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RO-TVEY & VOBY-IS VLT

20 B3 1T HORBTN - 20 VOBY TS ST
ang - 2Ng 2 - 8 ang - BHE, a0 - B3 20 - oL a0 - a3 208 - TSI 20 - H 208 - 3D
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(o S5 HOTOLEW (1940-2050AD.)  (35)  DERT BON (008 HERE T HON HOB

22See) alalell-3e -Bal areded Nean
erEBren QoD JH5rIE Hod So(EKesindond &0 @) adisre e FH5nd Teer BOEM &K (8od
DT oo° BeoHERHED. GEEEetH rden oy NEENGH 220 TERE k. 20557003’ S50(E8:59)e50 8°43"
8o, K8 o“aééée'i’s iﬁo@“(o)q)éao KBS® 8-40 S$1585 B Eﬁaﬁg%“ 3%0 2 Jod&ore 5 Jee 12 &Beren
Dotwod. @ 3 IWaPedd Bokd o“aégéé‘s SrDS 9 Blerenre Hotod. K8 9 Blered SV 2 Hod &ore 5
oo 3 erenrr BER0 00BN, e 8%37! zﬁo@‘@q)éao oSS & 9 Bereod Bendd Socknd.
@95’30)3&0 S350 2 ‘éoaéé%me) 5 Joo 21 Serenre Hoddo.
S0 R Do SR 85 &8 Heo Somel H)@E
SN $58nEE Soes So88os® S0 Soos® Lol Sosost HSos
B3ho Bz3ho B3h0 Bedho
8&0 o 5023 oo
0 0 7 0 0 4 6 0] 3 6 0|4 0 0
0 20 6 9 27 4 4 6| 3 3 27 | 3 7 6
0 40 6 7 24 4 2 121 3 1 24| 3 2 12
1 0 6 5 21 4 0 18| 2 11 21 | 2 9 18
1 20 6 3 18 3 10 24 | 2 9 18 | 2 4 24
1 40 6 1 15 3 9 0] 2 7 15 | 2 0 0
2 00 5 11 12 3 7 6] 2 5 12 1 7 6
2 20 5 9 9 3 5 12 | 2 3 9 1 2 12
2 40 5 7 6 3 3 18 | 2 1 6 [0 9 18
3 00 5 5 3 3 1 24 | 1 11 3|0 4 24
s& o B S
3 20 5 3 0 3 0 of 1 9 0] 19 0 0
3 40 5 0 27 2 10 6] 1 6 27 18 6 9
4 00 4 10 24 2 8 12 1 4 24 18 0 18
4 20 4 8 21 2 6 181 1 2 21 17 6 27
4 40 4 6 18 2 4 241 1 0 18 17 1 6
5 00 4 4 15 2 3 0] O 10 15 16 7 15
5 20 4 2 12 2 1 6 O 8 12 16 1 24
5 40 4 0 9 1 11 121 O 6 9 15 8 3
6 00 3 10 6 1 9 18] O 4 6 15 2 12
6 20 3 8 3 1 24 0O 2 3 14 8 21
8&0 o oo SR
6 40 3 6 0 1 6 0] 18 0 0 |14 3 0
7 00 3 27 1 4 6|17 6 18 [13 9 9
7 20 3 1 24 1 2 12 | 17 1 6 13 3 18
7 40 2 11 21 1 0 18| 16 7 24 |12 9 27
8 00 2 9 18 0 10 24 | 16 2 12 12 4 6
8 20 2 7 15 0 0 91| 15 9 0 11 10 15
8 40 2 5 12 0 7 6|15 3 18 |11 4 24
9 00 2 3 9 0 5 12 | 14 10 6 10 11 3
9 20 2 1 6 0 3 18| 14 4 24 |10 5 12
9 40 1 11 3 0 1 24 | 13 11 12 9 11 21
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o 539 WOTPOHEW (1940-2050 A.D.)
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2S50e) alaieli-3e Jal are)ed Mean

ol R woSe JHRE 8 W& Heo Somes s
oy $5%0y8® Sl So880&® Hol Hogos® HSol oS0t ol
Sadko Sadko Saedko Sa@dho
s& (Aot o SR
10 0 1 9 0 10 0 0| 13 6 (00 I°) 6 0
10 20 1 6 27 9 9 0| 13 0 18 9 0 9
10 40 1 4 24 9 6 0| 12 7 6 | 8 6 18
11 00 1 2 21 9 3 0| 12 1 24 | 8 0 27
11 20 1 0 18 9 0 0 11 8 12 7 7 6
11 40 0 10 15 8 9 0 11 3 0 7 1 15
12 00 0 8 12 8 6 0 10 9 18 | 6 7 24
12 20 0 6 9 8 3 0| 10 4 6 6 2 3
12 40 0 4 6 8 0 0| 9 10 24 | 5 8 12
13 00 0 2 3 7 9 O 9 5 12 | 5 2 21
WD, (2le1o) oo SR
13 20 20 0 0 7 6 019 0 0|4 9 0
13 40 19 6 0 7 3 0] 8 6 18 | 4 3 9
14 00 19 0 0 7 0 0] 8 1 6 |3 9 18
14 20 18 6 0 6 9 ol 7 7 24 | 3 3 27
14 40 18 0 o | e 6 ol 7 2 12 |2 10 6
15 00 17 6 0 6 3 0|6 9 0|2 4 15
15 20 17 0 0 6 0 0] 6 3 18 |1 10 24
15 40 16 6 0 5 9 015 10 6 |1 5 3
16 00 16 0 0 5 6 015 4 24 | 0 11 12
16 20 15 6 0 5 3 0] 4 11 12 | O 5 21
XB, 205 o0 v
16 40 15 0 0 5 0 0| 4 6 0 17 0 0
17 00 14 6 0 4 9 0| 4 0 18 16 6 27
17 20 14 0 0 4 6 0| 3 7 6 16 1 24
17 40 13 6 0 4 3 0| 3 1 24 15 8 21
18 00 13 0 0 4 0 0| 2 8 12 15 3 18
18 20 12 6 0 3 9 0| 2 3 0 14 10 15
18 40 12 0 0 3 6 0|1 9 18 14 5 12
19 00 11 6 0 3 3 0|1 4 6 14 0 9
19 20 11 0 0 3 0 0O 10 24 13 7 6
19 40 10 6 0 2 9 0O 5 12 13 2 3
XD, (alela) oo 08
20 00 10 0 0 2 6 0| 16 0 0 12 9 0
20 20 9 6 0 2 3 0| 15 7 6 [ 12 3 27
20 40 9 0 0 2 0 0| 15 2 12 11 10 24
21 00 8 6 0 1 9 0| 14 9 18 11 5 21
21 20 8 0 0 1 6 0| 14 4 24 11 0 18
21 40 7 6 0 1 3 0| 14 0 0 10 7 15
22 00 7 0 0 1 0 0| 13 7 6 10 2 12
22 20 6 6 0 0 9 0| 13 2 12 | 9 9 9
22 40 6 0 0 0 6 0| 12 9 18 | 9 4 6
23 00 5 6 0 0 3 o'l 12 4 24 1 8 11 3
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24 00 4 0 o | 6 7 24 |11 2 12 |7 7 24
24 20 3 6 o | 6 5 21|10 9 18 | 7 2 21
24 40 3 0 o | 6 3 18|10 4 24 | 6 9 18
25 00 2 6 o | 6 1 15|10 o0 0le6 4 15
25 20 2 0 o | s 11 12 |9 7 6|5 11 12
25 40 1 6 o | s 9 9 |9 2 12 | 5 6 9
26 00 1 0 o | s 7 6 |8 9 18 | 5 1 6
26 20 0 6 o | s 5 3|8 4 24 | 4 8 3
5 Bz Boto )
26 40 6 0 o | s 3 o [s 0 0|4 3 0
27 00 5 10 6 | 5 0o 27 |7 7 6|3 9 27
27 20 5 8 12 | 4 10 24 |7 2 12 | 3 4 24
27 40 5 6 18 | 4 8 21 |6 9 18 | 2 11 21
28 00 5 4 24 | 4 6 18 |6 4 24 | 2 6 18
28 20 5 3 o | 4 4 15 |6 0 012 1 15
28 40 5 1 6 | 4 2 12 |5 7 6 |1 8 12
29 00 4 11 12 | 4 0 9 |5 2 12 |1 3 9
29 20 4 9 18 | 3 10 -6 |4 9 18 | 0 10 6
29 40 4 7 24 | 3 8 3|4 4 24 | 0 5 3
30 00 4 6 o | 3 6 0|4 0 0o 0 0
- A
Rlailalallerts) ASoDD [(isseane) -J303a 8T, s
Qn 8 XB, o (lelo) soe3 forTerH oo SR [oebley Qn
S0 &% o S [Bo S (3o O S0 &% |Zo Sfer |Ro O [ S [[o S
1lo3|o0o9|lo3|los|03|osg8|0o7]|o009]| o8 1
2l o6 | 01805009 |06 |016 |014 | o017 ]| 015 2
3|09 | 027 | 08 |014 |09 | 024 |02 |02 | 023 3
4 | o113 | 16011 018 |[013 |12 |o029 | 14| 11 4
5 | 016 | 115 | 014 [ 023 | 016 | 111 |16 | 113 | 1 8 5
6 | 0190 | 124 | 016 | 027 | 019 | 119 | 113 | 121 | 116 6
7 1o22 | 23019 |12 022|127 12020 124 7
8 | o2 | 212 | 022 |16 | 025 | 25 | 128 | 28| 21 8
9 | o028 | 220 | 024 [ 111 | 028 | 213 |25 | 217 | 2 9 9
1011 | 30027 115 |11 | 221|212 228 | 217 10
15| 117 | 415 | 111 | 2 8 | 117 | 4 2 | 318 | 4 8 | 325 15
(20|23 | 60| 124 |30 |23 |512 424|521 | 53 20 )
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g |Proportional Logarithms DEGREES OR HOURS | g
< c
= 0 1 2 3 4 5 6 7 8 9 10 11 12 =
0 - 1.3802 1.0792 9031 7781 6812 6021 5351 4771 4260 3802 3388 3010 0
1 3.1584 1.3730 1.0756 9007 7763 6798 6009 5341 4762 4252 3795 3382 3004 1
2 2.8573 1.3660 1.0720 8983 7745 6784 5997 5330 4753 4244 3788 3375 2998 2
3 2.6812 1.3590 1.0685 8959 7728 6769 5985 5320 4744 4236 3780 3368 2992 3
4 2.5563 1.3522 1.0649 8935 7710 6755 5973 5310 4735 4228 3773 3362 2986 4
5 2.4594 1.3454 1.0614 8912 7692 6741 5961 5300 4726 4220 3766 3355 2980 5
6 2.3802 1.3388 1.0580 8888 7674 6726 5949 5289 4717 4212 3759 3349 2974 6
7 2.3133 1.3323 1.0546 8865 7657 6712 5937 5279 4708 4204 3752 3342 2968 7
8 2.2553 1.3258 1.0511 8842 7639 6698 5925 5269 4699 4196 3745 3336 2962 8
9 2.2041 1.3195 1.0478 8819 7622 6684 5913 5259 4690 4188 3737 3329 2956 9
10 2.1584 1.3133 1.0444 8796 7604 6670 5902 5249 4682 4180 3730 3323 2950 10
11 2.1170 1.3071 0.0411 8773 7587 6656 5890 5239 4673 4176 3723 3316 2944 11
12 2.0792 1.3010 1.0378 7851 7570 6642 5878 5229 4664 4164 3716 3310 2938 12
13 2.0444 1.2950 1.0345 8728 7522 6628 5866 5219 4655 4156 3709 3303 2933 13
14 2.0122 1.2891 1.0313 8706 7535 6614 5855 5209 4646 4148 4702 3297 2927 14
15 1.9823 1.2833 1.0280 8683 7518 6600 5843 5199 4638 4141 3695 3291 2921 15
16 1.9542 1.2775 1.0248 8661 7501 6787 5832 5189 4829 4133 3688 3284 2915 16
17 1.9279 1.2719 1.0216 8639 7484 6573 5820 5179 4620 4125 3681 3278 2909 17
18 1.9031 1.2663 1.0185 5617 7467 6559 5809 5169 4611 4117 3674 3271 2903 18
19 1.8796 1.2607 1.0153 8595 7451 6546 5997 5159 4603 4109 3667 3265 2895 19
20 1.8573 1.2553 1.0122 8573 7434 6532 5786 5149 4594 4102 3660 3258 2891 20
21 1.8361 1.2499 1.0091 8552 7417 6519 5774 5139 4585 4094 3653 3252 2885 21
22 1.8159 1.2445 1.0061 8530 7401 6505 5763 5129 4577 4086 3646 3246 2880 22
23 1.7966 1.2393 1.0030 8509 7384 6492 5752 5120 4568 4079 3639 3239 2874 23
24 1.7781 1.2341 1.0000 8487 7368 6478 5740 5110 4559 4071 3632 3233 2868 24
25 1.7604 1.2289 0.9970 8466 7351 6465 5729 5100 4551 4063 3625 3227 2862 25
26 1.7434 1.2239 0.9940 8445 7335 6451 5718 5090 4542 4055 3618 3220 2856 26
27 1.7270 1.2188 0.9910 8424 7318 6438 5706 5081 4534 4048 3611 3214 2850 27
28 1.7112 1.2139 0.9881 8403 7302 6425 5695 5071 4525 4040 3604 3208 2845 28
29 1.6960 1.2090 0.9852 8352 7286 6412 5684 5061 4516 4032 3597 3201 2839 29
30 1.6812 1.2041 0.9823 8361 7270 6398 5673 5051 4508 4025 3590 3195 2833 30
31 1.6670 1.1993 0.9794 8341 7254 6385 5662 5042 4499 4017 3553 3189 2827 31
32 1.6532 1.1946 0.9765 8320 7238 6372 5651 5032 4491 4010 3576 3183 2821 32
33 1.6398 1.1899 0.9737 8300 7222 6359 5640 5023 4482 4002 3570 3176 2816 33
34 1.6269 1.1852 0.9798 8279 7206 6346 5629 5013 4474 3994 3563 3170 2810 34
35 1.6143 1.1806 0.9680 8259 7190 6333 5618 5003 4466 3987 3556 3164 2804 35
36 1.6021 1.1761 0.9652 8239 7174 6320 5607 4994 4457 3979 3549 3157 2798 36
37 1.5902 1.1716 0.9625 8219 7159 6307 5596 4984 4449 3972 3542 3151 2793 37
38 1.5786 1.1671 0.9597 8199 7143 6294 5585 4975 4440 3964 3535 3145 2787 38
39 1.5673 1.1627 0.9570 8179 7128 6282 5574 4965 4432 3957 3529 3139 2781 39
40 1.5563 1.1584 0.9542 8159 7112 6269 5563 4956 4424 3949 3522 3133 2775 40
41 1.5456 1.1540 0.9515 5140 7079 6256 5552 4947 4415 3942 3515 3126 2770 41
42 1.5351 1.1498 0.9485 8120 7081 6243 5541 4937 4407 3934 3508 3120 2764 42
43 1.5249 1.1455 0.9462 8101 7066 6231 5531 4928 4399 3927 3501 3114 2758 43
44 1.5149 1.1413 0.9435 8081 7050 6218 5520 4918 4390 3919 3495 3108 2753 44
45 1.5051 1.1372 0.9409 8082 7035 6205 5509 4909 4382 3912 3488 3102 2747 45
46 1.4956 1.1331 0.9383 8043 7020 6193 5498 4900 4374 3905 3481 3096 2741 46
47 1.4863 1.1290 0.9356 8023 7005 6180 5488 4890 4365 3897 3475 3089 2736 47
48 1.4771 1.1249 0.9330 8004 6990 6168 5477 4881 4357 3890 3468 3083 2730 48
49 1.4682 1.1209 0.9305 7985 6975 6155 5466 4872 4349 3842 3461 3077 2724 49
50 1.4594 1.1170 0.9279 7966 6960 6143 5456 4863 4341 3875 3454 3071 2719 50
51 1.4508 1.1130 0.9254 7947 6945 6131 5445 4853 4333 3868 3848 3065 2713 51
52 1.4424 1.1091 0.9228 7929 6930 6118 5435 3844 4324 3860 3441 3059 2709 52
53 1.4341 1.1053 0.9203 7910 6915 6106 5424 4835 4316 3853 3434 3053 2702 53
54 1.4260 1.1015 0.9178 7891 6900 6094 5414 4826 4308 3846 3428 3047 2696 54
55 1.4180 1.0977 0.9153 7873 6885 6081 5403 4117 4300 3838 4221 3041 2691 55
56 1.4102 1.0939 0.9128 7854 6871 6069 5393 4808 4292 3831 3415 3034 2685 56
57 1.4025 1.0902 0.9104 7836 6856 6057 5382 4798 4284 3824 3408 3028 2679 57
58 1.3949 1.0865 0.9079 7818 6841 6045 5372 4759 4276 3817 3401 3022 2674 58
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