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TABLE 1.-UNITS OF MEASURE, ET(). 

ITS LIN RM 

aln lin 
feet 

1 mile - 80 cbaJns. 
,28Of 

UR . NITS OF AREA. 

acre- squar haIn 
- ,56O&--ref 

1 square mDe- 640 acres. 

EXPANSION OF STEEL TAPES. 

to pa of s tape! 0000 for 1 

CONVERSION TABLES. 

hai1l8 to Jut. Feet to chat:n8. 

1 100 1.5 
2 132 200 3.03030 
3 198 300 4.54546 
4 400 6. 
S SOO 7.5 
6 396 600 9.090II1 
7 462 700 10. Cl(WIR 
8 800 12.1 
9 900 

I 
13.6<. __ 

10 660 11,000 15.16152 

Links to Jut .• Fut to links. 

1 o. 1 1.6 
2 1.32 2 3.0 
3 198 3 
4 2 4 
II a. II 
6 3.96 6 9.1 
7 4.62 7 106 
8 6 8 
9 5 9 

10 11.60 10 15.2 

a oy' ''-'2 5 



TABLB 1.-RBDllClTION IN LATITllDB TO SOllTH 
BOllNDABY 01' TOWNSHIP. 

Miles. 

Oha. _0 __ 1_1_2 ___ 3 __ 4 __ 5_ 

, , , , , , 
0 0.0 0.9 1.7 2.6 3.5 4.3 

10 0.1 1.0 1.8 2.7 3.6 4.4 
20 0.2 1.1 2.0 2.8 3.7 4.6 
3D 0.3 1.2 2.1 2.9 3.8 4.7 
40 0.4 1.3 2.2 3.0 3.9 4.8 
50 0.5 L4 2.3 3.1 4.0 4.9 
60 0.6 1.5 2.4 3.2 4.1 5.0 
70 0.8 1.6 2.11 8.4 4.2 5.1 
80 0.9 1.7 2.6 3.5 4.3 5.2 

CORRECTIONS FOR CONVBRGENCY WITHIN A. TOWNSHIP. 

Lat. ImL 2ml. 3 mi. 4 mi. 5 mi. 

------------
• • , , , , , 

25 to 30 0 1 1 2 2 
3Oto3li 1 1 2 2 3 
3lito40 1 1 2 3 3 
40 to 45 1 2 2 3 4 
45 to 50 1 \I 3 4 5 
5Oto1i6 1 2 3 5 6 
Ii6to60 1 3 4 5 

I 
7 

60 to 65 2 3 Ii 7 8 
6lito70 2 4 6 8 10 

.-

TOWNSHIP DIAGRAli. 

1_6 
Ii 4 3 2 1 

7 8 9 10 11 12 

--
-;;I~ 

------
18 15 14 13 

~ ----
19 20 21 22 23 24 

----------f--

30 29 28 27 26 25 

!------- ----
31 32 33 34 35 36 
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TABLB '.-TBA VBBSB TABLB POB ftB ClOBBBClTIOlII 01' BUBO. LllIIBS. 

Dlltanee In chalnll. 
10 20 30 40 80 60 70 80 80 100 

O· Departure In links. 
I , 
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80 
1 0.3 0.6 0.9 1.2 1.5 1.7 2.0 2.3 2.6 2.9 119 
2 0.6 1.2 1.7 2.3 2.9 3.5 4.1 4.7 5.2 5.8 &8 
3 0.9 1.7 2.6 3.5 4.4 5.2 6.1 7.0 7.9 8.7 67 
4 1.2 2.3 3.5 4.7 5.8 7.0 8.1 9.3 10.5 11.6 66 
5 1.5 2.9 4.4 5.8 7.3 8.7 10.2 11.6 13.1 14.5 55 
6 1.7 3.5 5.2 7.0 8.7 10.5 12.2 14.0 15. 7 17.5 64 
7 2.0 4.1 6.1 8.1 10.2 12.2 14.3 16.3 18.3 20.4 liS 
8 2.3 4.7 7.0 9.3 11.6 14.0 16.3 18.6 20.9 23.3 ~ 
9 2.6 5.2 7.9 10.5 13.1 15. 7 18.3 20.9 23.6 26.2 51 

10 2.9 5.8 8.7 11.6 14.5 17.5 20.4 23.3 26.2 29.1 50 
11 3.2 6.4 9.6 12.8 16.0 19.2 22.4 25.6 28.8 32.0 49 
12 3.5 7.0 10.5 14.0 17.5 20.9 24.4 27.9 31.4 34.9 48 
13 3.8 7.6 11.3 15.1 18.9 22.7 26.5 30.3 34.0 37.8 47 
14 4.1 8.1 12.2 16.3 20.4 24.4 28.5 32.6 36.7 40.7 46 
15 4.4 8.7 13.1 17.5 21.8 26.2 30.5 34.9 39.3 43.6 45 
16 4.7 9.3 14.0 18.6 23.3 27.9 32.6 37.2 41.9 46.5 44 

I 17 4.9 9.9 14.8 19.8 24. 7 29.7 34.6 39.6 44.& 49.5 43 
18 5.2 10.& 15.7 20.9 26.2 31.4 36.7 41.9 47.1 ~.4 42 

I 
19 5.& 11.1 16.6 22.1 27.6 33.2 38.7 44.2 49.7 55.3 41 
20 5.8 11.6 17.5 23.3 29.1 34.9 40.7 46.5 52.4 &8.2 40 
21 6.1 12.2 18.3 24.4 3O./i 36.7 42.8 48.9 55.0 61.1 39 

I 
22 6.4 12.8 19.2 25.6 32.0 38.4 44.8 51.2 57.6 64.0 38 
23 6.7 13.4 20.1 26.8 33.5 40.1 46.8 53./i 80.2 66.9 37 

I 
24 7.0 14.0 20.9 27.9 34.9 41.9 48.9 55.9 62.8 611.8 36 
25 7.3 14.5 21.8 29.1 36.4 43.6 50.9 &8.2 55.4 72.7 811 
26 7.6 15.1 22.7 30.3 37.8 45.4 ~.9 80.5 68.1 75.6 34 

I 
27 7.9 15.7 23.6 31.4 39.3 47.1 55.0 62.8 70.7 78.5 33 
28 8.1 16.3 24.4 32.6 40.7 48.9 57.0 65.2 73.8 81.4 32 
29 8.4 16.9 25.3 33.7 42.2 50.6 59.0 67.5 7/i.9 84.4 31 

I 30 8.7 17.5 26.2 34.9 43.6 ~.4 61.1 611.8 78./i 87.3 80 

t 31 9.0 18.0 27.1 

!t.: I 
45.1 64.1 63.1 72.1 81.2 90.2 29 

32 9.3 18.6 27.9 46./i 55.8 65.2 74.5 83.8 93.1 28 ; 33 9.6 19.2 28.8 38.4 48.0 57.6 67.2 76.8 86.4 96.0 27 
34 9.9 19.8 29.7 39.6 49.5 59.3 611.2 79.1 89.0 98.9 26 
3Ii 10.2 20.4 30.5 40.7 50.9 61.1 71.3 81.4 91.6 101.8 25 
36 10.5 20.9 31.4 41.0 ~.4 62.8 73.3 83.8 94.2 104.7 24 
37 10.8 21.5 32.3 43.1 53.8 64.6 75.3 86.1 96.9 107.6 23 
38 11.1 22.1 33.2 44.2 55.3 66.3 77.4 88.4 99.5 110.5 22 
39 11.3 22.7 34.0 45.4 66.7 68.1 79.4 90.8 100.1 113.4 21 
40 11.6 23.3 34.9 46.5 &8.2 611.8 81.4 93.1 104.7 116.4 20 
41 11.9 23.9 35.8 47.7 611.6 71.6 83.5 I 95.4 107.3 119.3 19 
42 12.2 24.4 36.7 48.9 61.1 73.3 85.5 97.7 110.0 122.2 18 

I 43 12.1> 25.0 37.5 50.0 62.5 75.0 87.6 100.1 112.6 125.1 17 
I 44 12.8 25.6 38.4 51.2 64.0 76.8 89.6 100.4 115.2 128.0 16 , 45 13.1 26.2 39.3 ~.4 65.4 78.5 01.6 104.7 117.8 130.9 15 

46 13.4 26.8 40.1 53.5 66.9 80.3 93.7 107.0 120.4 133.8 14 
47 13.7 27.3 41.0 64.7 68.4 82.0 95.7 109.4 123.0 138.7 13 
48 14.0 27.9 41.9 55.8 611.8 83.8 97.7 111.7 125.7 139.6 12 
49 14.3 28./i 42.8 57.0 71.3 85.5 99.8 114.0 128.3 142.5 11 
50 14.5 29.1 43.6 &8.2 72.7 87.3 101.8 116.4 130.9 145.4 10 
51 14.8

1
29.7 44.5 59.3 74.2 89.0 103.8 118.7 133.5 148.3 9 

~ 15.1 30.3 45.4 60.5 75.6 90.8 10.'1.9 121.0 136.1 151.8 8 

t 
liS 15.4 30.8 46.2 61.7 77.1 92.5 107.9 123.3 138.7 164.2 7 
64 1/i.7 31.4 47.1 62.8 78.5 94.2 110.0 125. 7 141.4 157.1 6 
65 16.0 32.0 48.0 64.0 80.0 96.0 112.0 128.0 144.0 160.0 5 
66 16.3 32.6 48.9 65.2 81.4 97.7 114.0 130.3 146.6 162.9 4 
67 16.6 33.2 49.7 66.3 82.9 99.5 116.1 132.6 149.2 165.8 3 
&8 16.9 33.7 50.6 67.5 84.4 101.2 118.1 135.0 151.8 168.7 2 
119 17.2 34.3 51. Ii 68.6 85.8 103.0 120.1 137.3 164.5 171.6 1 
eo 17.5 34.9 ~.4 fill. ~ 87.3 104.7 122.2 139.6 167.1 174.5 0 

Latitude III lIDb. .. 
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! 
~ ~ .. 

1 
~ .. 

/1 
~ .. i I f I I I I Lat. La Dep. 

--- -- - ----
1.00 1. 01 1 0.01 
2.00 2. 02 0.03 

3 3.00 0.01 3.00 0.03 3.00 O.CK 3 
4 4.00 0.02 4.00 0.03 4.00 0.05 4 
5 5.00 0.02 5.00 O.CK 5.00 0.07 5 
6 6.00 0.03 6.00 0.05 6.00 O.IM! 6 
7 7.00 0.03 7.00 0.06 7.00 O.W 7 

8.00 8. 07 0.10 
9.00 9. 1M! 0.12 

10.00 10. 09 1 0.13 

11.00 11. 10 1 0.14 
12 12.00 0.05 12.00 0.10 12.00 0.16 12 
13 13.00 0.06 13.00 0.11 13.00 0.17 13 
14 14.00 0.06 14.00 0.12 14.00 0.18 14 
15 15.00 0.07 15.00 0.13 15.00 0.20 15 
16 16.00 0.07 

I 
16.00 0.14 16.00 0.21 16 

17 17.00 007 17.00 015 1700 0.22 17 
18.00 18. 16 1 0.24 
19.00 19. 17 1 0.25 
20.00 20. 17 20 0.26 

21.00 
0:10 

21. .18 2. 0.27 
22 22.00 22.00 0.19 22.00 0.29 22 
23 23.00 0.10 23.00 0.20 23.00 0.30 23 
24 24.00 0.10 

I 
24.00 0.21 24.00 0.31 24 

25 25.00 0.11 25.00 0.22 25.00 0.33 25 
26 26.00 011 26.00 023 2600 0.34 26 

27.00 27. 24 27 0.35 
28.00 

I 

28. 24 28 0.37 
29.00 29. 25 29 0.38 
30.00 30. 26 30 0.39 

31 31.00 0.14 31.00 0.27 31.00 0.41 31 
I 32 32.00 0.14 I 32.00 0.28 32.00 0.42 32 

33 33.00 0.14 33.00 0.29 33.00 0.43 33 ! 

34 34.00 0.15 34.00 0.30 34.00 0.45 34 I 
35 35.00 0.15 35.00 0.31 35.00 0.46 35 I 

36.00 36. 31 36 0.47 
37.00 37. 32 37 0.48 
38.00 38. 33 38 0.50 
39.00 39. 34 39 0.51 
40.00 40. 35 40 0.52 

41 41.00 0.18 41.00 0.36 41.00 0.54 41 
42 42.00 0.18 42.00 0.37 42.00 0.55 42 
43 I 43.00 0.19 43.00 0.38 43.00 0.56 43 
44 44.00 0.19 44.00 0.38 44.00 0.58 44 

45.00 45. 39 4 0.59 
46.00 46. 40 46 0.60 
47.00 47. 41 4 0.62 
48.00 48. 42 48 0.63 
49.00 49. 43 4 0.64 

50 50.00 

I 

0.22 50.00 

I 

0.44 50.00 I: 50 

8 Dep. Lat. Dep. Lat. Dep. 

--- -I- -- - "-
I 

8 



t:::I ~'. ~ .. ~ •. t:::I 

f f Lat. Dep. 1M. Dep. Lat. Dep. 

61 61.00 0.22 61.00 O.tII 61.00 0.67 61 
52 52.00 0.23 52.00 o.tII 52.00 0.68 52 
53 53.00 0.23 113.00 0.46 53.00 O.eII 113 
114 114.00 0.24. 114.00 0.47 114.00 0.71 M 
M M.OO 0.24. M.OO 0.48 M.OO 0.72 M 
66 66.00 0.24. 66.00 0.411 66.00 0.73 66 
57 57.00 0.25 57.00 0.00 57.00 0.75 57 
68 68.00 0.25 68.00 0.61 67.99 0.76 68 
511 511.00 0.26 l1li.00 0.51 68.99 0.77 l1li 
00 00.00 0.26 00.00 0.52 511.99 0.79 00 

61 61.00 0.27 61.00 0.53 00.99 0.80 61 
62 62.00 0.27 62.00 O.M 61.99 0.81 62 
63 63.00 0.27 63.00 O.M 62.99 0.82 63 
64 64.00 0.28 64.00 0.66 63.99 O.M 64 
65 65.00 0.28 65.00 0.57 64.99 0.85 65 
66 66.00 0.211 66.00 0.68 65.99 0.86 66 
67 67.00 0.211 67.00 0.68 66.99 0.88 67 
68 68.00 0.30 68.00 0.511 67.99 0.89 68 
69 69.00 0.30 ell. 00 0.00 68.99 0.90 ell 
70 70.00 0.31 70.00 0.61 ell. 99 0.92 70 

71 71.00 0.31 71.00 0.62 70.99 0.93 71 
72 72.00 0.31 72.00 0.63 71.99 0.94 72 
73 73.00 0.32 73.00 0.64 72.99 0.96 73 
74 74.00 0.32 ?f. 00 0.65 73.99 0.97 74 
75 75.00 0.33 75.00 0.65 74.99 0.98 75 
76 76.00 0.33 76.00 0.66 75.99 0.99 76 
77 77.00 0.34 77.00 0.67 76.99 1.01 17 
73 73.00 0.34 73.00 0.68 77.99 1.02 73 
79 79.00 0.34 79.00 O.eII 73.99 1.03 79 
80 80.00 0.35 80.00 0.70 79.99 1.05 80 

81 81.00 0.35 81.00 0.71 80.99 1.06 81 
82 82.00 0.36 82.00 &.72 81.99 1.07 82 
83 83.00 0.36 83.00 0.72 82.99 1.09 83 
M M.OO 0.37 114.00 0.73 83.99 1.10 84 
85 85.00 0.37 86.00 0.74 84.99 1.11 85 
86 86.00 0.38 86.00 0.75 85.99 1.13 88 
IrT 1rT.00 0.38 1rT.00 0.76 86.99 1.14 IrT 
88 88.00 0.38 88.00 0.77 1rT99 1.15 88 
89 89.00 0 •• 88.00 0.78 88.99 1.16 88 
90 90.00 0 •• fIO.OO 0.79 89.99 1.18 flO 

91 91.00 0.40 01.00 0.79 90.99 1.19 01 
92 92.00 0.40 92.00 0.80 91.99 1.20 92 
93 93.00 0.41 •• 00 0.81 92.99 1.22 fIB 
94 94.00 0.41 94.00 0.82 93.99 1.23 IN 
95 95.00 0.41 .. 00 0.83 94.99 1.24. t6 
96 96.00 0.42 96.00 o.M 95.99 1.26 06 
97 97.00 0.42 97.00 0.85 96.99 1.27 97 
98 98.00 0.43 18.00 0.86 97.99 1.28 til 
99 99.00 0.43 111.00 0.86 98.99 1.30 18 

100 100.00 0.44 100.00 0.87 99.99 1.31 100 

-
8 Dep. Lat. Dep. . Lat. Dep . Lat. j I ~'. ~'. 89~·. r::I 
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TABLB f.-TRA. VBRSE TABLE. 

tI 10. 1~0. 1~0. I 1,,0. tI 
II" I f J Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

---------------------
I 1.00 0.02 1.00 0.02 1.00 0.03 1.00 0.03 1 
2 2.00 0.03 2.00 0.04 2.00 0.06 2.00 0.06 2 
3 3.00 0.06 3.00 0.07 3.00 0.08 3.00 0.09 3 
4 4.00 0.07 4.00 0.09 4.00 0.10 4.00 0.12 4 
6 S.OO 0.09 S.OO 0.11 6.00 0.13 6.00 0.15 5 
6 6.00 0.10 6.00 0.13 6.00 0.16 6.00 0.18 6 
7 7.00 0.12 7.00 0.16 7.00 0.18 7.00 0.21 7 
8 8.00 0.14 8.00 0.17 8.00 0.21 8.00 0.24 8 
9 9.00 0.16 9.00 0.20 9.00 0.24 9.00 0.27 9 

10 111.00 0.17 10.00 0.22 10.00 0.26 10.00 0.31 10 

11 11.00 0.19 11.00 0.24 11.00 0.29 10.99 0.34 11 
12 12.00 0.21 12.00 0.26 12.00 0.31 11.99 0.37 12 
13 13.00 0.23 13.00 0.28 13.00 0.34 12.99 0.40 13 
14 14.00 0.24 14.00 0.31 14.00 0.37 13.99 0.43 14 
16 16.00 0.26 16.00 0.33 14.99 0.39 14.99 0.46 15 
16 16.00 0.28 16.00 0.35 16.99 0.42 16.99 0.49 16 
17 17.00 0.30 17.00 0.37 16.99 0.45 16.99 0.52 17 
18 18.00 0.31 18.00 0.39 17.99 0.47 17.99 0.65 18 
19 19.00 0.33 19.00 0.41 18.99 0.00 18.99 0.68 19 
20 20.00 0.35 20.00 0.44 19.99 0.52 19.99 0.61 20 

21 21.00 0.37 21.00 0.46 20.99 0.65 20.99 0.64 21 
22 22.00 0.38 21.99 0.48 21.99 0.68 21.99 0.67 22 
23 23.00 0.40 a99 0.00 22.99 0.60 22.99 0.70 23 
24 24.00 0.42 23.99 0.52 23.99 0.63 23.99 0.73 24 
25 26.00 0.44 24.99 0.65 24.99 0.65 24.99 0.76 25 
26 26.00 0.45 26.99 0.67 26.99 0.68 26.99 0.79 26 
27 27.00 0.47 26.99 0.511 26.99 o.n 26.99 0.82 'l1 
28 28.00 0.49 27.99 0.61 27.99 0.73 27.99 .0.86 28 
29 29.00 0.51 28.99 0.63 28.99 0.76 28.99 0.89 29 
30 30.00 0.52 29.99 0.65 29.99 0.79 29.99 0.92 30 

31 31.00 0.54 30.99 0.68 30.99 0.81 30.99 0.95 31. 
32 32.00 0.66 31.99 0.70 31.99 0.84 31.99 0.98 32 
33 32.99 0.68 32.99 0.72 32.99 0.86 32.98 1.01 33 
34 33.99 0.511 33.99 0.74 33.99 0.89 33.98 1.04 34 
35 34.99 0.61 34.99 0.76 34.99 0.92 34.98 1.07 35 
36 36.99 0.63 36.99 0.79 36.99 0.94 36.98 1.10 36 
37 36.99 0.65 36.99 0.81 36.99 0.97 36.98 1.13 37 ; 

38 37.99 0.66 37.99 0.83 37.99 0.99 37.98 1.16 38 
39 38.99 0.68 38.99 0.85 38.99 1.02 38.98 1.19 39 
40 39.99 0.70 39.99 0.87 39.99 1.06 39.98 1.22 40 

41 40.99 0.72 40.99 0.89 40.99 1.07 40.98 1.25 41 
42 41.99 0.73 41.99 0.92 41.99 1.10 41.98 1.28 42 
43 42.99 0.76 42.99 0.94 42.99 1.13 42.98 1.31 43 
44 43.99 0.77 43.99 0.96 43.98 1. IS 43.98 1.34 44 
45 44.99 0.79 44.99 0.98 44.98 1.18 44.98 1.37 45 
46. 46.99 0.81 46.99 1.00 46.98 1.20 46.98 1.40 46 
47 46.99 0.82 46.99 1.03 46.98 1.23 46.98 1.44 47 
48 47.99 0.84 47.99 1.06 47.98 1.26 47.98 1.47 48 
49 48.99 0.86 48.99 1.07 48.98 1.28 48.98 1.00 49 
00 49.99 0.87 49.99 1.09 49.98 1.31 49.98 1.63 00 

I----------I----------

j Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. j 
89°. ~o. SSHo. ~ .. ~ ~ 

I 
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TABU 

1°. 13-( 1"°. 

I 

11 
Let. Dep. Let. Dep. Let. Dep. Let. Dep. 

----I---I-------f---

51 1iO.99 0.89 50.99 1.11 50.98 1.34 50.98 1.56 51 
52 51.99 0.91 51.99 1.13 51.98 1.36 51.98 1.09 52 
63 52.99 0.92 52.99 1.16 52.98 1.39 52.98 1.62 63 
M 63.99 0.94 63.99 1.18 63.98 1.41 63.97 1.65 M 
65 M.99 0.96 M.99 1.20 M.98 1.44 M.97 1.68 65 
56 55.99 0.98 65.99 1.22 55.98 1.47 55.97 1. n. 56 
57 56.99 0.99 56.99 1.24 56.98 1.49 56.97 1.74 57 

99 1.01 57.99 , 1.52 57.97 1.7 
99 1.03 58.99 , I.M 58.97 1. 
99 1.05 59.99 1.57 09.97 1. 

99 1.06 60.99 1.60 60.91 1. 
99 1.08 61.99 1.62 61. 97 1. 
99 1.10 62.99 ' 1.65 62.97 1. 
99 1.12 63.98 1.68 63.97 1.9 
99 1.13 64.98 1.70 64.97 1. 
99 1.15 65.98 1.73 65.97 2. 

67 66.99 1.17 66.98 I. 461 66.98 1.75 66.97 2.05 67 
68 67.99 1.19 67.98 1.48 67.98 1. 78 67.97 2.08 68 
69 68.99 1.20 68.98 

t~1 
68.98 1.81 68.97 2.11 69 

70 69.99 1.22 69.98 69.98 1.83 69.97 2.14 70 

71 70.99 1.24 70.98 1.65 70.98 1.86 70.97 2.17 71 
72 71.99 1.26 71.98 1. 57 ' 71.98 1.88 71. 97 2.20 72 
73 72.99 1.27 72.98 1.09 I 72.97 1.91 72.97 2.23 73 
74 73.99 1.29 73.98 1.61 73.97 1.94 73.97 2.26 74 
75 74.99 1.31 74.98 ~.~ I 74.97 1.96 74.97 2.29 75 
76- 75.99 1.33 75.98 7597 1.99 75.96 2.32 76 

99 1.34 76.98 2.02 76.96 2. 
99 1.36 77.98 i 2.04 77.96 2. 
99 1.38 78.98 I 2.m 78.96 2.4 
99 1.40 79.98 I 2.09 79.96 2. 

I 

99 1.41 80.98 i 2.12 80.96 2.4 
99 1.43 81.98 I 2.15 81.96 2. 
99 1. 45 82.98 ! 2.17 82.96 2. 
99 1.47 83.98 : 2.20 83.96 2.5 
99 1.48 84.98 

1:88 
2.23 84.96 2. 

86 85.99 1.50 85.98 85.97 2.25 85.96 2.63 86 
87 86.99 1.52 86.98 1.90 86.97 2.28 !!6.96 2.66 87 
88 87.99 I.M 87.98 1.92 87.97 2.30 87.96 2.69 88 

'89 88.99 1.65 88.98 1. 94 88.97 2.33 88.96 2.72 89 
90 89.99 1.57 89.98 1.96 89.97 2.36 89.96 2.75 90 

91 90.99 1.59 90.98 1.99 90.97 2.38 90.96 2.78 91 
92 91.99 1.61 91.98 2.01 91.97 2.41 91.96 2.81 92 
93 92.99 1.62 92.98 2.03 92.97 2.43 92.96 2.84 93 

I 94 93.99 1.64 93.118 2.05 93.97 2.46 93.96 2.87 94 
99 1.66 94.98 , 2.49 94.96 2. 
99 1.68 95.98 2.51 95.96 2. 
99 1.69 96.98 2.M 96.95 2. 
99 1.71 97.98 2.57 97.95 2. 
98 1.73 98.98 2.59 98.95 3. 
98 1.75 99.98 2.62 99.95 3. 

---- ------
Let. Dep. at. Dep. Lat 

I .!I I 80°. ~o. II 88J.i°. 883-(0. I I I=l I=l 
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i. \-.,---20
• II 2J(°. 2}i°. II ~o. I S! 

~ Lat I De -La-t.--;-De-P.-ll--La-t---;"'"I -De- Lat I Dep. I i 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
13 
34 
&Ii 
36 
87 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

8.99 
9.99 

10.99 
11.99 
12. 99 
13. 99 
14. 99 
15. 99 
16. 99 

26.98 
27.98 
28.98 
29.98 

30.98 
31.98 
32.98 
33.98 
34.98 

44.97 
4&97 
46.97 
47.97 
48.97 
49.97 

0.31 
0.35 

0.38 
0.42 
0.45 
0.49 
0.52 
0.56 
0.59 

0.94 
0.98 
1.01 
1.05 

1.08 
1.12 
1.15 
1.19 
1.22 1 

1.57 
1.61 
1.64 
1.68 
1.71 
1.74 

1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
6.99 
7.99 
8.99 
9.99 

10. 99 
11.99 

[
12. 99 
13. 99 
14. 99 

Itt: 
7.99 
8.99 
9.98 

20.98 
1.98 

22.98 
23.98 
4.98 

25.98 
26.98 
27.98 
28.98 
29.98 

30.98 
31.98 
32.97 
33.97 
34.97 
M97 
36.97 
37.97 
3&97 
39.97 

40.97 
41.97 
42.97 
43. 97 
44.97 
46.96 
46.96 
47.96 
48.96 
49.96 

0.04 
0.08 
0.12 
0.16 
0.20 
0.24 
0.27 
0.31 
0.35 
0.39 

0.43 
0.47 I 
0.51 
0.55 
0.59 
0.63 
0.67 
0.71 
0.75 
0.79 

0.82 
0.86 
0.90 
0.94 
0.98 
1.02 
1.06 
1.10 
1.14 
1.18 

1.22 
1.26 
1.30 I 
1.33 
1.37 
1.41 
1.45 
1.49 
l.lia 
1.57 

1.61 
1.65 
1.69 
1.73 
1.77 
1.81 
1.85 
1.88 
1.92 
1.96 

1. 
2. 
3. 
4. 
5. 
5. 
6. 
7. 
8.99 
9.99 

10.99 
11.99 
12. 99 
13. 99 
14. 99 
15. 98 
16. 98 
17.9 
18. 9 
19. 

20.9 
21.9 
22.9 
23. 
24.9 
25.9 
26.97 
27.97 
28. 97 
29.97 

30.97 
31.97 
32.97 
33.97 
34.97 
M9 
36. 
37. 
38. 
39. 

4D. 
41. 
42. 
43. 
44.96 
45.96 
46.96 
47.95 
48.95 
49.95 

0.39 
0.44 

0.48 
0.52 
0.57 
0.61 
0.65 

~~~ I 

1.18 
1.22 
1.26 
1.31 

1.35 
1.40 
1.44 
1.48 
1.53 

1.96 
2. 01 
2.05 
2.09 
2.14 
2.18 

8.99 
9.99 

10. 99 
11.99 
12. 99 
13. 98 
14. 98 
15. 98 
16. 98 

26.97 
27.97 
28.97 
29.97 

30.96 
31.96 
32.96 
33.96 

1 34. 96 

44.95 
46.95 
46.95 
47.94 
48.94 
49.94 

--1-
0.05 
0.10 
0.14 
0.19 
0.24 
0.29 
0.34 
0.38 
0.43 
0.48 

0.53 
0.58 
0.62 
0.67 
0.72 
0.77 
0.82 
0.86 
0.91 
0.96 

1.01 
1.06 
1.10 
1.15 
1.20 
1.25 
1.30 
1.34 
1.39 
1.44 

1.49 
I.M 
1.58 
1.63 
1.68 
1.73 
1.78 
1.82 
1.87 
1.92 

1.97 
2.02 
2.06 
2.11 
2.16 
2.21 
2.25 
2.30 
2.35 
2.40 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
&Ii 
36 
37 
as 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
88 

---------------- ------1-
j Dep. Lat. I· Dep. Lat. Dep. Lat. Dep. Lat. i 
! 87Uo• ° I 



- ---
20. 0 t:;j 

--- ---- -- - - j Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

---------------------
51 1iO.97 1.78 1iO.96 2.00 1iO.95 2.22 1iO.94 2.~ 61 
62 51.97 1.81 51.96 2.04 51.95 2.27 51.94 2.49 62 

97 1.85 2.08 2.31 62 54 63 
97 1.88 2.12 2.36 63 69 54 
97 1.92 2.16 2.40 54. 64 65 
97 1.96 2.20 2.44 65 69 66 
97 1.99 2.24 2.49 66 3 67 

58 67.96 2.02 51.96 2.28 57.94 2.63 57.93 2.78 58 
69 58.96 2.06 58.96 2.32 58.94 2.57 58.93 2.83 69 
60 69.96 2.09 69.96 2.36 69.94 2.62 59.93 2.88 60 

61 60.96 2.13 60.96 2.39 60.94 2.66 60.93 2.93 61 
96 2.16 2.43 2.70 61 7 62 
96 2.20 2.47 2.75 62 02 63 
96 2.23 2.61 2.79 63 m 64 
96 2.27 2.65 2.84 64 2 65 
96 2.30 2.69 2.88 65 7 66 

7 66.96 2.34 66.96 2.63 66.94 2.92 66.92 3. 1 67 
88 67.96 2.37 67.95 2.67 67.94 2.97 67.92 3.26 68 
69 68.96 2.41 68.96 2.71 68.93 3.01 68.92 3.31 69 
70 69.96 2.44 69.96 2.75 00.93 3.05 69.92 3.36 70 

71 7096 2.48 7095 2.79 7093 3.10 7092 341 71 
96 2.51 2.83 3.14 71 ~ 72 
96 2.65 2.87 3.18 72 50 73 
96 2.58 2.91 3.23 73 65 74 
95 2.62 2.94 3.27 74 60 75 

.95 2.65 2.98 
76:93 

3.32 75. .65 76 
77 76.96 2.69 76.94 3.02 3.36 76.91 3.00 77 
78 77.96 2.72 77.94 3.06 77.93 3.40 77.91 3.74 78 
79 78.96 2.76 78.94 3.10 78.92 3.45 78.91 3.79 79 
80 79.95 2.79 79.94 3.14 79.92 3.49 79.91 3.84 80 

95 2.83 3.18 3.63 80 89 81 
96 2.86 3.22 3.&8 111 3 82 
96 2.90 3.26 3.62 82 98 83 
95 2.93 3.30 3.66 83 03 t 96 2.97 3.34 3.71 84 08 

86 85.96 3.00 85.93 3.38 !IS. 92 3.75 85.90 4.13 86 
~ 86.96 3.04 86.93 3.42 86.92 3.79 86.90 4.17 87 
88 87.95 3.m 87.93 3.45 87.92 3.84 87.90 4.22 88 
89 88.95 3.11 88.93 3.49 88.92 3.88 88.90 4.27 Bll 90 89.96 3.14 89.93 3.63 89.91 3.93 89.90 4.32 

95 3.18 3.57 3.97 90 7 91 
94 3.;1 3.61 4.(l1 91 1 02 
94 3.25 3.65 4.06 02 46 ~ 
94 II. lIS 3.69 4.10 93 1 94 

95 94.94 3.32 94.93 3. '73 94.91 4.14 94.89 4.,0;6 95 
96 95.94 3.35 95.93 3.77 95.91 4.19 95.89 4.01 06 
97 96.94 3.39 96.93 3.81 06.91 4.23 06.89 4.65 97 
118 97.94 3.42 97.92 3.85 97.91 4.27 97.89 4.70 98 
99 98.94 3.46 98.92 3.89 98.91 4.32 98.89 4.75 GIl 

94 11.49 3.93 4.36 99 80 100 

I- - -- --- - -- I-

j Lat. Let. Let. De j 
I 880• Ii 87'",0. 87~0. 87~0. Q 
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BLE fo- B TABLII 

t=' ~\ 3Uo. 3Jio. 3"A·· r I f I 
Lat. Lat. De Dep. Dep. 

------
1.00 1.00 0 00 0.06 0.06 
2.00 2.00 0 00 0.12 0.13 

3 3.00 0.16 3.00 0.17 !I 2.99 0.18 2.99 0.20 3 
4 3.99 0.21 3.99 0.23 I 3.99 0.24 3.99 0.26 4 
5 4.99 0.26 4.99 0.28 , 4.99 0.31 4.99 0.33 5 
6 5.99 0.31 5.99 

0. 341 1 
5.99 0.37 5.99 0.39 6 

7 6.99 0.37 6.99 0.40 6.99 0.43 6.99 0.46 7 
7.99 7.99 0 99 0.49 0.52 
8.99 8.99 0 98 0.55 0.59 
9.99 9.98 0 98 0.61 0.65 

10.98 10.98 g. 68 1 1 

98 0.67 0.72 
12 11.98 0.63 11.98 11.98 0.73 11.97 0. 78 1 

12 
13 12.98 0.68 12.98 0.74. ' 12.98 0.79 12.97 0.85 13 
14 13.98 0.73 13.98 0.79 I! 13.97 0.85 13.97 0.92 1 14 
15 14.98 0.79 14.98 0.85 .; 14. 97 0.92 14.97 0.98 : 15 
16 15.98 0.84 15.97 0.91 Ii 15.97 0.98 15.97 1.05 . 16 

16.98 16.97 0 97 1.04 1.11 
17.98 17.97 1 97 1.10 1. 18 
18.97 18.97 1 96 1.16 1.24 
19.97 19.97 1 96 1.22 1.31 

21 20.97 1.10 I 20.97 1.19 20.96 1.28 20.96 1.37 21 
22 21. 97 1.15 21.96 1.25 21.96 1.34 21. 95 1. 44 22 
23 22.97 

1.
20

1 

22.96 1.30 22.96 1.40 22.95 1.50 23 
24 23.97 1.26 23.96 1.36 23.96 1. 47 2.3.95 1.57 24 
25 24.97 1.31 24.96 1.42 24.95 1.53 24.95 1.64 25 

25.96 25.96 1 95 1. 59 1.70 
26.96 26.96 1 95 1.65 1. 77 
27.96 27.95 1 95 1.71 1.83 
28.96 28.95 1 95 1. '/7 1.90 
29.96 29.95 1 94 1.83 1.96 

1.62 1.76 30.94 
I 

30.93 
2. 03 1 

31 30.96 30.95 1.89 I 31 
32 31. 96 1.67 31.95 1.81 31. 94 ~:Xr I 31.93 2.09 32 
33 32.95 1.73 32.95 1.87 32.94 32.93 2.16 33 
34 33.95 1. 78 33.95 1.93 33.94 2.08 33.93 2.22 34 

34.95 34.94 1 93 2.14 2.29 
35.95 35.94 2 93 2.20 2.35 
36.95 36.94 2 93 2.26 2. 42 
37.95 37.94 2 93 2.32 2.49 
38.95 38.94 2 93 2.38 2.55 

40 39.95 2.09 39.94 2.27 39.93 2.44 I 39.91 2.62 40 

41 40.94 2.15 40.93 2.32 40.92 2.50 ' 40.91 2.68 41 
42 41.94 2.20 41. 93 2.38 41. 92 

2. 56
1 

41.91 2.75 42 
43 42.94 2.25 42.93 2.44 42.92 2.63 42.91 2.81 43 
44 43.94 230 43.93 249 4392 2.69 4391 2.88 44 

44.94 44.93 2 92 2.75 2.94 
45.94 45.93 2 91 2.81 3.01 
46.94 46.92 2 91 2.87 3.07 
47.93 47.92 2 91 2.93 3.14 
46.93 -;;j ,,~ • I" 2.99 . 3.20 

50 49.93 2.62 49.92 ~ 49.91 3.05 49.89 3.27 50 

------
8 Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. ! 

87· ~o. 86Ji·o ° .. 
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T.&8LB 4.-TUVEIISB T.&8LB. 

t:I 3"'. 3,,°. I -'W· 
I 

~ .. 
J 

Ill' 

J lAt. Dep. Lat. Dep. I Lat. Dep. Lat. Dep. 

-------- ----
61 60. 93 2. 67 60.92 2.89 60. 90 3.1l 60.89 3.34 51 
52 61.93 2. 72 51. 92 2. 95 51. 90 3.17 61. 89 3.40 52 
53 52.93 2.77 52.91 3.00 52. 90 3.24 52.89 3.47 53 
54 53.93 2.83 53. 91 3.06 53. 90 3.30 53.88 3.53 54 
55 64.92 2.88 64.91 3. 12 54. 90 3. 36 64.88 3.00 55 
66 56.92 2.93 56. 91 3.17 55.90 3. 42 56.88 3. 66 66 
57 66.92 2. 98 66.91 3. 23 66.89 3.48 66. 88 3. 73 57 
68 57. 92 3.04 67.91 3.29 57. 89 3.54 57.88 3. 79 68 
59 58.92 3.09 58. 91 3.34 68.89 3.00 58.87 3.86 69 
00 59.92 3.14 69. 90 3. 40 59. 89 3.66 59.87 3. 92 00 

61 00.92 3.19 00. 90 3. 40 60.89 3. 72 00.87 3.99 61 
62 61.92 3. 24 61.90 3.51 61. 88 3. 79 61. 87 4.05 62 
63 62.91 3. 30 62.90 3.57 62. 88 3.85 62. 87 4.12 63 
64 63.91 3. 35 63. 90 3. 63 63.88 3. 91 63. 86 4.19 64 
85 64. 91 3.40 64.90 3.69 64.88 3. 97 64.86 4.25 65 
66 65. 91 3. 45 65.89 3. 74 65.88 4. 03 65.86 4.32 66 
67 66. 91 3.51 66.89 3.80 66. 88 4.09 66.86 4. 38 67 
68 67.91 3. 66 67.89 3.86 67.87 4. 15 67. 85 4.45 68 
69 68.91 3. 61 68.89 3.91 68.87 4. 21 68.85 4. 51 69 
70 69. 90 3.66 69.89 3. 97 69. 87 4.27 69. 85 4.68 70 

71 10. 90 3.72 70. 89 4. 03 70.87 4. 33 70. 85 4.64 71 
72 71. 90 3.77 71.88 4. 03 71. 87 4.,(0 71. 85 4.71 72 
73 72. 90 3.82 72. 88 4. 14 72. 86 4. 46 72.8.( 4. 77 73 
74 73.90 3. 87 73. 88 4.20 73.86 4.62 73. 8.( 4.84 74 
76 14. 90 3. 93 74. 88 4.25 74. 86 4.68 74. 8.( 4.91 75 
76 76.90 3.98 76.88 4.31 75.86 4.64 76.8.( 4. 97 76 
77 76.89 4.03 76.88 4. 37 76.86 4.70 76.8.( 5.04 77 
78 77.89 4.03 77. 87 4.42 77.85 4.76 77. 83 5.10 78 
79 78.89 4.13 78.~7 4.48 78.85 4.82 78.83 5.17 79 
80 79.89 4. 19 79.87 4.54 79. 85 4.88 79. 83 6.23 80 

81 80.89 4.24 80. 87 4. 59 80. 85 4. 94 80.83 6.30 81 
82 81. 89 4. 29 81.87 4.65 81. 85 5.01 81.82 5. 36 82 
83 82.89 4.34 82.87 4. 71 82.85 5.67 82.82 5.43 83 
8.( 83.88 4.40 83.86 4. 76 83.8.( 5. 13 83. 82 5. 49 8.( 
85 8.(.88 4. 45 8.(.86 4.82 8.(. 8.( 5. 19 8.(. 82 5. 66 85 
86 85.88 4.50 85.86 4.88 85.84 5.25 85.82 5.62 86 
87 86.88 4.55 86.86 4.93 86.84 5.31 86.81 5.69 87 
88 87.88 4.61 87.86 4.99 87.84 5.37 87.81 5.76 88 
89 88.88 4.66 88.86 5.05 88.83 5.43 88.81 5.82 89 
90 89.88 4.71 89.86 5.10 89.83 5.49 89.81 5.89 90 

91 90.88 4.76 90.85 5.16 90.83 5.56 90.81 5.95 91 
92 91.87 4.81 91.85 5.22 91.83 5.62 91.80 6.02 92 
93 92.87 4.87 92.85 5.27 92.83 5.08 92.80 6.08 93 
94 93. 87 4.92 93.85 5.3.1 93.82 5.74 93. 80 6.15 94 
95 94.87 4.97 94.85 5.39 94.82 5.80 94.80 6.21 95 
96 95.87 5.02 95.85 5.44 95.82 5.86 95. 79 6.28 96 
97 96.87 5.08 96.84 5.50 96.82 5.92 96.79 6.34 97 
98 97.87 5.13 97.84 5.56 97.82 5.98 97.79 6.41 98 
99 98.86 5.18 98.84 5.61 98.82 6.04 98.79 6.47 99 

100 99.8G 5.23 99.84 5.67 99.81 6.10 99.79 6.54 100 
--------------------

1i Dep. Lat. Dep. Lat. 

I 
Dep. Lat. Dep. Lat. 8 

~ 
<l 
S 

.!!l 87°. 86%;°. 86~·. 86,,·. .!!l 
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TABLE f.-TRAVERSE TABLE. 

40 • ~o. 4~0. ~ .. 
--- ---

Ii 
Lat. Let. 

Dep 1 __ ' 
Dep. Dep. 

------ ------ --
1.00 0.07 1.00 0.071 1.00 0.08 1.00 0.08 1 
2.00 0.14 1.99 0.15 1.99 0.16 1. 99 0.17 2 
2.99 021 2.99 022 299 0.24 299 0.25 3 
3.99 3.99 0 99 0.31 0.33 
4.99 4.99 0 98 0.39 0.41 
5.99 5.98 0 98 0.47 0.50 
6.98 6.98 0 98 0.55 0.58 
7.98 7.98 O. .98 0.63 0.66 

9 8.98 0.63 8.98 0.67 8.97 0.71 8.97 0.75 9 
10 9.98 0.70 

1 

9.97 0.74 9.97 0.78 9.97 0.83 10 

11 10.97 0.77 10.97 0.82 10.97 0.86 10.9G 0.91 11 
12 11.97 0.84 11.97 0.89 1l.9G 0.94 1l.9G 0.99 12 

12.97 12.96 0 96 1.02 1.08 
13.97 13.96 1 96 1.10 1.16 
14. 96 14.96 1 95 1.18 1. 24 
15.96 15.96 1 95 1.26 1.32 
16.9G 16.95 1 95 1.33 1.41 

18 17.96 1.26 17.95 1.33 1794 1.41 17.94 1.49 18 
19 18.95 1.33 18.95 1.41 18.94 1.49 18.93 1.57 19 
20 19.95 1.40 19.95 1.48 19.94 1.57 19.93 1.66 20 

21 20.95 1.46 20.94 1.56 20.94 1.65 20.93 1. 74 21 
21.95 21.94 1 93 1.73 1.82 
22.94 22.94 1 93 1.&1 1.90 
23.94 23.93 1 93 1.88 1.99 
24.94 24.93 1 92 1.96 2.07 
25.94 25.93 1 92 2.04 2.15 

27 26.93 1.88 26.93 2.00 26.92 2.12 26.91 2.24 27 
28 27.93 1.95 27.92 2.08 27.91 2.20 27.90 2.32 28 
29 28.93 2.02 28.92 2.15 28.91 2.28 28.90 2.40 29 
30 29.93 2.09 29.92 2.22 29.91 2.35 29.90 2.48 30 

30.92 30.91 2 90 2.43 2.57 
31.92 81.91 2 90 2.51 2.65 
32.92 32.91 2 90 2.59 2.73 
33.92 33.91 2 90 2.67 2.82 
34.91 34.90 2 89 2.75 2.90 

36 35.91 2.61 35.90 2.67 35.89 2.82 35.88 2.98 36 
37 36.91 2.58 36.90 2.74 36.89 2.90 36.87 3.06 37 
38 37.91 2.65 37.90 2.82 37.88 2.98 37.87 3.15 38 
89 38.90 2.72 38.89 2.89 38.88 3.06 38.87 3.23 39 
to 39.90 2.79 39.89 2.96 39.88 3.14 39.86 3.31 40 

40.90 40.89 3 87 3.22 3.40 
41.90 41.88 3 87 3.30 3.48 
42.90 42.88 3 87 3.37 3.56 
43.89 43.88 3 86 3.45 3.64 
44.89 I 44.88 3. 86 8.53 3.73 

46 45.89 
3.21 I 45.87 3.41 

I 

45.86 3.61 I 45.84 3.81 I 46 
47 46.89 3.28 46.87 3.48 46.86 3.69 

I 
46.84 3.89 i 47 

48 47.88 3.35 47.87 3.56 47.85 3.77 47.84 3.97 48 
49 48.8& 3.42 48.87 3.63 48.85 3.84 48.83 4.06 49 
li& 49.88 349 49.86 371 4985 3.92 4983 4.14 50 
1- --- - --- I-

Dep. Dep. Let. Let. 
--- '----

I 860 • II ~ .. II ~o. II ~ .. .!II 

I ~ A 



i 'D. 
II 

4U;°. 4liO• 

I 
4,,0. 

f f LIlt I De Lat Dep. Lat. De Lat I Dep. 
----- ---- --

51 50. 3. 78 50.84 22 61 
62 61. 3. 85 61.84 31 62 
53 62. 3.93 62. 84 39 53 
54 53. 4.00 53.83 47 54 
65 54. 4.08 54.83 65 65 
56 65. 4.15 65.83 64 56 
67 56. .4.22 56.82 72 67 
58 57. 4.30 67.82 80 58 
69 58.86 4.12 58.84 4.37 58.82 4.63 58.80 4.89 69 
60 69.86 4.19 69.84 4.45 69.82 4.71 ~.79 4. 97 60 

61 60.86 4.26 60.83 4. 62 60. 81 4. 79 60.79 6. 05 61 
62 61.86 4.32 61. 83 4. 59 61. 81 4.86 61.79 5.13 62 
63 62. 86 4. 39 62. 83 4.67 62. 81 4. 94 62.78 6.22 63 
64 63.84 4. 46 63.82 4. 74 63.80 5.02 63. 78 5.30 64 
65 64.84 4.53 64.82 4.82 64.80 6.10 64.78 5.38 65 
66 65.84 :.~~ i 65.82 4.89 65.80 5.18 65.77 5. 47 66 
67 66.84 66. 82 4.97 66. 79 5.26 66.77 5.65 67 
68 67. 6.04 67.79 63 68 
69 68. 1\.11 68.79 71 69 
70 69. 5.19 69.78 80 70 

71 70. 5.26 70. 78 88 71 
72 71. 5.34 71.78 96 72 
73 72. 5.41 72. 77 04 73 
74 73. 5.48 73.77 13 74 
75 74. 5.56 74. 77 21 75 
76 75. 5.63 75. 77 29 76 
77 76.81 5.37 76. 79 5.71 76. 76 6.04 76. 74 6.38 77 
78 77. 81 5.44 77.79 5. 78 77. 76 6.12 7773 6. 46 78 
79 78. 81 5. 51 78. 78 5.86 78. 76 6.20 78. 73 6.54 79 
80 79.81 5.58 79.78 5. 93 79.76 6.28 79.73 6.62 80 

81 80.80 5.65 80.78 6.00 

I 
80.75 6.36 80.72 6.71 81 

82 81.80 5.72 81.77 6.08 81. 75 6.43 81.72 6.79 82 
83 82.80 5.79 82.77 6.15 82. 74 6. 51 82.71 6.87 83 
84 83.80 5.80 83.77 6.23 83.74 tS.1i9 83. 71 6.96 84 
85 84.79 5.93 84.77 6.30 84.74 6. 67 84.71 7.04 86 
86 85. 6. 37 85.73 12 86 
87 86. 6. 45 86.73 20 87 
88 87. 6.62 87.73 29 68 
89 88. 6. 60 88. 73 37 89 
90 89. 6.67 89.72 45 80 

V.1 90. 6. 74 90. 72 54 91 
92 91. 6.82 91.72 62 Q2 
93 92. 6.89 92.71 70 93 
94 93. 6. 97 93. 71 78 if 
95 94. 7 .b3 94.74 7.04 94.71 .45 94. 67 7.87 Q5 
96 9li. 77 6. 70 95.74 7.11 95. 70 7.53 95.67 7.95 Q6 
97 96.76 6. 77 96.73 7.19 96. 70 7.61 96.67 8.03 97 
98 97.76 6.84 97.73 7.26 97.70 7.69 97.66 8.12 98 
99 98. 76 6. 91 98. 73 7.34 98.69 7.77 98.66 8.20 Q9 

100 99.76 6.98 99.73 7.41 99.69 7.86 99.66 8.28 100 
--------------------
J Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. j 8 D. ~O 
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t:I I 00• lij(0. ~ .. ~O. t:I 
Ii" i J Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. !i 

- --------------~ --
I 1.00 0.09 1.00 0.09 1.00 0.10 0.99 0.10 1 
2 1.99 0.17 1.99 0.18 1.99 0.19 1.99 0.20 2 
3 2.99 0.26 2.99 0.27 2.99 0.29 2.98 0.30 3 
4 3.98 0.35 3.98 0.37 3.98 0.38 3.98 0.40 4 
6 4.98 0.44 4.98 0.46 4.98 0.48 4.97 0.50 5 
6 5.98 0.52 5.97 0.65 6.97 0.58 0.97 0.00 6 
7 6.97 0.61 6.97 0.64 6.97 0.67 6.96 0.70 7 
8 7.97 0.70 7.97 0.73 7.96 0.77 7.96 0.80 8 
9 8.97 0.78 8.96 0.82 8.96 0.86 8.95 0.90 9 

10 9.96 0.87 9.96 0.92 9.95 0.96 9.95 1.00 10 

11 10.96 0.96 10.95 1.01 10.95 1.05 10.94 1.10 11 
12 11.95 1.05 11.95 1.10 11.94 1.15 11.94 1.20 12 
13 12.95 1.13 12.95 1.19 12.94 1.25 12.93 1.30 13 .. 13.95 1.22 13.94 1.28 13.94 1.34 13.93 1.40 14 
15 14.94 1.31 14.94 1.37 14.93 1.44 14.92 1.50 15 
16 15.94 1.39 15.93 1.46 15.93 1.53 15.92 1.00 16 
17 16.94 1.48 16.93 1.56 16.92 1.63 16.91 1.70 17 
18 17.93 1.57 17.92 1.65 17.92 1.73 11.91 1.80 18 
19 18.93 1.66 18.92 1.74 18.91 1.82 18.90 1.90 19 
20 19.92 1.74 19.92 1.83 19.91 1.92 19.90 2.00 20 

21 20.92 1.83 20.91 1.92 20.90 2.01 20.89 2.10 21 
22 21.92 1.92 21.91 2.01 21.90 2.11 21.89 2.20 22 
23 22.91 2.00 22.90 2.10 22.89 2.20 22.88 2.30 23 
24 23.91 2.09 23.90 2.20 23.89 2.30 23.88 2.40 24 
25 24.90 2.18 24.90 2.29 24.88 2.40 24.87 2.50 25 
26 25.90 2.27 25.89 2.38 25.88 2.49 25.87 2.00 26 
27 26.90 2.35 26.89 2.47 26.88 2.59 26.86 2.71 27 
28 27.89 2.44 27.88 2.56 27.87 2.68 27.86 2.81 28 
29 28.89 2.53 28.88 2.65 28.87 2.78 28.85 2.91 29 
30 29.89 2.61 29.87 2.75 29.86 2.88 29.85 3.01 30 

31 30.88 2.70 30.87 2.84 30.86 2.97 30.84 3.11 31 
32 31.88 2.79 31.87 2.93 31.85 3.07 31.84 3.21 32 
33 32.87 2.88 32.86 3.02 32.85 3.16 32.83 3.31 33 
34 33.87 2.96 33.86 3.11 33.84 3.26 33.83 3.4! 34 
35 34.87 3.05 34.85 3.20 34.84 3.35 34.82 3.61 35 
86 35.86 3.14 35.85 3.29 35.83 3.46 35.82 3.61 36 
37 36.86 3.22 36.84 3.39 36.83 3.65 36.81 3.71 31 
38 37.86 3.31 37.84 3.48 37.83 3.64 37.81 3.81 38 
39 38.85 3.40 38.84 3.57 38.82 3.74 38.80 3.91 39 
40 39.85 3.49 39.83 3.66 39.82 3.83 39.80 4.01 40 

41 40.84 3.57 40.83 3.75 40.81 3.93 40.79 4.11 41 
42 41.84 3.66 41.82 3.84 41.81 4.03 41.79 4.21 42 
43 42.84 3.75 42.82 3.93 42.80 4.12 42.78 4.31 43 
44 43.83 3.83 43.82 4.03 43.80 4.22 43.78 4.41 44 
46 44.82 3.02 44.81 4.12 44.79 4.31 44.77 4.51 46 
46 45.S!) 4.01 45.81 4.21 45.79 4.41 45.77 4.61 46 
47 46.82 4.10 46.80 4.30 46.78 4.50 46.76 4.71 47 
48 47.8!l 4.18 47.80 4.39 47.78 4.00 47.76 4.81 48 
49 48.81 4.27 48.79 4.48 48.77 4.70 48.75 4.91 49 
00 49.81 4.36 49.79 4.58 49.77 4.79 49.75 5.01 50 

----I- ----------------
~ Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. Ii 
• j i 85°. 84~0. 84~0. 84~0. A A 

-
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TABLE f.-TUVEIS. TABLI~. 

I:J 60 • ~o. ~o. ~'. I:J 

I f Let. Dep. Let. Dep. Let. Dep. Lat. Dep. 
---------------------

61 150.81 4." 150.79 4.67 150.77 4.89 50.74 5.11 51 
62 61. SO 4.113 iiI. 78 4.76 61.76 4.118 iiI. 74 5.21 62 
113 62. SO 4.62 62.78 4.85 62.76 5.08 62.73 Ii. 31 113 
M 113.79 4.71 113.77 4. 1M 113.71i 6.18 113.73 Ii. 41 64 i 66 64.79 4.711 64.77 Ii. 03 64.76 Ii. 27 M.72 5.51 M 
M 65.711 4.88 65.77 Ii. 12 65.74 Ii. 37 M.72 Ii. 61 M ! 57 1i6.78 4.97 M.76 6.22 56.74 5.46 M.71 6.71 Ii7 
liS 1i7.78 6.06 1i7.76 Ii. 31 57.73 Ii.M 1i7.71 6.81 liS 
1!9 li8.78 6.14 1iS.71i 11.40 liS. 73 6.65 1i8.70 6.91 1!9 • 1!9.77 11.23 1!9.75 5.49 1!9.72 Ii. 76 1!9.70 6.01 • 
61 •• 77 11.32 •. 74 S.1iS •• 72 11.85 •• 69 6.11 61 
62 61.76 S.40 61.74 5.67 61.71 S.IM 61.69 6.21 62 
63 62.76 S.49 62.74 5.76 62.71 6.04 62.68 6.31 63 
64 63.76 5.68 63.73 Ii. 86 63.71 6.13 63.68 6.41 64 
65 64.7S 5.67 64.73 S.95 64.70 6.23 64.67 6.51 65 
66 65.76 6.711 65.72 6.04 65.70 6.33 65.67 6.61 86 
67 66.7S 6.84 86.72 6.13 86.69 6.42 86.86 6.71 67 
68 67.74 6.93 67.71 6.22 67.69 6.62 67.66 6.81 68 
69 68.74 6.01 68.71 6.31 68.68 6.61 68.65 6.91 69 
70 69.73 6.10 69.71 6.41 69.68 6.71 69.65 7.01 70 

71 70.73 6.19 70.70 6.150 70.67 6.81 70.64 7.11 71 
72 71.73 6.28 71.70 6.1!9 71.67 6.90 71.64 7.21 72 
73 72.72 6.36 72.69 6.68 72.86 7.00 72.63 7.31 73 
74 73.72 6.411 73.69 6.77 73.86 7.09 73.63 7.41 74 
7S 74.71 6.M 74.69 6.86 74.65 7.19 7f.62 7.51 7S 
76 75.71 6.62 76.68 6.95 711.65 7.28 711.62 7.61 76 
77 76.71 6.71 76.68 7.05 76.65 7.38 76.61 7.71 77 
78 77.70 6. SO 77.67 7.14 77.64 7.48 77.61 7.81 78 
79 78.70 6.89 78.67 7.23 78.64 7.57 78 •• 7.91 711 
SO 79.70 6.97 79.66 7.32 79.63 7.67 79.60 8.02 SO 

81 SO. 69 7.06 SO. 66 7.41 SO. 63 7.76 80 •• 8.12 81 
82 81.69 7.111 81.66 7.50 81.62 7.86 81.1!9 8.22 82 
83 82.68 7.23 82.65 7.1!9 82.62 7.96 82. liS 8.32 83 
84 83.68 7.32 83.65 7.69 83.61 8.05 83. liS 8.42 84 
85 84.68 7.41 84.64 7.78 84.61 8.15 84.117 8.62 85 
86 86.67 7.150 85.64 7.87 85 •• 8.24 85.117 8.62 86 
87 86.67 7. liS 86.64 7.96 86.. 8.84 86.66 8.72 87 
88 87.67 7.67 87.63 8.05 87 •• 8.43 87.66 8.82 88 
89 88.66 7.76 88.63 8.14 88.1!9 8.113 88.M 8.92 89 
90 89.86 7.84 89.62 8.24 89 •• 8.63 89.66 9.02 90 

91 90.65 7.93 90.62 8.83 90. liS 8.72 9O.M 9.12 91 
92 91.65 &.02 91.61 8.42 91. liS 8.82 91.M 9.22 92 
93 92.65 8.11 92.61 8.61 92.1i7 8.91 92.113 9.32 93 
1M 93.64 8.19 93.61 8 •• 93.S7 9.01 93.53 9.42 1M 
95 94.64 8.28 1M •• 8.69 IM.M 9.11 1M. 52 9.52 96 
96 95.63 8.37 95.60 8.78 95.M 9.20 9S.52 9.62 96 
97 116.63 8.411 96.1!9 8.88 96.M 9.30 96.61 9.72 97 

i 118 97.63 8.M 97 •• 8.97 97.M 9.39 97.51 9.82 118 
99 98.62 8.63 118. liS 9.06 I18.M 9.49 118.50 9.92 99 

100 99.62 8.72 99. liS 9.15 99.M 9. liS 99.50 10.02 100 

iT Dep.\ Lat. 
----

Dep.j Lat. 
------

Dep. Let. Dep. Let. 

i sao. ~'. j ~o. i 84)(°. 
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TABLB .,-TlU.V1ISB TABU, 

so, ~', SHO, ~o. 

f I i 
I f Lat. DIp. Lat. DIp. Lat. DIp. Lat. I DIp. 
1---1---- ------, 

, 1 I 0.99 0.10 0.99 0.11 0.99 0.11 0.99 0.12 I! 
2 L99 o.~ L99 o.~ L99 o.~ L99 o.~ 2! 
3 ~~ o.M ~~ o.~ ~~ o.M ~~ Q.M 3 I 
4 ~~ o.~ ~~ o.~ ~W o.~ ~W o.~ 4 
5 LW o.~ LW

1 

o.M ~W o.M LW o.~ 6 
6 ~W o.ru i ~OO o.~ ~OO o.~ ~OO o.n 6 
7 ~oo o.~ I &00 o.~ ~oo o.~ ~oo o.~ 7 
8 ~oo o.M I ~oo o.~ ~oo o.~ I ~~ o.H 8 
9 &00 o.~ &00 o.~ &~ LOO! &~ LOO 9 

10 9.00 1.05 9.~, 1.09 9.~ 1.13 9.93 1.18 10 

11 10. ~ 1. 15 10.93 1.20 10.93 1.25 10.92 1.29 11 
12 11.93 1.25 11.93 1.31 11.92 1.36 11.92 1.41 12 
13 12.93 1.36 12.92 1. ~ 12.92 1.47 12.91 1.53 13 
14 13.92 1.46 13.92 I.~ 13.91 1.58 13.90 1.~ 14 
15 lL 92 1.57 14.91 1.63 14.90 1.70 14.90 1.76 15, 

~~ ~:~ U~ t~::: tM 1 ~~:: t~ ~~: ~:: t~ I i 18 17.90 1.88 17.89 1.00 I 17.88 2.04 17.88 2.12 18 
19 18. 90 1. 99 18.89 2.07 18. 88 2. 15 18. 87 2. 23 19 
20 19.89 2.09 19.88 2.18 19.87 2.26 19.86 2.M 20 

21 20.88 2.20 20.88 2.29 I 20.87 2.38 1 20,85 2.471 21 
22 21.88 2.30 21.87 I 2.40 21.86 2.49 2L85 2.~ 22 
~ 22.87 2.40 22.86: ~50 ~.85 2.60 22.84 2.70 23 
24 23.87 2.51 23.86! 2.61 23.85 ~72 23.83 2.82! 24 
25 24.86 2. 61 24. 85 2. 72 ~. 84 ~ 83 24. 83 2. H 25 

: ~ II ~:5 ~~ ~E I ~:5 ~: tW ~fi tg I ~ 
: :: :.~ i~ :.~ I t~ :::t i: ::~ 3.63 : 

31 I 30.83 3.24 30.~ 3.37 I 30.80 3.51 30. ~ 3.64 81 
32 31.82 3.M 31.81 3.48 31.79 3.62 al.78 3.76 32 
~ 1 32.82 ~45 32.80 I 3.59 i 32.~ 3.74 32.77 3.88 33 
34 ~.81 3.5& ~80 3.70 ~.7S 3.85 ~.16 4.00, 34 

3631! M.81 I ~. !,is,6 24. 79 3. 8921 : 24. 78 3. 96 34. 76 L 11, M 

I M.80 ... M.~ 'I 3. M.77 4.08 M.75 4.23 i 36 
37 ~80 3.87 ~ i8 4.03 I' 36.76 4.19 I ~ 74 4.M I 37 
38 37.79 I 3.97 37.77 4.14, 37.16 4.30! 37.74 4.471 38 
39 3& 79 1 4.08 3& 77 ~.~ 38.75 4.41 I 3&73 L58 39 
40 39.iS I 4.18 39.16 1 ~..... 39.74 4.53

1

, 39.72 L70, 40 

I 41 4Q. 18 I 4 29 I 40.76: 4.46 I 40.74 4.64 1 40.72 U2 1 41 
I ~ 41.77 I 4:39:

1 

41.75: 4.57 1 41.73 4.75 I' 41.71 LV4: 42 
I 43 42.76

1 
4.49 I 42.74: 4.~ 42.72 4.871 42.70 5.05' 43 

, 44 1 43.76 4.60 I 4~ 74 I 4. ~ 43. 72 4.~ 43.70 5.17 44 
45 44.75 4.70! 44.73, 4.90 1 ~. 71 5.09 I 44.69 5.29: ~ 
!~,' , 4:..75 4.81 45.73 I 5.01 ~. 70 5.21 I ~.~ 5.41' 46 
• ,4~ 74 4.91 ~ i'2, 5.12 I 4~ 70 5.32

1
' 46.67 5.62 47 

, 48 I 47.74 5.00 47.71 i 5.23 47.69 5.43 47.67 5.64 I 48 
, 49 48.73 5.12 4&71' 5.~ I 4&69 5.5& 4&66 5. 76

1 
49 

50 49.73 6.23 49. 10 5.~ 1 49.~ 5.661 49.65 5.88 50 

------ ----1----"----:--

. J ... ·M ..... • o. .... ~ I ": ..... i :' .. LoL I 
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!'.taLI ABLB. 

~ I ~ ~~ 

~ ~i~I~I~ ~.~ ~ ~ ~ 
~ 50. 72 ~ I 50. 70'~ 50.67 ---;;; 50.65 -;;-;-

: ~U~ t~ I ~:: t~ ~:~ g~ ~::: g~ : 
04 53. 70 5. 114 53. 68 5. 88 53. 65 6. 11 53. 63 6. 35 04 
66 04.70 5. 75 04.67 5.99 04.65 6.23 04.62 6.46 66 
00 55.69 6.85 55.671 6.10 55.114 6.34 55.61 6.58 56 
57 00. 69 5. 96 00.66 6 21 00 63 6. 46 56.. 00 6. 70 57 

67 
68 
69 
70 

71 
72 
73 
74 
75 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 

68 6.06 57.66 6.57 57.60 6. 
68 6.17 58.65 6. 68 58.69 6. 
67 6.27 00.114 6.79 69.58 7. 

67 
66 
65 
65 
114 
114 

66.63 
67.63 
68.62 
69.62 

70.61 
71.61 
72.60 
73.69 
74.69 

58 
58 
67 
57 
00 

00 
66 
66 
04 

84.63 
85.53 
86.52 
87.52 
88. 51 
89.61 

OO./iO 
91. /iO 
92.49 
93 49 

48 
47 
47 
46 
46 
46 

" .. 

6.38 
6.48 
6.69 
6.69 
6.79 
6.90 
7.00 
7.11 
7.21 
7.32 

7.42 
7.53 
7.63 
7.74 
7.84 
7.94 
8.05 
8.15 
8.26 
8.36 

8.47 
8.57 
8.68 
8. 78 
8.88 
8.99 
9.09 
9.20 
9.30 
9.41 

9.51 
9.62 
9.72 
9.83 
9.93 

10.03 
10.14 
10.24 
10.35 
10.45 

Lat. 

60.114 
61.63 
62.63 
63.62 
64.61 
66.61 
66.60 
67.60 
68.69 
69.58 

70.58 
71.57 
72.57 
73.00 
74. 66 
75.66 
76.04 
77.04 
78.53 
79.53 

SO. 52 
81.51 
82.51 
83.50 
84./iO 
85.49 
86.48 
87.48 
88.47 
89.47 

90.46 
91.46 
92.46 
93.44 
114.44 
96.43 
96.42 
97.42 
98.41 
99.41 

1>ep. 

7.29 
7.40 
7.51 
7.62 

7.73 
7.84 
7.95 
8.06 
8.17 

9.25 
9.36 
9.47 
9.58 
9.69 
9. SO 

9.91 
10.02 
10.12 
1023 

~ .. 

21 

66.57 
67.00 
68.00 
69.66 

70.04 
71.04 
72. 53 
73.52 
74.52 

84.46 
85.46 
86.44 
87.43 
88.43 
89.42 

00.42 
91.41 
92.40 
9340 

6.91 
7.02 
7.13 
7.25 
7.36 
7.47 
7.58 
7.70 
7.81 
7.92 

8.04 
8.15 
8.26 
8.38 
8.49 
8.60 
8.72 
8.83 
8. 94 
9.06 

9.17 
9.28 
9.40 
9.51 
9.62 
9.74 
9.85 
9.96 

10.08 
10.19 

10.30 
10.41 
10.53 
10.114 
10. 75 
10.87 
10.98 
11.09 
11.21 
11.32 

60.58 
61.57 
62.00 
63.00 
114.66 
65.04 
66.04 
67.53 
68.52 
69.51 

70.51 
71./iO 
72.49 
73.49 
74.48 
75.47 
76.47 
77.46 
78.45 
79.46 

SO. 44 
81.43 
82.42 
83.42 
84.41 
85.40 
86.40 
87.39 
88.38 
89.38 

90.37 
91.36 
92.36 
93.35 
94.34 
95.33 
96.33 
97.32 
98.31 
99.31 

7. 
7. 
7. 
7. 
7. 
7. 
7.88 
7.99 
8.11 
8.23 

8.35 
8.46 
8.58 
8. 70 
8.82 
8. 
9. 
9. 
9. 
9. 

9. 
9. 
9. 
9. 
9.99 

10.11 
10.23 
10.34 
10.46 
10.58 

10.70 
10.81 
10.93 
11.05 
11. 
11. 
11. 
11. 
11. 
11. 

Dep. , Lat 
I 

83~·. 

67 
68 
69 
70 

71 
72 
73 
74 
76 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 

j II 



T.&BLE f.-TIU. VERSE TABLE. 

t;j 

1~1 
7~o. 7~o. 

II 

mo. t;j 
ro-

f g 
Lat. Dep. Lat I Dep. 16 

-- ------ ----
I 0.99 0.13 O. 0.13 1 
2 1.98 0.25 1. 0.27 2 
3 2.98 0.38 2. 0.40 3 
4 3.97 0.50 3. O.M • 5 4.96 0.63 4. 0.67 5 
6 6.95 0.76 6. 0.81 6 
7 6.94 0.88 6. 0.94 7 
8 7.94 0.97 7.94 1.01 7.93 1.04 7.93 1.08 8 
9 8.93 1.10 8.93 1.14 8.92 1.17 8.92 1.21 9 

10 9.93 1.22 9.92 1.26 9.91 1.31 9.91 1.35 10 

11 10.92 1.34 10.91 1.39 10.91 1.44 10.90 1.48 11 
12 11.91 1.46 11.90 1.51 11.90 1.57 11.89 1.62 12 
13 12.90 1.58 12.90 1.64 12.89 1.70 12.88 1. 75 13 
14 13.90 1.71 13.89 l.n 13.88 1.83 13.87 1.89 14 
15 14.89 t:fl ' 14.88 1.89 14.87 1.96 14.86 2.02 15 
16 16.88 16.87 2.02 15.86 2.09 16.85 2.16 16 
17 16.87 207 16.86 2.15 16. 85 222 16. 84 2.29 17 
18 17.86 2.27 17. 2.43 18 
19 18.85 2.40 18. I 2.56 19 
31 19.84 2.52 19. 2.70 31 

21 31.83 2.65 31. 2.83 21 
22 21.82 2.78 21. 2. 97 22 
23 22.82 2.90 22. 3.10 23 
24 23.81 3.00 23. 3.24 24 
25 24.~ 3.15 24- 3.37 25 
26 26.79 3.28 26. 3.51 26 
27 26.~ 3.29 26.78 3.41 26.n 3.52 26.75 3.64 27 
28 27.79 3.41 27.78 3.53 27.76 3.65 27.74 3.78 28 
29 28.78 3.53 28.n 3.66 28.75 3.79 28.74 3.91 29 
30 29.78 3.66 29.76 3.79 29.74 3.92 29.73 4.05 30 

31 3O.n 3. i8 30.75 3.91 30.73 4.05 30.72 4.18 31 
32 31.76 3.90 31.74 4.04 31.73 4.18 31.71 4.32 32 
33 32.75 4.02 32.74 4.16 32.72 4.31 32.70 4.45 33 
34 33.75 4.14 33.73 4.29 33.71 4.44 33.69 4.58 34 
35 34.74 4.27 I 34.72 4.42 34.70 4.57 34.68 4.72 35 
36 36.71 4.M 36. I 4.85 36 
37 36.70 4.67 36. 4.99 37 
38 37.70 4.~ 37. I 5.12 38 
39 38.69 4.92 38. 5.26 39 
40 39.68 5.05 39. 5.39 40 

41 40.67 5.17 40. 5.53 41 
42 41.66 5.30 41. 5.66 42 
43 42.66 5.43 42. 5.~ 43 
44 43.65 5.55 43. 5.93 44 
45 44. 67 5.48 44.64 5.68 44.62 5.87 44.00 6.07 45 
46 45. 66 5.61 45.63 5.81 45.61 6.00 45.58 6.31 46 
47 46.65 5.73 46.62 5.93 46.60 6.13 46.57 6.34 47 
48 47.64 5.85 47.62 6.06 47.00 6.27 47.56 6.47 48 
49 48.63 5.97 48.61 6.18 48.58 6.40 48.55 6.61 49 
50 49.63 6.09 49.60 6.31 49.57 6.53 49.M 6.74 50 

----------
Dep. Lat. Dep. I Lat. 

--
8 Dep. Lat. Dep. Lat. 

J I ~o. 0 .. 
~ 

22 



TABU f.-TRA VBUB TABU. 

ti 70 • ~o. 7!i°. ~'. t:I 
5" 

f J Let. Dep. Let. Dep. Lat. Dap. Let. Dap. 
--------- ----- -----------

61 /iO.62 6.22 /iO.1i9 6.« /iO.66 6.86 /iO.53 6.88 61 
62 51.61 6.34 5L58 6.66 6l.66 6.79 5L53 7.01 62 
53 62.60 6.46 62.58 6.69 62.M 6.92 62.62 7.15 53 
54 53.60 6.58 53.57 6. 81 53.54 7.05 53.61 7.28 54 
M 54.59 6.70 54.1i6 6.94 54.53 7.18 54.00 7.42 M 
56 55.58 6.82 55.M 7.07 55.62 7.31 55.49 7.55 56 
57 56.58 6.95 56.54 7.19 56.51 7.« 56.48 7.69 57 
58 57.57 7.07 57.54 7.32 57.00 7.57 57.47 7.82 58 
59 58.56 7.19 58.63 7.45 58.00 7.70 58.46 7.96 59 
60 59.M 7.31 59.62 7.57 59.49 7.83 59.45 &09 60 

61 6O.M 7.43 60.61 7.70 60.48 7.96 60.« &23 61 
62 61.54 7.56 61.00 7.82 61.47 &09 6L43 &36 62 
63 62.53 7.68 62.00 7.95 62.46 &22 62.42 &00 63 
64 63.62 7.80 63. 411 &08 63.46 &36 63.42 8.63 64 
65 64.62 7.92 64.48 8.20 64.« 8.48 64.41 8.77 55 
66 65.51 &04 65.47 8.33 65.« 8. 61 65.40 8.90 86 
67 66.00 8.17 66.46 8.46 66.43 8. 75 66.311 9.04 67 
68 67.49 8.211 67.46 8.58 67.42 8.88 67.38 9.17 68 
69 68.49 8. 41 68.46 8.71 68. 41 9.01 68.37 9.30 69 
70 69.48 8.53 69.« 8.83 69.40 9.14 69.36 9.44 70 

71 70.47 8.65 70.43 8.96 70.311 9.27 70.36 9.57 71 
72 71.46 8.77 7L42 9.09 71.38 9.40 7L34 9.71 72 
73 72. 46 8.90 72. 42 9.21 72.38 9.63 72.33 9.34 73 
74 73. 46 9.02 73. 41 9.34 73.37 9.66 73.32 9.98 74 
75 74.« 9.14 74.40 9.46 74.36 9.79 74.31 10.11 75 
76 75.43 9.26 75.39 9.aI 75.36 9.92 75.31 10.25 76 
77 76.43 9.38 76.38 9.72 76.34 10.05 76.30 10.38 77 
78 77.42 9.61 77.38 9.84 77.33 10.18 77.211 10.62 78 
79 78.41 9.63 78.37 9.117 78.32 10.31 78.28 10.65 79 
80 79.40 9.75 79.36 10.10 79.32 10.« 79.27 10.79 80 

81 80.40 9.87 80.36 10.22 80. 31 10.157 80.26 10.92 81 
82 81.311 9.99 81.34 10.36 81.30 10.70 81.25 11.00 82 
83 82.38 10.12 82.34 10.47 82.211 10.83 82.24 11.19 83 
34 83.37 10.24 83.33 10.60 83.28 10.96 83.23 11.33 84 
85 84.37 10.36 84.32 10. 73 84.27 11.09 84.22 11.46 85 
86 85.36 10.48 85.31 10.85 85.26 11.23 85.21 11.60 86 
87 86.36 10.60 86.30 10.98 86.26 11.36 86. 21 lL73 87 
88 87.34 10. 72 87.30 11.11 87.25 lL411 87.20 1L87 88 
89 88.34 10.85 88.211 11.23 88.24 11.62 88.19 12.00 89 
90 89.33 10.97 89.28 11.36 89.23 lL75 89.18 12.14 90 

91 9D.32 11.09 9D.27 11.48 90.22 11.88 9D.17 12.27 91 
92 91.31 11.21 91.26 11.61 91.21 12.01 91.16 12. 41 92 
93 92.31 1L33 92.26 lL74 92.20 12.14 92.15 12.54 93 
94 93.30 11.46 93.25 11.86 93.20 12.27 93.14 12.68 94 
95 94. 211 11.58 94.24 11.99 94.19 12.40 94.13 12. 81 95 
96 95.28 11.70 95.23 12.12 95.18 12.53 95.12 12.95 96 
97 96.28 11.82 96.22 12. 24 96.17 12.66 96.11 13.08 97 
98 97.27 11.94 97.22 12. 37 97.16 12. 79 97.10 13.22 98 
99 98.26 12.07 98. 21 12. 49 98.15 12.92 98.10 13.36 '99 

100 .09.25 12.19 99.20 12.62 99.14 13. 05 99.09 13.49 100 

--------------------

i Dep. Lat. Dap. Lat. Dap. Let. Dap. Let. i 
83'. ~o. 82!i°. ~o. i 

j:l j:l 

2S Digitized by Google 



TAm. TAMil. 

8". J.S". ~ 

~ Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. l' 
- ------ ----- ---I- --------

I 0.99 0.14 0.99 0.14 0.99 0.15 0.99 0.15 1 
2 1.98 0.28 1.98 0.29 1.98 0.30 1.98 0.30 2 
3 2.97 0.42 2.97 0.43 2.97 0.44 2.97 0.46 3 
4 3.96 0.66 3.96 0.57 3.96 0.59 3.95 0.61 4 
Ii 4.95 0.70 4.95 0.72 4.95 0.74 4.94 0.76 5 
6 5.94 0.84 5.94 0.86 5.93 0.89 5.93 0. 91 6 
7 6.93 0.97 6.93 1.00 6.92 1.03 6.92 1.06 7 

7.92 1.11 1 1.18 7.91 
8.91 1.25 L33 8.90 
9.90 1.39 9 1.48 9.88 

10.89 1.63 1 1.63 10.87 
11.88 1.67 1 7 1.77 11.86 
12.87 1.81 1 1.92 12.85 
13.86 1.95 1 2.07 13.84 
14.85 2.09 1 2.22 14.83 
15.84 2.23 1 2.36 15.81 

17 16.83 2.37 16.82 2.44 16.31 2.51 16.80 2.59 17 
18 17.82 2.61 17.81 2.68 l'.D 2.6G 11.79 2.74 18 
19 18.82 2.64 18.80 2. 73 1G.79 !l.:Jl 18.78 2.89 19 
20 19.81 2.78 19.79 2.87 19.78 2.96 10.77 3.04 20 

21 20.80 2.92 20.78 3.01 20.77 3.10 20.76 3.19 21 
22 21.79 3.06 21.77 3.16 21.76 3.=:; 21.74 3.35 22 
23 22.78 3.20 22.76 3.30 22.75 :l.4C 22.73 3.50 23 
24 23.77 3.34 23.75 3.44 23.74 3.55 23.72 3.6., I 24 
25 24.76 3.48 24.74 3.69 24.73 3. 70 24.71 3.80 25 

25.75 3.62 25 1 3.84 25.70 
26.74 3.76 26. 0 3. £3 26.C9 
27.73 3.90 27 9 4.14 27.67 
28.72 4.04 28 4.29 28.66 
29.71 4.18 29 7 4.43 29.65 

30.70 4.31 30 4.68 30.64 
31.69 4.45 3 4. 73 31. 63 
32.68 4.59 32 4.88 32.62 
33.67 4. 73 33 5.03 33.00 

I 
34.66 4.87 34.64

1 .00 II 
34.62 5.17 34.59 5.32 35 

I 
36 35.65 5.01 35.63 5.17 35.60 5.32 35.68 5.48 36 
37 36.64 5.15 36.62 ~::~ 36.59 5.41 36.57 5.63 37 
38 37.63 5.29 37.61 37.68 5.62 37.66 5.78 38 
39 38.62 5.431 38.60 5.00 38.57 5. 76 38.55 5.93 39 
40 

I 
39.61 5.57 . 39.59 5.74 39.66 5.91 39.63 6.08 40 

41 1 4Q.60 5.71 40.68 688 40.55 6.06 40.52 6.24 41 
42 41.59 5.85 41. 57 6.)3 41.54 6.21 41. 51 6.39 42 
43 42.68 5.98 42.55 6.17 42.53 6.36 42.50 6.54 43 

'" 43.57 6.12 4354 631 43 62 6.50 43.49 669 44 
44.66 6.26 44 1 6.65 44.48 
45.55 6.40 45 9 6.80 45.46 
46.54 6.54 4 6.95 46.45 
47.53 6.68 4 7 7.09 47.44 
48.52 6.82 48- 7.24 48.43 
49.51 6.96 4 5 7.39 49.42 

------ --- ---
Dep. Let. D Lat. Dep. 

II I 
<I 

I 82'. I 81~. 81J.i·. 81J(". ! 
24 



r 
·8-. Iij(-. SW. $('. 

f LIlt. Dep. LIlt. Dep. LIlt. Dep. Let. Dep. 

------ - ------
51 110.110 7.10 110.47 7.32 110.44 7.M 110.41 7.76 li1 
02 61.49 7.~ 51.46 7.46 61.43 7.69 61.39 7.91 62 
03 62.48 7.38 02.46 7.61 1i2.~ 7.83 02.38 8.~ 63 
M 63.47 7.02 63.44 7.76 63.41 7.98 63.37 8.21 M 
66 64.46 7.66 64.43 7.89 M.40 8.13 M.36 8.37 ill 
66 66.46 7.79 66.42 8.04 66.38 8.28 66.36 8.02 66 
67 66.46 7.93 66.41 8.18 66.37 8.43 66.34 8.67 67 
08 67.44 8.07 67.40 8.32 117.36 8.57 57.32 8.82 08 
69 58.43 8.21 /i8.39 8.47 /i8.35 8.72 58.31 8.98 69 
80 89.42 8.35 89.38 8.61 89.34 8.87 69.30 9.13 80 

61 60.41 8.49 60.37 8.711 80.33 9.02 80.29 9.28 61 
62 61.40 8.63 61.36 8.90 61.32 9.16 61.28 9.43 62 
63 62.39 8.77 62.35 9.04 62.31 9.a1 62.27 9.08 63 
64 63.38 8.91 63.34 9.18 63.30 9.46 63.26 9.74 64 
65 64.37 9.05 M.33 9.33 64.29 9.61 M.24 9.89 65 
66 65.36 9.19 65.32 9.47 65.28 9.16 65.23 10.04 66 
67 66.35 9.32 66.31 9.61 66.26 9.90 66.22 10.19 67 
68 67.34 9.46 67.30 9.76 67.25 10.05 67.21 10.34 68 
811 68.33 9.60 68.29 9.90 68.24 10.20 68.20 10.110 811 
70 69.32 9.74 69.28 10.04 69.23 10. as 69.19 10.65 70 

71 70.31 9.88 70.27 10.19 70.22 10.49 70.17 10.81) 71 
72 71.30 10.02 71.25 10.33 71.21 10.64 71.16 10.96 72 
73 72.29 10.16 72.24 10.47 72.20 10.79 72.16 11.11 73 
74 73.28 10.30 73.23 10.62 73.19 10.94 73.14 11.26 74 
75 74.27 10.44 74.22 10.76 74.18 11.09 74.13 11.41 75 
76 75.26 10.53 75.21 10.111 75.17 11.23 75.12 11.56 76 
77 76.25 10.72 76.20 11.05 76.15 11.38 76.10 11.71 77 
78 77.24 10.86 77.19 11.19 77.14 11.6.1 77.09 11.87 78 
79 78.23 10.99 78.18 11.34 78.13 11.63 78.08 12.02 79 
80 79.22 11.13 19.17 11.48 79.12 11.82 711.07 12.17 80 

81 80.21 11.27 80.16 11.62 80.11 ll.117 80.06 12.32 81 
82 81.20 11.41 81.15 11.77 81.10 12.12 Sl.01i 12.47 82 
83 82.19 11.M 82.14 11.91 82.09 12.27 82.03 12.63 83 
84 83.18 11.69 83.13 12.05 83.08 12.42 83.02 12.78 84 
8/i 84.17 11.83 84.12 12.20 84.07 12.56 84.01 12. 93 8/i 
86 8/i.16 11.97 85.11 12.34 85.06 12. 71 85.00 13.08 86 
87 86. Iii 12.11 86.10 12.48 86.04 12.86 85.99 13.23 87 
88 87.14 12.25 87.09 12.63 87.03 13.01 86.98 13.39 88 
89 88.13 12.39 88.08 12.77 88.02 13.16 87.96 13.M 89 
110 89.12 12.03 89.01 12.91 89.01 13.30 1!8.91i 13.69 110 

91 90.11 12.66 110.06 13.06 110.00 13.46 89.94 13.84 111 
112 91.10 12.80 91.05 13.20 90.99 13.60 110.93 14.00 112 
93 92.09 12.94 02.04 13.34 91.98 13.75 91.92 14.15 93 
94 93.09 13.08 93.03 13.49 92.97 13.89 112.91 14.30 94 
95 94.08 13.22 94.02 13.63 \13.96 14.04 13.89 14.46 95 
96 95.07 13.36 96.01 13.78 94.95 14.19 94.88 14.60 96 
97 96.06 13.00 96.00 13.92 115.93 14.34 115.87 14.76 97 
98 97.05 13.64 96.99 14.06 116.92 14.49 06.86 14.91 118 
99 98.04 13.78 97.98 14.21 117.91 14.63 117.85 15.06 99 

100 911.03 13.92 98.97 14.35 98.90 14.78 98.84 15.21 100 

I- - l-

I 
Dep. Lat. Dep. Lat. nap. LIlt. nap. LIlt. 

J 82-. Sl,,-. SlW· 81~. 

Digitized by Google 



TABLB f.-ftA VBB8B TABLB. 

i! 9°. 9)(°. 9~o. 0,(0. t:;j 

J J Lat. Dep. Lat. Dep. Lat. Dep. Lata Dep. 

---- --------
I 0.99 0.16 0.99 0.16 0.99 0.17 0.99 0.17 1 
2 1.98 0. 31 1.97 0.32 1.97 0.33 1.97 0.34 2 
3 2.96 0.47 2.96 0.48 2.96 0.50 2.96 0.51 3 
4 3.95 0.63 3.95 0.64 3.95 0.66 3.94 0.68 4 
5 4.94 0.78 4.93 0.80 4.93 0.83 4.93 0.85 5 
6 5.93 0.94 5.92 0.96 5.92 0.99 5.91 1.02 6 
7 6. 91 LI0 6. 91 1.13 6.90 1.16 6.90 L19 7 
8 7.90 1.25 7.90 1.29 7.89 1.32 7.88 1.35 8 
9 8.89 1.41 8.88 1.45 8.88 1.49 8.87 1.52 9 

10 9.88 1.56 9.87 1.61 9.86 1.65 9.86 1.89 10 

11 10.86 1.72 10.86 1.77 10.86 1.82 10.84 1.86 11 
12 lL85 1.88 11.84 1.93 11.84 

1.9
8

1 

11.83 2.03 12 
13 12.84 2.03 12.83 2.09 12.82 2.15 12. 81 2.20 13 
14 13. 83 2.19 13.82 2.25 13.81 2.31 13.80 2.37 14 
15 14.82 2.35 14.80 241 14.79 2.48 14. 78 2.54 15 
16 15.80 2.50 15. 79 2.57 15.78 2.64 15.77 2.71 16 
17 16. 79 2.66 16. 78 2.73 16. 77 2.81 I 16. 75 2.88 17 
18 17.78 2.82 17.77 2.89 17.75 2.97 17.74 3.05 18 
19 18.77 2.97 18. 75 3.05 18. 74 

3.
14

1 

18. 73 3.22 19 
20 19.75 3.13 19.74 3.21 19.73 3.30 19.71 3.39 20 

21 2D.7" 3.29 2D.73 3.38 2D.71 3.47 2D.70 3.56 21 
22 21.73 3.44 21.71 3.54 21.70 3.63 21.68 3. 73 22 
23 22.72 3.60 22.70 3.70 22.68 3.80 22.67 3.90 23 
24 23.70 3.75 23.69 3.86 23.67 3.96 23.65 4.06 24 
25 24.69 3. 91 24.67 4.02 24.66 4.13 24.64 4.23 25 
26 25.68 4.07 25.66 4.18 25.64 4.29 25.62 4.40 26 
27 26.67 4.22 26.65 4.34 26.63 4.46 26.61 4.57 27 
28 27.66 4.38 27.64 4.50 27.62 4.62 27.60 4. 74 28 
29 28.64 4.54 28.62 4.66 28.60 4.79 28.58 4. 91 29 
30 29.63 4.69 29.61 4.82 29.59 4.95 29.57 5.08 30 

31 30.62 4.85 30.60 4.98 30.67 5.12 30.65 5.25 31 
32 31.61 5.01 31.58 5.14 31.56 5.28 31.54 5.42 32 
33 32.69 6.16 32.57 5.30 32.65 5.45 32.52 5.69 33 
34 33.68 5.32 33.56 5.47 33.53 5.61 33.61 5. 76 34 
35 34.57 5.48 34.54 5.63 34.52 5. 78 34.49 5.93 35 
36 35.56 5.63 35.53 5.79 35.51 5.94 35.48 6.10 36 
37 36.54 5.79 36.52 5.95 36.49 6.11 36.47 6.27 37 
38 37.53 5.94 37.61 6.11 37.48 6.27 37.45 6.44 38 
39 35.52 6.10 38.49 6.27 38.47 6.44 38.44 6.60 39 
40 39.61 6.26 39.48 6.43 39.45 6.60 39.42 6.77 40 

41 4D.50 6.41 4D.47 6.69 4D.44 6.77 4D.41 6.94 41 
42 4L48 6.57 41.45 6. 75 41.42 6.92 41.39 7.11 42 
43 42.47 6. 73 42.44 6. 91 42. 41 7.10 42.38 7.28 43 
44 43.46 6.88 43.43 7.07 43.40 7.26 43.36 7.45 44 
45 44.45 7.04 44.41 7.23 44.38 7.43 44.35 7.62 45 
46 45.43 7.20 45.40 7.39 45.37 7.59 45.34 7.79 46 
47 46.42 7.35 46.39 7.65 46.36 7.76 46.32 7.96 47 
48 47.41 7.61 47.38 7.72 47.34 7.92 47.31 8.13 48 
49 48.40 7.67 48.3G 7.88 48.33 8.09 48.29 8.30 49 
liD 49.38 7.82 49.35 8.04 49.32 8.25 49.28 8.47 50 

---- I-

i Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. j 81°. ~o. 8OJSo. 8OJ(0. t:I --... 
Digitized by Google 



TABU •• -TUVBUB TABLE. 
---

DO. D~·. . t; 

--- -- g 
~ Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 16 --------------------
51 60.37 7.98 6O.M 8.20 60.30 8.42 60.26 8.64 51 
52 61.36 8.13 6L32 8.36 6L29 8.68 51.2.'1 8.81 52 

62.35 8. 1 8.62 8. 75 8.98 53 
53.34 8. 30 8.68 8.91 9.14 54 
64.32 8. 28 8.84 11.08 9.31 55 
65.31 8. 27 9.00 9.24 9.48 66 
61\.30 8. 26 D.16 9.41 9.65 67 

68 67.29 9.07 67.2.'1 D.32 67.20 11.57 67.16 9.82 68 
69 68.27 D.23 58.23 9.48 68.19 9.74 68.16 D.99 69 
60 69.26 9.311 69.22 D.64 6D.18 11.90 5D.13 10.16 60 

61 60.2.'1 11.64 60.21 D.81 60.16 10.07 60.12 10.33 61 
1.24 9. 9 9.97 10.23 0.50 62 

62.22 9. 8 10.13 10.40 0.67 63 
63.21 10. 7 10.29 10.56 0.84 64 
64.20 10. 16 10.45 10.73 1.01 65 
65.19 10. 4 10.61 10.89 1.18 66 

I 67 66.18 10. .13 10.77 

M:mj 
n.06 1.35 67 

68 67.16 10.64 67.12 10.93 n.22 67.02 11.52 68 
00 66.16 10.79 68.10 n.09 68.05 n.39 68.00 11.00 69 
70 00.14 10.95 00.09 lL25 00.04 n.55 68.99 n.85 70 

71 70.13 1Lll 7008 n.41 7003 11.72 0097 12.02 71 
1.11 11. 06 n.57 n.88 12.19 72 

72.10 11. 05 n.73 12.05 12.36 73 
73.09 11. 04 11.89 12.21 12.53 74 
4.08 lL 02 12.06 12.38 12.70 75 
6.06 11. . 1 12.22 12.64 12.87 76 

77 76.05 12.05 76.00 12.38 75.94 12.71 ·76.89 13.04 77 
78 77.04 12.20 76.99 12.64 76.93 12.87 76.87 13.21 78 
79 78.03 12.36 77.97 12.70 77.92 13.04 77.86 13.38 79 
SO 79.02 12.61 78.96 12.86 78.90 13.20 78.84 13.55 SO 

SO. 00 12. 95 13.02 13.37 3.72 81 
SO. 99 12. 93 13.18 13.53 3.89 82 

1.98 12. 92 13.34 13.70 4.06 83 
82.97 13. 1 13.50 13.86 4.23 84 
83.95 13. 89 13.66 14.03 4.311 85 

I 86 

I 
84.94 13.45 84.88 13.82 84.82 14.19 84.76 14.56 86 

I 

87 85.93 13.61 85.87 13.98 85.81 14.36 85.74 14. 73 87 
88 86.92 13.77 86.86 14.16 86.79 14.52 86.73 14.90 88 
89 87.90 13.92 87.84 14.31 87.78 14.00 87.71 16.07 89 
90 I 88.89 14.08 88.83 14.47 88.77 14.85 88. 70 16.24 90 

89.88 14. 82 14.63 15.02 .41 91 
90.87 14. SO 14. 79 15.18 .58 92 

1.86 14. 9 14.95 15.35 .75 93 
92.84 14. 8 15.11 15.51 .02 94 

95 93.83 14.86 93. 76 16.27 
93.70 I 16.68 93.63 16.09 95 

96 94.82 15.02 94.75 16.43 94.68 16.84 94.61 16.26 96 
97 95.81 15.17 95.74 15.69 95.67 16.01 95.60 16.43 97 
98 96. 79 16.33 96.73 16.75 96.86 16.17 96,68 16.60 98 
99 97.78 16.49 97.71 16.91 97.64 I 16.34 97.57 16.77 99 

98.77 16. 0 16.07 16.50 6.93 100 

---- I-- - ----
Dep. La Lat. Lat. Lat. 

II I 
81°. I ~'. 8Q3i0 • ~o. 1=1 
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'fABLB ............... IIB TABLB. 
---

i 10°. 11 10)(0. 1~0. lot°. t::I 

f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. f 
-------I-------I-----

I 0.98 0.17 0.98 0.18 0.98 0.18 0.98 0.19 1 
2 1.97 0.35 1.97 0.36 1.97 0.36 1.96 0.37 2 
3 2.95 0.52 2.95 0.53 2.95 0.55 2-95 0.56 3 

" 3.94 0.69 3.94 0.71 3.93 0.73 , 3.93 0.75 " 5 4.92 0.87 4.92 0.89 4.92 0.91 ' 4.91 0.93 5 
6 5.91 1.04 5.90 1.07 5.90 1.09 6.89 1.12 6 
7 6.89 1.22 6.89 1.25 6.88 1.28 6.88 1.31 7 
8 7.88 1.39 7.87 1.42 7.87 1.46 7.86 1.49 8 
9 8.86 L56 8.86 1.60 8.85 1.64 8.84 1.68 9 

10 9.85 1.74 9.84 1.78 9.83 1.82 9.82 1.87 10 

11 10.83 1.91 10.82 1.96 10.82 2.00 10.81 2.06 11 
12 11.82 2-08 11.81 2.14 11.80 2.19 11.79 2.24 12 
13 12.81 2.26 12.79 2-31 12.78 2.37 12-77 2-42 13 
14 13.79 2.43 13.78 2.49 13.77 2.55 13.76 2-61 14 
15 14.77 2.60 14.76 2.67 14.76 2.73 14.74 2.81 15 
16 15.76 2-78 15.74 2-85 15.73 2.92 15.72 2-98 16 
17 16.74 2.95 16. 73 3.03 16.72 3.10 16.70 3.17 17 
18 17.73 3.13 17.71 3.20 17.70 3.28 17.68 3.36 18 
19 18.71 3.30 18.70 3.38 18.68 3.46 18.67 3.54 19 
20 19.70 3.47 19.68 3.66 19.67 3.64 19.65 3.73 20 

21 20.68 3.65 20.66 3.74 20.65 3.83 20.83 3.92 21 
22 21.67 3.82 21.65 3.91 21.83 4.01 21.61 4.10 22 
23 22.65 3.99 22.83 4.09 22.61 4.19 22.60 4.29 23 
24 23.64 4.17 23.62 4.27 23.60 4.37 23.58 4.48 24 
25 24.62 4.34 24.60 4.45 24.58 4.56 24.56 4.66 25 
26 25.61 4.51 25.59 4.63 25.56 4.74 25.54 4.85 26 
27 26.59 4.69 26.57 4.81 26.55 4.92 26.53 5.04 27 
28 27.57 4.86 27.55 4.98 27.53 5.10 27.51 5.22 28 
29 28.56 5.04 28.54 5.16 28.51 5.28 28.49 5.41 29 
30 29.54 5.21 29.52 5.34 29.50 6.47 29.47 5.60 30 

31 ao.53 6.38 30.51 5.52 30.48 5.65 30.46 5.78 31 
32 31.51 6.56 31.49 5.69 31.46 5.83 31.44 5.97 32 
83 32.50 5.73 32.47 5.87 32.45 6.01 32.42 6.16 83 
34 83.48 5.90 33.46 6.06 33.43 6.20 33.40 6.34 34 
35 34.47 6.08 34.44 6.23 34.41 6.38 34.39 6.53 35 
36 35.45 6.25 35.43 6.41 35.40 6.56 35.37 6.71 36 
37 36.44 6.42 36.41 6.58 36.38 6. 74 36.35 6.90 37 
38 37.42 6.60 37.39 6.76 37.36 6.92 37.83 7.09 38 
39 38.41 6.77 38.38 6.94 38.35 7.11 38.32 7.27 39 
40 39.39 6.95 39.36 7.12 39.33 7.29 39.30 7.46 40 

41 40.38 7.12 40.35 7.30 40.31 7.47 40.28 7.65 41 
42 <11.36 7.29 <11.33 7.47 <11.30 7.65 41.26 7.83 42 
43 42.35 7.<17 42.31 7.65 42.28 7.84 42.25 8.02 43 
44 43.33 7.64 43.30 7.83 43.26 8.02 43.23 8.21 44 
45 44.32 7.81 44.28 8.01 44.25 8.20 44.21 8.39 45 
46 45.30 7.99 45.27 8.19 45.23 8.38 45.19 8.58 46 
47 46.29 8.16 46.25 8.36 46.21 8.1i7 46.18 8.77 47 
48 47.27 8.34 47.23 8.64 47.20 8.15 47.16 8.95 48 
49 46.26 8. iii 48.22 8.72 48.18 8.93 46.14 9.14 49 
10 49.24 8.88 <19.20 8.90 <19.16 9.11 49.12 9.33 50 
~ -----------

I 
Dep. Lato Dep. Lat. Dep. Lat. Dep. Lat. i IJ)0. ~. 1lIW. 'l9J(". J:I 

-
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61 
62 
61l 
M 
85 
116 
67 
68 
09 
10 

71 
72 
73 

\ 
7. 
76 
76 
17 
78 
'Ii 
80 

81 
82 
83 
M 
85 
86 
97 
88 
80 
90 

91 
IIi2 
113 
M 
96 
96 
97 
98 
99 

100 

'Ii. 77 
80.75 
81.74 
82.72 
83.71 
84.69 
86.68 
86.66 
97.65 
88.63 

89.62 
110..00 
91.liII 
82.67 
I13.IiO 
kM 
95.63 
86.61 
97.1iO 
08.48 

14.07 
14.24 
14.ft 
14.liII 
14.76 
14.113 
16.11 
15.28 
16.45 
15.63 

15.80 
15.98 
16.16 
16.32 
16.1iO 
16.67 
16.84 
17.02 
17.19 
17.36 

79.71 
80.69 
81.68 
82.116 
83.M 
84.63 
86.61 
86.60 
97.68 
88.66 

89.55 
90.63 
111.62 
112.1iO 
113.48 
94.47 
95.f6 
86.44 
97.42 
08.40 

14.41 
14.09 
14.77 
14.96 
15.13 
15.30 
16.48 
16.116 
15.84 
16.01 

16.111 
16.37 
16.66 
16. t.J 

t~:f: I 
17.26 
17.44 
17.112 
17.79 

29 

79.M 
80.63 
81.61 
82.liII 
&1.68 
84.66 
86.04 
86.63 
97.51 
88.f9 

89.48 
90.48 
01.44 
82.43 
113.41 
94.39 
11&.38 
86.36 
97.34 
08.33 

14.76 
14.M 
15.13 
16.31 
16.f9 
16.67 
15.85 
16.04 
16.22 
16.40 

16.68 
16.77 
16.96 
17.13 
17.31 
17.f9 
17.68 
17.86 
18.04 
18.22 

79.68 
80.66 
81.04 
82.63 
83.51 
84.49 
86..7 
86.48 
97.44 
88.42 

89.40 
90.39 
01.37 
112.36 
113.33 
94.32 
95.30 
86.28 
97.26 
98.26 

16.11 81 
16.211 82 
16.48 83 
15.67 84 
15.85 85 
16.04 86 
16.23 In 
16..1 88 
16.60 89 
16. 79 110 

16.117 III 
17.16 IIi2 
17.85 113 
17.63 M 
17.72 96 
17.111 96 
lUll 117 
18.28 98 
18.47 99 
18.65 100 

Digitized by Google 



TABU f.-'l'UVBB8E TABLE. 

t::I 110. 11~0. 11~0. 11,,°. t::I 

f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. f ----------------------
I 0.98 0.19 0.98 0.20 0.98 0.20 0.98 0.20 1 
2 1.96 0.38 1.96 0.39 1.96 0.40 1.96 0.41 2 
3 2.94 0.57 2.94 0.59 2.94 0.60 2.94 0.61 3 
4 3.93 0.76 3.92 0.78 3.92 0.80 3.92 0.81 4 
6 4.91 0.95 4.90 0.98 4.90 1.00 4.90 1.02 6 
6 6.89 1.14 6.88 1.17 5.88 1.20 6.87 1.22 6 
7 6.87 1.34 6.87 1.37 6.86 1.40 6.86 1.43 7 
8 7.86 1.63 7.86 1.56 7.84 1.59 7.83 1.63 8 
9 8.83 1.72 8.83 1.76 8.82 1.79 8.81 1.83 9 

10 9.82 1.91 9.81 1.95 9.80 1.99 9.79 2.04 10 

11 10.80 2.10 10.79 2.16 10.78 2.19 10.77 2.24 11 
12 11.78 2.29 11.77 2.34 11.76 2.39 11.75 2.44 12 
13 12.76 2.48 12.75 2.M 12.74 2.59 12.73 2.65 13 
14 13.74 2.67 13.73 2.73 13.72 2.79 13.71 2.86 14 
15 14.72 2.86 14. 71 2.93 14.70 2.99 14.69 3.05 15 
16 16.71 3.05 16.69 3.12 16.68 3.19 15.66 3.26 16 
17 16.69 3.24 16.67 3.32 16.66 3.39 16.64 3.46 17 
18 17.67 3.43 17.65 3.51 17.64 3.59 17.62 3.66 18 
19 18.65 3.63 18.63 3.71 18.62 3.79 18.60 3.87 19 
20 19.63 3.82 19.62 3.90 19.60 3.99 19.58 4.07 20 

21 20.61 4.01 20.60 4.10 20.58 4.19 20.56 4.28 21 
22 21.60 4.20 21.58 4.29 21.56 4.39 21.M 4.48 22 
23 22. iii! 4.39 22.56 4.49 22.M 4.59 22.52 4.68 23 
24 23.56 4.58 23.M 4.68 23.52 4.78 23.50 4.89 24 
25 24.M 4.77 24.52 4.88 24.50 4.98 24.48 6.09 25 
26 26.52 4.96 25.50 6.07 25.48 6.18 26.46 5.29 26 
27 26.50 6.15 26.48 6.27 26.46 6.38 26.43 6.50 27 
28 27.49 6.34 27.46 5.46 27.44 6. iii! 27.41 6.70 28 
29 28.47 6.63 28.44 5.66· 28.42 5.78 28.39 5.91 29 
30 29.46 6.72 29.42 5.86 29.40 6.98 29.37 6.11 30 

31 30.43 6.92 30.40 6.05 30.38 6.18 30.35 6.31 31 
32 31.41 6.11 31.39 6.24 31.36 6.38 31.33 6.52 32 
33 32.39 6.30 32.37 6.44 32.34 6.58 32.31 6.72 33 
34 33.38 6.49 33.35 6.63 33.32 6.78 33.29 6.92 34 
35 34.36 6.68 34.33 6.83 34.30 6.98 34.27 7.13 35 
36 35.34 6.87 35.31 7.02 35.28 7.18 35.25 7.33 36 
37 36.32 7.06 36.29 7.22 36.26 7.38 36.22 7.63 37 
38 37.30 7.25 37.27 7.41 37.24 7.58 37.20 7.74 38 
39 38.28 7.44 38.25 7.61 38.22 7.78 38.18 7.94 39 
40 39.27 7.63 39.23 7.80 39.20 7.97 39.16 8.15 40 

41 40.25 7.82 40.21 8.00 40.18 8.17 40.14 8.35 41 
42 41.23 8.01 41.19 8.19 41.16 8.37 41.12 8.55 42 
43 42.21 8.20 42.17 8.39 42.14 8.57 42.10 8.76 43 
44 43.19 8.40 43.15 8. iii! 43.12 8.77 43.08 8.96 44 
46 44.17 8.59 44.14 8.78 44.10 8.97 44.06 9.16 46 

I 
46 46.15 8.78 46.12 8.97 46.08 9.17 46.04 9.37 46 
47 46.14 8.97 46.10 9.17 46.06 9.37 46.02 9.1l7 47 
48 47.12 9.16 47.08 9.36 47.04 9.1l7 46.99 9.77 48 
49 48.10 9.35 48.06 9.56 48.02 9.77 47.97 9.98 49 
50 49.08 9.M 49.04 9.76 49.00 9.97 48.95 10.18 50 

----------------I-
t Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. i I 70°. 7~0. 78~·. 78j(°. ~ 
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'uau: f.-TBAVIUe TABLI. 

f 
110. 11~0. 11~0. 11,,0. , 

Lat. Dep. Lat. Dep. Lat. Dep. Lat. I Dep. 
------------

51 fiO.06 9.73 fiO.02 9.95 49.98 10.17 49.93 10.39 51 
52 51.0l 9.92 51.00 10.14 fiO.96 10.37 fiO.91 10.69 52 
63 52.03 10.11 51.98 10.34 51.94 10.57 51.89 10.79 63 
M 63.01 10.30 52.96 10.63 52.92 10.77 52.87 11.00 M 
M 63.99 10.49 63.94 10.73 63.90 10.97 53.85 11.20 M 
56 M.97 10.69 M.92 10.93 M.88 11.16 M.83 11.40 56 
67 55.95 10.88 M.9O 11.12 M.86 11.36 M.81 11.61 57 
58 66.93 11.07 56.89 11.32 56.84 11.56 56.78 11.81 58 
69 57.92 11.26 57.87 11.51 57.82 11.76 57.76 12.01 59 
60 58.90 11.45 58.85 1L71 58.80 11.96 58.74 12.22 60 

61 69.88 11.64 69.83 11.90 69.78 12.16 59.72 12.42 61 
62 60.86 11.83 60.81 12.10 60.76 12.36 60.70 12.63 62 
63 61.84 12.02 61.79 12.29 61.74 12.56 61.68 12.83 63 
64 62.82 12.21 62.77 12.49 62.72 12.76 62.66 13.03 64 
6Ii 63.81 12.40 63.75 12.68 63. 70 12.96 63.64 13.24 6Ii 
66 64.79 12.59 64.73 12.88 64.68 13.16 64.62 13.44 66 
67 65.77 12.78 65.71 13.07 65.65 13.36 65.60 13.64 67 
68 66.75 12.98 66.69 13.27 66.63 13.56 66.58 13.85 68 
69 67.73 13.17 67.67 13.46 57.61 13.76 67.M 14.05 ell 
70 68.71 13.36 68.65 13.66 68.69 13.96 68.53 14.25 70 

71 69.70 13.M 69.64 13.85 69.57 14.16 69.51 1~.46 71 
72 70.68 13.74 70.62 14.05 70.M 14.35 70.49 14.66 72 
73 71.66 13.93 71.60 14.24 71.63 14.M 71.47 14.87 73 
74 72.64 14.12 72.58 14.44 72.51 14.75 72.45 15.07 74 
75 73.62 14.31 73.56 14.63 73.49 14.95 73.43 15. 27 75 
76 74.60 14.fiO 14.M 14.83 74.47 15.15 74. 41 15.48 76 
77 75.59 14.69 75.52 15.02 75.45 15.35 75.39 15.68 77 
78 76.57 14.88 76.50 15.22 76.43 15.M 76.37 15.88 78 
79 77.M 15.07 77.48 15.41 .77.41 15. 75 77.34 16.09 79 
80 78.53 15.26 78.46 15.61 78.39 15.95 78.32 16.29 80 

81 79.51 15.46 79.44 15.80 79.37 16.15 79.30 16. 49 81 
82 80.49 15.65 80.42 16.00 80.35 16.35 80.28 16.70 82 
83 81.48 15.84 81.41 16.19 81.33 16.M 81.26 16.90 83 
84 82.46 16.03 82.39 16.39 82.31 16. 75 82.24 17.11 84 
85 83.44 16.22 83.37 16.58 83.29 16.95 83.22 17.31 85 
86 84.42 16.41 84.35 16.78 84.27 17.15 84.20 17.51 86 
87 85.40 16.60 85.33 16. 97 I 85.25 17.35 85.18 17.72 87 
88 86.38 16.79 86. 31 17.17 86.23 17.M 86.16 17.92 88 
89 87.36 16.98 87.29 17.36 87.21 17.74 87.14 18.12 89 
90 88.35 17.17 88.27 17.56 88.19 17.94 88.11 18.33 90 

91 89.33 17.36 89.25 17.75 89.17 18.14 89.09 18.53 91 
92 90.31 17.M 90.23 17.95 90.15 18.34 90.07 18.74 92 
93 91.29 17.75 91.21 18.14 91.13 18.M 91.05 18.94 93 
94 92.27 17.94 92.19 18.34 92.11 18.74 92.03 19. It 94 

1 95 93.25 18.13 93.17 18.53 93.09 18.94 93.01 19.35 95 I 96 94.24 18.32 94.16 18.73 94.07 19.14 93.99 19.M 96 
97 95.22 18.51 95.14 18.92 95.05 19.34 94.97 19.75 97 
98 96.20 18.70 96.12 19.12 96.03 19.M 95.95 19.96 98 
99 97.18 18.89 97.10 19.31 97.01 19.74 96.93 20.16 99 

100 118.16 19.08 98.08 19.51 97.99 19.94 97.90 20.36 100 

---------------------
j Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. i A 790• ~o. 78~0. 7~0. 
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· 

f 
12". l2J(". J230ii0 • 

_0. 
f LIlt. Dep. Lat. Dep. Lat. Dell· Lat. Dep. 

1--- ----------
1 0.98 0.21 0.98 0.21 0.98 0.22 0.98 0.22 1 
2 L86 0.42 1.95 0.42 1.95 0.43 L95 0.44 2 
3 2.93 0.62 2.93 0.64 2.93 O.GS 2.93 0.00 3 
4 3.91 0.83 3.91 0.85 3.91 0.81 3.90 0.88 4 
5 4.89 L04 4.89 1.06 4.88 1.08 4.88 1.10 6 
6 5.81 L25 5.86 L27 5.86 1.30 5.85 1.32 6 
7 6.85 1.46 6.84 1.49 6.83 1.52 6.83 1.114 7 
8 7.83 1.66 7.82 1.70 7.81 1.73 7.80 1.77 8 
9 8.80 1.81 8.80 1.91 8. 79 1.95 8.78 1.99 9 

10 9.78 2.08 9.77 2.12 9.76 2.16 9.75 2.21 10 

11 10.76 2.29 10.75 2.33 10.74 2.38 10.73 2.43 11 
12 11.74 2.49 11.73 2.65 lL72 2.60 lL70 2.65 12 
13 12.72 2.70 12.70 2.76 12.69 2.81 12.68 2.81 13 
14 13.69 2.91 13.68 2.97 13.67 3.03 13.65 3.09 14 
15 14.67 3.12 14.66 3.18 14.64 3.25 14.63 3.31 15 

I 
16 16. 65 3.33 15.64 3.39 15.62 3.46 15.61 3.63 16 
17 16.63 3.53 16.61 3.61 16. 60 3.f>8 16.58 3.75 17 

t 18 17.61 3. 74 17.69 3.82 17.57 3.90 17.56 3.97 18 
19 18.58 3.95 18.57 4.03 18.65 4.11 18.63 4.19 19 
20 19.56 4.16 19.54 4.24 19.53 4.33 19.51 4.41 20 

21 20.114 4.37 20.52 4.46 20.50 4.65 20.48 4.63 21 
22 21.52 4.57 21.50 4.67 21.48 4.76 21.46 4.86 22 
23 22.50 4.78 22.48 4.88 22.45 4.98 22.43 5.08 23 
24 23.411 4.99 23.45 5.09 23.43 5.19 23.41 5.30 24 

I 25 24.45 5.20 24.43 5.30 24.41 5.41 24.38 5.52 25 
I 26 25.43 5.41 25.41 5.62 25.38 5.63 25.36 5.74 26 

27 26.41 5.61 26.39 5.73 26.36 5.84 26.33 5.96 27 
28 27.39 5.82 27.36 5.94 27.34 6.06 27.31 6.18 28 
29 28.37 6.03 28.34 6.15 28.31 6.28 28.28 6.40 29 
30 29.34 6.24 29.32 6.37 29.29 6.49 29.26 6.62 30 

31 30.32 6.45 30.29 6.58 30.27 6.71 30.24 6.84 31 
32 31.30 6.65 31.27 6.79 31.24 6.93 31.21 7.06 32 
33 32.28 6.86 32.25 7.00 32.22 7.14 32.19 7.28 33 
34 33.26 7.(11 33.23 7.21 33.19 7.36 33.16 7.50 34 
35 34.24 7.28 'I 34.20 7.43 34.17 7.68 34.14 7.72 35 
36 35.21 ~::g ! 35.18 7.64 35.15 7.79 35.11 7.95 36 
37 36.19 36.16 7.85 36.12 8.01 36.09 8.17 37 
38 37.17 7.90 'i 37.13 8.06 37.10 8.22 37.06 8.39 38 
39 38.15 8.11 I' 38.11 8.27 38.08 8.44 38.04 8.&1 39 
40 39.13 8.32 39.09 8.49 39.05 8.66 39.01 8.83 40 

41 40.10 8.52 40.07 8.70 40.03 8.81 39.99 9.05 41 
42 41.08 8. 73 41.04 8.91 41.00 9.09 40.96 9.27 42 
43 42.06 8.94 42.02 9.12 41.98 9.31 41.94 9.49 43 
44 43.04 9.15 43.00 9.34 42.96 9.52 42.92 9.71 44 
45 44.02 9.36 43.98 9.65 43.93 9.74 43.89 9.93 45 
46 44.99 9.56 44.95 9.76 44.91 9.96 44.81 10.15 46 
47 45.97 9.77 45.93 9.97 45.89 10.17 45.84 10.37 47 
48 46.95 9.98 46.91 10.18 46.86 10.39 46.82 10.59 48 
49 47.9:! 10.19 47.88 10.40 47.84 10.61 47.79 10.81 49 
50 48.91 10.40 48.86 10.61 48.81 10.82 48.77 11.03 SO 

----
Dep.1 Lat. 

------
! Dep. Lat. Dep. Lat. Dep. Lat. j I I 78°. ~ .. '1'1H0. ~o. Q 
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TABU: 4.-TLUBIUIB T.utLB. , 120. 12~0. ~o. ~o. 

1---.---11---;----11----:---,1---.---1 
Lat. Dep. La&. Dep. Lat. Dep. Lat. Dep. f 

1--1---1--- ------ ------ I------
51 
52 
63 
54 
66 
66 
57 
58 
59 
80 

61 
62 
63 
64 
66 
66 
ffl 
68 
69 
70 

71 
72 
73 
74 
76 
76 
77 
78 
79 
80 

81 
82 
83 
84 
86 
86 
87 
88 
89 
90 

411.89 
l5O.86 
61.84 
62.82 
63.80 
54.78 
M.75 
66.73 
67.71 
68.69 

&9.ffl 
60.66 
61.62 
62.60 
63.68 
64.66 
65.54 
66.61 
67.49 
68.47 

68.46 
'lO.43 
7L4O 
n.88 
78.36 
74.34 
76.32 
76.30 
77.Z1 
78.26 

10.60 
10.81 
11.02 
11.23 
11.44 
11.64 
11.86 
12.06 
12.Z1 
12.47 

12.68 
12.89 
13.10 
13.31 
13.51 
13. 72 
13.N 
14.14 
14.36 
14.56 

14.76 
14.97 
16.18 
16.39 
16.69 
16.80 
16.01 
16.22 
16.43 
16.63 

49.84 
l5O.32 
61.79 
62.77 
63.76 
54.72 
66.70 
66.68 
67.66 
68.63 

69.61 
60.69 
61.57 
62.54 
63.52 
64.60 
66.47 
66.46 
67.43 
68.41 

68.88 
70.36 
71.34 
72.32 
73.29 
74.27 
76.25 
76.22 
77.20 
78.18 

10.82 
11.03 
11.25 
11.46 
11.67 
11.88 
12.09 
12.31 
12.52 
12.73 

12.94 
13.16 
13.37 
13.68 
13.79 
14.00 
14.22 
14.43 
14.64 
14.86 

16.06 
15.28 
15.49 
16.70 
16.91 
16.13 
16.34 
16.66 
16. 76 
16.97 

411.79 
l5O.77 
5L74 
62.72 
63.70 
54.ffl 
66.66 
66.63 
57.60 
58.68 

&9.66 
60.63 
81.51 
62.48 
63.46 
84.44 
66.41 
66.39 
ffl.36 
68.34 

68.32 
70.29 
71.27 
72.25 
73.22 
74.20 
75.17 
76.16 
77.13 
7&10 

711.23 16.84 79.16 17.19 79.08 
80.21 17.06 80.13 17.40 80.06 
81.19 17.28 81.11 17.1\1 81.03 
82.16 17.46 82.09 17.82 82.01 
83.14 17.ffl 83.06 18.04 82.99 
84.12 17.88 84.04 18.25 i 83.96 
86. 10 18. 09 86. 02 18.46 I 84. 94 
86. 08 18. 30 86. 00 1& 67 ' 86. 91 
87.06 18.60 86. 97 18.88: 86. 89 
88.03 18.71 87.95 19.10, 87.87 

i 

11.04 
lL26 
11.47 
lL69 
11.90 
12.12 
12.34 
12.66 
12.77 
12.99 

13.20 
13.42 
13.64 
13.86 
14.07 
14.29 
14.60 I 14.72 
14.N 
16.15 

16.37 
16.68 
16.80 
16.02 
16.23 
16.45 
16.67 
16.88 
17.10 
17.32 

17.63 
17.75 
17.96 
18.18 
18.40 i 
18.61 , 
18.83 I 
19.06 I 
19.26 
19.48 

411.74 
l5O.72 
AL69 
62.67 
63.64 
54.62 
M.59 
66.67 
67.66 
68.52 

&9.60 
60.47 
61.46 
62.42 
63.40 
64.37 
66.36 
66.32 
67.30 
68.Z1 

68.25 
70.22 
71.20 
72.18 
73.16 
74.13 
75.10 
76.08 ' 
77.06 I 

78. 03 1 

79.00 
79.98 
80.95 
81.93 
82.90 
83.88 
84.86 
86.83 
86.81 
87.78 

11.28 
11.48 
11.70 
11.92 
12.14 
12.36 
12.68 
12.80 
13.02 
13.24 

13.46 
13.68 
13.90 
14.12 
14.36 
14.57 
14.79 
16.01 
15.23 
16.46 

16.67 
l6.89 
16.11 
16.33 
16.66 
16. 77 
16.99 
17.21 
17.44 
17.66 

61 
52 
63 
54 
66 
66 
67 
68 
59 
60 

81 
62 
63 
84 
66 
66 
67 
68 
68 
70 

71 
72 
73 
74 
76 
76 
77 
78 
79 
80 

17.88 81 
18.10 82 

~~I : 
18. 76: 86 
18.98 86 
19.20 87 
19.42 88 
19.64 89 
19.86 90 

~ ~m 18.92 83.N aUI88.84 a70 68.~ ~08 ~ 
92 1ilI.99 19. 13 89. 91 19.52 89.82 19.91 89. 73 ~ 30 92 
N 90.97 19.34 110. 88 19.73 110. 80 20. 13 90.71 20.52 N 
94 91.95 19.54 91.86 19.94 91.77 20.36 91.68 20.75 94 
95 92. 92 19. 75 92. 84 20. 16 92. 76 20. 56 92. 66 20.97 95 
96 N.90 19.96 93. 81 20. 37 93. 72 20. 78 93. 63 21. 19 96 
97 94.88 20. 17 94. 79 ~ 68 94. 70 20.99 94.61 21. 41 97 
96 ~86 ~88 ~77 ~79 ~68 nn ~68 n63 96 
991110.84 ~68 IIO.~ nm 110.66 n43 110.56 n86 99 

100 97.81 20.79 97.72 21.22 97.63 21.64 97.63 22.07 100 

------ ------------
Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

78·. I ~o. 77~0. j7~·. 
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TABLB f.-TU HUB TABLE. 

t:I 130• 13~·. 13~o. I 1:M(°. t:I 
Iii" 

f r Lat. I Dep. T.at. Dep. Tat. DeP. Lat. I Dep. 
--1- --------

I 0.97 0.22 0.97 0.23 0.97 0.23 0.97 0.24 1 
2 1.95 0.45 1.95 0.46 1.94 0.47 1.94 0.48 2 
3 2.92 0.67 2.92 0.69 2.92 0.70 2.91 0.71 3 
4 3.90 0.90 3.89 0.92 3.89 0.93 3.89 0.95 4 
5 4.87 1.12 4.87 1.15 4.86 1.17 4.86 1.19 5 
6 5.85 1.35 5.84 1.38 5.83 1.40 5.83 1.43 6 

I 7 6.82 1.57 6.81 1.60 6.81 1.63 6.80 1.60 7 
8 7.79 1.80 7.79 1.83 7.78 1.87 7.77 1.90 8 
9 8. 77 2.02 8.76 2.06 8.75 2.10 8.74 2.14 9 

10 9.74 2.25 9.73 2.29 9.72 2.33 9.71 2.38 10 

11 10.72 2.47 10.71 2.52 10.70 2.57 10.68 2.61 11 
12 11.69 2.70 11.68 2.75 11.67 2.80 11.66 2.85 12 

. 13 12.67 2.92 12.65 2.98 12.64 
3. 03 1 

12.63 3.09 13 
14 13.64 3.15 13.63 3.21 13.61 3.27 13.60 3.33 14 
15 14.62 3.37 14.60 3.44 14.59 3.50 14.57 3.57 15 

I 16 15. 59 3.60 15.57 3.67 15.56 3.74 15.54 3.80 16 
17 16.56 3. 82 1 16.55 3.90 16.53 3.97 16.51 4.04 17 
18 17.54 4.05 17.52 4.13 17.50 4.20 17.48 4.28 18 
19 18.51 4.27 18.49 4.35 18.48 4.44 18.46 4.52 19 
20 19.49 4.50 19.47 4.58 19.45 4.67 19.43 4.75 20 

21 20.46 4.72 20.44 4.81 20.42 4.90 20.40 4.99 21 
22 21.44 4.95 21.41 5.04 21.39 5.14 21.37 5.23 22 
23 22.41 1 5.17 , 22.39 5.27 22.36 5.37 22.34 5.47 23 
24 23.38 5.40 23.36 5.50 23.34 5.60 23.31 5.70 24 
25 24.36 5.62 24.33 5.73 24.31 5.84 24.28 5.94 25 
26 2.5.331 5.85 25.31 5.96 25.28 6.07 25.25 6.18 2tl 
27 26.31 6.07 26.28 6.19 26.25 6.30 26.23 6.42 27 
28 27.28 6.30 27.25 6.42 27.23 6.54 27.20 6.66 28 
29 28.26 6.52 28.23 6.65 28.20 6.77 28.17 6.89 29 
30 29.23 6.75 ; 29.20 6.88 29.17 7.00 29.14 7.13 30 

I 

31 30.21 6.97 ; 30.17 7.11 30.14 7.24 30.11 7.37 31 
32 I 31.18 . 7.20 31.15 7.33 31.12 7.47 31.08 7.61 32 
33 I 32.15 7.42 ' 32.12 7.56 32.09 7.70 32.05 7.84 33 
34 33.13 7.65 33.09 7.79 33.06 7.94 33.03 8.08 34 
35 34.10 7.87 34.07 8.02 34.03 8.17 34.00 8.32 35 
36 35.08 8.10 35.04 8.25 35. 01 8.40 34.97 8.56 36 
37 36.05 8.32 36.02 8.48 35.98 8.64 35.94 8.79 37 
38 37.03 8.55 36.99 8.71 36.95 8.87 36.91 9.03 38 
39 38.00 8.77 37.96 8.94 37.92 9.10 37.88 9.27 39 
40 38.97 9.00 38.94 9.17 38.89 9.34 38.85 9.51 40 

41 39.95 9.22 1 39.91 9.40 39.87 9.57 39.83 9.75 41 
42 40.92 9.45 

1 

40.88 9.63 40.84 9.80 40.80 9.98 42 
43 41.90 9.67 41.86 9.86 41.81 10.04 41. 77 10.22 43 
44 42.87 9.90 42.83 10.08 42.78 10.27 42.74 10.46 44 
45 43.85 10.12 43.80 10.31 43.76 10.51 43.71 10.70 45 
46 44.82 10.35 44.78 10.54 44.73 10.74 44.68 10.93 46 
47 45.80 10. 57 45.75 10.77 45.70 10.97 45.65 11.17 47 
48 46. 77 10.80 46.72 11.00 46.67 11.21 46.62 11.41 48 
49 47.74 11.02 47.70 11.23 47.65 11.44 47.60 11.65 49 
50 48.72 11.25 48.67 11.46 48.62 11.67 48.57 11.88 50 

-- ------------------

J DeP· Lat. 
I DeP· Lat. Dep. Lat. Dep. Lat. j 

770• il 7~0. 76~·. 7~0. 1=\ 1=\ ,. J 
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TABLE f.-TJU. Vll:BSB T.A.BU. 

t:I 13· 13)(· 13~· ~. t:I 
Ii Iii 

i Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. f 
---------- - -- --------

51 49.69 11.47 49.64 11.69 49.119 ll.111 49.54 12.12 51 
62 50.67 11.70 110.62 11.112 1IO.1i6 12.14 50.51 12.36 62 
63 51.64 11.112 51.119 12.15 51.54 12.37 51.48 12.60 63 
54 62.62 12.15 m.1i6 12.38 m.61 12.61 51.46 12.84 54 
65 63.119 12.37 63.54 12.61 63.48 12.84 63.42 13.07 65 
Ii6 54.1i6 12.60 64.51 12.84 64.45 13.07 54.40 13.31 56 

. 57 65.54 12.82 56.48 13.06 1IIl.43 13.31 56.37 13.65 57 
58 66.51 13.06 66.46 13.29 liII.40 13.64 66.34 13.79 58 
59 57.49 13.27 67.43 13.62 57.37 13.77 57.31 14.02 59 
60 58.46 13.110 58.40 13.75 58.34 14.01 58.28 14.26 60 

61 119.44 13.72 119.38 13.98 119.31 14.24 119.25 14.50 61 
62 60.41 13.95 60.36 14.21 60.29 14.47 60.22 14.74 62 
63 61.39 14.17 61.32 14.44 61.26 14.71 61.19 14.97 63 
64 62.36 14.40 62.30 14.67 62.23 14.94 62.17 15.21 64 
65 63.33 14.62 63.27 14.90 63.20 16.17 63.14 15.45 65 
66 64.31 14.85 64.24 16.13 64.18 15.41 64.11 16.69 66 
67 65.28 16.07 66.22 16.36 66.15 15.64 65.08 15.92 67 
68 66.26 15.30 66.19 16.119 66.12 15.87 66.05 16.16 68 
69 67.23 15.62 67.16 16.81 67.09 16.11 67.02 16.40 69 
70 68.21 16.75 68.14 16.04 68.07 16.34 67.119 16.64 70 

71 69.18 15.97 69.11 16.27 69.04 16.57 68.97 16.88 71 
72 70.15 16.20 70.08 16.110 70.01 16.81 69.94 17.11 72 
73 71.13 16.42 71.06 16.73 70.98 17.04 70.91 17.36 73 
74 72.10 16.66 72.03 16.96 71.96 17.27 71.88 17.119 74 
75 73.08 16.87 73.00 17.19 72.93 17.51 72.85 17.83 75 
76 74.06 17.10 73.98 17.42 73.90 17.74 73.82 18.06 76 
77 75.03 17.32 74.95 17.65 74.87 17.98 74.79 18.30 77 
78 76.00 17.1IIl 75.92 17.88 75.84 18.21 75.76 18.64 78 
79 76.98 17.77 76.90 18.11 76.82 18.44 76.74 18.78 79 
80 77.95 18.00 77.87 18.34 77.79 18.68 77.71 19.01 80 

81 78.92 18.22 78.84 18.07 78.76 18.91 78.68 19.25 81 
82 79.90 18.45 79.82 18.79 79.73 19.14 79.65 19.49 82 
83 80.87 18.67 80.79 19.02 80.71 19.38 80.62 19.73 83 
84 81.85 18.90 81.76 19.25 81.68 19.61 81.119 19.97 84 
85 82.82 19.12 82.74 19.48 82.65 19.84 82.66 20.20 85 
86 83.80 19.35 83.71 19.71 83.62 20.08 83.64 20.44 86 
87 84.77 19.57 84.68 19.94 84.60 20.31 84.51 20.68 87 
88 85.74 19.80 85.86 20.17 85.57 20.54 86.48 20.92 88 
89 86.72 20.02 86.63 20.40 86.54 20.78 86.45 21.15 89 
90 87.69 20.25 87.60 20.63 87.51 21.01 87.42 21.39 90 

91 88.67 20.47 88.68 20.86 88.49 21.24 88.39 21.63 91 
112 89.64 20.70 89.1IIl 21.09 89.46 21.48 89.36 21.87 112 
93 90.62 20.92 90.62 21.32 90.43 21.71 90.33 22.10 93 
94 91.59 21.15 91.50 21.64 91.40 21.94 91.31 22.34 94 
95 112.57 21.37 112.47 21.77 92.38 22.18 92.28 22.68 95 
96 93.64 21.60 93.44 22.00 93.35 22.41 93.25 22.82 96 
97 94.51 21.32 94.42 22.23 94.32 22.64 94.22 23.06 97 
98 95.49 22.05 95.39 22.46 95.29 22.88 95.19 23.29 98 
99 96.46 22.27 96.36 22.69 96.26 23.11 96.16 23.63 99 

100 97.44 22.50 97.34 22.112 97.24 23.34 97.13 23.77 100 

--I---f-- ------- -----I-

I 
Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. I 77· ~. 76~· 76)(· 
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TDU '.-UUBBIB T.l8LB. 

t:I I.·. I~·. 143io. 1~·. t:I 
!Ii: f ~ Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

--------------------
I 0.97 0.24 0.97 0.25 0.97 0.25 0.97 0.25 1 
2 1.94 0.48 1.94 0.49 1.94 0.50 1.93 0.51 2 
3 2.91 0.73 2.91 0.74 2.90 0.75 2.90 0.76 3 
4 3.88 0.97 3.88 0.98 3.87 1.00 3.87 1.02 4 
5 4.85 1.21 4.85 1.23 4.84 1.25 4.84 1.27 5 
6 5.82 1.45 5.82 1.48 5.81 1.50 5.80 1.53 6 
7 6.79 1.69 6.78 1.72 6.78 1.75 6.77 1.78 7 
8 7.76 1.94 7.75 1.97 7.75 2.00 7.74 2.04 8 
9 8.73 2.18 8.72 2.22 8.71 2.25 8.70 2.29 9 

10 9.70 2.42 9.69 2.46 9.68 2.50 9.67 2.55 10 

11 10.67 2.66 10.66 2.71 10.65 2.75 10.M 2.80 11 
12 11.M 2.90 11.63 2.95 11.62 3.00 11.00 3.06 12 
13 12.61 3.14 12.00 3.20 12.59 3.25 12.57 3.31 13 
14 13.68 3.39 13.57 3.45 13.55 3.51 13.54 3.56 14 
15 14.55 3.63 14.54 3.69 14.52 3.76 14.51 3.82 15 
16 15.52 3.87 15.51 3.94 15.49 4.01 15.47 4.07 16 
17 16.50 4.11 16.48 4.18 16.46 4.26 16.44 4.33 17 
18 17.47 4.35 17.45 4.43 17.43 4.51 17.41 4.58 18 
19 18.44 4.00 18.42 4.68 18.39 4.76 18.37 4.84 19 
20 19.41 4.84 19.38 4.92 19.36 5.01 19.34 5.09 20 

21 20.38 5.08 20.35 5.17 20.33 5.26 20.31 5.35 21 
22 21.35 5.32 21.32 5.42 21.30 5.51 21.28 5.00 22 
23 22.32 5.56 22.29 5.66 22.27 5.76 22.24 5.86 23 
24 23.29 5.81 23.26 5.91 23.24 6.01 23.21 6.11 24 
25 24.26 6.05 24.23 6.15 24.20 6.26 24.18 6.37 25 
26 25.23 6.29 25.20 6.40 25.17 6.51 25.14, 6.62 26 
27 26.20 6.53 26.!7 6.65 26.14 6.76 26.11 6.87 27 
28 27.17 6.77 27.14 6.89 27.11 7.01 27.08 7.13 28 
29 28.14 7.02 28.11 7.14 28.08 7.26 28.04 7.38 29 
30 29.11 7.26 29.08 7.38 29.04 7.51 29.01 7.M 30 

31 30.08 7.50 30.05 7.63 30.01 7.76 29.98 7.89 31 
32 31.115 7.74 31.02 7.88 30.98 8.01 30.95 8.15 32 
33 32.02 7.98 31.98 8.12 31.95 8.26 31.91 8.40 33 
34 32.99 8.23 32.95 8.37 32.92 8.51 32.88 8.66 34 
35 33.96 8.47 33.92 8.62 33.89 8.76 33.85 8.91 35 
36 34.93 8. 71 34.89 8.86 34.85 9.01 34.81 9.17 36 
37 35.90 8.95 35.86 9.11 35.82 9.26 35.78 9.42 37 
38 36.87 9.19 36.83 9.35 36.79 9.51 36.75 9.67 38 
39 37.84 9.43 37.80 9.00 37.76 9.76 37.71 9.93 39 
40 38.81 9.68 38.77 9.85 38.73 10.02 38.68 10.18 40 

41 39.78 9.92 39.74 10.09 39.69 10.27 39.65 10.44 41 
42 40.75 10.16 40.71 10.34 40.66 10.52 40.62 10.69 42 
43 41.72 10.40 41.68 10.58 41.63 10.77 41.58 10.95 43 
44 42.69 10.M 42.65 10.83 42.00 11.02 42.55 11.20 44 
45 43.66 10.89 43.62 11.08 43.57 11.27 43.52 11.46 45 
46 44.63 11.13 44.58 11.32 44.53 11.52 44.48 11.71 46 
47 45.00 11.37 45.55 11.57 45.50 11.77 45.45 11.97 47 
48 46.57 11.61 46.52 lL82 46.47 12.02 46.42 12.22 48 
49 47.54 11.85 47.49 12.06 47.44 12.27 47.39 12.48 49 
60 48.51 12.10 48.46 12.31 48.41 12.52 48.35 12.73 50 

-- --

I Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 8 
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TABLE 

140 • 14 

~ Lat. Dep. Lat 

51 
52 
63 
04 
65 
56 
57 

07 
68 
69 
70 

71 
72 
73 
74 
75 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 

411.49 
00.46 
61.43 
62.40 
63.37 
54.34 
55.31 

28 
25 
22 

.19 

.16 
13 
10 
07 
04 

65.01 
65.98 
66.115 
67.92 

68.89 
69.86 
70.83 
71.80 
72.77 

74 
71 
68 
65 
62 

59 
56 
63 
00 

8.43 
83.45 
84.42 
85.39 
86.36 
87.33 

86.30 
89.27 
90.24 
91 21 

18 
16 
12 
09 
06 
03 

12.34 
12.58 
12.82 
13.06 
13.31 
13.65 
13.79 
14.03 
14.27 
14.62 

14.76 
15.00 
16.24 
15.43 
15.72 
15.97 
16.21 
16.45 
16.69 
16.93 

17.18 
17.42 
17.66 
17.90 
18.14 
18.39 
18.63 
18.87 
19.11 
19.36 

19.60 
19.84 
20.08 
20.32 
20.56 
20.81 
21.05 
21.29 
21.63 
21.77 

22.01 
22.26 
22.00 
22.74 
22.98 
23.22 
23.47 
23.71 
23.95 
24.19 

1 

8 
5 

411.43 
00.40 
61.37 
62.34 
63.3 
54.28 
65.25 
56.22 
57.1 
58.1 

2 

1 

69.1 
60.09 
61.06 
62.03 
63.00 
63.97 
M.94 
65.9 
66.88 
67.85 

8 
5 
2 
9 

68.82 
69.7 
70.7 
71. 7 
72.6 
73.66 
74.63 
75.60 
76.67 
77.04 

1 
8 
5 

2 

78.5 
79.4 
80.4 
81.42 
82.38 
83.35 
84.3 
85.29 
86.26 
87.23 

7 
4 
1 

5 

88.20 
89.1 
90.1 
91.1 
92.08 
93.06 
94.02 
94.98 
95.9 
96.92 

p. Lat. Dep 

.&BLE. 

Dep. Lat. Dep. 
------

12.65 411.38 12.77 
12.80 00.34 13.02 
13.06 51. 31 13.37 
13.29 62.28 13.52 
13.04 63.25 13.77 
13.78 04.22 14.02 
14.03 65.18 14.27 

14.62 
14. 77 
15.02 

15.27 
15. 52 
15.77 
16.02 
16.27 
16.63 

16. 49 1 
64.87 16.78 

16.74 65.83 17.03 
16.98 66.80 17.28 
17.23 67.17 17.63 

17.43 68.74 17.78 
17.72 89.71 18.03 
17.97 70.67 18.28 
18.22 71.M 18.63 
18.~ 72.61 18.78 

19.03 
19.28 
19.63 
19.78 
20.03 

20.28 
20.63 
20.78 
21.03 

20.92 82.29 21.28 
21.17 83.26 21.63 
21.42 84.23 21.78 
21.66 85.20 22.03 
21.01 86.17 22.28 
22.16 87.13 22.63 

22.40 88.10 22.78 
22.65 89.07 23.03 
22.89 90.04 23.29 
23 14 91 01 23.04 

23.79 
24.04 
24.29 
24.04 
24.79 
25.04 

--
Lat. 

, , 
~o. 

II 
7~0. 

37 

1~0. 

Lat. Dep. ~ 
------

49.32 12. 98 51 
8>.29 13.24 62 
61. 25 13.49 63 
62.22 13. 76 04 
63.19 14.00 65 
54.15 14.26 56 
65.12 14.61 67 
56.09 H. 
57.06 16. 
58.02 15. 

58.99 15. 
69.96 16. 
60.92 16. 
61.89 16. 
62.86 16. 
63.83 16. 
64.79 17.06 67 
65.76 17.31 68 
66.73 17.67 69 
67.89 17.82 70 

68.66 18.08 71 
69.63 18.33 72 
70.59 18.69 73 
71.56 18.84 74 
72.63 19.10 75 
73.00 19. 
74.46 19. 
75.43 19. 
76.40 20. 
77.36 20. 

78.33 20. 
79.30 20. 
80.26 21. 
81.23 21. 
82.20 21.M 86 
83.17 21.90 86 
84.13 22.16 87 
85.10 22.40 88 
86.07 22.66 89 
87.03 22.91 90 

88.00 23.17 91 
88.97 23.42 92 
89.94 23.68 93 
90.90 23.93 94 
91.87 24-
92.84 24. 
93.80 24. 
94.77 24. 
95.74 25. 
00.70 25. 

-----
Dep. Lat 

I I 7~·. .!i 
~ 



TABLE f.-TRAVERSE TABLE. 

'. 

II II 
I t::1 ISO. 15~0. 1~·. 1~·. t::1 

f f I I I 
Ii t. Dep. Lat. Dep. 

-- ------ -----
I 96 0.26 0.96 0.27 1 
2 93 0.63 1.93 0.54 2 
3 89 0.79 2.89 0.81 3 
4 86 1.05, 3.85 1.09 4 
I) 82 1.32 4.82 1.38 5 
6 79 1.58 5.78 1.63 6 

I 7 75 1.84 6.75 1.90 7 
8 7. 73 1 2.07 7.72 2.10 7. il 1 2.14 7.70 2.17 8 

I 9 8.69 2.33 8.68 2.37 8.67 2.41 866 2.44 9 
I 10 9.66 2.59 9.65 2.63 9.54 2.67 9.62 2.il 10 

11 10.63 2.85 10.61 2.89 10.60 2.94 10.59 2.99 11 
12 11.59 3.11 11.58 3.16 11.56 3.21 11.M 3.26 12 
13 12.56 3.38 12.54 3.42 12.53 3.47 12.51 3.53 13 
14 13.52 3.62 13.51 3.68 13.49 3.74 13.47 3.80 14 
IS 14. 49 3.88 14.47 3.95 14.45 4.01 14.44 4.07 15 
16 15.45 4.14 15.44 4.21 15.42 4.28 15.40 4.34 16 
17 40 4.47 16.38 4.61 17 
18 37 4.73 17.35 4.89 18 
19 33 5.00 18.31 5.16 19 
20 30 5.26 19.27 5.43 20 

21 26 5.52 20.24 5.70 21 
22 23 5.79 21.20 5.97 22 
23 19 6.05 22.16 6.24 23 
24 IS 6.31 23.13 6.51 24 
25 12 6.58 24.09 6.79 25 
26 25.11 6.73 25.08 6.84 25.05 6.95 25.02 7.06 26 
27 26.08 6.99 26.05 7.10 26.02 7.22 25.99 7.33 27 
28 27.05 7.25 27.01 7.36 26.98 7.48 26.95 7.60 28 
29 28.01 7.51 27.98 7.63 27.95 7.75 27.91 7.87 29 

I 30 28.98 7.76 28.94 7.89 28.91 8.02 28.87 8.14 30 I 

I 31 29.94 8.02 29.91 8.15 29.87 8.28 29.84 8.41 31 
32 30.91 8.28 30.87 8.42 30.84 8.SS 30.80 8.69 32 

I 33 31.88 8.54 31.84 8.68 31.80 8.82 31.76 8.96 33 
34 32.84 8.80 32.80 8.94 32.76 9.09 32.72 9.23 34 
35 77 9.21 33.73 9.60 35 
36 73 9.47 ' 34.69 9.77 36 
37 70 9.73 35.65 10.04 37 
38 66 10.00 36.62 10.31 38 
39 .63 10.26 37.58 10.59 39 
40 .59 10.52 38.M 10.86 40 

I 
41 .56 10.78 39.51 11.13 41 
42 .52 11.05 40.47 11.40 42 
43 .49 11.31 41.44 11.67 43 
44 

11: 6.~ I 
.45 11.57 42.40 

12:03 
11.94 44 I 

45 43.47 43.42 11.84 43.36 43.31 12.21 45 
46 44.43 11.91 44.38 12.10 44.33 12.29 44.27 12.49 46 
47 45.40 12.16 45.35 12.36 45.29 12.56 45.24 12.76 47 
48 46.36 12.42 46.31 12.6.1 46.25 12.83 46.20 13.03 48 
49 47.33 12. 68 1 47.27 12.89 47.22 13.09 47.16 13.30 49 
50 48.30 12.94 I 48.24 13.15 48.18 13.38 48.12 13.57 50 

I - --1-- Dep. Lat. Dep. I I,at. 
--

i Dep. Lat. Dep. Lat. j 
7~0. 74 • ~ ~ 

~ 
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TABU •• -TJU.YBU. T~BLB. 

t;j 15·. 15~·. 15~·. ~ .. 
f f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

-- - -----------------
51 49.26 13.20 49.20 13.41 49.15 13.63 . :l::l: 13.84 51 
52 60.23 13.46 60.17 13.68 80.11 13.90 14.11 52 
53 51.19 13.72 6L13 13.94 51.07 14.16 51.01 14.39 53 
54 &2.16 13.98 62.10 14.20 52.04 14.43 51.97 14.66 64 
56 53.13 14.24 53.06 14.47 53.00 14. 70 52.94 14.93 56 
M 54.09 14.49 64.03 14.73 53.96 14.97 53.90 15.20 56 
57 56.06 14.75 54.99 14.99 64.93 15.23 64.86 15.47 57 
68 66.02 15.01 56.96 15.26 56.89 15.50 56.82 15.74 68 
69 66.99 15.27 66.92 15.52 56.86 15.77 M.78 16.01 69 
80 67.96 15.53 67.89 15.78 57.82 16.03 57.76 16.29 80 

61 58.92 15.79 66.86 16.04 58.78 16.30 68.71 16.M 61 
62 69.89 18.06 69.82 18.31 69.76 16.67 69.67 16.83 62 
63 60.86 18.81 60.78 16.67 60.71 16.84 60.63 17.10 63 
64 61.82 18.M 61.75 16.83 61.67 17.10 fll.80 17.37 64 
65 62.79 16.82 62.71 17.10 62.64 17.37 62.66 17.64 66 
86 63.76 17.18 63.68 17.36 63.80 17.64 63.52 17.92 86 
67 64.72 17.34 64.64 17.112 64.66 17.90 64.48 18.19 67 
68 6&.68 17:80 66.61 17.89 66.53 lB. 17 65.46 lB. 46 68 
89 66.66 17.86 86 67 18.16 66.49 lB. 44 66.41 lB. 73 611 
70 67.61 18.12 67.64 18.41 67.46 18.71 67.37 19.00 70 

71 68.68 18.88 68.80 18.68 68.42 18.97 68.33 19.27 71 
72 89.56 . 18.63 89.46 18.94 89.38 19.24 89.30 19.64 72 
73 70.61 18.89 70.43 19.20 70.35 19.51 70.26 19.82 73 
74 7L48 19.15 71.89 19.46 71.31 19.78 71.22 20.09 74 
75 72.44 19 •• 1 72.36 19.73 72.27 20.04 72.18 20.36 76 
76 73.41 19.67 73.32 19.99 73.24 20.31 73.16 20.83 76 
77 74.38 19.18 74.29 20.25 74.20 20.66 74.11 20.90 77 
78 76.34 20.19 76.25 20.52 75.16 20.84 711.07 21.17 78 
79 76.31 20.46 76.22 20.78 78.13 21.11 76.03 21.44 79 
80 77.27 20.71 77.18 21.04 77.09 21.38 77.00 21.72 80 

81 78.24 20.98 78.15 2L31 78.06 21.66 77.98 21.99 81 
82 79.21 21.22 79.11 21.57 79.02 21.01 78.92 22.26 82 
83 80.17 2L48 80.18 2L83 79.98 22.18 79.88 22.53 83 
84 81.14 2L7. 81.04 22.09 80.94 22.46 80.86 22.80 84 
86 82.10 22.00 82.01 22.36 81.91 22.72 81.81 23.07 86 
86 83.07 22.26 82.97 22.112 62.87 22.98 82.77 23.34 86 
87 84.04 22.52 83.94 22.88 83.84 23.25 83.73 23.62 87 
88 86.00 22.78 64.90 23.15 84.80 23.62 84.70 23.89 88 
89 86.97 23.03 86.87 23.41 86.76 23.78 86.86 24.16 89 
90 86.93 23.29 86.83 23.67 86.73 24.06 86.62 24.43 90 

91 87.90 23.M 87.80 23.94 87.89 24.32 87.68 24.70 91 
92 83.87 23.81 88.76 24.20 88.66 24.611 88.M 24.97 92 
18 89.83 24.07 89.73 24.46 89.62 24.86 89.61 25.24 93 
94 00.80 24.33 00.89 24.72 90.68 25.12 90.47 25.52 94 
85 91.76 24.68 91.66 24.99 91.64 25.89 91.43 25.79 85 
98 92.73 24.86 92.62 25.25 92.51 25.66 92.40 26.06 98 
97 93.89 25.11 93.68 25.61 93.47 25.92 93.36 26.33 97 
98 94.86 25.36 94.M 25.78 94.44 26.19 94.32 26.80 98 
99 85.63 211.62 85.61 26.04 85.40 .. 46 85.28 26.87 99 

100 86.68 211.88 96.48 26.80 86.38 .. 72 96.211 27.14 100 

---------- ----------

I 
§ Dep. Lat. Dep. Lat. Dep. LaC. Dep. Lat. j J 
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t:j t:j 160• 1~0. 16~·. 1~0. 

J 
II" 

Lat. I Dep. Lat. Dep. 1 Lat. I Dep. Lat. I Dep. J 
--- ~I -----

I 116 0.96 0.29 1 
2 92 O.MI 1.92 0.68 2 
3 88 0.84 2.88 0.86 3 
4 84 1.12 3.84 1.15 4 
5 1M! 1.40' 4.79 1.44 5 
6 76 1.68 5. 75 1.73 6 
7 72 1.96 ·6.71 2.02 7 
8 68 2.24 7.67 2.31 8 
9 8.65 2.48 8.114 2.52 8.63 2.116 8.62 2.69 9 

10 9.61 2.76 9.60 2. 1M! 9.59 2.84 9.58 2.88 10 

11 10.57 3.03 10.M 3.08 10.55 3.12 10.53 3. Ii 11 
12 11.M 3.31 11.52 3.36 11.61 3.41 11.49 3.46 12 
13 12.00 3.58 12.48 3.84 ll::lj 3.60 12. 45 3.75 13 
14 13.46 3.86

1 

13.44 3.92 3.98 13.41 4.03 14 

I 15 14.42 4.13 14.40 4.:11 14.38 4. 26 1 14.36 4.32 15 
16 15.38 4.41 15.36 4.48 15.34 Uti 15.32 4.61 16 
17 16.34 4.ti9 : 16.32 4.76 16.30 16.28 4.90 17 
18 28 5.04 17.26 5.19 18 
19 24 5.32 18.22 5.48 19 
:II .20 5.60 19.18 5. 76 20 

21 .16 5.88 :11.14 6.05 21 
22 .12 6.16 21.09 6.34 22 
23 .08 6.44 22.05 6.63 2iI 
24 .04 6.72 23.01 6.92 24 
25 .00 7.00 23.97 7.20 25 
26 .96 7.28 24.93 7.49 26 
27 25.95 7.44 25.92 7.116 25.89 ,. frl 25.85 7.78 27 
28 26.92 7.72 26.88 7.84 26.85 7.95 26.81 8.07 28 
29 27.88 7.99 27.84 8.12 27.81 8.24 27.77 8.36 29 
30 28.84 8.27 28. 1M! 8.39 28.76 8.52 28.73 8.65 30 

31 29.!IO 8 . .';4 29.76 8.67 29.72 8. 1M! 29.68 8.93 31 
32 30.76 8.82 30.72 8.95 30.68 9.09 30.114 9.22 32 
33 31.72 9.10 31.68 9.23 31.64 9.37 31.60 9.51 33 
34 32.68 9.37 32.114 9.51 32.60 9.66 

~=I 
9. 1M! 34 

35 33.64 9.65 33.60 9.79 33.M I Poll4 I 10.09 35 
36 3461 9 9"2 34M 10.07 34.52 1022 34 47 10.38 36 
37 52 10.35 35.48 10.66 37 
38 48 10.63 36.44 10.95 38 
39 44 10.91 37.39 11.24 39 
40 40 11.19 38.35 11.53 40 

41 .36 11.47 39.31 11.82 41 
42 .32 11.75 40.27 12.10 42 
43 .28 12.03 41.23 12.39 43 
44 .24 12.31 42.19 12.68 44 
45 .20 12.69 43.15 12.97 45 
46 44.22 12.68 44.16 12. fIT 44.11 13.06 44.05 1!l.26 46 
47 45.18 12.95 45.12 13.15 45.06 13.35 45.01 13.55 47 
48 46.14 13.23 46.08 13.43 46.02 13.63 45.116 13.83 48 
4D 47.10 13.51 47.04 13.71 46.98 13.92 46.92 14.12 49 
liO 48.06 13.78 48.00 13. lID 47.94 14.211 47 .• 14.41 ~ 

I . -------1-1----
Dep. Lat. Dep. Lat. Dep. Lat. Dep. Let. J LL 73,,0. 73 s. 
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~ .. I - -10'·1_'1 

16·. 

. Lat. Dep. Lat. Dep. Lat. Dep. 

----------------------
51 49.02 14.06 48. 96 14.271 48.90 14.48 48.84114.70 51 
52 49.99 14. 33 49.92 14. M 49.86 14. 77 49.79 14. 99 52 

95 14.6 14. 83 15.05 60 27 53 
91 14.88 15.11 15.34 55654 
'if! 15.1 15.39 15.62 5 85 M 
83 15.44 15.67 15.90 14 56 
79 15.7 15.95 16.19 54 43 57 

58 M.75 15.99 M.68 16. 23 M.61 16.47 65.54 16. 72 58 
59 56.71 16. 26 56.64 16.51 56.57 16.76 56.60 17.00 59 
60 67.68 16.54 67.00 16. 79 67.53 17.04 57.45 17.29 60 

61 68.64 16.81 68.56 17.07 68.49 17.32 68.41 17.68 61 
00 17.09 17.35 17.61 5 'if! 62 
56 17.87 17.63 17.89 00 16 63 
52 17.64 17.91 18.18 6 44 64 
48 17.92 ftl~ I 18.46 6 73 65 
44 18.1 18. 75 63 02 66 

67 64.40 18.47 64.32 18. 75 64.24 19.03 64.16 19.81 67 
f>8 65.37 18. 74 65.28 19.03 65.20 19.31 65.11 19.00 68 
611 66.33 19.02 66.24 19.31 66.16 19.00 66.07 19.89 69 
70 67.29 19.29 67.20 19.59 67.l2 19.88 67.03 20.17 70 

25 19.6 19.87 20.17 6 46 71 
21 19.85 20.15 20.45 75 72 
17 20.1 20.43 20.73 69 04 73 
13 20.4 20.71 21.02 7 33 74 
09 20.6 20.99 21.30 7 &1 75 

76 73.06 20.95 72.96 21.27 7.'if! 21.59 7.78 .90 76 
77 74.02 21.22 73.92 21.65 73.83 21. 'if! 73.73 22.19 77 
78 74.98 21.60 74.88 21.83 74.79 22.15 74.69 22.48 78 
79 75.94 21.78 75.84 22.11 75.75 22.44 75.65 22.77 79 
80 76.90 22.05 76.80 22.39 76.71 22.72 76.61 23.06 80 

86 22.33 22.67 23.01 7 34 81 
82 22.00 22.95 23.29 7 63 82 
78 22.88 23.23 23.57 7 92 83 

I 75 23.15 23.51 23.86 80 21 84 
.71 23.43 23.79 24.14 8. .60 85 

I 86 82.67 23.70 82:56 24.07 82.46 24.43 82.35 24.78 86 
'if! 83.113 23.98 83.52 24.35 83.42 24.71 83.31 25.07 'if! 
88 84.59 24.26 84.48 24.62 84.38 24.99 84.27 25.36 88 
89 85.M 24.53 85.44 24.90 85.&1 25.28 85.22 25.65 89 
90 86.51 24.81 86.40 25.18 86.29 25.56 86.18 25.94 90 

47 25.08 25.46 25.85 'if! 23 91 
44 25.36 25.74 26.13 61 92 
40 25.13 26.02 26.41 89 80 93 
36 25.9 26.30 26.70 90 09 94 

95 91.32 26.19 91.20 26.68 
91. 09 1 

26.98 90.97 27.38 95 
96 92.28 26.46 92.16 26.86 92.05 27.27 91.93 27.67 96 
97 93.24 26.74 93.l2 27.14 93.01 27.M 92.88 27.96 97 
98 94.20 27.01 94.08 27.42 93.96 27.83 93.114 28.24 98 
99 95.16 27.29 96.04 27.10 94.92 . 28.12 94.80 28.63 99 

13 27.56 27.98 28.40 95 8:! 100 

--- -- -- --
p~ Let. Lat. Lat. 

I 
D t. j 

I 7 ... · II ~": ~ .. ~ .. Q ~:F 
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TAB TABLE. 

'~3 ~'. 1~ 

_1i_ Lat. I Dep. ~ Dep. ~ Dep. Lat. I Dep. 1i 
--------

1 0.96 O.29!i 0.96 0.30 0.95 0.30 0.95 0.30 1 
2 1.91 0.58 , 1. 91 0.59 1.91 0.60 1.90 0.61 2 
3 2.87 0.88 i 2.87 0.89 2.86 0.90 2.86 0.91 3 
4 3.83 1.17 I 3.82 1.19 3.81 1.20 3.81 1.22 4 
5 4.78 1.46 I 4.78 1.48 4.77 1.50 4.76 1.52 5 
6 5.74 1.75 5.73 1.78 5.72 1.80 5.71 1.83 6 
7 6.69 2.05 6.69 2.08 6.68 2.10 6.67 2.13 7 

7.65 2.34 2.41 7.62 
8. 61 2.63 2.71 8.57 
9.56 2.92 3.01 9.52 

10.52 3.22 1 9 3.31 10.48 
11.48 3.51 1 3.61 11.43 
12.43 3.80 1 3.91 12.38 
13.39 4.09 1 4.21 13.33 
14.34 4.39 1 1 4.51 14.29 
15.30 4.68 1 4.81 15.24 

17 16. 26 4.97 16.24 5.04 16.21 5.11 16.19 5.18 I. 
18 17.21 5.26 17.19 5.34 17.17 5.41 17.14 5.49 18 
19 18.17 5.56 18.15 5.63 18.12 5.71 18.10 5.79 19 
20 19.13 5.85 19.10 5.93 19.07 6.01 19.05 6.10 20 

21 20.08 6.14 20.06 6.23 20.03 6.31 20.00 6.40 21 
22 21.04 6.43 21.01 6.52 20.98 6.62 20.95 6.71 22 
23 22.00 6.72 21.97 6.82 21.94 6.92 21.91 7.01 23 
24 22.95 7.02 22.92 7.12 22.89 7.22 22.86 7.32 24 
25 23.91 7.31 23.88 7.41 23.84 7.52 23.81 7.62 25 
26 24.86 7.60 2483 771 2480 7.82 24.76 793 26 

25.82 7.89 25 5 8.12 25.71 
26.78 8.19 26 0 8.42 26.67 
27.73 8.48 27 8.72 27.62 
28.69 8.77 28. 1 9.02 28.57 

29.65 9.06 29 7 9.32 29.52 
30.60 9.36 30 2 9.62 30.48 
31.56 9.65 3 7 9.92 31.43 
32.51 9.94 32 10.22 32.38 
33.47 10.23 33 10.52 33.33 

36 34.43 10.53 34. 38 1 
10.68 34.33 10.83 34.29 10.98 36 

I 
37 35.38 10.82 35.34 10.97 35.29 11.13 35.24 11.28 37 
38 36.34 11.11 36.29 11.27 36.24 11.43 36.19 11.58 38 
39 37.30 11.40 37.25 11.57 37.19 11.73 37.14 11.89 39 
40 38.25 11.69 38.20 11.86 38.15 12.03 38.10 12.19 40 

41 39.21 11.99 39.16 12.16 39.10 12.33 39.05 12.50 41 
I 

42 40.16 12.28 40.11 12.45 40.06 12.63 40.00 12.80 42 ! 43 41.12 12.57 4t.07 12.75 41.01 12.93 40.95 13.11 43 
44 42.08 12.86 42.02 13.05 41. 96 13.23 41.91 13.41 44 

43.03 13.16 4 13.53 42.86 
43.99 13.45 43 7 13.83 43.81 
44.95 13.74 44 14.13 44.76 
45.90 14.03 45 8 14.43 45.71 
46.86 14.33 46 14. 73 46.67 
47.82 14.62 4 15.04 47.62 

------ --- ---
Dep. Lat. D Lat. Dep. 
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T.lBLB f.-TU.VBB8B T.lBLB. 

t:I 17". I 17J(". 17~". 17,,". 51 I 
i i ! 
~ Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. ~ I 

- ----- ------ r------ ---------, 
51 
62 
53 
54 
65 
Il6 
67 
liII 
IiII 
80 

61 
62 
63 
M 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 

81 
82 
83 
84 
85 
86 
f!1 
88 
89 
90 

III 
112 
113 
114 
115 
116 
117 
98 
l1li 

100 

48.77 
411.73 
10.68 
61.M 
62.80 
63.65 
M.51 
61>.47 
1l6.42 
S7.38 

/i8.33 
1iII.211 
eo. 25 
61.20 
62.16 
63.12 
M.07 
65.03 
65.l1li 
6«1.94 

67.90 
68.85 
69.81 
70.77 
71.72 
72.68 
73.M 
74.1i11 
75.65 
76.10 

77.46 
7&42 
711.37 
SO. 33 
81.29 
82.24 
83.20 
84.15 
85.11 
86.07 

f!1.02 
87.98 
88.94 
89.89 
90.85 
91.81 
112.76 
113.72 
94.67 
115.63 

14.91 
15.20 
15.10 
15. 711 
16.08 
16.37 
16.67 
16.116 
17.25 
17.M 

17.83 
18.13 
18.42 
18.71 
19.00 
19.30 
19.1i11 
19.88 
20.17 
20.47 

20.76 
21.06 
21.34 
21.M 
21.113 
22.22 
22.61 
22. SO 
23.10 
23.39 

23.68 
23.117 
24.27 
24.1l6 
24.85 
25.14 
25.44 
25.73 
26.02 
26.31 

26.61 
26.90 
27.19 
27.48 
27.78 
28.07 
28.36 
28.85 
28.94 
29.24 

48.71 
49.66 
10.62 
51.57 
62.53 
113.48 
54.44 
65.39 
66.35 
67.30 

liII.26 
1iII.21 
80.17 
61.12 
62.08 
63.03 
63.l1li 
64.114 
85.90 
66.85 

67.81 
68.76 
69.72 
70.67 
71.63 
72.liII 
73.M 
74.49 
75.45 
76.40 

77.36 
78.31 
711.27 
SO. 22 
81.18 
82.13 
83.09 
84.04 
85.00 
85.95 

86.91 
f!1.86 
88.82 
89.77 
90.73 
91.68 
I12.M 
113.59 
94.65 
115.10 

15.12 
15.42 
15. 72 
16.01 
16.31 
16.61 
16.90 
17.20 
17.50 
17.711 

18.09 
18.39 
18.88 
18.98 
111.28 
19.57 
19.f!1 
20.16 
20.46 
20.76 

21.06 
21.35 
21.65 
21.94 
22.24 
22.114 
22.83 
23.13 
23.43 
23.72 

24.02 
24.32 
24.61 
24.91 
25.21 
25.50 
25. SO 
26.10 
26.39 
26.69 

26.l1li 
27.28 
27.liII 
27.87 
28.17 
28.47 
28.76 
29.06 
29.36 
29.65 

48.M 
49.1i11 
10.65 
51.50 
62.45 
53.41 
M.36 
55.32 
1l6.27 
57.22 

liII.18 
1iII.13 
80.08 
61.04 
61.l1li 
62.95 
63.90 
M.85 
85.81 
66.76 

67.71 
88.67 
69.62 
70.58 
71.53 
72.48 
73.44 
74.39 
75.34 
76.30 

77.25 
78.20 
711.16 
SO. 11 
81.07 
82.02 
82.117 
83.113 
84.88 
85.83 

86.711 
87.74 
88.70 
89.85 
90.80 
91.1l6 
112.51 
113.46 
114.42 
115.37 

15.34 
15.M 
15.94 
16.24 
16.M 
16.84 
17.14 
17.44 
17.74 
18.04 

18.34 
18.M 
18.94 
19.25 
19.65 
19.85 
20.15 
20.45 
20.75 
21.06 

21.35 
21.85 
21.96 
22.25 
22.65 
22.85 
23.15 
23.46 
23.76 
24.06 

24.36 
24.66 
24.96 
25.26 
25.1l6 
25.86 
26.16 
26.46 
26.76 
27.06 

27.36 
27.66 
27.117 
28.27 
28.57 
28.87 
29.17 
29.47 
29.77 
30.07 

48.57 
411.62 
50.48 
51.43 
62.38 
53.33 
M.29 
55.24 
1l6.19 
57.14 

liII.10 
1iII.06 
80.00 
80.95 
61.91 
62.86 
63.81 
M.76 
65.72 
66.67 

67.62 
88.67 
69.62 
70.48 
71.43 
72.38 
73.33 
74.211 
75.24 
76.111 

77.14 
7&10 
79.06 
SO. 00 
SO. 95 
81.91 
82.86 
83.81 
84.76 
85.72 

86.67 
87.62 
88.57 
89.113 
90.48 
111.43 
112.38 
113.33 
94.29 
115.24 

15.65 
15.85 
16.16 
16.46 
16.77 
17.07 
17.38 
17.68 
17.l1li 
18.29 

18.80 
18.90 
19.21 
19.51 
19.82 
20.12 
20.43 
20.73 
21.04 
21.34 

21.85 
21.95 
22.26 
22.1l6 
22.86 
23.17 
23.47 
23.78 
24.08 
24.39 

24.69 
25.00 
25.30 
25.61 
25.91 
26.22 
26.62 
26.83 
27.13 
27.44 

51 
62 
113 
54 
65 
Il6 
67 
liII 
IiII 
80 

61 
62 
63 
M 
65 
66 
67 
88 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
711 
SO 

81 
82 
83 
84 
8S 
86 
87 
88 
89 
90 

27.74 91 
28.06 112 
28.35 113 
28.66 114 
28.96 95 
29.27 96 
29.57 117 
29.88 98 
30.18 l1li 
30.49 100 

-------- ---l---IIf---i---Ii--------
Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

~ .. ~". 72J(". 
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TABLB f.-ft.lnUB T.lBLB. 
-"---

18". 18~0. 8~0. t:I ., 
g 

~ Lat. Dep. Lat. 

""I~ 
Dep. Lat. Dep. ~! ----------- ------

1 0.95 0.31 0.95 0.31 0.95 0.32 0.95 0.32 1 i 
2 1.90 0.62 1. 90 0.63 1. 90 0.63 1.89 0.114 2 I 

2.85 .85 O. • 0.95 0.96 I 

3.80 .80 1. 1.27 1.29 
4.76 .75 1. 1.59 1.61 
5-71 .70 1. 1.90 1.93 
6.66 .65 2. 2.22 2.25 

8 7.61 2.471 7.60 2.51 I 7.59 2.M 7.58 2.57 
9 8.56 

2. 78 1 
8.55 2.82 8.53 2.86 8.52 2.89 9 

10 9.51 3.09 9.50 3.13
1 

9.48 3.17 9.47 3.21 10 

11 10.46 g.~ I 10.45 3.44 10.43 3.49 10.42 3.M 11 
13 11.41 11.40 3.76 1138 3.81 1136 3.86 12 

12.36 . 35 4 . 4.12 4.18 1 
13.31 .30 4. 4.44 4.50 1 
14.27 .25 4. 4.76 4.82 1 
15.22 5.20 5- 5.08 5.14 1 
16.17 6.14 tMi t5

1

1 

5.46 1 
18 17.12 5.561 17.09 17.07 17.04 5.79 18 
19 18.07 ~:r~ I 18.04 5.95 18.02 17.00 6.11 19 
20 19.02 18. 99 6.26 18.97 6.35 18.94 6.'43 20 

21 19.97 6.49 19.94 6.581 19.91 6.66 I 19.89 6.75 21 
20.92 .89 6. 6.98 7.07 
21.87 .84 7. 

7.30 I 7.39 
22.83 .79 7. 7.62 7.71 
23.78 .74 7. 7.93 8.04 
24.73 . 69 8 . 8.25 8.36 

27 25.68 8.34

1 

25.114 8.46 25.60 8.57 I 25.57 8.68 27 
28 26.63 8.65 26.59 8.77 26.55 

8.881 
26.51 9.00 28 

29 27.58 8.96 27.M 9.08 27.50 9.20 27.46 9.32 29 
30 28.53 9.27 28.49 9.39 28.45 9.52 28.41 9.114 30 

29.48 . 44 9 . 9.84 9.96 3 
30.43 . 39 10 • 10.15 10.29 
31.38 . 34 10 . 10.47 10.61 
32.34 2.29 10. 10.79 10.93 3 
33.29 .24 10. 11.11 11.25 

36 34.24 11.12 34.19 11. 27 34.14 11.42 34.09 11.57 36 
37 35.19 11.43 35.14 11.59 35.09 11.74 35.04 11.89 37 
38 36.14 11.74 36.09 11.90 36.04 12.06 35.98 12.21 38 
39 37.09 12.05 37.04 12.21 36.98 12.37 36.93 12.M 39 
40 38.04 12.36 37.00 12.53 37.93 12.69 37.88 12.86 40 

38.00 . 94 12 . 13.01 13.18 
39.94 • 89 13 . 13.33 13.50 
40.90 .84 13. 13.114 13.82 
41.85 .79 13. 13.96 14.14 

45 42.80 3. .74 14. 4 . 7 14.28 14.46 45 
46 43.75 14.21 43.69 14.41 43.62 14.60 43.56 a.79 46 
47 44.70 14.52 44.114 14.72 44.57 14.91 44.51 

ftlll 
47 

48 45.65 14.83 45. 59 15.03 45.52 15.23 45.45 48 
49 46.60 15.14 46.54 15. 35 46.47 15.55 46.40 15.75 49 
50 47.55 1545 47.48 15. 66 4742 15.87 4735 ,16. 07 50 

--- --- ---' 
Dep. ep. Lat 

Lat, I Lat; 

.s -72". 71,,0. 71~·. I 71~·. .s 

" ~ 
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'I'DLB f.-ftA VBIS. 'I'~"". 

~ 18°. ~o. 18li"· 1,",°. ~ 
Ii" Ii" 
S- f tI 

Ii Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

------------
51 48.1iO l6.76 48.43 111.97 48.36 16.18 48.29 16.39 51 
52 49.45 16.07 49.38 16.28 49.31 16.1iO 49.24 16.71 62 
53 1iO.41 16.38 1iO.33 16.60 1iO.26 16.82 1iO.19 17.64 53 
54 51.36 16.69 51.28 16.91 51.21 17.13 51.13 17.36 54 
55 52.31 17.00 62.23 17.22 62.16 17.45 62.08 17.68 55 
56 53.26 17.30 53.18 17.54 53.11 17.77 53.03 18.00 56 
57 54.21 17.61 54.13 17.85 54.05 IS. 09 53.98 18.32 57 
58 55.16 17.92 55.08 IS. 16 55.00 18.40 54.92 18. 64 58 
511 58.11 18.23 56.03 18.48 55.95 IS. 72 55.87 18.96 511 

I 
60 67.06 18.54 56.98 18. 79 I 58.90 111.64 56.82 19.29 60 

61 58.01 18.85 67.93 111.10 67.85 111.36 51.76 19.61 61 
62 58.97 19.16 58.88 19.42 58.80 19.67 1I8.71 19.93 62 
63 00.92 19.47 00.83 19.73 00.74 19.99 00.66 20.25 63 
64 00.87 19.78 60.78 20.64 60.69 20.31 60.00 20.57 64 
65 61.82 20.09 61.73 20.36 61.64 20.62 61.55 20.89 65 
66 62.77 20.40 I 62.68 20.67 I 62.00 20.94 62.1iO 21.22 66 
67 63.72 20.70 63.63 20.98 63.54 21.26 63.44 21.54 67 
68 64.67 21.01 fl4.58 21.30 64.49 21.58 64.39 21.86 68 
69 66.62 21.32 66.53 21.61 66.48 21.89 66.34 22.18 69 

I 70 66.51 21.63 66.48 21.92 66.38 22.21 66.29 22.1iO 70 

71 67.53 21.94 67.43 22.23 67.33 22.53 67.23 22.82 71 I 72 68.48 22.25 68.38 22.55 68.28 22.85 68.18 23.14 72 I 73 69.43 22.56 69.33 22.86 69.23 23.16 69.13 23.47 TJ 
74 70.38 22.87 70.28 23.17 70.18 23.48 70.07 23.79 74 
75 71.33 23.18 71.23 23.49 71.12 23.80 71.02 24.11 75 
76 72.28 23.49 72.18 23.80 72.111 24.12 71.97 24.43 76 
77 73.23 23.79 73.13 24.11 73.02 24.43 72.91 24.76 77 
78 74.18 24.10 74.08 24.43 73.97 24.75 "73.86 25.111 78 
79 75.13 24.41 75.03 24.74 74.92 25.111 74.81 25.39 79 
80 76.08 24.72 75.98 25.05 75.87 25.38 75.75 25. 72 i 80 

81 77.64 25.03 76.93 25.37 76.81 25.70 76.70 26.64 81 
82 77.99 25.34 77.88 25.68 77.76 26.02 77.6.5 26.36 82 
83 78.94 25.65 78.83 25.99 78.71 26.34 78.00 .26.68 83 
84 79.89 25.96 79.77 26.31 79.00 26.65 

79. 54 1 
27.00 84 

85 80.84 26.27 80.72 26.62 80.61 26.97 80.49 27.32 85 
86 81.79 26.58 81.67 26.93 81.56 27.29 81.44 27.64 86 
87 82.74 26.88 82.62 27.25 82.1iO 27.61 82.38 27.97 87 
88 83.00 27.19 83.57 27.56 83.45 27.92 83.33 28.29 88 
89 84.64 27.1iO 84.62 27.87 84.40 28.24 84.28 28.61 89 
90 85.60 27.81 85.47 28.18 85.35 28.56 85.22 28.93 90 

91 86.55 28.12 86.42 28.1iO 86.30 28.87 86.17 29.25 91 
92 87.1iO 28.43 87.37 28.81 87.25 29.19 87.12 29.57 92 
93 88.45 28.74 88.32 29.12 88.19 29.51 88.06 29.89 93 
94 89.40 29.05 89.27 29.44 89.14 29.83 89.01 30.22 94 
95 90.35 29.36 90.22 29.75 90.09 30.14 89.06 30.54 95 I 
96 91.30 29.67 91.17 30.06 91.64 30.46 90.91 30.86 96 
97 92.25 29.97 92.12 30.38 91.99 30.78 91.85 31.18 97 
98 93.20 30.28 93.111 30.69 92.94 31.10 92.86 31.1iO 98 
99 94.15 30.511 94.02 31.00 93.88 31.41 93.75 31.82 99 

100 95.11 30.90 94.97 31.32 94.83 31.73 94.69 32.14 100 

------------1-

Dep.' Lat. 

--

i 
Dep. Lat. Dep. Lat. Dep. Lat. 
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TA.BLE i.-TBA.VEBSE TABLE. 

, 1 __ 19
-:-1

0_. __ III_La_t~_9~""-·~_ep_._II __ La_t_19"",~_0· __ II __ l_~7"I~_·~_p_._1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 I 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7.56 
8.51 
9.46 

10.40 
11.35 
12.29 
13. 241 14.18 
15.13 

.58 I 
25.53 
26.47 
27.42 
28.37 

29.31 
30.26 
31.20 

l:g~1 

2.60 
2.93 
3.26 

3.58 
3.91 

til 

.46 
8.79 
9.12 
9.44 
9.77 

10.09 
10.42 
10.74 
11.07 
11 39 , 

0.94 
1.89 
2.83 
3.78 
4.72 
5.66 
6.61 
7.55 
8.50 
9.44 

10.38 
11.33 
12. 27 
13.22 
14.16 
15.11 

6.05 
6.99 
7.94 
8.88 

9.83 
20.77 
21.71 
22.66 
23.60 
24.55 
25.49 
26.43 
27.38 
28.32 

29.27 
30.21 
31.15 
32.10 
33.04 
33.99 
34.93 
35.88 
36.82 
37.76 

0.33 
0.66 
0.99 
1.32 
1.65 
1.98 
2. 31 
2.64 
2.97

1 
3.30 

3.63 
3.96 
4. 29 1 
4.62, 
4.95 
5.28 
5.60 
5.93 
6.26 
6.59 

6.92 
7.25 
7.58 
7.91 
8.24 
R,57 
8.90 
9.23 
9.56 
9.89 I 

10.22 i 
10.55 I 
10.88 
n.21 i 
11. 54 1 
11.87 
12.20 
12.53 
12.86 
13.19 

O. 
1. 
2. 
3. 
4. 
6. 
6. 
7.54 
8.48 
9.43 

10.37 
11.31 

12. 25 1 13.20 
14.14 
15.08 
16. 
16. 
17. 
18. 

19. 
20. 
21. 
22. 
23. 
24.5 
25.45 
26.39 
27.34 
28.28 

29.22 
30.16 
31.11 
3'2.05 
32.99 
33. 
34. 
35. 
36. 
37.7 

2.67 
3.00 
3.34 

3.67 
4.01 
4.34 
4.67 
5.01 
5.34 I 

8.68 
9.01 
9.35 
9.68 

10.01 

10.35 
10.68 
11.02 
11.35 
1108 1 

7.53 
8. 47 
9.41 

10.35 
11.29 
12.24

1 13.18 
14.12 
15.00 

24.47 
25.41 
26.35 
27.29 
28.24 

29.18 
30.12 
31. 00 
32.00 
32.94 

0.34 
0.68 
1.01 
1.35 
1.69 
2.03 
2.37 
2.70 
3.04 
3.38 

3.72 
4.00 
4.39 
4.73 
6.07 
5.41 
5.74 
6.08 
6.42 
6.76 

7.10 
7.43 
7.77 
8.11 
8.45 
8. 79 
9.12 
9.46 
9.80 

10.14 

10. 48 
10.81 
11.15 
11. 49 
11.83 
12.17 
12.50 
12.84 
13.18 
13.52 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 38. it 13.52 38. 13.85
1 

41 
42 39.65 13.85 39. 14.19 ~2 
43 40.60 14.18 40. 14.53 43 
44 41. 54 14.51 41. 4 14.87, 44 
45 42. 55114. 6511 42. 48 14.84 42.42 15.02 42. 35 15. 21 45 
46 43. 49 14.98 43.43 15.17 43.36 15.36 43.29 15. 54 46 
47 44.44 15.30 I 44.37 15.50 I 44.30 15.69 44.24 15.88 47 
48 45.38 15.1i3 45.32 15 83

1
' 45.25 16.02 45.18 16. 22 48 

49 46. 33 15.95 46.26 16.15 46.19 16.36 46.12 16. 56 49 
~ 47.28 ~ 47.20 16.48

1 
47.13 16.69 47.011 16.90 ~ 
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51 
52 
53 
M 
55 
56 
57 
68 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

TABLE f.-TaA VERSE TABLE. 

19°. 

II 
1~·. 19~0. III 1~0. I ~ 

I--L-B~I-D-----L--'-D-e-p-. ·"-L- B-t -. ,---- ---~I---p-.: ~ 

48. 
49 
50 
51 
52 
52 
53 
M.84 
55.79 
56.73 

57.68 
68.62 
59.57 
60.51 
61.46 
62.40 
6335 
64 
65. 
66 

67 
68 
69 
69 
70 
71. 
72.80 
73.75 
74.70 
75.64 

76.59 
77.53 
78.48 
79.421 
80.37 
81 
82 
83 
84 
85 

18.88 
19.21 
19.53 

19.86 
20.19 
20.61 
20.84 
21.16 
21.49 
21 81 

26.07 
26.39 
26.72 
26.06 

26.37 
26.70 
27.02 
27.35 
27.67 

M.76 
55.70 
56.65 

57.59 
68.53 
59.48 
60.42 
61. 37 
62.31 
6325 

72:69 
73.64 
74.58 
75.53 

76.47 
77.42 
78.36 
79.30 
80.25 

16.81 
17.14 
17.47 
17.80 
18.13 
18.46 
18.79 
19.12 
19.45 
19.78 

20.11 
20." 
20.77 
21.10 
21.43 
21.76 
22.09 
22.42 
22.75 
23.08 

23.41 
23.74 
24.07 
24.40 
24.73 
25.06 
26.39 
25.72 
26.05 
26.38 

26.70 
27.03 
27.36 
27.69 
28.02 
28.35 
28.68 
29.01 
29.34 
29.67 

48.07 
49. iJ2 
49.96 
50.90 
51. 85 
52.79 
53.73 
M.67 
55.62 
56.56 

67.50 
58." 
59.39 
60.33 
61.27 
62.21 
63.16 
64.10 
65.04 
65.98 

66.93 
67.87 
68.81 
69.76 
70.70 
71.64 
72.58 
73.53 
74.47 
75.41 

76.35 
77.30 
78.24 
79.18 
80.12 
81.07 
82.01 
82.95 
83.90 
84.84 

19.36 
19.69 
20.03 

20.36 
20.70 
21.03 
21.36 
21.70 
22.03 
2237 

26.70 
26.04 
26.37 
26.70 

27.04 
27.37 
27.71 
28.04 
28.37 

M.69 
55.53 
56.47 

57.41 
68.35 
69.29 
60.24 
61.18 
62.12 
6306 

72:47 
73.41 
74.35 
75.29 

76.24 
77.18 
78.12 
79.06 
80.00 

23 
67 
91 
26 
59 
92 
26 

19.60 
19.94 
20.28 

20.61 
20.95 
21.29 
21.63 
21. 96 
22.30 
2264 

98 
32 
65 

99 
33 
67 
01 
34 

.68 
26.02 
26.36 
26.70 
27.03 

27.37 
27.71 
28.05 
28.39 
28.72 

06 
40 
74 
07 
41 

51 
52 
63 
M 
55 
56 
57 
68 
69 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 86 30. ()() 85.78 711 91 
92 86 30. 33 86. 72 09 92 
93 87 30.66 87.67 43 93 
94 88 30.991 88.61 76 94 
95 89.82 30. 93 89.69 31.32 89.55 31. 71 89.41 32. 10 95 
96 90.77 31. 2.5 90.63 31.65 90.49 32.05 90.35 32.44 96 I 
97 91.72 31. 58 91. 58 31.98 91. .. 32.38 91.29 32.78 97; = ~66 ~= :: aMI ~38 I~ :: ~u 98 1 

11-~ :M ~~ ~~ :: :~,'i I 
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TDLB 4.-t'U VBBSE TABLB. 

t::j 20°. 20~·. ~ .. ~ .. t::j 
;; '" I J 

Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. ~ 
----------------------

I 0.94 O.M 0.94 0.35 0.94 0.35 0.94 0.35 1 
2 1.88 0.88 L88 0.69 L87 0.70 1.87 0.71 2 
3 2.82 LOO 2.81 I.M 2.81 1.05 2.81 1.06 3 
4 3. 76 1.37 3. 76 1.38 3.75 1.40 3.74 1.42 4 
6 4.70 1.71 4.69 1.73 4.68 1.75 4.68 1.77 5 
6 6.64 2.05 5.63 2.08 5.62 2.10 5.61 2.13 6 
7 6.68 2.39 6.57 2.42 6.66 2.45 6.65 2.48 7 
8 7.52 2.74 7.51 2.77 7.49 2.80 7.48 2.83 8 
9 8.46 3.08 8.44 3.12 8.43 3.15 8.42 3.19 9 

10 9.40 3.42 9.38 3.46 9.37 3.60 9.35 3.54 10 

11 10.M 3.76 10.32 3.81 10.30 3.85 10.29 3.90 11 
12 11.28 4.10 11.26 4.15 lL24 4.20 lL22 4.25 12 
13 12.22 4.45 12.20 4.60 12.18 4.65 12.16 4.61 13 
14 13.16 4.79 13.13 4.85 13.11 4.90 13.09 4.96 14 
15 14.10 6.13 14.07 6.19 14.05 6.25 14.00 5.31 15 
16 15.M 5.47 15.01 5.54 14.99 5.60 14.96 5.87 16 
17 15.97 5.81 15.95 6.88 15.92 6.95 15.90 6.02 17 
18 16.91 6.16 16.89 6.23 16.86 6.30 16.83 6.38 18 
19 17.85 6.60 17.83 6.68 17.80 6.65 17.77 6.73 19 
20 18.79 6.84 18.76 6.92 18.73 7.00 18.70 7.09 20 

21 19.73 7.18 19.70 7.27 19.67 735 19.64 7.44 21 
22 20.67 7.52 20.64 7.61 20.61 7.70 20.67 7.79 22 
23 21.61 7.87 21.58 7.96 21.54 8.05 21.51 8.15 23 
24 22.65 8.21 22.52 8.31 22.48 8.40 22.44 8.60 24 
25 23.49 8.65 23.45 8.65 23.42 8.76 23.38 8.86 25 
26 24.43 8.89 24.39 9.00 24.35 9.11 24.31 9.21 26 
27 25.37 9.23 25.33 9.35 25.29 9.46 25.25 9.57 27 
28 :16.31 9.58 26.27 9.69 26.23 9.81 26.18 9.92 28 
29 27.25 9.92 27.21 10.M 27.16 10.16 27.12 10.27 29 
30 28.19 10.26 28.15 10.38 28.10 10.51 28.05 10.63 30 

31 29.13 10.60 29.08 10.73 29.M 10.86 28.99 10.98 31 
32 30.07 10.94 30.02 11.08 29.97 11.21 29.92 11.M 32 
33 31.01 11.29 30.96 11.42 30.91 11.66 30.86 11.69 33 
M 31.95 11.63 31.90 11.77 31.85 11.91 31.79 12.05 M 
35 32.89 11.97 32.84 12.11 32.78 12.26 32.73 12.40 35 
36 33.83 12.31 33.77 12.46 33.72 12.61 33.66 12.711 36 
37 M.77 12.65 M.71 12.81 M.66 12.96 M.60 13.11 37 
38 35.71 13.00 35.65 L1.15 35.59 13.31 35.54 13.46 38 
39 36.65 13.M 36.59 13.50 36.53 13.66 36.47 13.82 39 
40 37.59 13.68 37.53 13.84 37.47 14.01 37.41 14.17 40 

41 38.53 14.02 38.47 14.19 38.40 14.36 38.M 14.63 41 
42 39.47 14.36 39.40 14.54 39.M 14.71 39.28 14.88 42 
43 40.41 14.71 4O.M 14.88 40.28 15.06 40.21 15.23 43 
44 41.35 15.05 41.28 15.23 41.21 15.41 41.15 Ill. 59 44 
45 42.29 15.39 42.22 15.68 42.15 15.76 42.08 Ill. 94 45 
46 43.23 15.73 43.16 15.92 43.09 16.11 43.02 18.30 46 
47 44.17 16.07 44.09 18.27 44.02 16.46 43.95 16.65 47 
48 45.11 16.42 45.00 18.61 44.96 16.81 44.89 17.01 48 
49 46.04 16.76 45.97 18.96 45.90 17.16 45.82 17.36 49 
50 -16.98 17.10 48.91 17.31 48.83 17.51 48.76 17.71 60 . 

------

j Dep. Lat. Dep. Lat. Dep. Lat. Dep. Let. J 
70°. I ~'. 6Iij40. ~'. 

., 
I j!:i 
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TA.BLE 4.-1'UVBBSE TA.BLB. 

t:I 20°. 

II 
~ .. I 20~·. 

II 
~'. t:I g I g 

~ La I Dep. Lat. I 
~ 

---- ----- --
51 47. 17.65 47.77 07 51 
52 48. 18.00 48.71 42 52 
;;a 49. 18.34 49.64 78 52 
54 50. 18.69 50.58 13 54 
55 51. 19.04 51.52 49 55 
56 52. 19.38 52.45 84 56 
57 52. 19.73 53.39 19 57 
58 54.50 19.84 I 54.42 20.07 54.33 20.31 54.24 20.55 58 
59 55.44 20.18 55.35 20.42 55.26 20.66 55.17 20.90 59 
60 56.38 20.52 56.29 20.77 56.20 21.01 56.11 21.26 60 

61 57.32 20.86 57.23 21.11 57.14 21.36 57.04 21.61 61 
62 58.26 21.21 58.17 21.46 58.07 21. 71 57.98 21.97 62 
63 59.20 21.55 59.11 21.81 59.01 22.06 

I 

58.91 22.32 63 
64 60.14 21.89 60.04 22.15 59.95 22.41 59.85 22.67 64 
65 61. 08 22.23 60.98 22.50 60.88 22.76 60.78 23.03 65 
66 62.02 22.57 61.92 22.84 61.82 23.11 61.72 23.38 66 
67 62. 23.19 62.76 74 67 
68 63. 23.54 63.69 09 68 
69 64. 23.88 64.63 45 69 
70 65. 24.23 65.57 80 70 

71 66. 24.57 66.50 15 71 
72 67. 24.92 67.44 51 72 
73 68. 25.27 68.38 86 73 
74 69. 25.61 69.31 22 74 
75 70. 25.96 70.25 57 75 
76 71. 26.30 71.19 .93 76 
77 72.36 26.34 72.24 26.65 72.12 26.97 72.01 27.28 77 
78 73.30 26.68 73.18 27.00 73.06 27.32 72.94 27.63 78 
79 74.24 27.02 74.12 27.34 74.00 27.67 73.88 27.99 79 
80 75.18 27.36 75.06 27.69 74.93 28.02 74.81 28.34 80 

81 76.12 27.70 75.99 28.04 75.87 28.37 75.75 28.70 81 
82 77.05 28.05 76.93 28.38 76.81 28.72 76.68 29.05 82 
83 77.99 28.39 77.87 28.73 77.74 29.07 77.62 29.41 83 
84 78.93 28.73 78.81 29.07 78.68 29.42 78.55 29.76 84 
85 79.87 29 07 7975 29.42 79.62 29 77 79.49 30.11 85 
86 80 29.77 80.55 47 86 
87 81. 30.11 81.49 82 87 
88 82. 30.46 82.43 18 88 
89 83. 30.80 83.36 53 89 
90 84. 31.15 84.30 89 90 

91 85. 31.50 85.24 24 91 
92 86. 31.84 86.17 59 92 
93 87. 32.19 87.11 95 93 
94 88. 32.54 88.05 30 94 
95 89.27 32.49 89.13 32.88 88.98 33.27 88. 84 1 

33.66 95 
96 90.21 32.83 90.07 33.23 89.92 33.62 89.77 34.01 96 
97 91. 15 33.18 91.00 33.57 90.86 33.97 90.71 34.37 97 
98 92.09 33.52 91.94 33.92 91. 79 34.32 91.64 34.72 98 
99 93.03 33.86 92.88 34.27 92.73 34.67 92.58 35.07 99 

100 93.97 34.20 93.82 34.61 93.67 35.02 93.51 35.43 100 

-------------------

J 
Dep. Lat. Dep. I Lat. Dep. Lat. Dep. Lat . j . 69~' A 

---
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E T~BLE.' 

210. 21~0. 2W 

Lat. Dep. Dep. Lat. p. !" 
-------- ------------ ------ --

I 0.93 0.36 0.93 0.36 0.93 0.37 0.93 0.37 1 
2 1.87 0.72 1.86 0.72 1.86 0.73 1.86 0.74 2 
3 2.80 1.08 2.80 1.09 2.79 1.10 2.79 1.11 3 
4 3.73 1.43 3.73 1. 45 3.72 1.47 3.72 1.48 4 
0 4.67 1. 79 4.66 1.81 4.65 1.83 4.64 1.86 5 
6 5.60 2.15 5.59 I 2.17 5.58 2.20 5.57 2.22 6 
7 6.64 2.51 6. 52 1 2.64 6.51 2.57 6.50 2.69 i 
8 7.47 2.87 7 46 290 744 2.93 7.43 296 8 

8.40 3.23 37 3.30 8.36 
9.34 3.58 30 3.67 9.29 

10.27 3.94 23 4.03 10.22 
11.20 4.30 17 4.40 11.15 
12.14 4.66 10 4.76 12.07 
13.07 5.02 03 0.13 13.00 
14.00 5.38 96 5.50 13.93 
14.94 5.73 89 5.86

1 
14.86 

15.87 6.09 82 6.23 15.79' 
18 16.80 6.45 16.78 [ 6.52 16.75 6.60 16.i2 6.67 18 
19 17.74 6.81 17.71 6.89 17.68 6.961 17.65 7.04 19 
20 18.67 i.17 18.64 7.25 18.61 7.33 I 18.58 7.41 20 

21 19.61 7.53 19.57 7.61 19.64 7.70 19.51 7.78 21 
22 20.64 7.88 20.50 7.97 20.47 8.06 20.43 8.15 22 
23 21.47 8.24 21.44 8.34 21.40 8.43 21.36 8.52 23 
24 22.41 8.60 22.37 8.70 22.33 8.80 22.29 8.89 24 
25 23.34 8.96 23.30 9.06 23.26 9.16 23.22 9.26 25 
26 24.27 9.32 24.23 9.42, 24.19 9.53 24.15 9.63 26 

25.21 9.68 12 9.90 25.08 
26.14 10.03 05 10.26 26. 01 i 
27.07 10.39 98 10.63 26.94 i 
28.01 10.75 91 11.00 27.86 

28.94 11.11 84 11.36 28.79 
29.87 11.47 77 11.73 29.72 
30.81 11.83 70 12.09 30.65 
31. 74 12.18 63 12.46 31. 58 
32.68 12.64 56 12.83 32.51 

36 33.61 12.90 33.55 13.05 ' 33.50 13.19 33.44 13.34 3b 
37 34.64 13.26 34. 48 1 13.41 ; 34.43 13.56 34.37 13.71 3. 
38 35.48 13.62 35.42 13.77 i 35.36 13.93 35.29 14.08 3<l 
39 36.41 13.98 36.35 14.14 ' 36.29 14.29 36.22 14.45 39 
40 37.34 14.33 37.28 14.50 37.22 14.66 37.15 14.82 40 

41 38.28 14.69 38.21 14.86 38.15 15.03 38.08 15.19 41 
42 39.21 15.05 39.14 15.22 39.08 15.39 39.01 15.56 42 
43 40.14 15.41 40.08 15. 58 40.01 15.76 39.94 15.93 4:1 
44 41.08 15.77 41. 01 15.95 40.94 16.13 40.87 16.30 44 
45 42.01 16.13 41 94 16 31 4187 16.40 41.80 1668 45 

42.94 16.48 80 16.86 42.73 
43.88 16.84 73 17.23 43.65 
44.81 17.20 66 17.69 44.58 
45. 75 17.56 69 17.96 45.51 
46.68 17.92 52 18.33 46.44 

------ --- ---
Dep. Lat. Lat. Dep. 

I J!l 69°. 68~0. I, 68~0. ~o. I I A L 
A 

50 



TABLE '.-TILl VBRSB TABLB. 

f 
21·. 21~·. 21~·. 21,,·. t:I 

f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

----------------------
51 47.61 18.28 47.63 1&48 47.46 18.69 47.:rr 18.110 61 
62 4&65 18.64 4&46 18.86 4&38 111.06 4&30 111.27 52 
63 49.48 18.1lIl 49. to 111.21 49.31 111.42 49.23 19.64 63 
M 00.41 19.36 00.33 19.117 00.24 111.79 . 00.16 20.01 M 
65 61.35 19.71 51.26 19.93 61.17 20.16 61.~ 20.38 65 
66 62.28 20.07 62.19 20.30 62.10 20.62 62.01 20.76 Ii6 
57 63.21 20.43 63.12 20.66 53.03 20.89 62.94 21.l2 67 
68 M.15 20.79 M.06 21.02 53.96 21.26 63.1f7 21.411 68 
69 56.08 21.14 M.1lIl 21.38 64.89 21.62 64.80 21.86 69 
60 66.01 21.00 56.92 21.711 56.83 21.1lIl 56.73 22.23 60 

61 66.95 21.86 66.86 22.11 66.76 22.36 66.66 22.60 61 
62 57.88 22.22 67.78 22.47 67.69 22.72 67.1» 22.97 62 
63 58.82 22.68 58.72 22.83 58.62 23.011 58.62 23.36 63 
64 1iIl.76 22.94 1iIl.66 23.20 1».65 23.46 1».44 23.72 64 
6Il 60.68 23.29 60.68 23.116 60.48 23.82 6O.:rr 24.011 66 
66 61.62. 23.66 61.51 23.92 61.41 24.19 61.30 24.46 66 
67 62.65 24.01 62.44 24.28 62.34 24.66 62.23 24.83 67 
68 63.48 24.37 63.38 24.66 63.27 24.92 63.16 25.20 68 
69 64.42 24.73 64.31 25.01 64.20 25.29 64.09 25.117 69 
70 66.35 25.011 66.24 25.37 66.13 25.66 66.02 25.94 70 

71 66.28 25.44 66.17 25.73 66.06 26.02 66.96 26.31 71 
72 67.22 25.80 67.10 26.10 66.1lIl 26.39 66.1f7 26.66 72 
73 68.15 26.16 68.04 26.46 67.92 26.75 67.80 27. OIl 73 
74 69.~ 26.62 68.97 26.82 68.86 27.12 68.73 27.42 74 
75 70.02 26.88 69.90 27.18 69.78 27.49 69.66 27.79 76 
76 70.95 27.24 70.88 27.65 70.71 27.86 7O.1iIl 28.16 76 
77 71.89 27.69 71.76 27.91 71.64 28.22 71.62 28.63 77 
78 72.82 27.95 72.70 28.27 72.57 28.69 72.45 28.110 78 
79 73.75 28.31 73.63 28.63 73.00 28.95 73.38 29.27 79 
80 74.69 28.67 74.66 29.00 74.43 29.32 74.30 29.64 80 

81 75.62 29.03 75.49 29.36 75.36 29.69 75.23 30.02 81 
82 76.65 29.39 76.42 29.72 76.29 30. OIl 76.16 30.39 82 
83 77.49 29.74 77.36 30.08 77.22 30.42 77.011 30.76 83 
84 78.42 30.10 7&29 30.44 7&16 30.79 7&02 31.13 84 
86 79.35 30.46 79.22 30.81 79.011 31.15 7&96 31.00 86 
86 80.29 30.82 80.15 3t.17 80.02 31.62 79.88 31.1f7 86 
87 81.22 31.18 81.08 31.53 80.95 31.89 80.81 32.24 If7 
88 82.16 31.M 82.02 31.89 ~~I 32.25 81.74 32.61 88 
119 83.011 31.89 82.95 32.26 32.62 82.66 32.98 89 
90 84.02 32.25 83.88 32.62 83.74 32.1lIl 83.1iIl 33.35 110 

91 84.96 32.61 84.81 32.118 84.67 33.35 84.62 33.72 91 
92 8/i.89 32.97 8/i.74 33.34 8/i.60 33.72 85.45 34.09 92 
93 86.82 33.33 86.68 33.71 86.53 34.08 86.38 34.46 113 
94 1f7.76 33.611 1f7.61 34.07 1f7.46 34.45 87.31 34.83 94 
95 88.611 34.04 88.M 34.43 88.39 34.82 88.24 35.20 95 
96 89.62 34. to 89.47 34.79 89.32 35.18 89.17 36.67 96 
97 110.116 34.76 110. to 3U6 90.25 35.65 90.09 35.94 97 
98 111.49 35.12 91.34 35.62 91.18 35.92 91.02 36.31 98 
IlIl 112.42 35.48 112.27 35.88 92.11 36.28 111.95 36.69 IlIl 

100 93.36 35.84 93.20 36.24 93.04 36.66 112.88 :rr.06 100 

-------------j---------

i 
Dep. Lat. Dep. Lat. I Dep. Lat. Dep. Lat. 

I I 

69·. ~ .. ~ .. ~ .. 
j 
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TAB 

220. 

~ Lat. Dep. Lat. I Dep. 
--1- ----

I ~oo ~~ ~OOI ~~ 
I k: tm t:1 t~ 
4 3. 71 1. 50 3. 70 i Ull 
5 4.64 1.87 4.63 'I 1.89 
6 ~M ~~ ~U ~~ 
7 a~ ~~ &~ ~~ 

7.42 3.00 I 
8.34 3.37, 
9.~ 3.75 I 

18 
19 
20 

21 
2"l 
23 
24 
~ 
26 

36 
37 
~ 
39 
40 

41 
42 I 

43 I 
441 

10.20 
11.13 
12.05 
12.98 
13.91 
14.83 
15.76 
16.69 
17.62 
18.54 

19.47 
~4O 
21.33 
22.~ 
23.18 
24.11 
~.03 
~.96 
26.89 
~.82 

28.74 
29.67 
30.60 
31.52 
32.45 
33.~ 
34.31 
35.23 
3&16 
~.09 

38.01 
~.94 
39.87 
40.80 
41. 72 
42.~ 
43.58 
44.50 
45.43 
46.36 

'"' I Dep. 

... 680 • 

4.12 
4.50 
4.87 
5.24 
5.62 
5.99 
6.37 
6.74 
7.12 
7.49 

7.87 
8.24 
8.62 
8.99 
9.37 
9.74 

10.11 
10.49 
10.86 
11.24 

11.61 
11.99 
1~36 
12.74 
13.11 
13.49 
13.86 
14.24 
14.61 
14.98 

15.36 
15.73 
16.11 
16.48 
16.86 
17.23 
17.61 
17.98 
18.36 
18.73 

Lat. 

1 
1 
1 
1 
1 
1 
15. 
16.66 
17.59 
18.51 

19.44 
20.36 
21.29 
22.21 
23.14 
24 ()(i 
2 
~ 
26 
~ 

28 
29 
30 
3 
3 
33.32 
34.24 
35.17 
d6.JO 
~.02 

37.95 
~.87 
39.80 
40.72 
4 
4 
43 
44 
4D 
4 

D 

6:82 
7.19 
7.57 

7.95 
8.33 
8.71 
9.09 
9.47 
9.84 

13.63 
14.01 
14.39 
14.77 
15.15 

15.52 
15.90 
16.28 
16.66 

E TABLE. 

22~0. 

6 

1 
3 
6 
8 

• 1 
16.63 
17.55 
18.~ 

19.40 
20.33 
21.~ 
22.17 
23.10 
2402 

7 
9 
2 

6 
9 
1 
4 

33.26 
34.18 
35.11 
36.03 
36.\16 

37.88 
~.80 
39.73 
40.f>5 

7 

2 

9 

4.21 
4.59 
4.97 
5.36 
5.74 
6.12 
6.51 
6.89 
7.27 
7.~ 

8.04
1 8.42 

8.80 

9. 18 1 9.57 
9.95 

10.33 
10.72 
11.10 
11.~ 

11.86 
12.~ 
12.63 
13.01 
13.39 
13.78 
14.16 
14.54 
14.92 
15.31 

15.69 
16.07 
16.46 
16.84 
17.22 
17.60 
17.99 
18. 37 
18.75 
19.13 

10.14 
11.07 
11.09 
12.91 
13.83 
14.76 
15.68 
16.60 
17.52 
18.44 

19.~ 
20.29 
21.21 
22.13 
23.06 
23.98 
24.90 
~.82 
26.74 
~.67 

28.59 
29.51 
30.43 
31.35 
32.28 
33.20 
34.12 
35.04 
35. 97 1 
3&89 , 

37.81 
~.73 
39.~ 
40.58 
41.50 
42.42 
43.34 
44.~ 
45.19 
46.11 

6.96 
7.35 
7.73 

8.12 
8.51 
8.89 
9.28 
9.67 

1005 

13.92 
14.31 
14.70 
15.08 
15.47 

15.86 
16.24 
16.63 
17.02 

__ --'-_La_t·_1 ~ 
Ii 67~0. I 67~0. 

52 

18 
19 
20 

21 
22 
23 
24 
~ 
26 

36 
37 
~ 
39 
40 

41 
42 
43 
44 



'rULB f.-'l'UVBB8B T.lIILB. 

I t:t 22°. 22~·. 22~·. ~ .. t:t 

I j i Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

I ~ 
------ --- ----------

47.29 19.10 47.20 19.31 47.12 19.52 47.03 19.72 51 
48.21 19.48 48.13 19.69 48.04 19.90 47.95 20.11 52 

I 53 49.14 19.85 49.05 20.07 48.97 20.28 48.88 2O.1iO 53 
I 54 1iO.07 20.23 49.98 20.45 49.89 20.66 49. SO 20.88 54 

65 51.00 20.60 1iO.90 20.83 60.81 21.05 60.72 2L27 65 
56 61.92 20.98 51.83 21.20 61.74 21.43 61.64 21.66 56 
57 62.85 21.35 62.76 21.58 62.66 21.81 62.57 22.04 57 
58 53.78 21.73 53.68 21.96 53.59 22.20 53.49 22.43 58 
59 54.70 22.10 114.61 22.34 54.M 22.58 114.41 22.82 611 
60 66.63 22.48 66.63 22.72 66.43 22.96 66.33 23.20 60 

61 56.56 22.85 56.46 23.10 56.36 23.34 56.26 23.611 61 
62 67.49 23.23 67.38 23.48 67.28 23.73 67.18 23.98 62 
63 56.41 23.60 56.31 23.85 56.20 24.11 56.10 24.36 63 
64 69.34 23.97 59·23 24.23 69.13 24.49 59.02 24.75 64 
66 60.27 24.35 60.16 24.61 60.05 24.87 69.94 26.14 66 
66 61.19 24.72 111.09 24.99 60.98 25.26 60.87 26.52 66 
67 62.12 25.10 62.01 26.37 61.90 26.64 61.79 26.91 67 
68 63.05 25.47 62.94 26.75 62.82 26.02 62.71 26.30 68 
119 63.98 25.85 63.86 26.13 63.76 26.41 63.63 26.68 69 
70 64.90 26.22 64.79 26.51 64.67 26.79 64.65 27.07 70 

71 65.83 26.60 65.71 26.88 65.60 27.17 65.48 27.46 71 
72 66.76 26.97 66.64 27.26 66.52 27.65, 66.40 27.84 72 
73 67.68 27.35 87.56 27.64 67.44 27.94 87.32 28.23 73 
74 88.61 27.72 88.49 28.02 88.37 28.32 88.34 28.62 74 
75 69.54 28.10 69.42 28.40 119.29 28.70 69.17 29.00 75 
76 70.47 28.47 70.34 28.78 70. 21 29.08 70.09 29.39 76 
77 71.39 28.84 71.27 29.16 71.14 29.47 71.01 29.78 77 
78 72.32 29.22 72.19 211.53 72.06 211.85 71.93 30.16 78 
79 73.25 29.59 73.12 211.91 72.99 30.23 72.85 30.65 79 
80 74.17 29.97 74.04 ao.29 73.91 30.61 73.78 30.94 SO 

81 75.10 30.34 74.97 30.67 74.83 81.00 74.70 31.32 81 
82 76.03 30.72 75.89 31.05 75.76 81.38 75.112 81.71 82 
83 76.96 31.09 76.82 31.43 76.68 81.76 76.54 32.10 83 
64 77.88 31.47 77.75 31.81 77.61 32.15 77.46 32.48 84 
85 78.81 31.84 78.67 32.19 78.53 32.53 78.39 32.87 85 I 
86 79.74 32.22 79.60 32.56 79.45 32.91 79.31 33.26 86 
87 SO. 66 32.59 SO. 52 32.94 SO. 38 33.211 80.23 33.64 87 
88 81.59 32.97 81.45 83.32 81.30 33.68 81.15 34.03 88 
89 82.52 33.34 82.37 83.70 82.23 34.06 82.08 34.42 89 
90 83.45 33.71 83.30 34.08 83.15 34.44 83.00 34. SO 90 

91 84.37 34.09 84.22 34.46 84.07 34.82 83.92 35.19 91 
92 85.30 34 •. 46 85.15 34.84 85.00 85.21 84.84 85.58 92 
93 86.23 34.84 86.08 85.21 85.92 85.59 85.76 85.96 93 
94 87.16 85.21 87.00 35.59 86.84 85.97 86.69 36.35 94 
95 88.08 85.59 87.93 85.97 87.77 36.35 87.61 36.74 95 
96 89.01 85.96 88.85 36.35 88.69 86.74 88.53 37.12 96 
97 89.94 36.34 89.78 36.78 89.62 37.12 89.45 37.51 97 
98 go. 86 36.71 90.70 37.11 90.54 37.00 go. 38 37.90 98 
99 91 .. 79 37.09 91.63 37.49 .111.46 '87.89 111.30 88.28 99 

100 92.72 37.46 92.65 37.86 92.39 a8.27 92.22 38. 67 100 

------, ----

i Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

I 680• 67,,·. 67~·. 67~0. ~ 
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TABLB f.-TBA VERSB TABLB. 

t::I 230 • 23~0. 23~0.! 23W. J t::I 

I Lat. I Dep. La,. Dep. La,. Dep. i Lat. Dep. f 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
211 
29 
30 

0.92 
1.84 
2.76 
3.68 
4.60 
5.52 
6.44 
7.36 
8.28 
9.21 

10.13 
11.05 
11.97 
12.89 
13.81

1 
14.73 
15.65 
16.57 
17. 49 1 18.41 

19.331 20.25 
21.17 
22.09 
23.01 
23.93 
24.85 
25.77 
26.89 
27.62 

0.39 
0.78 
1.17 
1.56 
1.95 
2.34 
2.74 
3.13 
3.52 
3.91 

4.30 
4.611 
5.08 
5.47 
5.86 
6.25 
6.84 
7.03 
7.42 
7.81 

8.21 
8.60 
8.99 
9.38 
9.77 

10.16 
10.55 
10.94 
11.33 
11.72 

0.92 
1.84 
2.76 
3.68 
4.59 
5.51 
6.43 
7.35 
8.27 
9.19 

10.11 
11.03 
11.94 
12.86 
13.78 
14.70 
15.62 
16.54 
17.46 
18.38 

19.29 
20.21 
21.13 
22.05 
22.97 
23.89 
24.81 
25.73 
26.64 
27.56 

0.39 
0.·79 
1.18 
1.58 
1.97 
2.37 
2.76 
3.16 
3.55 
3.95 

4.34 
4.74 
5.13 
5.53 
5.92 
6.32 
6.71 
7.11 
7.50 
7.89 

8.29 
8.68 
9.08 
9.47 
9.87 

10.26 
10.66 
11.05 
11.45 
11.84 

0.92 
1.83 
2.75 
3.67 
4.59 
5.50 
6.42 
7.34 
8.25 
9.17 

10.09 
11.00 
11.92 
12.84 
13.76 
14.67 
15.59 
16.51 
17.42 
18.34 

19.26 
20.18 
21.09 
22.01 
22.93 
23.84 
24.76 
25.68 
26.59 
27.51 

0.40 I 
0.80 
1.20 I 
1.59 , 
1. 99 I 
2.39 I 
2.79 
3.19 I 
3.59 I 
3.99 , 

4.39 
4.78 
5.18 
5.58 
5.98 

~:~ I 7.58 
7.97 

8.37 
8.77 
9.17 
9.57 
9.97 

10.37 
lO.77 
11.16 
11.56 
11.96 

0.92 
1.83 
2.75 
3.66 
4.58 
5.49 
6.41 
7.32 
8.24 
9.15 

10.07 
10.98 
11.90 
12.81 
13.73 
14.54 
15.56 
16.48 
17.39 
18.31 

19.22 
20.14 
21.05 
21.97 
22.88 
22.80 
24.71 
25.63 
26.54 
27.46 

0.40 
0.81 
1.21 
1.61 
2.01 
2.42 
2.82 
3.22 
3.62 
4.03 

4.43 
4.83 
5.24 
5.64 
6.04 
6.44 
6.85 
7.25 
7.66 
8.05 

8.46 
8.86 
9.26 
9.67 

10.07 
10.47 
10.87 
11.28 
11.68 
12.08 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 28.54 12.11 28.48 12.24 28.43 12.36 28.37 12.49 31 
32 29.46 12. 50 29. 40 12. 63 29. 35 12. 76 29. 29 12.89 32 
33 30.38 12. 89 30.32 13.03 30.26 13.16 I 30.21 13.29 33 
34 n30 m28 n24 m42 n~ m56 n~ moo 34 
35 32.22 13.68 32.16 13.82 32. 10 13.96 32.04 14.10 35 
36 33.14 14.07 33.08 14.21 33.01 14 351 32.95 14.50 36 
37 34.06 14.46 34.00 14.61 33.93 14.75 33.87 14.90 37 
38 a98 U85 am ~oo a85

1 

~~ an ~30 38 
39 35. 90 15. 24 35.83 15. 40 35. 77 15. 55 35. 70 15. 71 39 
40 36. 82 15. 63 36. 75 15. 79 36. 68 15.95 31'.61 16. 11 40 

41 1~74 ~~ ~87 ~~ ~60 ~35 ~53 ~M 41 
42 38. 66 16. 41 38.59 16. 58 38.52 If. 75 38. 44 16.92 42 
43 I 39.58 16.80 39.51 16.97 39.43 17.15 39.36 17.32 43 
44

1

_50 ~1O ~43 ~37 _35 ~54 ~27 ~72 « 
45 41.42 17.58 41.35 17.76 41.27 17.94 41.19 18.12 45 

:,:~ ~: :: ~~':~ ~= =~ ~: : 
48 44.18 18.76 44.10 18.95 44. ~ 19.14 43.93 19.33 48 
~ ~lO ~~ ~~ ~34 44.94 ~54 44.85 ~n ~ 
~i 46.03 10.54 ~94 19.74 ~85 19.94 45.77 20.14 ~ 

. I I I • I Dep. I Lat. ~ Lat. Dep. I Lat. Dep. Lat. ~ 

!I 870.1 ~'.! 66~0·11 ~o. ~ 
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TABLE f.-TRAVBRSB TABLE. , 23°. I 233(0. 23Jio. ~o. I;;j 

Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. f 
----------------------

61 4S.11S 19.93 46.86 2n.13 46.71 2n.34 46.68 20.54 51 l 
52 tUfT 2n.32 47.78 2n.63 47.69 20.73 47.60 2n.94 52 
/13 48.79 2n.71 48.70 20.92 48.60 21.13 48.51 21.35 63 
M 49.71 21.10 49.61 21.32 49.52 21.63 49.43 21.75 54 
65 50.63 21.49 50.63 21.71 50.44 21.93 50.34 22.15 65 
66 51.65 21.88 51.45 22.11 51.36 22.33 51.26 22.65 66 
67 52.47 22.Zl 52.37 22.50 52.27 22.73 52.17 22.96 &7 
&8 63.39 22.66 63.29 22.90 63.19 23.13 63.09 23.36 &8 
69 54.31 23.05 54.21 23.29 54.11 23.63 54.00 23.76 &9 
60 65.23 23.44 55.13 23.68 65.02 23.92 54.92 24.16 60 

61 66.15 23.83 66.05 24.08 65.114 24.32 65.83 24.57 61 
62 &7.07 24.23 66.97 24.47 56.86 24.72 66.75 24.97 G2 
63 &7.119 24.62 57.88 24.87 &7.77 25.12 57.66 25.37 63 
64 &8.91 25.01 &8.80 25.26 58.69 25.52 &8.58 25.78 64 
65 50.83 25.40 50.72 25.66 &9.61 25.92 59.50 26.18 65 
66 60.75 25.79 60.64 26.05 60./13 26.32 60.41 26.58 66 
67 61.67 26.18 6l.li6 26.45 61.44 26.72 61.33 26.98 67 
68 62.59 26.67 62.48 26.84 62.36 27.11 62.24 Zl.39 68 
69 63.51 26.96 63.40 27.24 63.28 27.51 63.16 27.79 69 
70 64.44 27.35 64.32 27.63 64.19 27.91 64.07 28.19 70 

71 65.36 27.74 55.23 28.03 65.11 28.31 64.99 28.60 71 
72 66.28 28.13 00.15 28.42 66.03 28. 71 65.110 29.00 72 
73 67.20 28.52 67.07 28.82 00.95 29.11 66.82 29.40 73 
74 68.12 28.91 67.119 29.21 67.86 29.51 67.73 29.80 74 
75 69.04 29.30 68.91 29.61 68.78 29.91 68.65 30.21 75 
76 69.00 29.70 69.83 30.00 119.70 30.30 119.66 30.61 76 
71 70.88 30.09 70.75 30.40 70.61 30.70 70.48 31.01 71 
78 71.80 30.48 71.67 30.79 71.63 31.10 71.39 31.41 7S 
79 72.72 30.87 72.58 31. IS 72.45 31.50 72.31 31.82 79 
80 T.l.64 31.26 73.50 31.&8 73.36 31.90 73.22 32.22 80 

81 74.56 3t.r>5 74.42 31.97 74.28 32.30 74.14 32.62 81 
82 75.48 32.04 75.34 32.37 75.2n 32.70 75.06 33.03 82 
83 76.40 32.43 76.26 32.76 76.12 33.10 75.97 33.43 83 
84 77.32 32.82 77.18 33.16 77.03 33.49 76.89 33.83 84 
85 78.24 33.21 78.10 33.65 77.95 33.89 77.80 34.23 85 
86 79.16 33.60 79.02 33. lIS 7l!.R7 34.29 78.72 34.64 86 
87 80.08 33.99 79.9.1 34.34 79.78 34.69 79.63 35.04 87 
88 SI.00 34.38 80.85 34.74 80.70 35.09 80.55 35.44 88 
89 S1.92 34.78 81.77 35.13 81.62 35.49 SI.4r. 35.84 89 
90 82.85 35.17 82.69 35.63 82.54 35.89 82.38 36.25 90 

91 83.77 35.56 83.61 35.92 83.45 36.29 83.29 30.65 91 
92 84.119 as. 95 84.63 36.32 84.37 36.68 84.21 37.05 92 
93 85.01 30.34 85.45 36.71 85.29 37.08 85.12 37.46 93 
94 86.63 36.73 86.37 3i.11 86.20 37.48 86.04 37.86 94 
lIS 87.45 37.12 87.29 37.50 87.12 37.88 86.95 38.26 lIS 
\lr. 88.37 37.51 88.20 37.90 88.04 38.28 87.87 38.66 96 
97 89.29 37.90 89.12 38.29 88.95 38.68 88.79 39.Di 97 
98 90.21 38.29 90.04 38. OS 89.S7 39.08 89.70 39.47 98 
99 91.13 38.68 90.00 39.08 90.79 29.48 90.62 39.87 99 

100 92.05 39.07 91.88 39.47 91.71 29.87 91.63 40.Zl 100 

------,-------- ------

j Dep. Lat. Dep. Lat. Dep. Lat. I Dep. Lat. j I 

67°. I ~o. 66Ji°,t I 66)(°, ~ 
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TABLB f.-TR.lVBBSB TABLB. 

I:j 23". ~ .. 23~·. 
I 

23~·. I I:j 

J 
i 

J Lat. I Dep. Lat. Dep. Lat. Dep. 1 Lat. Dep. 

----,--------
1 0.92 0.39 0.92 0.39 0.92 0.40 I 0.92 0.40 1 
2 1.84 0.78 1.84 0.·79 1.83 0.80 , 1.83 0.81 2 
3 2.76 1.17 2.76 1.18 2.75 1.20 ' 2.75 1.21 3 
4 3.68 1.56 3.68 1.58 3.67 1.59 ! 3.66 1.61 4 
5 4.60 1.95 4.59 1.97 4.59 1.99 4.58 2.01 5 
6 6.62 2.34 5.51 2.37 5.50 2.39 5.49 2.42 6 
7 6.44 2. 74 6.43 2.76 6.42 2.79 6.41 2.82 7 
8 7.36 3.13 7.35 3.16 7.34 3.19 7.32 3.22 8 
9 8.28 3.62 8.27 3.55 8.25 3.59 8.24 3.62 9 

10 9.21 3.91 9.19 3.95 9.17 3.99 9.15 4.03 10 

11 10.13 4.30 10.11 4.34 10.09 4.39 10.07 4.43 11 
12 11.05 4.69 11.03 4.74 11.00 4.78 10.98 4.83 12 
13 11.97 6.08 11.94 6.13 11.92 5.18 11.90 6.24 13 
14 12.89 5.47 I 12.86 6.53 12.84 5.58 12.81 5.84 14 
15 13.81 i 5. 86 1 13.78 6.92 13. 76 5.98 13.73 6.04 15 
16 14.73 6.25 I 14.70 6.32 14.67 6.38 H.64 6.44 16 
17 15.65 6.64 15.62 6.71 15. 59 6.78 15.56 6.85 17 
18 16.57 7.03 16.64 7.11 16.51 7.18 16.48 7.25 18 
19 

17. 49 1 7.42 17.46 7.50 17.42 7.58 17.39 7.65 19 
20 18.41 7.81 18.38 7.89 18.34 7.97 18.31 8.05 20 

21 19.33 8.21 19.29 8.29 19.26 8.37 19.22 8.46 21 
22 20.25 8.60 20.21 8.68 20.18 8.77 20.14 8.86 22 
23 21.17 8.99 21.13 9.08 21.09 9.17 21.05 9.26 23 
24 22.09 9.38 22.05 9.47 22.01 9.67 21. 97 9.67 24 
25 23.01 9.77 22.97 9.87 22.93 9.97 22.88 10.07 25 
26 23.93 10.16 23.89 10.26 23.84 10.37 23.80 10.47 26 
27 24.85 10.55 24.81 10.66 24.76 10.77 24.71 10.87 27 
28 25.77 10.94 25.73 11.05 25.68 11.16 25.63 11.28 28 
29 26.69 11.33 26.64 11.45 26.59 11.56 26.64 11.68 29 
30 27.62 11.72 27.56 11.84 27.51 11.96 27.46 12.08 30 

31 28.64 12.11 28.48 12.24 28.43 g:~ I 28.37 12.49 31 
32 29.46 12.50 29.40 12.63 29.35 29.29 12.89 32 
33 30.38 12.89 30.32 13.03 30.26 13.16 1 30.21 13.29 33 
34 31.30 13. 28 31.24 13.42 31.18 13.56 31.12 13.69 34 
35 32.22 13.68 32.16 13.82 32.10 13.96 32.04 14.10 35 
36 33.14 14.07 33.08 14.21 33.01 1435 32.9.~ 14.50 36 
37 34.06 14.46 34.00 14.61 33.93 14.75 33.87 14.90 37 
38 34.98 14.85 34.91 15.00 34.85

1 
15.15 34.78 15.30 38 

39 35.90 15.24 35.83 15.40 35.77 15.55 35.70 15. 71 39 
40 36.82 15.63 36.75 15.79 36.68 15.95 36.61 16.11 40 

41 37.74 16.02 37.67 16.18 37.60 I 16.35 37.53 16.M 41 
42 38.66 16.41 38.511 16.58 

38.
62

1 

16.75 38.44 16.92 42 
43 I 39.58 16.80 39.61 16.97 39.43 17.15 39.36 17.32 43 
44 40.50 17.19 40.43 17.37 40.35 17.64 40.27 17.72 44 
45 

I 
41.42 17.58 41.35 17.76 41.27 17.94 41.19 18.12 45 

46 42.34 17.97 42.26 18.16 ' 

ll:lt I 
18.34 42.10 18. 53 46 

47 43.26 18.36 43.18 18.55 18. 74 43.02 18.93 47 
48 44.18 18.76 44.10 18.95 44.02 19.14 43.93 19.33 48 
49 45.10 19.16 45.02 19.34 44.94 19.64 44.85 19.73 49 
50 : 46.03 19.64 45.94 19.74 45.85 19.94 45.77 20.14 50 

I --

TI-I"'i- 1& 

--1------
Dep. Lat. Dep. Lat. ~ I 
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TABLE f.-T&lVBRSB TABLE. 

I 
23°. I 23~0. 23Jio. I 23,,°. t:I 

, i 
Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dap. ~ 

--------------------
51 411.\10 19.93 46.86 20.13 46.77 20.34 46.68 20.54 61 
62 47.87 20.32 47.78 20.53 47.69 20.73 47.60 20.94 62 
/13 48.79 20.71 48.70 20.92 48.60 21.13 48.51 21.35 53 
Ii4 49.71 21.10 49.61 21.32 49.62 21.53 49.43 21.75 54 
65 50.63 21.49 50.53 21. 71 50.44 21.93 50.34 22.15 65 
66 51.65 21.88 51.45 22.11 51.36 22.33 51.26 22.65 56 
67 62.47 22.'D 62.37 22.50 62.'D 22.73 62.17 22.06 57 
68 53.39 22.66 53.29 22.00 53.19 23.13 53.00 23.36 68 
69 54.31 23.05 54.21 23.29 54.11 23.53 54.00 23.76 69 
60 55.23 23.44 55.13 23.68 55.02 23.92 54.92 21.16 60 

til 66.15 23.83 66.05 24.08 65.94 24.32 65.83 24.57 61 
62 57.07 24.23 56.97 24.47 66.86 24.72 66.75 24.97 62 
63 57.90 24.62 57.88 24.87 57.77 25.12 57.66 25.37 r13 
64 68.91 25.01 58. so 25.26 68.69 25.62 68.68 25.78 64 
65 59.83 25.40 59.72 25.66 59.61 25.92 59.50 26.18 65 
66 60.75 25.79 60.64 26.05 60.53 26.32 60.41 26.68 66 
67 61.67 26.18 61.06 26.45 61.44 26.72 61.33 26.98 67 
68 62.59 26.57 62.48 26.84 62.36 27.11 62.24 'D. 39 68 
69 63.51 26.06 63.40 'D. 24 63.28 27.51 63.16 27.79 69 
70 64.44 27.35 64.32 27.63 64.19 27.91 64.07 28.19 70 

71 65.36 27.74 55.23 28.03 65.11 28.31 64.90 28.60 n 
72 66.28 28.13 66.15 28.42 66.03 28.71 65.00 29.00 72 
73 67.20 28.52 67.07 28.82 66.95 29.11 66.82 29.40 73 
74 68.12 28.91 67.90 29.21 67.86 29.61 67.73 29.80 74 
76 69.04 29.30 88.91 29.61 68.78 29.91 68.65 30.21 75 
76 69.96 29.70 69.83 30.00 69.70 30.30 (,9.56 30.61 76 
77 70.88 30.00 70.75 30.40 70.61 30.70 70.48 31.01 77 
78 71. SO 30.48 71.67 30.79 71.53 31.10 71.39 31.41 78 
'7Q 72.72 30.87 72.68 31.18 72.45 31.50 72.31 31.82 79 
SO 73.64 31.26 73.50 31.68 73.36 31.00 73.22 32.22 SO 

81 74.56 3UI/i 74.42 31.97 74.28 32.30 74.14 32.62 81 
82 75.48 32.04 76.34 32.37 75.20 32.70 75.06 33.03 82 
83 76.40 32.43 76.26 32.76 76.12 33.10 75.97 33.43 83 
84 77.32 32.82 77.18 33.16 77.03 33.49 76.89 33.83 84 
85 78.24 33.21 78.10 33.65 77.95 33.89 77.80 34.23 85 
Sf> 79.16 33.00 79.02 33.\10 78.87 34.29 78.72 34.64 86 
87 SO. 08 33.99 79.9.1 34.34 79.78 34.69 79.63 35.04 87 
88 81.00 34.38 SO. 85 34.74 SO. 70 35.00 80.55 35.44 88 
89 81.92 34.78 81.77 35.13 81.62 35.49 81.4r. 35.84 89 
00 82.85 35.17 82.69 35.53 82.54 35.89 82.38 36.25 00 

91 83.77 35.66 83.61 35.92 83.45 36.29 83.29 36.65 91 
92 84.69 35.95 84.53 36.32 84.37 36.68 84.21 37.05 92 
93 85.61 36.34 85.45 36.71 85.29 37.08 85.12 37.46 93 
94 86.53 36.73 86.37 37.11 86.20 37.48 86.04 37.86 94 
\10 87.45 37.12 87.29 37.50 87.12 37.88 86.95 38.26 95 
9f\ 88.37 37.51 88.20 37.90 88.04 38.28 87.87 38.66 06 
97 89.29 37.90 89.12 38.29 88.95 38.68 88.79 39.07 97 
98 00.21 38.29 00.04 38.6'1 89.87 39.08 89.70 39.47 98 
99 91.13 38.08 00.06 39.08 00.79 29.48 00.62 39.87 99 

100 92.05 30.07 91.88 39.47 91.71 29.87 91.53 40.27 100 

------- ---- ---- ------

I Dep. Lat. Dep. Lat. Dep. Lat. I Dep. Lat. I 67°. ~o. 66JioJ I 66~o. ~ .......... ~ 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
111 
20 

21 
22 
23 
24 
25 
211 
27 
28 
29 
30 

31 
32 
33 
34 
85 
36 
37 
38 
311 
40 

41 
42 
43 
44 
45 
46 
47 
48 
411 
60 

24°. 

7.31 
B.22 
9.14 

10.05 
10.96 
11. 88 
12.79 
13.70 
14.62 

23.75 
24.67 
25.88 
26.49 
27.41 

28.32 
29.23 
30.15 
31.06 
31 !11 

3.25 
3.66 
4.07 

4.47 
4.88 
5.29 
5.69 
6.10 
6.51 

10.58 
10.98 
11.39 
11.BO 
12.20 

12.61 
13.02 
13.42 
13.83 
14 24 

TABU f.-TBAnBSE TABLE. 

243(°. 24~0. 

t. Dep. Lat. 

0. 91 
.82 
.74 
.65 

4.56 
5.47 
.38 

7.29 
8.21 
9.12 

10.03 
10.94 
11.85 
12.76 
13.68 
14.59 
5.60 

.41 

.32 
8.24 

.15 

.06 

.!11 

.88 

.79 
23.71 
24.62 
25.53 
26.44 
27.85 

28.26 
29.1B 
30.09 
31.00 
31.91 

.82 

.74 
65 

.56 

.47 

0.41 
0.82 
1.23 
1.64 
2.05 
2.46 
2.88 
3.29 
3.70 
4.11 

4.52 
4.93 
5.34 
5. 75 
6.16 
6.57 
6.98 
7.39 
7.80 
8.21 

8.63 
9.04 
9.45 
9.36 

10.27 
10.68 
11.09 
11.50 
11.91 
12.32 

12.73 
13.14 
13.55 
13.96 
14.38 
14.79 
15. 20 
15.61 
16.02 
16.43 

0.91 
1.82 
2.73 
3.64 
4.55 
5.46 
6.37 
7.28 
B.19 
9.10 

10.01 
10.92 
11.83 
12.74 
13.65 
14.56 
15.47 
16.38 
17.29 
18.20 

19.11 
20.02 
20.93 
21.84 
22.75 
23.66 
24.57 
25.48 
26.311 
27.30 

28. 21 
29.12 
30.03 
30.94 
31.85 
32.76 
33.67 
34.88 
35.49 
36.40 

3.32 
3.73 
4.15 

4.56 
4.98 
5.39 
6.81 
6.22 
6.64 

10.78 
11.20 
11.61 
12.03 
12.44 

12.811 
13.27 
13.68 
14.10 
1451 

24,,°. 

7.27 
8.17 
9.08 

9.99 
10.90 
11.81 
12.71 
13.62 
14.53 

23.61 
24.52 
25.43 
26.34 
27.24 

28.15 
29.06 
29.!11 
30.88 
31 79 

Dep. 

0.42 
0.84 
1.26 
1.67 
2.09 
2.51 
2.93 
3.85 
3.77 
4.19 

4.61 
5.00 
5.44 
5.86 
6.28 
6.70 
7.12 
7.M 
7.95 
8.37 

8.79 
9.21 
9.63 

10.05 
10.47 
10.89 
11.30 
11.72 
12.14 
12.56 

12.98 
13.40 
13.82 
14.23 
14.65 
15.07 
15. 49 
15.91 
16.33 
16.75 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27' 
28 
29 
30 

31 
32 
33 
34 
85 
36 
37 
38 
39 
40 



TABLE f.-TIU. VBBSB TABLE. 

51 
52 
53 
54 
55 
56 
57 
liB 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

24°. 

Lilt. Dep. 

46.59 
47.50 
48.42 
49.33 
50.25 
51.16 
52.07 
52.99 
63.90 
54.81 

55.73 
56.64 
57.55 
liB. 47 
59.38 
60.29 
61. 21 
62.12 
63.03 
63.95 

64.86 
65.78 
66.69 
67.60 
68.52 
69.43 
70.34 
71. 26 
72.17 
73.08 

74.00 
74.91 
75.82 
76.74 
77.65 
78.56 
79.48 
80.39 
81.31 
82. 22 

20.74 
21.15 
21.56 
21.96 
22.37 
22.78 
23.18 
23.59 
24.00 
24.40 

24.81 
25.22 
25.62 
26.03 
26.44 
26.84 
27.25 
27.66 
28.06 
28.47 

28.88 
29.29 
29.69 
30.10 
30.51 
30.91 
31.32 
31. 73 
32.13 
32.64 

32.95 
33.35 
33.76 
34.17 
34.57 
34.98 
35.39 
35.79 
36.20 
36. 61 

24}(0. 'I 

Lilt. Dep. 

46.50 
47.41 
48.32 
49.24 
50.15 
51.06 
51.97 
52.88 
63.79 
64.71 

55.62 
56.53 
57.44 
58.35 
59.26 
60.18 
61.09 
62.00 
62.91 
63.82 

64.74 
65.85 
66.56 
67.47 
68.38 
69.29 
70.21 
71.12 
72. 03 
72.94 

73.85 
74.76 
75.68 
76.59 
77.50 
78.41 
79.32 
80.24 
81.15 
82.06 

20.95 
21.36 
21.77 
22.18 
22.59 
23.00 
23.41 
23.82 
24.23 
24.64 

25.05 
25.46 
25.88 
26.29 
26.70 
27.11 
27.52 
27.93 
28.34 
28.75 

29.16 
29.57 
29.98 
30.39 
30.80 
31. 21 
31. 63 
32.04 
32.45 
32.86 

33.27 
33.68 
34.09 
34.50 
34.91 
35.32 
35.73 
36.14 
36.55 
36.96 

24~0. 

Lilt. Dep. 

46.41 
47.32 
48.23 
49.14 
50.05 
50.96 
51.87 
52.78 
63.69 
54.60 

55.51 
56.42 
57.33 
58.24 
59.15 
60.06 
60.97 
61.88 
62.79 
63.70 

64.61 
65.52 
66.43 
67.34 
68.25 
69.16 
70.07 
70.98 
71.89 
72.80 

73.71 
74.62 
75.53 
76.44 
77.35 
78.26 
79.17 
80.08 
80.99 
81.90 

21.15 
21.56 
21.98 
22.39 
22.81 
23.22 
23.64 
24.05 
24.47 
24.88 

25.30 
25.71 
26.13 
26.54 
26.96 
27.37 
27.78 
28.20 
28.61 
29.03 

29.44 
29.86 
30.27 
30.69 
31.10 
31.52 
31.93 
32.35 
32.76 
33.18 

33.59 
34.00 
34.42 
34.83 
35.25 
35.66 
36.08 
36.49 
36.91 
37.32 

91 83.13 37.01 82.97 37.38 82.81 37.74 
92 84.05 37.42 83.88 37.79 83.72 38.15 
93 84.96 37.83 84.79 38.20 84.63 38.57 
94 85.87 38.23 85.71 38. til 85.54 38. 98 
95 86. 79 38. 64 86. 62 39. 02 86. 45 39. 40 
96 87.70 39.05 87.53 39.43 87.36 39.81 
97 88. 61 39. 45 88. 44 39. 84 88. 27 . 40. 23 
98 89. 63 39. 86 89. 35 40. 25 89. 18 40. 64 
99 90. 44 40. 27 90. 26 40. 66 90. 09 41. 05 

100 91.35 40. 67 111.18 41. 07 91.00 41.47 

--1---1-----1-
Dep. Lat. Dep. Lilt. Dep. LIlt. 

66°. ~o. 

67 

24W· i' 
Lat. Dep. J 
46.32 
47.22 
48.13 
49.04 
49.95 
50.86 
51. 76 
52.67 
53. liB 
54.49 

55.40 
56.30 
57.21 
liB. 12 
59.03 
59.94 
60.85 
61. 75 
62.66 
63.57 

64.48 
85.39 
66.29 
67.20 
68.11 
69.02 
69.93 
70.84 
71.74 
72.65 

73.56 
74.47 
75.38 
76.28 
77.19 
78.10 
79.01 
79.92 
80.82 
81. 73 

21.35 
21.77 
22.19 
22.61 
23.03 
23.44 
23.86 
24.28 
24.70 
25.12 

25.54 
25.96 
26.38 
26.79 
27.21 
27.63 
26.05 
28.47 
28.89 
29.31 

29.72 
30.14 
30.56 
30.98 
31.40 
31.82 
32.24 
32.00 
33.07 
33.49 

33.91 
34.33 
34.75 
35.17 
35.59 
36.00 
36.42 
36.84 
37.26 
37.68 

51 
52 
63 
54 
55 
50 
57 
58 
59 
60 

61 
62 
63 
64 
85 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

82.64 38.10 91 
83. 55 38.52 92 
84. 46 38. 94 93 
85. 37 39. 35 94 
86. 27 39. 77 95 
87. 18 40.19 96 
88. 09 40. 61 97 
89. 00 41. 03 98 
89.91 41.45 99 
90. 81 41.87 100 

Dep. Lat. 

65UO• 
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TABLB '.-TlUVBBSB TABLE. 

t;:j 250 • ~o. I ~o. ~o. t;:j 

I -. f 1l Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

--I--------I---------
I 0.91 0.42 0.90 0.43 0.90 0.43 0.90 0.43 1 
2 1.81 0.85 1.81 0.85 1.81 0.86 1.80 0.87 2 
3 2. 72 1.27 2.71 1.28 2.71 1.29 2.70 1.30 3 
4 3.63 1.69 3.62 1.71 3.61 1.72 3.60 I.U 4 
5 4.53 2.11 4.52 2.13 4.51 2.15 4.50 2.17 5 
6 5.44 2.04 5.43 2.56 5.42 2.58 5.40 2.61 6 
7 6.34 2.96 6.33 2.99 6.32 3.01 6.30 3.04 7 
8 7.25 3.38 7.24 3.41 7.22 3.44 7.21 3.48 8 
9 8.16 3.80 8.14 3.84 8.12 3.87 8.11 3.91 9 

10 9.06 4.23 9.04 4.27 9.03 4.31 9.01 4.34 10 

11 9.97 4.65 9.95 4.69 9.93 4.74 9.91 4.78 11 
12 10.88 5.07 10.85 5.12 10.83 5.17 10.81 5.21 12 
13 11.78 5.49 11.76 5.55 11.73 5.60 11.71 5.65 13 
14 12.69 5.92 12.66 5.97 12.64 6.03 12.61 6.08 14 
15 13.59 6.34 13.57 6.40 13.04 6.46 13.51 6.52 15 
16 14.50 6.76 14.47 6.83 14.44 6.89 14.41 6.95 16 
17 15.41 7.18 15.38 7.25 15.34 7.32 15.31 7.39 17 
18 16.31 7.61 16.28 7.68 16. 25 7.75 16.21 7.82 18 

I 19 17.22 8.03 17.18 8.10 17.15 8.18 17.11 8.25 19 
20 18.13 8.45 18.09 8.53 18.05 8.61 18.01 8.69 20 

21 19.03 8.87 18.99 8.96 18.95 9.04 18.91 9.12 21 
22 19.94 9.30 19.90 9.38 19.86 9.47 19.82 9.56 22 
23 20.85 9.72 20.80 9.81 20.76 9.90 20.72 9.99 23 
24 21.75 10.14 21.71 10.24 21.66 10.33 21.62 10.43 24 
25 22.66 10.57 22.61 10.66 22.56 10.76 22.52 10.86 25 
26 23.56 10.99 23.52 11.09 23.47 11.19 23.42 11.30 26 
27 24.47 11.41 24.42 11.52 24.37 11.62 24.32 11.73 27 
28 25.38 11.83 25.32 11.94 25.27 12.05 25.22 12.16 28 
29 26.28 12.26 26.23 12.37 26.17 12.48 26.12 12.60 29 
30 27.19 12.68 27.13 12.80 27.08 12.92 27.02 13.03 30 

31 28.10 13.10 28.04 13.22 27.98 13.35 27.92 13.47 31 
32 29.00 13.52 28.94 13.65 28.88 13.78 28.82 13.90 32 
33 29.91 13.95 29.85 14.08 29.79 14.21 29.72 14.34 33 
34 30.81 14.37 30.75 14.50 30.69 14.64 30.62 14.77 34 
35 31.72 14.79 31.66 14.93 31.59 15.07 31.52 15. 21 35 
36 32.63 15.21 32.56 15.36 32.49 15.50 32.43 15.64 36 
37 33.53 15.64 33.46 15.78 3.1.40 15.93 33.33 16.07 37 
38 34.44 16.06 34.37 16.21 34.30 16.31; 34.23 16.51 38 
39 35.35 16.48 35.27 16.64 35.20 16.79 35.13 16.94 39 
40 36.25 16.90 36.18 17.06 36.10 17.22 36.03 17.38 40 

41 37.16 17.33 37.08 17.49 37.01 17.65 36.93 17.81 41 
42 38.06 17.75 37.99 17.92 37.91 18.08 37.83 18.25 42 
43 38.97 18.17 38.89 18.34 38.81 18.51 38.73 18.68 43 
44 39.88 18.60 39.80 18.77 39.71 18.94 39.63 19.12 44 
45 40.78 19.02 40.70 19.20 40.62 19.37 40.53 19.55 45 
46 41.69 19.44 41.60 19.62 41.52 19.80 41.43 19.98 46 
47 42.60 19.86 42.51 20.05 42.42 20.23 42.33 20.42 47 
48 43.50 20.29 43.41 20.48 43.32 20.66 43.23 2O.@5 48 
49 44.41 20.71 44.32 20.90 44.23 21.10 44.13 21.29 49 
50 45.32 21.13 45.22 21.33 45.13 21.53 45.03 21.72 50 

1-------1------------- -·-1 

j Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

i I 65·, 64',,0. I ~o. ~o. 
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TABLE 4.-TBAVEBSE TABLE. 

25°. 
___ I o [ _II 

~ Lat. Dep. Lat. Dep. Lat. Dep. I Lat. Dep. ~ I 

---;- 46: ~ ~t: 55 --;.; ~: i~ 46. 03 ~: :: r· 94 22. A~ ~~ I 
.03 22.4 22.61 22.82 4 03 53 
· 94 22. 8 23. 03 23. 25 4 46 54 
· 85 23. 23. 46 23. 68 4 89 55 
• 75 23. 6 23. 89 24. 11 33 66 

58 52.57 24.51 52. 46 24.74 52.35 24.97 52.24 25.20 58 
.66 24. 24.31 24.54 5. .76 57

1 69 53.47 24.93 53.36 25.17 53.25 25.40 53.14 25.63 59 
60 M38 .36 K~ .69 MW .63 K04 ~07 60 

61 

67 
68 
69 
70 

76 
77 
78 
79 
SO 

85 
86 
87 
88 
89 

94 
95 
96 
97 
98 

~~ .~ 55" ~~ 5500 ~~ 5494 ~50 M 
.19 ~. 26.45 ~.69 94 62 
.10 ~.6 ~.87 ~.12 5 37 63 
.00 ~. ~.30 ~.55 5 SO 64 
.91 ~.4 ~.73 ~.98 24 05 
.82 n8 ~.15 ~.41 5. .67 66 
~n ~~ ~60 ~58 ~G ~84 ~35 ~11 ~ 
~63 ~H ~50 ~01 ~38 ~~ ~25 ~54 68 
~54 ~W ~« ~C ~~ ~71 ~M ~98 69 
a« ~58 au ~86 B~ ~Ula05 ~o ro 

.35 

.25 

. 16 

.07 

.97 
68.88 
69.79 
70.69 
71.60 
72.50 

. 41 

. 32 

. 22 

. 13 
77.04 
77.94 
78.85 
79.76 
BO.66 

.57 

. 47 

. 38 

.29 
85.19 
86.10 
87.01 
87.91 
88.82 

.72 

. 63 

30.0 
30.4 
30 . 
31. 
31. 7 
32.12 
32.54 
32.96 
33.39 
33.81 

34 . 
34 . 
35 . 
35 . 
35.92 
36.35 
36.77 
37.19 
37.61 
38. 

38 . 
38 . 
39.3 
39.73 
40.15 
40.57 
40.99 
41.42 
41.84 
42 . 

ep. Lat 

660 • 

68.74 
69.64 
70.55 
71. 45 
72.36 

76.88 
77.78 
78.69 
79.69 
SO. 50 

85.~ 
85.92 
86.63 
87.73 
88.M 
8954 

30.29 
30.71 
31.14 
31.57 
31.99 
32.42 
32.85 
33.~ 
33.70 
34.13 

34.55 
34.98 
35.41 
35.63 
36.~ 
36.68 
37.11 
37.54 
37.96 
38.39 

38.82 
39.24 
39.67 
40.10 
40.62 
40.95 
41.38 
41.BO 
42.23 
42.66 

Lat. 

59 

68.60 
69.50 
70.40 
71.30 
72.21 

76.n 
77.62 
78.62 
79.43 
SO. 33 

84.84 
85.75 
86.05 
87.55 
88.45 
8936 

30.57 
31. 00 
31. 43 
31.86 
32.29 
32.72 
33.15 
33.58 
34.01 
34.44 

34.87 
35.30 
35.73 
36.16 
36.69 
37.~ 
37.45 
37.88 
38.32 
38.75 

39.18 
39.61 
40.04 
40.47 
40.90 
41. 33 
41. 76 
42.19 
42.62 
43.05 

Lat. 

64~0. 

6 
68.45 
69.35 
70.25 
71.16 
72.00 

7 
7 
7 
7 
76.66 
77.46 
78.36 
79.~ 
SO. 16 
8 

8 
8 

84.67 
85.57 
86.47 
87.37 
88.~ 
89 17 

D 

85 71 
~ 72 
71 73 
15 74 
58 75 

33.~ 76 
33.45 77 
33.89 78 
34.~ 79 
34.76 BO 

19 81 
62 82 
00 63 
49 84 

36.93 85 
37.36 86 
37. SO 87 
38.23 88 
38.67 89 

10 90 

53 91 
97 92 
40 93 

40.84 94 
41.~ 95 
41.71 - 96 
42.14 97 
42.58 98 
COl 99 

« 100 

64~0. 
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TABLIl f.-'l'U.TBUIl TABU. 
I 

t;t- 26°. 26~0. 26~0. 26J(0. t;t .. .. 
i 

!.at. Dep. Lat. Dep. !.at. Dep. !.at. Dep. f ~ ----------- - --I-----
I 0.80 0.44 0.80 0.44 0.89 0.45 0.89 0.45 1 
2 1.80 0.88 1.79 0.88 1.79 0.89 1.79 0.80 2 
3 2.70 1.32 2.69 1.33 2.88 1.34 2.68 1.35 3 
4 3.60 1.75 3.59 1.77 3.68 1.78 3.57 1.80 4 
5 4.49 2.19 4.48 2.21 4.47 2.23 4.46 2.25 5 
6 5.39 2.63 5.38 2.65 5.37 2.68 6.3'l 2.70 6 
7 6.29 3.07 6.28 3.10 6.26 3.12 6.25 3.15 7 
8 7.19 3.51 7.17 3.64 7.16 3.57 7.14 8.60 8 
9 8.09 3.95 8.07 3.98 8.05 4.02 8.04 4.05 9 

10 8.99 4.38 8.97 4.42 8.95 4.46 8.93 4.60 10 

11 9.89 4.82 9.87 4.87 9.84 4.91 9.82 4.95 11 
12 10.79 5.26 10.76 5.31 10.74 5.35 10.72 5.40 12 
13 11.68 5.70 11.66 5.75 11.63 5.80 11.61 6.85 13 
14 12.68 6.14 12.56 6.19 12.53 6.25 12.60 6.30 14 
15 13.48 6.68 13.45 6.63 13.42 6.69 13.39 6.75 15 
16 14.38 7.01 14.35 7.08 14.32 7.14 14.29 7.20 16 
17 15.28 7.45 15.25 7.52 15.21 7.59 15.18 7.65 17 
18 16.18 7.89 16.14 7.96 16.11 8.03 16.07 8.10 18 
19 17.08 8.33 17.04 8.40 17.00 8.48 16.97 8.65 19 
20 17.98 8.77 17.94 8.85 17.80 8.92 17.86 9.00 20 

21 18.87 9.21 18.83 9.29 18.79 9.37 18.75 9.45 21 
22 19.77 9.64 19. 73 9.73 19.69 9.82 19.65 9.90 22 
23 20.67 10.08 20.63 10.17 20.68 10.26 20.54 10.35 23 
24 2l.li7 10.52 21.52 10.61 21.48 10.71 21.43 10.80 24 
25 22.47 10.96 22.42 11.06 22.37 11.15 22.32 11.25 25 
26 23.37 11.40 23.32 11.60 23.27 11.60 23.22 11.70 26 
27 24.27 11.84 24.22 11.94 24.16 12.05 24.11 12.15 27 
28 25.17 12.27 25.11 12.38 25.06 12.49 25.00 12.60 28 
29 26.07 12.71 26.01 12.83 25.95 12.94 25.80 13.05 29 
30 26.96 13.15 26.91 13.27 26.85 13.39 26.79 13.60 30 

31 27.86 13.59 27.80 13. 71 27.74 13.83 27.68 13.95 31 
32 28.76 14.03 28.70 14.15 28.64 14.28 28.68 14.40 32 
33 29.66 14.47 29.60 14.60 29.53 14.72 29.47 14.85 33 
M 30.56 14.80 30.49 15.04 30.43 15.17 30.36 15.30 M 
35 31.46 15.M 31.39 15.48 31.32 15.62 31.25 15.76 35 
36 32.36 15.78 32.29 15.92 32.22 16.06 32.15 16.20 36 
37 33.26 16.22 33.18 16.36 33.11 16.51 33.04 16.85 37 
38 M.15 16.66 M.08 16.81 M.Ol 16.96 33.93 17.10 38 
39 35.05 17.10 M.98 17.25 M.80 17.40 M.83 17.M 39 
40 35.95 17.53 35.87 17.69 35.80 17.85 35.72 18.00 40 

41 36.85 17.97 36.77 18.13 36.69 18.29 36.61 18.45 41 
42 37.75 18.41 37.67 18.68 37.59 18.74 37.61 18.80 42 
43 38.65 18.85 38.57 19.02 38.48 19.19 36.40 19.35 43 
44 39.65 19.29 39.46 19.46 39.38 19.63 39.29 19.80 44 
45 40.45 19.73 4G.36 19.80 40.27 20.08 40.18 20.25 45 
46 41.M 20.17 41.26 20.35 41.17 20.53 41.08 20.70 46 
47 42.24 20.60 42.15 20.79 42.06 20.97 41.97 21.16 47 
48 43.14 21.04 43.05 21.23 42.96 21.42 42.86 21.60 48 
49 44.04 21.48 43.95 21.67 43.85 21.86 43.76 22.05 49 
60 44.94 21.92 44.84 22.11 44.75 22.31 44.65 22.60 liD 

-----------I---------

i Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. I 64°. ~o. 63Ho• ~'. : _. .. . .. 
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TABLK f.-TRnKUK TAlJLa. 

q 

l:I 260 • 2I\Uo. 26J.i0 • ~o. l:I 
Ii" Ii" 

J ~ 
Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

cs 
~ 

---------------------
61 "-84 22.36 "-74 22.56 "-84 22.76 "-84 22.96 61 
62 46.74 22. SO 46.84 23.00 46.84 23.20 46.43 23.41 62 
li3 47.84 23.23 f7.li3 23.44 47.43 23.65 47.33 23.86 li3 
64 48.li3 23.67 48.43 23.88 48.33 24.09 49.22 24.31 64 
65 49.43 24.11 49.33 24.33 49.22 24.64 49.11 24.76 65 
56 60.33 24.65 60.22 24.71 60.12 24.99 60.01 26.21 56 
67 61.23 24.99 61.12 26.21 61.01 26.43 60.90 26.56 67 
58 62.13 26.43 62.02 26.65 61.91 26.88 61.79 26.11 58 
lIII li3.03 26.86 62.92 26.10 52. SO 26.33 62.69 26.56 lIII 
60 li3.93 26.30 li3.81 26.64 li3.70 26.77 li3.58 27.01 60 

61 64.83 26.74 64.71 26.98 64.lIII 27.22 64.47 27.46 61 
62 66.73 27.18 66.61 27.42 65.49 27.56 66.36 27.91 62 
63 66.62 27.62 66.60 27.86 66.38 28.11 56.26 28.36 63 
84 67.62 28.06 67.40 28.31 67.28 28.56 67.15 28.81 84 
65 58.42 28.49 58.30 28.76 68.17 29.00 58.04 29.26 65 
66 lIII.32 28.93 lIII.19 29.19 lIII.07 29.45 68.94 29.71 66 
67 60.22 29.37 60.09 29.63 lIII.96 29.90 lIII.83 30.16 67 
68 61.12 29.81 60.99 30.06 60.86 30.34 60.72 30.61 68 
69 62.02 30.25 61.88 30.62 61.76 30.79 61.62 31.06 69 
70 62.92 30.69 62.78 30.96 62.65 31.23 62.111 31.M 70 

71 63.81 31.12 63.68 31.40 63.64 31.68 63.40 31.96 71 
72 64.71 31.56 84.57 31.84 84.44 32.13 84.29 32.41 72 
73 65.61 32.00 65.47 32.29 65.33 32.67 65.19 32.86 73 
74 66.61 32.44 66.37 32.73 66.23 33.02 f>6.06 33.31 74 
75 67.41 32.88 67.27 33.17 67.12 33.46 66.97 33.76 711 
76 68.31 33.32 68.16 33.61 68.01 33.91 67.87 34.21 76 
77 69.21 33.711 69.06 34.00 l'8.91 34.36 68.76 34.66 77 
78 70.11 34.19 69.96 34.60 69. SO 34.80 69.65 36.11 78 
79 71.00 34.63 70.811 34.94 70.70 36.26 70.65 36.56 79 
SO 71.90 36.07 71.76 36.38 71.lIII 311.70 71.44 36.01 SO 

81 72. SO 36.61 72.65 36.83 72.49 36.14 72.33 36.46 81 
82 73.70 36.95 73.64 36.27 73.38 36.lIII 73.22 36.91 82 
83 74.60 36.38 74.44 36.71 74.28 37.03 74.12 37.36 83 
84 76.60 36.82 711.34 37.16 76.17 37.48 76.01 37.81 84 
811 76.40 37.26 76.23 37.lIII 76.07 37.93 76.90 38.26 811 
86 77.30 37.70 77.13 38.04 76.96 38.37 76. SO 38.71 86 
87 78.20 38.14 78.03 38.48 77.86 38.82 77.69 39.16 87 
8.'1 79.09 38.58 78.92 38.92 78.75 39.27 78.58 39.61 88 
89 79.99 39.02 79.82 39.36 79.65 39.71 79.48 40.06 89 
90 SO. 89 39.4.'1 SO. 72 39.81 SO. 64 40.16 SO. 37 40.61 90 

91 81.79 39.89 81.62 40.26 81.44 40.60 81.26 40.96 91 
92 82.69 40.33 82.61 40.69 82.33 41.05 82.16 41.41 92 
93 83.69 40.77 83.41 41.13 83.23 41.60 83.05 41.86 93 
94 84.49 41.21 84.31 41.58 84.12 41.94 83.94 42.81 94 
96 811.39 41.65 85.20 42.02 85.02 42.39 84.83 42.76 95 
96 86.28 42.08 86.10 42.46 85.91 42.83 84.73 43.21 96 
97 87.18 42.S2 87.00 42.110 86.81 43.28 86.62 43.66 97 
98 88.08 42. \l6 87.89 43.84 87.70 43.73 87.111 44.11 98 
99 88.98 43.40 88.79 43.79 88.60 44.17 88.40 44.56 99 

100 89.88 43.84 89.69 44.23 89.49 44.62 89.30 46.01 100 

--------------------

i 
Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. Ii 

84°. ~o. I 63Jio. 63)(°. 
j 
R 
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4 
5 
r; 
7 
8 

13 
14 
15 
16 
17 
18 

23 
24 
25 
26 
27 

32 
33 
34 
35 
36 

41 
42 
43 
44 
45 

LE f.-T 

27°. 27~0. 
1 
I 

Lat. I Dep. Lat. Dep. __ i __ 1 

0.89 
1.78 
2.67 
3.56 
4.46 
5.35 
6.24 
7.13 
8.02 
8.91 

9.80 
10.69 
11.58 
12.47 
13.37 
14.26 
16.15 
16.04 
16.93 
17.82 

18.71 
19.60 
20.49 
21.38 
22.28 
23.17 
24.06 
24.95 
26.84 
26. 73 

27.62 
28.61 
29.40 
30.29 
31.19 
32.08 
32.97 
33.86 
34.75 
35.64 

36.53 
37.42 
38.31 
39.20 
40.10 
40.99 
41.88 
42.77 
43.66 
44.65 

U~I 
2. 72

1 3.18 
3.63 

5.90 
6.36 
6.81 
7.26 
7.72 
817 

1O:44! 10.90 
11.35 
11.80 
12.26 

14.53 ' 
14.98 I 
15.44 I 
15.89 ' 
16.34 ' 

18.61 I 
19.07 

19. 52 1 19.98 
20.43 

0.89 
1.78 
2.67 
3.56 
4.45 
5.33 
6.22 
7.11 
8.00 
8.89 

9.78 
0.67 

11.56 
12.45 
13.34 
14.22 
15.11 
16.00 

6.89 
7.78 

8.67 
9.56 

20.45 
21. 34 
22.23 
23.11 
24.00 

.89 
26.78 

.67 

. 56 
28.45 
29.34 
30.23 
31.12 
32.00 

2.89 
• 78 

34.67 
35.56 

36.45 
37.34 
38.23 
39.12 
40.01 
0.89 
1.78 
.67 

43.56 
44.45 

o. 
O. 
1. 
1.83 
2.29 i 
2.75 ' 

~:~ I 
4. 
4. 

6. 

5. I 5.95 
6.41 
6.87 
7.33 
7.78 
8.24 
8. 
9. 

9. 
10. 

I 
~ 

i 

I 
10.99 I 
11.45 I 
10.53

1 

11.90 1 12.36 
12. 
13. 
13. 

14 . 
14.65 
16.11 
15.57 
16.03 
16.48 
16. 
17 . 
17. 
18. 

18. 77 , 
19.23 i 
19.69

1 20.15 
20.60 
21. 
21. 
21. 
22. 
22. 

E TABLE 

27~·. 27~0. 

Lat. Dep. Lat. I Dep. 
--- ---

0.46 0.47 
0.92 0.93 
1.39 1.40 

3.65 1.86 3.54 1.86 
4.44 2.31 

4.42\ 
2.33 

5.32 2.77 6.31 2.79 
6.21 3.23 6.19 3.26 
7.10 3.69 7.08 3.72 

8 4.16 4.19 
4.62 4.66 

6 6.08 6.12 
6.54 6.69 

11.53 6.00 11.60 6.05 
12.42 6.46 12.39 6.52 
13.31 6.93 13.27 6.98 
14.19 7.39 14.16 7.46 
16.08 7.86 15.04 7.92 
1597 8.31 1593 8.38 

8.77 8.86 
4 9.23 9.31 

9.70 11.78 
• 1 10.16 10.24 

20.40 10.62 
I 20.35! 

10.71 
21.29 11.08 21. 24 11.17 
22.18 11.54 

I 
22.12 11.64 

23.06 12.01 23.01 12.11 
23.95 12.47 23.89 12.67 

12.93 13.04 
2 13.39 13.60 
1 13.86 13.97 

14.31 14. 43 
28.38 Itllil 28.32! 

14.90 
29.27 29.20 16.37 
30.16 15.70 30.09 15.83 
31.05 16.16 30.97 16.30 
31. 93 16.62 31.86 16.76 

17.08 17.23 
1 17.65 17.69 

18.01 18.16 
18.47 18.62 

36.37 18.93 36.28 19.09 
37.25 19.39 37.17 19.56 
38.14 19.86 38.05 20.02 
39.03 20.32 38.94 20.49 
39.92 20.78 39.82 20.95 

21.24 21.42 
21. 70 21.88 
22.16 22.35 
22.63 22.82 
23.09 23.28 

--~I-Dep. Lat. Dep. ~ 

62~'. e. 

4 
6 
(; 

7 
8 

13 
14 
15 
16 
17 
18 

23 
24 
25 
26 
27 

32 
33 
34 
35 
36 

41 
42 
43 
44 
45 

__ I 

j 1 



51 
52 
53 
54 
55 
56 
57 
58 

68 
69 
70 

71 
72 
73 
74 
75 
76 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

I 
I 
i 

1 

TABLE A.BLE. 

27°. I 27 1 ~ .. 
t. Dep. . I ., Dep. I Lat. Dep. • --1----

35 I 45.24 23.55 I 45.13 23.75 51 
I~-

45.44 23. 15 1 
45.34 23. 

46.33 23.61 46.23 23. 
47.22 

24. 06 1 
47.12 24. 

48.11 24.52 48.01 24. 
49.01 24.97 48.90 25. 
49.90 25.42 49.78 25. 
50.79 25.88 50. 67 1 

26. 
51.68 26.33 51.56 26 

. 57 26.79 52.45 

. 46 27.24 53.34 

.35 27.69 54.23 

.24 28.15 55.12 

.13 28.60 56.01 

.02 29.06 56.90 

.92 29.51 57.79 

.81 29.96 58.68 

.70 30.42 59.56 
60.59 30.87 60.45 31. 
fi1. 48 31.33 61. 34 31. 
62.37 31. 78 62.23 32. 

r.a.26 32.23 63.12 32. 
64.15 32.69 64.01 32. 
65.04 33.14 64.90 33. 
65.93 33.60 65.79 33. 
(iB.83 34.05 66.68 34. 
67.72 34.50 67.57 34. 

.61 34.96 68.45 

.50 35.41 69.34 

.39 35.87 70.23 

.28 36.32 71.12 

.17 36.77 72.01 

.06 37.23 72.90 
• 95 37.68 73.79 
.84 38.14 74.68 
.74 38.59 75.57 

76.63 39.04 

I 
76.46 39. 

77.52 39.50 77.34 39. 
78.41 39.95 

I 
78.23 40. 

79.30 40.41 79.12 40. 
80.19 40.86 80.01 41. 

81.08 41.31 80.90 41. 
81. 97 41. 77 81.79 42. 
82.86 42.22 82.68 42. 
83.75 42.68 83.57 43. 
84.65 43.13 84.46 43 

.54 43.58 811.35 

.43 44.04 86.23 

.32 44.49 87.12 

.21 44.95 88.01 

.10 45.40 88.90 

----- ---
p. Lat. Dep. 

63·. ~ .. 

81 I 48. 12 24. 01 I 46. 02 24. 21 52 
27 47.01 24.47

1 

46.90 24.68 53 
73 47.90 24.93 47.79 25.14 54 
18 48.79 25.40 48.67 25.61 55 
64 49.67 25.86 49.56 26.07 56 
10 50. 56 26. 32 50. 44 26. 54 57 
66 51 45 26.78 51. 33 27.01 58 

14 
59 
05 

51 
97 
42 
88 
34 
80 

38 
84 
29 
75 
21 I 

67 
12 
58 
04 
50 

I 
63 

27.24 52.21 27 . 
27.70 53.10 27 . 

28.17 53.98 28. 
28.63 54.87 28. 
29.09 55.75 29. 
29.55 56.64 29. 
30.01 57.52 30. 
30.48 58.41 30. 
30.94 59.29 31. 

6O.3~ 31.40 60.18 31.66 68 
61.20 31.86 61.06 32.13 69 
62.09 32.32 61. 95 32.59 70 

62.98 32.78 62.83 I 33.06 71 
63.86 33.25 63.72, 33.52 72 
64.75 33.71 64.60 33.99 73 
65.64 34.17 65.49 34.46 U 
66.53 34.63 66.37 34.92 75 
67.41 35.09 67.26 35.39 76 

35.55 68.14 35. 
36.02 69.03 36. 
36.48 69.91 36. 
36.94 70.80 37. 

37.40 71.68 37. 
37.86 72.57 38 . 
38.33 73.45 38. 
38.79 74.34 39. 
39.25 75.22 39. 

76.28 ::nll 76.11 40.04 I 86 
77.17 76.99 40.51 I 87 
78.06 

40. 63 11 
77.88

1 

40.97 88 
78.94 41.10 78.76 41. 44 89 
79.83 41.56

1

, 79.65 41. 91 90 

80.72 42.02 ~n~1 42.37 91 
81.60 42.48 42.84 92 
82.49 42.94 82.30 43.30 9.~ 
83.38 43.40 83.19 43.77 94 
8427 43.87 84.07 44. 2.~ 95 

44.33 84.96 44. 
44.79 85.84 45. 
45.25 86.73 45. 
45.71 87.61 46. 
48.17 88.50 46. 

--- ------
Lat~1 Dep. La 

62~·. J _ ~_ .. __ ~ 



TABLB f.-TRA. VERSB TABLB. 

t:I 210. I 211J(0. .~o. _0. t:I 

f f Lat. I Dep. Lat. Dep. Let. Dep. Lat. Dep. 

------------
I 0.88 0.47 0.88 0.47 0.88 0.48 0.88 0.48 1 
2 1.77 0.94 1.76 0.95 1.76 0.95 1. 75 0.96 2 
3 2.65 1.41 2.64 1.42 2.64 1.43 2.63 1.44 3 
4 3.53 1.88 3.52 1.89 3.52 1.91 3.51 1.92 4 
5 4.41 2.35 4.40 2.37 4.39 2.39 4.38 2.40 5 
6 5.30 2.82 5.29 2.84 5.27 2.86 5.26 2.89 6 
7 6.18 3.29 6.17 3.31 6.15 3.34 6.14 3.37 7 
8 7.06 3.76 7.05 3.79 7.03 3.82 7.01 3.85 8 
9 7.95 ::: I 

7.93 4.26' 7.91 4.29 7.89 4.33 9 
10 8.83 8.81 4.73 8.79 4.77 8.77 4.81 10 

11 9.71 5.16 9.69 6.21 9.67 5.25 9.64' 5.29 11 
12 10.60 5.63 10.57 5.68 10.55 5.73 10.52 5.77 12 
13 11.48 6.10 11.45 6.15 11.42 6.20 11.40 6.25 13 
14 12.36 6.57 12.33 6.63 12.30 6.68 12.27 6.73 14 
15 13.24 7.04 13.21 7.10 13.18 7.16 13.15 7.21 15 
16 14.13 7.51 14.09 7.57 14.06 7.63 14.03 7.70 16 
17 15.01 7.98 14.98 R.05 14.94 8.11 14.90 8.18 17 
18 15.89 8.45 15.86 11.52 15.82 8.59 15.78 8.66 18 
19 16.78 8.92 16.74 8.99 16.70 9.07 16.66 9.14 19 
20 17.66 9.39 17.62 9.47 17.58 9.54 17.53 9.62 20 

21 18.54 9.86 18.50 9.94 18.46 10.02 18.41 10.10 21 
22 19.42 10.33 19.38 10.41 19.33 10.50 19.29 10.58 22 
23 20.31 10.80 20.26 10.89 20.21 10.97 20.16 11.06 23 
24 21.19 11.27 21.14 11.36 21.09 11.45 21.04 11.54 24 
25 22.07 11.74 22.02 11.83 21.97 11.93 21.92 12.02 25 
26 22.96 12.21 22.90 12.31 22.85 12.41 22.79 12.51 26 
27 23.84 12.68 23.78 12.78 23.73 12.88 23.67 12.99 27 
28 24.72 13.15 24.66 13.25 24.61 13.36 24.55 13.47 28 
29 25.61 13.61 25.55 13.73 25.49 13.84 25.43 13.95 29 
30 26.49 14.08 26.43 14.20 26.36 14.31 26.30 14.43 30 

31 27.37 14.55 27.31 14.67 27.24 14.79 27.18 14.91 31 
32 28.25 15.02 28.19 15.15 28.12 15.27 28.06 15.39 32 
83 29.14 15.49 29.07 15.62 29.00 15.75 28.93 15.87 33 
34 30.02 15.96 29.95 16.09 29.88 16.22 29.81 16.35 34 
35 30.90 16.43 30.83 16.57 30.76 16.70 30.69 16.83 35 
36 31.79 16.90 31. 71 17.04 31.64 17.18 31.56 17.32 36 
37 32.67 17.37 32.59 17.51 32.52 17.85 32.44 17.80 37 
38 33.55 17.84 33.47 17.99 33.40 18.13 3.1.32 18.28 38 
39 34.43 18.31 34.35 18.46 34.27 18.61 34.19' 18.76 39 
40 35.32 18.78 35.24 18.93 35.15 19.09 35.07 19.24 40 

41 36.20 19.25 36.12 19.41 36.03 19.56 35.95 19.72 41 
42 37.08 19.72 37.00 19.88 36.91 20.04 36.82 20.20 42 
43 37.97 20.19 37.88 20.35 37.79 20.52 37.70 20.68 43 
44 38.85 20.66 38.76 20.83 38.67 20.99 38.58 21.16 44 
45 39.73 21.13 39.64 21.30 39.55 21.47 39.45 21.64 45 
46 40.62 21.00 40.52 21.77 40.43 21.95 40.33 22.13 46 
47 41.50 22.07 41.40 22.25 41.30 22.43 41.21 22.61 47 
48 42.38 22.53 42.28 22.72 42.18 22.90 42.08 23.09 48 
49 43.26 23.00 43.16 23.19 43.06 23.38 42.96 23.57 49 
50 44.15 23.47 44.04 23.67 43.94 23.86 43.84 24.05 50 

II~~ 
-----I-

i Dep. Lat. Dep. Lat. Dep. Lat. i 620• 61,,·. I 61~0. 61)(°. 
~ 
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T.lBLE BLE. 

28°. I 28 I 28W· 

1i Lat. Dep. I ~ Dep. ~ Dep. ~ Dep. 1i 

51 
52 
53 
54 
55 
56 
57 

67 
G8 
69 
70 

71 
72 
73 
74 
75 

.s.03 

.s.91 
46.80 
47.68 
48.56 
49.45 
5033 

21 
09 
98 

86 
74 
63 
51 
39 
27 

69.16 
60.04 
60.92 
61.81 

62.69 
63.57 
64.46 
65.34 
66.22 

10 
99 
87 
75 
64 

52 
40 
28 
17 

85
1

75
.
05 Sf) 75.93 

m 76.82 

= 1 ~:~g 90 79.47 

91 80.35 
92 81.23 
93 82.11 
94 8300 

88 
76 
65 
53 
41 
29 

23.94 
24.41 
24.88 
25.35 
25.82 
26.29 
26.76 
27.23 
27.70 
28.17 

28.64 
29.11 
29.58 
30.05 
30.52 
30.99 
31.45 
31.92 
32.39 
32.86 

33.33 
33.80 
34.27 
34.74 
35.21 
35.68 
36.15 
36.62 
37.09 
37.56 

38.03 
38.50 
38.97 
39.44 
39.91 
40.37 
40.84 
41. 31 
41. 78 
42.25 

42.72 
43.19 
43.66 
44.13 
44.60 
45.07 
45.54 
46.01 
46.48 
46.96 

p. Lat. 

62° . 

44.93 
45.81 
46.69 
47.57 
48.45 
49.33 
50.21 
61. 09 
51. 97 
52.85 

53.73 
54.62 
55.50 
56.38 
57.26 
58.14 
69.02 
59.90 
60.78 
61.66 

62.54 
63.42 
64.31 
65.19 
66.07 
66.96 
67.83 
68.71 
69.59 
70.47 

71.35 
72.23 
73.11 
73.99 
74.88 
75.76 
76.64 
77.52 
78.40 
79.28 

80.16 
81. 04 
81.92 
82.80 
83.68 
84.57 
85.45 
86.33 
87.21 
88.09 

Dep. 

24.14 
24.61 
25.09 
25.56 
26.03 
26.51 
2698 

31. 7J 
32.19 
32.66 
33.13 

33.61 
34.08 
34.55 
35.03 
35.50 

40.23

1 
40.71 
41.18 
41.65 
42.13 
42.60 

43.07 
43.55 
44.02 
4449 

44.82 
45.70 
46.58 
47.46 
48.33 
49.21 
5009 

58.88 
59.76 
60.64 
61.52 

62.40 
63.27 
64.15 
65.03 
65.91 

74.70 
75.58 
76.46 
77.34 
78.21 
79.00 

79.97 
80.85 
81. 73 
82 61 

24.34 
24.81 
25.29 
25.77 
26.24 
26.72 
27.20 
27.68 
28.15 
28.63 

29.11 
29.58 
30.06 
30.54 
31.02 
31. 49 
31.97 
32.45 
32.92 
33.40 

33.88 
34.36 
34.83 
35.31 
35.79 
~.26 
36.74 
37.22 
37.70 
38.17 

38.65 
39.13 
39.60 
40.08 
40.56 
41.04 
41.61 
41.99 
42.47 
42.94 

43.42 
43.90 
44.38 
44.85 
45.33 
45.81 
46.28 
46.76 
47.24 
47.72 

Lat. 

44.71 
45.59 
46.47 
47.34 
48.22 
49.10 
49.97 
50.85 
51. 73 
52.60 

53.48 
54.36 
55.23 
66.11 
56.99 
57.86 
58.74 
59.62 
60.49 
61.37 

62.25 
63.12 
64.00 
64.88 
65.75 
66.63 
67.51 
68.38 
69.26 
70.14 

71.01 
71.89 
72.77 
73.65 
74.52 
75.40 
76.28 
77.15 
78.03 
78.91 

79.78 
80.66 
81.54 
82.41 
83.29 
84.17 
85.04 
85.92 
86.80 
m.67 

24.53 
25.01 
25.49 
25.97 
26.45 
26.94 
27.42 
27. 
28. 
28. 

29. 
29. 
30. 
30. 
31. 
31. 
32.23 
32.71 
33.19 
33.67 

34.15 
34.63 
35.11 
35.59 
36.07 
36. 
37. 
37. 
38. 
38. 

38. 
39. 
39. 
40. 
40.88 
41.37 
41.85 
42.33 
42.81 
43.29 

43.77 
44.25 
44.73 
45.21 
45. 
46. 
46. 
47. 
47. 
48. 

Dep. Lat 

51 
52 
53 
64 
55 
56 
57 

67 
68 
69 
70 

71 
72 
73 
74 
75 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
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TABU f.-TRAVEBSB TULE. 

t:I 29°. 293(°. 29li..,' ~.. t:I 

~ I J ~ ~ ~ ~ ~I~i~ ~ ~ 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

-13 
14 
Iii 
16 
17 
18 
19 
20 

--__ --__ ----1----
0.87 
1.75 
2.62 
3.50 
4.37 
5.25 
6.12 
7.00 
7.87 
8. 75 

9.112 
10.50 
11.37 
12.24 
13.12 
13.99 
14.87 
15.74 
16.62 
17.49 

0.48 
0.97 
1.~ 
1.94 
2.42 
2.91 
3.39 
3.88 
4.26 
4.M 

5.33 
5.82 1 
6.30 
6.79 
7.27 
7.76 
8.24 
8.73 
9.21 
9.70 

0.87 
1.74 
2.112 
3.49 
4.36 
5.23 
6.11 
6.98 
7.M 
8.72 

9.60 
10.47 
11.34 
12.21 
13.09 
13.96 
14.83 
15.70 
16.58 
17.45 

0.49 
0.98 
1.47 
1.95 
2.44 
2.93 
3.42 
3.91 
4.40 
4.89 

5.37 
5.86 
6.35 
6.84 
7.33 
7.82 
8.31 
8.80 
9.28 
9.77 

0.87 
1. 74 
2.61 
3.48 
4.35 
5.22 
6.09 
6.96 
7.83 
8. 70 

9.67 
10.44 
11.31 
12.18 
13.00 
13.93 
14.80 
15.67 
16.M 
17.41 

0.49 
0.98 
1.48 
1.97 
2.46 
2.95 
3.45 
3.94 
4.43 
4.92 

5.42 
5.91 
6.40 
6.89 
7.39 
7.88 
8.37 
8.86 
9.26 
9.85 

0.87 
1.74 
2.60 
3.47 
4.34 
5.21 
6.08 
6.95 
7.81 
8.68 

9.55 
10.42 
11.29 
12.15 
13.02 
13.89 
14.76 
15. 63 
16.50 
17.36 

0.50 
0.99 
1.~ 
1.98 
2.48 
2.98 
3.47 
3.97 
4.47 
4.96 

5.46 
5.95 
6.45 
6.95 
7.44 
7.94 
8.44 
8.93 
9.43 
9.92 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

~: I 
15 
16 
17 
18 
19 
20 

21 18. 37 10.18 18. 32 10. 26 18.28 10.34 18.23 10.42 21 1 
22 19.24 10.67 19.19 10.75 19.15 10.83 19.10 10.92 22 
23 20.12 11.15 20.07 11.24 20.02 11.33 19.97 11.41 23 
24 20. 99 11. 64 20. 94 11. 73 20.89 11.82 20. 84 11.91 24 
25 21.S; 12.12 21.81 12.22 21.76 12.31 21.70 12.41 25 
26 22.74 12. 61 22.68 12.70 22.63 12.80 22.57 12.90 26 
27 23.61 13. 09 23. 56 13. 19 23. 50 13.30 23.44 13. 40 27 
28 24. 49 13. 67 24. 43 13. 68 24. 37 13.79 24. 31 13.89 28 
29 ~26 ~OO ~30 ~U ~24 ~28 ~18 ~~ 29 
30 26.24 14.M 26.17 14.66 26.11 14.77 26.05 14.89 30 

31 27. 11 15. 03 27.05 15. 15 26. 98 15.27 I 26. 91 15. 38 31 
32 ~99 ~M ~92 ~64 ~M ~Ui~~ ~~ 32 

: :~ ~~il:: ~= :~ ~=':~ ~~i: 
35 30.61 16.97 3O.M 17.10 30.46 17.23 30.39 17.37 35 
36 31.49 17.45/ 31.41 17.59 31.33 17.73 31.26 17.86 26 
37 32. 26 17. 94 32.28 18.08 32. 20 18. 22 32. 12 18. 36 37 
38 33.24 18. 42 33. 15 18. 67 33.07 18. 71 32. 99 18. 86 38 
~ 34.11 18.91 34. m 19. 00 33. 94 19. 20 33. 86 19.35 39 
40 34.98 19. ~ II 34. 90 19. M I 34.81 19.70 34.73 19. M 40 

41 35. 86 19.88 35. 77 20. m' 35. 68 20. 19 35. 60 20. 34 41 

!i ~~f ~:~' ~~ ft:~ ~:~ I ft:~ ~~ ~:t !i 
44 38.48 21.33 38.39 21.50 38.30 21.67 38.20 21.83 44 
~ ~36 ~82 ~26 ~99 ~17 ~M ~07 ~33 ~ 
46 40. 23 22. 30 40. 13 22.48 40.04 I 22. 65 ~. 94 22. 83 46 I 47 41. 11 22.79 41.01 22.97 40.91 23.14 40.81 23.32 47 
48 ,498 23.27 4~ 23.~ 4~ 23.64 467 23.82 48 
~1_86 23.U 1 -~ 23.94 _65 24.131 _M 24.m ~ I 
50 43. 73 24.24 i I 43. 62 24.43 43. 52 24. 62 43. 41 24. 81 50 

T:~ Lat. :,~I~I~~'~~i' ~ , 
~ i 61·. --ii fi034 °:._11 OOliO. 603(°. I ~ _ 
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TABU 4.-TtiVBBSB TABLB. 

t:I 211°. 29)4;°. 29~0. I ~o. t:I 

j I f Lat. Dep. Lat. Dep. Lat. Dep. I Lat. Dep. ~ I 

-------------- ------: 
51 44.61 24.73 44.50 24.92 44.39 25.11 44.28 25.31 51 
62 45.48 25.21 45.37 25.41 45.26 25.61 45.15 25.80 52 
53 46.35 25.69 46.24 25.90 46.13 26.10 46. 01 26.30 53 
M 47.23 26.18 47.11 26.39 47.00 26.59 46.88 26.80 M 
55 48.10 26.66 47.99 26.87 47.87 27.08 47.75 27.29 55 
56 48.98 27.15 48.86 27.36 48.74 27.58 48.62 27.79 56 
67 49.85 27.63 49.73 27.85 49.61 28.07 49.49 28.28 67 
68 60.73 28.12 60.60 28.34 60.48 28.56 50.36 28.78 68 
69 51.60 28.60 61.48 28.83 51.35 29.05 51.22 29.28 59 
60 62.48 211.09 62.35 29.32 62.22 29.55 52.09 29.77 60 

61 63.35 29.57 63.22 29.81 53.09 80.04 62.96 80.27 61 
62 M.23 80.06 64.09 80.29 53.96 80.53 53.83 80.7:' 62 
63 55.10 8O.M 64.97 30.78 M.83 31.02 M.70 31.26 63 
64 55.98 31.00 55.84 31.27 55.70 31.52 55.56 31.76 64 
65 56.85 31.51 66.n 31.76 66.57 32.01 56.43 32.25 65 
66 67.72 32.00 57.68 32.25 67.44 32.50 67.30 32. 75 66 
67 68.60 32.48 68.46 32.74 68.31 32.99 68.17 33.25 67 
68 69.47 32.97 59.33 33.23 69.18 33.48 69.04 33.U 68 
69 60.35 33.45 60.20 33.n 60.05 33.98 59.91 34.24 69 
70 61.22 33.94 61.07 34.20 60.92 34.47 60.77 34.74 70 

n 62.10 34.42 61.95 34.69 61.80 34.96 61.M 35.23 n 
72 62.97 °34.91 62.82 35.18 62.67 35.45 62.51 35.i3 72 
73 63.85 35.39 63.69 35.6; 63.M 35.95 63.38 36.22 73 
74 M.72 35.88 64.56 36.16 M.41 36.44 64.25 36.72 74 
75 65.60 36.36 65.44 36.65 65.28 36.93 65.11 37.22 75 
76 66.(7 36.85 66.31 87.14 66.15 87.42 65.98 37.71 76 
77 67.35 87.88 67.18 87.62 67.02 87.92 66.85 38.21 77 
78 68.22 87.82 68.05 88.11 67.89 88.41 67.72 88.70 78 
79 69.09 88.30 68.93 88.00 68.76 88.90 68.59 39.20 79 
80 69.97 88. 78 69.80 39.09 69.63 39.39 69.46 39.70 80 

81 70.84 39.27 70.67 39.68 70.50 39.89 70.32 40.19 81 
82 n.72 39.75 71.M 40.07 n.37 40.38 71.19 40.69 82 
83 72.69 40.24 72.42 40.56 72.24 40.87 72.06 41.19 83 
84 73.47 40.72 73.29 41.04 73.11 0.36 72.93 41.t8 84 
85 74.34 41.21 74.16 41.53 73.98 0.86 73.80 42.18 85 
86 76.22 41.69 75.03 42.02 74.85 42. 35 74.67 42.67 86 
87 76.09 42.18 76.91 42.51 76. 72 42.84 75.53 43.17 87 
88 76.97 42.66 76.78 43.00 76.59 43.33 76.40 43.67 88 
89 77.84 43.15 77.65 43.49 77.46 43.83 77.27 44.16 89 
90 78.72 43.63 78.62 43.98 78.88 44.32 78.14 44.66 90 

91 79.69 44.12 79.40 44.46 79.20 44.81 79.01 46.16 91 
92 80.47 44.60 80.27 44.95 80.07 45.30 79.87 45.65 92 
93 81.34 46.09 81.14 45.44 80.94 45.80 80. 74 46.15 93 
94 82.21 45.57 82.01 46.93 81.81 46.29 81.61 46.64 94 
96 83.09 46.06 82.89 46.42 82.68 46.78 82.48 47.14 95 
96 83.96 46.M 83.76 46.91 83.55 47.27 83.35 47.M 96 
97 84.84 47.00 84.63 47.40 84.42 47.77 84.22 48.13 97 
98 85.71 47.51 85.50 47.88 85.29 48.26 85.08 48.e:! 98 
99 86.69 48.00 86.38 48.87 86.17 48.75 85.95 49.13 99 

100 87.46 48.48 87.25 48.86 87.04 49.24 86.82 49.62 100 

------------------i---

I Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. I 1 

j:\ 61". ~ .. ~ .. 60)4;0. j:\ 
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'fA.BLB 4.-'I'1t.&. nu. 'fA.BU. 

f 
30". 

I 
~". 3O~". 309(". t:I 

i Lat. Dep. i Lat. Dep. Lat. Dep. Lat. 1 Dep. 
------ ------ ------

1 0.87 0.50 i 0.86 0.50 0.86 O.lil 0.116 I 0.51 1 
2 1.73 1.00 I 1.73 1.01 1.72 1.02 1.72 1.02 2 
3 2.00 1.50 2.59 1.51 2.58 1.52 2.58 1.53 3 
4 3.46 2.00 I 3.40 2.02 3.45 2.03 3.44 2.05 4 
5 4.33 2.50 4.32 2.52 4.31 2.54 4.30 2.56 5 
6 5.20 t~ i 5.18 3.02 5.11 3.05 5.16 3.01 6 
7 6.06 6.05 3.53 6.03 3.65 6.02 3.58 7 
8 6.93 4.00 6.91 4.03 6.89 4.06 6.88 4.09 8 
9 7.79 4.50 1.77 4.53 1.75 4.51 7.13 4.f.o 9 

10 8.66 5.00 8.64 5.04 8.62 5.08 8.59 5.11 10 

11 9.53 5.50 9.50 5.54 9.48 5.1i8 9.45 5.62 11 
12 10.39 6.00 10.31 6.05 10.34 6.09 10.31 6.14 12 
13 11.26 6.50 11.23 6.65 11.20 6.00 11.11 6.65 13 
14 12.12 7.00 12.09 7.05 12.06 7.11 12.03 1.16 14 
15 12.99 7.50 12.96 7.56 12.92 7.61 12.89 1.61 15 
16 13.86 8.00 13.82 8.06 13.79 8.12 13.15 8.18 16 
17 14.72 8.50 !t.69 8.56 14.65 8.fl3 14.61 8.69 17 
18 15.59 9.00 15.55 9.07 15.51 9.14 15.47 9.20 18 
19 16.45 9.50 16.41 9.57 16.37 9.64 16.33 9.71 19 
20 17.32 10.00 17.28 10.08 17.23 10.15 17.19 10.23 30 

21 18.19 10.50 18.14 10.58 18.09 10.66 18. 0.5 10.74 21 
22 19.05 11.00 19.00 11.08 18.96 11.17 18.9t 11.25 22 
23 19.92 11.50 19.87 11.59 19.82 11.67 19.77 11.76 23 
24 30.78 12.00 30.73 12.09 20.68 12.18 2Q.63 12.27 24 
25 21.65 12.50 21.00 12.59 21.54 12.69 21.49 12.18 25 
26 22.52 13.00 22.46 t:!.10 22.40 13.20 22.34 13.29 26 
27 23.38 13.50 23.32 13.00 23.26 13.70 23.20 13.1lO 27 
28 24.25 14.00 U19 14.11 24.13 14.21 24.06 14.32 !!8 
29 25.11 14.50 25.05 14.61 24.99 14.72 24.92 14.83 29 
30 25.98 15.00 25.92 15.11 25.85 15.23 25.78 15.34 30 

31 26.85 15.50 26.78 15.62 26.71 15.13 26.S4 15.85 31 
32 27.71 16.00 27.64 16.12 27.57 16.24 27.50 16.36 32 
33 28.58 16.50 28.51 16.62 28.43 16.75 28.36 16.87 33 
34 29.44 17.00 29.37 17.13 29.30 17.26 29.22 11.38 34 
35 30.31 17.50 30.23 17.1l.1 30.16 17.7(\ 30.08 17.90 35 
36 31.18 18.00 31.10 18.14 31.02 18.27 30.94 18.41 3G 
31 32.04 18.50 31.96 18.64 31.88 18.78 31.80 18.92 37 
38 32.91 19.00 32.83 19.14 32.74 19.29 32.66 19.43 38 
39 3.1.77 19.50 3.1.69 19.65 33.00 19.79 33.52 19.94 39 
40 34.64 30.00 34.65 30.15 34.47 20.30 34.38 20.45 40 

41 35.51 20.50 35.42 20.65 35.33 20.81 35.24 30.96 41 
42 36.31 21.00 36.28 21.16 36.19 21.32 36.10 21.41 42 
43 37.24 21.50 31.14 21.06 37.05 21.82 36.95 21.99 43 
44 38.11 22.00 38.01 22.17 37.91 22.33 31.81 22.50 44 
45 38.97 ~50 38.87 22.67 38.77 22.t!t 38.67 23.01 45 
46 39.84 23.00 39.74 23.17 39.63 23.35 39.53 23.52 46 
47 40.70 23.50 40.00 23. r,s 40.50 23.S5 40.39 24.03 47 
48 4L57 24.00 41.46 24.18 41.36 24.36 41.25 24.54 48 
49 42.44 24.50 42.3.1 24.68 42.22 24.87 42.11 25.05 49 
50 43.30 25.00 43.19 25.19 43.08 25.38 42.97 25.56 50 

1------- ------ ------ ---I---

i Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. !l 
'" 

60". 5~·. 59~·. 59~·. 
~ 
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T .lBLB 4.-TU VBB8B T.lBLJ:. , 30'. 

II 
~o. 3O~o. 

II 
~o. t:::I 

J J f Dep. Lat. ep. 
-- ---- ----

51 06 25.69 43.114 .08 51 
52 92 26.20 44. SO .59 52 
53 8 26.70 45.67 .10 53 
04 65 27.20 46.53 .61 04 
65 4 1 27.71 47.39 .12 65 
56 ir1 28.21 48.25 .63 56 
57 4. . 4 28.72 49.11 .14 57 
58 50.23 29.00 50.10 29.22 49.97 29.« 49.85 29.65 58 
59 61.10 29.50 50.97 29.12 50.84 29.114 50.70 30.17 69 
60 61. 96 30.00 51.83 30.23 61.70 30.45 51.56 30.68 60 

61 52.83 30.50 52.69 30.73 52.56 30.96 52.42 31.19 61 
62 53.69 31.00 53.56 31. 23 53.42 31.47 53.28 31. 70 62 
63 M.56 31. 50 M.42 31. 74 04.28 31.97 M.14 32.21 63 
84 65.43 32.00 65.29 32.24 65.14 32.48 65.00 32.72 84 
65 56.29 32.50 56.15 32.75 56.01 32.99 65.86 33.23 65 
66 57.16 33.00 . 57.01 33.25 56.87 33.50 56.72 33.75 66 
67 88 33.75 57.73 .26 67 
68 4 34.26 58.59 4.77 68 
69 5 60 34.76 59.45 5.28 69 
70 7 35.26 60.31 .79 70 

71 6 33 35.77 61.18 .30 71 
12 6 20 36.27 62.04 .81 12 
73 06 36.78 62.90 7.32 73 
74 92 37.28 63.76 7.84 74 
75 9 37.78 84.62 .35 75 
76 65.82 38.00 65.65 38.29 65.48 38.57 65.31 38.86 76 
77 66.68 38.50 66.52 38.79 66.35 39.08 66.17 39.37 77 
78 67.65 39.00 67.38 39.29 67.21 39.59 67.03 39.88 78 
79 68.42 39.50 68.24 39. SO 68.07 40.10 67.89 40.39 79 
SO 69.28 40.00 69.11 40.30 68.93 40.60 68.75 40.90 SO 

81 70.15 40.50 69.97 40.81 69.79 41.11 69.61 41.41 81 
82 71.01 41. 00 70.83 41.31 70.65 41.62 70.47 41.93 82 
83 71.88 41.50 71. 70 41.81 71.52 42.13 71. 33 42.« 83 
84 72.75 42.00 72.56 42.32 72.38 42.63 72.19 42.95 84 
85 7 3 42.82 73.24 3.46 85 
86 7 9 43.32 74.10 3.97 86 
87 7 5 43.83 74.96 4.48 87 
88 7 02 44.33 75.82 4.99 88 
89 7 88 44.84 76.68 5.61 89 
90 7 5 45.34 77.65 .02 90 

91 7 1 45.84 78.41 6.53 91 
92 7 7 46.35 79. 27 7.04 92 
93 8 34 46.85 SO. 13 7.65 93 
94 81. 41 47.00 81.20 47.35 SO. 99 47.71 SO. 78 48.06 94 
95 82.27 47.50 82.06 47.86 81. 85 48.22 81. 84 48.57 95 
96 83.14 48.00 82.93 48.36 82.72 48.72 82.50 49.08 96 
97 8·1.00 48.50 83.79 48.87 83.58 49.23 83.36 49.60 97 
98 84.87 49.00 84.66 49.37 84.44 49.74 84.22 50.11 98 
99 85.74 49.50 85.52 49.87 85.30 50.25 85.08 50.62 99 

100 86.60 50.00 86.38 50.38 86.16 50.75 85.94 51.13 100 

---------------------
al Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 8 C) 
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TABLE 4,.-TBAVBBSB TABLE. 

310. 31~0. 31~0. 31~0. 

Lilt. Dep. Lilt. Dep. LIlt. Dep. LIlt. Dep. 

--------------------
1 ~M ~~ ~M ~~ ~M ~~ ~M ~~ 1 
2 1.71 1.03 1.71 1.04 1.71 1.04 1.70 1.05 2 
3 2.57 1.55 2.56 156 2.56 1.57 2.55 1.58 3 
4 L~ ~OO L~ ~M La ~oo L~ ~w 4 
5 ~~ ~58 ~~ ~m ~~ ~M ~~ ~~ 5 
6 5.14 3.00 5.13 3.11 5.12 3.13 5.10 3.16 6 
7 LOO LM &~ L~ &W LOO &~ L56 7 
8 LM ~~ L~ ~M L~ ~~ L~ ~~ 8 
9 ~71 ~M ~oo ~~ ~~ ~ro ~55 ~N 9 

10 8.57 5.15 8.55 5.19 8.~ 5.22 8.50 5.~ 10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
a! 

21 
22 
23 
24 
25 
~ 
~ 
28 
~ 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
~ 

9.43 
10.~ 
11.14 
12.00 
12.M 
13.71 
14.57 
15.43 
16.~ 
17.14 

18.00 
18.86 
19.71 
a!.57 
21.43 
22.~ 
23.14 
24.00 
24.M 
~.72 

~.57 
~.43 
28.~ 
~.14 
30.00 
3O.M 
31. 72 
32.57 
33.43 
M.~ 

5.~ 
6.18 
6.70 
7.21 
7.73 
8.24 
8.76 
9.~ 
9.79 

10.30 

10.82 
11.33 
I1.M 
12.36 
12.88 
13.39 
13.91 
14.42 
14.94 
15.45 

15.W 
16.48 
17.00 
17.51 
18.0.1 
18.54 
19.00 
19.57 
20.00 
a!.60 

9.~ 
10.~ 
11.11 
11.W 
12.82 
13.56 
14.~ 
15.39 
16.24 
17.10 

17.95 
18.81 
19.66 
a!.~ 
21.37 
22.23 
23.M 
23.94 
24.79 
~.55 

~.50 
~.36 
28.21 
~.07 
~.92 
30.78 
31.~ 
32.49 
3.1.34 
34.20 

&71 
6.23 
6.74 
7.~ 
7.78 
8.30 
8.~ 
9.34 
9.86 

10.38 

10.89 
11.41 
11.93 
12.45 
12.W 
13.49 
14.01 
14.~ 
15.04 
15.56 

16.M 
16.60 
17.12 
17.M 
18.16 
18.56 
19.19 
19.71 
20.23 
20.75 

9.38 
10.23 
11.M 
11.94 
12.79 
13.M 
14.49 
1&35 
16. a! 
17.05 

17.91 
18.76 
19.61 
20.46 
21.32 
22.17 
23.02 
23.87 
24.73 
~.58 

~.~ 
~.28 
28.14 
28.99 
~.~ 
30.70 
31.55 
32.40 
33.25 
34.11 

5.75 
6.~ 
6.79 
7.31 
7.~ 
8.36 
8.88 
9.~ 
9.93 

10.45 

10.W 
11.49 
12.02 
12.54 
13.00 
13.58 
14.11 
14.63 
15.15 
15.67 

16. a! 
16.72 
17.24 
17.76 
18.~ 
18.81 
19.33 
19.M 
a!.38 
a!.90 

9.35 
10. a! 
11.05 
11.90 
12.76 
13.61 
14.46 
15.:11 
16.16 
17.01 

17.M 
18.71 
19.56 
20.41 
21.~ 
22.11 
22.96 
23.81 
24.00 
25.51 

~.36 
~.21 
28.00 
28.91 
~.76 
30.61 
31.46 
32.31 
33.16 
34.01 

5.79 
6.31 
6.84 
7.37 
7.89 
8.42 
8.95 
9.47 

10.00 
10.~ 

11.05 
11.1;8 
12.10 
12.~ 
13.16 
13.56 
14.21 
14.73 
15.26 
15.79 

16.31 
16.84 
17.37 
17.89 
18.42 
18.94 
19.47 
20.00 
a!.52 
21.05 

11 
12 
13 
14 
15 
16 
17 
18 
19 
a! 

21 
22 
23 
2~ 
25 
~ 
~ 
28 
~ 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 35.14 21.12 35.05 21 ~ 34.96 21.42 M.M 21.57 41 
42 36.00 21. ~ 35.91 21. 79 35.81 21. 94 35.71 22.10 ~ 
~ 36. M 22.15 36.76 22.31 36.00 22.47 36.57 22. ~ ~ 
44 37.72 22.00 37.62 22.83 37.52 22.99 37.42 23.15 44 
45 38.57 23.18 38.47 23.34 38.37 23.51 311. ~ 23.56 45 
46 39.~ 23.00 39.33 23.811 39.22 24.03 39.12 24.21 46 
47 ~.~ 24.21 40.18 24.38 ~.07 24.56 39.W 124.73 47 
48 41.14 24.72 41.04 24.90 ~.93 25.M ~.~ ~.26 48 
49 42.00 2&24 41.89 ~.42 41.78 ~.60 41.67 ~.78 49 
50 ~.M ~.75 ~.75 ~.94 42.~ 26.12 42.52 26.31 50 

------------- --.;---
Dep. Lilt. Dep. Lilt. Dep. Lilt. Dep. I Lat. 

mo. MHO. 
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TA.BL TABLE. 

31·. II . I 31W· 

~ Lat. Dep. I Lat. I Dep. I Lat. Dep. Lat. Dep. ~I 

~ 43.72 26.27 I 43.00 I 26.46 43.48 26.65 43.37 26.84 51 
62 44.57 26.78 44.46 26.98 44.34 27.17 44.22 27.36 1;2 
53 45.43 27.30 45.31 27.49 45.19 27.69 45.07 27.89 53 
54 46.29 27.81 46.17128.01 46.04 28.21 45.92 28.42 54 
55 47.14 28.33 47.02 28.53 46.90 28.74 46.77 28.94 55 
56 48.00 28.84 47.88 29.05 47.75 29.26 47.62 29.47 56 
57 48.86 29.36 48.73 29.57. 48.00 29.78 48.47 29.99, 57 

67 
68 
69 
70 

71 
72 
73 
74 
75 

86 
87 
88 
89 
90 

91 
92 
93 
94 

9. 72 29. 87 49. 30. 30 49. 32 
50. 57 30. 39 50. 4 30. 83 50. 17 3 

1.4.1 30.90 51. 31.35 51.02 3 

2.29 
53.14 

4.00 
4.86 

55.72 
56.57 
67.43 
58.29 
59.14 
00.00 

00.86 
61.72 
62.57 
63.43 
64.29 
65.14 
66.00 
66.86 
7.72 

68.57 

69.43 
0.29 
1.14 
2.00 
2.86 

73. 72 
74.57 
75.43 
76.29 
77.15 

78.00 
78.86 
79.72 
SO. 57 

1.43 
2.29 

83.15 
84.00 
84.86 
85.72 

31.42 
31.93 
32.45 
32.96 
33.48 
33.99 
34.51 
35.02 
35.54 
36.05 

36.57 
37.08 
37.00 
38.11 
38.63 
39.14 
39.66 
40.17 
40.69 
41.20 

41.72 
42.23 
42.75 
43.26 
43.78 
44.29 
44.81 
45.32 
45.84 
46.35 

46.87 
47.38 
47.90 
48.41 
48.93 
49.44 
49.96 
50.47 
50.99 
51.50 

52.1 
53. 
53. 
54,7 
55.5 
56.4 
57.28 
58.13 
58.99 
59.84 

00.70 
61.55 
62.41 
63.26 
64,12 
64. 
65. 
66. 
67.5 
68.3 

69. 
70.1 
70. 
71.8 
72.6 
73.52 
74.38 
75.23 
76.09 
76.94 

77. SO 
78.65 
79.51 
SO. 36 
81. 
82.0 
82.9 
83.7 
84. 
85.4 

34.76 
35.28 
35. SO 
36.31 

36.83 
37.35 
37.87 
38.39 
38.91 

44.61 I 
45.13 
45.65 
46.17 
46.69 

47.21 
47.73 
48.25 
48,76 

Dep. Lat. Dep 

'q9 •• ~ .. 

71 

57.13 
57.98 
58.83 
59.68 

00.54 
61.39 
62.24 
63.10 
63.95 

73,33 
74.18 
75.03 
75.88 
76.74 

77.59 
78.44 
79.30 
SO,15 

31.87 
32.39 
32.92 
33.44 
33.96 
34.48 
35.01 
35.53 
36.05 
36.57 

37.10 
37.62 
38.14 
38.66 
39.19 
39.71 
40.23 
40.75 
41.28 
41. SO 

42.32 
42.84 
43.37 
43.89 
44.41 
44.93 
45.46 
45.98 
46.50 
47.02 

51.87 
52.72 
53.57 
54.42 
55.27 
56.12 
56.98 
57.82 
58.67 
59.52 

00.38 
61.23 
62.08 
62.93 
63.78 
64.63 
65.48 
66.33 
67.18 
68.03 

68.88 
69.73 
70.58 
71.43 
72.28 
73.13 
73.98 
74.83 
75.68 
76.53 

47.55 77.38 
48,07 78.23 
48.59 79.08 
49. 11 I 79. 93 49.64 SO. 78 
50.16 81.63 
50.68 82.48 
51.20 83.33 
51.73 84.18 
52.25 , 85.04 

1_-

32 
32 
33 
33 
3 
34 
35.26 
35.78 
36.31 
36.83 

37.36 
37.89 
38.41 
38.94 
39.47 
3 
4 
4 
4 
42 

4 
4 
4 
4 
4 • 
45.25 
45.78 
46.31 
46.83 
47.36 

47.89 
48.41 
48.94 
49.47 
4 
50 
.; 
5 
.; 
.; 

Lat. Dep. L 

67 
68 
69 
70 

il 
72 
73 
74 
75 

86 
87 
88 
89 
90 

91 
92 
93 
94 

I ~ I 



TABLB 4.-TJU.VBUB UBLB. 

f. 32". 32~". 32J.S". Ii 3234"· 'I i 
.• Lat. Dep. Lat. I Dep. Lat. Dep. II Lat. Dep. ~ 

--1- -;;:; ~ -;;:;I~ ----;; --;; ----;; --;:; --1-

2 LID 1.00 1.69 1.07 1.69 1.07 1.66 1.00 2 
3 2.54 1.59 2.54 1.60 2.53 1.61 2.52 1.62 3 
4 ~~ 2.~ ~36 2.~ ~~ 2.~ ~36 au 4 
5 ~U 2.66 ~23 2.~ ~~ 2.69 ~21 am Ii 
6 5.00 ~~ 5.07 ~3> 5.00 ~~ 5.M ~~ 6 
7 5.M ~n 5.~ ~u 5.90 a~ 5.~ ~N 7 
8 6.n ~U 6.77 ~~ 6.~ ~~ 6.n ~36 8 
9 ~S3 ~77 ~M ~~ ~59 ~M ~~ ~~ 9 

10 8.48 5.~ 8.48 5.34 8.43 5.37 8.41 5.41 10 

11 
12 
~ 
14 
15 
16 
17 
18 
19 
3> 

21 
~ 
23 
U 
~ 
28 
~ 
28 
29 
~ 

31 
32 
36 
34 
35 
36 
37 
36 
39 
40 

9.36 
10.18 
11.02 
11.~ 
12.72 
13.S7 
14.42 
15.28 
16.11 
16.96 

17.81 
18.66 
19.51 
3>.35 
21.3> 
22.M 
22.90 
23.75 
U.1iII 
36.44 

26.29 
~.14 
~.99 
26.83 
29.66 
~.5.1 
31.36 
32.23 
36.07 
36.92 

5.83 
6.36 
6.89 
7.~ 
7.95 

~:~, 
9.54 

10.07 
10.60 

11.13 
11.66 
12.19 
12.n 
13.~ 
~.78 
14.31 
14.84 
15.37 
15.90 

16.43 
16.96 
17.49 
18.02 
18.M 
19.00 
19.M 
3>.14 
3>.~ 
21.3> 

o.~ 
10. Iii 
10.99 
11.84 
12. 69 
13.53 
14.36 
15.~ 
16.07 
16. 01 

17.76 
18.61 
10.45 
3>.~ 
21.14 
21.99 
22.83 
23.68 
U.53 
36.37 

26.~ 
~.OO 
~.91 
28.75 
29.60 
~.45 
31.29 
32.14 
32.98 
36.83 

5.87 
6.40 
6.M 
7.47 
8.00 
S.54 
9.07 
9.61 

10.14 
10.~ 

11.21 
11.74 
12.~ 
12.81 
13.34 
13.~ 
14.41 
14.M 
15. 47 
16.01 

16.54 
17.00 
17.61 
18.14 
18.66 
19.21 
19.74 
3>.28 
3>.81 
21.34 

0.28 
10.12 
10.96 
11.81 
12.66 
13.49 
14.34 
15.18 
16.02 
16.~ 

17.71 
lS.M 
10.40 
3>.24 
21.00 
21.93 
~.77 
23.61 
24.46 
25.30 

26.15 
28.99 
~.S3 
28.66 
29.62 
~.36 
31.21 
32.M 
32.89 
36.74 

5.91 
6.45 
6.98 
7.52 

8.
06

1 8.60 
9.13 
9.67 

10.21 
10.75 

11.28 
11.82 
12.36 
12. !IO 
13.43 
13.97 
14.61 
15.04 
15.58 
16.12 

16.66 
17.19 
17.73 
18.~ 
IS. 81 
19.34 
19.88 
3>.42 
3>.95 
21.49 

9.~ 
10.00 
10.93 
11.77 
12.62 
13.48 
14.~ 
15.14 
15.118 
16.82 

17.66 
18.50 
19.34 
3>. IS 
21.03 
21.S7 
~.71 
23.M 
U.39 
~.23 

26.07 
26.91 
~.75 
28.60 
29.44 
~.28 
31.12 
31.96 
32.~ 
36.64 

5.95 
6.49 
7.03 
7.57 
8.11 
8.66 
9.3> 
9.74 

10.28 
10.82 

11.36 
11.90 
12.44 
12.118 
13.52 
14.07 
14.61 
15.15 
15.69 
16.23 

16. 77 
17.31 
17.85 
18.39 
18.93 
19.48 
3>.02 
3>.56 
21.10 
21.64 

11 
~ 
13 
14 
15 
16 
17 
18 
19 
3> 

21 
22 
23 
U 
~ 
26 
~ 
28 
29 
30 

31 
32 
36 
34 
35 
36 
37 
36 
39 
40 

41 34. 77 21. 73 34. 67 21. 88 3~ 58 ~. 03 34. 48 22.18 41 
~ ~62 22.28 ~52 22.~ ~~ 22.~ ~32 22.n ~ 
43 36. 47 ~. 79 36.37 22. 95 36. ~ 23.10 36.16 23. 26 43 
44 RU 23.32 R21 23.48 ~11 23.64 ~m 23.~ 44 
4S 38.16 23.85 38.00 U.Ol 37.05 U.18 37.85 U.34 45 
48 ~m .36 38.90 .M 38.~ .n 38.69 .88 48 
~ ~66 .m ~~ 36.00 ~64 36.~ ~53 36.43 ~ 
48 40.71 36. 44 40. 59 36. M 40.48 36. 79 40.37 36. 97 48 
49 41.M 36.97 41.44 26.15 41.36 26.36 41.21 26.51 49 
50 42.40 28.50 42.29 26.68 42.17 26.66 42.M ~.M 50 

-------- ---- ---------
8 Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. i 
I 58°. S~". 1i7)i°. II ~UO. j:j _ 
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TABU f.-'fJU. .8 .. 8 TABU. 

t::I 32·. ~.. ~..! ~.. I t::I 

r ~_~~~~~~I~~I r 
61 43.26 
62 44.10 
53 44.95 
04 45.19 
55 46.64 
66 . 47.49 
67 48.34 
58 49.19 
aI lIO.03 
lIO l!O.88 

61 
62 
63 
64 
65 
66 
67 
68 
00 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
112 
93 
94 
95 
96 
97 
98 
99 

100 

61.73 
62.58 
63.43 
114.28 
1i6.12 
1i6.97 
56.82 
67.67 
58.62 
aI.36 

60.21 
61.06 
61.91 
62.76 
63.60 
64.45 
65.30 
66.15 
67.00 
67.84 

68.69 
69.114 
70.39 
71.24 
72.08 
72.93 
73.78 
74.63 
75.48 
76.32 

77.17 
78.02 
78.87 
19.72 
80.56 
81.41 
82.26 
83.11 
83.95 
84. SO 

27.03 
27.66 
28.09 
28.62 
29.15 
29.68 
30.21 
30.74 
31.27 
31. SO 

32.33 
32.85 
33.38 
33.91 
34.44 
34.97 
35.lIO 
36.03 
36.66 
37.09 

37.62 
38.15 
38.68 
39.21 
39.74 
40.27 
40. SO 
41.33 
41.86 
42.39 

42.92 
43.45 
43.98 
44.51 
45.04 
45.57 
46.10 
46.63 
47.16 
47.69 

48.22 
48.75 
49.28 
49.81 
50.34 
50.87 
51.40 
51.93 
62.46 
52.99 

43.13 
43.98 
44.82 
45.67 
46.62 
47.36 
48.21 
49.05 
49.90 
l!O.74 

51.aI 
62.44 
63.28 
114.13 
114.97 
55.82 
56.66 
67.61 
58.36 
89.20 

60.05 
60.89 
61.74 
62.58 
63.43 
64.28 
65.12 
65.97 
66.81 
67.66 

68.lIO 
69.35 
70.20 
71.04 
71.89 
72.73 
73.68 
74.42 
75.27 
76.12 

76.116 
77.81 
78.66 
19.1IO 
SO. 34 
81.19 
82.04 
82.88 
83.73 
84.57 

27.21 
27.76 
28.28 
28.82 
29.35 
29.88 
30.42 
30.95 
31.48 
32.02 

32.65 
33.08 
33.62 
34.15 
34.68 
35.22 
35.75 
36.29 
36.82 
37.35 

37.89 
38.42 
38.95 
39.49 
40.02 
40.65 
41.09 
41.62 
42.16 
42.00 

43.22 
43.76 
44.29 
44.82 
45.36 
45.89 
46.42 
46.96 
47.49 
48.03 

48.66 
49.09 
49.63 
50.16 
50.00 
61.23 
51.76 
62.29 
62.83 
63.36 

43.01 
43.86 
44.70 
45.54 
46.39 
47.23 
48.07 
48.112 
49.76 
lIO.60 

61.45 
62.29 
63.13 
63.98 
04.82 
55.66 
56.51 
67.35 
58.19 
aI.04 

aI.88 
60.72 
61.57 
62.41 
63.25 
64.10 
64.94 
65.78 
66.63 
67.47 

68.31 
00.16 
70.00 
70.84 
71.69 
72.53 
73.38 
74.22 
75.06 
75.91 

76. 75 
77.69 
78.44 
19.28 
80.12 
80.97 
81.81 
82.66 
83.50 
84.34 

27.40 
27.94 
28.48 
29.01 
29.55 
30.09 
30.63 
31.16 
31.70 
32.24 

32.78 
33.31 
33.85 
34.39 
34.112 
35.46 
36.00 
36.54 
37.07 
37.61 

38.16 
38.00 
39.22 
39.76 
40.30 
40.83 
41.37 
41.91 
42.45 
42.98 

43.62 
44.06 
44.60 
45.13 
45.67 
46.21 
46.75 
47.28 
47.82 
48.36 

48.89 
49.43 
49.97 
l!O.61 
61.04 
111.68 
62.12 
62.66 
63.19 
63.73 

42.89 
43.73 
44.68 
45.42 
46.26 
47.10 
47.94 
48.78 
49.62 
50.46 

61.30 
62.14 
62.99 
63.83 
114.67 
55.61 
66.35 
67.19 
58.03 
58.87 

89.71 
60.65 
61.40 
62.24 
63.08 
63.92 
64.76 
65.60 
66.44 
67.28 

68.12 
68.97 
00.81 
70.66 
71.49 
72.33 
73.17 
74.01 
74.85 
75.69 

76.53 
77.38 
78.22 
19.06 
19.90 
80.74 
81.58 
82.42 
83.26 
84.10 

27.69 
26.13 
28.67 
29.21 
29.76 
30.29 
30.84 
31.38 
31.112 
32.46 

33.00 
33.04 
34.08 
34.62 
35.16 
35.70 
36.26 
36. 79 
37.33 
37.87 

38.41 
38.95 
39.49 
40.03 
40.67 
41.U 
41.66 
42.20 
42.74 
43.~ 

43.82 
44.36 
44.90 
45.44 
45.98 
46.62 
47.06 
47.61 
48.16 
48.00 

61 
62 
63 
04 
55 
66 
67 
68 
aI 
60 

61 
62 
63 
64 
66 
66 
67 
68 
00 
70 

71 
72 
73 
74 
76 
76 
77 
78 
79 
SO 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

49.23 91 
49.77 112 
50.31 93 
l!O.85 94 
61.39 95 
61.93 95 
62.47 97 
63.02 98 
63.66 99 
04.10 100 

Ii Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

/is.. 67,,°. 67~·. ~ •• , 
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UBLB f.-TBA.VIUI TABLI. 

l:I 330. 33J(°. 33~0. ~o. l:I 

f 
Ii" 

Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. f 
---------------------

I 0.114 O.M 0.114 0.56 0.83 0.55 0.83 0.56 1 
2 1.68 1.09 1.67 1.10 1.67 1.10 1.66 1.11 2 
3 2.52 1.63 2.51 1.64 2.50 1.66 2.411 1.67 3 
4 3.35 2.18 3.35 2.19 3.34 2.21 3.33 2.22 4 
5 4.19 2.72 4.18 2.74 4.17 2.76 4.16 2.78 5 
6 5.03 3.27 5.02 3.29 5.00 3.31 4.99 3.33 6 
7 5.87 3.81 5.85 3.114 6.114 3.86 6.82 3.89 7 
8 6.71 4.36 6.69 4.39 6.67 4.42 6.65 4.44 8 
9 7.55 4.90 7.53 4.93 7.50 4.97 7.48 5.00 9 

10 8.39 5.45 8.36 5.48 8.34 5.52 8.31 5.56 10 

11 9.23 5.99 9.20 6.03 9.17 6.07 9.15 6.11 11 
12 10.06 6.M 10.04 6.58 10.01 6.62 9.98 6.67 12 
13 10.90 7.08 10.87 7.13 10.114 7.18 10.81 7.22 13 
14 11.74< 7.62 11.71 7.68 11.67 7.73 11.64 7.78 14 
15 12.58 8.17 12.M 8.22 12.51 8.28 12.47 8.33 15 
16 13.42 8.71 13.38 8.77 13.34 8.83 13.30 8.89 16 
17 14.26 9.26 14.22 9.32 14.18 9.38 14.13 9.44 17 
18 15.10 9.80 15.05 9.87 15.01 9.93 14.97 10.00 18 
19 15.93 10.35 15.89 10.42 15.114 10.49 15.80 10.56 19 
20 16.77 10.89 16.73 10.97 16.68 11.04 16.63 11.11 20 

21 17.61 11.44 17.56 11.51 17.51 11.59 17.46 11.67 21 
22 18.45 11.98 18.40 12.06 18.35 12.14 18.29 12.22 22 
23 19.29 12.53 19.23 12.61 19.18 12.69 19.12 12.78 23 
24 20.13 13.07 20.07 13.16 20.01 13.25 19.96 13.33 24 
25 20.97 13.62 20.91 13.71 20.86 13.80 20.79 l3.89 25 
26 21.81 14.16 21.74 14.26 21.68 14.35 21.62 14.44 26 
27 22.64 14.71 22.58 14.80 22.51 14.90 22.45 15.00 27 
28 23.48 15.25 23.42 15.35 23.35 15.45 23.28 15.56 28 
29 24.32 15.79 24.25 15.90 24.18 16.01 24.11 16.11 29 
30 25.16 16.34 25.09 16.45 25.02 16.56 24.94 16.67 30 

31 26.00 16.88 25.92 17.00 25.85 17.11 25.78 17.22 31 
32 26.114 17.43 26.76 17.55 26.68 17.66 26.61 17.78 32 
33 27.68 17.97 27.50 18.09 27.52 18.21 27.44 18.33 33 
34 28.51 18.52 28.43 18.64 28.35 18.77 28.27 18.89 34 
35 29.35 19.06 29.27 19.19 29.19 19.32 29.10 19.44 35 
36 30.19 19.61 30.11 19.74 30.02 19.87 29.93 20.00 36 
37 31.03 20.15 30.94 20.29 30.85 20.42 30.76 20.56 37 
38 31.87 20.70 31.78 20.114 31.69 20.97 31.60 21.11 38 
39 32.71 21.24 32.62 21.38 32.52 21.53 32.43 21.67 39 
40 33.55 21.79 33.45 21.93 33.36 22.08 33.26 22.22 40 

41 34.39 22.33 34.29 22.48 34.19 22.63 34.09 22.78 41 
42 35.22 22.87 35.12 23.03 35.02 23.18 34.92 23.33 42 
43 36.06 23.42 35.96 23.58 35.86 23.73 35.75 23.89 43 
44 36.90 23.96 36.80 24.12 36.69 24.29 36.58 24.45 44 
45 37.74 24.51 37.63 24.67 37.52 24.114 37.42 25.00 45 
45 38.58 25.05 38.47 25.22 38.36 25.39 38.25 25.56 46 

, 47 39.42 25.60 39.31 25.77 39.19 25.94 39. II! 26.11 47 
48 40.26 26.14 40.14 26.32 40.03 26.49 39.91 26.67 48 
49 41.09 26.69 40.98 26.87 40.86 27.04 40.74 27.22 

iI 
50 41.93 27.23 41.81 27.41 41.69 27.60 41.57 27.78 

-----------------

j Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

. 57°. ~o. ~o • 56J(0. 
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TABLB 4.-TIU.VBUB TABLB. 

t:I 33°. 33J(0. ~ .. ~. 

f I 
Ii Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

--------------- - ----
61 42.77 'rI.78 42.66 'rI.96 42.113 28.1li 42.(0 28.33 61 
62 43.61 28.32 43.(0 28.61 43.36 28.70 43.24 28.89 62 
113 44.4S 28.fr1 44.32 29.06 44.20 29.26 44.07 29.4S 113 
54 4S.29 29.41 4S.16 29.61 46.03 29.80 ·44.90 30.00 54 
65 46.13 29.96 46.00 30.16 4S.86 30.36 46.73 30.66 65 
66 46.97 30.50 46.83 30.70 46.70 30.91 46.66 31.11 66 
57 47.80 31.04 47. fJI 31. 26 47.113 31.46 47.39 31. fJI 57 
68 48.64 31.611 48.50 31.80 48.37 32.01 46.23 32.22 68 
611 49.48 32.13 49.34 32.36 49.20 32.66 49.06 32.78 611 
60 50.32 32.68 50.18 32.90 50.03 33.12 49.89 33.33 60 

61 61.16 33.22 61.01 33.45 50.fr1 33.fJI 50.72 33.89 61 
62 62.00 33.77 61.85 33.99 61.70 34.22 61. 65 34.4S 62 
63 62.84 34.31 62.69 34.54 62.53 34.77 62.38 36.00 63 
64 53.fJI 34.86 53.62 36.09 53.37 36.32 53.21 36.66 64 
65 54.61 35.40 54.36 35.64 114.20 35.38 54.05 36.11 66 
66 65.35 35.9li 65.19 36.19 65.04 36.43 114.38 36.fJI 66 
fJI 66.19 36.49 66.03 36.74 lili.fr1 36.98 65.71 37.22 fJI 
68 57.03 37.04 66.fr1 37.28 66.70 37.53 66.114 37.78 68 
69 57.fr1 37.66 67.70 37.83 57.114 38.08 57.37 38.33 69 
70 68.71 38.12 58.114 38.38 68.37 38.64 68.20 38.89 70 

71 611.65 38.fJI 611.38 38.93 611.21 39.19 59.03 39.4S 71 
72 60.38 39.21 60.21 39.48 60.04 39.74 59.fr1 (0.00 72 
73 61.22 39.76 61.05 (0.03 60.fr1 (0.29 60.70 (0.66 73 
U 62.06 (0.30 61.89 (0.57 61.71 (0.84 61.53 41.11 74 
76 62.90 (0.85 62.72 41.12 62.54 41.(0 62.36 41.67 75 
76 63.74 41.39 63.66 41. fJI 63.38 41.95 63.19 42.22 76 
77 64.68 41.94 64.39 42.22 64.21 42.50 64.02 42.78 77 
78 65.42 42.48 66.23 42.77 65.04 43.05 64.85 43.as 78 
79 66.26 43.03 66.07 43.32 66.88 43.60 66.69 43.89 79 
80 67.09 43.57 66.90 43.86 66.71 44.1li 66.62 44.4S 80 

I 

81 fJI.93 44.12 fJI.74 44.41 fJI.54 44.71 fJI.35 45.00 81 
82 68.77 44.66 68.66 44.96 68.38 4S.26 68.18 46.66 82 
83 69.61 45.21 69.41 46.61 69.21 46.81 69.01 46.11 83 
84 70.4S 45.76 70.26 46.06 70.05 46.36 69.84 4O.fJI 84 
85 71.29 46.29 71.08 46.60 70.88 40.91 70.67 47.22 85 
86 72.13 46.84 71.92 47.15 71.71 47.47 71.61 47.78 86 
fr1 72.96 47.38 72.76 47.70 72.65 48.02 72.34 48.33 fr1 
88 73.80 47.93 73.59 48.25 73.38 48.57 73.17 48.89 88 
89 74.64 48.47 74.42 48.80 74.22 49.12 74.00 49.4S 89 
90 75.48 49.02 75. 'rI 49.35 76.05 49. fJI 74.83 50.00 90 

91 76.32 49.66 76.10 49.89 75.88 50.23 75.66 50.66' 91 
92 77.16 50.11 76.94 50.44 76.72 50.78 76.50 61.11 92 
93 78.00 50.65 77.77 50.99 77.65 61.33 77.33 61. fJI 93 
94 78.84 61.20 I 78. 61 51.54 78.39 61.88 78.16 62.22 94 
95 79.fJI 51.74 79.4S 62.09 79.22 62.43 78.99 62.78 95 
96 80.61 62.29 80.28 62.64 80.05 62.99 79.82 53.33 96 
97 81.35 62.83 81.12 53.18 80.89 53.54 80.65 53.89 97 
98 82.19 53.37 81.96 53.73 81.72 114.09 81.48 114.45 98 
99 83.03 53.92 82.79 54.28 82.65 114.64 82.32 65.00 99 

100 83.fr1 114.40 83.63 114.83 83.39 65.19 83.16 65.56 100 

-------------- -------
j Dap. !At. Dap. !At. Dep. Lat. Dep. Lat. j 
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TA.BLB 4.-TLUII88B T.lBLB. 

t:j __ U,.._' __ H __ U,.~_·· __ II __ U-;-~_··_~I ~.. i ~ 
f Lat. I Dep. ~I Dep. _La_t·_r_Dep_·_ul __ La_t.-I __ Dep_·1 J 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 i 26 

I : 
30 

0.83 
1.66 
2.49 
3.32 
4.1& 
4.97 
&.80 
6.63 
7.46 
8.29 

9.12 
9.95 

10.78 
11.61 
12.« 
13.26 
14.09 
14.92 
15.75 
16.58 

17.41 
18.24 
19.07 
19.90 
20.73 
21.55 
22.38 
23.21 
24.04 
24.87 

0.66 
1.12 
1.68 
2.24 
2.80 
3.36 
3.91 
4.47 
6.03 
6.511 

6.15 
6.71 
7.27 
7.83 
8.39 
8.95 
9.61 

10:07 
10.62 
11.18 

11.74 
12.30 
12.86 
13.42 
13.98 
14.M 
16.10 
15.66 
16.22 
16.78 

0.83 
1.65 
2.48 
3.31 
4.13 
4.96 
5.79 
6.61 
7.« 
8.27 

9.09 
9.92 

10.75 
11.57 
12.40 
13.23 
14.05 
14.88 
15.71 
16.53 

17.36 
18.18 
19.01 
19.84 
20.66 
21.49 
22.32 
23.14 
23.97 
24.80 

0.66 
1.13 
1.69 
2.25 
2.81 
3.38 
3.94 
4.50 
6.07 
&.63 

6.19 
6.75 
7.32 
7.88 
8.« 
9.00 
9.57 

10.13 
10.69 
11.26 

11.82 
12.38 
12.94 
13.51 
14.07 
14.63 
15.20 
15.76 
16.32 
16.88 

0.82 
1.65 
2.47 
3.30 
4.12 
4.94 
5.77 
6.59 
7.42 
8.24 

9.07 
9.89 

10.71 
11.M 
12.36 
13.19 
14.01 
14.83 
15.66 
16.48 

17.31 
18.13 
18.95 
19.78 
20.60 
21.43 
22.25 
23.08 
23.90 
24.72 

0.57 
1.13 
1.70 
2.27 
2.83 
3.40 
3.96 
4.53 
&.10 
5.66 

6.23 
6.80 
7.36 
7.93 
8.50 
9.06 
0.63 

10.20 
10.76 
11.33 

11.89 
12.46 
13.03 
13.511 
14.16 
14.73 
15.29 
15.86 
16.43 
16.99 

0.82 
1.64 
2.46 
3.29 
4.11 
4.93 
5.75 
6.57 
7.39 
8.22 

9.04 
9.86 

10.68 
11.50 
12.32 
13.15 
13.97 
14.79 
15.61 
16.43 

17.25 
18.08 
18.90 
19.72 
2O.M 
21.36 
22.18 
23.01 
23.83 
24.65 

0.57 
1.14 
1.71 
2.28 
2.85 
3.42 
3.99 
4.66 
5.13 
&.70 

6.27 
6.84 
7.41 
7.98 
8.55 
9.12 
9.69 

10.26 
10.83 
11.40 

11.97 
12.M 
13.11 
13.68 
14.25 
14.82 
15.39 
15.96 
16.53 
17.10 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 25.70 17.33 25.62 17.45 25.55 17.66 2&.47 17.67 31 
32 26.53 17.89 26.45 18.01 26.37 18.12 26.29 18.24 32 
33 27.36 18.45 27.28 18.57 27.20 18.69 27.11 18.81 33 
U ~~ am ~1O a14 ~oo a26 n94 a38 U 
35 29.00 19.57 28.93 19.70 28.84 19.82 28.76 19.95 35 
36 ~85 ~" ~78 ~26 ~67 ~39 ~58 ~& 36 
37 30.67 20. 69 30. 58 20. 62 30. 49 20. 96 30. 40 21. 09 37 
38 31.1iO 21.25 31.41 21.39 31.32 21.& 31.22 21.66 38 
39 32.33 21.81 32.24 21. 95 32.14 22.09 32.04 22.23 39 
40 ~M ~37 ~06 ~61 ~97 ~661~87 ~80 40 

~ ::~ :::: ::~ ~:: ::~~ ~:~ I ::~ ~:~ :~ 
43 35. 65 24.05 35. M 24. 20 35.« 24.36 I 35.33 24. 51 43 
« ~48 ~60 ~37 ~78 ~26 ~92 ~M 2&.08 « 
46 ~M 2&.M ~2O 2&.33 ~09 2&.~ ~97 2&.65 46 
46 38.1425.72 38.00 2&.89 37.91 26.05 37.80 26.22 46 

I 
47 38.96 26.28 38.85 26.46 38.73 26.62 38.62 26.79 47 
48 39.79 26.84 39.68 27.01 39.66 27.19 39.« 27.36 48 
49 40.62 27.40 40.50 27.58 40.38 27.75 40.26 27.93 ~ 

~~ 27.96 ~ 28.14 41.21 28.32 41.081~~ 

Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 
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TABLB f.-'l'L\ V.as. 'fABLB. 

t:1 MO. :UU;O. ~o. ~'. t:1 

f Lat. Dep. Lat. Dep. Lat. Dep. Lat. nep. I 
II 

- --------I-------
51 42.28 28.62 42.16 28.70 42.03 28.89 41.90 29.111 51 
62 43.11 29.08 42.98 29.27 42.85 29.45 42.73 29.64 62 
53 43.!U 29.64 43.81 29.83 43.68 30.02 43.55 30.21 53 
54 44.77 30.20 44.64 30.39 44.50 30.59 44.37 30.78 54 
65 45.60 30.76 45.46 30.95 45.33 31.15 45.19 31.35 65 
56 46.43 31.31 46.29 31. 62 46.15 31.72 46.01 31.92 56 
57 47.26 31.87 47.12 32.08 46.98 32.29 46.83 32.49 57 
56 48.08 32.43 47.!U 32.64 47.80 32.85 47.66 33.06 56 
59 48.91 32.99 48.77 33.21 48.62 33.42 48.48 33.63 59 
60 49.74 33.55 49.60 33.77 49.45 33.98 49.30 M.20 60 

61 50.57 34.11 50.42 M.33 l!O.27 34.55 l!O.12 34.77 61 
62 51.40 34.67 51.25 34.89 51.10 35.12 5O.!U 35.34 62 
63 62.23 35.23 62.08 35.46 51.92 35.68 51.76 35.91 63 
64 53.06 35.79 62.90 36.02 52.74 36.25 62.59 36.48 64 
85 53.89 36.35 53.73 36.58 53.57 36.82 53.41 37.05 65 
66 54.72 36.91 54.55 37.15 54.39 37.38 54.23 37.62 66 
67 56.55 37.47 55.38 37.71 56.22 37.95 56.05 38.19 67 
68 56.37 38.03 56.21 38.27 56.04 38.62 55.87 38.76 68 
69 57.20 38.58 57.03 38.83 56.86 39.08 56.69 39.33 69 
70 58.03 39.14 57.86 39.40 57.69 39.65 57.62 39.90 70 

71 58.86 39.70 58.69 39.96 58.51 40.21 58.34 40.47 71 
72 59.69 40.26 59.51 40.62 59.34 40.78 59.16 41.04 72 
73 60.52 40.82 60.34 41.08 60.16 41.35 59.98 41.61 73 
74 61.35 41.38 61.17 41.65 60.99 41.91 60.80 42.18 74 
75 62.18 41.!U 61.99 42.21 61.81 42.48 61.62 42.75 75 
76 63.01 42.50 62.82 42.77 62.63 43.05 62.45 43.32 76 
77 63.84 43.06 63.65 43.M 63.46 43.61 63.27 43.89 77 
78 64.66 43.62 64.47 43.90 64.28 44.18 64.09 44.46 78 
79 66.49 44.18 65.30 44.46 66.11 44.75 64.91 45.03 79 
80 66.32 44.74 66.13 45.02 66.93 45.31 65.73 45.60 80 

81 67.15 45.29 66.95 45.59 66.75 45.88 66.55 46.17 81 
82 67.98 45.85 67.78 46.15 67.58 46.45 67.38 46.74 82 
83 68.81 46. 41 68.61 46.71 68.40 47.01 68.20 47.31 83 
84 69.64 46.97 69.43 47.28 69.23 47.58 69.02 47.88 84 
85 70.47 47.53 70.26 47.84 70.05 48.14 69.84 48.45 85 
86 71.30 48.09 71.09 48.40 70.87 48.71 70.66 49.02 86 
87 72.13 48.65 71.91 48.96 71.70 49.28 71.48 49.59 87 
88 72.96 49.21 72.74 49.53 72.62 49.84 72.30 50.16 88 
89 73.78 49.77 73.57 50.09 73.35 50.41 73.13 50.73 89 
90 74.61 50.33 74.39 l!O.65 74.17 50.98 73.95 51.30 90 

91 75.44 50.89 75.22 51.22 75.00 51.54 74.77 51.87 91 
92 76.27 51.45 76.05 51.78 75.82 52.11 75.59 52.44 92 

I 
93 77.10 52.00 76.87 62.34 76.64 62.68 76.41 53.01 93 
94 77.93 62.56 77.70 52.90 77.47 53.24 77.23 53.58 94 
95 78.76 53.12 78.53 53.47 78.29 53.81 78.06 54.15 95 
96 79.59 53.68 79.35 54.03 79.12 54.37 78.88 54.72 96 
97 80.42 54.24 80.18 54.59 79.94 54.94 79.70 56.29 97 
98 81.25 54.80 81.01 56.15 80.76 56.51 80.52 56.86 98 
99 82.111 55.36 81.83 56.72 81.59 56.111 81.34 56.43 99 

100 82.90 56.92 82.66 56.28 82.41 56.64 82.16 57.00 100 

--
nep.1 Lat. 

--1-1--------
8 Dep. Lat. nep.1 Lat. nep. Lat. I /1 56°. ~'. ~'. 55J(0. 
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TAB 

36·. 

~ Lat. Dep. 
------

I 0.82 0.57 O. 
2 1.64 1.15 1. 
3 2.46 1.72 2. 
4 3.28 2.29 3. 
S 4.10 2.87 4. 
6 4.91 3.44 4. 
7 5.73 4.02 5. 
8 6.55 4.59 6 

7.37 5.16 
8.19 5.74 

9.01 6.31 
9.83 6.88 

10.65 7.46 
11. 47 8.03 
12.29 S.60 
13.11 9. IS 
13.93 9.75 

IS 14.74 10.32 14. 
19 15.56 10.90 15. 
20 16.38 11.47 16. 

21 17.20 l2.05 17. 
22 IS. 02 12.62 17. 
23 IS.S4 13.19 IS. 
24 19.66 13.77 19. 
25 20.48 14.34 20. 
26 21.30 14.91 21. 

22.12 15.49 
22.94 16.06 
23.76 16.63 
24.57 17.21 

I 
25.39 17.7S 
26.21 IS. 36 
27.03 IS. 93 
27.85 19.50 
28.67 20. III 

36 29.49 20.65 29. 
37 30.31 21.22 30. 
38 31.13 21.80 31. 
39 31.95 22.37 31. 
40 32.77 22.94 32. 

41 33.59 23.52 33. 
42 34.40 24.09 34. 
43 35.22 24.66 35. 
44 36.04 25.24 35. 
45 36.86 25.81 36 

37.68 26.38 
38.50 26.96 
39.32 27.53 
40.14 28.11 
40.96 28.68 

Dep.1 Lat. 

JII 55·. ~ 

E TABLE. 

36}i·. 

ep. _·IDep. 
82 0.58 
63 1.15 
45 1.73 
27 2.31 
III 2.89 
90 3.46 
72 4.04 
53 462 

70 10.39 
62 10.97 
33 11.M 

15 12.12 
97 12.70 
78 13.27 
60 13.85 
42 14.43 
23 15.01 

40· 20.78 
22 21.35 
03 21. 93 
85 22.51 
67 23.09 

48 23.(;6 
30 24.24 
12 24.S2 
93 25.39 
75 2597 

... /. 
"'74 • I 

78 

O.SI 0.58 
1.63 1.16 
2.44 1.74 
3.26 2.32 
4.07 2.90 
4.88 3.48 
5.70 4.06 
651 4.65 

33 5.23 
14 5.S1 

96 6.39 
77 6.97 
58 7.55 
40 8.13 
21 S.71 
03 9.29 
84 9.S7 

14.65 10.45 
15.47 11.03 
16.28 11.61 

17.10 12.19 
17.91 12.7S 
IS. 72 13.36 
19.M 13.94 
20.35 14.52 
21. 7 15.10 

98 15.68 
80 16.26 
61 16.84 
42 17.42 

24 IS. 00 
05 IS. 58 
S7 19.16 
68 19.74 
49 20.32 

29.31 20.91 
30.12 21.49 
30.94 22.07 
31.75 22.65 
32.56 23.23 

33.38 23.S1 
34.19 24.39 
35.01 24. 97 
35.82 25.55 
36.64 26.13 

45 26.71 
26 27.29 
III 27.S7 
89 28.45 
71 29.04 

- ---
Lat. 

M}i·. 

35Y 

Lat. I ep. !i 
------1-

O.SI 0.58 1 
1.62 1.17 2 
2.43 1.75 3 
3.25 2.34 4 
4.06 2.92 S 
4.87 3.51 6 
5.68 4.09 7 
6.49 467 8 
7.30 
S.l2 

S.93 
9.74 

10.55 
11.36 
12.17 
12.99 
13.80 
14.61 10.52 IS 
16.42 11.10 19 
16.23 11.68 20 

17.04 12.27 21 
17.85 12.85 22 
IS. 67 13.44 23 
19.48 14.02 24 
20.29 14.61 25 
21.10 15.19 26 
21. 91 
22.72 
23.M 
24.35 

25.16 
25.97 
26.7S 
27.59 
28.41 
29.22 21.03 36 
30.03 21.62 37 
30.84 22.20 38 
31.65 22.79 39 
32.46 23.37 40 

33.27 23.95 41 
34.09 24.M 42 
34.90 25.12 43 

I 35.71 25.71 44 
36.52 2629 45 
37.33 
38.14 
38.96 
39.77 
40.58 

---
Dep. 

I ~ .. I i ~ 



TABLB f.-TJU. lEUR TA.BLB. 

II 
Lat. I nap. Lat. nap. Lat. Del'· ~ ~ 

---1---1---11------____ --------1 
1 61 41.78 20.23 41.65 •• C 41.52 20.62 41.39 211.80 61 1 

62 42.60 20.83 42.47 30.01 42.33 30.20 42.20 30.38 52 
63 C. 42 30.40 C. 28 30.611 C. 15 30.78 C. 01 80. 117 63 
64 ".23 30.117 ".10 31.17 C.96 31.36 C.82 31.55 64 
65 45. OS 31.55 ".92 31.74 ".78 31.114 ".64 32.13 55 tl &6 fll. 87 32. 12 45.73 32.32 fll.611 32.52 fll.45 32.72 &6 
67 46. 69 32.llII 46. 65 32.90 411. 40 33.10 46. 26 33.30 57 
68 47.51 33.27 47.37 33.47 47.22 33.68 47.07 33.811 68 
611 48.33 33.8f 48.18 34.OS 48.03 34.26 47.88 34.47 611 
60 49.15 34.41 49.00 34. 63 48.85 34.8f 48.llII 35. OS 60 

61 49.117 34.99 49.82 35.21 49. 66 35.42 49.51 35. 64 61 

360 • 36J(0. ~ .. ~o. 

Lat. Dep. 

62 50. 79 35. 56 50.63 35. 78 50.48 36.00 50.32 36. 22 62 
63 51. 61 86. 14 51.46 36. 86 51.20 86.68 51.13 86.81 63 
64 ~C 35.71 ~27 35.114 ~ro ~ro aM ~39 64 
6ll 63.24 37.28 63.08 37.51 52.92 37.75 52.75 37.98 65 
66 ~oo ~88 &90 ~~ &n ~33 &56 ~56 66 
Ir1 64.88 38.C 64.71 38.1r1 64.55 ~91 64.38 39.14 67 
68 65.70 39.00 M.63 39.25 55.86 39.49 M.19 39.n 68 
llII 56.52 39.68 56.35 39.82 56.17 40.07 56.00 40.31 69 
70 57.34 40.15 57.16 40.40 56.99 40.65 56.81 40.90 70 

71 58.16 40.72 57.98 40.98 57.80 41.23 57.62 41.48 71 
72 58. 98 41.30 68.80 41. 55 68.62 41. 81 68. C 42.07 72 
73 1iII.80 41.87 611.61 42.13 1iII. C 42.39 611.24 42.65 n 
74 60.62 42." 6O.C 42.71 60.24 42.97 60.00 C.23 74 
75 61." C.02 61.25 C.29 61.00 4.1.55 60.87 C.82 75 
76 62.26 C.1iII 62.00 C.88 61.87 ".13 61.68 ".40 76 
77 63.07 ".17 62.88 ..... 62.llII 44.71 62.49 ".99 77 
78 63.811 ".74 63.70 fll.02 63.50 46.29 63.30 fll.57 78 
79 64.71 46.31 64. 51 fll.1iII 64.32 45. 88 64. 11 46.16 79 
80 65. 63 fll.89 65. 33 46.17 65.13 46.46 64.93 46. 74 80 

81 66.35 46.46 66.15 46.76 65.114 47.04 65.74 47.32 81 
82 67.17 47.03 66.96 47.33 66.76 47.62 66.55 47.91 82 
83 67.99 47.61 67.78 47.90 67.57 48.20 67.86 48.49 83 
8f 68.81 48. 18 68.60 48.48 68.39 48.78 68. 17 49. 08 8f 
85 69.63 48. 75 llII.41 49.00 llII.20 49.86 68.98 49.66 85 
88 .fll ~33 .23 ~631 .m ~MI ~80 &23 86 
87 71. 27 49. 90 71. OS 50.21. 70.83 50. 52 70. 61 50.83 87 
88 72.~ 50.47 71.86 50.791 71.04 61.10 71.42 111.41 88 

I 89 72.90 51.OS 72.68 51.37 I 72.46 111.68 72.23 52.00 89 

I 90 73.72 51.62 73.50 51.114 73.27 52.26 73.04 52.68 90 

91 74.64 62.20 74.31 52.52 74.08 62.8f 73.85 63.17 91 
92 m36 ~77 m~ 58.ro ~90 58.42 ~66 &U 92 
93 76.18 63.34 711.95 63.67 75.71 64.01 75.48 64.34 93 
114 noo 58.92 .76 ~23 .63 ~llII .29 ~92 114 
95 n82 ~49 n58 ~83 n34 65." nro 65.50 95 
96 78. 64 55. 00 78. 40 M.41 78. 16 55.76 77.91 56. ~ 96 I 
97 79. 46 55. 641 79.21 65. 98 78. 97 56. 33 78. 72 &6.67 97 
98 ~28 56.~ ~03 66.&6 .78 66.M .63 ~26 98 
99 81.10 56.78 80.85 57.14 80.60 57.49 80.36 57.8f 99 
I~ 81.92 57.86 81.66 57.71. 81.41 68.07 81.16 68.42 ~ 

11_-~ .. "L _~.~L I-~.~ -Ml<'~ II 
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TABLE 4.-TILlVEBSE TABLE. 

I--~~------~-------'~------"--------'---

1 ___ 36,._' __ II __ ~--;-~_" __ I 36)1". 
t:;j 
Ii" 

J 

: ! I 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
'22 

23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

~1 
42 
~3 
~ 
45 
46 
47 
48 
49 
50 

~'. t:;j 
Ii" 

Lat. I Dep. Lat. Dep.! Lat. I Dep. L I D ~.= at. ep. :.: 

7.28 
8.09 

8.90 
9.71 

10.62 
11.33 
12.14 
12.94 
13.75 

22.85 
23.46 
24.27 

25.08 
26.89 
26.70 
27.51 
28.32 
29.12 

37.21 
38.02 
38.83 
39.64 
40.46 

Dep. 

6. 29 1 6.88 

6.47 
7.05 
7.64 
8.23 
8.82 
9.40 
9.99 

16.46 
17.05 
17.63 

18.22 
18.81 
19.40 
19.98 
20.57 
21.16 

27.04 
27.63 
28.21 
28.80 
29.39 

Lat. 

------! 
0.81 
1.61 
2.42 
3.23 
4.03 
4.84 
5.85 
6.45 
7.26 
8.06 

8.87 
9.68 

10.48 
11.29 
12.10 
12.90 
13.71 
4.52 
5.32 
6.13 

6.94 
7.74 
8.55 
9.35 

20.16 
20.97 
1.77 

22.58 
23.39 
24.19 

0.511 
1.18 
1.77 
2.37 
2.96 
3.55 
4.14 
4.73 
6.32 
6.91 

6.50 
7.10 
7.69 
8.28 
8.87 
9.46 

10.05 
10.64 
11.23 
11.83 

12.42 I' 

13.01 
13.60 I 
14.19 , 
14.78 
15.37 
16. 97 
16.66 
17.15 
17.74 

O. 
1.6 
2.4 
3.22 
4. 
4. 
5. 
6. 
7.23 
8.04 

8.84 
9.65 

10.45 
11.25 
12.06 
12.86 
13.67 
14.4 
15-
16. 

16. 
17. 
18.4 
19. 
20.1 
20. 
21. 7 
22.51 
23.31 
24.12 

24.92 
25.72 
26.53 
27.33 
28.13 
28.94 

25.00 
25.81 
26.61 
27.42 
28.23 
29.03 
29.84 
30.64 

1.46 
32.26 

18.33 
18.92 
19.51 
20.10 
20.70 
21. 29 
21.88 
22.47 
23.06 
23.65 

I 29. i 
30. 
31. 
32.1 

33.06 
33.87 
34.68 
35.48 
36.29 
37.10 
37.90 
38.71 
39.62 
40.32 

24.24 
24.84 
25.43 
26.02 
26.61 
27.20 
27.79 
28.38 
28.97 
29.57 

Dep. Lat. 

~'. 

80 

32. 
33.7 
34.5 
35. 
36.1 
36.98 
37.78 
·38.511 
39.39 
40.19 

Dep; 

5. 35 1 6.96 

6.04 
7.14 
7.73 
8.33 
8.92 
9.52 

10.11 

7.21 
8.01 

8.81 
9.62 

10.42 
11.22 
12.02 
12.82 
13.62 

16:001 22.44 
17.25 23.24 
17.84 24.04 

18.44 
19.03 
19.63 
20. 2'~ 

~:~i I 

27.36 
27.96 
28.55 
29.16 
29.74 

Lat. 

24.84 
25. fo4 
26.44 
27.24 
28.04 
28.85 

36.80 
37.00 
38.46 
39.26 
40.06 

Dep. 

0.60 
1.20 
1. 79 
2.39 
2.99 
3.511 
4.19 
4.79 
5.38 
5.98 

6.58 
7.18 
7.78 
8.38 
8.97 
9.57 

10.17 
10.77 
11.37 
11.97 

12.66 
13.16 
13.76 
14.36 
14.96 
15. 66 
16.16 
16.76 
17.35 
17.95 

18.55 
19.15 
19.74 
20.34 
20.94 
21.04 
22.14 
22.74 
23.33 
23.93 

24.53 
26.13 
25.73 
26.33 
26.92 
27.52 
28.12 
28.72 
29.32 
29.92 

Lat. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 

!j 
41 
42 
43 
~ 
45 
46 
47 
48 
49 
50 



TABLE •. -TBA VERSE TABLE. 

I 
360• ~o. ~o. 3~0. 

f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 
--------------------

51 41.26 29.98 41.13 30.16 41.00 30.34 40.86 30.51 51 
52 42.111 30.56 41.94 30.75 41.80 30.93 41.67 31.11 52 
53 42.88 31.15 42.74 31.34 42.00 31.53 42.47 31.71 53 
M 43.69 31.74 43.55 31.93 43.41 32.12 43.27 32.31 M 
55 ".00 32.33 ".35 32.52 44.21 32.72 ".07 32.91 55 
56 45.30 32.92 45.16 33.11 45.02 33.31 .. 87 33.51 56 
57 46.11 33.00 45.97 33.70 45.82 33.90 45.67 34.10 57 
58 46.92 34.09 46.77 34.30 46.62 34.00 46.47 34.70 58 
59 47.73 34.68 47.58 34.89 47.43 35.09 47.27 35.30 59 
00 48.M 35.27 48.39 35.48 48.23 35.69 48.08 35.90 00 

61 49.35 35.86 49.19 36.111 49.04 36.28 48.88 36.00 61 
62 00.16 36." 00.00 36.66 49.84 36.88 49.68 37.10 62 
63 00.97 37.03 00.81 37.26 00.64 37.47 00.48 37.69 63 
64 51.78 37.62 51.61 37.84 51.45 38.111 51.28 38.29 64 
65 52.59 38.21 52.42 38." 52.26 38.66 52.08 38.89 65 
66 53.40 38.79 53.23 39.03 53.05 39.26 52.88 39.49 66 
67 M.2O 39.38 M.03 39.62 53.86 39.86 53.68 40.09 67 
68 55.01 39.97 M.84 40.21 M.66 40.45 M.49 40.69 68 
69 55.82 40.56 55.64 40.80 55.47 41.04 55.29 41.28 69 
70 56.63 41.14 56.45 41.39 56.27 41.64 66.09 41.88 70 

71 57." 41.73 57.26 41.98 57.111 42.23 66.89 42.48 71 
72 58.26 42.32 58.06 42.57 57.88 42.83 67.69 43.08 72 
73 59.06 42.91 58.87 43.17 58.68 43.42 58.49 43.68 73 
74 59.87 43.00 59.68 43.76 59.49 44.02 59.29 ".28 74 
75 60.68 ".08 00.48 ".35 00.29 ".61 00.09 44.87 75 
76 61.49 44.67 61.29 ".94 61.09 45.21 00.90 45.47 76 
77 62.29 45.26 62.10 45.53 61.90 45.80 61.70 46.111 77 
78 63.lO 45.85 62.90 46.l2 62.70 46.40 62.00 46.67 78 
79 63.91 46." 63.71 46.71 63.00 46.99 63.30 47.27 79 
80 64.72 47.02 64.52 4730 64.31 47;59 64.10 47.87 80 

81 65.53 47.61 65.32 47.90 65.11 48.18 64.90 48.46 81 
82 66.34 48.20 66.13 48.49 65.92 48.78 65.70 49.06 82 
83 67.15 48.79 66.93 49.08 66.72 49.37 66.00 49.66 83 
84 67.96 49.37 67.74 49.67 67.52 49.97 67.31 00.26 84 
86 68.77 49.96 68.55 00.26 68.33 00.56 68.11 00.86 86 
86 69.58 00.55 69.35 00.86 69.13 51.15 68.91 51.46 8tl 
87 70.38 51.14 70.16 51.44 69.94 51.75 69.71 52.05 87 
88 71.19 51.73 70.97 52.04 70.74 52.34 70.51 52.65 88 
89 72.00 52.31 71.77 52.63 71.M 52.94 71.31 53.26 89-
90 72.81 52.90 72.58 53.22 72.35 53.53 72.11 53.86 90 

91 73.62 53.49 73.39 53.81 73.15 M.13 72.91 M.45 91 
92 74.43 M.08 74.19 M.40 73.95 M.72 73.72 65.05 92 
93 75.24 54.66 75.00 M.99 74.76 55.32 74.52 55.64 113 
94 76.05 55.26 75.81 65.58 75.66 55.91 75.32 56.24 94 
95 76.86 55.84 76.61 56.17 76.37 66.51 76.12 56.84 94 
96 77.67 56.43 77.42 56.77 77.17 57.10 76.92 57." 96 
97 78.47 57.02 78.23 57.36 77.97 57.70 7772 58.04 97 
98 79.28 57.00 79.03 57.95 78.78 58.29 78.52 58.64 98 
99 80.09 58.19 79.84 58.M 79.58 58.89 79.32 59.23 99 

100 80.90 58.78 80.64 59.13 80.39 59.48 80.13 59.83 100 

---------------------

i Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. g 
j 

53~0 
.!! 

A MO. 53,,0. /i3J4;". A 
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'fABLE f.-TRAVERSE 'fABLB. 

-
~ :rio. 37J(0. :mi •. 3714°· ~ 

f f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

----- --------------I-
1 0.80 0.60 0.80 0.61 0.79 0.61 0.79 0.61 1 
2 1.60 1.20 1.li9 1.21 1.59 1.22 1.58 1.22 2 
3 2.40 1.81 2.39 1.82 2.38 1.83 2.37 1.84 3 
4 3.19 2.41 3.18 2.42 3.17 2.44 3.16 2.45 4 
5 3.99 3.01 3.98 3.03 3.97 304 3.95 3.06 5 
6 4.79 3.61 4.78 3.63 4.76 3.65 4.74 3.67 6 
7 5.li9 4.21 5.57 4.24 5.55 4.26 5.53 4.29 7 
8 6.39 4.81 6.37 4.84 6.35 4.87 6.33 4.90 8 
9 7.19 5.42 7.16 5.45 7.14 5.48 7.12 5.61 9 

10 7.99 6.02 7.96 6.05 7.93 6.09 7.91 6.12 10 

11 8.78 6.62 8.76 6.66 8.73 6.70 8.70 6.73 11 
12 9.58 7.22 9.55 7.26 9.62 7.31 9.4g 7.35 12 
13 10.38 7.82 10.35 7.87 10.31 7.91 10.28 7.96 13 
14 11.18 8.43 11.14 8.47 11.11 8.62 11.07 8.57 14 
15 11.98 9.03 11.94 9.08 11.90 9.13 11.86 9.18 15 
16 12.78 9.63 12.74 9.68 12.69 9.74 12.65 9.80 16 
17 13.58 10.23 13.53 10.29 13.49 10.35 13.44 10.41 17 
18 14.38 10.83 14.33 10.90 14.28 10.96 14.23 11.02 18 
19 15.17 11.43 15.12 11.50 15.07 11.57 15.02 11.63 19 
20 15.97 12.04 15.92 12.11 15.87 12.18 15.81 12.24 20 

21 16. 77 12.64 16. 72 12.71 16.66 12.78 16.60 12.86 21 
22 17.57 13.24 17.51 13.32 17.45 13.39 17.40 13.47 22 
23 18.37 13.84 18.31 13.92 18.25 14.00 18.19 14.08 23 
24 19.17 14.44 19.10 14.53 19.04 14.61 18.98 14.69 24 
25 19.97 15.05 19.90 15.13 19.83 15.22 19.77 15.31 26 
26 20.76 15.65 20.70 15.74 20.63 15.83 20.56 15.92 26 
27 21.56 16.25 21.49 16.34 21.42 16.44 21.35 16.53 27 
28 22.36 16.85 22.29 16.95 "22.21 17.05 22.14 17.14 28 
29 23.16 17.45 23.08 17.55 23.01 17.65 22.93 17.75 29 
30 23.96 18.05 23.88 18.16 23.80 18.26 23.72 18.:rI 30 

31 24.76 18.66 24.68 18.76 24.li9 18.87 24.S1 18.98 31 
32 25.56 19.26 25.47 19.37 25.39 19.48 25.30 19.1i9 32 
33 26.35 19.86 26.27 19.97 26.18 20.09 26.09 20.20 33 
34 27.15 20.46 27.06 20.58 26.97 20.70 26.88 20.82 34 
35 27.95 21.06 

I 
27.86 21.19 27.77 21.31 27.67 21.43 35 

36 28.75 21.67 28.66 21.79 28.56 21.92 28.46 22.04 36 
:rI 29.55 22.27 29.45 22.40 29.35 22.62 29.26 22.65 :rI 
38 30.35 22.87 30.25 23.00 30.15 23.13 30.05 23.26 38 
39 31.15 23.47 31.04 23.61 30.94 23.74 30.84 23.88 39 
40 31.95 24.07 31.84 24.21 31.73 24.35 31.63 24.49 40 

41 32.74 24.67 32.64 24.82 32.53 24.96 32.42 25.10 41 
42 33.54 25.28 33.43 25.42 33.32 25.57 33.21 25.71 42 
43 34.34 25.88 34.23 26.03 34.11 26.18 34.00 26.33 43 
44 35.14 26.48 35.02 26.63 34.91 26.79 34.79 26.94 44 
45 35.94 27.08 35.82 27.24 35.70 27.39 35.58 27.55 45 
46 36.74 27.68 36.62 27.84 36.49 28.00 36.37 28.16 46 
47 37.54 28.29 37.41 28.45 :rI.29 28.61 37.16 28.77 47 
48 38.33 28.89 38.21 29.05 38.08 29.22 37.95 29.39 48 
49 39.13 29.49 39.00 29.66 38.87 29.83 38.74 30.00 49 
50 39.93 30.09 39.80 30.26 39.67 30.44 39.53 30.61 50 

------------I-------
g Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. § 
j S 
.!I 63°. ~ .. ~o. ~ .. .!I 
Q Q 

82 Digitized by Google 



51 
52 
53 
54 
55 
56 
57 

67 
68 
69. 
70 

71 
72 
73 
74 
75 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 

TABLE 4 

:n0. :ny 

Lat. Dep. Lat. Dep. 

40.73 
41. 53 
42.33 
43.13 
43.92 
44.72 
45.52 

2 
12 
92 

72 
52 
1 
1 
1 
1 

53.51 
54.31 
55.11 
55.90 

56.70 
57. SO 
58.30 
59.10 
59.90 

70 
49 
29 
09 
89 

69 
9 
9 

09 
67.88 
68.08 
69.48 
70.28 
71.08 
71.88 

72.68 
73.47 
74.27 
7507 

7 
7 
7 
7 
6 
6 

53". 

30.69 
31.29 
31. 90 
32. SO 
33.10 
33.70 
34.30 
34.91 
35.51 
36.11 

36.71 
37.31 
37.91 
38.52 
39.12 
39.72 
40.32 
40.92 
41.53 
42.13 

42.73 
43.33 
43.93 
44.53 
45.14 
45.74 
46.34 
46.94 
47.54 
48.15 

48.75 
49.35 
49.95 
SO. 55 
51.15 
51. 76 
52.36 
52.96 
5.1.56 
54.16 

40.60 
41.39 
42.19 
42.98 
43.78 
44.58 
45.37 
46.17 
46.96 
47.76 

48.56 
49.35 
SO. 15 
SO. 94 
51. 74 
52.54 
53.33 
54.13 
54.92 
55.72 

56.52 
57.31 
58.11 
58.90 
59.70 
60. SO 
61.29 
62.09 
62.88 
63.68 

64.48 
65.27 
66.07 
06.86 
67.66 
68.46 
69.25 
70.05 
70.84 
71.64 

54.77 72. 44 
55.37 73.23 
55.97 74.03 
56.57 74.82 
57.17 75.62 
57.77 I 76.42 
58.38 77.21 
58.98 78.01 
59.581 78.80 
60.18 79.60 

Lat. Dep. 

30.87 
31. 48 
32.08 
32.69 
33.29 
33.90 
34. SO 

40.55 
41.16 
41. 77 
42.37 

42.98 
43.58 
44.19 
44.79 
45.40 

51.45 
52.06 
52.06 
53.27 
5.1.87 
54.48 

55.08 
55.69 
56.29 
5090 

5~·. 

83 

BLE. 

Lat. Dep. Lat. Dep. 

40.46 
41.25 
42.05 
42.84 
43.63 
44.43 
45.22 

53.15 I 
53.95 
54.74 
55.53 

56.33 
57.12 
57.91 
58.71 
59. SO 

67.44 
68.23 
09.02 
69.82 
70.61 
71.40 

72.20 
72.99 
73.78 
74 58 

31.05 
31.66 
32.26 
32.87 
33.48 
34.09 
34.70 
35.31 
5.92 
6.53 

7.13 
7.74 
8.35 

18.96 
9.57 
0.18 

40.79 
41.40 
42.00 
42.61 

43.22 
43.83 
44.44 
45.05 
45.66 
6.27 
6.87 
7.48 
8.09 
8.70 

9.31 
9.92 

SO. 53 
1.14 

51. 74 
52.35 
52.96 
53.57 
54.18 
54.79 

55.40 
56.01 
56.61 
57.22 

7.83 
58.44 

.05 
9.66 
.27 
.88 

at. 

52~o. 

40.33 
41.12 
41.91 
42.70 
43.49 
44.28 
45.07 

. 45.86 
46.65 
47.44 

48.23 
49.02 
49.81 
SO. 60 
51.39 
52.19 
52.98 
53.77 
54.56 
55.35 

56.14 
56.93 
57.72 
58.51 
59.30 
60.09 
60.88 
61.67 
62.46 
63.26 

64.05 
64.84 
65.63 
66.42 
67.21 
68.00 
68.79 
69.58 
70.37 
71.16 

71.95 
72.74 
73.53 
74.32 
75.12 
75.91 
76.70 
77.49 
78.28 
79.07 

31.22 
31.84 
32.45 
33.06 
33.67 
34.28 
34.90 
35.5 
36.1 
36.7 

:n.3 
37.9 
38.5 
39.1 
39.7 
40.4 
41.02 
41.63 
42.24 
42.86 

43.47 
44.08 
44.69 
45.30 
45.92 
46. 
47.1 
47.7 
48.3 
48.9 

49. 
SO. 
SO.8 
51.4 
52.04 
52. (l5 
53.26 
53.88 
54.49 
55.10 

55.71 
56.32 
56.94 
57.55 
58.1 
58.7 
59.3 
60. 
60.6 
61.22 

Dep. Lat. 

52~o. 

51 
52 
53 
54 
55 
56 
57 

67 
68 
69 
70 

71 
72 
73 
74 
75 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 

1 ~ I 



TABLE f.-TRAYBasB TABLB. 

t::I 380• 38J(°. 38~0. 

I 38~·. t::I 

f J I 

Lat. Dep. Lat. Dep. Lat. Dep. I Lat. Dep. 

1 0.79 0.62 0.79 0.62 0.78 0. 62 1 0.78 0.63 1 
2 1.68 1.23 1.67 I.U 1.67 

1.
25

1 

1.66 1.2~ 3 
3 2.36 1.86 2.36 1.86 2.36 1.87 2.34 1.88 3 
4 3.16 2.46 3.U 2.46 3.13 2.49 3.12 2.60 4 
6 3.114 3.08 3.93 3.10 3.91 3.11 3.90 3.13 6 
6 4.73 3.69 4.71 3.71 4.70 3.74 4.68 3.76 6 
7 6.62 4.31 6.60 4.33 6.48 4.36 5.46 4.38 7 
8 6.30 4.93 6.28 4.95 6.26 4.98 6.24 5.01 8 
9 7.09 6.&4 7.07 5.67 7.04 5.60 7.02 5.63 9 

10 7.88 6.16 7.86 6.19 7.83 6.23 7.80 6.26 10 

11 8.67 6.77 8.64 6.81 8.61 6.86 8.68 6.89 11 
12 9.46 7.39 9.42 7.43 9.39 7.47 9.36 7.51 12 
13 10.U 8.00 10.21 8.05 10.17 8.09 10.14 8.14 13 
14 11.03 8.62 10.99 8.67 10.96 8.72 10.92 "8.76 14 
15 11.82 9.23 11.78 9.29 11.74 9.34 11.70 9.39 15 
16 12.61 9.86 12.67 9.91 12.62 9.96 12.48 10.01 16 
17 13.40 10.47 13.35 10.62 13.30 10.68 13.26 10.64 17 
18 14.18 11.08 14.14 11.14 14.09 11.21 14.04 11.27 18 
19 14.97 11.70 14.92 11.76 14.87 11.83 14.82 11.89 19 
20 15.76 12.31 15.71 12.38 15.65 12.45 15.60 12.62 20 

~ 

21 16.55 12.93 16.49 13.00 16.43 13.07 16.38 13.14 21 
22 17.34 13.54 17.28 13.62 17.22 13.70 17.16 13.77 22 
23 18.12 14.16 18.06 14.U 18.00 14.32 17.94 14.40 23 
U 18.91 14.78 18.86 14.86 18.78 14.94 18.72 15.02 24 
25 19.70 15.39 19.63 15.48 19.67 15.56 19.60 15.65 25 
26 20.49 16.01 20.42 16.10 20.35 16.19 20.28 16.27 26 
27 21.28 16.62 21.20 16.72 21.13 16.81 21.06 16.90 27 
28 22.06 17.U 21.99 17.33 21.91 17.43 21.84 17.53 28 
29 22.86 17.86 22.77 17.95 22.70 18.05 22.62 18.15 29 
30 23.64 18.47 23.56 18.57 23.48 18.68 23.40 18.78 30 

31 U.43 19.09 U.34 19.19 U.26 19.30 U.18 19.40 31 
32 25.22 19.70 25.13 19.81 25.04 19.92 U.96 20.03 32 
33 26.00 20.32 25.92 20.43 26.83 20.54 25.74 20.66 33 
34 26.79 20.93 26.70 21.05 26.61 21.17 26.62 I 21.28 34 
35 27.68 21.55 27.49 21.67 27.39 21.79 27.30 I 21. 91 35 
36 28.37 22.16 28.27 22.29 28.17 22.41 28.08 I 22.53 36 
37 29.16 22.78 29.06 22.91 28.96 23.03 28.86 I 23.16 37 
38 29.94 23.40 29.84 23.53 29.74 23.66 29.64 " 23.79 38 
39 30.73 U.01 30."" U.14 30.62 U.28 30.421 U.41 39 
40 31.62 U.63 31 •• 1 24.76 31.30 24.90 31.20 : 25.04 40 

41 32.31 25.24 32.20 25.38 32.09 25.62 31.98 : 25.66 41 
42 33.10 25.86 32.98 26.00 32.87 26.15 32.76 i 26.29 42 
43 33.88 26.47 33.77 26.62 33.65 26.77 33.54 I 26.91 43 
44 34.67 27.09 34.55 27.U 34.43 27.39 ~:~I 27.54 44 
45 35.46 27.70 35.34 27.86 35.22 28.01 28.17 45 
46 36.25 28.32 36.12 28.48 36.00 28.64 36.87 I 28.79 46 
47 37.04 28.94 36.91 29.10 36.78 29.26 

36. 65
1 

29.42 47 

I 
48 37.82 29.55 37.70 29.72 37.67 29.88 37.43 30.04 48 
49 38.61 30.17 38.411 30.34 38.35 30.50 38.21 30.67 49 
50 39.40 30. 78 39.27 30.95 39.13 31.13 38.99 31.30 60 

I - ------ ----------

I 
Dep. Lat. Dep. Lat. Dep. Lat. -ltaLi1J 

62·. 51~0. 51~0. 51J(°. I 
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TABU 4.-TB.l VEUB Tj.BLB. 

tj 38·. 383t: •• I 38~·. ~ .. tj 
IE 

J f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

--------------------
61 40.19 31.40 40.06 31.57 39.91 31.711 39.77 31.92 61 
52 40.98 32.01 40.84 32.19 40.70 32.37 40.66 32.66 52 
63 41.76 32.63 41.62 32.81 41.48 32.99 41.33 33.17 63 
04 42.66 33.26 42.41 33.43 42.26 33.62 42.11 33.80 04 
66 43.34 33.86 43.19 34.06 43.04 34.24 42.89 34.43 66 
56 44.13 34.48 43.98 34.67 43.83 34.86 43.67 36.06 56 
57 44.92 36.09 44.76 36.29 44.61 36.48 44.4S 35.68 57 
58 45.70 36.71 45.66 36.91 45.39 36.11 45.23 36.30 58 
69 46.49 36.32 46.33 36.63 46.17 36.73 46.01 36.93 69 
60 47.28 36.94 47.12 37.15 46.96 37.35 46.79 37.56 60 

61 48.07 37.56 47.90 37.76 47.74 37.97 47.57 38.18 61 
62 48.86 38.17 48.69 38.38 48.52 38.60 48.35 38.81 62 
63 49.64 38.79 49.47 39.00 49.30 39.22 49.13 39.43 63 
64 110.43 39.40 110.26 39.62 60.09 39.84 49.91 40.06 64 
66 Ill. 22 40.02 51.06 40.24 60.87 40.46 60.69 40.69 65 
66 52.01 40.63 51.83 40.86 51.66 41.09 51.47 41.31 66 
67 62.80 41.26 52.62 41.48 52.43 41.71 62.26 41.94 67 
68 63.58 41.86 53.40 42.10 53.22 42.33 63.03 42.56 68 
69 54.37 42.48 04.19 42.72 54.00 42.95 63.81 43.19 69 
70 66.16 43.10 54.97 43.34 04.78 43.58 04.69 43.81 70 

71 66.95 43.71 65.76 43.96 65.57 44.20 65.37 44.44 71 
72 56.74 44.33 56.04 44.57 "15G.35 44.82 56.15 45.07 72 
73 ffl.52 44.94 ffl.33 45.19 57.13 45.44 56.93 46.69 73 
74 58.31 46.56 58.11 46.81 ffl.91 46.07 57.71 46.32 74 
75 liD. 10 46.17 58.90 46.43 58.70 46.69 58.49 46.94 76 
76 liD. 89 46.79 liD. 68 47.06 69.48 47.31 liD. 27 47.57 76 
77 60.68 47.41 60.47 47.67 60.26 47.93 60.06 48.20 77 
78 61.46 48.02 61.26 48.29 61.04 48.56 60.83 48.82 78 
79 82.26 48.64 62.04 48.91 61.83 49.18 61.61 49.4S 79 
80 63.04 49.26 62.83 49~63 62.61 49.80 62.39 110.07 80 

81 63.83 49.87 63.61 60.15 63.39 60.42 63.17 60.70 81 
82 64.62 60.48 64.40 60.77 64.17 51.06 63.95 51.33 82 
83 66.40 Ill. 10 65.18 61.38 64.96 61.67 64.73 61.95 83 
84 66.19 51.72 65.97 52.00 65.74 62.29 65.51 62.58 84 
85 66.98 62.33 \ 66.75 62.62 66.-52 62.91 66.29 63.20 85 
86 67.77 62.95 67.04 63.24 67.30 63.04 67.07 63.83 86 
87 68.56 63.56 68.32 63.86 68.09 54.16 67.85 54.46 87 
88 69.34 ~~I 69.11 54.48 68.87 54.78 68.63 65.08 88 
89 70.13 69.89 65.10 69.66 65.40 69.41 65.71 89 
90 70.92 65. 41 , 70.68 65.72 70.43 56.03 70.19 56.33 90 

I 

91 7l.71 56.03 71.46 56.34 71.22 56.66 70.97 56.96 91 
92 72.60 56.64 72.26 56.96 72.00 ffl.27 71.76 67.58 92 
93 73.29 57.26 ' 73.03 57.58 72.78 ffl.89 72.63 58.21 93 
94 74.07 ffl.87 73.82 58.19 73.67 58.52 73.31 58.84 94 
96 74.86 58.49 74.61 58.81 74.35 liD. 14 74.09 liD. 46 95 
96 7&.66 IiD.I0 i 7&.39 69.43 7&.13 1iII.76 74.87 60.09 96 
97 76.44 1iII.72 76.18 60.06 7&.91 60.38 7&.66 60.71 97 
98 7'1.23 60.33 76.96 60.67 76.70 61.01 76.43 61.34 98 
99 78.01 60.95 I 77.76 61.29 77.4!! 61.63 77.21 61.97 99 

I 100 78.80 61. ffl , 78.63 61.91 78.26 62.26 77.99 62.1i11 100 

----i----------------

j Dep. I Lat. Dep. Lat. Dep. Lat. Dep. Lat. J I 

A 52·. 51~·. il 61~·. 51,,°. is 
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TABLB f.-TRAVERSE TABLE. 

!I 

, 
II l::I 39·. 39~·. 39~·. ~ .. l::I 

f 
!a: 

Lat. Dep. Lat. Dep. Lat. Dep. i Lat. Dep. ~ 
!l 

-------------- ----
I 0.78 0.63 0.77 0.63 0.77 0.64 0.77 0.64 1 
2 1.55 1.26 L55 1.27 1.54 1.27 1.54 1.28 2 
3 2.33 1.89 2.32 1.90 2.31 1.91 2.31 L92 3 
4 3.11 2.52 3.10 2.53 3.09 2.54 3.08 2.56 4 
5 3.89 3.15 3.87 3.16 3.86 3.18 3.84 3.20 5 
6 4.66 3.78 4.65 3.80 4.63 3.82 4.61 3.84 6 

: 7 5.44 4.41 5.42 4.43 5.40 4.45 5.38 4.48 7 
8 6.22 5.03 6.20 5.06 6.17 5.09 6.15 5.12 8 
9 6.99 5.66 6.97 5.69 6.94 5.72 6.92 5.75 9 

10 7.77 6.29 7.74 6.33 7.72 6.36 7.69 6.39 10 
i 11 8.55 6.92 8.52 6.96 8.49 7.00 8.46 7.03 11 

12 9.33 7.55 9.29 7.59 9.26 7.63 9.23 7.67 12 
13 10.10 8.18 10.07 8.23 10.03 8.27 9.99 8.31 13 
14 10.88 8.81 10.84 8.86 10.80 8.91 10.76 8.95 14 
15 11.66 9.44 11.62 9.49 11.57 9.54 11.53 9.59 15 
16 12.43 10.07 12.39 10.12 12.35 10.18 12.30 10.23 16 
17 13.21 10.70 13.16 10.76 13.12 10.81 13.07 10.87 17 
18 13.99 11.33 13.94 lL39 13.89 11.45 13.84 11.51 18 
19 14.77 11.96 14.71 12.02 14.66 12.09 14.61 12.15 19 
20 15.54 12.59 15.49 12.65 15.43 12.72 15.38 12.79 20 

I 21 16.32 13.22 16.26 13.29 16.20 13.36 16.15 13.43 21 
22 17.10 13.85 17.04 13.92 16.98 13.99 16.91 14.07 22 
23 17.87 14.47 17.81 14.55 17.75 14.63 17.68 14.71 23 
24 18.65 15.10 18.59 15.18 18.52 15.27 18.45 15.35 24 I 
25 19.43 15.73 19.36 15.82 19.29 15.90 19.22 15.99 25 
26 20.21 16.36 20.13 16.45 20.06 16.54 19.99 16.63 26 
27 20.98 16.99 20.91 17.08 20.83 17.17 20.76 17.26 27 
28 21.76 17.62 21.68 17.72 21.61 17.81 21.53 17.90 28 
29 22.54 18.25 22.46 18.35 22.38 18.45 22.30 18.54 29 
30 23.31 18.88 23.23 18.98 23.15 19.08 23.07 19.18 30 

31 24.09 19.51 24.01 19.61 23.92 19.72 23.83 19.82 31 
32 24.87 20.14 24.78 20.25 24.69 20.35 24.60 20.46 32 
33 25.65 20.77 25.55 20.88 25.46 20.99 25.37 21.10 33 
34 26.42 21.40 26.33 21.51 26.24 21.63 26.14 21.74 34 
35 27.20 22.03 27.10 22.14 27.01 22.26 26.91 22.38 35 
36 27.98 22.00 27.88 22.78 27.78 22.90 27.68 23.02 36 
37 28.75 23.28 28.65 23.41 28.55 23.53 28.45 23.66 37 
38 29.53 23.91 29.43 24.04 29.32 24.17 29.22 24.30 38 
39 30.31 24.54 30.20 24.68 30.09 24.81 29.98 24.94 39 

! 40 31.09 25.17 30.98 25.31 30.86 25.44 30.75 25.58 40 
I 41 31.86 25.80 31.75 25.94 31.64 26.08 31.52 26.22 . 41 ! 42 32.64 26.43 32.52 26.57 32.41 26.72 32.29 26.86 42 I 
I 43 33.42 27.06 33.30 27.21 33.18 27.35 33.06 27.50 43 i 44 34.19 27.69 34.07 27.84 33.95 27.99 33.83 28.14 44 

45 34.97 28.32 34.85 28.47 34.72 28.62 34.60 28.77 45 
46 35.75 28.95 35.62 29.10 35.49 29.26 35.37 29.41 46 
47 36.53 29.58 36.40 29.74 36.27 29.90 36.14 30.05 47 
48 37.30 30.21 37.17 30.37 37.04 30.53 36.90 30.69 48 
49 38.08 30.84 37.95 31.00 37.81 31.17 37.67 31.33 49 
50 38.86 31.47 38.72 31.64 38.58 31.80 38.44 31.97 50 

1------1-------------

i Dep. Lat. 
I 

Dep. Lat. Dep. Lat. Dep. Lat. j 
51°. 5014·· II 5O~o. ~. 

.!I 
~ 

i ~ 
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TABLR '.-TBA.VBR8E TABLE. 

39°. 

Ii Let Dep. 

51 
52 

59 
60 

61 
62 

68 
69 
70 

71 

77 
78 
79 
80 

86 
87 
88 
89 
90 

95 
96 
97 
98 
99 

100 

39.63 
40.41 
1.19 
1.97 

42.74 
43.52 
44.30 
5.07 

45.85 
46.63 

47.41 
48.18 
48.96 
441.74 
00.51 
1.29 

62.07 
62.85 
53.62 
64.40 

56.18 
55.95 
56.73 
7.51 

58.29 
59.06 
59.84 
60.62 
61.39 
62.17 

32.10 
32.72 
33. 
33. 
34. 
35. 
35. 
36. 
~.13 
37.76 

38.39 
39.02 
39. 
40. 
40. 
41. 
42. 
42.79 
43.42 
44.05 

44.68 
45. 
45. 
46. 
47. 
47. 
48.46 
49.09 
49.72 
00.35 

62. 95 00. 
63.73 51. 
64.00 62. 
65.28 62. 
66.06 53. 
66.83 M.12 
67.61 M.75 
68.39

1 

55.38 
00.17 56.01 
00.94 56.64 

O. 7200 I 57. 
1. 57. 
2.71 58. 
3.05 59. 

73.83 59.7 I 
74.61 60.41 
75.38 61.04 I 
76.16 61.671 
76.94 62.30 
77. 71 62.93 

DeP.j-;:-
51'. II 

39~·. t) 

-g 
Dep'1 Dep. Dep.!i 

39.49 32.71 39.35 32.44 39.21 32.61 51 
~Z7 ~90 ~~ ~M ~98 ~~ 62 
41 04 33. 53 40 90 33.71 .89 53 

82 34.17 34.35 .53 M 
59 34.80 34.98 5.17 55 
7 3.~. 43 35. 62 . 81 56 
4 36.06 36.26 .45 57 

. 1 36.70 36.89 .09 58 
.00 ~33 &53 ~53 .36 ~73 59 
&45 ~96 &30 ~U &~ ~~ 60 

47.24 
48 01 

9 
56 
4 
1 

88 
52.66 
53.43 
M.21 

64.98 
6 

53 
1 

M 
85 

59.63 
60.40 
61.18 
61.95 

38.60 
39.23 
39.86 
40.49 
41.1a 
41. 76 
42.39 
43.02 I 
43.66

1 
44.29 

44.92 
45.55 
46.19 
46.82 
47.45 
48.09 
48.72 
49.35 
49.98 
00.62 

3 51.25 
00 51.88 
71 62.51 
5 53.15 
2 53.78 

66. fiO M.41 
67.37 55.05 
68.15 55.68 
68.92 56.31 
00.70 56.94 

7 57.58 
24 58.21 
02 58.84 

9 59.47 
• 7 60.11 

74.34 60.74 
75.12 61.37 
75.89 62.01 
76.66 62.64 
7744 63.71 

Lat. 

~'. 

47.07 
4784 

62.47 
53.24 
M.Ol 

04.79 

59.42 
60.19 
60.96 
61.73 

66.36 
67.13 
67.90 
68.67 
00.45 

74.08 
74.85 
75.62 
76.39 
77 16 

38.80 
39.44 
40.07 
40.71 
41.35 
41.98 
42.62 
43.25 
43.89 
44.53 

45.16 
45.80 
46.43 
47.07 
47.71 
48.34 
48.98 
49.61 
oo.~ 
00.89 

51.62 
62.16 
62.79 
53.43 
64.07 
M.70 
55.34 
55.97 
56.61 
57.~ 

57.88 
58.62 
59.16 
59.79 
60.43 
61.06 
61. 70 
62.34 
62.97 
63. 61 

Lat. 

OO~·. 

46.90 
4767 

62.28 
53.05 
53.82 

64.59 

59.20 
59.97 
60.74 
61.51 

66.12 
66.89 
67.66 
68.43 
00.20 

73.81 
74.58 
75.35 
76.12 
76.88 

39.01 
39.65 

.28 

.92 
1.56 
2.20 
2.84 

43.48 
44.12 
44.76 

45.40 
.04 

6.68 
7.32 
7.96 
8.60 

49.24 
49.88 
00.62 
61.16 

1.79 
2.43 

.07 

.71 

.35 
M.99 
5.~.63 
56.71 
56.91 
57.56 

61 
62 
63 
64 
65 
66 
67 
68 
00 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

.19 91 

.83 92 

.47 93 

.11 94 

.75 95 
61.39 96 
(;2.03 97 
62.67 98 
63.30 99 
63.94 100 

Digiti" )gle 



'fDU 4.-'1'JU.HUB 'fDU. 

t::j ~o. 
I 
~ .. _0. 

I tJ 40°. 
S; S; 

J - J Lat. Dep. Lat. Dep. Lat. Dep. Let. Dep. 

--i-------
I 0.77 O.M 0.76 0.65 0.76 0.65 0.76 0.65 1 
2 1.53 1.29 1.53 1.29 1.52 1.30 1.52 1.31 2 
3 2.30 1.93 2.29 1.114 2.28 1.96 2.27 1.96 3 
4 3.06 2.57 3.05 2.58 3.04 2.60 3.03 2.61 4 
5 3.83 3.21 3.82 3.23 3.80 3.25 3. 79 3.26 5 
6 .. 60 3.86 4.58 3.88 .. 56 3.90 .. 55 3.92 6 
7 5.36 .. 50 5.34 .. 52 5.32 .. 55 5.30 .. 57 7 
8 ~~I 5.14 6.11 5.17 6.08 5. :in 6.06 5.22 8 
9 5.79 6.87 5.82 6.84 5.85 6.82 5.87 9 

10 7.66 6.43 7.63 6.46 7.60 6.49 7.58 6.53 10 

11 8.43 7.07 8.40 7.11 8.36 7.14 8.33 7.18 11 
12 9.19 7.71 9.16 7.75 9.12 ~l: I 9.09 7.83 12 
13 9.96 8.36 9.92 8.40 9.89 9.85 8.49 13 
14 10.72 9.00 10.69 9.05 10.65 9.09 10.61 9.14 14 
15 11.49 9.M 11.45 9.69 11.41 9.74 11.36 9.79 15 
16 12.26 10.28 12.21 10.34 12.17 10.39 12.12 10.44 16 
17 13.02 10.93 12.97 10.98 12.93 11.04 12.88 11.10 17 
18 13.79 11.57 13.74 11.63 13.69 11.69 13.M 11.75 18 
19 1 .. 55 12.21 1 .. 50 12.28 14.45 12.34 1 .. 39 12.40 19 
:in 15.32 12.86 15.26 12.92 15.21 12.99 15.15 13.06 :in 

21 16.09 13.50 16.03 13.57 15.97 13.M 15.91 13.71 21 
22 16.85 1 .. 14 16.79 1 .. 21 16.73 14.29 16.67 1 .. 36 22 
23 17.62 1 .. 78 17.55 1 .. 86 17.49 14.114 17.42 15.01 23 
24 18.39 15.43 18.32 15.51 18.25 15.59 18.18 15.67 24 
25 19.15 16.07 19.08 16.15 19.01 16.24 18.114 16.32 25 
26 19.92 16.71 19.84 16.80 19.77 16.89 111.70 16.97 26 
27 :in. 68 17.36 :in. 61 17.45 :in. 53 17.54 :in. 45 17.62 27 
28 21.45 18.00 21.37 18.09 21.29 18.18 21.21 18.28 28 
29 22.22 18.M 22.13 18.74 22.05 18.83 21.97 18.93 29 
30 22.98 19.28 22.90 19.38 22.81 19.48 22.73 111.58 30 

31 23.75 19.93 23.66 :in. 03 23.57 :in. 13 23.48 :in. 24 31 
32 24.51 :in. 57 24.42 :in. 68 24.33 20.78 24.24 :in. 89 32 
33 25.28 2L21 25.19 21.32 25.09 21.43 25.00 21.54 33 
34 26.05 21.85 25.95 21.97 25.85 22.08 25.76 22.19 34 
35 26.81 22.50 26.71 22.61 26.61 22.73 26.51 22.85 35 
36 27.58 23.14 27.48 23.26 27.37 23.38 27.27 23.50 36 
37 28.34 23.78 28.24 23.91 28.14 24.03 28.03 24.15 37 
38 29.11 24.43 29.00 24.55 28.90 24.68 28.79 24.80 38 
39 29.88 25.07 I 29.77 25.:in 29.66 25.33 29.55 25.46 39 
40 3O.M 25.71 30.53 25.84 30.42 25.98 30.30 26.11 I 40 

41 
31.41 1 

26.35 31.29 26.49 31.18 26.63 31.06 26.76 41 
42 32.17 27.00 32.06 27.14 31.94 27.28 31.82 27.42 42 
43 32.94 27.M 32.82 27.78 32.70 27.93 32.58 28.07 43 
44 33.71 28.28 33.58 2843 33.46 28.58 33.33 28.72 44 
45 34.47

1 
28.93 34.35 29.08 34.22 29.23 34.09 29.37 45 

i 46 35.24 29.57 35.11 29.72 34.98 29.87 34.85 30.03 46 

I 
47 

~ 
30.21 35.87 30.37 35.74 30.52 35.61 30.68 47 

48 36.77 30.85 36.64 31.01 36.50 31.17 36.36 31.33 48 
I 49 37.54 31.50 37.40 31.66 37.26 31.82 37.12 31.99 49 

50 38.30 32.14 38.16 32.31 38.02 32.47 37.88 32.64 50 

-- -----I-

i Dep. Let. Dep. Lat. Dep. Lat. Dep. Lat. g 

50·. _D. 4lijiD. 49UD• 
i 

~ ~ 

88 
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TABLB BLB. 

400. I 40Y 

t. Dep. Lat. Dep. 

-------- ------ ------
51 39.07 32.78 38.92 32.95 38.78 33.12 
52 39.83 33.42 39.69 33.60 39.M 33.77 
53 40.60 34.07 40.45 34.24 40.30 34.42 
M 41. 37 34.71 41. 21 34.89 41.06 35.07 
55 42.13 35.35 41. 98 35.M 41.82 35.72 
56 42.90 36.00 42.74 36.18 42.58 36.37 
57 43.66 36.64 43. SO 36.83 43.34 37.02 
58 44.43 37.28 44.27 37.48 44.10 37.67 

20 37.92
1 

45.03 38.32 
96 38.57 45.79 38.97 

73 39.21 46.56 39.62 
49 39.85 47.32 40.27 
26 40. SO 48.m 4().92 
03 41.14 48.85 41.56 
79 41.78 49.61 42.21 
56 42.42 SO. 37 42.86 
32 43.07 51.14 43.51 

68 52.09 43.71 51.90 43.94 51.71 44.16 
69 52.86 44.35 52.66 44.58 52.47 44.81 
70 53.62 45.00 53.43 45.23 53.23 45.46 

71 M.39 45.64 M.19 45.87 53.99 46.11 
72 55.16 46.28 M.95 46.52 M.75 46.76 
73 55.92 46.92 55.72 47.17 55.51 47.41 
74 56.69 47.57 56.48 47.81 56.27 48.06 
75 57.45 48.21 57.24 48.46 57.03 48.71 
76 5822 48.85 58.01 49.11 57.79 49.36 
77 99 49.49 58.77 SO. 01 

75 SO. 14 59.53 50.66 
52 SO. 78 60.30 51.31 
28 51.42 61.06 51.96 

05 52.07 61.82 52.61 
82 52.71 62.59 53.25 
58 53.35 63.35 53.90 
35 53.99 64.11 M.55 
11 M.64 64.87 55.20 

.88 55.28 65.64 

I 

55.85 
87 66.65 55.92 66.40 56.21 00.16 56. SO 
88 67.41 56.57 67.16 56.86 66.92 57.15 
89 68.18 57.21 67.93 57.51 67.68 57.80 
90 68.94 57.85 68.69 58.15 68.44 58.45 

91 69.71 58.49 69.45 58.80 

~:~I 
59.10 

92 70.48 59.14 7<l22 59.44 59.75 
93 71.24 59.78 70.1l8 60.09 70.72 60.40 
94 72.01 60.42 71.74 60.74 71.48 61.05 
95 72.77 61.06 72.51 61.38 72.24 61.70 

M 61.71 73.27 62.35 
31 62.35 74.03 63.00 
07 62.99 74.80 63.65 
84 63.64 75.56 64.30 
60 64.28 76.32 64.94 

--- --- ---
p. Lat. Dep. Lat. 

I ~ I 
SOo. 4~0. II 49~0. 

I 

89 

~o. 

Lat. De 

------
38.64 33.29 
39.39 33.94 
40.15 34.60 
40.91 35.25 
41.67 35.90 
42.42 36.55 
43.18 37.21 
43.94 37.86 
44.70 38. 
45.45 39. 

46.21 39. 
46.97 40. 
47.73 41. 
48.48 41. 
49.24 42-
SO. 00 43. 
SO. 76 43. 
51. 51 44.39 
52.27 45.04 
53.03 45.69 

53.79 46.35 
M.M 47.00 
55.30 47.55 
56.06 48.30 
56.82 48.96 
57.57 49.61 
58.33 SO. 
59.09 SO. 
59.85 51. 
60.61 52. 

I 
61.36 52. 
62.12 53. 
62.88 M. 
63.64 54. 
64.39 55. 
65.15 

56. I 65.91 56.79 
66.67 57.44 
67.42 58.10 
68.18 58.75 

68.94 59.40 
69.70 60.05 
70.45 60.71 
71.21 61.36 
71.97 62.01 
72.73 62. 
73.48 63. 
74.24 63. 
75.00 64. 
75. 76 65-

------
I 

Dep. La 
I 

I 4~0. I 

51 
52 
53 
M 
55 
56 
57 
58 

68 
69 
70 

71 
72 
73 
74 
75 
76 

87 
88 
89 
90 

91 
92 
93 
94 
95 

.!I 
~ 



TDLB f.-TunaB TABU. 

410• 41~0. 41~0. 41,,0. 

Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. 

--·I-----f---II----------- ---1----1----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
]7 
18 
19 
20 

0.75 
1.51 
2.26 
3.02 
3.77 
4.53 
5.28 
6.04 
6.79 
7.55 

8.30 
9.06 
9.81 

10.57 
11.32 
12.08 
12.83 
13.53 
14.34 
15.09 

21 15.85 
22 16.60 
23 17.36 
24 18.11 
26 18.87 
26

1

19.62 
27 20.38 
28 21.13 
29 21.89 
30 22.64 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

23.40 
24.15 
24.91 
26.66 
26.41 
27.17 
27.92 
28.68 
29.43 
30.19 

30.94 
31.70 
32.46 
33.21 
33.96 
34.72 
35.47 
36.23 
36.98 
37.74 

0.66 
1.31 
1.97 
2.62 
3.28 
3.94 
4.59 
5.26 
5.90 
6.56 

7.22 
7.87 
8.53 i 
9.18 
9.84 , 

10.50 ' 
11.15, 
11.81 ' 
12.47 
]3.12 

13.78 
14.43 
15.09 
]5.75 
16.40 
17.06 
17.71 
18.37 
19.03 
19.68 

20.34 
20.99 
21.65 
22.31 
22.96 
23.62 
24.27 
24.93 
26.59 
26.24 

26.90 
27.55 
28.21 
28.87 
29.52 
30.]8 
30.83 
31.49 
32.15 
32.80 

0.75 
1.50 
2.26 
3.01 
3.76 
4.51 
5.26 
6.01 
6.77 
7.52 

8.27 
9.02 
9.77 

10.53 
11.28 
12.03 
12.78 
13.53 
14.28 
15.04 

15.79 
16.M 
17.29 
]8.04 
]8.80 
19.55 
20.30 
21.05 
21.80 
22.56 

23.31 
24.06 
24.81 
26.56 
26.31 
27.07 
27.82 
28.57 
29.32 
30.07 

30.83 
31.53 
32.33 
33.08 
33.83 
34.53 
35.34 
36.09 
36.84 
37.59 

0.66 
1.32 
1.98 
2.64 
3.30 
3.96 
4.62 
5.27 
5.93 
6.59 

7.26 I 
7.91 I 
8.57 
9.23 I 
lX:~ I 
11.21 I: 
11.87 

~~:~ I 
13.85 
14.51 
15.16 
15.82 
16.48 
17.14 
17.80 
18.46 
19.12 
19.78 

20.44 
21.10 
21.76 
22.42 
23.08 
23.74 
24.40 
26.06 
26.71 
26.37 

27.03 
27.69 
28.35 
29.01 
29.67 
30.33 
30.99 
31.65 
32.31 
32.97 

0.75 
1.50 
2.26 
3.00 
3. 74 
4.49 
5.24 
5.99 
6.74 
7.49 

8.24 
8.99 
9.74 

10.49 
11.23 
11.98 
12.73 
13.48 
14.23 
14.98 

15.73 
16.48 
17.23 
17.97 
18. 72 
19.47 
20.22 
20.97 
21.72 
22.47 

23.22 
23.97 
24.72 
26.46 
26.21 
26.96 
27.71 
28.46 
29.21 
29.96 

30.71 
31.46 
32.21 
32.95 
33.70 
34.45 
35.20 
35.95 
36.70 
37.46 

0.66 
1.33 
1.99 
2.65 
3.31 
3.98 
4.64 
5.30 
5.96 
6.63 

7.29 
7.95 
8.61 
9.28 
9.94 

10.60 
11.26 
11.93 
12.59 
13.26 

~~:: I 15.24 
15.90 
16.57 , 

17.23 'I' 17.89 
18.55 
19.22 
19.88 

2O.M 
21.20 
21.87 
22.53 
23.19 
23.85 
24.52 
26.18 
26.84 
26.50 

27.17 
27.83 
28.49 
29.16 
29.82 
30.48 
31.14 
31.81 
32.47 
33.13 

0.75 
1.49 
2.24 
2.98 
3.73 
4.48 
5.22 
5.97 
6.71 
7.46 

8.21 
8.95 
9.70 

10.44 
11.19 
11.91 
12.68 
13.43 
14.18 
14.92 

15.67 
16.41 
17.]6 
17.91 
18.65 
19.40 
20.14 
20.89 
21.64 
22.38 

23.13 
23.87 
24.62 
26.37 
26.11 
26.86 
27.60 
28.35 
29.10 
29.84 

30.59 
31.33 
32.08 
32.83 
33.6'1 
34.32 
35.06 
35.81 
36.56 
37.30 

0.67 
1.33 
2.00 
2.66 
3.33 
4.00 
4.66 
5.33 
5.99 
6.66 

7.32 
7.99 
8.66 
9.32 
9.99 

10.65 
11.32 
11.99 
12.~ 
13.32 

13.98 
14.65 
15.32 
15.98 
16.65 
17.31 
17.98 
18.64 
19.31 
19.98 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 ! 
lli 
12 
13 
14 
15 
16 ! 
17 I 
18 
19 
20 

21 
22 

~I 
~! 

~I 
20.641 31 21.31 32 
21.97 33 
22.64 34 
23.31, 35 

~:I ~ 
26:30 I :: 

::1' : 27.97 42 
28.63 43 
29.30 44 
29.97 46 
30.63 46 I! 

31.30 47 
31.96 48 
32.63 49 
33.29 50 

j Dep. Lat. Dep. Lat. Dep. Lat. I Dep. Lat. 

�----~----II----~----·II---~-----II----~----I 
~o. I ~ .. 

----- -'-------"------"--------"------'--~ 
A 490 • ~o. 
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UBLB f.-TJtA YEBSB TABLB. 

t::I 410. 41~0. 41~~·. 41~0. t::I 

f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. t 
----------------------

51 38.49 33.411 38.34 33.63 38.20 33.79 38.05 33.96 51 
52 39.24 34.12 39.10 34.29 38.95 34.411 38.79 34.63 52 
53 40.00 34.77 39.85 34.95 39.69 35.12 39.54 35.29 53 
54 40.76 35.43 40.60 36.60 40.44 35.78 40.29 35.96 54 
65 41.61 36.08 41.35 36.26 41.19 36.44 41.03 36.62 65 
56 42.26 36.74 42.10 36.92 41.94 37.11 41.78 37.29 56 
57 43.02 37.40 42.85 37.68 42.69 37.77 42.53 37.96 57 
58 43.77 38.05 43.61 38.24 43.44 38.43 43.27 38.62 58 
59 44.53 38.71 44.36 38.90 44.19 39.09 44.02 39.29 59 
60 45.28 39.36 45.11 39.56 44.94 39.76 44.76 39.95 60 

61 46.04 40.02 45.86 40.22 45.69 40.42 45.51 40.62 61 
62 46.79 40.68 46. 61 40.88 46.44 41.08 46.26 41.28 62 
63 47.65 41.33 47.31 41.54 47.18 41.75 47.00 41.95 63 
64 48.30 41.99 48.12 42.20 47.93 42.41 47.75 42.62 64 
65 49.06 42.64 48.87 42.86 48.68 43.07 48.49 43.28 65 
66 49.81 43.30 49.62 43.52 49.43 43.73 49.24 43.95 66 
67 60.57 43.96 50.37 44.18 50.18 44.40 49.99 44.61 67 
68 51.32 44.61 51.13 44.84 50.93 45.06 50.73 45.28 68 
69 52.07 45.27 51.88 45.49 51.68 45.72 51.48 45.95 69 
70 52.83 45.92 52.63 46.1ll 52.43 46.38 52.22 46.61 70 

71 53.58 46.58 53.38 46.81 53.18 47.05 52.97 41.28 71 
72 54.34 47.24 54.13 47.47 53.92 47.71 53.72 47.94 72 
73 65.09 41.89 54.88 48.13 54.61 48.37 54.46 48.61 73 
74 65.85 48.65 65.114 48.79 55.42 49.03 55.21 49.28 ..; 74 
75 56.60 49.20 56.39 49.45 56.11 49.70 65.95 . 49.94 75 
76 67.36 49.86 57.14 50.11 56.92 50.36 66.70 50.61 76 
77 68.11 50.62 51.89 50.77 67.67 51.02 57.45 51.21 77 
78 68.87 61.17 68.64 61.43 58.42 51.68 58.19 51.94 78 
79 69.62 51.83 69.40 52.09 69.17 62.35 58.94 62.60 79 
80 60.38 52.48 6O.1ll 52.75 69.92 53.01 59.68 53.27 80 

81 61.13 53.14 60.90 53.41 60.67 53.67 60.43 53.94 81 
82 61.89 53.80 61.65 54.07 61.41 54.33 61.18 54.60 82 
83 62.64 54.45 62.40 64.73 62.16 65.00 61.92 65.27 83 
84 63.40 65.11 6.1.1ll 65.39 62.91 65.66 62.67 65.93 84 
85 64.1ll 65.77 63.91 1i6.04 63.66 56.32 63.41 56.60 85 
86 64.91 56.42 64.66 56.70 64.41 56.09 64.16 57.27 86 
87 611.66 57.08 65.41 57.36 65.16 57.65 114.91 57.93 87 
88 66.41 57.73 66.16 68.02 65.91 58.31 65.65 58.60 88 
89 67.17 58.39 66.91 68.68 66.66 58.97 66.40 69.26 89 
90 6'1.92 59.05 67.67 69.34 61.41 59.64 67.1ll 59.93 90 

91 68.68 59.10 68.42 60.00 68. lIS 60.30 67.89 00.60 III 
112 69.43 60.36 00.17 60.66 68.90 60.96 68.64 61.26 92 
93 70.19 61.01 00.92 61.32 00.65 61.62 69.38 61.93 93 
94 70.94 61.67 70.67 61.118 70.40 62.29 70.13 62.59 94 
95 71.70 62.33 71.43 62.64 71.15 62.95 70.88 63.26 95 
96 72.45 62.911 72.18 63.30 71.90 113.61 71.62 63.112 96 
97 73.21 63.64 72.93 63.96 72.M 64.27 72.37 64.59 97 
118 73.96 64.29 73.68 64.62 73.40 64.94 73.11 65.26 118 
99 74.72 64.95 U.43 65.28 74.15 65.60 73.86 65.112 99 

100 75.47 65.61 75.18 65.93 74.90 60.26 74.61 66.59 100 

--I----- --

I Dep. Lat. Dep. Lat. Dep. Lat. I Dep. I.at. i I , 
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BLB t.- E TABLB 

I 
t::I 420. 

II 

42~0. 

II 

42~0. 

II 
42~o. t::I 

I i 
IE 

Lat. De Lat. De Lat. Dep. Lat I Dep. I 
--- --- ---

0.74 0.74 0 74 0.68 0.68 
1.49 1.48 1 47 1.35 1.36 

I 
2.23 2.22 2. 

I 

21 2.03 2.04 3 
4 2.97 2.68 2.96 2.69 2.95 2.70 2.94 2.72 4 
5 3.72 3.35 3.70 3.36 3.69 3.38 3.67 3.39 5 
6 4.46 4.01 4.44 4.03 4.42 4.05 4.41 4.07 6 
7 5.20 4.68 5.18 4.71 IU6 4.73 5.14 4.75 7 

I 8 5.95 535 5.92 538 590 5.40 587 5.43 8 
6.69 6.66 64 6.08 6.11 
7.43 7.40 37 6. 76 6.79 

8.17 8.14 7 11 7.43 7.47 
8.92 8.88 8. 85 8.11 8.15 

13 9.66 8. 70 9.62 8.74 9.58 8.78 9.55 8.82 13 
14 10.40 9.37 10.36 9.41 10.32 9.46 10.28 9.50 14 
15 11.15 10.04 11.10 10.09 11.06 10.13 11.01 10.18 15 
16 11.89 10.71 11.84 lO.76 11.80 10.81 11.75 10.86 16 
17 12.63 11.38 12.58 11.43 12.53 11.49 12.48 11.54 17 

13.38 13.32 12 27 12.16 12.22 
14.12 14.06 12 01 12.84 12.90 
14.86 14.80 13 75 13.51 13.58 

15.61 15.54 1 48 14.19 14.25 
22 16.35 14.72 

I 

16.28 14.79 16.22 14.86 16.16 14.93 22 
23 17.09 15.39 17.03 15. 46 16.96 15.54 16.89 15.61 23 
24 17.84 16.06 17.77 16.14 17.69 16.21 17.62 16.29 24 
25 18.58 16.73 18.51 16.81 18.43 16.89 18.36 16.97 25 
26 19.32 17.40 19.25 17.48 19.17 17.57 19.09 17.65 26 

20.06 19.99 18 91 18.24 18.33 
20.81 20.73 18 64 18. 92 19.01 
21.55 21. 47 19 38 19.59 19.69 
22.29 22.21 20 12 20.27 20.36 

31 23.04 20.74, 22.95 20.84 22.86 20.94 22.76 21.04 31 
32 23.78 21.41 I 23.69 21.52 23.59 21.62 23.50 21.72 32 
33 24.52 22.08 24.43 22.19 24.33 22.29 24.23 22.40 33 
34 25.27 22.75 25.17 22.86 25.07 22.97 24.97 23.08 34 
35 26.01 23.42 25. 91 23.53 25.80 23.65 25.70 23.76 35 

26.75 26.65 24 54 24.32 24.44 
27.50 27.39 24 28 25.00 25.12 
28. 24 28.13 25 02 25.67 25. 79 . 
28.98 28.87 26 75 26.35 26.47 
29.73 29.61 26 49 27.02 27.15 

41 30.47 27.43 30.35 27.57 30.23 27.70 30.11 27.83 41 I 42 31. 21 28.10 I 31.09 28. 24 30.97 28.37 30.84 28.51 42 
43 31.96 28.77 31.83 28. 91 31.70 29.05 31.58 29.19 43 

! 44 32.70 29.44 32.57 29.58 32.44 29.73 32.31 29.87 44 
33.44 33.31 30 18 30.40 30.55 
34.18 34.05 30 91 31.08 31. 22 
34.93 34.79 31 65 31.75 31.90 
35.67 35.53 32 39 32.43 32.58 
36.41 36.27 3 13 33.10 33.26 

--
37.16 . I 37.01 33. 86 33.78 I 33.94 _I 

j Dep. ~ Dep. Lat. 1-;;:- Lat. I Dep. I Lat. J I 
48 4~o. 47}i°. ~'. 

---
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TABLE 4.-TKAVIliB811i TABLB. 

J 

I;:j 42°, 42~', 42~·. ~'. I;:j 
iii' 

f I Lat. Dep. Lat, Dep. Lat. Dep. Lat. Dep. 

---------------------
III 37.90 34.13 37.71l 34.29 37.60 34.46 37.45 34.62 III 
62 38.64 34.79 38.49 34.96 38.34 35.13 38.18 35.30 62 
63 39.39 35.46 39.23 35.64 39.08 35.81 38.92 . 35.98 63 
04 40.13 36.13 39.97 36.31 39.81 36.48 39.65 36.66 04 
55 40.87 36.80 40.71 36.98 40.55 37.16 40.39 37.33 55 
56 41.62 37.47 41.45 37.65 41.29 37.83 41.12 38.01 56 
57 42.36 38.14 42.19 38.32 42.02 38.51 41.86 38.69 07 
08 43.10 38.81 42.93 39.00 42.76 39.18 42.59 39.37 08 
59 43.85 39.48 43.67 39.67 43.50 39.86 43.33 40.05 59 
60 44.59 40.15 44.41 40.34 44.24 40.04 44.06 40.73 60 

61 45.33 40.82 45. III 41.01 44.97 41.21 44.79 41.41 61 
62 46.07 41.49 45.89 41.69 45.71 41.89 41l.63 42.09 62 
63 46.82 42.16 46.63 42.36 46.45 42.56 46.26 42.76 63 
64 47.56 42.82 47.37 43.03 47.19 43.24 47.00 43.44 64 
65 48.30 43.49 48.11 43.70 47.92 43.91 47.73 44.12 65 
56 49.05 44.16 48.85 44.38 48.66 44.59 48.47 44.80 66 
67 49.79 44.83 49.59 45.05 49.40 45.26 49.20 45.48 67 
68 50.63 45.50 50.33 45.72 50.13 45.94 49.93 46.16 68 
69 Ill. 28 46.17 51.08 46.39 50.87 46.62 00.67 46.84 69 
70 62.02 46.84 Ill. 82 47.07 51.61 47.29 51.40 47.62 70 

71 62.76 47. III 62.56 47.74 62.35 47.97 62.14 48.19 71 
72 63.51 48.18 63.30 48.41 63.08 48.64 62.87 48.87 72 
73 04.25 48.85 04.04 49.08 63.82 49.32 63.61 49.55 73 
74 04.99 49.52 04.78 49.76 04.56 49.99 04.34 50.23 74 
75 55.74 50.18 55.52 00.43 55.30 00.67 55.07 50;91 75 
76 56.48 00.85 56.28 51.10 56.03 51.34 55.81 Ill. 59 76 
77 1l7.22 51.52 57.00 51.77 56.77 52.02 56.04 52.27 77 
78 57.97 52.19 57.74 52.44 1l7.51 52.70 57.28 62.95 78 
79 li8.71 52.RII 08.48 63.12 08.24 63.37 08.01 53.63 79 
80 59.45 63.63 59.22 63.79 08.98 04.05 li8.75 54.30 80 

81 60.19 04.20 59.96 04.46 59.72 54.72 59.48 04.98 81 
82 60.94 04.87 60.70 55.13 60.46 55.40 60.21 55.66 82 
83 61.68 55.04 61.44 55.81 61.19 56.07 60.90 56.34 83 
84 62.42 56.21 62.18 56.48 61.93 56.75 61.68 07.02 84 
85 63.17 56.88 62.92 57.15 62.67 57.43 62.42 57.70 85 
86 63.91 57.55 63.66 57.82 63.41 08.10 63.15 li8.38 86 
87 64.65 li8.21 64.40 08.50 64.14 08.78 63.89 59.06 87 
88 65.40 08.88 65.14 59.17 64.88 59.45 64.62 59.73 88 
89 66.14 59.55 65.88 59.84 65.62 60.13 65.35 60.41 89 
90 66.88 60.22 66.62 60.51 66.35 60.80 66.09 61.09 90 

91 67.63 60.89 67.36 61.19 67.09 61.48 66.82 61.77 91 
92 68.37 61.56 68.10 61.86 67.83 62.15 67.56 62.45 92 
93 69.11 62.23 68.84 62.63 68.57 62.83 68.29 63.13 93 
94 69.86 62.90 69.08 63.20 69.30 63.51 69.03 63.81 94 
95 70.60 63.57 70.32 63.87 70.04 64.18 69.76 64.49 95 
96 71.34 64.24 71.06 64.55 70.78 64.86 70.49 65.16 96 
97 72.09 64.91 71.80 65.22 71.62 65.63 71.23 65.84 97 
98 72.83 65.57 72.04 65.89 72.25 66.21 71.96 66.52 98 
99 73.57 66.24 73.28 66.56 72.99 66.88 72.70 67.20 99 

100 74.31 66.91 74.02 67.24 73.73 67.56 73.43 67.88 100 

--
Dep. I Lat. 

-----------------

I DejI. Lat. Dep. Lat. Dep. Lat. g 
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TABLB 4.-TBAVEB8E TABLB. 

t::I 430• 43~0. 43~0. I 43~0. t::I 
FE I f Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. !D 

-------- ------ ---
I 0.73 0.68 0.73 0.69' 0.73 0.69 0.72 o.m 1 
2 1.46 1.36 1.46 1.37 1.45 1.38 1.44 1.38 2 
3 2.19 2.05 2.19 2.06 2.18 2.07 2.17 2.07 3 
4 2.93 2.73 2.91 2.74 2.00 2. 75 2.89 2.77 4 
5 3.66 3.41 3.64 3.43 3.63 3.44 3.61 3.46 5 
6 4.39 4.09 4.37 4.11 4.35 4.13 4.33 4.15 6 
7 1i.l2 4.77 5.10 4.!lI 5.08 4.82 5.06 4.84 7 
8 5.85 5.46 5.83 5.48 5.80 5.51 5.78 5.53 '8 
9 6.58 6.14 6.56 6.17 6.53 6.20 6.50 6.22 9 

10 7.31 6.82 7.28 6.85 7.25 6.88 7.22 6.92 10 

11 8.04 7.50 8.01 7.54 7.98 7.57 7.95 7.61 11 
12 8.78 8.18 8. 74 8.22 8.70 8.211 8.67 8.30 12 
13 9.51 8.87 9.47 8.91 9.43 8.95 9.39 8.99 13 
14 10.24 9.55 10.20 9.59 10.16 9.64 10.11 9.68 14 
15 10.97 10.23 10.93 10.28 10.88 10.33 10.84 10.37 15 
16 11.70 10.91 11.65 10.96 11.61 11.01 11.56 11.06 16 
17 12.43 11.59 12.38 11.65 12.33 11.70 12.28 11.76 17 
18 13.16 12.28 13.11 12.33 13.06 12.39 13.00 12.45 111 
19 13.00 12.96 13.84 13.02 13.78 13.08 13.72 13.14 19 
20 14.63 13.64 14.57 13.70 14.51 13.77 14.45 13.83 20 

21 15.36 14.32 15.30 14.39 15.23 14.46 15.17 14.52 21 
22 16.09 15.00 16.02 15.07 15.96 15.14 15.89 15.21 22 
23 16.82 15.69 16.75 15.76 16.68 15.83 16. 61 15.00 23 
24 17.5.~ 16.37 17.48 16.44 17.41 lfi.52 17.34 16.60 24 
25 18.28 17.05 18.21 17.13 18.13 17.21 18.06 17.29 25 
26 19.02 17.73 18.94 17.81 18.86 17.00 18. 78 17.98 26 
27 19.75 18.41 19.67 18.50 19.59 18. 59 19.50 18.67 27 
28 20.48 19.10 20.39 19.19 20.31 19.27 20.23 19.36 28 
29 21.21 19.711 21.12 19.1'7 21.04 19.96 20.95 20.05 29 
30 21.94 20.46 21.85 20.56 21.76 20.65 21.67 20.;5 30 

31 22.67 21.14 22.5S 21.24 22.49 21.34 22.39 21.44 31 
32 23.40 21.82 23.31 21.93 23.21 22.03 23.12 22.13 32 
33 24.13 22.51 24.04 22.61 23.94 22.72 23.84 22.82 33 
34 24.87 23.19 21.i6 23.30 24.66 23.40 24.56 23.51 34 
35 25.60 23.87 25.49 23.98 2.5.39 24.09 I 25.28 24.20 35 
36 26.33 24.55 211.22 24.67 26.11 24.78 26.01 24.89 36 
37 27.06 2.~. 23 26.95 25.3.5 26.84 25.47 26.73 25.59 37 
38 27.79 25.92 27.68 26.04 27.56 26.16 27.45 26.28 38 
39 28.52 26.60 28. 41 26.72 28.29 26.85 28.17 26.97 39 
40 29.25 27.28 29.13 27.41 29.01 27.53 28.89 27.66 40 

41 29.99 27.96 29.86 28.09 29.74 28.22 29.62 28.35 41 
42 30.72 28.64 30.59 28.78 30.47 28.91 30.34 29.04 42 
43 31.45 29.33 31.32 29.46 31.19 29.60 31.06 29.74 43 
44 32.18 30.01 32.05 30.15 31.92 30.29 31.78 30.43 44 
45 32.91 3O.m 32.78 30.83 32.64 30.98 32.51 31.12 45 
46 33.64 31.37 33.51 31. 62 33.3i 31.66 33.23 31.111 46 
47 34.37 32.05 34.23 3220 34.09 32.35 33.95 32.50 47 
48 35.10 32.74 34.96 32.89 34.82 33.04 34.67 33.19 48 
49 35.84 33.42 35.69 33.57 35.54 33.73 35.40 33.88 49 
50 36.57 34.10 36.42 34.26 36.27 34.42 36.12 34.58 50 

-------- ------ ------ --------
.; Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. .; 

j " i .!'l 
47". 46~0. I ~o. 46~0. 
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TABLE f.-TRAVERSE TABLE. 

f 
43°. 43~·. 

Ii 
43~·. """,0. t::I 

I 

Iii 
it 

Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. il 
!" ----------------------, 

51 37.30 34.78 37.15 34.94 36.99 35.11 36.84 35.27 61 
52 38.03 35.46 37.88 35.63 37.72 35.79 37.06 35.96 52 
53 38. 76 36.15 38.60 36.31 38.44 36.48 38.29 36.65 53 
64 39.49 36.83 39.33 37.00 39.17 37.17 39.01 37.34 64 
55 40.22 37.51 40.06 37.69 39.90 37.86 39.73 38.03 55 
56 40.96 38.19 40.79 38.37 40.62 38.55 40.46 38.72 56 
57 41.69 38.a7 41.62 39.06 41.35 39.24 41.17 39.42 57 
68 42.42 39.06 42.25 39.74 42.07 39.92 41.90 40.11 68 
59 43.15 40.24 42.97 40.43 42.60 40.61 42.62 40.60 59 
60 43.88 40.92 43. 70 41.11 43.62 41.30 43.34 41.49 60 

61 44.61 41.60 44.43 41.60 44.25 41.99 44.06 42.18 61 
62 46.34 42.28 45.16 42.48 44.97 42.68 44.79 42.87 62 
63 46.08 42.97 46.89 43.17 45.70 43.37 46. 61 43.57 63 
64 46.81 43.65 46.62 43.85 46.42 44.05 46.23 44.28 64 
65 47.64 44.33 47.34 44.54 47.15 44.74 46.95 44.95 65 
66 48.27 45.01 48.07 46.22 47.87 45.43 47.68 45.64 66 
67 49.00 45.69 48.60 45.91 48.60 46.12 48.40 46.33 67 
68 49.73 46.38 49.53 46.59 49.33 46. 81 49.12 47.02 68 
69 50.46 47.06 50.26 47.28 50.05 47.50 49.84 47.71 69 
70 51.19 47.74 50.99 47.96 50.78 48.18 50.67 48. 41 70 

71 51.93 48.42 51.71 48.65 51.50 48.87 51.29 49.10 71 
72 62.66 49.10 52.44 49.33 62.23 49.56 62.01 49.79 72 
73 53.39 49.79 53.17 50.02 62.95 50.25 62.73 50.48 73 
74 54.12 50.47 53.90 50.70 53.68 50.94 53.45 51.17 74 
75 54.85 51.15 54.63 51.39 54.40 51.63 54.18 51.66 75 
76 55.68 51.83 55.36 62.07 55.13 52.31 54.90 52.55 76 
77 56.31 62.51 06.08 62.76 55.85 53.00 55.62 53.25 77 
78 57.05 53.~ 56.81 53.44 06.68 53.69 56.34 53.94 78 
79 57.78 53.88 57.54 64.13 57.30 54.38 57.07 64.63 79 
60 58.51 54.06 58.27 54.81 58.03 55.07 57.79 55.32 60 

81 59.24 55.24 59.00 55.50 68.76 55.76 58. 51 06.01 81 
82 59.97 55.92 59.73 06.19 59.48 56.45 59.23 06.70 82 
83 60.70 56.61 60.45 56.87 60.21 57.13 59.96 57.40 83 
84 61.43 57.29 61.18 57.06 60.93 57.82 60.68 58.09 84 
85 62.17 57.97 61.91 58.24 61.66 58. 51 I 61.40 68.78 85 
86 62.90 58.65 62.64 58.93 62.38 59.~ 62.12 59.47 86 
87 63.63 59.33 63.37 59.61 63.11 59.89 I 62.85 60.16 87 I 
88 64.36 60.02 64.10 60.30 63.83 60.68 I 63.57 60.85 88 
89 65.09 60.70 64.82 60.98 64.56 61.26 1 64.29 61.64 89 
90 65.82 61.38 65.55 61.67 65.28 61.95 65.01 62.24 90 

I 91 66.55 62.06 66.28 62.35 66.01 62.64 65.74 62.93 91 
92 67.28 62.74 67.01 63.04 66.73 63.33 66.46 63.62 92 
93 68.02 63.43 67.74 63.721 67.46 64.02 67.18 64.31 93 
94 68. 75 64.11 68.47 64. 41 I 68.19 64.71 67.90 65.00 94 
95 69.48 64.79 69.~ 65.09 1 68. 91 65.39 68.62 65.69 95 
96 70.21 65.47 69.92 65. 78 I 69.64 66.08 69.35 66.39 96 
97 70.94 00.15 70.65 66.46 70.36 66.77 70.07 67.08 97 
98 71.67 66.84 71.38 67.15 71.09 67.46 70. 79 67.77 98 
99 72.40 67.52 I 72.11 67.83 71.81 68.15 71.51 68.46 99 

I 100 73.14 68.~ 72.84 68. 62 72.54 68.84 72. 24 69. 15 100 

1--------------------
I B Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. r! 

I J 47°. ~'. 46~0. 46~·. ) ! 
I ~ 
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TABL TA.BLE. 

44°. 44~0. 44~0. 4 

Dep. Lat. Dep Lat. Dep. Lat. 
~----- ---- ---- ---- -----

1 0.72 0.69 0.72 
0.70 I 0.71 0.70 0.71 0.70 0.71 0.71 1 

2 1. 44 1.39 1.43 1.40 1.43 1.40 1.42 1.41 1.41 1.41 2 
3 2.16 2.08 2.15 2.09 2.14 2.10 2.13 2.11 2.12 2.12 3 
4 2.88 2.78 2.87 2.79 2.85 2.80 2.84 2.82 2.83 2.83 4 
5 3.60 3.47 3.58 3.49 ' 3.57 3.50 3.55 3.52 3.54 3.54 5 
6 4.32 4.17 4.30 4.19 4.28 4.21 4.26 4.22 4.24 4.24 6 
7 5.04 4.86 5.01 4.88

1 

4.99 4.91 4.97 4.93 4.95 4.95 7 
8 5.75 5.56 5.73 5.58 5.71 5.61 5.68 5.63 5.66 5.66 !l 
9 6.25 6.45 6. 2 6.39 6.34 6.36 9 

6.95 7.16 6. 7.10 7.04 7.07 

7.64 7.88 7. 7.81 7.74 7.78 
8.34 8.60 8.3 8.52 8.45 8.49 
9.03 9.31 9.0 9.23 9.15 9.19 
9.73 10.03 9.7 9.94 9.86 9.90 

10.42 10.74 10.4 0.65 10.56 10.61 
11.11 11.46 11.1 1.36 11. 26 11.31 
11.81 12.18 11.8 2.07 11.97 12.02 

19113:67 
12.50 12.89 12. 2.78 12.67 12.73 .. 
13.20 13.61 13.26 13.55 13.32 13.49 13.38 13.44 13.44 19 

20 14.39 13.89 14.33 13.96 14.27 14.02 14.20 14.08 14.14 14.14 20 . 
21 15.11 14.69 15.04 14.65 14.98 14.72 14.91 14.78 14.85 14.85 21 
22 15.83 15. 28 15.76 15.35 15.69 15. 42 15.62 15.49 15. 56 15.56 22 
23 16.54 15.98 16.47 16.05 16.40 16.12 16.33 16.19 16.26 16.26 23 
24 17.26 16.67 17.19 16.75 17.12 16.82 17.04 16.90 16.97 16.97 24 
25 17.98 17.37 17.91 17.44 17.83 17.52 17.75 17.60 17.68 17.68 25 

~ ,~g:~ 18.06 18.62 18.14 18.54 18.22 18.46 18.30 18.38 18.38 26 
18.76 19.34 18.84 19.26 18.92 19.18 19.01 19.09 19.09 27 
19.45 20.06 19. 9.89 19.71 19.80 
20.15 20.77 20. 20.60 20.42 20.51 
20.84 21.49 20. 1.31 21.12 21.21 

21.53 22.21 21. 22.02 21.82 21. 92 
22.23 22.92 22. 22.73 22.53 22.63 
22.92 23.64 23. 23.44 23.23 23.33 
23.62 24.35 23.7 24.15 23.94 24.04 
24.31 25.07 24. 24.86 24.64 24.75 
25.01 25.79 25.1 25.57 25.34 25.46 

137 26.62 25.70 26.50 25.82 26.39 25.93 26.28 26.05 26.16 26.16 37 
27.33 26.40 27.22 26.52 27.10 26.63 . 26.99 26.75 26.87 26.87 38 ,38 1 27.70 ·39 28.05 27.09 27.94 27.21 27.82 27.34 27.46 27.58 27.58 39 

I 40 28.77 27.79 28.65 27.91 28.53 28.04 i 28. 41 28.16 28.28 28.28 40 

: 41 29.49 28.48 29.37 28.61 29.24 28.74 I 29.12 28.86 28.99 28.99 41 1 42 30.21 29.18 30.08 29.31 29.96 29.44 29.83 29.57 29.70 29.70. 42 
, 43 ,30.93 29.87 30.80 30.00 30.67 30.14 ; 30.54 30.27 30.4.1 30.41 43 

44 1~1. 65 30.56 31.52 30.70 31.38 30.84 31.25 30.98 31.11 31.11 44 
I 45 32.37 31. 26 32.23 31. 40 32.10 31.54 31. 96 31. 68 31. 82 31.82 I 4.5 

31.95 32.95 32.1 2.67 32.38 32.53 
32.65 33.67 32. 33.38 33.09 33.23 
33.34 ,34.38 33. 4.09 33.79 33.94 
34.04 35.10 34. 4.80 34.50 .34.65 
34.73 ' 35.82 34. 5.51 35. 20 i 35.36 

1- ----
Lat. i Dep. La Dep. Lat. I Dep. 

~I 460. II 
45",40. II 4S~-2°. I 45~0. I 450. I~ I 
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TABLE 4.-TaAVERS~ TABLE. 

t::I 440• I 44,,°. 44~0. 44~0. 450• t::I 

f 
!li 

1 . g' 
Lat. Dep. t Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. ~ 

1--- --------
--I~ 51 ~69 35.43 36.53 35.$ 36.38 35.75 36.22 35.90 36.06 36.06 51 

62 ~:41 36.12 ~7.25 36.29 37.09 36.45 36.93 36. 61 36.77 30.77 62 
53 ~:13 36.82 ~:96 36.98 37.&0 37.15 37.64 37.31 37.48 37.48 53 
M .84 37.51 .68 87.68 38.62 37.85 38.36 38.02 38.18 ~:~g I~ 55 ~9.66 38.21 ~g:~ 88.38 39.23 38.55 39.06 38.72 

1
38

.
69 56 ~?28 38.90 39. (II 39.94 39.25 39.77 39.42 39.1.0 39.(0 I M' 

57 1.00 39.(0 40.83 39.77 40.66 39.95 40.48 40.13 40.31 40.31 t.7' 
68 41.72 40.29 41.55 40.47 41.37 40.t5 41.19 40.83 41.01 41. 01 t.8 
59 42.44 40.98 42.26 41.17 42.08 41.35 41.90 41.M 41.72 41.72 1i9' 
fA) 43.16 41.68 42.98 41.87 42.80 42.05 42.61 42.24 42.43 42.43 ' 60 

61 43.88 42.37 43.611 42.57 43.51 42.76 43.32 42.94 I 43.13 43.13 61 
62 44.60 43.07 44.41 43.26 44.22 43.46 44.03 43J5 43.84 43.84 62 
63 45.32 43.76 45.13 43.96 44.93 44.16 44.74 44.35 44.55 44.55 63 
64 46.04 44.46 45.84 44.66 45.65 44.86 45.45 4li.06 45.25 45.25 64 
66 46.76 45.15 46.56 45.36 46.36 45.56 46.16 45.76 45.96 45.96 65 
66 47.48 45.85 147. 28 46.05 47.07 46.26 46.87 46.46 46.67 46.67 66 
67 48.20 46.M 

1
47. 99 46.75 47.79 46.96 47.68 47.17 47.38 47.38 67 

68 48.92 47.24 48.71 47.45 48.50 47. tI6 48.29 47.87 48.08 48.08 t8 
69 49.63 47.93 49.42 48.15 49.21 48.36 49.00 48.68 48.79 48.79 t9 
70 50.35 48.63 50.14 48.85 49.93 49.06 49.71 49.28 49.50 49.50 70 

! 
71 51.07 49.32 50.86 49.54 50.64 49.76 50.42 49.99 50.20 50.20 71 
72 51.79 50.02 51.57 60.24 51.35 1lO.47 51.13 50.611 50.91 50.91 72 
73 62.51 50.71 62.29 50.94 62.07 51.17 51.84 51.39 51.62 51.l2 73 
74 53.23 51.40 53.01 51.64 62.78 51.87 62.55 62.10 62.33 52.33 74 
75 53.95 52.10 53.72 52.33 53.49 62.67 53.26 62.80 I 53.03 53.03 75 
76 54.67 62.79 54.44 53.03 54.21 53.27 53.97 53.51 ' 53 .. 74 53.74 76 
77 56.39 53.49 M.16 53.73 54.92 53.97 M.68 54.21 I 54.45 54.45 77 
78 56.11 54.18 56.87 54.43 56.63 54.67 56.39 54.91 ' 65.15 /i.~.15 78 
79 56.83 M.88 56.611 M.13 66.35 55.37 56.10 56.V2 65.86 55.86 79 
80 57.55 55.57 57.30 55.82 67.06 66.07 56.81 56.32 66.57 66.57 80 

81 ~~ 56.27 58.02 56.52 67.77 56.77 67.53 57.03 ! 57.28 67.28 81 
82 56.96 58.74 67.22 58.49 57.47 58.24 57.73 57.98 57.98 82 
83 $.71 57.66 59.45 57.92 59.20 58.18 58.95 58.43 58.C9 58.69 83 
84 ~:t: 58.35 60.17 58.61 $.91 68.88 $.66 $.14 59.40 $.40 84 
86 69.05 60.89 $.31 60.fl3 69.58 60.37 69.84 £0.10 60.10 85 
86 61.86 69.74 61.60 60.01 61.34 60.28 61.08 6O.M 60.81 60.81 86 
87 ~:58 60.44 62.32 60.71 62.05 60.98 61. 79 61.25 61.62 61.62 87 
88 .30 61.13 63.03 61.41 62.77 61.68 62.50 61.95 62.23 62.23 88 
89 64.02 61.82 63.75 82.10 63.48 62.38 63.21 52. CO 62.93 62.98 89 
90 'l4.74 62.62 64.47 62.80 64.19 63.08 63.92 63.36 63.64 63.64 90 

91 66.46 63.21 56.18 63.50 64.91 63.78 64.£3 64.07 64.35 64.35 91 
92 66.18 63.91 65.90 64.20 .66.52 64.48 65.34 64.77 65.05 66. Vii 92 
93 66.90 64.60 66.62 64.89 66.33 66.18 66.05 66.47 66.76 65.76 93 
94 

&:52 
66.30 67.33 66.$ 67. ()5 6.5.89 66.76 66.18 66.47 [6.47 94 

95 .34 65.99 68.05 66.29 67.76 66.00 67.47 66.88 67.18 67.18 95 
96 .06 66.611 66.76 66.99 68.47 67.29 68.18 67.00 67.88 67.88 116 
97 69.78 67.38 69.48 67.69 611.19 67.99 68.89 68.29 68.69 68.$ 97 
98 70.50 66.(11 70.20 68.38 69.90 68.611 69.60 68.99 69.30 69.30 98 
99 71.21 68.77 70.91 69.08 70.61 69.39 70.31 69.70 70.00 70.00 99 

100 71.93 69.47 171.63 69.78 71.33 70.011 71.02 70. 40 70. 71 70. 71 100 

----------1------------
8 Dep. Lat. Dep. Lat. I Dep. Lat. 

I Ii Dep. Lat. i Dep. Lat. 

J 460 : ~o I I I ~o. I 4t.l". Ii 45". ~ . I ~ . 
1 

~ 
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T.lBLE 6.-ClOaaECTlON OJ' Eaaoa IN ST.lDU WIaE INTEBV.lL. 

Distance In chains. I 
0 1 2 3 4 5 6 7 8 9 10 

Error In Links. 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3.0 
0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
0.0 0.6 1.2 1.8 2.4 3.0 3.6 4.2 4.8 5.4 6.0 
0.0 0.7 1.4 2.1 2.8 3.5 4.2 4.9 5.6 6.3 7.0 
0.0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 8.0 
0.0 0.9 1.8 2.7 3.6 4.5 5.4 6.3 7.2 8.1 9.0 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 
0.0 1.1 2.2 3.3 4.4 5.5 6.6 7.7 8.8 9.9 11. 0 
0.0 1.2 2.4 3.6 4.8 6.0 7.2 8.4 9.6 10.8 12.0 
0.0 1.3 2.6 3.9 5.2 6.5 7.8 9.1 10.4 ll.7 13.0 
0.0 1.4 2.8 4.2 5.6 7.0 8.4 9.8 11. 2 12.6 14.0 
0.0 1.5 3.0 4.5 6.0 7.5 9.0 10.5 12.0 13.5 15.0 

I 0.0 1.6 3.2 4.8 6.4 8.0 9.6 11.2 12.8 14.4 16.0 
0.0 1.7 3.4 5.1 6.8 8.5 10.2 11. 9 13.6 15.3 17.0 
0.0 1.8 3.6 5.4 7.2 9.0 10.8 12.6 14.4 16.2 18.0 
0.0 1.9 3.8 5.7 7.6 9.5 11. 4 13.3 15.2 17. I 19.0 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 
0.0 2.1 4.2 6.3 8.4 10.5 12.6 14.7 16.8 18.9 21.0 
0.0 2.2 4.4 6.6 8.8 11.0 13.2 15.4 17.6 19.8 22.0 
0.0 2.3 4.6 6.9 9.2 11.5 13.8 16.1 18.4 20.7 23.0 
0.0 2.4 4.8 7.2 9.6 12.0 14. 4 16.8 19.2 21.6 24.0 
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 
0.0 2.6 5.2 7.8 10.4 13.0 15.6 18.2 20.8 23.4 26.0 
0.0 2.7 5.4 8.1 10.8 13.5 16. 2 18.9 21.6 24.3 27.0 
0.0 2.8 5.6 8.4 11.2 14.0 16.8 19.6 22.4 25.2 28.0 
0.0 2.9 5.8 8.7 11.6 14.5 17.4 20.3 23.2 26. I 29.0 
0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0 27.0 30.0 

DIstance In chains. 
10 11 12 13 14 15 16 17 18 19 20 

Error In links. 
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1. 9 i 2.0 
2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 
3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4 5.7 6.0 
4.0 4.4 4.8 5.2 5.6 6.0 6.4 6.8 7.2 7.6 8.0 
5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 
6.0 6.6 7.2 7.8 8.4 9.0 9.6 10.2 10.8 11. 4 12.0 
7.0 7.7 8.4 9.1 9.8 10.5 11. 2 11.9 12.6 13.3 14. 0 
8.0 8.8 9.6 10.4 11.2 12.0 12.8 13.6 14.4 15.2 16.0 
9.0 9.9 10.8 11.7 12.6 13.5 14.4 15.3 16.2 17.1 18.0 

10.0 11. 0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 
11.0 12.1 13.2 14. 3 15.4 16.5 17.6 18. 7 19.8 20.9 22.0 
12.0 13.2 14.4 15.6 16.8 18. 0 19.2 20.4 21.6 22.8 . 24.0 
13.0 14.3 15.6 16.9 18.2 19.5 20.8 22.1 23.4 24. i 26.0 
14. 0 15.4 16.8 18.2 19.6 21.0 22.4 23.8 25.2 26.G 28.0 
15.0 16.5 18. 0 19.5 21. 0 22.5 24.0 25.5 27.0 28.5 30.0 
16.0 17.6 19.2 20.8 22.4 24.0 25.6 27.2 28.8 30.4 32.0 
17.0 18.7 20.4 22.1 23.8 25.5 27.2 28.9 30.6 32.3 34.0 
18. 0 19.8 21.6 23.4 25.2 27.0 28.8 30.6 32.4 34.2 36.0 
19.0 20.9 22.8 24.7 26.6 28.5 30.4 32.3 34.2 36.1 38.0 
20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0 
21. 0 23.1 25.2 27.3 29.4 31. 5 33.6 35.7 37.8 39.9 42.0 
22.0 24.2 26.4 28.6 30.8 33.0 35.2 37.4 39.6 41. 8 44. 0 
23.0 25.3 27.6 29.9 32.2 34.5 36.8 39.1 41. 4 43.7 46.0 
24.0 26.4 28.8 31.2 33.6 36.0 38.4 40.8 43.2 45.6 48.0 
25.0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 
26.0 28.6 31. 2 33.8 36.4 39.0 41. 6 44.2 46.8 49.4 52.0 
27.0 29.7 32.4 35.1 37.8 40.5 43.2 45.9 48.6 51. 3 54. 0 
28.0 30.8 33.6 36.4 39.2 42.0 44.8 47.6 50.4 53. 2 56.0 
29.0 31. 9 34.8 37.7 40.6 43.5 46.4 49.3 52.21 55.1 I 58.0 
30.0 33.0 36.0 39.0 42.0 45.0 48. 0 51. 0 .0 57.0 60.0 
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o 
2 

?AI 
22 
24 
26 
28 

30 
32 
34 
36 

'38 

Il6 
58 

60 

e+f 
0.'16 
1.00 
1.25 

I 

BLE I.-STADIA 

Cost 

O· 

Hor. DI1I. 
dlst. elev. 

1.0000 .0000 
1.0000 .0006 

0000 .0012 
0000 .0017 
0000 .0023 

0000 .0029 
0000 .0035 
0000 .0041 
0000 .0047 
0000 .0052 

1.0000 .0058 
1.0000 .0064 
1.0000 .0070 

.9999 .0076 

.9999 .0081 

.9999 .0087 

.9999 .0093 

.9999 .0099 

.9999 .OlO5 
9999 .0111 

9999 .OU6 
9999 .0122 
9998 .0128 
9998 .0134 
9998 .0140 

9998 .0145 
9998 .0151 
9998 .0157 

.9997 .0163 

.9997 .0169 

.9997 .0174 

0.75 0.01 
1.00 0.01 
1.25 0.02 

Hor. 
dlst. 

.9997 

.9997 

.999 

.9996 

.9996 

.9996 

.9996 

.999 

.999 

.999 

.9995 

.9994 

.9994 

.9994 

.9993 

.9993 

.9993 

.9993 

.9992 

.9992 

:9992 
.999 
.999 
.9990 
.9990 

.9990 

.9989 

.9989 

.9989 

.9988 

.9988 

0.75 
1.00 
1.25 

(e+fl 

N 

1 

DI1I. 
elev. 

.0174 

.0180 

.0233 

.0238 

.0244 

.02Ii0 

.0256 

.0262 

.0267 

.0273 

.0279 
0285 

.0337 

.0343 

.0349 

0.02 
0.03 
003 

99 

ERTICAL ROD. 

2· a· 

Hor. DI1I. Hor. Dltf. 
dlst. elev. dlst. elev. 

.9988 .0349 .9973 .0523 

.9987 .0305 .9972 .0528 
.0300 .9971 
.03Il6 .9971 
.0372 .9970 

.0378 .9969 

.0384 .9969 

.0390 .9968 

.039ll .9968 

.0401 .9967 

1.9983 -.0407 .9966 .0580 
.9983 .0413 .99tl6 .0586 
.9982 .0418 .9965 .0592 
.9982 .0424 .9964 .0598 
.9981 .0430 .9963 .0604 

.9981 .0436 .9963 .0609 

.9980 .0442 .9962 .0615 

.9980 .0448 .9962 .0621 I .9979 .0453 .9961 .0627 
9979 .0459 .9960 0633 

.0465 .9959 

.0471 .9959 

.0476 .9958 

.0482 .9957 

.0488 .9956 

.0494 .9956 

.0499 .9955 

.0505 .9954 
:0684 .9974 .06U .9953 

.9973 .0617 .9952 .0690 

.9973 .0523 .9951 .0696 

0.75 0.03 0.75 0.05 
1.00 0.04 1.00 0.06 
125 0.06 1.25 008 



•• 
Hor. Diff. 
dist. elev. 

, 
0 .9951 .0096 
2 := .07&.1 • .07fR 
6 :=: .6713 
8 .6719 

0 .9947 .0725 
2 .9946 .0730 
4 .9946 .0736 
6 .9945 .0742 
8 • \1944 .0748 

~9943 '.0753 
.9942 .0759 

24 .994l .0766 
26 · \1940 .0771 
28 • !J939 .0776 

30 .9938 .0782 
32 .9938 .0788 
84 .9937 .0794 
36 .9938 .0799 
!l8 .9935 .0806 

'.9934 .OSl1 
2 .9933 .0817 

.9932 .0822 

.9931 .ll828 

.9930 .0834 , 
I .9929 .0840 

2 
; 

.9928 .0!K5 

.9927 .0851 

.9926 .0857 

.9925 .0863 

00 .9924 .0868 

---I 

C+f: 
0. 5 
1.00 
1.25 

0.75 0.06 
1.00 0.118 
1.25 O.til 

.. . -. . .:. . ... ' 

Hor. Diff. 
dlst. eliIV. 

" 

.9924 .0868 

.9923 .081'4 
,\1922 ~0880 
.9921 .1&5 

.9911 .0987 

.9910 .0943 

.9909 .0948 

.9908 .0954 

.9907 .0960 

.9906 .0965 

.9905 .0971 

.9904 .0977 

I .9891 .1040 

0.75 0.07 
0.99 0.09 
1.'24 0.11 

100 
. .t. 

I 

TS, VERTICAL R 

2v. 

fO 
Hor. Diff. Hor. 
dltt. elev. -dist. . . 

.9891 .1040 .9851 

.9890 .1015 .9850 

.11888 .l6fil .9848 

.11887 .1057 .~7 

.9886 .1062 

.9885 .1068 

.9883 .1074 

.9882 .1079 

.9881 .1085 

.9880 .1091 

.9878 .1096 

.9877 .1102 

.9876 .11OS .9834 

.9874 . IlIa .98lI3 

.9873 .1119 .9831 

.9872 .1125 .9829 

.9871 .1180 .11828 
• tI800 .1136 .9827 
.9868 .1142 .9825 
.9867 .n.7 .9824 

.9865 .1153 

.9864 .1159 

.9863 .1164 
'.9861 '.1170 
.9860 .1l76 

.9858 .1181 

.9857 .1187 

.9856 .1193 

.9854 .1198 

.9853 .1204 

.9851 .1210 .9800 

0.75 O.OS 0.74 
0,99 o.n 0.119 
1.24 O.N 1.24 

f) sin v. 

os. 

Diff. 
ale\,. 

.1210 

.1215 

.1221 

.1226 

.,1277 

I 
.1283 
.1288 

.1294 

.1300 

.-1305 

.1311 

.1317 

I 
.1378 I 

! 

I 
0.10 

j 8.13 
11.16 



I _. 

I 

0 
2 
4 
6 
8 

10 
12 
14 
18 
18 

2() 
22 
~ 
26 
28 

30 
32 
34 
86 
38 

40 
42 

" 46 
48 

50 
52 
M 
56 
56 

60 

c+~ 0. II 
1. fA 1. 

fA'iitt e.~T.&.DI'.t COEFficIENTS, VERTICAL ROD. 
~ ahd ~. sIii 211. 

s· 

Ilor. Dltl. 
dlst. e\ev. 

.8806 :lm .9806 

.11803 .13119 

.8801 .l395 

.~ .U01 

• t'III8 .1<106 
.9797 .1f12 
.81IIIi .1m .9703 .1 
.9'/92 .1428 

.~ .1434 := .1440 
.14411 

.9785 .1451 

.9783 • 14M 

.Gis2 .1.s2 

.9780 .1467 

.11778 .14'13 

.11776 .1479 

.9'775 .1484 

·9778 .1490 

:~ .1496 

'1501 := • 506 
.1512 

.U764 .1517 

.9762 .1523 

.9761 .11i28 
·9759 .1534 
.9757 .1540 

.9755 .1545 

0'1 0.11 
O. 0.11 
1.23 0.18 

9' 10· u· 

Ilor. D14. Roi. 
dlst. elev. dI8t. 

.9755 :~ .~ 

.9703 .9696 

.9752 .15/i6 .9694 

.97qo .1562 .9692 

.97f8 .1567 .9690 

.97~ • 15'13 •• .97~ .1578 .9686 

.97 .1684 .Q6M 

.9741 .U89 ::= .973iI .1595 
' . 

.8'137 .1600 • 9678 . ens .1006 .9676 

.9733 .1611 .9614 

.9731 .1617 .9672 

.9729 .1622 .9670 

. ms .1628 •• .8'126 .1:= .9666 

.9724 .1 .9664 

.9722 .1644 .9662 

.D7Z .161iO .9660 

.ms '1656 .0657 

.9716 • 661 .961i5 

.m4 .1666 .9653 

.9712 .1672 .9651 

.9710 .1677 .9649 

.9708 .1663 .9647 

.9706 ;1688 .9645 

.9704 .16114 .9642 

.9702 ;1889 .9640 

.9700 .1705 .9638 

.9698 .1710 .9636 
-

,. 
0.74 0.12 0.74 
0.911 0.16 0.98 
1.23 0.21 1.23 -- - - - .. 

(~.j.f) cOs ii aM (C+f) sib. P. 

~---

DUl. Har. DUl. 
e\ev. dist. e\ev. 

.1710 .9636 .1873 

.1716 .9634 .1878 

.1721 .11632 • IBM 

.1726 .9629 .1889 

.1732 .9621 .l89S 

.1787 .9625 .1900 

.1743 .9623 .1905 

.1748 .962l .1911 
• 17M .9618 .1916 
.1759 .9616 .1921 

.1~ .9614 .1927 

.1770 .9612 .1932 

.1776 .9609 .1938 

.1781 .9607 .1943 

.1786 .96OIi .19f8 

.1792 .9001 . 19M 

.1= 
.96QO .1959 

.1 .9598 .1964 

.1 .91i96 .1970 

.1814 .91i93 .1975 

.18111 .9591 .1980 

.1834 .9589 .1986 

.1830 .ta86 .1991 

:~m .11684 .1996 
.9582 .2OOJ 

.1848 .11579 .2007 

.1861 .11577 .2012 

.1867 .11515 .2018 

.1862 .11572 .2023 

.1868 .11570 .2028 

.1873 .11568 .2034 
--

0.1~ 0.7a 0.15 
0.18 0.118 0.20 
0.23 1.22 0.25 

Digitized by Google ---. 

I 
I 



, 
0 
2 
4 
II 
8 

10 
12 
U 
16 
18 

20 
22 
24 
26 
28 

80 
82 
14 
36 
88 

.0 
42 

" " 48 

110 
62 
M 
56 
56 

60 

e+1 
0.76 
1.00 
1.26 

UBLB '.-SUDI.1 ClOBI'PICIBN'I'8. VB.TICAL 80 •• 

CosJt/ aud ~ sID 2 ... 

12· 13· 14,· 15" 

Bor. Dur. Bor. Dur. Bor. Dur. Bor. Dur. 
dlst. eJey. cUlt. e1ev. dis&. e1ev. cUlt. e1ev. 

.11683 • 20M • 14M .2102 .9416 .23f7 .9830 .2000 

.t8CIII .2IJGIII .9491 .21117 .9412 .23&2 .11827 .2r06 

.11683 .2OU .94811 .2312 .9408 .28&8 .8324 .2610 

.9II8l .2000 .94811 .2208 .9407 .2363 .9321 .2616 

.0668 • 20M .948& .2218 .1ItCK .28118 .0318 .2620 

.OMII .2000 .9481 .2218 .9401 .2378 .03111 .2526 

.11683 .20611 .9470 .2228 .03118 .2378 .9818 .2630 

.01l61 .2071 .9478 .2228 .D3OIi .23Il3 .9810 .2526 

.06f0 .2076 .9478 .223f .03118 .2388 .9307 .2640 

.1I6f8 .2081 .947l .2280 .9800 .2398 .93IK .2MS 

.06C4 .2087 .9468 .2244 .11887 .2800 .9301 .26IiO 

.1IM1 .20112 .9468 .2240 • 118M .24IK .9208 .26S5 

.9SlIII .2007 .9468 • 22M .11381 .24011 .11206 .2660 

.96lIII .2108 .114«1 .2260 .0870 .241' .0202 .2685 

.1l&K .2108 .04S8 .2286 .0878 .2419 .0280 .2570 

.9632 .2113 .9456 .2270 .0878 .2424 .0286 .2S75 

.96211 .2118 .9462 .2275 .0870 .2429 .0283 .2630 

.DBl7 .2l24 .94110 .2280 .9367 • 24M .0280 .2Il8Il 

.9624 .2129 .~7 .2286 .9366 .2430 .0277 .2$0 

.0622 .2114 .114« .2291 .9362 .2444 .927' .26OIl 

.9619 .2139 .94G .2296 .93IiD .2449 .0271 .2600 

.9517 .2146 .9430 .2801 .9366 .2456 .9268 .2606 

.11614 .21110 .9436 .2806 .9863 .24110 .926Ii .2610 

.9612 .2156. • 114M .2311 .93IiO .2466 .9262 .2615 

.9IiOII .2160 .9481 .2316 .9M7 .2470 .9269 .2620 

.9Ii07 .2166 .9428 .2322 .9M5 .2475 .0266 .2626 

.1IIi04 .2171 .9426 .2327 • 9M2 .24110 • 02Il3 .2680 

.91i02 .2176 .9423 .2382 .9839 .2486 .02G .2635 

.94911 .2181 .9420 .2337 .9336 .2480 .~ .26.0 

.9497 .2187 .9417 .23f2 .9833 .2496 .9243 .2645 

.9494 .2102 .9416 .2347 .9330 .2600 .92.0 .26IiO 

0.73 0.16 0.73 0.17 0.73 0.19 0.72 0.20 
0.98 0.22 0.97 0.23 0.97 0.26 0.96 0.27 
1.22 0.27 1.21 0.29 1.21 0.31 1.20 0.14 

(e+/) COS .. and (e+1) sfn ... 

Natural fuDctloD& 

Digitized by Google 



I 

, 
0 
2 
4 
6 
8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 

30 
32 
34 
36 
38 

40 
42 
44 
46 
48 

50 
62 
Ii4 
56 
58 

60 

c+~ 0. 5 
1.00 
1.25 

T~BLB •• -SUDIA ClOEFPlClIBNTS, VBBTICl~L BO •• 

Co8ItI and )oS sID 211. 

18" 

Hor. Dur. 
dIat. e1av. 

.9240 .2650 

.9'J37 • 26M 

.9234 .2669 

.9'J31 .2664 

.9228 .2069 

.9225 .2674 

.9222 .2679 

.9219 .2664 

.9215 .2689 

.92l2 .26114 

.9209 .2699 

.9206 .2704 

.9203 .2709 

.9200 .2713 

.9197 .2718 

.9193 .2723 

.9190 .2728 

.9187 .2733 

.9184 .2738 

.9181 .2743 

.9177 .2748 

.9174 .2752 

.9171 .2757 

.9168 .2762 

.9165 .2767 

.9161 .2772 

.9158 .2777 

.9155 .2781 

.9152 .2786 

.9148 .2791 

.9145 .2796 

0.72 0.21 
0.96 D.. 
1.20 0.38 

17' ISo 19' 

Hor. Dill. Hor. 
dlsL e1av. dlst. 

.9145 .2796 .9045 

.9142 .21111 .9042 

.9139 .2IKl6 .9038 

.9135 .2810 .9036 

.9132 .2815 .9031 

.9129 .2820 .9028 

.9126 .2825 .9024 

.9122 .2830 .9021 

.9119 .2834 .9018 

.9116 .2839 .9014 

.9112 .2844 .9011 

.9109 .2849 .9007 

.9106 .2854 .9004 

.9102 .2858 • \lOOO 

.9099 .2863 .8997 

.9096 .2868 .8993 

.9092 .2873 .8990 

.9089 .2877 .8986 

.9086 .2882 .81183 

.9082 .2887 .8979 

.9079 .2892 .8976 

.9076 .2896 .8972 

.90'12 .2901 .8969 

.9069 .2906 .81165 

.9066 .2911 .8961 

.9062 .2915 .8958 

.9069 .2920 .8954 

.90115 .2925 .8961 

.9052 .2930 .8947 

.9048 .2934 .8944 

.9045 .2939 .8940 

0.72 0.23 0.71 
0.95 0.30 0.95 
1.19 0.38 1.19 

(c+1> cos 1/ and (c+1) BIn I/o 

Natural fuDctlODL 

103 

Dill. Hor. Dill. 
e1av. dlat. e1av. 

.2939 .8940 .3078 

.2944 .81136 .3083 

.2948 .8933 .3087 

.2953 .8929 .3092 

.2958 .8II'l6 .3097 

.2962 .8922 .3101 

.2967 .8918 .3106 

.29'12 .8915 .3110 

.2976 .8911 .3115 

.2961 .8908 .3119 

.2986 .8904 .3124 

.2990 .8900 .3128 

.2995 .8896 .3133 

.3000 .8893 .3138 

.3004 .8889 .3142 

.3009 .8886 .3147 

.3014 .8882 .3151 

.3019 .8878 .3156 

.3023 .8875 .3160 

.3028 .8871 .3165 

.3032 .8867 .3169 

.3037 .8864 .3174 

.3041 .8860 .3178 

.3046 .8856 .3183 

.3061 .8853 .3187 

.3055 .8849 .3192 

.3060 .8845 .3196 

.3065 .8841 .3201 

.3069 .8838 .3205 

.3074 .8834 .3209 

.3078 .8830 .3214 

0.24 0.71 0.25 
0.32 0.94 0.33 
0.40 1.18 0.42 

Digitized by Google 



TABLE ft.-STADIA COEFFICIENTS, VERTICAL BOD. 

Cos'u and ~ sin 211. 

20· 21· 22· 23· 

Bor. Dur. Bar. Dill. Bor. Dllr. Bor. DUr. 
dlst. elev. dlst. elev. dlst. elev. dist. elev. 

, 
0 .8830 .3214 .8716 .3346 .8597 .3473 .8473 .3597 
2 .81126 .3218 .8712 .33110 .8S93 .3477 .8469 .31'.01 
4 .8823 .3223 • !I7flI .3354 .85811 .3482 .8466 .3605 
6 .8819 .3227 .8704 .3359 .8585 .348CI .8461 .3009 
8 .8815 .3232 .8700 .3363 .8580 .3490 .8457 .3613 

10 .8811 .3236 .81196 .3367 .8576 .3494 .8452 .3617 
12 • 88M .3241 .8692 .3372 .8572 .3498 .8448 .3621 
14 .8804 .3246 .81188 .3376 .8568 .3502 .84« .3625 
16 .8800 .3249 .8684 .3380 .85f>4 .3507 .8440 .31129 
18 .8796 .3254 .8680 .3384 .8560 .3511 .8435 .3633 

3) .8793 .3268 .8677 .3389 .8556 .3515 .8431 .36.'17 
22 .8789 .3263 .8673 .3393 .8552 .3519 .8427 .3641 
24 .8785 .3267 .8669 .3397 .8548 .3523 .8423 .3645 
28 .8781 .3272 .8665 .3401 .8544 .3527 .8418 .3649 
28 .8777 .3276 .8661 .3406 .8540 .3531 .8414 .3653 

30 .8774 .3280 .8657 .3410 • RIl36 .3536 .8410 .3657 
32 .8770 .3285 .8653 .3414 .8531 .3540 .8406 .3661 
34 .8766 .3289 .8649 .3418 .8527 .3544 .8401 .3Ii65 
86 .8762 .3293 .8645 .3423 .8523 .3548 .8397 .361'>9 
38 .8758 .3298 .8641 .3427 .8519 .3552 .8393 .3673 

«I .8764 .3302 .8637 .3431 .851S .3556 .8389 .3677 
42 .8761 .3307 .8633 .3435 .8511 .351iO .8384 .3Il8O 
4. .8747 .3311 .8629 .3440 .8507 .3564 .8380 .3684 
46 .8743 .3315 .8625 .3«4 .8502 .351iS .8376 .8f.s8 
48 .8739 .3320 .8021 .3448 .8498 .3572 .8372 .3692 

ISO .8735 .8324 .8617 .3452 .8494 .3576 .8367 .3696 
62 .8731 .3328 .8613 .3451 .8490 .3580 .8363 .3700 
54 .8727 .3333 .8009 .3461 .8486 .3585 .8359 .3704 
66 .8724 .3337 .8605 .3465 .8482 .3589 .8364 .3708 
58 .8720 .3341 .8601 .3469 .8477 .3593 .8350 .3712 

60 .8716 .3346 .8597 .3473 .8473 .3597 .8346 .3716 

---
HI 
0.75 0.70 0.28 0.70 0.27 0.69 0.29 0.89 0.30 
1.00 0.94 0.35 0.93 0.37 0.112 0.38 0.112 0.40 
1.25 1.17 0.44 1.16 0.46 1. IS 0.48 1.15 0.50 

(c+/) cos v and (HI) sin v. 
• l _ . • 

Natural functloDs. 

-,,-
Digitized by Google 



THtt .~STADiA COEFFICIEN~; vEs\ofvxr; loB • 
... . ' .. . __ • _. _.-.CosItI 'm.d ~ ~~ 211. ... ... _'_'" ____ . 

24· 20· 26· 27" 

Bor. Dill. Bor. Dill. Bor. Dill. Bor. Dill. 

I dlst. elev. dlat. elev. dlat. elev. dlst. elev. 

, 
0 .8346 .3716 .8214 .3830 .8078 .3940 • '/1139 • «145 
2 .8341 .3720 .8209 .3834 .8074 .3944 .7934 • «149 .. .8337 .3723 .8205 .3838 .80611 .3941 .7930 .4052 
6 .8333 .37Z1 .8201 .3841 .1lOO5 .3951 .7925 .4055 
8 .8328 .3731 .8196 .3845 .8060 .3954 .7920 .4059 

10 .8324 .3735 .8192 .3849 .8055 .39li8 .7915 .4062 
12 .8320 .3739 .8187 .3853 .8051 .3961 .7911 .4066 
14 .8316 .3743 .8183 .38G6 .8046 .3965 .7906 .4009 
16 .8311 .3747 .8178 .3800 .8041 .3969 .7901 .4072 
18 .8307 .3751 .8174 .3864 .BOa7 .3972 .7896 .4076 

20 .8302 .3754 .8169 .3867 .8032 .3976 .7892 .4079 
22 .8298 .3758 .8166 .3871 .8(rl8 .3979 .7837 .4082 
24 .8293 .3762 .8100 .3875 .8023 .3983 .?882 .4080 
26 .8289 .3766 .8156 .3878 .8018 .3986 .7877 .4089 
28 .8285 .3770 • 81S1 .38S2 .8014 .3990 .7873 .4092 

30 .8280 .3774 .8147 .3886 .8009 .3993 .7866 .4096 
32 .8276 .3777 .8142 .3889 .8004 .3997 .7863 .4099 
34 .8272 .3781 .8138 .3893 .8000 .4000 .7858 .4102 
36 .8267 .3785 .8133 .3897 .7995 .4004 .7854 .4100 
38 .8263 .3789 .8128 .3900 .7990 .4007 .7849 .4109 

40 .8258 .3793 .8124 .3904 .7986 .4011 .7844 .4112 
42 .8254 .3796 .8119 .3908 .7931 .4014 .7839 .4116 
44 .8249 .3800 .8115 .8911 .7976 .4018 .7834 .4119 
46 .8245 .3804 .8110 .8915 .7972 .4021 .7830 .il22 
48 .8241 .3S08 .8106 .3918 .7967 .4024 .7825 .4126 

SO .8236 .3811 .8101 .8922 .7962 .4028 .7820 .4129 
52 .8232 .3815 .8097 .3926 .7958 .4031 .7815 .4132 
54 .tI2Z1 .3819 .8092 .3929 .7953 .4035 .7810 .4135 
56 .8223 .31!23 .8087 .3933 .7948 .4033 .7806 .4139 
68 .8218 .3826 .8083 .3936 .7944 .4042 .7801 .4142 

60 .8214 .3d30 .8078 .3940 .7939 .4045 .77ti6 .4145 

c+f 
0.76 0.68 0.31 0.68 0.32 0.67 0.33 0.66 0.35 
1.00 0.91 0.41 0.90 0.43 0.89 0.45 0.89 0.46 
1.25 1.14 052 1.13 0. 54 1.12 0.56 1.11 0.58 

(c+/) COS 0 and (C+/) siD II. 

N&tiil81 rUi:iciIciDi. 

Digitized by Google 



TABLII 'l.-IU.T1JR.lL SINER A.ND COSINBS. 

0" I" 2" I 3" 4," 

Sine. eosin. 

• 02065 . 99979 
• 02094 • 99978 
· 02123 • 99971 
• 02152 • 99971 
• 02181 • 99976 
• 02211 • 99976 
• 02240 • 99975 
• 02269 • 99974 
.02298 • 99974 
• 02327 • 99973 

21 .00611 • • 02356 • 99972 
• 00640 • 999981 .02385 • 99972 
.00669 • 99998 .02414 • 99971 

25 :: :=1 := := 
• 00756 • 99997 • 0250l • 99969 
• 00785 • 99997 • 02530 • 99968 
.00814 .99997 • .99967 

29 .00844 • 99996 • 02589 • 99966 
.00873 • 99996 • 0261 . 99966 

• 02647 • 99965 
• 02676 • 99964 
.02705 • 99963 
• 02734 • 99963 
• 02763 • 99962 

• 02938 • 99957 . 04682 • 99890 • 0642f • 99793 
.02967 .99956 .04711 .99889 .06453 .99792 
• • 99955 • 04740 • 99888 • 06482 • 99790 
.03025 .99954 .04769 .998861 .06511 .99788 
• 03054 • 99953 • 04798 • 99885 .06540 • 99786 
• 03083 • 99952 • 04827 • 99883 .06569 • 99784 
· 03112 • 99952 • 04856 • 99882 .06598 • 99782 
.03141 .99951 .04885 .99Il81 .06627 .99780 
· 03170 • 99950 • 04914 • 99879 .06656 • 99778 
.03199 .99949 .04943 .99878 .06685 .99776 

.03228 .99948 .04972 .99876 .06714 .99774 

.03257 .99947 .05001 .99875 .06743 .99772 
• 03286 • 99946 • 99873 .06773 • 99770 
.03316 • 99945 • 99872 • 06802 • 99768 
• 03345 • 99944. • 99870 .06831 • 99766 
.03374 .99943 .05117 .99869 .06860 .99764 
.03403 .99942 .05146 .99867 .06889 .99762 
.03432 .99941 .05175 .99866 .06918 .99760 
.03461 .99940 .05205 .99864 .06947 .99758 
• 03490 • 99939 . 05234 • 99863 • 06976 • 99756 

CosIn. SiDe:"""1 ~ "'iiiiie." COSiD. SiDe." ~ Sine. ~""""iiiiiii:"" 
89" Ii 88" 87" 88" U· 

106 Digitized by Google 



TABLE 7.-N~L .BIND .lND COSINa • 

• 12D04 .99215 

J~=l:= 
• 12591 • 99204 
• 12620 .99200 :t= ::~~I 
.127 .99189 
· 12735 .99186 
• 12764 .99182 
• 12793 .99178 
.12822 .99175 
.12851 .93171 
.12880 .99167 
.12908 .99163 
• 12937 .99160 
• 12966 .99156 
• 1299 .99152 
.13024 .99148 
.13053 .99144 
.13081 .99141 
• 13110 .99137 
• 13139 .99133 
• 13168 • 99129 
.13197 .99125 
• 13226 • 99122 
· 13254 • 99118 
.13263 .99114 
• 13312 • 99110 
· 13341 • 99106 

Digitized by Google 





T4,8LB 7.~NA.~UUL 8IN'~ ANO COSI,N,B.8. 
15° 16° 1 17° 

18° I 19° , , 
Sine. Cosin. Sine. Cosin. ! Sine. Cosin. Sine. Cosin. Sine. Cosin. ---- ---- _._--

0 • 25S82 • 96593 • 27564 • 96126, • 29237 • 95630 . 30902 • 95106' • 32557 .94552 00 
1 • :a5910 .96585 .271i92 .96118 .2926:; . 95622 . 30929 . 95097 .32~~ .9454200 

~ :~~ .96678 . 27620 .96110 .29293 . 95613 . 30967 .90088 .32612 .9453358 
.96670 .27CWS .96102 .29321 .95605 . 30U85 . 95079 .326119 .9452367 

~ :;; .~ .27676 ·96094 .29348 .~6 . 31012 .95070 .32007 .9~14 IiII 
.961165 .27704 ·96086 .29376 .95588 . 31049 .95061 . 32694 .9~ 66 

~ .lmiIl .96647 .27731 .96078 .29404 .95579 . 31068 .95062 .32722 .944Il6 M 
7 .2IlO79 .06640 .277611 .96070 .2943;1 .95571 . 31095 .95043 .82749 .94485 63 
8 
:=!~ .96632 . 27787 .90062 .29400 .95562 . 311l1a .96033 . • 327TJ .94476 62 

~ .96624 .27815 

i 
.29487 .95554 . 31151 . 9Ii024· .82804 .94466 61 

.26163 .96617 . 27843 .2951.5 .95545 . 3117$ • 95015! . 32832 .9~7 60 
11 .26191 .96509 .27871 . 913037 . 29543 .95536 .31206 .95006; .32859 .94447 49 
12 .26219 .966Ol! .Z7899 .~ .29571 .95528 . 31233 •949971 .32887 .94438 48 
13 .26247 .96494 .279ZJ .96021 .29599 .95519 . 31261 .94988 .32914 .94428 47 
~t .26271i .96486 • 2796Ii .90013 .29626 .95511 . 31289 .94979 . .32942 .9«18 48 
1 .26303 .9647.9 .2798,3 :~~I .29654 .95502 . 31316 .94970i .32969 .94409~ I! .26331 .9647.1 .2lIOU .29682 .95493 . 31344 . 94961 .32997 .9439944 
171.26359 .96463 . 28039 .95989 .29710 .95485 

1 . 31372 .949521 .33024 .94390.43 
18 .26387 .96456 . 2800.7 .95981 .2973.7 .95476 . 31399 .94943 .33051 . 94380.42 
19 .2641$ .96448 .~5 .9597.2 •. 2976.5 . 95467 .31427 . 94933 . 33079 .94370,41 
20 .26443 .96440 .28123 .90064 . 29793 .95459 .31454 . 94924 .33106 .94361

1
40 

21 .26471 .96433 .28150 .95956 .29!l21 .95450 .31482 .94915 . 33134 .94351 ,39 
22.26600 :i .28178 .95948 .29849 . 96441 .31510 .94906 .33161 .94342,38 
23.26628 .28206 .95940 .29876 . 95433 .31637 .94897 .33189 J:,fs 24 .26656 .28234 .95931 .29904 . 96424 .31565 .94888 .33216 
25 .26584 .9 .28262 .95923 .29932 . 95415 .31593 . 94878 .33244 .94313136 

~:~ .28~ .95915 .29900 . 95407 .31620 .94869 .33271 .94300134 
.96386 .28a18 . 95907 . 29937 .96398 .31648 . 94800 . 33298 .94293

1
33 

28.lI6068 .96379 .28346 .95898 .300i5 . 95389 .31675 .94851 .33326 .9428432 
311.36696 .96371 .28374 .96890 .30043 . 95380 .31703 .94842 .33363 •94274131 
30 .~4 .96363 .28402 .958ll2 .30011 . 96a72 .31130 .94832 .33381 :f 31 .26762 .96355 .28429 .95874 . 30098 . 96363 • 3175S .94823 .33408 
32 . 267$l .96347 .28457 .95865 .30126 . 96354 .31786 :~ .33436 • ?$ 33.26808 .96340 . 28485 .95857 .30154 . 96345 .31813 .33463 • 'Z1 34.26836 .96332 .28513 .95849 .30182 . 96387 .31841 .947~: .33490 • 26 36 .26864 . 96324 .28541 .95841 .30209 . 96328 .31868 . 94786 .33518 

:~~ 36 .26892 .96316 .28569 .96832 .30237 . 96319, .31896 .94m .33545 
37.26920 .96308 .285!!7 .95824 .30265 :~i;WI .31923 .94768 .33573 .941 23 
38.26948 .96301 .28625 .95816 .30292 .31951 .94758 .33000 :~rsrt 39 . 26976 .96293 .286.'>2 .95807 . 30320 .96293 . 31979 . 94749 :=r 40 .27004 .96285 .286S0 .95799 .30348 .96284, .32006 .94740 .9416720 
41 .27032 .96277 .28708 .95791 :30376 .96275, .32034 . 94730 .33682 .9415719 
42 .27000 .96269 .28736 .95782 .30403 .9&66; .32001 .94721 .33710 .9414718 
43 .27088 .96261 .21!764 :&Z~4 .30431 • 96257j .32089 . 94712 .33737 .9413717 
44 .27116 .962531 .28792 .30459 .96248 .32116 .94702 .33764 .94127 16 
~ .27144 .96246

1 .28820 .95767 .30486 .96240 .32144 .94693 .33792 .94118 16 
46 .27172 .96238, .28847 .95749 :30514 .95231 .32171 .94684 .33819 .94108 14 
47 .27200 . 96230, .28875 .95740 .30542 .95222 .32199 . 94674 .33846 .94098 13 
48 . 27228 96222' .28903 .95732 .30570 .95213 .32227 . 94665 .33874 .94088 12 

49:= : 96214! .28931 .95724 .30597 . 96204 .32254 . 94656 .33901 .9407811 
60. .9621!6 . 28959 .95,(15 . 30625 .95195 .32282 . 94646 .33929 .94068 10 
51 .27312 .96198 .28987 .95707 .30653 .95186 .32309 . 94637 .33956 .94058 9 
62 .27340 . 96190 .29015 .95698 .30.680 .95177 .32337 .94627 .33933 .94049 8 

! ~ • 27868 .96182 • 29042 .9M90 .30;08 .95168 .32364 .94618 .34011 .94039 7 
.27396 .96174 .29070 .95681 .30736 • 95159 .32392 .94flO9 .34038 .94029 6 

1 ~ .27424 .96166 .~ .95673 .30763 • 95150 .32419 .94599 .34065 .94019 5 
.27462 .96158 .291 .95664 • 30791 • 95142 • 32447 .94590 .34093 .94009 .. 

57 .27480 .961501 .29154 .95656 .30819 .95133 .32474 .94580 .34120 . 93999 3 
58

1
.27508 .96142

1 
.29182 .95647 .30846 • 95124 .32502 .94571 .34147 . 9:1989 2 

59 .27636\.96134 . 29209 .95639 • 30874 • 95115 .32529 .94561 .34175 .93979 1 
00 .27564 .96126 .29237 .95630 I . 30902 • 95106 .32557 .94552 .34202 .93969 0 

-:-] CosIn. Sine. j Cosin. Sine . . Cosin. Sine. Cosin. Sine. Cosin. Sine. , 
7~· 1 73° 72° 71" 70° 
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'l'~BLB 7.-1UTUUL 8INE8.&ND C08INES. 

, ao· at· 22° i 23° I U" , 
_I Sine. I CosIn. Sine. CosIn. Sine. CosIn. Sine. CosIn. Sine. CosIn. 

oi .342001 .93969 .35&17 .93368 .37461 .92718 .39073 .920501 .40674 .91355 60 
11 .34229[ .93969 .35864 .93348 .37488 .92707 .39100 .92039 .40700 • 913431~ 
2 .342571.93949 .35891 .93337 .37515 .112697 .39127 .1W2B .4m27 • 91331~ 
3, .34284 .93939 .35918 .93327 • ~~ .92686 .39153 .92016 .40753 .9131957 
41' . 34311 . 93929 • 35945 • 93316 • 3~~ • 92675 • 39180 • 92005 • 40780 • 91307 56 

~ := := := := := := := ::~= := ::~=~ 7 .34393 .93899 .36027 .93285 : ~ .92642 .39260 .91971 .40860. 9i~ ~ 

~ 
.34421 .938811 .36054 .93274 • 376?i .92631 .39287 .91959 .40886 • ~!~ 52 

1 :=:= ::f8~ := J~ := :=~ ::~= :::= :g~~~ 
11 • 34503 .93859 • 36135 • 93243 • 3775' • 92Ii98 • 39367 • 91W5 • 40906 • 9122449 

:~ := := :=~: :: J~ := := ::t:M :: ::~~~ 
14 .341i84 .93829 .36217 .93211 .37838 .92565 .39448 .91891 .4104.5 .91188 46 

t~ :=:=: :~~ :=~ :~:= J::b~ ::~~ ::t:: :gn~:: 
17 .34666 .93799 .36298 .93180 .37919 .92532 .39528 .91856 .41125 .9115243 
18 .34694 .93789 .36325 .93169 .37946 .92521 .39555 .91845 .41151 .91140 42 
19 .34721 .93779 .36352 .93159 .37973 .92510 .39581 .91833 .41178 .91128 41 
20 .34748 .93769 .36379 .93148 .37999 .92499 .39608 .91822 .41204 .9111640 
21 • 34775 • 93750 • 36406 • 93137 • 38026 • 92488 • 39635 • 91810 • 41231 • 91104 39 

~:= :~: :=t :=trs :~ ::r~ := :::~ :!t~ ::~::~ 
24 .34857 .93728 .36488 .93106 .38107 .92455 .39715 .91775 .41310 .91068 36 

il :~ :=~ := :=: :~~ := :~~ ::g~ ::t~ :gt::~ 
27 .34939 .93698 • ~ .93074 .38188 .92421 .39795 .91741 .41390.91032 33 
28 .34966 .93688 .""'!"" .93063 .38215 .92410 .~ .91729 .41416 .9102032 
29 .34993 .93677 • ~ .93052 . ~.1 .92399 . .".,.., • 91718 .41443 .91008 31 I:. .35021 .93067 • ~ .93042 • __ .92388 .39375 .91706 .41411"9 .9099630 

31 .35048 .93657 .36677 .93031 . ~ .92377 .399O:i .91694 .41496 .9098429 
32 • 35075 • 93647 • 36704 • 93020 • """'" • 92366 • ~ • 91683 . 41522 • 90972 28 

: :~~~ :: :~J :: :=~ := := Jt~ :m~: :=~ 
31 .351117 • ~ .36785 .92988 .38403 .92332 .40008 .91648 .41602 .9093625 
~.~.~.~.~~=.~.~.~.~.~24 

I;:=:=:=:=:~:=:=:~~::=:=~ 
1~·~·925~.~.~.~.~.WM.~.41~.~21 
I'" • 35293 • 93565 • 36921 .92935 .3853 .92276 .40141 .91590 .41734 .9087520 

41 .~ .93555 .~ .92924 .38564 .92265 .W~ .91578 .41760 .9086319 
42 .35347 .93544 .36975 .92913 .38591 .92254 .40195 .91566 .41737 .9085118 
43 • 35375 • 935.14 • 37002 • 92902 • 38617 .92243 • 40221 • 91555 • 41813 • 90839 17 
44 .35402 • 93524 • 37029 • 92892 • 38644 .92231 • 40248 • 91543 • 41840 • 90826 16 
45 • 35429 • 93514 • 37056 • 92881 : = . 92220 • 40275 • 91531 . 41866 • 9081416 

~ :=: := J~ ::f :38725 := := ::t:A: :!tm :~~~ 
48 .35511 .93483 .37137 .92849 .38752 .92186 .40355 .91496 .41945 • :::::.!! 12 
49.35538 .93472 .37164 .92838 .38778.92175 .40381 .91484 .41972 .9076611 
50 .35565 .93462 .37191 .92827 .38805 .92164 .40408 .91472 .41998 .90753 10 
51 .35592 .93452 .37218 .92816 .38832 .92152 • ~ .91461 .42024 .90741 9 
52 • 3561~ .9:;441 .37245 .92805 .38859 .92141 .40461 .91449 .42051 .90729 8 
53 .35647 .93431 .37272.92794 .38886 .92130 .40488 .91437 .42077 .90717 7 
54 .35674 .93420 .37299 .92784 .38912 .92119 .40514 .91425 .42104 .90704 6 
55 .35701 .93410 .37326 .92773 .38939 .92107 .40541 .91414 .42130 .90692 5 
56 .35728 .93400 .37353 .92762 .38966 .92096 .40567 .91402 .42156 .90680 4 
57 • 35755 • 93389 • 37380 • 92751 • 38993 • 92085 • 4OIi94 • 91390 • 42183 • 90668 3 
58 • 35~ .93379 .37407 .92740 .39020 .92073 .40621 .91378 .42209 .90655 2 
59 .358!: .93368 .37434 .92729 .39046 .92062 .40647 .91366 .42235 .90643 1 
60 .35837 .9335S .37461 .92718\.39073 .92050 .40674 .91355 .42262 .90631 0 

, CoSiD. BIDe:"" CoSiD. BlDe:""j CoSiD. BIDe:"" ~ BIDe:"" ~""8iile. , 
89° 88· 87° 88° ea· 
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T.lULE 7.-NA.'l'UB .. t.L SINES .!ND COSINES. 

25° 26· I 27° 
2So 

29° I , 
Sine. CoSln.':'-Sine. Cosln. Sine. Cosln. Sine. Cosln. Sine. Cosln. 

---- ---- ----
0 • 42262 .90631 • 43837 . 89879 .45399 . 89101 .46947 .88295 .48481 .87462160 
1 :~:= · 43863 . 89867 · 45425 . 89087 · 46973 • 88281 • 48506 . 87448159 
2 • 43889 . 89854 .45451 . 89074 · 46999 • 88267 .48532 .87434168 
3 · 42341 • 905941 :=:~ • 45477 . 89061 • 47024 .88254 .48557 .87420>57 
4 • 42367 • 90682 :=:= • 47050 . 88240 · 48583 . 874061li6 
.5 · 42394 . 9Oli69 · 43968 . 898!~ · 47076 . 88226 .48608 .87391 65 
6 '1~ .90657 :i . 89803 :;~:= • 47101 . 88213 . 48634 . 87377154 

~ .42 .905451 • .89790 .47127 .88199 .48659 .87363153 
· 42473 .90532 • 4404 . 89777 .45606 .~~ .47153 .88185 .48684 . 87349j52 

1~ • 42499 • 90520 :=:~~ · 45632 . 88981 .47178 .88172 • 48710 . 87335(1 
• 42525 .90507 • 45668 .88968 .47204 • 88168 • 48735 • 87321 50 

11 • 42552 .90495 · 44124 . 89739 .45684 . 88955 .47229 .88144 .48761 .87306
1
49 

12 • 42578 .90483 • 44151 . 89726 .45710 .88942 .47255 .88130 • 48786 . 87292 48 
13 • 4Z604 • 90470 . 44177 .89713 .45736 .88928 .47281 .88117 .48811 • 8727~47 
14 • 42631 • 90468 • 44203 . 89700 . 45762 .88915 .47306 .88103 · 48837 . 87264 46 
!~ • 42657 . 90446 • 44229 . 89687 . 45787 . 88902 .47332 .88089 . 48862 . 87250 45 

~ • 42683 • 90433 .44255 .89674 .46813 .88888 .47358 .88075 · 48888 .87235 44 
.42709 .90421 • 44281 . 89662 .45839 .88875 .47383 .88062 · 48913 • 8722143 

18 .42736 . 90408 .44307 .89649 .46865 .88862 . 47409 .88048 .48938 .87207 42 
!~ .42762 . 90396 .44333 .89636 .45891 .88848 . 47434 .88034 .48964 .8719341 
20 .42788 . 90383 . 44359 . 89623 .45917 .88835 . 47460 .88020 .48989 .87178 40 

21 .42815 . 90371 .44385 .89610 .45942 .88822 . 47486 .88006 .49014 .87164 39 
22 .42341 . 90358 .44411 .89597 .45968 .88808 . 47511 .87993 .49040 :~!~ 

38 
23 .42867 .90346 .44437 . 89584 .40094 .88795 .47537 .87979 .49065 37 

~~ :~ . 90334 . 44464 .89571 .46020 .88782 .47562 .87965 .49090 .87121 36 
.90321 . 44490 .89558 .46046 .88768 ::~~ . 87951 . 49116 . 87107 36 

26 .42946 .90309 . 44516 .89545 .46072 . 88755 .87937 .49141 .87093 34 
27 .42972 .90296 .44542 .89532 .46097 .88741 .47639 .87923 .49166 .87079 33 
28.42999 .90284

1 

.44li68 .89519 .46123 .88728 .4~; .87909 .49192 :~~ 32 
29 .43025 .90271 . 44594 .89506 .46149 .88715 .47 .87896 .49217 31 
30 .43051 .90259 .44620 .89493 .46175 .88701 .47716 .87882 .49242 .87036 30 

31 .43077 .90246 .44646 .89480 .46201 .88688 .47741 .87868 .49268 .8702129 

~ :g~~ .90233 .44672 .89467 . 46226 .88674 .47767 .87854 .49293 .87007 28 
.90221 .44698 .89454 .46252 .88661 .47793 .87840 .49318 .8699327 

34 .43!~ .90208 :::r~ :~ .46278 . 88647 .47818 . 87826 .49344 .86978 26 
35 . 43182 .90196 :~ . 88634 .47844 .87812 .49369 .86964 25 

~:~ .90183 . 447!~ .894!~ .88620 .47~~ .87798 .49394 .8694924 
.90171 . 44802 .89402 .46355 .88607 .4i~ .87784 .49419 :=~ 38 .43261 .90158 . 44828 .89389 .46381 . 88593 .47 .87770 .49445 

39 .43287 .90146 ::= .89376

1 

.46407 .88580 .. 47946 .871li6 .49470 .8690621 
40 .43313 .90133 .89363 .46433 .88566 .47971 .87743 .49495 .8689220 

41 :~ .90120 . 44906 .89350 .46468 .88553 .47997 .87729 .49521 .8687819 
42 .90108 . 44932 .89337 .46484 .88539 .48022 .87715 .49546 .8686318 
43 .~ . 90095 .44958 .89324 · 465!~ . 88526 .48048 .87701 .49571 .8684917 
44 :~ .90082 .44984 .89311 .46536 .88612 .48073 .87687 .49596 .8683416 
45 .90070 .4I!010 .89298 .46561 . 88499 .48099 .87673 .49622 .8682015 

~ .43471 .90057 .45036 .89285 .46587 .88485 ::!~ .87659 .49647 .8680514 
.43497 .90045 :~ .89272 .46613 .88472 .87645 .49672 .8679113 

48.43523 .90032 .89259 .46639 .88458 .481?~ . 87631 .49697 .8677712 
49 .43549 .90019 :m~ .89245 :: .88445 .48201 .87617 .49723 .86762,11 
60 .4357 .90007 .89232 .88431 .48226 .87603 .49748 .8674810 

51 :!;f .89994 .45!~ .89219 .46716 .88417 .48252 :~~~ .49773 .86733 9 
52 .89981 :~~ .89206 .46742 .88404 .48277 .49798 .86719 8 
63 :~ .89968 .89193 .46767 .88390 .48303 . 87li61 .49824 .86704 7 

~ .899li6 .45243 .89180 .46793 . 88377 .48328 .87546 . 49849 .86690 6 
.43706 .89943 .45269 .89167 .46819 .88363 .48354 .87532 .498!~ .86675 5 

~ .43733 .89930 .45295 .89153 .46844 .88349 

:=~ 
.87518 .49899 .86661 4 

.43759 .89918 .45321 .89140 .46870 . 88336 .87504 .49924 .86646 3 

~ .43785 .89905 .45347 .89127 .46896 . 88322 .48430 .87490 .49950 .86632 2 
.43811 .89892 .45373 .89114 .46921 .88308 .48456 .87476 .49975 .86617 1 

60 .43837 .89879 .45399 .89101 .46947 .88295 .48481 .87462 .50000 .86603 0 
- ---- -------- -- - - ---- -, Cosln. Sine. Cosln. Sine. Cosin. Sine. Cosin. Sine. Cosln. Sine. , ----MO 63° 62° 61° 60° _ .. _- ----- - -
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TA.BLB 7.-IUTtltiL 81NBS AND C081M18. 

I M)0 
4,1· 4,~o 4,ao 

U· ~ , Sine. CosIn. 
, 

SIDe. CosIn. Sine. CosIn. Sine. Cosln. Sine. CosIn. 

0: .64279 .76604 
----------------
.65606 .75471 .66913.74314 • 68200 • 73135 • 69466 .71934 60 

1 . tl43OJ. • 76S86 .65628 .75452 .66935 .74295 .68221 .73116 .69487 .7191459 
2 . 64323 • 76567 .6Il6IiO .75433 .66956 .74276 • 68242 • 73096 • 69508 • 7189fI58 
3, .64346 '~;m .65672 .754 .66978.74256 • 58264 • 73076 .69529 • 7187367 
4, .64358 .7 .65694 • .66999 .74237 • 68285 • 73056 • 69549 • 71853 56 
5,:~ .76611 .66716 .7 .67021 .74217 • 68306 • 73036 • 69570 • 71833156 
6 • 64412 • 76492 .66738 .7 .67043 .74198: • 68327 • 73016 • 69591 • 71813 54 

71.64435 .76473 .66759 .7 .67064 .741781 • 58349 • 72996 .69612 • 71792153 
8 • 64457 • 76456 .65781 .7531 .67086.74159 • 683!~ • 72976 • 69633 • 71772 62 
9 .64479 .7 :: :~= ::n~ :m~ • 68391 • 72957 .69654 .7175251 

10 • MIKlI • ~~ • 68412 • 72937 .69675 .7173260 

11, • 64524 • 76398 • 66847 • 75261 .671111 .74100 .68434 .72917 .69006 .7171149 
12, • 64546 • 76380 • 6S869 • 75241 ::~~ .74080 .684li5 .72897 .69717 .7169148 
131 • 64li68 • 76361 • 65691 • 75222 .74061 .68476 .72877 .69737 .7167147 
14 • 64590 • 76342 • 65913 • 75203 .67215 .74041 .68497 .72857 .69758 .7161i046 
151 .64612 .76323 • 65935 • 75184 .67237 .74022 .68518 .72837 .69779 .7163045 
16i .64635 .76304 • 65956 • 75165 .67258 .74002 .68539 .72817 .69800 .7161044 
17, .64657 .76286 .65978 .75146 .67280 .73983 .68561 .72797 .69821 .7159043 
18, .64679 .76267 • 66000 • 75126 .67301 .73963 .68582 .72777 .69842 .7156942 
191.64701 .76248 • 66022 • 75107 .67323 .72944 .68603 .72757 .69862 .7154941 
20 .64723 .76229 • 66044 • 71i088 .67344 .73924 .68624 .72737 .69883 .7152940 

~,::m: :~~~ • 66066 • 71i069 .67366 .73904 .68645 .72717 .69904 • 7i/iOS 39 
• 66088 • 71i01iO .67387 .73885 .68666 .72697 .69925 .7148838 

231.64790 • 76173 • 66109 • 71i03O .67409 .73866 .68688 .72677 .69946 .7146837 
2~ • 64612 • 76154 • 66131 • 76011 .67430 .73846 .68709 .72657 .69966 .7144736 
:J:j • 64834 • 76135 .66153 .74992 .67452 .73826 .68730 .72637 .69987 .71427 35 
:!Ii .64856 .76116 .66175 .74973 .67473 .73806 .68751 .72617 .70008 .71407 34 
27 .64878 :~~ .66197 .74953 .67495 .73787 .68772 .72597 .70029 .7138633 
2l> .64901 .66218 .74934 .67516 .73767 .68793 .72577 .70049 .7136632 
29 .64923 .76059 .66240 .74915 .67538 :W~ .68814 .72557 .70070 .71345 31 
30 .64945 .76041 .66262 .74896 .67559 .68835 .72537 .70091 .7132530 

• '.7370s 31 .64967 .76022 .66284 .74876 .67580 .68857 .72517 .70112 .7130529 
32.64989 .76003 .66306 .74857 .67602 .73688 .68878 .72497 .70132 .7128428 
33 .6IiOll .75984 .66.127 .74838 .67623 .73669 .68899 .72477 .70153 .7126427 
34 .6Ii033 .75965 .66349 .74818 .67645 .73649 .68920 .72457 .70174 .7124326 
35.6Ii055 .75946 .66371 .74799 .67666 .73629 .68941 .72437 .70195 .7122325 
36.65077 .75927 .66393 .74780 .67688 .73810 .68962 .72417 .70215 .7120324 
37 .65100 .75908 .66414 .74760 .67709 .73590 .68983 .72397 .70236 .7118223 
38 .65122 .75889 .61'>436 .74741 .67730 .73570 .69004 .72377 .70257 .7116222 
39 .65144 .75870 .66458 .74722 .67752 .73561 .69025 .72357 .70277 .71141,21 
40 .65166 .75851 .G6480 .74703 .67773 .73531 .69046 .72337 .70298 .71121120 
41 .65188 .75832 • G6IiOI .74683 .67795 .73511 .69067 .72317 .70319 .7110019 
42 .66210 .75813 .66623 .74664 .67816 .73491 .69088 .72297 .70339 .7108018 
43 .66232 .75794 .66545 .74644 .67837 .73472 .69109 

• 72277i .70360 .7105917 
44 .66254 .75775 .66566 .74625 .67859 .73452 .69130 .72257 .70381 .7103916 
45 .65276 .75756 .66588 .74606 .67880 .73432 69151 .72236

1 
.70401 .7101915 

~ .65298 .75738 .66610, • 74S86 .67901 .73413 : 69172 .72216 .70422 .7099814 
.65320 .75719 .666321 .74567 .67923 .73393 .69193 .72196

1 

.70443 .7097813 
48.65342 :!~ .66653 .74548 .67944 .73373 .69214 .72176 .70463 .7095712 
49 .66364 .66675 .74528 .67966 .73353 .69235 :~~~: .70484 .7093711 
60 .65386 .75661 .66697 .74509 .67987 .73333 .69256 .7OIi05 .7091610 

31 .65408 .75642 .66718 .74489 .68008 .73314 .69277 .72116 .70525 .70896 9 
52 .66430 .75623 .66740 .74470 .68029 .73294 .69298 .72095 .70546 .70875 8 
53 .65452 .75604 .66762 .74451 .68051 .73214 .69319 .72075 .70567 .70855 7 
54 .65474 .75685 .66783 .74431 .68072 .73254 .69340 .72055 .70587 .70834 6 
56 .65496 .75666 .66805 .74412 .68093 .73234 .69361 .72035 • 'lO608 .70813 5 
56 .65518 .75547 .66827 .74392 .68115 .73215 .69382 .72015 .70628 .70793 4 
57 .65540 .75628 .66848 .74373 .68136 .73195 .69403 .71995 .70649 .70772 3 
58 • 65562 • 75509 .66870 .74253 .68157 .73175 • 69424 • 719741 • 70670 • 70752 2 
59 • 65684 • 75490 .66891 .74334 • 68179 • 73156 

:=:~::I 
• 70690 • 70731 1 

60 .65606 .75471 .66913 .74314 • 68200 . 73135 .70711 .70711 0 ---- eosin. SIDe-:- Cosin. Sine. CosIn. Sine. Cosln. Sine. Cosln. Sine. . . 
4,g. 4,S· 4,7 0 4,6. 4,15· 

". 
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'l'.lBLB 8.-NATURA.L 'l'AN8Ens AND COTANGENTS. 

I~ 
o· 1" 2' a' , 

Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. ----- ----- ----- -----
.00000 Intlnite. .01746 57.2900 .03492 28.6363 .05241 19.0811 00 

1 .00029 3437.75 .01775 56.3506 .03521 28.3994 .05270 18.9i65 59 
2 .00058 1718.87 .01804 65.4415 .03550 28.1664 .05299 18.8711 58 
3 .00087 1145.~ .01833 54.5613 .03579 27.9372 .05328 18. 7678 57 
4 .00116 859.436 .01862 63.7086 .03609 27.7117 .05357 18.6656 56 
5 .00145 687.549 .01891 52.8821 .03638 27.4899 I .05387 18.5645 65 
6 .00175 572.957 .01920 52. 0IKJ7 .03667 27.2715 .05416 18.4645 54 
7 .00204 491.106 .01949 51.3032 .03696 27.0566 .05445 18.3655 63 
8 .00233 420.718 .01978 00.5485 .03725 26.8400 .05474 18.2677 52 
9 .00262 . 381.971 .02007 49.8l57 .03754 26.6367 .05563 18.1708 61 

10 .00291 343.774 .02036 49.1039 .03783 26.4316 .05b33 18.0700 50 
II .00320 312.521 .02066 48.4121 .03812 26.2296 .05662 17.9802 49 
12 .00349 286.478 .02095 47.7395 .03842 26.0307 .05591 17.8853 48 
13 .00378 284.441 .02124 47.0853 .03871 25.8348 .05620 17.7934 47 
14 .00407 245. 552 .02163 46.4489 .03900 25.5418 .05649 17.7015 46 
15 .00436 220.182 .02182 45.8294 .03929 25.4517 .05678 17.6106 45 
16 .00465 214.858 .02211 45.2261 .03958 25.2644 .05708 17.5205 44 
17 .00495 202.219 .02240 44.6386 .03987 25.0798 .11<>,37 17.4314 43 
18 .00524 190.984 .02269 44.0661 .04016 24.8978 .05766 17.3433 42 
19 .00553 1111.932 .02208 43.li081 .04046 24.7185 .05795 17.2558 41 
20 .00582 

171. 885 1 
.02328 42.9&1 .04075 24.5418 .05824 17.1693 40 

21 .00611 163.700 .02357 42.4335 .04104 24.3675 .05854 17.0837 39 
22 .00640 156.259 .02386 41.9158 .04133 24.1957 .05883 16. 9990 38 
23 .00669 149.465 .02415 41.4106 .04162 24.0263 .05912 16.9100 37 
24 .00698 143.237 .02444 40.9174 .04191 23.8593 .06941 16.8319 36 
25 .00727 137.007 .02473 40.4358 .04220 23.6946 .05970 16.7496 35 
26 .00756 132.219 .02li02 39.9655 .04200 23.5321 .05999 16.668l 34 
27 .00785 127.321 .02531 39.0059 .04279 23.3718 .00020 16.5874 33 
28 .00815 122.774 .02500 39.0566 .04308 23.2137 .00058 16.6075 32 
20 .00844 118.540 .02689 38.6177 .04337 23.0577 .06087 16.4283 31 
30 .00873 114.689 .02619 38.1885 .04366 22.9038 .06116 16.3499 30 

31 .00902 110.892 .02648 37.7686 .04395 22.7519 .06145 16.2722 20 
32 .00931 107.426 .02677 37.3579 .04424 22.0020 .06176 16.1952 28 
33 .00900 104.171 .02706 36.9500 .04454 22.4541 .06204 16.1190 27 
34 .00989 101.107 .02735 36.5627 .04483 22.3081 .062."33 16.0435 26 
35 .01018 98.2179 .02754 36.1776 .04512 22.1540 .01'>262 15.9687 25 
36 .01047 95.4895 .02793 35.1IlO6 .0454l 22.0217 .06291 15.8945 24 
37 .01076 92.9035 .02822 35.4313 .04570 21.8813 .06321 15.82ll 23 
38 .01105 90.4633 .02851 35.0695 .04599 21.7426 .06350 15. 7483 22 
39 .01135 88.1436 .02881 34.7151 .04628 21.0066 .06379 15.6762 21 
40 .0ll54 85.9398 .02010 34.36i8 .04658 21.4704 .06408 15.0048 20 

U .01193 83.8435 .02939 34.0273 .04687 21.3369 .06437 15. 5340 19 
42 .01222 81.8470 .02068 33.6935 .04716 21.2049 .06467 11\.4638 18 
43 .01251 79.9434 .02997 33.3662 .04745 2:'0747 .06496 15.3943 17 
44 .01280 78.1263 .03026 33.0452 .04774 211 ~ hiD .06525 15.3254 16 
45 .01309 76.3900 .03055 32.7303 .04IIl3 20.3188 .06554 15.2571 15 
46 .01338 74.7202 .03084 32.4213 .04833 20.6982 .06li84 15.1893 14 
47 .01367 73.1390 .03114 32.1181 .04862 20.5691 .06613 15.1222 13 
48 .01396 71.6161 .03143 31.8205 .04391 20.4465 .06642 15.0557 12 
49 .01425 70.1533 .03172 31.5284 .04920 20.3253 .066il 14.9898 11 
50 .01455 68. 7001 .03201 31.2416 .04949 20.2056 .06i00 14.9244 10 

51 .01484 67.4019 .03230 30.9599 .04978 20.0872 .06i30 14.8596 9 
li2 .01613 66.1055 .03259 30.6833 .05007 19.9702 .06759 14.7954 8 
63 .01542 54.85IIl .03288 30.4116 .05037 19.8546 .06188 14.7317 7 
54 .01571 63. 656i .03317 30.1446 .05066 19.7403 .06817 14.6685 6 
55 .01600 62.4992 .03346 20.8823 .05095 19.6273 .06347 14.0059 5 
56 .01620 61.3839 .03376 20.6245 .05124 19.5156 .06876 14.5438 4 
57 .01668 00.3Oli8 .03405 20.3711 .05153 19.4051 .06905 14.4823 3 
58 .01687 59.2659 .03434 29.1220 .05182 19.2059 .06934 14.4212 2 
59 .01716 58.2612 .03463 28. 8771 .05212 19.1879 .06963 14.3607 1 
00 .01746 57.2900 .03492 28. 6363 .05241 19.0811 .06993 14.3007 0 
~ ----- ---------- ------'I , Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. 

80" 88' 87' 86' 
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TnLB 8.-lUT1JBA.L UNa.lIITS .&ND ClOT.&Na.NTS. 

4° 5° I 6° 7° , , 
Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. 

-- -
0 .06993 14.3007 .08749 11.4301 .10510 9.61436 .12278 8.14436 60 
1 .07002 14.2411 .08778 11.3919 .10540 9.48781 .12308 8. 12481 59 
2 .07051 14.1821 .08807 11.3MO .10569 9.48141 .12338 8.10536 68 
3 .07080 14.1236 .08837 11.3163 .10699 9.43615 .12367 8.08600 67 
4 .07110 14.0655 .~ 11.2789 .10628 9.40904 .12397 8.06674 Ii6 
5 .07139 14.0079 .08895 11.2417 .10657 9.38307 .12426 8.04756 56 
6 .07168 13.9507 .08925 11.2048 .10687 9.35724 .12456 8.02848 54 
7 .07197 13.8940 .08954 11.1681 .10716 9.33156 .12485 8.00948 63 
8 .07227 13.8378 .08983 11.1316 .10748 9.30599 .12515 7.99!l68 62 
9 .07256 13.7821 .09013 11.0954 .10775 9.28058 .12544 7.97176 61 

10 .07285 13.7267 .09042 11.0594 .10805 9.25630 .12574 7.95302 50 

11 .07314 13.6719 .09071 11.0237 .10834 9.23016 .12603 7.93438 49 
12 .07344 13.6174 .09101 10.9882 .10863 9.20516 .12633 7.91582 48 
13 .07373 13.1i634 .09130 10.9629 .10893 9.18028 .12662 7.89734 47 
14 .07402 13.5098 .09159 10.9178 .10922 9.15654 .12692 7.87895 46 
15 .07431 13.451i6 .09189 10.8829 .10952 9.13093 .12722 7.86064 45 
16 .07481 13.4039 .09218 10.8483 .10981 9.10646 .12751 7.84242 44 
17 .07490 13.3515 .09247 10.8139 .11011 9.08211 .12781 7.82428 43 
18 .07519 13.2996 .09277 10.7797 .11040 9.05789 .12810 7.80622 42 
19 .07548 13.2480 .09306 10.7457 .11070 9.03379 .12840 7.78825 41 
20 .07578 13.1969 .09335 10.7119 .11099 9.00983 .12869 7.77035 40 

21 .07607 13.1481 .09365 10.6783 .11128 8.98598' .12899 7.75254 39 
22 .07636 13.0958 .09394 10.6450 .11168 8.96227 .12929 7.73480 38 
23 .07665 13.0468 .09423 10.6118 .11187 8.93867 .12968 7.71715 37 
24 .07695 12.9962 .09453 10.5789 .11217 8.91520 .l2988 7.69957 36 
25 .07724 12.9469 .09482 10.5462 .11248 8.89185 .13017 7.68208 35 
26 .07763 12.8981 .09511 10.5136 .11276 8.86862 .13047 7.66486 34 
27 .07782 12.8496 .09541 10.4813 .11305 8.84551 .13076 7.64732 33 
28 .07812 12.8014 .09570 10.4491 .11335 8.82252 .13106 7.63005 32 
29 .07841 12.7536 .09600 10.4172 .11364 8.79964 .13136 7.61287 31 
30 .07870 12.7062 .09629 10.3854 .11394 8.77689 .13165 7.59575 30 
31 .07899 12.6591 .09668 10.3538 .11423 8.75425 .13195 7.57872 29 
32 .07929 12.6124 .09688 10.3224 .11462 8.73172 .13224 7.56176 28 
33 .07968 12.5660 .09717 10.2913 .11482 8.70931 .13254 7.54487 27 
34 .07987 12.5199 .09748 10.2602 .11511 8.68701 .l3284 7.62806 26 
35 .08017 12.4742 .09776 10.2294 .11541 8.66482 .13313 7.51132 25 
36 .08046 12.4288 .09805 10.1988 .11570 8.64275 .l3343 7.49465 24 
37 .08075 12.3838 .09834 10.1683 .11600 8.62078 .13372 7.47806 23 
38 .08104 12.3390 .09864 10.1381 .11629 8.59893 .l3402 7.48154 22 
39 .08134 12.2948 .09893 10.1080 .11659 8.57718 .13432 7.44509 21 
40 .08163 12.2505 .09923 10.0780 .11688 8.56555 .13481 7.42871 20 

41 .08192 12.2067 .09952 10.0483 .11718 8.63402 .13491 7.41240 19 
42 .08221 12.1632 .099S1 10.0187 .11747 8.51259 .13621 7.39616 18 
43 .08251 12.1201 .1~"ll 9.98931 • 11m 8.49128 .13550 7.37999 17 
44 .08280 12.0772 .10040 9.96007 .11806 8.47007 .13580 7.36389 16 
45 .08309 12.0348 .10069 9.113101 .11836 8.44896 .13609 7.34786 15 
48 .08339 11.9923 .10099 9.90211 .11865 8.42795 .13639 7.33190 14 
47 .08368 11.9504 .10128 9.87338 .11895 8.40705 .13669 7.31600 13 
48 .08397 11.9087 .10158 9.84482 .11924 8.38625 .13698 7.30018 12 
49 .08427 11.8673 .10187 9.81641 .11954 8.36556 .13728 7.28442 11 
50 .08456 11.8262 .10216 9.78817 .11983 8.34496 .13768 7.26873 10 

61 .08486 11.7863 .10248 8. 76009 .12013 8.32448 .13787 7.26310 9 
62 .08514 11.7448 .10276 9.73217 .12042 8.30406 .13817 7.23754 8 
63 .08544 11.7045 .10305 9.70441 .12072 8.28376 .13848 7.22204 7 
54 .08573 11.6645 .10334 9.67680 .12101 8.26356 .13876 7.20661 6 
56 .08602 11.6248 .10363 9.64935 .12131 8.24345 .13906 7.19125 5 
Ii6 .08632 11.6863 .10393 9.62205 .12160 8.22344 .13935 7.17594 4 
57 .08661 11.6461 .10422 9.S9490 .12190 8.20362 .13965 7.16071 3 
58 .08690 11.5072 .10462 9.1i6791 .12219 8.18370 .13995 7.14563 2 
59 .08720 11.4885 .10481 9.54106 .12249 8.16398 .14024 7.l3042 1 
60 .08749 11.4301 .10510 9.51436 .12278 8.14436 • 140M 7.11637 0 -------- ----- -
, Cotang. Tang. Cotang. Tang. Cotang. Tang. o Cotang. Tang. , 
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SO eo I 10· 11° 
I I 

Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. -------- ---------- -
0 .14054 7.11537 .15838 6.31376 .17633 6.67128 .19438 6.14455 m 
1 .14084 7.10038 .15868 6.30189 .17663 6. 66165 .19468 6.13658 00 
2 .14113 7.08546 .15898 6.29007 .17693 6.6U16 .19498 6.l2862 68 
3 .14143 7. 070Ii8 .1fJ928 6.27829 .17723 6. 64248 .19529 6.12069 67 
4 .14173 7.015679 10058 6.26655 .17753 6.63296 .196li11 6.11279 66 
5 .14202 7.04105 .15988 6.25486 .17733 6.623« .19589 6.10490 65 
6 .14232 7.02637 .16017 6. 24321 .17813 6. 61397 .19619 6.097M M 
7 .14262 7.01174 .10047 6.23100 .17843 6.«1452 .19649 6.08921 53 
8 .14291 6.99718 .16077 6.22003 .17873 6. fJ9511 .19680 6.08139 52 
9 .14321 6.98268 .16107 6.20861 .17903 6. 58573 .19710 6.07360 51 

10 .14351 6.96823 .16137 6.19703 .17933 6.67638 .19740 6.06S84 50 

11 .14381 6.95385 .16167 6.l85fJ9 .17963 6.56708 .19770 6.06809 49 
12 .14410 6.93952 .16196 6.17419 .17993 6.55777 .19801 5. 0Ii007 48 
13 .14440 6.92525 .16226 6.16283 .18023 6.M861 .19831 6.0f267 ~ 
14 .14470 6. 911M .15256 6.15151 .l8053 6. 53927 .19861 6.03499 46 
16 .14499 6.89688 .16286 6.14023 .18083 6.63007 .19891 6.02734 45 
16 .14529 6.88278 .16316 6.12899 .18113 6. 620lIO .19921 6.01971 « 
17 .145fJ9 6.l!6874 .16346 6.11779 .18143 6.61176 .19952 6.01210 43 
18 .14588 6.85475 .16376 6.10664 .18173 6.50264 .19\lS2 6.00451 42 
19 .14618 6.84082 .16405 6.09652 .l8203 6. 411366 .20012 4.99695 41 
20 .14648 6.82694 .16435 6.08«4 .l8233 6. 48451 .20042 4.98940 40 
21 .14678 6.81312 .16465 6.07340 .18263 6. 47548 .20073 4.98188 39 
22 .14707 6.79936 .16495 6.06240 .18293 5. 46648 .20103 4.97438 38 
23 .14737 6. 78564 .16525 6.05143 .18323 5. 45751 .20133 4.96600 37 
24 .14767 6. 77199 .16555 6.0f051 .l8353 6. «867 .20164 4. 9fJ945 36 
25 .14796 6.75838 .16585 6.02962 .13384 5. 43966 .20194 4. 95201 35 
26 .14826 6. 74483 .16615 6.01878 .18414 6. 43077 .20224 4.944m 34 
27 .14856 6. 73133 .16645 6.00797 .18444 6. 42192 • 202M 4.93721 33 
28 .14886 6. 71789 .16674 6.99720 .18474 6. 41309 .2028IS 4. 92984 32 
29 .14915 6. 70450 • 167M 5.98646 .18504 5. 40429 .20315 4.92249 31 
30 .14945 6.69116 .16734 5.97576 .18534 6.39552 .20345 4. 91516 30 
31 .14975 6.67787 .16764 5.96510 .18564 5.38677 .20378 4.90786 29 
32 .10005 6.66463 .16794 5.9M48 .l8fJ94 5.37805 .20406 4.90058 28 
33 .15034 6.65144 .16824 6.94390 .18624 5. 3Il936 .20436 4.89330 27 
34 .15064 6.83831 • 168M 6.93335 .18654 6.3m70 .20466 4.88605 26 
35 .15094 6.62523 .16884 6.92283 .18684 6.35206 .20497 4.87882 25 
36 .15124 6. 61219 .16914 5.91236 .18714 5.34345 .20527 4.87162 24 
37 .15153 6. fJ9921 .16944 5.90191 .18745 5.33487 .20567 4.864« 23 
38 .16183 6.68627 .16974 5.89151 .18775 5.32631 .20588 4.85727 22 
39 .15213 6. 57339 .17OOf 5.88114 .18805 6.31778 .20618 4.85013 21 
40 .15243 6. 5flOIl5 .17033 5.87060 .18835 5.30928 .20648 4.84300 20 
41 .15272 6.M777 .17063 5.sm51 .l886S 5.30060 .20679 4.83590 19 
42 .15302 6.53503 .17093 6.85024 .l8895 5.29235 .20709 4.82882 18 
43 .15332 6. 52234 .17123 6.84001 .18925 6.28393 .20739 4.82175 17 
44 .15362 6. 50970 .17153 6.82982 .18955 5.27553 .20770 4.81471 16 
45 .15391 6. 49710 .17183 6.81966 .l8986 5.26715 .20800 4.80769 15 
46 .15421 6. 48456 .17213 6.80953 .19016 5.25860 .20830 4.80068 14 
47 .lM51 6. 47206 .17243 5. 79944 .19046 5.25048 .20861 4. 79370 13 
48 .15481 6. 45961 .17273 5. 78938 .19076 5.24218 .20891 4. 78673 12 
49 .15511 6. 44720 .17303 5. 77936 .19106 6.23391 .20921 4. 77978 11 
50 .15MO 6. 43484 .17333 6. 76937 .19136 6.22566 .20952 4. 77286 10 
51 .15570 6.12253 .17363 5. 70041 .19166 6.21744 .20982 4. 76fJ95 9 
52 .10000 6. 41026 .17393 6. 74949 .19197 6.20925 .21013 4. 7fJ906 8 
53 .lS63O 6.396Of .17423 5.73960 .19227 6.20107 .21043 4.76219 7 
M .16660 6.38587 .17453 6. 72974 .19267 6.19293 .21073 4. 74534 6 
55 .15689 6.37374 .17483 6. 71992 .19287 6.18430 • 211M 4. 73851 5 
66 .16719 6.36165 .17513 6. 71013 .19317 6.17671 .21134 4. 73170 4 
67 .16749 6.34961 .17543 6. 70037 .1~ 6.16863 .21164 4. 72490 3 
liB .16779 6.33761 .17673 6. 69064 .19378 6.1m68 .21195 4.71813 2 
611 .11i809 6.32666 • 17m3 6.68094 .19408 6.15256 .21225 4. 71137 1 

I~ 
• 15838 6. 31376 .17633 6. 67128 .19438 6.14455 .2l256 4. 70463 0 -

Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. 1'ang. 
I 
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TABU 8.-NATUILlL TAK&BNTS AND OOTANOBl'CT8. 

I 12° I 13° ,I 14° I 16° I I 
_' _, Tang. I Cotlmg. Tang. Cotang.:: Tang. Cotang. I Tang. Cotang. ' 

o . 212.56 4. 70463 .2.'lO87 4.33148 I .24933 4.01078 ' .26795 3.73;105 100-
1 • 21286 4.69791 · 23117 4. 32S73 ! . 24~ 4. 00&!2 .26826 3.72771 59 
2 .21316 4.69121 .23148 4.32001 .2499" 4.00086 .268S7 3.72338 58 
3 .21347 4.68452 .23179 4.31430 .20026 3. 99592 .26888 3.71007 57 
4 • 21377 4. 67786 • 23209 4. 30860 • 250iiII 3.99099 .269'.10 3.71476 .56 
15 • 21408 4. 67121 • 23240 4. 30291 • 25087 3. 98607 .26951 3.71046 55 
6 • 21438 4. 66458 • 23271 4. 29724 .25118 3. 98117 .26982 3. 70016 54 
7 • 21469 4. 65797 .23301 4.29159 .25149 3.97627 .27013 3.70188 53 
8 .21499 4. 65138 • 23332 4. 28595 • 25180 3. 97139 • 27044 3. 69761 52 
9 .21529 4. 64480 23363 4. 28032 .25211 3. 96651 · 27076 3. 693.15 51 

10 .21560 4. 63825 : 23393 4.27471 .25242 3. 96165 .27107 3. 68909 50 

11 .21590 4.63171 .23424 4.26911 .25273 3.95680 .27138 3.68485 49 
12 .21621 4.62518 .23455 4.26352 .25304 3.95196 .27169 3.68061 48 
13 .21651 4.61868 .23485 4.25795 .25335 3.94713 .27201 3.67638 47 
14 .21682 4.61219 .23516 4.25239 .25366 3.94232 .27232 3.67217 46 
15 .21712 4.60572 .23547 4.24685 .25397 3.93751 .27263 3.66796 45 
16 .21743 4.59927 .23578 4.24132 .25428 3.93271 .27294 3.00376 44 
17 .21773 4.59283 .2300~ 4.23580 .25459 3.92793 .27326 3.65957 43 
18 .21804 4.58641 .23639 4.23030 .25490 3.92316 .27357 3.65538 42 
19 .21834 4.58001 .23670 4.22481 .25521 3.91839 .27388 3.65121 41 
20 .21864 4.57363 .23700 4.21933 .25552 3.91864 .27419 3.64705 40 

I 21 .21895 4 • .56726 .23731 4.21387 .25583 3.90890 .27451 3.64289 39 
22 .21925 4.56091 .23762 4.20842 .2.5614 3.90417 .27482 3.63874 38 
23 .219.56 4.55458 .23793 4.20298 .25645 3.89945 .27513 3.63461 37 
24 .21986 4.54826 .23823 4.19756 .2.5676 3.89474 .27545 3.63048 36 
25 .22017 4.54196 .23854 4.19215 .257f1l 3.89004 .27576 3.62636 35 
26 .22047 4.53568 .23885 4.18675 .25738 3.88536 .27607 3.62224 34 
27 .22078 4.52941 .23916 4.18137 .25769 3.88068 .27638 3.61814 33 
28 .22108 4.52316 .23946 4.17600 .25800 3.87601 .27670 3.61405 32 
29 .22139 4.51633 .23977 4.17064 .25831 3.87136 .27701 3.60996 31 
30 .22169 4.51071 .24008 4.16530 I .25862 3.86671 .27732 3.60588 30 

31 .22200 4.50451 .24039 4.15997

1 

.25893 3.86208 .27764 3.60181 29 
32 .22231 4.49832 .24069 4.15465 .25924 3.85745 .27795 3.59775 28 
33 .22261 4.49215 .24100 4.14934 .25055 3.85284 .27826 3.59370 27 
34 .22292 4.48600 .24131 4.14405 .25986 3.84824 .27858 3.58966 26 
35 .22322 4.47986 .24162 4.13877 i .26017 3.84864 .27889 3.58.562 25 
36 .22353 4.47374 .24193 !:t~1 .28048 3.83906 .27921 I 3.58160 24 
37 .22383 4.46764 .24223 .26079 3.83449 · 27952 3. 57758 23 
38 .22414 4. 4611i5 .24254 4.12301 .26110 3.82992 .27983 3. 57357 22 
39 .22444 4.45548 .24285 4.11778 .26141 3.82537 .28015 3.56957 21 
40 .22475 4.44942 .24316 4.11256 .26172 3.82083 .28046 3 • .56557 20 
41 .22505 4.44338 .24347 4.10736 .26203 3.81630 .28077 3.56159 19 
42 .22536 4.43735 .24377 4.10216 .26235 3.81177 .28109 3.55761 18 
43 .22567 4.43134 .24408 4.00699 .26266 3.80726 .28140 3.55364 17 
44 .22597 4.42534 , .24439 4.09182 .26297 3.lKl276 .28172 3.54968 16 
45 .22628 4.41936 : .24470 4.08866 .26328 3.79827 .28203 3.54573 15 
46 .22658 4.41340 I .24501 4.03152 .2631i9 3.79378 .28234 3.54179 14 
47 .22689 4.40745 .24532 4.07639 .26390 3.78931 .28266 3.53785 13 
48 .22719 4.40152 .241i62 4.07127 .26421 3.78485 .28297 3.53393 12 
49 .22750 4.39560 .24593 4.06616 .26452 3.78040 .28329 3.53001 11 
50 .22781 4.38969 .24624 4.06107 .26483 3. 7751i15 .28360 3.52609 10 

51 .22811 4.38381 .24655 4. 05Ii99 .26515 3.77152 .28391 3.52219 9 
52 .22842 4.3il93 .24686 4.05092 .26546 3.76709 .26423 3.51829 8 
53 .22872 4.37207 .24717 4.04586 .26577 3.76268 .28454 3.51441 7 
54 .22903 4.36623 .24747 4.04081 .26608 3. 75828 .28486 3.51053 6 
55 .22934 4.36040 .24778 4.03578 .26639 3.75388 .28517 3.50666 5 
56 .22964 4.35459 .24809 4.03076 .26670 3.74950 .28549 3.50279 4 
57 .22995 4.34879 .24840 4.02574 .26701 3.74512 .28580 3.49894 3 
58 .23026 4.34300 .24871 4.02074 .26733 3.74075 .28612 3.49509 2 
59 .23056 4.33723 .2~902 4.01576 ' .26764 3.73640 .28643 3.49125 1 
60 .23087 4.33148 .24933 4.010;8 I .26795 3.73205 .28675 3.48741 0 -------- --- ---1------

Cotang. Tang. --, Cotang. Tang. Icotaog. Tang. Ilcotang.1 Tang. , 
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TolBLB 8.-1UTULlL TolNaBNTH olND COTolN9BNTS. 

160 II 17° 18° II 19° , 
Tang. I Cotang. Tang. Cotang. Tang. Cotang. Tang. I Cotang. 

, 

0 .28675 3 48741 30573 3. 27085 • 32492 3 07768 34433 2 90421 60 
1 .287 3. 26745 .32524 110147 59 
2 .287 3.26406 .32556 89873 58 
3 .2876 3. 26067 , .32588 89600 57 
4 .28800 3.25729 .32621 89327 56 
5 .2883 3.25392 .32653 89055 55 
6 .2886 3.25055 .32685 88783 54 
7 .28895 3. 24719 .32717 88511 53 
8 .2892 3. 24383 .32749 88240 52 
9 .2895 3.24049 .32782 87970 51 

10 .289110 3.23714 .32814 87700 50 

11 .211021 3. 44576 .30923 3. 23381 .32846 3. 04450 .34791 2. 87430 49 
12 .211053 3.44202 .3()g55 3. 23048 .32878 3.04152 .34824 2. 87161 48 
13 .29084 3.43829 .30987 3.22715 .32911 3.03854 .34856 2. 86892 47 
14 .29116 3. 43456 .31019 3. 22384 .32943 3.03556 .34889 2. 86624 46 
15 .29147 3.43084 .31051 3.22053 .32975 3.03260 .34922 2. 86356 45 
16 .29179 3.42713 .31083 3. 21722 .33007 3.02963 .34954 2. 86089 44 
17 .29210 3.42343 .31115 3. 21392 .33040 3.02667 .34987 2. 85822 43 
18 .29242 3. 41973 .31147 3.21063 .33072 3.02372 .35020 2.85555 42 
19 .29274 3.41604 .31178 3.20734 .33104 3.02077 .35052 2. 85289 41 
20 .29305 341236 31210 3.20406 .33136 301783 35085 J 2 85023 40 

21 .2933 3.20079 .33169 84758 39 
22 .29368 3.19752 .33201 84494 38 
23 .29400 3.19426 .33233 84229 37 
24 .2943 3.19100 .33266 83965 36 
25 .29463 3.18775 .33298 83702 35 
26 .2949 3.18451 .33330 83439 34 
27 .295 3.18127 .33363 83176 33 
28 .2955 3.17804 .33395 82914 32 
29 .295 3.17481 .33427 82653 31 
30 .29621 3.37594 .31530 3.17159 .33460 2.98868 .35412 2. 82391 30 

31 .29653 3.37234 .31562 3.16838 .33492 2.98580 .35445 2.82130 29 
32 .29685 3.36875 .31594 3.16517 .33524 2.98292 .35477 2.81870 28 
33 .29716 3.36516 .31626 3.16197 .33557 2.98004 .35510 2.81610 27 
34 .29748 3.36158 .31658 3.15877 .33589 2.97717 .35543 2.81350 26 
35 .29780 3.35800 .316110 3.15558 .33521 2. 97430 .35576 2.81091 25 
36 .29811 3.35443 .31722 3.15240 .33654 2.97144 .36608 2.80833 24 
37 .29843 3.35087 .31754 3.14922 .33686 2.96858 .35641 2.80574 23 
38 . r.875 3.34732 .31786 3.14605 .33718 2.96573 .35674 2.80316 22 
39 .291106 3.34377 .31818 3.14288 .33751 2. 96288 , .35707 2.80059 21 
40 .29938 3.13972 .33783 79802 20 

41 .2997 3.13656 .33816 79545 19 
42 .3000 3.13341 .33848 79289 18 
43 .30033 3.13027 .33881 79083 17 
44 .30065 3.12713 .33913 78778 16 
45 .3009 3.12400 .33945 78523 15 
46 .301 3.12087 .33978 78269 14 
47 .301 3.11775 .34010 78014 13 
48 .301 3.11464 .34043 77761 12 
49 .30224 3.11153 .34075 77507 11 
50 .30255 3.30521 .32171 3.10842 .34108 2.93189 .36068 2.77254 10 

51 .30287 3.30174 .32203 3.10532 .34140 2.92910 .36101 2.77002 9 
52 .30319 3.29829 .32235 3.10223 .34173 2.92632 .36134 2.76750 8 
53 .30351 3.29483 .32267 3.09914 .34205 2.92354 .36167 2.76498 7 
54 .30382 3.29139 .32299 3.09606 .34238 2.92076 .36199 2.76247 6 
55 .30414 3.28795 .32331 3.09298 .34270 2.91799 .36232 2.75996 5 
56 .30446 3. 28452 .32363 3.08991 .34303 2.91523 .36265 2.76746 4 
57 .30478 3.28109 .32396 3.08685 .34335 2.91246 .36298 2. 75496 3 
58 .30509 3.27767 .32428 3.08379 .34368 2.90971 .36331 2.75246 2 
59 .30541 3.27426 32460 3. 0!1073 .34400 2 110696 36364 274997 1 
60 .305 3.07768 .34433 74748 0 -----

Cotang.1 
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TABU 8.-1UT1JlLlL TANGIlNTS AND COTANGIlNTS. 

, I 12· 13· I! 14· II 16· , 1 
Tang. Cotang. Tang. Cotang. 'I Tang. Cotang., Tang. Cotang. 

-0- .21256 4.70463 .23087 4.3314811 .24933 4.01078 .26795 3. i320S 00 
1 • 21286 4. 69791 • 23117 4. 32S73 1 ! . 24964 4. 00&l;I • 26826 3. 72771 59 
2 .21316 4.69121 .23148 4.32001 .24995 4.00086 .26857 3.72333 58 
3 .21347 4.68452 .23179 4.31430 .250"26 3.99592 .26888 3.71907 57 
4 .21377 4.67786 .23209 4.30860 .25056 3.99099 .26920 3.71476 56 
Ii .21408 4.67121 23240 4.30291 .25087 3.98607 .26951 3.71046 M 
6 .21438 4.66458 : 23271 4.29724 .25118 a. 98117 .26982 3."ib616 54 
7 .21469 4.65797 .23301 4.29159 .25149 3.97627 .27013 3.70188 53 
8 . 21499 4. 65138 • 23332 4. 28595 • 25180 3. 97139 • 27044 3. 69761 52 
9 .21529 4. 64480 .23363 4.28032 .25211 3.96651 .27076 3. ooa.15 51 

10 .21560 4. 63825 .23393 4. 27471 .25242 a. 96165 .27107 3.68909 50 
11 • 21590 4. 63m .23424 4. 26911 • 25273 3.95680 .27138 3. 68485 49 
12 .21621 4.62518 .23455 4.26352 .25304 3.95196 .27169 3.68061 48 
13 .21651 4.61868 .23485 4. 257951 .25335 3.94713 .27201 3.67638 47 
14 .21682 4.61219 .23516 4.25239 .25366 3.94232 .27232 3.67217 46 
15 .21712 4.60572 .23547 4.24685 .25397 3.93751 .27263 3.66796 45 
16 .21743 4.59927 .23578 4.24132 .25428 3.93271 .27294 3.66376 44 
17 • 21773 4. 59283 • 2360S 4. 23580 • 25459 3. 92793 • 27326 3. 65957 43 
18 .21804 4.58641 .23639 4.23030 .25490 3.92316 .27357 3.65538 42 
19 .21834 4.58001 .23670 4.22481 .25521 3.91839 .27388 3.65121 41 
20 .21864 4.57363 .23700 4. 21933 .25552 3.91364 .27419 3.64705 40 
21 .21895 4.66726 .23731 4.21387 .25583 3.90890 .27451 3.64289 39 
22 .21925 4.56091 .23762 4.20842 .25614 3.90417 .27482 3.63874 38 , 
23 .21956 4.65458 .23793 4.20298 .25645 3.89945 .27513 3.63461 37 
24 .21986 4.54826 .23823 4.19756 .25676 3.89474 .27545 3.63048 36 
25 .22017 4.54196 .238M 4.19215 .25707 3.89004 .27576 3.62636 35 
26 .22047 4.53568 .23885 4. 18675 .25738 3.88/l36 .27607 3.622"24 34 
27 .22078 4.62941 .23916 4.18137 .25769 3.88068 .27638 3.61814 33 
28 .22108 4.62316 .23946 4.17600 .25800 3.87601 .27670 3.61405 32 
29 .22139 4.516:13 .23977 4.17064 .25831 3.87136 • mOl 3.60996 31 
30 .22169 4.51071 .24008 4.16530 .25862 3.86671 .m32 3.60588 30 
31 .22200 4. 50451 • 24039 4.15997 .25893 3. 86208 • m64 3. 60181 29 
32 • 22231 4. 49832 .24069 4. 15465 • 25924 3. 85745 • m95 3. 59775 28 
33 .22261 4.49215 .24100 4.14934 .25055 3.85284 .27826 3.59370 27 
34 . 22Zl2 4. 48000 • 24131 4. 14405 • 25986 3. 84824 .27858 3. 58966 26 
35 . 22322 4. 47986 • 24162 4. lasn • 26017 3.84364 • 27889 3. 58562 25 
36 .22353 4.47374 .24193 4.13350 .26048 3.83906 .27921,3.58160 24 
37 .22383 4.46764 .24223 4.12825 .26079 3.83449 .27952 3.57758 23 
38 . 22414 4.4611i5 • 24254 4. 12301 .26110 3. 82992 • 27983 3. 57357 22 
39 .22444 4.46548 .24285 4.11778 .26141 3.82537 .28015 3.56057 21 
40 .22475 4.44942 .24316 4.11256 .26172 3.82083 .28046 3.56557 20 
41 • 22505 4. 44338 .24347 4. 10736 .26203 3.81630 .28077 3. 56159 19 
42 .22536 4.43735 .24377 4.10216 .26235 3.81177 .28109 3.M761 18 
43 .22567 4.43134 .24408 4.00699 .26266 3.80726 .28140 3.55364 17 
44 .22597 4.42534, .24439 4.00182 .26297 3.80276 .281n 3.54968 16 
45 .22628 4. 41936 I .24470 4.08666 .26328 3.79827 .28203 3.54573 15 
46 .22658 4.41340, .24501 4.08152 .26359 3.79378 .28234 3.54179 14 
47 .22689 4.407451 .24532 4.07639 .2fJ390 13.78931 .28266 3.53785 13 
48 .22719 4.40152 .24562 4.07127 .26421 3.78485 .28291 3.53393 12 

~ :~~ t= :~= !:::M :~fa I ~:~~ :: I ~:= t~ 
51 .22811 4. 38381 .24655 4.05599 .26515 3.77152 .28391 3.52219 9 
52 • 22842 4. 3ii93 • 24686 4. 05092 . 26546 3. 76109 . 28423 3. 51829 8 
53 .22872 4.3i207 .24711 4.04586 .26517 3.76268 .28454 3.51441 7 
54 .22903 4.36623 .24747 4.04081 .26608 3.75828 .28486 3.51053 6 
55 .22934 4.36040 .24778 4.03578 .26639 3.75388 .28511 3.50666 5 
56 .22964 4.35459 .24809 4.03016 .26670 3.74950 .28549 3.50279 4 
67 .22995 4.34879 .24840 4.02574 .26701 3.14512 .28580 3.49894 3 
58 .23026 4.34300 .24871 4.02074 .26733 3.74075 .28612 3.49509 2 
69 .23056 4.33723 .24902 4.01576 .26164 3.73640 .28643 3.49125 1 
60 .23087 4.33148 .24933 4.010;8 I .26795 3.73205 .28675 3.48741 0 

-,-~ T;mg:-I~ T;mg:-licotang. I-Tang. Cotang .. 1 Tang. -,-

77· I 76· i 7S· II 74· 
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T.lBLE 8.-UTUBA.L TANGENTS AND COT.lNGENTS. 

16° II 17° 18° II 19° 
_' _ Tang. I Cotang. Tang. Cotang. Tang. Cotang. Tang. I Cotang. 

, 

o . 28675 3 48741 30573 3. 27085 .32492 3. 07768 .34433 2 110421 60 
1 .287 3.26745 .32524 90147 59 
2 .287 3.26406 .32556 89873 58 
3 .2876 3. 26067 .32588 89600 57 
4 .28800 3. 25729 .32621 89327 56 
Ii .2883 3.25392 .32653 89055 55 
6 .2886 3.25055 .32685 88783 54 
7 .2889 3.24719 .32717 88511 53 
8 .2892 3. 24383 .32749 88240 52 
9 .2895 3.24049 .32782 87970 51 

10 .289 3. 23714 .32814 87700 50 

11 .29021 3. 44576 .30923 3.23381 .32846 3. 04450 .34791 2.87430 49 
12 .29OIi3 3. 44202 .30e65 3.23048 .32878 3.04152 • 348U 2. 87161 48 
13 .29084 3.43829 .30987 3.22715 .32911 3.03854 .34856 2.86892 47 
14 .29116 3. 43456 .31019 3.22384 .32943 3.03556 .34889 2.86624 46 
15 .29147 3.43084 .31051 3.22OIi3 .32975 3.03260 .34922 2. 86356 45 
16 .29179 3.42713 .31083 3. 21722 .33007 3. 02963 .34954 2. 86089 44 
17 .29210 3.42343 .31115 3. 21392 .33040 3.02667 .34987 2. 85822 43 
18 .29242 3.41973 .31147 3.21063 .33072 3.02372 .35020 2.85555 42 
19 .29274 3.411104 .31178 3.20734 .33104 3.02077 .35052 2.85289 41 
20 .29305 341236 31210 3. 20406 .33136 3. 01783 3508S I 2 85023 40 
21 .2933 3.20079 .33169 84758 39 
22 .29368 3.19752 .33201 84494 38 
23 .29400 3.19426 .33233 84229 37 
24 .2943 3.19100 .33266 1!3965 36 
25 .29463 3.18775 .33298 83702 35 
26 .2949 3.18451 .33330 83439 34 
27 .295 3.18127 .33363 83176 33 
28 .29558 3.17804 .33395 82914 32 
29 .295 3.17481 .33427 82653 31 
30 .29621 3.37594 .31530 3.17159 .33460 2.98868 .35412 2. 82391 30 

31 .2961i3 3.37234 .31562 3.16838 .33492 2.98580 .35445 2.82130 29 
32 .29685 3.36875 .31594 3.16517 .33524 2.98292 .35477 2.81870 28 
33 .29716 3.36516 .31626 3.16197 .33557 2.98004 .35510 2.81610 27 
34 .29748 3.36158 .31658 3.15877 .33589 2.97717 .35543 2.81350 26 
35 .29780 3.35800 .31690 3.15558 .33621 2.97430 .35576 2.81091 25 
36 .29811 3.35443 .31722 3.15240 .33654 2.97144 .35608 2.80833 24 
37 .29843 3.35087 .31754 3.14922 .33686 2.96858 .35641 2.80574 23 
38 .2f875 3.34732 .31786 3.14605 .33718 2.96573 .35674 2.80316 22 
39 .29906 3.34377 .31818 3.14288 .33751 2.96288 , .35707 2.80059 21 
40 .299 3.13972 .33783 79802 20 

41 .2997 3.13656 .3381& 79545 19 
42 .3000 3.13341 .33848 79289 18 
43 .30033 3.13027 .33881 79033 17 
44 .30065 3.12713 .33913 78178 1& 
45 .3009 3.12400 .33945 78523 15 
46 .301 3.12087 .33978 78269 14 
47 .301 3.11775 .34010 78014 13 
48 .301 3.11464 .34043 77761 12 
49 .30224 3.11153 .34075 77507 11 
50 .30255 3.30521 .32171 3.10842 .34108 2.93189 .36008 2.77254 10 
51 .30287 3.30174 .32203 3.10532 .34140 2.92910 .36101 2.77002 9 
52 .30319 3.29829 .32235 3.10223 .34173 2.92632 .36134 2.76750 8 
53 .30351 3.29483 .32267 3.09914 .34205 2.92354 .36167 2.76498 7 
54 .30382 3.29139 .32299 3.09606 .34238 2.92076 .36199 2.76247 6 
55 .304l4 3.28795 .32331 3.09298 .34270 2.91799 .36232 2.7599& 5 
56 .30446 3.28452 .32363 3.08991 .34303 2.91523 .36265 2.76745 4 
57 .30478 3.28109 .32396 3.08685 .34335 2.91245 .36298 2.75496 3 
58 .30509 3.27767 .32428 3.08379 .34368 2.90971 .36331 2.7li245 2 
50 .30541 327426 32460 3.08073 .34400 290696 36364 274997 1 
60 .3057 3.07768 .34433 747(8 0 

r---- --- --- ----
Cotan Tang. Cotang. ang. , -- , 
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20' 21" 22· 23" , 
CotaDg. CotaDg. Cotang. CotaDg. 

, 
Tang. Tang. Tang. Tang. -- -

0 .36397 2.74748 .38386 2.60609 .40t03 2.47l509 .42447 2.35685 fO 
1 .36430 2.74499 .38420 2.00283 .40436 2.47302 .42482 2.35395 59 
2 .36463 2.74251 .38453 2.60057 .40470 2.47095 .42516 2.35205 68 
3 .36496 2.74004 .36487 2.59831 .40504 2.46888 .42551 2.35016 57 
4 .36529 2.73756 .38520 2.59606 .4a>38 2.46682 .42585 2.34825 56 
5 .36562 2.73509 .38553 2.59381 .40572 2.46478 .42819 2.34636 55 
6 .36595 2.73283 .38587 2.59166 .40608 2.46270 .42654 2.34447 54 
7 .36628 2.73017 .38620 2.58932 .40640 2.46065 .42688 2.34258 63 
8 .36661 2.72771 .38654 2.58708 .40674 2.45860 .42722 2.34069 52 
9 .36694 2.725211 .38687 2.58484 .4IY107 2.45655 .42757 2.33681 51 

10 .3fm7 2. 72281 .38721 2.68261 .4IY141 2.45451 .42791 2.33693 50 
11 .36750 2.72006 .38754 2.58038 .40775 2.45246 .42826 2.33505 49 
12 .36793 2. 71792 .38787 2.57816 .40809 2.45043 .42860 2.33317 48 
13 .36826 2. 71648 .38821 2.57593 .40843 2.44839 .42894 2.33130 47 
14 .36869 2.71305 .38854 2.57371 .40877 2.44636 .42929 2.32943 46 
16 .36802 2. 71062 .38888 2.57150 .40911 2.44433 .42963 2.32756 411 
16 .36925 2.70819 .38921 2.60028 .40945 2.44230 .42998 2.32570 44 
17 .3695& 2.70577 .38955 2.Mr107 .40979 2.44027 .43002 2.32383 43 
18 .361191 2. 70335 .38988 2.56487 .41013 2.43825 .43067 2.32197 42 
19 .37024 2. 70094 .39022 2.56266 .41047 2.43623 .43101 2.32012 41 
20 .37057 2.68853 .390115 2.56046 .41081 2.43422 .43136 2.31826 40 
21 .37090 2.89612 .39089 2.55827 .41115 2.43220 .43170 2.31641 39 
22 .37123 2.611371 .39122 2.55608 .41149 2.43019 .43205 2.314116 38 
23 .37167 2.69131 .39156 2.55389 .41183 2.42819 .43239 2.31271 37 
24 .37190 2.6811D2 .39190 2.55170 .41217 2.42818 .43274 2.31086 38 
25 .37223 2.68653 .39223 2.54952 .41251 2.42418 .43308 2.30902 35 
26 .37256 2.68414 .39257 2.54734 .41285 2.42218 .43343 2.30718 34 
27 .37289 2.1\8175 .39290 2.54516 .41319 2.42019 .43378 2.30534 33 
28 .37322 2.67937 .39324 2.54299 .4l3G3 2.41819 .43412 2.30351 32 
29 .37355 2.67700 .39357 2.54082 .41387 2.41620 .43447 2.30167 31 
30 .37388 2.67462 .39391 2.538t16 .41421 2.41421 .43481 2.29984 30 
31 .37422 2.67225 .39425 2.53648 .41455 2.41223 .43516 2.2IIB01 29 
32 .37455 2.66989 .39458 2.53432 .41490 2.41025 .43550 2.29619 28 
33 .37488 2.66752 .39492 2.53217 .41624 2.f0827 .4358.5 2.29437 27 
34 .37521 2.66516 .39526 2.53001 .41658 2.40629 .43620 2.29254 26 
35 .37554 2.66281 .39559 2.52786 .41692 2.40432 .431!54 2.29073 25 
36 .37588 2.68046 .39593 2.52571 .41626 2.40235 .43689 2.28891 24 
37 .37621 2.65811 .39626 2.52357 .41660 2.40038 .43724 2.28710 23 
38 .37654 2.66676 .39660 2.52142 .41694 2.39Ml .43758 2.28.>28 22 
39 .37687 2.05342 .39694 2.51929 .41728 2.39645 .43793 2.28348 21 
40 .37720 2.85109 .39727 2.51716 .41763· 2.39449 .43828 2.28167 20 
41 .37754 2.64875 .39761 2.51502 .41797 2.39253 .43862 2.Z1987 19 
42 .37787 2.64642 .39795 2.51289 .41831 2.39058 .43897 2.27806 18 
43 .37820 2.64410 .39829 2.51076 .41865 2.38863 .43932 2.27626 17 
44 .37853 2.64177 .39862 2.50864 .41899 2.38668 .43966 2.27447 16 
45 .37887 2.63945 .39896 2.50f\,~2 .41933 2.38473 .44001 2.27267 15 
46 .37t12O 2.63714 .39930 2.50440 .41968 2.38279 .44036 2.27088 14 
47 .37953 2.63483 .39963 2.50229 .42002 2.38084 .44071 2.26909 13 
48 .37986 2.63252 .39997 2.50018 .42036 2.371!91 .44105 2.26730 12 
49 .38020 2.63021 .40031 2.49807 .42070 2.37697 .44140 2.26552 11 
50 .38053 2.62791 .40085 2.49597 .42105 2.37504 .44175 2.26374 10 
51 .3!m6 2.62561 .40098 2.49386 .42l39 2.37311 .44210 2.26196 9 
52 .38120 2.62332 .40132 2.'\9177 .42173 2.37118 .44244 2.26018 8 
63 .3815.3 2.62100 .40166 2.48967 .42207 2.36925 .44279 2.25840 7 
54 .38186 2.61874 .40200 2.48758 .42242 2.36733 .(4314 2.25663 6 
55 .38220 2.61646 .40234 2.48549 .42276 2.36541 .44349 2.25486 5 
66 .38253 2.61418 .4026'1 2.48340 .42310 2.36349 .44384 2.25309 , 
57 := 2.61190 .40301 2.48132 .42345 2.3&158 .444111 2.25132 3 
III 2.60963 .40335 2.47924 .42379 2.35967 .44453 2.24956 3, 
59 .38353 2.60736 .40369 2.47716 .42413 2.35776 .44488 2.247Sl 1 
60 .38386 2.60509 .40403 2.47509 ' .42447 2.35585 .44523 2. 241m 0 --I~ Cotang.!~ I Cotang. 1 Cotang. . jCOtimg. Tang. Tang. Tang . , ." 68" i 6.,- I 66" 
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'UUB 8.-NA'PUa.u. TU8BMft .lND COTAN8EN'I'8. 

I 24· I 
_'_" Tang. I Cotang. I 

01. 44523 
1 .44558 
2 .44593 
8 .44627 
4 .44662 
5 .44697 

I 23° I 26· I' 27° 

_.1 C. .... II_IC._ I T", I ~-' 
2. 14451 • 46773 2 261 60 
2.14288 .48809 2 120 69 
2. 14125

1
' . 46845 2 5979 58 

2. 131163 I .48881 :I 58.38 I 57 
2.13801 .48917 2 5698 ! 56 
2.l3G39 . 48953 2 5557 55 

6 .44732 2.13477 .48989 :I 5417 54 
7 .44761 2.13316 .4902G 2 5277 53 
8 .44802 2.13154 .49062 2 5137 52 
11 .44837 2.12993 .49098 2. 997 51 

10 ·"T-11 • .4901 2. 22683 
12 · 44942 2.22510 
13 .44971 2.22337 
14 • 4a)12 2. 22164 

.469& 2.12832 .49134 2.03526 .51319 1.94658 50 

.47021 2.12671 .49170 2.03376 .51356 1.94718 49 
•• 7OM 2. lUll .49206 2.cm27 .51393 1.94579 46 
.47092 2.l238O .49242 2.03078 .51430 1.94440 47 
.47128 2.12190 .49278 2.02929 .51467 1.94301 46 

15 · .... '1·".., 16 · 43082 • 218111 
17 .45117 ~.216471 
18 .451112 2.21475 
19 • 45187 2. 21304 
20 .411222 

.47163 2.12030 .49315 2.02780 .51503 1.94162 45 

.471119 2.11871 .49351 2.02631 .51040 1.94023 44 

.47234 2.11711 .49387 2.02483 .51577 1.93885 43 

.47270 2.11552 .49423 2.02335 .51614 1.93746 42 

.47305 2.11392 .49459 2.02187 .51651 1.93608 41 
2.11233 .49495 2 470 40 

21 .45257 2.11075 .49532 2 93332 39 
22 .45292 2.10916 .49568 2 195 38 
23 .45327 2.10758 .49604 2 3057 37 
24 .45362 2.10600 .411640 2 92920 36 
25 .45397 2.10442 .49677 2 92782 35 
26 .45432 2.10284 .49713 2 645 34 
27 .45467 2.10126 .49749 :I 508 33 
28 .46&12 2.09969 .49786 2 92371 32 
29 .45538 2.09811 .49822 2 92235 31 
30 .46673 2.19430 .47698 2.09654 .49858 2.00569 .52057 1.92098 30 
31 .45608 2.19261 .47733 2.09498 .498114 2.00423 .52094 1. 91962 29 
32 • 45M3 2.19092 .47769 2.09341 .49931 2.00277 .52131 1.91826 28 
33 .4M78 2.18923 .478Ol1 2.09184 .49967 2.00131 .52168 1.91690 27 
34 .tS113 2.18755 .47840 2.09028 .50004 1.119986 .52205 1.91554 26 
35 .45748 2.18587 .47876 2.08872 .5()040 1.119841 .52242 1.91418 25 
36 .45784 2.18419 .471112 2.11!716 .50076 1. 99695 .52279 1.91282 24 
37 .45819 2.18251 .47948 2.~ .50113 1.119550 .52316 1.91147 23 
38 .45854 2.18084 .47984 2.08405 .50149 1.119406 .52353 1.91012 22 
311 .458811 2 17916 48019 2.08250 .50185 1 99261 52390 1 90876 21 
(0 .4li924 
41 .46960 
42 .4f.Q95 
43 .40030 
44 .46065 

2. (Il()94 .50222 1 
90741 120 2.07939 .50258 1 90607 19 

2.07785 .50295 1 90472 18 
2.07630 .50331 1 90337 17 
2.07476 .50368 1 \l(W3 16 

45 .46101 2.07321 .50404 1 90069 15 
46 .4613 2.07167 .50441 1 811935 14 
47 .46171 2.07014 .50477 1 89801 13 
46 .46200 2.06860 .50514 1 9667 12 
49 .4U242 2.16255 .48378 2.06706 .505IiO 1.97823 .52761 1.89533 11 
50 .46277 2.10090 .48414 2.06553 .50587 1. 97681 .52798 1.89400 10 
51 .46312 2.11!925 .48450 2.06400 .50623 1. 97538 .52836 1.89266 9 
Ii2 .46348 2.15750 .48486 2.06247 .50600 1.97395 .52873 1.89133 8 
63 .46383 2.15596 .46521 2.06094 .50696 1.97253 .52910 1.89000 7 
54 .4&418 2.15432 
65 .46454 2.15268 

.48557 2.05042 .50733 1.97111 .52947 1.88867 6 

.48593 2.057110 .507119 1.96969 .62985 1.88734 1\ 
li6 .464811 2.111104 
57 . $Ii 2.14940 

.48629 2.05637 .50800 1.96827 .53022 1.88602 4 

.48665 2.05485 .50843 1.96685 .53059 1.88469 3 
58 • tt\MtO 2.14717 .48701 2.05333 .50879 1.116544 .53096 1.88337 2 
69 .~ 2.05182 .50916 1 88205 1 
60 .46831 2.05030 .50953 1 88073 0 

Cotan Taii'i"' I CQi'ii:iig. 
- -
~ , . I 63· 
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TA.BLE 8.-NA.TUIUL TJ.lII'GBl'fTS A.ND COTA.NGB1'fT8. 

28° II 29" 30· II 31· I I 

Tang. I Cotang. Tang. Cotang . Tang. \ Cotang.\ Tang. Cotang. 
0 • 53171 11.88073 .55431 l.s.J405 .57735 1.73205 .1iOO86 1.66428 60 
1 55469 1. 80281 .5m 1.66318 59 
2 55507 1.80158 .578 1.66209 58 
3 5554Ii 1.8OIJ34 .5785 1.66099 57 
4 55583 1.79911 .57890 1.65990 56 
5 621 1.79788 .57929 1.65881 65 
6 659 1.79665 .57968 1.65772 54 
7 697 1.79542 .58007 1.65663 53 
8 736 1.79419 .5804 1.65554 52 
9 774 1.79296 .58085 1.65445 51 

10 12 1.79174 .58124 1.65337 50 
11 .53582 1.86630 .65850 1.79061 .58162 1.71932 .60622 1.65228 49 
12 .53620 1.86499 .65888 1. 78929 .58201 1.71817 .60562 1.65120 48 
13 .5361;7 1.86369 .65926 1.78SfJ7 .58240 1. 71702 .60002 1.65011 47 
14 .53694 1.86239 .65964 1.78685 .58279 1.71588 .60642 1.64903 46 
15 .53732 1.86109 .56003 178563 .58318 1.71473 .60681 1.64795 45 
16 .53769 1.85979 .56041 1.78441 .58357 1.71358 .60721 1.64687 44 
17 .53807 

1.85850 I .56079 1.78319 .58396 
1. 712441 

.60761 1.64579 43 
18 .53844 1.85720 .56117 1.78198 .58435 1.71129 .60801 1.84471 42 
19 .53882 1.85591 .56156 1.78On .58474 1.71015 .60841 1.6i363 41 
20 .53920 1.85462 .56194 1.77955 .58513 1.70901 .60881 1.64256 40 
21 6232 1.77834 .5855 1.64148 39 
22 6270 l.mL3 .5859 1.64041 38 
23 6309 1. 77592 .5863 1.63934 37 
24 6347 1.77471 .5867 1.63826 36 
25 6385 1.77351 .58709 1.63719 35 
26 6424 1.77230 .5874 1.63612 34 
27 62 1.77110 .58787 1.63505 33 
28 6501 1. 76990 .58826 1.63398 32 
29 6539 1.76869 .58865 1.63292 31 
30 77 1.76749 .58900 1. 63185 30 
31 .54.333 1.84049 .56616 1.76629 .58944 1.6965.3 .61320 1.63079 29 
32 .54371 1.83922 .56654 1.76510 .58983 1.69541 .61360 1.62972 28 
33 .54409 1.83794 .5669,1 1.76390 .59022 1.69428 .61400 1.62866 27 
34 .54446 1.83667 .56731 1.76271 .59061 1.69316 .61440 1.62760 26 
35 .54484 1.83540 .56769 1.76151 .59101 1.69203 .61480 1.62654 25 
36 .64522 1.83413 .56808 1. 76032 .59140 1.69091 .61520 1.62548 24 
37 .54560 1.83286 .56846 1.75913 .59179 1.68979 .61561 1.62442 23 
38 .64597 1.83159 .56885 1.75794 .59218 1. 68866 .61601 1.62336 22 
39 .54635 1.83033 .56923 1.75675 .59258 1.68754 .61641 1.62230 21 
40 .54673 1 82906 56962 1.75556 .59297 1 68643 61681 1.62125 20 
41 000 1.75437 .5933 1.62019 19 
42 039 1.75319 .5937 1.61914 18 
43 078 1.75200 .5941 1.61808 17 
44 116 1.75082 .59454 1.61703 16 
45 155 1.74964 .59494 1.61598 15 
46 193 1.74846 .59533 1.61493 14 
47 7232 1.74728 .5957 1.61388 13 
48 7271 1. 74610 .596 1.61283 12 
49 7309 1.74492 .5965 1.61179 11 
50 .55051 1.81649 .57348 1.74375 .59691 1.67530 .62083 1.61074 10 
51 .65089 1.81524 .57386 1.74257 .59730 1.67419 .62124 1.60970 9 
52 .65127 1.81399 .57425 1.74140 .59770 1.67309 .62164 1. 60865 8 
53 .65165 1.81274 .57464 1. 74022 .59809 1.67198 .62204 1.60761 7 
64 .65203 1.81150 .57503 1.739()5 .59849 1.67088 .62245 1.60657 6 
65 .65241 1.81025 .57641 1.73788 .59888 1.66978 .62285 1.60553 5 
56 .65279 1.80901 .57580 1.73671 .59928 1.66867 .62325 1.60449 4 
57 .65317 1. 80777 .57619 1.73555 .59967 1.66757 .62366 1.60345 3 
58 .51;365 1. 80653 .57657 1.73438 .60007 1.60647 .62406 1.60241 2 
59 .55393 1.80529 .57696 1.73321 .60046 1.66538 .62446 1.60137 1 
60 7735 1. 73205 .1iOO86 1.60033 0 - ----- -~ tang. Tang. Cotang Tang. 
I I 

L--1-
60" I 8° 
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TABLE 8.-N.lTUB.lL TANGENT8 AND COTANGENT8. 

32° 
, 

33° :w,0 30° , , 
Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. 

0 .62487 1.60033 .64941 7.539ii6 .67451 1.482.'>6 .70021 1.42815 60 
1 .62527 1.59930 .64982 1.Ji3888 .67493 1.48163 .70064 1.42726 59 
2 .62li68 1.59826 .65024. 1.637111 .67636 1.48070 .70107 1.42638 68 
3 .62008 1.59723 .60065 1.63693 .67578 1.47977 .70151 1. 4251iO 57 
4 .62649 1.59620 .65106 1.63595 .67620 1.47885 .70194 1.42462 56 
5 .62689 1.59517 .65148 1.63497 .67663 1.47192 .70238 1.42374 55 
6 .62730 1.59414 .65189 1.63400 .67705 1.47699 .70281 1.42286 54 
7 .62770 1.59311 .65231 1.63302 .67748 1.47607 .70325 1.42198 63 
8 .62811 1.59208 .65272 1.63205 .67190 1.47514 .70368 1.42110 52 
9 .62852 1.59105 .66314 1.63107 .67832 1.47422 .70412 1.42022 51 

10 .62893 1.59002 .65355 1.53010 .67875 1.47330 .70455 1.41934 50 

11 .62933 1.58900 .66397 1.52913 .67917 1.47238 .70499 1.41847 49 
12 .62973 1.58797 .65438 1.52816 .67960 1.47146 .70542 1.41759 48 
13 .63014 1.58695 .65480 1.52719 .68002 1.47063 .70586 1.41672 47 
14 .63055 1.58593 .65521 1.52622 .6804li 1.46962 .70629 1.41584 46 
15 .63095 1.58490 .65563 1.52525 .68088 1.45870 .70673 1.41497 45 
16 .63136 1.08388 .65604 1.52429 .68130 1.46778 .70717 1.41409 44 
17 .63177 1.08286 .65646 1.62332 .68173 1.46686 .70760 1.41322 43 
18 .63217 1.58184 .65688 1.52235 .68215 1.46595 .7~ 1. 4123li 42 
19 .63258 1.1i8083 .65729 1.52139 .68258 1.4&03 .70848 1.41148 41 
20 .63299 1.57981 .65771 1.52043 .68301 1.46411 .70891 1.41061 40 

21 .63340 1.578711 .65813 1.lil946 .&343 1.46320 .70935 1.40974 39 
22 .63380 1.57718 .65854 1. 5181iO .68386 1.46229 .70979 1.40887 38 
23 .63421 1.57676 .65896 1.51754 .68429 1.46137 .71023 1.~ 37 
24 .63462 1.57575 .65938 1.51658 .66471 1.46046 .71066 1.40714 36 
25 .63503 1.67474 .65080 1.51562 .68514 1.45955 .71110 1.40627 35 
26 .63544 1.57372 .66021 1.51466 .68557 1.45864 .71154 1.40540 34 
27 .63584 1.57271 .66063 1.51370 .68600 1.45773 .71198 1.40454 33 
28 .63625 1.57170 .66105 1.51275 .68642 1.45682 .71242 1.40367 32 
29 .63066 1.57009 .66147 1.51179 .68685 1.45592 .71285 1.40281 31 
30 .63707 1.56960 .66189 1.51084 .68728 1.45501 .71329 1.40195 30 
31 .63748 1.56868 .66230 1.50988 .68771 1.45410 .71373 1.40109 29 
32 .63789 1.56767 .66272 1.50893 .68814 1.46320 .71417 . 1.40022 28 
33 .63830 1.56667 .66314 1.50797 .68857 1.45229 .71461 1.39936 27 
34 .68871 1.1i6OO6 .(I63l;6 1.50702 .68000 1.45139 .71505 1.39850 26 
35 .63912 1.56466 .66398 1.50607 .68942 1.46049 .71549 1.39764 25 
36 .63963 1.56366 .66440 1.50512 .68985 1.44958 .71593 1.39679 24 
37 .63994 1.51J265 .66482 1.50417 • tl9028 1.44868 .71637 1.39593 23 
38 .64035 1.56165 .66524 1.50322 .69071 1.44778 .71681 1.39507 22 
39 .64076 1.56065 .66566 1.50228 .69114 1.44688 .71725 1.39421 21 
40 .64117 1.55966 .66608 1.50133 .69157 1.44598 .71769 1.39336 20 
41 .64168 1.55866 .66650 1.50038 .69200 1.44508 .71813 1.39250 19 
42 .64199 1.55766 .66692 1.49944 .69243 1.44418 .71857 1.39165 18 
43 .64240 1.55666 .66734 1.49849 .69286 1.44329 .71901 1.39079 17 
44 .64281 1.55567 .66776 1.49755 .69329 1.44239 .11946 1.38994 16 
45 .64322 1.55467 .66818 1.49661 .611372 1.44149 .71990 1.38909 15 
46 .64363 1.55368 .66860 1.49566 .69416 1.44060 .72034 1.38624 14 
47 .64404 1.55269 .66902 1.40472 .69459 1.43970 .72078 1.38738 13 
48 .64446 1.55170 .66944 1.49378 .69502 1.43881 .72122 1.38653 12 
49 .64487 1.55071 .66986 1.49284 .69645 1.43792 .12167 1.38568 11 
50 .64528 1.54972 .67028 1.491110 .69588 1.43703 .72211 1.38484 10 
51 • iI4se9 1.54873 .67071 1.411097 .69631 1.43614 .72255 1.38399 9 
52 .G4610 1.54774 .67113 1.49003 .69675 1.43525 .72299 1.38314 8 
63 .64652 1.54675 .67155 1.48909 .69718 1.43436 .72344 1.38229 7 
54 .646113 1.54576 .67197 1.48816 .69761 1.43347 .72388 1.38145 6 
55 .64734 1.54478 .67239 1.48722 .69804 1.43258 .72432 1.38060 5 
56 .64775 1.54379 .67282 1.48629 .69847 1.43169 .72477 1.37976 4 
57 .64817 1.54281 .67324 1.48536 .69891 1.43MO .72521 1.378111 3 
58 .648S8 1.54183 .67366 1.48442 .69934 1.42992 .72565 1.37807 2 
59 .64899 1.M085 .67409 1.48349 .69977 1.421103 .72610 1.37722 1 
60 .64941 1.53986 .67451 1. 48256 \.70021 ~ .126M 1.37638 0 ----------

Cotang. Tang. . Cotang. Tang. Cotang. Tang. ,Cotang.! Tang. , 
57° 50· ! 00° I 54" 
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TA.BLB 8.-IUTUILlL TA.N&BNT8 AND COTAN&BNTS. 

30· 37· 3S· 39° . . 
Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. -- ---------- -

0 .72654 1.37638 .7S356 1.3:l'1m .78129 1.27lIIM .80978 1.ZJ490 rIO 
1 .72699 1.37554 .75401 1.32624 .78175 1.27917 .81027 1.ZJ416 59 
2 .72743 1.37470 .75447 1.32544 .78222 1.27841 .81075 1.23343 58 
3 .72788 1.37386 .75492 1.32464 .78269 1.27764 .81123 1.23270 57 
4 .72832 1.37302 .75538 1.32384 .78316 1.27688 .81171 1.23196 56 
5 .72Im 1.37218 .75584 1.32304 .78363 1.27611 .81220 1.23123 sa 
6 .72921 1.37134 .75629 1.32224 .78410 1.27535 .81268 1.23050 54 
7 .72966 1.37050 .75675 1.32144 .78457 1.27458 .81316 1.2'l!¥17 53 
8 .73010 1.38967 .75721 1.32064 .785M 1.27382 .81364 1.22904 62 
9 .730&6 1.36883 .75767 1.31984 .78551 1.27306 .81413 1.22831 61 

10 .73100 1. 361m .75812 1.31904 .78598 1.27230 .81461 1.2275& 60 
11 .73144 1.36716 .75858 L31825 .78645 1.27153 .81510 1.226&5 49 
12 .73189 1.36633 .75904 1.31745 .78692 1.27077 .81558 1.22612 48 
13 .73234 1.36549 .75950 1.31666 .78739 1.27001 .81606 1.22539 47 
14 .73278 1.36466 .75996 1.31586 .787&6 1.26925 .81655 1.22467 46 
15 .73323 1.36383 .76042 1.31507 .78834 1.26849 .81703 1.22394 45 
16 .73368 1.36300 .76088 1.31427 .78881 1.26774 .81752 1.22321 44 
17 .73413 L36217 .76134 1.31348 .78928 1.26698 .81800 1.22249 43 
18 .734S7 1.36134 .76180 1.31269 .78975 1.26622 .81849 1.22176 42 
19 .73502 1.36051 .76226 1.31190 .79022 1.26546 .81898 1.22164 41 
20 .73547 1.35968 .76272 1.31110 .79070 1.26471 .81946 1.22031 40 
21 .73592 1.35885 .76318 1.31031 .79117 1.26395 .81995 1.21959 39 
22 .73637 1.35802 .76364 1.30952 .79164 1.26319 .82044 1.21886 38 
23 .73681 1.35719 .76410 1.30873 .79212 1.26244 .82092 1.21814 37 
24 .73726 1.35637 .76456 1.30795 .79259 1.26169 .82141 1.21742 36 
25 .73771 1.35554 .76502 1.30716 .79306 1.26093 .82190 1.21670 35 
26 .73816 1.36472 .76548 1.30637 .79364 1.26018 .82238 1.21598 34 
27 .73861 1.353811 .76594 1.30558 .79401 1.25943 .82287 1.21526 33 
28 .73906 1.35307 .76640 1.30480 .79449 1.25867 .82336 1.21454 32 
29 .73951 1.35224 .76686 1.30401 .79496 1.25792 .82385 1.21382 31 
30 .73996 1.35142 .76733 1.30323 .79544 1.25717 .82434 1.21310 30 
31 .74641 1.35060 .7ff179 1.30244 .79591 1.25642 .82483 1.21238 29 
32 .740&5 1.34978 .76825 1.30166 .79639 1.25567 .82531 1.21166 28 
33 .74131 1.34896 .76871 1.30087 .796&6 1.25492 .82580 1.21094 27 
34 .74176 1.34814 .76918 1.30009 .79734 1.25417 .82629 1.21023 26 
as .74221 1.34732 .76964 1.29931 .79781 1.25343 .82678 1.20951 25 
36 .74267 1.34650 .77010 1.29853 .79829 1.25268 .8'Z127 1.20879 24 
37 .74312 1.34568 .77057 1.29775 .791m L25193 .82776 1.20808 23 
38 .74357 1.34487 .77103 1.29696 .79924 1.25118 .82825 1.20736 22 
39 .74402 1.34405 .77149 1.29618 .79972 1.25044 .82874 1.20665 21 
40 .74447 1.34323 .77196 1.29541 .80020 1.24960 .82923 1.DII:I 20 
41 .74492 1.34242 .77242 1.29463 .80067 1.24895 .82972 1.20692 19 
42 .74S38 1.34160 .77289 1.29385 .80115 1.24820 .83022 1.204S1 18 
43 .74583 1.34079 .77335 1.29307 .80163 1.24746 .83071 1.20379 17 
44 .74628 1.33998 .77382 1.29229 .&0211 1.24672 .83120 1.20308 16 
45 .74674 1.33916 .77428 1.29152 .~ 1.24597 .83169 1.20237 15 
46 .74719 1.33835 .77475 1.29074 .80006 1.24523 .83218 1.20166 14 
47 .74764 1.33754 .77521 1.28997 .803s( 1.24449 .83268 1.20095 13 
48 .74810 1.33673 .77568 1.28919 .80402 1.24376 .83317 1.20024 12 
49 .74855 1.33592 .77616 1.28842 .804S0 1.24301 .83366 1.19953 11 
60 .74Il00 1.33511 .77661 1.28764 .804t8 1.24227 .83416 1.19882 10 
51 .74946 1.33430 .77708 1.2&687 .8OIi46 1.24153 .83465 1.19811 9 
52 .74991 1.33349 .77754 1.2&610 .80594 1.24079 .83514 1.19740 8 
53 .76037 1.33268 .77801 1.28533 .80642 1.24005 .83564 1.191169 7 
54 .76082 1.33187 .77848 1.78456 .806lI0 1.23931 .83613 1.19599 6 
55 .75128 1.33107 .778115 1.28379 .80738 1.23858 .836112 1.19528 6 
56 .75173 1.33026 .77941 1.28302 .80786 1.2378l .83712 1.19457 4 
57 .71i219 1.32946 .77988 1.28225 .80834 1.23710 .83761 1.19387 3 
58 .75264 1.32865 .78035 1.28148 .80882 1.23637 .83811 1.19316 2 
59 .75310 1.32785 .78082 1.28071 .80930 1.23563 .83860 1.19246 1 
60 .75355 1.3:l'1m .78129 1.27994 .80978 1.ZJ490 .83910 1.19175 0 -- ---------- -
, Cotang. Tang. Cotang. Tang. Cotang. Tang. Cotang. Tang. , 

158° 151· 151· 110· 
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TA.BLB 8.-1U.TUlU.L TANGBNTS AND COUNGUTI. 

40° 41° 43° 43° , , 
Tang. Cotang. TlIIlg. Cotang. Tang. Cotang. Tang. Cotang. 

~ 0 .83910 1.19175 .86929 1.15037 .90040 1.11061 .93252 1.07237 
1 .83960 1.19105 .86980 1.14969 .90093 1.10996 .93306 1.07174 59 
2 .84009 1.19035 .87031 1.14902 .90146 1.101131 .93360 1. 07112 58 
3 .84059 1.18964 .87082 1.14834 .90199 1.10867 .93415 1.07049 57 
4 .84108 1.18894 .87133 1.14767 .90251 1.10802 .93469 1.00987 58 
Ii .84158 1.18824 .87184 1.14699 .90304 1.10737 .93524 1.06925 55 
6 .84208 1.18754 .87236 1.14632 .90357 1.10672 .93578 1.06862 54 
7 .84258 1.18684 .87287 1.14585 .90410 1.10607 .93633 1.06800 53 
8 .84307 1.18614 .87338 1.14498 .904Ii3 1.10543 .93688 1.06738 52 
9 .84357 1.18544 .87389 1.14430 .90516 1.10478 .93742 1.06676 61 

10 • 84407 1.18474 . .87441 1.14363 .90569 1.10414 .93797 1.06613 50 

11 .84457 1.18404 .87492 1.14296 .90621 1.10349 .93852 1.06551 49 
12 .84507 1.18334 .87543 1.14229 .90674 1.10285 .93906 1.06489 48 
13 .84556 1.18264 .87595 1.14162 .90727 1.10220 .93961 1.06427 47 
14 .84606 1.18194 .87646 1.140115 .90781 1.10158 .94Ol6 1.06365 46 
15 .84658 1.18125 .87698 1.14028 .90834 1.100II1 ·-T- 45 
16 .84706 1.18055 .87749 1.13961 .90887 1.10027 .94125 1.06241 44 
17 .84756 1.17986 .87801 1.13894 .90940 1.09963 .94180 1.06179 43 
18 .84806 1.17916 .87852 1.13828 .90993 1.011899 .94235 1.06117 42 
19 .84856 1.17846 .87904 1.13761 .91046 1. 011834 .94290 1.06056 41 
20 .84906 1.17777 .87955 1.136IK .91099 1.09770 .9434Ii 1.05994 40 

21 .84958 1.17706 .88007 1.13627 .91153 1.0lI706 .94400 1.05932 39 
22 .85006 1.17638 .88059 1.13581 .91206 1.011642 .94455 1.05870 38 
23 .8Ii057 1.17569 .88110 1.13494 .91259 1.011578 .94510 1.05809 37 
24 .85107 1.17500 .88162 1.13428 .91313 1.011514 .94565 1.05747 36 
25 .85157 1.17430 .88214 1.13361 .01358 1.09450 ,94620 1.0568Ii 35 
26 .85207 1.17361 .88265 1.13295 .01410 1.011386 .94676 1.05624 34 
27 .85257 1.17292 .88317 1.13228 .01473 1. 011322 .94731 1.05582 33 
28 .85308 1.17223 .883119 1.13162 .01526 1. 011258 .94786 1.05501 32 
29 .85358 1.17154 .88421 1.130116 .01580 1.011195 .9484l 1.05439 31 
30 .85408 1.17085 .88473 1.13029 .91633 1.011131 .94896 1.05378 30 

31 .85458 1.17016 .88524 1.12963 .01687 1.0lI067 .94952 1.05317 29 
32 .855011 1.16947 .88576 1.12897 .91740 1.0Il003 .05007 1.05255 28 
33 .85559 1.16878 .88628 1.12831 .91794 1.08940 .95062 1.05194 27 
34 .856011 1.168011 .88680 1.12765 .91847 1.08876 .95118 1.05133 26 
35 .85660 1.16741 .88732 1.12699 .91901 1.08813 .95173 1.05072 25 
36 .85no 1.16672 .88784 1.12633 .91955 1.08749 .95229 1. 05010 24 
37 .85761 1.16603 .88836 1.12567 .92008 1.08686 .95284 1.04949 23 
38 .85811 1.16535 .88888 1.12501 .92062 1.06622 .95340 1.04888 22 
39 .85862 1.16466 .88940 1.12435 .92116 1.08559 .95395 1.04827 21 
40 .85912 1.16398 .88992 1.12369 .92170 1.08496 .95451 1.04766 20 

41 .85963 1.16329 .89045 1.12303 .92224 1.08432 .95506 1.04705 19 
42 .86014 1.16261 .390117 1.12238 .92277 1.08369 .95562 1.04644 18 
43 .~ 1.16192 .89149 1.12172 .92331 1.08306 .95618 1.04583 17 
44 .86115 1.16124 .89201 1.12106 .92385 1.08243 .95673 1.04522 16 
45 .86166 1.16056 .89253 1.12041 .92439 1.08179 .95729 l.OH61 15 
46 .86216 1.15987 .89306 1.11975 .92493 1.08116 .95785 1.04401 14 
47 .86267 1.15919 .89358 1.119011 .92547 1.08053 .9584l 1.0~40 13 
48 .86318 1.15851 .89410 1.11844 .92601 1.07990 .95897 1.04279 12 
49 .86368 1.15783 .89463 1.11778 .92655 1.07927 .95952 1.04218 11 
50 .86419 1.15nli .89515 l.11n3 .927011 1.07864 .96008 1.04158 10 

51 .86470 1.15647 .89587 1.11648 .92763 1.07801 .96064 1.040II7 9 
52 .86521 1.15579 .89620 1.11582 .92817 1.07738 .96120 1.04036 8 
53 .86572 1.15511 .89672 1.11517 .92872 1.07676 .96176 1.03976 7 
54 .86623 1.15443 .89725 1.11452 .92926 1.07613 .96232 1.03915 6 
55 .86674 1.15375 .89777 1.11387 .92980 1.07550 .96288 1.03855 5 
58 .86725 1.15308 .89830 1.11321 .93034 1.07487 .96344 1.03794 4 
67 .86776 1.15240 .89883 1.11256 .93088 1.07425 .96400 1.03724 3 
58 .86827 1.15172 .89935 1.11191 .93143 1.07362 .96457 1.03674 2 
159 .86878 1.15104 .89988 1.11126 .93197 1.07299 .96513 1.03613 1 
50 .86829 1.15037 .90040 1.11061 .93252 1.07237 .96569 1.03553 0 - -- I Cotang. Tang. -, Cotang. Tang. Cotang. Tang. Tang. Cotang. , 

40° 48° I 47° 46° 
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TA.BU 8.-NA.T11BAL TA.NGBNTS A.ND eOTA.NGBNTS. 

44" 

I-' 
44" 44" 

I I I I I 

Tang. Cotang. Tang. Cotang. Tang. Cotang. ----- ------ -----
0 .96569 1.03553 60 20 .97700 1.02355 40 40 .118843 1.01170 20 
1 .96625 1. 03493 69 21 .977li6 1.02295 39 ·41 .98IlO1 1.01112 19 
2 .9668l 1.03433 58 22 .978l3 1.02236 38 42 .98958 1.01053 18 
3 .96738 1.03372 57 23 .97870 1.02176 37 43 .99016 1.00D94 17 
4 .96794 1.03312 56 24 .97927 1.02117 36 44 .911073 1.00II3S 16 
Ii .96850 1.03252 55 25 .97984 1.02057 35 45 .99131 1.ClO876 15 
6 .1l6907 1.03192 64 26 .1l8OO 1.01998 34 46 .99189 1.00818 14 
7 .96963 1.03132 53 27 .98098 1.01939 33 47 .99247 1.00769 13 
8 .97020 1.03072 62 28 .98166 1.01879 32 48 .99304 1.00701 12 
9 .97076 1.03012 51 29 .98213 1.01820 31 49 .99362 1.00642 11 

10 .97133 1.02952 60 30 .98270 1.01761 30 60 .99420 1. 00fi83 10 
11 .9n89 1.02892 49 31 .98327 1.01702 29 51 .99478 1. 0052Ii 9 
12 .97246 1.02832 48 32 .98384 1.01642 28 62 .99536 1.00467 8 
13 .97302 1.02772 47 33 .98441 1.01583 27 63 .99594 1. 00408 7 
14 .97359 1.02713 46 34 .98499 1.01524 26 64 .99652 1.00350 6 
15 .97416 1.02653 45 35 .98566 1.01465 25 66 .99710 1. 0029l 5 
16 .97472 1.02593 44 36 .986l3 1.01406 24 li6 .99768 1.00233 4 
17 .97529 1.02533 43 37 .98671 1.01347 23 57 .99826 1.00175 3 
18 .97586 1.02474 42 38 .98728 1.01288 22 58 .99884 1.00116 2 
19 .97643 1.02414 41 39 .98786 1.01229 21 59 .99942 1.00058 1 
20 .97700 1.02355 40 40 .98343 1. 01170 20 60 1.00000 1.00000 0 - - - - - caumg: --
I 

Cotang. Tang. 
I I 

Cotang. Tang. 
I I 

Tang. 
I 

"" "0 "" 
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TABU •• -LOGABITHMIO 8INB8, 008INB8, BTO. 
179° 

" 
, Sine. S. T. Tang. Cotang. C. D.1". Cosine. , 

--- -- ----- -
4.685 15.314 

0 0 tn'a 575 575 ~a I~. 425 ten 60 
60 1 575 575 13. 4 425 ten 59 

120 2 .764756 575 ti75 .764756 .235244 425 ten 53 
180 8 6.940847 575 575 6.940847 13.059158 425 ten 57 
240 4 7.065786 575 575 7.065786 12.934214 425 ten 56 

·300 5 .162696 575 575 .162696 .837304 425 .02 ten 55 
360 6 .241877 .575 575 .241878 .753122 425 .00 9.l1li9999 " 420 7 .308824 575 575 .308825 .691175 425 .00 .l1li9999 53 
480 8 .366816 574 576 .866817 .633183 424 .00 .l1li9999 52 
540 9 .417968 574 576 .417970 .582030 424 .02 .l1li9999 51 
600 10 .463726 574 576 .463727 .585273 424 .IIII9IIII8 60 

660 11 7.605l18 574 576 7.605120 12.494880 424 .00 9.999998 49 .02 720 12 .1i42906 574 577 .M2909 .457091 423 .00 .999007 48 
780 18 .577668 574 677 .577672 .422328 423 .02 .999007 47 
840 14 .609858 574 677 .609857 .390143 423 .00 .999006 46 
900 15 .639816 573 578 .639820 .360180 422 .02 .999006 4Ii 
960 16 .667845 578 578 .667849 .332151 423 .00 .999005 44 

1020 17 .694173 573 578 .694179 .305821 422 .02 .999005 43 
1080 18 .718997 573 579 .719003 .280997 421 .02 .999004 42 
1140 19 .742478 573 579 .742484 .257516 421 .00 .999003 41 
1200 20 .7647" 572 580 .764761 .236239 420 .999003 40 
1260 21 7.785943 572 580 7.785951 12.214049 420 .02 9.999002 39 .02 1820 22 .806146 572 531 .806155 .193845 419 .02 .999001 38 
1380 28 .825451 572 531 .825450 .174540 419 .999000 37 
1440 24 .843934 571 532 .843944 .156056 418 .02 .9911989 86 .00 1600 25 .861662 571 583 .861674 .138326 417 .02 .9911989 3Ii 
1560 26 .878696 571 583 .878708 .121292 417 .02 .999988 M 
1620 27 .89S085 570 534 .8960119 .104001 416 .02 .9119987 38 
1680 28 .910879 570 534 .910894 .089106 416 .02 .999986 32 
1740 29 .926119 570 685 .926134 .073886 415 .08 .999II8Ii 31 
1800 80 .940842 569 586 .940858 .059142 414 .999988 80 
1860 31 7.955082 569 587 7.955100 12.044Il00 413 .02 9.9991182 29 .02 1920 32 .968870 569 587 .968889 .031111 413 .02 .911!1981 28 
1980 38 .982283 568 688 .982253 .017747 412 .02 .999980 27 
2040 M 7.995198 568 5119 7.995219 12.004781 411 .08 .999979 26 
2100 3Ii 8.007787 567 590 8.007809 11.992191 410 .02 .999977 25 
2160 86 .W0021 567 591 .020044 .979956 409 .02 .999976 24 
2220 37 .031919 Ii66 59'4 .031945 .968066 408 .03 .999975 28 
2280 38 .043Ii01 Ii66 593 .043Ii27 .956473 407 .02 .9999'13 22 
2840 39 .054781 Ii66 593 .054809 .945191 407 .02 .9999'12 21 
2400 40 .065776 565 594 .065806 .934194 406 .9999'11 20 
2460 41 8.076600 565 Ii9Ii 8.076581 11.928469 405 .03 9.9999611 19 .02 2520 42 .08696Ii 534 Ii96 .086997 .918003 404 .03 .9911968 18 
2Ii8O 43 .097183 534 Ii98 .097217 .902783 402 .03 .9911966 17 
2640 44 .107167 563 599 .107203 .8Il27II7 401 .02 .l19li96& 16 
2700 45 .116926 662 600 .116963 .888037 400 .03 .9l1996li 15 
2760 46 .126471 662 601 .126510 .373490 399 .9IIII96l 14 
2820 47 .135810 561 602 .135351 .864149 398 .03 .99l1li59 13 
2380 48 .144958 561 603 .144996 .3Ii5OO4 397 .02 .9991153 12 
2940 49 .l53907 Ii60 604 .153952 .346048 396 .03 .9l1li956 11 
8000 60 .162681 Ii60 60Ii .162727 .837273 395 .03 .99l1li64 10 

8060 51 8.171280 Ii59 607 8.171328 11.828672 398 .03 9.999952 9 .03 3120 52 .179713 558 603 .179763 .820237 392 .03 .999950 8 
3180 58 .187985 558 609 .138036 .811964 391 .9911948 7 
8240 64 .196102 557 611 .196156 .803844 389 .03 .9991146 6 .03 8300 Ii5 .204070 556 612 .204126 .795874 388 .03 .9l19li44 5 
1860 56 .211895 556 618 .211953 .788047 887 .999942 4 
8420 57 .219581 5Ii5 615 .219641 .780359 385 .03 .lIII9940 3 .03 
M80 53 .227134 554 618 .227195 .772805 384 .03 .999938 2 
3Ii4O 59 .284557 554 618 .284621 .765879 382 .03 .999938 1 
3600 60 8.241855 658 619 8.241921 11.758079 381 9.9119934 0 

4.885 15.314 

'D. 1". " 
, CosIne. Cotang. Tang. Sine. , 

-- ... -. 
80· ." 127 
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,"ULB t.-t08i1tft'BIIICl BINES, 0011581, 

Sine. 

3600 0 8.241855 
.249033 
.256094 
.2ti3042 
.269881 
.'l!/661' 
.283243 
.289773 
.298207 
.302&46 
.308794 

3f>110 1 
3720 2 
3780 3 
3840 4 
3900 5 
3960 6 
4020 7 
4080 8 
4140 8 
4200 10 

4260 11 
4320 12 
4380 13 
4440 14 
4600 15 
4560 16 
4620 17 
4080 18 
4740 19 
4800 20 

8.314954 
.321027 
.327016 
.332924 
.338753 
.344604 
.350181 
.355783 
.361315 
.386777 

4860 
(920 
(980 
6040 
SlOO 
5160 
5220 
5280 
5340 
5400 
5460 
5620 
5680 
S640 
5700 
5760 
5820 
5880 
5940 
6000 
6OGO 
6120 
6180 
11240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 

21 8. 3'/2171 
22 .317499 
23 • 38'l!/62 
24 .3871162 
2S .393101 
26 .398179 
27 .403199 
28 .408161 
211 .413068 
30 .4171119 
31 8. 422717 
32 .4'l!l462 
33 .432156 
34 .436800 
36 .441394 
36 .446941 
37 .460440 
38 .464893 
311 .4611301 
40 .463665 
41 8. 467085 
42 .472263 
43 .476498 
44 .480693 
46 .484848 
46 .4881163 
47 .4113040 
48 .4W!Y18 
49 .501080 
50 .505Cl45 
51 8.1i08W( 
52 .512867 
53 .516726 
54 .52(M;51 
55 .524343 
56 .528102 
57 .531828 
58 .535523 
59 .539186 
60 8.542819 

S. T. Tang. CotaDg. C. D.l". CosIne. ' 

4.&85 
M3 619 
552 820 
551 622 
551 623 
550 625 
5'11 627 

15.814 - ---I-
8. 241m 

.241102 

.256165 
•• 115 
.361956 
.2766111 
.283323 
.289856 
.21162Q2 
.302634 
.308884 

llJ= = .03 9:= ::: 
.743835 378 ::: .9911929 58 := ~I .03 :: : 
• 723D 373 : :: .911!11122 56 

548 628 
547 630 
546 632 
548 633 
545 636 

• 718677 372 03 . 9911820 54 
• 710144 370' . 999918 aa 
• 7m708 368 : :: • 999915 52 := :I .05 :== ~ 

544 637 8. 3UOf6 11. 614854 
543 638 .321122 .678878 
542 640 .327114 .672886 
541 642 • 333025 .lIIl6975 
540 644 .338856 • 6611« 
5311 646 .344610 .6553110 
539 648 .300289 • 64W11 
538 649 • 355896 • 644105 
537 651 .361430 .1138670 
Ii36 653 • 366895 • 633105 
535 8M 8.372292 11.627708 
534 657 .377622 • 622378 
533 659 .382889 .&17111 
532 661 .388092 • 6111lO8 
531 663 • 393234 .606766 
530 666 • 398315 • 001685 
5211 668 • 403338 .5116663 
5'l!/ 670 • 408304 .5916116 
526 672 • 413213 .58Il787 
525 674 • 418068 . 581932 

363 
363 
360 
358 
356 
354 
352 
351 
349 
347 
346 
343 
341 
339 
337 
33' 
332 
330 
328 
326 

524 676 8. 422869 11.577131 32' 
523 6711 • 427618 .572382 321 
522 681 .432315 .567688 319 
521 683 • 436962 • 563038 317 
520 685 • 441560 .558440 315 
518 688 • 446110 • 553890 312 
517 690 .450613 .540087 310 
516 693 .455!Y10 .544930 307 
515 695 .459481 .540519 305 
514 flIT • 463849 • 536151 303 
512 700 8. 468172 11.531828 300 
511 702 • (72454 • 527546 2118 
510 705 • (76693 .5233!Y1 295 
509 7!Y1 .480892 .519108 293 
S!Y1 710 • 485050 .514950 2110 
S06 713 .489170 .5111!3O 287 
505 715 • 493250 .506760 285 
om 718 • 4W293 .5027!Y1 282 
602 720 .601298 • (98702 280 
601 723 .5052tl7 • 494733 277 I 
4119 726 8. 500200 lL ~ 274 
498 7211 .5130IIII • 480902 271 
(W 731 .516961 • ~ 268 
495 734 .52!Y19O • (79210 266 
494 787 .524586 •• 475414 263 
492 740 .528349 .471651 260 
491 743 .532080 .467920 257 
490 746 .535779 .464221 255 
488 748 • 539447 • 460553 252 

.05 

.03 

.05 

.05 

.03 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.!Y1 

.05 

9.999901 48 
.99Il105 • 
.991002 43 
.999899 46 
.9911897 45 
.99!1894 44 
.999891 4S 
.9911888 G 
.998885 41 
.999II8'l 411 

9.999871 
.9110878 
.\I9QI73 
• \l9Ql70 
.9M81 
.99Q164 
.9991161 
.999858 
.99115' 
.99Il861 

39 
38 
37 
36 
as 
34 
33 
32 
31 
30 

.05 
• 07 9. 9911848 29 
· 05 • 991844 28 
• 05 • 99!1841 27 
• 07 • 999838 26 
· 05 . 99Q83( 25 

.07 :=: 
:~ .999824 ~ 
.!Y1 :: 20 

• 05 9. 990813 111 
: ~ • 9911809 18 

.07 := t~ 
: ~ • 99l17li7 15 

.!Y1 := t: : g~ . 999786 12 

.!Y1 := t~ 
: ~ 9. 9911774 

.!Y1 := 
:~ .999761 

.!Y1 :=fi 
:~ .999748 

.07 :=~ 
· 08 9. 999735 

8 
8 
7 
6 
5 
4 
3 
2 
1 
o ~. J51 . 8.543084 ; 11.456916 Il:~4 

-Cos1=-:'-ne.-'---1 Cotang. -Ii Tang. -D.-l-". -SIn-e-.- , " , 
81° 
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.. ...... D.'". • 

" 
~ "'". - '!!!!!l ... " n.~ 

9.lIIIII73S • fIT ......... 69.62 Tft""" -0- 8. M281t eo. 0& IIDII73l • 08 ~ 69.15 4461& 

I 1 .= :.~ = ~ :~::: .: ~ :663639 &&158 II1I9'I17 • fIT __ 5Ut :435709 
4 .667O&f 5UO IIII971a .01 I58GII 57. '11 • f3'D13 

Taug. I D. 1". CotaDg. 

5 .6CIOMO 57.65 IIIIIml8 .fIT .15877'11 158. 88 • f28863 
6 '~1 57.20 tIIIII7IN .01 .5711'11 158.38 .42Ii48O 
7 .1587.... 158.75 - .01 .57flitO 66.95 .422123 
8 .570836 158.80 .9IIII6N .01 .57m7 I 5&.52 18792 49 
9 .574214 55.87 .98I161III .111 8. 1581208 1 55.10 11':

I1i486 
411 " .""" .... . - ... .......... ......: 

11 8.S8OflIIJ SLOt :.~ .01 .687'I9i M. '11 :t08IM9
7
!7 f5 

60 
59 
158 
57 
Ii6 
66 
M 
63 
62 
61 
IiO 

12 .5IKl93 M.60 ....... .08 .1i8l0&1 53.87 ... .. 

II := :tl'l := :: :=:::: :=4!!: 
15 .593948 Il3. 4D .9911660 .08 .800677 52. 70 .396 a 
16 .697152 Il3. 00 .9f19666 .08 .608889 52. 32 .393OIl2 4G 
17 .600332 52. 82 .899660 .08 .606878 51.93 .888906 
18 .603489 52.23 .9996f5 .08 .6lOOM 51.58 11 886811 at 
19 .006623 51.85 .99II6tO .08 8.618188 51.23 :883788 88 
..................... ID ._ ...... ~ = 
tl 8.~ 51.18 .9l1962li .08 .6111313 60.60 .3776li 35 
22 •• 66=" 6060'. U .l1li9524 .08 .622M3 60.15 .87fM3 IN 

! .- 60.06 :=t~ :~ ::= :::# := aa iii - ... " .................... _ l! 
26 :62'11N811 fe.38 .1199603 .10 .61K256 fa.80 .362816 80 
'11 .6308 fe. 0& .9991i87 .08 .637l1N fa. 411 .31i9997 
28 .638854 fa.70 .1199592 .10 .640093 fa. 15 11.357018 1I9 
1I9 .638776 411 • .0 .1199586 .08 8.642l1lI2 47.35 .3M147 28 .. .- ..... ""'!l .10 ...... D." ...... :: 
31 8.M2563 47.75 .9885..... .08 .648704 47.22 .848t63 26 
32 .~ 47 • .a .9995." .10 .651537 46.112 '~:H aa I . ..-. 47.13 .9IIIISM .10 .6lif352 46.62 .=. 23 
IN .651102 46.82 .999558 .08 .6571fe 46.32 '-1'''1 22 
35 658811 46.52 '.~ .10 .6&11828 46.02 .3373 7 21 
.............. - .10 ........ " ...... 
87 :6I5IN75 f5.92 .9995fl .10 .665433 fli.fli .8811KO 
88 .682230 f5.63 .1199586 .10 .668160 fli.17 11.329130 It .. .= :til: ..... .............. .""" II .. . "- .................... .. 
fl 8. 6701193 ... 78 .988518 .10 .676239 ... as .321100 15 
G .673080 ... 52 .9995l2 .10 .678800 ".111 .811K56 14 G .675751 ... 23 .999506 .10 .681liH .a.eo .815828 11 
.. .678t05 fa. 97 .999500 .12 .6IKI72 .a. 53 .3132l6 It 
f5 .581M3 fa. 70 .99IMIIII .10 .68611K ... 28 .8106111 11 
46 • fi83G66 ... f5 • !!!! .10 .688881 ... 03 • 3OIlOIJI 10 
47 .686272 ~ 18 ......,... .10 .881I11III 42. 77 • 80M 
.a .68Il863 42. 92 : 99IK76 .10 .l1li4628 42.53 30'»111 • 
.. • e111438 42.67 .99IKeII .10 eII708l 27 11. 300383 8 
liD .69l19li8 42.G IIIIIN6II .12 ··.811f1617:

03 
297861 ., 

II........... ""'.0.. 8 51 8.600M3 42.17 -- .10 .702l3II 41.78 ~ /I 
&2 .6lIII073 fl.93 IIU94IiO .12 .71HM8 41.67 lI92360 4 
113 .70l588 41.68 II8M4I .10 .707140 41.30 ~ 8 
M .704OQO 41. f5 89fI487 .10 .1l*l18 41. 08 =!~ t 
66 .7061177 41.20 IIIIOGl .12 .712088 40.85 ........... 1 
66 .709049 40. 97 99IK:H .10 .71fli1K (0. 63 __ 0 

fiT .71111f11 40. 75 .~.~98INl8~~k~·~12~~. 71;;;;8972~'i40;:-i'40:j==lL~~2II08O&~IJ 118 .7U952 40. 52 9IIH11 .12 8. 71_ , 
"'" • 7l61I835 40.28 9.11lIII404 1" TIIDg. I iiO L 718800 Cotulg. D. • __ L....... D.l". D," 

I, CcIIID8. D.1". .._ 
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.0 

o 
1 
2 
8 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

TABU '.-LOtiBITBIIIC 8INBS, COSINBS, 

SIDe. 

8.718800 
.731204 
.733585 
.725872 
.738337 
.730688 
.733027 
.736364 
.737667 
.739969 
.742259 

8.744536 
.746802 
.749055 
.751297 
.753623 
.755747 : 
.767955 
.760151 
.762337 
.764611 

D.1". 

40.07 
39.86 
39.62 
39.42 
39.18 
38.98 
38.78 
38.55 
38.37 
38.17 
37.95 
37.77 
37.55 
37.37 
37.18 
36.98 
36.80 
36.60 
36.43 
36.23 
36.07 

CosIDe. D. I" Tang. I D. I". 

9:: .~g 8:= 1-:-'-M-I--1-1:-~-19-4-1--~-
'!!!!l!!!!~ :12 .~ 39:73 .276796 68 
'999378 .10 '_1 39.62 .273412 57 
: 999371 .12

1

: 731317 39.30 : = ~ 
""".... .12 .,.,.,QA. 39.10 """~'7" '999367 .12 '736996 38.88 .- on 

• 9993IiO ' 12 1' 738317 38.68 := ~ 
: 999343 • g : 740626 :. ~ .259374 61 
.999336 :12 .7~ 38:08 .257078 00 

9.= '1218:~= 37.87 11:= :: 
:999315 .12 .749740 37.68 .2502<-0 47 
999308 .12 .751989 37. 48 .248011 46 

:999301 .g . 764227 g~:~ .245773 46 
.999294 • 12 .756453 36.92 .243M7« 
• 999287 : 13 .758668 36.73 .241332 43 
.999279 .12 .760872 36.55 .239123 42 
.999272 .12 .763065 36.35 .236935 41 
.999265 .13 .766246 36.18 .234764 40 

Cotaug. 

~ 8.~= 35.88 9.= '1218';=~ 36.02 11.= : 
23 • 770970 35.70 • 999242 .13 • m727 35. 82 • 
24 :773101 35.52 :999236 .12 :7738Il6 35.65 :=m: 
25 • 775223 ~Jf .999227 : l~ . 77fA195 ~: g .224006 35 
~ :m: 36.02 :::fll .13 := 35.13 :~~ g: 
23 .781524 g:: = .999206 : l~ .782320 g:: ~ .217680 32 : := M.1iO :::t: .13 := 343 ... ~7 :~~ ~ 34.36 .13 .. .. 

~ 8:: 34.18 9:::t~~ .12 8:: 34.32 11:~~ : 
33 .791823 g:: ~ .999166 : tg .792662 g:: ~ .207338 27 

:: :: 33.70 :::t~ .13 J~~l 33.83 :: ~ 
16 .797894 ::~ .999142 :~ .793752 ::~ .201248 24 

:I :: 33.25 :::~~ .13 ::g~ 33.37 :t=~ ~ 
811 .803876 ::~ .999118 :~ .804768 ::~ .195242 ~ 
., .806852 32. 78 .999110 .13 .806742 32.92 .193268 

~ ~::~ 32.63 9:= .13 8:: 32. 77 11J~~ t: 
43 .811726 :: ~ .999086 : t~ .81200 ~: ~ .l87359 17 

t :m= 32.20 := .13 :m: 32.33 J:fri l: 
46 .817522 ~:gg .999081 ·tg .818461 ::~ :t= t: 
47 .819436 31. 78 .9lIII063 : 15 .820384 31.90 :: := 31.62 := .13 := 81. 78 JW~ t~ 
00 .826130 81.00 .999027 '.1153 .826108 31.63 .173897 10 81.36 31.48 

~ 8:= 81.22 9J=~ .16 8:= 31.37 l1:l= : 
63 .830749 ~:~ .999002 :~ .831748 :t:~ .168252 ~ :: := 30.82 := .16 := 30.97 :l: 6 
46 .836297 :l:~ .998976 'l~ .837321 :l:~ .162679 : 
~ .= 30.43 .= :15 .= 30.68 .160837 
511 :841774 30.30 :9989IiO .13 :842825 30.46 :l::m ~ 
60 8.843686 30.18 9.998941 .16 8.844644 30.32 11.166356 0 

, CoIIDe.I D.1".1 Cine. D.1". COtaDg·I-D-.-1,,-.'--Tang-.-'·_,-I 
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, .. TA.NGRNTS, AND ClOTANGBNTS. 

- o CosIne. D.l". T T 17is-
1 8.= 30.03 9.998941 1- ~ D.l"·l Cotang. '1 
2 .847183 211.93 .998932 .16 8.11«644 -- -I-=-:-
3 848971 211. 80 • 9118923 • 16 • 846465 30. 18 11. 155356 Oil 

, I- BIne. 1 D. 1". 

4, .860751 211.67 .9989l4 .15 .848260 30.08 .153M5 59 
6 1152526 211.67 .998806 .16 .MOOS7 211.95 .161740 68 ~ .8M291 211. G • \198896 .16 .851846 211.82 .14994,3 57 

• 856M9 29. 30 • 998887 • 16 • 853628 211. 70 • 14,81M 56 
: • 857801 29. 30 • l1li8878 • 16 • 85M03 211. 68 .14,8372 65 

10 .85954,6 29.01 .998869 .16 .857171 211.47 .144597 M 
.861283 28.96 .9118860 .16 .858932 211.36 .142829 63 

8. 8630 28. 85 .998851 • 16 • 860686 211. 23 • 141068 62 
864 14 28. 73 9 998841 .17 .862433 211.12 .139314 61 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
211 
26 
27 
28 
211 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 

: ~ 28. 62 : 998832 .16 8. 864173 211.00 .137567 60 
• 868165 28. 60 • 998823 .16 • 8651106 28. 88 11. 135827 4,9 
• 869868 28. 38 .998813 .17 • 867632 28. 77 • 134094 4,8 
• 871665 28. 28 .998804 • 16 • 869351 28. 65 • 132368 
.873265 28.17 .9I1871III .16 .871064 28.65 .130649 ~ 
.874938 28. 06 .998785 .17 .872770 28. G .128936 
.876615 27.95 .998776 .16 .874469 28. 32 .l2723O 46 
.878285 27. 83 • 998766 .17 • 876162 28. 22 • 125631 ~ 
~= :::.::::: :ll := ltM :=:: 
• 883258 27. 52 .998738 .16 8. 881202 27. 88 .130471 40 
.884lI03 27.42 .998728 .17 .882869 27.78 lL 118798 39 
.886542 27.32 .9987l8 .17 .864530 27.68 .117131 38 
.888174 27.20 .9118708 .17 .886185 27.68 .11M70 37 
• 889801 27. 12 • 9986119 • 16 • 887833 27. 47 • 1138UI 36 
.891421 27.00 .\llI868II .17 .889478 27.38 .112167 85 
• 893035 26. 90 • 998679 • 17 • 891112 27. 27 • 110624 34 
.894643 26.80 .998669 .17 .892742 27.17 .108888 33 

8. 896246 26. 72 .998669 .17 .894366 27.07 .107258 32 
897842 26. 60 9. 998649 • 17 • 895984 26. 97 • 105634 31 

: 899432 26. 60 • 998639 • 17 8. 897696 26. 87 • 104016 30 

.901017 26. 42 .1198629 .17 .899203 26. 78 11.102404 211 
• 9025116 26. 32 • 998619 .17 • 900803 26. O'l • 100797 28 
.804l69 26. 22 • 998609 • 17 • 902398 26. 68 .099197 27 
.905736 26. 12 • tIII8699 • 17 • 9031187 26. 48 .097602 
.1107297 26. 02 • 998589 .17 • 906670 26. 38 .098013: 
.1108853 211. 93 • 998578 • 18 .907147 26. 28 • 094G0 24 
• 910404 26. 85 • 9981568 • 17 .9087l9 26. 20 • 0II28S3 23 

8. 911949 26. 76 .998568 .17 .910285 26. 10 .091281, 22 
913488 2Ii. 65 9. 99854,8 .17 • 911846 26. 02 • 089715 21 

: 916022 2li.1i7 • 998537 • 18 8. 913401 211. 92 .088154 20 : :~= 2Ii. 47 • 998527 • 17 .914951 211. 83 lL 086599 19 

.919591 ~: .= :t¥ ::1= ~~ := I t¥ 
• 921103 211. 20 998496 • 18 • 9111568 26. 67 .081966 16! 
.9226l0 2Ii. 12 998485 • 17 • 921096 26. 47 • 08IM32 16 I 
• 920 12 26. 03 998474 • 18 • 922619 26. 38 • 0'I89CM 14 
.925609 24.96 998464 .17 .924136 26.28 .077381 13 

61 8. 927100 24. 86 l1li8463 • 18 • 925649 2Ii. 22 .076864 12 

II := ::: '= :: ~= ltl.l :::= II 
54 • 931544 24. 60 99842l I . 17 • 930165 24. 95 11.071342 9 
65 .933015 24. 52 998410 .18 • 931647 24. 87 .0611845 8 = ~! 24. 43 998399 .18 .933134 24. 78 .068363 7 
68 ......... 24. 36 9911388 • 18 .934616 24. 70 • 066866 6 
l1li 937398 24. 27 998377 • 18 .1136093 24. 62 • 06S384 Ii 
eo .1GI88IiO 24. 20 .998366 • 18 • 937665 24. 63 • 068907 4 ~ 8. IN02III 24. 10 • 998365 • 18 • 939032 24. 45 • 06243Ii 3 

__ L--I 9.998344 .18 .941M94 24. 37 .060968 2 

1 
~ I CoIIDe. >=D -I -- I I 8. 941952 24. 30 • 059S06 1 

.1" I~ 11 0lI8048 
• SIne. I D.l". Co ~I~' 0 . II taDg. I D. 1". TaDg-.-l---' 
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TABLE 9.-IJ88J\1t1TBIII«l 
• Sine 11lnI8. COSINES. 

• D 1" C _-__ •• oslne. D 1" I o 8. 940296 -- - • TaQg. 1 .941733 24.03 9.998344 --- -- D.1". CofBDg. 

~ .943174 23.113 .998333 .18 8. 941952 

4 := ~:~ ::f :t: := ~~ 11:= 
5 .947456 23.70 .998300 .18 .946295 24.05 .055148 
6
7 

.948874 23. 63 .998289 .18 .947734 23.118 .053705 

.900287 23.55 .1198277 .20 .9411168 23.90 • 05'ZlII6 g .951696 23. 48 .998266 .18 .lI505II7 23.82 .000832 

10 := ~:: := :~ ::=t::~ :: 
11 8 955894 23.2S .998232 .18 .9548S6 23.58 .046559 
12 :957284 23.17 9.996220 .20 .956267 23.52 .04Sl44 a ...... ..... ...... .m .""'...... .""" 

.Il60052 23.03 .998197 .20 .959075 23.M 11.0423211 
16 .961429 22.95 .998186 .18 .960473 23.30 .040II25 U .962801 22.g .998174 .20 .961866 23.22 .039S27 

1: ::::::.l ~" := :lo'i :=::1.: :::l'.l 
_ .966893 22.65 .998139 .20 .966Ol9 23.00 .035361 
_ .968249 22.60 .998128 .18 .967394 22. 92 • 033Il81 
21 8. 969600 22. 52 .9II8ll6 .20 .968766 22.87 • 033106 
22 .970947 22.45 9.998104 .20 .970133 22. 78 :~7 ~ .972289 22.37 .998092 .20 8. 971496 22.72 ..-au 
.. .973628 22. 32 .998080 .20 .972855 22. S6 11. 028Ii04 

26
25 .9741162 22.23 .1l98068 .20 .974209 22. 57 .027145 

.976293 22.18 .998056 .20 .9761i6O 22.m .025791 
27 .977619 22.10 .998044 .20 .976906 22.43 .024440 
28 .978941 22.03 .998032 .20 .978248 22. 37 .023094 
29 • \180259 21.97 .998020 .20 .979586 22.30 .021752 
30 .981573 21. 90 .998008 .20 .98OII2l 22.25 • 020414 

60 
fill 
58 
57 
Ii6 
55 
M 
53 
m 
51 
AID 
48 
48 
47 
48 
45 
44 
43 
42 
41 
40 
SII 
38 
87 
38 
III 
M 
33 
82 
31 
30 31 8.982883 21.83 .997996 .20 .982261 22.17 .019079 

32 .984l89 21.77 9.997984 .20 .1183577 22.10 .017749 

3~ .1185491 ~. 72 .997972 .20 8.1184899 22.03 .016423 
.. .1186789 21.63 .997969 .22 .9862l7 21.97 11.016101 

as .988083 21.57 .997947 .20 .987632 21.92 .013783: 
36 .989374 21.52 .997935 .20 .1188842 21.83 .0I.24Ii8 27 
37 .9Il0660 21.43 .997922 .22 .990149 21.78 .01ll58 26 
38 .991943 21.38 .9979U) .20 .991451 21.70 .00II85l 25 
39 .993222 21.32 .997897 .22 .992750 21.65 .008649 24 
40 .994497 21.25 .997865 .20 .994045 21.58 .007250 23 

8.995768 21.18 .997872 • 22 .99S337 21. 63 • 00IIIIS5 22 
.997036 21.13 9.997860 .20 .996624 21.45 :~6 21 

61 
52 
63 
/i4 
55 
56 
67 
58 
fill 
60 

.998299 21. 05 .997847 .22 8. 997908 21. 40 ......... 20 
8.999560 21.02 .997835 .20 8.9911188 21.33 11.00a>92 1 
11.000816 20.93 .997822 .22 11.000465 21.28 11.0008l2 1: 

.002059 20.88 .997809 .22 .001733 21.22 10.9911535 17 

.0033l8 20.82 .997797 .20 .003007 21.1& .998262 III 

.004563 20.76 .997784 .22 .004272 21.08 .998993 15 

.00Ii805 20.70 .997771 .22 .005534 21.03 .995728 14 

.007044 20.65 .997758 .22 .006792 20.97 .1I944Ii6 l3 
11.008278 20.&7 .997745 .22 .~ 20.92 .993208 12 

.00II610 20.63 9.997732 .22 • ......-0 20.8& .991963 11 

.010737 20.45 .99m9 .22 9.01054& 20.80 .990702 10 

.011962 20.42 .997706 .22 011790 20.73 10.11894U " 

.013182 20.33 .997893 .22 .013031 20.68 .9882l0 B 

.014400 20.30 997680 .22 .014268 20.112 .1186969 

.015613 20.22 .997667 .22 .01S502 20.57 .985732 7 

.016824 20.18 .997654 .22 .&16782 20.50 .984498 g 

.018031 20.12 .99700 .22 .017969 20.45 .1183268 4 
9.019236 20.07 .997628 .22 .019183 20. 40 .1182041 3 9.997614 .23 .020403 20.33 .9IKI8l7 2 

CosiDe. D.l" '''__ 9.021620 20.28 .1I7'IIIi97 1 ...--. D 10.978380 0 
. I". Co --i---..I-~ I 

t&Qg. D.1". 
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.. ,0. 8111'1'L 

SIne. D 1" D I",' CosIne. D.1"'11 Taug. _._ . 
• II.Il21GO 20.23 I---+:-:;;;;:r .... . 0.997614 .22 20.1 

II. 0111235 20. 00 1101. 20.12 
0IIIN36 III. 538 261 20.111 

1632 19 874 20. 00 

7 
8 
9 

10 

16 
17 
18 
19 
20 

26 
'¥l 
lIS 
29 
30 

36 
'¥l 
38 
39 
40 

46 
46 
~ 
48 
49 
110 

65 
66 
67 
68 
69 

CI22825 19 661 665 19. 115 
4016 19 847 19.90 

026203 19 • 534 : 23 : 030046 19. 86 
• ~7 19. 68 .997820 .22 .031237 19.80 • 0287"''" ""44 19.62 . 997807 • 23 . 032f26 19. 73 
• 11.67'997493 •22 •033809 111.70 
.1Il!III18 11.52 .997480 .23 19.113 
.031089 11.47 486 969 19.68 

032257 II 452 44 19. fi3 
033421 19 439 16 111.48 
0iI4682 1. f25 19. 43 
1116741 II 411 .CM065J 19.'¥l 
Q3&896 11.9117397 '.~.'l 19.33 .038048 19.16 .997383 ...-.. 19.28 

.039197 19.08.9l1736li .044130 19.23 
• CM0342 10. 05 .997355 .046284 19.17 • 00 485 1 •. 00 • 997341 
• CN2tI25 18.115 wm:r 
0GI7lI2 18. 13 
04489518. 997299 
1NtIIrl618. ~ 
IN7184 18. tm271 
IH8279 18. • 'JII1261 

.1MII4OO 18. 66 • 997242 
· 0Ii0519 18. 110 l1li'1228 
061635 18.67 ._, ·.n ...... 

• 0Ii27 '9 18. 60 • 997l1I9 
• 0Ii385 18. 46 987185 
0i4II66 18. 70 
058071 18. 997Ui6 
Cl57172 18. 141 
058271 18. . 997127 
0&IIi367 18. 221 . 997112 : ~1 18. 18 .9970118 
........ 18. 13 . 997083 

: ~4 18. 08 .9117068 
""".... 18. 03 . • IIf7II53 

: 06816 17 089 

06IJII8Ii 17 887m4 
008II62 17 IIlmIOII 
068036 17 9liliiii4 
08IIl.07 17 _II 
0l01.76 17. 77 • II9IIIIII4 

: 871242 17.73 : \IOIIINII 
.072306 17.67 • ~ 
.GIlI8OO 17.111 .::::::.. .= g.eo __ 

81113 
177583 
0'11631 
07lIl76 
0!II719 

: 118175~ 
• 0Ir1II .a.J32 .: 

17 
17 
17 
17. 
17.33 
17.30 
17.25 
17.20 
17.17 

CoBIDe. D. 

:26 
.23 
.23 
.26 
.23 

:25 
.23 
.25 
.26 
.26 

138 

16 
130 

.0633411 

.064463 

.0661166 

.066665 

.067752 

13 
rr 

:07«178 
.071181G 
• 071482 .: 

4 
10 

773 

083881 
:08f847 
.086000 
.087050 
.~ 

10.13 
19.08 
111.08 
18.. 
18.. 
18.88 
18.81 
18.80 
18. 73 
18. 70 

18. 61 
18. 60 
18.5 
18.60 
18. 47 
IS. a 
18.38 
18.J12 
18.28 
18.25 
18.20 
18.16 
18.1 
18.111 
18.113 
17.117 
17.113 
17 •• 
17.85 

. 17.111 

17.77 
17.72 
17.67 
17.111 
17. eo 
17.65 
17.60 
17.47 
17.43 

D. I" 

178 

CoUg. ' I 
lo.mm ~ 

6II5e 68 
40 57 
46 66 
46 65 

• 148 ~ 
.961IQ54 52 .968763 
967675 51 

:1IM391 60 
209 49 

1 ~ 
as: 46 
15 46 

1llill349 44 
:1158187 ::1 
.11571137 •• 
1156870 to 

: .. 716 40 

158OG6: 
418 17 -mas 

.947166 

.~ .8466 

.N4465 

.NI341 
9 

100 
9aIII84 

o 

:~ .91166 
.934444 
.931346 
.l1li2248 

164 

.128803 .= 
• tI'l3I568 
·.0224115 

1121424 

II2IlO 

lJl7 
.0161011 
.tl5053 
· Vl«XXJ .91.295 
•91t:: 

as 
14 
33 
32 
31 
30 
29 
28 
27 
26 
26 
24 
23 22 
21 
20 
19 
18 
17 
16 
15 
1 .. 
13 
12 
11 
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TABU •• -IAHI.lIlITII1II -f"'" ....... --Cosine. D.l"'STan • 17"-

9:: 17.13 9.996751 --! g. D.l",T"Co;;:-, ' 1 
.1II'1IM7 17.08 .996735 .27 9.089144 -I~' 
.0118870 17.05 .996720 .25 .0II0l87 17.38 10.

910856 100 
.0IIIIIl90 17.00 .996704 .27 .0lIl228 17.35 .9011813 59 
.0lIl008 16. 97 .996688 .27 • 0Il22i66 17.30 .908772 68 
.Il12024 16. 93 .996673 • 25 .083302 17.27 .907734 67 
.0lI3037 16. 88 • \1116667 .27 .094336 17.23 .906688· 66 
.094047 16.83 .\l966U .27 .095367 17.18 .1105664 65 
• 0lI5056 16. 82 .996625 • 27 .1116395 17.13 .1IOf633 54 
.0U6062 16. 77 .996610 .25 .097422 17.12 .903605 53 

9.097065 16.72 .9965IM .27 .0118446 17.07 .\102578 32 
.098066 16.68 9.l1li6578 .27 .099468 17.03 .901554 51 
.099065 16. 66 • 996562 • 27 9. 101M87 16. 98 • 900532 50 
.100062 16. 62 .996M6 .27 .101li04 16. 96 10. 899513 49 
• 101056 16. 57 • 996530 • 27 • 102519 16. 92 • 898496 
.102048 16. 53 .l1li6614 .27 .103S32 16. 88 • 897481 ~ 
• 103037 16. 48 • 996498 .27 • 104M2 16. 83 • 896468 48 
• 104025 16. 47 • 996t82 .27 • 105550 16. 80 • 8Il5458 48 
• 105010 16. 42 • 996466 • 28 • 106556 16. 77 • 89f45O 
.105992 16. 37 • 996449 • 27 • 107559 16. 72 .893444 ra 

9. 106973 16. 35 • 996433 • 27 • 108560 16. 68 • 892441 42 
.107961 16. 30 9. 996417 .27 .101155!1 16. 66 .891440 41 
.1081127 16. 27 • 996400 • 28 9. 110556 16. 62 .8110441 40 
• 109901 16. 23 .996384 • 27 • 111651 16. as 10.l18li4« 39 
.110873 16. 20 .996lI68 .27 • 112543 16. 63 • 888449 
.111842 16. 16 .9963S1 .28 .1l3533 16. 50 .887457 38 
.112809 16.12 .996335 .27 .114521 16. 47 .886467 37 
.113774 16.08 .996318 .28 .115507 16.43 .885479 36 
• 114737 16. 05 .996302 .27 .116491 16. 40 .884493 35 
• 115698 16.00 .1196285 • 28 • 117472 16. 35 • 883509 34 ""'M ... " ...... .'" . ""'" .......... = • 117613 15. 85 9. IIII62S2 • 28 .119429 16. 28 • 881548 31 
• 118567 15. 90 • 996335 • 28 9. 12IM04 16. 25 • 880571 30 
.118519 15.87 .996219 .27 .121377 16. 22 10. 8795D6 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

• 120469 15. 83 .9962Irl • 28 • l22348 16. 18 • 878623 
• 121417 15. 80 • 996185 • 28 • 123317 16. 15 • 877662 
• 122362 15. 75 • 996168 .28 • 124284 16. 12 • 876683 
• l23306 15. 73 • 996161 • 28 • 125249 18 08 • 876716 
• 124248 15. 70 • 996134 • 28 • 126211 16. 03 • 874751 
.125187 lli.66 .996117 .28 .127172 16.00 .8737811 

9. 126125 15. 63 • 996100 .28 • 128130 15. 97 • 872828 127060 I" 68 9"""""" • 28 .l29087 15. 96 .871870 
: 127993 t5. 65 : ~ • 28 9. l3OO41 15. 90 • 870913 
• 1281125 15.53 .996049 .28 .130994 15. 88 10. 8811959 19 
• l29854 15. 48 • 9116032 • 28 • 131944 15. 83 • 869006 
• 130781 15. 48 • 996015 .28 • 132893 15. 82 • 868O.'i6 ~~ 
.131706 15.42 .995998 .28 .133839 15.77 .88"'107 16 
• 132630 15. 40 • 99Ii98O .30 .134784 15. 7S • 866181 15 
• 133551 15. 35 • 99Ii963 • 28 • 135726 15. 70 .865216 
.134470 15. 32 .991i946 .28 • 136667 15. 68 • 864274 ~~ 

9. 135387 15. 28 • 996928 .30 .137605 15. 63 .863333 12 
• 136303 15. 27 9. 996911 • 28 • 138542 15. 62 .86239Ii 11 
.137216 15. 22 .9968114 .28 9.139476 15.67 .881458 10 
.138128 15. 20 .985876 .30 .140409 15. 65 10. 880524 9 
.139037 15.15 .996859 .28 .141340 15. 52 .859691 8 
.139944 15.12 .996841 .30 .142269 15.48 .858600 
.140850 15. 10 .996823 .30 .143196 15. 48 • 857731 ~ 
.141754 15.07 .995806 .28 .144121 lli.42 .856804 Ii 
• 1426&6 Ui.OO • 995738 • 30 • 145044 15. 38 • 856879 

9. 143655 15. 00 • 996771 • 28 • 141i966 15. 37 • 8549Ii6 : 
___ 9.995753. 30 .148885 15. 32 .8M034 
CosIne D- __ 9.147803 15.30 .853115

2 1 

• .1". SIDe -- 10.862l97 . D.l". Co 1- 0 tang. D. I". -T-BD-_Il......_~ I ,. ' 
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.lNB ClOT.lN8BNT8. 

_-'-=~I;;v;T;;.lN8~.~R~~;r~~~~:+~~~~~_II·l~;'1 1" Tang. D.l". Cotang. 8· I D. 1". I Cosine. 1 D. • 10. 8&2197 60
59 1- I Sine. ----I 9.147803 15. 26 .851282 

--- -- 9.996753 .30 .1487l8 16. 23 .860368 68 10 9.l43DM 14.97 .995735 .30 .1411632 16. 20 • M8456 67 
1 .1(4453 14.93 .995n7 .30 .160644 16.17 .848646 ~ 

171" 

2 .145349 14.90 .996IlU9 .30 .151464 15.15 .847637 54 
3 .146243 14.88 .1I9S681 .28 .152363 16.10 .846731 53 
4 .14n36 14.83 .9956M • 30 .1~74 15.08 .845828 62 
5 .148026 14.82 .996646 .30 1..... 15.05 .844923 51 
6 .148915 14.78 .995828 .30 :155077 15.02 .844022 
7 .149802 14.73 .995610 .32 .155978 14.98 .843l23 50 
8 .150686 14.72 .995591 .30 168877 14.97 10. 842225 49 
9 .151589 14.70 .995573 .30 9.167776

1 
14.93 841329 48 " .""" 1<"....... ... ._ 1'" :.- II 

11 9.163330 14.63 .995537 .30 .11i111i65 14.87 .839M3 46 
12 .1M208 14.68 .9955l9 .30 160457 14. 83 8386Ii3 44 
13 .155083 14.67 .995501 .32 : 161347 14. 82 : 8377114, 43 I 14 .156957 14.56 .995482 .30 .1

1
62236
63123 

14.78 .836877 42 
15 .156830 14.50 .9964M. 30 14.75.835992 41 
16 .157700 14.48 .995446 .32 : 164008 14.73 .836108 40 
17 .158589 14.43 .995427 .30 .1M892 14.70 .834226 
18 .159435 14.43 .995409 .32 .106774 14.67 10833346 39 
19 .1~ 14.38 .995390 .30 9.166654 14.63 :832463

1591 
~ 

20 • 1611 14. 36 9. 995372 .32 • 167532 14. 62 •• 83
830716 

36 
21 9.162025 14.33 .995363 .32 .188409 14.68 36 
22 .162885 14.30 .936-334 .30 .169284 14.56 829843 

.163743 14.28 .995316 .32 170157 14.53 '828971 34 II .1 ..... 1.0' . .- ... :1_.... : ...... !! 
26 .165454 14.22 .995278 .30 .171899 14.47 .827233 31 
26 .166307 14.20 .996160 .32 172767 14.46 826366 30 
27 .167159 14.15 .995241 .32 :17~ 14.42 :826501 
28 .1etlOO8 14.13 .995222 .32 .1744 14.38 10824638 
29 .168856 14.10 .99Ii203 .32 9.175362 14.37 '823776 
30 .lfl117D2 14.08 9.995184 .32 176224 14.33 '822916 
31 9.170647 14.03 .996165 .32 :177084 14.30 :822058 
32 .171389 14.02 .996146 .32 .177942 14.28 821201 
33 .172230 14.00 .996127 .32 .178799 14.27 :820846 
34 .173170 13.97 .995108 .32 .179655 14.22 .819492 
36 .173908 13.93 .995089 .32 .1801!O8 14.20 .818640 
36 .174744 13.90 .995070 .32 .181360 14.18 .817789

1 37 • 175678 13. 88 .98lI051 .32 • 1811211 14.13: .81694 
38 • 17114,11 13.85 .996032 .32 • 188059 14.13 I 16093 
39 • 177~ 13. 83 .995013 .33 9.183907 14. 08 10. ~6248 
40 .17807 13.80 9.994993 .32 .184762 14.08 :814403 
41 9.178900 13.77 .9941174 .32 .l86597 14.03 .813561 
42 .17972f 13.75 .994Illili .33 .188439 14.02 .8l272O 
43 .18Oli1i 13.72 .994935 I .32 187280 14.00 .811880 
44 .181374 13.70 .994916 .33 :188120 13.97 .811042 

46 •
1821rs 13.87 • ~ .32 .188958 113S'.91132 '. 8180937~ 46 • 1831 13. 63 .9Il487 .33. 189794 

47 .183834 13.62 .994857 .32 .190829 13.88 .808538 
48 .1846li1 13. 68 .994838 .33 • 191«;2 13. 87 
49 .18&t66 13.57 .9948l8 .33 1~= 
ISO .l8628O 13.63 9.9IM198 .32 9: ~= ~~: ~ .1KJ6047 
51 9.187002 13.62 .9IM779 .33 . 193953 13. 78 .1kI622O 
62 .l87903 13.48 .9IM7li11 .33 .104,780 13.77 .804394 

• 188712 13. 46 .9IM739 .32.. 19M06 13.73 . 8Ob570 
: .189519 13.43 .9IM720 .33 I .19M30 13. 72 .802747 

29 
28 
27 
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26 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
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56 .190326 13. 42 .9IM700 • 33 • 197253 13.68 • 801928 
66 .191130 13.38 .994680 .33,. 198O'H 13.67 .801106 
57 • 191933 13. 36 .9IM66O . 33 d • 198894 13. 65 10.800287 
68 ± .192734 13.33 ,994MO .33 i 9.199713 __ _ 

59 .1= 13.30 9.9IM62O --I' -- D,I"'1 Tang. 1 ' 60 9.1 -- D 1" Cotaog, ! 81
0 
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--- C081111.8. TA.BU "-lAMIa. BI'l'B." "' .......... 
r D.1~ 00 ~ Sine. J D.1"·1 CosIne 9.199713 13.00 1~= 69 

-- 9.994620 .33 .200529 13.00 .798665 ~ o 9.194332 13.28 .9Il4600 • 33 .201345 13. 67 .797841 66 

1"" 
, oJ 

Tang. -' D.l"'_I~ 

1 ,196129 13.27 .994580 .33 .2IrJ169 13.53 • ~ 55 
2 .1\16925 13. 23 • ~ • 33 .202971 13. 62 • 71162 54 
3 .196719 13. 20 • ~ 9 • 35 .203782 13.1!0 • 7II6f08 53 
4 .197.611 13.18 ......... • 33 .204692 13. 47 • 'lIItOOO 62 
6 .11183O'f 13.16 : 994499 • 33 .205400 13. 46 • 'I937lI3 61 
6 .1lIII09 13.13 .994479 • 33 • 206207 13. 43 • 792987 60 

: :: IV': :$i :::: :=: ::::1 ..:::: : 
190 

.2022M ft~ .33 9.2086~ 13.36 .~ 47 
9.994398 .35 .2094 13. 83 .7811l 46 1 \I. 203Ol7 13. 00 994377 • 83 • 210220 13. 3D • 788882 

1 203797 13. 00 • 994367 • 35 • 211018 13. 28 .788l86 46 ~: : ~rr 12. 96 : 994336316 .8335 • 211~r 13.27 • ~ :: 
14 'iMiiai 12.96 '.::296 • .2126 13.23 .......... 42 
15 • ........... 12. 92 4' 35 . 21340598 13. 22 • 7868af 41 
16 ''''679 12.88 99427 .83 .2141 13.18 .786Ol 40 
17 .207 2 12.88 :'~12 .35 .214989 13.18 .784220 
18 .2084S 12.83 --- .35 .216780 13.13 10. 78M32 
19 .20D222 12.83.9942 .35 9.216668 13.13 .~ 
20 .2011992 12.80 9994191 .83 .217356 13.10 .781868 
21 11.210700 12.77 '994171 .35 .218142 13.07 .781074 
22 .211626 12. 76 : 994l= .35 • 21~ 13.07 • ~ 
23 .212291 12.73 ·.!!!los .35 .21971 13.m .7711508 
24 .218055 12. 72 1941 .35.220492 13. 00 .7'18728 
25 .213818 12.tiS .994087 .35 .221272 13.00 .~ 
26 .214679 12. 66 .9M066 .35 .222052 11U7 .777l 
27 .215338 12. 66 .994045 .35 .222830 12.96 .776393 

::: :::l ll:: := :::;::: "'=: 
80 .217609 12.67 9.993982 .37 :226166 12.88 :77407l 
al 9 •• 2121~116 12.55 .993900 .35 .225929 12.86 .773300 
82 " 12. 53 .99393918 .35 .226700 12. 86 • 772529 
33 .219868 12.60 'J!!9..... .35 .227471 12.80 .771761 
34 220618 12. 46 .......... .37 .228239 12. 80 .770D93 

39 
38 
37 
36 
35 
34 
33 

~ 
3D 

!I 
25 
u 35 • 221367 12. 47 .99387.6 .35 .229007 12. 77 • '17rX1ZT '222115 ,~ .......... 37 __ _,a' 

36 '22286l 12..... ..........,. • • .......... 12. 77 .......... 
37. 1l. 42 • !III38f. . 35 .230539 12. 72 .768898 .. := m: .::;,. ::l ."'.. .." ""."" 1: ~ .226092 12.36 .:. -tiS 9.232065 12.118 .7671 i: 17 ~ " ...... ·.37 .232826 12.67 .7664 16 41 9. ~ 12.33 .988746 .35 .231686 12. 66 .766655 15 

II ::1:., lUI := :ll :=:::: := II 

23 
22 
21 
20 

44 ,.228046228784 12. 27 .99368l .35 .236359 12..68 • 783386 12 
.• 5 12. 23 .1IINIII6O .37 .2361114 12.67 .762632 11 

46 .229518 12. 23 '. ~6 .37 .237368 12..68 .761880 10 
47 230252 12. 20 ......... .37. 238120 12. 63 • 761128 .. := l~ll := :ll . .." 11 .. ,..... : ::: .-.. ,... . .... .,'!!!!!1 .. !! . '!!!!! , 

... • .......... ~ 12..... • 7uooo~ 6 61 11.233172 12.12 .993528 .37 .241118 12.46 .7S8l35 
52 .233899 12.10 .fI9a606 .37 .241865 12.42 .767390 6 
53 '. ~ 12.07 .I11III484 .37 .2426lO 12. 40 • 766646 ~ 
54 .......... 12.07 .993462 .37 .248354 12.38 .7li811Oa 2 
55 .236073 12.m .993440 .37 .244097 12.37 .766161 1 
56 .236795 12. 00 .99Ml8 .37 .244839 12. 33 .76442l 0 
67 .237615 12. 00 . 993396 • 37 .24IiIi79 12. 33 I 10. 763ti81 
58 238235 11.97 .993874 .38 9.2463l9 ---r;- I 
69 238963 11.96 9.1l9336l --I-p,I-Taug. 1 . I 
00 9.239670 --~-lD I" Cotang. D. '--'- ... I-!I· D I". Sine. "1!. I. I CosIne. l' !! 
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21 
22 
23 
24 
25 
26 
27 
28 
211 
ao 

41 
42 
43 
44 
45 
46 
47 
41 
II 

'I'.lNaB 

IDe. D.l".1 Cosln D.l" . 

• : 11.113· U1I335 
.241101 11.92 • UII33:l9 19 • 241S14 11. 88 • 993307 • 247057 12. 30 
• 242626 11. /!{{ • 9Im84 • 247794 12. 28 
.243237 11. 85 • 1193262 • 248530 12. 27 
• 243947 11.83 • l1li3240 • 249264 12. 28 
.244656 11. 82 .l1li3217 249998 12. 23 
.246363 11.78 .993195 250730 12.20 
.2460511 11.77 .993172 .251461. 12.18 
.246775 11.77 .993149 .252191 12.17 

m 11. 72 . 993127 • 252920 12. 15 
181 11. 72 9. 993 253648 1212.13 

248S83 11.711 .993081 4 .10 
249683 11. 67 . 99305 00 12. 10 
2S0282 11. 65 • 993036 12. 07 
250lI8O 11. 113 • 9930 7 12. 05 

1677 11. 62 . 1192990 12. 03 
2373 11. 60 • 99296 12. 02 

253067 11. 57 . II9ll94 0 12. 00 ~1 11.57 .911292 11.118 
9.264453 11.63 .I11I28II8 46 11.95 
.255144 11.52 9.1192875 11. 95 
.256834 11.50 • 992852 9.261578 11. 92 
.2fi6523 11.48 .9928211 .262292 11.90 
.2672l1 11.47 .9928OCI .263005 lL 88 

2578118 11. 45 • W'J783 .26I!tl17 11. /!{{ 
.2S8683 11. 42 • 992759 .264428 11. 85 
.259268 11. 42 • 9II27lIG .266138 11. 83 
.259951 lL 38 • WZ1l3 • 285847 11. 82 
.260633 11.37 .9II2f!9O .2681i65 11.80 
261314 11. 35 • II9266G .267261 11. 77 

11194 11. 33 9. 992643 • 267967 11. 77 
73 11. 32 • 9926 11. 73 

Zl351 11.30 • 91125 75 11. 73 
264027 11. 27 • 91125 11. 70 

703 11.27 .119254 9 11.70 
'JAWf17 11. 23 . 1192525 79 11. 67 
266051 11. 23 • 119250 78 11. 65 

23 11. 20 • 9924 6 11. 63 
.267895 11.20 .992454 73 11.62 

9 2611065 11. 17 • 992430 11. 60 
• ..,34 11. 15 9. 9IIZ406 • 40 964 11. 68 
.2119402 11. 13 .9Q2382 .40 9. 275668 lL 57 

2'IOOIi9 11. 12 .l19235li • 38 • 27113111 11.65 
.27D735 11. 10 .1I9233li • 40 • 277043 11. 63 
.271400 11. 08 • 992311 • 40 • 277734 11. 52 
.37lIIIG4 11. 07 • 98JI287 • 40 • 278424 11. 50 
• m726 11. 03 • 9112263 • 40 • 27lI113 11. 48 .:mass 11. 03 .lIIl2239 • 40 • 2791101 11. 47 

«K9 11.02 .992214 .42 .2804IIII 11. 46 
4708 10. 98 • 9921 • 40 .281174 11. 43 
5367 10. 98 9.992 868 11.40 
6025 10. 97 .992 42 11.40 
668l 10. 93 .992 11. 38 

277337 10. 93 • 9II2OIl3 11. 37 
79111 10. 90 • 9IIl106D 11. 35 

27l!845 10. 90 • 992044 268 11. 33 
27l12li7 10. /!{{ • 992020 11. 32 
2711148 10. 85 .9111 4 11.28 '"1= ..... '" · n." __ 9.9111947' 7 11.27 

, CoIdDe. D.l.... --- -- 11.288852 11.25 
1... SIDe. D. I". Co --tang. D. 1". 
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TABLB •• -LOaA8ITIIIIIO BlNU, COSINES, 
1 .. • 

, Sine. D.1". CoaIne. D.l". Taug. D.1". CotaDg. 
, 

----- ---
0 9.2805911 10.82 9.9II11N7 .42 9.288652 11.23 10. 711348 60 
1 .281248 .91111122 .2811326 .710674 69 
2 .281897 10.82 .9111897 .42 .2891199 11.22 .710001 58 10. 78 .40 11.20 3 .282544 10. 77 .9111873 .42 .290671 11.18 .709329 67 
4 .283190 10.77 .9111348 .42 .291342 11.18 .708668 Ii6 
6 .283836 10. 73 .9111823 .40 .292Ol3 11.15 .7a19If1 06 
6 .284480 .9111799 .292682 .707318 54 
7 .286124 10. 73 .9111774 .42 .293350 11.13 .706650 63 
8 .286766 10. 70 .9111749 .42 .2IM017 11.12 .7051183 Ii2 10. 70 .42 11.12 9 .286408 10.67 .9111724 .42 .21M684 11.08 .705316 61 

10 .287048 10.67 .91116911 .42 .291i349 lL07 .70f651 60 
11 9.287688 10.63 9.9111674 .42 9.2II6OJ.3 11.07 10. 703987 49 
12 .288326 10.63 .9111649 .42 .296677 11.03 .703823 48 
13 .288964 10.60 .9111824 .42 .2973311 11.03 .702661 47 
14 .289600 10.60 .9911i911 .42 .2Il8001 11.02 .701999 46 
15 .290236 10.67 .991574 .42 .298662 11.00 .701338 45 
16 .290870 10.67 .991549 .42 .299322 10.97 .700678 « 
17 .291504 10.06 • 9111Ii24 .43 .29lIII80 10.97 .700020 43 
18 .292137 10.62 .991498 .42 .300638 10. 95 .6911362 42 
19 .292768 10.52 .9111473 .42 .30129/i 10. 93 .698705 41 
20 .2933911 10.50 .9111448 .43 .301951 10.93 .6118049 40 
21 9.2IM029 10. 48 9.9111422 .42 9.302607 10.90 10. eII73II3 89 
22 .294658 10.47 .9111397 .42 .303261 10.88 .696739 88 
23 .295286 10. 45 .9111372 .43 .3039l4 10.88 .6Il6OIl6 37 
24 .295913 10.43 .991346 .42 .3lMII67 10.85 .6115433 36 
25 .296539 10. 42 .99l321 .43 .3OIi218 10.85 .6IM782 3Ii 
26 .297164 10. 40 .99129/i .42 .306869 10.83 .6IMl31 34 
27 .297788 10.40 .991270 .43 .306619 10.82 .6113481 33 
28 .298412 10.37 .99l244 .43 .307168 10.80 .611W132 32 
29 .299034 10.35 .991218 .42 .307816 10.78 .682184 81 
ao .299555 10.35 .991193 .43 .308483 10.77 .881li37 30 
31 9.300276 10.32 9.911116'1 .43 9.309109 10.75 100fl9089l 29 
32 .3Cn195 10.32 .9111141 .43 .309764 10.75 .6U0246 28 
33 .301514 10.30 .9111115 .42 .310399 10. 72 .68INlO1 27 
34 .302132 10.27 .9111090 .43 .311042 10.72 .688968 26 
3Ii .302748 10.27 .9111064 .43 .311685 10.70 .688315 25 
36 .302364 10.25 .9111038 .43 .312327 10.68 .687673 24 
37 .303979 10.23 .9111012 .43 .3l29/i8 10.67 .687032 23 
38 .304593 10.23 .990986 .43 .313608 10. 85 .686392 22 
39 .306207 10.20 .990960 .43 .314247 10.63 .686763 21 
40 .306819 10.18 .9lI0II34 .43 .314885 10.63 .6811115 20 

41 9.306430 10.18 9.990908 .43 9.3l5623 10.60 10.684477 19 
42 .307041 10.15 .990882 .45 .316159 10.60 .68384l 18 
43 .307850 10.15 .9II085Ii .43 .316795 10.58 .683205 17 
44 .308259 10.13 .990129 .43 .317430 10.57 .682570 16 
45 .308867 10.12 .99(8)8 .43 .318064 10.06 .681936 a 
46 .309474 10.10 .1l'iIm77 .45 .3188117 10.06 .681303 14 
47 .aJ~ 10.08 .990750 .43 .319330 10.52 .680670 13 
48 .310685 10.07 .990724 .45 .319961 10.52 .6SlO39 12 
49 .311289 10. 07 .990697 .43 .3'Dl92 10.60 .679408 11 
50 .311893 10.03 .99067l .43 .32l222 10.48 .678778 10 
61 9.312495 10.03 9. 99Il646 .45 9.321851 10.47 10.678149 9 
62 .3l3097 10.02 .9II06l8 .45 .322479 10.45 .677521 8 
63 .3l3698 11.98 .998IiDl .43 .323106 10.45 .6768IM 7 
64 • 314297 10.00 • tIII0665 .45 .323733 . 10.42 .678267 6 
06 .314897 9.97 • tIII0638 .45 .324358 10. 42 .675642 6 
66 .3l549/i 9.96 .9IIO/ill .43 .324883 10.40 .675017 , 
57 .316092 9.95 .990486 .45 .326607 10.40 .674393 3 
58 .316689 9.92 .99CM68 .45 .328231 10.37 .673769 2 
69 .317284 9.92 .99043l .45 .326863 10.37 .673147 1 
60 9.317879 9. tI90404 9.327476 10.672525 0 -----------I- ---, CoaIne. D.l". BIDe. D.1". CotaDg. D.l". Taug. , 

-

Digitized by Google 



, Sine. 

0 9.317879 
1, .318473 
2 .319066 
3 .319658 
4 .32(Q49 
5 .320840 
6 .321430 
7 .322019 
8 .322007 
9 .323194 

10 .323780 
11 9.324366 

'12 .324950 
13 .325534 
14 .326117 
15 .326700 
16 .327281 
17 .327862 
18 .328442 
19 .329all 
20 .32Q599 

21 9.330176 
'22 .330763 
23 .331329 
24 .3319m 
25 .332478 
26 .333061 
27 .333624 
28 .334196 
29 .334767 
30 .335337 
31 9.335906 
32 .338475 
33 .337043 
34 .337610 
85 .338176 
36 .338742 
IrT .339307 
38 .339871 
39 .340434 
40 .340996 
41 9.341668 
42 .342119 
43 .342679 
44 .343239 
45 .341rT97 
46 .344355 
47 .344912 
48 .3411469 
49 .346024 
50 .346679 
61 9.347134 
62 .347687 
63 .348240 
64 .348792 
55 .349343 
66 .349893 
57 .3Ii0443 
58 .350992 
59 .851640 
60 9. 3Ii2088 -----, ColIne. 

tOl" 

T.lN&BN'I'8, AND COTA.N&BN'I'8. 
187" 

D.l". Cosine. D.l". 

9.90 9.990404 .43 
9.88 .990378 .45 .990361 9.87 .990324 .45 
9.85 .45 
9.85 .990297 .45 .990270 9.83 .990243 .45 
9.82 .47 
9.80 .990215 .45 
9.78 .990188 .45 .990161 9.77 .990134 .45 
9.77 .45 
9.73 9. 9901111 .47 
9.73 .990079 .45 .990052 9.72 .990025 .45 
9.72 .989997 .47 
9.68 .1189970 .45 
9.68 .1189942 .47 
9.67 .9899l6 .45 
9.65 .9811887 .47 
9.63 .989800 .45 
9.62 .47 
9.62 9.989832 .47 
9.60 .9811804 .45 
9.57 .989777 .47 
9.58 .989749 .47 
9.55 .98972l .47 .989693 9.55 .989665 .47 
9.62 .989637 .47 
9./13 .45 
9.50 .989610 .47 
9.48 .989682 .48 
9.48 9.989553 .47 
9.47 .1l89525 .47 
9.45 .989497 .47 
9.43 .9894ll9 .47 
9.43 .989441 .47 
9.42 .9894l3 .47 
9.40 .989386 .48 .989856 9.38 .1189328 .47 
9.1rT .Il89300 .47 
9.1rT .48 
9.85 9. 98927l .47 
9.33 .9811243 .48 
9.33 .9811214 .47 
9.30 .9811186 .48 
9.30 .989157 .48 
9.28 .98IIl28 .47 
9.28 .989100 , .48 
9.25 .98907l .48 
9.25 .9811042 .47 
9.25 .98IIOl4 .48 
9.22 9.988985 .48 
9.22 .988966 .48 
9.20 .988927 .48 
9.18 .988898 .48 
9.17 .988869 .48 
9.17 .988840 .48 
9.lIi .988811 .48 
9.13 .988782 .48 
9.13 .9687/13 .48 9.988724 -------

D.l". BIDe. D.l". 

139 

Tang. I D. 1". Cotang. , 

9.3274711 
.328096 
.328715 
.329334 
.329963 
.330670 
.331187 
.331803 
.332418 
.333003 
.333646 

9.334259 
.334871 
.335482 
.3380D3 
.3367Crl 
.337311 
.337919 
.338527 
.339133 
.339739 

9.340044 
.340948 
.341652 
.342155 
.342767 
.343858 
.343968 
.34451i8 
.345157 
.345755 

9.346853 
.346949 
.347645 
.348141 
.348735 
.349329 
.349922 
.850514 
.361105 
.3616117 

9.852287 
.362876 
.3113465 
.354O/l3 
.364640 
.3IiIi227 
.365813 
.3Ii/l398 
.31i8U82 
.3671i66 

9.3Ii8l49 
.368731 
.859313 
.859893 
.360474 
.361053 
.361632 
.362210 
.362787 

9.363364 ---
Cotang. 

10.33 10. 672525 60 

10.33 .671905 59 
.6712811 58 10.32 .67()6G6 57 10.32 

10.28 .670047 66 
.669430 55 10.28 .668813 54 10.27 

10.25 ' .668197 63 
10.25 .667582 52 

.6661167 51 10.22 .668354 50 10.22 
10.20 10.665741 49 
10.18 .665129 48 

.664518 47 10.18 .663907 46 10.15 .663298 45 10.15 .682689 44 10.13 .~1 43 10.13 .681473 42 10.10 .660867 41 10.10 .660261 40 10.08 
10.07 10. 659656 39 
10.07 .659052 38 
10.05 .658448 37 
10.00 .657845 38 
10.02 .657243 85 

.656642 34 10.00 .656042 33 10.00 .655442 32 9.98 
9.97 .654843 31 
9.97 .654245 30 

9.93 10.653647 29 
9.93 .653051 28 
9.93 .652455 27 
9.90 .651859 26 
9.90 .651265 25 
9.88 .650671 24 
9.87 .650078 23 

.849486 22 9.87 .648894 21 9.85 .848300 20 9.83 
9.82 10.6477l3 19 
9.82 .847124 18 
9.80 .646535 17 
9.78 .646947 16 
9.78 .64Ii36O 15 
9.77 .844773 14 
9.711 .644187 13 
9.73 .643602 12 
9.73 .843018 11 
9.72 .642484 10 

11.70 10.84l851 9 
9.70 .64l269 8 
9.67 .640687 7 
9.68 .640107 6 
9.65 .639526 5 
9.65 .638947 4 
9.63 .638368 3 
9.62 .637790 2 
9.62 .637213 1 

10. 636636 0 

D.l". Tang. , 

77· 
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lao 
TA.BLB •• -LOe....,. .. C 81" •• , COSINE8, 

, I Sine. I D. 1"'11 QJsIne. 
D.l". 

TBIlC· I D. 1"'1 CotaDg. , 

o 9. 352088 9 12 D. 988724 .48 9.= I t.eo 10. 6311636 60 
1 352635 . • 988695 .48 .63Il060 69 
2 .988666 .60 .G85485 68 
3 .\188686 .48 .634910 57 
4 .9Il8607 .48 .634336 06 
6 .1188678 .60 .6113763 55 
6 .988648 .48 .6113190 54 
7 .1188619 .60 .632618 63 
8 .1IIiIl489 .48 .G32047 62 
9 .988460 .60 .lI31476 61 

10 .~ .48 .630U06 60 
11 9.3/i8064 S.1I8 9.1I884Ol .60 9.369663 9.48 10. 630337 49 
12 .358603 8. 97 .988371 .48 .370232 D.45 .62D768 48 
13 .359141 8.95 .988342 .60 .3707119 9.47 .1129201 47 
14 .358678 8.95 • D8II312 .60 .371367 9.43 .628633 48 
15 .360215 8.95 .1188282 .60 .371833 9.43 .628067 45 
16 .360752 8.92 .1188262 .48 .372499 9.42 .627601 44 
17 .361287 8.92 .988223 .60 .373064 9.42 .026936 43 
18 .361822 8.90 .988193 .60 .373629 D.40 .6211371 42 
19 .362356 8.88 • \188163 .60 .374193 9.36 .G26807 41 
20 .362889 8.88 .988133 .60 .374706 9.38 .6211244 40 
21 9.9881(13 .60 9 0.62~ 89 
22 .988073 .60 .624l19 38 
23 .9881K3 .60 .623558 37 
:H .988013 .60 .622997 36 
25 .D87983 60 .622437 36 
26 .1l87lI63 .52 .621878 34 
27 .9871122 .60 .621319 aa 
211 .1187892 .60 .620761 82 
29 .1187862 .60 .620203 31 
3D .1187882 .52 .61D648 3D 
31 9.368711 8.76 9.98?801 .60 9.380910 9.27 10.619090 29 
82 .368236 8. 75 .1187771 .52 .381486 9.23 .6l8534 28 
33 .36U761 .1187740 .382alO .617980 27 
34 .3711285 8.72 .9877l0 .60 .a&2Ii75 9.25 .617425 26 
35 .371W!(M1 8. 72 .1I8767D .52 .383129 9.23 .6lII87l 25 8.70 .60 9.22 36 .371330 8. 70 .1187649 .52 .383682 D.lID • 61t318 24 
37 .371852 8.88 .1187618 .60 .384234 9.20 • 6li766 23 
as .372373 8.88 .1187588 .52 .384786 9.18 .615214 22 
39 .372894 8.67 .1I87g,7 .52 .385337 9.18 .614663 21 
40 .373414, 8.86 ' .1I871it6 .60 .385888 917 .614112 20 

41 9.1187_ .62 9 0. 6131iC12 ID 
42 .1187466 .613013 18 
43 .1187434 .52 .i124.64 17 .:;2 44 .1I87~ .52 .611916 16 
48 .1187372 .:;2 .61l369 lli 
48 .987341 .62 .618822 14 
47 .1873l0 .62 .610276 18 
48 .1187279 .:;2 .801730 12 
411 • tI8'1248 .';2 • t!OII18Ii 11 
60 8.68 .1I8?Jl7 .52 9.06 .eowo 10 
61 9. 3711089 8.68 9.i87l86 .52 9.391903 11.07 lo.alII7 II 
62 .3796Ol 8.68 .1I8'1U5 .52 .392447 9.08 .007503 8 
63 .380113 8.62 • tIl7124 .63 .3921189 9.08 .607011 7 
14 .880624 8.60 .11870112 .52 .3II3Il31 9.08 .606469 6 
65 .381134 8.48 .1187061 .62 .394073 9.02 .605927 6 
66 .331643 8.48 .t87OIO .63 .a~14 9.00 .60038II 4 
67 .38Z152 8.48 .G8f1U118 .62 .3i5164 9.00 .604846 3 
68 .382661 8.45 .1I8fl967 .52 .8t5094 8.118 .604306 2 
69 .383168 8.45 .1180836 .63 .396233 8.97 .608767 1 
010 11. 9118804 9306771 10. 6OB2:I9 0 

-- - --, SlBe. D.l". TMc. , 
--1'" 



2 
3 
4 
5 
6 
7 

D.l". 

~ 8. 45 9. 986IlO4 
• 384687 8. 42 . 98687 1 
.385192 8.42 .~ 8.97 • 385697 8. 42 • 986809 • 397846 8. 95 
· 386201 8. 40 • 986778 • 398383 8. 95 
.385704 8.88 .986746 .398919 8.93 
• 3ffl2<T1 8. 38 • 986714 . 399455 8. 93 
.387709 8. 37 .986683 .399990 8. 92 
• 386210 8. 35 . 98001>1 • 400624 8. 90 
.388711 8. 35 .986619 .401068 8. 90 

11 II 389211 8. 33 • 986Ii87 • 401591 8. 88 
11 8. 33 II. !186565 • 402124 8. 88 

10 8. 32 • 986523 8. 87 
08 8. 30 • 98649l. 87 8. 85 

8 
9 

10 

21 
22 
28 
24 
25 
26 
27 
28 
29 
30 

1206 8. 30 • 9Il6469 8 8. 85 
703 8. 28 • 986427 8. 85 
199 8. 27 • 986395 8 8. 82 
6116 8. 27 • 986363 8. 83 
191 8. 27 .986331 8. 80 ~ 8.28 .~ 8.80 

9. 3941711 8. 28 • 986266 8. 80 8. 9 
9 8.78 

• 894673 28· 986234 8. 77 
• 396166 8. 22 • 986200 9. 407945 · 395658 8. 20 • 9861611 • 408471 8. 77 
· 396150 8. 20 . 986137 • 408996 8. 75 
• 396641 8. 18 • 986UJ4 • 409521 8. 75 
.397l32 8.18 .980072 .410045 8. 73 
• 397621 8. 15 • II86()8g • 410669 8. 73 
.398111 8. 17 .986007 .411092 8. 72 
• 398600 8. 15 • 986974 • 411611, 8. 72 
399088 8. 13 • 985942 • 412137 8. 70 

75 8.12 1I.1J859(Jg • 412668 8.~ 
400082 8. 12 • 111!587 9 8. ~ 

49 8. 12 . 98Ii843 8. 67 
035 8. 10 . IJ858l II 8. 67 
520 8. 08 • 985 8. 65 

402005 8. 08 • 11857 7 8. 65 
489 8. 07 • 118571 5 8. 63 

."" •• ~ 8. 05 • 98567 8.63 ,.,...,., 8. 05 • 98564& II 8. 62 

9. 403988 8. 05 • 9856l 8. 60 
• 404420 8. 03 9. 98tiIi8II 8. 60 
• 404901 8. 02 • 985547 9. 418358 8. 60 
• toIi382 8. 02 .1185514 • 418873 8. 58 
.406862 8. 00. 1186480 .4111887 8. 57 
.40834l 7.98 • \l8Ii447 .419901 8.57 
.408820 7. 98 . \l864l4 • 420415 8. 57 
.407299 7.98 .985881 .420927 8. 66 
.407777 7.97 .986847 .421440 8. 66 
• 408264 7. 96 . \l8Ii314 . 421952 8. 63 

31 7. 96.1l8Ii28O • 422463 8. 52 9 .422974 8. 52 
409207 7. 93 • \l852 8. 50 
409682 7. 93 • \l852 

lli7 7. 92 • 9861 8. 48 
0632 7.92 .9851 8. 50 
106 7.90 .9861 1 8. 47 
1i79 7.88 • tI8507 9 8. 47 

2 7. 88 985045 8. 47 
24 7. 87 • \l85O 8. 46 

I 
412l1lI6 7. 87 • t84 8. 45 

__ ___ 9.9841144 7 8. 43 

, CollIDe. ~ --- ---II . 8. 42 
1860 . . SIne. D.1". Cotang. D. 1". 

10. IiIXl22II 
.ti0269 
.602154 
.501617 
.601081 
.600545 
.600010 
.599476 
.598942 
.5\l8409 
.597876 

10.5973 
.61M18 
.596282 
.5957 
.595 
.594692 
.5941 
.593636 
.593 
.59258 

10.592055 
.591529 
.591004 
.590479 
.589955 
.589431 
.1i88908 
.588385 
.587863 
.587342 

10.58682 
.58630 
.5857 
.585262 
.5847 
.58422 
.5837 
.5831 
.5826 
.5821 

10.581642 
.581127 
.1i80613 
.580099 
.571l585 
.5711073 
.578660 
.578048 
• 5779J7 
.57'IIrl6 

10.5765 
.57tnrT 
.57f;f97 
.574989 
.57448 
.57397 
.573466 
57295 

.572 
10.571 

Tang. 

68 
57 
66 
66 
54 
53 

52 I 51 
60 

39 
38 
37 
36 
35 
34 
33 
32 
31 
80 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

1-, I 



16" 
TA.BLB •• -LOGA.BITBBIC 8INBS. C08INBS; 

18&-
, 

SIDe. D.l". Cosine. D.l". Tang. D.1". Cotang. 
, 

0 9. 412996 7.85 9.984944 .57 9.428052 8.43 10.5711148 60 
1 .4l3467 7.85 .984910 .57 .428558 8.40 .571442 69 
2 .413938 7.83 .984876 .57 .429062 8.40 .670938 68 
3 .414408 7.83 .984842 .57 .429566 8.40 .670434 57 
4 .414878 7.82 .984808 .57 .430070 8.38 669WO 56 
6 .415347 7.80 984774 .57 .430573 8.37 .569427 65 
6 .415815 7.80 .984740 .57 .431075 837 .1i68925 114 
7 .416283 780 .984706 .57 .431577 8.37 .568423 53 
8 .416751 7.77 .984672 .57 .432079 8.35 .667921 62 
9 .417217 7.78 .1184638 .68 .432580 8.33 .567420 51 

10 .417684 7.77 .98t6m .57 .433080 8.33 .li6692O 60 
11 9.418160 7.75 9.984569 .57 9.433580 8.33 10.565420 49 
12 .418615 7.73 .984536 .58 .434080 8.32 .555920 48 
13 .419079 7.75 .984500 .07 .434579 8.32 .565421 47 
14 .419544 .984466 .435078 .564922 46 
15 .420007 7.72 .984432 .57 435576 8.30 .564424 45 
16 420470 7.72 .984397 .68 .436073 8.28 .5631rJ7 44 
17 .420933 7.72 .984363 .57 .436570 8.28 .563430 43 
18 .421395 7.70 .984328 .58 .437067 8.28 .562933 42 7.70 .57 8.27 19 .421857 7.68 .9842114 .68 .437568 8.27 .562437 41 
20 .422318 7.67 .984259 .68 .438059 8.25 .561941 40 
21 9. 422778 7.67 .1184224 .57 9.438554 8.23 10.561446 39 
22 .423238 7.65 .984190 .68 .439048 8.25 .1i60952 38 
23 .423697 .984155 .439543 .560457 37 
24 .424l56 7.65 .984120 .68 .440m6 8.22 .6591164 36 
25 .424615 7.65 .984085 .68 .440529 8.22 .559471 35 
26 .425073 7.63 .984000 .68 • 441m2 8.22 .558978 M 
27 .425530 7.62 .984Ol5 .68 .441514 8.20 .558486 33 
28 .425987 7.62 .983981 .57 .442006 8.20 .657994 32 
29 .42M43 7.60 .983946 .68 .442497 8.18 .557503 31 
30 .426899 7.60 .983911 .68 .442988 8.18 .657012 ao 7.58 .60 8.18 
31 9.427354 7.58 9.983875 .68 9.443479 8.15 10.556521 29 
32 .427809 7.57 .983840 .68 .443968 817 .556032 28 
33 .428263 7.57 .983805 .68 .444458 8.15 .655542 27 
M .4287l7 7.65 .983770 .68 .444947 8.13 .555053 26 
35 .429170 7.65 .983735 .68 .445435 8.13 .554565 26 
36 .429623 7.53 .983700 .60 .4451rJ3 8.13 .554077 24 
37 .430075 7.53 .983664 .68 .44Mll 8.12 .553589 23 
38 .430527 7.62 .983629 .68 .446898 8.10 .553100 22 
39 .430978 7.52 .983594 .60 .447364 8.10 .652616 21 
40 .431429 7.50 • fI835Ii8 .68 .447370 8.10 .652130 20 
41 9.431879 7.60 9.983523 .60 9.448366 8.08 10651644 19 
42 .432329 7.48 .983487 .58 .448841 8.08 .651159 18 
43 .432778 .1183462 .449326 .550874 17 
44 .433226 7.47 .9834l6 .60 .4411810 8.07 .550190 16 7.48 .58 8.07 45 .433675 7.45 .983381 .60 .45a'IN 8.05 .549706 15 
46 .434122 7.45 .983345 .60 .451.'/177 8.05 .549223 14 
47 .434569 7.45 .983309 .60 .451260 8.05 ,:=~ 13 
48 .436016 7.43 .983273 .68 .451743 

8.00 12 
49 .435462 7.43 .983238 .60 .41i2225 8.00 .1147775 11 
60 .435908 7.42 .983202 .60 .452706 8.00 .547294 10 
51 9.436353 7.42 9.983166 .60 9.453187 8.00 10.546813 9 
62 .436798 7.40 .983130 .60 .453668 8.00 .546332 8 
63 .437242 7.40 .983094 .60 .454148 8.00 .545852 7 
54 .437686 .983058 .4541128 .545372 6 
65 .438129 7.38 • 983m2 .60 .4511107 7.98 .544893 5 7.38 .60 7.98 56 .438572 7.37 .1l82Il86 .60 .456586 7.97 .M4414 4 
67 .439014 7.37 .1l8296O .60 .456064 7.97 .543938 3 
68 .439456 .982914 .456542 .643458 2 

I~ 
.43Il897 7.35 .1l82878 .60 .457019 7.95 .642981 1 

9. 440038 7.35 9.982842 .60 9.457_ 7.95 10.642404 0 ------ I CotaDg. CosIne. D.l". SIDe. D.1". D.l". Taug. , 
1 

loa" 7"-
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18° 
I Sine. 

0 9.«0038 
1 .440778 
2 .44l218 
3 .441658 
4 .442096 
5 .442535 
6 .442973 
7 .443410 
8 .443847 
9 .4442114 

10 .444720 
11 9.445155 
12 .445590 
13 .446025 
14 .446459 
15 .4468W 
16 .447326 
17 .447759 
18 .448l91 
19 .448623 
20' .449054 
21 9. 449485 
22 .449915 
23 .450345 
24 .450775 
25 .45l204 
26 .451632 
27 .452060 
28 .452488 
29 .452915 
30 .453342 
31 9.453768 
32 454194 
33 454619 
34 .455044 
35 .455469 
36 .455893 
37 .456316 
38 .456739 
39 .457162 
40 .467584 
41 9. 4Ii8OO6 
42 .458427 
43 .458848 
44 .459268 
45 .459688 
46 .460108 
47 .f60527 
48 .460946 
.9 .461384 
50 .461782 

51 9.462199 
52 .462616 
53 .463032 
64 .463448 
65 .463864 
116 .464279 
67 .464694 
68 .465108 
69 .465523 
60 9.465WIi 

I CosIne. ,,0 

TANGBNT&. AND COTANGJ:lIft"L 

D.1". i CollIDe. D.1". 
------

7.33 : 9.982842 .62 .9828Q5 
7.331 .982769 .60 
7.33 , .9827ll3 .60 
7.30 .982696 .62 

• 7.32 .60 
730 .982860 '.60 
7.28 .982624 .62 
7.28 .1182587 .60 
7.28 .1182551 .62 .982514 7.27 .11!12477 .62 
7.25 .60 
7.25 9.982441 .62 
7.25 .982404 .62 
7.23 .962367 .60 
7.23 .962331 .62 
7.22 .982294 .62 
7.22 .982257 .62 
7.20 .982220 .62 
7.20 .982183 .62 .982146 7.18 .982109 .62 
7.18 .62 
7.17 11.982072 .62 
7.17 .982035 .62 .961996 7.17 .961961 .62 
7.15 .62 
7.13 .961924 .63 
7.13 .981886 .62 .961849 7.13 .961812 .62 
7.12 .981774 .63 
7.12 .62 
7.10 .981737 .62 
7.10 0.981700 .63 .981662 7.08 .9811125 .62 
7.08 .981687 .63 
7. 08 1 .981649 .63 
7.07 .981612 .62 

~:~ I .981474 .63 

.961436 .63 
7.05 .961399 .62 
7.03 I .961361 .63 
7.03 .63 
7.02 '),981323 .63 .981285 7.02 .981247 .63 
7.00 .96l209 .63 
7.00 .981171 .63 
7.00 .981133 .63 
698 .981095 .63 
6.98 .961057 .63 
6.97 .981019 .63 
6.97 .98096l .63 
6.95 .65 
6.95 9.980942 .63 .980904 6.W .980866 .63 
6.W .980827 .65 
6.W .9807811 .63 
6.92 .980750 .66 
6.92 63 
6.90 .9807l2 .65 .980673 6.90 .980635 .63 
6.88 9.980596 .65 

------
D.l". BbIe. D.l". 

143 

Tang. 
---
9.457496 
.457973 
.458449 
.458925 
.459400 
.459875 
.460349 
.460823 
.461297 
.461770 
.4112242 

9.462715 
.453186 
.453658 
.464l28 
.464599 
.465069 
.465539 
.466008 
.406477 
.466945 

9.467413 
.467880 
.468347 
.468814 
.469280 
.469746 
.470211 
.470676 

471141 
.471605 

9.472069 
.472532 
.472995 
.473467 
.473919 
.47438l 
.474842 
.476303 
.475763 
.476223 

9.'76683 
•• 77142 
.477601 
.47B059 
.478517 
.478975 
.479432 
.479889 
.4110345 
.480801 

9. 481257 
.481712 
.482167 
.482621 
.483075 
.483529 
.48398lI 
.484435 
.484887 

9.485339 ---
CotaDg. 

D.1". CotaDg. I 

-------1-
7.95 10.542504 60 

.542027 69 7.W .641551 68 7.W .541075 67 7.92 .540600 06 7.92 
7.90 .540125 55 
7.90 .539651 64 
7.90 .539177 53 
7.88 .538703 62 

.538230 61 7.87 .537758 60 7.88 
7.85 10.537285 49 
7.87 .536814 48 
7.83 .536342 47 
7.85 .535872 46 
7.83 .535401 45 
7.83 .534W1 44 
7.82 .534461 43 
7.82 .533992 42 

.533523 41 7.80 .533055 40 7.80 
7.78 10.532587 39 
778 .532120 38 

.531653 37 7.78 .531186 36 7.77 
7.77 .530720 35 
7.75 .1i3OO54 34 

.629789 33 7.75 .6291S24 32 7.75 .628859 31 7.73 
7.73 .628396 30 

7.72 10.627931 29 
.627468 28 7.72 .627005 27 7.70 .626543 26 7.70 .1i26081 25 7.70 .625619 24 7.68 .535158 23 7.68 .1i24697 22 7.67 .524237 21 7.67 .523m 20 7.67 

7.65 10.523317 19 
.522858 18 7.65 .522399 17 7.63 .521941 16 7.63 .521463 15 7.63 .521025 14 7.62 .1120568 13 7.62 .520111 12 7.60 .519655 11 7.60 .519199 10 7.60 

7.68 10.518743 " .518288 8 7.68 .517833 7 7.51 .617379 6 7.57 .1116925 5 7.57 .618471 4 7.56 
7.56 .516018 3 

.515565 2 7.53 .516113 1 7.63 10.514661 0 

D.l". Tang. I 

Digitized by Goo? 
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I.". TABUI '.-!AKlOft'llBICl IfIlla, OO8INE8, 
1 .. 

I SIDe. D.l". CosIne. D.1". Taug. D.1". <Jot.ang. I 

---------------
0 9.465935 6.88 9.980596 .63 9.486339 7.53 10.514661 60 
1 .(66348 6.88 .9fni58 .65 .485791 7.52 .514209 59 
2 .466761 6.87 .980519 .65 .486'U2 7.52 .513758 58 
3 .467173 6.87 .980480 .63 .el693 7.50 .513307 57 
4 .467565 6.85 .980442 .65 .487143 7.50 .512857 56 
5 .467996 6.85 .1l804OO .65 .487593 7.50 .5l2407 55 
6 .468407 6.88 .91m64 .65 .488043 7.48 .511957 64 
7 .468817 6.88 980325 .65 .488492 7.48 .511508 53 
8 .469227 6.88 .980286 .65 .488941 7.48 .511059 52 
II .4.69637 6.82 .98Irl47 .65 .489390 7.4.7 .510610 51 

10 .470046 6.82 .Il80208 .65 .48Il838 7.4.7 .510162 liO 
1l 9.4.10465 6.80 9. 980169 .65 9.490086 7.4.5 10. 5011714 49 
12 .470&63 6.80 .980130 .65 .4110733 7.4.5 .509267 48 
13 .47l211 6.80 .980091 .65 .4.91180 7.4.5 .508820 4.7 
14 .4.n679 6.78 .1I!ICQi2 .87 .491827 7.43 .508373 48 
15 .472al6 6.77 .980012 .65 .492073 7.43 .507927 4.5 
16 .4724.92 6.77 .9791173 .65 .492519 7.43 .507481 44 
17 .4728Il8 6.77 .9'19994 .65 .492965 7.42 .507035 43 
18 .4.73304 6.77 .1179896 .67 .4934.l0 7.40 .506590 42 
19 .4.73710 .1179855 .493854 .5081M1 41 
20 .474115 6.75 .1I7Il816 .65 .494299 7.42 .505701 40 6.73 .67 7.40 
21 9. 4.74.519 6.73 9.1179776 .65 9.494.743 7.38 10,1i06257 39 
22 .4.74923 6.73 .l17li737 .67 .495186 7.40 .504&4 38 
23 .475327 6.72 .9796117 .65 .495630 7.38 .504370 37 
24 .4.75730 6.72 .1179668 .87 .496073 7.37 .sm927 36 
25 .4.76133 6.72 .1I796l8 .65 .496515 7.37 .503485 35 
26 .4.76636 6.70 .1179579 .87 496957 7.37 .1im043 34 
27 .476938 6. 70 .1179539 .87 .497399 7.37 .liOO601 33 
28 .477&40 6.68 .9794D9 .87 .4117841 7.35 .1Im159 32 
29 .4m41 668 .11794.59 .65 .4118282 7.33 .501718 31 ao .4.78142 6.87 .979420 .87 .4G8722 7.35 .501278 ao 
31 9.47850 6.87 9.979380 .87 9.499163 7.33 10.500837 29 
32 .478942 6.87 .1179340 .67 .4911603 7.32 .500397 28 
33 .47l1342 6.65 .979300 .87 .liOOOf2 7.32 .499958 27 
34 .4711741 6.65 .97lI26O .67 .500481 7.32 .4119519 26 
35 .480140 6.65 .979220 .67 .500920 7.32 .41J91l8O 25 
36 .480539 .979180 .501359 .498641 24 
37 .480937 6.63 .979140 .87 .5017117 7.30 .498203 23 
38 .481334 662 .979100 .87 .1Im235 7.30 .497765 22 
39 .481731 6.62 .1179059 .68 .1Im872 7.28 .497328 21 
40 .482128 6.62 .9711019 .67 .503109 7.28 .496891 20 6.62 .67 7.28 
41 9. 482525 6.60 9. 9781179 .67 9.503546 7.27 10.496454 19 
42 .482921 6.58 .1178939 .68 .li03982 7.27 .496018 18 
43 .483316 6.50 .978898 .87 .5OHl8 7.27 .495582 17 
44 .483712 6.58 .1I788Ii8 .68 .504854 7.25 .495146 16 
4.5 .484l07 6.57 .1I788l7 .67 .li05289 7.25 .494711 15 
46 .4845Ol 6.57 .1178777 .87 .505724 7.25 .494276 14 
4.7 .484895 6.57 .1178737 .68 .508159 7.23 .498841 13 
48 .481i289 665 .1178696 .68 .506593 7.23 .4113407 12 
49 .481i682 6.65 .1178665 .67 .507827 7.23 .492973 11 
60 .486075 G.53 .1178615 .68 .507480 7.22 .492540 10 
51 9.486467 6.65 9.1178574 .68 9.507893 7.22 10. 492107 9 
52 .486860 .978633 .1i08326 .491874 8 
53 .487251 6.52 .978400 .87 .sorT59 7.22 .49l24l 7 
54 .487643 6.53 .11784.52 .68 .509191 7.20 .490809 6 
65 .488034 6.52 .1178411 .68 .509622 7.18 .400878 5 6.60 .68 7.20 66 .488424 6.60 .1178370 .68 .510054 7.18 .4891146 4 
57 .488814 6.60 .1178329 .68 .510485 7.18 .489615 3 
58 .489204 .1178288 .510916 .48IIllM 2 
59 .489593 6.48 .1178247 .68 .611346 7.17 .488654 1 
60 9.4891182 6.48 9.1178206 .68 9.511776 7.17 10.488224 0 --------------
I CosIne. D.1". S!ne. D.1". Cotlmg. D.1". Tang. I 

"" ... ,.. 
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18° 
TANGBNTS, AND eOTA.NGENTS. 

1810 

·SIne. D.l". Cosine. D.l". Tang. D.l". Cotanr. 
-------------------1-----11-

o 9. 489982 6. 48 9. 978206 • 68 9. 511 776 7. 17 10. 488224 60 
1 .490371 6. 47 .978165 68' 5l2206 7 15 
2 .490759 .978124' 512635 . 
3 • 491147 ~ ~f .978083 : ~ • 513064 n~ 
.( .491535 6. 45 .978042 68.513493 7.13 

.487794 59 

.487365 58 

.485936 57 

.486507 56 
Ii .491922 6. 43 .978001 70.513921 7.13 .486079 55 
6 • 492308 6. 45 • 977959 • 68 • 5H349 7 13 .485651 54 
7 .492695 6. 43 .977918 68.514777 7. 12 
8 .49308l 6. 42 .977877 .70 .515204 7. 12 
9 .493468 6. 42 .977835 .68 .515631 7.10 

.485223 63 

.484796 52 

.484369 51 
10 • 493851 6. 42 • 977794 • 70 .516057 7. 12 .483943 50 

11 9. 494236 6. 42 9. 977752 68 9. 516484 7 10 10. 483516 g .494621 6.40 :&WsM . Jt~ 7:08 .483090 
14 ::= 6.38 .977628 :~ .517761 7.10 := 
IS • 495772 6. 40 977586 • 70 .518186 7 08 • 481814 
16 .496154 6.37 .977544 .70 .518610 7.07 .481390 
17 .496537 6.38 .977503 68 .519034 7.07 .480966 
18 .496919 6.37 .977461 .70 .519458 7.07 480542 
19 .497301 ~~ .977419 :fg .519882 U; :=~ 
20 .497682 6. 35 .977377 .70 .520305 7.05 
21· 9. 498064 6. 33 9. 977335 • 70 9. 520728 7. 05 10 479272 
22 .498444 6. 35 .977293 .70 .521151 7.03 .478849 
23 • 498825 6. 32 .977251 .70 .521573 7.03 .478427 
24 .499204 6. 33 .977209 .70 .521995 7 03 .478005 
25 .499584 6. 32 .977167 .70 .522417 7.02 : :m: 
22~ .: 6.32 .~~ 7' .=~ 7.02 .476741 

• 6.32' .70' 7.02 
~ .500721 6. 30 .977041 .70 523680 7.00 : :~= 

.501099 6. 28 .976999 .70 .524100 7.00 54B 
30 501476 6.30 .976957 .72 .524520 7.00 .47 0 

~ 9J5 f.~ 9:~=i :~ 9J~~! t: l~mm 
34 • 502984 • • 976787 • • 526197 • 473803 
3.~ . S03360 6. 27 976745 .70 • 526615 ~ Wr .473385 
36 • 503735 6. 25 • 976702 • 72 .527033 6. 97 • 472967 
37 • 504110 ~ ~ .976660 • ~ .527451 6. 95 .472549 

~ :~= 6.25 :~:~~ :72 :: 6.95 :mm 
40 • 505234 g~ . 976532 : ~g . 628702 ~ ~ • 471298 

~ 9:~= ~ ~ 9: ~= . ~ 9:: ~: 1~. 1777046500408891 
43 .506354 6 22 • 976404 . 72 .629951 6. 92 .. :: :=:~ a20 :~:~~ :72 :=~ 6.92 :=~ 
46 .607471 ~ ~ .976275 : ~ .631196 g. = .468804 

~ := 6.18 :~= .72 .= 690 .: 
49 .5Q1585 6. 18 .976146 .72 .682439 6. 90 .467561 
50 • 508956 ~ t~ .976100 : ~ .682863 ~: .467147 

~ ~= ~H 9:~mI :~ 9:= 1~ 1~= 
~ :~t:= 6.15 :rr= :72 :~~ 6.87 := 
66 • 511172 6. 15 975844 • 72 536328 6. 87 464672 
57 . 511540 6. 13 : 975800 • 73 : 535739 6. 85 . 464261 
58 .511907 6. 12 .975757 .72 .536150 6.85 : 463850 
59 .512275 6.13 .975714 .72 .636561 6.85 .483439 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
6 
4 
3 
2 
1 
o 60 9.612642 6. 12 9.975670 1 .73 9.636972 6.85 10.463028 

1- ----- ---1----·1--
, Cosine. D.1". SIne. D.l" Cotang. D.1". Tang. 

lOS" /1" 
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Tun '.-LOQMD'l'llJllCI 81l11S, e08Il1E8, 
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I Sine. D.1". CosIne. D.1". Tang. D.1". CotaDg. I 

t-- -------------
0 9.1S12642 6.12 9.975670 .72 9.1S36972 6.83 10. 483Cll8 60 
1 .513009 6.10 .975H1:1 .73 .537382 6.83 .462618 59 
2 .513375 6.10 .975583 .73 .537792 6.83 .462208 58 
3 .513741 6.10 .975539 .72 .538202 6.82 .461798 57 

" .514107 6.08 .975496 .73 .538611 6.82 .461389 56 
IS .514472 6.08 .975452 .73 .53INrlO 6.82 .460980 65 
6 .1S14837 6.08 .97li408 .72 .539429 6.80 .460571 54 
7 .515202 .97li385 .539837 .460163 53 
8 .515566 6.07 .975321 .73 .54al45 6.80 .459765 li2 
9 .515930 6.07 .97li277 .73 .li40653 6.80 .459347 51 6.07 .73 6.80 10 .516294 6.05 .975233 .73 .1S41061 6.78 .458939 50 

11 9.1S16657 6.05 9.975189 .73 9.1S4l468 6.78 10.458532 49 
12 .517~ 6.03 .975145 .73 .1S4l875 6.77 .458125 48 
13 .1S17382 6.05 .975101 .73 .1S42281 6.78 .457719 47 
14 .517745 .975057 .li42688 .457312 46 
lIS .518107 6.03 .975013 .73 .543094 6.77 .456906 45 
16 .518458 6.02 .974969 .73 .543499 6.75 .456501 44 6.02 .73 6.77 17 .518829 6.02 .974925 .75 .li43905 6.75 .456095 43 
18 .519190 .974880 .1S44310 .455690 42 
19 .519551 6.02 .974836 .73 .544715 6.75 .45li285 41 
20 .519911 6.00 .974792 .73 .545119 6. 73 .45488l 40 6.00 .73 6. 75 
21 9.520271 6.00 9.974748 .75 9.545li24 6.73 10.454476 39 
22 .520631 5.98 .974703 .73 .li45928 6.72 .454072 31 
23 .520990 5.98 .974659 .75 .546331 6.73 .453669 37 
24 .li21349 5.97 .974614 .73 .546735 6.72 .453265 36 
2li .521707 5.98 .974570 .75 .547138 6.70 .452862 35 
26 .li22066 5.97 .974525 .73 .547540 6.72 .452460 34 
27 .522424 5.115 .974481 .75 .547943 6.70 .452057 33 
28 .522781 5.115 .974436 .75 .548345 6.70 .451655 32 
29 .523138 .974391 .548747 .451253 31 
30 .5234115 5.115 .974347 .73 .549149 6. 70 .450851 30 5.115 .75 6.68 
31 9.523852 5.93 9.974302 .75 9.lI4II55O 6.68 10. 450450 29 
32 .li24208 5.93 .974257 .75 .549951 6.68 .450049 28 
33 .li24564 5.93 .974212 .75 .li50352 6.67 .449648 27 
34 .li24920 5.92 .974167 .71S .550752 6.68 .449248 26 
35 .li2li275 5.92 .974122 .75 .651153 6.65 .448847 25 I 

36 .525630 5.90 .974077 .75 .651552 6.67 .448448 24 I 

37 .525984 5.92 .974032 .75 .6511152 6.65 .448048 23 ! 
38 .526339 IS. 90 .973987 .75 .652351 6.65 .447649 22 
39 .526693 5.88 .973942 .75 .652750 6.65 .447250 21 
40 .527046 5.90 .973897 .75 .553149 6.65 .446851 20 

41 9.521400 9.9738li2 9.653548 10. 446452 19 
! 

5.88 .75 6.63 : 42 .li27753 IS. 87 .973807 .77 .553946 6.63 .446054 18 I 

43 .528105 .073761 .654344 .445656 17 
44 .528458 5.88 .973716 .75 .654741 6.62 .445259 16 5.87 .75 6.63 45 .528810 5.85 .97367l .77 .655139 6.62 .44488l 15 
46 .529161 5.87 .97362li .75 .655536 6.62 .444484 14 
47 .5211513 IS. 85 .973580 .75 .655933 6.60 .444067 13 
48 .529864 5.85 .973535 .77 .656329 6.60 .44367l 12 
49 .530215 11.83 .973489 .75 .656725 6.60 .443275 11 
50 .530565 5.83 .973444 .77 .657121 6.60 .442879 10 
51 9.530915 5.83 9.973398 .77 9.6571117 6.60 10.442483 9 
52 .531265 11.82 .973352 .711 .1157913 6.58 .442087 8 
53 .531614 IS. 82 .973307 .77 .li58308 6.58 .441692 7 
114 .531963 11.82 .973261 .77 .1lli8703 6.57 .441297 6 
65 .532212 IS. 82 .973215 .77 .1l59097 6.57 .440903 5 
56 .532661 5.80 .973169 .711 .659491 6.57 .440509 " 57 .533009 5.80 .973124 .77 .659885 6.57 .440111S 3 
58 .533357 5.78 .973078 .77 .li60279 6.1S7 .439721 2 
69 .533704 5.80 .973032 .77 .li60673 6.115 .439327 1 
60 9.534052 9.972986 9.561066 10.438934 0 

1------- ------ ---
I CosIne. D.l". Sine. D.l". CotaDg. D.l". Tang. , 
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2 
3 
{ 

5 
6 
7 
8 
9 

10 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

{I 
42 
43 
{4 
45 
{6 
{7 
48 
{9 
50 

Ine. 

534052 
.534399 
.534745 
.535092 
.53M38 
.535783 
.536129 
.536474 
.536818 
.537163 
.537507 

851 
194 

538538 
538880 
539223 
539565 
539907 
5402{9 
40590 
40931 

9.M1272 
.5{1613 
.5{1953 
.542293 
.542632 
.542971 
.543310 
.643649 
.543987 
.544325 

44663 
45000 
45338 

545674 
46011 
46347 
46683 
7019 

47354 
47689 

9.548024 
.548359 
.548693 
.M9027 
.M9360 
.5{9693 
.550026 
.550359 
.550692 
551024 

1356 
1687 
2018 

552349 
2680 

553010 
553341 
553670 

t-,I= 
110· 

TANGEN ENTS. 

D.I". Cosl D.I". Co 

5.78 9. 97 I--+-~tang=" 
5.77 066 5. 78 • 972894 • 459 6. 55 10. 43893 
5. 77 . 972848 • 661851 6. 53 • 4385{1 
5.75 .972802 .5622{4 6. 55 .438149 
5. 77 • 972755 • 562636 6. 53 • 437756 
5. 75 . 972709 . 563028 6. 53 • 437364 
5.73 .972663 .563419 6. 52 .436972 
5. 76 • 972617 • 563811 6. 53 • 436581 
5. 73 • 972570 • 564202 6. 52 • 436189 
5. 73 • 97252{ • 564593 6. 52 • 435798 
5. 72 9. 972 • 564983 6. 50 • 435407 
5.73 .972 73 6.50 .435017 
5.70 63 6.50 10. 43 ~n .97 53 6.50 .43 
5. 70 • 97229 42 6. 48 • 4338 
5. 70 • 9722 6. 50 • 433458 
5. 68 • 972 0 6. 47 • 433068 
6. 68 • 972 09 6. 48 • 432 
5. 68 • 972 6. 48 • 43229 
5.68 .97 6.47 .431 

59 
68 
57 
66 
55 
5{ 
63 
52 
51 
50 

6. 68 9. 972011 3 6. 45 • 431 
5. 67 • 971964 9. 569261 6. 47 • 431 
5.67 .971917 .569648 6.45 10.430739 39 
5. 65 • 971870 .570035 6. 45 • 430352 ·38 
5. 65 • 971823 • 570422 6. 45 • 429965 
Ii. 65 • 971776 • 570!09 6. 45 • 429578 37 
5. 65 • 971729 • 571195 6. 43 • {29191 36 
1i.63 .971682 .571581 6. 43 .428805 35 
5. 63 .971535 .571967 6. 43 .4284l9 34 
5. 63 • 971588 • 5n352 6. 42 • 428033 33 
5 62 9. 971 .5n738 6. 43 • 427648 ~ 
5: 63 • 971 123 6. 42 • 427262 30 
5.60 .971 07 6. 40 10. 426877 
5. 62 • 971 6. 42 . 4264 
5.60 .971 6 6.40 .426 
5. 60 • 971 4660 6. 40 • 425 
5. 60 50{4 6. 40 • 425340 
5. 58 • 97 427 6. 38 . 424 
5.58 .971 10 6.38 .4245 
5.58 .971 93 6.38 .424 

~:~ 9:~t~ 9.57~: t~ :gso 
5.57 .970970 .5773{1 6. 37 10. 423041 
5. 55 • 970922 • 577n3 6. 37 • 422659 
5.55 .970874 .578104 6. 35 .422277 
5. 55 • 970827 .578486 6. 37 . 421896 
5. 55 .970779 .578f!1.f1 6. 35 .421514 
5.55 .970731 .579248 6. 35 .421133 
Ii. 53 • 970683 • 579629 6. 35 . 420752 
S. 53 . 970635 • 580009 6. 33 . 420071 
5 52 9 97 580389 6.33 . {l9991 
5: 52 : 97 69 6. 33 . {l9611 
5.52 .97 49 6.33 10.{I 
5.52 .97 28 6.32 .{I 
5. 50 • 97 1107 6. 32 . 4184 
5.52 .97 6.32 .41 
5.48 .97 6.32 .{l77 
5.50 .97 6.32 .{I 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

5.48 .97 422 6.30 .41 
9.970152 6.30 . 4165 __I 119.584177 6.28. . {I 

Sine. D. 1". .--. -- __ 10. {l
5823 1 0 

Cotang. I D. 1"·1 -~ ~I Tang. 'I ..,. 
147 



TA.BLB '.-L08A.arrJlDCl SIN", COSIN", 
118" 

, SIDe. D.1". CoaIDe. D.1". Tang. D.1". Cotanc· , 
I ----- -----

0 9.65432t 6.411 9.9'7Ol62 .82 9.1i84l77 6.30 10. 4lD823 eo I 1 .5M658 5.411 .970103 .80 .684555 6.28 .4lM45 69 
2 .664987 6.41 .9701Mi5 .82 .584932 6.28 .4l5068 68 I 3 .MS315 6.47 .970006 .82 I 

.685309 6.28 .414691 57 
4 .665643 6.41 .1Ifl8957 .80 .685686 6.27 .414314 116 
5 .556971 6.47 .9611lI0II .82 .586062 6.28 .413938 65 
6 .656299 6.46 .96II8tIO .82 .686439 6.27 .413561 54 
7 .656626 646 .96ll8J.1 .82 .li868l6 6.26 .413185 63 
8 .5561153 5.46 .96Il762 .80 .687190 6.27 .4l28l0 62 
9 .667280 5.43 .96Il714 .62 '687ll66 6.26 .4l2434 61 

10 .557606 6.43 .968665 .82 .68794l 6.26 .41201l9 60 
11 9.557932 6.43 9.1168616 .82 9.6883l6 6.26 10.411884 411 
12 .558268 .969667 .588881 .411309 411 
13 .558583 5.42 .988618 .82 .689066 6.26 .4101134 47 
14 .5S8909 6.43 .969489 .82 .lI8944O 6.23 .410580 «6 
15 .659234 6.42 .lI6II420 .82 .6898l4 6.23 .410186 46 
16 .li5II558 6.40 .969370 .83 .590188 6.23 .4011812 44 
17 .559883 6.42 .969321 .82 .1I90fi62 6.23 .409438 43 
18 .ll602O7 6.40 .l16li272 .82 .69011i15 6.22 .40lI065 42 
19 .ll60531 6.40 .9611223 .82 .691308 6.22 .408692 41 
20 .560855 6.40 .969173 .83 .591681 6.22 .408319 40 6.38 .82 6.22 
21 9.661178 5.38 9.969124 .82 9.592054 6.20 10. 407946 39 
22 .1l61501 6.38 .969075 .83 .511'J426 6.22 .407674 38 
23 .661824 6.37 .969IllS .82 .592799 6.20 .407201 37 
24 .662146 6.37 .968976 .83 .693171 6.18 .406829 36 
25 .662468 5.37 .9681126 .82 .693642 6.20 .406468 35 
26 .1l6279O 5.37 .968877 .83 .693914 6.18 .406086 34 
27 .ll63l12 5.35 .968827 .83 .594285 6.18 .405715 33 
28 .663433 6.37 .968777 .82 .694666 6.18 .406344 32 
29 .663755 .968728 .695027 .404973 31 
30 .664075 5.33 .968678 .83 .1195398 6.18 .404602 30 6.35 .83 6.17 
31 9.664396 6.33 9.968628 .83 9.595768 6.17 10. 404232 29 
32 .564716 .968578 .596138 .403862 28 
33 .566036 6.33 .968528 .83 .596608 6.17 .403411'J 27 6.33 .82 6.17 34 .566356 5.33 .908479 .83 .696878 6.15 .403122 26 
35 .ll65676 6.32 .908429 .83 .697247 6.15 .402753 26 
36 .565995 6.32 .968379 .83 .597616 6.15 .402384 24 
37 .566314 .968329 .59'1985 .402015 23 
38 .566632 6.30 .968278 .85 .598354 6.15 .401646 22 6.32 .83 6.13 39 .666llD1 5.30 • \168228 .83 .598722 6.15 .401278 21 
40 .66'126Il 5.30 .968178 .83 .599091 6.13 .400909 20 

41 9.1167687 5.28 9.968128 .83 9.699469 6.13 10. 400541 19 
I 42 .567904 .968078 .599827 .400173 18 

43 .568222 5.30 .968027 .85 .600194 6.12 .3998011 17 ! 44 .568539 6.28 • !Ifr1977 .83 .600562 6.13 .39943a 16 6.28 .83 6.12 

I 
46 .568856 6.27 .9G7lI27 .85 .600929 6.12 .399071 III 
46 .ll69172 .967876 .601296 .398704 14 
47 .ll69488 6.27 .967826 .83 .601663 6.12 .398337 13 
48 .ll69804 6.27 .967775 .85 .tmmII 6.10 .397971 12 
49 .671,120 6.27 .967725 .83 .61D395 6.10 .397605 11 

I 
5.25 .85 6.10 50 .570435 6.27 .967674 .83 .602761 6.10 .397239 10 

51 9.570751 5.25 9.967624 .85 9. 603127 6.10 10.396873 9 
52 .571066 6.23 .967573 .85 .603493 6.08 .396507 8 
53 .571380 .967522 .603858 .396142 7 
54 .571695 5.25 .967471 .85 .604223 6.08 .395777 6 
65 .572009 6.23 .967421 .83 .604588 6.08 .395412 5 
56 .672323 5.23 .967370 .85 .604953 6.08 .395047 4 ! 
57 .572636 6.22 .967319 .85 .805317 6.07 .394683 3 
68 .572950 6.23 .967268 .85 .605682 6.08 .394318 2 5.22 .85 6.07 I 
59 .573263 .967217 .605046 .393954 

~ I 60 9.573575 5.20 9.967166 .85 9.606410 6.07 10.393590 
------- ----- ---

-~l i , CosIne. D.1". SiDe. D.1". Cotanc· D.1". Tang. 
I 

111 0 , .. .." 
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U· 
, 8Iue.· 

-----
0 9.573576 
1 .573888 
2 .574200 
3 .574512 
4 .574824 
5 .575136 
6 .575447 
7 .575758 
8 .576069 
II .576379 

10 .576689 

11 9.5769l1li 
12 .51'1309 
13 .51m8 
14 .5mrJ7 
16 .518236 
16 .5781145 
17 .578853 
18 .5711162 
1. .570470 
20 .57W77 

21 9.1l8OIlI5 
22 .6801192 
23 .5808U9 
24 .581005 
25 .581812 
26 .581618 
27 .581924 
28 .582229 
29 .582535 
80 .SII284O 
81 9.683145 
32 .683«9 
33 .58:rt54 
84 .1184058 
35 .584361 
36 .584665 
:rt .584968 
38 .58&272 
39 .S85574 
40 .685877 
41 9.1i86179 
42 .lIII6482 
43 .586783 
44 .587085 
45 .1i87386 
46 .587688 
47 .lI879IlII 
48 .li8828II 
49 .S88800 
IiO .1i888IIO 
61 9.539190 
52 .539489 
liB .589789 
54 .590088 
&Ii .590887 
56 .19OIIIl6 
67 .6tI0884 
68 .1l91282 
6. .5111680 
80 11.5111878 -----, CosImI. 

TANGENTS, AND OO'I'AI8BN'I'8. 
11'17· 

D.l". CosIne. D.l". Tang. 
-- --------

5.22 9.967166 .85 9.606410 

5.20 .967115 .85 .606773 
.967064 .607137 5.20 .967013 .85 .607500 5.20 .87 

5.20 .966961 .85 .607863 

5.18 .966910 .85 
.Q1225 

5.18 .966859 .85 .608588 
5.18 .966808 .87 .608950 
5.17 .966756 .85 .609312 

5.17 .9667011 .87 .609674 

5.17 .1166653 .85 .610036 

5.17 11.1166802 .87 9.611l'197 

5.16 .966550 .85 .610759 

5.15 .1166499 .87 .611120 

5.15 .1166447 .87 •. 611480 

5.15 .1166396 .85 .611841 

5.18 .1166344 .87 .612201 

5.15 .1166292 .87 .612561 

5.18 .966240 .87 .612921 

5.12 .966188 .87 .618281 

5.13 .966136 .85 .613641 

5.12 9.968086 .87 9.614000 

5.12 .966033 .87 .614359 

5.10 .966981 .87 .614718 

5.12 .9669'J9 .88 .6l6077 

5.10 .966876 .87 .616435 
.966824 .615793 5.10 .966772 .87 .616151 5.08 .966720 .87 .618609 5.10 .1I65fl88 .87 .61111187 5.08 .9666l5 .88 .617224 5.08 .87 

5.(11 9. 966M3 .87 9.617562 

5.08 .966511 .88 .617939 
.966458 .618296 5.07 .966406 .87 .618652 5.06 .88 

5.07 .966853 .87 .619008 

5.011 .965801 .88 .619864 
5.(11 .966248 .88 .619720 

5.03 .966196 .87 .620076 

5.06 .966143 .88 .620482 
5.03 .Il65080 .88 .620787 

5.011 9. 96Ii037 .88 9.621142 

5.02 .964984 .88 .621497 

5.03 .964931 .87 .621852 

5.02 .964879 .88 .622207 
5.03 .1164826 .88 

• (122561 
.964773 .622915 5.02 .964720 .88 .623269 5.00 .964666 .90 .623823 5.02 .9646l3 .88 .623976 5.00 .1164580 .88 .624380 5.00 .88 

4.98 9.964507 .88 9.624883 
.964454 .625036 5.00 .9M400 .90 .621i388 4.98 .964347 .88 .625741 4.98 .88 

4.08 .96419« .90 • 6260113 
4.97 .964240 .88 .62M411 
4.97 .1I64l87 .90 .626797 
4.97 .1I64l33 .88 .627l49 

.964080 .627501 4.97 9.1164036 .90 9.627852 
--
I~ -----

D.l". D.1". Cotang. 

149 

D.l". Cotang. 
, 

6.011 10393590 60 
6.07 .393227 59 

.392863 58 6,011 .392500 57 6.011 
6.1l'I .392137 56 

6.06 .391775 55 
6.1l'I .391412 54 

6.1l'I .391050 53 

6.1l'I .390688 52 

6.1l'I .390326 51 

6.02 .3891164 50 

s.1l'I 10.389603 49 

6.02 .389241 48 
&.00 .388880 47 

6.02 .388520 46 
&.00 .388159 45 

&.00 .3877119 44 

6.00 .387439 43 

6.00 .387079 42 
6.00 .386719 41 

5.98 .386359 40 

5.98 10.386000 39 
i 5.98 .385641 38 

5.98 .385282 :rt 
5.97 .3841123 36 
5.97 .384565 85 

.384207 34 5.97 .383849 33 5.97 .383491 32 5.97 .8113133 31 5.95 .882776 80 5.97 

5.95 10.382418 29 
5.98 .382061 28 

.881705 27 5.95 .881348 26 5.98 
5.98 .38OlI92 25 
5.98 .380636 24 
5.98 .380280 23 
5.98 .379924 22 
5.112 .379668 21 
5.112 .:rt9213 20 

5.112 10.378858 19 

5.112 .378603 18 

5.112 .:rt8148 17 

5.90 • :rt7793 16 

5.90 .877439 15 
.877085 14 5.90 
• :rt6731 13 5.90 
• :rt6:rt7 12 5.88 .376024 11 5.90 
• :rt5670 10 5.88 

5.88 10.375317 9 
• :rt4964 8 5.87 .374612 7 5.88 .374259 6 5.87 

5.87 .373907 5 

5.87 .373555 4 

5.87 .37321l'1 3 

5.87 .372851 2 
.372499 1 5.85 10.372148 0 

D.l". Tang. , 
file 

Digitized by Google 



aa' 
TABLE •• -LOGABITB.I4l IINII, ClOSIN .. , 

118" 

I-T 
Slne. D.l". Cosine. D.l". Tang. D.l". CotaDg. 

, 

9.59l878 4.07 9.964026 .90 9. 627852 5.85 10.372148 60 
.592176 4.95 .963072 .88 .628203 6.85 .371717 59 

2 .592473 .. 95 .963919 .90 .628554 6.85 .371446 68 
3 .li92770 4.95 .963865 .90 .628906 6.83 .371095 57 
4 .593067 4.93 .963811 .90 .629255 6.85 .370145 Ii6 
5 .593363 .963757 .629606 .370894 M 
6 .693659 4.93 .963704 .88 .629956 6.83 .370044 64 4.93 .90 6.83 7 .593955 4.93 .963650 .90 .630306 11. 83 .368894 53 
8 .594251 4.93 .003596 .90 .630656 11.82 .3811344 52 
9 .594547 4.92 .003542 .90 .631005 6. 83 .3681195 III 

10 .694842 4.92 .963488 .90 .631355 11. 82 . 368645 50 

11 9.695137 4.92 9.963434 .92 9.631704 11. 83 10.368206 49 
12 .595432 4.112 .903379 .90 .632053 11.83 . 381lH7 48 
13 .595727 4.90 .963325 .90 .632402 11. 80 . 387698 47 
14 .596021 .. 90 .963271 .90 .632750 11.82 . 307250 46 
15 .596315 4.90 .963217 .90 .633099 6.80 . aee901 411 
16 .596609 4.90 .963163 .92 .633447 11.80 • 380M3 44 
17 .696903 4.88 .963108 .90 .633795 11.80 . 388205 48 
18 .597196 4.90 .963054 .92 .634143 5.78 . 3615857 42 
19 .597490 4.88 .962999 .90 .634490 6.80 . 34IMI0 41 
20 .597783 4.87 .002945 .92 .634838 6. 78 . 365162 40 
21 9.598075 4.88 9.962890 .90 9.635185 6.78 10.364816 31 
22 .598368 4.87 .962836 .92 .635532 6. 78 .36Hi8 as 
23 . 598660 4.87 .962781 .90 .635879 6.78 .36m1 37 
24 .598952 4.87 .962727 .92 .636226 5.77 .363774 36 
25 .599244 4.87 .962672 .92 .636572 6. 78 .363428 35 
26 .599536 .962617 .636919 . 363081 M 
27 .599827 4.85 .962562 .92 .637265 5. 77 . ae:l735 33 4.85 .90 5.77 
28 .000118 4.85 .962508 .92 .637611 6.75 .362389 32 
29 .000409 4.85 .962453 .92 .637956 11. 77 . 362Of4 31 
30 .000700 4.83 .962398 .92 .638302 6.75 . 361888 30 

31 9.600990 4.83 9.962343 .92 9.638647 6.76 10.361363 20 
32 .60l28O 4.83 .962288 .92 .638992 5.76 . 361008 28 
33 .601570 4.83 .962233 .92 .639337 6.75 .360863 27 
34 .601860 4.83 .002178 .92 .1'.39682 6. 75 . 360818 26 
35 .602150 4.82 .962123 .93 . 640027 11.73 . 358873 25 
36 .602439 4.82 .962067 .92 .640371 5. 76 .359629 24 
37 .602728 4.82 .962012 .92 .640716 5. 73 .369284 23 
38 .603017 .. 80 .961957 .92 .641060 5. 73 . 368840 22 
39 .603305 4.82 .961902 .93 .641404 5. 72 . 358596 21 
40 .003594 4.80 .961846 .92 .641747 5 •. 73 . 358253 20 

41 0.603882 4.80 9.961791 .93 9.642091 5. 72 10.357909 19 
42 .604170 4.78 .961735 .92 .642434 5.72 .367586 18 
43 .604457 4.80 .961680 .93 .642777 5.72 .367223 17 
44 .604745 4.78 .961624 .92 .643120 5. 72 .3S6880 16 
45 .606032 4. 78 .961569 .93 .643463 5.72 .35e637 15 
46 .605319 4.78 .001513 .92 .643806 11. 70 .3Ii6194 14 
47 .605606 4.77 .961458 .93 .644148 11. 70 .355862 13 
48 .605892 4.78 .961402 .93 .644490 11. 70 .355510 12 
49 .606179 4.77 .961346 .93 .644832 6.70 .355168 11 
50 .606465 4.77 .001290 .92 .645174 6.70 . 354826 10 

51 9.606751 4.75 9.961235 .93 9.645516 5. 68 10.354484 9 
52 .007036 4.77 .001179 .93 .645857 5. 70 .354143 8 
63 .607322 4.75 .001123 .93 .646199 5.68 .3Ii3801 7 
54 .007607 .001007 .646540 . 363460 6 
65 .007892 4.75 .001011 .93 .646881 5.68 .353119 5 4.75 .93 6. 68 
56 .608177 4.73 .960955 .93 .647222 5. 67 . M2778 4 
57 .608461 4.73 .000899 .93 .647562 6. 68 . 352438 3 
58 .608745 4.73 .000843 .95 .647903 5.67 . 3620117 2 
59 .609029 4.73 .960786 .93 .648243 5. 67 .351767 1 
60 9.609313 9.960730 9.648583 10.361417 0 

------- ----- ---, Cosine. D.l". Slne. D.l". Cotang D.I". TIllIS. 
, 

. . 
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TA.K8BNT8 A.ND ClOTA.N8BN'I'& 

, 
Sine. D.l". Cosine. D.l". Tang. D.l". CotaDg. , 

----- ---
0 9.609a13 4.73 9.960730 .93 9.648583 5.tr1 10.351417 60 
1 .8011597 4.72 .96Otr14 .93 .648923 11.67 .351077 li9 
2 .60lI880 4.73 .9606l8 .95 .649263 5.65 .350737 liS 
3 .610164 4.72 .1160561 93 .64Il6(D 

5.67 .350398 117 
4 .610447 4.70 .9IlIl5aI .95 .649942 11.65 .350058 li6 
II .610729 4.72 .950H8 .93 .6liOO81 11.65 .349719 65 
6 .611012 4.70 .1IfIOII92 .95 .650620 11.65 .349380 M 
7 .611294 4.70 .960835 .93 .6501159 11.63 .34904J. 63 
8 .611576 4. 70 .960279 .95 .65l297 5.65 .348708 0 
9 .611858 4. 70 .960222 .95 .651636 11.63 .348364 III 

10 .612140 4.68 .960165 .93 .651974 5.63 .348026 50 

11 9.612421 4.68 9.960109 .95 9.652312 li.63 10.347688 49 
12 .612702 .960052 .652650 .347350 48 
13 .6l2983 4.68 .959995 .95 .652968 5.63 .347012 47 4.68 .95 5.63 14 .613264 4.68 .959938 .93 .653326 5.62 .346674 46 
III .613545 4.tr1 .959882 .95 .653663 11.62 .346337 45 
16 .613825 4.67 .959825 .95 .654000 11.62 .346000 44 
17 .614105 4.67 .959768 .95 .654337 11.62 .34li663 43 
18 .614385 4.67 .959711 .95 .654674 5.62 .345326 42 
19 .614665 4.65 .959654 .97 .655011 11.62 .3441189 41 
20 .614944 4.65 .959596 .95 .655348 11.60 .344652 40 
21 9.615223 4.65 9.959539 .95 9.655684 5.60 10.344316 39 
22 .61li1i02 .959482 .656020 .343980 38 
23 .6111781 4.65 .959425 .95 .656356 5.60 .343644 37 
24 .616060 4.65 .959368 .95 .656692 Ii. 60 .3433OB 36 
2li .616338 4.63 .959310 .97 .657028 5.60 .342972 35 4.63 .95 5.60 26 .616616 4.63 .959253 .97 .657364 II. liS .342636 34 
27 .616894 .959195 .657689 .342301 33 
28 .617172 4.63 .959138 .95 .658Cl'I4 5. liS .341966 33 
29 .617450 4.63 .959080 .97 .658369 li.1iS .341631 31 
30 .617727 4.62 .959023 .95 .658704 5. liS .34l296 30 4.62 .97 S.1iS 
31 9.618004 4.62 9.968965 .95 9.659039 II.S7 10.340961 29 
33 .618281 • !/58InI .659373 .340627 28 
33 .618558 4.62 .958850 .97 .659718 II. liS .34Il292 27 
34 .618834 4.60 .958792 .97 .660042 5.57 .339958 2li 
35 .619110 4.60 .958734 .97 .660376 5.57 .339624 2li 
36 .619366 4.60 .953677 .95 .660710 5.57 .339290 24 
Ir1 .619662 4.60 .953619 .97 .661043 11.55 .338957 23 4.60 .97 Ii. 57 38 .619938 4. liS .958561 .97 .661377 5.55 .336623 22 
39 .620213 4.58 .958Ii03 .97 .661710 I 11.55 .338200 21 
40 .620486 4.58 .958445 .97 .662043 5.55 .337957 20 

41 9.620763 4. liS 9.956367 .97 9.662376 5.55 10.337624 19 
42 .62UI38 4. liS .958329 .97 .662709 li.55 .337291 18 
43 .621313 4.57 .95827l .97 .663042 5.55 .336958 17 
44 .621587 4.li7 .958213 .98 .663375 li.63 .336625 16 
4li .621861 .958154 .663707 .336293 lli 
46 .622135 4./;7 .9Ii8096 .97 .6640B9 li.63 .335961 14 4.57 .97 5.63 47 .622409 4.55 .968038 .98 .664371 li.63 .335629 13 
48 .622682 .957979 .664708 .335297 12 
4\1 .622956 4.57 .957921 .97 .6650B5 li.63 .334965 11 
50 .623329 4.55 .9578113 .97 .665366 5.0 .334634 10 4.55 .98 5.63 
51 9. 6235Il2 4.63 9.957804 .97 9. 665698 5.52 10.334302 9 
0 .623774 .957746 .666029 .333971 8 
63 .624047 4.55 .957687 .98 .666360 5.52 .333640 7 
54 .624319 4.63 .957628 .98 .66669l 5.0 .333309 6 
liS .624591 4.63 .957570 .97 .667021 5.50 .332979 5 4.63 .98 5.0 li6 .624863 4.63 .957511 .98 .667352 5.50 .332648 4 
57 .625135 4.52 .957462 .98 .667682 5.0 .332318 3 
liS .625406 4.52 .957393 .97 .668013 5.50 .331987 2 
li9 .625tr17 4.0 .957335 .98 .668343 5.50 .331657 1 
60 9.625948 9.957276 9.668673 10.331327 0 - -------------, CosIne. D.l". Sine. D.l". Cotug. D.I". Tang. , 
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TABLB '.-LOGARITHMIC SINES, COSINES, 

Sine. D.l"· 1 Cosine. D.l". Tang. D.l". Cotang. 
------ ------ ---
9.625948 4.52 I 

9.957276 .98 9.668673 5.48 10.331327 
.626219 .9.57217 .669002 .330998 
.626490 4. 52 1 .957158 .98 .669332 5.50 .330668 
.626760 4.50 .957099 .98 .669661 5.48 .330339 

4.50 1 .98 5.50 .627030 .957040 .98 .669991 5.48 .330009 
.627300 4.50 .956981 .670320 .329680 4.50 1.00 5.48 .627570 4.50 .956921 .98 .670649 5.47 .329351 
.627840 .956862 .670977 .329023 
.628109 4.48 .956803 .98 .671306 5.48 .328694 
.628378 U~ I .956744 .98 .671635 5.48 .328365 
.628647 .956684 1.00 .671963 5.47 .328037 

4. 48 1 
.98 5.47 

9.628916 4.48 9.956625 .98 9.672291 5.47 10.327709 
.62918.'> 4.47 .956566 1.00 .672619 5.47 .327381 
.629453 4.47 .956506 .98 .672947 5.45 .327053 
.629721 4.47 .956447 1.00 .673274 5.47 .326726 
.629989 .956387 .673602 .326398 
.630257 4.47 .956327 1.00 .673929 5.45 .326071 
.630524 4. 45 .956268 .98 .674257 5.47 .325743 
.630792 4.47 .956208 1.00 .674584 5.45 .325416 
.631059 4.45 .956148 1.00 .674911 5.45 .325089 
.631326 4.45 .956089 .98 .675237 5.43 .324763 4.45 1.00 5.45 

9.631593 4.43 9.956029 1.00 9.675564 5.43 10.324436 
.631859 4.43 .955009 1.00 .675890 5.45 .324110 
.632125 .955909 .676217 .323783 
.632392 4.45 .955849 1.00 .676543 5.43 .323457 4.43 1.00 5.43 .632658 4.42 .955789 1.00 .676869 5.42 .323131 
.632923 4.43 .955729 1.00 .677194 5.43 .322806 
.633189 4.42 .955669 1.00 .677520 5.43 .322480 
.633454 4.42 .955609 .98 .677846 5.42 .322154 
.633719 4.42 .955548 1.00 .678171 5.42 .321829 
.633984 4.42 .955488 1.00 .678400 5.42 .321504 

9.634249 4.42 9.955428 1.00 9.678821 5.42 10.321179 
• 634514 4.40 .955368 1.02 .679146 5.42 .320854 
.634778 .955307 .679471 .320529 
.635042 4.40 .955247 1.00 . 679795 5.40 .320205 4. 40 1.02 5.42 .635306 4.40 .955186 1.00 .680120 5.40 .319880 
.635570 .955126 .680444 .319556 
.635834 4.40 .955065 1.02 .680768 5.40 .319232 
.636097 4.38 .955005 1.00 .681092 5.40 .318908 
.636360 4.38 .954944 1.02 . bS1416 5.40 .318584 4.38 1.02 5.40 .636623 4.38 .954883 1.00 .681740 5.38 .318260 

9.636886 4.37 9.954823 1.02 9.682063 5.40 10.317937 
• £37148 .954762 .682387 .317613 
.637411 4.38 .954701 1.02 . 682710 5.38 .317290 
.637673 4.37 .954640 1.02 .683033 5.38 .316007 
.637935 4.37 .954579 1.02 .683356 5.38 . 316644 
.638197 4.37 .954518 1.02 .683679 5.38 .316321 4.35 1.02 5.37 .638458 4.37 .954457 1.02 .684001 5.38 .315999 
.638720 .954396 .684324 .315676 
.638981 4.35 .954335 1.02 .684646 5.37 .315354 
.639242 4.35 .954274 1.02 .684968 5.37 .315032 4.35 1.02 5.37 

9.639503 4.35 9.954213 1.02 9.685290 5.37 10.314710 
.639764 4.33 .954152 1.03 .685612 5.37 .314388 
.640024 4.33 .954090 1.02 .685934 5.35 .314066 
.640284 4.33 .954029 1.02 .686255 5.37 .313745 
.640544 4.33 .953968 1.03 .686577 5.35 .313423 
.640804 4.33 .953966 1.02 .686898 5.35 .313102 
.641064 4. 33 .953845 1.03 .687219 5.35 .312781 
.641324 4.32 .953783 1.02 .687540 5.35 .312460 
.641583 .953722 .687861 . 312139 

9.641842 4.32 9.9536(;0 1.03 9.688182 5.35 10.311818 
---- . --. - . . 

Cosine. D.l". Sine~ D.l" . Cotang. D.l". Tang. 
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H- taa-
, Sine. D • .!". Cosine. D. I",} Tang. D.l". CotaDg. 

, 

I 
I----

0 9.64l842 4.32 9.1I636IlO L 02 . 9. 688182 5.83 10.311818 tiD 
1 .642101 (.32 .953599 1.03 .: 5.32 .311498 59 
2 .642300 (.30 .953637 

1.03 :68111(3 5.83 .311177 68 I 3 .6f2818 4.32 .953(75 
1.03 689463 5.83 .310857 57 

( .M2877 4.30 
.953(13 

1.02 • 688783 5.83 .310537 56 
II .642135 4.30 .953352 

1.03 • 600103 5.33 .310217 55 
6 .643393 4.28 .953290 5.33 .3011897 54 
7 .M3650 .91i3228 1.03 • 600(23 .3011677 53 (.30 1.03 • 6907(2 5.32 8 .M3908 4.28 .953166 

1.03 : 691062 5.33 .309268 52 
9 .6((165 (.30 .95310( 

t~ .691381 
5.32 .308938 51 

10 .6(((23 
4.28 .953042 5.32 .308619 50 

11 9.64(68() 4.27 9.9621180 1.03 9.691700 6.32 10.308300 49. 
12 .6((936 4.28 .962918 1.05 .692019 6.32 .3071181 48 
13 .646193 4.28 .9628li5 L03 .6112338 5.30 .307662 (7 
14 .64Ii4liO 4.27 .962793 1.03 .692656 5.32 .307344 46 
16 .646706 .962731 .692975 .30702li 4li 
16 .645862 4.27 .9li2669 1.03 .693293 5.30 .306707 44 4.27 1.05 5.32 17 .646218 4.27 .9li2606 1.03 .693612 5. aD .306388 43 
18 .646474 4.25 .11625« 1.05 .693930 5.30 .300070 42 
19 .646729 4.25 .962481 1.03 .694248 5.30 .306762 41 
20 .6461184 4.27 .962419 1.05 .694li66 5.28 .306434 40 
21 9.647240 4.23 9.962356 1.03 9.694883 5.30 10.305117 39 
23 .641494 (.25 .962394 1.05 .695201 5.28 .304799 38 
23 .6477(9 (.25 .962231 1.05 .695518 5.30 .30((32 37 
2( .648004 4.23 .962168 1.03 .690836 5.28 .304164 36 
25 .648258 4.23 .962106 1.05 .696153 5.28 .303847 35 
28 .648512 4.23 .9li2043 1.05 .696470 5.28 .303530 34 
27 .648766 4.23 .961980 1.05 .696787 5.27 .303213 33 
28 .MIIIrJO . 96191? .697103 .302897 32 
29 .649274 4.23 .961854 1.05 .697420 5.28 .302680 31 4.22 1.05 5.27 30 .649627 4.23 .951791 1.05 .697736 5.28 .302264 30 
31 9.648781 4.22 9.961728 1.05 9.698053 5.27 10.31)1947 29 
32 .650034 4.22 .961665 1.05 .6983611 5.27 .301631 28 
33 .65OlI87 4.20 '.961602 1.05 .6lI8685 5.27 .301315 27 
34 .668639 4.22 .961539 1.05 .69Il001 5.25 .300999 26 
35 .6&0192 4.20 .951476 1.07 .699316 5.27 .300684 25 
36 .651044 4.22 .961412 1.05 .699632 5.25 .300368 24 
:r1 .651297 4.20 .961349 1.05 .699947 5.27 .300053 23 
38 .65lli49 4.18 .961286 1.07 .700263 5.25 .299737 22 
39 .651800 4.20 .961222 1.05 .700II78 5.25 .299422 21 
40 .652052 4.20 .961169 

1.
05

1 

.700893 5.25 .299107 20 
41 9.652304 4.18 9.961096 1.07 9.701208 6.25 10.2987w.l 19 
(2 .652555 4.18 .961032 1.07 .701623 5.23 .2984.77 18 
(3 .652806 4.18 .950968 1.05 .701837 5 •. 25 .298163 17. 
44 .653057 4.18 .9S0005 1.07 I 

.702162 5.23 .297848 1<6 
4li .653308 4.17 .9li0841 

1. 05 1 

.702466 5.25 .2911i34 16 
46 .653568 4.17 .950718 1.07 .702781 5.23 .297lIlP 14 
47 .653808 4.18 .950714 1.07- .703096 5.23 .296005 13 
48 .654059 4.17 .9li065O 1.07 .7034OlI 5.22 .2965GJ 12 
49 .6M309 4.15 .95Oli86 1.07 .703122 5.23 .~8 11 
50 .654li68 4.17 .950522 1.07 .70(036 5.23 .~ 10 
111 9.11lI4II08 4.17 9.9Ii0458 1.07 9. '104350 5.22 10.295650 9 
52 .65GQ68 4.16 .~94 

1. 07
1 

.704663 5.22 .295837 8 
63 .66IIaIl7 4.J5 .9liQI3O 1.07 .704976 5.~ .2IIIiOU 7 
54 .• 66l1li66 4.16 .9li02OO 1.07 .705290 5.22 .294710 6 I 65 .6&11815 4.15 .9li0202 1.07 .706IlO3 5.22 .2943117 5 
66 • fI&6Il64 4.13' .8501M 

1. 07 1 
.71)6916 5.20 .2941l84 4 , 57 .6S6af12 • \lIiOO74 .7flOUI .293772 3 , 

4,15 1.07' 6.22 ~ 118 .8IlIIIi51 .950010 .7OOW1 .~ 2 
,59 . 886'lII9 4.13 .949II4li 1.08 .7068U 5.22. .298146 1 

I~I 9:667047 ~ 9.MlI881 1.07 9.707166 5.20 10.29288(· 0 

, I CasIDe. I D.1". Sine. D.l"·1 ' CotaDg. D.l". Taug. I , 
116" ea·. 
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2'· TABU '.-LOCUIlI'I'B.ltl 8INU, 0081"88, 

, 
SIDe. D.l". Cosine. I D. I". Tug. D.l". Cotaog. , 

0 9.6670.7 4.13 9.949881 1.08 9. 707166 6. 20 10.292834 60 
1 .6672115 4.12 .949816 1.07 .707478 6.20 .292622 59 
2 .667542 4.13 .1149752 1.07 .707790 6. 20 .~10 68 
3 . 667790 . 949688 .708102 .291898 67 
4 . 658037 4.12 .949623 1.08 .708414 5. 20 .291586 66 
6 .61i8284 4.12 . 949568 1.08 . 708726 6. 20 . 291274 65 
6 .658531 4.12 .949494 1. 07 .709037 6. 18 .2IlO963 64 
7 . 668778 4.12 .949429 1.08 .709.'W9 6. 20 . 290651 63 
8 .61)gQ26 4.12 .9411364 1. 08 .709660 6.18 . 290340 62 
9 .669271 4.10 .949300 1. 07 .709971 6.18 .290029 61 

10 .659517 4.10 .949236 1.08 .711l282 5. 18 .289718 60 4.10 1.08 5. 18 
11 9.660763 4.10 9.949170 1.08 9.710593 5. 18 10.289407 49 
12 .66000II .949106 .710904 . 289096 48 
13 .660255 4.10 .949040 1. 08 .711216 5. 18 .288785 47 
14 .660601 4.10 . 948975 1.08 .711525 5.17 .288475 46 
15 .660746 4.08 . 948910 1.08 . 711836 6. 18 . 288164 45 
16 .660991 4.08 .948845 1.08 .712146 6. 17 . 287854 44 
17 .661236 4.08 .948780 1.08 .712456 5. 17 .287544 43 
18 . 661481 4.08 .948715 1.08 .712766 5.17 .287234 42 4.08 1.08 5.17 19 .661726 4.07 . 948550 1.10 . 713076 5.17 .286924 41 
20 .661970 4.07 . 948584 1. 08 .713386 5.17 .286614 40 
21 9.662214 4.08 9. 948519 1.08 9. 713696 5. 15 10.286304 39 
22 .662459 4.07 . 948454 1.10 .714005 5.15 .286995 38 
23 . 662703 4.05 . 948388 1. 08 .714314 5. 17 .285686 37 
24 .662946 4.07 . 948323 1. 10 .714624 5. 15 .285376 36 
25 .663190 .948257 .714933 .285067 35 
26 .663433 4.05 .948192 1. 08 .716242 5.15 .284768 34 
27 .663677 4.07 . 948126 1. 10 .716551 6.15 .284449 33 
28 .663920 4.05 . 948060 1.10 .716860 5. 15 .2841(0 32 4.05 1. 08 6.13 29 .664l63 4.05 .947995 1. 10 .716168 6.15 .283832 31 
30 .664406 4.03 . 947929 1.10 .716477 6. 13 .~ 30 
31 9.664648 4.05 9.947863 1.10 9.716785 5. 13 10.283215 29 
32 .664891 . 947797 .717093 . 282907 28 
33 . 665133 4.03 . 947731 1. 10 .717401 5. 13 . 282599 27 
34 .665375 4.03 .947665 1.10 . 717709 5.13 . 282291 26 4.03 1.08 5. 13 35 .665617 4. 03 .947600 1.12 .718017 5. 13 . 281963 25 
36 .665859 .947533 .718325 . 281675 24 
37 .666100 4.02 .947467 1.10 .718633 5.13 . 281367 23 
38 .666342 4.03 .947401 1.10 . 718940 6. 12 .281060 22 
39 .666683 4. 02 .947335 1.10 .719248 5.13 .280752 21 
40 . 666824 4.02 .947269 1. 10 . 719655 6.12 .280445 20 4.02 1.10 5.12 
41 9.667066 4.00 9.947203 1.12 9.719862 5. 12 10. 280138 19 
42 .667305 . 947136 .720169 . 279631 18 
43 . 667646 4.02 . 947070 1. 10 .720476 6.12 . 279624 17 
44 .667786 4.00 . 947O(M 1.10 .720783 5.12 .279217 16 
45 .668027 4.02 .946937 1.12 .721089 5. 10 .278911 15 
46 .668267 4. 00 .946871 1.10 . 721396 6. 12 .278604 14 
47 .668506 3.98 .946804 1. 12 .721702 5.10 .278298 13 4.00 1.10 5.12 48 .668746 4.00 .946738 1.12 .722009 5. 10 .277991 12 
49 .668986 .946671 . 722315 .277685 11 
60 .669225 3.98 .94(j6()4 1.12 . 722621 5. 10 . 277379 10 3.98 1. 10 6.10 
51 9.669464 3.98 9.946538 1. 12 9. 722927 5.08 10.277073 9 
52 .669703 .946471 . 723232 . 276768 8 
53 .669942 3.98 .946404 1. 12 . 723638 5. 10 .276462 7 
64 .670181 3.98 .946337 1.12 . 723844 5.10 . 276166 6 
65 .670419 3.97 .946270 1.12 .7241411 6.08 .27li81il Ii 
66 .670658 3.98 .946203 1.12 .724454 5.08 • 276646 • 67 .670896 3.97 .946136 1.12 .724760 5.10 .276240 a 
68 . 671134 3.97 .946069 1. 12 . 725066 6.08 .274935 \I 
59 .671372 3. 97 .Il46002 1. 12 . 725370 6.08 . 274630 1 
60 9.671609 3. 96 9. 945935 1.12 9. 725674 5. 07 10.274326 0 
~ _ .. _--------- 1-'1 ,. 

CosIne. D . l". Sine. D . l". Cotaog. D.l". Tug. 
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Digi ized by Coogle 



.0 
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o 
1 
2 
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4 
5 
6 
7 
8 
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10 

11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
ao 

_ CosIne. D 1" II 1111-

~m= 3.97 9.94511a51~ TaDg. _1·D.1".1 Co&ang. T--;--j 
.61lI084 3. 96 .941i868 1.12 9. 725674 --
.672321 3. 96 .945800 1.13 .7269711 6.08 10. 2743:l6 60 
• SI2558 a. 96 .945733 1.12 .726284 5.08 .274021 59 
.6727Il5 3. 96 .1145666 1.12 .72t1688 5. f11 .273716 58 
• 87300.2 3. 96 .1I4li598 1. 13 • 728892 5. f11 • 273412 5 
.673268 3. 93 .1N553l 1. 12 • 727197 6. 06 .273108 7 
.873505 3. 96 • 946464 1. 12 .727501 5. f11 .272800 56 
• fmrt 41 3. 93 .945396 1.18 .727806 5. f11 .272499 liS 
• tmf¥17 3. 93 .94/1828 1. 13 .7281011 5. f11 .272196 64 ."... ... .-. .D .""'" ... . ...... I! 
• 67f448 3. ~ 9.945193 1.13 • 'rJ87J.6 5. f11 .2711l88 61 
.6741l8f 3. 93 .945126 1.18 9. 729020 5. f11 .271284 60 
.674919 3. ~ .1I4Ii058 1.12 • 72IIB23 5. 06 10. 270lI8O 49 
.675lli5 3. 93 • 944lIIIO 1.13 • '129616 5. 06 .27f1Im 48 
.676390 3.~ .~ 1.13 .~ 5.06 .270874 ~ 
• 675624 3. 110 .1I448li4 1.13 • 730233 5. f11 .27OO7l .676869 3. ~ • Mfl86 1.13 .730636 6. 03 .269767 46 
.6760114 3. ~ • ~18 1.13 .730838 6.06 .2811466 45 
.676328 3. 110 • M4850 1. 13 • 731141 6. 06 .269162 44 
.......... """ .u .m... ... . ..... : 

.676796 3.110 9.944614 I. 18 .731746 6.03 .268656 41 
• 677030 3.110 • 944446 1. 13 9. 732CM8 5. 03 .2Il8264 40 
.677264 3.110 .1144377 1.16 .732861 5.06 10.267952 89 
.677498 3.110 .9443011 1.13 .732653 5. 03 .267649 
• 67773l 3. 88 • M424l 1.13 • 73296Ii 6. 03 • 267347 ~ 
.677964 3. 88 .944l72 1.15 .7332lI7 6. m .267045 36 
.678l97 3.88 .944ltH 1.13 .733S68 6.02 .266743 as 
.6'/8CIO 3. 88 .944036 1.18 .733860 6. m .266U2 
• G18I!63 3. 88 • 943967 1.16 • 731162 5. 03 .2e614O 34 
..... .., ._ LU .""" ... .-:: 
.6/8128 3. 88 9.1M383O I. 16 • 734764 6. 02 .2811637 31 
• 679360 3.117 • 9411761 I. 16 9. 736066 5. 08 .2e6236 30 .6'186~ 3.8'1 .N38113 1.13 .736367 1I.1m 10.264934 29 
.6'l8II24 3.117 .1143824 1.16 .736668 5.02 .264633 28 
• 680066 3.117 .1H3SIi6 1.16 • 735969 6. 02 .264332 27 
.1180288 3.117 • MI486 I. 15 • 736269 5. 00 .264031 
.1l8OIi19 3. as .9434l7 1.15 .736670 6.02 .263731:: 
.6110760 3. 86 .1143348 1. 15 • 736870 5. 00 .263430 24 
.8801182 3.117 • N3279 1. 16 • 737171 5. 02 .263130 23 

41 9. 881213 3. 86 .943210 1. 16 • 737471 5. 00 .262829 22 
42 .681443 3. 83 9. 943141 1. 16 .737771 5. 00 .26/l629 21 
43 .681674 3. 86 .943f112 1.15 9. 73807l 5. 00 .262229 20 
:: .88lJ061 3.86 .1N3OO3 1.16 .738371 5.00 10.261929 19 

31 
32 
33 
34 
as 
3G 
27 
38 
89 
40 

46 .682las I 3. 83 .942934 1. 16 • 738671 5. 00 .261629 18 
47 • 682365 a. 83 • N2864 1. 17 • 738871 5. 00 .261329 17 
48 1 .682695 3.83 • N2795 1.16 • ~ 5.00 .261029 16 

49 := t: := U~ := g~ :: 16 : ~= t: := til :1= ~:: := Ii 
52 .683743 3.811 9. 9CU48 1.15 • 74f1167 4. 118 .259632 11 
53 .883972 3. 811 .942378 L 1'1 9. 741066 4. 118 .21i9233 10 ~~ .684201 3. 811 .942308 1.17 .74l366 4.118 10. 248834 9 
.... .6Il443O a: 811 .9G239 1.16 .741664 4.118 .2Ii8635. 8 
r7 .8/H858 3.80 .9CI1811 1.17 .7411182 4.97 .2&8336 7 • 684887 3. 82 .9420119 I. 17 .742281 4. 118 .2Ii8OO8. 6 
:' .681115 3.80 .942029 1.17 .742669 4.97 .2117739 6 ~ .liliiii43 3. 80 .941969 1.17 .742858 4. 118 .267441 4 

9.6l16li71 3. 80 • tI4l889 1.17 .7«1166 4. 97 • 267142 3 
9.94l8l9 1.17 .743464 4. 97 .256344 :I 

[ 

, 1 CosIne. 9.743752 4. 97 .256546 1 

I D. 1". II 10. 2Ii624P 
1 

SiDe. I Dl" 0 
180 • . II Cot1m&'. 1 D 1" . '1 Tang. 1 ,-1 --1 .... 
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... TABU •• -LOeAal!Bllle 1H1OI8. ClOIDiBS • 

SIDe. D.l". CosIDe. D.l". Tug. D.1". CotaDg. . 
---

0 a._71 3.80 9.1141819 1.17 9.743762 t.97 10. 2Ii6248 60 
1 •• 7119 3.80 .11417411 1.17 .744060 t.97 .266960 69 
2 .am 3.78 .1141679 1.17 .744348 t.96 .2111862 liS a .8811154 3.80 .1141lI0II L17 .7f4Hi t.97 .2IiI3M 57 
4 ... 3.78 .l141&3li L17 .7441M3 t.96 ._7 liS 
5 .1IIIII7ClII .1141_ .741iH1 .254"60 55 
II .- 3.78 .1I41lIII8 L18 .741i1i311 t.97 .2&44112 M 3.78 L17 t.96 7 .e871113 3.77 .1141328 L17 .7_ t.96 .2Ii4186 53 
8 .II718II 3.78 .1I41tIiII 1.18 .748l32 t.96 .2IIlI868 62 
9 .l187li111 3.78 .1141187 1.17 .7" t.96 .2l18li71 51 

10 .l187li43 3.77 .1141117 1.18 .7411726 t.96 .263'l14 60 
11 

a. __ 
3.77 9.11410411 L18 9. 747Cr13 UI 10.'J11J11117 49 

12 .... • tHIIfJ15 .747319 • .. 1 48 
13 .1III862l 3.77 .NII06 1.17 .7478111 t.96 .21i2384 47 
14 .a147 3.77 .INIIIIM Ll8 .7471113 t.96 .2lIII087 48 3. 76 1.18 UI 1& .8118972 3.77 .NmI1I 1.17 .7_ UI .2l117li1 45 
111 • l1li81. 3.75 .1It08IlII 1.18 .74811C1l UI .2111 • 44 
17 .1III8G3 3.76 • fN0622 L18 .7411801 UI .21111 • 41 
18 .8811648 3.76 .1HOIIII1 L18 .74M111 UI .2Il0II03 G 

1 II .l18li873 .HM80 .7_ .2Il0II07 4l 
20 .CIIIOOIIII 3.75 .tNOaI 1.18 .7_ t.1II3 .2Il0l11 40 

I 
3.75 1.18 t.88 

21 a.1JIICII23 3.75 1.N1838 1.18 9.7_ t.1II3 10. 2IlOO1& lIB 
Ia .8110648 .Hl2II7 .780181 .2t9719 38 
23 .eecrm 3.73 .NI186 L18 .71lO6711 t. .. .:M1N24 :n 
24 .8110886 3.73 .NI12II 1.18 .71508'l2 t.1II3 .248l28 as 
26 .681220 3.73 .NIDM 1.18 .751167 t. .. .2411833 311 
lIS .681444 3.73 ... 1.20 .751_ t. .. .H11S38 34 
27 .6818118 3.73 • arm 1.18 .751767 t. .. .HrU3 sa 
28 .68l8II'J 3.73 .1I8tIIMO 1.18 .76201i2 t. .. .247M8 32 
28 ... 16 3.72 .1IIIf1t!8 1.20 .762347 t. .. .24'18G3 31 
30 .- 3.73 .8886117 1.18 .7&28f2 t. .. .247168 30 3.72 L20 t. .. 
31 

a. __ 
3.72 9._ L18 9.7112817 UO 18.247Q113 28 

32 . .,. .8886M .7&a23l .lHII76II 28 aa • eIIIOO8 3.72 ... 1.20 .753U8 t. .. .HIII4 27 
34 .am 3.72 .fI8tN1O 1.20 .7_ t.go .HI18O lIS 3.70 1.18 t. .. 311 .1I8IC53 3.72 .- 1.20 .7Ml16 t.go .H1886 211 

= .68l1li711 3.70 .-.T 1.20 .7M41111 t.go .24IH1 24 
• 68l18li8 ... 1 • .7M7C1a .2f6297 23 

38 .1IINl2O 3.70 .938123 L20 .764987 t.go .24Il008 Ia 
lIB .eHH2 3.70 .- L18 .7&1D1l t.go .lM4'108 21 
40 .CIINIIM 3.70 . .., L20 .7_ t.go .2440& JO 3.70 L20 t.. 
4l 9. 4IM78II 3.es I._ L20 a. 766878 t.go 10.244l1a II 
G .88IiG07 .- .7aG172 .243828 18 
43 .6852211 3.70 .9817113 1.1a .75N16 t.. .248i3Il 17 
44 .885460 3.es .... 1.20 .76f1759 t.go .24ID4l 111 
45 .0lIl5671 3.es ._1 1.20 .7570111Z t.. .HINI 1& 
411 • 0IIIi8SI2 3.68 .1IIIIH1 1.20 .7li7Hi t.. .2G866 14 
47 • DII8l13 3.68 .1IIIIIN75 1.20 .7SJ1138 t.. .2G183 13 
43 .1I86a34 3.68 .88HI'.I 1.1a .75'l181 t.. .HIOOII 12 
49 .886IiM 3.67 .lII8I30 1.20 .7'" t.. .2417711 11 
60 .1IIOT16 3.68 .- 1.20 .7l185l7 t.. .241_ 10 3.67 Lla t.. 
51 1.68l18li5 3.67 9.888185 1.20 1.7&8IIJ0 t.8'1 10.241180 I 
62 .8IJI216 .888113 .759JCE! .H111118 8 
53 ._436 3.61 

• tIII8IHO 
1.22 .75t13111i t.. .~ 7 

" ,~.-reH 3.65 .Bm87 1.22 .769687 t.8'1 • HIlla II 
55 ' .l1li'874 3.61 .1II18tI5 1.20 .7aBm1 t.8'1 .24OO2l 5 
16 .• 4IIIIIOH 3.6'1 

• tarlB22 
1.22 .780272 t.. .23II'l28 4 

37 .... 13 3.86 
• tll774l1 

1.22 .780104 t.8'1 .231M36 3 
68 ! .8II1II32 3.86 .1III7t7II 1.22 .780111i6 t.8'1 .238144 2 3.65 L20 t.8'1 59 .8118751 3.86 .1lI7G04 1.22 .781148 t.86 .238862 1 
60 a. 6118970 9.937531 I. 781439 10._ 0 

1--
1
--1----

LP~l'" ' CoIbIe. D.l". SIDe. D.l". .'" Tug. , 
s,u0 

Digitized by Google 



80" 
TANaBNTS, .lND COT.lNaINTS. 

~. 

, SIDe. D.l". Cosint'. D.l". Tang. D.l". Cotaog. , 
\ 

---------------
0 9.698970 3.65 9.937531 1.22 9.761439 4.87 10.238561 60 
1 .699189 3.63 .937468 1.22 .761731 4.87 .238269 59 
2 .699407 3.65 .937385 1.22 .762023 4.85 .237977 68 
3 .699626 3.63 .937312 1.23 .762314 4.87 .237686 57 
4 .6l1li844 3.63 .937238 1.22 .762608 4.85 .237394 66 
6 .700062 3.63 .937165 1.22 .762897 4.85 .237103 65 
6 .700280 3.63 .937092 1.22 .763188 4.85 .236812 64 
7 .7OOC98 3.63 .937019 1.22 .763479 4.85 .238521 53 
8 .700716 3.62 .1I3e846 1.23 .763770 4.85 .236230 62 
9 .700933 3.63 .936872 1.22 .764061 4.85 .235939 61 

10 .701161 3.62 .936799 1.23 .764352 4.85 .236648 60 
11 9.701268 3.62 9.936725 L22 9.764643 4.83 10.235367 49 
12 .70l685 3.62 .936652 1.23 .764933 4.85 .23S087 48 
13 .701802 3.62 .936578 1.22 .765224 4.83 .234776 47 
14 .702019 3.62 .936506 1.23 .765514 4.85 .234486 46 
16 .702236 3.60 .936431 1.23 .7658015 4.83 .234195 46 
16 .702452 3.62 .936357 1.22 .7000II5 4.83 .233905 44 
17 .702669 3.60 .936284 1.23 .766385 4.83 .233615 43 
18 .702885 3.60 .936210 ~1.23 .766676 4.83 .233325 42 
19 .703101 3.60 .936136 1.23 .766965 4.83 .233036 41 
20 .703317 3.60 .936062 1.23 .767256 4.83 .232746 40 
21 9.703533 3.60 9.935988 1.23 9.767546 4.82 10.232466 39 
22 .703749 3.68 .935914 1.23 .767834 4.83 .232166 38 
23 .703964 3.68 .935840 1.23 .768124 4.83 .231876 37 
24 .70079 3.60 .935766 1.23 .768414 4.82 .231586 36 
25 .704395 3.58 .935Il82 1.23 .768703 4.82 .231297 36 
26 .704610 3.58 .935618 1.25 .768992 4.82 .231008 34 
27 .704825 3.58 .935643 1.23 .769281 4.83 .230719 33 
28 .706040 3.57 .935469 1.23 .769571 4.82 .230429 32 
29 .705254 3.58 .935395 1.25 .7691l6O 4.80 .230140 31 
80 .705468 3.57 .935320 1.23 .770148 4.82 .229852 80 
31 9.705683 3.58 9.935246 1.25 9.770437 4.82 10.229663 29 
32 .705898 3.67 .935171 1.23 .770726 4.82 .229274 28 
33 .705112 3.67 .1I35aI7 1.25 .771016 4.80 .228985 27 
34 .706326 3.65 .935022 1.23 .771303 4.82 .228897 26 
36 .706539 3.67 .934948 1.25 .771692 4.80 .228408 25 
36 .706753 3.57 .934873 1.25 .771880 4.80 .228120 24 
37 .700967 3.65 .934798 1.25 .ml68 4.82 .237832 23 
38 .707180 3.65 .934723 1.23 .772467 4.80 • 237M3 22 
38 .707393 3.65 .9346411 1.25 .772746 4.80 .237256 21 
40 .707606 3.65 .934674 1.25 .773033 4.80 .226967 20 
41 9.707819 3.65 9.934499 1.25 9.773321 4.78 10.226679 19 
42 .708032 3.65 .934424 1.25 .773608 4.80 .226392 18 
43 .708246 3.65 .9343411 1.25 .773896 4.80 .226104 17 
44 .7064S8 .934274 .774184 .226816 16 
45 .708670 3.53 .934190 1.25 .774471 4.78 .225529 15 
46 .7Q1882 3.53 .934123 1.27 .774759 4.80 .225241 14 3.53 1.25 4.78 47 .709094 3.53 .934048 1.25 .775046 4.78 .224964 13 
48 .709306 3.53 .933873 1.25 .776333 4.80 .224667 12 
49 .70IIII18 3.53 .933898 1.27 .775621 4.78 .224379 11 
60 .708780 3.62 .933822 1.25 .775908 4.78 .224092 10 

51 9.7011941 3.53 9.933747 1.27 9.776195 4.78 10.223805 9 
62 .710153 3.52 .933671 1.25 .776482 4.77 .223518 8 
53 .710364 3.52 .933596 1.27 .776768 4.78 .223232 7 
54 .710575 3.62 .938520 1.25 .777655 4.78 .222946 6 
65 .710786 3.62 .938445 1.27 .777342 4.77 .222658 5 
66 .710D97 3.62 .933369 1.27 .777628 4.78 .222372 4 
57 .711208 3.52 .933298 1.27 .777915 4.77 .222085 3 
58 • 711419 3.60 .933211 1.27 .778201 4.78 .221799 2 . 
69 .711629 3.60 .933141 1.25 .778488 4.77 .221512 1 
60 11.711839 11.938066 9.778774 10.221226 0 

---------------, ColIne. D.1". SIDe. D.1". Cotaog. D.l". Tang. , 

120" 
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".18LB t.-LOQ.lIITBIIIC SINES, COSINES, 

, Sine. D.l". Coslne. D.l". Taug. D. l". Cotang. , 
I--------------

0 9.711839 3.62 9.933066 1. 27 9.17lm4 4.17 10. 221226 80 
1 . 712050 3. 60 .G32990 1.27 .779000 4.17 .220940 69 
2 . 712280 3.48 .932914 1.27 .779346 4.17 .220664 68 
3 .7l2469 3.60 .932838 1. 27 .779632 4.77 .220368 67 
4 .712679 3.60 .932762 1.28 .779918 4.76 .220082 66 
6 .7l2889 3.48 . 932686 1. 27 .780203 4.77 .219797 66 
6 .713098 3. 60 . 9326011 1. 27 . 7110489 4.77 . 219511 64 
1 .113308 3.48 .932633 1. 27 .7fII1l76 4.76 .219226 63 
8 •• 113617 3.48 .932457 1.28 .181080 4.77 . 218940 62 
9 .7l3726 3.48 .1132380 1. 27 .781346 4. 76 . 218654 61 

10 .713936 3.48 . 932304 1. 27 . 781631 4.76 .2183e9 60 
11 9.714144 3. 47 9. 932228 1. 28 9.781916 4.76 10.2~ 49 
12 .114352 3. 48 .932161 1. 27 .782201 4. 76 .217799 48 
13 . 714661 3.47 . 932075 1.28 .782486 4.75 .217514 47 
14 • 7147t19 3.48 . 931998 1. 28 . 782771 4. 76 .217229 46 
16 .714978 3.47 . 931921 1. 27 .783056 4. 76 .216944 45 
16 .715186 3. 47 .931845 1.28 . 783341 4.75 .216659 « 
17 • 716394 3. 47 . 931768 1.28 . 783626 4.73 .216374 43 
18 .715802 3. 45 .931691 1.28 . 783910 4.75 . 216090 42 
19 .7l6809 3.47 .931614 1.28 .784196 4.73 .215805 41 
20 . 718017 3.45 . 931537 1.28 .784479 4. 75 .215521 40 
21 9.716224 3.47 9.931480 1. 28 9.784764 4. 73 10. 215236 39 
22 .716432 3.45 .931383 1.28 .785048 4.73 .214962 38 
23 . 716639 3. 45 .931300 1.28 . 786332 4.73 . 214668 37 
24 . 716846 3.45 .931229 1.28 . 785616 4.73 . 214384 36 
25 .717063 3. 43 .931152 1.28 .785900 4. 13 . 214100 35 
26 .717259 3.45 .931075 1.28 .786184 4.73 . 213816 34 
27 .717466 3.45 .930998 1.28 .786468 4.73 .213532 33 
28 . 717673 3.43 . 930921 1.30 . 786752 4.73 .213248 32 
29 .717879 3.43 .930843 1.28 .787036 4.72 .212964 31 
30 .718085 3. 43 .930766 1. 30 . 787319 4. 73 . 212681 30 
31 9.718291 3.43 9.930688 1. 28 9.787803 4.72 10.212397 29 
32 . 718497 3.43 . 930611 1.30 .187886 4.73 . 212114 28 
33 .718703 3. 43 .930633 1. 28 . 788170 4.72 .211830 27 
84 .718909 3.42 .930466 1.30 .788453 4.72 . 211547 26 
35 . 719114 3.43 .930378 1. 30 . 788736 4. 72 .211264 25 
36 .719320 3. 42 .930300 1.28 .789019 4. 72 .210981 24 
37 .719625 3.42 .930223 1.30 . 789302 4.72 .210698 23 
38 .719730 3.42 .930145 L30 .189585 4.72 .210416 22 
39 .719935 3. 42 . 930067 1.30 .789868 4. 72 .210132 21 
40 . 720140 3.42 .929989 1. 30 .790151 4.72 . 209849 20 
41 9.720345 3.40 9. 929911 1.30 9.790434 4. 70 10.209566 19 
42 .720549 .929833 .790716 . 209284 18 
43 .720754 3. 42 .929755 1.30 .790999 4.72 . 209001 11 3.40 1. 30 4.10 « .720958 3.40 .929677 1. 30 . 791281 4.70 .208719 16 
45 .721162 3. 40 .929599 1.30 .791563 4.72 . 208437 15 
46 . 72U66 3. 40 .929521 1.32 .79l846 4. 70 . 208164 14 
47 .721670 3.40 .929442 1.30 . 792128 4. 70 .207872 13 
48 .721774 3.40 .929364 1.30 .792410 4. 70 . 207690 12 
49 . 721978 3. 38 . 929286 1.32 . 792692 4. 70 . 207308 11 
60 .722181 3.40 .929207 1. 30 . 792974 4. 70 .207026 10 
61 9.722385 3. 38 9. 929129 1. 32 9.793256 4. 70 10. 2067« 9 
62 .722588 3. 38 .929050 1.30 .793638 4. 68 .206462 8 
63 . 722791 3. 38 . 928972 1.32 .793819 4. 10 .206181 7 
64 .722994 .928393 .794101 . 205899 6 
66 .723197 3.38 .928315 1. 30 .794383 4. 70 .205617 6 
66 . 728400 3. 38 . 928736 1. 32 . 794664 4.68 .205336 4 
57 .723603 3. 38 .928657 1.32 .794946 4. 70 .205054 3 3. 37 1. 32 4.68 68 .123805 3. 37 .928578 1.32 . 196227 4. 68 .204773 2 
69 . 724007 3.38 .928499 1.32 . 795508 4. 68 .204492 1 
80 9.724210 9.928420 9. 196789 10. 204211 0 ------- ----- ---, Coslne. D.l". Sine. D.l". Cotang. D. l". Tang. , 
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21 
22 
23 
24 
25 
26 
37 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
311 
40 

41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

• .. - AND COTANGINTS. TANG '013, 

D.l". CosIne. D.l". Tang. __ . _1 __ . '_" I 

-- 9.795789 4. 68 
9. ~ 1.30 796070 4. 68 9 724210 3.37 v__ 1.32 : 796351 4. 68 

:. E~14 3.37 .928263183 1. 33 796632 4. 68 
.,.,., 3.37 •• 112811281.... 1.32 796913 4. 68 
724816 3. 35 vs 1. 32 : 797194 4. 67 

• 726017 3. 37 928025 1.32 .797474 4. 68 
: 725219 3.35 .927946 1.32 797755 4. 68 
• 725420 3. 37 • ~aZ 1. 33 • 798036 4. 67 
.725622 3. 35 v, .. '0' 1.32 793316 4. 67 
.72582372602, 3. 35 927708 1.32 : 798596 4. 68 

~ 3. 35 927629 1.33 9. 7lI8877 4. 67 
: 726225 3. 35 9. 927649 1. 32 799167 4. 67 

9.726426726626 3.33 927470 1.33 • 799437 4. 67 
3.35 : 927390 1. 33 : 799717 4. 67 

: 726827 3. 33 • 9273231~ 1. 32 .799997 4.67 
• 727f1rl 3. 35 • 927927151 1. 33 800277 4. 67 
.727228 3. 33 1.33 : 800557 4. 86 
.727428 3.33 '9271111 1.33 .800836 4.67 
.727628 3. 33 : 92699111 1.33 .801116 4. 67 
• 727828 3. 32 .9269 1 1. 33 .801396 4. 86 
• 72!Ml27 3.33 • 92683 1. 33 9.801675 4. 67 
.7'JJfJfJ!1 3. 33 9.926761 1.33 .801955 4. 86 

9:= ~= ·=~t t:: :=~ t: 
• ~ 3. 32 : ~!t 1.33 .8f1rl92 4.67 • ......... 3. 32 • _ .... 't 1. 33 .803072 4. 86 
• 729'J23 3. 32 '. ~O 1. 35 .803351 4. 86 · 72942J 3. 32 v...... 1. 33 .803630 4. 86 
.72962 3.32 926190 1.33 .803909 4.63 
·72982073OOl8 3. 30 : 926110 1.35 .8041tr1 4. 86 

3. 32 • 926029 1. 33 9. 804466 
:730217 3.30 9.925949 1.35 .804746 

9. 73fM7306tg 3. 30 • ~ 1.33 .8015023 
• 3. 30 '. ~7111 1.35 .806302 .730811 3.30...... 1.35.~ 
.731009 3 3.. ~ • ~1 1 .. gg '80680685137 
.731206 3.30 'M 1.35. '''''''''6 :~t= 3.28 :~ 1.35 '.~ 
.731799 3.= :925i22 1.35 ......... 

:~= ~28 1.35 9.~! 
9. 732390 3.28 9: = U~ : =;; 
• 732587 3. 28 • 924979 1. 37 • 808083

808361 .732784 3. 37 • 92~ 1.35 · = t~ ::. Ug :::as
193
16 

: 733373 3. 37 • 924864 1. 37 .809 71 .: ~~ .:= t~ ::=48 
• 733961 3. 37 : 924409 1. 35 9. 81002S 
: 734167 3. 37 9. 924328 1. 37 . 81m112 

9 734353 3. 37 • 924246 1. 37 • 810680 
: 734649744 3. 25 • 924164 1. 35 • 810857 
• 734 3. 25 .924083 1. 37 .811134 
.734939 3. 37 • 9292340091~ 1.37 .811410 
• 735135 3. 25 1. 37 .8116tr1 
735330 3. 25 923837 1. 37 .811964 

• 735525 3.23 923755 1. 37 .812241 
.735719 3.25 .923673 1.37 9.812517 735914 3.25 9.92359l 

11.7361011 -- - -_ ~:I-D --. 1-,,=-.ll-;;:: ... ft" I 
CosIne. D. I". BIDe. 

159 

14,'-

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

311 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
37 
26 
25 
24 
23 
22 
21 
20 



sao TABLE t.-LOCUIUTRKIC 81Nn. C08INES, 

. Sine. D.I". Cosine. 0.1", Tang. D.1". Cotang. 
-------- ------ ---

0 9.736109 3.23 9.923591 1.37 9.812517 4.62 10.187483 
1 .7a6303 3.25 .923509 1.37 .812794 4.60 .187206 
2 .736498 3.23 .923427 1. 37 .813070 4.62 .186930 
3 .736692 3.23 .923345 1. 37 .813347 4.60 .186653 
4 .736886 3.23 .923263 1. 37 .813623 4.60 .186377 
5 .737080 .923181 .813899 .186101 
6 .737274 3.23 .923098 1.38 .814176 4.62 .185824 
7 .737467 3.22 .923016 1.37 .8144.52 4.60 .185548 
8 .737661 3.23 .922933 1.38 .814728 4.60 .185272 3.23 1.37 4.60 9 .737855 3.22 .922851 1.38 .815004 4.60 .184996 

10 .738048 3.22 .922768 1. 37 .815280 4.68 .184720 
11 9.738241 3.22 9.922686 1.38 9.815555 4.60 10.18444.5 
12 .738434 3.22 .922603 1.38 .815831 4.60 .184169 
13 .738627 3.22 .922520 1. 37 .816107 4.58 .183893 
14 .738820 .922438 .816382 .183618 
15 .739013 3.22 .922355 1.38 .816658 4.60 .183342 
16 .739206 3.22 .922272 1.38 .816933 4.58 .183067 
17 .739398 3.20 .922189 1.38 .817209 4.60 .182791 
18 .739590 3.20 .922106 1.38 .817484 4.58 . l82516 
19 .739783 3.22 .922023 1.38 .817759 4.58 .182241 3.20 1.38 4.60 20 .739975 3.20 .921940 1.38 .818035 4.58 .181965 
21 9.740167 3.20 9.921857 1.38 9.818310 4.58 10.181690 
22 .740359 3.18 .921774 1.38 .818585 4.58 .181415 
23 .740550 3.20 .921691 1.40 .818860 4.58 .181140 
24 .740742 3.20 .921007 1.38 .819135 4.58 .180865 
25 .740934 3.18 .921524 1.38 .819410 4.57 .180590 
26 .741125 .921441 .819684 .180316 
27 .741316 3.18 .921357 1.40 .819959 4.58 .180041 
28 .741508 3.20 .921274 1.38 .820234 4.58 .179766 
29 .741699 3.18 .921190 1.40 .820508 4.57 .179492 
30 .741889 3.17 .921107 1.38 .820783 4.58 .179217 3.18 1.40 4.57 
31 9.742080 3. 18 9.921023 1. 40 9.821057 4.58 10.178943 
32 .742271 3.18 .920939 1.38 .821332 4.57 .178668 
33 .742462 3.17 .920856 1.40 .821606 4.57 .178394 
34 .742652 3.17 .920772 1.40 .821880 4.57 .178120 

I 
35 .742842 3.18 .920688 1.40 .822154 4.58 .177846 
36 .743033 3.17 .920604 1.40 .822429 4.57 .177571 
37 .743223 3.17 .920520 1. 40 .822703 4.57 .177297 
38 .743413 3.15 .920436 1. 40 .822977 4.57 .177023 
39 .743002 3.17 .920352 1. 40 .823251 4.55 .176749 
40 .743792 3.17 .920268 1.40 .823524 4.57 .176476 
41 9.743982 3.16 9.920184 1.42 9.823798 4.57 10.176202 
42 .744171 .920099 .824072 .175928 
43 .744361 3.17 .920015 1.40 .824345 4.55 .175655 3.15 1.40 4.57 44 .744550 3.15 .919931 1.42 .824619 4.57 .175381 
45 .744739 3.16 .919846 1. 40 .824893 4.55 .175107 
46 .744928 3.15 .919762 1.42 .825166 4.65 .174834 
47 .74.5117 3.15 .919677 1.40 .825439 4.57 .174561 
48 .74.5306 .919593 .825713 .174287 
49 .745494 3.13 .919508 1.42 .825986 4.65 .174014 
50 .745683 3.15 .919424 1.40 .826259 4.55 .173741 3.13 1.42 4.65 
51 9.745871 3.15 9.919339 1.42 9.826532 4.65 10.173468 
52 .74ti060 3.13 .919254 1.42 .826805 4.55 .173195 
53 .746248 .919169 .827078 .172922 
54 .746436 3.13 .919085 1.40 .827351 4.65 .172649 
65 .746624 3.13 .919000 1.42 .827624 4.65 .172376 
66 .746812 3.13 .918915 1.42 .827897 4.65 . 172103 
57 .746999 3.12 .918830 1.42 .828170 4.55 .171830 
58 .747187 3.13 91874.5 1. 42 .828442 4.53 .171658 
59 .747374 3.12 .918659 1. 43 .828715 4.65 .171285 
60 9. 747562 3.13 9.918574 1.42 9.828987 4.53 10.171013 

-------- ------ ---. Cosine. D.l" . Sine. D.I". Cotang. D.I", Tang. 
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69 
68 
57 
56 
65 
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53 
52 
61 
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49 
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4.5 
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39 
38 
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35 
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32 
31 
30 
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28 
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26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
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5 
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2 
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0 . 
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8&. T~N8RNT8 ~N I ' I ' • ClOUN8RNTS. 

1_ 8bJe. I D. 1". IT CosIne'~I' D 1" 145" o 9.7471162 --'~' TBDg. D.l" -~ : ~= t t: ~ = 1.42 9.-8281187-- -~. l
Cotang

.:.... -'-
3 .7.at23 3.12 .1I1B4IK 1.42 .8'WJ60 4.55 0.171013 60 
: .748310 3.12 .1Il83l8 1.43 .828532 4.63 .170740 59 

.74867 3.12 .1118233 1.42 .829805 4.55 .170t68 58 ~ .748683 3.10 .918147 1.43 .830077 4.63 .170195 57 

8 J: t~ ::= U~ := t~ :t=~ ~ 
IX .7WJ43 3.12 .1117891 1.42 .830893 4. 63 .169379 64 .7G429 3.10 .11178015 1.43 .831165 4. 63 .1611107 113 

97411615 3.10 .917719 1.43 .831437 4.63 .188835 62 := tlg ~::: ~: ~:: ~: := II 11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
'r1 
28 
29 
30 
31 
S2 
33 
34 
35 
36 
37 
38 
39 
40 

.750172 3.08 .917462 1.43 .832263 4.63 10.168019 '" 

.750358 3.10.1117376 1.43 .832525 4.63 .16774748 

.75Oli43 3.08 .1117290 1.43 .83lI796 4. 62 .167475 47 

.750729 3.10 .1I172Df 1.43 .833068 4. 63 .lano. 46 

.750914 3. 08 .917118 1.43 .833339 4. 62 .1661132 45 

.751099 3.08 .91'1002 1.43 .833611 4. 63 .166661 44 
• 751284 3. 08 • 9161146 1. 43 .83388lI 4. 62 .166389 43 

9.751469 3. 08 .1I168S8 1.45 .8341li4 4. 63 .166118 42 := t:: ~=:: ::: ~= t:: := li\ 
.752023 3.07 .916800 1.45 .834967 4. 62 10.16f.304 39 
.752208 3. 08 .916514 1.43 .8352S8 4. 62 .165033 38 
• 752392 3. 07 . 1116427 1. 45 • 835fOI 4. 52 164762 
• 762576 3. 07 • 916341 1. 43 .835780 4. 62 • 1 37 
• 752760 3. 07 • 916254 1. 45 • 836061 4. 52 : 1= = 
• 762944 3. 07 • 916167 1. 45 • 836322 4. 62 • 163949 34 
• 763128 3. 07 • 916081 1. 43 • 836593 4. 62 .163678 33 

9. 
753312

1 3. 07 • 915994 1. 45 • 836864 4. 62 • 163407 32 
• 153495 3. 05 9. 915907 1. 45 • 837134 4. 50 .163136 31 
• 753679 3. 07 • 915820 1. 45 9. 837405 4. 62 • 162800 30 
• 753862 3. 07 • 915733 1. 45 • 837675 4. 50 10. 162595 29 
• 7li4046 3. 07 • 915646 1. 45 • 83'1IM6 4. 62 • 162325 28 
• 764229 3. 05 • 9l1i559 1. 45 • 838lIl6 4. 50 .162Oli4 'r1 
.754412 3. 05 .916472 1.45 .838487 4. 62 .161784 26 
.764595 3. 05 .916385 1.45 .8367117 4. 50 .161513 25 
.764778 3. 05 .916297 1.47 .83tI027 4. 50 .161243 24 
.7li496O 3. IX! .916210 1.45 .839lI97 4. 50 .160973 23 

9. 755143 3. 05 . 915123 1. 45 . 839568 4. 62 • 16071X! 22 

:: I t:li ~== :::.:: ~lii := ~ 
.7S1i69O 3. IX! .914860 1.47 .841X178 4. 50 10.159892 19 
• 755872 3. IX! • 914773 1. 45 .,840648 4. 50 • 159622 18 
.756054 3. IX! .914685 1.47 .84OIIl7 4. 48 .l59352 17 
• 756236 3. IX! • 914598 1. 45 • 841187 4. 50 .l59063 
.756418 3, IX! .914510 1.47 .841457 4. 50 .158813 t: 
.7S6800 3.1X! .914422 1.47 .841727 4.50 .158543 14 
.756782 3. IX! .914334 1.47 .841996 4. 48 .158273 13 

III 9. 756963 3... .1114246 1.47 .8C1266 4. 50 .11l8OO4 12 
62 .7m44 3. 02 9.914158 1.47 .842535 4. 48 .1117734 11 
63 .7117326 3.1X! .914070 1.47 9.842805 4.50 .167465 10 
64 .7117607 3... .1113982 1.47 .843074 4. 48 10.157195 9 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

55 • 767688 3. .. • 913894 1. 47 • 843343 4. 48 .156926 :1 .,.,.. ... ..... .." . ...., •• . ..... , • 
• 71l805O 3. 02 .913718 1. 47 .843882 4. 50 • l56388 7 = . 71l82SO 3. 00 • 913630 1. 47 • 844151 4. 48 .' ~l~~ 6 
.71l84l1 3.02 .913li4l 1.48 .844420 4. 48 ......,.... 5 

60 9. 7118691 3. 00 • 913453 1. 47 .844689 4. 48 .lSIiS8O 4 

,_, _I __ 9.913365 1. 47 9' 8441158~1 4. 48 .l56311 ~ CosIneD ____ __ , _____ ,.845227 4.48 .11i5042 1 
c-- . . 1". I a.__ ,--=------: 10. 164773 1.... . I .......,. I D. I". Cota 1:-1 0 

13196· 13-11 161 

ng. D. I". , Taag. - , 
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T~BL. '.-IAHUaITB.IC 8INBS, COSINE8, 

1-: Sine. D.I". Cosine. D.l". Tang. D.l". Cotang. , 

9.758591 3.02 9.913365 1. 48 9.845227 4. 48 10.154773 60 
1 .758772 3.00 .913276 1.48 .845496 4.47 .154504 59 
2 .758952 3.00 .913187 1.47 .845764 4.48 .154236 58 
3 .759132 3.00 .913099 1.48 .846033 4.48 .153967 57 
4 .759312 .913010 .846302 .153698 56 

I 5 .759492 3.00 .912922 1. 47 .846570 4.47 .153430 55 
G . 759672 3.00 .9l2833 1. 48 .846839 4.48 .153161 54 3.00 1.48 4.48 1 .759852 2.98 .912744 1.48 . 847108 4. 47 .152892 53 
8 .760031 .912655 .847376 .152624 52 
9 .700211 3.00 .912566 1.48 .847644 4.47 .152356 51 

10 .760390 2.98 .912477 1.48 .847913 4.48 .152087 50 2.98 1.48 4.47 
11 9.760569 2.98 9.912388 1.48 9. 848181 4.47 10.151819 49 
12 .760748 . 9l2299 .848449 .151551 48 
13 .760927 2.98 .912210 1.48 .848717 4.47 .151283 47 
14 .761106 2.98 . 912121 1.48 .848986 4.48 . 15lO14 46 
15 .761~ 

2.98 .912031 1.50 .849254 4.47 .150746 45 
1G .761464 2.98 .911942 1.48 .849522 4.47 .150478 44 2.97 1.48 4.47 17 .761642 2.98 .911853 1.50 .849790 4.45 . 1502lO 43 
18 .761821 2.97 .911763 1.48 .850057 4.47 .149943 42 
19 .761999 2.97 .911674 1.50 .850325 4.47 .149675 41 
20 .762177 2.98 .911584 1. 48 .850593 4.47 .149407 40 

2 1 9. 762356 2.97 9.911495 1.50 9.850861 4.47 10.149139 39 
2'2 .762534 2.97 .911405 1.50 .851129 4.45 .148871 38 
23 .762712 2.95 .911315 1. 48 .851396 4.47 .148604 37 
24 .762889 2.97 .911226 1.50 .851664 4.45 .148336 36 
25 .763067 .911136 .851931 .148069 35 
20 .763245 2.97 .911046 1.50 .852199 4.47 .147801 34 
27 .763422 2.95 .910956 1.50 .852466 4.45 .147534 33 
28 .763600 2.97 .910860 1.50 .852733 4.45 .147267 32 
29 .763777 2.95 . 910776 1.50 . 853001 4.47 .146999 31 2.95 1.50 4. 45 30 . 703954 2.95 .910686 1.50 .853268 4.45 .146732 30 

31 9.764131 2.95 9.910596 1.50 9.853535 4. 45 10.146465 29 
32 .764308 2.95 .910506 1.52 .853802 4.45 .146198 28 
33 .764485 2.95 .910415 1. 50 .854069 4.45 .145931 27 
34 . 764662 2.93 .910325 1.50 .854336 4.45 .145664 26 
35 .764838 2.95 .910235 1.52 .854603 4.45 .145397 25 
36 .765015 2.93 .9lO144 1.50 .854870 4.45 . 145130 24 
37 .765191 2.93 . 910054 1.52 .855137 4.45 .144863 23 
38 .765367 

2.95 \ 
.909963 1.50 .855404 4.45 .144596 22 

39 .765544 2.93 .909873 1.52 .855671 4. 45 .144329 21 
40 .765720 2.93 .909782 1.52

1 

.855938 4.43 .144062 20 

41 9.765896 2.93 9.909691 1.50 9.856204 4.45 10.143796 19 

I 
42 .766072 .909601 .856471 .143529 18 
43 .766247 2.92 .9095lO 1.52 .856737 4. 43 .143263 17 2.93 1.52 I 4.45 44 .766423 2.92 . 909419 .857004 4.43 .142996 16 
45 .766598 .909328 1.52 .857270 .142730 15 2.93 I 1. 52 4.45 46 .766774 2.92 .909237 1.52 .857537 4.43 .142463 14 
47 .766949 2.92 .909146 1.52 .857803 4.43 .142197 13 
48 . 767124 2.93 .909055 1.52 .858069 4.45 .141931 12 
49 .767300 2.92 . 908964 1.52 .858336 4. 43 .141664 11 
50 .767475 2.90 .908873 1.53 .658602 4.43 .141398 10 

51 9.767649 2. 92 9.908781 1.52 9.858868 4.43 10.141132 9 
52 .767824 2.92 .908690 1.52 .859134 4.43 .140866 8 
53 .767999 2.90 .908599 1.53 .859400 4.43 .140600 7 
54 .768173 2.92 .908507 1.52 . 859f>66 4.43 . 140334 6 
55 .768348 2.90 .908416 1.53 .859932 4. 43 .140068 5 
56 .768522 2.92 .908324 1.52 .860198 4.43 .139802 4 
57 .768697 2.90 .908233 1.53 .860464 4.43 .139536 3 
58 .768871 2.90 .908141 1.53 . 860730 4.42 .139270 2 
59 .769045 2.00 .008049 1.52 .860995 4. 43 .139005 I 
60 9.769219 9.907958 9.861261 10.138739 0 

- - ------ ---
D. 1". 1 Cotang. , Cosine. D.r/. Sine. D.1". Tang. I 
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88· . 
, Sine. 

I----
0 9.769219 
1 .769393 
2 .769566 
3 .769740 
4 .769913 
5 .770087 
6 .770260 
7 .770433 
8 .770606 
9 .770779 

10 .770952 

11 9.77112& 
12 .771298 
13 .771470 
If .771643 
III .771815 
16 .771987 
17 .772169 
18 .772331 
19 .772&03 
20 .772675 

21 9.772847 
22 .773018 
23 •. 773190 
24- .773361 
2& .773&33 
26 .773704 
27 .773875 
28 .774046 
29 .774217 
30 .774388 

31 9.774558 
32 .774729 
33 .774899 
34 .775070 
35 .775240 
36 .775410 
37 .775580 
38 .775750 
39 .771i92O 
40 .776090 

41 9.776259 
42 .776429 
43 .776598 
44 .776768 
4Ii .7(6937 
46 .777106 
47 .777275 
48 .777444 
49 .777613 
50 .777781 

51 9. 777950 
52 .778119 
53 .778287 
54 .778455 
55 .778624 
56 .778792 
57 .778960 
68 .779128 
59 .77929Ii 
60 9.779483 

, Cosine. 

lHO 

. TA.NGENTS, .AND CO'fANGBNTS •. 
148' 

D.1". Cosine. D.1". Tang. 
-- ----- ---

2.90 9.907958 1.53 9.861261 
.907866 .861527 2.88 .907774 1.53 .861792 2.90 .907682 1.53 .862058 2.88 .907590 1.53 .862323 2.90 .907498 1.53 .862589 2.88 .907406 1.53 .862854 2.88 .907314 1.53 .863119 2.88 .907222 1.53 .863385 2.88 .907129 1.M .863650 2.88 .907037 1.53 .86391& 2.88 1.53 

2.88 9.90694& 1.55 9.864180 

2.87 .906852 1.53 .864446 

2.88 .906760 1.55 .864710 
2.87 .906667 1.53 .864975 

2.87 .908575 1.55 .865240 
2.87 • \106482 1.55 .865505 
2.87 .906389 1.55 .865770 
2.87 .1lO6296 1.53 .866035 
2.87 .906204 1.55 .866300 
2.87 .906111 1.55 .866564 

2.85 9.906018 1.55 9.866829 

2.87 .9IW;92Ii I.M .867094 

2.85 .905832 1.55 .8673&8 
2.87 .905739 1.117 .867623 

.9IW;645 .867887 2.85 .905552 1.55 .868162 2.85 .905469 1.55 .868416 2.86 1.55 
2.86 .905366 1.57 .868680 

.905272 .868lH5 2.86 .905179 1.55 .8611209 2.83 1.57 
2.85 9.905085 1.55 9.869473 
2.83 .904992 1.57 .869737 

2.85 .904898 1.57 .870001 

2.83 .904804 1.M .870265 
2.83 .904711 1.57 .870529 
2.83 .904617 1.57 .870793 
2.83 .904Il23 1.57 .871057 
2.83 .904429 1.57 .871321 

2.&' 
.904335 1.&7 .871685 

2.82 .904241 1.57 .871849 

2.83 9.904147 1.57 9.872112 

2.82 .904053 1.57 .872376 
2.83 .903959 1.58 .873640 

2.82 .903864 1.57 .872903 
2.82 .903770 1.57 .873167 

2.82 .903676 1.58 .873430 
.90358l .873694 2.82 .903487 1.57 .873957 2.82 1.58 

2.80 .903392 1.57 .874220 

2.82 .903298 1.58 .874484 

2.82 9.903203 1.58 9.874747 

2.80 .903108 1.57 .875010 

2.80 .903014 1.58 .875273 

2.82 .902919 1.58 .875537 

2.80 .902824 1.58 .875800 

2.80 .902729 1.58 .876063 

2.80 .902634 1.58 .876326 
.902539 .876b89 2.78 .902444 1.58 .876852· 2.80 9.902349 1.58 9.877114 

---
D.l". Sine. D.l". Cotang. 

D.1". Cotang. , 

4.43 10.138'139 60 
.13847~ 59 4.42 .138208 58 4.43 .137942 57 4.42 .137677 56 4.43 .137411 M 4.42 .137146 64 4.42 .136881 53 4.43 .136615 62 4.42 .136350 III 4.42 .13608& ISO 4.42 

4.42 10.13&820 (9 
4.42 .135555 48 
4.42 .13&290 47 

4.42 135025 46 
4.42 .134760 4Ii 
4.42 .1'W495 44 

4.42 .134230 43 
4.42 .133965 42 
4.40 .133700 41 

4.42 .133436 40 

4.42 10.133171 39 
4.40 .132906 38 
4.42 .132642 37 
4.40 .132377 36 

.132113 3& 4.42 .131848 34 4.40 .131584 33 4.40 
4.42 .131320 32 

' .l3l055 31 4.40 .130791 30 4.40 
4.40 10.130527 29 
4.40 .130263 28 
4.40 .l29999 27 
4.40 .12973:> 26 
4.40 .l29471 2& 
4.40 .l29207 24 

4.40 .l28943 23 
4.40 .123679 22 
4.40 .128415 21 
4.38 .128151 20 

4.40 10.127888 19 

4.40 .127624 18 
4.38 .127360 17 
4.40 .127097 16 
4.38 .l26833 15 
4.40 .126570 14 

.l26306 13 4.38 .l26043 12 4.38 
4.40 .12&780 11 
4.38 .125516 10 

4.38 10.12&2&3 9 

4.38 .124990 8 
4.40 .124727 7 

4.38 .l24463 6 
4.38 .l242OO 5 
4.38 .l23937 4 
4.38 .123674 3 

.123411 2 4.38 .123148 1 4.37 10.122886 0 -D.l". Tang. , 

53· 
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87° 
TABLE '.-L04u.aITRIIICl SI!lfBS, ClOSI!IfB8, 

, 
~I~II CosIne. 

D.1". Tang. 1 D.1"·1 Cotang. , I 

0 9.779463 2 80 9.902349 1.60 9.877114 4 38 10.122886 60 
1 .902253 1.58 .122623 59 
2 .902158 1.58 .l2236O 58 
3 .902063 1.60 .122097 57 
4 .901967 1.58 .121835 56 
5 .901872 .121572 65 
6 .901776 1.60 .121309 64 1.58 7 .901681 1.60 .121047 53 
8 .90l585 1.58 .120784 52 
9 .901490 1.60 .120522 51 

10 .901394 1.60 .120259 50 

11 9.781301 2.78 9.901298 1.60 9.880003 4.37 10.119997 49 
12 .781458 2.77 .901202 1.60 .880265 4.38 .119735 48 
13 .781634 .901106 .880628 .119472 47 
14 .781800 2.77 .901010 1.60 .880790 4.37 .119210 46 2.77 1.60 4.37 16 .781966 2.77 .900914 1.60 .881052 4.37 .1l8948 45 
16 .782132 .900818 .881314 .118686 44 
17 .782298 2.77 .900722 1.60 .881577 4.38 .1l8423 43 
18 .782464 2.77 .900626 1.60 .881839 4.37 .118161 42 
19 .782630 2.77 .900529 1.62 .882101 4.37 .117899 41 
20 .782796 2.77 .900433 1.60 .882363 4.37 .117637 40 2 6 1.60 437 
21 9.900337 1.62 9. .117375 39 
22 .900240 1.60 .117113 38 
23 .900144 1.62 .116852 37 
24 .900047 1.60 .116690 36 
25 .899961 .116328 35 
26 .899864 1.62 .116066 34 1.62 27 .899757 1.62 .115804 33 
28 .899660 1.60 .115543 32 
29 .899564 1. 62 .115281 31 
30 2.75 .899467 1.62 4.37 .115020 30 

31 9.784612 2.73 9.899370 1.62 9.885242 4.37 10.114758 29 
32 .784776 2.75 .899273 1.62 .885504 4.35 .114496 28 
33 .784941 2.73 .899176 1.63 .885766 4.35 .114235 27 
34 .766105 .899078 .886026 .113974 26 
35 .785269 2.73 .898981 1.62 .886288 4.37 .113712 25 
36 .785433 2.73 .898884 1.62 .886649 4.35 .113451 24 2.73 1.62 4.37 
37 .786697 2.73 .898787 1.63 .886811 4.35 .113189 23 
38 .785761 2.73 .898689 1.62 .887072 4.35 .112928 22 
39 .785925 2.73 .898592 1.63 .887333 4.35 .112667 21 
40 .898494 1.62 .ll2406 20 

41 9.898397 1.63 9. .112145 19 
42 .898299 1.62 .111884 18 
43 .898202 .111622 17 
44 .898104 1.63 .111361 16 
45 .898006 1.63 .111100 16 
46 .897908 1.63 .110839 14 1.63 47 .897810 1.63 .110579 13 
48 .897712 1.63 .110318 12 
49 .897614 .110057 11 
50 .787720 .897516 1.63 .890204 .109796 10 2.72 1.63 4.35 
51 9.787883 2.70 9.897418 1.63 9.890466 4.33 10.109535 9 
52 .788045 .897320 .890725 .109275 8 
53 .788208 2.72 .897222 1.63 .890986 4.35 .109014 7 
64 .788370 2.70 .897123 1.66 .891247 4.35 .108753 6 
66 .788532 2.70 .897025 1.63 .891607 4.33 .108493 5 
56 .788694 2.70 .8l16li26 1.66 .891768 4.35 .108232 4 
57 .788856 2.70 .896828 1.63 .8Il2028 4.33 .107972 3 2.70 1.66 4.35 58 .789018 2.70 .8lI6729 1.63 .882289 4.33 .167711 2 
59 .789180 .896631 .892549 .107451 1 
60 9.896632 1.66 9. .107190 0 

1--;- ------
Blne. D.I". e TIIIIg. 

, 
---
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as· 
, 

8JDe. -
0 1."188SG 
1 • '18tIIICM 
2 .788665 
3 .789827 
4 .7lIIIII88 
5 .790149 
8 .790310 
7 .790111 
8 .790632 
9 .790793 

10 .7lI0II54 
11 1.7911111 
12 .7012711 
13 .701438 
14 .791IiII6 
15 .7917117 
18 .791917 
17 .7II'JA1r1 
18 • '192237 10 .7U197 
10 • 792657 
21 I. 711'1716 
21 • 'l9'J876 
23 .7OIICIIIi 
24 .703195 
25 .7113354 
16 .703S14 
27 .7Ila673 
28 .7Q1832 
29 .7Il3OO1 
30 .704l6O 
31 1.7IN308 
32 .704467 
33 .704626 
at .7114'184 
35 .704042 
36 .706l01 
37 • 'l1I5259 38 .705f17 
30 .7956711 
40 .7lIIi733 

I 

'" 1.'/96891 
42 .70804II 
43 .7118206 .. .706364 
411 .7116521 , 46 .706670 

I 47 .701816 
48 .7I11III83 
411 .7071IiO 
110 .7'11307 

I 61 9.707464 
62 .707821 
63 .707777 

I 54 .7117034 
I 65 .7lI809l 
I 66 .7118247 

67 .7IIIN03 
118 .708lI80 
69 .7W116 
80 9. 7l1li872 
, CoeIne. 

18S' 

'1'.08 .... AND OO'I'.o8D'l'L 

D.I". CG8IDe. D.l". 

2.70 1.886Il32 1.65 
2.68 .8116433 1.63 .8863315 2.70 .896236 1.65 
2.68 .896137 1.65 
2.68 .8118038 1.65 
2.68 .8116939 1.65 
2.68 .896840 1.65 
2.68 .8115741 1.65 
2.68 .8II584l 1.87 
2.68 .1186542 1.65 
2.68 1.65 
2.67 9.885443 1.67 
2.68 .896343 1.65 
2.67 .8115244 1.65 .81151411 2.68 .89I504Ii 1.67 
2.67 .1IININIi 1.67 
2.67 .8N146 1.65 
2.67 .8H148 1.67 
2.67 .884648 1.67 
2.67 .8114548 1.67 
2.65 1.67 
2.67 9.89M48 L67 
2.65 .89C148 L67 
2.67 .8SH246 1.67 
2.65 .8INl46 L67 
2.67 .894CM6 1.67 .893846 2.65 .811a846 1.67 
2.65 .8tI37411 1.68 
2.65 .8t3645 1.67 
2.65 .8m6H 1.68 
2.63 1.67 
2.65 9.11934H 1.68 .8Il3343 2.65 .8t111243 1.67 
2.63 .8931411 1.68 
2.63 .89aOO 1.68 
2.65 1.68 
2.63 .8112940 1.68 
2.63 .811Z8311 1.67 .8VZ139 2.63 .812638 1.68 
2.63 .8f12536 1.70 
2.63 1.68 

9.89243Ii 2.63 1.68 
2.62 .8112334 1.68 
2.63 .8112233 1.68 
2.62 .8112132 1.70 
2.63 .8II'JmO 1.68 .8OJ.1I29 2.62 .801327 L70 
2.62 .8OJ.716 1.68 
2.62 .8OJ.824 1.70 
2.62 .801Ii23 1.68 
2.62 1.70 
2.62 9.801421 1.70 
2.80 .8111319 1.711 
2.62 .891217 1.70 
2.62 .8OJ.1111 1.70 
2.60 .8OJ.013 1.70 
2.60 .800911 1.70 
2.62 .89080II 1.70 .8fM1107 2.60 .890606 1.70 
2.80 9.8IIOIi08 1.70 

D.1". Sine. D.l". 
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Tang. 

1.8811810 
.8113070 
.893331 
.8m691 
.81138S1 
.8INl11 
.89CI72 
.894632 
.894892 
.8115152 
.8964l2 

0.896672 
.8861:'12 
.896UD 
.8964112 
.8967l2 
• 1III8II'1l 
.8II'I23l 
.1ltI7491 
.1J077111 
.888010 

9. 8118270 
.8II8IS3O 
.8118789 
.8Il9040 
.889308 
.89111i68 
.8888'11 
.9OOIB7 
.900346 
.900605 

9.Il00864 
.001124 
.901383 
.901642 
.001001 
.902180 
.902410 
.902679 
.9021138 
.1MXn07 

9.9034Ii6 
.9CXI714 
.903073 
.904232 
.9044111 
.9047110 
.906008 
.90S267 
.1106526 
.90678Ii 

9.908043 
.1ICl6.'Q 
.1I06fi8O 
.806810 
.9071117 
.907336 
.907584 
.9078Ii3 
.908111 

9.908368 

Cotug. 

D.l". CotaDc· 
, 

4.33 10.107190 80 
4.36 .106900 59 

.106669 68 4.33 .106409 67 4.33 .106149 66 4.33 .106889 65 4.35 .106828 54 4.33 .105368 63 4.33 .106108 62 4.33 .1041148 111 4.33 .1041i88 110 4.33 
4.33 10.10G28 40 
4.33 .11M068 48 
4.33 .10lI808 47 

.103548 (8 4.33 .103288 411 4.32 .103029 .. 4.33 .1027611 43 4.33 .1021i09 411 4.33 .102249 '" 4.32 • 101880 • 4.33 
4.33 10.101730 30 
4.32 .101470 as 
4.33 .101211 37 
4.32 .100II51 38 
4.33 .100692 aa 

.100432 at 4.32 .100173 33 4.33 .089913 32 4.32 .0118654 31 4.32 .0911895 30 4.32 
4.33 10.090135 29 

.098876 28 4.32 .098617 27 4.32 .098368 16 4.32 .098090 25 4.32 
4.33 .0lI7840 24 
4.32 .0117580 23 

.097321 21 4.32 .0117062 21 4.32 .096803 20 4.32 
10.096544 111 4.30 

4.32 .096286 18 
4.32 .096027 17 
4.32 .095768 111 
4.32 .096Ii09 16 

.09&250 14 4.30 .0941192 II 4.32 .094733 12 4.32 .094474 11 4.32 .0D4216 10 4.30 
4.32 10.093957 9 
4.30 .0936118 8 
4.32 .093H0 7 
4.30 .093181 6 
4.32 .0II2II23 6 
4.30 .09'J664 4 
4.32 • 09'.H06 3 

• 09'Jl47 2 4.30 .0818811 1 .. 30 IO,cm081 0 

D.l". Tang. , 

al·, 
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T.lBLB t.-LCHIMUTII .u: SINBS; COSINI8 

~ D~ • 

.0 
_._. ~ CosIne. D.l". Tang. 

o 
1 
2 
3 
4 
IS 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9.798872 
.799028 
.799184 
799339 

.799496 

.799651 

.799806 

.799962 

.800117 

.800272 

.Il00427 
9.800582 
.800737 
.~ 
.801047 
.801201 
.801356 
.801511 
.801665 
.801819 
.801973 

9.802128 
.802282 
.802436 
.802589 
.802743 
.802897 
.803050 
.803204 
.803357 
.803511 

31 9.803tl6f 
32 .803817 
33 .803970 
34 .804123 
35 .804276 
36 .804428 fi .804581 

39 := 
40 , .805039 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 
62 
63 
154 
55 
58 
67 
58 
$9 
00 

9.805191 
.805343 
.805496 
.805647 
.805799 
.805961 
.806103 
.806254 
.806f06 
.806557 

9.806709 
.806860 
,807011 
.807163 
.807314 
.807465 
.807615 
.807766 

0:: 

2.00 
2.00 
2.58 
2.00 
2.00 
2.58 
2.00 
2.58 
2.58 
2.58 
2.58 
2.58 
2.58 
2.58 
2.67 
2.58 
2.58 
2.67 
2.67 
2.57 
2.58 
2.57 
2.57 
2.55 
2.57 
2.57 
2.55 
2.67 
2.55 
2.57 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.53 
2.55 
2.53 
2.53 
2.53 
2.53 
2.53 
2.53 
2.63 
2.62 
2.53 
2.52 
2.63 
2.52 
2.62 
2.53 
2.62 
2.52 
2.50 
2.52 
2.52 
2.50 

9.890503 
.890400 
.8902118 
.890196 
.890093 
.889990 
.889888 
.889785 
.889682 
.889579 
.88IK77 

9.889374 
.888271 
.889168 
.889064 
.888961 
.888858 
.888755 
.888651 
.8885t8 
.888444 

9.888341 
.888237 
.888134 
.888030 
.887926 
.887822 
.887718 
.887614 
.887510 
.887406 

9.887302 
.887198 
.887093 
.8861189 
.886885 
.886780 
.886676 
.886571 
.886466 
.886362 

9.886257 
.886152 
.886047 
.885942 
.885837 
.885732 
.885627 
.885522 
.885416 
.885311 

9.885205 
.885100 
.~ 
.884889 
.884783 
.884677 
884672 
8844116 

.1!84300 
9.884254 

1.72 
L70 
1.72 
L70 
1.72 
L70 
1.72 
1.72 
1.72 
1.70 
1.72 
1.72 
1.72 
1.73 
1.72 
1.72 
1.72 
1.73 
1.72 
1.73 
1.72 
1.73 
1.72 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.76 
L73 
1.73 
1.75 
1.73 
1.76 
1.75 
1.73 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.77 
1.75 
1.77 

9.Q369 --~-
• 908628 4. 32 10.091631 
.908886 4. 30 .091372 
.909144 4.30 .091114 
• 909402 4.30 .090856 
• 909600 4. 30 .000598 
909918 4. 30 .090340 

.910177 4.32 .090082 

.910435 4.30 .089823 

.910693 4.30 .M1565 

.910951 4.30 .089307 
9.911209 4. 30 .088049 
.911467 4.30 10.0811791 
.911725 4.30 .088-533 
.911982 4.28 .088276 
.912240 4.30 .088018 
.912498 4.30 .087700 
.912756 4. 30 .087502 
.913014 4. 30 .087244 
.913271 4.28 .08eIIII6 
.913529 4.30 .086729 

9.913787 4. 30 .086471 
.914044 4.28 10.1116213 
.914302 4. 30 .085966 
.914560 4. 30 .085698 
.914817 4.28 .085440 
.915076 4. 30 .085183 
.915332 4. 28 .084925 
.9l559O 4.30 .084668 
.9l5847 4. 28 .084410 
.916104 4. 28 .084153 

9.916362 4.30 .083896 
.916619 4.28 10.083638 
.918877 4.30 .083381 
.917134 4.28 .085123 
.917391 4.28 .082866 
.917648 4.28 • 082Ii09 
.917906 4.30 .1112352 
.918163 4.28 .M2094 
.918420 4.28 .081837 
.9l8677 4.28 .081580 

9.918934 4.28 .081323 
.919191 4.28 10.081066 
.919448 4.28 .08IJl09 
.919705 4.28 .080552 
.919962 4.28 .080296 
.920219 4.28 .080038 
• 920476 4.28 .4119781 
.920733 4. 28 .0'111524 
.920990 4.28 .079267 
.921247 4. 28 .0'/9010 

9.921503 4. 27 .0'/8753 
.921700 4.28 10.078497 
922017 4. 28 .078240 
922274 4.28 .077983 
922630 4. 27 .077726 
922787 4. 28 .077470 
923044 4. 28 .077213 
923300 4.27 .076966 

· 923557 4.28 .076700 

1.75 
1.77 
1.75 
1.77 
1.77 
1.75 
1.77 
1.77 
1.77 I 9.923814 4.28 .076443 

D.~!': j c;---- -~-.~ .~ . 10.076186 
I tang. D.l" 
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49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
6 
4 
3 
2 
1 
o 

10° 



~. T.&N81XTS AND r I • -OOT.&N&BNTS 

~_- 1 ..... 11 ..... 1 II • • ... II---=-=-==-:- ang. I D. 1". I 1 1 o II. 8118061- 11------':'" D. 1". T ~ .0218 2.62 11.884264 1 .1~lI.i_~.,.,4~...:.:.:...:...~-~CO~taDg~.: .. J---'.' 
3 .801368 2.50 S8414S .77 II ........ -• .808Ii19 2.62 .884042 1.77 .924070 4.27 10.076186 60 
.. • 808669 2. 50 .883936 L 77 • 9243'Z1 4. 28 • 075930 5 
: ...... ... ._ L" ._ ." .m....: 

.8081169 2. 50 .883723 L 77 .1124840 4. 28 .075417 57 ~ .8011119 2.50 .883617 1.77 .1l2SOII6 4.'Z1 .075160 56 

10
9 

:= ~~ := U~ :: g~ :~= ~ .1OIIi6Il 2.50 .883297 1.78 .92S865 4.27 .074391 53 
II. 8011718 2. 48 .883191 1.77 1126122 4. 28 .074135 62 
.80II8II8 2.50 9.8Il3OIM 1.78 926378 4.27 .073878 51 
.810017 2. 48 .882977 1.78 9.1l286.'U 4. 'Z1 .073622 50 11 

12 
18 
14 
15 
16 
17 
18 
19 
:ao 
21 
22 
28 
24 
25 
26 
27 • 29 
30 
81 
82 
88 
34 
35 
36 
87 
88 
89 
40 

.810167 2.50 .882871 1.77 926890 4.27 10.073366 

.810116 2.48 .882764 1.78 .927147 4.28 .073110 

.810481i 2. 48 .882657 1. 78 .927400 4. 'Z1 .072853 

.810614 2. 48 .882IiSO 1.78 • 927659 4. 'Z1 .0'12&97 

.810763 2, 48 .882443 1. 78 • 927915 4. 'Z1 .072341 
; 810812 2. 48 .882335 1. 78 .928171 4, 27 • 0'1208Ii 
.811061 2. 48 .8822211 1. 78 .928427 4. 27 .071829 

9; 811210 2.48 • 882121 ~.80 78 • ~ t! : ~31763 
.811358 2.47 9.882Ol4 • ........... 4.27 .071060 
.811507 2. 48 .881907 1. 78 II. 929196 
.81161i1i 2. 47 .881799 1,80 .929462 4. 27 10. 07Il104 
• 811804 2. 48 .881692 1. 78 .929708 4. 27 • 070Ii48 
.811962 2.47 .881584 1.80 .929964 4.27 .070292 
• 812100 2. 47 .881477 L 78 • 93m2O 4. 27 .070036 
.8l2248 2. 47 .881369 1.80 • Il00475 4. 25 .0118780 
.8l2396 2. 47 .88l261 1.80 .930731 4.27 .068625 
.812M4 2. 47 .881153 1. 80 .1130967 4. 27 • 069269 

9, 812692 2. 47 .881046 1 l' 78 : !!!1~ ~ 27 • 068013 
.8l284O 2.47 1I.88OIIGI8 .80 ........ ...27 .068757 
.812988 2. 47 .880830 1.80 II. 93171iS 4.27 .068S01 
.813135 2.45 .880122 1.80 .932010 4.25 10.068245 
.813283 2. 47 .880613 1.82 • 932266 4. 27 • 067lI90 
.813430 2. 45 .880605 1.80 .932622 4. 27 .067734 
.813578 2. 47 .88IB97 1.80 .1132778 4. 'Z1 .067478 
.8l3725 2. 45 .880089 1.80 • 933m3 4. 25 .067222 
.813872 2. 45 .880180 1.82 • 933289 4. 'Z1 .066967 
.814019 2. 45 .880072 I 1.80 .933545 4. 'Z1 .066711 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
89 
88 
87 
36 
35 
34 
33 
82 
31 
30 
29 
28 
'Z1 
26 
25 
24 
28 
22 
21 
20 9. 814166 2. 45 .879963 1.82 .933800 4. 25 .066455 

.814313 2. 45 II. 8796M 1. 80 • 934056 4. 'Z1 .066200 
• 814460 2. 45 .879746 1.82 9.934311 4. 25 .066944 
.814607 2.45 .879637 1.82 .934567 4.'Z1 10.065889 19 
.814753 2. 43 .879529 1.80 • 934822 4. 25 • 066433 18 
.814900 2.45 .879420 1.82 .935078 4.'Z1 .066178 17 
• 81S046 2. 43 .879311 1. 82 • 935333 4. 25 .064922 16 
• 816193 2. 45 • 87lI202 1. 82 • 1136589 4. 27 .064667 15 
.815339 2. 43 .87lI083 1.82 .1l3Ii844 4. 2Ii .064411 14 
.8l1i485 2. 43 .8781184 1. 82 .ll36loo 4. 27 • 064156 13 

51 9. 815632 2. 45 .878876 1.82 .1I3635Ii 4.2Ii • 063900 12 
62 • 81Ii778 2. 43 II. 878766 1.82 • 936611 4. 27 • 063545 11 
:: • ..- ... ..-- L80 .- ." ....... liS .816069 2. 42 .8781i47 1.82 .1137121 4. 25 10. 063134 9 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

.816215 2.43 .878438 1.82 .937277 4. 27 .062879 8 
Ii6 .816361 2. 43 .878328 1. 83 .1137632 4. 25 .062623 Ii ...... ... .-. La ...... ." ....... ' 
.. .8IIe ... ."".. LlO ...... ." ......1 
60 • 816796 2. 43 • 877999 1.83 Il38396 4.27 .061858 4 

!~._ ... .:= tll .= a := · • I CosIne. I D. 1" I __ 9,939163 4. 2Ii .06l0G2 l 
i1lO_.;-,--_:..l.::":~'L I~BIDe.~J~D~.l ~"~.JE I~~~~~ ~00Il837 0 . I CotaDg. I D. 1".. TaD&- .-__ L.-__ ...1._...! 
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TABU t.-LOGAlUTllJIICl IDIIIS, ClOSINBS, 

. SJne. D.1" • CosIne. D.l". TaDg. D.1". CotaDg. , 
------------

0 9.816943 2.42 9.877780 1.83 9.939183 4.26 10.060837 60 
1 .817088 2.42 .fmt/lO 1.83 .939418 4.25 .000682 69 
2 .817233 2.43 .fml56O 1.83 .939673 4.25 .060327 68 
3 .817379 2.42 .fm4liO 1.83 .939928 4.26 .060072 57 
4 .817524 2.40 .fm340 1.83 .940183 4.27 .069817 66 
5 .817668 2.42 .877230 1.83 .940439 4.26 .0Il9II61 55 
6 .817813 2.42 .fm12O 1.83 • !H06II4 4.26 .01l8I06 64 
7 .817968 2.42 .877010 1.85 .9401149 4.26 .0&9061 63 
8 .818103 2.40 .876899 1.83 .94J204 4.26 .0II87i6 52 
9 .8l8247 2.42 .876789 1.85 .941459 4.23 .0Ii8541 51 

10 .8183112 2.40 .876678 1.83 .941713 4.26 .0Ii8287 60 
11 9.8l8636 2.42 9.876Il68 1.85 9.9411N18 4.26 to.OIi8032 49 
12 .818681 2.40 .879457 1.83 .942223 4.26 .007777 48 
13 .818325 2.40 .876347 1.85 .942478 4.26 .007522 47 
14 .8l81169 2.40 .876236 1.85 .942733 4.26 .007267 46 
15 .819113 2.40 .876125 1.85 .942988 4.25 .007812 45 
16 .819257 2.40 .876014 1.83 .943243 4.25 .0Ii6757 44 
17 .819401 2.40 .875904 1.85 .943498 4.23 .0Ii8/l02 U 
18 .819645 2.40 .876793 1.85 .943752 4.25 .066248 42 
19 .819689 2.38 .876682 1.85 .Il44007 4.26 .065993 41 
20 .819832 2.40 .875571 1.87 .944262 4.25 .055738 40 
21 9.819976 2.40 9.875459 1.85 9.944517 4.23 10.055483 39 
22 .820120 2.38 .876348 1.85 .944771 4.26 .055229 as 
23 .820263 2.38 .875237 1.85 .94Ii026 4.26 .054974 87 
24 .820406 2.40 .875126 1.87 .945281 4.23 .054719 86 
25 .820550 2.38 .875014 1.85 .945635 4.25 .0Ii4465 85 
26 .820693 2.38 .874903 1.87 .945790 4.25 .054210 M 
27 .820836 2.38 .874791 1.85 .946045 4.23 .0639Ii5 33 
28 .820979 2.38 .874680 1.87 .9462119 4.26 .063701 B2 
29 .821122 .874568 .946554 .05M46 31 
30 .821265 2.38 .874466 1.87 .946808 4.23 .053192 80 2.87 1.87 4.25 
31 9.821407 2.38 9.874344 1.87 9.947863 4.25 10.062937 29 
32 .821550 2.38 .874232 1.85 .947318 4.23 .052682 28 
33 .821693 .874121 .947572 .002428 27 
M .821835 2.37 .874009 1.87 .947827 4.25 .052173 26 
85 .821977 2.37 .873896 I.SS .9C8081 4.23 .051919 25 
36 .822120 2.38 .873784 1.87 .948335 4.23 .051665 24 
37 .822262 2.37 .873672

1 

1.87 .948590 4.25 .051410 23 
38 .822404 2.37 .873560 1.87 .948844 4.23 .051166 22 
39 .822546 2.37 .873448 , 1.87 .949099 4.25 .050901 21 2.37 I.SS 4.23 40 .822688 2.37 .873335 1.87 .949353 4.25 .0Ii0647 20 

41 9.822830 2.37 9.873223 1.SS 9.949608 4.23 10.050392 19 
42 .822972 .873110 ~949862 .050138 18 
43 .323114 2.37 .872998 1.87 .950116 4.23 .049884 17 
44 .323255 2.35 .872885 I.SS .950371 4.25 .049629 16 
45 .323397 2.37 .872772 I.SS .950625 4.23 .049375 15 
46 .323539 2.37 .872659 1.SS .950879 4.23 .049121 14 
47 .823680 2.35 .872547 1.87 .961133 4.23 .048867 13 
48 .823821 2.35 .872434 LSS .961388 4.25 .043612 12 
49 .323963 2.37 .872321 I.SS .961642 4.23 .048358 11 
60 .824104 2.35 .872208 I.SS .961896 4.23 .048104 10 2.35 I.SS 4.23 
51 9.824245 2.35 9.872095 1.90 9.962150 4.25 10.047850 II 
62 .824386 2.35 .871981 1.SS .962405 4.23 .047595 8 
sa .824527 .871868 .952659 .047341 7 
64 .824668 2.35 .871755 1.SS .952913 4.23 .047087 6 
55 .824808 2.33 .87100 1.90 .9S3167 4.23 .046833 5 
66 .824949 2.35 .871528 I.SS .953421 4.23 .046579 4 
57 .825090 2.35 .871414 1.90 .953676 4.23 .046325 3 sa .825230 2.33 .87l301 1.SS .953929 4.23 .046071 2 
69 .825371 2.35 .871187 L90 .954183 4.23 .04S817 1 
60 9.825511 2.33 9.871073 1.90 9.954437 4.23 10.045S63 0 

--------
""(~ CosIne. D.l". Blne. D.1". Cotang. D.1". Tang. . 

., .8-
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D· 
, Stne. 

-----
0 9.825511 
1 .825651 
2 .825791 
3 .825931 
4 .826071 
5 .826211 
6 .826351 
7 .1126491 
8 .826631 
9 .826770 

10 .826910 
11 11.827049 
12 .827189 
13 .827328 
14 .827467 
15 .827606 
16 .827745 
17 .827884 
18 .828023 
19 .828162 
20 .828301 
21 11.8284311 
22 .828578 
23 .828716 
24 .828855 
25 .828993 

.26 .829131 
27 .8292611 
28 .829407 
29 .829545 
30 .829633 
31 9.82982l 
32 .829959 
33 .330097 
34 .830234 
35 .830372 
36 .830009 
37 .830646 
38 .830784 
39 .830921 
40 .• 831058 
41 9.831195 
42 .831332 
43 .8314611 
44 .831606 
45 .831742 
46 .831879 
47 .832015 
48 .832162 
49 .832288 
60 .832425 
51 9.832561 
52 .8326117 
53 .832833 
54 ;832969 
55 .833100 
56 .833241 
57 .833377 
68 .83a512 
59 .833&48 
60 8.833783 
, Caslne. 

t.a 0 

. TANGIN'f8.· AND COTANGBNTS. 

D.l": Cosine. D.l". Tang. ----- '--- ---
2.33 9.871073 1.88 9;954437 
2.33 .870960 1.90 .954691 
2.33 .8m146 1.90 .954946 
2.33 .870732 1.90 .955200 

2.33 .870618 1.90 .955454 
2.33 .870504 1.90 .955708 
2.33 .8~ 1.90 .955961 

•87:m6 .956215 2.33 .tr1 61 1.92 .9564611 2.32 1.90 
2.33 .870047 1.90 .956723 
2.32 .869003 1.92 .956977 

2.33 1I.8698l8 1.110 9.957231 
2.32 .869704 1.92 .957485 
2.32 .869589 1.92 .9577311 

.869474 .9571193 2.32 .869360 1.110 .958247 2.32 1.92 
2.32 .8611245 1.92 .Il58500 

.869130 .958754 2.32 .8611016 1.92 .959008 2.32 1.92 
2.32 .868900 1.82 .959262 

2.30 .868785 1.112 .9511516 

2.32 9.868670 1.92 11.9597611 
2.30 .868556 1.92 .960023 
2.32 .868440 1.93 .960277 
2.80 .86lI324 1.92 .960530 

2.80 .868209 1.93 .960784 
2.30 .868093 1.92 .961008 

.867978 .961292 2.80 .867862 1.93 .961645 2.30 1.92 
2.30 .867747 1.93 .961799 
2.30 .867631 1.93 .962052 

2.30 9.-867615 1.93 9.962308 
2.30 .867399 1.93 .962560 
2.28 .867283 1.93 .962813 
2.30 .867167 1.93 .963067 
2.28 .867001 1.93 .963320 
2.28 .866935 1.93 .963574 
2.30 .866819 1.93 .963828 
2.28 .866703 1.95 .964081 
2.28 .866586 1.93 .964335 
2.28 .866470 1.95 .964588 

2.28 9.866353 1.93 9.964842 
2.28 .866237 1.95 .965095 

2.28 .866120 1.93 .005349 
2.27 .866004 1.95 .965602 
2.28 .865887 1.95 .961i855 
2.27 .8611770 1.95 .966109 
2.28 .865653 1.95 .966362 
2.27 .8651136 1.95 .966616 
2.28 .8611419 1.95 .966869 
2.27 .865302 1.95 .967123 

2.27 9.866185 1.95 9.967376 
2.27 .865068 1.91 .967629 
2.27 .8649S0 1.95 .967883 

.864833 .968136 2.27 .884716 1.95 .968389 2.27 .884598 1.97 .968643 2.27 .884481 1.95 .968896 2.25 .864363 1.97 .9611149 2.27 .864245 1.97 .969403 :U5 9.864127 1.97 9.9611656 
-'--' --

D.l". Sine. D.l". Cotang. 

169 

D.l". Cotang. 
, 

4.23 10.045563 60 
4.25 • 045.l09 59 
4.23 .• 045054 58 
4.23 .044800 57 
4.23 .044546 56 
4.22 .044292 55 
4.23 .044039 54 

.043785 53 4.23 .043531 62 4.23 
4.23 .043277 51 
4.23 .043023 so 
4.23 10. 0427611 411 
4.23 .\A2li15 48 

4.23 .042261 47 
.042007 48 4.23 .041753 45 4.22 

4.23 .041500 44 
.041246 43 4.23 .040992 42 4.23 

4.23 .040738 41 
4.22 .040484 40 

4.23 10.040231 39 
4.23 .039977 38 
4.22 .039723 1(1 

4.23 .039470 36 
4.23 .039216 35 
4.23 .038962 34 

.038708 33 4.22 .038455 32 4.23 
4.22 .038201 31 
4.23 .037948 30 

4.23 10.037694 29 

4.22 .037440 28 
4.23 .037187 27 
4.22 .0361133 26 
4.23 .036680 25 
4.23 .036426 24 
4.22 .036172 23 
4.23 .035919 22 
4.22 .035665 21 
4.23 .035412 20 

4.22 10.035158 19 
4.23 .034905 18 
4.22 .034651 17 
4.22 .034398 16 
4.23 .034145 16 
4.22 .033891 14 
4.23 .033638 13 
4.22 .033384 12 
4.23 .033131 11 
4.22 .032877 10 

4.22 10.032624 II 
4.23 .032371 8 
4.22 .032117 7 

.031884 6 4.22 .031611 5 4.23 .031357 4 4.22 .031104 3 4.22 .030851 2 4.23 .030597 1 4.22 10.030344 0 

D.l". Tang. i 
.. 

&,,"­
Digitized by Google 



TABLE •• -IAHU&I'l'IIIIICl "INE8, C08INE8, 

, SIDe. D. l". CoiIDe. D. l". Tang. D. l". Cotaug. , 
------- --------

0 9.833783 2.27 9.864127 1. 95 9. 96961i6 4.22 10.000344 tiO 
1 .833919 2.25 . 864010 1.97 .900Q09 4.22 .030091 69 
2 . 834054 .863892 .970162 .0211838 68 
3 .834180 2.25 .863774 1.97 .97006 4.23 .029584 67 
4 .834325 2.27 .863656 1.97 .970669 4. 22 .0'.19331 66 
5 . 8344tiO 2.25 . 863538 1.97 .970922 4. 22 .029078 65 
6 .834595 2.25 . 863419 1.98 .971175 4. 22 .028825 64 
7 . 834730 2.25 .863301 1.97 .971429 4. 23 .1a8671 63 
8 . 834865 2.25 . 863183 1. 97 .971682 4. 22 .008318 62 
9 .8349119 2.23 . 863OM 1.98 .971935 4.22 .aBl65 61 

10 .836134 2.25 .862946 1.97 .972188 4.22 . crl1812 60 2.25 1.118 4.22 
11 9. 8352611 2.23 9.862827 1.97 9. 972441 4.23 10.0'l7559 49 
12 .8364(13 2.25 . 862709 1.88 .972696 4.22 .027305 48 
13 . 836538 2.23 .862590 1.88 . 972948 4.22 . 027062 47 
14 .835672 2.25 .862471 1.97 .973201 4.22 .006"" 46 
15 .836807 2.23 .862353 1.118 .973464 4.22 . 026646 45 
16 .83694l 2.23 .862234 l.II8 .973707 4.22 .026293 44 
17 .836076 2.23 . 862116 1.118 . 973960 4.22 .CD8040 43 
18 .836209 . 861096 .974213 .1rl5787 42 
1!1 .836343 2.23 .861877 1.88 .974466 4.22 .025634 41 2.23 l.98 4.23 20 .836477 2.23 . 861768 2.00 .974720 4.22 . 025280 40 
21 9.8386l1 2.23 9.861638 1. 98 9.974973 4. 22 10. 02Ii0'l7 39 
22 .836745 2.22 . 861519 1.98 .975226 4. 22 .024774 38 
23 .836878 . 861400 .975479 . 024521 37 
24 . 837012 2.23 . 861280 2.00 .975732 4. 22 .024268 36 
25 .837146 2.23 .861161 1.98 .975985 4. 22 .024015 35 
26 .837279 2.22 . 861041 2.00 .976238 4. 22 . 023762 34 
27 .837412 2.22 . 860922 1.98 .976491 4. 22 .023609 33 
28 . 837646 2.23 . 860802 2.00 .976744 4. 22 .023266 32 
29 .837679 2.22 . 860682 2.00 .976997 4. 22 . 023003 31 
3D .837812 2.22 .8CIOfi62 2. 00 .977260 4. 22 .022760 3D 2.22 2.00 4.22 
31 9.837946 2.22 9.860442 2. 00 9.977603 4.22 10.021497 29 
32 . 8311078 2.22 .860322 2. 00 .977756 4.22 . 022244 28 
33 . 838211 2.22 .860202 2. 00 .978009 4.22 .021991 27 
34 .&8344 .860082 .1178262 . 021738 26 
35 . ~77 2.22 .859962 2. 00 . 9785i5 4.22 . 021486 25 
36 .838610 2.22 .859842 2. 00 . 978768 4.22 . 02l232 24 
37 .8a8742 2. 20 .859721 2. 02 .979021 4.22 .020979 23 
38 .838875 2.22 .859601 :1. 00 .979274 4.22 .020726 22 
39 .839007 2.20 .859480 2. 02 . 979527 4.22 .020473 21 2. 22 2. 00 4.22 40 .839140 2.20 .859360 2.02 .979780 4.22 .020220 20 
41 9. 839272 2.20 9.859239 2.00 9. 980003 4.22 10.019967 19 
42 .839404 2.20 .869U9 2.02 . 980286 4.20 .019714 18 
43 .839636 2.20 .8S8Q98 2. 02 .980638 4.22 . 019462 17 
44 .839668 2.20 .858877 2.02 .1I8ON1 4.22 .019209 16 
45 .839800 .868756 .981044 .018956 16 
46 .839932 2.20 . 858635 2.02 . 981297 4.22 . 018703 14 
47 . 840064 2.20 .868614 2.02 .981660 4.22 . 018450 13 
48 . 840196 2.20 . 858393 2.02 . 981803 4.22 .018197 12 
49 .840328 2.20 .858272 2.02 . 1l82056 4.22 .017944 11 
60 .8404S9 2.18 . 858151 2.02 . 1182309 4.22 .017801 10 2.20 2.03 4.22 
61 9.840691 2.18 9.8S8029 2.02 9. 982662 4.20 10.017438 9 
62 . 840722 .857908 . 1182814 .017186 8 
63 .840864 2.20 . 867786 2. 03 . 983067 4.22 .016933 7 
64 .84008S 2.18 .857666 2. 02 . 1183320 4.22 .016680 6 
56 . 841116 2.18 . 857543 2.03 . 983573 4.22 . 016427 5 
56 .841247 2.18 . 857422 2.02 . 1183826 4.22 .016174 · 4 
57 .• 84l378 2.18 . 857300 2.03 •. 984079 4.22 .015921 3 2.18 2.03 4.22 68 .841509 2.18 . 857178 2.03 .984332 4.20 .015668 2 
59 . 841640 2.18 . 857066 2.03 . 984584 4.22 .015416 1 
tiO 9. 841m 9.856934 9.1184837 10.015163 0 

~ ----------
CosIne. D. l". Sine. D.l". Cotaug. D.l". Tang. , 

lAO 
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'UNGBNTS, AND (lOTANGBNTII. 
1aa" 

, 
8Jne. D.l". Coslne. D.l". Tang. i D. I". Cotang. , 

r---
0 9.841771 2.18 9.1IIiIlIIU 2.03 9.984837- 4.22 19.016163 60 
1 .841902 2.18 .856812 2.03 .985090 4.22 .014910 liD 
2 .842033 2.17 .8S6600 2.03 .985343 4.22 .014657 58 
3 .842163 .866568 .981i1i96 .014404 57 
4 .842294 2.18 .856446 2.03 .981i848 4.20 .014162 56 2.17 2.05 4.22 6 .842424 2.18 .856323 2.03 .W!6l01 4.22 .013899 65 
6 .842555 .856201 .986364 .013646 54 
7 .842685 2.17 .866078 2.05 .986607 4.22 .013393 53 
8 ~842815 2.17 .865956 2.03 .986Il6O 4.22 .013140 52 2.18 2.05 4.20 9 .842946 2.17 .855833 2.03 .987112 4.22 .012888 61 

10 .843076 2.17 .865711 2.05 .987365 4.22 .0l2635 50 
11 9.843206 2.17 9.865688 2.05 9.987618 4.22 10.012382 49 
12 .843336 2.17 .865f6Ii 2.05 .987871 4.20 .012129 48 
13 .843466 2.15 .865342 2.05 .988123 4.22 .011877 47 
14 .843595 .865219 .988376 .011624 46 
16 .843726 2.17 .865096 2.05 .988629 4.22 .011371 46 
16 .843856 2.17 .864973 2.05 .988882 - 4.22 .011118 44 2.16 2.05 4.20 17 .843984 2.17 .8M860 2.05 .989134 

4.22 .010866 43 
18 .844114 .864727 .989387 - .010613 42 
19 .844243 2.15 .854603 2.07 .989640 4.22 .010360 41 
20 .844372 2.15 .8M480 2.05 .989893 4.22 .010107 40 2.17 2.07 4.20 
21 - 9.844502 

2. Iii 9.864366 2.05 9.990146 4.22 10.009855' 39"-
22 .844631 2.15 .854233 2.07 .990398 4.22 .00D602 38 
23 .844160 2.16 .864109 2.05 .900661 4.20 .009349 37 
24 .844869 2.15 .853986 2.07 .990903 4.22 .009097 36 
25 .845018 2.16 .863862 2.07 .991156 4.22 .008844 36 
26 .846127 .853738 .991409 .008591 34 
27 .846276 2.15 .853614 2.07 .991662 4.22 .008338 33 
28 .846406 2.16 .853490 2.07 .991914 4.20 .008086 32 
29 .845533 2.13 .853366 2.07 .992167 4.22 .007833 31 
30 .846662 2.15 .853242 2.07 .9D2420 4.22 .007580 30 2.13 2.07 4.20 I 31 9.846790 2.15 9.853118 2.07 9.992672 4.22 10.007326 29 
32 .846919 2.13 .852994 2.08 .992926 4.22 .007075 28 
33 .846047 .852869 .993178 .005822 27 
34 .846175 2.13 .852746 2.07 .993431 4.22 .006569 26 
36 .846304 2.15 .852620 2.08 .993683 4.20 .006317 25 
36 .846432 2.13 .852496 2.07 .993936 4.22 .006064 24 
37 .846560 2.13 .852371 2.08 .994189 4.22 .005811 23 
38 .846688 2.13 .852247 2.07 .994441 4.20 .005659 22 2.13 2.08 4.22 39 .846816 2.13 .852122 2.08 .994694 4.22 .005306 21 
40 .846944 2.12 .851997 2.08 .994947 4.20 .005053 20 
41 9.847071 2.13 9.851872 2.08 9.996199 4.22 10.004801 19 
42 .847199 .851747 .996462 .004548 18 
43 .847327 2.13 .851622 2.08 .996705 4.22 .004296 17 2.12 2.08 4.20 44 .847464 2.13 .851497 2.08 .995957 4.22 .004043 16 
46 .847582 2.12 .851372 

2.10 .996210 4.22 .003790 16 
46 .847709 2.12 .851246 2.08 .996463 4.20 .003537 14 
47 .847836 2.13 .851121 2.08 .996715 4.22 .003285 13 
48 .847964 .850996 .996968 .003032 12 
49 .848091 2.12 .850870 2.10 .997221 4.22 .002779 11 
60 .848218 2.12 .850746 2.08 .997473 4.20 .002527 10 2.12 2.10 4.22 
51 9.848346 2.12 9.850619 2.10 9.997726 4.22 10.002274 9 
52 .848472 2.12 .850493 2.08 .997979 4.20 .002021 8 
53 .848599 .850368 .998231 .001769 7 
54_ .848726 2.12 .850242 2.10 .998484 4.22 .001516 6 2.10 2.10 4.22 65 .848852 2.12 .850116 2.10 .998737 4.20 :001263 5 
66 .843979 2.12 .849D90 2.10 .998989 4.22 .001011 : 4 
57 .849106 .849864 .999242 .000758 3 
58 .849232 2.10 : .849738 2.10 .999495 4.22 • .060505 2 
1i9 .849369 2.12 .849611 2.12 .999747 4.20 .000253 1 
60 9.849485 - 2.10 9.849485 2.10 

110•000000 
4.22 10.000000 0 

, Coslne. D.1". Sine. D.l". I Cotang. D.1". Tang. , 
--

134 . : -- • ". 
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No. 100 L. 000.] (No. 1011 L. 0f0. 

~I_o __ 1 __ ' __ ' __ ' ___ ' ___ S ___ 7 ___ 8 ___ '_ Dur. 

100 00000o 0434 0868 laol 17M 2166 2598 3029 3461 3891 432 
1 4321 4751 6181 68011 6038 6466 6894 7321 7748 8174 428 
2 8600 9026 9461 9876 -- --------1-

0300 0724 1147 1570 1993 2416 424 
3 012837 3259 3680 tlOO 4521 4940 6360 5779 6197 6616 420 
4 7033 7451 7868 828f 8700 9116 9532 9947 1--1--1 
I---I--~I----I---I--- ------ 0361 0776 416 

6 021189 16111 2016 2428 2841 3262 3664 4076 4f86 4896 412 
6 6306 6716 6125 6533 6942 7350 7767 8164 8671 8978 408 
7 938f 9789 r----- ----------

- 01115 0600 101K 1408 1812 2216 2619 3021 40f 
8 033424 3826 4227 4628 6029 M30 5830 6230 6629 7028 400 
9 7426 7825 8223 8620 9017 9414 9811 ------

DUI. 

434 
433 
432 
431 
430 
429 
428 
427 
426 
425 
424 
423 
422 I 421 
420 
419 
41S 
417 
416 
416 
414 
413 
412 
411 
410 
409 
408 
407 
406 
405 
40f 
403 
402 
401 
400 
8119 

= 396 
8116 

04 0207 0602 01198 3fr1 

1 

4:1.4 
fll.3 
43.2 
43.1 
43.0 
42.9 
42.S 
42. 7 
42.6 
42.11 
42.4 
42.3 
42.2 
42.1 
42.0 
41.9 
tl.S 
tl.7 
tl.6 
tl.5 
41.4 
41.3 
41.2 
41.1 
tl.o 
40.9 
40.8 
40.7 
40.6 
40.11 
40.4 
40.3 
40.2 
40.1 
40.0 
39.9 
39.8 
39.7 
39.6 
39.5 

2 

86.8 
86.6 
86.4 
86.2 
86.0 
86.8 
85.6 
86.4 
86.2 
85.0 
84.8 
84.6 
84.4 
842 
84.0 
83.8 
83.6 
83.4 
83.2 
83.0 
82.8 
82.6 
82.4 
82.2 
82.0 
81.8 
81.6 
81.4 
81.2 
81.0 
so. 8 
so. 6 
so. 4 
so. 2 
so. 0 
79.8 
79.6 
79.4 
79.2 
79.0 

PBol'OBft01UL PaTS. 

3 

lao. 2 
129.9 
129.6 
129.3 
129.0 
128.7 
128.4 
128.1 
127.8 
127.6 
127.2 
126.9 
126.6 
126.3 
126.0 
l25. 7 
125.4 
125.1 
124.8 
124.5 
124.2 
123.9 
123.6 
123.3 
123.0 
122.7 
122.4 
122.1 
121.8 
121.5 
121.2 
l2O.9 
l2O.6 
120.3 
120.0 

m:~1 119.1 
118.8 
118.11 

4 

173.6 
173.2 
172.8 
172.4 
172.0 
171.6 
171.2 
170.S 
170.4 
170.0 
1611.6 
169.2 
166.S 
166.4 
168.0 
167.6 
167.2 
166.8 
166.4 
166.0 
166.6 
166.2 
164.8 
164.4 
164.0 
163.6 
163.2 
162.8 
162.4 
162.0 
161.6 
161.2 
160.8 
160.4 
160.0 
1511.6 
1511.2 
158.8 
11i8.. 
lIi8.0 

6 

217.0 
216.6 
216.0 
215.6 
215.0 
214./s 
214.0 
213.6 
213.0 
212./s 
212.0 
211.6 
211.0 
210.5 
210.0 
209.5 
209.0 
208.5 
208.0 
207.5 
207.0 
206.5 
206.0 
205.5 
205.0 
204./S 
204.0 
203.5 
203.0 
202./S 
202.0 
201./s 
201.0 
200.6 
200.0 
199.5 
199.0 
198.5 
1118.0 
197.5 

6 

260.4 
258.8 
258.2 
258.6 
258.0 
257.4 
256.S 
256.2 
255.6 
255.0 
2M. 4 
263.S 
263.2 
262.6 
262.0 
251.4 
250.8 
250.2 
249.6 
249.0 
248.4 
247.8 
247.2 
246.6 
246.0 
245.4 
244.8 
244.2 
243.6 
243.0 
242.4 
241.8 
241.2 
240.6 
240.0 
239.4 
238.8 
238.2 
237.6 
237.0 

7 

303.S 
303.1 
302.4 
aol.7 
aol.0 
300.3 
299.6 
298.9 
298.2 
297.5 
296.8 
296.1 
295.4 
294.7 
294.0 
293.3 
2112.6 
291.9 
291.2 
290.5 
289.8 
289.1 
288.4 
287.7 
287.0 
286.3 
286.6 
284.9 
284.2 
283.5 
282.8 
282.1 
281.4 
280.7 
280.0 
279.3 
278.6 
27t.9 
277.2 
278.5 

8 

347.2 
346.4 
345.6 
344.8 
344.0 
343.2 
342.4 
341.6 
340.8 
340.0 
339.2 
838.4 
837.6 
336.8 
336.0 
335.2 
334.4 
333.6 
332.8 
332.0 

331.2 
330.4 
329.6 
328.8 
328.0 
327.2 
326.4 
325.6 
324.8 
324.0 
823.2 
322.4 
321.6 
320.8 
320.0 
319.2 
31S.4 
317.6 
316.8 
318.0 
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9 

390.6 
389.7 
388.8 
387.9 
387.0 
386.1 
385.2 
384.3 
383.4 
332.5 
381.6 
380.7 
379.8 
378.9 
378.0 
377.1 
376.2 
375.3 
374.4 
373.5 
372.6 
371.7 
370.8 
389.9 
389.0 
366.1 
367.2 
366.3 
366.4 
364.5 
363.6 
362.7 
36l.8 
360.9 
360.0 
359.1 
3li8.2. 
357.3 
356.4 
355.6 



THLB le.-LOGA8ITBMS 01' NUB ... 

No. 110 L. 00.] (No. 119 L. 018. 

N. _°_1_1_ I 8 • Ii • 7 8 \I DI1f. 

~' --------110 00393 1787 2182 2676 2969 3362 3755 4148 4932 393 
1 6323 6714 6106 6495 6885 7276 7664 8053 8442 8830 390 
2 9218 0006 9993 ------r-------26ii4 
3 063ii7s I 3846 0380 0166 1153 1538 1924 2309 386 

3463 4230 4613 4996 6378 5760 6142 6lSZ4 383 
4 6005 7286 7666 8046 8426 880lS 9185 9563 9942 0320 
Ii 0006ii8 1829 2958 379 

1015 1452 :m6 2682 3333 3709 4083 376 
6 4453 4832 6206 5530 5953 6326 6699 7071 7443 7815 373 
7 8186 8lSlS7 8928 9298 9668 

8~ ----""""2986 -- 0038 0407 0776 1145 1514 370 
2260 2617 3362 3718 408lS 4451 4816 5182 366 

9 5547 5912 6276 6640 70M 7368 7731 8094 8457 8819 363 

PBOPORTIONAL PUTS. 

DI1f. 1 2 3 4 5 6 7 8 [I 9 
----

39lS 39.5 79.0 118.5 158.0 197.5 237.0 276.5 316.0 355.5 
394 39.4 78.8 118.2 157.6 197.0 236.4 275.8 315.2 3M. 6 
393 39.3 7&.6 117.9 167.2 196.5 235.8 275.1 314.4 363.7 
392 39.2 78.4 117.6 156.8 196.0 235.2 274.4 313.6 352.8 
391 39.1 78.2 117.3 156.4 195.5 234..6 273.7 312.8 351.9 
390 39.0 78.0 117.0 156.0 195.0 234.0 273.0 312.0 351.0 
889 38.9 77.8 116.7 155.6 194.5 233.4 272.3 311.2 350.1 
388 38.8 77.6 116.4 155.2 194.0 232.8 271.6 310.4 349.2 
387 38.7 77.4 118.1 154.8 193.6 232.2 270.9 309.6 348.3 
388 38.8 77.2 116.8 154.4 193.0 231.6 270.2 308.8 347.4 
385 38.6 77.0 116.6 154.0 192.6 231.0 259.5 308.0 346.5 

384 38.4 76.8 115.2 153.8 192.0 230.4 268.8 307.2 345.8 
383 38.3 78.6 114.9 153.2 191.5 229.8 268.1 306.4 344.7 
382 38.2 76.4 114.6 152.8 191.0 229.2 267.4 305.6 343.8 
381 38.1 76.2 114.3 152.4 190.6 228.6 266.7 304.8 342.9 
380 38.0 76.0 114.0 152.0 190.0 228.0 266.0 304.0 342.0 
379 37.9 75.8 113.7 151.6 189.6 227.4 265.3 303.2 341.1 
378 37.8 75.6 113.4 151.2 189.0 226.8 264.6 302.4 340.2 
377 37.7 75.4 113.1 150.8 188.5 226.2 263.9 301.6 339.3 
376 37.6 75.2 112.8 150.4 188.0 22lS. 6 263.2 300.8 338.4 
375 37;5 75.0 112.5 15(1.0 187.5 236.0 262.5 300.0 337.6 
374 37.4 74.8 112.2 149.6 187.0 224.4 261.8 299.2 336.6 
373 37.3 n.6 111.9 149.2 186.5 223.8 261.1 298.4 335.7 
372 37.2 74.4 111.6 148.8 186.0 223.2 260.4 297.6 334.8 
371 37.1 74.2 111.3 148.4 185.5 222.6 259.7 296.8 333.9 
370 37.0 74.0 111.0 148.0 185.0 222.0 259.0 296.0 33.1.0 
369 36.9 73.8 110.7 147.6 184.5 221.4 258.3 295.2 332.1 
368 36.8 73.6 110.4 147.2 184.0 220.8 267.6 294.4 331.2 
367 36.7 73.4 110.1 146.8 183.5 220.2 256.9 293.6 330.3 
366 36.6 73.2 109.8 146.4 183.0 219.6 266.2 292.8 329.4 
365 36.5 73.0 109.5 146.0 182.5 219.0 26lS. 7 292.0 328.5 
364 36.4 72.8 109.2 145.6 182.0 218.4 2M. 8 291.2 327.6 
863 36.3 72.6 108.9 145.2 181.5 217.8 2M. 1 290.4 326.7 
262 36.2 72.4 108.6 144.8 181.0 217.2 253.4 289.6 326.8 
361 36.1 72.2 108.3 144.4 180.5 216.6 252.7 288.8 324.9 
360 36.0 72.0 108.0 144.0 180.0 216.0 252.0 288.0 324.0 
388 36.9 71.8 107.7 143.6 179.5 215.4 251.3 387.2 323.1 
358 35.8 71.6 107.4 143.2 179.0 214.8 250.6 286.4 222.2 
367 35.7 71.4 107.1 142.8 178.6 214.2 2411,9 286.6 321.3 
366 36.6 71.2 106.8 142.4 178.0 218.6 249.2 284.8 320.4 
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TABLB lO.-LOCUIlITBII8 01' NUJlBBB8. 

No. 120 L. 079.) [No. 134 L. 130. 

N. 0 1 2 8 4 6 6 7 8 9 Di1I. 
------------- -- ----------

120 079181 9543 9904 ------------- --
---- -- 0266 0626 0987 1347 1707 2067 2426 360 

1 082785 3144 3503 3861 4219 4576 4934 5291 5647 6004 357 
2 6360 6716 7071 7426 7781 8136 8490 8845 9198 9552 355 
3 9905 ,-------------- 0258 0611 0963 1315 1667 2018 2370 2721 3071 352 
4 093422 3172 4122 4471 4820 5169 5518 5866 6215 6562 349 
5 6910 72f>7 7604 7951 8298 8644 8990 9335 9681 --------------------- 0026 346 
6 100371 0715 1059 1403 1747 2091 2434 2177 3119 3462 343 
7 3804 4146 4487 4828 5169 5510 5851 6191 6531 6871 341 
8 7210 7549 7888 8227 8565 8903 9241 9579 9916 -----I--------------- - 02f>3 338 
9 110590 0926 1263 1599 1934 2270 2605 2940 3275 3609 335 

130 3943 4277 4611 4944 5278 5611 5943 6276 6608 6940 333 
1 7271 7603 7934 8265 8595 8926 92f>6 9586 9915 --
------------------- 0245 330 

2 120574 0903 1231 1560 1888 2216 2f>44 2871 3198 352f> 328 
3 3862 4178 4504 4830 5156 5481 5806 6131 6456 6781 32f> 
4 7105 7429 7753 8076 8399 8722 9045 9368 9690 --

13 I 0012 323 

PROPORTIONAL PARTS. 

DUI. 1 2 3 4 5 6 7 8 9 
-----------------------------

355 35.5 71.0 106.5 142.0 177.5 213.0 248.5 284.0 319.5 
354 35.4 70.8 106.2 141. 6 177. 0 212.4 247.8 283.2 318.6 
353 35.3 70.6 105.9 141. 2 176.5 211.8 247.1 282.4 317.7 
352 35.2 70.4 105.6 140.8 176.0 211.2 246.4 281.6 316.8 
351 35.1 70.2 105.3 140.4 175.5 210.6 245.7 280.8 315.9 
350 35.0 70.0 105.0 140.0 175.0 210.0 245.0 280.0 315.0 
349 34.9 69.8 104.7 139.6 174.5 209.4 244.3 279.2 314.1 
348 34.8 69.6 104.4 139.2 174.0 208.8 243.6 278.4 313.2 
347 34.7 69.4 104.1 138.8 173.5 208.2 242.9 277.6 312.3 
346 34.6 69.2 103.8 138.4 173.0 207.6 242.2 276.8 311. 4 
345 34.5 69.0 103.5 138.0 172.5 207.0 241.5 276.0 310.5 
344 34.4 68.8 103.2 137.6 172.0 206.4 240.8 275.2 309.6 
343 34.3 68.6 102.9 137.2 171.5 205.8 240.1 274.4 308.7 
342 34.2 68.4 102.6 136.8 171.0 205.2 239.4 273.6 307.8 
341 34.1 68.2 102.3 136.4 170.5 204.6 238.7 272.8 306.9 
340 34.0 68.0 102.0 136.0 170.0 204.0 238.0 272.0 306.0 
339 33.9 67.8 101. 7 135.6 169.5 203.4 237.3 271.2 305.1 
338 33.8 67.6 101. 4 135.2 169.0 202.8 236.6 270.4 304.2 
337 33.7 67.4 101.1 134.8 168.5 202.2 235.9 269.6 303.3 
336 33.6 67.2 100.8 134.4 168.0 201.6 235.2 268.8 302.4 

335 33.5 67.0 100.5 134.0 167.5 201.0 234.5 268.0 301.5 
334 33.4 66.8 100.2 133.6 167.0 200.4 233.8 267.2 300.6 
333 33.3 66.6 99.9 133.2 166.5 199.8 333.1 266.4 299.7 
332 33.2 66.4 99.6 132.8 166.0 199.2 232.4 265.6 298.8 
331 33.1 66.2 99.3 132.4 165.5 198.6 231. 7 264.8 297.9 
330 33.0 66.0 99.0 132.0 165.0 198.0 231.0 264.0 297.0 
329 32.9 65.8 98.7 131. 6 164.5 197.4 230.3 263.2 296.1 
328 32.8 65.6 98.4 131. 2 164.0 196.8 229.6 262.4 295.2 
327 32.7 65.4 98.1 130.8 163.5 196.2 228.9 261.6 294.3 
326 32.6 65.2 97.8 130.4 163.0 195. 6 228.2 260.8 293.4 

32f> 32.5 65.0 97.5 130.0 162.5 195.0 227.5 260.0 292.5 
324 32.4 64.8 97.2 129.6 162.0 194.4 226.8 2f>9.2 291.6 
323 32.3 64.6 96.9 129.2 161. 5 193.8 226.1 2f>8.4 290.7 
322 32.2 64.4 96.6 128.8 161. 0 193.2 225.4 2f>7.6 289.8 

...... 
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'tABLB 10.-L08.laITBIIS 01' 1U'Jl8BII8. 

No. 135 L. 130.] [No. 149 L. 175. 

N. 0 1 I • • 6 • 7 8 II Di1f. 
.------- --I- ----

135 l30334 06&5 0077 1298 1619 1_ 2260 2S8O 2IlOO 8219 821 
6 3S3II 38M 4177 4486 4814 6133 6461 6769 80811 6403 318 
7 6721 7037 7364 7671 71187 8303 8618 89M 9'M9 9664 316 
8 98711 --~ --11136 ------------- 0194 0822 1460 1763 2076 2388 2702 314 
9 143015 3827 3639 3951 4263 4574 4885 5196 66f11 6818 311 

140 6128 6438 6748 7058 7367 7676 7985 8294 8603 l1li11 309 
1 9219 9627 9835 ------CUi63 ------------- 0142 0449 0756 1370 1676 1982 307 
2 162288 2Ii94 2IlOO 8205 3510 3815 .120 4424 .728 5082 305 
3 6336 5640 6943 6246 6M9 6852 7154 7457 7750 8061 303 
4 8362 8664 896S 9266 9567 9868 ----0769 --

'-- 0168 0469 1068 301 
6 161368 1667 1967 2266 2564 2863 3161 3460 3768 4055 299 
6 4368 4660 4947 5244 6541 6838 6134 6430 6726 7022 2f¥1 
7 7317 7613 7908 8203 84117 3792 9086 9380 9674 9968 395 
~ - --------

8 1702621 0555 0848 1141 1434 1726 2019 2311 21!011 28116 2!13 
II 3186 3478 3769 «060 4361 464l 4982 6222 6612 6802 2111 

PaOPORTIONAL PARTS. 

DUr. 1 2 3 .. _5_1_6_ 7 8 9 
1- -

821 82.1 64.2 96.3 128 .• 160.5 192.6 224.7 256.8 288.9 
320 82.0 64.0 96.0 128.0 160.0 192.0 224.0 256.0 288.0 
319 31.9 63.8 95.7 127.6 lSII.6 191 .• 223.3 266.2 237.1 
318 31.8 63.6 95.4 127.2 150.0 190.8 222.6 - 2M •• _2 
317 31.7 63 .• 95.1 126.8 168./i 190.2 221.9 268.:6 286.3 
316 31.6 68.2 94.8 126.4 168.0 1l1li.6 221.2 268.8 284 •• - -
315 31.6 63.0 94.5 l26.0 157./i 1l1li.0 320./i 252.0 283.11 
314 31.4 62.8 94.2 126.6 157.0 188.4 219.8 251.2 282.6 
313 31.3 62.6 113.9 125.2 156./i 187.8 219.1 260.. 281.7 
312 31.2 62.4 113.6 124.8 166.0 187.2 218.4 249.6 lIIn8 
311 31.1 62.2 113.3 124.4 ISS. 6 186.6 217.7 2411.8 279.9 
310 31.0 62.0 113.0 124.0 ISS. 0 186.0 217.0 2411.0 279.0 
309 30.9 61.8 92.7 123.6 154.5 185.4 216.3 247.2 278.1 
3IB 30.8 61.6 92 .• 123.2 154.0 184.8 215.6 246.. 277.2 
307 30.7 61.4 92.1 122.8 153.6 184.2 214.9 245.6 276.3 
306 30.6 61.2 91.8 122.4 153.0 183.6 214.2 244.8 276.4 
305 80.5 61.0 91./i 122.0 152.5 183.0 213.6 244.0 27 •• 6 
304 30 •• 60.8 91.2 121.6 152.0 182.4 212.8 243.2 273.6 
303 30.3 60.6 110.9 121.2 151./i 181.8 212.1 242.4 272.7 
302 30.2 60.4 110.6 120.8 161.0 181.2 211.4 241.6 271.8 
301 30.1 60.2 110.3 120.4 J.SO.5 180.6 210.7 240.8 270.11 
aoo 30.0 60.0 110.0 120.0 J.SO.O 180.0 210.0 240.0 270.0 
299 211.9 81.8 l1li.7 119.6 149.5 179.4 2011.3 239.2 269.1 
2118 211.8 50.6 l1li •• 119.2 149.0 178.8 208.6 

_. 
268.2 

2f¥1 211.7 m.4 811.1 118.8 148.5 178.2 207.9 237.6 267.3 
296 211.6 50.2 88.8 118.4 148.0 177.6 207.2 236.8 266.4 
295 211.5 50.0 88.6 118.0 147.6 177.0 206.6 236.0 265.6 
2114 211 •• 68.8 88.2 117.6 147.0 176.4 206.8 236.2 264.6 - 211.3 68.6 87.9 117.2 146.6 175.8 206.1 234 •• 263.7 
2112 29.2 68.4 87.6 116.8 146.0 176.2 204 •• 233.6 262.8 

2111 211.1 68.2 87.3 116.4 145.5 174.6 203.7 232.11 261.9 
290 211.0 68.0 87.0 116.0 145.0 174.0 203.0 232.0 261.0 
2811 28.9 57.8 86.7 116.6 144.6 173 •• ~.3 231'\\'f.1 288 28.8 57.6 86.4 116.2 144.0 172.8 23IH 2&11.2 \ 
237 28.7 1i7.4 86.1 114.8 143.6 172.2 ~6 '1&. \\ 2fI8. 3 
286 28.6 /i7.2 85.8 I 11 •• 4 143.0 171.6 I ~' 

_S ar,,.,\ 
.'l 
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No. 1~ L. 176.] [No. 169 L. 230. 

~;_O _I_l _ 2 8 • 6 6 1 8 9 Dlif. 
t--

I~ 176091 6381 6670 6959 7248 7536 7825 8113 8401 8689 289 
1 8977 9264 9552 9839 -- ----------
---I----- 0126 0413 0699 0986 1272 1558 '1Zl 

:! 181844 2129 2415 2700 2985 3270 3555 3839 4123 4407 285 
3 46111 4975 6259 6542 5825 610S 6391 6674 6956 7239 283 
4 7621 7S03 8084 8366 8647 8928 9209 9490 9771 --
I------------------- 0051 281 

5 1110332 0612 0892 1171 1451 1730 2010 2289 2567 2846 279 
6 3125 3403 3681 3959 4237 4514 4792 5069 5346 5523 278 
7 5900 6176 6453 0729 7005 7281 7556 7832 8107 8382 276 
8 8657 8932 9206 9481 9765 ----------

-- 0029 0303 0577 0850 1124 274 
9 201397 1670 1943 2216 2488 2761 3033 3305 3577 3848 272 

1~ 4120 4391 4663 4934 5204 5475 5746 6016 5286 6556 271 
1 6820 7096 7365 7634 7904 8173 844l 8710 8979 9247 269 
2 9515 9783 --------------------- 0051 0319 0586 0853 1121 1388 1654 1921 267 
3 212188 2454 2720 2986 3252 3518 3783 4049 4314 4579 266 
4 4844 5109 5373 5638 5902 6166 6430 6694 6957 7221 264 
5 7484 7747 SOlO 8273 8530 8798 9060 9323 9585 9846 262 
---I-------------------

6 22010S 0370 0631 OS92 1153 1414 1675 1930 2196 2456 261 
7 2716 2976 3236 3496 3765 4015 4274 4533 4792 ~51 259 
8 5309 5568 5826 6084 6342 6600 6858 7115 7372 7630 258 
9 7887 8144 8400 8657 8913 9170 9426 9682 9938 --

23 0193 256 

PROPORTIONAL PARTS. 

Dlif. 1 2 3 4 5 6 7 8 9 
------------ -----------------

285 28.5 57.0 85.5 114.0 142.5 171. 0 199. 5 228.0 256.5 
284 28.4 56.8 85.2 113.6 142.0 170.4 198. 8 227.2 255.0 
283 28.3 56.6 84.9 113.2 141.5 169.8 198.1 226.4 254.7 
282 28.2 56.4 84.6 112.8 141. 0 169.2 197. 4 225.6 253.8 
281 28.1 56.2 84.3 112.4 140.5 168.6 196.7 224.8 252.9 
280 28.0 56.0 84.0 112.0 140.0 168. 0 196.0 224. 0 252.0 
279 27.9 65.8 83.7 111.6 139.5 167.4 195.3 223.2 251.1 
278 27.8 65.6 83.4 111.2 139.0 166.8 194.6 222.4 2~.2 
277 27.7 65.4 83.1 110.8 138. 5 166.2 193.9 221.6 249. 3 
276 27.6 65.2 82.8 110.4 138.0 165.6 193.2 220.8 248.4 

276 27.5 65.0 82. 5 110.0 137.5 165. 0 192. 5 220.0 247.5 , 
274 27.4 54.8 82.2 109.6 137.0 154.4 191.8 219.2 246.6 
273 27.3 54.6 81.9 109.2 136.5 163.8 191.1 218.4 245.7 
272 27. 2 54.4 81. 0 lOS. 8 136. 0 163.2 190.4 217.6 244.8 
271 27.1 54. 2 81.3 IOS.4 135.5 162.6 189.7 216. 8 243.9 
270 27.0 54.0 81.0 lOS. 0 135.0 162. 0 189.0 216.0 243.0 
269 26. 9 53.8 SO. 7 107.6 134.5 161. 4 188.3 215.2 242.1 
268 26.8 53.6 SO. 4 107.2 134.0 160.8 187.6 214.4 241.2 
267 26.7 53.4 SO. 1 106.8 133.5 160.2 186.9 213.6 240.3 
266 26.6 53. 2 79.8 106.4 133.0 159. 6 186.2 212.8 239.4 

265 26.5 53.0 79.5 106.0 132. 5 159.0 185. 5 212.0 238.5 
264 26.4 62.8 79.2 105.6 132.0 158.4 184.8 211.2 237.6 
263 26.3 52.6 78.9 105. 2 131. 5 157.8 184.1 210.4 236.7 
262 26.2 62.4 78.6 104.8 131.0 157.2 183.4 209.6 235.8 
261 26.1 52.2 78.3 104.4 130.5 166.6 182.7 208.8 234.9 
260 26.0 62.0 78.0 104.0 130. 0 156.0 182.0 208.0 234.0 
259 25.9 51.8 77.7 103.6 129.5 155.4 181. 3 207.2 233.1 
258 25. 8 51.6 77.4 103.2 129.0 154.8 ISO. 6 206.4 232.2 
257 25.7 51.4 77.1 102.8 128.5 154. 2 179. 9 205.6 231.3 
256 25.6 51. 2 76.8 102.4 128.0 153.6 179. 2 204.8 230.4 
265 25.5 51.0 76. 5 102. 0 127.5 153.0 178.5 204.0 229.5 
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• 
.... ~78{..~J (No. 189 L.I'III. 

-
N. 0 1 I 1 • I 15 • '1 1\ • l>Uf. -

----I------- ------------- 170 Z80449 0704 0IlOO 1216 1470 1724 1979 ~ 2488 2742 255 
1 2Il96 32S) 3acK 3757 4011 42M 4617 4710 6Q23 6276 253 
Z Ii528 5781 8033 8286 6537 87119 7041 7292 7644 779$ Z62 
II 8CM6 8297 8MB 8798 IIIM8 Il2II9 9550 Il8OO 

0Q50 0300 260 - 4 24OM9 0799 1048 1297 1546 1796 30H =sIS 25fl = m 6 303Il 3280 36M 3781 4030 4277 4111i 4711 liQUi 
II 6513 117118 6008 6262 6t99 8746 6891 7231 7. 7121\ ~ 
7 71173 82UI IM4H 81QI 811M 9198 9443 esgr 9932 

""Ci6M . 0908 ~ 1111.18 ---- 0171\ 346 
8 250420 11M 181l 2125 2368 2610 Z43 • lIIl53 30116 3338 3i8O 3819 4eM 4806 4MB 4790 S031 142 

llIII 6271 ~~ 67 • .. 8117 em 871S 8116!1 7198 7439 341 
1 7879 81. IJ3IfJ 88a7 am 9U, 9B5/i Bali 9833 239 

----
2611Q7i Q3iO 3 o&c8 frm 1011ii 1113 1101 1739 1976 22a Z38 

3 2461 llII88 lI9'.I6 3181 3389 3636 8873 4109 4346 468Z 237 
4 41\11 = IiSO l1li5 6'1&1 .. 6t32 6487 8702 Ge37 236 
5 7172 7141 7Ir15 8110 Il844 8S78 881~ 904tI 9Il19 234 
6 9513 9746 99110 

821lI (K46 0879 01112 Mt: 1377 1609 233 
7 2713411 2074 2308 .. 2T7O 300l 3233 36116 3927 232 
8 4158 4389 4620 46IiO 1i081 11311 IIIli2 6772 8002 6232 230 • 8462 - 6821 1111 78110 7600 7838 8067 8Z96 86U 229 

PaolOB'fIO)f.lL Pam. 

Dur. 1 ~ 3 4 5 , 7 8 II 

----------------12(iO --
255 25.& 61.0 76.1 19'tg ~.I 153.0 178.& 229.11 
2M 25.4 110.8 76.2 1 .0 152.4 171.8 203.2 228.1} 
263 25.3 110.6 76.11 101.1 IB6.& 151.8 171.1 202.4 227.7 
Z62 31.2 40.4 71.6 Ua8 l2I.O 151.2 178.4 201.6 _S 
2M 26.1 110.2 76.3 IOU 125.& 1110.6 1'1&' 'I 300.8 22&.11 
2Ii() 25.0 110.0 76.0 100.0 125.0 U;O.O 176.0 IOQ.O 22&.0 
2411 ~II 411.8 n·7 118.6 a.. & all.4 174.3 1118.2 23&.1 
248 ~8 49.6 '1.4 118.2 1~0 1-.8 17l\.6 1118.4 223.2 
~7 ~7 .,1.4 74.1 IIIU 123.& 1-.2 172.9 197.6 222.3 
246 ~6 ::~ 78.8 118.4 123.0 1f7.6 17Ji.2 1Q11.8 221.4 
246 ~6 711.5 118.0 ~& 1f7.0 In. & 1Q11.0 230.& 
244 ~4 48.8 78.2 97.6 11!a.0 1,,4 178.8 196.2 219.6 
248 ~3 48.6 72.0 97.2 121.6 14&.8 70.1 1114.4 218.7 
2C Sf. 2 Ii ii au litO ill: 1,,4 1113.6 217.8 
2.x 26.1 1 & ll11U l111LS 218.. 

Ii ~o Ii II! 46.0 111.0 1l1li.0 216.0 
23.8 ~7.8 ~H •• 4 1117.3 191.2 21i.l 
23.8 7 •• f,J.8 11111.6 1110.4 214.2 

I 23.7 I·a 71.1 ie.5 _.2 1 .. 9 1118.6 2l3.. 

l: .11 '10.8 AU .It.X lfll.6 16&.2 188.8 212.4 
~.p 10-~ jM.p HI. 0 16A.II 188.0 211.5 

234 23.4 46,8 70.1 if II! 
1,,4 1l18.8 187.2 210.6 

233 23.3 46,6 IIU 138-8 161.1 186.4 208.7 
232 23.2 46,. 68.6 138..2 lllll.4 186.6 2CMl.8 
231 23.1 46.2 ~a 1# 138-6 1Gl.7 184.8 207.11 
230 23.0 46.11 ::, 138-0 IGl.O 134.0 207.0 
2211 22.9 "-II 111.6 14.11 137.4 1110.3 183.2 2CMl.l 
228 22.8 4&.6 61.4 IU 114.0 186.8 1118.6 182.4 205.2 
227 22.7 4&.' :U 11&5 138.2 168.11 181.6 20U 
~ ~.6 4A.2 110.4 1l3.0 1J6.6 141.2 110.8 203.4 
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TABLE lO.-LOCUBITB.S 01' lWIIBEII8. 

No. 190 L. 278.] [No. 214 L. 332. 

N. 0 1 2 3 4 Ii 8 7 8 • Dltl ------------ ------------
190 278754 8982 9211 9439 9667 9895 ----------------------- 0123 0351 0578 0806 228 

1 281033 1261 1488 1715 1942 2169 2396 2622 2849 3075 227 
2 3301 3527 3753 3979 4205 4431 4656 4882 5107 5332 226 
3 5557 5782 6007 6232 6456 6681 6905 7130 7354 7578 225 
4 7802 8026 8249 8473 8696 8920 9143 9366 9569 9812 223 

1------------ ----------
5 .290035 02&7 0480 0702 0925 1147 1369 1591 1813 20M 222 
6 2256 2478 2699 2920 3141 3363 3584 3804 4025 4246 221 
7 4466 4687 4907 5127 5347 5567 5787 6007 6226 6446 220 
8 6665 6884 7104 7323 7542 7761 7979 8198 8416 8635 219 
9 8853 9071 9289 9507 9725 9943 ------------,------I-- 0161 0378 0595 0813 218 

200 301030 1247 1464 1681 1898 2114 2331 2547 2764 2980 217 
1 3196 3412 3628 3844 4059 4275 4491 4706 4921 5136 216 
2 5351 5566 5781 5996 6211 6425 6639 6854 7068 7282 215 
3 7496 7710. 7924 8137 8351 8564 8778 8991 9204 9417 213 
4 9630 9843 ---------------------- 0056 0268 0481 0693 0906 1118 1330 1542 212 
5 311754 1966 2177 2389 2600 2812 3023 3234 3445 3656 211 
6 3867 4078 4289 4499 4710 4920 5130 5340 5551 5760 210 
7 5970 6180 6390 6599 6809 7018 7227 7436 7646 7854 209 
8 8063 8272 8481 8689 8898 9106 9314 9522 9730 9938 208 . ---------------------
9 320146 0354 0562 0769 0977 1184 1391 1598 1805 2012 207 

210 2219 2426 2633 2839 3046 3252 3458 3665 3871 4077 206 
1 4282 4488 4694 4899 5105 5310 5516 5721 5926 6131 205 
2 6336 6541 6745 6950 7155 7359 7563 7767 7972 8176 204 
3 8380 8583 8787 8991 9194 11398 9601 9805 --------------

142711630 
-- 0008 0211 203 

4 330414 0617 0819 1022 1225 1832 20M 2236 202 

PROPORTIONAL PARTS. 

Dur. 1 2 3 4 5 6 7 8 9 ----------------------
225 22.5 45.0 67.5 90.0 112.5 135.0 157.5 180.0 202.5 
224 22.4 44.8 67.2 89.11 112.0 134.4 156.8 179.2 201.6 
'223 22.3 44.6 66.9 89.2 11L5 133.8 156.1 178.4 200.7 
222 22.2 44.4 66.6 88.8 111.0 133.2 155.4 177.6 199.8 
221 22.1 44.2 66.3 88.4 110.5 L'i2.6 154.7 176.8 198.9 
220 22.0 44.0 66.0 88.0 110.0 132.0 154.0 176.0 198.0 
219 21.9 43.8 65.7 87.6 109.5 131.4 153.3 175.2 197.1 
218 2l.8 43.6 65.4 87.2 109.0 130.8 152.6 174.4 196.2 
217 2L7 43.4 65.1 86.8 108.5 130.2 151.9 173.6 195.3 
216 2L6 43.2 64.8 86.4 108.0 129.6 151.2 172.8 194.4 
215 2L5 43.0 64.5 86.0 107.5 129.0 l5O.5 172.0 193.5 
214 2l.4 42.8 64.2 85.6 107.0 128.4 149.8 171.2 192.6 
213 21.3 42.6 63.9 85.2 106.5 127.8 149.1 170.4 191.7 
212 2L2 42.4 63.6 84.8 106.0 127.2 148.4 169.6 190.8 
211 21.1 42.2 63.3 84.4 105.5 126.6 147.7 168.8 189.9 
210 2LO 42.0 6&0 84.0 105.0 126.0 147.0 168.0 189.0 
209 20.9 41.8 62.7 83.6 104.5 125.4 146.3 167.2 188.1 
208 20.8 41.6 62.4 83.2 104.0 124.8 145.6 166.4 187.2 
207 20.7 41.4 62.1 82.8 103.5 124.2 144.9 165.6 186.3 
206. 20.6 41.2 61.8 82.4 103.0 123.6 144.2 164.8 185.4 
205 20.6 41.0 61.5 82.0 102.5 123.0 143.5 164.0 184.5 
204 20.4 46.8 61.2 81.6 102.0 122.4 142.8 163.2 183.6 
203 20.3 40.6 60.9 81.2 101.5 121.8 142.1 162.4 182. 7 
202 20.2 40.4 60.6 80.8 101.0 121.2 141.4 161.6 181.8 
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TA.BU lO.-LOGA.arrJlD e. lIIUIIUIIS. 

No. 216 L. 332.] (No. 239 L. 880. 

N. • 1 I • ., 6 • 7 8 • Dur • 
------------ ------------

215 332438 2640 2842 3Ot4 3246 3447 3649 IWO 4OS1 4263 202 
6 44M 4655 48&6 SlO1 6267 5458 ass IiIIrAI 60llII 6260 3>1 
7 6460 6660 6860 7060 7260 7469 76S1 78/i8 8058 8261 :aoo 
8 8fSG 86M 8866 110M 9253 \I4Sl 11650 IIIHII - --
9 1840«4 --~ --11237 ----Ils30 oot7 0246 199 

0642 1039 1435 1632 2028 2226 198 
220 2423 2620 2817 3014 3212 3409 3606 3802 3899 4196 197 

1 4392 4589 4785 4981 6178 6374 6670 6786 Ii962 6167 196 
2 6363 6549 67" 89311 7135 7330 7626 773l 7916 8110 196 
8 8305 8SOO 8Il94 8889 9083 9278 11472 9686 9860 ~ 

11023 ----18ii3 -- OOM 1114 
4 35Il248 ~2 0636 0829 1216 1410 1796 1989 193 
6 2183 2376 2568 2761 29M 3147 3339 3532 3724 3916 193 
6 4108 4301 "93 4685 4676 6088 6260 M62 6643 SIJ34 192 
7 60211 6217 6408 6SI9 6790 6981 7172 7363 76M 77" 191 
8 7935 8135 8316 8606 8696 8886 9076 9266 9466 9646 110 
9 9836 -- ----------- 0026 0216 040t 0Ii93 0783 0972 1161 1350 1639 189 

230 361728 1917 2106 2294 2482 2671 28lI9 3048 3236 2424 188 
1 3612 3300 3988 4176 4363 4551 4739 4926 6113 6301 188 
2 M88 6675 Ii862 6049 6236 6423 8610 6796 6983 7169 187 
3 7366 7M2 7729 7915 8101 8237 6478 -8846 9030 188 
4 9216 9401 9567 9772 9958 ---------- 0143 0028 0613 0698 0883 185 
5 371068 1253 1437 1622 1306 1991 2175 2360 ~ 2728 164 
6 2912 3096 3280 3464 3647 3831 4015 4198 4382 4Ii65 184 
7 4748 4932 6115 6298 M81 Ii664 5846 6029 6212 6394 183 
8 6677 6759 6942 7124 7306 7488 7670 7852 8034 8216 182 • 8398 8580 8761 8943 9124 9306 IH87 9668 9849 --

38 0030 181 

PBoPOR!IONAL PARTS. 

Dltt. 1 2 8 ~ 6 6 7 8 9 
---- ---------- ----
~ 20.2 40.4 60.6 80.8 101.0 121.2 141.4 ' 161.6 181.8 
3>1 3>.1 40.2 60.3 80.4 100.6 13>.6 140.7 160.8 180.9 
:aoo 3>.0 40.0, 611.0 80.0 100.0 120.0 140.0 160.0 180.0 
199 19.9 39.8 59.7 79.6 99.5 119.4 139.3 lIiD.2 179.1 
198 19.8 39.6 00.4 79.2 99.0 118.8 138.6 1158.4 178.2 
197 19.7 39.4 69.1 78.8 98.6 118.2 137.9 167.6 177.3 
196 19.&' 39.2 158.8 78.4 98.0 117.6 137.2 166.8 176.4 
196 19.6 39.0 158.6 78.0 97.6 117.0 136.5 166.0 176.11 
1114 19.4 38.8 158.2 77.6 97.0 116.4 136.8 1&5.2 174.6 
193 19.3 38.6 67.9 77.2 96.11 115.8 136.1 1M. 4 173.7 
192 111.2 38.4 67.6 76.8 96.0 116.2 134.4 153.6 172.8 
191 19.1 38.2 117.3 76.4 96.6 114.6 133.7 162.8 171.9 
110 19.0 38.0 67.0 76.0 96.0 114.0 133.0 162.0 171.0 
189 18.9 37.8 66.7 75.6 94.11 113.4 132.3 161.2 170.1 
188 18.8 37.6 66.4 76.2 114.0 112.8 131.6 16G.4 169.2 
187 18. 7 37.4 66.1 74.8 93.6 112.2 130.9 1411.6 168.3 
188 18..8 37.2 6Il.8 74.4 93.0 111.6 130.2 148.8 167.4 
185 18.11 37.0 6Il.6 74.0 92.6 111.0 129.5 148.0 166.6 
184 18.4 36.8 66.2 73.6 92.0 110.4 128.8 147.2 165.6 
183 18.3 36.6 M.9 73.2 91.6 109.8 128.1 146.4 164.7 
182 18.2 36.4 M.6 72.8 91.0 109.2 127.4 146.6 163.8 
181 18.1 36.2 M.3 72.4 90.6 108.6 126.7 1".8 162.9 
180 18.0 36.0 M.O 72.0 10.0 108.0 126.0 144.0 162.0 
179 17.8 36.8 63.7 71.6 89.6 107.4 126.8 143.2 161.1 

/ 
, 4 
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No. H) L. 380.J (No. _ L. 411. 

N. 0 1 • • 4 Ii • 7 8 • DI1r. 

-- - --- --I- ------------
240 380211 03Il2 G 0754 0934 1116 l296 1476 1056 1837 181 

1 2017 2197 2557 2737 2917 3097 3717 34li6 3636 180 
2 3815 39Il5 4174 4353 4533 4712 4891 6070 5249 5428 179 
3 6606 6785 li064 6142 '6321 6499 6677 ~ 7034 7212 178 
4 7390 7568 7746 7924 8101 8279 !M56 8634 8811 88811 178 
5 9166 9343 9520 !l698 9875 ----040S 10758 
~ 0051 0228 0582 177 

II 3IIOlI3Ii 1112 1288 1464 1641 1817 1993 2169 2345 2521 176 
7 21197 2873 3048 3224 lHOO 3575 3751 3926 4101 4277 176 • 4482 4627 48>2 4977 5162 5326 5Ii01 6676 .:;sso 6CYl5 175 • 6199 8374 6548 6722 6896 7071 7245 7419 7192 7766 174 

2iO 7940 8114 82871 8461 86M Ii808 8981 .154 9328 9501 173 
I 1 9674 IIM7 1Iii" I ---I- 0020 0192 0365 0538 0711 0883 1056 173 

2 401401 1573 1745 1917 2009 2261 2433 2605 2777 2949 172 
3 3121 3292 3464 3G35 3807 3978 4149 4320 4492 4663 171 
4 4834 5005 5176 5346 5617 6688 5868 0029 6199 6370 171 
5 6540 6710 6881 7051 7221 7391 7561 7731 7901 8070 170 
6 8240 8410 8S19 8749 8918 9087 9267 9426 959S 9764 1tl9 
7 9933 Oiiril 0'l11 

----
8~ 

0440 0609 0777 0946 1114 1283 1451 169 
1788 1956 2124 2293 246l 2t!29 2796 2964 31a:} 168 

9 3300 3467 3636 3800 3970 4137 4306 4472 4639 4806 167 

260 4973 5140 s:m 5474 5641 QI08 5974 6141 63011 6474 167 
1 6641 6867 6973 7139 7306 7472 7638 7804 7970 8135 166 
2 8301 8467 8633 8798 8964 9129 9295 9460 9625 9791 165 
3 9956 -------- ---- 0121 0286 0451 0616 10781 0945 1110 1275 1439 165 
4 421604 1768 1933 2097 2261 I~ 2590 2754 2918 3082 164 
5 3246 3410 3574 3737 3901 4228 4392 4556 4.718 164 
6 4882 5045 52n8 5371 5634 5697 5860 6023 6186 6349 163 
7 6511 6674 6836 6999 7161 7324 7486 76'.8 7811 7973 162 
8 8135 8297 8459 8621 8783 8944 9106 9268 9429 9591 162 
II 11762 99U, 1-

43 0075 0236 0398 0569 0720 0881 1042 1203 161 
.. --

!'BoraBTlOXAL PARTS. 

0" "" -
DI~, 1 2 3 4. 5 6 7 8 II 

----'--"------_"_0--------- -
178 17.8 35.6 53.4 71.2 811.0 106.8 124.6 142.4 180.2 
177 17.7 35.4 53.1 70.8 88.5 106.2 123.9 141.6 159.3 
176 17.6 35.2 62.8 70.4 88.0 105.6 123.2 140.8 158.4 
175 17.1i 35.0 62.5 70.0 87.5 105.0 122.5 140.0 157.5 
174 17.4 34.8 62.2 69.6 87.0 104.4 121.8 139.2 156.6 
173 17.3 34.6 51.9 69.2 86.5 lla8 121.1 138.4 156.7 
172 17.2 34.4 51.0 68.8 86.0 lla2 130.4 137.6 lR8 
In 17.1 34.2 51.3 68.4 86.5 102.6 119.7 136.8 153.9 
170 17.0 34.0 51.0 68.0 86.0 102.0 119.0 136.0 153.0 
169 16.9 33.8 SO. 7 67.6 84.5 101.4 118.3 135.2 162.1 
168 16.8 33.6 SO. 4 67.2 84.0 100.8 117.6 134.4 151.2 
167 16. 7 33.4 SO. 1 66.8 83.5 100.2 116.9 138.6 ISO. 3 
166 16.6 33.2 49.8 66.4 83.0 99.6 116.2 132.8 149.4 
165 16.5 33.0 49.5 66.0 82.5 99.0 115.5 132.0 1411.6 
164 16.4 32.8 411.2 65.6 82.0 98.4 114.8 131.2 147.6 
163 16.3 32.6 48.9 65.2 81.6 97.8 114.1 130.4 146.7 
162 16.2 32.4 48.5 64.8 81.0 97.2 113.4 J2t.6 146.8 
161 16.1 32.2 48.3 64.4 80.5 96.6 112.7 128.8 1440' 
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431.J 

1 

270 431364 1&5 
1 2969 3130 
2 ~ 4729 
3 6163 6322 
4 7751 79011 
6 9333 ~1 
--- -

6 44090II 1066 
7 2480 ?Jl37 

4046 4201 
5604 6760 

58 7313 
06 8861 
1-

0403 
86 1940 
18 3471 

4845 4997 
6366 6518 

71 7882 8OlI3 

I 
--

1685 
32119 
4888 
6481 
8067 
91148 --
1224 
2793 
4357 
5915 
7468 
9015 
--

mli7 
2093 
362.4 
&160 
6670 
8184 

1846 
3450 
&048 
6640 
8226 
9806 

2007 
3610 
6207 
6799 
8384 
9964 

2167 
3770 
5367 
6967 
8542 

---- 0122 
1381 1338 lII96 
2950 3106 3263 

8336 I 8481 8638 

N1JJIaBU. 

[No. 

• 7 8 
----

232S 2468 2649 
3lI3O 4OlIO 4'l49 
5Ii3l 56116 5844 
7116 727!> 7433 
S201 88511 9017 ----
0279 04S7 0694 
185:l 2lIOII 2166 
34l9- 3&76 3732 
4U8l 6137 5293 
6537 6692 6848 
8Il88 8242 8397 
963.'J. 9187 994l ----
U72 1326 1479 
2706 2859 3012 
4235 4387 4540 
5758 59lO 00fi2 
l276 7428 7579 

900l 

2809 161 
4409 160 
6004 159 
592 159 7 

9 176 158 

0752 158 
2323 157 
38S9 157 
64 
7 

1 
3 

fill 
77 
9242 151 

8 \1392 9Ii43 9694 
8780 1 8940 

9846 lI9II5 --------------- 0146 
1348 1499 1649 • 

290 
1 
2 
3 
4 

DUI. --
161 
160 
159 
158 
157 
1&6 
155 
154 

I 
143 
lei 
Itl 
140 

460898 1048 
2398 2&48 
3893 4042 
53113 5532 
6868 7Q16 
8347 8495 

1198 

'lJ'N1 
4191 
&680 
7164 
8643 

2847 29B7 3146 
4340 4490 4639 
Ii829 5977 6126 
7312 7460 7608 
8790 8938 9085 

9822 t960 ---- 0116 
1292 1438 1.586 

&6 2903 3049 
16 4362 4508 
71 1i816 5962 

p 

1 2 3 4 5 
---------------

16.1 32.2 48.3 64.4 80.6 
16.0 32.0 48.0 64.0 so. 0 
16.9 31.8 47.7 63.6 79.5 
15.8 31.6 47.4 63.2 79.0 
15.7 31.4 47.1 62.8 78.5 
15.6 31.2 46.8 62.4 78.0 
15.6 31.0 46.5 62.0 77.5 
15.4 30.8 46.2 61.6 77.0 
15.3 30.6 45.9 
5.2 3Q.4 45.6 

• 1 3Q.2 45.3 
.0 3Q.O 45.0 

4.9 29.8 44.7 
4.8 28.6 44.4 
4.7 .4 44.1 
4.6 2&.2 43.8 
4.5 29.0 43.5 

1 

4.4 I 28.8 

:t: I 67:2\ 71:51 
143 28.6 
14.2 ' 28.4 42.6 &6.8 71.0 
14.1 l 28.2 42.3 &6.4 70.5 
14.0 28.0 42.0 56.0 70.0 

181 

0296 
1799 

3296 
f188 
6274 
77&6 
wm 
0704 
2171 
3633 
&090 
6542 

6 
---

96.6 
96.0 
96.4 
k8 
1M. 2 
93.6 
93.0 
9I!.4 
91.8 
8L2 
"-6 
98.0 
!!t.4 
8!.8 
88.2 
87.6 
87.0 
86.4 
85.8 
85.2 
84.6 
84.0 

0447 0697 0748 151 
2248 150 1948 2098 

3tt5 3594 
4936 5085 
6423 6571 

5 
I> 

3744 150 
234 149 
719 149 

7904 
9380 

8OO'J 
9627 

..82QO 148 
9676 148 ----

0861 0IIIJ8 1 
2318 2>W4 
3779 3025 
5235 5381 
6687 6832 

7 8 9 ---------
112.7 128.8 144.9 
112.0 128.0 144.0 
111.3 127.2 143.1 
110.6 l28.4 142.2 
100.9 m.o 141.3 
109.2 124.8 140.4 
lQ8.5 124.0 139.5 
101'.8 123.2 llI8. 6 
1Q7.1 122. 
100.4 ru. 
106.7 131 . 
105.0 120. 
lOt. 3 119. 
roa.6 118. 
W2.9 117. 
let. 2 lUI. 
161.5 116. 
100.8 

'H, I 
I 

100.1 114.4 128.7 
99.4 113.6 127.8 
98.7 .112.8 126.9 
98.0 112.0 126.0 



No. 300 L. 477.] (No. 339 L. 531 •. 

N. 0 1 I • , 6 6 7 8 • DltI'. 
300 mi2l 7266 7411 7S5S 7700 7844 7lI89 8133 8278 8422 140 

1 8Ii66 8711 8865 8999 9143 9287 9431 9515 9719 9863 144 

~ --------------I UII8 --
2 0161 112M 0438 0li82 0725 0869 1012 121111 144 
3 1443 1&116 1729 1872 2016 21/i11 23aJ 244S 2588 2731 143 
4 2874 3016 31/i11 3302 3445 3587 3730 3872 4015 4157 143 
5 4300 f442 4S86 4727 4869 5011 6153 6296 6437 6579 142 
6 5721 &1163 6006 6147 6289 6430 6672 6714 8865 61197 142 
7 7138 7280 7421 71183 7704 7845 7986 8127 8269 8410 141 
8 8661 86lI2 8833 8974 9114 9255 9396 9537 9677 9818 141 
9 9958 ----------------I--- 0099 0239 0CJ80 0620 0661 0lI01 094l 1081 1222 140 

I 
310 491362 1502 1642 1782 1922 2062 2201 2341 2481 2621 140 

1 2760 2900 3040 3179 3319 34Il8 3Ii97 3737 3876 4015 139 
2 4153 42IK f433 4S72 47U 4850 4989 6128 6267 6406 139 
3 5344 Il883 6822 Ii960 6099 6238 6376 6616 6653 6791 139 
4 6930 7068 7206 7844 7463 7621 77/i11 71J17 8035 8173 138 
6 8311 8448 8&116 8724 8862 8999 9137 9276 9412 9550 138 
6 9687 9824 9962 --------------
~ ---- 0099 0236 0374 0611 0648 0785 0922 137 

7 1196 1333 1470 1607 1744 1880 2017 21M 2291 137 
8 2427 2Il84 2700 2837 2973 3109 3246 3382 3518 386S 136 
9 3791 3927 4063 4199 43311 4471 4607 4743 4878 5014 136 

320 6150 6286 6421 53S7 Il893 6828 51164 6099 6234 6370 136 
1 6505 6640 6776 6911 7046 7181 7316 7451 7586 ml ·135 
2 7856 7991 8126 8260 839S 8530 8664 8799 8934 9068 135 
3 9203 9337 9471 9606 9740 9874 --------

f--- -- 0009 0143 0277 0411 134 
4 610S45 0679 0813 0947 1081 1215 1349 1482 1616 1750 134 
6 1883 2017 2151 2234 2418 2531 2684 2818 2951 3084 133 
6 3218 3351 3484 3617 3750 3883 4016 4149 4282 4415 133 
7 4648 468l 4813 4946 5079 5211 5344 6476 5609 5741 133 
8 5874 6006 6139 6271 6403 6535 6668 6800 6932 7064 132 
9 7196 7328 7460 71i92 7724 7866 7987 8119 8251 8382 132 

330 8514 8646 8777 8909 1040 9171 9303 9434 9566 9697 131 
1 9828 99Ii9 ------ ----------

I 521138 -- 0090 0221 03S3 0484 0615 0745 0876 1007 131 
2 1269 1400 1530 1661 1792 1922 2053 2183 2314 131 
3 24f4 2575 2706 2835 2966 .3096 3226 3356 3486 3616 130 
4 37411 3876 4006 4136 4266 4396 4526 46Il8 4785 4915 130 
5 5045 &174 5304 6434 5363 &693 6822 5951 6081 6210 129 . 
6 6339 6469 6598 6727 68Il8 698& 7114 7243 7372 7501 129 
·7 7630 778& 7888 8016 8146 8274 8402 8531 8660 8788 129 
8 IJIl7 1046 9174 9302 9430 95/i9 9681 9815 9943 ------- ----I------- 0072 128 
9 530200 0328 04Il8 0684 0712 0840 0968 1096 1223 1351 128 . 

PBOPOBTIONAL P AIlTS. 

Dill. 1 2 3 , 6 6 7 8 II 

139 13.9 27.8 41.7 55.6 169.5 83.4 r-ru 111.2 125..1 
138 13.8 27.6 41.4 55.2 69.0 82.8 96.6 110.4 124.2 
137 13.7 27.4 41.1 6U 68.5 82.2 95.9 109.6 12lL3 
136 13.6 27.2 4G.8 64.4 68.0 81.6 95.2 108.8 122.4 
135 13.6 27.0 40.6 64.0 61.6 81.0 94.6 108.0 121.6 
134 13.4 26.8 4G.2 63.6 61.0 so. 4 93.8 107.2 120.6 
133 13.3 26.6 8&.9 63.2 66.6 79.8 93.1 108.4 119.7 
132 13.2 26.4 39.6 52.8 66.0 79.2 92.4 los. 6 11&8 
131 13.1 26.2 39.3 62.4 65.6 18.6 91.7 104.8 111.9 
130 13.0 26.0 39.0 52.0 65.0 78.0 91.0 104.0 117.0 
129 12.9 25.8 38.7 61.6 64.& 77.4 90.3 103.2 116.1 
128 12.8 25.6 38.4 61.2 64.0 76.8 1JI.6 102.4 111.2 
127 12. 7 25.4 38.1 1iO.8 .,.- .~ __ 88.9 101.6 114.3 . 

Digitized by Google 



TABU 10.-

.631.) [No. 379 

1 t a 7 8 
------ ------ ------------

3.0 631479 1607 1734 1862 1990 2117 2246 2372 2liOO 2627 128 
1 27M 2882 3009 3136 3264 3391 3518 3645 3772 3899 127 
2 4026 4163 42110 4.07 4S34 4661 4787 4914 6041 5167 127 
3 5294 M21 5547 1i674 5Iro fIi!27 6053 6180 6306 6432 126 
4 6558 6686 6811 6937 7063 7189 7315 7441 7567 7693 126 
5 7819 7945 8171 8197 8322 8448 8574 8699 8825 8951 126 
6 9076 g.m 9327 9452 9578 9703 9829 99M ----
----------- ------ 0079 0204 125 

7 M0329 0455 0680 0705 0830 0955 1080 1205 1330 14M 125 
579 1704 1829 2327 2452 2576 27 

5 2950 3074 3571 3696 3820 39 
.068 4192 4316 4812 4936 5060 5 
S307 5431 5555 6049 6172 6296 64 
6M3 6666 6789 7282 7.05 7529 7 

75 7898 Iml 8512 8635 8758 
9003 11126 9249 9739 9861 9984 

---- ------ 0 
0351 0473 0962 1084 1206 1 

I 

50 1572 1694 2181 2303 2425 
7 2668 2790 2911 3033 3155 3276 3398 3519 3640 3762 121 
8 3883 .004 4126 4247 4368 4489 4610 4731 4852 4973 121 
9 5094 5215 5336 5457 5578 5699 5820 liII40 6061 6182 121 

360 6303 6423 6M4 6664 6785 6905 7026 7146 7267 7387 120 
1 7507 7627 7748 7858 7988 810S 8228 8349 8469 8589 120 
2 8709 8829 8948 9068 9188 9308 9428 9M8 9667 9787 120 
3 9907 -------------------- 0026 0146 0266 0385 0504

1
0824 0743 0883 0982 119 

4 561101 1221 la.o 1459 1578 1698 1817 1936 2055 2174 119 
2293 2412 2531 3006 3125 3244 

81 3600 3718 4192 4311 4429 4 
4666 4784 4903 6376 M94 5612 5 
5848 5966 6084 6555 1i673 6791 
026 7144' 7262 7732 7849 7967 

8202 8319 8436 8905 9023 9140 
4 9491 9608 ----------- 0076 0193 0309 

0660 0776 1243 1359 1476 1 
09 1825 1942 2407 2523 2639 27 

4 2872 2988 3104 3220 3336 3452 3588 3684 3600 3915 116 
5 4031 4147 4263 4379 4494 4610 4726 4841 4957 5072 116 
6 5188 5303 M19 5534 5650 5765 5880 5996 6111 6226 ll5 
7 6341 6457 6572 6687 6Im 6917 7032 7147 7262 7377 ll6 
8 7492 7607 7722 7836 7951 8066 8181 8295 8410 8525 115 
9 8639 8754 8868 8983 9097 9212 9326 944l 9555 9669 114 

PBoPORTlONAL PaTS. 

1 2 3 6 
7 I 8 ------

2.8 26.6 38.4 76.8 89.6 102. 
2.7 26.4 38.1 76.2 88. 9 lOt. 
2.6 26.2 37.8 75.6 88.2 100. 
2.5 26.0 37.5 75.0 87.5 100. 

12.4 24.8 37.2 74.4 86.8 99. 
2.3 24.6 36.9 73.8 86.1 98. 
2.2 24.4 36.6 73.2 85.4 97. 

I 1 

2.1 24.2 36.3
1 60:01 

72.6 84.7 
96. 1 I 120 12.0 24.0 36.0 48. 0 1 72.0 84.0 96.0 IOS.0 

1111 11.9 23.8 35.7 47.6 59.5 71.4 83.3 95.2 107.1 

183 



"ABU 1 ........ .lUIIIB &I' NUll •••• 

No. " L.679.) (No. 41. l-. 6J,1. 

N. • 1 • • fl. 1 8 • Dur. 
380·-;;;;-__ ----,- ------~I---

«»12" 012& 0III4l oa&6 OW 0Il83 0607 0811 114 

1 4IPI26 1_ 1153 l267 1381 1486 1_ 1722 1836 1950 
2 20113 2111 22:9l 241M 2618 26at 2746 J8Ii8 2972 3086 
3 31ee 3312 U. 3639 36Sa 3766 3879 3992 4106 4218 
4 4331 ~ ~ 4670 4783 4881 liOOa 6l?:l Ii236 63f8 113 
5 6f6l 6514 M86 61G8 1iS12 6024 6137 I2IiO 6362 6476 
6 668i 1700 68U 6925 7037 7149 7262 73H 7486 7698 
7 111l .,. 7lI36 8047 81641 82n 8386 8t96 84lO8 8720 112 : == J-1IM'_+ .... _8966_1_1I_167_1._gm. ____ I _9Ii08 __ 1&_6 __ 97_2t __ 11838_ 

-- 0061 0173 0284 ~ 0507 OC1l9 0730 0842 0963 

I 380 .1066 1116 1287 1m 1610 1621 1.713 1863 It66 20M 
1 2111 2288 23l1li 2610 3621 2713 2843 29M 30M 3176 III 
2 3286 33t7 3608 3618 3129 38fO 3960 Ul 4171 4282 
3 430a .aoa 4614 4724 483f ~ IiG66 61* lW6 63841 
4 M96 aeoo 5117 6827 liD37 8047 6157 6267 6317 6487 
6 6Il97 tm11 6811 6e27 7f1.J1 11411 7W 73410 7476 75M 110 
6 7896 '1806 7114 8024 8~ sua 8363 $48t 8672 8681 
7 87111 8IlOO 9008 111111 9228 t!337 l144li N60 ~ 9114 
8 .. 9981--- -- -- 109 

0101 0210 03111 0428 0637 0646 0756 aI64 
II 600913 1~ 1191 1299 1~ 1517 1626 17U 1843 1951 

400 2060 2168 2277 23S6 a4II6 2608 2111 ~fI 2928 303f 
1 31« 326a 3361 36tl8 3577 8IIe& 31M 390e 4OJ.e 4118 108 
:I 4226 433f 4442 4S5O 4658 4766 4814 41182 liII8e 6197 
3 6306 Mia 6621 6628 5736 5844 1iS51 6059 6166 62'24 
4 1381 6C8t 6IiCI6 6704 6811 691~ 7026 1133 7241 1348 
6 7465 7a63 7_ 7777 7884 7991 8098 8205 831t 841. 107 
6 8Ble 8633 8740 8847 8954 9061 9167 9214 9381 9488 
7 ... 9781 9888 .. 14 - - ------- ---

S I 6lG6OO 0767 003 om = ~~= :: ~ rnr ~ 
II 1723 l82II 1936 2042 2148 ~ 2380 2466 26~ 2678 106' 

410 2784 2890 2996 8103 3207 3313 3fI9 35U 3430 3736 
1 3842 allt7 4063 411iS ~ 4370 4416 4Ii81 41186 4n2 
:I 4897 moa 6108 ~13 631. M24 562t 88M 5140 ~ 
3 4960 6066 6180 e206 Q370 0.70 6081 eeee 6190 """" lOS 
4 1006 n86 7210 7316 7420 1~ 1. 77t4 783t 1943 

DHr. 

118 
117 
116 
116 
114 
113 
112 
111 
110 
109 
108 
107 

' 108 
105 
105 
104 

11.8 
11. 7 
U . 6 
U. S 
11. 4 
U. 3 
11. 2 
11. 1 
11. 0 
10.9 
10. 8 
10. 7 
10. 6 
10. 6 
10. 5 
10.4 

2 3 

23. 6 35.. 
23.4 35.1 
!8. t M.S 
28.0 U . S 
23.8 U.2 
12.6 33. 11 
2t.4 33.6 
22.2 33.3 
22.0 33.0 
21.8 32.1 
21. 6 32.4 
21. 4 32.1 
21.2 31.8 
21.0 31. 5 
21.0 31 . 5 
2O.S 31.2 

6 8 , 
47.~ •• 0 70.8 82.6 
46.8 58.5 10.2 81.9 
fe.' M.6 81. 6 M.t 
41.0 81.6 68.0 80.5 
4&.6 67. 0 68.. 711.8 
46.:1 111.6 17. 8 711.1 
... 8 ao 17.2 78.4 
44.4 811.5 88.6 17. 7 
44.0 811.0 66.0 11.0 
43.6 14.6 66.4 78.3 
43.2 M.O 04. 8 76.6 
42.8 63. Ii 04. 2 74. 9 
42.4 63. 0 63. 6 . 74.2 
42.0 ~. 5 63.0 73. 5 
42. 0 S!. S 63. 0 13. 5 
41.6 52.0 62.4 12.S 

8 9 

94.4 106.2 
113.6 105.3 
It.& 164. 4 
1Itl.0 1'03.5 
111. :1 102.6 
".4 101.1 
• • 6 100.8 
88.8 119. 9 
88.0 119.0 
87.2 118.1 
86. 4 97.2 
as. 6 116. 3 
84. 8 116.' 
84. 0 94.5 
84. 0 94. 6 
83.t 113.8 

........ DiQiiZedbyGoogle 



o.411iL 9L. 

I~_o 1_1 _2 1_' ~I_' ~1_7 _81_9 Dill. 1 

6 61 8Ui3 8S62 8671 8780 8989 1 • 9198 94.06 9611i 98U 0032 - --, -- --
I 7 620 0240 0448 0066 118M 1072 

1 

8 117611280 
=1 

1488 

=11= 1799
1

11100 2007
1

2110 I , 2214 2318 2526 2835 2II3Q 31M2 3146 
I 32411 3353 3456 36MI 3663 3766 38611 8973 4076 4179 

1 4385- 4691 4798 6004 5210 
2 5415 5621 5827 6032 6238 
3 M43 6648 

m511= 

7058 7268 

1 

4 73661 741J8 7511 1 7673 7980 18082 
8185

1
8287 

1 

5 8388 84111 =:m ~= ~. 9104 0006 9308 102 
6 9410 t,512 ----

t=: :::::- - --
0036 

0123 0326 
7 6304 0530 0733 1139 1342 
8 1 1545 1748 1951 2153 2356 

I 
9 I 2559 

asl 
2761 

=11= 

3165 3367 

101 1 
430 34681~ 3771 4117414175 427°14376 1 4477 4578 4779 5081 5182 5283 53B3 

2 54Bt 6684 6786 5886 5986 tlO81 6181 6287 6388 
3 e588 6789 6989 7189 = 4 7 7590 7790 7990 8190 
5 85BII 8789 8986 

-··f~ -I~ I 
6 9486\ t586 .00861 9785 ~II: I M0481I 0581 

008i 0183 0283 0382 
7 0680 0779 1077 1177 1276 1375 
8 1 1573 1771 1970 2168 2366 
\I ~. 2761 2959 3156 3354 

35&1 3749 3946 4143 4340 

I 
1 

51 

4537 

=1 

4734 
48321' 49;tl 

5029
1

5127 =,~ 
981 

2 5521 5717 5815 159~ 6011 6110 
3 6502 8698 8796 6894 6992 7089 7187 17285 4 7481 7579 7676 m4 7872 7969 8067 8165 8262 
5 = 8Ii63 ~ 904a Q\l37 
6 9627 Q821 ~ - --- 0502 0599 -- 0016 0210 

I 
7 

=1 

040Ii QOO6II 079;t 0890
1

0967 
10& 11181 

97
1 

8 1375 147211568 166& 1762 1859 19Ci6 2053 2150 
9 2343 2440 2636 2633 27110 2826 2Q\l3 3019 3U6 

3309 3502 = = 4080 
1 4 4273 4486 5042 
2 Ii 5235 i427 5619 6810 6002 

I 
3 --I 6194 

~I 
6386 ~ 8677 667316709 6864

1_ 
I 

4 7066 7152 7343 7438 7634 7629 7725 7820 7916 I 5 :M 8107 8298 839;t ~ 8584 8679 8774 8870 
6 9060 9166 9250 t346 9441 9536 9631 9726 9821 
7 --- -- 0581 --- 0011 0201 0391 0771 
8 0000 1150 1339 1529 1718 
9 1813 1 1907 2002 1 2096 2191 II 2286 23!j() I 2475 25419 I 2663 

-- 2 - . . ---- --111. 4 Ii 7 - -- --- -- -- - -

1 

105 
10.51 2LO 31.5 

42.01 
62.5 

63.0 I 78.51 
84.0 94.5 

1 

104 10.4 20.8 31.2 41.6 ~2.0 62.4 72.8 83.2 9;t.6 
103 10.3 20.6 30.9 41.2 61.5 61.8 72.1 82.4 92.7 
102 102 20.4 30.6 408 61.0 61 2 71.4 81.6 918 

1 20.2 40 60.5 70.7 .8 90 
JO.O 40 10.0 70.0 .0 90 
18. 8 at 49.5 119.3 .2 89 . I , I 



TABLE lO.-LOOAIUTIIKS OF NlJKBBU. 

I No. 460 L. 662.) [No. 499 L. 8Il8. 

1~_O_I_l_l_t __ ' __ f __ I_I_'_1 7 1_8 __ '_ Dur. 
460 

1 
2 
3 
4 
S 
6 
7 

8 
9 1173 1265 

470 2098 2190 
1 3021 3113 
2 3942 4034 
3 4861 4953 
4 5m 5870 
S 6694 6785 
6 7607 7698 
7 8518 8609 
8 

9 
4lIO 

1 
2 
3 
4 
5 
·6 
7 7529 7618 
8 8420 8509 
9 93011 9398 

490 600196 0285 
1 1081 1170 
2 1965 2063 
3 2847 2935 
4 3727 38lS 
5 4lI05 4693 
6 
7 
8 
9 

7 3CMl 31M 12 3607 

69 
06 

640 
72 

3083 4078 41 4548 
4924 5018 51 5487 
5862 5956 1 6424 
6799 68112 7360 
7733 7826 99 8293 
8665 8759 885 1 9224 
9596 9689 97 :-
---- OlS3 

1 0624 0617 07 1080 
1358 1451 lS43 163li 1728 1821 1913 2006 
2283 2375 2467 2560 2652 2744 2836 2929 
3205 3297 3390 3482 3574 3666 3758 3850 
4126 4218 4310 44(1l 4494 4586 4677 4769 
5045 5137 5228 5320 5412 5503 5595 5687 
5962 6063 6145 6236 6328 6419 6511 6602 
6876 6968 7069 7151 7242 7333 7424 7516 
7789 7881 7972 8063 8154 8245 8336 8427 
8700 8791 8882 8973 9064 9155 9246 9337 

10 9700 9791 -!-
- --I- 541 0245 

!~;~ I'; 
3317 3407 34 3857 

127 4217 4307 4756 

1 
15 

7707 
8598 
9486 

0373 
1258 
2142 
0023 
3003 
4781 

5114 5204 5 5652 
6010 6100 61 8 6547 
6904 6994 7 1 7440 
7796 7886 7975 8064 8153 8242 8331 
8687 8776 I 8865 8953 I 9042 9131 9220 
9576 9664 I 9753 9841 9930 0019 0i07 = ~I ~ ~llrit,g yg ~ 
2230 2318 I 2406 2494 2583 2871 2769 

S7t4 69 6269 

93 

91 

90 

89 

88 

7 
1 

404 
5 

=5832 :1991:S rut l:m ~ ~ 
mIISI~7 5187 

PROPORTIONAL PA 

Dur. _____ 3 _'_4 ___ 5 _______ 8 _'_9_ 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 

9.8 
9.7 
9.6 
9.S 
9.4 
9.3 
9.2 
9.1 
9.0 

19.6 
19.4 
19.2 
19.0 
18.8 
18.6 
18.4 
18.2 
18.0 

29.4 
29.1 
28.8 
28.5 
28.2 
27.9 
27.6 
27.3 
27.0 
26.7 
26.4 
26.1 
25.8 

39.2 
38.8 
38.4 
38.0 
37.6 
37.2 
36.8 
36.4 
aG.O 
35.6 
36.2 
34.8 
34.4 

49.0 
48.5 
48.0 
47.5 
47.0 
46.S 
46.0 
45.5 
45.0 
44. 
44-
43. 
43. 

58.8 
58.2 
57.6 
S7.0 
56.4 
55.8 
55.2 
54.6 
54.0 

68.6 
67.9 
67.2 
66.5 
66.8 
66.1 
64.4 
63.7 
63.0 

78.4 
77.6 
76.8 
76.0 
75.2 

~:I 
72.8,' 
72.0 
7L2 

70.
4

1 611.6 
88.8 

88.2 
87.3 
86.4 

:f I 
82.8 i 
81.9 
81.0 
80.1 
79.2 
78.3 
77.4 



'fA.BLID to.-LOGA.BI'I'BIIS 01' NUIIB •• S. 

No. 500 L.8IIII.] (No. '" L. 736. 

N. 0 1 I I f .. 8 7 8 • Dill . 
---- - --i---- --

iOO 688970. \lOST 9144 9231 9317 !KIM 9491 11678 116M 9751 
1 9838 9924 --I- --

0011 0098 0184 0271 03Il8 0t44 0531 0017 
2 7OO71K 0700 fB17 0963 1060 11. 1222 1309 1395 148Z 
3 1568 16M 1741 1827 1913 1999 2086 2172 2258 2344 
( 2(31 2517 2603 3689 7175 2881 2947 3033 3119 3205 
5 3291 3377 3(63 3M9 3835 372l 3807 3893 3979 4065 86 
6 (151 (236 (322 4408 ((II( (579 (6M (751 (837 4922 
7 5008 50IK 5179 5385 5350 M36 5522 fIHI 5693 5778 
8 5864 5lM9 6035 6120 6206 6291 6376 6462 6M7 6632 
9 6718 6803 6888 697( 7059 7144 7229 7315 7400 7485 

510 7570 7655 7740 7828 7911 7996 8081 8166 8251 8338 85 
1 8421 8506 8591 8676 8761 8M6 8931 9015 9100 9185 
2 9270 9355 9(40 9524 9609 969( 11719 9863 99(8 --

0033 
3 710117 0002 0287 0371 IK56 0540 0625 11110 1119( 0879 
4 0963 1048 1132 1217 1301 1385 1470 16M 1639 1723 
5 18111 1892 1976 2060 2144 2229 2313 2397 2481 2566 
6 2650 2734 2818 2\102 2986 3070 31M 3238 3323 34111 84 
7 NIl 3575 3659 3742 3826 3910 399( 41118 U62 4246 
8 4330 4414 4497 4581 (6M 4749 4833 4916 5000 Ii084 
9 6167 6251 6336 0418 6Ii02 5586 6669 5763 6836 6920 

620 6003 6087 6170 6254 6337 6421 66IK 6588 6671 6704 
1 6838 6921 7004 7088 7171 7254 7338 7421 75M 7587 
2 7671 7704 7837 7920 8003 8086 8169 8263 8338 8419 
3 8602 8585 8668· 8751 8834 8917 9000 9083 9165 9248 83 
f 9331 11(14 9497 IlIl80 9663 9745 9828 9911 999( ------ 0077 
5 720lIi9 0242 0325 IK07 1K90 0573 0655 11138 0821 0903 
6 098tl 1068 1151 1233 1316 1398 1481 1563 1646 1728 
7 1811 1893 1975 2O.'i8 2140 2222 2305 2387 2469 2552 
8 2634 2716 2793 2881 2963 3046 3127 3209 3291 3374 
9 3456 3633 3620 3702 37M 3866 3948 4030 (112 UII( 82 

630 4276 4358 4440 4622 46IK 4685 4767 4849 4931 '6013 
1 &095 6176 6258 6340 M22 5&03 IiIi85 6667 5748 Ii830 
2 1i1112 Ii993 61115 6166 6238 6320 6401 6483 6564 6646 
3 6727 6809 6890 6972 7063 7134 7216 7297 7379 7460 
( 7041 7623 17M 7785 7866 7948 8029 8110 8191 8273 
5 83M M35 8516 8IiII7 8878 871i11 8841 8922 9003 9084 
6 9165 9346 9327 H08 9(89 9570 9651 9732 9813 9893 81 
7 9974 ------------------ 006Ii 0136 0217 0298 0378 0459 0540 0621 0702 
8 7311182 0863 0944 1024 1105 1186 1266 1347 1428 1508 
9 1580 1669' 1700 1830 1911 1991 2072 2W 2233 2313 

540 2384 2474 2555 263Ii 2715 2796 2876 2956 3037 3117 
1 3197 3278 8358 3438 3518 .3598 3679 371i11 3839 3919 
2 3999 41119 U60 4240 4320 4400 4430 4560 4640 (720 80 
3 4800 4860 (960 &040 5120 6200 5279 63Ii9 KIll 6619 
( 5IiII9 6679 571i11 5838 1i1118 IiII98 61118 611i7 6237 6317 

PBoPOB'I'IOlfAL P AB'I'II. 

DUf. 1 ,. 3 4 .. II 7 8 1 

-- ---I-------
87 8.7 17.4 28.1 34.8 43.5 62.2 60.1 69.6 78.3 
88 8.6 17.2 25.8 34.4 43.0 51.6 60.2 68.8 77.4 
85 8.6 17.0 25.5 34.0 42.5 51.0 1iII.6 68.0 76.5 
84 8.4 16.8 25.2 83.6 42.0 Sf).( 58.8 67.2 7&.6 

l8'I Digitized by Google ~ 



'f",au J 

L.736.] 

N. 0 1 t I f 6 • 7 8 • Dtft • 

-------- ----------I-
64.5 736197 M76 656& ~ 81115 679D 6874 61154 11m 7113 

6 7l9a 1m 7352 7431 'ni11 7690 7f111! 174M' 78:» 7lI08 
7 79ff1 &MJ1 8146 8226 8306 83M 8t4i3 II5t3 8622 8701 
8 8781 888& 89311 11018 90&7 i177 92D6 mali 9414 9493 
i 9572 9651 973l 98iO 91189 V968 
1---I------- 0047 0126 0005 0284 79 

S50 748363 0442 0521 oeoo 0678 !TI57 0836 11115 09lK 1!T13 
1 1152 1230 l30i 1388 1406'l 15j6 lSU 1703 1782 1860 

1939 2018 20118 Ul1 2489 2568 
2725 2804 2882 8 3196 3275 3353 
3510 3588 3887 39M 4068 4138 
4293 4371 4f49 4782 4840 491 
8075 5153 523 5543 5621 5lJJII 
5855 5983 tIM 6323 646l M7 
6634 6712 6790 7101 7179 725 
7412 7.s9 756 7878 'I9Ii6 8033 
8188 8266 8343 76 8653 8731 8!Il8 
8963 904D 911 9427 9594 9582 

2 9736 9814 98111 W4lII" ----
004i 0123 0:100 rrzn 113M 0431 

3 750508 0686 0663 !TI40 (1817 0894 097l 1048 lI25 1202 
4 1279 1356 1433 1510 1687 IBM 1741 1818 1896 1972 
5 2018 2125 2202 2279 2356 2433 250D 2586 2668 %740 17 
6 2816 2893 2970 3IM7 3123 3200 3277 33i3 3CIO 3506 
7 3583 36IlO 3736 3813 38119 3166 4M2 4111 4l!11fi 4272 
8 4348 4425 4.'i01 4578 4Ii64 4738 4/107 4883 4968 fi036 
9 8112 SIBS 5266 5341 ,5+17 ,5494 5!i76 56t6 5722,57lII 

5875 5951 6027 6332 6tQ8 6484 
11636 6112 618& 16 7em 7168 72t4 
7396 7472 7548 7&11 '1927 8003 
8155 8230 8306 800II 8685 876 
8912 8888 IlIl6:t 9366 9441 9517 
9668 9743 98I9 --10dI -- 0121 01N om 

760422 0573 08'ni <INiO 1025 
1176 1251, 1326 2 1827 1702 177 
19lI8 2018 2871 2318 24&3 2521 

9 2679 2'lM 2829 2.971 3IOIi3 3128 3203 32711 3353 75 

580 34211 3509 3578 3853 :rm 3802 3877 3952 4027 4101 
1 4176 4251 4326 ~ 4415 455Q 4624 46l1li 4174 4848 
2 4923 4998 5072 6147 5221 82M 5nO 5445 55211 551!4 
3 566IJ 57C! 5l11li S3II2 5968 GIMl 6115 61110 626£ 6338 
4 M13 6t87 MtI2 11838 6710 ~ 6S5!I tJI33 7fX1l 7082 

~M.P.dT8. 

1 2 6 7 

- --- -1---
8.3 16.6 49.8 68.1 
11.2 te.. 411.2 ll'T.4 
8.1 li.2 4Il.6 61.7 
11.0 16.0 48.0 56.0 
7.11 15.8 47.4 1».3 
7.8 15.6 46.S 54.6 

I I 
7.7 15.4 46.2 53.9 

«isl I 
76 7.6 15.2 

ZLSI 30.41 38.0 45.6 53.2 68.4 
75 7.5 15.0 ZL5 30.0 37.5 45.0 52.5 110.0 67.5 
74 7.4 14.8 22.2 29.6 37.0 44.4 ilLS 40.2 66.6 

188 



No. 685 L. 767.) (No. 629 L. 7911. 

N. • 1 t I t 6 • 7 It 8 DI1r. 
------I----------

685 7fl'1la1 723& 13M 7379 usa 7S'¥1 7lIOl 7675 77411 782a 
6 7898 79f2 =: =: 81M 82118 8Mi 8416 84llD SSM 74 
7 8&38 8112 89M 9IlIltI 9OI!i .1M 9230 9303 
8 em H&1 1IIiIS' 9&119 9673 9f46 lie 11884 9988 [---- ----------- 00f2 • 770115 0189 ~ 0836 0410 0014 0557 06SI 0705 077S 

IiIIO ~ 09'J6 ~ 1073 U46 1220 l2II3' 1387 1440 1514, 
1 las? 1661 17M l8II8 1881· 1955 202It 2.L02 2176 2248 
2 2322 23IIS :M68 2M2 11615 2688 ~ :1835 2ICII 2Il81 
3 305Ii. 3128 3201 3274 3348 3421 3494 a567 3MO a7la 
4 3786 3860 39113 4IlO6 4G79' «162 4224 .. 4311 4444 73 
5 4517 4S8O 4663 4736 41!09 488lI 4955 I02S 5100 517a 
1\ 5246 5319 5892 5465 5538 6810 5688 5768 082D IiOO2 
7 5974 6047 6120 6193 626S = 6411 &4lI3 6556 662t 
II 6701 6774 6846 6919 &992 7137 nlD 7282 13M 
II 7m 7499 7572 '1644 7717 77811 7862 7934 8OCI6 807t 

600 8151 8224 83116 8S88 8M1 8613 8&86 II6Il8 8730 8802 
1 8874 8947 9019 9091 tn63 II2a6 9808 93110 94Ii2 9SU 
2 Dm6 tI66D 911ft D8U 988IJ 1001 ------ 0028 0101 0173 om 72 
3 780317 0339 0461 0533 0605 0677 07411 0821 ~ 0965 
4 1037 1189 1181 1253 1324 1396 14M 1540 16M 
4 1755 1827 1899 11171 2042 2114, 2186 22Il8 2329 2401 
II 2473 2544 2616 2888 2759 2831 21102 29'74 3044 3117 
1 3189 32eO 3332 3403 3475 3546 3618 3688 3761 3832 
8 31KK 31175 4046 4118 4189 4261 4332 4403 4475 4541 
9 4617 t689 4760 4831 4002 4D'14 5045 5116 &187 Ii2st 

610 &330 S401 5t72 S5t3 5616 -SiSi 5828 &890 &117. 
1 6041 6112 6183 625t 6324 8886 6467 6&38 660D 6680 7l 
2 6751 6822 6893 6II6t 100S 7106 7177 7248 7319 7390 
3 7460 7531 7602 7673 7744 ~ 788i '19ii 8027 8098 
4 8U18 8239 8310 8381 8451 8593 8663 8734 8804 
4 8875 8946 9016 9087 9157 11228 92lIII 93dD 9440 11610 
6 9581 9661 11722 9792 11863 IID33 ----f-- -------- 0004 0074 0144 0215 
7 7lI028S 0356 0U6 lMII6 0567 0037 0707 077S 0848 01118 
8 81188 1059 1129 1198 l2G9' l340 1410 1GO 1559 1620 
9 16111 1781 1831 1901 WI 2CK1 2111 2181 2262 2322 

620 -2462 2&32 2802 2672 270 2812 28a 29$ 3022 70 
1 30112 3162 3231 3801 3271 I4A 3611 3581 36M 372j 2 = 3860 31130 tGIlO 4ImI 411111 4308 4279 4340 441 
3 4558 4627 4687 4767 48aa 49Q6 f976 51146 &1111 
4 5185 S25t 6324 =: NI3 IS32 = am 6741 5811 

3 S880 lIIMII 6619 61411 1227 d368 6431 IIiOS 
6574 d644 6713 8712 086t 1m 60IIG 7OfO 7129 7198 

1 726& 7337 7408 1174 = 7. 7762 7tn 7890 
8 1960 ,.,. 8098 8Id1 83l1li 8314 St43 81113 8582 
9 88S1 8720 8789 88118 8'127 81108 906S 0134 fJ03 t272 6!1 

PBoroaTIOIUI. P .A.a.'I8. 

Dlft. 1 2 3 4 5 6 1 8 9 --I-----[-------[---
71i 7.5 1S.0 22.11 .0 37.& 4&.0 BU 80.0 61.& 
74 7.4 14.8 22.2 296 37.0 44.4 51.8 89.2 66.6 
73 7.3 14.6 liLt •• 2 311.5 43.8 51.1 au 86.7 
72 1.2 14.4 21.6 28.8 311.0 43.2 1iO.4 117.6 64.8 
71 1.1 14.2 21.3 28.4 35.5 42.6 411.7 &6.8 63.9 
70 7.0 14.0 21.0 28.0 311.0 42.0 49.0 &6.0 63.0 
88 0.8 13.8 20.1 21.6 34.5 41.4 48.3 55.2 62.1 

Digitized by Google . .-



I 

TABLE ".-L06AIUTBMS OJ' tfUJDBBS. 

No. 674 L 
---• • 

630 79934l 9409 9478 9547 9616 9685 t754 9823 
1--------------

I tKXJ029 0098 0167 0236 0305 0373 0442 0511 
2 0717 0786 0854 0923 0992 1061 1129 1198 
3 1404 1472 1541 1609 1678 1747 1815 1884 

2089 6 2295 2432 2500 
2774 10 2979 116 3184 
3457 3594 3662 798 3867 
4139 6 4344 4480 4548 
4821 57 liI1l5 161 5229 

~ ~ = :ci ; ~~ I; ;I~ 
2 7535 7603 7670 7738 7806 7873 7941 8008 
3 8211 8279 8346 8414 8481 8549 8616 8684 

8886 1 9088 . 9223 9290' 
9560 9694 9762 9896 9964 

810233 7 0434 0569 0636 
0904 039 1106 240 1307 

9892 

0580 
1266 
19 52 

7 
1 

6 
51 

6723 
7400 
807 
87 

70 
1 

8 1575 1642 1709 1776 1843 1910 1977 2044 21 11 
9 2245 2312 2379 2445 2512 2579 2646 2713 27 80 

650 2913 2980 3047 3114 3181 3247 3314 3381 3448 
1 358l 3648 3714 3781 3848 3914 3981 4048 41 H 
2 4248 4314 4381 4447 4514 4581 4647 4714 47 80 

4913 5046 5113 5246 5312 
5578 11 fif77 10 5976 09 
624l 74 6440 73 6639 1 
6904 036 7102 235 7301 433 
7565 608 7764 896 7962 

54 
12 

0 
~ 

8 8226 8292 8358 8424 I 8490 I 8556 8622 8688 I 87 
9 8885 8951 9017 9083191491 9215 9281 9346 I 94 

660 ~ 9610 9676 t741 9807 9873 9939 0004lrxn 
820201 0267 0333 0399 0464 I 0530 0595 0661 07'D 

0858 0989 1055 186 1251 362 
1514 645 1710 841 1906 7 
2168 2299 2364 495 2560 1 
2822 2952 3018 148 3213 
3474 3605 3670 3800 3865 

7 4126 4191 4256 4321 4386 445l 4516 4581 4646 
8 4176 4841 4906 4t7l 5036 5101 5166 5231 5296 
9 5426 5491 5656 5621 5686 6751 5815 5880 594 5 

670 6075 6140 6204 62611 6334 6399 6464 6528 6593 
6723 6852 6917 046 7111 240 
7369 499 7563 692 7757 886 
8015 44 8209 8338 8402 1 
8660 89 8853 8982 9046 75 

PBoPOIWlONAL PaTl!. 

Dlfr. 1 2 I 3 4 I 7 I 

It 
--
9961 

0648 
1335 
2021 
2705 
3389 
4071 
4753 
M33 
6112 
6790 
7467 
8143 
8818 
9492 

f---
0165 
0837 
1508 
2178 
2847 
3514 
4181 
4847 
5511 
6175 
8838 
7499 
8160 
8820 
9478 
:~ 

0136 
0792 
1448 
2103 
2756 
3409 
4061 
4711 
5361 
6010 
6658 
7305 
7951 
8595 
9239 

8 

---" --- 'II ' I ---
6.8 20.4 o 40.8 54.4 
6.7 20.1 5 40.2 53.6 
6.6 19.8 o 39.6 62.8 

65 6.5 13.01 19.5 
26.0 I 32.5 39.0

1 
45.5

1 
62.0 

64 6.4 12.8 19.2 25.6 32.0 38.4 44.8 51.2 

Digiti" )gle 

66 

65 

9 

58.5 
67.6 I 



TABLE 10.-LOGABITdMS or MUIlBEBS . 

• 829.) 19L.857. . 0--1-1- I 
---

{ 41 7 9DUf 

---~---------------
675 829304 9368 9432 9497 9561 9625 9690 9754 9818 9882 

6 9947 -- ---- ----------
1- 0011 0075 0139 0204 0268 0332 0396 0460 0525 

830589 0653 0181 0845 0973 1037 1166 
.zro 1294 1422 1486 1614 167 1806 64 
870 1934 2062 2126 2253 231 2445 

2509 2573 2700 27 2892 2956 3083 
147 3211 3338 3402 3530 359 3721 

2 3784 3848 3912 3975 (()39 4103 4166 4230 4294 4357 
3 4421 4484 4548 4611 4675 4739 4802 4866 4929 4993 
4 5056 5120 5183 5247 5310 5373 5437 5500 5564 5627 
5 6691 5754 5817 5881 5944 6007 6071 6134 6197 6261 
6 6324 6387 6451 6514 6577 6641 6704 6767 6830 6894 

957 7000 7146 721 7336 7399 525 
588 7652 7778 784 7967 8030 156 

8219 8282 8408 847 8597 8660 786 63 
8849 8912 9038 910 9227 9289 9415 
9478 

~lf 
97 9855 991 --

I- ---------- 0043 
2 840106 0169 0232 0294 0357 0420 0482 0545 0608 0671 
3 0133 0196 0859 0921 0984 1046 1109 1172 1234 1297 
4 1359 1422 1485 1547 1610 1672 1735 1797 1860 1922 
:; 1985 2047 2110 2172 2235 2297 2360 2422 2484 2547 

2609 2672 2796 285 2983 3046 170 
3233 3295 3420 3482 3606 3669 793 
3855 3918 4042 41 4229 429 4415 
4477 4539 4664 4726 4850 4912 5036 

700 6098 5160 
~I 

5284 
5346

1 

5406 5470 5532 5594 6656 62 
1 5718 57S0 5904 5966 6028 6090 6151 6213 6275 
2 6337 6:i99 6461 6523 6585 6646 6708 6770 6832 6894 
3 6955 7017 

7019
1 

7141 ~I 7264 7326 7388 7449 7511 • 7573 7634 7696 7758 7881 7943 8004 8066 8128 
189 8251 8374 8435 8559 8620 743 

8805 8866 8989 905 9174 9235 358 
9419 11481 9604 9665 9788 984 9972 ----- ---- ---- --

850033 0095 0217 027 0401 046 0585 
9 0646 11107 01 0830 089 095 1014 101 136 1197 

710 1258 1320 1381 1442 1503 1564 1625 1686 1747 1809 
1 1870 1931 1992 2053 2114 2175 2236 2297 2358 2419 
2 2480 2541 2602 2663 2724 2785 2846 2901 2968 3029 61 
3 3090 3150 3211 3272 3333 3394 3455 3516 3577 3637 

3698 3759 3881 394 4063 412 4245 
4306 4367 4488 454 4670 473 4852 
4913 4974 5095 51 5277 5337 459 
5519 5580 5701 576 5882 594 6064 

124 6185 6006 6366 6487 6548 6668 
9\ 6729 6789 1 6850 1 

6910 6970 II 7031 I 7091 7152 I 7212 I 7272 

PROPORTIONAL PARTS. 

1 2 4 6 9 

------ --- --- ---
6.5 13 26.0 39.0 0 58.5 

I 

6.4 a
l 18:9 

25.6 
31:51 

38.4 .2 57.6 
63 6.3 12.6 25.2 37.8 

44.1 I 50.41 56. 7 62 6.2 12.4 18.6 24.8 31. 0 37.2 43.4 49.6 55.8 
61 6.1 12.2 18.3 24. 4 30.51 36.6 42.7 48.8 54.9 
60 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 

/ 

19 Digitizi ) lie g 



No. 'l2O L. 857.] (!{a.'(6tL ••• 

N. 0 1 I I f 6 • 7 8 8 Dur. --------- -- :--- ----------
720 857332 7393 7453 7513 7574 7634 761M 1755 7815 7875 

1 1935 7lI9S 8056 8116 8176 8236 8297 8357 ::.m 8m 
2 8537 8597 1!IlIi7 8718 8778 8838 11898 81158 lIO'I8 
3 8138 9198 9258 9318 9378 9439 9499 9Ii59 8618 8679 60 
4 9739 9i99 9859 9918 9978 --
---- - -- - oms 0098 0158 0218 0278 

5 860338 0398 008 0518 0578 0637 0697 fIl57 0817 0877 
6 0937 0996 U156 1116 1176 1236 1295 1355 1415 1475 
7 1534 1594 1654 1714 1773 1833 1893 1952 2012 2073 
8 2131 2191 2251 2310 2370 2430 2489 25ft 2608 2668 
9 2728 2787 ~7 2906 2966 302Ii 308Ii a1" 3204 lI263 

730 3323 3382 3442 3501 3561 3620 3680 3739 am 3858 
1 3917 3977 4lB6 4096 4155 4214 4274 4333 ~ ..sa 
2 45M 4570 4630 4689 4748 4808 4867 41126 4985 soo; 
3 51 5163 5222 5282 5341 MOO 5459 5519 5578 5631 
4 56116 6755 6814 5874 6933 6992 6051 6118 6168 6228 
5 6287 6346 6C05 6465 6524 6583 6642 6701 6760 6819 
6 6878 e837 6886 7055 7114 7173 7232 7291 7358 74«» III 
7 7467 7526 7585 7644 7703 7763 7821 7880 7938 7998 
8 8056 8US 8114 8233 8292 8350 84C» 8468 6527 8586 
9 8644 8700 8762 8821 8879 81138 8897 9056 9114, 9173 

740 9232 9290 9349 9408 9466 ti!j2S 9584 8642 9701 9760 
1 9818 9877 9935 .. ------

0287 
~I~ ------ 0053 0111 0170 0228 034S 

0462 0521 0579 0638 0696 fIl55 0813 osn 0930 
1Ol7 lUI6 pM 1223 1281 1339 1398 1456 1515 

4 1573 1631 l!l8O 748 1806 1865 1923 1981 2040 2098 
5 2156 2215 ~ ~U 2389 2448 2506 2564 2622 2681 
6 2731 2797 2972 3030 3088 3146 3204 3262 
7 3321 33711 3437 Mea 3553 8611 3668 3727 3765 3844 
8 3902 3960 4018 4fI16 4134 4192 4250 4308 4368 4424 58 
9 4482 4540 459S 4G56 4714 417a 4830 4888 4945 IiOO3 

750 5061 6119 5117 5235 5293 5351 5409 S466 5524 5582 
1 6640 S688 6756 5813 5871 S92t 5987 6045 6102 6160 
2 6318 6276 6333 6391 6449 65a1 6564 6622 668P 6737 
3 6791 68S3 6810 61168 7026 'I0Il3 7141 7199 72S6 7314 
4 7371 7429 7487 7544 7602 7669 1717 7774 7332 7889 
5 7947 8004 8062 8119 8177 8234 8292 8349 84Q7 8464 
6 8&22 6579 8Il37 861M 8752 8809 !1866 8924 8981 9039 
7 9096 11153 9211 8268 932S 9383 9440 8497 9S55 8612 
8 11668 9726 97M 11841 t898 91166 --I-
9~ ---- -- 0013 0070 0127 018& 

0299 0356 0413 047i 0528 Q68Ii 0«Ka 06811 fIl56 

760 0814 0871 0928 0985 1042 1089 It86 m: 1271 1328 
1 13811 1442 1499 l556 1613 1670 1727 1841 1898 
2 1955 2012 2OQ9 2126 2183 = 2297 = 2411 2468 57 
3 =: 2581 2638 26!IS 2752 28611 2II8Q 3007 
4 3150 3207 l\264 332~ 3377 ~ jl491 36i8 3605 

.•. " . .c' - -, •• ~ _t .. 
PBoroR'l'IONAL PART!!. 

DIll. 1 2 3 4 5 6 7 & II 
---------- -- I-

59 5.9 11.8 17.7 23.6 211.5 35.' 41.3 47.2 53.1 
58 6.8 11.6 17.4 23.2 29.0 34.8 40.6 46.4 52.2 
67 6.7 11.' 17.1 lI2.8 28.5 34.2 811.9 45.6 111.3 
56 6.6 11.2 16.8 lI2.' 28.0 aa.6 "2 ".8 so. 4 

..... 
192 Digitized by Google 



ti8LB ~.-LOQAatTIIIl8 or 511118118. 

No. 716 L. 883.] (No. 809 L. 1lIXI. 

N. 0 1 II I 4 6 • , 8 9 Dift. 

------------ ------ - ----
785 883661 3718 8775 3832 3888 3945 4002 40GB 4115 4172 

6 4229 4285 4342 4399 4465 4612 4li6D 4626 4682 4739 
7 4795 4852 49011 4II6Ii = 5078 6136 5192 5248 lI305 
8 6361 5418 5474 5531 1iM4 5700 5757 6813 5870 
9 5926 5Il83 e038 6096 8152 8209 8285 8321 6378 6434 

770 8491 8547 11804 68110 8718 8m 11829 6886 8942 6998 
1 7054 1111 7181 1228 7280 7338 7392 744. 7505 7581 
2 7817 7874 7730 7788 7842 7898 7965 8011 8007 8123 
3 8179 8238 8292 8348 8404 8460 8516 8573 8629 8885 
4 8741 8797 8858 81109 8985 9021. 9f117 9134 9190 9246 
5 9302 9368 9414 9470 9526 9682 8638 9694 9780 9800 58 
8 9862 9918 9974 ,----- --------I-----I- 0030 0086 0141 0197 0253 0309 0365 
7 890421 0477 0533 0689 Q6.I5 0700 0758 0812 0868 0924 
8 0980 1036 1091 1147 1203 1259 1314 1370 1428 1482 
9 1537 1593 1849 1705 1760 1816 1872 1928 1983 2039 

780 2095 2180 2206 2282 2317 2373 2429 2484 2540 2595 
1 2851 2707 2762 2818 2872 2929 2985 3040 8098 3151 
2 3207 3262 3318 3373 3429 2484 8540 3SNi 3851 3706 
3 3762 3817 8873 3928 3984 4039 4094 4150 4205 4281 
4 4316 437l 4427 4482 4S38 4Ii93 4848 4704 4759 4814 
5 4870 4925 4980 5038 5091 5148 6201 6257 6312 6367 
6 5423 5478 6533 5588 5844 5899 6754 6809 6884 S920 
7 5975 6030 6085 6140 6111S 6251 S306 6361 8416 8471 
8 8526 6581 8636 6692 6741 6802 8857 6912 6967 70# 
9 7077 7132 7187 7242 7297 7352 7407 7462 7517 7572 

65 
790 7621 7832 7737 7792 7847 7902 7957 8812 a7 8122 

1 8178 8231 8288 8341 8396 8451 8506 8581 8615 8670 
2 8725 8780 8836 8890 8944 89119 9054 9108 9184 9218 
3 9273 9328 9383 9437 9492 9547 9602 9656 9711 9766 
4 9821 9875 9930 9985 1- ----'---I--------- 0038 0094 0149 0208 0258 0312 
5 900367 0422 0476 0531 0586 0840 0695 0749 0804 08S9 
8 0913 0968 1022 1077 1131 1186 1240 1296 1349 1404 
7 1458 1513 1587 1622 1676 1731 1785 1840 1894 1948 
8 2003 2057 2112 2166 2221 2275 2329 2384 2438 2492 
9 2547 2601 2665 2710 2784 2818 2873 2927 2981 3036 

800 8090 3144 8199 3263 3307 3361 8418 3470 8524 3678 
1 8633 3687 8741 379S 3849 3904 S958 4012 4066 4120 
2 4174 4229 4283 4337 4391 4445 4499 4653 4807 4661 
3 4716 4770 4824 4878 4932 4986 5040 5094 5148 ID02 
4 6258 6310 Ii384 5418 5472 56311 6880 Ii834 5688 5742 54 
5 5796 5850 5904 5968 6012 60116 8119 6173 6227 6281 
6 6335 6389 8443 8497 6651 6604 8658 6712 6786 6820 
7 6874 6927 698l 7036 7089 7143 7196 7250 7.304 7358 
8 7411 7465 7519 7573 7628 7680 7734 7787 7841 7895 
II 7949 8000 8058 8110 8163 8217 8270 8a24 8378 8431 

PaoPOaTlONA.L P AR'DI. 

~' 
2 3 4 5 6 7 8 9 

67-/~ 1-
11.4 17.1 22.8 28.11 84.2 39.9 4S.8 51. a 

10 M 11 • .a te.8 •• 4 28.0 1:8 •• 11 44.8 1!Il.4 
11 ~~ 11.0 m.~ 12.0 27.6 38 •• 44.' •• 5 
51 6.4 10.' 18.2 31..6 27.0 32.4 37.8 4a.1 4&6 

193 Digitized by Google 



TDLR lO.-LOeABrrBM. OP !lUMBRBS. 

No. 810 L. 908.) [No. 854 L. I13L 

N. 0 1 I • , It • 2 8 I DUr. 
---------1- -- --I- --I- ----

810 1108485 8539 8IiII2 8646 8899 8753 8807 8800 8914 81167 
1 902l 9074 9128 9181 9235 9289 9342 9396 9449 9li03 
2 9656 9610 9663 9716 9770 9823 f1877 9930 9984 I-
----------- -------- 0037 

3 910091 0144 0197 0251 0304 0358 0411 0464 0518 0571 
4 0824 0678 0731 0784 0838 0891 0944 0998 1051 1104 
5 1158 1211 1264 1317 1371 1424 1477 1530 1584 1637 
6 1690 1743 1797 1850 1903 1958 2009 2063 2116 2169 
7 2222 2275 2328 2381 2435 2488 2Ml 2594 2647 2700 
8 2753 2806 2859 2913 2966 3019 3072 3125 3178 3231 
9 32M 3337 3390 3443 3496 3549 3602 365Ii 3708 3761 53 

820 3814 3867 3920 3973 4026 4079 4132 4184 4237 4290 
1 4343 4396 4449 4Ii02 4555 4608 4600 4713 4766 4819 
2 4872 4925 4m l!O3O 5083 5136 5189 5241 5294 5347 
3 5400 M53 Il505 5558 6611 5664 5716 5769 5822 1i875 
4 fIi)27 IiII80 6033 6085 6138 6191 6243 6296 6349 6401 
5 6454 6MJ7 65/i8 6612 6664 6717 6770 5822 6875 81127 
6 6980 7033 7085 7138 7190 7243 7295 7348 7400 7453 
7 7506 7568 7611 7663 7716 7768 7820 7873 7925 7978 
8 8030 8083 8135 8188 8240 8293 8345 8397 8450 8502 
9 8555 8807 8659 8712 8764 8816 8869 8921 8973 9026 

830 9078 9130 9183 9235 9287 9340 9392 9444 9496 9549 
1 9601 9653 9706 9758 MI0 9862 9914 9967 I- --
------------ --I---- 0019 0071 

2 920123 0176 0228 0280 0332 03M 0436 0489 0541 0593 
3 0645 0697 0749 0801 0853 0906 01158 1010 1062 1114 
4 1166 1218 1270 1322 1374 1426 1478 1530 1582 1634 
5 1686 1738 1790 1842 1894 1946 1998 2050 2102 2154 
6 2206 2258 2310 2362 2414 2466 2518 2570 2622 2674 
7 2725 2777 2829 2881 2933 2965 3037 3089 3140 3192 
8 3244 3296 3348 3399 3451 3503 3555 3607 3658 3710 
9 3762 3814 3865 3917 3969 4021 4072 4124 4176 4228 

840 4279 4331 4383 4434 4486 4538 4589 4641 4693 4744 
1 4796 4848 4899 495l IiOO3 5054 5106 5157 5209 5261 
2 5312 5364 5415 5457 5518 5570 5621 5673 5725 5776 
3 l5828 5879 1i931 Ii882 8034 6085 6137 6188 8240 6291 
4 6342 6394 6445 6497 6548 6600 6651 6702 6754 6805 
5 6857 6908 6959 7011 7062 7114 7165 7216 7268 7319 
6 7370 7422 7473 7524 7576 7627 7678 7730 7781 7832 
7 7883 793Ii 7\186 80117 8088 8140 8191 8242 8293 8345 
8 8396 8447 8498 8549 8601 8652 8703 8754 8805 8857 
9 8908 8IIS9 9010 906l 9112 9163 9215 9266 9317 9368 

850 9419 9470 952l. 9572 9623 9674 9725 m6 9827 9879 51 
1 9930 99811---1- ----1-------
--- 0032 0Il83 0134 0185 0236 0287 0338 0389 

2 930440 0491 0542 0lJ92 0643 0694 0745 0796 0847 0898 
3 0949 1000 1051 1102 1153 1204 12M 1305 1356 1407 

. 4 1458 15011 neG 1610 1661 1712 1783 1814 1865 1916 

DUr. 1 2 3 4 II 6 7 8 9 

1-----------·1---1---/·---1---1 
Il3 11.3 10.6 111.9 21.2 26.5 31.8 37.1 42.4 47.7 
62 11.2 10.4 111.6 20.8 26.0 31.2 38.4 41.6 
51 11.1 10.2 111.3 20.4 211.11 30.6 35.7 40.8 
ISO 5.0 10.0 111.0 20.0 211.0 30.0 35.0 40.0 

46. 8 1 4&.8 
4&.0 
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I 

TABLE 10.- UMBERS. 

931.] 

865 931966 
4 6 247 

7 298 1 
8 3487 
9 3993 

860 4498 
1 5003 
2 lili07 

1 
4 
6 
8 
9 

9 

1 94001 8 
2 051 6 
3 101 4 
4 151 1 
5 2008 
6 2504 
7 3000 
8 3495 
9 3989 

880 4483 
6 

3 

8 987 

2 9li0365 
3 085 1 
4 1338 
5 1823 
6 2308 
7 2792 
8 327 6 
9 3760 

1 

--
:al17 
2524 
3031 
3538 
4044 
4549 
Ii054 
li558 
6061 
6li64 
7066 
7568 
8069 
8570 
9070 

9569 
1-

0068 
0566 
1064 
1561 
2058 
2554 
3049 
3544 
4038 
4532 
1i025 
6518 
6610 
6501 
6992 
7483 
7973 
8462 
8951 

9439 
9926 --
0414 
0900 
1386 
1872 
2356 
2841 
3325 
3808 

2 

I 

--
!Il68 
2575 
3082 
3589 
4094 
4Ii99 
6104 
Ii608 
6111 
6614 
7116 
7618 
8119 
~ 
91:al 

9619 
--

0118 
0616 
1114 
1611 
2107 
2603 
3099 
3593 
4088 
4581 
5074 
5567 
6059 
6651 
7041 
7532 
8122 
8511 
8999 
9488 
9975 --
0462 
0949 
1435 
1~ 
2405 
2889 
3373 
3856 

2 

3 

4 

118 
2626 
133 

3639 
145 

4650 
154 

5658 
5 

6 

7 
7 
8 
86 
9 

2169 
2677 
3183 
3690 
4195 

4700 
6205 
5709 

22:al 
2727 
3234 
3740 
4246 
4751 
li25li 
5759 

" 
78 

2271 
27 
3285 
37 
4296 

91 

1 480 
5306 
li809 

13 
15 
17 
19 

8320 
8320 
~ 

19 

0 168 0218 0267 03 17 

1 
1 
2 

0666 0716 0765 08 
163 1213 1263 1 
660 1710 1766 1 
157 'J207 2256 2306 

15 
313 
809 

3 

4 

2653 2702 2752 280 
148 3198 3247 3297 

3643 3692 3742 3 
137 4186 4236 4285 

1 

791 

4631 4680 4729 4 779 
5 72 
56 64 
6 56 

47 
7 238 
7 28 
80 17 

06 
95 

9 9683 

0024 0073 0121 0 170 
7 0511 0560 0608 06li 

143 
1 629 
0997 1046 1095 1 
483 1532 1580 1 
969 2017 2066 2 
453 2502 2550 2 

1 114 
2 599 
2938 2986 3034 3083 
3421 3470 3518 3566 

DOli 3953 4001 404 3 9 

PlIo 

3 

----
10.2 15.3 .6 

110 1.0 10.0 11.0 20.0 25.0 30.0 
49 4.9 9.8 14.7 19.6 24.5 29.4 
48 4.8 9.6 14.4 19.2 24.0 28.S 

195 

7 

--
2322 
2829 
3335 
3841 
4347 
4852 
5356 
5860 
6363 
6865 
7367 
7869 
8370 
8870 
9369 
9869 

[No. 899 

8 

--
2372 
2879 
3386 
3892 
4397 
4902 
5406 
5910 
6413 
6916 
7418 
7919 
~ 
8920 
9419 
9918 

9 

343 

2423 
2930 

7 
3943 
4448 

63 49 
545 7 
6960 
6463 
6966 
74 
7 969 
847 
897 
9469 
9968 ----

0367 0417 
086li 0915 
1362 1412 
1859 1909 
2355 240li 
2851 2901 
3346 3396 
3841 3890 
4335 4384 
4828 4877 
5321 5370 
5813 5862 
6305 6354 
6796 6845 
7287 7336 
7777 7826 
8266 8315 
8755 8804 
9244 9292 
9731 9780 

046 7 

14 
19 
24 
29 
344 

0964 
62 
58 
55 
50 
5 

3939 
4433 
492 7 
541 
691 
6403 
6894 
7 385 
787 
8364 
8853 
934 

---- 9829 

6 
0803 
289 

5 
2260 

4 
3228 

1 
94 

0219 0267 031 
0706 0754 
1192 1240 1 
16i7 1726 177 
2163 2211 
2647 2696 274 
3131 3180 
3615 3663 371 
4098 4146 41 

7 8 

----
35.7 40.8 
35.0 40.0 
34.3 39.2 
33.6 38.4 

46.0 I 44.1 
43.2 



TH ... tl.-LOfU8ITBII8 ., NUM.BU. 

No. too L.W.) INe.I*L.t'1I. 

N. 0 t I • , Ii • 7 8 • Du!. 
---------1- - -- -~·I--t-'--I----

900 9St243 42111 48lIt t88i' f4II6 44& 4632 4aIO 4628 4677 

~ ~ ~:= ===:~=~= 3 _ 6736 ~ 61132 &8110 692S IlD78 eau 6072 8120 
4 1188 G2l6 628a 6311 83111 6409 6467 6IIOa 6ii3 8601 
5 66411 G6117 6745 6793 8840 688S 6836 6984 7032 70lIO 
II 7128 1176 7224 7272 '1321) 7388 74UI 7464 7512 75S11 

48 

7 7fI1I 7655 7703 17il TI98 7"7 7lIM 79t1 7990 8038 
8 11086 8134 8181 8221 8Z11 8325 8373 842l It88 8516 
II 8564 8612 86118 87f11 8766 81103 8IUiO 88IlII 81148 811M 

1110 II04l ~ 9137 9186 9232 11280 9328 t37 4 9423 "71 
1 9618 11466 9614 9861 lI7OII 9747 9IlO4 9862 Il9OO 1IN7 
2 ~----1---~---~---~1---~-------~--1~-4 
1- 0042 00lIO 0138 01116 0233 Cll80 032S 0376 0423 

3 980471 0518 0586 0613 0661 0709 07B6 0804 0851 011IIII 
4 0IH6 01194 100 10119 1136 1184 1231 12711 1326 1374 
5 1421 1469 1616 1663 1611 1658 1706 1763 1801 1848 
6 189li 11M3 11190 2038 2085 2132 21110 2227 2275 2322 
7 23611 2417 2464 2511 25611 2606 2603 2701 2748 2796 
8 2843 28110 21137 21186 8032 3079 3126 3174 3221 3281 
9 8316 3363 3410 3447 3504 3M2 ~ 3648 3693 3741 

920 3'788 3835 3883 31129 3977 4024 4071 4118 4165 4212 
1 4260 4307 4354 4401 4448 4495 4641 45110 4637 4884 
2 4731 4778 4325 4872 4919 4966 5013 5061 5108 ii66 
3 i202 5249 5296 5343 63tO 6437 6484 5531 6578 1&26 
4 15672 6719 5766 6813 6860 IiII07 1iBi4 6001 G048 61195 

: :m ~ = g~= ~~==== 47 

7 7080 7127 7173 7220 7267 7314 7361 7408 7454 7501 
8 7MB 71iB5 7641 7688 1736 7183 7829 7875- 71122 ~ 
9 8016 8062 8109 81116 8203 8249 8298 8343 8390 ....... 

930 8483 8580 85?6 8623 8670 8716 8763 8810 88/16 8803 
1 8950 8996 9043 9090 9136 11183 9229 9276 8323 N68 
2 11416 t463 11509 N56 9602 9649 9695 11742 11789 9835 
3 9882 9928 9976 1----1----11----1-----1---·1--- --
--I- ---- 0021 0068 0114 0161 0207 0254 0300 

4 1170347 0393 0440 0486 0533 0579 0626 0672 0719 0765 
5 0812 0858 0904 0951 09111 1044 1090 1137 1183 1229 
6 1276 1322 1369 1415 1461 1506 1554 1601 1647 1893 
7 1740 1786 1832 1879 1925 1971 2018 2064 2110 2157 
8 2203 2249 2295 2342 2388 2434 2481 2527 2573 26111 
II 2666 2712 27M 28IK 2851 28117 21143 2989 3035 3081 

940 8128 3174 3220 3266 8313 asae 3405 3451 3497 ~ 
1 SIiIIO 8636 3882 8728 3714 3820 3866 3913 39IiII 4005 
2 4051 4097 4143 4189 4235 4281 4327 4374 - 4420 4466 
3 4512 4568 4604 4650 4696 4742 47118 4834 ~ !! 
4 ft72 5018 5084 6110 5166 li.-o2 5248 52114 ...... .-u 

DUI. 1 2 3 4 5 6 7 8 II 
--------------1----.-------

47 4.7 fl.. 14.1 18.8 21.4 28.1 32.11 37.1 41.8 
" 4.1 II.lI ILl 18.4 21.0 21.1 at. a ... ta •• 
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-. ----. 

N.. "' L. 976.] (No. _I •• II1II. 
... --- . -

N. • 1 I I f 6 • 'I 8 • Dill. 
1---~ ----

94S 875432 M78 66~ 55,70 M\6 ~ 671Jl 6753 6799 686$ 
6 6891 M1 6_ 60)18 1!015 fa 6167 6212 62S8 QK 
7 -«lI6 6442 tf88 1633 = 667~ 1717 6763 
8 8IKI8 88M 6800 4I9t8 em 7U1l 7175 7220 
9 ~ 7312 7358 7408 74411 7_ ~41 76811 7."" 7478 

1150 7724 1711Q 7a~ 786l .,. 7Il63 7fQ& 8043 De 8135 
1 8181 

i m: i .. sa 84M 85GQ II64f l1li1 
2 E Ii 888Ii 8t11 .8 iOOl *7 
3 :w , em II3tI6 9413 8&57 ... 
4 me. 9S21 9867 .U _8 
f-- -,-

lOOK ~ ---
I~ ~ 01411. 8186 em e76 0312 CI3I7 0.13 

OM9 0594 lIMO 0685 0'/30 a176 0821 0867 
7 0812 0857 1008 1048 1093 1139 1184 l229 1275 1320 
8 1366 1411 1456 1501 1M7 1592 1637 1683 1728 1773 
9 1819 1884 1908 1964 2000 2045 2080 2135 2181 2226 

1180 2271 2316 2362 2407 2452 2f87 2543 2588 2633 2678 
1 2723 2769 2814 2859 2IIIK 2949 2994 3040 808Ii 3130 
2 3175 3220 3265 3310 3356 3401 3446 3491 3a36 3581 
3 3626 3671 3716 3762 3807 3852 3897 3942 3987 4032 
4 4a17 4122 4167 4212 4257 4302 4347 4392 4437 4482 45 6 4527 4572 4617 4662 4707 4752 4787 4842 t887 4932 
6 4977 5022 IlO67 5112 5157 6202 112f7 11292 Ii337 5382 
7 Ii426 M71 6616 11161 6606 5651 5696 11741 11786 Ii830 
8 I187S Ii920 Ii965 6010 80M 6100 6144 6189 6234 6279 
0 632f 6369 6413 64Ii8 6503 6M3 6593 6637 6682 6727 

870 6772 6817 6861 6906 6961 6896 7040 7085 7130 71711 
1 7210 7264 7308 7353 7398 7443 7488 7632 7577 7622 
2 7666 m1 17M 7800 7845 7890 7934 7979 802f 8068 
3 8113 8157 8202 82f7 83111 &"l36 8381 8425 8470 8614 
4 8659 8604 8648 8ftII3 8737 8782 8826 8871 8916 81160 
5 900II 90411 9084 9138 9183 9227 9272 9316 9361 9405 
6 94SO 9494 9539 9583 9628 11672 8717 8761 9806 118&0 
7 II88S 0939 01183 -------- - ---------- 0028 0072 0117 0161 0206 0250 0294 
8 IIIIm3Il 0383 M28 0472 0616 0661 0605 0850 0894 0738 
9 0783 0827 0871 0816 0860 1004 1049 1093 1137 1182 

\180 1226 1270 1315 1359 1403 1448 1492 1536 1580 1625 
1 1669 1713 1758 ~ 1846 1890 1935 1979 2023 2067 
2 2111 21M 2200 2244 2288 2333 2377 2421 2f65 2508 
3 25M 2598 2642 2686 2730 27n 2819 2863 2907 2951 
4 2996 3039 3083 3127 3172 3216 3260 3304 3348 3311"~ 
II 3436 .3480 352f 3568 3613 3657 3701 3745 3789 3833 
6 3877 3921 3965 4009 4OIl3 4087 4141 4186 4229 4273 
7 4317 4361 4406 4449 4493 4537 4581 4825 4669 4713 44 
8 4757 4801 48411 48811 4933 4977 Ii021 5085 11108 6152 
9 11196 62fO 11284 S328 11372 M16 Ii460 5S04 5547 5591 

PBol'OBTlOJfAL P.iB'18. 

DI1l. 1 2 3 4 5 6 7 8 0 
1-- 1----I-

46 4.6 0.2 13.8 18.4 23.0 27.6 32.2 36.8 4L4 
411 4.11 0.0 13.6 18.0 22.5 27.0 31.6 36.0 40.6 
44 4.4 8.8 13.2 17.6 22.0 26.4 30.8 35.2 39.8 
43 4.3 8.6 12.9 17.2 21.5 211.8 30.1 34.4 38.7 
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N. 

990 
1 
2 
3 • 5 
6 

TULE 1 OJ' NUMBBRS. 

L. IIIID.] 

0 1 I a It 41 I i 8 • DI1f. 

---- ----
995635 li679 Il723 5767 5811 Ii8M 5898 DIM2 li986 6030 

6074 6117 616 1 6205 6249 6293 6337 63M 6424 6468 44 
6612 6555 1 6599 6643 6687 873 6774 6818 6862 6906 
6IK9 6l1li3 7 (Jir1 7080 nu 71 88 7212 12M 7299 7343 
7386 7430 4 7517 7M!. 780Ii 747 7648 7692 7736 7779 
7823 78G1 o 7954 79118 8OC1 791 8080 8129 81 72 8216 
8259 8303 &'U 77 7 8390 8434 84 8521 8564 8608 8652 
Il69Ii 8739 8782 13 8956 9000 9043 
9131 9174 921 8 9392 9435 947 
9665 9609 9652 83 9826 9870 991 



'I'.&BLB 1l.-4lOftVBIUIBftOY 01' MBBlDUN8. SIX M1LB8 LONG AND SIX 
MlLE8 APAJlT, AND DIITBBENCI!;8 01' UTITUDE AND LONGITUDE. 

Convergeooy. 

Lat-
On the Angle. parallel. 

• LU. I " 25 33.9 2 25 
26 35.4 2 82 
27 87.0 2 39 
28 38.6 2 (6 
29 40.2 2 83 

30 41.9 3 0 
31 43.6 3 7 
82 45.4 3 15 
33 47.2 3 23 
34 49.1 3 30 

35 60.9 3 38 
36 62.7 3 (6 
87 64.7 3 66 
38 66.8 4 f 
39 58.8 4 13 

40 00.9 4 22 
41 63.1 4 31 
42 OS. 4 4 41 
43 frl.7 4 61 
44 70.1 6 1 

45 72.6 5 12 
(6 75.2 5 23 
47 77.8 6 34 
48 80.6 5 (6 
49 83.5 6 59 

SO 86.4 6 12 
61 89.6 6 25 
62 92.8 6 39 
83 96.2 6 M 
M 119.8 7 9 

66 103.5 7 25 
66 107.6 7 42 
67 111.6 8 0 
58 116.0 8 19 
59 120.6 8 38 

60 125.5 8 59 
61 130.8 9 22 
61 136.3 9 (6 
83 142.2 10 11 
64 14&6 10 38 

65 166.0 11 8 
86 161.8 11 39 
fI1 170.7 12 13 • 179.3 12 61 • J88. 7 13 31 

10 
_1 

14 JII 

Dlfterence of longitude 
per l'IIIIg8. 

In are. In tlme. 

I " 81CO'1fb. 
5 44.34 22.96 
5 47.20 23.15 
6 60.22 23.35 
6 83.40 23.66 
6 66.74 23.78 

6 0.26 24.02 
6 3.97 24.26 
6 7.87 24.62 
6 lL96 24.30 
6 16.26 25.08 

6 20.78 25.39 
6 25.63 25.70 
6 30.62 26.03 
6 36.76 26.38 
6 41.27 26. 76 

6 47.06 27.14 
6 63.15 27.M 
6 69.66 27.97 
7 6.29 28.42 
7 13.39 28.89 

7 20.86 29.39 
7 28.74 29.92 
7 87.04 30.47 
7 45.80 31.05 
7 65.05 31. frl 

8 4.83 32.32 
8 15.17 33.03 
8 26.13 33.74 
8 87.75 34.62 
8 60.07 35.34 

9 3.18 36.22 
9 17.12 87.14 

• 9 31.97 38.13 
9 47.83 39.19 

10 4.78 40.82 

10 22.94 41.62 
10 42.42 42.83 
11 8.38 44.22 
11 25.97 45.73 
11 60.87 47.36 

12 16.82 49.12 
12 411.66 6L04 
13 16.38 58.12 
13 61. IS 66.41 
14 28.77 67.92 

IS JO.311 eo. • 

Dlfterenoe of latltude 
for-

1 mi. 1Tp. 

, 
0.871 6.229 

0.871 6.22S 

0.870 6.221 

0.869 6.216 

0.869 6.211 

0.868 6.207 

0.867 6.202 

0.866 6.198 

0.866 11.196 

0._ 11.193 

~ 

Digitized by Google 



!.at. ImL 2mL 3 mi. I 4 mi. Ii mi. 6q1. 

0 . , 0 , 0 , . , . , . , 
2S 80 &9.6 811 &9.2 811 58.8 88 58.4 88 li8.0 88 67.& 
26 &9.6 &9.2 li8.7 li8.3 57. a 67.5 
'11 &9.6 &9.1 li8.1 li8.2 57.& 57.4 
28 &9.5 &9.1 li8.6 58.2 57.7 67.2 
29 &9.5 &9.0 18.6 li8.1 57.6 67.1 

30 &9.5 &9.0 li8.6 58.0 57.5 ti·o 31 &9.6 ::~ li8.f 57.9 57.4 •• g &9.6 58.4 57.8 57.3 a: &9.4 li8.9. 58.8 57.7 57.2 
34 &9.4 li8.8 58.2 57.7 57.1 .6 

85 &9.4 li8.8 li8.2 57.6 57.0 at 36 &9.4 li8.1 li8.1 51.5 56.9 
81 &9.3 li8.1 58.0 57.4 56.7 
36 &9.3 58.& 58.0 57.3 56.6 55.9 
39 &9.3 58.& 57.9 57.2 56.5 &5.8 

40 &9.3 58.5 57.8 57.1 56.4 55.6 
41 &9.2 58.6 li7.7 67.0 56.2 65.6 

: 69.2 58.4 gU 56.9 56.1 :g. 3 
69.2 58.. 56.8 56.0 .2 

44 &9.2 58.3 li7.S 56.7 56.8 &Ii. (J 

45 69.1 58.3, 51.4 56.5 65.7 5U 
46 69.1 58.2 51.3 56.4 &Ii. 5 64.' 
47 69.1 58.1 57.2 56.3 55.4 54. ~ 
48 59.0 58.1 li1.1 56.2 55.2 64. 
49 69.0 58.6 51.0 56.0 65.0 64.0 

so 69.0 57.11 56.9 55.9 64.8 ea. 8 
51 58.9 57 •• 66.8 &Ii. 7 64.6 :.6 
62 58.9 li7.8, 56.7 55.6 54. Ii .4 
63 58.8 67.7 56.6 65.4 54.2 ea. 1 
64 58.8 57.6 sa .• &Ii. 2 54.0 62.8, 

65 58.8 57.5 56.J 56.1 58.8 62.6 
56 58.7 57.' ~O 54.9 58.6 

ft:i li7 58.7 57. a 64.7 58.3 
58 58.6 67.2 65.8 54.5 li8.l 
&9 58.6 67.1 55,7 6402 62.8 l.f 
60 58.5 67.~ 65. Ii li4.0 62.5 61.0 
61 li8.4 66. 65,3 58.8 52.2 SO. 6 
62 58.4 56.7 51i.1 58.5 51.9 SO.2 
63 58.3 66.6 54.9 53.2 51.5 49.8 
64 58.2 56.5 54.1 62.9 51.1 49., 

6.S 58.1 56.3, li4.4 52.6 SO. 7 48.9 
66 58.1 56.1 5 •. ,2 52.2 SO. 3 48.4 
67 58.0 65.9 53.9 iii. 8 49.8 47.8 
68 li7:9 65 . ., 53.6 51.4 49.3 47.2 
69 li7.8 &Ii. II 53.2 61.0 48.8 46.S 

70 811 li7.6 88 &Ii. 3 89 62.9 89 &0.6 89 4$.1 . \19 45.8 

.t .Il a x iJ sz .!kt 
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--- -
Lat. ~ 1m!. ~ 2m!. 2~ 3~ 3~ 4ml m. 5 mi. 5~ 6m!. mi. mi. mi. 

-----------------------. 
25 0 0 1 2 3 4 6 8 10 12 14 17 
26 0 0 1 :I 3 4 6 8, 10 12 15 18 
27 0 1 1 2 3 5 6 8 10 13 16 18 
Z8 0 1 1 2 3 $ 7 9, 11 13 16 19-
29 0 1 1 2 3 5. 7 9- 11 1. 17 20 

30 0 1 1 2 4 t 7 9- 12 IS 18 21 
31 0 1 1 2 4 7 }a 12 Ii!. 18 22-
32 0 1 1 3 4 8 13 16, 19 23 
33 0 1 1 3 4 6 8 13 16, 20 2. 
34 0 1 2 3 4 G 8 il 14 1'( 21 Z5 

35 0 1 2 3 4 G 8 11 14 18 21 Z5 
36 0 1 a 3 5 7 9 12- 15 18 22- 26 
37 0 1 2- a 5 l 9 12 15 ~ 23 27 
38 0 1 2 a 5 7 10 U 16 24 28 
39 0 1 2 3 5 1 10 17 2Q. Z5 29 

40 0 1 2 3 5 8 10 1. 17 ~ 26 30 
41 0 1 2 4 5 8 11 

it 
18 27 32 

42 0 1 2 4 6 8 11 18 23 27 33 
43 0 1 2 4 6 8 11 19 2" 28 34 
44 0 1 2 4 6 9 12 20 2~ 29 35 

45 0 1 2 4 6 9 12 16, 20 Z5 30 36, 
46 0 1 2 4 7 9 13 17 21 26: 32 38 
47 0 1 2 4 7 10 13 17 22- 27 33 39 
48 0 1 3 4 7 10 14 18. 23 28 34 40 
49 0 1 3 5 7 10 14 19- 23 2Q, 35 42 

50 0 1 3 5 8 11 15 19 24 3Q 36 43 
51 0 1 a 5 8 11 15 20 Z5 31 38 45 
52 0 1 3 Ii 8 12 16 2, 26 32 39 46 
53 0 1 3 5 8 12 16 ~ 27 aa 40 48. 
54 0 1 3 6 9 12 17 28 35 42 50 

55 0 1 3 6 9 13 18 23 29 36 43 52 
56 0 1 3 6 9 f3 18 24 30 37 45 5. 
57 0 2 3 6 10 14 19 25 31 

~ 
47 56 

58 0 2 4 6 10 14 20 26 33 49 58 
59 0 2 4 7 10 15 20 2( 34 51 6!l 

60 0 2 4 7 11 W 21 28 35 

~ 
53 63 

61 0 2 4 7 11 16 22- ~ 37 55 6Q 
62 0 2 4 8 12 11 23 30 38 57 68 
63 0 2 4 8 12 18 24 32 40 ~ 60 71 
64 1 2 5 8 13 19 Z5 33 42- 62 74 

65 1 2 5 9 13 ~9 26 34 44 ~ 65 78 
66 1 2 5 9 14 20 28 36 46 68 81 
67 1 2 5 9 15 ~1 29 : 48 59 72 8.'l 
68 ~ 2 6 10 16 22 30 50 ~ 75 90 
69 3 II 10 16 ~ 32 53 79 94 

70 1 3 6 11 17 25 ~ ~ 56 I!Il ~ 100 

-- , . -- - -
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'UBLB 14.-H1I11l'1'11S 01' TRB SIWAlfT. 

Lat. I om!. I 1m!. 2 mi. I 3m1. I Deflection 
angJe6ml. 

. , . , , " 
26 .2 811 51.6 2 26 
26 .2 51.6 2 32 
'11 .1 51.6 2 39 
26 .1 51.5 2 ~ 
29 .0 51.5 2 63 

30 .0 51.5 3 0 
31 58.~ 51.0 51.5 3 7 
32 58.~ 58.0 51.5 .. " Ie 3 15 
33 58.3 58.0 51.' .. IC .. 3 23 
M 58.2 58.8 5I.~ " C( " 3 30 

35 58.2 58.8 5I.~ " .. " 3 38 
36 58.1 58.7 5I.~ .. ,e " 3 ~ 
lrT 58.0 58.7 51.3 .. 

" " 3 liII 
38 liB. 0 58.6 51.3 .. " " , , 
39 57.0 58.6 51.3 ,e II .. 4 13 

40 58.11 51.3 4 23 
~1 58.11 51.2 ~ 31 
G 58.~ 51.2 4 ~ 
~ 58.~ 51.2 ~ 111 

" 58.3 51.2 II 1 

" 58.3 51.1 II 12 
~ 58.2 51.1 Ii 23 
47 58.1 51.1 5 M 
48 

57:0 
58.1 51.0 II ~ 

G 58.0 51.0 " " II II /ill 

m 116.0 57.0 .. 0 CI II It II 12 
111 116.8 57.0 58.0 " " " 6 26 a 116.7 57.8 58.0 .. " " 6 3D 
113 116.11 57.7 58.8 .. " " II M 
M M.4 57.11 118.8 " II " 7 0 

liII 116.3 57.11 58.8 .. u " 7 26 
iii 116.2 57.~ 58.7 .. .. .. 7 42 
li7 .3 58.7 8 0 
liB 7.2 58.11 8 19 
/ill 7.1 58.6 8 38 

eo .0 58.11 8 59 
111 116.0 58.~ 9 23 
62 116.7 58.4 9 ~ 
ea 116.6 liB. 3 10 11 
II' 116.11 58.2 10 38 

611 M.4 116.3 58.1 .. " " 11 8 
l1li IIU Sll.1 118.1 " " Ie 11 3D m lIa.o Sll.9 58.0 .. .. .. 12 13 
ea I13.S Sll.7 57.9 ,. " II 12 111 
68 113.2 li5.11 31.8 " " " 1331 

'70 89 BLO 89 li5.3 89 57.8 " " 'II 14- 11 

11m!. lim!. ~m!. 8m!. 

-



TABLE 15.-orJ'SETS, IN LINKS, no. THB SECANT TO THE PAIU.LLEL. 

Let. OmL I ~mL 11mL l~mL 1~12~mL 3mL 

---------. 
25 0 1 B. 2B. 
26 0 1 2 
'Z1 0 1 2 
28 0 1 

I 
2 

29 0 1 2 

30 0 1 2 
31 0 1 2 
32 0 1 3 
33 3 1 0 1 2 2 3 
84 3 2 0 1 2 3 3 

35 4 2 0 1 2 3 3 
311 4 2 0 1 2 3 3 
r7 4 

I 
2 0 1 2 

I 
3 3 

38 4 2 0 1 2 3 3 
39 4 2 0 1 2 3 3 

40 4 2 0 1 3 3 3 
41 " 2 " G " 2 4 
43 0 2 4 
44 0 2 4 

45 0 2 " 46 0 2 " 47 0 2 " 48 0 2 " 49 0 2 5 

50 8 3 0 2 4 " 5 
61 8 3 0 2 " 5 5 
62 8 3 0 2 " 5 5 
63 7 3 0 2 4 5 5 
54 7 3 0 2 4 5 8 

&5 7 3 0 3 4 5 8 
68 7 3 0 3 4 8 8 
57 8 3 0 3 5 6 6 
118 8 " 0 3 5 6 6 
59 0 3 7 

80 0 8 'I 
61 0 8 7 
82 0 3 8 
63 0 3 8 
64 0 " 8 

86 0 4 II 
66 0 4 9 
ff1 12 5 0 4 7 

~ 
ytX -68 12 6 0 " 7 

89 13 6 0 5 8 10 

'10 14N. 8N. 0 58. 88. 118.1 -
8mL 5~mL 5mL "~mL 4mL 8HmL -3mL 

.. -



LQtI;I,a of d~ 0I~'~. ~~~Of 

LaL Statute Lat. Statute Lat. Statute 
mfIIL wJleI. ~ 

~ 
, • , • 

• 0 -i :PK 1m I :::1 30 .. 
" 0 

.. 
40' I·wa ill 30 ilL .4611 

:rz 0 ilL II 3JI .012 

30 !! so aX I: I :::1 28 0 
30 :; IIi! il " 0 ~= 30 

3D 0 50.= &3' 1m I :::1 ·30 50. 
a1 0 50 •• M3 la !I 30 50.0113 
~ 0 68. ~111 

30 68._ 55 aX , 1.7811 

i ::&1 33 0 68.071 .110 
30 17.:1 :i 1771 88._ lit' 0 17. .: 88. 
30 17. 88. 

:t 0 ::= &8' 12&8 I ::tt 30 745 
¥ 0 aCD7 

503 lIS 88·m 30 55.8'11 88. 
111 0 55.l!11 88. 

30 MoM7 80 aX 1 674 I ::1I 38 0 Mo5'lll .1IiO 
30 :u: 111 " 15 /ill 88._ 1Ia:: 62' 

611 88. _ 
&3.~ G,i 88. 

4P 0 &3.063 63' I: 5 .. ~ 
30 62.814 88. 

4,1 0 62..1 643 15 88·1 30 IlLIIIK I 88. 
9 0 IlL_ ee. 

30 IlLms 6&a8 1 316 I ::5t 43 0 1iO.8OII 7811 
30 IiO. 2117 ,:i 1216 I ::1 It' 0 . 4O.1ItO 8111 : 
30 40.~ 108 88. , 

4'0 ::= 68' 1= -I-
88.~ i 

30 88. 
4Ito :.=:' 88" I: '. c ::=-. 30 . 

,_.A'/. Q. .f- G.~ » K._ - .' . '-88.3111 i 

I; ... ao 
411._ 

,- 7&&: '.,.. , . . .,. .:', 119.~ I 
- .- -- ... .. .... . - ... " - . -- . .--~.- .- --

The ~ of degrem of the meridian are tabulated to correspond to the leDgth of 
the aru of which the tabulated latitude Is the middle, thus the qU8DtI~ 68.9113, oPPOO 
site latitude 40° 0' Is the number of miles between latitude ag. 30' aDd 40° 30'. 

The above table Is aD abr1~8Dt of a tablll ~ed by the U. 8. Coast aDd 
Geodetic 8urvey based on the Vlllues of Ut· ,- • G I 
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tdUI U .... UP&UH .. fl •• M' Imlll' ,., N. alklLt\If!1'ftJN'It oa 
8UN&18B 1'0& 8. DIWLIlUTIONS. 

SlID'S 
Decl. 

" , 
o 0 
1 
2 
3 
4 
II 
6 
7 
8 • 10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
12 
23 
1327 

SdD', 
DeCI. 

" , 
o 0 
1 
2 
3 
4 
5 
6 
7 
8 • 

10 
11 
12 
13 
14, 
15 
16 
17 
18 
19 
20 
21 
22 
28 
2827 

25° 

1& .. 
6 0 
6 2 
6 4 
8 6 
8 7 
6 9 
6 11 
6 13 
8 11; 
6 17 
6 18 
6 21 
6 23 

3 ~ 
6 29 
6 31 
6 33 

• 85 II 37 
II 39 
6 41 

• 43 
• 46 
• 47 

BO" 

1& .. 
II 0 
6 5 

• 10 6 .. 
II 19 
6 ~ 
6 29 

• M 
• 39 6 4' 

• 4. 
• 54 I 18 
7 4 
7 9 
., 14 
., 10 
7 15 
7 11 
7 37 
7 43 
7 4. 
7 16 
8 2 
8 II 

30" . .. 
11 0 
6 2 

: t 
6 9 
6 12 
6 14 
6 16 
6 19 
II 21 
6 13 

: :: 
6 31 
6 33 
6 36 
6 38 
6 41 
6 43 
6 46 
6 49 
II III 

: t 
6 as 

II .. 
II 0 

: It 
6 17 
6 13 
6 29 
6 36 
II to 
6 46 
II 52 
6 as 
7 4 
7 11 
7 17 
7 2& 

J I 
~ it 
7 as 
8 5 
8 13 
8 21 
8 29 
8 33 

LatItude. 

36" 

1& .. 

g : 
: : 
6 11 
6 14 
6 17 
6 20 
6 23 
6 25 
6 28 
6 31 
6 M 
6 37 
6 40 

3 : 
6 49 
6 63 
6 Ii6 

t s: 
7 6 
7 9 
7 11 

Utltude. 

1& .. 
II 0 
6 7 
II l( 
II 21 
II 28 
• 35 
6 42 
6 40 
6 Ii6 
7 4 
7 11 
7 10 
7 26 

J ~ 
7 51 
, 0: 
8 11 
8 26 
8 38 
8 '7 
8 58 
II • 
II 15 

40° 

i i 
: l~ 
6 17 
6 20 
6 ~ 
6 27 
6 31 
6 M 
6 38 
6 41 

: :: 
6 62 
6 56 
6 69 
7 3 
7 7 
7 11 
7 111 

~ M 
7 25 

... 'zz 

66" 

II .. 
6 () 
6 • 
6 17 
6 26 
6 M 
6 42 
6 52 
7 0 
7 10 
7 19 
7 211 
7 311 

~ :: 
8 II 

: :J 
8 " 8 111 
9 10 
II 25 
9 42 

10 0 
10 22 
10 at 

-... " 

1& .. 
6 0 
8 4 

: J 
6 II 
6 20 
6 ~ 
6 28 
6 32 
6 36 
6 41 
6 CI 
6 41 
6 63 
6 58 
7 2 
7 7 
7 11 
7 16 
7 21 
7 25 
7 36 
7 35 

~ :I 

1& .. 
6 0 
6 11 
6 22 
6 33 

6 " 
6 56 
7 7 
7 1. 
7 31 
7 43 
7 56 
8 • 
8 23 
8 37 
8 63 
II 10 

: :: 
10 13 
10 " 
12 00 
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".uLB 18.~NV.1810N 0' DJalalS TO TI •• , .lND TI.B fO DleaBIS. 

To ndace deer- to time. To ndoce time to deer-. . H.K. . H.K. K • . , K . . , 
- 1- ----

J fiJ i 
- 1- ---, K.8. , K.8. i 8. ' " 8. ' " - -- --- - 1- - --

" 8.T. " 8.T. 1II111 III T. " II' T. " II, .----- - [- - --
I 0 4 at 3 24 101 1144 1 16 1 016 61 1245 
2 0 8 62 8 28 102 848 1~ 22~ 2 030 62 13 0 
3 0 12 63 3 82 103 1162 2 30 3 045 63 1316 
4 0 111 lit 3 38 104 6116 2~ 37~ 4 1 0 lit 1330 
5 0 20 &Ii 3 40 105 7 0 3 46 5 116 56 1345 
6 0 24 116 3 .. 106 7 4 3~ 62~ 6 130 116 14 0 
7 0 28 67 3 48 107 7 8 4 60 7 145 67 1416 
8 0 82 118 3 62 108 712 4~ 67~ 8 2 0 118 1430 
9 0 811 Ii8 8 116 lOll 716 :~ 75 9 216 Ii8 1445 

10 0 40 60 4 0 110 720 82~ 10 230 60 16 0 
11 0 .. 61 4 • 116 740 ;~ 90 11 245 61 1516 
12 0 48 112 4 8 120 8 0 97~ 12 3 0 62 1630 
13 0 62 118 4 12 125 820 7 105 13 315 118 1545 
14 0 116 64 4 16 130 840 7~ 112j.i 14 330 64 111 0 
15 1 0 66 4 20 135 9 0 8 120 16 346 66 1616 
16 1 4 116 4 24 140 920 8~ 127~ 16 4 0 116 1630 
17 1 8 67 4 28 146 940 9 135 17 415 67 1645 
18 1 12 118 4 82 150 10 0 9~ 142~ 18 430 118 17 0 
19 1 111 tl9 4 811 155 1020 10 150 19 445 tl9 1715 
20 1 20 70 4 40 160 1040 10~ 157~ 20 6 0 70 1730 
21 1 24 71 4 .. 166 11 0 11 166 21 616 71 1745 
22 1 28 72 4 48 170 1120 llj.i 172~ 22 530 72 18 0 
23 1 82 73 4 62 176 1140 12 180 23 645 73 1815 
24 1 38 74 4 116 180 12 0 12~ 187)1 24 6 0 74 1830 
25 1 40 75 6 0 186 1220 13 195 25 616 76 1845 
26 1 .. 711 6 4 190 1240 1~~ 202~ 26 630 76 19 0 
27 1 48 77 6 8 196 13 0 14 210 27 646 77 1915 
28 1 62 78 6 12 200 1320 14~ 217!i 28 7 0 78 1930 
29 1 116 79 6 16 205 1340 15 225 29 7 IS 79 1945 
30 2 0 80 6 20 210 14 0 15~ 232~ 30 730 80 20 0 
31 2 4 81 6 24 216 1420 16 240 31 746 81 20 15 
32 2 8 82 6 28 220 1440 16~ 247~ 32 8 0 82 2030 
33 2 12 83 6 32 225 16 0 17 255 33 815 83 2045 
34 2 16 84 5 38 230 1520 17~ 262~ 34 830 84 21 0 
35 2 20 86 5 40 236 1640 18 270 35 845 8li 2115 
38 2 24 811 5 .. 240 16 0 1!~ 277~ 38 9 0 811 2130 
37 2 28 87 5 48 245 1620 

1;j.i 
28li 37 915 87 2145 

38 2 32 88 6 62 250 1640 19 292~ 38 930 88 22 0 
39 2 38 89 5 Ii6 25S 17 0 20 300 39 945 89 2215 
40 2 40 90 6 0 260 1720 20H 307~ 40 10 0 90 2230 
41 2 .. 91 6 4 270 18 0 21 3UI 41 1015 91 2245 
42 2 48 92 6 8 280 1840 21~ 322~ 42 1030 92 23 0 
43 2 62 113 6 12 290 1920 

~~ 330 48 1046 113 23 16 .. 2 Ii6 94 6 16 300 20 0 837~ .. 11 0 94 2330 
45 3 0 96 6 20 810 2040 23 345 45 11 16 96 2345 
46 3 4 911 II 24 820 2120 ~~ 36!~ 46 1130 911 24 0 
47 3 8 97 8 28 330 22 0 24 360 47 1145 97 24 16 
48 8 12 98 II 82 840 2240 48 12 0 98 2430 
49 3 16 99 8 38 350 2320 49 1216 99 2445 
50 3 20 100 6 40 360 24 0 50 1230 100 25 0 

,-
Digitized 'bY Goog I e 



'UaLB l'.-8IDJUtg.1L OONVBIUI10N8. 

LoDgitude. 

O' 0' 2' 30' Ii' 0' 7' 30' 10· 0' 12' 30' 16'0' 

Minutes. 

LoDe· Houra. 0 10 20 ao 40 56 60 

. m 8 m 8 m B m 8 m 8 m 8 m 8 
0 0 0 0 0 2 0 3 0 6 0 7 0 8 o 10 

16 1 o 10 o 11 o 13 o 16 o 16 o 18 o 20 
ao 2 o 20 o 21 o 23 o 20 o 26 o 28 o 30 
46 3 o 30 o 31 o 33 o 34 o 36 o 38 o 39 
60 4 o 39 o 41 o 43 o 44 o 46 o 48 o 49 

75 5 0 49 0 51 0 53 0 64 0 56 0 57 0 59 
90 6 0 Ii9 1 1 1 2 1 4 1 6 1 7 1 9 

105 7 1 \I 1 11 1 12 1 14 1 15 1 17 1 19 
120 8 1 19 1 20 1 22 1 24 1 20 1 27 1 29 
120 9 1 29 1 30 1 32 1 34 1 36 1 37 1 38 

150 10 1 38 1 40 1 42 1 43 1 46 1 47 t 48 
165 11 1 48 1 56 1 52 1 53 1 SO 1 56 58 
lao 12 1 58 2 0 2 1 2 3 2 5 2 6 2 8 
195 13 2 8 2 10 2 11 2 13 2 16 2 16 2 18 
210 14 2 18 2 19 2 21 2 23 2 24 2 26 2 28 

225 16 2 28 2 29 2 31 2 33 2 34 2 36 2 37 
240 16 2 37 2 39 2 41 2 42 2 44 2 46 2 47 
2M 17 2 47 2 49 2 51 \I 62 2 54 2 56 2 67 
270 18 \I 67 2 69 3 0 3 2 3 4 3 6 3 7 
286 19 3 7 3 9 3 10 3 12 3 14 3 15 3 17 

aoo 20 3 17 3 18 3 20 3 22 3 23 3 20 3 27 
316 21 3 27 3 28 3 ao 3 32 3 33 3 36 3 37 
380 22 3 37 3 38 3 40 3 41 3 43 3 46 3 46 
346 23 3 46 3 48 3 56 3 iiI 3 63 3 SO 3 56 

Hours. 

Bldereallnto mean solar time: To be subtracted from a sidereal time Interval: 
Argument hours and minutes of sldereallntervBI • 

.Mean Bolar Into sidereal time: To be added toa mean time Interval: Argumenthours 
and minutes of mean time IntervBl. 

Upper culmination of Polaris: Amount to be subtracted from the Greenwich mean 
time of upper culmination of Polaris, or of elongation to obtain the looBI mean time 01 
upper culmlnatlont or of elongation: Argument loniitude west from Greenwich. 

-The above table IS an abridRed mean 01 two tables given In the American Ephem­
eris and Nautical Almanac for slmUar conversions; reductions involving a reftne­
ment exoeedJng 0.8 secondB must be made from the more elaborate tables. 
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0 

7 

7 

a 

• 

11 

12 

'!'ABtI SO.~"bM 

B 

nt Refraction. ade. 

, , " 
30 8 III 

40 ~ 

liD 37 

0 30 

10 22 

20 15 

ao 8 

40 8 2 

liD Ii 55 

0 49 

10 43 

20 38 

30 32 

40 2Il 

liD 21 

0 16 

20 Ii 6 

40 4 57 

0 48 

20 40 

fO III 

e 4 25 

" 
12 

12 

11 

11 

18 

17 

17 

18 

18 

23 

24 

25 

1N ZBNitR Bts'1'A 

.=liD0 F. 

tlon. !RC.t 
, , " " 
0 4 iii 2S 

30 15 2Il 

0 4 5 111 

30 3 Ii6 28 

47 211 

39 ao 
82 32 

2S M 

19 36 

30 13 38 

0 7 40 

30 3 1 42 

0 2 ii6 f'l 

30 61 46 

t6 6'8 

42 30 

37 55 

29 110 

22 66 

0 15 70 

0 0 110 

0 II I 90 

SUN'S P.lBALUX IN ALTITUDB. 

paraUax •••••••••••• 6" 63'1 4" 

t altitude •.••.•••• 48" 

, 
" 

2 a 
1 58 

U 

48 

14 

• .. 
1 0 

0 ii6 

21 

10 

0 0 



~.lm.1t' 11.;-COEn'ICIENTS TO' .tPPLY TO. IHU:N RBI'RllCTIONIt I'OR 
VA1tI'ATIONS IN Bl.ROJl'ETER AWD' TBHPBBA'l'URB. 

Eleva- Eleva- Temper· Barome- tlon CoefII· -- Uon CoefII· CoefII· 
ter. above olent. ter. above clent. ature oleut. 

_Ievell _level. (Fabr.). 

---
lfN. Fed: 1",. FIR. . 

311w1i -461- 1.03 I 26.4 4.1ilIIi 1l.'88 -2&0 1.17 

3802 -1st· 1.02 26.1 +,81i9 .8G 17' 1.11i 

ao.O CIt 1.01 24.8 &,.186 .M -9- 1.13 

21U +91 1.01 24. Ii 5,.1l8 .88 o· 1.11 

29111 311 1.00 24.2 1i,.81i4 .88 +& 1.09 

ao.3 641· .99 23.9 11,·194 • 81 1 • 1.07 

29,0 911· .98 23.6 11,.538 .80 2(i. 1.0Ii· 

2&7 1,207 .97 23.3 11,·887 .79 35 1.03 

211<4 1,. .96 : 23.0 7,239 .78 40 1.02 

28.1 1,788 .95 22.7 7,.7 .77 ~ 1.01 

27;8 2,0IJ&· .94 22.4 7,960 .• 76 &0 1.00 

27.& 2,m .93 22.1 8,827 .71i /iii .99 

27.2 2,6TO· .92 21.8 8,700 .T4 flO .98 

2U 2,912 .91 21. Ii 9,077 .73 6It .97 

211:6 3,m .90 21.2 9,460 .72 77 .95 

2&.3 3,_ .89 20.9 9,848 .71 BIt .93 

211:0 3,899· .88 20.6 10,-242 .70 100 .91 

2&.7 4,216 .87 20.8 10,1142 •• 114- .88 

24:4 .,4115· .86 20.0 n,M7 .118 128 .87 

AJJy true refraction either In zenlth«>poiar'dlstadee-tabuIatad n!ffIIIf;Ion X coef· 
ficlent for barometric pressure X coeftlilIlIDt ftIr·t.lperatore. 

The dI1larences between the"true s4'th8't8bulatad ~fractlODII' _ geaeraIlysmaII 
aDd" ..,...uyJlllllltlbllr1lllllfllltingo fIlrtIie-comblDad tdIct' onow-appnat'aItitade 
ofcitilWt_·wltIlhllJt .... tllIII·~ IeftI or ~f1Hlpeiatare. 

18196°-18-14 



T .... I n.-eolrrltllNTI POI OOU1lTIN&I laaol8 IN A1IM1ITH Dua 
TO SMALL la8Ol8 IN DBC:L1NUION oa UTlT1lDI, TAB1lLATBD POa 
1'188018. 

, 

Hoantllom_. 
Lat. 

2 a 4 6 8 . 
{:. 2.21 1.86 l.27 1.14 1.10 

26 
1.11 1.10 0. a. 0.30 0.00 

{:. 2.al 1.a 1.8a 1.20 L16 
30 

2.00 1.16 0.87 0.11 0.00 

{:. 2.44 1.71 ...1 1.28 LI2 
sa 

2.11 1.12 0.'/0 0.31 0.00 

{:. 2.81 1.8& 1.&1 1.U U1 
40 

2.. 1.11 0.76 o.U 0.00 

{= 
2.83 2.00 t.63 1.48 L41 

4& 
2.4& 1.41 0.. 0.88 0.00 

{Da. 3.11 2.20 1.80 t.61 1.58 
lID 

Lat. 2.88 I .• 0.90 0.41 0.00 

t ecl• 
3.49 2.47 2.01 1.80 L74 

li6 
Lat. 3.02 1.14 1.01 "47 0.00 

{Decl. 4.00 2.83 2.11 2.111 2.00 
80 

Lat. 3.48 2.00 1.16 0.64 0.00 

{Da. 4.71 3.35 2.71 2.4& 2.37 
65 

Lat. 4.10 2.37 1.37 0.83 0.00 

{DecL 6.86 4.1a 3.38 3. .. 2.92 
70 

Lat. 6.06 2.92 1.88 0.78 0.00 

The coeftlcleDtII for noon become lIdlDltely large. 
Dlrect10n of errors In azimuth from true aouth: 

To the east In the a. m., to the west In the p. 10.-

Latitude set or assumed to the N. of the true latitude, noon to aIx hOllJ'll. 
Latitude set or l1118umed to the B. of the true latitude, beycmd aIx hours. 
DecllnatiCID set or assumed to the B. of the true decllnatiClD, all hours. 

To the west In the a. m., to the east In the p. m.-
LatItude set or assumed to the B. of the true latitude, noon to aIx hours. 
Latitude set or assumed to the N. of the true latitude, beyond six hours. 
DecllnatlOD set or assumed to the N. of the true declination, all hours. 

The error Is oonaldered as the erronecus flDtlon of tha south point. 

~. 
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Bar.-29.61Ds. Temp.-~o F. 

Latitude. 
Hours 
from 20° 0' Z70 30' 30° 0' 20° 0' Z703O' 30' 0' 20 ° 0' Z7. 30' 30· 0' 

nOOD. 
Decl.-23· Z7' N. Decl.-22° 30' N. Decl.-20· 0' N. 

, 
" 

, 
" 

, 
" , " , 

" 
, 

" 
, 

" 
, 

" 
, 

" 0 0 2 0 4 0 1 0 3 0 5 0 8 0 5 0 8 0 10 
2 0 5 0 7 0 10 0 6 0 8 0 11 0 9 0 11 0 14 
3 0 8 0 12 0 16 0 10 0 13 0 17 0 14 0 17 0 20 
4 0 20 0 23 0 Z7 0 22 0 20 0 29 0 20 0 28 0 32 
5 0 44 0 49 0 03 0 46 0 51 0 65 0 60 0 65 1 ° 6 2 7 2 9 2 10 2 12 2 X. 2 16 2 29 2 31 2 301 

Declo-17· 30' N. DecI.-16·O' N. DecJ.-12· 30' N. 

0 ° 8 0 10 0 13 0 10 0 13 0 16 0 13 0 16 0 18 
2 0 11 0 13 0 16 0 14 ° 16 0 19 0 16 ° 19 ° 22 
3 ° 16 0 19 0 23 0 19 0 22 0 26 0 22 0 26 0 29 
4 0 28 ° 31 0 36 0 31 0 36 0 39 ° 34 ° 38 0 43 
6 0 64 1 0 1 6 0 59 1 5 1 10 1 4 1 11 1 17 
6 2 49 2 52 2 65 3 15 3 19 3 22 3 49 3 43 3 57 

Decl.-l0· 0' N. Declo-7° 30' N. Declo_50 0' N. 

0 ° 161°181021 
0 

18
1°

21
1° 

24 0 
21102410 

27 
2 ° 19022 026 0 22 020 ° 211 0 20 ° 28 ° 31 
3 0 20028032 0 28 0 31 0 36 0 31 0 34 0 38 
4 0 37 ° 42 0 47 ° 41 0 46 0 61 0 46 0 51 0 56 
6 1 10 1 17 1 24 1 17 1 20 1 33 1 25 1 33 1 42 

Decl.-2· 30' N. Decl.-O· 0'. DecJ.-2· 30' S. 

° 0 
24IOZ7I° 

30 0 
Z7I030IO 

33 0 

30

1

033

1

0 

37 
2 0 28 ° 31 0 34 0 31 0 34 0 38 0 34 0 38 0 42 
3 0 34 038 0 42 0 380420 47 0 41 0 46 0 51 
4 0 60 065 1 1 0 65 1 ° 1 6 0 59 1 5 1 12 
5 1 33 1431 43 1 42 153 2 6 1 52 2 5 2 20 

Decl.-5· 0' S. Decl.-7· 30' S. Decl.-l0· 0' S. 

0 ° 

331°
37

1
0 

40 ° 
371°401° 

44 0 
4010441° 48 2 ° 380420 47 ° 42 0 46 0 51 0 46 050065 

3 ° 45 050 0 56 0 49 0 65 1 1 0 53 1 ° 1 7 
4 1 4 1 11 1 19 1 10 1 18 1 Z7 1 17 1 26 1 36 
II 2 6 2 23 2 41 2 202433 6 2 3935336 

DecI.-12· 30' S. DecJ.-16· 0' S. DecI.-17" 30' S. 

0 0 

441 0 
48

1 0 
43 0 

48104310 
58 0~1I05811 3 2 0 60 0651 0 0 1i4 1 ° 1 6 06916112 

3 0 58 1 6 1 13 1 4 1 12 1 20 111 119128 , 1 24 1341 46 1 31 1 43 1 57 140 164211 
4~ 1 51 2 9 2 28 2 2 2 23 2 47 2X. 240313 

DecI.-20' 0' S. Declo-22· 30' S. Decl.-23" Z7' S. 

0 0 58 1 3 1 9 1 3 1 9 1 15 1 5 1 12 1 18 
2 1 6 1 11 1 18 1 11 1 18 1 26 1 13 1 20 1 29 
3 1 18 1 Z7 1 37 1 25 1 36 1 46 1 28 1 38 1 60 
4 1 1i2 2 8 2 28 2 4 2 23 2 48 2 10 2 32 2 58 
4~ 2 30 3 3 3 47 2 53 3 34 4 31 3 11 3 57 5 ° 
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BOIIII 
from -. 

0 
2 
I 
4 
I 
8 
IIH 

0 
2 
I 
4 
I 
8 
IIH 

0 
2 
3 
4 
5 

r' 
.~ 

0 
2 
3 
4 
II 

r' 

0 
2 
I , 
II 
II~ • 

ftHIt D.-1IftlI .JIb'ft'IOft DI POIoR 818ft!feL 

Bar;-2r.otar. Temp.-m-'lI'. 

I.-tltude. 

38"'" at· 311' W(f 31·110' W.,. 42"'30" 4r0" 47'"" 110"'0' 
JJecIIIIatloD 'oft!ae _, 23·'27' ~ 

, 
" 

, 
" 

, 
" 

, 
" 

, 
" 

, 
" 

, 
" 

, 
" 

, 
" g J 0 , o II o IS g! o. 211 .0. : 0 211 0 211 

i! O' 1 o I. 0: 21 O. g '0 30 0 H o 111 0' 2f 0' 2S O' 1):.31 O· '0.. U 0 U 
021 . ~ ~ O' 3f O' 41' o:a 

O' it j 0- liS 0 lIS 
o. o lit 1 4 1 r 1:11 ' Ii 1 II' 17 1 20 
2' 10 2' 1t 2' U- f'l1 2' 11' 2' 11 12 1 2 11 2 12 
4 as .. 14 3 1I'l. I .. 3- 33 : 3 • & II I 7 3 0 

Dec1IDatIoIl 01 tJae 1Wl,22· 80' N. 

0 8 o 10 0' If O'! 0'1 :;i 0:1 
o· 27 0 30 

~g o ~ g' g o- ct' 0' o· 32 0 as o· cr 0' r~ 0" OtO 0 .a 
O. o 32 0' as a. a' ' O. 0: 65 0 118 
0' III a. 1 2' 1 f1 l' 10' l' 13 I' 111 1'20 1 23 
2 18 2- 17 2 17 2 17 2-- 17 2 17· 2.17 2- 17 2 18 
5 3 '-38 " 17 " 1- 3' "7 3 34' 3' 23" . 3' 14 3 7 

:DecIbratIoIl onhellUll;2O"'1I' N. 

0. 10 O' 11 a 1. og o 21' 0': ~ o· 27 0.30 0 33 o It cr. II o· 10' o· o· 2&' o.:ft : 0; 32 0'· 31 0 38 o 2b 0'2:\ 02t o 29' O' 32' 0' . 0' 39 O· 43 0 48 
o 32 o 311 0 3tI o· 43 0 "7 o Ill- .0,55 o· 69 1 2 
l' 0 I' " 1 8' . l' 12 1 18 120" '1 R 1'28 1 31 

~I 1.32 
1· H' 1. U. 1· " .... 1, : I ~: gf I, iii 1 118 

~3& r. 2"~ :I: gf r: 2-' ~ 2 36 
6'12 5'40 : r; 1 40' .. . 40. 10. 140 1 If. 3 • 

DtcJiIMfoa of We 1UJl, u· 80' 'N; 
o 13 .0.16 o ~. 0,21 C>-2fo o 27· 00' 30· o 33 0 31 
0 111' 0" 19 o ' o 25 0"28 o 31' 030' o 38 0 42 
o 21 · 0. 21 ' 0·. 0, 32- o 38- 0, : o G 0, "7 0 52 
o 31 · a 30 0·41 o "r. 0' 51: 0'- l' 0 1: 4 1 7 

tJ ' 1~ 18 ·1 14 l' 10' 1: 23: l' 27 l' 32 I' 3f 1 40 
' I: 41 ; 1· 46 1: sr 1: liS 2~ 0 2~ " =' J 

2 10 
~III lit • IZ·. 1': 51, 2"118' 2: GO r:GO 2 &II 

DeIIIIIIMIon 01 tile 1IIIIi, 11· CIt N. 

0. 1. 
'C>-i ~n 

0..2fo, 0. 27· o.~ O. sa o·:n· 10 40 

~I · 0' 0:2Ir o 3t: O' 0: 31 00: d iO 47 
'0;- . o· as 0:36 Cl~ 0·41 o '" 0: 51 0 67 

«fit ttl 11. 0;' 11:1 IJ5S l' 0 1'. II 1'. II ,1 14 
1· 1 1, 2f. 1: 25, 1~ 31; I: 36 l' « l' 48 1· 51 
l' 48 1 113 1 118' 2' ~ ~ If 2 13' 2 18' 2' 22 i2' 28 
3,22 3, 2fo 3 211 3>28 ,3 27 3 28- 3>28 3- 29 3 30 
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HOIIlII 
110m 
DOOD. 

.IJ 

~ 
.,4 
:6 

!f' 

1) 
:2 
;3 
.4 
:JI 
11~ 
6 

.0 

.2 
3 

" 11 
&~ 

:0 
.2 
JI .. 
Ii 
II~ 

0 
.2 
.3 
4 

. .'1 
II~ 

'J'MUI'--' •• 111 ,~I'" MI4lti.llll'l'lUlD. 
k_.28.6.j,u8 ~o~. 

,uatltude. 

.,011' 32°.30' .0.11' 3'1°.30' 400 W ao,w .0,8' 4'1'°18' 

·JleAUQMIwl-9UoI • .u.12° 30' N. 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 0 18 0 21 g =, 0 'Z1 ,0 ,30, 0 .33. 0 ,37 0 40, 
0 22 0 26 0 31 0 34 .0 ': 0 42 ·0 46. 
0 29 0 32 o 36 0 40 0 44 ,0 0 ~ 0 67 
0 43 0 47 o 62 0 66 1 1 1 6 1 11 1 16 
1 17 1 23 1 21 1 36 1 40 1 46 1 111 1 117 
2 0 2 6 2 12 2 18 2 24 2 30 2 '311 2 41 
3 117 4 0 4 4 4 6 4 7 4 8 4 8 4 10 

Decl1DatloD of the BUD, 10" 0' N. 

o 21 0 24 0 'Z1 0 30 ,0 33 0 ,37, ,0 40. ,0 44 
0 26 0 28 0 32 0 36 ,0 38 0 a ,0 47. 0 61 
0.32 o 36 0 39 0 44 ,0 49 ,0 113 0 57 1 2 
o 47 o 61. 0 66 1 1 1 7 1 12 1 18 1 23 
1 24 1.31 1 38 1 4Ii 1 III 1 67 2 4 2 11 
2 14 2 22 2 30 2 38 2 46 2 62 2 69' 3 6 
4 60 4 64 "'.68 .6 ,1 .6 ;J II II & 6 & 8 

DecllWICID ofllaelllll,·7°l¥Y N. 

0 24 ,0 'Z1 ·0 30 ,0 33 o 37: ,0 40 ,0 44 ,0 46. 
0 28 0 31. 0 36 ·0 .38 ·0 a ,0 ·46 ,0 61 0 66 
0 36 .0 39' ,0 43. .0 48 ,0.63: 0,68. 1 2 1 8 
0 61; ,0 .56 1 1 1 T 1 13' 1 19 1 26 1 32 
1 33 1 40 1 48 1 118 2 4' 2 12 2 20 2 21 
2 31 2 41 ,.2.62 ;J J, ~ ,U, a 20 3 21 3 39 

DeclIQaUCID of,jheofDll./io 0' N. 

0 . 'Z1; ,0 :30 ,0 '33 ,0 37: ,0 40 ,0 44 0 48 0 113 
0 31 .0 34 ,0 '38 0,42 o 47 ,0 61 0 Ii6- 1 1 
0.38 ,043. o 48 o 113. o 68 1 3. 1 8 1 14 
0'56 1 l' 1 7 1 13' 1 19 1 '26 1 33 1 41 
1 42 1 III 2 0 2 10' 2 20 2 30 2 40 2 61 
2 113 3 6 ,3 ·18 3 .3l, ,3 .44 ;J &7 4 10 4 23 

n,c1lDatlop. of $he 1UIJ,,:ao 3IY N. 

,0 30. ,0 '33 0:37 '0 40 ,0 44 ,0 48 ,0 53- 0 68 
0 .34 II .38 ,0 42", 0 46. 0 51 ·0 liB 1 1 1 6 
0 42 o 47 ,0 52 ,0 68' 1 3 1 9 1 14 1 21 
1 1 1 7 1 14' 1 20 .1 'Z1 1 36 1 43 1 112 
.1 ..'i3 .2 ~ .2,U 2 'Z1 2 39 2 62 -3 .a -3 -18 
3 21 3 37 3 113 4 11 4 29 4 49 & 9 II 28 

60° .11' 

, 
" 0 .. 

0 ,I 
1 It 1 
2 " 2 46 

" 11 

0 :: 0 
1 ,7 
1 ,. 
2 18 
B 13 
6 9 

0 113 
1 ,1 
1 13 
1 38 
fa 38 
8 48 

0 liS 
1 6 
1 *l 
1 4D 
8 2 
4 36 

1 :3 
1 g 1 
2 1 
-3-'3 
6 47 

Digitizep byGoogl~ 



TABU n.-DU .IPUCTlON8 IN POUB DI8T.l!Iftll~ 

Bar.=29.61D8. Temp.==SO· F. 

Houn Latitude. 
from 
nOOD. 80·8' 32" 30' 8/1. ff 37·30' 4/). ff C· 30' 4/1. ff 41· 30' m·ff 

DecIlDaUon of the 1IIDl, O· ff. 
, .. , .. , .. , 

" 
, .. , .. , 

" 
, 

" 
, 

" 0 0 33 0 37 0 4/) 0 .. 0 .a 0 a3 0 1!8 1 3 1 II 
2 0 38 0 C 0 41 0 51 0 55 1 1 1 7 1 12 1 18 
3 0 41 0 62 0 51 1 3 1 9 1 lIS 1 21 1 28 1 36 
4 1 6 1 1:1 1 21 1 28 1 36 1 411 1 M 2 4 2 16 
4~ 1 28 1 8/1 1 .. 1 M 2 4 2 16 2 29 2 C 2 ISS 
II 2 II 2 18 2 32 2 47 3 2 3 19 3 37 3 55 4 111 

DecUnaUon of the aUD, 2· 30' S. 

0 0 37 0 4/) 0 .. 0 .a 0 a3 0 1!8 1 3 1 9 1 111 
2 0 C 0 46 0 51 0 55 1 1 1 7 1 13 1 20 1 21 
3 0 III 0 51 1 2 1 8 1 15 1 22 1 29 1 31 1 46 
4 t 12 1 20 1 28 1 37 1 46 1 57 2 8 2 20 2 34 

:~ 1 34 1 411 1 55 2 8 2 21 2 34 2 m 3 7 3 25 
2 20 2 36 2 M 3 13 3 32 3 ISS 4 20 4 47 5 16 

DecUnation of the sun,S· ff S. 

0 0 4/) 0 .. 0 - 0 a3 0 58 1 3 1 9 1 15 1 22 
2 0 47 0 51 0 55 1 1 1 1 1 13 1 20 1 28 1 38 
3 0 55 1 2 1 8 1 It 1 21 1 29 1 38 1 .a 1 59 
4 1 19 1 28 1 37 1 47 1 58 2 11 2 25 2 4/) 2 51 
4~ 1 .. 1 51 2 10 2 24 2 4/) 2 51 3 17 3 4/) 4 6 
5 2 41 2 59 3 22 3 47 4 15 4 46 5 21 6 2 6 62 

DecUnation of the sun, 1· 30' S. 

0 0 .. 0 .a 0 m 0 58 1 3 1 9 1 15 1 22 1 30 
2 0 51 0 55 1 1 1 6 1 13 1 20 1 28 1 37 1 46 
3 1 1 1 8 1 15 1 22 1 30 1 38 1 .a 2 0 2 14 
4 1 21 1 37 1 47 1 59 2 12 2 28 2 45 3 4 3 21 

:~ 1 55 2 11 2 21 2 .. 8 4 8 21 3 a3 4 26 Ii 4 
8 6 3 80 8 59 4 34 II 13 Ii 57 6 411 

DecUnation of the aUD, 10· ff S. 

0 0 .a 0 &3 0 58 1 3 1 9 1 15 1 22 1 30 1 4/) 
2 0 55 1 0 1 6 1 12 1 19 1 21 1 36 1 46 1 58 
3 1 1 1 14 1 22 1 80 1 39 1 49 2 1 2 15 2 31 
4 1 36 1 47 1 59 2 13 2 80 2 49 3 10 3 36 4 7 
4~ :. 11 2 28 2 41 3 10 3 36 4 8 4 .. II 30 6 28 
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TABLE n.-.BU REFRACTIONS IN POLAR DISTANClE. 

Bar.-2II.61Da. Temp.-mo F. 

HOUlB Latitude. 
from 
BOOn. 30"0' 32"30' 36"0' 37"30' 40"0' 42°30' 45"0' 47°30' liO°O' 

DecliDation of the SUD, 12° 30'S. 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, ,. , 

" 
, 

" 0 0 63 0 58 1 3 1 9 1 16 1 22 1 30 1 40 1 liO 
2 1 0 1 6 1 13 1 20 1 27 1 36 1 46 1 57 2 11 
3 1 13 1 21 1 30 1 39 1 m 2 1 2 16 2 33 2 62 
4 1 46 1 59 2 14 2 31 2 62 3 16 3 43 4 19 6 4 
4~ 2 28 2 49 3 13 3 44 4 20 6 6 6 0 

DeclInation of the SUD, 16° 0' S. 

0 0 58 1 3 1 9 1 16 1 22 1 30 1 40 1 liO 2 3 
2 1 6 1 12 1 20 1 28 1 36 1 46 1 58 2 10 2 26 a 1 30 1 28 1 38 1 49 2 2 2 16 2 34 2 64 3 30 
3~ 1 34 1 46 1 67 2 12 2 29 2 48 3 12 3 42 4 21 • 1 67 2 14 2 33 2 65 a 20 3 62 4 30 6 18 6 32 
4~ 2 47 3 15 3 47 4 29 5 20 6 28 

DecllDation of the SUD, 17° 30' S. 

0 1 

51 

1 

il 
1 

1611221130114011 

II 

2 

31
2 

18 
2 1 1 1 28 137 146 158 2 2 26 2 48 a 1 1 1 48 2 1 2 17 2 36 2 a 22 4 0 

~ 1 1 2 12 229 2liO 316 3 4 28 6 24 
2 11 2 2 65 323 367 442 6 6 116 

DeclIDatton of the SUD, 30° 0' S. 

0 1 

=1 

1 gl 1 

2211 
30

1
1 40

1
1 

liOI2 el 
2 

18

1

2 

37 
2 1 1 1 36 146 158 212 2 2 47 a 17 a 1 1 47 2 0216236 258 a 4 o 4 64 

~ 1 2 10 2 29 2 liO 3 17 3 61 4 6 30 7 7 
2 2 62 3 2l 3M 447 658 

DecllDation of the SUD, 22· 80' S. 

0 1 16 1 22 1 30 1 40 1 liO 2 3 2 18 2 37 3 1 
2 1 26 1 36 1 46 1 67 2 12 2 29 2 49 a 13 3 63 

=~ 1 34 1 46 1 67 2 11 2 28 2 49 3 16 3 liO 4 32 
1 46 1 59 2 15 2 34 2 67 3 26 4 4 4 M 6 10 

~~ 2 7 2 26 2 48 3 18 3 51 4 38 6 43 
2 48 3 19 3 67 .. 46 6 M 

DeclIDation of the SUD, 23· 27' S. 

0 1 18 1 26 1 34 1 44 1 56 2 9 2 26 2 46 3 12 
2 1 29 1 39 1 liO 2 3 2 18 2 37 3 0 a 28 4 10 

=~ 1 36 1 49 2 3 2 18 2 37 3 1 3 31 4 11 5 9 
1 liO 2 II 2 28 2 44 3 9 3 43 4 27 6 26 7 1 

~ 2 16 2 33 2 58 3 32 4 12 6 4 6 26 
2 58 a 32 4 17 6 14 6 46 

21JJ 



UBLI ....................... " •• NWI& .~. 

1*_ • .4 .... 'llaIp-a"tI'. 

·Houn ·Latltude. 
from 
DOCIIl. 110" 0" 52" 30' 55"0' 67-.10' 60"' 0' 62-10' 68"0' 67"~ 70-'0' 

DecIIDatIon or the sun, 23° 71' N. 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 
, 

" 0 0 29 0 32 0 36 0 39 0 G 0 46 0 61 0 56 1 ·1 
2 0.34 '0 ff1 0 41 0 44 0 48 0 52 0 67 1 1 .1 .e 
3 o '41' .0 44 0 48' 0 52 0 66 1 0 1 6 1 , 11 14 
-4 0 66 .0 69 1 2 1 6 1 t 1 13 1 18 1 22 11 :III 
6 1 20 '1 23 1 26 1 29 1 32 1 36 1 38 1 41 11 44 
6 2 12 2 12 ,2 ,12 . 2 12 . II :12 :2 12 2 12 2 12 , 12 

,DecllPMloD or tile 1IJIl,12" 10' N. 

0 :0 ;30 :0 :33 :0 ,:rI, 0 40, ,0 44 0 48 0,53 ·0 68 1 ,. 
2 !O '36 ;0 :38 '0 G,: o ·45' :0 41 ,0,53 '0 68 1 3 1 • 3 '0 :43 '0.46 'O,~ 'oM ;~ :ff 1 2 1 7 1 11 1 J6 
4 '0 '68 11 1 11 ~ .1 7: 1 16 .1 '2Q: 1 24 1l1li 
6 11 23 'I 26 'I -29' 'I '32' 1 3S 1 38 1 42 1 45 1 48 
6 2 18 2 18 .2.&8 .2 ,JB , ,18 .2 :18 2 18 2 18 2 18 

.Dec1Iaa$IoD ortille sun..," .. N. 

0 0:33 o :37. 0;(0; 10,44 iO 48 '0.63 ;0 :68. 1 3 1 18 
2 O.!S8 Cl :42; 3~ 10 .60 10 -64 ~o t68. 11 3 :1 9' 1 ,. 
3 o :@. o :61; 10 ,S9- 11 3 11 8, 11 :1&. i1 :18: 1 ~ 
4 1 '2 1 6' 1 -10' '1 '14 '1 18 'I 22 1 71 1 32 1 38 
6 1 31 1 34 .1.a .1 . .41 .1-46 .1 41 1 53 1 67 2 1 
6 2 36 2 36' 2 '3tI "2'36 2 36 2 36 2 36 2 :rI 2 ff1 

, :1>eIIu .... OQ-or, .. qn~ W 30' N. I 

0 0:.37 OlllO o 044 o ,48, o ;>lI3, o 1M. 11 3, 11 91 1 !)II 
2 0'42 0'46 O:jj() o 054; y~; 1 4: 11 9' 11 llo; 1 • 
3 0 62 0 66 1 0 1 4 1 14 1 20 1 26 1 33 
4 1 7 1 12 .1 l7. .1 21 ,1 ,Jl6 ;.1 131 1 36 1 42 1 4' 
6 1.40 1 44 1 48' 1 62 1 rn 2 2 2 7 2 11 2 16 
6 2 $ 2,$ 2 .59 2a1 2.>69 rlM 11169 13 01 3 0 

.l>eCU .... OI)ollt;ha IIUJI, iji0O' N. 

0 0"40 0.,44 o .;18 O.Q 0,68 1 ,3 1 9' 1 16 1132 
2 : 47 0'51 0'55 1 -0 1 .5 1 ,.0 1 ;16, 1 tl3: 1 30 
3 67 1 1 1 6 1 10 1 16 1 21 1 23 1 3S 1 43 
4 1 14 1 19 .1.lW.. .1.29 .1 n8&, 11 "'1 1 47 1 &4 2 1 
6 1 61 1 56 2 r '2 '6 2 12' 2 17 2 23 2 23 2 34 
6 3.30 3.30 a ,30 a.,ao a.o3O a .• a ,«I 8.1111 3 31 

; . 



Bar.-29.6IDS. Temp.-liO" F. 

, Hours Latltutle. 
I from I nOOD. .a04 -680-l!O' -M~ fi703O' 60° (f 62° 30' Ai/io (f 67° 30' 70°0' 

Decllaatlon of the SUD, 12" 3O':N. , , II , II. I ." ., " , II , 
" 

., 
" , " , II 

I 0 0 « 0,48' 0.63 o 68 1 3 1 9' 1 iii 1,12 1 30 
2 0 61 o ~ 1 .1 .1 6 1 11 .1 17 :1 23 .1 :.30 1 39 
3 1 2 .1 '7 ·1 12 . .1 17 1 22 '1 29 .:1 37: ~1 .45 1 54 

" 1 21 1 n' 1 '32 1 ·38 1 45 1 62 ;1 69' 2 -7 2 16 
6 2 " 2 10 2 16 ~ 22 2 29 2 36 ,2 42 ..2 :*9 2 67 
6 " 11 4 .12 4 12 " 12 4 12 4 12 ,4 ,13' 04:.13 4 13 

Decllpatlon of the SUD; 10° O"N. 

0 0 48 o 63 '0 68 1 3 1 '9 ;1 :15 'I .22 'I "3t 'I i&O 
2 0 66 1 1 1 "1 .1 12 1 18 '1'25 1 22 ) ,41 1 '110 
3 1 7 1 ..l3 1 18 1 24 1 31 1 39 1 41 '1 -56 2 6 
4 1 29 1 '15 1 42 1 49 1 67 2 5 2 14 2 24 2 34 
6 2 19 2 26 2 34 2 42 2 50 2 58 3 7 3 16 3 26 
6 iii 19 . .Ii 8 ,5 10 15 10 :5 10 15 ,II, 5 11 6 J2 16 JlI 

Deollpatlon Clf the Bun, 7° 30' N. 

0 
, ~ I' Q I' 'I' 'I'm I' ~ 1'·1 

1 
40 11 

110 
2 1117112 119 126 134 142 1 52 2 3 
3 1 13 1 19; 1 25 1 33 1 41 ,I ,60 1 59 2 ,9 _2 21 

" 1;38 1 '* ,1·111 12 2 2 11 '2 '21' 2 32' 2 f4' ''2 If1 
6 2 '3S 2 C '2 57 3 7 3 17 3 28 3 40 3 63 4 6 

oDUlDatiOD of the BUII,IB"JO''N, 

0 ~ 6811 31
1 .9Illlill221130ll 

ttl 

1 
&0 12 

3 
2 'I "41 '1 '12 'I ' 18 'I 26 1 36: Jl o6l. 1 2 ~ i ~ 3 1 20 1271 34143152222 14 2 
4 1 49. 1 57. 2 6216228 241 2 66 3 10 3 27 
6 3 a :3 -14: 3 16C1 39 ,3 63 14 .s 4 24. 4 42. ,5 ,I 

DecllpatloD Clf the SUD, 2° 30' N. 

0 
1 '311 

91 

1 

TTlT"'1 

2 

31
2 

is 
2 1 12 1 19 1 25 134 144 166 26 2 20 2 37 
3 1 .:118 'I i! 1 44 ,1 54 2 6 2 18 ,2 ~ 2 48 3 5 
4 2 'I 2 2 21 2 34 .2 119 JS·,6 3~' 3 44 :4 ·8 
6 3333 4 642544557532 6 o 6 31 

DecllnatloD of tlIe _bOO JI. 

0 1 9 1 15 1 22 1 30 1 40 1 50 2 3 'l 37 
2 1 1& 1 26 . t 34 ,1 43 1 54 .2 .6 '2 flO .2 ,38 3 ,1 
3 1 36 1 45 66 '2 7 2 20- 2 '35 2 63 11 '14' -3 39 
4 2 16 2 29 2 43 2 68 .3 16 3 36 4 0 4 28 5 3 
6 " iii 4 38 5 2 5 29 5 69 6 33 7 13 7 69 8 63 
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T LB -T 00 .B C 1111.8 
Tau.NGLB8. 

Let..4. - angle B..4. 0 - aro B F, and let the radlua ..4. F - ..4.B - ..4.H - 1. 
et ba H JC (J 

sln..4. - BO 
COII..4. -..4.0 

..4. - If 
cot..4. - H(} 
eec..4. -..4.D 

sec - (} 
ersIn F- B 

coven..4. - BK- HL 
--sec - D 

eD 
chord..4. - BIf 
chord 2..4. - BI- 2B0 

the pt.--gled .. ian& ..4.BO 
Let..4.B - c • ..4.0- ",andBC- .. 

et' I ba 

sin 

cos 

tan 

4 cot..4. 

5. eec..4. 

e. _..4. 

7. ven..4. 

• 
c 

" =s1n c 

a _ co 
Ii 
b .. 
c Ii -_B 
: - eecB 

c-" - -1:- - coven B 

c-b 
8. eueo ..4. - -,,- - eoexseo B 

9. coven ..4. _ I:~a _ venin B 

10 --..4.-!:::!.---B .- a -

FI 

a- In b ..4. 

a ..4. 

c-

a - COlI " B 

a II 
16. c - -Y-liiT 

17. a - ~ (1:+6) (COb) 

19. I: - ~ tJI+/ji 

20. C- 90·- A+B 

21.area- all 
T 

N 



TABLE N.-TRIGONOMETRIC roRMULA OR ES 10 FP E 
TRIANGLES. 

SoLUTION or OBLIQUE TBlANGLB/I. 

B 

~ 
1 '" / • ~ A 

FIG. 2. 

GIV GRT r t1LA 

22 A, b,e C-l -(A a B sID 
a In( B) -SiD 

23 A,a,b B,C,e I sin A sIn B- -;- • b, G-l800-(A+B), 

c-sIn A· sIn C. 

24 C, +B J.S(.A )- UC 

25 
I a-b (.A-B) taD J.S(.A-B)--:j:b taD J.S(A+B) 

26 A,B I.A_J.S(A+B)+J.S(.A-B~, 
B-J.S(.A+B)-J.i(.A-B 

cos +B -.Jii+ -2 a ... a Z1 e 1 c-(a+b)cos J.S(.A B) 

,28 m ara ab C. 

29 a,b e A 'I Letl-J.S(a+b+c)· sin J.S A-.J(,-b) (,-c) 
• bc 

30 I cos J.S .A--V,(,-a); tan J.S .A_.J(i-b)(,-C) 
be 1(, a) 

31 I sID A- {if ){I- .-e 
be 

-~ ~ 

lara-
.uC 

32 '. j ,(.- • '.-5; , -c) 

33 I A,B,.C,a - I at sin B. sin a 
-- 2s1DA 

'7 ~ -
219 



'!\lBW: ,tI~O"'RW1rL!8 ... 1t_1IIIIImIIOIIfOI ..... 
MEASUREMENTS, OBSERVAT.IONS ,1IQJl 'I'IME, LATITUDB AND AZI • 
• m:u,,AND PBOBJ.BMS D CONUJUDl'rol. 

'NOtlIAlIION. 

"TD ZPJII:1ln-.~J 

.. Ephemeris of the Bun and Polaris, and 'Jab~ of AzImuths of Polaris," pre­
pared under the direction of the CommlasloQer ofthe'f)eneral Land Omce. 

.. ",": The symbol for approximation. 

"0." 
Obesrved vertical angle; In eltltude observations on thelU1D, thel8ductlons to thl' 

IIln'scenter both vertically 8IId horilOlltally, as weU as Instnupental errors,_ ellmI­
Ilated by taldng direct IUlIl reversed observ-Uons on the oPJl'lllte limbs of the SUD, 
and the mean observed vertical angle to the SUD'scentarlnctbecolllllde18d """In the 
Ilotatlon. In single observations the vertImll8duction to the SDD'S center = 16'; a 
.... _BDUshadb;,raferrIng UI, the Ephemeris for1.lle ,v.bPtof.1lle_IIWI:~~dlam­
eter for the date of observatiOD. 

" .. " 
True vertical angle to the SUD'S center, or to Polaris, In altitude observation., after 

QOrrBOtIon for refractl08~ 1- ,,- refraeUeDfD ..ttb clla'-:, a rdD"llM'" Is bad!ID 
eltltude observations on the SUD by adding the 'I!alue of the SUD'S parallax = 
8".9 cos v, oppositlllp~ tAm1QAtion. 

"C." 

?eta: Truuultll'clIaIiIIteeoftheB)lJl'ltCeII •• 

C=000_1I. 

·'tI·" 
Phi: Latitude of the station of~ 

"1." 
Lambda: Longitude of the station of observation. 

Delta: Declination of the 8Wl or . Polaris; to be taken from the Ephemarls ,or the 
date of nbservaUoa;-tblHhelhlatlen 8f- &he sun 18 ~ be COmICted In hourly dlfIereAce 
to the longitude of the station and to the time of observation: north decUnatl9D8_ 
treated as positive and south decllnatloBs-1I8 ..... ve; a,J¥Idherly honrly motlQJlIs 
treated_IIBpealtI_d a southerly honrly motion Is treated as neptlve; In the use fA 
the solarat~&ltellleallMtt.-o'UIe_.&Oj)ecorrected for rerra.tlon blllQlar 
distance, alw~ya north. 

"A." 
Azimuth angle from the true meridian to Polaris, or to the IIlU'S cenWr:;1n the 

following analytlcal"~'~":-is:ttfeqed to the north po .. t unless o~ 
rnodlfted, and the l8ductlonslll'll.(ymmetrleakttMr east or west of the merld~;-alI 
determinations for azimuth Imply the recordlng of, horlloutal engIn from a fIDd 
reference point to Polaris or to1lle.::t.D.,.,OII.&,IIDlnt ~arted on tile ground tQ deIIDe 
lIIe direction of observation, the me-. horizontal -.Ie, or the ,.ean point In ~ 
~OIl, being used In the 4eMnI1r ~;.m.~.olIaervatl9J;ls on:tbe SUD, thBllll!llll> 

16' -
~011 to t:le SUD'lcenterln azlmut.h_.;. a reftneIllflllt In ~e~eo~the8UD1B1I8IDI-

IUameter Is had b1 rererrIug to theiBlllDerls for. date of o~tloD. --
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stoNS Oli' TRIGONOMET1UC FUNCTIONS. 

STADIA HEASURElrlENTS. 

Hor; dis.: The trae h'Ol1r.onta1. dlstancefr'om the center of the tnstrmaeat to tJlt>rod. 
Dill. elev.: The trae vertlCBt distance from the hel/lht of the IDlltromeut"io the 

emterpl)lnt1let'treell thu two targets of the-rod: 

"r": Vertical rod readlDg. 

"X": The wtre Interval or ratio, to be determlued III the-field by freq_Uillla 
under workIDg condlttoDS lIt comparlscm with steel tape me8llltteDlent, ~tIa 
folUluJa 'gtvelf below ror" X," hor; dts. kIioWtt. 

"ef': DIsI:IIntle-fnIIIrtJie,CIIlter of the IDs&roment to the object glass. 

"I": Distance from the plane of the croes-wlres to the:~ gta: 

Hor. dis. - X r cost II + (c + f) cos II. 
DHf. elev. - Xrhltf2'tI-+ (e+ j)sfDII. 

In pobllo land sDrVeyJng.lt Is convenient to have bed stadia wtres with a ratio of 
1:132 80 that the sum 0' tWO-rod-readlllgs In -feet wIIl·be equivalent to a ratio of 1:66, 
or a reduced distance In chains; It'ls al80 convenieDt to reduce the error III the wire 
IBt.l!r4nllUI thltetror1n 10ell8" &lid to-eIImIa6t&the error by-applying to the reduced 
dtIItaIIoatht. IWP«_eaat-takeIIlromthe-table of propGrtlouai parts. With a ratio 0' !:lllOj usIngza<rOd gradoatf!d to Hnka, the e1tmlnatten of the errol' III the wtre Inter­
val~DmIIstD~. WltharMloofl:lOO,uslDgs.rodpad­
\JMI!d!tUtl!t; thw rediJotloD11s almJllll.ld by cle&ermIalq tbe lo&IIrtthm -of thlt troe 
"r,"JOd;III·.ftIt 8IIIl1IIIrImuta dIBteDee til eba.IJIa units, IIGIlOmpllshlDg the reduction 
of lrrClQllWv b'11Ogartt1lmtlJftIIfItIaM; 

TIlm. 

CoIIwrriofl oj llafl4anl "_ fRIo ""·_IfrlN.-Watch readtDg:l: watch error III 
stamlardtlme by-oomparilon :l:comctton for longitude; the correction for longitude 
Is additive east and subtractive west of the standard meridian ot the ttme belt: the 
conversion table "degrees to ttme" laconventent III this reductton. 

CoIIwrriofl oj tJpplrel'lt "_ into loctJZ _n "_.-Apparent time of observation :I: 
the equation ofUme; tllitequation of time Is to-be takeII from. the-Bphe-s. for the 
d&te"of obIII!rftttml and correcte4 for th8'\onlitude-andtlDaltofo~,IlQIl_ 
lMltlylllterpolated aab 1Dten'aI fl'oII1 Greerrwfch - to the t\1IIMf~; 

.I 
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the watch error In local mean time III then found by taJdDg the cWrerence between the­
watch reading at the epoch of the observation and the reduced IoaaJ mean time of 
observation. 

Loml __ " .. of tipper eulmltJatlcm of Polaria_-The Greenwfch mean time of 
apper culmination of Polarfa II to be taken from the Ephemeris for the date of obaer­
vatfoa;theamounttobesubtractedfromtheGreenwJchmeantlmeofupperculmlDa­
tIon of Polaris to obtain the local mean time of apper culmlnatlon of Polaris, In wb1ch 
the argument II the longltude west from Greenwich, Is obtained from the table of 
aldeIeaI convendoDa without computation. 
Loml_ ",., of ~ of PolGrfI.-The mean time of elongatfon of Polaris, 

Greenwfch meridian, latitude 40°, II to be taken from the Ephemeris for the date of 
observation; the amount to be subtracted from the mean time of elongatfon of Polaris. 
Greenwfch meridian, latitude 40°, to obtain the mean time of elongation of Polaris, 
IoaaJ meridian, latitude 40°, In wb1ch the argument II the longltude weet from Green­
wfch, Is obtained from the table of sldereal conversions without computation. The 
amount to apply to the local mean time of elongation of Polaris latitude 40° to obtain 
the local mean time of elongation of Polaris latitude of observation II tabulated In 
the Ephemeris In connectlOD with the table of azimuths of Polaris at elongation. 

GbRwrIlcm of II "'a"1 "me ifttmllJl into II .i4ereal "me ifltmJal, M I>fce __ .-The 
amouat to apply to one time Interval to obtain the other time Interval II obtained 
from the table of aldereal conversions without computation. 

Hour 1I",lu of Pol4rll.-A mean time hour angle of Polaris west of the meridian II 
the mean time Intarval from the local mean time of uppercu1m/natlon of Polaris to 
the local mean time of observation of Polaris; a mean time hour angla of Polaris east 
of the meridian Is the mean time Intarval from the local mean time of observation of 
Polaris to theloaaJ mean time of upper culmination of Polaris. 

MIII1I "me AnIIr "",Ie 01 Polw at t/OfI9atlcm.-" t" - the sldell!al hour angle In an­
guJarmeasure, this converted Into time measure, and this In turn converted from a 
sidereal tlmelnterva\ Into a mean time Interva\ gives the mean time hour angle of 
Polaris at elongation: 

Cos t-cotan, tan.p 

.AltIIu4e obNnIatlcm of eM "'''1M "PfIII"ent "me.-" t"-hour angle from appamnt 
noon In angular measure: reverse the signa of .. , .. for south decUnatlons: 

Tan I t- ./sin I (C+, ') sin t (c ,H) 
-V cos I (C+,H)cos I (C-'-") 

Merf4iG"obunatfotI oleM IIIfl/M "pparent _.-Wlth the teIesoope In the merid­
Ian elevated to the SUD'S altitude, the watch tImes of transit of the SUD'S \f1ISt and east 
limbs are noted, the mean of which 18 the watch time of apparent noon: If the obser­
vation falls for either 11mb the reduction to the SUD'scanter fa accompUsbed by adding 
or subtracting 68 seconds: a reftnement In the amount of this time Is had by referring 
to the Ephemeris for the time of the SUD'S semldJameter passing the meridian for the 
date of observation; the setting for the approzlmate altitude of the IIIUl'S center Is: 

V;0'90°_.p:u 

LATITUDE. 

Merf4iG" altitude obIm1alIcm of eM "'''1M latftu4e.-Reverse the sign of .. ,,, for 
south declinations: 

.p-90H-1I 

This observation Is conveniently combined with the meridian observation of the 
SUD for time, observlng simultaneously the SUD'S lower and west limbs, recording 
the watch time and the vertical angle and reversing In the IntPrva\ of about 21 miD-

Digitized by Google 



utes, 8Ild oblervlDg s1multaDeoualy the sun's upper 8Ild east limbs; the settings far 
the approximate altitudes of the sun'. lower 8Ild upper Umbs, respeetlvely, are: 

~0-",:I=F16' 

AUIftI4e o&NrlJllllon of I'ol4I'A at upper cultllltlllUotl/or latUu4e.-

.,....+1-80· 

AltiIu4eobNrtJatfollofl'ol4l'AatlotDercultllltlllUotl/Orlatftu4e.-Theme8lltimehour 
.... of Polarla at loweroulmJoatIon Is 11 hours 68 minutes 2 _41: 

.,....+80·-1 

The settlDp for the approzlmate altitude of Polarll at upper and lower oulmlna­
tIoDa, III8p8Otlvely, are: 

11""':1:(90°-1) 

AZIKUTH. 

A .... obNrtJatfoIl of 1M ... /or 1Idm1lll.-Re_ the algoa of "I" for south 
decIfDa&IoD8: 

Tan 1L A /OOii H (C+"'+I) sin H (C+",-I) 
n --V 00i H (C~-I) sin ~ (C~+I) 

The spherical angles "C," """n and "I" appear In this equation combined u In 
the formnla for the nductlon of an altltudeobaervatlon of the sun lor apparent time, 
and when It Is da8IJed tol8duce for both time and azimuth, the above equation tor 
azimuth Is to be pnfernd to any that toUow. 

AUIftI4e oNm>atfoI'i 0/ til, ",./or aimllll.-For south decUnationa the function 
"sIn I" becomes negative by virtue of the sine of a negative angle being treated u 
negative In analytical l8ductlonl: II the algebraic sign of the l8IUlt Is positive the 
azimuth" A" II nferred to the north point, but If negative, the azimuth .. A" Is 
nfened to the south point: 

sin I 
Cos A-OOI ",COd A - tan ",tan. 

The above equat'on Is very convenient In l8ducIDg for azimuth only. 
AUIftI4e oNm>atfoI'iof de ... /or __ IIIl.-To mSD,.surveyorsthe foUowIJ.gequa. 

Uon Is famlUarly npN998d d1n1Otl,. In terms of the spherical trlangle"poIe-senlth­
sun": n_ the sign of "I" for south deolInatIons: 

Pole to senlth-OOo~oolat.; 
Pole to sun _OO°-l_oodecL; 
ZenIth to sun _ooo_Tt-ooalt.; 
S-H sum of the tbnIs sides: 

Cos ~ A .J#n S sin (S::coaecJ.) 
- sin ool&t. sin coaIt. 

.BtuI "'"""" ofIIertIatioIu of tile ",./or fIII7'idiIm.-The sun's omtar at equal alti­
tudes occupies B7JIlIIIetrlcal positions In azimuth east and west of the mm1dIan In the 
mornIDg and In the afternoon euept for the oorrectIon necessary to be appHed due 
to the chan&e In the sun's decllnatloD In the Interval between the .. m. and p. m. 
obIenations: 

"tl AIJ ": Correction In azimuth In minutes of angular meseore to be applied to the 
mean posItlon In azimuth to obl8ln the true south polnt; the oorreotlon Is to be 
applied to the east with a northerl,. hourl7 chan&e In deo1lDatlon, or to the west wlth 
a 801Ither17 houri,. cbange. 
". I": Chan&e In decllnatlon of the sun from the .. m. to the P. m. obllervatloD, 

...-IlnmlllllteBoIupJarmeasure. 
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.. (t.+td": Tlutsum of the hoanmgles from appamltnooD, or the tbtat watch tme 
110m the a. m. to the p.: m. observation, expressed in angularmeaaure. 

~d' dA,-_ 1/o,aIIl}oi(,,+It) 

The symmetry of the equal altltudeobaelntleD Is prmerved by ob8ervJng oppoalte 
Umbaln azimuth In the a. m. and p.m.obaervatloDs,lnCODDeCt1onwith thesameUmb 
III vertteal angle iii: botltobBlnsttou: 

With ")s d,n and"'~ (t,+tt)" cal«dated, tbe"_pntatfOlrcaD'beCCllllllade4·by 
applying to "~ d," the decllDatklll 0IIIdIGIeat obtained by entering the table 01 
coefficlents for computlug _In azimuth due to small_In decJlnatlon, argo-
merrtr. '~.' aml"'~ Cit",",,)." . 

.. bimuth oJ Polaria., elongaUoR.-

IiIfIl.A-COB" 
~ 

k able of IIzfmQtIIBGr PollilflratelilapUaD; forJiIt1t1Jdsflom 2/1- tcrne N.,8(IIII!IIrII 
In the Ephemeris, arguments: ",,, and "~" 

Azimuth 0/ Po"''''' .,~1Iotw MIfle.--"t"-aldereal. houraugle In angular meesure; 
In hour augIes exceedlng.90· thefwlotlon .. -sin lfallQHl' ~ posltlve by virtue 
of the coaIDe of an angle between 90-and 270° being treated 88 negative In aualytl­
eel redUCltloIlll: 

elDe 
Tan A-_ ~1I-8ID +-_t 

A table ofazlmutbs of Polarfs at all hour angles, for Iatltudes from aoo'to SO··N •• 
appearsln the Ep,bemerls,argpments: "',"mean t1mehourangJe, aud'''~'' 

Yor other tban the above Jatltudes the surveyor wlU be requlred to }l!!rfonn the 
abcwe aualytlcal solution, accompUlltied by' theJollowlng. PJocesa: convert the u8uaI 
mean time liour angle Into sldereal hour angle, and convert the aldereaJ 'hour angle 
Into angular meesure to oblaln .. t" for the above equatlon. 

Pola,.,. ., ",RId or ",mUI.-PoIIIrla Is 00IIm!IIJently oJ.erved for azimuth by the 
hour augle method at sanaet or 81JIII"Ise wlthont art1tlcIal illumination; the prepara­
tlonfortheobBenau.aOOll8latelncomputlDalnadftllCetlleaPJll"ODma~ 
azlmuth8lld'altl~1II order to find PolarIs, aad tM pIaD contAlnplMlIllmappwd­
mate reflnDcemericUaR: 'with the tIme·oIlIUIIIIIIt CII' IIUII!tIe ~ ... the·t1me of 
observation, the hour angle "1"8Ild1Ylmath" A"antdetenDlDedm.atder-to find the 
posltlon of Polaris In azimuth; the posltlon In altitude Is found by the following 
approximation, the posltlve slgn beIug used 'forlloUranglea Jeaa than 6 hours, and the 
negative sign tor hour angtes exceedlngJihours: 

~aaH 

COlWEEOEROY OF ImBIDlANlJ. 

"fill ": Keasurement BloIIftlie-panIJeL 
"mt/J': ~aIoDltthe merIdIIL 
"a'Ii RquatorWn.cIlIJI.oUha ~mu.-8OX3868 a ehe'M 
",": :v.tm.of-*dalty, ..... s.m2lUi. 
"-A": LlBear~oUhe~'_tblt-pnIJeI,Gltwomefd""'dJ.o 

tance apart " fill ,"anddlstallce"fII~"aJoacthe meddleD: "m.a /'.:':fII.a .... ""ft~1lI1I1 
"a" to.be...-ed lab_unit: 

""1--1;, tea • ..Ji-"-. 
o 
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