226

28d

01:}

03d
24d

29d

03d
11:]

13d
E16

06:]

10d

17d

21:1

306

03d

05d
08d

13d
21d

24d

30d

0161

C661

16d

236
266

28d

04d

11d

15d
22d

26d

07d
14d

19d
27d

13h .

17h

01h

07h
18h

06h

10h

18h

19h
10h

16h

05h
11h

17h

21h

00h

16h

12h

16h

10h

08h
01h

08h

06h

04h

18h

19h
19h

12h

22h

06h

00h

02h

19h

16h

21h

06h

18h
18h

01h

16h

17h
19h

SMALL 0R DOUBTFU‘L GEOMAGNETIC CHANGES

confirmed by only a few observatories‘

136

24d

29d

02:}

186
21d

06d

21d

24d

30d

05d

19d
236

Old
11d

21d

23d
28:1

024:]

06d

24d

29d

04d

11d

13:}
24d

06d

11d

17d

24d

31d

03d

05d
05d

16d

23d
25d

04d

09d
17d
23d
26d

05d
12d

16d

22d

2'75

075

Md

21d

Janna

14h 21m—

05h 54m—
00h 57m.

13d
24d

Februarx

21h 03m-
16h 02m—

23h 39111—

March

0211 52m-
02h 00m—

0211 10m—

15h 18m—

Ayr'
10h 23m—
00h 50m—

1511 46m-

flab;

19h 17m—
19h 51m—

01h 24m-

08h 45m-
17h 14m—

June

01h 39m—
13h 46m-
10h 20m—

15h 36m.

Jul

0011 m—

13h 58m—
19h 41m—

09h 40m-

A s1:

20 m—

21h 08m—
02h 19m—
221". 02111--

08h 09m.

036
20d

22:1

146

21d

266

31d

05d
19d
2613

03d
14d

22d

25d

29d

02d

10d

24d

05d

11d

15d

24d

08d

14:]

18:1

27d

1 m— 03d

16h 25m-

22h 35n~
12h 41

09h 22m—

15h 4411\—

October

15'5 65m-
11h 50m—
06h 27m—

04h 23m—

18h 06m—

November

Wm-
19h 43m-
18h 50m—
21h 58m—
21h 25m—

December
1 m-

18h 17m—
20h 33m—

05d
116

1911
23d
25d

05d

11d

17d
23d
28d

09d
12d

21d

24d

28d

13:3
1511
22d

23h
13h

06h

14h

00h

00h

0911
1 1h

07h

18h

14h

03h

23h
19h
07h

09h
05h

O 1 h

20!]

10h

22h

17h
01h

11h

23h
12h

17h
23h

19h
18h

03h
07h

09h
16h

18h

19h
21h

21h

01h

08h
22h

22h

17h

13h

17h
10h

11h

0 2m—

02m—

19d
24d

06:]

20:1

24:1

14d
21d

26d

12d

20d

28d

05d
15d
22d

27d

31d

02d

17d

24d

07d
11d

15d

24d

09d
14d

19d
28d

035

056
1313
17d

24d

25d

10d

13d
22d

25:3

136
185.

236

18h

14h

0421

1 5h

20,2:

18h

14h
20h

21h

03h
08h

00h

17h

10h

21h

21h

21h

05h
11h

01h

21h

04h
16h

00h

12h

19h
01h

23h

20h

02h

21h

21h

12h

0711
1 5h
12h

00h

18h
18h
00h

0 “Sm--

53m-

19m—
20m—

07m.

31m-

57m-
27m—

46m—
37m—
25m-

11m—

23m—
28m—

09m—

50.

O 1 m—

0 2r.)—

0 5m—

53m—
28m—

51m-

57m-

06m—

40m—

30m—
37m-

34m-
42m-

1 5m-
0911:-

47m-
40m—

52m—
24m-

26m-
02m—

08m—

00m—

04m-

07m—

37m-

07m—

17m-

20m-
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1131.3 IDSDLLR- .

Starting-times of solar-flare effects checked by 33 observato—
riea. Stations in the twilighjz—zzone on the dark hemisphere ara

indicated by dotted brackets : :. Stations in full dark, repor-

ting a clear disturbance, are given in parentheses ( ).
Observatories near the subsolar point are underlined. Strong
effects are marked by an asterisk.

Januafl
Ab Ni CF E1. Duubtful: Wn. No effect:La Do E5 RS Ma

Eb Tl KS 37 He Hu Va P1 H_r Ia.

W1

Pu

21d 14h 16m C'F Pi. Doubtful: Ma. No effectwe Do E5 RS Wn W1 Ab Ni

GENE}: Tl TuKs SJ‘I‘e Ha HuV_aE1Hr.
22d 09h 49m CF 3.1 Pi Hr. Doubtful: Ma. No effect: Le Do Es as W11 w:

Ab NI Fu E‘s Tl He Va Wa.

Febmarx
01d 21h 52m Hu L12 Am. No effect:Co Si Ch Tu. SJ Te Ka Ha Pi W3 To.

106 14h 31m Tl Hu Va Pi. Doubtful:Do CF E1. No effect:Le Ea RS W11

W1 AbNIEChFuEbTuKa SJTe HaHr.

.‘1 id 1211 12 Si Ch Tu SJ T_e Ho 11)- Pi. Doubtful:Va.. No effaatgm) Ap An

12d 06b 22 KB 28 E Hr. Doubtful:!u El E. No effectfl‘li H: To Am.

‘17d 01h 20111 KB. Z3 52 la T_o A_m. No-affectMJO Si Ho.

17d 2gb 08m Tu Ho (E1) AR Ag. Doubtful:Wa. No effectflo 51 Te K3 T0.

21d 25h 40m Te Via. Doubtful: Ka Ho To 41 E. No effect: 00 51 Tu.

23d 07h 20m 11 He 11 E1 Hr. Doubtfulch Ka. No effectzno RS Wn n
_

AbNiMEFuEstWaToAm.

20d 11h 00111

March

04d 16h 55m Do Hu Va 121. Doubtfulzm 0?. No effectzLa 51 In Ab Ma on

Pu E‘E TI E g Te.

08d 04h 32m Ka Am. Doubtfulsz El La, No effect:Hs Ap To.

13d 02h 42m CF m 1‘1 El. Doubtfulmo W1 Hr. Na affectde ‘35 as "11 Ab

Ni Ma Eb HE Va Wa.

April

Old 14h 45m CF Hu. Daubtfu1:Do. No effectzLa 51 E: R3 Wn W1 Lb N1 M3

ChB‘uEb 1‘1th SJ Te Kev—amPi Hr.

03d 06h 53m Al E1 Hr. Doubtfulmo RS CF Pu Ks Ka We. No effect: Le

E W1: W1 Ab N1 113 Eb T1 He To.

‘12d14h 53m Do N11 W1 Ni 111?. OF Ch Pu 1-11) ‘1‘1 1‘1: SJ Bu VI El Hr.

Doubtful:Le Es RS Te. No affect: '53 51 K5 K9 He Ap Pi.

’14d 12h 45111 Le Do Es \Vn W1 Ni Ma or Pu Eb Tl K5 Ha El Hr.
__

Doubtful: Rs. No effeatxn as 5.7 T: Hu Ya. 21..

i1&43 12h 35m Tr Le Do Es RS 'Nn Wi Ab N1 M3 CF Ch Pu E__b 13-1 Tu KI SJ Ta

Ha Hu Va El P1 Hr.

15d 16h 52m Hu Va Pi. No effect: Co La Do Si Es RS Wu '1 Ab N1 M- Q
fiEleTuKsflTfiHo.

!15d 12h 5117: V11 CF Te He Hu. Doubtfulmo Ab m Ks E1 Hr. No effect:

LaEsRSWDNiMaGhEgfl ‘I‘uSJVaPi.

26d 10h 5011: Do W1. Doubtful: CF T1. N0 effectzLa Ea 3.5 Ah N1 M3 Oh

RQQSJHJVBEHL
26d 17h 48m 00 51 Q Tu fl 1‘s Ho Hu Va Pi. Doubtful“? Ks.

No effect: Tr Le Do E? as Wn W1 Ab Ni la. n Kb 11.

27d 12h 43m Do ‘31: T1. Doubtful: Tr Ma CF Ks T: Hu Hr. No effecti-

Es HSWEWiAbNiChETuS-IHBVaPi.
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TABLE 10 SOLAR-FLARE EFFECTS (S.F.E.'S) - continued

09h 30m03$

05h 50m05d

05d 09h 52m

05d 19h 46m

5‘05d 13h 30m

08d 00h 48m

08:}

08d

03h 32m

13h 42m

‘

05h 22m090

186

19d

206

07h 04m

21h 03m

00h 10m

06h 48m20d

22d 11h 52m

15h 00m26d

"27d 08h 14m

12h 07m12d

17h 35m15d

02d 19h 08m

12d

12d

16h 07m

17h 06m

04h 29m15d

13h 38m17d

18d 13h 12:11

00h 33m19d

19d 09h 3611]

21d 00h 46m

13h12m21d

HE!
Do CF. No effect:Le Ea RS Wn \‘Ii Ab Ni Ea E‘u Eb T1 {(3
B_e a Hr.

Do W11 W21. CF Fu Tl He (Eu) . Doubtfulflfla'Eb Ka. Hr.

No effectzLe Es RS A'b Ni Ks ‘fla To.

Do OF. NO effectzLe Es RS (“In ‘Ni Ab Ni 51a Fu Eb T1 13
H_e Va 2 Hr.

Go Do Si Ch T_u Ks E Ho Eu. Ho effect:Le SJ Ap Pii

Tin "71 Ni SE a T1 KS He Hu. Doubtful: 00 Si R3 Ch

Tu SJ Va Hr. No effict: Le Dc Es Ab Ila Te El Pi.

K_a. No effect:Co Si Tu Te H_o Ap "Va To.

Ea Al. Doubtful: Ks Tia To. No effectzsi He He

CF. Doubtfulflo. No effect:Co Le Si Es RS \‘y'n "v

L2 Ch Fu 1;: Tu Ks SJ Te l-Ie Hu Va El Pi Hr.

Ka ZS Al 'Ila. Doubtfu:CF El To. 210 effect:Le Do Es RS

Tin WI XE Hi 1-.a Fu 131: T1 Ks He.

51. Doubtful20F Kg 3].. No effect1Le Do Es HS Yin 'u'li Ab

M Ma Fu Eb Tl He Hr 375 To.

Si Ch T_u Ka H_o Hu. No effectflo SJ Te AP Pi Am.

K__a ZS. Doubtfulzl‘e Ap. No effect: 00 Si Ch Tu H_o We To.

Al. Doubtful:Ka EL. No effect2Le Do Es RS Wu Wi Ab Ni

E CF Fu Eb Tl He Hr WE To.

Wi Ni 2 El. Doubtful:Do CF Ch Fu Tl Hu. No effect:00

Le Si Es RS “'11 Ab Lia Tu. Ks SJ He Va Pi Hr.

Do “11 CF. Doubtful:m Hu El Hr. No effectwo Le Si Es

RS “In Ab Ni Ilia. Ch Eb T1 Tu Ks El Te He Va Pi.

Do :71 Ab Fu Eb T1 Ks me 23 31 (1:13.. DoubtfulzLe Es Ma

CF Ka Hr 17a. :10 effiot: Co RS Wn Ni Hi.

AU Am .

Ab .‘Ti

June

Fa CF. Doubtfulmo ’31 T1. N0 effect2Le Es HS Wu Ab Hi

WEEKS SJ He Huxl—aElPi Hr.

Eu. Doubtfulzlvia. No effect:Co Le Si Es RS 'fln '.‘li Ab Ni

CFflmgbmgyggHoVapi.

Julx
Go Do Si Ch Tu SJ Te Ha Ha. Doubtfulch. No effectzLe

Es RS zvn WEE 113 Ni FE Fu Eb Tl Va. Ap ‘Pi.

Do Si '51 fl Tu SJ Te Ho. Doubtful:Co CF Fa Hu.

No Effect: Le E R5 Ab Ni Lia Eb T1 Ks He Va Pi.

Do Si Ch Eb T1 Tu {st1 {He}: He. Doubtful: Go Wi 01“ m

Te Elm—No effecfi Le Es‘ RS 'u‘ln Ab Ni Ma Va Pi.

Ka. DoubtfulzDo CF. No effect: 00 Le Si Es RS ‘v‘ln Wi Ab

NI Ma Fu Ks He Ho Ap Tia To Am.

CF. Doubtful:fl El. No effect: Co Le Do Si Es RS 2721 271

Ah Ni Ma Ch E‘u BE Tu Ks SJ Te He Hu Va Pi Hr.

CF. Doubtful:Do El. 110 effectfllo Le Si Es RS ‘u'ln "'li Ab

Ni Ma ChFuEETuKs SJ Te Ha HuVaPi Hr.

Go (Do) Si Tu Te Ka H_o ZS. Doubtful:‘.'la To.

No effect: Ap Am.

Do l'li CF Ks El. Doubtfulzlvla Hr. No effectzLe Es RS Wu

AbNiFu‘EFTlILeKa.
Co 31 (En) Tu Ho. Doubtfulzxg Ap Wa. No effectflle To Am.

Do \‘In 711 CF Ch g Tu Ks SJ El.Doubtful:1'~'& Q Te Hr.

No effect:Co Le Si Es RS Ab Ni Fu He Hu Va Pi..
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TABLE 10 SOLAR—FLARE EFFECTS (5..” 'S)
- continued

22d 15h 45m

29d 17h 15m

02d 22h 04m

03d 13h 30m

04d 05h 50m

04d 23h 30m

09d 00h 04m

11d 17h 30m

25d 10h 06m

27d 12h 37m

01d 16h 06m

11d 11h 45m

‘1gd 17h 08m

20d 03h 06m

26d 15h 20m

19d 21h 39m

23d 13h 13m

23d 13h 33111

(July)

0 Eu. Doubtful: Do Io effect: Co Le Si is BS "In '.‘li Ab

Ni Lia @ Fu Eb T1 T1 KS :5; Te He Va 31 Pi Hr.

Tl Hu. 1T0 effect: Cc Le Do Si Es RS "m 'Fli Ab Hi Me. CF

g F‘u Eb Tu glans Va Pi.

Aggst
Co Si Ch ’l‘u SJ Te H_o (El). No effect: Hu Ap To Am-

CF Fu Va Doubtful: Do. No effect: Co Le 3i Es RS 'v‘v'n E‘Ii

Ab Ni Ma Ch 3 fl Tu Ks SJ Te He Hu 31 Pi Hr.

Do Ka ZS. Doubtful: CF Fu Hr. No effect: 00 Le Es RS

Wn ‘fli 1T5 Ni Lia Eb Tl Tu Ks He We. To.

Si Ch ‘I‘u Ke H__o ZS. Doubtful: Te A17. No effect:

To Am.

(Do) ZS 'v‘la. Doubtful: Te Xe To Am. 210 effectwo

Do Te Hu Va. Doubtful:CF F11. Ho effect: Co Le Si Es RS

:Vn WIZ‘BHi Ma 9g Eb 1‘1 Tu 3; Ho Pi.

Hi Ma CF Fu Eb Tl Ks He (1‘? . Doubtful: Le Do Es Tli é
Hr. No effect: RS '75 K5 JJ la.

Do Tin CF Fu. Doubtful: '-‘li Tl Ks Te He El Pi. No Effect:

Le Eel RS Ab Ni Ma Ch E SJT—fu Va Hr.

e tember3 1)

Go Do Si Ch Tu SJ Ho Va. Doubtfulzlli Ks Hu. No effect:-

Le Es RS ‘v‘ln ’3‘ Ma CF F'u Eb Tl Te He 1’3:

Do CF Fu T1 (Ta)- He 31 I—‘i Hr. Doubtful:"li Ks.

No effecttLe’Es RS ‘Tn' Ab Hi 1111 Ch Eb SJ Eu.

00 Si CF Ch Tu SJ Te Ho Hu Va Pi. Yo effectzLe Do Es

RS ‘v‘ln .v'i Ab Hi ME FE Eb TI.

fig H_o. Doubtful:Co 31 Via. 110 effect: Ap To Am.

Do Tl Hu Va E1 Pi. Doubtful: ‘n‘li Ab CF 17.5. No effect:Le

Si Es R5 WE Hi Lia Ch Fu Eb Tu fl Te He Hr.

939%
Go Si Ch Tu SJ Te 59' DoubtfulzKa Hu. No effect:P_i ToAm.

Do ‘.‘Ii Te Hu Va El. Doubtful: CF Fu Tl Ks Hr.

No effect: L‘e Es RS 3711 Ab Ni Na Ch Eb SJ He Pi.

Do 'Hi Hu Va. Doubtful: CF Fu Tl Ks Te El Hr.

No effect: Le Es RS \Vn Ab Ni Lia Ch Eb SJ He Pi.

November

11 o n a

December

11 0 n a
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TABLE 103. DOUBTFU'L SOLAR-'FLARE EFFECTS (53.13381 1950

0::;turb.mces, r
‘"

-t diagnosis
to tie

“.111ng vsclw'

e. {no incrc

olar—poia-C,

Are a LectB,
the e .

J. lz‘nta’bion byn

a'tiogs in xull

{gnuarx

C151 11h 081.. Dc A}: '31 Pi. Dou‘ffulzLu Es CF Pu K3. No effeCtzFfi

m \- 2.
‘

'11 SJ Hu 51; Wa.

-‘

in :DO 1‘1 K3 Ail

CI“ Ch Fu Lib SJ ne

(3% 12}. (463‘; Do Ab Fu
.

Uu E ;{_r_ (An). .bu tful: Wi Cl“ Tl Va.

No effec». e Es RS Wn Ni Ma ‘31: SJ He.

23d 191‘. 1215. (Ks) Te ii! (51) Pi. No ei'feCt: Si Ch Tu SJ Ho Vc. Ar Am.

{,16. 14h 01m

Jy.)

Februagx

l:DD Vv'i Ab Lia CF Fu Tl Ks.

RS 'rln Ni 71a To.

Hu £1 31 {w : (mu): Doubtful:‘v‘li CF 21

02a Cb'h 28n- Eb He g.
No effac“-

06:. 11h 4511 Do
'

Va :Le E»
' Abw'fii Ma Pu Eb SJ.

15d 091. 5621; 30 Via. Doubtful. .r \‘!i C? Ks.

3.0 R3 ‘A’n Ab Ni Na 5b Tl He Va.

266. 191'. 38‘... Co
"

'

Te Ho (Hr) Am. Doubtfuleu.

170

March

03d 12h 31m Do Fu 'rlu. DoubtfuleiS
'

CF Tl El. No effectme Es Wn

Ab Ni Me. Oh Eb Ks SJ He Va Pi H_I‘.

(CF) Hu Pi. Doubtful: Te &.}10 effectzvo Ch ‘I‘u SJ }_{_
To 2.2.x.

11d 13h 3111 Do Te i-Zu Va (A11). Doubtful Ii CF Fu Tl El Hr.

No effect—fie Es RS Wn Ab N1 Ma Ch Eb Tu Ks SJ He.

12:} 14h 03m Do Ma CF Fu TIL Ks Hu Va Pi (Via). Doubtful: Le Es RS 311
-

El Hr. No effect: Wn KB Ni Ch Eb Tu SJ He.

12d 15h 43:11 Do Wi Fu Tl Ks Va. Douth'ulch He El. No effect: Le Si

Es RS Wn Ab Ni E's: Ch Eb Tu y Te H_uli:l: Hr.

22:} 13h 12111 Hu E . Doubtful:Do RS \‘Ii CF Fu Tl Te Va.

No effect:Le Es RS Wu 1gb Ni Ma. Ch Eb b? He Pi HI‘.

23d 15h 36m Do 'x‘l'i Ks Te He H_u V_E. El Pi. Doubtful:CE‘ Tl Hr.

No effect: Co Le 31 RS V‘In Ab Ni Ma. Ch E‘u Eb Tu fl.

25d 13h 00m Do 'xVi Ks Eu Va Pi (Am). Doubtfulch T1 )5]. Hr.

No effect: Le Es KS \'.'n Ab Ni Ma Ch Fu Eb SJ Te fie.

30d 15h 05m Wi Fu Te He 1-!_u Pi. Doubtf 1: Do CF V1.

No effect: Co Le 31 E5 RS Tin Ab Iii—Ea 9h Eb T1 T1). "3

E El Hr.

,
:‘mril

17C. 1611 00m Go Do Si 91; Tu (Ho) 21 (Art). Doubtful: CF El.
N0 effect:Le ES'RS "7n “'I'i Ab Hi NB. Fu Eb Tl Rs _3__ Te He

31; Va Hr.

21d 15h 00m Go Do 3i Ch a Tu. Doubtfulzlc Pi.

No effectfl Ab Ni '1‘].

256 04?. 53:. (Te) Doub‘ ”ml: 31“ El 'ri'n Ni

Ab Ni FL: He To Am.

Max

.). Doubtfulzcl“ 1‘ -

1 Mg. Ch Fu Tu ':s 33’ 1-1
03a 13?. 44... Do nu Va Pi

RS ‘31:: Wi [[0

H effect 'Le Si Es



T ABLE

01:1

096

275

27d

01d

03d

09a

14a

15d

1711

186

07d

20h

20h

11h

12h

01h

16h

09h

17h

12h

06h

103

15m

36m

30m

34m

31m

38m

3 5:11

15m

20m

11m

14m

33m

40m

20m

43m

02m

25m

4 5m
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DOUBTFUL SOLAR-FLARE EFFECTS (S.F.E.'S) — continued

(Max)
Go Do Si Ch Tu SJ (He) He. Doubtfulrlg Ka Hu.

No effect: IE Va Ap Pi.

Go (Do).- Si Ch Tu SJ T_e_ (He) H_g_ (Via). Doubtful: Ka Hu Va

El Ap. No effeETfl’i.

June

e} He Va 21. Doubtfulzwi CF Hu Hr.

Es R‘s‘ Wn Ab Ni Ma Ch 93 fl SJ.

Jul!

‘30 CF Fu I113. Tl Ks He H11 Va El Pi. Doubtful: RS Wm Wi Ab

Te Hr. No effict: Co Le Si Es Ni Ma Ch Tu SJ.

D0 El. Doubtful: 'fv'i CF Eb K2. Wa.
No effect: Le E3 RS \Vn Ab Ni Ma Fu Tl K_s He Hr.

Do Tl (Te) He El. Doubtfulz‘v‘in Wi CF Fu K_q Hr.

No effect: E Es RS Ab Ni Ma Eb Ka.

Do \Vi Eb T9. Doubtful: CF Fu Tl Ks He El HI“.

No effect: Le Es RS 'Ifn Ab Ni Ja Ch Tu SJ Hu ?i.

Luau—st.

Do Hu Va 131. Doubtful: RS CF Pu fl Ks Te Hr.

N0 effectzLe Es \‘(n Wi Ab Ni Ma Ch 2 SJ He Pi.

(Do) ZS. Doubtful: Te E. No effect: Co Si Tu Ho Va. Ap
To An.

Te Hu Va Am. Dou tfiultDo Wi CF Fu Tl Ks He.

No effect:Co Le Si Es RS Wn Ab Hi Ma 93 Eb Tu fl Ho Pi.

Do E‘u E (Te) (Bu) Va El. Doubtfulzwi Ab 01“ Hr.

No effect:Le Es RS W11 M Ma Eb T1 Ka \‘la.

Go Do Si Tia Ch Fu Tu {Ks} SJ Te die) Ho Hu Va (El) (Am).
Doubtful:CF Tl Pi. No effefizfe‘ Es RS Vin—YE Ab Ni Eb.

Do F11 He Hu Va Pi. Doubtful: Wn Wi Ma. CF Tl El Hr.

No effectflr Co Le Si Es R3 Ab Ni Ch Eb Tu Ks SJ Te Ka.

Do Wi Ab Ni Pu Eb Tl He Hu (Wa). Doubtful: \Vn Ma CF Ks

El Hr. N0 effec't—z' in; E RS Ch SJ Va Pi.

2229222
Do {Te} H_e_. Doubtful: ‘Ili Ab Fu Eb Tl Ks Hu El Hr.

No effect: Le Si Es RS Wn Ni Ma CF Ch SJ E.

Do V‘Ii Eb 1‘s. Doubtful: Fu. Ks He Hu E1 Hr.

No effecthe Es RS \S’n Ab Ni 1.1a CF Ch Tl Tu SJ Pi.

Do Wi Fu
'

.. Doubtful: RS Ab Ma Eb Tl Hr.

No effect: N'n Ni CF Ch Ks SJ He Va Pi.

g. Doubtfulzfis CF Ks El Hr 'r'la.

No effeC'tzTr Le Es ‘.‘ln 'in [:5 Ni m Eb Tl He Ka To.

Doub‘ui‘ulzl'ii CF 31. No effect: Le Si Es RS 7/11

1; 911 E13 Tl Tu SJ Te He E Hr.

October

n o n a

November

-:Do "Vi CF Fu Eb T]. 131.

Ah Ni Ma Hu Va I’i H_I‘.

Hr v'la.'i)oubtful:{s Ka. No effect: He To Am.
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TABLE 105 DOUBTFUL SOLAR—FLARE EFFECTS (S.F.E.'S) - continued

(November)

156 08h 44m Fu El. Doubtful: Wi CF Tl Hr. NO effect: DO Es R3 Vm

Ah “I Ma Eh Ks He We Tn.

17d 15h 24m 'Do. Tl Hu Pi. Doubtful: W1 CF Te Va El.

No effeci_ E- Es Wu Ab 1b Ch Fu $3 Tu SJ Hr.

25d 12h 35m Je: Hu Va. Doubtful:Do Wi CF Fu Ks El.

No effect: Le Es RS Wn Ab Ni Ma Ch Eb Tl SJ He Pi fig.
27d 10h 25m Do Eb He. Doubtful: Wi CF Fu El.

No effect: Le Es RS Wn Ah N1 M3 Tl Ks Va Pi fig Wa.

December

05d 12h 41m Do Hu Va. Doubtful:W1 CF Eu Ks He El Hr.

No effect:Le Es RS Wn Ab Ni Na Ch Eb TI SJ Pi.

06d 11h 55m El Hr $7 Doubtful: Do Vi CF Hu. No effect: Le Es RS
Wm TB N1 Fu Eb Tl Ks SJ He Va Pi.

18d 16h 09m .Do, Te ‘He-Hu El Pi. Doubtful: CF Va Hr,
No effect: CE‘Eb TlTu SJ.

. 3i Ch {_Fu} Tu SJ Te Ho.

.Hu Va AP ?i Hr Am.

206 17h 41m

TABLE 10b REJECTED SOLAR—FLARE EFFECTS 1950

Starting—times of presumed cases, presented by one or more ob~

servatories, which most probably do not represent real solar—
flare effects.

Januagx

04d 15h 20m— 04d 17h 05m— 04d 18h 39m— 09d 12h 21m— 11d 15h 52m-
113 22h 33m- 13d 14h 18m— 14d 18h 12£~ 156 08h 35m— 24d 05h 33m—
25d 16h 35m— 28d 16h 54m— 31d 19h 54m.

Feuruerg

14h 00m- 05d 16h 18m— 07d 12h 53m-
17h 28m— 18d 23h 05m— 19d 23h 36m—
18h 08m— 23d 10h 42m— 27d 14h 20m.

March

056 21h 59m- 12d 04h 34hr 13d 05h Ogre 14d 19h 06m- 17d 21h 04m-

21d 01h 56m— 21d 09h 01m— 26d 12h 00m— 29d 07h 21m- 31d 13h 59m.

02d 15h 10m— 13d 10h 07m— 15d 11h 57m— 15d 14h SSH? 22d 09h 10m—

22d 10h 55m— 23d 05h 49m— 30d 17h 46m.

Lax
06d 12h 30nh 106 21h 18m— 10d 23h 45hr 11d 17h 11m— 156 18h 43m—
20d 08h 20m— 22d 08h 37m- 22d 12h 18m- 22d 15h 51m— 28d 16h 06m-

30d 1§h 50m.

034 06h 30m— 03d 23h

13d 17h 53m- 15fi 23h
21d 10h 10m~ 22d 00h

June

01d 16h 36nk 01d 23h 35m- 02d 00h 38m— 02d 01h 37m— 06d 00h 12m—

C6d 15h 331— 06d 16h 13m— 16d 14h 33m- 22d 06h 32m— 23d 09h 09m—

25d 23h 26m:
Julv

31m— 09d 18h 12m- 11d 05h 38m— 19d 16h OSEF 24d 16h 39m.
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TABLE 10b REJECTED SOLAR-FLARE EFFECTS - continued

w

C5d 20h 02H.- 07d 01h 451.:— 0711 03h 40m—

16& 01h 45U— 16d 12h 18m— 16:1 23?: 0513.—

21d 01h 47m— 2741 23}; 0011- 28d 13h 56m—

01d 11h 20m~ 02d 10h

08¢] 01h 27m— 14d 12h

17d 0le 1813— 19d Oh

31d 15h 24H.

W

06d 04h 411J— 07d 06h 41m~- 09d 16h 16m- 12d 1111 32B“.- 12d 12h 14m—

13d 04h 4212—- 206 09h 35m— 21d 20h 32m— 30:} 17h 47m.

October

09d 15h 22111— 10!} 11h 33m- 11d 17h 17F;— 11d 17h 301n— 12d 18h 27m-

17d 2111 141?:— 18d 05h 48m— 23d 04h 23m~ 27d 01h 07m— 27d 0621 02m—

28d 06h 26m.

November

0161 18h 29m— 056 15h 191::— Oéd 16h 03m— 19d 16h 43m— 21d 15h 20m—

22d 18h 40m— 24d 17h 04m— 28d 1911 401:— 30d 05h 41m.

m

02:1 15h 22m— 06d 07h 40m— 07!} 18h 30m— 096 1

17d 10h 08m.

24m— 14d 16h 27::—m 5.

TABLE 11 IONOSPHERIC DISTUHBANCES WITHOUT CLEAR GECMAGNETIC EFFECT

January June

22d 15h 00m: Hu 08d 15h 45h: Hu

Febmarl July

13d 15h 45m: Hu 03d 17h 00m: Hu

14d 16h 45m: Hu 08d 16h 45m: Hu

16d 17h 45m: Hu

17d 20h 00m: Hu A—“E‘fli

18d 13h 45m: \‘li Eu 02d 10h 48m: Wi Hu

18d 15h 15m: Hu 12d 16h 25m: H11

19:] 1411 00m: Hu 29d 18h 20m: Hu

19d 18h 45m: H 30d 18h 29m: Hu

20d 15h 15m: Hu

21d 10h 10m: Wi §EEEEEEEE

27d 17h 00m: Hu 15d 14h 0513: WI)

March October

05:} 16h 15m: Eu 11d 19h 15m: EU.

19d 08h 45m: Hu 11d 19h 3Cm: Hu

A‘gril November

12d 18h 45m: Wi In 28d 11h 30m: CF

13:! 17h 25m: Hu

15d 16h 45m: Hu December
.

'
'

Y
27d 09h 30m. #1 #11

n o n e

Max

05d 17h 30m: Hu

18d 07h 04m: Wn Wi

22d 09h 35m: Wn wi CF
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TABLE 12 IVLKGL‘ETOGRMIS RECOMENDED FOR REPRODUCTION, 1950

The following solar—flora e 01:5 in 1950 are recommended for re-

;zroJuetion: Febmnrj 13d 19h 13 February 17d 01h 20m,

April 14d 12h 453.1 endgxil 1461 13h 351:2.

In1_.orta.nt
lowing times.

January 23d 00h —

etio storms in 1950 have been recorded in the fol—

njuurv 25d 12hL1

February 20d 12h — E‘abrual“ 21d 2411

February 23d 08h - February 24d 24h

March 19d 05h - Liarch 20d 03h

June 23d 12h - June 24d 24h

1:Lugust 07d 00h - 111151131: 08d 24-h

August 16d 15h - August 20d 24h

mtember 30d 12h - October 05d 24h

October 28d 00h —— November 01d 24h

December 12d 00h — December 14d 24h

(re0011111ended by 111:) 211 CF and Am)

The o‘oserv;.tory Va vdrgws the attention to 3. few 0-21. of "coupled"
sudden cm:1 1ce11e11fisz1950 Februe 061i 14h 00111 and 06a 1611 103.1;
I';rch 05d 2011 211’: and 05d 2211101111; March 31d 13h 24m and 31d 13h 58m;
Lay 11d 16h 1;1.‘1 end 11d 17h 121-1;. y 221126118man11 22d 12h 51111;
August 06d 20h 12m and 06d 21h 06m; December 12d 0511 2611 :.nd 12d 08h

2on’l‘he obee1v.torz ;:ber of bani—like s.o.'s and "moving
vortex" t‘ . ch would {e inter-D ting comparison
with cheer \1). Examples of —1ike s.c.'s

ar 550 3‘ emuer 11d 0—211; October 7d 1—3h.

..)lGS of vortex—type :10V1.:.ents are: 1950 August 10C 18—21h;
October 3d 19—2011; Ocscober 4d 1’—201:;October 511 20—2210;
November 151 18—-~2Ol1; Iovember 28d 13— 21h.

The observatory .‘t‘n recommends for regroduction:
i. ”CVIIiCal S. s. c. 's: 1950 liarch 1911 0 45m, Slay 27d 12h 05m,
Tune 23d 18h 02m, July 24d 01h 51zn,_ st 07d 10h 55111.
b. typicxl p.s. c.'s- 13550 Januarv 18d 1h 58m. J11.mummy 22d 16h 32m,
Errch 17d 21h 0611, 11'." 1127d 20h 05m, lay 0151 20h 281:1, Segtember 10d

0011 30. , .Yovember 21d 2011 3311.
.e.'s: 15150 .3; 06d 13h 30m.

—c—‘s, by a fe stations considered as s.f.e.‘s:

103d 23h 22111, February 19c} 23h 40n1,Fe‘nm:.I‘y 23a 10h 43111,
Larch 29d 0721 211.11, Sep‘uenber 30d 17h 47.111.
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TABLE 13 SIX SELECTED S.F.E.'S 1949.

Vector drawings of the overhead sheet-currents necessary to produ—

ce strong solar—flare effects (1949) at the time of maximum intensity

(full arrows), and current-vectors of the normal daily variation at

the same time (dashed arrows).

Data on the six selected s.f.e.'s were received from the following

observatories: Co Le Si Es Lo RS ”n Wi lb Hi CF Ch Sf Eb Tl Tu Ks SJ

Te He Ho Hu Va El Pi and Hr. Bhgnetogrems from the Anetic observa—

tory of the South Orkney islands (Or) were also available by Courtesy

of Servicio Meteorologico Nacional, Argentina. Ho vector drawn at a

station means that the s.f.e” was not observed.

Mean values are taken for the observatories Le Es Lo RS Wn Vi Ab

and Ni, in order to avoid overcrowding of the vector drawings, and

the mean vectors are drawn at the point indicated by the symbol NE

(north-west Europe). This seemed allowed, as the amplitudes and di-

rections of the vectors differed little. The same is done for the

observatories CF Eb and T1. Here the mean values are drawn at the

point indicated by SE (south-west Europe).

The amplitude of the s.f.e. was measured from the estimated traces

of D and H on the magnetogram, assuming that no solar—flare had occur-

red. Only D— and H-deviations were taken in considerations, deviations

from the horizontal plane being very small in general.

For the normal diurnal variation the mean value of the variations

on the 5 quiet days of the month was used, except for the six United

States Coast and Geodetic Survey stations (Co Si Ch Tu SJ Ho), which

forwarded the mean daily variations for all days.

In genial there is no better agreement between the s.f.e. distur-

bance-vector and the vector of the daily variation on the day itself,

than between the s.f.s. vector and the vector of the mean daily varia—

tion on 5 1.0. days, except in some cases for the station Hu.

Here the best agreement was obtained with the diurnal variation on

the day of the s.f.e. (dash-dotted line), taking the night—value as

base-line.

The heavy line indicates the limitation of the hemisphere hit by

direct sun—rays.

Scales of gammas and of current—intensity per km are drawn below

the maps (see Chapman and Eartels, Geomagnetism, Vol.1, p.232).
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Table 14. Geomagnetic planetary three-hour—range indioes Kp.

January 1950 February 1950 March 1950

1 2 3 4 5 6 7 8 Sum 1 2 3 4 5 6 7 8 Sum 1 2 5 4 5 6 7 8 Sum

wwdmmprHm
30202+1o 102+202—

503+2+1+ 0+1—1—1—

2-l+102— 2+1-l-5-

20103—20 203—503—
2-2-202+ 202ol+1+

204—1+20 5-303-2+

303—205- 30203—1—
1+100+O+ 0+O+1—lo

3+40302- 200+2-20

5+5—202— 101+2—3+

3—201+2— 1+202-4—
2+201-lo 10203-2—

30202—2— 2+3-3-2—

3-4+5+4- 5+3o4+50
0+0+2-4o 445—3—20

103+4—2+ 1+2-2030

2—0+0+2- 1+1+2+20

2—5+1+1o 10001—2+

102—303+ 3-20303+
4o4o4+4- 40402+1+

3+3+304+ 3+4—3+2+
3+40202+ 1+Zololo

2-103—2— 1—102—20

3-303-30 407—606-
40405-4+ 4—3+2+4—

203+2020 30303—3—
305+1+3- 3030504—
4-3—2+3- 2+3+201o
2+201+1— 1—l+2—2—

503+4+3- 1050405—
10102—1— l—l+2—3—

15+
12+

120

180

14+

20—

19-

180

170

16+

13+
18—

28—

17+

18+

110

11+

200

28—

27-
170
12+

34-

300

21—

250
200

12-

240
ll—

2—502+20 2—1+2010

1+2—6—5— 5—4+3+20
1+2—405— 4-304040

2+2-3—3— 3+4+4+4—
20402—1— 105—2+lo

002+3-2+ 3030202-

1+402-2+ 502+304o

205+2+2+ 3—5+3-50
4-2+2+20 1+3-3+3o
2—1-001— lolol~lo

1—2—1+20 200+O+20

3—1—1+l+ 1+2+201~

1—102—10 1—1+2—O+

2—3-1—1- 1—1+2+l+

2+2—203— 2—1+2+2—

2-1—1020 1+1-1-l+

1~1+1+1o l+0+0+0+

0+OoO+2— 1-2—2—20

1+202—lo 1010103—

2+3-2—2+ 30509—8+

7+8-6+5- 5+5-4+5-
4+4o403+ @0405—40
3020206— boS—606+
6+705+4— 2-1+4o4o

5—4—4—4— 3+1+l+1+

lOl—l—l— O+O+1—O+

000+1—1+ 3-1—1+20
1+2-4o4- 3-2+2020

150 4-5-3-3+ 20101010

2—30303— 2-2+1—1—

2+1+202- 2+3-lola
0+101+20 3-2-2—1+

1—1+2+3- 2010102—

5+4~2+2+ 2030304—
4o4+504o 4—2+2—2—
2+l—2-lo 1+1+1020

3-3-202— 2+201—O+

201+l+2+ 1—100+O+

O+OoO+1— 1+1—l+20

1+1+l—2— 202+lol—

001—1—10 1+203—0+
102-3—30 2+3-4olo
506-3+20 5-2-2-1-

1+3+302— 1+20101—

l+1+2+3~ 2—O+1~2+

2—1+3-l+ 0+1—1+1—

3-407—7+ 7+7+503—
2+2~2~O+ 10304—20

2+4-3-50 4+504+5o
4050404- 5-2+5+4-
2+2—l+2— 201+0+20

5+5-503- 502+2020

3-5-4-10 1~10201+

20101—5- 201+2-4-

50504—5— 5+5—505o
2+3-3-4o 3-100+20

2-3-4+4~ 303—201+
2+2+2+2+ 205—1—0+
00104—5+ 4+5—5-4+

17+
16-

14+
120

13~

23+

27-
11+

14+

9+

7-
110

9—
18+

23-

14+

15-
100

430
16-

30+
29-
13-
270
170

150
36+
18-

21+

150
240

April 1950 may 1950 June 1950

l 2 3 4 5 6 7 8 1 2 5 4 5 6 7 8 l 2 3 4 5 6 7 8 Sum

5-6—5-5+ 5-3+5+50
4+4+5+4o 304+4+5+

4+3+504+ 3+4—5+5+
5+50504+ 4-5-4030
4+504+5- 5—5+7—6-

4+4+5-4- 3+505—5-
4040305+ 4—5—3020
302—5-2- 2+201+1~

l-1+2+3- 3+3+1+1o

3-401+lo 202-2-20

1+3—1+1+ l+1+5~2+
3~40504+ 3+201+2+

4+3+202+ 2+1+1—1—

l~l+201+ 2—1—1+2+

2—4—503+ 4+2+1+3~

1+1—2+2— 2+3—3—4—
3+2+2—2— 2+2+5o3o

3-3+303— 3-304-30
3+405—20 4-4+4+3+
406-402— l—1+4+4o

2—10101+ 1—1+0+O+

0+0+1—5o 291+1—lo
204—3—40 4—303—4—
5-6—5+4— 504+5-4—
2o4~3+2+ l+1+lol~

2—202~1+ lol-O+O+

0+0+0+1- 100+302+

101+5—2+ 5—30304+
4020103+ 4-403+3—

405+4+4— 4+504+3+

41—

16+

14+

20101+2~ 1+2~3~20
2+2—1+20 5—4—5—6—
605+4+4o 3+3+6-50
4—503—3— 2—4o4+5+
5+50504o 5050304-

20202020 3—5-3~5+
4+10301+ 2+2+102+
202-2010 1+l—1—2—

1—1—000+ 0+1—1-1o

1+1+2—20 2—101040

3+20503- 4-3+3-2+
201+1+lo 0+2—202—

3—405+30 3—3—3+3+
3+5-2+5o 403—3040
403+4-3— 2+3+5+4~

3-303+2+ 203—2+2+

2+1—2—1+ 2+2—1+2—

3-1+Oolo 1—101+1—

000+O+0+ l—302+1—
2-102-10 202+3-5+

3+3—1—O+ 1+3—1+lo
000+204— 50404—40
4+3+4o4+ 4+5+4+4+

4-3+302— 101+3—3—

3—101+2+ 2+4—2+§—

3-3-3+4— 3-3+3+2-
2+5~5-20 505+507o
707—6060 4—40404—
40402+4o 5—3+3+5o

4o4+3-2+ 3~40202—
202—1—O+ 2—1—1—3+

2+5-2+4- 3—5—2~4~
4+4+2+2- 1—3—305—
503-2-4— 404—305-
2+30201— 202+lulo

3—2+3—20 1+202—2—

4—5+4+4o 5+605+3—
201-1—1+ 202-1—1—

1—O+lol+ 2—202040
5-5+3—4o 4030303+
404-3+4o 3+3—5+50

502-201+ 202—102+

2+1+5~20 201+2+2~

lol—l+1o 100+1—l—

1020201+ 2—1+1olo

lflflfl+hmmb

0+000010 2—3—4—1+
2+40302+ 2+30303—
202+302+ 102—1+lo

2—2-1—1— 1—1+2~1—

0+1ol—10 2-202-1+

1-2—0+lo 103+2+5+
2-502030 4—2+202+

3+3—2—2+ 20206—5+
5—6+6050 5—2+4030
3+2+4~5~ 301+3—4—

4030202- 2+1—1+1+

lolol+lo 2—202—2—

201+102— 100+1—lo

101+2-2- 5—60606—
607-503+ 4-403+4—

24o
24~
24+
14+
16+

35—
10—

130
500

27+

150
16—

7-
11+

70

ll-

23—
15-

10—

14-
200

250
360
25-

16+
11+

280

34-



Table 14. Geomagnetic planetary three—hour-range indices Kp.
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July 1950 August 1950 September 1930

1 2 3 4 5 6 7 8 Sum 1 2 3 4 5 6 7 8 Sum 1254 5678' Sum

mmdmm#wmwm
402-2020 3+2+2-3+

2-3-2—1— 101+1+2—

0+1—l—1+ 3-3+4+50

60503+1+ 3—3+4—40
405+1+3— 3+5—3+3+

302-3—3— 2+3ol+2-
5~2+l+2+ 202+204—
201+202- 3—2—O+0+

204—4—2— 3+3—2+1+
l+l+2—2+ 2+3+2—2+

4—2—1030 5+4—5060
706+4—5+ 3+5+305+

5-403050 5-3—302-

202—3+2+ 202+3—3+
303-3-2- 2+2+3-2+

203—2+4u 1+10102—

3-1-3—2— 1+l+201+

20101+1+ 202—1—10

2—1—O+1— 20201—1+

2-2+102— l+lo2+2~

2—1—1—2+ 30203030
3o302+3+ 201+2-lo

lololoO+ 0+0+0+0+

3050405+ 20505050

606+5+4- 4+503—20

l—l-lolo 2—1+202o

1-102-3~ 402—2—2—
403+1+1- lol+lo3-

5-201+2+ 202+305—
3-3-1—3+ 3+205-2—
3-3+l+2- 203+5+3+

20+

120

18+

29+
240

18+

19-
120

21—

16+

29+

35+
29—
20—

20—

160

14-
110

9+

130

16+
18-

5..

32+
33+

-10+

150

15+
18+

190
210

4-3-303- 4-4—4-30
3+303o5- 4-3-504-
5-3+3+40 4—4—3—3—
3-3~202+ 2+2+202o

lol+101— 2—2—2+3-

4—201—1+ 202+3+3+
3+3+204— 3+4o508—
8—6+8—50 3+3-3-40

4o§~5~4+ 5—5-4+5+
4o4+303+ 505+6+50

4+4o405— 4o404-4+

4+50504+ 3+40503~
205+3o4— 2+2+3-3—

3-3+304o 5+3o3-40

4-4-4—20 20202+10

3-202—1— 100+1—2-

201-0+0+ 100+l—10

20201+1+ 203+405-
6—4+6-6+ 808+8—80

B+808—8— 4o3+2+20

3-1+5+4o 303+3ol+
2—l+2020 2—2+2+1-

201—l+3+ 2—2—l+3-
loOol—2+ 101-1-3—

3-2-1—1+ 1+l—0+1—

0+0+1—1— O+O+O+10
2+1-1-1o 1+2—2—2+

3—2+2o4— 304+4—4+
3+5—3+3— 4+5+5o3+
4+4-3+l+ 2—505+1+
102—302— 2+30101+

260

270
280

18+

12+

19—
32+
39+

36+

330
32-
220

280

20+

11-

21—

540

43+

240
140

15—

9+

40

12-

260

280

220

150

lol+1+l+ 2-l+1-20

2—2oloO+ lol—2+2-

20405—5— 5+6-6070
604o5+5- 4-405—50
605+606+ 5-5o5+5+

5+6-5+6- 50404—40
3+3o4o40 40303030

2+4+5+5+ 4-5—6—50
505+5+3~ 1+2—303-
5050102— 3+4+4+3+

4+5+4~30 101+304-

3+1+3+3+ 3+101—1+
202+2—2— 1+505—3+
l+1+1010 1—101—1+

0+Ool—lo lol+0+l—

2+1+2—4- 4—5+4—3o

203+4—3o 3o4+404+
5—405—40 40505—40

4+3-3+50 5—20305+
6—50405- 405—5—5+

4~4-202- 1—1—2+1-

0+l+0+1— 102—2—1—

101+3—5— 4o4+5050

5+302-30 4+505+6+
4+405-4— 4—0—405+

5+2+2+20 2030504-

303-303+ 2-2-2+2—

l—1+2+3~ 201+2—20

1—O+100+ 0+1—1010

lol+l+20 1—304+4—

11-

11-

39+

440

39-
27+

36+
230
260

25+
18—

200

5+

25-
28-

310

30+
360

15+
8—

280

340

55+

24-

19+

140

17+

October 1950 November 1950 December 1950

l 2 3 4 5 6 7 8 Sum l 2 3 4 5 6 7 8 Sum 1 2 3 4 5 6 7 8 Sum

~2+504o4+

5—5+6+6— 6+5—4050
4060607— 6—6+6+60

5+6-505- 4+5-7-4—

5+505+5— 5—6—6050
405-504+ 405-5—50

4—304+5~ 2—405+4+

504+4+4— 4+504+40

40303-2+ 3-301—0+
505—2+4+ 1+1+1+1+

2+1+O+10 l—1+1020

1+lol+0+ O+3-2+1+

3+5—2+2+ 1+20503—
303+3—2- 2-l+5o3—

505—4—5— 5+6o4+5~
60503+20 2—3+2+30

404-506— 605+4+4-
4—3+5—4— 405-4~3+

2-3—2-2-
1-001-2—

10103-2+

1010201—

3—4o3+3+
2+2+3-40
2—2-102—

lol—l+5+

Isl-2+2—

1—1—1+l+

6+607+7~
5+605—60
5-5+5+6-
6—5—5+50

2-2-2-1+

100+1+20

100+0+lo

00101—2~

4o3+2+3+

3+2+5—3—
2—1+0010

20202020

loO+1+l+

4-506070
60506—50
6—6—4+40
5+505-5+

420
470

400
40—

36+

290
550
19—
18—

100

ll—

22-

19+
38+
27-

38—
310
21+

9+
12-

7+

17—

24+
170
10+

14-
80

480

44-

41—
410

405-506— 605+6-3o
4-3-4+3+ 3+40101—
3-3+303— l+1+2—2—

3-5—6+5+ 50603+2+
3+3-3—3+ 3-20203+

2010201+ 10101—1—

1-0+1—O+ 000+l—10

303+O+20 2—202—l+

103~1+O+ 002-2+2—

3+406+So 5+5—402+

4—4—402— 303+3-3o

3+505+30 3+4+304o
3+4+405+ 4—3+4-4+

3+2+2-2— 2+3-3—2+
0+00102— 1-001+2+

202—0+1— 1—2—2+2+

2+2+302+ 3—304-3+
l-O+0+2+ 302+5-3-
3-3—2—1+ O+0+0+l~

lololol+ l+2~l+l—

0+000+O+ O+O+3—3+
20101-1+ 3+50406—
40101010 1010203-
lol—lolo 1+4o4—40

6+5+5—5+ 6040304—

5+6-5+7— 5+5+6-5—
506-5050 504+5—40
4+5+404+ 5—4+6—5—
4+4o3+3+ 4—30404—
304-502+ 10504024-

39+
230
18—

36—
220

10—

40

15+
110

550

250
29+

300
190

7+

12—

23-
16+
100

9+

8—

230

14—
17—
33+

440

39-

37+
29+
22+

10302+l+ 1+1+1+O+

2—3+202- 203+3—2+
202-2-2+ 2—1+2+5o
002~101— 10202+2~

200+2—2— 2+30502-

2+2+4+4+ 303—2020
4—50201+ 2020503—
1+1+l+30 303+3030
303+502- 201+1010

20303—20 202-3-2—

1dflfl+bhhm

0+4-4+30 203+504+
5+5—5-4— 4-4—5+5+

6—502-20 1+3+606-
2+3~3-2+ 3-2+4—3—

3—4-2+5+ 5—1+1+20
1+2-2—3+ 1010202—

3010102— 2+3o4+20
3+3—3—20 20304—2—

lol+103— 102+3+50

5+201+20 1+0+1+1—

1-2—105— 40506+5-
505-6-4+ 404—3-4+

404-4+40 4—6+5-4o
5—4o4+4+ 4+4+4+4o

4+4o5-50 4—404-30

504—4+4— 303-3+40
503-3050 5—2+2+2—
2+2+2+3- l—1+2—20

2+001020 202+3-3-
hmbhlflflflo

120

190
160

16—

250
20-

19+
16+

18—

8+

260

36+
31—
21+

19+
14-
18+

210

18—

12+

260

34+
35-
34+

32+
28—

21-

15+
150

9+



mm;

m

SOLAR

pour/01v
INTERVAL

2011

1

'

2

'

3

'

4

'

5

'

a

'

7

'

a

'

9

'10

'11

'12

'13

'14

‘15

'15

'17

'15

'19

'20'

21'

22'

23'

24'

25'

25'

27'

NL

1950

1595 Dec 1595
Wfiwfim

Jun 7597



107

/5‘6/
‘19

AdV/INVF
01

(276/
‘6

H38W3330

dy

{UBUJBJUQLULUOD

$.73/(7N/
39NVH

uappns-
V

—&//)0H—3_7&/H_l
3/1

ENQVW
A

67’

[7'1

3NV7d
06

52

um-UIQI

war

:2050.9!

730

AD”909!

40”

1'

’0
[L'Ql

4309091dag90.91Env7091Inf£092





109

An attempt to standardize the

daily international magnetic character figure.

By Julius Bartels, Gettingen.

Qontgntg: 1. Introduction. - 2. Remark on Notation and Symbols:)-
5. Purpose. — 4. Derivation of op from the indices Kp. - 5.Genera1

relation between 01 and 0p. — 6. Discussion of days with large dif-

ferences (Ci-Op). - 7. Systematic changes of (01 - Op). - 8.0auses

for shifts in the standard of 01. ~ 9. Statistical aspects of ci.

Notes: 1. The daily sum of K—indices, and the indices B and Bp. -

2. Specimen for Up. - 3. Local daily character-figures Ck and Cs. -

4. Local bias in 0 and Ci. - 5. Characterization of months and

years.

References. - Main conclusion.

7. Introduction. As a measure for the intensity of geomagnetic dis-

turbance, the daily international magnetic character figure - here

designated g; — has become comparable in popularity to the zurich

relative sunspot number as a measure of solar activity. in unbro-

ken series or 61 from 1884 to the present is available, as the result

of a remarkable collaboration of nearly all magnetic observatories.

01 is now being derived under the auspices of the International As-

sociation of Terrestrial Magnetism and Electricity (IATME), through

its Committee on characterization of Magnetic Disturbances (pomp),

by Dr.J.Veldkamp (De Bilt).

Since 1940, the grindex has been introduced to measure magnetic

disturbance for three-hour intervals. At the Oslo Meeting 1948 of

the IATME [1] it was

"recommended that'the committee (00MB) develop proposals for a

method of determination of Ci from K—indicee which would give a

homogeneous series of the former. when this fact could be de-

monstrated, the matter of discontinuing the resent method of

determining Ci could be taken up with URSI Union Radio-Scienti-

fique Internationale) and other interested groupsr

The following proposal for a daily planetary character figure

92 to be derived from planetary three—hour—range indices E2 is

submitted to the members of the comm and to others interested. The

underlying studies and calculations are reproduced so far only as

they seem relevant to describe 0p and its relations to 61; a few

Notes will give additional details.

V Symbols and abbreviations are underlined where they occur first.
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'2. Remark on Notation and Scales. The reader is asked to excuse

some changes in symbols etc. introduced to simplity the typing. E3
is [2, 5] the planetary three—hour—range index, (scale of 28 steps,

from 00, 0+, 1—, lo, 1+, 2—, ... to 8+, 9—, 90). Kp is currently

computed from the K-indices of 11 observatories [5], and now avail-

able for the 15 months of the Second International Polar Year (Au— ,

gust 1952 to August 1933) and for every day since 1940 January 1.

It is hoped eventually to obtain Kp-indices for the 3 years 1937 to

1939.

The daily character assigned at a single observatory (scale 0,

l, or 2) is Sb If necessary, such symbols like ngi) shall denote

0 for Sitka, with the two—letter abbreviations for the names of ob—

servatories used in the tables listing 0 or K. 9; (scale 0.0 to 2.0)
is the daily international magnetic character figure, derived as the

arithmetic mean of the individual characters 0 for all collaborating
observatories. 0p, (same scale as Oi, with the option to split 2.0

into 2.0 to 2.5) is the new planetary character figure. To avoid de—

cimals, the ten—fold values of c1, Cp, as well as of the 'excess'

(01 — Op) are used occasionally, and called 3i, g2, and E; - Ti - Tp.

A more detailed classification of storm days by splitting, for

Op, the conventional maximum 2.0 into steps 2.0 to 2.5 will be indi»

cated in § 4. Anybody who wishes to preserve, in 0p, the conserva—

tive scale of 01, ending with 2.0, may simply regard all 0p - 2.0

to 2.5 as 2.0. For the purpose of comparisons and correlations with

01, this contraction of the last steps into 0p - 2.0 will be used

anyway.

The time-variations of the geomagnetic field are super—

positions of four main parts

(a) secular variation,

(h) daily variations, solar (Sq) and lunar (L), of the type most

distinctly shown on quiet days,

(0) disturbances, of the type most intense in polar regions,
(d) post—perturbation, most clearly shown at equatorial stations

in a depression of H, slowly recovering.

Just as K and Kp, Op will refer to part (0) only. With the

usual assumption that this "magnetic activity" is due to solar cor-

puscular radiation §.(- particle radiation), 0p can be regarded as

daily index for the intensity or P for the entire earth. The scale

for 0p will be the same as that for 01, ranging from 0.0 to 2.0,
with the option to split the range for the highest figures to extend

to 2.5. The formula for Cp has been adjusted so that, in the 10

years 1940 to 1949 - the standardization basis —, there will he, in

01 as well as in Cp, about equal numbers of days with each of the

21 steps 0.0, 0.1, ..., 2.0.
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I4. Derivation of Cp from the indices Kp.J Op is based exclusively

on the planetary three-hour—range index Kp, described previously [2].

After several trials, the following procedure was adopted: Each

value of Kp is replaced by a weight fiascording to Table 1, and the

sum_G_ of the 8 values of g for each day is computed. G determines,

according to Table 2, the daily planetary character-figure Op. The

two tables necessary to compute Cp from the Kp are

Weights g assigned to Xp.

KPKp g s KP 8 KP 8 KP 8

2- 6 4- 22 6- 67 8— 179

00 O 20 7 4o 27 60 80 Be 207

0+ 2 2+ 9 4+ 32 6+ 94 8+ 236

1- 5 5~ 12 5- 39 7- 111 9- 300

10 4 30 15 5° 48 70 132 90 400

1+ 5 3+ 18 5+ 56 7+ 154 ,

Table 2.

Key for Up as a function of the daily sum 0 of the weights 3.

Limits of G Cp Limits of G 0p Limits of G Op

0... 22 0.0 139 0.9 562... 729 1.8

34 0.1 164 1.0 730... 1119 1.9

44 0.2 190 1.1 1120... 1399 2.0

55 0.3 228 1.2 1400... 1699 2.1

66 0.4 273 1.3 1700... 1999 2.2

78 0.5 320 1.4 2000. . 2399 2.3

90 0.6 379 1.5 2400. . 3199 2.4

104 0.7 453 1.6 3200... 2.5

120 0.8 561 1.7

Examples

1940 March 1, 1940 March 24,
Kp - lo 30 3— 20_ 20 1+ 10 0+ 6+ 60 50 4+ 80 90 90 8+

3 = 4 15 12 7 7 5 4 2 94 80 4B 32 207 400 400 236
G - 56, cp - 0.4; 01 was 0.5 G - 1497, Cp.- 2.1; 01 was 2.0

Reasons for choosing this procedure: The weights 5 in Table 1

have been chosen so that the average three—hour—range or the most

disturbed field-component at a standard station like Wingst or Obel—

tenham, in an interval with Kp, would be about 2 g gsmmas. The limits

of G for 0p in Table 2 were chosen so that, in the 10 years 1940

to 1949, the number of days with Up - 0.0, 0.1, ..., 2.0 should about

equal the number of days with the same values of 01. In other words,

the frequency—distribution, for the 3653 days in the 10 years. is

practically the same for Up and the original 01.

Table 3 gives daily values of Tp =,10 Up and E1 - 10 (01 — Op);

10 01 can easily be derived as Tp + E1. Thus, e.g., for 1940 January

5, ci - 1.8, 0p - 1.5.



112

1932 Aug 32 Sep 32 Oct 32 Nov 32 Dec

1 6 +3 6 +2 3 +1 11 +1 2 +4
2 12 o 4 +4 5 +3 6 +2 3 +2

Di" 1
3 11+3 2-1 5+1 4+1 1+3

*1 1v ‘75 “ear 4 a +3 2 +1 5 +4 4 +4 3 +1

planetary character—figures Op, 5 8 +3 3 +5 3 +3 5 +1 1 -1

and. differences (01 - Cp). 6 2 +3 13 +2 1 +1 2 -1 2 +2

7 l O 3 +6 1 +2 1 +4 0 O

8 l O 10 +2 2 +2 1 +2 8 +5
9 4 —1 8 +2 5 +4 1 -1 8 +2

To avoid. decimals, the

table lists the tenfold
10 0 ° 1 o 7 +3 1 O 5 *5

value 11 1 +3 1 0 3 +3 1 +2 1 +2

Tpnlo Op 12 7+4 1+1 2+2 4+4 1 0

and. the excess 13 7 +4 2 0 1 +1 5 +2 6 +5
E1 - 10 (01 - Op) 14 2 +3 3 +1 0 +3 9 +3 13 +3

International Polar Year
15 1 +1 2 0 15 +5 6 +5 11 +5

1932/33 and all months 1940 16 1 —1 l -1 10 +3 14 +2 10 +5
January to 1949 December. 17 l 0 l 0 9 +3 8 +4 10 +3
For the months 1950 January 18 1 O 7 +2 3 +3 6 +3 6 +2
to 1951 February, for which 19 0 +1 9 +3 3 +2 4 +2 6 +2
final 01 are not yet avail- 20 0 +1 7 +3 12 +3 4 +2 1 +1

able, only Tp n 10 0p is

given. Days with Cp n 2.1 g; g I: 2 1% lg :2 i :i g :1)
or 2.2 are marked; for these, 23 5 +3 12 +4 11 +1 1 +1 0 +1“1 ‘ 2'0! and m “as been

24 0 +1 14 +2 7 +3 0 o 1 +1
given as 0-

25 2 +2 15 +5 4 +3 4 +6 4 +5

26 1 0 10 +1 1 0 1 +1 5 +3
27 13 +4 8 +2 7 +4 1 O 6 +3
28 17 +2 3 O 1 O 4 +3 6 +3
29 13 +4 5 +3 1 +2 8 +2 2 0

3O 12 +1 6 0 8 +1 2 +2 4 +4
31 6 +1 3 0 7 +2

1933 Jan 33 Feb 33 Mar 33 Apr 33 May 33 Jun 33 Jul 33 Aug

1 8 +4 0 +1 3 +1 5 0 18 +1 11 0 3 +2 0 0
2 6 +2 6 +2 3 +1 4 O 10 +1 3 +2 3 +1 1 0

3 20 1+2 4+1 7+2 80 3+1 3+2 10

4 00 1+2 20 7+1 9+1 10 2+2 0+1
5 00 1+2 OO 3+2 80 1—1 2+114+4

6 9 +3 0 +1 1 0 5 +1 10 0 0 0 2 +2 11 +2

7 5+3 4+1 0+1 9+1 5+2 1 0 1+1 3+1
8 2+1 1+3 1+1 6+2 2-1 7+3 4+5 2+1

9 10 30 1—1 70 00 5+3 10+3 0+1
10 0 0 1+1 3+1 5+2 1 0 2+1 5+4 1 O

11 0 +1 0 O 6 +2 1 O 1 0 1 O 6 +3 0 O
12 0 +1 1 +2 3 +1 0 O 0 +1 2 +2 4- 0 0 +2

13 1 0 O 0 5 +3 0 +1 4 0 14 +2 1 O 11 +4
14. 2 +5 4 +4 4 +2 2 +3 8 +2 9 +3 1 O 6 +4
15 10 +2 6 +3 1 +1 10 +2 8 +1 5 +3 0 O 4 +4

16 411 0+1 1 O 10 +3 4+2 1 0 1+2 2+2
17 3 -l 0 0 1 +3 13 +1 6 +2 2 O 3 +5 7 +3
18 1 0 1 +2 13 +2 11 O 10 +1 1 0 6 +4 10 +3
19 7 +5 12 +5 13 +2 12 O 5 +2 4 +4 2 +1 8 +2

20 7 +2 12 +2 14 +2 10 +2 1 +1 9 +3 3 +2 8 +3

21 0 +1 14 +3 12 +3 11 +1 2 0 3 +3 1 0 10 +3
22 9 +5 13 +3 12 +3 10 +2 2 +1 1 +2 2 +1 2 O

23 9 +2 13 +2 13 +2 10 +1 2 O 0 +1 10 +5 8 +2

24 9 +2 13 +2 13 +2 5 +1 1 O 1 0 13 +3 8 +3
25 8 +1 10 +1 8 +2 4 +1 2 +1 5 +5 3 +2 5 +4

20 10 0 11 +1 4 +2 6 +2 0 0 3 +3 3 +4 5 +4
27 12 +2 7 —1 9 +2 3 +1 3 +4 6 +3 7-+4 2 +1
28 11+1 2+1 9 0 4-1 3+3 9+1 2 0 1 O
29 7 +2 7 +1 1 0 5 +5 5 +2 1 +1 1 O
30 7 0 5 +1 10 +3 9 +3 3 +1 1 0 1 +1
31 4 +1 5 +1 11 +1 2 +1 0 +1
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1940 Jan 40 Feb 40 liar 40 Apr 40 Ilay 40 Jun 40 Jul 40 Aug; 40 Sep

1 5 O 14 +1 4-1 17 +1 4 0 1 O 4 0 6+1 11+1

2 8 —1 10 O 2 -1 15 +1 2 +1 4 +1 1 +1 7 +1 6 +2

5 5+5 9+2 4-1 19 O 2 0 5+2 8+1 14- +1 11 0

4 12 O 4 +2 1 +1 9 +2 1 O 1 +1 11 O 5 —1 9 +1

5 70 6—1 10 5+1 2O 5+2 90 6+1 60

6 10 +2 8 +2 0 +1 5 —l O O 14 -l 8 0 9 +1 4, +1

7 10 +2 7 +2 1 0 O O 5 +1 15 -1 5 O 8 +1 15 —1

8 7—2 6+1 7+1 10 1+1100 2+1 6+1 8+1

9 7 +5 5 —1 12 —1 0 +1 6 O 8 +1 8 +1 14 +2 9 -1

10 12 +5 5 +1 5 -l O O 8 +5 5 O 12 +1 4 +2 0 +1

11 11 +5 5 +2 1 O 2 +1 8 +2 1 +1 5 +1 9 0 1 +1

12 12 0 9+1 7+5 1 0 9+2 2+1 2 O 6 0 1 O

15 4 —1 5 +2 6 O 6 +1 6 O 1 +1 17 +1 5 +1 1 +1

14 1 +1 5 O 6 —2 6 0 7 +1 15 +1 10 +2 4 O 9 +2

15 5 O 5 —1 0 +1 9 +1 8 +2 12 +1 8 0 0 +1 7 O

16 7+1 4 0 2+2 8—1 2+2 8+1 4 O l 0 7+1

17 11+1 2 0 0+1 4-1 5+2 8 0 1+1 1 0 0+1

18 14. +5 0 0 O O 1 0 15 +2 9 +1 0 +1 7 +5 1 0

19 4+1 0+1 10+2 5 0 5+2 6+1 2+1 5+5 1 O

20 4 +1 11 -—1 12 0 5 +2 5 +2 1 0 1 +1 6 +1 6 +2

21 1 O 10 0 6 +2 7 +2 4 +2 1 f) 5 +1 5 +1 7 +2

22 4 +2 8 -2 6 O 10 O 15 0 4 +4 8 +1 5 +2 4 +1

25 5 +2 6 O 16 —1 4 +1 10 +2 4 +1 5 +1 2 +1 0 0

24 8 +1 9 O 21 O 5 —1 18 O 9 +1 6 +1 0 O 1 O

25 8 +1 14 +2 21 O 17 +1 7 +1 19 +1 5 0 1 +2 11 O

26 0 +2 4 +5 16 0 15 —1 12 O 12' O 2 +1 10 +1 15 +2

27 2 O 5 -1 15 O 6 +2 11 —l 4 +1 1 +1 8 +1 15 +1

28 0 +1 5 0 1'1 0 5 +1 9 O 5 +2 5 O 6 +2 15 —1

29 6 +5 7 +2 1 O 6 —l 4 O 2 +4 5 0 5 O 6 +1

30 10 +2 6 +2 1 o 7 o 10 +1 1 +1 4 +3

51 15 +2 19 O O O 9 +1 4 +1

1940 Oct 40 Nov 40 Dec 1941 Jan 41 Feb 41 Liar 41 Apr 41 May 41 Jun

1 15 +1 7 +1 8 —1 9 +1 2 +1 21 O 5 +1 4 +1 5 —2

2 8 +1 5 0 l2 0 4 O 4 O 14 0 6 +1 5 —l 0 +1

5 10 O 7 O 9 +1 5 O 11 O 12 0 B 0 5 —1 1 +1

4 6 O 11 +2 7 +1 4 O 6 —1 14 ‘0 5 —-l 7 +2 1 O

5 4+1 9+2 5—1 1+1 9+1 14-1 5—1 2 O 1 O

6 7 +2 4 0 2 0 10 O 12 —l 10 O 5 —1 5 0 5 +2

7 17 0 5 0 O 0 7+2 15 —1 9+1 8+2 2+1 1+1

8 16 —2 1 O O O 5 —1 10 -—1 8 O 6 +1 4 +2 2 +2

9 4 0 7+2 7-—1 9-1 9—2 8 0 10—2 6—1 4+6

10 5 +2 0 +1 6 +2 6 —1 6 —2 5 ~1 12 0 5 O 15 +1

11 4 +1 0 +1 4 +2 6 0 5 O 8 —l 11 -1 2 O 11 +1

12 5 O 11 +5 6 +1 4 O 2 O 6 +1 10 -5 2 +1 6 O

15 1 0 16 -—1 7 -1 5 O 12 +2 8 +1 4 -l 5 O 14 +2

14 O 0 9 +1 10 O 1 O 12 —1 18 O 1 O 5 O 10 +1

15 B 0 7 O 7 +1 5 -1 12 —1 11 -1 2 +2 5 +1 11 +1

16 5+5 9+2 6 0 5+5 8—2 5 O 7 0 9 0 1+1

17 2 +2 8 +2 4 +2 15 +2 10 O 5 —2 4 -1 12 0 10 +2

18 7 +1 5 O 5 +1 15 +1 4 -l 4 +1 9 +1 5 0 8 +2

19 9 +1 5 O 2 +1 11 +1 5 +1 11 +1 14 —1 2 0 4 +1

20 5 +1 4 +4 15 +2 8 O 7 +1 15 O 7 -1 1 +1 11 0

21 9 +2 11 +1 15 +2 5 +1 14 0 15 +1 6 —2 10 +5 6 +1

22 9 +1 14 —1 11 +1 4- +1 15 +1 14 -1 2 O 15 —1 5 +2

25 O 0 12 O 9 +5 11 +2 14 O 11 —l 1 O 11 O 2 0

24 O O 2 +2 -1 15 +2 11 O 6 O 17 +1 10 +1 4 +1

25 8 +5 14 +5 8 O 12 +1 10 O 5 —2 15 —2 9 O 2 +1

26 12 +5 12 O 7 +1 11 -1 9 -2 1 O 10 ~2 6 0 5 +1

27 9 +2 5 +5 7 O 10 +1 1 +1 0 +1 2 O 5 0 5 +2

28 7 +1 5 +1 8 0 7 +1 5 0 17 +1 9 +2 5 O 4 —1

29 5 0 14 +1 11 O 5 O 15 O 8 0 5 O 4 +2

50 2 +1 9 O 15 +2 8 —l 18 +1 1 0 4 +2 2 O

51 5 +2 11 +2 2 —1 18 —2 6 +1
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1941 Jul 41 Aug 41 Sep 41 Oct 41 Nov 41 Dec 41942 Jan 42 Feb 42 Mar

1 5 O 4 +1 9 +1 2 O 18 —1 18 O 1 O 2 +1 19 +1

2 4 —1 14 —1 8 —-1 3 +1 1 +2 12 —1 7 +4 9 0 15 O

3 5+2 7+1 2 0 1+1 2+2 5+2 9+2 4—1 15 O

4 12 +1 19 -1 1 O 1 +1 5’ —l 9 +1 12 O 1 +1 9 O

5 12 -1 0 0 3 O 8 +1 '6 +2 11 O 11 +2 16 +1

6 15 +1 11 O 1 -l 2 O 15 0 5 0 7 +1 13 +2 11 O

7 16 —1 9 +2 10 +2 1 O 9 +1 4 O 7 —-2 6 O 10 +1

8 8 +1 2 O 5 +1 5 +1 10 O 3 +2 1 +1 1 O 14 -1

9 8 +2 1 O 5 +1 3 O 7 +2 4 +1 2 +1 1 0 15 —1

10 11 C 0 +1 3 +1 3 +3 11 0 2 +1 6 O 5 +2 8 O

11 4 +1 4 O 4 +1 15 +1 11 —1 0 +1 5 —1 5 O 6 -—1

12 5 +1 3 0 1 O 12 —2 5 +1 1 +1 5 +1 1 O 2 0

13 1 +1 3 +1 12 +1 5 O 3 +1 5 +4 2 +1 3 —1 13 —-1

l4 1 0 3 O 12 +1 7 +2 2 +1 12 —1 1 +3 3 +2 12 0

15 2 0 1 0 12 +1 9 -—1 0 +2 5 +1 4 +1 8 +1 7 -—2

16 7+1 1 0 8+1 2+1 7+1 5+3 7 O 2 O

17 5 O 1 O 2 O 13 +2 6 +1 10 +1 5 —1 5 —1

18 3 0 2 +1 2 0 10 +2 7 +2 10 O 1 O 8 +2

19 3 O 9 +2 6 O 10 O 2 +1 9 O 1 +1 10 +1

20 5 O 1 +1 3 O 4 O 1 +1 2 +1 4 +1 9 -2

21 14 O 4 +1 1 +1 '5 -l 1 +2 1 +1 6 0 11 O

22 10 O 1 +1 13 +3 8 +1 1 +1 5 +1 4 -1 9 —2

23 8 +1 1 -1 8 +2 8 +1 8 0 4 +3 3 -1 14 +3 7 O

24 5 +2 5 —-1 12 +1 8 +1 2 O 4 +1 1 +1 12 +1 5 —2

25 5 +2 5 +2 11 O 3 +1 2 +1 1 O 2 0 9 O 3 —1

26 1 O 11 +2 1 +1 5 +3 1 O 4 O 1 0 3 O 12 +3

27 1 ~l 17 —1 7 —1 3 +1 5 +2 7 +1 2 +1 5 +3 4 O

28 1 +1 11 +2 4 0 3 0 16 O 5 -1 G O 12 +2 1 —1

29 1 O 13 O 10 ~2 3 0 4 +1 6 O 1 +1 8 +1

30 1 +1 12 O 7 0 4 O 3 +1 3 +1 2 +1 7 O

31 3 O 6 O 15 +1 2 +1 1 -1 5 O

194.2 Apr 42 Inlay 42 Jun. 42 Jul 42 Aug 42 Sep 42 Oct 42 Nov 42 Dec

1 5+2 7+1 1+1 3 O 2 0 6+2 0+1 7+1 3+1
2 12 +1 ‘0 +2 0 O 2 O 3 O 9 -1 15 +1 8 +1 2 O

5 13 -1 4 -1 5 +2 1 0 4 —l 3 O 15 O 5 +1 2 +1

4 17 +1 8 +2 1 +1 0 O 1 +1 4 +1 13 O 7 -2 7 —1

5 6 -—1 10 -1 3 +1 2 O 2 +1 5 O 10 +1 3 O 1 +1

6 3 -1 3 O 2 O 3 +1 7 +1 12 0 3 0 4 wl 1 +1

7 1 O 1 0 1 O 3 +1 9 +2 6 O 9 —3 5 ~l 6 +2

8 12 0 1 O 1 +1 13 O 1 —-1 5 -3 4 O 8 +1 9 —1

9 5 0 1 —1 O 0 7 +1 2 +2 3 -l 3 -l 3 O 11 +3
10 2 +2 3 +1 0 0 4 +3 12 +1 4 -2 3 +2 6 +2 11 —1

11 15 -—1 2 O 11 +1 15 +1 5 +2 12 O 6 +2 8 —1 9 O

12 3 —1 l —-1 7 +3 9 +3 6 O 16 +1 14 O 6 —2 7 +1

13 11 +1 1 —1 '9 +1 5 O 1 O 11 O 13 -l 7 +1 2 0

14 12 O 10 O 8 +1 7 O 1 0 13 ~1 13 O 9 -1 4 O

15 l O 3 +1 2 —1 12 O 5 +2 12 —-1 12 O 7 —2 2 +1

16 10 —1 3 +1 4 0 9 O 14 —1 11 0 11 O 3 0 4 O

17 15 -—1 2 O 5 O 6 O 10 +2 14 O 8 —3 3 0 1 O

18 13 0 2 0 4 O 2 O 11 +1 12 O 10 O 6 —1 0 O

19 8 -1 1 O 9 +3 2 O 12 O 12 ~1 13 —l 3 -1 1 O

20 5 O 5 +1 5 CI 9 +3 9 +1 12 —1 10 —1 8 +2 6 +1

21 1 O 5 —1 2 O 8 O 5 +2 14 —1 4 O 5 ~1 13 +2

22 1 —1 8 0 0 +1 3 0 7 -1 11 -1 1 O 2 O 9 +1

23 12 +1 4 0 2 +4 5 —l 15 —l 4 —l 2 O 9 +3 13 +2

24 4 +2 2 +1 5 O 4 +1 10 +1 5 O 1 O 17 O 10 O

25 O O 2 O 3 +1 11 +1 10 O 2 —l 7 O 13 +1 8 —1

26 l —1 O O 2 +1 5 +1 7 +1 3 -l 4 +2 14 O 12 —1

27 7 +2 9 +2 1 +1 12 —l 7 0 4 +1 4 O 8 +1 3 O

28 10 -1 9 O 6 +3 8 +2 1 O 2 O 16 +1 12 +1 2 O

29 2 O 2 O 7 +5 5 O 1 O 2 O 18 O 9 O 1 +1

3 6 +3 2 0 9 O 5 -l 3 +3 2 O 14 O 4 O O O

31 1 O 4 0 5 O 13 —1 O O
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1945 Jan 45 Feb 45 mar 45 Apr 45 may 45 Jun 45 Jul 45 Aug 45 Sep

1 1 +4 5 O 5 +1 8 —l 17 —2 4 O 1 0 10 0 14 -2

2 5 —l 5 -1 9 +1 7 +1 11 +1 5 O 2 0 12 —2 15 -1

5 4 +1 6 ~1 5 +1 14 -1 6 +1 2 -l 8 O 12 ~1 16 ~2

4 15 +1 8 -—1 11 +1 11 -1 5 -l 1 O 11 +5 12 O 12 -l

5 10 —1 7 O 9 O 12 O 5 —l 5 O 15 0 10 O 11 —2

6 6—2 7-1 4 O 12 O 2 0 6+1 15—1 8 0 6—2

7 1 O 2 +1 5 +1 10 -l 5 —2 7 O 9 -1 10 O 4 -2

8 2 +2 5 +1 5 -1 4 —-l O O 12 +1 11 O 18 —1 12 —1

9 5 —3 a o 4 —1 1 +1 1 0 11 o 13 o 16 —5 14 —2

10 5 O 1 +1 2 O 12 +1 2 +1 10 0 11 O 5 -2 l5 —2

11 1 +1 5 ~1 8 +2 14 —l 4 +2 7 O 10 +1 5 —1 12 —5

12 5 O 2 +1 11 O 2 0 7 —1 7 +1 9 0 5 O 10 -1

15 1 O 7 +1 1 —1 1 0 9 +1 11 -1 9 -1 16 O 12 —2

14 O O 2 O 5 ~2 1 —1 7 —l 8 O 1 0 12 0 ll -1

15 0 +1 2 O 1 —1 4 +1 12 —1 1 O 4 +1 10 —1 8 —2

16 2 +5 1 +5 12 +1 8 —2 7 +1 1 O 6 —2 12 0 6 —1

17 12 +1 15 +1 6 O 4 —2 12 -l 0 +1 6 0 12 -—2 6 —-2

18 5 +1 8 —5 5 O 5 —1 14 —1 1 0 10 +1 14 O 5 —1

19 5 O 5 —1 6 +2 2 -l 10 O 7 +1 8 O 15 +1 7 -5
20 14 +2 2 +1 12 +1 5 0 2 O 11 +1 4 0 14 —1 4 —1

21 12 +1 1 +1 5 O 11 —1 1 +1 11 O 8 —1 10 —5 11 +1

22 12 +1 1 +1 9 +5 4 -1 l -l 11 -1 8 —l 2 O 11 -2

25 5 C 4 +1 15 —l 0 +1 5 +1 11 +1 5 -l 6 ~2 7 -5

24 6 -5 4 +1 5 O O O 15 —2 11 O 1 +1 11 —2 5 -1

25 2—1 7+4 20 80110 80 1010—5 70

26 9 —l 11 +2 2 +1 14 -1 4 +1 2 O 4 O 10 —2 14 —1

27 4 +1 6 O 2 O 4 +1 8 +1 4 +1 5 —l 2 0 14 O

28 5 +1 1 +1 1+1 5 +1 12 O 10 +2 2 O 15 —1 15 O

29 2 0 14 +1 7 —1 6 +1 5 O 1 +1 14 O 17 —l

50 4 -1 12 +1 10 +1 4 —1 1 -l 11 0 18 0 17 +1

51 2 0 10 +1 2 O 8 0 20 0

1945 Oct 45 Nov 45 Dec 1944 Jan 44 Feb 44 Mar 44 Apr 44 May 44 Jun

1 15 ~1 12 O 4 +1 10 +1 1 +1 2 O 7 +1 14 +5 2 +1

2 15 0 5 —1 10 -l 5 0 5 O 5 +1 18 +2 12 —1 2 0

5 15 0 1 +1 12 —l 1 O 1 O 1 O 11 -1 5 —1 1 0

4 11 —1 1 O 10 0 5 -1 4 +1 12 +1 12 —1 10 +1 5 +2

5 5 —l 7 —1 9 -5 8 —l 2 +1 5 +1 12 O 9 O 5 +2

6 2 O 15 O 0 +1 2 +2 1 +1 11 +1 12 O 10 O 1 +1

7 9 O 9 >2 1 +1 2 O 14 +5 15 +1 11 —2 8 +1 1 +1

8 l5 —1 7 -1 2 +1 2 +1 15 0 11 —l 9 —1 6 —2 1 -l

9 15 O 6 —2 5 -2 5 O 10 +2 15 —l 5 +5 1 +1 2 +1

10 10 O 5 O 4 O 8 +1 10 +1 14 +2 12 —-2 1 O 2 O

11 7 —1 1 O 1 O 15 +1 10 O 8 +1 7 -1 2 -l 2 +2

12 7 —2 1 +1 1 O 12 0 9 -5 l2 0 5 O 2 O O O

15 5 -1 1 +1 2 0 15 +1 8 O 9 O O O 0 +1 2 +1

14 1 +1 2 O 4 +5 15 +2 16 O 7 +1 0 O 1 O 5 +1

15 0 +1 1 +1 5 +1 12 +1 11 O 5 -1 6 +1 2 0 9 +2

16 2 O 8 —1 14 +2 12 0 5 -2 4 -1 14 +1 0 O 8 —1

l7 7 -2 0 +1 14 —1 11 —1 2 O O O 5 —1 1 O 5 +1

18 4 -1 4 +1 11 —l 10 —1 1 0 8 +5 5 O l O 2 0

19 5 —2 17 +1 15 O 8 —1 1 O 15 O 1 O 1 O 2 +1

20 8 0 15 O 15 O 6 —1 9 +1 4 O 2 —1 0 +1 6 O

21 4 —l 14 +1 11 —1 5 —1 5 —1 5 +2 2 O 1 O 9 0

22 11 —l 12 —1 10 —1 5 O 2 O 7 0 O 0 1 0 11 0

25 6-1 15 0 8—1 5 O 2 0 5+1 0 0 2+2 8+1

24 15 0 14 +1 4 O 5 O 1 +1 0 +1 8 -5 7 ~l 2 +1

25 14 —1 15 +1 7 ~2 2 +1 1 O 5 +5 4 O 5 +1 1 +1

26 16 +1 15 O 9 0 5 +5 1 O 14 +1 5 -1 5 +1 9 +1

27 15 O 15 -l 5 O 7 O 1 0 17 +1 7 —1 5 O 6 —l

28 15 -2 12 —2 1 0 5 —1 2 O 6 +5 6 0 2 +5 2 O

29 14 0 12 —1 5 —1 5 -l 4 0 l2 ~2 5 +1 12 O 5 +1

50 15 —-1 4 —-1 2 +1 1 0 9 -l 11 —2 6 +2 5 O

51 14 ~1 8 O 5 +1 5 +1 5 +2



116

11112
11010
01310
00110
01120

011100

T

_+_
_+

+—

+

+__

__

__+

_+_

0

0000A“...
“0.“.de
Tao—“101..
OOAQO
down—MU

4.04444.

8.1

2262

951.32
46677
15621
51146

626811
e

h

m

1

11

l

1

1

111

D

02002
64873
11086
28292
10791

2227.34

5

V

11

1

l

1

111

4

5

12210
00100
12021
01210
01201
111

4

b

_+__

_

__

++

+__

++
_

+++

11010
0051.3
01100
11111

10101
01000

e

v_++

++_

_+

+__+_++_
+

F

26429
75984
64021
17421
0.3.3.38
194

o

1

1

1

N

101.35
016:137
mm555

85101
11102
00161

5.

5

4

12120
10020
01003
21012
11100

204010
4

.

n

+

_

++

.

+

+

+

_+

__

+._

+

+

_

01002
12110
02201
21210
01020

021000

a

t

_

++++_
+_

+++_+
+

+

+.

J

66552
712162
02414
88.366
21100

427681
0

1

1

1

0

4.3005
1.5550
0.3765
85465
24165

184531

5

1

11

1

49

5

1

4

00001
10200
11011
02101
01002
12111

00010
00.324
12210
21011

221210
F

_

_

+

+_

._

++
_

_

+

___+_

c

_

+_++++_
_+

+_++++_
e

e

5

2.3104
52221
78511
34575
42005
57529

D

110131
11904

8704464201
448604
1

11

1

111

1

1

5

4

4

4

10102
01101
10211
20000
05101

002101

v

0001.71...
OdOflO
Ofldonn
HQOHH
cum/v.04.
mg

+

_

+

++

+

+

+++
+

++

+

++

+

0

A

20324
412210
22695
122000
45010

1431.111

N

82245
11010

1044m
00100
5001.3

5

1

1

4

4

4

10021
01211
01001
12011
00110

110022

50821030
42.1.5“.

1.3039341.
m.

t

t:
_

.1
__

I

;

_+

t

+

+

c

J

56389
258.31
12111
58441
11841

207591

0

6.3015

5562466512
22804844127
1

1

1

11

1

w

4.4

11000
10010
00000
00010
01011
11111

p

009.140
Goudo
4H4fl—U
dfldoo
4001..”
m

__

+

+

—

+

__

_—+
_

+

6

J

11112
18067
52211
1422.3
1011.3
17217

S

2.35.3.3
45561
21504
0.5726
78.345

1

1

1

1

1

5

4

4

4

12.312
10122
02101
20110
0111.3

001111

10201
10010
112.110
01521

102012
vv

_

_

_

._

_

_++

__

_

_

1..

~___

____

8

_

+

+

_

+

++++

++
+_

+

+

_+

am

u

U

678.35
.31266
18551
45654
42459

34.3595

A

42.325
66.322

22m42
12571

2.3m259
5

1

A.

A.

4

02021
02100
20222
00102
01212
00010

11122
11111
202.32
21101

111211
r

.

+.

._

+

___

_

_

+_

.2

+

1

+++++

_+++++
+++

++.

_++++++
n.

u

A

691.30
10901
5.3818
21268
14894
01027

J

2416.3
212.35
44246
4.3201

11122.3
5

1

1

11

11
1

4

4

A.

9

12.345
67890
12.345
67890
12.345

678901

9

67890
12.345
67890
12.345

678901
1

1

11111
11112
22222

22225.3

1

1

11111
11112
22222

2222.3.3



117

Jul 11.6 Aug; 46 is:ay 46 Jun 46rU4rn64be:‘aJan 401946

01125
12222
11115

20112

__+______+_+__
___.

50670
67445

55978.

54844

1

1

1111

1111

21101
01022
11010

011112

__+
_

_

__

__

_

___...—

41525
28461
11242
5

1.52156

1

1

11

11

1

11112
42111
01010
5

011212

__++~_____
__

___—_—

24906
85206
87422
0

700754

1

1

1

11

1

12111

01110
21221
12225

22000

___

”___—_____
_—

75504
72954
02047

70855

111

1

1111

1

1

20241
15511
22202
11112

112105___—________+____~_____
fi/4.b.r09
55522
4881(0
"9:04.19

525439

1111
1

1111

25122
11011
22211
10000
21221

_________
_____

.____

58545
28127
55422
19996
54762

1

111

11

20050
11102
10011
21000

120111

_

+

___
+

+

+_

_+

.

__

___

95277
51225
11427
7219
6..

458

1

1

1

1112
1121

51155
20212
12011
11012
200

_++__
_

___
__

++

__

+_
_

39990
4585.0
44521
60167
401

11
1

11

11

111

04001
11011
11110
21011

101110

+

+

__

_+

_++_
+._

++
_

+__

75212
H5111

46761
079U7

w21455

67890
12545
67890
12545

578901

1

11111
11112
22222

222255
11100
12211
11010
11021

21111

m..—

________++__
_+___

J

22555
70196
44178
54784

05526

1

1

11

11

1

1

74

11002
00101
01201
12210

111100

v__
_

+_

____.__

___.

T.

81225
42002
47015
48965

180129

111
1

1

11

M

21111
21111
51104
21121

52502

W___________________
___—

A.

55816
05955
87579
89625

88767

1

1

1

1111

W

11121
11011
00011
12105

105052

fl_++___._+
_+____

____

F.

58986
5005..)
50924
02868

228941

111

111

1

11

11

111
11

74

10020
15101

00211
10110

211

w.

__+++

__._+__

__+

F

51482
65218
52211
54726

855

11

11
1

M

05210
21200
00101
10101

010211

m+++
___

+++++

+_+_

L

36812
16400
00012
48552

296635

11
1

1

1

7491

12510
11210
21200
00011

012101

w____
___.

+__

+_

____

D

55657
47527
89500

255M2

785502

w

11211
12020
55211
51111
12202
10100

w____++__

____+__.__+__+__

N

25258
15267
00429
05509
29520
50101

1

1

11

1

l

1

11

64

22451
02115
24221
00002
10212

110111

“_____

_+_______

_+_______+

0

17879
98158
57555
41142
52455

566629

1

1

1

11

649

12545
67890
12545
67890
12545

678901

1

1

11111
11112
22222

222255



118

10210
01202
40010
20111
00100

500015

.

._

++

+

+

_.

+

_.+

+

++

75255
84555
41459
57556
75111

565276

111

1111

.

.004

11210
21100
10112
00101
00120
2100

t++++
+++

_

+++

+

_

++

++

CB

17539
55516
44562
29082
02292
1799

l

1

1

1

1

64

22102
11101
22002
12012
00201

111100

n++++_++._+
+_+
++

___+++

.M

70514
791;“96

65212
5H778

97412

142985

1

.I

A;491

21121
11111
029.20

011210

c

.+__.__.._
+++

_++

e.3

90MS7
22452

05752

685710

1

7,L

05212
50120
00151
00015

I

_

.

_.

.

._

_+.

_+

mfluards
8313m4

55575
241272)

7L

12221
10102
21021

1222215510
001000

t...___.______.._.__..
_

c0

L75.
)5

59767

592.15
9951

36975

111125

1171

11

11111
.1—

11

fl1

10021
11110
10225
51215
51212
11101

3..

_.+_..

+_..___..___..__.+

e‘D

r05n0
fi‘hu

150".)1
0,401,077
1.0:)».41
lava/801.

Duh/CUS’U

111

111

111

11111
11111

7A.

11111
11211
10111
05.352
50212

222121

ro_._+_._.._+_++
__.____.._.___

.M

08555
74454
62276
67765
58612

776848

1

11
1

11111
11111

74

12100
11201
00001
21111
25222

251112

m...

+.._

_+__.___.__._.__+

J

69411
45757
65654
27725
79170

00462.:

1111
1

1

11

WOJ

12345
678040

1213/...5107fiunuao
121145

67801.01

1

11111
all

12

22222

22221)?)

11520
51215
11110
10021
11502

111150

m.+_+

+++_++_+.
+

_++_+++._++

D

14525
10544
61826
94454
27505

862515

11

1

11

11

G4

21100
11001
00102
11010
10201
21121

V

++_

+_

_

+

~_

—

_

_

+

+_
_

__

0Th

OJrOnUlZ
~7798A.

7114227
81116
2.119111
877.31

11

1111
11

11

34

011.14
858

11.0%..
41.01;;
3.01.0

451.501

t

+

+

c0

5.9299
15512
03745
44391
74559

156557

111

1

11

1111
1111
11

no4

21151
01110
11101
00201
21011
11000

W.....
__+

++++

++++
+._.

3

42824
58555
70449
15555
49015
12020

11
1

1

1

111
1

ll

04
,

12011
21010
12111
01041
01011

121011

,uu++

+++++
+___.

+++

+++_++__

5.

77505
49068

2575412255
95955

116216

3

l

211
ll

1

11

M.‘

20010
12012
10011
11101
11110

002110

.m..+

_

++

_++

+++.+++_+_
+++

J

45518
5

4646

54494
77212
65225

655M921

m

10001
01010
10121
01511
01122
11102

m...

+

++

+.++
++++

_+++__++

J

55524
55555
54710
06797

H9556
H0112

M

21010
51202
11111

11000
01100

101201

w__+

______+___+
__

_+_+

M.

62084
04850
87955
35525
52997

442285

11

11

ll

11

11

1

8L.

12111
12021
10010
10001
21111

01000

m_____++
++_

+_

++__+__

A

19842
27114
57793
55427
101.38
£7505

l

1

11

1

no49

12545
67890
125/..5
67890
12545

673901

1

1

11111
11112
22222

222255



119

8 0

6-1

6—2

8 —2

9+1
5—1

10 0

01001
_

+027.39
11

2 +1

5 +2

7 +1

6 +1

6 0

1 O

1 O 12 O

4 +1

102100
—

_+264454

1 -l 10 +5 11 O

0

1 +2 17 -1 14 +1

1 O 17 0

1 +1 10 +1

1 0

6 0

5 +1 15 0

2 +5 15 —1

0 +1 12 0

2 +1

5 +1

1 0

2

6 +2

8 +5

100501
+

+

+2112211)

O

7 0

6 —1

6 O

7 +1

5 -l

4 +1

1

2 0

5 +1

7 +1

—1 12 O

1 +1

-16

9 +1

9

5
6

9
6

20 O 14 —1

4 —1

4 +1

4 +2

5 —1

4 —1

5 0

O

5 —1 15 0 l7 0

0

5 -l 10 —1 l7 -1

2 -1

15 +2

12 —1 17 -1 11 -1

10 —1 10 —1

2 +1

5 -1

5 O 12 O

18 0

5 +1

15 —2

15 —1

12 +2

6

8 -1

7 -1

2 —1

2

5 +1

4 +1

5 O

9 +5

5 O

7 —2

l —1

5 —2

4 -1

1 0

1 -1

5 +1

7 O

4 -1

6 -1

6 -1

2 —1 12 -1

7 +5 11 —1

1 o 11 +1

9 -2 11 o

7 -1 14 o

7 +1 11 -1

5 —1 14 +1

6 +2 15 —1

1 +1

4 O

1 O

9 —5

4 —2

4 +5

2 —1

4 +1

5 O

5 0

—2

1

0

5 -1

—1

6 O 11 +2 11 +1

1 o 15 —1

1 -1

5 +2 11 +2

9 —2 11 —1

5 +2 12 +2 14 o

a -4 15 o 15 o

8 -1

15 -2

2 —1

6 +2

9 +1

9 O

8 O 10 +1

9 +1

9
3 _

2

10

4 —2

6 +1

4 —1

1 —1

5 o

10 —2 10 -1

4 —1

1949 Jan 49 Feb 49 Mar 49 Apr 49 May 49 Jun 49 JUI 49 Aug 49 Sep

18 10 O 11 -1 14 —2

24 14 +1 12 -1

25 20 O

26 19 O

6

7
8

9
10

11

12

15
14

15

16

17

19
20

21

22

25

27
28

29
50

51

1951
Ja Fe

9 11

9 7
2

10 6

6 14
4 10

7 9

6 11 15 16 15

1 10 12

6

9
6

5
7

5

7 14
5 16 15

5 17 15

9

2

1 15 10 10 16

B 12 11 10 14
6 11 14

9 4 14 11 17

18 15 7 10 16

6 11 1 15 6 14
6

06 No De

2

1

5

8

7 1 12 1 7 10

5

5 17 14

7 10 2 17 l

7

5 10 2 18

9 11 16 16

15 11 4 15 5 15 16 1

16 11 4

5 10

6 5 1

0 4 12

7 15 15 2 15

9

15 15 11

15 15 6

J1 Au Se

12

9

4

6 10 14 2 l4

41

2 10 6

15 15 9

9 15 11

5

4
5
5

Ja Fe Mr Ap My Je

5

4 4 6 15 5

4 12 5 14 11 10

5 11

5 10

5

6 12 11

5 16 5
8 0 15 15 12 15

1950

4 +1 12 9 7

6 —1

2 —1

6 +1

8 +1

6 O

1 —1

O O

1 -1

8 +2

4 +1

5 +5 10 18 12

4 +1

5 +3

5 0

9 +1

6 0

7 +1

5 +2

5 +1 15 +2

5 —1 15 +1

1 0 11 -2

10 +2

9 0 10 0

6 11 0

7 l7 0

8 14 +1

9 10 —1

5 0

11 10 O 12 O

12

15
4 +1

8 +1

14 18 +1

15 20 0

1

2

5

4
5

1949 Oct 49 Nov 49 Dec

10



120

Table 5a. Monthly and annual averages of 0p, multiplied by 100.

Ja Fe Mr AP My Je J1 Au Se 00 No Do Year

1952 .. .. .. .. .. .. .. 5o 57 49 4o 45
48

1955 50 49 57 64 51 40 55 45 .. .. .. ..

1940 71 62 so 65 6o 65 56 54 65 64 75 72 65
1941 68 84 103 68 54 52 62 62 7B 51 06 49 66

1942 45 56 9o 71 58 58 61 61 76 87 7o 52 62

1945 49 45 65 65 65 62 69 110 104 95 so 65 73

1944 61 52 77 67 45 58 26 45 51 55 25 54 49

1945 46 51 7o 59 48 52 44 52 45 49 55 61 47

1946 54 79 91 71 76 74 80 48 95 62 62 47 70

1947 56 54 106 77 66 74 69 96 111 89 61 54 76
1948 59 66 67 64 84 48 52 75 74 100 75 65 69
1949 72 7o 81 61 69 64 58 61 65 89 69 44 65

1950 59 67 63 82 74 64 66 85 91 96 81 73 76
1951 78 92 .. .. .. .. .. .. .. .. .. .. ..

Average for 1952/35 and 1940 to 1950

58 61 79| 68 61 54| 55 62 76 | 74 61 57 64

Table 3b. Monthly and annual averages of the differences (Ci — 0p),
multiplied by 100.

Ja Fe Mr Ap my Je Jl Au Se 00 No De Year

1932 .. .. .. .. .. .. .. +17 +16 +24 +18 +24
+17

1933 +15 +16 +14 +12 +11 +15 +19 +17 .. .. .. ..

1940 +11 + 6 + 1 + 5 + 9 + 9 + 7 +10 + 7 + 8 +11 + 7 + 8

1941 + 4 — 5 — 2 — 3 + 4 +11 + 4 + 4 + 2 + 7 e 7 + 9 + 4
1942 + 7 + 6 — 2 + l + 2 +10 + 5 + 5 — 5 O + l + 4 + 3
1943 + 3 + 5 + 3 - 3 O + 2 O — 9 ~14 — 6 — 1 - l — 2

1944 + 1 + 2 + 6 - 3 + 4 + 6 + 9 + 7 + 1 + 1 + 6 + 6 + 4

1945 + 2 0 — 1 ~ 4 — 7 — 1 O + 7 — 1 + 4 + 1 ~ 1 0

1946 + 2 — 8 - 6 ~12 ~13 ~11 ~11 — 7 ~11 ~12 — 8 ~ 5 — 9
1947 + l — 2 - 8 ~14 - 5 — 8 — 9 ~11 ~11 ~11 ~ 4 O — 7
1948 + 4 + 4 + 4 O — 6 + 6 + 4 + 4 — 1 — 3 - 1 + 4 + 2

1949 - 4 + 1 ~ 5 — 2 - 1 - 3 + 9 + 1 — 2
_

O + 5 + 5 0

Average for the ten years 1940 to 1949

+ 5 + 1 - 1| - 4 - 1 + 2| + 2 + 1 — 5 l— 1 + 2 + 5 o

Table 3 lists 3 days with Cp 3 2.2, 7 with 2.1, and 7 with 2.0

If, in addition to the days beginning at midnight Universal Time,
intervals of 24 hours with other limits are admitted, higher values

than 2.2 have occurred, e.g. the 24 hours beginning 1940 March 24,
12.00 U.T., would get Cp = 2.5, and the 24 hours beginning 1941

Sept. 18, 9.00 U.T., would get 0p = 2.4.

It should not be forgotten that the characterization of an inter—
val of 24 hours by a single figure for the whole earth has its limita-
tions and requires a compromise, especially if the day is partly quiet,
partly disturbed. It is therefore recommended to use as much as pos~
sible the indices for three-hour-intervals, for a local measure of

activity, the K—index provided by the nearest observatory, or for the
Earth as a whole, the planetary Kp—index. But there is a demand for
an objective measure of activity for a whole day and for the whole

earth, and this shall be met by Op; — If a local dailv measure of

activity is desired, a figure g£_will be suggested in Note 3.
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The method used to introduce Op, namely, assimilating 0f fre—

quency distributions by ranking, has been applied before in the stan—

dardization of K [2]. See also Note 1 for a transitory stage (daily

indices g and £2) now given up. In Note 2, typical Kp—values leading

to various figures Op are tabulated.

The monthly and annual averages given in Tables 3a and 3b will

be referred to in Note 5.

[5. General relation between Ci and Op. Tables 4 and 5 contain prac—

tically the same information in different arrangement. The correla—

tion-coefficient between Ci and Op is +0.962.

Table 4. Correlation—Table Ci..0p for the 3653 days, 1940—49.

Ti -

TP 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Sum

o 90 46 5 . . . . . , . . . . . . .

'

. . . . . 141
1 72205 96 9 2 1 . , . . . . . . . . . . r , , 385
2 3 80152 82 25 4 2 . r . r . , . , i . . . . . 348
3 l 12 87123 77 26 4 1 , , . . . . r . . . . . . 331
4 . . 28 76 87 74 26 10 4 . 1 , . . . . . . . . o 506
5 7 29 79 84 62 39 15 3 1 . . . . . . . . . . 319

6 4 27 64 67 45 32 8 . . . r . . . . . . . 247
7 l 6 29 54 49 60 23 8 3 1 . , . . 0 . . . 254
8 3 12 28 5O 49 44 24 6 , r . . . , . . . 216

9 . . . i . l 9 28 32 5O 54 21 8 . . . . . . . . 203
10 . . . . . . . 11 20 41 45 26 20 3 i r . . . . . 166

11 . . . . . . ,. 1 5 17 46 54 30 10 6 . l . . 170
12 . . r r . . . . . 2 17 46 59 32 7 4 . . . 167
13 r . . . r . . . . . 1 6 35 29 16 18 1 . . 106

14 . i . . . . . . . . . 1 9 28 22 21 9 6 r 96
15 . o . . . . . . . . . . 1 11 22 20 15 3 1 73

16 . . . . . r . . . . . l 1 1 6 12 13 10 1 , . 45
17 . . , . . r , . . . . . . . 3 5 11 11 9 2 . 41
18 . r o . . r . . . . . . . . . 1 2 5 l3 4 1 26

19 . 1 3 B 6 18

20 . , . . . . . . . . . . r . . . . . . 2 15 17

smh§65413753245°529sl52234217188197164164114 82
81

52
56

27
15 225653

For the 3653 daily values or Oi, Op, and, (01 - Op),
the arithmetic means are 0.646 0.645 + 0.003;

the standard deviations are 0.462 0.458 0.126.

The last two columns of Table 5 show that the scattering of (01 - Op)
is lowest at the two ends of the scale; but at no level the standard

deviation of (Oi - Op) exceeds 0.15.

The linear equations of regression according to least squares

adjustments, are,

Oi a 0.970 Op + 0.021 + R1 Op = 0.954 01 + 0.028 + Rp

the standard deviations of the residuals are, for 31, 0.126 and, for

g2, 0.125; the residuals of the equations Oi n Op + R, with R - Oi—Op,

have the standard deviation 0.126, practically not higher than those

for the least —

square residuals, R1 and Rp.
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Table 5. Frequencies of the excess E1 = 10 (ci - Up), for fixed

values of Op, for the 3655 days, 1940—49.

E1 - (Ci - 0p)
tend.

0p= -5 —4 —5 —2 —1 0 +1 +2 +3 +4 +5 +6 Sum Average dev.

0,0 . . . 90 46 5 . . . . 141 +0.04 0.07

0.1 . 0 72 205 96 9 2 1 0 1 583 +0.01 0.08

0.2 . 5 80 152 82 25 4 2 548 +0.02 0.10

0.3 1 12 87 123 77 26 4 1 . 531 +0.01 0.11

0.4 28 76 87 74 26 10 4 . 1 306 +0.02 0.15

0.5 7 29 79 84 62 59 15 5 1 - 519 +0.01 0.15

0.6 . 4 27 64 67 45 32 ’8 . 247 0.00 0.14

0.7 1 6 29 54 49 6O 25 8 5 l 254 +0.01 0.15

0.8 5 12 28 50 49 44 24 6 . 216 —0.02 0.15

0.9 1 9 28 32 50 54 21 8 203 0.00 0.15

1.0 . 11 20 41 45 26 20 3 1 . 166 —o.02 0.15

1.1 . 1 5 17 46 54 3o 10 6 1 . 170 —0.02 0.14

1.2 . 2 17 46 59 32 7 4 . . 167 —0.02 0.12

1.3 . 1 6 55 29 16 18 1 106 0.00 0.12

1.4 . 1 9 28 22 21 9 6 96 +0.01 0.14

1.5 . 1 11 22 20 15 3 1 73 —0.05 0.12

1.6 1 1 1 6 12 13 10 1 45 -o.05 0.14

1.7 . 3 5 11 11 9 2 41 -0.04 0.13

1.8 1 2 5 13 4 1 26 —0.02 0.11

1.9 . 1 5 8 6 - . . . . 18 +0.01 0.08

2.0 . . . 2 15 . . . . . . 17 -0.01 0.05

1
7 652788451245?09501

86
14

3
1

5655

The last line of Table 5 shows that the differences (Ci — Cp)

are, on 4 out 5 days, not higher than 0.1, more exactly

(Ci — Up) = 0.0 for 1245 days, or 54 per cent of all days,
= —o.l or +0.1 1654 45 ,

= —0.2 or +0.2 579 16 ,

= —0.3 or +0.5 151 4 _

The remaining 26 days (about 7 out of 1000 days) are listed in Table 6.

Table 6. Days with (Ci - Cp) numerically greater than 0.3,
from the years 1940—49.

Date lTi Tp I Kp-indicea Date JTi Tp] Kp—indicee

01 — Cp = + 0.4 (contd)

41 Je 9|10 4 [0+1—1+4- 5—1+2—2+ 48 Mr 11 8 4 10100+0+ 1+o+o+5—

46 J3 7 7 3 O+l+l-lo 20205020
,

‘

40 J0 29 6 2 O+1+l—0+ 1+10502—

40 No l2 16 11 2+0+2+5- 5+3+405+ 42 J0 25 6 2 l—l—1+l+ 20202020

49 Fe 5 12 7 200+1+1+ 2+2-405— 45 J5 l 5 1 0000000+ 001+5—50

45 Au 22 10 5 Ool-l+lo 1+4—405-
Ci — Op = — 0.4

Ci ‘ c. = + °'4
46 My 9 12 16 4+5—5—4+ 606—6—5—

42 J3 2 11 7 10205-20 5+3+4—5- 45 D0 21 7 11 506—5+5o 2010101+

45 Fe 25 ll 7 1-200+1+ 1+504040 47 AP 15 5 9 40405—50 5+502+5—

45 Ja 28 ll 7 2+1+1—O+ l+2+4+5- 46 J1 11 4 8 5+5+2+2+ 5—504—20

41 De 13 9 5 1+10202— 3—505020 46 00 5 4 8 30404-l+ 5~5+l-1~

44 No 10 9 5 0+0+202+ 50405000 49 J8 22 4 8 505+4+50 5—2—l+10

48 Au 19 9 5 100+O+O+ O+2-404+ 46 00 12 5 7 3+4—4ol— 1—10105-

4O Jr: 22 8 4 0+100+5+ 5+201+2+

40 N0 20 8 4 O+O+1+lo 1+2+204+
C ‘ 0P = ' 0'5

44 De 15 8 4 1—1—2-1+ 1-1—5040 43 Au 9[11 16| 8-6+4+5— 50502+40
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Selected_days differently characterized by 01 and Op.

(m1 - 10 Ci, Tp = 10 Up).

Pairs of days with Pairs of days with

equal Ci, different 0p different Ci, equal Cp

Date Ti Tp Kp-indioes Date Ti Tp Kp—indices

44 N0 28 2 0+00000+ Col-201+ 4O Je 29 6 2 O+l+l~0+ l+lo302—

45 J0 9 2 5 303—5+5+ 1—l+l—10 46 No 5 O 2 2+l+5-O+ 101m0+1+

4} Ja 1 5 1 0000000+ 001+3—30 41 Je 9 10 4 O+l-1+4- 3—l+2—2+

47 AP 15 5 9 40405-30 5+502+3— 44 00 28 2 4 2—3-3—2— 201+2+2—

46 Ja 7 7 3 0+l+l—lo 20203020 49 Fe 5 12 7 200+1+1+ 2+2—405—

45 De 21‘ 7 11 506-3+30 2010101+ 46 00 12 3 7 3+4—4ol— 1-10103—

41 Je 9'10 4 O+1-l+4— 3—1+2—2+ 42 No 25 12 9 202—2—2— 3040305+

47 Mr 24 10 13 5—605+5— 2+5—3—2+ 42 00 7 6 9 4+3+3+2— 3+301+2+

49 Fe 3 12 7 200+l+1+ 2+2-405— 40 No 12 16 11 2+0+2+5— 5+5+405+

46 My 9 12 16 4+5-5-4+ 606—6-5- 45 De 21 7 11 506—5+30 2010101+

40 No 12 16 ll 2+0+2+5- 5+3+405+ 45 00 24 18 16 4—4-4+6- 605+605+

47 Mr 4 16 18 7+7o7+7— 405+503o 45 Au 9 ll 16 8-6+4+3— 30302+4o

44 Ap 2 20 18 4+50808+ 60405040

46 J1 27 19 20 9—9-907— 5+4—4_2+ «This day underrated by 01

All days with All days with

01 = 0.0, Op = 0.2 or 0.5 Ci - 0.2, 0p = 0.0.

44 Se 16 O 2 0+202—1— 1+2sl-l— 40 J5 26 2 O O+OoOoO+ 0+1—1+2-

46 N0 3 0 2 2+1+5—O+ 101-0+l+ 41 N0 15 2 0 1-000+l— l—l—lolo

47 Fe 13 0 2 101+2—2— 2+loloo+ 44 No 22 2 0 0+00000+ O+201010

45 De 10 O 5 2—301+2— 1+100+0+ 44 No 28 2 0 0+00000+ Col—201+

46 Ja 21 2 0 00000000 l-lol+2+

All days with All days with

Ci = 0.3, Cp - 0.6 or 0.7 01 = 0.6 or 0.7, Op - 0.5

45 Ja 24 3 6 3+3—2—30 2+2—2+20 41 00 10 6 5 0+1—lol— l+205+2+

45 Mr 15 3 6 4—20203+ 501+1cl— 42 Au 30 6 3 1—10101+ 2-2+3+lo

46 De 3 5 6 4+302+3— l+l+100+ 46 Ja 7 7 3 001+1—10 20203020

47 00 22 3 6 304—302+ 5-1+102- 47 N0 30 6 5 101+2—20 1-2—3-3—

46 00 12 3 7 3+4—401- 1—10103- 48 De 23 6 3 200+201+ 2-105-3-

1 6. Discussion of days with large differences (Ci — 0p). Table 7 is

arranged to exhibit the essential

ween Ci and 0p.

reasons fer the differences bet—

The comparison with the 8 values of Kp for each day in Table 7

showa that, in general, Ci is higher than Op for such Greenwich days

which are disturbed in the noon or evening hours, while 01 is lower

for Cp if the main disturbance is restricted to the first three-hour—

intervals (Eighths) of the Greenwich day, up to about 09 Universal

Time. The reason seems clear: For the great number of European oh—

servatories the level of activity is generally low in the early mor—

ning hours, and high in the evening. This well—known daily variation

of activity, numerically expressed in the Conversion—Tables K into

Ks (IATME Bull. 12h), leads to an "European bias" in 0, which is

reflected in C1 (see also Note 4).
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[ii Systematic changes of (01 — Cp).‘An inspection of the excess—values

E1 = 10 (Ci — Cp) in Table 5 shows that there are significant changes

in E1 from year to year. Thus, plus-signs prevail in 1952/53 and in

1940, and minus-signs prevail in 1946. For a closer study, it must be

taken into account that Ei may depend systematically on Cp; in order

to make the groups of days large enough in each sub-division, five

levels of activity were kept separate, namely 10 Op = mp =(0, l,or 2h
(5, 4, 5);(6, 7, a);(9, 10, 11, 12);(15 to 20). The frequencies of E1 =

10 (Ci — Op) in each group were counted for each quarter year. As a

sample the complete table for one level of activity (Op = 0.9 to 1.2)

is reproduced here in Table 8. The shift in the frequencies from the

Eolar Year 1932/33 over 1940 to 1946/47 is quite obvious.

Frequencies of the excess E1 = 10 (01 — Up) for all days
with 0p = 0.9 to 1.2, for quarters (JFM a Jan.

FebruMarch, etc.) and years, Polar Year 1952/55,
and years 1940—49.

Ei= -3 -2 -1 0 +1 +2 +3 +4 +5 Sum E1= -4 -5 —2 —1 0 +1 +2 +5 Sum

32JFM . . . 2 5 6 5 . 2 16 45JFM . . . 2 6 4 1 . l5

53AMJ . . . 4 8 5 5 . . 20 AMJ . l 3 4 3 1 . . 12
JAS . . . 1 2 2 5 5 . 15 JAS . . l 2 5 l . . 7
0ND . . . . 2 . 6 . 2 10 0ND 1 . 1 2 3 1 l 2 11

Year . . . 7 15 11 19 5 4 59 Year 1 1 5 10 15 7 2 2 45

4OJFM . . 2 7 2 5 2 . . 18 46JFM . 2 5 4 4 5 . . 18
AMJ . . l 5 4 3 . . . 15 AMJ . 1 8 6 2 . . . 17
JAS . . 1 5 7 2 . . . l5 JAS . 3 1 10 2 2 . . 18
ONE . . . 7 6 6 2 . l 22 ONE . 5 3 5 2 5 1 . 19

Year
, , 4 24 19 16 4 . 1 68 Year . 9 17 25 10 10 1 . 72

41JFM . 2 8 7 7 2 . . . 26 47JFM . . 4 5 B 5 . . 20
AMJ 1 2 1 6 5 5 . . . 18 AMJ 1 . 9 7 4 . . . 21
JAS . 1 1 6 6 5 . . . 19 JAS . 5 5 7 2 2 . . 21
0ND . 1 4 5 2 l . . . ll 0ND . 2 5 2 4 l . . 14

Year 1 6 14 22 20 11 . . . 74 Year 1 7 25 21 18 6 . . 76

42mm . 2 , 1o 4 5 1 . . 20 48.11111 . . 1 . 8' 5 4 . 18
AMJ . . 5 5 5 1 l . . 15 AMJ . 1 5 6 4 4 1 . 19
J18 . . 6 9 5 2 2 . . 24 JAS . 1 . 4 8 10 . . 25
0ND l . 5 6 5 . 2 . . l7 0ND . . 2 8 7 5 l 2 25

Year 1 2 14 50 17 6 6 . . 76 Year . 2 6 18 27 24 6 2 85

45JFM . . 5 2 8 1 1 . . 15 49JFM . 1 6 9 5 5 5 1 28
AMJ . . 7 9 7 1 . . . 24 AMJ . . l 7 4 l 1 . 14
JAB 5 7 9 10 2 . 1 . . 52 ‘JAS . . . l 7 4 . 1 15
0ND 1 2 9 5 . . . . . 17 0ND . . 2 4 5 5 5 . 17

Year 4 9 28 26 17 2 2 . . 88 Year . 1 9 21 19 15 7 2 72

44JFM 1 1 4 6 6 1 . . . 19
AMJ . 5 4 7 2 1 . . . 17
JAS . . 1 2 . 2 l . . 6
01m . 1 1 2 1 3 2 . .» 10

Year 1 5 10 17 9 7 5 . . 52

All years 1940 - 1949.

E1— —4 -5 -2 -1 0 +1 +2 +5 +4 +5 Sum

82 165 208 142 58 21 1 706
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The average differences (Oi — 0p) for the 5 levels of activity

are given in Table 9. Main result: Compared with Op, the average 01

was, in 1952/53, too high by 0.07 to 0.26 units; in 1940, too high

by 0.06 to 0.09 units, and, in 1946 and 1947, too low, as much as

0.11 units of Oi or Up. One may say that 0p - 1.0 was expressed, in

1932/35, by 01 - 1.2; in 1940, by Ci - 1.1; in 1947, by 01 = 0.9.

Average differences (Ci - Gp), expressed in one hundredth unit

of 01 or 0p, for years and quarter years (JFM - January,
February, March, etc.) for the five levels of activity:

Level: I Years Seasons

012 — 32/53 40 41 42 43 44 45 46 47 4a 49 Jim W us om:
‘11

0.0 to 0.2 + 7 +6 +5 +3 +4 + 4 O — 4 — 1 +2 0 + 2 + 1 + 2 + 2 + 2

0.3 to 0.5 +22 +8 +5 +2 —2 + 5 O —10 — 3 +4 +2 + l 0 + 2 + 2 + l

0.6 to 0.8 +25 +8 +4 +5 ~6 + 2 -1 - 9 — 8 +2 +1 + l — 1 O — l 0

0.9 to 1.2 +21 +9 +2 +3 ~4 + 2 ~2 ~10 —11 +1 -1 + 1 — 4 - 2 O — l

1.3 to 2.0 +26 +6 +2 +1 ~4 +12 +8 — 7 -ll —2 0 + 2 — 4 - 6 + 1 - 1

The seasons (Table 9) have.little systematic influence (less

than 0.1 unit) on the average (0i - 0p), apart from somewhat smaller

values for the higher levels of 01 in northern summer. The monthly

averages for (01 - 0p), in the bottom line of Table 5b, are insigni—

ficant, not above a few hundredths of a unit or a. They show a trace

of the wellknown semi—annual wave in magnetic activity — so clearly

expressed in the bottom—lines of Tables is and 18 -, with a reversed

sign in (01 — Op), in keeping with the tendency of 01 to shift its

standard opposite to the general level of activity.

Shifts in the standard of 01 are important enough to be demon-

strated by two more examples. Table 10 shows the number of days with

Op - 0.9, as distributed according to 01, for four years. 01, in

1952/55 compared with 1947, was rated too high by more than 0.} units.

In 1949, no appreciable systematic difference appears between the

Levels 0p - 0.9 and 01 - 0.9.

Frequencies of Ci on days with 0p - 0.9
in selected years.

Year n - Ci - 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 Average 01

1952/33 15 . . . . 1 3 5 7 . 1 1.13

1940 26 . . . 1 5 11 8 1 . . 1.02

1947 19 l 2 6 2 6 2 . . . . 0.78

1949 29 . 1 6 5 6 8 2 1 . . 0.88
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Fig. 1 showa the two correlations between 01, 0p for the 596

days of the Second International Polar Year 1952/55, and for the 365

days of the year 1946. The number of days for each combination (01,0p)

(e.g., in 1952/53, 18 days with 01 - Up = 0.0, as days with 01 = op -

0.1, 17 days with 01 s 0.1, 0p = 0.0 etc.) is indicated by symbols,

and the reference-line Ci s Cp is drawn. In 1932/33, most symbols 11a

above the line Ci = Op (i.e., 01 was too high), in 1946, most symbols

lie below the line (i.e., 01 was too low).

It should be added that such large shifts of (01 — 0p) are cer—

tainly not due to Op. Whoever has worked with K—indices for non—

tropioal observatories will agree that any uncertainty remaining in

Kp, as the basis of Op, is restricted to the'lowest levels, 00, 0+

or 1-, say; such an extreme shift at the level C = 0.9 from Ci = 1.4

(for 1953 Jan.22) to 01 - 0.5 (for 1947 April 15 could never have

occurred in Op, since Cp = 1.4 (see Table 13) corresponds to Kp - 5—,
while Op = 0.5 corresponds to Kp = 2+, two levels of K which are much

too far apart to merge in the average for 88 indices (11 observatories,
8 intervals).

Systematic shifts in (01 - Op) tend to blur the correlation (Ci,

Op). This is easily seen from Fig.1: Superposition of the two diagrams

for 1932/33 and for 1946 would give a much wider scattering. Numerical

data follow:

1932/53
1932/33 1946

+1946

Number of days 396 365 761

Average 01 0.65 0.61 0.63

Average Cp 0.48 0.70 0.59

Average (Ci - Op) +0.17 -o.09 +0.04

standard deviation of 01 0.49 0.49 0.49

Standard deviation of Op 0.41 0.48 0.45

Standard deviation of (01 — Cp) 0.15 0.12 0.19

Correlation—Coefficient r(ci,cp) +0.96 +0.97 +0.92
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l 8. Causes for shifts in the standard of Ci: Two main causes are ob—

viously possible: Every change in the membership of the C—observato—

rise-addition of new stations as well as termination of old stations—

may alter the average 01 in as much as the standards of the individu—

al C at these observatories differ.

If the C's for three observatories furnishing many twos like Tr,

Lo, RS were replaced by the C's of three stations furnishing many

zeros like He, Ch, Am, the average Ci for 1949 would already be de—

pressed by 0.1 unit. This would occur even if all other stations kept

their individual standards faithfully during their collaboration.

The other cause for shifts in Ci might be a change in the stan—

dard of C at individual stations, either gradual in the course of the

years, or abrupt with a change in the observer or in the scaling

practice.

Table 11. Average characters 0, for days with 0p = 0.5 end for days
with Op = 0.9, given by 11 observatories designated

A to L, in 5 selected years.

n = number of days with Cp = 0.5 or 0.9.

Year [nlAlBlchlEIFchHIJIKIL

1932/33 27 0.8 0.5 0.4 0.6 0.3 0.1 1.0 0.6 1.0 1.5 1.0

1940 28 0.0 0.0 0.2 0.0 0.5 0.1 0.6 0.1 0.4 1.5 1.0

1945 24 0.0 0.1 0.0 0.0 0.1 0.0 0.4 0.2 0.5 1.5 1.0

1946 54 0.0 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.6 1.1 1.0

1949 32 0.0 0.2 0.0 0.0 0.0 0.0 0.5 0.1 0.8 1.4 1.0

Cp = 0.9

1932/35 15 1.0 0.9 0.9 1.0 0.7 0.5 1.7 1.0 1.2 1.9 1.0

1940 26 0.5 0.8 0.8 0.7 1.0 0.5 1.5 0.5 0.9 1.9 1.0

1945 12 0.2 0.7 0.5 0.5 0.8 0.2 1.2 0.7 1.1 1.8 1.0

1946 20 0.0 0.0 0.0 0.2 0.6 0.1 1.2 0.6 1.0 1.7 1.0

1949 18 0.1 0.6 0.0 0.6 0.4 0.0 1.1 0.4 1.0 1.9 1.0

Such shifts of stations—standards of C have occurred in a sur—

prising number of cases. A typical sample, from more extended studies,

is shown in Table 11: For eleven stations — whose names are replaced

by letters A to L since no inducement for further enquiries is intend—

ed —, and for 5 years, the characters 0 for all days with Cp = 0.5

were averaged for each station, and the same was done for all days

with Cp = 0.9. An inspection of Table 11 — with the shocking changes

in station-standards by as much as one whole unit of C — will demon—

strate how precarious the basis of Ci actually is.

G. van Dijk finished a detailed discussion [9] on the activity

in the year 1950 — resumed recently by H.H.H0we [5] - by the conclu—

51on"...that the standard of characterisation was stable in the in—

vestigated period 1921 to 1954, so that Ci can be used as a measure

of magnetic activity, not only for intervals of weeks and months,
but also for intervals of years."
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The evidence given in our §§ 6 to 8 is, however, rather convincing

in tracing quite definite changes in the standard of Oi during the

years 1932 to 1949, which discredit monthly and annual means of 01

(See also Note 5).

9. Statistical aspects of Ci. It is of interest to recall the concep—

tion of the international character figure 01 as envisaged in 1905 by

Adolf Schmidt [4]. He vigorously rejected all proposals to make any

numerical prescriptions for the method of assigning the characters

0 n 0, l, 2, on the contrary, that method was left entirely left at

the discretion of the directors of each observatory. It is true that

G. van Dijk [9], who was in charge of the derivation of Ci up to 1939,

occasionally wrote letters to such observatories whose standards of o

differed too much from that of most observatories; but otherwise,

Schmidt‘s principle of estimating 0 ad libitum has been adhered to

until to—day.

Schmidt's attitude was due to his belief (now refuted by the K—

index) that objective numerical measures of activity, applicable to

all observatories, could not be provided without an unjustified amount

of labor. He realized, of course, the psychological reasons for danger-
ous shifts of standards, but, fortunately, the consequences of that

arbitrariness have been less disastrous than they might have been. In

fact: those evil spirits which have so often played havoc among gec—

physical statistics, have, in the past, had mercy on gecma neticians,
in providing them with a good series of oi whose defects(§ 6 - 8) are

small compared with its merits.

How miraculous this result is, has been shown by Table 11. Another

aspect is given by some simple considerations: Assigning characters

0 u 0, l, or 2 for a year (say, 1949) at a single station is equivalent

to "ranking" the daily magnetograms in the order cf their activity,

and to choose two limits, an upper one for C - 0, and a lower one

for C = 2, much as described by H.H.Howe [5]. Imagine now, that g};

observatories would agree to choose those limits so that everywhere,the
days in 1949 with C - 0, l and 2‘in 1949 should number (say) 100 : 200

: 65. Because of the high correlation of magnetic activity at different

stations, the ranks given to each day would not differ much from sta~

tion to station. The majority of days would then be classified alike

at all stations, so that, in the average for all stations, 80 days

(say) would have 01 - 0.0, 150 days Ci = 1.0, and 50 days 01 = 2.0,
and only the remaining 85 days (say) would have intermediate values

of 01. This, of course, would be highly indesirable, because 01 would

then fail to distinguish neither the really quiet days nor the days

with great storms.

Fortunately (l), the observatories disagree heartly in the per—

centages of 0 - 0 or 2: for instance, in 1949, the number of days

with C - O 1 2

was for cho 50 139 196 days, average 0 - 1.45
for Abinger 56 299 50 days, average 0 - 0.98
for Honolulu 357 24 4 daya, average 0 - 0.09
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These great differences in "sensitivity" of the observatories cause

that customary fine gradation in 01, as shown, e.g., in the frequen—

cies of Table 4 (See also Table 17).

A few possible modes how the ei—soheme might have worked will be

demonstrated for the year 1949: Three groups, of 10 observatories each,

were selected, with many twos (sanguine), with many ones (equable) and

with many zeros (impassive). The observatories, and the average percen-

tages of the number of characters 0 - 0, l, 2 assigned in 1949 by each

group, are:

Sanguine group: Tr So Lo RS Me W1 Ma Ag Eb Ks, 0:1:2 = 20:49:51.

Equable group: 00 Le Es SW Ab OF Na Tl Ka Pi, 0:1:2 = 51:60: 9.

Impassive group: N1 Ch ZS SJ Ho En El Ap Wa Am, Oxla2 - 76:22: 2.

The average characters of the year 1949 for the three groups are 1.11,

0.78, and 0.26 (see also Note 5. Table 17).

15101520253051075202530 51015202530
vlllvlllwvvv

. 111*!

1949 'Aprl‘il
‘

May _June

Ci

CD

C‘i—Cp 'I'mI'bln'rB-n'”Truth--m"'1-nnlsl-‘In-"Tfi-r-x-’r’°-n’-‘-’-n'Ln--m-
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Equable f
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Key for character-figures
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._l_I

1 2 o o2. o ,
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000102030405060708091014121914115 51.775 192° °»o-1 .04

Fig.2.Varioue kinds of daily magnetic character—figures, 1949 April 1

to June 50. 01 - International, 0p = planetary; and average daily cha-
racters for three roupe of ten observatories each, preferring o = 2

(sanguine), c - l gequable), or G - 0 (impassive).

Fig. 2 shows the agreement between Ci and Op Just as clearly as

their good gradation. The average characters for the three sensitivity—
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groups show the features to be expected; of the 91 days, the following

numbers had

Character figure = 0.0 to 0.2 0.8 to 1.2 1.8 to 2.0 0.3 to o.7,or
1.5 to 1.7

for Ci 18 18 2 55

for Op 15 18 2 56

for "Sanguine" group 4 30 13 44

for “Equable” group 15 57 5 56

for "Impassive" group 65 9 l 16

There is an analogy to photographic emulsions : The picture of

the changes of magnetic activity from day to day as given by Ci or

Op, has excellent half—tones as well as good contrasts ; the sanguine

group is somewhat “over—exposed", the impassive group "under—exposed",
while the equable group gives a "grey" picture.

All three sensitivity—groups agree, with Ci and Gp, on 2.0 for

1949 May 12, and, With 01, on 0.0 f0r 1949 May 18. For the latter day,

0p = 0.1, because the B Kp—indices 0+1—l—lo l—l—l+1+ lead to G a 28,

above the lower limit G = 23 for Cp = 0.1. In this case, Cp is more

sensitive against small disturbances then Ci (Note 2).

Additional Notes.

Note 7: The daily sum of K—indioes, and the indices B and Bp. Some

tables of individual K—indices as well as of Kp—indioes give daily

sums of the 8 indices. Those sums serve to check the entries, and to

pick out quiet and disturbed days. But neither that sum nor the simple

average of the eight K—indioes can be regarded as adequate measures

of activity for the day. The K—index is, namely, roughly proportional

to the logarithm of the three—hour-rnnges ; a day with 8 intervals

K = 1 would certainly be considered quieter than a day with six 0's

and two 4's, or with seven 0's and one 8, all three days providing

the simple K-sum 8.

This has been the reason to introduce [6] the daily index 25 By

means of a key similar to Table 1, every K~index was transformed into

an equivalent range, the average of those ranges for the 8 intervals

of the day was computed, and that average range, by an inverse appli—

cation of the key, was re—transformed into the K-soale and named B.

Similar weighted averages
- with the weights g given here in Table 1 —

were used to provide daily planetary indices Bp, on the same scale

of 28 steps as Kp. In Table 12 (a precursor to_Table 2), the upper

limits of G for each step of Bp are Written behind each value of Bp.

Table 12. Upper limits of daily sums G of g for daily indioes Bp.

Bp G Bp G Bp G Bp G By G

2— 52 4— 196 6— 588 8- 1544
00 8 20 64 40 240 60 692 80 1772
0+ 19 2+ 84 4+ 288 6+ 820 8+ 2144

l— 28 5- 108 5— 344 7- 972 9- 2800

lo 36 50 132 50 412 70 1144 So ..

1+ 44 3+ 160 5+ 492 7+ 1532



131

These Bp—indices were given for 1952/53 (IATME Bull. 120). They were

also computed for all days of 1940 — 1949 and used in the assimilation

of the Cp-soale to the frequency—distribution of Ci.
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Figure 3. comparison of scales.

The 28 steps of Bp gave, at the lower and upper ends of the scale,
a somewhat more detailed classification than the 21 steps of 01 (see
Fig.5). In 1952/53 and 1940-49, the lowest level Bp - 00 was reached

on 8 days only:
1955 Febr. 17; 1940 March 15, March 18, Dec. 8; 1944 Nov. 13;
1945 Jan. 24, Oct. 11, Dec. 4.

All these days have 0p - 0.0 (of course) as well as Ci - 0.0,
except 1940 March 15 with 01 - 0.1.

On the other end of the scale, Bp - 7+, which has nearly the same

lower limit in G as 0p I 2.0, occurred, in the 10 years 1940-1949, on

12 days, Bp - 8— on 4 days, Bp - 80 on 4 days, and B9 - 8+ was reached

on two days, 1941 July 5 and Sept. 18. All these are the usual Green—

wich days. For the 24 hours beginning 1940 March 24 at noon, Universal

Time, Bp - 9-; and for the 24 hours beginning 1941 Sept.18 9.00 U.T.,

Bp = 90. This shows that the whole range of Bp may occur, in the
case of 1940 March 18 and March 24 the extremes 00 and 90 occurred a few

days apart!) and, therefore, the extension of the Cp—soale beyond 2.0

has been recommended.

H B and Bp have now been given up in favor of ck (Note 3) and Op.”
Specimen for 02. The definition of up as given by Tables 1

and 2 is illustrated by Table 13. The first two columns give 8 Ep-

indices which are nearly equal, and for which the sum of the weights

g leads to the lower and upper limits of G for Cp according to Tablez

(The order of the eight Kp—indices
— here arranged increasing — is,

of course, irrelevant for Op). The last 5 columns give various com—

binations of low and high Kp—indices.

It is perhaps surprising that a day with 0p = 0.0 may have seven

intervals with Kp = 00 and one interval with Kp = 4- (a disturbance

beginning in the late evening). Since Kp - 00 is quite rare, such

extreme combinations will hardly ever occur. It would have been easy

to introduce additional restrictions in the definition of Op, for

instance, to say that 0p = 0.0 should have no Kp beyond 2-, say. But

such complications—beyond the limits of G set in Table 2—appear rather

unnecessary, because the characterization of a day with intervals un-

equally disturbed requires a compromise in any case. Moreover, 0p

shall continue the standard of Ci, and the reader is asked to refer

to the diagram in IATME Bull.No.12b, pp. 109-110, which demonstrates

the great variety of combinations of eight Kp—indices which, in the

past, have occurred on days characterized by identical values for 01.

Continued absolutely quiet conditions on the whole Earth for

more than a few hours are so rare, that even 0p = 0.0 does not exclude

the occurrence of small disturbances at some polar stations beyond

the limits set for K = 0; even the quietest day of 1932/35, namely,
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1935 Febr. 17, with Kp a 0000000+ 00000+00 (see IATME Bull.N0. 12d,
p. 23) brought, at Fort Rae [7], passing disturbances with hourly

ranges in H and Z up to 60 7, and 5 local K—indioes 2.

Table 13. characteristic values of Kp—indices leading to Op.

7x00 7x0+ 6x00 5x00 33:00
+ 1x + 1x + 2x + 5x + 5x

00000000 00000000 O+O+l—1— l—l—l—l— 4- 20 2+ 20 lo
0+1-l—l— l-l—l—l— 10101010 lolol+l+ 4+ 3+ 30 2+ 2—
10101010 101+l+l+ l+l+l+l+ 2-2—2—2— 5— 40 4- 3— 20

l+l+l+2~ 2—2—2—2— 2—202020 20202020 50 5— 40 5+ 2+
20202020 20202020 2020202+ 2+2+2+2+ 5+ 50 4+ 4— 3-
20202+2+ 2+2+2+2+ 2+2+2+2+ 2+2+3-3— — 5+ 5— 4— 30

2+2+2+2+ 2+3-3-3- 2+2+3—5— 3—3-5-5— 60 6— 5— 40 3+
2+3-3—3- 3—3-3-3- 3-5-3—3— 5-3-3030 6+ 60 50 4+ 3+
5—5-3-3- 3—303030 30503030 30303030 7- 6+ 5+ 5— 4—

50503030 3030303+ 30303+3+ 3+5+3+3+ 70 7— 6- 5— 4o
303+3+5+ 3+3+3+3+ 5+5+3+4— 4—4—4-4— 7+ 70 60 50 4+
5+5+4-4- 4-4-4-4— 4—4-4-4— 4-4—4040 a— 7+ 6+ 5+ 4+

4-4—4—4— 4-404040 40404040 404o4+4+ 80 80 7- 6- 5-
40404040 404+4+4+ 4+4+4+4+ 4+4+5-5— 8+ 8+ 70 60 50
4+4+4+4+ 4+5—5-5— 5-5—5—5— 5—5—5—5— 9— 9- 7+ 6+ 5+

5-5—5-5— 5-5—5-50 5-505050 50505050 9- 9— 8- 7- 6—
50505050 50505050 5+5+5+5+ 5+5+5+5+ 90 90 80 70 60
5+5+5+5+ 5+5+5+6~ 6-6—6—6— 6—6-6—60 .. .. 8+ 8— 7—

6—6—6-6— 6—6—6060 60606+6+ 6+6+6+6+ .. .. 9- 8+ 70
606+6+6+ 6+6+6+6+ 70707070 70707+7+ .. .. 90 9- 80
70707070 707+7+7+ 7+7+8-8— 8—8—8—8— .. .. .. 90 8+

7+8+8+8- 8—8—8-8— 80808080 808+8+8+ .. .. .. .. 9-
80808080 80808+8+ 80808080 8+8+8+8+ .. .. .. .. ..

8080808+ 8+8+8+8+ 8+9-9—9— 9-9—9—9- .. .. .. .. 90

9—9—9-9— 9—9—9—9- 9—9-9—9- 9—909090 .. .. .. .. ..

9-9-9—9— 90909090 90909090 90909090 .. .. .. .. ..

Lower limit Upper limit0 ’6

.u.

...

..~

u.-

0-.

n-.

~.~

\J'i-F

UNH

OKDG)

\Imw

$UM

HOKD

(DQU'SUl-PW
NI—‘O

NM

NNN‘NHH
HHH

HHH

HHO

000

000

one

Note 3 . Local daily character—figures Ck and Cs. Every observatory
that scales K-indioes may, if it wants to do so, derive a local daily
character—figure ck by a process similar to that by which 0p is derived
from Kp. The following weights are proposed:

Table 14. Weights k to be assigned to K—indices to derive Ck.
K - 0 l 2 3 4 5 6 7 8 9
k - 0 5 7 15 27 48 80 140 240 400

The sum of the 8 values of k for the day is used as G in the key given
in Table 2, and the result is called Ck.

Example (Cheltenham): 1949 June 5. K—indicee 5545 4455. Sum of
weights k, according to Table l4, 15 + 3 x 27 + 4 x 48 - 288, from
Table 2,therefore. Ck = 1.4.

Observatories for which conversion—tables (to convert K—indioes
into standardized Ks—indicee) are available (IATME Bull.N0. 120, pp.

99—101), may also derive from Ks, via Tables 1 and 2, a standardized

character-figure £3 to approximate Cp.



133

Table 15. Daily character—figures, April to June 1949, world-wide 01

and 0p, and local as and ck for Wingst and Ghelteuham,
indicated by their tenfold values Ti, Tp, Ts, Tk.

(As a local daily measure of activity, ck derived from local

K—indices, is recommended .

April 1949 May 1949 June 1949

Ts Ts Tk Tk Ts Ts Tk Tk Ts Ts Tk Tk
“1‘1” Wn on Wu 0h

T1 T1” Wn on Wu on T1“ Wn on Wn on

1 5 2 5 4 5 5 2 1 1 0 2 O 7 7 8 8
'

7 8

2 2 5 5 1 4 1 5 6 5 6 6 5 5 6 6 6 5 6

5 5 5 6 6 5 4 12 12 12 9 10 B 6 6 5 6 5 5

4 2 5 2 5 2 2 15 13 14 12 12 12 17 17 17 17 15 15

5 2 5 5 4 4 5 9 10 11 7 10 5 16 17 16 16 14 14

6 1 2 5 2 2 1 8 9 10 8 10 8 12 12 15 15 12 11

. 7 15 15 12 14 11 11 4 5 5 4 5 4 8 7 8 6 B 7

8 18 18 18 18 16 16 6 6 10 4 10 4 2 5 5 5 5 5

9 5 5 5 5 4 4 9 9 9 9 9 8 5 4 7 4 7 4

10 11 15 12 14 12 12 6 6 8 5 8 6 1 1 l 1 1 0

11 12 15 14 15 12 11 10 9 7 8 7 8 2 2 2 1 2 4

12 14 12 11 15 10 11 2O 20 20 2O 19 20 15 14 14 15 12 11

15 11 12 15 11 11 10 16 17 17 17 14 15 10 11 11 10 10 9

14 9 10 7 11 6 10 9 10 11 9 10 8 4 5 4 5 4. 5

15 6 6 9 5 8 5 5 4 5 5 5 5 8 7 9 9 9 8

16 7 8 10 9 10 8 8 9 8 9 7 9 4 4 7 5 7 5

17 6 7 6 7 7 6 5 4 5 4 4 4 6 5 5 8 4 7

16 4 5 5 4 5 4 0 1 1 1 1 1 8 8 10 8 10 9

19 5 5 2 5 2 2 5 2 4 5 4 2 4 5 3 5 7 5

20 1 2 2 2 2 1 1 1 2 1 2 1 2 5 3 2 4 3

21 1 2 2 4 1 5 5 4 5 5 5 4 2 2 5 2 4 2

22 2 2 2 2 2 1 6 4 6 5 7 5 7 6 5 9 5 7

23 45 42 51 45 75 75 12 40 4o

24 54 55 54 34 42 42 54 44 54

25 5 5 5 5 4 2 5 5 5 5 6 2 8 8 10 7 9 7

25 5 4 5 5 4 4 4 5 5 2 5 1 5 5 5 4 7 4

27 7 8 9 7 7 5 4 5 5 2 5 2 3 5 5 6 5 6

28 5 5 4 4 4 5 2 5 2 2 5 2 4 5 4 7 4 6

29 9 9 9 5 9 3 0 l 0 0 0 0 7 9 10' 8 9 7

50 1 2 2 l 1 1 15 14 15 14 13 11 4 4 5 4 6 4

51 15 15 15 15 12 12

In Table 15, the ten—fold values Ts and Tk of Cs and Ck, for

Wingst and Cheltenham, are compared with Ti - 10 61 and Tp a 10 Op. It

appears that the approximation to Cp is not much improved by the use

of the standardized Egrindices instead of the original K-indices [2].
Therefore, the use of the simple ck may he recommended.

For any individual observatory, the weights k given in Table 14

could be further adjusted to improve the similarity of OK and Up; it

would also be possible to shorten the process (K to Ks to g to G to

Gs) by introducing, for every season, separate conversion—keys (K to g)
for each of the eight three-hour—intervels.'But it is doubtful whether

the result of such refinement would pay the effort.

The way from the K-indiees to Cp proposed in this paper(§ 0 goes
via Kp. Another possibility — namely (K to ck to 0p) — is ruled out as

it would be open to some of the objections (§ 9) to the Oi—soheme.
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_Looal bias in C and Ci. The daily variation in the target—

sectcrs of solar particle radiation P (see the discussion in [8])
makes the North—European observatories(e.g. Tromso, Sodankyla, Dom—

bés, Rude Skov, Wingst, in longitudes 9° to 290E) alternate in sensi—

tivity to P, so—to—say, with the North—West American observatories

(e.g. College, Msanook, Sitka, in longitudes 113° to 148°W):
The intervals 06 to 09 GMT and 18 to 21 GMT

are in N—Europe quietest most disturbed
in NW—America most disturbed quietest.

Consider two Greenwich days,D1, most disturbed between 06 to 09
GMT, and D2 most disturbed between 18 to 21 GMT: Comparing D1 with

DZ, Europe will have a bias to regard D2 relatively more active, and

West—America will have a similar bias towards D1. This would show in
0k and presumably in 0 too. Since so many observatories furnishing
C—oharacters are in Europe, this bias may also be expected in Ci: and

in fact, apart from the shift in (01 — Cp) from year to year, the days
with positive (01 — Cp) are, in general, more disturbed in the evening,
'while those with negative (Ci — Op) are more disturbed in the morning
of the Greenwich day. This has been pointed out in § 6; two more groups
of days (Table 16) with large differences (Ci — Op) will now be dis—

cussed by means of local K—indioes and character—figures Ck (Note 3).
Table 16. K~indices and local Ck—figures for selected days at

European and at NW—American observatories.

1933 1947 1949 1949 1949
Jan.22 April 15 Febr.3 Febr.4 Jan.22

01:1.4 01-0.5 01-1.2 01:1.2 01:0,4

Cp=o.9 Op=0.9 Op=o.7 0p=l.3 Op-o.8

KP 32212333 as 23%: KP 32s as: $654 22s 32s as
European group

Do 0131 2575 4313 3313 TI 1000 1155 4533 3200 4332 3223
RS 0121 2445 4322 3223 So 1001 2166 5533 3100 3222 3122
Wn 1231 2545 4322 3323 RS 1011 2154 6432 2100 3333 2111

Ck- 1.1 0.8 0.9 1.0 0.6

NW-Amerioan group

Co 1232 4433 3444 3322 Go 1000 2133 4555 4311 2264 4200
Me 0341 2333 3444 3222 Me 1011 1223 6765 5211 2254 4111
Si 0332 3433 2434 2211 $1 1011 1133 6656 5201 2253 3200

aka 0.6 0.9 0.2 1.5 0.9

The first pair of days in Table 16 are the extreme oases of Table

10: Both have Op - 0.9, but 1933 January 22 has Oi = 1.4, and 1947

April 15 has Ci = 0.5. The second group are the days with the greatest

differences (Ci ~ 0p) in 1949,.name1y 1949 Febr.3 (Ci = 1.2, 0p a 0.7)

and Jan.22 (Ci = 0.4, op = 0.8). The K—indices for Febr. 4 (01 a 1.2,

Cp = 1.3) are given too, because it is quite characteristic to see, in

the disturbance extending through the three—hour-intervals 1949 Febr.3,

18.00 GMT to Febr.4, 15.00 GMT,how the local European bias raises the

two K~indices 18.00 to 24.00, while the American bias raises the three

K—indices, 6.00 to 15.00. Ci is 1.2 for both days, 1949 Febr.3 and 4,

obviously as a result of the "European bias" emphasizing the evening

disturbance of Febr.3 against the forenoon disturbance of Febr.4.

Both Febr.4 and Jan.22 (with Cp = 0.4) appear in Ci grossly underrated

against Febr.3, from the standpoint of the American observatories.
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Note 5 . Characterization of months and years. The difficulty to cha—

racterize, by a single figure, a whole day, with different levels of

magnetic activity, is even more pronounced in the case of whole months,

years etc. In recent discussions «5] and [83, it has been proposed to

consider frequencies of Kp—indices.

Table 17. Average characters for months and year, 1949,f0r twelve

typical observatories, and frequencies of

characters for 1949.
Mean Mean

Tr L0 RS Ni Ch H0 Am 00 Le Es Ab T1 Ci Op

Ja 1.1 1.5 1.5 0.6 0.1 0.1 0.5 0.7 0.7 0.8 1.0 1.0 0.68 0.72

Fe 1.1 1.5 1.5 0.6 0.2 0.0 0.5 0.5 0.7 0.7 0.9 1.0 0.71 0.70

Mr 1.2 1.5 1.4 0.5 0.5 0.1 0.5 0.5 0.7 0.8 1.0 1.1 0.75 0.81

hp 1.1 1.4 1.5 0.5 0.1 0.0 0.2 0.4 0.6 0.6 1.1 0.9 0.59 0.61

My 1.5 1.5 1.5 0.4 0.2 0.1 0.2 0.6 0.7 0.7 1.0 1.1 0.68 0.69
Je 1.5 1.5 1.4 0.3 0.1 0.0 0.2 0.7 0.7 0.8 1.0 1.0 0.61 0.64

J1 1.0 1.5 1.2 0.4 0.0 0.0 0.0 0.5 0.5 0.6 0.8 0.7 0.47 0.58

Au 1.5 1.5 1.4 0.5 0.2 0.1 0.2 0.8 0.8 0.8 0.9 1.0 0.62 0.61

Se 1.5 1.5 1.2 0.5 0.1 0.1 0.2 0.6 0.7 0.6 0.9 0.8 0.61 0.65

00 1.6 1.7 1.6 0.7 0.5 0.3 0.4 1.0 1.0 1.1 1.2 1.2 0.89 0.89

No 1.5 1.5 1.5 0.6 0.2 0.2 0.5 0.8 0.8 0.9 1.0 1.0 0.74 0.69
De 0.8 1.2 1.0 0.5 0.0 0.0 0.1 0.5 0.7 0.6 1.0 0.8 0.49 0.44

Yearl.2 1.5 1.4 0.5 0.1 0.1 0.2 0.5 0.7 0.7 1.0 1.0 0.65 0.67

Number of days in 1949 with O a 0, l, or 2

a:

O 67 50 57 202 517 337 292 148 124 118 90 77

1 147 159‘165 159 45 24 67 205 222 224 229 228

2 151 196 165 4 5 4 6 14 19 25 46 50

In order to demonstrate the inedaquecy of monthly averages of Oi,

Table 17 gives averages characters for twelve typical stations, for

the months and the year 1949.

The monthly averages 0f 01 vary so little, that the shifts in

the standard of Oi (§ 7) distort the impression of the activity level

given by the average Oi. For instance. the average character—figures

are

Oi: Cp= Oi= Gp=

for December 1952 0.67 0.44 for the 15 months 1952/55 0.65 0.48

for June 1946 0.65 0.74 for the year 1946 0.61 0.70

Of course, the average Op is a more reliable indication of the rela—

tive level of activity. But despite of their uncorrupted standard,

the monthly averages of Op are disappointing because they give a too

colourless picture: Low averages of Op can, it is.true, be relied

upon as indicating a quiet month, but medium or high monthly averages

may be misleading. The most blatant case is that of March 1940, with

the average Op - 0.80, Oi = 0.81. That month brought, up to the 25rd,

8 days with Op = 0.0 or 0.1, but in the last 9 days, there were three

days of intense storm with Op = 2.1. The average Op for the first

25 days is 0.40, for the last 9 days , 1.74. If we look for a month

with a similar average Op, we find April 1950, in which the most
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disturbed day had Op = 1.6 only, and no Kp higher than 7—. In the

month with the highest monthly average of Op, September l947 with

Op = 1.11, no day reached the level Op = 2.0.

Similar remarks have sometimes been made to discredit the K—

indices: Hourly ranges, plotted in gammas, give, to the unexperienoed

eye, a much more pronounced picture of the changes in activity than

K—indices. Indeed, a change of K from 6 to 9 means, of course, a

much bigger numerical increase in the ranges than that from K = l to

K n 4 (see Table 14). It should, however, be remembered that the K—

index is approximately a logarithm of a range. Likewise, Oi or Op

are somewhat conservative in their scale; the picture of a great

magnetic storm connected, to the geomagnetioian,with Oi = 2.0,is a

result of training and experience rather than the impression made

by that modest figure. It would have been easy, of course,
— though

uneconomical — to devise more impressive scales, with graphs consum-

ing more paper than the current note—script for K, Kp or Op:

Now, in spite of all arguments that speak in favor of charac—

terizing months etc. by frequencies of Kp, there will probably a1—

ways he a demand for monthly measures of activity expressed by not

more than one figure, and magneticians should try their best in that

direction. As demonstrated above, the average Op is not good; it

fails to express the great difference of the two model months, A

and B, discussed in [9], which have different numbers of very quiet

days (Op - 0.0), moderately disturbed days (Op - 1.0), and storm

days (Op - 2.0), namely,

A with 5 days 0.0, 25 days 1.0, no day 2.0,
B with 15 days 0.0, 5 days 1.0, 10 days 2.0,

but the same average Op - 0.85.

A compromise seems possible by using the conception of the

average amplitude, introduced in one of the first K-papers [6], in

the following form: Every Kp—index is replaced by its weight 3,

according to Table 1. The average of the g is computed and doubled.

That gives the average amplitude Ag, in gammas,for a standard obser-

vatory. This computation may be abridged by using the monthly frequen—

cy—tables or Kp - such as those given in IATME Bu11.No. 120, pp.

131—133. Local measures may be computed from the K—indices, using

the weights k from Table 14.

Table 18 of average amplitudes Ap has been computed for the

147 months for which Kp-indices are available. It will not be dis—

cussed here, except to say that Ap proves to be superior to Op in

ranging the two months March 1940 and April 1950 mentioned above,

with nearly equal average Op, more reasonably: March 1940 gets the

highest value of Ap for the whole series, 75 75 while April 1950

gets 57 )Ionly. Ap agrees with Op at the lowest levels of activity:

The months of July and November, 1944, with the lowest average

Op - 0.26 and 0.25, get also the lowest average Ap - 11 and 12;V.
-

With the u—measure, Ap shares the emphasis on the most intense

disturbances.



137

Average amplitudes A13 for months and years. Unity .

Ja Fe Mr Ap My Je Jl Au Se 00 No De Year

1932 .. .. .. .. .. .. 23 24 20 17 18
21

1933 19 23 25 25 23 17 15 18 .. .. .. ..

1940 30 25 73 35 27 33 24 21 2B 28 32 29 32

1941 28 36 66 3O 21 22 39 33 53 23 32 23 34

1942 18 23 45 34 16 16 25 26 34 45 29 21 28

1943 21 19 26 28 29 25 29 62 31 47 40 28 34

1944 25 24 35 3O 19 16 11 18 20 22 12 27 22

1945 20 22 34 26 18 14 l9 14 19 22 15 26 21

1946 25 44 67 40 35 32 44 23 69 26 23 18 37

1947 25 23 64 35 28 32 32 51 64 46 28 21 37

1948 24 25 35 26 38 20 20 4O 3O 54 32 26 31

1949 41 29 3B 28 37 28 15 28 26 51 31 17 31

1950 24 35 29 37 33 28 28 49 45 56 41 32 36

1951 32 43 .. .. .. .. .. .. .. .. .. .. ..

Average for the years 1932/33 and 1940 to 1950
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Errata

In the list of observatories the observatory Ta arrived too late

for inclusion.

The name of the observatory Ta is Tamanrassst. The collaborator is

Castet—Billaud. Geographic coordinates of the observatory are:

¢ = 22.80 N, A = 5.50 E. Instruments have normal sensitivity with

velocity 10mm‘per 9 minutes. An instrument recording dH/dt is in

function. Ranges for 0:1 are 4 and 127for H. U—‘yq

u.—m_
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