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16 February - 2 April
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2 April - 17 May

17 May - 1 July

17 May - 1 July
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0000
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Interpolation of Moonrise/Moonset

Meridional
Meridional
Meridional
Meridional
Meridional
Meridional
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Aro2 CONVERSION OF ARC TO TIMIE

[} t om L X m ‘1:c W o= © A m o Rk m ' A m ’ m .
o| ooo 60| 4 o0 120 | 8 oo 180 | 12 oo 240 | 16 oo 300 | 20 oo o| o oo
I| oo4 6 | 4 o4 12T | 8 o4 181 | 12 o4 241 | 16 o4 301 | 20 o4 1 o o4
2| oe8 62 | 4 o8 122 | 8 o8 182 | 12 o8 242 | 16 o8 302 | 20 of 2| o o8
3| o012 63| 4 12 123 [ 8 12 183 | 12 12 243 | 16 12 303 | 20 12 3| o 12
4| o016 64| 416 124 | 8 16 184 12 16 244 | 16 16 304 | 20 16 4| o16
§| o020 65 | 4 zo 125 | 8 20 185 | 12 20 245 | 16 20 305 | 20 20 5| o 20
6| o024 66 | 4 24 126 | 8 24 186 | 12 24 246 | 16 24 306 | 20 24 6| o 24
7| o 28 67 | 4 28 127 | 8 28 187 | 12 28 247 | 16 28 307 | 20 28 7| o 28
8| o132 68| 4 32 128 | 8 32 188 | 12 32 248 | 16 32 308 | 20 32 8| o312
9| o 36 69| 43 1290 | 8 36 189 | 12 36 249 | 16 36 309 | 20 36 9| o3
10| o040 0| 4 240 130 | 8 40 100 | 12 40 250 | 16 40 310 | 20 0 10| o 40
1T | o 44 5 4 44 131 8 44 19T | 12 44 251 | 16 44 31T | 20 44 1T o 44
12 | o048 72| 4 48 132 | 8 48 192 | 12 48 252 | 16 48 312 | 20 48 12 | o 48
13| os2 73| 4 52 133 | 8 32 193 | 12 352 253 | 16 52 | 313 | 20 32 13| o 32
14| o 36 74| 4 36 134 | 8 36 104 | 12 36 254 | 16 36 314 (20 56 | 14| o 36
15| 100 v 5 00 135 | 9 oo 195 | 13 o0 255 | 17 oo 335 | 2100 | 15| 1 00
16| 1 o4 76| 504 136 | 9 o4 196 | 13 o4 256 | 17 o4 316 | 21 o4 16 | 104
17| 1 08 77| 5 o8 137 | 9 o8 197 | 13 o8 257 | 17 o8 317 | 21 o8 17| 1 o8
18| 112 78 5 12 138 | ¢ 12 108 | 13 12 258 | 17 12 318 | 21 12 18| 132
19| 116 79| 516 139 | 9 16 199 | 13 16 259 | 17 16 319 (2116 | 19| 1.6
20 | 1 20 8| 520 I40 | 9 20 200 | 13 20 260 | 17 20 320 | 21 20 20| 120
21 | 1 24 81| 5 24 14T | 9 24 201 | 13 24 26x | 17 24 321 | 21 24 21 | 1 24
22 | 128 82 | 5 28 42 | ¢ 28 202 | 13 28 262 | 17 28 322 | 21 28 22| 1 28
23| 132 8| 532 143 | 9 32 203 | 13 32 | 263 |17 32 323 2132 | 23| 132
24| 136 8| 536 144 | 9 36 204 | 13 36 | 264 | 17 36 324 | 2136 | 24| 136
25 | 140 8 | 540 145 | 9 40 205 | 13 40 265 | 17 40 325 2140 | 25| 140
26 | 144 8 | 544 | T46| 944 | 206 |13 45 | 266 |17 44 326 | 21 44 | 26 | 1 .
27| 148 87| 548 147 | 9 48 207 | 13 48 | 267 | 17 48 327 | 21 48 | 27 | 1 .8
28 | 132 88 | 5 352 148 | ¢ 52 208 | 13 s2 | 268 | 17 52 328 |21 52 | 28| ;g2
29 | 136 8 | 5356 | 149 | 9 356 209 | 13 56 269 | 17 56 329 |21 56 | 29| 1 56
30| 2 00 g0 | 6 o0 150 | 10 o0 210 | 14 oo ‘270 | 18 oo 330 | 22 oo 30| 2 00
3T | 2 04 gz 6 os 151 | 10 o4 21T | 14 o4 271 | 18 o4 33T | 22 o4 3z 2 o4
32| 2 08 92 6 o8 152 | 10 of 212 | 14 o8 272 | 18 o8 332 | 22 o8 32 2 o8
33 2 12 93 6 12 153 | 10 12 213 | 14 12 273 | 18 312 333 | 22 12 33 2 12
34| 216 o4 | 6 16 154 | 10 16 234 | 14 16 274 | 18 16 334 | 22 16 34| =216
35| 2 20 95 | 6 20 185 | 10 20 215 | 14 20 275 | 18 20 335 | 22 20 35| 2 20
36| 2 24 o6 | 6 24 156 | 10 24 216 | 14 24 276 | 18 24 336 | 22 24 36| 2 24
37| 2 28 97 | 6 =28 157 | 10 28 217 | 14 28 277.| 18 28 337 | 22 28 37| 2 28
38| 2 32 o8 | 6 32 158 | 10 32 218 | 14 32 278 | 18 32 338 | 22 32 38| 232
39 [ 2 36 99| 636 159 | 10 36 219 | 14 36 279 | 18 36 339 (22 36 | 39| 23
40 | 2 40 100 | 6 40 160 | 10 20 220 | 14 20 280 | 18 40 340 | 22 40 40 | 2 40
4T | 2 44 10X | 6 22 161 | 10 44 221 | 14 44 281 | 18 44 34Y | 22 44 41 | 2 44
42 | 2 48 102 | 6 48 162 | 10 48 222 | 14 48 282 | 18 48 342 | 22 48 2| 248
43 | 2 52 103 6 52 163 | 10 52 223 | 14 52 283 | 18 52 343 | 22 52 43 2 52
44| 256 104 | 6 56 164 | 10 3 224 | 14 56 284 | 18 56 344 | 22 56 44| 236
45 | 3 o0 105 | 7 o0 165 | 11 o0 225 | 15 oo 285 | 19 oo 345 | 23 oo 45| 3 o0
46 | 3 04 106 | 7 o4 166 | 11 04 226 | 15 cs 286 | 19 o4 346 | 23 o4 46 | 3 04
47 | 3 o8 107 | 7 o8 167 | 11 o8 227 | 15 8 287 | 19 o8 347 | 23 o8 47 | 3 o8
48 | 332 08 | 7 12 168 | 11 32 228 | 15 12 288 | 19 12 348 | 23 12 48| 312
49 | 3 16 109 | 7 16 169 | 11 16 229 | 15 16 289 | 19 16 349 | 23 16 49| 316
50 | 3 20 110 | 7 20 170 | 11 20 230 | 15 20 200 | 19 20 350 | 23 20 50| 320
5T | 3 24 11T | 7 24 171 | 11 24 231 | 15 24 29T | 19 24 35 | 23 24 51| 3 24
52 | 3 28 112 7 28 172 | 11 2 232 | 15 =28 202 | 19 28 352 | 23 28 52 32
53| 332 1713 | 7 32 173 | 11 32 233 | 15 32 203 | 19 32 353 | 23 132 53] 332
54| 336 | 134 | 73 174 | 11 36 | 234 | 15 36 294 | 19 36 | 354 |23 3 54| 33
25 | 3 40 118 7 4° 175 | 11 40 235 | 15 40 295 | 19 40 355 | 23 40 55 3 40
56 | 3 44 136 | 7 44 176 | 11 44 236 | 15 44 206 | 19 44 356 (23 44 | 56| 3 &4
57 | 3 48 117 | 7 48 177 | 11 48 237 | 15 28 297 | 19 48 357 |23 48 | 57| 348
58| 3 32 138 | 7 52 178 | 11 52 238 | 15 352 298 | 19 52 358 | 23 52 58| 332
59 | 356 119 | 7 56 179 | 11 56 239 | 15 56 299 | 19 56 359 | 2356 | 59| 3 36

The sbove table is for converting expressions in arc 1o their equivalent in time; i1s main use in this Almanasc is

for the conversion of Jongirude for application 10 L.M.T. (edded if west, subtracted if east) 10 give G.M.T., or vice verss,
particularly in the case of sunrise, sunset, etc. N
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Ao SUNRISE
Lat Dec. January Fcb-ruary
’ 30 2 s 8 11 14 17 20 23 26 29 1 4 7 10 13 16
.hn\mhuhnhnhnhnhnhnhnhmhnbmhuhﬂhmhm
N 72 — = - - ot - - — me 1I 51 1100 1031 1007 0946 0927 og o8 o8 51
70 -t — -t - - ms 1153 1109 1044 j0 23 1005 0943 09 32 o9 16 °9°10346 31
68 L] ma 3132 11 1T 3055 1040 1025 10 12 ©9 58 09 45 ©9 32 ©9 19 09 07 o8 54 o8 41 28 16
66 |30 31 1026 1020 1013 1005 09 57 09 48 o9 38 29 09 19 o9 o8 o8 58 o8 47 36 26 15 o8 o4
64 |09 51 0949 ©9 45 0940 0935 29 33 0914 ogob o858 oBso 4T 32 22 13 0803 07 33
62 24 22 1g 0g 16 0912 09 07 o5 ol o8 55 08 49 42 34 27 19 10 08 02 o7 53 44
N 6o | og 03 090z o9 oo o8 57 o8 54 08 50 08 45 08 40 o8 34 o8 28 0822 o815 o8B o8 o8 00 ©7 53 07 45 ©7 37
58 |08 46 08 45 08 44 42 39 35 31 27 22 17 11 o8 o5 o7 58 07 52 45 37 30
56 32 31 30 28 26 23 19 15 11 o8 06 o8 o1 07 56 50 44 38 31 24
54 19 19 18 16 14 12 09 o8 06 o802 07 57 ©7 53 48 42 37 31 25 19
52 |08 o8 o8 o8 o8 07 o8 06 o8 o4 o8 02 o8 0o ©7 57 ©7 53 29 45 41 36 51 25 20 14
Nzo |07 58 o7 58 07 58 07 57 07 56 07 54 07 5T ©7 49 07 46 ©7 42 ©7 38 07 34 ©7 30 ©7 25 07 20 07 15 07 10
5| 3 8 38 38 37 35 4 32 29 37 2 20 17 13 09 07 0§ ©7 ©0
40 22 22 22 32 21 23 19 18 16 14 12 0709 0706 07 03 ©7 00 06 56 06 52
35 |07 08 o708 07 o8 07 08 o708 0708 0707 ©°F o6 ©7 05 o7 03 07 o1 0659 06 57 06 54 06 52 £9 46
30 | 06 55 06 36 06 57 06 37 0657 ©6 57 0656 06 56 o655 o654 0652 5T 49 47 43 42 40
Nzo | 06 34 o6 35 0636 06 37 o6 37 06 38. 06 38 of 38 0638 o637 o6 36 06 36 of 35 ©6 33 06 32 06 31 06 29
N 10 |06 16 17 18 19 20 21 22 22 22 23 23 22 22 22 21 20 20
o |05 59 o600 ooz 0603 06 o4 ©6 o5 06 06 06 07 o6 08 obog 0610 o610 06130 0611 11 1z 1z
S 10 41 0543 0545 0546 ©5 48 0549 0551 ©5 52 O5 54 ©5355 ©5 56 0557 0559 0559 o6 00 o o1 of o2
20 23 24 26 28 30 32 34 36 38 40 42 44 45 47, 0549 0550 05352
S 30 |05 01 ©503 0505 0507 ©5 j0 05132 0515 ©518 ©520 0523 Of 26 o528 0531 0533 0536 05 38 05 41
35 | 04 48 04 50 ©4 52 ©4 55 O4 58 o501 ©503 0507 ©510 13 16 19 22 25 28 31 34
%o | 33 35 38 41 44 O447 0450 0454 ©457 0501 0505 95 o8 12 16 20 23 27
45 |04 15 0418 04 23 24 27 3t 35 39 43 ©4 47 ©4 52 04 56 0500 0505 0509 14 18
50 | 03 53 ©3 56 03 59 04 03 ©4 ©7 11 16 20 25 30 36 41 04 46 ©4 51 ©4 57 0502 ©7
S 52 |03 42 ©3 45 ©3 49 ©3 53 03 57 ©4 02 0407 ©4.12 ©417 0422 ©4 28 0434 ©4 39 04 45 04 51 04 57 ©5 02
54 30 33 37 43 46 03 51 03 56 0402 O4 o8 14 20 26 32 38 &5 51 04 57
56 16 20 24 28 33 39 45 ©351 0357 0404 0430 17 24 30 37 44 51
t8 |c3 00 0304 0308 0313 19 25 31 38 45 0352 0359 0407 14 22 29 37 44
S 60 | 02 40 02 44 ©2 49 ©2 55 ©3 0T 3 ©8 0315 03 23 ©3 31 03 39 03 47 O3 55 04 03 04 12 04 20 04 28 o4 36
i . SUNSET
Dec. January February
Lat. 30 2 5 8 11 14 17 20 23 26 29 1 4 7 10 13 16
.bnhmhnhahnhnhnhnhmhnhnhﬁlnhnhnhmhn
Ny2 - . - — s - - wm - mm 31236 31327 1357 31422 1444 1503 1522 1539
©wo | wm - - - - mm 1230 1314 1341 1403 1422 1440 14 58 1514 29 15 44 15 59
€8 | wm we 31238 1302 1321 13 38 1355 14133 1426 7441 31455 1599 15 22 36 1549 1601 16 14
66 | 13 34 13 41 1350 1400 Y4130 1431 1432 3444 1456 31507 1519 30 42 1553 1604 15 26
64 | 1434 14179 1425 33 31441 3449 1459 15 o8 1518 27 37 1547 1557 1607 17 27 36
€2 | 14 43 14 45 1451 3457 1504 15131 1519 27 33 44 1552 1601 161310 19 28 36 45
Néo|1502 1506 1511 15 16 1522 3529 1536 1543 3530 15 38 16 05 1613 1621 1629 1637 1645 16 52
58 19 23 27 32 37 43 1549 15356 1602 1609 16 23 30 38 45 52 16 59
56 34 37 41 45 15 50- 15 55 16¢1 1607 13 19 26 32 39 45 52 16 58 17 05
54 46 1549 1553 1557 16 02 16 06 12 17 22 28 34 40 46 52 1658 17 04 10
g2 | 15357 1600 1603 16 07 11 16 21 26 31 36 42 47 53 1658 1704 o©9 15
Nszo (1607 3609 1613 31616 1620 1625 16 29 16 34 3638 1643 16 48 1633 1659 1704 1709 1734 17139
45 27 30 33 36 39 43 16 47 16 50 16 55 16 59 1703 1707 1712 36 20 24 29
40 44 16 46 1649 16 51 16 54 16358 31701 1704 17 o8 1711 15 19 22 26 29 33 36
35 | 16 58 17 00 1702 1705 1707 1710 13 16 19 22 2 28 3z 35 37 40 43
30 |17 10 12 14 16 19 2t 24 27 2 32 34 37 39 42 44 47 17 49
Nazo |1731 1732 3734 1736 1738 1740 1742 17 44 1746 17 48 1750 1752 17 54 3755 1757 1758 18 00
Nio|[1749 3751 1752 37 34 1755 1757 1758 ;8 00 1801 18¢3 1804 1805 1806 1807 1807 18 08 09
o |18 06 1808 1809 1810 318 11 1813 1814 15 15 16 17 17 17 18 18 18 18
S 10 24 25 26 27 28 2 29 29 30 30 30 30 29 29 28 29 26
20 |18 42 38 43 1844 18 45 18 45 18 46 1846 18 46 18 45 1845 1844 43 42 41 39 38 36
S 30 [39 04 19 05 3965 39 o6 19 06 1905 1905 1§04 1903 1902 19 oo 18359 1857 1855 1852 18 50 18 47
25 17 17 18 18 17 17 16 15 13 12 30 1908 1905 1g 03 1900 18 57 1853
40 32 32 32 32 32 30 29 27 26 23 21 18 15 12 o8 1g 05 190X
45 |19 50 19 50 1949 1949 39 48 1946 1944 1942 4° 37 34 30 37 23 18 14 09
go | 20 312 2032 2011 2010 20 o8 2006 2003 200I 19 57 19 54 50 45 41 36 31 25 20
S 52 | 20 32 20 22 2031 2020 20 18 2015 2012 2009 2006 2001 1957 1952 1947 3942 19 36 319 31 19 25
54 34 34 33 31 29 26 23 19 15 10 2005 3000 1955 49 43 36 30
56 | 20 48 20 48 2046 44 4l 38 34 30 25 20 15 09 2003 1956 50 43 36
58 | 21 0§ 23 04 2102 2059 20 56 20 32 20 47 43 37 31 25 19 12 2005 19 58 50 43
S 6o | 21 25 21 23 27120 2117 31 13 231 08 2103 20 58 20 51 2045 20 38 2030 2023 2015 2007 19 59 319 50

— -
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MORNING CIVIL TWILIGHT

A8x
Lat Dec. ) January February
at. 30 2 5 8 I 14 17 20 23 26 29 H 4 7 10 13 16
ehnhnhmlnhnbnhnlnlnhnhnhmhnhmhnhnhw
N72 |10 49 10 40 1031 1020 1009 09 57 ©9 45 ©9 32 09 20 09 07 08 54 08 40 08 27 0813 o8 0o 07 46 07 32
70 |09 52 09 48 09 43 09 37 0930 ©9 22 ©9 13 ©p 03 08 54 08 43 33 21 o8 10 07 59 07 47 35 23
68 |09 19 0916 0912 09 08 0902 08 56 of 49 ©8 42 34 25 16 o8 07 o7 57 47 36 26 15
66 |08 54 08 52 08 50 08 46 08 42 37 3t 25 18 o8 10 08 03 07 54 46 37 27 18 o8
64 35 33 £} 4 29 25 21 16 o8 11 o805 07 58 o7 51 44 36 28 20 II 0702
62 19 18 16 14 o811 o808 o8 03 o7 59 07 54 48 42 35 © 28 21 33 o6 o6 57
N 6o [08 06 o8 o5 08 04 of oz 07 59 07 56 07 53 07 49 ©7 44 ©7 39 ©7 33 0727 0721 0715 o708 0700 06 53
58 |07 55 07 54 ©7 53 o7 51 49 46 43 40 36 31 26 21 15 09 0703 06356 49
56 44 44 43 42 40 38 35 32 28 24 19 15 09 ©7 04 06 58 52 45
54 36 35 35 34 32 30 28 25 34 18 14 09 07 04 06 59 54 48 42
52 27 28 27 26 2§ 23 21 18 15 12 o8 o704 0650 55 50 45 39
N 50 [07 20 07 20 o7 20 07 19 0718 0717 0715 o712 ©7 10 0707 0703 06 59 00 55 of §1 o6 46 of 41 o6 36
45 | ©7 ©4 0705 0705 07 04 0704 0703 07 ©0I ©6 50 06 57 of 55 o652 49 46 42 38 34 30
40 |06 51 06 52 06 52 06 52 06 51 06 51 06 50 48 47 45 43 40 38 35 32 28 24
35 39 40 41 41 41 40 40 39 38 36 35 33 30 28 25 23 20
30 29 30 30 31 31 3z 3z 30 29 28 27 25 24 22 20 17 15
N 2o (0630 0611 0612 0613 0614 0614 06 14 06 14 0614 o614 0613 0613 06 12 06 I 06 09 0608 o6 06
N 10 |05 53 0554 0555 0557 0557 0558 05350 0600 0600 06 oI 0601 0601 0600 0600 06 0O 05 59 o5 58
o 36 38 39 40 42 43 44 0545 0546 0547 0548 0548 05 40 0549 0549 50 350
Si10 /o518 200 22 23 25 27 28 30 31 33 34 35 37 38 39 39 40
20 |04 58 0500 050z ©5 04 0506 05.08 0510 .0512 0514 0517 19 20 22 24 26 28 20
5 30 |04 33 04 35 0438 04 40 o4 43 04 45 ©4 48 04 51 04 54 04 57 0500 03 02 6505 0508 o511 0513 05 16
355 a8 2r 23 26 20 32 35 38 41 45 0448 o4 51 o4 55 04 58 o501 o505 o508
40|04 00 0403 0406 04 09 04 12 04 15 19 23 27 30 34 38 42 46 04 50 04 54 04 58
457 03:38 03 41 03 44 ©3 47 03 51 0355 0400 0404 0409 04 13 0418 23 28 32 37 43 46
.50 03:69.03 12 16 20 24 29 ©3 34 03 40 03 45 03 51 03 57 o4 03 °9 15 20 26 32
S §2[02°'54702:57 0301 03 06 0311 o3 16 ©3 22 03 28 03 34 03 40 o3 47 ©3 53 0400 0406 04 12 04 19 04 25
54 36" 40 02 45 02 50 02 55 0301 03 08 03 14 21 28 35 42 03 49 03 56 04 03 10 17
56 |02 14 02 19 02 24 30 36 0243 02 50 02 58 o306 o3 14 22 29 37 45 ©3 53 04 01 04 09
58 |01 46 ©1 51 ©1 57 02 04 ©2 12 02 21 29 38 02 47 02 56 03 03 ©3 135 24 33 41 .03 50 ©3 59
S 60 {00 59 0108 0117 0I 27 ©1 39 OI 50 ©2 oI o2 13 ©224 0235 0246 02 57 0327 0318 o3 28 03 37 03 47
EVENING CIVIL TWILIGHT
Deec. January February

Lat. 30 2 5 8 11 14 17 20 23 26 929 1 4 7 10 13 16
ohnh‘.nhnhnhnhnlmhnhnhnhnhulnhnhmhnhn
N72.1337:13/27 1340 13 53 1407 1421 14 36 1450 1505 1519 1534 15 48 1602 1616 36 30 16 44 16 58
70/ 1433 1419 1427 1436 3446 1457 1508 1519 31 1543 1555 1607 19 31 43 1655 1707
68%) 1447 14.52 14 58 15 05 1513 1522 32 4 15580 1601 1611 21 32 43 16 54 17 04 15
66 | 15711 1515 1521 27 34 41 1549 1558 1606 15 24 34 43 1653 1702 12 22
64t ‘30, +34 39 44 31550 1557 1604 1612 19 27 36 44 16352 1701 10 18 27
6z 46 1549 1554 1559 1604 1610 17 2 30 38 45 1653 1701 o8 16 24 32
N6o |25 51602 31606 16 11 1616 1622 16 27 1634 1640 1647 16353 17 00 1708 1715 1722 1729 17 36
58 | 16 11 14 17 22 26 31 37 42 48 16354 1701 o7 14 20 27 34 40
56 21 24 27 31 36 41 45 51 1656 17 02 o7 13 19 25 31" 38 44
54 30 33 36 40 44 48 1653 1658 1703 o8 13 19 24 30 36 41 47
52 38 47 44 47 51 1655 1700 1704 ©9 14 19 24 29 34 39 45, 59
Nizo |16 45 1648 16351 16 54 16358 1702 1706 1710 1715 1719 1724 1728 1733 1738 17 43 1748 17 53
45 (1701 1703 1706 1709 1712 16 T 19 23 27 31 34 38 42 47 51 1755 1759
40 34 17 19 22 24 27 30 34 37 40 44 47 51 1754 1757 1801 1804
35 26 28 30 32 35 38 41 43 46 49 1752 1755 1758 1801 18 ©3 o6 o9
30 36 38 40 17 42 1745 1747 1730 1752 1755 1757 1800 1802 18 o4 07 °9 1 14
N2o |17 55 1756 1758 1800 1802 1804 1806 1808 1810 1811 18313 1815 1816 1818 3839 3821 1822
Nio (18 12 1813 18158 16 18 19 21 22 23 2% 26 27 28 28 29 30 30
° 29 30 .32 3% 34 35 36 37 37 38 38 39 39 39 30 30 30
S10 |18 47 3848 1849 18350 1851 1851 1852 1852 1852 18 52 1852 1852 1B sz 1851 38 50 18 49 48
20 |39 07 1908 1909 1909 1909 1010 1§30 1909 1909 1908 1907 1906 19 05 1904 1002 1900 18 50
S 30 |39 32 1932 1933 19 33 1933 19.32° 1931 1930 1929 1928 1926 1924 1922 1920 19 17 1915 1912
35 11946 1947 3947 1947 1947 1946 1945 43 42 40 38 35 33 30 27 23 20
40 12005 2005 2005 2004 2003 2002 2000 1959 1956 19 54 19 51 19 48 45 41 37 33 29
45 27 27 26 25 24 22 30 2017 2014 2011 2007 2004 19 59 19 55 19 50 19 46 43
50 |20 56 2055 20 54 20 53 20 51 20 48 45 41 37 33 28 23 2018 2012 2007 2001 19 55
S 52 | 2111 2110 2108 21 06 21 04 2300 20 57 2053 2048 2043 2038 2033 2027 2021 2015 2008 2002
54 28 27 25 22 19 315 21131 2106 2101 2056 2050 43 37 30 23 16 09
56 |21 50 21 48 21 45 21 42 21 38 33 28 22 16 2110 2103 20 56 20 49 41 33 26 18
§8 |22 18 2216 2212 22 07 2201 21 55 21 49 21 42 34 26 19 2110 2102 2054 45 36 28
S 6o |23 04 2258 22 51 22 43 22 34 2235 2216 2206 21 §7 21 47 2138 2128 2118 2108 20 58 2049 20 39
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AS2 SUNRISE
Lat February March : Apr.
|l 16 19 22 25 28 3 6 o 1z 15 18 21 24 27 30 2
. Pom ' m b o= 2 m Tt m b om o= Y om ho®m ' m i m bm 3 n b m 2= hom
N72 |08 51 08 33 0817 oBor 0745 0729 0713 o658 06 42 0627 o611 0556 05 4I 0525 0509 04 53
70 31 17 o802 074 34 20 o6 53 39 25 1T 57 43 29 15 o5¢I
68 16 o8 o3 o7 51 38 26 13 07 oL 48 36 23 1 58 45 53 20 o7
66 (o804 0753 41 30 19 o7 0656 45 33 22 10 o559 47 36 24 13
64 |07 33 43 33 23 13 07 02 52 42 3t 21 10 06 oo 49 38 28 17
62 44 35 26 17 o8 of 38 48 39 29 20 10 oo 50 41 3T 21
N 60 |07 37 07 28 0720 07 11 07 03 06 54 06 45 06 36 06 27 0618 o060y o6 00 05 5I 05 42 0§ 33 05 24
58 30 22 15 o7 063 5T 43 3¢ 26 17 o9 o1 352 44 38 27
56 24 17 100703 35 48 40 32 2 17 ©°9 o1 53 45 37 29
54 19 12 o6 o659 52 45 38 L} 24 16 o9 or 54 46 39 32
52 14 ©8 o702 36 49 43 36 29 22 15 ©9 02 55 48 41 34
N zo |0710 0704 0658 0653 06 47 0640 0634 0628 0621 0615 0608 06 02 0§ 55 ©5 49 0542 05 36
45 |07 00 o6 56 51 46 41 35 30 28 19 14 o8 oz 57 52 46 40
40 | o6 52 48 44 40 36 31 27 22 17 12 of o3 58 53 48 43
35 46 42 39 35 31 28 24 20 16 11 07 03 0539 55 51 46
30 40 . 37 34 3z 28 24 21 18 14 11 o7 o3 06 oo 56 53 49
N 20 |0629 0627 of 25 o623 0621 0619 06 16 06 14 0611 o609 o606 of oy o6 01 0558 o5 36 05 53
N 10 20 19 17 16 15 13 12 11 09 07 ob o4 oz o6 o1 0559 05 57
0 11 11 10 10 09 o9 o8 o7 °7 o6 oS5 o4 03 02 o6or obol
S 30 |06 02 06 02 0603 06 03 of 03 0604 of o4 o4 04 04 o4 o4 04 04 04 o4
20 |05 52 05353 0555 0556 o557 o5 58 05 59 o6 00 06 o1 o2 03 o4 o5 ob ob 07
S 30 |05 41 05 43 0545 0548 05 50 05 52 05 54 05 56 05 58 06 00 0602 06 04 06 05 of o7 o6og 06 I
35 34 37 49 43 46 48 51 53 36 05359 o1 o4 o6 o8 I1r - 13
40 27 30 34 37 41 44 47 51 54 57 o6oo o3 of o9 12 16
45 18 22 27 31 35 39 43 47 51 5§ 05359 o3 07 1Ir 14 18
50| o7 13 18 23 28 33 38 43 48 53 58 o3 07 12 317 21
S 52 o502 0508 0514 0510 0525 0531 0536 05 41 ©5 47 ©5 52 0557 0602 0608 o6 13 06 18 0623
54 o457 o503 o9 1§ 33 27 33 39 45 51 57 o2 ol 13 19 25
56 31 04 58 o35 04 1z 18 24 31 37 43 Lo 56 02 o8 14 20 26
58 44 51 ©4 59 o6 13 20 27 34 41 48 55 02 o8 15 22 28
S 60 (04 36 04 45 04 53 0501 0508 0536 05 24 05 31 0539 0546 0554 o601 0609 0616 0623 06 30
SUNSET
Lat Februery Mearch Apr.
‘116 19 22 25 28 3 6 9 12 1§ 18 21 24 27 30 2
° = ¥ m kB m b » 2 = 3 om LI = P om T bm bom b m I m ' m b om
N 72 1539 1556 1612 1628 1643 1657 1712 1726 1740 17 54 1808 1822 1835 1849 16903 1917
70 |15 59 1613 27 40 1653 17 06 19 31 44 56 o8 20 32 45 18 57 09
68 [16 14 26 38 50 17 oI 13 24 35 46 57 o8 19 30 43 52 19 03
66 26 37 47 16 58 o8 19 29 39 49 17 39 o8 18 28 38 47 18 57
64 36 46 1636 1705 14 23 33 42 31 1800 09 17 26 35 44 53
62 45 16 54 317 02 11 19 28 36 44 52 o1 o9 17 25 23 41 49
N 6o [1652 1700 1508 1716 1724 31731 1739 17 46 1754 1801 1809 1816 1823 1830 1838 1845
58 116 59 o6 13 20 27 34 41 28 35 o2 o9 15 22 29 35 42
56 {3705 12 18 25 31 37 44 30 56 03 o9 15 21 27 33 39
&4 10 16 22 28 34 40 46 52 57 o3 o9 14 z0 26 31 37
52 15 21 26 32 37 42 48 £3 1758 o4 o9 14 1 24 30 35
N o 1739 1724 1720 3735 1740 1745 1750 1755 1800 1804 1809 18 14 1819 1823 1828 18 33
45 29 33 37 41 45 49 54 1738 o1 ©5 o9 13 17 2T 25 28
&0 36 40 43 47 50 53 17 57 18 o0 03, o o9 12 16 19 22 25
35 43 46 49 52 54 1757 1800 . _c2 0§ 07 10 12 14 17 19 22
30 (1740 1752 1754 1736 1758 1800 c2 o4 3 o8 10 12 14 15 17 19
N 20 (1800 38 01 1802 1803 1805 1806 1807 31808 1809 1830 18130 3811 18132 1813 1814 18 314
N 10 o9 ©9 10 10 10 1t 11 11 11 11 1z 11 11 it 12 10
o 18 17 17 17 16 15 15 14 13 12 11 1 10 o9 o8 o7
S 10 26 25 24 23 22 20 19 17 16 14 12 -] o9 o7 o5 o3
20 36 34 32 30 28 26 23 21 18 16 13 10 o8 o5 o3 18 00
S 30 (1847 18 44 3841 1838 1835 1832 1828 1825 1821 1838 1814 1830 1807 1803 1800 17 56
35 (1853 50 47 43 39 335 51 27 23 19 15 bR o6 oz 17 58 54
40 (39 or 1837 1833 48 44 39 35 30 25 20 16 1r o6 o1 6 51
45| o9 1905 1900 1855 49 44 39 33 28 22 17 1x o5 1Boo 54 49
50 20 14 o8 19 02 56 50 44 37 31 24 18 1 o5 17 58 52 45
S 52 [3925 1918 19132 1906 1859 18353 1846 18 30 1833 1825 1838 1811 1804 1757 1751 1744
54 30 23 16 10 19 03 55 48 41 34 26 19 b3 4 o4 57 49 42
56 26 29 21 14 o6 18 59 sz 43 35 27 19 12 o4 56 48 40
z8 43 35 27 19" 1Y 190z 34 46 37 29 20 32 03 55 46 38
S 60 [19 50 10 42 3933 Jg 24 1915 1906 38 57 18 48 1839 1830 1821 1832 1803 1754 1745 1736
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MORNING CIVIL TWILIGHT

A83
Lat February March Apr.
' 16 19 22 25 =28 3 & 9 12 15 18 21 24 27 30 2
. tm 3 om |- T Y P om h m P m b m 3 m h = t0m LI R m tm hm b m P m
N 72 | 0732 0718 07 04 0650 0635 0620 0606 05 51 ©5 35 05 20 0504 04 48 04 31 04 14 03 57 03 38
70 23 10 o6 58 45 32 19 o5 52 38 2 10 ¢4 56 41 26 04 11 03 55
68 15 07 04 52 43 29 17 o5, 53 41 28 15 0502 49 36 22 04 08
68 o8 o6 58 48 37 27 16 o3 54 42 3z 19 08 o4 56 44 31 19
64 | o702 53 44 34 25 15 o5 54 44 33 23 12 0501 50 39 27
62 | o657 49 41 32 23 14 o4 55 45 36 26 16 o6 ogs56 45 35
N 6o | 0653 0645 0638 0629 o621 0613 0604 0555 05456 0537 0528 o519 05 10 05 00 04 51 ©4 41
58 49 42 35 27 19 T2 04 55 47 39 30 22 13 o4 0456 47
56 45 39 32 25 18 10 o3 55 48 40 32 24 16 o8 o500 51
54 42 36 30 23 17 10 o3 55 48 41 33 26 18 11 o3 36
52 39 34 28 22 15 ) oz 56 49 42 35 28 F3 14 07 ©4 59
N 5o | 0636 of 31 0625 o620 06314 0608 0602 03 56 035 40 ©5 43 05 36 05 30 05 23 05 16 0510 0503
45 30 35 21 16 11 obobor 55 50 44 39 33 27 22 16 10
40 24 21 17 13 o8 o4055 55 50 46 41 36 3x 26 21 16
35 20 16 13 10 o6 o2 58 54 50 46 42 38 34 29 25 21
30 15 12 10 07 0604 0600 57 34 50 47 43 39 36 32 28 25
N 20 | o6 06 o6 o5 06 03 0601 0559 05 56 05 54 05 52 0549 03 47 ©5 44 05 42 05 39 ©5 37 05 34 ©F 31
N1o | o558 o557 0556 o555 54 53 51 50 48 46 45 43 41 40 38 36
° 50 49 49 49 48 48 47 47 46 45 44 43 42 42 41 40
$ 10 40 4T 4T 42 42 42 43 43 43 43 43 43 43 43 43 43
20 29 3T 32 34 35 36 37 38 39 40 4T 42 43 44 44 45
S 30 | 0516 0518 o521 0523 0526 0528 0530 0532 0534 0536 0538 0540 05 42 o5 44 ©545 05 47
35 | 0508 11 14 17 20 23 25 28 31 33 36 28 41 43 45 48
40 | 04 58 0502 0506 o9 13 16 20 23 26 30 33 36 39 42, 45 48
48 46 04 51.04 56 05 00 050§ ©9 13 18 22 26 30 34 38 41 45 49
50 32 38 43 ©4 49 ©4 54 ©5 00 o5 10 15 21 25 30 35 40 44 49
S-52:| 0425 04 31 04 38 04 44 ©4 50 O4 35 0501 0507 0532 0518 0523 0529 0534 0539 05 44 05 49
54 17 24 3T 38 44 51 04 57 05 03 o9 15 21 27 32 38 44 49
56 | 04 09 16 24 3t 38 45 ‘52 04 59 053 12 18 23 31 37 43 49
58 [ 0359 o4 07 15 23 31 39 47 54 o501 o8 15 22 29 36 42 49
S 60 | 03 47 03 56 04 06 ©4 15 04 23 ©4 32 04 40 04 48 04 57 0504 0512 0520 0527 05 34 05 42 05 49
EVENING CIVIL TWILIGHT
Lat February March Apr.
a1 16 19 22 2§ 28 3 6 9 12 15 18 =21 24 27 30 2
° ¢ 2 b m° d @ 2m 3t m 3 m 2 m 2 m ) m Bam bm bm BPm bm bm bom
N 7211658 17132 1726 1739 1753 1806 1820 1834 18 48 1902 1916 1930 19045 2001 2017 2034
70 | 17 07 20 32 44 56 o8 20 32 44 18 57 o9 22 35 1948 2002 16
€8 15 26 37 47 1758 o9 20 31 42 53 o4 15 27 38 1950 2003
66 22 31 4% 51 18 o0 10 20 30 40 50 19 00 10 20 30. 41 19 52
64 27 36 45 54 o2 11 20 29 38 47 18 56 o5 14 24 33 43
62 32 40 48 56 o4 12 20 28 36 45 53 19 oI o9 18 26 35
N 6o (3736 1744 1751 1759 1806 1B 13 1821 1828 1835 1843 18 50 18 58 1005 1913 1921 1929
58 40 47 54 318 01 o7 14 21 28 34 41 48 55 19 02 o9 16 23
56 44 50 56 02 09 15 21 27 33 40 46 52 18 58 o5 1z 17
54 47 53 1758 o4 10 16 21 27 33 38 44 50 361901 07 13
52 50 55 18 o1 o6 11 316 22 27 32 37 43 48 53 18 58 04 09
N 50 | 1753 1758 1802 1807 1812 1817 1B 22 1827 1831 1836 18 47 18 46 1B 51 18 56 1901 1906
45 | 17 59 18 03 07 11 15 19 23 27 31 35 38 42 46 50 18354 18358
40 | 18 o4 o8 X 14 17 22 24 27 30 33 36 40 43 46 49 52
35 °9 . 12 15 17 20 22 25 27 30 32 35 37 4° 42 45 47
30 14 16 18 20 22 24 26 28 20 32 34 36 37 329 41 43
N 2o {1822 1823 1825 1826 1827 1828 1829 18 30 18 31 18 32 18 32 18 33 18 34 1835 18 36 1837
N 10 30 31 31 3z 32 32 32 32 32 32 32 32 32 32 32 32
° 39 38 38 37 37 36 36 35 34 33 32 31 30 30 29 28
S 10 48 47 46 44 43 41 40 38 37 35 33 32 30 28 26 25
20 |18 50 18 57 18 55 18 52 50 48 45 43 40 38 35 32 30 27 25 22
S 30 |19132 1909 1906 1903 18 59 18 56 18 52 1B 49 18 45 1842 1838 18 34 3831 1827 1823 1820
35 20 16 13 o9 190§ 19or 1857 53 49 44 40 36 32 27 23 19
40 29 25 21 16 12 ©7 19 02 18 57 52 48 43 38 33 28 23 18
45 41 36 30 25 20 14 o8 1903 18 57 51 46 40 34 29 23 18
50 |19 55 49 42 36 30 23 17 10 1g o3 57 50 43 37 30 24 17
S 52 |2002 1955 1948 1941 19 34 1927 1920 1913 1906 3850 18 52 18 45 1838 1831 1824 1817
54 09 2002 195§ 47 40 32 24 17 ©9 19 02 54 47 39 32 24 17
56 18 10 2002 19 54 46 38 29 21 13 o5 18 57 49 41 33 25 17
58 28 19 10 2001 19 52 44 35 26 17 o8 1900 5y 42 34 26 17
S 60 |20 39 2029 2019 2010 2000 19 50 19 41 19 3I 1922 1912 1903 18 54 1844 1835 1826 1817
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A8y SUNRISE
Lat April May
) 2 5 8 1z 14 17 20 23 26 29 2 5 8 1z 14 . 17
-huhnhnhmhmhmhwhmhmhmhuhnhmhmhmhn
N 72 [ 0453 04 38 o4 21 ©4 05 03 48 ©3 30 0312 02 54 ©2 34 02 12 OI 48 oI 19 0036 = =) =
79 | o501 47 33 18 04 03 o3 49 33 0318 0302 02 45 02 28 0z 10 oI 50 0127 0059 o=
68 07 04 55 42 29 16 o4 03 03 50 36 23 0309 02 55 0241 0226 021I OI 55 oI 38
66 13 05 o1 49 38 26 14 0403 ©03 51 39 27 0316 o304 02 52 02 40 0z 28 0216
64 17 o6 0456 45 35 24 13 0403 0352 42 32 22 0312 0302 02 52 0242
62 21 11 0§ o1 52 42 32 23 13 0404 ©3 54 45 36 27 13 0311 0302
N 6o | o524 0515 o506 ©4 57 04 48 04 39 04 30 04 22 0413 o4 05 03 57 03 49 ©3 41 03 33 0326 03 19
58 27 18 100502 53 45 37 29 22 14 0407 0359 0352 45 39 33
56 29 22 14 o6 o4 58 51 43 36 29 22 15 0408 0402 03356 0350 44
54 32 24 17 10 05 03 04 56 49 42 35 29 23 17 J1 04 05 0400 03 55
52 34 27 20 13 ©7 o500 54 47 41 35 29 24 18 i3 o8 o4 04
N 50 | 05356 o5 29 o5 23 0517 0510 0504 04 58 04 52 04 47 ©4 41 04 36 04 30 ©4 25 0421 0416 0412
45 49 34 29 23 18 13 0508 0503 0458 0453 0449 44 40 36 33 29
&0 43 39 34 29 25 20 16 11 ©507 0503 ©500 04 56 ©4 52 04 49 46 43
35 46 42 58 34 30 26 22 19 18 12 ©9 0506 0503 0500 04 58 04 55
30 49 45 42 38 35 32 28 2 22 19 17 14 12 10 05 08 o035 06
N 20 | 0553 0551 0548 0546 0543 0541 05 38 0536 0534 o5 32 0530 0529 0527 0526 0525 0523
N 10 (o557 o555 54 52 5o 49 47 46 45 44 43 42 41 40 39 39
0 o601 0600 0559 0558 0557 05 56 o5 56 05 55 Of 35 ©5 54 ©554 0533 0553 0553 0553 05353
S 10 o4 04 0604 0604 06 04 0604 06 04 06 04 06 04 06 ©4 0605 o605 0605 o6 06 06 06 06 07
20 07 o8 09 . o9 10 11 12 13 14 15 16 17 18 19 20 22
S 20 0611 o613 o614 0616 06 18 ob 20 0622 06 24 06 25 o6 27 0629 o6 31 0633 06 35 0637 06 39
35 13 16 18 20 23 25 27 30 33 34 37 39 43 44 46 0648
40 16 19 22 25 28 30 i3 36 39 42 45 48 06 51 06 54 06 57 07 00
43 18 22 26 29 33 37 41 44 48 o6 52 06355 0659 0702 0706 0709 13
50 21 26 31 35 40 45 49 54 o658 0703 0707 0712 16 20 25 29
S 52 | 0623 0628 0633 of 38 06 43 06 48 06 53 06 58 07 c3 07 08 ©7 13 0718 0723 0727 0732 0736
54 25 30 36 41 46 52 06357 0703 o8 14 - 19 24 2 35 40 44
86 26 32 38 44 50 06 56 07 02 o8 14 20 26 32 37 43 48 o7 54
58 28 35 43 48 54 o7 o1 o8 14 21 27 23 40 46 07 52 07 58 o8 o4
S 60 | 06 20 06 37 o6 45 06 52 06 50 07 06 0713 07 21 07 28 07 35 07 42 07 49 ©7 56 o8 03 o8 10 0816
SUNSET
Lat April May
= 2 5 8 1x 14 17 20 23 26 29 2 [3 8 11 14 17
[ P m b 3 m om P m »m bom P m b= | B - T m b m ' m b m 3 m b om
N7z 11917 1932 31946 2001 2017 2033 20 50 21 o8 21 27 21 49 2213 2244 2352 = = =
70 09 22 35 19 48 2001 14 28 3043 20358 2114 2131 2149 2209 2233 2304 =
€8 |19 03 T4 25 36 19 48 2000 2012 24 36 2049 2103 2116 2131 21 46 22 02 22 20
66 | 18 57 o7 17 27 38 1048 19 38 2009 19 39 2041 2053 2104 2116 2128 21 40
64 53 1902 11 20 29 38 47 19 56 20 06 15 25 34 2044 20354 2103 2113
62 49 18 57 o5 13 21 29 38 46 1954 2003 2011 19 28 36 20 44 20352
N6o | 1845 1852 1900 1907 1914 1922 1929 19 37 1944 19 52 19 59 2007 2014 2021 2028 2035
£8 42 49 18 55 19 02 09 15 22 2 36 42 49 19 56 2002 2009 15 21
6 39 45 51 18 58 19 04 10 16 22 28 34 40 46 1952 1958 2004 2009
54 37 42 48 541859 o5 30 16 22 27 33 38 43 19 1054 1959
52 35 40 45 50 55 19 00 o35 1 16 21 26 31 36 40 45 50
N o | 1833 1837 1842 1847 18 51 1856 1901 1906 1910 1915 1919 J9 24 1929 1933 1037 1941
45 28 32 36 40 44 47 1851 18355 1839 3902 1906 1910 13 17 21 24
40 25 28 31 3¢ 37 40 43 46 49 18 52 1855 1858 1901 1904 1907 1910
2 22 - 27 N 31 34 36 38 42 43 46 48 1851 1853 18 55 18 58
30 19 21 2 24 26 28 30 32 34 36 38 40 42 43 45 47
Nz20 | 1814 1815 1836 3837 1818 1819 1820 1821 1822 1823 1824 1825 1826 1827 1828 18 30
N 10 10 10 30 10 10 1r 11 12 Iz 1z 12 12 13 13 14 14
0 o7 ob ©5 1804 1804 1803 1802 1802 1801 1801 1800 1800 18 05 18 00 1800 18 00
10 ©3 1802 1800 1759 17357 3756 1754 1753 1752 17350 1749 1748 1748 1747 17 46 17 46
20 | 1800 1758 1755 53 50 48 46 43 4T 40 38 36 35 33 32 31
S 30 |1736 3753 1749 1746 17 42 17 39 17 36 1733 1730 1727 317243722 1720 37138 1716 31714
35 54 50 46 42 38 34 30 27 23 20 17 14 11 1708 31706 1704
40 51 47 42 37 23 28 24 20 16 12 1708 3705 1703 3658 1656 1653
45 49 43 38 32 27 22 17 32 1707 1702 1658 1654 16 50 46 43 40
11 45 39 32 26 20 14 o8 1702 1657 16 51 46 41 36 32 27 23
S 52 1744 1737 1730 31723 1717 3730 1704 1638 31652 1646 16 40 1635 1630 1625 1620 1616
54 42 35 27 20 13 o6 17 0o 53 47 40 34 28 23 17 12 1608
z6 40 32 25 17 10 17 62 16.3% 48 41 34 27 21 15 09 1604 3558
58 38 30 22 13 o5 16 57 50 42 34 27 20 13 1606 1600 15 54 48
S 60 [1736 3727 1718 1709 1701 16 52 1643 1635 1627 16139 1611 1603 1556 1549 1542 1536
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MORNING CIVIL TWILIGHT

A8s
Lat. April May
2 5 8 110 14 17 20 23 26 29 2 5 8 1 14 17
* B m ' m - A n = | Y ) -] I nm A m = B m A" m A om " m Y o I m
N72 | 0338 0319 0250 0236 0212 ox43 oxog /1 I Il il ul® yf =T OB L
79 [©355 39 0321 0304 0245 0224 0201 0135 0100 /)] [l (i JHI 1N 1N 11
68 lo408 0354 39 24 0308 0251 34 0215 o155 0131 orox Jiif 1 I - nnon
66 10 0406 0355 40 26 0312 02 58 02 43 0227 0210 OI 52 0132 0108 0033 [I/] I/I]
64 27 16 04 04 ©3 52 41 28 0316 03 03 02 50 37 ©223 0208 o153 or 37 o118 00 57
62 35 24 14 0403 03 52 41 30 19 0308 o2 57 02 45 34 0222 0210 ©OI 57 ©I 43
N 60 o441 0432 0422 0412 0402 0353 0343 03 33 0323 0313 03 03 02 54 02 44 02 34 02 24 02 14
58 47 38 29 20 11 04 02 03 53 44 36 27 18 0309 0301 02 33 02 44 36
56 52 43 35 27 19 10 04 02 03 54 46 38 30 23 15 0308 o030 02 54
54 56 48 40 33 25 18 10 0403 0355 48 41 34 28 21 15 03 09
52 [°459 52 45 38 31 24 17 10 0404 0357 ST 44 38 32 27 =21
N 50 | 0503 0456 04 50 04 43 04 36 O4 30 04 23 04 17 04 11. 04 05 03 59 ©3 53 0348 03 42 0337 03 32
45 10 0505 04 59 O4 53 48 42 37 3t 26 21 04 16 04 12 0407 ©4 03 ©3 59 03 55
40 16 1T 05006 0501 04 57 ©4 52 47 43 39 34 30 26 23 19 04 16 04 13
35 21’ 17 12 08 0304 0500 04 56 04 52 49 45 42 38 35 32 30 27
30 25 21 18 14 10 ©7 0504 0500 0457 04 54 04 51 04 49 04 46 ©4 44 ©4 42 04 39
N 20 [ 0531 0529 0526 0523 0521 0518 0516 0514 0512 0509 0507 0506 05 04 0502 0501 ©500
N 10 36 34 32 31 29 27 26 24 23 22 21 20 19 18 17 16
° 40 39 38 37 36 35 34 34 33 33 32 32 3 31 31 31
S 10 43 43 43 42 42 42 42 42 42 43 43 43 43 44 44 44
20 45 46 47 47 48 49 50 5T 0551 0552 0553 05 54 05 55 05 56 05 57 05 58
S 30 | 0547 05 49 0551 05 52 05 54 05 56 03 37 05 59 06 o1 06 03 06 04 0606 0608 o6 10 06 11 06 13
35 48 5o 52 55 0557 ©5 59 o6or ob o4 o6 o8 10 13 15 17 19 21
40 48 51 54 05357 o600 o6 03 o6 09 11 14 17 20 23 2§ 28 30
45 49 52 56 of oo o3 o7 1t 14 18 21 25 28 3t 34 38 41
5o 49 54 58 o3 o7 12 16 20 25 290 33 37 4T 45 49 53
S:52'| 05 49 05 54 05 59 0604 0609 oF 14 0618 0623 0628 0632 o6 37 06 41 06 46 06 50 06 54 06 58
54 49 55 o6 o0 o5 11 16 21 26 3t 36 41 46 51 06 55 ©7 00 07 04
56 49 55 o: ©7 12 18 24 29 35 40 46 51 06 56 o7 01, 06 11
58 49 53 02 o8 14 21 27 33 39 45 52 o6 56 o702 o8 13 18
S 60 |05 49 05 36 0603 o6 10 0617 0f 23 0630 0637 06 43 06 50 of 56 o703 0709 0715 0721 0726
EVENING CIVIL TWILIGHT
Lat April May
' 2z 5 8 1T 14 17 20 23 26 29 | 2 I3 &8 1r 14 17
[ b m k2 m ¥ =3 tom 2 = b = 3} 2 2w dm 2@ B ®m.Llm bm hom hm b =
N 72:| 2034 2052 2111 2132 21 57 2227 231 (] /M0 db b wit 1l = = =
7971 36 31 2047 2103 2131 2141 2204 2231 2311 NI [N N 0 NI o
68 l2003 16 29 2043 2057 3112 2139 2147 2207 2232 2305 [l I M1 11 100
66| 19 52 20 03 14 26 38 2051 2104 2118 2133 2150 22 07 22 28 22 54 2341 /111 1
64 43 19 53 2003 13 2 34 2045 2057 2109 22 21 35 21 49 2204 22 21 22 40 23 0§
62 35 44 19 53 2002 31 20 30 40 20 50 2101 21 32 23 2134 21 46 21 59 2212
N 60 1929 1936 1944 1552 2001 20 09 2018 20 26 20 35 2044 2053 2103 2112 2122 21 31 21 41
58 23 30 37 44 19 52 19 39 2007 15 22 30 38 20 46 2054 2102 2110 18
56 17 24 31 37 44 51 1957 2004 11 18 25 32 39 20 47 2053 2100
54 13 19 25 31 37 .43 49 19 56 2002 2008 14 21 27 33 39 20 45
52 09 15 20 25 3 37 42 48 1933 1050 2005 10 16 22 . 32
N 50 (1906 1910 19 15 1920 1926 1931 1936 19 41 1946 19 51 19 56 20 01 2007 2012 2016 20 21
45 |18 58 1902 3906 _ 10 14 18 22 26 30 35 39 1943 1947 1951 19355 19 58
T 40 52 18 56 18 30 1902 19 0§ o8 11 15 18 21 25 28 31 34 37 41
35 47 50 52 18 55 18 57 1900 1902 1905 19 08 10 13 16 18 21 23 26
30 43 45 47 49 51 1853 1855 1857 18 59 1901 1903 1905 1907 1909 1911 1913
N 2o | 1837 1837 1838 18239 18 40 18 41 18 42 1843 1844 1846 1847 1848 1849 1851 1852 3853
N 10 32 32 32 2 32 32 32 32 33 33 33 34 35 35 36 37
° 28 27 26 28 25 24 23 23 23 22 22 22 22 22 22 22
S 10 25 23 21 20 18 17 16 14 13 12 11 1810 1809 1809 1808 1808
20 22 39 17 15 12 1o ©8 1806 1804 1802 1800 17359 1757 1756 1755 17 54
S 30 [1820 1816 2813 1810 18 06 18 ©3 1800 17357 1754 1752 1749 1747 1745 17 43 1742 1739
35 19 15 31 o7 03 1800 1756 53 49 46 43 40 38 35 33 31
40 18 14 09 o4 1800 1756 52 48 44 40 37 33 30 27 24 22
45 18 12 o7 1802 1756 52 47 42 a7 33 29 25 21 18 15 12
g0 17 b 89 05 17 56 53 47 41 a6 30 25 20 16 1z 07 1703 1700
S 52 {1817 1811 1804 1737 17 51 1745 1739 1733 1727 1722 1716 1711 1707 1702 1658 16 54
54 17 10 o3 36 49 43 36 30 24 18 12 ©7 1701 1657 52 48
1 17 30 o2 55 47 40 33 26 20 34 07 31702 1646 14 46 41
58 17 °9 or 53 45 38 30 235 316 09 17021636 SO 44 390 34
S 60 |1817 1809 1800 17 51 1743 3735 1727 1719 1711 1704 1657 1650 1643 1637 1631 1626
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A86 SUNRISE
Lot May June July
oy 20 23 26 29 be 4 7 10 13 16 19 =22 25 28 1
ol B m b m B m 2 m hnhnhnhmhnhnbnhmhnbnhuhn
N 72 =] = = =) (=] = = = = = = (=] = = = =
70 o | f o] f ] e = | e | = = 2 — = = = = = =
68 | o1 38 o1 20 00 58 0025 O = = = = = = = = = o o
66 | 0216 02 04 01 52 ©0I 39 ©OI 27 OI I4 OI O OO0 47 ©0 3I &= = = (=] = o 0013
64 | 02 42 33 0224 ©2 15 0207 OI 59 OI 52 OI 45 OI 40 ©3 36 OI 33 ©I 3I OI 3I ©I 32 OI 35 OI 40
62 | 0302 02 55 02 47 ©2 40 34 0228 0223 0218 0214 0212 0210 0209 D200 02 10 02 13 02 16
N6o | 0319 0312 0306 0300 0255 02 50 02 46 02 42 02 39 02 37 ©ZF 36 o2 36 02 36 02 37 02 39 02 42
&8 33 27 21 16 ©312 0308 0304 0301 02 59 02 57 02 56 02 56 02 56 0z 57 ©2 50 03 o1
56 44 39 34 30 26 23 20 17 ©315 0314 0313 ©313 0313 03 14 03 16 18
54 0355 350 46 42 38 35 33 30 29 28 27 27 27 28 30 32
52 (0404 0400 0356 0352 49 46 44 42 41 40 39 39 40 41 42 44
N5o | o412 0408 o405 0402 03 39 03 56 ©3 54 ©3 52 ©3 51 03 50 ©3 50 03 50 03 51 03 ST 03 53 03 54
45 29 26 23 21 0419 0417 0415 O4 14 O4 13 O4 13 04 13 ©4 13 0413 04 14 0415 04 37
40 43 41 39 37 35 33 32 3t 31 30 30 31 31 32 33 34
35| 0455 0453 04 51 0450 0448 47 46 46 45 45 45 46 46 0447 04 48 04 49
30 | 0506 0504 ©503 0501 O500 04 39 04 59 04 58 04 58 04 58 04 38 04 59 04 59 ©5 00. 0501 0§ 02
N2o | 0523 0522 0522 0521 0520 0520 0520 0§20 O520 0§ 20 OF 20 ©5 2X 05 22 ©OF 22 0F 23 08§ 24
Nio 39 38 38 38 38 38 38 38 38 30 39 40 40 41 42 0543
© | 0553 ©5 53 0553 0553 O5 54 0554 0555 0555 05356 0556 ©5 57 0557 o5 58 05 59 05 59 06 00
S 10| 0607 o607 0608 o609 0610 0610 0611 06 12 o613 0613 06 14 o6 15 06316 06 16 0617 17
20 22 23 24 25 26 28 29 30 3z 32 33 33 34 35 35 35
S 30 | 06 39 06 40 06 42 06 44 06 46 06 47 06 49 06 50 06 52 06 53 06 54 06 55 06 55 05 56 06 56 06 56
35 | ©6 48 06 5T 06 53 o6 55 06 57 06 59 07 01 07 02 ©7 04 07 05 07 06 07 07 07 08 ©7 08 0709 07 o8
40 | ©7 00 07 02 07 0§ 0707 ©7 10 07 12 14 16 17 19 20 21 22 22 23 23
45 13 16 19 22 25 27 30 32 34 36 37 38 0739 0739 0739 30
50 29 33 36 40 43 46 49 07 52 07 54 0756 ©7 58 07 59 o8 o0 o8 oo o800 07 59
S 52 0736 0740 0745 0748 0752 0755 07 59 o801 0864 0806 0808 0809 08 10 08 10 08 10 08 09
54 44 49 07 54 07 58 o802 o8 06 o809 12 15 17 19 20 21 21 21 20
56 | 07 34 07 59 o8 04 o8 of 13 17 21 24 27 29 31 33 33 34 33 33
58 | 0804 0810 16 21 26 a0 34 38 41 08 44 08 46 08 47 08 48 08 48 08 48 08 47
S 6o 0816 08 23 o829 0835 08 40 08 46 0§ 50 o8 34 08 58 og o1 0903 05 65 09 06 09 06 ©0f 05 00 04
SUNSET
Lat May June July
117 20 23 26 29 1 4 7 10 .13 16 39 22 25 =28 1
$| »m i m i m b w ¥»m Pm Pz 2m }¥am bm P m bm bm bm o bam b om
N2 = = = = = = = = = = = = = = = =
70 = = = = = = = =] = = = =} = = = =
68 | 22 20 22 39 2303 = = = = = = [—] = =] = = == =
66 | 21 40 21 52 2205 2218 22 31 2245 22 59 23 15 2333 = = =] = = = 2344
64 | 21 13 22 27 32 2141 27 50 21 58 22.06 22 74 22 20 22 25 22 29 22 32 22 32 22 32 22 29 22 26
62 | 2032 2100 2108 27153 22 29 2I 35 27 40 21 45 21 49 21 5T 21 53 21 54 2T 54 21 53 2I 50
N6o | 2035 2042 2049 2055 21 OI 2107 2I 12 21 16 21 20 21 23 21 25 21 27 2128 2128 2127 2125
58 21 2 33 39 2044 2049 2053 20 57 23 00 2103 2105 2106 21 07 21 07 21 07 21 0§
56 | 2009 15 20 25 - 29 34 38 41 20 44 20 46 20 48 20350 20 50 20 51 2050 2049
54 | 1950 20c4 zo0 08 13 17 21 24 2 30 32 34 25 36 36 36 35
z2 50 19 54 1958 2002 2006 10 13 16 18 20 22 23 24 24 24 23
N30 | 1941 1945 1949 1953 19 57 2000 2003 2005 2008 2030 2011 2012 2013 20133 2013 2012
45| 24 27 20 33 306 1939 1941 1944 3946 31947 1949 19 50 19 50 19 51 19 51 19 50
40 | 19 10 12 15 18 20 22 2 26 28 29 31 32 32 33 33 33
35| 18358 1900 1902 1904 1906 1908 2910 1912 13 15 16 17 17 18 18 18
30 47 1849 1851 1853 1855 18356 18358 1839 1000 1902 1903 1903 1904 19 O5 1905 1905
N2o|1830 1831 1832 1833 1834 1836 1837 1838 1839 1840 1841 1842 1842 1843 1843 1843
N1o 14 15 16 16 17 18 a9 19 20 21 22 22 23 2 24 25
© 1800 1800 1800 1801 1801 1801 1802 1802 1803 1803 18c4 1805 1805 1806 1807 1807
S20 113746 1745 1745 1745 1745 1745 1745 1746 1746 1746 1747 3747 1748 1749 1749 17 50
z0 31 30 29 28 28 28 28 28 28 28 28 20 30 30 31 32
S$30 (1714 17132 3711 1710 1709 3708 1707 1707 1707 1207 1707 1708 1708 1709 1710 1711
351704 1702 1700 1659 3657 3656 1656 16 55 16 55 16 55 16 55 1655 16 56 16 57 16 58 16 59
40 | 1633 1650 1648 46 45 43 42 41 41 41 41 41 42 42 44 45
45 40 37 34 32 30 28 27 25 25 24 24 24 25 26 27 28
50 23 z0 37 14 13 09 1607 16085 1604 1604 1603 1603 1604 1605 1606 16 08
S 521616 1612 31608 3605 1602 1600 1557 1§ 56 1555 3554 1553 1553 1554 1555 1556 1558
54 [1608 3603 15359 1556 1552 1549 47 45 44 43 42 42 43 44 45 47
56 | 1558 1533 49 45 43 38 35 33 31 30 30 R 31 33 35
58 48 42 37 33 29 25 22 19 17 1516 1515 151315 151316 1517 18 21
S 60 1536 1529 1524 1518 15134 1509 1506 1503 1500 1459 14 58 1457 14 58 14 59 1501 1504
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MORNING CIVIL TWILIGHT A87
Lat May June July
"l 17 20 =23 26 29 1 4 7 10 13 16 19 22 25 28 1
6imhmhnhmhmlahnhmhmhﬂbnhnhnhu_hnhn
N7z | = = = — = = = = = = = o= = = = =
70 | 1l = [—=] = = = (=] = = (=] = = = =] [ =
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66 | 11 Hi o nor o e e dir i = =] = = = = [l
64 |00 87 00 23 [Nl NN IHE NN WD W NH 1 et 1 o nn
62 j o1 45 o1 31 ©r 17 orot o042 0010 [//[ I I HIL i 14D 10 NI 1 il
N6o je2 14 02 05 O 55 OI 45 O 36 OI 27 OI 19 OI IT OI 03 OO §7 ©0 52 00 49 00 49 0O 51 00 35 o102
58 36 29 ©221 0214 0207 020l OI 55 OI 50 O 46 OI 43 ©OI 41 OF 40 OI 4O OI 42 OI 44 OI 48
56 102 54 02 47 41 33 30 25 0231 ©217 0214 0212 0211 0210 0210 0212 0214 02 16
54 |0309 03 03 02358 0253 0248 0244 41 38 36 34 33 32 33 34 36 3B
52 21 16 0312 0307 0303 0300 02 57 02 55 02 53 ©2 51 02 51 02 50 02 51 02 §2 02 53 02 56
Nso |03 32 03 28 0324 0320 0317 0313 03 I1 0309 0307 0306 03 06 03 06 o3 06 03 07 03 08 o310
45 |03 55 03 ST 03 48 0345 ©3.43 0341 0339 37 36 35 35 35 36 37 0338 o339
40 |04 I3 04 10 0407 0405 04 03 04 O1 ©4 00 03 50 ©3 58 03 58 03 58 03 58 03 58 03 59 04 00 04 02
35 27 25 23 2t 19 18 17 04 16 0416 0416 0416 04 16 04 17 04 37 18 20
30 | %4 39 38 36 35 33 32 32 3z 31 31 3t 31 32 33 34 35
Nzo 0500 04 50 0458 0457 04 56 04 56 04 55 04 55 04 55 ©4 55 04 56 04 56 04 57 04 58 04 59 04 59
Nio 16 05 16 0515 0515 0515 0515 0515 0515 0515 0516 0516 0517 0517 0518 0519 0§20
° 3t 3t 33 3f 3 32 32 33 33 34 34 35 36 36 37 38
S 10 44 45 0546 0546 05 47 0548 0548 0549 0550 05 51 05 51 05 52 05 53 05 53 05 54 05 54
20 [ 05 58 05 39 0601 0602 0603 o604 0605 06 06 06 07 0608 06 09 06 09 O6 10 06 1T 06 IT 06 I1
$30 | 0613 0615 0617 0618 0620 o621 0623 0624 0625 06 26 06 27 06 28 0629 06 30 06 30 o6 30
35 21 23 25 27 29  3r 33 34 36 37 38 39 40 40 40 . 41
40 30 33 35 38 40 42 44 46 06 47 0648 06 50 06 51 ©6 51 06 52 ©6.52 06 52
45 41 44 0647 0649 06 52 06 54 06 57 06 59 07 00 0702 07 03 07 04 0705 0705 ©706 0705
50 53 06 56 0700 0703 0706 0709 ©7 II 07 14 16 18 19 20 21 21 21 21
S 52 | 06 58 07 02 0706 0709 07 I3 07 16 07 19 ©7 21 ©7 23 ©7 25 07 27 ©7 28 ©7 20 07 29 07 29 07 29
54 | o704 o8 13 16 20 23 26 20 3t 33 35 36 37 37 37 37
56 1T 15 20 24 28 3T 35 37 40 42 44 45 46 46 46 . 46
58 18 23 28 32 37 41 44 47 0730 ©752 0754 07 55 07 56 07 57 ©7 56 07 56
S 60 | 067 26 07 32 0737 0742 07 47 07 5T 07 55 07 58 68 01 0804 08 06 08 07 08 08 08 08 of 08 08 o7
EVENING CIVIL TWILIGHT
Lat May June July
"1y 20 23 26 29 T 4 7 10 13 16 19 22 25 28 1
nbnhnhnhnhn.hnlnhn‘hnhnhnhnhwhnknha
N7z | = &= = =2 = = = = B o= o= = = = = o=
70 = = =] = oo = = =2 =2 = = = = = = =]
68 | /111 nn il = = = = = = = = = = = = =
L2 S O R F VY BNV VY R VRN O F A Y U SV F B VO VB =) = = = = il
64 2305 111 (b n o My gl g o e et g e g i
62 |22 12 22 26 2241 2258 2320 [//) [N H0L N0 M0 1 HE e (il Hqn o
N6o |21 4I 21 51 2201 2211 2221 22 31 22 40 22 49 22 57 23 04 23 10 23 13 23 14 23 13 23 09 23 03
58 18 26 2I 34 2142 21 49 2156 2202 2208 2213 2217 2220 2222 2223 2223 2221 2219
56 | 21 00 21 07 2714 20 26 32 21 37 21 41 21 45 2148 21 51 21 §2 21 53 2I 53 21 52 21 50
54 | 20 45 20 51 2057 2102 2I 07 21 12 17 20 24 26 29 30 31 3z 30 29
52 32 38 43 2047 2052 20356 2100 2103 2106 2109 2111 2112 2113 2I I3 27 3221 1
N5o |20 21 20 26 2030 2035 20 30 20 43 20 46 20 40 20 52 20 54 20 56 20 57 20 58 20 58 2057 20357
45 |19 58 20 02 2006 2009 20 12 2015 2018 2021 23 25 26 27 28 28 28 28
40 41 19 44 1945 1949 19 52 19 54 19 57 19 50 20 0 2002 2003 2004 20 05 20 66 20 06 20 os
35 26 28 31 33 35 38 39 41 1943 1944 1945 1946 1047 1947 1948 1547
30 |19 13 1916 1918 1920 19 21 2 23 26 28 29 30 .31 32 32 32 32
Nzo |18 53 18 55 1856 3857 1859 1900 1901 1902 1903 19004 1905 1906 1907 19 ©7 1908 1908
Nio 37 37 38 39 40 1843 31841 18 42 1843 1844 1845 18 45 1846 18 47 18 47 18 48
0 22 22 22 23 23 24 24 25 25 26 27 27 28 29 29 30
S10 |18 08 1808 1807 1807 1807 1808 1808 1808 1809 18509 1830 1810 18 11 18 I3 1812 1813
20 137 54 1753 1753 1752 17 52 17 51 17 81 17 5I 1752 1752 3752 1753 3753 1754 1755 1756
S30 (1739 1738 1737 1735 1735 1734 1733 1733 1733 3733 3734 1734 1735 1735 1736 17 37
35 3z 29 28 26 25 24 24 23 23 23 23 23 24 25 26 27
40 22 20 18 16 15 I3 12z 1712 2733 1711 1711 1712 1712 1713 14 15
45 12 1709 1706 1704 1702 3707 1700 1650 16 58 1658 16 58 16 58 1659 16 59 1701 1702
50 [ 17 00 16 56 1653 1651 1648 16 46 16 45 43 42 42 42 42 43 44 16 45 16 46
S52 1654 16350 1647 3644 1642 1639 1638 16 36 1635 1635 1634 1634 1635 1636 16 37 1639
54 48 44 40 37 34 32 30 28 27 26 26 26 27 28 29 31
56 41 37 33 30 26 24 2z zo 18 17 17 17 18 19 20 22
58 34 29 25 2z 17 14 12 16 10 1608 1607 1607 1607 1607 1609 1630 12
S6o0 116 26 1620 1616 1611 1607 1604 16 0L 1559 1587 1556 1555 1555 1556 1557 1558 16 01
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A20 STANDARD TIMES (Corrected to June 1976)

LIST I—PLACES FAST ON G.M.T. (meinly those EAST OF GREENWICH)

The times given | cdded to G.M.T. to give Standard Time, .
below sbould be | subfracied from Standard Time (o give G.M.T.

h m
Admirslty Islsnds ... oo e 10 Egypt (Uniled Areb Republic) . .. 02
Afghenisten ... ... 0430 Ellice Islands e 12
Albsnia* . 01 Equstorial Guipes, Repubhc of ... . 01
Amirsnte Islends ... . . . 04 Estonis . . . . 03
Andsmsn Islends ... ... 05 30 Ethiopis . . 03
Angols . .. 01
Annobon Islandt . . . .. 01 ando Péo: vee see ern . 01
Arsbisn Emirstes, Federstion of ... .. 04 Fij . T e 12
Austrsis _ I';;hndi .o v gi
tmelis N . ® nee
g:féﬁ;fh%fxz} ;I‘erntory ig French Territory of tbe A.fars and Issa.s .. 03
Northern Territory .. 09 30 Friendly Islands ... : e 13
Queensland BRI w. 10 } Gsbon .. 01
South Australia* ... . 0930 Germsny ... . .. 01
Tesmanis® . e e 10 Gibraltard ... . ... . . 01
Vietoris* ... .. .. .. .. 10 Gilbert Islands  wo  wr aee e 12
Western Austraha. .. 08 Greece® - . .. . 02
Austris “en we 01 Guam e e . 10
Beleerie Islandst * ... e 01 Holland (The Netherlands) e 01
Bengladesh ... ... 0B Hong Eong* oo ... 08
Belgium e 01 Hungsary e 01
Benin (Dehomey) e 01 :
Botswsns, Republicof ... . 02 Indis ... s e e 05
Brupei e e e e .. 0B Indonesls, Republic of
Bulgeria e 02 Bali, Bangks, Billiton, Javs,
Burma . 06 30 Lombok, Madura, Sumstra ... we 07
Burundi .02 Borneo, Celebes, Flores, Sumba,
Sumbsws, Timor ve e 08
Cembodia (Khmer Republic) v 07 Aru, Xei, Molucess, Tammbar,
Cameroun Republic .. 01 Irisn Jaya e e e 09
Cerolipe Islands, east of long, E. 160° e 12 Iren ... ce o de 03
west of Jong. E. 160° ... 10 Irag ... .- .. 03
Truk, Ponspe ... e 11 Irish Repubhc'l’ T ) ¢
Central African Republic ... e 01 Isreel . e e e 02
Chsd . vee e 01 Ttaly* e 01
Chagos ‘.rcthelago «. 05
Cbatbam Islendsy ... .. we .. 12 45 g“p’“‘ . e e e e 09
China? . o8 ordsn . 02
Christmes Island, Ino..an Ocean . e 07 Kamechsatka Peninsula ' e 12
Cocos Keeling I_lsnds ... 06 30 Kenya ... 03
Comoro Islsnds ... ... .. .. 03 Kbhmer Republic (Csmbodls) e e 07
Congo Republic .. 01 Korea . . 09
Corsica} . e e 01 Euril Islends OO §
Crete ... ven vee vee aee e 02 Kuwait e vee ven . ... 03
Crprus, North* . 02
-Crprus, South .. 02 Lscesdive Islands ... .. 05
Czechoslovekia .. .. 01 Ledrope Islands e 10
Leos ... vee ® aes we 07
Denmerk ... e 01 Latvia .. 03

* Summer time msy be kept in these countries,

t Winter time js kept in this country.

¢ The legzl time mey differ from that given here.
!Except Broken Hill Ares, which keeps 09® 30=,

? All the cozst, but some sreas may keep summer time,

i
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STANDARD TIMES (Corrected t6 June 1976) A21

LIST I—(coninued)

A m A m
Lebanon* ... e 02 Saudi Arabis... . 03
Lesotho . e 02 Schouten Islands ... .o 09
Libyal e 02 Seychelles ... e 04
Liechtenstein... o 01 Siecily* e 01
Lithuania e 03 Singapore ... 07 30
Lord Howe Islsnd ... <. 10 30 Socotra .. 03
Luxembourg ... o e 01 Solomon Islands .., e 11
Somsli Republie ... .. 03
Mscao® e e e e . 08 South Africs, Republic of ... .. ... 02
Mslsgr;.ey Republic ... e 03 Southern Yemen ... . 03
Malawi e e e e e 02 South West Alrica (Namibis) .. .. 02
Mslaysia . Spaint* .. .. .. .. .01
Mealeys ... .. e e 0730 Spitsbergen (Svalbard) ... ... .. o1
Sabab, Serawsk ... .o 08 Sri Lanks .. ... e vew .. 05 30
Mzldive Republic ... . 05 Sudan, Republic of ... .. 02
Malta® - 01 Swaziland ... e 02
ManChu.Tia see- sas oo e ase 09 Sweden cos vee ‘vee vee eos 01
Msrisna Islands .., .. 10 Switzerland ... e 01
Marshall Islendst ... e e 12 - |Syria* (Syrien Arsb Republic) .. ... -02
Msuritius ... .. 04
Monsco} e 01 Taiwan w. 08
Mozambique e 02 Tanzania ... e 03
~Miscat snd .Oman, Sultanate of ... .. 04 Thailand weo - ame ... 07
N e $is > e . ° Timor... . 08
I:amx_b__xg (South West Africa) e 02 Tonga Islands w13
Nauru... ... 11 30
Truk ... e 11
Netberlands, The ... e 01 . e
. Tunisia .. 01
New Caledonia oo 11
New Hebrides 1 Turkey* e 02
New Zealand* R Tuvalu Islands e 12
Nicobar Islends .. 05 30 Uganda . 03

Niger ... . 01
Nigeria, Republic of .. 01
Norfolk Islend .. 11 30
Norway . 01
Novaya Zemly .. 03

Unjon -of Soviet Socizlist Republics?
west of long. E. 40° . 03
long. E. 40° to E. 52° 30’ e 04
long. E. 52° 30’ to E. 67° 30° ... oo 08
long. E. 67° 30’ to E. 82° 30’ ... ... 08

Oeear Te long. E. 82° 30’ to E. 97° 30" ... e 07
Ot - S long. E. 97° 30’ to E. 112° 30’ ... ... 08
' long. E. 112° 30’ t0 E. 127° 30'... e 09
Pakistan e 05 long. E. 127° 30’ to E. 142° 30'... e 10
Pspua New Guinea ... . 10 Jong. E. 142° 30’ to E. 157° 30'... e 11
Pescadores Islands ... . 08 long. E. 157° 30’ to E. 172° 30°... eee 12
Philippine Republic.., .. 08 east of lodg. E. 172° 307 ... v 13
Poland . 01
Portugal . 01 Vietnam, Noribern ... s 07
Southernt .. 07
Réunion . 04
Rbodesia, Republic of e 02 Wrangell Island ... w. 13
Romsania o 02
Rwends . 02 Yugoslavia ... e 01
Ryukyu Islands .. 09 . ’ :
Zsire
Sskhelin e 11 Kinshasa, Mbandska ... .. 01
Santa Cruz Islends ... T L, ve 11 Orientale, Kivu, Katangs, Kasai e 02
Sardinis . 01 Zambis, Republic of .o 02

* Summer time msy be kept in these countries.

$ The legel time may differ from thst given here.

1 Except the islands of Kwajslein and Eniwetok which keep a time 24" slow on that of the rest of the islands.
! Tbe bounderies between the zones sre irregular; 1he longitudes given are approximste only.
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A22 STANDARD TIMES (Corrected to June 1976)
LIST II—PLAGES NORMALLY KEEPING G.M.T.
Algeria Gbensa Ivory Cosst Principe Tz;ngier._
Ascension Island Grest Britein? Liberia Rio de Oro} Togo Republic
Csnsary Islendsi * Guines Republic Medeira St. Helena Tristsn da Cunha
Chsnoel Islands? celsnd Melj 880 Tomé Upper Volia
Fseroes, The Ifni Masauritsnia Senegsl Western Sahara
Gembia Irelsnd, Northern! Moroceo* Sierra Leone (Morocesn Sector)t *

* Symmer time msy be kept in these countries,
t The legal standsrd time may differ from thsat given here,
! Summer time, one hour in sdvsnce of G.M.T,, is kept from March 194 02b {0 October 29¢ 02% G.M.T.

LIST II]—PLACES SLOW ON G.M.T. (WEST OF GREENWICH)

The times given sudlracied from G.M.T. to give Stendard Time.
below should be | added to Stendard Time to give G.M.T.

h m : ) b m
Argentinal ... ... 03 Cayman Islands ... vee - e 05
Austral Islandst - ... .. 10 Chile* e 04
Azores we 01 Christmas Jslend, Pacxﬁc Ocean e 10
Colombia ... e 05
Bshamsas* ... .. 05 Cook Islands, e:cept, Niue e ... .10 30
Barbades ... e 04 Costa Rica ... T ¢ - B
Belize .. 0B Cubs*... e 05
Bermuds* ... . 04 Curscao Island cee.eee 04
Bolivia o e e e .. 04 : o b
Brazil, esstern? . 03 Dominican Republict s Hoesw s 05
Temtory of Are e e 08 Esster Ielend (I de Pascus) o o0 OF
British Anterctic Territory? .. 03 Ecusador e w08
Censda Felkland Islandst ... .o 04
Alberta® 07 Fanning Islsnd - ... e 10
Britieh Columbia" . 08 Fernsndo c}e Noronhe Island e 02
Lebrador® . 04 French Guisnsi ... e 03
Msnitobs* . 06 Gslépagos Tslands ... e . 05
N:ew Brunsmc.k" et e .. 04 Greenland, Scoresby Sound? ... 02
Newloundland* . 0330 Apngmegssalik and west coast ... ... 03
Nortbwest Territories® "Thule sres e e e 04
esst of long. W. 68° ... . 04 Grepada .. 04
long. W, 68° to W, 85° . . 035 Gusdeloupe ... .. vee ... 04
long, W. 85° to W. 102° .. 06 Gustemsla ... .. 08
west of lopg. W. 102° ... .. 07 Guiens, Frenchi ... ... 03
Nova Scotia®* o ... 04 Guipes Lissaut e, e 01
Onterio*, esst of long. W 90° .. 05 Gureans, Republic of § ... 03
west of long. W. 90° ... ... 06 T
Prince Edward Islend®* ... . 04 Heiti ... . 05
Quebec*, east of long. W. 63° ... . 04 Bondurss ... ... 08
west of long. W. 63° ... ... 05
Seskatebewsn® Jemslca® ... 05
east of long. W.106° ... .. .. 06 Jan Meyen Islsnd ... .. .o e 01
west of long. W. 106° ... e 07 Johnston Islend . 10
Yukon, east of long. W. 138° ... ... 08 Juen Fernsndez Islands ... .. 04
west of Jopg. W. 138° ... ... 09 '
Csape Verde Islandst ... 01 Leewsard Islends ... . 04

* Summer time msey be kept in these countries.

t Winter time is kept in these countries.

1 The legal time may differ from that given here.
! This is tbe legal standsrd tirpe, but locel mesn time is generslly used.
? Including sll the coast and Bresilia.

? Except Sonth Georgia which keeps 02b,

¢ Except Port Stanley which keeps 03¢ 3.

$ Scoresby Sound msy keep 03 in summer.

-
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LIST III—(continued)

hm h

Low Archipelago ... ... 10 United States of America (continued)
Hawsaii ... e 10
Marquesas Islands? ... ... 0930 Idabo's ... o S
Martinique ... vee o 04 Illinois® ... . e ... 06
Mexicot?® ... ... 06 Indisnat .., .- oo e 08
Midway Islands ... e 11 Towat ... ... . . e 08
Miquelon ... .. 03 Kinsag?s .. e 08
Kentucky?4 . ooe .. 05
Nicaragusi ... oo ves .. 06 Louisianal ... . . . . 08
Niue Island ... e 11 Meine! . e .o 08
: , Maryland? .., .. 05
Penama Cansl Zoze... e 05 Massachusetts® .., . 05
Pansams, Republie of R 1 Michigan?+ . .. 0§
Parsgusy* ... ves . 04 Minnesotas... ... 08
Peru ... .. 05 Mississippi? e e .. 08
Puerto Rico ... e 04 Missouri® ... e 08
Montana? ee e 07
Rarotonga ... .. .. .. .. 1030 Nebraska? Y

. Vevadad .., es e aee
St. Pierre and Miquelon ... ... .. 03 ;:w g{aampshire’ e e e e gg
~.Sslvador, El.i.. ... I New Jersey? s e e . 05
Samos... e 11 New Mexico? e 07
Society. Islandst . 10

New York?...

South:Georgie e e 02 North Carolina? .., gg
Surinam - 03 30 North Dakotad# ., .. 08
Obhio? s 05
Tobego ... 04 T
Trindsde Tsland, South Atlantle ...  +. 02 | Qoo oo 08
Trinided e 04 Pecnsylvania? .., v 05
Tuamotu Archipelago! e e 10 Rbode Islend? .. ) 05
Tubvai Islands! ... .. 0. 10 South Caroline! .. ... .. . o8
Turks and Caicos Islands ... . 05 South Dakots,? eastern part ... 08
United States of America _ Tennessee’ Weff.ern pirt g;
Alabama? ... e 06 Tezash '" 08
Alaska east of long. W. 137° ... ... 08 Ttahds ... .. -
long. W.:137° to W. 141° . 09 Vermonts ... .' 05
long. W. 141° to W. 161° e e 10 Virginias 05
long. W. 161° to W, 172° 30’ e 11 Weshington, D.C.} 05
Aj.eutia.tn:l.. Islands e 11 : Wsshington; 08
Arfzona .. 07 West Virginia? ... ... .. .. 05
Arkapsas® ... e 06 Wisconsin? ... ... 06
Cslifornial ... .. 08 Wyoming ... . . o7
Colorado® ... .. 07 Uraguay ) ) N 03
Connecticut? . 05 oo
Delsware? ... ... e e e 05 Venezuela ... ... see e e 04
District of Columbia® ... ... 035 Virgin Islands . .. . v 04
Floridad+ ... . 05
Georgis? ... ... 05 Windward Ielands ... vee . 04

* Summer time may be kept in these countries.

1 The legal time may differ from that given here.

! This is the legal standard time, but local mean time is generally used.

3 Except the states of Sonora, Sinsloa. Nayarit, and the Southern District of Lower California which keep O7Y,
and the Northern District of Lower California which keeps 08b *,

! Summer (dsylight-saving) time, one hour fest on the time given, is kept in these states from the last Sunday
in April to the last Sunday in October, changing st 02} 00= local clock time.

¢ This applies to the greater portion of the state, .
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GREENWICH A. M. 1970 JANUARY 1 (THURSDAY) 1
vl  © SuN ARIES | MARS 1.0 |JUPITER—1.5| SATURN 0.5 | @ MOON |, Imcon-|
' GEA Dec. |GHA T GHA  Dec. GHA  Dec. GHA  Dec. GHA  Dec. nee
h m e 7/ o 7/ o ¢ o 7 ° 7 o ¢ ° 7 c o 7 e 7 e |N
00 00((279 10.5 523 03.¢ |00 13.5{116 18 S 7 43(249 40 5121 09| 69 28 N 949(271185 6 22| ol b m| m
10{/181 40.9 ~  03.4 |102 44.2{118 48 28211 71 58 - 27334 2475001 23| 7
20(/184 108 033|105 14.7{121 18 254 41 74 29 276 10 26| 75101 13| €1
30186 408 - 03. (107 45.|123 48 - 25711 7659 - - 127836 - 29|¢g |01 04| =6
401189 107 03.3110 15.5(1286 18 289 22 79 29 28101 31| ¢¢ 00 58| 22
50/\191 402 03.2(112 459 128 ¢8 262 12 g2 00 28327 34| 2|00 25| 24
01 00(/154 10.6 523 03.2 |115 163|131 19 S 7 42/264 42 S11 09| 84 30N 94928553 5 6 36( 62|00 47| 47
10(|196 40.6  03.2[117 467|123 49 267 13 g7 01 28819 39 oo ol L,
20(/199 105 032|120 174|136 19 269 43 89 31 20044 a1/ o003 33 4
30{|201 405 - 03.[122 47.5|138 49 - 27213 - 92 01 - 29310 - 4428100 3
40(/204 10.¢ 034 (125 17.9(141 19 274 44 94 32 29536 46|20 35 41
50{|206 404  03.0(127 48.4| 143 49 277 14 97 02 29802 48 gz gg gg gg
02 00|{209 10.3 523 03.0|130 182146 19 S 7 41/279 45 511 09| 99 33 N 9 49300 27 § 6 51
10{[211 403 02.0(132 49.2| 148 49 282 15 102 03 30253  53(30(00271 37
20(/214 102 03.0|125 19.¢|151 20 284 45 104 34 30519  56[45|0022 34
30(/216 40.2 - 02.9|137 50.0(153.50 - - |287 16 - 107 04 - 307 44 6 58(40|0018| 32
40219 101 . 02.9|140 20.¢(156 20 289 46 109 34 31010 7 01f25]|0014) 30
50(/221 400 02.9|142 50.8| 138 50 292 16 112 05 31236  03[30(0010] 29
03 00//224 10.0 523 02.5 145 212|161 20 5 7 41/ 294 47 51109 114 35N 949|315 02 S 7 05 201100 o931 26
10(226 400 02.8| 147 51| 163 50 297 17 117 06 21727 ogf 3199 90 23
20(229 099  02.8|150 22.0) 166 20 | 299 47 119 36 31953 10,4123 28 23
30((231 395 - 02.7(15252.5(168350 - - (30218 - [122 06 - 32219 - wlaq12e 20 &g
40[|234 098 027|155 22.9(171 21 304 48 124 37 32444 15 :
50|(236 398 027|157 533173 51 307 18 127 07 32710  18[30|24 09| 16
04 00239 09.7 525 02.6 [ 160 23.7| 176 21 S 7 40(309 49 S1109(129 38 N 9 49|329 36 S 7 20 33|33 22| 12
10((241 397 02.5[162 541|178 51 31219 132 08 33201 22| 45|53 28] 10
20/244 09.6  02.6| 165 24.5 | 181 21 31449 [13439 33427 25|5p|23 38 08
30([246 396 - 02.5|167 54.9(183 51 - - |317 20 - 13709+ - (33653 - 27
40(|249 09.5  02.5{170 25.3(186 21 319 50 139 39 33919 30|52(23 34| 06
50((251 395  02.5(172 557|188 51 32221 142 10 34124  32|54[2329| 05
0500|254 09.5 S23 02.4 [ 175 262|191 22 § 7 39| 324 51 511 09| 144 40 N 949|344 10§ 7 35| 25|23 23| 02
10(/256 394~ 02.4|177 56. 193 52 327 21 147 11 34636 37| 20153 73| 05
20//259 09.4°  02.4|180°27.0|196 22 329 52 149 41 38901 39
30(|261 393 - 023|182 57.4|198 52 - 332 22 - 15211 - 38127 - 42fg
40/|264 095 02.3| 185 27.8| 201 22 334 52 154 42 35353 44
50/|266 392 02.3|187 58.2|203 52 337 23 157 12 35618 47| Meoms P.in A,
06 00|/269 09.2 S23 022|190 28.6| 206 22 § 738|339 53 S1110(159 43 N 949|358 44 S 749 o | _ «
10|(271 39 02.2| 192 59.0|208 52 342 23 162 13 | v 82l 258 |23
20274 090 | 022|195 29.4 211 23 |344 54 164 43 335 54 TY | £C
30([276 3%.0 "+ 021|197 59.9|213 53 - 347 24 - 167 14 - 601 - 56 . 7 "
40([279 09.0  02.1(200 30.3|216 23 349 54 169 44 827 7359 0g¢ |55 5)
50{|281 385 021|203 00.7 | 218 53 352 25 172 15 1052 801 12 55 | 57 39
07 00|/284 0B.s S23 020 205 31.1|221 23 S 7 38354 55 S1110(174 45N 949| 1318 'S § 04( 77 54 :gg 29
10(|286 388 02.0( 208 01| 223 53 357 25 177 16 1544 06|50 53 | 74 28
20(/289 082 02.0(210 313|226 23 359 56 179 46 1809  09(29 52 (69 59
30291 387 015213 02.3|228 33 - 226 - (18216 - 2035 . 11|23 57 |6l o
40|1294 08.7 OLs| 215 32.7|231 24 4 57 184 47 2301 13|25 54 | 62 o
501296 386  0l.9| 218 03.1|233 54 727 {187 17 2526 16|28 ;o |64 o7
08 00|(299 08.s 523 0L.s| 220 335|236 24 S 7 37| 957 S1110189 48 N 949| 2752°S 8 18 gg 48 | "2 23
10(|301 385 0ls|223 04.0 228 54 12 28 192 18 3018 ° 21|32 47 | %€ 23
20{/304 08.5  0l.s| 225 34.4| 241 24 14 58 194 48 3243 23(34 40 67 5
301306 38.4 01.7| 228 04.8| 243 54 - 17 28 - 197 19 - 3509 - 2535 45|68 59
40//309 084 017|230 35.2| 246 24 19 59 199 49 3735  28(37 ,, |69 g
50/311383  Ol7| 233 05.4 248 54 2229 202 20 4000 30(39 ;070
09 00|/314 08.3 S23 0l.&| 235 36.0/ 251 25 5 7 36| 24 59 511 10{204 50 N 949| 4226 S 8 33|40 .5 | 71 15
10({316 382 0Ols| 238 Db. | 283 55 27 20 207 21 ag52 3542 ,7| 12 1y
20319 082 0l.s| 280 36.8( 286 25 30 00 209 51 4717 38|43 73 ¢
30(/321 38. 0l.5| 243 07.2| 258 55 - 3230 - 212 21 - 49 43 40| 45 49 | 75
401324 08.1 0l.5| 245 37.7| 261 25 3501 214 52 5209 42| 4 39 | 75 34
50{/326 380  0l.5| 248 08.1{263 55 3731 217 22 5434 45| ,9 38| 7513
10 00{|329 08.0 S23 0L.«| 250 38.5 {266 25 5 7 35 40 02 S1110{219 53 N 9 49| 57 00S 8 47| 49 27 | 78 12
10/331 37.9  0l.4| 253 08.5| 268 55 42 32 222 23 5925 - 50[g5g 36|79 11
20{[334 079 Ql.a| 255 39.3/271 26 45 02 224 53 6151 52|75y 35| gg 10
30(|336 37.6 - 0l.3| 258 09.7|273 56 - 4733 . - (227 24 - 6417 - 54| g3 34
40([339 07.8  01.3| 260 40.1 (276 26 50 03 229 54 6642 57|29 33
50341 377 Ol.3| 263 10.5| 278 56 52 33 232 25 69 08 859 gs 32
11 00]/344 077 $23 Ol2| 265 40.5| 281 26 § 7 35| £5 04 S1110(234 55N 949( 7134 S 9 02| 57 31
1011346 37.6  0lz| 268 11.4| 263 56 57 34 237 25 7359 04— 1
20([349 07.6 012|270 418|286 26 60 04 239 56 7625 07 gun sD 163
30([352 375 - 0. 273 12.2(288 56 - 62 35 - 24226+ -+ | 7850 - 09 f
40|/ 354 07.5 01.1| 275 42.6| 291 27 65 05 244 57 g8l 16 11| Meon 5D 15
50(|356 374 01.] 278 12.0(293 57 67 35 247 27 8342 14| Age 234
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2 GREENWICH P. M. 1970 JANUARY 1 (THURSDAY)
© suN ARIES | MARS 1.0 |JUPITER—1.5| SATURN 0.5 | O MOON |, 'moon- |p
GHA Dec. | GHA T GHA  Dec. GHA  Dec. GHA  Dec. GHA  Dec. L ser |
o o ¢ Y] o 4 o e e ¢ o 7 o o 7 o s |N
359 07.4 523 010 (280 43.4(296 27 S 7 34| 70 06 S1110/249 S8 N 949| 86075 9 16| ol n m| m:
1373 0l.0 | 283 13.5| 298 57 72 36 252 28 88 23 19(72 10 16/-22
4073 010 285 44.2| 301 27 75 07 254 58 9058 21175 (70 30/-1¢
6372 - 00.5|288 14.4|303 57 - 77 37 - 257 29 - 9324 - 23|¢g(7pagl 11
9 07.2 00.5 |290 45.0( 306 27 80 07 259 59 9550 26|46 (10 49| 08
11 37. 005 | 293 15.5 308 57 82 38 262 30 9815  28|¢q (10 57|05
14 07.1 523 00.8 (295 45.9/311 28 S 7 23| 85 08 S11 10/265 00 N 9 49/10041 S5 9 31(621103|-03
16 37.0 00.8 | 298 16.3| 313 58 57 38 267 30 10306  33|¢0111 09]-01
19 07.0 00.7 /300 46.7| 316 28 0 09 270 01 10532 35|55 17 14201
21 369 00.7 [303 17.1| 318 58 - 6239 - .« |27231- 107 58 - 38B(3¢ |11 19| 03
24 069 - 00,7 |305 47.5|321 28 §5 09 275 02 11023 40{34(11 23| o4
26 36.8 00.6 | 308 17.9|323 58 97 40 ]277 32 111249 43055111 25| 06
29 06.5 523 00.6 1310 48.3| 326 28 § 7 32/ 200 10 511 10/280 03 N 949(11514 S 9455513 30| o7
31 367 00.6 [313 18.7| 328 58 102 40 |282 33 11740 472511137/ o9
34 067 00.5 |315 49.2| 331 29 105 11 285 03 12006 50|40(11 23| 11
36 366 - 00.5 318 19.6|333 59 - 107 41 - - |287 34 - 12231 - 52035317 49| 13
39 066 00.5 | 320 50.0| 336 29 110 12 |250 04 12457 5513911 53| 18
41 365 00.a | 323 20.4| 338 59 112 42 292 35 12722 57/ 2ol 17
44 06.5 523 00.¢ /325 50.8(341 29 S 7 32115 12 S1111/295 05N 949/12948S 9 59/79 (12 03| 20
46 36.4 00.s | 328 21.2| 343 59 117 43 297 235 13213 10 02| 9|12 16| 22
49 0b.a 00.3 | 330 516|346 29 120 13 300 06 13439  04|1p9(12 22| 24
51363 - 00.(333 22.0(348 59 - 122 43 - 302 36 - 13705 - 07|20/12 30| 27
54 06.3 00.3 | 335 52.4 | 351 30 125 14 305 07 12930 09| |
56 36.2 00.2 338 22.4| 354 00 127 44 307 37 141 56 11 gg 5 23 g'{
59 062 523 00.2|340 533|356 30 S 7 31/ 130 14 S11 11310 07 N 9 49144 21 510 14|20 |12 48] 33
61 361 00.2 | 343 23.7| 359 00 132 45 312 38 14647  16|45(12 55| 35
(64 061 - 00.1(345 54a| 130 135 15 315 08 14912 19{s50(13 03| 38
466360 - 00.(348 245| 4 00 - 137 45 - 31739 - - [15138 .- 21
69 06.0 00.1 /350 54.5| 6 30 140 16 320 09 154 03  23|32|1306] 39
71355  00.0/353 253 9 00 142 46 322 39 15629 26 g‘é H i jg
74 05.9 523 00.0|355 55.2| 1131S 730|145 17 Si1 11/325 10 N 9 50(158 55 S10 28|58 |13 20| 44
76 35.9° 23 00.0|358 26.1| 14 01 147 47 327 40 161 20 31160113 25| 46
79 05.8 - 22 59.9| 0 56.5| 16 31 150 17 33011 16346 33
81358 - 59.9| 3270 1901 - 15248 - - |332 41 - 16611 - 35|S
84 05.7 59.9| 5574 2131 155 18 335 12 16837 38
86 35.7 59.8| 8 27.| 2401 157 48 337 42 17102 40| Moon'sP.in A
89 05.6 S22 59.8| 10 58.2| 26 31 S 7 29(160 19 511 121|340 12 N 9 50/173 28 S10 42 g ¥
91 35. 59.7| 13 28| 29 O1 162 49 342 43 17553 45| 28 | 28
94 05.5 59.7| 15590/ 31 32 165 19 345 13 17819 47| o4 | <4
96 35.5 59.7| 18 29.4| 34 02 - 167 50 - 347 44 - 18044 - 50| o . gy
99 05.4 59.6| 20 59.| 36 32 170 20 350 14 18310 52| 5 57 | g 32
50(/101 35.¢ 59.¢| 23 302/ 39 02 172 50 352 44 18535 54|97 56 | 22 31
19 00//204:05.3 S22 59.¢| 26 00| 41325 729|175 21 S11 11/355 15 N 9 50(188 01 510 57| 15 25 i 58 20
10{/1086:35.5 59.5| 28311 44 02 177 51 357 45 190 26 10 59|75 54 55 29
20{(109°05.2 59.5| 31 0Ls| 46 32 180 22 016 19252 1102|539 53 | 70 28
/30([111:35.2 59.5( 33 3Ls| 49 02 - 182 52 - 246+ - 19517 - 06|00 52 | 05 27
~ +40/ 114 05.1 59.4| 3602.3| 5132 185 22 517 197 43 06{ <% 53 26
_50||116725. 59.4| 38 32.7| 54 03 187 53 7 47 20008 09 %g 50 gi 25
20°00//119.05.0 522 59.4| 4103.1| 56 335 728/190 23 S1111| 1017 N 9 50202 34 S11 11| 30 49 | /5 24
10121 35.0 59.3| 43335| 59 03 192 53 12 48 20459 13|35 48| ;2 23
20{/124 04.9 59.3| 46 03.9| 61 33 | 195 22 15 18 207 25 16| 22 47 22
30126 34.9 59.3| 48343 6403- - |16754 - 17 49 - 20950 .- 18[24 44| 67 53
40/ 129 04.8 59.2| 51 04.8| 66 33 | 200 24 2019 21216 21[36 4. | 68 55
50| 131 34.8 59.2| 53 35.2| 69 03 202 55 22 49 21441 23|38 7169 Io
21 00I(134 04.7 S22 59.2| 56 05.6| 7134 S 727|205 25 S11 11| 25 20 N 9 50217 07 11 25|39 43| 70 15
10/ 136 34.7 59.1| 58 36.0| 74 04 [207 55 27 50 219 32 28|41 5171 14
20/ 129 04.6 59.1| 61 06.a| 76 34 210 26 30 21 22158 3042 1|73 7,
30| 141 34.6 59.0| 63 36| 79 04 - 212 56 - 3251 - 22423 - 32|44 74
40 144 045 59.0| 66 07.2/ 8134 215 26 3521 22649 35 45 40| 75 15
50| 146 34.5 56.0| 68 37.6| 84 04 217 57 37 52 22914 37| 49 39| g 14
22 00/(149 044 S22 56.5| 7108 86 34 S 726|220 27 S1111| 4022 N 950|231 40 511 39| 48 38 | 77 12
10/[ 151 34.4 58.9| 73 38| 89 04 222 58 42 53 23405 42| 49 78
20|/ 154 04.3 58.9| 76 08| 91 34 225 28 45 23 23631 48[ g5y 36] 99 11
30|[156 343 - 5B.6( 7839.3| 9405 - 227 58 - 4754 - - 23856 - 47|79 35| g5 10
40[| 159 04.z 58.8| 81 09.7| 96 35 220 29 50 24 24122 49| z3 34
50((161 382 5B.s| 83 40.| 99 05 23259 52 54 24347 51f 79 33
23 00|/ 164 04.1 S22 58.7| 86 10.5/101 35 S 7 26| 235 29 S11 11| 55 25 N 9 50{246 13 511 54 5¢ 32
101166 34 58.7| 88 40.9|.104 05 228 00 57 55 24838 56 -
20(/ 169 04.0 58.7| 91 11.2{106 35 240 30 60 26 25103 1158 gun D 16.3
30| 171 340 - 58.6( 93 4L7|109 05 - 24300+ - | 6256 - 25329 1201 f
40[| 174 03.9 58.6| 96 122[111 35 245 31 65 26 255 54 02| Moon SD 15
50(| 176 33.9 58.6| 98 42.6| 114 06 248 01 67 57 25820 05| age 23

\._
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GREENWICH A, M., 1970 JANUARY 2 (FRIDAY) 3
oMl © SUN ARIES | MARS 1.0 [JUPITER—1.5 | SATURN 0.5 | O MOON |, Moon. |
GHA Dec. |GHEAT | GHA Dec. | GHA Dec. | GHA Dec. | GEA Dec. rise
h m ° ’ ° ’ ° ’ e 7 o 7 o 7 o 7 o 7 e 1| o ¢ o N
00 00 {179 02.4 522 5B.5 [101 13.0 /116 36 § 7 25(250 32 S1112| 70 27 N 95026045512 08| o | h m| m
10 [[B1 33. 585 (103 43.4 {119 06 253 02 72 58 263 11 1075 o3 a7 =
20 184 03. 58.4 {106 12.3]121 36 255 32 75 28 265 36 12196 03 21| 77
30 286 332 58.4 |108 44.2 [124 06 - 258 03 - 77 59 - 268 02 - 15|48 (03 01| 65
40 (1189 03.s 58.¢ |111 14.6 |126 36 260 33 80 29 270 27 17 |66 102 ¢5 | 28
50 (191 33 583 (113 45.0 (129 06 263 03 82 59 272 52 20|6q 102 33| 54
01 00 |194 03.5 S22 5B.3 |116 15.¢ (131 37 S 7 24 [265 34 S11 12| 85 30 N 9 50(275 18 S12 22|62 (02 23| 50
10196 335 58.3 (118 45. |134 07 268 04 g8 00 277 43 24 {40 l02 14| 47
20 ||199 03.4 582 (121 163|136 37 270 34 50 31 280 09 27 |58 |02 06 | 45
30 (1201 334 58.2 (123 46.7 (129 07 273 05 - 93 01 - 28234 - 29|5¢ |01 59| 43
40 (1204 03.3 58.2 (126 17.1 141 37 275 35 95 31 284 59 31154 lo1 53 | 42
50 206 333 581 128 47.5 [124 07 278 05 o8 02 287 25 34155 101 27| 40
02 00 (/209 032 S22 58. |131 17.5 |146 37 S 7 23280 36 S11 12|100 32 N 9 50 (289 50 512 36|54 |01 42| 39
10([211 33.2 58.1 [133 483 (149 07 283 06 103 03 292 16 38|25 01 32| 36
20214 032 58.0 |136 187 {131 37 285 36 105 33 294 41 41140 10123 34
30216 334 58.0 |138 49.1 {154 08 - 288 07 - 108 03 - 29707 - 43|35|01 15| 32
40 |21% 031 57.9 |141 19.5 (156 38 290 37 110 24 299 32 45135 101 09| 30
50 |[221 33.0 57.9 |143 50.0 (139 08 293 08 113 04 301 57 48 20 100 55| 27
03 00|[224 03.0 S22 57.5 |146 204 (161 38 S 7 23295 38 S11 12115 35 N § 50 304 23 512 50|79 |gg 28 25
101226 32.9 57.8 |148 508 | 164 08 298 08 118 05 306 48 52170 100 39| 23
201|229 02.9 57.8 (151 212 |166 3B 300 39 120 36 309 13 55110 100 30| 21
3011231 32 57.5 |153 514|169 08 - 303 09 - 123 06 - 31139 - 57|50 100 20| 18
40234 025 57.7 {156 22.0 |171 38 305 39 125 36 314 04 12 59 .
50 |[236 327 §7.7 |158 52.4 |174 09 308 10 128 07 316 30 1302 ;g 88 gg ig
04 00239 02.7 S22 57.7 |161 22.5 {176 39 S 7 22310 40.S11 12(130 37 N 9 50 |318 55 S13 04 |20 (2422 | 15
10 (241 32.¢ 57.6 [163 532|179 09 313 10 133 08 321 20 0645 [24 10| 13
20(/244 02.6 57. |166 237|181 39 315 41 135 38 323 46 09|50 (23 55| 10
30246 325 57.5 | 168 54.1 184 09 - 31811 - - |138 08 - 32611 -+ 11
40 ({249 02.5 57.5 |171 24.5 | 186 39 320 41 140 39 328 37 13 (52123 48| 09
50((251 32,4 57.5 |173 54.9 | 189 09 323 12 143 09 33102 16 gg gg gg g‘é
05 00254 02.4 S22 57.¢ [176 25. [191 39 S 7 21(325 42 S11 12{145 40 N 9 50 (333 27 S13 1855 |53 22| 03
10((256 32.3 57.4 |178 557|194 10 132813 148 10 [335 53 201%0123 11| 01
201(259 023 57.a (181 26.1 | 196 40 330 43 150 40 338 18 23
30((261 322 57.3 [183 56.5 (199 10 + 33313 - 153 11 - 34043 - 25]s
40|\264 02.2 57.3 [186 26.9 |201 40 335 44 155 41 343 09 27
50((266 321 57.3 [188 57.3 |204 10 338 14 158 12 345 34 30 | Moon's P. in A.
06 00(|269 021 522 57.2[191 27.5 [206 40 5 7 20/340 44 S11 12{160 42 N 950|347 5951332 _ & | _ &
10271 320 57.2 |193 58.2 | 209 10 343 15 163 13 350 25 #28 | =8
20((274 02.0 57. |196 28 |211 40 345 45 165 43 352 50 36| 5 | °x
30((276 3.9 57.1|198 59.0 |214 11 - 34B 15 - 168 13 - 35515 - 39| g - |55 -
4011279 015 57.1 |201 29.4 |216 41 350 46 170 44 357 41 a1| 557 |z¢ 32
50(/281 31.8 57.0 {203 59.8 (219 11 353 16 173 14 0 06 43|13 56 |57 31
07 00284 0.8 S22 57.0 206 30.2 |221 41 S 7 19355 46 511 12(175 45N 950| 231513 46|75 22 |5g 30
10286 317 57.0 |209 00. (224 11 358 17 178 15 4 57 48|5q 34 |5g 29
20|[289 017 56.9 |211 310|226 41 0 47 180 45 722 50|35 33 |3 28
30(/291 31 56.9 (214 01.5{229 11 » 318 - 183 16 * 947 - 53|5% 52 |5 27
40{(294 0l 56.9 (216 319|231 41 548 1B5 46 12 13 55 51 | ¢ 26
50([296 315 56.8 [219 023|234 12 818 188 17 1438 13 57 %g 50 422 25
08 001299 015 S22 56.8 (221 327|236 42 S 7 19| 1049 S1112|190 47 N 9 50| 17 03 S14 00|35y 49 | ;o 24
10(/301 314 56.7 224 03. (239 12 1319 193 18 19 29 02|33 48 | /7 23
20((304 01.4 56.7 (226 33.5 | 241 42 15 49 195 48 2154 04 47 22
30306 313 56.7 (229 03.9 (244 12 - 18 20 - 198 18 - 2419 - 06(35 44 |67 23
40309 01.3 Sé.6 (231 34,3 246 42 20 50 200 49 26 44 0937 45 |68 55
50311 31. B | 234 047 2649 12 23 20 203 19 29 10 1138 ,2 |69 1
09 00([314 012 S22 56.6 {236 35.2 (25142 S 7 18| 25 51 511 13205 50 N 9 50| 31 35 514 13|40 43 | 71 1g
10//316 311 56.5 [ 239 05.6 (254 13 28 21 208 20 34 00 16|41 45172 14
2011319 02 565|241 36.0 | 256 43 30 51 210 50 36 26 18(43 41173 1
301321 3.0 56.5 [244.06.4 [259 13 - 3322 - 213 21 - 3851 - 20044 .o |74 1o
401[324 0.0 S6.4 246 36.8 | 261 43 35 52 215 51 41 16 23146 5o |75 13
50(326 310 56.a (249 072|264 13 38 23 218 22 43 41 25|47 ;8 76 13
10 00329 00.9 S22 56.3| 251 37.6 {266 43 S 7 17| 40 53 $11 13220 52 N 9 50| 46 07 S14 2748 35 |77 15
10(/331 309 56.3| 254 08.0 [269 13 43 23 223 22 48 32 29(50 5, |78 17
20(/334 00.8 563|256 38. (271 43 45 54 225 53 50 57 32151 3. |79 15
30336 308 562|259 08. (274 14 - 48 24 - 228 23 - 5323 - 34|53 80
40339 00.7 562|261 39. (276 44 50 54 230 54 55 48 36|53 24
50341 30.7 56.2|264 097|279 14 53 25 233 24 5813 38|gp 33
11 00({344 00.6 S22 56.3 | 266 40.1 |281 44 S 7 16| 55 55 S11 13 [235 55 N 9 50| 60 38 S14 41|56 >2
10([346 30. 56.2 (269 10.: |284 14 58 25 238 25 63 04 43 7
20(/349 00.5 56.0|271 ¢0.5 | 286 24 60 56 240 55 65 29 45| Sun SD 16.3
30351 30.5 56.0(274 112|289 14 - 63 26 - 243 26 - 87 54 - 48 b 16
40(354 00.4 56.0|276 41 291 44 85 56 245 56 70 19 50| Moon S
50356 30. 55.9 279 12.1|294 15 68 27 248 27 72 45 52| Age 24¢

nre
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4 GREENWICH P, M. 1970 JANUARY 2 (FRIDAY)
emt| © SuN ARIES | MARS 1.0 [JUPITER—1.5 | SATURN 0.5 | O MOON Lot Moon- |p
GEA Dec. |GHA T GHEA  Dec. GHA  Dec. GHA  Dec. GHA  Dee. set
h m ) ’ '3 ’ ° ’ o e 7 o ¢ e ¢ o 7 LI e s e 7 |N
12 001359 00 522 55.9 281 425|296 45'S 7 16| 70 57 S11 13 250 57 N 9 50| 75 10 S14 54 ol b b m
10 1302 55.5 284 13.0 299 15 73 27 253 27 7735 57195 |00 oe | w
20| 4 00. 55.5 |286 43.4 (301 45 75 58 255 58 80 00 14 59|55 |99 £2|_59
30(| 6302 55.5 1289 13.8|304 15 - 78 28 - 25828 - - | 8226 150148 (39 35 |39
40( 9 001 55.7 |291 442 (306 45 80 59 260 59 8451  04¢q |19 33| 10
50([ 11300 557|294 144|309 15 83 29 26329 8716  06(gq |10 26| 8
1300 14 00.0 522 55.7 296 45.0 (311 45'S 7 15| 85 59 S11 13(265 59 N 9 50| 89 41 S15 08 |62 |10 58 | 03
10| 16 300 55.6 (299 154|314 16 88 30 268 30 9206 10011 0a| oo
20| 18 59.9  55.¢ 301 45.5 316 46 91 00 271 00 9432 1355117 17(.02
30| 21 29.9 - 535. (304 162 (319 16 - 9330 - 27331 - - | 9657 - 1513117 35| 0a
40| 23 59.5 55.5 |306 46. 321 46 96 01 276 01 9922 1713411 33| o¢
50(( 26 2904 55.5 (309 170 324 16 98 31 278 31 10147 19|32(11 36| o7
1400 28 59.7 522 55.4 |311 47.5 (326 46 S 7 14101 01 511 13|28 02 N 9 50 |104 13 S15 22 50(11 24| 03
10| 31 292 55.4 (314 17.9 329 16 103 32 |283 32 10638 24|25 1757 13
20|l 33596  55. (316 483 | 331 26 106 02 286 03 10903 26(4p(12 07| 13
30|l 36 29.6 - 553|319 187|334 17 - 10833 - - |28833 - 11128 - 2835|137 16| 12
40| 38 59.5 55.3|321 49. (336 47 111 03 291 04 1353 31139177 24 17
50| 41295 553|324 19.5 336 17 113 33 293 34 11619 33
15001 43 59.4 522 552|326 49.5 (341 47 S 7 13116 04 S11 13296 04 N 9 50118 44 S15 35 ‘;8 §§ gg %g
10(| 46 29.4 55.2 (329 203|344 17 118 34 298 35 12109 37|75 115 37| 54
20| 48 59.3 55.1 (331 50.0 | 346 47 121 04 301 05 12334 40|4173 13| 3¢
30{| 51293 - 55.(334 21234917 - 123 35 - 30336 - - 112559 . 42|50(13 54| 55
40|l 53592  55. 336 51¢|351 47 126 05 306 06 12824 44
50| 56 29.2  55.6 (339 220|354 18 128 35 308 36 13050 463013 38| 31
16 00]| 58 593 522 55.0| 341 52.4 356 48 S 713|131 06 S1113(311 07 N 950|133 15 515 49| 33 338 32
10(| 61292  55.0(344 22.5 | 359 18 133 36 313 37 13540 51145172 gl 37
20|l 63590 549346 532| 148 136 06 316 08 (33805 53|50 o8] 20
301 66290 - 54.9/349 23| 418- - (13837 - (31838 - 13030 - 25|
40|( 68 59.0  54.8(351 540 6 a8 141 07 321 09 142 55 15 57(52|14 26| 41
50|| 71289  54.8 (354 245| 918 143 38 323 39 14520 16 00(54 %: 23| 43
170011 72 589 S22 54 256 540 | 1148'S 712|146 08 S1113|326 09 N 9 50 147 46 516 02| 58| 14 30 45
10/l 76 286 547359 255 14 19 148 38 328 40 15011 04)g0l14 59| a9
20i( 78588 547 | 1557/ 1649 151 49 33110 15236 06
30/l 81287 - 547 4 261| 1919 - 153 39+ 33341 - (15501 - o08)g
40| 83587 54| 6 565| 21 a9 156 09 336°11 15726 1
50|| 86 286 54| 9 265/ 2419 158 40 338 41 15951 13| Moon's P.in A.
18 00|/ 88 58.4 522 54.5| 11'573| 26 49 § 7 11{161 10 S11 14|34 12 N 9 50162 16 S16 15 e L
10([ 91285  54.5| 14 277| 2919 163 40 343 32 led42 17|28 | 28
20(| 93585  54.5| 16 581/ 3149 166 11 346 13 16707 20| o3 | ¢l
30| 96284 - 54.4| 19 286| 3420 - |168 41 - 348 43 - 16932 - 22| 4 % |
40|l 98 584  54.4| 21 590| 3650 17111 35113 17157 24| .9 5 32
50((201 283  54.4| 24 29.| 39 20 173 a2 353 44 17422 26 :{2 56 gg 31
19 00/103 585 S22 54.3| 26 59.8| 4150 S 7 10176 12 S11 14|356 14 N 9 50|17 47 516 28| 7g 35 | 5g 20
10{/106 28.2 54.3| 29 302 44 20 178 42 358 45 17912 31|57 54 | 20 29
20(/108 58.2 54.2| 32 00| 46 50 181 13 115 18137 33|43 53 28
30{(111 281 - 542 34 310/ 49 20 - 183 43 - 346 - 184 02 - 35|23 55| 61 oo
40(|113 581 54.2| 37 0la| 51 50 186 14 6 16 18628 37|26 3y (62 5,
50(/116 28.0 54| 39 318 5421 188 44 8 46 18953  39(28 ;5|3 5.
2000|118 58.0 $22:54.1 | 42 023 56 515 7 10(191 14 S11 14| 1117 N 950|191 18 S16 42 §° a9 22 24
10([121 27.9 540 44 327 59 21 193 45 13 47 19343 44|32 4 23
20(|123 57.9 54.0( 47 032 61 51 196 15 16 18 19608 46|34 45|66 5
3011126 27.8 54.0| 49 335 64 21 - 198 45 - 18 48 - 19833 . 48|35 ,. 168 57
40|(128 57.8 53.9| 52 03.9/ 66 51 201 16 2118 20058 50(37 .o |69 50
50|/131 27.7 53.9| 54 343 69 21 203 46 23 49 20323 53(39 2| 70 20
21 001133 57.7 522 53.9| 57 04.7| 7151S 709|206 16 S11 14| 26 19 N 9 50205 48 S16 55| 40 3|7} g
1011136 27.6 53.8| 59 351 74 22 208 47 28 50 20813 57142 5172 3.
20(/138 574 53.8| 62 055/ 76 52 21117 31 20 21038 1659|143 ;2| 73 ¢
30(/131 27 53.7| 64 360 79 22 - 213 48 - 3350 - 21303 17 01/ 45 74
40(/143 575 53.7| 67 064 81 52 216 18 3621 21528 03| a5 40| 75 15
50/[146 27.4 53.7| 69 36| 84 22 218 48 38 51 217 53 06| 47 29 76 4
22 00//148 57.4 522 53.6| 72 07.2| 86352 708|221 19 S11 14| 41 22 N 9 50|220 19 S17 08| 49 T
10//151 27.4 53.¢| 74 376 89 22 223 49 43 52 22244 10| 59 78
20[/153 573 53| 77 08.0| 91 52 226 19 46 23 22509 12|57 36| 99 11
30(/156 27.3 - 53.5| 79 38.4| 94 23 - 228 50 -+ | 4853 - - |22734 . 14|y 35| 010
40(/158 57.2 53.5| 82 08.s| 96 53 23120 5123 22959 16| 23 34
50(|161 27.2 53.| 84 392/ 99 23 233 50 53 54 25224 19( 3] 33
23 00((163'57.1 S22 53.4( 87 09.6|101 53 S 7 07256 21 S11 14| 56 24 N 9 50 234 49 517 21| ¢ 32
10/[166 271 -53.4| 89 40. 104 23 238 51 58 55 23714 : 23 -
20([168 57.0 533 92 105 (106 53 261 21 6125 23939 - 25| o en 13
3011171 270 - 53.3| 9440910923+ . (24352- . | 6355- . |28204 . 27 f
40[173 56.9 53.2| 97 113|111 53 246 22 66 26 24429 29| Moon SD 16
50([176 26.9 53.2( 99 417(114 23 248 53 68 56 29654 32| Lo o4y




F4 INTERPOLATION OF

218

STAR INDEX

I\’IOONRISE, MOONSET No. | Name ] Mag. S.H:.'-\. Dec.

FOR LONGITUDE 1*| Alpheratz 4| 22 |35818| N.28 356

Add if longitude wwest 2 | Ankaa 24 |35348| S.42 28
Subtract if Jongitude east 3% Schedar 2.5 | 35018 | N.56 23
Longi DiFg > . 4*| Diphda + 2-2 | 34929 | S.18 o9
tu!:igt:-— | 5*| Achernar o6 |33551| S.57 23
°5 l 91 13 ‘}\ 2 i S 6*| Hamal +| 22 [32838]|N.23 19
o » © m m © o 7* Acamar 31 |31543| S.40 26
o | oo co 00 00 oo oo 8*| Menkar t 1 28 |31449|N. 3 38
20 e1 o1 c2 02 o3 c3 o*| Mirfak 19 |30927| N.g9 16
go c1 cz °3 o4 °g ©7 10*| Aldebaran + 1.1 | 291 27 | N.16 27

° = °3 ©5 ©7 © 2| 110 Rigel o- 28143 S. 81
8o == o4 7 9 H 13 12* Cagpella f o-i 281 23 | Nuss 53
100 c3 ob o8 11 14 17 13 | Bellatrix 1 1.7 |27907 | N. 6 19
120 e3 c7 10 13 17 20 14 | Elnath T 1-8 | 278 54 | N.28 33
140 o4 c8 12 16 19 23 15 | Alnilam T 1.8 |27619| S. 1 13
160 ©4 ©9 13 18 22 27 | 16*| Betelgeuse t lor1~1-2/ 271 36 | N. 7 24
180 5 10 13 e 25 3° | 17* Canopus -0-9 |26410| S.52 41
Longi- Diff.* 18*| Sirius t|-16 |25902| S.16 40
fude 5 | - 6 19 | Adhara + 1-6 | 25538 S.28 56
35 | 40 | 43 | so I 55 | 60 | jge Procyon +| o5 [24534|N. 518
° & o = = m = | 21® Pollux + 1-2 | 244 07| N.28 o6
o 00 00 oo 0o oo 00 | 4o | Auior 17 |23431| S.50 25
15 e3 °3 °4 ©4 | ©5 ©5 | 23% Sukail 22 |22316| S.43 19
30 o6 ©7 o8 o8 ©9 10 | 24%| Miaplacidus 1-8 | 221 46| S.69 36
45 ©9 e ait 12 14 15 | 25*%| Alphard +| 22 [21828] S.8 32
60 12 13 15 17 18 20 | 26* Regulus + 1-3 | 208 18| N.12 o7
75 15 17 19 21 23 25 | 27*| Dubhe 2.0 | 194 31| N.61 55
90 18 20 22 23 28 30 | 28% Denebola +1 22 |18307| N4 44
105 20 23 26 29 32 35 | 29%| Gienah +| 28 [17626| S.17 23
120 23 27 30 33 37 40 | 30% Aorux 1.1 | 17346 S.62 56
135 | 2 30 34 38 41 45 | 3t | Gacrux 16 |17237| S.56 57
150 29 33 38 22 46 so | 3=2* Alioth 1-7 | 166 49| N.56 o7
165 | 32 | 37 | 41 46 | s0 | 35 | 33°% Spica t] 12 |15905| Sa1er
180 33 40 a5 50 55 60 34*| Alkaid 1.9 |153 24 1;'29 27
Longi- Diff.* 35 | Hadar o9 | 149 34| S.60 14
de - - = 36 | Menkent 23 | 148 46| S.36 14
w 6s | 70 | 75 l 8o H I 90 | 37*| Arcturus o2 | 146 25| Nug 20
. l - o o - o o 38* Rigil Kentaurus o1 140 36 | S.60 43
o o0 oo o0 oo 00 oo | 39 | Zubenelgenubi t | 29 | 137 41 %._1 555
10 o4 o4 o4 o4 o3 o5 | 40* Kochab 2.2 |137 18| N.74 16
20 c7 o8 o8 09 o9 | 10 | 41% Alphecca + | 23 |12638| N.26 49
30 11 12 12 13 14 13 42%| Antares + 1.2 |11306| S.26 22
40 14 16 17 18 19 20 | 43 | Atria 19 |108 38| S.68 38
50 18 19 21 22 24 23 44 | Sabik + 2.6 |102 50 S‘.Js 42
6o 22 23 25 27 28 s0 | 45° Shaula 1-7 97 06| S.37 o5
70 .| 25 27 29 31 33 33 46*| Rasalhague t 2-1 06 37 | N.12 35
8o 29 51 33 36 38 40 | a7 | Eltanin 2-4 o1 c1| N.s1 29
90 32 33 38 40 42 45 | 48 | Kaus Australis 2:0 84 27| S.34 24
00 | 36 | 39 42 w4 | 47 so | 49% Vega o1 | 8101 N.38 45
110 40 43 26 29 52 c5 | 50%| Nunki | 213 76 39 | S.26 20
120 43 47 50 33 57 6o | sx* Altair t 09 62 40 | N. 8 47
130 47 51 54 58 61 65 | 52* Peacock 2-1 s4 11| S.56 s0
140 | 51 54 | 58 | 62 | 66 | 7o | 53*% Deneb 1-3 | 49 54 :’::-45 10
150 $ | 62 | 67 | 71 - 54*| Enif t| 25 | 3419 N. 944
,?,o :g éz 67 7; ;6 éi g5 | Al Na'er 2-2 28 25| S.47 ob
170 61 66 l 71 76 So 85 | 56%| Fomalhaut ¥ 1-3 16 00| S.29 47
180 | 65, 7o 75 | 8o . 8§35 | 9o | 57 | Markab T 2-6 | 1411 | N.I5 03

*When negative subtract correction if longitude

west, and add if eass.

*Stars used in H.O. 249 (A.P. 3270) Vol. 1.
1Stars that may be used with Vols. 2 and 3.
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(Terrestrial Spheroid) MERIDIONAL.zPARTS. Compression s3gis -

[y

ML ooo | e | 20 | 3 4 | 5o | s |7 |8 |90 oo | M
0| 000/ 5960 |119-21 |178:85 | 238-56 | 298-34 | 358-22 | 418-20 | 478-31 | 538-58 | 599-01 | o0

1 0-99 | 60-59 | 120-20 [178-85 | 239-56 | 299-34 | 359-21 | 419-20 | 479-31 | 539-58 | 600-02 1

2 1-99 | 61-58 |121-20 | 180-85 i 240-55 | 300-34 | 360-21 | 420-20 |480-32 | 540-59 | 601:03 2
3 2-98 | 62-58 |122-19 [181-84 |241-55 | 301-33 | 361-21 |421-20 | 481.32 | 541-59 [ 60204 | .3
4 3-97 | 63-57 |123-18 | 182-84 | 242-55 | 302-33 | 362-21 | 422-20 | 482-32 | 542-60 | 60304 | 4
5 4-97 | 64-56 | 124-18 | 183-83 | 243-54 | 303-33 | 363-21 | 423-20 | 483-33 | 543-80 | 604-05 5

6 5-96 | 65-56 | 125-17 | 184-82 | 244-54 | 304-32 | 364-21 | 424-20 | 484-33 | 544-61 | 60506 | 6
7 695 | 66-55 | 126-17 | 185-82 | 245-53 | 305-32 | 365-21 | 425-20 | 485-33 | 545-62 | 606-07 | 7
8 7-95 | 67:34 | 127-16 | 186-81 | 246-53 | 306-32 | 366-21 | 426-20 | 486-34 | 546-62 | 60708 | 8
9 894 | 68-54 | 128-15 |187-81 | 247-53 | 307-32 | 367-20 | 427-21 | 487-34 | 547-63 [ 608-09 | 9o
10 9-95 | 69-53 | 129-15 |188-80 | 248-52 | 308-31 | 368-20 | 428-21 | 488-34 | 548-64 | 609-10 | 10
11 | 10-92 | 70-52 | 130-14 | 189-80 | 249-52 | 309-31 | 369-20 | 429-21 | 489-35 | 549-64 | 610-11-| 11
12 | 11-92 | 71-52 | 131-14 |190-79 | 230-51 | 310-31 | 370-20 | 430-21 | 490-35 | 550-65 | 611-12 | 12
13 | 12-91 | 72-51 |132-13 | 10179 | 251-51 | 311-31 | 371-20 | 431-21 |491-36 | 551-65 | 612-13 | 13
14 | 13-90 | 73-50 {133-12 | 192-78 | 252-50 | 312-30. [ 37220 |.432-21 | 492-36 | 552-66 | 613-14 | 14
15 | 1480 | 7530 13412 | 19378 | 233-80 | 313-30°'373-20 | 433-21 | 493-36 553-67 | 614:15 | 15
16 | 15-89 | 75-49 | 135-11 | 194-77 | 254-50 | 314-30 | 374-20 | 434-21 | 494-37 | 554-67 | 615-15 | 16
17+{+16-88 | 76-48 | 136-11 | 185.77 | 255-49 | 315-30 | 375-20 | 435-22 | 495-37 | 555-68 | 616-16 | 17
18:4- 17-88 | 77-48 | 137-10 | 196-76 | 256-49 | 316-29 | 376-20 | 436-22 | 496-37 | 55669 | 617-17 18
-19-| 18-87 | 78-47 | 138-09 | 197-76 | 257-48 | 317-29 | 377-20 | 437-22 | 497-38 | 557-69 | 618-18 | 19
;20.],19-86 | 7946 | 139-09 | 19875 | 258-48 | 318-29 | 378-20 | 438-22 | 498-38 | 558-70 | 618-19 | 20
217 20-86 | 80-46 | 140-08 | 199-75 | 259-48 | 319-29 | 379-20 | 439-22 | 499-39 | 559-71 | 620-20 | 21
‘22 21-85 | 81-45 | 141-08 | 200-74 | 26047 | 320-28 | 380-19 | 440-22 | 500-39 | 560-71 | 621-21 | 202
23 | 22-84 | 82-44 | 142-07 1 201-74 | 261-47 {321-28 | 381-19 | 441-23 | 501-39 | 561-72 | 622-22 | 23
24 | 23-8% | 83-44 | 143-06 [-202-73 | 262-46 | 322-28 | 382-19 | 442-23 | 502-40 | 562-73 | 623-23 | 24
25 | 24-83 | 84-43 | 144-06 | 203-73 | 26346 | 323:28 | 383-19 | 443-23 | 503-40 | 563-73 | 62424 | 25
26 | 25-82 | 85-42 | 145-05 | 204-72 | 264-46 | 32427 | 384-19 | 444-23 | 504-41 | 564-74 | 62525 | 26
27 | 26-82 | 86-43 | 146-05 | 205-72 | 265-45 | 325-27 | 385-19 | 445-23 | 505-41 | 565-75 | 626-26 | 27
28 | 27-81 | 87-41 | 147-04 | 206-71 | 266-45 | 326-27 | 386-19- | 446-23 | 506-41 | 566-75 | 62727 | 2§
29 | .28-80 | 88-40 | 148-03 | 207-71 | 267-45 | 327-27 | 387-19 | 447-24 | 507-42 | 567-76 | 628-28 | 29
30 | 29-80 | 89-40 | 149-03 | 208-70 | 268-44 | 328-27 | 388-19 | 448-24 | 508-42 | 568-77 629-29 | 30
31 | 30-79 | ©0-39 | 150-02 | 209-70 | 269-44. | 329-26 | 389-19 | 449-24 | 509-43 | 569-78 | 630-30 | 31
32 | 31-78 | 91-39 | 151-02 | 21069 | 270-43 | 330-26 | 390-19 | 450-24 | 510-43 | 570-78 | 631-31 | 32
33:] 32-78 | 92-38 | 152-01 | 211-69 | 271-43 | 331-26 | 391-19 | 451-24 | 511-44 | 57179 | 632-33 | 33
34| 33-77 | 93-37 | 153-00 | 212:68 | 27243 | 332-26 | 392-19 | 452-25 | 512-44 | 57280 | 633-34.| 34
35,7 34-76 | 94-37 | 154-00 | 213-68 | 27342 | 333:26 | 393-19 | 453-25 | 513-45 | 573-81 | 634-35 | 35
36..[;35-76 | 95-36 | 154-99 | 21467 | 274-42 | 334-25 | 394-19 | 454-25 | 514-45 | 574-8) | 635-36 | 36
©37|-36-75 | 96-35 | 15599 | 215-67 | 275-42 | 335-25 | 395-19 | 455-25 | 515-45 | 575-82 | 636-37 | 37
~387) 37-74 | 97-35 | 156-98 | 216-66 | 27641 | 336-25 | 396-19 | 456-25 | 516-46 | 576-83 | 637-38 | 38
3977|3874 | 98-3¢4 | 157-97 | 217-66 | 277-41 | 337-25 | 397-19 | 457-25 | 517-46 | 577-84 | 638-39 | 39
40 | 3973 | ©9-33 | 158-97 | 218:65 | 278-41 | 338-25 | 398-19 | 458-26 | 518-47 | 578-84 | 63940 | 40
41 | 4072 | 100-33 | 159-66 | 219-65 | 279-40 | 339-24 | 399-19' | 459-26 ! 515-47 | 579-85 | 640-41 | 41
42 | 41-72 1101-32 | 160-96 | 220-64 | 280-40 | 340-24 | 400-19 | 460-26 | 520-48-| 580-86 | 641-42 | 42
43 | 42-71 |102-31 | 161-95 | 221-64 | 281-40 [ 341:24 | 401-19 | 461-26 | 521-48 | 581-87 | 642-43 | 43
44 | 43-70 103-31 | 162-95 | 222-64 | 282-39 | 342-24 | 402:19 | 462-27 | 522-49 | 582-87 | 643-44 | 44
45 | 44.70  104-30 | 163-94 | 223:63 | 283-39 | 343-24 | 40319 l 463-27 | 523-49 | 583-88 | 644-96 | 45
46 | 45-69 | 105-30 | 164-94 | 224-63 | 284-39 | 344-23 | 40119 ! 464-27 | 524-50 | 584-89 | 645-47 | 46
47 | 46-68 | 106-29 1 165-93 | 225-62 ['285-38 | 345-23 14-05-19 | 465-27 | 525-50 | 585-90 | 646-48 | 47
48 | 47-68 | 107-28 | 166-92 | 226-62 | 286-38 | 346-23 ! 406-19 | 466-28 | 526-51 | 586-91 | 647.49 | 48
49 | 48-67 | 108-28 | 167-92 | 227-61 | 287-38 | 347-23 | 407-19 | 467-28 | 527-51 | 587.91 | 648-50 | 49
50 | 49-66 | 109-27 | 168-91 | 228-61 | 288-37 | 338-23 | 408-19 | 468-28 | 528-52 | 588-92 | 649-51 | 30
51 | 50-66 |110-26 ' 169-91 | 229-6Q | 289-37 | 349-23 | 409-19 | 469-29 | 529-52 | 58593 | 650-52 | 51
52 | 51-65 | 111-26 | 170-90 | 230-60 | 290-37 i 350-23 | 410-19 | 470-29 | 530-53 | 590-04 | 651.53 | 52
53 | 52-64 |112-25 | 171-90 | 231:59 | 291-36 | 351-22 | 411-19 [ 471-29 | 531-54 | 501-95 | 652:55 | 53
54 | 53-64 ,113-24 | 172-89 | 232-59 | 292-36 | 352-22 | 412-19 | 472-29 | 532-54 [592-96 | 653-56 | 54
55 [ 54-63 |114-24 | 173-88 | 233-59 | 293-36 | 353-22 | 413-19 | 473-30 | 533-55 | 593-95 | 654-57 | 55
86 | 55-62 | 115-23 |.174-88 | 234-58 | 294-35 | 354-22 | 414-19 | 474-30 | 534-55 | 504.97 | 655-58 | 56
57 | 56-62 |116-23 | 175-87 | 235-58 | 295-35 | 355-22 | 415-20 | 475-30 | 535-56 | 505-98 | 65659 | 57
58 | 57-61 |117-22 | 176-87 | 236-57 | 296:35 | 35622 | 416-20 | 476-30 | 536-56 | 596-99. | 657-60 | 58
§9 | 58-60 |118-21 | 177-86 | 237-57 | 297:35 | 357-22 | 417-20 | 477-31 | 537-57 | 598-00 | 658-62 | 59
60 | 59-60 |119-21 |178-86 | 238-56 | 298-34 | 358-22 | 418-20 | 478-31 | 538-58 | 599-01 | 659-63 | 60
Mpooo | e | 22 | 3 | 4 | s e | T | 8. 19 lioe | M

1 i
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28
) ) . 1
(Terrestrial Spheroid) MERIDIONAL PARTS. Compression 5534
M it j2° 3¢ 14° I15° 16° 17° {8° 19° 20° M
o | e5963| 72046| 78152 842-83| 904-41| 966-28 | 1028-46 | 1090-99 | 1153-87 | 1217-14| ©
1 | es064| 72147 | 78254 | s43-85| 905-43| 967-31 |1029-50 | 1092-03 | 1154-921218-19 [ 1
o | esi-65| 722-49| 783-56| 844-88| 906-46| 968-35 |1030-54 | 1093-08 | 1155-97 |1219-25( 2
3 | ec2e7| 723-51| 784-58| 845-90| 907-49| 969-38 |1031-58 | 1094-12 | 1157-02 [ 122031 | 3
s | e83.68| 724-52 | 78560 | 846-92| 908-52| 970-41 | 103262 |1095-17 |1158-0811221-37| 4
5 | esa69| 72554 | 786-62| 847-95| 909-55| 971-45|1033-66 |1096-21 | 1159-13 | 122243 | 5
s | ess70| 72655 78764 | 848-97| 910-58| 972-48 |1034-70 | 109726 | 1160-18 | 122349 | €
7 | ese72| 72757 | 788-66| 850-00| 911-61| 973-52 |1035-74 | 1098-30 | 116123 |1224-54 | 7
8 | e8773| 72859 | 789-68| 851.02| 912-64| 97455 |1036-78 | 1099-35 | 116228 | 122560 | 8
o | es87a| 729-60| 790-70| 852-05| 913-67| 975-59 | 1037-82|1100-40 | 1163-34 | 122666 | 9
10 | 68975 | 73062 | 701-72| 85307 | 914-70| 97662 |1038-86 | 110144 | 1164-39 | 1227-72| 10
1 | 6707 | 73164 | 70274 | 854-10| 915-73| 97766 |1039-90 | 1102-49 | 116544 | 122878 | 1
12 | eri7s| 73265 | 79376 | 85512| 916-76| 97869 |1040-94 | 110353 | 116649 | 1229-84 | 12
13 | er279| 73367 794-78| 85614 | 917-79| 979-72|1041-98 | 110458 | 1167-55 | 1230-90 | 13
18 | 67380| 73a-69| 795-80| 857-17| 918-82| 980-76 | 1043-02 | 1105-63 | 116860 | 1231-96 | 14
15 | e7a82| 735-70| 796-82| 858-19| 919-85| 981-79:1044-06 | 1106-67 | 1169-65 | 123302 | 15
18 | 675.63| 73672 | 79784 | 859-22| 920-88| 982-83|1045-10 | 1107-72 | 117070 |1234-08| 16
17 | 67684 | 73774 | 798-86| 86025 | 921-91| 98386 |104614 | 1108-77 | 117176 | 123514 | 17
is | em-8s| 738-75| 700-88| 861.27| 922-94| 984-90|1047-18 | 1209-81 | 117281 | 123620 | 18
13 | e7887| 739-77| 800-90| 862-30| 923.97| 98593 | 1048-23 | 1110-86 | 1173-86 | 1237-26 | 19
20 | 679-83| 740-79| 801-93| 863-32| 925-00| 98697 |1049-27 | 111191 |1174-92 | 1238-32| 20
—-21—|-68090 | 741-80 | 802-95| 864-35| '925:03 | TBEV1{1050-31 | 1112-65 | 1175-97 | 1239-38 | 21
02 | 68191 | 742-82 | 803-97| 865-37| 927-06| 98904 |1051-35 | 1114-00 | 1177-02 | 1240-44 | 22
23 | es29z| 743-84| 804-99| 866-40| 928-09| 99008 | 1052-39 | 111505 |1178-08 | 1241-50 | 23
24 168394 | 744851 -806-01 | -867-42.929-12 | 991:11 | 1053-43 | 111610, 1179-13 | 124256 | - 24
25 | 684-95| 745-87| 807-03| 868-45| 930-15| 992-15|1054-47 | 1117-14 | 118018 | 1243-62| 25
o8 | 68596 | 746-89| 808-05| 869-48| 931-18| 99319 (1055-51 | 1118-19 | 1181-24 | 124468 | 26
77 | ese-o3| 747-91| 809-07| 87050| 93221 994-22|1056-36 | 1119-24 | 1182-29 | 124574 | 27
28 | es7-99| 74892 810-10| 87153 | 933-24| ©95-26 | 1057-60 | 1120-29|1183-35 | 1246-80 | 28
29 | €89-001 749-94 | 811-12| 872:55| 934-27| 996-20 |1658-64 | 1121-33 | 1184-40 1247-86 |. .29
30 | £9002| 75096 | 81214| 873-58| 935-30| 997-33 | 1059-68 | 1122-38 | 118545 [ 1248-92| 30-
31 | eo103| 75198 | 81316/ 874-61( 936-33! 998-37|1060-72 | 1123-43 | 1186-51 | 1249-98 | 31
32 | €92.04| 75299 | 81418 | 875-63| 937-37| 23940 |1061-77 | 1124-48 | 1187-56 | 1251-04 | 32 |
33 | 693-06| 754-01| 81521 | 87666 | 938-40: 1000-44 | 1062-81 | 1125-53 | 1188-62 | 125211 | 33
38 | €94-07| 755-03 | 816-23| 877-69| 939-43 | 100148 | 1063-85 | 1126-58 | 1189-67 | 1253-17 | 34
35 | 695-09| 756-05| 817-25| 878-71| 940-46 | 100251 | 1064-89 | 1127-62 | 1190-73 | 1254-23 | 35
18 | 69610| 75707| 81827| 879-74| 941-49|1003-55 | 1065-94 | 112867 1 119178 | 1255:29 | 36
37 | e9712| 758-08| 81929 | 880-77| 942-52|1004-59 } 106698 | 1129-72 | 1192:84 | 1256-35 | 37
33 | ess13| 759-10| 820-32| 881-79| 943-56|1005-62 106802 | 113077 | 1193-89 { 1257-41 | 38
39 | 699-14| 760-12| 821-34 | 882.82| 944-59 | 100666 | 1069-06 | 1131-82 | 1194-95 | 1258-48 | 39
30 | 70016| 76114 | 82-35| 883.85| 945-62 | 1007-70 | 1070-11 | 1132-87 | 119600 | 1259-54 | 40
a1 | 70117 76216 | 82338 | 88488 | 946-65 | 1008-74 | 1071-15 | 1133-92 1 119705 | 1260-60 | 41
42 | 70219| 76318| 824-41| 885-90 | 947-68 | 1009-77 | 107219 | 1134-97 | 1198-12 | 126166 | 42
43 | 70320 764-19| 82543 | 886-93 | 948-72|1010-8L |1073-24 | 1136-02 | 1199-17 | 126273 | 43
@ | 70222| 76521 | £26-45| 887-96 | 949-75 | 1011-85 | 1074-28 | 1137-07 | 1200-23 | 1263-79 | 44
as | 70523 | 76623 | 827-47| 888.99| 950-78 |1012-89 | 1075-32 [ 1138-11 ; 120128 | 1264-85 | 45
a8 | 70525| 76725| 828-50| 890-01| 951-81|1013-92 |1076-37 | 1139-16 | 1203-34 | 1265-92 | 46
a7 | 70728 | 76827 | 829.52| 891-04| 952-85|1014-96 | 1077-41 | 1140-21 | 1203-40 | 1266-98 | 47
a8 | 70828| 76929 830-54| £92-07 | 953-83 | 1016-00 | 1078-46 | 1141-26 | 120445 | 126804 | 48
49 | 70929| 770-31| 831.57| €93-10| 954-91 | 1017-04 | 1079-50 | 1142-3] | 1205-51 | 1269-11 | 49
50 | 710-31| 771-32| 832-59| 894-12| 955-94 |1018-08 | 1080-54 | 1143-36 | 120657 | 1270-17 | 50
51 | 71-32| 77234 | 833.61( 895-15| 956-98 | 1019-11|1081-59 | 1144-41 | 120762 | 127123 | 51
52 | 712.3¢| 773-36| 834-64| 896-18| 95801 | 1020-15 | 1082-63 | 114546 | 120868 | 127230 | 52
53 | 713.35| 774-38| 83566| 897-21| 959-04 | 102119 | 1083-68 | 1146-51 | 1209-74 | 1273-36 | 53
2 | 714-37| 77540 | 83668| 898-24| 960-08 | 1022-23 | 1084-72 | 1147-56 | 121079 | 127443 | 54
55 | 715-38| 776-42| 83771 | 899-26| 961-11 |1023-27 | 1085-76 | 114862 | 1211-85 | 1275-49 | S5
w8 | 71640 77794 | 838-73| 900-29 |- 962-14 | 1024-31 | 1086-81 | 1149-67 | 1212:91 | 1276-55 | 56
57 | 71741| 7i8-46| 83976 | 901-32| 963-18|1025-35 | 1087-85 | 1150-72 | 1213-96 | 1277-62 | §7
53 | 71843| T79-48| 840-78| 902-35| 964-21|1026:39 | 1088-90 | 1151-77  1215-02 | 1278-68 | 58
39 | 719-44| 780-50| 841-80| 90333 | 965-24 | 1027-42 | 1089-94 | 1152-82 | 1216-08 | 1279-75 | 59
60 | 72046 | 781-52| 842-83| 904-a1| 966-28 | 1028-46 | 1090-99 | 1153-87 | 1217-14 | 1280-81 | 60
L'f' e | 12e | 13e | 140 | use | tee | 17e | 18 | 19° | 20° | M
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 Terrestrial Spheroid) MERIDIONAL PARTS. Compression m—.'“;

21° I 22°

23° | 24° | 25¢ l 26°

GOO~N® AhtI)I=t O I

8 BXBRY LBENE RREEX 53

1280-81

1281-88
128294
128401
128507
1285-14
1287-20
1288-27
1289-33
1290-40
129147

1292-53
1293-60

1344.92
1345-99
1347-07
1348-14
1349-21
1350-28
1351-36
1352-43
1353-50
1354-58
1355-65

135672
1357-80
1258-87
1359-94
1361-02
136209
136317
136424
1365-32
1366-39
1367-47
1368-54
1369-62
137069
137177
137284
137392
1374-99
137607

-8l | 1377-14

1378-22

1379-30
| 1380-37

1381-45
138253

2 [1383-60
| 1384-68
.1385-76
"1386-84
11387-91
-1388-99

1390-07
1391-15
1392-22
138330
1394-38
1395-46
1396-54
139761
1398-69

139977
1400-85
1401-93
1403-01
1404-09
140517
1406-25
1407-33
1408-41
140949

140949

1410-57
1411-65
1412-73
1413-81
1414-89

141597
1417-05
1418-13
1419-21

1420-30 .

1421-38
142246
142354
1424-62
142570

142679
1427-87
142895
1430-03
143112

1432-20

1433:28

1434-37
1435-45
143653

1437-62
1438-70
1435-78
1440-87
1441-95

144304
144412
1445-20
1445-29
1447-37
144845
1449-54
1450-63
1451-72
1452-80

1453-89
1454-97
1456-06
145714
1458-23

1459-32
1460-40
1461-49
1462-58
1463-66

1464-75 .

1465-84
1466-22
1458-01
1469-10

1470-19
1471-28
1472.36
1473-45
147454

1474-54

1475-63
1476-72
1477-81

1478-89.

1479-98

148107
148216
148325
1484-34
1485-43

1486-52
1487-61
1488-70
1489-79
1490-83

1491-97
1483-06
1494-16
1495-25
14965-34

149743
1498-52
1499-61
1500-70
1501:80
1502-89
1503-93
1505-07
150616
1507-25
1508-35
1509-44
1510-54
151163
1512-72
1513-82
1514-91
151600
1517-10
151819

1519-29
1520-38

-1521-48 |

1522-57
1523-67

1524-76
1525-85
1526-95
1528-05
1529-14

1530-24
1531-33
1532-43
1533-53
1534-62
1535-72
1536-82
1537-91
1539-01
1540-11

27°

280

299

309

1540-11

1541-20
1542-30
1543-40
1544-50
154559
1546-69

1548-89
1549-99
155109
1552-18
1553.28
1554-38
1555-48
1556-58
1557-68
1558-78
1559-88
1560-98

1577-50
1578-60

1579-70
1580-81
1581-91
1583-01
1584-12
1585-22
 1586-32
1158743

1588:53
1589-63

1590-74
1591-84
1592.95
1594-05
1595-16
1595-26
1597-37
1598-47
1599-58
1600-68
1601-79
1602-90
1604-00
1605-11
1606-21

1547-79°

1606-21
1607-32
1608-43
1609-53
1610-64
161175
1612-86
1613-95
1615-07
1616-18
1617-29

'1618-39

1619-50
1620-61
1621-72
1622-83

1623-94

1625-05
1626-16
1627-27
1628-38
1629-49

1630-60 1

1631-71
1632-82
1633-93
1635-04
163615
1637-26
1638-37

1639-48-

1640-59

1641-70

1642-82
1643-93
1645-04
1646-15
1647-26

| 1648-38

1649-49

1650-60 |
1651-72 |

1652-83
1653-94
1655-06
165617
165728
1658-40
1659-51
1660-63
1661-74
1662-86
1663-97
1665-08
166620

1667-32.

166843
1669-55
1670-66
1671-78
1672-89

1681-83

1690-78.

-1707-58

167289 ;
1674-01

1675-13
1676-24
1677-36
1678-48
1679-59
1680-71

1682-95
168406
1685-18
1686-30
1€87-42
1688-54
1689-66

1691-89
1693-01
1694-13
1695-25
1696-37
1697-49
1698-61
1699-73
1700-85

1701-97.
1703-09
170422
1705-34
1706-46

1708-70
1709-82
1710-94
1712-07
1713-19
1714-3]1
1715-43
1716-56
1717-68

1718-80
171993
1721-05
1722-17
1723-30

1724-42
1725-54
172667
1727-79
1728-92

1730-04
1731-17
1732-29
1733-42
1734-54

1735-67
1736-80
1737-92
1739-05
1740-18

1740-18

1741-30
174243
1743-56 ¢
174468
1745-81
1746-94
1748-07
1749-19
1750-32
175145

1752-58
175371
1754-84
17585-96

1808-09
1809-23
1810-37
1811-50
1812-64
1813-78

1814-92
1816-06
1817-20
1818-34

'1819-47

1820-61
1821-75
1822-89
1824-03

1757-08 | 1825-17

175822
1759-35
1760-48

1826-31

182745
1828-59

176161 | 182974
1762-74 | 1830-88

1763-87 | 1832-02
176500 { 1833-16
1766-13 | 1834-30
1767-26 | 1835-44
1768-29 | 1836-58
1769-53 | 1857-73
1770-66 | 1838-87
1771-79 | 184001
1772:92 | 184115
1774-05 | 1842-30

1775:18 | 1843-44
1776-32 | 184458
1777-45 | 1845.73
1778-58 | 1846-87
177971 | 184801

1780-85 | 1849-16

1781-98 | 1850-30

1783-11 | 185145
1784-25 | 185259

1785-38
1786-51
1787-65

1853-74
1854-88

1856-03 .

178878 | 1857-17

1789-92
1791-05

.1858-32

1859-46

1792-19 | 186061

1793-32
1794-46
1695-59

1861-76
1862-90
1864-05

179673 | 1865-20

1797-86
1799-00
1800-13

1866-34
1867-49
1868-64

1801-27 | 1869-78
1802-41 | 1870-93

Y803-54 | 1872-08

1804-68

1873-23

1805-82 [ 1874-38
1806-95 | 1875-53

1808-09

187667

1876-67

1877-82
187897
188012
1881-27
188242

1883-57
1884.72
1885-87
1887-02
1888-17
1889-32
1890-47
189162
1892-78
1893-93
1895-08
1896-23
1897-38
1898-54
1899-69

1200-84

190199

1903-15
1904-30
1905-46
1906-61
1907-76
1908-92
1910-07
191123

1912-38
1913-54

1914-69

1915-85

'1917-00

1918-16
1919-31
192047
192163
192278
192394
192510
1926-25

192741 |.

1928-57
192973
1930-89
193204
193320
183436

1935-52°
1936-68

1937-84
1839-00

1940-16.

1941.32

1942-48

1943-64

1944-89

1945-95

T(BEEIG RRLURT SBEAS BERSS B U

229

.Ba

.24:

250

26°

27°

28°

290

X

-t
COOND NAOWN-L O

300
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(Terrestrial Spheroid) MERIDIONAL PARTS. Compressior sz

3l°

32°

33°

340

35°

360

38°

39°

40°

X

ol vl mdh old woh ol d =i
Bonio ahorn- comue aawn o I 4

1945-96

1947-12
1948-28
1949-44
1950-60
1951-77

1952-93
1954-09
1955-25
1856-41
1957-58

1958-74
1959-90
1961-07
1962-23
1963-39
1964-56
1965-72
1966-89
1968-05
1969-22
1970-38
1971:55
i1972-71
1973-88
1975-04

1976-21-
1977-38 |.

1878-54
1979-71

:|-1980-88

1982-04
1883-21
1984-38
1985-55
1986-71
1987-88
1989:05
1990-22
1991-39
1992-56
1983-73
1994-9C
1996-06
1997-23.
1238-40

1999-57
2000-74
2001-92
2003-09
2004-26
2005-43
2006-60
2007-77
2008-94
201012
2011-29
2012-46
2013-63
2014-81
2015-98

2015-98

2017-15
2018-33
2019-50
2020-68
2021-85
2023-03
2024-20
2025-38
zozs-ss

208678

2085-78

2087-97
2089-15
2090-34
20°1-53
2092:72
20383-90
2095-09
209628
209747
2098-66

2099-85
2101-04
2102-23
210342
2104-61
2105-80
2106-99
2108-18
2109-37
2110'56

2111-75

1.-2112:94.

2114-13
2115-32
2116-52
2177
2118-90
2120-10

.2121-29

2122-48
2123-68
2124-87
2126-06
2127-26
2128-45
2129-65
2130-84
2132-04
2133-23
2134-43
2135-62
2136-82 |

2158-39
2159-59
2160-79
2161-99
2163-20
2164-40
2165-60
2166-80

2168-00 i
2169-21

2230-86
2232-08
2233-29
2234-51
2235-72
2236-94
2238-16
2239-37
2240-59
2241-81

2170+41 | 2243-03

217161 :

2244-24

217282 | 2245-46
2174-02 | 2246-68

217522 |

2176-43
217763
2178-84
2180-04
2181-25
218245
2183-66
2184:86
2186-07
2187-27

218848 |-

2189-69
2190-89
2192-10
2193-31

'2194-52

2195-73
2196-93
2198-14
2199-35
2200-56
2201-77
2202-58
2204-19
2205-40
2206-61
2207-82
2209-03 |

2247-90
2249-12
2250-34
2251-56
2252-78
2254-00
2255-22

228212

213802 | 221024 | 2283-35

2139-21
2140-41

2141-61
2142-81
2144-00
2145-20
214640

2147-60
2143-80
2149-99
2151-19
2152-39

2153:59
2154-79
2155-99
2157-19
2158-39

221145
2212-66
2213-87
2215-09
2216-30
2217-51
2218-72
2219-94
2221-15
2222-35
2223-57
222479

2284-57
2285-80

2330-13
2331-37-

2335'08

230423
2305-46
2306-69
2307-92
2309-15
2310-39
2311-62
2312-85
2314-08
2315-32
2316-55

231778
2319-02
2320-25
2321-48
2322-72
2323-95
2325-19
2326-42
2327-66
2328-89

2332-60
2333-84

2336-31
2337-55
2338-79
234003
2341-2T:
2342-50

'2416-07

2343-74
2344-98 l
2346-22 |
2347-46 i
2348-70 |
2349-%4
2351-18
2352-42
2353-66
235491
2356-15
2357-39
2358-63
235987

238977
2391-02
239227
2393-52
2394-77
2396-02
2397-27
2398-53
2399-78
2401-03
2402-28
2403-53
2404-78
2406-04
2407-29 |
2408-54 |
2409-80
241105
2412-30 |
2413-56
2414-81

'2470-30

"2474-10

| 2490-62

2417-32
2418-58 |
2419-83 |
2421-09 |
242235

2423-60
2424-85
242612
2427-38
2428-63

2429.89
2431-15
2432-41
2433-67
2434-93

2436-19
2437-45
2438:71
2439-97
2441-23

2442-49
2443-75
2445-01
2446-27
2447-53
2448-80
2450-06
2451-32
2452-58
2453-85

2453-85

2455-11
2456-38
2457-64
2458-91
2460-17
2461-44
2462-70
2463-97
2465-23
2466-50
246771
2469-03

247L-57
2472-84

2475-37
2476-64
2477-91
2479-18

2480-45
2481-72
248299
2484-26
2485-53
2486-80
248807
2489-35

249189
249316
2494-44
249571 |
249698 |
249826

2575-24

2530-20
253148
2532-76
253403
2535-33
2536-61
253789
2539-13
2540-46
254174
2543-03
254431
2545-60
2546-88
2548-17
2549-45
2550-74
255203
2553-31
2554-60
2555-89
2557-18
255846
2559-75
2561-04
2562-33
2563-62
256491
2566-20
2567-49
2568-78
2570-07
2571-36
2572-65
2573-94

2576-53
2577-82
2579-12
2580-41
2581-70
2583-00

2584-29
2585 58

258817]

258947
2590-77
259206
2593-36
2594-66
2595-95
2597-25
2598-55
2599-85
2601-14
2602-44
2603-74
2605-04
2606-34
2607-64

2607-64
2608-94
2610-24
2611-54
2612-84
2614-15

2615+45
2616-75
2618-05
2619-36
2620-66
2621-96
2623-27
2624-57
2625-88
2627-18
.2628-49
2629-79
263110
2632-40
2633-71
2635-02
2636-32
2637-63
2638-%4
264025

-2641-56

2642-85
264417
2645-48
2646-79
2648-10
2649-41
2650-72
2652-03
2653-35
265465
2655-97
2657-28
2658-60
2659-91
2661-22
2662-54
| 2663-85
2665-16
2666-48
2667-79
2669-11
2670-42
267174
2673-06

2674-37
2675-69
267701
2678-33
2679-64

& LEEBE BBKKLS RREKY SBBRE BRBBY 83533 anont Svao vauna o
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3l°

32°

33°

37°

39°

| 89898 REBB2 858
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(Terrestrial Spheroid) MERIDIONAL PARTS.

. 1
Compression $93°46%

M al® | 420 | 43° | 440 | 45° | 460 | 475 | ag° | 49° | 500 | M
0 | 2686-24 1 2766-05 | 284713 | 292955 | 3013-38 | 3098-70 Iszss 59]3274 13 | 336441 | 3456-53| @
1 |2687-56 | 2767-39 | 2848-49 | 2930-93 | 301479 | 310014 3187-05 | 327562 | 336593 | 3458-08 | 4
2 | 2683-882768-73 | 2849-85 | 2932-32 | 3016-20 | 3101-57 3188-51 | 3277-11 | 336745 345964 2
3 2680201 2770-07 | 285122 | 2933-71 | 301761 | 3103-01 3189-97 | 3278-60 | 3368-97 | 3461-1 3
4 |2601-5212771-41 | 285258 | 2935-03 | 3019-02 | 310444 3181-44 | 3280-09 | 2370-49 345274 4
5 |2692:842772-75 | 2853-94 | 2036-48 | 3020-43 | 3105.88 3192:90 | 328158 | 337201 | 346429 §
§ |2694.1612774-10 | 285531 | 2937-87 | 302185 | 3107-32 5194-36 | 3283-07 | 3373-54 | 3465.85 | ¢
7 | 269549 | 2775-44 | 285667 | 2039-26 | 3023-25 | 3108-76 8195-83 | 3284-57 | 3375-06 | 3467-40 | 7
8 1269581 | 2776-78 | 2858-04 | 2940-64 | 302467 | 311019 5197-29 | 3286-06 | 3376-58 | 3468-95 | g
8 269813 12778-13 | 2859-40 | 2942-03 | 3026-08 | 311163 319876 | 3287-55 | 337811 | 3470-52 | ¢
10 | 2699-45 1 2779-47 | 2850-77 | 2043-42 | 3027-50 | 3113-07 3200-23 | 3289-05 | 3379-63 | 3472.07 | 19
11 1270078 | 2780-81 | 2862-14 | 2944-81 | 302891 | 3114.51 320169 | 3290-54 | 338116 | 3473-63 | 14
12 12702-102782-16 | 286350 | 294620 | 3030-32 | 311595 3203-16 | 329204 | 3382-68 | 3475-19 | 19
13 1 2703-42 | 2783-50 | 2864-87 | 2047-59 | 303174 | 3117-39 3204-63 | 3293-54 | 338421 | 347675 | 13
18 | 2704-75 1 2784-85 | 286624 | 204898 | 3033.15 | 3118-83 3206-10 | 329503 | 3385-73 | 3478-30 | 91
16 | 2706-07 | 2786-19 | 285760 | 2950-37 | 3034-57 | 3120.27 -3207-56 | 3296-53 | 3387-26 | 3479-86 | 15
18 | 270740 2787-54 | 2868-97 | 2951-76 | 3035-99 | 312171 3209-03 | 32598-03 338879 348142 | 1¢
17 1270872 | 2788-89 | 2870-34 | 2953-15 | 3037-40 | 312316 3210-50 | 3299-52 | 3390-32 | 3482-98 | 17
18 . . . -82 | 3124-60 | 3211-97 | 330102 339185 348454 | 18
. 3126-04 | 3213-44 | 3302-52 | 3393-38 | 348611 19

3127-49 | 3214-91 | 3304-02 | 3394-91 | 348757 | 20

3128-93 | 3216-38 | 3305-52 | 3396-44 | 3489.23 21

S130-37 | 3217-86 | 3307-02 | 3397-97 | 3490.70 29

S131-82 | 3219-33 | 3308-52 | 3399-50 | 3492.35 23

S133-26 | 3220-80 | 3310-02 | 3401-03 | 3493.92 24

3134-71 | 3222-27 | 3311-53 | 340256 | 3495.45 25

3136-15 | 322375 3313-03 | 3404-10 349705 26

3157-60 | 3225-22 | 3314-53 | 3405-63 | 3498.62 27

3139-05 | 3226-69 | 3316-03'| 3407-16 | 3500-18 28

3140-49 | 3228:17 | 3317-54 | 3408-70 | 3501.75 29

3141-94 | 322964 | 3319-04 | 3410-23 | 350327 30

. S143:39 | 323112 | 3320-55 { 341177 | 3504-89 3

. S144-84 | 323260 | 3322-05 | 3413-30 | 3506-45 | 39

.98 [ 2810 3146-29 3.3107.332356;3414-84 3508-02 | 33

31-31:| 2811 - 1 3147-74 | 3235.55 | 3325.07 | 3416-38 | 3509-59 34
132-64. . 314919 | 323703 ; 332657 | 3417-92 | 3511-16 | 38

2733.97 | . 3150-64 | 3238-51 | 3328-08 | 3419-45 | 351273 | 36
'2735-31 | 2815 3152-09 | 3039-98 ) 3329-59 | 3420-99 | 3514.31 | 37
27366 . 3153-54 | 324146 | 333110 | 3422-53 | 3515-83 | 38

397 1'$757-97 | . . 3154-99 | 3242.94 | 333260 | 3424-07 | 3517-45 | 39
:40°"2739. : . 3156-45 | 3244-42 | 3334-11 | 342561 | 3519-02 | 40
41 | 2740-64 | 2821-31 | 2903-30 29.866&.5071 52 | 3157-90 | 3245-90 | 3335-62 | 3427-15 | 352060 | 41
42° | 274197 | 2822.67 | 2904-68 | 2988-08 | 307264 | 3159.35 3247-38 | 333713 '3428-70 | 3522-17 | 42
43 | 2743-31 | 282402 | 2906-06 | 2989-48 | 3074-37 | 3160-81 3248-87 | 333865 | 3430-24 | 3523.75 | 43
44 | 2744-64 | 2825-38 | 290743 | 2990-88 | 3075-80 | 316225 3250-35 | 3340-16 | 3431-78 | 3525-32 | 4a
45 | 2745-88 | 2826-73 | 2908-81 | 2092-29 | 3077-23 | 3163.71 325183 | 334167 | 3433-32 | 3526-90 | 45
46 |2747-31 | 2828-09 | 2910-19 | 2993-69 | 3078-66 | 3165-17 3253-31 | 3343-18 | 343487 | 3528-47 | 48
47 | 2748-65 | 2829-95 | 2911-57 | 299509 | 308009 | 316662 3254-80 | 3344-69 | 3436-4] | 3530-05 | 47
48 1'2749-98 | 2830-81 | 2912:95 | 2995-50 | 3081-52 | 2168-08 3256-28 | 3346-21 | 3437.95 3531-63 | 48
49 | 2751-32 | 283216 { 291433 | 2997-90 308295 | 3169-54 | 3257-77 | 3347-72 | 3439-50 353321 | 49
50 | 275266 | 2833-52 | 2915-72 2999-31 1 3084-38 ; 517099 | 325925 | 3349-24 | 3441.05 3534-79| 50
51 |2754-00 | 2834-88 | 2917-10 | 3000-71 | 2085-81 | 3172-45 3260-74 | 3350-75 | 3442-59 | 3536.37 | &1
52 |2755-33 : 283624 | 2918-48 | 300212 ! 3087-24 | 3173.91 3262-22 | 3352-27 | 344414 | 3537.95 | 592
53 | 275667 | 2837-60 | 2919-85 | 3003-53 | 3088-67 | 3175.37 3263-71 | 3353-78 | 3445-69 | 3529.53 | 53
54 | 275801 | 283896 | 2921-24 | 3004-93 | 309010 | 3176.85 3265-20 | 3355-30 | 3447-23 | 354111 | B4,
55 | 2759-35 | 2840-32 | 292263 | 3006-34 | 3001-53 | 3178-28 3266-68 | 3356-82 | 3448-78 | 354265 | &5
56 2760-69 | 284168 2924-01 | 3007-75 | 3092.97 | 317974 3268-17 | 3358-33 | 3450-33 | 3544-27 | 56
57 | 276203 | 284304 ; 2925-39 | 3009-16 | 3094-40 | 3181.20 3269-66 | 3359-85 | 3451-88 | 3545-85 | 67
58 | 2763-37 | 2844-40 | 2926.78 | 3010-56 | 3095-83 | 3182-65 3271-15 | 3361-37 | 345343 | 3547-44 | &g
59 | 2764-71 | 2845-77 | 2928-16 | 3011-97 | 3097-27 | 318413 3272-64 | 336289 | 3454:98 | 3549-02 | B9 |
60 | 2766-05 | 2847-13 | 2929-55 | 3013-38 | 3038-70 3185-59 | 3274-13 | 3364-41 | 3456-53 | 3550-60 | go
M 41° 42° 43° 44° 45° , 47¢ I 48° 49° 50° M A
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224

( Terrestrial Spheroid) MERIDIONAL PARTS. Compression ss3azs

5t°

52°

53° { 54> | s55°

56°

57°

58° .

59°

wﬂ

3552-19
3553-77

vo~Ne nawp-s ol X
$

%8 BELSS BEEYS BEELY SUENE BRRERY B
R

355060 |

3646-74
3648-36
3649-98
3651-60
3653-22
3654-84
3656 47

3746-71
3748-37
3750-03
3751-69
3753-35

3755-01
375667
3758-33
3760-00
376166
3763-33
| 3764-99

376666
3768-32
3769-99
377166
3773-33
377499
377666
3778-33
3780-00
-3781-68
3783-35
3785-02
378669

3788-37
- 3790-04
3791-72
3793-40
379507

3796-75
3798-43
3800-11
3801-79
3803-47
3805-15
3806-83
3808-51
3810-19
3811-88

; 3813-56
| 3815-25

3818-62
| 3820-30
| 3821-99

3823-68
3825-37
3827-06
3828-75
3830-44
3832:13
3833-82
3835.52
3837-21

3842-29
3843-99

3745-05 | 3845-69 | 3948-78

' 3860-99 | 396446

'3891-76 | 3996-01

1 3816-93 i

3838-90 |
3840-60 |

384569 |

3847-38 | 3950-52 |
3849-08 | 3952-26 |
3850-78 | 3954-00
2852-48 | 3955-74
385418 | 3957-48
3855-88 | 3959-23
2857-58 | 3960-97
3859-29 | 3962-72

3862-69 | 3966-21
3864-40 | 3967-96
3866-10 | 3969-70
3867-81 | 3971-45
3869-52 | 3973-20
3871-22 1 3974-95

3972-93 | 3876-70
3874-64 | 3978-46
3876-35 | 3980-21
3878-06 | 3981-96
3879-T7 | 3983-T1
3881-48 : 3985-47
3883-19 | 3987-22
3884-91} 3388-98
3886-62 | 3990-74
3888-33 | 3992-49
3890-05 |'3994-25

3893-48 | 3997-T7

3902-07 | 4006-58
3903-79 | 4008-35
3805-51 | 4010-11

3907-24 ; 4011-88
3903-96 | 4013-64.
3910-68 | 4015-41
3912-41 | 4017-18
3914-13 | 4018-95
3915-86 | 402072
3917-58 | 4022-49
3919-31 | 4024-26
3921-0% | 4026-03
3922-T7 | 4027-80
3924-50 | 4029-58
3926-23 | 4031-35
3927-96 | 4033:13
3929-69 | 4034-90
393142 | 4036-63
3933-15 | 403845
3934-88 | 4040-23
3936-62 | 4042-01
3938-35 | 404379
3940-09 | 4045-57

3941-83 1 4047-35
3943-56 | 4049-13
39%45-30 | 4050-92
3%47-04 | 4052-70
3948-78 | 4054-48

4054-48
4056-27
4058-05
40539-84
4061-63
4063-41
406520
4066-99
4068-78
4070-57

-4072:37

4074-16
4075-95
407775
4079-54
4081-%4
4083-13
4084-93

4101-14
4102-95
4104-75
4106-56
4108-37

4110-18

4111-99

4113-80
4115-61
4117-42
4119-23
4121-05

412286 |
412467 |
4126-49

4128-31
4130-12
4131-94
4133-76
4135-58

4137-40
4139-22

4141-04:

4142-87
4144-69

4146-52
4148-34
4150-17

4153-82

4155-85
4157-48
4159-31
4161-14
4162-97

4151-99 ;

4162-97

4164-81
4166-64
4168-47
4170-31
4172-14

4173-98
4175-82
4177-66
4179-50
4181-34

4183-18
4185-02
4186-86
4188-71
4190-55

4192-40
4194-24
4196-09
4197-%4
4199-79

4201-64
4203-49
4205-34
4207-19
4209-04

4210-90
4212-75
4214-61
4216-46
4218-32

4220-18
4222-04
4223-90
4225-76
4227-62

422948

4231-34
423321
423507
4236-94
4238-80
424067
4242-54
4244.41
4246-28
4248-15
4250-02
4251-89
425377
4255-64
4257-52
4259-39
426127
426315
4265-02
4266-90
4268-78
4270-67
427255
427443

427443

4276-31
4278-20
4280-08
4281-97
4283-86
4285-75
4287-64
4289-53
4291-42
4293-31

4295-20
4297-09
4298-99
4300-89
4302-78

4304-68 |-

4306-58
4308-48
4310-38
4312-28

4314-18

4316-08 |

4317-98
4319-89
4321-79

'4323-70

4325-61
4327-52
4329-42
4331-33
4333-24
4335-16
4337-07
4338-98
4340-90
4342-81
434413

4346-65 !

4348-56 ¢
4350- 48

435240

435432 |

4356-25
4358-17
4360-09
4362-02
4363-94
4365-87
4367-80
4369-72

4371-65
4373-58
4375-51
4377-345
4379:38

4381-31
4383-25
4385-18
4387-12
4389-06

4389-06
4391-00
4392-%4
4394-88
4396-82
4398-76

4507-08
4509-07
4511-07
4513-07
4515-07
4517-07

4519-08
4521-08
4523-08
4525-09
4527-09
4529-10
4531-11
4533-12
4535-13
4537-14

4539-15

'4541-17

4543-18
4545-20

454721

4549-23

‘| 4551 25
14553-27

4555-29
4557-31
4559-33
4561-36
4563-38

| 4565-41

4567-44

4569-46
457149
4573-52
4575-55

4577-59

4579-62
4581-65
4583-69
4585-72

1 4587-76

4589-80
4591-84
4593-83
4595-92
4597-96
4600-01
4602-05
4604-10
4606-15
4608-19
4610-24
4612-29
4614-34
4616-40
4618-45
4620-50

4622-56

4624-62
4626-67
4628-73
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225

33
(Terrestrial Spheroid) MIERIDIONAL PARTS. Compression 793.%—5

61° | 620 | e | 64 | 650 | &6 | 610 | a0 | 69° | 70°

4628-73 14754-29 | 488406 | 5018-36 | 5157-57 | 5302-11 5452- 43{560909‘5772-68 5943-89

4630-79 1 4756-42 | 4885-26 | 5020-64 | 5159-93 | 5304-56 5454-99 | 5611-76 | 5775.47 | 5046-82
4632-85 4758-55 | 4888-46 | 5022-92 | 5162- 30 | 5307-02 | 5457- 55[5614 ‘43 | 5778-26 | 5949-74
4634-92i4760-68 4890-66 | 502520 { 5164-67 | 5309-48 | 5460-11 | 5617-10 578105 | 5952-67
6636-98 , 4762-81 | 4892-87 | 5027-48 | 5167-04 | 5311-94 5462-67 | 5619-77 | 5783-85 | 5955-60
4639-04 | 4764-94 | 489507 | 502977 | 5169-41 | 5314-40 5465-24 | 5622-45 | 578665 | 5958-53

4641-11 14767-08 | 4897-28 | 5032-05 | 5171-78 | 5316-87 5467-81 | 5625-13 | 5789-45 | 5961-47
4643-17 | 476921 | 4899-49 | 5034-34 | 5173-15 5319-34 | 5470-37 | 5627-81 | 5792-25 | 5954-40
4645-24 1 4771-35 | 4901-70 | 5035-63 | 517652 5321-80 | 5472-94 | 5630-49 | 5795-05 | 5057-34
4647-31 1 4773-48 | 4903-91 | 5038-92 | 5178-90 | 5324-27 5475-51 | 5633-17 | 579786 | 5970-28
4649-38 | 4775-62 | 4906-12 | 5041-21 | 5181-28 | 5326-74 5478-09 | 5635-86 | 580066 | 5973-23 | 10

4651-45 | 4T77-76 | 4908-23 ' 5043-50 | 5163-66 | 5329-22 5480-66 | 5638-54 | 5803-47 | 5976-17 | 11
4653-52 ; 4779-90 | 4910- 5:;504580 5186-04’5331-69 5483-24 : 5641-23 | 5806-29 |.5979-12 [ 12
453550'4782-04 4812-76 1 5048-09 | 518842 | 5334:17 | 5485.82 5643-92 | 5809-10 | 598207 | 13
4857-67 ; 4784-18 4914'98,‘5050-39 5190-80 | 5336-65 | 5488-40 | 5646-62 | 5811-92 5985-03 | 14
4659-75 1 4786-33 | 491720 | 5052-69 | 5163-19 | 5339-13 5490-98 | 5649-31 | 5814-74 | 5837-98 | 1§

14

15

16 | 4661-82 1 4788-47 | 491942 | 5054-99 5195-57 | 534161 | 5493-57 | 5652-01 | 5817-56 | 5500-94 16
17 | 4663:90 | 4790-62 | 492164 ; 5057-29 | 5197.95 5344-09 | 5496-15 | 5654-71 | 5820-38 | 5993-90 17
18, /1 4665-98 | 4792-77 | 4923-85 | 5059-59 | 5200-35 | 5345:57 5498-74 | 5657+41 | 5823-21 5996-86( 18
19.. | 4668-06 | 4794-92 | 4926-08 | 5061-89 5202-74 | 5349-06 | 5501-33 | 5660-11 | 5826-04 5999-83 | 19
20 | 467014 |:4797-07 | 4928-30 | 5064-20 | 5205-14 | 5351 -55 5503-92 | 5662-82 | 5828-87 6002-80
21| 4672:22 | 4799-22 | 4930-53 | 506651 5207-53 | 5354-04 | 550651 | 5665-52 | 5831-70 600577
22'- | 4674-30 | 4801-37 | 4932-76 | 5068-81 | 5209-92 | 5356-53 -5509-11 | 5668-23 | 5834-53 | 6008-74
23+ | 4676-39 1'4803-52 | 4834-99 | 5071-12 | 521232 : 5358-02 8511-71 | 5670-94 | 5837-37 | 6011-72
24 | 4678-47.1.4805-68 | 4937-22 | 507343 { 521472 5361-51'| 5514-31 | 567366 | 5840-21 | 601469
25 | 4B6B0-56 | a807-83 | 4939+45 | 5075-75 | 5217-12 | 5364-01 '5516-91 | 5676-37 | 5843-05 | 6017-67
26 [4682-65 | 4809-99 ; 4941-68 | 5078-06 | 5219-52 | 5366-51 S5519-51 | 5679-09 | 5845-89 | 6020-66
2T | 4684-74 | 4812-15 | 4943-91 | 5080-27 | 5221-93 | 5369-01 5522-11 | 5681-81 | 5848-74 | 6023-64
28 4686-83 | 4814-31 | 4946-15 | 508269 | 5224-33 | 5371-51 | 5524-72 5684:53 | 5851-58 | 6026-63
9
30
31
32
33
34
35
36
37
38
33
45
o1
42

X

VAP AW O

i wd eh wh
WS COOND - o | T

4688-92 | 4816-47 |-4948-38 15085-01 | 522674 | 5374-01 | 5527-33 5687-25 | 5854-43 | 6029-62
4691-01 ; 4818-63 [ 4950-62'; 5087-33 { 5229-14 | 5376-51 5529-94 | 5689-98 | 5857-29 | 6032-61

469510 ; 4820-79 | 4952-86 | 5089-65 | 5231-55 5379-02 | 5532-55 | 569270 | 5860-14 | 6035-60
4695-19 | 4822-96 | 4955-10 : 5091-97 | 5233-96 | 538153 5535-16 | 5695-43 | 5863-00 | 6038-60
4697-29 :4825-12 | 4957-34 | 5094-29 | 5236-38 | 538404 5537-78 | 5698-16 ; 5865-86 | 6041-60
4699,-39.14827-29 4859-38 | 5096-62 | 5238-79 | 5386-55 | 5540-39 | 5700-90 5868-72 | 604460
470148, 482946 | 4951-83 | 5098-94 | 5241-2] | 538906 5543-01 | 5703-63 | 587158 | 6047-61
4703-58| 483163 | 495407 ; 5101-27 | 5243-62 | 539157 5545-63 | 5706-37 | 5874-44 | 6050-62
4705-68 : 4833-80 | 4966-32 | 5103-60 | 5246-0% | 539%-09 5548-25 | 5709-11 | 5877-21 | 6053-63
4707-78 1 4835-97 1'4958-57 | 5105-93 | 5248-46 | 5396- -61 | 5550-88 | 571185 | 5880-18 | 6056-64
4703- 89'483814 4970-82 1 5108-26 | 5250-88 i 5399-13 | 5553-50 | 571459 5883-05 | 6059-65
4711:89! 1 4840-32 | 4973-07 | 5110-60 | 5253-31 | 540165 | 5556:13 | 5717-34 | 5885-93 | 6062-67

471409" 4842-49 1 4975-32 | 5112-93 | 5255-73 | 540417 | 5558-76 | 5720-09 5888-80 | 6065-69
4716- 20;484467 4977-57 | 5115-27 | 5258-16 | 540670 | 5561-39 | 5722-84 | 5891 -68 6068-71
43 [4718-30! ; 4846-85 | 4979-83 | 5117-61 | 5260-59 | 5409-22 | 556403 | 5725.59 5894-56 | 607173
44 |4720-41 ! 484903 4982-08 1 5119-95 | 526302 | 5411-75 | 556666 | 5728-34 | 5897-45 6074-76
45 | 4722-52 | 4851.21 : 4984.34 5122-29 | 5265-45 | 5414-28 | 5569-30 | 5731-10 |- 5900-33 6077-79

46 472463|4853 -39 1 4986+60 | 5124-63 | 5267-88 | 5416-81 | 5571-94 | 5733.85 5903-22 | 6080-82
47 | 4726-74 ; 4855-57 1 4988-86 | 5126-97 | 5270-31 | 5419-34 5574-58 | 5736-61 | 5906-11 | 6083-86
43 | 4728-86 | 4857-76 | 4991-12 5129-32 | 5272-75 | 5421-88 | 5577-23 | 5739-37 | 5909-00 6085-90
49 [4730-97 | 4859-94 { 4993-38 | 513166 | 5275-19 | 5424-42 5579-87 | 5742-14 | 5911-90 | 6089-94
5C | 4733-08 | 486213 ! 499565 | 5134-01 | 5277-63 | 5425-96 5582:52 | 5744-90 | 5914-80 | 6092-98

§1 14735-20 ' 4864-31 | 4997-91 | 5136-36 | 5280-07 | 5429-50 5585-17 | 5747-67 | 5917-70 | 609602
52 | 4737-32 | 486650 | 5000-18 | 5138-71 | 5282-51 | 5432-04 | 5587-82 5750-44 | 5920-60 | 6099-07
53 14739-43 ; 4868-€9 | 5002-45 | 5141-06 | 5284-95 | 5434-58 | 5500-47 5753-21 | 5923-50 | 6102-12
54 [4761-55 | 487088 | 5004-72 | 5143-42 | 5287-40 | 5437-13 | 5593-12 5755-99 | 5926-41 | 6105-17
85 |4743-67 | 4873-08 | 5006-99 | 5145-77 | 5289-85 | 5439-67 5585-78 | 5758-76 | 5929-32 | 6108-23

b6 [4745-80 | 4875-27 | 5009-26 | 5148-13 | 5292-30 | 5442-22 | 5508-44 5761-54 | 5332-23 | 6111-28
57 |4747-92 | 4877-47 | 5011-53 | 5150-49 | 5294-75 | 5444.77 5601-10 | 5764-32 | 5935-14 | 6114-34
58 (4750-04 | 4879-66 | 501381 | 5152-85 599720 5447-32 | 5603-76 | 5767-11 | 5938-05 | 6117-41
59 |4752-17 (4881-85 | 5016-08 | 5155-21 | 5209-65 | 5449-88 | 5606-42 5769-89 | 5940-97 | £120-47
60 |4754-29 4884-06[5018-36 5157- 57[530211 5452-43 | 5609-08 | 5772-68 | 5943-83 | 6123-54

M ogle | 620 ‘ 63° | 64° | 65° | 66° | 67° | 68° | 690 | 70
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226

(Terrestrial Spheroid) MERIDIONAL PARTS.

: 1
Compression 553753

M| 7o | o722 | 730 | 740 | 75° | 760 | 7o | 78° | 79° | 80° | M
0 | 6123-54 | 631255 | 6512-01 6723-21'6947-70 T1B7-33 | 7444-37 | T721-64 | 8022-70 | 8352-11 0
1 |6126-61|6315-78 | 6515-43 | 6726:84 | 6951-56 | 719146 | T448-81 | T726-45 | B027-94 | 8357-87 1
2 |6129-68|6319-02 | 651885 | 6730-47 | 6955-43 | 7195-60 | 7453-26 | 713127 8033-19 | 8363-65 2
3 | 6132.76 | 6322-26 | 6522-28 | 6734-11 | £6959-30 | 7199-74 | 7457-72 | T736-09 8038-45 | 8369-43 3
4 |6135-84 | 6325-51 | 6525-T1 | 6737-75 | 6963-18 | 7203-89 | 7462-19 | 7T740-92 | 8043-72 | 8375-22 4
5 |6138-92]6328-75 | 6529-14 | 6741-39 ; 6967-06 | 7208-05 | 7466-66 | T745-76 | 8048-93 | 8381-02 5
8 |6142-00 68332-00 | 653258 | 6745-04 | 6970-95 | 7212-21 | 7471-13 | 7750-61 | 8054-27 | 8386-83 ]
7 | 6145-09 ! 6335-26 | 6536-02 | 6748-69 | 6974-84 | 7216-37 | 7475-61 | 775546 | 8059-56 | 8392-65 7
8 |6148-18| 6338-51 | 6539:46 | £752-34 | 6978-T3 | 7220-54 | 7480-10 | 7760-32 | 8064-86 | 8398-48 8
g | 6151-27 | 6341-77 | 654291 | 6756-00 | 6982-63 | 7224-71 | 7484-59 | 7765-18 | 8070-17 | 8404-32 9
10 | 6154-37 | 6345-03 | 6546-36 ; 6759-66 | 6986-53 | 7228-89 | 7489-09 | T770-05 | 8075-49 | 8410-17| 10
11 | 6157-46 | 6348-30 | 6549-81 6763-32;6990-4-4 7233-07 | 7493-58 | T774-93 : 8080-81 | 8416-03 | 11
12 | 6160-56 | 6351-57 | 6553-27 | 6766-99 : £994-35 | 7237-26 | 7498-10 | 7779-82 | 8086-14 | 8421-90| 12
13 | 6163:66 | 6354-84 | 6556-73 | 6T70-67 ; 6998-26 | 724145 | 7502-62 | 7784-71 | 8091-48 | 8427-78| 13
14 | 616677 | 6358-11 | 6560-19,; 6774-34 | 7002-18 | 7245-65 | 7507-14 | 7789-61 | 8096-83 | 8433-67 | 14
15 | 6169-88 | 6361-39 | 6563-65 | 6T78-02 | 7006-11 | 7249-85 |{.7511-66 | 7794-51 | 8102-18 | 843956 | 15
16 | 6172-99 | 6364-67 | 6567-12 | 6781-T1 | 7010-03 | 7254-06 7516-19 | 7799-43 | 8107-55 | 844547 | 16
17 | 6176-10 | 8367-95 | 6570-60 | 6785-40 | 7013-97.17258-27 | 7520-73 | 7804-35 | 8112-92 | 8451-39 | 17
18 | 6179-21 ! 6371-23 ! 6574-07 | 6789-09 | T017-90 | 7262-49 | 7525-28 |.7809-27 | 8118-30 , 8457-32| 18
19 | 6182-33|6374-52 | 6577-55 | 6792:78 | 7021-84 | 7266-72 | 7529-83 | 7814-21 | 8123-69 846326 | 19
20 | 6185-45! 6377-81 | 6581-04 | 6796-48 | 7025-79 [ 7270-95 | 7534-38 | 7819-15 | 8129-09 | 8459-21 | 20
24 | 6188-58 | 6381-11 | 6584-52 | 6800-18 | 7029-74 | 7275-18 | 7538-%4 | 7824-09 | 8134-49 | 8475-17| 2

{22 -|8191-70 | 6384-41 | 6588-01 | 6803-89 | 7033-69 | 7279-42 | T543-51 | 7829-05 | 8139-91 1 8481-14 | 22
23 | 6194-83 | 6387-71 659150|6807-60 7037-65 | 7283-66 7548-09 | 7834-01 | 8145-33 | 8487-12 | 23
24 | 6197-97 | 6391-01 | 6595-00 | 6811-32 | 7041- 62 7287-91 | 7552-67 | 7838-98 | 8150-76 | 849311 | 24
25 | 6201-10 | 6394:32 | 6539850 | 6815-04 | 7045-58 |.7292-16 |.7557-25 | 7843-95 | 8156-20 | 8499-11 | 25
28 |.6204-24 | 6397-63 | 6602-01 | 6818-76.| 704956 | 7296-42 | 7561-84 | 7848-93 | 8161-65 | 8505-12 | 28
27 | 6207-38 | 6400-94 | 6605-51 | 6822-49 7053-53 | 7300-69 | 7566-44 | 7853-92 | 8167-10{ 8511-14 | 27
28 | 6210- 52 6404-96 | 6609-02 | 6826-22 1 7057-51 | 7304-95 | 7571-05 | 7858-92 | 8172-57 | 8517-1T | 28
29 | 6213-65 | 6407-58 | 6612-54 | 6829-95 | 7061-50 | 7309-23 | 7575-66 | 7863-93 | 8178-04 | 8523-21 | 29
30.-| 6216-81 | 6410-90 | 6616-05- 6833-69 | 7065-49 | 7313:51 | 7580-27 |.7868-94 | 8183-52:8529:26 | 30
31 [ 6219-96 | 6414-22 | 6619-57 | 6837-43 | T069-48 | 731779 | 7584-89 | 7873-95 | 8189-01 ; 8535-33 | 31
312 | 6223-12 | 68417-55 | 6623-10 | 6841-18 | 7073-48 | 7322-08 | 7589-52 | 7878-98 | 8194-51 ; 8541-40| 32
33 | 6226-27 | 6420-88 | 6626-563 | 6844-93 | 7077-49 | 7326-38 | 7594-15 | 788401 8200-02 ; 8547-49| 33
34 | 6229-43 | 6424-22 | £830-16 ! £848-68 | 708149 | 7330-68 | 7598-79 | 7889-05 : 8205-54 | 8553-58 | 34
35 | 6232-59 | 6427-55 | 6633-69 | 6852-44 | 708551 | 7334-98 | 7603-44 | 7894-10 | 8211-06 : 8559-69| 35
36 | 623576 | 6430-89 | 6637-23 | 6856-20 | 7089-52 | 7339-29 | 7608-09 ; 7899-15 . 8216-60 | 8565-80 | 36
37 | 6238-92 ! 6434- 24@640-77 6359-97 | 7093-54 | 7343-61 | 7612-75 | 7904-21 | 8222-14 | 8571-93 | 37
38 | 6242-09 | 8437 58;6644-32 6863-74 | 7097-57 | 7347-93 | 7617-42 ; 7909-28 | 8227-69 | 8578-07 | 38
39 | 6245-27 | 6440-93 : 6647-87 | 6867-51 | 7101-60 | 7352-26 | 7622-09 | 7914-36 | 8233-25 | 8584-22 | 39
40 | 6248-44 | 6444-29 | 665142 | 6371-29 | T105-64 | 7356-59 | 7626-76 | 7919-44 | 8238-82 | 8590-38 | 40
41 | 625162 | 6447-64 | 6654-97 | 6875-07 | 7109-68 | 7360-93 | 763145 | 7924-53 | 8244-40 | 8596-55 | 41
42 | 6254-80 | 6451-00 | 6658-53 | 6878-86 | 7113-72 | 7365-27 | 7636-14 | 7929-63 | 8249-98 | 8602-73 | 42
43 | 625799 | 6454-36 | 6662-10 | 6882-65 | T117-77 | 7369-62 | 7640-83 | 7934-74 | 8255-58 | 8608-92| 43
44 | 6261-17! 645773 | 6665-66 | 6886-44 | 7T121-83 | 7373-97 | 7645-53 | 7939-85 8261-19| 8615-12| 44
45 | 6264-35 | 6461-10 | 6669-23 | 6890-24 | T125-88 | 7378-33 | 7650-24 | 7944-97 | 8266-80 | 8621:34 | 45
48 | 626756 | 6464-47 | 6572-81 | 6894-04 | 7129-95 | 7382-69 | 7654-96 ; 7950-10 | .8272-42 8627-56| 46
47 | 627075 | 6467-84 | 6676-38 | 6897-85 | T134-02 | 7387-06 : 7659-68 | 7955-24 | 8278-05 | 8633-80 | 47
48 | 6273-95 | 847122 | €679-96 | 620166 | T138-09 7591-44‘766441 7960-38 | 8283-701 863005 | 48
349 | 6277-15 | 6474-60 | 668355 | 6905-47 | 7142-17 | 7395-82 | 7669-14 | 7965-53 8289-3518646-31 49
50 | 6280-351 6477-99 | 6687-14 | 6909-29 | 7146-25 | 7400-21 | 7673-88 | 7970-69 | 8295-01 £652-:58| 50
5 638346-648138 6690-73 | 6913-11 | 7150-33 | 7404-60 | 767863 | 7975-85 &}006{: 8658-86 | 51
52 6...8677 6184-77 | 6694:32 | 6916-94 | 7154-42 | 7408-99 | 7683-38 7981-03 | 8306-35 1 8665-15| 52
53 | 6289-98 ' 6488-15 | 6397-92 | 6920-77 | 7T158-52 | 7413-40 | 7688-14 | 7986-21 | 8312-04 | 867146 | 53
54 629320‘649156 6701-52 | 6924-60 | 7162-62 | 7417-80 | 7692-90 | 7991-40 | 8317-74 | €677-77 54
55 | 6296-42 | 6494-96 | 6705-13 | 6928-44 | T166-73 | 742222 | 7697-68 | 7996-59 | 8323-44 | £684-10 55
56 | 6299-64 | 498-16 | 6708-T4 | 6932-28 | 7T170-84 | 7426-64 | 7702-46 | 8001-80 8329-161 8690-44| 58
57 | 6302-861 6501-77 | 6712-35 | 6936-13 | 7174-95 | 7431-06 | T707-24 8007-01 | 8334-88 | £696-79 | 57
58 | 8306-09 | 6505-18 | 671597 | £539-98 | 7179-07 | 7435-49 | 7712-03 | 8012-23 | 8340-62 8703-15| 58
59 | 6309-32 ! 6508-59 | 6719-59 | 6943-84 | 7183-20 | 7439-93 | 7716-83 | 8017-46 8346-36 | §709-52| 59
60 | 6312-55 6512-01‘6723-21 §947-70 | 7187-33 | 7444-37 | T721-64 | 8022-70 | 8352:11 ) 8715-91| €0
M! 71° | 720 | 14 | 75° | 76° | 77° ] 782 | 79° | 80° | M




227
35

 Terrestrial Spheroid) MERIDIONAL PARTS, Compressioniﬁ

8l° | 82 | 83 | 84 | 850 | s | a1 | 88 | sy

8715-81| 912225 | 9582-55 | 10113-57 10741-27 | 11509-13 12498-70‘13.893-00 16276-12

8722-31 | 9129-44 | 959077 10123-15 1 10752-76 | 11523-50 12517-86 [ 1392178 | 16333-90
€72872 | 9136-65| ©9599-00 | 1013276 1076429 | 11537-92 | 12537-12 13950-79 | 1639267
8735-14 | 9143-87 | 9607-26 |10142-39 10775-86 | 11552-41 | 12556.50 13980-06 | 16452-46°
8741-57 | 9151-10| 961553 | 10152-05 10787-47 | 11566-96 | 12575-99 14009-57 | 16513-31
€748-01 | 9158-35 | 9623-82 | 10161-74 10799-12 | 11581-56 | 12595.59 14039-34 | 16575-25

8754-47 | 9165-62 | 9632-13 | 1017145 10810-30 | 11596-23 | 1261529 14069-37 | 16638-34
8760-94 | 9172:90 | 9540-47 | 10181-19 10822-53 | 1161097 ! 12635.11 14089-66 | 16702-60
8767-42 | 9180-20 | 9648-82 | 10190-96 10834-30 1 11625-77 | 12655-05 14130-23 | 16768-08
7731 | 9187-51 | 9657-19 | 10200-76 10846-10 | 11640-63 | 12675-10 14161-06 | 16834-84
8780-42: 9194-84 | 9665-59 | 10210-58 10857-95 { 11655-55 | 12695.27 14192-18 | 16902-92

8786-94 | 920219 | 9674-00 | 10220-43 10869-84 | 11670-54 | 12715-56 14223-58 | 1697237
8793-47 | 9209.55 | 9582-43 | 10230-31 10881-77 1 1168560 | 12735-97 14255-27 | 17043-26
880001 , 9216-92 | 9590-89 | 10240-22 10893-74 1 11700-72 | 12756-50 14287-25 | 17115-64
8806-56 | 9224-31 | 9599-37 | 10250-16 10905-75 | 11715-91 | 12777-16 14319-54 | 17189-57
8813-13 | 9231-72| 9707-86 | 10260-13 10017-81 | 11731-16 | 12797-94 | 14352 13 17285-13

8819-711.9239-14 | 9716-38 | 1027012 | 10929-1 | 11746-49 | 1218.85 14385-03 | 17342-39
17 | 8826-30| 924658 | 9724.92 | 10280-15 | 10942-05 | 11761.83 | 15839.88 | 1441825 | 1742142
8832-90 | 9254-04 | 9733-48 | 10290-20 | 10954-23 | 1177734 1235104}14451 79| 17502-32
xS 35 |oo3252) 926151 9742061030028 | 1096645 | 11792-87 | 12862.34 | Jaano s 17585.16

20 | 8846-15| 9268-99 | 9750-66 | 10310-39 | 10978-72 | 11808-47 | 1200577 14519-88 | 17670-05

21 885279 |- 9276-50 | ©759-28 | 10320-54 10991-03 | 11824-14. 12925:32.114554-44 | 17757-09.
'| 8859-44 |- 9284-02 |-.9767:93120330:71 - 11003-39 | 11839-89 | 1294702 14589-34 [117846:39
8866-11 |, 9291-55 | 9776-80 | 10340-9] 11015-79 | 11855-70 | 12968-85 14624-60 | 17938-07
8872-79 ; '9299-10 | 9785-29 | 10351-14 11028-24 | 11871-59 | 12990-83 14660-23 | 18032-26
8879-48 | 9306-67.| . 9794-00 |- 10361 -40 11040-73 | 11887-55.| 13012.94 14896-24.1 18129-11
8886-19-'9314-26 | -9802-73 | 1037170 11053-27 | 11903-59 | 13035-20 14732-62° 1822876 | .26
889291 : 9321-85 | '9811-48 | 10382-02 11065-85 | 11919-70 | 13057-61 1 14769-39 1 18331-39 | 27
8899-64 | 9329-48 | 9820-26 | 10392-37 11078-48 | 11935-89 | 1308015 14806-56 | 18437-18 | 28

8206-38; 9337-11 | 9829-06 | 1040276 11091-15 | 11952-15 | 13102-85 14844.14 | 18546-32 | 29
: "14 1 9344-76 | -9837-88 | 10413-18 | 11103-87 11968-49 | 13125-70 | 14882-13.} 18659-05- - 30.

891991 | 9352.43 | 984673 | 10423-63 11116-64 | 11984-91 | 13148-70 | 14920-54 18775-59 | 31
8926°70 | 9350-12 | 98535-59 | 10434-11 11129-46 | 12001-41 | 13171-86 | 14959-39 18896-23 | 32
8933-50 1 9367-82| 9864-48 | 1044462 11142-32 I12017-99 13195-18 | 14998-68 [ 1902125 | 33
€340-31 ;- 9375-54 | 9873.39 1045516 11155-23 | 12034-65 | 1321865 15038-43 1 19150-99 | 34.
€947-13 1.-9383-28 | 9882-33 | 10465-74 11168-19 | 12051-38 | 13242-28 15078-64 | 19285-83 | 35
8953-97 1 9351-03| 9891-29 | 10476-35 11181-20 | 12068-20 | 13266-08 15119-33 | 19425-16 | 36
£960-82 |°-9398-80 | 9900-27 | 10485-99 1119426 | 12085-11 | 13290-04 | 15160 51 119572-47 | a7
8S67-68 |- 9405-29 | ©909-28 10497-66 | 11207-37 | 12102-09 11331417 [15202 18 119725-29 | 38

COBND W= o

o ol ol wad oh ol b
P bR COOND nawe-= o T

=
o

REBRE 83353 azonz

EUE EREBY BRI BRLR
3
&
iy

38 |8974-56 ] 9414-40 9918-31 | 10508-37 11220-53 [ 12119-16 13338-48 | 15244-35 19885-21 | 239
40 |8981-451 9422.23 ©927-36 1 1051911 | 11233.73 12136-32 | 13362-95 | 15287- -07 | 2005294 | 40
41 8388-36 ! 9430-07 ©936-44 | 10529-89 | 11246-99 1215356 | 1338760 | 15330-32 | 20229.28 41
42 | 8995-28| 9437-93 9945-54 | 10540-70 11260-30 1 12170-89 | 13412- 43|15374 12 | 20415-15 | a9
43 | 900221 | 9445-81 9954-66 1 10551-54 | 11273-67 12188"30‘ 3437-44 | 1541848 2061164 | 43
44 | 9009-16 9453-70 ! 9963.81 10562-42 | 11287-08 12205-81 | 1346263 15463-42 | 20820-05 44
45 [9016-12! .9461-62 ©972-98 | 10573-33 11300-55 | 12223-30 13488-01 | 15508-95 21041-92| 43
46 | 9023:09! 9469.55 9982:18 | 1058427 11314-07 | 12241-08 1351357 1 15555-11 2127911 | a¢
47 |9030-08( 9477-50. 999140 1 10505.25 11327-64 | 12258-86 13539-33 | 15601-88 21533-87| a7
48 |9037-09| 948547 10000-65 | 10606-27 11341-27 | 12276-73 1356528 | 15649.31 21803-04 | 48
49 (9044-11| 9493-4p 10009-92 | 10617-32 11354-95 | 12294-69 13591-43]15697-39 22108-16 | &9
50 |9051-14 | 9501-48 10019-21 | 1052840 1136868 | 1231274 13617-78 | 15746-16 22435-81 | &0
51 905818 | 9509-48 10028-53 | 105839-52 11382-47 | 12330-89 13644-33 | 15795-63 22798-02 | 51
52 | 906524 | 9517-53 10037-88 | 10650-68 11396-32 | 12349-14 13671-09 | 15845-81 23202-93 | 529
63 |9072-32| 9©525.59 10047-25 | 10661-88 11410-22 | 12367-48 1369806 | 15896.75. 23661-97| B3
84 (907941 ! 9533-57 10056-65 | 1067311 11424-18 | 12385-92 13725-24 | 15948-45 2419191 | 54
85 (9086-51 | ©541-77 10055-07 | 10684-37 11438-19 | 1240446 13752-64 | 16000-94 2481868 | BS
1 56 | 909363 | 9545-89 10075-52 ( 10695-68 11452-25 | 12423-10 13780-26 | 16054-24 25585-79| B8
5§ | 910076 | 9558-03 10084-99 | 10707-02 11466-39 | 12441-85 13808-10 | 16108-38 26574-77 | B7
B8 910791 | 9566-18 10094-49 | 10718-40 11480-58 | 12460-69 13836-17 | 16163-39 2796866 | 58
59 |9115-07| 9574-25 10104-02 | 10729-82 11494-83 | 12479-64 1386447 | 16219-20 30351-52| B9
60 |9122.25| 9582.55 10113-57 | 10741-27 11509-13 | 12498-70 13833-00 | 1627612 60
M { 8l° ) 82° j 83° | 84° 85° 86° 87° | 8 ‘ 89° | M
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