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‘ CHAPTER 1
INTRODUCTION

1-1. Purpose and Scope

a. This manual is a compilation of tables and
charts for use in computing astronomical
azimuths for the field artillery. These tables and
charts are used for computing azimuth of the
Sun or selected stars by either the altitude or
hour-angle method. Special tables (tables
12-12e), which are tabular methods of
computing Polaris, are included for a rapid
computation of a Polaris azimuth. The secant
tables accompanying these tables are
permanent. Tables and charts are also included
to correct astronomic azimuth to grid azimuth, to
extend azimuth by simultaneous observation,
and to perform zone-to-zone transformation of
azimuth.

b. Data contained in tables 2a, 2b, 2c, 2d, 2e,
10a(1), 10a(2), 10a(3), 10a(4), 10a(5), 10b{1),
10b(2), 10b{3), 10b{4), 10b(5), 11a, 11b, 11c,
11d, 11e, 12a, 12b, 12¢, 12d, and 12e are
current only for the years in which the manual is
effective. These tables are compiled by the
Counterfire Department, under the supervision
of the NOAA Liaison Officer, US Army Field

Artillery School. The basic astronomical data is
furnished by H. M. Nautical Almanac Office,
Royal Greenwich Observatory, and the Nautical
Almanac Office, US Naval Observatory.

¢. Users of this manual are encouraged to
submit recommended changes or comments to
improve the manual. Comments should be
keyed to the specific page, paragraph, and line of
the text in which the change is recommended.
Reasons should be provided for each comment
to insure understanding and complete
evaluation. Comments should be prepared
using DA Form 2028 (Recommended Changes
to Publications and Blank Forms) and forwarded
direct to the Commandant, US Army Field
Artillery School, ATTN: ATSF-DL, Fort Sill,
Oklahoma 73503.

1-2. Description of Tables and Charts

This manual is intended to be used as a
companion publication to FM 6-2, Field Artillery
Survey. Details on the computation of
astronomical azimuth and the use of these
tables and charts are contained in FM 6-2,

141
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CHAPTER 2
ASTRONOMICAL TABLES AND CHARTS

Tablela. Astronomic Refraction Corrected for Temperature (Degrees)
TO BE SUBTRACTED FROM OBSERVED ALTITUDE OF SUN OR STAR

(Use values of observed altitude and temperature nearest the values tabulated as arguments.)

Observed Temperature °F.

altitude |-30 [-20 |-10| O [+10 [+20 |+30 | +40 |+50 |+60 | +70 |[+80 [+90 [+100 [+110) +120]+130

e e o2 Jo2 w0 Qo e ffe 00 Jo 02 |2 o L . 0w |+ o ¢ o Qv 00 Je o . L ”

40-43 13945 | 38-53 | 38-02 ] 37-15] 36-27| 35-44| 35-01 34-&)\ 33-40| 33-01] 32-26| 31-51| 31-36] 30-431 30-14| 290-46
35-57 | 35-06 | 34-20 | 33-35] 32-53| 32-11} 31-33| 30-55] 30-18] 29-44] 29-09] 28-38] 28-07] 27-37]| 27-07] 26-42} 26-17
32-00 |31-15 ] 30-34 | 29-54] 29-16 | 28-39| 28-05] 27-31| 26-69] 26-28] 25-57] 25-30| 25-02| 24-36] 2 23-46| 2323

® ©

28-42 2801 | 27-25| 26-49] 26-15] 26-42| 25-12| 24-41| 24-12] 23-44| 23-17] 2252 22-27| 22-03] 21-40] 21-19| 20-69
2666 12619 | 24-46 | 24-13 | 23-43| 23-13| 22-45] 22-18] 21-51| 21-26] 21-02] 20-39| 20-17| 19-65] 19-44] 19-15] 18-57
23-34 [23-00 | 22-31 | 2201 | 21-33] 21-06| 20-41 | 20-16] 19-52] 19-29| 19-07] 18-46] 18-26] 18-08] 17-47] 17-30| 1713

(=]
P

21-32 [21-02 | 20-35 | 20-07 | 19-42] 19-17| 18-564 | 18-31| 18-10| 1749} 17-28| 17-10] 16-51} 16-33| 16-15| 16-00] 15456
1948 11920 | 1854 | 18-29 | 1806 | 17-43]| 17-22} 17-01} 16-41] 16-22| 16-03| 1546] 1529] 1512] 14-66] 14-42] 14-28
1817 |17-51} 1728 | 17-05 | 1643 | 16-22| 16-03 | 1543 15-25| 1507 14-50| 14-34| 14-18] 14-02] 13-48] 13-36| 13-22

8

16-57 116-33 [ 16-12 | 15-50 | 1530 | 15-11] 14-53 | 14-35] 14-18| 14-01} 13-45] 13-30| 13-16] 13-01| 12-48} 12-36) 12-24
15-47 |15-25| 15-05 | 14-45 | 1427 | 14-08| 13-51 | 1335 13-19| 13-04| 1248 12-35] 12-21| 12-08] 11-55] 11-44] 11-32
14-45 |14-25| 14-06 | 13-47 | 13-30] 13-13| 12-57 | 1242} 12-27} 12-12] 11-58] 11-46] 11-33] 11-20] 11-08| 10-58] 10-47

8

13-50 |13-3113-13]112:56 | 1240| 12-24 | 12-09 | 11-54] 11-40| 11-27| 11-14| 11-02] 10-50} 10-38] 10-27} 10-17| 10-07
1301 |1243| 1226 §12-10 | 11-55] 11-40 | 11-26 | 11-12} 10-59 | 10-46 | 10-34 | 10-23] 10-11] 10-00] 09-50] 09-40] 09-31
1217 {12-00| 11-44 | 11-29 | 11-14} 11-00 ] 10-47 | 10-34} 10-22 | 10-10} 09-58 ] 09-47] 09-37] 09-26] 09-16] 09-08] 08-59

4

11-38 {11-21] 11-07 | 10-52 | 10-38 | 10-25] 10-13 | 10-00] 09-48 | 09-37 | 09-26| 09-16] 09-08| 08-56| 08-47| 08-38] 08-30
11-02 ]10-46] 10-32 | 10-18 | 10-05 | 09-53 | 09-41 | 09-29] 09-18 | 09-07 | 08-57] 08-47| 08-38| 08-28] 08-19] 08-12] 08-04
10-29 ]10-14] 10-01 | 09-48 | 09-35 | 09-23 | 09-12 | 09-01 ] 08-50 | 08-40 | 08-30| 08-21| 08-12] 08-03| 07-55] 07-47| 07-40

&

09-59 |09-45] 09-32.] 09-20 ] 09-08 | 08-56 | 08-46 | 08-35] 08-25 | 08-16 | 08-06 | 07-57| 07-49| 07-40} 07-32] 07-25] 07-18
09-18 | 09-06 | 08-54 | 08-43 | 08-32| 08-22| 08-12| 08-02 | 07-563 | 07-44| 07-35] 07-27} 07-19] 07-11] 07-06§ 06-58
09-07 |08-54 | 08-42 | 08-31 | 08-20 | 08-09 | 08-00 | 07-50| 07-41 | 07-32] 07-23| 07-16 | 07-08] 07-00| 06-53] 06-46 | 06-40

8

]

08-43 | 08-31| 08-20) 08-09| 07-59| 07-49] 07-39] 07-30] 07-21] 07-13| 07-05]| 06-57] 06-50] 06-42] 06-35] 06-29] 06-23
08-22 |08-10| 08-00] 07-49| 07-39] 07-30| 07-21] 07-12] 07-03] 06-55] 06-47] 06-40| 06-33] 06-26] 06-19] 06-13] 06-07
08-02 | 07-561) 07-41] 07-31] 07-21] 07-12] 07-03| 06-65] 06-47| 06-39] 06-31| 06-24] 06-17| 06-10] 06-04] 05-58] 05-53

07-44 107-33| 07-23| 07-13] 07-04 ] 06-55] 06-47] 06-39] 06-31] 06-24| 06-16} 06-10] 06-03| 05-66] 05-50] 05-45] 05-39
07-27 | 07-16| 07-07] 06-57] 06-49] 06-40] 06-32| 06-24] 06-17] 06-09| 06-02| 05-56] 05-49} 05-43] 05-37| 05-32] 05-27
07-11 |07-01| 06-52] 06-42] 06-34| 06-26] 06-18| 06-10] 06-03] 05-56| 05-49| 05-43] 05-37| 05-31] 05-25| 05-20] 06-156

8

8

06-56 | 06-46] 06-37| 06-28] 06-20| 06-12] 06-05| 05-58] 05-51] 05-44| 05-37] 05-31] 05-25| 05-19] 05 14| 05-09} 05-04
06-42 | 06-32| 06-24} 06-15| 06-08| 06-00] 05-53] 05-46] 05-39] 05-32] 05-26} 05-20] 05-14] 05-08] 05-03] 04-58] 04-54
06-29 | 06-19§ 06-11] 06-03] 05-56| 05-48] 05-41] 05-34] 05-28] 05-21 | 05-15] 05-10] 05-04] 04-59} 04-53| 04-49] 04-44

—
o

06-16 | 06-07| 06-00] 05-52] 05-44| 05-37] 05-30| 05-24] 05-17] 05-11] 05-05] 05-00] 04-54] 04-49| 04-44] 04-40] 04-35.
06-05 | 05-56] 05-48] 05-41] 05-34| 05-27] 05-20| 05-14] 05-08] 05-02] 04-56] 04-51] 04-45] 04-40] 04-35] 04-31| 04-27
05-54 § 05-45] 05-38] 05-30| 05-24] 05-17] 05-10] 05-04| 04-58| 04-53] 04-47] 04-42] 04-37 04-327 04-27] 04-23] 04-19

—
—

05-43 | 05-35 [ 05-28 | 05-21 | 05-14 | 05-07 | 05-01 ] 04-56 | 04-50 | 04-44 ] 04-39 | 04-34 | 04-29 | 04-24] 04-19] 04-15] 04-11
05-34 | 05-26 105191 0512 ] 05-05 | 04-59] 04-53] 04-47 | 04-41 | 04-36} 04-31 | 04-26 | 04-21 | 04-16] 04-12 | 04-08 | 04-04
05-24 | 05-17 | 05-10| 05-03 | 04-57 | 04-50 ] 04-45] 04-39] 04-33 | 04-28] 04-23 | 04-18 | 04-14 | 04-09] 04-05 | 0401 03-57

o
E88 588 588 588 583 588 588 588 388 538 588 3588 85488
B
5]

05-15 | 05-08 | 05-01 { 04-55| 04-49 | 04-42] 04-37] 04-31] 04-26 | 04-21] 04-16 | 04-11 | 04-07 | 04-02] 03-58 | 03-54] 03-51
05-07 | 05-00 | 04-53] 04-47| 04-41 | 04-35] 04-30] 04-24| 04-19 | 04-14] 04-09 | 04-05{ 04-00| 03-56{ 03-52 | 03-48| 03-44
04-59 104-52 | 04-46] 04-39] 04-34 | 04-28 | 04-21 | 04-17| 04-12] 04-07 | 04-03 ] 03-58 | 03-54 | 03-50| 03-46 | 03-42] 03-39
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Table

1a. Astronomic Refraction Corrected for Temperature (Degrees)—Continued

Observed

Temperature

°F.

altitude -30{ -20

-10

+10

+30

+40

+50

+60

+70

+80

+90

+110

+120

+130

o - . 3

04-51 | 04-45
04-44 ] 0437
04-37 | 04-31

-
-]

04-31| 04-24
04-24]| 04-18
0418 04-12

-
-

04-12 | 04-06
04-07] 04-01
04-01 ] 03-56

[
[+ ]

—
-3

03-56 | 03-51
03-51] 03-46
0347 ] 03-41

—
-3

0337
03-32
03-28

—
[ ]

03-24
0320
03-17

—
©

0313
03-09
03-06

8

03-03

8 ] 8 8 ] 8
E838 &83 588 S8 588 588 5R3 588 583 583 583 538 588 588 58K

3

04-38
04-31
0425

0419
04-12
04-07

04-01
03-56
03-51

03-46
03-41
03-36

0332
03-28
03-24

03-20
03-16
0312

03-09
03-05
03-02

02-59

04-19

0413
04-07
04-01

03-56]

03-51
03-46

03-41
03-36
03-32

03-27
0323
0319

0315
0312
03-08

03-05
03-01
02-58

02-55
02-52
02-49

02-46
02-43
02-40
02-38
02-35
02-33

02-28
02-26

02-23
02-21
0219

0217
02-15
0213

0211

02-07
02-05

02-02

04-27
04-20|
04-14

04-08
03-56
03-51

8
58

03-41

03-36
03-32
0327

03-23
0319
03-15

0311
03-08
03-04

03-01
02-58
02-54

02-51
02-48
02-45

02-42
02-40
02-37

02-34
02-32
02-30

02-27
02-23

02-20
02-18
02-16

02-14
02-12
02-10

02-08
02-06
02-05

02-03
0201
01-59

02-34

02-31
02-29
02-26

02-24
0222
02-20

02-17
0215
02-13

02-11

0207

0206
02-04
02-02

01-59
01-57

04-16
04-09
04-03

03-58
03-52
03-47

0342
03-37
03-32

03-27

0319

0315
0311
0307

03-04
03-00
02-57

02-53
02-50
0247

02-44
02-41
02-39

02-36
02-33
02-31

0228
02-26
02-23

02-21
02-19
02-17

02-15
02-13
0211

02-09

02-05

02-03
02-01
02-00

01-58
01-56
01-55

04-11
0404
03-58

03-53
0347
03-41

0337
0332
03-28

03-23
0319
03-15

0311
03-07
03-03

03-00
02-56
02-53

02-50
0247
02-44

02-41
02-38
02-35

02-33
02-30
02-28

02-25
02-23
02-21

02-18
0216
02-14

02-12
02-10
02-08

02-06
02-04
02-02

0201
01-59
01-57

01.-55
01-54
J1-52

04-06
04-00
03-54

0348
03-43
03-38

03-33
03-28
03-24

03-19
0315
0311

03-07
03-03
03-00

02-56
02-53
02-50

02-47
02-44
02-41

02-38
02-35
02-32

02-30
0227
02-25

02-22
02-20
02-18

02-16
02-13
0211

02-09
02-07
02-05

02-04
02-02
02-00

01-58
01-56
01-55

01-53
01-52
01-50

04-01
03-55
03-49

03-44
03-39
03-34

03-29
03-24
03-20

03-15
0312
03-07

03-04
03-00
02-56

02-53
02-50
02-46

02-43
02-40
02-38

02:35
02-32
0229

02-27
02-24
02-22

02-20
0217
02-15

02-13
02-11
02-09

02-07
02-05

02-01
01-58

01-56
01-54
01-53

01-51
01-49
01-48

03-40

03-29

03-25
03-20
0316

03-12
03-08
03-04

03-00
02-56
02-53

02-50
02-46
02-43

02-40
02-37
02-34

02-32
02-29
02-27

02-24
02-22
02-19

02-17
02-15
02-13

02-10
0208
02-06

02-04
02-01

01-59
01-57
01-55

01-54
01-52
01-50

01-49
01-47
01-46

03-52
03-46
03-41

03-36
03-31
03-26

03-21
0317
0312

03-08
03-04
03-00

02-57
02-53
02-50

02-47
02-43
02-40

02-37
02-35
02-32

02-29
02-26
02-24

02-21
02-19
02-17

02-14
02-12
02-10

02-08
02-06
02-04

02-02
02-00
01-59

01-57
01-55
01-53

01-52
01-50
01-48

01-47
01-45
01-44

03-48
03-42
0337

03-32
03-27

03-17
0313
0309

03-05
0301
02-57

02-54
02-50
02-47

02-44
02-41
02-37

0235
02-32
02-29

02-26
02-24
02-21

02-19
02-17
02-14

02-12
02-10
02-08

02-06
02-04
02-02

02-00
01-58
01-56

01-55
01-53
01-51

01-50
01-48
01-47

01-45
01-44 .
01-42

03-44
03-38
03-33

03-28
03-23
0318

03-14
0310
03-05

03-01
02-58
02-54

02-51
02-47
02-44

02-41
02-38
02-35

02-32
02-29
02-26

02-24
02-21
02-19

02-16
02-14
02-12

02-10
02-08
02-06

02-04
02-02
02-00

01-58
01-56
01-54

01-53
01-51
01-49

01-48
01-46
01-45

01-43
01-42
01-40

03-40
03-34
03-29

03-24
0319
0315

03-10
03-06
03-02

02-58
02-55
02-51

02-48
02-44
02-41

02-38
02-35
0232

02-29
02-26
02-24

0221
0219
02-16

02-14
02-12
02-10

02-07
02-05
02-03

02-01
01-59
01-58

01-56
01-54
01-52

01-51
01-49
01-47

01-46
01-44
01-43

01-41
01-40
01-38

03-36
0331
03-26

03-21
0316
0312

03-07
03-03
02-59

02-55
02-52
0248

02-45
02-42
02-38

02-35
02-32
02-30

02-27
02-24
02-21

02-19
02-17
02-14

02-12
02-10
02-07

02-05
02-03
02-01

01-59
01-58
01-56

01-54
01-52
01-50

01-49
01-47
01-46

01-44
01-43
01-41

01-40
01-38
01-37

03-33
03-27
03-23

03-19
0313
03-09

03-04
03-00
02-57

02-53
02-49
02-46

02-42
02-39
02-36

02-33
02-30
02-27

02-24
02-22
02-19

02-17
02-14
02-12

02-10
02-08
02-05

02-03
02-01
01-59

01-58
01-56
01-54

01-52
01-50
01-49

01-47
01-46
01-44

01-42
01-41
01-40

01-38
01-37
01-35

4
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‘ Table 1a. Astronomic Refraction Corrected for Temperature (Degrees)—Continued

Observed Temperature °F.

=30 | -20|-10| 0 |+10 | +20 | +30 [+40 [+50 |+60 | +70 |+80 | +30 [+100|+110] +120| +130

’ ¢ e n |2 o» r [N TN 1) ” [ 1} r n ’ ni ” ] ” ¢ ”» ¢ r " [ 1) ¢ n

80

E88 &88 888 888

02-09 [02-06 |02-03 |02-00 |01-58 01-55 | 01-53 |01-51 |01-48 | 01-46 | 01-44 | 01-43 | 01-41 | 01-39] 01-37 | 01-36 | 01-34
02-07 |02-04 | 02-01 |01-59 |01-56 |01-54 | 01-51 |01-49 | 01-47 | 01-45] 01-43 | 01-41 ] 01-39 } 01-37| 01-36 | 01-34 | 01-33
02-056 |02-02 | 02-00 |01-57 |01-54 |01-52 [ 01-50 ]01-48 | 01-46 ] 01-43 | 01-41 | 01-40 | 01-38 | 01-36] 01-34 | 01-33 | 01-31

8

102-03 |02-01 | 01-58 101-66 |0153 [01-51 | 01-48 |01-46 | 01-44 | 01-42 | 01-40 | 01-38 | 01-37 | 01-35] 01-33 | 01-32 ] 01-30
02-02 |01-59 |01-56 |01-54 |01-51 |01-49 | 01-47 |01-45 | 01-43 | 01-41 | 01-39 | 01-37 | 01-35 | 01-34] 01-32 | 01-30] 01-29
02-00 |01-57 | 01-556 |01-52 |01-50 [01-48 | 01-45 |01-43 | 01-41 | 01-39 | 01-37 | 01-36 | 01-34 | 01-32| 01-31] 01-29 | 01-28

01-59 |01-66 | 01-53 [01-51 |01-48 |01-46 | 01-44 |01-42 | 01-40 | 01-38 | 01-36 | 01-34 | 01-33 ] 01-31] 01-30 ]| 01-28 | 01-27
01-57 |01-54 |01-52 |01-49 |01-47 L01-45 01-43 |01-41 |01-39 ] 01-37 | 01-35 | 01-33 | 01-32 | 01-30] 01-28 | 01-27 | 01-26
01-66 |01-53 |01-50 [01-48 |01-46 01-43 | 01-41 |01-39 |01-37 | 01-36 | 01-34 | 01-32 | 01-30 | 01-29] 01-27 | 01-26 | 01-24

8

(]
-

01-64 |01-51 [01-49 |01-46 [01-44 ]O1-42 | 01-40 |01-38 |01-36 [01-34 | 01-32 | 01-31 | 01-29 | 01-28 | 01-26 | 01-25] 01-23
01-52 |01-50 101-47 [01-46 }01-43 |01-41 | 01-39 |01-37 |01-35 101-33 | 01-31 | 01-30 | 01-28 | 01-26 | 01-25 | 01-24 | 01-22
101-51 |01-48 |01-46 {01-44 |01-42 |01-39 | 01-37 |01-35 |01-34 [01-32 | 01-30 | 01-28 | 01-27 | 01-26 | 01-24 | 01-22 | 01-21

W
(]

01-50 | 01-47 | 01-45 | 01-42 | 01-40 [01-38} 01-36 |01-34 | 01-32] 01-31] 01-29 | 01-27] 01-26| 01-24| 01-23| 01-21] 01-20
01-48 | 01-45 | 01-43 [01-40 | 01-38 [01-36 { 01-34 | 01-33 | 01-31 | 01-29] 01-27 | 01-26] 01-24| 01-23] 01-21 | 01-20] 01-19

8

01-45 | 01-43 | 01-41 | 01-39 | 01-36 |01-34] 01-33 | 01-31 | 01-29] 01-27] 01-26 | 01-24] 01-22| 01-21] 01-20| 01-18} 01-17
01-44 | 01-41 } 01-39 | 01-37 | 01-35 |01-33] 01-31 | 01-29 | 01-27 | 01-26 | 01-24 | 01-22| 01-21| 01-20| 01-18] 01-17) 01-16

e

01-42 | 01-39 |01-37 | 01-35 | 01-33 }01-31| 01-29 { 01-27 | 01-26 | 01-24] 01-22] 01-21 | 01-19] 01-18} 01-17| 01-15] 01-14
01-40 | 01-37 | 01-35 | 01-33 | 01-31 |01-29| 01-28 ] 01-26 | 01-24 | 01-23| 01-21| 01-19| 01-18] 01-17} 01-15] 01-14} 01-13

&

01-38 | 01-36 |01-33 | 01-31 | 01-30 |01-28} 01-26 | 01-24 | 01-22] 01-21] 01-19| 01-18 | 01-17| 01-15| 01-14] 01-13| 01-12
01-36 | 01-34 |01-32 | 01-30 | 01-28 [01-26] 01-24 | 01-23] 01-21 | 01-19| 01-18] 01-17] 01-15] 01-14 | 01-12| 01-11| 01-10

01-34 | 01-32 | 01-30 } 01-28 | 01-26 |01-24 | 01-23 101-21 | 01-20 | 01-18] 01-16 | 01-15 | 01-14] 01-12| 01-11] 01-10| 01-09
01-33 | 01-30 | 01-28 | 01-27 | 01-26 |01-23| 01-21 | 01-20 | 01-18 | 01-17] 01-15{ 01-14 | 01-12] 01-11] 01-10| 01-09 01-08

8

01-31 | 01-29 | 01-27 01-.25 01-23 |01-21{ 01-20 | 01-18 | 01-17 | 01-15] 01-14 | 01-12 | 01-11| 01-10| 01-09| 01-08 | 01-06

00

30

00

30

00

30

00

30

00

30

37 00
30 101-29 01-27 | 01-25] 01-23 | 01-22 | 01-20] 01-18 | 01-17 | 01-15] 01-14] 01-12 ] 01-11 | 01-10| 01-09| 01-07| 01-06 | 01-05
38 00 | 01-28 |01-26 | 01-24 | 01-22 | 01-20 }01-19 01-17 | 01-15 | 01-14 ] 01-13] 01-11 )] 01-10 | 01-09{ 01-07| 01-06| 01-05 | 01-04
30 |01-26 J01-24 | 01-22] 01-21 | 01-19 |01-17] 01-16 | 01-14 | 01-13| 01-11] 01-10| 01-09 | 01-07{ 01-06| 01-05] 01-04 | 01-03
39 00 }01-25 |01-23]01-21| 01-19] 01-17 |01-16 | 01-14 | 01-13 | 01-11 } 01-10{ 01-09] 01-07 | 01-06 | 01-05| 01-04} 01-03| 01-02
.30 01-23 | 01-21 | 01-19 01-18 | 01-16 |01-14 | 01-13 | 01-12 | 01-10| 01-09| 01-07| 01-06 | 01-05 | 01-04] 01-03] 01-02| 01-01
40 00 ]01-22 | 01-20 | 01-18] 01-16 | 01-15 |01-13 | 01-12 | 01-10 | 01-09] 01-08 | 01-06 | 01-05 | 01-04 | 01-03} 01-02] 01-01] 01-00
30 ]01-20 [01-18 | 01-17] 01-15| 01-13 |01-12 1 01-10 | 01-09 | 01-08 | 01-06 | 01-05 | 01-04 | 01-03] 01-02] 01-01| 01-00| 00-69
41 00 | 01-19 |01-17 ] 01-15] 01-14 | 01-12 |01-11 | 01-09 | 01-09 | 01-06 | 01-05 | 01-04 | 01-03 | 01-02| 01-01 | 01-00] 00-59 | 00-68
30 |01-18 |01-16 | 01-14} 01-12] 01-11 |01-09| 01-08 | 01-07 | 01-05 | 01-04 | 01-03 | 01-02 | 01-01 | 01-00| 00-69| 00-58] 00-57
42 00 | 01-16 |01-14] 01-13] 01-11 ] 01-10 |01-08} 01-07 | 01-05 | 01-04 | 01-03 | 01-02 | 01-01 | 01-00| 00-58]1 00-57] 00-57| 00-56
30 | 01-15 |01-13] 01-11| 01-10 | 01-08 |01-07| 01-06 | 01-04 ] 01-03 | 01-02 | 01-01 | 01-00 | 00-59] 00-57 | 00-56] 00-56] 00-56
43 00 |01-14 |01-12} 01-10| 01-09 | 01-07 [01-06} 01-05 | 01-03 | 01-02 | 01-01 | 01-00 | 00-59 | 00-58 | 00-56] 00-55] 00-55] 00-54
30 |01-12 J01-11 | 01-09| 01-08 | 01-06 |01-05 | 01-04 | 01-02 | 01-01 { 01-00 | 00-59 | 00-58 | 00-57 | 00-66 | 00-56] 00-564} 00-53
44 00 |01-11 |01-09 | 01-08 | 01-06 | 01-05 |01-04 | 01-02 | 01-01 | 01-00 | 00-59 | 00-58 ] 00-57 | 00-56 | 00-55 1 00-54] 00-53] 00-62
30 |o1-10 | 01-08 | 01-07 | 01-05 | 01-04 {01-03 | 01-01 | 01-00 | 00-59 | 00-58 | 00-57 | 00-56 | 00-55 | 00-54 | 00-53| 00-52| 00-51
45 00 {01-09 | 01-07 | 01-06 | 01-04 | 01-03 §01-01 | 01-00 | 00-59 | 00-58 | 00-57 | 00-56 | 00-556 | 00-54 | 00-53 | 00-52| 00-51 | 00-50
: 30 |01-07 | 01-06 | 01-04 | 01-03 | 01-02 }01-00 | 00-59 | 00-58 | 00-57 | 00-56 | 00-55 | 00-64 | 00-53 | 00-52 | 00-51] 00-50| 00-49
46 00 ]01-06 | 01-05 | 01-03 | 01-021 01-01 |00-59 | 00-58 | 00-57 | 00-56 | 00-55 | 00-54 | 00-63 | 00-52 | 00-51 |} 00-50| 00-49 | 00-48

30

01-05 | 01-04 | 01-02 | 01-01 | 01-00 100-58 | 00-57 | 00-56 | 00-55 | 00-54 | 00-53 | 00-52 } 00-51 | 00-50 | 00-49 | 00-48 } 00-48
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Table 1a. Astronomic Refraction Corrected for Temperature (Degrees}—Continued

Observed Temperature °F.
aititude

-30 | -20] -10] O |+10| +20| +30 |+40 | +50 | +60 | +70 |+80 [+90 |+100 [+110| +120] +130

o. . . 0w e ” [ ] [ L [ o” . o” ¢ 00 Jo ee i 7 wle o ¢ o2 w0 )0 o ¢ 0 L ) ¢ »
47 00 101-04 [01-03 Jo1-01 Jo1-00 |00-59 | 00-57 | 00-56 | 00-55 | 00-54 | 0053 | 00-52 | 00-51 ] 00-50 | 00-49 | 00-48] 00-48 | 00-47
30 [01-03 J01-01 |01-00 [00-59 |00-58 ]| 00-56 | 00-55 | 00-54 | 00-53 | 00-52 | 00-51 | 00-50 | 00-49 | 00-48 | 00-47 | 00-47 | 00-48
48 00 ]01-02 ]01-00 |00-59 ]00-58 |00-57 | 00-55 | 00-54 | 00-53 | 00-52 | 00-51 | 00-50 | 00-49 | 00-48 | 00-47 | 00-47] 00-48 | 0045
30 o101 |00-59 |00-58 [00-57 | 00-56 | 00-54 | 00-53 | 00-52 | 00-51 | 00-50 | 00-49 | 00-48 | 00-48 | 00-47] 00-46 | 00-45 | 00-44
49 00 |01-00 }00-58 ]00-57 |00-56 | 0055 | 00-53 | 00-52 | 00-51 | 00-50 | 00-49 | 00-48 | 00-48 | 00-47 | 00-46 | 00-45] 00-44 | 00-44
30 10059 |00-57 |00-56 {00-55 | 0054 | 00-52 | 00-51 |00-50 | 00-49 | 00-48 | 00-48 | 00-47 |00-46{ 00-45} 00-44] 00-44 | 00-43
50 00 ]00-58 |00-56 |00-55 |00-54 | 00-53 | 00-52 | 00-51 ]00-50 ]00-49 | 00-48 | 00-47 | 00-46 | 00-45 | 00-44 | 00-43 | 00-43] 00-42
61 00 [00-56 |00-54 |00-53 00-52 | 00-51 | 00-50 | 00-49 [00-48 | 00-47 | 00-46 | 00-45 [ 00-44 | 00-44 | 00-43 | 00-42 | 00-41 | 00-41
52 00 |00-54 J00-52 |00-51 {00-50 | 00-49 [00-48 | 00-47 |00-46 | 00-45 | 00-44 | 00-43 | 00-43 | 00-42 | 00-41 | 00-40 | 00-40 | 00-39
53 00 o052 J00-50 |00-49 |00-48 | 00-47 | 00-46 | 00-45 | 00-44 |00-44 | 00-43 | 00-42 | 00-41 ] 00-40 | 00-40 | 00-39 ] 00-38 | 00-38
54 00 J00-50 J00-49 |00-48 |00-47 | 00-46 |00-45 | 00-44 |00-43 |00-42 | 00-41 | 00-41 | 00-40 | 00-39 | 00-38 | 00-38 | 00-37 | 00-37
56 00 J00-48 |00-47 |00-46 |00-45 [00-44 100-43 | 00-42 |00-41 |00-40 | 00-40 | 00-39 ] 00-38 | 00-38 | 00-37 | 00-36 | 00-36 | 00-35
56 00 ]00-46 00-45 |00-44 |00-43 |00-42 {00-41 | 00-41 | 00-40 00-39 | 00-38 | 00-38 | 00-37 | 00-36 | 00-36 | 00-35 | 00-34 | 00-34
57 00 [00-45 |00-44 |00-43 J00-42 {0041 |00-40 | 00-39 |00-38 {00-38 | 00-37 | 00-36 | 00-36 | 00-35 | 00-34 | 00-34 | 00-33 | 00-33
58 00 ' ]00-43 J00-42 J00-41 |0o-40 |00-39 Joo-38 | 00-38 J00-37 J00-36 | 0036 | 00-35 | 00-34 | 00-34 | 00-33 | 00-32 | 00-32 | 00-31
59 00 J00-41 J00-40 |00-39 |00-39 |00-38 |00-37 | 00-36 |00-35 |00-35 | 00-34 | 00-33 | 00-33 | 00-32 | 00-32 | 00-31 | 00-31 | 00-30
60 00 100-40 J00-39 J00-38 J00-37 J00-36 [00-35 ] 00-35 ]00-34 00-33 | 00-33 | 00-32 ] 00-32 | 00-31 ] 00-30 ] 00-30 | 00-29 ] 00-29

‘2-4
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Table 1b. Astronomic Refraction Corrected for Temperature (Mils)

TO BE SUBTRACTED FROM OBSERVED ALTITUDE OF SUN OR STAR
(Use values of observed altitude and temperature nearest the values tabulated as arguments.)

- Ob:ervet‘ ' Temperature °F
shtitude | 29 | _29 [-10 J 0 f10 |+20 [+30 | +40 |+50 [+60 [+70 [+80 [|+80 |+100|+10]+r20 [+120

] o[ oA | of [ b | A | A| oA | of | ob |ob | b | |ob |nb] A] od]| b

1266 § 12.35 11208 | 11.82 1 11.67 |11.33] 11.10| 10.88| 10.66 | 10.46 | 10.26 | 10.08] 9.90] 9.72] 9.54] 9.40 |9.26
983 | 960] 939 ]| 918] 899 | 880| 863 845| 829 813 | 797 | 7.83] 7.69] 7.55] 7.42] 7.30 |7.19
8181 799 | 782 7641 749 | 7.33] 721] 704]| 690| 677 | 6.64] 6.52| 6.40]| 6.28) 6.17| 6.08 }5.98

694 ) 6781 663 | 649 635 | 622| 6.09] 597| 585 | 574 | 563 | b5.53] 6543| 5.33] 5.24] 5.16 |5.08
699 | 58| 672 | 560 | 6548 | 6.36| 526} 6515| 6505 ] 495 )] 488 | 4.77] 4.69]| 460} 4.52] 4.45 |4.38
6524 | 511 | 500 | 489 | 479 | 469] 460] 450 442 433 ] 425| 4.17] 4.10] 4.02]| 3.95] 3.89 }3.83

464 | 453 ] 443 | 433 | 424 ] 415] 407] 399| 391 ]| 384 | 376| 3.70] 3.63| 3.56] 3.50] 3.456 |3.39
416 ] 405 ] 396 | 388 | 360 | 3.72| 364| 357 350] 343 | 337} 331] 325| 3.19] 3.13} 3.08 |3.03
37| 366 | 36568 | 3650 343 | 335 329] 3227 316| 310 | 304 | 299]| 293] 288 2.83] 2.78 |2.74

838 888 8:so

90 341 | 3331 326 | 319 | 312 | 306 299| 293| 288 | 282 | 277 | 272] 267} 262] 257| 253 |246
100 13| 305 ] 299 | 292 | 286 | 280 | 274| 263]| 264 | 259 | 254 | 249] 245) 240] 2.36| 2.32 |2.28
110 288 | 281 | 276 | 269 | 264 | 258| 253| 248| 243 | 238 | 234 | 230] 225} 221] 217] 214|211

120 267 | 261 | 255 249 | 244 | 239| 234| 230 225 221 | 217 | 213] 2.09] 205] 201 1.98 |1.86
130 249 ] 243 ] 237 | 232 | 227 | 222| 218| 214| 210] 206 | 202 | 1.98] 1.94] 191 1.88| 1.85 |1.82
’ 140 232 | 227} 222 | 217 | 213 | 208 204| 200| 196] 192 ] 1.88| 185] 1.82] 1.79] 1.76] 1.73 | 1.70

150 218 213 | 208 | 204 | 200 | 1.95] 191 1.88| 1.84 180 | 1.77) 174} 1.71] 1.68] 1.65| 1.62 | 1.69
170 194 | 189} 185 | 181 1.77 1:74 1.70] 1.67| 164 160 | 167 1.55| 1.62 1:49 1.46] 1.44 [ 1.42

180 1.84 1.79 1 1.76 | 1.72 ] 168 | 1.64] 161 1.68| 155] 162 ] 149 146] 1.44] 1.41| 1.39] 1.36 | 1.34
190 1.74 170 1 167 ] 163 | 159 | 1.56] 153] 150| 147] 144 | 141 1.39] 1.36] 1.34] 1.32] 1.29 | 1.27
200 166 | 162 ] 1.58 | 1.56 | 152 | 1.49| 146| 143] 140] 137 | 135 132| 1.30]1.27]1.25] 1.23 |1.21

210 1.58 | 1.54 | 151 148 ] 145 ] 1.42] 139] 136] 133] 131 1.28 | 1.26] 1.24] 1.22] 1.19] 1.18 | 1.16

220 1.51 148 | 144 | 141 | 138 | 1.35] 1.33] 130 127] 125 | 123§ 1.20] 1.18] 1.16] 1.14] 1.12]1.10
230 | -145 1 141 | 138 ] 1.35] 132 | 1.29] 127]| 125] 122] 120 | 117} 116} 113} 1.11] 1.09] 1.07 | 1.06
240 139 | 1.36 } 132 | 1.29 ] 1.27 | 124 ] 122 ]| 119} 117 | 116 | 1.12 | 1.10|1.08]1.06 | 1.05 ] 1.03 |1.01
250 1.33 1] 130 1127 | 124 ] 122 | 119 ] 117 | 114 { 112 | 110 | 1.08 | 1.06 | 1.04 | 1.02 | 1.00 ] 0.99 |0.97
260 128 | 1.26 ] 122 | 119 | 117 | 114 ] 112 | 110 | 1.08 | 1.06 | 1.04 | 1.02]1.00}0.98]0.96 |0.95 ]0.93
270 123 1 120 | 118 | 115 | 113 | 1.10 | 108 } 1.06 | 1.04 | 1.02 | 099 | 0.98]0.96]0.95 ] 0.93 | 0.91 |0.90
280 119 | 116 113 J 1.11 | 1.09 ] 106 ] 1.04 | 1.02 ]| 100 | 098 |-096 | 0.94]0.93]0.91]0.90]0.88 |0.87
290 114 | 112 {109 § 107 | 1.06 | 1.02 | 1.00 ] 098 | 096 | 085 | 093 | 0.91 |0.89]0.880.86 | 0.85 }0.84
300 110 | 1.08 | 1.06 } 103 | 1.01 J 099 | 097 ] 086 | 093 ] 091 | 090 | 088} 0.86]0.85]0.83]0.82 |0.81
310 1.07 | 1.04. ] 1.02 | 1.00 | 098 1 096 | 0.94 | 092 | 090 | 0.88 | 0.87 | 0.85]|0.84]0.82]0.81}0.79 {0.78
320 103 | 1.01 | 099 | 096 | 094 J 092 ]| 091 ] 089 | 087 | 085 | 0.84 | 0.82]081]0.79]0.7810.77 ]0.75
330 100 098 {096 | 093 | 092 J 090 | 088 | 086 ] 084 | 083 | 0.81 | 0.80]0.78] 0.77]0.75]0.74 |0.73
340 097 | 095 093 | 091 | 089 | 087 ] 085} 083 | 082 ] 080 | 0.79 | 0.77]0.76] 0.74 | 0.73 |['0.72 | 0.71
" 350 094 {1 092 1090 | 088 | 086 | 084 ) 082 ] 081 | 079 ]| 078 } 0.76 | 0.75]0.74] 0.72 | 0.71°| 0.70 } 0.69
360 091 | 089 J 087 | 085 | 083 J 0821 080§ 078] 077 | 075 | 0.74 | 0.73]10.71] 0.70 ] 0.69 | 0.68 | 0.67
370 089 | 086 |08 | 083 ) 081 J079 ) 078] 076 ] 075 | 073 | 072 | 0.71 | 0.69] 0.68 | 0.67 | 0.66 | 0.65
380 086 | 084 | 082 | 080 | 079 1 0.77 | 0.76 | 0.74 | 073 | 0.71 | 0.70 | 0.69] 0.67] 0.66 | 0.65 | 0.64 } 0.63
390 084 | 082 J 080 ] 078 | 077 | 075 ] 073 ] 072 § 071 | 069 | 068 | 0.67]0.65]| 0.64] 0.63 | 0.62 1 0.61
- M 081 | 079 ! 078 1 076 | 074 1 073 ' 071 1 070 ' 069 1 0.67 | 0.66 | 0.6510.64]0.6210.61'0.60 ! 0.59
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Table 1b. Astronomic Refraction Corrected for Temperature (Mils)—Continued

Obse Temperature °F . ‘
stitude | a5 1 _2g [-10l o [+10 |+20 l+30 [+40 |+50 |+60 |+70 |+80 [+90 [+100]|+10|+20]+130
] (] ) m]lm i m | ] M| |k |ob || M| nh] o
410 f 079 077 | 076 | 074 | 072 { 071 070 J 068 | 067 ] 065 | 064 | 063] 062} 061} 0.60] 0.59]058
420 | 077 | 075 | 074 | 072] 071 | 069 [ 068 | 066 | 065 064 | 0.63 | 0.61]0.60] 0.59] 0.58] 0.57] 0.56
430 | 075 | 073 | 072 | 070 ]| 069 | 067 | 066 | 0.65 | 063 | 062 | 061 | 0.60] 0.59] 0.58] 0.57] 0.56 | 0.55
490 Y 073 ]| 071 | 070 | 068 ]| 067 | 066 | 064 | 063 | 062 0.61 | 059 | 0.58] 0.57] 0.56] 0.55] 0.54 ] 0.54
450 } 071 | 070 | 068 | 067 | 065 | 064 | 063 [ o061 | 060]| 059 | 058 | 057] 0.56| 0.55] 0.54] 0.53] 0.52
460 | 070 § 068 | 066 | 065 | 064 | 062 | 061 | 060 | 059] 058 | 056 | 0.55] 0.54] 053] 0.53] 0.562] 0.51
470 | 068 | 066 | 065 | 064 | 062 | 061 | 060 | 058 | 057 ] 056 | 055 | 0.54] 0.53] 0.52] 0.51] 0.60] 0.50
480 | 066 | 065 | 063 | 062 | 061 | 059 { 058 ] 057 | 056 ] 055 | 0.5¢ | 0.53]0.52] 0.51] 0.50] 0.49 | 0.48
490 | 065 | 063 | 062 | 060 | 059 | 058 | 057 | 056 | 055 | 054 | 052 | 052} 0.51] 0.50] 0.49] 0.48 ] 0.47
600 | 063 | 062 | 060 | 059 | 058 | 057 | 056 | 054 | 053] 0.52 | 0.51 | 0.50] 0.49] 0.49} 0.48] 0.47] 0.46
510 | 062 | 062 | 069 | 068 [ 056 | 055 | 0.54 | 053 | 052 | 051 | 050 | 049} 0.48] 0.47] 0.47] 0.46] 0.45
520 | 060 | 059 | 058 | 056 | 055 | 054 | 053 | 052 | 051 ] 0.50 | 0.49 | 048] 0.47] 0.46] 0.46] 0.45] 0.44
630 | 059 | 058 | 056 | 055 | 054 | 053 | 052 | 051 | 050 ] 0.49 | 0.48 | 0.47] 0.46] 0.45] 0.45] 0.44] 0.43
540 | 058 | 056 | 056 | 054 | 053 { 052 | 0.51 | 050 | 049 ]| 0.48 | 0.47 | 0.46) 0.45] 0.44] 0.43} 0.43] 0.42
550 | 056 | 055 | 0.5¢ | 053 | 052 | 051 | 050 | 049 | 048 | 0.47 | 046 | 0.45] 0.44] 0.43] 0.42] 0.42]| 0.1
560 | 055 | 054 | 053 | 0562 | 050 | 049 | 048 | 0.47 | 0.47 | 0.46 | 045 | 044] 0.43] 0.42] 0.42] 0.41] 0.40
570 | 054 | 053 | 052 | 050 | 049 | 048 | 047 | 046 | 046 | 0.45 | 0.44 | 043] 0.42] 0.41] 0.41] 0.40] 0.39
580 ] 053 | 052 | 050 | 049 | 048 | 047 | 046 | 045 | 045 | 044 | 0.43 | 0.42]0.41} 0.41] 0.40] 0.39] 0.39
690 | 052 | 050 | 049 | 048 | 047 | 046 | 045 | 0.44 | 0.4¢ | 043 | 0.42 | 0.41]0.40] 0.40] 0.39] 0.38} 0.38 -
600 | 051 | 049 | 048 | 047 | 046 | 045 | 044 | 044 | 043 ]| 0.42 | 0.41 | 040]0.40] 0.39] 0.38] 0.38] 0.37
610 | 050 | 048 | 047 ] 046 | 045 | 044 | 044 | 043 | 0.42 | 041 | 0.40 | 0.40]0.39] 0.38] 0.37] 0.37] 0.36
620 | 049 | 047 | 046 | 045 | 044 | 043 | 043 | 042 | 0.41 | 040 | 0.39 | 0.39] 0.38] 0.37] 0.37] 0.36] 0.35
630 | 048 | 046 | 045 | 0.44 | 044 | 043 | 042 | 041 | 040 | 039 ] 039 | 038] 0.37] 0.37] 0.36 ] 0.35] 0.35
640 | 047 ] 045 | 044 | 043 | 043 | 042 | 041 | 040 | 039 | 039 | 0.38 | 0.37]|0.36] 0.36] 0.35] 0.35] 0.34
650 | 046 | 045 ]| 044 | 043 | 042 | 0.41 | 040 | 039 | 038} 038 | 037 | 0.36]0.36] 0.35] 0.34 | 0.34 | 0.33
660 | 045 | 044 | 043 | 042 ] 041 | 040 | 039 | 038 | 038 ]| 0.37 | 0.36 | 0.36]0.35] 0.34] 0.34 | 0.33] 0.33
670 | 044 | 043 | 042 | 041 | 040 | 039 | 0.38 | 0.38 | 0.37 | 036 | 0.36 | 0.35]0.34] 0.34] 0.33 | 0.33] 0.32
680 | 043 | 042 | 041 ] 040 | 039 | 039 | 038 | 037 | 036 | 0.36 | 0.35 | 0.34] 0.34] 0.33] 0.32] 0.32] 0.31
690 ]| 042 | 041 | 040 | 039 | 039 ] 038 | 037| 036 | 0.36 | 0.35 | 0.34 | 0.34] 0.33] 0.32] 0.32 | 0.31] 0.31
700 | 041 ] 040 | 039 | 039 | 038 | 037 | 0.36 | 0.36 | 0.35 | 0.34 | 0.33 | 0.33]0.32] 0.32] 0.31 | 0.31 ]| 0.30
710 | 040 | 040 | 039 | 038 } 037 | 036 | 036 | 0.35 | 034 | 0.33 | 033 | 0.32] 032} 0.31] 031 |0.30] 0.30
720 | 040 | 039 [ 038 | 037 | 036 | 036 | 0.35 | 0.34 | 033 | 0.33 | 0.32 | 0.32{031]0.30] 0.30 |0.29] 0.29
730 | 039 | 038 | 037 | 036 § 036 | 035 | 0.34 | 0.33 | 033 | 032 | 0.31 | 0.31}030] 0.30] 0.20 J0.29] 0.28
740 | 038 | 037 | 036 | 036 | 035 | 034 [ 033 | 033 | 032 | 032 | 031 | 0.30 |0.30] 0.20 | 0.29 Jo.28 | 0.28
750 | 037 | 036 | 036 | 035 ] 034 J 033 | 033 | 032 | 032 031 | 0.30 | 030 |0.29]0.29]0.28 Jo28]0.27
760 | 037 | 038 | 035 | 034 | 034 | 033 | 032 jo032 | 031 | 030 | 030 | 0.29]0.29]0.28]0.28 |o.27]0.27
770 | 036 | 035 | 034 | 034 | 033 | 032 {032 | 031 o030 | 030 | 0.29 | 0.29 |0.28] 0.28 | 0.27 |0.27] 0.26
780 1035 | 034 | 034 | 033 | 032 032 | 031 | 030 | 030 | 020 | 020 ] 0.28[0.28]0.27]0.27 |0.26 ] 0.26
70 | o035 ]| 034 | o033 | o032]032 |o31 |03 |03 |02 | 02 |o2s |o28]o27}0.27]026]026]025
800 | 034|033 ]o032)]032]o03 Jo3 Jo3 |02 |o20] 028 |o028 |o027]027]026]026]025]025
810 033 | 032 Jo32)] 031 |03 |03 Jo2e Jo29 |o28]| 027 ] 027 | 0.26]0.26]026]025]0.25]0.24
820 033 | 032 031 ]| 03 o3 [o020 Jo2o |o28 |027] 027 | 0.26 | 0.26 |0.25]0.25 | 0.25 | 0.24 | 0.24
830 | o032 ] 031 |031 |03 |02 Jo2e jo28 |o028 |o27] 02 o2 ]o25]025]025]024]0.24]023
840 o031 | 031 |03 | 020 | 029 |o28 |027 | 027 {026 | 026 | 025 | 0.25 |0.24 ] 0.24 | 0.2¢ [0.23] 0.23
850 1031 | 030 |020 |02 J]o2s Jo27 |027 |02 |o2 | 025 | o2 | 024]024]0.24]023]023]022
860 | 030 {029 |020}028 1028 {027 |02 |02 |o25] 025 | 024 | 0.24]024}023]023] 022|022
870 | 030 | 029 028 ]| 028 | 027 | 026 | 026 | 025 | 025 | 0.24 | 0.24 { 0.24 J0.23} 0.23 | 0.22 |0.22] 0.22
880 | o020 | o288 |o28 | 027 ]| o26 |o2s |025 | 025|024 024 | 023 | 0.23]023]0.22]0.22]021]0.21
890 Jo28 {028 |o27 ] 027|026 |o2s fo25 ]| 024 Jo24] 023|023 |oz23]o2efjozz]o2 |o21]o2
900 ] 028 ] 027 |027)] 02 Jo25 o025 Jo24 ] o024 |o023] 023 ] o023 |o022f022]021]021021]02




Table 1b. Astronomic Refraction Corrected for Temperature (Mils)—Continued

FM 6-300

Obssrved Temperature °F

eititude | 39 | _20 1-10| 0 [+10 | +20]+30 |+40 ]+50 | +60 }+70 |+80 }+00 j+100 |[+10 }+120}+130
o L ol o | o ) ] | o ol o | Mmool |l ]ol]ld]|n
- 910 | 027 J o027 |o26 | 025] 025 ] 024| o024 ] 023 | 023] 023 | 0.22 | 022 ]o.21] 0.21] 0.21]0.20]0.20
920 0.27 0.26 0.26 0.25 0.24 0.24 0.23 0.23 0.23 0.22 0.22 0.21 ]0.21] 0.21] 0.20]90.20 | 0.20
930 0.26 0.26 0.256 0.24 0.24 0.23 0.23 0.23 0.22 0.22 0.21 0.21 |0.20] 0.20] 0.20] 0.19] 0.19
940 0.26 0.25 0.25 0.24 0.24 0.23 0.23 0.22 0.22 0.21 0.21 0.20 1 0.20] 0.20] 0.19] 0.19{ 0.19
950 | 025 | 025 J 024 | 0.23] 023§ 022| o022 | 022 | 021| o021 | 0.20 | 0.20|0.20] 0.19] 0.19] 0.19} 0.18
960 0.25 | 0.24 0.24 0.23 0.23 0.22 0.22 0.21 0.21 0.20 0.20 0.20]0.19] 0.19] 0.19] 0.18 | 0.18
970 0.24 0.24 0.23 0.23 0.22 0.22 0.21 0.21 0.20 0.20 0.20 0.19 ] 0.19] 0.19] 0.18] 0.18 ] 0.18
980 0.24 | 0.23 0.23 0.22 0.22 0.21 0.21 0.20 0.20 0.20 0.19 0.19]0.19] 0.18] 0.18§ 0.18 | 0.17
990 | 023 | 023 | 022 | 022] o021 | 021] o020 o020 | 020]| 019 | 019 | 018]0.8] 0.18} 017} 017} 0.17
1000 023 | 0.22 0.22 0.21 0.21 0.20 020 | 0.19 0.19 0.19 0.18 0.18] 0.18] 0.17] 0.17] 0.17 | 0.17
1010 0.22 0.22 0.21 0.21 0.20 0.20 0.19 ] 019 0.19 0.18 0.18 0.18] 0.17] 0.17] 0.171 0.16 | 0.16
1020 0.22 0.21 0.21 0.20 0.20 0.19 0.19 0.19 0.18 0.18 0.18 0.17]1 0.17] 0.17] 0.16 } 0.16 | 0.16
1030 0.21 0.21 0.20 0.20 0.19 0.19 0.19 0.18 0.18 0.18 0.17 0.17] 0.17] 0.16] 0.16 ] 0.16 | 0.16
1040 0.21 0.20 0.20 0.19 0.19 0.19 0.18 0.18 0.18 0.17 0.17 0.17]0.16] 0.16] 0.16 | 0.15 f 0.16
1050 0.20 0.20 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.16 0.16] 0.16] 0.156] 0.15] 0.156 | 0.16
1060 0.20 | 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.16 0.16 0.16) 0.16} 0.156] 0.156] 0.16 ] 0.16
1070 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.16 0.16 0.16 0.16]1 0.15] 0.1563 0.15] 0.14 § 0.14
1080 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.16 0.16 0.16 0.156 0.151 0151 0.15] 0.14] 0.14 § 0.14
1090 0.19 0.18 0.18 0.17 0.17 0.17 0.16 0.16 0.16 0.16 0.16 0.15]0.16] 0.14] 0.14] 0.14] 0.14
1100 0.18 | 0.18 0.17 0.17 0.17 0.16 0.16 0.16 0.156 0.16 0.16 014} 0.14] 0.14) 0.14 1 0.13] 0.13
1110 0.18 0.17 0.17 0.17 0.16 0.16 0.16 0.156 0.15 0.16 0.14 0.14] 0.14] 0.14] 0.13] 0.13 | 0.13
1120 0.17 0.17 0.17 0.16 0.16 0.156 0.15 0.16 0.16 0.14 0.14 0.1410.14] 0.13} 0.13§ 0.13 1 0.13
1130 0.17 0.16 0.16 0.16 0.156 0.16 0.15 0.16 0.14 0.14 0.14 0.13]10.13| 0.13] 0.13 | 0.13§0.12
1140 0.16 0.16 0.16 0.15 0.15 0.16 0.14 0.14 0.14 0.14 0.13 0.1310.13} 0.13] 0.12] 0.12] 0.12
1160 0.16 0.16 0.156 0.156 0.16 0.14 0.14 0.14 0.14 0.13 0.13 0.13]10.13] 0.12] 0.12 ] 0.12 | 0.12
1160 0.16 0.16 0.156 0.156 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.12§0.12} 0.12] 0.12§0.12 ] 0.11
1170 0156 | 016 0.156 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.12 0.12]0.12] 0.121 0.11 | 0.11 | 0.11
1180 0.16 | 0.16 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.12 0.12 0.12]10.1210.11 | 0.11 j 0.11 } 0.11
1190 0.14 0.14 0.14 0.14 0.13 0.13 0.13 0.12 0.12 0.12 0.12 0.12]0.11]0.11 } 0.11 ] 0.11 } 0.11
1200 0.14 0.14 0.13 0.13 013 0.13 0.12 0.12 0.12 0.12 0.11 0.11]0.11}0.11§0.11 § 0.10 } 0.10
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Table Tc.

(Apply to values in tables 1a or 1b)

Pressure Correction Factor, Ch

Barometer C Barometer c Barometer C
Inches | Millibars B Inches | Millibars B Inches | Millibars| B
20.0 677 | 0.670 23.8 806 0.796 27.4 928 | 0.916
20.1 681 0.673 23.9 809 0.799 27.5 931 | 0.920
20.2 684 | 0676 27.6 935 | 0.923
20.3 687 | 0.679 27.7 938 | 0.926
20.4 691 0.682 24.0 813 0.803
24.1 816 0.806
20.5 694 | 0.685 24.2 820 0.809 27.8 941 | 0.929
20.6 698 | 0.688 24.3 823 0.813 27.9 945 | 0.933
20.7 701 0.692 28.0 948 | 0.936
20.8 704 | 0.696 24.4 826 0.816 28.1 952 | 0.939
20.9 708 | 0.699 24.5 830 0.820 28.2 955 | 0.942
24.6 833 0.823
21.0 711 0.703 24.7 836 0.826 28.3 958 | 0.946
21.1 715 | 0.706 248 840 0.829 28.4 962 | 0.949
21.2 718 | 0.709 28.5 965 | 0.953
21.3 721 0.712 24.9 843 0.832 28.6 969 | 0.956
21.4 725 | 0.716 25.0 847 0.835 28.7 972 | 0.959
25.1 850 0.838
21.5 728 | 0.719 25.2 853 0.842 28.8 975 | 0.963
21.6 731 0.722 25.3 857 0.846 28.9 979 | 0.966
21.7 735 | 0.725 29.0 982 | 0.970
21.8 738 | 0.729 25.4 860 0.849 29.1 985 | 0.973
21.9 742 | 0.732 25.5 864 0.853 292 | 989 | 0976
25.6 867 0.856
22.0 745 | 0.735 25.7 870 0.859 29.3 992 | 0979
22.1 748 | 0.739 25.8 874 0.862 29.4 996 | 0.983
22.2 752 | 0.742 29.5 999 | 0.986
22.3 755 | 0.746 25.9 877 0.866 29.6 1002 | 0.989
22.4 759 | 0.749 26.0 880 0.869 29.7 1006 | 0.992
26.1 884 0.872
22.5 762 | 0.752 26.2 887 0.875 29.8 1009 | 0.996
22.6 765 | 0.755 26.3 891 0.879 29.9 1013 | 0.999
22.7 769 | 0.759 30.0 1016 | 1.003
22.8 772 | 0.762 26.4 894 0.882 30.1 1019 | 1.007
22.9 775 | 0.766 26.5 897 0.885 30.2 1023 | 1.010
26.6 901 0.889
23.0 779 0.770 NI 267 904 0.892 30.3 1026 | 1.013
23.1 782 | 0.773 26.8 908 0.896 30.4 1029 | 1.016
23.2 786 | 0.776 30.5 1033 | 1.020
23.3 789 | 0.779 26.9 911 0.899 30.6 1036 | 1.023
23.4 792 | 0.783 27.0 914 0.902 30.7 1040 | 1.026
27.1 918 0.905
23.5 796 | 0.786 27.2 921 0.909 30.8 1043 | 1.029
23.6 799 | 0.789 27.3 924 0.912 30.9 1046 | 1.033
23.7 803 | 0.792 31.0 1050 | 1.036

Note. Omit Pressure correction Factor for artillery surveys of fourth-order (1:3000) or lesser accuracies.
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DE
GREENWICH GREE.S MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN SEC

JAN 0 FR |-23 8 15 -411.33 -2 4049 6 36 22.3
+261 +1.29 -28.6

JAN 1 SA |-23 3 54 -410.04 -3 945 6 40 18.9
+289 *1.42 -28e3

2 SU =22 59 5 -408.62 -3 37.8 6 44 15.4
+316 +1.56 -28.0

3 MO |-22 53 49 -407.06 -4 5.8 6 48 12.0
*+344 *1,70 =2746

4 TU =22 48 5 -405.36 -4 33,5 6 52 Be5
- +371 +1.83 =273

5 WE ]|-22 41 54 -403.53 -5 0.8 6 56 Sel
+398 +1,97 =269

6 TH |-22 35 16 -401.56 -5 2747 7 0 1.7
+425 +2.10 =264

7 FR |=-22 28 11 -399.46 =5 5462 7 3 58e2
+451 42023 =260

8 SA ]|-22 20 40 -397.23 -6 2002 7 T 548
+478 +2.,36 =2545

9 sSU |-22 12 42 -394.,87 -6 45,8 7 11 51.3
+504 +2.48 =250

10 MO |-22 4 18 -392.39 -7 10.9 7T 15 47.9
+530 42062 -2445

11 TU |-21 55 28 -389.77 =7 354 7 19 4444
+556 +2,75 =239

12 WE ]|-21 46 12 -387.02 -7 59.4 7 23 41,0
+580 +2.86 =233

13 TH [-21 36 32 -384.16 -8 22.7 T 27 376
*606 *2.99 =2247

14 FR ]|-21 26 26 -381.17 -8 4545 7 31 34,1
+631 +3.12 ~22.1

15 SA |-21 15 55 -378.05 -9 Teb 7 35 3067
+656 +3.24 -21.4

16 SU ]|-21 4 59 -374.81 -9 29.1 T 39 27.2
*679 +3,35 =2047

17 MO {-20 53 40 =371.46 -9 49,9 7 43 238
+704 +3.48 =20.0

18 TU |=-20 41 S6 -367.98 =10 10,0 7 47 2043
+727 +3.59 =19.3

19 WE |=-20 29 49 ~364¢39 =10 2943 7 51 1649
+750 *3,70 =18.6

20 TH =20 17 19 -360.69 =10 47.9 7 55 13e4
*774 *3.83 -17.8

21 FR |=-20 4 25 -356486 -11 5.8 7 59 10.0
+795 +3,92 =1740

22 SA |-19 51 10 -352.94 -11 22.9 8 3 6eb
+818 4,04 =163

23 SU ]-19 37 32 -348.90 =11 39.2 8 7 3.1
+840 +4.15 =1545

24 MO 1-19 23 32 =3444,75 . =11 54,7 8 10 59.7
+861 +4,425 -14,7

25 TU |-19 9 11 -340.50 -12 9.4 8 14 5662
+883 +4436 -13.9

26 WE J-18 54 28 -336.14 -12 2363 8 18 52.8
+902 +4.46 -13.0

27 TH ]-18 39 26 -331.68 =12 364 8 22 49.3
+924 +4 .56 -12.2

28 FR ]-18 24 2 -327.12 =12 48.7 8 26 45.9
+943 +4,66 -11.4

29 SA |-18 8 19 =322446 -13 Del 8 30 42,5
+962 *4475 -10.6

30 SU |-17 52 17 . -317.71 =13 10.8 8 34 39,0
+982 +4 4,85 -9.8

31 MO |-17 35 55 -312.86 =13 2046 8 38 3546
+1000 +4.93 =940
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2-10

Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION

EQUATION OF TIME

SIDERAL TIME

" DEGREES MILS

GREDEA"TWEW DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

FEB 1 TU |=-17 19 15 =-307.93 =13 29.7 8 42 32.1
+1019 +5.04 ~8e2

2 WME |-17 2 16 -302.89 =13 37.9 8 46 2847
+1037 +5,12 =Te8

3 TH =16 44 59 =297.77 =13 45,3 8 50 2562
+1054 +5.20 =66

4 FR -16 27 25 =-29257 ~13 51,9 8 54 21,8
+1072 +5.30 =58

S SA |-16 9 33 . =-287.27 =13 5747 8 58 1863
+1088 +5.37 =5e0

-6 SU |-15 51 25 ~281,90 -14 208 9 2 14,9
+1105 +5.46 =442

7 MO |-15 32 60 =276044 -14 Te0 9 6 11.5
+1121 +5¢53 =-3e4

8 TU |-15 14 19 ~27091 ~14 105 9 10 860
+1136 +5.,61 =2e6

9 WE |-14 S5 23 -265030 -14 13,2 9 14 4.6
+1152 +5.69 =1e9

10 TH [-14 36 11 -259.61 -14 15.1 9 18 1.1
+1166 +5.76 =1.1

11 FR ]|=-14 16 45 -253,85 -14 163 9 21 S7.7
+1180 +5.83 =063

12 SA ]-13 57 S =248.02 -14 1646 9 25 58,2
+1195 +5.90 *0e3

13 sU =13 37 10 =-2420.12 =14 1662 9 29 50.8
+1208 +5.96 +l,1

14 MO [~-13 17 2 =236.16 -14 15,1 9 33 47.4
+1220 +6003 +1.8

15 TU [-12 56 42 -230.13 ~14 13.2 9 37 43.9
© #1234 +6409 +2e6

16 WE J~12 36 8 -224,04 -14 1065 9 41 4065
+1245 +6015 *3e3

17 TH J-12 15 23 =-217.89 ~-14 Te2 9 45 37.0
+1257 +6021 *4,0

18 FR =11 54 26 -211.68 ~14 3.1 9° 49 3346
+1269 *6426 ° +4,8

19 SA -11 33 17 ~205.42 =13 5863 9 53 30.1
+1279 *6e32 +5.5

20 SU [f-11 11 S8 =-199.,10 =13 52.8 9 ST 2667
+1290 +6037 *6e2

21 MO J-10 50 28 =-192,73 . =13 4646 10 1 23.2
+1300 *6e42 +6.8

22 TU |-10 28 48 -186+31 =13 39.7 10 5 19.8
+1309 +6046 +765

23 MWE -10 6 59 =-179.85 =13 32.1 10 9 1663
+1319 *6052 +8.1

24 TH =9 45 0 =173.33 =13 2440 10 13 12.9
+1327 46455 *8e7

25 FR -9 22 53 -166.78 -13 15,2 10 17 945
+1336 +6.60 +9.4

26 SA -9 0 37 -160.,18 -13 S8 10 21 660
+1343 *6063 +9,9

27 SV -8 38 14 =-153,55 ~12 55.8 10 25 2¢6
+1352 +6468 +10.5

28 MO -8 15 42 -146.87 =12 4543 10 28 S9.1
+1358 46070 +11,0
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)}—Continued

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
DEGREE
GREENWICH S MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

6 ¢+ m (SEC) MILS (MILS) ] MIN  SEC (SEC) [HR MIN  SEC

MAR 1 TUu | -7 53 & -140417 -12 384.2 10 32 SSe7
+1366 +6475 +11,5

2 WE | -7 30 18 -133.42 =12 2246 10 36 52.2
+*1372 +6.77 +12,.0

3TH | -7 7 26 -126465 =12 10.5 10 40 48.8
+1378 +6481 +12.5

4 FR | -6 a4 28 =119.84 =11 5840 10 44 45,3
+1383 +6083 *+13.0

5 saA ] -6 21 25 -113.01 -11 45,0 10 48 41,9
+1389 +6.86 +13.4

6 su |l -5 58 16 -106415 =11 3146 10 52 38.4
+1395 +6.89 +13,8

7 M0 | -5 35 1 -99,26 -11 17,7 10 56 35.0
+1398 +6.90 +14,2

8 TU | -5 11 a3 -92.36 ~11 345 11 0 31.5
) +1403 46493 +14,6

9 WE | -4 48 20 -85.43 ~10 48.9 11 4 28.1
+1407 46495 +14,9

10 TH | -a 24 53 -78+48 -10 33.9 11 8 2446
+1410 46496 +15,3

11 FR | =& 1 23 -71.52 =10 1846 11 12 21.2
+1414 +6.98 +15.6

12 SA | -3 37 a9 ~64.54 -10 3.0 11 16 17.7.
+1416 +6499 +15.9

13 su ] -3 14 13 -57.55 -9 47,1 11 20 1443
+1418 +7.01 41642

14 mo | -2 so0 35 -50e54 -9 3069 11 24 10.8
+1420 +7,.01 +16.8

15 TU | -2 26 55 -43.53 -9 14,4 11 28 7.4
+1422 +7.02 +16.7

16 WE | -2 3 13 -36451 -8 57.7 11 32 3.9
+1422 +7.02 . 41649

17 TH | -1 39 31 -29.49 -8 40,7 11 36 0.5
+1424 +7.04 +17.1

18 FR | -1 15 a7 ~22.45 -8 2345 11 39 S57.0
+1423 +7.02 +17.3

19 SA | -0 52 & ~15443 -8 6e2 11 43 53.6
+1424 *+7.03 +17.,5

20 su | -0 28 20 -840 -7 48.6 11 47 50.1
+1424 *+7.04 +17.7

21 Mo | -0 a 36 -136 -7 30.9 11 51 4647
+1422 +7.02 +17.8

22 TU |} +0 19 6 +5,66 -7 13.0 11 55 43.3
+1421 +7.02 +1840

23 WE | +0 a2 47 +12.68 -6 5540 11 59 39.8
+1420 +7.01 +18.1

24 TH | «1 6 27 +19.69 -6 36e9 12 3 364
+1417 +7.00 +18.1

25 FR | +1 30 o 26469 -6 1847 12 7 32.9
t +1416 +6499 +18.2

26 SA | +1 53 a0 +33.68 -6 0e4 12 11 29.5
+1413 +6498 +18,2

27 su | +2 17 13 +40,66 -5 42,2 12 15 2640
+1409 46495 +18,3

28 MO | <2 a0 &2 +47.61 -5 2349 12 19 22,6
+1407 +6.95 +18.2

29 TU | +3 & 9 +54,56 -5 S5e6 12 23 19.1
+1403 46493 +18.2

30 WE | 3 27 32 461449 -4 47,3 12 27 1547
+1399 +6491 +18.1

31 TH | +3 50 51 +68440 -4 29,1 12 31 12.2
+1394 +6.88 +18.1
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

APR 1 FR +4 14 5 +75.28 -4 11.1 12 35 8.8
+1390 +6.87 +1840

2 SA +*4 37 15 +82.15 -3 53.0 12 39 5¢3
+1386 +6.84 ) +17.8

3 sSu +5 0 21 +88.99 -3 35.1 12 43 1.9
+1380 +6.82 *17.7

4 MO +5 23 21 +95,81 -3 17.4 12 46 5845
+1374 +6478 +17.5

5 TU +5 46 15 +102.59 -2 59,8 12 50 55,40
+1369 +6.76 +17.3

6 WE +6 9 4 +1094 35 -2 4245 12 54 5146
+1362 +6.73 +17.1

7 TH +6 31 46 +116.08 -2 253 12 58 48.1
+1356 +6.70 +16.9

8 FR +6 54 22 +122.78 -2 8.3 13 2 44.7
+1348 +6465 +16e7

9 SA +7 16 50 +129443 -1 51.6 13 6 4l.2
+1342 +6.63 +16.4

10 Su +7 39 12 +136606 -1 35.1 13 10 37.8
+1333 +6.58 +16.1

11 MO +8 1 25 +162464 -1 19.0 13 14 34.3
+1326 +6e55 +15.9

12 TV +8 23 31 +149,19 -1 3.0 13 18 30.9
+1317 +6.50 +15.6

13 WE +8 45 28 +155,69 -0 47.4 13 22 27.4
+1309 *+6.47 +15.3

14 TH +9 7 17 +162.16 -0 32.1 13 26 24.0
+1299 +6.41 +1449

15 FR +9 28 56 +168457 -0 17.1 13 30 205
+1290 *6e37 +1G46

16 SA +9 50 26 +174494 -0 245 13 34 17.1
+1280 +6.32 +14,3

17 SU |+10 11 46 +181.26 +0 11.7 13 38 1346
+1271 +6.28 +13,9

18 MO [J+10 32 57 +187.54 +0 25,7 13 42 10.2
+1259 +6.22 +1345

19 TU |+10 53 56 +193.76 +0 39.3 13 46 6e8
+1249 *6017 +13.2

20 WE J+11 14 45 +199,93 +0 52,5 13 50 3.3
+1237 +6.10 +12.8

21 TH J+11 35 22 +206403 +1 53 13 53 5949
+1226 +*6.06 +*12.4

22 FR 1+11 55 48 +212,09 *1  17.7 13 57 56.4
+1214 +5,99 *11.9

23 SA f+12 16 2 +218.08 +1 2947 14 1 5360
+1202 +5,94 +11.5

24 SU +12 36 & +224,402 +1 4162 14 5 4965
+1189 +5,87 +11.1

25 MO | +12 55 53 +229,89 +1 52,3 14 9 4641
+1176 +5,81 +10.6

26 YU |j+13 15 29 +235,70 *2 249 14 13 4246
+1163 +5.74 +10.1

27 WE | +13 34 52 +241.44 +2  13.1 14 17 3962
+1150 +5.68 +9.6

28 TH | +13 54 2 +247,12 *2  22.7 14 21 35.7
+1136 +5,61 +9.1

29 FR | *14 12 58 +252,73 +2  31.9 14 25 3243
+1122 +5,54 +8.6

30 SA | +14 31 40 +258,27 *2  40.5 14 29 28.8
+1108 +5447 +840
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLINATIDN EQUATION OF TIME SIDERAL TIME
DEGREES
GREENWICH MiLS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN SEC

MAY 1 SU |+14 S0 8 +263.,74 +2 48.6 14 33 25.4
+1093 +5.40 +7.5

2 MO |+15 8 21 +269%.14 +2 56,1 14 37 22.0
+1079 +5,33 +7.0

3 TU |+15 26 20 +274.47 +3 3.1 14 41 18.5
+1062 +5,24 +6e &

4 WE ]+15 44 2 +279,71 +3 9.6 14 45 15,1
+1048 +5.18 +5,8

5 TH |+16 1 30 +284,89 +3 1544 14 49 11.6
+1032 +5,10 +502

6 FR |+16 18 42 +289,99 +3 20.7 14 53 8e2
+1015 +5,01 +4,7

7 SA |+16 35 37 +295,00 +3 25,5 14 57 4,7
+999 +4,93 +4,1

8 SU |+16 52 16 +299,93 +3 29,6 15 1 1.3
+982 +4,85 +3.5

9 MO |+17 8 38 +304,78 +3 33.1 15 4 57.8
+965 +4477 +2,.,9

10 TU |+17 24 43 +309,.,55 +3 3601 15 8 54.4
+948 +4,68 423

11 WE [+17 40 31 +314,23 +3 385 15 12 5S0.9
+930 +4,59 +1,.8

12 TH |+17 56 1 +318.82 +3 40,3 15 16 4745
+911 +4,50 +1,2

13 FR +18 11 12 +323,32 +3 41,5 15 20 44,1
+894 +4,41 - +0.6

14 SA |+18 26 6 +327.73 +3 42,2 15 24 40,6
+875 +4,32 +040

15 SU |+18 40 41 +332,05 +3 42,3 15 28 37.2
+856 +4,23 =0.4

16 MO | +18 54 57 +336.28 +3 41,8 15 32 33.7
+837 +4,13 =140

17 TU | +19 8 54 +340441 +3 40.8 .15 36 30.3
t +817 4,08 -1.5

18 WE |+19 22 31 +344445 +3 39,2 15 40 26.9
+797 +3.,94 =21

19 TH | +19 35 48 +348439 +3 37.1 15 44 23.4
+778 +3,84 =2e6

20 FR | +19 48 46 +352,23 +3 34,5 15 48 2040
+757 +3.74 =36l

21 SA J+20 1 23 +355.97 +3 31.3 15 52 1645
+736 +3.63 =36

22 SU | +20 13 39 +359,60 +3 27.6 15 56 13.1
+715 +3.53 =842

23 MO | <20 25 34 +363.,13 +3 23,4 16 0 9.6
+695 +3.43 -4,7

24 TU | +20 37 9 +366+56 +3 18.7 16 & 62
+673 +3,33 =52

25 MWE | +20 48 22 +369.89 +3 13,5 16 8 2.7
+652 +3,22 -Se7

26 TH | +20 59 14 +373.11 +3 T8 16 11 59,3
+630 +3.11 -6e2

27 FR | +21 9 44 +376.22 +3 1.6 16 15 559
+608 +3,00 =6e b6

28 SA | +21 19 52 +379,22 +2 54,9 16 19 52.4
+586 +2,89 =T7.1

29 SU | +21 29 38 +382.,11 +2 47,8 16 23 49,0
+563 +2,78 =Teb

30 MO j+21 39 1 +384.89 +2 40,2 16 27 45.5
+541 +2.,68 =8.0

31 TU | +21 48 2 +387.57 +2 32.1 16 31 42.1
+519 +2,.,56 -85
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATIDN EQUATIDN DF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o . " (SEC MILS (MILS) MIN SEC (SEC) |HR MIN SEC

JUN 1 WE |+21 56 41 +390.13 *2 23.6 16 35 38.7
+496 +2.45 -849

2 TH [+22 4 57 +392,.,58 *2 14,7 16 39 35.2
+472 +2.33 ~9e¢3

3 FR | *+22 12 a9 +394,91 +2 563 16 43 31.8
+450 +2.22 -9.7

4 SA |+22 20 19 f +397,13 +l 55.6 16 47 28.3
+426 +2.10 -10.1

5 SU f+22 27 25 +399,23 +1 45,5 16 51 24,9
+402 +1.99 -10.4

6 MO fJ*22 34 7 +401.22 *1 35,0 16 55 21.4
+379 +1,R7 -10.8

7 TU | +22 40 26 +403.09 *1 24,2 16 59 18.0
+355 +1.75 -11.1

8 WE |+22 46 21 +404.84 *1 13.0 17 3 1445
+331 +1.64 =-11.4

9 TH | +22 51 52 +4064.48 .l le6 17 "7 11.1
+307 +1.52 -11.7

10 FR ] +22 56 59 +408.00 +0 49,9 17 11 Te7
+283 +1.39 -11.9

11 SA |+23 1 42 +409.39 *0 37.9 17 15 4.2
+258 +1.28 -12.1

12 SU |+23 6 0 +410.67 *0 25.7 17 19 0.8
+234 +1.15 =123

13 MO |+23 9 54 +411.82 0 13.3 17 22 57.3
+210 +1.04 -12.5

14 TU |+23 13 24 +412,86 +0 0.8 17 26 53.9
+185 +0.91 =12.6

15 WE [+23 16 29 *413.77 -0 11.8 ‘117 30 50.5
+160 +0.79 -12.8

16 TH |+23 19 9 +414,56 -0 28%.6 17 38 47.0
+136 +0.67 -12.8

17 FR | +23 21 25 +415.,23 -0 37.5 17 38 43.6
*111 +0.55 -12.9

18 SA J+23 23 16 +415.78 -0 50.4 17 42 4041
+85 +0.42 =-12.9

19 SU |+23 24 31 4416420 -1 L) 17 46 36.7
*61 . +0.30 -13.0

20 MO | +23 25 42 4416450 =1 1645 17 50 33.2
+37 +0.19 -13.0

21 TU [J+23 26 19 +416.69 =1 29.5 17 54 29.8
+11 +0,05 =12.9

22 WE §+23 26 30 +416.74 -1 42.4 17 58 26.4
-13 -0.06 -12.9

23 TH |+23 26 17 +416.68 =1 55.4% 18 2 2249
-39 -0.20 -12.8

24 FR | +23 25 38 +416.48 -2 B8e3 18 6 1945
-62 =-0.30 =127

25 SA | +23 24 36 +416.18 -2 21.1 18 10 1640
-88 -0e44 ~1246

26 SU | +23 23 8 +415.74 -2 33.7 18 14 12.6
-112 =055 =125

27 MO [+23 21 16 +415.19 -2 4643 18 18 942
‘137 '0068 '1204

28 Tu |+23 18 59 +414.51 -2 5867 18 22 Se7
-161 -0.79 =12.2

29 ME | +23 16 18 +413,72 -3 11.0 18 26 23
-186 =092 -12.0

30 TH %23 13 12 +412.80 =3 23,1 18 29 5848
=211 -1.04 -11.8
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)—Continued

) APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREE
GREENWICH S MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

JUL 1 FR |[+23 9 a1 +411.76 =3 350 18 33 55.4
=234 =le16 =11.6

2 SA f+23 5 a7 +410e60 -3 466 18 37 51.9
-259 -1.28 =11.4

3 SU |+23 1 28 +409.32 =3 5840 18 41 48,5
-283 =139 =-11.1

4 MO | +22 56 45 +407.93 -4 9.1 18 45 4540
=307 =152 =10.8

5 Tu J+22 51 38 +406641 -4 2060 18 49 41,6
=330 =163 =10.5

6 WE |+22 46 8 +404,78 -4 3046 18 53 38,2
=355 =175 =10e2

7 TH |+22 40 13 +403.03 -4 408 18 57 34,7
-378 -1.87 -9.8

8 FR |+22 33 SS +401.16 -4 5047 19 1 31,3
-402 =198 =95

9 SA |+22 27 13 +399.18 -5 D2 19 5 27.8
-425 =2410 =9%.1

10 SU [+22 20 8 +397.,08 -5 9.4 19 9 24,4
-448 -2422 -8e7

11 MO |+22 12 40 +394,86 -5 18,1 19 13 21,0
-471 -2e¢32 =8e2

12 TU J+22 4 49 +392.54 -5 2664 19 17 17.5
-493 =2e4%4 -7.8

13 WE | +21 56 36 +390,10 -5 34,2 19 21 14,1
-517 =255 =Te3

14 TH J+21 47 59 +387455 -5 41.5 19 25 1046
-538 =266 =68

15 FR f+21 39 1 +384.89 -5 48.4 19 29 Te2
=561 =2477 =6e3

16 SA {+21 29 a0 +382412 =5 54,7 19 33 3.7
-583 -2+88 =548

17 SU J+21 19 57 +379.24 -6 0e5 19 37 0.3
-604 -2.98 =542

18 MO |+21 9 53 +376626 -6 Se8 19 40 56.9
-626 '3.09 '4.7

19 TU | +20 59 27 +37317 -6 105 19 44 53,4
-648 =320 -4,1

20 WE j+20 48 39 +36997 -6 18,7 19 48 50.0
-668 . =3+30 -3e6

21 TH J+20 37 31 +366467 -6 1843 19 52 4645
-689 =340 =340

22 FR | +20 26 2 +363027 -6 2143 19 56 43.1
-709 =3¢50 =2.4

23 SA | +20 14 13 +359¢77 -6 23.8 20 0 3946
-730 =3.61 -1.8

24 SU f+20 2 3 +356.16 =6 2546 20 &4 3642
=750 =370 -1e2

25 MO | +19 49 33 +352.46 -6 2649 20 8 32.8
-769 =380 =0e6

26 TU | +19 36 4a +348466 =6 2Te6 20 12 29.3
-789 =-3489 =0el

27 WE | 19 23 35 +344,77 -6 277 20 16 2549
-809 -4,00 +0e8

28 TH | +19 10 6 +340.77 -6 272 20 20 22.4
-827 -4,08 +1.0

29 FR j+18 56 19 +336469 -6 2642 20 24 1940

-846 -8418 +1.6 .

30 SA J+18 42 13 +332.51 -6 28445 20 28 15,5
-864 -4,27 +2,2

31 SU §+18 27 &9 +328424 -6 2242 20 32 12,1
-883 -4,36 *+2.8

2-15



FM 6-300

Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
GREENWICH DEGREES MILS .

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o+ m (SEC) MILS (MiLs) | mIN SEC (SEC) JHR MIN  SEC

AUG 1 MO | +18 13 6 +323,.88 i -6 19.4 20 36 8.6
-900 3,44 +3.4

2 Tu | +17 58 & +319.44 -6 1640 20 a0 5e2
-918 -3,54 +3,0

3 WE | +17 a2 48 +314.90 -6 119 20 a4 1.7
-936 -4.62 +8.6

4 TH §+17 27 12 +310.28 -6 7.3 20 47 58.3
-953 -4.70 +5.1

S FR | +17 11 19 +305.58 -6 2.1 20 51 54.9
-969 ~4,79 +547

6 SA | +16 55 10 +300.79 -5 5644 ' 20 55 S1.4
-986 -3,87 +643

7 SU [+16 38 aa +295.92 “5 5040 20 59 48,0
-1002 -3.95 +649

8 MO |+16 22 2 +290.97 -5 43,1 21 3 44.6
-1018 -5402 +7e5

9 TU |]+16 5 & +285.95 -5 35,5 21 7 al.l
-1033 -5411 +8.1

10 WE [+15 a7 51 +280.84 -5 27.4 21 11 37.7
-1049 . -5.18 +8.7

11 TH | +15 30 22 +275466 -5 1847 21 15 34,2
-1063 -5,25 +9,2

12 FrR |+15 12 39 +270.41 -5 9.4 21 19 30.8
-1078 =532 +9,.,8

13 SA | +1a 5a a1 +265.09 -4 59,5 21 23 2743
-1092 -5.39 +10e8

14 SU | +1a 36 29 +259.70 -4 49,1 21 27 23.9
-1107 -5.47 +11.0

15 M0 | +15 18 2 4254423 . -3 38,1 21 31 20.4
-1119 ~5.52 +11.5

16 TU ] +13 59 23 : +248.71 -4 2645 21 35 1740
-1133 -5.60 +12.1

17 WE [+13 a0 30 +243.11 -4 14,4 21 39 13.5
=-1146 -5e66 +12e6

18 TH J+13 21 2a +237.45 -3 1.7 21 43 10.1
-1159 -5.72 +13.1

19 FR J+13 2 s +231.73 -3 4846 21 4T 646
-1171 -5.78 +13.7

20 SA | +12 42 34 +225,95 -3 34,9 21 51 3.2
-1182 -5.84% +14.1

21 suU | +12 22 52 ] +220.11 -3 20.7 21 54 59,8
-1195 -5.90 +1446

22 Mo [ +12 2 57 +214.21 -3 6.0 21 58 5643
-1206 -5.96 +15.1

23 Tu §+11 42 51 +208425 -2 50.9 22 2 '52.9
-1217 -6401 +15.5

24 WE | +11 22 34 +202.23 -2 35,3 ' 22 6 49.4
-1227 -6.06 +1640

25 TH |+11 2 7 +196.18 -2 19,3 22 10 4640
-1239 -6e12 +16.8

26 FR | +10 41 28 +190.06 -2 2.9 22 14 42.5
-1248 -6e16 +1648

27 SA | +10 20 a0 +183.90 -1 4640 22 18 39.1
-1258 621 +17e2

28 su +9 59 32 +177.69 -1 28.8 22 22 35.6
-1268 ~6426 +17.5

29 MO +9 38 33 +171.43 -1 11.3 22 26 32,2
-12717 -6431 +17.9

30 TU +9 17 17 +165012 -0 53.4 22 30 28.7
-1286 =-6e 35 +18.2

31 WE +8 55 51 +158.77 -0 35.1 22 34 25,3
-1295 -6439 +18.5

2-16




Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)}—Continued

FM 6-300

APPARENT OECLINATION EQUATION OF TIME SIDERAL TIME
DEGRE
GREENWICH & MILS

OATE DAILY DAILY OAILY
CHANGE CHANGE CHANGE

o . " (SEC) MiLS (MILS) MIN SEC (8EC) |HR mMiN  SEC

SEP 1 TH +8 34 16 +152.38 -0 1646 22 38 21.8
-1303 ~6e 44 +18.8

2 FR +8 12 33 +145,94 +0 2.2 22 42 18.4
-1311 =6e47 +19,1

3 SA +7 S0 42 +139,47 +0 2163 22 46 15,0
-1319 ~6¢52 +19.3

4 SU +7 28 43 +132,95 +0 40.6 22 50 11,5
-1327 =655 +19.6

S MO +7T 6 36 +126440 1 03 22 5S4 8.1
-1333 ~6,58 +19.8

6 Tu +6 44 23 +119.82 +1 20,1 22 S8 4.6
=1340 ~6e62 +2060

T WE *6 22 3 +113.,20 +1 4062 23 2 1.2
=1346 =6+¢65 +20.2

8 TH +5 59 37 +106.55 *2 0.5 23 5 S7e7
-1352 ~6.67 +20.4

9 FR +5 37 5 +99,88 +2 20.9 23 9 S54&.3
-1358 “6e71 +20.6

10 SA +5 14 27 +93.17 +2 Al.6 23 13 50.8
=-1363 673 +20.8

11 su *4 51 44 +864.44 *3 24 23 17 474
-1368 ~6.76 +20.9

12 M0 +4 28 S6 +79,68 +3 2344 23 21 43.9
~1373 ~6078 +21.0

13 Tu *4 6 3 +T72.950 +3 44,5 23 25 40.5
-1377 ~6480 *21.2

14 WE +3 43 6 +66.10 *4 Se7 23 29 37.0
-1380 ~6.81 *2142

15 TH +3 20 6 +59,.29 *4 2649 23 33 33.6
=-1385 ~6+84 *21.3

16 FR *2 57 1 +52.,48 *4 48,3 23 37 3062
-1387 =685 +21.4

17 SA +2 33 54 +45,60 *5 9.7 23 41 267
-1391 ~6¢87 *21.4

18 SuU *2 10 43 +38.73 +5 3l.1 23 45 23,3
=-1393 ~6+88 *21.4

15 M0 +1 47 30 +31,.,85 +5 5246 23 49 19.8
=-1395 -6.89 *21.4

20 Tu +1 24 15 +24,96 *6 14,0 23 53 1644
-1397 =690 42163

21 WMWE +1 0 S8 +18,06 *6 35.4 23 57T 12.9
-1399 =690 *21.3

22 TH +0 37 39 +11,16 +6 5607 0 1 945
=-1401 =6e92 +21.2

23 FR +0 14 18 4,24 +7 17.9 0 S5 660
=-1401 ~6¢92 +21.1

24 SA -0 9 3 -2+68 *T7 3940 0 9 246
=-1401 ~6092 +20.9

2% Su -0 32 24 =9460 +8 0.0 0 12 59.1
-1403 ~6093 +20.8

26 MO -0 55 a7 =1645%3 +8 20.8 0 16 557
=1402 =6492 +20.6

27 Tu -1 19 9 =23445 +8 41,5 0 20 S2.2
-1402 ~6+93 +20.4

28 WE =1 42 31 =30.38 *9 1.9 0 24 4B8.8
=-1401 ~6091 +2062

29 TH -2 5 52 =37.29 +9 22,1 0 28 45.3
-1400 =692 +19,9

30 FR -2 29 12 -84,21 +9 42,0 0 32 41.9
=1400 =6¢91 +19.6
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION EQUATIORN OF TIME SIDERAL TIME
OREENWICH DEGREES MILS

OATE OAILY DAILY OAILY
CHANGE CHANGE CHANGE

o+ u (SEC) MLS MILS) | min (SEC) |HR min  SEC

NOV 1 TUu |-14 10 23 -251.97 *16 22.4 2 38 51.6
-1158 =5.71 +1.8

2 WE J~-14 29 a4} =257.68 *16 24,2 2 42 48,2
=1144% =5.65 *0.9

3 TH J-14 48 45 =263¢33 *16 25.2 2 46 44,7
-1130 -5.58 +0.1

4 FR |-15 7 35 =268491 +16 25.4 2 50 41.3

-1115 -5451 -0.6 _

S SA |-15 26 10 =2T74442 *16 24.7 2 54 37.8
=1099 =5.43 =le4

6 SU [-15 44 29 -279.85 +16 23.2 2 58 34,4
=-1084 =535 =243

7 MO j-16 2 33 -285.20 *16 20.9 3 2 3069
=1068 =-5,27 =361

8 Tu =16 20 21 =290e47 +16 17.8 3 6 275
=-1051 -5.19 =3¢9

9 WE |-16 37 52 -295.66 *16 13.8 3 10 24,1
-1035 =5412 =-4,7

10 TH J~-16 55 7 -300.78 *16 9.0 3 14 20.6
-1017 =5,02 =546

11 FR 1-17 12 & -305.80 *16 3e4 3 18 1762
-1000 -4,94 ~6be &

12 SA [f-17 28 44 : -310.74 +15 56,9 3 22 1367
=981 -4 .84 “Te3

13 SU J~-17 45 S -315458 *15 49.6 3 26 103
=962 =475 =8e1

14 Mo |-18 1 7 -320.33 +15° 41.5 3 30 6.8
=944 -8 ,66 -8.9

1S TUu -18 16 51 -324.99 *15 32.5 3 3e 3e 4
=925 -4.57 =97

16 WE }-18 32 16 -329.56 *15 22.7 3 37 599
=904 -4.,46 =106

17 TH |=-18 47 20 -334.02 +15 12,1 3 41 5665
-885 -4, 38 =11l.4

18 FR |-19 2 S -338¢40 *15 0e7 3 45 53.0
-864 -4,26 -12.2

19 SA 1-19 16 29 =342+66 *1l8 48,4 3 49 49,6
-844 -4,17 -13.0

20 SU [-19 30 33 =346.83 +14 35,3 3 53 46.2
-822 ~4.06 =13.9

21 MO §-19 44 15 -350.89 *14 21.4 3 5T 42.7
-801 =395 =14.7

22 TU {-19 57 36 -354.84 *14 6e7 4 1 393
=779 =385 '15.5

23 WE J=-20 10 35 =358469 +13 51.2 4 5 35.8
=756 -3.73 =16¢3

24 TH 1-20 23 11 -362.42 +13 34,8 4 9 32.4
=735 =3463 “11.1

25 FR }-20 35 26 -366405 *13  17.7 4 13 29.0
-711 =3.52 =179

26 SA =20 47 17 =369.57 +12 59.8 4 17 25.5
-689 =340 -1846

27 SU J-20 58 46 -372.97 *12 41,1 4 21 22,1
' -664 =3.28 =19.4%

28 Mo |-21 9 S0 -376425 *12 21.7 4 25 18.6
-642 -3.17 =201

29 TU |-21 20 32 -379.42 *12 1.5 4 29 15.2
-616 =3.04 =2049

30 WE J=-21 30 48 -382.46 *11 40.6 4 33 11.7
=593 =2493 =216
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATIDN EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

v ow (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN  SEC

0CT 1 SA -2 52 32 =-51.12 +10 1.8 0 36 38.a
-1397 =690 +19,3

2 SuU -3 15 49 =-58.02 +10 21,1 0 40 35.0
-1396 -6.89 +19.0

3 MO -3 39 5 -64,91 +10 40,2 0 44 31.6
-1393 -6.88 +18.,7

4 Ty -4 2 18 =71.79 +10 59,0 0 48 28.1
-1390 -6087 +18.4

5 WE -4 25 28 =78+66 +11 17.4 0 52 24.7
-1387 -6485 +18.,0

6 TH -4 48 35 =85.51 +11 35.4 0 56 21.2
-1384 =683 +17.6

7 FR -5 11 39 =92.,3% +11 53.1 1 0 17.8
-1380 -6e82 +17.2

8 SA -5 34 39 =99.16 +12 10.4 1 4 18.3
' -1375 -6.79 +16.8

9 Su -5 57 34 =105.95 +12 27.3 1 8 10.9
-1371 =677 +16.%

10 MO -6 20 25 =112.72 +12 43.8 112 Tet
-1366 ~6e74 +16.0

11 Tu -6 43 11 -119.,46 +12 59,8 1 16 4.0
-1360 ~6e72 +15.5

12 WE -7 5 51 -126.18 +13 15,3 1 20 065
-1354 668 +15.0

13 TH -7 28 25 =132.86 +13 30.4 1 23 571
-1348 =-6+66 +14,6

14 FR -7 50 53 =139.52 +13 45,0 1 27 5346
-1342 =663 +14,0

15 SA -8 13 15 =146.15 +13 59,1 1 31 50,2
-1334 =659 +13.5

16 Su -8 35 29 -152.,74 +14 12,7 1 35 4648
-1327 -6¢55 +13.0

17 Mo | -8 57 36 -159.29 +18 25,7 1 39 3.3
-1320 -6e52 +12.4

18 Tu -9 19 36 -165.81 +14 38.2 1 43 39.9
-1311 =647 +11.8

19 WE -9 41 27 -172.28 +14 50,0 1 847 36.4
-1303 =644 *11.2

20 TH [-10 3 10 =178472 +15 1.3 1 51 33.0
-1293 -6+38 +10.6

21 FR [-10 24 43 -185.10 +15 11.9 1 55 2945
-1285 -6e35 +9.9

22 SA [-10 46 8 -191.45 +15 21,9 1 59 2640
-1275 -6+29 +9.3

23 su J-11 7 23 -197.74 "+15 312 2 3 2246
=1265 =625 +8e.6

24 MO |-11 28 28 -203.99 +15 39,9 2 7 19.2
=1254 -6+19 +7.9

25 TU [|-11 89 22 -210.18 +15 47,8 2 11 1567
=1244 =615 +742

26 ME {-12 10 6 =216033 +15 5540 2 15 1243
-1233 -6.08 +6e8

27 TH ]-12 30 39 =222.41 +1le 1.5 2 19 B8
-1221 =603 +5.7

28 FR |~-12 51 o -228.44 +16 Te2 2 23 Sed
-1210 -5498 +4,9

29 SA [-13 11 10 -234,42 +16 12,2 2 27 240
-1197 ~5491 +442

30 SU {-13 3 7 -240433 +16 1645 2 30 5865
-1185 -585 +3.4

31 MO }-13 50 52 -246,.18 +16 19.8 2 34 5561
-1171 =5.79 +2.6

219
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Table 2a. Sun, 1983, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MiLS (MILS) MIN, SEC (SEC) JHR MIN  SEC

DEC I TH [-21 40 41 -385.39 +11 19.0 4 37 843
=567 -2480 =222

2 FR f-21 50 8 -388.19 +10 S6.7 4 41 4.8
=543 -2468 =229

3 SA [-21 59 11 -390.87 +10 33.8 4 45 l.4
=517 =255 =235

4 SU |-22 7 48 -393.42 +10 10.2 4 48 5840
-492 =243 =248.1

S MO f-22 15 60 -395.85 +9 46.1 4 52 5445
=465 =230 -24,7

6 TU §-22 23 45 -398.15 +9  21.3 4 56 51.1
=440 -2417 ~25.2

7 WE |=-22 31 5 =-400.32 +8 561 5 0 47.7
=413 =204 -25.7

8 TH |=-22 37 58 -402.36 +8 30.3 5 4 44,2
-386 -1.91 =262

9 FR |=22 44 24 -404,27 +8 4,0 5 8 40.8
~360 =177 =267

10 SA [|-22 50 24 -406.04 +7 373 5 12 3743
-332 =le.64 =271

11 su ]-22 55 56 -407.68 +7 10.1 5 16 33.9
=306 =152 =2745

12 Mo J-23 1 2 =409.20 *6 42.6 5 20 30.4
-278 =137 =278

13 TU [-23 5 &0 -410.57 *6 14,7 5 24 27.0
=250 -1.23 -28.2

14 WE |-23 9 50 -411.80 45 4645 5 28 23.6
=222 =1.10 =285

15 TH |-23 13 32 -412.,90 +5 1840 5 32 20.1
=195 -0.96 -28.7

16 FR [=-23 16 47 -413.86 +4 49,2 5 36 167
=167 =0a83 =29.0

17 SA [-23 19 34 -414.,69 *4 2042 5 40 13.2
=139 -0.68 =29.2

18 SU =23 21 53 -415.37 +3 51,0 5 44 9.8
=111 =055 =-29.4

19 MO [-23 23 44 -415.92 +3 21.6 5 48 6e3
-83 =0.41 =29.5

20 Tu [-23 25 7 -416433 +2 5240 5 52 29
=54 =027 =29.6

21 WE =23 26 1 -416.60 *2 22.4% 5 55 59.5
-27 =013 -29.7

22 TH |-23 26 28 -416.73 +1 52.6 5 59 560
.2 +0.01 =-29.8

23 FR =23 26 26 -416.72 +1 22.8 6 3 52.6
+30 +0.15 -29.8

24 SA I-23 25 56 -416e57 +0 53,0 6 7 49.2
+58 +0.28 -29.8

25 SU |-23 24 58 -416.29 +0 23.1 ., 6 11 45.7
+87 4043 -29.7

26 Mo ]| -23 23 31 -415.86 -0 6e6 6 15 42.3
+115 +0.57 ~29.7

27 Tu |=-23 21 36 ~415,29 -0 3643 6 19 38.8
+142 +0.70 -29.6

28 WE |-23 19 14 -414,59 -1 5.9 6 23 3544
+171 +085 =295

29 TH 1-23 16 23 -413.74 -1 35.4 6 27 31.9
+199 +0.98 =293

30 FR |-23 13 & ~412.76 -2 4.8 6 31 28.5
+227 +1412 -29.1

31 SA 1-23 9 17 -411.64% -2 3349 6 35 25.0
+255 +1.26 ~28.8

32 sV [-23 S5 2 -410.38 -3 28 6 39 21.6




Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)

FM 6-300

APPARENT DECLINATION

EQUATION OF TIME

SIDERAL TIME

GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MELS) MIN SEC (SEC) |HR MIN SEC

JAN 0 SA | -23 9 17 -411.64 -2 3440 6 35 2540
: +255 *+1.26 ~28.8

JAN 1 Su|=-23 5 2 -410.38 -3 2.8 6 39 21.6
: +282 +1.39 ~2846

2 MO |-23 0 20 -408.99 -3 31.4 6 43 18.2
+310 +1.53 ~2843

3 TU §J -22 55 10 -407,46 -3 59.7 6 47 14.7
+337 +1.67 ~2749

4 WE | -22 49 33 -405.79 -4 27.7 6 51 11.3
+365 +1.80 ~2Te5

5 TH | -22 43 28 ~403,99 -4 5542 6 55 Te9
+392 +1.94 ~27.1

6 FR | -22 36 56 -402.,05 -5 22.4% 6 59 G4
+418 +2,06 ~2647

T SA | -22 29 58 -399.,99 ~5 49,1 T 3 1.0
+445 +2,20 ~26e2

8 SU |-22 22 33 -397.79 -6 1543 T 6 5745
*472 *2.,33 ~2547

9 MO f-22 14 41 -395.46 -6 41.0 7 10 S4.1
+498 +2.46 ~25.1

10 TU | -22 6 23 -393.00 -7 6e2 7 14 5046
+524 +2,59 ~28.6

11 WE | -21 57 39 -390.41 -7 308 T 18 47.2
+549 *2,71 ~244,0

12 TH | -21 48 30 -387.70 -7 5449 T 22 43.7
+575 +2,84 ~23e4

13 FR §-21 38 55 -384,86 -8 18.3 T 26 4043
+601 +2.,96 ~2247

14 SA | -21 28 54 -381.90 -8 41,1 T 30 368
+624 +3,09 ~22.1

15 suU | ~21 18 30 ~378.81 -9 3e2 7 38 33.4
+650 +3,21 ~21.4

16 M0 | -21 7 40 -375.60 -9 284.7 T 38 30.0
+*6T4 +3.,32 ~20.7

17 Tu §J -20 56 26 -372.28 -9 45,5 T 42 2645
+697 +3.45 ~20.0

18 WE | -20 44 49 -368.83 -10 S5e6 T 46 23.1
+722 +3.56 ~19.3

19 TH | -20 32 &7 -365.27 =10 25.0 7T 50 19.7
+744 *+3.67 ~18.6

20 FR ] -20 20 23 -361.60 -10 43.6 7 54 16.2
+768 +3.80 ~17.9

21 SA | -20 7 35 -357.80 -11 1.6 7T 58 12.8
+790 +3.90 ~17.2

22 SU [-19 54 25 +~5353.90 -11 18.8 8 2 93
+812 +4,01 ~16e4

23 MO | -19 40 53 -349,89%9 =11 3562 3 6 59
+834 *9,12 ~15.7

24 TU | -19 26 59 ~345.,77 ~11 51.0 8 10 244
+856 *4,22 ~14.9

25 WE | =19 12 43 -341.,55 -12 59 8 13 59.0
+878 *+4,34 ~14.1

26 TH | -18 58 5 -337.21 =12 20,1 8 17 555
+898 +4,43 ~13.4

27 FR | -18 43 7 -332.78 =12 33.5 8 21 S52.1
+918 +4,54 ~12.6

28 SA | -18 27 49 -328.24 =12 46.1 8 25 48.7
+939 +4,64 ~11.8

29 SuU | -18 12 10 =-323.60 -12 57.9 8 29 45,2
+958 *4,73 ~11.0

30 MO | -17 56 12 -318.87 -13 940 8 33 41.8
+978 +4,83 ~10.2

31 TU | =17 39 54 -314.04 -13 19.2 8 37 38.3
+997 +4,92 =944
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o . " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

FEB 1 WE [-17 23 17 -309.12 -13 28.6 8 41 34,9
+1015 +5.,01 =865

2 TH |=-17 6 22 =304,11 ~13 37,2 8 95 31,5
+1033 +5,10 =Te7

3 FR |-16 49 ¢S ~299.01 =13 45,0 8 49 28.0
+1051 +5.,19 ~6e¢9

4 SA |]-16 31 38 -293.82 =13 S51.9 8 53 24,6
+1068 . +5,28 ~6el

5 SU {-16 13 S0 ~288.54 =13 S8.1 8 57 21.1
+1085 +5,35 -5¢3

6 MO [-15 55 &S -283,19 -14 304 9 1 17.7
+1102 45,45 ~4e4

7 TU =15 37 23 =2T7T.74 -14 TeS 9 5 16,2
+1117 ’ +5.51 =366

8 WE [-15 18 %6 -272.23 =14 11,5 9 9 10.8
+1133 +5,60 ~248

9 TH |-14 59 53 -266463 ~-14 14,4 9 13 Te3
+1148 +5,67 ~240

10 FR [=-14 40 45 -260.96 -14 1644 917 369
+1163 +5.74 ~1e2

11 SA J-14 21 22 -255422 =14 17.7 9 21 0ot
’ +1177 +5,81 =0e4

12 SU =14 1 45 ~249.,41 -14 18.1 9 24 57,0
+1191 +5.88 +0e3

13 MO |-13 41 S& =243.53 -14 17.8 9 28 53,5
+1204 +5,95 +1.1

14 TU J-13 21 S0 ~237.58 ~14 1646 9 32 5061
+1217 +6.01 +1.8

15 WE [-13 1 33 -231.57 -14 14.8 9 36 46,7
+1230 +6.07 +24.6

16 TH =12 41 3 -225.50 =14 12,1 9 40 43,2
+1242 *6414 +3,3

17 FR J-12 20 21 =-219.36 -14 8.8 9 44 39,8
+1253 . +6018 +4,40

18 SA }-11 59 28 -213.18 ~-14 4,7 9 48 3663
+1265 46425 447

19 SU [-11 38 23 =206¢93 -14 0.0 9 52 32.9
+«1277 +6031 +5,.9

20 M0 §-11 17 &6 ~200.62 =13 5445 9 56 29.4
+1286 +635 4600

21 TU ]-10 55 40 =194,27 =13 48,4 10 0 26,0
+1298 *+6441 *607

22 WE =10 34 2 ~187.86 -13 41,7 10 &4 22,5
+1306 +6445 +7.3

23 TH -10 12 16 ~181.41 ~13 34.4 10 8 19.1
+1317 +6,50 +7.9

24 FR -9 50 19 =174491 =13 26.4 10 12 1S.7
+1325 +6454 +845

25 SA -9 28 14 -168637 -13 17.8 10 16 12,2
+1335 +6060 +5,1

26 SV -9 S5 59 ~-161.77 -13 8e7 10 20 8.8
+1342 +6,62 +9,7

27 MO -8 43 37 -155.15 =12 59,0 10 24 53
+1350 *6e67 +10.2

28 TU -8 21 7 ~148,48 =12 48.7 10 28 1.9
+1358 +6.71 +10.7

29 WE -7 58 29 -141.77 =12 38.0 10 31 58.4
+1365 +6e74 +11,3
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT}—Continued

FM 6-300

APPARENT DECLINATIDN EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o .+ o imEC) MiLS L) | wm (BEC) |HR wmi  SEC

MAR 1 TH =7 35 44 -135.03 =12 2647 10 35 S55.0
+1371 6677 +11.8

2 FR -7 12 S3 -128+26 =12 14,9 10 39 51.5
+1378 +6.80 *12.,3

3 SA -6 49 55 -121.46 -12 266 10 43 48,1
41383 46.83 +12.7

4 SU -6 26 52 -114,63 =11 49.8 10 47 44,6
+1389 +6.86 *13.2

3 Mo -6 3 43 -107.77 -11 3646 10 51 41.2
+1393 +6.88 +13.6

6 Tu -5 40 30 -100.,89 -11 22.9 10 5SS 37.7
+1399 46491 +14,0

T ME -5 17 11 ~93.98 -11 8.8 10 59 34.3
+1402 *6.92 *14.,5

8 TH -4 53 49 -87.06 =10 54,3 11 3 30.8
+1406 46095 *14,.8

9 FR -4 30 23 -80.11 =10 39.4 11 7 27.4
+1410 46496 +15.2

10 SA -4 6 53 -73.15 =10 24,1 11 11 23.9
+1412 46497 +15.6

11 su =3 43 21 -66.18 -10 8.5 11 15 2065
+1415 +6.99 *15.9

12 MO -3 19 4¢ =-59.19 . -9 5246 11 19 17.1
+1418 +7.00 *1642

13 Tu -2 56 8 =-52.19 -9 363 11 23 13.6
+1419 +7,01 +1645

14 VE -2 32 29 -45,18 -9 19,8 11 27 10.2
+1420 +7.01 *16.8

15 TH -2 8 49 -38417 -9 249 11 31 6e7
+1422 +7.02 *17.0

16 FR -1 45 7 -31.15 -8 45,9 11 35 3.3
41422 *7.03 *173

17 SA -1 21 25 -24,12 -8 28.6 11 38 59.8
+1423 +7.02 *17.4

18 SV -0 57 42 -17.10 -8 11.1 11 42 S56e4
+1422 +7.03 +17.6

19 Mo -0 33 60 -10.,07 =7 5344 11 46 S52.9
+1423 +T7.02 *17.7

20 Tu -0 10 17 -3.05 -7 3546 11 50 49.5
+1421 +7.02 +17.9

21 WE +0 13 24 +3,97 -7 17.7 11 54 46,0
+1422 *T7.02 +18.0

22 TH +*0 37 6 +10.99 -6 5967 11 58 42,6
+1419 +7.01 +18.1

23 FR 1 0 45 +18.,00 -6 41.6 12 2 39.1
+1418 +7.00 +18.1

24 SA +1 24 23 +25,00 -6 23.4 12 6 3547
+1417 +7.00 +18.1

25 Sv +1 47 60 +32.00 -6 53 12 10 32.3
+1413 +6.98 *1642

26 MO +2 11 33 +38,98 -5 47,1 12 14 28.8
+1411 +6.97 +18.1

27 Tu +2 35 4 +45,95 =5 28.9 12 18 25.4
+1409 46495 +18.1

28 VWE +2 58 33 +52.90 -5 1067 12 22 21.9
+1404 +6494 +18.1

29 TH +3 21 57 +59,84 -4 5246 12 26 1845
+1401 46492 +1840

* 30 FR +3 45 18 *66.76 =4 34,5 12 30 15.0
+1397 +6.89 +18,0

31 SA *4 8 35 +73.65 © -4 1645 12 34 11.6
+1392 *6.88 *17.9

2-23



"FM 6-300

Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT}—Continued

R—
APPARENT OECLINATION EQUATION OF TIME SIOERAL TIME
DEGREES MILS
GREENWICH
DATE . DALY . DAILY DAILY
CHANGE CHANGE CHANGE
o + w (S MLS oaLs) | wmin  sEc (SEC) |MR mm  sEC
APR 1 su +4 31 47 +80.53 -3 58.7 12 38 8e1
+1387 +6485 +17.,7
2 MO +4 54 54 +87.38 -3 40.8 12 42 4,7
+1383 +6.83 +17.6
3 TU +5 17 57 +94,21 -3 2302 12 46 162
+1376 +6.79 +17.5
4 WE +5 40 53 +101,00 -3 56 12 49 57.8
+1371 *6.77 +17.3
5 TH +6 3 44 +107.77 -2 48.3 12 53 54.3
+1364 +6.74 +17.2
6 FR +6 26 28 +114,51 -2 31.1 12 57 50.9
. +1357 +6.70 +17.0
T SA +6 49 5 +121.21 -2 14.0 13 1 47.4
+1351 *6e67 +16.8
8 su +7 11 36 +127.88 -1 57.2 13 5 44,0
+1343 +6,63 +1645
9 MO +7 33 59 +134,51 -1 40,6 13 9 40.6
+1335 *6460 +16e3
10 Tu +7 56 14 +141,11 -1 2443 13 13 37.1
+1327 +6455 +16.1
11 WE +8 18 21 +147.66 -1 8e2 13 17 3367
+1319 +6,51 +15.8
12 TH +8 40 20 +154,17 ~0 5243 13 21 30.2
, +1309 *6e47 +15.5
13 FR +9 2 9 +160.64 ~0 3608 13 25 26.8
: +1301 +6462 +15.2
14 SA +9 23 50 +167.,06 -0 21.6 13 29 23.3
+1291 +6.38 +14,9
15 Su +9 45 21 +173.44 -0 607 13 33 19.9
+1281 *6032 +14,5
16 MO |+10 6 42 +179.76 +0 Te8 13 37 16¢4
+1272 +6.28 +14,1
17 Tu J+10 27 54 +186.04 +0 2240 13 41 13.0
+1261 +6423 +13.8
18 WE J+10 48 55 +192,27 +0 35.8 13 45 95
+1250 +6.17 +13.9
19 TH +11 9 45 +198., 44 +0 49,2 13 49 6e1
+1240 46013 +12.9
20 FR +11 30 25 +204,57 .1 242 13 53 246
+1228 *6.06 +12.5
21 SA +11 50 53 4210663 *1 14,7 13 56 59.2
+1217 +6.,01 +12.0
22 SU f+12 11 10 *216.,64 +1 2648 14 0 55.8
+1205 +5.9% +11.6
23 MO j+12 31 15 +222.59 +1 38.4 14 & 52.3
+1192 +5.89 +11.1
24 Tu ]J+12 51 7 +228.,48 +1 49,6 14 8 48,9
+1180 +5.83 +10.6
25 WE J+13 10 47 +234,31 .2 0.2 14 12 45.4
+1167 +5.76 +10.1 .
26 TH J+13 30 14 +240.,07 *2 10.4 14 16 42.0
+1154 +5,70 +9.6
27 FR J+13 49 28 +245,77 *2 20,0 14 20 38.5
+1140 +5.63 +9.1
28 SA 1+14 8 28 +251,40 +2 29,2 14 24 35.1
+1127 +5.56 +846
29 SuU +14 27 15 +256.96 *2 37.8 14 28 31.6
+1112 +5.49 +8.0
30 MO [+14 45 47 +262445 *+2 45,9 14 32 28.2 °
+1097 +5.42 +7e5
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT}—Continued

FM 6-300

- APPARENT DECLINATION EQUATIDN DF TIME SIDERAL TIME
én:zmnmu DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o+ m (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

MAY 1 Tu |+15 & & +267.87 +2 53.5 14 36 24,7
+1083 +5.35 +7.0

2 WE |+15 22 7 +£733,.22 +3 0.4 14 40 21.3
+1067 +5.27 +6.4

3 TH |+15 39 54 +278449 +3 609 14 44 17.8
+1052 +5.19 +5.9

4 FR |+15 57 26 +283.68 +3  12.9 14 48 14.4
+1036 +5612 +5.3

5 SA |+16 14 42 +288,80 +3 18.2 14 52 11.0

+1019 +5403 +4.8 :

6 SU |+16 31 41 +293,83 +3 23,1 14 56 745
+1003 +4,.96 +4,42

7 M0 |+16 48 24 +298,79 +3  27.4 15 0 Gl
+986 " 46,86 +3.7

8 TU §+17 4 S0 +303.65 +3  31.1 15 4 0.7
+969 ’ +4.79 +3.1

9 WE f+17 20 59 +308.44 +3 34,3 15 7 57.2
+951 +4.70 +2.6

10 TH |+17 36 50 - +313.14 +3  37.0 15 11 5348
+934 +4461 +2.1

11 FR |+17 52 24 +317.75 +3  39.1 15 15 5063
+915 +4.52 +1.5

12 SA |+18 7 39 +322.27 +3  40.6 15 19 46.9
+897 +4,43 +0.9

13 suU |+18 22 36 +326.70 +3 41,6 15 23 43,4

+879 +4,34 +0.4 r

14 MO |+18 37 15 +331.04 +3 42,0 15 27 4040
+859 +4.24 -0e1

15 Tu- |+18 51 34 +335,28 +3 41,8 15 31 36.5
+841 +4,15 -0.7

16 WE |+19 S5 35 +339,43 +3  4l.1 15 35 33.1
+821 +4,06 1.2

17 TH J+19 19 16 +343,49 +3 39,8 15 39 29.6
+802 +3.96 -1.8

18 FR | +19 32 38 +347,45 +3 38,0 15 43 2642
+781 +3.85 -2.4

19 SA |+19 45 39 +351.30 +3  35.6 15 47 22.8
+762 +3.77 -2.9

20 SU }+19 58 21 +355,07 +3  32.6 15 51 19.3
+741 +3.66 =345

21 MO |+20 10 42 +358.73 +3  29.1 15 55 15.9
+721 +3.56 -440

22 TU |+20 22 43 +362.29 +3  25.0 15 59 1244
+699 +3.45 4.6

23 WE |20 34 22 +365.74 +3  20.4 16 3 9.0
+679 +3.35 |- -5l

24 TH ]+20 45 41 +369.09 +3 15,2 16 7 Seb
+657 +3.25 -6

25 FR |+20 S6¢ 38 +372.34 +3 9.5 16 11 2.1
+636 +3.14 -6e2

26 SA |+21 7 14 +375.48 +3 3.3 16 14 5847
+614 +3.03 -6e7

27 SuU |+21 17 28 +378.51 +2  S56.€ 16 18 55.2
+592 +2.92 7.1

28 Mo [+21 27 20 +381.43 +2 49,5 16 22 51.8
+570 +2.82 7.6

29 Tu {+21 36 50 +384.25 +2  41.8 16 26 4843
+547 +2.70 -Bel

30 WE J|+21 45 57 +386.95 T #2 33,7 16 30 4449
+524 +2.59 -Be5

31 TH |+21 5S4 41 +389,54 +2  25.2 16 34 41.4
+502 +2¢47 =849
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS {MILS) MIN SEC (SEC) |HR MIN  SEC

JUN 1 FR |+22 3 3 +392.01 +2 1643 16 38 38.0
+479 +2.37 =9.3

2 SA J+22 11 2 +394,38 *2 6e9 16 42 34.6
+455 +2.25 -9.7

3 SU J1+22 18 37 +396463 +1 57.1 16 46 31.1
+432 +2.13 ~10.0

4 MO J+22 25 49 +398.76 +1 47.1 16 50 27.7
+408 *2402 -10.4

5 TU J+22 32 37 +400.78 +1  36.7 16 584 2443
+384 +1,.89 -10.7

6 WE [+22 39 1 *402.67 +1 2640 16 58 20.8
+361 +1.78 -10.9

7 TH J+22 45 2 +404445 +1 15.0 17 2 17.4
+336 +1e66 =-11.2

8 FR J+22 50 38 +406011 +1 3e7 17 6 13.9
+313 +1.55 -11.5

9 SA |+22 55 51 +407.66 +0 52,2 17 10 10.5
+288 *1e42 =11.7

10 SU |+23 0 39 +409.08 +0 40.5 17 14 Te0
+264 +1.31 ~11.9

11 MO [+23 5 3 +410.39 +0 28.6 17 18 366
. - +239 +1.18 ~-12.1

12 TU J+23 9 2 +411.57 +0 16.4 17 22 0ol
+215 +l.06 -12.3

13 Wwe e23 12 37 +412.63 +0 4.1 17 25 56.7
- +191 +0.94 =12.4

14 TH J+23 15 48 +413.,57 =0 842 17 29 53.3
+166 +0.82 =12.6

15 FR |+23 18 34 +414,39 -0 20.9 17 33 49.8
+141 +0.70 =12.7

16 SA [|+23 20 55 +415,09 -0 336 17 37 464
+117 +0.57 ~12.8

17 SU |+23 22 52 +415.66 -0 46.4 17 41 42.9
+92 +0.46 -12.9

18 MO |+23 24 24 *416.12 -0 59.3 17 45 39.5
*67 +0.33 ~-12.9

19 TU j+23 25 31 +416445 =1 123 17 49 36.1
+*42 +0.21 ~13.0

20 WE [+23 26 13 *416.66 =1 253 17 53 32.6
+18 +0.09 -13.0

21 TH J+23 26 31 +416475 =1 3843 17 57 29,2
-7 ~0.04 ~13.0

22 FR [|+23 26 24 +416.71 -1 51l.4 18 1 25.7
=32 =-0.16 -12.9

23 SA ]+23 25 52 +4164.55 -2 4.4 18 5 22.3
-57 -0.28 =12.9

24 SU [+23 24 55 +416.27 =2 17.3 18 9 18.8
-81 ~0.40 ~12.8

25 MO | +23 23 34 +415.87 -2 30.1 18 13 15.4
-106 -0e52 -12.7

26 TU 1+23 21 48 +415,35 -2 42,9 18 17 11.9
-131 -0.65 ~12.6

27 WE J+23 19 37 +414,70 -2 55,5 18 21 8¢5
-155 ~0.76 ~12.4

28 TH |+23 17 2 +413.94 -3 8.0 18 25 Sel
-180 -0.89 ~12.2

29 FR [J+23 14 2 +413.05 =3 2043 18 29 le6
=205 -1.02 =12.0

30 SA |+23 10 37 +412,03 =3 323 18 32 58.2
-228 -1.12 -11.8
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLINATIDN EQUATIDN OF TIME SIDERAL TIME
GREENWICN DEGREES MILS
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE
o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC
JUL 1 SU J+23 6 49 +410.91 -3 44,2 18 36 54.8
-253 ~1425 -11e5
2 MO |+23 2 36 +409.66 -3 557 18 40 S1e3
=277 -1.37 -11.2
3 Tu f+22 57 59 +408029 -4 Te0 18 44 47.9
-302 -1449 -10.9 .
4 WE |+22 52 57 +406.80 -4 18.0 18 48 44.4
=325 -1460 -10e6
S TH [+22 47 32 +40S,20 -4 2846 18 52 41.0
-349 ~1673 -10.2
6 FR [|+22 41 43 +403.47 -4 38.8 18 56 3745
-372 ~1.84 -9,8
7 SA |+22 35 31 +401.63 -4 48,7 19 0 34.1
-396 ~195 . -9, 4
8 SU §+22 28 55 +399,68 -4 58,2 19 & 306
-420 -2.08 =90
9 MO [+22 21 55 +397.60 -5 Te3 19 8 27.2
-442 -2.18 =806
10 TU J+22 14 33 +395,42 -5 15,9 19 12 23.8
-465 -2.29 -8e2
11 WE ]+22 6 48 +393.13 -5 24,1 19 16 20.3
-488 -2.41 _ ~Te7 .
12 TH [+21 58 40 +390.72 -5 31.9 19 20 1649
-511 -2453 -7.2 ,
13 FR [+21 S0 9 +388.19 -5 39.2 19 24 13.5
-533 =263 ~6.8 i
14 SA [|+21 41 16 +385.56 -5 4640 19 28 1040
-555 -2¢74 “6e3
15 SU J+21 32 1 +382.82 -5 52,3 19 32 6e6
-577 -2485 -5.8
16 MO ]+21 22 24 +379.97 -5 58.1 19 36 3ol
-599 =296 -5¢3
17 TU [+21 12 25 +377.01 -6 Jeb 19 39 59.7
-621 -3.06 -4,8
18 WE J+21 2 4 +373.95 -6 83 19 43 5642
-642 =317 -4,2
19 TH }+20 S1 22 +370.78 -6 1246 19 47 52.8
-662 -3e27 -3e7
20 FR J+20 40 20 +367451 -6 16,3 19 51 49,3
-684 -3.38 -3s2
21 SA [+20 28 S6 +364.13 -6 19,5 19 55 45,9
-705 ~3e48 -2e6
22 SU [|+20 17 11 +360465 -6 22e2 19 59 42.4
-725 -3.58 -2e1
23 M0 |+20 S5 6 +357.07 -6 24,3 20 3 3960
-745 ~3.68 =145
24 TU [|+19 52 41 +353.39 -6 25.9 20 7 356
-765 -3.78 ~le0
25 WE |+19 39 56 +349,61 -6 2649 20 11 32.1
-7 84 ~3.87 -0 4
26 TH |+*19 26 52 +345,.74 -6 2743 20 15 2847
-804 -3e97 +0e1
27 FR ]+19 13 28 +341.77 -6 27.1 20 19 25.2
-824 4,07 +0s7
28 SA ]+18 59 44 +337670 -6 2604 20 23 21.8
-842 4,16 +1.3
29 SU |+18 45 42 +333.54 -6 25.0 20 27 1844
-860 -4425 +1.9
30 MO |+18 31 22 +329.29 -6 23,0 20 31 14,9
-879 4,34 +2e5
31 TU [+18 16 43 +324495 -6 20.4 20 35 115
-897 ~4.43 +3.2
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o + w  I(SEC) MILS (MiLS) | MmN SEC (SEC) |HR MIN  SEC

AUG 1 WE J+18 1 46 +320e52 -6 173 20 39 8.0
=914 -4451 +3.8

2 TH J+17 46 32 +316401 -6 13.4 20 43 446
-931 -4.60 *4.4

3 FR | +17 31 1 +31141 -6 8.9 20 47 1.1
-949 ~4,68 +S.0

4 SA J+17 15 12 +306e073 -6 3.8 20 S0 S7.7
-966 -44.77 +5,7

S5 SU J+16 59 6 +301.96 -5 58.1 20 5S4 54842
-981 -4,85 +6e3

6 MO ]J+1l6 42 45 +297.11 -5 S1.8 20 58 50.8
-998 ~4493 +649

7T TU J+16 26 7 +292.18 -5 44,8 21 2 474
~1014 -5.00 +7.5

8 WE {+16 9 13 +287.18 -5 37.3 21 6 43.9
-1029 -5.09 . +8.1

9 TH |+15 52 & +282.09 =5 29.2 21 10 40.5
~1044 -5.15 +8.7

10 FR |+15 34 40 +276494 -5 20.4 21 14 37.0
~-1059 -5.23 +9.3

11 SA J+15 17 1 +271.71 -5 1l.1 21 18 3346
~1074 =531 +9.8

12 su J+14 59 7 +26640 -5 1.2 21 22 3062
~-1088 =537 +10.4

13 MO J+14 40 S9 +261.03 -4 50.8 21 26 2647
~1103 ~Se44 +10.9

14 TU J+14 22 36 +255459 -4 39.8 21 30 2363
-1115 =551 +11.5

15 WE [+14 4 1 +250.08 -4 28.3 21 34 19.8
~-1130 =558 +12.0

16 TH j+13 45 11 +244 450 -4 1643 21 38 164
~1142 ~Seb64 +12.5

17 FR |+13 26 9 +238.86 -4 3.7 21 42 12.9
~-1155 =570 +13.0

18 SA §+13 6 S4& +233416 -3 S0.7 21 4¢ 9.5
~1168 ~5.77 +13.5

19 SU | +12 47 26 +227.39 -3 37.1 21 50 600
~1180 -5.83 +13.9

20 MO [+12 27 a6 +221.56 -3 23.1 21 Sé& 206
-1192 -5.89 +14,.4

21 Tu [+12 7 Sa& +215.67 -3 8.7 21 S7 59.1
~1204 ~5.94 +14,9

22 WE |+11 47 S0 +209.73 -2 53.8 22 1 SSe7
-1215 -6.00 +153

23 TH |+11 27 35 +203.73 -2 3845 22 S5 522
~1226 -6.06 +1507

24 FR [+11 7 9 +197.67 -2 22.7 22 9 48.8
-1236 ~6010 +16.1

25 SA |+10 46 33 +19157 -2 645 22 13 4544
~1247 ~6e16 +16e5

26 SU J+10 25 46 +185.41 -1 S0.0 22 17 41.9
~1257 -6e21 +1649

27 MO j+10 4 49 +179.20 =1 33.0 22 21 38e5
~1266 -6¢25 *173

28 TU |'+9 43 43 +172.95 -1 15.6 22 25 3540
-1276 =630 +17.7

29 WE +9 22 27 +166065 -0 57.9 22 29 31.6
~-1285 ~6e 34 +18.0

30 TH +9 1 2 +1600.31 -0 39.9 22 33 28.1
~-1293 -6.39 +18.4

31 FR +8 39 29 +153.92 =0 21l.4 22 37 247
-1302 6043 +18.7
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)}—Continued

APPARENT DECLINATIDN EQUATIDN OF TIME SIDERAL TIME
DEGREE
GREENWICH S MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

SEP 1 Sa +8 17 47 +147,49 -0 2.7 22 41 21.2

-1309 -6+46 +19.0 | - R

2 SV +7 S5 S8 +141,03 +0 16.3 22 45 17.8
-1317 -6.51 +19.3

3 MO +7 34 1 +134.52 +0  35.7 22 49 14.3
-1324 =653 +19.6

4 TU +7 11 57 +127.99 +0 S5.3 22 53 10.9
-1331 =658 +19.9

S WE *+6 49 46 +121.41 +1 15.2 22 57 Te5
-1338 =661 +20.61

6 TH +6 27 28 +114,80 +1 354 23 1 4.0
-1344 ~6¢63 +20.3

7 FR *6 S5 4 +108617 +1 55.8 23 5 o6
=-1350 =667 +2065

8 SA +5 42 34 +101.50 +2 1664 23 8 57.1
-1356 ~6.70 +20.7

9 su +5 19 58 +94,80 +2 37.1 23 12 53.7
-1360 =671 +20.9

10 MO +4 ST 18 +88.09 +2 58.0 23 16 50.2
-1366 =675 +21.0

11 TV +4 34 32 +81,34 +3 19.1 23 20 4648
-1371 ~6e77 +21.1

12 WE +4 11 41 +74,57 +3  40.3 23 24 43,3

-1375 -6.79 +21.2 .

13 TH +3 48 46 +67.78 *4 1.5 23 28 39.9
-1379 -6+81 +21e3

14 FR +3 25 47 +60.97 +4  22.9 23 32 3644
-1383 ~6.83 +2163

15 SA +3 2 44 +54414 +4 44,2 23 36 33.0
-1387 -6485 +21.4

16 SV +2 39 37 +47.29 +5 Seb 23 40 29.5
-1390 ~6+86 +21.4

17 MO +2 16 27 +40643 +5  27.1 23 44 261
-1392 -6487 +21.3

18 TU +1 S3 15 +33.56 +5  48.4 23 48 22.6
-1395 =689 +21.3

19 WE +1 29 60 +26067 +6 9.8 23 52 19,2
~1398 -6.91 +21.2

20 TH +1 6 42 +19.76 +6 31.1 23 56 15.7
-1399 -6.91 +21.2

21 FR +0 43 23 +12485 +6 52.3 0 ¢ 12.3
-1401 =6¢91 +21.1

22 SA +0 20 2 +5.94 +7 13.4 0 4 8+9
-1402 =693 +21,0

23 Su -0 3 20 =099 +7 3444 0 8 Seé
-1403 -6¢93 +20.8

24 MO -0 26 43 -Te92 +7 5543 0 12 2.0
-1403 ~692 +20.7

25 Tu -0 S0 6 -14484 +8 1640 0 15 S58e5
-1403 : ~6.93 +20.5

26 WE -1 13 29 -21.77 +8  36.5 0 19 5S.1
-1403 -6¢93 +20.3

27 TH -1 36 52 -28.70 +8 S56.9 0 23 Sl.6
-1403 =693 +20.1

28 FR -2 0 15 =35.63 +9 17.1 0 27 48.2
-1401 -6+92 +19.9

29 SA -2 23 36 -42,.,55 +9  37.0 0 31 44,7
~1400 =691 +19.7

30 svu -2 46 S6 =49.46 +9 56.8 8 35 41.3
-1398 =691 +19.4
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATIDN EQUATION DF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o + w  (SEC) MILS MILs) | win  sEC (8EC) |WR wmin  sEC

0CT 1 MO -3 10 14 =56¢37 +10 1643 0 39 37.8
-1396 =689 +19.2

2 TV -3 33 30 -63626 +10 3504 0 43 34,4
=-1394 -6+88 +18.9

3 WE -3 56 44 -70e14 +10 5444 0 47 30.9
-1390 -6487 41846

4 TH -4 19 54 -77.01 +11 1340 0 51 2745
-1388 =685 41802

S FR -4 43 2 -83.86 +11 31.2 0 55 24,1
-1383 -6¢83 *+17.9

6 SA -5 6 5 -90669 +11 49,2 0 59 20,6
-1380 -6¢82 +17.5

7 SU -5 29 5 =97451 +12 607 1 3 1762
-1375 -6e79 +17.1

8 MO -5 52 0 -104.30 +12 23,8 1 7 13.7
-1371 =677 +16.7

9 Tu -6 14 51 -111.07 *12 40.5 1 11 1063
-1366 -6e74 +16,2

10 WE -6 37 37 -117.81 +12 56.8 115 6e8
-1361 672 +15,8

11 TH -7 0 18 -124453 *13 1246 119 3e4
-1355 -6¢69 +15,3

12 FR -7 22 53 -131.22 +13 27.9 1 22 59,9
. =-1349 =-6e67 +14,8

13 SA -7 45 22 -137.89 +13 42,8 1 26 5645
-1342 -6+62 +14,2

14 SU -8 T 44 =144,51 +13 57.0 1 30 53,0
-1336 -6e 50 *13,7

15 MO -8 30 0 =151.11 *14 10.8 1 34 49,6
-1329 -6¢56 *+13,1

16 TU -8 52 9 -157.67 *+14 23,9 1 38 46.1
-1321 ~6¢53 +12.,5

17 ME -9 14 10 -164.20 *14 3645 1 42 42,7
-1314 =649 +11,9

18 TH -9 36 & =-170+69 +14 48.4 1 46 39.2
=-1305 -6e44 +11,3

19 FR -9 57 49 =177+13 *14 59,8 1 50 35,8
-1297 -6e41 +10.6

20 SA ]-10 19 26 -183.54 *15 10,4 1 54 32,49
-1288 -6¢36 +10.,0

21 SU §-10 40 54 =-18990 +15 2045 1 58 2849
-1278 =631 49463

22 MO | -11 2 12 -196.21 +15 29.8 2 2 2545
-1268 =626 +8.6

23 Tu j-11 23 20 -202.47 +15 38.5 2 6 22,0
=-1259 -6¢22 *T7.9

24 WE | -11 44 19 -208+69 +15 46,4 2 10 18646
-1247 =615 *7.2

25 TH | -12 5 6 -214.84 +15 53e¢7 2 14 1S.1
-1237 -6ell +6e5

26 FR | -12 25 43 -220495 *16 062 2 18 11,7
=-1225 -6405 +5.8

27 SA | -12 46 8 -227.00 +16 60 2 22 862
-1213 -5099 +5,0

28 SU | -13 6 21 -232.99 *16 1l.1 2 26 4,8
-1201 =593 44,3

29 MO | -13 26 22 -238092 416 15.4 2 30 le3
-1188 -587 +3.5

30 TU -13 46 10 -244,79 +16 19.0 2 33 57.9
-1174 -5.80 +2,.8

31 WE -14 5 44 -250459 +l16 21.8 2 37 54,5
" =1161 -5¢73 4240
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GM T)—Continued

FM 6-300

APPARENT DECLINATIDN EQUATIDN OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o+ w (8EC) MILS (MILS) MIN SEC (SEC) JHR MIN  SEC

NOV 1 TH J-14 25 5 -256432 +16 24.0 2 41 51.0
=1147 =567 *1.2

2 FR |-14 44 12 -261.99 +16 25.2 2 45 A47.6
. -1133 -5459 +0e4

3 SA |-15 3 5 -267.58 +16 25.7 2 49 44,1
-1118 =5.52 =03

4 SU }-15 21 43 =273.10 +16 25.3 2 53 40.7
=1102 =544 =l.1

5 MO [-15 40 5 —~278454 *+16 24.2 2 57 37e2
-1087 =537 =1.9

6 Tu |-15 58 12 -283.91 +16 22,3 3 1 33.8
-1071 -5429 =247

7 ME }-16 16 3 -289.20 +16 19.5 3 5 303
=-1055 =521 =36

8 TH |-16 33 38 -294.41 +16 15.9 3 9 2649
-1037 =5.12 =444

9 FR |-16 50 55 =299.53 +16 11l.5 3 13 234
=-1021 =54 04 =52

10 SA J-17 7 Sé -304.57 +16 6e2 3 17 2060
-1003 -4496 =6el

11 SU =17 24 39 =309.53 rlé 0.0 3 21 1646
-985 =4,86 =740

12 MO J-17 41 & -314.39 +15 5360 3 25 1361
=967 -4478 =Te8

13 TU J=17 57 11 =319.17 +15 45.2 3 29 97
=949 -4.68 -8e7

14 WE |J-18 12 60 -323485 *15 36.4 3 33 602
=929 =4.59 =945

15 TH J-18 28 29 -32B8e44 +15 2648 3 37 248
=910 -4.49 -10.4

16 FR [-18 43 39 =332.93 *15 16.4 3 40 59.4
-890 -4440 =113

17 SA |-18 58 29 =33733 +15 Sel 3 44 55.9
-870 -4.29 -12.1

18 SU [-19 12 59 =341.62 +14 52,9 3 48 5265
-849 -4.,20 =13.0

19 MO |-19 27 &8 -345.82 +14 39.9 "3 52 49,0
-828 =4409 -13.8

20 TU [-19 40 Se =-349.91 +14 2640 3 56 45.6
-807 ~3.98 =14.6

21 WE [-19 54 23 -353.89 *14 11,3 4 0 42.1
-785 -3.88 =155

22 TH 1-20 7 28 =357e77 ’ +13 55.8 4 4 3847
-764 =377 =163

23 FR =20 20 12 -361.54 +13 39.5 4 8 35.2
=740 -3.66 =170

24 SA |-20 32 32 -365.20 +13 22.%4 4 12 31.8
-718 =354 -17.8

25 SU [-20 44 30 -368¢74 +13 4e¢6 4 16 28e4
-694 =343 ~1846

26 MO [-20 56 4 =372617 +12 4640 4 20 24.9
=671 =3e31 =19.3

27 TU |-21 7 15 =375.48 +12 2646 4 24 2165
=647 =320 =20.0

28 WE |-21 18 2 -378.68 +12 6e6 4 28 18.1
-623 =307 =207

29 TH [-21 28 25 =381e75 +11 45.9 4 32 1446
-598 =296 =21le4

30 FR f-21 38 23 -384.71 +11  24.5 4 36 1le2
=574 -2.83 ~22.0
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Table 2b. Sun, 1984, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o . " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

DEC 1 SA | -21 47 57 -38754 +11 245 4 40 Te?
-548 -2.71 -2246

2 SV ] -21 57 5 -390.25 +10 39.8 4 44 4.3
=523 -2.58 =232

3 MO | -22 5 48 -392.83 +10 1645 4 48 0.8
-497 -2445 -23.8

4 TU | -22 14 5 -395.28 +9 52.6 4 51 57.4
=472 -2¢33 -24.4

5 WE | =22 21 57 -397.61 +9 28,2 4 55 53.9
. -445 =220 -26.9

6 TH | =22 29 22 -399.81 +9 362 4 59 505
-419 -2.07 =254

7 FR | =22 36 21 -401.88 +8 37.7 5 3 4740
-392 ~1.94 =259

8 SA | =22 42 53 -403.82 +8 11.8 5 7 4346
-366 -1.80 ~26e¢4

9 SU | -22 48 59 -405.62 +7 453 5 11 4062
-339 ~1.68 =269

10 MO | =22 54 38 -407.30 +7 18e4 5 15 3667
-312 ~1e54 =273

11 Tu | =22 59 S0 ~408.84 *6 Sle.l 5 19 33.3
-284 -1e40 =277

12 WE | =23 4 34 ~410.24 +6 23.4 5 23 29.9
-258 -1.28 -28.0

13 TH | -23 8 52 -411.52 +5 55.3 5 27 2644
-229 -1.13 -2844

14 FR | =23 12 41 -412465 +5 2648 5 31 23.0
=202 -0.99 -28.7

15 SA | =23 16 3 ~413.64 +4 58.1 5 35 195
=174 -0.86 -29.0

16 sSU | -23 18 57 -414450 +4  29.1 5 39 16.1
=146 -0e72 =292

17 M0 | -23 21 23 -415422 +3 59.8 5 43 1246
-119 =059 -2%.4

18 TU | =23 23 22 -415.81 +3 303 5 47 9e2
=90 -0045 =29.6

19 WE | -23 24 52 -416.26 +3 0.6 5 51 58
=61 -0.30 -29.8

20 TH | -23 25 53 -416456 +2 30.8 5 55 23
-34 =017 -2949

21 FR | =23 26 27 ~416+73 +*2 0.9 5 58 58.9
-5 -0.02 -2 9.9

22 SA ] -23 26 32 ~416475 +1 30.9 6 2 55.4
+23 +0.11 -30.0

23 SU J -23 26 9 -416464 +1 0.9 6 6 5240
+51 +0.25 -30.0

24 MO | -23 25 18 -41639 +0 30.9 6 10 48e.6
+80 +0.40 -29.9

25 TU | =23 23 58 -415.99 +0 0.9 6 14- 45,1
+108 +0.53 -29.8

26 WE | -23 22 10 -415.46 -0 28.8 6 18 4l.7
+136 +0.67 -29%.7

27 TH | =23 19 54 ~414.79 -0 58.6 6 22 38.3
+164 +0.81 =295

28 FR | =23 17 10 -413.98 -1 28.1 6 26 34.8
+192 +0.95 =293

29 sA | -23 13 58 -413.03 -1 57.5 6 30 31.4
+220 +1.09 -29%.1

30 SU | -23 10 18 ~411.94 -2 2646 6 34 27.9
+248 +1.22 -2848

31 M0 | -23 6 10 -410.72 =2 555 6 38 2445
+276 +1.,37 -28e5

32 TU| -23 1 34 ~409435 =3 24.1 6 42 21.0




Table 2¢. Sun, 1985, for Zero Hours Universal Time (GMT)

FM 6-300
\.

APPARENT DECLINATIDN EQUATIDN OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH
DATE DAILY DAILY DAILY
CHANGE CHANGE . CHANGE
°o + w  (SEC) MILS MILS) | mMIN SEC (SEC) fHR win  SEC
JAN 0 MO |-23 6 10 -410.72 =2 5546 6 38 24.5
+276 +1.37 -28.5
JAN 1 TU |-23 1 34 -409.35 -3 24.1 6 42 2140
+303 +1.49 -2be2
2 WE |-22 56 31 -407.86 -3 52,3 6 46 1746
+331 +l.64 =278
3 TH }-22 50 60 -406022 -4 20.2 6 50 14,1
+358 +1.77 =274
4 FR |-22 45 2 -404445 -4 47,7 6 54 1047
+385 +1.90 =270
S SA |-22 38 37 -402.55 =5 14.8 6 58 Te3
.12 +2403 52646
6 SU |=22 31 45 -400,52 -5 41,4 T 2 3.8
‘ +439 +2.17 -26.1
T MO |-22 2% 26 =39835 -6 Teb 7 6 0e4
+465 +2.30 =257
8 TU [-22 16 41 -396.05 =6 333 7 9 569
+491 . +2442 -25.1
9 WE |-22 8 30 =393.63 -6 5845 7 13 535
+517 +2.55 =246
10 TH |-21 59 53 -391.08 -7 23.2 7 17 650.1
+543 +2.68 -24.1
11 FR }=-21 50 50 -388.40 -7 47.3 T 21 4646
+568 . +2,.,81 =2365
12 SA |-21 41 22 -385.59 -8 10.8 7 25 4362
+594 +2.93 -22.9
13 SU |-21 31 28 -382.66 -8 33.8 ' 7 29 397
+619 +3.06 =223
14 MO |-21 21 9 =379.60 -8 5662 T 33 3643
+643 +3.18 -21e7
15 TU J-21 10 26 -376642 -9 17.9 T 37 32.8
+668 +3.29 -21.0
16 WE }-20 59 18 -373.13 -9 39.0 7 41 29%.4
+692 +3e42 ~20.4
17 TH |-20 47 46 -369.71 -9 59.4 7 45 2640
*+716 +3.54 ~19.7
18 FR |-20 35 50 -366617 =10 19.1 T 49 2245
+739 +3.65 -19.0
19 SA |-20 23 31 -362452 =10 38.2 7 53 19.1
+763 +3.76 =183
20 SU J-20 10 48 -358.76 -10 5645 7 57 1546
+785 +3.88 =17.5
21 MO [~-19 S7 43 -354,88 =11 14,1 8 1 12.2
+807 +3.,99 ~16e8
22 TU |-19 44 16 -350.89 =11 30.9 8 5 8.8
+830 +4,09 =160
23 WE ]|-19 30 26 -346.80 =11 4649 8 9 S5e3
+851 44421 =152
24 TH |-19 16 15 -342,59 -12 202 8 13 19
+872 +4.30 -14.4
25 FR |-19 1 43 -338.29 =12 1646 8 16 5844
+894 +4442 =13.6
26 SA |-18 46 49 -333.87 -12 30.3 8 20 550
+914 +4051 -12.8 '
27 SU j-18 31 35 -329.36 =12 43.1 8 24 515
+934 +4,61 -12.0
28 MO ]-18 16 1 -324.75 =12 55.1 8 28 48.1
+953 +4,71 -11l.1
29 TU j-18 0 8 ~320.04 -13 6.2 . 8 32 44.6
+974 +4,81 =103
30 WE |-17 43 5S4 -315.23 =13 166 8 36 4142
+992 +4490 =95
31 TH |-17 27 22 -310.33 =13 26.1 8 40 37.7
+1010 +4,99 ~beb
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Table 2¢. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION

EQUATION OF TIME

SIDERAL TIME

GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN SEC

FEB 1 FR |-17 10 32 =305434 =13 34.8 8 44 3443
+1028 +5,07 =78

2 SA | -16 53 24 -300.27 =13 42,6 8 48 3049
+1047 +5,17 “6e9

3 SU |-16 35 57 =-295.10 =13 49.6 8 52 274
+1063 +5425 -6el

4 MO | -16 18 14 -289.85 =13 55.8 8 56 2440
+1080 +5e34 =53

5 TU |-16 0 14 -284451 -14 l.1 9 0 2046
+1097 +5441 -4e5

6 WE |-15 41 57 -279.10 =14 567 9 4 17.1
. +1113 +5450 =3.7

7 TH | =15 23 24 =273.60 =14 9.4 9 8 13.7
+1128 +5.57 -2e9

8 FR |-15 4 36 -268.03 =14 12,3 9 12 10.2
+1144 +5465 =21

9 SA J-14 45 32 -262438 -14 14,5 9 16 6e8
+1159 : *5.72 ~1e3

10 SU |-14 26 13 =256¢66 -14 15,9 9 20 363
+1173 +5.80 =0e6

11 M0 §-14 6 40 -250.86 =14 1645 9 23 5949
+1187 +5.86 +0.1

12 TU |-13 46 53 -245400 =14 164 9 27 564
+1201 +5.93 +0e.8

13 WE |-13 26 52 -239.07 =14 1S.6 9 31 5340
+1215 +6000 +1.5

14 TH §-13 6 37 . =233.07 =14 14,0 9 35 49.5
+1227 +6006 *2e3

15 FR |-12 46 10 -227.01 =14 11,7 9 39 461
+1240 +6e12 +3.0

16 SA [-12 25 30 -220489 =14 Be? 9 43 4247
+1252 +6418 +3e7

17 SU f-12 4 38 -214.71 -14 449 9 47 39.2
+1263 +6e24 *444

18 MO §-11 43 35 -208e047 -14 0e5 9 51 35.8
*+1274 +6¢29 +5.1

19 Tu |=-11 22 21 -202.,18 =13 55.4 9 55 3243
+1286 +6¢35 +5.7

20 WE §-11 0 55 -195.83 -13 49,7 9 59 28,9
+1295 +6e40 464

21 TH {-10 39 20 =189.43 =13 43,2 10 3 2544
+1306 +6e45 +7.0

22 FR | =10 17 34 -182.,98 =13 36.1 : 10 7 2240
+1315 +6e 49 +7.7

23 SA -9 55 39 =-176649 =13 28.4 10 11 185
+1324 +6054 4863

24 SuU -9 33 35 -169.95 =13 20.0 10 15 15.1
+1332 46458 +8e9

25 MO -9 11 23 -163437 =13 11.1 10 19 11.6
+1341 46062 +9.5

26 TuU -8 49 2 =156 75 -13 1.5 10 23 B8e2
+1348 +6e66 +10.1

27 NE -8 26 34 -150.09 =12 51.4 10 27 447
+1356 +6e¢69 +1047

28 TH -8 3 58 -143.,40 =12 4046 10 31 1.3
+1363 +6e73 +11,2




Table 2c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLINATION EQUATION OF TIME SIDERAL TiME
DEGREES
GREENWICH miLs

OATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (8EC) MiLS {MILS) MIN SEC (SEC) [HR MM  SEC

MAR 1 FR -7 41 15 =136467 =12 29.4% 10 34 57.9
+1370 *6e77 *11.7

2 SA -7 18 25 -129,90 =12 17.6 10 38 54,4
+1375 +6679 +12,3

3 su -6 55 30 =123,.11 -12 S5e3 10 42 S1.0
+1381 +6e82 +12.8

4 MO -6 32 29 -116.29 =11 525 10 46 47,5

+1387 +6485 +13.2 .

5 Tu -6 9 22 ~109.44 -11 39.2 10 50 4e,1
+1392 +6.87 +13.7

6 WE -5 46 10 =102.,57 R =11 2545 10 54 4046
+1396 4690 +14,1

7 TH -5 22 5% -95.67 =11 1le4 10 58 37.2
+1400 46691 +14,5

8 FR -4 59 34 -88476 -10 5649 11 2 33.7
' +1404 +6493 +14,9

9 sA -4 36 10 -81.83 =10 42,0 11 6 3063
+1408 +6¢96 +1562

10 Su -4 12 42 ~T4487 =10 2647 11 10 2648
*1412 *697 +1565

11 Mo -3 49 10 -67490 . =10 11,1 11 14 23.4
+l1414 +6+98 +15.8

12 Tu -3 25 36 -60e92 -9 5542 11 18 19.9
+1416 +6499 +16.1

13 uWE -3 1 60 =-53.93 -9 39.0 11 22 1645
+1419 +7.01 *+16e4

14 TH -2 38 21 ~46492 -9 22.6 11 26 13.1
+1421 +7.02 +16e6

15 FR -2 14 40 =39,90 -9 59 11 30 9.6
+1422 +7.02 +1649

16 SA -1 50 58 -32.88 -8 49.0 11 34 6e2
+1423 +7.03 +17.1

17 Su -1 27 15 -25+85 -8 31.9 11 38 27
+1423 +7.03 +17.2

18 MO -1 3 32 -18482 -8 1446 11 41 S9,3
+1424 +7.03 *17.4

19 Tu -0 39 48 -11.79 -7 57e2 11 45 55,8
+1424%4 +7.03 +1746

20 WE -0 16 & 476 =7 3946 11 49 52.4
+1423 +7,03 +17.7

21 TH «0 7 39 +2,27 -7 21.8 11 53 48.9
+1423 +7.02 +17.8

22 FR 0 31 22 +9,29 -7 4.0 11 57 45,8
+1420 +7.02 +17.9

23 SaA +0 55 2 +16.31 -6 4640 12 1 42,0
+14520 +7.,01 +18.0

2% SU +1 18 42 +23,32 . -6 2840 12 5 38e6
+1417 +7.00 +18.1

25 MO +1 42 19 +30.32 . -6 9.9 12 9 35,1
+1415 +6498 +18.1

26 TV +2 5 54 +37.30 =5 5167 12 13 31.7
+1412 +6.98 +18.1

27 ME +2 29 26 +44,28 -5 33.5 1217 2862
+1410 +6+ 96 +18.1

28 TH +2 52 56 +51424 -5 15,3 12 21 24,8
+1405 +6494 +18.1

29 FR +3 16 21 +58.18 -4 5762 12 25 21.4
1402 +6,92 +18.1

30 SA +3 39 43 +65.10 -4 39,0 12 29 17.9
+1397 . +6490 +18.1

31 Su *4 3 0 +72.,00 -4 2049 12 33 14,8
+1393 +6.88 +18.0
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Table 2¢c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION

EQUATION DF TIME

SIDERAL TIME

on icH DEGREES MILS

EI)EAu'l"E ¢ DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o o (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN SEC

APR 1 MO *4 26 13 +78.88 -4 2.9 12 37 11.0
+1388 *6485 +17.9

2 TU +4 49 21 +85.73 =3 44,9 12 41 Te6
+1382 46483 +17.8

3 WE +5 12 23 +92.56 =3 27.1 12 45 41
+1377 +6480 +17.7

4 TH +5 35 20 +99,36 -3 9.4 12 49 0.7
+1371 *6.77 *17.5

5 FR +5 58 11 +106.13 -2 51.8 12 52 5762
+1364 +6.73 +1743

6 SA +6 20 55 +112.86 =2 34.4 12 56 53.8
+1359 *+6.72 +17.1

7 SuU +6 43 34 +119.58 -2 17.2 13 0 5S0.3
+1351 *6e67 +1649

8 MO *+7 6 5 +126.25 -2 0.3 13 4 4649
+1344 *+6.63 +16.7

9 TU +7 28 29 +132.88 =1 43.6 13 8 43.4
+1337 +6.61 *+16e4

10 WE +7 50 46 +139.49 -1 27.1 13 12 40.0
+1329 +6.56 +16.1

11 TH +8 12 55 +146.05 -1 10.9 13 16 3646
+1320 +6.52 +15,.8

12 FR +8 34 55 +152457 -0 55.1 13 20 33.1
+1313 +6.48 +15,.5

13 SA +8 56 48 +159,05 -0 39.5 13 24 29.7
+1303 +6444 +15.2

14 suU +9 18 31 +165.49 -0 2443 13 28 26.2
+1295 *6039 +14.8

15 MO +9 40 6 +171.88 -0 9.4 13 32 22.8
+1284% +6434 +14,5

16 TU | +10 1 30 +178.22 . +0 S5e0 13 36 19.3
+1275 +6430 *+14,1

17 WE J+10 22 45 +184¢52 +0 19,1 13 40 15.9
+1265 46425 +13.7

18 TH | <10 43 50 +190.77 0 32,8 13 44 12.4
+1254 +6.19 +13.3

19 FR +11 4 44 +196496 +0 462 13 48 9.0
+1243 +6e14 +12.9

20 SA | +11 25 27 +203,10 0 59.1 13 52 55
+1232 +6.,08 +12.5

21 SU | +11 45 59 +209.18 +1 11.6 13 56 2.1
+1221 +6.03 41240

22 MO [ *12 6 20 +215.21 *1 23,7 13 59 58.6
+1208 +5.97 +11.6

23 TU | 12 26 28 +221.18 +1 35.4 14 3 55,2
+1196 +5.90 +11.1

24 WE | *12 46 24 +227.,08 *+1 4646 14 7 51.8
+1184 +5485 +10.7

25 TH | +13 6 8 4232493 *1 57.3 14 11 48.3
+1170 +5,78 +10.2

26 FR | +13 25 38 423871 *2 Te6 14 15 44.9
) +1157 +5,71 +9,8

27 SA +13 44 55 +244,4,42 *2 174 14 19 41.4
+1143 +5,64 +9,.3

28 SU | +14 3 58 +250.,06 +2 2667 14 23 38.0
+1130 +5.58 +8.8

29 MO | *14 22 48 +255.64 +2 35,5 14 27 34,5
+1115 +5.51 +8.3

30 TU | +14 41 23 +261.15 +2 43,8 14 31 31.1
+1100 +5.43, *T7.8
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Table 2¢. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

————
APPARENT OECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE
o " (8EC) MILS (MILS) MIN SEC (8EC) |HR MIN  SEC
MAY 1 WE |+14 59 43 4266058 +2 5146 14 35 2747
+1085 +5436 +7e3
2 TH | +15 17 48 +271.94 +2 58.9 14 39 24,2
+1070 +5,28 +607
3 FR j+15 35 38 +277.22 *3 Se7 14 43 20.8
+1055 +5421 *6e2
4 SA |15 53 13 4282643 +3 11.9 14 47 1763
+1039 +5.14 +5.6
S SU |+16 10 32 +287.57 +3 17.6 14 51 13.9
+1022 +5.04 +5.1
6 MO | +16 27 34 +292,61 +3 227 14 55 10.4
+1007 44,98 +4,45
T TU |+16 44 21 . *297.59 +3 27.2 14 59 Te0
+989 +4,88 +3,.9
8 WE |+17 0 SO +302.47 +3 31,2 15 3 3.5
+973 +4.80 +3e3
9 TH |17 17 3 +307.27 +3 34,6 15 7 0ol
+95% *4,72 +2.8
10 FR |+17 32 58 +311.99 +3 37.4 15 10 56.7
+938 44463 *2e2
11 SA |+17 48 36 +316+62 +3 39.6 15 14 53.2
+921 44455 +l.6
12 SU 3+18 3 57 +321.17 +3 41,2 15 18 49,8
+902 44445 +1.0
13 MO f+18 18 59 4325462 +3 42,2 15 22 4643
+883 *4.37 *0.4
14 TU f+18 33 42 +329.,99 +3 4247 15 26 4249
+866 +4427 =0.1
15 WE [+18 48 8 +334426 +3  42.5 15 30 3964
+846 +4.18 =07
16 TH |+19 2 14 +338444 +3 41,8 15 34 3640
+826 +4,08 =1e3
17 FR f+19 16 0 +342,52 +3 40,5 15 38 32.5
+807 +3.98 -1,.8
18 SA |+19 29 27 +346450 - +3 38.6 15 42 29.1
+788 +3.90 =2e4
19 SU |+19 42 35 +350e40 +3 3662 15 46 25.7
+767 +3,78 =3.0
20 MO [+19 55 22 +354,18 +3 33.2 15 50 22,2
. +746 +3.69 =365
21 TU |+20 7 48 +357.87 +3  29.6 15 54 18.8
+727 +3,59 =4,0
22 WE | +20 19 55 +361.46 +3 2546 15 58 1543
+705 +3.48 =446
23 TH J+20 31 40 +364.94 +3 21,0 16 2 11.9
+684 +3.38 =5.1
24 FR |+20 43 4 +368432 +3 15.9 16 . 6 8¢5
+662 +3627 =56
25 SA |+20 54 6 +371.59 +3 1063 16 10 Se0
*642 *+3.17 =640
26 SU |+21 4 48 +374.76 +3 402 16 14 l.6
+618 +3.05 =65 .
27 MO |+21 15 6 +377.81 +2 57.6 16 17 58.1
+597 +2.95 =740
28 TU J+21 25 3 +380.76 +2 506 16 21 548.7
+575 +2,84 =Te4
29 WE | +21 34 38 +3683+60 *2 43,2 16 25 51.2
+552 2,72 =Te8
30 TH | +21 43 S50 +386632 +2 3543 16 29 47.8
+529 +2461 =8e2
31 FR | +21 52 39 +388.93 +2 27.0 16 33 44,3
+507 +2,51 "=B8e6
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Table 2¢c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

APPARENT OECLINATION EQUATION DF TIME SIDERAL TIME
OREENWICH DEGREES MILS

OATE QAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN 8EC (SEC) JHR MmN SEC

JUN 1 SA |+22 1 6 +391,44 *2 18.4 16 37 40,9
4483 +2.38 -9.,0

2 SU |+22 9 9 +393.82 +2 963 16 41 3745
+461 +2,28 -9.4

3 Mo +22 16 50 +396.10 +1 59,8 16 45 34,40
+437 +2.16 -9.,8

4 TU J+22 24 7 +398.,26 +1 5060 16 49 30.6
+413 +2.,04 -10.1

5 ME +22 31 0 +400,30 +1 39,8 16 53 27e.2
+390 +1.92 -1065

6 TH |+22 37 30 +402,22 +1 29,3 16 57 2347
+367 +1.81 -10.8

T FR 422 43 37 +404,03 .1 18.4 17 1 2063
+342 +1.,69 =-11,1

8 SA +22 49 19 +405.,72 +1 Te3 17 S 168
+319 +1.58 =11.4%

9 SU J+22 54 38 +407,30 +0 55,8 17 9 13.4
+294 +1.45 =11.7

10 MO |+22 59 32 +408e75 +0 44,1 17 13 9.9
+270 +1.33 -11.9

11 Ty ]+23 & 2 +410,08 +0 32.1 17 17 665
*246 +1.22 =1242

12 ME +23 8 8 +411.30 +0 19,9 17 21 301
+221 +1.09 =12.4

13 TH +23 11 49 +412,39 +0 Te5 17 24 5946
*197 +0.97 =126%

14 FR +23 15 6 +413.36 -0 S5e0 17 28 5662
172 +0.85 =-12.7

15 SA +23 17 58 +414,21 -0 17,7 17 32 5267
+148 +0.,73 -12.8

16 SU [+23 20 26 +414,94 -0 30.6 17 36 49.3
+123 +0.61 =13.0

17 MO |+23 22 29 +415,55 -0 43.6 17 40 45.8
+98 +0.,48 =-13.0

18 TU J+23 24 7 +416,03 -0 56.7 17 44 42,4
+73 +0437 -13,.1

19 ME +23 25 20 +416,40 -1 Se8 17 48 39.0
+48 +0.23 =13.1

20 TH +23 26 8 +416.63 -1 23.0 17 52 3545
+24 +0,12 -13.1

21 FR +23 26 32 +416.75 -1 36.1 17 56 32.1
-1 +0,00 =-13.1

22 SA +23 26 31 +41675 -1 49,2 18 0 2846
=26 -0e13 -13.0

23 SU | +23 26 S +416,62 -2 203 18 4 25,2
=51 =025 =-12.9

24 MO J+23 25 1a +416.37 -2 15.3 18 8 21.8
-76 -0.38 -12.8

25 TU +23 23 58 +415,99 -2 28,1 18 12 183
~100 -0+49 -12.7

26 WE +23 22 18 +415,50 -2 40,9 18 16 14,9
=125 =062 =12.,5

27 'TH +23 20 13 +414.88 -2 53.4 18 20 11.4
=150 -0.74 =123

28 FR +23 17 a3 +414,14 -3 5.8 18 24 840
=174 -0.86 =12.1

29 SA +23 14 49 +413,28 -3 18.0 18 28 4.5
-199 -0.98 -11.9

30 SU |+23 11 30 +412,30 =3 30.0 18 32 le1
-223 =1.10 -11.7
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Table 2c. Sun, 1985, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION EOUATION OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o+ u (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN  SEC

JUL 1 MO | +23 7 &7 +411.20 =3 41.7 18 35 57.7
=247 =1l.22 =114

2 Tu | +23 3 40 +409,98 -3 53.1 18 39 54,2
=272 =135 -11l.1

3 WE | +22 59 8 +408463 -4 4.3 18 43 50.8
=295 =1+45 -10.8

4 TH J+22 54 13 +407.18 -4 1542 18 47 47.4
-319 =1.58 =10.5

5 FR §+22 48 54 +405.60 -4 25.8 18 51 43.9
=343 =1.69 =10s2

6 SA J+22 43 11 +403.91 =4 36.1 18 55 40.5
=367 ~1.82 -9.9

7 SU |22 37 & +402.,09 -4 46.0 18 59 37.0
-390 =192 =945

8 MO j+22 30 34 +400617 -4 5546 19 3 3346
=413 =204 =-9.2

9 TU j+22 23 41 +398.13 =5 4.8 19 7 30.1
-437 -2.16 -8.8

10 WE [+22 16 24 +395,97 =5 13.6 19 11 2647
=460 =227 ~8e¢4

11 TH J+22 8 44 +393.70 =5 22.0 19 15 23.2
=482 =238 =79

12 FR [+22 0 42 +391.32 =5 3060 19 19 19.8
=506 =250 =75

13 SA | +21 52 16 +388.82 =5 37.6 19 23 1643
=528 =2e61 =740

14 SU |+21 43 28 +386421 -5 44,7 19 27 12.9
=550 =2.71 ~6eb

15 MO fj+21 34 18 +383.50 =5 51.3 19 31 9.5
. =572 =283 =6el

16 TU |+21 24 46 +380.67 =5 57.4 19 35 640
=594 ~2.93 ~5.6

17 WE | +21 14 52 +377.74 -6 3.1 - 19 39 246
=616 -3.04 =5e1

18 TH | +21 4 36 +374070 -6 Be2 19 42 59,2
-637 =3.15 -4e5

19 FR |+20 53 59 +371.55 =6 12.8 19 46 5547
-659 =3.25 ~4.0

20 SA | +20 43 O +368.30 -6 1648 19 50 52.3
=679 ~3.36 =3e4

21 SU [+20 31 41 +364494 -6 2062 19 54 48.8
=700 =3¢45 =248

22 MO | +20 20 1 +361.49 -6 23.1 19 58 45.4
=720 =3.56 =23

23 TU J+20 8 1 +357.93 =6 25.% 20 2 41.9
=741 =366 =le6

24 WE 1+19 55 40 +354,.27 -6 27.1 20 6 3845
-760 =3.75 =140

25 TH | +19 42 60 +350.52 -6 28.2 20 10 35.0
=781 =3.86 =0e4

26 FR | +19 29 59 +346466 -6 287 20 14 3146
=799 -3.94 +0e1

27 SA |+19 16 40 +342,72 -6 28,5 20 18 28.2
-819 . =4405 +0.7

28 SU J*19 3 1 +338.67 -6 27.8 20 22 24.7
-837 4413 +1le3

29 MO | +18 49 ¢4 +334.54 -6 26e4 20 26 2143
-856 =423 +1.9

30 TU J+18 34 48 +330.31 =6 244 20 30 17.8
-874 4431 +246

31 WE J+18 20 14 +326.00 -6 21.8 20 34 1444
-891 ~4.40 +362
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Table 2¢c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

SIDERAL TIME

APPARENT DECLINATION EQUATION DF TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY , DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN (SEC) |HR miN  SEC

AUG 1 TH |+18 5 23 +321.60 -6 1847 20 38 11.0
-910 -4,50 +3.8

2 FR | +17 50 13 +317.10 -6 14.8 20 42 7.5
-927 -4,58 +4.4

3 5A | +17 34 a6 +312.52 -6 10.4 20 46 4.1
-944 -8.66 +5.0

4 SU |+17 19 2 +307.86 -6 5.3 20 50 0.6
-961 -4,74 . +506

5 MO |[+17 3 1 +303,12 -5 59,7 20 53 S57.2
-977 -4,83 " +601

6 TU |+16 46 448 +298.29 -5 53,5 20 57 53.7
-994 -4,91 +6.7

7 WE [+16 30 10 +293.38 -5 46.8 21 1 50.3
-1010 -4,98 +7.3

8 TH [+16 13 20 +288.40 -5 39.4 21 5 46.8
~1026 -5.07 +7.9

9 FR | +15 56 14 +283.33 -5 31.5 21 9 43,4
-1041 =514 +8e48

10 SA |+15 38 53 +278.19 -5 23,0 21 13 39.9
-1056 -5,22 +9,0

11 SU J+15 21 17 +272.97 -5 14,0 21 17 36.5
-1071 -5.29 +9.6

12 Mo [+15 3 26 +267.68 -5 4.4 21 21 33.1
-1085 -5.35 +10.1

13 TU [+14 45 21 4262433 -4 54,2 21 25 29.6
-1100 -5.44 +10.6

14 VE |+14 27 1 +256.89 -4 43,5 21 29 26.2
-1114 -5.50 +11.2

15 TH |+1a 8 27 +251.39 -4 32,3 21 33 22.7
-1127 -5.56 +11.7

16 FR [+13 49 a0 +245,83 -4 2046 21 37 19.3
-1140 -5.63 +12,2

17 SA ]+13 30 a0 +240.20 -4 8.3 21 41 15.8
-1153 -5.70 +12.7

18 sU {+13 11 27 +234,50 -3 55.5 21 45 12,4
-1166 -5.75 +13,3

19 M0 |+12 52 1 +228.75 -3 42,2 21 49 8.9
-1178 -5.82 +13.8

20 TU f+12 32 23 +222.93 -3 28.4 21 53 5.5
-1189 -5.87 +14,.3

21 WE J+12 12 34 +217.06 -3 14,1 21 57 2.0
-1202 -5.94 +14,7

22 TH f+11 52 32 +211.12 -2 59.3 22 0 58.6
-1212 -5,98 +15,2

23 FR |+11 32 20 +205.14 -2 44,1 22 4 55.2
-1224 -6405 . +1547

24 SA |+11 11 56 +199,09 -2 28.3 22 8 5147
-1234 -6409 +1601

25 Su [+10 51 22 +193.00 -2 12,2 22 12 48.3
~-1244 -6.15 +1646

26 M0 J+10 30 38 +186485 -1 55.6 22 16 44.8
-1253 -6018 +17.0

27 TU, f+10 9 45 +180.67 -1 38.6 22 20 41.4
-1264 -6+25 +17.4

28 WE +9 48 a1 +174.42 -1 21.2 22 24 3840
-1273 -6428 . +17.7

29 TH +9 27 28 +168.14 -1 3.4 22 28 34.5
. -1281 -6.33 +18.1

30 FR +9 6 7 +161.81 -0 45,2 22 32 31.1
-1291 -6e37 +18.4

31 SA +8 44 3p +155.44 -0 26.8 22 36 27.6
-1298 -6.41 +18.7

240




FM 6-300

Table 2c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATIDN EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o+ (SEC) MILS (MILS) MIN 8EC (SEC) |MR MIN  SEC

SEP 1 Ssu +8 22 S8 +149.,03 -0 8.0 22 40 24,2
-1307 ~6e46 +19.0

2 MO +8 1 11 +142.57 +0 11,0 22 44 20.7
~1315 ~6+49 +19.3

3 T +7 39 16 +136.08 +0 30,4 22 48 1743
~1322 -6653 +19.6

4 WE *7 17 14 +129,.,55 +0 50,0 22 52 13.8
-1329 =6.56 +19.8

S TH +6 55 S +122.99 1 9.8 22 56 1044
~1336 e =660 +2040

6 FR +6 32 49 +116.39 +1 29,9 23 0 6.9
=1343 ~6463 +20.2

T SA +6 10 26 +109.76 +1 5062 23 & 3¢5
~1349 =6.66 +20.4

8 Su +S 47 57 +103.10 +2 10.7 23 8 0.0
~1355 -6.,70 +20.6

9 MO +5 25 22 +96440 +2 31.3 23 11 S6.6
=1360 =6.71 +20.7

10 TU +5 2 42 +89.69 +2 52.0 23 15 S53.1
-1366 =6475 +20.8

11 WE +4 39 56 +82,94 +3 12.9 23 19 49.7
~1370 -6.76 +21.0

12 TH +4 17 6 +76.18 *+3 33.9 23 23 4643
-1376 -6.80 +21.0

13 FR +3 54 10 +69.38 +3 55.0 23 27 42.8
-1379 -6.81 *21,.1

14 SA +3 31 11 *62.57 *4  16.2 23 31 39.4
-1383 -6483 +21.2

15 Su +3 8 8 +55.74 *+4 37,4 23 35 35.9
-1387 =685 +21.2

16 MO +2 45 1 +48,89 +4 58,7 23 39 32.5
=-1390 -6.86 +21.3

17 TV +2 21 51 +42,03 +5 20,0 23 43 29.0
=-1393 -6488 +21.3

18 WE +1 58 38 +35.,15 +5 41,3 23 47 25.6
=-1395 -6489 +21.3

19 TH +1 35 23 +28.26 +6 246 23 51 22.1
-1397 =6.90 +21,.2

20 FR *+1 12 6 +21.36 *6 23.9 23 55 18.7
~1400 =6.91 +21.2

21 SA +0 48 46 +14,45 +6 45,1 23 59 1S.2
~1400 -6.91 +21.1

22 SV +0 25 26 +7.54 *7 6e3 0 3 11.8
=1401 ~6¢92 +21.1

23 MO *0 2 S *0e62 +7 27.4 0 7 8e4
-1402 -6.93 +21.0

24 TV -0 21 17 ~6631 +7 48,5 0 11 4,9
=1403 =6¢92 +20.8

25 WE -0 44 40 -1323 +8 9.3 0 1S 1e5
=1402 =693 +20.7

26 TH -1 8 2 -20.16 +8 30.1 0 18 58,0
=1402 -6492 +20.5

27 FR -1 31 24 -27.,08 +8 50.6 0 22 S4.6
=1401 =692 +20.3

28 SA -1 54 45 =34,00 +9 11.0 0 26 S1.1
=1401 -6.92 +20.1

29 Su -2 18 6 =40,92 +9 31,2 0 30 47.7
-1399 =-6.91 +19.9

30 MO -2 41 25 -47.83 +9 51,1 0 34 44,2
-1398 =690 +19.6
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. FM 6-300

Table 2¢c. Sun, 1985, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TiMe
DEGREES
GREENWICH MILS
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE .

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

ocT 1 TV =3 4 43 =54473 +10 10.8 0 38 40.8
-1395 -6e89 +19.3

2 ME -3 27 S8 =61e62 +10 30.1 0 42 373
-1394 -6.88 +19.,0

3 TH -3 51 12 =68450 +10 49,1 0 46 33.9
-1390 -6-37 .1307

4 FR -4 14 22 -75637 +11 T8 0 S0 30.4
-1388 ~6485 +1843

S saA -4 37 30 -82.22 +11 26,2 0 54 27.0
-1385 ~6¢84 +17.9

6 SU -5 0 35 -89,06 +11 44,42 0 58 2365
-1381 =682 +17.5

7 MO -5 23 36 -95.88 +12 1.8 1 2 20.1
-1377 -6,80 +17.1

8 Tu -5 46 33 -102.68 +12 18.9 1 6 1646
-1373 -678 *1647

9 WE -6 9 26 =109.46 +12 35.7 ' 1 10 13.2
-1368 -6e76 +1642

10 TH -6 32 14 -116.22 +12 51,9 1 14 9.8
-1363 -6e73 +1547

11 FRrR -6 54 57 =122.95 +13 Te7 118 6e3
-1357 =670 +1563

12 SA -7 17 34 -129.,65 +13 23.0 1 22 249
-1352 -6e68 *14,7

13 Su -7 40 6 =13633 +13 37.8 1 25 59.4%
=1345 -beb64 +*1442

14 MO -8 2 31 -142,97 +13 52.1 1 29 560
-1339 ~6eb1 +13,7

15 TU -8 24 50 -149,58 +14 Se8 1 33 5265
-1331 -657 +13.1

16 WE -8 47 1 -156415 +14 19,0 1 37 49,1
-1324 =6¢54 +124.6

17 TH -9 9 5 =162.69 +14 31.6 1 41 4546
-1316 =650 +12,0

18 FR -9 31 1 -169.19 +14 43.6 1 45 42,2
-1307 ~6e¢45 +11.4

| 19.sa| -9 52 a8 -175.64 +14 55.1 1 49 38.7
-1299 -6e 42 +10.8

20 SU 1 -10 14 27 -182,06 +15 S5e9 1 53 3563
-1290 -6¢37 +1062

21 MO f-~10 35 57 -188+43 +15 16.1 1 57 31.9
-1280 -6e 32 +9.5

22 TU §-10 57 17 =194.75 +15 257 2 1 28e4
-1270 -6e27 +8,9

23 WE | -11 18 27 =-201.02 +15 34,7 2 5 250
-1260 ~6e22 +8.2

24 TH j-11 39 27 =207.24 +15 42.9 2 9 21.5
-1249 -6e17 +7.5

25 FR 1 <12 0 16 =-213.41 +15 505 2 13 18.1
-1238 -6el12 +648

26 SA | -12 20 54 =219.53 +15 57.4 2 17 1446
-1227 -6 06 +6e1

27 SU | -12 41 21 =225459 +16 3¢5 2 21 11.2
-121%5 -600 +5.4

28 MO | -13- 1 36 =231459 +16 9.0 2 25 Te?
=-1202 =593 +4,46

29 Tu | -13 21 38 -237e52 +16 13.6 2 29 4e3
-1190 -5.88 +369

30 WE | -13 41 28 ~243.40 +16 17.5 2 33 0.8
-1177 =581 +3.1

31 TH | -14 1 5 -249,.,21 +16 20.7 2 36 57.4
-1164 =575 4243
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Table 2c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLINATION

EQUATIDN DF TIME

SIDERAL TIME

SREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o ¢+ u (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

NOV 1 FR | -14 20 29 -254.96 +16 23.0 2 40 53.9
=1150 -5468 +1.5

2 SA |-14 39 39 =260464 +16 245 2 44 5065
~1135 =560 +0e7

3 SU | -14 58 34 ~266424 +16 25.3 2 48 47.1
-1122 ~5.54 ~0.1

4 MO |~15 17 16 -271.78 +16 25.1 2 52 43.6
=1106 =546 =0.9

S TU | =15 35 42 ‘=277e24 +16 242 2 56 4042
~1091 =539 =1la7

6 WE | -15 53 53 -282463 +16 22.4 3 0 36.7
~1075 =531 =246

7 TH |-16 11 48 -287.94 +16 19.8 3 4 333
=1060 =524 =35

8 FR J-16 29 28 -293.18 +16 16.3 3 8 29.8
=1042 -5.14 =43

9 SA |-16 46 50 -298432 +16 11,9 3 12 26e4
=1026 =507 =52

10 SU |~17 3 S6 =303.39 +16 607 3 16 2249
=1008 -4498 =6e0

11 MO | ~-17 20 44 ~308.37 +16 0.6 3 20 19.5

=990 -4,88 =649 .

12 TU |-17 37 14 -313425 +15 53.6 3 24 161
=973 -4.81 ~Te«8

13 WE f-17 53 27 -318.06 +15 45.8 3 28 1246
=953 -4.71 ~846

14 TH |~18 9 20 =322.77 +15 37.2 3 32 9.2
=934 =4461 =94

15 FR |-18 24 S& =327.38 +15 27.7 3 36 Se?
-915 =4452 =103

16 SA |-18 40 9 =331.90 +15 17.4 3 40 2.3
-895 -4 442 =11.1

17 SU {-18 55 & =33632 +15 6e2 3 43 5849
-875 -4,32 =11.9

18 MO |-19 9 39 ~340.64 +14 54,3 3 47 55.4
-854 =-4421 =12.7

19 TU |-19 23 53 =344485 +14 41.5 3 51 S52.0
-833 ~4412 =13.5

20 WE f-19 37 46 -348697 +14 27.9 3 55 4845
=811 -4,00 =14e3

21 TH §-19 51 17 =352.97 +14 13.5 3 59 45.1
=790 =3.90 =15.1

22 FR | -20 4 27 -356487 +13 5844 4 3 4l.6
=768 -3.80 =15.9

23 SA |-20 17 15 =360.67 +13 42.4 4 T 3862
=745 =3.68 =167

24 SU f-20 29 40 ~364435 +13 25.7 4 11 34.7
=722 =356 =17.4

25 MO | -20 41 42 =367.91 +13 8.2 4 15 313
=699 =345 -18.2

26 TU | -20 53 21 =371.36 +12 5040 4 19 2749

=676 =334 -18.9 .

27 WE |-21 4 37 =374470 +12 31.0 4° 23  24.4
-652 =322 =197

28 TH | -21 15 29 =377.92 +12 11.3 4 27 2140
' -628 =3.10 ~20.4

29 FR |-21 25 57 ~381.02 +11 50.9 4 31 1745
-604 ~2.98 =21.0

30 SA |-21 36 1 -384.00 +11 29.8 4 35 14.1
=579 -2.86 =21.7
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Table 2c. Sun, 1985, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATIDN EQUATIDN DF TIME SIDERAL TIME
DEGREES MILS
GREENWICH

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o 0 (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN SEC

DEC 1 SU |-21 45 40 -386.86 +11 8.1 4 39 10.7
-554 -2.74 -22.4

2 MO |-21 54 54 -389.60 +10 4546 4 43 7e2
-530 -2.62 -23.0

3 17U [-22 3 44 -392,22 +10 22.5 4 47 3.8
-503 -2.48 -23.7

4 WE |-22 12 7 -394,70 +9 58.8 4 51 0.3
-478 -2.36 -24.3

5 TH J-22 20 5 -397.06 +9 34,5 4 54 5649
-452 -2.23 -24,.,9

6 FR }-22 27 37 -399,29 +9 9.6 4 58 53,5
-426 -2.11 -25.4

7 SA |-22 34 43 -401.40 +8 44,2 5 2 5040
-399 -1.97 -25.9

8 SU |-22 41 22 -403.37 +8 18,2 5 6 46.6
-373 -1.84 -2644

9 MO |-22 47 35 -405.21 +7 Sle7 5 10 43.1
=346 -1.71 ~2649

10 Tu [-22 53 21 -406.92 +7  24.7 5 14 39,7
-319 -1.57 =27.3

11 WwE |-22 58 40 -408.49 +6 57.4 5 18 3662
-291 -1.44 -27.7

12 TH |-23 3 31 -409.93 +6 29.6 5 22 32.8
-264 =130 -28.1

13 FR |-23 7 55 -411.23 +6 1.4 5 26 29.4
-236 -1.17 -2844

14 SA ]|-23 11 51 -412,40 +5  32.9 5 30 2549
-209 -1.03 -28e7

15 SuU |-23 15 20 -413,43 +5 4,2 5 34 22,5
-181 =0.90 =29.0

16 M0 ]|-23 18 21 ~414,33 +4 35,1 5 38 19.1
-153 -0.75 -29.2

17 Tu |-23 20 54 -415,08 +*4 549 5 42 1546
-124 -0.61 -29.4

18 WE |-23 22 58 1 -415.69 +3 3645 5 46 12.2
-9 7 -0 ) 4 8 '2 9. 5

19 TH |-23 24 35 -416.17 +3 69 5 50 8.7
-68 =0e 34 - 29 6

20 FR |-23 25 43 -416451 +2  37.2 5 54 53
-40 -0.20 -29.7

21 SA |-23 26 23 -416.71 ' +2 745 5 58 1.8
-12 -0.06 -29.8

22 Sy |-23 26 35 -416.77 +1  37.7 6 1 58.4
+17 +0.09 -29.8

23 M0 |-23 26 18 -416.68 +1 7.9 6 5 54.9
+44 +0.22 -29,.8

24 Ty |-23 25 34 ~416.46 +0 38.1 6 9 51.5
+73 +0.36 -29.7

25 WE | -23 24 21 -416410 +0 8.3 6 13 48.1
+101 +0.50 -29.6

26 TH }-23 22 a0 -415,60 -0 21.3 6 17 44.6
+130 +0.64 -29.5

27 FR | =23 20 30 -414,96 -0 50.9 6 21 41.2
+157 +0.77 -29.4

28 SA |-23 17 53 -414,19 -1 20.3 6 25 37.8
+185 +0.92 -29,2

29 sy | -23 14 48 -413,27 -1 49,5 6 29 3443
+213 +1.05 ~29.0

30 MO |-23 11 15 -412,22 -2 18.6 6 33 30.9
+241 +1.19 -28.8

31 TU | =-23 7 14 -411,03 -2 47.4 6 37 27.4
+269 +1.33 -2845

32 WE | -23 2 45 -409.70 =3 1640 6 41 24.0
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)

FM 6-300

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES
GREENWICH MiLS

, DATE QAILY DAILY DAILY
CHANGE CHANGE : CHANGE

o . " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

JAN 0 TU {=-23 7 14 -411.03 =2 47.5 6 37T 27.4
+269 +1.33 =285

JAN 1 WE |-23 2 45 -409.70 =3 160 6 41 24.0
+296 +1.46 -28e2

2 TH |-22 57 49 -408.24 =3 44,3 B 6 45 2045
+324 +1.60 -27.9

3 FR |=-22 52 25 -406.64 -4 12.3 6 49 17.1
+351 +1.73 =276

4 SA |-22 46 34 . -404,91 -4 39.9 6 53 13.7
+378 +1.87 =272

5 SU |=-22 40 16 -403.04 -5 Te2 6 57 10.2
+406 +2.00 -2648

6 MO |-22 33 30 -401.04 =5 34.1 7 1 648
+432 +*2.14 =264

7 Tu |-22 26 18 -398.,90 -6 0e5 7 S 33
+459 +24,26 -2549

8 WE |-22 18 39 -396.64 -6 2645 7 8 599
+485 +2440 =254

9 TH }=-22 10 34 . -394,24 -6 52.0 7 12 5645
+511 42452 -24.9

10 FR =22 2 3 ~391.72 =7 169 7T 16 530
+537 +24 65 -24.4

11 SA =21 53 6 -389.07 -7 41.3 7 20 49.6
+563 +2.78 -23.8

12 SU | =21 43 43 -386429 -8 5.2 T 24 46.2
. +588 +2,.,91 -23.2

13 M0 {-21 33 55 -383.38 -8 28.4 7 28 4247
+613 +3.02 =2245

14 TU J=-21 23 42 -380.36 -8 510 T 32 3943
+638 +3.16 ~21.9

15 WE |-21 13 4 -377.20 -9 12.9 7 36 35.8
+662 +3.26 -21e2

16 TH §1-21 2 2 -373.94 -9 34,2 7 40 32.4
+686 +3.39 «~20.5

17 FR | -20 50 36 -370.55 -9 54,7 7 44 28.9
+710 +3.51 ~19.8

18 SA | -20 38 46 -367.04 =10 14.5 T 48 2545
+734 +3.62 -19.1

19 SU | -20 26 32 -363.42 =10 33.6 7 52 2240
+756 +3.74 ~1843

20 MO0 | -20 13 56 -359.68 =10 52.0 7 56 18.6
+780 +3.85 ~17.5

21 TU | =-20 0 56 -355.83 -11 9.6 8 0 15.1
+802 +3.96 ~16.8

22 ME | -19 47 34 -351.87 =11 2644 8 4 11.7
+823 +4,06 -1640

23 TH | -19 33 51 -347.81 =11 42.4 8 8 Be3
+846 +4,18 ~15.2

24 FR | -19 19 45 -343.63 =11 57.7 8 12 4.8
+867 +4428 -14.,4

25 SA | -19 5 18 =-339435 =12 12.2 8 16 le4
+887 ] +4.38 -13.6

26 SU | -18 50 31 -334497 =12 258 8 19 5840
+909 +44,49 -12.8

27 M0 | -18 35 22 -330.48 =12 38.7 8 23 54.5
+928 +4,58 ~1240

28 TUu | -18 19 54 -325.90 =12 50.8 8 27 S5l.1
+948 +4,69 =11.2

29 WE [ -18 4 & -321.21 -13 2.1 8 31 47.6
+968 +4,.78 ~10.4

30 TH § =17 47 S8 =316443 =13 12.5 8 35 44,2
+987 +4.87 -9.6

31 FR | =17 31 31 =311.56 =13 22.2 8 39 4047
+1006 +4,97 -8.8
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2-46
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN (SEC) |HR MIN  SEC

FEB 1 SA |~-17 14 &5 ~-306459 =13 31.1 8 43 37.3
+1023 +5.,05 -8e0

2 SU |-16 57 &2 -301.54 -13 39.1 8 47 33.8
+1042 +5,.14 ~Te2

3 MO |-16 40 20 -296440 -13 4644 8 51 30.4
+1060 +5424% -6e &

4 TU J~-16 22 40 -291.16 =13 52.9 8 55 2649
+1077 +5032 -5e¢7

5 WE -16 & 43 -285.84 =13 S8.6 8 59 23.5
+1093 +5.40 -448

6 TH J-15 46 30 -280.44% -14 365 9 3 20.1
+1110 +5,48 4,1

7 FR {-15 28 O -274496 -14 Te6 9 T 1666
+1125% +5¢55 -3e3

8 SA |-15 9 15 -269441 -14 10,9 9 11 1362
+1141 +5.64 =245

9 SU |-14 50 14 -263.77 -14 13.4 9 15 9.8
+1156 +5.71 -1le7

10 MO |-14 30 58 -258.,06 =14 1542 9 19 63
+1171 +5.,78 ~0e9

11 TU f-14 11 27 -252.28 =14 16.1 9 23 249
+1184 +5.85 -0el

12 UE [-13 51 &3 -2846.43 -14 1663 9 26 59.%
+1199 +5.,92 +0.6

13 TH J-13 31 44 -240,51 -14 15.7 9 30 56.0
+1211 +5,98 +1.3

14 FR [-13 11 33 -234.53 -14 143 9 34 5265
+1225 +6005 +2.1

15 SA |-12 51 &8 -228,.,48 -14 12.1 9 38 49,1
+1236 +6.10 +2.8

16 SV J-12 30 32 -222.38 -14 9.3 9 42 45,6
+1249 4617 +3e6

17 KO |-12 9 43 -216.,21 -14 S5e6 9 46 4262
+1260 46022 4443

18 TU J~-11 48 43 -209.99 -14 1le3 9 50 38.7
+1272 +6.28 +5,0

19 WE [-11 27 31 -203.71 -13 5663 9 54 3563
+1282 +6e33 +5e7

20 TH §~-11 6 9 -197,38 =13 5065 9 58 31.8
+1292 +6.38 +6e4

21 FR |~-10 &4 37 -191,00 =13 44,1 10 2 28.4
+1303 +6e44 +740

22 SA |-10 22 54 -184456 =13 37.0 10 6 25.0
+1311 +6.47 *7e7

23 sSuU J-10 1 3 -178.,09 =13 29,3 10 10 2165
+1321 +6¢52 +8e3

24 MO -9 39 2 =171.57 =13 20.9 10 14 18.1
. +1330 +6.57 +8.,9

25 Tu -9 16 52 -165,00 -13 120 10 18 14.6
+1338 +6461 +965

26 WE -8 54 34 =158439 -13 2.4 10 22 11.2
+1345 46464 +10.1

27 TH -8 32 9 -151.75 -12 52.3 10 26 Te7
+1354 +6.69 +10.6

28 FR -8 9 35 -145,06 -12 41,7 10 30 403
+1360 +6.71 +11l.1




Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT}—Continued

FM 6-300

APPARENT DECLINATIDN EQUATIDN DF TIME SIDERAL TIME
DE
GREENWICH GREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN SEC

MAR 1 SA -7 46 55 -138.35 =12 306 10 34 0.8
+1368 46076 +11,.6

2 SuU -7 24 17 -131.59 -12 18.9 10 37 5744
+1374 +6079 +12.1

3 MO -7 113 -124.80 -12 6e7 10 41 53.9
+1380 +6.81 +12.6

4 TU -6 38 13 -117.99 =11 54,1 10 45 5065
+1386 +60 849 +13,0

5 WE -6 15 7 -111.15 -11 41,1 10 49 47,0
+1391 +6.87 +13.4

6 TH -5 51 56 -104.28 =11 27.6 10 53 43.6
+1396 +6090 +13.8

7 FR -5 28 40 -97.38 -11 13.7 10 57 40.2
+1401 +6,92 41442

8 SA -5 5 19 : -90,. 46 =10 594 11 1 367

+1404 +6093 +14,6 .

9 SU -4 41 55 -83.53 =10 44.8 11 5 33.3
+1409 +6¢96 +15.0

10 MO -4 18 26 76457 -10 29.8 11 9 29.8
+1411 +6,97 +1563

11 TU -3 54 55 -69460 =10 14,4 11 13 2644
+1415 +6498 +15.6

12 WE -3 31 20 -62¢62 -9 58e7 11 17 2249
+1417 +7.00 41600

13 TH -3 7 43 ~55462 -9 42,7 11 21 195
+1419 +7.01 +1662

14 FR -2 44 4 ~48461 -9 264 11 25 1640
+1421 +7.01 +1665

15 SA -2 20 23 -41460 -9 9.9 11 29 1246
+1422 +7.,03 +16.8

16 SU ~1 56 41 -34,57 -8 53.1 11 33 9.1
+1423 +T7.p2 +17.,0

17 MO -1 32 58 -27455 ~8 3640 11 37 Se?
+1423 +7.03 +17.2

18 Tu -1 9 15 -20452 ~8 18,7 11 41 242
+1424 - +7.03 +17.4

19 WE -0 45 31 -13449 -8 163 11 44 58,8
+1423 +7.03 +17.6

20 TH -0 21 48 -6¢46 -7 43.6 11 48 5544
+1423 +7.,03 +17.8

21 FR +0 1 55 +0.57 =7 2548 11 52 5149
+1422 +7.02 +17.9

22 SA +0 25 37 +7459 -7 T8 11 56 4845
+1421 +7.02 +18.0

23 SU +0 49 18 +14.61 -6 49,8 12 0 4540
+1418 +7.00 +18,1

24 MO +1 12 Sé 421,61 ’ -6 3l.6 12 4 41.6
+1417 +7.00 +1862

25 TU +1 36 33 +28461 -6 13.4% 12 8 38.1
+1415 +6499 +184,2

26 WE +2 0 8 +35.60 -5 55,1 12 12 34,7
+1412 46097 +1842

27 TH +2 23 40 +42,57 -5 369 12 16 3162
+1409 46496 +18.2

28 FR +2 47 9 449,53 -5 1846 12 20 27.8
+31405 46093 +18,2

29 SA +3 10 34 +560 496 -5 0e3 12 24 2443
+1402 +6093 +18.2

30 su +3 33 56 +63+39 -4 42,1 12 28 2049
-+1399 +6491 +18.1

31 MO +3 57 15, +70430 -4 24,0 12 32 17.4%
+1394 +6.88 +1840
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)}—Continued

APPARENT DECLINATIDN EQUATIDN DF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN  SEC

APR 1 Tu +4 20 29 +77.18 -4 6e0 12 36 1440
+1389 +6486 +17.9

2 WE +4 43 38 +84,04 -3 4840 12 40 1066
+1384 +6.83 +17.7

3 TH +5 6 42 +90.87 -3 30.3 12 44 Tel
+1380 *6.82 +17.6

4 FR +5 29 42 +97.69 -3 1246 12 48 3.7
+1373 +6.78 *17.4

S SA +5 52 35 +104¢47 -2 55.2 12 52 0e2
+1367 +6¢75 +17.2

6 SU +6 15 22 +111.22 =2 379 12 55 56.8
+1362 4613 +17.0

7 MO +6 38 4 +117.95 -2 20.8 12 59 5343
+1354 +6.68 +16.8

8 TU +7 0 38 +124.63 -2 4e0 13 3 49,9
+1347 +6465 41646

9 WE +7 23 5 +131.28 -1 47.4 13 7 46.4
+1340 +6e62 +16e3

10 TH +7 45 25 +137.90 -1 3140 13 11 4360
+1332 +6.58 +16.1

11 FR 8 7 37 +144,48 -1 14,9 13 15 39.5
+1323 +6653 +15.8

12 SA +8 29 40 +151.01 -0 591 13 19 36.1
+1315 46450 +15.5

13 sv +8 51 35 +157,51 -0 43.5 13 23 3246
+1306 46445 +15,2

14 MO +9 13 21 +163.96 -0 2843 13 27 29.2
+1297 +6440 +14,.,9

15 TV +9 34 S8 +1704 36 -0 13.4 13 31 2547
+1287 464636 +14,5

16 WE +9 56 25 *176.72 +0 1.1 13 35 22.3
+1278 *6431 *14,2

17 TH |+10 17 43 +183.03 +0 15.4 13 39 18.9
+1267 *6425 +13.8

18 FR ]+10 38 50 +189,28 0 29,3 13 43 15.4
+1256 +6021 +13e45

19 SA |+10 59 46 +195,49 +0 4248 13 47 ( 1240
+1245 +6e14 +13.1

20 SU [+11 20 31 +201.63 +0 55.9 13 S1 8.5
+1234 +6.10 *12.7

21 MO J+11 41 5 4207473 1 8.7 13 55 Sel
+1222 +6403 +12.3

22 TU |+12 1 27 +213.76 +1 2140 13 59 1.6
+1211 +5,98 +11.8

23 WE ]|+12 21 38 +219.74 +1 32,9 14 2 58.2
+1198 +5092 +11,.4

24 TH |+12 41 36 +225466 +1 44,3 14 6 54.7
+1185 +5.85 +10,9

25 FR ]+13 1 21 +231,.51 +1 55,3 14 10 S1e3
+1173 +5,79 +10.4

26 SA |13 20 54 +237.30 .2 5.8 14 14 47.8
+1160 +5.73 +10.0

27 SU J+13 40 14 +243,03 +2 15.8 14 18 44.4
+1146 +5.66 +9,.4

28 MO |+13 59 20 +248469 2 25,3 14 22 41,0
+1132 . +5,59 +8.9

29 TU |+14 18 12 +254,28 +2 34,3 14 26 3745
+1119 +5.53 +8e4

30 WE f+14 36 51 +259,81 *2 42,7 14 30 34.1
+1104 +5445 +7.8
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FM 6-300

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
DEGREE
GREENWICH S MILS

DATE DAIL OAILY DAILY
CHANGE CHANGE CHANGE

o " {SEC) MILS (MILS) MIN SEC (SEC) |HR MIN SEC

MAY 1 TH J+14 55 15 +265.26 +2 50.6 14 34 3047
+1090 +5.38 +7e3

2 FR | +15 13 25 +270.64 +2 57.9 14 38 27.2
+1074 +5,31 *6e7

3 SA |j+15 31 19 +275.95 +3 4,7 14 42 23.8
+1060 +5,23 +6e2

4 SU |+15 48 59 +281.18 +3 10.9 14 46 2043
+1043 +5.15 +5.6

S MO fj*i6 6 22 , 4286433 +3  1€e6 14 50 1649
+1028 +5.08 +5.,0

6 Tu |+1i6 23 30 +291.41 +3  21.7 14 54 13.4
+1011 +4,99 +4.5

7 WE J+16 40 21 +296440 +3 2642 14 58 10.0
+995 +4,91 +3.9

8 TH |+16 56 56 +301.31 +3 30.1 15 2 6¢5
+977 44,83 +3.3

9 FR J+17 13 13 +306,.14 +3  33.5 15 6 3.1
+961 +4,74 +2.7

10 SA J+17 29 14 +310.88 +3 3643 15 9 59.6
+943 +4,66 4242

11 SU |+17 &4 57 +315.54 +3 38.5 15 13 S56.2
+925 +4,57 +1le6

12 MO |+18 0 22 +320,11 +3 40,1 15 17 52.7
+906 *+4447 +1.0

13 Tu |+18 15 28 +324,58 +3  41.2 15 21 49,3
+889 +4,39 +065

14 WE [+18 30 17 : +328.97 +3 41.8 15 25 45.9
. +869 44,429 -0.0

15 TH |+18 44 46 +333.26 ‘+3  41.7 15 29 42,4
+851 +4421 -0e5

16 FR |+18 58 57 +337.47 +3 41,1 15 33 39.0
+831 +4410 =lel

17 SA ]+19 12 48 +341,57 +3 40,0 15 37 35.5
+811 +4.01 -1.6

18 SU J+19 26 19 +345.58 +3 3843 15 41 32.1
- +792 +3.91 -2e2

19 MO |+19 39 31 +349,49 +3  36.1 15 45 2846
+771 +3.,80 -2.7

20 Tu, |+19 52 22 +353,29 +3  33.4 15 49 25.2
+751 +3,71 =32

21 WE |+20 4 S3 +357.,00 +3 30.1 15 53 21.7
+730 +3.61 -3a7

22 TH | +20 17 3 +360.61 +3 264 15 57 1843
+710 +3.50 -4,3

23 FR f+20 28 53 +364.11 +3 22.0 16 1 14.9
+688 +3440 -4.8

24 SA |+20 40 21 +367.51 +3 17.2 i6 5 11l.4
+667 +3,29 -5¢3

25 SU |+20 51 28 +370.80 +3 11.9 i6 9 8.0
+646 +3.,20 ~5.8

26 MO [+21 2 14 +374.00 *3 640 i6 13 446
+624 +3.,08 -6e3

27 Tu [+21 12 38 +377.08 +2 59,7 i6 17 lel
+603 +2.97 -6e8

28 WE | +21 22 41 +380,05 *+2 5249 16 20 57.7
. +580 +2.87 -T7e3

29 TH | +21 32 21 +382.,92 +2 4545 16 24 5442
+557 +2.75 -Te7

30 FR | +21 41 38 +365.67 ve2  37.8 16 28 50.8
+536 +2.65 -8e2

31 SA | +21 50 34 +388432 +2  29.5 16 32 47.4
+512 +2.52 -846

2-49



FM 6-300

2-50

Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH

DATE DAILY OAILY DAILY
CHANGE CHANGE CHANGE

o " (8EC) MILS (MILS) MIN (SEC) JHR MIN SEC

JUN 1 SU J+21 59 6 +390.84 +2 20.9 16 36 43.9
+490 +2e42 =-9.1

2 Mo [+22 7 16 +393.,26 2 11.7 16 40 4045
+466 2,31 =945

3 TU [+22 15 2 +395.57 *2 262 16 44 37.0
*444 +2.,19 -9.9

4 WE |22 22 26 +397.76 +1 5243 16 48 33.6
+419 +2.,07 ~1062

S TH | ¢22 29 25 +399,83 +1 42,0 16 52 3001
+397 +1.96 =106

6 FR J+22 36 2 +401.79 +1 3l.4 16 56 2667
*372 ' +1.83 -10.9

T SA | +22 42 14 *403.62 1 20.4 17 0 23.2
+348 *1.72 -11.2

8 SU |+22 48 2 +405,34 *1 9e2 17 &4 19.8
+325 +1.61 =11.5

9 MO |22 53 27 *406095 +0 57.7 17 8 164
+300 +1.48 -11.7

10 TU | +22 58 27 408,43 +0 45,9 17 12 1249
*276 +1.36 =12.0

11 WE f+23 3 3 *409,79 0 33.9 17 16 9.5
+251 +1.24 =-1242

12 TH | +23 7 14 *411,03 «0 21.7 17 20 600
+228 *+1.13 =123

13 FR j*23 11 2 +412.16 +0 9.3 17 24 26
+202 41,00 -12.5

14 SA | +23 14 24 *413.16 -0 2.2 17 27 59.2

*178 +0,87 =126 .

15 SU | +23 17 22 *414,03 -0 15.8 17 31 5567
+153 +0.76 -12.7

16 MO ]+23 19 55 *414479 -0 2846 17 35 5243
+128 +0.63 -12.8

17 TU |23 22 3 *415.42 -0 41.5 17 39 48.8
+104 *0.52 =12.9

18 WE | +23 23 47 +415.94 -0 54.4 17 43 45.4
. +79 +0.39 =129

19 TH | +23 25 6 *416433 -1 Tet 17 47 41.9
+54 +0.26 -12.9

20 FR J 23 25 60 *416459 -1 20.3 17 51 3865
+29 +0.15 -12.9

21 SA J+23 26 29 *416.74 -1 33.3 17 55 35S.1
*5 +0.02 -12.9

22 SU | +23 26 34 *416.76 -1 4642 17 59 3146
-20 -0.10 -12.9

23 MO | +23 26 14 4416466 -1 59,2 18 3 28.2
-45 =022 -12.8

24 TU | *23 25 29 4416444 -2 1240 18 7 24.8
-70 -0.35 =127

25 WE | 23 24 19 €416409 -2 24.8 18 11 213
=94 -0.46 =-12.6

26 TH | +23 22 45 +415.63 =2 37.5 18 15 17.9
-119 ~0.59 -12.5

27 FR § +23 20 46 +415.,04 -2 5060 18 19 14.4
-143 -0,70 ~12.4

28 SA | +23 18 23 +414.34 -3 265 18 23 11.0
=169 =084 =-12.2

29 SU | +23 15 34 4413650 -3 14.7 18 27 75
-192 =095 -12.1

30 Mo | *23 12 22 ©412,55 -3 26.8 18 31 4,1
-217 -1.07 -11.8
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT}—Continued

APPARENT OECLINATION EQUATION OF TIME SIOERAL TIME
DEGREES MILS
GREENWICH

OATE QAILY OAILY OAILY
CHANGE CHANGE : CHANGE

o 'y " (SEC) MILS (MILS) MiN SEC (SEC) |HR MIN SEC

JUL 1 TU f+23 8 45 +411.48 -3 38.8 18 35 06
=241 -1.1% =11.6

2 WE J+23 4 44 4410429 =3 50.4 18 38 57.2
=266 =1.31 ~11.4

3 TH J+23 0 18 +408.98 -4 1.8 18 42 53.8
=290 =1les43 =11l.1

4 FR ]+22 S5 28 +407,.55 -4 12.9 18 46 5043
: =313 =155 ~10.8

5 SA J+22 S0 15 +406.00 -4 23.8 18 50 46.9
=338 ~1.67 =10.5

6 SU |+22 44 37 +4048,33 -4 34.3 18 54 A3.4
=361 ~1.78 =10.1

7 MO J+22 38 36 +402.55 =4 44,5 18 58 40.0
-385 =190 =-9,8

8 Tu |+22 32 11 +400465 -4 54,3 19 2 36.6
-408 =202 =%.4

9 WE fe22 25 23 +398,63 -5 367 19 6 33.1
-432 ~2¢13 -9.0

10 TH J+22 18 11 +396.50 =5 1247 19 10 29.7
=454 -2e24 -85

11 FR |+22 10 37 +394,26 =5 21.3 19 14 26.2
-478 =236 =81

12 SA |+22 2 39 +391.50 -5 29.4 19 18 22.8
=500 =2e47 =Te6

13 SU ]|+21 54 19 +389443 =5 37.0 . 19 22 19.3
. =523 ~2.59 =Tel

14 MO [f+21 45 36 +386.84 =5 4442 19 26 15.9
=544 ~2.68 =66

15 Tu J+21 36 32 +384.16 =5 5069 13 30 12.5
-568 =281 ~6el

16 WE J+21 27 & +381.35 =5 5740 19 34 9.0
-588 -2.90 =546

17 TH j+21 17 16 +378.45 -6 246 19 38 Seb
=611 =3.02 =50

18 FR f+21 7 S +375643 -6 Te7 19 42 201
-632 =3.12 =445

19 SA ]+20 S6 33 +372631 -6 12e.2 . 19 45 5867
N -653 =322 =3.9

20 SU |+20 &S5 40 +369.09 =6 1642 19 49 55,3
-674 -3633 ~3e4

21 MO |+20 34 26 +365476 -6 19%.6 19 53 S5S1.8
-694 =343 -2.8

22 Tu J+20 22 S2 +362.33 -6 22.5 19 57 48.4
=715 =353 =22

23 WE [f+20 10 S7 +358.80 -6 24.8 ' 20 1 44,9
=735 =363 =17

24 TH |+19 58 42 +355.17 =6 265 20 5 41.5
: =756 =3.73 =lel

25 FR |+19 46 6 +351.44 -6 27«6 20 9 38.1
=774 -3483 =0e5

26 SA |+19 33 12 +347.61 -6 2842 20 13 34.6
-795 =392 +0.,0

27 SU ]+19 19 57 +343.69 -6 2842 20 17 31.2
-813 =4,02 +0.5

28 MO [|+19 6 24 +339.67 =6 27.6 20 21 27.7
-833 4411 +lel

29 TU J+18 52 31 +335.56 -6 26.4 20 25 24,3
. -852 -4421 +1le7

30 WE J+18 38 19 +331635 ° -6 2447 20 29 20.8
-869 -4429 +2e3

31 TH |+18 23 S0 +327.06 -6 2243 20 33 17.4
d -888 ~4.38 +2.9
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATIDN OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN SEC

AUG 1 FR |+18 9 2 +322.68 -6 19.4 20 37 13.9
-906 ~4.,48 +3.5

2 SA |+17 53 56 +318.20 -6 15.9 20 41 105
-924 -4,56 +4,.1

3 su [|+17 38 32 +313.64 -6 11.8 20 45 Tel
) -940 -4464 44,7

4 MO [+17 22 52 +309.00 -6 7.0 20 49 3.6
’ -958 ~4,73 +5e3

5 Tu [+17 6 54 +304,27 -6 1.7 20 53 0.2
-974 -4,81 +549

6 WE |+16 50 40 +299,46 -5 55,8 20 56 5647
-991 -4.30 4645

7 TH J+16 34 9 +294,56 -5 49,3 21 0 53.3
-1007 -4.97 +7e1

8 FR |+16 17 22 +289459 -5 42.2 21 4 49.8
-1022 -5.05 +7.7

9 sa |+16 0 20 +284.54 -5 34,4 21 8 46.4
-1038 -5412 +8.3

10 su J+15 43 2 +279.42 -5 26.1 21 12 42,9
-1053 -5420 +8.9

11 M0 |+15 25 29 +274,22 -5 17.2 21 16 39.5
-1068 -5,28 +9.5

12 Tu ]+15 7 41 +268.94 -5 Te7 21 20 3640
-1082 -5434 +10.0

13 WE |+14 49 39 4263460 -4 57.7 21 24 32.6
-1096 -5.41 +10.6

14 TH |+14 31 23 4258419 -4 47,0 21 28 29.2
: -1110 -5.48 41142

15 FR |+14 12 53 +252.71 -4 35,8 21 32 25.7
-1123 -5.55 +1147

16 SA [|+13 54 10 +247.16 -4 24,0 21 36 22.3
\ -1136 -5.61 +12.3

17 Su |+13 35 14 4+241,55 -4 11.7 21 40 18.8
-1150 -5.68 +12.8

18 MO }+13 16 & +235,.87 -3 58.9 21 44 15.4
-1161 -5.73 +13.3

19 TU ]+12 56 43 +230.14 -3 45,5 21 48 1240
-1174 -5.80 +13.8

20 WE |+12 37 9 +2244.34 -3 31.7 21 52 8.5
-1186 -5.86 +14,3

‘21 TH [+12 17 23 +218.48 -3 17.4 21 56 Sel
-1198 -5.91 +16.7

22 FR |+11 57 25 +212.57 -3 2.6 22 0 1.6
-1209 ~5.97 +15,.2

23 sA [+11 37 16 4206460 -2 47.3 22 3 58.2
-1220 -6.03 +15.6

24 SU |+11 16 56 +200.57 -2 31.7 22 7 S4.7
-1231 -6.08 41640

25 MO |+10 56 25 +194,.49 -2 1546 22 11 51.3
-1241 -6412 41644

26 TU |+10 35 44 +188.37 -1 59.1 22 15 47.8
-1252 -6.19 41648

27 WE J+10 14 52 +182.18 -1 42,2 22 19 44,4
-1261 -6.22 . +17.2

28 TH +9 53 51 +175496 -1 2540 22 23 40.9
-1271 -6.28 +17.6

29 FR +9 32 40 +169.68 -1 7.4 22 27 37.5
-1280 6432 +17.9

30 SA +9 11 20 +163.36 -0 49.4 22 31 34,1
-1290 -6437 +1842

31 Su +8 49 50 +156499 -0 31.2 22 35 30.6
-1297 -6.41 +18.5
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " {SEC) MILS (MILS) MIN SEC (BEC) |HR MmN  SEC

SEP 1 MO +8 28 13 +150.58 -0 126 22 39 27,2
-1306 ~6e 45 +18.8

2 Tu +8 6 27 +144,13 +0 6e2 22 43 23.7
~1314 =649 +19.1

3 WE +7 44 33 +137.,64 +0 25.3 22 47 2043
~-1321 -6e52 +19.4

4 TH +7 22 32 +131.12 +0 44,8 22 S1 16.8
~-1329 -6¢56 #1946

S FR +7 0 23 +124,56 +1 4.5 22 55 1344
~1335 -6¢59 +19.9

6 SA +6 38 8 +117,97 *1 28 44 22 59 9.9
~-1342 -6e63 +20.1

7 SU +6 15 46 +111.,34 +1 44,5 23 3 6e5
~1348 ~6e¢66 +20e3

8 MO +5 53 18 +104,68 +*2 4,9 23 7 3.0
~1354 -6.68 +20.5

9 Tu +5 30 44 +98,00 +2 25.5 23 10 59.6
-1359 -6e72 *20.7

10 WE +5 B8 S +91.28 +2 4642 23 14 Sée.l
~1365 ~6eT4& +2069

11 TH +4 45 20 +84,54 *3 7.1 23 18 52.7
~1369 ~6e76 +21,0

12 FR +4 22 31 +77.78 . +3 28.1 23 22 4943
~-1374 -6e78 *+21.1

13 SA +3 59 37 +71.00 +3 49,3 23 26 45.8
-1377 -6480 *21.2

14 Su +3 36 40 +64,20 +4 10.6 23 30 42.4
~-1382 ~6.83 +21.3

15 MO +3 13 38 +57437 +4 31.9 23 34 38.9
-1385 -6e84 *21.4

16 TU +2 50 33 +50,53 +4 S3.4 23 38 35.5
~1388 -685 *21.4

17 wE +2 27 25 +43,68 +5 14.8 23 42 32,0
-1391 -6e87 +21.4

18 TH +2 4 14 +36.81 +5 3643 23 46 28B.6
~1393 -6e88 *21.4

19 FR +1 41 1 +29.93 +5 57.7 23 50 25.1
~-1396 -6.89 *21.4

20 SA +1 17 45 +23,04 +6 19.2 23 54 21.7
~1397 -690 *+21.3

21 Su +0 54 28 +16.14 +6 40.5 23 58 18,2
~1400 -6e92 *+21.2

22 MO +0 31 8 +9,22 +7 1.8 0 2 14.8
~1400 ~6e91 +21.1

23 Tu +0 7 48 +2.31 +7 23.0 . 0 6 11.3
~1402 -6e92 *21.0

24 MWE -0 15 34 -4,61 +7 44,0 010 Te9
~1402 -6¢93 +20.9

25 TH -0 38 56 -11.54 +8 4.9 0 14 4¢84
-1403 692 +20.7

26 FR -1 2 19 -18.46 +8 2547 0 18 1.0
~1403 -6¢93 +20.5

27 SA -1 25 42 =25.39 +8 4642 0 21 5746
-1402 ~6.93 +20.3

28 SuU -1 49 & -32.32 +9 65 0 25 54.1
~-1402 6692 +20.1

29 MO -2 12 26 -39.24 +9 2646 0 29 S0.7
~1400 -6491 +19.8

30 Tu -2 35 46 -46.15 +9 46,5 0 33 47.2
-1399 -6¢91 +19.5
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Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION

EQUATION OF TIME

SIDERAL TIME

DEGREES MILS
SREENWICH

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o . “ (SEC) MILS (MILS) MIN  SEC (SEC) |HR MIN  SEC

octT 1 WE ] -2 59 5 -53.06 +10 6.1 0 37 43.8
-1398 -6.91 *19.2

2 TH | -3 22 23 -59,97 +10 25.3 0 41 40,3
-1395 -6.88 +18.9

3 FR | -3 45 38 -66.85 +10 443 0 45 3649
-1392 -6.88 +1846

4 saf -4 850 -73.73 +11 3.0 0 49 33.4
. -1390 -6.86 +18.3

5 su | -4 31 60 -80.59 *11 21,3 0 53 3040
-1386 ~6.85 +17.9

6 M0 ]| -4 55 6 -87.44 11 39.3 0 ST 2645
-1383 -6.83 +17.6

7w ]| -5 18 9 -94,27 +11 56.9 1 1 23.1
~1378 -6.80 +17.2

8 WE | -5 41 7 -101,07 +12  14.1 1 5 19.6
~1374 -6.79 +16.8

9 TH| -6 & 1 -107.86 +12 3140 1 9 16,2
~1369 -6.76 +16.4

10 FR | -6 26 S0 -114,62 12 47.4 113 12.8
~1364 -6.73 +15.9

11 sA | -6 49 34 -121,35 +13 3.3 117 9,3

~1358 -6.71 +15.5]

12 su | -7 12 12 -128.06 +13  18.8 121 S.9
~1353 -6.68 +15.0

13 mo | -7 34 a5 -134,74 +13  33.9 125 2.4
-1345 ~6.64 +14.5

14 Tu | -7 57 10 -141,.38 +13  48.4 1 28 5940
-1339 -6.62 +14.0

15 WE | -8 19 29 -148,00 14 2.4 1 32 55.5
-1332 =657 +13,4

16 TH | -8 41 a1 -154,57 +14 15,9 1 36 52.1
-1325 -6455 +12.9

17 FR | -9 3 a6 -161.12 +14 28.8 1 40 4846
-1316 -6.49 +12.3

18 SA | -9 25 42 -167.61 +14 4141 1 44 45,2
-1309 -6.47 “11.7

19 su | -9 &7 31 -174,08 +14 52.9 148 41.7
-1300 -6.42 +11.1

: 20 Mo |-10 9 11 -180,50 +15 4.0 1 52 38,3
-1291 -6¢37 +10.4

21 Tu {-10 30 42 -186.87 +15  14.4 1 56 34,8
-1282 -6.33 +9.8

22 WE [-10 52 4 -153.20 +15  24.3 2 0 31.4
-1273 -6.29 +9.1

23 Th | -11 13 17 -199.49 +15  33.4 2 & 28,0
~1262 -6.23 +8.4

24 FR | -11 34 19 -205,72 +15 41.8 2 8 24,5
-1252 -6.19 7.7

25 sa | -11 55 11 -211.91 +15 49,5 2 12 21,1
-1241 -6e12 +7.0

26 sU J-12 15 52 -218.03 +15 5645 2 16 17.6
-1230 -6.08 +642

27 Mo | -12 36 22 -224,11 +16 2.8 2 20 14,2
-1219 -6.02 +5.5

28 Tu | -12 s6 &1 -230,13 +16 8.3 2 24 10,8
-1206 -5.95 +4.7

29 WE | -13 16 47 -236.08 +16 1340 2 28 7.3
-1194 -5.90 +3.9

30 TH | -13 36 41 -241,98 +16 17.0 2 32 3.9
-1181 -5.83 +3.1

31 FR | -13 s6 22 -247,81 +16 20.2 2 36 0.4
~1168 -5.77 +2.3




Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
GREENWICH DEGREES MILS
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE
o+ . (SEC) MILS (MILS) | MIN  SEC {SEC) |HR MIN  SEC
NOV 1 SA ] -14 15 50 =253.58 *16 22.6 2 39 570
-1154 =5.70 +1.5
2 SU | -14 35 4 -259.28 +16 24.1 2 43 53.5
=1141 =563 +0.7
3 MO | -14 54 5 =264491 *16 249 2 47 50,1
-1125% =556 =0.0
4 TU §-15 12 50 -270647 +16 24.9 2 51 4646
-1111 =549 =0.8
S5 WE | -15 31 21 =275496 +16 24.1 2 55 43.2
-1095% =540 =1le6
6 TH }-15 49 36 -281436 *16 22.4 2 59 39.7
-1079 =533 =244
7 FR }-16 7 35 -286469 +16 19.9 3 3 36.3
-1063 =525 =362
8 SA | -16 25 18 =-291.94 +16 1646 3 7 32.9
-1046 =517 =4,1
9 SU | -16 42 44 =297.11 +16 1245 3 11 29.4
=1030 -5.08 =449
10 MO f-16 59 54 " =302.19 *16 Te6 3 15 2640
-1011 =500 =57
11 TU | =17 16 &5 =-307.19 +16 1.8 3 19 22.5
=994 =4490 =6e6
12 WE | =17 33 19 =-312.09 +15 55.2 3 23 19.1
=976 -4,.82 =7e4
13 TH | =17 49 35 =316491 +15 47.8 3 27 1546
=957 =473 -8e2
14 FR | -18 5 32 =321.64 +15 39.5 3 31 1262
-938 ~4.63 =9.1
15 SA 1-18 21 10 =-326027 +15 3044 3 35 8e7
=919 =4454 -9.9
16 SU | -18 36 29 -330.81 +15 20,5 3 39 53
-899 -4.44 =10.7
17 MO | -18 51 28 =33525 +15 9.7 3 43 1.9
=879 ~4434 =1lle6
18 TU |-19 6 7 =339.59 +14 SB8el 3 46 58e4
-858 -4.24 =12.4
19 WE | -19 20 25 =343.83 +14 45.6 3 50 55.0
-838 =4.14 =1362
20 TH | =19 34 23 =347.97 *14 3243 3 54 5145 C
-817 -4403 =14.1
21 FR J =19 47 60 =352.00 +14 18.2 3 58 48.1
-795 =393 =14.9
22 SA |-20 1 15 =-355093 +14 Je3 4 2 Q4.7
} -773 -3.81 -15.7
23 sSU [-20 14 8 =359.74 +13 47.5 4 6 41.2
=751 =371 =165
24 MO | -20 26 39 =-363645 +13 30.9 4 10 37.8
=728 -3.60 =173 .
25 TU | =20 38 47 =367.05 +13 1346 4 14 34,3
=706 =-3.48 =181
26 WE ] -20 50 33 =37053 +12 55.4 4 18 30.9
-682 =337 -18.9
27 TH | =21 1 55 =37390 *12 3645 4 22 27.4
-658 -3.25 -19.6
28 FR } =21 12 53 =377.15 *12 16.9 4 26 24.0
=635 =3e14 =203
29 SA j-21 23 28 -380.29 +11 565 4 30 2065
=610 =301 -21.1
30 SU | -21 33 38 -383.30 +11 35.4 4 34 17.1
=586 =289 =21e7

255



FM 6-300

Table 2d. Sun, 1986, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
GREENWICH - DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) JHR MIN SEC

DEC 1 MO |-21 43 24 -386419 +11  13.7 4 38 13.7
-561 -2.77 -22.4

2 TU [-21 52 45 -388496 +10 51.2 4 42 10,2
-535 -2.64 -23.0

3 WE |-22 1 a0 -391.60 +10 28.1 4 46 6.8
-510 -2.52 -23.6

4 TH |-22 10 10 -394,12 +10 4.4 4 50 3.4
-485 -2.40 -24,2

S FR |-22 18 15 -396452 +9  40.1 4 53 59,9
-458 -2.26 -24.8

6 sA [-22 25 53 -398.78 +9 1543 4 57 5645
-432 . -2.13 -25.3

7 su |-22 33 s -400.91 +8 500 S 1 5340
-405 -2.00 -25.8

8 M0 |-22 39 50 -402.91 * +8 2441 S 5 49.6
-379 -1.88 -2643

9 Tu ]-22 46 9 -404.79 +7 57.8 5 9 462
-352 -1.73 2647

10 wE [-22 52 1 -406452 +7  31.1 5 13 42.7
-325 -1.61 -27.1

11 TH }-22 57 26 -408.13 +7 3.9 S 17 39.3
-298 -1.47 -27.5

12 FR |-23 2 24 -409.60 +6 3649 S 21 3548
=270 -1.33 -27.8

13 sa {-23 ¢ Sa -410.93 +6  BaS 5 25 32.4
-242 -1.20 -28e2

14 su [|-23 10 Se -412.13 +5 40,3 S 29 2849
-215 -1.06 -28.5

15 Mo |-23 14 31 -413.19 +5 11.8 S 33 25.5
-188 -0693 -2847

16 TU [-23 17 39 -414412 +4 43,0 S 37 221
-159 -0.78 -29.0

17 WE |-23 20 18 -414,90 +4 14,0 S 41 18.6
-132 -0.66 -29.2

18 TH |-23 22 30 -415.56 +3 44,8 S 45 1542
-103 -0.50 -29.4

19 FR |-23 24 13 -416406 +3  15.3 S 49 11.7
-75 -0e37 -29.5

[ ) 20 sa |-23 25 28 -816.43 +2 45,8 555 8.3
-4 8 - 0 ] 2 L) '2 9.7

21 su |-23 26 16 -416467 +2  16.1 S 57T 4.9
-19 -0.10 -29.7

22 Mo |-23 26 35 -416.77 +1  46.3 6 1 1.4
+10 +0,05 -29.8

23 TU |-23 26 25 ~416472 ' +1 16.4 6 4 5840
+37 +0.19 -29.8

24 WE |-23 25 a8 -416453 +0 4646 6 B 54,5
+66 +0.32 -29.8

25 TH |-23 24 42 -416.21 +0 1647 6 12 51.1
+94 +0.47 -29.8

26 FR |-23 23 8 -415.74 -0 13.0 6 16 47.6
+122 +0.60 -29.7

27 SA |-23 21 ¢ -415.14 -0 42.7 6 20 44.2
+150 +0.74 -29.6

28 su [-23 18 36 -414.40 -1 12.4 6 26 4048
+179 +0.88 -29.4

29 Mo |-23 15 37 -413,52 -1 41.9 6 28 3743
+207 +1,03 -29.3

30 Tu J-23 12 10 -412.49 -2 11.2 6 32 33.9
+234 +1.15 -29.0

31 WE [-23 8 16 -411.34 -2 40.3 6 36 3045
+262 +1.30 -2848

32 TH §-23 3 54 -410404 -3 9,1 6 40 27.0

2-56




Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)

FM 6-300

APPARENT DECLINATION

EQUATION DF TIME

SIDERAL TIME

GREENWICH DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN 8EC (8EC) |HR MIN  SEC

JAN O WE ]|-23 8 16 -411.34 -2 40.3 6 36 3065
+262 +1.30 -28.8

JAN 1 TH }-23 3 5& -410.04 -3 9.1 6 40 27.0
+290 +1.43 -2845

2 FR |-22 59 & ~408.61 =3 37.6 6 44 23.6
+318 +1.57 =28.1

3 SA |-22 53 46 =-407.04 -4 5.8 6 48 20,1
+344 +1.70 =-27.8

4 SU |-22 a8 2 -405.30 -4 33,6 6 52 1647
+373 +1,.84 =274

5 MO |-22 a1 &9 =-403,50 -5 1.0 6 56 13.3
+399 +1.97 =269

6 Tu [-22 35 10 -401.53 -5 28.0 7 0 9.8
4426 . +2.10 -2645

7 WE ]|-22 28 o =-399,43 =5 58445 7 & 64
4452 424,23 =26.0

8 TH |-22 20 32 =-397.20 -6 2045 7 8 249
+479 +2.37 =25.4

9 FR |-22 12 33 =-394,83 -6 46.0 7 11 59.5
+505 +2.49 -24.9

10 SA =22 4 8 =392.34 =7 10.9 7 15 5640
+530 +2.62 -2443

11 SU |-21 55 18 -389.72 =7 353 7 19 52.6
+557 +2,75 -23.8

12 MO [-21 46 1 -386497 -7 59,1 7 23 49,2
+581 +2.87 =23.2

13 TU [-21 36 20 -384,10 -8 22.3 7 27 45.7
+607 +3.00 =2245

14 WE [-21 26 13 -381.,10 -8 44,9 7 31 42,3
+631 +3,.11 =21.9

15 TH J-21 15 &2 =377.99 -9 648 7 35 38.8
+656 +3.24 =21.2

16 FR |=-21 4 a6 -374.75 -9 28.1 7 39 35.4
+680 +3,36 =-20.6

17 SA |-20 53 26 =371.39 -9 48,7 7 43 32.0
+704 +3,48 =19.9

18 SU |-20 a1 42 =367.91 =10 8s6 7 4T 2845
727 +3.59 =19.2

19 MO0 |-20 29 35 -364.32 =10 27.8 7 51 25.1
+751 +3.71 =18.5

20 TU [|-20 17 o -360461 =10 4643 7 55 2146
+T773 +3.81 =17.7

21 WE [|-20 4 11 -356.80 =11 4.1 7 59 18.2
+796 +3.94 =17.0

22 TH |-19 50 55 -352.86 =11 21.2 8 3 1a4.7
+819 +4,04 =-1643

23 FR [|-19 37 16 =-348.82 =11 37.5 8 7 11.3
+840 +4,15 =15.5

24 SA [-19 23 16 =344,67 =11 53.0 8 11 T8
+862 +*4,26 -14.8

25 SU |-19 8 5% ~340.41 -12 Te8 8 15 48
+883 44,36 -14.,0

26 MO J-18 54 11 =336.05 =12 21,9 8 19 1.0
+904 +4,46 =13.2

27 TU |~-18 39 7 =-331.59 =12 35.1 8 22 5745
+925 +4,57 -12.4

28 WE [-18 23 42 =327.02 =12 47.6 8 26 54.1
+944 +4,66 =-11.6

29 TH J-18 7 58 =3224.36 =12 59.2 8 30 50.7
+964 +4,76 =-10.8

30 FR |-17 51 5a& =317.60 =13 10.1 8 34 47.2
+983 +4,85 =10.0

31 SA §-17 35 31 -312,75 =13 20.1 8 38 43,8
+1002 +4,95 =9.2

2-57
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Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)}—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREE
GREENWICH > MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MiLS (MILS) MiN (SEC) JHR MIN  SEC

FE8 1 SU |-17 18 49 -307.80 =13 293 8 42 4063
+1021 +5.04 -8e3

2 MO (~17 1 a8 =-302.76 =13 37.7 8 46 3649
+1038 +5,13 =Te5

3 Tu |-16 44 30 =297.63 =13 45,2 8 50 3344
+1055 . +5.21 -6e?

4 WE |-16 26 55 -292.42 =13 51.9 8 54 30.0
+1073 +5.30 =58

S TH |-16 9 2 -287.12 =13 57.8 8 58 2648
+1090 +5.38 =50

6 FR -15 50 52 -281.74 -14 248 9 2 231
+1105 +5.46 -he2

7 SA |-15 32 27 -276.28 ~-14 7.0 9 6 19.6
+1122 +5.54 =33

8 SU }-15 13 &5 =-270.74 -14 10.4 9 10 1662
+1136 +5.61 ~2e5

9 MO |-14 54 49 -265.13 -14 13.0 9 14 12.8
+1152 +5.69 ~1e7

10 TU |-14 35 37 =-259.44 -14 14,8 9 18 9.3
+1167 +5.76 ~0.9

*11 WE [-14 16 10 =-253.68 -14 15.8 9 22 59
+1180 +5.83 -0.2

12 TH §-13 56 30 -247.85 -14 1640 9 26 264
+1194 +5.89 +0.5

13 FR J~13 36 36 -241.96 -14 1544 9 29 59.0
+1208 +5.97 +1e3

14 SA }-13 16 28 -235,99 -14 14,1 9 33 55.5
+1220 +6.02 : 2.0

15 SU |-12 56 8 =-229.97 -14 12.0 9 37 52.1
+1233 +6.09 *2.,7

16 MO |-12 35 35 -223.88 -14 9.3 9 41 48.6
+1245 +6.15 +365

17 Tu |-12 14 SO =217.73 -14 5.7 9 45 45,2
+1258 +6421 *4,2

18 WE |-11 53 52 =-211.52 -14 1.5 9 49 41,7
+1268 *+6027 +4,.8

19 TH =11 32 a4 -205.25 =13 567 9 53 3843
+1279 46431 +5.5

20 FR J-11 11 25 =-198.,94 =13 S51.1 9 57 34,8
+1291 46438 *601

21 SA |-10 49 54 -192.,56 =13 44.9 10 1 31.4
+1300 *6042 +608

22 SU [-10 28 14 ~186.14 =13 38.1 10 5 28.0
+1310 *6e47 +7.4

23 MO |-10 6 24 =179.67 =13 30.6 10 9 24.5
+1320 +6451 +8.0

24 TU -9 44 24 -173.16 =13 22.6 10 13 21.1
+1328 46056 +8.6

25 WE -9 22 16 ~166460 -13 139 10 17 17.7
+1337 +6.60 +9,2

26 TH -8 59 59 -160.,00 -13 Re7 10 21 14.2
+1345 +6.65 +9.7

27 FR -8 37 34 =153,35 =12 54,9 10 25 10,8
+1353 +6.68 *10.3

28 SA -8 15 1 =146467 =12 44.6 10 29 Te3
+1361 *6.72 +10.8

2-58




Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLINATIDN EQUATIDN DF TIME SIDERAL TIME
GRAEENWICN DEGREES MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

’ " (SEC) MILS (MILS) MIN SEC {SEC) |HR MIN SEC

MAR 1 Su -7 52 20 -139.95 -12 3.8 10 33 3.9
+1367 +6475 +11.4

2 MO -7 29 33 -133.20 =12 22.3 10 37 .4
+1373 +6.78 +11.9

3 TU -7 6 40 -126+42 =12 10.4 10 40 57.0
+1379 +6.81 *+12.4

4 WE -6 43 a1 -119.61 =11 58.0 10 44 53.5
+1385 ' +6.84 +12.9

5 TH -6 20 36 “112.77 =11 45.1 10 48 50.1
+1391 +6.87 +13.3

6 FR -5 57 25 =-105.90 -11 31.7 10 52 4646
+1395 +6.89 +13.8

7 SA -5 34 10 -99.,01 =11 17.9 10 56 43,2
+1399 46491 ) +14,2

8 suU -5 10 51 -92.10 -11 3.7 11 0 39.7
+1403 46092 +14.6

9 MO -4 47 28 -85.18 =10 49.0 11 4 3663
+1407 46495 +15.0

10 TU -4 24 1 -78.23 -10 34,0 11 8 32.9
+1410 +6.97 +15.3

11 WE -4 0 31 -71.26 =10 18.6 11 12 29.%
+1413 +6¢97 +15.7

12 TH -3 36 58 -64.29 -10 249 11 16 2640
+1416 +7.,00 +16.0

13 FR -3 13 22 ~57.29 -9 4648 11 20 22.5
+1417 +6499 +1663

14 SA ~2 49 45 -50.30 -9 30.5 11 24 19.1
+1420 +7.02 +16e6

15 su -2 26 5 -43,28 -9 13,9 11 28 15.6
+1421 +7.01 +16.8

16 MO -2 2 24 -36427 =8 57.0 11 32 12.2
+1422 +7.03 +17.1

17 TU -1 38 42 -29.24 -8 39.9 11 36 8e7
+1422 +7.02 +17,.2

18 WE -1 14 60 -22.22 -8 22.6 11 40 Se3
+1423 +7.02 *17.4

19 TH -0 51 17 -15420 -8 Se2 11 44 1.8
+1423 +7.03 +17.6

20 FR -0 27 3a -8617 =7 47,5 11 47 58.4
+1423 +7.03 *17.7

21 SA -0 3 51 -1.14 -7 29.8 11 51 54.9
+1423 +7.03 +17.8

22 SU +0 19 52 +5,89 -7 11.9 11 55 5165
+1421 +7.,01 +17.9

23 MO +0 43 33 +12.90 -6 53.9 11 59 48.0
+1420 +7.02 +18.0

24 TU «1 7 13 +19.92 -6 35.9 12 3 44.6
+1419 +7.,00 +18.0

25 WE +1 30 52 +26492 -6 17.8 12 7 41.2
+1416 +7.,00 +18.1

26 TH +1 54 28 +33.92 =5 59.7 12 11 37.7
+1414 +6.98 +18.1

27 FR +2 18 2 +40,90 =5 41.6 12 15 34.3
+1411 +6.97 +18.1

28 SA +2 41 33 +47,87 =5 23.5 12 19 30.8
+1408 46495 +18.0

29 SU +3 5 1 +54,82 -5 Se# 12 23 27.%4
+1404 +6493 +18,60

30 MO +3 28 25 +61.75 -4 47,3 12 27 23.9
+1400 +6.92 +18.0

31 TU +3 51 45 +68467 -4 2943 12 31 2045
+139¢ +6.89 *17.9

2-59
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2-60

Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATIDN EQUATIDN OF TIME - SIDERAL TIME
DEGRE
GREENWICH £s MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

' o (SEC) MILS (MILS) MIN SEC (3EC) |HR MIN SEC

APR 1 WE *4 15 1 +75456 -4 11.4 12 35 17.0
+1392 +6.87 *17.8

2 TH +4 38 13 +82.43 -3 53.6 12 39 1346
+1386 +6,485 +17.7

3 FR +5 119 +89,28 ~3 35,8 12 43 10.1
+1381 +6.82 +17.6

4 SA +5 24 20 +96,10 -3 18.2 12 47 6e7
+1374 +6.78 *17.4

5 Su *5 47 14 +102.88 -3 0.7 12 51 362
+1369 *6.76 +17.3

6 MO +6 10 3 +109.64 -2 4344 12 54 59.8
+1363 *6.74 +17.1

7 Tu *6 32 46 +116.38 -2 2662 12 58 5664
+1355 +6.69 +16.9

8 WE +6 55 21 +123.07 -2 962 13 2 52.9
+1348 +6465 *16e7

9 TH +7 17 49 +129.72 =1 525 13 6 49,5
+1341 +6.63 +1645

10 FR *7 40 10 +136435 -1 35.9 13 10 46.0
+1332 +6057 *16,2

11 SA *8 2 22 *142,92 =1 19.6 13 14 4246
+1325 4655 +16.0

12 Su 8 24 27 *149,47 -1 366 13 18 39.1
+1316 +6650 +1567

13 MO *8 46 23 +155,97 -0 47.9 13 22 35.7
+1307 +6.+45 +15.4

14 Tu +9 8 10 +162442 -0 3244 13 26 3262
+1298 *6e41 +15.1

15 WE +9 29 48 +168,83 -0 1743 13 30 2848
+1289 +6437 *14,7

16 TH +9 51 17 +175,20 -0 245 13 34 25,3
+1279 46031 +14,3

17 FR | +10 12 36 +181.51 +0 11.8 13 38 21.9
+1269 +6027 +14,0

18 SA [ +10 33 45 +187.78 +0 25.8 13 42 1844
+1259 *6622 +13.6

19 SU | +10 54 44 +194,00 +0 39.4 13 46 1540
+1248 *6e16 +13.2

20 MO ] 11 15 32 +200.16 +0 52.6 13 50 11.6
+1237 +6.11 +12.7

21 Tu | +11 36 9 +206427 .l S5e4 13 54 8e1
+1226 +6.05 +1263

22 WE | +11 56 35 +212.32 *1 17.7 13 58 4.7
+1214 +6000 +11.8

23 TH | »12 16 49 +218.32 +1 29,6 14 2 1,2
+1203 +5,94 *11.4

24 FR } ¢12 36 52 +224,26 *1 41,0 14§ S 57.8
+1189 +5.87 +1069

25 SA | +12 56 41 +230613 +1 51.9 14 9 54,3

+1177 +5,81 +10.4 .

26 SU | +13 16 18 +235,94 *2 264 14 13 5049
+1164 . +5.75 *9,9

27 MO | +13 35 42 +241,69 *2 1263 14 17 47.4
+1151 +5.,68 +9,4

28 TU | +13 54 53 +2647,37 +2 21.7 14 21 44,0
+1136 +5,61 +869

29 WE | +14 13 49 +252.98 *2 3067 14 25 4065
+1123 +5.55 +8e4

30 TH ) 14 32 32 +258,53 +2 39,1 14 29 37.1
+1108 +5.47 +7.9




FM 6-300

Table 2e. Sun, 798?, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION . EQUATION OF TIME SIDERAL TIME

DEGREES MILS
GREENWICH

DATE DAILY DAILY DAILY
CHANGE . CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) [ HR MIN SEC

MAY 1 FR J+14 51 O +264.00 +2 47.0 14 33 33.7
+1094 +5,40 +Te3

2 SA | +15 9 14 +269.40 +2 54,4 14 37 30.2
+1078 +5433 +6.8

3 Su fj+15 27 12 C 4274473 +3 1.2 ] 14 41 26.8
+1063 +5425 ’ 4663

4 Mo | +15 44 55 +279,.,98 +3 Teb 14 45 2363
+1047 +5.17 +5e7

5 TU |+16 2 22 +285.15 +3 13.4 14 49 19.9
+1031 +5.09 +52

6 WE | +16 19 33 +290.24 +3 18.6 14 53 165
+1015 +5.01 +4,7

7 TH | +16 36 28 +295.25 +3 23,3 14 57 13.0
/4998 +4,93 +4,1

8 FR |+16 53 &6 +300.18 . +3 27.5 15 1 9.6
+981 +4,84 +366"

9 SA |+17 9 27 +305.,02 +3  3l.1 15 5 60l
+963 +4.76 +3.0

10 SuU | +17 25 30 +309.78 +3 34,1 15 9 267
+947 . +4,67 +2.5

11 Mo | +17 41 17 +314,45 +3 36.6 15 12 59.2
+928 +4459 +1.9

12 TU | +17 S6 45 +319.04 +3 3B8.6 15 16 55.8
+910 +4449 +1.3

13 WE §+18 11 55 +323.53 +3  40.0 15 20 5243
+892 +4,41 +0.8

14 TH J+18 26 47 +327.94 +3 40,8 15 24 48.9
+B73 +4431 +0.2

15 FR | +18 41 20 +332.25 +3 41,0 15 28 4544
+B855 +4,22 =03

16 SA | +18 55 35 +336047 +3 4046 15 32 42.0
+836 +4,413 . =09

17 SU | +19 9 31 +340.60 +3 39,7 15 36 3846
+B816 +4403 -1.5

18 MO | +19 23 7 : +344463 +3 38.2 15 40 351
+796 +3,93 -2.0

19 TU | +19 36 23 +348.56 +3  36.1 15 44 31.7
+T77 +3.84 =246

20 WE | +19 49 20 +352.40 +3 33.5 15 48 2843
+756 +3,73 -3.2

21 TH | +20 1 56 +356013 +3 3063 15 52 24.8
+736 +3.63 |- -3.7

22 FR | +20 14 12 +359.76 +3 2645 15 56 21.4
+715 +3,53 -4¢3

23 SA [+20 26 7 +363.29 +3  22.2 16 0 17.9
+694 +3.43 ~4.8

24 SU | +20 37 41 +366672 +3 173 16 4 145
+673 +3.32 -5e¢3

25 MO +20 48 5S4 . +370.04 +3 11.9 16 8 11.0
+652 - +3,22 -5¢9

26 TU | +20 59 46 +373.26 +3 640 16 12 Teb
+630 +3.12 -6e4

27 ME | +21 10 16 +376,38 +2 59.6 16 16 441
+607 +2.99 -648

28 TH | +21 20 23 +379.37 +2 5247 16 20 0e7
+586 +2.90 -Tel

29 FR | +21 30 9 +382.27 +2 454 16 23 65743
+563 +2.78 -7.8

30 SA |+21 39 32 . +385,05 +2 37.6 16 27 53.8
+541 +2.67 -B8e2

31 SU [+21 48 33 +387.72 +2 29.3 16 31 S50.4
+518 +2.56 -B8e6

2-61



FM 6-300

2-62

Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATIDN DF TIME SIDERAL TIME
DEGREES
GREENWICH MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o o (SEC) MiLS (MILS) MiN (SEC) JHR MIN  SEC

JUN 1 MO | +21 57 11 +390.28 +2 2047 16 35 46.9
+495 +2444 =9.0

2 Tu | +22 5 26 +392.72 +2 11.6 16 39 43.5
+471 +2,33 -9.4

3 WE | *22 13 17 +395,05 *2 22 16 43 40,1
+449 +2.21 -9.7

4 TH | +22 20 46 +397.26 +1 52.4 16 47 36.6
+424 +2.10 =101

5 FR [ +22 27 50 +399.36 +1 42,3 16 51 33.2
+402 +1.98 =10+4

6 SA | +22 34 32 +401.34 +1 31.9 16 55 29.7
+377 +1.26 =10.7

7 SU [ +22 40 49 +403,20 +1 21.1 16 59 263
+354 +1.75 -11.0

8 MO | *22 46 43 +404495 +1 10.1 17 3 22.8
+329 +1.63 =1l1e2

9 Tu | +22 52 12 +406.58 +0 58.8 17 7 19.4
+306 +1.51 =115

10 WE } +22 57 18 +408,09 +0 47,2 17 11 15.9
+281 +1.39 =11.7

11 TH 1 +23 1 59 +409.48 +0 35.5 17 15 12,5
+257 +1.27 =12.0

12 FR | +23 6 16 +410.75 +0  23.5 17 19 961
+233 +1.15 -12.1

13 SA | +23 10 9 +411.90 +0 11.3 17 23 Se6
+208 +1.02 =123

14 SuU | +23 13 37 +412.92 ' -0 1.0 17 27 242
+184 +0.91 =125

15 MO ] +23 16 41 +413,83 =0 13.5 17 30 58.8
+159 +0.79 -12.6

16 Tu | +23 19 20 +4144.62 -0 26.2 17 34 5543
+135 +0e66 =12.8

17 WE | #23 21 35 +415,28 =0 39.0 17 38 51.9
+109 +0.54 -12.9

18 TH | +23 23 24 +415,.,82 =0 51.9 17 42 48.4
+86 +0e43 =13.0

19 FR | +23 24 So +416425 -1 4.9 17 46 4540
+60 +0.29 =13.0

20 SA | +23 25 50 +416+54 =1 18.0 17 S0 41.5
+35 +0.18 =130

21 SU ]| +23 26 25 +416472 =1 31l.1 17 54 38,1
+11 +0.05 =13.1

22 MO ] +23 26 36 +416.77 =1 44,2 17 58 3447
-14 -0.07 =13.0

23 Tu | +23 26 22 +416.70 =1 57.3 18 2 31.2
-39 -0.19 =130

24 WE | +23 25 43 4416451 =2 103 18 6 27.8
-64 =032 -12.9

25 TH ] +23 24 39 +416419 =2 233 18 10 243
-89 -0.44 -12.8

26 FR | +23 23 10 +415.75 -2 36l 18 14 20.9
=113 =055 -12.7

27 SA | +23 21 17 4415420 -2 48.9 18 18 1745
-138 -0s69 =125

28 Su ] +23 18 59 +414,51 -3 1.5 18 22 14,0
=163 ~0680 =1244

29 MO +23 16 16 +413.71 =3 13.9 18 26 10e6

-187 =092 =12e.2] .

30 Tu] +23 13 9 +412.79 -3 26.1 18 30 7.1

=211 -1.05 -11.9




Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued
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APPARENT GECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES
GREENWICH MiLS

DATE DAILY OAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MLS (MILS) MIN SEC (SEC) JHR MIN SEC

JubL 1 WE | +23 9 38 +411.74 =3 38,1 18 34 3e7
-236 =1l.16 =117

2 TH 1423 5 42 +410.58 =3 49,8 18 38° 0.3
=260 =129 -11.4

3 FR | +23 1 22 +409.,29 -4 1e2 18 41 5648
-284 -1.40 =11.1

4 SA | +22 56 38 +407.89 -4 123 18 45 53.4
=308 =1e52 -10.8

5 SuU | +22 51 30 +406637 -4 23.1 18 49 49.9
=332 ~le64 =-10.4

6 MO | +22 45 58 +404,73 =4 3346 18 53 4645
=356 =176 -10.1

T TUu | +22 40 2 +402.,97 -4 43,7 18 57 43.0
=379 -1.87 =9.7

8 WE | +22 33 43 +401.10 -4 53.4 19 1 396
=403 =199 -9.3

9 TH | +22 27 O +399,11 -5 2.7 19 S5 361
=426 -2.10 =89

10 FR | +22 19 54 +397.01 =5 11.6 19 9 32.7
-448 =2.21 -8¢4

11 SA | +22 12 26 +394.80 -5 20.1 19 13 29.3
-472 -2¢34 -840

12 sSU | +22 4 34 +392,46 -5 28,2 19 17 25.9
. =494 =2+44 =76

13 MO0 | +21 56 20 +390.02 =5 358 19 21 22.4
=517 =255 =Tel

14 TU | +21 47 &3 +387447 -5 4249 - 19 25 19.0
=539 =2466 =6e6

15 WE | +21 38 44 +384,.81 =5 49,6 19 29 1545
=562 =2.78 =6e2

16 TH | +21 29 22 +382.03 =5 558 19 33 12.1
-583 -2.87 =S5e7

17 FR |} +21 19 39 +379.16 -6 le6 19 37 Beb6
=605 =299 =542

18 SA f+21 9 34 +376417 -6 648 19 41 52
-627 -3410 =47

19 SU | +20 59 7 +373.07 -6 11.5 19 45 1e7
~648 =320 -4,2

20 MO | +20 48 19 +369.87 -6 1547 19 48 5843
-669 =3430 =36

21 Tu | +20 37 10 +366057 . -6 19.4 19 52 54,9
~-690 =3e41 =3e1

22 WE | +20 25 40 +363616 -6 22.5 19 56 5144
=711 =351 =245

23 TH | 20 13 &9 +359465 -6 251 20 0 48.0
=731 =3461 =19

24 FR f+20 1 38 +356004 -6 271 20 4 44,5
=751 =3.71 ~le4

25 SA | +19 49 7 +352433 -6 2845 20 8 4a1l.l
-771 =381 =0.8

26 SU | +19 36 16 +348452 -6 29.4 20 12 3747
=790 =390 =0.2

27 MO | +19 23 6 +344,62 -6 29.6 20 16 34.2
-810 -4,00 +0.3

28 TU | +#19 9 36 +340062 -6 2942 20 20 30.8
-828 -4,09 +0.9

29 WE | +18 55 48 +336653 -6 2843 20 24 2743
-848 -4418 +1e5

30 TH ] +18 41 40 +332635 -6 2647 20 28 23.9
=865 -4,28 +242

31 FR | +18 27 15 +328.07 -6 2445 20 32 2044
-884 -4.,36 +2.8
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Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)}—Continued

APPARENT DECLINATION EQUATION DF TIME SIDERAL TIME
GREE“ICH DEGREES MILS
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE
o . " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC
AUG 1 SA |+18 12 31 +323.71 -6 2167 20 36 17.0
=902 ~4.,46 +3.4
2 SU | +17 57 29 +319425 -6 18.2 20 40 1345
-919 -4.53 *4.0 _
3 MO | +17 42 10 +314,72 -6 14.1 20 44 10,1
-936 -4463 +4,7
4 TU | *17 26 34 +310.09 -6 9.4 20 48 646
=954 =4,71 +S5e3
S WE | +17 10 40 +305,.,38 -6 4el 20 52 362
-969 =478 +5.9
6 TH ] +16 54 31 +300.60 -5 58,1 20 55 59.8
-986 -4¢57 +6e5
7 FR |+16 38 5 +295,73 -5 51.6 20 59 5643
-1002 =-4495 +7.1
8 SA fj+16 21 23 +290.78 -5 44.4 21 3 5249
-1018 =5.03 +7e7
9 SU |+16 4 25 +285.75 -5 3646 21 7 49.5
-1033 =-5.10 +843
10 MO | +15 47 12 +280.65 -5 2843 21 11 4640
-1048 =517 +8+9
11 TU | +15 29 44 +275.48 -5 19.4 21 15 42,6
-1064 =5.26 +9.4
12 WE J+15 12 0 +270.22 -5 949 21 19 39.1
-1077 5632 +10.0
13 TH §+14 54 3 +264.90 -4 59,9 21 23 35.7
-1093 =-5+39 +10.5
14 FR ] +14 35 50 +259.51 -4 49,3 21 27 322
-1106 =547 +11.1
15 SA J+14 17 24 +254,04 -4 38,2 21 31 28.8
=-1120 =553 +11e6
16 SU 1+13 58 44 +248,51 -4 2645 21 35 25.3
-1133 =559 +12.1
17 MO | +13 39 51 +2424.92 -4 14.4 21 39 21.9
-1147 =567 +1246
18 TU [ +13 20 44 +237425 -4 1.8 21 43 18.4
-1159 =5,72 +13.1
19 WE J+13 1 25 +231e53 -3 48.6 21 47 15.0
-1171 ~5.78 +1346
20 TH }+12 a1 54 4225475 -3 3540 21 51 11.6
-1184 -5.85 +1440
21 FR |+12 22 10 +219,90 -3 20.9 21 55 8wl
-1196 =590 +14.5 !
22 SA |+12 2 14 +214,00 -3 6eh 21 59 407
-1207 =-5,97 +1540
23 SU [ +11 42 7 +208.03 -2 51l.4 22 3 1.2
-1219 -6602 +15.4
24 MO J+11 21 48 +202.01 -2 3549 22 6 57.8
-1229 =6.06 +15.8
25 TU | +11 1 19 +195.95 -2 20,0 22 10 54.3
-1239 -6.12 41643
26 WE ] +10 40 40 +189.83 -2 3.7 22 14 50.9
-1250 -6.18 +16e7
27 TH | +10 19 50 +183.65 -1 4740 22 18 A4T7.4
-1260 -6e22 +17.1
28 FR +9 58 50 +177.43 -1 29.9 22 22 44,0
-1269 ~6e26 +17e5
29 SA +9 37 4l +17117 -1. 12.4 22 26 40,5
-1278 6632 +17.8
30 Su +9 16 23 +164485 -0 54,5 22 30 37.1
-1287 =-6¢35 +1862
31 MO +8 54 56 +158.50 =0 36,3 22 34 33.6
-1295 -6+40 +1845
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Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued

APPARENT OECLINATION EQUATION OF TIME SIOERAL TIME
GREENWICH DEGREES MILS

DATE OAILY OAILY OAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (S8EC) JHR MIN  SEC

SEP 1 TU +8 33 21 +152,.10 =0 17.8 22 38 30.2
-1304 =-6e44 41848

2 WE +8 11 37 +1454.66 +0 lel 22 42 2648
-1311 -6e47 +19,2

3 TH +7 49 46 +139.19 40 20.3 22 46 2343
-1318 =651 +19.5

4 FR +7 27 48 +132.,68 +0 39,8 22 50 19.9
-1326 =655 +19.7

5 SA +7 S5 &2 +126013 +0 59.6 22 54 1644
-1333 =658 +20.0

6 SU *6 43 29 +119,55 +1 19.6 22 58 13.0
-1339 =6.61 42062

7 MO +6 21 10 +112.94 . *1 39.9 23 2 9.5
=-1345 -6e64 4204

8 TU +5 58 45 +106430 +2 0.4 23 6 6el
=-1351 ~6468 +20e6

9 WE +5 36 14 +99,62 +2 21,1 23 10 246
-1357 =670 +20.8

10 TH +5 13 37 +92.92 +2 41,9 23 13 5962
-1362 -6e72 +20.9

11 FR +4 50 55 486420 +3 249 23 17 5567
-1368 =676 +21.0

12 SA +4 28 7 +79.44 +3 23.9 23 21 523
-1372 =677 +21.1

13 su +4 5 15 +72.67 +3 45,1 23 25 48.8
-1376 ' -6.80 +21,.2

14 MO +3 42 19 +65.87 +4 6ot 23 29 45.4
-1381 -6482 4213

15 TU +3 19 18 459,05 +4 2747 23 33 4240
-1384 ~6.83 +21.3

16 WE +2 56 14 +52,22 +4 49,0 23 37 3865
-1388 -6486 +21e3

17 TH +2 33 6 445436 +5 10.4 23 41 35.1
=-1392 -6¢87 +21.3

18 FR +2 9 54 +38.49 +5 31.8 23 45 316
-1393 -6488 +21.3

19 SA +1 46 41l +31.61 +5 53.1 23 49 28.2
-1397 =690 4213

20 sSu +1 23 24 +24471 +6 14,4 23 53 2447
-1398 =690 42142

21 MmO «1 0 6 +17.81 46 35.7 23 57 2143
-1400 =692 +21.1

22 TU +0 36 46 +10.89 46 56.8 0 1 17.8
=-1401 ~6+91 +21.0

23 WE +0 13 25 +3.98 +7 17.9 0 5 14.4
-1403 -6493 . +20.9

24 TH -0 9 58 -2495 +7 38.9 0 9 10.9
-1403 =693 +20.8

25 FR -0 33 21 -9.88 +7 59.8 0 13 Te5
-1403 ~6¢93 42067

26 SA -0 56 44 -16.81 +8 20.5 0 17 4.0
-1403 -6.93 42065

27 SuU -1 20 7 -23.74 +8 41.0 0 21 Ge6
-1403 -6493 +20e3

‘28 MO -1 43 30 =30e67 +9 le4 0 24 57.1
=1401 =692 +20.1

29 TU -2 6 51 =37.59 +9 21,5 0 28 5347
=-1401 -6+91 +19.9

30 WE -2 30 12 -44450 +9 41,5 0 32 5063
-1399 “6491 +19.7
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Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued

APPARENT OECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES MILS
GREENWICH
DATE DAILY DAILY OAILY
CHANGE CHANGE CHANGE
. " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC
0CT 1 TH -2 53 31 =51.41 +10 1.2 0 36 46.8
-1397 =690 +19.4
2 FR -3 16 48 -58.31 +10 20.7 0 40 434
-1395 =689 +19.1
3 SA -3 40 3 -65.20 +10 39.8 0 44 39.9
-1392 -6.87 +18.8
4 SV -4 3 15 -72.,07 +10 S8.7 0 48 3645
-1389 =6.86 +18.5
S MO -4 26 24 -78.,93 +11 17.3 ! 0 52 33,0
-1386 =685 +1842
6 TV -4 49 30 -85.78 +11 35.5 0 56 29.6
-1382 -6.32 +17.8
7 WE -5 12 32 ~92.60 +11 53.4 1 0 26.1
-1378 -6.81 +17.4
8 TH -5 35 30 =99.41 +12 10.9 1 & 22.7
-1374 =678 +17.0
9 FR -5 58 24 =-106419 +12 27.9 1 8 19.2
-1370 =677 +1646
10 saA -6 21 14 -112.96 +12 44,5 1 12 15.8
-1364 -6.73 *l6.1
11 Su -6 43 58 -119.69 +13 0.7 1 16 12.4
-1360 -6e72 +1546
12 MO -7 6 38 =126.41 +13 163 1 20 8.9
-1353 -6.68 +15.1
13 TV -7 29 11 ~133.,09 +13 31.5 1 24 5e5
-1348 =6+66 +14.6
14 WE -7 51 39 =-139.75 *13 46.1 1 28 240
=-1341 =662 +14.0
* 15 TH -8 13 60 -146.37 *14 0.2 1 31 58.6
-1334 -6459 +13.5
16 FR -8 36 14 -152.96 +14  13.7 1 35 55.1
-1328 =656 +12.9
17 SA -8 58 22 =159.52 +14 2607 1 39 517
-1319 =651 +12.3
18 sV -9 20 21 =166.03 +14 39.0 1 43 4843
-1312 =648 *11.7
19 MO -9 42 13 =172.51 +14 50.8 1 47 44,8
-1303 =643 +11.1
20 TU ] -10 3 S5Se6 -178.94 +15 1.9 1 51 41.4
-1295 =640 +10.4
21 WE | =10 25 31 =185.34 +15 12.4 1 55 37.9
-1285 =634 +9.8
22 TH ] ~-10 46 56 -191.68 +15 22.2 1 59 34.4
-1276 -6.31 +9.1
23 FRf -11 8 12 -197.99 +15 31.4 2 3 31.0
-1265 =6e24 *8e4
24 sSA | -11 29 17 -204.23 +15 39.9 2 7 27.6
-1255 =620 +Te7
25 SU ] -11 50 12 -210.43 +15 47.6 2 11 24,1
=1245 =615 *7e1
26 M0l -12 10 57 =216+58 +15 54.7 2 15 207
-1233 -6.09 *6e3
27 TU | =12 31 30 -222.67 +l6 1.1 2 19 17.2
-1221 -6.03 +5.6
R 28 WE ] -12 51 51 -228.70 +l6 6.8 2 23 13.8
) -1209 -5.97 +4.9 .
29 TH| -13 12 0 -234.67 . +16 11.7 2 27 1044
-1197 =5.91 *4.1
30 FR] -13 31 57 =240.58 +16 15.9 2 31 69
-1184 -5.84 +3e4
31 SA| -13 51 41 ~-246442 +16 19.3 2 35 3¢5
=-1170 -5¢78 *246
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Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES
QREENWICH MILS
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE
o+ u {SEC} MILS (MILS) MIN 8EC (SEC) |HR MIN SEC
NOV 1 SU 1-14 11 11 =252420 +16 22.1 2.39 0.0
=-1157 =5¢72 +1.9
2 M0 J-14 30 28 =257.92 +16 23.9 2 42 5646
-1142 -5.64 +l.1
3 TU §-14 49 30 ~263+.56 +16 25.1 2 46 53.1
-1128 =557 +0e3
4 WE | -15 8 18 ~269.13 +16 2544 2 50, 49.7
-1113 =549 =0e4
5 TH | =15 26 51 -274.62 +16 2449 2 54 4642
-1098 =542 ~1e3
6 FR | -15 45 9 -280.04 +16 23.6 2 58 42.8
-1083 =535 =2.1
7T SA j-16 3 12 =-285439 +16 2145 3 2 393
-1066 =527 -2.9
8 SV | -16 20 58 =290466 +16 1845 3 6 359
=-1050 -5.18 -3.8
9 MO | -16 38 28 -295.84 . *16 14.7 3 10 32.5
-1033 =5.10 =446
10 TU | -16 55 41 -300.94 +16 1040 3 14 29.0
-1017 =503 =545
11 WE |-17 12 38 =305.97 +16 4.4 3 18 2546
-998 -4492 “6eb
12 TH | =17 29 16 -310.89 +15 5840 3 22 22.1
=981 -4,85 =Te2
13 FR | =17 &5 37 =315.74 +15 50.8 3 26 1847
~962 =4,75 ~8el
14 SA]-18 1 39 =320449 +15 4246 3 30 153
~943 =4,66 =9.0
15 su | -18 17 22 =325415 +15 33.6 3 34 11.8
~-924 =4,56 -9.8
16 MO | -18 32 46 =329.71 +15 23.8 3 38 8ot
=905 -4447 =107
17 TU § -18 47 51 -334.18 +15 1340 3 42 4.9
~885 -4.37 =115
18 WE | =19 2 36 =338655 +15 1.5 3 46 145
~864 =4426 ~12.4
19 TH } =19 17 0 =342.81 +14 4940 3 49 S840
-844 -44.17 -13.2
20 FR ] =19 31 & =-346498 +14 35.8 3 53 S4e6
~-822 -4,06 -14,.1
21 SA ] -19 44 a6 -351.04 +14 2147 3 57T 51lel
~801 =396 =1449
22 SU | -19 58 7 =355.00 +14 608 4 1 47.7
~7179 =3.84 =15.7
23 MO ] -20 11 6 -358.84 +13 51.1 4 5 44,3
~756 =3.74 =164
24 TU | =20 23 42 -362.58 +13 3446 4 9 40.8
~7134 =362 =17e2 .
25 WE | =20 35 56 ~366420 +13 17.3 4 13 374
~711 =351 =18.0
26 TH | =20 47 47 =369.71 +12 5943 4 17 3440
~-688 -3.40 ~1867
27 FR | =20 59 15 =373.11 +12 40.6 4 21 30e5
~-664 -3.28 -19.4
28 SA | -21 10 19 =376439 +12 21.1 4 25 27e1
~640 =3.16 =20.1
29 su| -21 20 59 =379.55 +12 1.0 4 29 23.6
~615 -3.04 -20.8 .
30 MO0 | -21 31 14 =-382.59 +11 4062 4 33 20e2
=591 -2.92 -21.4
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Table 2e. Sun, 1987, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
DEGREES
GREENWICH MILS

DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE

o " (SEC) MILS (MILS) MIN SEC (SEC) |HR MIN  SEC

DEC 1 TU =21 41 S ~385.51 +11 18.7 4 37 1647
-567 -2.80 -22.1

2 WE |=21 50 32 -388.31 +10 5645 4 41 13,3
-541 =267 =-22.7

3 TH |-21 59 33 -390.98 +10 33.8 4 45 9.8
=515 -2454 =233

4 FR |-22 8 8 ~-393.,52 : +10 10.4 4 49 6e8
-490 -2.42 * =23.9

5 SA [-22 16 18 ~-395.,94 +9  46.5 4 53 3.0
-465 -2¢30 -24,5

6 SU -22 24 3 -398.24 +9 21,9 4 56 59.5
-438 =-2416 -25.0

T Mo |-22 31 21 ~400.40 +8 56.8 5 0 56.1
-412 =203 =2546

8 TU |-22 38 13 ~402.43 +8 31.2 5 4 5266
'335 ‘1-91 -2601

9 WE -22 44 38 ~404,34 +8 5.1 5 8 49,2
-359 1,77 -2645

10 TH |=-22 50 37 406011 +7 3845 5 12 45.8
-332 ~1.64 -27.0

11 FR | -22 56 9 ~-407.75 +7 11.5 5 16 42,3
-304 =150 -2T7e4

12 SA | -23 1 13 ~409.,25 +6 44,1 5 20 38.9
-277 =137 -27.8

13 SU |-23 5 5¢0 -410.62 +6 1662 5 24 35.4
-250 =-1.23 -2862

14 M0 | -23 10 © -411.85 +5 48,0 5 28 32.0
-222 -1,10 -2845

15 TU |=-23 13 &2 -412,95 +5 19.4 5 32 2845
-195 -0.96 -28.8

16 WE §-23 16 57 -413,91 +4 S50.6 5 36 25.1
’166 -0.82 -29.1

17 TH | -23 19 43 414473 +4 21.4 5 40 21.7
-138 -0.68 -29.3

18 FR | =23 22 1 =~415441 +3 52.1 5 44 18,2
-111 '0.55 -29.5

19 SA | -23 23 52 -415.96 +3 22.5 5 48 14,8
-82 -0.41 -29.7

20 SU | -23 25 14 ~416437 +2 t2,8 5 52 11.3
-54 -0.26 -29.8

21 M0 1-23 26 8 ~416463 +2 22.9 5 56 Te9
=25 -0.13 -29.9

22 TU | -23 26 33 -416,76 +1 S53,0 6 0 4,5
*2 +0.,01 -29.9

23 WE | =23 26 31 ~416475 +1 23,0 6 & 1,0
+31 +0.16 -29.,9

24 TH | =23 25 60 ~416.59 +0 5340 6 7 576
+59 +0.29 -29.9

25 FR | =23 25 1 ~41630 +0 23.1 6 11 54,2
+88 40643 -29.8

26 SA | -23 23 33 ~-415,87 -0 6e6 6 15 5047
+116 +0.58 -29.7

27 Su | =23 21 37 -415,29 -0 36.4 6 19 47,3
+143 +0,70 -29e6

- 28 MO | =23 19 14 -414,59 -1 640 6 23 43,8
+172 +0.85 -2944

29 TU | -23 16 22 -413.74 -1 354 6 27 40.%
. +200 +0.99 =-29.2

30 WE § =23 13 2 -§412,75 -2 4.6 6 31 36.9
+228 +1.13 =-28.9

31 THY =23 9 14 =~411.62 -2 33.¢ 6 35 33.5
+256 +1.26 -28.47

32 FR ] =23 4 58 ~410.36 -3 23 6 39 30.1
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Table 4. Correction to Greenwich Mean Time Interval to Obtain Greenwich Sideral Time Interval

GMT | ok | 1A 2h 3h 4h 5h 6" 7h g gh | 101 114
mim s m S m S m s m S m s m s m s m s m S m S m s
00 00 0 99 0 19.7 0 29.6 0 394 0 49.3 0 59.1 1 9.0 1 189 1287 1 38.6 1 48.4
1 0.2 10.0 19.9 297 39.6 49.4 59.3 9.2 19.0 28.9 38.7 48.6
2 0.3 10.2 20.0 29.9 39.8 49.6 59.5 93 19.2 29.0 38.9 48.8
3 0.5 10.3 20.2 30.1 399 498 59.6 95 19.3 29.2 39.1 48.9
4 0.7 10.5 20.4 30.2 40.1 499 59.8 9.7 19.5 294 39.2 49.1
5]0 08 0 10.7 0 205 0 304 0 40.2 0 50.1 1 0.0 0 98 119.7 1295 1 394 1 49.2
6 1.0 10.8 20.7 30.6 40.4 50.3 0.1 10.0 19.8 29.7 39.6 49.4
7 1.2 11.0 20.9 30.7 40.6 50.4. 0.3 10.1 20.0 299 39.7 49.6
8 1.3 11.2 21.0 309 40.7 50.6 0.5 10.3 20.2 30.0 39.9 49.7
9 1.5 11.3 21.2 31.0 409 50.8 0.6 10.5 20.3 30.2 40.0 49.9
10 ]0 16 0115 0214 0 31.2 0 41.1 0 509 1 08 1 106 1 205 1 30.4 1 40.2 1 50.1
11 1.8 11.7 21.5 31.4 41.2 51.1 09 10.8 20.7 30.5 40.4 50.2
12 2.0 11.8 21.7 315 414 51.3 1.1 11.0 20.8 307 40.5 50.4
13 2.1 12.0 21.8 317 41.6 51.4 1.3 11.1 21.0 30.8 40.7 50.6
14 2.3 12.2 22.0 31.9 41.7 51.6 1.4 11.3 21.2 31.0 40.9 50.7
1510 25 0123 0 222 0 320 0 41.9 0517 1 16 1115 1213 1 31.2 1 41.0 1 50.9
16 2.6 125 22.3 32.2 42,1 51.9 1.8 11.6 21.5 31.3 41.2 51.0
17 28 12.6 22.5 32.4 42.2 52.1 1.9 11.8 216 315 41.4 51.2
18 3.0 12.8 227 325 42.4 52.2 2.1 12.0 21.8 31.7 41.5 51.4
19 3.1 13.0 22.8 32.7 425 52.4 2.3 12.1 220 318 41.7 51.5
2040 3.3 0 131 0 23.0 0 329 0 427 0 526 1 24 1123 1 22.1 1 320 1418 1 51.7
21 3.4 13.3 23.2 33.0 42.9 52.7 2.6 12.4 22.3 32.2 42.0 51.9
22 3.6 13.5 23.3 33.2 43.0 52.9 2.8 12.6 22.5 323 42.2 52.0
23 3.8 13.6 23.5 333 43.2 53.1 2.9 12.8 226 32.5 42.3 52.2
24 3.9 138 23.7 335 434 53.2 3.1 129 22.8 32.7 425 52.4
2510 4.1 0 14.0 0 238 0 337 0 435 0 534 1 32 1 13.1 1 23.0 1 328 1 42.7 1 525
26 43 14.1 24.0 338 43.7 53.6 3.4 13.3 23.1 33.0 42.8 52.7
27 4.4 14.3 24.1 34.0 43.9 53.7 3.6 13.4 233 33.1 43.0 52.9
28 4.6 14.5 24.3 342 44.0 53.9 3.7 13.6 23.5 333 43.2 53.0
29 4.8 14.6 24.5 343 44.2 54.0 3.9 138 23.6 33.5 43.3 53.2
3010 49 0 148 0 246 0 345 0 444 0 54.2 1 4.1 1139 1 238 1 336 1 43.5 1 53.3
31 5.1 14.9 24.8 34.7 44.5 54.4 4.2 14.1 23.9 33.8 43.7 53.5
32 5.3 15.1 25.0 34.8 44.7 54.5 4.4 14.3 24.1 34.0 43.8 53.7
33 5.4 15.3 25.1 35.0 448 54.7 4.6 14.4 24.3 34.1 44.0 53.8
34 5.6 15.4 25.3 35.2 45.0 54.9 4.7 14.6 24.4 34.3 44.2 54.0
3B|0 58 0 156 0 255 0 353 0 45.2 0 55.0 1 49 1 14.7 1 24.6 1 345 1 44.3 1 54.2
36 59 15.8 25.6 35.5 45.3 55.2 5.1 149 24.8 34.6 44.5 54.3
37 6.1 15.9 25.8 356 45.5 55.4 52 15.1 24.9 34.8 44.6 54.5
38 6.2 16.1 26.0 35.8 45.7 55.5 5.4 15.2 25.1 35.0 44.8 54.7
39 6.4 16.3 26.1 36.0 45.8 55.7 5.5 15.4 25.3 35.1 45.0 54.8
4010 6.6 0 16.4 0 26.3 0 36.1 0 46.0 0 55.9 1 5.7 1156 1254 1 353 1 45.1 1 55.0
41 6.7 16.6 26.4 36.3 46.2 560 5.9 15.7 25.6 35.4 45.3 55.2
42 6.9 16.8 26.6 36.5 46.3 56.2 6.0 15.9 25.8 35.6 45.5 55.3
43 7.1 16.9 26.8 36.6 46.5 56.3 6.2 16.1 25.9 35.8 45.6 55.5
44 72 17.1 26.9 36.8 46.7 56.5 6.4 16.2 26.1 35.9 45.8 55.6
4510 7.4 0172 0 27.1 0 370 0 46.8 0 56.7 1 65 116.4 1 26.2 1 36.1 1 46.0 1 55.8
46 7.6 174 27.3 371 47.0 56.8 6.7 16.6 26.4 36.3 46.1 56.0
47 7.7 176 27.4 373 47.1 57.0 6.9 167 26.6 36.4 46.3 56.1
48 79 177 27.6 375 47.3 57.2 7.0 16.9 26.7 36.6 46.4 56.3
49 8.0 179 27.8 376 475 57.3 7.2 17.0 26.9 36.8 46.6 56.5
50| 0 82 0 18.1 0279 0 378 0 47.6 0 575 1 74 117.2 1 27.1 1 36.9 1 46.8 1 56.6
51 8.4 18.2 28.1 379 47.8 57.7 75 17.4 27.2 37.1 46.9 568
52 8.5 18.4 28.3 38.1 48.0 57.8 77 175 27.4 37.3 47.1 570
53 8.7 18.6 28.4 38.3 48.1 58.0 78 17.7 27.6 374 47.3 57.1
54 8.9 18.7 28.6 38.4 48.3 58.2 8.0 17.9 277 37.6 47.4 57.3
551 0 90 0 189 0 28.7 0 38.6 0 485 0 583 1 82 1 18.0 1279 1 37.7 1 476 1 575
56 9.2 19.1 28.9 38.8 48.6 58.5 8.3 18.2 28.1 37.9 478 57.6
57 94 19.2 29 1 389 48.8 58.6 8.5 18.4 28.2 381 479 578
58 95 19.4 29.2 39.1 49.0 58.8 8.7 185 28.4 38.2 48.1 57.9
59 9.7 19.5 29.4 39.3 49.1 590 8.8 18.7 28.5 38.4 48.3 58.1

2-70



FM 6-300

Table 4. Correction to Greenwich Mean Time Interval to Obtain Greenwich Sideral Time Interval—(Continued)

GMT |12k | 13h | 14" | 15k | 16h | 177 | 18R 194 | 20k | 21k | 220 | 23k
m|ms|ms|[ms[ms|{ms|ms|ms [ms|{ms|ms|[ms|ms
0|1 583 2 81 2180 2278 2317 2476 2574 3 73 3171 32710 3 36.8 3 46.7
1 58.4 8.3 18.2 28.0 379 477 576 74 17.3 27.2 37.0 46.9
2 58.6 85 18.3 28.2 38.0 47.9 577 716 17.5 273 372 47.0
3 58.8 8.6 18.5 283 38.2 48.1 57.9 7.8 17.6 215 37.3 47.2
4 58.9 8.8 186 28.5 38.4 48.2 58.1 19 17.8 276 315 474
5 ]1 59.1 2 90 2188 2287 2 385 2 48.4 2 58.2 3 81 3 18.0 3278 3 317 3 475
6 59.3 9.1 19.0 288 38.7 48.5 58.4 8.3 18.1 28.0 378 47.7
7| 594 9.3 19.1 29.0 38.9 48.7 58.6 8.4 18.3 2.1 38.0 47.8
8 59.6 94 19.3 29.2 39.0 48.9 58.7 8.6 184 28.3 38.2 48.0
9 59.8 9.6 195 29.3 39.2 490 58.9 8.8 18.6 28.5 38.3 48.2
10 |1 59.9 2 98 2196 2295 2 393 2 49.2 2 59.1 3 89 3 188 3 286 3385 [3 483
11 12 0.1 9.9 19.8 29.7 39.5 49.4 59.2 9.1 18.9 288 38.6 48.5
12 0.2 10.1 20.0 29.8 39.7 49.5 59.4 9.2 19.1 29.0 38.8 48.7
13 04 10.3 20.1 30.0 39.8 497 59.6 9.4 19.3 29.1 39.0 48.8
14 0.6 10.4 20.3 30.1 40.0 49.9 59.7 9.6 19.4 29.3 39.1 49.0
15 12 0.7 2106 2205 2303 2 40.2 2 50.0 2 59.9 3 97 3 19.6 3 294 3 39.3 3 49.2
16 0.9 10.8 20.6 30.5 40.3 50.2 3 00 9.9 19.8 29.6 39.5 49.3
17 1.1 10.9 20.8 30.6 40.5 50.4 0.2 10.1 19.9 29.8 39.6 49.5
18 1.2 11.1 20.9 30.8 40.7 50.5 0.4 10.2 20.1 299 39.8 49.7
19 14 11.3 211 31.0 408 50.7 0.5 104 20.3 30.1 40.0 49.8
2 |2 16 2114 2213 2311 2 410 2 508 3 07 3 10.6 3 204 3 30.3 3 40.1 3 50.0
21 1.7 11.6 214 31.3 41.2 51.0 0.9 10.7 20.6 30.4 40.3 50.1
22 1.9 11.7 21.6 31.5 41.3 51.2 10 10.9 20.7 30.6 40.5 50.3
23 21 11.9 21.8 31.6 41.5 51.3 1.2 11.1 20.9 30.8 40.6 50.5
24 22 121 21.9 31.8 41.6 51.5 1.4 11.2 21.1 30.9 40.8 50.6
25 12 24 2122 2221 2 320 2 418 2517 3 15 3 114 3 21.2 3 31.1 3 409 3 50.8
26 25 124 223 321 420 51.8 1.7 11.5 21.4 31.3 41.1 51.0
27 27 126 224 32.3 421 52.0 19 11.7 21.6 314 41.3 51.1
28 29 127 22.6 324 423 52.2 20 11.9 21.7 31.6 41.4 51.3
29 3.0 129 228 32.6 425 523 22 12.0 219 31.8 416 515
30 |2 32 2131 2229 2328 2 426 2 525 3 23 3 12.2 3 221 3 319 3418 3 51.6
31 34 13.2 231 32.9 428 52.7 25 124 222 321 419 51.8
32 3.5 13.4 23.2 33.1 430 52.8 27 125 224 322 421 52.0
33 3.7 13.6 23.4 33.3 43.1 53.0 28 12.7 226 324 42.3 52.1
34 39 13.7 236 33.4 433 531 3.0 12.9 227 326 424 523
35 |2 40 2139 2237 2 336 2 435 2533 3 32 3 13.0 3 229 3 327 3 426 3 524
36 4.2 14.0 23.9 33.8 43.6 53.5 33 || 132 23.0 329 42.8 526
37 4.4 14.2 241 33.9 43.8 53.6 3.5 13.4 23.2 33.1 429 52.8
38 4.5 14.4 242 3.1 43.9 53.8 3.7 135 234 33.2 43.1 529
39 4.7 145 24.4 34.3 44.1 54.0 38 13.7 23.5 33.4 43.2 53.1
40 |2 48 2147 2 246 2344 2 443 2541 3 40 3 13.8 3 23.7 3 336 3 434 3 53.3
41 5.0 149 24.7 34.6 44.4 54.3 4.2 14.0 23.9 33.7 43.6 53.4
42 5.2 150 24.9 34.7 44.6 54.5 4.3 14.2 24.0 339 43.7 53.6
43 5.3 15.2 2.1 34.9 44.8 54.6 4.5 14.3 24.2 34.0 43.9 53.8
- 44 5.5 154 25.2 35.1 449 54.8 4.6 14.5 244 34.2 44.1 53.9
45 |2 57 2155 2254 2 35.2 2 45.1 2 55.0 3 48 3 14.7 3 24.5 3 344 3 44.2 3 54.1
46 58 15.7 25.5 35.4 45.3 55.1 5.0 14.8 24.7 34.5 44.4 54.3
47 6.0 15.9 25.7 35.6 45.4 55.3 5.1 15.0 248 347 44.6 54.4
48 6.2 16.0 25.9 35.7 45.6 55.4 5.3 15.2 25.0 34.9 44.7 54.6
49 6.3 16.2 26.0 35.9 45.8 55.6 5.5 15.3 25.2 35.0 44.9 54.7
50 |2 6.5 2163 2262 2 36.1 2 45.9 2558 3 56 3 155 3 25.3 3 35.2 3 45.1 3 54.9
51 6.7 16 5 26.4 36.2 46.1 55.9 5.8 15.7 255 35.4 452 55.1
52 6.8 16.7 26.5 36.4 46.2 56.1 6.0 15.8 257 35.5 454 55.2
53 7.0 16.8 26.7 36.6 46.4 56.3 61 16.0 258 35.7 45 5 55.4
54 71 17.0 26.9 36.7 46.6 56.4 6.3 16.1 260 35.9 45.7 55.6
55 |2 73 2172 2270 2 36.9 2 46.7 2 56.6 3 65 3 16.3 3 26.2 3 360 3 45.9 3 55.7
56 1.5 17.3 272 370 46.9 56.8 6.6 16.5 26.3 36.2 46.0 55.9
57 716 17.5 274 372 47.1 56.9 6.8 16.6 26.5 36.4 46.2 56.1
58 78 17.7 275 374 472 57.1 6.9 16.8 26.7 36.5 46.4 56.2
59 8.0 17.8 277 375 474 57.3 7.1 17.0 26.8 36.7 46.5 56.4
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\ / Table 5a. Conversion of Time to Arc
Time Arc Time Arc Time Arc Time Arc
Hours|] ° Mils | Min * | Mils | Min| ©° | ' Mils |Min| ° |’ [Mils
1 15 266.67 1 0 15 4.44 21 5 15 93.33 41 10 15 182.22
2 30 533.33 21 o 30 8.89 22 5 30 97.78 42 10 30 186.67
3 45 800.00 3 0 45 13.33 23 5 45 102.22 43 10 45 191.11
4 60 1066.67 4 1 00 17.78 24 6 00 106.67 44 11 00 195.56
5 75 1333.33 5 1 15 22.92 25 6 15 111.11 45 11 15 200.00
6 90 1600.00 6 1 30 26.67 26 6 30 115.56 46 11 30 204.44
7 105 1866.67 7 1 45 31.11 27 6 45 120.00 47 11 45 208.89
8 120 2133.33 8 2 00 35.56 28 7 00 124.44 48 12 00 213.33
9 135 2400.00 9 2 15 40.00 29 7 15 128.89 49 12 15 217.78
10 150 2666.67 10 2 30 44.44 30 7 30 133.33 50 12 30 29292
11 165 2933.33 11 2 45 48.89 31 7 45 137.78 51 12 45 226.67
12 180 3200.00 12 3 00 53.33 32 8 00 142.22 52 13 00 231.11
13 195 3466.67 13 3 15 57.78 33 8 15 146.67 53 13 15 235.56
14 210 3733.33 14 3 30 62.22 34 8 30 151 11 54 13 30 240.00
15 225 4000.00 15 3 45 66.67 35 8 45 155.56 55 13 45 244.44
16 240 4266.67 16 4 00 71.11 36 9 00 160.00 56 14 00 248.89
17 255 4533.33 17 4 15 75.56 37 9 15 164.44 57 14 15 253.33
18 270 4800.00 18 4 30 80.00 38 9 30 168.89 58 14 30 257.78
19 285 5066.67 19 4 45 84.44 39 9 45 173.33 59 14 45 262.22
20 300 5333.33 20 5 00 88.89 40 10 00 177.78 60 15 00 266.67
21 315 5600.00
22 330 5866.67
23 345 6133.33
24 360 6400.00
Tim Arc Time Arc Time Arc Time Arc
Sec | ’ ” Mils | Sec ’ ” Mils | Sec ’ r” Mils | Sec ’ " Mils
1 0 15 .07 16 4 00 1.19 31 7 45 2.30 16 11 30 3.41
2 0 30 15 17 4 15 1.26 32 8 00 2.37 47 1 45 3.48
3 0 45 .22 18 4 30 1.33 33 8 15 2.44 48 12 00 3.56
4 1 00 .30 19 4 45 1.41 34 8 30 2,52 49 12 15 3.63
5 1 15 .37 20 5 00 1.48 35 8 45 2.59 50 12 30 3.70
6 1 30 .44 21 5 15 1.56 36 9 00 2,67 51 12 45 3.78
7 1 45 52 22 5 30 1.63 37 9 15 2.74 52 13 00 3.85
8 2 00 .59 23 5 45 1.70 37 9 30 2.81 53 13 15 3.93
9 2 15 .67 24 6 00 1.78 39 9 45 2.89 54 13 30 4.00
10 2 30 .74 25 6 15 1.85 10 10 00 2.96 55 13 45 4.07
11 2 45 81" 26 6 30 1.93 41 10 15 3.04 56 14 00 415
12 3 00 .89 27 6 45 2.00 42 10 30 3.11 57 14 15 422
13 3 15 .96 28 7 00 2.07 43 10 45 3.19 58 14 30 4.30
14 3 30 1.04 29 7 15 2.15 14 11 00 3.26 59 14 45 4.37
15 3 45 1.11 30 7 30 2.22 45 11 15 3.33 60 15 00 4.44

Example: Time is 22 hours , 46 minutes, 37 seconds

22 hours time =
46 minutes time =
37 seconds time =

330° arc
11° 30’ arc
9’ 15” arc

22h 46M 37S
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341° 39’ 15" arc

. Conuvert to arc.
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Table 5b. Conversion of Arc to Time
DEGREES MINUTES SECONDS

elh m ol h m . h m 'I'm s " 8 " S " 8

ol oo0 60| 400]| 120 8 00 ol 000 0 | 0000} 000 | 0000]| 050 | 0.033

1| 004 61] 404]| 121 8 04 1| 004 1 {0067 .01 001} .51 .034

2| oo08 62] 408| 122 8 08 2] oo08 210133 .02 001 | .52 035

3] 012 63] 412] 123 812 3] 012 3| o020 .03 002| .53 035

4| o016 64| 416| 124 8 16 4| 016 4| 0267 | .04 003]| .54 036

5] 020 65| 420] 125 "8 20 51 020 5] 0333} 005 | 0003] 055 | 0.037

6| 024 66| 424| 126 8 24 6| 024 6 | 0400]| .06 004 | .56 .037

7| o028 67| 428 127 8 28 7] o028 7| 0467 | .07 005 | .57 .038

8] 032 68| 432| 128 8 32 8| 032 8| 0533]| .08 005| .58 039

9| o036 69| 436 129 8 36 9| 036 9| o0600]| .09 006| .59 .039
10| 040 70| 440 130 8 40 10] 0 40 10| 0667 | 0.10 | 0.007| 0.60 | 0.040
11| 0 44 71| 444} 131 8 44 11| 0 44 11 { 0733 .11 007| .61 041
12! 048 72 448 132 8 48 12| 048 121 0.800) .12 0081 .62 041
13{ 052 73| 452 | 133 8 52 13| 052 13 ] 0867] .13 009] .63 .042
14| 056 74| 456| 134 8 56 14 ) 056 14 | 0933 .14 009) .64 .043
15| 100 75| 500| 135 9 00 15| 100 15 | 1.000] 0.15 | 0.010]| 0.65 | 0.043
16| 104 76| 504 | 136 9 04 16 | 104 16 | 1.067} .16 o011 .66 044
171 108 771 508]| 137 9 08 17| 108 17 | 1133 .17 o11]| .67 045
18] 112 78] 512| 138 9 12 18] 112 18] 1.200] .18 012] .68 .045
191 116 79| 516 | 139 916 191116 19| 12671 .19 013] .69 046
201 120 80| 520] 140 920 201 120 20 | 1.333] 020 | 0.013] 0.70 | 0.047
21| 1 24 81| 524 | 141 9 24 21| 1 24 21 | 1.400] .21 ol m 047
22| 128 82| 528 142 9 28 22| 128 22 | 1.467] .22 o5 .72 048
23| 132 83| 532| 143 9 32 23| 132 23| 1.533] .23 o015] .73 .049
24| 136 84| 536 | 144 9 36 24 | 136 24 | 1600} .24 016| .74 .049
25] 140 85| 540]| 145 9 40 251140 25| 1667) 025 | 0.017] 0.75 | 0.056
26] 144 86] 544 146 9 44 26 | 1 44 26 | 1.733] .26 017) .76 .051
27| 148 87| 548 147 9 48 271148 27| 1800] .27 018 .77 051
28] 152 88| 552| 148 9 52 28 | 152 28 | 1.867| .28 019| .78 052
29} 156 89| 556 | 149 9 56 29 | 156 29| 1.933] .29 019 .79 .053
30| 200 90| 600]| 150 10 00 30| 200 30 | 20001 0.30 | 0.020| 0.80 ], 0.053
31| 204 91| 604]| 151 10 04 31| 204 31 | 2067 31 021 .81 054
32{ 208 92| 608} 152 10 08 32| 208 32| 2133 .32 021 .82 .055
33| 212 93] 612 153 10 12 33] 212 33| 2200] .33 022] .83 055
34] 216 94| 616| 154 10 16 34| 216 34 | 2267 | .34 023 .84 056
35] 220 95| 620| 155 10 20 351220 35| 2.333| 035 | 0023]| 0.85 | 0.057
36| 224 96| 624| 156 10 24 36 |2 24 36 | 2400 .36 024 .86 057
37| 228 97| 6 28| 157 10 28 37| 228 37| 2467 .37 0251 .87 058
38| 232 98] 632] 158 10 32 38| 232 38 | 2533 38 025] .88 059
39| 236 99| 636| 159 10 36 39| 236 39| 2600 .39 02| .89 .059
40| 240 | 100] 640 160 10 40 40 | 2 40 40 | 2667 | 0.40 | 0.027] 0.90 | 0.060
41| 244 | 101] 644]| 161 10 44 41| 2 44 41 ] 2733 .41 0271 91 .061
42] 248 102]| 6 48| 162 10 48 42 | 248 42 ] 2800 .42 028 .92 061
43| 252 | 103] 6 52| 163 10 52 43 ] 252 43| 2867 .43 029] .93 .062
44| 256 | 104] 656 164 10 56 44 | 256 45 29331 .44 029 .94 .063
45| 300 | 105] 700]| 165 11 00 45| 300 45| 3.000| 0.45 | 0.030| 0.95 | 0.063
46| 304 | 106 704] 166 11 04 46 | 3 04 46 | 3.007| .46 031] .96 .064
47] 308 ] 107} 708] 167 11 08 47 ] 308 47| 3.133] .47 031 .97 .065
48| 312 108] 7 12| 168 11 12 48| 312 48| 3200| .48 032| .98 .065
49| 316 | 109 716} 169 11 16 49| 316 49 | 3267 .49 0331 0.99 .066
50] 320} 110] 720} 170 11 20 50| 320 50 | 3333] 050 ] 0033] 1.00 | 0.067
51] 324 111 724 | 171 11 24 51 | 324 51| 3.400
52] 328 112 728 172 11 28 52| 328 52 | 3.467
53] 332 | 113] 732 173 11 32 53 | 332 53 | 3533
54 336 | 114 736 | 174 11 36 54| 336 54 | 3.600 90° = 6h
55| 340 115| 740] 175 11 40 55| 3 40 55| 3.667 180° = 12h
56| 3 44 116 | 7 44 176 11 44 56 | 3 44 56 3.733
57| 348 | 117| 748} 177 11 48 ‘57| 3 48 57 | 3.800 270° = 18h
58| 352 | 118 752 178 11 52 58 | 352 58 | 3.865 )
59| 356 119] 756 ] 179 11 56 59 ] 356 59 | 3933
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Table 5¢. Conversion of Degrees, Minutes, and Seconds to Mils
Degrees
Deg Mils Il Deg Mils Deg Mils Deg Mils Deg Mils u Deg Mils
1 17.78 31 551.11 61 1084.44 91 1617.78 121 2151.11 151 2684.44
2 35.56 32 568.89 62 1102.22 92 1635.56 122 2168.89 152 2702.22
3 53.33 33 586.67 63 1120.00 93 1653.33 123 2186.67 153 2720.00
4 71.11 34 604.44 64 1137.78 94 1671.11 124 2204.44 154 2737.78
5 88.89 35 622.22 65 1155.56 95 1688.89 125 2222.22 155 2755.56
6 106.67 36 640.00 66 1173.33 96 1706.67 126 2240.00 156 2773.33
7 124.44 37 657.78 67 1191.11 97 1724.44 127 2257.78 157 2791.11
8 142.22 38 675.56 68 1208.89 98 1742.22 128 2275.56 158 2808.89
9 160.00 lh 39 693.33 69 1226.67 99 1760.00 129 2293.33 159 2826.67
10 177.78 40 711.11 70 1244.44 100 1777.78 130 2311.11 160 2844.44
11 195.56 41 728.89 71 1262.22 101 1795.56 131 2328.89 161 2862.22
12 213.33 42 746.67 72 1280.00 102 1813.33 132 2346.67 162 2880.00
13 231.11 43 764.44 73 1297.78 103 1831.11 133 2364.44 163 2897.78
14 248.89 44 782.22 74 1315.56 104 1848.89 134 2382.22 164 2915.56
15 2667 || 45 800.00 75 1333.33 105 1866.67 135 2400.00 165 2933.33
16 284.44 46 817.78 76 1351.11 106 1884.44 136 2417.78 166 2951.11
17 302.22 47 835.56 77 1368.89 107 1902.22 137 2435.56 167 2968.89
18 320.00 48 853.33 78 1386.67 108 1920.00 138 2453.33 168 2986.67
19 337.78 49 871.11 79 1404.44 109 1937.78 139 2471.11 169 3004.44
20 355.56 50 888.89 80 1422.22 110 1955.56 140 2488.89 170 3022.22
21 373.33 51 906.67 81 1440.00 111 1973.33 141 2506.67 171 3040.00
22 391.11 52 924.44 82 1457.78 112 1991.11 142 2524.44 172 3057.78
23 408.89 53 942.22 83 1475.56 113 2008.89 143 2542.22 173 3075.56
24 426.67 54 960.00 84 1493.33 114 2026.67 144 2560.00 174 3093.33
25 444.44 55 977.78 85 1511.11 115 2044.44 145 2577.78 175 3111.11
26 462.22 56 995.56 86 1528.89 116 2062.22 146 2595.56 176 3128.89
27 480.00 57 1013.33 87 1546.67 117 2080.00 147 2613.33 177 3146.67
28 497.78 58 1031.11 88 1564.44 118 2097.78 148 2631.11 178 3164.44
29 515.56¢ 59 1048.89 89 1582.22 119 2115.56 149 2648.89 179 3182.22
30 533.33 60 1066.67 90 1600.00 120 2133.33 150 2666.67 180 3200.00
Minutes Seconds
Min Mils Min Mils “ Min Mils Sec Mils Sec Mils " Sec Mils
1 0.30 21 6.22 41 12.15 1 0.00 21 0.10 41 0.20
2 0.59 22 6.52 42 12.44 2 0.01 22 0.11 42 0.21
3 0.89 23 6.81 43 12.74 3 0.01 23 0.11 43 0.21
4 1.19 24 7.11 44 13.04 4 0.02 24 0.12 44 0.22
5 1.48 25 7.41 45 13.33 5 0.02 25 0.12 45 0.22
6 1.78 26 7.70 46 13.63 6 0.03 26 0.13 46 0.23
7 2.07 27 8.00 47 13.93 7 0.03 27 0.13 47 0.23
8 2.37 28 8.30 48 14.22 8 0.04 28 0.14 48 0.24
9 2.67 29 8.59 49 14.52 " 9 0.04 29 0.14 49 0.24
10 2.96 30 8.89 50 14.81 10 0.05 30 0.15 50 0.25
11 3.26 31 9.19 51 15.11 11 0.05 31 0.15 51 0.25
12 3.56 32 9.48 52 15.41 12 0.06 32 0.16 52 0.26
13 3.85 33 9.78 53 15.70 13 0.06 33 0.16 53 0.26
14 4.15 34 10.07 54 16.00 14 0.07 34 0.17 54 0.27
15 4.44 35 10.37 55 16.30 15 0.07 35 0.17 55 0.27
16 4.74 36 10.67 56 16.59 16 0.08 36 0.18 56 0.28
17 5.04 37 10.96 57 16.89 17 0.08 37 0.18 57 0.28
18 5.33 38 11.26 58 17.19 18 0.09 38 0.19 58 0.29
19 5.63 39 11.56 59 17.48 19 0.09 39 0.19 59 0.29
20 5.93 40 11.85 60 17.78 20 0.10 40 0.20 60 0.30
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Table 6. Convergence

Northing = UTM grid northing coordinate of station in meters.
If in Northern Hemisphere, enter table with northing.
If in Southern Hemisphere, subtract northing of station from 10,000,000, enter table with resulting northing.
Enter table using northing to nearest 100 meters and interpolate.
Log XV = Log of function XV (8ign always +).

~

Northing Function XV Daff. Log XV Duff. Northing Function XV Diff. Log XV Diff.
0 0 5109 0 70834 310,000 1585.0 5;113 3.20003 1426
1,000 5.109 109 0.70834 30108 320,000 1636.3 o2 3.21386 1383
2,000 10.218 > o0 1.00937 L7600 330,000 16875 e 3.22724 1338
3,000 15.327 > o8 1.18546 L9094 340,000 1738.7 o 3.24022 1298
4,000 20.430 - 1.31040 350,000 1789.9 . 3.25283 1261
5,000 25.545 g'igg 1.40731 3851’; 360,000 1841.2 gig 3.26510 1227
6,000 30.654 oo 1.48649 6694 370,000 1892.4 e 3.27701 1191
7,000 35.763 o 1.55343 o800 380,000 1943.7 o 3.28863 1162
8,000 40.872 > 09 1.61143 s 390,000 1995.0 g 3.29994 1131
9,000 45.981 - 1.66258 400,000 2046.3 : 3.31097 1103
10,000 51.090 5.109 1.70834 4576 410,000 2097.6 51.3 3.32172 1075
20,000 102.18 gi'gg 2.00937 ?%gg 420,000 2148.9 gig 3.33222 1050
30,000 153.27 et 2.18546 12494 430,000 2200.2 o3 3.34246 1024
40,000 204.36 2% 2.31040 960 440,000 2951.5 o 3.35247 1001
50,000 255.46 ' 2.40732 450,000 2302.9 : 3.36228 981
60,000 306.55 51.09 2.48650 7918 460,000 2354.2 51.3 3.37184 956
70.000 357.65 51.10 2 55346 6696 470,000 2405.6 514 3.38122 938
80,000 408.74 gi'(l’g 261145 :?2 480,000 2456.9 21'3 3.39039 917
90.000 459.84 e 2.66261 g 490,000 2508.3 5;: 3.39938 899
100,000 510.94 . 2.70837 500,000 2559.7 : 3.40819 881
110,000 562.05 giié 2.74978 ;;’;; 510,000 2611.1 514 3.41682 863
120,000 613.15 ' 2.78757 520,000 2662.6 515 3.42531 849
130,000 664.26 gii; . 2.82234 g;;g 530,000 2714.0 514 3.43361 830
140,000 71538 o 2.85454 2907 540,000 2765.4 21; 3.44176 815
150,000 766.49 : 2.88451 550,000 2816.9 : 3.44977 801
160,000 817.61 giig 2.91255 ggg: 560,000 2868.4 51'2 3.45764 787
170,000 868.74 ' 2.93889 570,000 2919.9 51. 3.46537 773
180,000 91987 | gi:g 2.96373 g;g; 580,000 2971.4 gig 3.47296 759
190,000 971.00 : 2.98722 590,000 3022.9 . 3.48042 746
200,000 1022.1 511 3.00949 2221 600,000 3074.4 515 3.48776 734
51.2 2123 51.6 723
gg,ggg itl)'zz':::: o 3.03072 B 610,000 3126.0 e 3.49499 res
, . o 3.05092 2 620,000 31775 oo 3.50209 oo

230,000 1175.6 o 3.07026 Ined 630,000 3229.1 e 3.50908

240,000 1226.7 s 3.08874 b 640,000 3280.7 e 3.51597 689
250,000 1277.9 . 3.10650 650,000 3332.3 : 3.52274 677
260,000 1329.1 51.2 3.12356 }ggf 660,000 3384.0 g}g ' 3.52943 669
270,000 1380.3 51.2 3.13997 1on 670,000 3435.6 o 3.53600 657
280,000 1431.4 51.1 3.15576 1a26 680,000 3487.3 a7 3.54249 643
290,000 14826 | 512 samoz |5 690,000 3539.0 i 3.54888 63
300,000 1533.8 51.2 3.18577 700,000 3590.7 : 3.55518 630
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Table 6. Convergence—Continued

Northing Function XV Inff. Log XV Diff. Northing Function XV Inff. Log XV Mff
710,000 3642.4 :; 3.56139 2?; 1,060,000 5465.7 525 3.73765 422
720,000 3694.1 s 3.56751 605 1,070,000 5518.2 52.5 3.74180 b
730,000 3745.9 o 3.57356 595 1,080,000 5570.8 526 3.74592 42
740,000 37976 | g 3.57951 o 1,090,000 5623.4 526 3.75000 P
750,000 3849.4 ' 3.58539 1,100,000 5676.0 526 3.75404 404
760,000 3901.2 :'s 3.59120 g:; 1.110.000 57286 223 3 75805 401
270,000 3953 1 o 3.59694 - 1,120,000 5781.3 g 376203 398
780,000 4004.9 519 3.60259 559 1,130,000 5834.0 527 3.76597 39;
790,000 PR, o 3.60818 oo 1,140,000 5886 7 oos 3.76987 39
800,000 4108.7 ' 361370 1,150,000 5939.5 377375 388

52.8 384
810,000 4160.6 gi'z 3.61916 g;g 1,160,000 5992 3 528 3:7759 381
820,000 42125 oL _ 3.62454 539 1.170,000 6045.1 52.9 ; 7:;40 379
830,000 4264.4 . 3.62986 o 1,180,000 6098.0 52.9 3'788;3 375
840,000 4316.4 220 3.63512 520 1,190,000 6150.9 529 : 372
850,000 4368.4 : 3.64032 1,200,000 62038 3.79266
52.9 369
860,000 - 4420.4 22? 3.64546 2(1); 1,210,000 6256.7 53.0 g'gzgzs 366
870,000 - 44725 or0 3.65055 502 1,220,000 6309.7 530 3'8036: 363
880,000 4524.5 ool 3.65557 17 1,230.000 6362.7 53.1 - 20725 361
890,000 4576.6 o 3.66054 102 1.240.000 6415.8 53.0 : 357
900,000 46287 : 3.66546 1,250,000 6468.8 3.81082
910,000 4680.8 521 3.67032 :sg 1,260,000 6521.9 :i; 3.81437 gig
920,000 4733.0 52.2 3.67514 476 1,270,000 6575.1 53.2 3.81790 350
930,000 4785.2 522 3.67990 470 1,280,000 6628.3 53'2 3.82140 347
940,000 4837.3 521 3.68460 467 1,290,000 6681.5 53'2 3.82487 345
950,000 4889.6 52.3 3.68927 1,300,000 6734.7 3.82832
960,000 49418 522 3.69389 123 1,310,000 6788.0 ggg 3.83174 23(2)
970,000 4994.1 52.3 3.69846 452 1,320,000 6841.3 3.4 3.83514 338
980.000 5046.4 52.3 3.70298 448 1,330,000 6894.7 53'3 3.83852 334
990,000 5098.7 52.3 3.70746 444 1,340,000 6948.0 535 3.84186 333
1,000,000 5151.1 524 3.71190 1,350,000 7001.5 ' 3.84519
439
1,010,000 52034 | 523 3.71629 55 1,360,000 0549 | B4 | 384809 330
1,020,000 52558 | 524 3.72064 431 1,370,000 7108.4 535 3.85177 328
1,030,000 53082 | 524 3.72495 27 1,380,000 7161.9 535 3.85503 326
1,040,000 5360.7 | 525 3.72922 123 1,390,000 72155 536 3.85827 324
1.050,000 5413.2 52.5 3.73345 1,400,000 7269.1 536 3.86148 321
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Table 6. Convergence—Continued

'FM 6-300

Northing Function XV Diff. Log XV Duff. Northing Function XV Daff Log XV Dhff.
1,410,000 73297 53.6 3.86467 319 1,760,000 92260 | 902 3.96501 260
1,420,000 7376.4 537 3.86784 317 1,770,000 9281.2 55.2 3.96760 259
1,430,000 7430.1 537 3.87099 315 1,780,000 9336.4 55.2 397018 258
1,440,000 7483.9 53.8 387413 314 1,790,000 93917 | 983 3.97274 256
1,450,000 75377 | 938 3.87724 31 1,800,000 94470 | 253 397529 255
1,460,000 7591.5 53.8 3.88033 309 1,810,000 9502.4 55.4 3.97783 254
1,470,000 7645.4 53.9 3.88340 307 1,820,000 95579 | 995 4.98036 253
1,480,000 7699.3 53.9 3.88645 305 1,830,000 9613.4 | 955 398288 252
1,490,000 7753.2 53.9 3.88948 303 1,840,000 96689 | 955 3.98538 250
1,500,000 7807.2 54.0 3.89250 302 1,850,000 97245 | 558 398787 249
1,510,000 7861.2 54.0 3.89549 299 1,860,000 9780.1 5.6 3.99034 27
1,520,000 7915.3 54.1 3.80847 298 1,870,000 9835.8 | 257 399281 27
1,530,000 7969.4 54.1 390143 29 1,880,000 9so16 | 258 399527 246
1,540,000 8023.6 542 3.90437 294 1,890,000 9947.4 | 558 3.99771 244
1,550,000 8077.8 54.2 3.90729 292 1,900,000 10008 | %6 4.00013 242
1,560,000 8132.0 54.2 391020 291 56 242
1,570,000 sise3 | %3 391309 289 1.910,000 10059 56 400255 242
1,580,000 8240.6 54.3 391596 287 1,920,000 10115 56 4.00497 239
e | s ||| e | S e | 2
1,600,000 8349.3 392165 1850000 10283 6 sor212 | BT

. 283
1,610,000 8403.8 ;’:2 3.92448 280 1,960,000 10339 56 4.01448 236
1,620,000 8458.3 o 3.92728 279 1,970,000 10396 57 4.01687 239
1,630,000 8512.8 3.93007 56 401920 | +2
1,640,000 85674 | 248 3.93285 278 1.980.000 10452 56 232
54.6 276 1,990,000 10508 4.02152
1,650,000 8622.0 3.93581 2,000,000 10565 57 4.02387 235
1660000 |. se767 | %7 3.93835 274 56 230
1,670,000 87314 | 947 3.94108 273 2,010,000 10621 57 402617 e
1,680,000 g86.2 | 48 3.94380 272 2,020,000 10678 56 402849 227
1,690,000 aaro | 48 3.94650 270 2,030,000 10734 57 403076 230
1,700,000 8895.9 549 3.94919 269 2,040,000 10791 57 403306 229
2,050,000 10848 4.03535
1,710,000 sos0.8 | 549 3.95186 267 2,060,000 10904 % 403759 | 224
1,720,000 90057 | 549 3.95452 266 2,070,000 10961 57 4.03985 226
1,730,000 90607 | 90 395716 264 2,080,000 11018 57 aoa210 | 2%
1,740,000 as7 | %50 3.95979 263 2,090,000 11075 > 4.04434 224
1,750,000 91708 | 351 396241 262 2,100,000 11132 57 1.04657 | 2%
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Table 6. Convergence—Continued
Northing Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.
2,110,000 . 11189 57 4.04879 ::? 2,460,000 13228 60 4.12149 ig:
2,120,000 11246 57 4.05100 2,470,000 13287 59 4.12343 195
2,130,000 11303 57 4.05319 219 2,480,000 13347 60 4.12538
2,140,000 58 223 59 192
> 150 000 11361 ol 4.05542 ol 2,490.000 13406 o 412730 194
[ 11418 4.05759 2,500,000 13466 4.12924

193
2,160,000 11475 57 405975 216 2,510,000 13526 60 413117 192
2.170,000 11533 58 406194 219 2,520,000 13586 60 4.13309 192
2,180,000 11590 57 4.06408 214 2,530,000 13646 60 4.13501 190
2,190,000 11648 58 4.06625 217 2,540,000 13706 60 4.13691 190
2,200,000 11705 57 4.06837 212 2,550,000 13766 60 4.13881

189
2,210,000 11763 58 4.07052 215 2,560,000 13826 60 4.14070 188
2,220,000 11821 58 4.07265 213 2,570,000 13886 60 4.14258 190
2,230,000 11879 58 407478 213 2,580,000 13947 61 4.14448 187
2,240,000 11937 58 40769 212 2,590,000 14007 60 4.14635 188
2,250,000 11995 58 407900 210 2,600,000 14068 61 4.14823

185
2,260,000 12053 58 08110 210 2,610,000 14128 60 4.15008 187
2,270,000 12111 58 408313 208 2,620,000 14189 61 4.15195 186
2,280,000 12169 58 4.08525 207 2,630,000 14250 61 4.15381 186
2,290,000 12227 58 4.08732 207 2,640,000 14311 61 4.15567 185
2,300,000 12285 58 4.08938 206 2,650,000 14372 61 4.15752
2,310,000 12344 59 4.09146 208 2,660.000 14433 61 4.15936 ig;
2,320,000 12402 gg 4.09349 ;gz 2,670.000 14494 61 4.16119 182
2,330,000 12461 s 4.09555 205 2,680,000 14555 61 4.16301 182
2,340,000 12519 oo 4.09757 o0s 2,690,000 14616 61 4.16483 184
2,350,000 12578 4.09961 2,700,000 14678 62 4.16667
2,360,000 12636 58 4.10161 200 2,710,000 14739 61 4.16847 180
2,370,000 12695 59 4.10363 202 2,720,000 14801 62 4.17029 182
2,380,000 12754 59 4.10565 202 2,730,000 14862 61 4.17208 179
2,390,000 12813 59 4.10765 200 2,740,000 14924 62 4.17389 181
2,400,000 12872 59 4.10965 200 2,750,000 14986 62 4.17569 180
2,410,000 12931 59 4.11163 198 2,760,000 15048 62 4.17748 179
2,420,000 12990 59 4.11361 198 2,770,000 15110 62 4.17926 178
2,430,000 13049 59 4.11558 197 2,780,000 15172 62 4.18104 178
2,440,000 13109 €0 4.11757 199 2,790,000 15234 62 4.18281 177
2,450,000 13168 59 4.11952 195 2,800,000 15296 62 4.18458 177
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\\
Table 6. Convergence—Continued
Northing Funetion XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.
2,810,000 15359 63 4.18636 178 3,160,000 17603 66 4.24559 163
2,820,000 15421 62 4.18811 175 3,170,000 17669 66 4.24721 162
2,830,000 15484 63 4.18988 177 3,180,000 17735 66 4.24883 162
2,840,000 15546 62 4.19162 174 3,190,000 17801 66 4.25044 161
2,850,000 15609 63 4.19338 176 3,200,000 17868 67 4.25208 164
174
2,860,000 15672 g 4.19512 175 3,210,000 17934 66 4.25368 160
2,870,000 15735 63 4.19687 173 3,220,000 18001 67 4.25530 162
2,880,000 15798 63 4.19860 173 3,230,000 18067 66 4.25689 159
2,890,000 15861 63 420033 172 3,240,000 18134 67 4.25849 160
2,900,000 15924 4.20205 3,250,000 18201 67 4.26010 161
7

2910,000 15987 gj 4.20377 :72 3,260,000 18268 67 4.26169 159
2,920,000 16051 63 4.20550 170 3.270,000 18335 67 4.26328 159
2,930,000 16114 6 4.20720 172 3,280,000 18403 68 4.26489 161
2,940,000 16178 64 4.20892 172 3,290,000 18470 67 4.26647 158
2,950,000 16242 4.21064 3,300,000 18538 68 4.26806 159

63 168 67 157
2960.000 16305 4.21232 3,310,000 18605 4.26963 P
2,970,000 16369 64 4.21402 170 3,320,000 18673 68 427121 158
2,980,000 16433 b4 421572 170 3,330,000 18741 68 427279 158

64 168 68 158
2,990,000 16497 4.21740 3,340,000 18809 4.27437
3,000,000 16561 b4 4.21909 160 3,350.000 18877 68 4.27593 156
3,010,000 16626 g:’ 422079 :;(7) 3,360,000 18945 23 427749 :gg
3,020,000 16690 65 4.22246 168 3,370,000 19014 o8 4.27907 155
3,030,000 16755 61 4.22414 166 3,380,000 19082 s 4.28062 157
3,040,000 16819 65 4.22580 168 3,390,000 19151 o8 4.28219 154
3,050,000 16884 4.22748 3,400,000 19219 428373 '
3,060,000 16949 g 4.22914 :2‘75 3.410,000 19288 gg 4.28529 ::g
3,070,000 17014 65 4.23081 165 3,420,000 19357 70 4.28684 157
3,080,000 17079 65 4.23246 165 3,430,000 19427 69 4.28841 154
3,080,000 17144 65 4.23411 165 3,440,000 19496 p 4.28995 153
3,100,000 17209 4.23576 3,450,000 19565 - 4.29148
3,110,000 17274 z 4.23739 :z 3,460,000 19635 (7;2 4.29303 155
3,120,000 17340 66 4.23905 165 3,470,000 19704 70 4.29455 1:2
3.130,000 17406 65 4.24070 162 3,480,000 19774 7 4.29609 : 4
3,140,000 17471 o 4.24232 o 3,490,000 19844 7 4.29763 1::
3,150,000 17537 4.24396 3,500,000 19914 4.29916 ’
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Table 6. Convergence—Continued

Northing Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.
70 152 75 145
3,510,000 19984 7 4.30068 154 3,860,000 22532 % 4.35280 146
3,520,000 20055 0 4.30222 152 3,870,000 22608 . 4.35426 144
3,350,000 20125 7 4.30374 153 3,880,000 22683 76 4.35570 145
3,540,000 20196 n 4.30527 152 3,890,000 22759 7 435715 145
3,550,000 20267 4.30679 3,900,000 22835 4.35860
70 150 ' 6 144
3,560,000 20337 7 4.30829 151 3,910,000 22911 7 4.36004 146
3,570,000 20408 7 4.30980 153 3.920.000 22988 76 4.36150 143
3,580,000 20480 7 431133 150 3.930,000 23064 7 4.36293 145
3,590,000 20551 7 431283 3,940,000 23141 - 4.36438 144
20622 150 3,950,000 23218 36
3,600,000 4.31433 4.36582
_ 72 151 3,960,000 23295 n 144
3_610'0«) 20694 79 4.31584 151 i v 77 4.36726 144
3,620,000 20766 n 431735 119 3,970,000 23372 78 4.36870 144
3,630,000 20837 . 4.31884 3,980,000 23450 77 437014
50908 149 3,990,000 23527 5 143
3,640,000 4.32033 78 4.37157
, 73 152 4,000,000 23605 143
3,650,000 20982 4.32185 e 4.37300
; 72 148 4,010,000 23683 - 4.37444 144
3,660,000 21054 . 4.32333 8 ) 142
- 149 4,020,000 23761 4.37586
3,670,000 21126 4.32482 79 145
73 150 4,030,000 23840 4.37731
3,680,000 21199 4.32632 78 141
- 149 4,040,000 23918 437872
3,690,000 21272 3 4.32781 4050.000 23997 79 144
3,700,000 21345 4.32930 149 o 4.38016
73
3,710,000 21418 73 4.33078 ::g 4,060,000 24076 ;3 4.38158 142
3,720,000 21491 73 4.33226 147 4,070,000 24155 79 4.38301 143
3,730,000 21564 4 4.33373 149 4,080,000 24234 79 4.38443 142
3,740,000 21638 7 4.33522 146 4,090,000 24313 80 4.38584 141
2.750,000 21711 : 4.33668 4,100,000 24393 4.38727 143
74 148
3,760,000 21785 24 4.33816 147 4,110,000 24473 80 4.38869 142
3,770,000 21859 24 4.33963 147 4,120,000 24553 80 4.39010 141
3,780,000 21933 . 4.34110 148 4.130,000 24633 80 4.39152 142
3,790,000 22008 74 4.34258 146 4,140,000 24713 80 4.39293 141
3,800,000 22082 4.34404 4,150,000 24794 81 4.39435 142
75 147
3,810,000 22157 1 4.34551 145 4,160,000 24874 80 4.39575 140
3,820,000 22231 . 4.34696 146 4,170,000 24955 81 4.39716 141
3,830,000 221306 25 4.34842 146 ) 4,180,000 25036 81 4.39856 140
3,840,000 22381 7;; 4.34988 147 4,190,000 25118 82 4.39999 143
3,850,000 22457 4.35135 4,200,000 25199 81 4.40138 139
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Table 6. Convergence—Continued

FM 6-300

Northing Function XV Diff. Log XV Daff. Northing Function XV Diff. Log XV Diff.
4,210,000 25281 82 4.40279 141 4,560,000 28275 89 4.45140 137
4,220,000 25363 82 4.40420 141 4,570,000 28365 90 4.45278 138
4,230,000 25445 82 4.40560 140 4,580,000 28455 90 4.45416 138
4,240,000 25527 82 4.40700 140 4,590,000 28545 90 4.45553 137
4,250,000 25610 83 4.40841 141 4,600,000 28635 90 4.45690 137
4,260,000 25692 82 4.40980 139 4,610,000 28726 91 4.45828 138
4,270,000 25775 83 4.41120 140 4,620,000 28817 91 4.45965 137
4,280,000 25859 84 4.41261 141 4,630,000 28908 91 446102 137
4,290,000 25942 83 4.41400 139 4,640,000 29000 92 4.46240 138
4,300,000 26025 83 4.41539 139 4,650,000 29091 91 4.46376 136
4,310,000 26109 s: 4.41679 ::g 4,660,000 29183 22 4.46513 ig;
4,320,000 26193 84 441819 139 4,670,000 29276 92 4.46651 136
4,330,000 26277 85 4.41958 140 4,680,000 29368 03 4.46787 138
4,340,000 26362 4.42098 4,690,000 29461 4.46925
4,350,000 26446 84 4.42236 138 4,700,000 29554 93 4.47062 137
4,360,000 26531 85 4.42375 139 4,710,000 29647 93 4.47198 136
4,370,000 26616 85 4.42514 139 4,720,000 29740 93 4.47334 136
4,380,000 26702 86 4.42654 140 4,730,000 20834 94 4.47471 137
4,390,000 26787 85 4.42792 138 4,740,000 29928 94 4.47608 187
4,400,000 26873 86 4.42932 140 4,750,000 30023 95 4.47745 137

86 i 138 o 136
4,410,000 26959 o 4.43076 139 4,760,000 30117 o 4.47881 13
4,420,000 27045 o 4.43209 138 4,770,000 30212 o 4.48018 a6
4,430,000 27131 o 4.43347 139 4,780,000 30307 o 4.48154 19
4,440,000 27218 o7 4.43486 138 4,790,000 30403 o 4.48292 o

4,450,000 27305 4.43624 4,800,000 30498 4.48427
87 138 9 137

4,460,000 27392 4.43762 138 4,810,000 30594 4.48564
4,470,000 27479 87 4.43900 139 4,820,000 30691 97 4.48701 137
4,480,000 27567 88 4.44039 137 4,830,000 30787 96 4.48837 136
4,490,000 27654 87 4.44176 138 4,840,000 30884 97 4.48973 136
4,500,000 27742 88 4.44314 4,850,000 30081 97 4.49110 137
) " 139 ) 98 137

4,510,000 27831 4.44453 137 4,860,000 31079 4.49247
4,520,000 27919 88 4.44590 138 4,870,000 31177 98 4.49383 136
4,530,000 28008 89 4.44728 138 4,880,000 31275 % 4.48520 137
4,540,000 28097 89 4.44866 137 4,890,000 31373 98 4.49656 136
4,550,000 28186 89 , 4.45003 4,900,000 31472 99 4.49792 136
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FM 6-300

Table 6. Convergence—Continued

Northing | Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.
98 135 111 137
4,910,000 31570 4.49927 5,260,000 35238 11 454701 137
4,920,000 31670 100 4.50065 138 5,270,000 35349 11 4.54838 136
4,930,000 31769 98 4.50200 135 5,280,000 35460 12 454974 137
4,940,000 31869 100 4.50337 137 5,290,000 35572 12 4.55111 136
4,950,000 31969 100 4.50473 136 5,300,000 35684 4.55247
113 138
4,960,000 32070 101 4.50610 137 5,310,000 35797 13 4.55385 137
4,970,000 32170 100 4.50745 135 5,320,000 35910 13 4.55522 136
4,980,000 32272 102 4.50883 138 5,330,000 36023 4 4.55658 137
4,990,000 32373 101 4.51018 135 5.340,000 36137 115 4.55795 138
5,000,000 32475 102 4.51155 137 5,350,000 36252 4.55933
114 137
5,010,000 32577 102 4.51291 136 5,360,000 36366 s 4.56070 137
5,020,000 32679 102 4.51427 136 5,370,000 36481 e 4.56207 128
5,030,000 32782 103 4.51564 137 5,380,000 36597 s 4.56345 136
5.040,000 32885 103 4.51700 136 5,390,000 36712 17 4.56481 138
5,050,000 32988 103 4.51836 136 5,400,000 36829 4.56619
116 137
5,060,000 33092 104 451972 136 5,410,000 36945 17 4.56756 137
5,070,000 33196 104 4.52109 137 5,420,000 37062 18 4.56893 138
5,080,000 33300 104 4.592244 135 5,430,000 37180 18 4.57031 138
5,090,000 33405 105 4.52381 137 5,440,000 37298 118 4.57169 137
5,100,000 33510 105 452517 136 5,450,000 37416 4.57306
138
5,110,000 33615 105 4.52653 136 5,460,000 37535 : :g 4.57444 137
5,120,000 33721 106 452790 137 5,470,000 37654 120 457581 138
5,130,000 33827 106 4.52926 136 5,480,000 37774 120 457719 138
5,140,000 33933 106 4.53062 136 5,490,000 37894 121 4.57857 139
5,150,000 34040 107 4.53199 137 5,500.000 38015 4.57996
5,160,000 34147 107 4.53335 136 5,510,000 38136 121 4.58134 138
5,170,000 34251 107 4.53471 136 5,520,000 38257 121 458271 137
5,180,000 34362 108 4.53608 137 5,530,000 38379 122 4.58409 138
5,190,000 34470 108 4.53744 136 5,540,000 38501 122 4.48547 158
5,200,000 34579 109 4.53881 137 5,550,000 38624 123 4.58686 139
123
5,210,000 34688 :gg 454018 :22 5,560,000 38747 o4 :ga;; :22
5,220,000 34797 110 4.54154 . 5,570,000 38871 124 562 128
5,230,000 34907 110 4.54291 a7 5,580,000 38995 125 Lsotol o6
5,240,000 35017 110 4.54428 136 5,590,000 39120 25 . 28
5,250,000 35127 4.54564 5,600,000 39245 4.59378
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Table 6. Convergence—Continued

FM 6-300

Northing Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff,
5,610,000 39370 :;Z 459517 i gz 5,960,000 44094 : :; 464438 :::
5,620,000 39496 127 4.59655 140 5,970,000 44239 146 4.64581 143
5,630,000 39623 127 459795 139 5,980,000 44385 147 4.64724 143
5,640,000 39750 128 4.59934 139 5,990,000 44532 147 4.64867 143
5,650,000 39878 4.60073 6,000,000 44679 4.65010
5,660,000 40006 128 460213 140 6,010,000 44826 147 465153 143
5,670,000 40134 128 4.60351 138 6,020,000 44975 149 4.65297 144
5,680,000 40263 129 4.60491 140 6,030,000 45124 149 465441 144
5,690,000 40393 130 460631 140 6,040,000 45274 150 4.65585 144
5,700,000 40523 130 4.60770 139 6,050,000 45424 150 4.65729 144
5,710,000 40653 130 4.60909 139 6.060,000 45575 : :; 4.65873 :::
5,720,000 40784 131 4.61049 140 6,070,000 45727 152 4.66017 144
5,730,000 40916 132 4.61189 140 6,080,000 45879 1'53 4.66161 145
5,740,000 41048 132 4.61329 140 6,090,000 46032 ey 4.66306 145
5,750,000 41181 133 4.61470 141 6.100.000 46186 4.66451
5,760,000 41314 133 4.61610 140 6,110,000 46340 154 4.66596 145
5,770,000 41447 133 461749 139 6.120,000 46495 155 4.66741 145
5,780,000 41582 135 4.61891 142 6,130,000 46651 156 4.66886 145
5,790,000 416 134 4.62030 139 6,140,000 46807 156 467031 145
5,800,000 41852 136 4.62172 142 6.150,000 46965 158 467177 146
5,810,000 41988 136 4.62313 141 6.160.000 47123 18 4.67323 146
5,820,000 42124 136 4.62453 140 6,170,000 47281 158 4.67469 146
5,830,000 42261, 137 4.62594 141 6,180,000 47441 160 467615 146
5,840,000 42308 137 4.62735 141 6.190,000 47601 160 4.67762 M7
5,850,000 42537 139 4.62877 142 6,200,000 47761 160 4.67907 145
5,860,000 42675 138 4.63017 140 6,210,000 47923 162 4.68054 147
5,870,000 42814 139 463159 142 6,220,000 48078 155 4.68195 141
5,880,000 42954 140 4.63300 141 6,230,000 48241 163 4.68342 147
5,890,000 43095 141 4.63443 143 6.240,000 48405 164 4.68489 147
5,900,000 43236 141 4.63585 142 6,250,000 48570 165 468637 148

141 141 165 147
5,910,000 43377 4.63726 6.260,000 48735 4.68784
5,920,000 43519 142 4.63868 142 6.270,000 48901 166 4.68932 148
5,930,000 43662 143 4.64010 142 6,280,000 49068 167 4.69080 148
5,940,000 43805 143 464152 142 6,290,000 49236 168 4.69228 148
5,950,000 43950 145 4.64296 144 6.300,000 49404 168 4.69376 148
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FM 6-300

Table 6. Convergence—Continued

Northing Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.
6,310,000 49574 ;Zg 4.69525 ::g 6,660,000 56067 ;82 4.74871 izs
6,320,000 49744 i 4.69674 149 6,670,000 56270 20 475028 s
6,330,000 49915 172 4.69823 150 6,680,000 56475 206 475186 i
6,340,000 50087 172 4.69973 148 6,690,000 56681 oo 475344 58
6,350,000 50259 470121 6,700,000 56888 475502 158
6,360,000 _ 50433 :;: 4.70271 :zg 6,710,000 57096 zg 4.75661 ;22
6,370,000 50607 175 4.70421 150 6,720,000 57305 210 4.75819 159
6,380,000 50782 176 4.70571 150 6,730,000 57515 212 4.75978 160
6,390,000 50958 177 470721 151 6,740,000 57727 213 4.76138 160
6,400,000- 51135 4.770872 6,750,000 57940 4.76298

178 151 213 159
6,410,000 51313 179 4.71023 151 6,760,000 58153 o16 476457 o1
6,420,000 51492 179 471174 151 6,770,000 58369 o 4.76618 o1
6,430,000 51671 181 4.71325 159 6,780,000 58585 o8 4.76779 o1
6,440,000 51852 181 47477 151 6,790,000 58803 ol 476940 o1
6,450,000 52033 4.71628 6,800,000 59021 477101

182 152 220 161
6,460,000 52215 184 4.71780 159 6,810,000 59241 220 477262 63
6,470,000 52399 184 471932 153 6,820,000 59463 222 4.77425 o2
6,480,000 52583 185 4.72085 159 6,830,000 59685 94 4.77587 o
6,490,000 52768 186 4.72237 153 6,840,000 59909 vor 477749 163
6,500,000 52954 472390 6,850,000 60134 477912
6,510,000 53141 187 472543 153 6,860,000 60361 227 478076 164
6,520,000 53329 188 4.72696 153 6,870,000 60589 228 4.78239 163
6,530,000 53518 189 4.72850 154 6,880,000 60818 229 4.78403 164
6,540,000 53708 190 4.73004 154 6,890,000 61049 231 478568 165
6,550,000 53899 191 4.73158 154 6,900,000 61281 232 478733 165
6,560,000 54091 192 473313 155 6,910,000 61514 zgs 478897 164
6,570,000 54284 193 4.73467 154 6,920,000 61749 036 4.79063 166
6,580,000 54478 194 4.73622 155 6,930,000 61985 937 4.79229 166
6,590,000 54673 195 473777 155 6,940,000 62222 239 4.79394 165
6,600,000 sag69 | !¢ 473933 156 6,950,000 62461 479561 167
6,610,000 ss066 | 197 4.74088 165 6,960,000 62702 ;:: 479728 16;
6,620,000 55264 198 4.74244 156 6.970.000 62943 24 4.79895 '
6,630,000 55463 | %P 4.74400 156 6,980,000 63187 4 4.80063 168
6,640,000 55663 200 4.74557 157 6,990,000 63432 245 4.80231 168
6.650,000 55864 201 474713 156 7,000,000 63678 246 4.80399 168




Table 6. Convergence—Continued

FM 6-300

Northing | Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff,
) 312 185
7,010,000 63926 ;:g 4.80568 :23 7,360,000 Zig?g a1 :.22;;? o
7,020,000 64175 951 4.80737 169 7.370.000 o 317 ) -871 o 185
7,030,000 64426 053 4.80906 70 7.380,000 14350 320 4-87303 187
7,040,000 64679 954 4.81076 1 7,390,000 4 392 . 187
7,050,000 64933 4.81247 7,400,000 74972 4.87490
324 187
7,060,000 65189 ; 2(7; 4.81417 :Z? 7,410,000 ;2(2:2;;; 207 : :;:(7;57’ 188
7,070,000 65446 059 4.81588 179 7.420,000 o6 329 4.88054 189
7,080,000 65705 061 4.81760 172 7,430,000 Teons 331 <8820 189
7,090,000 65966 262 4.81932 17 7,440,000 234 _ 190
7,100.000 66228 4.82104 7,450,000 v 76617 4.88433
7,110,000 66492 322 4.82277 : ;g 7,460,000 76953 ggg 4.88623 1‘;’8
7,120,000 66758 267 4.82450 i 7,470,000 77292 a1 4.88813 o9
7,130,000 67025 270 4.82624 s 7,480,000 77633 sa4 4.89005 1o
7,140,000 67295 971 4.82798 175 7,490,000 71977 347 4.89197 102
7,150,000 67566 482973 7 7,500,000 78324 4.89389
7,160,000 67838 zzz 4.83147 : Z; 7,510,000 78673 ;;2 4.89583 :3::
7,170,000 68113 276 4.83323 e 7.520,000 79025 o 4.89776 1o
7,180,000 68389 078 4.83499 170 7.530,000 79380 o 4.89971 o
7,190,000 68667 280 4.83675 17 7,540,000 79737 o 4.90166 190
7,200,000 68947 483852 7,550,000 80097 4.90362
7210000 69229 3:42 4.84029 11;; 7,560,000 80460 222 4.90558 l1 gf;
7,220,000 69513 286 4.84207 178 7,570,000 80826 369 4.90755 198
7,230,000 69799 088 4.84385 19 7,580,000 81195 o, 4.90953 o8
7,240,000 70087 289 4.84564 178 7,590,000 81566 iy 491151 199
7,250,000 70376 4.84742 7,600,000 81941 491350
7.260.000 70668 ;zj - 4.84922 :g? 7,610,000 82318 ;;17 4.91549 ;3‘:
7,270,000 70962 095 4.85103 180 7,620,000 82699 - 4.91750 !
7,280,000 71257 298 4.85283 81 7,630,000 83082 o 4.91951 2!
7:250.000 71555 300 485464 182 7,640,000 saseo [ ' 4.92153 o
7.300.000 71855 4.85646 7,650,000 83859 4.92355
: 393 203
7.310,000 72157 ggj 4.85828 182 7:660,000 84252 396 4.92558 204
7,320,000 72461 206 4.86010 182 7,670,000 84648 00 4.92762 b04
183 7,680,000 85048 4.92966
7,330,000 72767 308 4.86193 164 680, 402 P 205
7,690,000 . 85450 4.93171
7,340,000 73075 311 4.86377 184 7-700 pod soan 407 s oans 207
7.350.000 73386 4.86561 700,
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Table 6. Convergence—Continued

. N
Northing | Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.

409 206 564 2381

7,710,000 86266 4.93584 8,060,000 103149 5.013465
7,720,000 86679 413 4.93791 207 9,070,000 103718 569 5.015854 2389
7,730,000 87096 417 4.94000 209 8,080,000 104293 ‘;’;‘Z 5.018255 z:g;

7,740,000 87516 420 4.94209 209 8,090,000 104873 5.020664
7,750,000 87939 423 4.94418 209 8,100,000 105460 587 5.023088 2424
428 211 593 2435

7,760,000 88367 4.94629 8,110,000 106053 |« 5.025523
7,770,000 88797 430 4.94840 211 8,120,000 106651 P98 5.027965 2442
7,780,000 89232 435 4.95052 212 8,130,000 07256 | % 5.030422 2457
7,790,000 89670 438 4.95265 213 8,140,000 107868 612 5.032893 2471
7,800,000 90113 443 4.95479 214 8,150,000 108486 | 8 5.035374 2481
7,810,000 90559 :;g 4.95693 Z:; 8,160,000 109110 zz‘: 5.037865 2;3;

7,820,000 91009 4.95908 8,170,000 109741 5.040369
7,830,000 91463 454 496125 217 8,180,000 110379 | 538 5.042886 2517
7,840,000 91921 458 4.96341 216 8,190,000 111023 644 5.045413 2521
462 218 652 2543

7,850,000 92383 4.96559 8,200,000 111675 5.047956
7,860,000 92849 466 4.96778 219 8,210,000 nzss | =8 5.050507 2551
7,870,000 93320 471 4.96997 219 8,220,000 112999 666 5.053075 2568
7,880,000 93795 475 497218 221 8,230.000 nserz | o 5.055654 2579
7,890,000 94274 479 4.97439 221 8,240,000 nass | %! 5.058248 2594
484 223 688 2605

7,900,000 94758 4.97662 8,250,000 115041 5.060853

2619
7,910,000 95246 :gg 4,97885 ZZi 8,260,000 115737 ssi 5.063472 2634
7,920,000 95738 107 498108 05 8,270,000 116441 112 5.066106 Joa7
7,930,000 96235 502 498333 926 8,280,000 117153 790 5.068753 2661
7,940,000 96737 507 4.98559 007 8,290,000 117873 708 5.071414 Y674

7,950,000 97244 4.98786 8,300,000 118601 5.074088
7,960,000 97755 zi é 499014 Zzg 8,310,000 119338 Zi; 5.076779 3‘753;
7,970,000 98271 co1 499243 s 8,320,000 120083 750 5.079482 o
7,980,000 98792 - 499472 a1 8,330,000 120837 763 5.082200 iy
7,990,000 99318 v 499703 - 8,340,000 121600 . 5.084934 o

8,000,000 99850 4.99935 8,350,000 122371 5.087679
8,010,000 100386 zig 5.001673 2:;;2 8,360,000 123153 ;;2) 5.090445 ZZ:‘;
8,020,000 100928 o4r 5004012 5347 8,370,000 123943 s 5.093222 oy
8,030,000 101475 552 5.006359 2356 8,380,000 124743 810 5.096016 2811
8,040,000 102027 558 5.008715 2369 8,390,000 125553 819 5.098827 2894

8,050,000 102585 5.011084 8,400,000 126372 5.101651
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Table 6. Convergence—Continued

FM 6-300

Northing Function XV Diff. Log XV Diff. Northing Function XV Diff. Log XV Diff.
8,410,000 127202 :ig 5.104494 ;Z;Z 8,660,000 151894 i :3; 5.181541 gggz
8,420,000 128042 851 5.107352 o877 8,670,000 153071 1196 5.184893 2380
8,430,000 128893 861 5.110229 5899 8,680,000 154267 1213 5.188273 5400
8,440,000 129754 872 5.113121 9909 8,690,000 155480 1239 5.191675 3497
8,450,000 130626 5.116030 8,700,000 156712 5.195102
5.460.000 31510 884 s 118050 2929 8,710,000 157962 :;58 5.198553 2:3;
8:470:000 122004 894 5:121901 2042 8,720,000 159232 1990 5.202030 3505
8,480,000 133310 06 1 5124863 2962 S0 00922 | uaog | 20953 g5
5 450,000 L3428 918  Lovais 2080 8,740,000 161831 1331 5.209062 3557

490, 930 9999 8,750,000 163162 5.212619
8,500,000 135158 5.130842

1352 3584
8,510,000 136101 943 | 5133861 3019 2‘332‘333 :245:;; 1373 5'2162(1)3 3609
8,520,000 137055 %4 1 5136895 3034 8780, T 3640
8,530,000 138023 968 5.139951 3056 750000 167285 1419 D223402 | 66
5 240,000 196001 980 - Lind 3073 8,790,000 168702 1442 5.227120 3697
040, 994 3095 8,800,000 170144 5.230817
8,550,000 139997 5.146119

1466 3726
oo | s | 00| sm |ote || poe | | o | 550 |
8,570,000 142026 1036 5.152368 5156 8‘830'000 174616 1516 5'242084 3787
8,580,000 143062 1050 5155524 3176 8'840l000 176158 o4z 5.245902 3818
8.59.000 144112 1064 5.158700 3195 8'850'000 177726 1068 5.249751 3849
8,600,000 145176 5.161895 R ’
8,610,000 146256 igsg 5.165114 gz;z 8,860,000 179322 :zzg 5.253634 gsfg
8,620,000 147351 1111 5.168353 3969 8,870,000 180945 1652 5.257547 3947
8,630,000 148462 1128 5.171615 e 8,880,000 182597 1689 5.261494 5080
8,640,000 149590 1143 5.174903 o 8,890,000 184279 1719 5.265476 1016
8,650,000 150733 5.178208 8,900,000 185991 5.269492
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EASTING — THOUSANDS

900 —

CORRECTION
SIGN

Table 6a. Grid Coverage Nomograph

TRUE TO GRID AZIMUTH
NORTHERN HEMISPHERE

FOR SOUTHERN HEMISPHERE,

SUBTRACT NORTHING FROM 10,000,000
USE OPPOSITE SIGN OF CORRECTION
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CONVERSION
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; NS TN NONTRSS 3 ]
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Table 8a. Second Term in Convergence Computation, Geographic Coordinates (Degrees)
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Table 9. Alphabetical Star List

FM 6-300

Star Constellation No. Magnitude
Acamar, Theta ( § ) Eradani Eridanus 12 3.4
Achernar, Alpha ( @ ) Eridani Eridanus 9 0.6
Acrux, Alpha ( @ ) Crucis Crux 42 1.0
Adhara, Epsilon ( € ) Canis Majoris Canis Major 26 1.6
Aldebaran, Alpha ( @ ) Tauri Taurus 15 1.1
Alhena, Gamma ( Y ) Geminorum* Gemini 24 1.9
Alioth, Epsilon ( € ) Ursae Majoris Ursa Major 45 1.7
Alkaid, (Benetnasch), Eta ( 1] ) Ureae Majoris Ursa Major 48 1.9
Al Na'ir, Alpha ( @ ) Gruis Grus 71 2.2
Alnilam, Epsilon ( ¢ ) Orionis Orion 20 1.7
Alnitak, Zeta ( § ) Orionis* Orion 21 2.0
Alpha ( @ ) Ceti, Menkar** Cetus 13 2.8
Alpha ( @ ) Persei, Mirfak Perseus 14 1.9
Alpha ( @ ) Tri Aust, Atria Jdriangulum Australe ......................... 58 1.9
Alphard, Alpha ( @ ) Hydrae Hydra 35 22
Alphecca, Alpha ( @) Coronae Bor Corona Borealis .......................... 55 2.3
Alpheratz, Alpha ( @ ) Andromedae Andromeda 1 2.1
(Al Suhail), Suhail, Lambda ( A ) Velorum Vela (Argo) 33 2.2
Altair, Alpha ( @ ) Aquilae Aquila 66 0.9
Ankaa, Alpha ( @ ) Phoenicig** Phoenix 4 2.4
Antares, Alpha ( @ ) Scorpii Scorpius 57 1.2
Arcturus, Alpha ( @ ) Bootis Bootes 51 0.2
Atria, Alpha (@ ) Tri Aust Triangulum Australe ....................... 58 1.9
Avior, Epsilon ( ¢ ) Carinae Carina (Argo, Vela) .................... 32 1.7
Bellatrix, Gamma (Y ) Orionis Orion 18 1.7
Beta ( ﬁ ) Centauri, Hadar Centaurus 49 0.9
Beta ( ﬁ ) Crucis, Mimosa®* Crux 44 1.5
Beta ( ﬁ ) Hydri*** Hydra 3 29
Betelgeuse, (Betelgeux), Alpha ( @ ) Orionis Orion 22 0.1
Canopus, Alpha ( @ ) Carinea Carina (Argo, Vela) ........................ 23 0.9
Capella, Alpha ( @ ) Aurigae Auriga 17 0.2
Caph, Beta ( ﬁ ) Cassiopeiae® Cassiopeia 2 2.4
Castor, Alpha ( @) Geminorum® ...... Gemini 28 . 1.6
Delta ( § ) Canis Majoris, Wezen* Canis Major 27 2.0
Deneb, Alpha ( @) Cygni Cygnus 68 13
Denebola, Beta ( ﬁ ) Leonis Leo 39 22
Diphda, (Deneb Kaitos), Beta ( § ) Ceti Cetus 6 22
Dschubba, Delta ( § ) Scorpii** Scorpius 56 2.5
Dubhe, Alpha ( @ ) Ursae Majoris Ursa Major 38 1.9
Elnath, (El Nath), Beta ( B ) Tauri Taurus 19 1.8
Eltanin, (Eltamin), Gamma (‘Y ) Draconis Draco 62 2.4
Enif, Epsilan ( ¢ ) Pegasi Pegasus 70 25
Epsilon ( € ) Carinae, Avior Carina (Argo, Vela) ...... 32 1.7
Fomalhaut, Alpha (@ ) Piscis Austrini Piscis Austrinus 72 1.3
Gacrux, Gamma ( 7Y ) Crucis Crux 43 1.6
Gamma ( Y ) Cassiopeiae* Cassiopeia 7 1.6—2.8
Gamma (Y ) Velorum, (Gamma Argus)* Vela (Argo) 31 1.9
Gamma (Y ) Geminorum, Alhena* Gemini 24 19
Gignah, Gamma ( 7Y ) Corvi** Corvus 41 2.8
Hadar, Beta ( ﬁ ) Centauni Centaurus 49 0.9
Hamal, Alpha ( @ ) Arietis Aries 11 2.2
Kaus Australis, Epsilon ( € ) Sagittarii Sagitta 63 1.9
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Table 9. Alphabetical Star List—Continued

Star Constellation No. Magnitude
Kochab, Beta ( ﬁ ) Ursae Minoris Ursa Minor 54 2.2
Markab, Alpha ( @ ) Pegasi Pegasus 73 2.6
Menkar, Alpha ( @ ) Ceti** Cetus 13 28
Menkent, Theta ( § ) Centauri Centaurus 50 23
Merak, Beta ( ﬁ ) Ursae Majoris® Ursa Major 37 2.4
Miaplacidus, Beta ( § ) Carinae Caring (AYO0) ....ceeeeeerreeeeeeereeernereeee e 34 1.8
Mimosa, Beta ( § ) Crucis® Crux 44 1.6
Mirfak, (Marfak), Alpha (g ) Persei Perseus 14 1.9
Mizar, Zeta ( $ ) Ursae Majoris* Ursa Major 48 2.4
Nunki, Sigma ( 0 ) Sagittarii Sagitta 85 21
(Octantis), Nu ( ¥ ) Octantis**® Octans 69 3.7
Peacock, Alpha ( @ ) Pavonis Pavo 67 2.1
Phecda, Gamma (‘Y ) Ursae Majoris® Ursa Major 40 25
Polaris, Alpha ( @ ) Ursae Minoris*** Ursa Minor 10 21
Pollux, Beta ( ﬁ ) Geminorum Gemini 80 1.2
Procyon, Alpha (@ ) Canis Minorie Canis Minor 29 0.6
Rasalhague, Alpha ( @ ) Ophiuchi Ophiuchus 81 2.1
Regulus, Alpha ( @ ) Leonis Leo 38 1.3
Rigel, Beta (3 ) Orionis Orion 16 0.3
Rigil Kentaurus, Alpha ( @ ) Centauri Centaurus ‘62 0.1
Ruchbah, Delta ( § ) Cassiopeiae® Cassiopeia 8 28
Sabik, Eta ( 7 ) Ophiuchi Ophiuchus 59 2.6
Scaula, (Shaula), Lambda (7 ) Scorpii Scorpius 80 1.7
Schedar, (Schedir), Alpha ( @ ) Cassiopeiae Cassiopeia 5 2.3
Sirius, Alpha ( @ ) Canis Majoris Canis Major 25 -1.6
Spica, Alpha (@ ) Virginis Virgo 47 1.2
Suhail, (Al Suhail), Lambda ( A ) Velorum Vela (Argo) 33 2.2
Theta ( @ ) Centauri, Menkent Centaurus 50 2.3
Vega, Alpha ( @ ) Lyrae Lyra 64 0.1
Wezen, Delta ( § ) Canis Majoris* Canis Major 27 2.0
Zeta ( { ) Orionis, Alnitak® .. Orion 21 2.0
Zebenelgenubi, Alpha (@ ) Librae**® Libra 53 29

Note. Sirius (magnitude—1.6) is the brightest star listed, Octantis (magnitude 3.7 is the dimmest star listed. Brightness of
other stars listed is indicated by their magnitude.

Spelled out names in parentheses are names sometimes used but not recommended.

*Indicates star not on identifier 2012D.
**Indicates star not on identifier 2012C.
***Indicates star not on either identifier.

The constellation Argus has been replaced by its three modern divisions carina, Puppis, and Vela.
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Table 10a(1). Apparent Places of Stars, 1983 (Degrees)

FM 6-300

Right ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Ster JAscen- .
W (Hr Min)| JAN | FEB | MAR] apr | MAY J JUuN | JuL | AuG | sep | ocT | nov] DEC | jan
o n:t?ol-n (°°) Seconds (time of RA or erc of declinetion)
1 Jra | o 7 |29.1]28.7 |28.5]28.5 |29.1 |30.0}31.0 |31.9]32.6]32.9 |32.9]32.6 |32.2
pEc|] 28 59] 50 | a6 J a2 | 37 |36 |37 | s2 |50 [ 57| 66 J69 | 71 | 70
2 |ral o 8 l1s.5)13.513.0013.0 13.7 15.0]16.517.9]18.9]19.3[19.0]18.4]17.4
peEcf 59 3] 32| 28 |21 |13 7 5 8 16 |26 | 36 |45 | 51 | 52
3 |ra | o0 26 |51.2]|48.8a7.0)07.1 feB.2|50.6]53.8]57.1|59.5]60.5]59.9]57.9|55.2
pEc|-77 20| 87 | 82 | 73 J 62 {50 |41 | 36 | 37 | s2 | 50 |s9 | 65 | 66
o |ra ] 0 25 |25.6]|25.1 J24.8}24.8 |25.2]26.2]27.3}28.5]29.3}29.8 [29.7]29.3|28.8
pECl-42 23] 75 | 74 | 69 | 61 |51 {42 | 36 | 33 | 35 | 40 | o7 | 53 | 55
5 Jra | 0 39 [31.1130.1)29.5]29.3}29.9|31.1132.5]33.9[3¢.9]35.5]35.5]35.0(34.2
pEc| s6 26| 49 | 47 | o1 | 33 |27 |25 | 27 | 33 |42 | 52 |61 | 67 | 70
6 RA 0 42 [43.2]92:8 [42.5]02¢5[62¢9 |63:6]44,6]45,6[606.3]46,7[46.8]46.6}46,3
pecf~18 4| 62 | 62 [ 61 |57 |51 a3 | 36 |31 |30] 31 ]3] 38 ]| s
7 Ira | 0 55 |39.5]38.4|37.6}37.3|37.8]39.0]60.6 Je2.1[03.0]ss.1]00.1]43.7]02.8
pECy 60 37| 0 | 38 | 33 J 25 J18 J15 | 16 J 22 | 31 ] 41 | 51 | 58 | 61
A RA 1 26 41003909 ]39.0§38:6[38:9 6061 ]41:5]43:1 J44¢5]145,4]45.7]454]646.6
pEc| 60 8| 61 | 60 |55 |48 o1 |37 | 37 |42 |50 | 59 | 69 | 77 | 81
9 Ira ] 137 | a.8] 3.8] 3.0] 2.5 2.7] 3.5] 4.7] 6.2] 7.5] 8.3] 8.6] 8.2] 7.3
pECt-57 18106 |105 101 [ 92 [ 81 ] 70 | 62 | 58 | 59 | 65 | 76 | 82 | 86
10 SEE TABLE 1le APPARENT PLACES OF POLARISe 1983
11 [ra ) 2 6 hize2|nre7in.3i1eo11.2h1.7f12.6|13.6]16.6)15.2]15.6}15.7]15.5
peEc] 23 22| 57 | 56 | 56 | 51 |50 Js1 |56 |59 |es ] 0] 7a] 78] 76
12 |ra | 2 57 [37.2]|36.6]35.9|35.3]35.2]35.5}36.3]37.3]38.4]39.3]39.8]39.9]39.6
peEcl-40 21| 98 [101 100 | 94 | 86 | 76 | 66 | 59 1 57 | 60 | 67 | 75 | 81
13 |ra | 3 1 [23.1]22.7]22.3]21.9]21.9]22.3]23.0]23.9]24.8] 25.6] 26.1]26.3]26.2
pEc] o 1]l 20 |18 17 |17 19 | 23} 28 | 33 | 38| 40 ] «0 | 38 | 36
16 |ra | 323 | 6.2] 5.6 4.8] 4e1] 3.9] 4.4] 5.4] 6.7] 8.0] 9.2]10.0}10.4]10.3
pEC| a9 47| 72 | 74 | 73 | 69 | 64 J 60 | 58 ] 59 [ 63 | e8| 75 | 82 | 87
15 |ra | 4 34 |56.7]|56.5]56.0]55.5]55.2]|55.4]55.9]|56.7]57.7]58.6] 59.4]59.9]60.1
pEc) 16 28] 32 | 31 | 31 | 30 | 30 | 31| 36 ] 37 ] a0 ] a2 | «3 | 42 ] a2
16 RA 5 13 [43.5]4363[]42.9]42:4]02:.0042:0042:3]643:0§43e9]464,8]45.6]46.1]06,4
peEc| =8 12] 79 | 83 | 84 | 84 | 81 | 76 | 70 | 65 | 60 | 5o | 62 | 66 | 72
17 |Ra | 5 15 |26.2]26.0]25.5)24.7)24.2]24.2]20.7|25.7]26.9]|28.2] 29.4}30.2]30.7
peEc| 45 58] 57 | 61 | 63 | 63 J 60 | 56 | 52 | s0] 50| sa] s5 | 59 ] 64
18 |ra | s 24 |13.3}13.212.8]12.3]11.9]11.9]12.3|12.9]13.8]14.7] 15.6]16.2]16.5
pEc] 6 20] 2 1 1 2 5 e li12] 15 116] 15 131] 10
19 |ra | 5 25 |13.2]|13.1]12.6]12.0]11.6]11.6]12.1)12.8f13.8]14.9]15.8]16.6]17,0
pDEC| 28 35] 39 | 40 | 41 J o1 | 60 | 39 ] 38 | 390 ) 40 J a1 ]| w2 | 43 ] 4o
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Table 10a(1). Apparent Places of Stars, 1983 (Degrees)—Continued

mﬂa':‘t ZERQ HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH
Star gm'r (He Min)[ JAN T FeB IMAR | APR | MAY [ JuN | suL [ AuG ] sepr | ocT | nNov | DEC ] JAN
oc -
No. natioln (°) Seconds (time of RA or erc of declination)
20 RA S5 35 121.30121.2120.8§2043]19¢9]19.8]20.1 |20.8]21:6]22.5 |23+4 2440 24,3
DEC] =~1 12] 46 49 51 S1 49 45 41 36 32 31 33 37 4]
21 RA S 39 [56.3]54¢3]153.9]153:3[52:952¢9]53.2 [53.8[54¢6]55.5[56.4 5760 {5764
DEC] -1 S56] 66 69 71 71 69 65 61 S6 S2 S1 53 S7 61
22 RA S5 54 [1530115¢3]16¢9114.4]1460 11390142 16.8[15:6]16.5]17¢6 [18.1 18,6
DEC T 24] 15 13 13 13 14 16 19 22 25 25 24 22 19
23 RA 6 23 [136.3136.0]35.2]34.1[33.1 |32:5[32.5[32:913349]35.1 3643 |37.2 37,6
DEC]|=52 40] 72 81 87 88 8% 78 68 S8 S1 48 52 60 71
24 RA 6 36 664,0046¢62]43.9]43e3]60249 |42.7 J42.9 43,6 |44¢2]45.1 4661 JoT.0 475
DEC 15 24] S2 S1 S1 Y4 52 S3 Se 56 57 56 55 S3 51
25 RA 6 446 [26.3]26.4]26.1]23.5]23.0 |22.7]22.8 23.2(24+0]24.8 |25.7 |2645 2740
DEC|=16 41 35 41 45 46 44 39 33 21 22 21 23 29 37
26 RA 6 57 [58.2158:2]57.9]57.2 566 563562 [56.6|57:.3[58.2 [59.2 |60.0360.5
DEC|=-28 56 ] S4 62 67 69 67 62 54 46 40 38 40 47 56
27 RA 7 7 l62.7]42.8l62.4061.8141.2 40,9408 61.2[41e8[62.7 4367 |44¢5 45,1
DEC |=26 21 S5 63 68 70 69 646 57 49 43 61 43 49 S8
28 RA 7 33 [3161]31:5]131.3§30,7[30.2 |29.9]29.9[30.3]31.1]32.0 33.1 34,2 35,0
DEC] 31 S5 34 36 38 40 41 41 39 37 34 32 30 28 28
29 QA 7 38 125¢00125¢3125.1 1267 [26¢2 [23:9]23.9 2422482546 2646 [275 28,2
DEC 5 16 8 5 4 4 4 6 9 12 13 13 10 6 2
30 RA 7T 66 [16.8]17¢2]170]16e5]16¢0 157157 161 [16e7]17.6 (1871972046
DEC] 28 3] 63 65 67 69 70 69 69 67 65 63 60 58 S7
K} | RA H B J61,8162.0]61.7]60.,9]60.1 %9.3 58¢9 15940 {595 |60.4 [61.6]62.7 ]63,.5
DEC]=47 16| 62 73 81 87 87 84 77 67 S9 S4 55 60 70
32 RA B8 22 N12.0]12.3]11.8]10.,8] 9.6 ] 8.5] 7.8 7.6] 8«1 9.2]10.6]12,013,1
pEC]-s9 27| o | 17 | 27 | 33 | 35 |32 | 25 | 16 6 1 0 s | 1s
33 RA 9 T [23.0123:.5]|23.4]22.9]22:2 |21.5}21:1 J20.9]2142]21.9 |22.9]}24.1 ]25.1
DEC|=43 21} 37 47 56 63 65 64 58 S0 42 37 36 40 49
34 RA 9 12 166.2]64¢8166.5]163.2]61e5[ 597582 575577 ]58.8[60.7|62.7 J64.4
DEC]=69 38| 34 [3- 55 64 69 68 63 55 45 34 35 38 46
35 RA 9 26 45.1005e7]05.8 65,6 165,2 64.B 64,6 64,5048 65,4 |46.2 47,1 48.1
DECE =8 34| 59 65 70 72 72 70 67 63 60 59 61 66 73
36 RA |10 7 |27.8]28.5]28.8]28.,7[28.3[28.0]27.7 |27.6]27:8]2R.3]29.1}30,0}31,0
VEC 12 2] 63 60 59 60 61 63 65 65 65 62 S8 S2 47
37 RA 11 0 J49.015066]51e1151] [S0.5 [69¢7[49.0 J68.5[408e5[48.9 [49:9[51.3[53.0
NDEC] 56 27 75 77 R2 90 97 100 99 94 86 76 67 60 Sé6
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Table 10a(1). Apparent Places of Stars, 1983 (Degrees)—Continued

FM 6-300

Right ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star goﬂ_ (Hr Min}} JAN T FEB [ MAR | APR | MAY [ JUN | JuL J AuG | sep | ocT | nov | oec [ JaN
ecli-
No. nation (°°) Seconds (time of RA or erc of daclination)
38 RA |11 2 Jel.1]62.6]a3.8]43.,0)02.7]0147]40.8]00s2]00e1]00,6]01.7]43,3]45,1
DEC| 61 Sof 23 | 26 ] 32 | 40 J o7 | s0 | 49 Je3 |35 ]| 25 |15 8 .
39 JRa |11 48 |10.8]|21.7|22.3]12.5]12.4 1241118 ]22.5)21e4]21.512.0]12.9]2309
PEC| 14 39] 62 | 57 | 56 | 57 | 60 | 63 | 6a | 65 | 66 | 60 | 55 | 48 | a2
a0 |RA 11 52 |55.7]57¢2]58.0]58.2]57+9[5743]56.6]5640]55.7]55.8[56.5]57.7]59.2
DEC| s3 46] 71 | T1 | 75 | 82 | 89 | 9¢ | 95 | 92 | 85 | 75 | 65 | 56 | 51
41 |Rra {12 160 |54,9]55.8]564456.7[5647|5645]5641]55.8]55.6]55.,6[5641]56.9]57.9
DEC|-17 28] 40 | 47 | 53 | 58 | 60 J 61 | 60 | 57 | 54 | 51 | 51 | 54 | 60
42 |RA J12 25 |37.8(39.5]40,5)41.0]40.8 40.1]39.1|37.9[37.1]37.0]37.6]39.0]40.8
DEC|=62 S9] 53 | 61 | 70 | 81 | 90 | 96 J 99 | 96 | 90 | R2 75 | 71 | 7s
43 fra |12 30 |12.0]13.4]14.3]14.8[14.7 |14.2|213,06 12.5[21.9]11.7 |12.3[13.4]15,0
OEC|=57 o] 42 | 49 | sa | 69 | 77 | 83 | A5 | 83 | 76 | 69 | 63 | 60 | 63
46 JRA |12 46 [42.0]43.6|44.6045.2[45.2 [4447]|43.8]42.9]02.1]4148 4243 |43.5]45.2
DEC|=59 35] 22 | 28 | 37 | o7 | 57 | 63 | 66 | 64 | 58 | 51 | 44 | 40 | 42
a5 |RA ]12 53 [15.9]17+6]18.5]19¢1]19.0 [18.5]17.7]16.9]|16.3|16.016.4]17.3}18.8
DEC| 56 2] 56 | 53 | 56 | 64 [ 72 | 78 | 81 | 79 | 73 | 64 ] 53 | 43 | 35
46 JRa J13 23 [13.2]14¢7]15.8]16.5]16.6 |16.2|15.5]14.7|13.9]|13.6|13.7]14.5]15.8
DEC| 55 o] 39 | 36 | 38 | 44 | 53 |60 | 63 | 63 | 58 | a9 | 38 ]| 28 | 19
47 |RA 13 24 |16.6]17.4]18.1]18.6]18.8]18.7]18.5]18.1}17.8]|17.7]17.9]18.5]19.5
DEC|=11 4] 213 | 20 | 25 | 28 |} 29 |30 | 28 | 27 | a5 | 2 | a5 | 28 | 33
8 [RA |13 46 |50.7§5241|53.2]5349]54¢1[53.9]53.3]52.6]51+9|51.5]5146]5242]53.3
DEC| 49 23] 43 | 38 | 39 | 45 | 52 | 60 | 6o | 65 | 61 | 54 | 43 | 33 | 23
49 |RA |16 2 |34.5]36.2|37.6]38.7]139.1[39.1]38.5]37.5]36.5]|35.9|36.0]36.9]38.5
oEc|=60 17] 7 | 11 | 18 | 27 | 36 | 4a | 48 | 49 | 46 | 40 | 33 | 28 | 26
S0 |Ra |14 5 |38.8[40.0f40.9]a1.6]02.0e2.1]41.8]41.3]40.8]|4a0,5]40.6]41.2]42.3
DEC{-36 16| 56 | 62 | 68 | 74 | 80 | 8a | A6 | 86 | 83 | 79 | 75 | 74 | 76
S1 | RA |14 14 |51.5]52.6]53.4]56.0]54¢3]|543]54.1]53.7]53.3]|53.0]53.0]53.5]54.3
DEC|l 1915 72| 66 | 63 | 65 | 68 | 73 ] 77 19 | 78 | 74 | 68 | 60 | S2
s2 |Ra |14 38 |2s.2|25.9]27.4]28.6]29.2]|29.3)28.8]27.8)26.7]|26.0]25.8)26.5]28.0
DECJ=60 45] 28 31 36 46 53 61 66 68 66 60 53 47 45
53 | RA |14 49 |54.,2|55.2|5641]5648]|57¢3|57.5[57.4]57.1]56.6]56.3]56.3]56.7]57.5
pEcj-15 58} 10 | 15| 19| 22 | a¢ | a5 | a5 J 2« |22 | a1 | a1 | a3 | 27
sa |RA |14 50 |e1.6]0s.2|e06.6]a8.6[09.0]aB.9)e7.8]a5.2]02.9]01.0]00.0f40.3]01.0
oEC| 74 13] 19| 13 | 13 | 19 | 28 | 37 | 44 Ja6 | 42 | 35 | 24 | 12 2
S5 | RA |15 33 [56.1|57.0]S5R.0]58.8[59.3]59.6]59.5]59.1]58.6]58.1|57.8]58.0]58.7
DEC] 26 45] 74 66 63 64 69 76 82 86 86 A3 17 68 59
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Table 10a(1). Apparent Places of Stars, 1983 (Degrees)—Continued

23': ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star on (Hr Min)l JaN | FEB | MAR | APR | MAY J JUN | JuL | AUG | SEp | ocT | NOv ] DEC | JAN
echi-
No. nation (°°) Seconds (time of RA or arc of declination)
56 RA 115 59 J17.2]18+42]19.1]20.0}20¢7 211212 [21.0]20¢5]20.1 |19.8 J20.,0]20.7
DEC|=22 34| 19 22 26 29 31 32 33 33 32 31 30 30 32
57 RA 16 28 (19.2]20.2]2142]22¢] |22¢9[23:e5]23:.6]23.4]23.0]22.5 [22.2 22,3 ]22.9
DEC|=26 23] 36 38 41 43 45 47 48 49 49 48 47 46 46
58 RA ]16 46 [45.9]678]50,0]52¢3 562 [55:4[55:7[55.0]53¢7]52.2[51+1]51.01}52.1
DEC|=-68 59| 42 38 38 4] 47 55 63 69 72 71 66 58 51
59 RA 17 9 |21.6]22¢4]23e3]24¢2[2540[25:6]125:9]25:¢8]25:4]25.0 J2446 [24+6]25.0
DEC]=15 42] 15 18 20 21 21 20 20 19 19 19 19 20 22
60 RA 17 32 24.1]25¢0]26:1]127.2)28¢2]29¢0]29:4[729:6]29.0]2R.4 |27.8 ]27.8|28.2
DEC]=37 5] 29 28 28 29 31 33 36 39 41 4] 39 37 34
61 RA |17 34 6.6 7.0] 7.8] 8.7)] 9.5{10.1]10.4[10.3] 9.9] 9.4 | 9.0] B8.8] 9.2
DEC| 12 34 17 10 6 S 8 14 19 24 26 26 23 18 12
62 RA |17 56 9.9010.6]11.6}12.8[13.914,7]14.9]14.6}13.8]12.811.8]11.3]11.3
DEC] 51 29| 23 13 7 6 10 19 28 37 42 43 39 k)| 20
63 RA |18 22 [|59.6]60e3]61.2]62¢3]63:6 |64.3]164.9]65.0[664.7]66.]1 }63.6]63.4]63.6
DEC]=34 23| 38 36 35 35 35 36 38 40 42 43 43 41 39
64 RA |18 36 [19.3]19.8]20,5]21.6]22.5(|23.4}23.8])23.723.2]22.5]21.8]21.3]21.3
DEC] 38 45] 61 51 45 43 46 54 63 71 17 79 T7 71 61
65 RA |18 54 9.911065011e2112e2]13:2 141168 ]15,0]14e8]14,3]13.8J13.5]13.7
peEc|=-26 19| 10 | 10 9 8 7 6 6 7 8 9 |10 | 10 9
66 RA |19 49 [|56.,9]55.2]55.756:5]57:4[58:.3]§59.0[59.3[59.1]5R.8|58.,2[57.9]57.8
DEC B 491 19 ié 10 9 12 17 23 29 33 34 34 31 26
67 RA 20 24 [14.711561115.9§17.1]18.7]20.3]21.6]22.3223]21.7)20.8]20.,0]19.7
DECJ=~56 47| 38 31 26 18 16 14 16 22 28 33 35 34 29
68 RA 20 60 [48,8]48.,7]49.1]49.9]51.0 521530 [53:.4§53.3}52.7]51.9]51.2]50.7
DEC] 45 12} 72 63 55 50 S0 55 66 74 83 90 92 89 83
69 RA 21 39 31.11305]131:3]33.436.,5]400,2[63.4)45.7]46.3[45,3}63.0]40,4[]38,4
DECJ=77 27] 79 70 60 51 44 41 43 49 58 66 71 71 65
70 RA 21 43 ]19.1]19:.0]19,2[198[20+6]21e5]22¢4}23.0]23.2]23:1]22.7[22+3]22.0
DEC|] 9 47| 46 | 40 37 | 35 | 38 |43 | 49 | SS | 60 | 63 | 64 | 62 | 59
71 RA J22 7 Toet] T3] 7.6 862 92 |10.6]11.812.8[13.2}13,1]12.6]11.9f11,.4
DECJ=67 2] 56 51 45 37 30 24 23 26 29 35 40 42 40
T2 RA 22 56 41,0]40.8]40.,8]41.2 4)1e943:0064,0]44.90145e445.5]65.3]44.8144,.4
DECY=29 42} 62 60 56 50 44 37 32 30 32 35 40 43 46
73 RA 23 3 ]53.2]153¢0]52.9]153:.2[53:954:B]55.7[56.5]570]57.1]56.9]56.5]56,2
DEC] 15 6] 46 42 39 37 38 42 4R 55 62 66 58 68 65
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Table 10a(2). Apparent Places of Stars, 1984 (Degrees)—Continued

FM 6-300

. ster |An. ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
sion (Hr Mim) ] JAN | FEB | MAR | apr | MAY JJun | JuL T AuG | ser ] ocT | nov ] DEC Jan
No. |}Decli- o - T
nation (%) Seconds {time of RA or arc of declination)
1 |Ra | o 7 |32.2]31.8|31.5]31.6]32.1 |33.1]34.1]35.1]|35.8]36.1 |36.0}35.7]35.3
. pec|] 28 s9] 70 | 67 [ 62 |58 |56 | s8] e3 |71 |78 ]| 85 |90 ] 92 |91
2 Rra] o 8 |17.4}16.515.915.9 16.718.1]19.6 |21.0]21.9]22.3 J22.1]|21.4 |20.5
DEC|] 59 3] 52 | 48 w2 [ 33 |27 |26 | 29 | 37 J o7 | 57 Jee | 72| 13 .
3 JRa | o 24 |55.2]|52.8|51.4]51.252.3 |54.7]57.9]|61.2]|63.6]66.6}63.9]61.9]59.2
DEC]=-77 20] 66 | 61 |52 J 40 |29 J20 ] 15 J15 |21 | 29 | 38 | 44 | 45
4 |ra ] 0 25 |28.8]28.3|28.0[]28.0 |28.5 [29.4]30.6|31.8]32.6]33.0[33.0]32.6]32.0
DEC]=42 23| 55 | 53 |48 | 40 |31 |22 | 15 [ 13 J15] 20 J26 | 32 ] 35
s Jra | 0 39 |34.2]33.3]32.7[32.6[33.1 [34.3}35.8]37.2]38.2|3R.8]38.8]38.3]37.5
Dec] s6 26f 70 | 67 | 61 | 53 | 47 J 45 | 48 [ 54 | 63| 73 | 83 ]| 89 | 91
6 RA 0 42 46,3065e9 45,7 J45.7 660 |46BJ6T7.8148.8[69¢5]69.9]50.0]49.8]49.5
DEC|=18 4| 41 | 42 J a0 | 36 | 30 |22 ] 15 | 10 9 110 1317 |20
7 RA 0 SS [42.8[41e7 60,9407 4162 |42e5]04.0]65.6]46¢9]47.6]4Te7§4T7e2]46.3
DEC] 60 37] 61 | 59 | 53 | 45 | 39 |36 ) 37 |43 |52 |62 ] 2] 79 ] 82
8 RA 1 26 64.6]63.6[02.7]02e3]62¢7163.8)45.6]47,0[48¢37149.,2]49.5]49.2]48.4
pEc|] 60 8| 81 | 80 75 J e | 61 |57 | 58 Je2 | 70] 80 ] 90 ] 97 hol
9 Ira |1 37 ] 7.3] 6.4] 5.6] 5.1] 5.3} 6.0] 7.3| 8.8}10.1]10.9]11.2]10.8] 9.9
‘ pEc]=57 18] 86 | 86 J 81 | 71 |61 | S50 | 42 |38 |39 ] 45 | 56 | 62 | 66
10 SEE TABLE 11. APPARENT PLACES OF POLARISs 1984
11 [ra | 2 6 [15.5]15.1]14.7|164.4 |14.5 N5.2]26.1 1701 ]18.0) 28,7191 )19.2]19.0
oecf 23 23] 16 L 15 | 13 | 10 9 J1oJ13 18 )2} a]33]as|as
12 {Ra | 2 57 [39.6]39.0[38.4]37.8)37.6]38.0]38.8]39.8]4a0.9]01.8]42.3]42.4]02.1
DEC|~=40 21} 81 84 A3 77 69 59 49 42 40 43 S0 58 64
13 JRra | 3 1 J26.2]25.9]25.5]25.1 25.125.5]26.3}27.2]28.1]|28.8]29.4]29.6]29.5
pEc] & 1] 36 | 34 |33 | 34 |36 | 39] a5 |50 |5se]|se] se ] s5]s3
146 |ra | 3 23 |10.3] 9.8] 9.0] 8.4] 8.2] 8.7] 9.7]11.0]12.4]13.5)16.4]16.8]14.7
DECf 49 48] 27 | 30 | 29 | 25 |19 J1s | 13 J15s |18 ] 26 ] 31 | 37 | 43
15 [RA | 4 34 |60.1]60.0[]59.5|59.0]58.7|58.9]|59.5}60.3]|61.3]62.2]63.0]63.5]63.7
DEC] 16 28] 42 | 41 | o1 | a1 J 40 | 41 | a6 | a7 | 50 | 52| s3 | s2 | s2
16 RA 5 13 J46.4]46¢3]45.9]45.3]04¢9]46.9]45.3]46.0]46,9]47.8]48,6]49.2[49.4
peEc|] -8 12 72 { 7e 77 | 77 | 7« | 69 | 63 | 57 | 53 [ s3] 55 | 59 ] 65
17 [Ra | 5 15 [30.7]30.5}29.9]29.2|28.7 |28.7}29.3]30.3]31.5]32.8]34.0]34.9]35.3
DEc] 45 58f 66 | 68 | 70 | 69 | 66 | 62 | 59 | 57 | 57 | s8] 61 | 65 | 70
. 18 JrA | 5 26 J16.5]16.516.1]15.6]15.215.2]15.6]16.3]17.2}18.1|19.0]19.6]19.9
pec] o 20] 10 8 7 7 8 J11 16 ] 28]2122] 21 ] 19 |16
19 |ra | 5 25 J17.0]16.9]16.5]15.9]15.5|15.5]16.0]16.8]17.8]18.8]19.8]20.6]20.9
DEC] 28 35| 44 46 47 47 46 44 44 45 45 4“7 48 49 So
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Table 10a(2). Apparent Places of Stars, 1984 (Degrees)—Continued

:2%:‘ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gonl_ (Hr Min)| JaN ] f€B | MAR | APR | MAY J JUN | JuL | AUG | ser | ocT | nov | oec [ JaN
No. n:&,';, {°9 Seconds (time of RA or erc of declinetion)
20 RA S 35 [24,3]2443]23.9]23,423.0]22:9]23:3[24.0]24.8]25.7[26.6]27.2]27.5
DEC] -1 12] 41 44 46 46 44 40 36 31 27 26 28 32 36
21 RA 5 39 |57:¢4]57¢4]57.0]56¢4 15660 |56¢0]56.3[|57.,0§57.8]58,7159.6[60.2]60,6
OEC} =1 56| 61 65 66 66 64 60 56 S1 47 46 48 52 S7
22 RA 5 56 ]18.6]18.6]118,3]17.7]17:3]17.2]17.6[1842]19.0]19.9]20.9]21.6]22.0
DEC 7 241 19 17 16 16 17 19 22 26 28 29 28 25 22
23 RA 6 23 J37.6]37.3]136,5]35.434+5]33,9[33.834.3]35.3]|36.5}37.7]38.6]39.0
DEC}=S2 40] 71 80 a6 87 86 77 67 S7 50 48 S1 60 70
24 RA 6 36 47 ¢56TeT]aT7.6166.9]46,4 J06,3]46,5[4T7.1]67.9]48.,8]49.8[50.6 Sl.2
DEC] 16 24} 51 S1 51 52 52 53 5S4 55 56 56 54 S3 S1
25 RA 6 44 |27.0§2741]12648[f2662 2547 |2544[2546 |2640[26.7]27.6]28.5[29.3]29.8
DEC]=16 61| 37 43 a7 48 46 41 35 29 24 23 26 32 39
26 RA 6 57 J60.5]60¢60]60e3]159¢6 5940 |58:6]5847 [59¢0[59:7]60.6]61.06]62.5[63.0
DEC =28 56| 56 64 69 71 69 64 56 48 42 40 43 49 S8
27 RA T 7 450145620409 [443143.7 3431433 4370004 ]65,2[66e2]6Te]l]aT.6
DEC|=26 21 ] 58 66 71 73 72 67 60 S2 46 46 46 53 62
28 RA 7 33 |35.0]35.4135.2]34.7 34,1 |33.8]33,9]34.,4]35.1}36,1[37.2[38.3]39%.1
OEC| 31 55| 28 30 33 35 36 35 a3 31 29 26 24 22 23
29 RA 7 38 |2B.2|28.5]28.3]27.9|27.4 |2741]27.2]27.5]2841]28.9]29.9]30.8]31,.5
OEC S 15} 62 58 57 57 S8 60 he 65 66 56 63 S9 Sé
30 RA 7 44 J20,6]12140]20,8]20.3]1948 J19:5]19.6]19.9]20.6]21.5]22.6 23,7 |24.5
DEC]| 28 3] 57 58 60 62 63 63 62 60 58 56 S3 S1 S0
31 RA 8 9 3.5] 3.8 3,5] 2.7 1.8] 1.1 o7 e8] 1e3] 242 304 4.5] Su4
DEC|=47 17] 10 21 30 3as 36 32 25 16 7 3 4 9 20
32 RA 8 22 J13.1]13:4712.9]1148[]1046 ] 9¢5] 8.8 8.7] 9¢2]10.3]11.8]13,2[14.2
DEC =59 27| 15 27 36 43 45 42 35 25 16 10 10 15 25
33 RA 9 7 ]25.1]25.6]125.5[25.0 24,3 |23,6]|23.223,1]23.4]2441]2541}26.3])27.3
DEC|=43 21{ 49 60 69 76 78 77 71 63 55 S0 49 Sa 63
34 RA 9 12 [66.465.1]64.7[63:.4]61:7 [59:9]58:.5[|57.8[584+0[59.2 [61:1]63,.1]66,7
DEC =69 38| 46 S8 69 78 82 82 7 68 58 51 48 52 60
35S RA 9 26 [48,1]48.,7]48.848B,6]48,]1 BbT7.8]67.60T7.6]4T7.9]48B.4]49.3]50.2]5S1.2
DEC] =8 35] 13 19 24 26 26 25 22 18 14 14 16 21 28
36 RA 110 7 [31.0131.8}32.1132,0 316 313311 131,0]31.2[31.732.5]33.4]34,4
NDECY 12 2] 47 43 42 43 45 46 48 48 48 45 40 35 29
37 RA 11 0 153.0]154¢45541 [55¢054.5 [53:7]53.0 526 52¢5153.0 [54.0]55.4]57,1
DEC] 56 27] 56 58 64 - 71 78 81 79 74 66 S7 47 40 37
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Table 10a(2). Apparent Places of Stars, 1984 (Degreesj—Continued

m’l\‘t_ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gon'_ (Hr Min)] Jan | FEB | MAR | APR | MAY J JuN | suL [ AuG | ser | oct | Nov | pec | JaN
.c N
No. mioln {(°°) Seconds (time of RA or arc of declination)
38 RA J11 2 J65.1066e7]67.5]47.5]46:8]45e845.0[40.4046e3J46,7]05.9]467.5[49.4
DEC] 61 49] 64 67 73 81 88 91 89 83 75 65 55 48 45
39 | wa |11 a8 J13.9]14.9]15.5]15.7J15.5]15.3]15.0]14.7]16.6]14.8]15.3]16.2]17.2
DEC| 16 39) 42 | 37 ] 35| 37 ] 39 |42 | 44 | 4o | a3 ] 39 | 3¢ | 27 | 20
40 [ wa |11 52 |59.2|60.6]61.5]61.7)61.4]60.8]60.1]59.5]|59.2]59.3)60.1]61.3})62.8
DEC] 53 46] 51 S0 54 62 69 T4 T4 71 64 54 44 35 30
41 |ra 12 14 |57.9]|58.9]59.5]59.8]59.8]|59.6]59.3]58.9]58.7]58.8]59.3]60.1)61.1
nDEC|-17 27} o al 14 19 121 |22 ] 20 18 | 15 12 113 ] 16 | 22
42 [ RA |12 25 |40.8]e2.5]43.6f44.0]a3.8|a3.1]02.1]41.0]00.2]00.1000.8)42.2)44.0
DEC]=63 o) 16 J 21 | 31 | 42 |51 |57 ] 59 |s7]5s0] 3|36 ]33] 3s
43 [RA 12 30 {15.0]16.5]17.5]17.9]17.8]17.3]16.5{15.7]15.0]14.9]15.5]16.7]18.3
vEcf=57 1] 3] 10)] 20| 30 | 38 J as | 46 | 4o ] 38 ] 30 L 24 | 22 ] 24
44 RA 12 46 45,21 46,8 '67.9 48,548,484 6T7:9]¢7.2]46,2]45e4]45.,2]45.7]46.,9]48,6
DECf=59 35] 42 | 49 | 58] s | 77 | 8a | 87 | 85 | 79 | 72 | 65 | 62 | 63
45 JRA |12 53 |18.8]20.4]21.5|22.1]22.0)21.4020.7]19.9]19.3]19.1}19.4]20.4]21.9
DEC] 56 2f 35} 33 ] 36 ] 43 ] 51 | s8] 60 | s8] s2 ]| e3|32]22116s
46 [ ra |13 23 ]15.8]17.4}18,6]19.3]19.3]|18.3]18.2]17.¢]16.7]16.3}16.5]17.3]18.7
DEC} 54 59 79| 715 | 78 | 84 | 93 100 J103 J1io2 [ 97 J Ro | 717 ] 67 | s8
47 JRA 13 24 ]19.5]20.06]21.3]21.8]22.0])21.9])21.7]21.4]21.1]20.9)21.2)21.8]22.8
DECf=11 4] 33 ] a0 | 45 ] 48 | 50 [ S50 ] 49 fJ 4«7 | 45 ] 44 | a5 ] 49 | 5a
4R | RA 13 46 |53.3]54.7]55.8]56.5]56.7]56.5]56.0]55.3]54.6]56.2]54.2)54.9]56.0
OEC|] 49 23] 23 ] 19} 19} 25 | 33 | a0 ] o5 | 45 | &1 36 | 23 ] 12 3
49 RA 14 2 ]38,5]40.3]41.7]02.7]43.2043.1]02.6]01.6]40s7]60.1]00.2)41.1]02.7
DEC|=60 17] 26 ] 30 | 37 | 46 | 55 | 63 | 68 | 69 | 65 | 59 | 52 | 47 | 4e
50 RA Jl4 5 42.3t43.5 44,5045.2[45e5]45:6]45.444.9f4444]40,1]64.2]44.8]45.9
DEC|=3s6 17| 16 ] 21 | 27 | 34 | 40 | 44 | 4«6 | a6 | a3 ] 39 | 35 | 34 | 36
51 JRA |14 14 |54.3]55.4]56,.3]56.9]57.2]|57.2]57.0]56.6]56.2]55.9]55.9]|56.4]57.3
DEC| 19 15 52 ] 45 ]| a3 | 44 | 98 | 53 | 56 { s8] s7 | s3]aer ]| 39 ] 31
52 [RA |14 38 ]|28.0]29.8]31.4]32.5]33.2]|33.2]32.8]31.8|30.7]30.0]29.9[30.7]32.1
DEC| =60 45] 45 48 53 62 70 78 83 85 83 7 70 65 63
53 [ RrRA |14 49 ]|57.5]58.6]59.5)60.2)60.7]60.9]060.8]60.5]00.0]59.7]59.7}60.1]61.0
DEC] =15 58] 27 32 36 40 42 42 42 41 40 39 38 40 44
54 RA 14 S0 J41.9]46:5§67.0]69.0]49.7]49.2[47.7}45.5]43.2f01,.3)40.3]60.7]42.3
DEC|] 74 12] 62 | S6 ] 56 | 62 ] 71 | 81 | 87 | 88 | 85 | 77 ]| 66 | 54 | 44
§s JRA |15 33 |s8,.7]59.7|60.6]|61.5)62.0]62.3]62.2]61.8]61.3]60.8]60.5]60.8]61.4
DEC| 26 45 59 ] 52 | 48 | 50 | 55 J 62 | 67 ] 71 | 71 | 68 | 62 | 53 | 44
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Table 10a(2). Apparent Places of Stars, 1984 (Degrees)—Continued '
:g':‘t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH *
Star sion_ (He Min)] yaN | Fe8 [ mar | aPr | MAY J JUN T suL | Auc | ser | ocT ] Nov | DEC | JAN
No. na.t.i:o:\ (°) Saconds (time of RA or arc of declination).

S6 RA J15 59 [20.7]21e8]22.7123e6]24e3124:7]24:9]26.6]26.2]23.7123:5]237 24044
DEC| =22 34] 32 35 39 42 44 45 46 46 45 44 43 43 45

57 RA 16 28 |22.9]23:.9]24.9[25.9]26+7 [|27:2]§27.4]}27.2]26.8]26,3§26,0]26.1[26.8
DEC}=26 23] 46 49 51 54 56 58 59 60 60 59 57 57 57

58 RA J16 46 [|52,1154¢2]|56.4]58.760.6]61.8]62:1]61e5]60¢1]5R:6]57.6[57.6]58.7
DECf=68 59] 51 47 47 51 57 64 72 79 82 ao 75 67 60

59 RA |17 9 ]25.0]25¢9]26.8]27.8]28.5]29.2]29.5]29.64]29.0]28,.5]28.2]28.2]28.7
DEC] =15 42] 22 25 27 29 29 28 27 a7 26 26 26 27 29

60 RA |17 32 128.2]29.2]30.2]31.4]32.4133.2]33.6]33.6]33.2}32.6]32.1]32.0]32.5
DEC]=37 S| 3¢ 33 34 35 36 39 42 45 46 46 45 42 40

61 RA 117 34 9.2 9¢9]10,7]1146]12:4]13.0]13,3]13,2]12.8]12.3]11.9[11.8]}12,1
DEC| 12 34] 12 5 1 0 3 8 14 18 21 21 18 13 6

62 RA 117 56 ]11e3]12:0]13,1143}1564 16,2164 ]1641]15.2]14.2]13.3]12.8}12.8
DECY 51 29} 20 10 3 2 7 16 25 34 39 40 36 27 17

63 RA |18 23 3.6 4a4] Se3] 6e4] TeS| 8e4] 9.0] 9.2 8eB] 8.3 78] 7.6] 7.8
DEC]=34 23] 39 37 36 36 36 37 38 41 43 44 44 42 40

64 RA 118 36 ]21.3]218]22.6]23.6]2%4¢625.4]25.9[25.8253]24.6[23+9]23.4]23.4
DEC| 38 45] 61 52 45 43 47 55 64 72 78 80 78 71 62

65 RA 118 54 J13.7114e3]115,1]16,1]17.1|18.0}18,6]18.,9]18.5]18.2]17e7]17.4]17.56
DEC}=26 19 9 8 7 6 5 4 4 S 6 7 8 7 7

66 RA 19 49 |57.,8]58¢2]58,7159.5]6046 [61:3]62+0]62.3]162¢2]61.8]61.3]60.9{60,9
DEC 8 49] 26 21 18 17 19 25 31 36 40 42 41 38 34

67 RA 20 24 119.7]204012069]2242]23e7 |2563]26e6)27e4]|27e4]|2647]25.8]12541])2%.8
DEC]=56 47] 29 21 15 9 S 4 6 12 18 23 25 24 18

68 RA 20 40 [50.71507]5141]51:9]53.0[5441}§5540]55+4]5543]564.7[53.9]53.2[}52.7
DEC] 45 13} 23 14 6 1 1 7 15 25 35 4) 43 41 34

69 RA 121 39 384437938, 7]41e0]64,0[47.7]50.9]53.2[53.8[52.8]50.5]48,0]46,0
DEC]=77 27] 65 55 45 36 29 26 28 34 43 51 55 55 49

70 RA 121 43 ]22.0f22.0]122.2122.8]23:6[]24¢5]25.4 |2641]26¢3]26.1]25.8]25.4]25.1
DEC 9 471 59 55 52 51 53 58 65 71 76 79 80 78 75

71 RA 122 7 J1144]1163]1166]1263]J13.311466]15.9]16.9]17e3]17.2]16,7]16,1]15.6
DEC]=47 2} 40 35 28 20 13 8 6 8 12 18 23 25 23

T2 RA |22 56 [48,6]86e3J44.384.7]45,4]46,5]47.61148,5]49.0]649,1]¢8.8]48,4]48,0
DEC]|=29 42| 44 42 37 31 25 18 13 11 13 16 20 23 264 -

73 RA 123 3 [5642)55:¢9]55.9]5642]56.9[57.8]58.8 |59.6]|60.1]60,2]60.0]59.6]59.2
DEC] 15 6] 65 61 58 56 57 61 68 75 81 as R8 87 85
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Table 10a(3). Apparent Places of Stars, 1985 (Degrees)

FM 6-300

Star 222:\ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH
N gnnr (Hr Min) ] JAN | FEB | MAR | APR | MAY J JUN | JuL ] AuG ] sep | ocT | Nov ] OEC | JAN
0. -
,,:,‘;.,'.1 (°) Seconds (time of RA or arc of declination)
1 RA 0 7 |35.3]36¢e9[34,T7[34e8 35,4 §36.3§37.3[38.3]39.0f39,3[39.3139.0]38,.6
DEC} 29 o] 31 27 23 19 17 19 26 32 40 46 51 53 53
2 RA 0 A |20.5]19e5]19.0019:1 198 ]21e2]22¢7]24e2][2501]25e5]2%e3}247]23.7
DEC] 59 3] 73 69 63 55 49 o7 50 58 68 TH 87 93 95
3 RA 0 26 [959,2]56,83]155,4]155,2[156.3]58.7]61.8]65,1]67.0]6R,6]67.8}65.,8[63,2
DEC] =77 19]105 99 91 79 67 58 53 53 59 67 16 82 82
4 RA 0 25 [32.0131¢51316203163318[32¢7]33:9[35¢1]35¢9]36.3[36.3]35.9]35.0
DEC] =42 22] 95 93 a8 79 70 61 Sé 51 53 59 65 71 73
5 RA 0 39 |37.5 36.§ 36.0135.936:5|37:7]39,2]%40e6]01e7}42.2]4242}41e8]41,0
DEC] 56 27] 31 28 P2 15 9 7 9 16 25 35 44 50 53
6 RA 0 42 49,5]49.1 4H8,9068,9]49,3 5001 5100 52.0]52¢8]53.2153,3]53,1 5208
DEC| =18 3] 80 A1 79 T4 68 61 54 49 47 48 52 55 58
7 RA 0 55 66.3]65:¢2]46,5]64.2]44.8]46.0]147,60]49.3]50.5]51.2]51.3]|50.9|50.0
DEC] 60 37] 82 80 T4 67 60 57 | 58 64 73 A3 93 J100 103
8 RA 1 26 J68.600T7.4]66,6]66.2066:6]47.7§49:3]51.0]52¢3]53.2]53.5]53.3]52.5
DEC] 60 9f 4l 40 36 29 22 14 18 23 3l 4] S0 58 62
9 RA 1 37 9e¢9] Be9] 862 Te7] 7e9] 8¢6] 9¢9)11.6112.7]13.6]13.7J13.4]12.6
DEC] =57 18] 66 65 60 51 40 29 21 17 19 25 33 41 45
10 SEE TABLE 11+ APPARENT PLACES OF POLARISy 198S
11 RA 2 6 |19.0]18.6118,2]18,0118.,1]18.7]19.6]20.7]21.6]22.3J22.7]22.8]22.6
DEC] 23 23] 35 34 32 29 28 29 32 38 43 48 Y4 S4 55
12 RA 2 57 42,1 61.5 4068]4063]4062]60e5]60163]62¢4]63¢5]44:3]%4e8J844.9]06,7
DEC] =40 21] 64 67 66 60 52 42 32 25 23 26 33 461 7
13 RA 3 1 [29.5]29¢2]28,8]28.5]128.4128.,8]29.6]30.5f31.5]32.,2f32.7]33.0]32.9
DEC 4 1] 53 51 50 50 52 56 61 67 71 73 73 71 69
14 RA 3 23 J16e7)14¢2{13.4012.8[12.7]13¢1]14.1]15.5]1649]18.0] 18.9]19.3]19.3
DEC] 49 48} 43 § 45 | 44 40 35 31 29 30 34 39 46 53 58
15 RA 4 35 3.7] 3e5] 3.1] 2.6] 2¢4] 2¢5] 3.1} 4.0} S.0] S. 6e7] T7e2] 765
DEC] 16 28] S2 S1 51 50 50 Sl S3 S7 60 62 62 62 62
16 RA 5 13 |69.4]69.3]e8.9]48.6)an.0]e8.0fs8.4]49.1]50.0 50.& S1.7]52.3]52.6
NEC] =8 12] 65 69 71 70 67 62 S7 51 47 6 48 S3 S8
17 RA 5 15 | 35.3]35¢1§36.6]133,8]33464]33:4]360,00135,0]13643J137.5] 38.7]39.6]60,1
DECJ 45 59§ 10 14 16 15 12 8 5 3 3 4 7 11 16
18 RA 5 26 |19.9]198]195]19.0]18.6)118,6]19,0J]19.,8J20¢6]21.5 22.4[23.1]23.4
DEC 6 20] 16 l1e 13 13 14 17 20 26 27 28 27 2% 21
19 RA 5 25 |20.9]2069]20.5019¢9119:5]19.5]20.0]20.8]21:8]22.,9 23.9]24.6]25.0
DEC] 28 35] %1 52 52 S2 51 50 49 50 51 SZT 53 54 56
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N
’ Table 10a(3). Apparent Places of Stars, 1985 (Degrees)—Continued
2::%':“ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Stor sion (Hr Min)l JaN | FeB | maR | APR | MAY J JuN | JuL ] Auc | ser | oct | nov | oEc ] JaN
“ -
No. natioln {°’) Seconds (tima of RA or arc of declination)
20 RA S 35 [27.5]27e9] 27.1] 26.6§26.2]26.2]26.5]27.2[2841] 2H.9]29¢8]30,5]30.9
DEC] =1 12] 36 39 41 41 39 35 31 26 22 22 2% 4 32
2l RA S 39 60.,6§60,5] 60,2]59¢6]59¢3]159.259.5]60.2]61.1 6]1.9]62.8]63,5]63,9
DEC] =1 S6] 57 60 62 62 60 56 51 47 43 42 44 48 S2
72 RA 5 56 122.0§22¢05121e7]21e2]2048[20e7J21e0]21e7]22e5]23.6[24¢3]2541[]25.5
DEC 7 24) 22 20 19 19 20 22 25 29 31 32 30 28 25
23 RA 6 23 [39.0]3847]37.9]36e8]35.9]35.3]35¢2]35e7]36e7}37.9{39.1040.0]40.4
DEC] =S2 40] 70 80 86 a7 84 16 617 57 49 o7 51 60 70
24 RA 6 36 |S1.215163]5141150.6[15061]5040]5062]50e8]51¢6]52.5]53¢5§56444]55.0
DEC] 16 24] SI1 50 50 S1 Sl 52 53 S4 5S SS 53 51 49
25 RA 5 46 |29.8]29:9]29.5]29.0[28¢5]28¢2[28.4[28.9]29.06]30.4]31.4]32.2]32.7
DEC|=16 41| 39 46 S0 S1 49 44 38 32 e7 76 29 35 43
26 RA 6 S8 3.0] 31} 2.7] 201 165 161 lel 166 23] 3al] 4ol SeOf 5.9
VEC]=-2R S6} 58 67 12 T4 72 67 S9 S1 45 43 “6 53 62
27 QA T 7 JaT7.6]6T7e7]67.4606.8]66,3165:.9]65.9]46.3]a7.0]67.,8]48.8)J49,7[50.3
DEC{=256 21| 62 70 75 77 75 70 66 S6 S0 48 S1 57 66
28 RA 7 33 139,11 39.4]39.,3]138,8]38.3[37.9]38.0]385]39e3f600n.2[0143)42.0]63,.3
DEC] 31 SS{| 23 24 rd4 29 30 29 27 25 22 20 17 16 16
29 RA 7 38 J31e5131e8131.6]312]3067]30e501305]30e9]31e5f32.3]33:2]36042]34.9
DEC 5 15%] S& 51 49 49 S0 Se S4 S7 58 S8 S5 51 46
30 RA T 64 J24,5]24.8]24,7]24.3]23.R]2344]23.5123.9]2446]25.5]2n.6]27.6]28.5
NEC] 28 3] 50 S1 S3 SS Sé6 56 1) S3 51 49 “6 43 43
31 RA 8 9 Sed] Se6] Se3] 46| 37| 3e0] 2.6] 2¢7] 3e2] 41| 53] 6046 7.3
DEC| =47 17] 20 31 39 Y3 45 41 34 25 17 12 13 19 29
3?2 RA 8 22 [14.2]165]14.,0013.0f11.8J10.6F10.0] 9.9J10e0f11.,4]12.9]14,4]15.4
DEC] =59 27] 25 37 46 53 55 52 4S 36 26 21 21 26 36
a3 RA 9 T |27.3]27.8)27.7f27.2126+5]25.9 25;4 2563]25:6]26,3]|27.4]28.6]29.6
DECYy =43 22 3 14 23 30 32 30 25 13 9 4 3 8 17
34 RA 9 12 [64.7]165:.4]165.1]63.8]162.0[60:2]58,9[58,2]58:4]59.5]61.5]63.5]65,2
NEC| =69 39 0 12 23 32 36 30 31 22 13 5 3 6 15
35 RA 9 26 [51.2]51e7]51e9]51e7]51e3]50.9f50.7]50.7]510[51.6[5264]53.4]56.3
DEC] =R 3S] 28 34 39 4] 41 40 37 33 30 29 31 36 43
36 QA 10 7 [34.4]3542]35¢5]35e4135:1136.7[360:.5[136.5]34e7]35.139:9]36,9]37.9
NEC] 12 2] 29 26 25 25 27 29 30 30 30 27 23 17 11
37 RA 11 0 [57e1 5841591591 |SRA]STAIST]1[56,6]56.H]57.0[58,0159.5}61.2
DEC] S5/ 27] 37 39 44 S1 58 61 59 54 46 37 217 20 16
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Table 10a(3). Apparent Places of Stars, 1985 (Degrees}—Continued 7
gicg’;‘t_ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gonr (Hr Min){ JAN | FEB I mAR | APR | MAY J JuN | suL [ AuG | sep | oct [ nov | oec TiaN
ach-
No. nation (°) Seconds (time of RA or arc of declination)
3a Ra 11 2 Jev.a]s0.9]51.7]51.7]51.0 5060492 J4B6]48e5]49,0]5061 5171536
DEC] 61 49] 45 47 s3 61 67 71 69 63 54 45 k1) 27 24
39 RA J11 48 J17.2]18:.2J18,7]19.0]18,9018.6]18.3}18,0017.9]18,1}18.6]19.5]20.6
OEC| 14 38] 80 76 74 75 78 81 A3 83 81 78 72 66 59
40 RA 11 53 28] 4¢2] 5.0] 5¢3] 540 4¢4] 37] 3.1] 2.8] 2.9] 3.6] 4.8] 6.4
DEC] S3 46] 30 29 a3 41 48 53 53 49 42 33 23 14 8
41 Ra 112 15 lel] 26l 2.7] 3e0] 340] 268] 2.5 2e2] 260 2.0] 245 3e4] 4.4
DEC]=17 27] ¢2 29 35 40 42 43 42 39 36 34 34 37 43
42 RA 12 25 Js9e0]aSe7]ab.B o367l Ju6,4]65,660e6]03e5]4304 6601 ]65.5[0704
DEC]=~53 o] 35 42 Y4 63 12 79 81 79 72 64 57 S4 57
43 QA |12 30 J1R.3]19,8}20.,7]21.2121.1f20.6]19.8}19.0018.4]18r.318.9]20.1]21.7
DEC]=S57 1] 24 32 41 52 60 66 6h8 66 60 52 46 44 46
44 RA 112 46 [48.6(5063151.3151e9)51:e9[51:¢4)50.6]69.7]|48.9J4R,7]49.3]50,5]52.2
DEC|=59 36 3 10 19 30 39 45 48 46 41 33 26 23 25
45 RA |12 53 |21.9]23:4]24.5]25.1 2540 24.5]23.7]23.0}2243]22.,1]22.5[23.4]24.9
DEC] 56 1] 74 72 75 82 90 96 99 97 91 a2 71 60 52
46 RA 113 23 [18,7]20e2]213J22¢0[22¢1121e7]2140]20.2]195]19.1 |193]20.1]21,.5
NEC] %4 59| 58 S5 57 63 71 79 82 81 76 68 57 46 37
4T RA 113 24 [22.8]23:9]124¢6]125:1[125¢3)125¢3]175:1 72482464 ]2443]24¢5]25.2]26.2
NECI~11 & Sé 61 66 69 71 71 70 68 66 65 66 70 75
48 RA 113 46 [56,0]57¢4]58e5]59¢2]5944 [59.2]|58.6[58,0[57:3]|56.9[56.,9]57.6]58.7
DEC] 49 22] 63 59 59 65 73 80 84 85 81 73 63 52 43
49 RA 114 2 [42.7]44¢5]65.9047e0]47.50764]66.9]46.0045.0]46.,4[66e5]45.5]47.1
DEC|=60 17| 45 50 se [ 66 75 83 AT a8 85 79 72 67 66
50 RA J14 S |4S5.9)47¢1J4R1]68.849.2 )69.2]49,0)08,6]4B,1]47.8]47.,9]48,5}49,6
DEC]=36 17] 36 41 47 54 60 64 66 66 63 59 55 S4 56
51 RA 114 14 |57.3]15843159.2]59¢8[60.2]60.2]60.0]59.6]59.2]58.9]58.9]59.4]60.3
DEC] 19 15| 31 24 22 23 27 31 35 37 36 32 26 18 Q
52 RA J14 38 [32.1]34¢035.5[36e7[ 3733704369361 [35.0[34.2]34.1]34.9]36.4
VEC| =60 46 3 o 11 19 28 k1) 41 43 41 35 28 22 20
53 RA Jl14 S0 1a0] 2¢0] 2.9] 37| 6e2] 466 93] 4.0] 3e6] 3.3] 3e2] 3.7] 446
DEC] =15 58| 44 49 5S4 57 59 60 59 59 57 56 56 58 62
54 RA 14 S0 4203 44¢9]47.3]149.3]50.1[49.5 48,0 J65.8§43.5141.6]40.6]40.,9]42,.6
DEC] 74 12] 44 39 39 'Y) S4 63 69 71 67 60 49 37 27
55 RA ]15 34 lae4] 2¢4] 343 4e2] 48] 5.0 469 4e6] 400 3.5] 3.3] 3.5] 4.2
DEC] 26 45] 44 37 36 35 40 47 52 56 56 54 47 39 29

2-105



Y

Table 10a(3). Apparent Places of Stars, 1985 (Degrees)—Continued

ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH

JAN ] FeB [ mar | apr | MAY JuuN | JuL J AuG | sep | ocT | nov | oec JJAN

Seconds (time of RA or arc of declination)

2-106

FM 6-300
Right
ascen-
Star xionn (Hr Min)
Decli-
No. nation (%)
56 RA 15 S9
NDEC =27 34
57 RA |16 28
DEC|=26 23
S8 RA 16 46
DEC[|=68 59
S9 RAa 17 9
DECJ=15 42
60 RA |17 32
DEC]=37 5
61 RA 17 34
DEC] 12 33
62 RA 17 S6
DEC] S1 28
63 RA |18 23
DEC]=34 23
64 RA 118 36
DECY 38 4S5
65 RA {18 5S4
DEC]=25K 19
66 RA 19 .50
DEC B 49
67 RA 20 24
DEC =56 46
68 RA 20 40
DECY 45 13
69 RA 121 239
DEC|=77 27
70 RA 21 43
DEC 9 4R
71 RA |22 7
DEC]=67 1
72 RA |22 56
DEC]=29 ¢1
713 |ra |23 3
DEC 19 7

24.6125.5)2644]27.4]28.1|28.5]28,6 28,4 ]2H.0]27,5]}27.3 |27.5)28.3
45 48 51 55 S7 S8 39 59 S8 57 56 56 S8

26.8127.8]28.7{29.8]30.6[31.1]31.3}31.2]30.7130,2]29.9]3041[30.7
57 59 h2 65 67 68 70 70 70 69 68 617 68

SB,7§60.8]63.0]65.4167.2[6844]68.8[08.2]66¢9]65,3[64+3[6443165.%
60 56 56 60 66 74 81 A8 91 49 83 16 69

2R,T7[29.5]30.431.4]32.2]32.8133.133,1]32.7}37,2]31.8[31.9]32.4
29 32 34 36 36 35 R 33 33 33 33 34 36

32.5133441344503567 367 375|380 303753649 3644 |36.4]36.9
40 39 39 40 42 44 47 49 51 S1 49 «7 45

12.1]128J13,6]1446[f15¢4 [16.0}153]16.2]15.3]11%e3 1409 ]14.8]15.1
66 59 55 55 538 63 69 73 76 76 73 68 61

12.811365]1445f15.816¢9 [17e6]17e9 17661668157 f[lee814.3]14,.3
17 66 60 59 64 73 83 91 96 Q7 93 85 T4

TeB] Be6] 9.5J10.7 1147 1247]J13.3]13.5]13¢1]12.6]12.0]11.9}12.2
4 38 37 36 37 37 39 41 44 4S5 44 42 40

23.4]23e9)2647]2548]26¢8 |27¢6]2840 |2B.0 |27e5[264,7 |2640]25.6]25.6
62 52 46 45 48 56 65 74 79 a1 79 73 64

17.6018.2[19.,0]2060]2140 |22¢0]22¢6 |2249 2247|222 2107 12104 ]2146
7 6 S5 4 3 1 1 2 “ S S 4 4

9] 1¢2] 18] 2¢6] 3.5 4¢4] Sel | Set] Se3] ¢a9] 40| Gal] 4.1
34 29 25 25 27 32 39 45 4«8 S0 S50 47 4“2

24481252264 02744]12849]30e5]3148 |32.6[3246]32.0)31.0]30.3]30.0
78 71 65 58 55 S« 56 61 67 13 75 73 68

SPeT]52e7[530154e0]55e1 [9642[57¢] [5Te5 5T 45648 [56.0]55.3]5¢.4
34 223 17 12 13 18 27 37 47 53 45 53 7

46,0]45.446,2[48.5]51.6 [55.2[58+5[60.8]01.5]60.4 |58,0]55.5]53.6
49 49 30 20 13 10 12 18 27 35 39 39 33

2561254112563 ]25:9[26¢7 |2T746]28:5 2942|294 ]29.3|28.9]28.5]28.3
15 11 8 7 9 14 21 a7 33 35 36 35 32

15.6]154]157 16,4 17,5 [18,8]20,1 [21:1 21D |2144]20.9)20.2]19.7
83 78 71 63 So 50 48 S0 55 60 65 67 65

4BN]4TeB8J0T7.9]4843]491 50615161 |5261 |5266]5P.7]5244]5241]5147
84 A2 78 72 65 S8 53 51 53 56 61 63 64

59,2]59.0]159.0]159.4 [60.0 |61.0]61.9 |52.8]163.2163.3]63.1]62.8]62.5

25 21 18 16 17 21 2R 35 41 46 LY.} 44 45



Table 10a(4). Apparent Places of Stars, 1986 (Degrees)

FM 6-300

P A ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
\ g°ﬂ' (Hr Min) | JAN | FEB | MAR | APR | maY [ Jun | JuL | Auc | sep | ocT | nov] Dec | san
0. ec!
natioln (°) Seconds (tima of RA or arc of declination)
1 fra | o 7 |38.5]38.2]38.0]38.1|38.7 [39.6]4v.6e1.6)e2.a]e2.7 o2 0)s2.0)a2.0
oEcl 29 0] 53 | 49 {45 |4l |39 Jae1 | s6 |54 Je2 |68 73] 75 ] 15
2 |ra ] o 8 }23.7]22.8[22.3)22.3 [23.1 |2¢.5]20.0 |27.5])28.5]28.9 J2R. 7| 28.0 |27.2
pDECl 59 4] 35 | 31 |24 |16 [ 12 9 |12 20 |30 ] 40 Jao | 55 | 57
3 RA 0 26 63,2 60.7 59,3 59.0‘60.2 62.6165.7T [68.,9])71e4}72.4 T1.7}169.6 66,9
oEC|-77 19] 82 | 77 [ 69 |57 Jes |36 | 31 |31 |36 ] 45 |54 ] 60 | 60
4 JRAa ] 0 25 [35.4)34.934.634,635.1 [36.1]37.2])38.4]39.3]39.7[39.6}39.2]38.7
pECf=42 22| 73 | 71 |66 |S5n |48 | 39 | 33 |30 | 32| 37 Jes | 49 | 51
s JRA | 0 39 Je1,0[60.1]39.5]39.5 [0.1 Je1.3]02.7 Jos.2]e5.3]45.8)s5.8]45.0 00,7
oec] 56 27| 53 | 50 | 4«4 |37 |31 29 | 31 } 37 Jar |57 Jeo ] 2| 75
6 |rRAa | 0 42 |52.8]52.4[52.2[52.2|52.6[53.4]54.3]55.3|56.1]56.6]56.6]56.4]56.1
veEc|=18 3] 58 | 59 |57 |53 [ae |39 J 32 a7 [ es | 26 ] 30| 3¢ | 36
7 |ra | 0 55 |50.0]48.9 48,2 48,0 J48.5 [49.8]51.4[53.0|54.3]55.0]55.1]54.7 53,9
DEC] 60 3a] 43 4l 36 28 22 19 20 26 35 45 55 62 65
A |ra ] 1 24 |52.5]51.5]50.7]50.3|50.7[51.8]53.4]55.1]56.5]57.4]57.7]|57.4]56.8
NDEC] 0 9] 62 | 61 |57 {50 |43 [ 39 ]| 39 |ea |52 ]2 71 ] 79] 83
9 RA 1 37 J12.6]11.6]10.8J1043 J10.5|11.3]12.514.0]15+3]16,2]}16.4 1!6.0 15.1
pec|=57 17]105 f105 {100 | 91 |80 |69 |61 |57 [s8 ] ea | 73] 80 | 85
10 SEE TABLE 11. APPARENT PLACES OF POLARISs 19R6
11 |Ra } 2 6 laa.6]22.2)21.8]21.6]21.8)22.4]23.3]24.3]25.3])26.0]26.4]26.5]26.3
DEC] 23 23] 55 | 53 | s1 |49 |48 J a9 |52 57|63 )es ] 1] 73] 74
12 RA 2 5T |44.7]44.043.4[62.9]42.7]43.1]643.8J44,9)46.0]46,9]a7.4)47.5}47,.2
DECJ=40 21] 47 50 49 44 35 25 15 9 6 9 16 24 31
13 |Ra | 3 1 [32.9]32.6]32.2]31.9]31.9]32.3]33.0[33.9]34.9]35,.6]36.2]36.4]36.4
oec] « 2| o 8 7 7 9 11318 23)z8] 30] 29 ] 28] 26
16 |=a | 3 23 |19.3]18.7h18. 0174 173177 18. 7] 20 1 |21.5)22. 7] 23.5]24.0]24.0
0Ec| 49 4]l 58 | 60 | 59 | 55 |50 |46 | 46 | 45 J 49| 54| 61 | 07 | 73
15 [Ra | 4 35 | 7.5] 7.3] 6.8] 6.4] 6.2] 6.3] 6.8] 7.7] 8.7] 9.6]10.4}11.0[11.3
nec] 16 29| 2 1 0 0 0 1 3 6 sl nfnnln
16 [Rra | 5 13 [s2.6f52.4]52.0]51.5]51.2]51.2|51.6]52.3]53.2]54.0]54.9]55.5]{55.8
pDEc| =n 12| 58 | 62 | 64 | 646 | 61 |56 [ 51 ] a5 | 41 | a0 | 42 ] a7 | 53
17 Jra | 5 15 J4n.1|39.9]|39.3|38.6]38.2]38.2]34.8]39.8)41.1]42.4] 43.6]as.5)45.0
pec] 45 59] 16 | 20 22 |21 |18 | 16 | 10 8 slio]iiz2]ie] 2
18 Jra | 5 24 J23.4)23.3|23.0)22.5]22.1[22.1]22.5]23.3]24.2]|25.1] 25.9}26.6]27.0
peEc|] 6 20 ex 19 L1 18 J 19 J 22| 25 f 29 | 32|33 32| 29| 26
19 {rAa | 5 25 |25.0]25.0f24.6]24.0]23.7]23.7]24.2]25.0]26.0]27.0] 28.0]28.8]29.2
nEC| 28 35| 56 | 57 | s8a | 57 | 56 | 55| 54 55 ] 56| s7] 98] 59 ] 60

2-107



FM 6-300

Table 10a(4). Apparent Places of Stars, 1986 (Degrees)—Continued ‘
;2%':'!_ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH .
Srlsion (Hr Min)["JaN | FEB | MAR | APR | MAY J JUN ] JuL ]| AUG ] Sep ]| oCT | Nov | DEC | JAN
No. |Dech o) Seconds (time of RA or arc of declination)
20 RA 5 35 3069308 30,0)29.9]29.629:5]29.9]30.5f31.4]32.3[33.1|33.8]34,2
nec] -1 12] 32 | 35| 36| 37 |35 |31 Jar 22|19 18 |20 24 ] 28 .

21 RA S 40 3.9] 3e8] 3e4] 2.9 2.6 2.5] 28] 3.5] o4 93] 6e1] 668 Te2
DEC] -1 56| S2 56 58 58 56 52 48 43 a0 39 4] 45 49

22 RA 5 56 125.5]25¢5]75.2]24e7 243 |24¢3]26.6]25.2]2661]27.0]27.9]28.6]29.1
DEC 7 24] 25 23 22 22 23 25 28 31 33 34 33 30 27

23 RA 6 23 [40,404041]139,4]38,3]37.3]36.7]§36,6[37.1]13841]39.3)410.5]41.5]41.9
DEC|=52 40] 70 80 a6 87 84 17 67 58 50 48 52 60 71

24 RA 6 36 [55.055¢1]|5448]54:.4]153:9]53.8]54.0]54.6]55¢4[5643]57.3]58.1]58.8
DEC] 16 24 49 49 49 49 49 50 51 52 53 53 51 49 47

25 JRa | 6 46 [32.70132.7132.4]131.9131.4031.2]31.3]31.7132.5]133.3|34.3]35.1135.6
DEC|=16 41| 43 | 49 | 53 | 54 ] 52 | 48 | 42 | 36 | 31 30 | 33 | 39 | 7

26 RA 6 58 SeS5] Se6] 53] 4.6 el ] 367 3e7] 4ol 48] ST 6.7 75 8ol
DEC]=28 S6] 62 70 75 77 76 70 63 55 49 47 50 57 66

27 RA 7T 7 |50.3]5069]50,10649.5]48.9]48.6]48.5]48¢9]49.6]50.5]51.4]52.3]52.9
NDECf=26 21| 66 74 79 81 80 75 68 61 55 53 55 62 71

28 RA 7 33 [43.3]43e6]43.5]43.0]42.5]42.2]42¢2]42.7[43.5]44.4]45.5]46.6]47.5
NDEC] 31 55} 16 18 20 22 22 22 20 17 15 12 10 8 8

29 RA 7 38 [34,9]35.2]35.0]34.6]34:2[33.933.9]34.3]36e9]35.7]36.7]37.6]3843
DEC 5 15] 46 43 | 41 4l 42 | 46 46 | 48 | 49 | 49 | 46 | 42 37

30 RA 7 46 [28.5]2R.828.7]128.3§27¢B}27e5]2745]27.9]28e7]29.6]30.6]317}32.5
NEC] 2R 3] 43 44 46 47 48 48 47 45 43 40 37 35 34

31 RA B 9 Te3] Ted] 7e2] 645] SeT| 4e9] 46| 406 52| Hel] Te3f 8e4] 9.3
DEC|=47 17] 29 40 Y] 54 55 S1 44 36 27 ’3 23 30 40

32 RA 8 22 J15.4[15.6]15.2]1462]13e0]11e9]1142]11a1]11.6712.7]14.2]15.6]}16,7
NEC] =59 27f 36 48 57 64 66 63 56 47 38 32 32 38 48

33 RA 9 7 |29.6]3061]30.0]29,6]28.9]28.2]27.8]2T7.7]|28.0]|2R.7]2947]|30.9}31.9
DEC]=413 22] 17 28 37 44 47 45 40 32 24 19 18 23 33

34 RA 9 12 65.2]55:8F55.5]66e2]62:¢5]60.7]59.3]58.6]|58.9[60,0]61.9]64.0]65.7
DECf=69 39f 15 27 37 46 51 S1 46 37 28 21 18 21 31

35 RA 9 26 |54.3]56e9]55615¢¢9[54e5[5461]53.9]53:.9]54e2]54.8]55.6]56.6]157.6
DEC] =8 35] 43 S0 S4 57 58 56 53 49 46 45 «7 53 60

36 RA J10 7 [37.9]38.7]39.0]38.9]|38.6[38.2]3R.0]37.9]38Be2]|3R.6]39.4]4044]41.5
DEC] 12 1} 71 68 66 67 69 70 72 12 71 68 64 58 52

37 Ra 111 1 1.2] 2¢5] 2] 342 2471 1.9] 1.2 o7 o7] lel] 2411 345) Se2
DEC] %6 26] 76 78 83 91 97 J100 99 94 85 76 66 59 55

2-108 ‘




FM 6-300

Table 10a(4). Apparent Places of Stars, 1986 (Degrees)—Continued

m%':‘t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star on (e Min)f jaN 7B T man T apr Jwav T oun T sui T'ave T ser T oct T wov T oec Toan
ocli-
No. nation (°%) Seconds (time of RA or erc of declinetion)
3R RA 111 2 ]53¢6[55e2]59e¢95%¢9[5%¢3 543534 |52.8]52:7[53.2[56:3[55.9[57.8
DEC] 61 49] 24 27 32 40 47 S0 4R 42 34 264 14 6 3
39 RA |11 48 [20.6]21e50122.1]22.3[22:2 |22.0[21.7 J21.4]21:3]21.5 J27.0]22.9)24,0
DEC] 14 38] 59 S4 S3 S4 56 59 61 61 59 56 50 44 37
40 RA 11 s3 b4 7.8 8,6 8.9 R.6 8.0 7.3 be7 644 6.5 Te2 8.4 9.9
DEC] 53 45| 68 68 72 79 R6 91 9l Ha 81 71 61 52 46
41 RA 12 1S5 444 Sel] 6,0 6.3 664 ] 601] SeB] SeS| Sed] Se6 | S¢9] 6.7] 7.8
DEC]=17 27) 43 51 S7 62 64 65 64 61 58 56 56 59 65
42 RA 12 25 [47.6 4911501507505 J49.B[648B,8[47.8470}46,9 47.6]49,0]50,.9
NDEC]=63 0] S7 64 74 85 94 101 103 101 94 86 79 76 79
43 RA 12 30 J2147]23¢2][24.124.6]24.6 2611233 [22¢5]21:9]21.8 [22:4 236 ]25.3
DEC |=S7 1] 46 S4 63 74 82 88 90 RH 82 75 68 66 69
44 RA 12 46 5242 ]|53¢8]56e9[55:.5]55¢6 5.1 54¢3 534 ]52:7[52.4 [52:9]5442 [|56.0
DEC =59 36 ] 25 32 41 S1 61 67 T0 68 63 1) 48 45 47
45 RA 12 53 24.9]26:5]27.5]28.1[28B.]1 [27:.6]26.8 [26.0]25¢6]25.2 255 [26.4]27.9
DECY 96 1] 5?7 50 53 60 68 T4 77 75 69 60 49 39 31
46 RA 13 23 21.5123:0]24.1)24.8)24:.9 J26.5]23.8]23.0]22¢3121.9]22¢1]22.8]264.2
DEC] 5S4 S9| 37 34 36 42 50 57 61 61 55 47 36 25 16
47 RA 13 24 J26.,2f27e¢3|2R.0]28.6]28.8 |28.7128.5]28.2[27.9[]27.82R.0[28.7 29,7
pECf-11 S| 15 f 22 J 27 | 30 |32 |32 |31 Jao |27 Jae |27 | 31 | 36
48 QA 13 46 [SR.7]60.1]161.2001.9062:]1 §61.9§61,.,4160.6]60.0]59.6]59.6]60.2]61.4
DECE 49 22 43 38 39 45 52 60 64 65 61 S3 43 32 23
49 RA |14 2 J47.1]68¢9]150.3]51.4]152.0[51.9[51.4 [50.5]69.6]49,0]49.0}50.0 51.7
DEC|=60 18 6 10 16 25 35 42 47 48 %5 39 32 26 2%
50 RA 14 S J49.,6]50.8]51.8[152:.6]53:.0153.0]52.8[52:4[519[S51.6f51.7]52.4]53.5
DEC|=36 17] 56 61 67 T4 RO 84 A6 86 83 79 75 T4 76
S1 RA 14 15 e3] 1e3] 2.2 28] 3.2 32 3.0 2.6] 2e2] 19] 240 2.4 3.3
NEC 19 14 69 63 61 62 65 70 T4 76 15 T1 65 57 48
S2 RA 14 38 |36.4]38.,2]139,7]41.0041.7]41.8]61.,3]40.4]39.4]3R,6]38.,5[39.3]40,9
DEC]=6n 46] 20 22 28 36 45 53 58 60 58 52 45 39 37
53 RA |14 S0 4,6 Se6] 6.5 Te3f 78] 80 749 7e6] 7e2f 6.9] 6.9 7.3 8,2
DEC|-15 59 7 711 s Ja7 a7 par Jie fas 13 113 Jas |9
5S4 RA 14 SO0 J42.6]45.]1 47,5 J49.5[50.2 497 ]4R,2[66,0]463:.6[41,7040.7[61.0]%2.6
DEC] 74 12 27 21 22 28 36 46 Y4 S4 50 43 32 20 10
-3 RA 15 34 4.,2] 5.2] 6.1 TeOf Te6] TeB] TeB] Ted] 69 6,4] 6.1] 6.3] 7.0
NDEC] 26 4S5 29 22 19 20 25 32 38 42 42 39 33 25 15
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Table 10a(4). Apparent Places of Stars, 1986 (Degrees)—Continued

g'ig:‘t_ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH
Star fion (Hr MinM jaN | FEB [ man | aPR | MAY J JuN | JuL ] AuG | ser | ocT | nov | DEC ] JAN
No. m?i:olr-. {°) Seconds (time of RA or arc of declination)

S6 RA 115 S9 [23.3]29:3]30.2]31:231:9132.4[32.532.3[31:8]31.4 3123144 |32.2
DEC =22 34| 58 61 64 67 69 71 71 71 71 70 68 68 70

S7 RA 16 28 307317327337 346 3541 [35.3[35.1]3¢.7]34.233.9]364.1 |34.8
DEC |=26 24 3 10 174 15 17 19 20 20 20 19 18 17 17

5A RA 16 47 SeS| TeS]| 97]1262 16041 J1563]15.7 1541 }13.8]12.3[11:2]11.2]12.5
DEC]=69 0 9 5 5 8 14 22 30 36 39 k1] 32 24 17

59 RA 17 9 [32.,4]33:2]3441]35¢1]36:0 3663649 [36.8]36:5]36.0 35.6 35,6 36,2
DEC]=15 42} 36 39 41 42 42 41 41 40 39 39 39 40 42

650 RA 17 32 [36.9]37:8]38.,9]40.] J41:2 [42¢0 J42¢4 6244 ]42.0]%41:4 409 J40.9 41,4
DEC=37 S| 45 43 44 44 46 48 51 54 55 55 S4 51 48

61 RA 117 346 [15¢1]15e8]1646]17e6]1844 [19.0]19:3]19.3[18e9]18.4[17.9}117.8}18.2
DEC] 12 33} 61 55 51 50 53 S8 64 69 72 72 -9 64 57

62 RA 17 S6 [14.3f15:0]16.0717e3 184 1962194 191183173 ]16.3]15.8}15.9
DEC} 51 23] 74 64 58 S7 62 70 80 8% 94 95 91 83 73

63 RA 118 23 12.2]12.9]13.8]15e0]166¢]1 170176 §17eB8 17511740 164 [1642 1646
DEC =34 23} 40 38 37 36 36 37 39 41 43 44 43 41 39

64 RA 118 36 [25.6]26.120.9]27:9 290 P9:.8 302 [30.2[29.7 |29.0 [2R.2 [27.8 )27.8
DEC] 38 45] 64 S4 48 46 S0 S8 67 76 82 R4 A1 15 66

65 QA 18 S4 |21.6]22¢2]23.0]24¢]1 |25¢]1 P6e0]26.7 |26.9 |26¢H |26.3 |25+48 255 |25.7
DEC =26 18| 64 63 62 61 S9 58 S8 59 60 61 ~l 61 60

66 RA |19 50 G0l 4e4] 409] SeB8| 67| 7e6] 8.2] 8.6] 8a5] Rl | Ta0 | 73] 7.3
DEC A 49 42 37 34 33 36 41 48 S4 58 59 59 56 52

67 RA 20 24 J30e030.4[31:2]32:6]34:2 358371 §37:8[379]373 13643 ]35.6[35.3
DEC {=56 46| 68 60 5S4 47 43 LQZ 45 50 56 61 63 61 56

68 RA J20 40 [S564.8]54¢8]55.2]56¢]1 572 PBe3[592 [59:6 595 ]59.0 [SRe2]575]57.0
DEC] 45 13] 47 37 30 25 25 31 40 S0 60 66 64 66 60

69 RA 21 39 [53.6]53.053.8[56.0[59.2 2.8 [66.0 |68.3[69.0 6H.OJ65.6 63.0]61.1
DEC[=77 26| 93 84 74 63 56 S4 55 61 70 78 Be 82 76

70 RA 121 43 [2He3]2Be2]28.5129¢1129:.9 30.9]31.7 [32.4[32.6]32.5][32.1[31.7}31.5
DEC 9 4A] 32 28 25 24 26 31 38 45 S0 53 S4 S2 49

71 RA 122 7 198197 }19.9 206 2147 P3:0 263 [25.3 2548 2547 [25¢1 [2445 2440
DEC =47 1] 65 60 53 45 37 32 30 31 36 “2 «7 48 46

72 RA 122 56 [S1e751e¢5]51e5[52¢0 |52¢7 381548 558 |56¢3 5644 |Shel [S55.7 |55.4
DEC =29 41] 64 62 58 52 45 38 33 31 32 6 40 43 43

73 RA 23 4 2¢5] 2¢2| 2.2] 26 ] 3e3] 4e2] Se2 | 60| 65| 6e6] 604 6,0 Se7
DEC] 1S 7] &S 42 38 37 38 42 48 56 62 67 h9 69 67
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Table 10a(5). Apparent Places of Stars, 1987 (Degrees)

FM 6-300

Right

Star JAscen- ZERD HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
No gow‘ (Hr Min)[ JAN | FEB | MAR ] APR | MAY | JuN | JuL | AuG | sep | ocT | Nnov | DEC | an
. ecli-
nation (%) Seconds (time of RA or arc of declinstion)
1 L V] / 4CeUf41e04letsoleD fulel Jo3e0 YRR IS- PR I-T-1 K- TN LI I -1 -1 L1
veCy 29 L 1> 11 7 3 1 3 -] 15 23 3v 35 3/ 317
el <A V] ] 2l el]|20ec |29¢/ |25 [26e¢5 2T e9[29eD|3Ue9]3Ceuf3ces |32ec]31e6]3ua/
veCl 59 4] o7 °3 40 33 32 31l 34 @] b¢e 6l 1i &4 9
3 KA VI3 6s9fF 4e> 3.1 '¥%4 3.8 662 Je3012¢5]14e9f159|12e2f13e2flVea
VEC] =77 19| ov 59 46 34 23 13 8 v 14 ee 31 37°] 38
4 RA U 2D (3873802 37e9)37e9 3804 [39e4]40e5f4)elocev]é3eu]e300]4ce06]4l00
VEC] =42 22} >i 4y 44 36 27 13 1l 8 1v 1o ee et 30
5 RA U 39 [44eT]93e0 0321630l 30T o5.u]%0c0]ale9]o9euf49e0]49eb]49e2]08:5
JEC] 6 27] 1> 4 66 59 53 91 53 °9 o3 78 bo Y4 96
6 HA 0 42 D00l 550 59465596 [5640 5667|5767 5871590 5Ye9]60e0]5Y:8]DY4%
VEC]=18 3] 306 37 35 3l 2% 17 10 5 3 4 -] 11 16
7 A U 99 [93e952e0 5l 51695264 5307553570058 3]590]59e1]58e7]574y
VEC 6u 3o} 65 63 -1-] 50 44 40 42 'Y 56 6/ 76 -1 ¥4
8 <A 1 24 50,0 99¢/ 1949 54¢5155¢U 560197/ 5Ye3]6Ue[017)02euf061eB ©lel
vEC| 60 1u] 23 | 23 | 18 | 11 4 v 0 S |13 23] se | oo | 4o
9 rRA 1 37 1911421364129V 1130U013e8J15:0016e581/7e8118e7]lbev]18e5]1767
VEC]=37 17] ®> B6 79 1 59 43 40 36 37 43 5¢ 60 64
10 StE TABLE 1le APPARENT PLACES OF PULARLIDY 1987
11 ra ] 2 o Jeous|evev|eses|ases]eses]eoci|ereu]esei]eveu]evet|3uei]3ue2fiv.l
VEC] 23 ¢4 14 13 i1 ] 4 -] 11 16 ece a7 31 33 33
l2 rRA 2 51 Jale2]|40e000.u0]45.445e340e6]00.40Tea]o0e0]4Yea]Dueu]50e0]4Ye7
UEC]=60 20} 91 94 92 87 9 63 59 e =Y 53 oY 6d ()
13 <A 3 1 30064300l 39/ 139¢3[39e3]35e7]30e513704138e¢3139¢1]39e¢/]139e9]35ev
vEC 4 2} ¢b L c3 23 é> re 36 39 43 LYe) 40 44 @l
la A 3 ¢ Crst]23ev]22.7 dZ.l Cle9]cCeS]23:5]2%eBccbec] 2] 283 85.7 P<-F%4
VEC] 49 e8] 13 7> 14 Tu 65 el 59 60 X 69 16 82 87
15 ra | 4 35 fitesf1lediver]ive2] 9e9f10e1]toerfiren]12e5f 135 10esf14e8)15.1
LEC] 16 ¢9] 11 10 10 Y 9 1 15 17 ly av r4Y 19
le A 5 13 59,8590 593 5‘0.’ D4e4 154e4]D4e8f95e4]D0e3]D7.2] D01 56.7 99,.u
VECY =8 2] 53 S/ S8 Y] 1) 51 45 40 36 39 sl Y4 48
17 RA S 19 45,0 44e0f44,3]43.5]03)]63e1]43.T7]0sel]sboev ul.Jh“d.b 49.4f4Y,.9
veEC] «5 5v¥] <21 é5 27 26 23 19 15 13 1¢ 14 L/ el '4-)
18 <A D> 24 CleUC6e9 2065120020 C5eT]20e1]2068]2T7¢7/]23:0] 29D 3062 3Ued
weC 6 2Zuf <co 24 23 23 24 4.} 29 33 3o 3/ 36 33 30
19 A 5 ¢ 296l 29¢2 BB 2B T o827 9] 283 2Yelf3Ve]3lel] 32e2]33:0]3304
vEC] 28 3o] ov 61 62 b¢e 6u 59 Y-} 59 by 60 ol (-7 K]
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Table 10a(5). Apparent Places of Stars, 1987 (Degrees)—Continued

g":g": ZERO HOURS UNIVERSAL TIME (GMT} OF FIRST DAY OF MONTH
Starlsion (Hr Min)["JaN | FEB | MAR | APR | MAY ] JUN | JuL | Aus ] sep | ocT | nov | pec [ iaw
NO. DB?'I- - X} S . i .
nation (%9 econds (time of RA or arc of declination)
2u RA 5 39 J3a.2]30ed] 33.8] 3333209 32e9] 3342]33.9]3%e8] 35.7f30e0]3702]3700
el =1 12] <Zo 31 33 33 31 28 24 19 lo 15 I} 2l 25
21 <A S5 &4u Ted lec] 6eBf 0e3] 5.9 HSe9f 6e2] 009 Tel Beb] JeDflVe2]1iVe6
veCl =1 Sof 4v 53 o4 o5 53 50 a5 «0 37 36 38 42 47
22 RA 9 94 [27el]e9elifcBed]2Be3]27e9]27e9]28ec]28e8]CYe /] 3V0]31eD]3Ce2] 307
veC I 2qf] 217 25 24 23 24 20 2y 3c 34 35 34 31 28
23 A o 23 41 e 941 e0f 408397 [38e8]38¢2]30ei38e6f39e0fauet8]4ceV]4cCe9]43e3
veCf=b2 4v] /1 -7 87 843 86 78 69 59 T4 5V 53 62 73
24 RA 0 30 [ouedo9eu]o8e7]58e2 0785765748 08e4]59e2]6uUel]01e2]6240]6246
veCl 16 2a] 47 40 46 o7 (Y4 47 «8 50 S5v SV 48 46 44
2% <A o 44 395e0f 35 M 394 3408340334134 30e/3De4]3643]37e2]38,0]38e5
veCl=16 4} @7 o3 o7 Y. S7 Y4 40 40 36 35 38 44 52
26 A o o549 Yel Beld TeY T2 6.6 6e3 0e3 0.7 Tes Bed Jed|iVe2]lV0a/
veCl=28 H6} 606 le 79 ¥4 8v 75 o 60 =1 e 55 62 r1
el RA T 7 I52¢9]5301]52e8152e2 514651035163 ]51:6]52¢3]5342]54¢2]5540]5506
VEC]=¢b 21} 1 79 84 sl 8o vl 14 ol 6l 99 ol 68 77
r4-} A ! 33 Glea]@le9falel]aT7e2]96e7 14604]40e5]96:9])47e7]43847 4985V e9)5107
veCl 31 5S4} oo v 12 74 74 73 72 09 66 o4 61l 59 59
29 <A [ 1-) 38e3] 00e0f 385300l ]37e6J3T04]37e4]37e8]38ea]3Yecf4Uelbalel]ele8
veC 5 1o} 37 3« 32 3e 3c 34 36 39 4y 3v 3o 32 27
30 RA { 44 3¢9 367 32e8]32e4]31e9]131e6]31e6]32e0]3cel/]33.0]3447/]30,8}36,0
veC 28 31 3¢ 35 317 39 39 39 3o Jo 33 31 28 26 24
31 A s 9 Yo 3 Yed el 8¢5 Te? 740 Deb 6.6 leld Bel YedfJlVeblle3
veCf=e7 17] «v =11 oY -3-] (-1.) 63 6 47 39 34 35 41 51
3¢ A 8 2¢ 10 711067105 19eDJ14e3 1302 ]1ceo2 1204 1ce P} 14eU]1DeD]16.9]1id8ev
veC =59 «7 “d oy oY 7o 78 7o oYy Y oY L 3-) 3] 50 60
33 A 9 / 3le9]3¢en] 320t 31e9]31e3 306302 3Vel]3Ve4]31lel[3cec}33:3]3404
veCl=43 ¢2 33 3 Y4 S5y 62 X} 26 48 4V 35 34 39 LY.}
34 A 9 le 05,7604 06,0 04803061 |61e3J0VeU59e2]59eD]|6Us/]|6C:0]64,6]606,4
veCl=69 35} 31 42 53 ol 67 67 oc 53 44 37 34 30 47
35 <A Y 6 Slet 08203 50l 2707 {0757 e 272D 7 e D8el 2875996Vt
veC] = Jo v 7 11 14 la 13 v 6 3 Z S v 17
36 oA v / “lea]acel]aeS]4Ceb 420l JoleBf4lebfeleS)elel acel]e43evV]440]4De0
el 12 1} o¢ 49 47 +d Sy Sl o¢ 53 be 4y 45 39 33
37 ~NA i1 1 el beO le3 7Te3] 07§ 64V S¢3 e8] 4o Seld] Oeld T¢6 Yol
uveCf 56 cof o5 o/ T4 79 /6 Iy 18 /3 04 25 L] 38 34
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Table 10a(5). Apparent Places of Stars, 1987 (Degrees)—Continued

FM 6-300

mg';‘t_ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH
Stor gonl_ (Hr Min)l JAN | FEB | MAR | APR | MAY | JuN | suL J AuG | sep | oct | Nov | oec JJaN
acli-
No. nation (°°) Seconds (time of RA or arc of declination)
38 A 11 I4 D/ eaDY9e4f DUl 0Uel |29 e o805 7e0[57euU]56ed]57e3]98e5 60 U6l .Yv
uell ol sl o3 (S} /1 9 85 [-1-} ¥} 8l 2 be 22 @9 41
39 A 1l 46 C4e 02407 €245 5T 5054251 2%e8[ 24T 209200203273
veC le 39] 317 3c 3V 3e 34 37 38 39 317 34 [4-} 21 l4
40 A 11 o3 Jev]illed 13.2 12.4 12+2 11.5 lU.d 10.2 YeYl 10UV lue/ 1109 13.‘0
vel] 53 45] 4o 406 oy 57 o4 Y-} oY (-]) 59 49 39 30 24
41 NA ld 13 ’.U U.U 9.4 9.7 9., 9.5 9.-’ 6.‘) b.’ U.d 90-’ onl 11.‘
veCl=17 ¢» S5 13 1y 24 [4-} 27 '] 23 4% 1y ld 2l 21
42 RA B12 ¢5 [oUed]92eO03e7]54e2]54el [53e4]02eo 0145V eT5Ve6]01ec]52.7])54606
Jelj=63 1] v 26 36 «7 56 K] 65 63 56 49 Y4 39 4]
43 A Ri2 3v [|2oedf0e0]lTeT] 8l ctBel 2T eT]2leU20el]ccHed]25e5)20eu]27:3]|28.v
veL]=57 ¢ 9 lo 25 36 4o o1 53 20 44 37 31 28 31
44 HA 12 460 50U 97¢0] 5047573093890l o/e2]560e5]5%03 008581598
veCl=59 3o “/ S« od 73 dl oY 9 YU -2 77 1y 67 69
45 A 12 923 ele9]¢Ye>d 30660310131l 3Veb]Yed 29eUC8e 32361 2865294 ]30Vet
veCl 506 ] 31 28 31 34 46 53 55 54 4b 36 el 1Yy 9
%6 HA 13 23 244229209276 27 el cTe3]20:0]29:7]2Deu]24e024e8]25.6]c6.9
veCl 5S4 >0 o 73 3 sl 4y 96 11UV 99 94 86 (5] 64 55
47 RA 13 ¢¢ 297 3Ve/]31e5]3Ceu]32el]32e2]32eu3lel]3le4]3le3]31e2]32.2]33.2
vecf=11 51 3o @3 'Y o1 53 53 52 29 48 @7 «8 52 57
48 A 13 aof let el 3e9 4eb 4.8 4.6 4.V de3 Cebd 2e¢2 2e3 ) 44U
veC 49 22 23 18 Y.} 24 3¢ 39 44 44 @] 33 ec 12 3
49 NA le Z Slel53e> 249560206 ]56,6]150.V 996194253 7o3e8]15447 S0e3
UEC]=b0 18] ¢5 29 36 ') o4 62 ol -T:) 64 1) 51 46 45
So <A le 2 536054 5575064508 50,9 5067 [5663)59¢8[59e99e7]56¢3 5744
veCl=36 18] leo 21 21 34 “v “4 @0 “6 43 3y 3o 34 36
Sl KA 14 1> Je3 Go4 2.2 DeY 62 Oed Oel 567 Sed SeU Sel 55 6.4
veCl 19 14] v Y4 39 4] 46 49 53 55 Se YY) 44 36 26
52 L) le 38 40e9] 420, 4949 46,2 4643499 449030y 43.2]4361]4309]4544
veCl=b0 4o ] 47 49 45 53 62 v 75 17 15 69 62 26 54
S3 A 14 5v Bel 9e3010e2]10e9 114 lleT]lleo]lle3fivev]lveb]ivenfllev]ll.y
veCl=1s 59| i1v 24 <) 3¢ 34 34 34 33 31 3u 30 32 35
S4 A le dv Y% 1 K- 194 K- LX) 202 4Ye7 4862 46U 43004l e7 J4VeT]40eY 4245
vell 74 11 v o4 o4 71 By 8y 95 9l 94 8o -} o4 53
S5 RA 1> 3 {fev YoV Yol YeBllvea Jl0eT]1lVed 10e2 Yol Y2 Yo U 9.2 9.9
veCl 26 av] 1o b 5 <) 11 18 24 28 '4-) 25 19 11 2
/
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Table 10a(5). Apparent Places of Stars, 1987 (Degrees)—Continued

Right ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH
Star g%:"- (Hr Min)] JAN MAR | APR | MAY [ JUN | JuL J AuG ] sep | ocT | nov | DeC | JaN
No. nation (°9) Seconds (time of RA or arc of declination)
56 RA 15 99 [32e233e2] 34e2]395¢1 35836433604 ]30e2]39¢7]35¢3]39¢1 3533041
veC =22 3] v 13 l6 1y a1 ee 23 23 ec 2l r'4Y) 4" 21
s7 rA 16 248 34,8139 30,8137:813860 39023943902 38e0]38s3[380v 382 ._’508
veC=co 2«4} 17 20 ce 24 206 28 29 30 3V P-4 el 26 26
-1-) ‘oA 16 &7 12e5 142 10.8 191 |21lel |22e422e7 220l 2VeBllYea |l1B8e4JlBe3]19eD
vEC =09 vl 17 la 13 le ee 3V 38 44 47 49 4V 32 eb
59 KA 17 9 J36e237eV]37e9]38e9[39¢7[9Ve44V0e/ JoUeb]4V0e3]39:8]39eD]39eD]4Ve0
veCl=15 42} «¢ 4> 47 LY-) 48 47 46 “5 45 44 4o 4o 'Y}
6u RAa [i7 32 foledfe2ea]a3.4]49.6]45.6]46e540:7]46.946e5]49¢9 1450454 ]oDey
veC =37 o] 4o @l Y «8 50 Se 55 57 5y 1) o9l | o« ol
6] KA L7 34 18e2]108e9]19e7]20e6]21e9 (2201 224 2204220 u}CleD]2lel|2Vev]2ied
vEC 1e 331 o7 51 @l 46 49 55 ol 69 ol (-1 606 6l 56
62 KA 17 26 19e9]10e0]17e6118e8]19e9[2VeT[2levV]2VeO]1lYe]lB8]1l/eY 17e3]1764
veC] 51 e8] 73 ¥4 50 56 ov 69 79 88 93 Ye YU 8¢ le
63 <A I8 23 1060173183 1veecVe J2lec 22l |2Ce2]2led|2le4 |cueY J2VeT |clev
veCl=39 24§ 33 317 K1) 35 35 3o 317 4V 4] LY 4c 49 37
64 RA i 3o CleBleB8e3cYel 3Vel]31e2]32e0V 324 32e4]31ev)3102]3VeD |3Vl ]3ve]
JEC] 38 e5] oo 9/ 91 49 %3 6l Tv K] 85 ¥} 8> 19 10
6Y KA 18 24 9./ éoee]2/e2]28e2]|cPe2 |3Ve2|3Ve8 |31l |3Vev]3vee J2Ye9][29eT7]2Y0eY
VEC|=¢o lu] oV 99 PY-) 57 29 24 o6 24 59 26 S5/ 56 1)
66 oA ivy 5V le3 le0 del Yol YeP [HVe8llleD]lle8llle/flies]ivey lu.b 10e5
vEC 8 4y Y4 ¥ 43 43 -46 51 57 63 o8 v oY 66 (-7
67 ~A gy 24 39e¢330¢ /30,6379 394 J0lel 42443l 430l f4ceD[4]leb]4Ve9]9Ve0
VEC =96 4o ] 50 “y “2 35 3l 3V 32 37 LX) 43 oy 48 43
63 RA 2y «u S/ eUO97eV 970 08e3]09¢4 JoU6]61e4]61e9]61e8]6L1.300VeD 5971993
vEC] 45 13] 6w o1 43 38 39 45 23 64 /3 [=1V] 83 1Y) 4
69 A 21 4vu lel O le4 3.5 GeO [LUe2]13eD 107100 a[1De4[Ll3el]lUed de%
weC|=/7 ¢o] /o vo Y 40 39 30 38 44 92 Y0 o> o4 Y-
70 RA €L 93 J31e9034eD31e7[32¢303341 139613900 [3966]35¢7 3583504 ]3Deu]3%0d
veC 9 e} @9 4> “c 41 44 «9 96 . | 62 o8 /1 1e v o8
71 LU T4 I Jevev]23e724ec 298 [c5¢9 |27 22860 [€PeDO[cYe? |CYeY |cYe 3 2.7 B
veCf=e7 1] «6 @ 34 co iy 13 11 13 17 ec el ey el
72 <A 22 206 1994199 95¢3[599:0 964 Pl e 595 [DYe4 |0VeU JOULL D749 [5Ye4 |DYeu
VECf=¢cY 41| «3 44 37 31l 24 17 12 lu 11 14 1y e ce
73 KA c3 4 Del Ded Deo DY [- -] le5 [ YS-1 Yed Ye 8 Yo Yol Yo b Je VU
veCl 1y /] o7 03 60 54 oY o3 Tu 7 8d “o 1Y) Yu LY.
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Table 10b(1). Apparent Places of Stars, 1983 (Mils of Declination)

FM 6-300

Star |Aston ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
N sDionr (Hr Min) | JAN | FEB | MAR | apr | MAY J Jun ] JuL | AuG | sep ] ocT | nov ] DEC [ jan
0. ecil-
nation (°°) Seconds (time of RA or arc of declination)
1 RA 0 7[029.1128.7 |28.5 [28.5 9.1 [30.0]31.0 |31.9 |32.6]32.9 B2.9]32.6 |32.2
DEC 51510 «S1] 49} 47) 446 ] s0a ] s4a] 47] .50 450 .58 .60] «61] .61
2 RA 0 Bl16.5]13.513.0[13.0 13¢7 [15.0]16.5[17¢9 [18:9[19.3 19.0]18¢4 17,0
DEC 1069| 94| .92] .88] .84 ] .81 ] «80] .82)] «85] «90] «951.00]1.03]1,04
3 |Ra 0 26[]51.2]48e8 JaT.6 47,1 B2 BV.6]53.8[57.1[59.5[60.5 L9.9 5749 [55.2
DEC| =-1374]1.24]1.22 Ne18 112 1o06 N02] 991,00 ]21.02f1.06 No11]2e24]01.14
4 RA 0 25]25.6]25.1 |24.8 24,8 |25.2 [26.2]27.3|28.5]29.3]29.8 [29.7]|29.3}28.8
DEC =753 85| .85] .82 78] +74] 69| 66| 65| 66] 68] 71| 74| .75
s |RrA 0 39(31.1]30.1 [29.5]29.3 |29.9 |31.1]32.5]33.9]34.9]35.5[35.5]35.0}34%, 2
DEC 1003 -‘;0 .“9 ."6 .42 .39 .38 .39 .‘2 .“7 .‘.)2 .56 .59 .60
6 |RrA 0 42]63.2162.8 [42.5142.5 [42.9 [63.6]44.6 |65.6 |46.3]46,7]46.8]66.6]46.3
DEC =321 49 49 049 87 043 40 « 36 036 33 034 ¢35 «37 «39
7 RA 0 55139.5]38.4 |37.637.3137.8 |39.0]00.6 J42.1fa3.a4]00.1 00,1 ]a3.7]s2.8
DEC 10771 oB3| 82 «79] 75 ]| o772 ¢70) 71| «74] «78] o83 88| 91| 93
8 |raA 1 2641.0]139.9139.0[38.6[38.9 0.1]61.5[43.106.5]45.4]05.7]45.4]04.6
DEC 1069 o34 o33 31| J27] s26] o22] o22] 024 o28] o33] .38 42| .04
9 |RrRA 1 37] 4.8 3.8 3.0 2.5] 2¢7] 3.5] 47| 6.2] 7.5} B.3] 8.6 8.2] 7.3
DEC] =101801e19}1a19 J1e16J1e12 107 101 97 ] «¢95] ¢96] «¢99]J1.03]1.07|1.09
10 SEE TABLE 11. APPARENT PLACES OF POLARISe 19R3
11 RA 2 ehz.2nre7 3o hie2hr.7hizee 13.61406f15.2]15.6J15.715.5
DEC 415] «69] 68| 67 66| 65| s66] 67| 70| «73] .75} .77] .78] .78
12 |RrA 2 ST]37.2]136¢6]35.9]135.3135.2 |35.5|36¢3[37.3]38+4[39.,3]39.8]39.9[39.6
DEC =717 «82] ¢83] «83] 480 «76] «71] 66] 63| 62| 63] 66| +70] 74
13 RA 3 1]23.1]22.7]22.3]21.9)21.9 |22.3]23.0]23.9)24.8]|25.6]26.1]26.3]26.2
DEC T1] oSO «50] 449 ¢49] «S0| «52] ¢55]| «57] «59] +60] .60] .60] .58
14 |RA 3 23] 662) 5.6] 4eB) 401 ] 3.9) 4.4] S5.4] 6.7) B8e0] 9.2]10.0)10.4]010.3
DEC 885] «39] +40) (40| 38 35| 33| .32] «33] 35| .38] .41] es4] o7
15 [RA 4 34]156.7]56.5]156¢0]5545[55.2 |55.4155.9]56.7]57.7]58.6]59.4]59.9]60.1
DEC 292] <«90] .90] .89] .89] 89] 90] .91] 92| 94] .95] .95] .95] .95
16 ]RA s 13J43.5]63.3)62.9]42.4]62.042.0]42.3]03.0]43.9]44.8]45.6]46.1]06,.4
oeEcl -146] 17] <191 19] 190 28] 16) 13) .10} .08] .o07] .o8] .10 .13
17 RA S 15]26,2]2600 25,5247 2402 |2402[24.7]|25.7]26.9]|2R.2]29.4[30.2]30,7
DEC 817) «a7] 49 50| 49| 48| sa6] J44] J43] .43] J0a] .46] 48] S0
18 |RA S 26]13.3]13.2]12.8]12¢3]11:9]11.9012.3]12.9]13.8]14.7]15.6]16.2]16.5
DEC 112] «61] «60] 60] 60 «60] s62] .63] 65| 67] 67] 67| 66| .64
19 |ra S 25]13.2[13.1]12.6]12.0]11.6]11.6]12.1]12.8]13.8]14.,9]15.8]16.6]17.0
DEC 508 o36] «35] «35] «35] 36 o36] 34] J36| «34] 35| .36] .36] .37
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Table 10b(1). Apparent Places of Stars, 1983 (Mils of Declinationj—Continued

Right ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Ster sion (He Min)[ JaN J FEB T MAR | APR | MAY JJun | JuL J Aue ] ser | oct | nov | pec | san
8cii-
No. | ation  1°9) Seconds {time of RA or arc of declination)
20 RA S 35}21.3§21.2]20.8]20,3]19:9)19.8]20,1]20.8]21.6]22.5]23¢6]26,0[24.3
DEC -21 56 058 «58 «58 «58 «56 «53 osl ¢ 69 ¢ 49 050 051 54
21 RA 5 39|54,315643]53:49[53¢3[52:¢9[5269]5342]53.8]56¢6]155,5]56¢4}57.0}57.4
DEC =34 «T0 .71 o 72 o 72 .71 «69 67 064 «63 62 «63 «65 67
2? RA S 56115.3]1563]14.9]14,4]14.0]13.,9]16,2]14.8]15.6]16,5]|17.4]18.1]18,6
DEC 131 o63] ¢62] «62] ¢62] 62 ¢63] ¢65] 67| 68 68 s68B]| «66] 65
23 RA 6 23]136.3]36.0§35,2]34.1]33.1]32.5]32.5]132.9]33.9]35,1[36.3[37.2[37.6
DEC =936 +¢65] «70] T2] 73] o72] 681 463} 58] «55] «53] «55] «59] <65
26" [RA 6 36]44,0[46.2043.9]43.3]42:9]62.7)62.9]43,6]46.2]45.1])46.1]67.0]47.5
DEC 291] +81] .81] .81] «81] «81] .82] .82] .83] .83] .B83] .83] .82] .81
25 RA 6 44]26.3]26¢4(2641]123.5]23.0]22.7]22.8]2342]2440]26,8]25.7]26.5]27.0
DEC =296 76 «80] o811 B2 Bl 79 76 «72] ¢70f «69] o7 o746} 77
26 RA 6 S5T]58:.2]58:2]57¢9]5742[56¢6 [56:3|56.2]56¢6]5743]|58,2[59.2160,0]60,.5
DEC =514 -1 057 070 o71 070 67 64 « 60 57 56 «57 «60 «65
27 RA T TJ42.T]62.8J42.,6]161.816)1,2]4069]60,8J61e2]41eB]42.7]63e7]44s5]45.1
DEC =468 o T2 176 078 79 078 .76 072 069 66 ¢ 65 66 069 .73
*
28 RA 7 33§31.1]31.5(31,3}30,7]30.2}29.9]29.9[30.3]3141]32.0}33.1]34,2]35,0
bEC SO6T| oST] ¢58] 60 e61f 61| 61§ o60] «59] ¢58] o57] «55] 55} «55
29 RA T 38125.,0]25¢3]2541]24¢7]26462[23.9]23.9[2402[]2448)25.6[26.06]27.5]28.2
DEC 93 67 065 065 65 «65 66 067 «69 069 «69 «68 066 o646
30 RA T 44§16,8)1T72]17.0}16,5]1640J15¢7J15,7]1641]167117,6]1847]J19.,7]20,.6
DEC 498 98] .99]1.00]1.01}11.01]1,01]1.,00]1.,00] 99| 98] 96| .95 «95
31 RA B 8]61.8]62¢0161,7]60,9]6041]59¢3]5849]}59:0]59:5]60.,6[]61:6]62.7]63,5
DEC -840 «60 66 «T0 « 72 073 071 «67 ¢ 63 059 «56 «57 059 o646
3? RA 8 22[12.0012:3]11.8]10.8] 9.6 8.5] 7.8] 7.6] 8.1] 9.2]11.6}12.0]13.1
DEC] =1056] «92] «98]1.,02]1.0501.06]1,0501.01] «97] +92] 89| «89] .91] «96
33 RA 9 7]23,0023.5)23.,6]22.9]22.2]21:5}21.1]20.9]2142]21.9]22,9]2441]25.1
DEC =770 «85 090 94 «98 «99 «98 96 92 -1.) «85 oe‘ 087 091
34 RA 9 120166,2] 64¢8]66¢5]163,2]61¢5]59¢7[58:2]57e5]577|5R.8]60,7|62.7]64.4
DEC] =~1238] +09] +15] .20] «26f «27] +26] o24] «20] +15] <11] 10| «21] .16
35 RA 9 26]465,1045.T7]65,8]45,6145,2046.,8]64.6]644,5]46.,8]45,6]46,2]6T7,1]68,1
DEC =152] ¢59] ¢62] +64] 65| ¢65] 654 63 ¢61] S9] 59| 60] 62] .66
36 RA 10 7§27.8]28.5]28,8]28,7]|28.3]28.,0}27.7]27.6]27.8]28.3]|29.1]30.0]31,0
DEC 214 24| «22] o22] 22 «23] 24 24 +425] J24] 423] 21} J18] .16
37 RA 11 0§49,0]150e415141]51e1[ 505697 ]69.,0]48:5]48.5]68,9]4¢9.9]51.3§53.0
DEC 10031 93] «94] +96]1.00]1.03]1.05J1,06]1,02}] 98] .93] .89] .85] .83
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Table 10b(1). Apparent Places of Stars, 1983 (Mils of Declination/—Continued

FM 6-300

g":%':“ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH

Star gonr (Hr Minl[ JaN | FEB [ MAR | APR | MAY JJUN T JuL | AuG | sepr | oct | nov | oec T JaN
acli- -
No. natio'n (°9 Seconds (time of RA or erc of daclination)

38 RA 11 2]41el |42e6F43,6 63,6 BR2.7 R1.7 40,8 0.2 J40el J60,6 1.7 B3.3 k5.1
DEC 1099 37 e39] 442 ¢66 ] ¢49 | «S1 ] 50 047§ ¢93] 38 433 30| .28
39 RA 11 48]10.8J11.7]12.3]12.5]12.4 12.1[11.8 115114 11,5 J12.0 12,9 13,9
DEC 260 ] 7S] o733 72| 73| o746 | «75 ] 76| «77 ] «76] 74 ] 72| 68 ] o65
40 RA 11 52557 |572]|5Rc0]5842 579 P73 [56.6 56,0 |5547 }55.8 6.5 b7.7 59.2
OEC 956 020 020 022 026 029 032 032 030 027 022 017 013 Olo
41 IRA | 12 1454.9}55.8}56.4 |56.7 6.7 6.5 |56.1 5.8 |55.655.6 B6.1 6.9 7.9
DEC '310 012 nlb 019 021 n22 023 022 021 019 nle ole 019 022
42 RA 12 253748 |39¢5]40.5]41.0 [60.8 0.1 |39.1 |[37.9[37.1|37.0 BT7.6 39.0 [40.8
DECE =1119] «971.00]1.05]1.10 [1.15 Hel8J1e19 NelB81el15]1e1]l No07 1,06 1,07
43 RA 12 30 [12.0]13¢4 143148 1667 J14e2 1366 125111691147 1231344 [15.0
DEC -1013 54 058 062 067 .72 07‘ .75 .74 071 067 064 063 064
44 RA 12 46 162.043:6 44,6 45,2 J45.2 L4.7 43,8 2.9 J42e] |61.8 2.3 3.5 65,2
OEC '1059 n37 0“0 b4 059 054 057 058 057 055 nsl 048 056 47
4s RA 12 53 159 J17.4 18,5191 |19.0 18,5177 [16.9 |16.3|16.,0 16.4 |17.3 |]18,8
DEC 996 | 42 o4l ] 43| 46 ] 50| «53] 55 ¢54 | ¢51 | 47| 241 ] 436 32
46 RA 13 2313421147158 1651646 162|155 147 J13:49]13.6 [13.7 14.5 |15.8
DEC OTT | «97] «95] 9614001406 1071409 1609 ]1:06]1,02] «97] 491 ] 87
47 RA 13 24 ]16.4]17.4]18,1 18,6 18,8 J18.7 18,5 18,1 178|177 N7.9(18.5[19.5
DEC =196 | 81| 84| .86] .88] .89 ] .89] .88] .87 .86] ,86] 86| .88] .91
48 RA 13 4650475261 |53:.2]53¢9]560] B3:.9]153:3 52615149515 51:6[52.2 53,3
DEC 878 14 oll] o12] ¢15] «19] 022 o024 ] «25] ¢23| 19| 414} 409} .04
49 RA 14 2]36.5]36.237.6]38.7 39.]1 B9:1 385 |37.5]36.5]35,9 |36.0 |36.9 38,5
DEC] =1071 ] «74] «76] 79} o84 | 88| «92) «94}] 95| ¢93] .90 .87] .84] .83
50 RA 14 5 38.R14060]40,9]41.6]42.0 p2.1]41.8 |61.3]40.8]40,5 00.6]41.2]42,3
DEC -645 002 .Ol. 007 oll 014 016 017 olb 015 nl3 oll .ll 012
51 RA 14 14 516515265344 |5%e0]5443 5443541 153.7[53:.3[53.0{53.0]53.5]54.3
DEC 342 «SB[ «55] o546 oS54 56 ] 58] 60} 61] «61] .59 .56)] .52] .48
52 RA 14 38 24.,2]|25¢9]27:4 2846 |29.2 |29:.3]12R.8 |27.8 [26.7 |26,0 |25.8 |]26.5 |28.,0
DEC =-1080 olé 015 18 022 26 «30 ¢33 ¢34 032 «30 « 26 «23 022
53 RA 14 49 154,2]155¢2]156,1 15648 |S7.3 I57:e5]157:4 [|57.1 |56.6 56,3 156,3]56,7}57,5
DEC =283 90 «92] ¢95] «96 ] «97 ] ¢98] «97 | «97] +96| 96| .96] 96 ] .98
54 RA 14 5041.616462]464,64B.6 49,4 J4BoaS 47,4 J45,2 14269 ]41,0]40.00460.3]41.9
DEC 1319 050 .47 .‘7 .50 055 059 062 .63 O62 .58 052 .‘7 062
55 RA 15 335641 ]|57.0§5R,0[58:8 59.3 I59:6]59.5 59.1[58.6[58,1]57.8]58.,0][58.7
DEC 4T75] «92] «88] ,87)] «87] .90 ] ¢93] .96 ] .98} 98| .97 93] +89] .85
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Table 10b(1). Apparent Places of Stars, 1983 (Mils of Declination)—Continued

:::%':‘t ZERD HDURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gon'_ (Hr Min) JAN | FEB | MAR | APR ] MAY J JuN | JuL | AuG | sep | ocT | Nov | OEC | JAN
CH- .
No. { i (©9) Saconds (time of RA or arc of declination)
56 RA 15 S59§17.2] 182§ 19,1]20,0]20.7|216¢1]21.2]21.,0J20¢5]20,1}19.8]20.0]20,7
DEC =601 28] e30] o31] ¢33 ¢34 o34 o35] «3S| 34| 34 33| 33| <36
S7 RA 16 28]19.2]2062] 21.2]22:1]2249]2365]23.6]23.4f23.0]22.,5]22.2]22.3]22.9
DEC =469 21 022 o246 25 «26 27 «28 «28 28 27 o 27 «26 27
S8 RA 16 46f45.90478]50,0]52e3[54e2]55¢4]55¢7[5560]53¢7]52.2[511}51.0]5201
OEC =1226 «58 056 56 057 «60 64 «68 071 073 072 «69 66 62
59 RA 17 9]21.6]22.4123:.3]2442]25¢0]25¢6]25¢925¢8]25¢4]25.0]26¢6]2446]25.0
oec| -279] 18] .20 .21} .22 .22] .21} .21] .21] .20] .20] .20| .21} .22
60 RA 17 32]2441]25¢0] 26012722842 ]29.0[29+4[29.4]29.0]28,4]27.8]27.8]28.2
DEC =659 e40 .60 60 40 .‘l .‘02 b6 .‘5 46 .‘06 .“5 T ) 0‘3
61 RA 17 341 6.4 Te0] 7e8] 8e7] 9¢5]1061]J10.4]10.3] 99] 9.4 9.0} 8.8] 9,2
DEC 223] 49| e46] o646 43 45 «4T] 50| «S2f «54] 56 ] «52] .50] .46
62 RA 17 56 9:9f1066]11.6]128]13¢9[14e7]14+9]146]138]|12.8]11.8]11.3]J11.3
DEC 915] «37] ¢32] e29] ¢29] 31| 35| 40| «68] 47| 47| 45] 41| <36
63 RA 18 22[59:6]60¢3]|61:e2]62¢3]63¢6[64e3[64.9]65.0]64¢7]64.1163.6]63.4]63.6
DEC "611 045 obé 0‘03 43 0‘3 YY) b4 046 047 0‘07 0“7 46 %5
64 RA 18 36]19.319.8]20.5]21.6]22¢5]23,4]23,8]23,7]23.2]|22.5]21.8]21.3])21,.3
OEC 689 19| o14] 11} «10) e12| e16] 20| 24| «27] 28] 27| «24| <19
65 RA 18 56] 9.9]10e5f11e2]12:2]13¢2]166e1]14.8]15.0]16e8]16,3[13.8]113.5]13.7
DEC =467 «90 «90 «90 «89 «88 «88 «88 «89 «89 «90 «90 «90 «89
66 RA 19 49]56¢9]55¢2]556T|56e5]|5764 |5843[59.0[59¢3]|59+1]}58.,8]58.2[57.9]57.8
DEC 156] +864] +81] «79] «79] .80] .83] .86] .88] ,90] .91] .91] .89] .87
67 RA 20 24J14.7115e1115e9 17011847 ]2063]2146]2263]22¢3]21.7[20.8]20,0]19.7
DEC] =1009] 67| «63] o460 oS7| 55| ¢55] «56]| +59] ¢62] «64] 66| 65| <62
68 RA 20 40]48.8[48.7169,1]49.9]5160]5261]5340]53:4[53¢3]|5247]51.9]51.2]50.7
DEC 803] ¢91] ¢87] «83] «80] «80] ¢83] «87| ¢92| ¢97]1.00|1.01]1.00] 96
69 RA 21 39f31.1]3065]3163]33:4]36e5]4062]43:4]65.7]|4643]45.3]43.0]40,4]38,4
OEC -1377 «28 «23 19 olé 10 «09 «10 «13 o17 21 o 24 « 26 21
70 RA 21 43]1941§19¢0]19:.2]19.8]20.6]215§2264]2340]23e2]2341]22.7]22.3]22,0
DEC 174] o14] «12] 11| o10] 11 o141 17| 20| «22] o24]| o24] 23| .22
71 RA 22 Tf Ted] Te3] Te6] 842] 9¢2]10.6§11.8]12.8]13.2]13.1]12:6]J1169]11c4
DEC “836 43| «40] o371 o33 29 27| 26| 27 29} 32| 34| «35] <35
72 RA 22 56]41.0]40.8]40¢8J4162]4169]43:.0]6640]64,9]65.4]85,5]45.3]6%.8]44,.4
DEC =528 «31 «30 «28 «25 21 18 16 «15 «16 17 «20 21 22
73 RA 23 3]53.2]53¢0]152:9]5362]5349[5%4485547 |56e5]57¢0]5741[56.9]|56.5]|56.2
OEC 268 .67 .65 .6‘ .63 .63 065 .68 .72 075 .77 .78 078 077
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Table 10b(2). Apparent Places of Stars, 1984 (Mils of Declination)

FM 6-300

Stor R;g';}‘ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
N gow. (Hr Min)| JAN | FEB | MAR | apR | MaY | Jun | JuL | AuG ] sep | ocT | Nnov] OEC | JaN
o n:ﬁr:;, (°) Seconds (time of RA or arc of declination)
1 [RA 0 7]32.2]31.8]31.5|31.6[32.133.1]34.1]35.1]35.8}36.1]36.0]35.7]35.3
NEC 515] «.61 ¢S99 «57] 54 ] 54 ] «55] 57| .61 «65] 68 JTU[ 71 o 71
2 [ra 0 8J17.4]16.5[15.,9]15.9[16.7|18.1]19.621.0]21s9]22.3]22.1]21.4}20.5
DEC] 1049)1.04J1.02] 98] +94] «91| «91] 92| «96]1.01]02.06]1.10]1.13]1014
3 [rA 0 24]55.2[52e8 5164512523 |54.7|57.961.2]63.6]64.6]63.9]61.9]53,.2
DEC| =1374]1.16f1.221.07 1,01 ] .96] «91] .89] 89 92} J96]1.00]1.03]1.03
4 |rA 0 25]28.8]2R.3]28.,0]28.0 |28.5 [29.4]30.6]31.8]32.6]33.0]33.0]32.6]32.0
DEC =753 o715 o 75 72 «68 63 «59 «56 54 «55 «58 61 -1 65
5 [RA 0 39]34,2]33.3]32.732.6 33,1 [34.3]|35.8]|37.2]|38.2]34.8|38.8]38.3|37.%
DEC| 1003] «60] 59| .56] 52| 49| 48] .49 53] .57] .62] 67) 70] .72
6 RA 0 42[]46.3]65.9145.7 45.7 46,0 J46,8]47,848,8169:5]49.9]|50.0}49.8]49,5
DEC| =321 .39] .39 .38] .36 .33 .29] .26] .24]| .23} .23] .25] .27] .28
7 RA 0 55]42.8]61e¢7]40.9]4047 |61e2 J42:5]66.0]45.6)46.9)4T7.6]47.T]47.2]46.3
DEC] 1077| .93| .92 .89] .85] .82| .81] 81| .84} .89] .94] .98]1.02]1.03
8 |ra 1 26]ses.6]e3.6]42,702.3)42.703.8|45.4 [47.0]aB.3]49.2]49.5]09.2]4B.4
DEC| 1069] «aa] o43] s61] .37 .36 32| 32| «35] «39] .43] 48] 52| .56
9 |rA 1 37] 7.3] 6.4] 5.6] 5.1 5.3] 6.0] 7.3 8.8]|10.1]10.9f21.2]10.8] 9.9
DEC| =1018]1.09]1.09[1.06][1.02] 97| 91| .87} 85| 86| .89] 93] 97| .99
10 SEE TASLE 11. APPARENT PLACES OF POLARISs 1984
11 |RA 2 6]15.5|15.1|14.7f14.4 [14.5[15.2]16.1]|17.1018.0}18.7]19.1]19.2]19.0
DEC 415] 78] 78] 77| 75| 75| 75| .77] 79| .82]| .85] .87]| .88] .88
12 |RA 2 57]39.6]39.0|38.,4]37.8|37.6]38.0]38.8]|39.840.9]a1.8)42.3]02.4]02,1
DEC =717} «74] «75] 76] .71 6T ] «62] 58] 54 53] .55] .58] .62] 65
13 [RA 3 1]26.2]25.9|25.5)25.1]25.1]25.5]26.3|27.2]28.1]28.8]29.4]|29.6]29.5
DEC 71| 58| 58] .57] 57| .58] .60] .63] 66| .68] .69] .69] .68] .67
14 |RrRA 3 23]10.3] 9.8] 9.0| 8.4] 8.2] 8.7] 9.7|11.0]22.4)13.5]1444]14.8]14.7
DEC 885 47 48] Ja7] J45] J43] .41 0] o0l e42] o45] +49] .52] 54
15 |RA 4 34]60.1]60.,0]59.5]59.0|58.7}58.9]59.5|60.3]61.3]62.2]63.0]63.5]63.7
DEC 292] «95] «95| .94| .9¢] .94} .95] .96] .97] .99|1.00]1.00]1.00]|1.00
16 RA 5 13]66.6066¢3)65,945,3[66,9]04,9]165,3]46,0]46.9}47.8]48B.,6]49,20149,4
DEC| =146] «13] «15] «16] «16] o16] 12| o09] .06} .04] .04] J05] C07] <10
17 |RA S 15[30.7|30.5]29.9}29.2|2R.7|28.7]29.3]30.3]31.5]32.8] 34.0[34.9]35,3
DEC 817] «50] 52| 53] 53] 51| 49| 47| oa7] 06} J07] 49] o51)] .53
18 |RA 5 24]16.5]16.5 16,1 [15.6[15.2|15.2]15.6]16.3]17.2]18.1] 19.0}19.6}19.9
DEC 112] 66 +63] 63| o63] 63| «65] .66 68| 70] 70] .70] .69] .67
19 |ra S 25017.0]16.9]16.5]|15.9[15.5|15.5]16.0[16.8]17.8]18.8{19.8|20.6]20.9
DEC 508] «37| 38| .38 38| .37 .37} .37] 37| .37] .38] .38] .39] .40
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Table 10b(2). Apparent Places of Stars, 1984 (Mils of Declination)—Continued

:":9;:“ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH

Ster gonl_ (Hr Min)["5aN | FEB | MAR | APR T MAY [ JuN | suL J AuG | sep | ocT | Nov | oec | JAN
ech-
No. natio|n (°) Seconds (time of RA or arc of declination)

20 RA 5 35024.3]24.3]23.9123.4[23.0]22.9]23.324.0]24.8]25.7 |26.6 27,2 2745
DEC “21] o564 55 56| 56 ] 55| ¢S3| «S1| 48] 4T 46] 47| +49] oS1
21 RA S 3957.4]157.4]57.0]56.4 5640 [56.0])56¢3157.0]57.8]|58.7 |5S9.06 60,2 ]60.6
DEC =34 6T 69] 70| 701 69 ] ¢67] 65] 62] «60] 60| 61| 63| «65
22 RA S 54118.6118.6]18.3]17.7|1743|172}17.6]18.2]19.0]19.9]20.9 121462240
DEC 131] o65] 064 o63] o646 64| 465 6T 68 69| 70| «69] 68} .66
23 RA 6 23]137.6]37.3]36.5]35.4 [34.5[33.9]33.8]34.3]35.3|36.537.7|38.6]39.0
DEC «936] «65] 69 T2 73] 71| 468 63 58] 54| 53| «5S] 59| «64
24 RA 6 36167.5]0T.7]47.6]46.9]46.4 |46.3]46.5]47.]1]47.9]48,8 49.8]50.6]51.2
DEC 291] .81] .81] .81] .81] .81 ] .82 82| 83| .83] .83] .82] .82] +81
25 RA 6 46127.0]27.1126.8]2642 257 [25:4]25.6[26.0]26eT7]|27.6 2845 [29.3]29.8
NEC «296] TT] «81] 82] B3] 82| «80] 77 ] 73] «71] 71| o«72] ¢75] +79
26 RA 6 5ST160.5]60.6]60.3]59.6]59.0 [58.6]58.7[59.0]59.7]60,6]61.6]62.5]63.0
DEC =514 ] 65 «69] oT1] T2 o711 ] «69| 65] 61 ] 58] ST ] S8} «61] <66
27 RA 7T T7]65.1]45.2]64.,9]60.3)43.7 [43.3]43.3 43,7 ]44.4]45.246.2]0T.1]47.6
DEC =468 73| «77] ¢80 Bl «80] «77] 74| <70 67| 66| «67] 71| 75
2R RA 7 33[35.0]35.4]35.2]36.7[34.1 |33.8]33.9]34.4]35.1]36,1]37.2]38.3]39.1
DEC S6T| 55| 56| «ST| 58] «58 ] «58] «ST| 456 «55] 54} 52| +52] .52
29 RA 7 3828.2]|28.5]28.3]27.9]27.4 [27.1|27.2|27.5|28.1]28.9[29.9]30.8|31.5
DEC 93] 64| 62] 61| s61] 62 ] 463 64 ] 65| 66] 66] 64 462] 60
30 RA 7 46 ]20.6}21.0120.8]20.3]19.8[19.5]19.6|19.9]20.6]21.5]|22.6]23.7]24.5
DEC 498 1 295 «95] 96| 97| 98] ¢98] 97| «9T| «95| 94| 93] .92] .92
31 RA B 9] 3.5f 3.8] 3.5] 2.7 1.8} 1.1 o7 e8f 1e3] 2.2] 304 4.5 Se4
DEC -R40 b4 .70 .74 .77 .77 .75 .72 .67 .63 .61 obl .64 «69
32 RA R 22113.113.4]12.9]11.8[10.6] 9.5] Re8] 87| 9.2|10.3]11.8]13.2]14.2
DEC -10‘56 96 l.()Z 1.07]1.10]1.11 1.09 1006 1.01 97 94 Y4 96 l-Ol
33 rA 9 7fes.1]|25.6]25.5}25.0]24.3|23.6]23.223.1]23.4 24,1 |25.1]26.3]27.3
DEC -770 .Ql 096 lool 1004 1005 1005 1002 098 94 091 091 093 «98
34 KA 9 12166.,4165:1]164.7]163:461¢7[59.9]58.5]57.8[5R.0]59.2]61.1]63.1]064.7
DEC -1?36 16 «21 0?7 «31 «33 033 030 26 «21 «18 olb «18 022
35 RA 9 264B.1]48.7]08B,8Ja8.6]4841 |4Te8[4T7.6)467.6]|4T7:9]|48.4]49.3]50.2]51,.2
DEC -152 56 « 69 o171 o712 o712 «71 o710 «68 066 «66 67 70 «73
36 RA 10 7[31.0]131.8]32.1]32.0]31.6|31+3}3141031.0]31.2]31.7[32.5]33.4]34.4
DEC 214 16] o14] o13] o14] o15) «16] <16 o16) o16] 15] o13] &10] .07
37 RA 11 0]53¢0]5%4¢4]5541 5505455375340 [5266]52¢5]5340 [|54.0]55.4]57.1
DEC 1003] B3] 84 A7) 91 ¢94] «95] «95] 92| 83 B4 79} 7S] 74
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' Table 10b(2). Apparent Places of Stars, 1984 (Mils of Declinationj—Continued
- Right ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star lion (Hr Min)["JaN [ FEB | MAR | APR | MAY | JUN | JuL J AUG ] sep | ocT T nov | pec Tian
No. r?a?i:tl;r-\ (°) Seconds (time of RA or arc of declination)
38 RA 11 2045.1066¢7]47.5067.5]46.81465,8145.0[64.4064¢3]644,7165,9]47:5]4%9.4
* DEC 1099] .78] «29] .32] 36} .40 o0l 040 «381 +33] .28] .23 «20 «18

39 RA 11 68]13.9]16.9]115.5]15.7{15¢5]1563]15.014,7]J14:6]14,8]15.3]16.2]17,2
NEC 260 o65] 63| .62] 63 64| «65] 66| 66] J66] 64| 61] «58] 55

40 RA 11 52[59.2]6046]61.5]61.7 6166 ]60.8]6041]59:5]592]59.3]60.1]61.3]62.8
DEC 9561 10| «10] +12] «16] «419] «22] 22| «20] «17] .12] .07} 03] .00

4] RA 12 14]57.9[5R«9]59.5]59.8[]59.R |59.6 59.3 58,9]58.7]573.8[59.3]60.,1]61,1
DEC =310 «22 « 26 29 «31 «33 «33 «32 «31 «29 «28 .28 «30 ¢33

42 Ra 12 25040.8]42¢5]43,6]4440]43.8 43.1]424141.0]00.2]60.1 |4Ne8|42.,2]464.0
DEC] =1120] «07] 10| «15] «21] «25] 28] «29] +28] «25] 21 18] «16] <17

43 RA 12 30015.0016e5]17e5J17e9]17e8 17631651567 ]15e0]14+9}15.5]16,7 f18.3
NDEC =1013 64 .63 o713 .78 082 85 «B6 «85 .Be 78 o 75 o T4 075

44 RA 12 46 45.2]46.8147.9]48.5]48,64 J6T7.9]67.2]46.2]65.4]45.2]45.746.9]48B.h
DEC -lﬂ59 .67 .50 55 .60 .6“ .67 069 .68 .65 061 058 .56 «57

45 Ra 12 53[18.802044]21.5]22¢1]22¢0[2164]2047 [19:9]193}19,1 194 ]20.4]21.9

DEC 996 ] 32| «31] ¢33] 36| 40| 443 <45] 244 41| 36] J31] 4251 .22
46 RA 13 23]15.8]17.4]18.6[19.3[19:3]18.9]1862|17.4]16.7f16.3]16.5]17.3]18.7
DEC 9T7 ]| «B7] «85] 86 90 94| 97| «99] 99| 96| 92] 86] 81} 77

47 RA 13 26419.5]20.6]21.3]21.8]22.021.9]21.7]21.4]21.1]20,9]21.2]|21.8]22.8
DEC =196 91 94 .96 «98 .99 99 «98 «97 « 96 «96 .96 «98 l.ol

4R RA 13 46153.3]54e7]5%48]56.5]56.7 |56¢5]56.0]55.3|54+6]54.2 54.2|54.9]56.0
DEC 877]1064§1602]1602]1405]1609]1613J1415]1615]141311.09]1.04] «99] +94

49 RA 14 2]3R.5]460e3]41,7]42.7]643.2[6361]42.6]01.6]404T]00.1)4"c2]01s1]42.7
DEC] =1071] «B3] ¢85]| 89 93] «9RJ1¢01]1,0401.064]1.03]1.,00f ¢96] +94]| +93

50 RA 14 5]642e3]643e95064.5]65.2[465:5[65,6]45.6[644.9]04.64]66,.1]44.2]64,8]45,9
DEC =645 J12] ¢14] 17| 21} e23 ] ¢25] 26} «¢26] «25) 23] .21] -20] .21

S1 RA 14 14]5443]5544]5643]56.9]57.215742]57.0]56.6]56.2]55.9]55.9]56.4[]57.3
DEC 3402 48] 45| 43| 44| 46 48] 50 «51] «50] 49| +45] 61| <37

\

52 RA 14 38]28,.0]29.8]31.4]32.,5}33.,2]33,.2]32.8]31.8]30.7]30.0]29.9]30.7]32,.1
DEC =-1080 22 023 « 26 .30 .35 «39 o4l .‘2 Wbl «38 035 .32 «31

53 RA 14 49]ST7.5]58.6]59.5]60.2]60.7 |60:9]60.8]60s5]60+0]159,7|59.,7]60.1]61.0
VEC =283] 98] 1.01]1.03]1605]1.061:06§1,06]1.06]1.0501,04]1.04]1.05(1407

54 RA 14 50]41.9]4445047.0]49.0]49,7 49624747 45.5]43.2]41.3]40.3[40.7]42.3
DEC 1319 o42] «39] 39 +42] 466 «51] «56] «55] 53] .49] 44| .38] .33

55 RA 15 33|5R.7]|59:7|60.6]61:5]6240]62¢3]62.2|61.8]613[60,8]60:5]60.8]61.4
DEC 4751 «8S]| +81] 79 80] 83] «86] «89] «90] 91| .89 .86] .82] .77
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Table 10b(2). Apparent Places of Stars, 1984 (Mils of Declination}j—Continued

gg':" ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH

Star gonl' (Hr Min)[ JaN | FEB [ MAR | APR | MAY [ JUN | JuL | Auc | ser | oct | nov Joec | JaN
ecli-
No. nation (°°) Seconds (time of RA or arc of declination)
56 RA 15 591207 §21e8)22.7]23e6 2463 1247 249 J24.6]26:2)23.7 123.523:7 24,4
DEC ‘401 ¢34 ¢ 36 038 039 .40 bl .41 .41 o“l 40 .40 040 o“l
57 RA 16 28122¢9]23¢9]|26¢9]25:.9 267 27622764, 12762 266263 2640 |26.1 |26.8
DEC ~469 27 «28) .29] .30 «31 «321 .33 «33 e33F <33 321 321 .32
SR RA 16 46]152.1 5442564587 |60.6 |61.,8]62.1 |51.5]6V.1]58,6]57.6[57.6[58.7
DEC ‘1226 062 «60 «60 .62 « 65 «69 .73 .76 o717 .77 .74 .70 67
59 RA 17 925401259 26.8]27.8[28.5 [2942]29.5 294 ]29.0]|2H.5 |2H.2 |28.2]28.7
DEC -279 22 -23 « 25 025 .25 -25 24 24 24 o2& 02“ 025 26
60 RA 17 32]28.2[29.2|30.2]31.4]32.4 |33,2]33.6]33.6]33.2]32.6]32.1[32.0]32.5
DEC °659 0‘53 .42 .43 043 .44 0“5 046 048 049 .49 o“d 047 046
61 RA 17 34 962 9¢9[10e7J11e6[12:4 [13.0§13e3 1321268123119 (11.8]12.1
NEC 223 046 43 o4l X3 042 45 « 48 ¢S50 -3 «51l « 50 47 X
62 RA 17 56 [11.3J12.0]13.1§14e3]1544 |16.2}16.4 J16.1]15.2)14.2 N13.3]12.8]12.8
NEC 915 «36 «31 «28 27 029 ] ¢34] «39] «43 45 ] +46 44 ¢339 34
63 QA 18 23] 36 4e4] Se3| 664] 7.5 844 9.0 9.2) 8e8] Ho3| 78| 76| 7e8
DEC =611 ] o45] «44] J44] 444 64 ] 44 ] 45 J46]) J4TF Ja4B] J4T] JaT] 46
64 RA 18 3612143]21.8]22.6]23.6]26+6 [2544]25.9]25.8]25¢3]24.6]23.9}23.4]23.4
DEC 689 «19 e14] L11 «10 ol12 ] o161 .20 «25] 27 .28 .27 «24] 19
65 RA 18 54 [1367]14e¢3|15.1]1661]17:1 [18.0]18.6]18.9]18e6]1B.217e7]17e4]17.6
DEC °467 +RQ 089 .RQ .aa .83 .87 .”7 .88 «8H .89 B9 089 «8AR
66 RA 19 49157.8]58.2|5R.,759.5[60+4 |61.3]62.0]52.3]62.2]61.8]61.3]60.,9]60,9
DEC 156 oRT «84) .83 «A2 «84 «86] .89] .92] 94 e95] 94} 93] .91
67 RA 20 24]119.7]20.0]20.9]22:2][23e7 2563126627427 e4]726,7]25.8]25.1[24,.8
DEC] =1009] «62] 591 o55] 52| «S1 | ¢50] 51| 54| «57] 60| 61| 60} 57
68 RA 20 4015047507511 ]5149]53e0]54¢1]55.0[55e4]5503]|54,7}23.9]53.2[|52.7
DEC ARO3 « 96 «92] .RA «HS e86] «88] 93] ¢98]1.0211.05]1.07J1.05f1.02
69 RA 21 39138,4f37e9]3R.7]41.0]44.047:7]50.9]153.2]53:8]52.8]|51.5]48.0]66.0
DEC] =-1377 «21 o16] L1 « 06 «03] 02] .03 «06] 10 vl4 «16] J16] 13
70 RA 21 43J22.022.0]22:2]22.8[]23.6]24.5]25.4[26.1]26.3]26.,1[25.8]25.4}25.1
DEC 174 «22 «20] .18 .18 «19] 21 24 «28 «30 «32] +32] .31 «30
71 RA 2?2 711140 1163]111.6]12.313.3]14.6]1%.9016.9]17:3]17.2]15.7]16.1]15.6
DEC °836 .35 032 .29 025 021 019 .18 019 021 .?_‘0 .26 .27 026
T2 RA 22 S56[464.4]443J4443)44.T7]65.4}46,5]47,6]48.5]49.0]49,1]6R.8]4B,4]48,0
DEC =528] +22] +20] 18] «16] 12] «09) L06)] 06] +06] .08] .10] .12] .12
73 |ra ] 23 3]s6.2]55.9|55.9]56.2]|56.9]57.8]58.8]59.6)60.1)60.2]60.0]59.6]59.2
DEC 269 77 o715 73 o 72 «73 «75] .78 «81 M-I oHB7 +88 +88 «R6
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Table 10b(3). Apparent Places of Stars, 1985 (Mils of Declination)
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: Star 2;22:1 ZERQO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH
N gonr (Hr Min) ¥ JAN | FEB | MAR | APR | MAY JJuN | JuL | Auc | ser | oct [ nov] Dec | .an
o n:tch;;‘ {°°) Seconds (tima of RA or arc of declination) )
1 RA 0D T[35.3]34.9 p4.7 3448 PS4 PB6.3[37.3 |138.3 B9:.0[39.3 B9.3[39,.0 I38,.6
- DEC SIS eT1]| «69 [ 467 | ¢65 ] o646 | o65] 68| ¢71 | 75 +78 | .81] o821} .82
4 RA 0 BJ20.5]195 [19.0 [19.1 19.R P1.2]22.7 24.2 [2501 [|25.5 PSe3 247 [23.7
DEC 1050 ] o14] ¢12] «09] 405 ] «02 ] «01] 403 ] 406 o11] o416 ] 421 24 ] 2%
3 RA "0 24 159.2]56¢8 5.4 [55.2 6.3 g8.7 618 I65.1 |[6TeH [6R.6 PT.8]65.8 |63.2
DEC] ~1376 1.,03]1.,01] .97} .91 e85 ] ¢81] »7H ] .78] .81 o8BS | +8B9] 92 «93
4 RA 0 25132,0 315 [31.2 [31.3 P1.8 32.7[]33.9 [35.1 [|35.9]36,3 B6.3|35.9 |35.4
DEC -753 «65 64 062 «58 .53 049 0“5 044 45 o7 051 .53 -1
5 RA 0 39 37,5366 |36.0 |35.9 PB6.5S P7.7]39.2 60,6 J¢1.7]42.2 [62.2]41.8 1.0
DEC 1003 «71] e69 | «67 ] 63 | 60 ] ¢59] 60 ] ¢63] ¢68] 73] «77| o480 o82
) RA 0 42)49,549.1 k8.9 }s8.9 k9.3 Fo.1 51,0 5240 |52.8]53.2]53.3]53.1 ]52.8
NDEC =321 28] 29 ] 428 ] ¢26 ] 423 ] 419 +16] 413 12| J13] <14] «16] 18
7 RA 0 55146.3]45:2 44,5 [44.2 6.8 96,0476 |49.3 |50.5]51,2[513]50.9]50.0
DEC 1077 J1.03]1.02 1,00 *96 .?3 «91 92 99 099 11,04 J1.09J1¢12 1614
L] RA 1 24 48,4 47,4 6,6 [46.2 6.6 7.7 49.351.052.3]53.253.5]53.3[52.5
DEC 1069 ] «54 ] 53] .51 ob4T | 006 ] 062 42 005 ¢49] 53] 58] +62] +64
9 RA 1 37] 99 89| 82 7e7 ] 7e9]|8e6] 9.9 11,4 N2.7]13,6]13.713,4 2.6
DEC «-1018 99 «99 «97 92 «87 «81 o177 .75 o 76 o719 o83 «87 «89
10 SEE TABLE 11+ APPARENT PLACES OF POLARI[Ss 1985
11 RA 2 6119,0]18.6 18,2 18,0 18,1 18,7 19,6 20,7 |21.6]22.3]22.7}22.8 |22.6
DEC 415( «RB | +87 ] .86 ] 485 841 885 86] .89] «92] 9] «96] 497] .97
12 RA 2 57042.1]41:560,8 40,3 PR0.2 p0.5]41e3 0244 43.5]00.304048064,9 J44,.7
DEC =717 «65 067 o606 «63 «59 05“ «49 046 «45 46 050 «53 57
13 RA 3 1]29.5[29.2|2R.8 [28.5 |28.4 |28.8]29.6 |30.5]31.5]32,2]32.7]33,0[|32.9
DEC T1L oS7] o666 ] 65| «66] 67 ] «68B] «71] o76)] o776 77| 77} 76} .75
14 RA 3231671662 ]13,4 1248 [12.7 [1341]16.) }15.5]16.9]18.0]18.9[19.3[19.3
DEC ABS | .54 _055 e55 | 53] ¢S1 ] ¢48f «47] 48] ¢S50 53] 56| «59] .62
15 RA 6 35 307 3.5 3.1 206 2.“ 205 3.1 4.0 5.0 5.9 607 7.2 705
DEC 2921100 991 «99] 99| 99| +99]1.00]1,02)1.04§1.04]1,05]1.05]1,.0
16 RA 5 13§49:4 69,3 48,9 148,4 48,0 [98.0]48.4]4941]50.0050.9f51.7}52.3[52.6
DEC =146 10| ¢12f 13] o12] 11 ] «09] 06 03] .01 «00F 402 04 07
17 RA 5 15]35.3135.1 [34.6 33,8 |33.4 33.4]34.0]35.0]36¢3]37.5138.7[39.6 40,1
DEC BI7] 53] 55| ¢56 | ¢56] ¢54 ] ¢52] «50] «50f «S0] .50] 52] «54}] .56
- 18 RA S 264 |19.9]19.8 §19,5 |19.0°]18.,6 J18.6]19.0]19.8 J20.6 J21.,5f22.4)23.1)23.4
DEC 112] 6T «66 ] ,66] 466 66 ] o681 69] o71] 73] 73] 72] «71 ] 70
19 RA S 25120492049 J20.5 {19.9 ]19.5 [19.5]20.0 |20,8 J21.8 }22.9]23.9 24,6 |25.0
DEC SO0R} +40] <40 ] .41 ol 040 | ¢40] o39] ¢39] 40 ] 40 o41}] 41 ] 42
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Table 10b(3). Apparent Places of Stars, 1985 (Mils of Declination)—Continued

g":%':‘t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST OAY OF MONTH

Star sion (Hr Min)] " JaN | FEB | MAR | APR | MAY J JUN | suL | AuG | ser | oct | nov | oec | AN
ech-
No. nation (°9) Seconds (time of RA or arc of declination)

20 RA S 3527.527¢5]27.1 2646 [26.2 6.2 |26.5 |27.2 2841 }2R.9 9.8 [30.5 |30.9
DEC -21 osl «53 «54 «53 «53 51 49 «46 T L) 45 87 «49
21 RA S 39]60.6]60.5]60,2]59.6 [59¢3 59:2[59.5 6026161 [61.9 [62.8 J63.5 [63.9
DEC *34 ] A9 67] «6T] 6T ] 66| ¢65] 62 | 60| 58] 58] 59 «61 ] ¢63
22 RA S 564 22.0[22:0]21.7]21.2]20.8 0.7 ]21.0 |21.7 |22.5]23.4 R4.3 |25.1 |25.5
DEC 131 A6 65 o65] e65] «66 ] ¢67] 68 F 70| «71] 71 ] «71 | «69] o468
23 RA 6 23]39.03847]37.9]36.8]35:9 35.3]35.2 [35.7|36.737.9 [39.1 |40.0 |40.4
DEC -936 64 «69 «72 «73 071 «67 «63 «58 05‘ «53 055 «59 «64
24 RA 6 36]51.21513]51.1]50.6]50.1 ﬁ0.0 5042 [50.8[51¢6]52:5 [53+5 5444 §55.0
DEC 291 «Hl «80 «80 Al 81 «81 L.B? .82 «83 «83 .82 81 «80
25 RA 6 44 |29.8[129¢9]29:5]2940 285 2842 [2Re4 |2Be9 1296 30,4 [Ble4 |32.2 32,7
DEC -296 079 .88 .a‘ 84 .83 «81 .78 «75 073 72 .7‘ 077 «80
26 RA 6 S8 3400 3¢l 2¢7F 2¢1 ] 1eS | 1el ] 1el ] 1e6] 23] 361 ] 4e1] 5.0] 5.5
DEC =Sla ] «66] <70} 72 «73] .73 :70 e66 ] 62 59| S8 60 63 ] .67
27 RA T T6Te66TeTf07,6]66,8[06¢3 85,9 [65.,9 [466.3]4T.0]467.8 J48.8 49,7 |S50.3
DEC -‘68 075 079 oal 082 .82 .79 .76 072 .69 .68 .69 073 077
28 RA 7 331391396 |39,3]38,8[}38,3 37.9]38.,0 |38.5[39.3]40,2 ¢41e3]42.,4 43,3
DEC S67 ] ¢52] 53] 5S4 ¢S5 «55 ] ¢55] ¢S54} 53] «52] «S0| «49] «48] .48
29 RA 7 3813153183146 [31¢2]307 J3065]30.5[30e9[31e5]32e3]3342]3%¢2]34,.9
NDEC 93] «60] 58] .SB| 58] SR | 59| +60] 61| 62] 62| +60] S8 .56
30 RA T 44 24.5]248(24.7]24¢3]23.8[23:4]23:5[23:.9]24¢6]25.5]2646]27.6]28,5
DEC 498 «92 «92 «93 «94 094 «94 «94 «93 «92 «91 «89 «88 .88
31 RA 8 9] 5.4 Se6] 5.3 4.6] 3.7] 3.0] 2e6] 27| 32| 441 ] 53] 644] 7.3
DEC -840 « 69 « 74 07“ «81 081 «80 .76 72 .68 «65 60 069 07‘
32 RA 8 22116442f14¢5]14.0]13.0§11.8[10.6]10.0] 9.910:4]11.4 J12.9]|14¢4]15.4
DEC] =10561¢01f1e07]112]1415§1416 161414121 ]1.07]1:02] «¢99] «99]1+02]1.07
33 HA 9 T2743]27.8)27.7]27.2]26:5125:9]25¢4 |25.3[25:6]26,3[27.6]2B.6]29.5
DEC =770 «98]1.03]1.08]1¢11]1412}1611]J1.09]1.05]1.01] 98] .98]1.00]1.05
34 RA 9 12]64.7]65.6]165,1]|63.8]62.0[60.2]58.9 |58+2]58.6[59.5]61.5]63.5]65.2
DEC] =1238] «22] 28] ¢33 «38] «40] «40] 37 ] «33]) 28] ¢25] «26] «25] 30
35 RA 9 260151¢2]151e¢7]151¢951e7 5163509507 J50.7|510]51.6]52.64[53.4]54.3
DEC =152 «73 o 76 «78 «80 «80 «79 17 «76 o T4 o713 075 « 77 «81
36 RA 10 7]134.4]35.2]35:5]35¢4 3561 347345 34,5347 ]35.1]35.9]36.,9]37.9
DEC 2131071160511 05}1.05]1.06]1.07]1.07 J1.08]1.07§1.06}]1.,06]1.01] .98
37 RA 11 0]57.1]58.4]159.1]59.1]58.6[57.8]57.1[56.6]56.6]57.0]58.0]|59.5]61.2
DEC 10031 74 «15] «77] .81 e84 | JBO| B85 «82] «78] 74] «69] 65] .64
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. Table 10b(3). Apparent Places of Stars, 1985 (Mils of Declination)—Continued
g:;%?,t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star son (Hr Min){ JaN | FEB | MAR | APR | MAY [ JUN | suL J AuG | ser | ocT | Nov | oec TJaN
ecli-
No. nst(i:o'n (°) Seconds {time of RA or erc of declination)

38 RA 11 2]49.6 |50e9]S1e7 517 5160 [50¢0 49,2 J68+6]48¢5]49.0 [50.1 51.7 [53.6
NEC 1099} «14} 201 .22] «26] «430] «31] 430} 271 23] .18} «13] <10} .08

39 RA 11 48117.2]18.2}168.7]19.0 [18:9 J18,6]18.3 [18.0[179]1841 |14.6 1945 [20.6
DEC 2601 o551 «52f «52| 52 ] «53 | ¢55]| 56| «56] «55] «53| 51| 47| o4a

40 RA 11 S3] 2.8 4.2] Se0] 5.3] 540 ] 4.6 3.7] 3.1] 28] 2.9 3.6 4.8] 6.4
DEC 9551100 1400§1.021105 1609 J1e1]1]161] [1e10]1.06]1.02] 96| «92] .89

41 RA 12 15 l.1 2.1 2.7 3.0 30 2.8 25 2e2 2el) 2el) 25 3.6 be6
DEC =310 «33 « 36 «39 42 93 43 043 Y- «40 «39 39 L 3! Y

42 RA 12 25§44.0]45.7 468167 ,3[67c] 46,06 |65.6 J86.6[e3,5)63,.6 Ja4,] J45.5]47.4
DECY =1120] 17 <21 «26] 31| «36 ] ¢39f .40] 39| .36}] .32] .28} .27] .28

43 RA 12 3018.381948]20.752142[21e]1 J20e6]19¢8 [19.0]18¢4]1R.311R.9]20.1]21.7
DEC] =1013] «75] «79] «83] 88 93] «96] 97 ] «95)] «92] .89] 86] .84] .86

44 RA 12 46 J48.6]15063[51e3]151e9]51¢9[51.650.6 [69.7 |68.9[48.7 [49.3]50.5][52.2
DEC| =1059 ] «S7] «61] «65] 70| «75] «78] 79] 78] o76] 72| 69| «67] .68

45 RA 12 53 121.9]23+4[24.5]2541 2540 [245§23.7 [23.0)22+3[224) |2245]23.4[24.9
DEC 996 | o22] 21| 022 26 30 ] ¢33 436 ¢33 J30] 4261 20 W15 o111\

s6 |=a | 13 23fhis.7]20.2}21.3}22.0}22.1 |21.7)21.0J20.2]19.5]19.1 h19.3]20.1 |21 .5
. DEC orr| .77] 75| 76| 79| .83] .87| .89 .88] .86| 82| 76| .71] .67

47 RA 13 26 |22.8]2349]24.6§25.1 253 |2543]2541 [24.8]24.4]24.3]24.5]25.2]26,.2
DEC =197} «01] +04] .06] .08] .09 ,09] .08) .08] +07f 06f .07] .08] .11

4R RA 13 46 156.0]57¢4]58.5]5942]59¢4 [59.2|58.6 5840573 56.,956.,9]57.6]58.7
DEC B77] 94 «92] ¢92] «95] ¢99 |1.03]1.05]105]1603] +99| 94| .89 «84

49 RA 16 2]62.7[06¢5]65.9]47.0 475 [07.4]46,9]66,0]65,0}46.4 64.5]65.,50467.1
DEC] =1071 «93] +95] .98]1.031.07 N 11106 N20 D222 09]1,06)1.03]1.03

50 RA 14 5]45.9]67.1148.1]48.8]49.2 [49.2]69.0]68,6]48,1]47.8]47.9]48.5]49.6
DEC -645 .21 02‘ 027 «30 033 «35 « 36 « 36 «35 .33 031 «30 «31

S1 RA 16 14 ]57.3]58.3]159.2|59.8]60,2 |6042]60.0[59.6]59.2]58.9]58.9[59.4]60.3
DEC 36421 «37] «34] 33| +33] 35| 3R] 40| <40] 40 .38] .35] .31] .27

52 RA 14 3832413440355 ]3647 3763 ]37.4[36.9[§36.1[35.0]36.2[34.1]34.9]36.4
DEC] =1080] «31] 32| «35] «39] «43] «47] o50] «S51| 50} «47] 443] .061] <60

’

53 RA 14 SO 100 2¢0] 29[ 37| 462 406 4e3] 6.0 306} 3.3} 3.2 3.7] 4.6
DEC =284 «07 «09] .12] 13 ola 15 15 elé ola «13] .13 o146 ol6

54 RA 14 50]42.3]64e9]47.3]049,3150.] J49.5]48,0]45.8|63.5]01.6[60.,6]40.9]42.6
DEC 1319 «33] «30] 30 «33] 438 42| 45| «46] 64| 41] «35] 30] .26

y i3] Ra 15 34 1.6 2¢4] 3e3] 4.2 48] Se0] 4e9] 446] 6.0] 3.5] 3.3] 3.5] 6.2
DEC QTS o771 o74] o72] o733 «75] 79| 81| «83] «83] 82| 79 75] 70
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Table 10b(3). Apparent Places of Stars, 1985 (Mils of Declination}—Continued

m%""‘ ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH

Star sion (Hr Min)] JAN | FeB [ mar | APR [ maY | JuN | JuL [ AuG | sep | oct | Nov | oec | saN
acli-
No. nation (°°) Saconds (time of RA or arc of declination)

56 RA 15 S9[24.,4|25.5]26.4]27.4]28.]1 |28.5[2R.6[?8.4[28.0]27.5[27.3 §27.5[28.3
DEC -401 o“l 042 YA .“S .“7 .47 .4, .48 .47 047 .‘b 046 47
57 RA 16 28)26.827.8]28.7]29.830.6 31.1}31.3]31.2 30;1 30,2 12949 30,1 30,7
DEC -469 032 .33 .34 .36 .37 .37 .38 039 039 .3” 037 037 037
58 RA 16 4A SR 7]60.8]63,0]65.4 |67.2 |68.4 |6R.8B [68.2|66.9 65.3“64.3 6443 |6545
DEC| ~1226 eOTf 65 +65f oH6] 469 «73] 77] .80 +82f .81 o 78 ¢F «75] 71
59 RA 17 9]128.,729.5]30,4131.4]32.232.8[33.1[33.,132.7}32.,231.8[31.9[32.4
DEC -279 .Zb 027 .28 029 029 .28 .2& .28 028 027 027 «28 029
60 RA 17 32132.5[]33.49034,5]35.736.7 |37.5]38.0[38.0]37.5]36.9[35.4 36,4 ]36.9
DEC =659 46| 45| 4S| 46| 46 ] 4B 49] oSO «S1] 51| 50 49| o448
61 RA 17 34]12.1]12:.8]13.6]14.6]15.4 |16.0]16.3]16.2[15:8]15.3 149 [14.8[15.1
DEC 223 ] o446 40 439 38 40| 042 45 4T ] ¢49] 49| 47 ] ¢45] o0l
62 RA 17 56 J12.813:5]14.5§15.8 16,9 17.6]17.9 [17.6]16.8]15.7 14.8 14.3 14,3
DEC 1S | «34] e29] 26 26 28 «32] 37| 41| e4s| 44| 42 438 .33
63 RA 18 23] 7.8] BeO] 9.5]10.7 117 127133 13.5]13.1}17.6]12.0[11.9}12.2
DEC -611 . « 45 Y b4 Y .Y 245 46 47 «48 Y] a7 PX.1
64 RA 18 36123.4]23:9]24,7]25:8]26¢8 |27.6]28.0[28.0]27:5]2h.7 |26.0 |25.6 [25.6
DEC 6891 19 «15) .12] <11 ] 413 ] ¢16] <21 25 o228 .29 428} «25] .20
65 RA 18 S417.6]18.2]19.0]20.0)21.0 J22.0)22.6)22.9|22.7}22.2 217 ]21.4]21.6
DEC -46’ .BH 088 088 087 .86 .86 .86 .66 087 .87 .88 087 087
66 RA 19 S0 e9] 1e2] 168 266 3.5 24| Sel]| Set] Se3f 4.9 464 4a1] 4.1
DEC 156 91 «88] ,87 86| .87 090 93] 96| 9K 99 «99] «97] .95
67 RA 20 24 )24.8]25.2]26.0]27.4]28.9]30.5]31.8]32.6]32.6}32.0[31.0]30.3]30,0
DEC =-1009 «57 05“ .50 047 « 45 .45 46 049 52 .S“ 055 54 052
68 RA 20 4052715275341 5440]155.1 |56.2]57e1 575574 ]56.85640]55,3]54.8
NEC A031.02] 98] .94 «91] 91} «¢94] 991.04]1.08]1,11]2.23]1c11}1,.08
69 RA 21 3946,0]45.4]46,2]48:.5]5146 |55.2]5R.5]60.8[61.5]60,4[58,0]55.5]53.6
DEC] =1376]1.13J1.08]1.04] .99] .95] «94] .95] .98]1,02]1.06]1.08]1.,08}1.0%
70 QA 21 43]25.1]125:1]25.3[125.9]26.7 [27:6]28.5]29:2]29¢4[|29.3]|28.9]28B.,5]28.3
DEC 174 ] 30| o28] o26] «26] 27| o29] 32| 436 38 40 440) «39] .38
71 QA 22 T]15.6]15.4]15, 716,44 ]17.518.8]12041 211 ]21e5]}21.4]21¢9]20.2]19.R
DEC ‘836 26 02“ 020 016 .13 olo +09 .10 -12 015 017 018 017
72 RA 22 561]48,0]47.8]47.9148.3[49.1[50.1]51.10152.1]52:6]572.7]52.4]52.,1]51.7
DEC =52701.12J1.11]1.09]1.0611.02] «99] +97] e96] «96] 98J1.00]1.02]1.02
73 RA 23 3159.2[59:U[59.0159.4]60.0]61.0]61,9[62.8[63.2[63.3163.1]62.8]62.5
DEC 268 <86 B4 B3| 82 82 «8S] BB 9] 95] 97] 98] 98] .96
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Table 70b(4}..Apparent Places of Stars, 1986 (Mils of Declination)
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Star 22::\ . ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
" gonr (Hr Min) | JAN | FeB | MAR | apr | MAY Joun | suL | Auc | sep | oct | nov ]| DEecC Juan
0. -
naet'zoln (°°) Seconds (time of RA or arc of declination) '
1 RA 0 7]38.6]38.2]38.0 38,1 J38.7 |39.H]40.6[¢1.6 |42.4]42.7 |42:6]42.44]42.0
DEC 515 82 «80 «78 76 .75 76 78 «82 «80 «R9 «92 93 92
2 RA 0 8123.7]22.8 |22.322¢3 2341 J24.5]26.0 |2T7.5[28.5]|2R.9 J2R.T7]28,0]27.2
DEC 1050 ] 250 23 o191 «15] o131 o12] 13} 17| ¢22] +27] «32] «35] 35
3 RA 0 24]163,2]60¢7 [59:3[59.0 [60.2 [62.6]65.7 |6B.9[71e4]72.4 |71.7]69.6]66,9
DEC -1374 «93 « 90 +R6 «B0 A «70 67 «67 «70 o 74 « 78 +81 «81
4 RA 0 25]135,4 349 34,6 34,6 |35.1 [36,1]37.2]38.4]39.3]39.7 |39.6]39.,2]38.7
DEC =753 «55 «54 51 «a7 .‘2 «38 .35 «33 34 «37 w40 «43 o 44
5 |ra 0 39)41.0]40.1 [39.5}39.5 ool f01.3]42.7 Juss2 [45.3]65.8 Je5.8]a5.4 J6a,7
DEC 1003 B2 80| 77 ] 74 ] o711 ] ¢70] o711 «74] «79] o84 ] 88| «91| «92
6 RA 0 42152.8]52¢4 [52.2 522 [52¢6 53.4]56,3[55.3]56.1[560.6[56.6]}56.,4 [56,1
DEC =321] «18] 18| «17] o415 412 «08] 05[] «02] ¢O1lf «02] 04| «0S5] <07
7 RA 0 551500489 4824840 [48¢5 J569¢8]51¢4 530 [543]55.0]551]54.7[53.9
DEC 10781 14 ] 413 ] o10] 07 ] ¢03 ] «02] 02 «¢05] 10| «15f 420] 423] 425
8 RA 1 26 52¢5[51e5 507 15043 507 [51e8[5344 5541 §56¢5]57.4[S5T.7]57.4[56.8
DEC 1069 ] 64 o641 61 ] eS8 o55 ] ¢53] 53] ¢S5 «59] 66| 69] 72| 74
9 RA 1 37112.6[11.6 11048 1043 1105 J1143]12.5(14.0J15.3]1h,2]16.4}16.,0]}15,.1
DEC -1013 «89 089 «86 «82 .76 071 .6’ e 65 66 «69 073 077 .79
10 SEE TABLE 11. APPARENT PLACES OF POLARISs 1986
11 RA 2 6]22.6]122¢2 121482146 |21e8 12244 ]23,3]24¢3[25.3[26.,0]2644[26,5]26.3
DEC 615 097 .97 .96 .9‘ .94 .9‘ .96 099 lool l-04 l.ub l‘07 l.07
12 RA ? S5T[40.T[J644e0]93,4(42.9602.7 43.1)43.8J04.9]46,0]46.9]4T.4147,5]47,2
DEC -717 «57 058 osa 055 .51 Y. .‘l ‘e 38 036 .38 .“l 045 48
13 RA 3 1]32.9[32:6[32.2[31¢9]31e9132¢3]33.0]33.9]34,9]35.6[36,2[]36.4]36.4
DEC TI] 7S] 74 74 o74] «75] o77] .79] .82] .84] .85] .85] .84] .83
14 RA 3 2319.318.7|18. 0176 17317718, 720 1 |20 .5) 22, 7] 23,524,024 .0
DEC 8851 62 63 «63] 61| 58] ¢56] «¢55] ¢55] ST| «60] .64] 67 69
15 RA 4 35] TS| Te3] 6.8 6e4] 6e2) 63| 6.8] 7.7] 8.7] 9.6]1ve4]11.0]11.3
DEC 293] .05] 04] 04 04] ,04] 04] .05] .07] .08] .09] .09] .09] .09
16 RA S 13]|52¢6)152¢4 1520151651512 [5162]51e6]5243]53¢2f54.0]54.9]55.5[]55.8
DEC =14511¢0711609]1e09]1'¢09]1.08 1.06J1.031.00] 98] «97] .99f1.01]1.04
17 RA S 15]4041139.9139.3]38.,6]38.2]38.2]38.8]39.8]4141]42.4]43.6]44,5]45.0
DEC Bl7] 56 58] «S9 ¢58] «S7| ¢55] 53] «52f +52] .53] .54} .56] .58
18 RA 5 24}23.4]23.3 23.0)22.522:1]224122.5]23.3]2442]25.1]25.9]26.6]2740
DEC 112] «70] e69] «68] 68 69 «70] 721 «74] 7S] «75] 75] .74 .72
19 RA S 25025.0]25¢0 24462440237 ]23.7]24¢.1]25.0]26.0]27.0]28.0]28.,8[]29.2
DEC 508 P Y-4 043 043 «43 043 b2 b2 Y- Y Y-4 043 «43 X XX
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Table 10b(4). Apparent Places of Stars, 1986 (Mils of Declination)}—Continued

m%':‘t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star sion (Hr Min)l JaN | FEB | mAR'] APR [ MAY J JuN | JuL | AuG | sep | oct | nov | oec | JaN
ocli-
No. nation (°°) Seconds (time of RA or arc of declination)
20 RA S 35130.930.8]30,4[29.9 I29.5 P9.5[29.9 |30.5|31.4]32.3 PB33.]1 33.8 P4,2
DEC -21 49 .51 .51 .Sl .50 .‘9 047 044 .63 .42 063 .65 .47
21 RA S 40 3.9 38 3.4 29 26 ] 2¢S| 28] 3.5] 4¢4] Se3] 61 ]| 68] 7.2
DEC =34 ] o633 65 65 66 ] 65| «63] 61 ] ¢58] «ST] 56 ] ST ] «59] «61
2?2 RA S 54 25.525¢5]25.2[24¢7 |26.3 P43 ]24.6 [25.2[2641}27.,0 27.9 28.6 2941
DEC 131 «68 6T 66] 66| 67T ] 68 .69 oT1 o721 72 ] o472 ] «70] <69
23 RA 65 23]40.4014001]39.,4]38,3 373 36.7]36,6 371 }3841]139.3 005 J61.51§41.9
DEC =936 64| 69 T2 ¢T3 T | o668 ] «63] ¢S8] ¢S54 ] 53] «55] «59 ] +65
24 RA 6 36]155.0]55¢1]54.8]54.4[53.9 P3.8]54,0 |54.6]55.4[56.37.3[58.1 58,8
DEC 291 « 80 «80 «80 «80 «80 «80 «81 «81 «82] .82 .81 «80 «79
25 RA 6 44 132.,7132.7§32.6]31.9]31.4 31.2]31.331.7]32.5}33.3 J34.3 35,1 |35.6
DEC -296 «RO «83 « RS «86 «85 «83 «80 o 77 .75 T4 075 «78 82
26 RA 6 SB| SeS]| Se6] Se3] 466] 461 | 3.7 3,7 461 ] @e8] S.7]| 6.7] 7.5] 8,1
DEC -514 067 .7d .76 .75 .74 .72 68 066 .61 «60 .62 065 070
27 RA 7 TI15063015064 5061 ]49.5 |68B.9 48,6 48,5 |48.,9[49.6]50,.5 1e4 |S2.3]52.9
DEC =468 77 .81 083 085 .86 «82 .78 075 .72 .71 .72 .75 080
28 RA T 33[43.3]43:6]43.5]43.0]42.5 o262 422 42T J43e5[04,4 [45.5 [46.6]07.5
DEC S67 « 48 49| .51 e51 «952 ] 51 «51 «49 ] .48 eoT | 46 ] (65| 445
29 RA 7T 38134.9]135¢2[35.0[364.6]34.2 |33:.9[33.9340.3]34.9]35,7]36.737.6]38.3
DEC 93] «S6] 54 56 ¢S3] 54 ] ¢55] 56 ] «S7] 58] 58] 56}] .S4} .S2
30 A T 44 §28.5]128.8128,7 1283 2TeB PTe5§27.5 12791287 29,6 {30.6]31,7132.5
DEC 498 «88 «88] .89 .90 «90 901 .90 ¢eB9 | «88] R7|] 85] 84] 83
31 RA 8 9] 7.3 TeS| Te2] 6e5] Se7 ] 4e9| 406 ] 466 S5¢2]| 61| 7e3] 8e4] 9.3
DEC «R4O | 74 «79)] .83] .86] .86] .85] .81 oTT | 73| 471 71 o T4 ] 79
32 RA 8 22 15¢4|1566]15.2142[13.0 |11e9)11.2 |11l J11e65]12.7 14.2]15.6]16,7
NDEC] =1057] «07] «13] .17] .21 022 ] ¢20] 417 12] 408 ,05] «05] .07] 13
33 RA 9 T7129.6]3041[|30.0}29.6[28.928.2]27.8 27,7 ]2840]28.7 |29.7[30.9]31.9
DEC -771 «05]1 «10] 1S5S) +18] 19)] «19] 16 12] «08] 06| «05] 08} .12
34 RA 9 12]65.2]65:8]165.5]64.262.5160.T7]59,3[58.,6]58:9]60.0[61:9]64.0 65,7
DEC] =1238] +30] ¢35] 41| «45] 447 ] «47] «45] o041} o361 32| 31| .33] .37
35 RA 9 2615435491551 [54:954.5 541 [53.9[53.9]54.2]54.8[55.6]56.6[S5T7.6
DEC =152 .81 eBG| «B6 ] BT ] BB ¢B7] 8S | o84 ¢82] 82| «83] «85] 89
36 RA 10 7137.9]38.7139,0[38.9[38.6 [38.2]38.0 |37.9[38.2 38,6 [39.4 40,4 ]¢1.5
DEC 213] 98] «96§ 96] 96 .97 ] +98] .98 ] 99| 98] 97| .95] .92] .89
37 RA 11 1 l1e2] 25| 3.2] 342 2.7] 1.9] 1.2 o7 o7] 1.1 ] 241] 3.5] 5.2
DEC 1003 64 e65] BT «T1 [ o4 ¢7S] «7S [ 72 «68] 463f ¢59] «55] 53
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Table 10b(4). Apparent Places of Stars, 1986 (Mils of Declination)/—Continued

g":%':‘t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH

Star gonr (Hr Min)t JaN | FEB | MAR | APR | MAY J JUN ] JuL J AUG | sep | ocT | nNov | oec | JaN
acli-
No. ngﬁoln (°°) Seconds (time of RA or arc of declination)

38 RA 11 2]53.6]55¢2]55¢9]5549 553 5431534 |52.8]52.7]53.2 [543 [55.9]57.8
DEC 109811081109 1:12]1¢16§119 1121120 }1617]1c13}1.08 193] «99] .98
39 RA 1] 4820621652241 ]22e3 2222202147 214 [21e3]21.5 J22.0 |22e9]24.0
DEC 260 44 J42] o) o4l 43 ] 44 0«45 ] 45| 44| 42) 40] 436]) .33
40 RA ll 53 6.“ 7.8 8.6 8.9 8.6 8.0 7.3 6.7 6.“ 6.5 7.2 8.‘ 9.9
DEC 955 «R9| «B9] «91] «95] 98100101 ] 499 95} 491 ] .86] .81] .78
41 RA 12 1S] 4e4] Sed] 6e0] 6.3 6e4 | 601 ] SeBJ 5.5 5S¢0 Sea | Se9 ] 67| 7.8
DEC -310 Y] o“-’ .50 053 ¢S¢ 054 54 052 csl .50 050 051 055
42 [ra | 12 25]47.4[49.1]50.1]50.7)50.5 k9.8 48,8 s7.8)a7.0]46.9 Jo7.6 J49.0|S50.9
DEC -1120 .28 032 .36 062 0“7 050 .51 050 ¢¢7 .43 .39 038 039
43 RA 12 30321.723.2]2441]24.6]2446 [24.1123,3]22.5[21.9]21.8 J22.4 [23.625.3
DEC] =1013] ¢B6] «90] «¢94] ¢99 11404 107 107 1e06]1e03]1.00] ¢97] «95] .97
44 RA 12 46 [5242]153¢8]54.9]55:5]55¢6 5Se1 [543 [53.652.7]52.4 [52.9 [54.2 [S56.0
DEC '1059 «68 071 o76 .81 .85 «89 .90 089 086 083 079 078 079
45 RA 12 53 )2449]26:5]27.5]28.]1 |28:]1 P76 ]26.8 |26.0 2544 |25.2 J25.5 [2644 |27.9
DEC 996 1 +11] 10 «11] 1S 19 ] «22] «23] e22] 19 15| «09] 404] «00
46 RA 13 23121.5]23.0]24.]1]24.8 24,9 R24.5]23.8 23,0 ]22.3]21.9§22.]1 J22.8)24.2
DEC OTT ] «6TF o6S5] e66] 69| «73 | «77] 78] «78] 7S] 71 ] 66] 60 .56
47 RA 13 24 |26.,2]|27.3|28,0]28.,6]28.8 |28.7]28.5]28.2]27.9]27.8]28.0]28.7]29.7
DEC =197 ] ol1] 14| 17§ 19 19| 197 o19] 18} 17 17 17} «19] 22
48 RA 13 46 |S5R.T]60.1]61,2)61.9 6241 161.9]61.4]60,6 6040 ]59.6 [59.6[60.2]61.4
DEC 877 ]| «86] oe82] ¢82] ¢85] 89 ¢92] «95] «95] 93] 89 ] 84¢] 79| .74
49 RA 14 2[47.1]4849]|50e3]5144[52¢0 51491514 [50.5]49:6]49.0 |49.0]50.0 517
DEC] =1072] «03] «05) «08] «13] 17 ] «21] o23] 24| o22] 19§ s16] «13] .13
S0 RA 14 5]49,6]50e8|51.8]52:6[53¢0 I53.0[52.8[52.4]51:9]51.6]51¢7[52.4[}53.5
DEC =645 «31 34 « 37 «40 43 «45S 046 Y-} 45 43 P’y | 40 o4
51 RA 14 15 e3] 1e3]| 2.2 248 3.2 ] 3.2 3,0 2.6 2¢2] 1.9] 2.0 2.4] 3.3
DEC 342 27 24 022 23] «2S | 27| <29 «30] 429 28] 25| «21] 16
52 RA 14 38[36,4]138,2[39.7]41.0 417 J41.8[41.3]40.4]39.4][38,6]38.5}39.3]40.9
DEC -1080 «40 041 .“3 .48 .52 056 .58 059 058 .SS .52 .49 «48
53 RA 14 50 4.6 Se6] 65| 7.3] 748 840 7.9 7e6] 7e2] 6.9] 6.9 7.3| 8,2
DEC =284 ] «16] 18] 420 422 23] 23] 23] 23] 22 <21 $21] £22] 24
S4 RA 14 50 ‘2.6 ‘Sol 47.5 49.5 50.2 49.7 48.2 46,0 4346 ¢l¢7 44T 41.0 42.6
DEC 1319 «24] 22} «22] «e25)] «29 ] o34 37 438 436] «32] 27| «21] «16
S5 RA 15 34 4.2)] Se2] 661 ] 7.0 7e6] 7.8] 78] 7.4 69| 6,4] 6.1] 6.3] 7.0
DEC 4TS «T70F 466 465 66 68 «T1] 74 ] 76| 76 «75] o72] 68] .63
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Table 10b(4). Apparent Places of Stars, 1986 (Mils of Declination)—Continued

gl':%"“t ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gonr (r Min) [ JAN T FEB [ MAR | ApR | MAY J Jun T JuL | AuG | ser | oct | Nov | DEC | JAN
ecli-
No. naﬁo.n (°9 Seconds (time of RA or arc of declination)
56 RA 15 s9f28.3]29.3|30.,2]31,231.932.4]32.532.3|31.8]31,.4 31.2 I31.4 |32.2
DEC «401] «47] «49] «50] «52] ¢53] ¢53] .54 ] +54] 53] «53] .52} .52 +53
S7 RA 16 2813047 |31e7132.7133.734.6 [35:1]35.3 35461 [34:7(34.2 [|33.9 34,1 34,8
DEC -469 «37 «38 «39 «41 Y- «43 43 LX) 043 «43 82 42 042
S8 RA 16 47| 5.5f 7.5] 9.7]12.2[14.1 15,3 |15.7 {151 [13.8]12,3J11.2]11.2|12.5
DEC| =1226] «71] «69] 69} 71 ] o74| 78] .81 ] +BR4] «86] 85| 82] «79] 75
59 RA 17 9}132.433.2]3441]35.1 36,0 [36.6]36.9]36.8]36.5]36,0 |35.6 |35.6]36.2
DEC -279 29 .30 «31 .32 .32 032 .31 031 031 «30 .30 031 032
60 RA 17 32136.937.8]38.9]40.1 4142 [62:0]42:4 J42.4]42:0]4144 4109 ]40.94]1.4
DEC -659 «48 .47 .47 .‘08 49 .50 -51 .52 .53 .53 .52 051 050
61 - |RA 17 34 15.1]15.8]16.,6]17.6|18.4]19.0]19.3]19.3]18.9]1R,4 |17.9]17.8]18.2
DecC 223 41 38 36 36| 37 ] 40 43| 45| «46] 446 445] 443 ] 39
62 RA 17 56 14,3§15.0016.017.3|18+4 f19.2]19.4|19.1]18.3}17.3 [16.3 ]15.8]15.9
bDecC 915 | «33f 28] 25| «25] 27| ¢31] 36| 40| 43 43| o441 ] +37] «32
63 RA 18 23]12.2]12¢9]13.8]15.0]1641 [17.0]17.617eB]17:5]17.0 |16+4}16.2]16.6
DEC =611 ] ¢46] 45] (04 s0a] 44| 444 ] 445 46] 4T 48] 4471 46| «45
64 RA 18 36 )25.6]26.1]126.9]27.9]29.0 |[29.8}30.2]30.2]|29.7]29.0 28,2 |27.8|27.8
DEC 689 ] 20 «16] 13 12 14 ] o17] 22| ¢26] 29| 30| ¢29] #26] $22
65 RA 18 54 ]21.6]22.2]23.0]26¢125¢1 J26.0]2647 |2649[26¢R 2643|258 1255 ]25.7
DEC =467 ] 87 +87] 86| 85| 85| e84 84| o84} 85| 86] 86| .85] .85
66 RA 19 50 4.1 4,4 4,9] 5.8 6.7 7.6] 8.2] B.6] 8.5] 8.1 Te6] Te3] 7.3
oecC 156 «95] +92] 91| «91] «92] ¢94] +98}1.00]1.03]1,03]1.03]1.02]1.00
67 RA 20 24130,0f30.4]31.2]32.6]34.2[35.8]37.1|37.8]37.9]37.3]36.3]35.,6]35.3
OEC -1009 052 048 .45 .42 o 40 039 .“l 043 XY} 49 .50 +49 46
6R RA 20 40]54.8]54.8]55.2156.1]57.2[58.3]59.2]59.6]59:5]59.0[58.2]57.5]57.0
DEC 803§1,04]1.04(1.00] 98] .98 1.00J1.05]1.10]1.15]1.18]1.19]1.18]1.15
69 RA 21 39153,6]53.0053.8]56.0]59.2 |62.8]66.0 |68.3]69.0]68,0]65.6]63.0]61.1
DEC] =1376]1:051.01] 96 o91] 87| ¢86] 87 ¢90] ¢94| 98 |1.00]1.00] 97
70 RA 21 43]2R8.3]28.,2]28,5]29.1]29.9]30.,9]31.7]32.4]32.6]32.5]32.1]31.7131.5
DEC 176 «38] e367 o34 o34 ¢35 ¢38] 41 ] 446 4T 48] 449 48] 47
71 RA 22 T7]119.8]19.7]19.9]20.6]21.7 |23.0]24.3 [25.3]258]25.7 12541 ]24,.5]24.0
DEC =836 ¢17] «15) s11] <07] 204 «01] 400 401} 03] 06] 08} 09} +08
72 RA 22 56[151,7]51e5]51.5]52.0]52.7 |53.8]54.8 [55.8]5643]56.,4 [|56.1]55.7[55.4
DEC =52711.02]1.01] «99] 96| 92| 89| «B7] 86§ 86| 88} 0] +92] 92
73 RA 23 4] 2.5] 262} 2.2] 2.6 343] 42| Se2 ] 6.0 65| 6.6 604 640] 5.7
DEC 268 +96] «95] «93] +92] 93] ¢95] 98 1.02J1.05]1.07]1,08]1.08]107
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Table 10b(5). Apparent Places of Stars, 1987 (Mils of Declination)

stor |osr, ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
sion (Hr Min)[ JAN | FEB [ MAR | APR | MAY J JuN | JuL | AuG ]| sep | ocT | nov] OEC ] AN
No. [Decli- o - A
nation (%) Seconds (time of RA or erc of declinetion)
1 ~A U JJecev]elebfeledoleDecel 43eVUf%4cUfe2e0]4Den] 90l JebelfdDeb]4D.u
VEC 519 Y 71l B89 «db 86 87 -3/ 93 ev/illavuulleudfleva]iovg
2 A J Blele2]20el 297 2967|205 |27 e9]27e9|30ePd|32eU] 324 ]32ec¢] 31630/
Jel lunvu ¢35 o 3% o3V «26 W23 «23 ol% 28 o34 e Jo ) x)-} .}
3 A U 23] 6e9] “eD] 3.1 2.7 3e0] 0e2] Ye3]12eD]14e9]iDed]lDec]13e2]iUsn
VEC) =13/4] el o79] o759 09| «03] «28] 50| «56] ¢59] 03] e0/] «7u] /v
& ~A 0 o387 38ec 3793793800 39e440e0[uleT]eceba3ufa3eu]écet]4leu
vEC =154 b4 o3 040 « 36 32 27 24 23 Y- X4 29 « 32 ¢33
5 RA U I9fd4e/fedenedec]e3el Ju3e/ 4004004 eTe9]09cu]ed0]e4Pe0]aPe2]4deD
UEC lvu3 e «91 e dts 84 «d2 «81 Y-74 85 -X4 s L) 99102103
[ A O 420001928 [95.0]155.6]96euU 50715771587 9%e3[57.9]0ueuU]5Ye8]27.5
ueC =320 fle0T11ev flevOfleué leUl ] o997 o994 o911 «9uf o9i] 93] «95] Y0
14 ~A ) 59039928 921 0195204 537953570 58e3[59eu29ei]58e7D7ey
VEC 1v78 29 2% o2l o17 ol o413 ] -] 2V Y3 3V 34 35
H KA 1 24564069967 54,9 945590 0601 5Te7 1993 |6Ved]6L.7]626u 6l.8f06l1l.1l
ue luo9g o4 ol I 68 65 63 «0J + 65 x-1 o4 olY 83 85
9 <A L 37 10eiJ1%e 1304 J12:9]13eU|13e8]15%. 016517 ed]187]18e9J185)17.7
el =luilAd ol o 79 o706 ol 66 «01l 57 P31 P51 1] 03 «67 -3
lv StE TABLE 1le APPARENT PLACES UF PULARLSY 193/
11 ~A 2 ofchredfcOer 2545 253 59 260127 eu 28l 29e Yl f3Uei]3Uel 30el
vkl +10 N b « 05 V4% VI VG U9 U8 ol «l3 - «16 +16
12 <A 2 91 14l.2]960e2 460U |9De4 [45e3 45,040,440 48e0]a9.4]50evf50.0]aP.7
JeC =111 s40 eV 099. a7 «43 « 37 33 o3V old e 3y o33 o 37 4]
13 A 3 1]36.49 3641 397 135e3 3933973003700 3803391 39e/]39.9]39.9
weC 71 o33 ’x-T4 32 82 «d3 o845 37 eYU P F 93 93 92 9]
14 L) 3 238240236 [22e/ J22e] 121 o9 J22e5J23.5]24e8 2002l a3 ])28617 28,7
veC 35 -} 11 o 70 «68 «bb «03 62 63 ¢65 ol o/l o4 ol
15 RA 4 39 11e3llel [lue7 J1042] 9¢? 10l JlUe/7}11e5F12e2]|13e0f14e3]14,08]15,1
veEC ¢93 oY VY Y]] V8 V8 V8 VY oll ol olJ ol o113 e13
16 RA S 13998950 9543 [94e7 2404 [5404 5448554 ]50e3]5/7e2f08el1|58.7 596
veC =145 leva Jlevo J1eu7 Jle07 Jlaus JleV3]levy o997 2] 99 % -] 99 leV1
17 HA S 19f4%eu44e0 4,3 03D 936l 030l Je3el Jabvel |90eufaTe3]4BeD]4P00 oYy
veC 817 'y-1-] X2 «61 Y- '%-1 o7 -1+ 55 -1 '%-1-] D0 -1} s O]
18 "(A. S caeleu]20e7 2045 [20eU [25e 7 |25 T |c0el J26e8 12T 61 |28e0]27eD]|30e2]3Veb
ueC 12 o 72 o7l o1 71 o/l ol2] wl4 o 16 o7 ol ol o 16 ole
19 KA 5 2529229 [CBe8 [2Be2 [l eB [CTeF[28e312F ) [3V0el31el[32ec|33sUf3304
veC bUg 0y e 4D * 4D 'y} s XX XX %4 044 e85 e4d 40 e40
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Table 10b6(5). Apparent Places of Stars, 1987 (Mils of Declination)—Continued

2::“;": ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gonr (Hr Min)[ jan | FEB [ mar | APR | MAY | Jun | suL J Auc ] ser | oct [ nNov | oec | ian
echi-
No. netion (°°) Seconds (time of RA or erc of declingtion)
29 <A 9 3ofI4.cl3eec] 33.8] 33,3F032.9]32.9)33.2)339)3%ec] 357303702370
veC =21] e/} e47] SU] SV 49 47| 45] e43] 41] 4i] ea2] 44| o400
21 4 bo L 2V lel lel 0.8 6.3 DeY De9 0.2 6.9 Tel 3.0 Yeolvel]lveo
veC =34 «61] 03 Y-12 XL 63 02 oY 57 «55 «DD «D0 '-1-] X0
ec A b5 542912911 2d8.8]28.3)2/.v 27.9]24.2)28.8)¢29. 1] 3V.0 3ledl3cel]3201
veC 131 «0Y « OB ¥4 N-¥i 67 08 oV ol ol o3 ol o7l e 6Y
23 A 6 23J9le9]4leb]aues] 397388382 381386 39e0]408042.v]42e9 43.3
veC =236 « 65 o lv o 72 o713 72 038 04 59 95 D4 ¢« 20 eOV 06
24 RA 5 do]o3.8]59%. 08,708,250/ e8|o7e0]57.8] 08,4592 0u2])0Lc]62.0]062,06
I 29l oly 10 o 78 79 o 79 19 oY X-1] «BuU sV o 1Y o718 ol7
pde) <A 6 44135.61 3%/ 394 3448 3443 344133442 34 o7 3De4) 36,43 3142 38.0138¢5
Jel =299 (XY -1} o7 « 80 87 (Y= i 82 A ol o /o ol 'X-¥ 'x-1-3
26 RA 6 58] sel] Bec] TeY) Te2] 6.0 6.3] 0e3| 67| Tew] 83| Jea]lve2]ive?
veC -5l4 olv o4 o6 ol o7 o4 o1 ¥ 64 «64 s O% OB o712
el ~ A / T1152e9]53e1]02e8]52e2]01e0 2135143 51e0]5¢e3]53e2]004¢ 55.0]55.06
el -40d By e J4 o 30 X X-¥ 84 «H1 o 17 o /> L oI5 o 78 o83
s RA T 33 Jaeleofalev]ala? 47 e2]40e7 Jo6sa 405969477487 ]49e0] 509 Slet
JeEL S0/ | «e45] 40 47| 48] 48] o47] 40] «45] c44] 03] 1] J40] eou
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Table 10b(5). Apparent Places of Stars, 1987 (Mils of Declination)—Continued

:',‘c“,',‘,'_ : ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gonr (Hr Min)["JaN | FeB [ MAR | APR | MAY J JUN | suL | AUG | sep | ocT | Nov | Dec | JAN
No. n:t?o‘l.a {°1) Saconds (tima of RA of arc of declination)
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Table 10b(5). Apparent Places of Stars, 1987 (Mils of Declination)/—Continued

2::9::: ZERO HDURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH
Star gonr (Hr Min)] Jan [ FeB [ MAR | APR | MAY J JuN | JuL | AucG | ser | ocT | nov | oec [ JaN
ech-
No. nation (°) Seconds (time of RA or arc of declination)
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Table 11a. Apparent Places of Polaris (Star No 10}, 1983

FM 6-300

DECLINATION RIGHT ASCENSION

DEG MIN SEC MILS HR MIN SEC

JAN O 85 11 27 1585.61 P 14 59
10 89 11 29 1585462 2 14 44

20 85 11 30 15685463 2 14 25

30 89 11 30 1585.63 2 14 14

FEB 0 89 11 20 1585063 2 14 14
10 89 11 30 1585463 2 13 59

20 85 11 29 1585.62 2 13 43

30 89 11 28 1585462 2 13 33

MAR D 89 11 z8 1565462 2 13 33
10 8% 11 26 15£5.61 2 13 21

20 85 11 24 1585.60 2 13 10

30 89 11 21 1585459 2 13 2

APR 0 89 11 21 1585459 2 13 1
10 89 11 18 1585457 2 12 57

20 89 11 g 1585456 2 12 55

20 8% 11 12 1565454 2 12 56

MAY 0 89 11 12 1585454 2 2 56
10 89 11 5 158553 z 12 59

20 89 11 6 1585651 2 13 7

3c 89 11 4 1565450 2 z 15

JUN © 89 11 4 1585450 2 13 17
10 89 11 2 1585449 2 13 27

20 89 11 0 1585448 2 13 40

20 89 10 59 1585.48 : 12 54

{

JuL 0 89 10 59 1585.48 2 13 54
10 89 1c €9 1585.48 z 14 9

20 89 10 59 1585448 2 14 24

30 89 10 60 1585448 2 14 40

AUG O 89 10 60 1585,48 2 14 42
10 89 11 1 1565449 z 14 58

20 85 11 3 1585.50 2 15 13

2 89 11 5 1585.51 2 15 26

SEP 0 89 11 3 1585051 z 15 28
10 89 11 8 1565452 2 1 41

20 8% 11 11 1585454 2 15 53

30 89 11 14 1585455 2 16 3

ocT o 8% 11 14 1585455 2 16 3
10 89 11 17 1565457 2 1€ 10

20 89 11 21 .1585459 2 16 16

30 89 11 25 1585.60 2 16 20

NOV O 89 11 25 1585460 2 16 20
10 89 11 29 1585462 2 16 21

20 89 11 33 15685.64 2 16 18

20 89 11 2 1565, 66 2 1€ 14

DEC o0 85 11 36 1585466 2 16 14
10 8% 11 40 1585468 2 1€ 7

20 85 11 4z 1585069 2 15 58

30 85 11 45 158570 2 15 46
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Table 11b. Apparent Places of Polaris (Star No 10}, 1984

DECLINATION RIGHT ASCENSION
DEG MIN SEC MILS HR MIN SEC -
JAN O 89 11 45 1585.70 2 15 43
10 89 11 47 1585.71 2 15 29
20 89 11 48 1585.72 - 2 15 15
30 89 11 49 1585.72 2 14 60
FEB 0 89 11 49 1585.72 2 14 60
10 89 11 49 1585.72 2 14 43
20 89 11 48 1585.72 2 14 26
30 89 11 47 1585.71 2 14 18
MAR O 89 11 47 1585.71 2 14 18
10 89 11 45 1585.70 2 14 5
20 89 11 43 1585.69 é 13 54
30 89 11 40 1585.68 2 13 47
APR O 89 11 40 1585.68 2 13 46
10 89 11 37 1585.66 2 13 42
20 89 11 34 1585.65 2 13 40
36 89 11 31 1585.63 2 13 40
MAY O 89 11 31 1585463 2 13 40
10 89 11 28 1585462 2 13 45
20 89 11 25 1585.60 2 13 51
36 89 11 23 1585.60 b4 13 59
JUN 0 89 11 22 1585459 2 14 1
10 es 11 21 158%.59 2 14 12
20 89 11 19 1585.58 2 14 28
30 89 11 18 1585.57 2 14 39
JuL 0 89 11 18 1585457 2 14 39
10 89 11 18 1585.57 Z 14 54
20 89 11 18 1565457 2 15 10
30 89 11 18 1585457 2 15 26
AUG D 89 i1 19 1585458 2 135 28
10 89 11 20 1585.58 2 1% 44
20 69 11 21 1585.59 2 15 58
30 89 11 24 1585460 l le 13
SEP 0 69 11 24 1585.60 2 1¢ 14
10 89 11 26 1585.61 2 1¢ 28
20 89 11 2% 1585.62 2 le 40
30 89 11 33 1565.€4 2 16 50
0CT o 89 11 33 1585.64 P4 1¢ 50
10 89 11 36 1585.66 2 le 58
20 §9 11 40 1585.68 2 17 4
30 &9 11 44 1585,70 2 17 8
NOV 0 89 11 44 1585470 2 17 8
10 89 11 48 1585.72 2 17 8 .
20 89 11 52 1585.74 2 17 7
P 30 89 11 s5 1£85.75 2 17 3
DEC o0 89 11 55 1585475 2 17 3
10 89 11 58 1585.77 2 16 56 .
20 89 12 1 1585.78 2 1¢ 46 *
30 89 12 4 1585.80 2 le
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Table 11c. Apparent Places of Polaris (Star No 10), 1985
DECLINATION RIGHT ASCENSION

DEG MIN SEC MILS HR MIN SEC

JAN 0 89 12 5 1585.80 2 lé 31
10 89 12 6 1585.81 2 le 17

20 89 12 7 1585.81 2 1¢e 3

36 89 12 8 1585.82 2 18 47

FEB 0 89 12 8 1585482 2 1% 47
10 89 12 8 1585.82 2 15 31

20 89 12 7 1585.81 P 15 17

30 89 12 6 1585.81 é 1% 5

MAR 0 89 12 6 1585.81 Z 19 5
10 89 12 4 1585.80 2 14 53

20 89 12 2 158579 2 14 43

30 89 11 59 1585477 2 14 36

APR 0 89 11 59 1585477 2 14 35
10 89 11 56 1585.76 2 14 30

20 89 11 53 1585.74 2 14 28

30 89 11 50 1585473 2 14 30

MAY 0 89 11 50 158573 2 14 30
10 89 11 47 1585471 2 14 35

20 89 11 44 1585.70 2 14 40

30 89 11 42 1585469 2 14 50

JUN 0 89 11 42 1585.69 2 14 50
10 89 11 40 1585.68 2 15 3

20 89 11 38 1585.67 2 15 le

30 89 11 37 1585.66 4 15 30

JuL 0 89 11 37 1585.66 2 15 30
10 89 11 37 1585+ 66 2 15 45

20 89 11 37 1585.66 2 lé 2

30 89 11 38 1585.67 2 lé 18

AUG 0 89 11 38 1585467 2 lé 20
10 89 11 39 1585.67 2 lé 35

20 89 11 41 1585.68 2 lé 50

30 89 11 43 1585469 2 17 6

SEP 0 89 11 43 1585.69 2 17 7
10 89 11 46 1585.71 2 17 21

20 89 11 49 1585472 2 17 32

30 89 11 52 1585.74 2 17 42

ocT 0 89 11 52 1585.74 2 17 42
10 89 11 56 1585476 2 17 51

20 89 11 59 1585477 2 17 57

30 89 12 3 1585479 2 18 0

NOV O 89 12 3 1585479 2 1€ 0
10 89 12 7 1585.81 2 18 1

20 89 12 11 1585483 2 1g 0

30 89 12 14 1585485 2 17 56

DEC 0 89 12 14 1585485 2 17 56
10 89 12 18 1585.87 2 17 48

20 89 12 21 1585.88 2 17 39

30 89 12 23 1585.89 2 17 28
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Table 11d. Apparent Places of Polaris (Star No 10), 1986

OECLINATION RIGHT ASCENSION

DEG MIN SEC MILS HR MIN SEC

JAN O 89 12 24 1585.90 2 17 25
10 89 12 25 1585.90 2 17 12

20 89 12 26 1585,91 2 16 56

30 89 12 27 1585.91 2 16 40

FEB © 89 12 27 1585.91 2 lé 40
10 89 12 27 1585.91 2 16 26

20 89 12 26 1585.91 2 16 11

30 89 12 25 1585.90 2 18 59

MAR O 89 12 25 1585.90 2 15 59
10 89 12 23 1585.89 2 15 47

20 89 12 21 1585.88 2 15 37

30 89 12 18 1585.87 2 15 29

APR © 89 12 18 1585.87 2 15 29
10 89 12 15 1585.85 2 15 23

20 89 12 12 1585.84 2 15 22

30 89 12 9 1585.82 2 15 24

MAY O 89 12 9 1585.82 2 15 24
10 89 12 6 1585.81 2 15 27

20 89 12 3 1585079 2 15 34

30 89 12 1 1585.78 2 15 44

JUN o0 89 12 1 1585.78 2 15 45
P} 89 11 59 1585.77 2 15 57

20 89 11 57 1585.76 2 16 9

30 89 11 57 1585476 2 16 24

JuL o 89 11 57 1585.76 2 16 24
10 89 11 56 1585476 2 16 40

20 89 11 56 1585476 2 16 57

30 89 11 57 1585.76 2 17 12

AUG O 89 11 57 1585.76 2 17 14
10 89 11 58 1585477 2 17 30

20 89 11 60 1585.,78 2 17 47

30 89 12 2 1585.79 2 18 2

SEP © 89 12 2 1585.79 2 18 3
10 89 12 S 1585.80 2 18 16

20 89 12 8 1585.82 2 18 28

3G 89 12 11 1585.83 2 1¢& 40

oCT o 89 12 11 1585.83 2 18 40
10 89 12 14 1585.85 2 18 48

20 89 12 18 1585.87 2 18 S4

30 89 12 22 1585.89 2 18 58

NOV O 89 12 22 158589 2 18 58
16 89 12 26 158591 2 18 60

20 89 12 30 1585493 2 18 58

30 89 12 33 1585.94 2 18 53

DEC o 89 12 33 1585.94 2 18 53
10 89 12 37 1585.96 2 18 47

20 89 12 40 1585.98 2 18 38

30 89 12 42 1585099 2 18 26
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Table 11e. Apparent Places of Polaris (Star No 10), 1987

FM 6-300

DECLINATION RIGHT ASCENSION

OEG MIN SEC MILS HR MIN SEC

JAN O 89 12 42 1585.99 2 18 24
10 89 12 44 158600 2 18 10

20 89 12 45 1586400 2 17 55

30 89 12 46 1586.00 2 17 40

FEB 0 89 12 46 1586.00 2 17 40
10 89 12 46 1586.00 2 17 25

20 89 12 45 1586400 2 17 9

30 89 12 44 1586400 2 lé 59

MAR O 89 12 44 1586400 2 le 59
10 89 12 42 1585.99 2 16 47

20 89 12 40 1585.98 2 16 36

30 89 12 37 1585496 2 le 28

APR O 89 12 37 1585.96 2 16 27
10 89 12 34 1585.95 2 16 23

20 89 12 31 1585493 2 le 22

30 89 12 28 1585.92 2 16 22

MAY 0 89 12 28 1585492 2 lé 22
10 89 12 25 1585.90 2 l6 26

20 89 12 22 1585.89 2 le€ 34

30 89 12 20 1585.88 2 16 43

JUN 0 89 12 20 1585. 88 2 l6 44
10 89 12 18 1585.87 2 l6 55

20 89 12 16 1585.86 2 17 9

30 89 12 15 1585.85 2 17 24

JuL 0 89 12 15 1585485 2 17 24
10 89 12 15 1585.85 2 17 40

20 89 12 15 1585.85 2 17 56

30 89 12 16 1585.86 2 18 13
AUG O 89 12 16 1585.86 2 18 14
10 89 12 17 1585.86 2 18 32

20 89 12 18 1585.87 2 18 48

30 89 12 20 1585.88 2 19 2

SEP O 89 12 21 1585.88 2 19 4
10 89 12 23 1585489 2 19 17

20 89 12 26 1585.91 2 19 31

30 89 12 29 1585.92 2 19 42

ocT o 89 12 29 1585.92 2 19 42
10 89 12 33 1585.94 2 19 50

20 89 12 37 1585.96 2 19 57

30 89 12 40 1585.98 2 20 2

NOov 0 89 12 41 1585.98 2 20 2
10 89 12 44 1586.00 2 20 3

20 89 12 48 1586401 2 20 -1

30 89 12 52 1586403 2 19 57

DEC 0O 89 12 52 1586.03 2 19 57
10 89 12 55 1586405 2 19 51

20 89 12 58 1586.06 2 19 42

30 89 13 0 1586.07 2 19 30
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Table 12. To Determine Azimuth from Polaris

PURPOSE: The purpose of this table is to provide a fast, simple method of
determining 5th order azimuths from observations of Polaris. When the
appropriate secant table (following) is used, use of logarithms is
unnecessary.

GUIDE FOR USE:
1. Determine local sidereal time (LST) of observation as described in FM 6-2.

2. Enter the table with this LST and extract the correspondingb, ,b; ,and
b: .

3. Algebraically add b, , b; ,and b, .

4. Select the appropriate secant table depending whether the results are to
be in minutes of arc or mils. It is advisable to “X” out the secant table that
will not be used. Using degrees of latitude, extract the corresponding secant
and DIFF 1’ OF LAT. (x 100000). Round the minutes and seconds of latitude
to the nearest whole minute; multiply this by the DIFF 1’; round to the
nearest 10; move the decimal five places to the left; and add the result to the
secant.

5. Multiply theresultof4 abovebythesumofb, +b; +b, andround tothe
nearest 0.1; this, with the sign of b, +b; +b; , is the azimuth angle.

6. Add the azimuth angle algebraically to 6400 mils (or 360 degrees) to get
the azimuth to Polaris. Subtract the mean horizontal angle (clockwise, from
azimuth mark to Polaris) from the azimuth to Polaris to get the azimuth to
the mark. If the azimuth to the mark exceeds 6400, subtract 6400.

EXAMPLE:

Required: Astronomic azimuth
Known: LST of observation = 5 hr 27 min
Latitude = 34° 37" 45"
Month = May 1976
Mean horizontal angle from mark to Polaris = 1320.5 th

From TABLE 12,1976: b =-38.8,b; =+2,b, =-3
by, +b; +b; =(-38.8)+ (+.2) + (-3)=-38.9
Results are needed in mils so the SECANT TABLE,
Results in Mils, is used.

DEGREES SECANT DIFF. 1’

LATITUDE (x ; conv.) OF LAT.
(x 100000)

34 0.3574 7.2

Minutes and seconds of latitude rounded to nearest whole minute = 38;
38 x 7.2 = 273.6; rounding to nearest 10 yields 270; moving the decimal
five places to the left yields .0027; 0.3574 + .0027 = 0.3601

-38.9 x 0.3601 = -14.00789; rounded to the nearest 0.1 m, this yields
AZIMUTH ANGLE =-140 ; .
AZIMUTH TO MARK = -14.0 + 6400 - 1320.5 = 5065.5 nA



SECANT TABLE, Results in Mils

FM 6-300

OEGREES SECANT OIFF. 1 OEGREES SECANT oIFf. 1 OEGREES SECANT DIFF. 1°
LATITUDE | (x @ conv.) OF LAT. LATITUDE | (x @ conv) OF LAT. LATITUDE | (x ¢ conv.) OF LAT.
(N 100000) (R 100000 (' 100000)

0 0.2963 0.1 23 0.3219 4.1 46 0.4265 13.2
1 0.2963 0.2 24 0.3243 4.3 47 0.4345 13.9
2 0.2965 0.4 25 0.3269 4.6 48 0.4428 14.7
3 0.2967 0.5 26 0.3297 4.8 49 0.4516 15.5
4 0.2970 0.7 27 0.3325 5.1 50 0.4610 16.4
5 0.2974 0.8 28 0.3356 5.3 51 0.4708 17 .4
6 0.2979 1.0 29 0.3388 5.6 52 0.4813 18.5
7 0.2985 1.1 30 0.3421 5.9 53 0.4923 19.6
8 0.2992 1.3 31 0.3457 6.2 54 0.5041 20.8
9 0.3000 1.5 32 0.3494 6.5 55 0.516€6 22.1
10 0.3009 1.6 33 0.3533 6.8 56 0.5299 23.6
11 0.3018 1.8 34 0.3574 7.2 57 0.5440 25.2
12 0.3029 2.0 35 0.3617 7.6 58 0.5591 26.9
13 0.3041 2.1 36 0.3662 7.9 59 0.5753 28.8
14 0.3054 2.3 37 0.3710 8.3 60 0.5926 30.9
15 0.3067 2.5 38 0.3760 8.8 61 0.6112 33.3
16 0.3082 2.7 39 0.3813 9.2 62 0.6311 35.9
17 0.3098 2.8 40 0.3868 9.7 63 0.6526 38.8
18 0.3115 3.0 41 0.3926 10.2 64 0.6759 42.0
19 0.3134 3.2 42 0.3987 10.7 65 0.7011 45.6
20 0.3153 3.4 43 0.4051 11.3 66 0.7285 49.7
21 0.3174 3.6 44 0.4119 11.9 67 0.7583
22 0.3196 3.9 45 0.4190 12.5
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FM 6-300

SECANT TABLE, Results in Minutes of Arc

DEGREES NATURAL OIFF. 1 OEGREES NATURAL OIFF. 1° DEGAEES NATURAL DiFF. 1V
LATITUDE SECANT OF LAT. LATITUDE SECANT OF LAl LATITUOE SECANT OF LAT.
(x 100000 (X 100000) (X 100000)
0 1.000 0. 23 1.086 14. 46 1.440 45.
1 1.000 1. 24 1.095 15. 47 1.466 47.
2 1.001 1. 25 1.103 15. 48 1.494 50.
3 1.001 2. 26 1.113 l6. 49 1.524 52.
4 1.002 2. 27 1.122 17. 50 1.556 55.
5 1.004 3. 28 1.133 18. 51 1.589 59.
6 1.006 3. 29 1.143 19. 52 1.624 62.
7 1.008 4. 30 1.155 20. 53 1.662 66.
8 1.010 4. 31 1.167 21. 54 1.701 70.
9 1.012 S. 32 1.179 22. 55 1.743 75.
10 1.015 5. 33 1.192 23. 56 1.788 80.
11 1.019 6. 34 1.206 24. 57 1.836 85.
12 1.022 7. 35 1.221 25. 58 1.887 91.
13 1.026 7. 36 1.236 27. 59 1.942 97.
14 1.031 8. 37 1.252 28. 60 2.000 104.
15 1.035 8. 38 1.269 30. 61 2.063 112.
lé 1.040 9. 39 1.287 31. 62 2.130 121.
17 1.046 10. 40 1.305 33. 63 2.203 131.
18 1.051 10. 41 1.325 34. 64 2.281 142.
19 1.058 11. 42 1.346 36. 65 2.366 154.
20 1.064 12. 43 1.367 38. 66 2.459 168.
21 1.071 12. 44 1.390 40. 67 2.559
22 1.079 13. 45 1.414 42.
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Table 12a. To Determine Azimuth From Polaris, 1983

FM 6-300

P 1h 2" 3h 4k sh 6” 7h 8" 9” 107 ] 114

o by by by by by by by by by by b, by

M (] . (] ] ] ] . [} [} . (] .
0 27e4 15.8 3e2 “9e7 | "21e9 | =326 ] =4069 | 4604 | =687 | =676 | =433 | =3642
3 268 15.2 25 -10e4 =225 -33.1 =413 -46e6 -48.7 -47.5 -43,0 =35.7
6 26e3 l4,.6 169 ] =110 | -2361 ] =33e5] =816 | 468 -9beT | =473 | =427 | =353
9 257 14,0 le2 | =116 | =237 | =340 =419 | =469 | =487 | =472 | =424 | =34,49
12 2542 13.4 Deb | =123 | =242 | =34e5 | =623 | =47el | =487 | =470 | -42¢1 ] =3444
15 2446 1247 “0e1 ) =129 ) -28.8 ] -34.9] -42.6 ] =47.3]| -48.7 | -646.8] -41.8 | -34.0
18 2441 12,1 =067 ] =13e5 | =253 | =354 -42e9 | -4Teq ] =487 | -46e6 | -41e5 | =335
21 2345 11.5 =1e84 | =161 | 2569 ) =358 =432 | =476 | -48e7 | =465 | =411 | =3301
24 229 10.8 =2e0 ] =14e8 ] 2604 ] =362 ] =435 | =477 | =486 | -46e3 ] =408 | =3246
27 2244 10.2 =2e7 | 1566 ]| =270 | =367 | -43e8 ) =478 ] -68e6 | -660l1 ] =60e4 | =321
30 2le8 96 =3e3 ] =160 | 275 [ =370l ] -44e0§ =479 ] -48e5 | =458 =401 §-31.6
33 21.2 849 =400 | 1606 | =28¢0 | -37e5] -44e3 ] -48el | ~48e5 | =4546 | =397 | =31.2
36 2046 8e3 =46 | =172 | =28e6 | =379 ] -44e6 | ~48e2 | =9804 | -65e4 | =393 | -3047
39 2040 Te7 =53] =17e8 | 2901 | =38e3)] -46e8 | -48e2 | =46e3 | =452 | =390 | =30.2
42 19.4 7.0 =569 ] 1864 | =29e6 | =38e7 | =45e1 | =48s3 | -48e3 | 449 ] -38¢6 | -29.7
45 18.9 6e4 =65 | =19¢0 | =300l | =39el1 | =453 | =48e4 | -98e2 | =647 | =382 | =292
48 183 Se? ~T7e2 § =196 | =306 | ~39e5 | ~45e6 | ~48e5 ] ~48e1 | 444 | -37e8 | 2847
51 17.6 Se1 =T7e8 | -20e2 | 3101 | =39e8] =658 ] -48e5 | =48e0 | =442 | =374 | =2842
54 17.0 Ge4 =8e5 | =208 | =316 | =402 ] =460 | -48e6 | =479 | =439 ] =370 | =27&7
57 164 3.8 =9el | =21e4 | =3261 | =406 ] 4602 | ~48e6 § 477 | =43e6 § -36e6 | =271
60 15.8 32 =97 | =219 | =326 | =409 | 4604 ] -48e7 | =4Te6 | =433 | -3602 | =2646

it | by b, b, b b b b b b b b b
. ] L] . L] . L] .. 1] 1] ] .
0 |-0.4 §-0.2 ] -0e1 0.2 0.3 0.4 0e4 0.2 0e1 ] -0.2) -0.3] -0o4
10 |-0.3 [ -0.2 0.0 0.1 0e3 0.3 0.3 0.2 060 | -6e1 ] -0.3] -0.3
20 [-0.3 ] -0.2 0e0 0.1 0e2 0e3 0.3 0.2 060 | -0.1] -0.2f -0.3
30 ] -0.2 ] -0.1 0.0 0e1 0.2 0.2 0.2 0ol 0.0 ] -0e1] -0.2{] -0.2
40 | -0.1 | -0.1 0.0 0.0 0.1 0.1 0.1 0.1 Ce0 0.0 ] -0.1] -0e1
45 | -0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0e0] -0.1] -0.1
50 Oe0 0e0 00 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 00
55 0.1 0.0 0e0 0.0 =0e1 -0.1 =0el 0«C 0.0 0e0 Oel Oe1l
60 0.2 Oe1 0e0 -0.1 =0.1 =0.2 -0e2 =0e1 0«0 Oel Oel 0e2
62 0.2 el 0.0 -0.1 -0.2 =0e2 =0.2 =0e1 0e0 0.1 0.2 0.2
64 0e3 0e2 00 =0el =0.2 =03 =03 -0.2 0.0 Oel 0.2 0e3
66 0e3 0e2 0.0 -0e1 =0e3 -0.4 =0e3 =0e2 0.0 Oel 0e3 De4
montH} B b b b b b b b b b b b
L] . . L] L] . . L] . L] . L]
Jan | -0.1 | -0a2 0.0 0.0 0e1 0.1 0.2 0.2 0.2 062 0.2 0ol
FEB | -0.2 ] -0.2 | -0.2] -0.1 ] -0.1 0.0 0.1 0el 0.2 0.2 0.2 0e3
MAR =0e3 =03 =0e3 -0e3 =02 =0,1 =0el 0.0 Oe1 0e2 062 063
APR =063 =063 =0e4 ~0e4 =03 =0e3 =062 =01 00 0.0 0e1 062
MAY | -0e2 | -0o3 | 0.3 ] -004 ] -0.4) -0.4] -0.3] -0.3] -0.2] -0.1 040 0ol
JUN 060 |-0e2 ]| -0e2] =0.3] -0.3] -0.3] -0o3] -0.3] -0.3] -0.2 ]} -0.2] -0.1
JUuL De 0.0 0.0 =01l ~0e2 =062 =0e3 =03 =0e3 ~0e3 -0e3 =0.2
AUG 062 062 Oe1 0ol 0.0 =0.1 -0e2 =0s2 =0e2 =063 =03 =03
SEP 0e3 0e3 0.3 0.2 0e2 0ol 040 060 | -0e1 | -0s2 ] -0.2] -0.3
ocT 3 0e3 0e3 0e3 063 0e3 0.2 Oe1 Oel 0e0 =01 =0.2
NOV 0e2 0e3 0e3 0.4 O0e4 De 4 Ded 03 0e3 062 0.0 -0.1
DEC 0.0 0.1 0e3 Oe4 Oe4 0.5 0eS 0.5 Oe4 063 0e2 Oe1
(B0 + Bl + B2)

CO0S LATITUDE
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FM 6-300

Table 12a. To Determine Azimuth From Polaris, 1983—Continued

ST 127 134 187 15 187 17h 18/ 197 20" 21k nh nh

B by bo by by b bo by by by by by by

H L] [ ] [ ] L ] L] L] L ] L ] L] L ] L ] L ]
0 =2646 =-15.3 -3.0 Se4 2143 31.8 4062 4549 48656 4749 44,0 3740
3 2601 -1447 -2e4 1060 2149 3262 4065 4661 4846 4748 4347 3665
6 2545 =-14,.1 -lel 107 2244 327 4065 4602 4866 4747 43e4 3601
9 =256 0 -13.5 =12 11.3 2340 33e2 4142 4665 48.7 475 43,1 3567
12 =245 -12.9 =05 11.9 2345 33.6 41.5 46e7 4847 474 4248 35.2
15 239 -12.3 Oel 125 2441 3461 41.5 4649 4847 4762 425 3448
18 P23.4 =11e7 0e7 13.1 2446 3465 42e2 470 4847 47a1 §42.2 3463
21 =224 8 =-11,1 1.3 1367 25.2 350 4245 4742 4547 4669 41.9 33.9
24 223 -10e5 2e0 14,3 2567 35e4 4248 47.3 48e47 4647 41.5 334
27 —21e7 -9,9 2¢6 1469 26e2 35.8 4361 4745 4847 4€e5 41e2 3269
30 ~21.1 =-9,3 Je2 1545 268 36e3 4344 4746 4847 46e3 40.8 325
33 =20e6 -8e6 Je8 161 2743 3667 43,7 47.8 48 46 46.1 4065 3260
36 F20.0 -840 445 1667 2748 37.1 44,0 47.9 4866 4549 4061 3145
33 194 -Te4 Sel 173 283 3745 44,2 48.0 485 4547 3947 31.0
42 163 -6.8 Se? 17.8 28.8 379 4449 4641 46865 45495 39.4 306E
45 ~1843 -6e2 6e3 18.4 2943 3863 4447 4842 48e% 4543 39.0 30.0
48 1767 -5e95 7.0 19.0 2948 2B8e7 45.0 4863 4843 4540 3846 295
51 1761 -449 Te6 19.6 30e3 39.1 45.2 48e 4 4842 44,8 3862 2960
9S4 1665 -443 B8e2 20e2 30e8 3944 4545 48,4 4bel 44495 37.8 2844
57 15.9 =37 8.8 2067 3163 39,8 4547 4845 48e0 4442 374 279
60 1563 -3.0 9.4 2163 31e8 4062 4569 4866 47.9 44,0 3740 2764

LAT J] b, b, b, b, b; b b, b, by b, b,

1 ] L] L] L ] 1 ] L] L] L ] 1 ] L ] [ ] L]
0 |-0.0 | -0.2 | -0.1 0.2 0.3 0ot 0e4 0.2 0.1] -0.2} -0.3] -0.4
10 | -0e3 | -0.2 040 0.1 0.3 03 0.3 0.2 0.0 -0.1] -0.3] -0.2
20 | -0.3 | -0.2 0.0 0.1 0.2 0.3 0.3 Ge2 060 ] -0.1] -0.2] -0.3
30 -0.2 | -0.1 0.0 0.1 0.2 02 0.2 0.1 0.0 | -0.1] -0.2] -0.2
40 | -0e1 } -0.1 0.0 0.0 0.1 0.1 0.1 0ol 0.0 0.0 | =-0.1} -0.1
495 -0.1 0.0 060 0e0 0ol Oel Oel 0.0 0.0 0.0 =-0.1 -0e1
S0 0.0 040 0.0 060 0.0 0.0 0.0 Ce0 0.0 0.0 0.0 0.0
595 Gel Ge O 040 0.0 =-0e1 -0e1 =01 0.0 0.0 0.0 0.1 Oel
60 0e2 0ol 0.0 =0el =0el -0e2 =062 =-0e1 Ge0 Oel 0ol 062
62 0s2 0e1 0.0 -0e1 =0es2 -0e2 -0e2 -0es1 (a0 0e1 0e2 0e2
64 0e3 0e2 0.0 -0e1 -0e2 -0e3 -0e3 =062 Ce0 0.1 0e2 P
66 0e3 0e2 Ge0 =01 -0e3 -Cet =0e3 -0e2 0.0 0ol 063 Ged

-3
MONTH] b2 b, b b, b, b b b, b b, b, b
[ ] 1 ] L ] 1 ] L] 1 ] L ] 1 ] L] L ] 1 ] L]
JAN 0.1 0.1 0e0 0.0 | -0.1] -0.1) -0.2] -0.2] -0.2] -0.2]| -0.2] -0.1
FEB 0.2 0.2 042 0.1 0.1 0.0 -0.1] -0.1] -0.2] -0.2] -G.2 | -0.3
MAR 0e3 0.3 0.3 0.3 0.2 0.1 0.1 0.0] -0.1] -0.2] -0.2] -0.3
AFPR 0e3 063 0e4 O0e 4 0e3 063 0. 0.1 Ge0 0.0 =01 =-0e2
MAY 0e2 0e3 0e3 Oe 4 [P Oe4 0e3 03 0e2 Oel 0.0 =0.1
JUN 0.0 Oel 0s2 0ed 0e3 Ge3 03 02 03 0e2 0e2 Oel
JUL =-0el 0.0 0.0 0e1 0e2 0e2 Ged O0e3 0e3 0e3 0e3 el
AUG -0s2 -0e2 -0.1 -0e1 00 0.1 0e2 062 OCe2 Ced 03 O0e3
SEP -Ced =063 .=Ce3 =-0e 2 -0e2 =-0.1 0e0 0.0 0ol 0e2 0e2 0el
0oCT -0e3 -0e3 -0e3 =062 =062 -0e3 -0e2 -0e1 -0el 0.0 Gel 0e2
NOV -0e2 =063 =063 -0e & -0e4 0ot -0e4 -0e3 -0e3 -0e.2 De0 Oel
OEC 0.0 -0s1 -0e3 -0e 4 -0e4 -0e%H =0e5 -0e% -0e4 =Ce3 =062 -0e1
(B0 + B1 + E2)
AZIMUTH OF POLAR]S ====ccccccccccca
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FM 6-300 -

Table 12b. To Determine Azimuth From Polaris, 1984

P 1 2h 3k ah 5" 6" 7h 8# 9k 07 | 114
o by bg bg by bg bg by by by by by by
™ ) . ) . 0 . . . . . . .

0 2743 15.9 33 =965 | =217 [ =323 | -40e6 | 4600 | ~48e3 | ~47e3 ]| 4361 | ~36.0
3 268 153 2e7 ] =101 | ~22e2 | ~32e7] =409 | -96e2 | -98e4 ] ~47.2 | -42.8 ]| =356
6 2643 14.7 200 ] =108 | =228 ] =3302] =413 | 8604 § -4Boe8 ] =970 ] =4245 ] -3542
9 2547 1440 led | =11eé | =234 | =337 =81eb6 ] 466 | ~9Beb4 ] -46e9 | ~42+2 | ~34.8
2 2542 13.4 0e7 ] 1260 f =23e9 ] 3901 ] =81e9 | =068 | -48e4 | =467 | =419 | =343

15 2446 12.8 0el -12.7 =-2445 =-3446 -424,2 -46e9 -4844 ~46e6 -41.6 -33.9
18 24,1 12.2 -0e6 “13e3 =250 =350 ~4245 -47e1 -485448 -46.4 -41.,3 =334
21 2345 11.6 =142 «13.9 =256 =355 -42.6 -47e2 -4844 ~46e2 -40.9 ~33e0
24 2249 10.9 -1.9 -14,5 -26e1 =359 -43.1 ~47.4 ~48,3 ~46e0 =406 =325
27 2244 103 -2e5 «15.1 -26e7 -36e¢3 -43.4 =475 -4643 -45,8 ~4063 -32.0
30 21.8 9.7 -3s1 -1547 -27e2 ~36e7 -4347 -4T7e6 -4842 ] ~4546 -39.9 =-31e6
33 21.2 S0 -3.8 -16.3 =277 =371 -444,0 -47.7 ~4642 ] -4544 -39.5 =-31.1
36 2046 B4 -4 44 =169 -2842 =376 -4442 =478 ~4€,1 ~4542 =-39.2 =-30e6
39 201 T.8 -5.1 =175 -28.8 =~3860 -44,5 ~4749 -48,1 -44,9 ~-38.8 ~30.1
42 19.5 Tel -5e7 ~1841 ~29.3 =384 -4447 =4840 ~48,0 4447 -38.4 =2946
45 18.9 6e5 ~6e3 | -18.7 -2948 ] -3847] ~45.0 -48,1 -47.9 ] ~44.5 ]| -38.0 -29.1
48 1843 59 =70 -19.3 =303 -39.1 -45,2 -48,1 -47.8 -4442 -3T7e7 -28e46
51 177 S5e2 ~Teb -19.9 ~-30.8 =-39.5 ~45,4 -48,2 ~47a7 43,9 -373 =-28¢1
54 17.1 4.6 ~843 -20e5 =-313 ~-39+9 -45.6 -48e3 ~4746 | -03.7 -3649 =2T7e6
57 16.5 3e9 ~8.9] -21.1 =31e8 ]| ~40e2] ~95.8 ] =483 [ 475 -4324 ]| ~36e4 §~27.1
60 15.9 3e3 =945 -21e47 -3243 ~40e66 ~4640 -4843 -4T73 -43,1 =360 ~2646
LAT b, b, b, b b b, b b b; b b; by
L ] ] L ] L ] L ] * L ] L ] ] * * L ]
0 -0e4 ~0e2 ~0e1 0e2 0.3 [P 0e4 0e2 Oel ~0e2 ~0e3 ~0ets
10 ~0e3 =02 0e0 0e1 0e3 0e3 03 0e2 0.0 -0e1 ~0e3 =063
20 ~0e3 -0e2 0.0 0.1 0e2 0e3 03 0e2 Ge0 -0.1 02 ~0e3
30 =-0e2 -0.1 [P ] 0el 062 0e2 0e2 Oel 0.0 ~0e1 ~0e2 ~0e2
40 ~0e1 -0.1 0.0 0e0 Oel 0.1 0.1 0el 0e0 Oe0 ~0e1 ~-0e1
45 =-0.1 0.0 0.0 0e0 0.1 0el Oel 00 0.0 00 =~0el ~0el
50 060 0.0 Oe0 0e0 0.0 0e0 0.0 Oe0 0.0 Oe0 0.0 0.0
595 0el 0.0 0.0 [P ] -0el -0e1l -0e1 000 0.0 0e0 Oel 01
60 0e2 O 0.0 ~0e1 -0.1 ~0e2 -0e2 ~0e1 0.0 0ol 0.1 0e2
62 0e2 Oel 0.0 =-0.1 -0e2 ~0e2 -0e2 =~0el 00 Oel 0e2 0e2
64 0e3 0.2 0.0 ~0e1 -0e2 ~0e3 -0e3 ~0e2 [ Oel 0e2 0e3
66 0e3 0.2 0.0 -0.1 -0e3 ~0e4 ~0e3 =-0.2 0.0 0e1 0.3 [P
MONTH] B b, b b b by b b, b b b b
L ] ] * L ] L ] ] L ] ] L ] ] * L ]
JaN | -0.1 | -0 0.0 0.0 0.1 el 0.2 0.2 .2 2 0.2 0.
FEB =02 ~0e2 ~0e2 ~0e1 ~0el 0e0 Oel 0e1 0e2 0e2 0e2 0e3
MAR =-0e3 ~0e3 -0e3 -0.3 =02 =-0el -0.1 0.0 Oel 0e2 0e2 0e3
APR ~0e3 -0e3 -0e.4 ~0e4 ~0.3 -0e3 -0es2 ~0el 0.0 0e0 0.1 0e2
MAY =-0e2 ~0e3 ~0e3 -0e4 =04 ~0eb8 ~0e3 -0e3 -0e2 0ol 0.0 0ol
JUN 00 -0e1 -0e2 ~0e3 =03 ~0e3 ~0e4 ~0e3 -0e3 -0e2 ~0e2 ~0el
JuL 0el 0.0 0.0 -0e1 =-0e2 =02 -0e3 -0e3 ~0e3 ~0e3 ~0e2 ~-0e2
AUG 0e2 0e2 0.1 Oel 0.0 ~0el =-0e1 -0e2 0.2 ~0e3 -0e3 -0s3
SEP 0e3 0e3 0.3 0e2 0e2 Oel 0.0 0.0 -0e1 ~0e2 ~0e2 03
0cT 0e3 063 0.3 Oet 0.3 O0e3 0e2 0e2 Oel 00 “0el ~0e2
NOV 0e2 0e3 Oeb [ Oe4 Oett Oet 0e3 043 0e2 0e0 ~0e1
DEC 0.0 0e2 0e3 Oet Oeb 0e5 0.5 0e5 [ 063 02 0el

CO0S LATITUOE
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Table 12b. To Determine Azimuth From Polaris, 1984—Continued

LsT 124 13% 187 15% 167 17h 187 197 20" 21h 28 2h

o by bo bo bo bo by bo bo bo by bo bg

M L ] L ] L ] L ] L ] * L ] L ] -' L ] L ] *
0 2666 ~15.4 -3s2 9.2 21.0 3le4 39.8 4546 4562 47.6 43.8 3648
3 2661 -14,8 -2e6 9.8 2le6 31.9 4002 4548 463 4745 43,5 36e4
6 -2565 ~14,2 -1.9 1064 22.1 32e4 4045 4640 4803 474 4342 3640
9 [=2S e 0 -13.6 -1e3 11.0 227 328 4065 46e2 484 4763 42.9 3546
12 F24.5 -~13.0 -0ae7 11.¢ 232 333 4142 4643 4544 47,1 42 6 35.1
15 2365 ~12.4 -0s1 12.2 23.8 338 415 465 48.4 47,0 4243 3447
° 18 -23e4 -11.8 0e5 12.9 24ed 3442 4168 467 48e4 46648 42,0 3442
21 228 =~11.2 1e2 1364 2449 34,46 4242 469 4864 4646 41.7 33.8
24 2263 =~1Ge6 1.8 14,0 2544 35.1 425 4760 4844 465 413 3363
217 -21e7 -10.0 2eb 14,6 25.9 355 4248 4742 48e4 4663 4140 3248
30 21.2 -9.4 3.0 15.2 2644 35.9 41340 4743 48.3 4641 40.7 3244
32 -F20.6 -~8e7 37 15.8 27.0 36e3 433 47 e 4 453 459 4063 31le9
36 20460 -861 4¢3 164 275 3648 4346 475 4843 45,7 3945 Zl.4
39 195 =~Te5 4,5 17.0 2840 372 43.9 4747 4842 4545 39.6 309
42 ~18.9 ~6e9 Se5 1746 2845 37«06 44,1 47.8 4842 4543 39.2 3044
43 L1a.3 ~6e3 6el 1842 29.0 3860 44 ¢4 47645 4841 45.0 38.8 29.9
48 =177 -5e7 668 18.7 2945 383 44846 4840 4540 4445 38e4 29.4
51 171 -5.1 Tet 19,2 3060 3867 44,5 4840 4769 4445 38a.1 289
54 1666 444 8e0 19.9 J0e5 39.1 45,1 4861 47.8 4443 377 28e4
57 160 -~3.8 8e6 20e4 31.0 39.5 4563 4862 4747 4440 372 2749
60 -15.4 342 Se2 21.0 3let 39,8 4546 4842 4746 4348 368 2762

LAT b, b, by b b, b b b b b by b

L ] L ] v L ] v L ] L ] L ] L ] L ] *
0 |-0.4 | -0.2 ] -0.1 0.2 0.3 0ot Dot 0.2 el ] -0.2} -0¢3] -0.4
10 -0e3 -0e2 0«0 Oel 0e2 0e3 0e3 0e2 0e0 -0el =023 -0e3
20 -0e3 -0e2 0.0 Oel 0e2 Del 0e3 De2 Oel =-0e1 -0e2 -0e2
30 -0e2 ~0el1 0.0 0el 0e2 De?2 De2 Oel 0.0 -0el =0ec -0e2
40 -0as1 -0el 0.0 0.0 0ol Oel 0el el 0 0e0 -0.1 -0e1
45 =061 0.0 Cs0 0e0 Del Oel Oel 0.0 0.0 0.0 -0e1 =-0e1l
S0 0.0 0e0 0s0 0e0 0.0 0e0 De0 0e0 Ce0 0«0 060 0.0
55 0s1 0.0 0.0 0eC =061 -0l -0e1 0.0 0.0 0.0 0ol Oel
60 0e2 Oel 0.0 -0l -0e1 -0e2 -0e2 -0e1 0.0 0el Del De2
62 0e2 Oel Gel -0el =02 -0e2 =0e2 -0e1 0.0 Oel 0e2 Oez
64 Ge3 0e2 Cel -0e1 -0e2 ~0e3 -0e3 -0e2 060 0ol De2 0e3
66 063 0e2 0.0 -0e1 =043 =04 -0e3 -0e2 0.C Oel 0e3 Oe4
MONTH] B by b by b by b b b b b b
L ] L ] L ] L ] L ] L ] v v L ] L ] L ] L ]
JAN 0.1 0.1 0.0 0.0 -0.1]| -0e1| -0.2] -0.2] -0.2] -0.2] -0.2] -0.1
FEB 0.2 Go2 0.2 0ol 0.1 0.0 -0.1] -0.2] -0.2] -0.2) -0.2] -0.3
MAK 0.3 0.3 0.3 0.3 0.2 0.1 0.1 6e0 ] -0.1] -c.2 | -0.2 | -0.3
APR 0e3 0e3 Oet Do 063 De3 0e2 Oel 0.0 00 =-0e1l -0e2
MAY 0e2 0e3 0e3 Det D8 De4 0e3 0e3 042 0ol 040 -0e1
JUN 0e0 Del 0e2 0e3 De3 0e3 Det 0e3 ved 0e2 0e2 Oel
JuL -0e1 0.0 0e0 el 0e2 0e2 Ge3 Ded De3 D62 0e2 Oec
AUG -0e2 -0e2 -0e1 =061 0.0 Oel Oel Oe?2 De2 0e3 0e3 Ded
SEP -0e3 -0e3 ~0e3 -0 -0e2 -0el Gel0 0.0 Gel 0e2 0e2 0e3
oCT =063 =~0e3 -0e3 -0e4 -0e3 -0e3 -0e2 -0e2 -Gel 00 Oel De2
NOV -0e2 -0e3 -0e4 -0et “0e4 -0e4 ~0et -0e3 -Ce3 =02 0.0 Oel
QEC Ge0 =~0e2 -0e3 -0e4 -0e4 -0e5 =05 ~0e5 -0e4 =063 =02 =0e1

(80 + 81 + B2)
AZIMUTH OF POLARIS ~=-ecccemcccace=-
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I/ FM 6-300

Table 12¢. To Determine Azimuth From Poleris, 1985

wsr 12 1h 2h 3 4k sh [ 7h 8’ g” 104 ] 1A

e LY ) by by by ) by ) bg b9 b bo

M L] . . L] . L] L4 L] L] L] L] .
0 2763 15.9 3¢5 “9e3 | =213 | =31s9] =40e2 ] =45.7 ] =4840 ] =4740 ] -42.9 | =35.9
3 2608 15.3 248 ~9.9 | 219 ] =324 -40e5 | =459 ] ~48¢0 | =469 | =42e6 ] =35,5
(] 2642 1447 2¢2)] =105 | =22e5 ] =32e8] =409 ] -9601 ] =48e1 ] =4648 ] =4243 ]| -35.1
9 2547 141 1e5 =11.2 =23.0 =33.3 -41e2 -4642 =48.1 =46e6 =420 -3644.6
12 25.2 13.5 069 ] =118 ] =236 =33e8] =415 =96e4 ] =96501 ] =465 | =41e7 | ~34,2
15 24,6 12,9 De3 ] =12e4 | =24,62 =34,2] =91e9) 4606 ] -48e1 ] =463 ] -9164 | ~33,.8
18 24,1 12.3 =0e4 =13.0 =24e7 ] =34,7] -4242 =46e7 | =48¢1 | =460l -41ls1 -33.3
21 2345 11.7 ~1e0f -1366 ] =253 ] =35e1] -92¢5] -96e9] ~48¢0] 4640 ] -40.8 § ~32.9
24 2249 11.0 “1e7] =1462 | =258 ] =35¢5] =428 =470 | =4840 =458 ] =40s4 ] «32.4
27 2244 10.4 =263 ] =1448 ] =26e3 | =36.0 =430 -47.1 =4840 | =456 | -40,1 =32.0
30 21.8 9.8 =249 =155 -26.9 =364 =433 =4T7e3 -47,9 -4544 =-39.7 «31.5
33 21.2 9.2 “3e6 ] ~1601 | =274 =368 =436 ] =647e4 | ~4769 ] =452 | =394 | =31.0
36 2047 8¢5 “4e2 | =167 ] =279 | =372 =43e9] =47e5] =478 =44¢9] =390 ] -30.5
39 2001 Te9 =~4¢9 % =173 ] -28e4 =376} -94.1 ~47e6 ] =478 ) =447 ] =3847 | ~30,1
42 19.5 Te3 =505 =179 ]| =28.9 =3840] =444 ]| =67e7 ] =477 ] =44e5 ] =-38s3 | =296
45 1849 6eb =6el | =18¢84 | =294 | 3804 -64e6 | =4Te7 | =476 ] =942 ] =379 ] ~29%.1
48 1843 6e0 =68 -19.0 =30.0 -38.8 -44,8 -47.8 ~4T7e5 -44,0 =37.5 «28e6
51 17.7 S5e¢4 =Te4 3 =19e6 | =304 ] =39e1] -45e1 ] =47e9 | =470 | =437 | =376l | ~2841
54 17.1 447 =8¢0 ]| =20e2 } =30e9 | =39e5) =453 ] =479 | =473 | =435 =367 | ~2746
57 1645 4.1 =8e7 ] =208 ] ~31e4] =399 =45e5 ] =948¢0 | =972} =43¢2] =363 =27,1
60 15.9 3¢5 =9e3 ] =21e3 ] =31e9 ] -906e2f =457 | ~48s0 [ =470 | =929 ] =359 | «2645

tar | b, b, 5, b b b b b b b b b

. | ] . . . . L] L] L] L] L] .
0 -0e4 =0e2 =0e1 0.1 03 D4 0e4 0.2 0ol =0.1 =063 =04
10 |-0.3 | -0.2 0.0 0.1 0.3 0.3 0.3 0.2 0.0 | -0.1] -0.3] -0.3
20 |-0.3 | -0.2 0.0 0.1 0.2 0.3 0.3 0.2 0.0 | =0.1] -0.2 | 0.3
30 =0.2 =0e1 0.0 0.1 0.2 0.2 0.2 0.1 0.0 =0.1 -0.2 -0e2
40 =0.1 =0.1 0.0 0.0 0.1 0.1 0ol 0.1 0.0 0.0 =0.1 =0.1
45 | -0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 -0.1] -0.1
50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 Oel 0.0 0.0 0.0 =0.1 =01 =0.1- 0.0 0.0 0.0 Oe1 0.1
60 0.2 0.1 0.0 -0.1 =0e1 =0.2 =0e2 =0.1 0.0 0.1 0.1 0.2
62 0.2 0.1 0.0 -0,1 =0.2 =0.2 -0s2 =0.1 0.0 0.1 0.2 0.2
64 0e3 0.2 0.0 -0.1 =0.2 03 =03 =0.2 0.0 0ol 0.2 063
66 0e3 0.2 0.0 =01 =03 -0.4 =043 =0e2 0.0 0.1 0e3 0.4
MONTH] b ) 5 b b 5 b b i 5 b b

. L] L] . . . L] L] * | ] . L]
Jan | -0e1 | -0.2 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.1
FE8 | -0.3 | -0.2 | -0.2) -0.1] -0.1 040 0e1 0.1 0.2 0.2 0.2 043
MAR | -0e3 | =043 | =003 <03} -0.2] -0.2] -0.1 0.0 ol 0.2 0.2 0.3
APR =063 =0s3 =04 -0.4 =03 =03 =02 -0.1 =0.1 0.0 0.1 0e2
MAY -0.2 Jﬁ.S =03 -0.4 =0s4 =04 =063 =063 =0.2 =0.1 0.0 0ol
JUN 0.0 =0.1 -0.2 =063 =03 =03 =0e¢4 =03 =0.3 =0.2 -0.2 =0.1
JUL el 0.0 . -0.1 =0.2 =0.2 -0e3 ~0e3 =03 =03 =03 -0.2
AUG 0.2 0.2 0.1 0.1 0.0 -0.t] -0.1} -0.2] -0.2] -0.3] -0.3] -0.3
SEP 063 0s3 [ 0.2 0.2 0ol 0.0 0.0 -0.1 -0.2 =-0.2 ~0e3
0CT 0e3 0e3 Ded 0s4 0e3 0e3 0e2 0.2 0.1 0.0 =0.1 =0.2
NOV 0.2 0e3 De4 0.4 0.4 De4 D4 0e3 0.3 0.2 0.0 =0e1
DEC 0.0 0.2 0e3 Oe4 0.5 0.5 05 0e5 Oed 0e3 0e2 Oel

(B0 + Bl + B2)
AZ1MUTH OF POLARIS =c--eccccceeccas

COS LATITUDE
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Table 12¢. To Determine Azimuth From Polaris, 1985—Continued

ST 127 134 147 157 187 17h 187 19h 20h a” 2k ah

e by bo bo bg bo bo bg bg bo bg bo bo

H L ] L ] L ] L ] L ] L ] L ] L ] L ] L ] L ] L ]
0 tzs.s -15.4 | =3.3 9,0 20.7f 31.1] 39.5| 45.2 | 47.9] 47.3]| 43.5]| 36.7
3 F26.0 J-14.9 | -2.7 9.6 ] 21.3)] 31.6] 39.8] 45.4 ] 47.9] 47.2] 43.3] 36.3
6 F25.5 [-14.3 | -2.1 1062 | 21.8] 32.0] 40.2)] 45.6 ) 48.0] 47.1] 43.0 3549
9 F2se0 J-13.7 | =1.5] 10.8| 22.4]| 32.5] 40.5] 45.8] 48.0] a7.0] 42.7| 35.4
12 F29.4 |-13.1 | -0.9] 11.4] 22.9] 33.0] 40.8] 46.0] 46.1] 46.8] 42.4 | 35.0
15 [F23.9 ]|-12.5 | -0.2 12,0 ] 23.5] 33.4] 41.2] 46.2 ] 48.1 ] 46.7] 42.1 3446
18 }F23.4 |-11.9 0ot 12.6 ] 24¢0]| 33.9] 41.5] 86.3 ] 48.1 ] 46.5] 41.8 ) 34.1
21 F22.8 {-11.3 1.0 13.2] 26.5] 34.3] 41.8] 465 48e1 ] 46048 ] 41.5| 33.7
24 F22.3 J-10.7 1.6 13,8 25¢1 | 34.7| 921 | 46.7| 48.1 | 46.2] 91.2 33,2
27 F21.7 [-10.1 2.2 1806 ] 25¢6 | 35.2| 42.4] 968 48.1 | a6.0] 40.8 [ 32.8
30 F21.2 | -9.5 2.8 15.0 ] 26.1 35.6| 42.7}) 4609 | 48.0] 45.8| 40.5 | 32.:
33 F20.6 | -8.9 3.5 15.6 | 26.6| 36.0] 43.0] 47.1 ]| 4€.0] a4s5.6}] 40.1 31.8
36 |20.0 -8.3 41 1661 27¢2| 36.4] 43.2| 47.2| 48.0] 45.4 ] 39.8 | 31.3
39 F19.5 | -7.6 4,7 1667 ) 27.7] 36.8| a3.5| a47.3] 47.9] ss.2]| z9.s 30.8
42 fF18.9 | -7.0 5.3 17.3| 28¢2| 37.2] 43.8)] 47.4]| 47.9] 45.0] 39.1 3064
45 F18.3 | =644 59 ] 17.5] 28.7] 37.6] 44.0]| a7.5] 47.8) 44.8) 38.7] 29.9
48 [F17.8 | -5.8 645 185 | 29.2 | 38.0] 44.3) a7.6| 47.7] 40.6 | 38.3] 29.4
51 F17.2 | -5.2 7e1 19.0 ] 29.7| 38.a] 49.5] 87.7| 47.6] 44.3] 37.9] 28.8
5S4 F16.6 | -4.6 7.8 19.6 ]| 30.2 38.7] 44.8] a7.8] 47.6| 44.1] 37.5| 28.3
57 F16+0 | -4.0 8e4 2002 ] 30.6| 39.1] 45.0] 47.8|] 47.5] 43.8] 37.1]| 27.8
60 |15.4 | -3.3 9.0 207 31.1 39.5] 45.2 | 47.9] a47.3] 43.5] 36.7] 27.3

LAT b, b, b, b b; b b b b b; b b

L ] L ] L ] L ] [ ] [ ] * L ] L ] [ ] L ] L ]
0 -0e4 | =002 | -0.1 0ol 0e3 0ot 0.4 0.2 0el | =061 ] -0.3] -0.4
10 | -0.3 | -0.2 0.0 0ol 0.3 0e3 0.3 0.2 CeO} =002} =0.3] -0.3
20 ] -0.3 | -0.2 0.0 01 0.2 0.3 0.3 0.2 00 ] -0e1] -0.2} -0.3
30 -0.2 | -0.1 0.0 0ol 0.2 0.2 0.2 0ol 0.0 | -0.1] -0.2] -0.2
40 -0e1 -0e1 0.0 0e0 0el 0e1 0ol 0.1 0.0 0.0 | -0.1] -0.1
45 | -0.1 0.0 0.0 0.0 0ol 0ol 0ol 0.0 0.0 0.0 =0o1] =-0.1
56 040 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0e0 0.0 0e0
55 0.1 0.0 040 060 | =001 | =-0.1] -0.1 00 0.0 0e0 0e1 0ol
60 0.2 0.1 0.0 ~0e1 ] -0e1| -0.2] -0.2] -0.1 0.0 0.1 0ol 0.2
62 0.2 0.1 060 =~0e1] =0.2| =-0.2] -0.2] -0.1 0.0 0ol 0.2 0.2
64 0.3 0.2 0.0 ~0el -0.2] -0.3}) -0.3] -0.2 0.0 0.1 0e2 063
66 0.3 0e2 060 ] =~0e1] -0e3| -0.4] -0.3] -0.2 0.0 0ol 0.3 0ot
MonTH] B2 b b b b ) b b, b b, b by
L ] L] L ] L[] L ] L ] L ] L ] * L ] L ] L ]
JAN 0ol .l 0.0 060 | -0e1] -0e1] -0e1] -0.2] -0.2] -0.2] =-0.2] -0.1
FEB 0.3 0.2 0.2 0l 0ol 0e0] -0.1) -0e2 ] -0.2] -0.2] -0.2] -0.3
MAR 0.3 0.3 0.3 063 0.2 0.2 0ol 000 | -0e1 ) -0.2] -0.2] -0.3
ﬂPR 0.3 0.3 Oe 4 0.4 0.3 0.3 0De2 0.1 0.1 Oe -0.1 -0.2
MAY 0.2 003 0.3 0ed 0e4 Ost 0e3 0.3 0.2 0ol 0.0 | -0.1
JUN 0.0 0.1 0.2 0.3 0.3 003 0ot 0.3 0.3 0.2 0.2 0ol
JuL -0.1 0.0 0.0 0.1 0.2 0. 0.3 0.3 0.3 0e3 0.3 0e2
auG | -0.2 | -0.2 | -0.1 ~0.1 0.0 0ol 0ol 0.2 0.2 0.3 0.3 0e3
SEP -0e3 | -0e3 | =0.3] ~0.2] -0.2] -0.1 0.0 0.0 0.1 0.2 0.2 0.3
octT |-0e3 }-0.3] -0e4] ~0ea] -0.3] -0.3] -0.2] -0.2] -0.1 0.0 0.1 0.2
NOV -0.2 -0.3 | -0.4 <0e4 | -Cot4 | -0e4f -0et4 | -0e3]| -0.3] -0.2 0.0 0ol
DEC 0e0 J =062 | -0e3 | ~0e4 | -0e5] -045] -0.5] -0.5] -0.8 ] -0.3] -0.2] -0.1

(B0 + 81 » 82)
AZIMUTH CF POLARIS ===eev-c—cccac--
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Table 12d. To Determine Azimuth From Polaris, 1986

FM 6-300

e 1 2h 3k 4k 5h gh 1A 8k gh UL EETL
o bo by bp bo bg by bo bg by by by bg
. 1) L ] 1) 1) . 1) 1) . . . . .
0 2763 16.0 3e6 =9e0 | =210 ] =315 ] =3%9e8 ] -45e3 ] -4TeT | 4648 ] =427 | =3548
3 2647 154 3.0 =9¢6 ] =216 ] =32e0] -40e2 | 4565 | =477 | =466 | -42+4 | =354
6 2662 14,8 2¢4 ] =103 | =22e2 ] =32e5] =405 | =457 | =477 | 4645 ]| =42¢1 | =3540
9 25.7 14.2 le7 ]| =109 ] <2267 | =329 ] -4068 ] =45.9 ] -4Te8 | 4604 § =419 | =34,6
12 2501 13.6 loel ] =115 ]| =233 ] =33e4] =412 | 4601 | =4Te8 ] =462 | =415 | =34,1
15 2446 1340 DeS5 | =121 | =23e8 ] =33e8] =415 | =462 | ~4Te8 | =4601 | =412 | =33,7
18 2401 12.4 =0e2 | =12e7 ] 2404 | =343 =41e8 ] 4604 | =478 ]| =4549 ] =409 | =33,2
21 2345 11.8 =068 | =13e3 ] =249 | =34e7] =620l | =46,5 ] =477 ] =457 | =40.6 | =32.8
24 23.0 11.1 =1e5] =140 | -25e5 ] =352 -92¢4 | 46T | =477 | =455 ] =403 | =32,3
27 2244 1045 =201 ] =1406 | 2600 | =356 =42e7 | 4668 | =477 | =45¢3°] =399 | -31.9
30 21.8 9.9 =2e7 ]| =152 ] =2605 | =3600] =430 ] =469 | -4T+6 | =451 [ =396 | =3144
33 21.3 9.3 =304 ] ~15.8 ] =270 ] =360 | =432 | 4740 ] -47.6] -44.9] -39.2 | -31,0
36 2007 8.7 =460 | 1604 | ~2Te6 | =368 -43e5 | =4Tel | =475 ]| =447 ] =389 ] =3045
39 2001 8e0 =46 ]| 1700 | =2801 | =3T702] -43e7 | =4Te2 | =475 | =44e5 | =385 | =30.0
42 19.6 Ted =563 =17e5 | =28e6 | =3T7e6] =440 | 4763 | =4Te4 | =443 | =38+42 | =295
45 19.0 6e8 =5¢9] =18e1 ] =2%e1 | =38e0] ~44e2 ) =4Te4 | =473 ] =64.0] =37.8] =29,0
48 1844 6e2 =665 ] =18e7 | =29¢6 | -3864] =445 | =475 | =472 | =43,8 ]| =374 | =285
51 17.8 Se5 =Tel ] =19¢3 | =300l | =38e8] =647 | =47e5] =4761 ] =43.5] =37.0 ] =28.1
54 1742 4,9 =TeB8 | =199 ] =30e6 | =391 =649 ]| 4766 ] =470 -43.3] =-36.6] =27.5
57 1646 4¢3 =B8e4 ] -20e5 | =31e1 ] =355 -65¢1 ] =476 ] -4€.9 ] ~-43,0] -36.2] -2740
60 1640 3e6 =960 [ 2100 ] =315 | =39e8]| =953 | =4TeT | 4648 | =42e7 | =3548 | =2645
war | by b; b; b b b b b b b b; b
. 1) . . . . 1) . 1) 1) . .
0 =0.4 =02 =01 0e1 0.3 De4 0.4 De2 Del =01 =0.3 ~0e4
10 =0e3 -0.2 =0.,1 0ol 0.3 0.3 0.3 0.2 Del =0e1 =0e3 =-0.3
20 =03 =0e2 0.0 0e1 0s2 0e3 0.3 De2 0.0 =0.1 ~0e2 =0.3
30 =0.2 =0.1 0.0 0.1 0.2 0.2 0.2 0e1 0.0 =0.1 =062 -0e2
40 =0.1 =0.1 0.0 0.0 0e1 0ol 0e1 0.1 0.0 0.0 =0.1 =0.1
45 =01 0.0 0.0 0.0 0.0 0ol 0.1 0.0 0.0 0.0 0s0 =0.1
S0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 0ol 0.0 0.0 00 =0.1 =0.1 =0.1 0.0 0.0 0.0 0.1 0ol
60 0e2 Oel 0.0 =0.1 =0.1 =02 =0.2 =0.1 De0 0.1 0.1 062
62 0e2 Oel 0.0 =0.1 =0.2 =02 =02 -0.1 0.0 0.1 062 0.2
64 063 0.2 0.0 =0e1 =0e2 =0.3 =063 =002 06 el 0e2 0.3
66 0.3 0.2 0.1 =0e1 -0.3 =0.3 -0.3 =062 -0.1 Dol 0.3 De3
MONTH] B 5 b2 b 5 b b b 5 5 5 5
. 1) L ] L ] 1) 1) . 1) 1) . 1) .
JAN [ -0.1 | -0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2
FeEs | -0.3 | -0.2 | -0.2] -0.2] -0.1 040 0.1 0.1 0.2 0.2 0.3 0.3
MAR =0e3 =0.3 -0e3 -0e3 -0e2 =0.2 =0.1 Ce0 De1 0.2 0e2 03
APR =03 =03 =04 -0.4 =0.3 =0.3 -0e2 -0.1 -0l 0.0 0.1 062
MAY -0e2 =03 =03 =0e4 =0e4 -0.4 -0.3 =0.3 -0.2 =0.1 0.0 0e1
JUN 0.0 =0e1 =0e2 -0e3 =03 -0.3 =0e4 =063 =03 =02 =0s2 =0.1
JuL Oel 0.0 0e0 -0.1 =0e2 =0e2 =0.3 =Ue -0e3 =0e3 ~0e3 =0e2
AUG 0.2 0e2 Dol 0e1 0.0 =0.1 =0.1 =062 =0e2 =03 =0e3 =03
SEP 0.3 03 003 0e2 0.2 o1 0.0 040 -Gl =0.2 =0e2 =03
0CT 0e3 03 De4 0e4 0e3 " 063 0.2 0.2 0.1. 0.0 =0.1 ~0e2
NOV 0.2 0.3 Ded Ded 0.4 0e4 0e4 063 0.3 De2 0.0 =0e1
DEC 0.0 0.2 063 De 4 065 065 0e3 De5 0.4 0.3 0e2 el
(B0 + B1 + 82)

AZIMUTH QF POLARIS --
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FM 6-300

Table 12d. To Determine Azimuth From Polaris, 1986—Continued

ST 12% 13% 144 15# 16" 17h 187 | 197 20” n* nt | n* .
' bo bg bg bg bo by bg by bo bg bg bo
" . L) L) L) L} 1) L) 1) 1) L) L) .
0 r26o5 =15.5 =3e5 87 2044 30.8 39.1 4408 476 4761 43,3 366
3 JF26s0 J-1449 =29 93 2140 3162 39.4 4540 4746 4740 43,1 3642
6 255 =-14.4 =23 9.9 215 31.7 39.8 4542 477 4648 42.8 358 -
9 2540 -13.8 -1e7 1045 22.1 322 4001 4S5 4 477 46e7 4245 353
12 F24.4 [=13.2 =lel 11l.1 2246 3246 4045 4S.6 477 4646 42,2 349
15 23,9 [=-12.6 =0.4 11.7 2362 3361 408 4548 477 4604 41,9 345
18 23¢4 [-12.0 0.2 1263 237 33e5 4l.1 46eC 47.8 463 41e6 3400
21 2248 =-1le4 0.8 12.9 24 02 3349 4le4 4601 478 4601 4143 336
24 2243 [|-10.8 l.4 135 2448 34,4 4le7 4603 47.8 4600 41.0 331
27 r21.8 =10e2 200 14.1 2543 34.8 4240 465 477 4548 4047 3267
30 P21.2 =946 246 1407 2548 352 5243 4606 477 45.6 4063 3242
33 F20.6 =9.0 3e2 153 2643 35.6 4246 4607 477 454 4040 31e7
36 F20.1 =844 39 15.9 2648 3600 4249 4649 47.7 4562 39.6 3163
39 F19.5 =T7e8 445 16.4 27 3 3604 43,1 47.0 4746 4540 39.3 3048
42 19,0 =Te2 Sel 170 2748 368 43.4 4761 4746 4448 3849 3063
45 1844 =6eb Se? 176 2843 37.2 4367 4762 4745 4446 385 2948
48 [P17.8 -6e0 6e3 182 28.8 37.6 4349 473 4764 4443 3862 2943
51 173 “543 609 1867 2943 3840 44,2 4764 474 44,41 37.8 28.8
54 1647 =4e7 TeS 193 29.8 38,4 4444 4704 4743 4348 37«4 2843
S7 Flﬁol -4l 8e1 19.9 3063 3867 4446 475 4702 4306 3740 276
60 r15.5 =365 8.7 2064 308 39.1 4448 4766 4701 4363 366 2763
tar | by b, b b b b b b b b b b
. L L L] . . . . . L} . .
0 f-0ea | -0.2 | 0.2 0.1 0e3 0.4 0.4 0.2 0el | -0e1] -0.3| -0.4
10 =03 =0e2 =0e1 0.1 0e3 0.3 0e3 0.2 0ol =0.1 =0e3 =03
20 =03 -0e2 00 Oel 0e2 0.3 0e3 002 0.0 =0s1 =0e2 =0e3
30 =0e2 =0e1 00 0e1 0e2 0.2 02 0ol 0.0 =0e1 =0e2 =02
40 =001 =061 0e0 0.0 0.1 0.1 0.1 0ol 0.0 060 =0s1 =001
45 =0,1 0.0 0.0 040 0.0 0.1 0.1 0.0 0.0 040 0.0 =-0.1
S0 000 0.0 0.0 0.0 0.0 0.0 040 0.0 00 040 0.0 040
55 Oe1 0«0 00 0.0 =0el =0e1l =0el 0.0 0.0 060 0.1 Oel
60 0.2 Oel 0.0 =0.1 =0.1 =0.2 =02 =001 0.0 Oel Oel 0e2 -
62 0.2 Oel 0.0 =0.1 ~0e2 =0.2 =042 =0.1 0.0 Oel 02 0e2
64 0e3 0e2 0.0 =0el =0e2 =03 =0e3 =0e2 0.0 Oel 0.2 0e3
6% 03 0e2 Oel =001 =0e3 =063 =03 =0e2 ~0el Oel 003 0e3
MonTH] B2 b b b2 b b b b b2 5 b b
L} L} L} L} L} L) L} L} . . L} .
JAN 0.1 Ol 0.0 0.0 =0.1 =0.1 ~0el =0e2 ~0e2 =0e2 =0e2 =0.2
FESB 003 0.2 0.2 0.1 0.1 0.0 =0.1 =001 ~0e2 =002 =03 =0e3
MAR 03 03 0.3 0.3 0e2 0.2 0.1 060 | ~0e1 ] =0e2 ] -0.2] -0.3
APR 0.3 03 [Py 0e4 0e3 0.3 0e2 Oe1 Oe1 0.0 =0e1 =0e2
MAY 0.2 0e3 0e3 Oe4 Oed 0e4 0e3 O0e3 0.2 Oel 0.0 =0.1
JUN 0.0 0ol 0.2 O0e3 063 063 0ot 0e3 0e3 0.2 0e2 0.1
JuL =01 0.0 040 0ol 0.2 0.2 063 0e3 Ge3 0e3 003 0.2
AUG =0e2 =0e2 =0.1 =01 0.0 0ol Oel 0.2 0.2 0e3 0.3 0e3
SEP =0.3 =0e3 =03 ~0e2 =0.2 =0.1 0.0 0.0 Oel 0.2 0.2 0e3
0CT =03 =0e3 =0e4 ~0e4 =03 -0.3 =0.2 -0.2 =0.1 0.0 Oe1 02
NOV =02 =0e3 =0.4 ~0e4 =04 =0.4 =0.4 =03 =0e3 =02 0.0 0ol
0EC 0.0 =0e2 =03 =0e 4 =05 =0.5 =05 =0e5 ~0e 4 =03 =0.2 =0el

(B0 ¢+ Bl + B2)
AZIMUTH OF POLAR]S wse--scccccccca-
COS LATITUDE
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Table 12e. To Determine Azimuth From Polaris, 1987

FM 6-300

P L 14 2k 34 4h 5” 6# 74 8h gh 104 11h

o bo by bg bo bo bg by bo bg by by bo

M ] ] . . . ] ] ] . . ’ .
0 2743 16e1 3.8 848 ]| =207 ]| =3162] =39¢4 ]| -45e0 | =474 | 4665 J ~42.5 ] -35.7
3 2667 15.5 Je2 =94 | =213 | =316 | =398 ] =452 | 4764 ] =464 | 42,3 | -35.3
6 26e2 14.9 2e6 ~10.0 -21.8 -32.1 -40e1 -45,3 4744 4663 =-42,0 -34.,9
9 2547 1443 1e9 ] ~10e6 | =2204 | =32e6 [ =405 ] =455 ]| =47e4 | 4661 | =417 | =345
12 2562 13.7 1e3 ] =11e2 ] 2269 ] =33e0] =40e8 | =457 | =470 | =460 | =4144 | =34,0
15 24e6 13.1 0e7 ] ~11e8 ] =23e5 | =33e5] =41el | =459 | -47e4 | =458 | 4141 | =3346
18 2401 1245 0e0 | ~12e4 | =2440 3309 -41e4 | =460 | 47604 | =65¢6 | =408 | -33.2
21 23e5 11.9 -0e6 | ~13,1 =2446 =34e4 ] =417 § ~46e2 ] =474 } -455 } =40e4 | -32.7
24 23.0 11.3 =162 § =137 | =256 | =34e8| -642¢0 | =463 | =474 | =45¢3 | =401 | -32.3
27 224 107 “1e9 | =143 | =256 | =352 | -42e3 ] -46e4 | -47e4 | =651 ]| -39.8 | -31.8
30 21.9 10.1 =265 ] =1449 | <2602 ] =356 <4246 | =466 | =4T7e3 | =449 ] =394 | =31.4
33 213 9e4 =3el [ ~15e5 | =267 | =360 | -42e8 | 467 | =473 | =447 | =39¢1 | -30.9
36 20.8 8.8 =38 ] =161 | =272 | =364 | =43¢l | 468 | =647e2 | =445 | =3848 | -30.4
39 20e2 8.2 ~4.4 ~16e6 =277 =368 -43.4 -46.9 -47.2 -444,3 -38.4 -3060
42 19.6 Teb =5e0 | =172 | 2802 | =37e2| =436 | =470 ] =471 | =440 | =38.0 ] =29.5
45 19.0 6e9 -5.6 | ~17.8 | -28.7 =376 -4349 | -47.1 ~47640 §-4348 1 =377 | -2940
48 18.5 6e3 “6e3 ] ~18.4 | =292 | -38e0 | -44.1 =4T7e1 | 4649 | =4346 =373 | =28.5
51 17.9 S5e7 6.9 ] ~-19.0 =29e7 | =384 | =44e3 | =472 | =46¢8 | =433 | =369 | -2840
54 17.3 Sel “Te5 ]| ~19e¢6 | =302 [ =38e7 | =445 | -47e3 | =467 | =430l | =365 | =2745
57 167 44 “8el | ~20e1 | =307 | =391 | -64e8 | =473 | =46e6 | 428 | =36e1 | =27.0
60 16,1 3.8 =88 | ~2067 | =312 | =394 | 4540 | =474 | =465 | =425 | =357 | =2645

ar | by b; b, b by b b b b b b b

. . [ ] ’ [ ] . L] ’ [ ] [ ] . .
0 -0e4 -0e2 -0.1 0e1 063 04 0.4 0e2 0.1 -0.1 -0e3 -0e4
10 [-0.3 | -0.2 | =041 0.1 0.3 003 0.3 0.2 0el | =0.1 ) -0.3] -0.3
20 “0e3 =02 0.0 0e1 0.2 0e3 063 0.2 0.0 =01 =-0s2 063
30 |-0.2 | -0.1 0.0 0.1 0.2 042 0.2 01 0.0 ] =01 -0.2] -0.2
40 |-0.1 | -0.1 0.0 0.0 0ol 0.1 0ol 0e1 0.0 0.0 -0.1] -0.1
45 =0.1 0e0 0.0 0.0 0.0 0ol 0el 0.0 0.0 0.0 0.0 “0e1
50 0.0 0e0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0e0 0.0
55 0e1 0.0 0.0 0.0 -0.1 -0e1 -0.1 0.0 0.0 0.0 0.1 061
60 0.2 Oel 0.0 =0.1 =0e1 =02 ~0e2 =01 0.0 Oe1 0.1 0e2
62 0e2 Oel 0.0 =0el -0.2 =02 ~0e2 =061 0.0 0.1 0.2 0e2
64 0.3 0e2 0.0 -0.1 -0e2 =063 ~0e3 -0e2 0.0 0el 0.2 0e3
66 063 02 0ol -0.1 =063 -0e3 =03 =-0.2 =-0.1 0.1 0e3 0.3
MoNTH] b2 b b b b b b b b b b b
. ’ ’ L] ’ L] ’ L] [ ] . [ ] .
JAN | -0.1 ] -0.1 0.0 040 0.1 0.1 0e1 0.2 0.2 0.2 0.2 0.2
FEB | -0.3 [-0.2 | -0.2] -0.1] -0.1 0.0 01 0.1 0.2 0.2 0.3 0.3
MAR | -0.3 | -0.3 | -0.3) -0.3] -0.2| -0.2] -0.1 0.0 0.1 0.2 0.2 0e3
APR | -0.3 | =043 | -0.4 ] -0e¢ | -0e3] -0.3] -0.2 | -0.1] -0.1 040 0.1 0.2
MAY =0.2 -0e3 =03 -0.4 -0.4 =0e4 =03 =03 -0s2 =0e1 0e0 0e1
JUN 0e0 f-0e1 J =002 | =003 ]| -0.3] -043] -0.4 ] =0.3] -0.3 ]| <0e2 ] -0.2 ] =001
JuL 0ol 0.0 0.0 -0.o1 ] -0.2] -0.2) -0.3) -0.3] -0.3) -0.3] -0.3) -0.2
AUG 0e.2 0e2 0.1 Oel 0.0 -0.1 ~0e1 =0.2 =02 ~0e3 ~0e3 -0e2
SEP 0.3 0.3 0.3 0.2 0.2 0.1 0.0 060 | =041 | =002 ] -0.2 ] -0.3
oCT 0e3 063 0.4 0e4 0e3 063 0.2 0e2 0.l 0.0 ~0.1 =0e2
NOV 0.2 063 0.4 0.4 Oe4 0e4 04 O0e3 0e3 0.2 00 =01
DEC 0.0 0e2 03 0o 4 0e5 0.5 0e5 0.5 Oe4 0e3 0.2 0.1

(B0 + B1 + B2)

CO0S LATITUDE
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Table 12e. To Determine Azimuth From Polaris, 1987—Continued

ST 124 134 187 157 167 177 187 19/ 20" 0k 2k n” -
I Y bg bg bg bg bg bg bg bg by by by
H L ] L ] L ] 1] L ] L ] L ] L ] L ] L ] L ] L ]
0 2665 -15.6 -~3e7 845 20e1 30e8 3867 4465 47e2 46.8 43.1 3665
3 F26e0 {-15.0 | -3.1 91§ 20e6] 30.9] 39.1] 44.7] 47.3] 46.7] a2.9] 36.1
6 F25.5 |-14.5 | -2.5 9.7| 21.2}) 31.3] 39.4) 44.9] 47.3] se.e| 42.6 | 35.7 .
5 F25.0 J-13.9 ]| 1.9} 10.3] 21.7) 31.8] 39.8| 4s.1]| e7.a] 4e.a| s2.3]| 35.2
12 -2445 -13.3 -1e3 10.9 223 32e2 40.1 4543 47.4 463 42,0 3448
15 F23.9 [-12.7 | -0e6 | 11.5f 22.8| 32.7] a0ea| 45.5] 47.4] sc.2| 41.7] 34.0
18 F23e4 [-12.1 0.0 ] 12.1] 23.4] 33.1] 40.7] 45.6| 47.0] 46.0]| 41.4] 4.0
21 f22.9 J-11.5 06| 12.6] 23.9] 33.6] 41.0] 4s.8] a7.4] 4s.9] a1.1] 33.5
24 =223 -10.9 le2 13.2 24 a4 3440 4le4 4549 474 45,7 40.8 33a1
27 fp21.8 |-10.3 1.8 13.8) 260.9] 34.a] 41.7] s6.1] 47.4} a5.5] s0.5) 32.6
’
30 Fo1.2 -947 2e8 1644 25,5 34,8 4149 4602 4704 45,4 40e2 32.2
33 [~2047 -9%.1 30 15.0 2660 3563 4262 4664 4744 4542 39.6 317
36 F20.1 | -8.5 3.6 | 15.6 ]| 26.5] 35.7] 42.5| 46.5] 47.4] as.0] 39.5| 31.2
39 F19.6 | -7.9 4.2 ) 16e1) 27.0] 36.1] 42.8] seee] 47.3| 4s.8| 39.1} 30.7
42 -19.0 -T7e3 448 167 2745 3€e5 4340 467 4763 44,6 8.8 3063
45 F18.5 | -6.7 5e5 | 17.3| 28.0f 36.9[ 43.3| 46e8| 47.2| 44.3] 38.6] 29.2
a8 F17.9 | -6.1 6.1] 17.9] 28.5]| 37.2] 43.5| 4ees| 47.1] 90.1] 8.0 29.3
51 =173 -545 6e7 1844 29.0 37«6 438 470 4761 43.9 27.7 2B8e 8
54 li1e.8 | -4.9 7.3 19.0| 29.5| 38.0| se.0) s7.1] 47.0]| 3.6 37.3} 28.3
57 1€.2 -443 79 19,5 29.9 38.4 4442 4762 469 4364 363 27.8
60 r15.6 =37 865 2061 ’ 30e4 3847 4445 47e2 4€.8 4361 3665 273
LAT k; b, b, b; b, b, b, b, b; b; b b;
L ] ] L ] L ] L ] L ] L ] L ] L ] ] L ] ]
0 -0es4 ~0e2 -0e1 Oel 0e3 Oeé [ 0e2 Oel -0el -0e2 -0e4
10 =063 -0e2 -0e1 0el 0e3 0e3 0e3 0e2 0el -0.1 =063 ~0e3
20 -0e3 ~0e2 00 0ol 0e2 0e3 0e3 02 0.0 -0l -0.2 -0e3
30 | ~0.2 | -0.1 0.0 0.1 o2 0e2 042 0ol 0e0 ] -0.1f -0.2] -0.2
40 -0e1 -0l 0«0 0.0 0el 0.1 0ol Oel CeO 0.0 -0.1 -0e1
45 -0e1 0.0 0«0 0.0 0«0 Oel Oel 0e0 Ce0 0.0 0.0 -0el
50 Ce0 0e0 0.0 0e0 0.0 0.0 00 00 0.0 0«0 0.0 Oe.C
55 0.1 0.0 0.0 0.0 -0el -0.1 -0e1 0el 0.0 0.0 0.1 0ol
60 0e2 0.1 0.0 =01 -0.1 -0e2 -0e2 -0.1 0e0 0ol Oel Oe2
62 0e2 Oel 0e0 ~0e1l -0s2 -0e2 =02 -0e1 Cel 0ol 0e2 o
64 0e3 0e2 0.0 -0e1 -0e2 -0e3 -0e3 -Le2 0eC 0ol 0e2 0e2
66 Ced Oe2 Oel ~0el -0e3 -0.3 -0e3 -Ce2 ~0.1 Oel 0.3 062
MONTH] b, b, b, ) b, b, ) b b b, b,
L ] L ] L ] L ] L ] L[] L] L ] L ] L ] L ] L ]
JAN 0.1 0.1 0.0 0.0 ] -0.1 -0.1) -0.1] -0.2|] -0.2| -0.2| -0.2] -0.2
FEB 0.3 0.2 0.2 0.1 0.1 0.0] -0.1] -0e1 ] ~0e2 | -0.2] -0.3] -0.3
MAR 0.3 0.3 0.3 0.3 0e2 Ge2 0.1 0.0 | ~0.1] -0.2] -0.2( -0.3
APR 03 0e3 Oe4 0e4 Ged 0.3 0e2 Oal 0.1 0.0 -0.1 -0e2
MAY 0e2 0e3 0e3 Oe4 () Oe4 0e3 0e3 0e2 0ol 0.0 =01
JUN 0.0 Oel 0e2 0e3 0e3 063 Oe4 0e3 0e3 0e2 0.2 0ol
JuL -0.1 0.0 0.0 Oe [ 02 0e3 062 0e3 0e3 0e3 0e2
AUG -0es2 -0s2 -0.1 ~0e1 0«0 0.1 0ol 0e2 0.2 0.3 Ce3 0e3
ser | -0.3 | -0.3 | -0e3 ) ~0.2]| -0.2] -o0.1 0.0 0.0 0.1 0.2 0.2 0.3
o
oCcT -0e3 -0e3 -0e4 ~0e4 -0e3 ~0e3 -0e2 -0e2 ~0e1 0.0 0.1 0e2
NOV ~0es2 -0e3 -0e4 -0e4 -0e8 =04 -0e4 -0e3 ~0e3 -0e2 0«0 Oel
DEC 0.0 -0e2 ~0e3 ~0e b =-0e5 -0e5 -0e5 -0e5 ~0.4 -0e3 -0e2 -0.1

AZIMUTH OF POLARIS =~-==~c--~c--co- .
COS LATITUDE
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Table 13. Grid Azimuth Correction, Simultaneous Observation

O

SECONDS = MmILS

NOTE:

Perpendicular distance from flank
station to a line representing azi-
muth from master station to sun or
star.

If D exceeds 1000 meters, a multip-
lier of 10, 100, etc. is used.

Observed altitude from master sta-
tion to sun or star.

Correction to be applied to azimuth
from master station to sun or star to
obtain corrected azimuth from flank
station to sun or star.

Correction is plus if flank station is
to the left of a line from the master
station to sun or star, minus if to the
right.

EXAMPLE:

D = 5000 meters
. H = 40° 30’ (or 720 mils)

With a straight edge, line up 500 on
D scale and 40° 30’ (or 720 mils) on
H scale. The correction C = 13.8 (or
0.068 x 10 = 138 seconds (or 0.68
mils). In this case 500 is multiplied
by 10to make it 5000, so the correc-
tion for azimuth from C scale must
also be multiplied by 10.
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Table 14. Zone to Zone Azimuth Transformation Table ‘

PURPOSE: The purpose of this table is to provide a method for the
conversion of UTM grid azimuths in one zone into the corresponding
azimuths at an adjacent zone. The table is designed for use in the area
between the respective central meridians of the adjacent zones; however, it
will yield accurate results a moderate distance outside this area. Results are
in mils.

GUIDE FOR USE:

1. Coordinates must be transformed to the adjacent zone by use of TM 5-241-
2 or other means.

2. The northing coordinates in each zone are added together. This "total
northing” (N) is rounded to the nearest 100 (4th order) or 1000 (5th order). In
the Southern Hemisphere the total N must be subtracted from 20,000,000
before entering the table.

. 3. Find the tabulated Ns between which the total N lies, subtract the lower
tabulated N from the total N and move the decimal five places to the left.

4. Multiply this by the "DIFF IN C” located opposite the lower tabulated N.

5. Add this product to the "C” opposite the lower tabulated value. In 5th
order computations, this is the change in azimuth; 4th order accuracy
requires the following steps.

6. Subtract the smaller of the 2 Ns of the point from the larger, round to the
nearest 100, and move the decimal three places to the left. If the resulting
number is smaller than the ”/ALLOWABLE DIFF IN N” opposite the lower
tabulated N, no further computations are required and the result from 5
above is the correct change in azimuth. Ifitis larger, complete the following
steps.

7. Square the computed number.

8. Extract from the table the F closest the total N, multiply it by the squared
number, round to nearest whole number and move the decimal three places

to the left.
9. Add the resulting number to the result of 5 above. The sum is the change
in azimuth.
10. The sign of the change in azimuth is determined by use of the following
chart:
When the point is transformed from:

(Northern Hemisphere) (Southern Hemisphere)

East to West, signis - * East to West, sign is +

West to East, sign is + West to East, sign is -

Example of a 5th Order Accuracy:

Required: Change in azimuth (C) to nearest 0.1 .
Known: N (Zone 15) = 3833384
N (Zone 14) = 3830861

3833384 + 3830861 = 7664245; round to 7664000, which lies between
7600000 and 7700000 in the table.

215 |
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7664000 - 7600000 = 64000; moving the decimal five places to the left
yields 0.64.

N C DIFFIN C
7 600 000 60.157 691

C =60.157 + (0.64 x .691) = 60.157 + .442 = 60.599
Rounded to the nearest 0.1 m, C = 60.6 A
Example of a 4th Order Accuracy:

Required: Change in azimuth (C) to nearest 0.001 m.
Known: N (Zone 15) = 3834767
N (Zone 14) = 3830679

3834767 + 3830679 = 7665446; round to 7665400, which
lies between 7600000 and 7700000 in the table.

7665400 - 7600000 = 65400; moving the decimal five
places to the left yields 0.654.

ALLOWABLE
N C DIFFIN C DIFF IN N F
7 600 000 60.157 691 1.53 0.21
7 700 000 1.54 0.21

C =60.157 + (0.654 x .691) = 60.157 + .452 = 60.609 M

3834767 - 3830679 = 4088; rounding to the nearest 100 and moving the
decimal three places to the left yields 4.1, which is larger than the
closest ALLOWABLE DIFF IN N (1.54). Therefore, further
computations are required.

4.1 squared = 4.1 x 4.1 =16.8; 16.8 xF =16.8 x0.21 = 3.53; rounding to the
nearest whole number and moving the decimal three places to the left
yields .004.

C =60.609 + .004 = 60.613 i

2-155



FM 6-300

* F CORRECTION NOT REQUIRED

2-156

ALLOWABLE
N C DIFFIN C DIFIN N F
0 0.0 .842 * *

100 000 0.842 .842 0.18 15.24
200 000 1.684 .841 0.26 7.62
300 000 2.625 .842 0.31 5.08
400 000 3.367 841 0.36 381
500 000 4.208 .841 0.40 3.05
600 000 5.049 .841 0.44 2.54
700 000 5.890 840 0.48 2.18
800 000 6.730 .840 0.51 191
900 000 7.570 840 0.54 1.70

1 000 000 8.410 .838 0.57 1.53
1 100 000 9.248 .839 0.60 1.39
1 200 000 10.087 837 0.63 1.27
1 300 000 10.924 837 0.65 1.18
1 400 000 11.761 .837 0.68 1.09
1 500 000 12.598 835 0.70 1.02
1 600 000 13.433 .836 0.72 0.96
1 700 000 14.268 .833 0.75 0.90
1 800 000 15.101 833 0.77 0.85
1 900 00U 15.534 832 0.79 0.81
2 000 000 16.766 830 0.81 0.77
2 100 000 17.596 .830 0.83 0.73
2 200 000 18.426 828 0.85 0.70
2 300 000 19.254 827 0.87 0.67
2 400 000 20.081 .826 0.88 0.64
2 500 000 20.907 825 0.90 0.61
2 600 000 21.732 823 092 0.59
2 700 000 22.565 .822 0.94 0.57
2 800 000 23.377 820 0.95 0.565
2 900 000 24.197 819 097 0.53
3 000 000 25.016 817 0.99 0.51
3 100 000 25.833 815 1.00 0.50
3 200 000 26.648 814 1.02 0.48
3 300 000 27.462 812 1.03 0.47
3 400 000 28.274 810 1.06 0.45
3 500 000 29.084 .809 1.06 0.44
3 600 000 29.893 .806 1.08 0.43
3 700 000 30.699 .805 1.09 0.42
3 800 000 31.504 .803 111 0.41
3 900 000 32.307 .800 112 0.40
4 000 000 33.107 799 1.14 0.39
4 100 000 33.906 796 1.15 0.38
4 200 000 34.702 794 1.16 0.37
4 300 000 35.496 792 118 0.36
4 400 000 36.288 790 1.19 0.35
4 500 000 37.078 187 1.20 0.35
4 600 000 37.866 785 1.22 0.34
4 700 000 38.650 182 1.23 0.33
4 800 000 39.432 7180 1.24 0.33
4 900 000 40.212 .T18 1.256 0.32
65 000 000 40.990 T4 1.26 0.31
5 100 000 41.764 .13 1.28 0.31
6 200 000 42.637 .769 1.29 0.30
5 300 000 43.308 167 1.30 0.30
¢« b 400 000 44.073 .764 1.31 0.29
65 500 000 44.837 761 1.32 0.29
6 800 000 46.598 768 1.33 0.28
65 700 000 46.368 766 136 0.28
6 800 000 47.112 162 1.36 0.27
6 900 000 47.864 .760 1.37 0.27
6 000 000 48.614 746 1.38 0.26
6 100 000 49.360 743 139 0.26
6 200 000 50.103 740 1.40 0.26
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ALLOWABLE
N C DIFFINC DIFINN F
6 300 000 50.843 7137 1.41 0.25
6 400 000 51.580 734 142 0.25
6 500 000 52.314 730 1.43 0.25
6 600 000 53.044 727 1.44 0.24
6 700 000 53.7711 724 1.45 0.24
6 800 000 54.485 720 1.46 0.24
6 900 000 556.215 N7 1.47 0.23
7 000 000 55.932 .13 1.48 0.23
7 100 000 56.645 710 1.49 0.23
7 200 000 57.356 .706 1.50 0.22
7 300 000 58.061 .702 1.61 0.22
7 400 000 58.763 .699 1.52 0.22
7 500 000 59.462 895 1.52 0.22
7 600 000 60.157 .691 1.53 0.21
7 700 000 60.848 .688 1.54 0.21
7 800 000 61.536 .683 1.56 0.21
7 900 000 62.219 .680 1.56 0.21
8 000 000 62.899 .875 1.57 0.20
8 100 000 63.574 872 1.68 0.20
8 200 000 64.246 .668 1.69 0.20
8 300 000 64.914 .664 1.59 0.20
8 400 000 65.578 .659 1.80 0.20
8 6500 000 66.237 .656 1.61 0.19
8 600 000 66.893 .651 1.62 0.19
8 700 000 67.544 647 1.63 0.19
8 800 000 68.191 .643 1.63 0.19
8 900 000 68.834 .638 1.64 0.19
9 000 000 69.472 .634 1.66 0.18
9 100 000 7Q.106 630 1.66 0.18
9 200 000 70.736 .625 1.66 0.18 .
9 300 000 71.361 621 1.67 0.18
9 400 000 71.982 .616 1.68 0.18
9 6500 000 72.698 612 1.69 0.18
9 600 000 73.210 .608 1.69 0.17
9 700 000 73.818 .602 1.70 0.17
9 800 000 74.420 .598 1.71 0.17
9 900 000 76.018 594 1.71 0.17
10 000 000 75.612 - 588 1.72 0.17
10 100 000 76.200 .584 1.73 0.17
10 200 000 76.784 579 1.74 0.17
10 300 000 77.363 575 1.74 0.17
10 400 000 77.938 .569 175 0.16
10 500 000 78.507 565 1.756 0.16
10 600 000 79.072 .560 1.76 0.16
10 700 000 79.632 .554 1.77 0.16
10 800 000 80.186 550 1.77 0.18
10 900 000 80.736 545 1.78 0.16
11 000 000 81.281 .539 1.79 0.18
11 100 000 81.820 535 1.79 0.16
11 200 000 82.355 .530 1.80 0.16
11 300 000 82.885 524 1.80 0.15
11 400 000 83.409 519 1.81 0.15
11 500 000 83.928 514 1.82 0.15
11 600 000 84.442 .509 1.82 0.15
11 700 000 84.951 .503 1.83 0.15
11 800 000 85.454 498 1.83 0.15
11 900 000 85.962 493 1.84 0.15
12 000 000 86.445 488 1.84 0.15
12 100 000 86.933 482 1.85 0.15
12 200 000 87.415 477 1.85 0.15
12 300 000 87.892 471 1.86 0.15
12 400 000 88.363 .466 1.86 0.14
12 500 000 88.829 .460 1.87 0.14
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ALLOWABLE
N C DIFFINC DIFINN F
12 600 000 89.289 466 1.87 0.14
12 700 000 89.744 449 1.88 0.14
12 800 000 90.193 444 1.88 0.14
12 900 000 90.637 438 1.89 0.14
13 000 000 91.0756 432 189 0.14
13 100 000 91.507 427 1.90 0.14
13 200 000 91.934 421 1.90 0.14
13 300 000 92.366 416 1.91 0.14
13 400 000 92711 409 1.91 0.14
13 500 000 93.180 404 191 0.14
13 800 000 93.584 .399 1.92 0.14
13 700 000 93.983 392 1.92 0.14
13 800 000 94.376 .386 1.93 0.14
13 900 000 94.761 .381 1.93 0.13
14 000 000 95.142 376 1.94 0.13
14 100 000 96.617 369 1.94 013
14 200 000 .886 283 1.94 0.13
14 300 000 96.249 357 1.956 0.13
14 400 000 96.606 .362 1.96 013
14 500 000 96.968 325 108 0.13
14 600 000 97.303 339 1.96 0.13
14 700 000 97.642 .333 1.96 013
14 800 000 97.976 328 1.96 0.13
14 900 000 98.303 321 1.97 0.13
16 000 000 98.624 315 197 0.13
16 100 000 98.939 309 1.97 0.13
16 200 000 99.248 303 1.98 0.13
16 300 000 99.561 297 1.98 0.13
16 400 000 99.848 280 1.98 0.13
15 500 000 100.138 285 1.99 0.13
. 16 600 000 100.423 278 199 0.13
16 700 000 100.701 213 1.89 013
16 800 000 100.974 .266 199 013
16 900 000 101.240 259 2.00 0.13
16 000 000 101.499 254 2.00 013
16 100 000 101.753 247 2.00 0.13
16 200 000 102.000 241 2.00 0.12
16 300 000 102.241 235 2.01 0.12
16 400 000 102.476 .229 2.01 0.12
18 500 000 102.706 222 + 201 0.12
16 600 000 102.927 218 2.01 0.12
16 700 000 103.143 209 2.02 012
16 800 000 103.352 204 202 0.12
18 900 000 103.566 196 2.02 0.12
17 000 000 103.762 191 2,02 012
17 100 000 103.943 184 202 0.12
17 200 000 104.127 178 203 0.12
17 300 000 104.306 171 203 0.12
17 400 000 104.476 166 203 0.12
17 500 000 104.641 169 203 0.12
17 600 000 104.800 .162 2.03 0.12
17 700 000 104.952 146 203 0.12
17 800 000 105.088 .139 2.04 0.12
17 900 000 106.237 133 2.04 0.12
18 000 000 105.370 204 0.12
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