





















































































































































TERRESTRIAL MAGNETISM.

XLIIL—READINGS OF THE VERTICAL COMPONENT OF TERRESTRIAL MAGNETIC FORCE FOR EACH HOUR

51

Eskdalemuir. (Z.) OF GREENWICH MEAN TIME. November, 1917.
é{‘{l‘“l ol e 3 14 s |6 7|89 |10]|1L |Noon| 13. | 14 | 15 | 16. | 17. | 18. | 19. | 20. | 21. | 22. | 23. | Midt. | Mean.
44,000 y (-44 C.G.S. unit) + T
Day. | |7 | v |y | ? | Y Y | ¥ | Y V|V L y|lv |y |l vy|v|v i v] Y|P
1 1081 J1094 (1099 {IIOI |I102 |I09Q |IIOI |II0T 1106 {1112 [TTI5 1118 | 1122 JIIIQ 1116 |I116 [I118 1119 III6 |III7 [IIIQ (III3|IIIT |I109  TII107 | ITIO
2 1107 [r103 [1008 {1101 |1102 |[£102 1103 [IT06 |LTIX |ITT2 |ITT2 |II13 | IIIT |IITO \IIIT \ITI2 |[TI4 |I1I2 III1 1112 III2 (I1I2 |[IIII [IIOQ| IIO5 [ 1109
3 1105 1105 [1105 {1106 [1106 |1104 [1104 (1106 |1108 |ITI0 1108 |1105 | 1104 L1105 |I10Q [I1T4 [ITI8 |II15 (III2 |II1I (1109 (1107 |I105 |I105| 1104 1108
4 1104 Jr102 J110T {1102 |1104 [1104 |1T04 [1105 |1106 1108|1107 1106 | 1106 |1103 |1105 (1107 |1106 |1107 |1TO7 1106 [1107 |1106 [II05 |1X105 | 1104 { 1105
5 1104 J1103 |1102 |1102 |1102 1102 {1102 |I102 |I1I03 |I105 |IT02 |1099 1098 {1100 [1100 1102 [I103 |1104 (1104 [1103 |II03 1103 |IIO3 [ITOT | 1099 | 1102
6 1100 J1100 |1098 |1096 |1099 |1099 |T09g |110T [1103 [1103 |1T0T |1103 | 1106 1102 |TITOT (1103 |I104 (1104 |ITI05 |I104 |TT104 TT0Q |II05 1102 | 1100 1102
7 1100 1099 [1099 |[1099 {1098 [1098 1097 {1098 |1099 {1099 1098 {1098 | 1098 |1096 1095 |1096 (1099 1098 [1097 {1098 |1103 (1103 [ITO2 {TIOI | T099 | 1099
8 1099 |1099 {1099 1098 {1099 |1099 |1099 {1099 [1100 |1102 |1IO0I |T099 | 1096 JL0Q5 |1095 11097 1006 {1097 |1096 {1096 [1097 1097 [1097 {1096 | 1095 | 1098
9 C |1095 Jrogs |1095 |1095 [1093 |1093 {1093 |1094 |1095 |1095 1093 1085 | 1087 [rogo |10go (1093 [1095 {1095 |1094 [1093 [1093 |1093 |T094 {1094 | TO94 | 1093
10 ¢ |1094 [1093 |£092 {1092 [10QT |IOQI |10QI [L0Q3 {1094 |1095 |I094 |I093 | T09I [1004 1096 |1I0I 1102 |[I104 (1102 |1100 |I100 1100 |I10I (1100 | 1100 | 1096
II 1101 Ji100 {1097 1096 {1096 (1095 {1095 (1095 1095 {1094 1090 1089 | 1091 |1092 |1094 |1096 1098 |1100 |I1102 [II00 {1097 |1097 |1097 |1097 1096 | 1096
12 1096 [1095 [1095 |1094 1092 {1092 [I0QT |IOQI [IOQI 1095 1088 [1087 | 1090 |10g6 [1100 [IIT8 (1145|1163 [1158 |1119 [II130 IT40 (1145 1128 | 1100 | I110
13 1100 J1092 |1096 |1100 1103 [1103 |1103 [I103 |I104 1104 [I103 [ITOL | ITOI [ITOT |IIOI |II02TI03 |I103 1106 [1114 |[III4 |IIIO0 |ITI0Q (IT13 | IT18 | 1104
14 1118 Jr113 1107 |1074 |1078 [1090 [1092 |109T |1087 [1089 [1089 1089 | 1092 |t100 |1T04 {1110 |ITIIO |I107 |I104 [1103 |II02 1102 |TI02 |TTOT | 1102 1098
15 ¢ |1102 |r102 |1102 |110T |ITOI |1100 |IT0O |IT0O {1102 |I104 [I103 |I102 | {102 [[103 |ITI03 I104 1107 1106 |1103 |IT02 |1102 |1I0I |I100 {1100 | 1100 | 1102
16 ¢ |1100 |1100 |1T00 {1099 {1098 |1098 [1097 {1098 |I100 |IT00 1099 1096 | 1097 1096 [1098 |1100 |1102 |II0T |ITOO |I100 |TT00 1098 [1097 (1096 | 1096 | 1099
17 1096 |i097 [1097 {1096 1096 |1096 [1095 |1096 1096 |1096 {1094 [1093 | 1096 1096 |1100 |1104 (1105 1106 1106 [1104 {1103 [[I0I [ITOO (1100 | 1099 | 1099
18 1099 |t096 |1095 [1095 |10g6 |1095 [T095 [1094 |1093 |1092 1092 |1092 | 1093 1096 {1104 |1106 |1109 1108 1106 |1103 [I1I00 |I100 [II00 |1100 | 1094 1098
19 1094 [r087 |1078 |1086 |1089 1092 [T090 [1085 |1089 1088 |1087 {1000 | 1092 |1098 |1102 {1107 [1108 |1108 |1109 1114 |ITT6 |1T09 |I102 11097 1096 | 1097
20 1096 |1088 |1071 1079 1081 [1072 1080 |1084 |1085 1086 |1084 {1083 | 1081 [1081 {1086 1092 1101 |1108 |ITO6 |TIIO |I114 IITI |I105 1098 | 1092 | 1001
21 1092 Jrogr {1089 1089 [109I (1090 |I0QI (1091 1089 |1089 |1089 [1087 | 1087 [10%g [1089 [109I 1092 [IOQT |T09T |TOQI |IO9I |I09T |TOG0 1089 | 1088 | 1090
22 1088 1088 |1087 |1087 |1088 [1088 [1088 (1087 |1088 |109T {109T 1089 | 1088 1087'1086 1086 1088 1088 |1088 |109T 1092 [1091 |100I |[1092 | 1092 | 1089
23 ¢ |1092 froor (1089 1088 |1087 11086 [1086 11086 |1086 1087 |1084 (1082 1082 |1082 |1082 [1082 |1084 (1085 |1084 {1084 |1085 J1087 |1087 11086 | 1085 | 1085
24 1085 [1085 |1083 |1083 {1082 |1080 |1080 (1079 1082 |1082 {1079 |1078 | 1079 [1082 {1085 [1090 {1093 |1096 |10 |TT02 |II0I |II0T |IO9L 1084 | 1078 | 1087
25 1078 [to79 |1081 |1082 {1082 |1079 |1077 |1079 |1081 1082 |1080 |1080 | 1082 [1087 |1089 |1092 |1097 1109 |1130 |1122 {1136 1135 [1117 {1T06 1085 | 1004
26 1085 |r082 |1080 {1067 [1057 |1071 {1081 |1084 1088 1087 1085 [1083 | 1087 |rog7 |1114 |1122 |1T18 |TT117 |I117 |ITI3 |I105 1096 |1096 |1096 | 1082 | 1093
27 1082 1052 |1052 |1069 [1074 |1073 |1075 [1083 1087 1091 |1092 |1090 | 10O [109O {1093 |T0Q5 |1102 |IT114 T121 1118 |1100 {1102 |1104 {1096 | 1078 | T089
28 1078 Jto75 {1080 |1085 jT087 |1085 [1086 1088 |109I [1092 {1093 {1095 | 1096 1095 {1093 {1094 1094 1092 |IO9I |1095 1096 |1092 [1089 |1088 | 1087 ]| 1090
29 1087 |1082 [1082 1083 [1082 {1082 |1082 |1081 1079 1082 (1083 {1083 | 1084 |1090 |1095 |1092 |1096 |1100 1096 |109T 1089 11087 {1085 |1085 | 1085 | 1087
30 1085 |1083 [1082 1082 [1082 (1082 {1080 |1080 1083 1083 [1083 [1082 | 1084 |1085 |1085 1088 [1090 |10g0 [1089 {1089 |1089 |1089 {1089 |1089 | 1088 | 1085
Mean 1095 ltogz 1091 11091 |10g1 J1091 [1092 J1093 11094 11095 |1094 1093 | 1094 JT095 'TO97 1100 |1103 i1105 {1105 J1704 J1104 1103 /1107 [1099 | 1095 | 1097

¢ International quiet day.

XLIV.—AUXILIARY OBSERVATIONS IN ABSOLUTE MEASURE; DAILY VALUES OF TEMPERATURE IN THE EAST ROOM
OF THE MAGNET HOUSE; MAGNETIC NOTES FOR THE MONTH.

November, 1917.

Eskdalemuir.
*' M
Time > 8 ag-
2 g :
G.M.T.t | Hori- Emc’ Choe. | &
. . 2 g
Date. zontal | Declina- Dip. £% | acter | 2
Force.| tion. 22 of day /
From| To Eé" (0-2).
&
R : NOVEMBER, 1917.
280+ .
547 I 1 This was the quietest month of the year, and, indeed, rather suggested a
g; g ; November in a quiet year. It presented very few features of interest. The
57 o 4 most disturbed day was the 12th. A doubtful sudden commencement is
g? g (5) shown at 71 39m on that day, but was followed by no considerable movements.
7 |1044 | 111816724 |17 15 47| 69 397 | 55 o g The changes in V were practically all above the undisturbed value. On N
g:i g of 2 prominent peak is shown at 160 26m.  Very few cases of pulsationary move-
54 o |10} ment occurred beyond those noted between 1P and 2% and zoh to 21P on
5 o 11
5‘: . | 12| Oth, and 19 to 20N, 23h t0 241 on 25th.
54 1 13
I4 |11 2 |1IT 24 69 41°1 54 1 14
15 1037|1044 |16701 |17 13 39 53 | o |15
53 o 16
53 o 17
53 o 18
53 1 19
20 |I124 |11 54|16709|17 15 58| 69 395 | 52 1 20
48| o 21
4-8% o 22
4-8% o 23
461 o |24
50 1 25
50 2 26
27 |1046 |11 2216698 |17 18 36| 69 4I'1 5-0 2 2
50 1 28
4-6% 1 2
4-6% o 30

i * Mean of the Corrected Readings of the Thermometers in the

N, W, and V Magnetograph Boxes.

t The times are those of the Declination and Dip observa-

the mean time of the Declination observations, being
derived by a combined use of the actual observations

and curve measurements,

1 Doors of East Room of Magnet House left open.

‘\ tions only., The Horizontal Force values given refer to




5

Eskdalemuir. (X.) FOR EACH HOUR OF GREENWICH MEAN TIME. December, 1917.
g o ]e ] e s KRk NER NV Noon.l 13. | 14, L 15 16, [ 17, 18. | 19. | 20. | 21. | 22. | 23. | Midt. | Mean.
GOLT. | C S ; ‘ | 22 | Mean.
: \ i 15,000 9 (-15 C.G.S. unit) -+
Da)’-){){?*?){?{‘?){?)}??{?7{??7?77777??7
1 9701 9521 977 | 977 | 930 | 980, 934 | 982 ) 9791 978 | 972 | 965 | 959 | 961 | 960 | 958 | 967 | 971 | 977 | 973 | 985 | 986] 983 | 987 | 982 | 975
2l 982) 970|973 973 | 977 | 981 | 982 1 987 | 977 | 954 953 | 956 | 954 | 947 962 949| 958 053 | 946| 962 | 977{ 976 | 978 | 977 976 | 967
319751976 976 | 9761 976 977 | 930i| 930 | 9771 967 | 943 | 948 | 952 932 | 95601 9501 962 | 975 | 9781 983 | 977 | 987 | 978 | 980 | 993 | o970
4 | 993 Jtoo0 | 972 | 957 | 967 | 973 | 979 | 930 | 98T | 976 | 971 | 9631 963 | 954 | 957 1 956 | 959 | 966 | 051 [ 975 | 982 | 981 | 987 | 975 | 972 | o972
5 972 | 969 | 970 | 967 | 970 | 971 | 973 | 974 | 972 | 970 | 962 | 962 | 959 | 9591 972 | 976 | 978 | 969 | 971 [1001 | 972 | 972 | 972 | 974 | o69 | o71
6 9068 1 969 | 966 | 97T | 975 | 9771 980 | 977 | 977 | 977 | 970 | 959 | 901 960! 9701 975 | 981 980 | 980 978 | 976 | 975 | 981 | 980 | 979 | 974
7 979 9801 976 | 978 1 979 | 981 | 986 | 990 | 982 | 980 973 | 978 | 975 | 967 972 | 977 | 984 | 981 | 979 | 971 | 979| 987 | 985| 980 | 078 | 970
8 978 979 | 982! 980 | 930 | 9a8| 985 976 | 972 | 967 | 957 | 963 | 962 | 967 | 955| 976 | 976 | 967 | 969 | 984 | 955 | 970 | 966 | 9731 o971 | o7z
9 971} 970 | 969 1 967 1 9691 9761 931 | 972 | 957 | 90O | 9OT | 956 | 960 | 963 | 964 | 967 | 973 | 976 | 982 | 982 | 981 | 979 | 986 | 989 | g9go | 972
10 ¢ 1 989) 9751 973 | 9691 974 | 977 | 981 | 984 | 984 | 981 | 975 | 969 | 966 | 968 | 968 [ 97T | 971 | 979 | 990 | 980 | 979 | 974 | 975 | 985 | o81 | 976
11 9811 981 | 9791 979 | 9791 982 | 9841 985 990 | 990 | 981 | 979! 976 | 970! 974 | 979| 992 | 984 | 982 | 985 | 990 | 990 | 995 | 985 | o8¢ | 983
12 9391 9891 991 | 989 | 992 | 993 | 991 | 984 | 984 984 | 973 | 960 | 962 | 954 | 946 953| 975 | 986 | 988 | 9881 986 | 987 | 986 | 087 | o84 | 980
I3.C | 9841 983 982 | 9801 985 937 | 989 | 988 | 985 | 9781 960 | 955 960 | 964 | 966 | 968 | 976 | 978 | 983 | 086 | 985 | 983 | 981 | 982 | o84 § 978
14 984 ] 933 982| 983 | 985 | 989 | 901 | 991 | 990 | 986 | 979 | 971|967 | 972 | 947 | 953 | 972 | 980 | 989 | 978 | 971 | 985 | 992 | 987 | 990 | 980
15 990 | 98591 984 | 984 9881 984 | 99711003 | 990 | 984} 975 | 962 | ‘970 | 968 | 969 | 970| 982§ 986 | 985 979 | 979 | 983 | 984 | 984 | 985 | 082
16% % 9341 985 | 984 | 987 | 987 | 988 | 985 | 984 | 983 | 083 | 051 | 962 | 966 | 978 | 984 | 083 | 960 [1067 (1067 1069 | 912 | 820 | 898 | 916 | 928 | o074
17 9281 914 | 8551 846 934 | 948 | 952 | 955 | 954 | 953 | 94T { 935 | 023 | 890 | 031 | 044 | 949 | 95T | 954 | 958 | 960 | 962 | 961 | 958 | 958 | 936
18 9581957 | 958 | 959| 962 | 974 | 983 | 984 | 9741 965 | 936 | 879 | 920 | 942 | 937 | 938| 958 | 963 | 957 | 951 | 048 | 960 | 959 | 958 | 969 | 9354
19 969 [ 950 | 953 | 953! 948 | 955 967 962 | 955 | 943 | 937 | 939 | 942 | 945 954 | 952 | 9531 959 | 963 | 958 | 958.} 958 | 971 | 980 | 976 955
20 9761 974 | 974 | 9751 981 | 983 984 | 971 | 049 | 900 | 969 | 955 | 950 § 053 | 949 | 953 | 960 | 904 | 970 | 967 | 963 | 956 | 978 | 968 | 974 | 966
21 973 9701 969 | 967 | 971 | 971 | 9731 975 | 974 | 97T | 902 | 955 | 952 | 953 | 959 | 962 | 971 | 972 | 967 | 968 | 964 | 963 | 968 | 969 | 973 | 967
22 C 19731979 977|968 | 972 | 976 | 9771 977 | 975| 970 | 952 | 941 | 942 | 949 954 | 959 965 | 972} 974 | 978 | 9761 976 | 950 | 974 | 96 | 068
23 ¢ 197619771 984 | 939 980 | 930 | 982 | 978 | 975 | 972 | 963 | 958 | 954 | 956 | 960 { 956 | 962 | 973 | 971 | 974 | 974 | 963 | 965 976 | 981 | o971
24 9811 979 980 | 980 | 976 | 983 983 | 982 | 980 | 974 | 950 | 954 | 950 | 943 | 957 | 966 | 972 | 970 | 982 | 982 | 983 | 987 | 986 | 986 | o087 | o974
25 98719361 986 | 987 | 9881 989 | 992 | 993 | 984 | 979 | 974 | 965 | 963 § 963 | 965 | 963 | 965 | 962 | 954 | 943 | 956 ) 965! 9581 950 | 977 | 972
26 9771 972 | 974 | 973 | 980 | 983 | 989 | 990 | 988 | 962 | 966 | 966 | 957 | 955 | 963 | 957 | 972 | 962 | 975 | 939 | 935 | 948 | 968 | 968 | (G | 967
27 9661 966 | 965 | 965 | 972 | 964 | 9694 973 | 975 | 972 | 957 | 942 | 939 | 944 | 9511 9551 964 | 972 | 968 | 973 | 975 978 | 977 | 982 | o83 | oc6
28 982 | 981 | 980 | 981 | 982 | 981! 982 | 982 986 | 980 ' 968 | 961 | 957 | 956 | 964 | 972 9771 9761 977 | 978 | 981 | 981 | 086 | 989 | goz Y
29 992 1 990 | 989 | 990 | 996 | 994 | 9oL | 991 | 982 | 973 | 967 | 961 | 954 } 956 | 961 | 965 | 972 | 976 | 986 | 987 | 986 [ 987 | 988 | 986 | o&6 | oR0
30 986 | 931 | 982 | 983 | 987 | 991 | 995 | 996 | 938 | 981 | 971 | 965 | 962 | 962 | 968 | 973 | 981 | 980 | 982 | 986 | 983 | 986 | 985| 983 | o83 | o081
31 C | 983] 983 | 982 | 981 | 982 986 | 988 | 984 [ 982 | 980 | 973 | 963 | 955 | 950 | 956 | 968 | 973 | 981 | 986 | 987 | 988 | 989 | 989 | 988 | 986 | o7S
I ‘ ! et o
i Meant | 977 9751 972 | 970 | 976 979"; 982 98I<977 972 | 963 | 956 | 955} 954 | 959 | 962 | 970 | 972 | 973 | 974 | 974 | 975 | 977 | 978 | 979 | 971
XLVL—READINGS OF THE WEST COMPONENT OF TERRESTRIAL MAGNETIC FORCE
Eskdalemuir. (-Y.) FOR EACH HOUR OF GREENWICH MEAN TIME. December, 191%.
T - - — N
g&“&: ol Lje s a5 6|78 |90 { 11. .Noon. 13. | 14.’ 15. | 16. | 17. | 18. [ 19. | 20. | 21. | 22. | 23. | Midt. | Mean
T |7 4000 y (-04 C.G.S. unit) -+ - :
Day. | v v v | v v | v |¥v v |¥v]Y y vy lry|r|v|rvr|iviv| v vyl v |y
1 944 | 946 | 954 | 958 | 953 | 953 | 95T | 95T | 949 947 | 952 | 956 953 | 970 | 974 | 966 | 963 | 960 | 958 | 9391 947 | 952 | 947 | 921 | 988 | o354
2 9881 9311 943 | 947 951 | 951 | 954 | 952 | 950 | 950 | 955 | 959 | o974 | 973 | 981 | 984 | 959 | 972 | 974 | 961 | 953 | 952 | 950 | 947 | 946 | o958
3 940 | 949 | 951 | 951 { 95T | 950 [ 948 | 948 947 | 944 { 948 | 959 . 969 | 974 | 962 | 977 | 963 [ 959 | 950 | 961 [ 946 | 90O | 942 { 942 | 950 | 952
4 950 | 951 | 920 | 920 ] 944 ] 947§ 9521 952 | 9481 9461 947 | 957 | 971 | 968| 979 979 | 982 | 978 | 979 | 952 | 950 | 948 035 | 922 | o8 | g5z
5 9081932 | 952 | 954 | 949 949| 947 | 940} 9461 946 | 951 | 960 . 968 | 971 | 969 | 963 | 972 | 970 | 963 | 934 [ 9421 946 | 920 | go4 | 914 | 919
6 914 | 904 | 916 | 943 ] 944] 950 | 952| 951 | 949} 946 | 947 949 954 | 962 | 9066 | 967 | 965 963 | 962 | 963 | 949 | 955 | 950 | 947 | 942 | 949
7 942 9351 940 | 942 | 945| 943| 945 | 951 | 95T | 947 | 947| 960 | 965 | 963 | 964 | 964 | 970 | 977 | 982 | 984 | 961 | 957 | 953 | 949 | 952 | os6
8 952 | 951 ] 950 | 953 | 975 940 | 9281 942 944 | 940 | 947 | 962 | 966 | 976 | 972 | 971 | 966 1 973 9271 936 945 | 9c6 | 926 | 943 | 941 | ogig
9 941 | 937 935 | 949 | 949 | 052 | 952 | 949 | 945 | 952 | 942 | 947 | 952 | 960 | 959 | 962 | 959 957 | 958 | 955 | 952 | 950 | 939 | 936 | 944 | 950
10 ¢ | 944 945 945] 948 944 946 946] 947| 950 | 947 | 949 | 951 | 959 | 963 | 966 | 969 | 963 | 960 | 953 | 958 | 955 | 949 | 045| 946 | 952 | g5z
N1 9521 956| 958 | 954 | 952 | 957 | 951 | 949 | 950 | 947 | 951 | 961 | 968 | 965 | 966 | 963 | 963 | 955 | 957 [ 950 | 952 | 952 | 955 | 952 | 955 | o355
12 955 | 962 | 058 | 955 | 9551 949 | 953 | 950 | 950 | 95T | 950 | 955 073 | 974 | 97T | 971 | 963 | 9581 9551 954 952 | 949 949! 950 | o949 | 95~
13 ¢ | 949 951 | 952 | 949| 9521 953 | 952 | 951°| 947 | 942 | 941 | 944 | 952 | 963 | 968 | 965 | 962 | 961 | 955 | 953 95(13 9471 939| 945| 949 | o952
14 049 951 | 953 952 952 950 | 947 | 947 | 944 | 940 | 944 | 947 | 956 | 965 | 962 | 963 | 974 | 968 963 | 9621 946 | 951 | 947 | 946| o940 | o953
15 940 | 947 953 | 953 | 950 | 954 | 963 | 963 | 960 | 953 | 953 | 954 | 956 | 968 | 972 | 906 | 964 | 962 9€0 | 965] 952 | 949| 945 | 947 | 948 | o35>
16%%| 0481 952 | 937| 958 | 957 | 954 | 949 947 | 950} 953 | 950 | 973 | 962 | 908 | 999 |1013 |1041 1069 TO51 |1023 | 919 | 777 | 770 | 883 | 934 | o355
17 934} 939| 936 | 945 | 929| 950 953 | 945| 940 | 936| 939 | 939| 942 | 947 | 952 | 952 | 950 | 953 | 950 | 944 | 939 | 938 | 939 | 939 | 940 | g3
18 940 | 941 | 942 | 942 | 944 | 951 | 955 [ 954 | 95T | 940 026 [ 907 | 954 | 950 | 960 954 | 9491 957 | 970 | 9551 930 | 9I5| 040 | 6361 939 | o453
19 939 | 042 | 936 | 934 | 942 | 940 | 951 | 944 | 941 | 937 | 936 | 958 | 962 | 966 | 973 | 974 | 968 | 966 | 960 | 9581 955 | 917 | 926 | 954 | 951 | guq
20 951 | 947 | 9461 919 | 953 | 957 | 950 | 951 | 902 | 902 | 949 952 | 957 | 901 | 9069 | 964 | 961 | OS5I | 953 | 952 | 947 | 934 | 929 | 921 | o11 | o571
21 ot | 916 | 930 | 942 | 947 | 947 | 947 | 947 | 947} 942 { 939 943 | 947 | 955| 90T | 957 | 957 | 954 | 957 | 954 | 9591 939 | 943 | 940| o940 | oy5
: : 62 1 958 | 952 | 955 | 954 [ 952 | 949 | 942 | 946 | o947 8
220 | 940|944 | 934|942} 946 | 946 | 947 | 947 | 944 | 939| 938 | 944 | 951 | 960 | 903 | 9 04
23 ¢ | 047] 916] 950 | 936 ] 945 | 940 | 046 | 0401 942 | 936 | 032 | 941 | 950 | 963 | 967 | 963 | 958 | 947 | 958 | 954 | 952 | 936 931 | 944 | 950 | 948
24 950 | 952 | 950 | 962 | 952 950 | 947 | 946 | 943 | 939 942 | 950 9359 | 963 | 963 | 963 | g60 | 958 9% 927 953 94% 9521952 953 | 953
25 953 9541 954 | 955 | 955| 954 | 953 | 950 | 946 | 949 952 { 955 | 960 [ 971 | 973 | 970 | 984 928 o8% | 97 939 9081 9201 9091 920 | 54
26 920 | 936 | 950 | 958 | 900 | 954 [ 954 | 95T | 949 | 939 | 940 | 945 | 947 4 956 | 969 | 970 | 968 | 983 | 968 | 950 OTL} 928 9411 944 | 943 | g50
, 3 ; - €0 | 959 | 950 | 926 | 937 940 | 947
L2 943§ 949 | 944 953 | 954 951 953 | 947 | 942 | 937] 936 | 939 | o950 | 960 | 963} 956 | 959 | 9C 949 | o048
‘\ 2 o1 ] 050 | 030 | 032 | 935|033 | 033 | 951 | 047 | 030 | 036 | 912 | o33 | 960 | 966| 063 | 9Co | 057 | 050 952193219591 950 | 947| 949 | o052
i 29 049 954 957 058 ] 9581 957 9f0 | 9521 952 947 | 957! 9357| o961 | 908 | 977 | 972 | 962 924 95g 95 95? 950 | 9481 940\ 951 | g5
| 30 051 | 952 | 956 | 038 | 9381 958 | 058 | 902 | 953 942 | 934 | 942 | 950 | 956 | 962 | 963 | 962 9(0 958 957 952 94119431 947 | 947 | o353
31 ¢ | gy7}odu | 050] 952 | 950 1 047 | 946 | 046 | 945 | 037 | 030 | 949 | 053 | 962 | 963 | 966 965 | 900 | 958 | 9551 9521 950 | 949 | 947 | 947 | o932
Meant | 043 044 | 945! va0 | 050 050 | 051 | 050 | 945 | 944 944 | 95 058 | 964 | 967 | 906 | 963 | 962 | 960 | 9551 947 | 940 | 041 | 940 | 944 | o531
J
T

2

HOURLY VALUES FROM AUTOGRAPHIC RECORDS.

XLV—READINGS OF THE NORTH COMPONENT OF TERRESTRIAL MAGNETIC FORCE

Value underlined is interpolated.

+ Mean of 29 days—14th and 16th omitted.
¥ % Day ¢ proposed for reproduction ™ by the International Magnetic Commission (double star).

¢ International quiet day.




TERRESTRIAL MAGNETISM.

XLVIL—READINGS OF THE VERTICAL COMPONENT OF TERRESTRIAL MAGNETIC FORCE

53

Eskdalemuir. (Z.) FOR EACH HOUR OF GREENWICH MEAN TIME. December, 1917.
Hour. ; |
GALT. 0. 1. 2. 3. 4 5. 6. 7. 8. 9. f 10. | 11. |Noon. 13.‘ 14.| 15. | 16. 17.’ 18. | 19. 20.’ 21. i 22, | 23. | Midt. | Mean.
T | 44000y (44 C.G.S. unit) + ) T
Day. | y |y | v |7 2| ¥ (Y| Y| Y| Y v >y | ¥ Y V|V yiviv vy v v ¥YLY
I 1088 [1078 |1076 |1075 |1075 |1075 [1075 |1074 |1073 |I071 1068 |1069 | 1072 |1073 [1076 |1079 |T082 |T084 |1083 (1086 {1031 |1077 (1077 |1077 | 1075 } 1077
2 1075 jro71 [1069 1069 1070 |1072 {1072 |[IO7I |1072 {1072 1068 [1068 | 1067 |Jro74 |1078 {1090 |11035 [I104 II0Q II105 1098 1091 1088 (1086 | 1084 1081
P03 1085 f1084 [1083 [1083 [1084 [1084 |1082 1082 |1082 1080‘1079 1078 | 1075 |ro82 {1089 |1088 [1083 108711085 1082 [1087 {1094 1083 [1079 | 1060 | 1083
1 4 1060 [1034 |1038 |1061 |1067 [1072 |1073 {1074 |1075 |1074 |1071 1069 | 1069 fr072 |1072 1082 1087 {1088 1099 [1103 1094‘1088 1088 |1081 | 1082 | 1075
5 1083 Jro80 |1079 |1080 1080 [1030 (1080 |1079 1079 |£077 11077 |1077 | 1077 |L077 |1O79 1084 11084 1085 1090 108811086‘1086 1078 |1084 | 1080 | 1031
6 1081 J1079 (1081 (1079 |1080 |1079 |1078 1078 1078 |1077 |1075 [1073 | 1073 |i0o72 (1072 |1075 1080 (1079 1079 [1079 1083 {1082 {1080 [1079 | 1078 } 1078
7 1079 |to79 |1078 1077 1076 [1075 |1075 |1073 |1073 |1073 1073 J1070 | 1072 |1075 1077 1078 {1079 |1079 [1082 {1087 [1093 (1086 [1082 1080 1078 | 1078
8 1079 |1077 {1077 1069 1043 |1038 [1049 [1053 [1061 |1066 1068 (1065 | 1065 1069 |1078 1080 |1079 {1083 |1102 1093 [109I {1089 (1086 1080 | 1075 | 1072
9 1076 |1060 |1067 [1073 (1075 (1075 {1073 {1074 1075 1074 1075 |1075 | 1075 H1O75 1078 |1079 [1079 |1079 1077 |1070 [1077 (1077 1078 [1074 | 1069 | 1075
10 ¢ (1071 |1073 |1075 |I077 {1077 1077 1076 {1074 1075 |1076 [1077 |1077 | 1077 |ro79 |1080 |1085 1086 1084 10835 (1083 |1084 [1088 |1088 1086 | 1085 | 1080
11 1086 |ro84 |1082 {1082 1081 {1080 1079 |1076 1075 {1075 |1074 [1070 | 1069 1073 |1075 |1077 1076 [1077 (1077 |1077 [1076 1075 |1074 |1074 | 1073 | 1077
12 1074 1070 {1069 [1070 {1070 {1070 |1070 |1070 |IO71 |I07L 11073 |I07L | 1070 JLO77 1084 (1086 |1083 [1081 1078 1076 1076 (1076 1076 |1076 | 1076 | 1075
13 ¢ |1078 |1077 [1076 |1076 (1075 |1074 1073 |1073 |1074 |1076 1077 |1077 | 1076 1076 {1077 [1081 [108I [1080 |1078 1078 1078 [1080 {1081 j1079 | 1077 | 1077
14 * .. .. .. .. .. .. ‘e . * 1075|1073 | 1071 JLo71 [1082 |1088 11081 1079 1077 |1079 1086 {1081 {1077 {1077 | 1073 ..
15 1075 [ro71 {1071 |T071 {1072 |107I |1066 1062 [1066 |1070 1074 [1075 | 1078 |1078 |1078 |1081 {1081 |1081 |1079 1081 |1081 (1081 |1031 1079 | 1077 | 1075
1633|1079 [1077 {1076 |1075 |1075 |1075 {1075 [1074 (1074 {1070 1005 11004 1069 1073 |1074 [1097 {1196 |>1349/>1364/>1364{T297 |IIIT | 977 |T021 | 1073 |=1120
17 1075|1081 {1030 | 876 |1005 [105I {1069 1078 |1083 |1085 1088 {1093 | 1101 |IT105 |[1T02 [I106 1106 {1103 1100 1098 |1098 {1097 [1096 1096 | 1090 | 1076
18 1098 |1098 {1098 |1098 |1098 [1093 |1088 1086 {1085 |1086 1086 |1096 | 1098 1099 [1107 |T130 {1129 |[ITT4 |TII1 T120 |I127 11123 1106 |1102 | 1096 | 1103
19 1098 |1077 (1087 1092 |1087 |1086 [1085 {1088 {1092 1092 1096 {1098 | 1095 [1095 1096 |1100 1104 |1106 (1112 1113 [I1I7 1127 1122 [1108 | 1104 | 1099
20 1106 {1102 {1099 {I097 |1095 [1094 (1093 |I095 |I095 1091 1089 {1090 | 1092 }10g2 1094 1099 1099 |II00 {1099 {T0GY |110T 1104 1093 (1093 | 1088 | 1096
21 1090 [1086 {1080 {1086 {1088 |109I (1093 {1093 |1093 |1093 |109T 1090 | 1092 |1092 1092 1093 {1097 {1093 |I100 |II0T |1104 1108 {1102 1101 | 1098 | 1094
22 ¢ 100 |1092 |1088 |1093 {1095 {1096 (1097 1098 [1100 |1103 [1102 |1100 | 1099 1097 {1098 |ITOT 1103 [ITO2 |IIOTI 1098 |10g9 {1099 |I101 |1099 | 1097 1098
23 ¢ |10g8 |tog; [109T |1088 1090 |1092 |1093 |1095 1098 |1100 1099 |1096 | 1096 fr093 |1096 |[110T |1102 |1102 |II00 (1099 [1099 |IT04 TI07 [T102 ] 1097 1097
24 1099 |1097 {1096 |1091 [1086 |1086 1089 (1092 11095 {1096 :T096 [109I | 1092 |1094 1093 (1094 [I0Q4 11094 |1093 1094 1094 '1093 [1092 |T092 | 109I | 1093
25 1092 |1091 [10g0 [1089 (1089 |1089 |1088 |1088 |1089 1089 {1087 |1086 | 1084 1085 |1089 [1095 (1098 |1103 |1114 1129 1136 {1128 |1115 |1110 | 1081 | 1098
26 1082 [r088 1089 |10g0 |1089g {1089 |1089 |1089 1088 |100T 11093 |1092 | 1094 |1094 [T099 |TI03 1103 1109 1124|1140 |II52 |[I134 1113|1107 | 1103 | 1102
27 1104 1101 |1099 [1097 |I093 {1093 1092 1094 |1097 1098 {1096 {1095 | Tog7 |1096 [1100 |1105 [1105 |I103 [ITO2 [T103 |I104 1100 1098 1095 | 1094 | 1093
28 1095 [1095 [1094 {1093 [T092 [T092 |TOQL |1092 1092 |1094 1096 |1095 | 1096 1096 (1097 (1100 |IIOT 1100 {1099 1099 1098 1098 {1096 |1095 | 1¢93 | 1096
29 1094 1093 {1092 {1092 |IO9I |10G2 109 1089 |1088 |1088 |1085 [1089 | 1092 1093 {1094 {1099 |LIOT |1102 1097 1096 [1096 11095 {1095 |1094 | 1094 | 1093
30 1095 {1096 {1096 |1095 [T095 {1094 {1093 {TO9I 11092 |I094 1093 |109T | T0g2 {IO9L 1091 (1095 |1098 [1098 {1097 |T096 1097 '1098 |1096 |1096 | 1095 | 1095
31 ¢ |109s |1095 [1095 (1095 |1095 [T094 [T093 1093 [1993 1094 1093 1095 | 1095 1004 1095 [1096 1097 |1097 |T095 [1095 [T094 1094 1094 |TOQ3 | 1093 | 1095
Mean t 1087 1083 {1081 |1076 1080 1081 1082 IT082 1083 |1084 1083 |1083 | 1084 |1085 |1087 1092 1093 {1093 1095‘1096 1097 ‘1096 I1092 {1090 | 1086 1087

XLVIII—AUXILIARY OBS

¢ International quiet day.

*¥
ERVATIONS IN ABSOLUTE MEASURE; DAILY VALUES OF TEMPERATURE IN THE EAST ROOM

* (tas failed.

T Mean of 29 days ; 14th and 16th omitted.

OF THE MAGNET HOUSE ; MAGNETIC NOTES FOR THE MONTH.

Day “ proposed for reproduction by the International Magnetic Commission (double star).

December, 1917.

Eskdalemuir.
o *,
T i
. = (5] .
o G.M.T.+ HOI;;I-I Declina- Di gé Char. | &
ate. zontal  tion, 1p. 2% | acter | £
Force. 22 of da A
From| To 5 £ 0-2 4
&S | (0-2).
Dec. h m h m }’ o ¢+ # o 7 &
280+
45f| 1 I
‘I I 2
A I DECEMBER, 1917.

4 |1044|1053|16718 |17 14 21 42 I 4 :

4 |1raT |2 4 69 389 42 i g The sborm on 16th has been described elsewhere (vide Chree, Proc. Roy. Soc.,
41 I 2| =xciv. p. 525). One of its features was a rapid fall in V soon after 21B, the
jii i 2 rate being about 17 - per minute. Another was the occurrence of two very

6 6 60 18 40 | o |10] well-marked minima in V, 3 hours before and 3 hours after midnight of 16th.

11 |1057 |11 52|16727 |17 1 3 9 381 2 o 11 h

A ;,91 o | 12| Sudden commencements were noted at oh 4om on Ist, 40 51 on 18th, and

3'8% o | 13| 220 som on 28th. No disturbance occurred after the last of these. Pulsa-
37 I 14 . .

‘ 36f| 1 |15 tions, some of 30 seconds period, occurred on N between 1P and 4P on 17th.

| 361 2 16

? 33f) 2 |17

5‘ 38 | 2 18

l 38 | 1 |19

i 3-8 1 20

1 36 o 21

| 22 {1026]| 105716695 |17 13 49 69 409 37 i o 22
38 | o |23
37 o |24
33 1 |25
3-3% 2 26

27 |12710|12 4416604 |17 17 6| 69 41-4 | 351| © |27

’ 3-2f o 28
33 o |29
35 o 30
35 o lar

"% Mean of the Corrected Readings of the Therniometers in the
N, W, and V Magnetograph Boxes.

"+ The ti

mes are those of the Declination and Dip observa-

tions only. The Horizontal Force values given refer to
the mean time of the Declination observations, being
derived by a combined use of the actual observations

and curve measurements.
| 1 Doors of East Room of Magnet House left open.
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HOURLY VALUES FROM AUTOGRAPHIC RECORDS.

XLIX.-LI—DIURNAL INEQUALITIES OF THE GEOGRAPHICAL COMPONENTS OF MAGNETIC FORCE.

(Not corrected for the effect of the North Force on the West Magnetograph, or vice versa, or for the effect of the Horizontal Force on the V.F. Balance.)

Eskdalemuir. Mean Hourly Values, Greenwich Mean Time, for the Months, Year, and Seasons. 1917.
i i i

s |1 i 2. | 8. | 4| 5 e 7| 8 | o \ 10. } 1. 'Noon.] 13. 14 ‘ 15. | 16 | 17, } 18. | 19. | 20. | 21 | 22 \ 23. ‘Midt.
g g S D B i ‘ ‘ ‘ ! 1 i !
ig |
S® AX (or AN). XLIX.—NORTH COMPONENT (all days except Jan. 4, May 24, 25, Aug. 9, 10, 13, 14, Dec. 14, 16). |
Y Y v Y 4 Y Y Y Y Y Y 4 7 v Y v 7 Y 4 Y 4 v Yo

J. 05 16 21 6:9 | 2104 10°1 85 36— 12— 77| —11Q|NIpI|-10:9|—~ 83|— 49— 26 08— o5 24 41 40 34 25 13
F. 63 32 41 64 86| x12-4| 101 80 02!-128{-196|B21-1]{-189|—-14-4|— 88|~ 3-8 01 45 1-8 55 59 7:0 84 60
M. 94 34 81 85 951 100 85 11|~ 96|—-21-5[7286(-281]-234|—-182(— 78{— 16 44 8-0 88|x11:3{ 10°4| 109 II-0f 104
A. | 125 | 104 91 | 10°0 10:6| 1I'l 80| - 03{~-143|-291|-369{7394]-341|-226/- 95/—- 10 98| 1600|2178 16:6) 16°1| 136 137| I1I9
M. 71 31 2-8 25 50 38~ 05/~ 62|-185!-2067|W31-2|-304}~-247|-16:0{—- 20| 102, 162| 22'5/x233| I7°Q| 142 81 91 83
J. 681 357 48 | 103 10-2 76| 03— 68|-179|-31'1|-370|”387]-314|-184|~- 38 41| 148] 246|x273| 241I| 194 9-8 31 73
J. 34 3-8 73 86 76 39| - 2:0|—~114|-230|~343 %37°5|-316]-235|-11-8 29| 138 18&| 21:6|x24'3| 22:3] 14'5| 106 7°1 434
A, 63 56 50 84 40 09— 39| -162|-270|T383|-375{—327)—243|~114 04| I4'5| 275|x298) 267| 236| 152| 102 39 471
S. 123 | I4T | 143 | 134 133 1I-2 56— 31,-16:8|-31-8|{7397|-373]-311|-230|-106|— 12 58| 135| 17°1| 1I7°5|217'5| 142 I2:9; I21!
O. | 114 | 1222 | 1270 | 115 |z 152] 141 108 2:9|—-11-8|-27'5|-350|n 360 -31-1|~21-3|—-12'1|— 2°5 47 90| 10°7| II5| 133} II'2| 134 139
N. 65 35 64 80 10°2| 10°Q] T I1-4 65— 36|-145|-213|7229]-197|—-155|— 96— 48 12 31 52 6-9 6°1 74 83 8~6‘
D. 52 15 0-3 56 87lx11-5] 106 61 12|- 8&1|-152|~160)N175|—12°0|— QO|— I'5 0-6 17 20 17 35 54 59 71
\
Y. 73 64 6-3 8-3 9'5 9 56— 13|-11-9g|-236|7293|-290}-243|—-10T|— 62 20 87| 12:8|x1g40| 136| 117 93 91 8-oi‘
w. 46 3:0 32 67 95 ®T1-2] I0°1I 62|~ ogl—-107 —170|7185)-168|—12'5|— 81|—- 32 07 22 30 46 49 5-8 63 57
Eq.| 114 | 11-3 | 109 | 108 12:2| II1-6 82 0'1|-131|~275| %352 |%352|-299|—212|-100|— 10 62| 116 130| I42|x143] I2'5| 127 1211
S. 59 51 49 7'5 67 41|~ 1'5—102|-21-06|-32:6{7358|~333]-261|—144|— 07| 10:6( 193| 246[x254| 220 158 97 83 62

—AY (or AW). L—WEST COMPONENT (all days except Jan. 4, May 24, 25, Aug. 9, 10, 13, 14, Dec. 14, 16). —_

Y Y Y s Y 7 Y b v Y v Y Y Y 4 Y Y Y 4 v Y 7 4 Y

J. |{—11°1|—~ 67— 70— 7'5/— 56| o9 11 13 11 53 86| 1207)x17:8| 106-9| 120 65 2:9 16— 33|- 51|- 80|-103|-101{713]
F. |- 99/ - 63— 721— 72— 70|—- 49|- 40/ - 52|- 91|- 75 09| 113} 197|®240| 22:8| 142 91 72 4'5|— 2°5|— 58|—-130|M144|- 97
M (- 58~ 71— 78~ 91,-109|~104|~14°0| —-19:3 | T 202 |~ 120 03| 172| 298lx310] 278| 179 94 26 2:9|- 17— 57I|- 52|- 50|- 53
A |- 81— 88 - 75 - 56/~ 91|-112|-177 ~22:0|W237|-171|— 34| 12:6] 269|316 283 21:1| 151 103 65 24— 28|- 72|- 47|- 58
M. |- 70|- 92|-104|- 99 —165|—21-& ~23-7| 26 8|-23-5| 124 16| 158] 254 x289| 287 246| 19:7| 150 89 48— 10|- 2:5|- 51]{- 39
J. |- 62|-111)-107 —13°1| —20-7| —26:6| - 32°4| B 34'9 | —32:9| —232|— 80| 11-6] 24-8| 32:91®347| 306| 262} 205 1064| 113 70| 31 21|~ I
J. |- 94| -131|-13:6/~16:9 ~19:3| —24'5| -29'7\ ®32:8|-31:6|-232|~ 75| 130 274| 357|%¥36:3| 303 240} 16:9| 151| 12:7| 7I| 48| 1I-5|- 3y
A. |- 94]-113-156/—-158 —181|-254(-278/F303|-259|-164 2:9| 242] 385|x41-1} 330| 246 171| 11-8 6:9 32 I5]— 07|— 25— 53
8. |- 56— go0|-12:6—103 =T1-0| —13-0| = 15:9| B24°T |~ 231 |—142 2.7 207 299|xz30:4| 259 I9I| 122 8-2 72 48|- o9|- 57[- 70|~ 83
0. |-102|-106|— 92{— 48— 18— 3:9|— 70/ —-135|N175|—124 14| 16°5] 250|265 234| 175 98] 60 58| - 2:6|-100|-100|-101|- &3
N. |- 55— 44|— 18— 17— 16| - 28— 38— 6:5|-101|{— 81 0.9l 105| 1600 1847187 141 71 40 10|~ 68|~ 85— 9g0|{%108]- 93
D. |- 72|- 579|— 19— 06{— 11|~ 03— 15/~ 33(— 71|— 73|— 1'7 65§ 12:6/2158| 147| 11-8] 107 8-y 31— 45|mW12:0|—10:7|~11-3}~ 78
Y. |- 79|- 86/- 88—~ 86|-102-12:0|-147 181 |R186|-12:4|- 01| 14'4| 24'5|x278| 255| I194| 136 9°4 6‘3 I-3{~ 32— 55{— 6:4j— 69
W. |- 84— 58/— 45— 43— 38— 18- 20— 34|~ 63|~ 44| 21| 102] 16:5|2188| 171 II:7| 75} 54, I3|- 47|- 86|-107|W1I-7|~101
Eq.|- 74— 89— 93— 75— 82|- 96/-136|-19-7|R211|~-139 o3 167] 27-9{x29:9| 26:3| 189 117 68 56 O 7|— 47— 70[- 67{— 71
8. |- 8o|-11-2] 126/ -139| ~18:6| —24-6| -28-4{W31-2|-285|-188|- 28| 162} 290|x346| 332| 275 21-8| 16:0| 11-8 8.0 36 12— 10|- 33

AZ (or AV). LI—VERTICAL COMPONENT (all days except Jan. 4, May 24, 25, Aug. 9, 10, 13, 14, Dec. 14, 16).

Y Y Yo7 Y Y 4 Y Y Y Y Y Y Y 7 Y Y 4 Y 7 g Y V4 Y
J. |- 61— "50|- 877 92|~ 81|~ 60/~ 55— 36— 2:9{~ 14|~ 09|- 06] o2 331 67| 87/ os5/z1000p 97| 78| 65| 33|- 11|~ 48
F. |- 41|7@ 88— 78— 73|- 73— 72| - 63— 47|— 32|— 34|- 38— 36]- 30|- 08 37 78 91| I2:7|xI5I| 1I-8 83 44 03] - 21
M. |- 32\- 44|— 55— 53~ 37— 26/~ 1°5|— 12|— 2:9|— 56|~ 9gO|RITO)— 93|~ 34 38 98] 130)213:3} II0 83 63 39 O4|- 12
A. |- 31— 45— 46— 66— 76— 64— 33— 2:5/- 37|- 48— 82 |"Wi114]-104]|- 41 28 790 12°4| I41|XI4:3) I2:4| I0I 65 2:0|— 13
M. (- 43— 74— 66— 62|— 44— 25— 19— 34|- 60|— 92|-126|R137|- 99|— 44 1-8 92| I4:6|x17:3| I70| I5I| II-9 50 23— 14
J. |- 38/- 57/ - 69— 53— 30— 17|- 02— 1-4|- 36|~ 87|-12:6[F137|-112|- 7:0/— 07 85| 135|167 16°7| 14°T| 104 59 15— 19
I |- 39|~ 58— 71- 75| - 66|~ 40| - 43|~ 50|~ 72|~ 90| -11-3|Brg2|-107|- 34| 51| 142| 172|2188 164| 132| 102| 55| 2:5[- 22
A, |- 906|184 —-203]—157]—12°0 - 92/- 55— 2:9|— 2:7|— 21|~ 46|— 6:5]- 46 50| 151| 194|x24'1T| 2I'5| 183] 147 9'5 oI~ 41|- g6
8 |- 46— 47— 47— 571|- 43— 23— 11|~ 14|~ 35|~ 57|- 9o|RT07|~ 77— 32| 28| 9O I2:41TI32} 122 I04| 72| 43|~ 03|~ 32
0. |- 97/-11-3—11-3|W12:6|-11-9|— 83— 39— 07 o5/~ 08~ 1:8|— 2:5]- o1 34 74| II-2{x133( 124 123, TII2 85 34— 25— 6y
N. |- 43— 577 58 - 54— 54— 48~ 31— 27|~ 16|~ 2:8|- 38| 30]- 15| 06| 36; 64| 81jz 821 67| 7ol 6ol 42 1°9f- 19
D. |- 42|~ 62[w107 - 73| - 58— 54/- 57— 38|- 32|~ 34|~ 37|- 3o]- 17| o7| 52| 67| 66/ 81 grlgIor| 91| 55! 31|- 00
Y. |- 51|~ 74| 7m 83~ 78 - 67— 52/— 36— 28|~ 33|— 47|~ 6:8]— 78]~ 58— vxr| 48 99| 128 @139 132] I3 87| 43| o5|- 30
W. |- 47 - 66|75 83— 73— 67|~ 61| - 52[— 37]- 2:7{- 2:7|- 30{— 25]- 15 10 48 74 83 9'8lx102 92 75 43 I1- 2
Eq |- 51— 62/ 65/~ 75— 60— 49|~ 24| = 15|~ 2:4|- 42| 70|7m 89|~ 69— 18 42| o5 128/@I33| 124| 106 80| 45|- ox|- 30
8. |- 54/- 93/ -102|- 87 - 65/~ 46— 30— 32|- 49|- 72|-103|"I20]~ OI|~- 24 53] 128 173 z18:6(| 171 I4°3| 105 4°1 06|~ 33
The — over the n denotes that the value to which_m;r

x and 7 mark respectively the mean maximum and minimum hourly values in each mor}th or season.
prefixed is to be taken with the minus sign.



TERRESTRIAL MAGNETISM.

LIT-LIV—DIURNAL INEQUALITIES OF THE MAGNETIC COMPONENTS, DECLINATION (D.), INCLINATION (L),
AND HORIZONTAL FORCE (H).
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Eskdalemuir. Mean Hourly Values, Greenwich Mean Time, for the Months, Year, and Seasons. 1917.
Tl L 2. 3. 4. 5. ‘ 6. 7. 8. 9. 10. ‘ 11. |Noon.| 13. 14, 15. 16. 17. 18. 19. 20. 21. 22. ’ 23. | Midt.
395
£3
8% AD LII.—DECLINATION (measured positive towards the West)
= (all days except Jan. 4, May 24, 25, Aug. 9, 10, 13, 14, Dec. 14, 16).

I |-220 —1141 —If5o —-I:go —1173 —-0145 —of3o o:og 0129 If50 2/'41 3/-35 x4/'16 3182 2165 1144 6‘51 6'34 -481 -f-zs ~182|-222 —2/-14 ﬁ21-76
F. |-2-34) —1-44|-1-66! ~1-80| —1-89| —1+72| —1:40| —1:56 | —1:80| —068 | 1-37| 35I| 5°02|%559| 500 302 1-78| 113| O0-77|-082|-149|~-298|M334|—227
M. |-172/—1:91| —2'01} —2-31| —2-73| —2:65| —3-26| ®3-84 | —3'37 | —1'05 1-81| 509|x7-27| 720 593| 360| 1-58| 0-02| 0-03|-103|-164 —1:67|~1:65| =171
A, |-234| ~2:35] —2-04] - 1-71| —2-44| —2°88| ~3-96| W4-29 | —378| ~1:57| T-59| 4-881 7-35|x7:57f ©1I4) 4-20| 2:37| 104 019|054 ~I'54 -225|-177|~187
M. |-1-80 —2:T2| —2+21| —2:09| —3:53| —4-50| — 462| T4-87 |~ 348 |- 080 | 2-21| 4:96 648 | x663| 575| 421 283 156/ 033|-016|-105 -098 | -1-55|—1-27
I, | ~1:63| -251| —2-39| ~3-20| —4°67| —5:68| —6.37| W6-43 | =536 | —2:64| 0'69| 4:64 6-78 | 756 7-03| 575| 423| 252| 155| 074| 018 000 -008|—0-71
J. | —2-04{ —2:80| —3-11| —3:84| — 4-26| —5-04| — 570| W 574 | ~479 | —2:46| ©0B2] 448 6:8o|x772| 6-04| 510{ 356| 200| 148 II4| 050 029|-015|~094
A. | -z24 —2-56| —3-37| =3-62| —3-70| -~ 5-04| W 5-22| — 4-06 | —3:43 | 088 | 2:85| ©O74|wo-07| B74| 643| 3:94| 1:69| 049|-027)-082)-0063 ) ~075| ~103 ~1-36
S. | -1-85|-262] —334] —2:84| —2°97| —3-23| =3°46| " 4-54 | —350|-0-85| =2'95| 6:32)x7'75| 7'37| 572 3-82| 205| 08| 0-36|-013|—125,-1'99|~-2'15|—~240
0. |-269| 7 2:82| —253) —1:65| ~1-28| ~1:62| —2-03| T 2:82 | =271 |-075| 2:43| 5422079 643] 53I| 359| I64| 064 049|—122|=277|—204|—=279 =251
N. |-1-48| -1:20| —075| —0:82| ~0'94| —1+21| —=T°44| - 1:67 | =176 | - O7L | 1I'47 346| 435|x4'54| 425| 305 1-33| 060|-012|—-1I75|—=2'03|—22I n262|—-235
D. |-173] -121| -039| —0°46| —0-75| —0-76| — 0:93| —1°0I | = I'47 | — 093 o058 224| 353{@383| 344| 241| 206| 1-6I| 045 —-098| =256|—-243 |”257|—1-96
Y. | -2-00| —2:08| —2:11| —2°19| = 2:58] —2-90| — 3-22| 348 | ~2-93| —0-98 | 1-76| 4:59| 628|642 5-38] 368| 214 106| 037|-057|-134|—-165|~1-82|~1-84
W. |-194] —1'32| —1°07] —1'25| = 1'33| —1-03| —1-02} ~I-05 | ~1'19 | — 021 | 146| 314 426 | x445| 3-84| 2:48| 142| 0°92| 0'07|-1:20 —-1'98|—2'46| %2:67 | —233
Eq. | -2'15| —2-42| —248| —2°13| —235| ~250| =318 ®3-87 | =334 | -I05| 2'20| 543|x729| 7I5] 577 3-80| 1-91| o062 o0-27|-073|-180|—214|—-2'09 | —2'12
8. |-1-93| -250| —2-77| =319 —4-06 —5-06| - 548 B5:50 | =427 | ~1:69| 164| 52I 728 | x7°66| 6°54| 4'75| 309| 164 077| 023|-025 -0-36| —0770 | —1°07
I

AL LITL—INCLINATION (all days except Jan. 4, May 24, 25, Aug. 9, 10, 13, 14, Dec. 14, 16).

’ 7 ’ ’ 7 ’ ’ ’ 7 i ] ’ ’ ’ ’ ’ ’ ’ I3 ’ ’ 7 7
J. 0:04| ~0O°II| —02I —ol-52 —0-76| % 0-84| — 0'70| ~0°35 | ~0:02 0135 057 | x064| 0'35| 028| o24| o-25| o013 o025 0I5 003 007] 007 002 007
F. |-0'31]| —0-30| ~0'32| —~0'45| ~0'59| B0-87| —0-72| —0-56| o0-09| 0-88|xI-14| I04] O74 0-42| 0-20| 0I5| 0'03|-0'I2} 017|-00L|-005 —0:08 | —0°25 | —0°24
M. |-o0-57| —0-50| —0-50| —0-50| —0:48| —0-50] —0-31| ©0-28| o0-95| 1:48|z1-60| 118 067| 0'46| o0-04|—0-01|-014|-023{-035|-048|~-041|-0°50| 7059 | =059
A. | -0-71| —0-60| —0'55| —0-69| —0-69| —0:65{ —0-24| o©0:40| 1-30| =2-09|x2-23| I-99] I:39| O7I} O°LI -0'16| —062|-088|0:92|-080|-0-73| -0 7|—-074 |~ 068
M. | -o0-43| —0-33| —0'14] —0'12| —0'I0| o0-13| o0-45] 0:85' 1-50| %173 1-65| 1-29] 0-83| 0°34|-0'40j-09L|—107 R131|—1-25|-086|~-059|—034|—-043|—~050
J. —~0+41| —0'28| —026| —0'53, —0°3I| ©0-00| 062| 110| I-71|®223| 22I| I-90f I-24| 035 —0:46 | —066| —1'14| —1* 6 §1-66 ~142|—1'12| —0'54|—0'53|—0°49
J. -0°13| —0'13| —0:37| —0°40| —0-28| o0-12| 061| 1:26 1492 | 243 227 141 069 | —004|~078 | —1:13| ~1:25|—1'25|R145| —1I'35 -082{~064|-042| - 026
A. | -046| ~0'59 —0'51| —0'61| —0'Ig! ©0-22| 066| 1-57| 2:18|w273| 223| I:44] 07I| 004)—-030]-0094)~1'50 BWI:6I| —1:39|—1:21|~077|—064|-062|-043
S. |-0-79| —0-84] —0-78| —0-78| —0-74! ~051| —007| 065| 1-45| =2-17|®2:26| I-7I] 1200 079 024 ~0-08|-0'30| ~070| —0-94 | 096 | —092 | =069 | —0:69 | —0°68
0. :-077| ~0-85 —0-87| —0:g5 m1-23| —1-03| ~0:65| 006| r-11| 198 x2-21| 192| I49| 092) 050 009|=-017 =039 ~0'50 —0'41| -0'44 | -043| —0'72 [ —0-88
N. |-o0'41| —041| —0'52| —0:61| —0:76| BO-77| —0-75| —0'36| ©0-39| I1-02|xI25| II9] 09I 064| 0°34| 0°19|=—00I|—007|—~019|—013)—0'07|—0I9} =027 —04I
D. |-o0-30 —0'I4| —025| =053 —068| T0-87| —078| —0°43 | —0-0I 0-58 | x 091 0-82 083 047 0-42 0-03 | —~0-09 —o0-08 0-00 023 024 0°00 | —0°07 | =031
Y. |-0'44| -042| —0'44| -056| ~0'57] —0°46| —0'16| 0-37| 1-05| 164|ZI'7I 138] o092| o45| oor1|-026[-0'51|-066 n069|—~061|-~047|—038|~044]—045
W. | -0-24| —0'24| —0-32| —0'53| =070 ®0-83| ~ 074 —0°42| o-1I| o71|x0'97| ©092] 071| 045 030 016| 0402|—-000| 003| 003| 0°04}—0'05]|—-014|—022
Eq. |-o0-71| —0-70| —0:67| —073| Bo-79| —0:67| —0-32| o0-35| 1-20| 1:93|w207| D70} I°19| 0-72| 0:22|-0'04|—031| 055 ~0'67| —066 [ =062 | ~0°55| —069 | =071
S. |-035| ~0:33| —0'32| —~0:42| —0'22] o-11| o-59| 1-I19| 1-83|x228| 2'09| I'5I 0-87| 0°17|—-0'49|—0'91 | —1'24 —I~43lﬁ1~44 ~1-21|-082|~0'54| =050 -042

AH. LIV—HORIZONTAL FORCE (all days except Jan. 4, May 24, 25, Aug. 9, 10, 13, 14, Dec. 14, 16).

4 /4 Y Y Y 14 Y Y Y bé Y Y Y Y 4 Y Y Y 4 7 4 Y b4
J. |- 2:8/- o5-01 44 83|« 99| 85 38|- og|- 58|~ 88|% 97—~ 51|— 29|~ I'I|—- 0 16 0-0 13 2+4 14 o1|- o7|- 28
F. 31 12 18| 39 62| £10-3 84| 67|- 2:6|-144|"184|-16-8]-122|~ 06|- I'6 0-6 29 6-4 31 45 39 2:9 3-8 2+8
M. 73 59 54 54 58 65 40| = 47| —152|-241|B272|-217| -13:5 |~ 81 0-8 3-8 70 84 93| xz103 8:4 8-8 90 83
A. 9'5 7:3| 65 78 74 73 23| — 6:9|—207|—32:9| 7363|339} -246|-121 |~ 07 5-3| 138| 183|219°0{ 16:6| I46| 109| II-7 96
M 48 21| -0 | =05 |~ o1 - 28|~ 75| ~139|-247|-202| 7293|244 -160| - 67 66| 1700| 214|x259| 249| 185 132 69 72 70
I 46 21| 14 59 36| - 07| = 9:3| =169 | —26-9{—366|®377|—335|~227|~ 7-8 66| 130 220 29'5[(z3I0f 264 206 103 8-4 66
J. 04l — 02| 29| 32 18|~ 35| —10-8| ~206 | —314 | %396 | ~381|~26:3|-143|~ 07| 135| 222| 251| 257|277 251 16°0| II'5 72 3x
A 33 20 o1 | 33 |- 16/~ 67 —120]—24:5|-335|m415|-349|-240]-123] 14; 102| 2I-2) 303 2320 275\ 235| 150 95 78| 29
8. 1000 108 99| 97 o4 68| ow9|-102|-229|-346|7371|-295]|-208|-12:9 |~ 2°5 46 91| 153|x185| 181| 164 11:8| 102 90

0. 7'9 8-6| 87 96 | 1400 12-3 82| - 12|-164|-299|R336|—295|-223|-125|~ 47 28 74| 10°4| I200| 102 98 7-8 9:8{ 108
N 45 40l 56 71 93 96| x 98 43| — 64|-162{W201|—188| 14T |~ 04|~ 37|~ O4 32 41 53 46 33 44 48 54
D. 2:9| - 02| -03 52 8-o| z 109 97 49|- 1°0|- 99|m150|-133})-130,~ 671— 43 2:0 37 42 34 03|- o2 20 2-3 45
Y. 46 36 34| 54 60 50 10— 66|~169|~262]7%280|-234)~-159|~ 71 16| 76| 12:4| 150|2152| 134| 102} 72| 68| 56
w. oy 11 17| 52 79| 2102 91| 49|~ 27|-116|W156]|-—147|-11°T|- 64|~ 26 04 29| 37 33 30| 21 23 2°5 2:5
Eq. 871 81} 76| 81 92| 82 38~ 57|-188|-30-4|W335|-286]-203|-114 |~ I'7 41 o3| 13I|wIg:7] 13:8| 123 9-8| 10-2 94

7 30°4|m 335 4
;S. 33 15 10 30 09|~ 34| - 99| -19'0|~291|736:7|-350|—270}-16:3| - 3'5 92| 183| 24'9|z283| 278 234 16-2 96 7:6 49

x and @ mark respectively the mean maximum and minimum hourly values in each month or season.
Note.—The corrections formerly applied on account of the effect of the N. Force on th

e W. Magnetograph, etc., have been ignored as insignificant this year.
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HOURLY VALUES FROM AUTOGRAPHIC RECORDS.

LV.-LVIL.—INTERNATIONAL QUIET DAYS—DIURNAL INEQUALITIES OF THE GEOGRAPHICAL COMPONENTS OF
MAGNETIC FORCE.

Eskdalemuir, Mean Hourly Values, Greenwich Mean Tume, for the Months, Year, and Seasons. 1917.
) ‘ " . | :
g 1. l 2, 3. 4. 5. 6. 7. 8. 9. 10. 11. | Noon. 13. 14. 15. 16. | 17. 18, 19. 20. 21. 22, 23. | Midt.
4§

|E2
= | AX (or AN). LV—NORTH COMPONENT.
Y v 7 Y 7 Y Y Y v Y Y Y Y 4 Y V4 Y Y Y 4 7 Y s Y

J. 5| o9l 26 34 71 |x 81| 6-8 16|~ 2:3|-119|AI7°0|—144]~- 93|~ 65|~ 14 22 25| - o5 38 52 63 43 48 244
F. 09 5~01 32 44 7:2 |x108| 90 91 05| —103| =179 |R2I'5]-190(~I34i— 50| 20 1-8 2-8 48 41 35 47 57 55
M. 9-6 9L | 8-0 77 89 96! 107 62— 42| -181|-290({R3T4|-28-3|—-214|-131|- 51 1-0 73| 108 1201{2133| 12:4| x2°7| 112
A. 130 | 1I:7 ! 109 98 | 104 9-8| 87 2.9~ 92|=260|-357(n371}|-311|~202|- 8-0|— 15 49| 107| 134|x136| 11-5| 11°3| 13°0| 132
M. 40 411 39 53 42 3:0 03 |- 57|~-150} -246|M2097|-29'1}~-22:6|~-156|- 23 91 12:4 { £ I9-0| 157| 1I77| I42| 134 93 91
J. 64 61 7°3 | 117 | 116 88| 44 |- 24|~-125]~-239!-31'T|W340]-300{-240|~135|~ 03| r22{ 186|x204| 179| 153{ 115 106 90
J. 59 48 72 85 | 102 750 17 | = 70| ~175)~279|R330/—317]-246|~144|~ 31 3-8 99| 17'4| 20-2|z20'5| I40| II5 81 80
A 117 95 | 1I'3 | 111 | 12'1 10°I| 51 |— 6-5|—2I1!|~-325|-383|%407]~-337|-220]{-1I4 20 70| 16:8| 186 214 222| 196| 158 120
S. 13°1 | 133 | 128 | 118 | 1I1-9 10:9| 75 |- 16| -14-8|-29'9|738:9|-36-8]-29:8|~-230|- 65 07 74 11°6| I42{xI4'5 I3I| 12:6| 12:4| 137
0. 106 91 92 | 1079 | 130 | wI4°4| 12°T 74| —105|—-24'0-31'L |32:4]-28'5|-21I2|~-12:3|~ 52|— 02 59| 108| 12:7| 12:6| 123 TII-8| I27
N. 3-0 40 59 1 67 81 82| 70 3I|— 33|-141{~190|R210|-183|-11'5/- 67|~ 34 32 59 79|x 86 84 66 61 47
D. 55 56 34 46 72 |x 93] 81 6-1 21|~ 90{-170n188]-169|-135|~- 99|- 49 2°2 6-4 6-6 6-0 25| 15 05 71
Y. 76 70 71 80| 93 92| 68 11 |- 90|-2I1|-281|R20T)-243|~172|~ 7:8|- o4 54| I0°1| 12:3|xI2:9| II'4| IOI 97 90
Ww. 42 | 39 3-8 48| 74 |z 91| 77 50|~ 08| —11'5|~177| B18:9) ~159|-112 |- 57| - 20 24 36 58 60 52 4°3 5-8 49
Eg. | 1146 | 108 | 102 | 100 | II'X 11-2f 97 37— 97| —24'5]-33'7|"34'4|-29'4 | -21'5| —-100{ ~ 2°8 3'3 89| 12°3|®132| 126| I2°2| I2'5] 127
S. 70 6-2 74 e 9'5 73] 29 |- 5'4|-165|-272|-330|7339)-277]|~19:0{—- 76 36| 103| 17°9| 187|2x19'4| 16°4| 140] 109 95

—AY (or AW). LVIL—WEST COMPONENT.
! H
4 Y Y v 14 Y Y Y v 4 Y Y Y Y Y Y Y ls Y Y 7 Y Y '

J. 798 |74 |—43 |- 58 - 43 oIl — 2:0/— 35|-— 24 14 551 112 |z 177| 155 80 37 24 20 23 |—04 |—60 |~ 61| —04 | —83
F. -49 |-1I4 | =33 |- 32{— 41|~ 59— 78 —105|A146|~1I21T|{— 3-0 67 166 | 2 19°1 184 II'X 50 2°1 71 14 |—05 |- 62| =61 -38
M. |-351(~-341-37 |- 48— 63— 64|-127~210|{R255]|~158)— 85| 112 22-1|x238| 203 146 93 74 47 28 11 02| —25 | —34
A. 25 I'T | —I7 |~ 52— 7:4|—105 :16'7 ~26°2|7306|—~255|-1I37| 44 18:9|x24'7| 22:6| 146 | 105 77 6-8 64 57 29 56 32
M. |-22|-10|-27%7 |~ 58 —156|~22:3| 7272 -270|—237|—-150 04 155 |x26-6| 258| 22:3| 180 | 12:8 | I0I 64 54 |- 03 08 06 | =147
J. -58 | =56 |~75 | ~107| =185 — 272 =330 W35°0 —303|-2r1 |~ 69| 10| 234| 310]z31-7| 287 | 239 | 162 | 112 92 75 51 39 | —I2
J. -0'5 | ~08 | 17 | - 81| -16'0—253| 324/ —375|%376|~-259|— 94| 119 27:01236'5| 334| 243 | 157 9'4 67 76 71 68 5°5 34
A. |-65 |-65|—-67 |- 96|~162| —22:8 —294| "309{—-231|-181|~ 03{ 190 338{x366| 204| 215 87 53 55 66 72 2:8| —o9g | —03
S. -19 |23 | =72 |- 88| ~10:3| —14°0| -22:2| ~30'5|%32:3| -236|~ 54| 151 |x26:8| 26-0| 26-3| 199 | 138 | 114 8.7 64 44 I3 —0o1 | ~1+6
0. |-61 |-42|~32 |- 26/ - 31}~ 51| ~1I-1|-21-8|W26-0(-192|~ 51| g-3| 187|xz230| 196] 150 | 11:5| 99| 77| 44| 14 |- 1:6|-43|-75
N. -3 |—23 |~I0 17| - 1-8] — 38 - 6.7 - 9.8 7_014'7 —-12:3| = 28 73 102 |z 130 129 10°4 61 55 4°4 19 |—25 |- 2-8 —-2-7 _3.6
D. {-17|-26 |=16 |- I'7{— 1'7| - 2:0|— 22|— 41|= 97 -T102[=- 44| 27] 11-7|2148| 142 103 | 49| 46| 34| 09 |—55]|RI06| =64 | 31
Y. -36 |~30 =37 |~ 57| — 88 ~12:1| -169| ~21*5| 230 —16'4|~ 4'5| 104 211 |x24°1| 216| 160 | 104 76 6-2 44 16 |~ 06| —1I4 | —23
W. =49 | =34 |-26 /= 3:1/- 30/~ 29/~ 47|~ 70|R10¢ |~ 83/~ 12 70| 140/2156| 134 89| 46| 35| 43| 09|=36 |~ 64| =61 | —47
Eq. | -22 }-22|-39 |- 53/~ 68 - 90| -157%|-249|%28:6|-210|~ 82| 100 21-6|w24-4| 222| 1600 ]| 1I-3 91 7:0 50 31 07| =04 | —2°3
8. |-38 =35 [~47 |~ 85| 106/ ~24-4) —305|W32:6 | ~29-9| =200 — 41| 14:3 | 27:7|®325| 202] 231 | 153 | 102 | 74 | 72| 5% 39| 23| oo

AZ (or AV). LVIIL—VERTICAL COMPONENT.
| !
by Yi_ 7 e Y Y Y s Y Y Y s Y V4 Y Y Y Y Y Y Y Y s Y

J. -1:g |—20 [W32 |-2Q |~27 | — 28] = 26|~ 13|~ 13 11 12 06|~ o7 03 1-8 2+4 29|z 33 24 24 23 17 02|~ 111
F. In34 -32 (-1 [-10 |-10 | — I-I| — I'2| - O4 07|~ 04— 1'2)— 2.7}~ 2:6|- 20 o5 34|x 50 45 24 26 2°I 2-0 O4|- 15
M. I°5 2°1 2'1 22 26 32 36 36 I4|— 35|— 81|-11-3|mI1I7 |- 75|~ 32 10 34z 38 36 3-0 26 2°5 17 15
A. 33 41 44 1245 40 42 43 34 03— I'7|~ 72| -137|B162 | —II2|~ 53|~ I2 17 29 3-8 35 32 36 31 22
M. 35 51 63 5°5 63 37 1-3| - 16|~ 62| —122|~150|16-0)-134 |~ 82—~ 32 244 66z 86 84 65 65 33 Ix 07
J. 35 2-8 2°3 2.9 | 40 571 52 37 1.0\ - 6'4|-135 R170|-14'T|-104|— 51|~ OI 4-8 67|z 68 51 46 36 23 16
J. 2-8 22 2'5 39 4-8 59 41 06|~ 44| — 83|=12:9  WI164|~161|~12:3| - 76|~ I:2 51 90|z 92 8:3 7' 58 44 35
A |-17 |-04 04 17 29 46 46 247 03|— 28|- 74| -123]| 7137~ 78| - 08 31 61|z 66 52 4°3 2°5 I4 06|~ o1
S. 26 13 o5 1-0 15 3°0 43 34 00— 41|-106|R14:3|-122|— 771— 45|~ IO 23 36 55|z 60 56 55 46 37
0. -I13 |-07 |-0'1 |-05 ~05 [ — 05 19| 49 4°3 o5|= 31|% 47— 40— 1-8 06 26 1-6 08 04 00 02 00| — 02|~ 06
N. 04 |~-01 |07 |~-16 [—1I9 | — 2:I] - 12 o1 09— 06{% 35|— 33|- 200/~ 11 I°I 32|x 35 19 12 15 I3 14 09 0
D. |-24 |738 |-31 |-26|-24 |- 27 — 25| — 12 06 031— 04— 08|- 17|- 03 32 42 33 20 08 09 32 42 I71~ 03
Y. 06| 06| 08 II 15 1-8 1-8 15|~ 02|~ 32— 68 93— 90]l- 59|~ 19 16 39| 45 41 37 3'4 29 17 049
W. |-1:8 |{m23 |—-22 |~20 |—20 | — 22| — I'Q|— O o2 oIfj— I0{— I6]- 17|~ 08 17 33|% 37 29 1-7 1-8 2°2 23 08|~ o5
Eq. 15 17 17 1-8 19 2°5 35z 38 15|~ 22— 72|-II0fAII-0|= 71|~ 3I 04 23 28 33 3z 29 29 2-3 1
S. | 20| 24| 29| 35| 45 49| 38 14|- 23|- 74|-122|Tm154)~143|~ 97|- 42 10 56|x 77| 74 61 521 35 2°x 14

i

z and 7 mark

respectively the mean maximum and minimum hourly values in each month or season.




TERRESTRIAL MAGNETISM.

LVIII-LX.—INTERNATIONAL QUIET DAYS—DIURNAL INEQUALITIES.
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Eskdalemuir, Mean Hourly Values, Greenwich Mean Time; for the Months, Year, and Seasons. 1917.
Ex:' L 2. 3. 4, , 5. 6. 1. 8. 9. 10. 11. | Noon.| 13. 14 | 15. 16. 17. 18. 19. 20. 21. 22. 23. | Midt.
53
g
= AD. LVIII—DECLINATION (measured positive towards the West).

I |-z02 —1f5o ~1%00 ——1135 -128 ——0147 ~081 —0179 —01-34 1'o1 2/'12 3107 x4fo3 3f44 166 0-/59 0~/31 of43 o022 —of40 ~1f55 ~1f46 ﬁz-/13 —-If78
F. |-1-38 -0'59| —0:851—0-g0| —1-25| ~1:81|—2-07{ ~2:61 | ®2:89|-1-74| o0-51| 263| 441 |x4-56| 391| 229| 08| 023| III| 003|-031|—1'50|—154|—108
M. | -128{-122|-121[—141[-1-78| - 1-84]{ — 314| - 449 | W 474 |~ 1-90| oI | 4112606 598 478! 317! 176| 100 026|—-019|—-060|=072|—127 —135
A. |-031|-050]|-099| - 1:62| —2:08| —2:65| - 3-80| — 531 | W 543 | -341 |—0'50| 313| 560|x6:07| 4-91| 295| 1:75| 086 o0'50| 0°43| o0-40|-012| 028 -0-18
M. |-067 -047—0-77|—1°46| —3-32| —456| @ 5:34| —4°95| —3-73 | -1'44| 1-89| 4-8r|x6:60| 6-00| 4'51| 298| 175 082 0:30{-0:03|=-0:93|=066|-0'46|-0:89
1. ~1-53| = 1:46| = 1-92] —2-81| — 4-32( - 5-87| W 6-74| - 671 | =518 | ~2:68| o0'55]| 4-23| 642 |x755] 703 564 395| 2'04( 095, o072l 033} 030 0°I3|-079
J. | -046|-046|-078|—2:10| =375 = 5:41| — 645|692 | —6:30 | —=3-38| o0'17| 426] 6:-79|x80z| 673 452| 2:48{ o079| 0-08| 024 0'54| 0064| 058| o017
A. | -198 -1-86|—2'01|-2'55—3'91| — 500| R6-08|— 566 |- 422 |-157| 227| 621|x868| 851| 6:45| 41I0| 1-28| 0'01|-007|-00I| 006|-0065|—-113}—079
S. |-116|-126]=2-19{-2'45|—2:74|—3-40| —4-81|" 588 |~543|~280| 1:30| 520|x708| 650 555 385 226| 1-52] 084 038 006|-051|~078]~1I5
0. |-183-138/—1-18/—1-16|—1-40|-1-88| —2-91| 473 |—4'46|—2-29| 089| 3-80] 541 |x580| 460| 327 226| 1:58| 086| 008|-049|-106|~1'57|~224
N. |-080]-069]-0-55| —0'74| —0:86| —1-24| - 1°74| —2°11 | B 269 | —1-55| o0-61| 2-71] 311|325 293| 224| 099| 073| 0:38]-015|-0'99|—095|=0Q0 | —1-00
D. |-066|-086|-0-52|-062| -0:76| -0:97| —0-92| —1:18 | ~2-02 | -142| o018 1:67| 332 |x372| 339| 231] 083 o51| 027|-019(—-123(N2I8[~1:65 ~I04
Y. |-117/-102[=116{~160|-2-29| —2°93| = 3-73| 428 | -3-05|~1-94]| 084 382| 563|578 40| 316| 1-71| 088 048| 008|-0:38|~074|~0:87|~101
W. |-121]|-091|-0'73| ~0'g0| - 1-04| ~1*12| - 1-38| ~1:67 | W 1-98 | —0:93| ©0:86| 2:52| 3-72|x374| 2-97| 1-:86| o0-75| o047| 049|-018|-102|—152|-1'50|—123
Eq. {-115 -1°09! - 1-39] - 1°66| —2:00{ —2-44| — 366 A 510 | —5:01 | ~2-62| 0:45| 406] 6:04|x6:09| 496| 3-31| 201] 124, 062| 01I7]|-016|-060|-0:83 |~1:23
8. |-116{-106/~1'37|~-223|—3-83/~523|76:15/—606|-4:86|-2-27| 122| 4-88] 712 x7-:52 6:18| 4-31} 2°37| ©091| 0°32| 0-23| 005|-009|—-022|~-057
AL LIX —INCLINATION.
7. 006 of04 ~016 —o/~17 —0143 ﬁofsg —0146 —ofo7 0117 0175 @101 o:71 0123 0’11 |~00z | ~0'16 —-0:13 o~2>7 —-0f23 —ofz7 —0'23|-0'II |—0-II | ~0-02
F. -0y -0'37| —~0°18| —0-24| —0-40| 0-60| —0°45| —0-39! 0-27| 0-89| 117|x1-18|] 0-82| o0°42|-0'04|~0-01 |-009|-0I1|=0:39|~023|=016]—-013|=023|-0"3I
M. |-o0-51]~0-46{-039 -0°34{ -0:38{ —0-41{—0'34| oT2! 081 1-39|z1-83] 1-50| 1-08| o071] 0:36| 0:06|—017|~0'52|=0:70]|—=075|RO-3I |—-0"74| =072 —0-61
A. (-080|-067|-056| —0g1| —0-42| —0-31| —0-12| ©043| 1-21| 2713|2238 1-95| 1-22| 0'52|-007|-023|-048|-077|=0-90|T0O9I |~077|~069|—087!|~0-86
M. |-o12|-013 —0'04|—009| 0-20| 0-34] 0-56| 086| 1-28|w1-57| 1°52| 1-16)] O0'59| 028|-037|-0-88|-088|W1-20|~092|-T108|~074|-079|~0"58|-0"53
J. |-021|~02I|-026|- 047{-0-27 o0-12| o0'51{ o0-94| 1-43|x1-79| 1-79| 1-53| 1-10| 0:66| 01T |-0'56|-114|—1-34]W 136|120 |~1'0I|=075|—0"70|~0"51
J. -030| ~0-23] ~0-37| —0-29| —0-22| ©0-17] 064 121. 176|x2709| 1-98| 1-38] 064|-011|-066]-076|-082|-108]|—-1-20|R1:26|~-086)~0'72|—-0"52|-049
A | -066 ~0°49[—0-58| —0'48| - 038} —0:08} 0-37| 110] T1-92|z2:37| 227| 1-92| 1-14| 049| 013|-048|-047|-102|—117—1'40|RTI"50 —1-28 | -0-98 | —0:77
8. -0y —-0'77| —0-66| ~0'55| —0:52| —0:35! 007/ 079| 1-59| 228|xz2:34| 170} 107 0-76{-022{-046|-069|-0-88|TW0O94 |-09T ~0:78 | ~0-70 | =0:67 | =076
0. |-o59/-051 —0'53| ~0:66| ~0-78} ~0-84| —0-51| o0-08| 1-29| 1-93|x202| 1-77| 135| 086| o0+42| o10|-018|-0'56|-0:84|M090 —0-83|-076 | —067 | —0-68
N. |-o12{-o0w21 —~0'37| —043| —0'53| —0-50| ~0:35| o000| o0-53| r1-13|x1-18| 1-12| 092| 045| 020]| 009|-024|—-044|R0'56|-0'55|—-046)—0"34|—032 |- 021
D. |-037/~0:40|-0-26 —~0'32| —048|0-62[ —0-54| —0'34 | ©0-08| o-82|x117| 1-13] 0-80| 0-56( 043| 022[-016/-0'45|~-047{—038| 002 0:22-025~040
Y. |~oy40 -0'37|-036| —0:37| —0:38| ~0:30| —0°05| o©0-39| 103| 1'59|®1-72| 1-42] o0-91| 048 o0-02|-025|-045]|—069|—0-81 n0-82|—-068|-0'56|-0'55|—-0-5I
W. |-o021 —0'24|—024| ~0-29| —0-46] ®0-58| ~0-45| ~020| 026| o90o|x1-13| 1-03] 069| 0:39| 014| 004]-016|-023|-041]|=036]-02I|-009|=023|—023
Eq. |-066| —0-61|-0-53 ~0'49| —0+53| —0°47| =022 035| 1-23| 1°93|w2'14| 173] 118 o0y1| o12|-013|-0-38|-068|-084|R087|~080|~0"72|~073|—072
8. |-o032]-026 -0-31|~0'33| ~0-17] 0'14| 0'52| 1°03| 1:60|2195| 1-89| 1'50] 0-87| 0-33|-020|-067|-083|~116|—1'16|N1-23|- 103 -0-89|—069|—-0-58
AH, LX.—HORIZONTAL FORCE.
3 Y Y Y Y Y Y Y b Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
|7 5 — 13 12| I'5 55/ 78] 59 05— 30|-109|R146|-104}- 37|~ 16 10 32 31 o1 43 49 42 23 1.8 -~ 02
F. 31 44 21| 32 56|z 86] 62 56— 3-8[-134|—180|R186[-132|~ 71 07 14 32 33 67 44 32 247 36 41
M. 8-2 77 65| 59 67 73] 64 |- 04|-116|-220{%302|—-266]—-204{—134|— 65|~ 05 37 92| 11-7| 12°3|®I31| I1I9| II4 96
A. I3'I) 115 99| 78 77 62| 34 |- 51|-179|-32'5|7381|-341T]~24'1|-11-9|— IO 30 78| 12'5) 148|w149| 12:7| IIG| I41 136
M. 31 39 2:9| 34 |- o7|— 38/=78 | -135|-214|-279|R283|-232|-137]~ 72 44| 141| 1156|2212 169 185 134 I3I 90 82
J. 44 41 47| 8o 56 03| =56 |-12°6|—-21-0|-291|R31-7|~292)-21-7|-137|- 35 82| 187| 225|x228] 198| 168} 12:5| 113 8-2
1. 550 431 64 57 50— 04/ =80 |~1781-2791%34'3|-343|-267]-155]|- 29 70| 10-8| I4I| I94| 21-3|x21-8| 155, 130 94 86
A. 92| 71 88| 77 671 29|—39 |~154|-285|-364|N36:7|=-332]—22T|-T02|~ 22 83 93| 176| 194| 224 |x234| 196| 149 II4
S. 120 120 10°'1| 86 83 63| 05 |-1061-238|-355|%388|-306]-205]-143 16 65| 112 144 | 216°1 15:8| 138| 124 11-8 126
g' 83 74 7-81 96 I1-5) 12:3] 83 06 |-177|-286|7W312|—-282]-21-7{-135|~ 60|~ 06 33 86| 126]x135| I2°5] IL3] 100 99
D. 19 32 53 59 72 67 47 00— 7:5|-171|%190 ~17.9|-14'5|~ 71|- 25— 02 49 73| 8-9 87 7'3 5'5 50 34

- 471 46| 28 39 630z 83| 71 46|— 09|-122|W175|-172|-126|~ 85|- 53|— 1-7| 36| 75| 73{ 60| o8 -17) 43| 58
Y. 62 57 571 59 63 52 I4 |- 53|-154|-250 0282|-247f-170|- 93|- 10 44 82| 120| 136|x136| 114 95 89 79
Ww. 25| 27 28] 36 62|z 78| 60 27|~ 38|-134|7173|-160}~110| - 61|- 15 07 37 45 68 60 39 22 37 3
B¢ | 104 g6/ 86 8o 85| 80| 47 |- 39[-177|-206|A346|~299|-217|~13:3|~ 30| 21| 65| 12| 138|wier| 130| 118 108 114
§. 35| 49 57 62 41|~ 03(=63 |~148|-24'7]|~31°9|W32+7|-281]-183 [~ 85 14| 10:3| 144| 202 201|x206| 173| I45) II'I 91

HourL

# and % mark respectively the mean maximum and minimum hourly values in each month or season.

N, ‘?te.—The corrections formerly applied on account of the effect of the N. Force on the W. Magnetograph, etc., have been ignored as insignificant this year.
Y VaLugms, 1917.




58 HOURLY VALUES ¥ROM AUTOGRAPHIC RECORDS.

LXa.-LXc.—SELECTED DISTURBED DAYS.—DIURNAL INEQUALITIES OF THE GEOGRAPHICAL COMPONENTS
OF MAGNETIC FORCE.

Eskdalemuir. Mean Hourly Values, Greenwich Mean Time, for the Months, Year, and Seasons. 1917.
< | | ' ' { ' | | 1
S g 1 ‘ 2. | 3 \ 4 5 6 7.1 8. 9. 10 11. | Noon.| 13. 14, 15. ' 16. 17. 18. 19. 20. 21. 22, 23. .Mldt‘
f: g | i 1 | ! | | } | |
A
= AX (or AN). LXA.—NORTH COMPONENT.
- \ : } ! —
i Y v v 7| v 4 Y g 14 v s Y 4 Y Y Y Y 4 Y b Y Y. Y
J. - 8:9|- 69| -12-3 93 187|w257 213 124 38— 22— 48— 86|-109|—~ 21— 85 41 11 19|— 02| 1I72|— 66]7A170|—-1066|-100
F. |- 30|-103 60/ 142 Ly7lx202 174 193 46(-126|-149|-17-8)-188|n22'5|-186|—~ 40 13| 148|— 16 59— 04 06 11 44
M. r152{ I46] 11°0{ 10°Q9] 1I1'5 IO'I 44— 26| -132]~272|"2731-255}-19'3|—-164|— 14 23 771 12°1 48 16 2-4 59 591 127
A. 7L LIty 58 105, 118 143 95— 10{-279|~380]—42-3 |7 48:9]-436|-197|— 71 26| 133|274 238| 179| 232| 201 149 150
M. 73 10 42 17 37| 28 10— 1'5|/-336|-396|T39'7 —~31°1]-234|—170|- 37| 156| 296| 36:9|x42'1| 212 77 13 56| 100
J. 92 38— 08 88 23 17| - 1-5/=12°9|-2371|—372|—46:8 | 90]-3571~103] 205 o1| 198| 380|w438| 314 275|- 35— 47 37
J. |- 10= 74 90| 97| 72|~ 05— 99|-248|-375]-438 0467 ~36:3]-166 |- 01| 36T| 590|x64:3| 352| 166| 95/= 26| 77~ 42 - T4
A. | -18:9|-164| 383|211 —414| —41'7| =492 - 704 | W 793 | - 72:0| - 430}~ 303} - 30} 526, 659 wig6-5| 136:8| 73:9| 69'1| 348 215§ 2:3/-330| 447
S. 155/ 17:1| 20-9| 201 245 153|= 05/— 57[-200|-479|n555|~460]—-308|-206|~- 52— 10 80| 192| 222|x256| 192 122 | 138| 100
0. 18:9| 19'5| 169, 20°1| 209! 139 95/ = 33|=123:—=343{N499;—473]-380|—-200|- 76|— 12 154 |x21°6 84 11-8 12-8 00 64 177
N. 47 41 5-2) 126] 142] I1-2)216'7| I11'5{—- 79[—-103|-157|-160}-138|R"180]—-122|~ 83|- 57|- 09 53 42— 38 22 72| I35
D. |- 22|-127/-140 58| 157 166 159/ 125 4:6}-109|-19'8 | =150|-139|— 60|— OI 35| 228|xz55| 21°6(—164|R243]~ 74— 29 I
Y. 37| 15| 11 85| 86| 75| 29 - 55|-210 -314|7330|-310|-223|~ 83| 53| 190|w262| 255| 213| 137| 64| o5|- 05| 22
:
W. |~ 23/~ 64— 3-8 105 158 2184 178 139 31— g0|—-138|N144|-143|-12'1|— 99|~- I2 49| 103 63 27— 88 f_— 54— 28 22
\
Eq. 142 157 136] I54| 172 I34 57| - 32|-208|-36:8|7437|{—41-:9|—32:9|-192|- 53 o5| 111|x201| 148| 142{ 144| 95| 102| 1338
S. |- o9|— 48— 65— 02|~ 71— 0yl -T4:9] =274 | -434 | W483|—440|-367|-197| 63| 3v2| 575|w626| 460| 42:9| 242] 135|- 26|~ oI |~ 94
—AY (or AW). LXB.—WEST COMPONENT.

Y Y v Y 4 4 Y v Y Y Y Y Y Y Y 14 Y 14 Y Y Y 4 14
J. |-176|-170—160|~ 78— 35 57 105 122, Iy4| 134, 188 26-5] 289 |x32-7| 241| 204 228|-176|— 6:6|—-222}7"41-3|-339|—31'5|-153
F. |-230/-108 7294 -28-8 —182|~11'1|— 55 35 19 E 8.4 188 292|xz390]| 36:8| 22:6| 21'5| 213 67|~ 17|— 59|—293|—-2067|-2238
M. |- 37|— 66/ -108 —157 —109| = 74 — 92|-12:9|7W17'5|-140~ 08| 191} 375{x382| 36:6| 26| T0-g|-110|— 34|~ 59|-16-3|-11:0|~ 56|~ 63
A. |-191|726'5—167 275 11| — I5—1II7 —12:9|—-12:7|— 83 371 206 31-8|{w392] 32:8] 260 186| 100 00|~ 46}—208)|—-200|-130)|-130
M. |-185—160 —22-2|—17°9| —21-5| —18-2| —12°4/ -18:0|~20T |~ 53| 104 | 244} 307| 3377|2353 308! 31-8| 237 121 01 [—12-8|-132|N24T|-123
J. ~177| —25'1| —19'6| —20°9| —20°6| =230 = 32°I| W 410 |~ 355 — 303 —12:8 | 11-5] 296! 481 [x595] 442| 421 36:8| 280 110l— 54(-138]~ 39|~ 9y
J. —28:3| 7 39°6] —30°0/ —27°5| —18:3| —140| —17°4| =231 | —277| =202 - 04 971 267| 400 |x512] 42°9( 44:7| 202| 12°8| 13°% 63|~ 10 I°0 [~ 143
A, |-420 -3530~32:5 172/ -173| - 350|W512| —48:71 =340 |~ 89| 51| 234) 343| 470| 584 |x82:5| 654| 345| 249|- 22} 51 50! -29'7 | - 311
S. — 72|—11'7|—10:6! — 7I|— 74|~ 93 25/ —-158|—20"3|—12-8 91 288} w05 306| 259| 213 129 33— oz |- 3|—142|-223|F230]|-181
0. |-132{-191|-196|-12"1|— 98— 75— 1:6|— 1-3|— 58/~ 33| 146| 293Jw304] 263| 290 221 96| 165 84 |—-137|—224|-145({N288|-127
N. |—108/-133 I-1|— 20 04 02 19 23 2:6 6:8! 1431 209| 243 264|x320| 225 79— 25|{— 66|R3E2|—263|-24'5|~247|-2106
D. |- 43]- 11 31 4-8 16i— 04— 05— 1:5|= 67— 79— 32 5-8] 12:2] 22-0| 235| 263]/x385| 247| 130|-198|W558|-454|-197|— 93
Y. |-17:3] =185 ~16-9| ~12'5| ~10°4| ~102| =100/ =132 | =135 |~ 72 51| 199 =297] 360 |x37°1| 324 272| 133 74 |- 671—175|-186|W192|~1060
W. |-142{-106|-T103— 84| - 49/~ I'4 16 41 30 42 96| 180] 236|w300]| 2091| 22:9| 227 65 16| -187|—323|%333|-256]-172
Eq. |-10:8/—16:0] —14:4{ = 81|~ 67— 64l— 50|-107[-I41}|~ 96 671 244 350|x358] 31-1| 240| I3I 47 12 |- 6:8|718:4|—=170|~177|—130
S. —26'8| —29'0 —26‘1’—2@9 —194|—22'8|—283] % 32:9|~293|—-162|~ 09| 1I72] 303| 422|x5I'1| 501| 460 288| 195 55— I7{— 56|~142|—-168

I
AZ (or V). LXc.—VERTICAL COMPONENT.
| ‘

s Y lé v v vy, v v Y 4 b Y Y Y v 7 4 Y 14 4 4 Y Yo )
J. | -430|—342|—30'5|—276| -20:6|-=23-9|=20°9| =170 |- 136 |- 85|- 58 02 871 191| 292| 4981 543 1x572] 494 4273 79[ —1I4|— 06'9|R 481
F. |- 251267 - 256|~22:9] ~26:0| =24°3| ~19'4| =153 | —108 |~ 9T | = G4}~ 43|~ 2:8| 22 II'T| 164[ 159| 370 x529| 326 21-3] 80|~ OI|— 06
M. |-104)-16'7| T 1g2|—14-7|—~100|= 93|~ 98/~ &7|= 76|~ 6:5|- g2|-12:3)-112|~ 17| 10:6| 107| 292 x317| 220 153 136 99|~ oy~ 4
A. |-107|-16:3| —1531—258 "294| ~2509 ~ 175/ ~135| 110/~ 92|—- 95/~ 7I8- 42 t'4 16:8| 255l 3277 322| 326| 256| 193 85 20— 36
M. |-142(%331| =277 - 19°8]~18:3/—155/—12:8 —12:9 ) ~T1'9 | ~12:2 | —12-3 | —1I'5)— 12| 77! 159| 2806| 32:7|230:5] 350| 31'5| 21-3|= 24| 07}~ 4q
J. —12-8| —234| W26°5] —=20°5| — 164~ 154/ = 97|~ 79|~ 82 ~118|-147|~167]-146 |- 9O 57| 55'5| 386| 432|x433{ 34'9| 210 52— 75| —127
J. - 230! =244, —30°9| —42:5| W 45:2] = 37°6| = 35I| = 32°5|~276|~21'0|~105 —12:3F— 04 176 431 (X721 71-8 | 652| 499 307 10°6 48]~ 2-5 — 141
A. | —634l-42-9|—52°3| — 435 — 72'5| = 01-3| — 50°9| = 390 | — 306 —22:6| - 70 72 06| 617 871 Q0-7 [x105°7 { 103°9| 9O°I 70°5| 464 |-212|-642 926
S. —I14l— 80l—111|-14:6/R174|-131|-138|-130|-1I'I |~ 92— 92 = 79 02 621 169 235] 286|x329) 31°0] 224 731~ 581142~ g1
0. |7239|—-21-3—233]—-223/-106T|=12:1|~ 99|—- 90|~ 78|~ O0O|~ 30 12 84| 11°6] 156| 214| 236| 1900|x314| 283] 1973 491 - 121 | =17+
N. |—138/-149 =206/ 21-1|~106:6] —143]—11-8] —10'5 |- &4 | —-T10:3 -11'2|— 871~ 28 33 108, 17°9| 256 x297| 188 197| 1900| 169 96 1= 63
D. |- 78] -182750:9] - 307 =238/ —192] —17:5/ - 15'5 |~ L'} |~ 142 | -12'5— y3b— 70|~ 3z 771 206:9| 556 640[x06'5) 56:3| 13:8|—210|-163(- g1
Y. |-197 -233] 0278 -255| -26:0] —22-7| —19:1| =162 | -13:0 [ —11-7 | = 98— 08}~ 22| 100| 22°5| 357| 42°9|x460] 436| 342 185|- 04|- 93[~18¢
W. |-167{ 235/ 31-9| =256 —23"4| —204| =174} - 146 | -11-8 | —10'5|— 89|~ 55]- 09 531 I4'71{ 277 37°9|x470| 469! 377| 155|— 20|= 34|-160
Eq. |-141)-150|~172 N19-3/ —182/—15T1 =127 ~I1'L |~ 95 |— 77|= 77— 05|~ 17 51| 150 225 285 290|x293| 229, 149 44|~ 62|~ 8.3
S. ~28'3‘—31‘o“—-34'4 —31-6| W 381|325/ -271|-231|~196|-16-9-12:6|~ 83|- 39| 195| 379| 567 x622| 622 547| 41-9| 250|— 34|-184 —3I-1

2 and 7 mark respectively the mean maximum and minimum hourly values in each month or season.




TERRESTRIAL MAGNETISM. 51t

LXp.-LXr.—SELECTED DISTURBED DAYS—DIURNAL INEQUALITIES.

Eskdalemuir. Mean Hourly Values, Greenwich Mean Tvme, for the Months, Year, and Seasons. . 1917.
E Y ‘ 2. ’ 3. l 4. 5. 6. 7. ‘ 8. ‘ 9. 10. . 11. {Noon.| 13. ‘ 14. ’ 15 | 16 | 17 l 18. | 19. . 20. | 21. | 22. | 23 ‘ Midt.
=8 i
122
1271 AD. LXp.—DECLINATION (measured positive towards the West).
’ ’ / ’ ’ ’ ‘ ‘ ’ ‘ ’ l G ’ ’ ’ 7 v / ’ ’ ’ ’ , ,
J. |-2:01/~291|-2:38| =2:09| ~1:84| —0°46| 0-76| 162] 2'58| 2:76| 3:98| 571| 633 1%6'54| 525 374| 4'40|-3'57|-128|- 540|770 |~560|—515|~-237
F. |-453/~149|—6'12 W6-51| —4:46|~3-42| —2'15| =050 | ©'10| 1:66| 255 477] 6:87|xg02| 836| 468| 412| 326| 141|-070|-113 =577 =529 — 471
M. |-105/-219|-279| %375 —2:84|—2-08| =207 =237 | —=2-62 | ~1-09 | 1'52| 530853} 849| 726 513| 1:67/-2'90|-095| 120 |—334|-2'52 |—1-45|—2-02
A. |-419|W 590 —363]—0I5/—051| =117\ ~2-87|=-2:46|—078| o0-70] 3:31| 7o02Qx839| 888 686| 493, 283| 028|-145|-199|~549|~5T4|—345 - 455
M. |- 406)—320|—4'60|—361{ 444 —375|~2'49; —3'55 | —1-89| 1-38| 4:46| 6:68) 744|x7:64] 7I5| 508} 443 2:39|-020/-127|-298 -2-50|7507|-306
J. |-403|-514|~379|—464| —4:18| —4:60| —6:20| T 725 | =556 | =366 | 035, 524| 798| 1005 |x10°05 &A1} 704| 439| 2-82| 026|-2-74|-248|-047|-207
1 J. ~548| W 7:32| - 6°42| — 5:99| —4-02| ~2-84|~2-80| ~3-02 | 314 |~1-30| 160| 41| 625 784 w784 48r| 484} 18| 150 198| 140| 027| o045 —236
A. |7719] - 519 — 404 —208| —0:86| —443|— 705 ~525|-1'83| 269, 362! 643] 691| 601 |x742| 724| 448] 2:26| 066|-256/-0-31| 097~ 380 -337
8. | -2:36/-333 ~3:35| ~2°01| —2:94| =2'75| 0'51|=2:76| 216 | o4I| 516| 844x981] 902 540| 426f 2:05|-0'53 |=T40 | =217 |=3:95 | ~512 |W547 |~ 415
0. |—-374 —494| —487| —3:60| —3-20| ~2:32| ~0-g0| ~0:06 | =040 | 143 5-89|x3-62] 32 6:37| 614| 440| 094| TI01| I1-13|—34I|~518|-2-85|7604|- 357
N. |-2-40}-2-86|—0'10| —1'17| —0:79| =064 = 0:65| — 024 0:98 1:96| 375 5:07 561 626 | x 702 491 1:90 | —0°43 |~ 162 | B6:37 | —1:93 | —4°94 | — 527 | - 5-06
D. |-o71] 055/ 145 059]-0:64/—1:09|~1'05-1-05|-159|-0:89] 0'59| 205} 329| 67| 4062| 494|616, 328| 1-24|~-288 Mg 46|-845!-367|-1-89
‘Y ~360| - 372| = 3°39| =2-97| —2°56| =2:46| —2:25| =224 |~ 1:36| o'51| 306, 579} 718 @757 095| 519\ 374| 1:05| 016|-215 w382 -368|~372|-327
W. |-2:64|-168| —1-79| ~2:29| ~1-03| =140 =077 ~004 | ©'52| 137, 272| 440| 551 |8662| 631 ¢457| 4714| 064|-006|~383|-580(7619|~485|~352
Eq. |-298] - 400~ 366| —2'53| = 2:37| —2°08| ~1-33| =191 | ~1'49| ©0:36| 397 7:34|*888| 819| G6yz| 468 1:87)|-031|~067|~221 | 449|-301 [~ 410|~357
S. —519| 7 5:39| — 471 | — 4°08] — 3-38] —3-90| — 4-63| — 477 | —3'10 | —0-22| 250 562 7'14| 7-88!x812| 631 520 2-83 1:20|-039 | —1'16 | —0°94 | —2-22 —2.71
AL LXE.—INCLINATION.

’ 7 / ’ ‘ / ’ ’ ’ ‘ 7 ‘ ’ ’ ’ ‘ ’ /
—015|—007| 035/ —1'12]— 179|235} ~2'09] —1:46|—-0-87|~034|-0-2L| 003 0-33|-005| 079| 0'57| 082|x1-65| 137| 039| 144 148] 1-52 —0°25
061 0-21|—-043| —0:91|—1-24| ~1-67| —1-49| 7 1-68 | ~060| 0-49| 063| 066] 0'55| 072 073| 02I|—012}-045!i21-28] 047 067| 074| 0:46| 016
—1-16|7 122} —0+97| —0'75| —0+77| —0-73| —0-34| o021 | 1-0I |21:86 | 1-54; 0-95] 02I| 025|=038{-019| 002} 023| 031| 040| 051 009|—028]|-0-81
—0'34| —061| —0'42| —1-36{ —I-51| B 1-53| —0-81| —001 | 1-75| 2°37| 240 |x255f 2:06| 0°59| 022|-005{—04I|~I16|-071|~042|-059|-068|—-064|—0-68
~045| —0-57| ~0-52| —0-24| —0-27{~0-20{ —0'14{ ©0'I5| 226 |®2-33| 203| 122] 086| 06I|-007-090 —I'71|-192|%205 ~057| 030 028 o14|-056
~0:33| —0-22/ ~0:66| —0°14| —0-03| 049 144 | 1-98| 2:69|x2:88| 2:49) I-34 | —052|W274|-058|~114|~209|—228/-1-36/-1-11| 063| o019 -0-37
005 065/ —0'75 —1-13| —1-22| —0°62| oO'IT| T1-24| 226| 2:68|x270| 1-83] 052 -035|—225 —2:83 w322 ~103/~007|-0T0| 030| 063| 018 041
048/ 068/ 1:79| o061| 119 1-85/ 2'90| 4'50|®4-99| 426 2:48| 1-65]—048|-2:77|~321|N875|~742|~-283|-2:67|-043-032|-0'79| 1-10 117
~114/~-106|—I41|—1'51|B1-86|~1-12|~0-36| 0-36| 2-04| 309 x315| 217} 117, 068| o024| 0206|-006]-048 -064|-102 ~0:76|-048|-0:76|—-050
—1'54| —1-40| -~ 1-27|RW1-60| ~1'54| —1-04| —0-82| o001 o-71| 211 |x2:83| 247} 204, 105 030 O17|-059~1:24| 008| 022| 07T0| 04I|—014 -1:32
~0'43| —0'37| —0-87| ~1-29| —1-33| —T-08| W1-40| —1-04 | ©0-25| 0-27] 044 040} ©:33| O7I| 041, 053 085|.085| 0261 084jaw124| 077| o027 ~0-59
0-03| 0-38| ~0°43| —124|W1-63| —1'53| ~1°44| —116|—0'52| ©0-50| 1-02| 06| 047|-013|-027|-008 -0-84|—-053| oo0z| 2:84|x301| 084 017 ~012

pEonpHHRpREN
|
o]
o
w

-038{ ~0:31| ~0°43| —0'93| —1'01| —0'84| —0-45| o0-21| 1-27|x1-86| 1-82| 142 0-78| 006|—-0'52{-0'97|WI'15|-075~043| 0'10| 040| 033| 0'18|-0-29

<

w. 0:02| 004)-0'34] ~1'14|—1-50{ R 1:66| ~1-60| ~1'34|—~044| 023 | 047 | 042] 0'42] 0°3I| 042} 03I 0-18| 0-38| 03| 113 x1'59] 096| 060 -0-20

Eq.  -104)-107|-1°02| ~1-30| B I-42|~1-11|~0'58] o0'14| 1-38| 2:36|w2:48| 203] 1:37| 064| 009| 0:05|—026|-066|-024|-020|-0T19|-01I6|-046 -0'83

S. |-o12] o-11| 008/ -036/—0-11| o025 0-84) 183} 2:87|x2:99| 2:52| 179] 0°56|-0-76|—2071-327|R337[-197|—-1'77|-062|-021| 0Ig| o4I| 016

AH. LXr.—HORIZONTAL FORCE.

Y 7 Y Y Y Y 7 ¥ Y Y 4 4 g Y Y Y I Y Y Y Y. v V4 Y
J. |-139|-11'6/-165 6:6] 16-8| x26:2| 23:4| 155 7°9 19 10— o4~ 1-8 78|~ 09| 100 78— 35| - 21 9'9|—186|7m26'3|~252 | -141
F. |-1000{@131|- 31 50 86| 159 150| 195 49|-106|—11-7|—114]- 92|- 99— 68 30 76| x20°5 05 50— 22— 81— 69— 26
M. |z134] 120 73 57 77 7'5 14/— 6:3|-178|%301|-26-3|-187|~- 72|- 43 96| 102| 106 83 35|—- 03|- 25 2-3 40| 103
1A, 11 30 o-5/ 108 116 132 55— 48|—304|—-387|-392|R406]=-322 |~ 71 30 10°2| 183(w2092| 227 157 160] 133| 103 3.8
M. I5/— 3-8/ — 2:6|— 37— 28— 28/~ 2:7|— 6:9|—381|W394|-349|—224]-133|~ 62 701 240 377! 42:3!x438; 203 35|- 51— 19 65
Wl 35|~ 38— 66| 22|— 40/- 52|-11-0|-24'5(=-326|=44'5|7485|-434|-253| 44| 430| 219 3I4| 472|x502| 333| 246|- 74|- 56| o8
A |- 94| -188]- 03 11 15|~ 48| —14'7|-30°6 | —44°0 478|464 {-31:8]~ 79| 11-8| 496| 69T |x747) 396, 196 12:9 - 06~ 76| 37 —T1y
AL =307 —261| = 46-2] —25°3| —44°7| — 50°4| - 62-2| =817 | 858 | - 71:9 | —39'6 |~ 22-0 7:4( 642| 80-312164'¢4| 15001 80-9| 73:3| 32:6| =221 38| ~403 =519
S. 12-7) 12+9| 16+9| 17'1| 21-2| I1I-9 02| —-102|—346{—-490{n503|=353)-174{- 79 28 48| 11-5| 193} 21T|x235| 141 50 61 1
0. 41| 12°9| 10-3| 156 170 110 86/ 35|-135|-337|%433]|-3650-2731-1I4 3| 54| I7°5{%255] 105 72 56— 43|— 24| 131
AN -3 oo 53| 11°4| 137 1082165 11:6|— 68|~ 7:8|~107(— 91|~ 60|~ 94|— 2T |- I3|- 3I|{- IO 31— 53|RII4|- 51|- oy 63
Do |- 34| -12°5| 125 70| 155 15| I50f II‘5 2:4{-12:8|-19'9|-126]—- 97 08 69 1122|2332} 316| 245-21'5(7397|~20'5|~ 86|~ 17
: : |
HY. - 16— 41— 40 44 52 4'1|— 0'4l— 92|—240|%32'T|-308|-237)-12"5 27| 161 277 x33‘1i| 2831 226 111 09|—- 50|- 62|- 2.6
W - 64- 93]- 67 75| 13°6] 172/x17'5 145 21— 73|-103|~ 84|~ 67|- 2:7]— 08 57| I14] 11-8 65/~ 2:9|®180|-150|-103 |- 30
Eq. 10:3) 102 87| 12°3] 14+4| 109 39| - 621—-241|-380|R39:8|~32:8}-210|- 77 41 76| 145|x206| 14'5| I1I'6 83 41 15 91
8. f 8-8i ~132| —13°9] — 64| —12°5{—158] —22-6| - 359 | - 50T | X 50:9| —~42°3 |—299| - 98 18~6’ 450| 69:8|x73'5| 525 467! 248 12:4|— 4T —12-9‘714.0

i 2 and 7 mark respectively the mean maximum and minimum hourly values in cach month or season. .
Note.—The corrections formerly applied on account of the effect of the N. Force on the W, Magnetograph, etc., have been ignored as insignificant this year,

N LAY



HOURLY VALUES FROM AUTOGRAPHIC RECORDS.

LXI-LXII.—INTERNATIONAL QUIET DAYS—DIURNAL INEQUALITIES OF DECLINATION AND HORIZONTAL FORCE.

Kew Observatory, Richmond. Mean Howrly Values, Greenwich Mean Time, for the Months, Year, and Seasons. 1917.
= 1 1 2. 3 4 l 5 6 l 7 8. I 9. 10. ) 11. | Noon.| 13. 14, 15, 16. 17, 18. 19. 20. 21, 22, 23. | Midt.
)
= 123
£3
= AD. LXI.—DECLINATION (measured positive towards the West).

J. | -138/-112] ~0'08| 098 —0'78| —0'72| ~105| 123 | —0'71 | o'o7| 2's1| 371|x3io7| 31s| 47| o4r| ozs| oT4l-o0-34|-1'02|-1'42|-1'60 |T178| 148
F. —-1:02| - 066| —0'69| —0:43| —070| —1+23| =199, =290 | 302 | -1:69 | ©0:85| 286}x453| 445| 350} 200| 065| 021| 034(-023|-079]|~1-38]|-142|-119
M |-111 -118 ~108/~0097 ~121] ~1-58 —3-18] - 4:69 | 473 | —270| 084! 4-31]x600| 590| 439} 275| 146| o042| 005|-033]|-052|-062 —0:97 |~11g
A. | -029|-0350—-065—102| —173| ~2-88| — 4:31| T 5:90 | — 5:65 | — 338 031! 372) 603|612 4531 262| 127 o042| o029| 048| 037 o12| o017|-012
M. !-036/-023 —0'57| —1-25| —2:86| — 4-48| % 5:04| ~4:93 | ~3:31 | —0-99| 2'56] s504|26-42| 579| 395| 253| 124| 014|-012|-039|-093|-089|-056|~0"8
J. —I-24|-1-19|—1:36{ —2:07| —3:80| - 5:49| W6-47| —6:38 | —4-89|—-226| 1-47| 468] 640|x744| 647| 468| 275 121| 034 0°37| 0I6| 0:09|—0-20|—0481
J. —0:23| —0°35/ —0°31| ~1-20| - 3-28| =518 ~ 648/ B 668 | -558| -3-01| ©075| 457] 707|785 624! 390| 174| o002|~044|—-014| 0Ig9| 039| 0:33!|-007
A, | —1-50| -1-78{ ~1:69| —2:24| — 361 —4'79| W 5-42| — 525 | —362 | —1-02 | 2:97| 650fx851| 814| 596 339 084)-049|-069|-066|~079|-102]-100]-081
S. |-123/-145/-182|-208|-2-42| —3:36| —4:97| B 597 |~ 511 | ~2-2T| 256| 552fx706| 6:47| 4-87| 321| 201| 112| 048] 006]|~022|-059|-089g — 115
0. |-154{-135/-107/—0:77/—083] —1-80| - 348/ W 506 | —4-68 | —2-15| 149! 435} 545|%549| 446| 2:92| 208| 130| 0'51|-005|—-069 =117 —154|-176
N. —0:92|—0:96| —0:63| —0-29| —0:66; —1-20| —1-93| —2:79 | W2-88 | —1:54 I41 311§ 333 322 2-80 2-01 081 0:30| 004 |—0'II|—-067|—090 | —076|—-0-8g
D. [-o071]~075/~059|~0-27/ —0'51| —073| = 1:08| —1-82 | 256 | —1:34| ©O'54| 224}x364| 360| 298] 1:96| 0:80| 0-25[-003|-053|-129 ~175!—1-211~079
Y. |-0906|-096|-095 —113—1:87|~279| =378 447 | -390 | —1-78 | 1-52| 422)x571| 563| 430| 20| 1-33| 0'42| 0'04|-02I|-055|-078]-082|-02
W. |-1-01|-0'87| ~0'72| =0:49| —0-66| —0'97| —1'51| —2-19 | A2'29 | —0-90| 1'33| 2:98|x3-87| 360| 2:69| 1:59| 063| 022 000|-047|-104|—141|—-120{—109
Eq. |-104|~112| - 1'16]| ~1-21| ~1'55| ~2°41| —3:99| T 5:41 | =504 | =2°61| I'30| 4'48]x6:13| 600} 4-56| 2-88| 1-71| 082| 0:33| 0:04|-027|-057|—081|~106
8. |-0'83]~0:89|- 0-98| ~1-69| ~3:39| ~4:99| W 5-85| =581 | —4:35 | ~1-82| 1-04| 520| 7I2 ®731| 566| 363 1:64| 022|-023[-021|-034|-0:36|-036|=-062

AH. LXII.—HORIZONTAL FORCE.

Loy Y Y Y Y Y Y 4 vi_ v Y v Y Y Y v Y Y Y Y Y Y 4
J. 035 |—o02 07 -1 42 |z 73 6~7 -8 — 38| -135(R165(—125{— 41— 16 10 20 16 19 56 59 54 34 2-6 07
F. 32 07 05 0-8 3-8 78|z o1 6:8|— 1°4|-134 {7182 |W182]-10-8|- 58| —14 13 1-8 47 67 51 34 43 48 44
M. 47 29 2°5 40 3-8 6:5] 85 37— 60/—189 m235|—-214}—-152|—-100| —50 | —2-9 2:0 66 9'5{ I100}zII'I| 10-3 9'5 7°0
A. 83 73 62 40 60 741 56 |- 15! ~12-51=26'1|m30:3|~260f-172!—- 65| o5 24 67 94| 102{xT0-7| 1000| 87 91 7'6
M. 14 21 14 09 |-01 |- 200|-67 |—11'5|—-I47|R175|{R17'5]-139f~ 86|~ 51I 24 82 | 101 |x13°0| 1I-9| II7| 1I°4| 103 71 57
J. 34 32 35 62 65 2:51—2'5 |— 94 |—182|R214|-21-3|~-202}|-179|—138| —46 37 | 123 155| 216:0| 1I52| 137| II'5 | 102 63
J. 32 25 36 31 34 09|—39 |—127|—201|—-259|7%270]|—-189)—-10-3]— 12 59 96 | 100 13:.9| I4'5|@®I55| 122| 10X 7:0 45
A. 75 49 6-8 70 57 2'1ti-49 |—136|-253|-322|n32'7|=260]-163|— 81| —17 59 83 132 16°5{x21-1| 200 182 | 140 | TO'I
S. 6-0 53 51 47 43 3¢l~03 |~ 9go0|-182|R270|-266|—-213-146]|~ 82 I°I 49 72 13| 131{x132| 129| 116 | 106 96
0. 58| 40| 46| 77| 96 [xi31| 94 17| =121 | —24+4 [ N20:8 ) -23:98-18-4 | -12:5| —74 | =33 | 14 831 11-8| 1200| 102 99| 96| 96
N. -o1x 07 17 41 57 731 7°5 30| — 77| —140 0168 |—-165]-124|— 61| —3I | —3I 2°5 76 81 85lz 89| 53 56 35
D. 33 36 1-8 35 53 81| 285 62 13| —10'I|-159|RI74)-12°0]— 82| —7-8 | —47 14 70 76 57 1-8] o3 52 57
Y. 39 31 32 39 49 54 31 |- 29| -11-6| -204 |n22:8|-197}~131|—- 73|~ 17 2°0 55 94 I1°0| 2 I1-2 101 87 79 62
W. | 17 12| 12| 24| 48 76|x79 4:4|- 29|-128 B16:9|-162|~ 98|~ 54| ~-28 | ~11 | I8 53| 70| 63| 49| 33| 45| 36
Eq. 62 49 46 51 59 771 58 |— 1:3|-122|-241 7268 |-231]-163|~ 93| —-27 03 43 89| Ir-2|zIr5| 1I°I| 10T 97 83
S. 39 32 3-8 43 39 09l—45 |-11'8|-19:6|—-243|7246|—-198] 133~ 71T o5 6-8 | 10°4 139 14'7|2159| 143! 125 96 66

z and % mark respectively the mean maximum and minimum hourly values in each month or season.

LXIII—RANGE OF THE MEAN DIURNAL INEQUALITIES FOR THE MONTHS, YEAR, AND SEASONS OF 1917,
AT ESKDALEMUIR AND RICHMOND (KEW OBSERVATORY).

Note.—The ranges are those shown in Tables XLIX. to LXII, in the preparation of which non-cyclic change has been eliminated (see Table LXVIIa.)

Months and
Seasons

?9????@9\

Zow

£ v

ESKDALEMUIR. RICHMOND.
“ All” Days. Quiet Days. Disturbed Days. “ All” Days. Quiet Days. Disturbed Days. Quiet Days.
\

X. —Y. Z. X. ‘ —-Y. Z. X. —-Y. Z. D ’ I l H. D. 1 H. D. I H. D. H.
Y Y Y Y Y Y Y Y b ’ ’ Y ’ ’ Y ’ ’ ¥ ; )
245 | 315 | 192 | 252 | 275 65 | 427 | 740 | 1054 } 692 | 147 | 196 | 617 | 160 | 22:4 | 1423 | 400 | 526 575 | 238
335 | 384 | 239 | 323 337 83 | 427 | 684 | 796 | 893 | 201 | 288 | 745 | 178 | 271 | 1553 | 296 | 335 755 | 273
390 512 243 447 493 155 425 557 509 | 1111 2:20 37'5 | 1081 2+64 43'3 1228 3-08 435 1073 346
573 | 553 | 256 | 507 | 553 | 2007 | 764 | 657 | 621 |x1-86 | 314 | 552 | II'50 | 329 | 530 | I4:79 | 408 | 608 | 1202 | 410
54'5 | 556 | 309 | 488 | 538} 246 | 819 | 595 | 0695 |1150 | 303 | 552 | II'04 | 277 | 494 | 1271 | 439 | 832 | 1146 | 305
66-0 696 3074 544 666 238 928 | 100°5 698 | 13-99 3-89 687 | 1428 315 545 | 17:30 562 987 13'91 374
61-8 69-2 330 53'5 74°1 250 | 1110 90-8 | 117:3 ] 1346 3-88 673 | 1494 3'35 56T | 1516 | 592 | 122'5 | 1453 | 425
681 714 42°4 62-9 675 20-3 | 2257 | 1337 | 198:3 | 1429 433 734 | 14:76 3-87 60-0 1461 | 1374 | 2502 13-93 53-8
572 | 540.| 238 534 592 | 203 811 | 641 503 § 1229 | 322 | 3556 | 12795 | 328 | 549 | 1528 | 500 | 738 | 1303 | 02
512 43'9 | 259 46:9 490 96 715 592 553 961 344 476 | 10°53 2'92 447 | 14°66 | 443 | 688 | 1055 | 399
343 | 295 | 140 | 295 | 278 70 | 346 | 632 | 508 | 716 | 202 | 299 | 594 1 75 | 278 | 1338 | 2:64 | 270 621 | 257
240 278 208 282 254 80 198 943 | 1174 6-40 1-78 25'9 589 179 25'8 | 1562 | 464 7229 | 620 | 2359
433 | 404 | 222 | 419 | 471 | 138 | Gox | 563 | 739 | 990 | 240 | 433 | 1006 | 254 | 418 | 11-38 | 301 | 652 | 1018 | 340
298 30°4 184 280 260 59 328 633 789 711 1-80 258 573 71 251 12-82 325 355 616 24-8
496 510 22°1 476 530 149 638 542 486 | 1116 2:86 482 | 1119 301 487 | 13:37 390 60°4 11-54 383
61-2 658 306 532 651 231 | 110G 840 | 100-3 | 1310 372 650 | 1367 319 534 | 1351 636 | 1244 1316 40°5




TERRESTRIAL MAGNETISM.

LXIV.—HARMONIC COMPONENTS OF THE DIURNAL INEQUALITY.
Values of a,, b, in the series Z (a, cos 15nt°+b, sin 15n¢°), ¢ being reckoned in hours from midnight G.M.T.

61

The mean values of & for

Eskdalemuir. (Longitude of Eskdalemuir Observatory, 3° 12" W.)
North Component. West Component. Vertical Component,
et
¥
é § a,. b,. a,. b,. ag. bs. a,. by. a;. b,. a,. b,. as. bg. ay. b,. a,. by. . b,. as. bg. a,. b,.
ow
=
All Days.
Y 7 Y Y e Y 14 Y Y Y Y Y 4 v s Y Y Y Y 4 Y 4 Y Y
J. 61 28— 59— 09| 10 —20 [—-02 00 |-116 — 21| oO9g 26 01 —16 03 15 |- 109 - 83|- 19 -14 03 oI {—o0'5 —OI
F. 106 32|- 73— 23| 37 —-1:8 |-01 06 |-10'5 — 80|=~06 74 |—08 —24 04 33 05 - 9I |~ 3I —2'5 |—0OI 09 |-o01 00
M. 1644 — O0I|— 92 — 04| 33 -—-106 00 10 |- 91 —12:8| 47 105 |—21 52 13 22 23 — 7I|— 57 —12 25 09 |-0'4 —0°5
A, 218 = 2:8|-133 — 06] 42 -08 00 13 |- 76 —155| 19 117 |-26 —4-9 14 1-6 34— 87— 50 —26 16 I'5 {—I1 —0-2
M. 162 - 91 |—1I2'3 12| 32 03 I o9 |- 80 —19:6| 40 1I04 |—-25 —20 I-2 oI 42 - 96|~ 73 —2'4 1-4 04 o0 oI
J. 200 — 83 |-157 04| 16 -02 |-01 13 |- 42 —-270] 34 121 |-23 —37 0-8 03 44 — 82|~ 77 =30 16 08 0-0 oI
J. 171 —10-8|—-14"3 41| 14 -18 |—-0g 07 |- 58 —266{ 35 III |—23 —57 o5 09 36 —11°0{— 70 —1I-2 24 10 |—-0'4 —06
A, 184 —13'9|—14'9 49| 17 -oO1 12 06 |-110 —-22-3| 77 115 |—38 —54 16 14 {— 45 -152|— 71 —27 30 08 |-04 —-06
S. 232 — 21 [—127 09| 22 —1I4 [—06 16 |- 93 -158| 39 97 |—41 —46 24 23 22 — 72— 59 —-02 15 07 |—07 —O1
0. 208 12|-11-8 00| 42 -1I9 0-0 12 |-103 — 97| 03 97 |—25 —48 2-9 17 |- 32 —-102 |- 34 —-32 12 05 |—-12 02
N. 123 30|— 77— I'4| 3T —14 o1 o9 |- 79— 52| o4 82 |~09 -2 07 1-3 oI — 63|~ 20 —14 07 =01 |-0'5 =05
D. 82 34|— 61 — 22| 36 —1I-3 08 —02 |- 73— 45|-27 72 |—0T1T —II 14 14 05 — 70|= 17 —23 06 —-08 |~03 —02
Y. 159 - 2:8|—-109 — 08| 28 -11 o2 08 |- 86 —-141| 22 50 |[—-21 —-36 12 15 10 - 91|~ 48 —2'I 14 06 |-05 —o02
Ww. 03 31|~ 67 - 1:8 2,9 ~16 02 o3 |- 93— 50|-07 64 [—07 —1I-9 07 1:9 |- 02 ~ 79— 22 —19 04 —01I |{—-03 —0-2
Eq. 205 — 09 |—1I7 00| 35 —I4 |—0TI 13 |- 91 ~135| 27 104 |—-28 —49 2-0 19 12 - 83—~ 50 —22 17 09 |-08 -o1
S. 17:9 —10°5 | —14°3 27| 20 --0+4 o4 09 |- 72 —-239| 46 113 [—-27 -4=2 10 07 19 —I10|— 73 —2°3 2’ —0I [—-02 -—02
Quiet Days.
Y. 159 — I'2|-100 — 08| 30 =—-II [—-03 o099 |- 34 -138| 30 95 |~29 -—40 0-8 16 37 — 08|~ 36 —I1 I'4 05 |—-06 —o0-4
W. 90 15— 68 - 12| 28 -—-09 |-03 09 |- 48 - 58| o1 50 |—I4 —24 0-8 21 00 — 2:3|~ 07 —07 0-6 02 |—04 —0-8
Eq. 196 0'4|{~10g — 10| 41 =—1'3 |-06 16 |- 1:9 -146| 22 1006 {-33 ~—54 1-8 19 42 o'5|— 36 ~-16 2°0 07 [-09 —0-2
S. 191 - 55|—-1I2:4 — 01! 20 ~1I'1 oo 03 |- 35 —-21:0! 67 122 1—-38 —4-3 i—-02 07 67 — 071— 63 —0°9 16 07 !-03 -oI
Disturbed Days.
Y. 123 - 95| ~163 60| o0 -o05 I°4 o7 |-189 —154|-14 122 06 —26 23 o7 |- 56 -31'5]|—-122 —2'0 04 39 |-0-2 0-9
w. 37 52|-11°5 - I'5) 30 08 | 39 05 l-2I7 - 39|-27 I3 | 33 16 | 24 22 |- 43 -297|-I1'7 =45 —-04 43 | 23 18
Eq. 235 - 2°6|—148 42| 38 —-16 03 19 |—175 —I04| 16 I1-7 |[—1I2 —49 30 2:8 |- 26 —21-3|—- 77 =21 06 20 |-05 04
S. 97 =311l —-22'5 152! 55 09 |—-02 =02z |l-175 —31:8|-16 135 |~03 —46 16 —2-8 =100 ~436l-172 o7 10 53 1—-2'5 03
LXIVAa—HARMONIC COMPONENTS OF THE DIURNAL INEQUALITY.
Values of ¢, a, in the series 3¢, sin (15nt°+a,), ¢ being Mean Local Time reckoned in hours from midnight.
Eskdalemuir. Longitude of Eskdalemuir Observatory, 3° 12" W.
g y
= North Component. West Component. Vertical Component.
EE
24
ey ¢y ay. 7% ay. C3. az. Cqe dy. cq. . 7% . C3. as. Cqe ay. cq. ay. ‘ Cy. a,. ‘ Cg. ag. C4e a,.
ﬁw
All Days.
Y o Vs ° Y ° Y 3 4 3 Y o Y o Y o Y ° Y o Y °
J. 6-7 68:6| 59 2676| 22 161'6| o2 2743 11-8 2631 2-8 24°5 16 1856 16 232 85 1959| 23 239'5| 03 78-4| o5 2768
F. 1I-1 7631 76 2588 41 12600 06 2:5) 132 2357| 74 18| 2:8 2084| 33 191} 91 1801| 40 238 09 26| o1 2598
M. 16.4  935| 92 2740| 37 1248| 10 11-5] 157 2186 11°5 306| 56 2114 2'5 430 74 1649| 58 2641| 26 79'5| o7 2336
A, 22'0 1004 | 134 2737| 42 1I10°7| 1I'3 128} 173 2094| 119 156 55 2177 21 551] 93 161:8| 57 2490| 2-2 561 12 2729
M. 186 1224 12°4 287'9| 32 93'5| 1'4 61-8] 211 2054 | II°I 2731 32 2406 12 972] 105 159°8| 77 2581| 15 854| o2 3625
J. 216 1158 157 2780 16 1075 13 92§ 273 192°1| I2'5 220! 44 2214| 08 84:0] 93 1550, 82 2551 1-8 72°7] 01 142
J. 202 1255 149 2925| 23 1I1502| 08 3433273 1955|117 237| 61 211'7| IO 433 116 1649 71 2664 26 76:1| o7 2271
A 231 1303 | 157 294'8| 17 1046| 14 761|249 2094|138 403| 66 2243| 21 606] 158 199:8] 76 2558| 31 84:3| o7 2259
S. 233 983 127 280-5| 26 1321| 17 3538]184 2136 105 28:3| 61 2312 33 591 76 16631 59 2749| 17 75T | 07 2749
0. 20-8 89:8| 11-8 276'5| 46 1244| 12 13-8f 141 229:8| 97 82| 54 2168| 34 72:3| 10°7 200:8| 47 232:9| 13 776 12 2928
N. 12-7 79-3| 78 2658| 35 1I244| o9 204] 95 2398| 83 90| 25 2112 14 403 63 1822| 25 24I2| 07 1064| 07 2349
D. 89 707 65 2501 38 11900 08 1185 86 241-5| 76 3461 11 1941 20 583y 70 1791 29 2224 I0 1560 03 2450
Y. 162 1031 | 11°0 2722 30 I2271| 08 233|165 2I44| 55 303 | 42 2192 19 524] oI 1771| 53 2526| I'5 770 05 2599
w. 98  747| 70 2616| 33 1282| 03 397} 106 2452 64 o4| 20 2097| 20 3301 79 1847| 2-9 2353| 04 1I2:2| 04 23I+4
“Eq. 206 957 11-8  276:3| 3-8 122'0| 1I°3 6:5] 193 2114/ 10°7 210 56 2196 28 5871 84 1I751| 54 253I| 19 717 | o9 2728
‘S. 208 1236' 145 2870' 20 112:3l 10 39:3F 250 2001 122 287" 50 2224' 12 69-3] 11-2 1733' 76 2587' 21 1013’ 03 2344
? Quiet Days.
Y. 1600 g7-5f 10-1  271I9| 32 1I1197| 10 3562) 142 I197°1] 99 239} 50 2252| 18 400y 37 1057| 37 2597| I'5 785 07 2486
: W, 10-0 84:4| 6:9 266:1| 30 117'5| 09 3543| 75 2228 56 73| 28 2205| 23 32'1] 23 1820 I0 2334 07 81-7| o0-9 2218
';Ell- 196 919 | 10°9 2712 43 II71 17 3535|147 1906| 10-8 180| 63 2209| 27 5641 4°3 86-:0| 39 2529| 21 7961 10 2681
:8. 199 10931 124 2760| 23 12751 03 1500213 19271139 352[ 57 =2311| 07 35981 68 992} 64 2680| 1-8 760! 03 2632
i Disturbed Days.
;Y 155 130-8| 174 2966| o5 195T| I-5 753|244 2341|123 3599] 27 1770 24 855|320 193:3| 12+4 267'3| 39 I5I| 09 3568
W b4 385|116 2690| 31 84:3| 39 960f221 2630|116 3527) 37  734| 32 59°9] 300 I9I4| I25 2553| 43 38] 30 652
‘Eu. 236 99'4 | 154 292°3 41 2222 19 22°2 | 204  242°6| I1'9 I4°1 51 2038 41 60-7] 21°4 190°I 80 20612 21 254 0-7 3206
is 326 165-81 272 31041 56 906| 03 2278] 364 21201136 3598 46 1933| 32 1633|447 19611172 2789 54 2021 26 2906
=*é\Ote —To obtain the phase

the several months are :— —2%3, —3°6, —2°1, +0%1, +1°%0, —0%1, —1°5, —1°%0, +1°4, 4+3°6, +3°8, +1°0.

angles for mxdmght Local Apparent Tlme, the correctlons &, 23, 38, 1€ must be added to dy, Gy, as, a4 respectively.
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HOURLY VALUES FROM AUTOGRAPHIC RECORDS.

LXVIL—MEAN MONTHLY AND ANNUAL VALUES OF TERRESTRIAL MAGNETIC ELEMENTS AT

THE METEOROLOGICAL OFFICE OBSERVATORIES, 1917.

KEW (RICHMOND) ESKDALEMUIR VALENCIA (CAHIRCIVEEN)
(quiet days D and H. absolute observations I,
see p. 65). (all days except those noted in monthly tables). | (in general 2 absolute observations per month).
1917. North. West. Vertical. Total. North. West. Vertical. Total. North. I West. Vertical. Total.
I P
Y Y Y Y 7 v Y v Y b Y v
January .. 17805 4789 43388 47143 15967 4990 45126 48127 16802 6054 44522 47970
February 178006 4786 143360 47117 13973 4988 45110 48122 16808 6043 44484 47930
Marph 17810 4783 43371 17128 15970 4984 45075, 48080 16805 6052 44439 47894
April 17808 4779 43300 47117 15971 4978 45060 48065 16801 6023 44395 47848
May 17816 1777 13373 47132 15986 4976 15086 48004 16829 6029 44438 47898
June 173813 4771 13357 47113 15989 4977 45086 48095 16821 6015 44371 17832
July 17813 1768 43330 17090 15987 4974 45080 48089 16805 6017 44426 47877
August 17803 4761 43391 47143 15971 4963 45095 48096 16789 6o1s 44461 47904
September 17811 47064 13372 171238 15978 49062 45103 48106 16801 6009 444068 47915
Q(zh)bet .. 17810 4758 133603 17119 15077 4958 45107 48109 16803 6005 44422 47372
November 17811 4753 43368 17123 15975 4955 45097 48099 16818 6011 44435 47891
December 17305 4746 43359 47112 15971 4951 45087 48087 16818 6009 44519 47908
Year 1917 17809 4770 43366 47122 15976 4971 45093 48097 16808 6024 44448 47900
Year 1910 17816 4823 43395 17156 15986 5020 45119 48130 16803 6078 44473 47929
Year 1915 17808 4874 43376 47141 16001 5075 45173 48191 16785 6130 44519% 47972%
Year 1910 17781 5117 43546 47313 15976 5311 45343 48368 16732 6337 44771 43215
Year 1903 17743 5272 43742 47490 16640 6447 44893 48313
o1 Declination Inclination Horizontal Declination Inclination Horizontal Deelination Inclination Horizontal
917 (West). (North). Force. (West). (North). TForece. (West). (North). Force.
o] ’ [e} ’ 7 ’ / y ‘ o / ’:/
January .. 15 32 66 586 18438 107 214 609 396 16729 109 48-9 68 85 17860
February . 15 26 66 578 18438 17 206 69 391 16734 19 466 68 74 17681
March . 15 19 06 579 18441 17 200 69 383 16730 10 484 68 62 17801
April . 15 I3 66 578 18438 17 186 09 379 16729 10 433 68 590 17848
May 15 006 66 577 18445 17 1773 69 377 16743 19 427 68 352 17870
June 4 597 66 575 18441 17 174 99 374 16746 19 406 68 42 17864
July . 14 591 66 56-8 18140 17 1679 69 37°5 16742 19 420 68 66 17850
August . 14 583 66 593 18429 17 157 69 391 16724 19 427 68 86 17834
September . 14 584 66 582 18437 17 152 69 389 16731 19 409 68 82 17843
October .. 14 57°'5 66 581 18435 17 145 69 391 16729 19 399 68 69 17844
November 14 560 66 583 18434 17 140 69 390 16726 19 400 68 62 17860
December 14 555 66 585 18427 17 135 69 391 16721 19 397 68 85 17859
Year 1917 14 596 66 580 13437 17 163 69 386 16732 19 430 68 69 17855
Year 1916 15 88 66 575 18457 17 261 69 376 16756 19 531 68 66 17869
Year 1915 15 184 66 506-6 18463 17 359 69 369 16786 20 3-8 68  79* 17869
Year 1910 6 32 66 587 18503 18 233 69 378 16836 20 446 68 130 17892
Year 1905 16 329 67 38 18510 21 104 68 192 17848
- * Mean of 11 months.
LXVIIA.—NON-CYCLIC CHANGE (24p—0b) FOR THE MONTHS OF 1917, AT TWO OBSERVATORIES.
Eskdalemuir. Richmond. Eskdalemuir. Richmond.
= <
% “ All Days.” Quiet Days. Disturbed Days. Quiet Days. "é “ All Days.” Quiet Days. Disturbed Days. Quiet Days.
= =
X. —Y. Z. X. —Y. Z. X. -Y. Z. D. H. X. -Y. Z. X. -Y. Z. X. -Y. Z. D. H.
7 Y 7 Y Y Y 7 Y ‘ Y Y Y Y Y Y Y b Y Y . 3
J. 5% 270 6o | 36 30 =-36| o4f-006| 14| 050+ 50]d —13 | -08 | 12| 30| 26| -14 |~ 30/- 60| 60 |+o0y| 42
F. 09 | —01 | —06 52 | —22 16 32 44 | =26 =034 |+ 34 A. 77 39 37 46 06 | ~12 | —608|—-222 —-67:6|+018 | + 41
M. 06 | —02 | —0-4 30 244 04 | = 08l =60 | —2-4 |[—o12|+ 308, ~04 | —09 | —08 58 14 | =20 |~ g4|- 26 2 |—0:06 | - 33
A. 04| —-10 | —06 [ 1006 36 | =30 |—222| —02 58 |—o-24 |+11-1}0. o1 00 | —0'8 26 40 | oz |— 02|-12:0|-136 |+oyz | L 35
M. -16 0-8 13 | —12 16 50 |~ 62| —1-0 16 [+056|— 1-2|N. 06 03 02 3-8 30 | ~16 [~102 |~ T0|— 244036+ 3
J. —o2 | —04| 08| 40 |-o08 20 |~150| ~1:8 | =36 |-—026 |+ 4:5]D. 23| o9 |-08| 06| 36 14 |— 66| 06| 60|+o50|+21
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LXVIIIL.—MEAN VALUES, FOR THE YEARS SPECIFIED, OF THE MAGNETIC ELEMENTS AT OBSERVATORIES
WHOSE PUBLICATIONS ARE RECEIVED AT KEW OBSERVATORY, RICHMOND.

1917. 1916. 1915.
Place. Latitude.| Longitude. . . i .
Declina- | Inclina- ggﬁh Vertical | Declina- | Inclina- Hozl-l Vertical | Declina- | Inclina- 7%32;1 Vertical
tion. tion. Force, Force. tion. tion. ;‘%Iicz. Force. tion. tion. f‘orce. - Force.
N. N. N. N.
. o 7 o ’ o ’ o / V4 Y o ’ ° ’ 7 v o o ’ Y Y

Sitka (Alaska) .. 57 31 135 20W.A30 250E. | 74 251 | 15579 55867 130 23-9E.| 74 256 15585 | 55923 |30 232 E. 74 26:5 | 15593 | 506008
Rude Skov 55 51 12 27 k. .. .. .. .. 8 346 W.I 68 52:7| 17229 | 44599 | 8 443 W.|68 506 | 17257 | 44591
Eskdalemuir 55 19 3 12 Wiy 16:3 W.| 69 386 | 16732 45093 |17 261 W.1 69 37:6| 16756 | 45119 |17 359 W.[60 369 | 16786 | 45173
Stonyhurst 53 51 2 28 W.J16 16:5 W.i 68 420 | 17341 44475 |16 256 W.| 68 41-9| 17342 | 44477 16 373 W. (08 414 | 17342 | 44457
De Bilt (Utrecht) 52 5 511 E.J11 53-6W.] 66 501 | 18443 43103 J12 27 W. 06 48-8| 18461 | 43101 J12 125 W.|66 48-0 | 18481 | 43117
Valencia (Cahirciveen) 51 56 10 15 W.l19 43:0 W.| 68 69 | 17855 | 44448 |19 531 W. 68 66| 17869 | 44473 |20 3-8 W.168 7:0%| 17869 | 44519*
Kew (Richmond) 51 28 o 19 W.it4 506 W.| 66 580 | 18437 | 43365 |15 88 W.l 66 57°5| 18457 | 13395 |15 Ib4VV. 66 500 | 18163 | 43370
Greenwich . . 51 29 o o 14 37:0 W.| 66 536 | 18477 | 43305 14 46-9 W.i 66 52-7| 18494 | 43313 |14 56-5 W.|66 51-8 | 13508 | 43315
Val Joycux (near Parls) 48 49 2 1R .. . .. .. 13 30-7 W.| 64 40°3| 19700 | 41623 |13 40-5 W.[64 381 | 19715 | 41587
Agincourt (Toronto) 43 47 79 16 W.} 6 362 W.| 74 442 | 15950 | 58449 6 334 W.l 74 43'5| 15987 | 58538 | 0 285 W. 174 428 | 16028 | 58044
Tortosa 40 49 o0 30 8. J12 249 W.| 57 44'3 | 23301 360914 |12 34-7 W.| 57 46-2{ 23306 | 30907 |12 46-0 W.l57 47'1 | 23277 | 36941
Coimbra 40 12 8 25 W15 42:6 W.| 58 29:6 | 23059 37618 |15 501 W.| 58 322 | 23046 | 37662 |15 575 W.158 347 | 23053 | 3773+
Cheltenham, US. 38 44| 76 50 W] 6 10.3W.| 70 518 | 19269 | 55531 6 77W.| 70 496| 19341 | 55624 | 6 40 W.70 46:8 | 19417 | 55694
San Fernando .. 36 28 6 12 W14 21T W.| 54 90 | 21986 | 34380 [14 285 W.[ 54 158 21958 | 31680 fr4 300 W.|54 19T | 24978 | 34784
Tucson (Arizona) 32 15 | 110 50 W.J13 461 E 59 26-4 | 27021 45763 |13 44-4 B.| 59 261 ] 27063 | 45824 |13 42°5 E. |59 247 | 27119 15879
Dehra Dian 3019 | 78 3E.| 2 65E.| 44 441 | 33010 32706 2 1100 E. | 44 37°9] 33050 | 32627 § 2 15'5KE. |44 306 | 33083 | 32522
Hong Kong 22 18 | 114 10 K. | 0 16:3W.| 30 504 | 37163 | 22188 o 138 W.| 30 51-8| 37155 | 22205 | o 11-7W.]30 522 | 37167 | 22217
Honolulu (Hawaii) 21 19 | 158 4 W.| 9 463 E.| 39 272 | 28935 | 23812 9 439 E.| 39 285 28966 | 23856 | 9 416 E. [39 29:T | 29005 | 23397
Toungoo .. 18 56 | o6 27 E.f o 1227 W.| 23 85 | 39037 16684 o 84 W. 23 85| 39018 | 16677 | o 31 Xy. 23 72 | 39005 | 16653
%hbzw (Bombay) .. 1839 | 72 52E.] o 32:5E.| 24 358 | 36875 | 16880 .. .. .. . 0 40-7 B. 24 21:0 | 36870 | 16688

‘ \1eques (Porto Rico) .. 18 9| 65 26 W.} 3 26:9W.| 51 o041 | 28057 | 34732 3 192 W.| 50 555! 28158 | 34680 | 3 10-1 W.[50 45'9 | 28279 | 34030

! Kodai-Kanal 1014 | 77 28 E.| 1 33:8W.| 4 271 | 37661 2932 1279 W.| 4 22-4| 37633 2878 | 1 223 W.| 4 167'0 37614 | 2817

S. S. S. 5.

Mauritius .. 20 6 57 33E.) 9 545 W.} 52 486 | 23181 30551 9 476 W.| 52 546 23201 | 30688 9 41-1 W.|53 o2 | 23220 | 30833
Pilar (Argentine) 31 40 | 63 53 W.| 8 13-7E.| 25 410 | 25450 | 12240 8 22:9 K. | 25 40'9| 25506 | 122065 .. .. .. ..
Melbourne 37 50 | 144 58 E.] 8 32E.| 67 509 | 22061 56400 8 6:5E.| 67 48:7| 23001 | 56393 . .-
Christchurch, N. Z. 43 32 | 172 37 B. 116 530 E.! 68 48 | 22328 | 55486 |16 49-8 K. .. 22355 .. 16 470 K. 22387

* 11 months; May missing.
ADDITIONAL VALUES FOR EARLIER YEARS.
1914. 1913. 1912,
N. N. N. N.
. o o 4 o , o Y Y o v o s Y Y o 4o v

Katharinenburg 50 49 | 0o 38 E. .. . .. .. .. .. .. .. 10 577 K.l 71 80} 17356 | 50790

“*Kasan (New Site) 5550 48 st B} 8 21-38.! 69 221 | 17891 47517 S 109 K.} 69 182 17959 | 47535 3 g1 K. | 69 173 18017 ¢ ..

¢ Potsdam 52 23 13 4H.] 82006 W.l 66 22:9 | 18760 | 2901 8 36-4 W.| 06 21| 18783 | 42904 8 159 W.| 66 20-4] 18803 | 42014

 Seddin .. 52 171 13 1E| 8281 W, 66 1909 | 18798 | 42887 8 377 W.| 66 18| 18321 | 4288¢g | 3 472 W.i 66 17-4| 18341 | 42899

i Falmouth 50 9 5 5W. .. .. .. .. .. . .. 17 242 W.| 66 26:6| 18799 | 43118

i Praguc 50 5 14 25 E. . .. .. 7 50-3 W. .. .. ..

! Cracow .. .. 50 4 19 58 K. . 5 33W. 64 184 5 134 W.| 64 107 ..

l O’Gyalla (Pesth) 47 53 18 12 K. .. . .. .. .. .. 6 175 W. .. 21004
Pola 44 52 | 13 51 .} 7 483 W.| Go 035 | 22190 | 33524 .. .. .. . 8 835W. 60 36| 22199 53 14
i Karsani (near Tlﬂls) 41 43 44 48 B. . .. .. 3 o1 K. |56 511| 25217 | 33012 3 31l | 56 4001 25255 39545
' San Fernando 36 23 6 12 W. 14 517 W.| 54 26:6| 24939 | 34890 .. .

'tKakioka 36 14 | 140 11 K. 5 10-1 W.| 49 30°0| 29749 | 34851 .. R .. ..

’rl‘ okio 35 41 | 139 45 B. .. .. .. .. 5 34 W.i 48 5371 29996 34379
" Helwén .. 209 52 3t 21 K. .. .. .. .. 2 170 W.| 4o 47°6| 30031 | 25910 | 2 25| \y. 40 43771 30063 | 25884

\ Barrackpore 22 46 88 22 E.] o 322 K. | 30 589 | 37403 22459 0 380 .| 30 54°8] 37388 | 22387 | o 440 14:. 30 50°7] 37309 | 22316
Antipolo 14 36 | 121 10 B. .. .. .. .. 0 394 E. | 16 14-7| 38090 | 11098 {| 0 400 K. 16515.1 3810 | 11107

S. S¢ S. k‘.

Batavia 6 11 | 106 49 E.| 0 462 E.| 31 288 | 3060685 22464 o 46-4 E. | 31 24-4| 36690 | 22401 o 47-3K.| 31 19'4| 36683 | 22324
Tananarivo 18 55 47 32E.] 8 25'2 W.| 53 37°9 | 22484 30532 8 31- 4W 53 39'0| 22492 | 30563 | 8 389 VY. 53 46-2| 22503 | 30713
_Laurie Island (South Orkncys) 60 45 42 32 W. .. .. .. . .. 4 465 E.{ 54 2601 25343 | 35442
* Values for 1914 are from the first four and the last four months of the year only.

+ Kakioka is the new magnetic observatory to replace Tokio. 1t is stated that values for Tokio may be deduced from those for Kakioka by adding —5:5" to D, 265 to H. —481 to V.

VALUES FOR BRITISH OBSERVATORIES FOR 1917-1519.
1917 1918 1919

o N. w. N. TN N. |
N o 4 o o , o s Y V4 o 4 | o 4 7 v o o 4 v v
Eskdalemuir 55 19 3 I2 17 163 69 386 | 16732 45093 17 81 69 39'0| 16715 | 45067 16 587 69 395 16713 435084
Stonyhurst - 53 51 2 28 16 165 | 08 420 | 17341 | 44475 16 8:6 | 68 43'3| 17330 | 44501 | 15 580 | 68 43-1) 17280 | 44370

| Valencia Observatory 51 56 10 15 19 430 68 6-9 | 17855 44448 19 362 | 68 65 17844 | 14407 19 272 1 68 61| 17842 | 44335
Kew Observatory 51 28 019 14 596 | 06 580 | 18437 | 43300 14 504 | 66 58.4| 18429 | 43301 | 14 40°9 | 606 57°7| 18416 | 43305

_ireenwich 51 28 o o 14 370 66 536 | 18477 | 43305 14 277 | 66 542 18462 | 43290 14 182 | 66 53°6| 18455 | 43254

VALUES FOR RUSSIAN STATIONS, 1908-1911.

|

| 1908 1909 1910 1911

! Lati-| Longi- o

Place tude.| tude ! . . . I .
. : | . . - N . | Hori- .
Declina- |Inclina-) FO- | Ver- b poopina. |Inclina-| HOM | Ver | peclina. |Inclina- _HOH Y?rl Declina- |Inclina-| Tori-| V¥ er
4 ¥ zontal | tical i . zontal | tical e tion zontal } tica tion tion |Zontal} tical
ton. 108 | Force.| Force. ton. ton. | porce. | Force. on. 101 Porce. | Force. ’ P’()rce“ Force.
| —

’ N. N. N. | N.

: o s o s o / o ’ Y Y o ‘. o P V4 v ° , ° ’ Y '}) o o ’ v Y
; Pawlowsk 59 41| 30 29 B} 1 160 E.}70 38:6/ 16480 | 46913 | 1 230 E.|70 404 16350 46904] 1 30-0 E.j70 41°9] 16420 | 46382 e - . ..
I&atharmenburg 56 49| 60 38 B 10 428 E.| 70 54-8{ 17581 | 50809 10 47:8 E.| 70 57:6{ 17529 | 50794 | 10 517 B.f71 07/ 17476 50786 | 10 552 E.|71 44| 17415 50785
; Irkutsk . .. 132 16[104 16 E.] 1 54-0FK.[70 3161 19901 | 562811 1 51-3 E.|70 33:5| 19860 | 56265 .. .. .. .. .. .. .. ..

e
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HOURLY VALUES FROM AUTOGRAPHIC RECORDS.

A —LXXV.—DIURNAL INEQUALITIES OF POTENTIAL GRADIENT IN THE OPEN, IN VOLTS PER METRE.

Kew (Richmond). Mean Hourly Values, Greenwich Mean Time, for the Months, Year, and Seasons. 1917.
]
Sg No.
E% L |2 |3 | 4|5 |6 | 7| 8! 9 |10 1L |Noon| 13 | 14 | 15 | 16 | 17. | 18 | 19. | 20. | 21. | 22. | 23. | Midt. f24-o0 D‘;fys otean
S® Used.
v/m.‘v/m. v/m.|v/m. | v/m. | v/m. | v/m. | v/m. | v/m. | v/m. | v/m.| v/m. }v/m.|v/m.|v/m.|v/m.|v/m.|v/m.|v/m.|v/m. | v/m. | v/m.| v/m.| v/m. | v/m. v/m.
J. |- 94 -149l-133|-178| W183|-151|-83 |- 7| 15| 2 32 64 ] 88| 9o | 86| 105 98 |w154| 94| 74| 40| 34 8 - 29— 47 541
F. |- 28/ 09| 92{@108{~ 9o|- 79[-29 55| 70| 35 9 |- 1| 14 |-14 |- 7 I 22 59|« 76 52| 39| 62 | I9 51— 33 481
M. |- 10]- 23— 16/7 89|— 73— 46|— 8 53] 32 |-16 I | —20§—-42 [—060 | —61 |- 59 —34 58| 114{®115 97 72 32 10 .. 417
A. |- 631~ 30 - 48— 5317 75|- 34| 23 45| 46| 33 |-23 | -30 |- 5 |-15 |—II |~ II)- @ 62| 66| x123) 95 4 |-28 )= 55 6 358
M. |-102|- Si|@m115)-113 - 85/— 52| 40 86| 72 15 45 7 )-1 23 26 22| 82 108| x 127 58| 22 |-18 |-71 —102 21 345
J. |- 20|m 44— 38]- 20— 8 19! 43 77185 | 43 10 | —-23 |-31 |-33 {-18 3j—22 - 1/- 2 z| of|-5|-11 |- 6}f— 20 201
J. - 38|- 39|- 7o|m 77|- 60|- 14| 27 44| 40 47 8| - 31— 8 |-14|-13 |- 12| 24 26 3512 55| 43 26 8 |- 17— 22 234
A - 14— 30— 9|7 56|- 44 Il 39 48| 25 13 5| -9]- 9|—-16 |—-20 |- 42]—30 |- 14 13| 70| 64 49 13 |- IO 22 190
S. |- 38]- 31]— 38— 7 3 241 87 |x108] 68 38 71 - 5)-371-58 |R62 |- 58 ~58 |- 28 10 40| 45 16 |- 2 |- 24 35 209
0. |- 70/- 78/ - 8y{m1ioo|~ 22 23| 63 71| 99 74 1= 9| —45|-73 |-61 |-53 |- 18] 25 108 92| x124| 60 28 |—74 |— 74 }— 31 390
N. |7109|- 88]— 84— 73/~ 63]— 6o|-11 31y 07 54 27 18 |-11 | -39 5 34| 70 93 87lx 92 607 21 |—47 |— 84 | — 28 301
D. |- 42|~ 77| -113|7117] - 87|- 59|-50 12| 29 61 48 16 |—11 [-38 | —27 131 98 [x120 79 57| 50 33 21 |{— 17 152 323
Y. |- 531— 04]— 76| 82{— 066|— 36| 12 52| 54 35 13| - 2 |-11 |-19 |—13 |- 2| 22 62 66| x 72| 52 27 | =11 |— 34 354
W. |- 69| - 96| —105/n119| —106{ — 87| —43 23| 45 44 29 24 20 1 15 38| 72 |x106 84 69| 49 37 o |- 31 462
Eq. |- 47[- 43|— 547 62|~ 42|- 8| 41 69| 61 32 |~ 6] -251-39 |49 |—47 |— 37|—-19 50 70| x100| 74 30 |—18 |- 36 358
S. |- 43|~ s54/m 68]— 66/~ 49|~ 12| 38 |x 64 55| 20| 17| - 4 |-12|-10 |- 6 |- 7 14 30| 43| 46| 32| 13 |-15 |- 34 242
B.—LXXVI.—DIURNAL INEQUALITIES OF POTENTIAL GRADIENT IN THE OPEN, IN VOLTS PER METRE.
Mean Hourly Values, Greenwich Mean Time, for the Months, Year, and Seasons (0,a Days only).
Eskdalemuir. 1917.
E 8 l No.
<9 o . of | Mean
= é, 1. 2. 3. 4. 5. 6. 1. 8. 9. 10. | 11. | Noon.| 13. | 14. | 15. 16. | 17. | 18. | 19. | 20. | 21. | 22, | 23. | Midt. | 24—0 Days | Valuee.
étz | Used.
v/m.|v/m.|v/m. |v/m. |v/m.|v/m.|v/m.|v/m. | v/m. | v/m. | v/m.|v/m. |v/m.|v/m.|v/m.|v/m.|v/m.|v/m. | v/m.|v/m;.|v/m;. | v/m. | v/m. | v/m. | v/m. v/m.
J. |- orl-104|- 94]— o97|mi12|TMTI2|— 63| - 74|— 14|-35 13 53 82 63| 125( 123 68} x 136 49 30 35 41| 21 | —39 { —104 9 328
F. |-148|-148|~163]~160|-107|-146| 157|194 ~169| —96 |—13 16 18 122 171! 189 198| 181}x202| 199} 138 160/— 3 | —9b6 | —104| 12 623
M. |- 48— 66|- 74| o94|— 81|— 74|- 60|— 1I{- 21| 21 | 15 11 8 |- 17/~ 24/~ 5/ 38/ 29| 41| 72{z140{ 132 62 7= 71| 12 266
A. 60 981 x 149 144| 136| 74 15 13| - 41|-18 | ~51 |[~103 |-79 |~ 72|—104|— 62|— 45|— 18|— 82|WM107|~ 25/— 25 62 83 | +126 7 319
M. 26| - 9|— 5{- 12|— 26|— o9|- 23/- 22\ 36{-31 |-31 |- 30 |-27 |- 13|— 1|- 2[—- 3i- 2 6 38 41 54| x 66 60 | —125 8 191
J. 12 9 9] 26/- 1 7 2 4 2 2 |-17 |- 33 |®39 |- 38— 31{— 38|- 27|—- 24|—- © 19| 39| 51| 32 30— 6} 13 192
J. |- 11|- 1I 71— 3|— 18 6l— 4|- 15/~ 32|-22 |-15 |~ 26 W34 |- 29|— 25|- 18{~ 16— 7 33 5312 73 69 55 | — 3|— 32| 13 192
A. 91| x 102 64 44| . 58 86 20 17 42| -14 |—51 |- 86 |—-90 T 91| — 84{— 6I|—- 27|— 27|— 29i - 28|~ 47— 3| 48 50 | + 94 4 192
S. 36| 66| 56| 10 51— 6]—- 1 19| - 9|-56 |@v6 |- 71 |-52 |- 39/— 6ol— 72/- 36|- 4 37:% 69| 64 56| 54 30+ 7 6 237
0. 9|~ 28/ — 19/— 28 W 84— 58/— 79/~ 13|- I2|~30 |~-56 |— 64 J—47 |- 37/— 9 5 10 26f 72 126\ 1146 85| 358 42 | —169 4 272
N. |- 62|- 56/@ 70|— 52(— Go|— 6o|— 62— 35 32 91— 7 |- 231-60 |- 54/— 4| 70| oz|x1isT 79| 151 83— 5|-22 | —-62 |+ 40 6 305
D. |- 70|- 97/m101|— 95/~ 68}~ 67|~ 48|— 50| 23] 26 37 2 79 29 10 8| 107| X124 90 72 25— 3| 30 | —24 |+4118 9 325
Y. |- 19/- 23]— 23]- 29/— 32|- 32|7@ 40|~- 29/~ 23]-20 |-20 |- 29 }]-19 |- 15— I 14 32 51 43| 6oz 61 51) 38 4 287
W. |- 92| -100/106| —100| - 86|— 95|— 81|~ 78| - 41|-23 8 11 28 38 73 96| 115|/2148] 104| 1I3 70 46 61| —55 395
Eq. 14 17 27 7= 7|—- 17/- 32 2/~ 20/ —2I [—42 |®m 57 }—42 |- 46/— 48/ - 33/- 8 8 18 41|z 82 63| 59 36 273
S. 29 22 18 13 2 22|~ 2|~ 5/— 6/-16 |—28 |- 43 km47 |- 42|- 35— 29|- 18|- 14 2 21 27 43| ® 51 36 . 192
|
(‘—LXXVIIL—DIURNAL INEQUALITIES OF POTENTIAL GRADIENT IN THE OPEN, IN VOLTS PER METRE.
Mean Hourly Values, Greenwich Mean Time, for the Months, Year, and Seasons (1,a and 2,0 Days only).
Eskdalemuir. 1917.
3 g No.
28 2. | 3 | 4 | 5 6 8 16. | 17. | 18. | 19. | 20. | 21. | 22. | 23. | Mids. |24—o0 | [ OF | Memn
= g 1. . . . . . 7. . 9. 10. 11. Noon.| 13. 14. 15. . . . . . . . . . 4 Days Values.
S& Used.
= !
v/m. | v/m. | v/m.] v/m.| v/m,| v/m.| v/m.; v/m.[ v/m.| v/m.| v/m.| v/m. }v/m.|v/m.|v/m.|v/m.]v/m.|v/m.|v/m.|v/m.|v/o.|v/m|v/m.| v/m. | v/m. v/m.
J. - 27| - 40— 28 -19 7 11| x 67 27 15| 12 22 49— 4 37 9|— 12| 23 |- I [— 35/- 20 71— 10|M 67| — 23§ +115 7 220
F. 220| 242| 180) 24 |-174|-116{—-74 |- 75|~ 33|-85 |-231|7@ 324 |-188 I 10| 1II| 49 |—33 [|—124|-174]— 5| 225| 2642316 | + 59 3 25
M. 113| 108 8| —46 |- 21 8| 11 |- 24|- 18|—72 |- 66(— 37 |- 79|mi57|— 85/— 56|-76 |-59 36 57 98 112 88| 2164 1+ 27 2 242
A. | 41| 83 29/-33 |- 89| 94{-51 |- 25|— 52|-24 |- 2|- 45 12/~ 35/— 22|- 38{- 5| 10 23] 16/ 56| 65 72{xro7 f+ 18 6 203
M. 46 29 46| 28 19| — 12| 22 |= 12 15| 19 |~ 26{" 57 |- 46|— 41{— 55/— 46|—55 [—40 |- 20|— I9 25 31 56|z 88 | +147 3 204
J. 74 72l x 87( 50 33 54| 24 20— 12|— 2 6|- 20 |- 30|— 41|~ 40|- 24|-25 !-68 | @ 75— 16|- 13|— I9 o|—- 20 |+ 88 5 153
J. 22 10— 10| 20 |- 5/— 350/-29 |- 12|- 32{-34 |% 53— 41 |- 20j- 10 15 15| 18 27 34 33| % 41 28 17 20 | — 55 5 169
A. |- 34| s52(7 67|—54 |- 58/ - 45/—40 |- 14 3| 15 = 3] 27 25/ 28] 26[ 29/ 44 (%55 23| 32 3| 44 16 6| —109| 3 116
S. 38— 2[- 281—-56 |- 59/7% 89/— 7 34 32|—-50 |- 32|— 18 |- 21|— 12— II|]- I|—-2I 7 50 59 17tz 65 42 63 1 — 23 6 101
0. 28 3 21| 18 7l— 19|—- 1 |-150|W169|~19 |- 23| - 12 14 32| 36| 10|—52 {—77 |~ 45| 54| 8ol 98jwiqs5| 18 )4263 1 153
N. |- 45/@ o1|— 19| 7 ojl— 8 6|~ 8- 10 5|- 5/- 3 13f  27] 40 32| 40 |x72 15 9 o= 3|- 46/- 33 |+ o1 4 120
D. |-139|— 95— 50| 5 97|  64]-38 |-114|-120(—41 15 28 21| 75/ 110{ 48| 50 | 84 [xI44| 108 116 17 -150(W2I9 | —I47| 4 253
| I
Y. 26| 22| 16{- 5 |- 19|- 23|~ 9 |- 32|- 33|-23 |- 33|7@ 38 |- 25/~ 7 5 71 0 - 2 2| 121 36l% 54/ 35 39 170
W. |- 2/- 1 18 I |- I5— IT|- 9 |- 42|~ 37|-26 |- 47|% 50 |- 37| 35| 43| 44| 40| 32 2|~ 16/ 30/% 54— 4 5 . 156
Eq. 54 51 8|—-29 |~ 40|- 48l—12 |- 4317 53|-42 |- 31|- 27 |- 18|~ 42|— 20{— 21|—39 |30 15| 47| 63 85|« 88 87 191
8. |z 28 16/ 21| 12 |- 2/— 13— 5 |- of- 6 o |- 187 23 |- 18/— 17|~ 14|~ |- 6 (- 8 |- 10 7| T4 21 22 24 . 162

« and 7 mark tespectively the mean maximum and minimum hourly values in each month or season.
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NOTES ON THE METEOROLOGICAL SUMMARIES.

The outstanding feature of the year 1917 was the prolonged cold in the early
months : it was also notable for unprecedented downpours of rain in June, for a
very wet August, a stormy October, and a cold December. At Kew Observatory,
Richmond, snow fell on no less than thirty-eight days in the first four months of the
vear and there were 70 ground frosts. Temperature remained well below normal
until the middle of April. The thunderstorm of June 16th was noteworthy as
giving the heaviest rainfall on record for London, 118 mm. having been recorded
at Campden Hill, Kensington, in the remarkably short period of two hours. At
Kew Observatory 43 mm. were recorded. More widespread rain was associated with
the passage of a small depression which passed along the South coast of England
on June 28th and 29th and was the occasion of the heaviest fall ever recorded in
a day in the British Isles, viz. 250 mm. at Bruton, Somerset. At Kew Observa-
tory the amount measured was 31 mm.

At Eskdalemuir severe weather lasted until well into April. The temperature
in the screen on the night of April 1st was 2581a, the lowest on record for Scotland
for the month. The snow, which was as deep as 70 cm. in places, did not disappear
until April 18th. In a gale, which occurred in the early morning of October 25th,
a gust of 40 metres per second was recorded by the Dines tube-anemograph, the
first time such a wind speed has been reached at this Observatory.

At Aberdeen the same dates are conspicuous; the gust of 37 metres per second
at this Observatory on October 25th is also the highest on record for the station.

At Valencia Observatory, Cahirciveen, the great snowstorm which visited
Ireland at the beginning of April, though not so severe as at places in the counties
to the North and East, is marked by the entry of hail with or without snow in the
register on six consecutive days and may be regarded as the most important
meteorological event of the year.

In these Meteorological Tables the normal diurnal variation for the month
of each element is shown, together with the departure of the 1917 values from the
normal. The 1917 values themselves can be read off by re-adding these differ-
ences. The values so found are averages for the months ; the individual readings
from which the averages are derived are available for reference at the Meteoro-
logical Office. For the years 1874 to 1886 and 1900 to 1913 such hourly readings
were published in extenso. For the years 1869 to 1880 and 1887 to 1899 five-
day means were printed.

For the observatories at Richmond, Cahirciveen, and Aberdeen the normals

for Barometric Pressure, Air-Temperature, and Rainfall refer to the forty-five
HourLy VaLues, 1917 9
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vears, 1871-1915; those for Wind Speed and Sunshine to the thirty-five years,
1881-1915; and those for Relative Humidity to the years 1886-1915. In the
case of Eskdalemuir.* the “normals” are all for the five years, 1911-1915. For
Falmouth only Rainfall and Sunshine are now tabulated. The normal diurnal
variation of the other elements at Falmouth for periods ending in 1910 is given
in previous volumes.

The tabulated values of pressure. temperature, and relative humidity refer
to the exact hour by Greenwich time. The values of mean wind speed and of
rainfall refer to the 60 minutes centered at an exact hour G.M.T. The duration
of sunshine is given as a decimal fraction of the 60 minutes centered at an exact
hour by Local Apparent Time. The difference between Local and Greenwich
Time can be ascertained from the table on page 7.

In the tables for pressure, temperature, and relative humidity, values at
0 h and 24 h are both given. The small difference between these is due to the
fact that the readings at the midnights with which a month opens and closes are
in general different. In estimating the mean of all the readings for the month
these first and last readings are given half-weight.

Particulars of the methods of tabulation and of the instruments are published
in the Introduction to Part IV., Section 1, of the Year Book for 1913 and in the
Annual Reports of the Meteorological Office for the Years 1867 and 1869. The
barographs and the thermographs with dry and wet bulbs are photographic ;
the speed of the wind is recorded by cup-anemometers, except at Eskdalemuir,
where a tube-anemometer is used for the hourly tabulations; the rain-gauges in
use are of Beckley’s pattern; the duration of bright sunshine is measured by the
Campbell-Stokes sunshine-recorder.

The values in the tables have been expressed throughout in units based upon
the C.G.S. system ; the following table shows the actual units employed for the
different elements :—

Corresponding Units used previously

Element. Unit. or in other Countries.
a. Barometric Pressure. Millibars. Inches or Millimetres of Mercury.
b. Temperature of the Air. Degrees Absolute. Degrees Fahrenheit or Centigrade.
c¢. Relative Humidity. Percentages Percentages

(100=RSaturation).  (100=Saturation).

d. Velocity of the Wind. Metres per Second. Miles or Kilometres per hour.
e. Rainfall. Millimetres. Inches or Millimetres.
f. Sunshine. Hours. Hours.

Tables for the conversion from one set of units to the other were given with
the notes for 1913. They will be found in the Computer’s Handbook.

(a) The barometer readings are obtained from the hourly tabulations of
photographic records from similar apparatus at all the observatories. Due
allowance is made for the variation of gravity with latitude. The pressures refer
to station-level. Tables for “reduction’ of pressure to sea-level are printed in
the Introduction to Part IV., Section 1, of the Year Book for 1913.

* Brackets are used in the Tables to call attention to the illegitimate use of the word ““ normal.”
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The barographs* at Richmond and Aberdeen have remained unchanged through-
out the whole period. The site of Valencia Observatory was changed from Valencia
Island to Cahirciveen, County Kerry, on March 23rd, 1892, the change in the height
of the cistern of the barometer being from 7-0 m. to 137 m. The site of the
observatory at Falmouth was changed in May 1885, the change in the height of
the cistern of the barometer being from 64-3 m. to 558 m. Account has been taken
of these changes of position in calculating the pressure normals for the period
1871-1915, and the values given correspond with the present positions.

(b) Temperature of the Air.—Temperature is expressed in degrees absolute
on the Kelvin Scale. The value of a degrec is the same as on the centigrade
scale, but the zero is taken to be the absolute zero of temperature, 273° C. below
the normal freezing-point of water.t The practice of indicating *‘ degrees absolute
by “a” instead of by °A has been adopted recently. Thus the temperature
of the freezing-point of water is written 273a. Conversion from the centigrade
to the absolute scale is a simple addition or subtraction. Tables for converting
from the Fahrenheit to the absolute scale are given in the Computer’s Handbook.

The temperatures shown for all four observatories have been derived from
the tabulation of photographic records from similar mercurial thermometers.
At Eskdalemuir the thermometer screen is a large hut with louvred sides. At
the other observatories the screen is on the north wall of the observatory building.
At Kew Observatory, Richmond, the height of the thermometers above ground
is 3:0 m., and the bottom of the screen is open. At Aberdeen the observatory
is in the tower of King’s College, and the screen is at a considerable height, 12-5 m.
above ground. At Valencia Observatory, Cahirciveen, the height of the thermo-
meters is 1-2 m. ; in computing the normal values for the station no allowance
has been made for the change in site in 1892,

It should be noted that the diurnal range of temperature, as determined by
thermometers exposed in a north wall screen, is appreciably less than the range in
a Stevenson screen in the open. A

Before 1915 the tabulated values were taken directly from the curves, and were
not corrected for the difference between the curve readings and the observations
of the control-thermometers. The differences were always small, and it is not
supposed that appreciable errors in the normal values have been introduced on
this account. From 1915 methods have been adopted which eliminate this source
of error.

The prolonged cold at the beginning of the year is a conspicuous feature
of the temperature table. The largest deficit as compared with the normal is
shown at Eskdalemuir, no less than 3-5¢ in February, but the average utilised as
the ‘““normal’ is derived from only five years’ observations in this case. At
Richmond the deficit was 2-4a in February, 2-1a in March and 2:5a in April. In
connection with the low temperature in February it is of interest to notice that in

* The ultimate standard barometers at Kew Observatory have not been moved since they were set
up in 1855 and 1860 respectively. The barometer used at this observatory to control the barograph
readings is standardised with reference to these instruments. The barometers formerly in use at the
other observatories depended on the same standards. The control-barometers now in use at these stations
are provided with millibar scales certified at the National Physical Laboratory, Teddington.

1 The propriety of this definition has been discussed by F. J. W. Whipple, London Phys. Soc. Proc.,
vol. xxxi., 1919, p. 240.
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spite of persistent dull weather, and less than half the normal amount of sunshine,
the range of the diurnal variation, from 273-3 at 7 h. to 277-3 at 15 h., was more than
half a degree above the normal.

(c) Relative Humidity is obtained from the tabulation of the photo-
graphic records of temperature combined with those of the wet-bulb ther-
mometer. The thermometers are similar at all the Observatories; they have
cylindrical bulbs about 4 inches long. The values of the humidity are cal-
culated by the use of the Meteorological Office tables, which are based upon
Glaisher’s factors.*

The means for Richmond, Eskdalemuir, and Cahirciveen are obtained from
the hourly values of humidity for each day; the means for Aberdeen are calcu-
lated from the mean hourly values for the month of the dry- and wet-bulb
temperatures.

Mention should be made here of a difficulty inherent in the psychrometric
method of determining the relative humidity of the air. The depression of the
wet-bulb reading depends, not only on the amount of vapour present in the air,
but also on the strength of the wind blowing past the thermometers. The tables
in use for computing the humidity take no account of the wind, and the results
are, therefore, open to criticism.

(d) Wind.—The speed of the wind is obtainéd from the records of similar
Robinson anemographs at Richmond, Cahirciveen, Falmouth, and Aberdeen, but
at Eskdalemuir the records are made by a Dines Pressure-tubeinstrument. Anemo-
graphs of the latter type are also in operation at the other observatories and the
charts are used in other publications of the office, e.g. in the Monthly Weather Report
Annual Summary.

The records from instruments of the two types, exposed at the same place,
give approximately the same values for the mean speed.

More serious than any imperfections in the anemometers themselves is the
difficulty in determining the relation between the wind which crosses the Observa-
tory at a particular height and the general flow of air in the neighbourhood. In
the extreme case of the anemometer at Falmouth, the recorded speed is probably
only half of what would be measured at the same height above ground in open
country. The anemometer at Cahirciveen is on a tower at the NE corner of the
main building, so that the exposure is less free for winds between SE and SW
than for other directions.

The normal daily variation of wind-speed at moderate heights shows T a
maximum in the middle of the day and a minimum at night. The ratio of the
daily range to the mean speed is greatest at inland stations. The following values
of this ratio are derived from the normals for the whole year :—

Cahirciveen . . . 28 Aberdeen . . . 34
Eskdalemuir . . . 47 Richmond . . . 57

(e) Rainfall.—The tables give the mean values of the hourly measurements
* See Computer’s Handbook, Section 1.

+ COf. G. 1. Taylor, “ Phenomena connected with Turbulence in the Lower Atmosphere.” Proc.
Roy. Soc., A, 1917, vol. xciv., p. 137.
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for each month, e.g. the value entered to noon is the mean of the amounts which
fall between the hours of 11 h 30 m, and 12 h 30 m during the month.

For the purpose of this table the rainfall day is to be regarded as beginning
at 0 h 30 m.

There is reason to believe that the figures given for the rainfall at Cahirciveen
in 1915 and 1916 were too high by nearly 5 per cent.*

The fluctuations in the hourly values for rainfall are remarkable. Such
irregularities are to be expected, however, as a very heavy fall of say 30 mm.
in a single hour of one day raises the annual mean for that hour by 0-1 mm.,
v.e. practically doubles it.

(f) Sunshine.—The duration of bright sunshine is obtained by the Campbell-
Stokes sunshine-recorder and is therefore measured by the burning or scorching of
a blue card by the focussed sunlight. The method of expressing the results is similar
to that adopted for rainfall. The values are given in hours and are obtained
by dividing the totals for eaclh month by the number of days in the month.

Accuracy of Means.—The computation of mean hourly values for the tables
has been carried to one decimal place beyond the last figure given by the individual
readings. On account of unknown zero errors of the thermometers and baro-
meters, and various defects of the anemometers, rain-gauges, and sunshine re-
corders, this refinement, regarded as determining the values for particular hours,
is not justified, but the inclusion of the additional figures facilitates the study of
diurnal variation.

Possible Systematic Errors.—The mean values as shown in the tables are
known to be subject to certain small systematic errors incidental to the methods
of recording and tabulating the various elements. The allowances which should
be made to eliminate such errors as far as possible are under investigation, no
such allowances have been made in the present volume.

One source of error was brought tc light owing to the publication by Mr
M. M‘Callum Fairgrieve of a paper { entitled ““ A possible Two-hourly Period
in the Diurnal Variation of the Barometer.” The time-marks on the photographic
barograms occur at intervals of two hours, alternate readings being taken at a
time-mark and halfway between two time-marks. Owing to the difficulty in
making the readings in the two categories quite consistent, a small systematic
error equivalent to an apparent oscillation of pressure with a period of two hours
affects the results. Similar small effects of the method of tabulation can be
traced in the tables of temperature and humidity.

The errors are comparable with -005 mb. for pressure and -02 a for temperature.

It may be mentioned here that from January lst, 1918, time-marks on the
instruments in question have been made half-an-hour beforer each even hour
instead of at the hour, so that the systematic error cannot recur.

Harmonic Analysis.—The systematic analysis of the records of pressure and
temperature of the seven observatories of the Meteorological Office by means of
the beautiful harmonic analyser invented by W. Thomson (Lord Kelvin) was a
notable enterprise of the period 1871-1882. The results for each month of these

* See Hourly Values 1916, p. 68.
1 Journal of the Scottish Meteorological Society, 1913, p. 158.
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years are published in Harmonic Analysis of Hourly Observations of Air Tempera-
ture and Pressure at British Observatories: Official Publication, No. 93. This
volume contains also the harmonic components for the average diurnal variation in
the several months for the same period.* Corresponding data for longer periods
have not been published by the Office. The annual mean diurnal variation of
pressure at the Observatories has been analysed, however, for these Notes for the
last few years. Results for 1917 are set out below, the normals for the older
observatories being for 1871-1915, those for Eskdalemuir for 1911-1915 :—

Phase, Greenwich Mecan Time.

Amplitude in Phase,

Observatory and Millibars. 24 Hour 12-Hour s-Hour 6-Hour Local Mean Time.

Period. Term. Term. Term. Term.

PP, | P! Pyl Ay [Max.| A, |Max.| A; |Max.| A, [Max.| A; | A, A, | A,

Aberdeen, 1917 . |'103|-233|-022!-008|242-5|13 50|144-7|10 11| 15-7| T 39{332-8| 1 57/244:6[148-9] 22-0|341-2
» Normal . [-116|-249[-028[-009{157-8|19 29{143-6{10 13|349°5| 2 14{335+7| I 55/159-9/1478/355-8/344-1

Eskdalemuir, 1917 . |-025/-278]-012{-015[269-1|12 4|144°9|10 10| 42°9/ 1 3| 32-4| 0 58[272-3/151-3] §52-5| 452
» [Normal] [-083|-257(-023[-016{ 75-1] T 0[14I-9[I0 I6| 15-0| I 40|330-6| I 59| 78-3/148:3

N
+
o))

Richmond (Kew Obs.)
1917 . |-I05[-369[-026[-006{352-3| 6 31|152°1|  56/346-2| 2 182513} 3 19}352-6[152-7|347-2|252:6
» Normal |-138]-351|-030|-c08| 28:1| 4 7(|149-5{T0 1| 161 58|274'7|2 55 28-4|150-1] 2-6]276-0

Cahirciveen(Val.Obs.)
1917 . {-1006|-311|-026[-010|137:0{20 52|130-0|10 40|345°2| 2 19|332-9| I 57|1473{150-6! 16-1| 14-1
» Normal . |-151|-307[-034|-c04|177:8{18 g|130-9[10 38|331'9| 2 37| 42°3] 0 48{188-1|151-5] 28| 83-5

The notation is explained by two alternative formule for the inequality in
question:

P, sin (15t+A4,)° 4P, sin (30t +A4,)° +P; sin (45t 4-43)°+ P4.sin (60t+A4,)°+ . . .
and
P, cos 15(t—T)° 4+ P, cos 30(t—1T',)° +P cos 45(t—T'3)°+ P, cos 60(:—T'y)°+ . . .

Here ¢ is the time elapsed in hours since midnight and T, T,, T'5, T, are the
times of maxima of the four harmonic terms. The times of the corresponding
minima differ from those of the maxima by twelve, six, four, and three hours
respectively. While it has been convenient to record all the times to minutes this
degree of accuracy can hardly be claimed.

Tt is of importance to note that whilst the 12-hour term is known to be fairly
consistent throughout the year, the other terms are subject to very large
changes from month to month.

It may also be mentioned that the ‘“normal’ values of the P’s refer to the
normal diurnal variation. The average values of the P’s for individual years
would naturally be, greater.

» The results have been discussed recently by Dr. C. Chree, Q. J. R. Met. Soc.. xliv., 1918, p. 99.

3434
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ADDITIONAL INFORMATION.

For a general account of the weather of the year, reference should be made
to the Annual Summary of the Monihly Weather Report. Daily readings at
Richmond, Cahirciveen, and Eskdalemuir are published in the Geophysical Journal,
corresponding data for Aberdeen in Daily Readings at Meteorological Stations of
the First and Second Orders. A summary of the monthly values at each of the
tour observatories is to be found in the Annual Supplement to the last-named
publication.
| Climatic diagrams based on the average hourly values up to 1910 are
given for Aberdeen, Cahirciveen, Falmouth, and Richmond in The Weather Map.

Graphs of diurnal variation of temperature at the same observatories
for the period 1871 to 1895 are given in Temperature Tables for the British
Islands. The corresponding pressure-graphs are reproduced in a paper by
R. H. Curtis.*

Normal values for various elements are given in The Book of Normals which is
in course of publication.

* Q. J. R. Met, Soc., xxvi., 1900, p. 1.
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TERRESTRIAL MAGNETISM :—1I. NOTES ON THE MANAGEMENT
OF THE INSTRUMENTS AT KEW OBSERVATORY, RICH-
MOND, AND ON THE CORRESPONDING TABLES, 1917.
By C. CHREE, Sc.D., LI.D., F.R.S., SUPERINTENDENT.

The magnetograph has continued in regular operation throughout the yecar,
and absolute observations of declination, dip and horizontal force have been taken
usually once a week. The results of the absolute observations have appeared
month by month in the Geophysical Journal.

On January 8th a scale value determination of the horizontal force gave
I mm.=6-2y. After this determination the position of the horizontal force magnet
was slightly altered, by means of the torsion head, to allow for the change of declina-
tion that had occurred since 1914. Thereafter a second scale value determination
was made which gave 1 mm.=5-9y. This was checked several times in the course
of the year, and was found to remain unaltered.

On January 10th a scale value determination gave for 1 mm. on the
vertical force trace 203y. The sensitiveness was increased on January 16th to
1 mm.=15-4y. Subsequent scale value determinations on June 4th and December
3rd gave respectively 17-8y and 16-0y for the value of 1 mm.

The scale value of the declination instrument remained as in previous years,

1 mm.=0"-87.

The base values of the curves were determined by means of the absolute
observations. These were taken as in past years with the Jones unifilar magneto-
meter, using collimator magnet K.C.I. and declination magnet K.O. 90, and the
Barrow dip circle No. 33 with 34-inch needles. In the absolute observations of
horizontal force use was made of the three deflection distances—22-5, 30 and 40 cms.
—and values were calculated for the ¢ distribution constants’® P and Q from all
the observations of the year combined. The values thus obtained of late years
have been as follows :—

Mean Value at

Year. P. Q. 225, 30, and 40 cms. of
logyo (14+Pr—24-Qr=9)
1910 +0-882 —1354 1-99939
1911 +0-832 —1377 1-99934
1912 +0-749 1286 1-99937
1913 +1-504 —1528 1-99959
1914 +1-226 1343 1-99958
1915 +0-778 —1245 1-99942
1916 1-2-962 —2044 1-99996

1917 +0-696 —1236 1-99938
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The large apparent change in P and Q in 1916 as compared with previous
years was pointed out in last year’s Report. It will be seen that the values for
1917 have reverted approximately to what they were in 1915. The cause of these
changes remains obscure. Originally the observations made in 1917 were reduced
employing the values obtained for P and Q in the previous year. The substitution
of the values appropriate to 1917 entailed a reduction of 12y in the calculated values
of H. The results were, however, obtained in time to secure the publication of
the corrected values in the Geophysical Journal.

If the apparent changes in P and Q since 1915 represent true changes in the
distribution of magnetism in the magnets, either the change must have been mainly
in the mirror magnet (the deflected magnet), or else such change must occur without
any correspondingly large change of magnetic moment in the collimator (the
deflecting magnet). A calculation of the magnetic moment (at O°C) of the colli-
mator magnet, from the combined December and January absolute observations
since December 1909, gave, as the value appropriate to January 1st of consecutive
years from 1910 to 1918, the following results: 649-26, 648-62, 647-57, 646-59,
646-13, 645-40, 644-47, 643-87, and 643-46. This shows a very slow decline, at a
nearly uniform rate, and certainly would not suggest any very exceptional occur-
rence during the last three years.

As mentioned in last year’s Report, the electrification of the London and South-
Western Railway’s line in the spring of 1916 caused a large increase in the local
artificial disturbance, and the subsequent electrification of the North London line
from Richmond to Broad Street presumably added to this. The increase of arti-
ficial disturbance is especially large in the case of vertical force, but as no diurnal
inequalities have been published for that element since 1902 this is of minor conse-
quence. In the case of the horizontal components D and H, the uncertainty intro-
duced is mainly in instantaneous values ; the effect on mean hourly values even for
individual days appears to be small. The publication of diurnal inequalities from
the international quiet days has thus been continued.

Particulars of the magnetic * character” of individual days on the inter-
national scale ““ 0’ (quiet), “ 1’ (moderately disturbed), ““ 2> (highly disturbed),
have been contributed quarterly, as in recent years, to Prof. van Everdingen at De
Bilt, for inclusion in the international lists. Full details will be found in the
Geophysical Journal. The accompanying table shows the number of days in each
month to which the ‘characters “ 0,” “ 1,” and “ 2" were assigned. It also gives
for each month the mean of the ‘“ character >’ figures, treated as if ordinary arith-
metical quantities. As there is a wide range in the disturbance to which any one
figure is attached, these monthly means should be regarded as giving only a general

indication of the disturbance prevailing.

HourLYy VaLuks, 1917, 10
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Number of Days having Magnetic ¢ Character.”
Mean of
19017. “Character ”

e “pm ‘ o Numbers.
January . . . . . . 7 19 5 094
February . . . . . 9 15 4 082
March . . . . . . 16 13 2 0535
April . . . . . L 12 15 3 0°70
May . . . . . . 13 15 3 0-68
June . . C. . 16 9 5 063
Juy . . . . . . 18 9 4 055
August . . . . . 14 8 9 084
September . . . . . 14 15 I 057
October. .. . 12 12 7 084
November . . . . - 19 7 4 050
December 1 1§ 10 7 077
Year (totals and means) . . 164 147 54 070

The mean °‘ character > figure for the year is somewhat below that for 1916,

there being a decidedly smaller number of days of ‘‘ character 1,” and a greater
number of days of ““character 0.”” None of the magnetic storms of the year were
exceptionally large, but there was very considerable disturbance on the following
dates: January 4-5, February 15-16, June 24-25, August 9, 14, 15, 21 and 22, and
December 16-17. On January 4-5 there was a range of 56" in D, and on December
16-17 a range of 408y in H. The disturbance of December 16-17 presented several
features of interest which have been discussed in a special paper* by the Superinten-
dent. The declination and horizontal force curves were tabulated on the five
international quiet days a month, particulars of which are given in the accom-
panying table.
Lust of Magnetic Quiet Days for 1917, as vssued by the International
Commassion of Terrestrial Magnetism.

January 3, 15, 18, 28, 29 ‘ July 6, 16, 17, 18, 20
February 1, 9, 12, 13, 27 August 5, 6, 19, 28, 29
March 2, 3, 28, 29, 30 September 1, 11, 23, 25, 26
April 1o, 11, 14, 20, 27 October 16, 19, =20, 21, 22
May 6, 8, 13, 19, 20 ‘ November 9, 10, 15, 16, 23
June 1, 2, 19, 20, 30 | December 10, 13, 22, 23, 3I

The usual temperature correction, viz., 3-1y per la, has been applied to the
horizontal force curves In view of the continual small oscillations now usual in
the traces, all the curves were smoothed. The non-cyclic changes shown in Table
LXVIIA. have been allowed for in the usual way, ¢.e. by assuming them to come
in at a uniform rate throughout the day.

Tables LXI. and LXII. give the diurnal inequalities of declination and hori-
zontal force, after elimination of the non-cyclic change, for each month of the year,
for the year as a whole, and for three seasons defined as in the Introduction. The
letters z and = are attached tc the maximum and minimum hourly values. The
umts employed throughout are 1’ in declination and 1y (or 1x107° C.G.S.) in
horizontal force. Tn the case of declination the minus sign means that the magnet
points to the east of its mean position for the day.

* Proc. Roy. Soc., A., vol. 94, p. 525 (1918).
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Table LXIII. gives the algebraic difference of the extreme hourly values of
Tables LXI. and LXII.

In the case of declination the monthly values of the ranges are all in excess of
the corresponding ranges for 1916, except in the case of the two months April
and May, and the mean excess for the twelve months is 1'-4. The excess appears
in the case of all the inequalities for the seasons and the year, being especially large,
1’91, in the case of winter.

In the case of horizontal force, on the average of the twelve monthly ranges,
there is an excess of 2-1y for 1917 over 1916. There is also an excess in 1917 in
the case of the ranges for the inequalities for the year, equinox and winter, the
excess for winter being no less than 9-4y. Butin the case of summer the range
for 1916 is somewhat the larger, and the same is true of the five consecutive
months March to July. The two months April and May show the largest
deficiency of range in 1917 in horizontal force, and they are also the two months
in which there was a reduced declination range. These two months are also
exceptional in the matter of non-cyclic change in horizontal force. It has
a negative sign in May, a very unusual feature, and is abnormally large in April,
being almost twice as large as in any other month. The mean of the non-cyclic
changes in horizontal force, +4-0y, is decidedly above average; the corresponding
mean for 1916 was only +3-0y.

Table LXVII. contains mean monthly and annual values of declination, inclina-
tion, horizontal force, north and west components of force, vertical force, and total
force. The results for declination and horizontal force are derived from the curve
measurements of the international quiet days. The inclination results are derived
from absolute observations of dip, taken at an hour in the afternoon when the
departure from the mean value for the day is small, and by utilising the diurnal
inequalities of previous years an allowance has been made for this departure. The
values of the other elements are derived by calculation from those of declination,
inclination, and horizontal force.

Westerly declination continues to fall rapidly, at approximately the same rate
as in recent years. Every month except September shows a decline on the previous
month. Inclination shows a small rise, as during the previous two years, and
horizontal force a decided fall. There is a very regular decline in the west com-
ponent, as there has been of late years; the north component, on the other hand,
seems to be nearly stationary. Vertical force and total force show a decline since
1916, but these elements are affected by larger uncertainties than the others, and
the irregularities apparent when successive years’ values are compared are doubtless
in part at least of instrumental origin.

Table LXVIII. gives a list of the values of the magnetic elements at the
observatories whose publications are received at Kew Observatory, including
the latest data available up to 1917. Owing to the war the sources of information
have been more restricted than usual. The values for the British Observatories
for the years 1918 and 1919 are also shown in this table.



TERRESTRIAL, MAGNETISM :(—II. NOTES ON THE MAGNETIC
OBSERVATIONS MADE AT THE VALENCIA OBSERVATORY,
CAHIRCIVEEN, 1917. By L. H. G. DINES, M.A., AM.IC.E,,

SUPERINTENDENT.

Absolute observations ot declination, horizontal force (H), and inclination
were taken in general twice a month with the Dover Unifilar No. 139, and the
Dover Dip Circle No. 118, at the same hours of the day on each occasion. The mean
times of observation were 10" 20™ for the declination, 11" 37" for the horizontal
force, and 14" 31" for the inclination. In no case did the time of any individual
observation differ from the mean by more than 6 minutes.

Only such observations of each element have been used as were taken at times
when that element, as recorded by the Kew magnetographs, was subject to no
abnormal disturbance.

As in former years the deflections of the mirror magnet were taken at two
distances of the collimator magnet, and a single distribution constant P calculated
from them.

This constant was determined from the mean of all the observations utilised
for publication in 1917.

In general, for each complete observation, twelve readings of deflection were
taken, the order being as shown in the following scheme in which e indicates ‘‘ north
end east,” and w “north end west.” Double weight was given to the w’sin working
up the results.

Collimator on East Arm at 40 cm. ; e, w, e.

’s v 30 cm. ; e, w, e.

West Arm at 30 cm. ; e, w, e.
40 ecm. ; e, w, e.

2

29 2

Particulars of the individual observations will be found in the monthly numbers of
the Geophysical Journal, the figures for which were also based on the value of the

distribution constant determined as above.

Table LXVII. gives the observed mean monthly and annual values of declina-
tion, horizontal force, and inclination, and corresponding calculated values for the
total force and the north, west, and vertical components.



TERRESTRIAL MAGNETISM :(—III. NOTES ON THE MANAGE-
MENT AND MANIPULATION OF THE INSTRUMENTS AT
ESKDALEMUIR OBSERVATORY, 1917. By A. CRICHTON
MITCHELL, D.Sc., SUPERINTENDENT.

The magnetographs at HEskdalemuir are arranged so as to record the three
geographical components of terrestrial magnetic force, viz. :—the north component
N (or+X), the west component W (or—Y), and the vertically downward com-
ponent V (or-+Z). This arrangement is effected, in the case of the N and W instru-
ments, by imposing a twist on the bifilar suspension so as to bring the magnets
into an azimuth approximately perpendicular to the direction of the components
which they respectively measure.

The north and west magnetographs employed were, as in previous years,
the Adie bifilar instruments, while the vertical magnetograph was that lent by the
late Professor Watson. During the year no change was made in the suspensions
or mountings of the instruments or in the position of any control magnet.

The constants ot these instruments were as follows : —

North. West. Vertical.

Time scale : 1 hour= 15-6 mm. 15-6 mm. 15-6 mm,
Time marks . . Every two hours ; end of mark at exact hour.
Error of time mark Not more than--1 min.

Period of vibration 13+9 secs. 11 secs. 74 secs.
*Logarithmic decrement . . . 345 572 ..
Angular equivalent of 1 mm. on paper. ‘00032 radian. -0003 3 radian. -0003 radian.
Twist of bifilar suspension . 35° 90°4-5°

Ratio length of bifilar suspensi9n 51 66

mean breadth of suspension

Temperature coefficient per 1a. . —9y —2y +26y
Direction in which marked pole points . . | West. North. ..
Azimuth of magnet . . ‘ 269° 58 0° 85 346°

The scale values were determined fortnightly in the manner described in the

1913 Notes.

employed in reducing the hourly readings of the curves.

From overlapping means, the following values were obtained and

]‘ Mouth North Instrument. West Instrument. Vertical Instrument,.
- * v per mm. Y per mm. Y per mm.
January 4:97 5°34 | +34
February 499 5'33 ! 431
4012
March . 499 53 f 411
April 496 533 $12
May 496 5+36 4-12
44
June . . . . 495 5-36 463
July ... 49+ 534 464
August . . . . . 495 5°33 445
September . . . . 498 534 436
October . . . . 498 5-37 440
November . . 497 538 438
December 497 535 429

* Thelogarithmic decrement is the natural logarithm of the ratio of the amplitudes of two consecutive

swings on the same side of the zero position.
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The apparent force in the direction of either of the suspended magnets due
to unit force at right angles to its nominal direction was found to be of negligible
amount. In consequence, no correction has been made on this account in the
1917 tabulations.

Absolute observations were made weekly, as a rule, in the eastern magnetic
hut. Declination and horizontal force were determined on Pier No. 5 by the Elliot
magnetometer No. 60, whilst dip was observed on Pier No. 6 by means of the
Schulze inductor No. 103.

In the reduction of absolute observations of H, the values of log <1 —1—23;2 —I—QL{%>
were obtained for a given month by taking the mean for seven months including
the given month as fourth of the seven. The values employed during the year
were as follows :—

January, -00520; February, -00520; March, -00520; April, -005i1; May,
-00518; June, -00530; July, -00531; August, -00543; September,
‘00548 ; October, 00558 ; November, 00551 ; December, -00547.

The base line values employed were obtained from smoothed curves drawn
through points given by observation. The curves are shown in Plate I. In that
for the vertical component there are a number of discontinuities. The largest of
these was due to the renewal ot the calcium chloride dryer ; the others to disturb-
ances in the position ot the magnet system produced by too large deflections
during scale tests.

Plate I. also shows the variation throughout the year of the temperature of
the room in which the magnetographs are installed. The slight irregularities in
this curve during the latter months of the year were produced by the main
doors of the building being opened while some experiments on ventilation
were being made.

The hourly readings are taken trom the magnetograms by means of a ruled
glass scale, the reading for a particular hour being that ordinate which is estimated
to be the mean reading for an hour centering at the particular hour.

The non-cyclic correction has been eliminated in the usual manner from the
diurnal inequalities.

The diurnal inequalities of declination, horizontal force, and dip have
been computed from those of the geographical components by means of the
formulee—

180 % 60 (8W cos D—38N sin D)/H,
™

SH =8N cos D-4+8W sin D,
18060 cos I(8V cos I—8H sin I)/H,

w

D=

8=

where 8D, 81 are expressed in minutes of arc. The values of D, H, and I
used in these formulse for the particular month were the mean values- given in
Table LXVII. ,

The diurnal inequalities, for all classes of day, were computed to 0-0ly and
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afterwards rounded off to the nearest tenth of 1y. The Fourier coefficients printed
in Tables LXIV. amd LXYV. were computed from the unrounded values and after-
wards rounded off.

The present volume does not include any reproduction of magnetograms
obtained on highly-disturbed days, but, on application to the Superintendent,
any person requiring these for the purpose of special investigation may be supplied
with photographic copies.



( 80 )

TERRESTRIAL MAGNETISM :—IV. REVIEW OF RESULTS OF
MAGNETIC OBSERVATIONS AT ESKDALEMUIR DURING 1917.
By A. CRICHTON MITCHELI., D.Sc., F.R.S.E., SUPERINTENTENT.

1. The following account summarises the principal results of the magnetic
observations taken during 1917.

Reference may be made to the corresponding Review for 1915, and to Notes
on the Management of the Magnetic Instruments in this and preceding volumes of
the Year Book, for details regarding the instruments employed and the manner of
reading the curves.

2. Mean Annual Values of the Magnetic Elements.—The following table gives
the values for the year of the different elements. These are, in all cases, computed
from the continuous records, standardised by means of absolute observations.
The values of H, D, I, and T are deduced from those of N, W, and V. A comparison
is made with the previous year.*

TasLE I.
Year. | D, L N. { w. | v T,
| Y o ’ o . e Y Y v
1917 .| 16732 17 163 69 38:5 15976 4971 45093 48097
1916 . ( 16756 17 261 69 376 15986 5020 45119 48130

The value of H, which has been falling since 1912, showed a further decrease,
though not so great as in the previous year. Declination continued to diminish
at nearly the same rate as in the previous years. Inclination rose by 1-0, and,
after its minimum in 1914, has now reached about the same value as it had in 1909.
The geographical components and the total force all fell in value, N and W by
amounts nearly the same as in the immediately preceding years, V by a smaller
amount than usual. '

The extreme values for N, W, and V are shown below, the signs ~ and <
indicating that the trace was off the sheet.

»TasLe I1.
Maximum, Minimum,
: i . Absolut
Component. Annual Ra?lge.
Value. Date, 1917. Value. Date, 1917,
Y d h m v d h m y
North 16483 | Aug. 14 16 21 <15630 | Jan. 4 23 32 > 853
West 5232 Aug. 14 16 1% 4592 | Dec. 16 21 14 640
Vertical >45382 | Dec. 16{17 20 bl<aarzg | Aug 9{23 3540 S6ss
17 35 23 55

* Tt may be of some interest to compare the results obtained at Eskdalemuir with those recently
published by G. W. Walker in The Magnetic Re-Survey of the British Isles for the Epoch January 1st, 1915
(London Roy. Soc. Phil. Trans., vol. 219, 1919). The values of N, W, V, H, and D from Walker’s iso-
magnetic charts are respectively 15,985y, 5060y, 45,665y, 16,738y, and 17° 37°:6; whereas the mean
values for December 1914 and January 1915, as actually observed at Eskdalemuir, were respectively

16,005y, 5100y, 45,187y, 16,798y, and 17° 40"7.
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The annual range of the north and west components was thus much greater
in 1917 than in 1916. That of the vertical component was nearly the same in

the two years. 4
3. Magnetic Character of 1917.—The number of days in each month to which

the character figures 0, 1, or 2 were assigned is given below.

TasrLe III.—Frequency of Magnetic Character Frgures, 1917.

i i !
Character.i Jan, | Feb. ; Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. | Year.
-} ! — !
o 0| 19 17 18 14 16 16 9 10 12 19 13 | 173
1 17 | 6 Iz | 12 15 12 9 12 19 I1 8 13 146
2 1 4 l 3 2 o 2 2 ' 6 10 1 8 3 5 46
| i

The mean character figure for the year was therefore 0-65 as compared with
0-74 in 1916.

As stated in last year’s Review, the question of employing the sum (ZR?) of
the squares of the daily absolute ranges on N, W, and V as an index of magnetic
character has received considerable attention in recent years. It was pointed out
that while the value of ZR?2 could distinguish clearly between quiet days and
disturbed days, it was uncertain whether it could be used to select the five quietest
days in each month. The following table gives some information on this point.
5q days are the internationally selected quiet days; 5Q days are those on which
2R? at Eskdalemuir has the five lowest values for the month. The table refers to
1917, and the unit for ZR2 is 1y2

TasLE IV.
Mean Value of XR2 Mean Day of Month. ‘ Number of
Days common
Month. to 5¢
On 5¢ Days. On 5Q Days. For 5¢ Days. For 5Q Days. and 3Q.
1917.
January 4303 3793 19th 13th 3
February 4737 3782 12th 8th 4
March 7979 6457 18th 13th 2
April 9176 7292 16th 20th 3
May 9624 7988 13th 13th 3
June 10952 9891 14th 15th 3
July 12555 10146 15th 13th 3
August . 12655 10830 17th 13th 3
September 11319 8638 17th 20th 3
October . 7179 5834 20th 19th 3
November 3240 2406 15th 17th 2
December 3370 2879 20th 19th 3

It thus appears that the quietest days at Eskdalemuir, judged by the 2R?
criterion, correspond in about three cases out of five with the internationally
selected days. There need be no surprise that the proportion is not higher, for the
5¢ days are selected on the basis of estimates from a considerable number of stations
in widely separated positions. But that a single station should give such a result
indicates that if all stations submitted daily values of ZR? the selection could be

made with tolerable certainty.

HovuwrLy VaLuss, 1917, 11
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The next point for consideration is the division of the month into quiet,
moderately-disturbed, and highly-disturbed days. The importance of any such
division depends on the extent to which it is considered necessary that magnetic
results should be tabulated for each such class of day, but this question cannot be
discussed here. As an illustration of the value of ZR? on days of different magnetic
character, as assigned under the present international scheme, the subjoined table
has been prepared.

TaBLE V.
‘ Mean Value of ZR2
{ Month. ‘
| ‘ On “ 0 Days. |‘ On “1” Days. On “ 2’ Days.
1 i
1917. T |
January . . . . . . 7495 | 16579 290128
February . . . . . . 8721 21304 - 117938
March . . . . . o 9643 20473 53599
April . . . . . . . 12136 30865 ..
May . . . . . . . 10632 27574 80127
June . . . . . . f 14071 26910 87717
[ July . . . . . . o 13786 22016 94906
August . . . . . . 14392 21967 330219
September . . . . . . 11971 - 20208 124974
October . . . . . . 8083 24272 56629
November . . . . . . 4652 16540 415106
December . . . . . o 4083 15070 244578
Year 1917 . . . . . | 9796 : 217351 168806
Year 1916 . . . . . o 9262 23006 111444
| '

Of course, the mean values for the year in the *“ 2" day column will vary with
the intensity of the larger magnetic disturbances of the year. But the figures for
“0” and 17 days show that the standard of distinction between these days,
measured by ZR2, was fairly consistent for the two years considered. It may also
be mentioned that if 14,000 and 40,000 be taken as the values for 1917, of ZR?
which separate “ 0 from “1” days and “1” from 2" days respectively, we
should have 178, 142, and 44 days of character “0,” *“1,” and * 2 ” respectively,
as against 173, 146, and 46 days selected according to the international scheme.
The dividing values thus taken are, of course, arbitrary, but it should be noted that
14,000 is about midway between the means of the 0’ and *“ 1 days, and 40,000
is about double the mean of the ““ 1 days.

4. Diurnal Inequalities.—As in 1915 and 1916, diurnal inequalities for 1917
have been tabulated for (1) five international quiet days (2) for five disturbed days,
and (3) for all days in each month. The details for each class of day are given in
Tables XLIX. to LXF. Some of the results are exhibited graphically in Plates
11. and I1I.

The quiet days selected under the international scheme were as follows :—

January 3, 15, 18, 28, 29 July 6, 16, 17, 18, 20
February 1, 9, 12, 13, 27 August 5, 6, 19, 28, 29
March 2, 3, 28, 29, 30 September 1, 11, 23, 25, 26
April 1o, 11, 14, 20, 27 October 16, 19, 20, 2I, 22
May 6, 8, 13, 19, 20 November 9, 10, 15, 16, 23

June 1, 2, 19, 20, 30 December 10, I3, 22, 23, 31
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The photographic records were complete for all the days in the list, and the
inequalities deduced from them are given in Tables LV. to L.X. These inequalities
show, in general, an increased range as compared with those of 1916. The range
in the mean inequality rose from 36-6y in 1916 to 42-0y in 1917 on the north com-
ponent, from 40-2y to 47-1y on the west, and from 11-9y to 13-8y on the vertical.
The N inequality range was greatest (62-9y) in August, and the W inequality range
(74-1y) in July. - These are the largest monthly values recorded since January 1911.
They are due in large part te the almost continuously disturbed conditions which
prevailed during these months. For example the Eskdalemuir records showed
only one day in August which was even approximately a really quiet day. The
December inequality in N was of a somewhat unusual type : the range being 28-1y,
fully thrice its value in a quiet year.

The diurnal inequalities for disturbed days were deduced from the records
obtained on the following dates.

January 4, 5, Iz, 22, 23 July 2, 13, 22, 29, 3I
February 15, 16, 18, 19, 20 August 9, 10, 13, 14, 2I
March 4, 5, 8, =21, 2% September 2, 5, 9, 19, 30
April 5, 6, 9, 16, 26 October 3, 13, 14, 28, 29
May 1, 2, 3, 16, 28 November 12, 14, 25, 26, 27
June 7, 13, 23, 24, 2; December 8, 16, 17, 18, 26

Owing to the large absolute range of disturbance during the year, several
cases occurred, among these days, on which the trace was off the sheet. These
are noted by the symbols > or < in the tabulated hourly values, and further
particulars are given in the Magnetic Notes under each month. Otherwise, the
records are complete for all the selected days.

It will be noted that the days selected include five cases in which 3 successive
days occur, nine cases of 2 successive days, and 27 days which stand apart. The
distribution in this respect resembles that of the previous year, except that in 1916
one case occurred in which a group of 5 successive days was selected. It has again
to be pointed out that although the selected days are those of large—and even those
of largest—disturbance, and from that point of view are properly selected, there
is reason to believe that the physical significance of events on two successive days
may be very different. It may very well be that an analysis of first and second
days of large disturbance would yield results of a character differing in more than
mere amplitude. There is also need for investigation of such different types of
disturbance as those of 27th August 1916 and 6th October 1916. Examples of
both types occurred in 1917.

As a general rule, the inequalities for the selected disturbed days of 1917
resembled those of 1915 and 1916. There were, however, some exceptions worthy
of mention. On the N component, the evening maximum, which is usually shown
in winter months, occurred much earlier in 1917. The noon minimum at equinox
was deeper that in the two previous years, but the afternoon maximum was not
so pronounced. The afternoon maximum in summer was at least an hour in
advance of the corresponding maxima in 1915, 1916. On the W component, there
were no marked differences between 1917 and the two previous years. On the
vertical component, the inequality range at equinox was much smaller in 1917,
and there was also a postponement of both the morning minimum and the after-
noon maximum. On the other hand, the 1917 summer range was much greater,
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and the feebly-marked minimum about noon, quite noticeable in 1915 and 1916,
was absent in 1917. ’

Compared with 1916, the inequality of all days in 1917 shows larger ranges
in N and W but a smaller range in V. The monthly values of the inequality-ranges
reached high figures in August (68-1yN, 71:4yW). The vertical inequality-range
was lower than that of 1916 in March, April, and November.

5. Harmonic Analysis of Diurnal Inequalities.—The coefficients in the harmonic
series which express the different inequalities are given in detail in Tables LXIV.
and LXIVa. '

Comparison of the two years 1916, 1917 cannot be expected to yield much
information, but attention is drawn to the lower values in 1917, as compared with
the previous year, of the phase angles of the 24-hour wave. On the north com-
ponent, it is smaller for all classes of day and at all seasons except for summer on
disturbed days and all days.

On the west and vertical components it is smaller for all classes of day and for
all seasons. Taken over the whole year, this retardation amounts to about half
an hour on the north component ; to about the same amount (but larger on dis-
turbed days) on the west and vertical components. The 12-hour wave in 1917,
as compared with 1916, was accelerated on disturbed days on all three components,
and retarded on quiet days for the north and west components.

Table LXIVA. also illustrates the effect of disturbance on the phase angles,
and this is exemplified in the mean diurnal inequality for V. In 1917 the 24-hour
wave on disturbed days was about 5§ hours in advance as compared with that on
quiet days. (For 1915 and 1916 the difference was about 5 hours.) This accelera-
tion is not so marked on the horizontal components.

6. Daily Range.—The mean absolute daily range for each month of 1917 is
given in the subjoined table, compared with the corresponding means for 1911-16.
The figures are also expressed as percentage of the mean daily range for the year.

TaBLE VI9.—A4bsolute Daily Range. Mean Monthly Values, 1917.

Mean Absolute Daily Range. Mean Daily R;;n}g{ee ;ﬁgrﬁ[s:zg.as Percentage
AMonth. 1917, Mean, 1911-16, 1017. Mean, 1911--16.
N. Ww. V. N. w. V. N. Ww. V. N. w. V.
4 4 4 4 4 Yy L% % | %l % % | %
January . | 9551 961 | 61:9 | 473 | 487 | 21'7 99 | 104 | IIS 69 73 54
February . | 789 | 834 | 44°3 | 533 | 570 | 272 82 90 82 78 86 68
March . .| 7771 836 39T 1 711 | 750 | 44°8 80 90 73 104 | 113 I12
April . - | 958 | 803 | 436 81°5 | 750 | 467 99 87 81 119 113 117
May . .1 979 | 870 | 320 | 766 | 665 | 37-8 102 94 97 | 1II 100 95
June . -] 96:8 | 959 | 460 | 793 | 759 | 351 100 103 86 115 114 88
July . . | 1036 | 1014 | 3548 | 760 | 706 | 40-4 | 107 | 110 | 102 | III | 106 | I0OI
August . 11722 (1456 |124°0 | 804 | 729 | 39'3 178 158 231 117 110 98
September . | 89-5 | 89:9 | 44°1 | 773 | 70°5 | 348 93 97 82 113 106 87
October -] 963 | 933 535 | 765 | 739 | 41-5 | Ioo | 1T01 | 100 | III | IXII | 104
November . | 659 | 61-8 | 281 | 62:5 | 61-8 | 32-5 68 67 52 91 93 81
December . | 86:0 | 883 | 540 | 437 | 490 | 213 89 96 101 64 74 53
Winter . .| 818 | 825 | 473 | 51°6 | 54°1 | 288 85 89 88 75 81 72
Equinox .| 89:8 | 868 | 451 | 760 | 737 | 490 93 94 84 11X 111 123
Summer .| 1177 1076 | 697 | 782 | 71:3 | 41-4 | 1I122 | 116 | 130 | Il4 | 107 | I04
Year . .| 966 | 92:4 | 537 | 687 | 664 | 399 -
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The mean range for 1917 was larger in all three components than in any year
since 1911. This, however, was due to the large ranges recorded in August and,
to a lesser extent, in December. The values for these months were quite excep-
tional.

In last year’s Review, the frequency distribution of absolute daily range, accord-
ing to different amounts, was given for each year since 1911. A comparison of the
1917 distribution with the mean for 1911-16 is given below.

TABLE VIL—Frequency Distribution of Absolute Daily Range.

Number of cases, 1917. Percentage Distribution.
Range.
i N. N. V. . V. V.
N. w. Vool adn | encas | 1en | teriae | aerr | e
-9 . . . .. .. 12 00 o1 0-0 o1 33 78
10-19 . . .. .. 50 00 47 00 34 13-7 22:9
20-29 . . 4 2 100 I-1 747 05 74 274 24:9
30-39 . . ix 18 58 30 99 50 9°3 159 I4°1
4049 C 27 23 36 74 133 63 151 99 85
50-59 . . 38 26 21 104 1546 7°1 17°1 5-8 51
60-69 -] 32 57 29 | 143 12-8 15°6 139 79 34
70-79 . . 48 51 10 132 84 140 96 2+7 22
80-89 . . 41 48 11 112 65 132 63 30 24
90—99 . . 40 37 8 109 39 102 43 22 19
100-109 . . 25 30 3 6-9 45 82 33 0-8 10
110-119 . . 19 16 2 52 24 44 22 05 07
120—-129 . . 14 9 1 38 22 2°5 1-3 03 03
130-139 . . 7 | 12 I 19 2°1 33 I-I 0°3 08
140-149 I i oar 00 1-0 30 I-5 00 03
150-159 5 4 3 14 0-8 It 0-6 08 03
160-169 3 2 14 07 05 03 0-0 03
170-179 4 4 1 11 04 I-1 06 03 05
180-189 . 2 3 3 05 0-8 08 05 o8 03
(190-169 . . 2 - I 05 04 oo 04 03 04
200 and over . 20 12 I; 55 17 33 1-3 41 14

If the above data are represented graphically it is seen that the frequency
curve for 1917 is displaced in the direction of greater range as compared with the
1911-16 average. This is the usual effect of a more highly-disturbed year. The
N component curve for 1917 shows a hump corresponding with ranges of 90y—100y,
and a drop for 140y-150y. The W component curve for 1917 reproduces certain
peculiarities in the 1911-16 curve. Both have a point of contrary flexure in the
part rising from the origin. Both show a drop in value on the descending portion,
the 1917 curve at 120y—130y, the 1911-16 curve at 130y—140y, the vertical com-
ponent distribution for 1917 is very close to that of 1911-16.

Table VIII. gives details of the principal magnetic storms recorded at Eskdale-
muir during 1917. Compared with the corresponding table of the previous year,
it shows a larger proportion of disturbances beginning with ‘‘ sudden commence-
ments.”’

As mentioned above, it has not been thought desirable to reproduce by litho-
graphy curves for selected storms. Photographic reproductions can be obtained
by application to the Superintendent.
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TaBLE VIIL.—Principal Magnetic Disturbances recorded at Eskdalemuir, 1917.

Where the beginning of a disturbance has been marked by a ‘““sudden commencement,” the serial
number is followed by an asterisk (*), and the time entered in the second column is that of the
sudden commencement. To the tabulated values of maximum and minimum the following have

NS
* * %

Y]
*

to be added :—
N, 15,000y ; W, 4000y ; V, 44,000y.
North Component. West Component. Vertical Component.
From. To.
Max.| Time. |Min.| Time. |Range.|Max.| Time. |Min,| Time. |Range.] Max.| Time. |Min,| Time. |Range.
d h mja h] » d h m| d & m oy b d h m| vy d h m y v Jd h m| yp d hm
Jan. 4 7 4| 5 4|1214 4 20 27/<630 4 23 32| >584]11560 4 17 33| 665 4 20 320 491 §>1360| 4 17 38| 835 4 23 441>525
Feb. 15 13 27|16 16 1117| 15 18 19| 822] 16 T 4O 2g35) 1185 | 15 18 27; &6I| 15 21 39| 324 1381{15 18 49| 96o| 16 2 I0| 421
Apr. 30 22 36| 4 6} 1099 2 15 56/ 878 12214 22111052 2 15 12| 897 3 23 22| 155 1166| 2 15 49| ¢8o 2 2 19, 180
May 16 5 45|16 20}1023 {ig Z 3'? }898 16 12 43 12501002 | 16 7 11| 940l 16 5 46 62 1135{16 17 45| 1071] 16 © 54,  O4
o3

June 6 17 10| 8 10]1085 7 19 6| 917 7 11 38 108] 1¢69 7 16 34| 920 7 21 46| 149 1158 7 18 12| 1068 7 23 II 5o}
June 9 o 6]10 19]1038| 10 17 30| y4I| 10 II 44 97| 1016 {12 II? 12; }937 10 7 8 79 1121|10 18 20} 1074 \;g ilz 23} 47
June 23 18 54|24 12|1084! 23 18 52! 914 23 23 o 170l 1051} 23 18 55| 923] 24 9 34; 128 1112{23 20 12| 1034| 23 23 18 78
June 21 13 28|25 141123 | 25 I4 40| 0934] 24 16 2 18cf 1099 | 24 15 4 867 25 I 43| 232 12¢6(24 16 0] 1005| 25 2 2 201
July 2 3421 3 19]1076 2 16 41| 037 2 17 24 13¢] 1049 2 17 1| 872 3 7 40| 177 1113 2 17 38| 1048 2 4 18 05
July 13 0 25|14 o]1163 13 10 20| 9o05| 13 1 258]1c67| 13 20 16| 0929| 13 24 O 138 124213 16 16| T046| I3 7 43| 190
July 21 16 o2z 5]1066| 2I 18 14 22) 22 4 7 I144] T019| 2I Ig 36| 884 {i]) 2; 22}135 ITIT|2I 21 O] 1023] 22 4 32 85
July 27 13 56[28 1}1061| 27 19 4| <66 27 13 57 osf 1041 | 27 14 2| 956| 28 o 206 95 1093(27 21 10| I049( 28 O 4 46
July 28 12 o|29 19f1064{ 29 3 24| 905/ 29 10 46 150] 1030 28 14 11| 867| 29 2 50| 163 1132(29 13 3| 976| 29 5 33] 150
July 31 4 40| 1 211252 117 18| 9go2 I o 38 35¢] 12027 31 17 19{ 9oC I 3 I5 302 1336(31 17 33| 1Ico9 1 2 26) 327
Aug., 9 4 16|10 201132 9 21 32/ <770 {12 2(2) ‘I*g}>3?2 1168 9 4 45| 704 9 23 16| 464 | 1129{ 9 18 zol<724| 9 23 35/>403
Aug. 13 13 0]16 2]1483| 14 16 21|<767| 15 1 16] >71611232| 14 16 15/<718| 15 2 43|>5I4 [>1325{14 16 o 863] I5 4 3>405
Aug. 20 8 2424 3|1265| 21 16 46| 773] 2I 22 3I 462) 1136 21 15 29| 734| 2L 21 57| 402 1349|121 15 34| 784} 22 0 14| 505
Aug. 25 19 44126 14}1084 ] 25 20 19/ 774 16 2 5 31cj1009| 25 20 c¢| 8rr|] 26 3 8 198 1122(25 19 46| 838] 26 =2 2| 284
Sept. 5 6 10| 6 2]1067 3 20 56| 840 5 T0 37 227] 1036 5 6 36| 813| 520 45 =223 1182| 5 18 41| 1028 5 23 I2{ 154
Oct. 28 8 o©|31 241063 31 23 1| 882 29 12 24 181)1015| 29 I5 36| &65| 3I zo 22/ I50 117329 18 43| 087 20 o o] 130
Nov. 12 7 39(13 2)1076| 12 16 28] 366f 12 18 35 21c)1024| 12 16 32| 878] 12 22 2| 146 117512 16 28| 1087| 13 o0 24 S8
Dec. 16 8 oj17 161255 16 17 23/ 630 16 21 27 62501178 | 16 17 16] 592 16 21 14{ =8 |>1382/16 17 20/ 833 I7 2 55|>349




ATMOSPHERIC ELECTRICITY :—POTENTIAL GRADIENT AT KEW
OBSERVATORY AND AT ESKDALEMUIR IN 1917. By
C. CHREE, Sc.D., LL.D., F.R.S.

At Kew Observatory the instruments in use and the observational conditions
have remained the same as in 1916. With regard to Eskdalemuir, Dr Mitchell
reports that the multiplier which converts millimetres of deflection on the electro-
gram to volts per metre in the open was found tc remain fairly constant during
the first six months of the year, averaging about 70. Several changes were made
in the second half of the year, making the value of this muliplier very variable.
For five days (August 25th-30th) a copper-zinc electrometer was used while the
Dolezalek instrument was dismantled and cleaned. On October 29th, 1917 the
needle of the electrometer received a violent displacement during disturbance
following a snowfall. The multiplier from that date until readjustment on
November 9th was 147.

From October 1917 a quantitative record of the rate of leak from the electro-
graph has been kept at Eskdalemuir. A Wulf electrometer is connected to the
wire leading from the jet to the recording electrometer and the whole system is
given a charge from a dry pile. The fall of the potential, V, is measured and
—(%(logeV) is computed. Taking the minute as unit of time the value of this
coefficient is found to vary between -016 and -013. A value of ‘025 is taken as
indication of defective insulation. With such a value the charge would be reduced
by half in about 30 minutes.

Tables A, B, and C, page 64,* give the diurnal inequalities of electrical potential
gradient for the months and seasons of 1917. As usual, maxima and minima are
distinguished by the letters  and n» respectively. Table A, referring to Kew
Observatory, is based on selected quiet days, ¢.e. days on which there is no occur-
rence of negative potential—numbering ten a month. In March, to obtain the
full number of ““ days,”” it was necessary to take periods of 24 consecutive hours
commencing at different hours of the day. The commencing hour was 0" in two
of these periods, 14" on six, and 18" in the remaining two periods Separate
allowance was made for the non-cyclic change in each of the three groups of “days.”
There is no entry for March in the column headed * 24—0 " as the figure would,
under the circumstances, have been meaningless. KEven on the representative
selected day the non-cyclic change must be regarded as in the main an accidental
feature, depending on the weather conditions near midnight of the selected days.
It is desirable to choose days which will keep it as small as possible, because its
elimination proceeds on the hypothesis that it represents a gradual change intro-
duced at a uniform rate throughout the 24 hours, whereas the way it actually
comes in is uncertain. When the non-cyclic correction is similar in size to the

* For convenience of comparison with previous years the roman numbers for the Tables are retained.
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range of the diurnal inequality, the same confidence cannot be felt in the inequality
as when the correction is small. In Table A, December is the only month possessing
a notably large non-cyclic change. The diurnal inequality in that month presents,
however, no specially abnormal feature.

The mean value for the year in Table A is almost the mean of those for the
three previous years, but is a little lower than the mean for 1916. The reduction
as compared with 1916 arises from winter and equinoctial months. In three of
the summer months and in the summer season the 1917 mean value is the larger.

The diurnal inequality at Kew Observatory shows differences in details through-
out the year, but at all seasons two maxima and two minima are clearly recognisable.
The afternoon maximum and the early morning minimum are usually the principal
ones. In Table A, however, two months, June and September, have the principal
maximum in the forenoon, and the same is true of the summer season. The
diurnal inequality in June is distinctly abnormal, the afternoon maximum being
hardly recognisable. This is mainly accountable for the maximum in the summer
season appearmg in the forenoon.

Tables B and C refer to Eskdalemuir. The Oa days on which Table B is based
correspond fairly with the Kew quiet days. They are days free from negative
potential, and having no variation of potential as large as 1600 volts in any hour.
All possible days having the necessary characteristics are, however, included, so
that the number of Oa days fluctuates a good deal from month to month. The
number available for the year was 103, as compared with 84 in 1916. In the winter
months 36 days were available as compared with only 16 in 1916. In spite of the
enhanced number of days the non-cyclic changes in Table B rule rather high.

The mean value for the year in Table B is 31 volts in excess of the correspond-
ing value for 1916. In winter the excess in 1917 is no less than 118 volts. In
summer the 1916 mean value is slightly the higher. The phenomena are thus the
exact opposite of those described at Kew Observatory.

The diurnal inequality at Eskdalemuir throughout the whole year shows only
one prominent maximum and minimum in the day. If we take, for example, the
summer inequality in Table B—the general features of which are very similar
to those of the mean of the three previous years, though its amplitude is less—we
see that from 7" to 18" the value is persistently below the mean for the day,
while during the remaining hours it is persistently above the mean. There is a
distinct maximum near midnight, and a distinct minimum near noon. If there is
a secondary maximum and minimum, they are insignificant and obscured by the
irregularities existent in data depending on a single year. The equinoctial in-
equality is obviously similar to that for summer, only the hours of occurrence of
the maximum and minimum and the times of change of sign present themselves
earlier in the day. In winter the type at first sight looks quite different, negative
signs presenting themselves at the early hours when positive signs are prominent
in summer. But on closer inspection it will be seen that the type is fundamentally
the same, only there is a great change in the hours of the maximum and minimum
and in the times when the changes from + to — and from — to + occur. The
minimum in winter presents itself at an early hour in the morning, just as it does at
Kew Observatory the whole year round. But the type of the winter inequality
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at Eskdalemuir is quite different from that at Kew Observatory, showing practi-
cally no trace of a secondary maximum in the forenoon or a secondary minimum
in the early afternoon. It will be convenient to speak of the summer and winter
varietres of inequality at Eskdalemuir when we want to emphasise the difference
between an inequality having the negative sign most prominent near noon and an
inequality having the negative sign most prominent in the early morning. It will
be seen that the winter variety is dominant in Table B in all four winter months,
and also in March, and to a less extent in October. May, June, July, and Septem-
ber, on the other hand, exhibit the summer variety. The same is true of August,
but the transition from minus to plus in that month presents itself abnormally
late in the day, and in consequence the maximum is deferred until the early
morning hours. A somewhat similar phenomenon presents itself in April. The
inequality in that month is, from the ordinary point of view, quite abnormal, the
minimum appearing near the ordinary hour for the maximum, and conversely. The
peculianties of the August and April inequalities make themselves felt in the
diurnal inequalities for their respective seasons by reducing the ranges.

In the inequality for the year in Table B we have a superposition of the winter
and summer varieties. The winter months’ inequalities having the larger ranges,
the consequence is that the diurnal inequality for the year has an unbroken sequence
of negative values from 0" to 15". But the influence of the summer months
leads to a very rounded form of curve. Between 1" and 13" the voltage ranges
only from —19v to —40v, and the average of the thirteen departures from the mean
for this interval is only five volts.

The 1la and 2a days, included in Table C, agree with Oa days in the absence
of large rapid excursions, but show negative potential. They numbered 49 in 1917,
as compared with 44 in 1916. The number of days in individual months, especially
October and March, is so small that conspicuous irregularities in the inequalities
are inevitable.

In every month except May the mean value is lower in Table C than in Table
B. This is a natural consequence of the presence of negative potential in la and 2a
days. The difference between the mean values is exceptionally pronounced in
March. The range in the monthly inequalities is larger in Table C than in Table B
in seven months out of the twelve, and in the average of the twelve months. This
might be due to negative potential being especially frequent near the natural hours
of minimum. If such, however, were the case, the excess in the range should also
appear in the seasonal inequalities in Table C, which is not true of the year as a
whole, nor of two seasons out of the three. Thus the phenomenon is more likely
due to the reduced number of days available for Table C.

If there is a persistent tendency to a regular type of diurnal variation, with
maxima and minima at fixed hours, and irregular departures from it are small,
the range of the inequality derived from a number of days is but little less than the
arithmetic mean of the absolute ranges of the included days. If, however, there is
no one dominant type of inequality, or if, while there is such a type, large departures
from it are of daily occurrence, the inequality range will naturally fall far short of
the arithmetic mean of the absolute ranges, and the larger the number of days

the more is this likely to be the case. When irregular departures from a dominant

HovurLy Varurs, 1917. 12
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type are large, the inequality derived in a single month from a small number of
days does not have its accidental features smoothed away to the same extent as
when a larger number of days are included. And when one combines into seasons
several months each containing but a few days, these irregular features will naturally
tend to neutralise one another, and so lead to a relatively smaller range in the
seasonal diurnal inequality.

It is thus of interest to compare the ranges of the seasonal diurnal inequalities
in Tables A, B, and C with the corresponding arithmetic means of the ranges of
the inequalities of the included months. The results obtained are as follows :—

(Range in seasonal inequality)--(Mean of ranges in included months).

Table. Year. Winter. Equinox. Summer.
A 077 094 0'81 0-84
B 0+50 093 064 0-80
C 039 035 057 039

We see that in winter the ratio approached unity in Tables A and B. The
- natural inference is that even in the monthly inequalities at that season, in days
free from negative potential, the accidental features are too small to have a serious
effect on the hours of occurrence of the maximum and minimum. A second
inference is that the dominant type of the diurnal inequality is much the same for
the four winter months. For, obviously, a marked difference of type in the in-
equalities natural to the included months would affect the seasonal inequality in
the same way as a difference in the characteristics of the diurnal variation in indi-
vidual days of a month affects the monthly inequality.

The equinoctial season is that where we should naturally expect to find least
homogeneity in the type of the diurnal inequality, as the climatological conditions
in March and September are usually very different. But for quiet days at Kew
Observatory the ratio for the equinoctial season is substantial, and only a trifle less
than that for summer. In the case of the year, the reduction of the ratio from
0-77 in Table A to 0-50 in Table B is a natural consequence of the larger difference
between the winter and summer varieties of variation at Eskdalemuir than at Kew
Observatory. The smallness of the ratio at all seasons in Table C seems mainly
due to the large accidental element that remains in the diurnal inequalities for
individual months.

In the way the tables are formed the single day on which the October in-
equality in Table C depends has as much weight in the equinoctial and annual
inequalities as have the six days on which the September inequality depends. If
it were certain that the natural type of the diurnal inequality was closely alike for
all the months of a season, there would be much to be said. for allowing equal weight
to the individual days, irrespective of the month to which they belong. If this
were done in Table C, the single October day would have its weight reduced from
1/4 to 1/15 in the inequality for equinox, and the three February days would have
their weight reduced from 1/4 to 1/6 in the inequality for winter. The consequent
effect on the seasonal inequalities would be considerable.
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The great differences that present themselves in the diurnal changes of elec-
trical potential gradient on different days of the same month reduce the value that
one naturally attaches to diurnal inequalities. It is obviously desirable to know
whether in a specified month we have to do with a single dominant type of diurnal
variation, from which there are on individual days accidental departures, or whether
we have several fundamentally different types, each characteristic of a particular
type of weather.

The large seasonal variation in the hour of minimum on Oa days at Eskdale-
muir may throw some light on the causes operative in producing low potentials

there.

Printed under the authority of His MasEsTY’s STATIONERY OFFICE
By NemL & Co., Lirp., 212 Causewayside, Edinburgh.



S5.0P 516 . 400. 520

2

7654

Ps.334/126 W3

HH.

T r ; — =
3 R . a: ST {ESeasel, H SHHA B T
e ou t o R u e awE RS ana B, u o s o
. o g T v FreAEAUE o Ty % & T war Q
3 . HHEREH i # o6
1+ T (4]
338 tH i H s A st
e H T %)
| e 3 mus 'y . 3 »E
s : Hiy : : 5 B
£ t it A «
b | -
I Ean A 3
' <1 b 5 4 ‘2 v
-1 a
5 : ] - * L
. ) 3 H ! & » ¥ 34
. s 1 .w.r. H i3 H % % i .
T o
: s EhH H N
%) ; 5 e 153 i : &2
Y wl . un I 1 H 1 Yy -
L " L 3 .
. _ % 2 HE Eaas } sz sazanany H z
v . = I & ) B Raam B i nuﬂ; 13 1 H1H H .
B H M 3 4 » smew IL s a¥; 3 .
i) -4 i td " . e #r 3 1|ﬂ“ 5 11 3 oY & 1 wae
| — 4 rims L. = . - - i+ — -+, g - .. " 5 L nam - .
. 5 upas cerea 1 3 H H 1 1 H .%;.{ Lu B & .
D" ’ 9 1 : 3 " . " ® e a8
i 11 azae FanuBu 4 H s F
2 < L § 51 ; R 2 $astazat £ ™
s . = : aue
| > i . T i + 5
! o ous S onpat ab o $ 3 ITELEE T ¥ & tHH % mA e s
2 ety ot = T + 1+ 4 ANy -m = ¥ v 0
3 . 5 t+ + Daes " - « b bl - e - -
2t nwe H 3w 4 . 5 el =
I L s 73 i . 8 H ¥ ave
veons £ it s v 1 i d
41 o4 “ H g
X . s M1+ 3 : 2 s
' B 1 a T G
- 7 . e 4 3 e o P
< 1
< : : H : e
.B L SE o = HHH : ! X w
e - o . - T e & i
: T FeEtaie seisd i : e 4 e 22 a1 )
: % Golou s HEARY Sn 1 *% 2 13 2ot e
o H ¥ ] it 1 e + ssigs T
e IHea T e T : T gusass
- i » : - o *: 4 ¥ bl wn . < Eae
Y L . . 28 Sno Ens : 4 3 . -+ Tune y N LS
e it i : 4 + 3 ©
) : ¥ o it 1 o e e b + ¥
, oy : ; i 3 §EERssinvasepiiaiss sunds iSdas e i H 5 § =2
: anhw l e S as
4 4 sy NS
e Suanau . 1 as o Tt & : - 4 1 Q o«
= + » . = T shs Seva ] 1 T gyzves WV
T ] ) $ *+ t H b mhx H : + s i N
" a u “.“ M«- A 3 . 3 ¢ i 3
s, 1Rl N 1 y 5 -ttt b s s +
> P i S : ; T
~ . 2 1
: s W - e y 4 awe Tr v o Y
T & > ~ 3 gl £
P; s ] 5 o RENouwy . ] £ T soe pa N
R gr -] : H 2 Lo o e, 1 Hr F3 :
; SSEESas 44 : i 11
L H T 1T H * T - {
B s ol )41 it ] | o + 1t 4 T + o= |
R ¥ ans yERRD! : y ¥ S SN b
& i 4444 » - by ¢ i gv. saew
e ed | vaun i . e wedned b et BSnearin: e “
. : BEyusNEgan o
. ] . H3 A 4+ H
. G i P 25 o e & Fsaaan H = w
| e 5 i :
_ 5 ¥ : : it : z
N v as & N agu) GBS HNATPIEEER ERO SN RE)
it e uaeshe; : Shase: L i -3 =
3 ol ¥ b o Tl » ® s 4 -~
E #sasanmn N deeiiaw i s s = un H 1 . B |
. ¥ g 08 #3 a0 r + Ly
y 3 %
2 - SNEANNUEYE ERR ey
N.,x H I 2 H i) 2 Eor LER3S X
&) & a
: E3eist : d F itk Rl
b e tHE : EH i : HH -
. : {HE a: H .
L %1 Tt ™ “” M
) ¥ b NG
s : Rt 2 EENEEE .
e 3 27 o 11 2y s
i o ra . i3 . ot o
a + " s e 4 vy
. : 3 ¥ . § ¥5us v o
- 3 H s = peRas e ] H - ¥
T H R ¥ a Ft u: .
o T b a . T » LT T = . @
— = I ﬂ T " -4 9
. # EH - & . 1T " g " i Sk
= H 4 Beas m <
’ . H H o
5 z & : - 2 o
. ,Mh @ % ] 3
- 9 5 . H-H
i : i ] =
W i \
> g . 1
r ™ s i f
T2 H T} 3323 “ R
..ﬂﬁ ] < T ; saas
> g T <
< it
(e o
3 a HHH : H ] M
I=} :
- . Snun - - 1 Q
- s ©
B : H .
: : , sz
: -
: s &
= aan :
. v 2 = e -
Q o s o o o S s S S o
coits S o @ Q Q ¥ ? &
o @ &) Q o % 9, = < Q 1
. b al ot *® & ¥ ¥ ® :
~ =~ ~ + + b 4 <+
T T T T T
e} o~ 2%
oS o = Q *

o, Press. Kingsway WC2. -



Plate II.  DIURNAL VARIATION IN THE COMPONENTS OF MAGNETIC FORCE
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Plate IIT

VECTOR DIAGRAMS ILLUSTRATING DIURNALVARIATION IN MAGNETIC
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