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In NOI1h latltadf'. when the star is risin$' or East of the meridian. the tabl,1lated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned (rom North to WooL 

In Se.'" laUtade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridtan, the tabulated Wmutbs are reckoned from South to West. 

Wben the laU&aH and deeIba.dloa are of .lhn9lt ... ~ the tables are to be entered with the supplement of the hOUT angle altd the 
supplement of the tabulated azi1l1Uth. is to be takeD fot" the required true bearing, 
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AZIMUTH OR TRUE BEARING. 

DECLINATION-SAXlf NAME AS-LA TITUnE. 
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In lfHtll IaIlIMe, wben the star is ri"'~ or J!ut of the mnidiaa.. the tabalated. uimlllbs aft reckoDed from. North to aut; and 
when the star is setting or West of the menctiau, the tabulated. azimuths aft ra:mmed from North to West.. 

In s.tIt ........, .... hen the star is riIii.~ or But of the meridian. the tabulated azi1b:aths are 1"fl:kolled. from South to aut; ad 
wben the star is sdt:ing ~WCll of the meridian. the tabalated..u.utJas a~ nc:koaed from South to WcsL 

Whea the ...... and .w' " 8ft: 01 ..... ....., the tabIeII are to be eatered with the supplelDenl of the hoar aaste aDd the 
nppiaDCDlof the tabulated azimuth is to be: taken for tile RqIIirc:d. traC: bt:atUIc. 
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AZIMUTH OR TRUE BEARING. 
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In 5.-Q. ldIl __ de., 'When the star is rising or East of the meridian. UK- tabulatm azimuths arl! recltoncd from North to East; and 
wben the star is setting or wrst of the meridian, the tabulated azimuths arc reckoned from North to West. 

In So.UII. .... &11 ... when the staT is rising or East of the m~n. the tabulated azimuths are ncltoncd from South to Bast; aad 
'When the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the WI .... aDd dMUuU. aTe of lllWen.t ante the tables at"1Ie to be enteT"N with the supplement of the hoar angle and the 
supplement of the tabulated azimuth is to be taken for the n:qaiRd. tIlIC ~. 
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.' >Ii 
19 4' ""1 

,.., 34 •• 3l'3 3' " 
,.00 "''4 " " 40 I 50 , 43 08 41 31 1953 ,. '7 "40 3503 33" 31 52 lO ,8 "43 '1 '0 60 

1 
4 00 I 43 OS 41 31 3956 ,.n "47 35" 3319 P04 30 3' "sS !i~ 

4 00 
10 i ::l 41 27 3954 ,." "SO 35 '7 3344 3'" 3040 ::~ 

10 
SO 41 18 1949 ,. '. " .. 35 " "47 3"7 3047 " .. SO 
30 I "34 .' ., 3939 ,." "43 35'4 " .. 3"7 l:2 "''" '1 " 

30 
40 1 " '7 .. " 19'1 ,. 0' ,." ""1 "" 3'" 

,.,. 
'I" 40 

50 

I 
",. ... 34 19 '0 37 '7 ,." ",sS "" 3'06 3043 ,." " " 50 

6 00 
.' P 

40" ,. 5' 3731 ,.08 34 4' "" 3' 59 3<>36 '9 u 
" 47 • 00 

10 ,,06 39" ,.'" llu 35 SO ,.30 "", 31 47 lO'" 2 03 r; 41 10 
SO 4037 fl;! ,. .. .7 3530 34u 3' " 31 32 30" " " 3' '"0 
30 .. 06 3731 "" 3507 3349 "" 31 15 ,.,. "',. " .. 30 
40 

fl~ ,.'" 37"1 "54 34" 33" "U lOSS ::li "'n " .. .0 
60 37" 36" "'4 34" 33 00 3' .. 30 3' "m "47 60. 

6 00 ,. " 3710 36 0' 345' "4' P 3' 3' '" 30 07 ! "'ss " .' "''' 6 00 
10 , 3737 363' "'4 34 ,8 " .. 3' 00 30 51 ., .' '" 3' "", "''''' 10 
SO 36ss " 5' 34" 

33 .' 
P35 3'" 30,. 2" "03 ::~ ,,'" SO 

'0 I 36u "09 "OS II 03 3' 59 
30 " 

,. .. .' "" " '7 
30 

40 

I 
l:i~ ~~ "" P" 3' ,. 30 ,6 2 '3 "08 'I", "57 '4"" 40 

50 "39 31 41 3039 "',. 37 ",. " 30 " " '4" 6. 

• 00 ll47 " " 3' 54 lOS< '957 "'sS "sS ::;~ I '5 SS '454 ,,"" 7 00 
10 32 57 po, 3,06 lO '0 2:: " " ~~ '5 ,. 

" '. " ,8 I. 
SO " .. 31 11 30 '7 ,." ~!i "40 " .' 'l43 u" 

,.. 
30 31 10 

30 '. 2;; "'35 "" "54 '4sS "., "OS u08 30 
40 30 '5 ::~ "" "''' '" 0' '5 .. " ,6 'lu U" 21 31 40 
50 ,. '7 '1.741 "53 >6", 25 13 '4" " 3' "40 2147 ,." 6. 

8 00 " '. ,. "I "'00 
.1 

" .. ",. • 00 "" '5" '4" "35 "OS '"'4 
10 !I !A ~~ '5 SO 25 05 ! " '. "" " .. "59 '1.I 11 ,. U 

'. II 
10 

SO '453 "09 '3 " " .. ",. '1.I II 
:;~ ~~ 

18 51 SO 
30 25 IS "34 "" 'l '3 22 31 " .. 21 05 ,. " ,8 ., 30 
40 "" 'lll " 541 " '. ",. :;~ ,. " I~ 31 ,849 ,806 17 23 40 
50 "., "30 21 53 : 21 IS "37 '. '" , 39, '759 17 19 16 37 .0 

1 
17 47 ! B 00 " 0' 21 25 ,. 5' ,. " ~;: 19 01 " " '708 " '9 15 51 .. 00 

10 '"53 '" ,. 1947 19 13 " :l '7 '9 1653
1 

16 17 IS 41 " .. 10 
SO 

i '~ .. '. '4 " 43 18 u '7 ,. '7 ,6 II " sS " " "SO 14 15 SO 
30 1 ]6! ,807 17 37 1707 1637 ,606 " 35 15 03 14 31 '3 sS " >Ii 30 
40 17 71 . " 59 16 31 ,603 

" " 15 05 '.36 '407 1337 '3 06 "15 4. 
50 16 15 , '5 "" IS 24 I 

'. sS 
'43' ~4 OS 13 37 '309 "4' 12 13 U" .0 

10 00 " OS ' ... I4 16 j '35' '3 " '303 12 37 12 12 U .. ",. '0 " 
10 00 

10 13 51 '330 13 fY1 ! " .. 12 23 "59 II 37 II 13 10 49 '0 " '000 10 
20 ",. 12 19 !~~ I u,. II 17 .. ,. '036 <0'4 n; l~ X~ 

,"0 
30 II 25 u06 '030 10 12 n; n~ ~ '5 30 
40 10 10 

X~ ~"i ~n .04 '. l~ 739 7" 40 
50 '55 ,,! " 7sS 743 7,. 7'3 6., '" 50 

11 00 
l~ i 7" 7 IS i 7m 'SO '37 6'5 6" '59 54' 533 11 00 

10 '" 6", 553 ,'" ,,, ,,, ,,, ,00 ... .,. 10 
SO 5 08 ; ,00 4 SO' '43 ;;g ... ", '09 400 35' 343 SO 
30 3SO! 345 3" 33' ,,0 l" 3"" l::1 '" '47 30 
40 234i '30 , " I ", "7 "3 ,08 'OS 

,,. ,,, 40 
50 1 18 i , " ~~ ! 

' u '09 
,., 

'04 .. , '00 osS 0,. 60 
12 00 0001 000

1 
000 000 000 000 000 000 000 000 12 00 , 

111 "5" laI1We. wben tbe star is rising or Bast or tbe meridian, the tabulated arimuths are reckoned from Nortb to ltast; a.nd 
wben the star is setting or West of the meridian, tbe tabulated a.dmnths are reckoned rrom North to West. 

In s..tIt ~ ..... hen the star is rising or East of the meridian, the tabulated azimuths are reckoned rrom SOuth to East; and 
when the star is setting or West or the meridian, the tabulated uimuths are Teclroncd rrom South to West. 

When tb.e IaUWe and _ll..tlu are of iIllr...,.& _ •• the tables are to be entered with the supplement of the hOltr angle and the 
supplement of the tabulated uimuth is to be taken ror tbe required true bearing. 

• 
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AZIMUTH OR TRUE BEARING. 

: L&TITV.DE 440. DRCUNA'l"ION-SAME NAME AS-LATIT{;DE. L&TITI1DE 44°. 
I -

Hour A.ac1e. 240 1 2&" ! 26° ,"I'.I-i-i .. ot- I " 140 3,0 Hoar A.acle. i f--:--,---- ---r--.-- I ... m. o 'I 0' i 0' 0,10, 0'10'10' 0' 0' o , 0 , .. m. I 0 180 00 180 00 I ISo 00 1 
'73 ~ 'iii "'I ,,, 45 

00 ISo 00 I 180 00 ISo 00 180 00 180 00 180 00 180 00 ,80 00 <8000 0 00 10 172 25 172 01 171 J6 ! 171 fY1 J,.., J2 169 53 I rY7 168 12 ,., OS 10 1 20 166 49 I 16 16s 40 ' .. 0' ' .. '7 ,6, Tf 1'6'" .6. 77 .60... .~ •• 157 OIJ 155 10 SO 
30 160 30 159 44 IsS 52 157 57 156 55 155 ¢ 154 29 I53 02 ISI!3 149- 30 l~ 20 ...... 30 40 154 29 153 31 1152 28 lSI 19 ISO 04 148 41 147 O<J 145 25 ~ 29 1{1 20 . '" IJP 05 40 
60 Ll8 5D 147 44 ' 146 32 145 13 143 48 142 14 140 32 138 40 1 34 134 17 131 43 13:8 52 50 

I 
1 00 ~34 14222iLVOJ 

'39 '" 
.", .. 1;}6 'Z] 1134 39 1,32 41 !i; ~ 128 13 12541 on" 1 00 

10 I 41 137 24 1,36 01 '34 33 132 sS 131 151129 25 'Tf "I 123 01 :20 32 117 50 10 
SO 134 12, 132 51 131 26 

.'" 55 
, .. ~ 126 J6 124 47 122 49 12043 lIB 29 u6 U1 lIS 33 SO 30 lJO 02 ! 128 40 127 15 125 43 !~~ 122 3 120 37 liB 42 u641 11432 112 15 ' .. '" 30 

40 126 II 1124,50 123 24 : 121 54 uS l n6 53 11502 113 OS III 02 .08 '" , .. 35 40 
'0 In 40 121 l8 119 53 ! 118 24 u651 115 13 ! 113 31 III 44 109 51 • ., 54 

·OS '" 
103 ,,p '0 

2 00 119 22 U801 u637 US 10 ll340 112 05 ! lIO :a6 .08 ~ ... 55 
!:~ '03 ., 101 04- ,. 00 

10 u6 18 1115 00 1113 38 lJ2 12 110 44 !~: 107 37 ·os 104 14 100 37 ... ' 10 So tI3 27 , n2 10 no 49 ' .. "I 108 01 105 01 '03 .. 101 ,,6 '00 OS .. ~ "30 SO 30 110 ,,6 I 109 30 108 12 ... " 'OS 30 ... 03 .~ 35 101 OJ 99'" 97 ,. .. " 94"1 30 
40 ,08 IS I 10'] 01 I lOS 45 .. " "I '03 ., 101 -43 100 18 .. '" ~ !~ 9547 .. '0 9' " 

40 
'0 lOS 52 ! 104 ,,0 103 26 102 10 100 52 99" .. '0 .. ., 9349 92 17 90 .. '0 

3 00 IOJ 36 : 102 25 101 13 '00 00 .... 97"1 "08 94 4' ., U 91 57 "'''' "00 3 00 10 101 25 . 100 17 99 0, 
'7 '" 

... , .,,,, 
94" 9''' ~33 ;::; .0 88 461 87 ~ 10 

SO 99 21 '98 15 9707 95 571 9445 9334 .' ~ .' .. ., . '" " .. 8, .. 20 
30 91 22 ;9617 95" .... 9'55 

5~ ;::;~ .... 
:::t I 86 4' 8". .. " 30 

40 9527194 23 .,~ 

9' '. 
. . ., '739 

.,,, 
8357 ! 1S2 41 40 

50 .933619234 91 31 .. ,. .. n .6 87 .. 8600 .. '" " 39 ",. 81 (3 60 

4 00 91 48 I "' .. :i! 46 8843 874' 8637 .,,, .... 83 16 8,08 80 ,,1 it .6 " 00 
10 ;::; 0' "03 

86 ~! 
8, ~ 86~ .. ,. 

" 55 "'SO ., 45 
80 '" 1 79 '" ' " 10 

20 '. 87 21 "'3 .... 
.'~ "" 81 18 80 " i9 10 i ,. 031 'j6 57 So 

30 8637 8541 14 44 I 8347 ., '" ., 
8049 ,.., ,. 4' 77 42 I "39 75.34 30 

40 .. ,. .... " ., 82 u 8t 14 80 .6 n ., ,. .. n ,. 76 16 i 75 14 74[2 40 
00 8321 "77 8. 3' 80 37 79 •• ,. .. 77 48 ,."" ,,'" 74 51 I 

73 " 7' "" .0 

• 00 8143 
80 " ~57 ,. ... 

~; n '. 
,. .. 75 21 7 ... 73" 7'''1 7' '" 

5 00 
10 8008 79 ,6 7 .. n " 7543 7' 49 7354 ",. 7' ~ 7"" 70" 10 
SO 78 3..."\ : n 4' "SO 75,. 75 '" 74 .. 73~ 7' "I 7' 3' ,.37 "4' 68 .6 SO 
30 ']6 58 i ,. .. 75 18 7427 t " .. 72 44 7' '" 7059 ,. .. .. . , .... 67 .. 30 
40 75 23 ; 7435 7345 72 55; " .. 71 15 

1:~ ~~ ...... " .. 6655 66 o. 40 
00 73 49.1 73 0' j2 13 71 24 i 7034 ... ' ., '4 66 .. 6s 3' "39 50 

6 00 ." IS . 7"7 ,. 40 .. " I "OS 68 ., 6; 27 6637 .... .. ,. .. ", "" , . 6 00 
10 7039 .. " .... 68 ~ I "33 6645 6s" 65 10 .. " ~t6 ., 4' 6, 53 10 
SO 6c) 05 ~ .. ~ '734 66 48 I 66~ ... , .... 63 "I "'54 61 17 60 .. SO 
30 " "" 66 45 "59 .. '5 .. "" 6'44 .. ,. 

"'" 61 25 60 39 59 5' 59'" 30 
40 6553 .... .. '5 

6

34

'1 
"'57 62 12 •• "I 

60 .' 
59'" 59 '0 

tJ; I ,,'" 
40 

'0 .. ,. 
" 33 

6, SO 6, .. 6, " 6039 5955 59" ,. '7 574" "'" 50 

• 00 
6, '" ., '" 61 13 6030 ~f, 59 OS ,.n ",. "'55 "'" 55 '7 54 .. 7 00 

10 60 59. 60 Ii 5935 ,. 5~ 57'" "' .. 
'" 

05

1 

55'3 54 .... 1 5357 "4 10 
SO .59 19 ' ;:~ 5757 57 1 I "'35 5554 ~;t 54 " 

53 •• "", 52 25 " .. SO 
30 5737 '" ,. 5.') 37 ,.'" 54'7 ,,'" '" '5 51 35 "''' '" " 30 
40 55 53 I 55 '4 54 35 I ,,'" " '7 52 37 " ,. 51 191 '" ,0 ""00 

49 '. 
.... 40 

60 54 .. ' " " 52" ' 52 I. , ... SO" '" '0 4941 4. = .. .. 47 -45 .7" 00 

• 00 52 23 r 5' 45 5' '" '" ,0 3~ 49 '5 .. '" ,,0' 47 23 I .... .. '" 4530 8 00 
10 "'34 4. ,. 49 21 .... '73' .. '" .. ~ 45 -43 , .5 '" .. '" 4354

1 
10 

SO .... , .... ., 33 46 57 46 n 45 .7 45" .... 44 01 , '3 ,. 
:~~ 

42 15 SO 
30 46 53 i 46 17 4'43 4508 4435 "00 43 " .' '" :~;; I 

41 43 

i~ li 1 

10 
40 .. 59 1 .. '5 4351 4) 1:8 42 45 42 12 41 38 4105 3959 39" 40 
50 4302

1 

4' 30 41 57 .. 's ,054 40 21 3949 39 '7 '" 44 '" " 37 41 37 10 50 .. 00 41 05 I .. " ,,001 39 JO 39 00 "' .. 3757 37 27 ..'" .. '5 3555 35'5 .. 00 
10 39 03 , "'33 

'" 03 I 
3733 37'" "34 .... I 3535 '505 3437 34., 

33 '" ' 
10 , So 

~~I .. " .... 3535 35" 34'" 34 '0 33 •• 33 13 3'45 32 17 31 49 SO 
30 34'" 34 00 1 3334 1 33 07 3'39 32 13 I 3' 45 31 19 . ;;;~ """ 3000 30 
40 32 49 3''3 31 57 31 31 I 31 oS 3039 JO 13 I "' .. "'" "33 .. 08 40 
50 30 .0 3" '5 :l9 SO : 21) :a6 ; 

'" 0' ,.'" 28 13 i '7" '7 '" '7= ,.'" ,. '5 '0 
10 00 "'''' ,. 05 1 '7'" '7'·1 ,.'" "'34 ,. " 1 " 49 '5 ,. " OS .. '" '4" 10 00 

10 '" ., '553 "531 25 10 .. 4' .... " '" " .. " '" " OS n .. 22 25 10 
ZO ,,,,, 2339 t " .. "59 n ,0 U" 22 01 21 43 21 23 "'" ~ ~, ~T/ SO 
30 ! 21 41 21 24 I "OS ~'7 z30 ~ " ·.54 19 37 ,.~ ·.03 '8 .. ,8 '9 SO 
40 .. " •• OS 1 "49 "33 18 17 18 01 

'7 1<1 '7 '" 
17 14 ,. 59 .6 .. ,6 '9 40 

50 17 01 I 16 46 I .63' 16 17 1603 IS 49 " ., n ., 08 '454 1440 '4 '" 
50 

11 00 14 J8 ! 14 :a6 ! 14 12 '400 ., .. " .. " ,. 13 13 : 
" 00 

I2 48 12 37 12 26 I 11 00 
10 I2 14 " ... II 53 ~ 

11 "" 
JI 32 un lIlt II 02 ! .. '" '04' 1032 .. " 10 

20 ••• ... 931 , ''3 • '5 .'" '59 • "I 843 835 ''7 . '. SO 
30 7n 7,6 709' 703 657 6" 6 .. .'" 633 6,., 6~ 6 '5 30 
40 455 ." 447 44' ." .34 ."" .,. ." 4" • '4 4 '0 40 
50 , .. ,,. 

''3 ", ". "7 "5 ", ,u ' .. '''' 'OS 50 
12 00 0001 000 000 000 000 000 000 ·0001 000 Oooj 000 000 , 12 00 , 

In :\"ert. latihde, when the star is risiuB: or 1tast of the metidiall. the tabolated azimuths are reclroned. from North to ltast; and 
"When tbe star is setting 01" west of the mendiau, the talJulated azimuths are reclroned from North to West.. 

In SeN ... Wible, when the star is risinB" or :East of the meridian, the tabulated. uimuths are reckoned from South to ltast: and 
when the star is setting or wC!!t of the meridian, the tabulated azimuths are reckoned. from South to West. 

Wben the laUt.. and dedla.u. are of "'HHt .1IJIle, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated. azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 

L.l.TlTI1DB 440• DRCUNATION-SAMg NAMg AS-I.ATITUnlt. 
LATI'rmIJI 44

0

• =11 

I 62' 83' 64' 61i' 66' 67"· 68' 
I 

68" .00 BOlar .&Dele.. HonrADcle. 600 61' 

i-------... m. ' , o , , , , , , , , , , , o , o , , , , .. ... 
0 00 ,00 000 '00 000 000 000 000 000 .00 . 000 .00 0 00 

10 43' ,08 347 3'9 3" "251 '42 
,,. ,,' "'1 ,'" 10 

20 '51 ." 73' 6» 6" ,5' a: '58 .35 4<3 353 20 
30 13 II 122: "'" 10 IS . " '42 ''4 649 6" .. , 80 
40 17 10 ' " "33 132S "'3 " .. '·33 .45 • 0' , '. ,40 40 
00 "''' '9,6 17 47 ,6'" IS 12 

'. OJ 
'300 12 01 II 07 10 IS ." 00 

1 00 !i ~~ ~'" .. " 19 16 
" " ,633 IS 19 ;til '308 " .. II 13 1 00 

10 " .. '332 21 SZ :, " " " '" ' " :i 03 '35' "53 10 
20 ",58 ,,56 ,"M 

:t~ " M '.33 !8 10 , " '53' ~: ~ 20 
30 3''' ,. ,6 " " :t: '3 m "7] ,.58 " 35 !A~ '0 40 "," 

3' '. 
30 " "''3 :t~ '3" ,,'" .... 17 2S 40 

50 ,. " "'" 32 .. ,.'" .. ,6 .. " 2310 ,,'" '" '0 " 45 50 

2 00 3747 
35 .' 

3339 31 41 .,,, 7]59 '" " '435 0259 ,,'" '. ~ S 00 
10 

~:x ~m ~~ 33 OJ 3' .. 
'9 '. 

"33 2S 51 24<3 ~39 " 10 so " 34 '~ 32" ,.,. "'43 ,,00 ~:; '345 02 ,. 20 
30 41 13 39" 37 13 33 23 3' 33 "' .. .. 0' 

"~ '3 08 30 
40 42 00 40·' ~~ ~ !l " " 3'" 

30 .' "'''' 27 " :l23 ~~ 
40 

00 42'" ..... ,.'" 35 0, 33 " 
",,,, "' .. 28m 50 

3 00 43 08 
.' '4 

39'3 3732 ~~ 33'" 32 10 30'" "''' " .. ~'" 8 00 
10 4330 " .. 395' ", .. ,,30 32 45 31 01 .. " ~:: .., 10 
20 4347 4259 40" "' .. ,. .' "" ~~ 

31 3:i .. " 20 
80 '35' "" ::::i "' .. 37 0 1 35'" 31 57 ,. ,. 

'" .' ~'l 
30 

40 .. 0' .. '" "'" 37 16 " .. 3356 32 " 3039 .. OJ M 
00 ... , 42'3 .. " "'<>< 37'" " .. " ,. 3233 3057 .,,, 

"45 00 

4 00 
~~ 42" 4045 39 08 3732 ",. " '. 3' 431 3' .. .. " 2800 4 00 

10 " " 40'" 39 06 3732 ~~ "24 325' 31 17 .... 28" 1. 
SO 4334 42"4 4033 ~~ 37" " .. 3254 3' ~ .. ,. "''' 20 30 

43 " .' ,. 4022 37 23 3554 "23 32 53 3' 22 2953 "'" 10 
40 4259 "'33 40'" "' .. 37 13 35" ~~ 32 49 "''' "52 "''' 40-

I 
00 4237 41 12 .... "'" 3700 3535 3'42 '" ,6 .... "'" 50 

0 00 42" .... ",,, "'OS ,." 35" 33'" ,,3< 
3' '" .. " ::J 0 00 

10 4''' 40" ~, 3745 ,." 35 OJ 3340 3"· 30'" "33 10 
SO 41 12 .. '" 3720 ,.~ 3443 3322 32 ., 30 41 .. '. ,,58 20 
30 .... ~;l f,;x .. " 3537 3420 33m 3' 43 30'4 :X~ ~:a 

30 
40 .... .. " 35'" 3355 32'" 31 22 ,.'" 40 
00 39" '" " 37 .. 35 ,2 " .. 33 27 32 '3 3058 .... "''' 27 '0 56 

I 
6 00 "' .. 3737 .... 

35 '. 
""9 3'58 3' 45 3032 a~ "'OS "50 • 00 

10 
'" 03 .. " 35 " 3443 3335 32" 31 IS 3'''', " .. '" .. 10 

SO ;l:: .. " 35" 3405 32 .. 3' " 30 .. .. 35 .. ", '7 " .... 30 30 35P ,,30 332, P" ~;i 30" 2~ " " 26., "'37 30 
40 35" 34 .6 " .. 3243 3' " 2~ "" >6 '7 "' .. 40 00 ,,58 3359 33 00 32 0' 3' 00 "59 2753 "50 "'45 2440 o. 

• 00 "'" 33" 3"3 ~:i ,. " ~;: '" " !l16 '"" 25 II ,,08 • 00 10 
33 " ,22O 3' '" :x~ "' .. 37 "'37 2437 '335 I. 

SO 3''' "," 3035 .... 7]50 '"" ,,'" 2458 2400 23 00 30 30 3' '" 30" 2~ 28 " "58 2,"4 .... 25 .4 " .. 23" n23 30 
40 "' .. '9,. " .. "", '" " 25" 24 3' " .. " " "45 40 
50 .. 3' '"" ",56 27'" '" " " " 2437 2345 n53 no, 2"'1 50 

I 8 00 " 32 
:l~ 

,,00 '" '3 "'25 '437 " .. 2259 noS 2«' 2026 8 00 10 " 3' .. 03 2518 24" 23 .. 2258 " " "" 2035 
'. 45 

10 
SO ~~ "''' "'05 "" 2337 0253 n", " 22 2037 ' ... :1 ;a SO 30 2445 " .. 23 " 2242 "59 21 16 20 32 'I .. ~~ 30 40 24" 23 " 23<>< 22 2, "44 " .. ;:2 :~ :s ' 59 '733 40 
00 " ,6 2239 no, 21 24 :;to 47 20'" , ... '7 .. 1647 50 

If 00 22"9 "33 2059 20 23 'I .. 19 10 '·33 " » 
17 18 ,6 .. 

" 59 .. 08 

I 10 " .. 20," 
!~ ~ !~: ' 47 1812 1737 17 01 <6" ~; IS 12 1. 

SO '.53 :x ~~ " .. 17 13 ,6 .. ,606 1532 ,.22 SO I 30 , ... 1745 " '4 16 -4.3 16 13 '54' IS 10 ,,'" ,.06 '3 :\2 30 40 " 32 " .. 16 37 ,6 .. IS 41 IS 12 '443 " '3 '3 :I 13 13 "42 M 00 16 2. '55' " .. " .. '4" 14 10 '343 13 IS " " 20 "50 50 
10 00 

"~ ' .. , '4" 13 57 '332 '3 08 1242 12 Ii "52 "" :~ :t 10 00 10 '3 '33' 13 I2 "SO "" "OS II 4. u , '·54 ,. JO 10 SO 12 42 U" " 00 "42 11 21 II 01 '°40 10 18 

I~ I~ 1 '3 ,.0 
30 1I 27 11 10 10 51 '°34 10 :.i n~ n; X" '. 10 40 10 14 n.; X::: X~ l" 7 :l '00 l~ 725 40 50 '" , .. , 3' , ., 630 50 

11 00 74' , .. 7<, 7"4 6" 6 .. 6 .. 6" 6., '49 ,35 11 eo 10 6 2$ 6 " 6", '54 ~~ '34 , .. '" 
,., 

'5O . .. Ie 
SO , .. , ., '53 44' ... ". ". . .. 353 3" 

,.. 
30 3" 345 n: 333 3" 3" 3" 308 3·' 255 2" 30 40 ,,, 2 3' 222 ". ". 2<. 205 2 ., '57 '52 M DO '" , " "3 , " '''9 '''' 'OS ' ·3 , .. . ., .,. 00 .,. 00 000 000 000 000 000 000 .00 000 .00, 000 .00 IS 00 

I 

In Xertlt Iatl&a.~ wbrn the star is rising or .east of the Itleridian. the tabulated azimuths a~ reckoned ftom North to Jtast; and 
whtn the star is &etting or West of the meridian. the tabulated 8:dmutbs are reckoned frum North to West. 

In Seath bOWl! •• ben the star is risiDg- or East of the meridian. the tabulated azimuths are reclroned from. soa~ to East; and 
wben the star is settiJag or Wcsl of the meridian, the tabulated. azimntbs arc nckoned from. Sooth to West. 

Wbcn the ........ and heD ....... are of dlthreat uae, the tables are to be entered with tbe sapplCDW!1lt of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required. true beariDg. 
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AZIMUTH OR TRUE BEARING. 

DECLISATION-SAMF; NAME A&-I..ATITUDB. 

II-H_._Rr __ ._._"_I_"_II_~_4_0_1_2_5_0_1_2_6_0_1_2_1_0_!_2_._0 ___ ~_"' __ 3_60 __ 3_1_0 ___ '_2_" ___ 3_._0_i~ _3_'_0_
j
'_H_O_Rr __ &ng __ I_e_, 

..... 01 0, 0'10'.10' 01 01 01 0' 01 0' O/j )a;. DI. 

I 

i 
I 
'I 

I 

I 
I , 

Ii 

o OU ISo 00 ISo 00 ISo 00 ISo 00 ISo 00 180 00 [80 00 180 00 ISo 00 ISo 00 180 00 ISo 00 I 0 00 
10 17339 173 23 113 efT 17249 1"[Z 29 Ij.Z 06 17141 171 II 170 J8 IliI) 5J 1&J 14 168 2J 10 
SO 167 24 166 55 166 2J 165 4' 165 OJ 164 25 163 J6 1M 41 161 J8 160 36 159 02 157 23 H 
30 161 19 t60 J8 159 52 I '59 02 I ISS 08 157 rTf ISS 59 154 43 153 17 151 39 149 47 147 J8 'I 30 
40 ISS 32 154 39 153 42 1,52 40 151 32 ISO 18 t.t8 55 147 24 1-45 42 143 47 , 141 J8 139 12 4'00 I' 
&0 ISO 02 I49 02 1.47 Y. ! 1.t6 44 I 145 27 144 03 142 30 1.tO 49 IJIJ Y, 136 531134 40 132 02 

I , I 
1 1M) LU 541143 47 L42 34 : 141 16 1,39 52 1#1 22 I IJ6 43 134 rI> 132 59 130 51 uS 32 uS 59 1 00 

10 140 OS tJ8 54 137 37 i 1]6 15 'I 13( 47 133 121 131 JO 129 41 12744 125 35 i 123 17 120 4B 10 
:1:0 135 37 134 23 133 03 ! 131 39 130 OCJ 128 33 1:z6 SO 12.5 01 1,',3 04 120 sB i IlS 44 u6 21 H 
30 131 29 130 13 128 51 I 127 26 IZ!)!/J 12( 19 122 37 120 SO S Y, Il6 53 'I' 114 44 Il2 27 30 
40 127 J8 I 126 22 12500, 123 34 122 Ooj. 120 31 IlS.so 117 04 US 14 113 16 lIt 12 109 01 40 
60 IZ4 OS • 122 47 121 27 ! 120 02 IlS 33 117 01 1 lIS 22 tI3 40 III 53 IlO 00 i loB 02 lOS sB liO 

2 00 120 46 II U9 29 118 oB ! 116 441 II5 IS Il3 47 ! 112 12 110 34> laS SO 1fY/ 02 I lOS 01} 103 II 2 00 
10 Il7 39 116 24 1[5 05 !. Il3 43 Il2 IS no SO ! 109 17 laJ 42 106 OJ 10( 19 i 102 32 100 4D 10 
20 114 45 Il3 30 112 13 ' IlO 53 101} 31 loB OS ' too J6 lOS 04 IOJ 29 101 -49 100 07 9B 21 SO 
30 112 01 no 48 I 109 33 i loS 15 1106 55 10;5 32 I 104 05 102 S/ 101 OS 99 30 <.11 52 ~ 11 30 
40 109 271 loS 15 1107 01 lOS 45 10( 'Z7 103 aJ tOI 43 100 IS 9B 50 en 19 9S 45 94 09 40 
60 107 00 lOS 51 104 38 : 103 2( ! 102 oB 100 SO 99 30 9B 08 96 43 95 15 93 4f> 92 13 60 
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20 10020 9915 9809: 9700: 9551 9441 9321 9213 9057 ~:p 8819 86,s8 20 
30 9618 9715 ¢09: 95031 93Y,. 9247 91~ 902518911 B7ss 8639 S520 30 
40 9620 9S17 9414[ 93091 9204 1 90sB 89..,. 8839 8728 8615 8501 8346 40 
50 94 25 93 25 92 23,; 91 20. 90 J6 I 89 II 88 05 81!5 $I 'I S5 48 84 37 83 26 Ib 13 60 

4 00 9233 9135 CJD35! B933 8831 8728 8623 85 IS 8411 S303. 8J,54. 8043 4 00 
10 90 4500 89 47 88 48 I 87 -49 86 4B 8546 84 44 83 41 82 36 8,.1 29 J 80 22 79 14 10 
SO 89 8803 87OS: 86rYJ 8508 84-08.8307 8206 8103 sB 7853 7747 20 
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H 78 sB 78"? 77 18 76 27 7S J6 74 43 73 51 72 sa 12 03 71 c.8 7'0 13 69 17 SO 
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• 

• 

9 

10 

11 
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1 37 60 4B 20 
SO 67 40 66 57 66 12 6s 27 64 43 6J !Jj 63 13 62:J8 61 42 60 55 lJ8!1J 21 30 
40 660J 6519 643'; 6352 6]oB 6224 6141 6056 6010 -5924 ',5839 5753 40 
50 64 24 6J 41 62 sB 62 16 61 33 60 SO 60 06 59 23 sB 39 S/ 55 57 10 $i 25 60 
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10 61 OJ 60 22 .59 41 59 00 $I 19 57 ]8 56 57 56 14 55 J2 54 SO 54- as 53 2S 10 
SO S921 SS42~ sBOI 5720 !P4O SSS9 5519 54-39 S3~ 5317 5235 .5153 SO 
30 57]8 SlOO, $i20 5541 5501 5422: 5341 5302 5222 5141 5102 SO 21 30 
40 5554 5516 5437: 53:J3 5320 52.1.5203 5124 .5D45 5005 49'¥1 4847 M 
60 5409 5331,5253' 5216 51]8 5[00: 5022 4945 4906 4828 4750 4711 liO 
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QUi Q~I Q~ ~M ~q ~02 •• 
q" Uu _. -M .~ _. _'" 

=:i =: =: =~ :: q.., 31 ~~ ~~ ~a q_: q. 3:1 q. 
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In North latlta'e9 when the star is risil!J or Bast of the meridian, the tablllated azimuths are reckoned from North to ltast; and 
when the star is setting or West of the meridian, the tabulated admuths arc rttkoned from North to West. 

In Se.&Illallt.de, when the star is rising or East of the meridian, the tabulated arlmuths are reckoued from South to East; and 
when the star is setting OT West of the meridian, the tablllated azimuths are reckoned from South to West. 

When the laUt.de and wn..tlon are of ".eftnt .... e, the tables are to be entered ..nth the supplement of the hour angle, and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 

LATJTtJDB 4.°. DECt.LVATION-SAME NAME A5-LATITt::DE. LA.TlTlJDB 450 • 

Honr ..... C1e. 3.0 370 380 .... 400 410 .. ,.. 4,0 U O 4&0 460 .... Hour ....... l • .. ... 0 , 0 , 0 , 0 , o , o , o , 0 , 0 , 0 , o , ... ... 
0 00 ..... ,50 .. ,50 .. ,50 .. ,50 .. ,50 .. "'" .. ,50 00 ,So 00 000 000 0 00 

10 ,., ~ ,., 53 16.J lJ : 161 57 ,,. 54 "43' '" ,. 137 10 118 24 ,." ,0 .. 10 

"" . 155 '53 .. 15- 10 146 31 .., " 135 51 IZ'[ 51 117 20 10354 7' ,8 .. '7 20 
30 :;i: 142 12 lYt 13 . 134 32 ..... 12330 u6 15 

'OJ '" "'''' 76" .. '" 30 
40 I~ 16 !:~!~=g: 120 41 lIS n ,," 50 IOJ! 01 94'7 ,.'" 70 '3 40 
60 129 13 ' '" li4 OIJ 109 17 '''' " ~ a8: 9'00 8, 34 ,.,'" 7' " 60 

1 00 
!~~ '''' OJ 116 46 . 12 (1] ' .. OJ ' .... '00 .. 9$ IJ I ,. 0, ...' ,., '. 7347 1 00 

10 115 U JJ2 04 , I 42 lOS 05 101 LI "' .. 92 51 I 88,. 8347 ~~ 74 25 10 

"" 113 47 lII03 loS 08 IDS 02 101 45 .. '7 9439 i:; 5' , ,." 8, 54 74"" "" 30 11002 ,., '" :=:Il;~i 
.,. .. 95" ."., 05 85 " 

8, 00 ;8:n 7439 ' •• 40 , .... ' .. '" ""'" 9333 ;: 8, 2IJ : .. ~ 8, OS " .. 7428 ! .0 
60 1 'OJ 49 101 33 99 11 '9644, 94" 91 33 , 86 01 : 8, 50" 77" 7409 I .0 

2 00 1101 10 99" "",. , 9O" 9'" .... ., '3 .... ' 8, 59 79 ,. 
76 " n"l 2 00 

10 ""45 ""45 94 40! 9' " ;;;: 88", .,., 83 19 50 5' ,." " .. 73 13 10 

"" ""3' 9437 92!8 ' 90"" 86" .. '7 '" 03 ~ 45 77>6 "04 7' 40 20 
30 .. " .",. ~~ 86" .. " 8>" 50 .. .' 76,. 74 17 7' ., SO 
40 .",. i:;47 i:;OJ '5 '4 83 31 8, .. iili 77 37 75,. " .. 71 U' 4. 
60 9"39 0' 87 22 ; SS .. 835' 8> .. 50 '9 7633 7437 7240 70 40! 50 

3 00 8853 .,,, 8s 45 : .... "''' 8047 794 77 ,8 7S 31 73 41 7' SO .. ",! • 00 
10 .,,, SS .. .. '3 8, .. 8, .. ,.,,,, 77 SO 76 .. "" "., ,.,. 1l: I 10 
30 8535 .. '0 "'., 81 14 

~:; ,." 76" "'" n,. 7' 45 ,. .. 30 SO ... , 8, 39 81 IS 79 5' 76", "" 7354 7''' ,.. .. ~ '0 ., 331 ... 
40 8, ., 81 10 

~: 
,.,. 

77 OS ".- 7415 "47 71 18 1l!J 
,. 66., .0 

50 80 59 7944 7708 7548 : ,,>6 ""4 71 40 j'O 14 ., .. ., .. 50 
~ 00 793' ,. '9 n .. " .. "3' 7314 71 541 7033 1l~ ., .. 66 '3 .. " 4 00 

10 "OS 76" 7542 7 • ., 73 1,5 i ,,00 !i" I 1l~ 66 .. ~~ .. '" 10 
30 76 .. 7531 74 21 73 lJ 72 00 , iO 47 

~I 
6702 '545 
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;:~ 
n", 7' 54 ,. 45 . 1ll: 

.,,, .,,, 
"43 

.,,. ., '0 ... 
40 "5' 7' 43 iO 37 .. 30 ., '3 .. ., .. 5' '3 .. .,., :! !t 40 
.0 "., 7'" ,.,. .. '9 .. '5 .,., 66", .... '3" 

., ... ., ,. 50 

6 00 ''''I 70" .... 68., 6659 .,,, 
.. 5' 63 4S ! ., "" 61 31 60" ~ '3 • 00 

10 a~ '"45 6745 6645 6544 .. ., ., .. "" ' 6, JO 60,. 
~ '9 " 18 

30 .,,. 66", .,,, ... '" .,,, .,,, 6""1 60" ~ '9 '5 57 10 ,... 
.8 6659 66 OJ 

~~ 
.... 63 12 , ., '3 . , .. 60 ' • ~~ " 5 '0 ~OJ .8 

40 65 l5 ... ' ., 5' 61 55 . .. ,. 60 00; 59'" 57 OJ ""OJ ~;t 
40 

60 .. " .,'" 61 :;2 60 37 . 50., ,. 4' 57 49 ' "'53 " .. 
54 '"I 50 

6 .... ., .. 6157 6, 05 60 '3 59 19 ! ,.~ 51 31 I "' ... 55 .. ~4 44 ~ 471 " .. 6 00 
18 ., ,. 60 33 ~:l ,." SS 01 ' 57 

'" '5 "" 54" 5333 ,," 51 41 18 

"" 6000 59" 5731 "'., . "49 5450 54 06 53 '3 5''' " '" SO 33 30 
30 ,.,. " .. "',. "' .. "'" .. 3' 

53 .' 
"SO 5' 50 5' ., ,. 'S ," .0 

40 " .. ~" 5534 54 47 53 ,s8 : 53" "" 5' 33 SO .. 4953 .. ., " 40 
60 5540 5455 54 .. 53'3 " .. 5' 49 5' OJ SO '5 .. ,. .. " 47..s I .. ,. .0 

7 00 54'3 53" "., 5' ,. 

i~' SO" 2 .' .. " .. 07 47'" .. " 4545 7 00 
10 

"'" 5' 50 51 IS SO .. 49 OJ .. ;! 4733 .... .. ., 45 '7 '''9 18 

"" 51 12 SO,. ,47 49 OS .739 .. " .,,' .... .,,. ."3 20 
SO 

2~ .859 ,8 4737 :~ .. '. ., .. "49 .. .. "'3 .,"" .' " 3 .. ... '''7 ... , .. ., .... .... .,,. ., '3 .. 0' .,,. .. .. 40 
50 .. ,. 4555 45 ,. .. 37 .,,. ., '9 ., .. 

.' 50 
41 19 ,0 " 39" "" '7 

60 
I , 

8 00 .. ,. .. ,. 4343 43 0, .,,, 
.' 49 

4'>< .. 3' iIl~ ~:a ",. 3754 8 00 
10 43 21 42 44 : 42 08 i ., 3' ,0 " .. ,8 

ill .' 
,. .. 31 It \ ,." 10 

30 .,'" .. ., .. " ' iIll! 39 n "., u 3733 .. ,. ,." " .. " .. 30 
30 "OJ 39'9 " I 37" 37" .. ,. "OJ "'9 3453 ... '. 3343 30 
'8 "" 3748 37 ~ i .. '" ... '0 "37 "OS ,. 3' 33" 33 ,. , 

" " " '7 
.. 

50 .. "" .. ., 35 3S ! "OS "3' ,. 0' 3330 ",. 3' ,. 3' 54 "''' 3049 50 
; .. 00 ,.54 ,.,. 33 54 : 33 '3 3'53 ,." 3' 54 31 23 3053 JOn :ll~ 

.,,. .. 00 
18 33 08 """ 32 10 i 31 42 3' '3 ,. .. 30 '5 :ll:': '9 '7 "' .. !l i; I 10 

"" 31 21 3054 .. " '950 '93' ., .. "'37 "., " .. ,. 47 30 
38 '93' ., .. '"" . '" '. " .. " " "'57 "''' ::~ '539 " " ,. .. ' 3D 
48 '739 " '7 "''' ,.'" ,. 05 " .. 25 IS '4 SO ,. '" . "37 ~;i .. 
.8 "SO " " " .. ,.., ,. ,8 

'3 '" " 33 '3 '0 2247 "'4 22 01. 50 

18 00 "57 '3" " '. "53 " 3' " .. 21 49 "'7 " .. "'45 "'''' 
,. ., 10 00 

18 " '" 21 42 
:; ~ I "'" "'., :, ,. .. '9 .. 19 25 '9 OS '8~ ,8 ,. 10 

30 .. ., '948 19 13 ,8 54 18 18 ]8 01 ,,., 17 2S . '7 "48 20 
30 18 10 '7 ~ 1737 " ,. '7 .. , ... ,. " 16 16 '550 1543' '5 >6 15 10 30 
40 1612 '5 15 41 'S '" 15 13 .. ,. .... 

'. '9 
' ... 14 00 ! '3 ., 13 31 40 

60 14 13 '350 1346 '333 " ,. '308 "" 12 42 "., 12 J7 : "04 II 51 50 

.11 00 12 13 12 01 "SO "39 ,,'" II 17 "OS I: ~ '0 .. 10 33 ~ 10 22 10 II 11 80 
18 10 12 '0., 953 9 .. 934 9 '5 9 '5 8sB 8 .. 1 :~ 8,. 10 
20 8 '0 803 

~lll 747 740 ", 7'" ,.8 ill 7~' ••• 30 
38 6 .. • 0' ,S' 545 5'- 5'" 5'" ~~ 5 I ' 5" 5" 20 
40 .os 4~ 3" 3" 35' 347 343 340 33" 3'" 3'5 .. 
.0 'OJ , 0' '59 '57 '" '54 '" 'SO ,,8 ' .. ' .. ", 50 

12 00 000 000 000 000 j 000 000 0 .. 000 000 0001 000 000 12 00 

In ~R1h l"I1 •• ~ _ben the star is ~ or £at of the meridian, tbe tabnlated anmuths are nckoned from North to East; and 
",hen the star is setting or west of the meridian, the tabulated azimuths are reckoned from North to west.. 

In ~. 1atlW~ wben the star is risi~ East of the meridian. the tabulated a~mutbs are reckoned from Sooth to East; ud 
when the star is setting or west of the me . n, the tabulated azimuths are reckoned from South to west. 

W"nen the laUtade and .lbiau. are of ~ ~ the tables are to be entered with the supplement of the hour augle and tile 
aupp1ement of the tabulated azimuth is to be taken for tJae required true bearin!". 

-
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AZIMUTH OR TRUE BEARING. 

......... 1J_.50.- DJtCI.INATION--SAlIlC NAlllt AS-LATITlJDIt. L&TlTIJDR 45u • 

a..r4DcIe. 4" 4'- .... 510 5'" 530 u O ~I 58° ! 5'70 580 ."" I HelD' 4Dcle. I I I--.. ... o • o • o • o • o • o • o • o • o • I o • o • o 'I h. -. • 00 000 000 000 000 000 .00 .00 000 • 00 1 000 '00 .001 0 00 
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SO 
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490S 46 ... .. .. 30 

40 ~~ ~~ ttt 6, 43 
60 .' .. '. 5356 5'45 4935 4727 45'" 40 

.0 .,,. 60'4 .. '. 56 ... .. .. .... .. .. 4754 ., .. 60 

I 
3 00 68 ., 660, .... ., ,. 60 .. .. " 56" .." 52" '" '. .. ' . .6 " 3 00 10 ", .. ... ' U 6147 .. 55 "00 5606 .. '" 52 ,6 "'''' .. '" "34 10 

SO 66,. "53 6121 .. ~ 5743 5554 .... ~!t ; "''3 .... 46 41 SO 
30 """ .... .,., 60", ~,. 57" 5537 5352 '" ,8 048 31 , "45 30 i 40 

""'" 2~ 6, 55 60 ,. 5657 ., '7 5335 ... 52 I .. ,. 48 26 i .. .. -, 
50 .... 6, " .... "OS 56,. ,,53 53 '5 5'>' 49" 48 18 I .. ,. 60 

I , 
• 00 ~ .. .. ., 60 33 ~: 57 .' 
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.. ., • 00 

, 
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q, 
~~ 55 .' 

.... 
.' 45 .' ,. .... ' .. .. .7 01 4534 30 40 .. 57 ~ 2S i .. 47 53" 5'''' ~:t ,: ., .. .... 45 .. 40 

50 .. . , 57 .7 33. 55 '7 54 ., 52 .. .' .. .,,,,; .. .. .... 50 

6 00 ,. .. "52 
I ,:: 4808 i "SO 6 00 55 .. .. ., 
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5'''' :~ .fS 32 ' 44" , 10 

~::: ~~ " .. 5335 52'3 51 II :l ~ I .. ' . .... 43>9 10 , 
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5' .' 
5'32 "'" 2!! "59 4533 

44 '. ~=t 
SO 

30 55 •• 53" 5'53 .' .. ,. .. ,~ 4713' .. ., I "5' .. '" 30 
40 54 ., 5'57 5'54 .... ,:; .,'" .. '" 45 '7 .... 4'57 .. .7 H 
50 5'57 S'55 "54 .. 52 .745 .... 4534 .. ", 43" ., '. .' OS 

50 

8 00 SI51 .. " ,~ .... :1~ .... 45 ., 4443 ~!i 4234 .. ,. .... 8 00 
10 .. ~ :i~ :l" 455' .. ,. .... 4'44 ... ' -~ :: 10 
SO ,,. :lZ .. , 

45 .' 
4453 4355 ~~ "54 40 .. >9" SO 

30 

:1~1 
.. ,. 4353 4'57 

.' 00 
40·' ~: 

,.00 30 .. :1:X :nt .. " ..46 ., .' 41.57 .' .. .... ~:I 37" 40 
50 45 ,8 4334 ., .' .' .. 4055 ,,00 ",06 31 14 >' '7 50 

I ., 00 .... 44'" ~:l ,,'7 :!~ .... U ",00 ,. '" I 
37 "1 

.. ,8 
~:a 

., 00 
10 

~li 
., 54- 41 ]7 

~= ~57 ~~ >' '5 35" 10 ,.. .... 40., ;; J: ~~ 35~ 35" "'3 3332 SO 
30 4''' - .. Z1 

~~ ~ .. 35 ., 
34 121 33'3 

.' 33 
30 

40 
~~ '" ,. ~:; ~rl '3 35,. 344' 33" ""9 3''' 

.' 34 
.0 

50 3753 37" 35"3 
34 '. 

3335 32 49 .,OS 31 19 3033 60 

8 00 -51 .. ~~ ~~ 35'3 3432 33" 33 .. 32'4 31 43 "" .. .. '5 ~~ • 00 
10 3554 3357 13 ,. 32 31 

.' 57 
31 15 30,33 2~ 2: 10 

SO 343' ~~ 
33 ,. .,,. 3'00 . ", 50" .... ~ti :l~ "" 30 33'" 3' .. ",,,, 50 .. »06 ,. .. "SO .,35 "'55 80 .. 

~~ .... 3"" 2~ 2= "''' "''' :l~ " ., ..,. 2541 '5" 40 
50 "44 ,." "' .. "'56 115.7 "''' '437 ,. ., 50 .. 00 "''' '" ,8 ., .. ., .. "'43 .. " ..,. 

~:;i "33 "59 '3" "52 .. 00 
10 .,m .. S' "'" ' . ., "''' '4" ,. .. '3 '7 "45 "'-' "., 10 
,.0 ' .. ' 2, " ::~ '4'" '. ,. '3'" " .. " .. " ., 21 31 21 01 

'" .' ,.. 
30 '4'" '354 ,,00 "33 .. 06 .... 21 Il .... "'~ !X ~ ~X ~ 30 
.0 " .. "'4 " .. "33 "'" 

",., 
'" " ~;:; !I~ 

,8 .. ... "'5 "'5' "'''' "OS ' . ., 19 17 ,854 
'74' I 17 17 , ... 50 

1. 00 
~~ ' ... "" ,8 ;l;1 18 14 17 52 '73D '7'" 16 4S ,6 '3 '.00 15 37 10 00 

10 " .. .,., 
" ... ~ ,6 .. ,606 '545 '. ,. '5" ' . ., '4" 10 

"" ,. '" 16 t:z '554 '.35 '. , '. 59 
]4.1 .... M 03 ' ... !~~ '. OS "" 30 

tiia 1437 14 21 ' ... .... 13 31 ' ... "57 12 41 1223 I u .. 30 
40 ' . ., 1241 "33 12 17 12 02 u .. "33 II 18 II 02 I 1047 to 31 40 
.0 ",. "", II 13 ,. 59 , ... '" .. 10 21 ,.08 954 

::; I 
. ., 

9 '. 
50 

11 00 w .. 
I~ 2~ ." 9 '. 

9" 8 53 8", 8,. 8", 
~~ 

11 00 
10 S .. 

1~ 743 734 ''4 ". 7 06 6 57 6 '7 10 

"" 6., .34 6., 6" '" 557 5" ... 533 5 '5 5 17 "" 30 • 0' '55 4SO • 44 ;::l '35 ... 42' p6 

!;; I ... .;8 30 
.0 .'" . " ''3 .09 . "' ' .. ,., ' .. '43 '39 40 
60 ' .. ,,. 

'37 '35 '33 , 3' ,,. 
'" "5 1 23 '" , '. 50 n 00 .00 000 .00 000 '00 .00 000 '00 .00 .00 '00 '00 IS 00 

I 

1-0 lIH11lId11aU. when the star is rising or Bast 01 the m.cridian, the tabalated azimuths are reckoned rrom. North to Easti and. 
when the star is settmg or West of the m.c:ridiau, the tabulated azim1:d:hs are reckoned. from North to West. 

Ia "'la&l~ when the star is rising or F.ast 01 the tIIeI'idiaA, the tabulated azimuths are reckoned from SOoth to Easti and 
when the star is:setting or west of the meridian, the tabulated uimuths are reckoned hom South to West., 

When the bItltUe and _1IaaIha an=: of.~ ... e, the tables an=: to be entered .... ith the supplement of the hour angle and tlPI 
laPPIement of the tabulated uimnth is to be takeD for the ~uire4 true bcatilJa. 
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AZIMUTH OR TRUE BEARING. 

L.&.TI'I'UDB &io• DECI,INATION-sAME NAMJt AS-LATITUDE. L&TlTI1DB 46°. 

U.UI' ADele. 80" 810 8%' I 830 840 8,0 I 880 87' 8"0 88" 700 I Hoar A.acle. .. ... o , o , o , o , 0 , 0 , 0 , 0 , 0 , o , 
o , I .. m • 

8 00 000 000 000 oro 000 000 000 000 000 000 000 0 00 
10 "9 4'3 ,00 340 l:! 30S '5" , 3' '24 '" ... 10 
%0 93' . ,. 7'" 

,., • 0, ,38 , .. 445 4" ,00 %0 
30 ,,00 U .. II 43 '0" .53 .06 • '3 74' 70s • 3' '00 30 
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:~ :: .... "59 11 57 II 01 .0 .. 9" • 37 7'" 40 
50 " 0' '" .. 17 14 ., 55 14 41 '333 12 31 "33 '038 . ,. 50 

1 00 
:i~ '3 " "49 '" .0 •• 39 17 15 1557 ., 45 1337 ,," II 37 1 00 

10 "" 2439 "" 21 13 '939 18 13 •• 53 '537 !1~ 13 :11 10 
,.0 

~:! 
'9 ., 

" '3 25 19 '33' "53 ,. .. 18 52 '7'" ., ,. 20 
30 3' 35 '9" >7 3' " ... '354 " .. "43 19 14 '7 SO 16 32 1 30 
40 '-'53 3340 3' 3' "'30 >7" .... ,.~ 

~~ '" ,. :2 '.00 40 
50 3741 35>7 33 .8 31 16 

'" '9 >7 '7 2540 ! " " 19 21 50 ,. 00 39 i4 ~:: 3453 3' 49 30 51 "'57 27 081 ~~ '3~ ,,08 ,." ,. 00 
10 ,03' 

" '3 
34 .0 P" ft!l "''' I '3" "4S 1. 

%0 41 31 ... '" 37 23 35" 33'3 39 31 ; "5" ~06 '4 " "2 %0 
30 ., 3' .. " 38" "" ~~ 3'30 3039 '" ,. " .. ~ ~~ '3 30 
40 43 •• 41 13 39" 37 14 33'4 3' 33 '945 ,"00 ,. ... 40 
50 43 ,. 

4' " 3953 3757 ,,~ 34" 3'" 3033 .... ,,"- " .. 60 

3 00 .... 4''' ,0 " 38 3' .. ., 3449 33 o. 3' .. "''9 " .7 "'" 3 00 
10 .. 37 ., " 40" "'0' 37 II 35" 3335 3' 5" 30 OS "''3 "43 10 
20 "5" .. O. 41 11 ... '3 3735 ~:; 3403 3' •• 3035 "''' "., %0 30 .. ,. 43 12 .. " "'39 37,. .. " "4' 31 01 '9'" ~:; 30 
40 4500 43'7 ,. ~ ... SO 38", ",. 3443 33'" 31 21 "'4' 40 
50 .. 55 .. '7 , . 3955 38 ., "34 3455 33 ., 3' .. "',. .. " 60 

4 00 t;l 43'3 .. 35 39'" 38 .8 .. 4' ~::t 33 " 3' .. 30" :::~ 4 00 
10 43 .. .. '" ;;~ 38 '9 "4' 33 3' 3' 55 30" 10 
%0 "'3 4''' .... 38 ., .... 35" 3333 3' 59 ~~ '"" 20 
30 .... 4''' .... 3935 38 OS "34 35'" 33 3' 3' ,. '"55 30 
40 434' .,,, .... 39" 3754 .... 3455 33'5 

3' '" 30'5 '"55 40 
60 43 .8 4' 54 40'" 3904 3738 .... 34 .. 33'7 3' .. 30" "5' 50 

5 00 .,SO 
4' '" 

.. ., 3843 37 ,. 3555 3430 33"5 3' 38 30" .... 5 .... 
10 4' '9 .. '" 39 ,. 38 •• .. ,. 35 37 34 '3 3'SO 3' " .. '" '" 37 10 
%0 4141 .... 39" 3754 "35 35 ., 3354 3'3' 31 10 ", .. '" " 20 
30 .,,, .,,. 384' 37" .... 345" 33 3' 3''' 3053 "'33 '" .. 30 
40 4035 ~: '38 .. .. ,. 3540 ~~ 33" 3' so 303' :it~ >7,. 40 
50 3955 3734 .. " 35 .. 32 41" 3' ,. 30 .. " .. 50 

8 00 
~~ 38"- "57 35" 34" 33'4 3 212 3059 "45 "30 !lIS 8 .... 

10 37'4 ~~ 35 .. 34 00 3' ,. 3' .. ;:;;t :it:: '" 0, ,." 10 
! %0 

~~ ~~ 3430 33'3 ... , 3' ., " 37 ,,~ %0 
30 J:i,i ~:: 3'" 3' .. 3033 :it~ '" '7 

,,08 30 I 40 .... 35 .. 3' 03 3' 00 ,.,. >7 .. ,. 37 '530 40 , 60 35 •• 34" 33" 3''' 31 21 .. '" .. '7 ,g '3 " .0 ,. 0' '<,. 50 

! 7 00 34>7 33 3' 3'33 ~!i 30 37 :it~ "'37 >735 "33 '530 ,." 7 00 
10 3334 "40 3' 43 ,." >755 "''' " 55 !!~ '353 10 

I 20 3'39 3' .. 3053 "',. 2~ 
,g., 

~!6 "'" 25 IS 23 17 %0 
30 31 43 305' '959 :it~ >7" 2531 '434 '337 "40 30 I 40 .... :it~ :d:'i: "'4 ,. 3' " 39 '4" '3 ,. "" " o. 40 
50 ,. .. >7" '" 3' '54' '4 ,. '4 00 '3 08 '''' 21 21 50 

" 00 "''' ,"00 
" '3 

,.,. " ... '4" '4M '3" " " 21 31 m39 8 00 
10 " .. >7 00 ,. .. '5 3' '445 '359 23 12 "'4 " .. ,. '7 '957 10 20, ,. 4' '5" '5 •• '433 2349 '3 0, " m "35 ,. .. mo. !X !; 20 
30 25 37 '457 24 •• '334 " " " .0 ,,'" ,. .. ,. 00 

:~ ~ ao 
40 '< 3' ~~ 

'3 ., "35 "58 : !i "34 2~ 2~ :Z ~ 40 
50 '3'4 22 12 "34 '"'" '938 '738 60 

I • 00 " .. "43 "., ,. 3' :t~ :1 !: .s .. ··04 '7 '" .... .... 9 00 
10 " .. ,. 37 "'03 :I: ~l , 17 10 '.34 15 57 ., '" 10 
%0 .~ ,. :X ~ 18 57 :l~ 

17 21 16 14 ·,40 ., OS 14 31 %0 20 !7 ~ 17 51 :1 ~ .. ,. 1549 15 18 .... .. '3 '3'- 30 
40 17 II .... IS 47 15 19 •• so ., ,. ... SO 13 19 "49 40 
60 .. ,. 16 01 ., .. ., .. .... 14 17 '3 5" 13 21 "53 12 25 11 57 60 

10 .... IS 14 .. SO .. " .. 0' '338 13 14 " .. I2 23 11 57 "30 "04 10 00 
10 .,00 '339 13 16 

!~ ~ 12 31 12 10 " .. 11 23 .059 '·35 10 II 10 
SO " .. '''7 .,., ",. "OS .0 .. 10 22 1001 ~40 I: 20 
30 II 31 " .. .055 I;~ 10 19 1001 

~~ I: ~::; &~ 
30 

40 10 16 

.. 00 I I~ I~ 855 ,," 40 
60 9 00 8 .. ••• 749 734 7'. 704 '34 50 

11 00 744 p' 7M 708 6" :;t ·3' 6 •• ·OS 55' ,38 11 00 
10 . ,. '7 ... '57 ," 5" , ., ,04 '53 

4 .' 
10 

20 , .. 502! .,. , .. 438 ' .. ." '" 404, n~ 345 %0 
30 35> 347 ! 34' 334 3'" 3" 3 •• 3 '0 303

1 

'49 3D 
40 

~~ 2 31 ' 
,,, 

"3 ". ". ". ,., 
"" .,. '53 40 

50 I IG : • '3 • n ... . ., 'OS '03 • o • 0,. 057 50 
1Z 00 000 000 i 000 000 000 000 000 000 000 000 000 1,. .... 

In lferilt htl.~ when the star is rising or aast of the meridian. the tabulated azimuths are reckoned from North to East; and 
wben the star is setting or West of the meridian. the tabulated uimutlul are reckoned from North to west. 

In S9w.tIt 1atlt.1Ie. WMu. the star is rising or ltast of the meridian, the tabulated azimuths are reckoned from South to Bast; aDd 
when tlie slar is setting or West of the meridian, the tabulated azimuths are: reckoned from South to west. 

When the ldl&.e and deell..uo. are of .. ~, ... , the tables are to be entered with the supplement of the hour aogJe aad tlac 
supplement of the tabulated azimuth is to be taken for tlae mquired. true bearing. 
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AZIMUTH OR TRUE BEARING. 

I 
L&TITIJDE 460 • DItCI.INATION--s.u,m NAM£ A8-I,ATITUD:£. LA.TlTtJDE 460 • 1 --

Hour ADele. I 
Sic 260 270 280 290~ 310 i 32° 330 I 340 

•
50

1 
Hoar A.DCleo. 24· 

r- -;--
k. m. o , 0 , o , o , o , o I 0, o I! 0, o , 0 , 0 , b. m. 
0 00 ,80 .. ,80 .. ,80 .. ,80 .. ,80 .. 180 00 I 180 00 ISo 00 : 180 00 ISo 00 ' ,80 .. ,80 .. 0 00 

10 173 55 173 42 173 27 !lJ ~ 172 53 172 33 i J'P II 171 46 , 171 17 JjO 44 ,,. 06 169 22 10 
20 16, 55 ~~~ 

,., .. 
'0,; 54 165 17 ! 164 34 l~ 46 ' 162 52 161 SO ,60 '" 1,59 16 20 SO ,., OS 160 47 160 01 159 12 ,,,. "I '" '. I 12 1,54 56 ,,, " 151 54 'SO os 30 

40 '56 '" ISS 41 154 49 ';g" 152 5.3 lSI 45 ISO 32 149 10 147 39 ,.., 59 '44 06 ,..,,,. 40 
50 151 09 'SO '4 '49 '4 , 08 ' .. ". 145 42 144 18 14247 141 06 139 16 ' 137 I2 '" ,. 50 i 

1 00 ' .. '" '45 os ' .. 00 ... " 141 31 I40 0'] 13B 37 137 00 135 14 133 17 . 131 09 ,,. 5' 1 00 
10 141 :l5 J40 17 139 06 137 SO ,'" '" 135 01 I t~ 28 131 47 tl9 57 ,'" 00 12552 ''3 35 10 
20 ,'" 59 135 51 134 '!Ii 133 17 131 53 130241 I 48 127 06 125 16 '" ~ 121 14 11900 20 SO 

'" 5' 131 40 1130 25 '''' .. "7", n6 08 124 33 m5' 121 04 119 10 1I707 II" .ss 30 
40 ''9 00 127..s 126 32 125 II ''3 .. 122 16 ' 120 (2 1I9 02 II,I6 lIS 25 113 Z'J 111 21 40 
60 

'" '7 
124 14 122 sB 12136 12012 uS .fJ Il7 II liS 33 1I3 50 11203 110 10 wS !2 50 

• 00 moo 
, 

JlS 16 US :16 
, 

,08 ". 2 00 uo 53 : 11937 I1654 Il357 112 21 tIO 41 ,., .. 105 17 
10 118 s8 117 45 : tI6 30 115 12 11350 tI2 25 no 57 ~~ :~ 

10749 ,06 .. 104 25 '00 39 10 
20 n601 114 49 . I13 J6 I12 18 no 59 

'd! '" 
108 11 105 D9 "'3 3' 101 53 100 II 20 SO 113 14 n2 04 ' no 51 ' .. #> IIJ8 18 , 57 'OS 34 104 08 ' '00 39 101 07 99 3' 9753 30 

40 1I0 J6 I~ 71 loS 17 ,., 00 lOS 47 ' .. '" 'OJ 08 101 45 100 18 ,.,. 
97 '. 

95.., 40 
50 ,," '" 1 59j lOS SO ' .. '" "'3 '4 '00 08 100 Sl 99 30 ,.'" ,. 4' 95 '3 9344 50 

8 00 'OS -15 ' .. '" 103 31 102 21 101 D9 99;i : ,. 40 
97 ~ I ,. 0' 94 4i 93 '5 

.' 49 
3 00 , 

10 
"'3 '" '00 " 

101 17 '00 .. ~:;; 97 ,." 95 " 94 00 
'" 43 I ~~ :x~ 10 , 

20 101 17 tOO 14 99 '0 "03 95<5 9435 93~ "'''' r.; ~ , 20 ! 30 99 '3 ,.n r,::A ,.00 9454 93 •• .. '" 1:: ;~ 8747 86,. 30 
40 97" ,.n 94"5 93 0' 

.' 55 r;~ 87 18 86"5 
" 5' 

40 
50 95 '3 ."5 93'4 .. '3 91 10 .. OS "'55 86 46 SS" "" ·3 '4 50 

I 

4 00 

I 93~ "'~ A; 23 ;~ 59" 
88 '. 

87 17 86" Ss 06 ·359 " ,. 81 41 4 00 
10 

.;~ ·735 8635 SS" " 3' 
'3 ,. .", 81 15 8008 10 20 , ~40 .7 !a 86 5' SS5' "53 ·354 8252 " ,. 80" ~io "'''' 20 SO 

'" 5' ~n 86 .. SS08 "" 83 14 82 '5 81 16 80 '5 79 '3 n08 80 
40 "''' "" ·3 '7 82" 8, 35 80 39 ~~ 78 42 i7 41 ,. 4' 7539 40 .... I " '5 '3 .. 82 4' ."S 8054 79'" 79 03 77'" ,. '0 7S 12 74 II '0 

5 00 8244 
" 53 " 00 80 .. 79 '5 ,s" n'" "33 75 s6 ,.'" 7342 "45 • 00 1 

10 S"'3 80 '3 79" J8 31 ~~ "47 7557 75 00 74 OS 73 10 ~~~ 
71 18 10 

20 79'4 is 341 7745 "54 7S· 12 74~ "" 72 35 71 41 .. 5' 20 
30 7745 ,.,. ,. 07 7.5 18 74" ,," "., 7' ,. 7' .. ,.n .. " 68" 30 
40 ,.06 75 17 7431 7342 7'53 " .. 71 IS ,." .. " 68 4' 67,. 66". 40 
50 74" 73 41 7' 54 72 06 71 19 ,. 3' ... ' 68 53 . 68 03 ., '3 66" 6S 31 50 

8 00 72 49 7' 03 71 17 ,. '" I ~:,; 68" :~ 
.,,, 

6633 0,;43 "53 .... 6 00 
10 71 10 ~, ~:: 6854 67 " 0,; 4' 65 0 .. .. '3 ~~ 6, '" 10 20 .. " ., " 6634 0,; .. 0,;03 .. '7 6330 6, 44 6,08 20 
30 Ur, ., .. 66,. 65 41 .. " .. '3 63'9 "'43 6, ". 61 12 60 '5 5939 SO 
40 0,;", 64 48 I .... 6321 6237 6, 54 61 10 60" ~~ "'55 ". '0 40 
50 "3' 63 SO ., 08 I 6, ,. 6143 61 01 

60 '. 
59#> "." "'4 

,.., 50 

7 00 6, ,. 62 10 ~~I 60" 6006 59'4 ~:g ". 0' 57 18 "35 555' 55 '0 7 00 
10 6,08 60'" 59 06 "." " .. 56" ~:g 5500 

54 '. 
53 37 10 

20 59'5 "'45 "" "47 ".., 55'7 5447 " " 5'45 " .. 20 
30 5741 "00 56 ~ I 5545 55 OS 54" 53 4' " .. 5' '9 5' ,. 51 10 ,.,. SO 
40 5554 55 '7 54 39 ! 54 0' 53'3 5' 45 "., 5' '9 ,.,. ,." •• 33 f,ii 40 
60 5408 53 3' "54 I " '7 5' .. 5' 03 SO" 4949 49 n "33 ",. 50 

8 00 " '. 5143 51 071 SO 3' :3;\1 .. " " .. ,,06 4", .654 .. ,6 ..,'" • 00 10 ,.'" 4953 49 "1 " .. ~!i .. ". 4623 4547 45" 44#> ""' 10 
20 048.37 "03 "'9 .654 .. '. 45" 44"" ::~ 43'9 

.' 55 
42 21 20 

30 "43 .. '0 4537 45<>3 443" 4357 43 :zs : 4 2 51 4145 .,,, 40 39 30 
40 .. 47 44 ,6 4343 43" .. '" 4' '" 4' 35 " 03 40 31 

~~ 39'7 "55 40 
50 .' ,. 42 18 

4' " 41 17 "'046 4015 3945 ' 39 '4 "'43 3741 37 II 60 

9 00 40 SI 40~ 39 5' 39" 

~;; I 
",,, 3752 , 3722 "'" #> '3 3553 35'5 D 00 

10 
~~ 

,,~ 3751 
37 " 

3.;26 35'" 35'" 3500 "33 .... 33'" 10 ,"0 
#> " 35 5' 35'3 34" "'''' ,,00 3334 3308 3' ,0 3' '4 3' " 

20 
30 "40 ~:J 33" 33" 3' 55 3' ,. " .. 3' 39 31 13 3"47 ,." ~~ SO 
40 3'33 31 43 31 18 

~~I "'''' 3""5 '" .' '9,6 
'" 5' "'''' 40 

50 3"" "'00 '937 '" '3 "''' .... Tj 41 " " "56 "33 .. '0 50 

10 00 .0" ",. ~:3 ,,06 .... 26.23 " 0' 2541 ;i ~~ .. ". 2-437 '4,6 10 00 
10 '559 

'5 '" 
.. ". " '" . '4 " '3" ,,'" "". "39 " ~ 10 20 '344 '" '5 

,,06 " " 2229 ! 22 n "53 "" 21 15 ~". ~ .. ~ " 20 
30 21 27 2t 10 

~~ ~35 20 19 ! ~oo 1946 
'. '9 

19 12 " ,. ,. '" ,8 " 30 40 :X :l ,853 " " , . ., '7 5' 17 37 '7 u '7'" ,653 
,6 '" ,. " 40 

50 ,6 " 1622 ,608 1555l 15 41 15 27 IS 15 '5 00 '44. 
'4 '" 

'4'4 50 

11 00 '4" ,. '5 
'. <>3 '3 " 

1340 '3 '9 13 17 '3'" "55 ~;i ~~ ~ " " II 00 
10 "OS n54 u 45 n35 II 25 II 15 n06 10 57 10 47 '0 ~ 10 
20 • 4' 933 • '5 X~ ~~ X 0' 854 ' .. '''' • 3' ." . ,. 20 
30 7 ,. 7'0 7 .. 47 6 4' 6#> '''' !:t 6'" 6" SO 
40 45' 447 ... ... 435 43' 4" ... 4~ . " ... 40 
50 "5 "4 

,,, ,~ », ,,6 ''4 '" "0 ,08 ,06 ' .. 50 
IS 00 0 .. 000 000 000 000 000 000 000 000 000 000 000 12 00 

In Nortl! IatlWe, when th~ star is rising or East of the meridian, the tabulated asimuths are reckoned from North to East; and 
'Wb~ the star is setting or west of the meridian, the tabulated azimuths are reckoned from North to West. 

In SeAl .... 1atHa1le~ when the staT is rising or Bast of the meridian, the tabulated azimuths are rec:::kon~d from South to East~ and 
whrn the staT is setting OT west of the meridian, the tabulated azimnths are uckoned from South to west. 

When th~ latitude and kl1u&i1lD are of .urena' ... e, the tables are to be entered with the S\lpplemeut of the hour angle and tile 
!:appleme:nt of tbe tabulated azimuth is to be taken for .the required true b8uin&'. 

, 
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AZIMUTH OR TRUE BEARING. 

LA.T.ITI1DB 46°. DECLINATION--8AME NAME A$-L.ATITUDE. L&"I"lTlJDBoHO. 

Hour .A..a&1e.. .6' a,' ... .... 40" U' .'" ,,"' «, U' ..., ... Ho.rAlqte. 

Jo • ... o , to, , , , , , , , , , , , , , , , , , , , , Jo. -0 00 )80 (1) ! 180 00 
"" 00 

.80 00 .So 00 "'00 .So 00 "" 00 .So 00 .So 00 '00 0 " 10 I68 29 ! I67 2.4 166 05 ... 23 162 11 159 II .~ 55 ... :J 137 38 1I84B $157 10 

"" 157 39 - 155 42 153 2:Z ·so .. "'55 .'" .. • '7 ,,. 11743 ... oB 7'00 ,... 
30 147 57 ! l.45 2B 142 J4. '39 06 IJ4 57 ''957 J~ 53 116 37 .'" 59 .... .,.'" so 
40 139 33 136 47 !~~ .,., '" ~~~ 121 OJ lIS 32 109 14 I; !t "3' ,.'" U 
60 132 23 I 1211} 33 122 52 II" rT ... ,. • .. "9 9 201 '5 JO ,. 5' 60 

1 00 )26 IS ; l;i ]a "0 >6 Il704- !:A ~ . .,. " .OS 00 tOO 19 9S IS I 38~ ·"5 n 1 " 10 121 06 11 :l4 lIS 29 112 20 lOS 17 10123 97'5 ., 541 8341 10 
SO 11637 . 114 02 III 17 .08 " lOS 13 ... 54 "'4 9443 1;" 86" .,., 

~~ 
,... 

30 u:z 38 110 14 107 40 .... '" 102 03 

~~ 95 so ., ,. 8531 81 51 ,... 
.0 I~ 13 too 54 ... ,. JOI 57 .,.", 9334 ;:a .7 ::t I ..... So" ;l~ U 
60 I VJIJO,ls6 10140 99 •• .... 94 ., 

9' " as 57 1 83 01 80 ,. 60 ,. 00 lOS 18 I 101 ~ 99"7 "53 9435 92 II , ::;:~ .7" ",3'1 81 51 
li~ 

,. ., 'I " 10 . zoo 45 98 .. ., 9442 .,,, ; .. Os" 83 II 50., 7S 35 10 

"" .. '" .. ~ 9439 9:1 40 ..... .. 33 86'3 "'''' •• 55 li~ 77'3 7'49 
,... 

30 96 II 94 .. 37 ;41 885' 
·5 ~ ... so ., '7 80", .,. .. 

7. '" so 
40 9407 .,71 ;45 

·7 ~ 
., .. 83 23 .. " 79,., n '5 75" 73 12 U 

60 9''' ... 35 57 Os" ., .. .. '" 50,," ,. '5 .,.'" 74 2:l 7' '3 60 

S .00 ... '" .... ., .. ·5 .. ",00 .", 8037 "5' nos 7S 16 73" 7' " 
3 eo 

10 88" ~~ ·535 ..... ., .. 8055 79 •• ;n~ 75 '" 
7412 7' ,. 7O~ 10 so 86 SO ",,, • , 33 .... li 3' , n:jl 14~ 7308 7' ,., lIO 

30 8S II ., so ~;X 8. '" lifo .. 76", 1S It 73 7' .. 70'" ::x SO ... 
.0 ., 35 8218 ,. 37 "'55 7S 25 7359 7' '" 7' 00 ::x: ",'" u 
60 811 01 80 ., ,. ,. "''3 .,." 7533 7410 7'47 7''' .. '" 66", 50 

• 00 80 .. 79 '7 ,.'" 1533 74 16 ." .. 7' ~ "':,a 68 5' ",,, 66" • De 
I. ,.'" nso .,. .. 14 13 "59 7' '" 70'5 

~~ 
",,, 66'S "03 Ie 

"" 77 :w "'23 75 15 7'54 71 42 ",,,, 
::X~ 66 •• 

·5 " .... so 
30 76'3 74 $I 7351 7' 35 i;~ ~ .. "35 .. " "03 so 
410 7437 7333 7''9 7' " 70 '7 .. 66" .. ,. t: .... 0." .. 
60 73 It 7''' 7' 07 "' .. 68 59 "'53 6647 .... .. ,. ., .. 6101 60 

6 00 7' 45 l;~ ~!! 68 43 "'4' 6637 ~~ .. " .. " 0. '5 •• 06 5957 6 00 
10 iO 19 " " 66" .. " ., '5 .,,, .. '" 6000 $154 10 
30 68 54 ",'" ", .. .. '" .. '" .... .... .,'" '.00 

~~ 
;153 57 .. .. ao ~~ 6635 ~n ... ' .. " 6247 .... 6049 ~~ ~~ .. '" SO 

40 .... 63 21 0." .. ,. .. " ~~ ~~ 5535 U 
60 64" .. 47 "" 6201 .. '" 60" 59 •• 5723 55'7 5471 '0 

8 00 ... ~ .,,, 61 31 .... ~~ $15' 57$1 57" .... 55 '3 54 •• 53 •• S 00 
10 •• • 60 57 6007 39 •• ~f, ..... 55" ~~ 5400 5304 ~~ 

1. 

"" 60", 
~~I $143 5753 5703 55" 5430 5''' 5' " 

.. 
SO $153 57 17 "',. 554' 545' "'" 53'3 5221 5' .. "" .. ~t lIO 
u 57 .. .... 55 " 5504 54 '7 533' "., 5' 53 5' '3 SO .. ~~ U 
60 55" 55 11 , "", 5339 5'54 5'07 "" so 33 '945 "57 47 18 •• 

T 00 54" 53., I 52 57 5213 "'9 ""4' ~i': 49 12 .. '5 4739 ,,651 :::1 T " 10 5'54 " .. 5' '9 SO 45 SO" .... 
:I~ 47'" ::~ 4533 1. 

"" 5' " '" 4' SOOO 49 17 "35 4753 47 .. 4543 .. '3 "", so so 
~rs .... .. ,. 

:I" 4706 ::~ 4543 " .. .. '9 43'" 4'53 42 10 10 
U 47~ .. '" '7 " .. .... 43~ 4'55 '''3 4' 3' .. SO 410 
60 .... ,. " 45'4 .... .... " .. .' .. 4' '9 •• '9 4'SO .' .. 39'9 60 

8 00 ~~I 44" ., .. 43" 4''' 4157 .... .. .. .." "'4 .. .. .. 06 • 00 
10 ., '9 42 14 .... 4' " "''' ~f, 39" .. " 3757 37'" ..." 10 

"" 41 -t6 ' "I 11 ::~ .. '" ,." r,~ 3142 37 OS ..... ~~ 
35 •• lIO 

SO .... .. " .. " 3751 ... " ..... 3535 35" 335' ao 
.0 "23 ~~ 37 .. ... " ~~ 35" 35 .. 3437 34" 33 , • . '" 57 " " u 
'0 ... '" 35" 3507 34 OS 3333 33'3 3'30 " 00 

,. ,., .. '" 60 

• 00 
~~ 34'5 33" 33 16, " .. ~:z 

, ... ,,>6 "' .. 3''' 2~ '9'5 • 00 
10 "''' 3''' 31 44) ,. '5 ..... 

2~ '9" ~~ "55 10 

"" 3'" ... 53 ",,. ,,00 '93' ,. .. .... " .. "so ,. " "" so '9" :;~ '" 4' .. '5 '7 so " " "'59 "33 "'" " " 2516 '4'" so 
U " .' ,." "'9 :!~ "'" 25 17 '453 '4'9 ;:~ "'" " '5 

U 
60 '5" ",,, "03 ,,,. ,,'" '334 " " "49 "'3 " .. 60 

\ 10 00 :H~ 23 33 ' " '3 "5' " ,. " " "SO "'9 ",," 20-47 "',,; " .. 10 eo 
10 21- 41 21 21 " '" "'43 ~~ "' .. :145 .. ,. '9 .. 1847 18 27 10 
so ~:::a. 1947 .. '" 19 II '·54 18 18 " ~l~ '7 .. i7 dl •• so lIO 
SO 17 51 '735 '7 " '7 03 16 41 .. " 16 IS '5 .. ",., IS II SO 
U .... 

'5 " '5 .. '5 ,. IS 12 •• $I '4" '4" 14 15 '4" ., .. '33' U 
60 14 10 ., 57 ., .. 

" 33 " '" ., dI "55 "" " .. 12 18 "05 .. " 60 

11 00 12 10 "39 It 49 II 37 "" II 16 nOS "55 .. " '·34 " " 10 II 11 eo 
10 1010 •• 00 .,. 9" 934 9 '5 9 '5 ~~ 057 ·49 :~ '" 10 
30 B .. 0", 

~~ 747 74" "" 7'5 7" l~ 
... lIO 

SO 607 .'" 5 5' 545 ... '34 5'" ~;t 5" 507 10 
U • OS .'" ,57 '53 'SO '47 ." 34· '3' " . ,'S U 
60 ''3 ." .'" • 57 '55 ." '5' ·so ... . .. ." ." . 50 

1,. 00 '00 '00 000 • 00 000: 000 '00 , 00 '00 • 00 '00 '00 12 eo 

]n 1IortIt ~ when the star is ri~~ Bast or the ~ the tabulate'd azimuths are RCkoned from North to Buti 1UId" 
when the star is setting or we'St of the me' . • the' tabulated azimu are ~ from North to We'st. 

In ............. when the' star is risinL or JCast of the meridian, the tabulated azimuths are reckoned from South to Rut; aDd 
when the star is setting or West. of the mm n. the tabulated azimathB are reckened from SOuth to West. 
~ the ........ and hlla.tIn. are of dl6rnt ~ the tables are to be entered with the supplement of the hour angle and t1Le 

sapplemeat of the tabulated azimuth is to be taken for the J:"Cq1lired true hearlD&'. 
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AZIMUTH OR TRUE BEARING. 

L&.TlTUDB 480 • DBCI.INATION-8AME NAME AS-LATITUDE 

4F 500 510 520 5030 54.0 550! 660 i 510 580 ·1 ' , , 
11-----;---------1-------.-,---

•• JD. 
o 00 

10 
SO 
SO 
40 
60 

1 00 
10 
SO 
SO 
40 
60 

Z 00 
10 
SO 
SO 
40 
50 

a 00 
10 
so 
30 

~ 

• 00 10 
,.0 
ao 
40 '0 

• 00 10 
,"0 
SO 
40 
50 

.. 00 
10 
so 
ao 
40 
50 

• 00 10 

• 

D 

1 .. 

11 

so 
SO 
40 
50 

00 
10 
so 
SO 
40 
50 

00 
10 
so 
30 
40 '0 
00 
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In 5 .... bUa ........ heIl the star is risiDJ or Bast or the meridian, the tabulated uimuths are reekonw. from North to Bast; and 
when the star is setting or West or tht meridian, the tabulated azimuths are reckoned from North to West. 

In SoaUt laUtHe.. _hen the star is risiuB" or East of the meridian, the tabulated admuths are reckoned from South to East; and 
when the star is setting or West or the meridian, the tabulated uimuths are reckoned rrom South to West. 

Wben the laUta4.e and !leeU..u .. aT1! or .'lrPl'ut .... e, the tables are to be- entered with the snpplement or the hour angle and the 
supplement of the tabulated azimuth is t.o be taken for the required true braring. 
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AZIMUTH OR TRUE BEARING. 

DECLINATION-8AME NAME A&-UTITUDE. 
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In :Nortlt ]allUde, when the star is rising or ltast of the m('rid~D. the tabulated. azimuths are reckoned from. North to ~ aDd 
when the star is setting or West of tbe meridian, the tabulated azimuths are reckoned hom North to west. 

In So.~ laUh;de, when the star is rising or Bast of the meridian, the tabulated a:dmuths are reckoned from South to Itast.; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned f:rom South to West. 

When the laUbde and tieeU..u .. are of dl.ere.' .... e. the tables are to ~ entered with the 5upple~nt of thl! hDUl' an«le and tbe 
$Upplement of the tabulated. ulmuth is to be takeD for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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III lien. 1Mlt.u, when the star is rising or East of the meridian, the tabulated uimutbs are reckoned from North to East; and 
when the star is setting or We:;;t of the meridian, the tabulated arimuths are rttkooed from North to West. 

]0 s..tIllaUwde, W~D the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to FAst; and 
when ~ star is setting or West of the meridian., the tabulated azimuths are reckoned from South to WesL 

When the IaIHIIdc and deeU • .u •• a~ of dl.r-rut .... e~ the tables are to be entered with the supplC!Dlcnt of the hour anKle and the 
SUpplement or the tabulated aDmuth is to be taken for the required true hearl •• 
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AZIMUTH OR TRUE BEARING. 
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III If ..... 1alllHe, wbeD the star is ~OI''' of the: meridtao, the tabalated azimuths a~ ~ed from. North to Hast; and 
when the star is ~tting or West. of the meri D., the tabalated azimuths are ~oned from North to Weest. 

In S-jIt 1aU~ when the '!liar is ~ ... of the meridian, the tabulaW azimuths Itre reclt.oned from South to !Cut: IUIIl 
.. ben the star is setting or west of the: - the tabulated azimuths are ~1I::ODcd. from SOuth to West. 

Wheo. the laU ..... and teen .... arc of ......... uae., the tables arc to be entered. with the supple_ent of the hoar aDgle aad tile 
.. pplemeDt of the: tabulated azimuth is to be takeu. for the requl.re4 true bearina. 
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AZIMUTH OR TRUE BEARING. 
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In :NonIi latI&.4.e, when the star i!!l risinlt or aut of the meridian, the tabulated azimuths are ftCkoned from lNorth to But; and 

when the star is setting or West of the merim., the tabulated azimuths are reckoned from North to West. 
In SeMI .... 1a&Ia.u,-when the star is rising or East of the meridian, the tabulated admuths are rec!koned from South to But; aDd 

when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 
When the ~e and Melh .... are of dllrern& ... ~ the tables are to be entered with the supplement of the hour ang\e aDd tbr 

supplement of the tabulated azimuth is to be taken for the required true beariaa". 
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AZIMUTH OR TRUE BEARING. 
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In 1I .... la&;t&aft, wb~n the star is rising or Bast of the meridian, the tabulated azimuths are re:!koDed from North to JCast; aud 

,..ben the star is setting or Woesl of the meridian. the tabulated mmutha ane nckoned. from North to West. In'" latlWe, when the star is risiolJ or I!ast of the meridian, the tabulated. iUlmutbs ane ra-koned from South to East; and 
when the star is setting or west of th~ m~ridian, th~ tabulated azim.uths arc rttkonted from. SOuth to WM. 

When the latIta.e and.u..u.. arc of ..... , ~ the tables are to be entered with the supplement of tbe boar angle and the 
IUpplement of the tabulated uimuth is to be taken for the nqnired true bearl!qJ. 
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AZIMUTH OR TRUE BEARING. 
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In :North laIltHe, when the star is risiq or Jlast of the meridian, the tabulated azimuths are rcc:1toned. from North to ltUti .DCl 
when the star is setting or west of the meridian:. the tabulated azimuths are reckoned from North to West. 

In SHU. laUtde. when the star is risi~ or Bast of the meridian, the tabulated azimuths a~ r«koued. from South to East; aud. 
when the star is setting 01' West of the meridian, the tabulated. uimnths are reckoned. from south to West. 

Wben the latlt.de aDd decU..u .. a~ of .w--.t ... e.. the tables are to be eutereci with the supplement of the hour aD&1e aad tile 
!AlpplC!D1ent of the tabulated azimuth is to be takcu for the required true bca.riJl&. 
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AZIMUTH OR TRUE BEARING. 
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In Serth laIlta.e •• hen the star is rising or Sast of the meridian, tht' tabQ.latcd azimuths are reckoned from North to East; and 

when the star is setting or West of the meridian. the: tabulated azimuths are reckoned from North to West. . 
In So.~ latlt.d .... when the star is risinl' or Jo::ast of the meridian. the tabulated azimuths are reckoned from South to .l£ast; and 

when the star is setting or West of the meridIan, the tabulated azimuths are reckoned from. South to west. 
When the laut ..... and dtotU •• UOII are of dUrf-real .... " the tables are to be entered with the SIlpplemcnt of the hoar angle and. the 

supplement of the tahulated a;rimuth is to be taken fOT the required true beariDg. 
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AZIIiUTH OR TRUE BEARING. 
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In II ... 1aII.&He., when me star is risi.~ or Rut of the mmdiau, the tablllakd azimuths are rec:koaed from North to ~ a_ 
""hen the star is setting or West of the mmdiaa, tile tabalated uimutbs are rec:1r.oued rrom North to West. 

In .... 1IdItade., w~ the star is risi~ or s-: of the meridian, the tabillated uimuths are rec:koucd from South to Bast; ad 
when tbe star is settiDI{ or-Wcr;t of the meridiaa, tile .. bulated asimath5 are rec:koned from South to West. 

Whea the JMIa.M aDd .... ' r •• are of .-... ...., the tables are to be entered with the .. pplement of the hour angle md the 
mpplement of the tabulated aziml1th is to be take1t for tile reqaift!d. true belriac, 
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AZIMUTH OR TRUE BEARING. 

DECI.INATION-SAMB NAME AS-:r.ATITUDE. 
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la N8I'tII. 1dita4Ie, when the star is riMug or East of the mmdian, the tabulated azimuth ... are reckoned from North to .ea11t; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to west. 

In s. .. ldHuft.. _hen the star is rising or East of tbe meridian, the tabulated azimuths are reckoned from South to Ilast.; and 
when the star is setting or West of the meridian. the tabulated azimuths are reckoned from South to Welrt. 

Wbea the b1ut..e and feeU •• tl .. are of dlhft-at ...... the tables are to be- entered with the rrnpplement of the hour anKle a1ld t!le 
supplement of the tabulated azimuth is to be taken for the requiTed true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In Nortlll.t1Ade, .... hen the star" is rising ~ East of the meridian, the tabulated azimttths are rttkoned from North to Bast; and when the star 
is setting ~ West of the meridian. thetabulat£d a&imutbs are recItP:tcd bun North to West. 

In So.th ladiade, when the stir is rising or East d. the meridian. thetabulated azimuths aren:ck~ from South to East; IUld when thoc: star 
is setting or West of thoc: meridian. tboc: tabulated azim.uths ate ttdtlJllal from South to \\' est. 

'When the latlhde and ~u.atlo. an! 01 ..... ereat ".p. the tables are to be ent.end with the suWtement 01 the hour angle and the 
supplement of the tabulated azimuth is to be taktn (lC" the required true bearing. 
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In X .... ~, when the star is rising. or Bast of the meridian. the tabulated azimuths are necltooed from North to Bast; and. 
when the .. tar is Rtf.lOg or West of the meridian, the tabulated azimutbs arc reckoned from North to West. 

In s..a ldade, when the SUlr is rising or Bast of the meridian, the tabulated azimuths arc r~~ from South to J!asti aDd 
when the star is RUing or WestJ)f the meridian, the tabulated azimnths art' RCkoned fnnn South to West. 

Whm the lMIa.de and dtorn..a.. an of .urunt 1lUW, the tables are to be entcrrd "IIrilh tlue suppleuteDt of the boar augle aDd the 
sopplemnlt of the tabulated azimuth is to be taken fur the: req1Iiftd true bearing. 
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In JII.n.Jt. l.1l&I"", when the star is risi.~ or ltast of the :meridian, the tabulated. uianIths are reckoned from North to East; and 
when the star is setting or Wac: of the meridlllD, the tabalated azimuths at'\! redl::oned fnxo North to West. 

In ..... latHa4.e, when the star is rising or aut of the meridian, the tabulaUd. azimuths are RCkoned from South to East; and 
when the star is setting or West of the meridian, the tabulated uitDntbs are reckoned from &oath to West. 

Whea the lalla. and IIecIIMtha are of ....... , ... e, the tables are to be ea.ten!4 with the suppkment of the hour angle aDd the 
supplemeDt of the tabulated asimuth is to be taken for the Rqmrm tnac beariD&'. 



I 
I 

, 

" i' 

!08 l 
AZIMUTH OR TRUE BEARING. 
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In ~ortIt latitude-. when the star is ~ or East of the meridian, the tabulated. azimuths are reclroned. from North to East; aDd. 
when the star is setting or west of the meridian., the tabulated azimuths are reckoned from :Sorth to West. 

In South latlt.de-. wheJ!..1he star is rising or" Itast of the meridian. the tabulated azimutbs are reckoued from South to :E.ast; and 
wilen the star is setting or We-st of tbe meridian, the tabulated luimuths are reckoned from South to West. 

When the llItltad ... and dftt'Undiln are of aurereat .... ~ the tables are to be entered with the supplement of the bour angle and the 
IUpplement of the tabulated azimuth is to be taken for the required true bearing, 

.l 
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AZIMUTH OR TRUE BEARING. 
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In lfortll I.tltud., when tbe star is rising or F.ast of the meridian, tbe tabulated azimuths are reckoned from North to East; and 
wben the star is ;;etting or West of the meridian, the tabulated azimuths are reckoned from Xorth to West. 

In So_til taUbule. when the ~tar is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the t:1.bulated a:timuths are reckoned from South to "'est. 

Whc;.J th"" !aUtud", and dedlnllilo. are of .UI' .. renl IlIlmli'. the tables are to be entered with the supplement of the hour angle and the 
S".lppJer.H::!,t vi the ta.bulated azimuth is to 'k takeu for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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126 49 12.4- 55 122 49 120 36 uS II \ liS 34 112 45 109 43 106 26 I 10'2 !p I 99 12 '0 
122 ~ 120 36 liS 34 116 23 114 03 i III 3S 108 55 106 04 103 OJ! 99 SO <J6 25 SO 

::: ~ ~:~!i !:~ ~ !!; fs ;:; ~ ! ::!: :~ ~ :: ~ I;;: I ;! = I ;: ~ :: 
III 41 109 57 108 06 106 10 104 08 j 102 00 9J ¢ on Z 94 59 j 92 26 B9 47 2" 
108.38 106 SS lOS 10 100:lO 101 24 j 99 23 97 16 95 04 92 47 1 90 24 87 ~ !! 
lOS <t8 104 12 1 .. 02 ~ 100 43! 911 52 !J6 S/ 94 57 92 53 90 « 88 30 86 II -
103 OIJ 101 36 ,58 98 16 II !J6 30 94 .f2 92 -47 90 50" 88 48 86 41 Sot. JI 3D 
100 -40 99 09 fY1 3S 95 s8 94 11 92 3J 90 45.. 88 86 59 84 59 82 51 olD 
~~ _~ ~_ %". ~a ~p M _~ _4 __ ~~ ~ 

=~ ~~ :t~! ~~II ;~; :!l rsi: ~~ =t~ ~~~ ~~i 3 ~ I 
5E E~ ~~ !~ E~ ~~ !~ ~: ~~ fs~i ~;! 51 
~09 8.t.s8 _~ ~p ~~ ~,58 ~. n~ ~M U~ nMj W 

Sot. 21 8JIJ 820J 8051! 7938 7823 n06 13<49 1438 7J06 7143 .. " 
~~ ~~ ~_ RD'._ .~ n~ R~ n~ p~ ~~ 10 
~~ n' .. 7 .P n~!._ Dry H. P. 7'_ ~- _~ ~ 
19 ~o 78 n OJ I 15 59 74 52 13 45 12 36 11 26 10 15 fJ9 00 fr, 46 30 
17 30 76 29 15 21' 74 25' 13:Jo 12 15 71 09 ']0 00 68 52 6] 4D 66 29 4 • 
~~ H52 n~i ~y' p~ ']045 ~~ ~_ ~~ ~ro ~ro W 

=~ n~ pryl£: ~ry == :~ .- ~. ~$ -~ 
poo := £: ~4 == ~ ___ II == I: :~ 
=~ :: 1:1:1'11 == I~ :: == ~- ~I ~q _" ~~I -~ ~~ k~ k~ ~ .. $D ~I .~ 
~'" ,,~ 

6, " 
$" _ " 
56 , • . ., 
53 " 

~~ ,8,. .... 
45 06 
~ " 
41 41 
3957 

"'" .. ,. 
,,'" "SO 
31 01 ,. ,. 
To 18 

"" 
,,~ ,,­' ... 
'7 .. 
15 51 

'''' 
"56 .-759 
559 
'59 
'00 
.00 

!! 5!115i ia ii IS &! !! Ee 
~~ ~~ ~~ rs~ ~~ ~~ ~: ~~ ~~I •• • 4 ,,~ ~_ ~- ~q ~p •• ~_ 

54" 
,,~ 

" .. '930 
475' 
46 12 .. " 42 51 

.' 09 39" 
"4' 
35 57 ~ 

34 II ! 
P2(; ,. .. 
"'47 
26 57 ; 
'506 ' 

" '. 21 21 ' 
19 28 I 

'''' " " " 4' 

II 46 ~ 
9 .. 
752 i 
554i 

!~I 

5339 
5''' 
~'9 .. " 47 15 I 
45 37 ! 

43 57 1 
42 17 I 

.. "I "'. 37 131 
~ ,8 

J3 43 I 

31 571 ,." 
"''' ,.~ 

'4" 
~. 
,,~ 

19 12 

~~ ~ 
1331 

",. 
94' 
745 
'SO 
'53 
'56 
000 

•• • 4 ~~ .a ~~ .. ~ .. ~ 
~" .~ ~oo .. ry _M a~ a~ J: :: :: 211:: :: :: 
-- ~$ ~- ~~ ~. ~~ .~ 
~- ~" ~G ~-I.~ ~ •. ~~ 

4rJ61 4100 4D2J! ~47! 43 23 " .. .... 
"" ,.~ 

",. 
33 ,6 

" " '9" 
"'00 

" " 
'4 " 

~ .. -.. " ~ 
'704 
15 13 
13 19 

11 27 

9 " 739 
'45 
'SO '. .00 

4247 
"09 
39 " "" .. " 
" " ,' .. 
" 06 ,.~ 

21" 25 51 
~OS 

22 18 

~'" " .. ,6 SO 

~~ 
II 17 
9~ 

'" 539 
347 
'53 
000 

4212 .... ",. 37 21 

~" 34~ 

"" l::~ 
" " " ,. 
" .. ,,­-" ,8 ~ 
,6~ 

" -12 57 

""7 
• '7 ", 
'" ,~ 

'5' 
.00 

::1 ~N ~!:I ~~I 
35 II: 34- 41 34 01} i 13 38 
3333' 3304 32351 32 OS 

"39 

!A ~ 
162I 

~~ 
, .. 
909 
7'9 
''9 
339 
'SO 
.00 

3126 ~~I ~~j 

a~i =: ~:II 
23 OJ 22 41 22 21 

" -'. ,. 
'7 " ,606 
'4" 
"34 

10 47 
9 00 
7" 
,~ 

337 
, '9 
.00 

" 00 
19 18 
'735 
15 51 

" "7 12 23 

,. -, 5' 
706 
5~ 
,~ 

'" .00 

-.' " $ 17 18 
15 37 
I: 53 
12 II 

'0'" ,~ 

659 , " 
33· 
,~ 

.00 

3000 "',. ,. " 
'5 '4 

" " ",. 
M " " ., 
'7 00 
15 21 

" .. 
"$ 

10 17 
,~ 

653 
'09 ". 
'" .00 

. .. 
10 
.0 a. 
40 •• . .. 
1. .. •• .. •• 

7 .. 
1. .. 
30 
to •• 

8 ... 1. 
so 
30 •• •• 

9 00 
18 ... •• .0 
.0 

10 00 

11 

10 ,... 
30 
40 

'"' 00 
10 
so 
.0 
40 
00 
00 

In ]l(fWtlt btlwle,. when the staT is ~ 01" EaR: of th~ m~l ~ tabulated uimuths are reckoned from North to East; ana 
when the star is setting or west of the mendian, the tabulated ..unUU1S an recluIned from :Sorth to west. 

In 8n~ laU"'d~ when the star is risinK or East of the meridian. th~ tabulated azimuths are reckoned from SOuth to li;ast; and 
when the star is setting or west of the meridian, the tabulated uimuths are reckoned from SOuth to west. 

When the IaUwde and Mcllaa&l_ arc of ".erulllUltl, the tables aile to ~ entered with the supplement of the hour angle and the 
supplement of the: tabulated azimuth is to be taken for the rte:qUired true bearing. 



211 

AZIMUTH OR TRUE BEARING. 
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In 1'OI1It laUt-ft. when the star is risintt or Bast of the meridian, the tabulated uimutbs are r~koned from North to East; and 
..... hen the star is setting or West of the me:ridian, the tabulated azimuths are reckoned from North to We:sl. 

In 8e.tIt laUt.de, ..... hen the star is risinr or 1tast of the: meridian, the: tabulated azimuths are reckone:d from South to East; and 
when the: star is sdting or west of the meridian, the tabulated arlmuths are reckone:d from South to West. 

WIItD. the lallt.de and derllndlOll are of dll'erellt .... e~ the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In North latltad •• when the star is rising 01' East 01 the meridian, the tabulated aUmutbs are reckooed ffOOl North to East; and when tbeslar 
is setting 01' West d. the meridian. the tabulated azimu&hs are redtooed hun Northto West. 

In Soath tatltad., when the star is rising or East 01 the meridian. the tabulated azimuths are reckoned frOlU South to East; and when tbestar 
is setting or West at: t1le-mcridian. the tabulated azimuths are reckwed from South to west. 

When the tatltudf' and dHUllatioa are oI.dd'ereat D&IIle, the tables are to be entered with the supplement 01 the hour anate aDd the 
SUPPlement 01 the tabulated ;uimuth is to be taken for the ttquired tTue bearing,. 
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AZIMUTH OR TRUE BEARING. 
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In SHUt IatJt.de. when the star is risinJ or East of the meridian, the tabulated. azimuths are reckoned from North to Hast; and 
when the &tar is setting or west of the meridian, the tabulated azimuth~ are reckooed from Xorth to west. 

In tioatll latltade. when the star is rising or East of the meridian. the tabulated azimuth..c; are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned (rom South to w."t. 

When the JaiHllde and •• ('11 ... 0011. are of dH'l'rftlt ."e, the tables are to be enterM with the snpplement of tbe hour angte and the 
:.-upplement of the tabulated azimuth is to be taken for the required true bearing. 

, 
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AZIMUTH OR TRUE BEARING. 

LAT.lTlJDE 6SO. DIiCI.INATION--5A.IIE; NAIIE AS-J.,ATITuna L&.'TITUDB ,so. 
a_r.&acle. .... 87" ~BF - 41· U· .. a· ..... ~1""·1"7. Hoar .&.acle. 

I~ , 
• 'I ., I .' .. .... • , . , 0' 0' . , . , . , . , . , .. -0 00 , .... ,80 .. 180 00 ISo 00 ""' .. dIo .. "" .. rlIo .. ""' .. ISo 00 I ISo 00 ISo 00 0 -10 

'~ .' Xl: 19 171 54 I~ 24 !l: ~ 170 II ' .. :t ,68 .. 167 15 165 ::- ! 163 45 I roI 03 Ie ,... , '" , 49 l~OO I 04 160 47 ' .. ' '" ~ 'SS 25 1,52 i 149 26 "!45 os .. 
30 IsS 39 15139 I 31 155 13 ~ .. '5' .. 'SO .. '47 ~~ .4. 45 : 137 46 I 132 51 Be 
40 '5' "9 'SO 55 149 31 147 51 " ,.. " 141 !i 1,39 18 1,32 44 I 12.8 34 I:l~ 42 ... 
50 ' .... 144 40 143 06 Lt1 21 ' .... 137 J5 ,,. 132 03 ,., SS 

125 22 : 121 20 i II 45 o. 
1 00 ' .. ., IJ8 57 137 17 '-'525 !~~ 131 08 , .... 12552 122 47 119:n IIS 32 ' III 19 1 -10 '3S .. '33 ~ 131 59 !~~ 

12544 !3 ~ ,~'" 117 3S 114 19 . 110 46 1106 54 1. ,... 
'30 '" 

,., 
127 1I !~~ no .. liS 56 ttlO'J IIO 03 I 106 <tfi I 103 12 .. 

30 = !g 124 37 ,~ SO """ ufi 4S ''4 ,. III 54 109 14 106 :n -; 103 18 1100 03 .. 
40 120 37 ,,853 117 01 "5 "3 112 57 IIO 42 ,," ro ' .... 103 U; : 100 16 97 I6 ... 
50 118 ~ u6 S9 lIS 17 11328 ITt 33 109 32 ,., ,. lOS 08 102 45 too 14; en 35 j 94.f8 o. .. 00 lIS II i 1336 III 57 11012 ,,'" n , .... " .. n 'M .. .... ~t! 95 08 i 9'''' .. .. 
10 112 01 lIO 29 108 51 IfTl 10 ' .... 103 32 101 lS 

:i~ <fl'" 92 53 i ;;;: 1. 
20 ,., .. "'13' J06 01 , .. n 'M" , .. 54 

~; .... 9' .. I 1::'" ... ao ,06 '7 ... SO .... ~ 101 45 '00 06 .. ,. .... 925' I::~ 5' • 1!6 .. , I. 
40 '''3 .. 102 16 , .. 

~~ '742 .... ;::t .,'" I::~ 86 "1 .... ~o 
50 ",n • .... .. '5 .. ", 9353 .. 35 '704 Ss '3 83 19 0 .. 

a 00 .. ,., <fl3' .. '" .... '''7 91 47 I:: :3 .... """ 8516 8331 " ... • De 
10 "35 95 ,. .3 .. 92 31 ~ .. -=;! .... Ssu '333 " 53 

.. ,. 10 
20 '''5 93" .' .. I:::S '5 86", .. 57 '3 '7 ~~ .. '7 7839 ,.. 
30 9'~ ~"9 :?~ 87m 86 .. .... 83 13 " .. 78" 77U S .. 
40 ;!i ,. 86 .. '5 .. .. " 8, 53 81 31 .. ., 7842 

77 '. 
7' 44 ~ .. 

50 87 15 86 05 "54 8341 "''7 81 II 

"'" 783' 77"9 7545 74 19 0 .. .. 00 86., '5 '3 .... '3 .. ., .. .. .. "' .. 78 '5 7657 7539 14 18 7' SS 4 00 
10 .. 37 ",. .... ., .. 80.., 7904 775' ,. .. 7S 25 7."9 " 5' ·71 J2 10 
20 " .., 8147 .. ", 7939 ", .. 77'" ,. '7 7506 7354 

7' .' 
71 25 ,.., 20 

30 
" M 

.. m '" ., 77 57 t,ii 75" 7.42 73 .. ",. 71 14 70 01 68" 8 .. 
40 79 18 ']8 19 77" ,. " ~;g 73 "9 7'''3 l:;~ :i:" 68 37 "'''' ~o 
50 7734 ,. 37 7539 7 ... 7340 7' 35 703' " "'" 66 .. 6 .. 

• 00 7' 5' 7 ... 7359 7302 7''' 71 04 70"3 .. m "'5' 6655 65 .. ..'" • 00 
10 74 10 73 17 7''' ~~ 

,. .. .. '" 68", :Z" 66 3' 6530 .. '" 63 n I .. ,... 
7' 3D 7' 37 "' .. 68 54 ~il ·7m ..... .... .... 63 0 3 .... 20 

30 ,.SO :i:;-; .. ., '5 6'J 21 "30 ·337 ., 39 61 40 60 .. 20 
40 .. " '" 3' 

66 .. .. '7 "54 .... ·3 ~ .. ,. 61 13 60 '7 .. '" 40 
50 "'33 .... "SS .... .. '" ·3 " 

6, 3" 6, .. 60 '3 "49 "53 5757 00 

8 00 "54 .... .. '. .... .... 6t 51 6, .. 6008 59 ,. .. '3 57 .. "35 8 .... 
10 .. '5 63 .. 6>., • , SS ., ., 

~l 
.. ., .... 57 .. "' .. "' .. SS" 10 ,... 

"37 ., 5' 6, 07 60" ~ ,., ~~ 57 10 .. " SS30 .... 53 .. 20 
30 60,. 60 '5 .. 3' .... 56: ! 57 .. 

SS .' 
545' .... 5.~ IS 5"5 10 

40 ,. '. .. 37 57 S4. 57 10 
SS .' 

.... '54" 53'4 " 37 5' .. ,L 00 ~o 
50 ,7 .. .. ,., '" " 5535 54 5' 54"9 53 .. 5''' 5'SS 5"'9 SO '3 .. '" 00 7 00 ... , SS" 54 .. 53'" 53 16 , " " 5' 5' 51 10 .... 2" .. '" "u 7 00 
10 54" 5342 530< S2 :n 51 41 5' .. 

SO '. 2 37 "54 " .7., 46 45 10 
20 5''' 5' ., 

5' " SO .. ~~ .. 25 .... . , .7 '3 "43 46 at .. ' . 8" 30 50" .. " 2:: .. ., .7 .. 47 II .... 455' 4S 12 .. " 43 51 SO 
40 49 17 .... .7 '7 "5' .... ..'" .... .. ., .", 43"3 "'3 40 
60 • 734 ,",. .... "' .. .. '3 .. 37 44 ., "' .. " '7 " '·1 .' .. 40 .. &0 

8 00 
~~ 

45 ,. 4442 ..... 4333 42 .. .... .' .., :~ .. 37 .... .. " 8 De 
10 4333 43" .' .. .' 54 .' ~ =~ .. '3 39" 

,.., 3754 10 
.0 "4220 .' .. " ,8 . ... .. '3 ~.' "37 ""3 37 3" "'57 "''3 

,... 
SO H ;~~ I 3933 39 .3 .. '" ., 37 .. "' .. "',., 35 SS , ~~ "5' 80 
40 37 .. 37 19 ~~ "'~ "SO ,,~ .... 34 

1
9 ! 33 " 40 

00 "''''' "'''3 "35 ,. 37 ,. ,. 
33 .' 

OJ" .. .. 32>, 3' .. 0" 
D 00 

~~ .. " 34'" 33'" .un .. 55 ",,, .... 3' '" 3' "I 3D 37 "" .. D 00 
10 J'53 ",," 3' "3 ,,'" 31 II .. '" =;X :I~ ., '7 ., ., "34 10 ,... 3,,0 3' .. 3D .. "" '5 :i: 5' .. ", 'Om ,., .. ' '7'3 "' .. S ... 
SO .,,, 'O" .... '"'" .. ~ 27.1 '7'" "'SS .. ", .. ., I '544 '5 ~ 10 
40 27.' '7 m 

~~ .... 25SS '533 '5" "'" .. '71 .... '343 40 
00 '5" 

.,,., " .. .. .. .. ., '3.7 '3'7 '3., ;n ot6 i ~ '5 n .. 0" 
10 00 '3 ... '3 .. '3'" 2257 :, :22- 19 n ., 21 42 i "" " .. , 

.... ~ .. 10 00 
10 21 57 " .. " ~ " .. '" 3' 

.. ,. 
!~ fo ! ' ... 19 21 

'. "3 
,8 .. 10 

80 
~t~ ' ... ' ... 19 13 ,8 " .. " .. '5 '754 '7 .. !7 22 '7 .. S .. 

10 '7 .. '73' ~~2 '7 06 , . .., '·37 16 22 i , ... '55' '5 .. " '5 
10' 

.. 0 , ... '5 ... '5 .. IS 13 15 01 .. ~ .. " .. n .... 
'3 '" '34. ~O 

00 "' .. '3 54 '343 '3 '" 
13 21 13 10 " 12 47 j "35 " .. I2 13 

" M 
0 .. 

11 00 " .. ,,'" " .. 11 37 "'7 Il 17 "oS 10 59 ; , ... ,. .. , ... 10 19 11 00 
10 , ... 

ilA ''''[ .... .,. .", • '7 '''9' .. , 8 53 8", 8", I .. ,... 
-.. 75' 7" 7" 733

1 

7'" 7 ~I 7'3 707 7" 6 54 S .. 
SO ... 55' 55., 549 '44 539 535 "I· I 5 '5 5'" 5 '5 5 ,. S .. 
40 4"3 359

1 

3'" 353 3SO 347 343 34· 33i 334 33" 3'7 40 00 ,m ,00 ' .. ,'" 'SS '53 '5' , SOl '49 ' .7 '45 ' 44 6 .. 
12 00 • 00 ... ... ... ... 000 ! . .. .00 ... . .. .00 . .. 12 00 , 

In If .... bIHaH, wben the star is risiag or Qast of tilt meridiall, the tabaJated azimuths are reckoned from North to Bast; pd 
when the star is srlting or West of the meridian, the tabulated asimuths are reckoned from North to West. 

- In So.IIt 1aIIWe, wben the lltar is risinJ or East of the meridian, the tabulated azimuths arc reckoned from South to ~ 8ad 
when the star is setting or West of the meridian, the tabalated mmuths arc reckoned from South to west. 

When the lUlWe and. .Un". arc of ....... ....., the tables are to be entered with tbe sapplem.mt of the hour angle and the 
aupolemcnt of tlae tabulated. uimuth is to be taken for the J"eq1Iired true btari,,«, 
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AZIMUTH OR TRUE BEARING. 

DECI.INATION-SAM2 NAMB AS-LATITUDE. L&.TlTlJD. SSO. 
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In If ...... 1UHatIe., wben llIe star is rising or East of the meridian, the tabulated a:lirnuths are reckoned. fTOn North to East; and 
when the star is setting or west of the meridian, the tabulated aaimutbs are reckoned from North to West. 

In s.ua 1aU ..... wheD the star is risiug or East of the meridian, the tabulated. azimuths are reckoaed from South to East; and 
when the star is setting or West of the meridian, the tabulated uimuths are reckoned. from South to West.. 

Whf!II the IaIltHe and MC':U .... are of ...... t ...... the- tables are to be entered. with the supplement of the hour angle aud the 
mpplement of the tabulated. azimuth is to be laken for the: required true bearing. 
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AZIMUTH OR TRUE BEARING. 

.. ,. 
47 Zi 
48 13 

" 49 49 14 
4930 

"40 4941 
,,>, 

"" 49 '5 
"'57 

"" ... '0 
47 41 
47 10 
,6", 
,600 

45 21 
44 ,0 
43sB 
43 13 

"" 41 39 

-40 4~ 
3957 

~~ 
37 IS 

'" '9 
35" 
344' 
33" 
32~ 
31 18 ... " 
:;j'" ,.; 
'5 5' 

"" '334 

" " 21 14 

~ 0' 
,8 SO 
'739 
,6 ,.; 

IS 12 

1357 
n 43 ,.,8 
10 13 

'57 

", 6'5 
508 
35' 
'34 
! Ii 
000 

47" 
47'9 
4730 
47 46 
47 17 
4703 

.. 646 

.6 " 
4559 
45 3l 
.(501 «" 
'3 " 43 15 
4'35 
41 S3 
4' "9 

40 '. 

34" 33 '5 
3' " 
3' '" 
30'" ",,. 

"'3 
27 21 
46 ,6 
25 10 

""" "sB 
21 49 

~ " '.32 
,8 n 
17 II 
,600 

1449 
1337 

"" 1111 ,'" 
'" 
7'. 
6 '5 
50. 
345 
'JO 
, ,6 
000 

4047 . 
41 58 : 
42 55 ' 
4342 , 

« " 44 45 ' 

4223-4<" 41 II 
40 32 
39 51 
39 08 

"'" 3737 
,. '9 

~il: 
34 ,6 

'" '5 3"7 
31 31 
3035 

:x~ 
,,'" 4635 
2532 ",. 
'3 " " ~ 
~:: 1 
19 01 : 
17 53 : 
16 43 1 
IS 3S ! 
14 25 
13 15 

"'" 1053 : 

9 .' 8,. 
7 18 : 
'OS 

'" ~~ 
, '3 
000 

3:'106 ! 
~Z!i ! 
4' 12 II 
·41 53 
42 25 

42 49 
43 06 
43 16 
43 2 1 

43 19 
43 14 

43 OS 
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34 51 , 
34 031 
33 13 i 
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31 :Ui : 
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" .. .u 43 
l2 5. 
3l OC} 

'559 
2502 

" .. 
'3 OS 
no< 
"03 

~O' 

" 00 

'7 '" 1651 
15.7 

" 4' 

'3 '" "3D .. " 1016 

9 08 
80' 

653 
545 .'" 3" , '9 ,.., 
000 

3..; 04 
v 22 
3." 2<) 
3f> 25 
,,7 I" 

37 51 

M 35. 
33 56 
3..\ 15 ' 
3233 . 
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7 47 
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'" 07 
3457 
3537 
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37 14 
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1449' 
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"" "' .. 
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33'" 
34"' 
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3455 
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35'" 
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34 16 
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,6 .. 
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~ ~~ 
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LATITt.rDB 6SO. 
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3345 
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"'04 
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'5 '" '4" 
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0001 

3 

~ 

:6 

7 

• 

.. 

10 

II 

... 
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,"0 
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GO 
1. .. .. 
D •• 

OOi 
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"" SO 
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iO 

00 
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iO 

00 
ID .. 
I. 
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1. .. .. 
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1. 
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50 .. 

In ~oriIllat:lt •••• when the star is rising or East of the meridian, the tabulated azimuths aTe reckoned. from North to But; .... 
..... hen the star is setting or West of the meridian. tbe tabulated azimuths an reckoned from. North to West:. 

In s..~ JatltII~ ",ben. the star is rising OT East of the meridian. the tabulated a:a!imotbs are reckoned from South to ... .­
wben the star is setting or west of tbe meridian, the tabulated azimutbs are RCkoncd from Soath to west.. 

When the laUbI. and _nutlllD are of dillerr.t ... eo, the tables are- to ~ eoteftti with the supplement of the hoor aDKle ..... tile 
supplement of tbe tabulated uimuth is to he taken for the requind true bearing. 
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AZIMUTH OR TRUE BEARING. 

I LATlTV.E Gao. DECLINATION-SAME NAME As-LATITrDE. LA.TITUDE 53°. 
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20 1,03.8 . 17024- 170 09 16<) 54 II&] 37 :~:: ; 

ItS.j 00 ! 168 39 166 16 167 51 l&j 23 166 53 20 
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103 55 .0 , , 

110 59 I 110 03 
I 
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~ 

In ~OI'U. ~"'de., ,,,"hen the star i'i risi.u/i! 01" .. :ast of the me!idian, the tabulated azimuths are reckoned from North to Eao;;t; and 
when tht: star ~ sdhng or ·Wt:st of the mt:ndlan. the tabulated aZImuths are reckoned from ::"forth to \\'est. 

In So.tlll.Ut.dC'. wht:n tht: star is rising 01" East of th(" meridian. the tabulated azimuths are reckoned froID South to Ea!"t; and 
when the star is setting or \\'t:"t uf tht: l11eridian, tilt" tabulated azimuth", are reckoned from SOuth to West, 

When the bUt.de and .ecoU •• UUII .are uf dll't'l'ut .... e. the table!> arc to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth I,. tv \.Ie takotD for the required true bearing, 
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AZIMUTH OR TRUE BEARING. 

LATITUDE 53°. DECLINATION-SAME NAME AS-L-~TITUDE. 
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In Non. laU~ when ~ star is rising or Bast of the meridian, the tabulated azimuths are ~koned from North to Hast: aad 
when the star is setbng or west of the meridian, the tabulated azimuths are reckoned from North to West, 

Iu So_tit latlwde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from SOuth to Bast; aad 
when the star is setbng Ot'"West of the meridian, the tabulated aamuths are ~koned from SOuth to west, 

When the laU'-de and 1IeelbIaU .. are of .'.en." __ ... the tables are to be ent~red with the supplement of the hour angle and the 
supplement of the tabulated azimuth ill to be taken for the required. true bearing. 
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AZIMUTROR TRUE BEARING. 

DBCI.INATION-sAMlt NAIlIC AB-I.ATITCD£-
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In x...u. ~ wben the star is rising or l!ut of the meridian. the tabulated. azimuths are reckoned from North to 1tast; and 
when the star is setting or westof the meridian, the tabulated azimuths are reckoned from North to West. 

In Seu.th la&la..e. when the star is risi~ or East of the meridian, the tabulated admuths are rec1tooed from South to !last; and 
when the star is setting or west of tfle. meridtan. the tabulated azimuths are recKoned from South to west. 

When the Ia&lWe and •• 1 ...... are of"~ ... e, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the reqnin:d true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In ~ortll latlt .. de. when. the star is risi~ or East of the meridian, the tabulated a21muths are ~koned from North to East; alld. 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to WesL 

In 8H.th bUtadf'. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Ea!lt: and 
_hen the star-is setting or "'est of the meridian, the tabulated azimuths are reckoned from South to west. 

When the ltIUt.de and decllnalh-. are of dll' .... t .aae~ the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In :N.nIt WUIII~ whet!: the star is risiag or East of the meridian, the tabnlated uimuths an reckoned from North to I$ast; and 
when the star is Rtting or Wt"St of the meridian, the tabulated azimuths are reckoned. from North to West. 

In ao.~ 1atIIII..., wben the star is risiDJ or Bast of the- muidiaD, the tabulated azimuths a~ ~koned from. SOutL to East; and 
...-11_ the star is setting or west. of the meridian, the tabulated u:imutbs are neckoued from Soutb to west. 

Wiltu tbe ..... and hIIaaU_ ~ o[ .. ~, ".(11, the tables are to be enteftd with the supplement of the hour angle aDd the 
supplement of the tabulated umuth is to be taken for the required true be&riJqr. 
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AZIMUTH OR TRUE BEARING. 
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1 

In NwUl latHade, when the star is ~ or ltast of the meridian, the tabulated uimuths are reckoned from North to Rast:; ucl 
when the star is setting or Wcsl of the meridian, ~ tabalated azimuths are reckoned from North to West. 

In"" ~. whea the star is risinJ or But of the meridia:a, the tabulated azimuths are ~ from. South to ltast; 8lld 
when the star is setting or west of tbe meridian, the tabulated admuths are reclwoed from SOuth to west. 

When the IaUtade and ......... are of .......... , the tables are to be- entered with the SIlppiement of the hour angle and the 
8IlPPkment of the tabulated azimuth is to be taken for the requiR'd tr1IC bearing. . 
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AZIMUTH OR TRUE BEARING. 

DECLINATION-8AME NAME AS-LATITUDE. 
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III 5.n1t .... ~ .. hen th~ star is rlsiag or Itast of the meridian, the tabulated. azimuths ~ reckobed from North to .1It; and 
when the &tar is Ribng or West of the meridian, ~ tabulated azimuths arc reckoned from Nortli to west. 

In s..u. 1dIa.~ when the star is rising or .aut of the meridian, the tabulated azimuths ~ RCkoned from South to East: ani 
when the star is setting or west of the meridian. the tabulated azimuths an reckoned from South to west. 

When tbe 111&.1,-" and _11""" are of "'Wen_, ... e, the tables arc to be entered. with tile supplement of the hour angle and the 
supplement of the tabulated azimuth is to be- taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In ... 1aUh~ .. ben the star is ri.siD~ or Bast of the meridian, the tabulated azimuths are neckoned from North to East; n4 
when the- star is setting or west of the mnidian, the tabulated azimuths an> reckoned from North to West. 

In 8Hti. JatUade. when the star is rising or Hast of the meridian, the tabulated azimuths are uck.onro from South to 'R:ast; aad 
wben the star ls setting or West of the meridian, the tabulated azimuths are reckoned from SOuth to West. 

WJwn the- ~.., and tIeelhaU_ are of 41 ... t ... e. the tablCl'l are to be entered with the supplement of the hOUT angie 1IJld .... 
IIIpplcmeot of the tabulated asimuth is to be taken for the requittd. true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In X..-~ _hen the star is risinJ or But of the meridian the tabulated azimuths arc ~koned from North to East; and 
wben the star is sdting or- west of the merld.i8n, the tabulated azimuthS are reckoned. from Nortb to west. 

In s.. .. ~ _ben the star is risi~ or East of the mericliili.n the tabulated azimuths arc rcckonnl ffllM Soutb to East.; and 
when the.star- is sdtiag or West: of the meridmn, the tabulated azimutiU arc ~kDDed from. South to west. 

when tbe ....... and .eeu.atlu are of IIlbrnt .... 80 the tables are to be cnkrl!:d with the suppkment of tbe hour angle and the 
Mlpplement of the tabulated azimuth is to ~ taken for the rcquiRd tnae ~riDg. .. 

201990--40---15 
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AZIMUTH OR TRUE BEARING. 
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"" '59 
3 59 : 
2 00 " 
000 

II 48 i 
95' 
753 
554 
3,0 
' .. 000 

~:g 
550 
'53 
'57 
.00 

I 

"'9 
936 
74' 5" 350 
'55 
.00 

735 728 
541 5J6 
347345 
154 153 
000 000 

II 02 i 
9 13 ! 
723 : 
532 ! 
34' I 
' 5' .00 

I 

~~ ." ,,. 
'49 
.00 

'·44 857 
7'. 
''3 

iii 
.00 

10 35 i 
8", , .. . ,. 
'3' ' .. .00 

I 

~~: I 3'9 
'44 
.00 

Hoor AagJe.. .. 
o 

.... 
·00 

10 
20 
30 
40 
50 

I 00 

3 

4 

5 

• 

• 

8 

.. 

10 

II 

10 
20 
10 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
20 
30 
D 
50 

00 
10 

"" 30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 s. •• D 
50 

00 
10 
lie .. .. .. .. 
I. 
lie .. .. .. 
00 
IV 
20 .. ... 
50 
00 

In Xed" IaUt-de. when the star is risiDJ or Bast of the meridian, the tabulated. azimuths are reckoned from North to Bast; ..... 
when the star is setting or west of the meridUln. the tabulated azimuths arc rcc:koned. from North to West. 

In SolI'" 1aUt. .. when the star is risin~ or East of the meridian, the tabulated. azimuths are reckoned from South to Hast; ad 
When the star is sctting or West of the meridian, the tabulated azimuths arc reckoned. from. South to West. 

When the laUwde and tleeu.attoa are of dttreftat ~ the tables are to be entered with the supplement of the hour angle and tile: 
s~pplement of the tabulated azimuth is to be taken for the: nquiral trae bearing. . 
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AZIMUTH OR TRUE BEARING. 

DECLI';-ATION-sAMlf NAME AS-LATITUDE. LA.TITtJDE 500. 

1I __ 8o_u_r_ .... _"_'_·_·_II!_4_._0_1 400 i, 5~ 5)0 ~!~j~r~~ 57° ~~~J_H_O_U_r_ .. _D_g_I .. _11 

h. on. 
o 00 

10 
20 
SO 
40 
.0 

1 00 
10 
20 
SO 
~O 
.0 

3 

• 

8 

7 

• 

» 

10 

11 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 .0 
00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 '0 
00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 :,' 10 
20 
30 

40 I' 00 

00 
10 , 

~I 40 
50 

!il 
=1 
50 1 

~j 
20 
80 
40 
50 
00 

01 01 01 0 0, a,! 01 OJ! 0' 01 01 01 

.,s .' 47 12 

"'42 44 n : 

., .' I .' .. .. ,. , 
,. 04' 

~~I 
"" 3' .. 

'" D ,8., 
'7 00 
15 111 

" .. "SB 
1016 

834 
'52 
,oil 
3" I' 

'" 000; 

.... 93" 
3;~ ·7 .. 
"" '7 
·33" 
·'47 
80 .. 
,. 3' ' 

76" 
15 24- : 

73 54 'i 

7'" 
']0 55 i 

~:.; 
6634 

" "7 .,., 
62 17 
60 51 , 

~~ 
,." 55 10 , 

53" 
'''7 
'" " <9" 

:z~ 44., 
43 3' 
42 0' 
... 3' 

39 00 

37"9 
"57 
34" 
3' 5' 
31 18 . 

:::::.\ 
m47 
'5"7 
" .. 
II 47 

"'". 
·"1 .", 
'~I 3·, , 
[ 41 : 
oooi 

.. '7 
r.:~ .. ", 
8501 
83 17 

., 37 

~~ 
7653 
75 u 
7354 

7"7 
7' 00 

a~ 
66" 
65 23 

'359 
6>" 
61 III ., .. 
>" " 
51 03 

;:~l 
52 51 , 

" "'I SO 0, 
.83' , 
47 10 ' 
4543 .. ,. 
42 49 
41 21 

3953 ,. " 
"53 
35 23 

33 " ,"'0 ,. .. 
., " 
" .' '" '" ' ~ 33! 
" 571 21 21 , 

1945 ! 
18 07 ! 
1631 1 ,.53 
13 Ii 
Jl 36 i 

I 

K~I' '39 
45' 
3'" 
'<. 
0"" 

;:: 
.. '7 
.. 3' 

.' 50 81 13 

;:: 39 1 
76;: I 
ii ~ I 7''' 

70>" 

::n~1 "52 

"'" .... 
',.,s " .. 60". 
sB ., 
57" 
"OJ 

"4' 53m 
" sB "''' 49" 
4748 

~~ 
"" .' "7 ... ' 
39 '. 

'7" ,. '7 
3449 
33" 

~~ 
38 47 I 
27 15 
" ., .... 
"35 
" 00 

A~ 
·3' 
'54 

~~ 
000 

87 10 ., .. 
·3<14 
"'''7 
8035 
79., 

7739 
76" 
74>0 
73'" 
"'''7 
7047 

::3:: 
66", 

" 3' .. " "55 ,,.. 

iEI 
"OJ 

5343 
5' '3 

" OJ 3: 
"'" .,,. 
'4"1 4 .. 49 
41 25 j 

~~i 

ggj' 
31 18 
29 048 ! 
,. .81' ,. ,8 
>S " I '344 
" '3 .... 
'. "7 1 
!~: ! 
'4" 1 12 49 
II 13 .,. .'" ." 
'5" 
, '3 

, "I 000 , 

180 00' ISo 00 

142 40 123 32 
U2 12 106 57 
III 21 99 52 
104 42 95 41 
JOO 06 92 4J 

.. '" 93 •• 

~: 
87>" 
., 43 

~~ ., .. 
;::~ 
76" 

~nt 
7' '" 

E~I 
67" 
"39 

" '. .... 
"54 

" '" 
"''' 59"7 

~n: 
'''7 54'" 

"" 51 25 
50<>7 
.,s" "", 
"oS' 

44,,1 
"" 42 OJ ,. " 
39 18 
"54 

"" "04 
"39 
3212 

3"'" ., '7 

,." 
'1 " 15 42 
""9 
"35 

"'" 
''7 
753 

, '. 445 
'''9 

'" 000 

r.:~ 
0;42 
""<>7 
8339' 
112'5 

~~ 
77., 
7552 
7439 

7371 

7' '. " .. 
~~ 
673" 
66", 

:;;! I "« 
" " "'''' 
59<>7 
~;: 
" '7 

"" ,,'" 
~:t 
49'" 
4753 .. " 45 '7 

"sB 
4lI J8 '. 
4' '81 
~57 
37 ~ I 

35 SO I 
34 r, i 
33., , 

~ i; I 

'" "I 
'¥] ' • 
25 ~, 
'4 '4' 

!:~ I 
1957 ,. ,., 
16 57 
l525 
'35' 
" n 
"'5" . " 7"1 . " 
1~1 
, '" 
000 ! 

77 37 
7634 
7531 
7. '" 
73'4 .,,'" 
71 15 

i~ 
~~ ... ' 
'3 " 
" '7 61 18 
60", ..,'" 
57 5' ,. .' ",. " ,. 
53'" ,. " 
'" .. .. " .,s" 
"57 

45 .' .. " 
" .. 
.' 50 40 31 
39" 
3752 "J' 
"'" ~~ 
3' OJ 
:Ht 
"''' 
25 '. 2357 
u3" 
21 03 '. " ,8 "7 

" '" '5 "9 
" 39 
""9 ,.,. 
.08 
l~ .. , 
'OJ ." 
000 

000 

5343 
68" 
73 -to 
"54 
76 " 
77'" 
77"3 
76" 
76 " 
7541 
75 00 

74 16 
7' ,. .",. 
7' " l;;i 

6301 
., 59 

60" 

~a; 
574" 

"" "'5 
54 '7 
53'" 
5' sB 
SO 49 • 

~fs 
4-7 13 .. '" 
4447 
43 31 I 

I 
., " 1 
4 100 \ 

~~i 
~ ::1 
"3" 
33 10 ! 

3' 491 
", .. 
"os 
"" 
"" .. " '33' ,,<» 
"'39 
19 13 

1747 

m '. "" " " ";6 
"''' 
857 
7'" ,.., 
." ,00 

'''' 000 

000 
,,;6 ,,,, 
61 25 

" " 6855 

70 " 
71 16 
7' 39 
7'43 
7'" 11 16 

4' " 

"'''' ,." 374" 

"" 35<>7 

3349 

'''0 31 11 .,., 
'" " '7'" 

".,s 

"" '3 OJ 
2I 40 

'" " IS 51 

17 25 
1000 '. ,. '3 "" II 41 I 
10 15 

·47 
7" 
55' ." ,,. 
"II 
000 

fi~I' 
6;> 42 
65 OS , .. " '3., 
~;A ., '" 
""9 
~!i I 
5746 I 
;6 "I ,,5" 
54 51 I 
53 " 5''' 
" 47 
"''' ~~ 
47 7J ' .. '" 
4S 13 
.. OJ 
4253 

"" .. " 39'" 
"'<>7 

~~ 
34 " 

33"7 
31 51 
3"33 ., " 
'757 
"37 

'5 '71 '3 ;6 ,," 
~ it I 
'7 OS 

:.: f, I' "" "'7 
'" '" 
8 37 ' 
7" ,45 4" 
'53 ,'" 
0001 

O()()j 

17 45 ' 
32 10 ! 

.' 50 49 35 I 

54 25 i 
5745 
60", 
61 37 ., .. 
OJ" 
., 43 

'35' 

" " " '" 63 ~5 

" '" "35 

~~I 60 •• 
60", 
59 '3 
':;8 37 

5749 
;659 
;6<>7 ,,'4 
54'" 
53" 

5'''' 

" '" "':/! 
~" 47 23 

"'" 45" 
44"9 
43 ., .' " "''' 
3937 
38'7 
37 16 

"OS " " 33 3. 

"" " "9 
:/!~ 
2121 

"OJ 

~~ 
""7 .... '. " ,II ., 

" " 15 21 

" 59 

" " II 13 

'5" 

." 
7'" ,'" ." '4, 
' .. 
000 ! 

h. m. 
o 00 

10 
20 
30 
40 
60 

1 00 

• 

6 

8 

• 

8 

10 

11 

10 
20 
30 
40 
.0 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
~O 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
au 
40 '0 
00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
SO 
40 
60 
00 

In North~, ".ben the star "is risi!lK or East of the meridian, the tabulated azimatbs a~ reckoaed from North to East; and 
when the star is setting or WHt of tbe met"kliaJl, the tabulated azimuths are reckoned. from North to west, 

In ...... I.,U •• , when the star is ~ ot" East of the meridian, the tabulated uimuths a~ reckoned from South to East; aDd 
when the star is setting or West 01 the mcridiaa, the tabulated &%imuths arc redron.ed from South to west. 

When the IUHaft and ....,...- lite of ....... -e, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken fOl" tile ftqUin:d. true beariag. 



228 

AZIMUTH OR TRUE BEARING. 

LA.TlTIlDE iuo• Dga.INATloN-SAMg NAHJt AS-I.ATITUDg. LATIT1JD:B 660. 

Hour ...... le. """ "10 6,0 } "30 640 ",0 ",,0 I ",0 I "80 " .. .... nonrA.q1e. 

: 0 I I 
, 

'. b. Db o , 0 , o , 0 , 0 , o , 0 , o , 0 , o , 10. -0 GO 000 000 000 000 000 000 000 000 ! 000 000 000 0 00 ,. 10 1400 ",. I~ ~: S., 6~ 603 , .S ... '''9 3 .. t;: 10 ,... 
'" '0 "44 .,~ '3 "54 '0 " .. , S '3 ,m 00 30 
~~ ""3 "'OS " .... ., ~ 1.5 19 13 37 " .. .0,. .<> 8. " 40 

"~ 3'234 "" 25 12 22 IS '. ,. 17 41 ., .. ... " "<J 40 •• .. '0 .' ""s "'" "' .. ,. .3 '3" ,,'" 19 15 17 18 ., 33 6 • 
t 00 5'00 ,644 .... "44 " .. ,." ",. ,. .. ,". ,. " ... , 1 ;:! ... 

~~ 495' 45 •• .. .., 31 18 

~~ "" .. ~~ 25 13 "5' m44 20 " .. 47" .... .. 06 "'4 " .. ",,, "59 
,.., 

30 .5~ 16 ,. o. .... t,~ ::~ 3345 " ., ,.00 .,,. '5" 00 40 59 ., .. .. ," . .. " 3745 ~:: " .. "' .. "'54 40 • 0 5959 ... , "39 .... 4547 .. 3' 39'5 " .. " o. '"" 50 i s 00 60", .. " 53" SO ... .,00 43,. ~~ 37" ~:: .. 3' ~il 
0 00 

, 
10 

60 " "'3 " .0 "00 ., .. 44" 3908 33., 1 .. , 00 60.- 5737 .. ,. ,. 33 "39 4544 ~~ 
.. 08 "'7 .... " .. 8. ... 60 .. ,,<> ~; 

,. 59 49 10 .. " .. .. ", .. ii1: " .. 80 . .... .. " 57'" " '3 49" .... ... , •• 37 
~~ 

,. .. 40 ... .. '" 57'" 5454 .. '. 49" 47 to 44" .. .., "" 34" .. 
3 00 5939 57" ,. .. " ., .... "'3 .... <>'" ,,0, 

~:: 33" 3 -10 59 '0 .. " I 54" 5::1 10 .... .,," 45 OS <>45 .. " " .. I. 00 .. '" .. ., , ,. '3 , ... •• 43 .,,,, 
~::x ~~ .. " "'" "'oil .. 30 "03 55 571 5349 , ... 4931 ",. .. .. n "'" .. 

"0 "'" " .. 53" 51 19 :it ., !l ~. 45 o. 
.' 54 

..., 
~~ 40 60 .... " .. " " S053 • 54 .. .. .' .. .... .. .. 00 .. o • 54" " .. !iO 25 .. ,. to ~' 44" .. ,. 40" ~~ "',. 4 eo 10 " .6 53'" .. . ' .... .... 44 .6 .. " :~I '" , . I .. , 

20 "," " .6 51 03 ~:! "" 1-05 43 4354 " '" "' .. ,." ,.., 
30 ~, " o. .. " .... 45 .. '3" 41 41 """ "'OJ "'" ... .. 0 

~:1 :x 39 ! "so. .. " .... 
~l3 

41 16 ,., ,. 37 .. 3557 .... • 0 , ... 53' 47 19 4545 .. .., .... 3906 37 .. 3539 •• , , • 00 ,. '" ~f, 
.. 06' '·35 45" .,,. :! ~ .... "'39 .,00 33 •• • -1 .. ..06 :l ~ I 4549 .. " 4251 39 .. '" .0 

== 
3455 1. S .. 

~~ .,49 .. , ., 4337 ..... .... ;~ 3' '" 3430 .. 30 .. " 4533 ... , .. ,. .. " 4001 

~~ 3534 34M .. 
40 !i 1

3 
45 ,. .... .. '3 <>03 .... ~~ "" 3500 33,. 40 

.0 '3 .. o. 
43 .' 42 31 41 14 3955 ., '3 33" 34" 3' .. .. ! 

6 00 .... .. '" .. so ,. ,. .. '3 
;~ "49 "'''' ~~ " .. " " " eo , 10 .... 43 01 .. I 52 4042 

~r, .,'" 3545 ~:: 3' ... 10 
20 43 06 42 ot 40" ;~ 37 .... 3500 3345 " .. 80 
30 .. 0' ,0 .. 

~~ ~<> .... "" 34 '3 "00 3' .. ,. ,. 00 
40 .... ;~ " .. .- 3540 34" "'4 ~i !l ,. '" "' .. 40 
• 0 39 49 : 375' .. , . 35 •• 3445 " .. ",. "" .. '9'" 5 • 

7 00 J8 42 : ~:! 
,. .. 35 SO : " .. "49 " .. 3142 .. '" ~~ "'3 • -i 10 ~35 , " .. ,. .. " ,. 3'S' 3' " "'SO ~;Z 

.,,, I. ,"0 " , 35" 3439 3345 "SO 3' " ,." '957 " .. '" ,. .. , 
SO 3S 16 ! 34 " 3334 ,,<> 3' .. ,.,. "' .. ~: .... .,OS "'03 .. 4. 34 05 : 33 ., "", 3' 37 ,.'" '954 ~: 

., .0 ,. '3 " " 40 
50 "54 ' ".., "'" ,." "'''' '"53 " .0 '" ., " " .. '" .. 

• 00 31 41 i 3D 5l ,. .. :n "''' :l '7 o. ,." "'" " .. " " 8 eo 
18 ,. '" I l1. "' .. :lla "'00 25 13 "" " 33 ,,<> 10 
00 

'9 " :l~ ~!: " :;~ 24 '3 "., "39 "SO 80 
30 "00 :l~ 25 :n " " '3 ,,'" ;',2 m!;6 .. 
.. 0 ,. .. 

"" 24" " .. :liS "53 22 12 "'9 ,. o. 40 
50 "'''' '455 .... " .. ,,06 " .. 21 10 "''' .... '. '" 60 .. 00 "" " .. " .. " 3' " .. " m m .. ,..., :n .... .S .. B 00 
10 "55 "'4 .. " .... "' .. .. '3 .... :§~ :l~ :l !! Ie 
,"0 .... ,,08 "'39 ",08 !J ~ '.05 .s ~ ·Z ,. so 
30 ,. .. •• 5' :3" • s 55 . !l!i ., .6 .. , '" ., .. .... .. 
"0 19 01 -8 N .0 17 4:l 17 15 .... ., so " ,. .... " " ... 
50 • , 42 ., . •• 53 .6,. • 603 15 37 15 II .... 14 17 '3" '3 .. .. 

10 00 .6 " '.00 ., " ., .. ' 14 sa .. " .. ., '3 .. ., '3 I:Z 47 "" 10 eo 
10 . , '" 14 "I 14 21 •• 00 ., .. 13 16 "" "" " .. "45 " .. I" 
S" 134t 13 23 '304 "45 "" ",," .... !~ ~ "03 m., IO.A 80 
30 .... "03 II 41 .. '" un .0 .. .0" n~ Hi! 3 :3 SO 
40 .0 '" '0 .. .0 '9 '0 .. 3: '42 3:: 3:\ 

.... 
50 .37 '24 ." '57 8,. 7<, 73' ''7 60 

11 00 s ., 8 .. '53 l~ '30 , .S ,06 ·53 .. ' ... 6" 11 oe 
10 653 6 .. 634 6., 60s '" '45 nii ,,, , '3 10 
SO 53' ,,, ,<6 ,08 '00 '53 ... .. J6 ! ••• 4<0 SO 
30 

~:: I ... 357 35' 34' '40 333 ,." 3" 3 ., 3" .. 
"0 ' ... ,JIl ,,. ,,. ", ,,, 2 18 ! ' .. 2<0 , .. ... 
&0 ." ... ••• . ., .. , • '3 , .. . .. ' . .., 'OS . ., .. .,. 00 000 000 000 000 000 000 000 000 ! 000 000 000 12 .. 

In Xed. ~ wben the star is risi.~ But of tbe mertdian. the tabalated azimuths a~ reckoaed from North to Jtut; .... ::, .. 
when the star is setting or west of tM med . n. the tabulated azimuths are reckoned. from North to West. - to ... _ 

In s-tIi JaUW'" .... hen the star is risi~r East of the meridian. the tabulated. azimuths arc rcckoaed from South to l!UI; 
_hen the star is setting or west of the m - n. the tabulated azimntlnare reclroned from Sauth to Wca. _. ,,~ I .... 

When the JaUade and deelblllUoa arc of dltrereU...e. the tables arc to be entered with the supplement of the 1IoaI'-augle ad. 
eupplcmeDt of the tabulated azimuth is to ~ takcu. for the required true bt:ariJI&. 


