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41 13.4 sa ia 168.6

4ft5.7 ss ro 173.7
4149.4 sstz172.5
4102.0 sst+17I.2
40 53.5 ss ro 170.0
4043.9 e818 168.7

4045.8 ee10173.8
4039.6 ss rz 172.5
4032.3 ssi+171.3
4023.8 ss ro 170.1
4014.3 s8u168.8

40 16.0 ss 10 173.8
4009.8 eeu172.6
4002.5 sst+I71.4
39 54.2 se 16 170.2
39,14.8 ss rs 1 69.0

a5
6

I
I

€e ?r 166.8
ca ze 165.5
s"i 24L64.3
sz 26 163.0
s6 x 161.8

4230.7 e821 167.0
4218.4 s822L65.7
4205.0 e724164.5
41 50.5 szeo 163.2
41 34.9 e6 2s I62.0

4201.3 e820167.1
41492 s92zt65.8
4135.9 s724t64.6
4121.6 sz 2fit63.3
41 06.1 e628 162.1

4132.0 e820167.3
4119.9 e822166.0
4106.8 e724164.8
4052.6 szm 163.5
4037.3 san t62.3

4102.5 e92o167-4
40 50.6 ss re 166.1
40 37 .6 sz zE L64.9
4023.5 sz zst63.7
4008.4 s627 L62.5

40 33.1 e8 20 167.5
4021.3 sezr 166.3
4008.5 ez* 165.1
3954.6 szzs 163.9
3939.6 stzz 762.7

4003.7 ss20L67.6
39 52.0 e8 21 166.4
3939.3 ezB 165.2
3925.5 ez2s 164.0
39 10.7 sozz 162.8

3934.3 e81e167.8
39 22.8 es 21 166.6
39 l0.l ezzg 165.4
3856.5 sz25 164.2
3841.8 sozo 163.0

TU
1
a

4

e5 30 160.5
ss sz 159.3
e{$ 158.1
e3 35 156.9
q??A lh5 /

4l I8.3 e5 30 16U.7
41 00.6 eE 81 159.5
4041.9 e4$ 158.3
4022.2 s4BEl57.2
4001.5 saao 156.0

4049.6 e62e 160.9
4032.1 s5s1 159.7
40 13.6 e4 $ 158.5
3954.1 e4uL57.4
39 33.6 e3 86 156.2

4021.0 e62e ltil.r
40 03.6 eE al 159.9
3945.3 s+sz 158.7
3925.9 e484 157.6
39 05.6 eB s5 156.5

39 52.3 ss zs 161.3
3935.1 ssso160.1
3917.0 e8s2158.9
3857.8 e484 157.8
3837.7 sess 156.7

3923.6 e628 16I.5
39 06.5 ss so 160.3
38 48.6 ss st 159.2
3829.6 s+ss 158.0
38 09.7 ss :s 156.9

38 54.E e6 2s 1til.7
38 38.0 eE ao 160.5
38202 sset 159.4
3801.4 s+aa 158.2
37 41.7 sn|l57.l

JUZti.l s6 t6l.9
38 09.4 gs m 160.7
3751.8 ssar 159.6
37332 snss 158.4
3713.6 sts+t57.4

Ib
6
7
8
I

92 38 154.5
e240L53.4
el 41 152.3
mqs 151.1
se 44 150.0

3030-s ,ftBli4s-
39 U2 sz ss 153.7
3853.7 el41 152.6
3829.3 eo42 151.4
3803.9 eo44 150.3

39 12.1 e2BZ 155.0
3849.7 e2se 153.9
3826.4 el40152.8
38022 so42L5l.7
37 37.1 eo48 150.6

38,14.4 es 87 155.3
38?22 e23st54.2
37 59.1 sr ao 1.53.1
3735.1 sr+2152.0
3710.2 so43 150.9

38 t6.6 e3 37 155.5
3754.6 szaa 154.4
3731.7 e140153.3
37 07.9 sr lr 152.3
3643.3 e043151.2

3748.8 ss eo 155.8
3727.0 szss154.7
37 04.3 sr es 153.6
3640.7 gr +o 152.6
36 16.3 so az 151.5

37 21.0 sB 36 156.0
3659.4 e2a8 154.9
3636.9 szss 153.8
36 13.5 sr eo 152.8
35493 e042151.7

36 53.1 e3 36 l5ti.3
3631.7 s?37 L55.2
36 09.4 el se 154.1
3546.3 gr.+0 153.1
3522.3 so+r 152.0

20
1

T

8e 46 148.9
s+z t47.8
s748 146.8
s6 4e 145.8
*rst144.7

3737.8 8s48t49.2
37 10.8 8s 4z 148.1
3642.9 s74sl47.L
36 14.3 s64e 146.1
3544.9 so oo 145.1

37 ll.z 8e45 149.5
3644.4 8s46 148.5
3616.8 8z 4z L47.4
3548.4 sz4e 146.4
35 19.3 s660 145.4

3644.5 se44149.8
3617.9 8s46148.8
3550.6 az +z 147.7
3522.4 87 4sL46.7
3453.5 eo+s145.7

Jb I /.6 89 44 IbU. r
3551.5 s84i 149.1
35 24.4 88 4z 148.0
3456.4 sz$ 147.0
3427.7 ao+s 146.0

3551.0 8e4a 150.4
3524.9 asssl49.4
3458.0 es$ 148.3
3430.3 az +z t47.3
3401.9 864s 146.3

3524J 8943 I5U.7
3458.4 ss$ 149.6
34 31.7 8s 46 148.6
M042 ez+2L47.6
3336.0 8648 146.6

J45I.5 904!| Ibl.U
3431.8 8e44149.9
3405.4 8846 148.9
3338.1 8?42147.9
33 l0.l 8248 146.9

zc
6
7
8
I

uszl43.7
ua142.7
s3 s* 141.8
az ss 140.8
rr re 1 39-8

35 14.8 8b E1 144.0
3444.0 84$ 143.0
3412.4 $64142.L
3340.1 82Es 141.2
33072 Bz5sl40.2

3449.4 8551144.4
34 18.8 84b2 143.4
3347.4 8s$142.4
33 15.4 s3 bs 141.5
3242.7 82s6I40.5

3423.9 855LL1l4,7
3353.5 e+s2143.7
3322.4 aqsal42.7
32 50.6 sa s+ 141.8
3218.1 ezss140.8

33 58.3 85 50 145.0
33282 esnL44.O
3257J eaoe 143.1
3225.7 $54L42.1
31 53 5 azrr 141.2

33 32.7 so so 145.3
33 02.8 so rt 144.4
32322 sEszL43.4
32 m.8 es $ 142.5
31 28 9 $ s4 141.6

3307.0 8650145.6
3237.3 8EELL44.7
32069 a+s2L43.7
31 35.9 as rs 142.8
3lMl aes+141.9

JZ 4I.J 86 49 I40.U
32 U.9 ss so 145.0
3141.7 8461t44.0
3l l0 9 e+se 143.1
3039 3 s354 142.2

:'U
I
a

3
/"

81 57 13E.9
so ss 138.0
zs 60 137.1
ze oo 136.2
mar lQX Q

3233.6 8157 139.3
31 59.4 so58 138.4
3124.6 7s5s137.4
30 49.1 78 60 136.6
?nlc I TRAr lR5 7

32 09.3 81 6z 139.6
31 35.4 aoss 138.7
31 00.8 ?s5e 137.8
3025.6 2e60136.9
2949-8 7s61 136.1

31 45.0 81 56 139.9
3l U.3 81bi 139.1
3037.0 soss 138.2
3002.0 zsss137.3
2926.5 zeoo136.5

31 20.6 s1 56 140.3
3047.1 s15z 139.4
3013.0 s058138.5
2938.3 zebe 137.7
2903.0 zaoo136.8

3U 56.2 82 55 I4U.7
3022.9 et so 139.8
2949.1 eosz 138.9
29 14.6 rsbs 138.1
28 39.5 ze ss 137.2

3031.7 8255 141.0
2958.7 eroo L40.1
2925.1 sosz 139.2
28 50.8 zs b8 138.4
28 16.0 zsss 137.5

JUlrlz 8255 r4r.J
29 34.4 st oo 140.4
2901.0 eoez 139.6
28 27.0 so b8 138.8
2752.4 zsrst37.9

:tb
6

I
I

77 62134.5
76$ 133.6
756+132.8
?5 65 132.0
z+atl3l.2

293n.6 77 62 r6+.V
2859.5 z6$ 134.0
2821.8 76ML33.2
27 43.7 75f4132.4
2705.1 ?468 131.6

zptr5-n62:552
2836.6 taazl34.4
27592 2663133.6
27213 r5eL32.8
2642.9 746iL32.0

28 50.4 7z 61 135.6
2813.7 zaazt34.8
2736.5 zaas 134.0
2658.9 zoon 133.2
2620:1 2464L32.4

28 27.2 ?8 61 136.0
2150.8 zz azl35.2
2713.8 taazL34.3
2636.4 ?5$ L33.5
2558-5 zla+132.7

28 03.9 78 60 L3ti.4
272k7 zzatl35.6
2651.0 zaazl34.7
2613.9 zb$133.9
2536.2 zsoa 133.1

2740.6 786013ti.7
27M.1 7761135.9
2628.2 zaazL35.O
2551.3 zooa 134.2
2513.8 z5$133.5

z7 17 z 78 60 I37 .I
2641.i 7z ffiL36.2
2605.3 2661 135.4
2528.6 ?662 134.6
24 51.3 zs os 133.9

40
I
o

I
?866 130.4
n6T 129.6
71 68 128.8
a os 128.1
tneo127 4

2626.0 7366 rJU.6
2546.4 ?262 130.0
25tfi.4 7268129.2
u25.9 7t8t28.5
2,3ts-o 1n6s127-g

26 {14.0 73 66 13I.2
2524.7 7266130.4
24rA.9 7267 t29.6
2404.7 716s128.9
2324.0 7068L28.2

2542.1 2465131.6
2502.9 ?366 130.8
2423.4 726zt9O.O
2343.4 zt68l2g.3
2302.9 zooe 128.6

2520.0 z46E 131.9
2441.1 n66tBI.2
2401.8 zzoo130.4
2322.8 zroz 129.7
7241.8 nff.l28.9

2457.9 7464132.3
24 l9J zs 65 131.6
2340.1 zzoo130.8
23 00.6 zzoz 130.1
2220.6 zr az 129.3

;,435.6 7464 L6Z.l
2357J zaos 131.9
2318-4 zzaat}l.2
?239.1 zz66L3O.4
2159.3 ztaz 129.7

z+ tt.o 7464 L:56.L
2335.4 m64 132.3
2256.8 736E 131.6
?217-6 zzaat30.8
2138.0 7162130.1

,4C

6

I
I

69 ?0 lz6.ti
es zo 125.9
6i71125.2
an1245
e4191 R

2303.8 6e?0127.0
?222.1 aszo126.3
21 40.0 6s ?1 125.6
2057.6 6771124.9
?0ll A r,s72124-2

?243.0 7o6eL27.4
2201.5 6s70126.7
2l 19.6 68zr 126.0
20373 6z 7t125.3
lg$4.8 67 72124.6

zzu-t 106s Lzl.6
2140.8 asasl27.t
20 592 68 ?o 126.4
2017.1 6szLl25.7
1934.E 67?1 125.0

u0l2 706sLzE.z
2120.1 asasl27.5
2038.7 6820126.8
l9 56.8 6s ?o 126.1
1914.7 azztL25.4

Zl 402 7068 128.6
20593 ssos 127.9
2018.1 asasL27.2
1936.5 oezo126.5
1854.6 ozzr 125.8

2l l9.l ?068 129.0
2038.5 6e68 128.3
1957.5 osos127.6
1916.l oszo126.9
1834.4 tz to126.2

aOSE.I 1067 129.4
2017.7 2068128.7
19 36.9 os os 128.0
18 55.6 oe os 127.3
18142 ez zo126.6

ca
I
J
/+

f6i3L23.2
6i73t22.5
65 7{ 121.8
617+12L.2
or: l9O A

19 31.7 66 za r23.5
18482 6s?3122.9
18M.4 6i'74L22.2
17 203 647+121.6
1A?(Q ecrql2l O

19 ll.9 66?2 124.0
1828.6 6szs 123.3
l7 45.0 68nt22.6
l7 0l.l 6474L22.0
1616.9 osz+L21.4

1852.1 €622124.4
l8 09.0 6E z2 123.7
U25.6 65zs123.0
1641.9 647?122.4
lSS7.9 u7412t.8

18322 6672L24.8
l7 49.3 ffi72124.L
U06.1 6s 73 123.4
1622.6 64rcI22.8
1538.8 a+z+122.2

1812.3 6771125.2
17 29.6 aatzl24.5
1646.6 oozz123.8
1603.3 o+za 123.2
1519.6 aazs122.6
I4-3il7 $?LftI6
1351.5 $24 121.3
13 06.9 oz zs 120.7
1222.1 attal20.t
1137.0 orzo 119.5

17 52.3 67 71125.5
1709.8 oozr 124.9
1627.0 aazzl24.2
1543.9 os zs 123.6
1500.5 64m 123.0

17322 6770125.8
16 50-0 os zr 125.3
$47.4 aszzL24.6
1524.5 aszzl24.0
1441.3 64nL23.4

bc
6

I
I

6 75 119.9
o: zo 119.3
or zo 118.7
e!.7118.1
crt-717-i

15512 $75 120.3
15062 ozzo 119.7
1420.9 61?6 119.1
13 35.4 61 76 118.5
1249.6 ffi72117.9

1532.4 6375L2U.7
1447.6 6276120.1
1402.5 6226 119.5
13l7.l 61?6 118.9
1231.5 oozz 118.3

15 13.5 63 74 12r.l
14 28.9 62 ?b 120.5
1344.0 ozzs 119.9
1258.8 6126119.3
12 13.4 ot zo 118.7

14il.6 6az4l2l.5
14102 6225120.9
1325.5 ozzs 120.3
1240.5 or ro 119.7
ll 55.2 6116 119.1

l4\b.7 637312:2.3
l3?n.7 $74t2L.7
1248.3 62z4t2I.I
1203.7 61zE 120.5
U18.8 61zE119.9

1357-7 64?3122.7
1313.8 $24122.1
1229.7 azz+121.5
11452 azzsl2o.9
ll 00.5 61 ?5 120.3

60
1
a

D

4

co;s 116.9
*:s 116.3
sr 115.?
5:e 115.2
-o11!A

l2a35 ffi77 IL7.3
l1 172 rsze 116.7
1030.7 ben 116.2
I44.0 E8 ?8 115.6
RETo K7zqll5.O

il5.6 60r n7.7
1059.5 5e?? 117.1
l0 l3.l 5e?8 116.6
I 26.6 58 78 116.0
839.7 68 z8 115.4

ll 27.7 60 77 IrE.l
1041.7 be?? 117.6
9 555 ss zz 117.0
I 09.1 d8 ?8 116.4
822-S sszs 115.8

ll 09.7 60?6 118.5
10 23.9 be ?z 118.0
937.9 sszzLt7.4
851.7 6828 116.8
8052 b8z8 116.3

1051.7 6076 1r5.9
1006.1 oozz 118.4
9202 6szztL7.8
8342 6s77117.2
747.8 5s ?8 116.7

uJJ.b 6076 IIV.4r
9482 oozo 118.8
902.5 sszz 118.2
816.6 sszz1L7.6
730.5 ssrz117.l

u ,,i.o 61 76 lLy.l'
930.3 oozo 119.2
844.8 sszo 118.6
759.1 6e22118.0
7 l3.l 68721L7.5

6
7
I
o

F;9 IIiLI
se s 113.5
56ic 113.0
r: io 112.4

TC3 5??sfi43
72-4 remlL3.9
631.E ,i6so 113.4
517.0 Essc 112.8

-IEi sn;TIES
7 05.5 sz zg 114.3
6 18.0 b67e 113.8
5 30.4 soeo 113.3

735.6 EZze 115.3
648.5 Ez 7stL4.7
6012 $rs114.2
5 13.7 soso 113.7

718.4 577sL15.7
6 315 Ez ?e 115.2
544.4 56?e 114.6

7 013 6z ?s 116.1
6 14.5 szze 115.6
527.5 oszs 115.0

67 78 1lti.5
6? 7s 116.0
66 78 115.5

6 44.1
5 57.5
510.7

6 26.9 67 77 116.9
540.5 67?8 116.4
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DECLI\ATIOS S \.{fIE AS L{TITUDE

DECLINATION CONTRARY NAME TO LATITUDE

Lat.
310

GLAPOOK
Text Box
LAT 30°

GLAPOOK
Rectangle



App. Lower upper App. Lower upper
Alt. Limb Limb Alt. Limb Limb

9 34 
-rq.g- ,r', 5

9 41 - ro'o-tr'oo<b' - ^-tt'o zr'1ro 06 !II'I -2I 2ro 2r
- ll'2 - 2t j

ro ?4-'-rr'1-zr oto 41" 
-lI'4-20 9

II OI
-II'<-208II IS 1'-tl'6-20 7

II ?O" --lt'1-206tt 46-rr.8-ro,
t2 02

-II'g-20 4t2 lq' -I2'O'zo 112 ?,1-' -r2'l'20 2
12 (s'- -12'2-20 rI? I.1- '-12.?-20 o
I? ?S" "1-r2'4 re 9r? so" -^-12'5-19 8
14 rd -,

' -+- 12'6 - ie 7
14 42' '--I2'1 19 6r< ot) :- +r2.E-rssr< ?2" ' :r2.9 19 4r5 sq
,A"A*t3'o-'ot- +r1 r-192ro {o

"'=1?''2 I9 Ifn t)

,i 32"', r re.o

rg 1:2--13'4- t8 e

' =Ii'S r8 8IO 2I- 
-rq6 t87

20 0?
,o ,6' r3'7-- t8 6

'--I?E r852r ?5'--- 11 g- IE.l22 26 '-'I.1o-I8l
2a a2- -14'l lE2

' - -Il'2 18 r
2\ 26
,16 q6-'a'3 18 o

- - rA.J r;9
-IJ.'{ I- 82q r5- --- Il 6 - r-:ro .16- '--'tJ'1 r- 6

3t 26-r"'8-,, t?l r7
iti ro- ta 9 t: 'r

lg.e-t5o I-3
- -^-rs r-r;2II OU' -I5'2 r;.r
-+3 59_r;.? r_ ot1 lo" ---I5J 169(o -16- '-r5'5-168
5-+ +9_ r;.; t6 1
59 2?
6a3o-ris 

16s10 12
t6 z6 r1'9 16 'r
I -16'0 16r
E1 05" ' 16r 162
90 OO

9 39 ,o:u_ rr',I 5r-' 
-lO'1 -2trro 03-ro.8-,r.o

IO I<--ro'g 209to 27'-II'O-20 8ro 40
' 

-fI'f -20?ro <l-:-lt'2-206
II OU

-II'?-zo \tt 27,

,r .6-rI'4-20 {" =II'5-20 3rr 54-rr'Z- ro,12 to
t2 2g-tr"l - 20 r

--rr'U-20 ot2 a6' - I I'q - r9 Ir? o<" - -.r2.o- ro I
I? 2J.' '-12't - Lg.jr? 4<" '- -12'2- 19 6IJ 01' '-I2'?-ra.{
rd ?o' - -12'a- 19 ar-l 54_ 12.; _ re 315 12- rr'Z-,n'rs .1o1'-r2'7 r9.rt9 t+- tz'8 - rs o
16 JA"=I2'9 I89I7 I<
," o[;13 o - t8 8

ri 
'd-I3'I - r8.7
'TIj'2-r86

IO OI- 
-r?'1-r8 (

IQ A2

2' 
'\-13'1- rB a
- - I?'<-r8 ?

2trt "1
-I?'6- r8 2

22 00
-177 18 I

" 51 - r1.b 18 o2? (r" - -rj'g-r79
'! 53 - r1'o ,; 8
2b oo

-I,1.I I::21 12,

,.g 
^1-t1'2- 

t- 6

---lJ'1 r:5
30 00- -IJ.J I-J?r 35- ----Il'< r- 1

33 'o -rt'Z ,- ,?( 17' -1A"7 - r- |
37 '6 ,t"g r- o
39 50_rl.o 16a
-12 ?r

-I5'O r6I
+l 3t-t.'t 16 -
-lu 55_r;2 166
52 -++_ r;.1 16 5<1 02
6r.r-t54 16'1

- - -r5'5 16301 11' '--I5'O 162
73 IO

-I{'7 I6I
7^2 13 _;.8 r6 o
66 ?2" -- r5.g rs9
90 OO

ocT.-i\lAR. suN APR.-SEPT.

App. -^_, App. Additional
Alt. *^' Ak. Corrn

;.;
ro 6a-5 3

- s'2IO 20 s'Iro 33
ro 46'-l..orI oo_'.i
II I.1
rt 2q- -l.oII d<
12 OI
12 r8 ++

,, 35 -:112 (l- ' -a.rI? I?' " -4'oI? ??

';;i_12IA 16
ti 46-3'.7
15c4:-
I<?O J)
r< <7 t+

'Z 
i'e-3'3

16 <6 5'
t, 'tg-3'',

,i o,-3 o

s *-jl
Iq I?
,g sb-'z
20 a2
zr zB-2-5
22 tO
z3 13 _ z.l2J tl' 2.12< rl
26 22

--r'q
:t?2-''- 

-1.130 21 _ r.6
72 OO- _r.5
33 45 _ r.;
35 -+o _ ,.,
37 18 _,.:
lo oll' -I.I4t 4j - t.o
-+5 36 o.o
+b +Z 

-o.s52 IU
o.7

SO II
6o ,8 - o'o

o5 os l]
7O II' -o.175 31 ^.:EI I1 o.r
87 o?

o.o
90 oo

r978
vE\US

Jan. r-Jul1'zo
o'

Juil'zr-Sept. z

17

Sept. 3-Sept. z9

o
46 o3

Sept. 3o-Oct. r-1

o' n. III., - o'5

Oct.,r5-Ocr. zz
al

6 - oi
zo- ob
3r - o'7

Oct. ?3-Nov. z5

9 o:o+ ^_12 v'/
zz " o'8

Nov. z6-Dec. 3

o
6 0j

zo-ob
3r 07

Dec- -1-Dec. 19

o
rl - o"{

o'5

Dec. zo-Dec ar
o

-+6 - o'3

]I{ARS
Jan.-r--\Iar. zz

o
tt - o'2
-- - u l/)

-\Iar.-23-Dec. 3 i
o

6c - o'r

STARS AND PLAIIETS

Ht. of ^ Ht. of
Eye Lorrn Eye

'1-2.8
2'6
2'8-2'9

-?.o?.o" -?.Ia'2

1;-;3
i.s -3'a
; 

" _i::
a'3 _i.,
a5_ 

^sa'7 -i'os'o- 
-i.os'2- 
-a'l5'<'r.A-4''

Z'r.-a'3
6'a- 4'4

6.;-4's,
6.o -4 6

-.:-4'7/ t 
-t.87'5 - o.o

Z?-;;
8's - 5't

8'8
-5'1o'2

s s-ii
e'e ;e

r o.?,"; :3I I.O
,r'-r-l'9
t r'd -9'o

-6.r12.2
, -6.2r2-6
- o.?r3'o 6.;t3'1- 

e .i
I3'E _o.i
r1'2 6.t
I 1.1'i / 

-6.9IS.I- -6.0rs.<
16o
16'5 :.:
16'9 - -
17'1 :.1
r 7.o
ti , 7 s

rs d -7'6
ry3 _!:.?"
ro.8 | v

' 
-7.Q20._+ _;.;

2o.9 _g.r
2r'1

m
r.o- r.8
r'5- 2.2
2'O- 2.5
2'5- 2.8

3'o- 3'o
See table

+

m
20- 7'9
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9'2
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r3'3
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22.O
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Az ALT ITUDE CORRECT ION TABLE S 1 0"-90'-SUN, STARS, PLANET S

App. Alt. - Apparent altitude - Sextant altitude corrected for index error
For daylight obsen'ations of Venus, see page z6o.
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