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FM 6-300

. CHAPTER 1
INTRODUCTION

1-1. Purpose and Scope

a. This manual is a compilation of tables
and charts for usein computing astronomical
azimuths for the field artillery. These tables
and charts are used for computing azimuth of
the Sun or selected stars by eitherthe altitude
or hour-angle method. A special table (table
12), which is a tabular method of computing
Polaris, is included for a rapid computation of
a Polaris azimuth. The secant tables
accompanying table 12 are permanent;
however, the example portion of the
explanatory part of the table will be updated
annually. Tables and charts are also included
to correct astronomic azimuth to grid
azimuth, to extend azimuth by simultaneous
observation and to perform zoneto-zone
transformation of azimuth.

b. Data contained in tables 2, 10a, 105, 11,
and 12 are current only for the year in which
the manual is effective. These tables are
compiled annually by the Counterfire
Department, under the supervision of the
NOAA Liaison Officer, US Army Field
Artillery School. Thebasic 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 spec1ﬁc 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-TD-TM, 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.
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CHAPTER 2
ASTRONOMICAL TABLES AND CHARTS

Table 1a. Astronomic Refraction Corrected for Temperature (Degrees)

Fivi 6-300

TO BE SUBTRACTED FROM OBSERVED ALTITUDE OF SUN OR STAR

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

Observed
altitude

Temperature

°F.

-20

-10

+10

+20

+30

+40

+50

+60

+70

+80

+90

+100

+110

+120

(1)

01

e
888 8588 3588 588 288 588 588 588

10

888 588 &R

21-32
19-48
18-17

18-57
1547
14-45

13-50
13-01
12-17

11-38
11-02
10-23

09-59

09-32
0307

07-11
03-58
0342
03-29

03-18

05-54

38-45
3503
31-15

28-01
25-19
23-00

21-02
18-20
17-51

18-33
15-25
14-25

13-31
1243
12-00

11-21
10-48
10-14

0945
02-18
08-54

08-31
08-10
07-51

07-33
07-18
07-01

0348
03-32
03-19

0307

0545

38-53
34-20
30-34

271-25
2448
22-31

20-35
18-54
17-28

16-12
1505
14-08

13-13
12-28
11-44

11-07
10-32
10-01

02-32
03-03
d8-42

08-20
08-00
07-41

07-23
07-07
03-52

03-37
03-24
G3-11

03-00
0548

05-38

802
33-35
22-54

2849
24-13
22-01

2007
18~-29
17-05

15-50
1445
13-47

12-58
12-10
11-29

10-52
10-18
09-48

09-20
08-31

08091
07-49
07-31

07-13
03-57
0342

03-28
03-15
03-03

05-52
05—4¢1

05-30

37-15
32-53
22-18

23-15
2343
21-33

1942
1808
16-43

15-30)
14-27
13-30

1240
11-55
11-14

10-38
10-05
09-35

08-43

07-59
07-21

07-04
0349
03-34

¢3-20
0308
05-58

0544
05-34
05-24

3B-27
32-11
28-39

25-42
2313
2103

19-17
17-43
16-22

15-11
1408
13-13
12-24
11-49
11-¢0
10-25
08-53

03-58
08-32

0749
07-30
07-12
03-55
G3-28
¢8-12
0548
05-37

05-27
05-17

3544
31-33
28~05

25~12
2245
20-41

18~54
17-22
16-03

14-53
13-51
12-57

12-09
11-28
1047

10-13
09-41
6912

08-22

07-39
07-21
07-03

0347
¢3-32
¢3-18

03-05
05-53
0541

05-30
05-20
05-10

35-01
30-55
27-31

2441
22-18
20-18

18-31
17-01
15-43

14-35
13-35
12-42

11-54
11-12
10-34

10-00
0929
08-01

08-35
08-12
07-50

07-30
07-12
08-55

03-39
03-24
¢3-10

05-58
0548
05-34

05-24
05-14

05-04

34-20
30-18
28-50

24-12
21-51
19-52

18-10
1841
15-25

14-18
13-19
12-27

1140
10-59
10-22

03«8
03-18
08-50

08-25
08-02
07-41

07-21
07-03
G847

03-31
¢3-17
¢3-03

05-51
05-39
05-28

05-17
05-08

04-58

33-40
28-44
23-28

2344
21-28
19-29

1749
18-22
15-07

14-01
13-04
12-12

11-27
10-48
10-10

08-37
0207
08-40

058-18
07-53
07-32

07-13
03-55
¢3-39

03-24
0369
05-58

05—
05-32
05-21

05-11
05-02

04-53

33-01
20-09
25~57

23-17
21-02
1907

17-28
18-03
14-50

1345
1248
11-58

11-14
10-34
09-38

02-23
08-57
08-30

0803
07-44
07-23

07-05
0347
¢3-31

03-18
03-02
0549

05-37
05-28
05-15

05-05
04-56

32-28
25~-30

22-52
20-39
1846

17-10
1548
14-34

13-30
12-35
1148

11-02
10-23
02—47

02-18
08—47
08-21

07-57
07-18
03-57
0340
038-24
03-10
05-58
0543
05-31

05-20
05-10

0451

0447

0442

31-51
28-07
25-02

22-27
20-17
18-28

18-51
15-29
14-18

13-18
12-21
11-33

10-50
10-11
0e-37

0203
08-38
08-12

07-4¢
07-27
07-08

03-50
03-33
03-17

03-03
05—49
05-37

05-25
05-14
05-04

04-54
0445

04-37

31-38
27-37
24-35

22-03
18-55
18-03

16-33
15~-12
14-02

13-01
12-08
11-20

10-38
10-00
02-25

08-58
08-28
08-03

0740
07-19
07-00

0342
03-28
¢3-10

05-58
0543
05-31

0512
05-08
04-59

0449

04-32

30-43
2707
2409

2140
1944
17-47

18-15
14-58
1348

1248
11-55
11-08

10-27

08-18

0847
08-19
07-55

07-32
07-11
03-53

03-35
c3-19
03-04

05-50
05-37
05-25

03-14

05-03
04-53

04-35

04-27

30-14
2342

21-19
18-15
17-39

16-00
1442
13-35

12-38
11-44
10-58

10-17
02—~
03-08

05-38
08-12
0747

07-25
07-05

03-29
03-13
05-58

05-32
05-20
0509

04-58
0449

04-31

04-23

12-24
10-47
1007

08-31
08-59

0740

07-18
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Table 1a. Astronomic Refraction Corrected for Temperature {Degrees)—Continued ‘

Observed Temperature °F.

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

. " ' A K " ’ 0w | " P ’ " v ’ " ’ " [T ’ wle o LT} ’ " ’ " ’ " ’ "

05-43]05-35/05-28|05~21|05-14|05-07 | 05-01|04-55(04-50{ 0444|0439 04-34| 0428} 04-24/|04-19]04-15]04-12
05-34|05-23|05-19{05-12{05-05{04-59|04-53|04-47[04—41]03-38|04-31|04-23104~21| 04— 18|04~ 12{04-08|04-04
05~-24105-17]|05-10|05-03(04-57 |04-50{04-45|04—39| 0433 04-28|04—23|04~18{04-14/04-09 ! 04-05/04~01 |03-57

i1

12 05-15)05-03|05-01|04-55( 0449|0442/ 04-37 (04-31|04-28| 04-21{04~1804-11{04-07]04-02( 03-58|03-54(03-1
05-07|05-00|04-53/04—4704-41{04-35{04-30|04~24]04-19|04-14] 0402 04-05|04-0D} 03-58|03-52( 038|050

04-59|04-52|04—8]04-38(04-34|04-28(04—21 {0417 |04~ 12(04-07]04~03|03-58|03-54/03-50|03—~<3|03-42|08-ED *

04-51;04-45|04~38/04~32|04-27 | 04-21]| 0416 04—11|04~08|04-01|03~58|03~52( 0348|0344 03-40|03-38|03-33
044 C4—37 04310425 04-20| 04-14/04-09]04-04 | 04~00|03-55] 03-50{03—48|03—42{ 03-38|03-34|03-31|03-27
0<4-37(04-31|04-25(04-19;04-14| 04~08| 04-03(03~58|03-54|03-48|03—5i03-41 | 03-37 | 03-33{ 03~29| 03—28 03-23 ¢

18

04-31{04-24/04~19|0<4—13| 0408 04-02(03-58| 0353|0348/ 03—44|03-40(03-36|03-32| 03-28(03-24/03-21(03-19
04~24]04~18(04-12(04~07 | 04-02(03-57 | 03-52)03—47|03—43|03-39|03-34|03-31| 03-27|03-23|03-19|03-18(03-13
0<4—18)04-12(04-07|04-01|03-53|03-51|03—47023—41|03-38|03-34/03~29|03-26|03-22|03-18|03-15|03~12{03-09

14

04-12|04-03|04-01|03-53|03-51103—48{03—42(03~-3703-33(03-29|03-25/03-21|03~-17]03-14{03~-10{03-07|03-04
04-07(04-01]03-53/03-5103—48(03—41|03-37 | 03-32(03-28(03-24(03-20/03-17|03-13|03-10/ 0308 | 03-03(03-00
04-01{03~5303-5103—3/03—(41)/03-35|03-32(03-28/03-24|03-20|03-16/03—12/03-0B|03-05|03-02|02-59|02-57

36

03-53|03~51)03—¢3)03—41|03-38|03-32(03-27/03-23|03-19|03-15/03- 12|03-08| 03-05|03-01 |02-58| 02-55]02-53
03-51{03-48/03—11]03-33|03-32|03-27|03-23|03-12|03-15]03-12(03-08|03-04| 0301 02-58/02-55|02-52|02-49
03—703-41)03-33|03-32|03-27,03-23|03-19|03-15|03-11| 03-0703-04}03-00|02-57| 02-5¢| 02-51| 6248|023

e

03-42|03-37|03-32|03-27[03-23,03-19|03-15|03—-11{03-07 | 03-04| 0300|0257 02~54|02-51 [02-48]02-45|02-42
03-28(03-23)03-19|03-15(03-11|03-07]03-03|03-00(02-55|02-53(02-50|02-47 | 02—44|02-42|02-39
03-33|03-28/|03-24]03-19|03-15{ 0311|0307 |03-03|03-00| 02-55|02-53|02-50|02—-47| 02-44|02—41|02-38|02-38

17

03-22)|03-24|03-20|03-15[03-11|03-0703-04|03-00|02-58 | 0253 02-5002-47 | 02—44| 02—41|02-38|02-35(02-33
03-25|03-20|03-18,03-12(03-08|03-0403-00|02-58|02-53| 02-50(02-46|02-43|02—102-38|02-35|02-32(02-30
03-21(03-17}03-12/03-0S|03-04|03-00| 02-57 | 02-53|02-50|02—48|02-43|02—40|02-37 | 02-35(02-32/02-30|02-27

18

10 03-18(03-13|03-02|03-05|03-01 02-57 02-53|02-50|02—47 |02—43|02—40|02-37| 02-35|02-32| 02-29| 02-27 | 02-24
03-14]03-02|03-05]03-01 [62-58{02-54|02-50|02—47 02—44|02-40|02-37 | 02-35|02-32]02-29 | 02-26|02—24|02-22 -

02-10|03-03/03-02|02-58(62-54|02-51{02-47 |02—44(02—41|02-38(02-34]02~32|02-29|02-26(02-24]02-21|02-19

03-07|03-03|02-58|02-55]02-51 | 0248|0244 | 02-41|02-38| 02-35|02-32|02-2902-26| 02-24|02-21|02-19|02-17
03-04)02-59|02-58(02-52{02-48|02-45|02—41|02-38| 02-35|02-32|02-29/02-26|02-24|02~21{02-19{02- 17|02~ 14 “
03-01102-58|02-53102-49 02-45|02-42|02-39|02-35/02~32{02-28|02-27|02-24/02-21|02-19|02-16 02— 14| 02-12
31 02-58]02-5302-50|02—3|02—42|02-39|02-35(02-33]02-30( 02-27|02-24|02~21{02-19(02~16]02-14|02-12{02-10
02-55/02-50{02-4702-43|02-40|02-36(02-33|02-20|02-27 | 02-24|02-22|02-19| 02-17|02~14|02-12|02-10|02-08
02-52|02—48|02—44|02-40|02-3702-34/02-31|02-28|02~25|02-22|02-19(02-17 {02-14}02-12]02-10{02-07|02-05

02-49;02—45|02-41|02-38|02-34]|02-31;02-28] 02-25/02-22(02-2002-17 |02- 14| 02~ 12(02~10|02-07|02-05|02-03
02-46/02-42102-39|02-35|02-32102-29|02-26|02-23102-20 | 02-17 | 02-15/02-12{02-10|02-08|02-05|02-03|02-01
02-43]02—40|02-38|02-33|62-30|02-2802-23|02-21,02-18|02-15|02- 13 02-10|02-08|02-05|02-03/02-01|01-5¢

02-41|02-37)|02-34|02-30|02-27|02-24|02-21|02-18|02- 16 |02-13]02-10|02-08|02-05|02-04|02-0101-59(01-58
02-38)|02-34]02-31|02-28/02-25|02-22(62-19,02-18|02-13|02-11{02-08| 02-05|02-04|02-02(01-59|01-58| 01-58
02-35|02-32|02-22|02-23|02-23)|02-20(02-17 |62-14/02-11]02-09|02-05]02-04;02~02|02-00|01-58|01-56| 01-34

688 588 588 &58B8 5888 588 &B88 3¥8 588 888 588 s¥g 288
5
&
8
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Table 1a. Astronomic Refraction Corrected for Temperature (Degrees}—Continued

FM 6-300

Observed

altitude

Temperature

°F.

-30 | -20(-10

+10 | +20 | +30 [+40

+50

+60

+70

+80

+90 |+100

+110

+120

+130

31

32

88 88 88 88 88 ¥8 388 388 888 &88B8 8B8 gysg s38g 888 :

AT )

02-33|62-30
02-31|02-28
02-2802-25

1 |

02-28
02-24
02-22

Iz ’

02-23
02-24
02-22

02-20
02-18
02-18

02-23
02-21
02-19

02-20
02-18
02-18

02-14
02-12
02-10

02-17
02-15
02-13

02-12(02-08|02-038{02-04
62-10{02-07|62~05|062-02

02-02{02-03|02-03|02-00
02-07|02-04/|02-01[01-59
02-05|02-02]02-00|01-57

02-03|02-01]01-68)01-85
02-02|01-59|01-58/01-54
02-40)01-57)01-55|01-52

01-592|01-53/01-53|01-51
01-57|01-54/|01-52|01-49

01-52|01-50|01-47|01-45
01-51|01-48|01-48|01—44

01-38|01-38101-33|01-31

02-11
02-09
02-07

02-1402~11{02-08|02-05

01-58|01-53/01-50101-48

01-54/01-51]01—49|01-43

01-50{01-47]01-45|01-42
01-48|01-45[01-43|01-40

01-45|01-43|01-41{01-39
01-44}01-41{01-32|01-37

01-42(01-39/01-37|01-35'
01—0|01-37|01-35;01-33
01-33]01-34(01-32{01-30

01-34{01-32|01-30|01-28
01-33|01-30;01-28{01-27

01-31/01-29]01-27]01-25
01-28]01-27{01-25|01-23

ur

02-17
02-15
02-13

~
-
2

02-20
02-18
02-16

02-15
02-13
02-11

02-14
02-12
02-10

02-1i
02-09
02-07

02-08
0207
02-05

02-08
02-03
02-05

02-03
02-04
02-02

02-03
02-01
02-00

02-01
01-59
01-57

02-03|02-0001-58)01-55

01-59|01-57|01-55/01-52
01-58|01-55/01-53

01-58)01-54{01-51
01-54/01-52|01-50

01-51
01-49
01-48

01-53{01-51|01-48
01-51{01-42[01-47
01-59|01-48|01-45

0146
01-45
01-43

01-48]01—48|01-44
01-47|01-45101-43
01-48]01-43|01~-41

0142
01-41
01-39

01-44|01-42|01-40
01-43/01-41|01-39
01-42{01-39|01-37

01-38
01-37
01-35

01-4001-38/01-36
01-38{01-36/01-34

01-34
01-33

01-38|01-34/01-33
01-35/01-33{01-31

01-31
01-29

01-33}01-3101-29
01-31|01-29]01-28

01-27
01-28

01-30/01-28,01-28
01-28/01-28101-24

01-24
01-23

01-28(01-24|01-23
01-25|01-23]01-21

01-21
01-20

01-23{01-21/01-20
01-22(01-20/01-18
{

01-18

02-12
02-10
02-08

02-03
02-04
02-02

’ "

02-07
02-05

02-02
02-00

01-58
01-56
01-55

01-53
01-50

01-48
01-47
01-48

01-44
01-43
01-41

01-40
01-39
01-37

01-36
01-35
01-3¢

01-32
01-31

01-29
01-27

01-26
01-24

01-22
01-21

01-20
01-18

02-69

02-04

’ 1"

01-51

02-01|01-501{01-58|01-54;01-52/01-49

0148
0148
01-43
01-42

01-41
01-39

01-31

01-27

01-21

01-17

101-17/01-15
01-17i01-15101-m

02-07
02-05
02-03
02-01

02-60
01-58,01-55

01-45

01-38
01-37
01-36
01-34
01-33
01-32

01-29
01-2%
01-24

01-23

01-19

01-18

r

02-04
02-03
02-01

01-59
01-57

01-5601-54
01-54
01-53

0i-52
01-50

0149
01-47
0148

01-44
01-43
01-41

01-40
01-39
01-37

01-36
01-35
01-34

01-32
01-31
01-30

01-29
01-27

01-26
01-24

01-22
01-21

01-19
01-18

01-16
01-15

01-14
01-12

02-02

0260

01-59

01-57
01-55
01-53

01-52
01-50
01-48

0147
01-45
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01-43
01-41
01-40

01-38
01-37
01-38

01-34
01-33
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01-31
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01-24
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01-14

01-12
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r 1 ’

02-00/01-58
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01-50
0148
0147

01-48
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01-39
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01-37
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01-34
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01-34
01-32

01-33
01-32
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01-31
01-30
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01-29
01-28
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01-28
01-28
01-25

01-28
01-24

01-24

01-22
01-21

01-21

01-19
01-18

01-18
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01-17
01-15

01-15
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01-14
01-12

01-12
01-11

01-11

01-10101-0?
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01-20

01-10

01-58
01-54
01-52
01-51
01-49
0147
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01-34
01-33
01-32
01-31

01-24

01-21

01-17

01-15
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01-30
01-28
01-27
01-28
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01-20
01-18

01-14

01-10
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01-54
01-52
01-50

01-49
0147
0148

01-44
01-43
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01-52
01-50
01-49

01-47
0148
0144

0142
0141
01490

01-40
01-38
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01-33
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01-32
01-30
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01-28
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01-38
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01-30
01-29
01-28

01-27
01-25
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01-23
01-22
01-21

01-20
0i-19

01-17
01-16

01-14
01-13

01-12
01-10

01-09
0148

01-03
01-05
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Table 1a. Astronomic Refraction Corrected for Temperature (Degrees)—Continued Q
Observed Temperature °F.
altitude
-30 | -20| —10| © (+10 | +20| +30 |+40 | +50 | +60 | +70[+80 [+90 {+100|+110/+120] +130
8 00 01-28|01-23|01-24|01-22/01-20({01-19/01-17'01-15|01-14]01-13]01-11/01-10/01-09|01-07]01-038 01-05[01-04
30 01-23[01-24(01-22|01-21|01-18{01-17|01-16101-14[01-13|01-11|01-10|01-69.01-07|01-03{01-05|01-04]01-03
P 00 01-25{01-23(01-21{01-12(01-17(01-18/01-14!01-13]01-11{01-10|01-69!01-07|01-08/01-05|01-04/01-03}01-02
30 01-23{01-21{01-12/01-18|01-18/01-14 01—13:01—12 01-10{01-03101-07:01-03/01-05(01-04|01-03]01-02[01-01
<0 €0  |01-22/01-20(01-18/01-16/01-15|01-13|01-12:01-10{01-03]01-08|01-05/01-05|01-04|01-03|01-02|01-01 [01-00 .
30 01-20/01-18|01-17|01-15/01-13 01-12'01—10 01-03{01-08{01-05(01-05!01-04(01-03|01-02|01-01]01-00|00-59
a1 QD 01-12{01-17|01-15{01-14(01-12 01—11:01-09 01—09|01—06;01-05 01—04201—03 01-02,01-01|01-00|00-52|00-58
30 01-18|01-16(01-14/01-12(01-11/01-69|01-08|01-07:01-05:01-04|01-03|01-02|01-01|01-00|00-50|00-58|00-57 o
8 0D 01-10]01-14|01-13|01-11{01-10{01-08/01-07|01-05 01—04'01-03,01—02501-01 01-00!C0-58{00-57|00-5700-33
30 01-15|01-13|01-11/01-10|01-08|01-07(01-63|01-04,01-03;01-02 01-01,01-00|00-58 |00-57|00-58/00-53|00-35
{8 @0 01-14j01-12|01-10|01-02|01-07|01-C3|01-05 01—0350!—02 01-01,01-00,00-59|00-58/00-58,00-55|00-55|00-34
30 01-12{01-11|01-0?|01-038]|01-83|01-05|01-04(01-02 01—0!!0!—0.’) €3-5900-58)00-57|00-58/00-55|00~54|C0-33
4 0D 01-11{01-09|01-08|01-05|01-05|01-04{01-02{01-01 |01-00|00-5900-58{00-57 |00-58|00-55 | 00-54|60-53|00-52
30 01-10/01-08|01-07]01-05|01-04{01-03|01-01]01-00|00-5900-58|00-57 |00-58 |60-55 |00-54|60-53|00-52|00-51
45 @0 01-62(01-07|01-03/01-04[01-03{01-01|01-00| 00-59/00-58{00-57|60-56|00-55|00-54|00-53|00-52|00-51{00-50
it} 01-07(01-05]C1-04|01-03|01-02|01-00|00-59|00-58(00-57 |00-58|60-55|00-54 |G0-53|60-52| 00-51| 60-50|00~49
4 0D 01-08{01-05/01-03,01-02|01-01|00-59|00-58|G0-57 |60-58|09-55|00-54 | 00-53|00-52|60-51{00-50[ 00290048
30 01-05{01-04/01-02{01-01{01-00{00-58|00-57 | 00-56|00-55|C0-54|00-53|060-52|C0-51|00-50|00—49| 0048|0048
47 0D 01-04/01-0301-01 ,01-00|00-59|00-57 | 00-56|00-55|00-54|00-53|60-52| C0-51 | 6050|0049 |CD—48| 0048|0047
i) 01-03/01-01{01-00{00-59|C0-58|C0-56|00-55/00-54(00-53|00-52|00-51{00-50 |60—49|00—48|CG0—47 |G0—47 0048
48 0D 01-02|01-00{00-5900-58|00-57|00-55|00-54{00-53|00-52{ 60-51 |C0-50|00—49 | 00-<8|00—47|00-47 0048|0045
30 01-0100-59/00-58{00-57 |C0-56|C0-54 |00-53|00-52|00-51 | 60-50]C0—49 | C0—48|C0—48|00—47 | C0-46{00—45| 0044
49 G0 01-00|060-58| 60-57|C0-58|00-55|00-53| 60-52|00-51|00-50| 00-49|C0-48|00—48|00-47 | 0046 |00-45|00-44| 0D-44
30 00-59/60-57|00-56|C0-55|00-54|00-52|00-51|C0-50]{ 6049 C0—48100—48|00—47|00-48|00—15|C0—14 6044|0043 .
g8 @0 00-58|00-58100-55|00-54|00-53,00-52|00-51 | 00-50!00—49| 00480047 |00—48|00—45]00—44|00—<3[00-3{0042
51 @0 00-58|00-54|00-53|00-52|00-51|00-50|00-49|00—48(00—47 | 6D-46|C0-45|00—44 |00—44|00—43[CD—12|C0—41]{00<1 .
852 @0 00-54/00-52|00-51|00-50|00—49 004810047 | 00—46{00—45| 0044|0043 |00-43|00—¢2|60—41|CD—40]00—<0|C0-39
33 00 00-52|60-50)00—49/00—48|00-47 |00—46 0045|0044 |00—:4(00-43|00—42|60—41 |00—10|00—40{C0-39|C0-28!00-38
8 0D 00-50{00-49|00—4800—47|00—46|C0—4500—44|00—43[00-42|00—41|00—41 |00—40]00-39|00-38|00-38|00-37|0D-37
8 @0 00—8|00-47|00—46{00—45|00-44|CD—43|00—42| 0041 |C0—40|00—<0!00-39|00-38]00-38|00-37|c0-36/00-38|00-35
83 @0 00—8|00—45{00—44/00-43;00-42; 0041 |C0—41]00-40{00-39,00-38|060-38|00-37 |00-38|00-38|00-35]00-34(00-34
87 @D 00-45|00-44(00-43 0042 00-41;00—40|C0-3900-38|00-38|00-37|00-36|00-38|00-35|00-34/|00-34/060-33|00-33
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FM 6-300

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

Observed Temperature °F.
altitude T
-30 | -20f -10| O (+10 | +20 | +30 {+40 | +50 | +60 | +70 [+80 | +90 | +100}+110] +120{ +130

' "” ] r | o0 LN CORE TN T2 TR A 1 ' ’ il . wl s wf 1 w0 r [T A

58 00 00-43]|00—42{00—41|00—40]00-39|00-38 |00-38|00-37|00-36|00-36 |00-35 0034 | 0034} 00— 33| 00-32{00-32|00-31
5% 00 00-41{00-40/00-39{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 00-40(00-39|00-38]00-37|00-36| 0035 |00-35|00-34|00-33 | 00-33]00-32|00-32 (00-31| 00— 30|00-30| 00280029
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FM 6-300

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

= m%% ISR RN ﬂnm.. w.wnm mwﬁﬁﬁ m%www %mmmw RS zmzmz==e
i S6 66600 OSS068 C6C6S CGC00C 66600 00SE66 606SS Seese
& 88 83388 8{{YIs3 R www LEREL 22ZRE BIZSSR f80888 a--=9o
T ©S 6600 SSS66 60060 CBOC6 S59000 00c6c 6000S SSSSS
[, §8 BESSK NNN&S §RREE EEEnh nEEer ©UIIy SACSS SSSaC
- ©C ©OOO0O0C ©OOCO0O0O O0O0OCO ©OBOS OO0O00S O000o O0coco oSsSsodo
S & 8R3F K[R8 %mm ZERARE ERTER BRVYSE IN0e® oo~
- 68 oo oce Sdocoo 000 © OOO0O0O ©OOO0O0O ©CC0CO ©O0O0S Soooo
o &8 88838 M%%nn Jammm ﬂwwww ﬂﬂﬂwﬂ Mﬂwwm IEIVY /R
@ SS S8S68 606560 60006 S68068S 06006 d Seces oesod coocos
|< B5 RRERE SSAAN NANRR RESEE EEone gweny TEEEE SNESS
® S OSC0S OCS60C OO0CCE 60006 S00CO 66006 O060SS oecss
o B RELEES8 338 nn ERAZT TERY 22UrL II5098 ceac—

N~ 08 ©80de oodoo 00000 COO0OO0OO ©OOOO0O COO00O0 CO0OoO0S oocoo

° -

ol o [ KRKE88 %%umm %nn2m mmmmw wwwnn LITER wIIIe wnmwm

E S 66 O6008 SSSES0 O0CCCS 66066 C 0006 66666 ocoooo X-X-X-X-)

©

WO S8 BEKRY 833 %%nnm SRRRERE 2VYRR KEYTR VBRUITY N0

El© Sd 666868 SScco Scccs ooooo CCOO0OCC COO0OCO0 OO0 Ooooo

T
o = [RERE 8BSS 3%%%% RARBRE 22RRE KNI VWLBIET SN
¥ S OO0C0CSS CSOO0CS ©0C00 ©0COCCSC C0C006 Co0ode oocce ocooseda
o 88 [][BRKR LRRKF M%%ﬁm YSRBR 222%R nERESY LVVEE Mﬂnﬂﬂ
< S0 660606 SO00c OCOCOE OGS SSC OO0 0d O66cS o606 S oocsdo
o< 5% SREEL KEAAY IINRN NNSRR RE2EE UNNNE EranE IIEES
N ©CS OC6666 COTOCOC COCOE CCOSS CO00E O06ccs O66S6S Socso
o S5 S82K REREA 8338 8YKRS RR2=2 ZEDER E2R88 XXECSQ
b S C©CCS8 66600 COOO0O 66060 CO000S0 O600cc 6Sccs odooo

88 SaafR XKNKRK KGAAR NNANS SRR SEELE SESHE BESSD
e ©SS ©6C006 COSC0c COO0CE OSCO00 00006 S0ccs So6866 o6 dce
=

o 8 3523 mﬁ%mﬂ %%%%4 %ﬁ%nm mmmmm Nwwwn ﬂﬂwwﬁ ﬁﬁﬂﬂﬂ
in S OCC06S SOC0CO CCCO0S CO0CO00 O0o06 6000cS Sooocce ooooo
gle 8 88238 XXARY KRBARRY IIBRY NSSRR 22228 nREFe Z2IIS
4 S0 Socococo 0&000 CO0OO0O0O0 ©COOOO OO0O0OOO 0OOCOCOO OOOOO ©OO0OOOo
o 5 2RIss %%% Wﬂ%%% & Mﬁﬁ mwmm mwﬂw wﬂﬂwﬁ %Mﬁﬂm
e - - R-R-T-X-) 00000 60008 CCC0E 6000 c 00000 00000 O0O06O0O0

mm
-1

52 |*88 28833 35888 25885 35585 288593 SS8E8 28888 8288

[ %3

25| Fa &8 ZBEEBS Sessc HE88YE SHEeg E8EEE SRRiA ZRESRR




Table 1c. Pressure Correction Factor, Cg

(Apply to values in tables 1a or 15)

FM 6-300

Baromater Barometer Barometer
C' c B Cp
Inches Miliibare Inches Milibare Inches Mililbare
20.0 877 0.670 238 808 0.796 214 928 0.918
20.1 681 0.678 239 809 0.799 276 981 0.920
20.2 684 0.678 276 838 0.928
208 687 0.679 28.9 809 0.799 211 038 0.928
20.4 691 0.682 24.0 818 0.808 278 841 0.929
R 4.1 818 0.808
20.5 694 0.685 24.2 820 0.808 278 841 0.629
20.6 698 0.688 24.8 823 0.818 7.9 945 0.933
20.7 701 0.692 28.0 948 0.888
. 208 704 0.686 24.4 826 0.816 28.1 8562 0.989
20.9 708 0.699 24.56 880 0.820 28.2 856 0.842
4.6 833 0.823
21.0 1 0.708 24.7 836 0.826 28.8 858 0.946
21.1 718 0.708 248 840 0.829 284 962 0.949
21.2 T8 0.709 28.5 965 0.863
21.8 721 0.712 4.9 843 0.882 28.8 968 0.968
214 28 0.718 25.0 847 0.835 28.7 972 0.969
25.1 850 0.838
216 728 0.719 25.2 883 0.842 288 976 0.963
21.6 31 0.722 258 887 0.84¢ 28.9 978 0.968
21.7 738 0.725 29.0 982 0.970
218 788 0.729 254 860 0.849 29.1 985 0.973
21.9 742 0.782 28.5 864 0.853 20.2 989 0.976
25.6 867 0.856
20 745 0.738 25.7 870 0.859 20.3 92 0.979
2.1 748 0.739 25.8 874 0.862 20.4 996 0.983
22 752 0.742 20.5 999 0.988
23 156 0.746 25.9 877 0.868 29.6 1002 0.988
24 759 0.749 28.0 880 0.869 20.7 1008 0.992
28.1 884 0.872
25 762 0.752 28.2 887 0.875 298 1009 0.996
2.6 765 0.755 28.3 891 0.879 29.9 1013 0.999
- 27 768 0.759 30.0 1016 1.008
28 1772 0.762 28.4 894 0.882 30.1 1019 1.007
29 ) 0.768 28.5 897 0.885 80.2 1023 1.010
28.6 901 0.888
- 23.0 718 0.770 26.7 904 0.892 30.3 1026 1.013
231 82 0.778 288 908 0.896 30.4 1029 1.018
23.2 786 0.776 30.5 1033 1.020
233 789 0.779 26.9 911 0.899 30.6 1036 1.028
28.4 792 0.788 27.0 914 0.902 30.7 1040 1.026
27.1 918 0.905
235 796 0.786 7.2 921 0.909 30.8 1043 1.029
23.6 799 0.789 78 924 0.912 30.9 1046 1.033
3.7 803 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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FM 6-300

Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)

GREFENWICH
CATE

APPARFNT DFCLINATICN

FQUATION OF TIME

SIDERAL TIME

L DFGREFS MILS

CATLY "DATLY DALY

0 / // CHANGE MILS CHANGE MIN SEC CHANGE HR MIN SEC
. (SFC) (MILS) (SEC)

JAN O SU | -23 14 411.33 -2 40.5 6 36 15.9
+ 260 + 1.26 28.8

1 M0 }|-23 3 54 410.04 -3 G. 4 6 40 12.4
. + 289 + 1.42 28.5

2 YU)-22 89 s 408.62 - 3 137.9 6 44 9.0
) + 315 + 1.56 28.2

1 WF ] =22 53 50 4C7.06 - 4 6.1 6 48 5.5
+ 344 + 1.70 27.8

4 TH | =22 48 6 405, 36 - 4 33,68 6 52 2.1
+ 370 + 1.82 27 o4

5 FR | =22 41 56 402,54 -5 1.2 6 55 58,6
+ 397 + 1.97 27.0

6 SA {-22 35 19 401.57 -5 28.2 6 59 55,2
+ 424 + 2.09 26.5

7 SU | -22 728 15 366.48 -5 54,7 T 3 51.7
+ 451 + 2.22 26.0

8 MO ] -22 20 44 367.26 - 6 20.7 T 7 48,3
+ 477 + 2.36 25.5

9 TU|~-22 12 47 364,90 - 6 46.2 711 44.9
+ 503 + 2.46 24 .9

10 WF | =22 & 24 392.41 -7 11.1 T 15 4l.4
+ 529 + 2.61 24 .4

11 TH | -21 55 35 28S. RO - 7 35.¢ 7 19 38.0
+ 555§ + 2.74 23.8

12 FR | =21 46 20 387.06 -7 59.3 7 23 34.5
+ 580 + 2.86 232.2

13 SA | ~-21 36 40 384.70 -8 22.5 T 27 131l.1
+ €05 + 2.99 22.6

14 SU | -21 26 35 381.21 - 8 45,1 T 31 27.7
+ 630 + 3,11 21.9

1S MO0 | -21 16 S 378.10 -5 1.1 T 35 24.2
+ &54 + 3,223 21.3

16 TU | ~-21 5 11 374.87 -9 28.4 7 39 20.8
+ 679 + 3.35 20.6

17 WF { -20 53 52 271. €2 - 6 49.0 7T 43 17.3
+ 703 + 3.47 20.0

18 TH | -20 42 o 368.C5 -10 9.0 T 47 13.9
+ 126 + 3.59 19.3

19 FR | -20 30 3 364.46 -10 28.3 7 51 10.4
+ 749 + 3.7C 18.5

20 SA | =20 17 34 360.76 -10 4¢€.8 7 55 7.0
+ 773 + 3.82 17.8

21 SU | -20 & 41 356. %4 -11 4.6 T 59 3.5
+ 165 + 3.92 17.1

22 MO | -19 51 26 353.02 -11 21.8 8 0.1
+ 817 + 4.04 l6.4

23 TU | ~-19 37 49 348.98 -11 38.1 8 56.6
+ B4O + 414 15.6

24 WF | =19 23 49 344.R4 -11 53.7 8 10 53.2
+ 860 + 4,25 14.8

25 TH | ~-19 Q9 29 340,59 -12 8.6 8 14 49.8
+ 882 + 4.3¢ 14.1

26 FR | ~-18 54 47 .336.23 -12 22.7 8 18 46.3
+ 903 + 4,46 13.3

27 SA | -18 39 44 221. 77 -12 35.6 8 22 42.9
+ G213 + 4,56 12.5

28 SU | -18 24 21 327.21 -12 48.4 8 26 39.4
+ 9473 + 4,65 11.7

29 Mp | ~-18 A& 38 322.56 -13 0.1 8 30 36.0
+ 962 + 4.T¢ 1C.S

30 YU {~-17 52 36 317.80 -13 11.0 8 34 32,5
+ GR/2 + 4.R4 16.0

31 WF | -17 36 14 312.96 -13 21.1 8 38 29,1
+1000 + 4.94 9.2
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT}—Continued

FM 6-300

APPARENT OFECLIMNATION

FQUATICN TF TIPFE

SIDERAL TIME

GRS;?:'CR EES MILS
DEGR i

TATLY DATLY DAILY

0 / /7 CHANGE MILS CHANGE MIN SEC CHANGE HR MIN SEC
{SEC) (MILS) {SEC)

FFR 1 TH | =17 19 34 3€8.02 -13 30.3 8 42 25.7
+1019 + 5,03 - B.4

2 FR |-17 2 135 302.99 : -13 38.6 8 46 22.2
+1037 + S5.12 - T.5

3 SA |-16 45 18 297.87 -13 46.2 8 50 18.8
+1 054 + 5.21 - 6.7

4 St | =16 27 44 292.66 -13 S52.S 8 56 15.3
+107 + 5.29 - 5.9

5 MO | -16 S §3 287. 37 -13 658.8 8 58 11.9
+1088 + 5.37 - 5.0

6 TU -15 51 45 282.00 -14 3.8 9 2 8.4

+1104 + 5.45 - 4,2 ]

7 WE | -15 33 21 276.55 -14 8.0 9 6 5.0
+1120 + 5.53 - 3.4

8 TH | =15 14 41 271.02 -14 1l.4 9 10 1.5
+1136 + 5.61 - 2.6

Q FR | =14 55 45 265.41 -14 14.0 9 13 58.1
+1150 + 5,68 - 1.8

10 SA | -14 36 35 25¢. 173 -14 15.8 9 17 S4.6
+1166 + 5.76 - 1.0

11 SU {-14 17 9 253.¢7 -14 16.8 9 21 51.2
+117¢ + 5.82 - 0.2

12 M0 ;1 =-13 57 30 2648.15 -14 17.0 9 25 47.8
+1193 + 5.89 + 0.5

13 TU ] -13 37 37 242.26 -14 16.4 9 29 44,3
+12C7 ¢+ 5.96 + 1.3

14 WF {-13 17 30 226,320 -14 15.1 S 33 40.9
+1220 + 6.03 + 2.0

15 TH | -12 57 10 230.27 -14 13.1 9 37 37.4
+1232 + 6.08 + 2.8

16 FR | -12 36 34 224,19 -14 10.4 9 41 34.0
+1245 + 6.15 + 2.5

17 SA |-12 15 53 218.04 -14 6.9 9 45 30.5
+1256 + 6.2C + 4,2

18 SU | -11 54 57 211.84 -14 2.7 9 49 27.1
+1268 + 6.26 + 4.8

19 M0 | -11 33 49 205.58 -12 §7.6 9 53 23.6
+1278 + 6.32 + 5.5

20 TU | -11 12 21 16€. 26 -13 52.4% 9 5§57 20.2
+1290 + 6.37 + 6.2

?1 WF | -10 51 1 192.89 -13 46.2 10 1 16.7
+1299 + 6b.41 + 6.8

22 TH|-10 29 22 186.48 -13 39.4 10 13.3
+1310 + b.47 * T.4

23 FR [ -10 7 %2 180.01 -12 32.0 10 9 9.8
+1319 + €.51 + 8.0

24 SA |- 9 45 33 173.50 -12 24,0 10 13 6.4
+1327 + 6.56 + B.6

25 SU |- 9 23 76 16¢. 5S4 -12 15.4 10 17 2.9
+11336 ¢+ 6.60 + 9,2

?26 M0 |- 9 1 10 160. 34 -12 6.2 10 20 59.5
+1 344 + 6.63 + S.8

27 TU |- 8 38 46 153.71 -12 56.4 1C 24 56.0
+11352 + 6.68 + 10.3

28 WF |- 8 16 14 147.03 =12 46.1 10 28 52.6
+1359 + 6.71 + 1009
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATION

EQUAT ION OF TIME

SIDERAL TIME

GRFENUICH o
"ATF DEGR MILS
. DATLY DATILY CAILY
0 /7 77 CHANGE MILS CHANGE MIN SEC CHANG HR MIN SEC
(SEC) (MILS) (SEC)
MAR 1 TH |- 7 53 35 - 14C.32 -12 35.2 10 32 49.1
+1 366 + 6.7T5 + 11.4
2 FR|~- 7 30 49 - 133,57 -12 23.8 10 36 45.7
+1373 + 6.77 + 11.9
3 SA |- 7 7T 56 - 126. 80 -12 11.8 10 40 42.2
+1378 + 6.81 + 12.4
4 SU|l~- 6 44 58 - 119.99 ~-11 59.4 10 44 38.8
+1384 + 6.83 + 12.9
S MN |- 6 21 54 - 113.16 -11 46.5 10 48 35.4
+1389 + 6.86 + 13.4
6 TU |- 5 58 45 - 106.30 -11 33,1 10 52 31.9
+1394 + 6.89 + 13.8
T HF | - 5 35 31 - 96,41 -11 19.3 10 56 28.5
+1399 + 6.90 + 14.3
8 TH|~- 512 12 - 92.51 -11 5.0 11 0 25.0
+1402 + 6.93 + 14,7
9 FR] - 4 48 50 - 85,58 -10 S50.4 11 4 21.6
+1406 + 6.94 + 15.1
10 SA |- 4 25 24 - 78.64 -10 35.3 11 8 18.1
+1410 + 6.66 + 15.4
11 SU |- & 1 564 - T1l.68 -1C 19.9 11 12 14.7
+1412 + 6.98 + 15.8
12 M | - 3 38 22 - 64.70 -10 4.1 11 16 11.2
. +1415% + 6.99 + l16.1
13 TU~- 3 14 47 - 57.71 -9 48.1 11 20 7.8
+1417 + T.00 + 16,3
14 WF |- 2 51 10 - 50.71 -9 131.7 11 24 4.3
+1419 + 7.0C + 16.6
15 TH |- 2 27 31 - 43,171 -6 15.1 11 28 0.9
+1421 + 7.02 + 16.9
16 FR |- 2 3 50 - 36,69 - 8 58.2 11 31 57T.4
01‘22 + 7.02 + 11.].
17 SA |- 1 40 8 - 26.67 -8 41.1 11 35 54.0
+1422 + T7.02 + 17.3
18 SU|~-1 16 26 - 22.65 -8 23.8 11 39 50.5
+1423 + T7.03 + 17.5
19 MO |- 0 52 43 - 15.62 - 8 6.3 11 43 47.1
+1423 + T7.03 + 17.6
20 T4 -029 0O - 8.59 - 7 48.7 11 47 43.6
+1423 + T7.02 + 17.8
?1 WE]-0 5 17 - 1.57 - 7 3C.S 11 51 40.2
+1422 + 7.03 + 17.9
22 TH|+ O 18 25 + 5. 46 -7 13.0 11 5% 36.7
+1421 + T.01 + 17.9
23 FR I+ 0 42 6 + 12.47 - 6 55,1 11 59 33.3
+1420 + T7.01 + 18.0
24 SAl+ 1 S5 46 + 19.48 - 6 37.0 12 3 29.8
+1418 + 7.01 + 18.1
?5 SUl+ 1 29 24 + 26.49 - 6 19.0 12 7 26.4
+l416 + 6,99 + 18.1
26 MC |+ 1 53 O + 33,48 - & 0.S 12 11 23.0
+1413 + 6.98 + 18.1
27T TU ] + 2 1& 33 + 4C.46 -5 42,7 12 15 19.5
+1411 + 6.97 + 18.1
28 WF | ¢+ 2 40 4 + 47.43 - 5 24.6 12 19 16.0
+1407 + 6.65 + 18.1
29 TH ]+ 3 3 31 + 54.38 - 5 6.5 12 23 12.6
+14046 ) + 6.93 + 18.1
30 FR | + 3 26 55 + 61.31 - 4 48.4 12 27 9.1
+1400 + 6.61 + 18.0
31 SA |+ 3 50 15 + 68.72 - 4 30.4 12 31 5.7
+1395 + 6.89 + 18.0
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT}—Continued

FM 6-300

. APPARENT DECLINATION EQUATICN CF TIVMF STIDERAL TIME
GRFE?:‘CH DEGREES MILS
H -
FATLY DATLY DATLY
0 / /7 CHANGE MILS CHANGE MIN SEC CHANGE HR MIN SEC

(SEC) (MILS) {SEC)

APR 1 SU}+ 4 13 30 - + 7S.11 -4 12.4 12 35 2.2
+1391 + 6.87 + 17.9

2 MO | + & 36 41 + 81.%8 - - 3 54,5 12 38 58.8
: +138¢ + 6.84 + 17.8

3 TULl + 4 59 47 + 88.82 - 3 36.7 12 42 55.4
+1380 + 6.82 + 17.7

4 WF | + 5 22 47 + 95,64 - 3 19.0 12 46 51.9
+1375 + 6.79 + 17.6

5 TH] + 5 45 42 + 102.43 - 2 le 4 12 50 48.5
+1369 + 6.76 + 17.4

6 FR| + 6 8 31 + 109.19 - 2 44,0 12 54 45.0
+1362 + 6.72 + 17.2

7 SAl+ 6 31 13 + 115.91 - 2 26.8 12 58 41.6
‘ +11355 + 6.70 + 17.0

B SU| ¢+ 6 53 48 + 122,61 - 2 S.7 13 2 38.1
+1348 + 6.6¢ + 16.8

9 MO| + T 16 16 + 129,27 -1 52.9 13 34,7
+1341 + 6.62 + 16.6

10 TU| + 7 38 27 + 135,89 - 1 3¢.3 13 10 31.2
+1333 + 6.58 + 1&.4

11 WF} ¢+ 8 0 80 + 142,47 -1 16.9 13 14 27.8
+1325 + 6.54 + 16.1

12 TH| + 8 22 55 ¢+ 149,01 -1 3.8 13 18 24,3
+1316 + €.5C + 15.8

13 FR| + 8 44 51 + 155.51 - 0 48.0 13 22 20.9
+1308 + 6.46 + 15.5

14 SA| + 9 6 39 + 161.97 -0 32.5 13 26 17.4
+1268 + 6.41 + 15.2

15 SU| + 9 28 17 + 168,138 -0 17.4 13 30 14.0
+1290 + €.317 + 14.8

16 MC| + 9 49 &7 + 174.75 -0 25 13 34 10.5
+1279 + 6.32 + 14.4

17 TU] +10 11 6 + 181.C7 + 0 11.S8 13 38 T.1
+1270 + 6.27 + 14,1

18 WFE ] +10 32 16 + 187.34 + 0 26.0 13 42 3.6
+1259 + 6.22 + 13,7

19 TH{ +10 53 15 + 193.56 + 0 39.6 13 46 0.2
+1248 + 6.1¢ ¢ 13,2

20 FR] +11 14 13 + 199,72 + 0 52.9 13 49 656.8
+1238 + 6.11 + 12.8

21 SA| +11 34 41 + 205.83 + 1 5«7 13 53 53.3
. +1226 .+ 6.06 + 12.4

22 SUJ] +#11 55 7 + 211,89 +«+ 1 18.0 - 13 57 49.9
+1214 + 5.99 ¢#11.9

23 MO | +#12 15 21 + 217,88 + 1 29.9 14 1 46.4
+1203 + 5.94 ¢ liet

24 TU | 12 35 24 + 223.82 + 1 41.4 14 5 43.0
+1190 + 5.88 + 11.0

25 WFEF | ¢#12 55 14 + 229.70 + 1 52.3 14 9 139.5
+1177 + 5.81 + 10.5

26 TH | +13 14 51 + 235.51 + 2 2.8 14 13 36.1
+1164 + 5.75 + 10.0

27 FR| +13 34 15 + 241,26 + 2 12.8 14 17 32.6
+1151 + 5.68 + 9.5

2R SA| +13 53 26 + 246,94 + 2 22.3 14 21 29.2
+1138 + 5.62 + 9.0

29 SUl +14 12 24 + 2%72.56 + 2 31.3 14 25 25.7
+1123 + 5.55 ¢+ B.5

30 MO{ +14 31 7 + 258.11 + 2 139.8 14 29 22.3
+110R + 5.47 ¢+ 8.0
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)—Continued

APPARFNT CFCLINATION EQUATION OF TIME SIDERAL TIME
GRFFNWICH
DATF DEGREFS MILS
CATLY DAILY
QO / /7 CHANGF MILS CHANGE MIN  SFEC CHANGE HR MIN SFC
(SFC) (MILS) (SEC)
MAY 1 TU | +14 49 35 + 263.58 + 2 47.8 14 33 18.8
+1094 + 5.40 + 7.5
2 HWF | +15 7 49 + 268.,¢8° + 2 55.3 14 37 15.4
+1079 + 5.33 + 6.5
3 TH | +15 25 48 + 274.31 + 3 2.2 14 41 12.0
+1064 + 5,25 + E.4
4 FR | +15 43 32 + 276.56 + 3 8.6 14 45 8.5
+1048 + 5.18 + 5.8
5 SA [+16 1} 0 + 284,74 + 3 1l4.5 14 49 5.1
+1032 + 5.09 + 5.3 .
6 SU |+16 18 12 + 28G.83 + 3 19.S8 14 53 1.6
+1015% + S5.0? + 4.8
T MC | +16 35 7 + 294.R5 + 3 24,1 14 56 58,2
+ 999 + 4,93 + 4.3
8 TH | +16 51 46 ¢+ 266.178 + 3 29.0 15 0 54.7 ﬂ
+ 682 . + 4.85 + 3.7
S WF [+17 AR R + 204.63 + 3 32.7 15 4 51.3
+ 965 + 4,77 + 3,2
10 TH | +17 24 13 4 309.40 + 3 135.8 15 8 47.8
+ S47 + 4,6F + 2.6
11 FR | +17 40 0O + 314.08 + 3 38.4 15 12 44.4
+ 930 + 4.56 + 2.0
12 SA | +#17 55 30 + 218.67 + 3 4C.4 15 16 40.9
+ 911 + 4.50 + l.4
13 S 1 +18 10 41 + 222,17 + 2 41.9 15 20 37.5
+ R93 + 4,41 + 0.5
14 M0 | +18 25 34 + 327.5R8 + 3 42.7 15 24 34,0
+ 875 + 4,32 + 0.3
15 TU [ +18 40 9 + 331.90 + 3 43,0 15 28 30.6
+ 856 + 4,22 - 0.3
16 WF | +1R S4 25 + 336.12 + 3 42.7 15 32 27.2
+ f36 + 4,13 - G.9
17 TH |+19 8 21 + 340.25 + 3 41.8 15 36 23.7
+ 818 + 4,04 - 1.5
18 FR | +19 21 s9 + 344.29 + 3 40.4 15 40 20.3
+ 797 + 3.94 - 2.0
19 SA | +19 35 16 + 248,23 + 3 38.3 15 44 16.8
+ 778 + 3.84 - 2.6
20 SU | +19 48 14 + 352.07 + 3 35.7 15 48 13.4
+ 187 + 3.74 - 2.2
21 MO §+20 0 51 + 25¢_1381 + 3 32.% 15 52 9.9
+ 737 + 3.64 - 3.1
2?2 YU |+20 13 + 359,45 + 3 28.8 15 56 6.5
+ 716 + 3,53 - 4.3
23 WMF 1 +20 25 + 362.98 + 3 24.5 16 0 3.0
+ 686 + 3.44 - 4.8 .
24 TH | +#20 36 40 + 36€.42 + 3 19.7 16 3 659.6
+ 674 + 3,33 - 5.3
25 FR | #20 47 54 + 26¢,175 + 3 14.3 16 7 656.1
+ €53 + 3,22 - 5.9
26 SA | +20 58 47 + 272.97 + 3 8.5 16 11 52.7
+ 631 + 3.12 - 6.3 -
27 Sy | +21 9 18 + 376.09 + 3 201 16 15 49.3
+ 609 + 3.01 - 6.8
28 M0 | +21 19 27 + 379.10 + 2 55.3 16 19 45.8
+ 587 + 2.89 - T3
29 TU |+21 29 14 + 381.99 + 2 48,0 16 23 42.4
+ 565 + 2.76 - T.7
30 WF | +21 38 39 + 384.78 + 2 40.3 1¢ 27 38.9
+ 542 + 2.68 - 8.2
31 TH | +21 47 41 + 207.46 + 2 32.1 16 31 35.5
+ Slq + ?.57 - 806
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

GREFNMTICH

APPARFNT DECLINATICN

EQUATICN OF TIME

SIDERAL TIME

NATE DEGRFES FILS
DATLY DATLY DATLY
0 [/ // CHANGE MILS CHANGF MIN SEC CHANGE HFR MIN SEC

{SFC) (MILS) (SEC)

JUN 1 FR | +21 &6 20 + 390.03 + 2 23.5 16 35 132.1
+ 497 S+ 2.45 9.0

7?2 SA|+22 4 37 + 392,48 + 2 14.5 1¢ 39 28.6
+ 473 + 2.34 9.3

3 SU|+22 12 30 + 3G4,F? + 2 €.? 16 43 25.2
+ 450 + 2,22 9.7

4 MO | +22 20 + 367,04 + 1 55.5 16 47 21.7
+ 427 + 2.11 10.0

5 TU ] +22 271 17 + 399,15 + 1 45.4 16 51 18.3
+ 403 + 1.96 10.4

6 WF ]} #2722 33 §0 + 401.14 + 1 35.1 1€ 55 14.8
+ 378 + 1.817 10.7

7 TH|+22 40 09 + 403,01 + 1 264.4 16 59 11l.4
+ 356 + 1.75 - 11.0

R FR | #7272 46 5 + 404.76 + 1 13.4 17 3 T.9
+ 331 + 1.64 11.2

9 SA| +22 51 36 + 406.40 + 1 2.7 17 7 4.5
+ 307 + 1.52 11.5

10 SY | #2722 56 43 + 407.92 + 0 50.7 17 11 1.0
+ 284 + 1.40 -11.7

11 MO | +23 1 27 + 409,32 + 0 38.9 17 14 57.6
+ 7258 + 1.27 12.0

12 TU | +23 5 45 + 410.59 + 0 ?27.0 17 18 54.2
+ 235 + 1.16 12.7

13 WF | +23 9 40 + 411.75 + 0 14.8 17 22 50.7
+ 210 + 1.04 12.4

14 TH ] +23 13 10 + 412.79 + 0 2.4 17 26 47.3
+ 185 + 0.91 12.5

15 FR | +23 16 15 + 412,70 -0 10.1 17 30 43.8
+ 1€1 + 0.R0 12.7

16 SA | +23 18 56 + 414.50 -0 27.8 17 34 40.4
+ 136 + 0.61 12.8

17 SU | +23 21 12 + 415.17 - 0 35.6 17 38 37.0
+ 111 + 0.55 12.9

1R MN | +23 23 3 + 415,72 - 0 48.¢ 17 42 33.5
+ 87 + 0.42 13.0

19 TU | +23 24 30 + 41€.15 -1 leb6 17 46 30.1
+ 62 + 0.30 13.1

20 WF | #2723 725 32 + 416,45 -1 14.7 . 17 50 26 .6
+ 1317 + 0.19 13.1

21 TH | +23 26 9 + 416.64 -1 27.8 17 5¢ 23,2
+ 12 + 0.06 13.1

22 FR | #23 26 21 + 416.70 - 1 40.9 17 58 19.7
- 13 + 0.07 13.1

23 SA | +23 26 B + 41€.63 -1 54.0 18 2 16.3
- 137 + 0.18 13.1

24 SU | +23 25 31 + 416.45 - 2 7.1 18 6 17.8
- 62 + 0.31 13.0

?5 M0 | +23 24 25 + 416.14 - 2 20.1 18 10 9.4
- 87 + 0.42 12.9

26 TU | +23 23 2 + 415,72~ - 2 32.S 18 14 6.0
- 111 + 0.56 12.7

27 WE | +23 21 11 + 415.16 - 2 45,7 18 18 2.5
- 136 + 0.67 12.6

28 TH | +23 18 55 + 414.49 - 2 58.3 18 21 59.1
- 161 + 0.7S 12.4

7?9 FR | +23 16 14 + 413.70 - 3 10.7 18 25 655.6
~ 185 + 0.91 12.7

30 S8 | +23 13 9 + 412.79 - 3 22.S 18 29 52.2
- 209 + 1.04 12.0
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)—Continued

APPARENT DECLINATICN

EQUATION OF TINME

SIDERAL TIME

GRFENWICH
NATE DEGREES MILS
uatley OATLY DAILY
0 /7 // CHANGE MILS CHANGE MIN SEC CHANGE HR MIN SEC

(SEC) (MILS) (SEC)

JU 1 SU |+23 ° 9 40 + 411.75 - 3 34.8 18 33 48.8
- 234 +1.15 - 11.7

2 MO | +23 5 46 + 410.60 - 3 46.5 18 37 45.3
- 258 + 1.28 - 1ll.%

3 TU | +23 28 + 40S.32 - 3 58.0 18 41 41.9
- 282 + 1.39 - 1ll.1

4 WF | #22 56 46 + 407.93 - 4 S.1 18 45 38.4

‘ - 306 + 1.51 - 10.8 -

S5 TH | +22 51 40 + 406.42 - 4 19.9 18 49 35.0
- 330 + 1063 - 1005

6 FR | +22 46 10 + 404.79 - 4 30.4 18 53 31.5
- 354 + 1015 - 10.1

T SA | +#22 40 16 + 403.04 - & 40.5 18 57 28.1
- 3717 + 1l.86 - S.7

8 SU | +22 33 S9 + 401.18 - 4 50.2 19 1 24.6
- 401 + 1.98 - 9.3

q MC 1422 27 18 + 369,20 - 4 56,6 1§ 5 21.2
- 424 + 2.06 - 8.9

10 TU | +22 20 14 + 297.11 - S 8.5 19 9 17.8
- 447 + 2.21 - 8.5

11 WF | +22 12 47 + 394.90 -5 17.1 19 13 14.3
- 470 + 2.32 - 8.1

12 TH | +22 4 57 + 392.58 - 5 25.2 19 17 10.9
- 493 + 2.44% - 7.7

13 FR | #+21 56 44 + 390.14 -5 32.8 1s 21 7.4
- 516 + 2.54 - 7.2

14 SA | +721 48 8 + 387.60 - % 46.1 19 25 4.0
- 537 + 2.66 - 6.8

15 SU } +21 39 11 + 384,64 - % 46.1° 19 29 0.5
- 561 + 2.77 - 6.3

16 MO | +21 29 50 + 382.17 - 5 53.1 19 32 57.1
- 582 + 2.87 - S.8

17 TU | +21 20 + 379.30 - 5 58.9 19 36 53.6
- €03 + 2.98 - 5.3

18 WF | +21 10 S ¢+ 376.32 - 6 4.3 19 40 50.2
- €26 + 3.06 - 4.8

19 TH | +20 59 139 + 373.23 - 6 9.0 19 44 46.8
- 646 + 3.198 - 4.3

20 FR | #20 48 S3 + 370.04 - 6 13.3 19 48 43.3
- 668 + 3.30 - 3.8

21 SA 1420 37 45 + 26¢.74 - ¢ 17.1 19 52 39.9
- 689 + 3.40 - 2.2

2?2 SU | +20 26 16 + 363.34 - 6 20.3 19 56 36.4
- 709 + 3.50 - 2.6

?3 MN | +20 14 27 + 356,84 - 6 22.9 20 0 33.0
- 728 + 3.6C - 2.1

24 TU |+20 2 18 + 356.24 - &6 25.0 20 29. 6
- 750 + 3.71 - 1.5

25 WF | +19 49 48 + 352.%53 - & 26.5 20 8 26.1
- 769 + 3.79 - C.9

26 TH | +19 36 59 + 348.74 -6 27.4 20 12 22.7
- 789 + 3.90 - 0.3

27 FR | +19 23 S50 + 244, F4 - 6 27.7 20 16 19.2
- A08 + 3.99 + 0.3

28 SA | +19 10 22 + 34(C.85 - &6 27.4 20 20 15.8
- 827 + 4.08 + 0.9

29 SU | +18 56 35 + 336.77 - €& 26.5 20 24 12.3
- 845 + lo.l.ﬂ + 105

30 MC | +18 42 30 + 232.59 - 6 25.0 20 28 8.9
- €64 + 4.27 + 2.2

31 TU | +18 28 & + Z2f,32 - 6 22.8 20 32 Se%
- 683 + 4.35 + 2.8
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARFNT DFCLINATICN

EQUATICN CF TIME

STCERAL TIVNE

GREFENWICH
CATF DEGRFES MILS

GATLY NATCY DAILY

0 /7 /7 CHANGE MILS CHANGE MIN SEC CHANGE HR MIN SEC
{SEC) {(MTLS) (SEC)

AUG 1 WF] »18 13 23 + 223,97 -6 20.0 20 36 2.0
- 900 + 4.45 + 3.4

2 TH] +17 58 23 + 319,52 -6 16.6 20 39 58.5
- 911 + 4.53 + 4.0

3 FR| +17 43 6 + 214.99 - € 12.¢ 20 43 5S5.1
- 935 + 4.62 + 4.7

4 SA]| +17 27 2 + 210,37 - € Te5 20 47 51.6
- 952 + 4.70 + 5.3

5 SU| +17 11 39 + 205.67 - 6 2.6 20 51 48.2

- 969 + 4,78 + 5.9 )

6 MO| +16 55 30 + 200.89 -5 56.8 20 55 44.8
- GRS + 4086 + 6.5

T TU} 16 39 5 + 296.C3 -5 650.3 20 59 41.3
-1001 + 4.55 + Tel

B WF| +16 22 24 + 291.08 - 5 43.1 ‘21 3 37.9
) -1016 + 5.02 LY P 4

9 TH] +16 S5 28 + 2F€.C6 - 5 35.5 21 7 34.4
-1033 + 5.10 + 8.3

10 FR| +15 48 15 + 28C.Sé - € 27.2 21 11 31.0
. -1C47 + 5.17 + 8.8

11 SA] +15 30 48 + 275.79 -5 18.3 21 15 27.5
-~1063 + 5,74 + SG.4

12 SU| +15 13 + 270.55 -5 8.9 21 19 24.1
-1C77 + 5.32 + 9.9

13 MO | +14 55 + 265,23 - 4 59.0 21 23 20.6
-1091 + 5.36 + 10.5

14 TU| +14 36 57 + 25G.84 - 4 4E.5 21 27 17.2
. -1106 + 5.46 +11.0

15 WF| +14 18 231 + 254,38 - 4 37,5 21 31 13.7
-1119 + 5,53 +11.5

16 TH| +13 56 &2 + 248.85 - 4 26.0 21 35 10.3
-1132 + 5.56 + 12.0

17 FR| +13 41 O + 243,26 - 4 13.9 21 39 6.8
-1146 + 5.6¢ + 12.5

18 SA | +13 21 54 + 237.60 - 4 1.4 21 43 3.4
-1159 + 5.72 + 13.0

19 SUj +13 2 35 + 231.88 - 3 4°8.3 21 47 0.0
-1171 + 5.78 + 13.5

20 MO | +12 43 4 + 226.10 - 3 34,8 21 50 56.5
-1183 + 5.85 + 14,0

21 TU| +12 23 21 + 22C.25 - 3 20.0 21 54 53.1
=-1194 + 5,90 + 14.5

22 ME| +12 3 2?27 + 214.35 -3 6.3 21 58. 49.6
-1207 + 5.95 + 14.9

23 TH] +11 43 2720 + 2€8.40 - 2 5l.4 22 2 46.2
-1217 + 6.01 + 15.4

24 FR} +1]1 23 13 + 202.39 -2 36.0 22 6 42.7
-1228 + €.07 : + 15.8

7?6 SA | +11 2 35 + 196.32 - 2 20.2 22 10 39.3
-1239 + 6.12 + 16.3

26 SU} +#10 41 56 + 190,20 - 2 3.6 22 14 35.8
-1249 + 6.16 + 16.7

27 MO} +#10 21 7 + 184,C4 -1 47.3 22 18 32.4
-1258 + 6,22 + 17.1

28 TU| +10 O + 177.82 -1 30.2 22 22 28.9
-1268 + 6.26 + 17.5

79 WF| + 9 39 ] + 171.56 -1 12.8 22 26 25.5
-1278 + £.31 +17.8

30 TH| + 9 17 43 + 165.25 - 0 54.5 22 30 22.0
-1286 + 6035 + 1802

31 FR| + 8 56 17 . + 158.90 - 0 36.7 22 34 18.6
-12S4 + €.3% + 1805
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FM 6-300

Table 2. Sun, 1979, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATION EQUATION OF TIME SIDERAL TIME
GRFFNWICH
TATF DEGREFS MILS
CATL DAILY
0 / 7/ CHANGF MILS CHANGE MIMN SEC CHANGE HR MIN SEC
(SEC) (MILS) {SEC)
SFP 1 SA| + B 34 43 + 152.51 -0 18.2 22 38 15.1
-1303 + 6.44 + 18.9
2 SU] +«+ 813 O + 146.C7 + C 0.7 22 42 11.7
-l 3‘.0 + 6.47 + 19.2
3 MN] + 7 51 10 + 139.60 + 0 19.9 22 46 8.3
-131R8 + £.51 + 19.5
4 TU|j+ 7 29 12 + 133.09 + 0 139.4 22 S0 4.8
-1326 + 6.54 + 16.8
S WE]+ 7 7 6 + 126.55 + 0 59,1 22 54 l.4
-1332 + 6.58 + 20.0 .
6 TH] ¢ 6 44 54 + 11S6.¢<7 + 1 19.1 22 ST S7.9
-1339 + 6.61 + 20.2
7T FR| ¢+ 6 22 35 + 112,36 + 1 39.4 23 1 54.5
-1345 ) + 6.64 + 20.4
R SAl+ 6 010 + 106.72 + 1 656.8 23 S S51.0 ;
-1351 + 6.68 + 20.6
9 SU|] +«+ 5 37 39 + 100.C4 + 2 20.4 23 9 47.6
-1357 + 6.70 + 20.8
10 MO | « 5 15 2 + 93,34 + 2 41.2 23 13 44.1
-1362 + 6.72 + 20.9
11 TU] « & 52 20 + 86.62 + 3 2.1 22 17 40.7
-1367 + 6.1715 + 21.0
12 WF| ¢ 4 29 133 + 79.87 + 3 23.1 23 21 37.2
-1372 + 6.78 + 21.1
13 TE| ¢« 4 6 41 + 72.CS + 3 44,2 23 25 33.8
-1377 + 6.80 + 21.2
14 FR| + 3 43 44 + ¢€¢.29 + 4 5.4 23 29 30.3
-1380 ) + 6.82 + 21.2 \
15 SA} ¢+ 3 20 44 + 59,47 + 4 26.6 23 33 26.9
-1138% + 6.83 + 21.3
16 SU|f ¢« 2 57 139 + 52.64 + 4 47.9 23 37 23.4
-1 388 + 6.85 + 21.3
17T MO} + 2 34 1] + 45,79 + 5 9.2 23 41 20.0
-1390 + 6£.87 + 21.3
18 TU} ¢« 2 11 21 + 38.92 + 5 3C.5 23 45 16.5
-11394 + 6.88 + 21.3
19 WF| « 1L 48 7 + 32.04 + 5 51.8 23 49 13.1
-11396 + 6.90 + 21.3
20 TH| ¢« 1 24 51 + 25.14 + 6 13.1 23 53 9.6
-1398 + 6.9C + 21.2
21 FR| + 1 1 33 + 18.24 + 6 34.3 23 57 6.2
-1400 + 6.91 + 21.1
2?2 SA| ¢+ 0 38 13 + 11.33 + 6 55.4 0 1 2.7
-1401 + 6.92 + 21.0
?3 SU| + 0 14 52 + 4.41 + 7 16.5 0 59.3
-1402 + 6.93 + 20.9
24 MO - 0 A 30 - .52 + 7 37.4 0 8 55.8 -
-1402 + 6.92 + 20.8
?5 YU - 0 31 52 - G.44 + 7 58.3 0 12 52.4
-‘403 + 6.93 + 20.7
26 WF | - 0 55 15 - 16.37 + 8 19.0 0 16 48.9
-1403 + 6.93 + 20,5 -
27 TH| - 1 18 38 - 23.30 + 8 39,5 0 20 45.5
-1402 + 6.92 + 20.4
?28 FR{ - 1 42 O - 30.22 + 8 59,§ 0 24 42.0
?29 SA} - 2 85 22 - 37.1% + S 20.0 0 28 38.6
-1400 + 6.91 + 19.9 .
30 S} - 2 28 42 - 44.C6 + S 40.0 0 32 35.2
-139¢9 + 6.91 v 19.7 \
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT}—Continued

FM 6-300

APPARFNT DECLINMNATICN

EQUATICN CF TIME

SIDERAL TIME

GREENWICH
DATE DEGREES MILS
DATLY DATLY DAILY
0 '/ // CHANGF MILS CHANGE MIN SEC CHANGE HR MIN SEC
(SEC) (MILS) (SEC) .
NCT 1 MO |- 2 52 1 50.97 + 9 56,7 0 36 31.7
-1397 + 6.90 . + 19.5
2 TU]l- 315 18 57.87 +10 19.2 0 40 28.3
~-1395 + 6.89 + 19.2
3 WE |- 3 38 33 E4.76 +10 38,4 0 44 24.8
-1393 + 6.87 + 18.9
46 TH | - & 1 46 71.63 +10 S7.3 0 48 21 .4
-1389 + 6.86 + 18,6
S FR |~ & 24 55 78,49 +11 15.6 0 52 17.9
-1386 + £.85 + 18.2
6 SA |~ 4 48 1 B85. 34 +11 34.1 0 56 14.5
-1383 + 6.83 + 17.9
7T SUl-5 1 92.17 +11 S52.C 1 0 11.0
-1378 + 6.80 + 17.5 '
B MO|- 5 34 2?2 98.S7 +12 G.5 1 4 Te6
-1375% + 6.79 + 17.0
9 TU| - 5 56 57 105. 76 +12 26.5 1 8 4.1
-1370 + 6.77 + 1606
10 WE | - 6 19 47 1172.53 +12 43.1 112 0.7
-13&65 + C.T74 + 16.1
11 TH} - 6 42 32 119.27 +12 659.2 1 15 57.2
-1359 + 6.71 + 15.6
12 FR | - 7 5 11 125.98 +12 14.6 1 19 53.8
-1354 + 6.69 + 15.1 -
13 SA |- 7 27 45 122.67 +13 30.0 1 23 50.3
-13448 + 6.66 + 14.6
14 SU{~- 7 S0 13 136.33 +13 44,6 1 27 46.9
-1342 + 6,62 + l4.1
1S MA |- 8 12 35 145.65 +13 SBR.7 1 31 43.4
-1335 + 6.59 + 13,5
16 TU|] - 8 34 50 152.54 +l14 12.2 1 35 40.0
-1327 + 6.5¢ + 12.9
17T WF | - B 56 57 159.10 +14 25,1 1 39 36.5
-1320 + 6.51 + 12.3
18 TH | - 9 18 57 165.61 +14 37.5 1 43 33,1
-1312 + 6.48 + 11.7
19 FR | - 9 40 49 172.08 +14 4G,2 1 47 29.6
-~-1303 + 6.64 + 11.1
20 SA§~-10 2 32 178.53 +15 0.3 1 51 26.2
-12S5 + 6.39 + 10.5
21 SUj-10 264 7 184.92 +15 10.8 1 56 22.7
~-1286 + 6.35 + 9.8
22 M0 | -10 45 33 191.27 +15 20.6 1 59 19.3
-1276 + €£.3C + S.2
23 TUji-11 6 49 167.57 +15 29.8 2 3 15.8
-1266 + 6.26 + 8.5
24 WE | ~-11 27 S5 203, €3 +15% 38.3 2 7 12.4
-1255% + 6,20 + 7.8
25 TH| -11 48 50 210.03 +15 46.1 2 11 9,0
~-1245 + 6,146 + T.1
26 FR | =12 9 35 216.17 +15 53.2 2 15 5.5
-1234% + 6.0S + €.4
27T SA | -12 30 9 222.26 +15 56.7 2 19 2.1
-1221 + 6.04 + 5.7
28 SU1 =12 50 30 . 228.30 +16 Seb 2 22 58.6
-1210 + 5.97 + 5.0
29 MO | -13 10 40 234.27 +16 10.4 2 26 55.2
-1198 + 5,92 + 4.3
30 TUu | -13 30 38 240,19 +1€& 14.7 2 30 51.7
-1184 + S5.84 + 32,5
31 WF | ~-13 S0 22 246.03 +16 18.2 2 34 48.3
-1171 . * 5,79 + 2.8
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FM 6-300

Table 2. Sun, 1979, for Zero Hours Universal Time (GMT}—Continued

APPARENT DECLINATICN

EQUATION OF TIME

SIDERAL TIME

GRE%?:ICH DEGREES MItLS
CATLY UATLY DAILY
0 4 /7 CHANG MILS CHANGE MIN SEC CHANGE HR MIN SEC

(SEC) (MILS) (SEC)

NOV 1 TH | -14 9 53 251.R2 +1€ 20.5 2 38 44.8
-1154 + 5.71 2.0

2 FR | -14 29 11 257.%3 +l€ 22.6 2 42 4l.4
-1143 + 5,65 1.2

3 SA | -14 48 14 263.18 +16 24.1 2 46 37.9
-1129 + 5.58 . 4

4 SUj-15 7 3 268.76 +16 24.4 2 50 134.5
-1114 + 5.50 0.4

5 MC | -15 25 137 274.26 +l1é¢ 24.C 2 54 31.0
-1099 + 5.42 1.3

6 TU | -15 43 56 279.68 +16 22.7 2 58 27.6
-1C83 + 5,35 2.1

7T WE ]| -16 1 59 26%.03 +16 20.¢ 3 2 24.2
-1068 + 5,28 2.9

8 TH | -16 19 47 290.31 +16 17.7 3 20.7
-1051 + 5.19 3.8

9 FR| -16 37 18 295.5) +16 13.9 310 17.3
-1034 + S5.1C 4.7

10 SA | -16 54 32 300.60 +16 9.2 3 14 13.8
-1017 + 5.02 5.5

11 SU | -17 11 29 3C5.62 +16 3.7 3 18 10.4
- 999 + 4.94 6.4

12 MO | -17 28 8 210.%6 +15 517.3 3 22 6.9
- 982 + “.85 7.3

13 TU| -17 44 30 315.41 +15 50.0 3 26 3.5
- 963 + 4.75 8.1

14 WF | -18 0 33 320-16 +15 41.9 3 30 C.l
. - €44 + 4,67 9.0

15 TH| -18 16 17 224.83 +15 32.6 3 33 56.6
- 925 + 4,56 9.9

16 FR | -18 31 42 32$.39 +15 23.C 3 37 53.2
- 906 + 4,48 10.7

17 SA ] -18 46 48 233.€7 +15 12.3 3 41 49.7
- R86 + 4.37 11.6

18 SU | -19 1 34 338.24 +15 0.7 3 45 46.3
- 865 * 427 12.4

19 MO | -19 15 59 342.51 +14 48.3 3 49 42.8
- 844 + 4,17 13.2

20 TU] -19 30 13 34¢£.68 +14 35.1 3 53 39.4
- R?24 + 4,07 14.1

21 MFE | -19 43 47 350.75 +14 21.0 3 57 135.9
- 802 + 3.6¢ 14.8

2?2 TH| -19 §7 9 354.71 +1l4 €.2 4 1 32.5
- 780 + 3.85 15.6

2?3 FR| -20 10 9 358. 56 +12 50.5 4 5 29.0
- 758 + 3.74 l6.4

24 SA | -20 22 47 362.30 +13 34,1 4 9 25.6
- 735 + 3.64 17.2

25 SU{ -20 35 2 365.94 +13 16.9 4 13 22.2
- 712 + 3,51 17.9

26 MD | =20 46 54 369.45 +12 59.0 4 17 18.7
- 639 + 3.4C 1807

27 Tu| -20 58 23 372.85 +12 40.3 4 21 15.3
- 666 + 3,29 1G.4

2?8 WE ] -21 9 29 376.14 +12 20.S 4 25 11.8
- 641 + 3.17 2001

29 TH )] -21 20 10 276.31 +12 0.$ 4 29 8.4
- 617 + 3.05 20.8

30 FR | -21 30 27 382.36 +11 40.1 4 33 4.9
- 593 + 2.92 2l.4
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Table 2. Sun, 1979, for Zero Hours Universal Time (GMT)—Continued

FM 6-300

APPARENT DECLIANATION

EQUATICN OF TIME

SIDERAL TIME

GRSEgzICH MILS
| DEGREES
DATLY CATLY DAILY
0 7 /7 |CHANGF MILS CHAMNGE MIN SEC CHANG HR MIN SEC

{SEC) (MILS) (SEC)

NDFC 1 SA {-21 40 20 385.28 +11 18.7 4 37 1.5
: - 567 + 2.81 22.1

2 SU | =21 49 47 30¢f.09 +1C S56.6 4 40 58.0
- 543 + 2.67 22.7

3 MN | -21 58 S0 390.76 +10 33.9 4 44 S54.6
- 517 + 2.56 23.3

4 TU | -22 7T 27 393.32 +10 10.6 4 48 51.2
- 492 + 2.43 23.9

S WF | -22 15 39 365. 715 + 46.6 4 52 4&7.7
- 466 + 2.3C 24.5

6 TH | =22 23 25 398.05 + S 22.2 4 56 44.3
. - 439 + 2.17 - 25.1

7 FR | =22 30 44 400.22 + 8 S57.1 5 0 40.8
- 413 + 2.04 25.6

R SA | -22 37 37 402.26 + 8 31.5 5 4 37.4
- 387 + 1.91 26.1

9 SU|-27 44 4 404.17 + 8 5.4 5 8 34.0
- 360 + 1.78 26.6

10 Mn | -22 50 4 405.95 + 7 38.8 5 12 30.5

11 Ty} =22 55 37 407.59 + 7 11t.8 5 16 27.1
- 306 + 1.51 27.5

12 WE [-23 0 43 4CS.10 + € 44.3 5 20 23.6
. : - 279 + 1.39 27.9

13 TH | -23 5 22 410.48 + & 16.4 5 24 20.2

14 FR | -23 9 33 411.72 + 5 48.2 5 28 16.7
- 223 + 1.10 28.6

15 SA |-23 13 16 412.82 + 5 19.6 5 32 13.3
- 19¢ + 0.97 28.9

16 S |1-23 16 32 413.79 + 4 50.8 5 36 9.8
- 168 + 0.83 29.1

17 M0 | -23 19 20 414.62 + 4 21.6 5 40 6.4
- 140 + 0.69 29.4

18 TU } -23 21 40 415.31 + 3 52.3 5 44 3.0
- 112 + 0.55 29.6

19 WF | -23 23 32 415.86 + 3 22.7 5 47 59.5
- 84 + 0.41 29.7

20 TH | -23 24 56 416.27 + 2 53.0 5 51 656.1
- 55 + 0.28 25.8

21 FR 1 =23 25 51 416.55 + 2 23.1 5 55 62.6
- 28 + 0.13 29.9

22 SA|-23 %26 19 416.68 + 1 €32.2 5 59 49.2
+ 1 + 0.0 29.9

23 SU | -23 26 1R 416.68 + 1 23.3 6 3 45.8
+ 29 + 0.14 29.9

24 MN | =23 25 49 " 416454 + 0 S3.3 6 T 42.3
+ 58 + 0.29 29.9

?5 TU | -23 24 51 416.25 + 0 23.4 6 11 38.9
+ 85 + 0.42 - 29.8

26 WF | -23 23 26 415.83 -0 6.4 6 15 35.4
+ 114 + 0.56 29.7

27 TH | -23 21 32 415.27 - 0 36.1 6 19 32.0
+ 142 + 0.70 26G.6

2R FR | -23 19 10 414.57 -1 5.7 6 23 28.5
+ 170 + 0.84 29 .4

729 SA | -23 16 20 4132.73 -1 135.1 6 27 25.1
+ 198 + 0.98 29.2

30 SU|-23 13 2 412.175 -2 4.3 6 31 21.6
+ 226 + 1.12 29.0

31 MO [ -23 9 16 411.63 - 2 33.2 6 35 18.2
+ 254 + 1.25 28.7

32 TUj]-23 5 2 410.38 -3 1.9 6 39 14.8
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EQUATION OF TIME—PARTIAL DAY IN SECONDS

(Use sign of daily change.)
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FM 6-300

Table 4. Correction to Greenwich Mean Time Interval to Obtain Greenwich Sidereal Time Interval
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Table 4. Correction to Greenwich Mean Time Interval to Obtain Greenwich Sidereal Time Interval—Continued

S| eRReNT VROON MURKO NMVRD® ONMNG WO—M® CRO~Mm FTOWD= MPOWD —MTOIe DeNTE NOmn e
BSists SN0 000G oo DO >ty IO NNCING MMM rer ey FRRNG BN DO
o~ m““444 TIVTS FRETT 7299 IEI2R Aann oelld IV SR833 IZXZ 323332 338R3%
™ ) L) - ™ ™ ™ ) ™ ) - )
ﬂ WRVONMN RBONM WOWRO—~ MNRRO —MNDR O—MTO WO—~MYT OO ~N CTORO= NTORD ~NTON CONCW
~ SIS ININ000000 WMOWRDBS B oS 2000 Omrmmm —oNANN NNNGO® 0O OY TTTLIYE VULVY VOBV
gNONBN B66nn nonns BEEBT 9P QTITI IITVUY VYULDY 29090F ITTIT 2urre wege
) - ™ ) ™ ™ ™ ™ ) ) ) o
- PONMIND VO-MN DRVO—M FTOND—~ MPOND ~MTOWN D=NTO RO—~Ne ONSON TNROO NTVNRG ONVYON
- ISISESIS . P 00 00 00 VONND OPPPO OOOO0 mmmemem —~NNNN NN OO 1N ITF AL VBV OY O OB OO
N | gNNNAA NRBAR XX g]a2s 88888 =msss =958Y /NI 38332 33332 IOOMO meoomm
« (] ™ [ T ™ ™ ™ ™ ™ ™ ™ ™
< ©»IONVR QHMIO BN CRN—M TORO~ NTORD ~NTO~ OONTY ROONT WREON MWUKROO NOWVKND
=) NENNN XOXKEX VXN NRA00 O000~ mmomom NNNNN NOOGE Hmree STTRH BBVBO © 0000
S| g===== S222T EX222 222RR RRRRF Snann NNV V[NSY ORIIT IIIRG R288% 28888
« L] ™ (] ™ ™ (] ™ [ ™ (] o
LOIvON0 TNTOW NANTO RO~ NE ORO—~N TOROO NTWIO ONTWVNR WONMWY NOONM VN O — Mmoo
o RN 00000 VOOIPO CROO0O0 OCO—r—~ ~mmrdl NANNNN MMOOME HEetd STNBY BBBOGC ©O0 0D~
D £ P e e e e v vt pmd e et et et e ped el o st et i gt ot et =0t st ot pmt o pmd ot vt o et ong o=t vt Pt ot
&
Ll [ ™ (] ™ (] [ ) [ ] (] (] [}
o SAJJQJ NPOD —~NwON~ NONTV FROONT VRDON MOMANO NMWHD ONMWD WVO=MN VROO=M WVOWOD =
g RPN ow COaGo ocCod aaofT NRAeA AAR®e anune Qann nen aae i -
® ghBad RBBBB 22223 ROOOOC OO0——m —~= =N NNNNM OEOOOMEH $TEEE *0 ©© ©®©
] ~ ~ N ™ ™ ) ™ ™ ™ ™ ™
O D =N VORROO NIVNRD ONTOHN NONMY ROONM VRO~ MO0 —“OVNOP O-MEO WO~ MF VOO —~m
< SIS 000 00000003 OGO OO 2 Qe NN NANGE MOMOT Yords BBVVY VOGO ~
- m444 ¥ FveIT STTTT 232RB 33353 zaNNg daaoc R3383 Z323 BR338 BRBKE BI8LEH
- N ™ ~N ) o~ ~ ~ o~ ~ ~ o~ ~
< ORPONT NNAON MURNO NMNRD ONMVEY PVO—~MID VN =M VOO~ w0 —~MEOR CmANTO RO —N
o ISD00000 WRBND NRAPHO OOODOS —rm e N NANN NNOO® ¢ HRTTE NVVOVBY BODOE OONNN
— m33333 IMMMM MEOOMeE 4““”4 4““““ ﬂﬂ44ﬂ 4044“ “ﬂﬂﬂ‘ COOEY CEEEY FPEEVVEYT VPVEEWEW
N N o~ [ o~ o~ o~ o~ ~ [ o~ N
V CRONMN ~BONM VOO MNORO ~MNLIO O~MIE WO—~MT VNN~ CTONRD—~ NETOND “NTOr~ ooOoNTwH
REREE BHRES RGOS Cece . o oo® QONve ®wo~mnv exa- B v dd Gednn CeeGEe Erme
T | g NNQRK RRIRX ARRRS 82885 ==z=3 SAIVY (w88 88883 33338 38888 23888 B’LG6GS
N o~ ] o~ ~ o~ o~ ~ [ [ N N
- CONMND MO-MN VRO~M WOWR— MEOWO ~OITON P NTO DT ©N ey CTOROO NETNRO ONTWN
- WVWONVWW WRDDRD BODOE OOOD™ mmme—m NNNAN o MM OOYET TEENBN NHNNG COOOO KNNNN
~Sadatalats =2222 22R8RR] RKRRRI =I~an NUNAN UJTR] []IIT IIIR]R BRQRR L8RBRR RKKRAN
N L] L] o~ o~ o~ o~ o~ o~ ™ ) N
o
™ @m0 Ow OHONTD VM DOP~M CTOND~ NFORD ~NTO~ CONTDY NOONT VROAON MVKNO NMWVkW
- VRVOR FRRRPP AROOO OOC—— —~mmal NANNNN OOGO0 OTTTE STVVBN VBVEO BOOGN ~NKLN
m ey e et et oy e g ey =y et = et "=y vt o=y o=y — e L e K K] — - - [l ] lalalal e
N N ™ o~ ~ ~ o~ o~ o~ ~ N N
©OANORNR INCOD DANTD RNO-NE ORD~N CTORGO NENRE ONTWA BONMH NOOMNM BRVO~ MNONO
= 00 06 60 . o .QW .......................................... 6.6.677 -4.7778
~ m$555 22AR3D [OOO00 COF—m ~——NN NNNNG GMMEM FIFFT *UBBE BNOSOO
- - - o o N o~ o o o N N
= OmNme VO~
WS O—~NMET WO ~ * NONOD - ~oR
= E So==S SSR%Z RNNRI [ERIR 2033 29533 QFULT 29N%e 83333 23533

2-24



Fivi 6-300

Table 5a. Conversion of Time to Arc
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Table 5b. Conversion of Arc to Time e
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Table 5¢c. Conversion of Degrees, Minutes, and Seconds to Mils

FM 6-300

Degrees
Deg Mils Deg Mils Deg Mits Deg Mils Des Mits ‘u Deg Mits
1 17.78 31 581.11 61 1084. 44 91 1617.7 121 2151.11 181 2684, 44
2 35.56 32 568.89 62 1102.22 92 10:35. 50 122 2168, 8 152 2702.22
3 53.33 3 586,67 63 1120.00 3 1653.33 123 2186. 67 183 2720.00
4 71.11 34 604.44 64 1137.7 94 1671.11 124 2204. 44 154 2737.78
L) 88.89 35 622,22 85 1155. 56 03 1688.89 125 2222,22 156 2755.56
6 106.67 f 36 640.00 66 1173.33 96 1706.67 126 2240.00 156 2773.33
7 124.44 | 37 657.78 67 1191.11 Wy 1724. 44 127 2257.78 187 2741.11
8 142,22 38 675.56 68 1208. 89 YR 1742.22 128 2275.56 158 2808.89
9 160.00 39 693.33 69 1226. 67 ys 1760.00 124 2293.33 159 2826.67
10 177.78 10 711.11 v 1244.44 100 1777.78 || 130 2311.11 160 2844. 44
11 195. 56 41 728.89 i} 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 1848.8Y 134 2382.22 164 2915.56
15 266.67 i LL) 800.00 75 1333.33 105 1866. 67 135 2400.00 165 2933.33
16 284. 44 i 46 817.78 76 1351.11 106 1884. 44 136 2417.7 166 2951.11
17 302.22 A 47 835.56 77 1368.8Y 107 1402.22 137 2435.56 167 2968. 89
18 320.00 418 853.33 78 1386. 67 108 1920.00 138 2453.33 168 2986.67
19 337.78 49 71.11 79 1404. 44 109 1937.7 139 2471.11 169 3004. 44
20 355.56 50 888.89 80 1422.22 110 1955. 56 140 2488.8Y 170 3022.22
21 373.33 | 81 006.67 81 1440.00 111 1973.33 141 2506.67 171 3040.00
22 391.11 52 024.44 82 1157.7 112 1991, 11 142 2524. 44 172 3057.78
23 408.89 53 942.22 83 1475.56 113 2008. 8 143 2542.22 173 3075.56
24 426.67 54 960.00 84 1493.33 114 2026. 67 144 2560.00 174 3003.33
25 444.44 55 977.78 85 1511.11 115 2044, 44 143 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 1449 2648.89 174 3182.22
30 533.33 60 1066.67 90 1600.00 120 2133.33 130 2666.67 180 3200.00
Miautes Seconds
Min Mile Mis l Mils Min Mils Sec Mils Sec Mils Sec Mils
1 0.30 21 6.22 41 12.15 ] 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
S 1.48 25 7.41 45 13.33 ) 0.02 25 0.12 45 0.22
6 1.78 20 7.70 46 13.63 6 0.03 2A 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 13.22 8 0.04 28 0.14 48 0.24
9 2.67 29 8.59 19 14.32 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 9.18 52 15.41 12 0.06 32 0.16 52 0.26
13 3.85 33 | 9.7 53 15.7 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 0.0Y 38 0.19 38 0.29
19 5.63 39 11.56 59 17. 48 19 0.09 39 0.19 50 0.29
20 5.93 40 11.85 6C 17.7 20 0.10 10 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 (sign always +).

Nonhing Funetion XV Diff. log XV I Dig. Northing Function XV Diff. Log XV Diff.
n
0 ol 4100 3 — 310,000 | 1585.0 ::; 3.20003 };:;
1,00 sa09| 31| o7osse| IO 320,000 | 1636.3 S3| s.2138 o
2,000 [ 10218 3109 1o00a7| 30009 330,000 | 1687.5 el 3222 oo
3,000 | 15.327 s 100 | 1.185e6 | 17900 340,000 | 1738.7 a1 324022 o
4,000 2043 % 1.31040 350,000 | 1789.9 2| 3.25283 .
n n
5,000 | 25.505 | 218 47 hot 360,000 | 1841.2 31 s.2s10 a
6,000 | 3065 | . U 1.48649 0604 370,000 |  1892.4 513 | 3-27701 1162
7,000 | 35.763'| 3100 155343 2800 380,000 | 1043.7 13| 3.28883 e .
8,000 | s0.872| 1% 161143 gy 300,000 | 1995.0 31 3.2000 s
9,000 | 45.981 ' 1.66258 400,000 | 2046.3 31 3.31007
10,000 |  51.000 :ilg 1.70834 3;‘;‘(7)3 410,000 | 2097.6 g:g 3.32172 :g;g
20,000 [ 102.18| 3-8 | 2 00937 s 420,000 | 2148.9 23| 3.3 oo
30,000 [ 153.27 | 3001 2ligsee | 17908 430,000 | 2200.2 131 33a28 o
40,000 | 204.36 | 3% | 231000 b 440,000 | 2251.5 13| s.3s2a ol
50,000 | 255.46 101 5 40732 450,000 | 2302.9 41 3.36228
00,000 | 306.55| 3% 24ms0| 728 160,000 | 28842 33 337184 o
70,000 | 357.65 | 311 255348 o0 470,000 |  2405.6 M3 samz o
80,000 | 408.7¢ | 3% 1 261145 b 480,000 | 2456.9 3131 3.30030 pois
00,000 | 450.84 | 31101 2 6261 e 490;000 | 25083 141 330038 ot
100,000 | 510.94 10| 5 70837 500,000 | 2559.7 4| 3.40810
110,000 |  562.05 g::; 2.74078 ;;;; 510,000 | 2611.1 g:; 3.41682 :‘::-
120,000 | 613.15 | 1101 2078757 A 520,000 | 2662.6 3 3.z vt
130,000 | 664.26 | 5111 | 282234 sl 530,000 | 2714.0 24l s.men o
140,000 | 71538 | 31121 285454 o 540,000 | 2765.4 M| saarme s
150,000 |  766.49 : 2.88451 550,000 |  2816.9 S| 3.44977
160,000 | 817.61 :Hg 2.91255 :gg: 560,000 | 2868.4 ;:: 3.45764 ;78;
170,000 | 86874 | 3113 2 03880 s 570,000 | 2019.9 0| 3.4es87 Lk
180,006 | o19.87 | 21131 3ega7s bt 580,000 | 2971.4 So 3.am28 T
;ggggoo 7022011) a3 2.0m22 it 500,000 | 3022.9 2| sas0a2 Tas
. . 3.00049 600,000 |  3074.4 3.48776
;;g.(;:g 1073.3 g:f 3.03072 gégg 610,000 | 3126.0 g:g 3.49499 ;fg
) [] llz . g ° . ° »
mu| s h)dem| mel el Y owligm
240,000 | 1226.7 SLL o 0887y 18811 ci0.000| 32807 516 3 51507 689
250,000 | 12779 SL.21 3 0650 1776 650,000 | 3332.3 SL.6 ) 5 52074 677
260,000 | 13291 51.2 o 1706 51.7 | . 669
270,000 | 1380 3 51.2 3:53953 1641 g‘;g'g :fg;'g 51.6 jgz;g 657
280,000 | 1431.4 SL1| S ss76 1579 680,000 | 3487.3 SLT 1 3 54249 649
200,000 | 1482.¢ LR g 1526 : : 51.7 | 3-42% 639
o0 | 826 212 samee byt 600,000 | 3530.0 35| 3.5888 o
' . 3.18577 | 700,000 | 3590.7 3.55518
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Table 6. Convergence—Continued

FM 6-300

Nerthing Funztiton XV Dig. Log XV Dif. Northinz Fuestion XV Difd. Leg XV Did.
760,000 | 3500.7 5L.7) 3 55518 630
710,000 | 36124 gi T 35130 gf,:, 1,160,000 | 5692.3 gg.s 3.77750 B
720,000 | 3694.1 37| asemn G20 1170000 | enss.1 52'3 3.78140 g‘;’;
7 . 5875 .
730.000 | 3745.0 23| a.s730 B30 1eo.cc0 | ess.0 .51 a.zssi0 3o
760,000 | 3707.6 5.7 1 3.57051 B3l 1aso000 | eiso 291 a.resm
750,000 | 3849.4 ‘81 3.58530 1,200,000 | 6203.8 52.9 | 3 70208 372
760,000 | 3u01.2 ‘:::'3 3.50120 ;3; 1,210,000 | 6238.7 ‘g'g 3.7033% ggg
5. oy e .
?lg% m:; 51.8 gigzao 565 :gg 6362.; 83.0 3%1 363
780, 51.9 550 1230, : s3.p | 3-80384 361
700,000 | 4058.8 391 a.c0m8 5l 120000 eass 3.11 a.eoras
£00,000 | 4108.7 91 3.e1370 1,250,000 | 6468.8 01 3 81082 337
810,000 | 4160.6 S0 soe Sl 120,000 es210 32| a.eu37 353
820,000 | ¢212.5 S0 | 362080 32| 120000 es7s. ‘g'g 3.81760 gg
830,000 | 4264.4 e IR M20 1.2s0000| 08283 22| s.s2m0 3%
840,000 | 4318.4 5201 a.cas2 201 vesocoo| essrs 22| .28
850,000 | 4368.4 01 361032 : 1,300,000 | 6734.7 2| 3 82832 s
2. :
820,000 | 4420.4 pid 01 3.0e580 g;; 1,310,000 | 6788.0 gg 3.8317¢ ﬁg
870.000 | 4472.5 22.31 a.0s085 o1 a;co| csns 32| 38810 0
820,000 | 4524.5 .01 3.05857 220 13000 esosr 331 s.sass2
§20,000 | 4576.6 20| 3.ea05s wal 13000 exs.o 39 a.8use 33
£00.000 | 4628.7 11 38518 1,350,000 | 7001.5 5| 3.83510 333
010,000 | 4es0.8 35| a.er03 o2 1aeocco | 70800 321 3.5 330
930,000 | 4733.0 22| a.0518 &l 13000 71084 pospdl IR L 328
930,000 | 4785.2 .21 3.670% ol nasocw| 70 53-2| 3.8ss08 32“
40,000 | 437.3 .11 s.eme0 91 naso,000 | 72158 ool a.ssear 3
020,000 | 48S9.6 3| 3.e8927 1,400,000 | 7289.1 81 388148 a2
20,000 | 4941.8 g‘g 3.60389 223 1,410,000 | 7322.7 g'g 3.80487 310
870,000 | 4e26.1 23| 3.00n0 w2l newom| 7764 7| 38878 g:;
020,000 | 5048.4 223 a7 4521 1.e30,000 [ 70301 27| 3.870m e
20,000 | 5098.7 2.31 3.70748 H81 140,000 7483.9 o3| 3.ems
1,680,000 | 5151.1 52.4 1 3 71100 1,450,000 | 7537.7 81 387728 an
,010, 5203.4 gg'z 3.71629 zgg 1,460,000 | 7501.5 ‘;’33'3 3.88033 g';’
:gm ;;szosg.g 82.4 ::: 72405 431 :':;g'gg ‘7:493':‘; 53.9 gssmg 305
1039, 5303. 52.5 427 1469, 7890. 3.0 ¥ 303
1,060,000 | 5380.7 251 armz 270 vaso,co0| 7782 39| 38808 Foc
1,080,000 | 5413.2 51 373345 1,500,000 | 7807.2 01 3.89250
52.5 420 . 54.0 ) 200
:.m.m 5465.7 3251 a.7ares 4204 1,500,000 78812 301 3.8050 e
'070.000 |  5518.2 .51 a.1a18 asl  1sw.000| 79153 1] 30807 s
1,680,000 | $570.8 81 3 74502 1,530,000 | 7880.4 11 300143
1,000,000 | 5823.4 g'g 3.75000 m 1.510.000 | £023.6 ﬁ'g 3.00437 ?929;
1,100,000 | 5876.0 81 3.73804 1,550,000 | €077.8 2| 3.00720
52.6| ... 401 5.2 201
g.:;g.% 5728.8 5291 s.75208 a0 uso00 | e132.0 221 3.910% s
1120, 5781.3 211 370308 31 1s0,c00 | sres3 231 3.01300 o7
1,130,000 | 5934.0 5271 37007 ool 1.520,000 | s200. R3] a.0130 dd
1,140,000 | 5888.7 22-7| 370087 001 om0 | sse H31 3088 ot
1,320,000 |  5039.5 81 377375 1,800,000 | 83¢9.3 41 3.02185
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Table 6. Convergence—Continued

Norhicg ootk 8BY Big. g RY B4, NMorbleg Fucatton AY Bid. Reg XYV ,
1,600,600 | ©00.9 8.4 1 g emres
5,010,000 | co09.0| B3 g.emag 5,050,680 | 16806 ¥ 51 o.00me 24
1,620,600 | ©463.8 g | 80773 Sel 207000 | 10288 5 | 4.09005 3
2,699,620 | 0812.0 ou g | 808007 ool soo000| 0 oy | .04210 226
1,600,600 | 0887.¢ o's | 8.00%8 ool 300,000 107 5y | 9.0 224
1,060,000 | £952.0 @ | 3.03801 3,100,600 | 11133 4.04087 223
8.9 274 87 522
g.ggg.ggg g;?.z P gg% ool sa000|  1noe 5| a.ca0m 2
670, ) “arla ool zamiem |  nase gy | .06109 2
1,600,600 | 0708.3 s | 8.0 ool 2120000 | 11208 | a0sme
1,680,000 | 0241.0 oo | 39080 S0 | 2,100,000 | 11381 5 | 6.08843 323
1,769,600 | o080 21 3.00010 2,180,000 | 11418 4.06789 a1
1,710,030 | 00%0.8 ﬁ'g 3.06108 g: 2,100,000 | 11478 571 4 .06078 310
1,750,600 | ©003.7 91 3.03402 2,170,000 11833 81 4. 0104 219
1,730,000 | £000.7 gg'g 3.05716 ﬁ 2,160,000 | 11360 871 4.0308 214
1,740,080 | 0118.7 on o | 3.00070 23| 210,000 | 11048 g? 4.03826 aty
1,760,030 | ©170.0 1| 3eszm 2,500,600 | 11708 4.03987 212
83.3 %90 ) 21
1,7¢0,630 | ©3%6.0 oo | 3.cae01 mo| 220000 1763 s | 4.07082 mg
g.gg.g £261.3 2 | 3.0070 ol 2580000 12 4.07285 el
, 769, ©330.4 ) 3.07018 2,220,000 11879 =1 4.07478
1,760,030 | 9301.7 gg'g 3.07276 ggg 3,300,600 | 11087 4.07680 212
1,089,600 | ©4¢7.0 31 3.075% 3,280,000 | 11096 8 { 4 07000 210
1,010,000 | 9802.4 g'g 3.07763 gﬁ 3,320,000 | 13063 4.02110 210
120,000 | 0807.9 658 | 4.08036 ol 2,270,000 | 12111 o | ¢-03918 s
A HE I
’ ’ . %.0 . 249 [ ] [] w 4!@7&8
1,060,000 | ©0724.8 3.98787 3,300,000 | 13206 4.08030 :
1,000,030 | ©729.1 o | 3.000% ggz 3,310,080 | 12344 8 4.00100 £e3
1,070,000 | 9835.0 85.7 1 3. cons) 2,320,000 | 12002 81 4 00300 78
1,650,000 | 0801.0 ;‘;'g 3.60527 ggg 2,320,000 | 12061 81 400885
1,620,000 | ©047.4 o | 3ot | 230,600 | 12810 g 4.09787 202
1,080,600 | 10009 91 400013 2,350,000 | 12878 4.62081 2
1,010,000 | 10080 5| a.0028 221 2.30,000| 1203 2| s 260
;,ggg,g :8:;? 58 4.00407 230 2,370,000 12395 30 4.10363 %
Lo | tor7) | «.core agp | 2,080,000 | 12784 o | 410808 x
840, 21 o078 2971 200,000 | 12013 oo | 4-10768
1,080,000 | 10283 401212 2,400,000 | 12972 4.10235 209
B 236 80 :
1,020,000 | 10330 4.01448 2,010,000 | 13931 1.11163 163
g.gzg.oc{g 10303 g; 4.01687 gfg 2,420,600 | 12000 % 4.11361 :gg
029, 10452 401020 2:430,000 | 13040 4.11388
1,080,000 | 10308 :,,:i;’ 4.02152 ggﬁ 2,400,600 | 13109 € 4 yarsy 160
2,000,600 | 10885 4.02387 : 2,450,000 | 13168 81 41102 108
2,010,600 | 16021 1 402617 B0 5 400,000 | 1323 AR 207
2,020,000 | 10378 ‘Z 4.02849 ;}3 2,470,000 | 13287 80 1334:2 199
2,080,030 | 10734 21 «.0n070 sy | 2980000 | 13347 €1 4 12538 105
2,800,000 | 10701 o7 a.0a30 |  2.4%0,000 | 13408 891 4 12730 102
2,000,600 | 1030 4.03333 ; 2,800,000 | 1385 €[ 412020 169
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Table 6. Convergence—Continued

FM 6-300

Northing Function XV Diff. Log XV Diff. Northing Fuonction XV Diff. Log XV Diff.
2,500,000 { 13466 60 1 4 12024 194

2,510,000 | 13526 gg 4.13117 :gg 2,060,000 | 16305 2 4.21232 :gg
2,520,000 | 13586 | 413300 ool 297,000 | 16369 81 42102 o
2,530,000 | 13646 1 s135m o] 298,000 | 16433 Al a2sr2 e
2,540,000 | 13706 0| a3 ool 2.9%,000 | 16497 1 aam0 108
2,550,000 | 13766 4.13881 3,000,000 | 16561 4.21000

2,560,000 | 13826 gg 4.14070 :g 3,010,000 [ 16628 :‘5 4.22079 :;f,’
2,570,000 | 13886 %01 414208 ] 3.02,00| 16690 8| 42226 e
2, 580,000 13947 60 4.14448 187 3,030,000 16755 64 4.22414 166
2,500,000 | 14007 01 414835 ol sow000] 16810 81 422580 1o
2,600,000 | 14068 4.14823 3,050,000 | 16884 4.22748

2,610,000 | 14128 g‘l’ 4.15008 :g? 3,060,000 | 16049 :g 4.22014 :gg
2,620,000 | 14189 orl 45105 ol 301,000 170M4 S| 4208 e
2,630,000 | 14250 o1 s.s381 ‘s | 3.080,000| 17079 o | 4.2828 10
2,640,000 14311 61 4.15567 185 3,090,000 17144 65 4.23411 165
2,650,000 | 14372 4.15752 3,100,000 | 17209 4.23576

2,660,000 | 14433 g: 4.15036 :g 3,110,000 | 17274 g 4.23739 :236
2,670,000 | 14494 o | 4810 ol 3,000 17340 o1 423005 oo
2,680,000 | 14555 S11 a.16301 o2l 3.130,000 [ 17408 81 420070 o
2,690,000 | 14616 81 a6 2l 3000 1an 81 sz 1o
2,700,000 | 14678 4.16667 3,150,000 | 17537 4.24396

2,710,000 | 14739 :; 4.16847 :gg 3,160,000 | 17603 gg 4.24559 :gg
2,720,000 | 14801 21 aarom 2| sam,000 | 17660 8] 129 et
2,730,000 | 14862 o 17208 13l 380,000 1773s %, 42188 102
2,740,000 | 14924 o2 417380 ol 319000 17801 81 425048 o
2,750,000 | 14986 1 417569 3,200,000 | 17868 4.25208

2,760,000 | 15048 gz 4.17748 :;g 3,210,000 | 17034 g‘; 4.25368 :22
2,770,000 15110 pot 4.17926 178 3,220,000 18001 66 4.25530 15;
2,780,000 | 15172 o2l 41108 el 3,220,000 | 18067 S5 425080 b
2,790,000 | 15234 521 41828 Tl a.240,00 | 18134 671 425849 e
2,800,000 | 15296 4.18458 3,250,000 | 18201 4.26010

2,810,000 | 15350 81 418830 :;g 3,260,000 | 18268 2.7, 4.26169 1%
2,820,000 15421 63 4.18811 177 3,270,000 18335 68 4.26328 lG.l
2,830,000 | 15484 5| 418088 el 3.280,000 | 18403 @ 4.2 o
2,840,000 | 15546 o2l 41062 el 3290000 | 18470 ST| 420047 oo
2,850,000 | 15600 4.10338 3,300,000 | 18538 1.26806 :
2,860,000 [ 15672 g 4.19512 :;; 3,310,000 | 18605 g; 1.26963 :g
2,870,000 | 15735 | a.1068 ol 3.320,000 | 18073 @1 s 158
2,880,000 15798 63 4.19860 173 3,330,000 18741 8 4.272¢7 158
2,890,000 | 15861 o | 420033 ol 330,000 18809 1 12737 18
2,900,000 | 15024 4.20205 3.350,000 | 18877 4.27503

2,910,000 | 15987 %1 420877 ol s.as0000] 1894 @1 421790 1%
2,920,000 | 16051 K| 420850 ol a.3m,000| 19014 | 427007 18
2,930,000 { 16114 o) 420720 ol 3,380,000 | 19082 S| 428002 !
2,940,000 16178 64 4.20892 172 3,390,000 19151 68 4 .28219 154
2,950,000 16242 4. 3, 400,000 19219 | 3 28373
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Table 6. Convergence—Continued

Northing Fubetion XV Diff. Log XV Diff. Northing Function XV} Dift. Log XV Diff.
3,400,000 10219 681 4 28373 154
3,410,000 | 19288 gg 4.28520 :: 3,860,000 | 22532 75| 4.35280 145
3,420,000 19357 20| 4-28684 1ol 3.870,000 | 22608 ;g 4.35426 146
3,430,000 19427 o 42880 15¢| 3.8%0,000 | 22683 o | 435570 144
3,440,000 19496 oo | 4.28005 153 3,890, 000 22759 76| 435715 :::
3,450, 000 19565 4.20148 3,900,000 | 22835 4.35860
. 7 155 76 144
3,460,000 19635 7 4.29303 3,910,000 22011 4.36004
3,470,000 19704 Sg 4.20455 :ﬁ 3,920,000 | 22088 71 436150 146
3,480,000 19774 | 4.20600 1oa |l 3.9%0,000 | 23064 7‘7’ 4.36293 143
3,490, 000 10844 | 4.20763 153 | 3:940,000 | 23141 77 4.36438 145
3,500,000 19914 4.20016 3,950,000 | 23218 77| 4.38582 144
70 152 77 144
3,510,000 | 19984 4.30068 3,960,000 | 23295 4.36728
3,520,000 | 20055 ;; 4.30222 :g; 3,970,000 | 23372 :’I; 4.36870 :::
3,530,000 | 20125 | a.3037 121 3.980,000 | 23450 2| 4-3m014 by
3.540,000 | 20196 1 asoser ol 390,000 | 23527 7| asns
3,550,000 | 20267 4.30679 4,000,000 | 23605 4.37300 13
70 150 78 144
'm' 7 .,
35707000 | 20408 W ke | U oo | zwrer 8| 4 lse| 142
3,580,000 | 20480 2| aanz 10l 4,030,000 | 23840 ;g 4.37731 145
3,590,000 | 20551 | a3 1ol 4,040,000 | 23018 5| 41872 m
3,600,000 | 20622 T 4 31433 4,050,000 | 23997 4.38016
3,610,000 | 20694 2| s.3s84 ol 4,060,000 [ 24076 91 438158 142
3,620,000 20766 71 | 4.31735 1:; 4,070,000 24155 ;9 4.38301 143
3,630,000 20837 79 | 4.31884 " 4,080,000 24234 791 4 38443 142
3,640,000 | 20909 75| 4.32033 1ol 4.00.000 | 24313 o | 4.3858¢ 141
3,650,000 | 20082 3| 4.32185 4,100,000 | 24303 4.38727 43
3,660,000 | 21054 ;g 4.32333 ::g 4,110,000 | 24473 80 |, 38860 142
3,670,000 | 21126 3| 43282 1ol 4120000 | 24553 80 | 4 30010 141
3.680.000 | 21199 | 4.3263 el 4130000 | 24633 g 4.30152 142
3,690,000 21272 5| 4-3281 o] 4140000 24713 a1 | 4-39283 141
3,700,000 | 21345 4.32930 4,150,000 | 24794 11 4 30435 142
3,710,000 | 21418 Zg 4.33078 ::g 4,160,000 | 24874 80 | 4 30575 140
3,720,000 | 21491 | 433226 | 417,000 | 24055 811 4 39718 141
3;343&0 2165?8 2| 4.33373 ol 4180000 | 25036 g; 4.30856 :3
740, 21 4.33522 4,190,000 | 25118 4.39099
3,750,000 | 21711 73| 4 33068 461 200,000 25190 81} 4 40138 139
3,760,000 | 21785 1 4.3 ::g 4,210,000 | 25281 821 4 40279 141
3,770,000 | 21850 74| 433063 ol 4220000 | 25363 821 4 40420 141
3,780,000 | 21923 75| 4300 Ll 420,000 | 25045 82| 4.4050 10
:;. 790,000 | 22008 v | 430258 el 4260000 | 25527 g 4.40700 140
,800,000 | 22082 14.34404 4,250,000 | 25610 4.40841 141
3,810,000 22157 75 . 147 25692 82 40080 139
3,820,000 | 2223 74 ::::165;‘15 145 :%g 25775 & :'mzo 140
3,830,000 | 22306 51 4 34842 146 1 280,000 | 25850 841 44128 141
’ ’ l
3,840,000 22381 75 146 83 139
peibeod B 7o | 4.34088 ol 4200000 | 25062 a3 | 441400 1
» S0, 457 4.35135 4,300,000 26025 4.41539
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Table 6. Convergence—Continued

FM 6-300

Northing Funetion XV v Dift. Log XV Dift. Northing Funcion XV DIf. Log XV Diff.
i
1
4,300,000 | 26028 8| 4 a5 39
84 140 700,000 | 30117 M s 138
4,310,000 | 26100 M1 a0 ol 4700, oa | 4 o
4,320,000 | 26183 4.41810 ol 477000 30212 oo | 4.48m8 ol
4,330,000 | 20277 841 4 41058 ool - 4,780,000 | 30307 oa | 4-48104 128
340, 85 2008 4,700,000 | 30403 4.48202
4,340,000 | 26362 4.4 1700, o 1
4,350,000 | 26446 84 | 4 42230 1381 4'800,000| 30408 4.48427
’ ’
130 ) 96 137
4,300,000 | 20831 :g 4.42375 ol 4810000 30504 o7 :.::mm il
4,370,000 | 26816 4.42514 11 482,000 30001 ol 4 A
4,380,000 | 20702 86| 4 42654 18l 40,000 30787 oy | 4.48837 130
4,390,000 | 26787 85| 4 42702 ' 4,840,000 | 30884 o7 | 4.48073 137
4,400,000 | 20873 88| 44202 140 480,000 | 30081 1.49110
’ [
137
86 138 : 081 4 40247
4,410,000 |  200%0 S| 4.43070 o | 4.800.000 utl);g o | 4-4mst A
4,420,000 | 27045 8| 4.43200 ol 4s0000| 3 op | 441080 a7
4,430,000 | 27131 ol IPREEY 1ol 4880000 31275 o8 | 4-49520. 136
27218 4.43486 4,800,000 | 31373 4.40050 130
M;g.g 27308 87 | 4. 43624 1381 4000000 31472 0 440702
4,450, - ,000,
. 138 . 08 135
4,460,000 | 27392 :; 4.43762 el 4010000 31570 100 :.40027 128
4,470,000 | 27470 571 4.43000 ol 402,000 | 31670 . .sooas'mo 128
4,480,000 | 27567 81 444020 7| 40,000 | 31709 100 | 430200 s
' 27654 87 | 4 44176 4,040,000 | 31800 4.50337 ol
4,490,000 % 128 1oo | 450007
4,500,000 | 27742 444314 4,950,000 | 31069 L5047
8 139 ) 101 |, roato 137
4,510,000 27831 gg | 4-44453 137 4.?90.000 :‘5‘.’;8 1001 el 133
4,520,000 | 27919 bod IR el 40000 | 3217 wp | 120743 et
4,530,000 | 28008 4.44728 ool 4,980,000 | 2272 log | 4.088 o8
) 28007 89\ 4 44866 : 4,090,000 | 32373 3| 4.51018 e
. 350000 28186 80 | 4 45003 137 | 5000000 | 32475 102 4 51153
4,550,000 1 . 1000, .
137 one 02| 136
4,560,000 | 28275 gg 4.45140 1?;8 5,010,000 | 12577 i 1.:.,:521 28
4,570,000 | 28365 | 4.40278 ool sow,000 | a7 log | 4-51427 13
4,580,000 | 28455 ped IEREHT 13| o000 a2 o 4....1._,33 ol
4,500,000 | 28545 4.45553 : 5.040.000 | 32883 pad BREST 30
4,600,000 | 78635 P14 45600 137 | 5,030,000 | 32088 4.51836
’ [ .
. 104 . 136
4,610,000 | 28726 0L} 4 45828 138 | 5 060,000 [ 33002 oy | 451072 phod
1620, ot 3 137 5,070,000 | 33106 4.52100 7
4,020,000 28817 a1 4.45965 137 5,070, 4al 104 AR 135
4,630,000 | 28008 o3| 4.46102 1oa | 5.080,000 | 00 A e
4,640,000 29000 o1 4.40240 146 5,0‘)0,3:; .:::f(l);; 105 ‘.;;517 136
4,650,000 | 20001 1.46376 5.100, 335 52
92 137 ” reaiey @ 105 1.32653 130
4,660,000 | 20183 a2l 4.40013 bia | Slwo00 | s toa | 13205 o
4,670,000 | 20276 ool 446651 ot 120,000 | 721 og | 1370 ol
4,680,000 20368 U; 4.46787 148 5, 130,000 :i:;s_.l. 100 : . .'&;;., 130
4,690,000 20461 4.46925 - 5, 140,000 KEHXR] 07 ! . R4 137
4,700,000 20554 9147062 147 5,150,000 31040 4.33190
: 136 . _— 107 | piaa 136
4,710,000 | 20047 il EFRIES bg | 300,000 | 314 o :.;.}.7;; 130
4,720,000 209740 ')‘l 417334 137 | 0,170,000 .“‘.Jl, 108 ‘.-:’m 137
4,730,000 | 29834 M| v BT sasoo0 | e log | 33008 130
740,000 | 20928 M 17008 L soo0000 [ 31470 ped IR 57
4, ’ aH - e PR 34579 4.53881
4,750,000 | 30023 4.47745 5,200, 000 5 .
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FM 6-300

Table 6. Convergence—Contirued

Northing Funetion XV Dlﬂ Log XV Difl. b Northing Funetion XV Diff. Log XV Diff.
5,200,000 | 34570 109 | 4 sags: 137
5,210,000 | 34688 ;g 4.51018 :?“7; 5,660,000 | 40006 1281 60213 140
5,220,000 | 34797 19| 454154 131 570,000 | 40134 :g 4.60351 '33
5,230,000 34007 4.51201 : 5,680,000 10263 4.60491 1
5,240,000 | 35017 ::g 4.54428 :gz 5,600,000 | 40303 130 |4 60631 140
5,250,000 | 35127 1.54364 1 5.700,000 | 40323 130 | 4 o770 139
5,200,000 | 35238 el IR | sTo000 | s063 15y | 4.60009 e .
5,270,000 | 33319 | 1.51838 ' 5720000 | 10781 311 61040
e o 111 > 36 P £, :
5,280,000 | 354641 2| 45474 el 5730000 | 40916 1321 +.018 140
5,200,000 | 33572 e BT 6| 3.740.000 | 41048 321 5 61320 140
5,300,000 | 25684 1 4.55207 5,750,000 | 41181 133 | 4 61470 141
)
3,310,000 35747 ::Z 1.55385 :,:f 5,760, 000 1314 1331 4 61610 1o
3,320,000 | 33910 e | 435522 el 3770000 | 41447 133 | s.61790 139
5,330, 000 36023 1y | 4-59638 ap | 3780,000 41382 13, | 46181 142
3,340,000 | 36137 M 58705 el 3,790,000 | 41716 3414 62030 1
5,350,000 | 36252 4.55033 : 5,800,000 | 11852 136 1 4 62172 142
5,360,000 | 36366 1:", 4.56070 :;; 5,810,000 | 41088 136 | G313 141
5,370,000 36481 e | +-30%07 el 5,820,000 | s2124 136 | 4 62433 140
5,380,000 | 36397 e | 456343 e 3,830,000 | 42261 :gi 1.62501 141
5,390,000 | 36712 113 | 456481 i | siesoo00 | 2308 1oy | 4-62735 1
5,400,000 36820 4.56619 : 5,850,000 | 42337 301§ 62877 142
5,410,000 | 36845 1ol 456750 | 800,000 | 42675 138 | a.c3017 140
5,420,000 | 37062 11s | 4-90893 sl 5,870,000 | 42814 1391 3 63 142
5,430,000 | 37180 e | 437031 el 5,880,000 | 42054 HO |4 63300 141
5,440,000 | 37208 ne 1 asnoe e b 5.800.000 ] 43005 Bl 63443 143
5,430,000 | 37416 4.57306 3 5900000 | 43236 ML 63383 142
. .
5,460,000 | 37335 M| 4.5 el 501,000 | a3377 M1y esm20 141
5,470,000 | 37651 o | 4578 el 52,000 | 43519 11| 4.c3808 142
5,480,000 | 37774 0 | 457710 sl 50,000 | 43662 3| 4.64010 142
5,490,000 | 37894 121 | 4-57857 ol 500,90 | 43805 H3 1 4 ens2 142
5,300,000 38015 1.57996 5,050,000 | 43950 131 4 64206 144
5,510,000 | 38136 el PR 121 s.000.000 | 1004 M1 Gaa38 142
5,520,000 | 382537 132 | 458271 il 5,970,000 | 44239 ::; $.64381 143
5,530,000 38379 127 | 4-58400 128 5,980,000 | 44383 13 | 464724 143
5,530,000 38501 129 | 458547 o 5,900,000 | 44332 11 | 464867 143 .
5.550,000 | 38624 4.58086 : 6,000,000 | 44679 “| 1.63010 143
5,560,000 | 38747 :f: 4.58821 ::g 6,010,000 | 44826 ::‘7) 4.65133 13
5,570,000 | 38871 124 | 4-58063 2| 6020000 44075 1o | 4.65207 144
5, 580,000 38995 125 4.59101 1:;0 6,030,000 45124 150 4.63441 144
5,390,000 39120 120 | 4.50240 s | 090,000 | 45274 oo | 4.05385 144
5,600, 000 39245 4.59378 : 6,050,000 | 45124 4.65720 134
” o
5,610,000 | 39370 :22;;’ 4.50517 :3’: 6,000,000 | 43575 1511 4 65873 144
5,620,000 30496 D1 1.59635 6,070,000 | 45727 1521 4 66017 144
. e 127 ——ry o 140 152 660 144
5,630,000 | 39623 o4 5075 19| ©6:080.000 | 43879 Lo | 4.06161 4
5,640,000 30750 128 | 4-39034 il 609,000 | 46032 1o | 4.66306 145
5,650,000 | 39878 4.60073 : 6,100,000 | 46188 4.66451 145
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Table 6. Convergence—Continued

Punction XV Difl. log XV Diff. ’ Northing Funetion XV Diff. Log XV Diff.
46186 154 | 4 68451 145
6,110,000 | 46340 ::‘5 4.66596 ::i 6,560,000 | 54001 :g 4.73313 :55':
6.120.000 | 46495 155 ] aeorar 191 e.si0,000 [ 4284 198 | 473407 15
6.130.000 | 46651 156 | 466880 45| e.s0.000 | suais 19 | 473022 158
6,140,000 | 46807 1501 4.67031 1ol 0,500,000 | 4673 oo | a.7a177 153
6,150,000 | 46065 467177 6,600,000 | 54860 4.73933
=g | .

6,160,000 | 47123 1! 4.onn M1 cuw.om | 5000 o7 | 474088 o
6,170,000 47281 ;;..0: 4.67469 146 6,620,000 55264 109 | 474244 156
6, 180,000 47441 160 4.67615 147 6,630,000 55463 200 4.74400 187
6,190,000 | 47601 10| 4.e1ic2 7| 6.610,000 | 55083 201 47457 it
6,200,000 | 47761 4.07907 6,050,000 | 55884 4.74713

6,210,000 | 47023 :gg 4.68031 :ﬂ 6,660,000 | 56067 g 4.748T1 :";’
6,220,000 | 48078 1551 4.08195 11 660,000 | 36270 | 4.75028 il
6,230,000 | 48241 1631 4.0m42 91 680,000 | 56475 oo | 47818 1
6,210,000 | 48405 o3 | 4.08480 il 6.000.000 [ 50681 ol EPR T by
6,250,000 | 48570 4.68637 6,700,000 | 56888 4.75502

6,260,000 | 48735 ::; 4.68783 ::; 6,710.000 | 57006 g 4.75661 :g
6,270,000 | 48901 198 | 4-6a032 Mol 6720000 | 57305 oo | 473819 1o
6,280,000 | 49068 67| acmso| ML 6730000 57515 2101 475078 15
6,200,000 | 49238 oo | 400228 el e0000 | s7rr a2l aieiss ppos
6,300,000 | 49404 4.60376 6,750,000 | 57040 4.76298

6,310,000 | 49574 :;g 4.69525 ::g 6,760,000 | 58153 ";:é 4.76457 ::‘-l’
6,320,000 | 49744 1701 4.00674 ol o000 | 3836 215 | 47008 16!
6.330,000 | 49915 73| 1.00823 19 670,000 | 38385 218 | 476719 o
6,340,000 | 50087 12| 400973 ool v.1o0,000( 58803 8| 476000 el
6,350,000 50259 4.70121 6.3 (0 59021 4.77101

6,360,000 | 50433 :;: 4.70271 :553 6,810,000 | 59241 g 4.77262 ::;
6,370,000 | 50607 el 47002 ol 682,000 | sea03 22 sTmazs o
6,380,000 | 50782 170 | 4.705m1 1so | 6,830,000 | 50685 224| 4.77587 o
6,390,000 | 50058 7o | a.70m1 101 e.840,000 | 30000 ol PN 2 s
6,400,000 | 51135 4.70872 6.850,000 | 60134 4.77912

6,410,000 | 51313 :.‘,g 4.71023. :i’: 6,860,000 | 60361 g 4.78076 :g
6, 420,000 51492 1;9 4.71174 151 6,870,000 60589 229 4.782 164
6,430,000 | 51671 178 | w7325 21 G.ee0,000 | 60818 729 | 4.78403 s
6.440,000 | 51852 o) arary 12| 6.8%0.000 | 1040 ol IRt 16
6.450,000 | 52033 4.71628 6.000,000 | 61281 4.78733

6,460,000 | 52215 :g 4.71780 :g 6,010,000 | 61514 g 4.78897 :g
6,470,000 | 52399 1oy | 471832 ol 692000 617 ool AT e
6,480,000 | 52583 o] a7 1521 6.930,000 | 61085 81 470220 100
6,400,000 | 52768 | a7z ol 600,000 o222 o i 479904 e
6,500,000 | 52054 4.72300 6,050,000 | 62461 4.79561

6,510,000 | 53141 s | 4.72503 ol 690,000 | ez02 a1 aTon2s8 it
6,520,000 | 53320 o | 4.72008 2l esr0,000 | 623 2401 470805 A
6,530,000 | 53518 oo | 4.72850 ol e.os0,000 | earer 2411 4.80063 168
6,540,000 | 353708 1oy | 4.73004 il 000,000 | 6332 e | 4802 o
6,560,000 | 53899 4.73158 7,000,000 | 63678 4.80399
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Table 6. Convergence—Continued

Nerthing Funetion XV Diff. Log XV Dif. Northing Function XV Diff. Leg XV. Dis.
7,000,000 | 63678 246 |, 80309 168
7,010,000 | 63926 ::: 4.80568 :gg 7,460,000 | 76953 g 4.88623 190
7,020,000 | 64175 2e) | 4.80737 o 740000 7722 0| 4-sssis 100
7,030,000 | 64426 253 | 4-80008 1701 7.480,000 [ 77033 24 | 4-89005 ‘g
7,040,000 04679 254 | 4-81076 e 7,190,000 | 77977 a7 | 4-89197 :”
7,050,000 | 64933 4.81247 7,500,000 | 78324 4.89380
7,060,000 [ 65189 g 4.81417 :;‘l’ 7,510,000 | 78673 33;2 4.80583 194
7,070,000 | 65446 259 | 481588 2l 7.52,000 | 70025 55 | 4-89776 ‘:‘;
7,080,000 | 65705 2e1 | 4-81760 e 7,530,000 [ 79330 357 | 4-89071 :“
7,000,000 | 65966 o3| 4.81032 ol 7,510,000 | 70737 o | 490160 100
7,100,000 | 60228 4.82104 A 7.ss0,000 | 80007 4.00362
7,110,000 | 60402 :z 4.82277 1ol 7.560,000 | 80460 332 4.90558 ‘:
7,120,000 | 66758 oy | 4.82450 il 7,570,000 | 80826 360 | 4-90755 ‘“
7,130,000 67025 370 | 4-82624 iy 7,580,000 | 81195 | 4-00083 ‘“
7,140,000 67205 g7y | 4-82198 178 7,500,000 [ 81566 375 | 4-01181 :oo
7,150,000 | 67566 4.82073 7,600,000 | 81941 4.91350
7,100,000 | 67838 :;: 4.83147 :;’; 7,610,000 | 82318 :g 4.91549 ;:
7,170,000 | 68113 e | 48323 el 7.620,000 | 82000 o | 491750 o1
7,180,000 | 68389 27g | 4.83499 ol 7.630,000 | 83082 Sar | 4-9101 i
7,190,000 | 68667 Zag | 4.83675 121 7.640,000 | 83400 3oy | 49213 o
7,200,000 | 68947 4.83852 - 7,650,000 | 83859 4.92358
7,210,000 | 60229 gj 4.84029 }:’,; 7,660,000 | 84252 3.,: 4.92558 g.‘
7.220,000 69513 288 | 1-84207 178 7,670,000 84648 '400 4.92762 204
7,230,000 | 69799 2es | 4-3385 ol 7,630,000 | 85048 o | 492008 ot
;:gooo 70087 289 | 484364 1;a 7,690,000 85450 w07 | 493171 207
,250,000 | 70376 4.84742 7,700,000 | 85857 4.93378
7,200,000 | 70668 2921 | 84022 80| 2-10,000] 86266 400 1, 93584 200
7,270,000 | 70962 f‘:‘;; 4.85103 ::(', 7,720,000 | 86679 ::3 4.93791 g;
7,280,000 71257 208 | 485283 181 7,730,000 87096 426 4.94000 200
;gooo ‘;"1535 | 483184 sl 7740000 | sr516 o | 4.94200 poid
,300,000 1855 4.85646 7,750,000 | 87939 4.04418
7.310,000 | 72157 x 4.85828 ::g 7,760,000 | 88367 ] 428 |, 04629 21
7,320,000 | 72461 a0 | 4.86010 el 7.770.000 | 88707 ] ssw i
7,330,000 72767 08 | 4-86193 184 7,780,000 89232 43; 4.95052 213
;g% :1,303;; Em 4.86377 184 7,790,000 89670 3 1.95265 214
350, kY 4.86561 7,800,000 90113 i 4.95470
12
7.360,000 | 73608 32| 486146 ool 7,810,000 | 90550 ie | 4-95603 e
+370,000 74013 417 | 4-86931 185 7,820,000 91000 54| ¢-93908 217
7,380,000 | 74330 : 4.87116 7,840,000 | 91463 341 ve12s
7,390,000 74650 320 187 458 216
7:30.000 | 74850 o | 487303 a7 | 7.840,000 [ 91021 g | 4-9341 e
1400, 4.87490 7.850,000 | 02383 4.06550
324
7,410,000 | 75208 o2 | 4.87677 187 5 860,000 | 92810 166 | 4 06778 219
7,420,000 | 75623 188 | 80 471 219
7' 30000 v 329 | 4-87865 189 7,870,000 03320 "5{ 4.96997 221
+439, 75952 4.8805¢ 7,880,000 93795 4.97218
331 ’ ’
7,440,000 76283 189 479 221
7' 450,000 0017 334 | 4-88243 190 7,890,000 94274 - 4.97439 oty
+450, 4.88433 7,900,000 | 94758 4.97662
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Table 6. Convergence—Continued

Fucztion XV Dia. Leg XV Did. Neorthicg Pucattsn XV B, Leg XV Dig.

24753 ®iq 4 o702 =3

3246 g 4.07235 g 8,395,000 | 123188 Zg 5.080443 g??

$3739 W8] ceses| Z2E o,sm0,000| 1200 750 | 5.003222 i

£3235 7| a.cams 251 smico| a0 S 5088016 zec
7,000,000 | 3737 s, a.e3858 251 o.encoo | 12ssas 10 1:5.008827 oo
7,030,000 | 97244 0.987C3 8,400,000 | 123373 5. 101851
7,600,000 | 07785 1 a.eea g 8,010,000 | 137203 322 | 5.100004 ot
7,970,000 | €327 531 aeenss o | .20,000 | 12002 30 | 5107332 e
7.620,000 | 03798 ool IR0 20 880,000 | 13008 o | 511022 il
7,220,000 |  ©€2310 sea | a.c070 20 s.ao000 | 1emse | 5.3z 2800
8.000.000 |  €2260 4.65935 8,480,000 | 130353 5.116020
£,010,000 | 100323 4 | s.c073 gg 0,060,000 | 131510 S5t 5. 118050 gg
0.620.000 | 100223 %21 5.0x013 oo | 8:670,600 [ 13240 Soe | 5. 121901 mea
8,020,000 | 101473 47 | s.coaa00 2| s.eco,000 | 133310 003 | s.124883 zeaa
0.0¢0,000 | 102027 32 | s.coamis ool s.e0,000 | 130323 oo | 5121843 oo
0,060,000 | 102825 6.011054 0,800,000 | 186183 5.130802
6,029,000 | 103140 ¥ |s.ones | B4 gs1000 136101 ooy | 5.133881 e
8,070,000 | 103718 %29 | s'onsasa oo | 8,520,000 | 137038 oo | 5130805 Fos
£.050,000 | 104203 oo | 8.015288 08| o,sc0,00 | 130023 oo | 5130981 boves
$.020,000 | 104873 2 | 5.0a0288 s | 8.500,000 | 130003 oy | 5143024 a7
£.100,000 | 108460 $.023038 8,580,000 | 139207 5. 146119
8,110,000.| 105053 g 5.023523 ggig 8,830,000 | 101005 :gg? $.140235 g;;g
£.120,000 | 103451 o | 5087038 231 o.o70,000 | 10302 1025 | 5.1520 ey
9,130,000 | 107235 505 | 5.000022 2STW  s.coco0 | ncanse 1030 | 5.108520 o
5,140,000 | 107838 812 | 5.032503 XMl s.mvco0 | 10en2 1052 | 5.108700 A
8,150,000 | 1088 5.033370 8.600,000 | 105176 5. 161895
8,160,000 | 102110 gg‘l’ $.037855 gm 8,010,600 | 146238 :gﬁ 5.185114 ggg
8,170,000 | 109741 535 | 500030 200l ciemocoo| aemasi| (N0 s esasa i
8,180,000 | 110379 538 | 5.042888 271 s.es0.000 | 1450a2 | sames 325
8,120,000 111023 832 5.045413 2343 8,840,000 149380 1H$3 5.174803 :,'305
5.200,000 | 111673 5.047038 8,630,000 | 150733 5.178208
8,210,600 | 112313 :;i 5.050507 ;% 8,680,000 | 151504 15| 5181501 g
8.220,000 | 112069 &% | 5.0s3075 250 sor0.c00| 15307 17| 5 184803 3%
8.230,000 | 113672 574 | 5.03865¢ el 8.080,000 | 134207 1208 | 5.188273 bope
8.240.000 | 114353 8oL | 5058248 el seovieso | 1s5es0 123 | 5191675 e
8,230,000 | 115041 5.020853 8.700.000 | 156712 5. 195102
8,260,000 | 115737 gﬁ 5061472 ig;: 8,710,000 | 157982 :3‘7’2 5.198553 ;::;’;
8,270,000 | 116441 704 | 5086108 st a0 | 150232 1279 | 5202030 sl
8,280,000 | 117153 712 | 5 06853 Tl s7mce | ieos2 o 1 5.205335 o
©8.u0.000 | 117873 720 | 5.0ma14 st s.s0ic00 | 161831 1399 | 5.200062 35
8.300.000 | 118601 8 | 5 071088 2 8,730,000 | 163162 5.212619
8.310,000 | 19338 37| 50577 ?fg;l 8,760,000 | 161514 332 | 5.210209 gg
8,320,000 | 120083 25 orus2 218 8,770,000 | 163887 1206 | 5-219812 3640
8.3%0.0n0 | 120837 754 | 5.082200 81 se0.c00 | 107283 1396 | 5. 223452 3o
8.340.000 | 121600 ror | 5.081934 o 8,700,000 | 168702 5.227120 -
8,350,000 | 122371 771 | 5 087679 T gisoo.con | 170184 W42 | < 230817 369
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Table 6. Convergence—Continued

Nerthing Pusetion XV Diff. Llog XV Difs. Northing Funetion XV Dif. Log XV 1.
8,800,000 | 170144 1442 | 5 290817 3607

8,810,000 | 171610 :ﬁ 5.234843 .’,;:f 8,800,000 | 170323 1909 | 5.253084 m
8,820,000 | 173100 Tare | 8.308297 a7  9.870.000 | 180045 s | 5.307847 013
8,830,000 174610 1842 5.242084 2818 8,880,000 182507 1682 '5.26“04 3' 2
8,840,000 | 176188 a0y | 8348002 asio | 8600000 | 184270 2 | 5205476
8,850,000 | 177728 8.240751 ' 8,000,000 | 185901 5.200402 4016
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Table 6a. Grid Convergence Nomograph
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Table 8b. Second Term in Convergence Computation, Geographic Coordinates (Mils)
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Table 9. Alphabetical Star List

Enter table with name of star to obtain the number for use in entering table 10a, 10b,or 11.

Star Constellalion No. | Magnilude
Acamar, Theta (8) Eridani......_......... feececcmaaaan peeeeeaanan Eridanus. ...... ... ......... 12 3.4
Achernar, Alpha (a) Eridani_ .. ... ... . ... ... ....o....... Eridanus. ... ... ... ......... 1] 0.8
Acrux, Alpha (&) Crucis. ... ..o ottt Crux.......ciiiiiienaaaan.. 42 1.0
Adhara, Epsilon (¢) “anis Majoris. . ... _ ... ... . ... ... ... Canis Major.___.._........... 26 1.6
Aldebaran, Alpha (@) Tauri. ... . .. i aee--| Taurus. ..., 15 1.1
Alhena, Gamma (y) Geminorum®_ . _ ... ... ..iiilioa.. Gemini.....coiiinnaenann.. 24 1.9
Alioth, Epsilon (¢) Ursae Majoris_. .. ___.............. ... ........ Ursa Major_._...._........... 45 1.7
Alkaid, (Benetnasch), Eta () Ursae Majoris. . ... ... ... ._____....... Ursa Major.......ococeanno .. 48 1.9
Al Na'ir, Alpha (@) Gruis. ... .. ... il Grus. . ...ooiiiiiiiiiaaa.. 71 2.2
Alnilam, Epsilon (¢) Orionis_ ... ____.._.._...__........ R, (07,77, T 20 1.7
Alnitak, Zeta () Orionis®. . .. ... iiiiiieiiiaaaan. Orion. ..o, 21 2.0
Alpha (a) Ceti, Menkar®® . ... it iiiiaaaaa Cetus. . ..o, 13 2.8
Alpha (a) Persei, Mirfak_ . ____.__._._ i eeeeenrecieccecaccanacaaa Perseus. . ... __..___.._.__. 14 1.9
Alpha (a) Tri Aust, ArB. .. ... iaiiii i iiiiieaaaen Triangulum Australe...._.._... 58 1.9
Alphard, Alpha (a) Hydrae. .. ... ... ... Hydra_ ...l 35 2.2
Alphecca, Alpha (a) Coronae Bor._ . ... ... ... Corona Borealis. . _......._.__. 55 2.3
Alpherats, Alpha (a) Andromedae. ... ... ... ... Ceeeeeaann Andromeda... ... ........... 1 2.1
(Al Suhail), Suhail, Lambda (A) Velorum_............... ¢ U Vela (Argo).....cco cucennnnn. 33 3.2
Altair, Alpha (@) Aquilae_. ... ...l Aquila_ . . ... __.._...... 66 0.9
Ankaa, Alpha (a) Phoenicis®® . _ ... . ie.... Phoenix.......o.ooceueennn... 4 2.4
Antares, Alpha (a) Scorpii. ... . ... Scorpius. ... .iioieaoia... 57 1.2
Arcturus, Alpha (a) Bootis. .. _____ ... .. ......... Bootes. .. _._.......o........ 51 0.2
Atria, Alpha (@) Tri Aust. .. .. iiiiaiaiiaaaaaaaaa Triangulum Australe........... 58 1.9
Avior, Epsilon (¢) Carinae. ... ... ... .. .iiiioo.oo... Carina (Argo, Vela) . _..._.__.. 32 1.7
Bellatrix, Camma () Orioris. _ . ___ ... ... ... .o__... Orion. ... ... __........... 18 1.7
Beta (9) Centauri, Hadar. ___ ... ... i iiiiiiiiecee... Centaurus. .. _...._............ 49 0.9
Beta () Crucis, Mimosa®._ _ .. eeiieaaaoo.. CruX. . e iiaiaiaaaaas 4“4 1.5
Beta (8) Hydri®®® . e 1% VU 3 2.9
Betelgeuse, (Betelgeux), Alpha (@) Orionis. . ... ... _................ Orion. . ... ..o iiaic.... 22 0.1
Canopus, Alpha (a) Carinea. .. ... ... ... ... ...l Carina (Argo, Vela) . _.___..__. 23 -0.%
Capella, Alpha (a) Aurigae. . ... . .. ii.iiiiiiiiaa. Auriga. . ... Liiiea. 17 0.2
Caph, Beta (8) Cassiopeiae®. . . ... ... .. iiiiiiiaiiiiiciiaaan Cassiopeia. ... ..__............ 2 2.4
Castor, Alpha (a) Geminorum®. __ ... ... ... .. iiaiae.-. Gemini.......o..ooiiaiaa... 28 1.0
Delta (8) Canis Majoris, Wezen® . _ . ... .. .. ... . iieiicnnnan- Canis Major.___.___.._....... 27 2.0
Deneb, Alpha (@) Cygni.- .. ... icaeecacacaaacaan Cygnus... . .. ___........... 68 1.3
Denebola, Beta (8) Leonis. ... ... ... ..o | 7 R S 39 2.2
Diphda, (Deneb Kaitos), Beta (8) Ceti._._ ... ... ................... Cetus. ... 6 2.2
Dschubba, Delta () Scorpii®®. .. ... .. iiieieiiiiiiiiiiaan Scorpius. ... . ..ceieiiao... 56 2.5
Dubhe, Alpha (a) Ursae Majoris. ... . ... . ... .. ... ... ........ Ursa Major... ... ............ 38 1.9
Elnath, (El Nath), Beta (8) Tauri. ... . .....oo. coieiiiniannna .. Taurus. .. ... ... 19 1.8
Eltanin, (Eltamin), Gamma (y) Draconis.... . ... . ... ... ..... Draco. ..ol 62 2.4
Enif, Epsilan (¢) Pegasi_ _ .. ... ... ... iiiiiiae.-. Pegasus.. ... .. ......co...... 70 2.5
Epsilon (¢) Carinne, Avior_ ... ... ... Carina (Argo, Veln). .......... 32 1.7
Fomalhaut, Alpha (a) Piscis Austrini___ . _.____.__._ . ._...._........ Picsis Austrinus. . __....._... 77 1.3
Gacrux, Gamma (y) Crucis. ... ... ... it Crux.. ... i 43 1.6
Gamma () Cassiopeiae®. . . .. ... ... .o Cassiopeia. ................... 7 1.6-2.8
Gamma () Velorum, (Ganyma Argus)®. .. ... ... . .. . cee..... Vela (Argo)...cceeveennnnnn-. 31 1.9
Gamma (y) Geminorum, Alhena®. ... ... ... . ... ................. JGeminio ... ... 24 1.9
Gienah, Gamma (7) Corvi®® . .. i Corvus. ... ...........iieaa-n 41 2.8
Hadar, Beta (8) Centauri_. . . ... .. i  Centaurus............c.....-. 49 0.9
Hamal, Alpha (&) Arietis. .. oot aeaean- Afies. . i 11 2.2
Kaus Australis, Epsilorni (¢) Sagittarii..._ ... ..o oiieoioicaan..- Sagitta. ... ... 63 1.9
Kochab, Beta (8) Ursae Minoris. ... ... coonieoeieiieeiceacananann Ursa Minor. . ................. 54 2.2
Markab, Alpha (&) Pegasi. . ... ... eiaaann Pegasus. .. .. ... .eo.oceana-- 73 2.6
Menkar, Alpha (@) Ceti® . . . et Cetus. . ooeeeeeeicaaacaann- 13 2.8
Menkent, Theta () Centauri. .. ... .....cceeennencnmaennecnnanans Centaurus. ... ....cocenenan-n 50 2.3
Merak, Beta (8) Ursae Majoris®. . .. ..o oeaeeaaaaacaaaaaannn Urea Major..uouoeecunnnannn-- 37 2.4
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FM 6-300

Star Constellation No. Magnitude
Miaplacidus, Beta (8) Carinae._ . . ... .. eiiiieiaciiaaan Carins (Argo)....cc.cueecean.. 34 1.8
Mimosa, Beta (8) Crucis®. . . ... it tacaccacaacaan- [ 01 44 1.8
Mirfak, (Marfak), Alpha (a) Persei. ... ... . .o .i.i..i.. Perseus_ .. . ... .oooiinna... 14 1.9
Mizar, Zeta () Ursac Majoris®. ... ... . .iiiaeeail..-- Ursa Major.. ... .......... 46 2.4
Nunki, Sigma (¢) Sagittanii___ ... ... . ieieeaa... Sagitta ... e 85 2.1
(Octantis), Nu (») Octantis®®® . __ . . iiieciiiaiiaan. Octans_ ... .. ccieecon. (] 3.7
Peacock, Alpha (a) Pavonis. . ... . .. ...iiiiiiiiiiiaa-. Pavo. ... 67 2.1
Pheeda, Gamma () Ursae Majoris®. _ . ... .. ... ... i.iiiiiaa Ursa Major_........ccennan.. 40 2.5
Polaris, Alpha (a) Ursae Minoris®*®_ ______._._ . ... ... ... ...... UmaMinor......ooeeenaao... 10 2.1
Pollux, Beta (8) Geminorum . .. ... ... .. cicioiiiia i Gemini..._ . .coooiiinnnnnn. 30 1.2
Procyon, Alpha (a) Canis Minoris. .. .. ... . .. ... .. ... ..... Canis Minor____._.__......... 29 0.5
Rasalhague, Alpha (a) Ophiuchi_ ... ... _ .. ... ....o.... Ophiuchus. ... ... ... 61 2.1
Regulus, Alpha (a) Leonis_ ... .. . .. ... iieiiiiiiiiiaiaaaa. Leo. o e 36 1.3
Rigel, Beta (8) Orionis. .. ... .. ... .iiiiiiiiiiiiiieeaaaa. [0 1.7, Y 16 0.3
Rigil Kentaurus, Alpha (a) Centauri.__............occceeoeaneo.....| Centaurus. . ... .. _........ 52 0.1
Ruchbah, Delta (§) Cassiopeise®. - . . ... .. . .cciiiceecnaaaan. Cassiopeis. __ ... .. ..c..co.-. 8 2.8
Sabik, Eta (9) Ophiuchi. ... .. ... i Ophiuchus. __ .. _._.._........... 59 2.6
Scaula, (Shaula), Lambda (A\) Seorpii.. ... ... . ..o o..i.... Scorpius. ... .ociciiaiiaan 60 1.7
Schedar, (Schedir), Alpha (a) Cassiopeise. ... .. ____ ... ........... Cassiopeia. ... ... ._.._...... 5 2.3
Sirius, Alpha (a) Canis Majoris_ .. .. _ ... .. . ... ... ... _......... Canis Major___ ... _.......... 25 -1.68
Spica, Alpha (a) Virginis. . . .. ..., Virgo. - o oo eceeecacaaan 47 1.2
Suhail, (Al Suhail), Lambda (\) Velorum. ... ... .. ... ... ... Vela (Arg0) .. ..coceoanaeannns 33 2.2
Theta (8) Centauri, Menkent . . . ... ceinnnniiaiccaaiaccaacaannn Centaurus. .. ...........cce... 50 2.3
Vega, Alpha (@) Lyrse. . ... it ) Y7 ¢ S 64 0.1
Wezen, Delta (8) Canis Majoria®. . __ ... .. ... ... .. ... Canis Major. .. ..connncinnnn.. Y14 2.0
Zeta ({) Orionis, Alnitak® . . . L iiiiiiiiiiiiiienaa Orion. ... ..o ciiiiiiaa. 21 2.0
Zebenelgenubi, Alpha (a) Librae®®. . ... .. iiiiiiiea-s Libra_ . ... o eieae... 53 29

Note. Sirius (magnitude—1.6) is the brightest star listed, Octantis (magnitude 3.7) is the dimmest star listed. Brightness

of other stary 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 d}vhiom Carina, Puppis, and Vela.
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Table 10a. Apparent Places of Stars, 1979 (Degrees)
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Table 10a. Apparent Places of Stars. 1979 (Degrees)—Continued
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Table 10a.,Apparent Places of Stars, 1979 (Degrees)}—Continued
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Table 10b. Apparent Places of Stars, 1979 (Mils of Declination}—Continued
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Table 11. Apparent Places of Polaris (Star No. 10), 1979
Zero hours universal time (GMT) on 0, 10th, 20th, 30th Days of Month
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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 (LLST) of observation as described in FM 6-2.

2. Enter the table with this LST and extract thecorrespondingb, ,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 theresult of 4 aboveby thesumofb, +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; +by; =(-38.8)+(+.2)+ (-.3)=-38.9
Results are needed in mils so the SECANT TABLE,
Results in Mils, i1s used.

DEGREES SECANT DIFF. 1’

LATITUDE (x i 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 =-14.0 ;h
AZIMUTH TO MARK = -14.0 + 6400 - 1320.5 = 5065.5 mh
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SECANT TABLE, Results in Mils

OEGREES SECANT OIFF. 1° OEGREES SECANT DIFF. 1” OEGREES SECANT DIFF. 1’
LATITUOE | (x ¢ conv.) OF LAT. LATITUDE | (x ¢ conv) OF LAT. LATITUOE | (x ¢ conv) OF LAT.
(X 100000) (X 100000) {X 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
§ 0.2979 1.0 29 0.3388 5.6 52 0.4813 18.5
i7 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 0.5166 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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SECANT TABLE, Results in Minutes of Arc

FM 6:300

T T ”
OFGREES | WATURAL |  OIFF. 1 || OEGREES | wATURAL | OIFF. 1 DEGAEES | NATURAL |  OIFF. 1
LATITUGE |  SECANT of tAT. {| wammuoe | secamr | of war || cammwoe | secamr OF LAT.

(N 100000) (W 100000) (N 100000)
voe .

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 16. 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 5. 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.

16 1.040 9. 39 1.287 31. 62 2,130 7| 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 12. To Determine Azimuth from Polaris, 1979—Continued
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Table 13. Grid Azimuth Correction, Simultaneous Observation

METERS SECONDS = MILS DEGREES = MILS
1000 — 70" = T
= 60" -—— 0.30m =
900 — i = -—1100 nf
= 50" —— -
3 —_= 60°—
800 —— . =
3 40" —J— 0.20nf I
3 = 1000
= 3 [
700 — W T =
600 —3 Ex 50s__F— 900 !
— 20"-}— o.10m =y
3 J—o0.09m - .
—— e =
500 — — — _ Exawee o008 ~—— 800
= T —— 1 —0.07n +
- L oo6mM 000 T —— -+
— — o ——
- —— 40°—F z00m
400 —| 10" —4t— 0.05m F
— 9" 11— i
] 8" —+— 0.04nf —+=
— 7" | T 600 of
~—{ NOTE. —] T
~ O = Perpendiculor distance trom tionk stotion to i 0.03m =
— o line representing ozimuth from moster 6 —= -0 T
300 — stotion to sun or stor —= 30—
— If D exceeds 1000 meters, o multipher ot w o~ -4
— 10,100, etc 15 used 5 —- = soon
: H= Observed oltitude from master stotion to - =
] sun or stor. 4" J—002n 1
C= Correction to be applhed to ozimuth from —E: t:
— master stotion to sun or stor to obtain 00— —
corrected ozimuth from flonk stotion to “_— —4—
] sun or stor. 3 =1 i 400
— Correction is plus if flonk stotion 1s to the -1— -
200 left of a line from the master stotion to - -1
sun or stor, minus 1f to the right. . 20°—
| ExampLE. i -+
— D=5000 meters 2 - 0.0l n [— .
H=40°30' (ar 720 mils) —+ I
] With o stroight edge, line up SO0 on D — .
scale ond 40° 309(01 720 mils) on H e 300
1 scale The carrection C=138(or 0 068)x 10+ — g
138 seconds (or O 68 mils) In this cose -1 =
] 500 1s multiplied by 10 ta moke it 5000, — 15 —— -
so the correction for ozimuth from C scole . —
— must olso be multiplied by 10. _ - -4
_ "1 0.005n —
— i =5
] — 200 m
] —
100 — T 10—+
o 5“ _
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Table 14. Zone-to-Zone Azimuth Transformation

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. If it is larger, complete the following
steps.

7. Square the computed number.

8. Extract from the table the F closest the total N, multiply it by thesquared
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, sign is - 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 p.
Known: N (Zone 15) = 3833384
N (Zone 14) = 3830861

3833384 + 3830861 = 7664245, round to 7664000, which lies between
7600000 and 7700000 in the table.
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7664000 - 7600000 = 64000; moving the decimal five places to the left

yields 0.64.
N C DIFF IN 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 m3, C = 60.6 h
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 3

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 DIFF IN 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 ;i

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 x4.1 =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 m
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ALLOWABLE
N C DIFF IN C DIFF IN N F
0 0.0 842 * *

100 000 0.842 .BG? 0.18 15.24

200 000 1.684 B4l 0.26 7.62

300 000 2.525 oBG2 0.31 5.08

400 000 3.367 B4l 0.36 3.81

500 000 4,208 841 0.40 2.05

600 000 5.049 .B41 0.44 ?.54

700 000 5.890 840 0.48 .18

800 000 6.730 «B40 0.51 1.91

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 «827 0.63 1.27
1 300 000 10.924 .837 0.65 l1.18
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 .8325 0.72 0.96
1 700 000 14.268 .833 0.75 0.90
1 800 000 15.101 .8123 0.77 0.85
1 900 000 15.934 832 0.79 0.81
2 000 000 16.766 «8 320 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 00O 19.254 .827 N.87 0.67
2 400 000 20.081 826 0.88 0,64
2 500 000 20.907 .825 N.90 n.o61
2 600 000 21.732 823 0.92 0.59
2 700 000 22 .555 822 0.94 0.57
2 800 000 23.377 +B20 0.95 0.55
2 900 000 244197 .819 0.97 N.53
3 000 000 25.016 +817 0.99 n.s1
3 100 000 25.833 815 1.00 0.50
3 200 000 26.648 .Bla 1.02 0.48
3 200 000 27462 .81 1.03 0.47
3 400 000 28.274 .810 1.05 0,45
3 500 000 29.084 .809 1.06 D.64
3 600 000 29.893 806 1.08 0.643
3 700 000 30.699 .805 1.09 Nets?
3 800 000 31.504 .803 1.11 0,41
3 900 000 32.307 .800 1.12 0,40
4 000 00O 33.107 «799 lel4 N.39
4 100 000 33.906 796 1.15 0,38
4 200 000 34.702 .794 l.16 0.37
4 300 000 35,496 .792 l1.18 N.36
4 400 000 36.288 .790 1.19 0.35
4 500 000 37.078 787 1.20 0.35
4 600 000 37.865 +785 1.22 .34
4 700 000 38.650 .782 1.23 0.33
4 800 000 39,432 780 l1.24 n,.33
4 900 000 40,212 778 1.2% 0,32
5 000 000 40.990 7174 1.26 0.31
5 100 000 41.764 .773 1.28 0.31
5 200 000 42,537 . 769 1.29 0.30
5 300 000 43,306 767 1.30 N.30
5 400 000 44,073 764 1.31 0.79
5 500 000 44,837 761 l.32 0.29
5 400 000 45,598 .758 1.33 N.28
5 700 000 46.356 .756 1.35 0.28
5 800 000 474,112 752 1.36 0.27
5 900 000 47 864 750 1.37 0.27

*

F CORRECTION NOT REQUIRED
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ALLOWABLE
N C DIFF IN C DIFF IN N F
6 000 000 48.614 766 1.38 0.26
& 100 000 49.360 743 1.39 0.26
6 200 000 50.103 . 740 1.40 0.26
6 300 000 50 .843 737 lesl n.2s
6 400 000 51.580 734 l.42 0.25
6 500 000 52 .314 .730 l.43 0n.?25
6 600 000 53.044 o727 l.44 N.24
6 700 000 53.771 724 1.45 0,24
8 800 000 54 495 . 720 letb 0,24
& 900 000 55.215 717 l.47 N.23
7 000 000 55.932 713 l.48 n.23
7 100 000 56 .645 710 1.49 n.23
7 200 000 57.355 706 1.50 n.22
7 300 000 58.061 .702 1.51 n.22
7 400 000 58.763 699 1.52 N.,2?
7 500 000 59 .462 695 1.52 0.22
7 &00 000 60.157 691 1.53 n.21
7 700 000 60 .848 +ARR 1.54 n.21
7 800 000 61.536 «683 1.55 Nn.,21
7 900 000 62.219 680 1.56 n.21
8 000 000 62 .899 675 1.57 0.20
8 100 000 63.574 672 1.58 n.20
8 200 000 64.246 668 1.59 0,20
8 300 000 64,914 bh 4 1.59 0n.20
8 400 00O 65.578 659 l.60 n.20
8 500 000 66.237 656 leAl 0.19
8 600 000 66.893 651 1.62 n.19
8 700 000 67.544 647 1.63 6.19
8 800 000 68.191 643 1.63 n.19
8 900 000 68.834 .638 l.64 n.19
9 000 000 69.472 h 24 1.65 n.18
9 100 000 70.106 630 l.66 n.18
9 200 000 70.736 625 1.66 0.18
9 300 000 71.361 621 167 0.18
9 400 000 71.982 616 1.68 N.1R
9 500 000 72 598 612 1.69 N.18
9 600 000 73.210 .608 1.69 n.17
9 700 000 73.818 <AN2 1.70 N.17
9 800 000 74,420 .598 1.71 0.17
9 900 000 75.018 594 1.71 0,17
10 000 000 75.612 .588 1.72 n,17
10 100 000 76 .200 584 1.73 0n.17
10 200 000 76,784 «579 l.74 n.17
10 300 000 77 .363 .575 1. 74 n.17
o »00 o000 77.938 .569 1.75 0.16
10 500 000 78.507 .565 1.75 N.16
10. 600 000 79.072 <560 l.76 N.16
10" 700 000 79.632 .554 1.77 n.16
10 8bo 000 B0 .186 «550 1.77 N.l6
io so00 000 80.736 . 545 1.78 n.16
11 000 000 81.281 .5329 1.79 N.16
11 100 000 81.820 .535 1.79 0,16
11 200 000 82.355 «530 1.80 N.16
11 300 000 82 .885 524 1.80 N.15
11 400 000 83.409 .519 1.81 n.15
11 500 obo 83.928 .514 1.82 n.15
11 600 000 B4 .,442 .509 1.82 n.1%
11 too o0oo0 84 .951 .503 . 1.83 0.15
11 K00 000 85.454 .498 1.83 0.15
11 900 o00 85.952 493 1.84 n.15
12 Gon 000 86,445 <488 l1.84 N.1%
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ALLOWABLE
N C DIFF IN C DIFF IN N F
12 100 000 86.933 G4B2 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 4 b6 1.86 N.,14
12 500 000 RB .B29 460 1.87 N.14
12 600 000 89.289 « 455 1.87 n.1é
12 700 000 HY ., 744 0449 1.88 0.14
12 800 000 90.193 AN 1.88 0.14
12 900 000 90 .637 438 1.89 N.14
13 000 000 91.075 432 1.89 N.14
13 100 000 91.507 427 1.90 0.14
13 200 000 91.934 421 1.90 0.14
13 300 000 92.355 wblb 1.91 O.1a
13 400 000 92,771 . 409 1.91 N.14
13 500 000 93,180 404 1.91 N.14
13 600 000 93,584 . 399 1.92 N.14
13 700 000 93,983 . 392 1.92 N,14
13 800 000 94,375 . 3R6 1.93 N0.1¢
13 900 000 94 4761 . 381 1.93 n.13
14 000 000 95,142 «375 1.94 0.13
14 100 000 95.517 . 369 1.94 0.13
14 200 000 95.886 . 363 1.94 0,13
14 300 000 96 .249 «357 1.95% 0.13
14 400 000 96 .606 . 352 1.95 0.13
14 500 000 96 .958 . 345 1.95 N.13
14 600 000 97.303 . 339 1.96 0.13
14 700 000 97 .642 . 333 1.96 N.13
14 800 000 97.975 . 328 1.96 n.13
14 900 000 98.303 «321 1.97 N.13
15 000 000 98.624 . 315 1.97 0.13
15 100 000 98,939 « 309 1.97 Nn.13
15 200 000 99,248 . 303 1.98 n.13
15 300 000 99,551 «297 1.98 n,13
15 400 000 99,848 « 790 1.98 0.13
15 500 000 100.138 . 285 1.99 Nn.13
15 600 000 100.423 . 278 1.99 0.13
15 700 000 100.701 273 1.99 0.13
15 800 000 100.974 . 266 1.99 0.13
15 900 000 101.240 «259 ?2.00 t.13
16 000 000 101 .499 254 2.00 . n.13
16 100 000 101.753 e 247 2.00 n.,13
16 200 000 102.000 7241 2.00 n.1?2
16 300 000 102.241 .235 2.01 0,12
16 400 000 162.476 . 229 2.01 n.12
16 500 000 102.705 0222 2.01 n.,1?
16 600 000 102.927 .216 2.01 0.12
16 700 000 103.143 209 2.02 0.12
16 B0OO 000 103,352 204 2.02 ¢ 0,12
16 900 000 103.556 .196 2.02 - N.1?
17 000 000 103.752 . 191 2.02 n,12
17 100 000 103.943 184 2.02 ¢ Nn,12
17 200 000 104,127 .178 ?2.03 n,1?2
17 200 000 104 .305 .171 2.03 0,12
17 400 000 104.476 + 165 2.03 0.12
17 500 000 104.641 .159 2.03 . 0.12
17 600 000 104,800 152 ?2.03 n.,1?
17 700 000 104.952 146 2.03 9 n:12
17 R00 000 1065.098 .1329 2.04 " 0.1
17 900 000 105.237 .133 2.04 . n0.12 |-
18 000 000 105.370 2.04 0.12
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