} ALTITUDE OF STARS
~ 18 t
4 15 | 16 17 18 19 20 Toar
o O © o o o o | 1941
o © I I I I I | 1942
R | I 1 1 I 1| 1943
I 1 1 I | 1044
R I 2 2 2z | 1045
E 2 z 2 2 2 2| 1046
2 3 2 2 2 2 2z | 1047
z 2 2 z 2 3 3| 1948
2 =2 2 3 3 3 3| ™49
= = + 3 3 3 3 1950
3. 3 3 3 3 3 4 1951
3 3 2 3 4 4 4| 1952
3 3 I 4 42 4 4 1953
:: < 4 4 4 4 5| 1954
£ £ 4 4 4 5 5| I955
¢ 2 4 5 5 5 5| 1956
¢ 2! 5 5 5 5 6| 1057
s 2 s 5 5 6 6] 1958
g s s 5 6 6 6| 1959
s 3 s 6 6 67| 1960
5 5 6 6 6 7 7| 196x
s € 6 6 7 7. 7| 1962
s 6| 6 7 7 7 8| 1963
5 6| 6 7 7 8 8| 1064
H 6 7 7 8 8 8| 1965
& 6 7 7 8 8 o9 | 1966
6 7| 7 8 8 o o 1087
7 7] 7 8 8 9 9| 1968
7 7 § 8 g 9 10| 1069
7 8 8 8 9 10 10 | 1970
7 & 8 o 9 10 10 | 197X
- 8 9 9 10 10 II | I972
;L 8 g © 10 10 II 1973
E 8 9 Io I0 I1 I | 1974
8 o g 10 10 11 12 | 1975
E g | 10 10 1T 11 12 | 1976
3 9| 10 10 1T 1z 12 | 1997
.-: 10 I0 II II I2 I3 1978
5 10 | 10 11 12 I2 13 | 1979
g 10 | I 1X 12 13 13 | 1980
5 10 | II Iz 12 13 I4 | 1981
D X0 | I Iz I3 13 I4 | 1982
5 X | 11 12 13 1414 | 1083
D I 12 12 I3 14 15 | 1984
5 II | I2 I3 I4 14 I5 | 1985
I Iz 12 I3 14 15 15 1986
I Iz | 13 13 14 15 16 | 1087
r 12 | 13 14 14 15 16 | 1088
r 12 | 33 14 15 16 16 | 1989
z 12 ::: 14 15 16 17 | 1990
z 13 | 14 14 15 16 17 | 1901
> 13 | 12 15 16 16 17 | 1992
5 13 12 15 16 17 18 | 1903
3 12 | 14 15 16 17 18 | 1004
s 1 15 16 16 17 18 | 1095
3 £ | 15 16 17 18 19 | X006
2 1z 15 16 17 18 19 | 1997
: 12 13 15 17 18 19 | 1908
¢ 135 16 17 18 19 20 | 1999
g I3 16 17 18 10 20 | 2000
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Il.—CONVERSION ANGLES

S. 0°-4°

Change of Longitude Latituds
- of
| | Destina-
57107157 20°25°30%| 35°40°45°| 50°55°60°| 65°70°75° 80°85° g0 tion
= (-] o o (=] o Q | =] o =] L+ o o ] o o o o [+] o
§ 60| 1 2 3| 4 5 6 7 8 9| 1011 12|14 15 16 | 18 19 21 | 8. 60
| 33 I 2 3| 4 4 & 6 7 8| 9 10 12 13 14 15 | 17 18 20 55
el @ 2 2 3 4 5 6 . 8 9 10 IT | 12 13 14 | 15 17 18 50
45 I 1 2|13 4 4(5 6 7| 8 9101112 13 | 14 15 17 45
=1 - T 2| 33 4l 55697 8 .6frorn 13 14 15 40
N- 33 NIz 2 3 4 408 mliie 8] 8 9 10|11 12 14| S.35
3| o 1 =2 2 g3 4 4 35 5 6 7/ 7 8.9 1011 12 30
— i T IO e 28 o e sl o | RS 8 9 10 25
20| o 1 1 r oz 21 3.3 3 -4 4% & 5 & 6| %8 8 20
I3 o T T I I 2 2z 7 3 3 4| 4 5 5 66 7 15
! N.10 001[111122 T W T O [ S (R~ - T
N.5f] 00 ol r 1 1 Izl 22 202 2.3 3 3 sl 8 s
2|l ©c 0o 0| 0 0 o| o o 1 I & I I SR O L v o
]S;‘.Jooo O ol | e o e e s el e e ol gids N. 5
' 10 o 0 o O © *I |«*1 *p %1 | ¥ %[ #7 | B %2 %5 | %2 wpody 10
d S 35| 0 o . 0| *r *r *1p | *r YriRg | g kg kpil Wgiey 3|y Ay N. 15
} 20 || o o *r *r ¥y *r ¥2 %5 *o *3 *3 ¥3 "4 *4 *_f *5 Xj- 16 20
:5 : o ic:l.— A(I S:I *2 82 L) !3 *3 *:)) *4 *_,} *__; *5 *6 m6 *? *‘5’ 25
33 | o %1 *r *2 L2 *2 *3 *3 ¥4 *4 *5 *5 *6 *7 !0-7 [ *S *9!:_{0 30
EE g *r *.f *2 *2 *3 *3 *4 *4 *5 *6 *6 *7 Fé‘ *9 *gtro*rl 35
S. 40 | *rotr %2 | %2 %3 x5 | xy '3 %5 (%6 %7 %7 | %8 #gayo typaiabrs| N0
25 | *7 *1 %2 | 3 *3 *g | *5 *5 %6 *g X8 #8 *Q¥ro*rr --.*-12*13»;15 45
S0 | *1 *1 %2 | %3 %y %y | %5 %6 *7 | *8 *8 *9 {*Io*1r*r3 |*rg*rs*16 50
55 | *r %2 %5 | *2 *_;_ *5 | %6 *7 *7 L3 *0*ro *1—3*_13*1_; 'trj*j—gx_rg 55
S.60 | *r *2 «3 | "4 "4 %5 | *6 *7 =8 | *o¥1orrr (r3*zgvrs *16*18%r9 | N. 6o
| |
I5e table gives the angle necessary to convert a Great Circle bearing to a Rhumb
~ame Seaning and the reverse in a Latitude of Departure of 2°, but it may be used for any
wex of ceparture between latitudes o° and 4%, Of the two argument columns headed
#=Suse of Destination, the one on the left is to be used when the place of departure lies
etw=== o and N. 4° and the one on the right when the place of departure lies between
- 5= direction in which the conversion angle must be applied is determined by
S S:owing rules :
L=titude of Direction To convert a Great Circle[To convert a Rhumb Line
Departure of bearing  [to a Rhumb Line bearingjto a Great Circle bearing
North | Westerly Subtract Add
North |  Easterly Add Subtract
South | Westerly Add Subtract
South | Easterly | Subtract Add

are given in italics,
=2 = the reverse sense.

* departure for distances up to 1,000 miles ;

s refer to bearings measured from 000° T. in a clockwise direction. Where
preceded by an asterisk, the conversion angle must be

= 5= conversion angle at the place of destination may be taken as equal to that at the
for much greater distances, the

swm=sponding table in the volume appropriate to the latitude of destination should be

places of destination and departure being interchanged.

R R ———————————
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1 I
6 17 18 19 20 P
o o o O O Ig4r
1 I I 1 I 1042
1o Cr o Lo nelo1943
11 1 1 1| 1944
1 1 2 2 2| 1945
2 2 2 2 2| 1946
2.2 2 2 2| 1947
2 2 2 3 3| 1948
3. 3333|1949
3.3 937 3731 1950
33 3 3754 1951
3 3 4 4 4 |1952
3 4 4 4 4| 1953
4 4 4 4 5| 1954
4 4 4 5 5] 7T95
4, Bis <5 5} 950
s 5 5 5 61957
: s 5 5 6 6 1958
el g 6 6 0 [ 1950
| g 66 6 7| 190
5 6 6 6 7 7| 1961
5 6 6 7 7 7| 1962
51 6 7 7 7 8| 1963
5 6 7 7 8 8| 1964
6 i Bl 8 | 1965
6 o B8 g 1966
7 748k 18500 19 1967
2| 7 8 8 9 9| 1968
7 8 8 9 ¢ 10 | 1969
8 8§ 8 g9 10 10| 1970
8 8 9 9o 10 10 | 1071
8 9 9 10 10 II | 1972
8 g 9 10 10 IT | 1973
8 g 10 10 11 II | 1974
9 9 10 10 II 12 | 1975
9 | 1o 10 II II 12 1976
o | 10 10 11 12 12 | 1977
o | 10 11 11 12 13 | 1978
10 | 10 11 12 12 13 | 1979
10 .| Ty ar- 12 1313 1980
jo. |1y 12 12 1314 1981
Yo |l 12 1313 14 1982
11 | 11 12 13 14 14 1983
1r. | 12 12 13 .14 15 1984
11 | 12 13 14 14 15 1985
12 | 12 13 1415 15 1986
12 | 13 13 I4 I5 16 | 1987
12 | 13 14 14 15 16 | 1988
12 | 13 14 15 16 16 | 1989
12 | 13 14 15 16 17 | 1990
13 | 14 14 15 16 17 | 1991
13 | 14 15 16 16 17 | 1992
13 | 14 15 16 17 18 | 1993
14 | 14 15 16 17 18 | 1994
14 | 15 16 16 17 18 | 1995
gl las 16 17 18 19 | 1996
y 14 | 15 16 17 18 19 | 1997
| 14 | 15 2617 18 19 | 1998
t-1sg| 16, 17 18 19 20 | 1999
+ 15 | 16 17 18 19 20 2000

ITUDE OF STARS

I].——CONVERSION ANGLES S. 5°-9°
ﬂﬁtimcie Change of Longitude Thossnde
. of : of
Destina- ! Des_tina-
tion 50 IOO xso\ 200250300 350400 450 Soossc 600 tion
L R B S

ID ': 5 ; ; 6 é ; 10 1; 1; 14 S. 60
1.2 3 4 5 6 » 8 g | 1012 13 55
1.2 3| 4 5 6 7 8 9|10 II 12 50
S 5 20 34 51 67 8| 9 10 11 45
12 2| 3 45 6 6 7| 8 910 40
sy 21 3 4 47.5 6 71 8 8 9 14 15 16 S. 35
iy 2|.33 415 5 6| 7 8 8 12 13 15 30
.1 2| 2-3 3| 45 5 6 7 7 11 12 13 25
o K I 2 2 3 4 4 5 5 6 7 10 10 II 20
o1 1 2 2 3 3 4 4| 4 5 6 8 9 10 15
onr 1 I 2 21 3 3 3| 4 45 7 7 8 S. 10
o .1 I 1 1 2| 2 2 3 3 3 4 5 6 6 S. 5§
0.0 1 FA G ¢ 1 2 2 2 2 3 4 4 4 o
o o of 1 1 I 1 11 ) G 2 2 3| No s
o o] o b o} 0o 0 © A 1 1 1 10
. 0 ol o o o} @ o 0O o o © xr #1 *1 | N.1§
00, O & o %1-| AT AT xp | *kr *I *I *xp *3 *3 20
& oitr rptr I xp * k2 | ¥z *2 *2 *g *4 *5 25
o © *7 k1 X1 *2 *p *2 *2 *3 *3 *4 *5 *6 *7 30
o *7 *T *1 *2 *2 *2 *3 *3 *4 *4 *5 *7 *8 *9 35
o) *I *I *2 * 2 *3 *3 *4 *4 *5 *5 *6 *9 *9*10 N. 40
o *I *2 kp X3 *3 *4 *g *5 *5 *G *7 *TO*¥II*I2 45
*T *r *2 *2 *3 *4 *4 *5 *6 *6 *7 *8 *9*1—0#1—1— =k1-2*1'3i1‘4 50
e *1 %2 | *3 %3 %4 | *5 %6 %6 | *7 *8 *g |*IO*II*I2 *13*¥14*16 55
o |t r2r2 %3405 x6 *6 *7 | *8 *g*I0 |*IT*IZ*I3 +75%r6%17 | N. 60

~ The table gives the angle necessary to convert a Great Circle bearing to @ Rhumb
Line bearing and the reverse in a Latitude of Departure of 7°, but it may be used for any
ce of departure between Jatitudes 5° and ¢°. Of the two argument columns headed
itude of Destination, the one on the left is to be used when the place of departure lies
etveen N. 5°and N. 97 and the one on the right when the place of departure lies
etween S. 5° and S. 9°.

~  The direction in which the conversion angle must be applied is determined by

':thve‘ following rules :

Latitude of Direction To convert a Great Circle To convert a Rhumb Line
Departure of bearing [toa Rhumb Line bearing | to 2 Great Circle bearing
o e R | D e

North Westerly Subtract . Add

North Easterly Add Subtract

South Westerly Add Subtract

South Easterly Subtract Add

These rules refer to bearings measured from oco® T. ina clockwise direction. Where
the figures are given in" italics, preceded by an asterisk, the conversion angle must be
applied in the reverse sense.

The conversion angle at the place of destination may be taken as equal to that at the
lace of departure for distances up to 1,000 miles ; for much greater distances, the
(;eresponding table in the volume appropriate to the latitude of destination should be
used, the places of destination and departure being interchanged.
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LIIEUDE OF STARS N. 10°-14° Il. —CONVERSION ANGLES S. 10°-14°
¢
5 | 16 17 18 19 20 : .
Year Latitude Change of Longitude Latitude
5 of of
IR Dot
1 I 1 1 : I 1043 tion so 100150 200 250 300 350400450 soosso 600 653700 750 8‘00 850900 tion
I I I I 1 1| 1944
: ! I A 1945 t.0 0770 0 o o o o o o© o o o (<] o o o o o [}
2| 2 2 2 2 2| 1946 N.60o| 1 2 3| 5 6 7| 81011 ]|121315]|1618 19| 21 23 24 S. 60
2 2 2 2 2 2| 1047 55 .2 3 4 6 7 ¥ 9 10| 12 13 14 | 16 17 18 | 20 22 23 55
21 2 2 2 3 3| 1948 0|l 1 2 3| 4 5 6| 7 910|111 121315 16 18| 19 21 22 50
: 2 3 3 3 3 i949 45| 1 2 3| 4 5 6| 7 8 9| 1011 13|14 15 17 | 18 20 21 45
; 2 z 2 ; i 920 40| 1 2 3| 4 5 6| 6 7 9| 1011 12|13 14 16| 17 18 20 40
1951 q 3
il 9 s w a4 1352 Ne3s| 1 2 3| 3 4 s| 6 7 8| 91011 |121315]|161719]| S.35
3 3 4 4 4 4| 1053 &30l 1 2 2| 3 4 5 6 6 7| 8 9 10| 11 12 13| 15 16 17 30
tl 4 4 4 4 5| 1954 25| 1 t 2| 3 4 4| s 6 7| 7 8 9| 1011 12|13 15 16 25
+| 4 4 4 5 5| 1958 20| 1 1 2| 3 3 4| 5 5 6| %7 8 8| 91011 |12 13 14 20
sl 4 5 5 5 5| 1086 15| 1 1 2| 2 3 3| 4 5 5| 6 7 7| 8 91011 12 13 15
t| 5 5 5 5 61957 N.io| o 1 1| 2 2 3| 4 4 5| 5 6 6| 7 8 9| gi1o11| S.10
b| 5 8 5 6 8ot N.s|or 1| 22334445667 7|8909|S 5
2;2667322 ol o1 1| 1 2 2|33 3| 4 4 5|55 6| 6 7 8 0
f666771961 S. 5/ o1 1|11 2|2 23|33 4| 44555 6]N5
5 10 o 2 10
it 8 5 b ol o 1| 11 1| 1 2| 2 2 3| 3 3 3| 4 4 4
50 6 7 7 7 81| 1963 8S.15| o 0o o 1 1 1 I 1 1 1 1 2| 2 2 2| 2 2 2| N.1s
510 6 7 7 8 8| 1964 20| o o of o o o o o o o o o o o o o o o 20
50 7 7 8 8 8| 1965 25| o 0o ol o 0 o o © o o o *I|*I *1I *1|*I *I *z 25
5 7 7 8 8 ol 1966 30 o o o O %I g | kp kp *1 | *p k1 *p | kp xp *p | k3 k3 ¥, 30
7 7 8 8 o o 1967 35 © © *I | *I *I ¥ | *I %2 %z | ko xp k3 | kg kg kg | kg k5 %0 35
71 7 8 8 9 o | 1968 S.40| o *r *r| %1 k1 vz | %2 %2 %3 | %3 %y *g | %4 *5 %6 | %6 *7 *8 N. 40
; g g 9 9 10 | 1969 45| o %I *r| %1%z w2 | ¥z %3 %y | %y %5 *5 | *6 ¥6 *y | *8 *g*I0 45
9 10 10 } 1970 50 O *I *I | %2 *p %3 | %3 *g %y | x5 %G %6 | ¥y %8 *g | *g¥1o*I2 50
; 8 9 9 10 10| 1971 55 | *1 *1 ¥ | ¥p ¥z k3 | kg k5 w5 | %G kg *y | *§ ¥gkro PKIT*¥I2*I3 55
10 10 I 1972 . . .
: g g o I; 1(9);3 S.60 | *1 *1 *2 | %3 *3 %4 | *5 *5 %6 | *7 *§ *g [*ro*rr*rz |*r3*r4*r5 | N. 6o
3 9 10 I0 II II | 1974
2 9 10 IO II I2 197§ i . .
i | o m 11 m =] 076 The table gives the angle necessary to convert a Great Circle bearing to a Rhumb
5 | 10 10 11 12 12 | 1977 Line bearing and the reverse in a Latitude of Departure of 12°, but it may be used for any
> | 10 11 11 12 13 | 1978 place of departure between latitudes 10° and 14°. Of the two argument columns headed
> | 10 11 12 12 I3 | 1979  Latitude of Destination, the one on the left is to be used when the place of departure lies
o' A 3% 12,23 13 29f0 between N. 10° and N. 14° and the one on the right when the place of departure lies
o | 11 12 12 13 14 | 1981 between S. 10° and S. 14°.
5| 11 12 13 I3 14 | 1982 5 3 : i : s :
1| 11 12 13 14 14 | 1983 The direction in which the conversion angle must be applied is determined by
1| 12 12 13 14 15 | 1984 the following rules :
1| 12 13 14 14 15 | 1985 ; 5 . .
Latitude of Direction  |To convert a Great Circle|/To convert a Rhumb Line
2| 12 13 14 15 15 | 1986 Departure of bearing |to a Rhumb Line bearing|to a Great Circle bearing
2| 13 13 14 15 16 | 1087
2| 13 14 14 15 16 | 1988 North Westerly Subtract Add
2| 13 14 15 16 16 | 1989 North Easterly Add Subtract
2| 13 14 15 16 17 | 1990 South Westerly Add Subtract
s | 14 14 116 17 | oo South Easterly | Subtract Add
3| 14 15 16 16 17 | 1992 These rules refer to bearings measured from o0oo® T. in a clockwise direction. Where
3 ii i‘; ig i; ig ;ggi the figures are given in italics, preceded by an asterisk, the conversion angle must be
1 1s 16 16 17 18 | 1905 applied in the reversc sense. ‘
4 | 15 16 17 18 19 | 1996 The conversion angle at the place of destination may be taken as equal to that at the
4115 ‘2 17 Ig 9 ;99';  place of departure for distances up to 1,000 miles; for much greater distances, the
; ;(5) :7 ;g i 5 ;g xggg corresponding table in the volume appropriate to the latitude of destination should be
5| 16 17 18 19 20 | 2000 used, the places of destination and departure being interchanged.
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M 1518 Il.—CONVERSION ANGLES S. 15°-19°
- Change of Longitude Latitude
= of
Tesrs [ Destina-
7 < 10°15°| 20°25°30°| 35°40°45°| 50°55760°| 65°70°75° 80°85°9g0”[ ton
. :-. : 4 ; (; § 9° 10 12u r3° 150 16 1§ 190 21 2; 24_. 26 S. 60

= : 2 4| 5 6 7| 9 1011|1314 15|17 18 20 | 22 23 25 55
=] r 2 3| 5 6 7| 8 g 11]|321315 16 18 19 | 21 23 24 50
&= 1 2 3| 4 6 7| 8 g91o|1r 1314|1517 18 | 20 22 23 45
P 2 3| 4 5 6| 7 8 10|11 12 13 | 15 16 18 | 19 21 22 40
oS : 2 3| 4 5 6| 7 8 9| 1011 13|14 15 17 18 20 21 S. 35
= 2 3| 4 5 6| 6 7 8|101112|131416]17 18 20 30
s : 2 3| 3 4 5| 6 7 8| 910 11| 121314 16 17 19 25
20 > 2| 3 4 5| 6 6 7| 8 910 11 12 13| 15 16 17 20
I3 : 1 2| 3 4 4] 5 6 72| 7 8 ¢o|1011 12| 131416 15
X = : 1 2| 3 3 4| 5 5 6| 7 8 8| gr1011| 121314 S. 10
. s| 1 12|23 3| 45 5| 6% 7| 8 910111213 S. 5
=1 o1 2| 2 3 3| 4 4 5|5 6 6| 7 8 8| 91011 o
S s/ o1 1|22 3|3 44|456|677|889| N
| ot 1| 1 2 2|33 3| 444|585 56| 677 10
835t o 1 1 i I 2 2 3 3 3 3 4 4 4 5 5 5§ N. 15
20| o o 1 i 1 2| ® 22| 2 2 2| 33 3| 8 3 4% 20
25| o0 o| ot ] 1T 1 1 S T 1 1 2| 2 2 2 25
9| o o o] o o 0] 06 0 6| 0 06 0| © 0 0| © O O 30
35| o 0o o| 0 0 0| o o*I|*r ¥ *r|*rtr*a| 22 b 35
S. 40 o © o *r *r *r | *r *r *z | %2 %2 22 | *z *3 *3 | *4 ¥4 *5| N.40
45 o o *r | ky ¥ ¥r *y k3 %o *3 ® ::=3 $4 *4 *5 *5 %6 *? 45
go | o %z *r | %z %2 %z | %z *¥g %3 | Ty g 5| *5 *6 %6 | *7 *8 *g 50
s= o k5 *7 ¥a %2 *3 *3 *4 #4 *5 .,i ».‘-6 117 *7 *8 *9*10*.{1 55
S B0 | *r *1 %2 | %2 *3 *3 | g %4 *5 | *6 ¥6 *7 | *8 *g*ro [*rr*rz*r3 | N.6o

-

el
o

The table gives the angle necessary to convert a Great Circle bearing to 2 Rhumb

| = bearing and the reverse in a Latitude of Departure of 17°, but it may be used for any

of departure between latitudes 15° and 19° Of the two argument columns headed

Ze of Destination, the one on the left is to be used when the place of departure lies

zen N. 15° and N. 19°, and the one on the right when the place of departure lics
erween S. 15° and S. 19°

The direction in which the conversion angle must be applied is determined by
== following rules

Latitude of Direction To convert a Great Circle]To convert a Rhumb Line
Departure of bearing to a Rhumb Line bearing | to a Great Circle bearing
North Westerly Subtract Add
North Easterly Add Subtract
South Westerly Add Subtract
South Easterly Subtract Add

These rules refer to bearings measured from 000’ T. in a clockwise direction. Where
e figures are given in italics, preceded by an asterisk, the conversion angle must be
:oplied in the reverse sense.

The conversion angle at the place of destination may be taken as equal to that at the
piace of departure for distances up to 1,000 miles; for much greater distances, the
corresponding table in the volume appropriate to the latitude of destination should be
2sed, the places of destination and departure being interchanged.
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Il.—CONVERSION ANGLES S. 20°-24°

- Change of Longitude Latitude
= of
T | Destina-
pe o o | SDIOO Isc 200250300 350400459 500550600 650700750 800850900 tion

|

z : =] -] o =] o o o o -] o o o o o [} =] o o (+]

N S0 l 1 3 4| 5 7 8|10 11 13|14 16 17|19 20 22 | 24 26 28 S. 60
35| 1 3 4| 5 7 8| gar 1z |14 15 17| 18 20 22 | 23 25 27 55
@ 1 3 4| 5 6 8| 9101213151618 19 21 |23 25 26 50
£ ' I 2 4 s 6 % 9 10 11 | 13 14 16 | 17 19 20 | 22 24 26 45
o 1 2 3 5 6 7| 81011 |121315]1618 19|21 23 25 40
=35 | T 2 3| 4 6 7| 8 g10|1213 14|16 17 19| 202224/ S.35
= 1 2 3| 4 5 6| 7 gu1o|111213]|1516 18] 19 21 22 30
== 1 2 3| 4 5 6| 7 8 of101r 13| 14715 17|18 20 21 25
=| 1 2 3| 4 5 6| 7 8 91011 12|13 14 16|17 18 20 20
Iz | 1 2 3| 3 4 5| 6 7 8| 91011 |121315]|1617 19 15
S.m| 1 2 2| 3 4 5|6 6 7| 8 grof|1r1z13]151617| S.10
S 35| 1 12| 344|567 88 glrormmiz|131416| S. 5
ol 1 1 2| 3 3 4| 5 5 6| 7 8 8| 91011 |1213 14 (o]
£ 5| 11 2|2 3 4| 45 5] 6 7 9| 8 gro|lririz| N. 3
::‘c:z 2 3 3| 4 4 5| 5 6 6| 7 8 8| 91011 10
Sxs| o1 1| 22 3|3 4 4| 45 5| 66 7| 8 8 og| Noxg
2| o 1 1 I 2 2| 3 3 3| 4 4 4| 5 5 6| 6 6 7 20
Bl o ¢ 1| 1 x 2|2 22|38 33|44 4] 23 5 25
R 0 o | I F T g owlow 22| 22 3 33 3 30
7 © o O o 1 1 I 1 1 I 1 1 I 1 1 r I I 35

S o @ © 0ol 0 0 0ol 0o o ol © © of o®*r*|*r* *2| N.jgo0
5| © © O o © %I | ¥r %z ¥p | % %7 %3 | %z %3 #p | #3 %3 *y 45
= o © *I | *7 *p *1 | *1 %5 %3 | %5 *3 %3 |' *3 *g kg | k5 x5 %6 50
55 o *7 %7 *7 411— t2 '2 iI‘? t3 *3 *4 *4 *5 t5 *6 *7 t7 *8 55
b ]| o *T *r | *z *2 %2 ‘ *3 %3 *g4 | *4 *5 %6 | *6 *7 *8 | *g*10*1r1 | N. 60

.

le gives the angle necessary to convert a Great Circle bearing to a Rhumb
= sezming and the reverse in a Latitude of Departure of 22°, but it may be used for any
- Separture between latitudes 20° and 24°. Of the two argument columns headed
o Destination, the one on the left is to be used when the place of departure lies
wewe== N, 20° and N. 24°, and the one on the right when the place of departure lies
mw==m S, 20° and S. 24°

“%e direction in which the conversion angle must be applied is determined by
#e Sillowing rules:
Lasitude of Direction  |To convert a Great Circ]e:To convert a Rhumb Line
Departure of bearing  |to a Rhumb Line bearingito a:Great Circle bearing
North Westerly Subtract Add
North Easterly Add Subtract
South Westerly Add Subtract
South Easterly Subtract Add

wese mules refer to bearings measured from ooo® T. in a clockwise direction. Where
S Sgures are given in italics, preceded by an asterisk, the conversion angle must be
goii== n the reverse sense,

== conversion angle at the place of destination may be taken as equal to that at the
¢ Zeparture for distances up te 1,000 miles; for much greater distances, the
swm=soonding table in the volume appropriate to the latitude of destination should be

st == places of destination and departure being interchanged.




S P P P R T

! I P PR R TR TR T

-
[FTRY T

N
L

AR
n Wi

o

(]
N R T T
P T P T Y T ]
e
G L L W

-
I o

TR

FoCh O N

# j:: SR ¥

N. 25°.29° I).—CONVERSION ANGLES S. 25°.29°

| R Y]

w

n

o

Change of Longitude Latitude

of
Destina-

5710°15°| 20°25°30°| 35°40°45°| 50°55°60°| 65°70°75°| 80°85°g0°| tion

o o -] -] o -] ] o o ] L) a o -] L) -] o o e o
60| 1 3 4| 6 7 9| 101213 15 17 18 | 20 22 24 | 25 27 29 | S. 60
55/ 1 3 4| 6 7 9101213151618 2021 23| 25 27 29 55
50 1 3 4| 6 7 8| 1011 13| 14 16 18 19 21 23 | 24 26 28 50
451 T 3 4| 5 7 8| 911 12|14 15 17| 19 20 22 | 24 26 28 45
40| I 3 4| 5 6 8| 911121315 16|18 20 21 23 25 27 40
5/ 1 2 4| 5 6 7| 9101113141617 19 21 | 22 24 26 | S.33
o I 2 4 5 6 7| 8 1011|1214 15|17 18 20| 21 23 25 30
3 1 2 3| 4 6 7| 8 910121314/ 16 17 19 | 20 22 24 25
20 1 2 3| 4 5 6| 8 9gro|11 1214|1516 18] 1921 23 20
I5| T 2 31 4 5 6| 7 8 9|101213| 141617 19 20 22 15
+I0) 1 2 3( 4 5 6| 7 8 9 101112|131516]| 171920/ S.10
5/ T 23| 44 5| 6 7 8| grorr|1z1415|1617 19| S. 5
0| T 2 2| 3 4 5| 6 7 8 8 g10]11 1214 15 16 17 o
5 ' 1 21 3 4 4| 5 6 7| 8 9 0101112131516 N. 5
Io) 1 1 2( 3 3 4| 5 5 6| % 8 8| 910 1I 12 13 14 10
I5| 11 2] 2 3 4| 4 5 5| 6 7 8| 8 910 11 11 12 N. 15
20 1 1 2/ 2 3 3| 4 45|56 6| 7 8 8| ¢gi10i10 20
B30 T 1| 2 2 31 3 44| 45 5|66 7 7 88 25
30|l 01 1 22|23 3| 444|535 5|66 6 30
35| o r 1 I 1 212 2 2| 3 3 3|3 3 4| 4 4 4 35
#0100 11 11 1] 11 1|22 2(222|2 2 2| Ngo
45| © © 0| 0 0o o] 0o 0 ol 0 0o 0| © 0 o o o*r 45
50| © © 0| 0 © 0| O o *I | *I *1 %1 | *1 *1 *z | %2 *3 *3 50
551 © O oI *7 ky | Xy ¥y %z | %5 #p ¥p | %3 43 ¥y | kg x5 46 55
60 o *I ¥ | *5 %1 %5 | *p %2 kg *3 1:4 *g *5 "5 *G | %5 *g k8 N. 60

[F 1]

The table gives the angle necessary to convert a Great Circle bearing to a Rhumb

ring and the reverse in a Latitude of Departure of 27°, but it may be used for any
f departure between latitudes 25° and 29°. Of the two argument columns headed
2 of Destination, the one on the left is to be used when the place of departure lies
n N. 25° and N, 2¢°, and the one on the right when the place of departure lies
a2 S. 257 and 8. 2¢°.

The direction in which the conversion angle must be applied is determined by
following rules :

Latitude of Direction To convert a Great Circle|To convert a Rhumb Line
Departure of bearing | to a Rhumb Line bearing | to a Great Circle bearing
North Westerly Subtract Add
North Easterly Add Subtract
South Westerly Add Subtract
South Easterly Subtract Add

= rules refer to bearings measured from 0oo® T. in a clockwise direction. Where
“= “zures are given in italics, preceded by an asterisk, the conversion angle must be
woo=C in the reverse sense,

<% conversion angle at the place of destination may be taken as equal to that at the

°f departure for distances up to 1,000 miles; for much greater distances, the

==szonding table in the volume appropriate to the latitude of destination should be
===, =2¢ places of destination and departure being interchanged.
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16
17
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Tims N. 30°-34° Il.—CONVERSION ANGLES S. 30°-34°

——C
S 3 e Eaitude . Change of Longitude Tistitade
of - ., of
Destina- | ] .| I | Destina-
| 5710%15°) 207257307 35° 40" 45°] 507557607 65770°75%| 80°85g0"|  tion
| _ ! I —
o o o =] ] o =] [+ 2 < [} =] ] [+ o =} o Q o =
1 N.6o| 2 3 5/ 6 8 911 13 14 | 16 18 20 | 21 23 25 |27 29 31 [ S. 60
- 55| 2 3 5 6 8 o 11 12 14 | 16 17 19 | 21 23 25 | 27 29 3I 55
3 50 I 3 4 6 8§ 9|11 12 14 | I5 17 19 | 21 22 24 ‘ 20 28 30 50
g 45 I 3 4| 0 7 o|1012 13|15 17 18 | 20 22 24 | 26 28 30 45
40 I 3 4 6 7 9| 10 12 13 | 15 16 18 | 20 21 23 | 25 27 2 40
N.3s|-1 3 4| 5 7 81011 13|14 16 17 | 19 21 23 | 24 26 28 | S. 35
30 I 3 4 gt i 8 9 11 12 | 14 15 17 | 18 20 22 | 24 26 28 30
25 I 3 4 5 6 8 9 10 12 | 13 15 16 | 18 19 21 | 23 25 27 25
201 1 2 41 5 6 7| 9gro1r|13 1415|1719 20| 22 24 26 20
15 r 2 .3 5 b 7 8 9 11|12 1315 16 18 19| 21 23 2 15
N. 10 I 2 3| 4 5 7 8 910111314/ 15 17 18] 20 22 23| S. 10
N. 5 I 2 314 5 6| 7 B8B1o|111213|151617) 19 2022[ S. 5
o T 2 31485 61 7 8 o ro1¥ 12|14 1516 | 18 3g a1 o
5. 3 - P 4 5 =& 6 7 8| 910 12|13 14 15 | 16 18 19| N. 3
10 T 2 P R 6 7 8 910 II | 12 13 14 | 15 16 17 i0
S. 15 I 2213 45| 56 7| 8 g10(111112]14 1516 N. 15
20 L 2l 3 @ 5 06 v 8 g §rornlizs 13 14 20
25 S 2 3 4| 4 5 6| 6 7 8 § 9 10| 10 11 12 25
3001 1 1 21 2 3 3/ 44 5|5 66|72 8|9 1o 30
35| e 1 1| 2 2 3|3 3 4| 435 5] 666| 7 % 8 35
5 o] o ® af voa =l = goglos goal b d o3 5 5 5| N.ogo
2 | 1959 45] © o 1| 1 1 1 2 2 212 2 2|/ 3 3 3| 3 3 3 45
30§ 1570 50| © o o| © 1 1 G I ¥ I O O | 1 0o o 50
o | 1671 55 © © 0| 0 0 0| 0 0 o 0 o*r|*r %1 %5 | *2 #5 %, 55
11 | 1972 S. 60| © o o *r = *r | %5 % *; | %5 %5 #, *3 £ #g.| gk ke N. 60
1 | 1973 | | | |
1z | 1974
= | 1975 The table gives the angle necessary to convert a Great Circle bearing to a Rhumb

Line bearing and the reverse in a Latitude of Departure of 32°, but it may be used for any
olace of departure between latitudes 30° and 34°. Of the two argument columns headed
Latitude of Destination, the one on the left is to be used when the place of departure lies
setween N. 30° and N. 34° and the one on the right when the place of departure lies
between S. 30° and S, 34°.

The direction in which the conversion angle must be applied is determined by
the following rules :

Latitude of Direction To convert a Great Circle[To convert a Rhumb Line
:z Departure of bearing  |toa Rhumb Line bearing | to a Great Circle bearing
- ; North Westerly Subtract Add
e North Easterly Add Subtract
= | 1% South Westerly Add Subtract
27 | oo South Easterly Subtract Add
£ | = These rules refer to bearings measured from 000® T. in a clockwise direction. Where
= the figures are given in italics, preceded by an asterisk, the conversion angle must be
200 applied in the reverse sense.
- The conversion angle at the place of destination may be taken as equal to that at the
:‘rj place of departure for distances up to 1,000 miles ; for much greater distances, the
s | oos corresponding table in the volume appropriate to the latitude of destination should be
g used, the places of destination and departure being interchanged.




STARS

_TITUDE OF STARS N. 35°-39° Il.—CONVERSION ANGLES S. 35°-39° ———
. ‘ o 2

s 16 17 18 19 20 Year Fatitade Change of Longitude Latitude —

—- of of

S o o | |PEa| 3

5 Lz S (e T 5 10"15“i 20°25°30° 35°40°45° 50°55°60°| 65°70°75° 80°85°go| MM L

X 1 1 1 1 1| 1944 |

: 1 1z 2z 2 1045 o e o @ e o 0o ¢ © o o o @ o © o o o o o 4

2| 2 2 2 2 2| 1046 N.6o| 2 3 5| 7 8 10| 1213 15| 17 19 21 | 23 24 26 | 28 30 33 | S. 60

z z 2 2 .2 2 |7I047 55 2 3 5 7 8 10| 12 13 15 | 17 19 20 | 22 24 26 | 28 30 32 55

2 2 2 2 3 3| 1948 50 2 3 5 6 8 10| 11 13 15| 17 18 20 | 22 24 26 | 28 30 32 50 5

= 2 3 3 3 3| 1949 45| 2 3 5| 6 8 10| 11 13 15| 16 18 20 [ 22 24 26 | 28 30 32 45

2l 3 3 3 3 3| 1950 40| 2 3 5| 6 8 9| 11 13 14| 16 18 19| 21 23 25 | 27 29 31 40

3 3 3 3 3 4 | 7957 N.3s| 1 3 4| 6 8 o 11 12 14 | 16 17 19 | 21 23 25 | 27 20 31 | S. 35 6

a3 & 4 9 ;952 30| 1 3 4| 6 7 9|10 1213|1517 18| 20 22 24 | 26 28 30 30

f s : 5 Iggi 25 t 3 4| 6 7 9| 1012 13|15 16 18 | 20 21 23 | 25 27 29 25

el 2 3 1 5 ; 1055 20| t 3 4| 5 7 8|10 11 13| 14 16 17| 19 21 22 | 24 26 28 20 7

i S j ¢ 5| z086 15 T 3 4| 5 %7 8| o911 12|14 15 17| 18 20 22 | 24 25 27 15

3 e 3 2 > -

. s 5 5 5 6| 1057 N. 10 1 2 4| 5 6 8| o1012| 1314 16 | 18 19 21 | 23 24 26 | 8. 10 R

- 5 5 5 6 6| 1958 N. 5 I 2 4| 5 6 7 8 1011|1214 15 |171820|222325| S. 5 8

3 5 5 6 6 6] 1959 ol 1 2 3| 5 6 7| 8 9111|1213 14|16 17 19 | 20 22 24 o

5 5 6 6 6 7| 1960 S. 5] 1 2 3| 4 5 6| 8 91011121415 16 18 | 19 21 23| N. 5 L

s 6 6 6 7 7| 961 10 1 2 3| 4.5 6| 7 8 o| 10 1213|1415 17|18 19 21 10 9

2 6 E 7‘_: E g iggz S. 15 1 2 3| 4 5 6| 7 8 of|1011 12|13 14 15|17 18 19| N.1j5

2l <2l & s :962 20l 1 2 3| 3 4 5| 6 7 8| 910 11| 1213 14|15 16 18 20 ————4

6 - ; 8 8 8 1965 25 1 2 2| 3 4 5|6 6 7| 8 910 111213141516 25

b = @ s o | 1566 0|l 1 1 2| 3 3 4| 5 6 6| 7 8 9| 91011121314 30 10

-1 2 8 8 9 o 1067 351 1 1 2| 2 3 4| 4 38 5| 6 7 7| 8 9 9| 1011 11 35

7| 7 8 8 9 9] 1968 S.40| 1 1 2| 2 3 3| 4 4 5| 5 6 6| 7 7 8| 8 9 9| N.go 11

3 T g B 48| ot 1| 2 22| 3 3 4| 4 4 5| 5 8 6] 66 7 45 i

B oIS gaEoiiae | 1970 sol o1 1| ¥ 1,2 22 2| 3 3 3|33 4| 4 4 4 50 . ]

5| 8 g g 10 10| 1971 55| o o of 1 1 1 I GRS R S G L O O G G W 55

g g 9 10 1o I1 | 1972 S. 60 o o o| © ©o © o o o| 0o O © o Tr%E | rriits 8 N. 60 12

3 9 9 10 10 II | 1973 | |

2 g 10 10 11 II | 1974

02 e duuaz g 3975 The table gives the angle necessary to convert a Great Circle bearing to a Rhumb 13

9 | 10 19 3x 1r 12 § 1975 Line bearing and the reverse in a Latitude of Departure of 37°, but it may be used for any ]

41 B ? ii ;f if ig;ﬁ place of departure between latitudes 35° and 39°. Of the two argument columns headed

o oI 2 13 o S - :

o | 10 11 12 12 13 | 1979 Latitude of Destination, the one on the left is to be used when the place of departure lies 14

o | 1z 11 12 13 13 | 1980 between N. 35° and N. 39° and the one on the right when the place of departure lies !

o | 1T 1z 1z 13 14 | 108I between S. 35° and S. 39° i 15

£ T X2 I3 8 A i . : : . 5 :

& I :2 i; :i Ii ;gg; The direction in which the conversion angle must be applied is determined by

r | 12 1z 13 14 15 | 1084 the following rules :

1| 12 13 14 14 15 | 1985 Latitude of | Direction To convert a Great Circle/To convert a Rhumb Line 16

2z | 1z 13 14 15 15 | 1986 Departure | of bearing | toa Rhumb Line bearing | to a Great Circle bearing

5 SRy S Ig Iggg North Westerly Subtract Add

x| 33 E4 14 1501 19 North Easterly Add Subtract 17

2 | 13 14 15 16 16 | 1989 South Westerly Add Subtract

2 | 13 14 15 16 17 | 1990 South Easterly Subtract Add

S R lg 12 ';L,-{ :gg; These rules refer to bearings measured from ooo® T. in a clockwise direction. Where ‘2
= ;; 16 17 8 1903 the figures are given in italics, preceded by an asterisk, the conversion angle must be
14 15 16 17 18 | 1904 applied in the reverse sense. e
15036 16 1; 18 | 1995 The conversion angle at the place of destination may be taken as equal to that at the ' 9 _

5 ié i: ;; iS ig ;gg? place of departure for distances up to 1,000 miles; for much greater distances, the ‘
g 17 18 19 | 1998 corresponding table in the volume appropriate to the latitude of destination should be

s 16 17 18 19 20 | 1999 used, the places of destination and departure being interchanged. 20

r3 | 16 17 18 19 20 | 2000




ITUDE OF STARS
— g & wou iy
Bt B
© 0 O O © | Io4r
I I ¥ 1 I 1ogz
I I X 1 1| xg43
I I I I I | 1944
T I 2 2 z | 3943
% 2 2 3= |:.;
- 2 = 2 2 Iga7
2 2 2 3 3 | 1G+§
1 2 2 2 2 : 103
3 3 3 3 4155
|
3 3 £ 4 4+ |
3 £ £ 4 4
3 4 44 513
=4
4 4 £ 5 5|
£ 5§ 5 5 5
s 55 5 6
s = = 6 6
s 6 6 6 7 156
6 6 6 7 7
b 6 7 7 7
6 7 7 7 8
& 7 7 & 8
7 7 & & 8
7 7. 8 8 9
7 8 8 9 9
7 8 8 9 9
8 8 0 9 10
&€ 8 g9 10 10
8 g 9 10 10
g ¢ Io I0 II
3 1o 10 11 11
g I0 IO XTI I2
Ic IC IF IT 12
0 IC II 12 IZ
Io IT X IZ 13
IT II Iz 13 13
== =
I2 I3 14
Iz I3 I4 15 I3
I3 I3 I4 15 16
13 14 14 15 16
13 14 I5 16 16
i3 14 15 16 17
‘14 14 15 16 17
14 15 16 16 17
14 15 16 17 18
14 35 16 17 18
15 16 16 17 18
15 16 17 18 190
15 16 17 18 19
15 16 17 18 19
16 17 18 10 20
6 17 18 19 20

N. 40°44° Il.—CONVERSION ANGLES S. 40°-44°
Latitude Change of Longitude Latitude
of of
Destina-~ | Du_?rina-
Bon | 5°10°15°| 20°25°30°% 35°40°45° 50°55°60°% 65°70°75% 80°85°90%F TO"
o -] o o [+] o o o o o =] =] o o o Q | o o o 0
N.60| 2 4 5| 7 911 | 12 14 16 | 18 20 22 | 24 26 28 | 30 32 34| S.60
55| 2 3 5| 7 o 11|12 14 16 | 18 20 22 | 24 26 28 | 30 32 34 55
50| 2 3 5| 7 9 10| 12 14 16| 18 20 22 | 24 26 28 | 30 32 34 50
45 2 3 5 7 9 10| 12 14 16 | 18 19 21 | 23 25 27 | 30 32 34 45
40| 2 3 5| % 8710|1214 15| 17 19 21 | 23 25 27 | 29 31 34 40
N-35| 2 3 5| 7 8 10| 1213 15| 17 19 21 | 23 25 27 | 20 31 33 S. 35
30| 2z 3 5| 6 8 10| 11 13 15 | 16 18 20 | 22 24 26 | 28 30 33 30
25| 2 3 5| 6 8 ¢ 11 13 14| 16 18 20 | 22 23 25 | 28 30 32 25
20] 2 3 5| 6 8 9| 11 12 14| 16 17 19 | 21 23 25 | 27 20 31 20
15 I 3 4| 6 7 9| 1012 14| 15 17 10 | 20 22 24 | 26 28 30 15
N.1o| 7 3 4| 6 % o 1012 13|15 16 18 | 20 21 23 | 25 27 29| S.10
N. 5 I 3 4| 5 %7 8| 1011 13| 14 16 17| 19 21 22 | 2426 28| S. 5
o|l ¥ 3 4| 5 7 8| o011 12| 14 15 17 | 18 20 22 | 23 25 27 0
S. 5] » 2 4| 5 6 8| 91012 |13 14 16| 17 19 21 | 22 24 26| N. ;5
10 ¥ 2.4 s 6 g 8 10 11 | 12 14 15 | 16 18 19 | 21 23 25 10
S. 15 I 2 3| 4 6 7| 8 9101213 14|15 17 18| 2021 23| N.1j5
20| ¥ 2 3| 4 5 6| % & rol 11 1z 13 | 14 16 17 | 18 20 21 20
25| r 2 3| 4 5 6| v 8 o| 10 11 12| 13 14 16 | 17 18 20 25
g0l » 2 3| 4 4 §| 6 % 8| o roix| iz 13 14| 15 16 18 30
g5l r 2 2| 3 4 5| 6 6 7| & ouze|zxr 1z 12| 1334 15 35
S.40| 1  z| 3 3 4| 5 6 6| 7 8 8| o110 11| 11 1z 13| N.40
45| 1 1 2| 2 3 4| 4 5 5|/ 6 6 7| 8 8 9| 91010 45
50| o x 1| 2 2 3| 3 4 4|5 5 5| 6617|7738 50
kgl o 1 2 122233%344444455 55
5.60| o o 1 I 1 1 1 1 2 2 2 2 2 @2 2| =22 1} No6o

L |

The table gives the angle necessary to convert a Great Circle bearing to a Rhumb
Line bearing and the reverse in a Laitinde of Depariure of 42°, but it may be used for any
place of departure between latitudes 40° and 44°. Of the two argument columns headed
Latitude of Destination, the one on the left is to be used when the place of departure lies
between N. 40° and N. 44°, and the one on the right when the place of departure lies
between S. 40° and S, 44°.

The direction in which the conversion angle must be applied is determined by
the following rules :

Latitude of Direction To convert a Great Circle bearing
Departure of bearing to a Rhumb Line bearing
North Westerly Subtract
North Easterly Add
South Westerly Add
South Easterly Subtract

These rules refer to bearings measured from ooo® T. in a clockwise direction. To
convert Rhumb Line bearings to Great Circle bearings the conversion angle must be
applied in the reverse sense.

The conversion angle at the place of destination may be taken as equal to that at the
place of departure for distances up to 1,000 miles; for much greater distances, the
corresponding table in the volume appropriate to the latitude of destination should be
used, the places of destination and departure being interchanged.
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1041
1542
1043
1044
1945
1946
1047
1948
1949
1950
1951
1952
1053
1954
1955
1956
1057
1958
1959
1960
1961
1962
1963
1964
1963
1966
1967
1068
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1092
1993

1995
1996
1997
1998
1999
2000

N. 45°-49° I1.—CONVERSION ANGLES S. 45°-49°

Latitude Change of Longltude Latitude
of - o of
Destina- | f Destina-
tion | co10°15% 20°25°307 35°40°45°| 50°55°60°| 65°70°757 8o°857g0°| TN

o 4] o =] o (-] L= o Q <] o o o (4] o -] Q a o o
N.6o| 2 4 6| 7 o 11|13 15 17 | 19 2I 23 | 25 27 29 | 32 34 36 | S. 60
ss| 2 4 6] 7 911|315 17|19 2123|2527 29 | 3234 36 55
so| 2 4 6| 7 o 11|13 15 17|19 21 23|25 27 29 | 32 34 36 50
45| 2 4 5| 7 9 11|13 15 17 | 19 2I 23 | 25 27 29 | 3T 34 36 45
40| 2 4 5| 7 9 1x| 1315 17|19 27 23 | 25 27 29 | 31 34 36 40
N. 35 2 4 B 7 g 11| 13 14 16 | 18 20 22 | 24 26 20 | 31 33 36| S. 35
30| 2 3 5| 7 9111214 16 18 20 22 | 24 26 28 | 30 33 35 30

25| 2 3 5| 7 o 10| 12 14 16 18 20 22 | 24 26 28 | 30 32 35 25

20| 2 3 5| 7 8 10| 12 14 15| 17 19 21 | 23 25 27 | 29 32 34 20
15| 2 3 5| 6 8 10|12 13 15 | 17 19 21 23 25 27 | 20 3T 33 15
N.to| 2 3 5| 6 8 10| 11 13 15| 16 18 20 | 22 24 26 | 28 30 33| S. 10
N.s| 2 3 5| 6 8 of1r1214]16 18 19 | 21 23 25 |27 29 32| S. 5§
ol 1 3 4| 6 7 9| 1012 14| 1517 19| 21 22 24 26 28 31 o

S. 5| t 3 4| 6 7 9| 1012 13|15 16 18 | 20 22 23 [ 25 27 30| N. 5
10 r 3 4| 5 7 8| 10 11 13 | 14 16 17 | 19 21 22 | 24 26 28 10
S.15| 1 3 4| 5 7 8| 9 1r 12| 1315 16|18 20 21 |23 25 27 N. 15
20 1 2 4| 5 6 7| 9 1011|1314 16 | 17 19 20 | 22 24 25 20
25 I 2 3 5 6 7| 8 o rr|121315| 1617 19| 20 22 24 25
30 E 4 4 4 5 6 8§ g9 10| 11 12 13 | 15 16 17 | 19 20 22 30

35 1 2 3| 4 5 6| 7 8 9| 1071K 121315 16 '| 17 18 20 35
S.40| 1 2 3| 4 4 5| 6 7 8| 9101r| 1213 I4|I5 16 17 | N.40
45 = 2 2li3 ¢4 5 6 6 7 8 9 10|10 1T 12| 13 I4 I5 45
so|l 1 1 2| 3 3 4| 5 5 6 2 7 8| 9 9 10| IT IL I2 50
5| 1t 1 2| 2 3 3| 4 4 5|5 667 7 8| 82809 55
S.60| o 1 1| z2 2 2 i 3 3 3 g o Wl 8 5 % 5§ 5 5§ N. 60

|

The table gives the angle necessary to convert a Great Circle bearing to a Rhumb
Line bearing and the reverse in a Latitude of Departure of 47°, but it may be used for any
place of departure between latitudes 45° and 49°. Of the two argument columns headed
Latitude of Destination, the one on the left is to be used when the place of departure lies
between N. 45° and N. 49°, and the one on the right when the place of departure lies
between S. 45" and S. 49°.

The direction in which the conversion angle must be applied is determined by
the following rules :

Latitude of Direction To convert a Great Circle bearing
Departure of bearing to a Rhumb Line bearing
North Westerly ‘ Subtract
North Easterly Add
South Westerly ‘ Add
South Easterly Subtract

These rules refer to bearings measured from ooo® T. in a clockwise direction. To
onvert Rhumb Line bearings to Great Circle bearings the conversion angle must be
zpplied in the reverse sense,

The conversion angle at the place of destination may be taken as equal to that at the
slace of departure for distances up to 1,000 miles; for much greater distances, the
esponding table in the volume appropriate to the latitude of destination should be
d, the places of destination and departure being interchanged.
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ILTITUDE OF STARS

5 16 17 18 19 20

2 Year
s o o o o o 1941
o ¥ 3 I ¥ I 1942
1 I I I 1 1 1943
I I I 1 1 1944
s I I 2 2 2| 1945
z 2 2 2 2 2 | 10946
2 2 2 2 2 2| 1947
2 2 2 2 3 3 1948
2 2 3 3 3 3| 1949
2 3 2 3 3 3| 1950
3| 3 3 3 3 4| 1951
3 3 3 4 4 4| 1052
3 3 4 4 4 4| 1953
4 4 4 4 4 § 1954
+| 4 4 4 5 5| 1955
£ 4+ 5 5 5 5| 1956
2 s 5 5 5 6] 1957
£/ 5 5 5 6 6| 1958
g s 5 6 6 6| 1050
5| 5 6 6 6 7| 1960
s| 6 6 6 7 7| 1961
6| 6 6 7 7 7| 1962
‘ 6 7 7 7 8] 1963
- 6 7 7 8 8] 1964
- 7 7 8 8 8| 1965
& 7 7 8 8 g9 | 1966
| 7 8 8 o 9| 1967
71 7 8 8 9 9| 1968
7| 8 8 g o9 10| 1969
2 8 8 g 10 10 1970
8 8 g 9 10 10| 1971
g ¢ o 10 10 11 1972
2 9 g 10 10 II | 1973
% g 10 10 II II 1974
9 5 10 10 1 12 | 1975
o o 11 12 | 1976
- o 1z 12 | 1977
° 1 12 13 | 1978
o I 12 13 | 1979
o 1 13 13 | 1980
o | 11 12 12 13 14 | 1981
o | IT 12 I3 13 14 | 1082
I I 12 13 14 14 | 1983
1 z 1z 13 14 15 | 1084
5 3 14 14 15 | 1985
2 2 13 14 15 I5 | 1986
2 | 13 ¥3 14 15 16 | 1987
- :- 14 14 13 16 1988
2 3 12 15 16 16 | 1989
2 15 16 17 | 1990
:I s 15 16 17 | 1991
B 5 16 16 17 | 1002
2 5 16 17 18 | 1993
£ | 14 15 16 17 18 | 1994
4 | 15 6 16 17 18 | 1995
2| 15 16 17 18 19 | 1996
< | 13 6 17 18 19 | 1997
s | 13 16 17 18 19 | 1998
s | 16 17 18 19 20 | 1999
s 16 17 18 19 20 | 2000

N. 50°-54° Il.—CONVERSION ANGLES S. 50°-54°
Change of Longitude Latitude
o of

| | | | Dc§lina-
5°10°15° 20“2s°30°l 35°40°45°| 50°55°60°| 65°70°75°| 80°85°g0°| tion
= =) =} L=l 2 o o ‘ [ (=} o -} ] o a =] o a o o L]
N.60o| 2 4 6| 8 1012 14 16 18 | 20 22 24 27 29 31 ‘ 33 35 38 S. 60
55| 2 4 6| 8 10 xz‘ 14 16 18 | 20 22 24 | 27 29 31 | 33 36 38 58
50 2 4 3| Bi1o12| 14 1618 | 20 22 2 27 29 31 | 34 36 38 50
45| 2 4 6| 8 10 12 ‘ 14 16 18 | 20 22 24 | 27 29 31 | 33 36 38 45
40 2 4 6| 8 10 12| 14 16 18 | 20 22 24 | 26 29 31 | 33 36 38 40
N.35| 2 4 6| 8 10 12 14 16 18 | 20 22 24 | 26 28 31 33 36 38 S. 35
30 2 4 6| 8101113151719 22 24 | 26 28 30 | 33 35 38 30
25| 2 4 6| 7 91113 15 17 | 19 21 23 | 26 28 30 | 32 35 37 25
201 2 4 5] 7 9111315171921 23|25 27 30| 32 34 37 20
I51 2 4 5| 7 9111315 17|19 21 23 | 25 27 29 31 34 36 15
N.1o| 2 3 5| % 91112 14 16 | 18 20 22 | 24 26 29 | 31 33 36| S. 10
N.5| 2 3 5| % g10/12 14 16 | 18 20 22 | 24 26 28 | 30 33 35 S. g
©f 2 3 5| 7 8110|1214 15|17 19 21 | 23 25 27 | 20 32 34 o
S. 5 2 3 x 6 8 10| 11 13 15 17 19 20 ! 22 24 26 | 29 31 33 | N. 5
Io| 2 3 5| 6 8 o 11 13 14| 16 18 20| 22 24 26 | 28 30 32 10
S. 15 2 3 4| 6 8 ofr111214]|1617 19 | 21 23 25 | 27 29 31 | N. 15
1 1 3 41 6 7 91012 13| 1516 18] 20 22 23 25 27 30 20
25| 1 3 4| 5 7 81011 13| 14 16 17 19 21 22 | 24 26 28 25
0| 1 3 4‘ 5 6 8| 91012] 13 15 16/ 18 19 21 | 23 24 26 30
35| 2 4| 5 6 7| 810 11|12 1415/ 16 I8 19 | 21 23 24 35
S.0( 7 2 3 | 4 6 7| 8 91011 13 14 15 16 18 | 19 21 22 | N. 40
45 T 2 3 4 5 6| 7 8 g| 1011 12|13 15 16 | 17 18 19 45
sd|l 1 2 3| 4 4 5[ 6 7 8| 910 11|12 13 14 | 15 16 17 50
55| T 2 2| 3 4 4| 5 6 7 789101011_121313 55
S.60| 1 1 2 2 3 4| 4 5 5| 6 6 7 788‘9910N.6o

| !

The table gives the angle necessary to convert a Great Circle bearing to a Rhumb
ring and the reverse in a Latitude of Departure of 52°, but it may be used for any
wacs of departure between latitudes 50° and 54°. Of the two argument columns headed
~aszuge of Destination, the one on the left is to be used when the place of departure lies

se=ween N. 50° and N. 54° and the one on the right when the place of departure lies
setween S. 50° and S. 54°.

The direction in which the conversion angle must be applied is determined by

Latitude of Direction To convert a Great Circle bearing
Departure of bearing to a Rhumb Line bearing
North Westerly Subtract
North Easterly Add
South Westerly Add
South Easterly Subtract

< wes= rules refer to bearings measured from 000° T. in a clockwise direction. To

swwe=z Rhumb Line bearings to Great Circle bearings the conversion angle must be
weie< in the reverse sense.

== conversion angle at the place of destination may be taken as equal to that at the

»ace of departure for distances up to 1,000 miles; for much greater distances, the

===sccnding table in the volume appropriate to the latitude of destination should be
sse<. == places of destination and departure being interchanged.

|



E OF STARS N. 55°-59° 1].—CONVERSION ANGLES S. 55°-59°
- = m Change of Longitude Latitude
of

B © = L= S e | [ | Dustina-

e - I5:!!| 20°23°30°| 35°40°45°| 50 55 f’°ol| 65 70 75°| 80"85790°| UM

= = -3 ::.a.‘_: o ] o ! ¢ e € ] o L] | o L] n.‘ a o o o o o -]

U ol (T % &o| 2 4 6| 8 1013|1517 19)2123 26 | 28 30 33 | 35 37 40| S.60

ol g ] e ss| 2z 4 6| 81113151719 \ 21 24 26 | 28 31 33 | 35 38 40 55
e e e8] = a 6| 8ar 13 |1517 1921124 26 | 28 31 33 | 35 38 40 50
% 3 3 R 51 2 4 6 | 8 1113|1517 19]|202 26 | 28 31 33 | 36 38 41 45
3 3 3 3 5 w| 2 4 6| 810131517 19|21 2426 283133 36 38 41 40
3 e | == M.ss| 2 4 6| 8013|1517 19|22 26 | 28 31 33 | 35 38 41 S.35
: = £ | =5 30 2 4 6| 8 1012 | 15 17 19 | 21 23 26 | 28 30 33 | 35 38 40 30

£ 2 £ = 2 25| 2 4 6 I § 10 12 | 14 16 19 | 21 23 25 | 28 30 33 | 35 38 40 25
4 £ £ S 20 2 4 6 8 1o 12 | 14 16 18 | 21 23 2 27 30 32 | 35 37 4° 20
£ 8 5 =l 2 4 6 | 8 10 12 | 14 16 18 | 20 23 25 | 27 29 32 | 34 37 40 15
B ol = i 6] Bivi1z| 1416 18 | 20 22 24 | 27 20 31 | 34 30 39 S. 10
s o o M. 5| 2 4 6| 81012133 16 18 | 20 22 24 | 26 28 31 | 33 36 38 S. 5
= 0 2 4 6| 7 911‘13151?‘192123 26 28 30 | 33 35 38 0
= 7 S. 5| 2 4 5| - g 11|13 15 17 | 19 21 23 | 25 27 30 | 32 34 37 N. 5

£ & = =1 iz 10 2 4 5§ ! 7 o 11 | 13 14 16 | 18 20 22 | 24 27 20 | 31 34 36 10
At e S Eas] 2 3 .5 ! 7 9 10 | 12 14 16 | 18 20 22 | 2 26 28 | 30 33 35 | N.15
fF T 7 =953 20| 2 3 5| 7 810 ‘ 1z 13 15 '| 17 19 21 | 23 25 27 | 29 31 34 20
z 2 = 25| 2 3 5| 6 810)|111315]|10 18 20| 22 24 26 | 28 30 32 25
: 5 30| 2 3 3 | 6 8 9‘ 11 12 14 | 16 17 19 | 21 23 25 | 27 29 3I 30
7 iy 35| 3 4 | 6 7 9| 101213 15 16 18 | 20 21 23 | 25 27 2 35
: _: : S5.40| 1 3 4| 5 7 8‘ g 11 12 | 14 15 17 | 18 20 22 | 23 25 27 N. 40
5 =N et 45| 1 2 4| 5 6 7| 9gro1r| 131415117 18 20 | 21 23 25 45
o 32 -~ | so|l 1 2 3| 4 6 7' 8 o 10| 1r 13 14 | 15 16 18 | 19 20 22 50

’ _ — 55 1 2 3| 4 5 6| 7 8 g|ox112]13 14 15 | 16 17 19 55
et S 60 :zz%345|677‘8910|111212 13 14 15 | N.6o
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z § 3955 | The table gives the angle necessar
- bearing and the reverse in a Latitu

yo 33 3= 3= | =g | ~u-s of departure between latitudes 535

iz 33 14 3% | 3 | = following rules:

Latitude of
Departure
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—ween N. 55° and N. 59°, an
: sezween S. 55° and S. 59°

Direction
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y to convert a Great Circle bearing to a Rhumb
de of Departure of 57°, but it may be used for any
° and 59° Of the two argument columns headed
be used when the place of departure lies

on the left is to
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to a Rhumb Line bearing

— o

sl

North
. North
-= ralc | South
T S South

|
|

Westerly
Easterly
Westerly
Easterly

Subtract
Add
Add

Subtract

The direction in which the conversion angle must be applied is determined by

<= rules refer to bearings measured from ooo® T. in a clockwise direction. To

st Rhumb Line bearings to Great Circle bearings the conversion angle must be
ed in the reverse sense.

595 The conversion angle at the place of destination may be taken as equal to that at the

3T 3 3 | =08 - o= of departure for distances up to 1,000 miles ; for much greater distances, the
= "1 ponding table in the volume appropriate to the latitude of destination should be

> wse2, the places of destination and departure being interchanged.
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N. 60°-64° 1l.—CONVERSION ANGLES S. 60°-64°

Change of Longitude

Latitude Latitude
of of

| Diescina- ( [ | 1 Destina-
; e | 5°10°15°| 20°25730°| 35°40°45°| 50°55760°| 65°70775°| Bo®85790%| HOm

‘ -] e o 3 o o L] a ] a ° o ° 8 e ° o

| N.6o| 2 11 13 | 16 18 20 | 22 25 27 | 30 32 34 | 37 30 42 | S.60

55 2 11 13 | 16 18 20 | 23 25 27 | 30 32 35 | 37 40 42 55

’. 50| 2 11 14 | 16 18 20 | 23 25 28 | 30 33 35 | 38 40 43 50

; 45| 2 11 14 | 16 18 21 | 23 25 28 | 30 33 35 | 38 40 43 45

40| 2 11 14 | 16 18 21 | 23 25 28 | 30 33 35 | 38 41 43 40

N.35| 2 11 14 | 16 18 20 | 23 25 28 | 30 33 35 | 38 41 43 | S.35

30| 2 11 13 | 16 18 20 | 23 25 28 | 30 33 35 | 38 41 43 30

251 2 11 13 | 16 18 20 | 23 25 27 | 30 32 35 | 38 40 43 25

20| 2 11 13 | 15 18 20 | 22 25 27 | 30 32 35 | 38 40 43 20

15| 2 11 13 | 15 18 20 | 22 25 27 | 29 32 35 | 37 40 43 15

N. 10 I1 13 | 15 17 20 | 22 24 27 | 20 32 34 | 37 40 42 | S.10
N 5 11 13 | 15 17 19 | 22 24 20 | 20 31 34 | 36 39 42 S. 5
o 10 13 | 15 17 19 | 21 24 26 | 28 31 33 | 36 39 41 0
S 3 10 12 | 14 17 19 | 21 23 26 | 28 30 33 [ 35 38 41| N. 5
10 10 12 | 14 16 18 | 21 23 25 | 27 30 32 | 35 37 4°© 10

12 | 14 16 18 | 20 22 24 | 27 29 32 | 34 37 39 | N.1s
11 | 13 15 17 | 19 22 24 | 26 28 31 | 33 36 38 20
11 | 13 15 17 | 19 21 23 | 25 27 30 | 32 35 37 25
11 | 12 14 16 | 18 20 22 | 24 26 29 | 31 33 36 30
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Wh Hp ol bt OO0 OO I NI NS SN N
bn OO NI NN S0% 0000COSO WO OWY OO OO W

v Ovsl o o0 OO O D O
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35 10 | 12 14 16 | 17 19 21 | 23 25 27 | 30 32 34 35
S.40| 2 1t 13 15 | 16 18 20 | 22 24 26 | 28 30 32 | N.40
351 =z 9| 11 12 14 | 15 17 19 | 21 22 24 | 26 28 30 45
s0| 1 8| 1011 13| 14 16 17 | 19 21 22 | 24 26 28 50
33 1 8| 910 11|13 14 16| 17 18 20| 21 23 24 55
8. 60 1 7 8 910 | 11 1213|1516 17|18 19 21| N.6o

The table gives the angle necessary to convert a Great Circle bearing to a Rhumb
_ine bearing and the reverse in a Latitude of Departure of 62°, but it may be used for any
= zc= of departure between latitudes 60° and 64°. Of the two argument columns headed
Zz=tude of Destination, the one on the left is to be used when the place of departure lies
sezween N, 60° and N. 64°, and the one on the right when the place of departure lies
secween S, 60° and S. 64°.

The direction in which the conversion angle must be applied is determined by
== following rules :

Latitude of Direction i To convert a Great Circle bearing
Departure ‘ of bearing | to a Rhumb Line bearing
North Westerly | Subtract
North Easterly i Add
South Westerly i Add
South ] Easterly | Subtract

These rules refer to bearings measured from ooo® T. in a clockwise direction. To

ceavert Rhumb Line bearings to Great Circle bearings the conversion angle must be
soolied in the reverse sense.

The conversion angle at the place of destination may be taken as equal to that at the
szce of departure for distances up to 1,000 miles; for much greater distances, the

corresponding table in the volume appropriate to the latitude of destination should be
=sed, the places of destination and departure being interchanged.
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M. 85°-69° Il.—CONVERSION ANGLES S. 65°-69°
]

- ___.‘ Change of Longitude Latitads
“3 ® of
D | | Des_,tina-

s b 5; 10° ISD! 20° zsusor 35340045c 500553606, 65070—.-753 80° 85:'90- tion

| I . 25 S

= o ] ] o Q Q =] o a (<] =] o o [+] o o L+ o -]
N So 2 57 9 12 14 | 17 19 21 | 24 26 29 | 31 34°36 | 30 41 44 | S. 60
33| 2 5 7 |1012 14 |17 19 22|24 27 29 | 32 34 37 | 39 42 45 55
so| 2 5 7| 1012 14|17 19 22 | 24 27 29 | 32 35 37 | 40 43 45 50
£s| 2 5 7| 1012 15| 17 19 22 | 24 27 30 | 32 35 37 | 40 43 46 45
£0 2 5 7| 1012 15|17 20 22 | 25 27 30 | 32 35 38 | 40 43 46 40
N.335| 2 5 7 |1012 15|17 2022|2527 30 | 32 35 38 | 41 43 46 S. 35
30 2 5 7| 1012 15| 17 19 22| 25 27 30 | 32 35 38 | 41 43 46 30
25| 2 5 7| 1012 14|17 19 22|24 27 30 | 32 35 38 | 41 43 46 25
20| 2 5 7| 1012 14|17 1022|2427 30| 32 35 38 | 40 43 46 20
15| 2 5 7| 9121417 19 22 | 24 27 29 | 32 35 38 | 40 43 46 15
Nro| 2 5 7| 912 14|17 1922|2427 29| 323537|404346| S. 10
N. 5| 2 5 7| 9121416 19 21 | 24 26 29 | 32 34 37 | 40 43 46 | S. 5
o| 2 5 7| 912 14|16 19 21 | 24 26 29 | 31 34 37 | 4° 42 45 o
h 5 2 % 7 9 11 14 | 16 18 21 23 26 28 31343():394245 N. 5
10 z 4 7| 9 I1 1.1..:16182:i23 25 28 303336;394: 44 10
= 15]! 2 4 7| 911 13|16 18 20| 23 25 27 30 33 35 | 38 41 44 N. 15
20 2 4 6 9 I1 13 | 15 17 20 | 22 24 27 | 29 32 35 | 37 40 43 20
25| 2z 4 6| 8 171 13| 15 17 19 | 22 24 26 | 29 31 34 | 36 39 42 25
| 2 4 6| 810 12|14 17 19 | 21 23 26 | 28 30 33 ‘ 36 38 41 30
35 2 4 6 8 10 12 | 14 16 18 | 20 22 25 | 27 29 32 | 34 37 4° 35
S | 2 4 6| 8 911 | 131517192224 |262831|333638]| Ngo
45| 2 4 5| 7 9 11|13 15 17|19 21 23 | 25 27 29 | 31 34 36 45
so| 2 3 5| 7 8 10|12 14 16| 17 19 21 | 23 25 27 | 29 32 34 50
] o 2 3 5| 6 8 9| 11 13 14| 16 18 20 | 21 23 25 | 27 29 31 55
| S 60 1. 3 4| 6 %= g 1o 1T I3I141618 192122|242628 N. 60

|

: .

The table gives the angle necessary to convert a Great Circle bearing to a Rhumb
I == bearing and the reverse in a Latitude of Departure of 67°, but it may be used for any
~izc= of departure between latitudes 65° and 69°.  Of the two argument columns headed
Lesstude of Destination, the one on the left is to be used when the place of departure lies
se=ween N. 65° and N. 69°, and the one on the right when the place of departure lie
Sesween S. 65° and S, 69°. d

The direction in which the conversion angle must be applied is determined by
== following rules :

Latitude of Direction To convert a Great Circle bearing
Departure of bearing to a Rhumb Line bearing
North Westerly Subtract
North Easterly Add
South Westerly Add
South Easterly Subtract

These rules refer to bearings measured from oco® T. in a clockwise direction. To
soovert Rhumb Line bearings to Great Circle bearings the conversion angle must be
zoplied in the reverse sense,

The conversion angle at the place of destination may be taken as equal to that at the
slace of departure for distances up to 1,000 miles; for much greater distances, the
sorresponding table in the volume appropriate to -the latitude of destination should be
wsed, the places of destination and departure being interchanged.
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