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COMPCTTED FOE mTERVALS OF FOUR MINUTES

Between the Parallels of Latitude 30° and 60° inclusive.

Burdwood's Azimuth Tables.

Errata.

h. m.

On I'age 25, column 13°, Apparent time VIII . 40 a.m., bearing

101° 43', should read 100° 43'.

h. m.

On Page 164, column 10°, Apparent time III . 56, bearing 105° 8',

should read 106° 8'.
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ADYEBTISEMENT.

To the practical navigator, the ready determination of the Sun's true bearing

or azimuth has always been deemed of great importance, but more especially

will the advantage of tabular results be appreciated at the present time, when

however carefully the compasses of an iron or steel-built ship may be corrected,

so much depends upon frequent observations of the deviation under the

varying conditions of a ship at sea.

In the Azimuth Tables by Thomas Lynn, Commander in the late East

India Company's Service, which were published in 1829, the Sun's altitude

is the chief element involved for finding the azimuth, the time not being

employed.

In the following Azimuth Tables (for the zones between the parallels of 30°

and 60° in both hemispheres),* the time is the chief element employed, the

azimuths being computed from the well-known problem in spherical trigono-

metry, viz.—two sides (co-lat. and pol. dist.) and included angle (hour angle,

which for the Sun is the apparent time from noon,) being given, to find the

angle at the zenith, which is the azimuth.

The apparent time at ship is readily determined by altitudes of the

heavenly bodies, or it may be found, with sufficient accuracy for this purpose,

by computing it from Greenwich mean time, the equation of time, and the

longitude in time.

Results exhibited in a tabulated form have certain advantages. In these

tables, for example, the value of an error in either of the three elements used

in the computation is seen at once, and hence the most desirable time for

making the observations, so that an error ia either the apparent time, latitude,

or declination shall produce the least error in the true bearing.

As greater dependence can be placed on the result when the magnetic-

bearing of the Sun or other heavenly body is observed at a low altitude, the-

azimuths in the following tables are not given when the altitude exceeds

60 degrees.

Supplementary Tables are appended of the Sun's Declination and the

Equation of Time ; the latter table will be found convenient to vessels in

port, provided with local time for reducing mean to apparent time.

The time and bearing given in the tables of the Sun's rising and setting

refer to the Sun's centre, but as, from the effect of refraction, the Sun's centre

at rising or setting is elevated about 33' above the horizon, it will be necessary

to determine its bearing when the lower limb of the Sun is nearly 16', or its

semi-diameter above the horizon.

In determining—by these Azimuth Tables—the deviation caused by the iron

in the ship, it is obvious that the difference between the Sun's true bearing

or azimuth and the Sun's bearing by compass as observed at the same time

* In continuation of these Azimuth Tables those for the zone 30° N. to 30° S., which have

been computed by the late Captain J. E. Davis, R.N., F.R.G.S., and P. L. H. Davis, F.E.A.S.,

are added to the present Edition.
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must be the Total Error of the compass in the ship, or, in other wordS; the

amount combined of the variation of the compass at the ship's place, together

with the deviation for that point of the compass to which the ship's head may

then be directed. To ascertain the deviation we require, therefore, to know

the variation at the geographical position of the ship—this can be conveniently

obtained from the charts published by the Admiralty* ; to the Total Error

obtained apply the variation with ifs opposite name—if of unlike names take

the diiference, putting to the remainder the name of the greater—but if of like

names take the sum, and put the common letter to the result. This result

will be the deviation required.

Example.-^Oa October 11, 1894, a vessel in lat. 49° 0' N., long. 10° 0' W.,

steering East, at 8h. 36m. a.m. apparent time observed the bearing of the Sun

by the azimuth or standard compass to be S. 39° 30' E., or reckoning from the

north, N. 140° 30' E. Kequired the deviation, the variation as shown on the

Chart of Magnetic Curves being 21° W.

Sun's true bearing by tables - N. 125 34 E.
Sun's bearing by compass »- - - - N. 140 30 E.

Total Error determined in ship - - 14 56 W.
Variation from the chart with opposite name - - 21 E.

Deviation, ship's head East - 6 4 E.

Construction of the Tables.

The tables are computed from the foUowrng

formula :

—

Given P Z = Co-latitude.

P A = Polar distance.

P = Hour angle (for the Sun, the apparent

time from noon)

to find Z = Azimuth.

,,. , , PZ + PA . PZ~PA
(1) Let a = b =. ^

(2) then tan = cot — sec a cos 6, when a is less than 90°

Z + A P
or tan (180 — —^—) = cot — sec (180 — a) cos b, when a is greater than 90°

,„. , Z~ A , P . ,

(3) tan —-— = cot — cosec a sin b

* Chart of the Curves of Equal Magnetic Variation, 1895, No. 2598. See aUo Admiralty-

Manual for ascertaining and applying the Deviations ot the Compass, sixth edition, 1893, page 5,

art. 16, and page 108, art. 11 ; sold by J. D. Potter (Agent for the Admiralty Charts),

145, Minories, and 11, King Street, Tower Hill, London, and all other agents for the sale of

Admiralty Charts. Price 3s.
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Note.—Although these Azimuth Tables are termed " Tables of the Sun's true

Bearing or Azimuth," they may, notwithstanding, be made available for deter-

mining the true bearing of the moon, planets, and stars when the declination of

those bodies ranges between 23° N. and 23° S.

The following is a table of positions of bright stars included within that range

of declination for 1st January 1894:

—

Stars.



star's hour angle W. of meridian; if the remainder be greater than 12 hours,

take it from 24 hom-s, and the result wUl be the hour angle E. of meridian ; should

the remainder be more than 24 hours reject 24 hours, and the result will be the

hour angle W. of meridian.

From apparent time being the time kept at sea the first rule will be found the most

simple in practice. The above rules for a star will also apply to the determination

of the hour angle of the moon or planets.

With reference to the note at the foot of each page of the Azimuth Tables, as the

Sun in the forenoon or a.m. is east of the meridian, and in the afternoon or p.m.

west of the meridian, in applying the note to denote the bearing of a star substitute

E. of meridian for a.m. and W. of meridian for p.m.

N.B.—In taking from the Tables the azimuth or bearing of the star the hour

angle of the star must always be taken fi-om the right hand column of the page,

under apparent time p.m.

Example.—On 3rd October 1894 a vessel in latitude 49° N., longitude 10° W.,

steering east, at 7h. 20m. p.m. apparent time observed the bearing of Arcturus by

the azimuth or standard compass to be N. 62° 30' W. Required the deviation, the

variation on the chart of magnetic cui-ves being 23° W.
Ai-oturas E..A. - 14h. 11m. Declination

Sim.'s estimated E.A.

Apparent time

R.A. of meridian

Star's R.A.

Star's hour angle or distance from meridian

By referring to the Azimuth Tables for latitude 49° (Declination

—

same name as—
Latitude) and 6h. 49m. in the right hand or p.m. column, under declination 20° is

78° 43', and, as the star is W. of meridian, must be read K. 78° 43' W.

Star's true bearing by tables

„ bearing by compass

Total Error determined in ship -

Variation from the chart with opposite,

name ...
Deviation, ship's head East 4 47 E.

19
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SUN'S TRUE BEARING OB AZIMUTH.

LATITUDE 30°.



SDN'S TRUE BEARING OR AZIMUTH.



SUJVS TRUE BEARING OR AZIMUTH.

LATITUDE 30°.



SUN'S TRUE BEAMING OS AZIMUTH.

LATITUDE 30°.



SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 30°. |



SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 30°.



SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 30°.



SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 30°.



10 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 30°.



SUN'S TRUE BEARING OR AZIMUTH. 11

LATITUDE 30°.



12 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 31°. |



SUN'S TRUE BEARING OR AZIMUTH. 13



14 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 31°.
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16 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 31°.



SUN'S TRUE BEARING OR AZIMUTH. 17

LATITUDE 31°.



18 SUN'S TRUE BEAMING OR AZIMUTH.



SUN'S TRUE BEAMING OR AZIMUTH. 19

LATITUDE 31°.



20 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 31°.



SUN'S TRUE BEARING OB AZIMUTH. 21

LATITUDE 31°.



22 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 32°.



SUN'S TRUE BEARING OR AZIMUTH. 23



24 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 32°.



SUN'S TRUE BEARING OR AZIMUTH. 25

LATITUDE 32'

Apparent

Time.

A-M.

h. m.
IX.
VIII.S6

S2

4S

44
40

36
an

so
16

12

VIII.
VII. 36

32

DECLINATION— same Name as— liATixuDE.

12°

44
40

36

16

12

VII.
VI. 36

32

4S

4i
40

36
32

20
16

VI.

13 =

105 22 104
104 38 io3
io3 54 102

io3 12 102
102 3o loi

loi 49 lOI

140

loi 9
100 29

99 So

99 12

98 35

97 58

97 21

96 45
96 10

100

99
98

98

97
96

96

95

95

12 io3

29 102

46 lOI

4
23

43

3

24
46

8

3i

55

19

44
9

15°

O lOI

i7|ioi

16°

100 54
xoo 14

99 34
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LATITUDE 33°.



SUN'S TRUE BEARING OR AZIMUTH. 27

LATITUDE 32'

Apparent

Time.

AM.

h.

VI.
r.

IV.
III.

44
40

36
33

20
16

V.

IV. 56
32

44
40

36

DECLINA.TION— sowie Name as— latittjde.

12°

16

12
§
4

36

44
40

36
32

12
s
4

III.

79 47
79 i6

78 45

78 14

77 43
77 12

76 41

76 10

Sun
rises

3^29"
sets

6^31"
bearB

75° 49'

13°

78 55

78 25

77 54

77 23

76 Sz

76 21

7S 5o

75 19

74 48

Sun
rises
jh 27111

sets

bearB

74° 37'

14°

78 4
77 34

77 3

76 32

76 I

75 3o

74 59

74 28

73 57

Sua
rises

3^24'"

sets

6^36'^

bear?
73° 26'

15° 16°

77 12

76 41
76 II

75 40
7S 10

74 39

74 8

73 37

73 6

72 34

Sun
rises

sets

6^39"
bears

72° 14'

76 20

75 5o

75 20

74 49
74 19

73 48

73 17

72 46
72 i5

71 54
71 23

Sun
rises

sets

bears
71° 2'

17°

75 28

74 58

74 28

73 58

73 28

72 57

72 26

71 55

71 24

70 53

70 22

Sim
rises

sets

6^44"
bears

69° 5o'

18
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LATITUDE 32°.



SUN'S TRUE BEARING OR AZIMUTH. 29



30 SUN^S TRUE BEARING OR AZIMUTH.

LATITUDE 32°.



SUN'S TRUE BEARING OR AZIMUTH. 31

LATITUDE 32°.



32 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 33°.



SUN'S TRUE BEARING OR AZIMUTH. 33

LATITUDE 33°.

Apparent

Time.

A.M.

DECLINATION— same Name as— latitttdb.

12° 13° 14= 15° 16 '^ 17 = 18° 18° 20° 21° 22°

Apparent

Time.

P.M.

fa. m.
xri.
XI. 36

44
40

36

24
30
16

12

XI.
X. 36

32

4S

44
40

36
32
2S

24
20
i6

12

X.
IX. 56

52

44
40

36

16

Sun's Altitude above 60°.

128 8

iz6 4.4

12$ 23

124 4
122 48
121 35

120 24
119 i5

118 9

117
116

ii5

114 3

ii3 6

III 16

no 23

109 3z

108 42
107 53

107 S

106 1

8

125 22
124 I

122 43
121 28

I20 i5

122 37

121 19
120 4
118 52

119 Si

118 37
117 26

119

117
116

iiS

114
ii3

112
III

no
no
109
108

107
106

loS

J
5,117

57 116

5i ii5

42 116

35I11S
3o 114

io5 9

114
ii3

112

Hi
no
109

108

107

107

106

io5

104

io3

n3
112

109
108

107
106

loS

loS

104
io3

102 46

117 7

ii5 57

114 49
n3 43
112 40

III 39
no 40
109 43

108 48
107 55

107 3

106 12

loS 23

104 35

io3 48
io3 2

102 17

[ 34

114 24

Ii3 18

112 14
III 12

no 12

109 14
108 18

107 24
106 32

loS 41

104 5i

104 3

io3 16

102 3o

loi 45
lOI I

00 18

III

no
109

108

107
106

loS

io5

04

io3

02
lOI

lOI

100

99

99

109
108

107
106

io5

104
io3

102

102
lOI

100

99
99
98

97

h. m.
O.

4
S

108

107
106

io5

104
io3

102
102
lOI

100

99
99

98

97
97

96

104

io3

io3

102

lOI

100

99

99
98

97

97
96

95

95

io3
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SUN'S TRUE BEARING OR AZIMUTH. 35

LATITUDE 33°. |



36 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 33°.



SUN'S TRUE BEARING OR AZIMUTH. 37

LATITUDE 33°.



38 SUN'S TRUE BEARING OB AZIMUTH.

LATITUDE 33°.



SUN'S TRUE BEARING OR AZIMUTH. 3d

LATITUDE 33°. |



40 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 33°.



SUN'S TRUE BEARING OR AZIMUTH. 41

LATITUDE 33°. |
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SlTN'l^ TRUE BEARING OR AZIMUTH. 43

LATITUDE 34°. |
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SUN'S TRUE BEAMING OR AZIMUTH. 45

LATITUDE 34°.



46 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 34°.



SUN'S TRUE BEARING OR AZIMUTH. 47

LATITUDE 34°.

Apparent

Time,

AM.

h. m.
VI.
V. 56

52

44
40

36
3S
3S

u
20
46

IS

4

V.
IV. 56

52

4S

44
40

36

20
16

12
§
4

IV.
III. 56

44
40

36
32

16

DECLINATION — sctme Moxte as— latitude.

12 '^ 13'= 14°

///.

go I

79 29
•]% 56

78 23

77 5o

77 17

76 43
76 10

75 37

Sun
rises

3^27"
sets

6'' 33"
bears

75° 28'

15 = 16° 17"^

79 10

78 38

78 5

77 32

76 59
76 26

75 53

75 20

7+ 47

Sun
rises

5^24"^

sets

beare

74° '5'

78 20

77 47
77 14

76 42
76 10

75 37

75 4
74 3i

73 58

73 25

Sun
rises

6'' 39"
bears
73° 2'

77 28

76 56

76 24

75 52

75 20

74 47

74 H
73 41

73 8

Sun
rises

sets

bears
71" 48'

70° 35' 69° 22'

76 38

76 6

75 34

75 2

74 3o

73 58

73 25

72 52

72 19

71 46
71 i3

70 40

Sun
rises

sets

6^43'"

bears

18°

75 47
7S i5

74 43

74 "
73 39

73 7

72 35

72 3

71 3o

70 57
70 24
69 5i

Sun
rises

sets

6^4S''

bears

74 56

74 24
73 52

73 20

72 49
72 17

71 45
71 i3

70 41

70 9
69 37

69 4

68 3i

Sun
rises
giigw

sets

6^51"
bears
68° 7'

19° 20

74 4
73 33

73 2

72 3o

71 59
71 27

70 55

70 23

69 5i

69 19
68 47
68 14

67 41

67 8

Sun
rises
5^6^
sets

6*^5^"

bears
66° 53

21° 22°

73 i3

72 42
72 II

71 40
71 9

70 38

70 6

69 34
69 2

68 3o

67 58

67 26

66 53

66 20

65 47

Sun
rises

5'' 3"

sets

6^57-"

bears
65° 38'

72 21

71 So

71 19

70 48
70 17

69 46

69 i5

68 44
68 12

67 40
67 8

66 36

66 3

65 3o

64 57

Sun
rises
gh Qm

sets

bears
64° 23'

71 29
70 58

70 28

69 58

69 27
68 56

68 25

67 54
67 23

66 5i

66 19
65 47

65 i5

64 43
64 10

63 37

Sun
rises

4'' 57'

sets
7I. gm

bears
63° 8'

23°

70 37

70 7

69 3,7

69 7
68 37
68 6

67 35

67 4
66 33

66

65 29

64 57

64 25

63 53

63 20

Apparent

Time.

PiM.

62 47
62 14

Sun
rises
4I' 53"
sets

bears
61° 53'

h.

VI.

16

32

36

40
U
4S
52
56

VII.

4
S

12
16
20

32

36

40
44

4S
52
56

viii.o
4

12
16

20

IX.

36
40
44

56

In South Latitude
j _
When Apparent Time is A.M. read the Azimuth from South to East.

P.M. South to West^
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LATITUDE 34°. |
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LATITUDE 34°. |



50 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 34°.



SUN'S TRUE BEARING OR AZIMUTH. 51

LATITUDE 34°.



62 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 35°.



SUN'S TRUE BEARING OR AZIMUTH. 53

LATITUDE 35°.



54 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 35°.

Time.

A.M.

h. m.
IX.
VIII.S6

52

44
40-

36
32

SO
16

VIII.
VII. 56

52

4§
44
40

36
32

20
16

12
S
4

VII.
VI. 56

32

44
40

36

20
16

12

VI.

DECLINATION— same Name as— latitude.

0°

19 49
i8 58

iS 8

17 19
16 3o

1 5 42

14 55

14 9
i3 23

12 38

II 53

II 9

10 26

09 43
09 I

2° 3°

[18

118

117

116
ii5

114

114
ii3

112

III

III

no

109
108

108

118

117
116

4
i3

23

ii5 33

114
ii3

ii3

16,112

3o III

45
I

17

5i 107
9'i07

no
no
109

108

117 9
116 18

ii5 28

114 39
ii3 5o

ii3 2

9JII2 i5

23jiii 29
371I10 44

52[io9 59
8:109 '5

25 108 32

08 19

07 38

06 57

06 17
o5 37

04 58

04 19
o3 41
o3 3

02 25

01 47
01 10

00 33

99 56

99 20

98 44
98 8

97 32

96 57

96 22

95 47

95 12

94 37

94 2

93 27

92 52

92 17

91 42
91 8

90 34

90 o

107
106

106

io5

104

104

io3

102

102

lOI

100
1 00

99
99
98

97 54

97 18

96 42

96 7

95 32

94 57

94 22

93 47
93 12

92 37

92 a

91 27

90 53

90 19

89 45

89 II

106

io5

io5

104
io3

io3

102

lOI

lOI

100

100

99

97

107 49
107 7
106 a5

io5

iq5

104

io3

io3

102

lOI

101

100

99
99

97

97
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LATITUDE 35°.



SDN'S TRUE BEARING OR AZIMUTH. 57

LATITUDE 35°.



38 SUN'S TRUE BEARING OR AZIMUTH:



SUN'S TRUE BEARING OR AZIMUTH. 59

LATITUDE 35°.



60 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 35°.
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62 SUJSrS TRUE BEARING OR AZIMUTH.

LATITUDE 36°.



SUN'S TBUJS BEARING OR AZIMUTH. 63

j LATITUDE 36^



64 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OB AZIMUTH. 65

LATITUDE 36°.



66 SUJSrS TRUE BEARING OR AZIMUTH.

LATITUDE 36°.



SUN'S TRUE BEARING OR AZIMUTH. 67

LATITUDE 36°.



68 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 36°.



SUN'S TRUE BEARING OR AZIMUTH. 69

LATITUDE 36°.
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LATITUDE 36°.



SUN'S TRUE BEARING OR AZIMUTH. n

LATITUDE 36'

Apparent

Time,

AM.

DECiiiNATiON— contrary Name to— latitude.

12° 13° 14° 15° 16° 17° 18° 19° 20° 21° 22° 23°

Apparent

Time.

P.M.

h. m.
IX.
VIII.S6

32

44
40

36

24
20
It

VIII.
VII. 56

52

44
40

36
32

24
20
16

12

VII.
VI. 56

44
40

36
32

20
16

Z9 44 i3o
28 54 129
25 4128

27 16 127
26 28 127

25 40 126

24 53'i25

24 7124
23 21 124

22 36 123

21 5l 122

21 7121

l3l

i3o

129

128

127

127

126

125

124

20 124
36123
52 122

20 24 121 9 121

19 41 120 26 121

j8 S9II9 44 120

l3l

i3o

i3o

129
128

127

127
126

I2S

124
124
123

122

121

48 1 3a 3o

59|i3i 40
i3o 52

28 121 12

i3o 5

129 18

128 3i

127 45
127 o

126 i5

125 3i

124 48

124 4

123 21

122 39
121 57

l33 9
l32 21

i3i 33

i3o 46
129 59

129 i3

128
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LATITUDE 37°.
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SUN'S TRUE BEARING OR AZIMUTH. 75



76 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 37°.



iiUN'S TRUE BEARING OB AZIMUTH. 11

LATITUDE 37°.



78 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 37°.



SUN'S TRUE BEAMING OR AZIMUTH. 79



80 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 37°.



SUN'S TRUE BEARING OR AZIMUTH. 81

LATITUDE 37°.
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SUN'S TRUE BEARING OR AZIMUTH. 83

LATITUDE 38°.



84 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEAMING OB AZIMUTH. 85

LATITUDE 38°.



86'^



SUN'S THUS BEARING OR AZIMUTH. 87

LATITUDE 38°. |



88 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 38°.



SUN'S TRUE BEARING OR AZIMUTH. 89



90 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 38^



SUN'S TRUE BEARING OR AZIMUTH. 91

LATITUDE 38°.



92 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 39°.



SUN'S TRUE BEARING OR AZIMUTH. 93

LATITUDE 39°.



94 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 95

LATITUDE 39°.



96 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 39°.



SUN'S TRUE BEARING OR AZIMUTH. 97



98 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 39°.



SUN'S TRVE BEARING OR AZIMUTH. 99

LATITUDE 39°.



100 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 39°.
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102 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 40°.



SUN'S TRUE BEARING OR AZIMUTH. 103

LATITUDE 40°.



104 SUJSrS TRUE BEARING OB AZIMUTH.

LATITUDE 40°.



SUJSrS TRUE BEARING OR AZIMUTH. 105

LATITUDE 40°.

Apparent

Tittle,

AM.

h. m.
IX.
VIII.S6

44
40

36
32

SO
16

12

VIII.
VII. 36

33

4S
44
40

36
32

20
16

"DECLINATION— Same Name as— latitude.

12°

rii.
VI. 36

44
40

36

24
20
16

12

VI.

112 25

III 3i

no 3S

109 46
108 55

108 5

107 16

106 28

io5 40

104 53

104 6

io3 20

102 35

loi So

loi 6

13°

III 26
no 33

109 41

108 49
107 58

107

106 19
io5 3i

104 44

io3 57
io3 II

102 25

loi 40
100 55

100 II

100 22

99 39
98 57

98 14

97 32

96 5i

96 10

95 29

94 48

94 8

93 28

92 49

92 9
91 3o

90 Si

99 28

98 45
98 3

97 21

96 39

95 58

95 17

94 37
93 57

93 17

92 37

91 58

9' 19

90 40
90 I

14°

109
108

107
106

106

io5

104
io3

io3
102

lOI

100
100

99

98 33

97 5.

97 9

96 27
95 46
95 5

94 24
93 44
93 4

92 25

91 45
91 6

90 28

89 49
89 II

15°

109 25
108 33

107 41

ic6 So
106 o

loS II

104 23

io3 36

102 49

102 3

loi 17
100 32

99 48

99 4
98 21

97 38

96 56

96 14

95 33

94 52

94 II

93 3i

92 5

1

92 II

91 32

90 53

90 14

89 36

88 58

88 20

16°

105 22

107 3o
106 39

io5 49
104 59
104 10

io3 23
102 36

loi 5o

loi 4
100 19

99 34

98 So

98 7

97 24

17°

107 19
106 27
loS 36

104 46
io3 S7

io3 9

102 22
loi 35

100 49

lOo 4
99 19
98 35

97 52

97 9
96 27

96 42
96

95 19

94 38

93 57

93 1

92 37

91 58

91 18

90 39

90 o

89

88 44
88 6

87 28

90 1

3

89 34
88 55

88 17

87 39

87 I

86 23

85 45
85 7

84 3o

83 52

83 i5

82 38

82 o

4 81 22

1 80 45

89 23

88 44
88 6

87 28

86 5o

86 12

85 35

84 57
84 19

83 42
83 4
82 27

81 io
81 12

80 35

79 58

1

87 42
87 4
86 26

85 49
85 II

84 34

83 57
83 20
82 43

82 6

81 29
So 52

80 i5

79 38

79 I

78 24

86 5i

86 i3

85 36

84 59
84 21

83 44

83 8

82 3i

81 S4

81 17
80 40
80 4

79 27
78 So

78 i3

77 37

95 45
95- 4
94 23

93 42
93 2

92 22

91 43
91 4
90 25

89 46
89 7
88 29

87 Si

87 i3

86 36

18°

106 1

3

io5 22

104 32

io3 42
102 S3

102 6

101 19
100 33

99 47

99
98 18

97 34

96 52

96 10

9S 28

94 47
94
93 26

92 45
92 6

91 26

90 47
90
89 3o

88 52

88 14
87 36

86 58

86 21

85 44

85



106 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 40°.
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LATITUDE 40°.



108 SLWS TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OB AZIMUTH. 109

LATITUDE 40°.



110 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 40°.



SUN'S TRUE BEARING OR AZIMUTH. Ill



112 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 41°.



SUN'S TRUE BEARING OR AZIMUTH. 113

LATITUDE 41°.

Apparent

Time.

A.M.

DECLINATION— Same Name as— latitude.

12° 13= 14° 15 = 16° 17 18° 19° 20° 21° 22° 23°

Apparent

Time.

P.M.

h. m.
xn.
XI. 36

44
40

36
32
28

24
20
i6

12

XI.
X. 56

52

4S

44
40

36

20
16

X.
IX.

b
In

56
52

^
44
40

36
32
2S

24
20
16

12
S
4

l6z 12

i6o 19
i5S zg

1S6 38

1S4 5o

i53 4

1S4 u
1S2 23

i5i 19

149 36

147 S6

146 ig

144 42
143 8

141 36

140 6

i38 38

137 12

i3S 47
134 24

i33 3

i3i 44
i3o 27

i5o 37
148 53

147 II

145 3i

143 53

142 17

140 44
139 i3

i37 44

i36 16

1 34 5o
i33 27

i32 6

i3o 47I129
129 3o 128

149
148

146

144
143

141

139
1-38

i36

i35

i33

l32

i3i

Sun's Altitude above 60°.

143 46
142 6

140 28

i38 52

i37 19
i3S 48

134 19
I 32 52

i3i 28

i3o 6

128 46
127 28

139 28

i37 Si

i36 17

134 45

i33 16

i3i 49
i3o 24

129 2

127 42
126 24

1 36 48
i35 i3

i33 41

l32 II

1 32 34

i3i 3 129 5i

i3o 44 129 35 128 23

129 19 128 10 126 57

127 56 126 47,125 34
126 35,125 26 124 14
125 17 124 8 122 56

125 42

124 19
122 S9
121 41

123

121 40
120 22

120 18

119 I 117 36

129 12

127 58

126 46

125 35

124 26
123 19

122 1

3

121 8

120 5

119 3

iig 2

117 2

116 3

ii5 5

114 8

Ii3 i3

128

127
125

124
123

122

121
120

119

118

117
116

ii5 5

114 8

ii3 12

112 17

127 14
126 o

124 48

123 37
122 28

IZI 20

120

119
118

117
116

Il5

114
ii3

126

124
123

122
121

120

119
118

117

116

ii5

114

ii3

112

112 i3 III

III 18 no 19

12S

123

122

121

120

119

118

117
lie

ii5

114
n3
112

III

no

109

8;i24

54 122

4l|l2I

3o 120
21 119
14118

81,7
4ii5
I 114

o ii3

o 112

iiii

3I111
7 1 10

109

108

52

38

26

i5

6

59

54
So

48

48

49
Si

54
58

4

107 II

122
121

120

119
118

116

IlS

114
Il3

112
III

no

109
108

108

121



114 SUN'S TRUE BEARING OR AZIMUTH.
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116 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 41°.



SUN'S TRUE BEARING OR AZIMUTH. 117

LATITUDE 41°.



118 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 41°.



SUN'S TRUE BEAMING OB AZIMUTH. 119

LATITUDE 41°.



120 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 41°.

Apparent

Time.

A.M.

DECLINATION— Contrary Name to— latitude.

D



SUN'S TRUE BEARING OR AZIMUTH. 121



122 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 42°.





124 SUN'S TRUE BEARING OR AZIMUTH.



SUJVS TRUE BEARING OR AZIMUTH. 125

LATITUDE



126 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 42°.



SUN'S TRUE BEARING OR AZIMUTH. 127



128 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 42°.



SUN'S TRUE BEARING OR AZIMUTH. 129



130 SUN'S TRUE BEARING OR AZIMUTH.



SUIT'S TRUE BEARING OR AZIMUTH. 131

LATITUDE 42°.

Apparent

Time,

AM.

DECLINATION— Contrary Name to— LA-TlTtTDB.

12 = 13^ 14° 15^ 16= 17= 18° 19° 20° 21° 22° 23°

Apparent

Time.

P.M.

h. m.
IX.
VIII.S6

52

4*?

44
40

36
32

S4
20

i2

VIII.
VII. 36

4§
44
40

36

24
20
16

VII.
VI. 56

44
40

36

24
20
16

4

VI.

3i 4.5

3o 54
3o 2

29 II

28 21

27 3i

26 42
25 53

25 4

24 16

2 3 29
22 42

21 55

21 9

20 2 3

9 38
8- S3

8 8

7 24
6 40
5 56

5 i3

4 3o

3 47

3 5

2 23

I 41

o 59
o 17;

09 36

08 55

08 14

07 33

06 S3

Siin

rises

6^4Jf^
^ets

o'' i6"'

bears

io6°i5'

32 22
3i 3i

3o 40

29 49
28 59
28 9

27 *o
26 3i

25 43

24 55

24 8

23 21

22 35

21 49

20

•9
18



132 SUN'S TRUE BEARING OR AZIMUTH.
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134 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 135



136 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 43°.



SUN'S TRUE BEARING OR AZIMUTH. 137

LATITUDE 43°.



138



SUN'iS TRUE BEARINGWR AZIMUTH. 139

LATITUDE 43°.



140 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 43°.



SUN'S TRUE BEARING OR AZIMUTH. 141

LATITUDE 43°.



142 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 143



144 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 145

LATITUDE 44°.



146 SUN'S TRUE BEARING OR AZIMUTH,

LATITUDE 44°.



SUN'S TRUE BEARING OR AZIMUTH. 147



148 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 44°.



SUN'S TRUE BEARING OR AZIMUTH. 149

LATITUDE 44°.



150 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEAMING OB AZIMUTH. 151



152 SUN'S TRUE BEAMING OB AZIMUTH.

LATITUDE 46°.



SUN'S TRUE BEARING OR AZIMUTH. 153



154 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 46°.



SUN'S TRUE BEARING OB AZIMUTH. 155

LATITUDE 46'

Apparent

Time.

A.M.

h. m.
IX.
VIII.S6

32

4S

44
40

36

24
20
16

VIII.
VII. 56

4S
44
40

36
32

24
20
16

i2

VII.
VI. 36

32

44
40

36

24
20
46

12

VI.

DECXiNATioN— same Name as— latitude.

12°

ii6 ig

Il5 21

"4 24

ii3 28

112 33

III 39

no 4S

109 32

109 O

log 9
107 18

106 28

loS 38

104 49
104 o

13° 14°

ii5

"4
ti3

112

III

no

109
109'

log

107
106
loS

104
io3

io3

114 36

ii3 J9

112 43

III 47
1 1.0 52

109
IQg

109 58

5

12

II 107 20

106 29
io5 38

04 48

io3 58

io3 9
loz zi

15'^

ii3 43
1 12 46
III So

no 54
109 S9

109

ro8

107 20
106 28

io5 37

104 47
loj 5/

io3.

loz 19
loi 3i

io3 12 102 24
I02 25 lot 37
loi 38 100 So

100 Si

100 5

99 19

98 33

97 47
97 2

96 18

95 34

94 So

94
93 23

92 40

91 57

91 14
90 3

1

89 49
89 6

88 24

87 42
87 o

86 ig

85 37

84 55

84 i3

83 32

82 So

82 9

gi 28

ioo 3

99 17

98 3i

97 45
97 o

96 iS

95 3i

94 47
94 3

93 20
92 37

91 54

91 II

90 28

89 45

89 3

88 21

87 39

86 57
86 1

5

85 33

84 52

84 10

83 29

82 48
82 6

81 25

80 44

lOI



156 SUJVS TRUE BEARING OR AZIMUTH.

LATITUDE 45°.



SUN'S TRUE BEARING OR AZIMUTH. 157



158 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 45°.



SUN'S TRUE BEARING OR AZIMUTH. 159



160 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 45°;



SUJSrs TRUE BEARING OR AZIMUTH. 161



1(32 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 46°. |



SUN'S TRUE BEARING OR AZIMUTH. 163

LATITUDE 46°.



164 SUJSrS TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 163



166 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 46°.



SUN'S TRUE BEARING OR AZIMUTH. 167



168 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 46°.



SUN'S TRUE BEARING OR AZIMUTH. 169

LATITUDE 46°.



170 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 46°.



SUN'S TRUE BEARING OR AZIMUTH. 171



172 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 47°.



SUN'S TRUE BEARING OR AZIMUTH. 173

LATITUDE 47°.



174 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 175



176 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 47°.



SUN'S TRUE BEARING OR AZIMUTH. 177

LATITUDE 47°.



17& SUN'S TRU3 ^BEARMG OR AZIMUTH



SUN'S TRUE BEARING OR AZIMUTH^ 179

'
"



180 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 47°.



SUN'S TRUE BEARING OR AZIMUTH. 181

LATITUDE 47°,



'182 SUN'S TRUE BEARING OR AZIMUTH.



SUN'S TRUE BEARING OR AZIMUTH. 183

LATITUDE 48°.



184 SUJSrS TRUE BEARING OR AZIMUTH.

LATITUDE 48°.



SUN'S TRUE BEARING OR AZIMUTH. 185

LATITUDE 48'

Apparent

Time.

A.M.

DECLINATION— same Name as— latitude.

12 = 13° 14° 15° 16° 17 18° 19° 20° 21° 22° 23°

Apparent

Time,

P.M.

h. m.
IX.
VIII.56

52

4S

44
40

36

so
16

12
8
4

VIII.
VII. 36

32

4S
44

36
32

16

VII.
VI. 36

4i
40

36
32
2S

24
20
16

12
s
4

VI.

27
z8
3o

32

35

39

43

48
54

117
116

iiS

114
ii3

112

III

ill

1 10

109
108

107

106
io5

104

116

iiS

114

ii3

ii3

112

III

no
109

108

107
106

loS

104

04

116 5

ii5 6

114 8

ii3 10
112 i3

III 17

109
108

107
106

loS

o5

104
io3

ii5

114
ii3

112

III

no

109
108

107

106

loS

loS

104
12103
21 102

114
n3
112

III

no
109

108

107
106

106

loS

104

io3

102

33 101

112

III

no

109
108

107

ii3

112
III

no
109
108

107
106

106

loS

104
io3

102 36 loi

loi 45 100

100 55 100

5i 106

S7 106
3 loS

104
io3

in
no
109

108

107

107

106

io5

104

io3

102

loi

45 100

55 100

5 99

04 So

04
o3 10

02 21

01 32

00 44

99 56

99 9
98 21

97 34
96 47
96 I

95 iS

94 29

93 43

92 58

92 1

3

91 28

90 43
89 58

89 14

88 3o

87 45
87 I

86 17
85 33

84 49

84 6

83 22
82 38

81 54

104 4]io3

io3 14
102 24

loi 35

100 47
99 59

99 "
98 24

97 37

96 5o

96 3

95 '7

94 3i

93 45
93

92 15

91 3o

90 45

90 o

89 1

5

88 3i

87 47
87 3

86 19

85 35

84 5i

84 7

83 24
82 40
81 56

81 i3

102

lOI

100
100

99

98

97
96

96

95

94

93

92
92

iS 102

28

39

So

2

H
26

39
52

S

91 3i

90 46
90 I

89 17
88 32

87 48

87 4
86 20
85 36

84 53

84 9
83 25

82 42
81 58

81 iS

80 32

100

99
98

97
96
96

95

94
93

93

92
91

[lOI
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188 SUJVS TBUE BEARING OR AZIMUTH.

LATITUDE 48°.



SUJSrS TRUE BEARING OR AZIMUTH. i8d

LATITUDE 48°.
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LATITUDE 48°.
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LATITUDE 49°.



194 SUN'S TRUE BEARING OR AZIMUTH.
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196 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 49°.

Apparent

Time.

A.M.

DECLINATION— same Name as— latitude.

1° 2° 7° 8° 9° 10° 11°

Apparent

Time.

P.M.

h.

VI.
V.

u
40

36

20
16

V.

IV. 36

44
40

36

-16

IV.
III. 36

44
40

36

16

12
s

4

III.

go 89 20
88 35

Sun
rises
3''33''

sets
6^3'°

bears
88° 29'

88 41
87 S5

87 10

Sun
rises

3^31"
sets
ghpm

bears

86° S7'

88 Z

87 16
86 3i

85 46

Sun
rises

3'^ 46'"

sets

bears

8S°25'

87 22
86 37
85 52

85 7
84 21

Sun
rises

5'' 42°'

sets
gh ^§m

bears

8 3° 54.'

86 43
85 57
85 12

84 27
83 42
82 57

Sun
rises
gb gym

sets

6^ 23"

bears
82° 22'

86 3

85 18

84 33

83 48
83 3

82 18

81 32

Sun
rises

sets
gh 2{f-m

bears
80° 5o'

85 23

84 39
83 54

83 9
82 24.

81 39

80 54
80 8

Son
rises

3^ SS"
sets

6^32'"

bears

,79° 1
8'

84 44
83 59
83 14

8 2 29
81 44
80 59

80 14

79 29
78 44

77 59

Sun
rises

3^23"
sets

gh 37m

bears

77=45'

84 4
83 20

82 35

81 5o
Si 5

80 20

79 35

78 5o

78 5

77 »o
76 35

Sun
rises

sets

6^ 42"
bears

76° 12'

83 24
82 40
81 55

81 10

80 26

79 41

78 56

78 II

77 26

76 41
75 56

75 II

San
rises
gh ^gm

sets

6" 47"
bears

74° 39'

82 44
82 o
81 i5

80 3o

79 46

79 1

78 16

77 32

76 47

76
75 17

74 32

73 48

Sun
rises

3^S^
sets

6^ 32"
bears

73° 5'

h.

VI.

16

32

36
40
U
52
36

VII.

4
8

12
16

20

24
2S
32

36

40

44

^
36

VIII.

4
S

12

16

20

24

36

40

44

56

IX.

In North Latitude / ^^^"^ -Apparent Time is A.M. read the Azimuth from North to East.
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LATITUDE 49°.
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LATITUDE 49°.
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LATITUDE 50°.
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LATITUDE 50°.
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LATITUDE 60°.
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LATITUDE 50°.
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LATITUDE 50°.
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LATITUDE 50°.
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LATITUDE 50°.

Apparemt

Time.

A.M.

DBCiiiNATiON— Contrary Name to— latitude.

12= 18° 14 15° 16° 17 18° 19 20° 21° 22° 23

Apparent

Kme.

h. m.
IX.
VIII.06

52

4S

44
40

36
32
2S

16

12
S
4

VIII.
VII. 36

S2

4S

U
40

36

16

12
8
4

VII.
VI. 56

U
40

36
32

VI.

24
20
16

33 49
3z 55

32 1

3i 8

3o 16

zg 24

25 32

27 40
26 49

25 58

25 7
24 17

23 27
22 37
21 47

1 34
iJ3

I J2

i3i

i3o

129

129
128

127

126

125

124

124
123

122

18 i34 47
25 i33 54'

32>33 I

40 1 1 32 9
48 i3i 17
56 i3o 25

4;i29 3+
12 128 43

127 52

127 2

126 12

125 22

124 33

123 44
122 55

3220 58

20 9
19 20

i8 32

17 44-

16 56Ju7 3i

121

izo 43
|ii9 55

119 7
118 19

16

1 5 20

14 33

i3 46
12 59
12 12

II 26

10 39

09 S3

109 7

Sun
rises

6^59"
sets

bearK

io8°52'

116 44
ii5 56
iiS 9

114 22

ii3 35

112 48

112 2

III 16

Sun
rises

sets

^56''
bear^
IIO°29'

121

IZO

119 42
118 S4
118 6

117 '9
116 32

u5 4S

114 58

114 II

ii3 25

112 39

Sun
rises
^h gm

sets

4'' SI"
bears
112° 7'

i35 17

134 24
i33 32

i32 40
i3i 48
i3o 57

i3o 6

129 i5

128 24

127 34
126 44
125 55

125 6

124 17
123 28

l3S 45
i34 53

1 34 I

i33 10

i32 19
i3i 28

I Jo 37

129 47
12S S7

128 7

127 17
1x6 28

125 39
124 5o
124

i36 14
i35 22
i34 3i

i33 40
1 32 49
i3i 58

i3i 8

i3o 18

129 28

128 38

127 49
127 o

126 I

125 23

124 35

l36 43
i35 5i

i35 o

'34 9
i33 18

i32 28

i3i 38

i3o 48
129 59

129 10

128 2

127 32

126 44
125 56

125 8

37
i36

i3S

134
i33

l32

l32
i3i

i3o

129
128

128

127
126

!»5

'37
1.36

i35

i35

134
133

IJZ

i3i

i3i

i3o

129
128

127

127
iz6

i38

1 37
i36

i35

'34
i33

i33

l32
i3i

i3o

129

129

128

127
iz6

i3g

•37
i36

i3&
i35

1 34

i33

I 32

l32

i3i

i3o

129

128

128

127

122 40
121 52
121 4

120 16

119 28

i<8 41

117 54

"7 7
116

ii5 35

114 49
114 :

San
rises

sets

4'^ 46'

bears

ii3°45'

123 14
122 26
121 38

I20 5o
120 3

119 16

118 3o

"7 44
u6 58

116 12

Sun
rises

f'20^
sets

^40^^
bears

iiS°24'

123 48
123 o
122 i3

121 26

120 39
119 52

119 5

iig 19
H7 33

Sun
rises

7^25^
sets

4^35°'

bears
117° 3'

124 ="

123 34
122 47

122 o

121 l3

120 26

119 40
118 54

Sun
rises

7'' 31'"

sets

beats

ii8°44'

124 55

124
1*3 21

112 34
121 48

Sun
rises

sets

4'' 23"

bears

I2Q.°26'

125 28

124 4'
123 55

123 9

122 23

Sun
rises

7^43"
sets

4^1^^
bears
122° 9

126 2

125 i5

124 29

123 43

Sun
rises

sets

4*' 11"

bears
123=53'

126 35

125 49

Sun
rises

sets

4" 3"
bears

i25°38

139 2

i38 i3

'3? ^4

1 56 35

i35 46
134 58

134 10

i33 22
1 32 34

i3i 47
i3i o
i3o i3

129 26
128 40
127 54

-Sun
rises
511 2"

sets

3^ SS"
bears

I27''26'

h.

IV.

VI.

In South Latitude I
^^^'^ Apparent Time is A.M. read the Azimuthfrom South to East.

I „ PM. „ South to West.

2
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LATITUDE 61°.
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LATITUDE 51°.
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LATITUDE 51°. |
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LATITUDE 51°.
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LATITUDE 52°.
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LATITUDE 52°.
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LATITUDE 52°.
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LATITUDE 62°.
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LATITUDE 52°.
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LATITUDE 52°.
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LATITUDE 53°.
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LATITUDE 53°.
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236 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 53'

Apparent

Time.

A.M.

h.
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LATITUDE 53°.
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LATITUDE 53°.
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LATITUDE 53°.
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LATITUDE 53°,
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LATITUDE 54°.!



SUN'S TRUE BEARING. OR AZIMUTH^ 243

LATITUDE 54°.
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LATITUDE 54°.
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LATITUDE 54°.
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LATITUDE 55°.
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liATITUDE 55°. |
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LATITUDE 56°.
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LATITUDE 56°.
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LATITUDE 56°.



270 SUN'S TRUE BEARING OR AZIMUTH.
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LATITUDE 58°.



292 SUN'S TRUE BEARING OR AZIMUTH.

LATITUDE 59°.



SUN'S TRUE BEARING OR AZIMUTH. 293

LATITUDE 69°.
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LATITUDE 60°.

Apparent

Time.

A.M.

h. m.
IX.
VI11. 56

32

4S

44
40

36

24
20
16

12

VIII.
VII. 56

52

4S
44
40

36
32

20
16

13
8
4

VII.
VI. 56

52

4^
44
40

36
32

20
16

12
S

4

VI.

DECLINATION— contrary Name to — latitude.

12°

35 28

34 32
33 37

32 42
3i 47
3o 52

29 58

29 3

28 9

27 1

5

26 22

25 28

24. 35

23 41
22 48

13°

i35 49
1 34 5+
i33 59

i33 4
l32 9
i3

14° 15° ie°

i5 i3i

i3o 21

129 27
12S 33

i36 II

i35 16

134 22

i33 27
i32 33

i3o 45
129 5i

128 58

127 ^o 128 5

127 II

126 18

126 46
25 53

125
,1.
125 25

124 7 124 32

123 14 123 40
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LIST OF SAILING DIRECTIONS, &c, PUBLISHED
B^^ THE HYDROaRAPHIC DEPARTMENT OF
THE ADMIRALTY, DECEMBER, 1910.

Tide.

GENERAL.

Ocean passages for the World, 1st edition, 1895-

BRITISH ISLANDS.

Channel Pilot : Part I. South coast of England, 10th edition, 1908 -

II. Coast of Prance and the Channel Islands, 7th edition, 1906

Supplement, 1909 - ....
NoETH Sea Pilot : Part I. Eaeroes, Shetlands and Orkneys, 6th

edition, 1910 - - . . .

II. North and East coasts of Scotland, 6th edition, 1905 -

Supplement, 1908 .-...-
III. East coast of England, from Berwick to the North

Foreland, including the Rivers Thames and Medway, 7th edition,

1905 - ...
Revised Supplement, 1910 - . .

IV. Shores of the North Sea, from Dunkerque to the Skaw,

Finland, and the Gulf of Bothnia, 4th edition, 1904

Revised Supplement, 1910

NoEWAY Pilot : Part I. From the Naze to Christiania ; thence to the

Kattegat, 4th edition, 1907 - -

Supplement, 1909

II. From the Naze to North cape ; thence to Jacob river,

3rd edition, 1906 " " "

Supplement, 1908 ----..
* Under revision.

(7906) Wt, 28637—948/214. 5,000.-12/10. T.G.E.
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Title.

ARcnc.
Price,

Arctic Pilot : Vol. I. Comprising the Northern coasts of Russia, from «. d,

Voriema or Jacob river in Europe, to Cape North and the Wran-
gell islands in Asia, including a portion of the Arctic ocean

with the Barents, White and Kara Seas, 2nd edition, 1907 - 4

Supplement, 1909 - - - - - - 2

-II. Sailing directions for the Faeroe Islands, Iceland, Green-

land'sea, Spitzbergen and the East coast of Greenland, 1st edition,

1901 4

Supplement, 1908 - - - - - - 6

-III. Sailing directions for West coast of Greenland, Davis strait,

and BafBn bay, Hudson strait and bay. Smith sound and channels

to Polar sea, Lancaster and Melville sounds and passages among
the Parry islands, 1st edition, 1905 - - - - 5

Supplement, 1908 - - - - - - 4

ATLANTIC AND MEDITERRANEAN, &c,

France, Spain, and Portugal, West Coasts, Pilot for the, from
Ushant to Gibraltar, including Gibraltar Strait, and the African

coast from Jeremias anchorage to Ceuta, 7th edition, 1910 4

Meditebbanean Pilot : Vol. I. Comprising Gibraltar Strait, coast of

Spain, African coast from Cape Spartel to GuH of Gabes,

together with the Balearic, Sardinian, Sicilian, and Maltese

islands, 4th edition, 1905 - - - - 4

Supplement, 1908 - - - - - - 6

-II. Comprising coasts of France and of Italy to the Adriatic ;

African coast from Jerba to El Arish ; coasts of Karamania and
Syria. Together with the Tuscan archipelago, and islands of

Corsica and Cyprus, 4tii edition, 1905 - - - - 4

Revised Supplement, 1910 - - - - - 6

III. Comprising the Adriatic sea, Ionian islands, the coasts of

Albania and Greece to Cape Matapan ; also the Gulfs of Patrag

and Corinth, 4th edition, 1908 - - - - - 4

-IV. Comprising the Archipelago, with the adjacent coasts of

Greece and Turkey ; including also the island of Crete

Candia, 4th edition, 1908 - - - - - 4 6

Black Sea Pilot, comprising the Dardanelles, Sea of Marmara,
Bosporus, Black Sea and Sea of Azov, 6th edition, 1908 - - 3 6

EAST COASTS OF NORTH AMERICA AND WEST INDIES.

Newfoundland and Labradob Pilot, including the Strait of Belle

isle, 4th edition, 1907 ------
Supplement, 1910 .....

*Nova Scotia and Bay of Fundy, South-east Coast, Sailing direc-

tions, 5th edition, 1902 ------
Revised Supplement, 1908 . . . - ,

* Under Revision.
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Titte.

East Coasts of North Amemoa and West Indies—cowl. Price.

St. Lawrbnoe Pilot, comprising sailing direotions for the Gulf and s. d.

River St. Lawrence, including the Western side of Cabot strait, the
Strait of Belle isle, Chedabuoto bay, and the Gut of Canso, 7th
edition, 1906 - - - - - -60

Supplement, 1909 - - - - - - 6

Bast Coast oi' the United States Pilot : Part I. Prom West Quoddy
head to Bamegat inlet, New Jersey, including Grand Manan island,

2nd edition, 1909 - - - - - - - 5

n. Prom Bamegat inlet, New Jersey to Cape Canaveral,
Florida, 2nd edition, 1909 - - - - - - 3

West India Pilot : Vol. I. From Cape Orange in Brazil to Cape Sable

in Florida, with the adjacent islands, 6th edition, 1903 - - 4 6

Revised Supplement, 1909 - - - - - 6

n. Guiana and the Windward and Leeward islands from

Trinidad to Puerto Rico, 6th edition, 1909

-III. The islands of Santo Domingo-Haiti, Jamaica, and Cuba,

the Bahamas, and Bermuda islands, including Florida Strait and
south ooast, let edition, 1909 J5 U

SOUTH AMERICA, WEST COAST OP NORTH AMERICA, AND
PACIFIC OCEAN.

*SonTH America Pilot : Part I. East Coast of South America, from

Cape St. Roque to Cape Virgins, with the Falkland, South

Georgia, Sandwich, and South Shetland islands ; also the North

ooast from Cape St. Roque to Cape Orange, in French Guiana, 6th

edition, 1903 ----- - 4 6

Supplement, 1908 - - - - - - 8

-II. Comprising Magellan strait, Tierra del Puego, and West
Coast of South America from Cape Virgins to Panama bay,

• including the Galapagos islands, 10th edition, 1905 - - 3 6

Supplement, 1908 . - . . 4

Central America and the United States, West Coasts, Sailing

directions, 2nd edition, 1907 - 4 6

Supplement, 1909 .... - o 4

British Columbia Pilot. Coast of British Columbia from Juan de

, Puoa strait to Portland canal, together with Vancouver and

Queen Charlotte islands, 3rd edition, 1905 - - - 5 6

Supplement, 1907 - - - - 13

Alaska and Bering Sea Pilot, inoluding the North-east coast of

Siberia, 2nd edition, 1908 - - - - - - 7 6

* Under Eevision.
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TiUei

AFRICA. Price.

Africa Pilot : Part I. Sailing directions for the West Coast ot; Africa s. d.

from Cape Spartel to the River Cameroon, also the Azores, Madeira,

Canary, and Cape Verde islands, 7th edition, 1907 - - - 3

Supplement, 1909 - - - - - - 3

-II. Containing sailing directions for the West Coast of Africa

from Rio del Rey to False bay, including the islands of Ascension

and St. Helena, and the Tristan da Cunha, Gough and Bouvet
groups, 6th edition, 1910 - - -

^ 1 " ^

-III. South and Bast Coasts of Africa from the Cape of Good
Hope to Ras Asir '^(Cape Guardafui), including the Comoro
islands, 7th edition, 1906 . - - - - 3

Supplement, 1908 - - - - - - 3

INDIAN OCEAN, &o.

Red Ska and Gplf of Adbst Pilot, containing descriptions of the Suez
canal, the Gulfs of Suez and Akaba, the Red sea and Strait of

Bab-el-Mandeb, the Gulf of Aden with Sokotra and adjacent

islands, and the South-eastern coast of Arabia to Ras-al-Hadd,

6th edition, 1909 - - - - - - - 3 6

Pebsian Gulf Pilot, comprising the Persian Gulf, Gulf of Oman, and
Makran coast, 5th edition, 1908 - - 4

West Coast of India Pilot, including the Gulf of Manar, the Maldive
and Lacoadive islands, 5th edition, 1909 - - - - 3 6

Bay of Bengal Pilot. Sailing directions for the Coasts of Ceylon,

India, and Siam, from Colombo to Salang island ; with the

Nicobar and Andaman islands, 4th edition, 1910

Islands in the Southern Indian Ocean, westward of longitude
80° E., including Madagascar, 2nd edition, 1904 - - 4

Supplement, 1908 - - - - - -06

CHINA SEA, AUSTRALIA, NEW ZEALAND

China Sea Directory : Vol. I. Containing directions for" the

approaches to the China sea,by Malacca, Singapore, Sunda, Banka,
Gaspar, Carimata, Rhio, Berhala, and Durian straits, 5th edition,

1906 ... .... 3 6
Supplement, 1909 - ----04

-II. Containing directions for the navigation of the China sea

between Singapore and Hong-Kong, 5th edition, 1906 - - 3

Supplement, 1909 ... - 6

-III. Sailing directions for the coast of China, from Hong-
Kong and the Chu Kiang to the Yalu Kiang, including Pratas

island and reef, the North coast of Luzon, Babuyan and Batan
islands, Formosa island, the Bashi groups ; Yellow sea, and also

the Chu Kiang, Si Kiang, Min river, Yung river, Yangtse Kiang
and tributaries, Hwang Ho, Pei Ho, and Liau Ho, 4th edition, 1904 4

Revised Supplement, 1910 - - - - 1

* Under Bevision.
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TiUe. Price.

China Sea, Australia, New Zealand—cont. s. d,

Japan, Korea, and Adjacent Seas, Sailing directions from Yalu
river, the boundary between Korea and China, to the Komandorski
islands ; also the Ogasawara (Bonin) islands, &c., southward of

Japan, and the Kuril islands, 1st edition, 1904 - 5

Revised Supplement, 1909 - - - - 1

Eastern Archipelago : Part I. Comprising the Philippines, Sulu sea,

Sulu archipelago, North-east coast of Borneo, Celebes sea, North-

east coast of Celebes, Molucca and Gillolo passages, Banda
and Arafura seas. North-west and West coasts of New Guinea,

and North coast of Australia, 2nd edition, 1902 - - 4

Revised Supplement, 1909 - - - - - 9

II. Comprising the South-east coast of Sumatra, Java, Islands

east of Java, South and East coasts of Borneo, and Celebes

island, 2nd edition, 1904 .... 30
Revised Supplement, 1909 - - - - 4

Australia DiREoroRY : Vol. I. South and Bast coasts, from Cape Leeu-

win to Port Jackson, including Bass strait, and Tasmania, 10th

edition, 1907 - - - - - - - 4 6

Supplement, 1910 ... - - 4

II. Comprising the East coast from Port Jackson to Cape York,

Torres strait and approaches, Coral sea, and part of Carpentaria

gulf, 6th edition, 1907 .... 36
Supplement, 1910 . - - - - - 3

-III. North, North-west, and West coaets, from the GuU of

Carpentaria to Cape Leeuwin, with directions for passages through

the neighbouring seas, 4th edition, 1906 . . 3

Supplement, 1908 - - - - - - 6

New Zealand Pilot, including Kermadec and Chatham islands, and
the off-lying islands south-eastward and southward of New
Zealand, 8th edition, 1908 - - - - - 5

PACIFIC.

Pacimc Islands : Vol. I. (Western groups). Sailing directions for

the South-east, North-east, and North coasts of New Guinea,

also for the Louisiade, and Solomon islands, the Bismarck

archipelago, and the Caroline and Mariana islands, 4th edition,

1908 ... - - - 5 (5

-11. (Central groups). Sailing directions for Fiji, Tonga,

Samoa, Union, Phoenix, EUice, Gilbert, and Marshall groups.

New Caledonia, Loyalty, New Hebrides, Banks, Torres and Santa

Cruz islands, 4th edition, 1908 6

-III. (Eastern groups). Sailing directions for Tubuai, Cook,

and Society islands ; Tuamotu, or Low archipelago ; Marquesas, Line

islands, or scattered islands near the Equator, and Sandwich or

Hawaiian islands, 4th edition, 1909 - . - . 3

TABLES.

Towson's great circle tables 1

Sun's true bearing or azimuth tables (Burdwood) between the parallels

of 30° and 60° inclusive, 1894 - 4 6

* Under Revision.
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ADMIRALTY AGENT FOR THE SALE OF CHARTS.

London - - - J. D. Potter ... 145, Minories, E.G.

Sub-Agents. (In the United Kingdom.)
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South Shields
sottthampton

Sunderland

T. L. Ainaley

F. Smith & Son -

J. G. Fay & Co., Ltd.

J. J. Wilson & Son
T. Reed & Co.

Mill Dam.
23, Oxford Street.

80 & 90, High Street.

18 & 19, Hudson Road,

184, High Street West.

Adelaide (S. A.)

Amsterdam
Antwerp
Athens
Berlin
Bombay
Bremen
Brbmbbhavbn
Brisbane (Queensland)
Calcutta
Cape Town
Constantinoplb(Galata
Gibraltar
Hague, The
Hamburg

Havre
HOBABT (TaSMANTA)
Hong-Kong

L0UREN90 Marques
Malta
Melbourne -

Montreal
New York -

Nbwcastlb'(N.S.W.

)

Paris
Pbir^us
Port Elizabeth -

Port Natal
Port Said
Quebec
Rangoon
Rio db Janeiro
Saint John (N.B.)

Saint John's (New-
foundland)

Seattle (Wash.)
Shanghai

Singapore -

Sydney (N.S.W.)

Tokyo* (Japan)

Toronto (Canada)
Trieste

Vanoouvbr City (B.C.)

Victoria (B.C.)

Zanzibar

Sub-Agbnts. {Abroad.)

A. E. Sawtell

L. J. Harri

A. M. Floma«s
Const. Eleftheroudakis

D. Reimer
Lawrence & Mayo
W. Ludolph
W. Ludolph -

Watson, Ferguson & Co.

Jas. Murray & Co.

Mercer & Skaugen

I
Blair, Campbell & Co.

James Molinary
Van Cleef Brothers

Eckhardt & Meastorfi

Thos. Downie
Friederichsen & Co.

L. Croix

Walch & Sons

C. J. Gaupp & Co.

G. Falconer & Co.

A. W. Bayley & Co.

Collector of Customs
J. Donne & Son
Harrison & Co.

John Bliss & Co.

W. H. Sproull & Co.

Augustin Challamel

H. C. Decavalla

J. C. Juta & Co.

Lewis J. Wilson
Vella & Portelli -

T. J. Moore & Co. -

Lawrence & Mayo
D. Norris

A. B. Smalley & Son
Ayre & Son

Max Kuner -

Walter Dunn
Hirsbrunner & Co. -

Kelly & Walsh
Hon. Sec. and Treasurer

-

Turner & Henderson
Takata & Co.

Charles Potter

F. H. SohimpS -

Thomson Stationery Co., Ld.
Hibben & Co.

Port Officer

Divett Street, Port Adelaidet

Prins Hendiikhade, No. 90.

20, Nassau Street.

Place de la Constitution.

29, Wilhelmstrasae.

Esplanade.

6, Tannenstrasse.

72, Smidtstrasse.

Queen Street.

Government Place.

Dock Road.
British Oriental Bazaar.

Shipchandler. &e.

Libraries.

Steinhoft L
9, Stubbenhuk.

61, Neuer Wall.

15, Rue de Paris.

Merchants.

Alexandra Buildings.

Queen's Road, Central.

Booksellers, &o.

Custom House.

346, Little Collins Street.

• 53, Metcalfe Street.

128, Front Street.

99, Hunter Street.

17, Rue Jacob.

Shipchandler.^

Booksellers.

The Point.

Shipping Agents.

118 & 120, Mountain Hill.

8, Phayre Street.

28, Rua da Assemblea.

91, Prince William Street.

231, Water Street.

94, Columbia Street.

29, Kiangse Road.
I, Nankin Road.
Shipping Agents,

Sailors' Home.
16 & 18, Hunter Street.

Merchants.

85, Yonge Street.

II, Piazza della Borsa.

326, Hastings Street.

66, Government Street.

Port Office.

*iV^oi«.— The Agents in Tokyo for Japanese uharts are the Nippon-Yusen Kaisha.










