0.0 0

s e b

O O

29

I e L I L
ad M- a

W L W b b i

U ode W Q0

-
o

]
L]
9

=
=
]

oo

N. 30°-34° Il.—CONVERSION ANGLES S. 30°-34°
SN e . Change of Longitude Tatioie
of 1 e D =% o S of
Destina- | | | Destina-
et 5° 10° 15°| 20° 25° 307 35° 407457 50°55°60%| 65°70°75%| 80”85 90" Hon

e — | S R
-] a [+] c o -] o [+] o o a (] =] | o {+] o | [v] (=] o a
N.6o| =2 3 5 6 8 9| 11 13 14 | 16 18 20 | 21 23 25 | 27 29 31 | S. 60
55 I S 6 8 o 11 12 14 | 16 17 19 | 21 23 25 | 27 29 31 55
50 I 3 4| 6 8 ¢ 11 12 14 | 15 17 19 | 21 22 24 | 26 28 30 50
45 1 3 4| 6 7 9|10 12 13| 15 17 18 | 20 22 24 | 26 28 30 45
40 1 3 4| 6 7 9| 1012 13 | 15 16 18 | 20 21 23 | 25 27 29 40
N.z5| -1 3 4| 5 7 81011 13 | 14 16 17 | 19 21 23 | 24 26 28| S. 35
30 1 3 4| 5 7 8| 9 1112 14 1517 18 20 22 | 24 26 28 30
25 T 3 4 5 6 B g 10 12 | 13 15 16 18 19 21 | 23 25 2 25
20 I 2 4 56 7 9 1o II | 13 14 15 | 17 19 20 | 22 24 26 20
I5 I 2 3 5 6 7| 8 g9i1r| 121315 16 18 19 | 21 23 2 15
N.zo| = =2 3] 4 5§ 7| 8 910} 11 13 14 | I5 17 18 | 20 22 23| S. 10
N.s| 1 2 3| 4 5 6| 7 8 10| 11 12 13 | 15 16 17 | 19 20 22 5. 5
o r 2 3| 4 5 6| 7 8 91011 12| 1415 16 | 18 19 21 0
5. 5 1 2 3| 4 35 5| 6 7 8| 9 1012/(13 14 15 16 18 19| N. 5
10 2 a2l 3 8 5 6 7 8| 9 10 11 |12 13 14 | I5 16 17 10
S. 15 t 2 2| 3 4 3| 5 6 7| 8 g o1 1112|1415 16 | N.1s
s0| » 1 2] 3 3 4| 5 6 6| 7 8 9| g r0IY|I2 I314 20
25 I ¥ 2 z 3 4| 4 5 6 6 7 8 8 910 10 11 12 25
go| r 1 2| 2 3 3| 4 4 3 5 6 6| 7 7 8| 9 910 30
55| o 2 | 2 23| 3 3 4| 45 8] 6 8 617 7 8 35
S. 40| o 1 x| x 22| 23 3|34 414 45)5 355 N. 40
g5l @ 9 r - 1| =2 2 2 2 2| & 3.3| 3 3 3 45
50| o o o © I T ) S R Y ¥ I I S ‘ 1 0 O 50
55 6 o ol o o of o o o o o™ *p *p %y | %z %2 ¥2 55
S.60| © o ol *r*r *r|*1 *1 s | *2 ¥z *p | *¥3 %3 *3 | *4 *5 *5| 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 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
~etween N. 30° and N. 34°, and the one on the right when the place of departure lics
between S, 30° and S. 34°.

The direction in which the conversion angle must be applied is determined by
che 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 ooo® T. in a clockwise direction. Where
the figures are given in italics, preceded by an asterisk, the conversion angle must be
soplied in the reverse sense.

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

N

L9




WEST LONGITUDES

[V.—CONVERSION OF LOCAL MEAN TIME TO GREENWICH MEAN TIME

Longitude West

B e i

180° 165° 150

I |

Zone | +12 +11 +I10

1goo | 0700 0600 0500 0400 0300 0200

2000 | 0800 0700 0600 | 0500 0400 0300 0200

2359 | 1200 1100 1000 ogoo o800 0700 0600 0500 0400

° | 135° 120° 105° go® 75° 60° As2 a0l S5 | "
A ERMMNNT e
e R R o R +2 +1| @
Dol L idl it Bl =
L.M.T. G.M.T. G.MT. GM.T. G.M.T. G.M.T. G.M.T. G.M.T. G.M.T. G.MT. G.MT. G.M.T. G..\‘[.T‘i G
1
000I | 1200 1100 1000 | 0QOO 0800 07060 | 0600 0500 0400 | 0300 0200 OI00 | 09
0100 | 1300 1200 1100 | 1000 ogoo o8oo | o700 0600 0500 |.0400 0300 0200 | cnom
0200 | 1400 1300 1200 | 1100 1000 ogoo | o8oo 0700 oboo | o500 0400 0300 | ©==
0300 | 1500 1400 1300 1200 1100 1000 | 0900 o800 o700 | 0boo 0500 0400 i o308
0400 | 1600 1500 1400 | 1300 1200 1100 | 1000 0goo o800 | 0700 oboo 0500 | o=
0500 | 1700 1600 1500 | 1400 1300 1200 {100 1000 0goo | odoo 0700 oboo | o=
oboo | 1800 1700 1600 | 1500 1400 1300 | 1200 1100 1000 ogoo 0800 0700 | O5SE
o700 | 1900 1800 1700 | 1600 1500 1400 1300 1200 IICO | 1000 ogoo o8co | o793
o800 | 2000 1900 1800 | 1700 1600 1500 | 1400 1300 1200 [ 100 1000 0goo | ofue
0go0 | 2100 2000 1900 1800 1700 1600 | 1500 1400 1300 1200 1100 1000 | OO
1000 | 2200 2100 2000 | 1900 1800 1700 | 1600 1500 1400 | 1300 1200 1100 | 1098
1100 | 2300 2200 2100 | 2000 1goo 1800 | 1700 1600 1500 | 1400 1300 1200 | 158
1200 | 2359 2300 2200 | 2100 2000 1900 | 1800 1700 1600 | 1500 1400 1300 | IZ58
1300 | 0100|2359 2300 2200 2100 2000 | 1900 18co 1700 | 1600 1500 1400 | I35
1400 | 0200 01002359 2300 2200 2100 | 2000 1goo 1800 | 1700 1600 1500 | I£28
1500 | 0300 0200 0100 2359 2300 2200 | 2100 2000 1900 | 1800 1700 1600 | 1335
1600 | 0400 0300 0200 0100|2359 2300 | 2200 2100 2000 | 1900 1800 1700 | 1008
1700 | 0500 0400 0300 |.0200 51002359 | 2300 2200 2100 | 2000 19oo 1800 | 1738
1800 | oboo o500 0400 | 0300 0200 0100 | 2359 2300 2200 | 2100 2000 1900 | 1598
23509 2300 | 2200 2100 2000 | 1995
2359 | 2300 2200 2100 | 2com
2100 | 0900 0800 0700 | 0600 0500 0400 | 0300 0200 0100 | 2350 2300 2200 | 2108
2200 | 1000 0900 0800 | 0700 0600 0500 | 0400 0300 0200 2359 | 2208
2300 | 1100 1000 0900 0800 0700 0600 | 0500 0400 0300 2308
2158

This table gives

directly, the Greenwic

To avoid confusio

longitude 110° W.

G.M.T. figures in roman type—Greenwich date SAME as local date.
G.M.T. figures in heavy type—Greenwich date ONE DAY AHEAD of local date.

the Greenwich date and Greenwich mean time (G.M.TS

corresponding to the local date and local mean time (L.M.T.) for any place in longitade
west. Entering the table with the longitude heading nearest to the dead reckonmg
longitude, and the L.M.T. to the nearest hour, the approximate G.M.T. 1s taken ou

h date being determined by the rules above.

n, midnight is given as 2359 for the day just ending, and as co=s

for the day just beginning.
Example.—Required the approximate G.M.T. at L.M.T. 23* 37, January 17 3%

Long. 105° W. (approx.)
]
Approx. Hirs.

L.M.T. 2359 l Jan. 17

G.M.T. 07700 i Jan. 18

"W —CONVERSION OF

G.M.T. GM.T. G.M.T. | G
2300 2200 2100

&

0200 0100 000I
0300 0200 0100

0400 0300 0200
0500 0400 0300
ohoo 0500 0400
o700 oboo 0500
. 0800 o700 oboo

|
1
1
|

==  ogoo 0800 0790 |
-~ | 1000 0QOC o800
- | 1100 1000 0900 |
2c | 1200 1100 1000
-~ 1300 1200 II00

! 1400 1300 1200

= | 1500 1400 1300
—-= | 1600 1500 1400
= | 1700 1600 1500
- | 1800 1700 1600

2o | 1900 1800 1700

- | 2000 1900 1800

~==z | 2100 2000 1900
zoc | 2200 2100 200C
== | 2300 2200 210¢

figures in roman t

figures in italic 131

This table gives

—<nonding to the Ic

Entering the ta

.—ude, and the L.

Iv, the Greenwic

T+ avoid confusi

s ©= day just begit

ample.—Requi
~ude 62° E.




CH MEAN TIME

o

3 +2 =1

T. G.M.T. GM.T. = -

o ©200 OI00
50 0300 0200 |
30 0400 03c0
o 0500 0400
o oboo 0500

S DL o O T )
\
I

-5 o700 0bo0

-0 o8co 0700 |
oo 0goo 0800
00 1000 0QOO
00 1100 1000

00000

00 1200 1100
00 1300 1200 | I
00 1400 1300 | I
00 1500 E400 | I3
700 1600 1500 }:

200 1700 1600 | 3=
goo 1800 1700 | 3%
coco 1goo 1800 | 1T
100 2000 1000 |
200 2100 2000 18

EAD of local dat=

mean time (GALT
or any place in Jong=uie
- to the dead rec g
ite G.M.T. is takes =l
bove.

just ending, and =s o=

23" 37™, January I7 =

EAST LONGITUDES

'Y .—CONVERSION OF LOCAL MEAN TIME TO GREENWICH MEAN TIME

Longitude East
¥ 120° 135° 150° 165° 180°

2 15° 30’ 45° | 60° 75 go°® | 105°

______.__._-——--—-—“_____,_.a_,.__--————'_______._i-.—-—-——-

- —8 -9 —10 —11 —1I2 Zone

G —y —2 =3 | —4 ~5 —6

______._._-—-—-—-—________...—-—-—- e

G.M.T. G.M.T. G.M.T.' G.M.T. GMT. G.M.T. | L.MT.

1400 1300 1200 | 000X
1500 1400 I300 0100
1600 I500 I400 | 0200
1700 1600 1500 | 0300
1800 1700 I600 | 0400

= | GMT. G.M.T. GMT. G.MT., G.M.T. G.M.T.

=z | 2300 2200 2700 | 2000 1900 1800
== | 0001|2300 2200 2100 2000 1900
wsec | O100 00OI 2300 | 2200 2I00 2000
g==0 | 0200 0100 Sool | 2300 2200 2100
wenc | 0300 0200 0100 Soo1] 2300 2200

1700 1600 1500
1800 1700 1600
1900 1800 1700
2000 1900 I800
2100 2000 I900

2200 2100 2000
o200 0100 oool | 2300 2200 2100
0300 0200 0100 ooo1] 2300 2200
0400 0300 0200 o100 0001|2300
0500 0400 0300 0200 0100 0001

1900 1800 I700 0500
2000 1900 1800 | 0600
2100 2000 Igoo 0700
2200 2I00 2000 o800
2300 2200 2100 | 0900

semc | 0400 0300 0200 ooo1|2300
o= | 0500 0400 0300
e | 0bD00 0500 0400
wi=e | 0700 0600 ©500
o | o800 o700 obeo

2300 2200 | 1000
2300 | 1100
o200 0100 ocol | 1200
0300 0200 0100 1300

0400 0300 0200 | 1400

=c | 0goo 0BoO 0700
~ - | 1000 0900 oBoo
we=c | 1100 1000 0900
| 1200 1100 1000
secc | 1300 1200 1100

oboo 0500 0400 0300 0200 0100
o700 obco 0500 0400 0300 0200
o800 o700 oboo 0500 0400 0300
ogoo ofoo 0700 oboo 0500 0400
1000 ogoo o8co | 0700 oboo 0500

1100 1000 0900 o8co o700 0bOO
1200 1100 1000 | ©9C° o800 0700
1300 1200 1100 1000 ogoo 0800
1400 1300 1200 1100 1000 0QCO
1500 1400 1300 1200 1100 1000

== "; 1400 1300 1200
oo | 1500 1400 1300
- | 1600 1500 1400
4o | 1700 1600 1500
s | 1800 1700 1600

0500 0400 0300 1500
oboo 0500 0400 1600
o700 oboo 0500 1700
o8co o700 0boo 1800
ogoo o8oo 0700 1900

oo } 1goo 1800 1700 1600 1500 1400 | 1300 1200 1100 | TO0O 0900 o8c0 | 2000
. = | 2000 1000 1800 | 1700 1600 1500 1400 1300 1200 | 1100 1000 ©0goo | 2100
== 2100 2000 1goo | 1800 1790 1600 | 1500 1400 1300 1200 1100 1000 | 2200
wmc | 2200 2100 2000 19co 1800 1700 1600 1500 1400 | 1300 1200 1100 | 2300
Sees | 2300 2200 2100 2000 1900 1800 | 1700 1600 1500 | 1400 1300 1200 | 2359
= 30 T. Sgures in roman type———Grcenwich date SAME as local date.
b T. figures in italic typc-—-Greemcich date ONE DAY BEHIND local date.
This table gives the Greenwich date and Greenwich mean time (G.M.T.)
\s=oonding to the local date and local mean time (L.M.T.) for any place in longitude

e Entering the table with the longitude heading nearest t0 the dead reckoning
hmemade, and the L.M.T. to the nearest hour, the approximate G.M.T. is taken out
iy, the Greenwich date being determined by the rules above.

T avoid confusion, midnight is given as 2359 for the day just ending, and as 0001
e —= day just beginning.

smple—Required the approximate GM.T. at LM.T. 02" 1=, August 8 in
i3 62° E.
Long. 60" E. (approx.)

Approx. His. Date
e MR P | Seemn
L.M.T. 0200 Aug. 8
o el L e Pl e
G.M.T. 2200 Aug. 7

o3

DEC.




V.—DIFFERENCE BETWEEN RHUMB LINE

N. 30°-34° AND GREAT CIRCLE DISTANCES S. 30°-34°
=] =)
i Change of Longitude 5 -8
2% 1258
3 Els 10° 15°!20“25°30‘ 35°40°45°] 50°55°60°| 65° 70° 757 80° 85° 903 E
N.60|o 1 3|5 8 13| 18 2635 |46 50 74| 93 115 140 169 zoz 239 |S. 60
55 /o 1 2|4 7 11|16 22 30| 40 53 67 | 835 106 130 | 158 190 226 55
s0|lo 1 2|3 5 9|13 1926 36 47 61 | 78 97 120 146 177 212 50
45| 0 o 1|2 4 7|11 1623 324255)|71 89 110 | 135 164 198 45
40|00 o 1|2 4 6] 10 14 21 28 38 50 | 64 81 101 | T24 151 183 40
N.35|0 o 1|2 3 5| 8131825344558 73 92) 113 138 167 |S. 35
j0|lo o 1|1 3 5| 811 16)|233140]52 66 83 | 102 125 152 30
25|0 o 1|1 3 4| 7101520 28 36 | 47 59 74| 92 112 136 25
20lo o 1|1 2 4| 6 o9 13|18 24 32 (41 52 65 | 81 g9 120 20
15/0c o 1|1 2 4| 6 812 | 16 21 28 | 36 45 57| 70 86 104 15
N.10|o o 1|1 2 3| 5 7110|1418 24131 30 49 6o 73 89 |S. 10
N. s|lo o 1|1 2 3| 4 6 9] 12 16 20 | 26 33 41| 50 61 74 S. 3
olo o o1 2 3| 4 5 7|1013 17|21 27 33| 4I 59 6o o

S. 510 o o|lr 1 2| 3 4 6| 81013)17 21 26| 32 30 47 [N. 5
olo o ot 1 2| 2 3 5| 6 810|713 16 20| 24 30 36 10
S.18|]o o o|x T 1| 2 3 4| 5 6 8|10 12 I5 18 22 26 [N. 15
50 |le o e le x z{ 2.2 3| 4 5 68|77 9 1 13 16 19 20
25|0c o ofo 1 1| 1T 2 2| 3 4 5 6 5 9 11 13 15 25
30|00 0 olo 1 1 1 2 2| 3 4 5|/ 6 7 8| 10 12 14 30
35l0 o o1 1 1| 2 2 3| 4 5 6| 7 9 10| 12 15 17 35
S.40|0 o o)1 1 2| 2 3 4 6 7 9| 10 13 15 18 21 235 |N. 40
s lo'o 1|x 2 3| 4 8 7 8§ 1013|16 19 23| 27 32 38 45
go|lo o 1|2 3 4| 6 81013 16 19 | 24 20 34| 41 48 56 50
sselo 1 1|3 4 6| 81114 18 23 28 | 34 41 49| 50 69 81 55
S.60|lo0 1 2 ‘ 4 6 o 12 16 21 | 26 32 40 48 38 69| 8z gb 112 N. 60

This table gives the difference, in nautical miles, between the distance from one
place to another by the Rhumb Line track and the distance by the Great Circle track.
It is based on a Latitude of Departure of 32°, but may be used for any place 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 between
N. 30° and N. 34°% and the one on the right when the place of departure lies between
S. 30° and S. 34°.

The table is intended to give only the approximate difference of distance between
the two tracks. For intermediate values of the arguments Latitude of Destination and
Change of Longitude, the figures in the table should be interpolated by inspection. If
the Latitude of Departure differs by the maximum of 23° from that on which the table is
based, the error in the result will not exceed 2 miles up to 2 Change of Longitude of 507,
but may reach 5 miles for a change of ~6°, and 10 miles for a change of go°.

Example.—Required the difference in distance between the Rhumb Line track and
+he Great Circle track from Perth, W. Australia (Lat. 31° 52’ 8., Long. 116° 03" E.) 0
Durban (Lat. 29° 53’ S., Long. 30° 53" E.).

Entering the argument column on the right with the Latitude of Destination ot
29° 53’ S., and interpolating by inspection for the Change of Longitude of 85° 10, it will
he seen that the difference in distance is about 126 nautical miles.
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VI.—ADJUSTMENT TO REFRACTION VIl.—TRUE AZIMUTH OF
IN SPECIAL CONDITIONS THE POLE STAR
T - Height
Observed Altitude 1940-1960 | 1960-1980 1980-2000 feet
Height | Height
= e e LHA. 3¢ LA Tre g s Tre . o| 287
10" 15 20 |‘30 45 6o auih| T muth | T o ; ; 317
4 1 34¢
. P R : ¥ o o o 3 2| 34
Su-t o S0 fo o "o o 97 cor 2 or © oof ‘g M 5
5000 | o o o] o o o 1500 = . - 22 g 6| 45
10000 |+I © of o o o 3000 coo 000 = 000 i; . 13
15000 | 1 +1+1| 0 o of 4600 53 59 e 8
20000 2 1 1|+1I o o] 6100 181 i) 181 ) 182 S g‘é’ 9 ;2
25000 | 25 I8 LTS o oS =6an 000 000 elole} 8 2
30000] 3 2 1/ 1 0o o groo 233 o1 239 L 248 Gor B e -
35000 | 3 2 1| 141 of 10700 6o 360 360 13 14 536 1N
40000 i+3 +2 42 i—H +1 o 12200 ] [35 ii : :
| | 1 T 48| o4
Igl Ig 55 Joc
This table gives the additional These tables give the True Azimuth 205 i 7 ia
correction for refraction to be applied to of the Pole Star, over various periods of 23é 8 ;
the observed altitude beyond that already time, for an observer between latitudes 2§7 19 g 2¢
included in the altitude tabulated in the N. 30° and N. 34° The argument .
main tables. It is only intended for L.H.A.r is obtained from G.H.A. by
use by an observer at great heights when subtracting west longitude or adding east b
special accuracy is required. longitude. IX.—
VIll.—DIP OF THE SEA HORIZON Height Heigh
feet
Height Height Height Height | Height Height | Height Height | Height Height
in e in in 9 in in o in in = in in o, in
feet & metres feet £ metres feet i metres feet O metres feet £ metres o i o
1
2 1
e o 437 21 133 | 1700 41' 520 | 3810 6r 1160 | 6740 gy 2050 2 3
2 481 146 | 1790 546 | 3030 62 1200 [ 6910 g, 2100 n 3
GIE & 1 527 2% 160 | 1880 42 573 | 4060 62 1230 | %7080 82 2160 17 5 s
12 -3 3 575 23 175 | 1970 43 oo 4190 63 1270 | 49250 83 2210 24 8 7/
21 1 6 625 24 190 | 2060 4+ 628 4330 6"1'. 1320 | 7430 84 2260 32 g 91
31 g 9 | 677 ;g 206 | 2150 42 657 | 4460 6; 1360 | 7610 Sg 2320 _ Al s il
43 13 731 222 | 2250 686 | 4600 67 1490 [ 7790 g, 2370 ' ST 16 ‘I;
58 g 17 787 zg 240 | 2340 4; 716 | 4740 6; 1440 | 7970 835 2420 bt 2
75 22 | 8¢ 7 257 | 24490 ¥ 746 | 4880 6o 1480 | 8is0 go 2450 . gg 2 .
93 12 28 | gob zg 276 | 2550 ‘_‘2 777 | 5020 72 1530 | 8340 92 2540 i ox B e
it 34 068 3 295 | 2650 ° 809 | 5170 ; 1570 | 8520 ; 2590 g 119 4 36 7
137 ! 41 | 1030 3! 314 2760 5! 841 | 5320 7F 1620 8710 91 2650 137 12 a| &
12 32 52 72 92 16 R
162 49 | 1090 335 | 2860 874 | 5470 1660 | 8goo 2710 155 1 47 <
189 ;3 57 | 1160 33 356 | 2080 33 908 | 5620 73 1710 | 9100 93 2770 174 g 33 2
218 1; 66 | 1230 3% 55 3000 :g 942 | 5770 ;g 1760 | 9290 g: 2830 -: 192 19 gg i
250 ¢ 76 | 1310 32 399 | 3200 22 977 | 5930 g 1800 | 9490 g 2890 21020 o
283 ! 86 | 138 3 422 | 3320 1010 | 6ogo 7 1850 | 96go ? 2050 :gg 21 g
318 Ig 97 | 1460 3; 446 | 3440 sg 1040 | 6250 7§ 1900 | 98go gg 3010 288 22 87| ir
356 I 108 1540 3 470 | 3560 5% 1080 6410 7 1950 | 10100 2 3070 -
395 19 120 1620 39 495 | 3680 59 1120 6580 79 2000 | 10300 99 3140 L1
437 EE 133 | 1700 40 520 | 3810 v 1160 | 6740 se 2050 | 10500 R0 3200 Theae B
e ' miles, with argun
This table gives the dip of the sea horizon, in minutes of arc, with argument height At the mom

of eye of the observer in feet or in metres, It is only required when the altitude is

over the sea hort:
measured from the sea horizon. The dip is to be subtracted from the observed altitu o

its height to the «
222




£ AZIMUTH OF
1. —DISTANCE TO THE SEA HORIZON IN NAUTICAL MILES

OLE STAR
N Height , Heignt| Height Height | Height , Height Height Height | Height Height
0= i % i i £ i ] 1 in & in
50-1980 1980-z000 f‘:;t é me':lm. f]::t a mél’res {L‘:t ﬁ me::es feet [ metres fect o metres
. i e
I'rue T e e S
A TTUC L HA anc
nf:ilti_l i id Azi- o 287 87| 1120 341 4420 1340 | 6890 2100
mush L 17 20 96| 1170 39 359 asao T} 1380| 7040 9 2140
o 5 4 2 wj 349 a1 61 1age ) 318 4B50. 5 1420 7180 ?j 2190
o . ° 6o ° 9o 3 2| 382 ? 116 | 1300 42 396 4770} 145° 7330 oo 2230
2,508 001 s 44| 47 3 127| 1360 42 416 4900 g 1490 7480 20 2280
T o0 2 22 § 6| 453 24 ;48| 1430 43 436 s020 Sl isgo| 7630 o 2329
G 1 ¢ T 25 140 1490 44 456 5140 1560 | 7780 2370
9 68 a9 491 p 4 490 i 83 o
359 359 42 g 12 531, 61| 1560 ¢ 477 5270 g, 1600 | 794° ;44 2420
31 182 54 16 571 g 174 | 1630 45 408 5399 g, 1640 | 8100 o 2460
000 000 g8 9 20| 614 25 ;87| 1700 4; 520 5520 g2 1680 | 8250 | 2510
39 oo1 248 g8q 19 25| 658 29 00| 1770 4. 542 5650 g 1720 8410 2 2560
, Qo1 100 XX 30l 793 39 ;14| 1850 49 564 5780 oo 1760 | 8370 o 2610
Lk 360 i e b 750 31 28| 1920 5;’ 587 5920 g9 1800 | 8730 10‘:3 2660
| 137 13 42 798 'f_ 243 | 2000 52 611 6os0 e 1840 | Bgoo i 2710
—— 158 12 48 I 848 -;1 258 2080 23 635 6190 e 1880 | gobo = 2760
T 2 . 181 £5 goo & 274 2160 650 6330 1920 | 9230 2810
give the True A;Inmuth_ 205 16 2| 033 32 a0 | 2240 3% 684 6460 9% 1970 | 9400 ii‘z 2860
over various penods of 231 1% 7o | 1000 1‘: j07 | 2320 3% 700 6610 gi 2010 | 9500 o 2910
STVer. between latitudes 258 110 48| 1060 20 32 2410 27 735 6750 o 2050 | 974° ”i 2960
34°. The argument 287 87| rize ° 341| 2500 2! 76 68go 70 2100 | 9910 3oﬂ

ned from G.H.A.v by
ongitude or adding east
10 THE SEA HORIZON IN STATUTE MILES

]
Height . Hc{i::htl Height Height Height Height Height Height
e it o 1! in o1 n in W in ik I i
Jeig] Heizh i \fi-:‘.t B mexlree. fest [ metres feet [ metres EiI:ET. 2 m‘_-l?n_:
. £
e Hcent e = = e
fest e y g
__i__ﬂ__if‘l 2 r1zo . 344 2539 4 768 1360 | 6960 2120
% 5 1180 4% 350 | 259° 6% 791 21390 ~o8o 11” 2160
1160 | 6740 g 2050 1230 40 75| 3670 ¢4 815 ° 1420 | 7210 1112 2190
1200 | 6910 . 2100 1280 47 392| 275° 40 839 2 1450 | 7340 13 2230
> 82 1340 4 o8| 2830 7° 863 1480 | 7470 4 2270
1230 7080 2160 34 4 1 93 o M
o 83 1200 49 425| 2910 71888 1510 | 7600 3 2310
1270 | 7250 2210 390 o 4 72 o4 7600 116 23
1320 o 4 26 1450 32 443| 2090 g4 93 o5 1o 713% 5 2350
% /48 %300 rs10 5% 460| 3080 73 938 2 1580 7870 17 2300
1360 | 7610 g 2320 170 32 479| 3190 74 b4 1610 | Booo 111 2440
1400 | 7790 g, 2370 1630 53 497 | 3259 1 o a0 Stan 1pg 2480
1440 | 7970 gg 2420 1690 34 516| 3330 o, 1010 i 1680 | 8280 177 2520
1480 | 8150 g 2480 1750 ;g s35| 3420 TT040 9 1720 8410 o, 2360
1530 8340 9 2540 1820 554 | 3310 1070 : 1750 | 8550 7 2600
1570 | 8520 2590 880 3% 574 3600 g2 1090 oL 8690 |22 2650
1620 | 8710 o1 ¢ 4 : 1950 58 So4| 3690 g; 1120 . 1820| 8830 If"j 2600
1660 | 8 22 ol 2010 29 615| 3780 ¢ 1150 103 1860 | 8980 I:E 2730
900 2710 2080 2° 636 3880 % 1180 4 18g0| 9120 120 5o
1710 93 61 83 105 127
16 QIO0 4 2770 2150 6 657 3970 3 1210 o 1930 | 927° _’; 2820
1760 | 9290 o5 2830 2220 62 6 4070 8"' 1240 Lo 1970 | 941 12 2870
1800 | 9490 g 2890 2290 63 700 | 4160 8(5'} 1270 7 2000 | 9360 11‘"‘:‘1 2010
1850 | 9690 o, 2950 2370 6‘; 723 4220 gy 1392 2040 | 9710 5 2069
1900 98go 3oI10 2440 o 745 | 4300 gg 1330 =
‘1950 | I0I0O 5 3070 2520 7 4460 1360 e
S0 9
2000 | 10300 3140
2050 | 10500 3200 These tables give the distance to the sea horizon, in nautical miles and in statuie
S il b miles, with argument height of eye of the observer 11 feet or in metres.
arc, with argument eigh . 3 3 2 . :
sred whenrgthe altitu dcg i At the moment when an object of known height is just appearing of disappearing
om the observed altitu d:’ over the sea horizon, its distance may be found by adding the distance corresponding
’ its height to the distance corresponding t0 the height of eye of the observer.
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X.—TABLE OF RANGES

The arguments of the table are the observed
difference in height between the object and the observer,

to the summit of a mountain, whose height is k
the distance away of the mountain,

The difference in height between the mountain and the ob

5,500 feet,
value to o°

The
observed angle of

observer and the object, expressed in feet or in metres,

nearest mile up to 10 nautical miles, and to the nearest 5 miles from 10 to 60

Example—An observer, whose height is 1,500
depression to 2 ship is 5° 34",

distance away of the ship is 8 nautical mies,

On page 226, figures in stalics represent the difference j
observed is beyond the seq horizon. If it is uncertain whether
horizon or not, and the two parts of the table give widely differe
no doubt which is the correct one, while in doubtful cases the

These tables are intended to give only the approximate range.

a more reliable guide for large angles of elevation and depression th,

R i

Height of object greater than height of

depression to the object, and the difference in heig.

IN NAUTICAL MILES

The tables below and on the opposite page give the distance
miles, of an object, whose height is known and is greater than the hej

angle of elevation to

» to the nearest 5 nautical
ght of the observer,
the object, and the

expressed in feet or in metres,
Example.—An observer, whose height is 1,500 feet, finds that the angle of elevation

nown to be 7,000 feet, is o° 48’. Required

server is 7,000 — 1,500 =
Entering on the Opposite page the column headed o° 50’ (the nearest tabulated
48’), and choosing the left-hand of the two argum
height is measured in feet, it is seen that 5,500 lies in the inter

5,910, so that the distance of the mountain, to the nearest 5 miles,

ent columns since the
val between 5,130 and
is 45 nautical miles.

of an object, whose height is
arguments of the table are the

The distance

observer

ht between the
is given to the

nautical miles.

metres, finds that the angle of
Required the distance away of the ship.
Entering on Page 228 the column headed 5° 30’, and choosing t

he right-hand of the
two argument columns, it is seen that 1,500 is an exact tabulate

d value, so that the

n height, when the object
the object is beyond the
nt results, there should be
error will not be serious,
They should prove
an for small ones,

Angle of elevation

4% oo 3° 40 3° 20 [ 3 0n" 2° 40 2% 20
W e e o s e —_— —_—
Height & Height Height & Height Height & Height Height & Height Height & Height Height g Height
in g in in g in in 2 in o, in in g in in g2 in
feet  ~ metres feet @ metres feet = metres feet 24 metres feat o metres feet 2 metres
o o ) o ) o o o o o o o
1060 325 078 208 890 © 271 8or © 244 712 217 624 °© 190
3230 985 | 2960 5 904 | 2690 S 822 | 2430 95 741 2160 3 gGpo 1goo I 579
5430/1E0 1650 | 4990 I? 1520 | 4540 '© 1380 4100 I‘_} 1250 | 3650 19 1y50 3210, 0 980
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12200 "~ 3740 11200 25 3440 | 10300 fl’ 3140| g340 %5 2840 8360 25 2540 | 7390 25 2250
14600 3? 4450 | 13400 3? 4100 | 12300 3° 3750 | 11100 3° 3400 | 10000 3° 3050 | 8850 3° 2690
17000 35 5180 | 15600 35 4780 | 14300 3 4370 | 13000 35 3060 | 11600 35 3560 | 10300 35 3150
19400 4° 5020 | 17900 4? 5400 | 16400 4° 5000 l 14900 4 4540 | 13400 4 4080 | 11900 4° 3620
21900 45 ggg8o 20200 ™ 6160 | 18500 45 5650 | 16800 45 5136 15100 4-1-5 4620 | 13400 45 4110
24400 %4440 22500 3% 6870 | 20600 5 6300 | 18800 5° 5-34 16900 7 5156 [ 15100 5 4600
26900 35 8514 24900 29 5500 | 22800 55 6970 | 20800 55 6350 | 18800 35 5730 | 16700 35 5100
20500 “° 9000 | 27300 ° 8320 { 2500 20 7650 | 22800 09 6970 | 20600 6o 6300 | 18400 6o 5620
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28800 | z
Height & Hc_ight! Height
in =} in ‘::‘1
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. MILES

ce, to the nearest 5 nautical

the height of the observer,
on to the object, and the
ssed in feet or in metres.
hat the angle of elevation
o feet, is 0° 48’. Required

erver is 7,000 — 1,500 =
> 50 (the nearest tabulated
-ument columns since the
terval between 5,130 and
miles, is 45 nautical miles.

n object, whose height is
iments of the table are the
- in height between the
distance is given to the
-om 10 to 6o nautical miles.
. finds that the angle of
of the ship.

ising the right-hand of the
sulated value, so that the

in height, when the object
- the object is beyond the
nt results, there should be
error will not be serious.
nge. They should prove
on than for small ones.

SCIVED
2% 40 2° 20
Height & Height
in =] in
feet 4 metres
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624 190
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25
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850 3 2600
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X, —TABLE OF RANGES IN NAUTICAL MILES

Height of object greater than height of observer

Angle of elevation
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X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression
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For explanation, see page 224.
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[ILES X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression
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For explanation, se¢ page 224.
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X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression F °C
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21000 43 6400 | 23500 45 2185 | 26000 45 7950 | 28600 45 8730 | 31100 ‘f-" 9510 | 33700 43 10200 ! L4 IR
23000 -fo 7020 | 25800 3° 7870 | 28600 5? 8730 | 31400 3° 9590 | 34200 5‘? 10400 | 37100 5° 11300 i B
25000 75 4620 | 28000 55 8550 | 31100 95 9490 | 34200 22 10400 | 37300 53 11300 | 40400 35 12300
26000 *° 8aro { 30200 "° 9230 | 33600 °° 10200 36000 °° 11200 40300 " 12200 | 43600 7° 13300 ‘
Angle of depression
e e A5
R T :! 8° oo’ 8° 30’ 9° oo’ ] 9° 30’ 10° oo’
P
}.-Iciﬁ;ht % }i‘;ilugnr_ ”'.}ll\i:flt g} “eifh: lir-_}lnght g IIL'-:"['IJIL }JL']_::;ILHL E H(}Jnght Haﬁi;ut ;;fc Hn;::;t,-.!u HE,‘Lght E" iL?]%;,:'. Statute :\1_1;
feet o metres feet o2 metres feet o metres feet o metres feet & metres feet 2 metres Statute Miles
o o[y [*] o o o ol o o o o Nautical Mile
3000 S | ey O o 16 10 0 138] 481 7 146 508 © gl g0 © 163 Feet
1190 ! 365 1270 ! 390| 1360 ! 415 | 1440 : 439 | 1520 ! 464 | 1600 ! 489 Yards
1900 2 608 2130 2 649 2260 2 691 | 2400 2 732 2540 2 774 | 2670 2 813 Fathoms
2790 3 851 | 2080 3 9og| 3170 3 966 | 3360 3 120 3550 3 1080 3740 3 1140
3580 4 1090 | 3830 4 1160 4070 4 1240 | 4310 4 1310 | 4560 4 1390 | 4810 ‘f 1460
4380 3 1330 | 4670 g 1420 | 49%0 g I510 | 5270 g 1600 | 5590 g 16g9o | 5870 5 1790 Miles per how
5170 6 1570 5520 1680 | 5870 1790 | 6220 18go| 6580 2000 | 6930 6 2110 !leb pe hb_"_
5060 g 1810 | 6360 ; 1940 | 6970 g 2060 | 7180 g 2180 | %580 g 2310| 8cco 7 2430 Miles per hou
6750 2050 | %210 2190 | 7650 2330 | 8130 2470 | 8590 2610 | gobo S 2760 Kr_lots 3
7530 9 2290| 8050 9 2450 | 8560 2 2610 go8o 9 2760 | 9600 9 2020] 10100 9 3080 Miles per hou
9880 I? 3010 | 10500 “_) 3220 11200 I‘_J 3420 | 11900 '° 2630 | 12600 1° 3840 | 13200 1° 4050
13700 ;; 4200 | 14700 ;g 4480 | 15600 ;; 4770 | 16600 ;g 5060 | 17500 ;g 5350 | 18500 ;g 5640 2
17600 “~ 5370 | 18800 5740 | 20000 ©° 6110 | 21200 ~ 6480 | 22500 6860 | 25700 7230 LIQ
21400 %5 6530 22900 2 6980 | 24400 %5 7440 25900 25 7890 | 27400 25 8350 | 28900 35 831, Gallons to L
25200 3° %680 26900 3° 8,50 28700 3° 8460 30500 39 9200 32200 3? 9830 [ 34000 3° 10300
28900 35 8820 30900 35 9440 | 33000 33 10000 35000 35 10600 357000 35 11300 | 39100 35 11900
32600 4? 9950 | 34000 a9 10600 | 37200 4? I1300 | 39500 o 12000 | 41800 4 12700 | 44200 4° 13400 -
36300 ‘f’ 11000 | 38800 45 11800 41400 45 12600 44000 45 13400 46600 45 14200 | 49200 45 15000 Pounds to K.
39900 2~ 12100 | 42700 2~ 13000 | 45600 5° 13900 | 48400 5_ 14700 [ 51300 3 15600 | 54200 5 16500
43500 )-’ 13200 | 46600 5; 14200 | 49700 35 15100 52800 5; 16100 | 56000 :’O 17000 | 50100 95 18600 5
47000 "7 14300 | 50400 ° 15300 | 53800 7" 16400 | 57200 17400 | 6o6oo " 18400 64000 “° 19500 Inches of Me

For explanation, see page 224,
228




