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TABLES FOR THE PROJECTION O F  MAPS BASED UPON A. POLYCONIC DEVELOPMENT OF 
CLARKE'S SPHEROID OF 1866, AND COMPUTED FROM THE EQUATOR TO THE POLE. 

[Second edition.] 

Equatorial radius a 
Polar semi-axis b 
b/a 

According to According to 
Dessel (@.$I). Clarke (~Sas). 

6 377 397.2 
6 356 079.0 
298.1 5/299'15 293'9J294.98 

6 378 206.4 
6 356 583'8 

Originally the dimensions of the Besselian spheroid were expressed in toises, those of Clarke's spheroid in 
Their metric equivalents as adopted at the time and here given could not now be considered English standard feet. 

as representing the best comparisons.? According to Clarke (1866); 
The toise equals 76.734 402 inches=1*g4g 036 32 meters 
The meter equals 39'370 432 inches =3*280 869 33 feet 

whereas we find now the more correct relation to the iuternational meter somewhere between 39.369 87 and 39.37008 
inches ; 1: the value 39.369 go inches is the result by the Weights and Measures Bureau, presented in Appendix No. 

L 

"Projection tables for the use of the United States Navy were published by the Bureau of Navigation, Navy Department, 
Washington, 1869. They are adapted to areas of small and large extent, refer to Bessel's spheroid, and use the metric system. The 
latest publication of tables on polyconic projection is by the Smithsonian Institution, '' Geographical Tables," prepared by R. S. 
Woodward. Clarke's spheroid of 1866 is employed, but the quantities 
are expressed in feet aud inches, 

t Comparisons of standards of length, etc., made at the Ordnance Office at Southampton by a p t .  A. R. Clarke, London, 1866, 
p. 287. 

$Die Europaishe Langengradmessurg in 52' Breite. F. R. Helmert. Berlin, 1893, pp. 225-230. 

Smithsonian Miscellaneous Collections, 854; Washington, 2894. 
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6 UNITED STATES COAST AND GEODETIC SURVEY. 

16, Coast and Geodetic Survey Report for 1890, by Assistant 0. H. Tittmann, pages 715-720. The legal value in 
t4e United States is 39.3700 inches, which is undoubtedly close to the truth. This last relation corresponds to 
I meter=3.280 833 3.feet and I foot=o.304 800 6 meters. 

The nautical mile, not being a measure of precision 
unless specially defined, is variously given. Originally and practically for uses at' sea it is the length of one minute 
of arc on the earth's surface for the given latitude and in the given azimuth as computed on a representative 
spheroid.* In the tables issued by the office of Standard Weights and Measures, September, 1898, the value giveu 
is I 853'25 meters and is defined as a minute of arc of a great circle of a sphere whose surface equals that of the Clarke 
representative spheroid of 1866. Using Clarke's ratio of foot to meter this length is equal to 6 080.27 feet and is the 
same as given by Bowditch, United States Naval edition of 1888. With the latest relation of the meter and the foot 
we get 6 080'20 feet. Accordingly we have I statute mile equal to 0'868 392 nautical mile and I nautical mile equals 
1 * 1 5 1  553 statute miles. 

For Clarke's spheroid (1866) and for the middle latitude 'p we have the length in meters Mo of a degree of the 
meridian and the length Po of a degree of the parallel by the expressions: 

The statute mile of 5 280 feet equals I 609'35 meters. 

M O = I I I  132*09--566*05 cos 2 p+ 1-20 cos4 p-0~003 cos 6 q + .  . . . 
Po=III 415'10 COS p - 94'54 COS 3 f 0'12 COS 5 9 - . . . . 

The general aspect of a polyconic projection is well shown by the maps of North and Central America, Coast 
Survey Report for 1865, page 177, and, when extended over the surface of the sphere, by illustration No. 38 in the 
report of 1859. In' this projection every parallel of latitude appears on the map as the developed circumference of 
the base of a right cone tangent to the spheroid on that parall'el ; the central meridian appears as a straight line,while 
all other meridians appear concave toward it ; the parallels appear as arcs of circles of different radii, but with their 
centers on the central line (produced), the equator alone being represented by a straight line, and all parallels have 
their convexity turned toward it. I t  will be noticed that near the middle portion of a map or for ordinary limited 
charts of hrge scale the intersections of the projected meridians and parallels do not differ much from a right angle ; 
developed arcs on the parallels appear in their true length according to scale of map, as also do the differences of 
latitude on the central meridian ; hewe for equal differences of longitude the correspoiidiug parts on any pixallel are 
equal, whereas the meridional differences widen out as we recede from the central meridian. For the construction of 
the net the table provides the values of rectangular coordinates of the intersectioiis of parallels and meridians, which 
are computed by means of the following formula? : We have radius of curvature of normal section perpendicular to 
the meridian (and terminating at the minor axis) 

a'--B- p, = a (I --e' sin' 9)-' and e' = - - 0.006 768 66 
a' 

Where a =equatorial radius (6 378 206 meters), e = a' eccentricity, and 9 = latitude. The slant height 2 of the 
tangent'cone is I = p, cot 9 and the angle 8 at the apex of any developed arc n corresponding to the difference of 
longitude Ah is given by 

8 = n sin q~ 

The coordinates x and y of intersection are given by 

x = I sin 8, which is nearly equivalent to pn n cos q-) 
y = 2C sin' 8, which is nearly equivalent to p,, na sin' q~ 

From what has been said the construction of a polyconic net is very simple, viz : Lay off on the given scale of 
the map and in its middle part a straight line to represelzt the central meridian; on it scale off the meridional 
distances between the several parallels of latitude, and through these points draw perpendiculars to the meridian to 
serve for the axes of the coordiaates x ,  those of the coordinates y being at right angles thereto. Take the values of 
x and y from the table. The several successive points of intersection, thus marked, are then united by curved lines. 
The vertical ones represent the meridians and the others the parallels. 

___ . ---____ _____ . - 
*&e Appendix No. 12, Coast and Geodetic Survey Report for 1881, which contains a variety of values for length of a nautical mile 

according to definitions. 
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Meters into feet. 

I meter = 
2 6.561 666 7. 
3 9.842 500 o 
4 13.19 333 3 
5 16.404 166 7 
6 19.685 O00 0 

7 22.965 833 3 
S ~ 26.246 666 7 
9 29.527 500 0 

3.280 833 3 feet. 

I Meters iiito yards. 

I meter= 
2 

3 
4 
5 
6 
7 
8 
9 

1.~93 611 I yards. 
2.187 222 2 
3.2% 833 3 
4.374 444 4 
5.468 055 6 
6.561 666 7 

8.748 888 g 
9.842 500 o 

7.655 277 8 i 

Feet into meters. J 4  

I foot = 
2 0.609601 2 
3 0.914 401 8 
4 1.219 202 4 

1.828 803 7 6 

0.304 800 6 uieters. 

5 1.524 003 0 

7 2.133 604 3 
2.438 404 9 n 

9 2.743 205 5 - 

Yardsido meters. 

Meters into slaticte miles. 

I meter = 0.000 621 369 st. miles. 
2 1 2/12 738 
3 I 864 106 
4 2 485 475 

' 5  3 106 844 
6 3 728 213 
7 4 349 582 
8 4 970 950 
9 5 592 319 

Meters into nautical miles. 

I meter= 0.000 539 593 11 miles. 
2 I079 185 
3 '  I 618 773 
4 2 158 320 
5 2 697 963 
6 3 237 556 
7 3 777 148 
8 4 316 741 
9 4 856 333 

Nautical i d e s  irtto staide wiles. 

I 11. mile= 

3 
4 
5 
6 
7 
8 
9 

2 
1.151 553 st. miles. 

3.454 659 
4.606 212 

5.757 765 
6.909 318 
8.060 871 
9.212 424 
10.363 977 

2.303 IO6 

I yard= 

3 
4 
5 
6 
7 
8 
9 

2 
0.914 401 8 mete?. 
1.828 803 7 
2.743 205 5 
3.657 607 3 
4.572 oog 1 
5.486 411 o 
6.400 812 8 

8.229 616 5 
7.315 214 6 

slatute miles into rrieters. 

I st. mile= 

3 
4 
5 
6 
7 
8 
9 .  

2 
I 609.35 meters. 
3 218.70 
4 828.05 
6 437.40 
8046.75 . 
g 656. IO 
11 265.45 
12 874.80 
I4 484.15 

Nautical miles into meters. 

I 11. mile= 

3 
4 
5 
6 
7 
8 
9 

2 
I 853.25 meters. 
3 706.50 
5 559.75 
7 413.00 
9 266.25 

I1 11g.50 
12 972.75 ' 

14 826.00 
16 679.25 

Siatule nriles i s fo  vrautical rniles. 

I st. mile= 

3 
4 
5 
6 
7 
8 
9 

2 
0.868 393 11. miles. 
1.736 785 
2.605 I77 
3.473 570 
4.341 962 
5.210 355 
6.078 747 
6.947 140 
7.815 53= 

C. A. Scaorr, 
Assistant 

F~BRUARY 11, 1899. 
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Meters 

III  321 
I 31t 
I 301 
2 ;; 

I11 21: 
116 

og8( 

I I11 
I051 

I10 ga 
0 81: 
0 71: 
o 61c 
0 49i 

110 375 
0 24: 
0 lot 

109 955 
9 8 0 4  

109 641 
9 465 
9 285 
g IO' 
8904 

108 69s 
8 4 g  

7 7 9  

8 265 
8 036 

107 553 
7 299 
7 036 
6 766 
6 487 

5906 5w 
5 294 
4 975 

104 649 
4 314 
3 972 
3 622 
3 264 

102 898 

IO6 201 

2 524 
2 I43 
1 754 
I357 

100 952 
0 539 
0 119 

99 692 
9 257 

98 814 

8 %  
96 488 

Yards. 

I21 742 
I736 
1 723 
1700 
I 668 

121 626 
I576 

.I 516 
I447 
I369 

121 281 
I 185 
I 079 
0 964 
o 841 

120 707 
0 565 
0 413 
0 252 

I20 083 

1x9 905 
9 717 
9 520 
9 314 
9099 

118 874 

8 4  % 
8 I49 
7889 

117 621 
7 343 
7 056 
6 760 
6 455 

116 143 
5 820 
5 490 
5 151 
4 801 

114 445 
4 079 
3 705 
3 322' 
2 931 

112 530 

1 705 
1 279 
0 845 

IIO 402 
log 951 

9 491 
9 024 
8 549 

108 064 
' 7 572 
7 071 
6 563 
6 045 

105 520 

2 I21 

UNITED STATES COASl' AND GEODETIC SURVEY. 

Statute 
miles. 

69.172 
9.169 
9.162 
9. 149 
9.130 

69.106 
9.078 
9.044 gz 

68.911 
8.856 
8.795 
8.730 
8.660 

68.585 
8.504 
8.418 
8.326 
8.230 

68.129 
8.022 
7.910 
7.793 
7.670 

67.543 
7.410 
7.273 

8: 3; 
66.830 
6.672 
6.510 
6.342 
6.1% 

65.99' 
5. &s 
5.620 
5.427 
5.229 

65.026 
4.818 
4.606 
4.389 
4. I66 

63.938 
3 . 7 6  
3.469 
3.228 
2.981 

62.729 
2.473 
2.212 
I. 946 
I. 676 

61.401 

0.837 
0.5411 

60.254 
59.956 

I. I22 

LENGTHS OF. DEGREES OF THE PARALLEL. 

Sautica 
.miles. 

60.O6f 
0.06: 
0.055 
0.04; 
0.031 

60. 01' 
59.98t 
9.95f 
9.92: 
9.8% 

59.84c 
9.792 
9.741 
9. a4 
9.622 

59.555 
9.487 
9.412 
9.332 
9.245 

59.161 

8 . 8 7 ~  
2: g 
8.764 

58.653 
8.531 
8.419 
8.295 
8.167 

58.034 
7.897 
7.756 
7 . aa  
7.459 

57.30.5 
7.146 
6. f33 
6. 16 
6.644 

56.468 
6.287 
6. IM 
5.913 
5.720 

55.523 
5.327 
5.115 
4.905 

54.473 
4.250 
4.024 
3.793 
3.558 

53.319 
3.076 

4.691 

2* 2.57 828 
2.323 

52.064 

kleters 

96 488 

5 506 
6 001 

5 004 
4 495 

93 979 
3 455 
2 925 
2 387 
I 842 

91 290 
0 731 
0 166 
89 593 
9 014 

88 428 
7 835 
7 235 
6 629 
6 016 

85 396 
4 770 
4 I37 
3 498 
2 853 

82 201 
I543 

79 532 

78 849 
8 160 
7 466 
6 765 
6 058 

75 346 
4 628 
3 904 
3 I74 
2 439 

71 698 
0 952 

: la 

0 200 

2% 
57 9'3 
7 140 
6 361 
5 578 
4 790 

53 996 
3 198 

50 774 

59 957 
9 I35 

6 642 

I 5  3i5 7 

7 47 393 
55 &n 

Yards. 

io5 520 
4 988 
4 446 
3 897 
3 341 

102 776 
2 203 
I 624 
1 035 

100 439 

99 836 

7980 
7 347 

96 706 
6 057 
5 401 
4 738 
4 068 

93 390 
2 705 
2 013 
1314 
90609 

89 896 
9 176 
8 450 
7 716 
6 977 

86 230 
5 477 
4 718 
3 951 
3 178 

82 400 
I 614 
o 822 
o 024 

79 220 

78 410 
7 594 
6 77' 
5944 
5 109 

74 270 
3 425 
2 573 
I 7 1 7  

70 855 

69 987 

7 362 
6 463 

65 570 
4 671 
3 767 
2 859 
1 9 4 4  

61 026 

: z; 

9 114 
8 236 

Statute 
miles. 

59.956 
9.653 
9.345 
9.033 
8.716 

8.071 
7.741 
7.407 
7.068 

58.396 

56.725 
6.378 
6.027 
5.671 
5.311 

54.947 
4.579 
4. 206 
3.829 
3.448 

53.063 
2.674 
2.281 
I. 884 
I.  483 

51.078 
0.669 
0.257 

49.840 
9.419 

48.995 
8.567 
8.136 
7.700 
7.261 

46.818 
6.372 
5.922 
5.469 
5.012 

44.552 

3.621 
3.150 
2.676 

1.719 
1.235 
0.749 

40.259 

4. d@ 

42.199 

39.766 

8: ;E 
8. 269 
7.764, 

37.256 
6.745 
6.232 
5.716 
5. 196 

34.674 

Tautica 
miles. 

52.064 
I. 801 
I. 534 
I. 264 
0.989 

50.710 
0.428 
0.142 

49.851 
9.557 

49.259 
8.958 
8.653 
8.344 
5.031 

47.715 
7.395 
7.071 
6.744 
6.413 

46.079 
5.741 
5.399 
5.054 
4.706 

44.355 
4. - 
3.642 
3. 280 
2.915 

42.546 
2. I75 
I. &I 
1.423 
1.041 

40.656 
0. 268 

39.877 
9.484 
9. d@ 

38.688 
8.285 
7. = 
;: 

:: g 
36.646 
6.229 
5.809 

34- 532 
4. IO1 
3.668 
3.232 
2.794 

32.353 
1.909 
1.463 
I. 015 
0.564 

30. IIO 

Meters 

55 8 0 2  
4 958 
4 I10 

3 257 
2 400 

51 540 
0 675 

49 = 
8 934 
8 057 

47 777 
6 294 
5 407 
4 516 
3 622 

42 724 
I 823 
0 919 
0 012 

39 102 

38 188 
7 272 
6 353 
5 43' 
4 506 

33 578 

29 843 

28 903 
7 961 
7 017 
6 071 
5 123 

24 172 
3 220 
2 266 
I 311 

20 353 

19 394 
8 434 
7 472 
6 509 
5 545 

I4 579 
3 612 
2 644 
I675 
IO 706 

9 735 
8 764 
7 792 
6 819 
5 846 

2 648 
I 716 
o 781 

34 :$ 
2 924 
1 949 

975 
0 

- 
Yards. 

61 026 
o 103 

59 '75 
8 242 
7 305 

56 365 
5 419 
4 465 
3 515 
2 556 

51 593 
o 628 

49 658 
8 683 
7 706 

46 723 
5 738 
4 750 
3 758 
2 762 

41 763 
o 761 

39 756 
8 748 
7 736 

36 721 
5 704 
4 685 
3 662 
2 637 

31 609 
0 578 

29 546 
8 512 
7 475 

26 435 
5 394 
4 350 
3 3 6  
2 258 

0 1 6 0  
rg Io8 
8 054 
7- 

15 944 
4 %  
3 828 
2 768 
1708 

IO 646 
9 584 
8 521 
7 457 
6 393 

5 328 
4 263 
3 198 
2 I31 
I 066 

21 210 

0 

Statute 
miles. 

34.674 
4- 150 
3.623 
3.093 
2..560 

32.025 
I. 488 
0.948 
0.406 

29.862 

29.315 
8.766 
8.215 
7.661 
7. io6 

26.548 
5.988 
5.426 
4.862 
4.297 

23.729 
3. I60 
2.589 
2. or6 
I. 441 

20.865 
0.287 

19.708 
9.127 
8.544 

17.960 
7.374 
6.788 
6. 200  
5.611 

15. 020 

4.428 
3.836 
3.242 
2.647 

12.051 
1.455 
0.857 

IO. 258 
9.659 

9.059 
8.458 
1.857 
7.255 
6.652 

6.049 
5.446 
4.842 
4.237 
3.632 

3.027 
2. 422 
I. 817 

0.606 
I. 211 

0 

- 
Tautica 
miles. 

30. I IO 
29.654 
9. I97 
9.737 
8.275 

27.81 I 
7.344 
6.875 
6.404 
5.931 

25. 456 
4- 979 
4.501 
4.021 
3.538 

23.053 
2.567 
2.079 
1 .590  
1. 099 

20.606 

19.616 
9.118 
8.619 

18.119 
7.617 

0. I12 

8: 2 
6.103 

15.596 
5.088 
4.578 
4.067 
3.556 

13.043 
2.529 
2.014 
1. 499 
0.983 

IO. 465 
9.947 
9.428 
8.908 
8.388 

7.867 
7.345 
6.823 
6.300 
5.776 

5.253 
4.729 
4.205 
3.680 
3. I54 

2.629 
2.103 
1.575 
I. 052 
0.526 

0 

-~ 



Lat. 

0 

0 

I 

2 

3 
4 
-5 

6 
7 
8 
9 

10 

I1 

I2 

13 
14 
15 

16 
f7 
18 
19 
2 0  

21 

Meters.* 

1x0 567. 2 

I IO 567.6 
I IO 568.6 
I 1 0  570.3 
1'10 572. 7 
IIO 575.8 

1x0 579.. 5 
1x0 583.9 
I10 589.0 
110 594.7 
I10 601. I 

I 1 0  608. I 
1 1 0  615.8 
1x0 624. I 
!IO 633. o 
I IO 642.5 

IIO 652.6 
I IO 663.3 
IIO 674.5 
110 686.3 
110 698.7 

110 711.6 
22 I 1 0  725.0 I .  
23 I IIO 738.8 
24 ' 110753.2 
25 

26 
27 

2s 

29 
I 30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

110 768.0 

IIO 783.3 
1x0 799.0 
IIO 815. I 
IIO 831.6 
I IO 848.5 

I 1 0  865.7 
1 1 0  883.2 
I10 901. I 

I IO 937.6 

IIO 956. 2 

I 1 0  975. I 
110 994. I 

I IO 919. 2 

I1 1  013.3 
111 032.7 

I11 052.2 
1x1 071.7 
111 091. 4 

I 11 130.9 
111 111. I 

UNITED STATES COAST AND GEODETIC: SUBVEY. 

Yurds.* 

120 917.5. 
120 918. o 
120 919.0 
120 920.9 
120 923.5. 
I20 927.0 

120 931.0 
I20 935.8 
120 941.4 
120 947.6 
I 20 954.6 

120 962.2 

120 970.7 
120 979.7 
120 g9.5 
120 999.9 
I 2 I  010.9 
121 022.6 

121 034.9 
I21 047.8 
I21 061.3 

121 075.4 
121 ogo. I 
I21 105.2 
I21 120.9 
I21 137. I 

121 153.8 
121 171.0 

121 188.6 
121 206.7 
121 225. 2 

I21 244.0 

121 263. I 
121 282.7 
121 302.5 
I Z X  322.6 

I21 342.9 
121 363.6 
121 384.4 
I21 405.4 
IZI 426.6 

121 447.9 
I21 469.2 
I21 490.8 
121 512.3 
I 2 1  534.0 

LENGTHS OF DEGREES OF THE MERIDIAN. 

ltatute miles.* 
- 

68.704 
68.704 
68.705 
68.706 

68. 710 

68.712 
68.7'5 
68.718 
68.721 
68.725 

68.7d3 

.68.730 
68.734 
68.739 
68.744 
68.751 

68.757 
68.'764 
68.771 
68. 778 
68.786 

68.794 
68.802 
68.81 I 
68.820 
68.829 

68.839 
68.848 
68.858 
6 8 . w  
68.879 

68.893 
68.91 
68.912 
68.923 
68.935 

68.946 
68.958 
68.969 
68.981 
68.993 

69. 

69.030 

69.054 

69.018 

69.042 

Nautical 
mi es.* 

___ 

59.661 
59.661 
59.662 
59.663 
59.664 
59.666 

59.668 
59.670 
59.673 
59.676 
59.680 

59.684 
59.687 
59.692 
59.697 
59.702 

59.707 
59.713 
59.719 
59.725 
59.732 

59.739 
59.746 
59.754 
59.761 
59.769 

. 59.777 
59.786 
59.795 
59.804 
59.813 

59.822 
59.831 
59.841 
59.851 

59.871 
59.881 
59.891 
59.902 
59.912 

59.923 
59.933 
59.944 
59.954 
59.965 

59.861 

Lnt. 
-_ 

0 

45 
46 
47 
48 
49 
50 

51 

52 

53 
54 
55 

56 
57 
58 
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 
93 

.- 

Meters.' 

I 1 1  130.9 
1x1  150.6 
111 170.4 
111 1 9 .  I 

1 1 1  209.7 

I11  248.7 

111 229.3 

1 1 1  268.0 
I I I  287. I 
111 306.0 
111 324.8 

1x 1  343.3 
1 x 1  361.5 
111 379.5 
I11 397. 2 
I 1 1  414.5 

III 431.5 
11 1  448.2 
111 464.4 
111 480.3 
1 x 1  495.7 

1 x 1  510.7 

1x1 539.3 

I I I  565.9 

111 525.3 

111552.9 

111 578.4 
111 590.4 
111 601.8 
1x1 612.7 
I I I  622.9 

1 x 1  632.6 
I I I  641.6 
111  650.0 
1 1 1  657.8 
1 x 1  664.9 

I I I  671.4 
I I I  677.2 
111 682.4 
I I I  686.9 
1 1 1  690.7 

III 693.8 
111 696.2 
I I I  697.9 
111 699.0 
I11  699.3 

Yards. * 
.__ - __ - 

I21 534.0 
121 555.5 
I21 577,2 

121 620.2 
121 641.6 

I21 662.8 
121 684.0 
121 704.8 

121 746. d 

121 598.7 

I21 725.5 

I21 766.3 
121 786.2 
121 805.9 
121 825.2 
121 844. I 

121 862.7 
I21 881.0 

121'916 I 
I21 898.7 

I21 932.9 

121 949.3 

I Z I  980.6 
121 995.5 
I22 oog. 7 

122 023.4 
122 036.5 
I22 049.0 
I22 060.9 
122 072. o 

122 082.6 
I22 092.5 
122 lor. 7 
122 110.2 

122 118.0 

122 125. I 

121 965.3 

122 137. I 
122 142.0 

122 146.2 

122 149.6 
122 152.2 

I22 154. I 
122 155.3 
122 155.6 

itatute mils.' 2': 
...A - .- 

69.054 
69.066 
69.079 
69.09' 
69.103 
69.115 

69.127 
69.139 
69.'15 I 
69. 163 
69. I75 I 

69. 186 
69. '97 ' 

69.220 

69.230 , 
69*209 I 
69.241 
69.251 
69.261 
69. 271 
69.281 

69.332 i 
69.340 I 

69.347 
69.354 
69.360 

69.366 
69.372 
69.377 
69.382 

69.390 
69.394 
69.397 
69.400 
69.402 

69.404 
69.405 
69.407 
69.407 
69.407 ' 

69.386 

Naulical 
miles.' 

59.965 ' 
59.976 
59.987 
59.997 
60.008 
60. org 

60.029 
60.039 
60.050 
60.060 
60.070 

60.080 
60. ogo 
60. l o o  

60.109 
60.118 

60.128 
60. I37 
60.145 
60.154 
60.162 

60.170 
60.178 
60. r86 
Eo* I93 
60.200 

60.207 
60.213 
60.220 

60.225 
60.231 

60.236 
60.241 
60.246 
60.250 
60.254 

60.257 
60.260 
Q. 263 
60.265 
60.268 

60.269 
60.270 
60.271 
60.272 

60.272 

*These quantities express the number of meters, yards, statute miles, iintl nauticil miles contained within ai1 arc of which the degree of latitude 
naiiird is the middle; thus, the quantity I I I 032.7, opposite latitude 400, is the number of meters Ietweeii latitude 3g0 30' and Iatitude 40° 30C 

1876"No. 6-2 



The uiethod of constkcting projections foliowed in the Drawing Division of the Coast and Geodetic Survey 
Office is thus described by Mr. E. H. Fowler, chief draftsman: 

METHOD OF CONSTRUCTING A POLYCONIC P R O n W I O N .  

The location, size, and scale of the projection having been determined, draw a line representing the parallel 
nearest the center of the sheet, and where it would intersect the most central meridian construct a perpendicular. 

’ The number of minutes’ to the extreme parallels, above and below the middle one, being known, take out their 
values from the tables (for the latitude of the projection), under the head of I ‘  meridional arcs; ” lay off the distances 
on the central meridian, and with the same values strike arcs at each end of the parallel, above and below; tangent 
to these arcs and through the points on the meridian draw straight lines, forming the extreme parallels of the sheet. 

From the same tables as above, under the head of “arcs of the parallel in meters,” take out the value 
corresponding to the number of minutes east and west of the central meridian, and lay off the distances, in sub- 
divisions of threes, on each of the three parallels constructed, and then subdivide. these spaces, thus securing greater 
accuracy; through the points thus determined draw the meridians, which will appear as straight lines, except on 
very small scales, when the value of x, under the head of “coordinates of curvature” in the tables, must be used. 

For a large scale projection (r:roooo) the value of y, under the head of “coordinates of curvature,’’ is only 
applied to each end of the central parallel, perpendicular to it, toward the pole, connecting the position with the 
central meridian by a straight line; but in small scale projections the value is laid off for each subdivision from the 
central meridian and connected by a curved line; from this adjusted central parallel lay off the values for each 
subdivision, north and south, as taken from the tables under the head of “meridional arcs,” and through these 
points draw the various parallels, to complete the projection. 

IO 



NOTE. ,-The paging in the body of the publication reniains ns it appeared on the plates of the first editiou. 
I1 
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0. j 
0.2 1 

Lat. 

- 
O I  

000 
I 
2 

3 
4 

O 05 
6 
7 
8 
9 

0 IO 
I 1  
I2 
'3 
14 

0 15 
16 
17 
I8  
19 

0 20 
21 
22 

23 
24 

0 25 
26 
27 
28 
29 

0 30 
3' 
32 
33 
34 

0 35 
36 

39 

0 40 
41 
42 
43 
44 

0 45 
46 
47 
48 
49 

0 50 
5 1  
52 
53 
54 

0 55 
56 
57 
58 
59 

060 

:i 

5.4 
5.4 
5.4 

1" 4 /  

Latitude oo to rO-Arcs of the parallel in meters. 

I 
5' 

G I .  84 ' 92.77 123.69 
.84 , 7 7  '69 
. 8 4  , 77  , .69 
.84 , 7 7  -69  
.84 I . 7 7  -69  

.69 
* 69 
.69 
* 69 

.69 

.69 
* 69 
.69 

I 23.69 

123.69 

123.68 
.68 
.68 
.68 
.68 

123.68 
.68 
.68 
.68 
.68 

123.68 
.68 
.68 
.68 
.68 

123.68 
.68 
.68 
.68 
.68 

123.68 
-68  
.68 
.68 
.68 

123.68 
- 6 8  
.68 
.68 
.67 

I 23.67 
.67 
.67 
.6; 
.67 

123.67 

154.61 
.61 
.61 
.61 
.61 

154.61. 
.61 
.61 
.61 
.61 

154.61 
.61 
.61 
.61 
.61 

154.61 
.61 
.61 
.61 
.61 

185.53 
.53 
* 53 
* 53 
* 53 

185.53 
* 53 
.53 
* 53 
' 53 

185. 53 
53 

' .53 
* 53 
.53 

185.53 
* 53 
* 53 
.53 
e53 

154.61 i 185.53 
. 6 1  I .53 
. 6 1  ! . 5 3  

I .53 
I 154.61 I 185.53 

.61 .53 

.61 I . 5 ;  

.61 I -53 

.61 

.61 

154.61 
.61 
.61 
.61 - .60 

154.60 
.60 
.60 
.60 
.60 

154.60 
.60 
.60 
.60 
.60 

.60 

.60 

.60 

.60 

154.60 
.60 
59 

* 59 
* 59 

'54.59 
* 59 
.59 
.59 
* 59 

154.59 

154..60 

_ _  
.53 53 

185.53 
* 53 
* 53 
* 53 

2" 

216.46 
.46 
.46 
f 46 
* 46 

216.46 
.46 

216.46 247.38 
.46 .38 
.46 : .38 
.46 I .38 
.46 I .38 

.45 - 4s 

.45 

.45 

216.45 
'45 
' 45 
.45 
' 45 

216.45 
.45 
.45 
45 

.45 

216.45 
.45 
* 45 
-45. 
* 45 

216.45 
*44 
-44 
* 44 
*44 

216. .++ 
.44 
e 4 4  
-44 
.44 

2 1 6 . 4  
.44 
.44 
44 
.44 

216.43 
a43 
43 

* 43 
* 43 

216.43 
.43 
* 43 
' 43 
.43 

216.42 

216.45 ' 247.38 

. 3 8  

.38 

. $3 

.38 

247.38 
.37 
* 37 
.37 
.37 

247.37 
* 37 
.37 
.37 
* 37 

247.37 
37 

* 37 
* 37 
.37 

247.37 
37 

.36 
-36 
* 36 

247.36 
* 36 
e36 
* 36 
.36 

247.36 
.36 
.36 
* 36 
* 35 

247.35 
* 35 
.35 
* 35 
.35 

247.35 
' 35 
.35 
* 34 
* 34 

247.34 

-- 

278.30 
.30 
.30 
.30 
* 30 

278.30 
* 30 
* 30 
* 30 
e30 

278.30 
* 30 
.30 
.30 
. 3 0  

278.30 
.30 
* 30 
30 

* 30 

278.30 
* 30 
* 30 
. 3 0  
.30 

278.30 
29 - 29 

' 29 
29 

278.29 
* 29 
29 

* 29 
29 

278.29 
29 

* 29 
' 29 
. 2 8  

278.28 
.28 
.28 
. 2 8  
.28 

278.28 
.28 
.28 
.28 
* 27 

278.27 
* 27 
* 27 
* 27 
* 27 

278.27 
27 

.26 

.26 

.26 
278.26 

3' 

5566. o 
6. o 
6.0 
6. o 
6.0 

5566. o 
6. o 
6. o 
6. o 
6. o 

5566. o 
6. o 
6. o 
6.0 
6. o 

5566. o 
6. o 
6. o 
6. o 
6. o 

5565.9 
5.9 
5.9 
5.9 
5.9 

5565.9 
5.9 
5.9 
5.9 
5.8  

5565.8 
5 .8  
5.8 
5.8 
5.8 

5565.7 
5. 7 
5. 7 
5 . 7  
5. 7 

5565.7 
5.6 
5.6 
5.6 
5.6 

5565.6 
5. 5 
5 -  5 
5.5 
5 . 5  

5565.4 
5.4 

3710.2 I 
0.2 I 
0 . 2  

3710. I 

5565.3 
5 .3  
5.3 
5.2 
5 . 2  

5565.2 

7421.4 
I .  4 
1.4 
1 .4  
1.4 

7421.4 
1.4 
1.4 
1.4 
1.4 

7421.3 
1. 3 
1.3 
1.3 
1.3 

7421.3 
1 . 3  
I .  3 
1.3 
1. 3 

7421.2 
I .  2 
I .  2 
I .  2 
I .  2 

7421. 2 

1.  I 
I .  I 
1. I 

7421. I 
I ,  1 
I .  0 
1 . 0  
1.0 

7421.0 
1.0 
1.0 

I .  2 

0.9 
0.9 

7420.9 
0 .9  
0.8 
0 . 8  
0. 8 

7420.7 
0. 7 
0. 7 
0. 7 
0. 6 

7420.6 
0.6 
0. 5 
0.5 
0. 5 

7420.4 
0 .4  
0.4 
0. 3 
0. 3 

7420.3 

9276.7 
6. 7 
6.7 
6. 7 
6. 7 

9276.7 
6. 7 
6. 7 
6. 7 
6. 7 

9276.7 
6. 7 
6.7 
6. 7 
6.7 

9276.6 
6 .6  
6.6 
6.6 
6. 6 

9276.6 
6.6 
6. 5 
6. 5 
6.5 

9276.5 
6.5 
6. 4 
6.4 
6.4 

9276.4 
6.4 
6. 3 
6. 3 
6.  3 

9276.3 
6. 2 
6. 2 
6.2 
6. I 

9276. I 
6. I 
6. o 
6.0 
6. o 

9275.9 
5.9 
5.9 
5.8 
5 .8  

9275.7 
5.7 
5. 7 
5 .6  
5.6 

9275.5 
5 . 5  
5. 5 
5.4 
5.4 

9275.3 
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Sums of seconds for middle 
latitude. 

Lat. 
of I, 

O I  

0 0 0  
I 
2 

3 
4 

0 05 
. 6  

7 
8 
9 

0 IO 
I 1  
12 

13 
I4 

0 15 
16 
17 
18 
19 

0 20 
21 
22 

23 
24 

0 25 
26 
27 
28 
29 

0 30 
31 
32 
33 
34 

0 35 
36 
37 
38 
39 

0 40 
41 
42 
43 
44 

0 45 
46 
47 
48 
49 

0 50 
5' 
52 
53 
54 

0 5 5  
.56 
57 
58 
59 

0 6 0  

Latitude oo to io-Meridional arcs. 

Value of I / /  

Meters. 
30.7*3 

3 
3 
3 
3 

30.7'3 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 

' 3  

30.7'3 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
- -- 

-. ~ 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

2 

2 
7 
8 
9 

60 

Meters. 

30.71 
61.43 
92-14 

122.85 

153.56 
184.28 
214.99 
245.70 
276.42 

307.13 
337.84 
368.56 
399.27 
429.98 
460.69 
491.41 
522.12 

552.83 
583.55 

644.97 
675.69 
706.40 
737.11 
767.82 
798.54 
829.25 

614.26 

:E: z i  
921.39 

982.82 
I 013.53 
1044.24 
I 074.95 
I 105.67 
I 136.38 
I 167.09 
I 197.81 

I 228.52 
1259.23 
I 289.95 
I 320.66 
I 35'. 37 
I 382.08 
I 412.80 
I 443.51 
I 474.22 
I 504.94 

1535.65 
I 566.36 
I597.08 
I 627.79 
I 658.50 
I 689.21 
1719.93 
I 750.64 
I 781.35 
I 812.07 
I 842.79 

952. IO 

Mtt0.S. 

1842.79 
79 

* 79 
6 79 

1842.79 
* 79 - 79 - 79 
* 79 

1842.79 
* 79 
.79 
79 

* 79 
1842.79 

79 
* 79 
* 79 
* 79 

1842.79 
f 79 
* 79 
79 

* 79 
1842.79 

.79 
' 79 
* 79 
* 79 

1842.79 
* 79 
* 79 

79 
* 79 

1842.79 
.79 
* 79 
.79 
f 79 

1842.79 
* 79 
.79 
* 79 
* 79 

1842.79 
* 79 
.79 
.79 
* 79 

5842.79 
* 79 
79 

.79 
* 79 

1842.79 
* 79 
* 79 
.79 
* 79 

1842.79 

Sums of minutes for middlc 
latitude. 

/ 

1 
2 
3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
H 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

MCt0.S. 

I 842.8 
3 685.6 
5 528.4 
7 371.1 
9 213.9 

I I  056.7 

14 742.3 
16 585. I 

18 427.9 
20 270.7 
22 113.4 
23 956.2 
25 799.0 
27 641.8 
29 484.6 
31 327-4 
33 170.2 
35 013.0 

36 855.8 
38 698.5 
40 541.3 
42 384. I 
44 226. g 
46 d 9 . 7  . 
47 912.5 
49 755.3 
5 1  598.1 
53 440.9 

55  283.6 
57 126.4 
58 969.2 
60 812.0 
62 654.8 

64 497.6 
66 340,4 
68 183.2 
70 026. o 
71 868.7 

73 711.5 
75 554.3 
77 397.1 
79 239.9 
81 082.7 

82 925.5 
84 768.3 
86 611.0 
88 453.8 
go 296.6 

12 899.5 

92 I i9 .4  
93 9 2. = 
95 825.0 
97 667.8 
99 5 10.6 

101 353.4 
103 196.2 
105 038. g 
106 881.7 

I I O  567.3 
108 724.5 

Latitude oO-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

x 

Meters. 

1855.3 
3 710.7 
5 566.0 
7 421.4 
9 276.7 

I 1  132. I 
12 987.4 
14 842.8 
16 698. I 

27 18 830.2 553.4 

37 106.9 
46 383.6 
55 660.3 
64 937. I 
74 213.8 
83 490.5 
92 767.2 

102 044,o 

120 597.4 
129 874. I 
I39 150.9 
148 427.6 

111 320. 7 

'57 166 981.0 704.3 

I85 194 534.5 811.2 
176 257.8 

204 087. g 

222 641 
213 364.7 

333 962 
445 283 
556 603 
667 924 
779 245 
8go 566 

I 001 886 

I 224 528 
I 335 848 * 447 169 
1 558 490 
I 669 810 
I 781 131 
1 892 452 
2 003 772 
2 " 5  O93 

2 226 414 
2 337 735 
2 449 0.55 
2 560 376 
2 671 697 
2 783 0'7 
2 894 338 
3 005 659 
3 116 979 
3 228 300 
3 339 621 

I 113 207 

Y 

Meters. 

0.0 

0.0 

0.0 

0.0 

0.0 

0 0  

0.0 

0 .0  

. 0.0 

0 .0  

0.0 

0.0 

0.0 

-- 
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123.67 
.67 
.67 
.67 
.66 
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154.58 
. 5 8  
.58 
.58  
.58  

- -. - -. - - - -  L _  - -- 
Latitude IO to io-Arcs of the parallel in meters. 

123.66 
.66 
.65 
.65 
.65 

Lat. 

- 
O I  

I o 0  
I 
2 
3 
4 

1 05 
6 
7 
8 
9 

I IO 
I 1  
12 

13 
14 

I 15' 
16 
I 7. 
18 
19 

I 20 
21 
22 

. 23 
24 

I 2 
27 
28 
29 

I 30 
31 
32 
33 
34 

I 35 
36 
37 
38 
39 

I. 40 
41 
42 
43 
44 

1 45 
46 
47 
48 
49 

I 5 0  
5 '  
52  
53 
54 

I 55 
56 
57 
58 
59 

1 6 0  

-- 

154.57 
.57  
.57 
.57 
'57 

a// 
- 

61.84 
* 84 
* 83 
* 83 
* 83 

61.83 
* 83 
* 83 
* 83 
* 83 

61.83 
' 83 
' 83 
* 83 
* 83 

.83 
* 83 
' 83 
' 83 

* 83 
.83 
.83 
.83 

61.83 
* 83 
83 
.82 
.82 

61.82 
.82 
.82 
- 8 2  
.82 

61.82 
-82 
.82 
. 8 2  
.82 

61.82 
.82  . 82 
.82 
.82 

61.82 
.82 
.82 
. 8 1  
.8r 

61.81 
.8f  
.81 
. 8 1  
. 8 1  

61.81 
.81  
. 8 I  
. 81 
. 8 1  

61.81 

61.83 

61.83 

123.63 
.63 
'63 
.63 
*63 

'54.54 
-54 
e54 
;54 
.53 

123.66 
.66 
.66 

123.63 
a63 
.62 
.62 
.62 

.66 

.66 

154.53 
e53 
.53 
.53 

. .53 

123.66 
.66 
.66 
.66 
.66 .57  

0" 

185.51 
.5 '  
.so 
* 50 
* 5 0  

185.50 
* 50 
* 50 
.so 
.so 

rS5. 50 

.so 
49 
49 

* 49 
185.49 

e49 
. .49 

* 49 
49 

185.48 
.48 
* 48 
.48 
* 48 

185.48 
* 48 
.48 
.47 
* 47 

185.47 
* 47 
47 

' 47 
.47 

185.46 
.46 

' .46 
.46 
46 

185.46 
.45 
45 

.45 
e45 

.45 
-45 
.44 
.44 

185.44 
.44 
.44 
.43 
* 43 

185. 43 
* 43 
* 43 
.43 
.42 

185.42 

185.45 

1'/ 

216.42 
.42 
.42 
.42 
.42 

216.42 
* 42 
a42 
.41 
.4I  

216.41 
.41 
.41 
.41 
* 41 

216.41 
* 40 
40 

.40 

.40 

216.40 
* 40 
.40 
.39 
.39 

216.39 
.39 
* 39 
* 39 
.38 

216.38 
.38 
.38 
* 38 
* 38 

216.37 
.37 
.37 
.37 
* 37 

216.37 
.36 
.36 
.36 
e36 

216.36 
* 35 
.35 
.35 
* 35 

216.35 
.34 
.34 
.34 
.34 

216.34 
* 33 
* 33 
.33 
.33 

216.33 

9/' 

278.26 
.26 
.26 

' .26 
. 25  

278.25 
25 

f 25 
' 25 
* 24 

278.24 
.24 
.24 
* 24 
.24 

278.24 
.23 
* 23 
' 23 
* 23 

278.23 
* 23 
. 2 2  
. 2 2  
. 2 2  

278.22 
. 2 2  
.2I 
. 2 1  
. 2 1  

278.21 
. 2 0  
. 2 0  
. 2 0  
. 2 0  

278.20 
* '9 
. '9 
. '9 
. 19 

278. 18 
. 1 8  
. 1 8  
. 18 . 18 

278.17 
. I 7  

17 
. I 7  . 16 

278.16 
. 16 
. I S  
. I 5  
. '5 

278.15 
* 14 
. 14 
. 14 
' 14 

278.13 

1' 

1855. I 

5. I 
5 .0  
5 . 0  
5.0 

1855.0 
5.0 
5 . 0  
5 .0  
5.0 

1855.0 
5.0 
4.9 
4.9 
4.9 

3854.9 
4.9 
4.9 
4.9 
4.9 

I 854.8 
4 . 8  
4.8 
4.8 
4.8 

1854.8 
4.8 
4.8 
4.7 
4.7 

1854.7 
4.7 
4. 7 
4.7 
4. 7 

1854.6 
4.6 
4.6 
4.6 

' 4. G 

1854.6 
4.5 
4. 5 
4.5 
4.5 

1854.5 
4. 5 
4.5 
4.4 
4.4 

1854.4 
4.4 
4.4 
4 .3  
4. 3 

4. 3 
4.3 
4.3 
4.2 

1854.2 

1854.3 

0.0 
0.0 

10.0 

9.9 

3709.9 
9.9 
9.9 
9.8 
9.8 

3709.8 
9.8 
9.8 
9.7 
9.7 

3709.7 
9. 7 
9.6 
9.6 
9.6 

3709.6 
9. 5 
9. 5 
9. 5 
9.5 

3709.4 
9.4 
9.4 
9.3 
9.3 

3709.3 
9. 2 
9. 2 
9. 2 
9. 2 

3709.1 
9. I 
9.0  
9.0 
9.0 

3708.9 
8.9 
8 .9  
8.9 
8.8 

3708.8 
8.8 
8.7 
8.7 
8.7 

3708.6 
8.6 
8.5 
8.5 
8. 5 

3708.4 

5 .0  
5 .0  
5.0 
4.9 

5564.9 
4. 9 
4, 8 
4.8 
4.8 

5564.7 
4. 7 
4.6 
4.6 
4.6 

5564.5 
4. 5 
4.5 
4.4 
4.4 

5564.3 
4 .3  
4. 3 
4. 2 
4. 2 

5564. I 
4. I 
4. I 
4.0 
4.0 

5563.9 
3.9 
3. s 
3.8 
3. 7 

5563.7 
3.6 
3.6 
3.6 
3.5 

5563.5 
3.4 
3.4 
3.3 

. 3.3 

5563.2 
3. I 
3. I 
3.0 
3.0 

5562.9 
2.9 
2 . 8  
2 . 8  
2. 7 

5562.7 

7420.3 
0. 2 
0. 2 
0. I 
0. I 

7420. I 
0.0 
0.0 

'9.9 
9.9 

7419.9 
9.8 
'9.8 
9. 7 
9.7 

7419. 6 
9.6 
9. 5 
9.5 
9.4 

7419.4 
9.3 
9.3 
9. 2 
9. 2 

7419.1 
9. I 
9.0 
9.0 
8.9 

7418.9 
8,8 
8.8 
8. 7 
8. 6 

7418.6 
8.5 
8.4 
8.4 
8.3 

7418.3 
8. 2 
8. I 
8. I 
8. o 

7417.9 
7.9 
7.8 
7.7 
7 . 7  

7417.6 
7.5 
7.4 
7.4 
7. 3 

7417.3 
7.2 
7. I 
7.0  
7.0 

7416.9 
-- 

5/ 

9275. 3 
5 .3  
5 . 2  
5 .2  
5 .  1 

9275.1 
5.9 
5 .0  
4.9 
4.9 

9274.8 
4.8 
4. 7 
4. G 
4.6 

9274.5 
4.5 
4.4 
4.4 
4.3 

9274.2 
4. 2 
4. I 
4 . 0  
4 . 0  

9273.9 
3. 
3 .8  
3. 7 
3.6 

9273.6 
3.5 
3.4 
3.4 
3. 3 

9273.2 
3. 1 
3. I 
3.0 
2.9 

2. 7 
2.7 
2.6 
2. 5 

9272.4 
2.3 
2.3 
2 . 2  
2. I 

9272.8 

9272.0 
1.9 

1 . 7  
1 . 7  

9271.6 
1 . 5  
1.4 
I. 3 

I .  n 

I .  2 
9271. I I 

I -- 
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IAt. 

0 1  

I 0 0  
I 
2 

3 
4 

1 05 
6 
7 
8 
9 

I 10 
I 1  
12 

'3 
14 

1 15 
16 
17 
18 
19 

1 2 0  
21 
22 
23 
24 

I 25 
26 
27 
28 
29 

I 30 
31 
32 
33 
34 

I 35 
36 
37 
38 
39 

I 40 
41 
42 
43 
44 

I 45 
46 
47 
48 
49 

1 5 0  
51 
5 2  
53 
54 

I 55 
56 
57 
58 
59 

I G O  

Value of I / /  

Mefers. 
30.713 

3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 

, 3  

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.713 
3 
3 
3 
3 

30.7 ' j  

Latitude I O  to 2°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I / .  

I 
2 

3 
4 
5 
6 
7 
S 
9 

I O  
I 
2 

3 
4 
IS 
6 
7 

9 
i 

2 0  
1 
2 

3 
4 

22 
7 
8 
9 

30 

3 
4 

1 
2 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

7 
8 
9 

60 

Value of : Sums of minutes for middlc 
latitude. 

Meters. 

30.71 
61.43 
92.14 

I 22.85 
153.57 
184.28 
215.00 
245.71 
276.42 

307.14 
337.85 
368.56 
399.28 
429.99 
460.70 
491 * 42 
522.13 
552.84 
583.56 

614.27 
644.98 
675.70 
706.41 
737.12 
767.84 
798.55 
829.26 
859.98 
890. 69 

921.40 

982.83 
1 013.54 
I 044.26 
I 074.97 
I 105.68 
I 136.40 
I 167.11 

I 228.54 

I 320.68 
1351.39 
I 382. IO 
I 412.82 
1 443.53 
1 474.24 

952. I 2  

I 197.82 

I 2  9.25 
I 229.96 

1504.96 

I 535. 67 
I 566.38 
I 597.10 
I 627.81 , I 658.52 

I I 689.23 
1 719.95 
I 750.66 
1781.37 
I 812.09 

! I 842.80 

s .  

Meters. 
1842.79 

* 79 
.79 
* 79 
' 79 

1842.79 
' 79 
* 79 
* 79 
' 79 

1842.79 
' 79 
.So 
.80 
.80 

1842.80 
.80 
.80 
.80 
.80 

1842.80 
.80 
.80  
.80 
.80  

1842.80 
.80 
.80 
.80 
.80 

1842.80 
.80 
.80 
.80 
.80  

1842.80 
.80 
.80 
.80 
.80 

1842.80 
.80 
.80 
.80 
.8r 

1842.81 
.81 
. 8 1  
. 8 1  
. 8 1  

1842.81 
.8r 
.81 

. . 8 1  
. 8 r  

1842.81 
. 8 1  
.8r 
. 8 1  
.81 

1842.81 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 1  
12 

13 
14 
'5 
16 
17 
IS 
19 

2 0  
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 
31 
32. 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 

. 47 
48 
49 

50 
51 
52 
53 
54 
5 5  
56 
57 
58 
59 
60 

Meters. 

I 842.8 
3 685.6 
5 528.4 
7 371.2 
9 214.0 

I I 056.8 
12 899.6 
14 742.3 
16 585. I 

18 427.9 
20 270.7 
22 113.5 
23 956.3 
25 799.1 * 

27 641.9 
29 484.7 
3' 327.5 
33 170.3 
35 013.1 

36 855.9 
38 698.7 
40 541.5 
42 384.3 
44 227. I 

46 069.9 
47 912.7 
49 755.5 
51 598.3 
53 441.1 

55 283.9 
57 126.7 
58 969.5 
60 812.3 
62 655. I 

64 497.9 
66 340.7 
68 183.5 
7 0  026.3 
71 869. I 

73 711.9 
75 554.7 
77 397.5 
79 240.3 
81 083. I 

82 925.9 
84 768.7 
86 611. 5 
88 454.3 
90 297. I 

93 9 2.7 
95 825.6 
97 668.4 
99 511.2 

101 354.0 
103 196.8 
105 039.6 
io6 882.4 
108 725.2 
I IO  568.0 

92 3 9 . 9  

Latitude 10-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" g  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I o 0  

10 

20 

2 0 0  

IO 00 
I 1  00 
I 2  00 
I3 a3 
14 00 
'5 00 
16 00 
17 00 
18 00 
'9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Mefevs. 

. I 855. I 
3 710. I 
5 565.2 
7 420.3 
9 2753 

12 985. 4 
14 840.5 
16 695.6 

18 550.6 
27 826. o 

11 130.4 

3 j  IOI .  3 
46 376.6 
55 651.9 
64 927,2 
74 202.5 
83 477.8 
92 753.2 

102 0 2 8 . 5  

I 2 0  579.0 
I 29 854.3 
139 129.6 
148 404.9 
157 680.2 
166 955. 5 
176 230.8 
185 506. I 
I94 781.4 

204 056.7 
213 331.9 
222 607 
333 91 I 

. 445 214 
556 518 
667 822 
779 126 
890 429 

I 001 733 

1 113037 
I 224340 
I 335 643 
I 446 946 
1 558 249 
1 669 5 5 1  
I780854 
I 892 '57 
2 003 459 
2 114 761 

I 1 1  303.7 

2 226 063 

2 A A ~  666 
2 337 '364 

Y 

Meters 

0.0 
0.0 
0 . 0  
0. I 

0. I 
0 . 2  
0.2 

0.3 
0 .4  

0.5 

1.9 
2.9 
4. 2 

5 .8  
7.5 
9.5 

11.7 
14.2 

16.9 
19.9 
23.0 
26.4 
30. I 
34.0 
38. I 
42.4 
47.0 
51.8 

56.9 
62.2 
68 

153 
27 I 

424 
610 
83 I 

I 085 
I 373 

1695 
2 051 
2 4 4 1  
2 865 
3 323 
3 814 
4 340 
4 899 
5 492 
6 120 

6 781 
7 476 
8 205 
8 967 
9764 
10 595 
11 459 
12 358 
13 290 
14 256 
15 256 

I .  I 
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- .- 
I 

Lat. 

o /  

2 o c  
I 
9 

4 
2 05 

6 
7 
8 
s 

2 IC 
I 1  
I2 
13 
14 

2 15 
16 
17 
18 
I9 

2 20 

I 5: 
! 23 

24 
2 25 

26 
27 
28 
29 

2 30 
3' 
32 
33 
34 

2 35 
36 :s 
39 

. 2 40 
41 
42 
43 
44 

2 45 
46 
47 
48 
49 

2 50 
51 
52 
53 
54 

2 55 
56 
57 
58 
59 

2 6 0  

!- 

61.81 
. 8 I  
. 8 I  
.SI 
. 8 I  

61.81 
.80 
.& 
.80 
.80 

61.80 
.80 
.& 
.& 
.& 

61.80 
* 79 
' 79 
.79 
' 79 

61.79 
.79 
79 

* 79 
79 

61.79 
* 79 
.79 
79 
79 

61-79 
* 79 
' 79 
* 79 
79 

61.79 
* 78 
.78 
78 

* 78 

G I .  78 
* 78 
' 78 
.78 
* 78 

61.78 
.77 
.77 
77 

* 77 

51.77 
* 77 
. 7 7  
.77 
.77  

61.77 
* 76 
.76 
.76 
.76 

51.76 
- 

4/' 

123.61 
.61 
.61 
.61 
.61 

123.61 
.60 
.60 
.60 
.60 

123.60 
.60 
.60 
.60 
.60 

123.60 
* 59 
59 

* 59 
e59 

123.59 
-59 
.59 
* 58 
. 5 8  

123.58 
* 58 
. 5 8  
.57 
.57 

123.57 
* 57 
.57 
e57 
57 

123.57 
.56 
.56 
56 

* 56 

* 56 
e56 
* 55  
* 55 

123.55 . 55 
* 55  
* 54 
.54 

123.54 
* 54 
.54 
53 
53 

123.53 
53 
53 

* 52 
. 5 2  

123.52 

123.56 

Latitude z0 to 3O-Arcs of the parallel in meters. 

37 
.37 
f 36 

. .36 

185.36 
36 

-35 
' 35 
.35 

185.35 
.34 
.34 
34 

.33 

185.33 
.33 
33 
32 

e32 
185.32 

* 32 
32 

.3' 

.31 

185.31 
* 3 I  
-31  
* 30 
* 30 

185.29 
29 

.29 
29 
-28 

185.28 

'I" 

216.33 
33 

* 32 
.32 
.32 

216.31 
.31 
31 

* 31 
.30 

216.30. 
.30 
f 30 
.29 
.29 

216.29 
* 29 
.29 
.28 
.28 

~ I G .  28 
.28 
. 2 7  
* 27 
* 27 

216.26 
.26 
.26 
.26 
' 25 

216.25 
25 

' 24 
24 

* 24 
216.23 

23 
.23 
.23 
. 2 2  

216. 22 
.22  
. 21  
. 2 1  
* 21 

216.20 
.20 
.20  
. 2 0  

* 19 

216.19 
19 

. I 8  . I 8  . I 8  
216.17 

17 
. I 7  
* 17 
.16  

216.16 

8// 

247.23 
* 23 
.22 
.22 
.22 

247.21 
.2I 
. 2 1  
- 2 1  
. 2 0  

247.20 
. 2 0  
. 2 0  

. I 9  

. I 9  
247.19 

* '9 
' 19 . 18 
. I 8  

247. I 8  
. I 8  
. I 7  
. I 7  
. I 7  

247.16 
.16 . 16 
.16 
. 1.5 

247.15 
. I 5  
. I 4  
. '4 
. I 3  

247.13 
. '3 . I2 
. I2 
. I 1  

247. I I 
. I 1  . I O  
. IO 
. 10  

247. og 
.og 
.og 
*og 
.08 

.08 
-07 
.07  
.06 

247.06 
.06 
.OS 
* 05 
-04 

347.04 

247.08 

W' 

278.13 
13 

.I2 
* I2 . I2 

278. I I  
. I 1  
. I 1  . I 1  
. IO 

278. I O  

.og 

.og 

.og 
278.08 

.08 

.08 

.08 

. 0 7  

278.07 
* 07 
.06 
.06 
.06 

278.05 
.os 
* 05 
.os 
04 

278.04 
.04 
* 03 
03 

278.02 

' IO 

.02 

.02 . 01 

. 01 

.oo 

278.00 
8.00 
7.99 
.99 
98 

277.98 
.98 
* 97 
.97 
* 96 

277.96 
.96 
* 95 

' .95 
.94 

277.94 
.94 
' 93 
.93 
* 92 

277.93 

I/ 

1854.2 
4.2 
4.2 
4. I 
4.1 

1854. I 
4. 1 
4. I 
4.0 
4.0 

1854. o 
4.0 
4.0 
3.9 
3.9 

1853.9 
3.9 
3 .9  
3.8 
3.8 

1853.8 
3.8 
3.8 
3. 7 
3.7 

1853.7 
3. 7 
3. 7 
3.6 
3.6 

1853.6 
3.6 
3.5 
3.5 
3.5 

1853.5 
3.4 
3.4 
3.4 
3.3 

1853.3 
3.3 
3- 3 
3. 2 
3. 2 

1853.2 
3.2 
3.2 
3. I 
3. 1 

1853. I 
3. 1 
3.0 
3.0 
3.0 

1852.9 
2.9 
2.9 
2.9 
2.8 

1852. s 

a/ 

3708.4 
8.4 
8.3 
8. 3 
8. 2 

8.2 
8.2 
8. I 
8. I 

3708. I 
8.0 
8.0 
7.9 
7.3 

3 707.8 
7.8 
7.7 
7.7 
7.6 

3707.6 
7.6 
7.5 
7.5 
7.4 

3707.4 
7.4 
7.3 
7.3 
7 .2  

3707. = 
7.1 

. 7. I 
7.0 
7 .0  

3708.2 

3706. 9 
6.9 
6.8 
6.8 
6- 7 

3706.7 
6.6 
6.6 
6.5 
6.5 

6.4 
6.3 
6.3 

3706.4 

6. 2 

3706.2 
6. 1 
6. I 
6. o 
6.'0 

3705.9 
5.8  
5.8 
5. 7 
5 . 7  

3705.6 

8/ 

5562.7 
2.6 
2.6 
2. 5 
2. 5 

5562.4 
2.3 
2.3 
2.2 
2.2 

5562. I 

1.9 
1.9 

5561.8 
1.7 
1.7 . 1.6 
I. 6 

2.0 
2.0 

5561.5 
1.4 
1.3 
1.3 

5561, I 
1.2 

I .  0 
I. 0 
0.9 
0.9 

5560.8 
0.7 
0.6 
0.6 
0.5 

5560.4 
0.3 
0. 2 
0 . 2  
0. I 

5560. o 
59.9 
9.8 
9.8 
9.7 

5559.6 
9.5 
9.5 
9.4 
9.4 

5559.3 
9.2 
9. I 
9. I 
9.0 

5558.9 
8.8 
8.7 
8.7 
8.6 

5558.5 

7416.9 
6.8 
6.7 
6.7 
6.6 

74'6.5 
6.4 
6.3 
6 .3  
6.2 

7416. I 
6. o 
5.9 
5 . 9  
5.8 

7415.7 
5.6 
5 . 5  
5.5 
5.4 

7415.3 
5 . 2  
5. I 
5 . 0  
4.9 

7414.8 
4.7 
4.6 
4.6 
4.5 

7414.4 
4 .3  
4.2 
4 .0  
3.9 

7413.8 
3.7 
3.6 
3.6 
3.5 

7413.4 
3.3 
3.2 
3.0 
2.9 

2.7 
2.6 
2.6 
2.5 

7412.4 
2.3 

I. g 
7411.8 

1.7 
I .  6 
1.5 
1.4 

7411.3 

7412.8 

2. 2 
2 . 0  

5' 

-- 

9271. I 

0.9 

0. 7 
9270.6 

0 . 5  
0.4 
0.3 

1.0 

0.8 

0.2 

9270. I 
70. o 
69.9 
9.8 
9.7 

9269.6 
9.5 
9.4 
9.3 
9.2 

9269. I 

9.0 
8.9 
8.7 
8.6 

9268.5 
8.4 
8.3 
8.2 
8. I 

9268. o 
7.9 
7.7 
7.6 
7.4 

9267.3 
7 . 2  
7. I 
.6.9 
6.8 

9266.7 
. 6 . 6  
6.5 
6.3 
6.2 

9266. I 
6.0 
5.9 

' 5.7 
~ 5.6 

9265.5 
5.3 
5 . 2  
5 . 0  
4.9 

9264.7 
4.6 
4. 5 
4.3 
4.2 

---- 
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I 
J 

i 
O I  

2 0 0  
I 
2 

3 
4 

2 5 6  
7 
8 
9 

2 IO 
I 1  
12 

13 
14 

2 15 
16 
17 
18 
I9 

2 20 
21 
22 

23 
24 

2 25 
26 
27 
28 
29 

2 30 
31 
32 
33 
34 

2 35 
36 
37 
38 
39 

2 40 
41 
42 
43 
44 

2 45 
46 
47 
48 
49 

2 50 
5 1  
52 
53 
54 

2 55 
56 
57 
58 
53 

2 60 

Mefers. 
30.714 

4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 

. 4  
4 

' 4  

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 

+ 4  
4 
4 

30.714 
4 
4 
4 
4 

30.714 

Latitude z0 to 3O-Meridional arcs. 

jums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
1 
2 

3 
4 

' 5 6  
7 
8 
9 

20 
1 
2 

3 
4 

7 '  
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

i .  
9 

50 

3 
4 

I 
2 

52 

2 
7 
8 

Mefers. 

30.71 
61.43 
92.14 

122.86 
'53. 57 
184.28 
215.00 
245.71 
276.43 

307. '4 
337.85 
368.57 
399.28 
430.00 
460.71 
491.42 
522. I4 
552.85 
583.57 

614.28 
644.99 
675.71 
706.42 
737.14 
767.85 
798.56 
829.28 
859.99 
890.71 

921.41 
952.13 
982.85 

I 013.56 
I 044.28 

074' 99 
105.70 
136.42 
167.13 
197.85 

228.56 
259.27 
289.99 
320.70 
35'. 42 

I 382.13 
I 412.84 
1443.56 
I 474.27 
I 504.99 

1 535.70 
I 566.41 
I 597. '3 
I 627.84 
I 658.56 
I 689.27 
1719.98 
I 750.70 
I 781.41 
I 812.13 
I 842.82 

Meters. 
1842.81 

.81 

.81 

.81 

. 8 r  
1842.81 

.81 

.81 

.81 

.81 

1842.81 
.81 
.81 
.81 
.81 

1842.82 
.82 
.82 
.82 
.82 

1842.82 
.& 
.82 
.82 
.82 

1842.82 
.82 
.82 
.82  
.82 

1842.82 
.82 
.82 
.82  
.82 

1842.83 
* 83 
.83 
* 83 
* 83 

1842.83 
* 83 
.83 
.83 
.83 

1842.83 
* 83 
.83 
* 83 . .83 

1842.83 
* 83 
.84 
.84 
' 84 

1842.84 
.84 
' 84 
.84 
.84 

1842.84 

iums of minutes for middle 
latitude. 

/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
1 
2 

3 
4 

5 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 
3s 
6 
7 
8 
9 

40 

I 
2 

1 
2 

3 
4 

45 
6 

I 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Meters. 

I 842.8 
3 685.6 
5 528.4 
7 371.2 
9 214. I 

I I 056.9 
12 899.7 
14 742.5 
16 585.3 

18 428. I 
20 270. g 
22 113.8 
23 956.6 
25 799.4. 
27 642.2 
29 485.0 
31 327.8 
33 170.7 
35 013.5 

86 856.3 
38 699. I 
40 541.9 
42 384.8 
44 227.6 
46 070.4 
47 9'3.2 
49 756.0 
51 598.9 
53 441.7 

55 284.5 
57 127.3 
58 970. I 
60 813.0 
62 655.8 

64 498.6 
66 341.5 

71 869.9 

73 712.8 
75 555.6 
77 398.4 
79 241.3 
81 084. I 
82 926. g 
84 769.8 
86 612.6 
88 455- 4 
go 298.2 

92 141. I 

68 184.3 
70 027. I 

93 983.9 
95 826.7 
97 669.5 
99 512.4 
IO1 355.2 
103 198.0 
105 041.9 
106 883.7 
108 726.5 
I IO 569.4 

Latitude zOPo-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

' 5  

25 
30 

0 35 
40 
45 
50 - 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I1 00 
I 2  00 
13 00 
14 00 
15 00 
16 00 
17 00 
18 00 

I9 00 

20 00 
21 00 
22 00 

23 00 
24 00 

25 00 
26 00 

27 
28 00 

29 00 
30 00 

X 

Meters. 

I 854.2 
3 708.4 
5 562.7 
7 416.9 
9 271. I 

I 1  125.3 
12 979.6 
1483 . 8  
16 68i. o 

18 542.2 
27 813.3 
37 084.4 
46 355.6 
55 626.7 
64 897.8 
74 168.9 
83 440. o 
92 711.1 

IOI 982.2 

I 2 0  524.5 
129 795.6 
'39 066.7 
148 337.8 
I57 9 
166 880. o 
176 151. I 
185 422.2 
'94 693.3 

203 964.5 
213 235.6 
222 506 
333 759 
445 012 

556 266 
667 517 
778 770 
890 023 

I o 0 1  275 

I 223 778 
1 335 028 
I 446 278 
I 557 528 
I 668 778 
I 780027 
1891 275 
2 002 522 
2 113 768 

2 225 012 

2 447 501 

2 669 986 
2 781 227 
2 892 466 
3 003 705 
3 114 943 
3 226 I79 
3 337 415 

111 253.4 

I I12 527 

2 336 257 

2 558 744 

Y 

I 

Mefers. 

0. 1 
0.2  

0. 2 

0 . 3  
0.5 
0.6 
0.8 

0.9 

3.8 
5.9 
8.5 

11.5 
15.0 
19.0 
23.5 
28.4 

33.9 

46. I 
52.9 
60 .2  

68. o 
76. 2 
84.9 
94. I 

103.8 

113.9 
1%. 5 
136 
305 
542 
847 

1660 
2 169 
2 745 

3 388 
4 I* 
4 879 
5 726 
6 641 
7 624 
8 674 
9 792 
10 978 
12 232 

13 553 
14 942 
16 399 
17 923 
19 515 
21 176 

. 2 2  904 
24 700 
26 563 
28 494 
30 494 

2. I 

39.8 

I 220 

--- 
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I .  2 

Latitude 3O to 4O-Arcs of the parallel in meters. 

2.3 3.6 

- 
1 I' 

- 

30.88 
.88 
.88 

.88 
30.88 

.88 

.88 

.88 

.88 

30.88 
.88 
.88 
.88 
.85 

30.88 
.87 
* 87 
.87 
.87 

30.87 
.87 
.87 
.87 
.87 

30.87 
* 87 
* 87 
.87 
* 87 

30.87 
* 87 
.87 
* 87 
* 87 

30.87 

.8a 

.86 

.86 

.86 

.86 

30.86 
.86 
.86 
.86 
.86 

30.86 
.85 
.85 
.85 
' 85 

30.85 
.85 
.85 
85 

' 85 
30.85. 

.85 
* 85 
.85 
85 

30.85 

- 
1" 

216.16 
.16 
- 1.5 
* 15 
f '5 

216. 14 
' 14 
' 14 

- 
8' 

- 
I 

Lat. 

- 
0 '  

3 m  
I 

4 

3 05 
t 
7 
E 
s 

3 IC 
I 1  
I2 
'3 
14 

3 15 
I €  

17 
18 

'9 

3 20 
21 
2 2  

33 
24 

3 25 
26 
27 
28 
29 

3 30 
3' 
32 
33 
34 

3 35 
36 
37 
38 
33 

3 40 
41 
42 
43 
44 

3 45 
46 
47 
48 
49 

3 5 0  
5 1  
52 
53 
54 

3 5 5  
56 
57 
58 
59 

3 60 

a// 
- 

61.76 
e76 
f 76 
.76 
76 

61.76 
* 75 
* 75 
.75 
* 75 

61.75 
* 75 
.75 
75 

* 75 
61-75 

.74 
74 
74 

.74 

61.74 
* 74 
* 74 
.74 
* 74 

61.74 
* 73 
.73 
73 

* 73 

61.73 
* 73 
* 73 
.73 
.73 

61.73 
.72 
72 

.72 

. 7 2  

61.72 
* 72 
172 
. 7 I  
.71 

61.71 
. 7 I  
* 71 
' 70 
. 7 0  

51.70 
* 70 
* 70 
. 7 0  

. . 7 0  
61.70 

. 7 0  
* 70 
. 7 0  
. 7 0  

61.70 

1' 8'' 6'' 

185.28 
.28 
.28 
* 27 
* 27 

185.27 
. 2 7  
.26 
.26 
. 2 5  

185.25 
. 2 5  
. 2 5  
.24 
.24 

185.24 
.23 
.23 
.23 

185.22 

. 2 2  

. 2 2  

.22 

. 2 1  

. 2 1  

185.21 
.20 
. 2 0  
. 2 0  

* 19 

185.19 
* '9 
.18 
. 18 
.18 

185. 17 
. I 7  
. I 7  
. I 7  . 16 

185. 16 
. 16 
. I 5  
.I5 
* 14 

185.14 
. 14 
. '3 
. I 3  

185.12 

. I2 

.I2 

. I 1  

. I 1  

. I 1  

185. IO 
.IO 

, . 1 0  
.IO 

.09 
185. 09 

1852.8 
2.8 
2.8 
2.7 
2.7 

1852.7 
2. 7 
2.6 
2.6 
2 . 5  

1852.5 
2 . 5  
2 . 5  
2.4 
2.4 

1852.4 
2.3 
2.3 
2.3 

1852.2 

2.2 

2.2 
2.2 
2. I 
2. I 

1852. I 
2. I 
2 . 0  
2.0 
1.9 

1851.9 
1. 9 
I. 8 
I. 8 
1.7 

1851.7 
1.7 
1.7 
I .  6 
I. 6 

1851.6 
I. 6 
1. 5 
1 .5  
1.4 

1851.4 
I .  4 
1.3 
I *  3 
1.2 

3705. 6 
5 . 5  
5. 5 
5.4 
5.4 

3705. 3 
5.3 
5 . 2  
5 . 2  
5 .  I 

3705. I 
5.0 
5 .0  
4.9 
4.9 

3704.8 
4.7 
4.7 
4.6 
4.6 

3704.5 
4.4 
4.3 
4.3 
4.2 

3704.1 
4.0 
4.0 
3.9 
3.9 

3703.8 
3.7 
3.7 
3.6 
3.6 

3703.5 
3.4 
3.3 
3.3 
3.2 

3703.1 
3.0 
3.0 
2.9 
2.9 

3702.8' 
2 . 7  
2.6 
2.6 
2 .5  

5558.5 
8.4 
8.3 
8. 2 
8. I 

5558.0 
7.9 
7.8 
7.8 
7. 7 

5557.6 
7.5 
7.4 
7.4 
7.3 

5557.2 
7. I 
7 . 0  

:: : 
5556.7 

6.5 
6.4 
6.3 

5556.2 
6. I 
6 .0  
5.9 
5.8  

5555.7 
5.6 
5 . 5  
5.4 
5.3 

5555.2  
5. 1 
5 . 0  
4.9 
4.8 

5554.7 
4.6 
4.5 
4.4 
4.3 

5554.2 
4. I 
4.0 
3.9 

6.6 

3.8 

I 7411,3 , 9264. I 
1.2 ! 4 . 0  
I .  I I 3.8 
0 . 9 '  3.7 
0.8 I 3.5 

247.04 
* 04 
.03 
* 03 

247.02 
. 02  

.02  

. 01 

277.92 
* 92 
.91 
.91 
.90 

277.90 
-90  
.89 
* 89 
.88 

277.88 
.88 
.87 
.87  
.86 

277.86 
.85 
* 85 
.84 
.84 

277.83 
* 83 
.82 
.82 
.81 

277.81 
. 8 1  
.80 
.80 
* 79 

277.79 
79 

.78 
f 78 
* 77 

277.77 
.76 
.76 
.75 
.75 

277.74 
.73 
' 73 
* 72 
* 72 

277.71 
.70 
. 7 0  
.69 ., 69 

277.68 
.68 
.67 

. .67 
.66 

277.66 
.65 
' 65 
.64 
.64 

277.63 

7410.7 I 9263.4 
0 . 6 )  3.3 
0 . 5  3. I 
0.3 ' 3.0 
0 . 2 :  2.8 

. I4 : .OI 

. I3 .00 

216. 13 I 247.00 

::: 6.99 
7. 00 

7410. I 
IO. 0 
09.9 
9.7 
9.6 

7409.5 
9.4 
9.3 
9. I 
9.0 

7408.9 
8.8 
8. 7 
8.5 
8.4 

7408.3 
8.2 
8.0 
7.9 
7.7 

7407.6 
7, 5 
7.4 
7. 2 
7- 1 

7407.0 
6.9 
6.7 
6.6 
6.4 

7406.3 
6.2 
6.0 
5.9 
5.7 

7405.6 
5 . 5  
5.3 
5 .  I 
5 .0  

7404.9 
4.8 
4.6 
4.5 
4. 3 

7404.2 
4.0 
3.9 
3. 7 
3.6 

7403.4 

9262.7 
2. 5 
2.4 
2. 2 
2. I 

9261.9 
1.7 
I. 6 
1.4 
1.3 

9261. I 

0 . 8  
0.7 
0. 5 

9260.4 

60.0 
59.9 
9. 7 

9259.5 
9.3 
9.2 
9.0 

I .  0 

0. 2 

8.9 
9258.7 

8.5 
8.4 
8. 2 
8. I 

9257.9 
7. 7 
7.  5 
7.4 
7 .2  

9257.0 
6.8 
6.6 
6.5 
6.3 

9256. I 
5.9 
5.7 
5.6 
5.4 

9255.2 
5 . 0  
4.8 
4.7 
4.5 

9254.3 

.IO 

.og 

216. og 
.og 
.08  
.08 
.08 

216.07 
.07  
.07  
, 0 7  
.06 

216.06 
.06 
* 05 
.OS 
' 04 

216.04 
.04 
.03 
.03 

216.02 

* 02 

.02 

. 0 1  

. 01 
-00 

216.00 
6.00 
5.99 
.99 
-98  

215.98 
.98 
* 97 
.97 
.96 

215.96 
.95 
-95 
.94 
.94 

215.93 

.97 

.96 

246.96 
* 96 
.95 
* 95 
.94 

246.94 
* 94 
.93 
.93 
.92 

246.92 
.92 
.9I 
.9I  
.90 

246. go 
e 9 0  
.89 
.89 
.88 

246.88 
.88 
' 87 
.87 

.85 
* 85 
.84 
.84 

246.83 
.83 
.82 
.82 
.81 

246.81 
.80 
.80 
.79 
' 79 

246.78 

.86 
246.86 

I .  1 
I .  I 
I .  0 

1851.0 
1.0 
I .  0 
0.9 
0.9 

1850.9 

2.3 
2. 2 
2.2 

3702. I 
2 .0  

. 1.9 
1.9 
I. 8 

3701.7 

3.5 
3.3 
3.2 

5553. I 
3 . 0  
2.9 
2.8 
2. 7 

5552.6 
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Lat. 

o /  

3 0 0  

3 
4 

3 05 
6 
7 
8 
9 

3 IO 

I3 
I4 

3 15 
16 
I7 
18 
19 

3 20 

23 
24 

3 25 
26 
27 
28 
29 

3 30 
31 
32 
33 
34 

3 35 
36 

I 
2 

I 1  
I2 

21 
22 

:; 
39 

3 40 
41 
42 
43 
44 

3 45 
46 
47 
48 
49 

3 50 
51  
52 
53 
54 

3 5 5  
. 56 

59 
3 6 0  

:;' 
- 

-- 
Talue of I/' 

Metes. 
30.7 I4 

4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.714 
4 
4 
4 
4 

30.7'5 
' 5  

5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 

Latitude 3O to 4°-Meridional arcs. 

ll Sums of seconds for middle 
latitude. Value of I /  Sums of minutes for middlc 

latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
1 
2 

3 
4 

3 
7 
8 
9 

20 
I 
2 
3 
4 

25 
,6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4: 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2 
- 

MCt#S. 

30.71 
61.43 
92.14 

122.86 
'53.57 
184.29 
215.00 

245.71 
276.43 

307.14 
337.86 
368.57 
399.29 
430.00 
460.71 
491.43 
522.14 
552.86 
583.57 

614.29 
645.00 
675.71 
706.43 
737.14 
767.86 
798.57 
829. 29 
860.00 
890.71 

921.43 
952.14 
982.86 

I 013.57 
I 044.29 
1075.00 
I 105.71 
I 136.43 
I 167.14 
I 197.86 

I 228.57 
I 259.29 
1 2 p . 0 0  
I 320.71 
I 351.43 
I 382.14 
I 412.86 
1 443.57 
I 474.29 
I 505.00 

I 535.71 
1566.43 
I 597.14 
I 627.86 
I 658.57 

. I 689.29 
I 720.00 
I750.71 
1781.43 
I 812.14 
I 842.86 

Mefes. 
I@. 84' 

* 84 
84 

* 84 
' 84 

1842.84 
.84 
.84 
.s4 
* 84 

1842.84 
85 

.85 
* 85 
* 85 

18qz.85 
85 

* 85 
.85 
85 

* 85 
.85 
* 85 
* 85 

1842.85 
* 85 
* 85 
.86 
.86 

1842.86 
.86 
.86 
.86 
.86 

1842.86 
.86 
.86 
.86 
.86 

1842.86 
.86 
.86 
.87 
a87 

1842.87 
* 87 
* 87 
a87 
87 

1842.87 
.87 
.87 
e87 
.87 

1842.87 
* 87 
.88 
.88 
.88 

1842.88 

1842.85 

/ 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3g 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 
-- 

Mcfers. 

I 842.8 
3 685.7 
5 5 2 8 . 5  
7 371.4 
9 214.2 

12 899.9 
14 742.7 
16 585.6 

18 428.4 
20 271.3 
22 114. I 
23 957- 0 
25 799.8 
27 642.7 
29 485.5 
31 328.4 
33 171.2 
35 014.1 

I 1  057.0 

36 856.9 
38 699.8 
40 542.6 
42 385.5 
44 228.3 
46 071.2 
47 914.0 
49 756.9 
5 1  599.7 
53 442.6 

57 I =  . 3  
58 971.2 
60 814. o 
62 656.9 
64 499.8 
66 342.6 

71 871.2 

73 714.1 

79 242.7 
81 085.5 
82 928.4 
84 771.3 
86 614. I 
88 457.0 
90 299.9 

92 142.7 
93 985.6 
95 828.4 
97 671.3 
99 514.2 

101 357.0 
103 199.9 
105 042.8 
106 885.7 
108 728.5 

55  28 j .  5 

;: 3: : 
75 556.9 
77 393.8 

I 1 0  571.4 

Latitude 3°-Co-ordinates of curvature. 

X 

Mefws. 

I 852.8 
3 705.6 
5 558.4 
7411.3 
9 264. I 

I I  116.9 
12 969.7 
14 822.5 

, I 6  675.3 

18 528. I 
27 792.3 
37 056.4 
46 320.5 
55  584.6 
64 848.7 
74 112.8 

83 376,9 
92 641. I 
IO1 905.2 

I I I  169.3 
120 433.3 
129 697.4 
138 961.5 
148 225.7 
157 489.8 
166 753.9 
176 018. o 
185 282. o 
194 546. I 

203 810. I 
213 074. I 
222 338 
333 507 
444 676 
555 844 
667 012 
778 I79 
889 346 

I 000 512 

I 111 677 
I 222 841 
1334005 
I 445 166 
I 556 327 
I 667 487 
I 778 645 
I 889 802 
2 - 957 
2 I12 I 1 0  

2 223 260 
2 334 410 
2 445 557 
2 556 703 
2 667 846 
2 778 988 
2 890 127 
3001 265 
3 112 399 
3 223 530 
3 334 659 

Y 

-I 

Metes. 

0. I 
0. I 
0. 2 

0.4 
0.5 
0.7 
0.9 

8 
1.4 
3. 2 
5.6 
8.8 

12.7 

'7.3 
22.6 
28.6 
35.3 
42. 7 

50.8 
59.6 
69. I 
79.3 
90.3 

101.9 
114.2 
127.3 
141.0 
155.5 

'170.7 
186.5 
203 
457 
812 

I 269 
I 828 
2 488 
3 249 
4 I12 

5 077 
6 144 

9 952 
11 424 
12 998 
I4 673 
16 450 
18 329 

20 309 
22 39' 

26 59 
29 245 
31 732 
34 321 
37 012 
39 804 
42 697 
45 693 

i; 

24 j74 

- 
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- 
I 

44 
4 45 

46 
47 
48 
49 

4 50 
5 1  
52 
53 
54 

4 55 
56 
57 
58 
59 

4 6 0  

- 
1// 

- 

30.85 
* 85 
85 

e 8 5  
* 85 

30.85 
* 84 
.s4 
* 84 
.84 

30.84 
84 
84 
84 

* 84 
30.84 

83 
e83 
83 

.83 

30.83 
83 

* 83 
83 

.83 
30.83 

* 83 
* 83 
* 83 
-83 

30.83 
83 
83 

* 83 
83 

30.83 . s2 
.82  
.82 
.82 

38.82 
.82 
.82 
; 82 
.82 

30.82 
. S I  
.8r 
.81 . SI 

30.81 
. 8 I  
.SI 
. S I  
. S I  

30.81 
.8r 
. 8 1  
.81 
.81  

30.81 
-- 

a// 
- 
61.70 

70 - 70 
e69 
* 69 

69 
.69 

61.69 

.68 

.68 

GI. 68 
.68 
.68 
.68 
.68 

61.68 
.67 
.67 
.67 
* 67 

61.67 
.67 
67 

* 67 
* 67 

61.67 
.66 
.66 
.66 
.66 

61.66 
.66 
.66 
* 65 
* 65 

61.65 
e65 
65 

.64 
64 

61.64 
.64 
64 
64 

.64 
61.64 

* 63 
.63 
.63 
63 

63 
* 63 

61.63 

.62 

.62 
61.62 

.62 

.62 

.61 

.61 
61.61 
- 

41' 

123.39 
39 

* 39 
.38 
* 38 

123.38 
38 
38 

* 37 
.37 

123.37 
-37 
* 36 
* 36 
* 36 

123.35 
* 35 
35 

* 35 
.31  

123.34 
-34 
33 

* 33 
a33 

123.32 
* 32 
'32 
*32 
-31 

123.3' 
a31 
30 

-30 
* 30 

123.29 
* 29 
.29 
29 

.28 

123.28 
.28 
"27 
* 27 
27 

123.26 
.26 
.26 
.26 
25 

123.25 
* 25 
-24 
.24 
* 24 

123.23 
* 23 
* 23 
23 

123.22 
. 2 2  

Latitude 4" to 5 O - A r c s  of the parallel in meters. 

6// 

154.24 
.24 
* 23 
.23 
* 23 

154.22 
.22  
.22  
.22  
.21 

154.21 
.21 
. 2 0  
. 2 0  
* 19 

154. '9 
* 19 
. I S  
. 1 8  
* 17 

154.17 
* 17 
.16 
.16 
. 1 6  

154.15 
15 

* 1.5 
* 15 

14 

154.14 
* 14 
* 13 
13 

.42 

154. I2 . I2 . I 1  . I1  
. IO 

154. IO 

*og 
*og 
.og 

154.08 
.08 
.08 
.08 
.07  

154.07 
* 07 
.06 
.06 
.os 

r54.05 

.04 
* 03 

154.03 

.IO 

: :: 

W' 

185. og 
.og 
.08 
.08 
f 07 

185.07 
* 07 
.06 
.06 
* 05 

185.05 
05 

.04 

.04 
eo3 

185.03 
.03 
.02  
. 02  . 01 

185.01 

5.00 
4.99 

184.99 
* 99 
e98 
* 98 
* 97 

184.97 
* 97 
f 96 
.96 
.95 

184.95 
* 94 
.94 
* 93 

:93 

184.92 
* 92 
* 91 
-91 
.90 

184.90 
* 90 
* 89 
* 89 
.88 

184.88 
.88 
-87 
.87 
.86 

184.86 
85 

* 85 
84 

.84 
184.83 

. 01 

.00 

1'1 
- 

215.93 
* 93 
* 92 
.92 
* 91 

215.91 
.91 
.90 
* 90 
* 89 

215.89 
.89 
.88 
.88 
* 87 

215.87 
.86 
.86 
85 

.85 

215.84 
.s4 
* 83 
* 83 
.82 

215.82 
.81 
.81  
.80 
.80 

215.79 
f 79 
.78 
* 78 
.77 

215.77 
.76 
* 76 
.75 
75 

215.74 
74 

* 73 
* 73 
* 72 

215.72 
a71 
e71 
- 7 0  
. 70 

215.69 
69 

.68 

.68 
* 67 

215.67 
.66 
.66 

215.64 

* 65 
* 65 

8// 

246. 78 
.78 
' 77 
* 77 
* 76 

246.76 
.75 
.75 
.74 
* 74 

246.73 
' 73 
* 72 
. 7 2  
- 7 1  

246.71 
.70 
-70  
69 

* 69 

246.68 
* 67 
67 

.66 

.66 
246.65 

64 
64 

* 63 
63 

246.62 
.61 
.61 
.w 
.60 

246.59 
* 58 
* 58 
57 

* 57 

246.56 
.56 
* 55 
* 55 
.54 

246.54 
.53 
.53 
52 

.52 

246.51 
50 

* 50 
* 49 
.48 

4 . 4 7  
* 47 
.46 
* 45 
* 45 

246.44 

9/' 

277.63 
.62 
.62 
.61 
.61 

277.60 
.59 
.59 
58 

.58  

277.57 
.56 
.56 
. 5 5  

,* 55 
277.54 

* 53 
53 

* 52 
.52 

277.51 
* 5 0  
50 

.49 
* 49 

277.48 
a47 
.47 
* 46 
46 

277.45 
e 4 4  
.44 
* 43 
.42 

277.41 
.41 
.40 
* 39 
* 38 

277.38 
37 

* 37 
* 36 
e36 

277.35 
* 34 
.34 
-33  
.33 

277.32 
.3I  
31 

* 30 
.29 

.28 
* 27 
.26 
.26 

277.25 

277.28 

- 

1' 

1850. g 
0.9 
0.8 
0.8 
0.7  

1850.7 
0. 7 
0.6 
0.6 
0.5  

1850.5 
0 .5  
0.4 
0 .4  
0 .3  

1850.3 
0.3 
0 .2  
0.2  
0. I 

1850. I 

50.0 

49.9 
1849.9 

9.9 
9.8 
9.8 
9.7 

1849.7 
9.7 
9.6 
9.6 
9. s 

1849.5 
9 .4  
9.4 
9.3 
9.3 

1849.2 
9.2 
9. I 
9. 1 
9.0 

1849. o 
9.0 
8.9 
8.9 
8.8 

1848.8 
8.8 
8.7 
8.7 
8 .6  

1848.6 
8.5 
8.5 
8.4 
8.4 

0. I 
0 .0  

1848.3 

3701.7 
I .  G 
I .  6 
1.5 
1.4 

3701.4 
1.3 
I. 2 
1. I 
I .  I 

3701.0 
0.9 
0.8 
0 . 8  
0. 7 

0 . 5  
0.4 
0.4 
0.3 

3700.2 

700.0 
699.9 

9.8 
3699.8 

9.7 
9.6 
9.5 
9.4 

3699.3 

3700.6 

0. I 

9.2 
9. 1 
9.1 
9.0 

3698.9 
8.8 
8.7 
8.7 

3698.5 
8.4 
8 .3  

8.6 

8. 2 
8. I 

3698. o 
8. o 
7.9 
7.8 
7.7 

3697.6 
7.5 
7.4 
7.3 
7.2 

3697. I 
7. I 
7.0 
6.9 
6.8 

3696.7 

8/ 

5552.6 
2.5 
2.4 
2.  2 
2. I 

5552.0 
1.9 
I. 8 
I .  6 
1 . 5  

555'. 4 
1.3 
I. 2 
I. 0 
0.9 

5550.9 
0.7 
0.6 
0.4 
0.3 

5550. 2 

50.0 
49.8 
9.7 

5549.6 
9.5 
9.4 
9.2 
9. I 

5549.0 
8.9 
8.8 
8.6 
8.5 

5548.4 
8.3 
8. I 
8. o 
7.8 

5547.7 
7.6 
7.5 
7.3 
7. * 

5547. I 
7.0 
6.8 
6. 7 
6.5 

5546.4 
6.3 
6. I 
6.0 
5.8  

5545.7 
5.6 
5.4 
5.3 
5. I 

5545.0 

0. I 

4/ 

7403.4 
3.3 
3. I 
3.0 
2.8 

7402.7 
2.5 
2.4 
2. 2 
2. 1 

7401.9 
I. 8 
I. 6 
1 .5  
1.3 

7401.2 
1.0 
0 . 8  
0.7 
0 . 5  

7400.3 

400.0 
399.8 

9.7 
7399.5 

9.3 
9.2 
9.0 

0. I 

8.9 

7398.7 
8.5 
8.3 

7397.8 
7.6 
7.4 
7.3 
7. I 

7396.9 
6.7 
6.6 
6.4 
6.3 

7396. 1 
5.9 
5.7 
5.6 
5.4 

7395. 2 
5.0 
4.8 
4.7 
4.5 

7394.3 
4. I 
3.9 
3. 7 
3.5 

7393.3 

8. 2 
8 . 0  

9254.3 
4, I 
3.9 
3.8 
3.6 

9253.4 
3.2 
3.0 
2.8 
2.6 

9252.4 

1.8 
I. 6 

9251.4 
I .  2 
1.0 
0.8 
0.6 

9250.4 

50.0 
49.8 
9.6 

9249.4 
9.2 
9 .0  
8. 7 
8.5 

9248.3 
8. I 

7.9 
7.7 
7. 5 

9247.3 
7. I 

6.4 

9246.2 
6.0 
5.8 
5 . 5  
5.3 

9245. I 
4.9 
4.7 
4.4 
4.2 

9244.0 
3.8 
3.5 
3.3 
3.0 

9242.8 
2.6 
2.4 

1.9 
9241.7 

2.  2 
2 . 0  

0. 2 

2: : 

2. I 



- 

Lat. 

O I  

4 0 0  
I 
2 

3 
4 

4 05 
6 
7 
8 
9 

4 10 
I 1  
I 2  
13 
14 

4 15 
16 
17 
I 8  
19 

4 20 
21 
22 
23 
24 

4 25 
26 
27 
28 
29 

4 30 
31 
32 
33 
34 

4 35 
36 
37 
38 
39 

4 40 
41 
42 
43 
44 

4 45 
46 
47 
48 
49 

4 50 
5 1  
52 
53 
54 

4 55 
56 
57 
58 
59 

4 6 0  
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falueof 11' 

Mefem. 
30.715 

5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 .  
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 
5 
5 
5 

30.715 
5 

' 5  
5 
5 

30.715 
5 
5 
5 
5 

' 30.715 

Latitude 4O to gO-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

'2 
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

42 
7 
8 
9 

50 

3 
4 

I 

2 

7 
8 
9 

60 

Meters. 

30.72 
61.43 
92.15 

122.86 

153.58 
184.29 
215.01 
245.72 
276.44 

307.15 
337.87 
368.58 
399.30 

460.73 
491.44 
522.16 
552.87 
583.59 

614.30 
645.02 
675.73 
706.45 
737.16 
767.88 
798.59 
829.3' 
860.02 
89 .74  

921.45 
952.17 
982.88 

I 013.60 
I 044.31 
I 075.03 
1 105.74 
I 136.46 
I 167.17 
1197.89 

1228.60 
1259.32 
I 290.03 
I 320.75 
1351.46 
I 382.18 
I 412.89 
I 443.61 
I 474.32 
! 505.04 

I535.75 
1566.47 
I 597.18 
I 627.90 
I 658.61 

1689.33 
I 720.04 
I 750.76 ' 781.47 
I 812.19 
1842.90 

430.01 

Value of I /  

Meters. 
1842.88 

.88 

.88 

.88 

.88 
1842.88 

.88 

.88 

.89 
* 89 

I 842.89 
* 89 
* 89 
* 89 
* 89 

1842.89 
* 89 
* 89 
* 89 
f 89 

1842.89 
e 9 0  
*go 
.90 
90 

1842. go 
-90 
-90 
-90 
*go 

1842. go 
*go 
.go 
*go 
*go 

1842.91 
a91 
* 91 
* 91 
* 91 

1842.91 
* 91 
* 91 
* 91 
-91 

1842.91 
92 
92 

* 92 
92 

1842.92 
92 

.92 
92 

* 92 
1842.92 

93 
' 93 
93 
93 
93 

Sums of minutes for middle 
latitude. 

I '  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 

2 
I .  

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

32 
7 
8 
9 

40 
1 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 

I 
2 

4 i  
52 j 

Xeters.  

I 842.9 
3 685.8 
5 528.6 
7 371.5 
9 214.4 

11 057.3 
I 2  900.2 

14 743.1 
16 585.9 

18 428.8 
20 271.7 
22 114.6 
23 957.5 
25 800.4 
27 643.3 
29 486.2 
31 329.0 
33 171.9 
35 014.8 

36 857.7 
38 700.6 
40 543.5 
42 386.4 
44 229.3 
46 072.2 
47 915.1 
49 758.0 
5 1  600.9 
53 443.8 

55  286.7 
57 129.6 
58 972.5 
60 815.4 
62 658.3 
64 501.2 
66 344, I 
68 187. o 
70 029.9 
7' 872.9 

73 715.8 
75 558.7 
77 401.6 
79 244.5 
81 087.4 
82 930.3 
84 773,2 
86 616.2 
88 459. 1 
go 302. o 

93 987.8 
95 830.8 
97 673.7 
99 516.6 

101 359.5 
103 202.4 
10.5 045.4 
106 888.3 
I o 8  731.2 
I10 574. I 

92 144.9 

Latitude 4°-Co-ordinates of curvature. 

Longitude. 

0 1  

0 I '  
2 

3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
. 30 

35 
40 
45 

I 50 
55 

3 - 3  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

I O  00 
I 1  00 
I 2  00 
'3 00 
14 

15 00 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

x 
- 

Mcten. 

1850.9 
. 3 701.7 

5 552.6 
7 403.4 
9 254.3 

I I  105. I 
12 956.0 
14 806.9 
16 657.7 

IS  508.6 
27 76a. 8 
37 017. I . 46271.4 
5 5  525.7 
64 780. o 
74 034.3 
83 288.5 
92 542.8 
IO1 797.1 

111 051.4 
I20 305. 7 
129 559.9 
138 814.2 
148 068.5 

I57 322.7 
166 577. o 
17.5 831.3 

Ig5 I94 Og5. 339. 2 
203 594.0 
212 848.3 

333 '53 
444 203 
5 5 5  253 
666 302 
777 350 
888 397 
999 442 

I I 1 0  487 
I 221 529 
1 332 570 
I 443 608 
I554644 
I 665 678 
I 776 710 
1887 739 

. I 998 765 
2 log 789 

2220809 
2 331 825 
2 442 839 
2 553 848 
2 664 854 
2 775 856 

2 997 848 
3 108 837 

3 330 801 

222 102 

2 886 854 

3 219 821 

Y 

1 

Mefers. 

0. I 
0.2 
0.3 
0 . 5  
0.7 
0.9 

1.5  

1.9 
4.2 
7.5 

11.7 
16. g 
23.0 
30. o 
38. o 
46.9 
56.8 

67.6 
79.3 
92.0 

105.6 

'35.7 
152. I 
169.5 
187.8 
207. o 

227.2 
248.3 
270 
608 

1082 
I 691 
2 434 
3 312 
4 326 
5 476 

I .  2 

120.2 

; % 
9 735 

11 425 
13 250 

I5 210 
17 305 
19 536 
21 go2 
zq 403 

27 039 
29 810 
32 717 
35 758 
38 935 
42 248 
45 696 
49 278 
5 2  995 
56 848 
60 835 
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Lat. 

0 '  

5 0 0  

3 
4 

I 
2 

' 7  
8 .: 9 

j 5 ' 0  
I 1  
I2 
'3 
I4 

5 15 
16 
17 
18 
I9 

5 20 

23 
24 

21 
22 

2 
27 
28 
29 

5 30 
31 
32 
33 
34 

5 35 
36 
37 
38 
39 

5 40 
41 
42 
43 
44 

5 45 
46 
47 
48 
49 

5 50 
' SI 

52 
53 
54 

5 55 
56 
57 
58 

52 

1 I' 

30.81 
.8I 
.81 
.81 
. 8 1  

30.81 
.80 
.80 
.80 
.80 

30.80 
.80 
.80 
.80 
.80 

30.80 
* 79 
' 79 
* 79 
.79 

30.79 
.79 
* 79 
* 79 
79 

30.79 
.78 
' 78 
f78  
.78 

30.78 
.78 
* 78 
f 78 
* 78 

30.78 
* 77 
.77 
. 7 7  
' 77 

30.77 
* 77 
. 7 7  

77 
3 77 

30.77 
e76 
.76 
.76 
.76 

30.76 
.76 
.76 
.76 
* 76 

30.76 
* 75 
* 75 
75 
75 

30.75 

61.61 
.61 
.61 
.61 
.61 

61.61 
.60 
.60 
.60 
.60 

61.60 
.60 
.60 - 59 
.59 

61.59 
.59 
* 59 
.58 
. 5 8  

61.58 
. 5 8  
.58 
.57 
.57 

61.57 
* 57 
* 57 
.56 
e56 

a56 
.56 
.55 
. 5 5  

61. 55 
. 5 5  

55 
.54 
* 54 

61.54 
* 54 
* 54 
.54 
.54 

61.54 
' 53 
.53 
* 53 
53 

61-53 
.53 
* 53 
.52 
52 

61.52 
.52 
* 52 
.51 
5 1  

61.51 

G I .  56 

123.22 
.22  
.21 
.21 
. 2 1  

t23.20 
. 2 0  
. 2 0  
. 2 0  

* '9 

r23.19 
. I 9  
.18 
.18 . I 8  

r23.17 
. I 7  
* 17 
* 17 
.16 

123.16 
. 16 
. ' 5  
* I 5  
I4  

123.14 
: 14 
. I3 
* I3  

123.12 

. I 2  

. I2 . I 1  

. I 1  . I 1  

r23. IO 
. IO . IO . IO 
.og 

123. og 
*og 
.08 
.08 
* 07 

I 23.07 
07  

.06 

.06 
* 05 

123.05 
' 05 
* 04 
.04 
.04 

123.03 
03 

.03 
03 

123.02 
. 0 2  

- 

Latitude so to 6O-Arcs of the parallel in meters. 

51' 

154.03 
.03 
. 02  
.02 . 01 

154.01 
. 01 
.oo 

4.00 
3.99 

153.99 
* 99 
* 98 
e98 
.97 

153.97 
.97 
-96 
* 96 
.95 

'53.95 
.35 
* 94 
.94 
* 93 

153.93 
92 

* 92 
9' 

.9I 

153.90 
.90 
* 89 
.89 
.88 

153.88 
.88 
87 

.87 

.86 

153.86 
.86 
.85 
85 
84 

* 84 
.83 
83 

.82 

.82 

.81 

.8I 

.80 
153.80 

.79 
* 79 
* 78 
* 78 

153.77 

153.84 

153.82 

0" 

184.83 
.83 
.82 
.82 
.81 

184.81 
. 8 I  
.80 
.80 
.79 

184.79 
* 78 
.78  
, 7 7  
f 77 

184.76 
.76 
* 75 
.75 
* 74 

184.74 
.73 
.73 
.72 

72 
184.71 

71 
* 70 
* 70 
69 

184.69 
-68 
a67 
.67 
67 

184.66 
.65 
* 65 
* 64 
* 64 

184.63 
* 63 
.62 
.62 
.61 

184.61 
.60 
.60 
e59 
* 59 

184.58 
* 57 
.57 
.56 
* 56 

184.55 
54 

* 54 
' 53 
.53 

184.52 

215.64 
* 63 
.63 
.62 
.62 

215.61 
.60 
.60 
* 59 
* 59 

215.58 
f 58 
57 

* 57 
56 

215.56 
. 5 5  
e 5 5  

54 
.54 

215.53 
* 52 
52 

.SI 

. 5 1  

2 1 5 . 5 0  
.49 
* 49 
,48 
48 

215.47 
.46 
e46 
.45 
* 45 

215.44 
.43 
43 

* 42 
* 42 

215.41 
* 40 
* 40 
' 39 
* 38 

215- 37 
a37 
.36 
* 35 
* 35 

215.34 
* 33 
* 33 
.32 
* 32 

215.31 
* 30 
* 30 
29 

.29 
215.28 

246.44 
.43 
.43 
.42 
.42 

246.41 
.40 
.40 
e39 
39 

246.38 
37 

* 37 
.36 
36 

246.35 
* 34 
* 34 
.33 
.33 

246.32 
.31 
e31 
.30 
* 29 

246.28 
.28 
27 

.26 

.26 

246.25 
* 24 
* 24 
.23 

246.21 
.22 

.21  

. 2 0  

. I9 
I9 

246.18 
' 17 
. I 7  
.16 

. . I 5  

246. I4  
I4 

. I3 . I 2  . I 2  

246. I I  

.og 

.og 
a08 

246.07 
.06 
* 05 
* 05 
e o 4  

246.03 

. IO 

277.25 
.24 
* 24 
.23 
.22  

277,21 
.21  
. 2 0  
* I9 
* 19 

277.18 
. I 7  . 16 
.16 
.I5 

277. I4 
. I 3  . I 2  . I 2  . I 1  

277. IO 
.og 
.og 
.08 
* 07  

277.06 
.06 
* 05 
f 04 
' 04 

277.03 
.02 . 01 
. 01 

7.00 
276.99 

.98 
e97 
.97 
* 96 

276.95 
* 94 
.93 
93 

* 92 
276.91 

a 9 0  
* 89 
f 89 
.88 

276.87 
.86 
* 85 
.85 
* 84 

276.83 
.82 
. S I  
.81 
.& 

276.79 

1' 

1S48.3 
8.3 
8.2 
8.2 
8. I 

1848. I 
8. I 
8.0 
8.0 
7.9 

'847.9 
7.8 
7.8 
7 . 7  
7.7 

1847.6 
7.6 
7.5 
7.5 
7.4 

1847.4 
7.3 
7.3 
7.2 
7 . 2  

1847. I 
7 . 1  
7.0  
7.0 
6.9 

1846. g 
6.8 
6.7 
6. 7 
6.7 

1846.6 
6.5 
6.5 
6.4 
6.4 

1846.3 
6.3 
6.2 
6.2 
6. I 

1846. I 
6.0 
6.0 
5.9 
5.9 

1845.8 
5 . 7  
5 . 7  
5.6 
5.6 

1845.5 
5.4 
5.4 
5.3 
5.3 

1845.2 

2' 

369;: b 
6.5 
6.4 
6.3 

3696.2 
6. I 
6.0 
5.9 
5.8  

3695.7 
5.6 
5 . 5  
5.4 
5.3 

3695.2 
5. I 
5.0 
4.9 
4.8 

3694.7 
4.6 
4.5 
4.4 
4.3 

3694.2 
4. I 
4.0 
3.9 
3.8 

3693.7 
3.6 
3.5 
3.4 
3.3 

3693.2 
3.1 
3.0 
2.9 
2.8 

3692.7 
2.6 
2 . 5  
2.3 

3692.1 
2. 2 

2.0  
1.9 
I. 8 
1.7 

3691.6 
1.5 
1.4 
I. 2 
I .  I 

3691. o 
0.9 
0.8 
0 . 7  
0.6 

36P. 5 

5545.0 
4.9 
4.7 
4.6 
4.4 

5544.3 
4.2 
4.0 
3.9 
3.7 

5543.6 
3.4 
3.3 
3. I 
3.0 

5542.8 
2.7 
2 . 5  
2.4 
2.2 

5542. I 
1.9 
I .  8 
I .  6 
1 . 5  

5541.3 

0.9 
0.7 

5540.6 
0.4 
0.3 

40.0 

I ,  2 
1.0 

0. I 

5539.8 
9.6 
9.5 
9.3 
9.2 

5539.0 
8.8 
8.7 
8.5 
8 4  

5538.2 
8. o 
7.9 
7.7 
7.6 

5537.4 
7.2 
7 .0  
6.9 
6.7 

5536.5 
6.3 
6.2 

I 6.0 
5.9 

5535.7 - 

4/ 

7395.3 
3.1 
2.9 
2.8 
2.6 

7392.4 

I. 8 
I. 6 

7391.4 

2. 2 
2.0 

I .  2 
I. 0 

0.9 
0 . 7  

7390.5 
0.3 

90.1 
89.9 
9.7 

7389.5 
9.3 
9. 1 
8.8 
8.6 

7388.4 
8.2 
8.0 
7.8 
7.6 

7387.4 
7 .2  
7.0 
6.8 
6.6 

7386.4 
6.2 
6.0 
5.8 
5.6 

7385.4 
5 . 2  
5.0 
4.7 
4.5 

7384.3 
4. I 
3.9 
3.7 
3.5 

7383.2 
3. c 
2. a 
2.5 
2.3 

7382. I 
I .  5 
1.7 
I .  4 

7381. c 
I. 2 

-- 

-- 

5' 

-- 

9241' 7 
1.5 

0. 7 
9240.5 

0.3 
40. o 
39.8 
9.5 

9239.3 
9.0 
8.8 
8.5 
8.3 

9238. c 
7.8  
7.5 
7 . 3  
7. c 

9236. E 
6.5 
6.2 
6. c 
5. E 

9235.5 
5.2 
5. c 
4. I 
4.5 

9234. : 
4. c 
3. 
3.5 
3. : 

9233. c 

2.5 

I .  2 
1.0 

2. 

2. : 
2. c 

923'. i 

0.5 
0. t 

9230. : 
30. ( 
29. I 
9.1 
9. : 

8. ; 
8. 
8. : 
7.! 

9227. I 
7. : 
7. ' 
6. I 
6. j 

9226. : 

I.,! 
I .  I 

9229. ( 

-- 
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Lnt. 

o /  

5 -  

3 
4 

5 05 
6 
7 
8 
9 

5 10 

13 
14 

5 15 
I 6. 
17 
I 8  
19 

5 20 

23 
24 

I 
2 

I 1  
I2 

21 
22 

2 
27 
28 
29 

5 30 
31 

. 32 
33 
34 

5 35 
36 
37 
38 
39 

5 40 
41 
42 
43 
44 

5 45 
46 
47 
48 
49 

5 50 
51  
52 
53 
54 

5 55  
56 
57 
58 
59 

5 6 0  
_ -  -- 

ralue of I / /  

Meters. 
30.715 

5 
6 
6 
6 

30.716 
6 
6 
6 .  
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
G 
6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 
6 
'6 
6 
6 

30.716 
6 
6 
6 
6 

30.716 

Latitude so to 6O-Meridional arcs. 

;urn of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 
I 
2 

3 
4 

3i 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 

1 
2 

Mefen. 

30.72 
61.43 
92.15 

122.86 
153.58 
184.30 
215.01 
245.73 
276.44 

307.16 
337.88 
368.59 
399.31 

460.74 
491.46 
522.17 
552.89 
583.60 

645.04 
675.75 
706.47 
737.18 
767.90 

430.02 

614.32 

798.62 

2: 2; 
890.76 

921.48 
952.20 
982.91 

I 013.63 
I 044.34 

I 105.78 
I 136.49 
I 167.21 
1197.92 

I 228.64 
I 259.36 
I 290.07 
I 320.79 
I 351. 50 

I 382.22 
I 412.94 
1443.65 
I 474.37 
1505 .05  

I535.80 
I 566.52 
I 597.23 
I 627.95 
I 658.66 
I 689.38 
I 720. IO 

I 781.53 
1812.24 
I 842.96 

I 075.06 

1750.81 

Value of I /  

Meters. 
1842.93 

.93 
93 

.93 
93 

* 93 
.94 
* 94 
* 94 

1842.93 

1842.94 
.94 
* 34 
.94 
* 94 

1842.94 
.94 
* 95 
.95 
* 95 

1842.85 
* 95 
* 95 
.95 
* 95 

1842.95 
* 95 
.96 
* 96 
.96 

1842.96 
* 96 
* 96 
* 96 
* 96 

1842.96 
.97 
.97 
.97 
* 97 

1842.97 
* 97 
97 
97 

* 97 
1842.97 

* 98 
e98 
* 98 
* 98 

* 98 
98 

* 98 
* 98 

1842.98 

1842.98 
99 

* 99 
' 99 
.99 

1842.99 

Iums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
1 
2 
3 
4 

I i  

7 

9 
n 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 
I 
2 

3 
4 

3i 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

; 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 
60 

Mcfers. 

I 842.9 
3 685.9 
5 528.8 
7 371.7 
9 214.7 

1 1  057.6 
12 900.5 
14 743.5 
16 586.4 

18 429.3 
20 272.3 
22 115.2 

23 958.2 
25 801. I 
27 644. I 
29 487.0 
31 329.9 
33 172.9 
35 015.8 

36 858.8 
38 701.7 
40 544.7 
42 387.6 
44 230.6 
46 073.5 
47 916.5 
49 759.5 
51 602.4 
53 445.4 

55 288.3 
57 131.3 
58 974.3 
60 817.2 
62 660.2 

64 503. I 
66 346. I 
68 189. I 
70 032. o 
71 875.0 

73 718.0 
75 560.9 
77 403.9 
79 246.9 
81 089. g 
82 932.9 

2 1%: t 
88 4 6 ~ .  8 

92 147.7 
93 990.7 
95 833.7 
97 676.7 
99 519.7 

IOI 362.7 
103 205.6 
105 048.6 
106 891.6 
103 734.6 
I I O  577.6 

90 304.8 

Latitude 5°-Co.ordinates of curvature. 

Longitude. x 

hfefers. 

I 848.3 
3 696.7 
5 545.0 
7 393.3 
9 241.7 

I 1  ogo.0 

147 6.7 
16 635. o 

18 483.3 
27 725.0 
36 966.6 
46 208.3 
55 449.9 
64 691.6 
73 933.3 
83 174.9 
92 416.6 

IOI 658.2 

I I O  899. g 
I20 141.5 
129 383.2 
138 624.8 
147 866.4 
I57 108.0 
166 349.7 
I75 591.3 
184 832.9 
I94 074.5 

203 316.2 
212 557.8 
221 799 
332 699 
443 597 
554 494 
665 390 
776 284 
887 I77 
998 068 

I 108956 
I 219 842 
I 330 725 
1 4 4 1  604 
1 552 481 
I 663 354 
I 774 223 
I 885 088 
I 995 948 
2 10680q 

2 217 655 
2 328 502 

2 439 342 
2 550 I77 
2 661 006 
2 771 829 
2 882 645 
2 993 455 
3 104 259 
3 215 055 
3 325 Q.4 

12 988.3 

Y 

Meters. 

0. I 
0. 2 
0.4 
0.6,  
0.8 
1.1 

1.5 
1.9 

2.3 
5.3 
9.4 

14.6 
21.1 

28.7 
37.5 
47.4 
58.6 
70.9 

84.4 
99.0 

114.8 
131. s 
150.0 

169.3 
189.8 
211.5 
234.3 
258.3 

283.5 
309.9 
337 
759 

I 349 
2 I08 
3 036 

5 39 
6 832 

8 435 
IO 206 
12 146 
I4 255 
16 532 
18 977 
21 592 
24 376 
27 328 
30 448 

33 737 
37 I95 
40 821 

. 4 6 1 6  
48 579 
5 2  711 
57 0x3 
61 483 
66 120 
70 926 
75 goo 

4 138 
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~ - -  
I 

a// 
- 

61.51 
.5* 
-51 
.5c  
* 5c 

61. gc 
f 5c 
. 5c 
4s 
45 

61.45 
* 4s 
49 

.48 

61.48 
* 4E 
48 

* 47 
* 47 

61.47 
* 47 
a47 
.46 
.44 

61.46 
.46 
.46 
* 45 
* 45 

61.45 
45 

* 45 
.44 
e 4 4  

51.44 
.44 
.44 
-43 
43 

51.43 
-43 
43 

-42 
-42 

51.42 
.42 
.42 
* 41 
.4I  

51.41 
* 41 
.41 
.40 
* 40 

51.40 
.40 
.40 
39 
39 

i l .  j g  

.48 

- 

0" 

- 
92.26 

.26 

.26 

.25 

.2.5 

92.25 
* 24 
.2.1 
e 2 4  

*24 

92- 23 
23 
23 

. 2 2  

. 2 2  

92.22 
.22 
. 2 1  
. 2 1  
. 2 1  

92.20 
. 2 0  
. 2 0  
.20 
* '9 

92. '9 
. I 9  . I 8  . I 8  . I 8  

92.17 
* 17 
* 17 
.16 
.16 

92.16 . 16 
. '5 
. I 5  
. '5 

92. i4  
* 14 
14 

' I3 
* 13 

92-13 . I2 
. I2 . I2 
. I 2  

92. I I  . I 1  . I1 
. IO 
.IO 

92. IO 
*og 
.og 
.og 
.08 

p o 8  

123.02 
. 0 2  
. 01 . 01 
.oo 

123.00 

3-00 
2-99 

* 99 

.oo 

122.98 
.98 
* 97 
97 

-96 
122.96 

96 
-95 
* 95 
* 94 

122.94 
* 94 
.93 - 93 
92 

122.92 
92 

f 91 
* 9' 
.90 

1 2 2 . 9  

-90 
* 89 
89 .. 88 

122.88 
.88 
.87 
.87 
.86 

122.86 
. .86 
85 
85 

.84 
122.84 

84 
83 

* 83 
.82 

122.82 
.82 
. S I  
. 8 I  
.80 

122.80 

79 
.79 
78 

.78 
122.77 

Latitude 6O to 7O-Arc.s of the parallel in meters. 
- 

6" 

'53.77 
* 77 

. -76 
.76 
.75 

153.75 
* 74 
* 74 
73 

* 73 

153.72 
72 

- 7 1  
.7I 
e70 

'53.70 
69 

. .69 
.68 
.68 

'53.67 
e67 
.66 
.66 
65 

'53.65 
.64 
.64 
.63 
f 63 

153.62 
.62 
.61 . GI 
-60 

153.60 
.59 
59 
e58 
a 5 8  

153.57 
.57  
.56 
* 56 
.55 

153.55 
* 54 
.54 
53 

, e53 

r53.52 
* 52 
* 5' 
51 
.SO 

153.50 
* 49 
.49 
.48 
.48 

'53.47 

W /  

184.52 
. 5 2  
. 5 '  
.5' 
' 50 

184.50 
.49 
.49 
.48 
.48 

184.47 
.46 
.46 
* 45 
.45 

184.44 
43 

.43 
' 42 
a42 

184.41 
.40 
* 40 
39 

.39 
184.38 

* 37 
' 37 

. .36 
* 36 

184.35 
.34 
* 34 
* 33 
* 33 

184.32 
* 31 
-31 
.30 
.30 

r84.29 
.28 
.28  
' 27 
.27 

184.26 
* 25 
* 25 
.24 
* 24 

184.23 
. 22  
.21 
.21  
.20 

1%. I9 
. . I 9  

. I S  
' I t  
. I 7  

184. 16 

?/I 

215.28 
. 2 7  
. 2 7  
.26 
25 

215.24 
, a24 

* 23 
- 2 2  
.22  

215.21 
. 20  
.20 

f '9 
. I S  

215.17 
. I 7  
.16 
* 15 
. '5 

215.14 
'3 

. I 3  . I2 

. I 1  

215. IO 

a 0 9  
.OS 
* 08 

215.07 
.06 
.06 
.os 
.04 

215.03 
eo3 

. IO 

.02 

. 01 . 01 

215.00 
4.99 

.99 
* 98 
.97 

214.96 
* 96 
.95 
94 

.94 

214.93 
92 

* 91 
-9' 
*90 

214.89 
.88 
87 

' 87 
:86 

214.85 

246.03 
.02 
.02 
. 0 1  

6.00 

245.99 
* 99 
.98 
* 97 
97 

245.96 
* 95 
* 94 
94 

.93 
245.92 

* 9' 
90 

e 9 0  
89 

.87 

.86 

.86 

.85 
345.84 

.83 

.82  

.82 

.81 

245.88 

245.80 
79 

.78 

245.76 
* 75 
* 74 
* 74 
.73 

245.72 
. ? I  
. 7 0  
69 

.68 

245.67 
* 67 
.66 
* 65 
.64 

245.63 
.62 
.61 
.6r  
.60 

245.59 
158 
* 57 
-57 
.56 

245.55 

: ;;. 

9/' 

276.79 
' 78 
.77  
.76 
.75 

276.74 
.74 
* 73 
. 7 2  
a 7 1  

276.70 
.69 
.68 
* 67 
.66 

276.65 
* 65 
.64 
* 63 
.62 

276.61 
.60 
* 59 
* 58 
.57 

276.56 
.56 
.55 
* 54 
.53 

276.52 
51 

* 50 
* 49 
.48 

276.47 
.47 
.46 
.45 
a 4 4  

276.43 
-42  
.4I  
.40 
.39 

276.38 
* 38 
.37 
36 

.35 

276.34 
.33 
* 32 
31 
30 

276.29 
.28 
. 2 7  
.26 
.25 

276.24 
- 

1' 

1845.2 
5.2 
5.1 
5. 1 
5.0 

1845.0 
4.3 
4.9 
4.8 
4.8 

1844.7 
4.6 
4.6 
4.5 
4.5 

1844.4 
4 .3  
4.3 
4.2 
4.2 

1844. I 
4.0 
4.0 
3.9 
3.9 

3.7 
3.7 
3.6 
3.6 

1843.8 

1843.5 
3.4 
3.4 
3.3 
3.3 

1843.2 
3. I 
3. 1 
3.0 
3.0 

1842. g 
2. 8 
2.8 
2. 7 
2.7 

1842.6 
2 .5  
2.5 
2.4 
2.4  

1842.3 
2. 2 
2. I 
2. I 
2 . 0  

1841.9 
1.9 
1.8 
I.  7 
1.7 

1841.6 

3690.5 
0.4 
0.3 

90.0 
3689.9 

9.8 
9. 7 
9.6 
9 . 5  

3689.4 
9.3 
9.2 
9.0 
8.9 

3688.8 
8.7 
8. h 
8.4 
8.3 

3688.2 
8. I 
8.0 
7.8 
7. 7 

3687.6 
7.5 
7.4 
7 .2  
7. I 

3687. o 
6.9 
6.8 
6.6 
6.5 

3686.4 
6.3 
6.2 
6.0 
5.9 

3685.8 
5.7 
5 . 5  
5.4 
5 .2  

3685. I 
5.0 
4.9 
4.7 
4.6 

3684.5 
4.4 
4.3 
4. I 
4.0 

3683.9 
3.8 
3.6 
3.5 
3.3 

3683.2 

0. I 

-- 

3/ 

5535.7 
5 . 5  
5.4 
5 . 2  
5. I 

5534.9 
4.7 
4.5 
4.4 
4.2 

5534.0 
3.8 
3.7 
3.5 
3.4 

5533.2 
3.0 
2.8 
2.7 
2 .5  

5532.3 

1.9 
I .  8 
1.6 

553'. 4 

0.9 
0. 7 

5530.5 
0.3 

30. o 
29.8 

5529.6 
9.4 
9.2 
9. I 

2. I 

I .  2 
1.0 

0. I 

8.9 

5528.7 
8.5 
8.3 
8. I 
7.9 

5527.7 
7.5 
7.3 

* 7.2 
7 . 0  

5526.8 
6.6 

6.2 
6.0 

6.4 

5525.8 
5.6 
5.4 
5.2 
5.0 

5524.8 

-- 

41 

7381.0 
0.8 
0.6 
0. 3 
80. I 

7379.9 
9.7 
9.4 
9. 2 
8.9 

7378.7 
8.5 
8.3 

7.8 
7377.6 

7.4 
7. I 
6.9 
6. 6 

7376.4 
G .  2 

5.9 
5 . 7  
5- 4 

7375.2 
5.0 
4.7 
4.5 
4.2 

7374.0 
3.8 
3.5 
3.3 
3.0 

7372- 8 
2.6 
2.3 

1.8 

7371.6 
1.3 

0 . 8  
0 .6  

7370.3 
70. o 
69.8 

9.5 
9.3 

7369.0 
8.7 
8- 5 

7367.7 

6.9 
6.7 

7366.4 

8.0 

2. I 

I .  I 

8.2 
8.0 

7.4 
7.2 

-- 

51 

9226. i 
5.5 
5.6 
5.4 
5. I 

4.5 
4 . 1  

4. c 
3.7 

9223.4 
3. I 
2.  E 
2. 5 

9224. E 

2.  2 

9221. 
I 1 . 6  

1.3  

0 .8  

9220.5 

19.9 
9.6 
9. 3 

9213. c 
8.7 
8 . 3  
8. I 

7 . 8  

9217.5 
7.2 
6. y 
6 .  5 
6. 2 

92'5.4 
5.6 
5 . 3  
5. c 
4.7 

9214.4 
4. I 
3.8 
3.4 
3. I 

9212. E 
2.5 

1.9 
I .  6 

I .  I 

20. 2 

2. 2 

9211.3 
I. c 
0. c 

IO. 3 
09.9 

9.3 
9. C 
8. t 
8.3 

9208. c 

9209.6 



Lat. 

O I  

6 0 0  
I 
2 

3 
4 

6 02 

7 
8 
9 

6 IO 
I1 
I2 
I3 
14 

2 
I7  
18 
19 

6 20 
21 
22 
23 
24 

6 25 
26 
27 
28 
29 

31 
32 
33 
34 

6 30 

6 35 
36 
37 
38 
39 

6 40 
41 
42 
43 
44 

6 45 
46 
47 
48 
49 

6 50 
51  
52 
53 
54 

6 55 
56 
57 
58 
59 

6 6 0  
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Value of I / /  

AfitCT-S. 

7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 

' 7  
7 
7 

30.717 
7 
7 
7 
7 

30.717 
7 
7 
7 
7 

30.718 

8 
8 

30.718 
8 
8 
8 
8 

30.718 

30.716 

9 

Latitude 6O to 7°-Meridional arcs. 

;urns of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

22 
I 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

4i 
7 
8 .  
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 
60 

Afcfcrs. 

30.72 
61.43 
92-15 

122.87 
'53.59 
184.30 
215.02 
245.74 
276.45 

307.17 
337.89 
368.61 
399.32 
430.04 
460.76 
491.47 
522.19 
552.91 
583.63 

:::: 2 
675.78 
706.49 
737.21 
767.93 
798.65 
829.36 
860.08 
890.80 

921.51 
952.23 
982.95 

I 013. G7 
I 044.38 

I 105.82 
1 136.54 
I 167.25 
I '97.97 

I 228.69 
1 259.40 
I 290.12 
I 320.84 
I 351.56 
I 382.27 
1 412.97 
1 443.71 
1 474.42 
I 505.14 

1535.86 
1566.57 
I 597.29 
I 628.01 
I 658.72 
I 689.44 
I 720.16 
I 750.88 

I 812.31 

I 075. 10 

I 781.59 

I 843.03. 

of ' Sums of minutes for middle 
latitude. Ii 

Meters. 
1842.99 

99 
* 99 
* 99 
* 99 

1843.00 
.00 
.00 
.00 
.00 

1843.00 
.00 
.00 
.00 . 01 

1843.01 
. 01 
. 01 . 01 . 01 

1843.01 . 01 
.02 
.02 
.02 

1843.02 
. 0 2  
.02  
. 0 2  
.02 

1843.03 
. eo3 

03 
* 03 
03 

1843.03 
* 03 
* 03 
* 04 .w 

1843.04 
* 04 
e 0 4  
* 04 
* 04 

1843.04 
.os 
* 05 
* 05 - 05 

1843.05 
* 05 
* 05 
* 05 
.06 

1843.06 
.06 
.06 
.06 
.06 

1843.06 

1 -  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 

3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 

3 
4 

I 
2 

4: 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Mefws. 

1843.0 
3 686. o 
5 529.0 
7 372.0 

1: : 
I 2  901.0 
I4 744,o 
16 587. o 

18 430, o 

22 I 16.0 
Y 959.0 
25 802. o 
27 645.0 
29 488. o 
31 331.0 
33 174.0 
35 017.0 

36 860. o 

20  273.0 

38 703.1 
40 546. I 
42 389. I 

46 075. I 
47 918.2 
49 761.2 
S I  604.2 
53 447.2 

55 290.3 
57 133.3 
58 976.3 
60 819.4 
62 662.4 

64 505.4 
66 348.4 
68 191.5 
70 034.5 
71 877. 

73 720.6 
75 563.6 
77 406.7 
79 249.7 
81 092.8 
82 935.8 
84 778.9 
86 621. g 
88 464.9 
go 308.0 

92 151. I 
93 994. I 
95 837.2 
97 680.2 
99 523.3 

IOI 366.3 
103 209.4 
105 052.4 
1 0 6  895.5 
108 7 8.6 
IIO 5i1.6 

44 232. I 

Latitude 6°-Co-ordinates of curva'ture. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

'5 

25 
30 

0 3 5  
40 * 

45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

* 50 
55 

3 0 0  
4 0 0  

5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
XI 00 
I 2  00 
'3 00 
14 00 
'5 00 
16 00 
17 oo 
18 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Mefen. 

I 845.3 
3 690.5 
5 535.8 
7 381.0 
g 226.3 

1 1  071.5 
12 916.7 
14 762. o 
16 607.2 

27 678.8 

55 357.5 
64 583.8 
73 810. o 
83 036.2 
92 262.5 
IOI 488.7 

119 941.2 
129 167,4 
138 393.6 . 
'47 619.9 
156 S46. I 
166 072.3 
175 298. S 
184 524.7 
'93 750.9 

202 977. I 
212 203.3 
221 429 
332 143 
442 856 

18 452.5 

46 36 905.0 131.2 

I 1 0  714.9 

553 567 
664 277 
774 984 
885 689 
996 390 

Y 

0. I 
0 .2  
0.4 
0. 7 

1 .4  
I. 8 
2.3 

2 . 8  

I .  0 

6.3 

17 .5  
25.3 
34.4 
44.9 
56.8 
70. I 
54.9 

11s. 5 
'37.5 
157.8 
179.5 
202.7 
227.2 
253.2 
2 8 0 . 5  

309.3 

339.4 
371.0 
404 
909 

I 616 

2 525 
3 636 
4 949 

11.2 

101.0 

: % 

18764-No. 5 4  
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- 
Lat. 

o /  

7 0 0  
I 

' I  
1 

4 

7 02 

7 

9 

7 I C  

a 

11 
I2 
13 
I4 

7 15 
IC 
17 

'9 

7 20 

23 
24 

7 25 
26 
27 
28 
29 

7 30 
'31 
32 
33 
34 

7 35 
36 
37 
38 
39 

7 40 
41 
42 
43 
44 

7 45 
46 
47 

. 48 
49 

7 50 
51 
52 
53 
54 

7 55 
56 
57 
58 

l a  

21 
22 

72 
- 

30.69 
.69 

69 
.69 

30.69 

' .69 

.68 

.68 

.68 

.68 

30.68 
.68 
.68 
.68 
.68 

30.68 
.67 
a67 
.67 
f67 

30.67 
* 67 
* 67 
.67 
67 

30.67 
.66 
.66 
.66 
.66 

30.66 
.66 
.66 
.66 
.66 

30.66 
* 65 
* 65 
.65 
' 65 

30.65 
.65 
.65 
.65 
* 65 

30.65 
f 64 
.64 
* 64 
64 

30.64 
.64 
* 64 
* 63 
.63 

30.63 
63 

.63 

.62 

.62 
30.62 

61.39 
* 39 
.39 
.38 
.38 

38 
38 

61.38 

.37 
* 37 

61.37 
.37 
* 36 
.36 
36 

61.35 
.35 
* 35 
' 35 
34 

61.34 
34 

.34 

.33 

.33 
61.33 

.33 
* 33 
* 32 
* 32 

61.32 
32 

.32 
* 31 
. 3 i  

61.31 
* 31 
31 

* 30 
* 30 

61.30 
.30 
* 29 
* 29 
* 29 

61.28 
.28 
.28 
.28 
. 2 7  

61.27 
27 

* 27 
.26 
.26 

61.26 
.26 
.26 

25 
25 

51.25 

-- - 

411 

122.77 
77 

.76 

.76 
' 75 

122.75 
* 75 
* 74 
.74 
.73 

122.73 
* 73 
* 72 
72 

. 7 I  
122.71 
. ' .70 

* 70 
* 69 
* 69 

122.68 
.68 
* 67 
* 67 
.66 

122.66 
.66 
.65 
* 65 
* 64 

122.64 
* 64 
.63 
* 63 
.62 

122.62 
.61 
.61 
.60 
.60 

122.59 
* 59 
58 

.58 
57 

122.57 
.56 
.56 
.55 
* 55 

122.54 
* 54 
.53 
53 

* 52 

122.52 
. S I  

-50 
50 

122.49 

Latitude 70 to 8O-Arcs of the parallel in meters. 

153.47 
* 46 
.46 
.45 
.45 

153.44 
-43 
.43 
e42 
.42 

153.41 
.41 
e40 
.40 
39 

153.39 
e38 
* 38 
* 37 
.37 

153.36 
* 35 
35 

.34 
* 34 

153.33 
* 32 
32 

* 31 
.3I 

153.30 
* 29 
* 29 
.28 - .28 

153.27 
.26 
.26 
* 25 
* 25 

'53.24 
.23 
* 23 
. 2 2  
.22  

r53.21 

* '9 
. 19 

153.18 
. I7  
* 17 . 16 
.16 

153.15 
* 14 
. I 4  
. '3 
* 13 

153.12 

. 2 0  

.20 

184.16 
.I5 
. 1s 
* I4 
* '3 

184.13 . I 2  . I 1  . I1  . IO 

184. og 
.OS 
.08 
- 0 7  
.07 

184.06 
* 05 
-05 
* 04 
.04 

184.03 
.02 
. 01 . 01 

4.00 
183.99 

* 99 
a98 
* 97 
* 97 

183.96 
.95 
* 94 
94 

* 93 
183.92 

* 92 
* 91 
.90 
.90 

183.89 
.88 
.87 
.87 
.86 

183.85 
84 

* 83 
* 83 
.82 

183.81 
.80 
.80 
.79 
79 

183.78 
.77  
* 76 
* 76 
* 75 

183.74 

PI/ 

214.85 
.84 
.84 
.83 
.82 

214.81 
.81 
.80 
.79 
.79 

214.78 
. 7 7  
* 76 
* 76 
-75 

214.74 
.73 
* 72 
. 7 2  
. 7 I  

214.70 
.69 
.68 
.68 
67 

214.66 
.65 
.64 
.64 
* 63 

214.62 
.61 
.60 
-59 
* 58 

214.57 
57 

* 56 
' 55  
* 54 

214.53 
' 52 
* 5 1  
* 51 
* 50 

214.49 
.48 
-47 
* 47 
,46 

214.45 
.44 
* 43 
.42 
.41 

214.40 
.40 
' 39 
38 

' 37 
214.36 

Q / f  

276.24 
.23 
. 2 2  
.21 
. 20 

276. rg 

* 17 . 16 
. I 5  

276.14 
* 13 

. l a  

. I2 

. I 1  

.10 

276. og 
.08 
* 07 
.06 
.os 

276.04 
03 

6.00 
275.99 

* 98 
* 97 
* 96 
.95 

275 * 94 
f 93 '. 92 
.9' 
e 9 0  

275.88 
.87 
.86 
.85 
* 84 

275.83 
.82 
.81 
.80 
79 

275.77 
76 

' 75 
74 
73 

275.72 
71 

.70 
69 

.68 
275.66 

65 
* 64 
* 63 
.62 

. 02  . 01 

275.61 

I/ 

1841.6 
1.5 
1.5 
1.4 
1.3 

1841.3 
I. 2 
I. I 
I. I 
1.0 

1840.9 
0.8 
0.8 
0. 7 
0.7 

1840.6 
Q. 5 
0.5 
0.4 
0.4 

1840.3 
0. 2 
0. I 
0. I 

40. o 
1839.9 

9.9 
9.8 
9.7 
9- 7 

1839.6 
9.5 
9.4 
9.4 
9.3 

1839.2 
9.2 
9. I 
9.0 
9.0 

1838.9 
8.8 
8.7 
8.7 

8.4 
8.3 
8.3 
8.2 

1838. I 
8.0 
8.0 
7.9 
7.9 

1837.8 
7.7 
7.6 
7.6 
7 .5  

1837.4 

8.6 
1838.5 

a/ 

3683.2 
3. 1 
3.0 
2 . 8  
2.7 

3682.6 
2.5 
2.3 
2 . 2  
2.0 

3681. g 
I. 8 
I. 6 
1.4 
1.3 

3681.2 

0.9 
0.8 
0.6 

I. I 

3680. 5 
0.4  

80. I 
79.9 

3679.8 
9.7 
9.6 
9.4 
9.3 

3679.2 
9.0 
8.9 
8.7 
8.6 

3678.4 
8.3 
8. I 
8.0 
7.8 

3677.7 
7.6 
7.4 
7.3 
7.1 

3677.0 
6.9 
6.7 

6.4 

3676.3 
6. I 
6.0 
5.8 
5.7 

3675.5 
5.4 
5 . 2  
5. I 
4.9 

3674.8 

0. 2 

6.6 

8' 

5524.8 
4.6 
4.4 
4.2 
4.0 

5523.8 
3.6 
3.4 
3.2 
3.0 

5522.8 
2.6 
2.4 
2 . 2  
2 . 0  

5521.8 
I. 6 
1.4 
I. 2 
I. 0 

5520.8 
0.6 
0.4 
0. 2 

20.0 

5519.8 
9.6 
9.4 
9. I 
8.9 

5518.7 
8.5 
8.3 
8. I 
7.9 

5517.7 
7.5 
7.3 
7.0 
6.8 

5516.6 
6.4 
6.2 
5.9 
5.7 

55r5.5 
5.3 
5. I 
4.8 
4.6 

5514.4 
4.2 
4.0 
3.7 
3.5 

5513.3 
3. 1 
2.9 
2.6 
2.4 

5512.2 

4' 

7366.4 
6. I 
5.9 
5.6 
5.4 

7365. I 
4.8 
4.6 
4.3 
4. 1 

7363.8 
3.5 
3.2 
3.0 
2. 7 

7362.4 

1.9  
I. 6 
I. 4 

7361. I 
0.8 
0.5 
0.3 

60.0 

7359.7 
9.4 
9.1 
8.9 
8.6 

7358.3 
8. o 
7.7 
7.5 
7.2 

7356.9 
6.6 
5 . 3  
6. I 
5.8 

7355.5 
5 . 2  
4.9 
4.6 
4.3 

7354.0 
3.7 
3.4 
3.2 
2.9 

7352.6 
2.3 

1.7 
1.4 

7351. I 
0 . 8  
0.5 

50.2 

49.9 
7349.6 

2. I 

2 . 0  

5/ 

9208. o 
7.7 
7.4 
7 .0  
6.7 

9206.4 
6. I 
5.7 
5.4 
5 . 0  

9204.7 
4.4 
4 .0  
3.7 
3.3 

2.  7 
2.4 

1.7 
9201.4 

0.7 
0.3 

9203.0 

2 . 0  

1.0 

200.0 

9199.6 
9.3 
8.9 
8.6 
8 . 2  

9197.9 
7.5 
7.2 
6.8 
6.5 

9196. I 
5.8 
5 .4  
5.1 
4.7 

9194.4 
4.0 
3.'6 
3.3 
2.9 

9I92.5 
2. I 
I. 8 
1.4 
I. I 

9 w .  7 
0.3 

90. o 
89.6 
9.3 

9188.9 
8.5 
8. I 
7.8 
7.4 

9187. o 
-- 



UNITED STATES OOAST AND GEODETIC SURVEY. 

IO II ', 

157 

Lat. 

- 
O I  

7 0 0  

3 
4 

I 
2 

7 og 

7 
8 
9 

7 10 

13 
14 

I 1  
I2 

2 
17 
18 
'9 

7 20 

23 
24 

7 25 
'26 

27 
28 
29 

7 30 
31 
32 
33 
34 

7 35 
36 
37 
38 
39 

7 40 
41 
42 
43 
44 

7 45 
46 
47 
48 
49 

7 50 
5' 
52 
53 
54 

7 55 
56 
57 
58 

21 
22 

7 %  
-- 

ralue of I / /  

Meters. 
30.718 

8 
8 
8 
8 

30.718 
8 
8 
8 
8 

30.718 
8 
8 
8 
8 

30.718 
8 
8 
8 
8 

30.718 
8 
8 
8 
8 

30.718 
8 
8 
8 
8 

jO. 71: 
8 
8 
8 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 
9 
9 
9 
9 

30.719 

Latitude 7 O  to 8°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

// 

. I  
2 
3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 
3 
4 

I2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 

. 7  
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

3 

2 
7 
8 

Afiten. 

30.72 
61.44 
92.16 

122.87 

153.59 
184.31 
215.03 
245.75 
276.47 

307.18 
337.90 
368.62 
399.34 
430.06 
460.78 
491.49 
522.21 
552.93 
583.65 

614.37 
645.09 
675.81 
706.52 
737.24 
767.96 
798.68 
829.40 
860.12 
890.83 

921.55 
952.27 
982.99 

I 013.71 
I 044.43 
1 0 7 5 . 1 5  
I 105.86 
I 136.58 
I 167.30 
I 198.02 

I 228.74 
1259.46 

I 320.89 
I 351.61 
I 382.33 
1413.05 
1 443.77 
1474.48 
I 505.20 

I 535.92 
I 566.64 
I 597.36 
I 628.08 
I 658.80 
I 689.51 

I 750*95 
I 781.67 
I 812.39 
I 843.11 

I 290. I7  

1720.23 

Meters. 
1843.06 

e 0 7  

. 0 7  

. 0 7  
' 07 

1843.07 
a 0 7  

* 0 7  
.08 
.08  

1843.08 
.08 
.08 
.08 
.08 

1843. og 
.og 
.09 
a 0 9  
.09 

1843. og 
e 0 9  
* IO 
.IO 

184; IO . IO . IO 
.IO 
.IO 

1843.11 . I 1  . I1 . I 1  . I 1  

1843. I I . I 1  . I 1  
. . I 1  
. I 2  

1843.12 . I2 
. I2 . I2 . I2 

1843.13 
* '3 
. '3 
* 13 
* '3 

1843.13 
. I 3  
f 14 
* I4 
. I 4  

. I4 

.I4 

. 15 

.IS 
1843.15 

1843.14 

Sums of minutes for middl1 
latitude. 

/ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 

2 
7 
8 

-- 

Meten. 

I 843.1 
3 686. I 
5 529.2 
7 372.3 
9 215.3 

I1  058.4 
12 901.5 
.I4 744.6 
16 587.6 

18 430.7 
20 273.8 
22 116.9 
23 960. o 
25 803.0 
27 646. I 
29 489.2 
31 332.3 
33 175.4 
35 018.5 

36 861.6 
38 704.7 
40 547.8 
42 390.9 
44 234.0 
46 077.1 
47 920' 2 
49 763.3 
5 1  606.4 
53 449.5 

55  292.6 
57 135.7 
58 978.8 
60 821.9 
62 665. o 
64 508. I 
66 351.2 
68 194.4 
70 037.5 
71 880.6 

73 723.7 
75 566.8 
77 409.9 
79 253. I 
81 096.2 

847 2.4 
86 625.6 
88 468.7 
go 311.8 

92 155.0 
93 998. I 
95 841.2 
97 684.4 
99 527.5 

103 213.8 
105 056. g 
106 9. I 
I08 743.2 
I IO 586.4 

82 9j9.3 

IO1 370.7 

Latitude 7°-Co-ordinates of curvature. 

Longitude. 

-____ 
o /  

o x  
2 
3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
5 5  

05 

' ' 5  

I 25 
30 
35 
40 
45 

I 5 0  
5 5  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

I O  

20 

2 0 0  

IO 00 
I 1  00 
I2 00 
'3 00 
I4 00 

15 00 
16 00 
17 00 
18 00 
'9 00 

20 00 
21 00 
22. 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 

x 

Mefms. 

. I 841.6 
3 683.2 
5 524.8 
7 366.4 
g 208. o 

11 049.7 
12 891.3 
I4 732.9 
16 574.5 

18 416. I 
27 624. I 
36 832. I 
46 oqo. 2 
55 248.2 
64 456.2 
73 664.3 
82 872.3 
92 080.3 

IOI 288.3 

I IO 496.4 
1 19 704.4 
128 912.4 
138 120.4 
147 328.4 
156 536.4 
165 744.4 
174 952.4 
184 160.4 
193 368.4 

202 576.3 
211 784.3 
220 992 
33' 487 
441 981 
552 472 
662 961 
773 447 
883 929 
994 407 

I r o q  881 
1 2x5 350 
I 325 813 
1 436 271 
I 546 722 

I 657 166 
I 767 602 
I 878 030 

2 09.8 861 

2 209 263 
2 319 654 
2 430 035 
2 540 405 
2 650 764 
2 761 1 x 1  

2 871 444 
2 981 766 
3 092 073 
3 202 367 
3 312 646 

1988450 

Y 

Mefers. 

0. I 

0.3 
0 . 5  
0.11 

I. 6 

2.6 

3.3 
7.3 

13. I 
20.4 
29.4 
40. o 
52.2 
66. I 
81. G 
98.7 

"7 .5  
'37.9 
160.0 
183.6 

I .  2 

2. I 

208. g 
235.8 
264.4 
294.6 
326.4 
359.9 

395.0 
431.7 
470 

I 058 
I 880 

2 938 
4 231 
5 758 
7 521 
9 519 

11 751 
14 218 
16 921 
'9 859 
23 031 
26 438 
30 
33 958 
38 070 

46 999 
51  815 
56 866 
62 152 
67 673 
73 429 
79 420 
85 644 
92 103 
98 797 

105 727 

42 417 

--_ 
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Lat. 

O I  

800 
I 
2 

3 
4 

8 02 

7 
8 
9 

8 10 
I 1  
I2 
I3 

' I4 

2 
17 
18 
I9 

8 20 
21 
22 
23 
24 

8 25 
26 
27 
28 
29 

31 
32 
33 
34 

8 35 
36 

. 37 
38 
39 

3 40 
41 
42 
43 
44 

8 45 
46 
47 
48 
49 

s 5 0  
5' 
52 
53 
54 

8 55 
56 
57 
58 
59 

860 

8 30 

1)' 

30.62 
.62 
.62 
.62 
.62 

30.62 
.61 
.61 
.61 
.61 

30.61 
.61 
.61 
.61 
.61 

30.61 
.60 
.Go 
.60 
.60 

30.60 
.60 
.60 
.60 
.60 

30.60 
* 59 
.59 
.59 
* 59 

30.59 
* 59 
* 59 
* 58 
.58 

30.58 
.58 
.58  
. 5 7  
* 57 

30- 57 
* 57 
* 57 
* 57 
* 57 

30.57 
56 
.56 
56 

* 56 

30.56 
e 5 6  
* 56 
* 55 
55 

30.55 
* 55 
* 55 
* 54 
* 54 

30.54 
- 

61.25 
* 25 - 24 
a 2 4  
.24 

61.23 
.23 
23 
.23 

61.22 

.22 

.22 

.22 

.21 

. 2 1  

61.21 
.21 
. 21 
.20 
.20 

61.20 

* 19 
.I9 
'9 

61.18 . I8 . I8 . I8 
I 7  

61.17 
17 
.16 
.16 
.16 

61.15 
15 
15 
I5 

* I4 

61.14 
.I4 
.I4 
* 13 
. I3 

61.13 
* 13 
* '3 

.20 

. I2 

. I2 
61.12 

. I2 . I 1  . I 1  . I 1  
61. IO 

. IO 

.IO . IO 

.og 
61. og 
- 

91.87 
* 87 
.86 
.86 
* 85 

9'. 85 
* 85 
* 84 
.84 
* 84 

9'. 83 
83 
.82 
.82 
.82 

.81 

.80 

.80 

.80 

91.79 
.79 
* 79 
* 78 
.78 

91.77 
77 
.77 
* 76 
a76 

91.76 
e 7 5  - 75 
74 
74 

91.74 
* 73 
* 73 
.72 
* 72 

91-72 
* 71 
.7I 
70 

* 70 
91.70 

69 
* 69 
.68 
.68 

9'. 67 
.67 
* 67 
.66 
.66 

91.65 
65 

* 64 
.64 
: 64 

91-63 

91.81 

- 

41' 

122.49 
* 49 
.48 
.48 
47 

122.47 
.46 
.46 
.45 
.45 

122.44 
.44 
-43 
e43 
.42 

122.42 
* 41 
a41 
.40 
.40 

122.39 
.39 
38 
38 
.37 

122.37 
* 36 
* 36 
* 35 
35 

122.34 
* 34 
.33 
33 

122.32 
a31 
* 31 
* 30 
* 30 

122.29 
.28 
.28 
* 27 
* 27 

122.26 
* 25 
.25 
* 24 
.24 

122.23 
23 

.32 

.22 

.22 

.21 
122.21 . 20 

.20 

. 19 

.I9 
122. 18 
- 

Latitude 8O to gO-Arcs of the parallel in meters. 

SI' 

153.12 
. I 1  
. I1  . IO 
-og 

.08 
* 07 
.06 
.06 

153.05 
.04 
04 
03 

* 03 

153.08 

153.02 . 01 . 01 
.00 

3.00 

152.99 
* 98 
a98 

, -97 
.97 

152.96 
.95 
95 

* 94 
94 

152.93 
92 

* 92 
.9I 
a 9 0  

152.89 
89 

* 87 
87 

152.86 
.85 
85 

* 84 
.a3 

152.82 
.82 
.8I 
.80 
.80 

152.79 
.?8 
.78 
* 77 
.76 

152.75 
.75 
.74 
.73 
.73 

152.72 

: 88 

0/' 

183.74 
.73 
* 72 
* 72 
.7I 

183.70 
* 69 
* 69 
.68 
.68 

183.67 
.66 
65 

* 65 
* 64 

183.63 
.62 
.61 
.61 
.60 

183.59 
a 5 8  
.57 
.57 
* 56 

183.55 
54 
53 
53 

* 52 

183.51 
* 5 0  
* 49 
.49 
.48 

183.47 
.46 
* 45 
45 

e 4 4  

183.43 
.42 
.4I 
41 

* 40 
183.39 

38 
37 
36 
.36 

183.35 
* 34 
.33 
.33 
32 

183.31 
.30 
* 29 
.28 
.28 

183.27 

2 / I  

214.36 
* 35 
.34 
34 

f 33 
214.32 

31 
30 
.29 
* 29 

214.28 
.27 
.26 
* 25 
24 

214.23 
.23 
.22 
.2I 
.20 

214. rg . I 8  
I7 
.16 
* 15 

214.14 
* 14 
* 13 . I2 . XI 

214. IO 
*og 
.08 
07 

.06 
214.05 

* 04 
.03 
. 02  . 01 

214.00 
3.99 
.98 
* 97 
.96 

213.95 
* 95 
.94 
.93 
.92 

213.91 
-90 
* 89 
.88 
.87 

213.86 
.85 
.84 
.83 
.82 

213.81 

244.99 
.98 
.97 
.96 
* 95 

244.94 
* 93 
-92 
.9I 
.90 

244.89 
.88 
87 
.86 

. .85 
244.83 

.82 

.8I 

.80 
79 

244.78 
* 77 
76 

* 75 
74 

244.73 
72 

* 7 1  
* 70 
69 

244.68 
* 67 
.66 
65 
.64 

244.62 
.61 
.60 
* 59 
e58 

244.57 
a56 
55 

* 54 
53 

244.51 
50 

* 49 
* 48 
* 47 

244.46 
45 
.44 
* 43 
* 42 

244.40 
* 39 
* 38 
.37 
* 36 

244.35 

9/' 

275.61 
.60 
.39 
* 58 
* 57 

275.55 
54 

* 53 
.52 
* 51 

275.50 
* 49 
* 48 
.46 
45 

275.44 
* 43 
* 42 
40 

* 39 

275.38 
37 
36 
35 
.34 

275.32 
* 31 
30 

* 29 
.28 

275.27 
.26 
. 2 5  
* 23 
.22 

275.21 
.20 
. '9 

* 2 
275. I5  

.I4 . I2 . I 1  

. IO 
275. og 

' 07 
.06 
* 05 
* 03 

275.02 

5 . 0 0  
4.98 
97 

274.96 
.95 
* 94 
.92 
* 91 

274.90 

. 01 

l/  

1837.4 
7.3 
7.2 
7.2 
7.1 

1837.0 
6.9 
6.9 
6.8 
6.8 

1836.7 
6.6 
6.5 
6.5 
6.4 

1836.3 
6.2 
6. I 
6. I 
6. o 

1835.9 
5.8 
5.7 
5.7 
5.6 

1835.5 
5.4 
5.3 
5.3 
5 . 2  

5 . 0  
4.9 
4.9 
4.8 

1834.7 
4.6 
4. 5 
4.5 
4.4 

1834.3 

1835. I 

4.2 
4.1 
4.1 
4.0 

1833.9 
3.8 
3.7 
3.6 
3.6 

1833.5 
3.4 
3.3 
3.3 
3.2 

3.0 
2 . 9  
2.8 
2.8 

1832.7 

1833. I 

2' 

3674.8 
4.7 
4.5 
4.4 
4.2 

3674.1 
3.9 
3.8 
3.6 
3.5 

3673.3 
3. I 
3.0 
2.8 

. 2.7 

3672.5 
2.4 
2. 2 
2. I 
1.9 

3671.8 
I. 6 
1.5 
1.3 

3671.0 
0.8 
0.7 
0.5  
0.4 

3670.2 
70. o 
69.9 
9.7 
9.6 

3669.4 

I .  2 

9.2 
9.1 

t: s 
3668.6 

8.4 
8.3 
8. I 
8.0 

3667.8 
7.6 
7.5 
7.3 
7.2 

3667. c 
6. S 
6.6 
6.5 
6.3 

3666. I 

5. F 
5. E 
5.6 
5. 5 

3665.3 

3' 

5512.2 

I. 8 
1 .5  
1.3 

5511. I 

0.9 
0.7 
0.4 

2.0 

0. 2 

5510. o 
og. 8 
9.5 
9.3 
9.0 

8.6 
8.4 
8. I 
7.9 

5507.7 
7.5 
7- 2 
7.0 
6.7 

5506.5 
6.3 
6.0 
5.8 
5.5 

5505.3 
5 . 1  
4.8 
4.6 
4.3 

5504.1 
3.9 
3.6 
3.4 
3. I 

5502.9 
2.7 
2.4 

1.9 
550I. 7 

1.5 

0.7 

5500.5  

5500.0 
499.7 
9.5 

5499.2 
9.0 
8.7 
8.5 
8. 2 

5498.0 

5508.8 

2.2 

I. 2 
I. 0 

0. 2 

7349.6 
9.3 
9.0 
8. 7 
8.4 

7348. I 
7.8 
7.5 
7. 2 
6.9 

7346.6 
6.3 
6.0 
5.7 
5.4 

7345.1 
4.8 
4.5 
4. I 
3.8 

7343.5 
3.2 
2.9 
2.6 
2.3 

7342.0 
1.7 
1.4 

0.7 

7340.4 
40. I 
39.8 
9.4 
9.1 

7338.8 
8.5 
8.2 
7.8 
7.5 

7337.2 
6.9 
6.6 
6.2 
5.9 

7335.6 
5.3 
4.9 
4.6 
4.2 

7333.9 

3.3 
2. 9 
2.6 

7332.3 

I. 6 
1.3 
0' 9 

I. 0 

3.6 

2.0 

7330.6 

9187. o 
6. G 
6.2 
5.9 
5.5 

4. 7 
4.4 
4.0 
3.7 

9183.3 
2.9 
2.5 

1.7 

0.9 
0.5 
80. 2 
79.8 

9'79.4 
9.0 
8.6 
8.3 
7.9 

9177.5 
-7. I 
6.7 
6.3 
5.9 

9175.5 
5. I 
4.7 
4.3 
3.9 

9173.5 
3. I 
2.7 
2.3 
1.9 

9171.5 

0.7 
70.3 
69.9 

9169.5 
9. I 
8.7 
8.2 
7.8 

9167.4 . 7.0 
6.6 
6. I 
5.7 

9165.3 
4.9 
-4. 5 
4. I 
3.7 

9185. I 

2. I 

9181.3 

I. I 

9163.3 
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l a h e  of I'I 

Meters. 
30.719 

9 
9 
9 
9 

30.719 
9 
9 
9 

. 9  

30.719 
9 
'9 
20 
0 

30.720 
0 
0 
0 
0 

30.720 
0 

' 0  
0 
0 

30.720 
0 
0 
0 
0 

30.720 
0 
0 -  
0 
0 

30.720 
0 
0 
0 
0 

30.720 
0 
0 
0 
0 

30.720 
0 
0 
0 
0 

30.720 
0 
0' 
I 
I 

30.721 
I 
I 
I 
I 

30.721 

Latitude 8 O  to 9O-Meridional arcs. 

iums of seconds lor middle 
latitude. 

I - 
I 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 
IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 
25 
6 
7 
8 
9 

30 
I 
2 
3 
4 
35 
6 

i 
9 

40 
I 
2 
3 
4 
45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

AZefers. 

30.72 
61.44 
32.16 
122.88 
153.60 
184.32 

245.76 
276.48 

337.92 
368.64 

215.04 

307. 20 

399.36 
430.08 
460.80 
49'. 52 
522.24 
552.96 
583.68 

614.40 
645. 12 

675.84 
76.56 
737.28 

798.72 
829.44 

768. oc) 

860.16 
890.88 

921.60 
952.32 
983.04 

I 013.76 
I 044.48 

I 105.92 
I 136.64 
I 167.36 
I 198.08 

I 075.20 

I 228.80 
1259.52 
1290.24 
I 320.96 
351.68 
382.40 

443.84 
474.56 
505.28 

536.00 

413. 12 

566.72 
537.44 

I 628.16 
I 658.88 
I 689.60 
I 720.32 
1751.04 
I 781.76 
I 812.48 
I 843.20 

ICfiftYS. 

1843.15 
* '5 
. '5 
.16 
. 16 

1843.16 
. 16 
. 16 
.16 
.16 

1843.17 
* '7 
.I7 
. I 7  
* '7 

1843.17 
* 17 . 18 . 18 
- 1 8  

1843.18 
. r 8  
.18 
* 59 
* 19 

19 
.I9 
* 19 

. .I9 

1843.19 

1843.20 
.20 
.20 
.20 
.20 

1843.20 
.20 
.21 
* 21 
.21 

1843.21 
* 21 
* 21 
-22 
.22 

1843.22 
.22 
.22 
.22 
.22 

1843.23 
23 

* 23 
.23 
* 23 

* 24 
*24 
.24 
' 24 

1843.24 

1843.23 

~ u m s  of minutes for middle 
latitude. 

I 

I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 
3 
4 
15 
6 
7 
8 
9 

29 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 
3 
4 
45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 
- 

MttGYS. 

1 843.2 
3 686.3 
5 529.5 
7 372.6 
9 215.8 

11  058.9 
12 902. I 
14 745.3 
16 588.4 

18 431.6 

22 117. g 
23 961. I 

20 274.8 

25 804.3 
27 647.4 
29 490.6 
31 333.8 
33 177.0 
35 020.2 

36 863.3 
38 706.5 
40 549.7 
42 392.9 
44 236. I 
46 079.3 
47 922.5 

53 452.0 

55 295.2 
57 138.4 
58 981.6 
60 824.8 
62 668. o 
64 511.2 
66 354.4 
68 197.6 
70 040.8 
71 884.0 

73 727.2 
75 570.4 
77 413.6 
79 256.8 
81 loo. I 
82 943.3 
84 786.5 
86 629.7 
88 472.9 
go 316.2 

92 159.4 
94 002.6 
95 845.9 
97 689.1 
99 532.3 

IOI 375.6 
103 218.8 
105 062. o 
106 9 0 5 . 3  
108 748.5 
I IO 591.8 

;: 22: ; 

Latitude 8°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 
3 
4 

" 2  
7 
8 
-9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I1 00 
I2 00 

'3 00 
14 00 

I 5  
16 00 
I7 00 
18 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
24 00 
25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

.- 
A 

Meters. 

1837.4 
3 674.8 
5 512.2 
7 349.6 
9 187.0 

I I  024.4 
12 861.9 
14 699.3 
16 536.7 

18 374.1 
27 561.1 
36 748.2 
45 935.2 
55 122.3 
64 309.3 
73 496.4 

91 870.4 

1 1 0  244.5 
119 431.5 
128 618.5 
'37 805.5 
146 992.5 
156 179.5 
165 366.5 
I74 553.4 
'83 740.4 
192 927.4 

202 114.3 
2x1 301.3 
220 488 
330 730 
440 971 
551 209 
661 444 
771 675 
881 go1 

1 102 337 
I 212 546 
I 322 747 ' 432 940 
I 543 126 
I 653 302 
I 763 469 
I 873 626 
1983 771 
2 093 go4 

2 2 q  024 
2 314 131 
2 424 225 
2 534 305 
2 644 370 
2 754 420 
2 864 454 
2 974 470 
3 084 468 
3 194449 
3 304 41 1 

82 683.4 

IO1 057.5 

992 122 

Y 

MCtGYS. 

0. I 
0.3 
0.6 
0.9 
1.3 
I. 8 
2.4 
3.0 

3.7 

14.9 
23.2 
33. 5 
45.6 
59.5 
75.3 
93.0 

112.5 

'33.9 

182.2 
209.2 

. 238.0 
268.7 
30'. 3 
335.7 
371.9 
410.0 

450.0 
491.9 

8.4 

157.J 

536 
I 205 
2 142 
3 347 
4 820 
6 561 
8 569 
10 845 

13 389 
16 200 
19 279 
22 626 
26 240 
30 123 
34 274 
38 692 
43 378 
48 330 

53 548 
59 034 
6q 789 
70 811 
77 101 

83 658 
P 482 
97 573 

l a )  932 
112 558 
120451 I 
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152.72 
.71  
. 7 1  
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183.27 
.26 
. 2 5  

Lat. 

- 
O I  

9 0 0  
I 
2 

3 
4 

9 05 
6 
7 
8 
9 

9 IO 
11 
12 

13 
14 

9 15 
16 
17 
18 
I9 

9 20 
21 

. 22 
23 
24 

9 25 
26 
27 
28 
29 

9 30 
3' 
32 
33 
34 

9 35 
36 
37 
38 
39 

9 40 
41 
42 
43 
44 

9 45 
46 
47 
48 
49 

9 50 
5 1  
52 
53 
54 

9 55 
56 
57 
58 

9 2  
- 

.70  

.69 
152.68 

.68 

.67 

.66 

.66 

152.65 
.64 
.64 
.63 
.62 

.61 

.60 

.59 

.59 

152.61 

61. og 
*og 
.OS 
.OS 
.OS 

61.07 
.07  
* 07 
* 07 
.06 

61.06 
.06 

.os 

.os 
61.04 

* 04 
.04 
.04 
.03 

61.03 
03 

, .os 

.02 

. 02  

. 0 2  

61.01 . 01 
. 01 
. 01  
.00 

61.00 

0.99 
* 99 
99 

60.98 

I .  00 

* 98 
* 98 
* 98 
* 97 

60.97 
* 97 
* 96 
' 96 
.96 

60.95 
.95 
.35 
.95 
* 94 

60.94 
94 

* 93 
-93  
.93 

60.92 
.92 
.92 
.92 
.91 

60. g1 
- 

.24 

.23 
183.22 

. 2 1  

. 2 1  

. 20  

.19 

183.18 
. 17 . 16 
. 15 
. 15 

.13 
183.'14 

.I2 

. I 1  

.IO 

- 
3" 

152.58 
.57  
-57 
.56 
. 5 5  

122.18 
. I 7  
. I 7  
.16 
.16 

122.15 

f '4 
' '4 
* '3 . . I3 

122. I2 
. I 1  
. I 1  
.IO 
. IO 

122. 09 
.OS 
.OS 
* 07 
. 0 7  

122.06 
05 

* 05 
.04 
.04 

122.03 
.02 
. 0 2  
* 01 
. 0 1  

122.00 

1.99 
* 99 
98 

.98 
121.97 

e96 
e96 
* 95 
-95 

121.94 
* 93 
93 

-92  
.92 

121.g1 
e 9 0  
.90 
* 89 
.89 

87 
* 87 
.86 
.86 

121.85  

121. 88 

* 84 
.84 
.83 
* 83 

121.82 - 

183.09 
.OS 
.07 
.07 
.06 

Latitude 9O to IoO-Arcs of the parallel in meters. 

152.54 
e54 
.53 
. 5 2  
. 5 2  

152.51 
. S O  
-49 
e49 
a48 

152: 47 
.46 
.45 
.45 
e 4 4  

152.43 
.42 
:42 
.41 
.40 

183.05 

.03 

183.01 
3.00 
2.99 
e98 
-97 

182.96 
.96 
.95 
.94 
.93 

182.92 
.91 
.90 
.89 
.88 

.04 

.03 

.02 

152.33 
.39 
.38 
a37 
.37 

152.36 
.35 
.34 
.34 
.33 

182.87 
.86 
.85 
-8s 
.84 

182.83 
.82 
. S I  

.79 
152.32 

a31 
.30 
'30 
.29 

152.28 

182.78 
. 7 7  
.76 
'75  
.74 

182.73 

213.81 
.So 
.79 
' 78 
. 7 7  

213.76 
.75 
.74 
.73 
. 7 2  

213.71 
* 70 
.69 
.68 
.67 

213: 66 
.65 
.64 
* 63 
.62 

213..61 
.60 
.59 
.58 
.57 

213.56 
* 5.5 
.54 
.53 
. 5 2  

. S O  
49 

.48 
* 47 

213.46 
.44 
43 
42 

* 41 

213.40 
39 

* 38 
.37 
.36 

213.35 
.34 
.33 
4 32 
. 3 '  

213.30 
29 
.28 
* 27 
.26 

213. 25 
.23 

213.51 

. 2 2  

. 2 1  

.20 
213.19 
_c_ 

8,' 9" 

274.90 
.89 
.87 
.86 
* 85 

274.83 
.82 
.81 
,So 
* 78 

274.77 
* 76 
.74 
.73 

72 
274.70 

.69 

.68 
* 67 
.65 

274.64 
.63 
.61 
.60 
. 5 9  

274.57 
.56 
. 5 5  
.54 
* 52 

274.51 
50  

.48 

.47 
46 

274.44 
' 43 
.42 
.41  
* 39 

274.38 
.37 
' 35 
* 34 
.32 

274.31 
.30 
.28 
* 27 
. 2 5  

274.24 
.23 

. 18 
274.17 

.16 
* I4 
* '3 

274. I O  

. 2 1  

.20 

. I 1  

- 

1' 

1832.7 
2.6 
2 .5  
2.4 
2.3 

1832.2 
2. I 
2. I 
2.0 
1.9 

1831.8 
I .  7 
I .  6 
1 .5  
1 .5  

1831.4 
1.3 
I .  2 
I .  I 
I .  0 

1830.9 
0 . 8  
0. 7 
0 . 7  
0.6 

1830.5 
0 .4  
0.3 
0.3 

1830. I 
30. o 
29.9 
9.8 
9.7 

1829.6 
9.6 
9.5 
9.4 
9.3 

1829.2 
9. I 
9.0 
8.9 
8.8 

1828.7 
8.6 
8.5 
8.5 
8.4 

1828.3 
8.2 
8. I 
8.0 
7.9 

1827.8 
7.7 
7.6 
7.5 
7.4 

1827.3 

0. 2 

a' 

3665.3 
5.  1 
5 . 0  
4.8 
4. 7 

3664. 5 
4.3 
4. 1 
4.0 

3663.6 
3.4 
3.3 
3. I 
3.0 

3662.8 
2.6 
2.4 
2.3 

3661.9 
1.7 
1 . 5  
1.4 

3661. o 
0 . 8  
0.6 
0.5 
0.3 

3660. I 
53.9 
9.7 
9.6 
9.4 

3659.2 
9.0 
8.9 
8. 7 
8.6 

3658.4 
8.2 
8. o 
7.8 
7.6 

3657.4 

6.9 
6. 7 

3656.5 
6.3 
6. I 
6.0 
5.8 

3655.6 
5.4 
5 . 2  
5. I 
4.9 

3654.7 

3.8 

2. I 

I .  2 

7. 2 
7 . 0  

3) 

5498.0 
7.7 
7 .5  
7. 2 
7.0 

5496.7 
6.4 
6. 2 
5.9 
5 . 7  

5495.4 
5. I 
4.9 
4.6 
4.4 

5494. I 
3.8 
3.6 
3.3 
3. I 

5492.8 
2 . 5  
2.3 

I .  8 
549'. 5 

0.7  
0.5 

5490.2 
89.9 
9. 7 
9 .4  
9- 2 

5488.9 
8.6 
8 . 3  
8. I 
7.8 

5487.5 
7. 2 
7.0  
6.7 
6.5 

5486.2 
5.9 
5.6 
5 . 1  
5. I 

5484.8 
4.5 
4.2 
4.0 
3.7 

5483.4 
3. I 
2.8 
2.6 
2.3 

5482. o 

2 . 0  

I .  2 
1 . 0  

4/ 

7330. 
30.3 
29.9 
9.6 
9. 2 

7328.9 
8.6 
8.2 
7.9 
7.5 

7327- 2 
6.9 
6. 5 
6.2 
5.8 

7325.5 
5. 2 
4.8 
4.5 
4. I 

7323.8 
3.4 
3.1 
2.7 
2.4 

1.7 
1.3 

0.6 

7320.3 
'9.9 
9.6 
9.2 
8.9 

7318.5 
8. I 

7.8 
7.4 
9- I 

7316.7 
6. 3 
6. o 
5.6 
5.3 

7314.9 
4.5 
4. 2 
3.8 
3.5 

7313. I 
2. 7 
2.3 

1.6 

0 . 8  
0 . 5  

09.8 
7309.4 

7322.0 

I .  0 

2.0 

7311.2 

IO. I 

5' 

9'63.3 
2.9 
2. 4 

1 . 5  

91G1. I 
0 .7  

2.0 

60.3 
59.8 
9.4 

9159- 0 
8.6 
8.2 
7.7 
7.3 

9'56.9 
6.5 
6. a 
5.6 
5. I 

9'54.7 

3.4 
2 . 9  

9152.5 

I. c 

0. 7 

9150.3 
49. s 
9.4 
9. c 
8.5 

9148. I 
7.7 
7 . 9  
6. E 
6. j 

9145. s 
5 . 4  
5. C 
4.5 
4. I 

9143.6 
3. I 
2.7 

I. E 

0. z 
40.4 
39.5 
9.5 

9139. c 
8.5 
8. I 

7. t 
7.1 

9136.7 

4. 3. i 

2. I 

1 . 2  

2. i 

9141.2 

--.- 
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Lat. 

O I  

9 0 0  

3 
4 

9 05 
6 
7 
8 
9 

9 10 

'3 
I4 

I 
2 

I 1  
I2 

2 
17 
18 
19 

9 20 

23 
24 

21 
22 

2 
27 
28 
29 

9 30 
31 
32 
33 
34 

9 35 
36 
37 
38 
39 

9 40 
41 
42 
43 
44 

9 45 
46 
47 
48 
49 

9 50 
51  
52 
53 
54 

9 5 5  
56 
57 
58 

9 2 2  
- 

Talue of I 

Mefers. 
30.721 

I 
I 
I 
I 

30.721 
I 
I 
I 
I 

30.721 
I 
I 
I 
1 

30.721 
I 
I 
I 
I 

30.721 
I 
I 
I 
I 

30.721 
I 
2 
2 
2 

30.722 
2 
2 
2 
2 

30.722 
2 
2 
2 
2 

30.722 
2 
2 
2 
2 

30.722 
2 
2 
2 
2 

30.722 
2 
2 
2 
2 

30.722 
2 
2 
2 
2 

30.723 

Latitude 9O to Ioo-Meridional arcs. 

Sums of seconds for middle 
latitude. Value of H 

/ I  

I 
2 

3 
4 

2 
7 
8 
9 

I O  
1 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 
35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

2 
7 
8 
9 

60 

II 
A1efei.s. 

30.72 
6 1 . 4  
92.16 

122.89 

184.33 
215.05 
245. 77 
276.49 

337.94 
36s. 66 

153.61 

307.22 

399.38 
430. I O  

460.82 
491- 55 
522.27 
552.99 
583.71, 

614.43 
645. ' 5  
675.88 
706.60 
737.32 
768. 04 
798.76 
829.48 
'860.21 
890.93 

921.65 
952.37 
983.09 

I 013.81 
I 044.53 
I 075.26 
I 105.98 
I 136.70 
I 167.42 

I 228.86 
1 259.59 

I 321.03 
1 35'. 75 
1382.47 
I 413.19 
1 443.92 
I 474.64 
1 505.36 

1 198. I4 

1290.31 

I 536.08 
I 5 6 6 . h  
I 597.52 
I 628.25 
1658.97 
I 689.69 

1 751.13 
I 781.85 
I 812.58 
I 843.30 

1720 .41  

Metes. 
1843.24 

. 2 5  
* 25 
* 25 
. 2 5  

1843.25 
. 2 5  
.26 
.26 
.26 

1843.26 
.26 
.26 
' 27 
* 27 

IS43.27 
' 27 
. 2 7  
.28 
.28 

1843.28 
.28 
.28 
.28 
.29 

* 29 
.29 
* 29 
* 29 

1843.30 
* 30 
30 

* 30 
* 30 

.3' 
e31 
* 3' 
* 3' 

1843.29 

1843.31 

1843.31 
* 32 
.32 
. 32  
* 32 

1843.32 
* 33 
.33 
* 33 
* 33 

1843.33 
* 33 
.34 
.'34 
.34 

1843.34 
.34 
* 35 
* 3s 
* 35 

1843.35 

Sums of minutes for middlc 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

2 0  
1 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Meters. 

I 843.2 
3 686.5 
5 529.7 
7 373.0 
9 216.2 

I I  059.5 
I2 902 .8  
14 746.0 
16 589.3 

18 432.5 
20 275.8 
22 119. I 
23 962.3 
25 805.6 
27 648.9 
29 492. I 
3' 335.4 
33 178.7 
35 022.0 

36 865.3 
38 708.5 
40 551.8 
42 395. I 
4 4  238.4 
46 081.7 
47 925.0 
49 768.3 

53 6xx*i 454. 

$ %: : 
55 298. I 
57 141.4 

62 671.3 
64 514.6 
66 357.9 

70 044.6 
71 887.9 

73 731.2 
75 574.5 
77 417,8 
79 261. I 
81 104.5 
82 947.8 

68 201.2 

84 791. I 
86 634.4 
88 477.8 
go 321. I 

92 164.4 
94 007.7 
95 851.1 
97 694.4 
99.537.8 

IOI 381. I 
103 224.4 
105 067.8 
106911. I 
108 754.4 
IIO 597.8 

- 
Latitude go-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

* 25 
30 
35 
40 
45 

I 50 
55 

3 -  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
XI 00 
I2 00 
'3 00 
I4  - 
' 5  00 
16 00 
'7 oo 
I 8  00 
'9 00 

20 00 
21 00 
22 00 
23 - 
2 4 0 0  
25 00 
26 00 
27 00 
28 MI 
29 00 
30 00 

x 

Me#ers. 

I 832.6 
3 665. 3 
5 498.0 
7 330.6 
9 163.3 

10 995.9 
12 828.6 
14 661.2 
16 493.9 

18 326.5 
27 489.8 
36 653.1 
45 816.4 
54 979.6 
64 142.9 
73 306.2 
82 469.4 
9' 632.7 

1- 795.9 

I09 959.2 
119 122.4 
128 285.6 
137 448.9 
146 612. I 
155 775.3 
164 938.5 
I74 101.7 
183 264.8 
192 428. o 

201 591.2 
210 754.3 
219 917 
329 874 
439 828 
543 779 
659 726 
769 668 
879 604 
989 534 

1 og9 456 
I 209 370 
I 319 275 
I429 171 
I 539 055 
I G48 928 
I 758 789 
I 868 637 
I 978 471 
2 088 269 

2 1 9 8 9 3  

2 417 650 
2 527 402 
2 637 136 
2 746 848 
2 856 541 
2 966 213 
3 075 S62 
3 185 488 
3 295 ogr 

2 307 880 

Y 

Meters. 

0. 2 

0.4 
0.7 

1.5 

2.7 
3.4 

4.2 
9.4 

16.7 
26. I 

37.5 
51. I 
66.7 
84.4 

104.2 
126. I 

150. I 
176.2 
204.3 
234.6 
266.9 
301.3 
337.8 
376,3 
417.0 
459.7 

504.5 
551.4 
600 

I 35' 
2 402 

3 753 
5 404 
7 355 
9 607 

12 158 

15 010 
18 162 
21 614 
25 367 
29 419 
3 770 

43 374 
48 626 
54 178 

60 029 
66 180 
72 631 
79 382 
86 433 
93 783 

log 381 
117 629 
,126 177 
135 024 

I. 0 

2 . 0  

3 d 422 

IO1 432 



1826.9 
6.8 

2: b 
6.5 

3653.7 
3.5 
3.3 
3. 2 
3.0 

. I 7  

.16 
82.15 

.53 

. 5 2  
212.51 

UNITED STATES COAST ATID QEODETIU SURVEY. 

Latitude roo to I IO-AICS of the parallel in meters. 
- 

Lat. 

- 
O I  

10 oc 
1 

4 
IO 0: 

t 
7 
E 
s 

10 IC 
I1 
I 2  

13 
14 

10 15 
I t  
17 
I8 
19 

I O  20 
21 
22 

23 
24 

IO 25 
26 
27 
28 
29 

IO 30 
31 
32 
33 
34 

10 35 
36 
37 
38 
39 

IO 40 
41 
42 
43 
44 

10 45 
46 
47 
48 
49 

IO 50 
51 
52 
53 
54 

10 55 
56 
57 
58 
59 

IO 60 
- 

- 

1 

60.91 
.91 
.9( 
.9( 
.9( 

6 0 . 8 ~  
.8i 
.85 
.85 
.8t 

60.81 
.8t 
. 8 j  
. 8 j  
.8 j  

6O.8t 
.8t  
.8C 
.8C 
85 

60.85 
* 85 
* 84 
84 
84 

60.83 
* 83 
g3 

* 83 
.82 

60.82 
.82 - 81 
.81 
.80 

50.80 
.so 
* 79 
79 
78 

50.78 
78 
77 
77 

* 77 
50.76 

.76 
* 76 
.76 
* 75 
75 

* 75 
f 74 
74 

f 74 

io. 73 
.73 
* 73 
73 
72 

io. 72 
- 

1 2 1 . 8  
.8. 
.8.  
.& 
.8( 

121.7'  

' 71 

.7: 

.7: 

121.7( 
.7! 
. 7! 
* 71 
f 71 

121.7: 
. 7: 
.7: 
.71 
. ? I  

121.7c 
.65 
.65 
.6E 
. 6 j  

121.65 
.6t  
.6s 
.64 
64 

121.62 
.62 
.62 
.61 
.61 

I21 sd 
. 59  
' 59 
58 

' 58 

121.57 
e 5 6  
.56 
* 55 
54 

121.53 
* 53 
52 

f SI 
.SI 

(21.50 
.49 
.49 
.48 
-47 

.46 
45 

- 4 4  
-44 

121.43 

(21.47 

__ 

182.73 
* 72 
: 71 

. 7 0  
182.69 

.68 

.67 

.66 
65 

* 63 
182.64 

.62 

.61 

.6O 
182.59 

58 
.57 
.57 
.56 

182.55 
.54 
* 53 
.52 
. S I  

182.50 
* 49 
.48 
47 

.46 

182.45 
.44 
* 43 
.42 
a41 

182.40 
.39 
* 38 
* 37 
* 36 

~82.35 
* 34 
f 33 
* 32 
.3 '  

~82.30 
* 29 
.28 
. 2 7  
.26 

182.25 
.24 
23 

.22  

. 2 1  

9136.7 
6. 2 
5.8 
5. 3 
4.9 

9'34.4 
3.9 
3.4 
3.0 
2. 5 

9132.0 
1.5 
0.6 

30. I 
9129.6 

9. I 
8. 7 
8. 2 
7.8 

9127.3 
6.8 
6.3 
5.8 
5.3 

9124.8 
4.3 
3.8 
3.4 
2. 3 

1.9 
1.4 
0 .9  

20.4 

9119.9 
9.4 
8.9 
8.5 
8. o 

9117.5 
7 . 0  
6.5 
6.0 
5 . 5  

g115.0 
4.'5 
4.0 
3.5 
3.0 

91 12.5 

1 . 5  
0 .9  

10.4 

9 w . 9  
9.4 
8.9 
8.4 
7.9 

9'07.4 

1.0 

9122.4 

2 . 0  

30.4' 
* 4' 
.4' 
.4! 
* 41 

30.41 
.4! 
* 4! 
.4r 
.4. 

3 0 . 4  
.4r 
* 4  
.4: 
* 4: 

30.4: 
.4: 
* 4: 
.4: 
.4: 

30.4: 
.4: 
.4: 
.4 i  
.4 i  

30.4: 
-41 
* 41 
-41 
.41 

50.41 
.4I 
* 41 
* 4c 
.4c 

P. 40 
.4c 
.4a 
-39 
.39 

10.39 
.39 
* 39 
.38 
* 38 

io. 38 
38 
38 
37 

-37 

80.37 
37 
37 

-37 
.37 

0.37 
36 

.36 
36 

* 36 
0.36 

91.37 
.36 
.3t  
* 35 
.35 

9'.  34 
* 34 
* 33 
.33 
33 

91.3' 
3 2  
3' 

.31 
30 

9'. 3c 
* 29 
* 29 
.28 
.2a 

91.27 
27 

.26 

.26 
25 

91.25  
e 2 4  
.24 
23 

* 23 

91.22 
.22  
. 2 I  
. P I  
. 2 0  

)1 .20  - 19 
. '9 
.18 
.18 

?I. 17 

.16 
'5 

)I .  '5 
. I4 
* '4 
* 13 - 13 

: :E 

) I .  I2 . I2 
. I 1  . I 1  
. I O  

11. I O  
* 09 
.og 
.08 
.08 

11.07 
- 

213.19 
. I8  
. I 7  . 16 
. 15 

213.13 
. I2 
. I 1  
. I O  

. 09  

213.08 
.07 
.06 
e 0 5  

.04 
213.02 

3.00 
2.99 

. O I  

' 98 

.96 
212.97 

.95 

.94 
* 93 

212.91 
e 9 0  
.89 
.88 
.87 

212.86 
e85 
84 

.82  

.81 
212.80 

* 79 
.78 
.76 
.75 

212.74 
.73 
.72  
. l o  
* 69 

212.68 
.67 
.66 
.64 
* 63 

212.62 
.61 
.60 
59 

.58 

152.28 
. 2 7  
.26 
.26 
.25 

152.24 
* 23 
. 2 2  
. 2 2  
. 2 1  

152.20  

* '9 . 18 . 18 
* I7  

152. 16 
. 15 
* 14 
. I4 
. 13 

152.12 
. I 1  
. 1 0  
* I O  

.og 
152.08 

.07 

.06 

.06 

.os 

152.04 
.03 
.02  
. 0 2  
. 01  

152.00 

1.99 
.98 
98 

.97 

151.96 
* 95 
.94 
* 93 
'92 

rg1.91 
* 91 
.90 
.89 
* 88 

[ S I .  87 
.86 
.85 
.85 
' 84 

151.83 
.82 
.SI 
.81 
.80 

'51.79 

5482. o 
1. 7 
1.4 

0.9 
5480.6 

0.3 
80. o 
79.8 
9. 5 

5479.2 
8 .9  
8. 6 
8.4 
8. I 

5477.8 
7. 5 
7. * 
7 . 0  
6. 7 

5476.4 
6. I 
5.8 
5.5 
5.2 

5474.9 
4.6 
4.3 
4.0 
3.7 

5473.4 
3. I 
2.8 
2.6 
2.3 

5472.0 
I. 7 
1.4 

0.8 

5470.5 
70. 2 
69.9 
9.6 
9.3 

5469.0 
8.7 
8.4 
8. I 
7 .8  

5467.5 

I .  2 

I .  I 

7. 2 :: 8 
6.3 

5466. o 
5.7 
5.4 
5.0 
4. 7 

5464.4 

7 3 9 4  
9.0 
8.6 
8.3 
7.9 

7301.5 
7. I 
6. 7 
6.4 
6. o 

7305.6 
5.2 
4.8 
4.5 
4. 1 

7303.7 
3. 3 
2. 9 
2.6 

7301.8 
I. 4 

0.7 
300.3 

7299.9 
9. 5 
9. 1 
8.7 
8.3 

7297.9 
7.5 
7. I 
6.7 
6.3 

7295.9 
5.5 
5. 1 
4.8 
4.4 

7294.0 
3.6 
3.2 
2.8 
2.4 

I. 6 

0.8 
0.4 

89.6 
9. 2 
8. 7 
8.3 

7287.9 
7.5 
7- I 
6- 7 
6.3 

7285.9 

2. 2 

I .  0 

7292.0 

I. 2 

7290.0 

6.3 
6. 2 2.4 

2. 3 
2. I 

365'. 9 
1.7 
J .  5 
1.3 
I .  I 

3650.9 
0. 7 
0. 5 
0.3 
50. 1 

3649.9 
9.7 
9.5 
9.4 
9. 2 

3649.0 
8.8 
8.6 
8.4 
8. 2 

3648. o 
7.8 
7.6 
7.4 
7.2 

3647.0 
6.8 
6.6 
6.4 
6.2 

3646. o 
5.8 
5.6 
5.4 
5.2 

3645.0 
4.8 
4.6 

3644.0 
3.8 
3.6 
3.4 
3.2 

364.1.0 

4.4 
4. 2 

- -  

6. I 
6. o 

1825. g 
5.8 
5. 7 
5.7 
5.6 

1825.5 
5.4 
5.3 
5 . 2  
5 .  1 

1825. o 
4.9 
4.8 
4.7 
4.6 

1824.5 
4.4 
4.3 
4.2 
4. 1 

1824. o 
3.9 

3. 7 

1823.5 
3.4 
3. 3 
3. 2 
3. I 

1823.0 
2.9 
2.8 
2. 7 
2.6 

1822.5 
2.4 
2.3 

3.8 

3.6 

2. 2 
2. I 

1822. o 
1.9 
I .  8 
1.7 
I. 6 

1821.5 
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Lat. 

o /  

IO 00 
I 
2 

3 
4 

I O  05 
6 
7 
8 
9 

I O  I O  
I 
2 
3 
4 

10 15 
6 
7 
8 
9 

I O  20 
I 
2 
3 
4 

10 25 
6 
7 
8 
9 

IO 30 

3 
4 

'0 35 
6 
7 
8 
9 

IO 40 

3 
4 

10 45 
6 
7 
8 
9 

I O  50 

I 
2 

I 
2 

I 
2 
3 
4 

10 55 
6 
7 
8 
9 

I O  60 

Value of 1'1 

&Lefer$. 
30.723 

3 
3 
3 
3 

30.723 
3 
3 
3 
3 

30.723 
3 
3 
3 
3 

30* '7 
3 
3 
3 

30.723 
3 
3 
3 
3 

30.723 
3 
3 
3 
3 

30.723 
3 
4 
4 
4 

30.724 
4 
4 
4 
4 

30.724 
4 
4 
4 
4 

30.724 
4 
4 
4 
4 

30.724 
4 
4 
4 '  
4 

30.724 
4 
4 
4 
4 

30.724 

Latitude IO' to I 1'-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 
3 
4 

g 
7 
8 
9 

10 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

I 
2 

42 
7 
8 
9 

50 

3 
4 

I 
2 

5% 
7 
8 
9 

60 

Afifers. 

30.72 
61.45 
92.17 

122.89 
153.62 
184.34 
215.06 
245.79 
276.5 I 

307.23 
337.96 
368.68 
399.41 
430. '3 
460.85 
491.58 
522.30 
553.02 
583.75 

614.47 
645.19 
675.92 
706.64 
737.36 
768.09 
798.81 
829.53 
860.26 
890.98 

921.70 
95'. 43 
.gs;. I j 

I 01 j. S7 
I 044.60 

I 075.32 
I I O ( J . O ~  

I 136.77 
I 167.49 
I I9Q.2'  

I 22Q.94 
I 259.66 
I 290.39 
I 321.11 
I 351.83 
I 382.5B 
I 413.28 
1444.00 
I 474.73 
1 505.45 

I 536, '7 
I 566.90 
1597.62 
I 628.34 
I 659.07 
1 689.79 
I 720.51 
I 751.24 
I 781.96 
I 812.69 
1843.41 

Meters. 
1843.35 

.35 
a 35 
.36 
* 36 

1843.36 
' 36 
* 36 
,37 
.37 

1843.37 
* 37 
* 37 
.38 
f 38 

1843.38 
.38 
.38 
* 39 
.39 

1843.39 
* 39 
39 

.40 

.40 

* 40 
.40 . .4r 
.4r 

1843.40 

1843.41 
.4r 
* 41 
.41 
.42 

* 42 
.42 
* 42 
.43 

1843.42 

1 s43.43 
.43 
.43 
* 43 
.44 

'44 
.44 
.41 
.45 

1843.45 
* 45 
.45 
.45 
.46 

I 843.46 
.46 
,46 
46 

. 4 7  
'843.47 

IS.lj.44 

- 
Sums of minutes for middl, 

latitude. 

/ 

1 
2 
3 
4 

8 
7 
8 
9 

10 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

4i z 
9 

50 

3 
4 

I 
2 

3 
7 a 
9 
bo 

Mtfem. 

I 843.4 
3 686.7 
5 530. I 
7 373.4 
9 ZIG. 8 

1 1  060. I 
12 903.5 
I4 746.9 
16 590.2 

18 433.6 

22 120.4 
23 963.7 
25 807.1 

27 650.5 
29 493.9 
31 337.3 
33 180.7 
35 024.0 

36 867.4 
38 710.8 
40 554.2 
42 397.6 
44 241.0 
46 084:4 
47 937.8 
49 771.2 
51 614.6 
53 458.0 

55 301.4 
57 144.8 
58 988.2 
60 831.6 
62 675. o 
64 518.5 
66 361.9 
68 205.3 
70 048.7 
71 892.2 

73 735.6 
75 579.0 
77 422.4 
79 265.9 
81 109.3 

82 952.7 
84 796.2 
86 639.6 
88 483. 1 

90 326.5 

92 170.0 
94 013.4 
95 856.9 
97 700.3 
99 543.8 
IO1 387.2 
103 230.7 

' 106 917.6 
108 761. I 

20 277.0 

IO5 074. I 

I 1 0  604.5 

Latitude loo-Co-ordinates of curvature. 

Longitude 

' I  

0 1  
2 
3 
4 

0 5  
G 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55. 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
I2 00 
13 00 
14 00 
'5 00 
16 00 

17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
26: 00 
29 00 
30 00 

., 
A 

Afiters. -. 

I 827.3 
3 654.7 
5 482. o 
7 309.4 
9 136.7 

10 9G4. I 
12 791.4 
14 618.7 
16 446. I 

18 273.4 
27 410.2 
36 546.9 
45 683.6 
54 820.3 
63 957.0 
73 og3.7 
82 230.4 
91 367.1 

100 503.8 

log 640.5 
I 18 777.2 
127 913.9 
137 050.5 
146 187.2 

I55 323.8 
164 460.5 
I73 597. I 
182 733.7 
191 870.3 

201 006.9 

219 ?so 
328 917 
438 552 
548 182 
657 808 
767 427 
877 040 
986 644 

210 143. 5 

I 096 239 
I 205 824 
I 315 398 
I 424 960 
I534509 
1644044 
1 753 564 
I 863 067 
1 972 554 
2 082 022 

2 191 471 

5 g :z 
2 SI9 694 
2 629 057 
2 738 395 
2 847 709 
2 956 996 
3 066 256 
3 175 488 
3 284 690 

Y 

0. 2 
0.4 
0. 7 

1. 7 
2 . 3  
3.0 
3.7 

4.6 
IO. 4 
18.5 
28.8 
41.5 
56.5 
73.8 
93.5 

. 115.4 

139.6 

166. I 
195.0 
226. I 
259.6 
295.4 
333.4 
373.8 
416.5 
461.5 
508.8 

558.4 
610.3 
665 

. I  495 
2 658 

4 I54 
5 981 
8 140 

IO 632 
I3 457 

16 614 

23 922 
28 075 
32 560 
37 375 
42 522 
48 002 
53 8x5 
59 962 

66 440 
73 246 
80 385 
87 855 
95 658 

I .  2 

20 IO2 

103 792 
112 256 

130 180 
I21 053 

I39 639 
I49 428 

18?64--hT0. 6-5 
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121.43 
* 42 
* 42 
.41 
.40 

121.39 
.39 
.38 
.37 
a37 

121.36 
* 35 
.35 
.34 
.33 

121.  32 
* 32 
.31 

. -30 
* 30 

121.29 
.28  
. 2 s  

. 27  

.26 
121.25 

.25 

.24 

.23 

.23 

121.22 
. 2 1  
.2I 
. 2 0  

. '9 
121. 1g 

. 18 

. I 7  

.16 

. 16 

121.15 
. I 4  
. I 4  

13 
.I2 

121. I 1  
. I 1  
.IO 
09 
.og 

121.08 

. 0 7  

.06 

.06 

.os 
121.04 

.03 

.02  

. 0 2  . 01 
121.00 

Latitude I I O  to rz0-Arcs of the parallel in meters. 

182.15 
* 14 
. 13 . I2 
. I 1  

182. IO 
*og 
.08 
.07 
.06 

182.05 
f 04 
* 03 . 01 

2 . 0 0  

181.99 
.98 
.97 
.96 
* 95 

181.94 
* 93 
.92 
* 91 
* 90 

181.89 
.88 
.87 
* 85 
.84 

151.53 i 181.83 
. 5 2  ; .82 
. S I  ; .8r 
.SO ' .80 
.49 i .79 

.48 - 7 7  

.46 1 . 7 5  
a45 1 .74 

151.44  ' 181.73 
.43 I . 7 2  
.42 I . 7 1  
.41 i .69 
.40 ! -68 

151.48 , 181.78 

.47 j .76 

I 

151.39 I 181.67 
.66 ::E 1 .65 

. 3?  '$4 

151.35 181.62 :I: I ::I 

I 

212.51 

.so 

.49 

.47 

.46 
212.45 

.44 

.43 

.41 

.40 

212.39 
.38 
.36 
.35 
.34 

212.32 
.3I . j o  
' 29 
. 2 7  

212.26 
. 2 5  
.24 
. 2 2  
. 2 1  

212.20 

* 19 
. 18 . 16 
. '5 

212.14 
* 13 

eo9 
212.07 

.06 

.os 

.04 

. I 1  

. IO 

.02 

212.01 
2 . 0 0  

1.99 
* 97 
* 96 

211.95 
.94 
.93 
.91 
* 90 

211.89 
.88 
.86 
.85 
.84 

21 I .  82 
.81 

I .so  
.79 
. 7 7  

211.76 

8// 

242.86 
' 85 
.83 
.82 
.SI  

242.79 
.78 
' 77 
.76 
* 74 

242.73 
. 7 2  
. 7 0  
.69 
.67 

.65 
' 63 

242.66 

.62 

. Go 

242.59 
.58 
' 56 
. 5 5  
.53 

242.52 
. 5 '  
* 49 
.48 
.46 

242.45 
' 44 
.42 
' 41 
.39 

242.38 
' 36 
.35 
.33 
32 

242.30 
.29 
.27  
.26 
.24 

242.23 
. 2 2  
. 2 0  

. I 9  

. I 7  

242.16 
. I 5  
* '3 . I 2  
. I O  

242. og 
.s7 
.06 
so4 
.0.3 

242.01 

273.22 

' 19 
.18 
.16 

273. ' 5  
. 13 

.09 

273.07 
.os 
.04 

3 .  0 1  

272.99 
.97 
.96 
.94 
.93 

272.91 
.89 
.88 
.86 
.8j 

272.83 
. 8 I  
.80 

' .78 
. 7 7  

272.75  
' 73 
. 7 2  
' 70 
.69 

272.67 
' 65 
.64 
.62 
.61 

272.59 
.57 
. 5 6  
.54 
.53 

272.51 
.49 
' 48 
.46 
45 

272.43 
* 41 
.40 

.21 

. I2 . IO 

. 0 2  

.38 
' 36 

272.34 
.33 
a31 
' 29 

272.26 
. 2 a  

1' 

1821.5 
1.4 
1. 3 
I .  2 
I .  I 

lS21.0 
0 .9  
0. 8 
0. 7 
0.6 

1820.5  
0.4 
0. 3 
0. I 

2 0 . 0  

18x9. g 
9 .8  
9.7 
9.6 
9.5 

1819.4 
9. 3 
9.2 
9. I 
9.0 

1818.9 
8.8 
8. 7 
8.5 
8.4 

1818.3 
8.2 
8. I 
8.0 
7.9 

1817.8 
7.7 

7.5 
7.4 

1817.3 
7. 2 
7. I 

7.6 

2: E 
1816.7 

6.6 
6. 5 
6.4 
6.3 

1816.2 
6. I 
6 .0  
5.8 
5. 7 

1815.6 
5 . 5  

a/ 

3643.0 
2. 8 
2. G 
2.3 

3641.9 
1 . 7  
1 . 5  
I .  j 

2. I 

1 . 1  

jh40.9 
0. 7 
0. 5 
0. 3 

40. 1 

3639.3 
9. 7 
9. 5 
9. 2 
9.0 

3638.8 
8.6 
8.4 
8. I 
7.9 

3637.7 
7. 5 
7. 3 
7. I 
6.9 

3636.7 
6.5 
6.3 

5 . 8  
3635.6 

5 .4  
5.2 
4.9 
4.7 

6.0 

3634.5 

3.8 
3.6 

3633.4 
3. 2 
3.0 
2.8 
2.6 

3632.4 

1.9 
1.7 
1.4 

3631.2 

4.3 
4. I 

2.2 

1 . 0  
5.4 0.8 
5.3 0. 5 

-- 

8/  

5464.4 
4. I 
3.8 
3.5 
3. 2 

5462.9 
2.6 
2. 3 

1 . 7  

5461.4 

2.0 

I .  I 
0.8 
0.4 

Go. I 

5459.8 
9. 5 
9. 2 
8.8 
8. 5 

5458.2 
7.9 
7.6 
7.2 
6.9 

5456.6 
6.3 
6. o 
5.6 
5.3 

5455.0 
4.7 
4.4 
4.0 
3.7 

5453.4 
3. I 
2.8 
2.4 
2. I 

5451.8 
1.5 
0.8 
0.5  

5450.2 
49.9 
9. 5 
9. 2 
8.8 

I .  2 

5448.5 
8. 2 

7.9 
7. 5 
7 .2  

5446.9 
6.6 
6.2 
5.9 
5 . 5  

5445.2 
.- - 

4 '  

7285.9 
5 . 5  
5 .  I 
4. 7 
4. 3 

7283.9 
3. 5 
3. 1 
2.6  

7281.8 
1.4 

0. 5 
80. I 

7279.7 
9. 3 
8.9 
8.4 
8.0 

7277.6 
7.2 
6 .8  
6.3 
5.9 

7275.5 
5. 1 
4.7 
4.2 
3.8 

2. 2 

I .  0 

7273.4 
3.0 
2 . 5  

I .  6 

0.8 
70.4 
69.9 
9.5 

7269. I 
8. 7 
8. 2 

7.8 
7.3 

7266.9 
6.5 
6.0 
5 .6  
5. 1 

7264.7 
4 .3  
3.8 
3.4 
2.9 

7262.5 

I .  6 

0 . 7  
7260.3 

2. I 

7271. 2 

2. I 

I. 2 

5! 

9107.4 
6.9 
6.4 
5 . 8  
5.3 

9104.8 
4.3 
3 . 8  
3.  3 
2.8 

9102.3 
I .  8 

0. 7 

9099.6 
9. I 
8.6 
8.0 
7.5 

9097.0 
6.5 
6.0 
5.4 
4.9 

9094.4 
3.9 
3.3 
2.8 

I .  2 

1 0 0 .  I 

2.2 

9091 * 7 

0.6 
90. I 

I .  2 

89.5 
9089.0 

8.5 
7.9 
7.4 
6.8 

9086.3 
5.8 
5 .  2 
4.7 
4.1 

9083.6 
3. I 
2 .5  

1 . 4  

9080. 4 
80.3 
79. E 
9. 2 
8. 7 

9078.1 
7.5 
7- c 
6.4 
5 . 5  

9015.2 

2. c 

-- 
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Sums of seconds for middle 
latitude. 

Lat. 

O I  

1 1  oc 
I 
2 

3 
1 

1 1  02 

7 
8 
s 

11 IC 
I 1  
I2 
'3 
14 

1 1  15 
IC 
17 

19 
la 

1 1  2c 
21 
22 

23 
24 

1 1  25 
26 
27 
28 
29 

1 1  30 
31 
32 
33 
34 

1 1  35 
36 
37 
38 
39 

I I  40 
41 
42 
43 
44 

11 45 
46 
47 
48 
49 

11 50 
. 5 '  
52 
53 
54 

I 1  55 
' 56 

57 
58 
59 

I I  60 

Value of falue of I / *  

Meters. 
30.724 

4 
5 
5 
5 

30.725 
5 
5 
5 
5 

30.725 
5 
5 
5 
5 

30.725 
5 
5 
5 
5 

30.725 
5 
5 
5 
5 

30.725 
5 
5 
5 
5 

30.726 
6 
6 
6 

.6 
30.726 

6 
6 
6 
6 

30.726 
6 
6 
6 
6 

30.726 
6 
6 
6 
6 

30.726 
6 
6 ,  
6 
6 

30.726 
6 
6 
7 
7 

30.727 

Latitude I I O  to rzO-Meridional arcs. 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

'5 
6 
7 
8 
9 

2 0  
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 
60 

Meters. 

30.73 
61.45 
92.18 

122. 90 
153.63 
184.35 

245.80 
276.53 

307.26 
337.98 

215.08 

368.71 
399.43 

460.88 
491.61 
522.33 
553.06 
583.78 

614.51 
645.24 
675.96 
706.69 
737.41 
768.14 
798.86 
829.59 
860. 31 
891.04 

921.77 
952.49 
3sj. 2 1  

1013.94 
1044.67 

' 075.39 
1 106. 12 
I 136.84 
I 167.57 
I 198.30 

1 229.02 
I 259.75 
I 290.47 
I 321.20 
1351.92 
I 382.65 
1 413.37 
I 444. I O  

I 474.82 
1 505.55 
I 536.28 
I 567.00 
I 597.73 
I 628.45 
I 659.18 
I 689.90 
I 720.63 
I 7  1.35 

I 812.81 

430.16 

I 7g2.08 

1843.53 

Sums of minutes for middl 
latitude. 

/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

2 
7 
8 
9 

20 
1 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 

2 .  
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 

60 
-- 

LWCtWS. 

1843.5 
3 686.9 
5 530.4 
7 373.9 
9 217.4 

I1 060.8 
12 904.3 
14 747.8 
16 591.3 

18 434.8 
20 278.3 
22 121.8 
23 965.3 
25 808.8 

27 652.3 
29 495.8 

35 026.3 

38 713.3 

31 3 9.3 
33 122.8 

36 869.8 

40 556.8 

42 44 400* 243. 8 
46 087.3 
47 930.9 
49 774.4 
51 617.9 
53 461.4 

55 305.0 
57 148.5 
58 992.0 
60 835.6 
62 679. I 

64 522.7 
66 366.2 
68 209.8 
70 053.3 
71 896.9 

73 740.4 
75 584.0 
77 427.5 
79 271. I 
81 114.6 
82 958.2 
84 801.8 
86 645.3 
88 488.9 
90 332.5 

92 176. I 
94 019.6 
95 863.2 
97 706.8 
99 550.4 
IO1 394.0 
103 237.6 
105 081. I 

io8 768.3 
110 611.9 

106 924.7 

--- 

Latitude I Io--Co-ordinates of curvature. 

Lon@ tude. X 

MCtCt-5. 

1 8 2 1 . 5  

3 643.0 
5 464.4 
7 285.9 
9 107.4 

IO 928.9 
12 750.4 
I4 571.8 
16 393.3 

18 214.8 
27 322.2 
36 429.6 
45 537.0 
54 644.4 
63 751.8 

91 073.9 
100 181.3 

109 288.7 
I 18 396.0 
127 .503,4 
136 610.7 
145 718.0 
I54 825.3 
163 932.7 
I73 039.9 
182 147.2 
191 254.5 

81 72 859.2 966.5 

200 361.1 
.209 469. o 

218 576 
327 861 
437 I43 
546 419 
655 690 

874 20 
983 453 

I ogz 687 
I 201 909 
I311 1 J 7  
I420 311 
I 529 490 
I 638 652 
I 747 795 
1 856 919 
I 966 022 

2 184 162 
2 293 196 
2 402 205 
2 5x1 187 
2 620 142 
2 729 6 7  
2 837 962 
2 946 825 
3 055 656 
3 164 453 
3 273 215 

764 952 

2075 104 

_____- - 

__ 
Y 

MiCt-5. 

0. I 
0. 2 

2.5 
3.2 
4. I 

5. I 
11.4 

31.6 
45.5 
61.9 

9 
102.4 
126.4 
152.9 

182. o 
213.6 
247. 7 
284.3 
323.5 
365.2 
409.4 
456.2 
505.5 
557.3 

611.6 
668.5 
728 

20. 2 

I 638 
2 91r 
4 549 
6 551 
8 916 

I I  646 
I4 739 

18 196 
22 016 
26 201 
30 749 
35 663 
40 937 
46 577 
5 2  579 
58 944 
65 674 

72 764 
80 221 
88 039 
96 221 
1 0 4  765 
113 671 

132 573 
142 569 
152 926 
163 645 

I22 940 
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Lat. 

- 
O I  

I 2  oc 
1 
2 

4 
I 2  05 

t 
7 
E 
c 

I2 IC 
I 1  
I 2  
1: 
14 

I 2  15 
I t  
1 7  
16 
1s 

12 2c 
21 
2 2  

23 
24 

12 25 
26 
27 
28 

29 

12 3c 
3' 
32 
33 
34 

1 2  35 
36 
37 
38 
39 

12 40 
41 
42 
43 
44 

13 45 
46 
47 
48 
49 

12 50 
51 
52 
53 
54 

12 55 
56 
57 
58 
59 

12 60 

1" 

- 

30.25 
' 25 
.25  
.24 
* 24 

30.24 
* 24 
.24 
* 23 
.23 

30.23 
.23 
* 23 
. 2 2  
. 2 2  

30.22 
.22  
. 2 2  
. 2 1  
.21  

30.21 
.21  
.21 
. 20  
. 2 0  

30.20 
.20 
.20  

f '9 
'9 

30.19 
. I 9  
. I 9  
. I 8  . I8 

30.18 
. I 8  
. I8 
. 1 7  

'7 

30. 17 
' '7 
. I 7  
* 17 
. 17 

30. 17 . 16 
. 16 
. 16 . 16 

50. 16 
. 16 . 16 
. I 5  
. '5 

10. 15 
. '5 
* '5 
. I 4  
. 14 

io. 14 
- 

!2// 

- 
60.50 

.SO 

.49 

.49 

.48 
60.48 

48 
.47 
.47 
.46 

60.46 
.46 
.45 
-45 
.45 

60.44 
.44 
-44 
.44 
.43 

60.43 
* 43 
.42 
.42 
.4I 

60.41 
.4I  
40 

.40 

.39 

60.39 
* 39 
. 3 s  
.38 
.37  

60.37 
.37 
* 36 
36 

* 35 

60.35 
.35 
.34 
' 34 
.33 

60.33 
* 33 
.32 
.32 
-31 

bo. 31 
* 31 
* 30 
30 

. 29 
50.29 

' 29 
.28 
.28 
. 2 7  

io. 27 

4// 

I Z I . 0 0  
120.99 

.99 

.98 

.97 
120.96 

.96 
' 95 
.94 
.94 

120.93 
.92 
.9I  
.91 
.go 

.88 
120.89 

.87 

.87 

.86 

I 20.85 
.84 
. s4  
* 83 
.82 

120.81 
.SI 
.80 
.79 
.79 

120.7s 
. 7 7  
.76 
.76 
.75 

120. 74- 
.73 
. 7 2  

.7* 

. 7 1  

I 20.70 
.69 
.68 
.68 
.67 

120.66 
.65 
.64 
.64 
* 63 

120.62 
.61 
.bo 
.60 
* 59 

I 20.58 
.57 
.56 
.56 
.55 

120.54 

Latitude 1 2 ~  to 13O-Arcs of the parallel in meters. 

5" 

151.26 
.25 
' 24 
.23 

151.21 

. I9 . I8 
I7  

151.16 
* 15 
. I 4  
. '3 

151.12 

. 2 2  

. 2 0  

. I2 

. I 1  

.IO 

.09 

.08 

151.07 
.06 

* 04 
.03 

151.02 
. O I  

I .  00 
0.99 

.98 

150.97 
.96 
' 95 
' 94 
.93 

I 50.92 
.9 '  
.90 

:2 
I 50.87 

.86 

.85  
84 . S j  

I 50.83 
. 8.2 
. S I  
.80 
.79 

150.78 
. 7 7  
.76 
. 7 5  
.74 

150.73 
' 72  
. 7 1  

' .70 
.69 

I 50.68 

6/' 

181.51 
. S O  
.49 
.47 
.46 

181.45 
.44 
.43 
. 4 1  
.40 

181.39 
.38 
* 37 
.36 
.35 

181.34 
.33 
.32 . jo 
.19 

1SI. 28 
. 2 7  
.26 
.24 
. 2 3  

ISI. 22 
. 2 1  
. 20  

. I 9  

. I 8  

181.17 . 16 
. I5 
. '3 . I2 

181. 11 
. I O  

.09 
' 07 
.06 

181.05 
.04 
.03 . 01 

1 . 0 0  

180.99 - 98 
.97 
.95 
* 94 

180.93 
* 92 
* 91 
.89 
.88 

180.87 
.86 
.85  
.83 
.82 

180. SI 

211.76 
75 

.73 

. 7 2  

. 7 I  
211.69 

.6Y 

.66 

. G 7  

.64 

211.63 
.62 
.60 
.59  
. 5 7  

21 I .  56 
. 5 5  
. 5 3  
. 5 2  
.so 

21 I .  49 
. 4 s  
.4G 
* 45 
.44 

211.42 
.41 
.40 
* 39 
.37 

211.36 
.35 
.33 
. 3 2  
30 

211.29 
.28 
.26 
.25 
.23 

2 1 1 . 2 2  
. 2 1  

. '9 

. I 8  

. I 7  

211 .  15 

14 
. 13 
. I 2  
. I O  

21 I. og 
.08 
. ob 
.os 
.03 

211.02 
1.01 

0.99 
.98 
.96 

210.95 

242.01 
2 .00  
I .  98 
.97 
.95 

241.93 
.92 
. 90  
. s 9  
.87 

241. E6 
* 85 
.f33 . sa 
. so 

241.7s 
' 77 
. 7 5  
' 74 
' 7 2  

241.71 
. 69 
.68 
.66 
.65 

241.63 
.61  

' .Go 
.58 
. 5 7  

241.55 
. 5 4  
.52 

.49 
241.47 

.46 

.44 

.43 

.4I 

241.40 
.38 
.37 
* 35 
.34 

241.32 
. j o  
. 29 
.27 
.26 

241.24 
. 2 2  
. 2 1  
. I 9  . IS 

241. 16 
, . I 4  

. '3 

241.  os 

. I 1  

. I O  

272.26 
.24 
* 23 

' 19 
272.17 

. 16 

. 14 

. I 2  

. I 1  

. 2 1  

272.09 
. 0 7  
.06 
.04 

272.00 
1.99 
.97 
.95 
.94 

. 0 2  

271.92 
' 90 
.89 
* 87 
' 85 

271.8j 
. 8 2  
.so 
.7s 
. 7 7  

171.75 
.73 
' 71 
. 7 0  
.6S 

271.66 
.64 
.62 
.61 
.59 

271.57 
' 55 
' 54 
.52 

271.48 
* 47 
.45 
.43 
.42 

271.40 
.38 
* 36 
.35 
.33 

271.31 
. 29 
' 27 
.26 
.24 

? 7 1 . 2 2  

1' 

1815. I 
5 . 0  
4.9 
4. 7 
4.6 

1814.5 
4.4 
4.3 
4. I 
4.0 

1813.9 
3. s 
3.  7 
3.6 
3.5 

1813.4 
3.3 
3. 2 
3.0 
2 . 9  

1812.8 

2.  7 
2.6 
2.4 
2.3 

1812.2 
2.  I 
2 . 0  

1.9 
I .  8 

1811.7 
I .  G 
1.5 
1. 3 

1s11: I 

0.9 
0 . 7  
0.6 

I .  2 

1 . 0  

1810.5 
0.4 
0.3 
0. 1 

10.0 

1809.9 
9.8 
9.7 
9.5 
9.4 

1809.3 
9. 2 
9. 1 
8.9 
8. 8 

1808.7 
8.6 
8.5 
8.3  
8. 2 

.18Os. I 

at 

36jo. I 

29. 9 
9.7 
9.4 
9 . 2  

3629. o 
8.8 
8.6 
s. .; 
s. 1 

j627.9 
7.7 
7.4 
7. 2 
6.  9 

$26.7 
6. 5 
6. 3 
6.0 
5.8 

3625.6 
5.4 
5.2 
4.9 
4.7 

3624.5 
4. 3 
4 .0  
3. 8 
3.5 

3623.3 
3. 1 
2.  8 
2.6 
2.3 

3622. I 
1.9 
1.7 
1.4 
I .  2 

3611.0 
0. 8 
0. 5 
0. 3 

3619.8 
9.6 
9. 3 
9. I 
8. 8 

3618.6 
8.4 
8. 1 

7.9 
7.'6 

3617.4 
7. 2 
6.  9 
6. 7 
6.4 

20.0 

3616. 2 

3/ 

5445.2 
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Lat. 
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30.727 
7 
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7 
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8 

30.728 
8 
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9 '  
9 
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~~ 
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.63 
.64 
* 64 

1843.64 
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Sums of minutes for middlc 
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35 028.7 

36 872.4 
38 716.0 
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42 403.3 
44 247.0 

47 934.3 
49 777.9 
51 621.6 
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57 152.6 
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90 335.9 
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101 401.2 
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Latitude Izo-Co-ordinates of curvature. 

Longitude. 
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762 246 
871 I I O  
979 962 

I 088 801 
I 197 626 
1 306 435 
1415 227 
1524- 
1 632 753 
I 741 485 
1 850 194 
I 958 879 
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548.9 
605. I 

664. I 
725.9 
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I 1 Latitude 13" to 14"-Arc~ of the parallel in meters. 
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sums of seconds for middle 

latitude. 
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* 83 
.84 
.84 
.84 

18q3.84 
* 85 
.85 
* 85 
.85 

1843.86 
.86 
.86 
.86 
a87 

18q3.87 
.87 
87 

.88 

.88 
1843.88 

Sums of minutes for iniddle 
latitude. 

I 

1 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
1 
2 

3 
4 

2 
7 
8 
9 

2 0  
I 
2 
3 
4 

2i 
7 
8 
9 

3 0  
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
1 
2 
3 
4 

4i 
L 
9 

5 0  

3 
4 

55 
6 
7 
8 

I 
2 

62 

Meters. 

I s43.7 
3 687.5 
5 53'. 2 
7 375.0 
g 218.7 

11 062.4 
12 906.2 
14 750.0 
16 593.7 

18 437.5 
20 281.2 
22 1 2 5 . 0  
23 968.8 
25 812.5 

27 656.3 
29 500. I 

31 343.8 
33 187.6 
35 03'. 4 

36 875.2 
38 719.0 
40 562.7 
42 406.5 
44 250.3 
46 9 4 .  I 
47 937.9 
49 781.7 
51 625.5 
53 469.3 

55 313. I 
57 156.9 
59 OOo. 8 
60 844.6 
62 6%. 4 
64 532.2 
G6 376. o 
68 219.8 
70 063.6 
71 907.5 

73 75'. 3 
75 595. I 
77 439.0 
79 282.8 
81 126.7 
82 970.5 
84 814.3 
86 658.2 
88 502. o 
90 345.9 

92 189.8 
94 033.6 
95 877.5 
97 721.3 
99 565.2 

103 252.9 
105 096.8 
106 940.7 
108 784.6 
I IO 628.4 

1 0 1  409. I 

- 

Latitude 13~-Co-ordinates of curvnturc. 

Loiigitucle. x 

Afifers. 

I 808.1 
3 616. 2 
5 424.3 
7 232.4 
9 040.5 
IO 848.6 
12  656.7 
14 464,8 
16 272.9 

18081.0 
27 121.5 
36 162. o 
45 202.5 
54 243.0 
63 283.5 
72 324.0 
81 364.5 
90 405.0 
99 445.4 

108 485.9 
117 526.3 
126 566.7 
'35 607.1 
144 647.5 
I53 687.9 
162 728.3 
171 768.6 
180 809. o 
189 849.2 

I$? 889.5 
207 929.6 
216 970 
325 451 
433 927 
542 396 
650 857 
759 307 
867 746 
976 172 

1084 583 
I 192 977 
I 301 352 
I 409 708 
I 518 042 
I 626 352 
1 734637 
I 842 896 
I 951 126 
2 059 326 

Y 

Mefers. 

0. I 
0.2 

0 . 5  
0.9  
1- 5 

2.9 
3. s 
4.8 

5.9 
13.3 
23.7 
37.0 
53.2 
72.5 
94.7 

119.9 
148. o 
179. I 

213.0 
249.3 
289.8 
332.7 
378.6 
427.4 
479.1 
533.8 
59'. 6 
652. I 

715.7 
782.3 
852 

2. I 

1917 
3 407 
5 324 
7 666 
IO 434 
13 628 
17 248 

21 294 
25 765 
30 661 
35 983 
41 730 
47 903 
54 501 
61 524 
68 972 
76 845 

85 I43 
93 865 

103 012 
I 12 583 
122 578 

132 997 
143 840 
155 107 
166 798 
178 912 
191 448 
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I 
I 1 . h t .  

o /  

14 a 
1 

4 

14 0: 
f 

i 
s 

14 IC 
I 1  
I2 
'3 
I4 

14 15 
16 

2 
'9 

14 20 

23 
24 

14 25 
26 
27 
28 
29 

14 30 
31 
32 
33 
34 

14 35 
36 
37 
38 
39 

I4 40 
41 
42 
43 
44 

14 45 
46 
47 
48 
49 

14 50 
51 
52 
53 
54 

14 55 
56 
57 
58 
59 

14 60 

21 
22 

- 
1" 

30.01 . 01 . 0 1  
.oc 
.oc 

30. oc 

30. oc 
29.99 

99 

29-99 
.99 
* 99 
* 98 
* 98 

29.98 
* 98 
.98 

.oc 

* 97 
.97 

29.97 
* 97 
* 96 
* 96 
* 96 

29.95 
95 

* 95 
* 9s 
* 94 

29.94 
94 
94 

e93 
.93 

29.93 
.93 
* 93 
* 92 
92 

29.92 
* 92 
9 92 
91 

* 91 
29.91 

* 91 
.91 
' 90 
.90. 

29.90 
e90 
.90 
.89 
.89 

29.89 
89 

f 89 
.88 
.88 

29.88 
- 

60.0: . 0: 
.O1 
.01 
.a 

60. o( 
60. a 
59.9! 

* 9c 
.91 

59.98 
* 98 
.9i  
* 97 
96 

59.96 
* 95 
* 95 - * 94 
* 94 

59.93 
.93 
* 92 
.92 
* 91 

59.91 
91 
90 
90 

* 89 

59.89 
* 89 
.88 
.88 
e87 

59.87 
.86 
.86 
.85 
* 85 

59.84 
84 

* 83 
* 83 
.82 

jg. 82 
.82 
.81 
.8r 
.80 

jg. 80 
.80 
* 79 
* 79 
e78 

i9.78 
77 

* 77 
76 

* 76 
i9.75 
- 

go. 0: 
. Oi . 0 2  
.01 

90.a 
90. oc 
89.95 

' 9E 
.9E 
.97 

89.96 
.96 
95 

.94 
* 94 

.92 

.92 

.91 

.91 

89.93 

89.90 
89 

.% 

.88 
87 

89.86 
.86 
85 - 84 
84 

89.83 
.82 
.82 
.8r 
.80 

89.80 
79 

* 78 
* 78 
* 77 

89.76 
a76 
' 75 
74 

* 74 
89.73 

- 7 2  
* 72 
- 7 1  
. 70 

89.70 
* 69 
.68 
.68 
.67 

89.66 - 65 
65 

* 64 
.63 

89.63 
- 

- 

4/' 

- 

I 20.04 
.03 
. 0 2  . 01 

20. oc 

119.99 
.99 
* 98 
.97 
* 96 

119.95 
* 94 
.93 
.92 
* 91 

119.90 
.90 
* 89 
.88 
.87 

t rg. 86 
.85 
.84 
84 
83 

I 19.82 
.81 
.80 
.& 
.79 

i 19.78 
77 - 76 

.75 
* 74 

1'9.73 
* 73 
* 72 
.7I  
.70 

19.69 
.68 
67 

.66 
* 65 

19.64 
.63 
.62 
.61 
.60 

19.59 
e 5 8  
.57 
* 56 
.55 

19.54 
* 54 
.53 
.52 
-51 

19.50 

Latitude 14O to 15°-Arcs of the parallel in meters. 

I 50. o! 

. 0: 
50.01 

149.95 
* 9l 
.9; 
.9f 
.9! 

149,9r 
9: . 9; 

.9' 
* %  

149.81 
.8j 
.8C 
.8: 
.84 

149.8: 
.8i 
.81 
.8c  
.7s  

'49.77 
76 
75 

* 74 
73 

71 

.68 
149.66 

. OL 

. 0: 

149.72 

:$ 

.65 

.64 

.63 

.62 

.60 
59 

. s7  
- 5 6  

149.55 
.54 
53 

* 5' 
.50 

'49.49 
a48 
47 

* 46 
e45 

r49.43 
-42 
.4I 
.40 
' 39 

149.61 

'49.38 
- 

180.06 
05 

.03 

80.01 

'79.99 
.98 
.97 
* 95 
.94 

'79.93 
92 
.90 
.89 
.88 

I 79.86 
.85 
* 84 
.82 
.81 

. 0 2  

179.80 
* 79 
* 77 
.76 
.74 

'79.73 
* 72 

70 
* 69 
.67 

179.66 
* 65 
' 64 
.62 
.61 

179.60 
a 5 8  
.57 
.56 
* 54 

'79.53 
* 52 
- 5 0  
-49 
47 

[79 46 
.45 
43 

e42 
a40 

'79.39 
38 

.36 
35 
33 

i79. 32 
31 

.29 
.28  
.26 

179.25 

240. oa 
.06  
.04 
* 03 

40.01 

239.99 
97 

.95 
* 94 
* 92 

239.90 
.88 
* 87 
85 
83 

239.81 
.80 
78 

. .76 
.75 

239.73 
.71 
69 

.68 

.66 
239.64 

.62 

.60 

.59 

.57 

239.55 
.53 
.51 
50 

.48 
239.46 

a 4 4  
.42 
' 41 
.39 

239.37 
.35 
33 

* 32 
30 

239.28 
.26 
24 

* 23 
.2I  

239.19 
I7 
I5 - I3 

239.09 
.08 
.06 
* 04 

239.00 

. . I 1  

.02  

270. q . 0; 
. 0: 
. 0: 

70.01 

269.95 
.9i  
.9! 
.9: 
f 91 

269.85 

.8: 

. 8 1  
269.75 

* 77 
75 

. 7 3  

269.65 
67 

* 65 
?. 63 

.61 
269.55 

.57 

.55 

.53 
51 

.47 

.45 
43 

.41 
269.39 

.37 
35 

* 33 
.3I  

269.29 
. 2 7  
* 25 
.23 

269. rg 
* 17 
* 15 
* '3 

269. og 
eo7 
.OS 
' 03 

9.01 
268.98 

94 
92 

.90 
268.88 

. ;; 

269.49 

.21 

. I1 

* 96 

- 

1' 

1800.6 
0.5 
0.3 

800. I 

1799.9 
9.8 
9.7 

' 9.5 
9.4 

1799.3 
9. 2 
9.0  
8.9 
8.8 

1798.6 
8. 5 
8 .4  
8.2 
8. I 

1798. o 
7.9 
7. 7 
7.6 
7.4 

1797.3 
7.2 
7.0 
6.9 
6.7 

6.5 
6.4 

0. 2 

1796.6 

6.2 
6. I 

I 796. o 
5.8 
5.7 
5.6 
5.4 

1795.3 
5.2 
5.0 
4.9 
4.7 

'794.6 
4.5 
4. 3 
4.2 
4.0 

'793.9 
3.8 
3.6 
3.5 
3.3 

1793.2 
3. I 
2.9 
2.8 
2.6 

1792.5 

3601.2 
0.9 
0. 7 
0.4 

600.2 

3599.9 

9.4 
9. I 

9.6 

8.9 

3598.6 
8.3 
8. o 
7.8 
7.5 

3597.2 
6. 9 
6. 7 
6.4 
6.2 

3595.9 
5.6 
5.4 
5 .  I 
4.9 

3594.6 
4.3 
4.1 
3.8 
3.6 

3593.3 
3.0 
2. 7 
2.5 

3591.9 
I. 6 
1.4 

0.9 

3590.6 
0. 3 
90.0 
89.8 
9.5 

3589.2 
8.9 
8.6 
8.4 
8. I 

3587.8 
7.5 
7. 2 
7 . 0  
6.7 

3586.4 
6. I 
5.9 
5.6 
5.4 

3585. I 

2.2  

I. I 

5401.8 

1.0 
I. 4 

0.6 
400.2 

5399.8 
9.4 
9.0 
8. 7 
8.3 

5397.9 
7.5 
7. I 
6. 7 

, 6.3 
5395.9 

5.5 
5. I 
4. 7 
4.3 

5393.9 
3.5 
3. I 
2.7 
2.3 

5391.9 
1.5 

0.7 
90.3 

5389.9 
9.5 
9. I 
8.7 
8.3 

5387.9 
7.5 
7 .1  
6 .6  
6.2 

I .  I 

5385.8 
5.4 
5.0 
4. 5 
4. I 

5383.7 
3. 3 
2.9 
2. 5 
2. I 

5381.7 
1.3 
0.9 
0.5 

80. I 
5379.7 

9.3 
8.9 
8.4 
8. o 

5377.6 

4/ 

7202.4 
1.9 
1.3 
0 . 8  

7199.7 
9.2 
8.7 
8. I 
7.6 

7197. I 
6.6 
6. I 
5.5 
5 .0  

7194.5 
4-0 
3.5 
2.9 
2.4 

7191.9 
I .  4 
0.8 

. 90.3 
89. 7 

7189.2 
8.7 
8. I 
7.6 
7. 0 

7186.5 
6.0 
5.4 
4.9 
4.3 

7i83.8 
3.3 
2.  7 

1.6 

7181. I 
0.6 

80. o 
79.5 
8.9 

7178.4 
7.9 
7.3 
6.8 
6. 2 

7175.7 
5-  I 
4.6 
4.0 
3.5 

7172.9 
2.3 
1.8 

0 . 7  

200.2 

2. 2 

I. 2 

7170. I 

..- 

6/ 

9003.0 
2. 3 
I. 6 

9-. 4 
8999.7 

9.0 
8.4 
7.7 
7. I 

8996.4 
5.7 
5. I 
4.4 
3.8 

8993. I 

I .  0 

2.4 
I. 8 

90.5 

8989.8 
9.1 
8.5 
7.6 
7. 2 

8986.5 
5.8  
5. 1 
4.5 
3.8 

8983. I 
2.4 
I .  8 

I .  I 

I. I 
80.5 

8979.8 
9. I 
8.4 
7 . 8  
7.1 

8976.4 
5.7 
5 . 0  
4.4 
3.7 

8973.0 
2 . 3  
I .  6 

70.3 

8969. G 
8.9 
8. 2 

7.5 
6.8 

8966. I 
5.4 
4.7 
4. I 
3.4 

8962.7 

I. 0 



UNITED STATES COAST AND QEODETIU SURVEY. 171 
-_ 

Lat. 

O I  

14 00 
I 
2 
3 
4 

14 0.5 
6 
7 
8 
9 

14 IO 
I 1  
I2 
'3 
14 

14 15 
16 
17 
18 
19 

14 20 

23 
24 

14 25 
26 
27 
28 
29 

14 30 
3' 

* 32 
33 
34 

14 35 

21 
22 

36 

;i 
39 

14 40 
41 
42 
43 
44 

14 45 - 46 
47 
48 
49 

14 50 
51 
52 
53 
54 

'4 55 
56 
57 
58 
59 

14 60 

AfCfCYS. 

30.73' 

1. 

I 

I 
2 

30.732 
2 
2 
2 
2 

30.732 
2 
2 
2 
2 

30.732 
2 
2 
2 
2 

30.732 
2 
2 
2 
2 

30.732 

3 
3 
3 '  

30.733 
3 
3 
3 
3 

30.733 
3 
3 
3 
3 

30.733 
3 
3 
3 
3 

30.733 
3 
3 
3 
3 

30.734 
4 
4 
4 
4 

30.734 
4 
4 
4 
4 

30.734 

2 

Latitude 14O to iS0-Meridional arcs. 

Sums of seconds for middlt 
lati tude. 

// 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 
I 
2 

3 
4 
35 
6 
7 
8 
9 

40 
1 
2 
3 
4 

4i 
7 
8 
9 

' 5 0  
I 
2 

3 
4 

2 

2 
7 
8 

Mrlcrt. 

30.73 
61.47 
92.20 
122.93 
153.66 
184.40 
215.13 
245.86 
276.59 

307.33 
338.06 
368.79 
399.52 

460.99 
491.72 
522.46 
553.19 
583.92 

614.65 
645. 39 
676.12 
706.85 
737.58 
768.32 
799.05 
829.78 
860.52 
891.25 

921. 98 
952.71 
983.45 

I or4 18 
I 044.91 
I 075. 64 
1106.38 
1 137. I 1  
I 167.84 
I 198.57 

I 229.31 
I 260.04 
I 290.77 
1321 .51  

1 352.24 
1382-97 
I 413.70 
1444.44 
I 475.17 - I 505 .90  

430.26 

1536.63 
I 567.37 
I 598. IO 
I 628.83 
1659.57 
I 690.30 

I 7 1:76 

I 813.23 

1721.03 

1722.50 

1843.96 

Value of I' 

Mrccrs. 
1843.88 

.88 
' .8g 

.a9 

.89 
I 843.89 

90 
f 90 
* 90 
* 91 

1843.91 
* 91 
* 9' 
* 92 
e92 

1843.92 
, e92 

* 93 
* 93 
.93 

1843.93 
.94 
* 94 
* 94 
* 94 

1843.95 
* 95 
* 95 
* 96 
.96 

1843.96 
* 96 
* 97 
' 97 
* 97 

1843.97 
* 98 
.98 
* 98 
* 98 

1843.99 
99 - 99 

3.99 
4. 00 

1844.00 
.00 
.00 . 01 . 01 

1844.01 
.ox 
.02 
9 02 
.02 

1844.02 
03 

* 03 
* 03 
* 04 

1844.04 

Sums of minutes for middlc 
Iati tude. 

/ 

.I 
2 

3. 
4 
5 
6 
7 
8 
9 

1 0  
I 
2 
3 
4 

'2 
7 
8 
9 

20 
I 
2 

3 
4 

22 
& 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 
I 
2 

I 
2 

3 
4 

46 
7 
8 
9 

50 

3 
4 

1 
2 

7 
8 
9 
60 

1843.9 
3 687.8 
5 531.7 
7 375.6 
9 219.4 

I I  063.3 

14 75'. J 

16 595. 0 

18 438.9 
20 282. g 
22 126.8 
23 970.7 
25 814.6 
27 658.5 
29 502.5 
31 346.4 
33 190.3 
35 034.3 

36 878.2 
38 722. I 
40 566. I 
42 410. o 
44 254.0 
46 97.9 
47 941.9 
49 785.8 
51 629.8 
53 473.7 

12 907. 2 

55 317.7 
57 161.6 
59 005. 6 
60 849.5 
62 693.5 
64 537.5 
66 381.5 
68 225.4 
70 069.4 
71 913.4 

73 757.4 
.. 75 601.4 

77 445- 4 
79 289.4 
81 133.4 
82 77.3 
86 665.4 
88 509. 4 
90 353.4 

92 197.4 
94 041.4 
95 885.4 
97 729.4 
99 573.5 

101 417.5 
io3 261.5 
105 105.5 
106 949.6 
108 793.6 
I IO 637.6 

84 921.4 

Latitude ~q~-Co-ordinates of curvature. 

Longitude. x 
Mcfms. 

I 800.6 
3 601.2 
5 401.8 
7 202.4 

' g 002.9 
10 803.5 
12 604. I 
14 404.7 
iG 205.3 

I8  005. g 
27 008.8 
36 011.8 
45 014.7 
54 017.7 
63 020.6 
72 023.5 
81 026.4 
90 029.3 
99 032.2 

117 037.9 
I 26 040.8 
'35 043.6 
1 4 4  046.4 
'53 049.2 
,162 052. o 
171 054.8 
180 057.5 
189 060.2 

198 062. g 
207 065.6 
216 068 

IO8 035. I 

324 9 8  
432 I21 
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41 

7170. I 
69.6 
9.0 
8.4 
7.9 

- 
Lilt. 

O I  

'5 
I 
2 
3 
4 

15 05 
6 
7 
8 
9 

'5 1 0  
I 1  
I 2  

'3 
'4 

'5 ;z 
17 
18 
'9 

' 5  20 

23 
24 

15 25 
26 
27 
28 
29 

15 30 
31 
32 
33 
34 

15 35 
36 
37 
38 
39 

15 40 
41 
42 
43 
44 

15 45 
46 
47 
48 
49 

15 50 
51  
52 
53 
54 

15 5s 
56 

21 
22 

:i 

5' 
-.- 

8962.7 
2 . 0  

1.3 
60.6 
59.9 

1" 
- 

29.88 
-88 
.87 
* 87 
* 87 

29.86 
.86 
.86 
.86 

29.85 
85 

* 85 
* 84 
.s4 

29.84 
a s 4  

* 84 
* 83 
83 

29.83 
.83 
* 83 
.82 
.82 

29.82 
.82 
.82 
.81 
.S I  

29.81 
.81  
.80 
.80 
-80 

29.79 
, * 79 

* 79 
.79 
* 78 

29.78 
.78 
.78 
'. 77 

77 
29.77 

.77 
77 
76 

* 76 

29-76 
* 76 

75 
* 75 
* 75 

29- 74 
* 74 
-74 
74 

* 73 
29.73 

239.00 
8.98 
.96 
.95 
a93 

238.91 
.89 
a 8 7  
.86 
.84 

238.82 
.80 
.78 
.76 
a74 

238.72 
.7I  
.69 
.67 
.65 

238.63 
.61 
a59 
. 5 7  
e 5 5  

238.54 
a 5 2  
.SO 
.48 
.46 

238.44 
.42 
.40 
.38 
.36 

238.35 
,33 
.31 
.29 
. 2 7  

8// 

- 

89.63 
.62 
.61 
.61 
.60 

89.59 
* 59 
.58 
-57 
e56 

89.56 
55 

* 54 
.54 
.53 

89.52 
* 52 
.SI 
* 50 
* 49 

89.49 
.48 
* 47 
.46 
.46 

89.45 
-44 
a 4 4  
.43 
.42 

89.42 
* 41 
e40 . e39 
39 

Sg. 38 
37 

.36 
* 36 
35 

89.34 
34 
33 

-32 
* 31 

- 30 - 29 
.28 
.28 

89.27 
.26 
.26 
25 

.24 
89.23 

* 23 

89.31 

. 2 2  

. 2 1  

. 2 0  
89.20 
- 

-- 
268.88 

.86 

.82 
e 8 0  

268.77 
a 7 5  

e73 
.71 
.69 

268.67 
.65 
.63 
.61 
a59 

268.56 
.54 
. 5 2  
.so 
.48 

268.46 
.# 
e42 
.40 

268.35 
.33 
.31 
.29 
.27 

268.25 
.23 
. Z I  . 18 . 16 

268. 14 

, a84 

a38 

. I2 

.IO 

.07 

.os 

41' 

119. gc - 49 
.48 
.47 
.46 

119.45 
.45 
e 4 4  

.43 

.42 

I 19.41 
* 40 
.39 
.38 
37 

I 19.36 
.35 
* 34 
33 

* 32 

I 19.31 
30 
.29 
. 2 8  

* 27 
I 19.26 

.26 
* 25 
-24 
-23 

11g.22 
.21 
. 2 0  
. I9  
.18 

119.17 
.16 

15 
* 14 
* 13 

119.12 

*og 
.OS 

07 
.06 
05 

eo4 

I 19.03 

9.00 
8. 99 

I 18.98 
.97 
.96 

' .95 
* 94 

I 18.93 

. 1 I  

.IO 

119.07 

.02 . 01 

6.8 
6. 2 

5 .7  
5. I 

7164.6 
4.0 
3.4 
2.9 

Latitude to 16~--Arcs of the parallel in meters. 

8.5 
7.8 
7. I 
6.4 

8955.7 
5 . 0  
4.3 
3.6 

51' 

149.38 

.36 
37 

* 34 
* 33 

'49.32 
* 31 
.30 
.28 
* 27 

* 25 
* 24 
.22 
, 2 1  

149.20 
19 . IS 

. 16 
15 

'49.14 
* 13 

149.26 

. I2 

. I 1  . IO 
149.08 

. 0 7  

.06 
* 05 
.04 

149.03 

9.01 
8.99 

e98 
148.97 

.96 
* 95 
* 93 
* 92 

148.91 
* 90 
.88 
87 

.86 
148.84 

83 
.82 
. S I  
* 79 

148.78 
* 77 
* 76 
.74 
' 73 

148.72 
. 7 1  
. 7 0  
-68 
f 67 

148.66 

.02 

2.3 
7161.7 

0.6 
60.0 
59.5 

7158.9 

7.7 
7 . 2  
6.6 

7156.0 
5.4 
4.9 
4.3 
3.8 

7153.2 
2.6 
2 .0  

1.5 
0. 9 

7150.3 
49.7 

I .  I 

8.3 

0" 

179.25 
24 

* '9 
'79 18 

* '7 - '5 
* 14 

.22 . 21 

.I2 

179. I 1  

.OS 

.07 
. .os 

179.04 
.03 

9.00 
8.98 

178.97 
* 96 
94 

f 93 
* 91 

. IO 

. 01 

178. go 
* 89 
* 87 
.86 
' 84 

178.83 
.82 
.So 
* 79 
* 77 

178.76 
' 75 
* 73 
* 72 
* 70 

178.69 
* 67 
.66 
* 64 
63 

178.61 
.60 
58 
57 

* 55 

.53 

. S I  

.so 

.48 
178.47 

.45 
a 4 4  
' 42 
..I1 

178.54 

178.39 

2 . 9  
8952.2 

1 .5  
0 .8  

50.0 

49.3 

8948.6 
7.9 
7. 2 
6 .4  
5 . 7  

8945.0 
4 .3  
3.6 
2.9 
2.2 

8941.5 
0 . 8  

40. I 
39.3 
8.6 

8937.9 
7.2 
6.5 

'I" 

209.13 

.OS 
-07 

209.05 
-03 

9.00 
8.99 

208.97 
-95 
e94 
* 92 
*90 

208.89 
' .87 

* 85 
83 

.82 

208.80 
* 78 
* 77 
* 75 
' 74 

208.72 
. 7 0  
69 

* 67 
.66 

208.64 
.62 
.61 
.59 
* 57 

208.55 
*54 
a 5 2  
50 

* 49 

208.47 
45 
.44 
-42 
* 40 

208.39 
37 

* 35 
* 33 
32 

208.30 
. 2 8  

27 
' 25 
.23 

208.22 

. I S  

. 16 

. '5 
208.13 

. I I  . IO 

.02 

. 2 0  

5.7 
5. I 

7144.5 
3.9 
3. 
2.2. 

7141.6 
1 .0  

40.4 
39.9 
9.3 

7138.7 
8. I 
7 .5  
6.9 
6.3 

7135.7 

2.2 

I Q'/ 

2. I 
1.3 

8930.6 
29.9 
9. 2 
8.4 
7. 7 

8927.0 
6.3 
5 . 5  
4.8 
4.0 

8923.3 
2. 6 
1.9 

20.4 
8919.7 

I. I 

. I 7  
238. 15 

. r 3  

. I 1  

.og 

.07 

'94 
267.92 

.90 

.88 

.85 

.83 

238.05 
* 03 

8.01 
7.99 
.97 

257.96 
.94 
.92 
-90 
.88 

237.86 

267.81 
.79 
* 77 
* 74 
* 72 

267.70 
.G5 
.66 
* 63 
.61 

267.59 

1' 

1792.5 
2.4 
2.2 
2. I 
1.9 

1791.8 
1 .7  
1.5 
I .  4 
I. 2 

1791. I 

0.8 
0 .7  
0.5 

1790.4 
0. 3 
0. I 
90.0 
89.8 

1.0  

1789.7 
9.6 
9.4 
9.3 
9. I 

1789. o 
8.9 

8.4 

1788.3 
8.2 
8. o 
7.9 
7. 7 

1787.6 
7.5 
7.3 
7 .2  
7 . 0  

1786.9 
6.7 
6.6 
6.4 
6. 3 

1786. I 
6. o 
5.8 
5 . 7  
5.5 

1785. 4 
5.3 
5. I 
5 .0  
4.8 

1784.7 
4.5 
4.4 
4. 2 
4. I 

f :  L 

1783.9 

3585. I 
4.8 
4.5 
4.3 
4.0 

3583.7 
3.4 
3. I 
2. 9 
2.6 

3582.3 

1.7 
1.5 

3580.9 

2 . 0  

I .  2 

0.6 
0.3 

so. 0 

79.7 

3579.4 
9. 1 
8.8 
8.6 
8.3 

3578.0 
7.7 
7.4 
7.2 
6.9 

3576.6 
6.3 
6. o 
5.8 
5 . 5  

3575.2 
4.9 
4.6 
4.3 
4.0 

3573.7 
3.4 
3. I 
2.9 
2.6 

3572.3 

I. 7 
1.4 

2 . 0  

I .  I 

3570.8 
0 . 5  

70.2 
69.9 
9.6 

3569.3 
9.0 
8. 7 
8.5 
8. 2 

3567.9 

a/ 

5377. 6 
7 . 2  
6.8 
6. 3 
5.9 

5375.5 
5. 1 
4.7 
4.2 
.3.8 

5373.4 
3.0 
2.6 

1.7 
537'. 3 

0.9 
0 . 5  

70. o 
69.6 

5369.2 
8.8 

7.9 

2. I 

8.. 3 

7 .4  
5367.0 

6.6 
6. 2 
5.7 
5. 3 

5364.9 
4.5 
4.0 
3.6 
3. I 

5362.7 
2.3 
I .  9 
1.4 
I. 0 

5360.6 
60.2 
59.7 
9. 3 
8.8 

5358.4 
8.0 
7.5 
7. I 
6.6 

5356.2 
5.8 
5.3 
4.9 
4.4 

5354.0 
3.6 
3. I 
2. 7 

5551.8 
2. 2 



Lat. 

O I  

' 5  00 

3 
4 

15 05 
6 
7 
8 
9 

15 10 

13 
14 

15 15 
I6 
17 
18 
19 

15 20 
. 21 

22 

23 
24 

I 
2 

I 1  
12 

15 ;i 
27 
28 
29 

15 30 
31 
32 
33 
34 

'5 35 
36 
37 
38 
39 

'5 40 
41 
42 
43 
44 

'5 45 
46 
47 
48 
49 

'5 50 
5 1  
52 
53 

. 54 
' 5  55 

56 
57 
58 
59 

15 60 
-- 
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Value of 

Mefen. 
30.734 

4 
4 
4 
4 

30.734 
4 
4 
4 .  
4 

30.734 
5 
5 
5 
5 

30.735 
5 
5 
5 
5 

30.735 
5 
5 
5 
5 

30.735 
5 
5 
5 
5 

30.735 
5 
5 
6 
6 

30.736 
6 
6 
6 
6 

30.736 
6 
6 
6 
6 

6 
6 
6 
6 

30.736 

30.736 
6 
6 
6 
7 

30.737 
7 
7 
7 
7 

30.737 

Latitude rgO to 16O-Meridional arcs. 

sums of seconds for middle 
latitude. 

/ I  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 

5 
9 

20 
1 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

, 50 

3 
4 

I 
2 

& 
9 
60 
- 

Mefers. 

' 30.74 

92.21 
122.94 
153.68 
184.41 

' 215.15 
245.88 
276.62 

307.35 
338. og 
368.82 
399.56 

461.03 
49'. 77 
522.50 

553.24 
583.97 

614.71 
645.44 
676.18 
706.91 
737.65 
768.39 
799.12 
829.86 
860.59 
891.33 

922.06 
g 2.80 

I 014.27 

I 075.74 
I 106.47 

1 167.95 
I 198.68 

I 229.42 
I 260.15 

I 321.62 

.GI. 47 

430.30 

9 ii 3.53 

1045.00 

1137.21 

I 290.89 

I 352.36 
1383.09 
1 413.83 
1444.56 
I 475.30 
I 506.03 

I 536.77 
I 567.51 
1598.24 

1659.71 
1690.45 
I 721.18 
I 751.92 
I 782.65 
1 813.39 
I 844. I2 

I 628.98 

Value of 11 

MefcYs. 
1844.04 

.04 
05 

* 05 
.os 

184+ 05 
.06 
.06 
.06 
.06 

I 844.07 
* 07 
* 07 
, 0 8  
.08 

1844.08 
.08 
.og 

' .og 
-0g 

1844. IO . IO 
.IO . IO 
.I1 

1844. I 1  . I 1  . I2 . I2 . I 2  
1844.12 

* 13 
13 
13 

* '3 
184.14 

* 14 
* 14 
* 15 
* '5 

1844.15 
* '5 
.16 
.16 . 16 

1844. I7  
* '7 
. I 7  
. I 7  . I8  

1844. I 8  
. I 8  

19 
19 

' 19 

. 2 0  

. 2 0  

. 2 0  

.20 

1844.19 . 

1844.21 

Sums of minutes for middl 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

5 5  
6 
7 
8 
9 
60 

I 
2 

- 

Mefers. 

I 844.0 
3 688. I 
5 532. I 
7 376.2 
g 220.2 

I 1  064.3 
12 908.4 
I4 752.4 
16 596.5 

IS 440.6 
20 284.6 
22 128.7 
23 972.8 
25 816.9 
27 660.9 
29 505.0 

31 349.1 
33 193.2 
35 037.3 

36881.4 
38 725.5 
40 569.6 
42 413.7 
44 257.8 
46 101.9 
47 946.0 
49 790. 1 
51 634.3 
53 478.4 

55  322.5 
57 166.6 
59 010.8 
60 854.9 
62 699. o 

64 543.2 
66 387.3 
68 231.4 
70 075.6 
71 919.7 

73 763.9 
75 608.0 
77 452.2 
79 296.3 

82 984.6 
84 828.8 
86 673. o 
88 517.2 
90 361.3 

92 205.5 
94 049.7 
95 893.9 
97 738. I 
99 582.3 

1 0 1  426.5 
103 270.6 
105 114.8 
106 959. o 
108 803.3 
I IO 647.5 

81 140.5 8 

Latitude iso-Co-ordinates of curvature. 
-__ 

Longitude. X 

Mefet-s. 

' 792.5 
3 585. I 
5 377.6 
7 170. I 
8 962.7 

10 755.2 
12 547.7 
14 340.2 
16 132.8 

17 925.3 
26 887.9 - 

3s 850.6 
44 813.2 
53 775.9 
62 738.5 
71 701.2 
80 663.8 
89 626.4 
98 589.0 

107 551.6 
116 514. I 
125 476.6 
I34 439.2 
143 401.7 
152 364.2 
161 326.6 
170 289. I 
'79 251.5 
188 213. g 

197 176.3 
206 138.6 
215 IOI 
322 646 
430 184 
537 713 
645 232 
752 738 
860 228 
967 701 

1 0 7 5  '53 
I 182584 
I 289 991 
1 397 371 
I 504 723 
I 612046 
I 719 333 
I 826 586 
I 933 802 
2 040 978 

i 148 113 
2 255 204 
2 362 248 
2 469 245 
2 576 192 
2 683 086 
2 789 925 
2 896 708 
3 003 430 
3 rroog1 
3 216 690 

Y 

Mefws. 

0. I 
0.3 
0.6 

1.7 
2.4 
3.3 ' 
4.. 3 
5.5 

6.8 
15.2 
27.0 
'42. 2 
60.7 
82. 7 

108.0 

136.7 
168.7 
204. I 

242.9 
285. I 

330.7 
379.6 
431.9 
487. s 
546.6 
609.0 
674.8 
743.9 

816.5 
892.4 
972 

2 186 
3 887 
6 072 
8 744 

I 1  go1 
15 545 
19 674 

288 
29 387 
34 972 
41 042 
47 597 
54 636 
62 160 
70 169 
78 662 
87 639 

97 101 
107 047 
117 476 
128 388 
'39 7% 
151 663 
164 o q  
176 868 
190 I94 
204 003 

I .  I 

218 294 
- 
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Lat. 

o /  

16 00 
I 
2 

3 
4 

16 05 
6 
7 , s  
9 

16 IO 
T I  
12 

'3  
14 

16 15 
16 
17 
18 
19 

16 20 
21 
22 
23 
24 

16 25 
26 
27 
28 
29 

16 30 
31 
32 
33 
34 

16 35 
36 
37 
38 
39 

16 40 
41 
42 
43 
44 

16 45 
46 

9 
49 

16 50 
51 
52 
53 
54 

16 55 
56 

59 
16 60 

;!i 

- 
1" 

- 

29.73 
' 73 
73 

.72 
* 72 

29.72 
72 

* 72 
7' 

* 7' 

29.71 
. 7 I  
. 7 0  

70 
70 

29-69 
* 69 
e69 
.69 
.68 

29.68 
.68 
.68 
* 67 
67 

29.67 
.67 
67 

.66 

.66 

29.66 
.66 
65 

* 65 
* 65 

29.64 
64 
64 
64 

* 63 

29-63 
* 63 
* 63 
.62 
.62 

29.62 
.62 
.62 
.61 
.61 

zg. 61 
.61 
.Ea 
.60 
.60 
B 59 - 59 

* 59 
59 
58 

!g. 58 

59- 46 
.46 
* 45 
* 45 
.44 

59.44 
-43 
.43 
* 42 
.42 

59-41 
-41 
* 40 
.40 
* 39 

59.39 
* 38 
* 38 - 37 
.37 

59.36 
* 36 
' 35 
* 35 
- 3 4  

59.34 
* 33 

27 
.27 

59.26 
.26 

25 
25 
-24 

59.24 
23 

* 23 
. 2 2  
.22  

59-21 
.21 
.20 
.20 

' 19 
59. :g 

. 1 8  
I7  

* 17 
59.16 
- 

- 
a// 
- 

89.20 
* I9 . I8  
* 17 

'7 
89.16 

15 
I4 

* I4 
* '3 

89.12 . I 1  . I 1  . IO 
.og 

89.08 
.08 
.07 
.06 
.06 

89-05 
eo4 
03 

.02 

.02  

89.01 

8.99 

e98 

88.97 
* 96 
96 

* 95 
* 94 

88.93 
* 92 
* 92 
.9I 
e 9 0  

88.89 

.88 

.86 
88.86 

9. @3 

* 99 

89 

* 87 

* 85 - 84 
83 - 83 

68.82 
.81 
.& 
79 
79 

58.78 
77 

.76 
76 

.75 
58.74 
- 

P / /  

118.93 
-92  
a91 
*90 
89 

118.88 
.87 
.86 
* 85 
* 84 

I 18.83 
- 8 2  
. 8 1  
.80 
' 79 

I 18.78 
' 77 
' 76 
* 75 
-74 

118.73 
* 72 
* 7' 
* 70 
e 6 9  

118.68 
* 67 
.66 . .65 
64 

118.63 
.62 
.61 
.60 
* 59 

I 18.58 
* 57 
e56 
* 55 
54 

I 18.53 
52 
5 1  

e 5 0  

* 49 
r18.47 

.46 
45 
-44 
-43 

I 18.42 
.4I 
* 40 
* 39 
* 38 

[ 18.37 
36 

' 35 
* 34 
* 33 

I 18.32 

Latitude 1 6 O  to 17O-Arcs of the parallel in meters. 
- 

5') 

- 

148.66 
* 65 
* 64 
.62 
. G I  

148.60 
59 

a 5 8  
.56 
* 55  

148.54 
* 53 
. 5 1  
.5a 
-49 

148.47 
.46 
.45 
e 4 4  
.42 

148.41 
e40 
39 - 37 

* 36 
148.35 

34 
33 

* 31 - 30 

148.29 
.28 
.26 
* 25 
-24 

148.22 
. 2 1  
.20 

I9 
17 

r48.16 
15 

* I3 

* I 1  

148. og 
.08 
* 07 
.06 
-04 

148.03 

8.00 
7.99 

. I2 

.02 

.98 
147.96 

95 
* 94 
' 93 
* 9' 

147.90 

a// 

178.39 
* 38 
.36 
35 

* 33 
178.32 

* 30 
29 

* 27 
.26 

178.24 
* 23 

. r8  
1-78. 17 

* 15 
I4 

. 2 1  

.20 

. I2 . I 1  

178. og 
.08 
.06 
- 0 5  
* 03 

I 78.02 
8.00 
7.99 
e97 
96 

177.94 
93 

-91 
e 9 0  
.88 

177.87 
.85 
.84 
.82 
. 8 1  

177.79 
* 77 
76 

* 74 
, *73 

177.7' 
70 

.68 
e67 
' 65 

177.64 
.62 
-61 
.59 
-58  

177.56 
54 
53 

* S I  
* 50 

177.48 

1" 

208.13 

.09 

.08 

.06 
208.04 

8.00 
7.99 

97 

207.95 
* 93 
* 92 
.90 
.88 

207.87 
.85 
* 83 
. 8 1  
. 8 0  

207.78 
* 76 
* 74 
* 73 
* 71 

. I1 

.02 

207.69 
67 

* 65 
.64 
.62 

207.60 
e 5 8  
.56 
. 5 5  
* 53 

207.5' 
49 

* 47 
.46 
.'I4 

207.42 
* 40 
* 38 
37 - 35 

207.33 
* 31 
* 29 
.28 
.26 

207.24 
. 2 2  
.20 
* 19 
. I 7  

207.15 
. I 3  . I 1  . IO 
.08 

207.06  

8// 

237.86 
84 
.82 
.& 

78 
237.76 

* 74 
* 72 
* 70 
.68 

237.66 
* 64 
.62 
.60 
58 

237.56 
* 54 
52 

. . 5 0  
.48 

237.46 
a 4 4  
.42 
40 

-38 
237.36 

* 34 
32 

* 30 
.28 

237.26 
.24 
- 2 2  
.20 
. 1 8  

237.15 
* I3 

.og 
07 

237.05 
03 

7.01 
6-99 

* 97 
236.95 

* 93 
91 

* 89 - 87 

* 83 

. I 1  

236.85 

.81 
79 

* 77 
236.74 

72 
70 

.68 

.66 
236.64 

9'/ 

267.59 
*57 
. 5 5  
* 53 
. 5 1  

267.48 
a46 
a 4 4  
.41 
.39 

267.37 
35 

e32 
30 
.28 

267.26 
-. 23 

I9 . 16 

267.14 

.og 
' 07 
* 05 

267. oz 
7.00 
6.98 

* 93 

266.91 
* 89 
.86 
.84 
.82 

266.79 
77 
75 

* 73 
* 70 

266.68 
.66 
63 

.61 
* 59 

266.56 
* 54 
. 5 2  
50 

e47 

266.45 
* 43 
* 40 

. 2 1  

.I2 

-96  

.38 
* 36 

266.33 
.3' 
29 

* 27 
24 

266.22 

1' 

1783.9 
3.8 
3.6 
3.5 
3.3 

1783.2 
3.0 
2.9 
2. 7 
2.6 

1782.4 
2.3 

I. 8 
1781.7 

1.5 
1.4 

2. I 
2 . 0  

I .  2 
I .  I 

1780.9 
0 . 8  
0.6 
0 . 5  
0.3 

1780.2 
80.0 
79.9 
9. 7 
9.6 

1779.4 
9.3 
9. I 
9.0 
8.8 

1778.7 
8.5 
8.4 
8.2 
8. I 

1777.9 
7.7 
7.6 
7.4 
7.3 

1777. I 
7.0 
6.8 
6. 7 
6.5 

1776.4 
6. 2 
6. I 
5.9 
5.8 

1775.6 
5.4 
5.3 
5. I 
5.0 

1774.8 

a i  

3567.9 
7.6 
7.3 
7.0 
6. 7 

3566.4 
6. I 
5 . 8  
5 . 5  
5 . 2  

3564.9 
4.6 
4.3 
4.0 
3.7 

3. I 
2.8 
2 .5  

3563.4 

2. 2 

3561.9 
I. 6 
1.3 

0. 7 
I .  0 

35:: ; 
59.8 
9.5 
9.2 

3558.9 
8.6 
8.3 
7-9 
7.6 

3557.3 
7.0 
6.7 
6.4 
6. I 

3555.8 
5 . 5  
5 .2 
4.8 
4.5 

3554.2 
3.9 
3.6 
3.3 
3.0 

3552.7 
2.4 

1. 7 
1.4 

355'. I 
0.8 
0.5 

50.2 
49.9 

3549.6 

2. I 

3/ 

5351.8 
1.4 
0.9 
0.5 

50. o 

5349.6 
9. I 
8.7 
8. 2 
7.8 

5347.3 
6.9 
6.4 
6. o 
5 . 5  

5345.1 
4.6 
4. 2 
3.7 
3.3 

5342.8 
2.4 
1.9 

' 1 .5  

5340.6 
1.0 

40. I 
39.7 
9.2 
8.8 

5338.3 
7.8 
7.4 
6.9 
6.5 

5336.0 
5 . 5  
5 . 1  
4.6 
4. 2 

5333.7 
3 .2  
2 . 8  
2.3 
I .  9 

533'. 4 
0.9 
0 . 5  

30. o 
29.6 

5329. I 
8.6 
8. I 
7.7 
7.2 

5326.7 
6.2 
5.8 
5..3 
4.9 

5324.4 

7135.7 
5. ' 
4.5 
3.9 
3- 3 

7132.7 

1.5 

30.4 

7129.8 
9.2 
8.6 
8.0 
7.4 

7126.8 
6. 2 
5.6 
5 .0  
4.4 

7123.8 
3.2 
2.6 
1.9 
1.3 

7120.7 

19.5 
8.9 
8.3 

7117.7 
7. I 
6.5 
5.8  
5. 2 

7114.6 
4.0 
3.4 
2.8 

7111.6 

IO. 4 
09.7 
9. 1 

7108.5 
7.9 
7.3 
6.6 
6. o 

7105.4 
4.8 
4.2 
3. 5 
2.9 

7102.3 
1.7 

100.4 

7099.2 

2.  I 

1.0 

20. I 

2 . 2  

I.  0 

I .  I 

099.8 

S9V. 7 
8. 9 
8. 2 
7.4 
6.7 

8915.9 
5 . 2  
4.4 
3.7 
2.9 

8912.2 
1 . 5  
0. 7 

09.2 
8908.5 

7.7 
7 .0  
6. 2 
5 . 5  

8904.7 
3.9 
3. I 
2.4 
I .  6 

8900.8 
goo. 0 
899.3 

8. 6 
7.9 

8897. I 
6.3 
5 . 6  
4.8 
4. I 

8893.3 
2.5 
I. 8 

90.3 

8889.5 
8. 7 
7 . 9  
7.2 
6.4 

8885.6 
4.8 
4. I 
3.3 
2.6 

8881.8 
I. a 

&* 2 

79.4 
8.6 

8877.8 
7. c 
6. 2 

5. 5 
4. 7 

8873.9 

10.0 

I. 0 
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Lat. 

0 1  

1 6  00 
I 
2 
3 
4 

16 05 
6 
7 
8 
9 

16 IO 
I 1  
12 
13 
14 

16 15'  
16 
17 
18 
'9 

16 20 
21 
22 
23 
24 

16 25 
26 
27 
28 
29 

16 30 
31 
32 
33 
34 

16 35 
36 :s 
39 

16 40 
41 
42 
43 

. 44 
16 45 

46 
47 
48 
49 

16 50 
5 1  
52 
53 
54 

16 5 5  
56 
57 
58 
59 

16 Go 
-- 

ralue of I / /  

Afefms. 
30.737 

7 
7 
7 
7 

30.737 
7 
7 
7 
7 

30.737 
7 
7 
7 
7 

8 
8 
8 
8 

30.738 

30.738 
8 
8 
8 
8 

8 
8 
8 
8 

30.738 

30.738 
8 
8 
8 
8 

30.739 
9 
9 
9 
9 

30.739 
9 
9 
9 
9 

30.739 
9 
9 
9 
9 

30.739 
9 
9 
9 

39 
30.740 

0 
0 
0 
0 

30.740 
-- 

Latitude 1 6 ~  to 17~-Meridional arcs. 

urns of seconds for middle 
latitude. 

- 
// 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
I 
2 

3 
4 
'5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 
35 
6 
7 
8 -  
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

, so  

3 
4 

5 5  
6 
7 
8 
9 

60 

I 
2 

- 

Mefers. 

30.74 
61.48 
92. 21 

122.95 
153.69 
184.43 
215.17 
245.9' 
276.64 

307.38 
338. I2 
368.86 
399.60 
430.34 
461.07 
491.81 
522.55 
553.29 
584.03 

614.77 
645.50 
676.24 
706.98 
737.72 

,768.46 
799.20 
829.93 
860.67 

922.15 
952.89 
983.63 

I 014.36 
I 045. IO 
1 075.84 
I 106.58 
I 137.32 
I 168.06 

891.41 

1 '98.79 

1229.53 
1 260.27 
I 291.01 
1'321. 75 
I 352.48 
I 383.22 
1413.96 
I 444.70 
1 475.44 
I 506.18 

1536.91 
1567.65 
1598.39 
I 629.13 
1659.87 
I 690.61 
1721.34 

I 782.82 
I 813.56 
I 8 4 . 3 0  

1752.08 

AfitChS. 
1%. 21 

.21 . 21 

.22 

.22  

1844.22 
.23 
* 23 
23 

.23 

1844.24 
24 
.24 
* 25 
.25 

.26 

.26 

.26 

.26 

1844. 27 
.27  
f 27 
.28 
.28 

1844.28 
. 2 8  
* 29 
29 

* 29 

1844.30 
* 30 
' 30 
31 

.3' 

* 31 
* 32 
' 32 
.32 

1844.33 
* 33 
* 33 
34 

* 34 
1844.34 

* 34 
* 35 
.35 
* 35 

1844.36 
36 

.36 
' 36 
* 37 

1844.37 
* 37 
38 

* 38 
* 38 

1844.39 

1844.25 

1844.31 

ums of minutes for middle 
latitude. 

- 
/ 

I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 

' 3  
4 
15 
6 

I 
9 

20 
1 
2 
3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 
- 

MefeYs. 

1844.2  

5 532.6 
7 376.9 
9 221. I 

I 1  065.3 
12 909.5 
I4 753.7 
16 598. o 

18 442.2 
20 286.5 
22 130.7 
23 975.0 
25 819.2 
27 663.5 
29 507.7 
31 352.0 
33 196.3 
35 040.5 

36 884.8 
38 729. I 
40 573.3 
42 417.6 
44 261.9 
46 106.2 
47 950.5 
49 794.7 
51  639.0 
53 483.3 

55 327.6 
57 171.9 
59 016. 2 
60 860.5 
62 704.8 
64 549.2 
66 393.5 

7' 926.4 

73 770.8 
75 615. I 
77 459.4 
79 303.8 
81 148. I 
82 992.4 
84 836.8 
86 681. I 
88 525.5 
90 369.8 

92 214.2 
94 058.5 
95 902.9 
97 747.2 
99 591,6 
IOI 4'36. o 
103 280.3 
105 124.7 
106 969. I 
108 813.5 
I I O  657.8 

3 688.4 

68 237.8 
70 082. I 

Latitude rCO--Co-ordinates of curvature. 

.ongitude. x 

1783.9 
3 567.9 
5 351.8 
7 '35.7 
8 919.7 
IO 703.6 
12  487.5 
14 271.4 
16 055.4 

17 889.3 
26 758,9 
35 678.6 
44 598.2 
53 5'7.9 
62 437.5 
71 357. I 
80 276.7 
89 196.3 
98 115.9 

107 035.4 
' 1 5  955.0 
124 874.5 
'33 794.0 
142 713.5 
151 633.0 
[Go 552.4 

178 391. 2 
187 310.5 

19G 229 .8  
205 149. I 
214 008 
321 097 
428 117 

169 471.8 

535 642 127 126 

749 110 

963 022 
856 075 

1069946 
I 176 845 
I 283 717 
1 390 559 
I497 369 
I 604 146 
I 710 883 
I 817 582 
I 924 239 
2 030 851 

2 I37 416 
2 243 932 
2 350 395 
2 456 m 4  
2 563 157 
2 669 421 
2 775 6 2 

2 987 949 
3 093 9% 

2 881 849 

3 I99 941 

Y 

Meters. 

0. I 
0.3 
0.6 

I .  8 
2. 6 
3.5 
4.6 
5.8 

7. 2 
16. I 
28.6 
44.7 
64.4 
87.6 

114.4 
144.8 
178.8 
216.4 

257.5 
302.2 
350.4 
402.3 
457.7 
516.7 
579.3 
645.4 

I .  I 

;3: 5' 
865.4 
945.8 

I 030 
2 317 
4 119 

9 268 
12 614 

20 852 

25 741 
31 145 
37 064 
43 497 
50 444 

6 436 

16 476 

a: g! 
83 g 6  
74 365 

92 80 

102 906 
113 445 
124 496 
136 059 
148 I34 
160 720 
173 818. 
187 427 
201 546 
216 175 
231 315 
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I 

Lat. 

O I  

17 a 
I 
2 

3 
4 

17 05 
6 
7 

9 

17 IC 
' 1 1  

12 

'3 
14 

a 

17 ;i 
17 
18 
19 

17 2a 

23 
24 

17 25 
26 
27 

29 

17 30 
31 
32 
33 
34 

21 
22 

. ?8 

I 17 35 
36 
37 
38 
39 

17 40 
41 

88.74 
.73  
* 72 
* 7 2  
.71  

88.7c 
.69 
.68 
.68 
.67 

88.66 
* 65 
* 64 
.64 
63 

88.62 
.61 
.6c 
.6c 
. 5 9  

88.58 
.57 
.56 
* 56 
.55 

88.54 
.53 
. 5 2  
* 52  
* 51 

88.50 

.48 

.47 
88.46 

.45 

.44 

.44 

.43 

88.42 
41 

* 40 
. $0 
39 

88.38 
.37 
.36 
.35 
.35 

88.34 
.33 
32 
31 

* 31 
88.30 

* 29 
.28  
.27 
.26 

58.26 

. . 4  44 

- 

118.32 - 31 - 30 
.29 
.28 

I 18.26 
. 2 5  
* 24 
.23 

I 18.21 

19 
. r 8  
* 17 

118.16 
15 

* 14 
. I 3  

118. X I  

-09 
.08 
.07 

I 18.05 
.04 
03 

. 2 2  

. 2 0  

. I2 

. IO 

. 02  

. 01 

118.00 

7.99 
* 98 
* 97 
.96 

117.94 
.93 
.92 
.91 
.90 

117.89 
.S8 
.87 
.86 
.85 

117.83 
.82 
.81 
.& 
* 79 

I 17.78 
.77 
* 76 
.75 
.74 

.71 
* 70 
.69 
.68 

rr7.67 

3 

117.72 

Latitude 170 to 18O-Arcs of the parallel in meters. 

147. Y . 8: 
.8; 
.8t 
.8! 

147.8: 
.8: 
.81 
.& 
. 7 f  

147.7i 
* 71 
* 74 
* 7: 
.7:  

I47.7C 
65 

.66 

.67 
65 

147.64 
.6: 
.6; 
.tk 
e 5 1  

147.57 . 5c 
* 54 

52 
* 5 1  

I47.S 
* 4s 
* 47 
.46 
-45 

147.43 
.4J 
.41 
.40 
.38 

147.37 
* 36 
' 34 
.33 
.31 

147.30 
.29 
* 27 
.26 
24 

147.23 

' 19 
' 7  

r47.16 
. I 5  
. 13 

. 2 2  
* 20 

* 12 
. IO 

147. 09 

_--- 

?/I 

207.06 
-04 

7.01 
6. 99 

206.97 
f 95 
93 

.92 
*P 

206.88 
.86 
* 84 
.82 
.8a 

206.79 
.77 
* 75 
* 73 
.7' 

206.69 
.67 
.65 
.63 
.61 

206.60 
e 5 8  
56 

.54 
52 

206.50 
.48 
* 46 
.44 
e42 

206.41 
.39 
.37 
* 35 
* 33 

206.31 
29 
27 

* 25 
.23 

206.22 

. 18 

.16 
f 14 

206. 12 

.os 

.06 

.04 
206.03 

6.01 
5.99 

* 97 
' 95 

205.93 

. 0 2  

.20 

. IO 

236.64 
.62 
.60 
e 5 8  
e56 

236.53 
. 5 '  
* 49 
47 

* 45 

236.43 
* 41 
.39 
.37 
* 35 

236.32 
.30 
.28 . 26 
* 24 

236.22 

. 18 

. I 5  

. I 3  
236. I I  

e 0 9  
* 07 
.04 

236.00 

. 2 0  

. 0 2  

5.98 
* 96 
.94 
* 92 

235.89 
.87 
* 85 
* 83 
.8r 

235.79 
.77 
75 
72 

* 70 
235.68 

.66 

.61 
* 59 

235.57 
* 55  
* 53 
.SO 
.48 

235.46 
.44 
* 42 
* 39 
* 37 

235.35 

* 64 

9'/ 

266.2: 

. 17 
* 15 

266. IC 
. oE 
* 05 
.02 

6. a 

5.98 
e96 
* 93 
91 
.88 

265.86 
.84 
.81 
.75 
* 77 

265.74 
.7r 
.65 
67 
64 

265.62 
.6c 
. 57  

55 
* 5 2  

265. gc 

* 45 
.43 
.40 

265.38 
.36 
33 
31 

,28 

265.26 
.24 

19 
.16 

265. 14 

.og 

.06 
' 03 

265.01 
4.99 

* 96 
.94 
.9I 

264.89 
.87 
.84 
.82  
* 79 

264.77 

. 2c 

, I: 

.48 

. 2 1  

. I 1  

- 

1' 

1774.6 
4.6 
4.5 
4.3 
4, 2 

1774. c 
3. E 
3.7 
3.5 
3.4 

1773.2 
3. c 
2. F 
2. 7 
2 .6  

1772.4 
2. 2 
2. I 

1 . 9  
I .  a 

1771.6 
I *  4 
1 . 3  
I .  I 
I. c 

1770.8 
0 . 6  
0.5 
0.3 

1770. a 
69.8 
9.7 
9.5 
9- 4 

I 769.2 
9.0 
8.9 
8.7 
8.6 

I 768.4 
8.2 
8. I 
7.9 
7.8 

1767.6 
7.4 
7.3 
7. I 
7.0 

1766.8 
6.6 
6.4 
6. 3 
6. I 

1765.9 
5.8 
5.6 
5.4 
5.3 

1765. I 

0. 2 

. -. .. __ 

2' 

3549.6 
9.3 
9. c 
8. G 
8. 3 

3545.0 
7.7 
7 .4  
7.0 
6.7 

3546.4 
6. I 
5 . 8  
5.4 
5 .  I 

3544.8 
4.5 
4.2 
3.8 
3.5 

3543.2 
2.9 
2.6 

1.9 

1.3 

0.6 
0.3 

3540.0 
39.7 
9.4 
9.0 
8.7 

3538.4 
8. I 
7.8 
7.4 
7. I 

3536.8 
6, 5 
6.2 
5 . 8  
5 . 5  

3535.2 
4.9 
4.5 
4.2 
3.8 

3533.5 
3. 2 
2.9 
2 .5  

3531.9 
I. 6 

0.9 
0 . 5  

3530.2 

2 . 2  

3541.6 

I.  0 

2. 2 

I .  2 

3' 

5324.4 
3.9 
3.4 
3.0 
2. 5 

1.5 
0.6 

5322.0 

1 . 0  

20. I 

5319.6 
9. I 
8. 7 
8.2  
7 . 8  

5317.3 
6 .8  
6.3 
5.9 
5.4 

5314.9 
4.4 
3.9 
3.5 
3.0 

5312.5 

I. 6 

0.6 

2. 1 

I .  I 

5310. I 
og. 6 
9. I 
8.6 
8. I 

5307.6 
7 .1  
6.6 
6. 2 

5.7 

5305.2 
4. 7 
4. 2 
3.7 
3. 2 

5302.7 

1.7 
1.3 
0.8 

5300.3 
299.8 

9. 3 
8. 8 
8. 3 

5297. s. 
6.3 
5 .8  

5295.3 

2. 2 

%: 3 

-._ - - 

7099.2 
8.6 
7.9 
7.3 
6.6 

7096. o 
5.4 
4.8 
4. I 
3.5 

7092.9 
2.3 
I. 6 

90.3 
7089.7 

9. I 
8.4 
7.8 
7.1 

7086.5 
5.9 
5 . 2  
4.6 
3.9 

7083.3 
2.7 

1.4 
0. 7 

7080. I 
79.4 
8.8 
8. I 
7.5 

7076.8 
6. 2 

5 . 5  
4.9  
4.2 

1.0 

2.0  

7073.6 
2.9 
2.3 
I. 6 

7070.3 
69.6 
9 .0  
8.3 
7. 7 

7067.0 
6. 3 

I .  0 

5.7 
5 .0  
4.4 

7063.7 
3.0 
2.4 
1.7 
I. I 

7060.4 
-- 

- -  - 

6' 

8873. 
3, 
2. 
I .  
0. 

8870. 
69. 
8. 
7 .  
6. 

8866. 
5. 
4. 
3. 

8862. 

60. 
59. 
8. 

8858. 
7. 
6. 
5, 
4, 

3, 

2. 

I .  

8854. 

2. 
I .  
0. 

8850. 
49, 
8. 
7, 
6. 

8846. 
5 .  
4. 
3. 

8842. 

40. 
39. 
8. 

8837. 
7. 
6. 
5 .  
4. 

8833. 
3. 

30. 
8829. 

8. 
8. 
7. 
6. 

8825. 

2. 

1. 

2. 
1. 

--.. 
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Idat. 

_ -  - 
C I  

17 00 
I 
2 
3 
4 

17 05 
6 
7 
8 
9 

17 IO 

'3 
14 

17 15 
16 
17 
18 
19 

17 20 

I 1  
I 2  

21 
22 

23 
24 

26 
27 
28 
29 

17 30 
3' 
32 
33 
34 

17 35 
36 
37 
38 
39 

17 40 
41 
42 
43 
44 

17 45 
46 
47 
48 
49 

I 7  50 
5' 
52 
53 
54 

17 55 
56 

59 
17 60 

17 25 

:s 
__- 

(due of  I" 

Meters. 
30.740 

0 
0 
0 
0 

30.740 
0 
0 
0 
0 

30.740 
0 
0 
0 
0 

30.741 
I 
I 
I 
I 

30.741 
I 
I 
I 
I 

30.741 
I 
I 
I 
I 

30.741 
I 
I 

, I  

30.742 
2 
2 
2 
2 

2 

30.742 
2 
2 
2 
2 

30.742 
2 
2 
2 
2 

30.742 

3 
3 

30.743 
' 3  

3 
3 
3 

30.743 

2 
2 

Latitude 1 7 O  to 18~-Meridionnl arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 

. ' 7  
8 
9 

I O  
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

4i 
7 
8 
3 

, s o  

3 
4 
55 
6 
7 
8 ,  
9 

60 

.I 
2 

Mefms. 

30.74 
61.46 
92.22 

122.97 
153.71 
184.45 
215.19 
245.93 
276.67 

307.41 
338.15 
368.90 
399.64 
430.38 
461.12 
491.86 
522. bo 
553.34 
584. og 

614.83 
645.57 
676.31 
707.05 
737.79 
768.53 
799.27 
830.02 
860.76 
891.50 

922.24 
952.98 
983.72 

I 014.46 

I 075.95 
I 106.69 
I 137.43 
I 168.17 
1 198.91 

I 229.65 
I 260.39 
I 291.14 
I 321.88 

I 383.36 

I 444.84 
I 475.58 
1506.33 

1537.07 
I 567.81 
I 598.55 
I 629.29 
I 660.03 

1690.77 

I 7 5 ~ 2 6  
1783.00 
1813.74 
I 844.48 

I 045.21 

1352.62 

I 414. IO 

1721.51  

II 
Mefers. 

39 
.39 
* 39 
40 

1844.40 
.40 
* 41 
.41 ' 

.41 

1844.42 
a42 
' 42 
* 43 
* 43 

1844.43 
e 4 4  
.44 
-44 
a 4 4  

1844.39 

1844.45 
.45 
* 45 
' 46 
' 46 

I 8 4 . 4 6  
.47 
e47 
' 47 
.48 

e48 
' 49 
* 49 
* 49 

1844.50 
.so 
* 50 
' 50 
* 51 

1844.51 
* 51 
. 5 2  
* 52 
* 52 

1844.53 
* 53 
' 53 

. e54 
* 54 

1844.54 
* 55 
' 55 
. 5 5  
. 55 

1844.56 
.56 
e56 
57 

' 57 
1844.57 

1844.48 . 

Sums of minutes for middlc 
latitude. 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
I 1  
12 

13 
14 
'5 
16 
17 
18 
19 

20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

:5 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 

I47 
48 
49 

50 
51 
52 
53 
54 
5.5 
56 
57 
58 
59 , 

60 

Afefms. 

1844.4 
3 688.8 
5 533.2 
7 377.6 
9 222.0 

I I 066.4 
12 910.8 
14 755.2 
16 599.6 

18444.0 
20 288.5 
22 132. g 
23 977.3 
25 821.7 
27 666.2 
29 510.6 
31 355.0 
33 199.5 
35 043.9 

36 888.4 
38 732.8 
40 577.3 

. 42421.7 
44 266.2 
46 110.7 
47 955.1 
49 799.6 
5 1  644. I 
53 488.6 

55 333.0 
57 177.5 
59 022.0  
60 866:s 
62 711.0 
64 555. 5 
66 400. o 
68 244.5 
70  089. o 
71 933.5 

73 778.0 
75 622.5 
77 467.0 
79 311.6 
81 156. I 
83 000.6 
84 845. I 
86 689.7 
88 534.2 
90 378.7 

92 223.3 
94 067.8 
95 912.3 
97 756.9 
99 601.4 

I O I  446. o 
103 290.6 
I 0 5  135. I 
106 979.7 
108 824.3 
I IO 668.8 

--i 

Latitude I 7°-Co-ordinatcs of curvature. 

Longitude. X 

Mefms. 

1774.8 
3 549.6 
5 324.4 
7 039.2 
8 873.9 
IO 648.7 
12 423.5 
14 198. 3 
'5 973. I 

17 747.9 
26 621.8 
35 495.8 
44 369.6 
53 243.6 
62 117 .5  
70 991.4 
79 865.3 
88 739.1 
97 613.0 

106 486.9 
115 360.7 
124 234.5 

141 982. o 
150 855.7 
159 729.4 
168 (303. I 

I77 476,8 

195 223.9 
204 097.5 

319 450 
425 920 

133 108.3 

186 350.4 

212 971 

532 378 
638 824 
745 253 
851 662 
958 049 

Y 

MefeYs. 

0. 1 

0.3 
0. 7 !. 2 
1. 9 
2.7 
5 7 
4.8 
6. I 

7.5 
17 .0  
30.2. 
47.2 
67.9 
92.4 

120.7 
152.8 
188.7 
228.3 

271.7 
318.8 
369.8 
424.5 
483.0 
545.2 
61 1.3 
681. I 
754.7 
832. I 

9 3 . 2  
99 * I  

I 087 
2 445 
4 347 
6 79" 
9 779 

13 3'0 
17 386 
22 004 

27 164 
32 867 
39 112 
45 899 
53 229 
61 I O I  
69 5'5 
78 470 
87 967 
98 005 

108 583 
i l g  702 
131 362 
I43 562 
156 301 

169 578 
183 395 
I97 751 
212 646 

244 048 
228 079 
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b 

'- 

Lat. 

0 1  

I 8  o( 
1 

' L  

I 8  0: 
t 

! 
s 

I 8  IC 
I1 
I1  
15 
14 

18 15 
I6 
17 
IE 
19 

18 20 
21 
22 

23 
24 

26 
27 
28 
29 

18 30 
31 
32 
33 
34 

18 35 
36 
37 
38 
39 

18 40 
41 
42 
43 
4 4  

18 45 
46 
47 

. 4 8  

I 8  25 

1" 

29.42 
e 4 2  
f 41 
* 41 
.41 

29.4c 
* 4= 
4c 
4c 

.39 

29.39 
* 39 
-38 
* 38 
38 

29.37 
*37 
* 37 
.37 . .36 

29.36 
* 36 
35 

.35 
e35 

29.34 
34 
34 

e34 
* 33 

29.33 
* 33 
33 

* 32 
e32 

29.32 
* 32 
32 

-31 
e31 

~9.31 
*3 '  
. 3 0  
* 30 
30 

!9. 29 
29 
29 
29 
a28 

!9.28 
.28 
27 

.27 
27 

ig. 26 
.26 
.26 
.26 

25 
9. 25 - 

58.84 
.83 
* 83 
.82 
.82 

58.81 
.& 
.& 
.79 
* 79 

58.78 
.78 
.77 

77 .. 76 
58.76 

.75 
* 75 
.74 
. 74 

58.73 
* 72 
. 7 2  
.7I  
a71 

58.70 
.69 
69 

.68 

.68 

58.67 
.66 
.66 
* 65 
' 65 

58.64 
63 

* 63 
.62 
.62 

58.61 
.60 
.60 
* 59 
* 59 

58.58 
57 

a57 
a56 
* 56 

58.55 
* 55 
54 

* 54 
53 

58.53 
* 52 
- 5 2  
.SI 
* 51 

58-50 
- 

3" 
- 

88.2t 
.2: 

' 24 
.2: 

88.21 
. 2 ;  

. 2 1  . 2c 

. 15 . IE 
88.17 

. I6 

. 15 

. 15 
* 14 

88.13 . I2 . I 1  . I 1  . I O  

88. og 
.08 
.07  
.06 
.05  

88.05 
-04 
.03 
. 02  . 01 

58.00 
7.99 

e 9 9  
a98 
97 

37.96 
.95 
* 94 
.94 
93 

37.92 
91 

.. 88 
:g 

17.87 
* 87 

* 85 
e84 

$7.83 

.86 

.82 

.8r 

. 8 I  

.80 

17.79 
78 

. 7 7  

.76 
* 75 

;7. 74 

4'' 

117.67 
.66 
-65 
* 64 
* 63 

117.61 
.6c 
* 59 
* 58 
-57  

117.56 
55  

* 54 
53 

' 52 

117.50 
* 49 ,. 48 
.47 
.46 

117.45 
- .44 

.43 

.42 

.41 
"7.39 

e38 
37 

.36 
35 

117.34 
33 

* 32 
* 30 
* 29 

117.28 
27 

.26 

.24 
23 

117.22 
. 2 1  
. 2 0  

: :E 
117.16 

15 
* 14 
* 13 

117. I I  

*og 
07 

.06 
117.05 

.04 

.03 

7.00 
I 16.99 

. I 2  

. IO 

.01  

Latitude 1 8 ~  to igO-Arcs of the parallel in meters. 

5" 

147. og 
. 0 8  
.06 
.os 
.03 

7.01 
147.02 

6.99 
.98 
* 96 

146.95 
94 

.92 

.9I  

.89 
146.88 

87 
* 85 
.84 
.82 

146.81 
.& 
.78 
9 77 
.75 

146.74 
.73 
* 71 
. 7 0  
.68 

146.67 
.66 
.64 
* 63. 
.61 

146.60 
* 59 
.57  
e56 
.54 

146.53 
' 5 2  
.so 
.49 
* 47 

146.46 
e45 
.43 
e 4 2  
40 

r46.39 
* 38 
.36 
.35 
' 33 

146.32 
a30 
.29 
* 27 
.26 

146. 24 

176.51 
45 

.4$ 

.4( 

.44 
I 76.4: 

.41 

.35 

.3t 
* 3t 

176.34 
.39 
.3' . 25 
. 28 

176.26 
. 24 
.23 
. 2 I  
.2c 

176.18 
. 16 
. I 4  
13 

I 76. Og 
07 
.06 
f 04 
03 

176.01 
5.99 
.97 
e96 
* 94 

175.92 
.go 
* 89 
* 87 
.86 

r75.84 
.82 
.80 
' 79 
.77 

175.75 
73 

. 7 I  
* 70 
.68 

r75.66 
* 64 
63 

.61 
a59 

175.58 
a56 
* 54 
* 52 
* 51 

75.49 

. I 1  

1 I' 

205. 93 
.9I 
85 

* 87 
.85 

205.84 

.78 
* 76 

205.74 
72 
70 

.68 

.66 
205.64 

.62 

.60 

. 8 2  

.& 

. 5 8  
f 56 

205.54 
* 52 
.so 
48 

.46 
205.44 

.42 
* 40 
a 3 8  
* 36 

205.34 
f 32 
.30 
.28 
.26 

205.24 

. I 8  . 16 

205. 14 

.08 

.06 
205.04 

GO2 
5 . 0 0  
4.98 

.96 

. 2 2  

. 2 0  

. I2 

. I O  

204.94 
* 92 
a 9 0  
.88 
.86 

204.84 
.82 
.80 
.78 

*. 76 
204.74 

235.35 
.33 

.26 

235.24 

. I 7  
' 15 

235. I3 

.08 

.06 

.04 

4.99 
* 97 
.95 
.92 

234.90 
.88 . 8.6 
* 83 
. 8 1  

234.79 
* 77 
.75 
. 7 2  
. 7 0  

234.68 
.66 
* 63 
.6r  
* 59 

234.56 
.54 
.52 
.so 
* 47 

234.45 
* 43 
,40 
.38 
.36 

234.33 
31 

* 29 
. 2 7  
24 

234.22 

* 17 
15 

* 13 
234. IO 

.08 

.06 
* 04 

4.01 
233.99 

: :; 
.22 
.20 

* I 1  

235.01 

. 2 0  

0" 
- 

264.7i 
.7! 
.7; 
.7c 
.6; 

264.65 
.6; 
.6c 
a 5 5  

55 

264.52 
* 45 
* 45 
.44 
.4i 

264.35 
* 36 
.34 
.3' 
* 25 

264.26 
.24  

. I 9  . 16 
264.14 

*og 
.06 
* 04 

264.01 

.21  

. I 1  

3.98 
96 

* 93 
e91 

263.88 
' 85 
.83 
.80 
* 78 

263.75 
. 7 2  
. 7 0  
.67 
.65 

163.62 
.59 
.57 
.54 
'52 

263.49 
46 

e 4 4  
.41 
.39 

263.37 
1 35 
.3 '  
.28 
.26 

163.23 
- 

1' 

1765. I 
4 .9  
4 .8  
4 .6 

1764.3 

3.8 
3.6 

1763.4 

4.4 

4, I 
3.9 

3.2 
3. 1 
2 . 9  
2.8 

1762.6 
2.4 
2.3 
2. I 
2 . 0  

1761.8 
I. 6 
1.4 

-1 .3  
I .  I 

1760.9 

0.4 

0.7 
0.6 

0.3 

1760. I 
59.9 
9.7 
9.6 
9.4 

1759.2 
9 .0  
8.9 
8.7 
8.6 

1758.4 
8.2 
8. 0 

7.9 
7.7 

1757.5 
7.3 
7. 1 
7 . 0  
6 .8  

1756.6 
6. r( 
6.3 
6. I 

5.9 
'755.8 

5.6 
5.4 
5 . 2  
5. I 

1754.9 

3530.2 
29.9 
9.5 
9.2 
8. a 

3528.5 
5. 2 

7.9 
7. 5 
7.  2 

3526.9 
6.6 
6. 2 

5.9 
5 . 5  

3525.2 
4.9 
4.5 
4. 2 
3.8 

3523.5 
3.2 
2.8 
2 . 5  

3521.8 
1. 5 

0.8 
0 .4  

19.8 
9.4 

, 9. I 
8.7 

35'8.4 
8. I 
7. 7 
.7.4 
7 .0  

3516.7 
6 .4  
6. o 
5 . 7  
5.3 

35'5.0 
4. 7 

. 4.3 
4.0 
3.6 

3513.3 
2.9 
2.6 

1.9 
35". 5 

0 .8  
0.5 

3509.8 

2. I 

I .  I 

3520. I 

2. 2 

I. 2 

IO. I 

8' 

5295.3 
4.8 
4.3 
3.8 
3.3 

2.3 
' 1.8 

1.3 
0.8 

5290.3 
89.8 

' 9.3 
8.8 
8.3 

5287.8 
7.3 

. 6.8 

5292.8 

5. 6* f 
5285.3 

4.8 
4 .3  
3. 7 
3.2 

5282.7 

I *  7 

0. 7 

5280.2 
79. 7 
9. 2 
8.6 
8. I 

7. I 
6.6 
6. I 
5.6 

5275, I 

2 . 2  

1.2 

5277. 

4' 

7 6 . 4  
59.7 
9. I 
8.4 
7.8 

7057.1 
6.4 
5 . 8  
5.1 
4.5 

7053.8 
3. I 
2.4 

, 1 . 8  

7050.4 
49.7 
9. I 
8.4 
7.8 

7047. l. 
6.4 
5.7 
5. I 
4.4 

7043.7 
3.0 
2.3 
1.7 

7040.3 
39.6 
8.9 
8.2 
7.5 

7036.8 
6. 1 3  

5.4 
4.8 
4. I 

7033.4 

I .  I 

1.0 

4.6 2.  7 
4. 1 

3.5 
3.0 

5272.5 
2 . 0  

1.5 
0.9 

70.4 

5269.9 
9.4 
8.9 
8- 3 
7:8 

5267,3 
6.8 
6.3 
5.7 
5 .2  

5264.7 

2 . 0  

1.4 
0 .7  

29.3 
8.6 
7.9 
7. 2 

7026.5 
5.8 
5.  I 
4.4 
3.7 

2.3 
1.6 
1 .0  

20. 3 
7019.6 

7030.0 

7023.0 

5' 

8825.5 
4.7 
3.5 
3. c 

8821.4 
20. t 
19. 7 
8. s 
8. C 

8817.2 
6.4 
5 . 5  
4.7 
3. E 

8813. c 

1. 3 
10.5 
09.6 

8808.8 
8. C 

7. 1 
6.3 
5.4 

8804.6 
3. 7 
2.9 

2. 2 

2. 2 

2.0 
I. 2 

8800.3 
799,s 

8.6 
7. 7 
6.9 

8796. I 
5.2 

.4.4 
3.5 
2.7 

8791.8 
0.9 

90.1 
89. 2 
8.4 

8787.5 
6.6 
5.8  
4.9 
4. I 

8783.2 
2.3 
1.4 

80.6 
79.7 

8778.8 
7.9 
7. I 
6. 2 

5.4 
8774.5 
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Iat. 

o /  

18 00 
I 
2 

3 
4 

18 05 
6 
7 
8 
9 

18 IO 
I 1  
I2 
13 
I4 

18 ' 1 5  
16 
17 
18 
'9 

18 20 
21 
22 

23 
24 

18 25 
26 
27 
28 
29 

18 30 
31 
32 
33 
34 

18 35 
36 
37 
38 

, 39 

18 40 
41 
42 
43 
44 

18 45 
46 
47 
48 
49 

18 50 
51 
52 
53 
54 

18 55 
56 
57 
58 
59 

18 60 

Talue of 11' 

Meters.  
30.743 

3 
3 
3 
3 

30.743 
3 
3 

- 3  
3 

30.743 
3 
4 
4 
4 

30.744 
4 
4 
4 
4 

30.744 
4 
4 
4 
4 

30.744 
4 
4 
4 
4 

30.744 
5 
5 
5 
5 

30.745 
5 
5 
5 
5 

30.745 
5 
5 
5 
5 

30.745 
5 
5 

i 
30.746 

G 
6 
6 
6 

6 
6 
6 
6 

30.746 

30.746 

Latitude 1 8 ~  to IgO-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 

i 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
7 
8 
9 

40 
I 
2 
3 
4' 

45 
6 
7 
8 
9 

MCtC7.S. 

30.74 
61.49 
92.23 

122.98 
153.72 
I 84.47 
215.21 
245.96 
276.70 

307.45 
338.19 
368.93 
399.68 
439.42 
461.17 
491. 9' 
522.66 
553.40 
584.15 

614.89 
645.64 
676.38 

737.87 
768.61 
799.36 
830. IO 
860.85 
891.59. 

922.33 
3 5 3 . 0 8  
383.83 

I 014.57 
I 045.31 
I 076.06 
I 106.So 
I 137.55 
I 168.29 
I 199.04 

I 229.78 
I 260.53 
I 291.27 
I 322.02 
I 352.76 
I 383.50 
I 414.25 
1444.99 
I 475. 74 
I 506.48 

I 537.23 
I 567.97 
1598.72 
I 629.46 
I 660.21 

1 690.95 
I 721.69 
I 752.44 
I 783.18 
1813.93 
I 814.67 

707. I2 

Value of I /  

Meters.  
1844.57 

e58 
* 58 
58 

e59 
i844.59 

* 59 
.60 
.60 
.60 

1844.61 
.61 
.61 
. 0 2  
.62 

1844.62 
.62 
* 63 
* 63 
.63 

1844.64 
* 64 
* 64 
.65 
.65 

1844.65 
.G6 , 

.66 

.66 

.67 

1844.67 
* 67 
.68 
.68 
.68 

I 844.69 
* 69 
* 69 

70  
* 70 

1844.70 
* 71 
- 7 1  
e71 
. 7 2  

1844.72 
. 7 2  
* 73 
* 73 
73 

1844.74 
* 74 
* 74 
* 75 
* 75 

1844.75 
* 76 
* 76 
.76 
. 7 7  

1844.77 

Sums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 

9 
8 .  

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

5 0  

3 
4 

I 
2 

2 
7 '  
8 
9 

60 

Meters.  

I $44.6 
3 689.2 
5 533.7 
7 378.3 
g 222.9 ' 

I 1  067.5 

14 756.7 
12 912. I 

16 601.3 

20 290.5 
22 135. I 
23 979.8 
25 824.4 
27 669. o 
29 513. 6 
31 358.2 
33 202.9 
35 047.5 

36 892.2 
38 736.8 
40 581.4 
42 426. I . 
44 270.7 
46 115.4 
47 960.0 
49 804.7 
5 1  649.4 
53 494.0 

55 338.7 
57 183.4 
59 028. I 

62 717.4 

18 445.(9 

60 872..7 

64 562. I 
66 406.8 
68 251.5 
70 096.2 
71 940.9 

73 785. 
75 630.3 
77 475.0 
79 319.7 
81 164.4 

83 0 0 . 2  
84 853.9 
86 698.6 
88 543.3 
~ 3 8 8 .  o 

92 232.8 
94 077.5 
95 922.3 
97 767.0 
gg 611.8 

IOI 456.5 
103 301.3 
105 146. I 
106 990.8 
108 835.6 
I IO 680.4 

- 
Latitude xl0-Co-ordinates of curvature. 

Longitude. 

o /  

X 

Mefers.  

I 765. I 

3 530.2 
5 295.3 
7 060.4 
8 825.5 
IO 590.6 
12 355.7 
14 120.8 
15 886. o 

17 651. I 
26 476.6 
35 302. I 
44 127.7 
52 953.2 
61 778.7 
70 604.2 
79 429.7 
88 255. I 
97 080.6 

114 731.4 
123 556.8 
132 382. I 
141 207.5 
1 5 0  032.8 
158 858. o 
167 683.3 
176 508.5 
185 333.6 

194 158.8 
202 983.8 
211 8Gg 
317 706 
423 593 
529 468 
635 328 
741 169 
846 989 
952 784 

I 058 552 
I 164289 
1 269 991 
I 375 657 
I 481 283 
I 586 865 
I 692 402 
I 797 890 
I 903 324 
2 008 704 

2 114 025 

I 0 5  906.0 

2 219 285 
2 324 480 
2 429 607 
2 534 664 
2 639 647 
2 744 554 
2 a49 381 
2 954 124 
3 058 782 
3 163 350 

Y 

Meters. 

0. I 
0.3 
0. 7 
1. 3 
2 . 0  
2.9 
3.9 
5. I 
6.4 

7.9 
17.8 
31.7 
49.6 
71.4 
97.2 

126. g 
160.6 

240. o 

285.6 

198.3 

3 3 i  2 
38 . 7  
446.2 
507.7 
573.2 
642.6 
716.0 
793.3 
874.6 

959.9 
I 049.2 
I 142 
2 570 
4 5 6 9  
7 I39 
IO 280 
I3 992 
18 275 
23 129 

28 553 
34 547 
41 112 
48 246 
55 950 
64 224 
73 067 
82 479 
92 461 

103 01 I 

114 128 
125 8r3 
138 066 
150 887 
764 274 
178 227 
192'746 

239 697 
256 476 

207 2234 2 

1876AN0. 6-7 
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j 

Latitude 1g0 to 20°-Arcs of the parallel in meters. 

Lat. 

0 '  

19 
1 

d 

19 O! 
t 

i 
5 

19 I( 

1: 

19 I! 
It 
1; 
1 2  
1s 

11 
I: 

I 4  

; 19 
21 
21 
2: 
24 

' I9 25 
26 
27 
fi 
2s 

'9 3c 
31 
32 
33 
34 

I9 35 
36 
37 
38 
39 

19 40 
41 
42 
43 
44 

I9 45 
46 
47 
48 
49 

'9 50 
51 
52 
53 
54 

19 55 
56 

59 
:s 

1960 

1'1 
- 

29.25 
25 

e 2 4  
-24 
-24 

29-23 
* 23 
23 

* 23 

29.22 

.22  

.22 
* 21 
.21  
.21 

29.20 
. 2 0  
.20 
. 2 0  

I9 

29.19 
* 19 
.18 
. I S  . 18 

29.17 
* I7 
* 17 - I7 
.16 

29. 16 
. r 6  
* I 5  
1.5 

* 15 
29- 14 

. I 4  
14 

. I4 
* 13 

29. I3  
* I3 . I2  . I2 
.12 

29.11 
, I1 . I 1  . I1 . IO 

29. IO 

.og 

.og 

.og 
29.08 

.08 

.08 

.OS 
* 07 

'9.07 

. I O  

9'' 

- 

58.50 
* 49 
* 49 
* 48 
.48 

58.47 
.46 
.46 
*45 
45 

58.44 - 43 
-43 
*42 
.42 

' 40 
* 40 
* 39 
* 39 

58.38 
' 37 
* 37 
.36 - 36 

58.35 

58.41 

* 34 
* 34 
* 33 
* 33 

* 31 
31 
30 
30 

58.29 
.28 
.28 
f 27 - 27 

58.26 - 25 
* 25 
* 24 
-24 

58.23 
.22 
. 2 2  
. 2 1  
. 2 1  

58.32 

58.20 

* I9 
* I9 
.18 
. 1 8  

58.17 . 16 . 16 
* I5 1s 

58.14 

- 
8'' 

- 
87.74 

* 74 
73 

e72 
.7I 

87.70 
* 69 
.68 
.68 
* 67 

87.66 
* 65 
* 64 - 63 
.62 

87.61 
.60 
.60 
59 
58 

87.57 
-56 - 55 
* 54 
* 53 

87.52 
* 52 
51 

* 50 
-49 

87.48 
* 47 
.46 
45 
-44 

B7.43 
.43 
* 42 
e41 
* 40 

87.39 
* 38 - 37 
36 - 35 

57.34 
34 
33 

* 32 
31 

B7.30 
29 

.28 
* 27 
.26 

a 2 4  
.24 
* 23 

' - 2 2  
37. 21 

37.25 

41' 

116. gg 
98 
97 
96 

* 95 
x 16.93 

e92 
* 91 
e 9 0  
* 89 

I 16.88 
* 87 
.86 - 84 
* 83 

I 16.82 
.81 
.80 
78 

* 77 

116.76 
75 

* 74 
* 72 
* 71 

116.70 
* 69 
.68 
.66 - 65 

116.64 
* 63 
.62 
.60 
* 59 

t 16.58 
* 57 
* 56 
54 

* 53 

r16.52 - 5' 
* 50 
.48 
* 47 

I 16.46 
45 
.44 
-42 
-41 

I 16.40 
* 39 
* 38 
* 36 
* 35 

I 16.34 
* 33 
* 32 
' 30 
* 29 

16.28 

5'' 

146.3  
* 23 
.21 
.20 . 18 

146. r7 
.16 . I4 
* I3 . I1 

146. IO 
.og 
* 07 
.06 
a 0 4  

146.03 . 01 
6.00 
5.98 

* 97 

145.95 
* 94 
-92 
* 91 
e89 

145.88 
.86 
* 85 
83 

.82 

145; 80 
* 79 
* 77 
.36 
* 74 

145. 73 
e71 
* 70 
.68  
* 67 

145.65 
.64 
.62 
.61 
.59 

145.58 
e56 
. 5 5  
53 

. 5 2  

145.50 
* 49 
* 47 
46 
-44 

'45.43 
.4I 
.40 
38 

* 37 
145.35 
-- 

- 
6/' 

- 
175.49 

-47 
45 
.44 
* 42 

175.40 
e38 
36 
35 

* 33 

175.31 
29 

.28 

.26 

.24 
175.23 

. '9 
-17 
.16 

175.14 

*og 
07 

175.05 
*03  

5 . 0 0  
4.98 

174.96 

.21  

. I 2  . IO 

. 01 

' 94 
* 92 
* 91 
89 

174.87 
85 

.83 

.82  

.80 

174.78 
f 76 
.74 
73 

* 71 
174.69 

67 
.65 
* 64 

174.60 
58 

* 56 
* 54 
e 5 2  

174.5' 
f 49 
47 

e45 
* 43 

r74.41 

: 62 

204.74 
* 72 
70 

.68 

.66 
204.63 

.61 
* 59 
57 

* 55 

204.53 
* 51 
.49 
.47 
* 45 

204.43 
41 

.39 
I37 
* 35 

204.33 
* 31 
.29 
. 2 7  

25 

204.22 

.18 

.16 

. I 4  

204.12 

.08 

.06 
f 04 

204.01 
3.99 

* 97 
' 95 
93 

203.91 
.89 
* 87 
.85 
.83 

203.80 
' 78 
.76 
* 74 

72 

203.70 
.68 
.66 
* 63 
.61 

203.59 
* 57 
* 55 
' 52 
* 50 

ro3.48 

.20  

. I O  

W' 

233.99 
.97 
' 94 
.92 
.89 

233.87 
* 85 
.82 
.80 
77 

233.75 
73 
70 

.68 

.66 
233.63 

.61 

.59 
f 57 
* 54 

233.52 

* 47 
* 45 
f 42 

233.40 
* 38 
. '35 
' 33 
30 

233.28 
.26 
.23 
.21  
.18 

233. 16 
* 14 . I 1  

.og 

.06 

233.04 
3.02 
2.99 

* 97 
.94 

232.92 
e 9 0  
* 87 
* 85 
.82 

232.80 
78 

.75 
73 

* 70 
r32.68 

.65 
63 
.60 
- 5 8  

!32* 55 

- -  
a 3" 

9" 

263.23 

, r 8  
15 
13 

263. IO 

e 0 7  
. 0s 

63.00 

262.97 
94 

* 92 
* 89 
.87 

262.84 
.81 
* 79 
.76 
74 

262.71 

.66 
* 63 
.60 

262.57 
* 55  
52 

* 49 
* 47 

262.44 
* 41 
39 

* 36 
* 33 

262.30 
.28 
* 25 

.20  

.02 

6P . -- 

.22  

. 2 0  

262.17 
* I4 . I2 
a 0 9  
.06 

262.03 

I. 98 
' 95 
* 93 

261 .'go 
87 

* 84 
.82 
* 79 

261.76 
* 7.3 
' 70 
.68 
* 65 

261.62 

2.01 

1' 

1754.9 
4.7 
4.5 
4.4 
4.2 

1754.0 
3.8 
3.6 
3.5 
3.3 

1753. I 
2.9 
2 .8  
2,. 6 

1752.3 

1- 9 
1.7 
I. 6 

1751.4 

2.4 

2. I 

I. 2 
I. 0 

0.9 
0.7 

1750.5 
0.3 

50.0 
49.8 

1749.6 

0. I 

9.4 
9.2 
9. I 
8.9 

1748.7 
8.5 
8.3 
8.2 
8 .0  

1747.8 
7.6 
7.4 
7.3 

' 7. I 
1746.9 

6.7 
6.5 
6.4 
6.2 

I 746. o 
5.8 
5.6 
5.4 
5 . 2  

1745.1 
4- 9 
4. 7 
4.5 
4.3 

1744.1 

3509.8 
9.4 
9. 1 
8.7 
8.4 

3508. o 
7. 7 
7.3 
7 . 0  
6.6 

3505.3 
5.9 
5.6 
5 . 2  
4.9 

3504.5 
4. 1 
3.8 
3 .4  
3. 1 

3502.7 
2.4 
2 .0  

1 . 7  
1.3 

0.6 
500.3 
499.9 

9.6 

3501.0 

3498: ; 
8.5 
8. I 
7.8 

3497.4 
7 .0  
6.7 
6 .3  
6.0 

3495.6 
5 . 2  
4.9 
4.5 
4. 2 

3493.8 
3.4 
3.0 
2.7 
2.3 

349'. 9 
1.5 

0.8 
0.5 

3490.1 

9.4 
9.0 

I. 2 

89, 7 

8. 7 
3488.3 

8' 

5264.7 
4.2 
3.6 
3.1 
2% 5 

5262. o 
1.5 

60.4 
59.9 

5259.4 
8.9 
8.4 
7.8 
7.3 

5256.8 
6.3 
5.7 
5 . 2  
4.6 

5254.1 
3.6 
3 .0  
2 . 5  
1.9 

5251.4 
0 .9  

50.4 
49.8 
9.3 

5248.8 
8.3 
7.7 
7.2 
6.6 

5246. I 
5.6 
5 . 0  
4.5 
3 .3  

5243.4 
2.8 
2.3 
I .  7 

5240.6 
40. I 

39.5 
9.0 
8.4 

5237.9 
7.4 
6.8 
6.3 
5.7 

5235.2 
4.6 
4. 1 
3.5 
3.0 

5232.4 

I. 0 

I .  2 

4/ 

7019.6 

8.2 
7.5 
6.8 

7016. I 
5.4 
4.7 

. 4.0 
3.3 

7012.6 
1.9 

IO. 4 
og. 7 

7-e 0 
8. 3 
7.6 
6.9 
6.2 

7005.5 
4.8 
4. I 
3.3 
2.6 

7001.9 

7000.5 
6999.7 

9.0 

6998.3 
7.6 
6.9 
6. I 
5.4 

6994.7 
4.0 
3.3 
2. 6 
1. 9 

6991.2 
90.5 
89. 7 
9 .0  
8.2 

8.9 

I. 2 

1.2 

698g: 8 
6. I 
5 .  3 
4.6 

6983.9 
3.2 
2.4 
1- 7 
0.9 

6980.2 
79.5 
8.8 
8.0 
7. 3 

6976.6 

5' 

8774.5 
3.6 
2. 7 
1.9 

8770. I 
69.2 
8.3 
7.5 
6.6 

8765.7 
4.8 
3.9 
3. 1 

8761.3 
60.4 
59. 5 
8.7 
7.8 

8756.9 
6.0 
5.1 
4. 2 
3.3 

8752.4 
1.5 

50.6 
49.7 
8. 8 

8747.9 
7.0 
6. I 
5.2 
4.3 

8743.4 
2 .5  
I. 6 

40.7 
39.8 

8738.9 
8.0 
7. 1 
6.2 
5.3 

8734.4 
3. 5 
2.6 
1.7 

30.8 

8729.9 
9.0 
8. I 
7.1 
6.2 

8725.3 
4.4 
3.5 
2.5 
I. 6 

8720.7 

1.0 

2. 2 

-.- 
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Sums of seconds for middle 
latitude. 

Lat. 
of 

O I  

19 00 

3 
4 

I9 05 
6 
7 
8 
9 

19 IO 

13 
I4 

19'  1.5 
16 
17 
18 
I9 

19 20 

23 
24 

19 25 
26 
27 
28 
29 

I9 30 
31 
32 
33 
34 

19 35 
36 
37 
38 
39 

'9 40 
41 
42 
43 
44 

I9 45 
46 
47 
48 
49 

I9 5c 
51  
52 
53 
54 

I9 55 
56 
57 
58 
59 

I9 60 

I 
2 

I 1  
I 2  

21 
22 

'due of 111 

MCt0.S. 

6 
6 
6 
6 

30.746 
6 
7 
7 
7 

30.747 
7 
7 
7 
7 

30.747 
7 
7 

; 7 
7 

30.747 
7 
7 
7 
8 

8 
8 
8 
8 

30.746 

30.748 

30.748 
8 
8 
8 
8 

8 
8 
8 
8 

30.748 

30,748 
8 
9 
9 
9 

30.749 
9 
9 
9 
9 

30.749 
9 
9 
9 
9 

30.749 
9 
9 

49 
50 

30.750 

Latitude 'go to zoO-Meridional arcs. 

I /  

I 
2 

3 
4 

2 
2 
9 

IO 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

b 
9 

40 
I 
2 

3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

(2 

MCtCYS. 

30.75 
61.50 
92.24 

122. gg 
153.74 
184.49 
215.24 
245.98 
276.73 

307.48 
338.23 
368.97 
399.72 
430.47 
461.22 
491.97 
522.71 

584. 21 

614.96 

553.46 

645.71 
676.45 

737.95 
768.70 
799.45 
830.19 
860.94 
891.69 

922.44 
953.18 
983.93 

I 014.68 
1 045.43 
I 076.18 
I 106.92 
1137.67 
I 168.42 
I 199.17 

I 229.92 
I 260.66 

I 322.16 
1 352.91 
I 383.66 
1414.40 
1 445. 1s 
1475.90 
I 506.65 

1537.39 
I 568.14 
1598.89 
I 629.64 
I 660.39 
I 691. I 
I 721.88 

I 814.13 
I 844.87 

707.20 

1291.41 

: :a;:fa 

Meters. 
1844.77 

* 77 
* 78 
78 

* 78 
1844.79 

* 79 
79 

.80 

.80 

1844.80 
. 8 1  
.81  
.81  
.82 

1844.82 
.82  
.83 
83 

.83 

.84 

.84 
* 85 
.85  

1844.85 

1844.84 

.86 

.86 

.86 

.87 

1844.87 
* 87 
.88 
.88 
89 

1844.89 
89 
.90 
* 90 
* 90 

1844.91 
* 91 
91 
92 
92 

1844. 92 
93 

* 93 
* 93 
* 94 

1844.94 
* 94 
95 

* 95 
* 95 

1844.96 
e96 
97 

* 97 
* 97 

1844.98 

urns of minutes for middle 
latitude. 

/ 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 '  
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

& 
9 

40 
I 
2 

3 
' 4  
45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

, 

7 
8 

(2 

MCtCYS. 

I 844.8 
3 689.5 
5 534.3 
7 379.1 
9 223.9 

1 1  068.7 
12 913.5 
I4 758.3 
16 603. I 

18 447.9 
20 292.7 
22 137.5 
23 982.3 
25 827. I 
27 672. o 
29 516.8 
31 361.6 
33 206.4 
35 051.3 

36 896. I 
38 741.0 
40 585.8 
42 430.6 
44 275.5 
46 I Z O . ' ~  

47 965.2 
49 810. I 
51 654.9 
53 499.8 

5 5  344.7 
57 189.6 
59 034.4 
60 879.3 
62 724.2 
.64 569. I 
66 414. o 
68 258.9 :; 3: ; 
73 793.6 
75 638.5 
77 4%. 4 
79 328.3 
81 173.3 
83 018.2 
84 863. I 
86 708. o 
88 553.0 
90 397.9 

92 242.8 
94 087.8 
95 932.7 
97 777.7 
gg 622.6 

IOI 467.6 
103 312.6 
105 157.5 
107 002.5 
108 847.5 
I IO 692.4 

- 
Latitude xgo-Co-ordinates of curvature. 

.ongitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

15 

. 25 
30 

0 35 
40 
45 
50  
55 

05 

' 5  

1 25 
. 30 

35 
40 
45 

1 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

1 0 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
I 2  00 
I3 00 
I4 00 

' 5  00 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

1754.9 
3 509.8 
5 264.7 
7 019.6 
8 774.5 

10 529.3 
12 284.2 
14 039.1 
15 794.0 

17 548.9 
26 323.4 
35 097.8 
43 872.3 
52 646.7 
61 421. I 
70 '95.5 
78 969.9 

:i ;%; 
I05 293.0 
114067.3 
122 &I. 6 
131 615.9 
140 390. I 
I49 164.3 

I75 486.7 
184 260.7 

193 034.7 
201 808.7 

' 210 583 
315 866 
421 138 

I57 166 938.5 712.6 

526 397 a 

842 059 
947 230 

1 052 369 
1 I57 47s 
I 262 544 
1 367 572 
I472 556 
1 577 492 

I 891 981 

2 IO1 342 
2 205 922 
2 310 430 
2 414 864 
2 519 221 

2 623 495 
2 727 685 
2 831 787 
2 935 798 
3 039 714 
3 I43 531 

2: 3: 

; ;:; % 
I 996 693 

Y 

MCtWS. 

0. I 

0.3 
0 . 7  
1.3 

3.0 
4.1 
5.3 
6.7 

8.3 
18.7 
33.2 
51.9 
74.8 
101.8 
133.0 
168.3 
207.7 
251.4 

299.2 
351.1 
407.2 
467.4 
531.8 
600.4 
673.1 
750.0 
831.0 
916. I 

1 O05.5 
1 099.0 
1197 
2 692 
4 786 
7 478 
IO 768 
I4 656 
'9 142 
24 226 

29 907 
36 186 
43 061 
50 534 
58 603 
67 268 
76 530 

2. I 

96 86 41 
107 889 

119 532 
131 770 
144 601 
158 026 
172 044 
186 655 
201 859 
217 654 
234 040 
251 017 
268 585 
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.36 
a33 

232.31 
.29 
.26 

Latitude zoo to zIO-ArCs of the parallel in meters. - 

.40 

261.35 
.32 
.29 

.38 

232.06 
.04 

1.99 
.96 

2jI.94 
.91 
.89 
.86 
.8q 

231.81 
.79 
.76 
.74 
. / I  

231.69 
.66 
.64 
.61 
.59 

231.56 
.53 
- 5 1  
* 48 
.46 

231.43 

2.01 

26r. 07 
.04 

0.94 
.96 

.go 

.87 

.85 

.8z  

260.79 
- 7 6  
'73 
.70 
.67 

260.65 
.62 
. 5 9  
. 5 6  
'53 

sk0.50 
a47 
.44 
* 42 
-39 

260.36  

1.01 

260.93 

I 

4' Lat. 1" 2" 3'' 4" 2' 5/' 

145.35 
* 33 
e32 
30 

* 29 
145- 27 

f 25 
.24 
. 2 2  
. 2 I  

145.19 
.18 
. 16 
* ' 5  
f '3 

145.12 

.09 

. 0 7  

.06 

145.04 

5 .01  

4.99 
* 98 

144.96 

.IO 

. 0 2  

* 94 
* 93 
* 91 
.90 

1 4 . 8 8  
.86 
.85 
. 8 3  
.82 

144.80 
.78 
. 7 7  
.75 
* 74 

144.72 
* 71 
-69 
.68 
.66 

144.65 
.63 
.62 
.bo 
.59 

144.57 
* 55 
* 54 

52 
* S I  

144.49 
.47 
.46 
44 

e43 
144.41 
-- 

0" 

174.41 
.39 
.37 
e36 
.34 

174.32 

27 
25 

174.23 

* 19 
* 17 . 16 

174.14 

.08 

.06 

174.04 

4.00 
3.99 

97 
173.95 - 93 

a91 
90 

.88 

I 73.86 
* 84 
.82 
.80 
78 

'73.76 

: 32: 

. 2 1  

. I 2  

. 1 0  

. 0 2  

74 
. 7 2  
. 7 I  
* 69 

173.67 
65 

.63 

.61 
* 59 

173.57 
.55 
' 54 
a52 
.so 

173.48 
-46  
*44 
42 

* 40 
173.38 

* 36 
' 34 
* 33 
a31 

173.29 
-- 

1" 

203.48 
.46 
.44 
.42 
.40 

203.37 
.35 
.33 . 31 
.29 

203.27 
25 

' 23 

. 18 
203.16 

. 14 

.og 
* 0 7  

203.05 
* 03 

3 . 0 1  
2.98 
.96 

202.94 
92 
.90 
.87 
.85 

202.83 
. 8 1  
* 79 
76 - 74 

202.72 
* 70  
.68 
65 

* 63 

202.61 
* 53 
* 57 
* 54 
52 

202.50 
* 48 
.46 
' 43 
a41 

202.39 
' 37 
' 35 
' 32 
.30 

202.28 . .26 
* 24 

* 19 
202.17 

. 2 0  

. I 3  

. 2 1  

1' 

1744. I 
3.9 
3. 7 
3.6 

' 3.4 
1743.2 

3.0 
2. 8 
2.7 
2. 5 

1742.3 

1.9  
1.7 
I .  6 

1741.4 

0.8 
0. 6 

2. I 

I .  2 
1.0 

1740.4 
0. 2 

40. o 
39.9 
9. 7 

'739.5 
9. 3 
9. I 
9.0 
8.8 

1738.6 
8.4 
8. 2 
8.0 
7.8 

1737.6 
7.4 
7. 2 
7. I 
6.9 

1736.7 
6. 5 
6.3 
6. I 
5.9 

1735.7 
5 . 5  
5.4 
5. 2 
5 .0  

1734.8 
4.6 
4.4 
4.2 
4.0 

1733.8 
3.6 
3.4 
3.3 
3. I 

1732.9 

8' 5' 

o /  

20 00 
I 
2 

3 
4 

20 05 
6 

5 
9 

20 IO 
I 1  
I2 
13 
14 

20 15 
16 
'7 
18 
19 

2 0  20 
21 
22 

23 
24 

20 25 
26 
27 
28 
29 

20 30 
31 
32 
33 
34 

20 35 
36 
37 
38 
39 

20  40 
41 
42 
43 
44 

20 45 
46 
47 
48 
49 

20 50 
51 
5 2  
53 
54 

20 5.5 
56 
57 
58 
59 

20 60 

6976.6 
5.9 
5. 1 
4.4 
3.6 

6972.9 

1.4 
70.7 
69.9 

6969.2 
8- 5 
7.7 
7.0 
6. 2 

6965.5 
4.8 
4.0 
3.3 
2.5 

6961.8 

60.3 
59.5 
8.8 

6958. o 
7- 3 
6. 5 
5.8 
5 .0  

6954.3 
3. 5 
2. S 

I *  3 
6950.5 

49. 7 
9 .0  
8. 2 

7.5 

6946.7 
5.9 
5 . 2  
4.4 
3.7 

6942.9 

2. 2 

1 .0 

2 . 0  

2. I 

1.4 
40.6 
39.9 

6939. I 
8.3 
7.6 
6.8 
6. I 

6935.3 
4.5 
3.8 
3. I 
2.3 

693'. 5 

29.07 
.07 
.06 
.06 
.06 

29.05 
* 05 
.os 
05 

* 04 

29.04 
.04 
.03 
.03 
.03 

29.02 
. 0 2  
. 0 2  
. 0 2  
.ox 

29. 01 
. ox 
.00 
.do 

9.00 

* 99 
99 

.99 
98 

28.98 
* 98 
.97 
* 97 
* 96 

28.96 
.96 
* 95 
* 95 
f 94 

28.94 
* 94 
* 93 
* 93 
' 93 

2s. 92 
.92 
.92 
.92 
*9 '  

28.91 
.91 
.90 
-90  
-90 

28.89 - 89 
* 89 
* 89 
-88 

28.88 

28.99 

58.14 
* 13 
* 13 
, I2 
- 1 2  

58. I I  . IO 
. IO 
.09 
.og 

58.08 
a 0 7  

- 0 7  
.06 
* 05 

58.04 
.04 
03 

. 0 2  

.02  

58,01 
.00 

8.00 
7.99 

* 99 
57.98 

* 97 
' 97 
.96 
96 

57.95 
* 94 
94 

.93 

.93 
57.92 

* 9' 
* 9' 
a 9 0  
* 90 

57.89 
.88 
.88 
.87 
* 87 

57.86 
.85 
* 85 
.84 
.84 

57.83 
.82 
. 8 2  
.81  
.80 

57.79 
* 79 
* 78 
77 

* 77 
57.76 

87.21 

19 
. I8  
. I ?  

87.16 
* 15 
. I 4  
* 13 . I 2  

87.12 

. 2 0  

. I1 

. IO 
a09 
.08 

87.07 
.06 
' 05 
.oq 
* 03 

87.02 

7.00 
6.99 

f 98 
86.97 

97 
.96 
.95 
* 94 

. 01 

86.93 
* 92 
* Y l  
.90 

86.88 
.87 
.86 
.35 
* 84 

86.83 
.82 
* 81 
. S I  
.So 

86.79 
* 78 
.77 
* 76 
75 

86.74 
* 73 
. 7 2  
* 71 
. 7 0  

86.69 
.68 
* 67 
.66 
. 6 j  

86.64 
- 

116.28 
.27 
* 25 
-24 
. 23  

116.21 

. I 9  . 18 . 16 

116.15 
* 14 
. I 3  . I! 

I 16.09 
.08 
* 07 
.OS 
* 04 

1 16.03 

6.00 
5.99 

98 
115.96 

95 
.94 
* 93 
e91 

I I S .  90 
' 89 . S8 
.86 
.85 

I 15.84 
* 83 
.82 
.80 
.79 

115.7s 
* 77 
.75 
.74 
.73 

115.71 
70 

.69 

.68 

.66 

115.65 
* 64 
.62 
.GI 
.60 

I 15.58 
e57 
.56 
. 5 5  
e53 

115.52 

. 2 0  

. IO 

.32 

261.62 
* 59 
* 57 
* 54 - 51 

3488.3 
7.9 
7.5 
7 . 2  
6.8 

3486.4 
6. o 
5. 7 
5. 3 
5.0 

j@~. 6 
4.2 
3. 8 
3. 5 
3. I 

3482.7 
2.3 

1 .7  
1-3 

3480.9 
0.5  
80. I 
79.8 
9.4 

3479.0 
8. 6 
8. 2 

7.9 
7. 5 

3477.1 
6.7 
6.4 
6 .0  
5.7 

34753 
4.9 
4.5 
4. 2 
3.8 

2 . 0  

3473.4 
3.0 
2.6 
2.3 
1.9 

347'. 5 

0.7 
0.4 

70. o 

I .  I 

3469.6 
9. 2 
8. 8 
8.5 
8. I 

3467.7 
7.3 
6.9 
6.5 
6. I 

3465.7 

8720.7 
19.8 
8.9 
7.9 
7.0 

8716. I 
5 . 2  
4. 3 
3.3 
2.4 

8711.5 
IO. 6 
09.7 
8.7 
7.8 

8706.9 
6. o 
5.0 
4. 1 
3. I 

8702.2 
1.3 

700.3 
699.4 

8.4 
8697.5 

6.6 
5.7 
4. 7 
3.8 

8692.9 
1.9 

90. o 
89. I 

8688. I 
7. 2 
6. 2 

5.3 
4.3 

8683.4 
2.5 
1 . 5  

80.6 
79.6 

8678.7 
7.7 
6 .8  
5 .8  
4.9 

8673.9 

I .  0 

2.9 

70. I 
8669. I 

8. I 
7 . 2  
6. 2 

5.3 
8664.3 

2 . 0  
I. 0 

---.- 

5232.4 
1.9 
1.3 

30.2 
5229.7 

9. 1 
8. 6 
8. 0 
7. 5 

5226. g 
6' 3 
5.8 

, 5 . 2  
4, 7 

5224. I 
3 .5  
3.0 
2.4 
1. 9 

5221. 3 
0. 7 

19.6 
9. I 

5218.5 
7.9 
7.4 
6.8 
6.3 

5215*7 
5. I 
4.6 
4.0 
3.5 

5212.9 
2.3 
I .  8 

0 . 7  

5210. I 
09.5 

8.9 
8.4 
7.8 

,5207.2 
6.6 
6. I 
5 . 5  
5.0 

5204.4 
3.8 
3. 2 
2. 7 

5201.5 

0.9 
200.3 
199.8 

9. 2 
'5198.6 

0. n 

20. 2 

I .  2 

2. I 

.24 . 2 7  

.21  I . 2 4  
232.19 

. 16 
261.21 

. 18 

.I5 
13 . IO 

231.30 260..22 
.28 I . 19 
. 2 5  . 16 
.23 . I 3  
. 2 0  I .IO 
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r.nt. 

O I  

20 00 
I 
2 
3 
4 

20 05 
6 

i 
9 

20 IO 
I 1  
12 

13 
14 

2 0  15 
16 
17 
18 
'9 

20 20 
21 
22 

23 
24 

2 0  25 
26 
27 
28 
29 

20 30 
31 
32 
33 
34 

20 35 
36 
37 
38 
39 

20 40 
41 
42 
43 
44 

20 45 
46 
47 
48 
49 

20 50 
51 
52 
53 
54 

20 55 
56 
57 
58 
59 

20 Go 
-- 

Value of 1'1 

Meftrs. 
30.750 

0 
0 
0 
0 

30.750 
0 
0 
0 
0 

30.750 
0 
0 
0 
0 

30.750 
I 
I 
1 
I 

30.75' 
I 
I 
I 
I 

30.75' 
I 
I 
I 
I 

30.75' 
I 
I 
2 
2 

30.752 
2 
2 
2 
2 

30.752 
2 
2 
2 
2 

30.752 
2 
2 
2 
2 

30.753 
3 
3 
3 
3 

30.753 
3 

' 3  
3 
3 

30.753 
.-- 

Latitude zoo to ~ ~ ~ - M e r i d i o n a l  arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 
5 
6 

I' 
9 

IO 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
1 
2 
3 
4 

'2 
3 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5; 
2 

3 
4 

7 
8 
9 
60 
-- 

AZtfcrs. 

30.75 
GI. 50 
92.25 

123.01 
153.76 
184.51 
215.26 
246.01 
276.76 

307.51 
338.27 
369.02 
399.77 
430- 52 
461.27 

522.77 
553.53 
584.28 

Grg. 03 
645.78 
676.53 

738.03 
268.79 
799.54 
830.29 
861.04 
891.79 

922.54 
953.29 
984.04 

I 014.80 
I 045.55 
J 076.30 
I 107.05 
I 1 3 . 8 0  
I 168.55 
I '99.30 

I 230.06 
I 200.81 
I 291.56 
1322.31 
1353.06 
I 383.81 
1 414.56 
I 4 5 . 3 2  
1476.07 
I 506.82 

1 537.57 
I 568.32 
I 599.07 
I 629.82 

I I 660.58 

1 691.33 
1 722.08 
I 752.33 
1783.58 

I 845.0 

492.02 

707.28 

1814.3i 

Mefers. 
1844.98 

.98 
* 98 
.99 
* 99 

l844. 99 
5.00 
.00 
.00 
.01 

1845.01 . 01 
.02  
. 02  
.02 

1845.03 
03 - 04 

* 04 
s o 4  

1845.05 
05 

* 05 
-06 
.06 

1845.06 
.07 
* 07 
* 07 
.08 

I 845.08 
.og 
.og 
.og 

1845, IO 
* IO 

. IO 

. I 1  . I 1  

. l I  

1845. I2 . I2 . I 2  
* 13 
I3 

1845.14 
* 14 
* I4 
* 15 
. '5 

1845. ii 
.16 ' 
.16 
* 17 

1845.17 . 18 
. 1 8  . I8 
* 19 

1845. I9 

Sums of iniiiutes for middle 
latitude. 

/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 

3 
' 4  

15 
9 
7 
8 

' 9  

20 
I 
2 
3 
4 

2i 
7 
8 
9 .  

30 

3 
4 

35 
G 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

50 
I 
2 
3 
4 

55 
6 
7 
8 
9 

Go 

~ _ _  _ _  
AZefers. 

I 845.0 . 
3 6P.O 
5 534.9 
7 379.9 
9 224.9 

I I  069.9 
12 914.9 
14 759.9 
16 604. g 

18 450. o 
20 295.0 
22 140.0 
23 985.0 
25 830. o 
27 675. I 
29 520. I 
31 365.1 
33 210.2 

35 0 5 5 . 2  

36 900.3 
38 745.3 
40 590.4 
42 435.4 
44 280.5 
46 125.5 
47 970.6 
49 815.7 
51 660.8 
53 505.8 

55 350.9 
57 196.0 
59 041. I. 
60 886.2 
62 731.3 
64 576.4 
66 421.5 
68 266.6 
70 111.7 
71 956.8 . 

73 801.9 
75 647. I 

. 77492.2 
79 337.3 
81 182.4 
83 027.6 

88 563. o 
90 408. 2 

92 253.3 
94 098.5 
95 943.6 
97 788.8 
99 634.0 

84 872.7 
86 717.9 

I O 1  479. I 
103 324.3 
105 169.5 
107 014.7 
io8 859. g 
I 1 0  705. I 

- 
Latitude 20°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
0 

. 3  
4 

0 5  
6 
7 
8 
9 

0 IO 

20 
15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

I 1  90 

13 00 
14 00 
15 00 
16 00 

17 00 
18 00 

I9 00 

I 0 0  

10 

20 

2 0 0  

I O  00 

12 00 

20 00 
21 00 
22 00 
23 00 
"4 00 

25 00 
26 00 
27 00 
28 00 

29 oo 
30 00 

-- 

X 

Afctt?.s. 

1 744, I 
3 488.3 
5 232.4 
6 976.6 
8 720.7 

10 464.9 
12 209.0 

'3 953. I 
'5 697.3 

17 441.4 
26 162. I 
34 882.8 
43 h 3 . 5  
52 324.2 
61 0 4 . 9  

. 87 206.9 
95 927.5 

104 648. o 
I 13 368.6 
122 089. I 
130 809.6 
I39 530. I 

148 250.5  

156 970.9 
165 691.3 
174 411.6 
183 131.8 

191 852. I 
200 572.3 
209 292 
313 929 
418 555 

627 758 
732 328 
836 871 
941 385 

1 045 865 
I 150308 
1 254 710 
I 359067 
1 463 376 
1 567 633 
1 671 834 
1 775 975 

1 984 064 

69 78 486.2 765,6 

523 166 

1 880 054 ' 

2 088 005 
2 191 871 
2 295 659 
2 399 364 
2 502 985 
2 606 516 
2 709 955 
2 813 297 
2 916 538 
3 019 676 
3 122 706 

Y 

Nefers. 

0. 1 

0.3 
0.8 
1.4 

3. 1 
4.3 
5.6  . 7.0 

8.7 
19.5 
34.7 
54.2 
78. 1 

106.3 
138.8 
175.7 
216.9 
262.5 

3'2.3 
366. G 
425. I 
488. o 
555.3 
G26.8 
702.8 
783.0 
867. G 
956.5 

1049.8 

2.2 

b 

I 147.4 
I 249 
2 811 
4 997 
7 808 

11 243 
15 302 

25 294 

31 225 
37 780 
44 958 
52 7 6 0  
GI 184 
70 230 
79 899 
90 190 

1 1 2  635 

19 986 

IO1 102 

124 789 
I37 563 
150 957 . 
164 970 
'79 602 
I94 853 
210 721 
227 206 
244 308 
262 02G 

2so 359 



184 

3 

UNITED STATES COAST AND OEODETIO SURVEY. 

0 '  

21 00 
I 
2 
3 
4 

21 05 
6 
7 
8 
9 

21 I O  
I1 
12 
I3 
I4 

21 15 
16 
I7 
18 
I9 

21 20 
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143.42 
-40 
f 39 
* 37 
35 

143.33 
32 

* 30 
.28 
* 27 

143.25 - .23 

. I 8  

15 
. '3 

. 2 2  

.20 

143.16 

. I 1  

. IO 
143.08 

.06 
* 05 
* 03 

'43.00 
2.98 
.96 
* 94 
93 

142.91 
* 89 
.88 
.86 

142.82 
. S I  
.79 
.77  
f 76 

r42.74 
72 

e71 

. 01 

.84, 

*69 
a67 

r42.66 
64 

.62 

.60 
* 59 

142- 57 
e 5 5  
* 53 
* 52 
* 50 

~ 4 2 . 4 8  
.46 
.44 
.43 
* 41 

142.39 

1.72. I I 
.os 
.07 
*OS 
* 03 

172.01 

1.99 
*97 
.94 
* 92 

.88 

.86 
84 

.82 
171.80 

.78  
* 76 
.74 
* 72 

171.70 
.68 
.66 
' 64 
.62 

r71.60 
* 58 
* 56 
54 
52 

171.50 
. .48 

* 46 
-43 
.4I 

171.39 
.37 
.35 
.33 
*3 '  

171. 29 
. 2 7  
* 25 
* 23 

r71. 19 
17 - 15 

171.90 

. 2 1  

. I 2  . IO 
!7r .  08 

.06 

.04 

. 0 2  
I .  00 

170.98 
.96 
94 

-92 
* 89 

'70.87 
- 

200.79 
77 

.74 
' 72 
* 69 

200. 67 
.65 
.62 
.60 
*57 

200. 55 
.53 
50 

e48 
* 46 

200.43 
.4I  
e39 
.37 
e34 

200.32 
.30 
. 2 7  
. 2 5  
. 2 2  

2 0 0 . 2 0  
. 1 8  

15 
* 13 

200.08 
.06 
.03 

.IO 

200.01 

L99.98 
'99.96 

89 

199.84 
.82 
.79 
* 77 
74 

199.72 
70 

.67 
65 

.62 

199. 60 
58 
55 

* 53 
* 50 

199.48 
45 

* 43 
.40 

199.35 

.94 
-9'  

.86 

* 38 

,- 

S'/ 

229.48 
.45 
a43 
.40 
.37 

229.35 
.32 
* 29 
.26 
24 

229.21 . 18 
.16 
. I 3  

223.07 
.OS 

9.02 

.97 

228.94 
.9I  
.88 
.86 

228.80 
* 77 
74 

* 72 
* 69 

228.66 
163 
.Go 
* 58 
* 55 

228.52  

* 49 
.46 
.44 
* 41 

228.38 
* 35 
* 33 
' 30 
* 27 

228.25 

' 19 
.16 
. I 4  

228. I I  
.08 
' 05 
f 03 
8.00 

227.97 
' 94 
* 91 
' 89 
.86 

227.83 

. IO 

8.99 

, * 83 

.22 

a 7 7  
* 74 

.43 
257.40 

37 
.34 
.3I  
. 2 8  

257.25 

. '9 . 16 

. 13 
257.09 

.06 

.03 
7.00 
6.97 

. 2 2  

256.94 
.91 
.88 
.84 
. 8 1  

256.78 
' 75 

72 
.68 

256.62 
* 59 
.56 
* 53 
* 5 0  

256.46 
* 43 
* 40 
.37 
* 34 

256.31 

1' 

1721. I 

0 .9  
0. 7 
0.5 
0.3 

1720. I 

19.9 
9.7 
9.4 
9. 2 

8.8 
8. 6 
8.4 
8 . 2  

1718.0 
7.8 
7.6 
7.4 
7. 2 

6.8  
6.6 
6.4 
6. 2 

1716.0 
5.8 
5.6 
5.4 
5 . 2  

4.8 
4.6 
4. 3 
4. I 

1713.9 
3. 7 
3. 5 
3.3 
3. 1 

1712.9 
2.  7 
2 . 5  
2. 3 

1719.0 

1717.0 

1715.0 

2.1 

1711.9 
1. 7 
1 .5  
I .  2 
I .  0 

1710.8 
0.6 
0.4 
0. 2 

IO. 0 

1709.8 
9.6 
9.4 
9. 2 
8.9 

1708.7 

3442. I 
1.7 
'..3 
0 .9  
0.5 

3440. -I 
39.7 
9.3 
8.9 
8.5 

3438. I 
7. 7 
7.3 
6.9 
6. 5 

3436. I 
5 .  7 
5.3 
4.8 
4.4 

3434.0 
3.6 
3. 2 
2.8 
2.4 

3432.0 
I. 6 

0. 7 
30.3 

3429.9 
9.5 
9. I 
8. 7 
8.3 

3427.9 
7.5 
7. I 
6.6 
6.2 

I .  2 

3425.8 
5.4 
5.0 
4.5 
4. I 

3423.7 
3.3 
2.9 
2.  5 

3421.7 
1.3 
0.9 
0 . 4  

3419.6 
9.2 
8.8 
8. 3 
7.9 

3417.5 

2. I 

20.0 

5163.2 
2.6 

1.4 
0.8 

2..0 

5'60.2 
59.6 
9 .0  
8. 3 
7. 7 

5'57. I 
6.5 
5.9 
5.3 
4. 7 

5'54.1 
3.5 
2.9 

1.6 

5 ' 5 1 . 0  
50.4 
49.8 
9.2 
8 .6  

5148. o 
7.4 
6.8 

. 6.1 
5 . 5  

5'44.9 
4.3 
3. 7 
3.0 
2.4 

5141.8 

40.6 
39. 9 
9.3 

8. I 

7. 5 
6.8 
6. 2 

5'35.6 
5. p 
4.4 
3. 7 
3. 1 

5'32.5. 
1 .9  

30. 6 
29.9 

5129.3 
8. 7 
8. I 
7 .4  
6.8 

5126.2 

2.  2 

I .  2 

5'38.7 

I .  2 

6884.3 
3.5 
2. 7 
1.8 

6880.2 
73.4 
8.6 
7.8 
7 . 0  

6876.2 
5.4 
4.6 
3. 7 
2.9 

6872. I 
1 . 3  

70. 5 
69.7 
8.9 

6868. I 
7.3 
6.5 
5.6 
4.8 

6864. o 
3. 2 
2.4 

I .  0 

&: ; 
6859.9 

9. I 
8. 3 
7.4 
6.6 

6855.8 
5' 0 
4. I 
3.3 
2.4 

6851.6 
0 . 8  

50.0 
49. I 
8. 3 

6847.5 
6.7 
5.8 
5 .0  
4. I 

6843.3 
2 . 5  
I. 6 

40.8 
39.9 

6839. I 
8.3 
7.4 
6. 5 

' 5 . 7  
6834.9 

8605.3 
4.3 
3.3 
2.3 
1.3 

8600.3 
599.3 

8.3 
7. 2 
6. 2 

8595.2 
4, 2 
3 . 2  
2 . 2  
1 . 2  

8590. I 
89. I 
8. I 
7. I 
6. I 

8585. I 
4.0 
3 .0  

81.0 
2 . 0  

8579.9 
8 .9  
7.9 
6.9 
5.9 

857.4.8 
3.8 
2.7 
1 . 7  

70. 7 
8563.7 

8.6 
7.6 
6.6 
5.6 

8564.5 
3.5 
2.4 
1 .4  

60.4 

8559.3 
8.3 
7. 3 
6. 2 

5 . 2  

3.1 

50.0 
8548.9 

7.9 
6.8 
5.8  
4.7 

8543.7 

8554. I 

2 . 0  
I. 0 
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Lat. 

o /  

22 00 
I 
2 

3 
4 

22 05 
6 
7 
8 
9 

22 IO 
11 
12 

13 
14 

2 2 ,  15 
16 
17 
I 8  
19 

22 20 
21 
22 

23 
24 

22 25 
26 
27 
28 
29 

22 30 
31 
32 
33 
34 

22 35 
36 
37 
38 
39 

22 40 
41 
42 
43 
44 

22 45 
46 
47 
48 
49 

22 50 

5 1  
52 
53 
54 

22 55 
56 
57 
58 
59 

22 60 
-- -- 

J a k e  of I / /  

AZetws. 
30.757 

7 
7 
7 
7 

30.757 
7 
7 
7 
7 

8 
8 
8 
8 

8 
8 
8 
8 

30.758 

30.758 

30.758 
8 
8 
8 
8 

30. 759 
9 
3 
9 
9 

30.759 
9 
9 
9 
9 

30.759 
9 
9 
9 
9 

30.759 
60 
0 
0 
0 

30.760 
0 
0 
0 
0 

30.760 
0 
0 
0 
0 

30.760 
I 
I 
I 
I 

30.761 

Latitude 2 2 O  to 23°--Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 
5 
6 

b 
9 

IO 
I 
2 

3 .  
4 
15 
G 
7 
8 
9 

20  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 

, 2  
3 
4 

5 5  
6 
7 
8 
9 

60 
-- 

Meters. 
\ 

30.76 
61.52 
92.28 

153.79 
184.55 
215.31 
246.07 
276.83 

307,59 
338.35 
369. I I  
399.86 
430.62 
461.38 
492.14 
522.90 

123.04 

553.66 
584.42 

615. 18 
645.94 
676.69 

738.21 

768.97 
799.73 

' 830.49 
861.25 
892.01 

922.77 
953.52 
984.28 

I 015.04 

I 076.56 
I 107.32 
I 138.08 
I 168.84 
I 199.59 

I 230.35 
I 261.11 
1291.87 
I 322.63 
1 353.39 
1384.15 
I 414.91 
I 445.67 
1476.42 

1537.94 
I 568.70 
1599.46 
I 630.22 
I 660.98 

1691.74 
I 722.50 
I 753.25 
1784.01 
I 814.77 
1 845.53 

707.45 

I 045.80 

I 507.18, 

Il./fers. 
1845.42 

* 42 
.42 
.43 
.43 

1845.44 
e 4 4  
* 44 
* 45 
* 45 

1845.45 
.46 
.46 
.47 
.47 

1845.47 
. 4 8  
.48 
* 48 
* 49 

1845.49 
* 50 
50 

* 50 
.SI 

1845.51 
. 5 2  
* 52 
* 52 
.53 

1845.53 
53 

' 54 
* 54 
.55 

1845.55 
.55 
* 56 
.56 
.57 

1845.57 
.57  
* 58 
.58  
.58 

1845.59 
.59 
.60 
.60 
.60 

1845. GI 
.61 
.62 
.62 
.62 

1845.63 
-63  
.64 
* 64 
.64 

1845.65 

Sums of.niinutes for middle 
latitude. 

/ 

I 
2 

3 
4 

2 
7 
8 

, 9  

IO 
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 

i 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 

9 

5 0  

3 
4 

55 
6 
7 
8 
9 

60 

8 

I 
2 

Mefers. 

1845.4 

5 536.3 
7 381.7 

3 690.8 

9 227. I 
I I 072.6 
12 918.0 
1476 . 4  

18 454.3 
20 299.8 
22 '45.3 
23 990.7 
25 836.2 
27 681.7 
29 527. I 
31 372.6 
33 218. I 
35 063.6 

36 909. I 
38 754.6 
40 600. I 
42 445.6 
e, 291. I 
46 136.6 
47 982. I 
49 827.6 
51 673. I 
53 518.7 

55 364.2 
57 209.7 
59 055.3 
60 900.8 
62 746,3 
64 591.9 
66 437.4 
68 283. o 
70 128.6 
7 1  974. I 

16 602.9 

73 819.7 

77  510. 
79 356.4 
81 202.0 

83 047,6 
84 893.2 

90 430.0 

92 275.6 
94 121.2 

35 966.8 
97 812.4 
99 658.0 

'03 349.3 
'05 194.9 
107 040.6 
io8 886.2 

75 665. g 

E ;2:: : 

IO1 503. 7 

I10 731.8 

-- __ 
Latitude zzO-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

0 IO 

. 20 
15 

25 
30 

0 35 
40 
45 
50 
55 

05 

' 5  

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 "  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

I 0 0  

10 

20 

2 0 0  

IO 00 
I 1  00 
I 2  00 
13 00 
14 00 
'5 00 
16 00 
17 00 
I 8  00 
19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
2800 
29 00 
30 00 

X 

Meters. 

1 721. I 
3 442.2 
5 163.2 
6 884.3 

8 605.4 
IO  326.5 
12 047.5 
13 768.6 
'5 489.7 

I 7  210.7 
25 816.0 
34 421.3 
43 026.6 
5 1  631.8 
60 237. I 
68 842.3 
77 447.6 
86 052.8 
94 657.9 

103 263. I 
I I I  868.2 
120 473.3 
129 078.3 
'37 683.3 
146 288.3 
154 893.2 
163 498. I 
172 102.9 
180 707.7 

189 312.4 
197 917. I 
206 522 

z 3 
516 227 
619 424 
722 595 
825 734 
928 838 

Y 

Ahfirs.  

0. I 
0.4 
0.8 
1 .5  

2.3 
3.4 
4.6 
6.0 
7.6 

9.4 

37.5 
58.6 
84.4 

114.9 
150.0 
189.9 
234.4 
283.7 

337.6 
396.2 
459.5 
527.5 
600.1 

677.5 
759.5 
846.3 
937.7 

I 134.6 
I 240. I 
1350 
3 037 
5 400 
8 438 

12 151 
16 53s 
21 600 
27 336 

33 746 
40 829 
48 586 
57 OIfi 
66 I I ~  

75 894 
86 341 
97 459 
log 248 
I Z I  708 

134 838 
148 16 637 105 

I94 04s 
210 515 
227 652 
245 454 
263 921 
283 051 
302 gds 

21. I 

1033.8 

17 d 241 

-.* .-. 

18764-No. 8-8 
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Latitude 23O to 24O-Arcs of the parallel in meters, 

Lat. 

O I  

23 00 

3 
4 

23 05 
6 
7 
8 
9 

23 IO 
I! 

'3 

I 
2 

12 

I4 
23 1s 

16 
17 
18 
19 

23 20 

23 
zq 

21 
22 

23 ;j 
27 
28 
29 

23 30 
31 
32 
33 
34 

23 35 
36 
37 
38 
39 

23 40 
41 
42 
43 
44 

23 45 
46 
47 
48 
49 

23 50  
51 
52 
53 
54 

23 55 
56 
57 
58 
59 

23 60 

28.48 
* 48 
.45 
.45 
.4t  

28.4t 
.4c 
.4f 
.4! 
.44 

28.44 
.44 
.4: 
.4? 
.43 

28.42 
* 42 
.4= 
* 42 
* 41 

28.41 
.4I  
.40 
40 

* 39 
28.39 

.39 
e38 
* 38 
37 

37 
e36 
.36 
36 

28.35 
35 

* 35 
f 35 
* 34 

28.34 
-34 
.33 
* 33 
* 32 

28.32 
32 
31 

* 31 
30 

28.30 
* 30 
29 
29 
-28 

r8.28 
.28 
* 27 
* 27 
.26 

t8.26 

2 8  37 

56.96 
f 95 
.95 
f 94 
.93 

.92 
e91 
.gc 
.go 

56.89 
.88 
.88 
87 

.86 
56.85 

85 
.84 
* 83 
* 83 

56.92 

56.82 
.81 
.81 
.& 
-79 

56.78 
78 

* 77 
* 76 
* 76 

56.75 
74 

* 73 
* 73 
.72 

56.71 
* 70 
* 69 
.69 
.68 

56.67 
.66 
.66 
* 65 
64 

56.63 
* 63 
.62 
.61 
.61 

56.60 
.59 
* 59 
.58  
e57 

56.56 
.56 

55 
.54 

56: :: 

85.44 
* 43 
.42 
e41 
-40 

85.38 
.37 
f 36 
.35 
* 34 

85.33 
* 32 
* 31 
.30 
* 29 

85.28 
27 

.26 
.25 
* 24 

85.23 
. 2 2  
.20  

* I9 
.18 

85.17 
.16 - IS 
* I4  
* '3 

85.12 

.og 

.& 
85.06 

* 05 
04 
03 

. 0 2  

65. or 
5 . 0 0  
4.99 

-98  
* 97 

54.96 
* 95 
.94 
93 

e91 

54.90 
e89 

a 8 7  

54.85 
.84 
83 
.82 
.80 

34.79 

. I 1  . IO 

.88 

.86 

I 13.92 
.9I  
.89 
.88 
.86 

I 13.85 
.s4 
.82 
. 8 1  
* 79 

113.78 
.77 
* 75 
74 
72 

113.71 

: 68 
' 69 

* 65 
.66 

I 13.63 
.62 
.60 
59 
57 

I 13.56 
55 

* 53 
* 52 

50  

113.49 
.48 
* 46 
* 45 
a43 

113.42 
.4I  
' 39 
.38 
' 36 

113.35 
* 34 
* 32 
* 31 
* 29 

r13.28 
.26 

25 
23 

I 13.20 
* I9 
* I7 
.16 
. I4 

r13.13 

.09 
- 0 7  

113.06 

.22 

. I2 

.IO 

142.39 
37 

e36 
* 34 
* 32 

142.31 
* 29 
* 27 

25 
e 2 4  

142.22 

- . I8 
I7 
I5 

142.13 

.og 

.OB 
-06 

142.04 

1.99 
* 97 

141.96 
.94 
92 
*90 
* 89 

141.87 
.85 
. 83  
.82 
.80 

141.78 
* 76 
.74 
* 73 

71 
141.69 

* 67 
.65 
64 

.62 
r41.60 

* 58 
* 56 
55 
53 

* 49 
* 47 
* 45 
* 43 

e40 

.2c 

. I 1  

. 0 2  
2.01 

41.51 

141.42 

* 38 
.36 
34 

41.32 

170.87 
.85 
83 

.81  
79 

170.77 
75 

* 73 
* 71 
.68 

170.66 
.64 
.62 
.60 
58 

170.56 
54 
52 

-49  
* 47 

170.45 
* 43 
.4I  
* 39 
37 

170.34 
* 32 
.30 
.28 
.26 

170.24 

. I 7  

. '5 
170.13 

-09 
.06 
* 04 

I 70.02 
70.00 
69.98 

96 
94 

169.92 
' 89 
.87 
85 

* 83 

169.81 
* 79 
* 77 
* 74 

72 
169.70 

.68 

.66 

.61 

. 2 2  

. 2 0  

. I 1  

* 63 

169.59 

199.35 
* 33 
* 30 
.28 
* 25 

199.23 

. 1 8  

.16 
* '3 

. 2 1  

199. I 1  
.og 
.06 
04 

9.01 
198.99 

* 96 
.94 
* 91 
89 

198.86 
84 

.81 
* 79 
76 

198.74 

.69 

* 64 

198.61 
59 

* 56 
* 54 
-51 

198.49 
* 46 
-44 
* 41 
* 39 

198.36 
.34 
.3r 
' 29 
.26 

198.24 

19 . 16 
I4 

198. 11 
.08 
.06 
* 03 

8.01 

* 95 
' 93 
.90 
.88 

71 

.66 

. 21 

197.98 

197.85 - 

227.83 
.& 
77 

.75  
* 7= 

227.6s 
.6C 
.6: 
.6; 
. 5 8  

227.55 
52 

* 45 
.47 
-44 

227.41 
.3E 
.35 
33 
30 

227.27 
24 

. 18 

. I5 
227.13 

* 07 
* 04 

7.01 

226.98 
95 
92 
.go - 87 

226.84 
.81 
78 

.76 
* 73 

226.70 
.67 
* 64 
.61 
a58 

226.56 
* 53 
f 5 0  
* 47 
-44 

226.41 
38 

* 35 
32 

* 29 
226.27 

.24 

. 1 8  
' 15 

226. 12 

.21  

. Io 

. 2 1  
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3.8 
3. I 
2 .5  
I. 8 

5061. I 
60.4 
59.8 
9. I 
8. 5 

5057.8 

6.4 
5.8 
5. I 

5054.4 
3.7 
3.0 
2.4 
1.7 

5051.0 
50.3 
49.6 
9.0 
8.' 3 

5047.6 

7. I 

6783.6 
2. 7 
I. 8 

80. I 

6779.2 
8.3 
7.4 
6.6 
5.  7 

6774.8 
3.9 
3.0 

1.3 
6770.4 

7.8 
6.9 

6766. o 
5. I 
4.2 
3.3 
2.4 

6761.5 
60.6 
59. 7 
8.9 
8.0 

6757. I 

1 . 0  

2. 2 

"p: 2 

6. 2 
5.3 
4.4 
3. 5 

6752.6 
1.7 
0 . 8  
50.0 
49. 1 

6748.2 
7.3 
6.4 
5.5 
4.6 

6743.7 
2 .8  
1.9 
I: 0 

40. I 

6739.2 
8.3 
7.4 
6.4 
5.5 

6734.6 
3.7 
2.8 
1.9 

6730. I 
1.0  

~ 

5/ 

8479.5 
8.4 
7.3 
6. 2 

5. I 

8474.0 
2 .9  
I. 8 
70. 7 
69.6 

8468.5 
7.4 
6.3 
5. 2 
4. I 

8463. o 
1.9 
60.8 
59. 7 
8.6 

8457.5 
6.4, 
5.3 
4.1 
3.0 

845'. 9 
50.8 
49. 7 
8.6 
75 

8446.4 
5. 3 
4. I 
3.0 
1.9 

8440.8 
39.7 
8.6 
7.4 

' 6.3 

8435.2 
4.1 
3.0 
x. 8 
30. 7 

8429.6 
8. 5 
7.3 
G. 2 

5. I 

8424. o 
2. 8 
1.7 
20.6 
'9.4 

8418.3 
7. 2 
6. o 
4.9 
3. 

8412.7 
-- 
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I d .  

o /  

24 w 
I 
2 

3 
4 

24 05 
6 
7 

9 

24 IC 

a 

I 1  
I2 
'3 
I 4  

24 15 
16 
17 

'9 

24 2c 

I a  

21 
22 
23 
24 

24 25 
26 
27 
28 

33 
34 

24 35 
36 

;; 
39 

24 40 
41 
42 
43 
44 

24 45 
46 
47 
48 

24 50 
5 1  
52 
53 
54 

24 55 
56 
57 
58 
59 

24 60 

49 

Value o f  11, 

AfitL7.S. 

30.765 
5 
5 
5 .  
5 

30.765 
5 
5 
5 
5 

30.765 
6 
6 
6 
6 

30.766 
6 
6 

. 6  
6 

30.766 
6 
6 
6 
6 

30.766 
7 
7 
7 
7 

30.767 
7 
7 
7 
7 

30.767 
7 
7 
7 
7 

30.768 
8 
8 
8 
8 

30.768 
8 
8 
8 
8 

30.768 
8 
8 
8 
8 

30.769 
9 
0 
9 
9 

30.769 

Latitude 24O to ~5~-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 

i 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

I 
2 

3 
4 

46 
7 
8 
9 

5 0  

' 3  

I 
2 

4 

3 
7 
8 
9 
60 

Mctcrs. 

30.77 
61.53 
92-30 

I 23.07 

'53.83 
184.60 
215.37 
246.13 
276.90 

307.67 
338.44 
369.20 
399.97 
430.74 
461.50 
492.27 
523.04 
553.80 
584.57 

615.34 

707.64 
738.40 
769.17 
799.94 
830.70 

' 861.47 
892.24 

923.00 
953.77 
984.54 

I 015.31 
I 046.07 
I 076.84 
I 107.61 
I 138.37 
I 169 .~4  
I 199.91 

I 230.67 
I 261.44 
I 292.21 
1322.97 ' 353.74 
I ,384. 51 
1 415.27 
I 446.04 
I 476.81 
I 507- 57 

1538.34 
I 569.11 
1 599.87 
I 630.64 
I 6G1.41 
I 692.17 
1 722.94 
1 753.71 
I 784.48 
I 815.24 
I 846.01 

646. IO 
676.87 

Mcters. 
I 845 * 89 

* 89 
* 89 
a 9 0  
* 90 

1845.91 
.9' 
e92 
.92 
92 

93 
*!M 
* 94 
* 94 

1845.95 
* 95 
* 96 
* 96 
* 96 

1845.97 - 97 
' 98 
* 98 
.98 

1845.99 
5.99 
6.00 

1845.93 

.00 
, 01 

1846.01 . 01 
* 02 
- 0 2  

* 03 
1846.03 

* 03 
.04 
* 04 
* 05 

I 846. 05 
05 

.06 

.06 
* 07 

1846.07 
.OS 
* 08 
.08 
.og 

1846. og . IO . IO . IO . I 1  

1846. I I  
. I 2  . I 2  

Sums of minutes for middl 
latitude. 

- 
I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

- 3  
4 

' 5  
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

I 
2 

38 ' 

7 
8 
9 

40 
I 
2 
3 
4 

45 
6 

5 
9 

50 

3 
4 

I 
2 

7 
8 
9 

Go 

Meters. 

1845.9 
3 691.8 
5 537,7 
7 383.6 
9 229.5 

I I  075.4 
12 921.3 
14 767.2 
16 613. I 

18 459.1 
20 305. o 
22 150.9 
23 996.9 
25 842.8 
27-688.8 
29 534.7 
31 380.7 
33 226.6 
35 072.6 

36 918.6 
38 764.5 
40 610.5 
42 456.5 
44 302.5 
46 148.4 
47 994.4 
49 840.4 
5 1  686.4 
53 532.4 

55 378.4 
57 224.4 
59 070.5 
60 916.5 
62 762.5 
64 608.5 
66 454.6 
68 300.6 
70  146.6 
71 992.7 

73 838.7 
75 684.8 
77 530.8 
79 376.9 
81 223.0 
83 069. o 
84 915. I 
86 761.2 
88 607.3 
90 453.3 

92 299.4 
94 145.5 
95 991.6 

996  3.8 
101 529.9 
103 37G. I 
105 222.2 
107 068.3 
108 914.4 
1 1 0  760.6 

97 847.7 

- . - - 

Latitude 24°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 
3 
4 

" i  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

10 

20 

2 0 0  

10 00 
I 1  00 
I 2  00 
13 00 
I4 00 

15 00 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Metcrs. 

I 695.9 
3 391.8 
5 087.7 

8 479.5 

'3 567. I 

16 958.9 
25 438.4 
33 9'7.8 

59 356.0 
67 835.4 
76 314.8 
84 794, I 
93 273.4 

101 752.7 

118 711. I 
127 1 9 . 2  

I35 669.3 
144 148.3 

6 783.6 

IO 175.4 
I I  871.2 

15 263.0 

42 50 876.6 97.2 

110231.9 

152 627.4 
161 106.3 
169 585.2 
178 064.0 

186 542.8 
195 0 2 1 . 5  

203 500 
305 237 
406 959 
508 660 
610 336 
711 981 
813 590 
915 159 

I or6 681 
I 118 152 
I 219 566 
13209x9 
I 422 205 
I 523 420 
1 624 558 
I 725 6x4 
I 826 583 
I 927.460 

2 028 240 
2 128 918 
2 229 488 
2 329 946 
2 430 287 
2 530 50.5 
2 630 596 
2 730 554 
2 830 374 
2 930 052 
3 029 582 

Y 

Meters. 

0. a 
0.4 
0.9 
I. 6 

2 .5  
3.6 
4.9 
6.4 
8. I 

22. 6 
40. I 
62.7 

. 30.3 
122.9 
160.5 
203.2 
250.8 
303.5 

361.2 
423.9 
491.6 
564,3 
642. I 
724.8 
8x2. G 
905.4 

1003.2 
I 106.1 

1213.9 
I 326.8 
1445 

. 3 250 
5 778 
9 028 

13 001 
17 695 
23 109 
29 245 

36 102 

43 679 
5 '  977 
60 994 
70  731 
81 186 
92 360 

I 16 859 
130 184 

1 4 4  225 
158 981 
174 451 
'90 634 
207 530 
225 138 
243 458 
262 487 
282 225 
302 671 
323 825 

10.0 

I04 251 
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224.03 
4.00 
3-97 
*94 
-91 

Lat. 

252.04 

1.97 
'94 
e 9 0  

2.01 

O I  

25 00 
I 
2 

3 
4 

25 0s 
6 

8 
9 

25 IO 

13 
14 

25 I5 
16 
I7  
18 
I9 

25 20 

23 
24 

25 25 
26 
27 
28 
29 

25 30 
. 31 

32 
33 
34 

25 35 
36 

I1 
I2 

21 
22 

;i 
39 

25 40 
41 
42 
43 
44 

25 45 
46 
47 
48 
49 

25 50 
51 
52 
53 
54 

25 55 
56 
57 
58 
59 

25 60 - 

223.57 
-54 
- 5 1  
.48 
.45 

1" 
- 
28.04 
.04 
03 
03 

28.02 
.02 

.02 

. 01 . 01 . 01 

28.00 
8.00 
7.99 

* 99 
* 99 

27.98 
98 

f 98 
* 98 
.97 

27.97 
-96 
* 96 
-96 
* 95 

27.95 
.95 
94 
94 

* 93 

27.93 
* 93 
92 
92 
9' 

27.91 
* 91 
a 9 0  
e 9 0  
-89 

27.89 
* 89 
.88 
.88 
* 87 

27.87 
* 87 
.86 
.86 
85 

27.85 
85 
84 

.84 
-83 

27.83 
* 83 
.82 
.82 
.81 

27.81 
- 

251.52 
.48 
a45 
.41 
.38 

a// 
- 

56.08 
.07 
* 07 
.06 
* 05 

56.04 
.04 
03 
.02 
.02 

56. ox 
6.00 
5.99 

99 
a98 

55.97 
-96 
95 

.95 
* 94 

55.93 
92 
92 

* 91 
-90 

5 5 . 9 0  
89 

.88 
* 87 
* 87 

55.86 
85 

.84 
* 84 
-83 

55.82 
.81 
.80 
.& 
79 

55.78 
..77 
.76 
* 76 
* 75 

55.74 
73 
72 
.72 
* 71 

55.70 
a 6 9  
.68 
.68 
-67 

55-66 
65 

.64 
64 
63 

55.62 

223.42 
e39 
.36 
a33 
.30 

223.26 
.23 

.17 

.14 

223.11 
.08 
.os 

3.02 
2.99 

222.95 

. 2 0  

8'' 

- 

84. '3 . I2 
.IO 
.og 
.08 

84.07 
.06 
05 
03 

84.01 
4.00 
3.99 

97 

- 94 
* 93 
* 92 
a91 

83.90 
. .89 

.88 

.86 
* 85 

83.84 
* 83 
.82 
.8r 
79 

83.78 
77 

" 76 
* 75 
.74 

83.'72 
. / I  
* 70 

.68 

.02 

* 98 

83.95 

* 69 

83: ;; 
* 64 
* 63 
.62 

83.61 
.60 
* 59 
. 57  
* 56 

83.55 
* 54 
* 53 
* 51 
* 50 

83.49 
* 48 
-47 
.46 
.44 

83.43 

251.34 
e31 
.z7 
e24 
. 20  

251.17 
.14 

.07 

.03 

251.00 
0.97 

e93 
.go 
.86 

zso.82 

.IO 

4" 

112.17 
.16 
* I4 
I3 . I 1  

112. IO 
.08 
.07 
* 05 
* 04 

112.02 
2.00 
1-99 

* 97 
-96 

111.94 
* 92 
.9I 

: 2 
111.86 

.82 

.80 

' 77 
* 76 
74 
73 

111.71 
.70  
.68 
e67 
.65 

85 
* 83 

111.79 

111.64 
.62 
.61 
* 59 
.58 

111.56 
* 54 
* 53 
51 

* 5 0  
111.48 

.46 
e45 
* 43 
42 

111.40 
* 38 
37 

-35 
* 34 

111.32 
30 

.29 
27 

-26 
111.24 
- 

a92 
e89 
.86 
-83 

Latitude 250 to 26O-Arcs of the parallel in meters. 

- a79 
-75 
.72  
.68 

5'1 

140.21 
19 

* I7  
* 15 
* I3 

140.12 

.08 

.06 
* 04 

140.02 
40.00 
39.98 

* 96 
* 94 

'39.93 
e91 
.8Y 
* 87 
85 

139.83 
.81 

' .79 - 77 
75 

139.74 
* 72 
70 

.68 

.66 

139.64 
.62 
.60 
* 58 
56 

139.55 
53 

. 5 '  
-49 
-47 

'39.45 
-43 
-4r 
.39 
* 37 

'39.35 
a33 
-31 
29 

* 27 

139- 25 - 23 

I9 
* 17 

I4 . I 2  

.08 

. IO 

. 2 1  

139.16 

. I O  

139.06 - 

6" 

168.25 
* 23 

.18 

.16 
168.14 

- 0 7  
*OS 

168.03 
8.00 

. 2 I  

, I 2  . I O  

7.98 
e96 

89 

84 

* 93 
167. gr 

.86 

.82 

167.80 
-78 
* 75 
* 73 
.70  

167.68 
.66 

.61 
59 

167.57 
- 5 5  
52 
50 

-47 
167.45 

43 
.40 
-38  
-36 

167.33 
e31 - 29 
.26 
* 24 

167.22 - I9 
* I7  
* 15 . I 2  

167. IO 
.08 
0.5 

* 03 
7.01 

166.98 
96 

a 9 4  
* 91 
89 

166.87 

63 

- 

V' 

196.30 
* 27 
. 25  

* I9 
196.17 

* 14 . I 1  
.O8 
.06 

196.03 
6.00 
5.98 

* 95. 
92 

195.90 
87 

.84 

.8I 
79 

'95.76 
* 73 
.71 
.68 
.65 

195.62 
.60 
.57 
54 

* 52 

'95 * 49 
.46 
e 4 4  
* 41 
.38 

195.36 
.33 
: 30 
* 27 
25 

195.22 
. 19 
. I 7  
. I4 

'95. og 
.06 
03 

5. 00 
4.98 

194.95 
* 92 
e 9 0  
87 

* 84 

* 79 
* 76 
73 

* 71 
1%. 68 

. 2 2  

. I 1  

194.82 

- 

9" 

224.34 
* 31 
.28  
.25  
.22  

224.18 
. '5 

* 09 
.06 

.I2 

252.38 
* 35 
* 3' 
.28  
.24 

252.21 
.18 
14 

. 0 7  

. I 1  

.82 

223.73 
70 

.67 
* 64 
.6r 

251.69 
.66 
.62 
* 59 
. 5 5  

55 :6H I . S I  

222.64 250.48 
.6I 1 .# 
.58 .41 

222.49 250.30 ::: I ::: 

1' 

1682.5 
2.3 

I. 8 
I. 6 

1681.4 
L. 2 
I. 0 

0.7 
0 . 5  

1680.3 
80.0 

2. I 

79.8 
9.6 

8.9 

8.4 

9.3 
1679. I 

8-6 

8.2 

1678. o 
7.8 
7.5 
7.3 
7.0 

1676.8 
6.6 
6.3 
6. I 
5.9 

1675.7 
5 . 5  
5.2  
5 . 0  
4.7 

1674.5 
4.3 
4.0 

. 3.8 
3.6 

1673.3 
3.1 
2.9 
2.6 
2.4 

1672.2 
1.9 
1.7 
1.5 

1671.0 
'0 .8  
0.5 
0.3 

70. I 
1669.8 

9.6 
9.4 
9. 1 
8.9 

1668.7 

I. 2 

3365.1 
4.6 
4.2 
3.7 
3.3 

3362.8 
2.3 
I. 9 
I. 4 
1.0 

3360.5 

59.6 

8. 7 
3358.2 

7.7 
7.3 
6.8 
6.4 

3355.9 
5.4 
5 . 0  
4.5 
4. 1 

3353.6 
3. 1 
2.7 

I .  8 

3351.3 
0.8 

50.4 
49.9 
9.5 

3349.0 
8.5 
8. I 
7.6 
7.2 

3346.7 
6.2 
5.7 
5.3 
4.8 

3344- 3 
3.8 
3.4 
2.9 
2 . 5  

3342.0 
1.5 

0.6 
40.2 

3339.7 
9.2 
8.7 
8.3 
7.8 

3337.3 

60.0 

9. 1 

2.2 

I .  I 

8' 

5047.6 
6.9 
6.2 
5.6 
4.9 

5044.2 
3.5 
2.8 

1.5 

5040.8 
40. I 
39.4 
8.7 
8. o 

5037.3 
6.6 
5- 9 
5.3 
4.6 

5033.9 
3.2 
2 .5  
I. 8 

5030.4 
29.7 
9.0 
8.4 
7.7 

5027. o 
6.3 
5.6 
4.9 
4.2 

5023.5 
2.8 

I. 4 

5020.0 

19.3 
8.6 
7.9 
7.2 

5016.5 
5.8  
5. I 
4.4 
3.7 

5013. o 
2.3 
1.6 
0.9 

5009.5 
8.8 
8. I 
7.4 
6.7 

5006.0 

2.2 

I .  I 

2. I 

0.7 

IO. 2 

-- 

4' 

6730. I 
29.2 
8.3 
7.4 
6.5 

6725.6 
4.7 
3.8 
2.8 
1.9 

6721. o 

19.2 
8.2 
7.3 

6716.4 
5.5 
4.6 
3.6 
2.7 

6711.8 
0.9 

09.0 
8. I 

6707.2 
6.3 
5.4 
4.4 
3.5 

6702.6 
1.7 

700.8 
699.8 

8.9 
6698. o 

7. I 
6.2 
5.2 
4.3 

6693.4 
2.5 

1.5 
90.6 
89.6 

6688.7 

20. I 

IO. 0 

i: : 
5.9 
4.9 

6684. o 
3. I 

80.2 

6679.3 
8.4 
7.4 
6.5 
5 . 5  

6674.6 

2. I 
I .  2 

- 

8412.7 
'* 5 

IO. 4 
og. 2 
8. I 

8407. o 
5.8 
4.7 
3.5 
2.4 

8401.3 
400. I 
399.0 

7.8 
6.7 

8395.5 
4.4 
3.2 

91.0 

8389.8 
8.7 
7.5 
6.3 
5.2 

8384. o 
2.9 
I.  7 

80.6 
79.4 

8378.3 
7. I 
6. o 
4.8 
3.7 

8372.5 
1.3 

70.2 
69. o 
7.9 

8366.7 
5 . 5  
4.4 
3.2 

8360.8 
59.7 
8.5 
7.4 

* 6.2 

8355.0 
3.8 
2.7 
1.5 

50.3 
8349.2 

8.0 
6.8 
5.6 
4.5 

8343.3 

2. I 

2.0 
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Lat. 

o /  

25 oc 

3 
4 

25 05 
I 
7 
E 
4 

25 IC 

12 
I4 

1 
1 

I1 
I2 

25 ;j 
11 
1E 

IS 

25 2c 

23 
24 

25 25 
26 
27 

29 

25 3c 
31 
32 
33 
34 

25 35 
36 
37 
38 
39 

25 40 
41 
42 
43 
44 

25 45 
46 

21 
21 

28 

2 
49 

25 50 
5 1  
52 
53 
54 

25 55 
56 
57 
58 
59 

25 60 

Value of I / /  

. Meters. 

9 
9 
9 
9 

30.769 
9 
9 

69 
70 

30- 770 

30.769 

0 
0 
0 
0 

30.770 
0 
0 

. o  
0 

30.770 
0 
0 
I 
I 

30.771 
1 
I 
I 
I 

30.771 
I 
I 
I 
I 

30.771 
I 
I 
2 
2 

30.772 
2 
2 
2 
2 

30.772 
2 
2 
2 
2 

30.772 

3 
3 
3 

30.773 
3 
3 
3 
3 

30.773 

2 

Latitude 2 5 O  to 26O-Meridional arcs. 

;urn of seconds for middlc 
latitude. 

I /  

I 
2 

3 
4 

5 
7 
8 

. 9  

IO 
I 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

25 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

' 3  
4 

I 
2 

i 
2 
- 

Meters. 

30.77 
61.54 
92.31 

123.08 
153.86 
184.63 
215.40 
246.17 
276.94 

307.71 
338.48 
369.25 
400.02 
430.79 
461.57 
492.34 
523. I I  
553.88 
584.65 

615.42 
646.19 
676.96 
707.73 
738.50 
769.28 
800.05 
830.82 

' .861.59 
892.36 

923.13 

I 015.44 
I 046.21 
1 076.99 
I 107.76 
1 138.53 
I 169.30 
I 200.07 

I 230.84 
I 261.61 
I 292.38 
1 323.15 
1 353.92 
I 384.70 
1415.47 
1446.24 
1477.01 
1507.78 

1538.55 
1 569.32 
1600.09 
I 630.86 
I 661.63 
I 692.41 

1753.95 
1 7 8 4 . 7 2  
I 815.49 
I 846.26 

;g: g 

I 723.18 

Value of I /  

Mews. 
1846.13 

* 14 
* 14 
* 1s 

15 
1846.15 

. 1 6  

. 1 6  
17 

* 17 

1846.18 
.18 
. 1 8  
* 19 
* 19 

1846.20 
.20  
.21 
. 2 1  
.21 

1846.22 

- 23 
* 23 
* 23 

1846.24 - 24 
25 

.22 

1 f5 
1846.26 

.26 
27 

* 27 
.28 

1846.28 
29 
29 

* 29 
a30 

I 846.30 
* 31 
31 - 32 

-32 
1846.32 

* 33 
* 33 
* 34 
* 34 

1846.35 
35 
35 

* 36 
36 

1846.37 
37 

. .38 
e38 
* 38 

1846.39 

;urn of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

5 
7 
8 
9 

IO 
1 
2 
3 
4 

I 5  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

1 
2 

sa 
7 
8 
9 
60 

Meters. 

I 846. I 
3 692.3 
5 538.4 
7 384. 6 
9 230.7 

I I  076.9 
12 923. o 
14 769.2 
16 615.4 

18 461.5 
20 307.7 
22 153.9 
24OOo. I 
25 846.3 
27 692.5 
29 538.7 
31 384.9 
33 231.1 
35 077.3 

36 923.5 
38 769.7 
40 615.9 
42 462.2 
44 308.4 
46 154.6 
48 OOo. 9 
49 847.1 
5 1  693.4 
53 539.6 

55 385.9 
57 232.1 
59 078.4 
60 924.7 
62 7gi:o 
64 617.2 
66 463.5 
68 309.8 
70  156. I 
72 002.4 

73 848.7 
75 695.0 
77 541.3 
79 387.6 
81 233.9 
83 080.3 
84 926.6 
86 772.9 
88 619.3 
90 465.6 

92 3". 9 
94 158.3 
96 004.6 
97 85'. 0 
99 697.4 

101 543.7 
103 390.1 

:"05 3:: 3% 14 929.2 
I IO 775.6 

Latitude 25O-Co-ordinates of curvature. 

Longitude. 

-- 
o /  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

'5 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

10 

20 

2 0 0  

IO 00 
11 00 
I 2  00 
'3 00 
14 00 

15 00 
16 00 

I 7  00 
18 00 
'9 00 

20 00 
21 00 
22 00 
23 00 
2400 
25 00 
26 00 

27 00 
28 00 
29 00 
30 00 

X 

Meters. 

I 682.5 
3 365.1 
5 047.6 
6 730. I 

8 412.7 
10 095.2 
11 777 .7  
'3 460.3 
15 142.8 

16 825. j 
25 238.0 
33 650.6 
42 063.2 
50 475.8 
58 888.4 
67 301.0 
75 713.5 84 126,o 
92 538.5 

100 950.9 
109 363.4 
117 775.7 
126 188. o 
I34 600.3 

151 424.7 
159 836.8 
168 248. g 
176 660. g 

185 072.8 
I93 484.6 
201 896 
302 831 
403 749 
504 645 
605 514 
7 6  349 
807 146 
907 899 . 

I 008 603 
I iog 252 
1209841 
1 3x0 364 
I 410 815 
I 5 1 1  190 
I 611 483 
I 711 688 
I 811 800 
I 911 813 

2 0 1 1  722 
2 111 522 
2 211 207 
2 310 771 
2 410 210 

2 509 518 
2 608 689 
2 707 718 
2806600 
2 905 329 
3003900 

I43 012 .5  

Y 

Meters. 

0. 1 
0.4  
0 .9  
1.7 

2.6 
3.7 
5 . 1  
6.6 
8.4 

IO. 3 
23.3 
41.4 
64.6 
93. I 

126.7 
165.5 
209.4 

312. 

372.3 
436.9 
506.8 
581.7 
661.9 
747.2 
837.7 
933.4 

I 140.2 

1367.7 
I 489 
3 35' 
5 957 
9 307 

13 401 
18 239 
23 821 
30 146 

37 215 
45 026 
53 578 
62 873 
72 909 
83 685 
95 202 

107 458 

1341 6 

258.2 

I 034.2 

1251.4 

120 4j3 

1486 6 

179 805 
196 482 
213 894 
232 038 
.250 914 

163 822 

270 290 r1 59 
311 9'8 
333 71 
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Lat. 

o /  

26 w 

3 
4 

26 05 
6 
7 
8 
9 

26 IO 

I 
2 

11 
12  

13 
14 

26 15 
16 
17 
18 
'9 

26 20 
21 
22 
23 
24 

26 25 
26 
27 
28 
29 

26 30 
3' 
32 
33 
34 

26 35 
36 
37 
38 
39 

26 40 
41 
42 
43 
44 

26 45 
46 
47 
48 
49 

26 50 
5 1  
52 
53 
54 

26 55 
. 56 

57 
58 
59 

26 60 

- 
l// 
- 

27.81 
.81 
.80 
.& 
* 79 

27.79 
e79 
e 7 8  
* 78 
* 77 

27.77 
.77 
76 

e76 
* 75 

27.75 
* 75 
74 

.74 

.73 

27.73 
.73 
* 72 
.72 
.71 

27.71 
71 
70 

:$ 
27.69 
.69 
.68 
.68 
67 

27-61 
.67 
.66 
.66 
* 65 

27.65 
.65 
64 

f 64 
63 

27.63 
63 

.62 

.62 

.61 

27.61 
.6r 
.60 
.60 
* 59 

27-59 
59 

* 58 
-58 
* 57 

27.57 

a// 
- 

83.43 
f 42 
.41 
.40 
.39 

85.37 
* 36 
.35 
f 34 
f 33 

83.31 
30 

* 29 
. 2 8  

* 27 

83.25 
* 24 
* 23 
. 2 2  
. Z I  

83.20 
. 1 8  

17 . 16 
. '5 

83.14 . I2 . I 1  
. 10 

.og 

83.08 
07 

*OS 
.04 
eo3 

85.02 
3.00 
2.99 
.98 
* 97 

82.96 
' 94 
e93 
a92 
* 91 

82. ga 
.88 
.87 
.86 
.85 

82.84 
.82 
.81 
.80 
79 

82.78 
* 76 
. 7 5  
* 74 
73 

82.71 
- 

4/' 

111.24 
.23 

. 18 
111. I 7  

* 15 
14 

.21  

.20 

. I 2  

. I 1  

11I.og 
* 07  
.06 
eo4 
* 03 

0.99 
-98 
96 

.95 

110.93 
f 91 
e90 
.88 
* 87 

I IO. 85 
* 83 
.82 
.80 
79 

I IO. 77 
* 75 
74 

f 72 
* 71 

111.01 

I IO. 69 
* 67 
.66 
64 

.63 

I IO. 61 
.59 
.58 
56 

* 55 
I IO. 53 

.SI 
f 50 
.48 
47 

110.45 
43 

* 42 
* 40 
39 

110.37 
* 35 
34 

* 32 
* 3' 

I IO. 29 

Latitude 26O to 27°-Ar~6 of the parallel in meters. 

6// 

'39.06 
* 04 

9.00 
8.98 

I 38.96 
.94 
.92 
.90 
.88 

138.86 
84 

.82 

.80 
* 78 

138.76 
* 74 
.72 
* 70 
.68 

138.66 
.64 
.62 
.60 
.58  

138.56 
-54 
.52 
* 50  
.48 

138.46 
-44 
* 42 
.40 

. 0 2  

* 38 
138.36 

.34 
* 32 
.30 
.28 

138.26 
f 24 

. 1 8  
138.16 

* 14 

.08 

138.06 

8.00 

.22 

. 2 0  

. I2 . IO 

04 
.02 

7.98 
137.96 

.94 
* 92 
*F 
.88 

137.86 

6" 

166.87 

. 82  

.80 

. 7 7  
166.75 

. 73  

. 7 0  

.68 
* 65 

.85 

166.63 
.61 
.58  
.56 
* 53 

166.51 
* 49 

' .46 
.44 
.4I  

166.39 
f 37 
* 34 
32 

.29 
166.27 

* 25 

* 17 

166.15 
. I 3  

.08 
* 05 

I 66.03 
6.01 

.22 

. 2 0  

.IO 

5.98 
a96 
93 

165.91 
* 89 
.86 
84 

.81 

165.79 
* 77 
.74 
* 72 
69 

165.67 
.65 
.62 
.60 
. S I  

165.55 
.53 
. 50 
.48 
f 45 

165.43 - 

194.68 
.65 
.62 
.60 
* 57 

194.54 
. S I  
.48 
.46 
43 

194.40 
.37 
a34 
* 32 
29 

194.26 
* 23 

. 1 8  
* 15 

194. I2 
.03 
07 

a04 
4.01 

.20 

'93.98 
* 96 
* 93 
e 9 0  
.88 

'93.85 
.82  
* 79 
76 

* 73 
193.71 

.68 
65 

.62 

.59 

193.56 
53 
5 0  

.48 

.45 
'93.42 

* 39 
.36 
e34 
* 3' 

193.28 
25 

. I 7  
193.14 

.22 

. 2 0  

. I1 

.08 

.06 - 03 
193.00 

222.49 

* 43 
.39 

222.33 
' 30 
' 27 
* 23 

.46 

' 36 

. 2 0  

222.17 
14 

.08 
' 0s 

I .  98 
.95 
* 92 
.89 

221.86 
.83 
* 80 
f 76 
* 73 

221.70 

e67 
* 64 
.60 
.57 

221.54 
. S I  
48 

a 4 4  
a41 

221.38 
f 35 
32 

. 2 8  

* 25 

. I 1  

222.01 

221.22 

* 19 
.16 

-og 
221.06 

eo3 

0.96 
93 

220. 90 
.87 
* 83 
. 8 0  
77 

220.73 
.70  
* 67 
.64 
.60 

220.57 

. I2 

I .  00 

250.30 
.26 
.23 
. 19 . 16 

250. I2 
.08  
* 0.5 

50.01 

49.98 

249.94 
* 91 
87 

* 84 
.80 

249.77 
.73 
70 

.66 

.63 

249.59 
. 5 5  

5 2  
.48 
* 45 

249.41 
37 

.34 
30 

. 2 7  

249.23 
. 19 . 16 

.og 
249.05 

9.01 
8.98 
.94 
.91 

248.87 
.83 
.80 
* 76 
73 

248.69 
65 

.62 

.58  

. 5 5  

248.51 
.47 
.44 
.40 

.I2 

.36 
248.32 

.29 

. 25  

. 1 8  
248.14 

. 2 1  

1' 

1668.7 
8.5 
8 . 2  
8.0 
7. 7 

1667.5 
7.3 
7.0 
6.8 
6.5 

1666.3 
6. I 
5.8 
5.6 
5.3 

1665. I 
4.9 
4.6 
4.4 
4. I 

1663.9 
3.7 
3.4 
3. 2 
2.9 

1662.7 
2. 5 

1.7 

1661.5 
1.3 

0 .8  
0.5 

1660.3 
60. I 

2. 2 
2 .0  

I. 0 

59.8 
9.6 
9.3 

1659. I 
8.9 
8.6 
8.4 
8. I 

1657.9 
7.7 
7.4 
7. 2 
6.9 

1656.7 
6. 5 
6. 2 
6.0 
5. 7 

1655.5 
5.3 
5.0 
4.8 
4.5 

1654.3 

2' 

3337.3 
6.8 
6. 3 
5.9 
5.4 

3334.3 
4.4 
4.0 
3.5 
3. 1 

3332.6 
2. I 

1 .2  
I .  6 

0 .7  
3330.2 

29. 7 
9. 2 
8.8 
8.3 

3327.8 
7. 3 
6.9 
6.4 
6. o 

3325.5 
5.0 
4.5 
4. 1 
3.6 

3323. I 
2.6 

1.7 

3320.7 

'9.7 
9.3 
8.8 

2. I 

I .  2 

20. 2 

3318.3 
7.3 
7.3 
6.8 
6.3 

3315.8 

4. 5 *  i3 
4.4 
3.9 

3313.4 
2.9 
2.4 

1.5 

0 . 5  

09.6 
9. I 

3308.6 

2 . 0  

3311.0 

IO. 0 

5006. o 
5.3 
4.6 
3.8 
3. 1 

5002.4 
1 . 7  

5-. 3 
4939.6 

4998.9 
8 . 2  
7.5 
6.7 
6. o 

4995.3 
4.6 
3.9 
3.2 
2.5 

493'. 8 

90.4 
89.6 
8.9 

4988.2 
7.5 
6.8 
6. o 
5.3 

4984.6 
3.9 
3. 2 
2.4 
1.7 

80.3 
79.6 

1 . 0  

I .  I 

4981.0 

8 . 8  
8. I 

4977.4 
6.7 
6.0 
5 . 2  
4.5 

4973.8 
3. I 
2.3 
I. 6 
0.8 

4970. I 
69.4 

8. 7 
7.9 
7. 2 

4966.5 
5.8 
5 . 0  
4.3 
3.5 

4962.8 

4' 

6674.6 
3.7 
2. 7 
I .  8 

70.8 
6669.9 

9.0 
8. o 
7.  I 
6. I 

6665.2 
4. 2 
3.3 
2.3 
1.4 

6660.4 
59.5 
8.5 
7.6 
6.6 

6655.7 
4.7 
3.8 
2.8  
1.9 

6650.9 
49.9 
9.0 
8. o 

'7, I 

6646. I 
5. ' 
4.2 
3. 2 
2.3 

6641.3 
40. 3 
39.4 
8.4 
7.5 

6636.5 
5.5 
4.6 
3.6 
2.7 

6631.7 
30.7 
29.7 
8.8 
7.8 

6626.8 
5.8 
4.9 
3. 9 
3.0 

6622. o 
I. 0 

20.0 
19. I 
8. I 

6617. I 

8343.3 
2. I 

40.9 
39.7 
8. G 

8337.4 
6. 2 

5 . 0  
3.8 
2. 7 

8331.5 
30.3 
29. I 
7.9 
6.  7 

8325.5 
4.4 
3.2 

20.8 

8319.6 
8.4 
7.2 
6.0 
4.8 

8313.6 
2.4 

08.9 

8307.7 
6.5 
5.3 
4.0 
2.8  

8301.6 
300.4 
299.2 

8.0 
6 .8  

8295.6 
4.4 
3.2 

2 . 0  

1.2 
IO. 0 

2 . 0  

g a g  
8289.6 

8.4 
7. 2 
6. o 
4 8  

8283.6 
2.3 

81. I 
79.9 
8.7 

8277.5 
6.3 
5.0 
3.8 
2.6 

8271.4 
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Sums of seconds for middle 
latitude. 

Lat. 
of 

O I  

26 00 
I 
2 

3 
4 

26 05 
6 
7 
8 
9 

26 IO 
I 1  
12 

I3 
14 

26 15 
16 
I 7  
18 
19 

26 20 
21 
22 

23 
24 

26 25 
26 
27 
28 
29 

26 30 
31 
32 
33 
34 

2% 35 
36 
37 
38 
39 

26 40 
41 
42 
43 
44 

26 45 
46 

48 
47 

49 

26 50 
51  
52 
53 
54 

26 55 
56 
57 
58 
59 

26 60 
--- 

Value of I// 

Afeters. 
30.773 

3 
3 
3 
3 

30.773 
4 
4 
4 
4 

30,774 
4 
4 
4 
4 

30.774 
4 
4 
4 
5 

30.775 
5 
5 
5 
5 

30.775 
5 
5 
5 
5 

30.775 
5 
5 
6 
6 

30.776 
6 
6 
6 
6 

30.776 
6 
6 
6 
6 

6 
7 
7 
7 

30.777 
7 
7 
7 
7 

7 
7 
7 
7 

30.777 

30.776 

30: 777 

Latitude 26O to 27O-Meridional arcs. 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

2 0  
I 
2 

3 
4 

2i 
7 
8 
9 

50 

3 
4 
55 
6 
7 s 
9 

40 

I 
2 

I 
2 

3 
4 

4i 
7 
8 
9 

50 

13 
4 

I 
2 

s2 
7 
8 
9 
60 

Mcfers. 

30.78 
61.55 
92.33 

123. IO 

153.88 
184.65 
215.43 
246.20 
276.98 

307,75 
338.53 
.99. 30 
400.08 
430.85 
461.63 
492.40 
523.18 
553.96 
584.73 

615.51 
646.28 

738.61 

800.16 

'861.71 
892.48 

954.03 
984.81 

I 015.59 
I 046.36 
I 077.14 
I 107.91 
I 138.69 
I 169.46 
I 200.24 

I 231.01 
I 261.79 
I 292.56 
I 323.34 
1354.11 
1384.89 
I 415.66 
1 446.44 
I 477.21 
1 507.99 

I 538.77 
I569.54 

677.06 
707.83 

769.38 

830.93 

923.26 

I 600.32 
I 631.09 
I 661.87 
I 692.64 
I 723.43 
I 7  4.19 

I 815.74 
I 846.52 

I 7  5 4.97 

Meters. 
1846.39 

39 
* 40 
* 40 
41 

1846.41 
a41 
* 42 
.42 
.43 

1846.43 
.44 
.44 
e 4 4  

* 45 
1846.45 

.46 
46 
47 

* 47 

1846.47 
f 4 8  
.48 
.49 
.49 

1846.50 
50  
5 1  

* 51  
51  

1846.52 
a 5 2  
-53 
53 

* 54 
1846.54 

a54 
. 5 5  

55  
56 

I 846.56 
* 57 
e 5 7  
. 5 8  
a58 

1846.58 
* 59 
* 59 
.60 
.60 

1846.61 
.61 
.61 
.62 

. .62 
1846.63 

* 63 
64 

* 64 
* 65 

1846.65 , 

Sums of minutes for middlt 
latitude. 

/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

' 5  
6 
7 
8 
9 

20 
I 
2 

3 
4 

22 
' b  

9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

7 
8 
9 

50 

3 
4 

I 
2 

! 
9 

60 

Meters. 

I 846.4 
3 692.8 
5 539.2 
7 385.6 
9 232. o 

I I 078.4 
12 9%. 8 
I4 771.2 
16 617.7 

18 464. I 
20 310.5 

24 003.4 
25 849.9 
27 696.3 
29 542.8 
31 389.2 
33 235.7 
35 082.2 

36 928.6 
38 775. I 
40 621.6 
42 468. I 
44 314.6 
46 161. I 
48 007.6 
49 854. I 
5 1  700.6 
53 547.1 

55  393.6 
57 240.1 
59 086.7 
60 933.2 
62 779.7 
64 626.2 
66 472.8 
68 3'9.3 
70 165.9 
72 012.4 

73 859.0 
75 705.6 
77 552. I 
79 398.7 
81 245.3 
83 091.9 

22 157.0 

2 ;a;: 04 
88 631.6 
90 478.2 

92 324,8 
94 I7J. 4 
96 018.1 
97 864.7 
99 711.3 

101 557.9 
103 404.6 
105 251.2 
107 097.8 
108 944. s 
I 1 0  791. I 

Latitude ~6~-Co-ordidates of curvature. 

MCtCrS. 

. I 668.7 
3 337.3 
5 006.0 
6 674.6 
8 343.3 
IO 011. g 
11 680.6 
I3 349.2 
IS 017.9 

16 686.6 
25 029.8 
33 373. I 
41 716.4 
50 059.6 
58 402.9 
66 746. I 
75 089.2 
83 432.4 
91 775.5 

I 0 0  118.5 
108 461.5 
116804.6 
125 147.5. 
'33 490.4 
141 833. z 
150 176.0 
158 18.7 
166 561.3 
'75 203.9 

183 46.4 
191 k 8 . 9  
200 231 
300 332 
400 416 
500  476 
6oq 506 

900 364 
E 2; 

I ow 218 
I 10001s 
I '99 747 
I 299 409 
I 398 994 
I 498 498 
I 597 914 
I 697 237 

' 95 578 

. I994 585 
2 093 475 = 192 243 
2 2 o 882 

2 487 753 
2 585 973 

2 781 953 * 879 702 
2 977 281 

I g96460 

2 3  B 9387 

2 684 042 

Y 

Mefers. 

0. I 
0.4 
I. 0 

1.7 
2.7 
3.8 
5 . 2  
6.8 
8.6 

IO. 6 
23.9 
42.6 
66.5 
95.8 

130.3 
170.2 
215.4 
266. o 
321.8 

383.0 
449.5 
521.3 
598.4 
680. g 
768.7 
861.7 
960.2 

I 063.9 
I 172.9 

I 287.3 
I 407. o 
1532 
3 447 
6 128 

9 574 
'3 786 
18 763 
24 505 
31 O I I  

38 282 
46 316 
55  114 
64 675 
74 998 
86 082 

97 928 
110 534 

I 3  023 

152 905 
168 544 
1849 9 

219 993 
238 650 
258 061 
278 222 

320 7 
343 I97 

'2$899 

202 oig 

299 1g 

18764-No. 5-9 
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Lat. 

0 1  

27 0 

27 0 

27 I1 
I 
I 
I 
Id 

27 I 

I1 

11 
I '  

I' 

27 
2 
2: 

2I 
2: 

27 2! 
2t 

2i 
2l 
2: 

27 3' 
31 
35 
3: 
34 

27 35 
3t 
37 
38 
3s 

27 40 
41 
42 
43 
44 

UNITED BTATBS COA8T AND GEODETIC SURVEY. 

- 
1" 

.- 
- 

a// 
- 

55.11 . 1: . I:  . I: . I1 

55. I( 
e o !  . ol . 01 . 0; 

' .O! 

. 0; 
55.0:  

5. oc 
4.9s 

54.98 
92 
96 

* 9f 
* 95 

54.94 
e93 
* 92 
* 92 
' 9' 

54. gc 
* 89 
.88 
-87 
.86 

54.86 
* 85 
84 

* 83 

55.  

. 0 1  . 0 1  

.%I 

.o( 

.82 

j4.81 
.& 
* 79 
-79 
* 78 

i4- 77 
.76 
75 
75 
74 

i4.73 
* 72 
71 
71 
70 

i4.69 
.6S 
* 67 
* 67 

4.65 
.66 

82.7 
* 7' 
.6  
. 6  
. 6  

82.6 
.6  
.6  
.6  
.6 

82.51 
* 5' 
* 5  
. 5  
- 5  

82.5. 
. 5 .  
e 5  

* 4' 
.41 

82.4: 
4' 

.e 
* 4: 
.4: 

62. 41 
3: 
3) 
3; 

* 3t 

52. 34 
* 3: 
.3: 
31 

.2s 

32.28 
.2; 
. 2 t  
24 

.2? 

52.22 
.2I 
.2c . I8  

'7 
12. 16 

* '5 
'3 

*. I2 . I1 

12. 10 
.08 
* 07 
.06 
* 0.5 

'2.03 
.02 . 01 

2.00 
I. 98 
1.97 

I IO. 2s 

* 27 
. 2 t  
.24 
. 2 2  

110.21 
' 5  

.I7 
15 

* 14 

110. I2 . IC 
*og 
.08 
.06 

I IO. 04 
.03 

og. 99 
-98 

13 .96  
* 94 
.93 
-91 
89 

log. 88 
.86 
84 

- 8 2  
.8r 

'03.79 
.77 
* 76 
* 74 
* 73 

'03. 71 
* 69 
.68 
.66 
* 65 

og. 63 
.61 
.60 
* 58 
a56 

og. 55 
53 

* 5 1  
* 49 
.48 

09.46 
-44 
43 

* 41 
* 39 

09-38 
36 
34 

* 32 - 31 
9 - 2 9  

10.01 

Latitude 2 7 O  to 28O-Arcs of the parallel in metcrs. 
- 

b'/ 

- 
137.8( 

.81 

.8: 

.& 
71 

137.7' - 7: 
.7:  
.6! 
.6: 

.6. . 6; 
55 

.5 ;  
137.5! 

* 5: 

* 45 
.4; 

137.4: 
* 4: 
.41 
* 35 
* 31 

137.34 
32 

.2 t  

'37.24 

. I8  

.16 
'37. (3 

.og 
- 0 7  
.OS 

137.03 
7.01 
6-99 

97 
* 95 

136.93 
.9I 
89 

* 87 
* 85 

'37.61 

: 2 

. 2 2  

. 2c  

. l I  

136.83 
.81 
' 79 
77 
75 

136.72 
* 70 
.68 
.66 
* 64 

36.62 
- 

- 

6/' 

- 
165.4: 

* 41 
* 31 
* 3! 
3: 

165.31 
.2t  
.2t . 2: 

165. it 
. It . 1: 
. ol 

165. d 
04 

5.01 

4.95 
* 9t 

164.94 
* 91 
85 

.86 
* 84 

164.81 
* 79 
* 76 
* 74 
9 71 

164.69 
67 

* 64 
.62 
* 59 

164.57 
. -54 

* 52 
.49 
.47 

164.44 - 42 
e39 
* 37 
* 34 

164.32 
* 29 
* 27 
* 24 

164. rg 
17 

* 14 

.og 
64.07 
. .04 
4.02 
3.99 

* 96 
63.94 

.21 

. I1 

. 2 2  

. I2 

- 

- 
1" 
- 

'93. oc 
2.97 

94 
* 9' 
.8E 

192.86 
.8: 
.8c 
* 71 
.74  

192.71 
.6E 
65 
63 
.6c 

192.57 
. 5 4  

45 
.46 

192.43 
.4c 
37 

.34 
31 

192.29 
.26 
* 23 

* 17 

192.14 

.08 

.os 

192.00 
1.97 
.94 . . 9 I  
.88 

rgi. 85 
. 8 2  
' 79 
.76 - 73 

191.71 
.68 
* 65 
.62 
59 

9'. 56 
* 53 
* 5 0  
-47 
.44 

91.41 
* 38 
.35 
-32 
* 29 

91.26 

.20 

. I 1  

. .02 

220.5: 

* 5 1  

. 5' 

.4: 

.e 
220.4( 

.3: 

. 34 

. 3  . 2: 

220.2' 
. 2  

. Id 

. I .  

. 11 

220.01 
. 0: 

20.0: 

19.92 
.9! 

213.9: 
.8 !  
.8! 
.8: 
. 75 

219*7! 
.7: 
.65 

4 6f 
.6i 

219.5: 
. 5 (  
.5 '  
* 45 
.4f 

219.42 
* 35 
.3t  
-33 

29 

219.26 
.23 
* 19 . 16 . I 2  

219. og 
.06 

9.02 
8.99 

95 

218.92 
89 

* 85 
.82 
.79 

218.75 
. 7 2  
* 69 
.66 
.62 

~18. 59 

- 
9/' 

-- 

248. 11 

. 0; 
8.0: 
7.95 

247.9t . 9: 
.81 
.81 
.81 

. I( 

247. 7; 
.7: 
. 7' 
.6t 
.6: 

247. S! 
* 5 !  
.5:  
' 41 
* 45 

247.41 
.3i 
3: 
3c . 2t 

247.2: . I8  
I4 

* 07 

247.03 
6.99 
.96 

. I 1  

* 92 
.88 

246.84 
.8r 
e77 
73 

.70 

246.66 
.62 
* 59 

55 
5 1  

246.48 
-44 
40 

.33 

r46.29 
25 

. 1 8  

. I 4  
r46. IO 

.06 
6.02 
5.99 

95 
t45.91 

.36 

. 2 1  

1' 

1654. : 
4. 1 

3.: 
3. : 

1653.1 
2.2 
2. t 
2. : 

1651. 1 
1 . t  
I.: 

0. f 
1650. t 

0.4 
50. I 
49- s 
9.6 

I 649.4 
9. I 
8.5 
8. C 
8.4 

1648. I 
7.9 
7.6 
7.4 
7. 1 

1646. g 
6.7 
6.4 
6.2 
5.9 

1645. 7 
5.4 
5 . 2  
4.9 
4.7 

1644.4 
4.2 
3.9 
3.7 
3 .4  

1643.2 
2.9 
2.7 
2.4 

1641.9 
1.7 
1.4 

0.9 
1640.7 

0.4 
40. 2 
39.9 
9.6 

1639.4 

3.8 

2.1 

I. I 

2 . 2  

I.  2 

3308.6 
8. I 
7.6 
7. 1 

. 6.6 

3306. I 
5.6 
5 . 1  
4.7 
4. 2 

3303.7 
3.2 
2.7 

1 . 7  

0. 7 
300.2 
299.7 
9. 2 

3238.7 
8. 2 

7.7 
7.3 
6 .8  

3296.3 
5 . 8  
5.3 
4.8 
4.3 

3293.8 
3.3 
2 . 8  
2 . 3  
I .  8 

329'. 3 
0 .8  

90.3 
89.8 
9.3 

3288.8 
8.3 
7.8 
7.3 
6.8 

3286.3 
5.8 
5.3 
4.8 
4.3 

3283.8 

2.3 
I. 8 

3281.3 
0 . 8  

80.3 
79.8 

2 . 2  

3301. 2 

:: d 

9.3 
3278.8 

8' 

4962.8 

1.4 
60.6 
59.9 

4959.2 
8.5 
7.7 
6.9 
6.2 

49555 
4.8 
4.0 
3.3 
2 . 5  

2. I 

495'. 8 

50.3 
49.6 
8.8 

4948. i 
7.4 
6. 6 
5 . 9  
5. I 

4944.4 
3.7 
2.9 

1.4 

4940.7 
40. o 
39.2 
8.5 
7.7 

4937.0 
6.2 
5.5  
4.7 
4.0 

4933.2 
2.5 
1.7 

30.2 
4929.5 

8.7 
8.0 
7. 2 
6.5 

4925.7 
5 . 0  
4.2 
3.5 
2.7 

4922.0 

, 20.5 

19- 7 
8.9 

4918.2 

1.1  

2.2 

I. 0 

1.2  

4' 

6617. I 
6. I 
5. I 
4.2 
3.2 

6612.2 
I. 2 

IO. 2 

09.3 
8.3 

6607.3 
6.3 
5.3 
4.4 
3.4 

6602.4 
1.4 

600.4 
599.5 

8.5 

6597.5 
6.5 
5.5 
4.5 
3.5 

6592.5 
1.5 

90.5 
89.6 
8.6 

6587.6 
6.6 
5.6 
4.6 
3.6 

6582.6 
I .  6 

80.6 
79.6 
8.6 

6572: 6" 
5.6 
4.6 
3.6 

6572.6 
I. 6 

70.6 
69.6 
8.6 

6567.6 
6.6 
5.6 
4-6 
3.6 

6562.6 
I. 6 

60.6 

2 
6557.6 

8271.1 
70. : 
68.5 

6. 
7. i 

8265. : 
. 4.1 
2. .! 
I. t 

60.1 

8259. : 
7. ! 
6. ; 
5.! 
4. : 

8253. c 
I. 1 
50. t 
49. : 

8. 1 

8246.5 
5. t 
4.4 
3. : 
1. s 

8240. ; 
39: 4 

8.2 
7. c 
5.5 

8234.: 
3. I 

30. E 
29.5 

8228.3 
7. c 
5 .8 
4.5 
3.3 

8222. I 
20.8 
19.6 
8.3 
7. I 

8215.8 
4.6 
3.3 

IO. 8 

8209.6 
8.3 
7.0 
5.8  
4.5 

8203.3 

200.7 
199.5 

8. 2 
8197. o 

2. c 

2. I 

2.0 
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Lat. 

O I  

27 00 
I 
2 

3 
4 

27 05 
6 

- 7  
8 
9 

27 IO 
I 1  
I2 
13 
14 

27 15 
16 
17 
18 
I9 

27 20 
21 
22 
23 
24 

27 25 
26 

. 27 
28 
29 

27 30 
3' 
32 
33 
34 

27 35 
36 
37 
38 
39 

27 40 
41 
42 
43 
44 

27 45 
46 
47 
48 
49 

27 50 
5 1  
52 
53 
54 

27 55 
56 
57 
58 

27 

Jalue of 111 

Meters. 
30.777 

8 
8 
8 
8 

8 
8 
8 
8 

30.778 

30.778 
8 
8 
8 
9 

30.779 
9 
9 

. 9  
9 

30.779 
9 
9 
9 
9 

30.779 
9 

* 2  
0 

30.780 
0 
0 
0 
0 

30.780 
0 
0 
0 
0 

30.780 
I 
I 
I 
1 

30.781 
I 
I 
I 
I 

30.781 
I 
I 
I 
2 

30.782 
2 
2 
2 
2 

30.782 

Latitude 2 7 O  to 28°-Meridional arcs. 

Sums of seconds for middle 
latitude. arue oI I ,  

- 
/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9. 

10 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
G 
7 
8 
3 

50 

1 3  
4 

I 
2 

52 

2 
7 
8 

- 

Meters. 

30.78 
61.56 
92.34 

123.12 

3;: % 
215.46 
246.24 
277.02 

307.80 
338.58 
369.36 
400. I4 
430.92 
461.70 
492.48 
523.26 
554.04 
584.81 

61s. 59 
646.37 
677.15 
707.93 
738.7 1 

769.49 
800.27 
831.05 

I 861.83 
892.61 

923.39 
954.17 
984.95 

I 015.73 
I 046.51 
I 077.29 
I 108.07 
I 138.85 
I 169.63 
I 200.41 

I 231.19 
I 261.07 
1292.j5 ~ 

1 323.53 
1 354.31 
1385.09 
I 415.87 
1446.65 
1477.43 
I 508.21 

I 538.99 
1569.77 
I 600.55 
I 631.33 
I 662.11 
I 692.88 
I 723.66 
1754.44 
I 785.22 
I 816.06 
I 846.78 

1292.j5 ~ 

1 323.53 
1 354.31 
1385.09 
I 415.87 
1446.65 
1477.43 
I 508.21 

I 538.99 
1569.77 
I 600.55 
I 631.33 
I 662.11 
I 692.88 
I 723.66 
1754.44 
I 785.22 
I 816.00 
I 846.78 

M C h .  
1846.65 

.66 
-67 

1846.67 
.68 
.68 
69 

a 6 9  

1846.69 
* 70 
* 70 
* 71 
* 71 

1846.72 
. . 7 2  

73 
' 73 
* 73 

1846.74 
.74 

75 
75 

* 76 
1S46.76 

* 77 
77 - 77 
78 

1846.78 
79 

* 79 
.80 
.80 

1846.81 
9 81 
.81 
.82 
.82 

I 846.83 
83 

.% 
* 84 
' 85 

22 

1846.85 
.86 
-86 
.86 
87 

1846.87 
.88 
.88 
* 89 
* 89 

1846. go 
-90 
* 90 
* 9' 
* 91 

1846.92 

3ums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

' 5  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

,35 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

55. 
6 
7 
8 
9 
60 

I 
2 

I 
2 

MClrr. 

I 846.7 

5 540.0 
7 386.6 
9 233.3 

11 080.0 
12 926.7 
14 773.3 
16 620. o 

18 466.7 
20 313.4 
22 160. I 

'24 006.8 
25 853.5 
27 700.2 
29 547.0 
31 393.7 
33 240.4 
35 087.2 

3 693.3 

42 474.1 
44 320.9 
46 167.6 
48 014.4 
49 861.2 
51 707.9 
53 554.7 

55  401.5 
57 248.3 
59 og5.I 
60 941.9 
62 788.7 

64 635.5 
66 482.3 
68 329. I . 
70 175.9 
72 022.7 

73 869.6 
75 716.4 
77 563.2 
79 410. I 
81 256.9 
83 103.7 
84 950.6 
86 797.5 
88 644.3 
90 491.2 

92 3j8' I 
941 4.9 
96 031.8 
97 878.7 
99 725.6 
IO1 572.5 
103 419.4 
105 266.3 
107 113.2 

I IO 807.0 
1 0 s  960. I 

-.-- 

Latitude 27°-Co-ordinates of curvature. 

Longitude. 

~~~ 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

' 5  

25 
30 

0 35 
40 
45 
50 
55  

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55  

3 0 0  
4 0 0  
5 0 0  
G o o  
7 0 0  
8 00' 
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 00' 

10 00 
I X  00 
I2 00 
13 00 
14 00 
15 00 
16 00 
17 00 
I8 00 
'9 00 

20 00 
21 00 
22 00 

23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 
29 
30 00 

X 

Mefm. 

1 654.3 
3 308.5 
4 962.8 
6 617. I 

9 925.7 
11 579.9 
13 234.2 
14 888.5 

24 814. I 
33 085. j 
41 356.9 
49 628.2 
57 899.5 
66 17od 
74 442. I 
82 713.3 
90 984.5 

99 255.7 
107 526.8 
115 797.9 
I 24 068.9 
132 339.9 
140 610.8 
148 881.6 
'57 152.3 
165 423. I 
173 693.7 

181 964.3 
Igo 234.7 
198 505 
297 742 - 
396 960 
496 I54 
595 316 
694 440 
793 522 
892 554 

991 529 
1090442 
I 189 287 

1 386 746 

1583 57 

1 780 570 

8 271.4 

16 542.8 

I 288 057 

1 485 j48 

I 976 826 

I 682 267 

I 878 762 

20747 6 
2 172 606 
2 270 289 
2 367 830 
2 465 222 

2 562 459 
2 659 535 
2 756 445 
2 853 181 
2 949 739 

Y 

M C h .  

0. I 

I .  0 
0.4 

1.7 
2.7 ,  
3.9 
5.4 
7.0 
8.8 

IO. g 

6 * 3  
98.3 

'33.8 
174.8 

2 j3. I 
330- 4 

393.2 
461.5 
535.2 
614.4 
699.1 
789.2 
884.8 
985.8 , 

I w2.3 
1 204.3 

I 321.7 
I 444.6 
1 573 
3 539 
6 291 
9 829 

14 I54 
19 264 
25 159 
31 839 

39 303 
47 551 

66 39 
76 995 
88 374 

100 534 
113 474 
127 193 
141 690 

156 966 
I73 018 
189 84s 
207 447 
225 823 
244 970 
264 889 
285 577 
307 035 
329 259 
352 249 

;: ; 

121.2 

56 58g 
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- 
Lat. 

- 
o /  

28 a 
1 

1 

28 o! 
t 

i 
$ 

28 I( 
. I1 

I: 

I 4  
1: 

28 I! 
I t  
1: 
12 

I! 

s x  
21 
2: 
2: 

24 
28 2: 

2L 
2i 
2t 

25 

28 3' 
3' 
35 
3: 
34 

28 35 
3t 
3; 
38 
3s 

28 4c 
41 
41 
43 
44 

28 45 
46 
47 
48 
49 

28 sa 
51 
52 
53 
54 

28 55 
56 
57 
58 
59 

28 60 
-- 

27.32 
* 32 
* 3' 
31 

* 30 
27.30 

* 30 
* 29 
' 29 
.28 

27.28 
.28 
. 2 7  
* 27 
.26 

27.26 
.26 
' 25 
* 25 
* 34 

27.24 
.24 - 23 
* 23 

27.22 

.22  

.22 

. 2 I  

. P I  

.20 

27.20 

* 19 
' 19 
. I 9  
.18 

27.18 
* '7 
. I 7  
.16 
.16 

27.15 
* 15 
* I4  
. I 4  
* I3 

27-13  
* I3  . I 2  
- 1 2  . I1 

27. I I  
1 I 1  . IO . IO 
.og 

27. og 
.09 
.08 
.08 
- 0 7  

t7.07 
- 

54.65 
* 64 
63 

.62 

.61 
5 4 . b  

.6a 
* 59 
58 
57 

54-56 
* 55 - 54 
* 54 
* 53 

54- 52 
.SI 
* 50 
* 50 
* 49 

54.48 
47 

.46 
* 45 
e 4 4  

54.44 
-43 
.42 
* 41 
e40 

54.39 
-38 
* 37 
37 

.36 
54.35 

34 
33 

* 33 
* 32 

54.31 
* 30 
* 29 
* 28 
27 

54.27 
.26 
.25 
.zq 
* 23 

j4. 22 

f '9 
. 1 8  

;4. 18 
* 17 
.16 
* 1.5 
. I 4  

;4. 13 

. 2 I  

.20 

- 

81.97 
96 

.94 
* 93 
-92 

81.91 
89 

.88 

.87 

.86 

81.84 

.82 

.& 
-79 

81.78 
.77 
* 75 
* 74 
73 

81.72 
70 
.69 
.68 - 67 

81.65 - 64 
.63 
.61 
.60 

81.59 
.58  
.56 
f 55 
54 

83.52 
- 5 1  
* 50 
* 49 
* 47 

81.46 
* 45 
e43 
.42 
41 

81.40 
* 38 
* 37 
-36 
* 34 

81-33 
* 32 
* 30 
.29 
.28 

51.27 
* 25 
-24 
* 23 

31.20 

* 83 

. 2 1  

- 

Iog.29 
27 

.26 
24 

log. 21 

19 
* I 7  
15 
14 

109. I2 

*og 
-07 
* 05 

Jog. 04 

9.00 
8.98 
'. 97 

108.95 
93 

* 92 
-90 
.88 

108.87 
85 
83 

.81 

.80 

108.78 
.76 
75 

* 73 
* 71 

108.70 
.68 
.66 
* 64 
* 63 

108.61 
* 59 
* 58 
a56 
-54 

10% 53 
. S I  
.49 
* 47 
.46 

108.44 
.42 
41 

* 39 
* 37 

ro8.36 
* 34 
32 

.30 
* 29 

108.27 

.22  

. IO 

.02 

Latitude 2 8 O  to zgO-Arcs of the parallel in meters. 

136.62 
.60 
.58 
e56 
54 

136.51 
* 49 
* 47 
* 45 
* 43 

136.41 
* 39 
* 37 
* 34 
* 32 

136.30 
. 2 8  
.26 
* 23 

136.19 
* I7 

15 
* 13 

136.08 
.06 
-04 

6.00 

. 2 I  

. I 1  

.02 

135.98 
.96 
.94 
* 92 
a 9 0  

' 3 5 . 3  

.83 

.SI 

.79 

135. 77 
75 
73 

* 70 
.68 

135.66 
64 

.62 
e59 
* 57 

'35.55 
* 53 
51 

.48 
* 46 

(35.44 
.41 
.40 
* 37 
* 35 

35.33 

163.94 
* 91 
.89 
.86 
.84 

163.81 
.79 
76 
74 

* 71 

163.69 
.66 
* 64 
.61 
59 

163.56 
'a53 
51 

.48 

.46 

163.43 

* 38 
* 36 
33 

i63.30 
.28  
* 25 
23 

163.18 
* '5 
* '3 

.08 
163.05 

3- 00 
2.97 

95 

162.92 
* 89 
* 87 
84 

.82 
162.79 

-76 
74 

- 7 1  
.69 

162.66 
* 64 
.61 
a 5 8  
e56 

162.53 
* 5 1  

. .48 
a45 
-43 

162.40 

41 

.20 

. IO 

.02 

- 

218.59 
.56 
f 52 
.49 
.45 

218.42 
.39 
.35 
* 32 
.28  

218.25 

. I S  

. I 5  

218.08 
.os 

8.01 
7.98 
-94  

217.91 
.88 
' 84 
. 8 1  
* 77 

217.74 
.7I  
67 

.64 

.60 

217.57 
.54 
.so 
.47 
.43 

.37 
' 33 
.30 
.26 

217.23 

. 16 

. '3 
*og 

217.06 
7.02 
6.99 

* 95 
.92 

216.88 

.81 

.74 
216.71 

.68 

.64 

.61 

.57 
rr6.54 

. 2 1  

. I 1  

217.40 

.20 

.85 

.78 

245.91 
.87 
* 83 
.80 
-76 

245.72 
.68 
.66 
.61 
* 57 

245.53 
49 

.45 

.42 

.38 
245.34 

* 30 
.26 
23 
'9 

245.15 

* 07 
* 03 

5.01 

244.96 
* 92 
.88 
84 

.80 

244.76 
* 72 
.68 
65 

.61 
244.57 

* 53 
* 49 
.46 
.42 

244.38 

. I 1  

34 
* 30 
.26 

244.18 
* '5 

07 
4.03 

243.99 
.95 
91 

.87 
83 

a76 
* 72 
.68 
.64 

243. Go 

.22  

. I 1  

243. 

- 

1639.4 
9. 1 
8.9 
8.6 
8.4 

1638. I 
7.9 
7.6 
7.4 
7.1 

1636. 9 
6.6 
6.4 
6. I 
5.9 

1635.6 
5.3 
5. I 
4.8 
4.6 

1634.3 

3.8 
3.6 
3.3 

1633. o 
2 . 8  
2 . 5  
2.3 

1631.8 
1 .5  
1.3 

0.8  
1630.5 

30. o 
29.7 
9.5 

1629.2 
8.9 
8.7 
8.4 
8.2 

1627. g 
7.6 
7.4 
7.1 
6.9 

1626.6 
6.4 
6. I 

5.8 
5.6 

1625.3 
5. I 
4.8 
4.5 
4.3 

1624. o 

4. I 

2 .0  

1.0 

0 . 2  

a/ 

3278.8 
8.3 
7.8 
7.3 
6.8  

3276.3 
5.8 
5: 3 
4.7 
4. 2 

3273.7 
3.2 
2. 7 

1 .7  

0 .7  
70. 2 
69. G 
9. I 

3268.6 
8. I 

7. I 
6.6 

3266. I 
5.6 
5.  I 
4.5 
4.0 

3263.5' 
3.0 
2 . 5  

1.5 
3261. o 

0 . 5  
60. o 
59.4 
8.9 

3258.4 
7.9 
7.4 
6.8 

2 . 2  

3271. 2 

7.6 

2 . 0  

6.3 
3255.8 

5.3 
4.8 
4- 2 
3. 7 

3253.2 
2.7 

I. 6 

3250.6 
50. I 
49.6 
9.0 
8. 5 

3248.0 

2.2  

I.  I 

8/ 

4918.2 
7.4 
6.7 
5 - 9  
5 . 2  

49'4.4 
3 . 6  
2.9 

1.4 

4910.6 
9 . 8  
9. I 
8.5 
7.6 

4906.8 
6.0 
5.3 
4.5 
3.8 

4903.0 

1.4 
900.7 

2. I 

2.2  

899.9 
4899. I 

8.3  
7.6 
6.8 
6. I 

4895.3 
4.5 
3.7 
3.0 

4891.4 
9 . 6  
89.9 
9. I 
8.4 

4887.6 
6.8 
6. o 
5.3 
4.5 

4883.7 
2.9 

1.4 
80.6 

3 . 2  

2. I 

4879.8 
9. I 
8 . 2  
7 .5  
6.7 

4875.9 
5 . 2  
4.3 
3.6 
2. s 

4872.0 

6557.6 
6.6 
5.6 
4.5 
3.5 

6552.5 
1.5 

50.5 
49.5 

8.5 

6547.5 
6.5 
5.4 
4.4 
3.4 

6542.4 
1.4 

40.3 
39.3 
8.3 

6537.3 
6.3 
5 . 2  
4.2 
3.2 

6532.2 

30. I 
29. I 
8. I 

6527. I 
6.0 
5 .0  
4.0 
2.9 

6521.9 
20. g 
'9.9 
8.8 
7 .8  

6516.8 
5.7 
4.7 
3.7 
2.6 

6511.6 
IO. 6 
09.5 
8.5 
7 .5  

6506.4 
5.4 
4.4 
3.3 
2.3 

6501.2 
sop. 2 

499.2 
8. I 
7. 1 

64313. I 

I .  2 

5/ 

8197. o 
5.7 
4.4 
3.2 
1.9 

8190.7 
89.4 
8. I 
F.9 
5.6 

8184.3 
3. I 
1.8 

80.5 
79.3 

8178.0 
6.7 
5.4 
4.2 
2.9 

8171.6 
70.3  
69. I 
7.8 
6.5 

8165.2 
3.9 
2.7 
1.4 
60. I 

8158.8 
7 .5  
6.3 
5.0 
3.7 

8152.4 
51. I 
49.8 
8.5 
7.3 

8146. o 
4.7 
3.4 

. 2. I 
40.8 

8.2 
8139.5 

6.9 
5.6 
4.4 

I. 8 
30.5 
29.2 
7.9 

8126.6 
5.3 
4.0 
2.7 
1.4 

8120. I 

8133. I 
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sums of seconds for middle 
latitude. 

Lnt. 

.- 
O I  

2 s  00 
I 
2 

3 
4 

28 05 
6 
7 
8 
9 

28 IO 
I 1. 
I 2  

I3 
14 

28 15 
16 
I7 
I8 
I9 

28 20 
' 21 

22 

23 
24 

28 25 
26 
27 
28 
29 

28 30 
31 
32 
33 
34 

28 35 
36 
37 
38 
39 

28 4c 
41 
42 
43 
44 

46 
47 
48 
49 

28 gc 
51 
5 2  
53 
54 

28 55 
56 
57 
58 
59 

28 60 

2s 4s 

of 'due of 111 

' Meters. 
30.782 

2 
2 
2 
2 

30.782 
2 
2 
3 
3 

30.783 
3 
3 
3 
3 

3 
3 

. 3  
3 

30.783 

30.783 
4 
4 
4 
4 

4 
4 
.4 
4 

30- 784 

30.784 
4 
4 
4 
5 

30.785 
5 
5 
5 
5 

30- 785 
5 
5 
5 
5 

30.185 

5 
6 
6 

30,786 
6 
6 
6 
6 

30.786 
6 
6 
6 
6 

30.787 

I /  

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 

. 2 '  

3 
4 

I5 
6 

i 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 

3 
4 

. I  
2 

4i 
7 
8 
9 

50 

e 3  
4 

I 
2 

7 
8 
9 

60 

Latitude to zgO-Mendional arcs. 

Meters. 

30.78 
61-57 
92.35 

123.14 
'53.92 

215.49 
246.27 
277.06 

307.84 
338.63 
369.41 
400.20 
430.98 
461.76 
492.55 
523.33 
554.12 
584.90 

615.69 
646.47 
677.25 
708.04 
738.82 
769.61 

39 
831.17 

,,861.96 
892.74 

923.53 
954.31 
985. IO 

I 015.88 
I 046.66 
1 077.45 
I 108.23 

I 169.80 
1200.59 

1231.37 
I 262.15 
1292.94 
1323.72 
1354.51 
1 385.29 
1416.08 
I 446.86 
1 477.64 
1508.43 

1539.21 

I 600.78 
1 631.57 
I 662.35 
1 693. I3 
1 723.92 
1 754.70 
1 785.49 
I 816.27 
1 847.06 

184.71 

I 139.02 

1570.00 

Mefers. 
1846.92 

.92 
93 
93 
94 

1846.94 
* 95 
95 

f 95 
* 96 

1846.96 
* 97 
e97 
* 98 
e98 

6-99 
~846 .  gg 

7. 00 
.00 
.00 

1847.01 . 01 
. 0 2  
.02 

03 
1847.03 

a 0 4  
.04 
*OS 
-05 

.06 

.06 

.o7 
a 0 7  

.08 
e09 
-09 

1847. IO 

1847.06 

1847.08 

. I O  

. I1  . I1 . I 1  . I 2  

1847. 12. 
* '3 - I3 
I4 
I4 

1847. I5 

.16 

. I7  

1847.17 

.18 
* I9 

: 2 

: :I  
1847. I9 

iums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 
5 
G 
7 
8 
9 

I O  
I 
2 

3 
4 

I 5  
7 
8 
9 

20 
1 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

4i 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 

60 

I 
2 

Meters. 

I 846.9 
3 693.8 
5 540.8 
7 387.7 
9 234.6 

11 081.6 
I2 928.5 
14 775.5 
16 622.5 

18 469.4 
20 316.4 
22 163.3 
24 O I O : ~  
25 857.3 
27 704.3 ' 

29 55; .  3 
31 398.3 
33 245e.3 
35 092.3 

36 939.3 
38 786.3 

44 327.4 
46 174.4 
48 021.4 
49 868.5 
51 715.5 
53 562.5 

55 409.6 
57 256.7 
59 103.7 
60 950.8 
62 797.9 
64 644.9 
66 492. o 
68 3 9. I 
70 1i6.2 
72 033.3 

73 880.4 
75 727.5 
77 574.6 
79 421.7 
81 268.8 
83 115.9 
84 963.1 
86 810.2 
88 657.3 
90 504.5 

92 351.6 
94 198.8 
96 045.9 
97 893.1 
99 740.2 

IO1  587.4 
103 434.6 
105 281.8 
107 128.9 
108 976. I 
I I O  823.3 

Latitude 28°P--ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

I 0 0  

10 

20 

2 0 0  

I O  00 
I1 00 
I2 00 
I3 00 
I4 00 

15 00 
16 00 
I7  00 
I 8  00 
I9 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Metws. 

1639.4 
3 278.8 
4 918.2 
6 557. 

9 836.4 
11 475.7 
13 115. I 

I4 754.5 

16 393.9 
24 590.9 
32 787.9 
40 984.8 
49 181.7 
57 378.6 
65 575.5 
73 772.4 
81 969.2 
90 165- 9 

98 362.6 
106 559.3 
114 756. o 
I22 952.5 
131 149.0 
I39 345.5 
I47 541.9 
I55 738.2 
163 934.5 
172 130.7 

180 326.8 
188 522.8 

8 197.0 

196 719 
295 062 
393 385 

589 945 

786 347 
sa4 472 

982 537 
1 080 537 
I 178 464 
I 276 312 
I 374 075 
I 471 745 

1 764 I35 
I 861 371 

1 958481 
2 055 460 
2 152 302 
2 248 998 
2 345 544 
2 441 932 
2 538 156 
2 634 210 
2 730 087 
2 825 779 
2 921 284 

491 682 

688 168 

; 22 ;3 

Y 

0. I 

. I . O  
0.4 

1.8 

2.8 
4.0 
5 . 5  
7.2  
9. 1 

11.2 
25.2 
44.8 
70. o 

100.7 
'37.1 
179.1 
226.7 
279.8 
338.6 

403.0 
472.9 
548.5 
629.6 
716.4 
808.7 

1 906.7 010.2 

1119.4 
I 234. I 

1354.4 
1480.4 
I 612 
3 627 
6 447 

10 073 
14 505 
19 741 
25 782 
32 627 

40 276 
48 728 

6 040 
78 899 
90 558 

53 983 

130 37' 

160 875 

103 017 
I 16 275 

I45 1 5 

177 2 0 
194 518 

231 374 
250 988 
271 391 
292 582 
314 559 
337 321 
360 866 

212 550 
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-- -c 

Lat. 

o /  

29 00 
I 
2 

3 
4 

29 05 
6 
7 
8 
9 

29 IO 

'3 
I4  

29 15 
16 
17 
18 
19 

29 20 

23 
24 

29 25 
26 

I1 
I2 

21 
22 

2 
29 

29 30 
3' 

. 32 
33 
34 

29 35 
36 
37 
38 
39 

29 40 
41 
42 
43 
44 

"9 45 
46 
47 
48 
49 

29 50 
51 
52 
53 
54 

29 55 
56 
57 

1" 
- 

27- 07  
-06 
.06 
.06 
05 

27.05 
.04 
.04 
03 
03 

27.02 
.02 . 01 . 01 
.OO 

27.00 
7 - 0 0  
6.99 

.99 
-98 

26.98 
e98 - 97 
97 

e96 
26.96 

96 
* 95 
95 - 94 

26.94 
* 93 - 93 - 92 
* 92 

26.91 
-91  
a 9 0  
a 9 0  
-90 

26.8g 
89 
.88 
.88 
87 

26.87 
' 87 
.86 
.86 
85 

26.85 
84 

* 84 
* 83 
83 

26.82 
.82 
.82 
.81 
.81  

26.80 
- 

a// 
- 

54-13 . I2 
. I1 
.1I  . IO 

54. og 
.08 
* 07 
* 07 
.06 

54 05 
-04 
.03 
.02 . 01 

54-00 
4-00 
3.99 

98 
* 97 

53.96 
* 95 
e94 
93 

* 92 
53.9' 

91 
-90 
* 89 
.88 

53: ;; 
85 

* 84 
* 83 

53.83 
.82 
.81 
.& 
' 79 

53.78 
* 77 
* 76 
* 75 
75 

53.74 
' 73 
* 72 
.7' 
* 70 

53.69 
.68 
* 67 
* 67 
.66 

53.65 
64 

* 63 
.62 
.61 

53.60 - 

8// 

- 
61.20 

* '9 
* 17 
.16 
* 15 

51.13 . I 2  
. I 1  
. IO 
.08  

BI. 07 
.06 
.04 
.03 
.02 

81.00 
0.99 

* 98 
.97 
* 95 

80.94 
* 93 
.9' 
.90 
.89 

80.87 
.86 
* 85 
83 

.82 

80.81 
79 

.78 
77 
75 

80.74 
- 73 
. 7 I  
.70 
.69 

80.67 
.66 
.65 
* 63 
.62 

80.61 
* 59 
* 58 
57 

* 55 

80.54 
53 
5' 

* 50 
* 49 

80.47 
.46 
-45 
43 
42 

80.41 
- 

a// 

108.27 
.25  
* 23 
.22  
. 2 0  

108.18 
.16 
. I 4  
. I 3  . I 1  

108. og 
e 0 7  . ob 
-04  

108.00 
7.99 

97 
f 95 
94 

107.92 
.90 
.88 
87 
85 

.02 

107.83 
.81 
' 79 
.78 
76 

107.74 
72 

e 7 1  
* 69 
* 67 

107.66 
.64 
.62 
.60 
e59 

107- 57 
- 5 5  
.53 
* 51 
50 

107.48 
* 46 
e 4 4  
.43 
- 4 '  

107.39 
37 
35 

* 34 
32 

107.30 
.28 
.26 
' 25 
* 23 

107.21 

Latitude 29O to 3oo-arcs of the parallel in meters. 

5/ /  

135.33 
a31 
.29 
* 27 
* 25 

135.22 
.20 . 18 
. 16 

14 

135. I2  
. I O  

. .08 
05 
03 

4.99 
.97 
94 

.92 

134.90 
.88 
* 85 
* 83 
.81  

134.79 
* 77 
' 75 
* 72 - 70 

134.68 
.66 
* 64 
.61 
.59 

134: 57 
. 5 5  

53 
50 

.48 

134.46 

135.01 

.44 

.41 
* 39 
37 

134.35 - 33 
31 

.28  
-26 

134.24 

I9 
' 17 
* 15 

.21 

134. I 2  . I O  
- 0 8  
.06 
* 03 

134.01 
- 

6" 

162.40 

.35 

.32 

.30 
162.27 

.24 

* '9 
* '7 

162.14 

.09 

.06 
* 03 

162.01 
I. 98 
.96 
93 
90 

161.88 

. 8 2  

.80 
* 77 

161.75 
* 72 
69 

e67 
.64 

161.61 
* 59 
* 56 
* 53 
* 51 

161.48 
.45 
43 

.40 
,37 

161.35 
* 32 
* 29 
27 
24 

I G I .  21 

, .38 

. 2 2  

. I 1  

* 85 

: 2 
I3 . I1  

161.08 
.os 
* 03 

0.97 

92 

1.00 

160.95 

* 89 
-87 
84 

160.81 

v/ 

189.47 
.44 
.41 
* 38 
* 35 

189.31 
. 2 8  
.25 

* '9 

189.16 
* 13 

.07  
eo4 

189.01 
8.98 
.95 
.92 
* 89 

188.86 
.83 
.80 
. 7 7  
.74 

188.70 
* 67 
64 

.61 
* 58 

188.55 - 52 
49 

* 46 
.43 

188.39 
.36 
* 33 
.30 
' 27 

.22  

. I O  

188. 
.21 
. 18 
15 

188.08 
' 0s 

8.02 
7.99 - 96 

187.93 
a 9 0  
* 87 
.84 
.81  

187.77 
74 

* 71 
.68 

187.62 

. I 2  

* 65 

- 

- 

6"/ 
- 

216.54 
.so 
.47 
. 4.3 
.40 

r16.36 
.3s  

: f96 
. 2 2  

216. 19 
. ' 5  

.08  

. 0 5  
216.01 

5.98 
.94 
.91 
* 87 

215.84 
.80 
. 7 7  
* 73 
. 7 0  

21s. 66 
.62 
59 
55 

. 5 2  

' 45 
41 

* 38 
* 34 

215.31 
. 27  
* 24 . 2c 

'7 

215. 13 . IC 
.d 
5.02 
4.95 

214.95 
' 92 
.88 
.85 
.81 

214.7E 
74 

* 7c 
. .67 

- 63 
214.6~ 

.56 
* 53 
* 4s 
45 

214.42 

. I2 

215.48 

- 

!v/ 
- 
243.60 

.56 
* 52 
, 48  
.44 

243.40 
.37 
.33 
' 29 
. 2 5  

243.21 
. I 7  
* '3 
.09 
* 05 

2-97 
+ 93 
*90 
I 86 

242.82 
' 78 
* 74 
* 70  
.66 

242.62 
* 58 
* 54 
* 50 
.46 

242.42 
* 38 
.34 
30 
.26 

242.22 

* 14 . io 
. 06  

242.02 

' 94 
.gc 
.86 

241.82 

' 74 
* 70 
-66 

241. 62 
.58 
* 54 
' 50 
.46 

241.42 
' 38 
* 34 
' 30 
.26 

241.22 

243.02 

. la  

1.98 

.78 

1' 

1624. o 
3.8 
3.5 
3.2 
3.0 

1622.7 
2.4 

1.9 
1.7 

1621.4 

0 . 3  
0 . 6  
0. 3 

16ro. I 

2. 2 

I. I 

19.8 
'I. 6 
9.3 
9.0 

1618.8 
8.5 
8 . 2  
8.0 
7 . 7  

1617.5 
7 . 2  
6.9 
6.7 
6.4 

1616. I 
5 .9  
5.6 
5 .3 
5. I 

1614.8 
4.5 
4.3 
4.0 
3.7 

1613.5 
3.2 
2.9 
2.7 
2.4 

I G I Z .  I 
1.9 
I. 6 
1.3 

1610.8 
0.5 
0.3 

09.7 
1609.5 

9.2 
8.9 
8.7 
8 . 4  

1.1 

IO. 0 

1608. I 

2' 

3248.0 
7. 5 
7 . 0  
6.4 
5.9 

3245.4 
4.9 
4.4 
3, 8 
3. 3 

3242. 8 
2. 3 
I .  8 

.o. 7 
8240. 2 

9. 1 
8. 6 
s. I 

I .  a 

39.6 

3237.6 
7.0 
6. 5 
6. o 
5.4 

3234.9 
4.4 
3.8 
3.3 
2 . 8  

3232.3 
I .  8 

0. 7 
30.2 

3229.6 
9. I 
8.6 
8.0 
7.5 

3227. o 
6.4 
5.9 
5.4 
4.8 

3224.3 
3.8 
3.2 
2.7 

3221.6 

0.6 

19.5 
j219. o 

8.4 
7.9 
7.4 
6.8 

3216.3 

1 .2  

2 . 2  

I .  I 

20.0 

4872. o 

69.7 
8 .9  

4868. I 
7.3 
6. 5 
5.8 
5 .0  

4864.2 
3.4 
2.6 
1.9 

4860.3 
59.5 
8. 7 
7.9 
7. I 

4856.3 
5 . 5  
4.7 
4.0 
3.2 

4852.4 
1 . 6  
0. e 
50. c 
49.2 

4848.4 
7 . 6  
6. f 
6. c 
5. i 

4844.4 
3.6 
2. t 

I .  2 

70.4 

I. I 

2. c 
I. 5 

4840.4 
39. 
8.8 
8. c 
7. : 

4836.4 
5 ,  ( 
4. 
4. 1 
3. c 

1 . 7  
0.5 
30. c 
29. : 

4828.4 
7. 
6. E 
6. < 
5. : 

4824. L 

4832.5 

4/ 

6496. I 
5.0 
4.0 
2.9 
1.9 

6490.8 
89.8 
8.7 
7. 7 
6.6 

6485.6 
4.6 
3.5  
2. 5 
1.4 

6480.4 
79.3 
8.3 
7.2 
6. 2 

6475. I 
4. 1 
3.0 
1.9  

70.9 
6469.8 

8.8 
7. 7 
6. G 
5 . 6  

6464.5 
3.5 
2.4 

2: ; 
6459.2 

8.2 
7.1 
6. c 
5. C 

6453.9 
2. s 
1.8 

50.7 
49.7 

6448.6 
7.5 
6.5 
5.4 
4.3 

6443. : 

40. I 

39. c 
6437.5 

6. t 
5. E 
4. i 
j. c 

6432.5 

2 . 2  
I. I 

8120. I 
18. 8 

7. 5 
6. I 
4.8 

81 13.5 

IO. g 
og. 6 
8.3 

8107.0 
5. 7 
4. 4 
3. 1 
I. 7 

81m. 4 
099. 1 

7.8 
6.5 
5. 2 

8093.9 
2.6 

91.2 
89.9 

8.6 
8087.3 

6.0 
4.6 
3.3 

8080.7 
79.4 
8.0 
6. 7 
5.4 

8074.0 
2.7 
I. 4 

70. I 
68.7 

8067.4 
6. I 
4.7 
3.4 

8060.7 
59.4 
8. I 
6.7 

' 5 . 4  

8054.1 
2.7 
1.4 
50. I 
48.1 

8047.4 

2.2 

2.0 

2. I 

6. c 
4.7 
3.4 

8040.7 
2.  c 
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La:. 

-- 
O I  

29 00 

3 
4 

29 05 
6 
7 
8 
9 

29 IO 

13 
14 

29 15 
16 
17 
18 
'9 

29 20 

I 
2 

I1 
I2  

21 
22 

23 
24 

29 25 
26 
27 
28 
29 

29 30 
3' 
32 
33 
34 

29 35 

37 

39 

29 40 
41 
42 
43 
44 

29 45 
46 
47 
48 
49 

29 5 0  
51  
52 
53 
54 

29 5 5  
56 

59 
60 

36 

38 

:s 

Jalue of 11) 

Meters. 

7 
7 
7 
7 

7 
7 
7 
7 

7 
7 
8 
8 

30.788 
8 
8 

. 8  
8 

30.788 
8 
8 
8 
8 

30.788 
9 
9 
9 
9 

30.787 

30.787 

30.787 

30.789 
9 
9 
9 
9 

9 
9 
90 

30.790 

30.789 

0 

0 
0 
0 
0 

30.790 
0 

0 
0 
0 

30.790 
I 
I 
I 
1 

30.791 
I 
I 
I 
I 

30.791 

Latitude 2g0 to 30°-Meridional arcs. 

jums of seconds for middle 
latitude. 

I /  

1 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
1 
2 

3 
4 

'2 
7 
8 
9 

20 
I 
2 
3 
4 

"d 
78 
9 

30 
I 
2 
3 
4 

3i 
s 
9 

40 
I 
2 
3 
4 

2 
7 
8 
9 

5 0  

I '  3 
4 

I 
2 

2 

2 
7 
8 

- 

Meters. 

30.79 
61.58 
92.37 

123.16 
153.94 
1% 73 
215.52 
246.31 
277.10 

307.89 

369.47 
338.68 

400.26 
431.04 
461.83 
492.62 
523.41 
554.20 
584.99 

615.78 
646.57 
677.36 
708.14 
738.93 
769.72 
800.51 
831.30 
t362. og 
892.88 

923.67 
954.46 
985.24 

I 016.03 
I 046.82 
I 077.61 
I 108.40 
I 139.19 
I 169.98 
1200 .77  

I 231.56 
I 262.34 
I 293.13 
1323.92 
I 354.71 
I 385.50 
I 416.29 
I 447.08 
I 477.87 
I 508.66 

1539.44 
I 570.23 
1601.02 
I 631.81 
I 662.60 
I 693.39 

I 754.97 
I 785.76 
I 816.54 
1847.33 

I 724. I8 

Value of I / /  

Meters. 
1847.19 

. 2 0  

. 2 0  

. 2 1  

.21  

1847.22 
.22 
.23 
23 

* 24 

1847.24 
* 24 
. 2 5  
* 25 
.26 

1847.26 
* 27 

27 
.28 
.28 

1847.29 
29 

* 30 
30 

* 31 

.3I 
* 32 
* 32 
33 

* 34 
* 34 
.35 
* 35 

1847.36 
* 36 
.37 
* 37 
38 

1847.38 - 38 - 39 
* 39 
* 40 

* 41 
.41 
.42 - 42 

18q7.3r 

1847.33 

1847.40 

1847.43 
-43  
.44 
.44 
* 45 

1847.45 
.46 
.46 
46 

e47 
1847.47 

ums of minutes for middlc 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
1 
2 
3 
4 

I 2  
7 
8 
9 

20 
1 
2 

3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2, 
- 

Mefers. 

I 847.2 
3 694.4 
5 541.6 
7 388.8 
g 236. o 

I I 063.2 
12 930.5 
14 777.7 
16 624.9 

18 472.2 
20 319.4 
22 166.7 
24 013.9 
25 861.2 
27 708.4 
29 555.7 
3' 403.0 
33 250.2 
35 097.5 

36 944.8 
38 792. I 
40 639.4 
42 486.7 
4 4  334.0 
46 181.3 
48 028.6 
49 875.9 
51 723.2 
53 570.6 

55  417.9 
57 265.2 
59 112.6 
60 959.9 
62 807.3 
64 654.6 
66 502. o 
68 349.3 
70 196.7 
72 OM. I 

73 891.5 
75 738.9 
77 586.2 
79 433.6 
81 281.0 
83 128.4 
84 975.8 
86 823.2 
88 670.7 
90 518. I 

92 365.5 
94 212.9 
96 6 . 4  
97 907.8 
99 755.3 

101 602.7 
IO3 450.2 
105 297.6 
107 145. I 
108 992.5 
1 IO 840. o 

Latitude zgo-Co-ordinates of curvnture. 

.ongitude. 

O I  

0 1  
2 
3 
4 

0 5  
G 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

IO 

20 

2 0 0  

10 00 
I 1  00 
12 00 
I3  00 
I4 00 
'5 00 
16 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 orJ 
28 00 
29 00 
30 00 

x 

Afiters. 

I 624.0 
3 248. o . 4 872.0 
6 496. I 

8 120. I 
9 744. I 

11 368. I 

14 616. I 

16 240. I 
24 360.2 
32 480.2 
40 600.2 

56 840.2 
64 960.2 

81 200.0 

I2 992. I 

48 720.3 

73 080. I 

89 319.8 

97 439.6 
105 559.4 
113 679. I 
121 798.7 
129 918.3 
138 037.8 
146 157.3 
I54 276.7 
162 396. o 
170 515.2 

178 634.3 
186 753.4 
I94 872 
292 291 
389 689 
487 059 
584 394 
681 687 
.778 93' 
876 120 

973 246 
I 070 302 
I 167 282 
I 264 178 
1360983 
I 457 6 9 1  
I 554 295 
I 650 787 
I747 161 
I 843 410 

I 939 527 
2 035 505 
2 131 338 
2 227 020 

2 322 539 
2 417 893 
2 513 074 
2 608 075 
2 702 8 9  
2 797.511 
2 891 931 

Y 

Mefers. 

0. I 

1.0 
0. 5 

I .  8 
2. 9 
4. 1 
5.6 
7. 3 
9 .3  

11.5 
25.8 
45.8 
71.6 

103. I 
140.3 
183.2 
231.9 
286.3 
346.4 

412.2 
483.8 
561. I 
644. I 
732.9 
827.4 
927.6 

I 033.5 
I 145. I 
I 262.5 

I 385.6 
1514.4 
1649 
3 710 
6 595 

10 305 
14 838 
20 I94 
26 374 
33 376 

41 '99 
49 845 
59 313 
69 601 
80 7 6  
92 63' 

105 375 
118 935 
133 311 
148 502 

1-54 506 
181 324 
198 953 
217 392 
236 640 

277 55 
299 224 
321 694 
344 964 
369 036 

256 69g 
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I 

2 6 . 8 ~  
.& 
* 79 

79 
78 

26.78 
* 78 
.77 

77 
a 7 6  

26.7G 
* 75 - 75 
* 74 
* 74 

26.73 
* 73 
'. 73 
* 72 
* 72 

26.71 
* 71 
70 

* 70 
69 

26.69 - 69 
.68 
-68 - 67 

26.67 
.66 
.66 
* 65 
* 65 

t6.65 
.64 
* 64 
63 
63 

d 62 
.62 
.6r 
.61 
.60 

~6.60 
.60 - 59 
59 - 58 

6.58 
-57 
57 - 56 

* 56 
6-55 

55 
* 55 
54 

* 54 
6.53 
-- 

53.k 
5! 

.51 
* 5; 

5t 
53*5! 

* 5! 
5 r  
5: 

.5: 

53.51 
5c 
45 

.4.! - 45 
53.4t 

* 46 
* 45 
.44 
42 

53.42 
-41 
* 4c 
39 

-38 
53.37 

* 37 
36 

* 35 
34 

53.33 
* 32 
* 31 
* 30 
29 

53.29 
.28 
27 

, .26 
* 25 

53.24 
23 

.22  

.21 

.20 

;3. '9 

:98 
* I7 
.16 

i3. 15 
* 14 - 13 . I2 . I1 

;3. xo 

-09 
.08 
* 07 

3-06 

. IO 

80.4 
* 3' . 31 
-3 
* 3  

80.3. 
3, 

- 3  
* 3' 

80. 2: 

. 21 

. 2( . 2, . 2: . 2: 

80. 2( . I! . II . I (  . 1: 

80. Id . I: 
. I1 . I( . 02 

so. 0; . of - 04 . 0: 
30. oc 
79.95 

95 
96 

.95 
79.92 

.92 

.gc 
* 89 .sa 

'9.86 
85 
84 

.82  

.81 
'9. b 

* 78 - 77 
* 75 
74 

'9.73 
71 
70 

* 69 - 67 
9.66 

64 
* 63 
.62 
.60 

9.59 

.01 

- 

107.21 

. '9 
17 . 16 

* 14 
107.12 

* 07 
* 05 

107.03 
7.01 
6.99 

98 
96 

. IC . 08 

106.94 
* 92 
.go 
* 89 
* 87 

106.85 
83 

. S I  

.80 
78 

ro6.76 
74 

-72 
71 
69 

ro6.67 
65 
63 

.62 

.60 
;06.58 

-56 
' 54 
e52 
- 5 1  

06.49 
-47 
.45 - 43 

, e 4 1  

06.40 - 38 
-36 
34 

-32 

06.30 
.28 
.26 

25 
23 

06.21 
* 19 

17 
.16 
I4 

06. I2 

- 

Latitude 30° to 3i0-Arcs of the parallel i n  meters. 

134. 01 
3. 9! 

* 9; 
* 9' . 9: 

133.9 
.81 
.8t 
.8, 
.Si 

133.7! 
7; 

.7: 
* 7' 

133.6l 
.6! 
.6: 
.6; 

133.9 - 54 
.55  
45 

* 47 
133.45 

* 43 
-41 
38 

.36 

'33.34 
32 

* 29 
* 27 

25 

'33.22 
.20 
. 1 8  
.16 

13 

-0g 
.06 
.oq 

'33. 00 
2.97 

* 95 
93 
-90 

132.88 
.86 

.81 
* 79 

132.76 
74 

* 72 
70 

.67 
32.65 

133. I1 

.02 

* 83 

- 

160.81 
.75 
* 7 t  
.7: 
f 71 

160.65 
.6! 
.6: 
.6c 

S i  

160.54 
5 2  

* 45 
* 4c 
-44 

160.41 
.3E 
* 35 
* 33 
.3c 

160.27 
* 24 

* 19 . 16 
160.14 

.OS 

.06 
eo3 

160.00 
59.97 

95 
92 

* 89 
159.86 

* 84 
. 8 I  
e 7 8  
* 76 

159.73 
* 70 
.67 
65 

.62 
r59.59 - 56 

* 53 
-51  
.48 

159.45 
-42 
e40 
* 37 
34 

59.32 
29 

.26 
23 

. 2 2  

. 1 I  

.21 

59.18 
- 

187.62 
* 5s 
* 56 
a 5 2  
.4s 

187.46 
* 43 
4c 

* 33 

187.3~ 
.27 
-24 

* 36 

.21 

. l a  

. oa 

187.14 

*OS 
7.02 

I 86. gg 
f 96 
93 
89 

.86 
I 66.83 

.80 
a 7 7  
.73 

70 

186.67 
* 64 
.61 
57 

* 54 
r86.51 

.48 
45 

.4I 
* 38 

186.35 
32 

* 29 
* 25 

186.19 
.16 
* 13 
.og 
.06 

86.03 
6.00 
5.97 

* 93 
a 9 0  

85.87 
.84 
. 8 I  

77 
-74 

. I 1  

. 2 2  

85.71 
- 

214.4: 
31 
3! 

.3: 

.21 

214.2r 

. 1: . 1: 

214. oi 
4.0: 
3.9! 

* 9! . 9: 
213.81 

.8f 

.81 
7: 

* 7: 

213.7' 
.6f 
.6: 
* 55 
. 5t 

213.5; 
.4.! 
* 45 
.41 
.3$ 

213.34 
* 3c 
27 
23 
15 

213.15 

. 2( 

. I( 

. I 2  . oa 

. 04  
3. or 

212.97 
* 93 
.go 
.86 
.82 

212.79 
' 75 
* 7 1  
.68 
* 64 

212.60 
. 5 7  
53 

* 49 
.46 

212.42 
38 - 35 
: 31 
* 27 

E I Z .  24 
- 

241.2: 
. I1 . I f  
. I( 
.d 

241.0: 
0. gf 

.9' 

.9' 

. 8 t  

240.8: 
* 75 
.74 
. 7c 
.65 

240.61 
* 57 

5: 
45 

* 45 

240.41 
37 

* 32 
25 

* 25 
240.21 . IE 

* 13 

* 04 

240.00 

39.96 
92 .sa 
84 

239.80 
* 76 
* 71 
* 67 
63 

239.59 
55 

.51 
* 47 
* 43 

239.39 
* 35 
30 

.26 

. oa 

. 2 2  

239. 18 

. IO 

. 14 

.06 
9.01 

* 93 

. .85 
.81 

238.97 

89 

!38.77 
- 

1' 

1608.1 
7.5 
7. 
7.2 
7. ' 

1606. .! 
6. 5 
6.2 
6. c 
5 .5  

5.2 
4. s 
4. 
4.4 

1604. I 
3.6 
3.5 
3.3 
3. c 

1605.4 

1602.7 
2.4 

1. s 
I. E 

1601.4 

0.8 
0.6 
0.3 

1600.0 
599.7 

9.5 
9.2 
8.9 

1598.6 
8.4 
8. I 
7.8 
7.6 

1597.3 
' 7.0 

6.7 
6.5 
6.2 

1595;9 
5.6 
5.3 
5. I 
4.8 

1594.5 
4. 2 
4.0 
3.7 
3.4 

1593.2 
2.9 
2.6 
2.3 

2 . 2  

1. I 

2. I 
1591.8 

3216.2 
5. 7 
5 . 2  

4.6 
4.1 

3. c 
2.5 

1.4 

3210.9 
IO. 4 
og. 8 
9.3 
8.7 

3208. a 
7.6 
7. I 
6.6 
6. o 

3205.5 
4.9 
4 .4  
3.8 
3.3 

3202.8 

I .  6 

0. 6 

3200. o 
199.5 

8.9 
8.. 4 
7.8 

3'97.3 
6.8 
6. 2 
5. 7 
5. I 

3194.6 
4.0 
3.5 
2.9 
2.4 

1.3 
0.7 
90.2 
89. 6 

3189. I 
8. 5 
11.0 
7.4 
6.9 

3186.3 
5 . 8  
5.2 
4.6 
4. 1 

3183.5 

3213.6 

2. c 

2. 2 

I. I 

3191.8 

3/ 

4824.4 
3.6 
2. a 
2. c 
I. 2 

4820.4 
19. 6 

7.9 
7. I 

4816.3 
5.5 
4.7 
3.9 
3. I 

4812.3 
1 .5  

IO. 7 
9 . 8  
9.0 

4808.2 
7.4 
6.6 
5.7 
4. 9 

4804. I 
3. 3 
2. 5 
1.6 
0.8 

4800.0 
799.2 

8.4 
7.5 
6.7 

4195.9 
5. 1 
4.3 
3.4 
2.6 

8. a 

4791.8 

89.3 
8.5 

4787.7 
6.9 
6. I 

5.2 
4.4 

4783.6 

I.  0 
go. 2 

2.8 
2.0 
I. I 

4780. 3 
4779.5 

8.7 
7.8 
7.0 
6. I 

4775.3 

6432.5 
1.4 

30.4 
29.3 

6427.2 
6. I 

5 . 0  
4.0 
2.9 

6421.8 
20. 7 
19.6 
8.6 
7.5 

6416.4 
5.3 
4.2 
3.1 

6410. g 
og- 8 
8. 7 
7 .7  
6. 6 

6405.5 
4.4 
3. 3 
2.3 

6400. I 
399.0 

7. 9 
6.8 
5 .  7 

6394.6 
3.5 
2.4 
1.3 

90.2 

8 . 0  

8.3 

2.0 

I.  2 

6389. I 

6.9 
5.8 

I 4.7 
6383.6 

2.5 
1.4 
80.3 
79.2 

6378. I 
7.0 
5.9 
4.8 
3.7 

6372.6 
1. 5 

70.4 

8.2 
6367. I 

69.3 

- 

5' 

8040.7 
39. 3 
8.0 
6.6 
5.3 

8033.9 
2.6 

31.3 
29.9 
8.6 

8027.2 
5.9 
4.5 
3. 2 
I .  8 

8020.4 
19. I 
7.7 
6.4 
5.0 

8013.7 
2.3 

og. 6 
8.2 

8006. g 
5. 5 
4. 2 
2.8 
1.4 

8OOo. I 

7998.7 
7.3 
G. o 
4.6 

7993.2 
1.9 

P 5 
89. I 

7.8 

7986.4 
5.0 
3.6 
2.3 

80.9 
7979.5 

8.2 
6.8 
5.4 
4 .0  

7972.7 

8.5 
7. I 

7965.8 
4.4 
3 .0  
1.6 

60.2 
795s. 9 

11.0 

g: 3 

- 



Lat. 

o /  

30 oc 

3 
4 

30 05 
6 
7 
8 
9 

30 IO 

I3 
I4 

I 
2 

I 1  
I2 

30 ;i 
3 
I9 

30 20 

23 
24 

30 25 
26 

' 27 
28 
29 

30 30 
31 
32 
33 
34 

30 35 
36 
37 
38 
39 

30 40 
41 
42 
43 

, 4 4  
30 45 

46 
47 
48 
49 

30 50 
51 
52 
53 
54 

30 55 
56 
57 
58 
59 

30 60 

21 
22 
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Meters. 
30.791 

I 
I 
I 
2 

30.792 
2 
2 
2 
2 

30.792 
2 
2 
2 
2 

30.792 
- 3  

3 
3 
3 

30.793 
3 
3 
3 
3 

30.793 
3 
3 
3 
4 

30.794 
4 
4 
4 
4 

30.794 
4 
4 
4 
4 

30.794 
4 
5 
5 
5 

30.795 
5 
5 
5 
5 

30.795 
5 
5 
56 

30.79: 

6 
6 
6 

30.796 

Latitude 30° to 31~-Meridional arcs. 

Sums of seconds for middle 
latitude. 

- 
. 

I 
2 
3 
4 

i 
7 
8 
9 

IO 
I 
2 
3 
4 

2 
ii 
9 

20 
I 
2 

3 :  
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 

' 9  

40 
I 
2 
3 
4 

42 
7 
8 
9 

50 

' 3  

I 
2 

4 

7 
8 

2 
- 

Mefers. 

30.79 
61.59 
92.38 

123.17 

153.97 
184.76 
215.56 
246.35 
277.14 

307.94 
358.73 
369.52 

* 4 6 1 . 9  
492.70 
523.49 
554.29 
585.08 

' 615.87 
646.67 
677.46 
708.25 
739.05 
769.84 
800.63 

, 831.43 
862.22 
893.01 

954.60 
985.40 

I 016.19 
r 046.98 
1 077.78 
I 108.57 
1 139.36 
I 170.16 
1200.95 

1 231.74 
I 262.54 
1 293.33 
1 324- '3 
1 354.92 
1 385.71 
I 416.51 

1 478 .9  
I p 8 . 8 9  

1539.68 
I 570.47 
I 601.27 
I 632.06 
I 662.86 
I 693.65 
1 724.44 
' 7  5 . 2 4  
I 726.03 
I 816.82 
I 847.62 

400.32 
431. I1 

923.81 

I 447.30 

Value of I /  

flfitWS. 
1847.47 

.48 

.48 
49 

* 49 
1847.50 

* 50 - 51 
* 51 
* 52 

1847.52 
* 53 
* 53 
* 54 
* 54 

1847.55 
. e 5 5  

-56 
a56 
-56 

1847.57 
* 57 
a 5 8  
.58 
* 59 

1847.59 
.60 
.60 
.61 
.61 

1847.62 
.62 
* 63 - 63 
* 64 

1847.64 
* 65 
65 

-66 
.66 

1847.66 
* 67 
* 67 
.68 
.68 

1847.69 
-69 
-70 
.70 
* 71 

1847.71 
* 72 
* 72 
* 73 
73 

1847.74 
* 74 
75 

* 75 
* 76 
* 76 

Sums of minutes for middli 
latitude. 

/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

'56 
7 
8 
9 

30 

3 
4 

35 
' 6  

7 
8 
9 

40 

3 
4 

I 
2 

I 
2 

42 
E 
9 

50 

3 
4 

I 
2 

i 
2 

Meters. 

I 847.5 
3 695.0 
5 542.4 
7 589.9 
9 237.4 

12 932.4 
I4 779- 9 
16 627.4 

18 475.0 
20 322.5 
22 170.0 

25 865. I 
27 712.6 
29 560.2 
3' 407.7 

35 102. 

36 950.4 
38 798.0 

1 I 084.9 

24 017.5 

33 255.8 

40 645.5 
42 493.1 
44 340.7 
46 188.3 

498 3.5 
51 731. 1 
53 578.7 

55 426.3 
57 273.9 
59 121.6 
60 969.2 
62 816.8 
64 664.5 
66 512. I 
68 359.8 
70 207.4 
72 055.1 

73 902.7 
75 750.4 
77 598.1 
79 445.8 
81 293.4 
83 141, I 
84 988.8 
868 6.5 
88 6$. 2 

90 531.9 

92 379.6 
94 227.4 
96 075.1 
97 922.8 
99 770- 5 

IOI 618.3 
103 466. o 
105 313- 7 
107 161.5 
Iog Oog. 2 
I IO 857.0 

48 o p 9  

Latitude 30°--Cosrdinates of curvature. 

Longitude. 

o /  

0 1  
2 

3 
4 

0 s  
6 
7 
8 
9 

'5 

25 
30 

0 35 
40 
45 
50 
55 

05 ' 

'5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 00. 

5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

I 0 0  

IO 

20 

2 0 0  

I O  00 
I1  00 
I2 00 
I3 00 
I4 00 
15 00 
16 00 
17 00 
18 00 
I9 ca 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

I 608. I 
3 216.3 
4 824.4 
6 432.6 
8 040.7 
g 648.8 

12 865. I 
I4 473.2 

16 081.4 
24 122.0 
32 162.7 
40 205.3 
48 244.0 
56 284.6 
64 325.1 
72 365.6 
80 406. I 
88 446.6 

96 487.0 
104 527.3 
112 567.6 
I20 607.9 
128 648. o 
136 688. I 
144 728.2 
152 768.2 
I60 808.0 
168 847.8 

176 887.5 
184 927. I 
192 967 
289 432 
385 875 
482 288 
578 665 
674 998 
771 279 
867 502 

963 658 
1 059 741 
1 I55 744 
I 251 658 
1 347 477 

1 5 3  
J 634 290 
J 729 654 
I 8% 887 

1 919 982 
2 014 930 
2 log 725 
2204 59 

2 393 116 
2 487 224 
2581 144 
2 674 867 
2 768 385 
2 861 694 

11 257.0 

1448 I93 

2 298 825 

Y 

Meters. 

0. I 

1. I 
0 . 5  

1.9 
2.9 
4.2 
5.7 
7.5 
9.5 

11.7 

73.1 
105. 3 
143.3 
187. I 
236.8 
292.4 

421.0 
494.1 
573.0 
657.8 
748.4 
844.9 
947.3 

1055.4 
I 169.4 
I 289.3 

46. 26* I 

353.8 

1415.0 I 546.6 

I 684 
3 7% 
6 735 

10 523 
IS I53 . 20623 

34 4 

42 074 
50 903 
60 570 
71 074 
82 4x5 
94 591 

107 603 
121 449 
136 127 
151 637 

167 977 
185 I47 

26 3 4  

203 I43 
221 966 
241 616 
262 089 

305 49 

352 1 3 
376 749 

283 388 

328 442 
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Lat. 

o /  

3' 4 

4 
31 05 

t 

s 
31 I C  

. I2 
1: 
I4 

31 1s 
It 
I7 
IE 
19 

31 2c 

23 
. 2 4  
31 25 

26 
27 
28 
29 

31 30 
31 
32 
33 
34 

31 35 
36 
37 
38 
39 

31 40 
41 
42 
43 
44 

31 45 
46 
47 
48 
49 

31 50 
51  
52 
53 
54 

3' 55 
56 
57 
58 

I1 

21 
22 

- 
1" 
- 

26.53 
53 

. 5 2  
* 5 2  
.5f 

26.51 
. 5c 
5c 

f 49 
49 

26.48 
.48 
.47 
47 

* 46 
26.46 

.46  
* 45 
-45 
-44 

26.44 
* 43 
* 43 
-42 
-42 

26.41 
* 41 
a40 
-40 - 39 

26.39 
39 

* 38 
* 38 
' 37 

26.37 
a36 
* 36 
' * 35 

* 35 

26.34 
* 34 - 33 
4 33 
* 32 

r6.32 
* 32 
31 
31 

* 30 

~6.30 
29 

* 29 
.28 
.28 

!6.27 
27 

.26 

.26 
25 

16.25 
- 

- 
!2// 

- 

53. d . O! 

. 0: 

53.0: 

3. 
2 . 9  

.a 

. 0: 

.O1 

.9f 

52: 9; 
* 9t 
* 9! 
* 9' 
.9: 

52.9; 
9' 
.9( 
.85 
.81 

52.8; 
.8( 
85 - 84 
.8: 

52.8: 
.82 
.81 
.& 
* 75 

52.78 
.77 
76 

* 75 
74 

52.74 
73 

* 72 
* 71 
* 7c 

52.69 
.68 
* 67 
.66 
* 65 

52.64 
' 63 
.62 
.61 
.Go 

52.59 
f 58 
* 57 
* 56 
55 

52-55 
.54 
* 53 
* 52 
* 51 

j2.50 

- 

- 
8// 

- 

79.5s . 5E 
.St 

55 
* 5: 

79.5' 
- 5 1  
* 45 
.4E 
* 46 

79.45 
-44 
41 

-41 
* 3s 

* 37 
35 
34 
32 

79-31 
* 3c 
.28 - 27 

25 

79.24 - 23 

79.38 

.21  

.20 

.I8 

79.17 . 16 
. I4 - 13 

79.10 
-0g 
- 0 7  
.06 
-04 

79-03 

9.00 
8.99 

97 
78.96 
' 95 
93 

'92 
e 9 0  

78.89 
.s7 
.8G 
i 85 
83 

. I1 

. 0 2  

78.82 
.80 
79 
77 

* 76 
'8.75 
- 

106.12 . I C  
.d 
.of 
.oq 

106.03 
6.01 
5.94 

97 
* 95 

105.93 
91 
.gc 
.88 
.86 

105.84 
. 8 2  
.& 
- 7 8  
77 

105.75 
73 

a 7 1  
e 6 9  

67 
105.65 

e63 
.62 
.60 
58 

105.56 
* 54 
52 

- 5 0  
* 49 

105.47 
45 

a43 
e41 
39 

[OS. 37 
* 35 
33 

* 32 
* 30 

105. 28 
-26 
.24 
.22  
. 2 0  

105. 18 
.16 
* 15 
. I 3  

05. og 
.07 
*OS 
a03 

5.01 
04-99 

. 1 I  

- 

Latitude 31O to 32O-Arcs of the parallel in meters. 

r32.65 
63 

.6c 
- 5 8  
-56 

132.53 
51 

* 49 
e47 :. 44 

132.42 
39 
37 

* 35 
* 32 

132.30 
.28 - 25 
* 23 

132.18 
.16 
* I3 

.og 
132.06 

-04 

.21 

. I1  

.02 
2.00 
1.97 

131. 95 
* 93 
a 9 0  
.88 
.86 

131.84 
.81 
79 

.77 
74 

131.72 
a 6 9  

67 
* 65 
.62 

131.60 
58 

- 5 5  
* 53 
-50 

131.48 
.46 
43 

e41 
.38 

131.36 
34 

* 31 
.29 
.26 

131.24 - 

- 
6// 

259.18 
* I5 

.og 

.07 
159.04 

9.01 
8.98 

96 
.93 

158. go 
* 87 
84 

.82 
79 

158.76 
* 73 
70 

.68 
-65 

158.62 
* 59 
-56 
* 54 

51  

158.48 
* 45 
e42 
* 40 
-37 

. I 2  

158.34 
31 

.28 

.26 
f 23 

158.20 
17 
14 

.og 

158.06 
* 03 
8.00 
7-98 

* 95 
'57.92 

.89 

.86 
-84 
.80 

157- 78 
75 
72 

* 69 
.66 

'57.63 
.61 
a 5 8  
* 55  
52 

157.49 

. I2  

- 

185.71 
.6E 
.64 
.61 
.58 

185.55 
* 51 
.41 
* 45 
.41 

185.31 
* 35 
.3i 
.21 
.25 

185.21 
. 15 
.IC 

-0s 

185.0C 
5.0: 
4.95 

* 96 
* 92 

184.85 
.8t 
.81 
.& 
* 76 

184.73 
7c 

.6E 
* 63 
.6c 

184.56 
e53 
* 50 
f 47 
e43 

I 84.40 
37 

.33 
* 30 

27 
184.24 

. I 7  
I4 

. I i  

.20 

. I1  

184.07 
.04 

4.00 
3.97 

94 
183.90 

* 87 
84 

.81 
77 

183.74 - 

- 

fY/ 
- 

212.24 

. 16 
I3 

.og 
212.05 

.20 

2.01 
I. gE 

* 94 
9c 

211.87 
* 83 
79 
75 

- 7 2  
211.68 

64 
.61 
* 5 7  
53 

46 
.42 
38 

* 34 
211.31 

* 27 
23 

.20 

.16 

.08 
- 0 5  

0.97 
210.93 

a 9 0  
.86 
.82 

211.49 

211. I2 

1.01 

* 78 
210.75 

* 71 
* 67 
* 63 
59 

210.56 
* 52 
.48 
-44 
-41 

210.37 
33 
29 

* 25 

210. 18 - 14 

07 
IO. 03 

!09.99 

.22 

. IO 

7 

238.77 
.73 
.68 
* 64 
.& 

238.56 
52 

.48 
* 43 
39 

31 
* 27 

. I8 
238.14 

.06 
8.01 
7.97 

237.93 
89 
85 

.80 

.76 
237.72 

.68 
64 - 59 - 55 

237.51 
-47 

-34 

.26 

17 
* I3 

237. og 
* 05 

7.00 
6.96 

* 92 
236.87 

* 83 
79 
75 

- 7 0  

236.66 
.62 
.58 
-53 
* 49 

236.45 
-41 
37 

* 32 
.28 

236.24 

238.35 

.22 

. I O  

- 3  *4i 
237.30 

* 22 

- 

1' 

1591.8 
1.5 

I 0. g 
0- 7 

1590.4 
90. I 
89.8 
9.6 
9.3 

1589.0 
8.7 
8.4 
8.2 
7.9 

1587.6 
7.3 
7.0 
6.8 
6.5 

1586. a 
5.9 
5.6 
5.4 
5 .  I 

1584.8 
4.5 
4.2 
4.0 
3.7 

1583.4 
3. f 
2.8 
2.6 
2.3 

1582.0 
1.7 
1.4 

0.9 

1580.6 
0 . 3  

80.0 
79.8 

. 9.5 
"579.2 

8.9 
8.6 
8.4 
8. o 

'577.8 
7.5 
7.2 
6.9 
6.6 

1576.3 
6. x 
5.8 
5 . 5  
5.2 

1574.9 

I. 2 

I. 2 

3183.5 
3.0 
2.4 
1.9 
1.3 

3180.8 
so. 2 
79.7 
9. 1 
8.6 

3178. o 
7.4 
6.9 

-3175.2 
4.6 
4. I 
3.5 
3.0 

3172.4 
1.8 
1.3 
0.7 

70.7 
3169.6 

9.0 
8- 5 
7.9  
7.4 

3166.8 
6.2 
5. 7 
5.1 
4.6 

3164. o 
3.4 
2.9 
2.3 
I. 8 

3161.2 
0.6 
60.0 
59.5 

. 8.9 
3158.3 

'7.8 
7.2 
6.6 
6. I 

3'55.5 
4.9 
4.4 
3.8 
3.3 

3152.7 

1.5 
50.4 

3149.8 

;: 8 

2. I 

I. 0 

- 

8/ 

4775.3 
4.5 
3.6 
2.8 
1.9 

4771.1 
70.3 

8.6 
69.5 

7.8 

4767.0 
6. z 
5.3 
4.5 
3.6 

4762.8 
2.0 

2: J 
59.4 

4758.6 
7.8 
6.9 
6. I 
5 . 2  

4754.4 
3.6 
2.7 
1.9 

4750- 2 
49.4 
8- 5 
7.7 
6.8 

4746.0 
5 . 2  
4.3 
3.5 

. 2.6 

4741.8 
0.9 

40. I 
39.2 
8.4 

4737.5 
6.7 
5 . 8  
5.0 
4. 1 

4733.3 
2.4 
I. 6 

30.7 
29.9 

4729.0 
8.2 
7.3 
6.5 
5.6 

4724.8 

I. 0 

- 

4/ 

6367. I 
6.0 
4.9 
3.8 
2.6 

6361.5 
6o. 4 
59.3 
8.2 
7. I 

6356. o 
4.9 
3.8 
2.6 
1.5 

6350.4 
49.3 - 8.2 
7.1 
5.9 

6344.8 
3- 7 
2.6 
I.  5 

40.3 
6339.2 

8. I 
7.0 
5.9 
4.7 

6333.6 
2 . 5  
1.4 

30.2 
29. I 

6328. o 
6.9 
5.7 
4.6 
3.5 

6322.4 

19. 0 
7.8 

6316.7 
5.6 
4.4 
3.3 

6311.0 
Og. 9 
8.8 
7.6 
6.5 

6305 4 
4.2 
3. 1 

300.8 

I. 2 
20. I 

2.2 

2 . 0  

6299.7 - 

-- 

5/ 

7958.9 
7.5 
6. I 
4.7 
3.3 

7951.9 
50 .5  
49.1 

7.8 
6.4 

7945.0 
3.6 

40.8 
39.4 

7938.0 
6.6 

. 5 . 2  
3.8 
2.4 

7931.0 
29.6 
8.2 
6.8 
5.4 

7924.0 
2.6 

19.8 
8.4 

7917.0 
5.6 
4.2 
2.8 
1.4 

08.6 
7.2 
5 . 8  
4.4 

7903.0 
1.5 

900. I 
898.7 

7.3 
7895.9 

4.5 
3.0 
1.6 

90.2 

7888.8 
7.4 
6.0 

. 4.5 
83. I 

7881.7 
80.3 
78.9 
7.4 
6.0 

7874.6 

2.2 

21.2 

7910.0 
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Lat. 

-. 
O I  

31 
1 
: 

1 

31 O! 

i 
< 

31 IC 
I1 
1: 
1: 
I4 

31 I! 
If 
15 
It 
IS 

31 2c 
21 
2 9  

23 
zq 

31 25 
26 
27 

25 

31 3c 
31 
32 
33 
34 

31 35 
36 
37 
38 
39 

31 40 
41 
42 
43 
44 

31 45 
46 
47 
48 
49 

31 50 
51 
52 

28 

Jalue of I/ /  

Mefrrs. 

6 
6 
6 
6 

7 
7 
7 
7 

30.797 
7 
7 
7 
7 

30.797 
7 
7 
7 
8 

8 
8 
8 
8 

8 
8 
8 
8 

30.798 
. 9  

9 
9 
9 

30.799 
9 
9 
9 
9 

30.799 
9 

799 
800 

30.800 

30.796 

30.796 

30.798 

30.798 

0 

0 
. o  

0 
0 

30.800 
0 
0 
0 
0 

30.800 
I 
I 
I 
I 

30.801 

Latitude 31O to pO-Meridional arcs. 

Sums of seconds for middle 
latitude. 

- 
I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 
3 
4 

'56 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

356 
5 .  
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

2 
7 
8 
9 
60 

Mefers. 

30.80 
61.60 
92.40 

123.19 
153.99 
184.79 
215.59 
246.39 
277.19 

307- 98 
338.78 
369.58 
400.38 

461.98 
492.78 
523.57 
554.37 
585. I7 

615.97 
646.77 
677.57 
7 d .  36 
739.16 

431.18 

E: ;: 
831.56 
862.36 
893. '5 

923.95 
954.75 
985.55 

I 016.35 
1 047.15 
1 077.95 
1108.74 
1 '39.54 
1170.34 
I 201.14 

I 231.94 
I 262.74 
I 293.53 
1 324.33 
1 355. '3 
1385.93 
I 416.73 
1 447.53 
1 478.33 
I 509.12 

1539.92 
I 570.72 
I 601.52 
I 632.32 
I 663.12 
1 693.91 
1 7.24.71 
I 7  5.51 
I 786.31 
I 817..11 
1 847.91 

Value of 11 

Afiters. 
1847.76 

77 
* 77 
* 78 - 78 

1847.79 
-79 
.80 
.80 
-89 

-81 
.82 
.82 
* 83 

1847.83 
* 84 
84 - 85 - 85 

I 847.86 
.86 
* 87 
* 87 
.88 

1847.88 
* 89 - 89 
9 9 0  
-90 

1847.91 
* 9' 
* 92 
-92 
-93  

1847.93 - 94 
.94 - 95 
95 

1847.96 
-96 - 97 
* 97 
-98 

1847.98 
* 98 
.99 

7.99 
1848.00 

1848.00 

1847.81 

. 01 . 01 

.02 

.02 

1848.03 
03 

.04 
-04 
* 05 

I 848.05 

Sums of minutes for middl 
latitude. 

I 

I 
2 
3 
4 

5 
6 
7 
8 
9 .  

I O  
I 
2 

3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

2i 
ii 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

I 
2 

I 
2 

.456 
7 
8 
9 

50 

3 
4 

I 
2 

3 
7 
8 
9 

60 
- 

~ 

Mtfcrs. 

1847.8 
3 695.5 
5 543.3 
7 39'. 1 

9 238.9 
I I  086.7 
12 934.4 
14 782.2 
16 630. o 

18 477.9 
20 325.7 
22 173.5 
24 021.3 
25 869. I 
27 717.0 
29 '564.8 
31 412.6 
33 260.5 
35 108.3 

36 956.2 
38 804.0 
40 651.9 
42 499.8 
44 347.7 
46 195, 5 
48 043.4 
49 891.3 

* 51 739.2 
53 587.1 

55 435.0 
57 282.9 
59 130.8 
60 978.8 

64 674.6 

68 370.5 

62 826.7 

66 522.5 

70 218.4 
72 066.4 

73 914.3 
75 762.3 
77 610.2 
79 458.2 
81 306.2 
83 154.2 
85 002. I 
86 850. I 
88 6g8. I 
90 546.1 

92 394.1 
94 242.1 
96 Ogo. 1 
97 938.2 
99 786.2 

IOI 634.2 
103 482.2 
105 330.3 
107 178.3 
rog 026.4 
I I O  874.4 

Latitude 31~-Co-ordinntes of curvnture. 

Longitude. 

O I  

0 1  
2 
3 
4 

" 5 6  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

I5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

I O  00 
I1  00 
I2  00 
I3 
I4 00 

15 00 
16 00 
17 00 
18 00 

19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 

27 - 
28 00 
29 00 
30 00 

X 

Mefen. 

1591.8 
3 183.5 
4 775.3 
6367.1 . 
7 9 5 8 9  
9 550.6 

11 142.4 
12 734.2 
14 325.9 

1s 917.7 
23 876.5 
31 835.4 
39 794.2 
47 753.9 

. 55  711.7 
63 670.4 
71 629.2 
79 587.8 
87 546.4 

95 505.0 
,103 463.5 

1x9 380.3 
127 338.6 
I35 296.9 
143 255.1 
151 213. I 
159 171. I 
167 129.0 

175 086.8 
183 oqq. 6 
191 002 
286 484 
381 943 
477 371 
572 760 
668 103 

85 619 

104 858 
1 I43 854 
1 238 758 
1 333 561 
1 428 257 
1 522 837 
1 617 294 
I 711 621 
I 805 810 

' 899 852 
1 993 740 
2 087 468 
2 181 027 
2 274 41 1 

2 367 610 
2 460 618 

111 421.9 

7 3  392 

9 3  777 

2 553 427 

2 738 418 
2 830 585 

2 646 029 ' 

Y 

Meters. 

0. I 

I. I 
0.5  

1.9 
3.0 
4.3 
5.8 
7.6 
9.7 

1.1. g 
26.8 
47.7. 
74.5 

107.3 
146. I 
190.8 
241.5 
298. I 
360.7 

429.3 
503.8 
584. 3 
670.7 
763. I 

861.5 
965.8 

I 076. I 

I 314.6 
I 192.4 

1442.8 
1576.9 
1717 

d E; 
10 729 1s 450 
21 027 
27 461 
34 751 

42 897 
SI 898 . 
61 753 
72 462 
84 024 
96 437 

log 701 
12 815 

154 586 
'3 J 777 

226 207 085 270 

171 241 
188 741 

246 295 
267 159 
288 860 
311 396 
334 765 
3s8 966 
383 997 
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Lat. 

O I  

32 4 

1 

32 O! 
t 

i 
! 

32 IC 

1: 

32 I! 
It 
1: 
It 
1s 

32 zc 

2: 

32 25 
2c 
27 
?E 
29 

32 3c 
31 
32 
33 
34 

32 35 
36 
37 
38 
39 

32 40 
41 
42 
43 
44 

32 45 
46 

49 

32 50 
51 
52 
53 
54 

32 55 
56 
57 
58 
59 

32 60 

I1 
1: 

I4 

21 
22 

2p 

2 

- 
1" 

26.25 
-24 
.24 
.2: . 2: 

26.2: 
.22 
.2i 
.21 
.21 

26: 2c 

. IS 
15 . I6 

26. I€  
* I7 

I7 . It . IC 
26.15 

15 
* I4 
* I4 
I3 

26.13 

, 2 c  

. I 2  . I2  . I1 . I1 

26. I I  . I O  . I O  
.og 
-og 

26.08 
.08 
.07 
* 07  
.06 

26.06 
-05 
*os 
.04 
.04 

r6.03 
.03 
.02 
.02 . 01 

:6.o1 

6.00 
5.99 
-99 

4.98 
98 

* 97 
97 

a 9 6  

,5* 96 

.oo 

- 

52.50 
-49 
48 
47 
46 

52.45 
a 4 4  - 43 
e42 
* 41 

52-40 
' 39 
* 38 
.37 
* 36 

52.35 
* 34 - 34 
* 33 
.32 

52.31 
30 
"9 
.28 - 27 

52.26 
25 
24 
23 

52.21 

I9 
.18 

17 
52.16 

1s 
I4 

* I3 

52. 11 

*og 
.08 
.08 

52-07 
.06 
* 05 
-04 
03 

.22 

.20 

. I 2  

. I O  

j2.02 . 01 
2.00 
1.99 

98 
;I. 97 

* 96 
* 95 
-94 - 93 

;I. 92 
- 

78.7: 
* 7: 
. 7 :  
* 7( 
.65 

78.6; 
.6t 
.6: 
.6: 
.6: 

78.6~ 
* 5s - 5 ;  . 5t 
. 5 !  

78.5: 
. 5 :  

5c 
* 45 
e4i 

78.4t 
45 
42 

.4: 
* 4c 

78.35 
* 37 
* 36 
* 34 
33 

78.32 
30 

.29 
* 27 
26 

78.24 
23 

.18 

78. I7  
.16 
* I4 
* 13 . I1 

78. IO 
.08 
so7 
*OS 
.04 

18.03 

8.00 
7.98 

* 97 
'7.95 

94 
* 92 
.91 

17.88 

. 2 1  

.20 

. 01 

* 89 

- 

Latitude 32O to 33O-Arcs of the Parallel in meters. 

131.2, 

. I! . 1: . I! 
131. I: 

. I1 . 01 

.o( 

* 0. 

131.0 
0*9! 

* 9' 
9i 

e9 
130.8! 

.8: 

.& 

.8: 
7! 

130.7: 
* 71 . 7: 
.7 (  
.6; 

130.6! 
.6: 
.6i 

5! 

130.5: 
5' 

.4t 

.4! 
4: 

130.41 
* 35 
3t 

* 34 
* 31 

130.25 
.26 
.zq 

19 
,30. 17 

. I4  . I2 

.og 
so7 

30.04 
30.02 
29.99 

* 97 
94 

29.92 
.90 
* 87 
.85 
.82 

29.80 

. 2: 

* 51 

. 2 2  

- 

I57.4! 
4t 

* 4: 
* 41 
31 

157.3! 
.3: . 25 
.2 (  . 2: 

. Il . 1: 
e o !  

157. a . 0: 
7.01 
6. gl 

9! 

156.9: 
.8: 
.8t  
.8: 
.& 

156.78 
* 7! 
. 7 :  
.65 
.6t 

156.6: 
.6c 
* 57 
-54 
* 51 

156.45 
* 46 
* 43 
4c 

* 37 

156.34 

- 25 
23 

156.20 
17 
I4 

.08 

156.05 
6.02 
5.99 

* 96 
93 

' 55 .90  
.88 - 85 
.82 
* 79 

55.76 

157. 21 

. I: 

: :; 

. I1 

1" 

183.74 
* 71 
.67 
.64 
.61 

183.57 
* 54 
* 51 
* 48 
.44 

183.41 

.34 
31 

.27  

183.24 

* 17 
I4 

183.07 
.04 

3.00 
2.97 
.94 

182. go 
' 87 
* 84 
.81 
* 77 

182.74 
* 70  
.67 
* 64 
.60 

182.57 
* 54 
* 50 
47 
43 

182.40 
* 37 
* 33 
* 30 
.26 

~82.23 

.16 

. I3 
*og 

(82.06 
2.03 
1.99 - 96 
.92 

181.89 
.86 
.82 
79 
75 

81.72 

* 38 

.21 

. IO 

.20 

- 

- 

209.95 
* 95 
.9I 
* 87 
.84 

2og.8C 
* 76 

72 
.6E 
65 

209.61 
* 57 
* 53 
* 4s 
46 

209.42 
38 
34 
3c 

.26 

209.23 
19 

. IS  

- 0 7  
209.03 

9. oc 
8.96 

* 92 
.88 

208.84 
.80 
76 

.73 
* 69 

208.65 
.61 
* 57 
53 
49 

208.46 
.e 
38 
34 
30 

208.26 

. 18 
* 15 . I1 

ro8. 07 
8.03 
7.99 

* 95 
-91 

r07.87 
* 83 
* 79 
* 76 

72 
:07.68 

. I1  

. 2 2  

- 

V' 

236.24 
.2c 

. I 1  

.I5 

a 0 7  

236.02 
5-98 

* 94 
.9a 
* 85 

235.81 
77 

. 7 2  
-68 
* 64 

235.59 
* 55 
-5 '  
.47 
.42 

34 
* 29 
* 25 

235.38 

.21 

235.16 . I2 
' .08 

5.04 
4.99 

234.95 
*90 
.86 
.82 - 7 7  

234.73 
-69 
64 

.60 - 55 

234.51 
e47 
* 42 

* 34 
234.29 

25 

* 17 

38 

.21  

. I2 

234.08 
4.03 
3.99 

95 
-90 

233.86 
.81 
- 7 7  

: 3 
233.64 - 

1574.9 
4.6 
4.3 
4. 1 
3.8 

1573.5 
3.2 
2.9 
2.6 
2.3 

1572. I 
I. 8 
1- 5 

0.9 
1570.6 

0.3 
70. I 
69.8 
9.5 

1569.2 
8.9 
8.6 
8.3 
8.0 

1567.8 
7.5 

. 7.2 

6.6 

1566.3 
6. o 
5.  7 
5.4 
5 . 2  

1564.9 
4.6 
4.3 
4.0 
3.7 

1563.4 
3.1 
2.8 
2.5 
2.3 

1562. o 
I. 7 
1.4 

0.8 

1560.5 
60.2 
59,. 9 
9.6 
9.3 

1559.0 
8.8 
8 . 5  
8.2 
7.9 

1557.6 

1.2 

6.9 

I. I 

3149.8 
9.3 
8. 7 
8. I 
7.6 

3147.0 
6.4 
5.8 
5.3 
4.7 

3144.1 
3.6 
3.0 
2.4 
I. 9 

3141.3 
0.7 

40. I 
39.5 
9.0 

3138.4 
7.8 
7.2 
6.7 
6. I 

3135.5 
4.9 

3.2 

3132.6 
2.0 
I. 5 
0.9 

30.3 
3129.7 

9. 1 
8.6 
8.0 
7.4 

3126.8 
6.2 
5.7 
5. * 
4.5 

3123.9 
3.3 
2.7 
2.2 
I. 6 

3121. o 
20.4 
19.8 
9.3 
8.7 

3118. I 
7.5 
6.9 
6.4 
5 . 8  

4* 3. 8 

3115.2 

8) 

- 
4724.8 

3.9 
3. I 

1.4 
4720.5 

rg. 6 
8.8 
7.9 
7. 1 

4716.2 
5.3 
4.5 
3.6 
2.8 

2. 2 

4711.9 
I. 0 

IO. 2 

og. 3 
8 . 5  

4707.6 
6.7 
5.9 
5 -  0 
4. 1 

4703.3 
2.4 
1.5 

700.7 
699.8 

4698.9 
8. o 
7.2 
6.3 
5 . 5  

4694.6 
3.7 
2.9 
2 . 0  
I. I 

4690.3 
89.4 

8 . 5  
7 . 7  
6.8 

4685.9 
5.0 
4.1 
3.3 
2.4 

4681.5 
80.6 
79.7 
8.9 
8.0 

4677.1 
6.2 
5.4 
4.5 
3.7 

4672.8 

6299.7 
8.5 
7.4 
6.2 
5.1 

6294. c 
2.8 
1- 7 

90.5 
89.4 

6288.3 
7. 1 
6. c 

3.7 
6282.5 

I. 4 
80.2 
79. 1 

7.9 
6276. a 

5 . 6  
.4.5 
3.3 

6271.c 
69.9 
68.7 

7.6  
6.4 

6265.3 
4. I 
2..9 
I. 8 

60.6 

4.8 

2.2 

6259.5 
8.3 
7. 1 
6. o 
4.8 

6253.7 
2.5 
1.3 

50.2 
49.0 

6247.9 
6.7 
5.5 
4.4 
3. 2 

6242. o 
40.9 
39.7 
8.5 
7.4 

6236.2 
.5.0 
3.8 
2. 7 
1 . 5  

6230.3 - 

51 

7874.6 
3.2 
1. 7 

70.3 
68. g 

7867.4 
6.0 
4.6 
3.2 
1.7 

7860.3 
58.9 
7.4 
6. c 
4.6 

7853. I 
1.7 

50.3 
48.8 
7.4 

7846. o 
4.5 
3. 1 
I. 6 

40.2 
7838.8 

7.3 
5.9 
4.4 
3.0 

7831.6 
30. I 
28.7 

7- 2 
5 . 8  

7824.3 
2.9 
1.4 

20.0 
18. 5 

7817. I 
5.6 
4.2 
2.7 

11.3 
7809.8 

8.4 
6.9 
5.4 
4.0 

7802.5 
801. I 

79g: 16 
6.7 

7795.2 
3.8 
2.3 

90.9 
89.4 

7787.9 
__I 
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Lat. 

o /  

32 00 

3 
4 

I 
2 

32 02 

7 
8 
9 

32 IO 

'3 
14 

32 15 
16 
17 
18 
19 

32 20 

23 
24 

32 25 
26 
27 
28 
29 

32 30 
31 
32 
33 
34 

32 35 
36 
37 
38 
39 

32 40 
41 
42 
43 
44 

32 45 
46 
47 
48 
49 

32 50  
5' 
52  
53 
54 

32 55 
56 
57 
5 s  
59 

32 60 

I 1  
I 2  

21 
22 

-- 

Tdue of I/' 

Meters. 
30.801 

I 
I 
I 
I 

30.801 
I 
I 
2 
2 

30.802 
2 
2 
2 
2 

30.802 
2 

. 2  
2 
2 

30.803 
3 
3 
3 
3 

3 
3 
3 
3 

3 
4 
4 
4 

30.804 
4 
4 
4 '  
4 

30.804 
4 
4 
4 
5 

30.805 
5 
5 
5 
5 

30.805 
5 
5 
5 
5 

30.805 
G 
6 
6 
6 

30.806 

30.803 

39.803 

Latitude 32O to 33°-Meridional arcs. 

iums of seconds for middle 
latitude. 

I )  

I 
2 
3 
4 

2 
i 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

2i 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

i 
9 

50 

3 
4 

I 
' 2  

2 
7 
8 
9 

60 
- 

hfcfes .  

30. So 
61.61 
92.41 

123.21 
154.02 
184.82 
215.62 
246.43 
277.23 

308.03 
338.84 
369.64 
400.44 
431.25 
462.05 
492.85 
523.66 
554.46 
585.26 

616.07 
646.87 
677.67 
708.48 
739- 28 
770.08 
800.89 

'831.69 
862.49 
893.30 

924.10 
954.90 
985.71 

I 016.51 
I 047.31 
I 078.12 
I 108.92 
I 139.72 
1 170.53 
1201.33 

I 232.13 
I 262.94 
1 293.74 
1324.54 
1355.35 
I 386.15 
1 416.95 
1 447.76 
I 478.56 
I 509.36 

1 540.17 
1570.97 
1601.77 
I 632.58 
I 663.38 

.I  694.18 
1724.99 
I 755.79 
1 786.59 
I 817.40 
I 848.20 

Valueof I /  

MctcrS. 
1848.05 

.06 

.06 
* 07 
* 07 

rS48.08 
.08 
* 09 
-0g 

1848. IO 

. IO 

. I 1  
* I 1  
. I 2  . I 2  

1848.13 
13 - 14 
14 

* 15 

1848.15 
.16 . 16 
* 17 . . I 7  

1848.18 
. r8  
* 19 
* 19 

1848.20 

. 2 0  

. 21 

. 2 I  

. 2 2  

. 2 2  

t 848.23 
* 23 
* 24 
* 24 
* 25 

1848.25 
.26 
.26 

27 
27 

1848.28 
.28 
* 29 
* 29 
- 3 0  

1848.30 
.3I  
* 31 
* 32 
32 

1848.33 
* 33 
.34 
34 

* 35 
1848.35 

iums of minutes for middle 
latitude. 

/ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 

3 
4 

45 
6 

I 
2 

; 
9 

50 

3 
4 

I 
2 

7 
8 

62 

Metes: 

I 848. I 
3 696. I 
5 544.2 
7 392.3 
9 240.3 

I I 088.4 
12 936.5 
14 784.6 
16 632.7 

18 480.8 
20 328.9. 

24 025. I 
25 873.2 
27.721.4 
29 569.5 
31 417.6 
33 265.8 
35 "3.9 

36 62. I 

40 658.4 
42 5 6 . 6  
44 354.7 
46 202.9 
48 051. I 
49 899.3 
51 747.5 
53 595.6 

55 443.8 
57 292.0 
59 140.3 
60 988.5 
62 836.7 
64 684.9 
66 533. I 

72 077.8 

73 926. I 
75 774.4 
77 622.6 
79 470.9 

83 167.4 

88 712.3 
90 560.5 

92 408.8 
94 257. I 
96 105.5 
97 953.8 
gg 802. I 

IOI 650.4 
103 498.7 
105 347. I 
107 195.4 
log 043.8 
110 892. I 

22 177.0 

38 g10.2 

68 381.4 
70 229. G 

81 319. I 

!i ti:: : 

Lati tude p0-Co-ordinatcs of curvature. 

Longitude. X 

AfitWS. 

1574.9 
3 149.8 
4 724.8 
6 299.7 
7 874.6 
9 449.5 

I 1  024.4 
12 599.4 
14 '74.3 

1s 749.2 
23 623.8 
3' 498.3 
39 372.9 
47  247.4 
55  121.9 
62 996.4 
70 870.8 
78 745.2 
86 619.5 

94 493.8 
loa 368. o 
I IO 242.2 
118 116.3 
125 990.3 
133 864.3 
141 738.2 
149 612. o 
157 485.7 
165 359.3 

173 232.8 

283 449 
377 894 

. 472 307 
566 680 
661 004 
755 272 

181 106.2 
188 980 

849 475 

943 605 
1 037 655 
I 131 616 
I 225 480 
I 319 239 
I 412 885 
I 506 411 
1599808 
169 067 
I 788 182 

1879 I 4 4  
I 971 946 
2 064 579 
2 157 035 
2 249 305 
2 341 385 
2 433 264 
2 524 935 

2 798 621 

2 616 390 
2 707 621 

--- 

Y 

Meters. 

0. I 

I .  I 
0 . 5  

1.9 
3.0 
4.4 
6. o 
7.8 
9.8 

27.3 
48.6 
75.9 

109.3 
148.7 
194.2 
245.8 
303.5 
367.2 

437.0 
512.8 
594.8 
682.8 
776.9 
877.0 
983.2 

12. I 

I 095 .g  

; ; i t 2  
I 468.7 
1605.3 
I 748 
3 933 
6 991 
IO 922 
15 727 
21 404 
27 954 
35.375 

43 667 

73 761 
85 529 
98 164 

I11 664 
I 26 ozg 
141 256 
157 346 

I74 296 
192 105 

230 295 
250 672 
271 go1 
293 981 
316 gio 
340 686 
365 307 
390 770 

2: 2 

210 772 

- 
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I 
Lat. 

0 '  

33 oc 
1 
I 

4 

33 05 c 
2 
5 

33 IC 

1: 
I4 

33 I! 
I t  
1; 
I t  
IS 

33 2c 

2: 
24 

33 25 
2f 
21 
2t 
2s 

33 3c 
31 
32 
32 
34 

33 35 
36 
31 
38 
3s 

33 4= 
41 
42 
43 
44 

33 45 
46 
47 
48 
49 

33 50 
51  
52 
53 
54 

33 55 
56 

I1 
I: 

21 
2 5  

$ 

L 

Latitude 33O to 34O-Arcs of the parallel in meters. 

103.84 
.82 
.& - 78 
76 

103.74 
- 7 2  
* 70  
.68 
.66 

103.64 
.62 
.60 
- 5 8  
* 57 

103- 55 
.53 
* S I  
49 
47 

103.45 
43 

.41 
39 

* 37 
103.35 

33 
* 31 
29 

* 27 

103.25 
23 

. I9 
* 17 

103.15 
I3 

-09 
- 0 7  

103.05 
03 

3. 01 

2.99 
' 97 

102.95 
93 

* 91 
.89 
* 87 

102.85 
* 83 
.81 
79 

' 77 
102.75 

* 73 
. ? I  
* 69 
* 67 

102.65 

.21 

. I1  

5/' 

129.80 
* 78 
.75  
* 73 
.70 

I 29.68 
* 65 
63 

.6c 
* 58 

129.55 
53 
50 

* 48 
* 45 

129.43 
a41 
* 38 
* 36 
* 33 

129.31 
.29 
.26 

, 24 

129.19 . 16 
* 14 

-09 

129.06 
.Q4 

9.01 

.21 

. I1 

8.99 
95 

128.94 
* 91 
* 89 
.86 
* 84 

128.81 
79 

* 76 
74 

* 71 
I 28.69 

.67 
64 

.62 
*59 

128.57 
* 55  
* 52 
.49 
' 47 

128.44 
.42 
39 

* 37 
* 34 

128.32 

r55.76 
* 73 
. 7 0  
67 

.64 

.58 

. 5 5  
* 53 
* 50 

15.5-47 
-44 
e41 
38 
35 

'55.32 
* 29 
.26 
23 

155. 1.7 
. I4 

.08 

.os 
155.02 

4.99 
-96 
* 93 
a 9 0  

155.61 

.20 

. I1  

'54.87 
* 84 
.8I 
-78 
* 76 

154.73 
* 70 
: 67 
* 64 
.61 

154.58 
* 55 
5 2  

* 49 
* 46 

154.43 
.40 
* 37 
34 

-3' 
154.28 

.25 

.22 

. I 9  

.16 
154.13 

07 
.04 

4.01 

. I O  

153.98 

1'' 

181.72 
* 69 
65 

.62 
e 5 8  

181.55 
* 51 
.48 
-45 
.4I 

181.38 - 35 
a31 
.28 
* 24 

181.21 
* 17 
* I4 

07 

181; 03 

0.96 
93 

* 89 
180.86 

.82 
* 79 
.76 
* 72 

180.69 
* 65 
.62 
* 58 
. 5 5  

180.52 

.48 
* 45 
* 41 
e38 

180.34 
* 31 

27 
* 24 

180.17 
* 13 

.06 
80.03 

179.99 
* 96 
* 92 
.89  
* 85 

. 78  
* 75 
* 71 
.68 

179.64 

. I O  

1.00 

a 2 0  

. IO 

179.82 

207.68 
f 64 
.60 
* 56 
. 5 2  

207.48 
.44 
f 40 
37 
33 

207.29 
. 25  

I7  
* I3 

207. 09 
* 05 

7.01 
6.97 

93 

206.89 
* 85 
* 81 
* 78 
* 74 

206.70 
.66 
.62 
.58  
.54 

206.50 
.46 
,42  
.38 
* 34 

206.30 
.26 

. I8  
* 14 

206. .IO 
.06 

6.02 

e94 
=05.90 

.86 

.82 

. 78 
* 74 

205.70 
.66 
.62 
e 5 8  
a54 

T i .  50 
.46 
.42 . 38 
34 

205.30 

.2 I  

. 2 2  

5.98 

233.64 
.6c 
. 55  
* 51 
.46 

233.42 
* 38 
.33 
f 29 
* 24 

233.20 
.16 

07  
3.02 

232.98 
93 

.89 
f 85 
.&I 

232.76 

. I1 

a67 
.63 . . 5 8  

232.54 
.49 
.45 
* 40 
.36 

232.31 
27 

. I 8  
.f I3 

232. og 
* 0.5 

I .  96 
.9I 

231.87 
.82 
.78 

- e73 
* 69 

231.64 
.60 
* 55 
. S I  
* 46 

231.42 
* 37 

24 
231.19 

1.5 

.06 

230.97 

.22 

2.00 

: 3 

. IO 

1.01 

1' 

'557.6 
7.3 
7 . 0  
6.7 
6.4 

1556. I 
5.8  
5 .5  
5.3 
5 . 0  

1554.7 
4.4 
4. 1 
3.8 
3.5 

'553.2 
2.9 
2.6 
2.3 

155'. 7 
I. 4 

0.8 
0.5  

1550.2 
49.9 
9.6 
9.3 
9.0 

1548.7 
8.4 
8. I 
7.8 
7.6 

1547.3 
7.0  
6. 7 
6.4 
6. I 

1545.8 
5 . 5  
5 . 2  
4.9 
4.6 

1544.3 
4.0 
3.7 
3.4 
3. 1 

2 .5  

1.9 
I. 6 

1541.3 
. 1.0 

0. 7 
0.4 

40. I 

2 . 0  

I. I 

1542.8 

2.2 

1539.8 
-- 

a/ 

3115.2 
4.6 
4.0 
3.4 
2.8 

3112.2 
1.6 

IO. 5 
09.9 

3109.3 
8.7 
8. I 

7 .5  
7 . 0  

3'06.4 
5 . 8  
5 . 2  
4.6 
4.0 

3103.4 
2.8 

I. 6 

3100.4 
099.8 

9.3 
8.7  
8. 1 

3097.5 
6.9 
6.3 
5. 7 
5.1 

3094.5 
3.9 
3.3 
2 .7  

3091.5 
0.9 

90.3 
89.8 
9.2 

3088.6 
8.0 
7.4 
6.8 
6.2 

3085.6 
5 . 0  
4.4 - 3.8 
3. 2 

3082.6 

I. 4 
0.8 
80.2 

1. I 

2.2 

I. 0 

2. I 

2 . 0  

3079.6 

81 

4672.8 
1.9 

70. I 
69.3 

4668.4 
7 .5  
6.6 
5 . 7  
4.8 

4664. o 
3. 1 

1.3 
60.4 

4659.5 
8.6 
7. 7 
6.9 
6.0 

4655.1 

1.0 

2.2 

4. 2 
3.3 
2.5 
1.6 

4650.7 
49.8 
8.9 
8.0 
7. 1 

4646.2 
5.3 
4.4 
3.5 
2.7  

4641.8 
0.9 

40. o 
39. 1 
8.2 

4637.3 
6.4 
5 . 5  
4.6 
3- 7 

4632.8 
1.9 

30. I 
29.2 

4628.3 
7.4 
6.5 
5.6 
4.7 

4623.8 
2.9 
2.0 
I. I 

20.2 

1.0 

4619.3 

4' 

6230.3 
29.2 
8.0 
6.8 
5.6 

6224.5 
3.3 

19.8 

6218.6 
7.4 
6. 2 
5 .  1 
3.9 

6212.7 
1 .5  

IO. 4 
09.2 

8 . 0  

6206.8 
5.6 
4.4 
3.3 

6200.9 
199.7 

7.3 
6. 2 

6195.0 

2.6 
1.4 

go. 2 

6189. o 
7.8 
6.6 
5 -  5 
4.3 

6183. I 
1.9 

80.7 
79.5 
8.3  

6177. I 
5.9 
4.7 
3.5 
2.3 

6171. I 
69.9 
8.7 
7 .5  
6.3 

6165. I 
3.9 
2 . 7  
1.5 

60.3 
6159. I 

2. I 
21.0 

2. I 

8.5 

3.8 

6) 

7787.9 
6. 5 
5 . 0  
3. 5 

7780. G 
79. 1 

7 .7  
6. 2 
4.7 

7773.3 
I. 8 

70.3 
68.8 
7.4 

4.4 
2.9 
1.5 

60. o 

7758.5 
7.0 
5.6 
4.1 
2.6 

7751. I 
49.6 
8. 2 
6.7 
5.2 

7743.7 

40.7 
39.2 

7 .8  
7736.3 

4.8 
3.3 
I. 8 

30.3 

7728.8 
7.3 
5.9 
4.4 
2.9 

7721.4 
19.9 
8.4 
6.9 
5.4 

7713.9 
2.4 

IO. 9 
09.4 
7.9 

7706.4 
4.9 
3.4 
1.9 

700. 4 

2. I 

7765.9 

2.2 

7698.9 
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Lot. 

O I  

33 00 

3 
4 

c 

8 
9 

I 
2 

I 
I 33 05 

1 7  

1 33 10 
I 1  
I 2  

13 
14 

33 15 
16 
'7 
18 
19 

33 20 
21 
22 

23 
24 

26 
27 I 28 

I 29 

I 33 ;; 
I 32 

33 
34 

36 

39 

I 33 3 5  

I 33 40 

j 33 4: 
47 
48 

I 33 5 0  
5 1  

' 5 2  

1 54 
I 33 5 5  
I 56 

57 
58 

I 53 

-__- 

Value of I" 

_ _  ___ 

Meffls. 
30 y 

6 
6 
6 

30.806 
6 
6 
7 
7 

30. So7 
7 
7 
7 
7 

30.807 
7 

.7 
7 
7 

30.808 
8 
8 
8 
8 

30.808 
8 
8 
8 
8 

30.808 
8 
9 
9 
9 

9 
9 
9 
9 

30.809 

30. w 
9 
9 

09 

30.810 
IO 

. o  
0 
0 
0 

30.810 
0 
0 
0 
0 

30.810 
I 
I 
I 
I 

30.81 I 

Latitude 33O to 34°-Meridionel arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

1 30 

3 
, 4  

I 
2 

32 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

1 
2 

I 
2 

7 
8 
9 

60 
-- 

MtttYS. 

30.81 
61.62 
92.43 

123.23 
154.04 
184.85 
215.66 
246.47 
277.28 

308.08 
338.89 
369.70 
400.51 
43'. 32 
462.13 
492.93 
523.74 
554.55 
585.36 

616.17 
646.98 
677.78 
708.59 
739.40 

801.02 
831.83 
862.63 
893.44 

924.25 
955.06 
985.87 

I 016.68 
I 047.48 
I 078.29 
I log. IO 
1 139.91 
I 170.72 
I 201.53 

1 232.33 
I 263. 14  
1293.95 
I 324.76 
I 355.57 
I 386.38 

I 447.99 
I 478.80 

1540.42 
I 571.23 
I 602.03 
I 632.84 
I 663.65 

I 694.46 
I 725.27 

I 817.69 

770. 21 

I4I7.  I 8  

1509.61 

; :E::," 
1848.50 

Sums of minutes for middle 
latitude. 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

7 
8 
9 

60 

Meters. 

I 848.4 
3 696.7 
5 545.' 
7 393.4 
9 241.8 

I 1  w.2 
12 938.6 
14 787.0 
16 635.4 

18 483.8 
20 332.2 
22 180.6 
24 029. o 
25 877.4 
27 725.8 
29 574,2 
3' 422.7 
33 271. I 
35 119.6 

36 966. o 
38 816.5 
40 664.9 
42 5'3.4 
44 361.9 
46 210.3 
48 058.8 
49 907.3 
5 1  755.8 
53 604.3 

55  452.8 

59 149. 
60 998.3 
62 846.8 

64 695.3 
66 543.9 
68 392.4 
70 241.0 
72 089.5 

73 938.0 
75 786.6 
77 635.2 
79 483.7 

, 81 332.3 
83 180.9 

88 726.6 
90 575 .2  

92 423.8 
94 272.4 
96 121. o 
97 969.6 
99 818.2 

57 301.2 

2 :;;: : 

IOI 666.9 
103 5 1 5 . 5  
105 364. I 
107 212.8 
rog 061.4 
1 1 0  910. I 

Latitude 33°-Co-ordinatcs of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

0 10 

2 0  
' 5  

75 
30 

0 35 
40 
45 
50 
55  

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

I 0 0  

, 10 

20 

2 0 0  

IO 00 
I 1  00 
12 00 
13 00 
14 00 

' 5  00 
16 00 
17 00 

'9 00 

I n  00 

20 00 
21 03 
22 00 
23 00 
24 00 

"5 00 
26 w 
27 00 
28 00 

29 00 
30 00 

X 

Afifcrs. 

1557.6 
3 115.2 
4 672.8 
G 230.3 
7 787. 9 
9 345.5 

I O  903, I 
12 460.7 
14 018.3 

' 5  575.9 
23 363.8 
3' 151.7 
38 939.6 
46 727.4 

70 ogo. 8 

62 54 303. 515.3 I 

85 77 878.6 666.2 

93 453.8 

109 028. I) 
IO1 241.4 

116 816.3 
124 603. 7 
132 390.9 
140 178. I 
I47 965.2 
155 752.2 
'63 539. I 

1 7 1  326.0 
179 112.7 
186 899 
2so 328 
373 73' 
467 100 
5 6 0  428 
653 704 
746 922 
840 072 

933 146 
I 026 136 
1119033 
I 211 829 
I 304 5'5 
I 397 083 
I 489 526 
I 581 834 
I 673 998 
I 766 011 

I 857 866 
I 949 553 
2 041 062 
2 132 387 
2 223 521 

2 314 453 
2 405 175 
2 495 680 
2 585 961 
2 676 007 
2 765 812 

1 

Y 

MCtWS. 

0. I 

I .  I 
2 . 0  

0.5 

. 3. I 
4.4 
6.0 
7.9 

12.3 

49.4 
77. I 

151. I 

197.4 
249.8 
308.4 
373.2 

444.2 
521.3 
604.6 
694.0 
789.6 
891.4 

IO. 0 

27. n 

111.0 

999.4 
I 113.5 
1233.8 
1360.3 

1492.9 
I 631.7 
1777 
; 3 

I 1  IO2 
' 5  986 
21 757 
28 414 
35 957 

44 385 
53 697 
63 893." 
74 971 
86 93' 
99 771 

113 491 
I 28 089 
I43 564 
159 914 

'77 138 
195 234 
214 201 
234 037 
254 74b 
276 309 
298 741 
322 034 
346 187 
371 I97 
397 061 
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- 
Lat. 

O I  

34 a 
I 
: 

1 

34 O! 
t 

2 
5 

34 I( 
I1 
I: 
1: 

14 

34 I! 
I t  
17 
IE 
'S 

34 2c 

23 
24 

34 25 
26 
27 
28 
29 

34 30 
31 
32 
33 
34 

34 35 
36 
37 
38 
39 

34 40 
41 
42 
43 
44 

'34 45 
46 
47 
48 
49 

34 5 0  
51 
52 
53 

,54 
34 55 

56 
57 
58 
59 

34 60 

21 
22 

-- 

25.61 
.61 
. 6  
.6' 
.6: 

25.6, 
. 6  
.6' 
.6' 
.6. 

25. 6 
. 6  
.& 
.& 
* 5' 

25. 5! 
.51 
.51 

5:  
* 5: 

25 .5 (  
* 5t 
* 5! 

5! 
.54 

25.51 
* 5: 
* 5: 

.5: 

25.51 
* 51 
* 5c 
* 5c 
45 

15.49 
.48 
.48 
* 47 
47 

~5.46 
* 46 
* 45 
45 
-44 

544 
.43 
43 

.42 

.42 

'5.41 
* 41 
e40 
* 40 
39 

5.39 
38 

* 38 
* 37 
* 37 

5.36 

. Si 

- 

51.3: 
.3: 
* 31 
.3' . 2! 

. 2; 

.2( . 2: 

51.2: 

51.21 

.a 

. 2: 

.21 

.u: . I< 

. It 

. 1: 
* 1 4  . 1: 

51.19 

* os 
.oE 

5'. 07 
.06 
* 05 
04 

.03 

51.02 

0.99 
98 

50.97 
.96 
* 95 
* 94 
.93 

50.92 
91 

* 90 
.89 
.88 

jo. 87 
.86 
* 85 
84 

* 83 

io. 82 
.81  
.80 
79 

* 78 
io. 77 

* 76 - 75 
* 74 
* 73 

io. 72 

51. I t  

. I1 . I C  

. 01 
I.  00 

- 

76.9: 
95 

* 9t 
a 9 4  
9: 

76.91 
*gc 
.8$ 
. @  
.85 

76. s4 
.8i 
.81 
* 7s 
78 

76.76 
.75 
* 73 
72 

* 7c 

76.69 
* 67 
.66 
64 
63 

76.61 
.60 
58 

* 57 
* 55 

76.54 
* 52 
* 50 
* 49 
-47 

76.46 
a 4 4  
.43 
.4I  
e40 

76.38 
.37 
.35 
34 

* 32 
76.31 

* 29 
.28  
.26 
a 2 4  

16.23 

.18 
* '7 

,6.15 
-14 

. 21 

. 2 0  

.I2 . I1 
-09 

,6.08 

- 

- 

102.6, 
. 6  
-6' 
* 5' 
- 5  

102.5, 

5.  
. 5  
* 4' 
-4' 

I02.4! 
4: 

- 4  
-* 3! 

* 3: 
102.3: 

* 3: 
* 31 . 2! . 2: 

102. 2: . 2: 
. 2 1  . 15 . 1; 

102. I! 
. I :  . I1 
-0s . 0)  

102.05 
.O? 

1.95 
.97 

101.94 
* 92 
.gc 

.86 

(01.84 
. 8 2  
.80 
* 78 
* 76 

01.74 
.72 
* 70 
.68 
.66 

01.64 
.62 
.60 

2.01 

.8a 

- 5 8  
56 

01.54 
. 5 2  
49 

-47 
* 45 

01.43 - 

Latitude 34O to 35O-Arcs of the parallel in meters. * 

128.32 
.29 
* 27 

24 

128.19 
. r 6  
* '4 

-09 

128.06 
a 0 4  

8.01 
7.99 
e96 

127.94 
* 91 
89 

.86 

.84 

127.81 
* 79 
* 76 
74 

* 71 
127.69 

.66 
* 64 
.61 
59 

127.56 
-53 ,. 51  
* 48 
.46 

'2F43 
e40 
.38 
* 35 
* 33 

127.30 
.28 

25 
23 

.20 

127.17 
. I 5  

* 07 

r27.05 

7.00 
6.97 

* 95 
126.92 

* 89 
* 87 
.84 

. 2 2  

. I 1  

. I2 

. IO 

. 02  

.82 
126.79 

153.91 
.9! 
.9: 
.8: 
.8t 

.8c 
* 7i 
.7-! 
.71 

153.6t 
.6: 
.6: - 55 
* 5( 

153.5: 
* 5c 
* 46 
42 
4c 

'53.37 
34 
31 . 2E 

. 25  

153.22 
f 19 . 16 
f '3 . io 

'53.07 
* 04 

3.01 
2.98 

* 95 
152.92 

89 
.86 
* 83 
.80 

152.76 
* 73 
70 

* 67 
* 64 

r52.61 
a 5 8  
* 55 
* 5 2  
49 

152.46 
* 43 
* 40 
37 

* 34 
152.30 

27 
24 

. 18 
52.15 

153.8: 

. 2 1  

- 

'79.64 
.61 

55 
.54 

5 c  
179.45 

* 4: 
4c 
36 

* 32 

174.25 
.26 

* 15 
15 

. 2 2  

179. 1 9  . 08 
04 

9.01 
8.97 

178.94 
.ga 
.87 
83 

.80 
178.76 

* 72 
* 69 

1 .65 
.62 

178.58 
. 5 5  
f 5 1  
.48 
e 4 4  

178.41 
37 

.34 
30 

* 27 

178.23 

: :& 
. I 2  
.08 

[ 78.05 
8.01 

.94 
* 91 

77.87 
* 83 
.80 
* 76 
.73 

77.69 
.65 
.62 
a 5 8  
* 55 

77.51 

7.98 

- 

2 5 3 c  
.26 
. 2 2  
. 18 
* 14 

205. IC 
.06 

5 . 0 2  

4.98 
* 94 

204.9~ 
.86 
.82 
* 78 
.74 

204.70 
' .66 

.62 

..58 
54 

204.50 
* 46 
a42 
38 

* 34 
204.30 

.26 

. I 7  
' 13 

204- og 
* 05 

4.01 
3.97 

* 93 
203.89 

* 85 
. 8 1  
77 
73 

203.69 
.65 
.61 
* 56 
e52 

203.48 
.44 
* 40 
.36 
* 32 

203.28 
.24 

* 15 

203.07 
3-03 
2.99 

95 
91 

102.87 

. 2 1  

. 2 0  

. I 1  

230.9: 
.9: 
.81 
.8: 
.7! 

230.7~ 
* 7c 
.61 
.& 
. 5 (  

230.5 1 

4; 
.4: 
3t 

* 3: 
230.25 

* 24 
. 2 c  . 15 
. I1 

230. d 
30.05 
29.97 

.8E 
229.82 

.7s  
74 
7c 

.65 

229.61 
.56 
* 51  
.47 
.42 

229.38 
.33 
.28  
.24  
. '9 

229.15 

.06 
9.01 
8.96 

228.92 
* 87 
.83 
* 78 
73 

228.69 
* 64 
* 59 
* 55 
* 50 

128.46 
41 

e36 
32 

* 27 
128.23 

.9i  

. IO 

- 

1539. 
9. ! 
9. 2 
8.5 
8. t 

1538. : 
8. c 
7.5 
7.4 
7. ' 
6.5 
6. s 
5 .  s 
5. f 

1535.: 
5. C 
4.6 
4.2 
4. c 

1533.7 
3.4 
3. I 
2.8 

2.5 

1532. 2 

1.9 
I. 6 
1.3 

1530.7 
0.4 

30. I 
29.8 
9.5 

1529.2 
8.9 
8.6 
8.3 
8.0 

1527.6 
7.3 
7.0 
6.7 
6.4 

1526. I 
5.8 
5 . 5  
5 . 2  
4.9 

1524.6 
4 .3  
4.0 
3.7 
3.4 

1523. o 
2.7 
2.4 

I. 8 
1521.5 

1536. t 

I .  0 

2. I 

a/ 

3079. t 
9. c 
8.4 
7. 5 
7. 1 

3076.5 
5 .  s 
5.2 
4. 7 
4. 1 

3073.5 
2.5 
2.3 
1 . 7  

3070.5 
69.9 
9.3 
8.7 
8. I 

3067.5 
6. 9 
6. 3 
5 . 6  
5 .0  

3064.4 
3.8 

I .  I 

3.2 
2.6 

3061.4 
0 . 8  

60.2 
59.6 
9.0 

3058.3 
7.7 
7. I 
6.5 
5.9 

3055.3 
4.7 
4. I 
3.4 
2.8 

3052.2 
I. 6 

50.4 
49.8 

2 . 0  

1.0 

3049.2 
8.6 
8.0 
7.3 
6.7 

3046. I 
5 . 5  
4.8 
4.2 
3.6 

3043.0 
-- 

4619.3 
8.4 
7.5 
6.6 
5.7 

4614.8 
3.9 
3.0 
2. I 
I .  2 

4610.3 
09.4 

8 . 5  
7.6 
6.7 

4605.8 
4.9 
3.9 
3.0 

4601.2 
600.3 
599.4 

8.5 
7.6 

4596.7 
5.8 

2. I 

4.9 
3.9 
3.0 

4592. I 

90.3 
89.3 
8.4 

4587.5 
6. G 
5.7 
4.8 
3.9 

4582.9 

I .  2 

2.0 
I .  I 

80. I 

79.2  
4578.3 

7.4 
6.5 
5 . 5  
4.6 

4573.7 
2.8  
1.9 

70. I 
4569. I 

8.2 
7.3 
6.3 
5.4 

4564.5 

1.0 

6159. I 
7.9 
6.7 
5 . 5  
4.3 

6153. I 
1.9 

50. 7 
49.5 
8.3 

6147. I 
5.9 
4.6 
3.4 

6141. o 

8.6 
7.4 
6.2 

6135. o 
3.7 
2 . 5  
1.3 

30. I 
6128.9 

7.7 
6.4 
5 . 2  
4.0 

6122.8 
1.6 

20.4 
19. I 
7.9 

6116.7 
5 . 5  
4.2 
3.0 
I. 8 

61 IO. 6 
og. 4 
8.2 
6. 9 
5 7 

6104.5 
3.2 

100.8 

2.2 

39.8 

2 . 0  

099.6 

6098.3 
7.1 
5.9 
4.6 
3.4 

6092.2 
90.9 
89. 7 
8.5 
7.2 

6086. o 
-- 

5/ 

7698.9 
7 . 4  
5 . 9  
4.4 
2- 9 

7691.4 
89.9 
8.4 
6.8 
5.3 

7683.8 
2.3 

80. 8 
79.3 
7.8 

7676.3 
4.8 
3.2 
1.7 

70. 2 

7668.7 
7.2 
5.7 
4. I 
2.6 

7661. I 
59.6 
8. I 
6.5 
5 . 0  

7653.5 

50.4 
48.9 

7.4 
7645.9 

4.3 
2.8 

41.3 
39.8 

7638.2 
6.7 
5.2  
3.6 

7630.6 
29.0 
7.5 
6. o 
4.4 

7622.9 
21.4 
19.8 
8. 3 
6.8 

7615.2 
3.7 

IO. 6 
09. I 

7607.5 

2 . 0  

2. I 

2. 1 
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Lat. 

O I  

34 00 

3 
4 

I 
2 

34 0: 

7 
8 
9 

34 10 

13 
. I4  

34 15 
16 
17 
18 
19 

34 20 

I 1  
I2 

21 
22 

23 
24 

34 25 
26 
27 
28 
29 

34 30 
31 
32 
33 
34 

34 35 
36 

39 

34 40 
41 
42 
43 
44 

34 45 
46 
47 
48 
49 

34 50 
S I  
52 
53 
54 

34 55 
56 
57 
58 
59 

34 60 

QS 

Value of I / /  

Meters. 
30.81 I 

I 
I 
I 
I 

30.81 I 
I 
I 
2 
2 

jo. 812 
2 
2 
2 
2 

30.812 
2 
2 
2 
2 

30.813 
3 
3 
3 
3 

30.813 
3 
3 
3 
3 

30.81 3 
4 
4 
4 
4 

30.814 
4 
4 
4 
4 

30.814 
4 
4 
5 
5 

30.815 
5 
5 
5 
5 

30.815 
5 
5 
5 
5 

30.816 
6 
6 
6 
G 

30.816 

Latitude 34O to 35°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 
I 5  
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

5 0  
I 
2,  
3 
4 

I 
2 

I 
2 

7 
8 
9 

60 

Meters. 

30.81 
61.63 
92.44 

123.25 
154.07 
184.88 
215.69 
246.51 
277.32 

308.13 
338.95 
369.76 
400.57 
431.39 
462.20 
493.01 
523.83 
554.64 
585.46 

* 677.90 

616.27 
647.08 

708.71 
739.52 
770.34 
801.15 
831.96 
862.78 
893.59 

924.40 
955.22 
986.03 

I 016.84 
I 047.66 
I 078.47 
I 109.28 
I 140. IO 
I 170.91 
I 201.72 

1232.54 
1263.35 
I 294.16 
1324.98 
I 355- 79 
I 386.60 
1417.42 
I 448.23 
1479.04 
I 509.86 

I 540.67 
1571.48 
I 602.30 
I 633.11 
I 663.93 
1694.74 
1725.55 

I 787. I 
I 817.99 
I 848.81 

1756.32 

Meters. 
1848.65 

.66 

.66 
* 67 
.67 

1848.68 
.68 
.69 
.69 
* 70  

1848.70 
. 7 1  
. 7 1  
. 7 2  
.72  

1848. 73 
* 73 
.74 
.74 
* 75 

1848.75 
* 76 
.76 
‘ 77 
* 78 

1848.78 
* 79 
.79 
.so 
.80 

1848.81 
. S I  
. 8 2  
. 8 2  
.83 

I 848.83 
* 84 . ‘84 
85 

.85 

1848.86 
.86 
* 87 
* 87 
.88 

1848.88 
* 89 
* 89 
e 9 0  
a 9 0  

1848.91 
* 91 
* 92 
* 92 
.93 

1848.93 
* 94 
* 94 
.95 
.95 

1848.96 

3um.s of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

i 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

2 
7 
8 
9 
60 

Meters. 

I 848.7 
3 697.3 
5 546.0 
7 394.6 
9 243.3 

I 1  092.0 

12 940.7 
14 789.4 
16 638. I 

18 486.8 
20 335.5 
22 184.2 
24 032.9 
25 881.6 

27 730.4 
29 579. I 
31 427.8 
33 276.6 
35 125.3 

36 974. I 
38 822.8 
40 671.6 
42 520.3 
44 369. I 

46 217.9 
48 066.7 
49 915.5 
5 1  764.3 
53 613. I 

55 461.9 
57 310.7 
59 159.5 
61 008.3 
62 857. I 
64 705.9 
66 554.8 
68 403.6 
70 252.5 
72 101.3 

73 950.2 
75 799.0 
77 647.9 
79 496.8 
81 345.6 
83 194.5 
85 043.4 
86 892.3 
88 741.2 
90 590. I 

92 439.0 
94 287.9 
96 136.8 
97 985.7 
99 834.7 

IOI 683.6 
103 532.5 
105 381.5 
107 230.4 
109 079.4 
I IO 928.3 

Latitude 34°--Co-ordinates of curvature. 

Longitude. X 

Meters. 

1539.8 
3 079.6 
4 619.3 

7 698-9 
9 238.7 

10 778.5 

6 159. I 

12 318.3 
13 858. o 

15 397.9 
23 096.7 
30 795.6 
38 494.4 
46 193.2 
53 892.0 
6r 590.8 
69 289.5 
76 988.2 
84 686.8 

92 385.4 
100 083. g 

115 480.7 
123 179.0 
130 877.2 
138 575.3 
146 273.4 
I53 971.3 
161 669.2 

169 366.9 
I77 064.5 
184 762 
277 I21 
369 454 
461 751 
554 004 
646 205 

738 344 
830 4’3 

922 403 
I 014 305 
I Io6  I10 
1 1  7809 

I 380 858 
1472 190 
I 563 381 

I 745 3 

I 836026 
1 926 569 

2 107 097 
2 197 6 5  
2 286 823 
2 376 363 
2 465 677 
2 554 756 
2 643 591 
2 732 175 

107 782.3 

1 2 It 9 395 

1 6 5 4 4 3  

2 or6 929 

Y 

M e h .  

0. I 

I.  I 
2 . 0  

0.5 

3. I 
4.5 
6. I 
8. o 
IO. I 

12.5 
28.2 
50. I 
78.3 

112.7 

153.4 
200.4 
253.6 

37 *8 

450.8 
529. I 
613.6 
704.4 
801.5 
904.8 

I 014.4 
I 130.2 
I 252.3 
13k.7 
I 515.3 
I 656. I 
1803 
4 057 
7 212 

I I  268 
16 225 
22 082 

3 y  I 

28 839 
36 494 

45 048 
54 499 
64 846 
76 089 
88 227 

IOI 258 
115 I 8 0  
129 993 
I45 696 
162 287 

I79 763 
198 124 
217 368 
237 493 
258 497 
280 378 

326 763 

376 629 

303 134 

351 262 

402 863 

18764-No. 5-11 
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- 
Lat. 

- 
o /  

35 y 

35 02 

2 

3 
4 

7 
8 
9 

35 10 

13 
I4 

I 1  
I2 

35 ;i 
17 
18 
19 

35 20 

23 
24 

21 
22 

35 ;i 
27 
28 
29 

35 30 
31 
32 
33 
34 

35 35 
36 
37 
38 
39 

35 4c 
41 
42 
43 
44 

35 45 
46 
47 
48 
49 

35 5c 
5' 
5 2  
53 
54 

35 55 
56 
57 
58 
59 

35 60 

25.36 - 35 
35 

a 3 4  
34 

25.33 
* 33 
32 

' 32 
* 3' 

25.31 
.30 
* 30 
29 

.29 
25.28 

.28 

.27 - 27 

.26 

25.26 
* 25 
24 
-24 
* 23 

25.23 
.22  
.22  
.21 . 21 

25.20 

* 19 
19 

.18 
25.18 

* 17 
. I 7  
.16 
.16 

25. '5 
* '5 
* '4 
* 14 
* '3 

25.12 

.20 

. I 2  . I1 

. I 1  . IO 
25. I O  

.og 
* 09 
.oa 
.08 

25-07 
*Q7 
.06 
.06 
05 

25.05 

16.08 
.06 
.04 
03 

r6.00 
5.98 

* 97 
f 95 
a 9 4  

75-92 
* 91 
* 89 
-87 
.86 

75. 84 
.83 
.81 
.& 
a78 

75.77 
* 75 
* 73 
' 72 
* 70 

75.69 
* 67 
,66 
64 
63 

75.61 
59 

.58 

.56 

. 5 5  
75. 53 

* 52 
5 0  

* 48 
.47 

75.45 
-44 
42 

.4I 
* 39 

75.37 
36 
34 

.33 
* 31 

75.30 
.28 
.26 
25 

* 23 
75.22 

19 
* 17 

15 
75.14 

. 01 

.20 

- 

101.43 
.41 
.39 
.37 
.35 

101.33 
* 3' 
.29 
f 27 
.25 

101.23 

. '9 

. I 7  

.I4 

.2I 

101.12 . IO 
.08 
.06 
.04 

101.02 
1.00 
0.98 

96 
* 94 

100. 92 
-90 
87 
85 

* 83 

100.81 
.79 
* 77 
* 75 
f 73 

100.71 
.69 
67 

* 65 
63 

100. 60 
.58 
.56 
- 5 4  
a 5 2  

100. 50 
.48 
.46 
.44 
* 42 

100.39 
.37 
* 35 
* 33 
* 31 

100. 29 
27 

* 25 
23 

100.18 
. 2 1  

Latitude 35O to 360-Arcs of the parallel in meters. 

r26.79 
.76 
.74 

* . 7 1  
.69 

I 26.66 
.63 

. .61 
58 

.56 

126.53 
* 51 
.48 
.46 
43 

126.41 
.38 
.35 
* 33 
.3c 

.25  
* 23 

126.28 

. 18 

.20 

126.15 

*os 
. 0 7  

04 

126.02 
5.95 

* 97 
.94 
e 9 1  

125.85 
.86 
* 84 
.81 
.7s 

125.76 
* 7: 
. 7 c  
.6f 
.65 

125.6: 
.6c 

5; 
* 5 4  
.55 

125.41 
4( 
.e: 
* 41 
31 

I25.3t 
* 3: 
3' 

.21 . 2t 
125.2: 

.I2 

'52. 15 

.og 

.06 

.03 
152.00 

I. 96 
93 

e 9 0  
' 87 

1s t .  84 
.81 
.78 - 75 
. 7 2  

151.69 
.65 
.62 
.59 
f 56 

'51.53 
* 50 
e47 
:44 
a41 

151.37 
* 34 
* 31 
.28 
f 25 

151.22 
. I 9  
.16 
* 13 
.og 

151.06 
.03 

0.97 
94 

150.91 
* 87 
.84 
.81 
* 78 

'50.75 
* 72 
69 

.65 

.62 

150.59 
.56 
* 53 
* 50 
.47 

150.43 
.40 
* 37 
.34 
.3I 

150.28 

. I 2  

1.00 

77.51 
f 47 
.44 
40 

.37 
,77.33 

.29 

.26 

. I 9  

r77.15 

.OS 

.04 
7.01 

176.97 
.93 
a 9 0  
.86 
.82 

r76.79 
* 75 
* 72 
.68 
64 

176.60 
.57 
* 53 
.49 
46 

176.42 
38 

* 35 
3' 

.28 
176. Zq 

* 17 
* '3 

176.06 
6.02 
5.99 

* 95 
9 91 

'75.87 
* 84 . 8c 
. 76  
* 72 

175.69 
65 

.62 
* 58 

54 
175. 5c 

.47 
43 

' 39 
.36 

175.32 

.22  

. I 1  

.20 

. 10 

202.87 
* 83 
.78 
* 74 
. 7 0  

202.66 
.62 
* 58 
.54 
. S O  

202.46 
* 41 
.37 
* 33 
.29 

202.25  

17 

.OS 

202.04 

I. 96 
.92 
.87 

201.83 
* 79 
* 75 
* 71 
' 67 

201.63 
' 58 
.54 
.so 
46 

201.42 
.38 
* 33 
.29 
* 25 

17 
. I 3  
.08 
* 04 

0.96 
* 9' 
* 87 
* 83 

200.79 
.75 

70 
.66 
.62 

200.58 
f 54 
' 49 
.45 
.4I  

200.37 

.2I 

. I 2  

2.00 

201.21 

201.00 

~28.23 . 18 
.I4 
.og 
.04 

~28.00 
7.95 

, . 9 I  
.86 
.81 

227.76 
. 7 2  
* 67 
.62 
. 5 8  

227.53 
.49 
.44 
.39 
.34 

227.30 
* 25 

.16 

227.06 
7.02 
6.97 
.92 
.88 

226.83 
.78 
* 74 
.69 
* 64 

226.6~ 
. 5 5  
. 5 c  
.45 
-41 

226.36 
e31 
.27 
.21 
* 17 

226. 19 . of 
6.0: 
5.98 
.94 

225.85 
.% 
* 75 
* 7: 
* 7( 

225.6: 
.6( 
* 55 
. 5 1  
* 4t 

225.41 

.20 

. I 1  

1' 

1521.5  

0.9 
0. 6 
0.3 

1520 .0  
19.6 
9.3 
9.0 
8.7 

1518.4 
8. I 

7.8 
7.5 
7. 2 

1516.9 
6.5 
6. a 
5.9 
5.6 

1515.3 
5 . 0  
4.7 
4.4 
4. 1 

1513.7 
3.4 
3. I 
2.8 
2.5 

1512.2 
1.9 
I. 6 
I *  3 
0.9 

1510.6 

0.3 

og. 7 
9.4 

ISOg. ' 
8.1 
8 . 4  
8. I 
7.8 

1507.5 
7. 2 
6.5 
6. 5 
6. 2 

1505. s 
5. 6 
5 . 2  
5 . C  
4. 5 

4. c 
3.7 
3.4 
3. ' 

1502. t 

I .  2 

10.0 

1504. : 

3043.0 
2.4 
I .  n 
1 .2  

40.5 
3039.9 

9.3 
8.7 
8.0 
7.4 

3036.8 
6.2 
5.6 
5 . 0  
4.3 

3033.7 
3.1 
2 .5  
1.8 

3030.6 
.30.0 
29.4 
8.8 
8. I 

3027.5 
6.9 
6.2 
5.6 
5 . 0  

3024.4 
3.8 
3. I 
2 .5  
1.9 

3021.2 
0.6 

19.4 
8.8 

3018. I 
7.5 
6.9 
6.2 
5.6 

I .  2 

20.0 

3015.0 
4.4 
3.7 
3.1 
2.5 

3011.8 

0.6 

Og. 3 
3008.7 

8.0 
7.4 
6.8 
6.2 

3005.5 

1 . 2  

IO. 0 

4564.5 
3.6 
2.7 
I. 7 

60.8 

4559.9 
9.0 
8. o 
7. I 
6. I 

4555.2 
4.3 
3.4 
2.4 
1 . 5  

4550.6 
49.7 
8. 7 
7.8 
6 .8  

4545.9 
5.0 
4.0 
3. I 

4541.2 
40.3 
39.4 
8.4 
7.5 

4536.6 
5.7 
4.7 
3.8 
2.8 

4531.9 

30. o 
29. I 
8. I 

4527.2 
6.3 
5.3 
4.4 
3.4 

4522.5 
I .  6 

20.6 
19.7 
8.7 

4517.8 
6.8 
5 . 9  
4.9 
4. c 

4513.c 

2. I 

I .  0 

2. I 
I .  I 
IO. 2 

09.2 
4508.3 

_- 

6086. o 
4.8 
3.5 
2.3 

81. I 
607;: ; 

7.4 
6. I 
4.9 

6073.7 
2.4 

71. I 

69.9 
8.6 

6067.4 
6.2 
5. C 
3.7 
2.5 

6061.2  
60. c 
58.7 
7.5 
6.2 

6055. c 
3.8 
2.5 
1 .3  

50. c 

6048.5 
7.5 
6.2 
5.  C 
3. 5 

6042.5 
1.: 

40. c 
38. i 
7.5 

6036. : 
5. c 
3. f 
2. ! 

31. : 
6029. < 

8. ; 
7.1 
6. : 
5 .  ( 

6023. ; 
2.1 

21. I 
19. ! 
8. f 

6. , 

4.2 
3. 
2. ; 

6011. ( 

6017. 

6' 

7607.5 
6. c 
4.4 
2.5 

601.2 

7599. 5 
8.2 
6.1 
5.1 
3. t 

7592.1 
90. 
88. 

7.1 
' 5. I 

7584. : 
2. ; 

81. : 
79. 
8. 1 

7576. ! 
5. ( 
3.6 
I . !  

70.. 
7568. : 

7. : 
5 .  ' 
4. 
2. j 

59.1 
7. I 
6.. 
4. 

7553. 
I. 1 

50. 
48. 
6.1 

7545. 
3. 

40. 
39. ' 

7537. 
5 .  
4. 
2. 

3'. 

7529. 

7561. 

2. 

8.0 
6.4 
4.9 
3.3 

7521.7 

18.5 
7.0 
5.4 

7513.8 

20. I 



Lat. 

-- 
O I  

35 oc 
I 
2 
2 

4 

35 

7 e 
9 

35 10 

I3 
I4 

I1  
I2 

35 ;i 
I7  
18 
I9 

35 20 

23 
24 

21 
22 

35 fg 
27 
28 
29 

35 30 
31 
32 
33 
34 

35 35 
36 
37 
38 
39 

35. 40 
41 
42 
43 
4 4  

35 45 
46 
47 
48 
49 

35 50 
5' 
52 
53 
54 

35 55  
56 
57 
58 
59 

35 60 
-- 
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Value of 1 1 2  

MCtCYS. 
30.816 

6 
6 
6 
6 

30.816 
7 
7 
7 
7 

30.817 
7 

- 7  
7 
7 

30.817 
7 

' 7  
8 
8 

30.818 
8 
8 
8 
8 

30.818 
8 
8 
8 
8 

30.819 
9 
9 
9 
9 

30.819 
9 
9 
9 
9 

30.819 
20 
0 
0 
0 

30.820 
0 
0 
0 
0 

30.820 
0 
0 
I 
I 

30.821 
I 
I 
I 
I 

30.821 

II 
Sums of seconds for middle 

,latitude. 

I /  

I 
2 

3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

I d  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

42 

l 3  
9 

5 0  
I 

, 2  

3 
4 

2 
7 
8 
9 
60 
- 

Meters. 

30.82 
61.64 
92.46 

123.27 
154.09 
184.91 
215.73 
246.55 
277.37 

308.19 
339.00 
369.82 
400.64 
431.46 
462.28 
493.10 
523.92 
554.73 
585.55  

616.37 
647. I9 
678.01 
708.83 
739.65 
770.46 
801.28 
,832. IO 
862.92 
893.74 

924.56 
955.38 
986.19 

I 017.01 
1 047.83 
I 078.65 
1 109.47 
I 140.29 
I 171.11 
I 201.92 

1 232.74 
I 263.56 
I 294.38 

I 356.02 
I 386.84 
1 417.65 
1448.47 
I 479- 29 
I 510. 11 

1540.93 
1 571.75 
1602.57 
I 633.38 
I 664.20 
I 695.02 
I 725.84 
I 7 6.66 

I 818.30 

I 325. 20 

I 7  8 7.48 

I 849. I 1  

Mctms. 
1848.96 

.96 
* 97 
.97 
* 98 

1848.99 
8.99 

* 9.00 
.00 . 01 

1849.01 
. 0 2  
.02 

* 03 
' 03 

1849.04 
04 

.os 
05 

.06 

1849.06 
* 07 
e 0 7  
.08 
.08 

a 0 9  
1849.09 

. I O  . IO . I1 

1849. 11 
. I 2  
. I 2  

* I3 
* '3 

1849. I4 
* I5 
* 15 
.16 . 16 

1849.17 
f 17 . 18 
. I 8  
* 19 

1849.19 
. 2 0  
.20 
* 21 
.21  

1849.22 

* 23 
* 23 

1849.24 
' 24 
* 25 
* 25 
.26 
.26 

1849.27 

a 22 

Sums of minutes for middl 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

'3 
I4 
15 
16 
I7 
I8 
I9 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
3I 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Metms. 

1849.0 
3 697.9 
5 546.9 
7 395.9 
9 244.9 

11 093.9 

16 640.8 

I 2  942.8 
I4 791.8 

18 489.9 
20 338.9 
22 187.9 
24 036.9 
25 885.9 
27 735.0 
29 584.0 
31 433. I 
33 282. I 
35 131.2 

36 980.2 
38 829.3 
40 678.4 
42 527.4 
44 376.5 
46 225.6 
48 074.7 
49 923.8 
51 772- 9 
53 622. o 

55 471.1 
57 320.2 
59 169.4 
61 018.5 
62 867.6 
64 716.7 
66 565.9 
68 415. o 
70 264.2 
72 113.3 

73 962.5 
75 811.7 
77 660.8 
79 5'0.0 
81 359.2 
83 208.4 
8.5 057- 6 
86 906.8 
88 756. o 
90 605.2 

92 454.4 
94 303.6 
96 152.9 
g8 002. I 
99 851.3 

IOI 700.6 
I03 549.8 
105 399. I 
I07 248.3 
109 9 7 . 6  
110 946.9 

Latitude 35O-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

I5 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

2 0  

I 0 0  

10 

20 

2 0 0  

I O  00 
I1 00 
I 2  00 
'3 00 
14 00 
15 O0 
16 00 

I7 O0 
18 00 

I9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

I 521.5 

3 043.0 
4 564.5 
6 086. o 

7 607.5 
9 129.0 
IO 650.5 
12 172.0 
I3 693.5 

I5 215.0 
22 822.5 
30 430.0 
38 037.5 
45 645.0 
53 252.4 
60 859.7 
68 467. I 
76 074.3 
83 681.6 

91 288.8 

106 502.9 
114 log. 9 
121 716.8 
129 323.6 
136 930.3 
I44 536.9 
152 143.4 
I59 749.8 

167 356. I 
I74 962.3 
182 568 
273 830 
365 064 
456 261 
547 412 
638 509 
729 542 
820 501 

911 379 
I 002 165 
I 092 850 
I 183426 
1 273 884 
1 364 214 
I. 454 407 
1544454 
1 634 347 
1724076 

I 813 632 
1903006 
I 992 190 

2 169 949 

98 895.9 

2081 174 

2 258 346 207 38 
2 434 934 

2 610 386 
2 522 787 

2 697 724 

-- 
Y 

-. 
MCtWS. 

0. I 

I. I 
2 .0  

0. 5 

3. 2 
4.6 
6.2 
8. 1 

10.3 

12. 7 
28.6 
50.8 
79.3 

114.2 

155.5 
203. I 
"57.0 , 

317.3 
384.0 

456.9 
536.3 
622. o 
714.0 
812.4 

917. I 
I 028. I 
1 145.5 . I 269.3 
I 399.4 

1535.8 
I 678.6 
1828 
4 I12 
7 310 

I1 421 
16 445 
22 381 
29 229 
36 987 

45 656 
55  234 
65 721 
77 115 
89 415 

102 619 
116 728 
131 738 

3; :% 
182 168 
200 772 
220 268 
240 657 
261 936 
284 102 

'33' 9 

408 168 

307 3 4  

3i5 3 I 5 9  
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.- 

Lat .  

- 
o /  

36 a 

L 

36.0: 
t 

i 
5 

36 IC 
I1 
I: 

1: 
14 

I t  

I t  
I! 

36 2c 

2: 

36 2: 
2t 

27 
22 
25 

31 
3' 
3: 
34 

36 35 
3( 
37 
38 
35 

36 4c 

36 If 

, 1; 

21 
2: 

36 3c 

41 
42 
43 
44 

36 45 
46 
47 
48 
49 

36 50 
51 
52 
53 
54 

36 55 
56 
57 
58 

36 2 
- 

75. I4 

.og 

.OS 

.04 
eo3 

5.00 

74.98 
* 96 
95 

* 93 
92 

74- 30 
.88 
.87 
* 85 . s4 

74.82 
.80 
79 
77 
76 

74.74 
* 72 
* 71 
.69 
.68 

74.66 
* 64 
.63 
.61 
.ho 

74.58 
* 56 
.55 
.53 
* 52 

74.50 
48 

.47 
* 45 
.44 

74.42 
, 4 0  
39 

* 37 

. I 2  

. I1 

75.06 

. 01 

.36 

74.34 
.32 
.3 '  
.29 
.28 

i4. 26 
.24 
* 23 

* '9 
74.18 

.21  

- 

100.18 
. 16 
* 14 . I 2  
. I O  

100.08 
.06 
.04 

100. 0 2  

99.99 

99.97 
* 95 
.93 
91 

.89 
99.87 

.85  

.82 

.80 

.78 

99.76 
.74 
. 7 2  
* 70 
.67 

99.65 
.63 
.61 
* 59 
.57 

39.55 
- 5 3  
.so 
.48 
.46 

99.44 
' 4 2  
.40 
* 38 
* 35 

99.33 
* 31 
' 29 
. 2 7  
' 25 

99. '3 

. 18 . 16 
* 14 

99.12 . I O  
,os 
.06 
* 03 

99.01 
8.99 

97 
.95 
* 93 

98.90 

.ZI 

Latitude 36O to 37O-Arcs of the Parallel in meters. 

5/' 

125.23 

. 18 
15 

. 73 
125. IO 

* 07  
* 0.5 

5 .02  

4.99 

124.97 
.94 
.92 
* 89 
.86 

124.84 
.SI 
7s 

* 75 
* 73 

I 24.70 
, .67 

.65 

.62 
59 

124.57 
54 

* 52 
e49 
* 46 

124.44 
.41 
.38 
.35 
. 3 3  

I 24.50 
.28 
. "5 

. ' 3  

124.17 

. 2 0  

. 2 2  

. 14 
* 12 
*og 
.06 

124.03 
4.01 

* 95 
* 93 

123.90 
.87 
.85 
.82 
' 79 

123.76 
.74 
* 71  
.68 
.66 

3.98 

23.63 

W' 

150.28 
* 25 

. I S  

.I5 
150.12  

09 
.06 

50.02 
49.99 

. 2 2  

149.96 
.93 
.90 
.86 
* 83 

149.80 
* 77 
* 74 
* 70 
.67 

149.64 
.61 
.58 
* 54 
* 5' 

149:48 
* 45 
. 4 2  - 38 
* 35 

149.32 
' 29 
.26 
. 2 2  

I9 
r49.16 

* 13 

.06 
' 0.3 

149.00 
8.97 

.94 
* 90 
87 

148.84 
.81 
78 

.74 
-71  

148.68 
.65 
.62 
* 58 
. 5 5  

148.52 
* 49 
.46 
.42 
' 39 

148.36 

.IO 

t3// 

200.37 
.33 
.28 
.24 

200. 16 

. 0 7  
200. 03 
199.99 

199.95 
.90 
.86 
.82 
. 78  

'39.73 
.69 
.65 
.61 
.56 

199.52 
.48 
.44 
.39 
.35 

'99.3' 
. 2 7  

. 18 

. 14 

IW. IO 

9.01 
8.97 

92 
198. 88 

* 84 . so 
* 75 
. 7 1  

198.67 
.63 
a 5 8  
.54 

198.45 
* 41 
' 37 
.33 
. 2 8  

198.24 

1.5 

. 0 7  
198.02 

7.98 
* 94 
.89 
.85 

197.81 

. 2 0  

. I 1  

.22 

. 2 0  

. I1  

0" 

225.41 
* 36 
.32 
.27 

225. 17 

. I3 . a8 
5.03 
4.99 

224.94 
.89 
.84 
.80 
.75  

224.70 
.65 
.60 
.56 
* 5' 

224.4G 
.41 

. 3 2  
* 27 

2 2 4 . 2 2  

' 17 
* I3 
.08 

4.03 

223.98 
* 93 
.88 
* 84 
.73 

223.74 
.69 
.64 
.bo 
f 55 

223.50 
.45 
40 

* 36 . j r  
223.26 

. 16 

. 0 7  

223.02 
2.97 
' 92 
* 87 
.82 

222.78 
.73 
.68 
' 63 
' 58 

222.53 

.22 

' 36 

. 2 1  

. I 2  

1' 

1502. 8 
2.  5 
I .  8 
1 . 5  

1501. 2 
0.9 
0.6 

500.2 
499.9 

1499.6 
9.3 
9.0 
8.6 
8.3 

1498. o 
7. 7 
7: 4 
7.0  
6. 7 

1496.4 
6. I 

5.8 
5.4 
5. 1 

1494.8 
4.5 
4.2 
-3.8 
3.5 

1493.2 
2.9 
2.6 

1.9 
1491.6 

1.3 

0 .6  
0. 3 

2 . 2  

2.2 

I .  0 

1490.0 
89. 7 
9.4 
9.0 
8.7 

1488.4 
8. I 

7.8 
7-4 
7. I 

1486.8 
6.5 
6. 2 
5 . 8  
5 . 5  

1485.2. 
4.9 
4.6 
4.2 
3.9 

1483.6 

3005. 5 
4.9 
4. 3 
3.6 
3 .0  

3002. 4 
I .  7 

3900.5 
2999.8 

2331.2 
8. 6 
7.9 
7. 3 
6.6 

2996. o 
5 . 4  
4. 7 
4. ' 
3.4 

2992.8 

1. 5 
0 . 9  

90.2 

2989.6 
9.0 
8.3 
7.7 
7. q 

2986.4 
5.8 
5. I 
4. < 
3. b 

2. 6 
12 9 
1 . 3  
0.6 

2980. o 
79.4 
8. 7 
8. I 

7.4 
2976.8 

6. 2 
5. 5 
4.9 
4. 2 

I .  I 

2. 2 

2983. 2 

2973.6 
3 .0  
2. 3 
1.7 

2970.4 
69. 7 
9. 1 
8.4 
7.8 

2967. I 

I.  0 

4508.3 
7.3 
6.4 
5.4 
4. 5 

4503.5 
2.6 
1.6 

500.7 
499.7 

4498.8 
7.8 
6.9 
5.9 
5.0 

4494.0 
3.0 
2. I 
I .  1 

90.2 

44489.2 
8.3 
7. 3 
6.4 
5.4 

4484. S 
3.5 
2. 6 
I. 6 

80. 7 

4479.7 
8. 7 
7. 7 
6.8 
5.8 

4474. 8 
3.8 
2.9 
1.9 
1.0  

4470.0 
69. o 
8. I 
7. 1 
6. 2 

4465.2 
4. 2 
3. 3 
2.3 
J .  4 

4460.4 
59.4 
8.4 
7. 5 
6.5 

4455.5 
4.5 
3.6 
2.6 
1.7 

4450.7 

6011.0 
09.8 
8.5 
7 .2  
6. o 

6004.7 
3.4 

Gooo. 9 
5999.6 

5998.4 
7.1 
5.8 
4.6 
3.3 

5992.0 
90. 7 
89.5 
8.2 
6.9 

5985.7 

2. 2 

4.4 
3. 1 
I .  8 

80.5 

5979.3 
8. o 
6. 7 
5.4 
4.2 

5972.9 
I. 6 

70.3 
69. o 
7. 7 

5366.5 
5.2 
3.9 
2.6 
1.3 

5960. I 
58.8 

7. 5 
6.2 
4. 9 

5953.6 
2.3 

5 1 . 0  

49.8 
8 . 5  

5947.2 
5.9 
4.6 
3.3 

5940.7 
39.4 
8. I 
6.8 
5. 5 

5934.3 

2 . 0  

5' 

75'3.8 
2. 2 

IO. 6 
09. I 
7.5 

7505.9 
4.3 
2.7 

501. I 
499.6 

7498.0 
6.4 
4.8 
3. 2 
1.6 

7490.0 
88.4 
6. 8 
5 . 2  
3.7 

7482. I 
80.5 
78.9 
7.3 
5.7 

7474. I 
2. 5 

70. 9 
69.3 
7.7 

7466. I 
4.5 
2.9 

61.3 
59.7 

7458. I 
6.5 
4.9 
3.3 
1- 7 

7450.1 

5 .  = 
3.6 

7442.0 
40.4 
38.8 
7.2 
5 .6  

7434.0 
2.4 

30.7 
29. I 
7.5 

7425.9 
4.3 
2.7 

21.0 
19.4 

7417.8 

4: 2 

--- 
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Lat. 

-- 
O I  

36 00 

3 
4 

36 05 
6 
7 

' 8  
9 

36 IO 

I 
2 

I1 
I2 
13 
I4 

36 15 
16 
17 
18 
'9 

36 20 
21 
22 
23 
24 

36 ,"i 
27 
28 
29 

31 
32 
33 
34 

36 35 
36 
37 
38 
39 

36 40 
41 
42 
43 
44 

36 45 
46 
47 
48 
49 

36 50 
5 1  
52 
53 

. 54 
j 6  55 

56. 
57 
5s 

36 30 

36 

Valueof 11 

~ 

Afiters. 
30.821 

I 
1 
I 
2 

30.822 
2 
2 
2 
2 

30.822 
2 
2 
2 
2 

30.822 
3 
3 
3 
3 

30.823 
3 
3 
3 
3 

30.823 
3 
4 
4 
4 

30.824 
4 
4 
4 
4 

30.824 
4 
4 
4 
5 

30. S25 
5 
5 
5 
5 

30.825 
5 
5 
5 
5 

30.826 
G 
6 
G 
6 

30.826 
6 
6 
6 
6 

30.826 

Latitude 36O to 37°-Meridional arcs. 

$urn of seconds for middle 
latitude. 

- 
// 

I 
2 

3 
4 
5 
G 
7 
8 .  
9 

I O  
I 
2 
3 
4 

I2 
7 
8 

- 9  

20 
I 
2 

3 
4 
22 

7 
8 
9 

30 

3 
4 

35 
G 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 
I 

'2 

3 
4 

I 
2 

1 
2 

7 
8 
9 

60 
- 

I/-- Afifers. 

30.82 
61.65 
92.47 

123.29 
154. 12 

184.94 
215.77 
246.59 
277.41 

308.24 
339.06 
369.89 
453.71 
43'. 53 
462.36 
493.18 
524.00 
554.83 
585.65 

616.48 
647.30 
678.12 
708.95 
739.77 
770.59 
801.42 
832.24 
863.07 
893.89 

924.7r 
955.54 
986.36 

I 017.18 
I 048. 01 

I 078.83 
I 109.66 
I 140.48 
I 171.30. 
I 202.13 

I 232.95 
1263.77 

1325.42 
1 356.25 
1387.07 
I 417.89 
I 448.72 
I 479.54 
I 510.36 

I 541.19 

I 602.84 
I 633.66 
I 664.48 

I 726.13 

I 818.60 

I 294.60 

1572.01 

1 695.31 

1756.95 
1787.78 

I 849.43 

Abter.. . 
.28 
.28 
* 29 
.29 

1849.30 
* 30 
* 31 
* 31 
* 32 

'849.32 
* 33 
' 33 
.34 
* 34 

'849.35 
35 

-36 
* 36 
37 

1849.37 
* 38 
* 38 
39 

.40 
1849.40 

* 41 
.4I 
* 42 
* 42 

1849.27 

1849.43 
* 43 
. 4 4  
.44 
45 

1849.45 
* 46 
46 

.47 
a47 . 

1849.48 
-48 
e49 
e49 
* 50 

1849.51 

. 5 2  
* 52 
a53 

1849.53 
* 54 
* 54 
a 5 5  

- 5 5  
1849.9 

56 
* 57 
.57 
* 58 

1849.58 

h i  i of minutes for middlc 
latitude. 

-- 
/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

55 
. G  

7 
8 
9 

60 

I 
2 

- 

Afifem 

I 849.3 
3 698.5 
5 547.8 
7 397.1 
9 246.4 

I I 095.7 
12 945.0 
'4 794.3 
16 643. G 

18 493.0 
20 342.3 
22 191. 6 
24 040.9 
25 8 9 . 3  
27 739.6 
29 589.0 
31 438.3 
33 287.7 
35 137. I 

36 986.4 
38 835.8 

42 534. 6 
44 384.0 
46 233a.4 

40 685.2 

48 082.8 
49 932. 2 
51 781.6 
53 631.0 

55 480.4 
57 329.9 
59 179.3 
GI 028.7 
62 878. > 
64 727.6 
66 577.1 
68 426.6 
70 276. o 
72 125.5 

73 975.0 
75 824.5 
77 673.9 
79 523.4 
81 372.9 
83 222.4 
85 071.9 
86 922.5 
88 772. o 
go 620.5 

92 470.0 

96 169. I 
98 018.6 
99 868.2 

I O I  717.8 

105 416. g 
107 266.5 
log 116.0 
I I O  965.6 

94 319.6 

103 567.3 

~ 

Latitude 360-Co-ordinates ol curvnture. 

l y  Longitude. 

0 IO 

20 
' 5  

25 
30 

0 35 
40 
45 
50 
5 5  

I 0 0  
05 

, I O  

' 5  

1 25 

35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  

' 8  00 

9 0 0  

20 

20 

2 0 0  

IO 00 
11 00 
I2 00 
'3 00 
14 00 

16 00 

17 00 
18 00 

19 00 

' 5  00 I 

20 00 
21 00 
22 00 

23 00 
2 4 0 0  
25 00 
26 00 

27 00 
28 00 
29 00 
30 00 

I 502.8 

3 0 0 5 . 5  
4 508.3 
6 0 1 1 .  I 

7 513.8 
g 016. G 
IO 519.3 

13 524.8 

15 027.6 
22 541.4 
30 055.2 
37 568.9 
45 082.7 
52 596.4 

I2 022. I 

60 x10.0 
67 621.6 
75 137.3 
82 650.8 

90 164.3 
97 677.7 

I05 191.0 
I 12 704.2 

127 730.4 
I35 243.4 
142 756.3 
I50 269. I 
'57 781.7 

165 294.3 
172 806.8 
180 319 
270 455 
360 562 
450 631 
540 653 
630 618 
7205x7 

I20 217.4 

810 340 

900 078 
989 720 

1 079 259 
I 168684 
I 257 987 
I347 156 
I 436 184 

* I 613 777 
I 702 324 

. I 525 061 

; i;: :;A 
I 966 851 

2 142 183 
2 229 516 
2 316 613 
2403 467 
2 490 068 
2 576 407 
2 662 475 

2 054 625 

Y 

Meters. 

0. I 

I .  2 
2. I 

0.5 

3.2 
4.6 
6.3 
8.2 

10.4 

12.8 
28. g 
5'. 4 
80.3 

115.6 

'57.4 
205.6 
260.2 
321.2 
388.7 

462.5 
542.8 
629.5 
722.6 
822.2 

928.2 
I 040.6 
I 159.4 
I 284.7 
I 416.4 

I554.5 
I 699.0 
I 850 
4 162 
7 399 

1 1  560 
16 645 
22 652 
29 583 
37 435 

46 209 
5 5  903 
66 5x5 
78 046 
90 494 

103 856 
118 133 
I33 323 
149 423 
166 433 

184 350 
203 I73 
222 899 
243 527 
265 055 
287 479 
310 798 
335 oog 
360 I11 
386 og9 
412 971 

-- 
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Lat. 

-- 
o /  

37 0 

37 O! 
( 

! 

37 I' 

I. 

37 I! 
I (  
1: 
11 

1: 

37 2( 

2: 

37 2! 
2( 

2; 
21 

25 

37 3( 
31 
3: 
3: 
34 

37 35 
36 
37 
38 

* 39 

37 40 
. 41 

42 
43 
44 

37 45 
46 
47 
48 
49 

37 5 0  
51 
52 
53 
54 

37'55 
56 
57 
58 
59 

37 60 

I 
I: 

I1 

21 
2: 

21 

1" 

- 

24. 7: 
.7 :  
. 7: 
.71 
. 7' 

24.7( 
.6! 
.65 
.61 
.61 

24.6; 
.6; 
.6t 
.6t 
.6! 

24.64 
. 6,: 
.6: 
.6: 
.6: 

24.6: . 61 
.61 
.6( 
.6c 

24.55 
* 58 

58 
.57 
* 57 

24.5': 
* 56 
* 55 
* 55 

54 
24.54 

f 53 
f 53 
. 5 2  
- 5 1  

24.51 
* 50 

50 
.49 
.49 

24- 48 
47 

.47 
46 

-46  

4.45 
* 45 
.44 
.44 
.43 

!4.43 
* 42 
f 42 
f 41 
* 40 

14-40 
- 

- 
8/' 

- 
74. 1: . II . I! 

. 1% 

74. I' 
.o: . 0: . 0: 
.o. 

74.0: 
4. a 
3.91 
.9: 
.9! 

73.9: . 9: 
.9( . 8! 
.8: 

.81 

.8: 

.& 
75 

73.7; 
* 7! 
. 71 
.7: 
7' 

73.6: . 6; 
.6t 
' 64 
.6: 

73.61 
. 5s 
* 58 
.5 t  

54 

'3. 53 
5 1  

.45 
* 48 
.46 

'3.44 
* 43 
-41 
* 39 

. I  

73,8! 

38 

'3.36 
* 34 
* 33 
* 31 
* 30 

3.28 
.26 

25 
23 

3.20 
.21 

- 

- 
4/' 
- 

98. g 
. 8( 

.8: 
98. & 

* 7: 
* 71 
* 7: 
* 71 

98.6: 
.6; . 61 
. 6  
.& 

98.51 
5t 

* 5 1  

.51 
* 4! 

98.4; 

.81 

* 4: 
* 4: 
41 

* 3s 
98.3t 

* 34 
.3: 
3c 

.21 

98.25 
.22 

. 15 

* I7 

. 2 1  

98.14 
* I2 . I C  
. oE 
.of 

98-03 
8.01 
7.99 

* 97 
* 95 

97.92 

.86 
84 

97.81 
' 79 
* 77 
* 75 
* 73 

97.70 
.68 
.66 
.64 
.62 

97.59 

1 %  

- 

Latitude 3f0 to 38O-Arcs of the parallel in meters. 

5/' 

123.63 
.60 
.57 

55 
52  

123.49 
.46 
* 43 
.4I 
* 38 

123.36 
* 33 
* 30 
.27 
25 

123.22 

17 
. I4 

. 2 0  

. I 2  

123. og 
.06 
e o 4  

3.01 
2.98 

122.95 
93 

a 9 0  
87 

.85 

122.82 
* 79 
.76 
.74 
.i? 

122.68 
.65 
.62 
.60 
* 57 

122.54 
51 

* 49 
.46 
.43 

122.40 
* 38 
35 

* 32 
* 30 

122. 27 
* 24 

'9 
.16 

122. I3  

. 0 7  
* 05 

121. gg 

. 2 1  

. I O  

2.02 

- 

148.36 
.33 
29 

.26 
* 23 

148.19 
.16 - I3 

.06 

148.03 
8.00 
7.97 

* 93 
e 9 0  

147.87 
* 84 
.81 
77 

.74 

147- 71 
.68 
64 

.61 

.58 
147.54 

* 48 
-44 
-41 

'47.38 
35 
31 

.28 
* 25 

. 1 8  
15 

.08 

147.05 
7.02 
6.99 
-95 
* 92 

146.89 
* 85 
.82 
* 79 
75 

r46.72 

.62 
* 59 

146.56 
* 52 
-49 
.46 
' 42 

,46.39 

. I O  

147.22 

.I2 

: 2s 

- 

?I' 

- 

173.08 
* 05 

3-00 
2.97 

* 93 
172.89 

.85 

.82 
f 78 
74 

172.70 
.66 
63 

* 59 
* 55 

.48 

.e4 

.40 
* 36 

172.32 
* 29 
* 24 

* I7 
172.13 

*og 
.06  

172.51 

.21  

2.02 
I. 98 

171.94 
* 91 
.86 
.83 
* 79 

'7'. 75 
* 71 
.67 
.64 
.60 

r71.56 
52 

.48 
45 

f 41 
(71.37 

* 33 
.29 
-26 

171.17 
14 

.06 

170.98 
e94 
.9I  
.f37 - 83 

'70. 79 

. 2 1  

. I O  

I. 02  

- 

8// 

197.81 
.77 
* 72 
.68 
* 64 

197.59 
- 5 5  

5' 
e46 
* 42 

197.38 
33 

* 29 
. 25  

197.16 

07 
7.03 
6.98 

.20 

. I 2  

196.94 
a 9 0  
85 

.81 
* 77 

196.72 
.68 
* 64 
* 59 
* 55 

196.51 
* 46 
-42 
a37 
33 

196.29 
* 24 

. 16 

196.07 
6.02 

' 94 

.20 

. I1 

5.98 

89 
'95.85 

.80 
e76 
' 72 
* 67 

'95.63 
* 58 
* 54 
5 0  

a45 
195.41 

* 36 
* 32 
.28  
* 23 

'95. '9 

222.53 
.48 
f 43 
.39 
* 34 

222.29 
-24 

'9 
* 1.5 

222.05  

1.95 
.90 
' 85 

221.81 
.76 
71 

.66 

.61 

221.56 
5' 

* 46 
.4I  
36 

221.32 
. 2 7  

* I7  

221.07 

0.97 
e92 
87 

220.82 

* 78 
* 73 
.68 
* 63 

220.58 
.53 
.48 
43 
38 

220.33 
.28 

. I O  

2.00 

. 2 2  

. I2 

I.  02 

: 3 
'3 

220.08 
20.03 
19.98 

93 
.88 

219.83 
* 79 
.74 
* 69 
64 

219.59 

1' 

1483.6 
3.3 
2.9 
2.6 
2.3 

1481. g 
I. 6 
1.3 

0.6 

80.0 
79. 7 
9.3 
9.0 

1478.7 
8.4 
8. I 
7.7 
7.4 

1477.1 
6 .8  
6 .4  
6. I 
5.8 

1475.4 
5. ' 
4.8  
4.4 
4.1 

"3.8 
3.5 
3.1 
2 . 8  
2.5 

I. 8 
1.5 

, 1.2 
0.8 

1470.5 
70. 2 

69.9 
9.5 
9. 2 

1468. g 
8.5 
8. 2 
7.9 
7 .5  

1467.2 

6.2 
5.9 

1465.6 
5 . 2  
4.9 
4.6 
4.2 

1463.9 

I. 0 

1480.3 

1472.2 

2: 

2967. I 
6.5 
5.8  
5 . 2  
4.5 

2963.9 
3.2 
2.6 
1.9 
1.3 

2960.6 
60.0 
59.3 
8.7 
8 . 0  

2957.4 
6. 7 
6. I 

5.4 
4.8 

2954.1 
3.5 
2.8 

1.5 
2950.9 
50.2 
49.6 
8.9 
8. 3 

2947.6 
6.9 
6.3 
5.6 
5.0  

2944.3 
3.6 
3.0 
2. 3 
1 .7  

40. 3 
39. 7 
9.0 
8 .4  

2937.7 
7 . 0  
6.4 
5.7 
5.1 

2934.4 
3. 7 . 3. I 
2.4 
I. 8 

30.5 
29.8 
9. 1 
8.5 

2927.8 

2.2 

2941.0 

2931. I 

- 

a/ 

4450.7 
49. 7 
8. 7 
7.8 
6.8 

4445.8 
4.8 
3.9 
2.9 

4.4.41.0 
40. o 
39.0 
8. I 
7. I 

4436.1 
5. 1 
4. I 
3.2 

4431.2 
30.2 
29. 2 

8.3 
7.3 

4426.3 
'5. 3 
4.3 
3.4 

, 2.4 

4421.4 
20.4 
19.4 
8.4 
7.5 

4416.5 
5.5 
4. 5 
3. 5 
2. 5 

4411.5 
IO. 5 
09.5 
8.6 
7.6 

4406.6 
5.6 
4.6 
3.7 
2.7 

4401.7 
400.7 
399.7 

8.7 
7.7 

4396.7 
5. 7 
4.7 
3. 7 
2.7 

4391.7 

2 . 0  

2 . 2  

4' 

5934.3 
3.0 
1. 7 

30.4 
29. I 

5927.8 
6.5 
5.2 
3.9 
2.6 

5921.3 

18.7 
7.4 
6. I 

5914.8 
3.5 

IO. 8 
Og. 5 

5908.2 
6.9 
5.6 
4 .3  
3.0 

5901.7 
900.4 
899. I 

7.8 
6. 5 

5895.2 

20.0 

2. 2 

4.9 
3.5 

90.9 
5888.6 

7.3 
6.0 
4.7 
39 4 

5882. o 
80.7 
79.4 a. I 
6.8 

5875.5 
4. 1 
2.8 
1.5 

70.2 

5868. g 
7.5 
6.2 
4.9 
3.6 

5862.3 
60.9 
59.6 
8.3 

2. 2 

585:: 

7417.8 
6.3 
4.6 
2.9 
1.3 

1409.7 
8. I 
6.5 
4.8 
3.2 

7401.6 
400.0 
398.3 

6. 7 
5 .  1 

7393.4 
I. 8 

90.2 
88.6 
6.9 

7385.3 
3.7 

80.4 
78.8 

1377.1 
5 . 5  
3.9 

70.6 

7369.0 
7.3 
5 .7  
4.0 
2.4 

7343.8 
, 59.1 

7.5 
5 . 8  
4- 2 

7352.6 
50.9 
49.3 
7.6 
6. o 

7344.3 
2.7 

41.0 
39.4 
7.7 

7336. I 
4.4 
2.8 

31. I 
29 .5  

7327.8 
6.2 
4.5 
2.9 

7319.6 

2 . 0  

2. 2 

21.2 

-- 
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Lat. 

o /  

37 00 
I 
2 

3 
4 

37 oi 

7 
8 
9 

37 10 

I3 
I4 

I1 
12 

37 ;i 
I7  
I8 
'9 

37 20 

23 
24 

37 25 
26 
27 
28 
29 

21 
22 

, 37 30 

due of I / /  

Meters. 
30.826 

6 
7 -  
7 
7 

30.827 
7 
7 
7 
7 

30.827 
7 
7 
8 
8 

30.828 
8 
8 
8 
8 

30.828 
8 
8 
8 
9 

30.829 
9 
9 
9 
9 

30.829 
9 
9 
9 
9 

30.829 
30 
0 
0 
0 

30.830 
0 
0 
0 
0 

30.830 
0 

. I  
I 
I 

30.831 
I 
I 
I 
I 

30.831 
I 
I 
2 
2 

30.832 
_- 

Latitude 37O to 38°-Meridiond nrcs. 

urns of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

I i  

ii 
9 

20 
I 
2 
3 
4 

2i 
b 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

b 
9 

50 

' 3  

I 
2 

4 

2 

2 
7 

' 8  

Meters. 

30.83 
61.66 
92.49 

123.32 
~, 154. I5 

184.97 
215.80 
246.63 
277.46 

308.29 
' 339.12 
369.95 
400.78 
431.61 
462.44 
493.26 
524. og 
554.92 
585.75 

616.58 
647.41 
678.24 
709.07 ' 

739.90 
770.73 
801.56 

863.21 
, 832.38 

894.04 

924.87 
955.70 
986.53 

I 017.36 
I 048.19 

I 109.85 
I 140.67 
I 171.50 
1202.33 

I 233.16 

I 079.02 

1263.99 

1325.65 
1356.48 
1387.3' 
I 418.14 
I 448.96 
1 479.79 
I 510.62 

1541.45 

I 603.11 
1633.94 
1 664.77 
I 695.60 

. I 726.43 . I 757.26 
I 788.08 
1818.91 
I 849.74 

I 294.82 

I 572.28 

Value of 1) 

Meters. 
1849.58 

e59 
* 59 
.Go 
.61 

1849.61 
.62 
.62 
.63 
* 63 

1849.64 
f 64 
e65 
* 65 
.66 

1849.866 
.67 
.67 
.68 
.68 

1849.69 
* 69 

70 
* 71 
* 71 

1849.72 
* 72 
* 73 
73 

* 74 

1849.74 
75 
75 
76 

.76 
1849.77 

* 77 
.78 
a78 
* 79 

1849.80 
.80 
.81 
.8I 
.82  

1849. 82 
* 83 . .83 
.84 
* 84 

1849.85 . .85 
.86 
.86 
* 87 

1849.88 
.88 
* 89 
* 89 
-90 

1849.90 

ums of minutes for middle 
latitude. 

- 
1 

I 
2 

3 
4 

2 
7 
8 
9 

I O  
* I  

2 

3 
4 

I i  

7 
8 
9 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Mefers. 

I 849.6 
3 699.2 
5 548.8 
7 398.4 
g 248. o 

11 097.6 
12 947.2 
14 796.8 
16 646.5 

18 496. I 
20 345.7 
22 195.4 
24 045.0 
25 894.7 
27 744.4 
29 594.0 
3' 443.7 
33 293.4 
35 143.1 

36 992.7 
38 842.4 
40 692. I 
42 541.8 
44 391.5 
46 241.3 
48 og1.0 
4g 940.7 
51 790.4 
53 640.2 

55 489.9 
57 339.6 
59 189.4 
61 039. r 
62 888. g 
647 8.7 
66 548.4 
68 438.2 
70 288. o 
72 137.8 

73 987.6 
75 837.4 
77 687.2 
79 537.0 
81 386.8 
83 236.6 
85 086.5 
86 g 6 .3  

go 636. o 

92 485.8 
94 335.7 
96 185.5 
98 035.4 
99 885.2 

IO1 735. I 
103 585. o 
105 434.9 
107 284.8 
109 '34.7 
I I O  984.5 

88 786.1 

Latitude 37O-Co-ordinates of curvnture. 

Longitude. 

O I  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

I5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

I O  

20 

2 0 0  

IO 00 
I 1  00 
12 00 
'3 
I4 00 
I5 00 
16 00 
I7 00 

19 00 

I8  90 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 .oo 
30 00 

X 

Meters. 

I 483.6 
2 967. I 
4 450.7 
5 934.2 
7 417.8 
8901.4 

IO 84.9 

I3 352.1 

I4 835.6 
22 253.4 
29 671.2 
37 089.0 
44 506.7 
51 924.4 
59 342.1 
66 759.7 
74 177.2 
81 594.7 

89 012.2 
96 429.6 

I 1  868.5 

103 846. g 
111 264. I 
118 681.2 
126 og8.3 
133 515.2 
140 932. I 
148 348.8 
I55 765.4 

163 181. g 
170 598.3 
178 or5 
266 997 
355 951 
444 865 
533 730 
622 536 

. 711273 
799 932 

976 975 
1065 340 
1 I53 587 
1241 707 
1 329 690 
1417 526 
I 505 206 
1 592 721 
I680059 

I 767 211 
1 854 169 

2 027 462 
2 113 777 
2 199 860 
2 285 699 
2 371 287 
2 456 612 
2 541 667 
2 626 441 

888 503 

I 940 922 

Y 

MCtei-S. 

0. I 

I.  2 
2. I 

0 . 5  

3.3 
4.7 
6.4 
8.3 

IO. 5 

13. o 
29.2 
5'. 9 
81.2 

116.9 

159.1 
207.8 

. 263.0 
324.6 
392.8 

467.5 
548.6 
636.3 
730.4 
831. I 

938.2 
I 051.8 

I 298.5 
I 171.9 

I. 431.6 

1 717.3 
I 870 
4 207 
7 479 

11 685 
16 824 
22 896 
"9 901 
37 838 , 

46 7 0 6 ,  
56 503 
67 229 
78 882 
91 462 

104 967 
1x9 395 
134 745 
151 015 
168 203 

205 326 
225 258 
246 099 
267 849 
290 503 
314 061 
338 519 
363 874 
390 125 
417 267 

1571.2 

166 307 

-- 
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Lat. 

-- 
O I  

38 

2 

3 
4 

38 05  
6 
7 
8 
9 

38 IC 

13 
14 

38 15 
16 
I7 
I8 
19 

38 20 

23 
24 

26 
27 
28 
29 

31 
32 
33 
34 

38 35 
36 
37 
38 
39 

38 40 
41 
42 
43 
44 

38 45 
46 

49 

38 50 
5' 
52 
53 
54 

38 55 
56 

I 1  
I2 

21 
22 

38 25 

38 30 

2 

l/' 
- 

24.40 
.39 
.39 
.j8 
* 38 

24.37 
* 36 
* 36 
35 
35 

24.34 
* 34 
.33 
.33 
32 

24.32 
. e31 

.31 

.30 
* 30 

24-19 
.28 
.28 
.27 

27 
24.26 

25 
25 

e 2 4  
a 2 4  

24.23 
23 
.22 
.22  
.21 

24.20 

* I9 
* 19 
. 1 8  

24.18 
I7 

* '7 
.16 
.16 

24. '5 
. I 4  
' I4 
* I3  
* 13 

24.12 

. 2 0  

. l l  

. I 1  . IO . IO 
24. og 

.os 

.08 

. =7 

. 0 7  
w. 06 
- 

a// 
- 

48. & 
* 79 

78 - 77 
* 76 

48.74 
73 

* 72 
.7' 
* 7c 

48.65 
.68 
.67 
.66 
* 65 

48.63 
.62 
.61 
6c 

* 59 

48. 58 
57 

. 5 6  
* 54 

53 
48.52 

51  
* 5c 
* 48 
e47 

48.46 
45 

-44 
43 
-42 

48.40 
39 

.38 
37 

.. 36 

48.35 - 34 
' 33 
32 

* 31 
48.29 
.28 
* 27 
.26 
25 

48.24 
* 23 
. 2 2  
.21  
.20 

48.18 
* 17 
.16 
* '5 
' 14 

48.13 

31' 

- 

73.20 
. I S  
.16 
* 15 
* '3 

73.11 

.08 

.06 
05 

73.03 

3.00 
2.98 
-96 

72.95 - 93 
91 
-90 
.88 

72.86 

.81 

.& 

. IO 

. 01 

* 85 
* 83 

72.78 
.76 
75 
73 
71 

72-70 
.68 
.66 
e 6 5  

63 

.58  
56 
.55 

72.53 
* 51 
49 

.48 

.46 
72.44 - 43 

e41 
f 39 

72.61 
.60 

-38 

72.36 
34 
33 

* 3' 
29 

72.28 
.26 
a 2 4  

72. '9 

. 2 2  

.21 

41' 

97.59 
* 57 
e 5 5  

* 53 
* 51  

97.48 
* 46 
-44 
* 42 
* 39 

97.37 
.35 
.33 
a31 
29 

97.26 
.24 

. I 9  
- 1 7  

97-15 
I3 

.08  

.06 

97-04 

7.00 
6.97 

95 

96.93 
91 

.88 

.86 

.84 
96.81 

.79 

. 7 7  

.75 
73 

96.70 
.68 
.66 
* 64 
.61 

96.59 
f 57 
* 55 
.52 
a 5 0  

96.48 
.46 
* 43 
* 41 
* 39 

.34 
* 32 
30 

.28 

.22 

. I 1  

. 0 2  

96.36 

96.25 

Latitude 38O to 39O-Arcs of the parallel in meters. 

121.95 
.9f 
.94 
* 91 
.8E 

121.86 

83 
.& 
77 
75 

121.72 
.65 
.6C 
* 64 
.61 

121.58 
. 5 5  
* 5 2  
* 5c 
.47 

121.44 

41 
* 38 
36 

* 33 
121.3c 

27 
* 24 

IS 

121.16 

. 13 . IO 

.08 
* 05 

0.99 

94 
.91 

120.88 
.85 
.82 
.80 
* 77 

120.74 
- 7 1  
.68 
.66 

. 2 9  

1 2 1 . 0 2  

* 96 

* 63 
120.60 

-57 
-54 
* 52 
49 

120.46 
.43 
.40 
38 

* 35 
~20.32 
I 

146.39 
* 36 
a32 
* 29 
.26 

146.22 

1 :8 
* I 3  
.og 

146.06 
6.03 
5.99 

96 
93 

145.89 
.86 
.83 
* 79 
* 76 

'45.73 
69 

.66 
* 63 
59 

145.56 
.. 53 
* 49 
.46 
42 

145.39 - 36 
32 

.29 

.26 
145.22 

f I9 
.16 

.og 

145.06 
5 .02  

4.99 
.96 
'92 

144.89 
* 85 
.82  
.79 - 75 

144.72 
.69 
65 

.62 
* 58 

'44.55 
.52 
-48 
45 - 41 

:#. 38 

. I2 

- 

170.79 
* 75 
- 7 1  
* 67 
* 63 

170.60 
* 56 
-52 
.48 
*44 

I 70.40 
' 36 
32 
29 

. 2 5  

170.21 

* 17 
'3 

.og 

.OS 

I 70.01 
69.97 

93 
89 

* 85 
1%. 82 

78 
.74 
. 7 0  
.66 

169.62 
58 

* 54 
* 5 0  . .46 

169.43 
.39 
.35 
e31 

27 

169.23 
'9 

* '5 

* 0 7  
169.04 

9. @3 
8.96 

.92 

.88 

168.84 
.& 
* 72 
.68 

168.64 
.60 
.56 
. 5 2  
.48 

168.44 

. I 1  

.76 

195.19 
.I5 
.oG 

5.01 

194.97 
' 93 
.88 
* 84 
* 79 

194.75 
* 71 
.66 
.62 
.57 

194.53 
.48 
e 4 4  
.39 
35 

194.30 
.26 . 2I 

17 . I2 
194.08 

4.04 
3.99 

.95 
e90 

193.86 
.82 
f 77 
* 73 
.68 

193.63 
59 

. 5 5  

.so 
-45 

193.41 
* 37 
32 

.28 
' 23 

'93. '9 
. I 4  

.os 
3.01 

192.96 
' 92 
87 

* 83 
* 78 

192a.74 
.69 
65 
.60 
* 56 

192.51 

. IO 

.IO 

- 

0" 

219.59 
* 54 
.49 
a 4 4  
.39 

219.34 
. 2 9  
* 24 
* 19 
* I4  

219.09 
9.04 
8.99 

94 
.89 

218.84 
79 

.74 

.69 
64 

218.59 
* 54 
* 49 
-44 
* 39 

218.34 
* 29 
* 24 
. I 9  

I4 

218. q 
8.04 
7.99 

* 94 
89 

217.83 
.78 
f 73 
.68 
63 

217.58 
.53 
e48 
.43 
-38 

217.33 
.28 
* 23 
. I S  
13 

213.08 
7-03 
6.98 

93 
.88 

216.82 
.77  
72 

.67 
,62 

216.57 
- 

1' 

1463.9 
3. 6 
3.2 
2.9 
2.6 

1462.3 
1.9 
I. 6 
1.3 
0.9 

1460.6 
60.3 
59.9' 
9.6 
9 .3  

1438.9 
8.6 
8.3 
7.9 
7.6 

1457.3 
6.9 
6.6 
6 .3  
5.9 

1455.6 
5.3 
4.9 
4.6 
4.2 

1453.9 
3- 6 
3.2 
2.9 
2.6 

1.9 
I. 6 

0.9 

1450.6 

49.9 
9.6 
9.2 

1448.9 
8.5 
8.2  
7.9 
7.5 

1447.2 
6.9 
6 5  
6.2 
5 . 8  

144.5.5 
5 . 2  
4.8  
4.5 
4. I 

1443.8 

1452.2 

1.2  

0. 2 

2927.8 
7.1 
6.5 
5.8 
5 . 2  

2924.5 
3.8 
3: 2 

2.5 
I.  9 

2921.2 
20.5 
19.8 
9.2 
8 . 5  

7. 2 
6.5 
5.8  
5 . 2  

2914.5 
3.8 
3.2 
2.5 
1.9 

2911.2 
10.5 
9 . 8  

9.2 
8.5 

2907.8 
7. I 
6.5 
5 .8  
5 . 2  

2904.5 
3.8 
3. I 
2 .5  
I. 8 

2901. I 

900.4 
899.7 

9. I 
8.4 

2897.7 
7.0 
6.4 
5. 7 
5. I 

2894.4 
3. 7 
3.0 
2.4 
1.7 

2891. o 
.90.3 
89.6 
9.0 
8.3 

2887.6 

291 7.8 

4391.7 
90.7 
89.7 
8.7 
7.7 

4386.7 
5.7 
4.7 
3.8 
82.8 

4381.8 
80.8 
79.8 
8.8 
7.8 

4376.8 
5 . 8  
4.8 
3.8 
2.8 

4371.8 
70.8 
69.8 
8.8 
7.8 

4366.8 
5.8 
4.8 
3.7 
2 .7  

4361.7 
60.7 
59.7 
8.7 
7.7 

4356.7 
5.7 
4.7 
3.7 
2.7 

'435'. 7 
50.7 
49.7 
8.6 
7.6 

4346.6 
5.6 
4.6 
3.6 
2.6 

4341.6 
40. G 
39. 
8.5 
7.5 

4336.5 
5. 5 

9 4.5 
. 3.4 

2.4 
4331.4 

4/ 

58SS. 6 
4.3 
3.0 
1 . 7  

50.3 
5849.0 

7.7 
6.3 
5.0 
3. 7 

5842.4 
41. o 
39.7 
8.4 
7 . 0  

5835.7 
4.4 
3.0 
1.7 

30.4 

5829. o 
7.7 
6.4 
5.0 
3.7 

5822.3 

'9.7 
8.3 
7 . 0  

5815.7 
4.3 
3.0 
I. 6 
IO. 3 

,5808.9 
7.6 
6.3 

3.6 

. 800.9 

21.0 

4.9 

5802.2 

799.5 
8.2 
6. 8 

5795.5 
. 4. I 

2.8 
1 . 5  

90.1 

5788.8 
7.4 
6. I 
4.7 
3.3 

5782. o 
80.6 
79.3 

8' 

73'9.6 
7.9 
G. 2 

4.6 
2.9 

7311.3 
09.6 

7.9 
6.3 
4.6 

7303.0 
301.3 
299. 6 

8.0 
6.3 

7294. 6 
3.0 

91.3 
89.6 
8.0 

7286.3 
4.6 
2.9 

81.3 
79.6 

-7277.9 
6.3 
4.6 
9 .9  

71.2 

7.9 
6. 2 

4. 5 
2.9 

7261.2 
59.5 
7.8 
6. I 
4.5 

51. I 
49.4 

7.7 
6. I 

7244.4 
2. 7 

41.0 
39.3 

7. 6 

7236. o 
4.3 
2.6 

30.9 
29.2 

7227- 5 
5.8 
4. I 
2 . 4  

7269.6 

7252.8 



-- 

Lat. 

o /  

38 00 

2 

3 
4 

38 02 

7 
8 
9 

38 IO 
11 
I2 
'3 
14 

38 ;56 
17 
I8 
19 

38 20 

23 
24 

21 
22 

38 ;g 
27 
28 
29 

38 30 
31 
32 
33 
34 

38 35 
36 
37 
38 
39 

38 40 
41 
42 
43 
44 

38 45 
46 
47 
48 
49 

38 50 
51  
52 
53 
54 

38 55  
56 
57 
58 
59 

38 60 
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Jalue of I / ,  

Mefers. 
30.832 

2 
2 
2 
2 

30.832 
2 
2 
2 
2 

30.833 
3 
3 
3 
3 

3 
3 
3 
3 

30.833 

30.833 
4 
4 
4 
4 

4 
4 
4 
4 

30.834 

30.834 
4 
5 
5 
5 

30.835 
5 
5 
5 
5 

30.835 
5 

6 
30.836 

6 
6 
6 
6 

30.836 
6 
6 
6 
6 

30.837 
7 
7 
7 
7 

30.837 

d 

Latitude 38O to 3gO-Meridional arcs. 

sums of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

' 5 6  
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

3; 

32 

2 
3 
4 

7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

55 
6 
7 
8 
9 
60 

I 
2 

I 
# 2  

Afefers. 

30.83 
61.67 
92.50 

123.34 
154.17 
185.01 
215.84 
246.67 
277.5 I 

308.34 
339.18 

400.85 
370.01 

431.68 
462.52 
493.35 
524.18 
555.02 
585. 85 

616.69 
647.52 
678.36 
709.19 
740.02 
770.86 
801.69 

' 832.53 
863.36 
894.20 

925.03 

9 6.70 
1 017.53 
1048.37 

I IIO. 04 
I 140.87 
I 171.71  
I 202.54 

I 233.37 
I 264. 21 
I 295.04 
I 325.88 

925'87 

I 079.20 

I 356.7' 
1387.55 
I 418.38 
I 449.21 
I 480.0 

1 541.72 
1572 .55  
1 603.39 
I 634.22 
I 665.06 

I 695.89 
I 726.72 
1757.56 
1788.39 
I 819.23 
I 850.06 

1510.88 

Value of I' 

Mefers. 
1849.90 

* 9' 
* 9' 
* 92 
* 92 

* 93 
.94 
* 94 
* 95 

1849.95 
* 96 
f 97 
97 - 98 

1849.98 
* 99 

49.99 
50.00 

1850.01 

1849.93 

.00 

. 01 

.02 

.02 
* 03 

I 850.03 
a 0 4  - 05 
* 05 
.06 

1850.06 
07 

* 07 
- 0 8  
-08 

1850. og 
* 09 . IO . IO . I 1  

1850. I I 

* '3 
* 13 
* 14 

1850.14 
.I5 - 15 
. r 6  
.16 

1850.17 
17 . I 8  

. I S  
19 

1850.20 

. I 2  

. 2 0  

. 2 1  

.21 

. 2 2  
1850.22 

Sums of minutes for middlc 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

I 2  

I 
9 

20 
I 
2 

3 
4 

7 
8 .  
9 

30 
I 
2 

3 
4 

35 
6 

i 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

7 
8 
9 

60 

Iritm. 

1849.9 
3 699.8 
5 549.7 
7 399.6 
9 249.6 

11 099.5 
'2 949.4 
14 799.4 
16 649.3 

18 499.3 
20 349.2 

24 049.2 
25 899. I 

27 749. I 
29 599. I 
31 449. I 
33 299. I 
35 149. I 

36 999. I 
38 849. I 
40 699. I 
42 549. I 
44 399.2 
46 249. 'z 
48 9 9 . 2  
49 949.3 . 
51 799.3 
53 649.4 

55  499.4 
57 349.5 
59 '99.6 
61 049.7 
62 899.7 
64 749.8 
66 599.9 
68 450. o 
70 300. I 
72 150.2 

74 OOo. 3 
75 850.4 
77 700.6 
79 550.7 
81 400.8 

83 251.0 
85 101. I 
86 951.3 
88 801.4 
90 651.6 

92 501.8 
94 351.9 
96 202. i 
98 052.3 
99 902.5 
IO1 752.7 
103 602.9 
105 453. I 
107 303.3 
1 0 9  153.5 
111 003.7 

22 199.2 

.- 
Latitude 38°-Co-ordinates of curvature. 

Longitude. X ' Y  

Mefers. 

0. I 

0.5 
I.  a 

3.3 
4.7 
6.4 
8.4 

IO. 6 

13. I 
29.5 
52.4 
81.9 

118.0 

160.6 
209.8 
265.5 
327.7 
396.5 

471.9 
553.8 
642.3 
737- 3 
838.9 
947. I 

1061.8 
I 183.0 
I 310.8 
1445.2 

I 586. I 

4 247 
7 549 

11 79.5 
16 983 
23 I12 
30 183 
38 I95 

47 I45 
57 034 
67 860 
79 622 
92 3'9 

105 949 
120 511 
136 002 
152 421 
169 767 

2. I 

: ;ii* 

I88 037 
207 229 
227 341 
248 370 
270 315 
293 172 
316 939 
341 613 
367 '92 
393 672 
4 2 1  050 
u 
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Lat. 

- 
o /  

39 0 

39 0 
I 

I 

39 1' 

1. 

39 I! 
I (  

1: 
II 

I! 

39 2( 

2: 

39 2! 
2t 
2; 
2t 
25 

39 3( 
31 
3: 
3: 
34 

39 35 
36 
37 
38 
3s 

39 4= 
41 
42 
43 
44 

39 45 
46 
47 
48 
49 

39 50 
5 1  
52 
53 
54 

$9-55 
56 
57 
58 
59 

39 60 

I 
I 

I' 

2, 
2: 

2! 

- 

1" 

- 

24. dj 
. 0 6  
* 05 
.05 
* 04 

24.04 
-03 
a03 
. 0 2  
. 0 1  

24.01 

4.00 
3.99 
.99 

23.98 
* 97 
* 37 
* 96 
* 96 

23.95 
* 94 
f 94 
.93 
* 93 

23.92 
f 9'. 
* 9' 
-90  
e90 

.oo 

23.89 
.89 
.88 
.88 
87 

23.87 
.86 
.86 
* 85 
.% 

23.84 
.83 
* 83 
.82 
.82 

23.81 
.80 
.80 
79 
79 

23.78 
.77 
f 77 
f 76 
.76 

23.75 
74 
74 

.73  
* 73 

13.72 
- 

ai/ 
- 
48. I: . 1; 

. I 1  
e o !  . ol 

48.0; . ot 
' .O! . 0: 

48.01 
8. oc 
7.95 

9E 
97 

47.9t 
* 94 
* 93 
-92 
a 9 1  

47. gc 
* 89 
.88 
.87 
.86 

47. s4 
* 83 
.82 
.81 
.& 

47- 79 
* 78 
* 77 
* 75 
* 74 

$7.73 
* 72 

.68 

. 0: 

: E  
t7.67 

65 
.64 
* 63 

t7.61 
.60 
* 59 
* 58 
* 57 

17-56 
* 55 
* 53 - 52 
* 5 '  

17.50 
149 
* 48 
* 46 
* 45 

17.44 

.66 

- 

8'' 

- 

72.15 
* 17 . I t  
. 14 

72. I I  
05 

.07 
* 05 

04 

72.02 

1.99 
97 

* 95 
71.94 

.92 

.go 

.88 

.I2 

2. oc 

* 87 

71.85 
* 83 
.82 
.80 
.78 

71.77 - 75 
73 

* 71 
70 

11.68 
.66 
* 65 . $3 

rr.  59 
* 58 
.56 
* 54 
53 

11.51 

.49 
47 

.46 
-44 

'1.42 
.4r  
.39 
37 

* 35 

' 1 . 3 4  
32 

.30 

.28 

. 2 7  
I. 25 
.23 

.18 
I. 16 

. 01 

.21  

. 2 0  

- 

4" 

96.25 
* 23 

* '9 
.16 

96.14 

* 07 
f 05 

96.03 
6.01 
5.98 

96 
.94 

95.91 
89 - 87 

* 85 
.82 

95.80 
* 78 
* 75 
.73 
* 7' 

95.69 
.66 
* 64 
-62 
-60 

95.57 - 55 
* 53 - 50 
* 48 

95.46 
e 4 4  
.42 
39 

* 37 

95.35 
* 32 
30 
.28 
' 25 

95.23 

.18 

. r6  
14 

95.11 
.og 
* 07 
* 04 

5.02 

94.99 
97 

* 95 
93 
*90 

94.88 

.21  

. I2 . IO 

. 21 

- 

Latitude 39O to 40O-A.rcs of the parallel in meters. 

5" 

- 

I w. 3: 
e .  25 

.2t 

. 2: 

120. I t  . I! 

.oc . ot 

120.0: 

19.9; 
95 

.92 
I 19.85 

.8t 

.81 

. S i  
* 72 

119.75 
72 

.69 

.67 
* 64 

119.61 
. 5 8  

55 
* 53 

50 

119.47 
e 4 4  
e41 
* 38 
* 35 

119.33 
* 30 
27 
24 

I 19.18 
15 

*og 
.06 

1 19.03 
9.01 
8.98 

* 95 
92 

rr8.8g 
.86 
.83 . 81 
* 78 

[ 18.75 
* 72 
* 69 
.67 
* 63 

. 2< 

. I :  

20.01 

.21  

. I2 

18.61 
- 

6'' 
- 

144.31 
.35 
* 31 . 2E 
.25 

144 21 . IE 
. 14 

-08 

144.04 
4.01 
3-97 

94 
.91 

143.87 
* 84 
.8c 

77 
74 

143.70 
* 67 
* 63 
.60 
- 5 6  

143.53 - 50 
46 

e43 
* 39 

'43.36 
* 33 
29 

.26 

143.19 
. r 6  

.og 
* 05 

143.02 
2.98 

95 
* 91 
.88 

142. s4 
.81 
* 78 
74 

e 7 1  

'42.67 
64 

.60 
57 

* 53 
42.50 

.47 
-43 
.40 
.36 

42- 33 

. I 1  

.22  

.I2 

- 

1" 
- 

168.4  
f 40 

* 32 

168.24 

'7 
* 13 
-0s 

I 68.05 
8.01 
7.97 

* 93 
* 89 

167.85 
.8r 
* 77 
* 73 
* 69 

167.65 
.61 
.57 
* 53 
-49 

167.45 
-41 
* 37 
33 . .2g 

167.25 

* 17 
' 13 
*og 

r67.05 
7.01 
6.97 
. a93 

* 89 

166.85 
. 8 1  
77 
73 

166.65 
.61 
* 57 
* 53 
49 

66.45 

36 

.2a 

.21 

.21 

e 6 9  

* 41 
* 37 
* 33 
* 29 

66.25 

* 17 
13 

.og 
66.05 

. 2 1  

8" 

- 

192.5: 
.4; 
.4: 
e31 
* 3: 

192. 2< . 21 . 2( 

. I1 . I! 

192. ot 

1.9; . 9: 
.8f 

191.8: 
* 7t 
* 74 

' .@ 
.65 

1g1.6c 
5c 

* 51 
47 

* 4= 
191.38 

32 . .25 
24 

2.01 

.2c 

1gr.15 

.06 

0.97 
Igo.92 

e 8 7  
* 83 
* 78 
.74 

190.69 
.64 
.& 
* 55  
f 5 1  

190.46 
* 41 
* 37 
* 32 
. 2 8  

. IC 
1.01 

3 
14 

*og 
f 05 

1go.00 
89.95 

.91 

.86 
- 8 1  

r89.77 

9'' 

- 
216.5; 

. 5 2  

a45 
.4; 
.35 

216.32 
.2 t  

. I t  

.21  

. I1 

216. d 
6.01 

91 
.8t 

215.8~ 
* 75 
7c 
65 

.6c 

215.55 
* 5c 
* 45 
a40 
* 3s 

215.29 
e 2 4  

* 19 
* 14 
SO9 

215.04 
4.99 

-94 
.88 
* 83 

214.78 
73 

.68 

.62 

.57 

214.52 
.47 
a42 
37 
32 

214.26 

.16 

. 06 

214.01 
3.96 
.9I  
85 
.80 

EI3.75 
. 7 0  
65 
59 

.54 
r13.49 

5-96 

. 21  

. I 1  

1' 

1443. E 
3.5 
3. 1 
2. E 
2.5 

1442. I 
1. E 
1.4 

0.8 

1440.4 
40. 1 
39.7 
9.4 
9. 1 

1438- 7 

I.  I 

8.4 
8. c 
7.7 
7.4 

1437.0 
6.7 
6.3 
6. o 
5 . 6  

1435.3 
5.0 
4.6 
4.3 
3.9 

1433.6 
3.3 
2.9 
2.6 

1431.9 
I. 6 

0.9 
0 . 5  

29.8 
9.5 
9. 1 
8.8 

1428.4 
8. I 

,7 .8  
7.4 
7. I 

1426.7 
6.4 
6. o 
5.7 
5.3 

4.7 
4.3 
4.0 
3.6 

1423.3 

2. 2 

I. 2 

1430.2 

1425.0 

a) 

2887.6 
6.9 
6.2 
5.6 
4.9 

2884.2 
3.5 
2.8 

1.5 

2880.8 
80. I 
79.4 
8.8 
8. I 

2877.4 
6. 7 
6. o 
5.4 
4.7 

2874. o 
3.3 
2.6 

1.3 
2870.6 

9.2 
8.6 
7.9 

2867.2 
6.5 
5.8 
5.2 
4.5 

2863.8 
3. I 
2.4 
1.7 

2860.3 
59.6 
8. 9 
8. 3 
7.6 

2856.9 
6. 2 

5 . 5  
4.8 
4. I 

2853.4 
2.7 

1.4 
0. 7 

2850. o 
49.3 
8 .6  
7.9 
7.2 

2846.5 

2.2 

2.0 

69.9 

I. 0 

2 . 0  

3' 

4331.4 
30.4 
29.4 
8.4 
7.4 

4326.3 
5. 3 
4.3 
3.3 
2.3 

4321.3 
20. 2 
19.2 
8.2 
7.2 

4316. I 
5. I 
4. 1 
3. I 
2.0 

4311.0 
IO. 0 
09. o 
8.0 
6.9 

4305.9 
4.9 
3.9 
2.8 
I. 8 

4300- 8 
299.8 

8.7 
7.7 
6.7 

4295.6 
4.6 
3.6 
2.5 
1.,5 

4290.5 
89.5 
8.4 
7.4 
6.4 

4285.3 
4.3 
3.3 
2. 2 

- 1.2 

4280.2 
79. I 
8. I 
7. I 
6.0 

4275.0 
3.9 
2.9 
1.9 

70.8 
4269.8 
-- 

4' 

5775.2 
3.9 
2.5 

71.2 
69.8 

5768.4 
7. I 
5.7 
4.4 
3.0 

5761.7 
60.3 
58.9 
7.6 
6.2 

5754.9 
3.5 

50.8 
49.4 

2. I 

5748.0 
6.7 
5.3 
3.9 
2. 6 

5741.2 
39.8 
8.5 
7.1 
5. z 

5734.4 
3.0 
I. 6 

30.3 
28.9 

5727.5 
6. I 
4.8 
3.4 

5720.7 
19.3 
7. 9 
6.5 
5. I 

5713.8 
2- 4 

11.0 

og. 6 
8.3 

5106.9 
5. 5 
4. J 

2.7 
1.4 

57oo. 0 
698.6 

7.2 
5.8  
4.4 

5693. I 

2 . 0  

5' 

7219.0 
7.4 
5.7 . 4.0 
2.3 

7210.6 
08. g 

7.2 
5 . 5  
3.8 

7202. I 
200.4 
198.7 

7.0 
5.3 

7'93.6 
1.9 

90.2 
88.5 
6.8 

7185. I 
3.3 

81.6 
79.9 
8.2 

7176.5 
4.8 
3. I 

71.4 
69.7 

7168.0 
6.3 
4.5 
2. 8 

61. I 

7'59.4 
7.7 
6. o 
4. 2 
2.5 

7150.8 
49. I 

7.4 
5.6 
3.9 

40.5 
38.8 

7 . 0  
5.3 

1.9 
30. I 
28.4 
6. 7 

7142.2 

7133.6 

7125.0 
3.2 

21.5 
19.8 
8. I 

7116.3 
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iums of seconds for middle 
latitude. 

Lat. 
+due of I, 

O I  

39 00 
I 
2 
3 
4 

39 05 
G 
7 
8 
9 

39 1c 
I1 
1 2  

13 
14 

39 I5 
I G  
1 7  
IE 
15 

39 2c 

* 23 
24 

39 25 
26 
21 
28 
2s 

39 3c 
31 
32 
32 
34 

39 3s 
36 
37 
38 
35 

39 4c 
41 
4: 
42 
44 

39 45 
4c 
45 

21 
22  

39 5 E  
5 '  
5: 
5: 
54 

39 5: 
5( :s 

39 8 
--- 

lalue of I / /  

Meters. 
30.837 

7 
. 7  

7 
7 

30.8311 

8 
8 
8 

30.838 
8 
8 
8 
8 

30.838 
8 
9 
9 
9 

30.839 
9 
9 
9 
9 

9 
9 

40 

30.840 

30.839 

0 

0 
0 
0 
0 

30.840 
0 
0 
0 
I 

30,841 
I 
I 
I 
I 

30.841 
I 
I 
I 
I 

30.842 
2 
2 
2 
2 

30.842 
2 
2 
2 
2 

30.842 

Latitude 3g0 to 40O-Meridional aras. 

I /  

I 
2 
3 
4 
5 
6 
7 
8 
9 '  

I O  
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

22 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50  
I 
3 
3 
4 

55 
6 
7 
8 

2 

Meters. 

30.84 
61.68 
92.52 

123.36 

185.04 
215.88 
246.72 

308.40 
339.24 
370.08 
400.92 
431.76 
462.60 
493.44 
524.28 
555.II 
585. 95 

616.79 
647.63 
678.47 
709.31 
740. '5 
770.99 
801.83 
832.67 
863.51 
894.35 

925.19 
956.03 
986.87 

I 017.71 
1 048.55 

154.20 

271.56 

079.39 
110.23 
141.07 

202.75 

233- 59 
264.43 
295.27 
326.11 
356.95 

I 387.79 
I 418.63 
1449.47 
I 480.31 
1511. 15 

1541.99 
1572.83 
I 603.67 
I 634.50 
1 665.34 

171.91 

I 696.18 

I 7 7.86 
1 7 L . 7 0  

I 850.38 

1727.02 

1819.54 

Meters. 
1850.22 

* 23 
.23 
* 24 
* 24 

1850.25 

.26 
* 27 

1850.28 
.28 
* 29 
* 29 
* 30 

I 850.30 
* 31 
* 3' 
32 

a32 

1850.33 . .33 
* 34 
* 35 
* 35 

1850.36 
* 36 
* 37 
37 

* 38 

1850.38 
* 39 
* 39 
* 40 
* 40 

1850.41 
* 42 
a 4 2  - 43 
* 43 

1850.4 
a 4 4  
* 45 
a45 
* 46 

1850.46 
-47 - 47 
.48 - 49 

1850.49 
* 50 
.so 
* 51  
* 5' 

1850.52 
* 52 
* 53 
* 53 
* 54 

I850.54 

: 12 

iums of minutes for middlc 
latitude. 

/ 

I 
2 

3 
4 
5 
6 

8 
9 

i 

IO 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 

l 
9 

30 ' 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

42 
78 
9 

50 

3 
4 

55 
6 
7 
8 

I 
2 

2 

Meters. 

I 850.2 
3 700.5 
5 550.7 
7 400.9 
g 251.2 

11 101.4 
12 951.7 
14 801. g 
16 652.2 

18 502.5 
20 352.8 
22 203. o 
24 053.3 
25 903.6 
27 753.9 
29 604.2 
31 454.5 
33 304.9 
35 155.2 

37 0% 5 
38 855.8 
40 706.2 
42 556.5 
44 406.9 
46 257.2 
48 107.6 
49 957.9 
51 808.3 
53 658.7 

55 509. I 
57 359.4 
59 209.8 
GI 060.2 
62 910.6 
64 761. o 
66611.4 
68 461. g 
70 312.3 
72 162.7 

74 013.2 
75 863.6 
77 714.0 
79 564.5 
81 414.9 
83 265.4 
85 '15.9 

90 667.3 

92 517.8 
94 368.3 

98 069.3 
99 919.8 

103 620.8 
105 471.4 
107 321. g 
'09 172.4 
111 023.0 

86 966.3 
88 816.8 

96 218.8 

IO1 770.3 

Latitude 3g0--Co-ordinates of curvature. 

h g i  tude. 

o /  

0 1  
2 

3 
4 

0 s  
6 
7 
8 
9 

'5 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  

'7 00 
8 0 0  
9 0 0  

I O  00 
11 00 
I2 00 

0 IO 

20 

I 0 0  

10 

20 

2 0 0  

'3 
I4 00 

I5 w 
16 00 
I7  00 
18 00 
19 00 

20 00 
21 00 
22 00 

23 00 
24 
25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

1443.8 
2 887.6 
4 33'. 4 
5 775.2 
7 219. o 
8 662. g 
IO 106.7 
I I  550- 5 
12 994.3 

I4 438.1 
21 657. I 
28 876. I 
36 095.1 
43 3'? 1 

5 0  533.0 
57 751.9 
64 970.7 
72 189. s 
79 408.2 

86 626. g 
93 8 4 5 4  

101 063. g 
108 282.4 
115 500.7 
122 718. g 
129 937. I 
I37 155. I 
I44 373.0 
151 590.8 

158 808.4 
166 025. g 
173 243 
259 839 
346 403 
432 925 
519 396 
605 803 
692 138 
778 388 

8% 545 
950 598 

1 036 536 
1 122 349 
I 208027 

293 559 
378 934 
464 I44 
549 I77 
634 023 

718 671 
803 113 
887 337 
971 333 

2 055 091 
2 138 b.2 
2 221 854 
2 304 838 
2 387 545 
2 469 963 
2 552 08q 

Y 

Mettrs. 

0. 1 

I. 2 
2. I 

0.5  

4. 3* f 
6.5 
8.5 

10.7 

13.2 
29.7 
52.9 
82.6 

118.9 
161. g 
211.5 
267.6 
330.4 
399.8 

475.8 
558.4 
6q7.6 

954.8 
I 070.4 
I 192.6 
I 321.4 
I 456.8 

I 598.8 
1747.5 
1903 
4 281 
7 611 

I )  891 
17 121 
23 300 
30 428 
38 504 

47 527 
57 496 
68 409 
80 266 
93 064 

106 802 
121 479 
I37 9 3  
I53 642 
171 124 

18 537 
2 0 i  878 
229 146 
250 337 
272 450 
295 481 
319 429 
344 289 
370 059 
396 736 
424 317 

8:: ;t 
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Lat. 

o /  

40 a 
1 

1 

40 O! 
t 

i 
I 

40 IC 
I1 
I: 
1: 
I 4  

40 15 
It 
1 5  
11 
IS 

40 2c 

23 
24 

40 25 
26 
27 
28 

29 

40 30 
31 
32 
33 
34 

40 35 
36 
37 
38 
39 

40 40 
41 
42 
43 
44 

40 45 
46 
47 
48 
49 

40 50 
51 
52 
53 
54 

40 55 
56 
57 
58 
59 

4060 

21 
2 2  

-- 

1" 

- 
23.7: . 7s 

* 7' 
* 7E 
7c 

23.65 
* 65 
.6E 
.67 
67 

23.66 
.66 
* 65 
65 

* 64 
23.63 

* 63 
.62 
.62 
.61 

23.61 
.6c 
* 59 
59 

e 5 8  
23.58 - 57 

.56 

.56 

. 55  

23.55 
* 54 
* 54 
53 
52 

23.52 
* 5 1  

5' 
* 50 
49 

23.49 
.48 
.48 
-47 - 47 

'3.46 
* 45 
* 45 
-44 
a 4 4  

23.43 
42 

* 42 
41 

e41 
23.40 

* 39 
39 

* 38 
38 

L3.37 

47.44 
* 43 
-42 
41 

* 4c 

.37 
* 36 
35 

* 34 

47.33 
f 32 
* 30 
* 29 
.28 

47.27 
.26 
25 

.23 

47.38 

.22 

47-21 

19 
- 1 8  . 16 

47-15 
* I4 
I3 

. 2 0  

. I2 

.IO 

47. og 
.08 
* 07 
.06 
05 

47.04 

7.00 

.02  

. 01 

6.99 

46.98 
* 97 
95 

e94 
* 93 

46.92 
.91 
a 9 0  
.88 
* 87 

.85 
84 
' 83 
.81 

46.80 
* 79 
78 

e77 
* 75 

16.74 

46.86 

8/' 

- 
71.16 

* 1s . 1.3 

*og 
71.08 

.06 

.w 

.02 
I .  01 

. I 1  

70.99 
* 97 
.96 
a 9 4  
* 92 

70.90 
.89 - 87 
' 85 
* 83 

70.82' 
.80 
78 

* 76 
* 75 

70.73 
* 71 
* 69 
.68 

. .66 

70.64 
.62 
.61 
59 - 57 

70.55 
54 

* 52 
e 5 0  

e48 

70.47 
45 

.43 
* 41 
* 40 

70.38 
* 36 
* 34 
f 33 
31 

70.29 
27 . 26 
-24 

70.20 
.18 
* I7  
f 1s 
* '3 

yo. 11 

.22  

4)' 

94.88 
.86 
* 84 
.82 
* 79 

94.77 
.75 
f 72 
70 

.68 

' 94.65 
* 63 

- 5 8  
e56 

94.54 
* 51  
* 49 
f 47 
-44 

94.42 
e40 
* 37 
.35 
* 33 

94.31 
.28 
.26 
* 24 

.61 

. 2 1  

94.19 
I7 

* I4 . I2 
. IO 

94.07 
-05 
* 03 

4.00 
3.98 

93.96 
* 93 
.9I 
.88 
.86 

93.84 
.81 
79 

.77 
74 

93.72 
70 

.67 
* 65 
* 63 

93.60 
* 58 
.56 
.53 
* 5' 

93.49 

Latitude 40" to 41~-Arcs of the parnllel in meters. 

6" 

I 18.61 

55 
* 52 
-49 

I 18.46 
.44 
* 41 

. .38 
35 

I 18.32 
* 29 
.26 
* 23 

118.18 
* 1s 
*og 
.06 

I 18.03 
8.00 
7.97 

* 94 
-91 

1 17.89 
.85 
.83 
.80 
* 77 

117.74 

* 65 
.62, 

117.59 
* 56 
* 53 

5 0  
* 47 

117.44 
-41 
38 
35 
32 

~17.30 
27 
-24 

.18 

'17.15. 

.og 

.06 
eo3 

117.01 
6.98 
' 95 
.92 

16.81, 

.58 

.20  

. I 2  

: ii 

.21 

. I2 

. 8 9  

6" 

142.33 

: 18 
. 2 2  
* '9 

142.15 

.08 
-05 

141.98 
-95 - 91 
.88 
' 84 

141.81 
77 
74 

.70 
67 

141.63 
.60 
e56 
* 53 
-49 

141.46 
* 42 
-39 
* 35 
* 32 

141.28 
25 

.18 
* I4 

141. 1'1 
.07 
* 04 

1.00 

0.97 

140.93 
e90 
.86 
' 83 
.79 

140.76 
e 7 2  
.69 
65 

.62 

140.58 
. 5 5  
.SI 
* 48 
.44 

140.41 
-37 
33 
30 

.26 
140.23 

. I 2  

2.01 

. 2 1  

2" 

166.05 
6.01 
5.97 

* 93 
.& 

165.84 
.& 
* 76 
. 7 2  
.68 

165. 64 
.60 
.56 

52 
.48 

165.44 
.40 
36 

* 32 
, .28 

165.24 

-16  

.08 
165.03 

4.99 
95 

.91 
* 87 

164.'83 
* 79 
* 75 
* 71 
67 

164.6 

. 2 0  

. I2 

* si 
.54 - 50 
4 6  

164.42 
* 38 
.34 
* 30 
.26 

164.22 
* 17 
* '3 
.og 
* 05 

164.01 
3.97 

93 
* 89 
* 85 

163.81 
e76 

72 
.68 
* 64 

163.60 

S I /  

189.77 
* 72 
.68 
63 

e 5 8  
189.54 

49 
* 45 
.40 
35 

189.31 
.26 

* '7 

189.07 
9-03 
8.98 

f 94 
* 89 

188.84 
.& 
* 75 
70 

.66 
188.61 

-56 
* 52 
* 47 
* 42 

188.38 
33 

.28 
* 24 
* I9 

188. I4 . IO 
* 05 

8.00 

. 2 1  

. I 2  

7.96 

187.91 
.86 
.82 

77 
72 

187.68 
a63 
* 58 
54 

* 49 

187.44 
.40 
35 
30 

* 25 
187.21 

.16 
9 I1 
* 07 

7.02 
186.97 

9" 

213.49 
-44 
.39 
* 33 

213.23 
. I8 
* I3 
* 07 

3.02 

212.97 
* 92 
.87 
.81 
.76  

212.71 
.66 
.61 
* 55 
* 50 

: 40 
*34 
* 29 
* 24 

212.18 
* I3 
.08 

2.03 
1.97 

211.92 
87 
.82 
* 76 
71 

211.66 
.61 
e56 
.so 
* 45 

211.40 
-55  
.29 
* 24 
I9 

211.13 
.os 

1.03 
0.98 

92 

210.87 
.82 
* 77 
* 71 
-66 

210.61 
55 

* 50 
* 45 
39 

210.34 

. 2a  

212.45 

1' 

r 

1423.3 
2.9 
2.6 

1.9 
1421.5 

0.8 
0 . 5  

1419.8 
9.5 
9. 1 
8 . 8  
8.4 

1418. I 
7.7 
7.4 
7.0 
6.7 

1416.3 
6. o 
5.6 
5.3 
4.9 

1414.6 
4.2 
3.9 
3.5 
3.2 

1412.8 
2.5 

I. 8 
I .  4 

1411. I 
0.7 
0.4 
IO. 0 

09.7 

1409.3 
9.0 
8.6 
8.3 
7.9 

1407.6 
7.2 
6.9 
6.5 
6. a 

1405.8 
5- 5 
5 . 1  
4.8 
4.4 

1404.1 
3.7 
3.3 
3.0 
2.6 

1402.3 

2.2 

I. 2 

20. I 

2. I 

!P 

2846.5 
5.8 
5 . 1  
4.5 
3.8 

2843. I 
2.4 
1.7 

40.3 
I .  0 

2839.6 
8.9 
8.2 
7.5 
6.8 

2836. I 
5 -  4 
4.7 
4.0 
3.3 

2832.6 
1.9 

30.6 
29.9 

2829.2 
8.5 
7.8 
7.1 
6.4 

2% 7 
5.0 
4.3 
3.6 
2.9 

2822.2 
1.5 
0.8 

20. I 
19.4 

2818.7 
8. o 
7.3 
6.5 
5.8 

I. 2 

2815. I 

4.4 
3.7 
3.0 
2.3 

2811.6 
0.9 

09.5 
8.8 

2808. I 
7.4 
6.7 
6. o 
5.3 

2804.6 

IO. 2 

-- 
8' 

4269.8 
8.8 
7.7 
6.7 
5.6 

4264.6 
3.6 
2.5 
2: : 

4259.4 
8.4 
7- 3 
6.3 
5.2 

4254.2 
3. I 

50.0 

4249.0 
7.9 
6.9 
5 . 8  
4.8 

4243.7 
2.7 
I. 6 

40.6 
39.5 

4238.5 
7.4 
6.4 
5.3 
4.3 

4233.2 

30. I 
29. o 

4228. o 
6.9 
5.9 
4.8 
3.8 

2. I 
1. I 

2. 2 
I. I 

4222.7 
1.7 

20.6 
19. G 
8.5 

4217.5 
6.4 
5.3 
4.3 
3.2 

4212.2 
I. I 

IO. 0 
09. o 
7.9 

4206.9 

41 

5693.1 
1.7 

90.3 
88.9 
7.5 

5686. I 
4.7 
3.4 

80.6 
2.0 

5679.2 
7.8 
6.4 
5 . 0  
3.6 

5672.2 

8. I 
g: ; 
6.7 

5665.3 
3.9 
2.5 

61. I 
59.7 

5658.3 
6.9 
5 . 5  
4.1 
2.7 

5651.3 
49.9 

8.5 
7. I 
5.7 

5644.3 
2.9 1;s 

40. I 
38.7 

5637.3 
5.9 
4.5 
3. 1 
1.7 

5630.3 
28. g 

7. 5 
6. I 
4.7 

5623.3 
1.9 

20.4 
19.0 
7.6 

5616.2 
4.8 
3- 4 

IO. 6 
2. 0 

5609.2 

6/ 

7116.3 
4- 6 
2.9 

09.4 
7107.7 

5.9 
4.2 
2.5 

100.7 

7099.0 
. 7.3 

5.5 
3.8 

logo. 3 
88.6 
6.8 
5 . 1  
3.4 

7081.6 
79.9 
,8. I 
6.4 
4.6 

7072.9 
-71. I 
69.4 

7.7 
5.9 

7064.2 
2.4 

60.7 
58.9 

7.2 
7055.4 

3.7 
1.9 

50.2 

48.4 

7046.7 

11. I 

2.0 

4.9 
3.1 

4L. 4 
39.6 

7037.9 
6. I 
4.4 
2.6 

30.8 

7029. I 
7. 3 
5.6 
3.8 

7020.3 
18.5 

5 . 0  
3.2 

7011.5 

2 . 0  

6.7 



UNITED 8TATEB OOAST AND QEODETIO SURVEY. 

Lat. 

O I  

40 00 
I 
2 
3 
4 

40 05 
6 
7 
8 
9 

40 IO 
I 1  
I2 
'3 
14 

40 ' 5  
16 
I7 
18 
I9 

40 20 

23 
24 

40 25 
26 
27 
28 
29 

40 30 
31 
32 
33 
34 

40 35 
36 
37 
38 
39 

40 40 
41 
42 
43 
44 

40 45 
46 

' 47 
48 
49 

40 50 
5 1  
5 2  
53 
54 

40 55 
56 

59 
40 60 

21 
22 

:a 
--- 

T h e  of 1'1 

Meiers. 
30.842 

3 
3 
3 

30.843 
3 
3 
3 
3 

2 

30.843 
3 
3 
4 
4 

4 
4 
4 
4 

30.844 

30.844 
4 
4 
4 
5 

30.845 
5 
5 
5 
5 

30.845 
5 
5 
5 
5 

30.846 
6 
6 
6 

' 6  

30.846 
6 
6 
6 
6 

30.846 
7 
7 
7 
7 

30.847 
7 
7 

' 7  
7 

30.847 
7 .  
8 
8 
8 

30.848 

Latitude 40° to 41~-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 

i 
f 
8 
9 

IO 
I 
2 

3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

2i 
'7 
8 
9 

30 

3 
4 

35 
G 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

50 

' 3  
4 

I 
2 

z 
9 

60 

Mefers. 

30.85 
. 61.69 

92.54 
123.38 
154.13 
185.07 
215.92 
246.76 
277.61 

308.45 
339.30 
370.14 
4073.99 
431.83 
462.68 
493.52 
524.37 
555.21 
586.06 

616. go 
647.75 
678.59 
709.44 

771.13 
801.97 
832.82 

' 863.66 
894.5 I 

925.35 
956.20 
987.04 

I 017.89 
I 048.73 
I 079.58 
I IIo.42 
I 141.27 
I 172. I I  
I 202.96 

I 264.65 
1 295.49 
I 326.34 
I 357.18 
I 388.03 
I 418.88 
I 449.72 
1 480.57 

740.28 

1233.80 

1511.41 

I 542.26 
I 573.10 
1603.95 
I 634.79 
I 665.64 

' I 696.48 

I 789.02 
I 819.86 
I 850.71 

I 727.33 
I 758.17 

MttWS. 

1850.54 
- 5 5  
* 56 
.56 
57. 

ISSO. 57 
.58  
.58 
* 59 
59 

I 850.60 
.60 . .61 
.61 
.62 

I 850.63 
* 63 - 64 
* 64 
65 

1850.65 
.66 
.66 
a67 
* 67 

1850.68 
.68 
* 69 
' 70 
* 70 

1850.71 
71 
72 

.72  
73 

1850.73 
* 74 
74 

* 75 
* 76 

1850.76 
* 77 - 77 
.7s  
* 78 

1850. 79 
79 

.80 

.80 

.81 

1850.81 
.82 
* 83 
' 83 
* 84 

I 850.84 
* 85 
* 85 
.86 
.86 

1850.87 

hms of minutes for middle 
latitude. 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 
3 
4 

I i  

7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 
60 
- 

MttWS. 

I 850.5 
3 701. I 
5 551.7 
7 402.2 
9 252.8 

12 953.9 
14 804.5 
16 655. I 

18 505.7 
20 356.3 
22 206.9 
24 057.5 

. 25908.2 

27 758.8 
29 609.4 
31 460. o 
33 3'0.7 
35 161.3 

37 012.0 
38 862.6 
40 713.3 

. 42 564.0 
44 414.6 
46 265.3 
48 116.0 
49 966.7 
5 1  817.4 
53 668. I 

. 55 5'8.8 
57 369.5 
59 220.2 

. 61 070. g 
62 921.6 
64 772.4 
66 623. I 
68 473.8 
70  324.6 
72 175.3 

74 026. I 
75 876.9 
77 727.6 
79 578.4 

I 1  103.4 

81 429.2 
83 280. o 
85 130.8 
86 981.6 
88 832.4 
go 683.2 

92 5d4.0 
9 4 3  4.8 
96 235. 6 
98 086.5 
99 937.3 

1 0 1  788. I 

105 4 9 8 
107 340.7 
I o g  191.5 

'03 6$9: 0 

I 1 1  042.4 

Latitude 40°--Co-ordinates of curvature. 

Longitude. X 

Mrlrt-S. 

1423.3 
2 846.5 
4 269.8 
5 693.0 
7 I 16.3 
8 539.6 
9 962.8 

I I  386. I 
12  809.3 

14 232.6 
21 349.0 
28 465.3 
35 581.6 
42 697.8 

56 930.2 
64 046.3 

78 278.4 

85 394.3 
92 5x0. I 
99 625.9 

106 741.6 
113 857.2 

128 088. I 
I35 203.4 
142 318.5 
I49 433.6 

156 548.5 
163 663.3 
170 778 
256 140 
341 470 
426 757 
5 1 1  990 
597 158 
682 252 

767 260 

852 171 
936 975 

I 021 661 
I 106 218 
I 190636 

I 274 904 
I 359 012 
I 442 949 
1 526 704 
I 610 267 

I 693 628 
I 776 775 
I 859 698 
I 942 387 
2 024 833 

49 814.0 

71 162.4 

120 972.7 

; 2; ;d 
2 270 597 
2 351 961 
2 433 029 
2 513 790 

Y 

0. I 

1.2 
2. 1 

0.5 

4. 3* il 
6.5 

'8.5 
IO. 8 

'3.3 
29.9 
53.2 
83.2 

119.8 
163.0' 
212.9 
269.4 
332.6 
402.5 

479.0 
562.2 
652. o 
748.5 
851.6 
961.4 

I 077.8 
I 200.8 
I 330.5 
I 466.9 

1609.9 
1759.6 
I 916 
4 311 
7 663 

I I  972 
17 238 
23 460 
30 637. 
38 768 

47 852 
57 888 
68 875 
80 811 
93 695 

107 525 
I22 300 
138 0x7 
I54 675 
172 272 

190 805 
210 272 
230 67: 
251 998 
274 252 

297 430 
321 528 
346 543 
372 473 
399 3x4 
427 6 3  



U " E D  STATES UOABT AND GEODDTIO SURVEY. 

7011.: 
0% i 

7.5 
6. 1 

4. ' 
7002. t 
7000. I 
6999.1 

7. : 
5 . !  

6993.2 
2. d 

go. : 
88. I 
6. : 

6984. ! 
3. 

81. : 
79. ' 

7. I 

6976. I 
4. ' 

70. 
68. 

6967. 
5. 
3- 

60. 

6. 
4. 

51. 
6949. 

7. 
5. 
3. 

2. # 

1. 

6958. 

2. 

2. 

6940. 
38. 
6. 
5. 
3. 

6941. 
29. 

7. 
6. 
4.2 

6922.4 
20.6 
18.8 
7- 0 
5 . 2  

$13.4 
11.6 
)9. a 
8.0 
6.2  

w 4 . 4  
--- - 

Lat. 

- 
o /  

41 00 
I 
2 

3 
4 

41 05 
6 
7 
8 
9 

41 IO 
I1 
I2 
I3 
14 

41 I5 
16 
I7 
18 
19 

41 20 

23 
24 

41 25 
26 
27 
28 
29 

41 30 
31 
32 
33 
34 

41 35 
36 
37 
38 
39 

41 40 
41 
42 
43 
44 

41 45 
46 
47 
48 
49 

41 5c 
5' 
5 9  
53 
54 

41 55 
56 
57 
58  
59 

41 6c 

21 
22 

- 

- 
1" 

- 
23.37 

* 37 
* 36 
* 35 
* 35 

23.34 
* 34 
.33 
* 32 
.32 

23.31 
- 3 1  
.30 
.29 

. * 29 
23.28 

. 2 8  

* 27 
* 27 
.26 

23.25 
25 

* 24 
-24 
* 23 

23.22 
. 2 2  
.21 
. 2 1  
.20 

23. '9 
* I9 
.18 
. r8  

I7  
23.16 . 16 

* 15 
. '5 
I4 

23.13 
* I3 . I2 . I2 
. I1 

23. I O  . I O  
*og 
.og 
.08 

23-07 
07 

.06 

.06 
* 05 

23-04 
-04 
03 

.03 

23.01 
.02 

- 

r6.74 
73 

* 72 
e 7 1  
* 70 

$6.68 
.67 
.66 
65 
64 

46.63 
.61 
.6a 
* 59 
* 58 

46.57 
. 5 5  

54 
53 

* 5 2  

46.51 
e49 
48 
47 

* 46 
46.45 
.44 
* 42 
-41 
' 4= 

46.35 
.38 
* 36 
35 

* 34 
46.33 

* 32 - 3c 
' 2s . 28 

46.27 
.2t 

24 
23 

46.21 
.2c 
. I C  
. I i  . IC 

. 2 2  

46.15 
I4 . 1: 

46. os . of . 0; 
. 0: 
* 04 

46.0: 

. I1 . IC 

- 

- 
8" 

- 

70. 11 

.08 

.06 
* 04 

70.03 
70. ox 
69.99 

' 97 
f 96 

69.94 
* 92 
a 9 0  
.88 
.87 

69.85 
83 

.81 

.80 
78 

69.76 
* 74 
* 72 
* 71 
.69 

69.67 
* 65 
* 63 

. IO 

.62 

.60 

69.58 
.56 

55 
* 53 
-51 

69.49 
e47 
.46 
a 4 4  
* 42 

69.40 
* 38 
.37 
* 35 
.33  

69.31 
* 30 
.2a 
-26 
* 24 

69.22 

* I9 
17 

' 15 

69.13 

. 2 1  

. I2 . I C  

.o8 

.06 
69.04 
- 

4/' 

93.49 
.46 
.44 
* 41 

' a39 
93.37 

* 34 
e32 
30 

* 27 

93.25 
23 

.18 

.16 

93- 13 

.OB 

.06 
' 04 

93.01 
2.99 

* 97 
* 94 
92 

.20 

. I1 

92.89 
.87 - 85 
.82 
.80 

92.78 
75 

* 73 
. .70 

.68 
92.66 

* 63 
.61 
* 59 
* 56 

92.54 
* 51 
* 49 
* 47 
-44 

92.42 
' 39 
* 37 
* 35 
* 32 

92.30 
27 - 25 

* 23 . 2a 

.16 
* I3 

.OB 

92. Ia 

. I1  

92.06 
- 

Latitude 41O to 42°-Arcs of the parallel in meters. 

5" 

~16.86 
.83 
.80 

77 
.74 

116.71 
.68 
.65 
.62 

. e59 

I 16.56 
* 53 
* 5 0  
f 47 
.e, 

I 16.42 
39 

* 33 
.30 

116.27 
f 23 
. 2 1  
.18 
* 1s 

116.12 
.og 
.06 
03 

6.00 

115.97 
*94 
91 

.88 
85 

115.82 
* 79 
* 76 

* .73 
* 70 

115.67 
* 64 
.61 
.58 
* 55  

'IS. 52 
49 

* 46 
-43 
* 40 

115- 37 
* 34 
31 
.28 
* 25 

115.22 
I9 . 16 

* I3 . Io 
115.07 

* 36 

- 

140.23 
* 19 
.16 

*og 
140.05 
40.02 

95 
-91 

139.88 
84 

.80 
' 77 - 73 

139.70 
.66 
63 

* 59 
-56 

139.52 
48 
45 

* 41 
* 38 

139.34 
* 31 
* 27 
* 24 

139.16 
* I3 
.og 
.06 

9.02 
138.99 

95 
e91 
.88 
e84 

138.81 
77 
73 

* 70 
.66 

138.63 
-59 
* 56 
-52 
* 48 

138.45 

38 

. I2 

39.98 

.20 

* 41 

* 34 
30 

138.27 
* 23 

.16 

138. og 

. 20  

. I2 
- 

63.60 
56 

* 52 
.48 
.44 

63.39 
35 
31 

* 27 
.23 

163.19 
. 1s 

.06 
3.02 

l62.98 
* 94 
a 9 0  
.86 
.SI 

162.77 
* 72 
* 69 
.65 
.61 

162.56 
52 

.48 

.44 

.40 

162.36 
* 32 
.28  
23 

* I9 
162.15 

07 

I. 98 

161.94 
.90 
.86 
.82 
.77 

161.73 
-69 
.65 
.61 
.56 

161.52 
.48 
e 4 4  
.40 
35 

161.31 
* 27 
* 23 
* 19 
I4 

161. IO 

. I1  

. I1 
2.02 

- 

8'/ 

86.97 
92 

.88 

.83 
* 78 

86.74 
* 69 
.64 
* 59 

55  

86.50 
* 45 
e41 
* 36 
31 

36.26 

. I7  

* 07 

[ 86.03 
5.97 

* 93 
.88 
84 

185.79 
' 74 
69 

* 65 
.60 

185. 55 
* 50 
* 46 
e41 
* 36 

185.31 
27 

. 17  

. 2 2  

. I2  

. 2 2  

. I2  

185.08 
5.03 
4.98 

: Ed 
184.84 

.79  

.74 
69 

* 65 

184.6~ 
* 55 
5c 

* 45 
41 

184.3t 
-31 
. 2 t  

184. I: 

. 2 1  . 15 
- 

9" 

10.34 
* 29 
* 23 . 18 
* I3 

IO. 08 

a g e  97 
.92 
.86 

og. 81 
* 76 
.71 
* 65 
.6a 

!og. 54 
* 49 
.44 
* 39 
33 

IO. 02 

!og. 28 
. 2 2  

. I 2  
* 17 

eo7 
!09.01 

8. gf 
91 

* 85 
.8c 

ro8.75 
* 6s 
* 64 
. 5E 
5: 

208.42 
* 4: 
a37 
.3: 
.2 t  

208.21 . I t  . IC 
8. o! 
7.95 

207.91 
.8! 
.8, 

.7: 

207.6: 
.6: 
- 5 '  
. 5  
4i 

207.4( 
31 

.7 i  

. 21 

. 2, 

. II 
207. I 

- 

1' 

1402.3 
1.9 
I .  6 

0.9 
1400.5 
400.2 

9.5 
9. 1 

1398.8 
8.4 
8. o 
7.7 
7.3 

1397.0 
6.6 
6.3 
5.9 
5.6 

1395.2 
4.8 
4.5 
4.1 
3.8 

1393.4 
3.1 
2.7 
2.4 

1391.6 
1- 3 
0.9 
0.6 

go. 2 
1389.9 

9.5 
9.1 
8.8 
8: 4 

1388. 'I 
7.7 
7 . 3  
7.0 
6.6 

1386.3 
5.9 
5 . 6  
5 . 2  
4.8 

1384 5 
4. I 
3.8 
3.4 
3. c 

1382.7 
2.3 

I. t 

. 1.2 

399.8 

2.0  

2. c 

I. 2 

13%. s 

2804.6 
3.9 
3. 2 
2.4 
1. 7 

2801.0 
kQ. 3 
799.6 

8.9 
8.2 

2797.5 
6.8 
6. I 
5.4 
4.7 

2794.0 
3.3 
2 .5  
I. 8 
1.1 

2790.4 
89.7 
9.0 
8. 2 
7.5 

2786.8 
6. I 
5.4  
4.7 
4. c 

2. c 
1. s 

2783.3 

80.4 
I. I 

2779.7 
9. c 
8.2 
7. c 
6. i 

2776. I 
5.4 
4. i 
4. ( 
3. : 

2772. I 
1. z 

70.1 
69. ; 

2769. ( 
8. : 
7. 
6. i 
6. 

2765.1 
4. : 
3. ' 
3. a 

2761. I 

I. I 

2. 

3' 

4206. g 
' 5 . 8  

4.7 
3.7 
2.6 

4201.6 
200.5 
199.4 

8.4 
7.3 

4196.3 
5 . 2  
4. 1 
3. I 

4 '9 .9  
89.9 
8.8 
7.7 
6.7 

4185.6 
4.5 
3.5 
2.4 
1.3 

4180.3 
79. 2 
8. I 
7.1 
6. a 

4174.9 
3. a 
2. a 
I. 7 

70.7 
4169.6 

8. 5 
7 . 4  
6.2 
5.3 

4164.9 
3. I 

61.c 
59. s 

4158. I 
7. i 
6. j 
5 .  
4. : 

4153.' 

1.: 
50. : 
49. : 

4148. 
7. 

4. ' 
3. : 

2 . 0  

2. c 

2. 1 

5 .  j 

4142. 

4' 

5609.2 
7.7 
6. 3 
4.9 
3.5 

5602. I 
600.7 
599- 2 

7.8 
6.4 

5595.0 
3.6 

90.7 
89.3 

5587.9 
6.5 
5.0 
3.6 

5580.8 
79.4 
8.0 
6.5 
5. I 

5573.7 
2.3 

70.8 
69.4 
8. a 

5566.6 
5.1 
3.7 
2 . 3  
60. a 

5559.4 
8. c 
6.6 
5 .  I 
3.7 

2 . 2  

2.2 

5552. 
SO. E 
49.4 
8. c 
6.5 

5545. ' 
3.5 

40. I 
39.4 

5537.5 
6. ! 
5. ' 
3. f 

5530. : 
29. : 

7. 
6. 
5 .  ' 

5523.! 

2. : 

2. : 
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Lat. 

O I  

41 00 

3 
4 

41 05 
6 
7 
8 
9 

41 10 

I 
2 

I1 
I2 

'3 
I4 

41 15 
16 
I7 
18 
19 

41 20 
21 
22 

23 
24 

41 25 
26 
27 
28 
29 

41 30 
31 
32 
33 
34 

41 35 
36 
37 

. 38 
39 

41 40 
41 
42 
43 
e4 

41 45 
46 
47 
48 
49 

41 50 
. 5 1  

52 
53 
54 

41 55  
56 
57 
58 
59 

41 60 

value of 111 

Meters. 
30.848 

8 
8 
8 
8 

30.848 
8 
8 
9 
9 

30.849 

B 
9 
9 

9 
9 

49 
50 

30.850 

30.849 

0 
0 
0 
0 

30.850 
0 
0 
0 
0 

30.85 I 
I 
I 
I 
I 

30.851 
I 
1 
I 
I 

30.85 I 
2 
2 
2 
2 

30.852 
2 
2 
2 

30.852 

3 
3 
3 

3 
3 
3 
3 

2 

30.853 

30.853 

Latitude 41O to 4z0-Meridional arcs. 

Sums of seconds for middli 
latitude. . 

I /  

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8. 
9 

30 
I 
2 

3 
4 

3i 
3 
9 

40 
I 
2 

3 
4. 

4i 
7 
8 
9 

50 

, 2  
3 
4 

I 

7 
8 
9 
60 

Meters. 

30.85 
61.70 
92.55 

123.40 
154.25 
185. IO 
215.95 
246.80 
277.65 

308.51 

401.06 
431.91 
462.76 
493.61 
524.46 
5 5.31 
526. I6 

617.01 
647.86 
678.71 

339.36 
370.21 

709.56 . 
740.41 
771.26 
802. 11 

,832.96 
863.82 
894.67 

925. 52 
9 6.37 

I 018.07 
I 048.92 
1 079.77 
I 110.62 
1 141.47 
I 172.32 
I 203.17 

I 2 4.02 
I2i4.87 
1 295.72 
1 326.57 
I 357.42 
I 388.27 

1449.98 
I 480.8 
1511.68 

1543.53 

9 8 7.22 

1419. I 2  * 

1573.38 

1635. 
1 665.93 

1 6 0 4 . 3  

I 7  ii 9.3 

I 696.78 
I 727.6 
I 7 8.44 

I 851.03 
I 820. I i  

Value of I /  

Meters. 
1850.87 

.87 

.88  

.89 
* 89 

1850. go 
90 

* 9' 
* 9 I  
* 92 

1850.92 
* 93 
93 

* 94 
* 95 

I850.95 
' 96 
.96 
' 97 
* 97 

1850.98 
.98 
* 99 

0.99 

851.01 
I. 00 

* 01 
,02 
.02  

.03 

851.03 
-04 
-04 - 05 
* 05 

1851.06 
- 0 7  
* 07 
,08 
- 0 8  

1851.09 
.og . IO 
.IO 
. I 1  

1851. 11 

13 
* 14 

IQI. 14 
* I5 
* 15 
.16 
.16 

1851.17 
I7 . 18 . I8 

' I9 
1851.20 

. I2  
9 I2 

sums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I1 
12 
I3 
14 

2 
17 
18 
'9 

20 
21 
22 

23 
24 

2- 
27 
28 
29 

30 
31 
32 
33 

.34 
35 

.36 

$ 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55  
56 
57 
58 
59 
60 

Mefers. 

I 850.9 
3 701.7 
5 552.6 
7 403.5 
9 254.4 

12 956.2 
I4 807. I 
16 658. o 

18 5og. o 
20 359.9 
22 210.8 
24 061.8 
25 912.7 
27 763.7 
29 614.6 
31 465.6 
33 316.5 
35 167.5 

37 018.5 
38 869.5 
40 720.4 
42 571.4 
44 422.4 
46 273.4 
48 124.4 
49 975.4 
51 826.5 
53 677.5 

55 528.5 
57 379.6 
59 230.6 

62 932.7 
64 783.8 

703  7.0 
72 1h.0 
74 039.1 
75 8 9 . 2  
77 741.3 
79 592.4 
81 443.5 
83 294.6 
85 145.7 
86 996.9 
88 848. o 
P 699. I 

92 550.3 
94 401.4 
96 252.5 
98 103.7 
99 954.9 

101 806.0 
103 657.2 
105 508.4 
107 359.6 
log 210.7 
I11 061.9 

I1 105.3 

61 081.6 

E5 2;: 9" 

Lntitude 41O-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55  

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

IO 

20 

2 0 0  

I O  00 
I1 00 
I 2  00 
'3 00 
I4 00 

'5 00 
16 00 
I7 00 
18 00 

19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 

29 00 
30 00 

X 

Mtt0-s. 

I 402.3 
2 804.6 
4 2013. g 
5 %.2 

8 413.7 
7 011.5 

9 816. o 
1 1  218.3 
12 620.6 

14 022. g 
21 034.3 
28 045.7 

' 35 057.1 
42 068.5 
49 079.8 
56 091. I 
63 102.3 
70 '13.5 
77 124.6 

~ 84 135.6 
91 146.6 
98 157.4 

105 168.2 
112 178.9 
119 189.5 
126 200.0 
I33 210.3 
140 220.6 
147 230.7 

I54 240.7 
161 250.5 
168 260 
252 363 
336 432 

504 428 
588 332 
672 I59 
755 897 

9230 7 
I 006 475 

089 752 
172 886 
255 866 
338 681 
421 321 
503 775 
586 031 

668 079 
749 909 

I 912 869 

420 457 

839 587 

831 5 0 9  

I 993 978 

2 1'5 402 
2 235 695 
2 3'5 695 
2 395 392 
2 474 774 

2 074 826 

--- 

Y 

Meters. 

0. I 

I. 2 
2. I 

0.5 

3.3 
4.8 
6.6 
8.6 

10.8 

13.4 
30. I 
53.5 
83.6 

120.4 
163.9 
214. I 
270.9 
334.5 
404.7 

481.7 
565.3 
655.6 
752.6 
856.3 
966.7 

I 083.8 
I I 338.0 207.6 

1 475.1 

I 619.0 
1769.5 
1927 
4 335 
7 706 

12 039 
17 335 
23 
30 7 
38 983 

48 118 
58 209 
69 256 
81 258 
94 212 
io8 217 

138 773 
'55 520 
173 210 

191 %I 
211 409 
231 914 
253 352 
275 719 
299 014 
32 233 

3 4  432 
401 w 

I22 971 

3 d  374 

429 287 
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- 
Lat. 

o /  

42 = 

3 
4 

42 05 
t 
7 
E 
s 

42 IC 

13 
14 

42 15 
16 
17 
I8 
I9 

42 2c 

23 
zq 

42 25 
' 26 

27 
28 
29 

42 3c 
31 
3 2  
33 
34 

42 35 
36 
37 
38 
39 

42 40 
41 
42 
43 
44 

42 45 
46 
47 
48 
49 

I 
2 

I 1  
1 2  

21 
2 2  

I 5' 

59 
42 60 

- 
1" 

- 

23.01 . 01 
. w  

3.00 
2.99 

22.98 
e98 
97 - 97 
96 

22.95 
* 95 
* 94 - 94 
* 93 

22.92 
92 

* 91 
-91 
-90 

22.89 

.88 

.88 

22.86 
.86 

* 89 

-87 

85 
* 85 
.84 

22.83 
* 83 
.82 
.82 
. 81  

22. so 
.& 
f 79 
.78 
. 78  

22.77 
* 77 
* 76 
.75 
* 75 

22.74 
* 74 
* 73 
.72 
72 

22.71 
* 71 
.70 

:$ 
22.68 

.68 

.67 

.66 
-66 

22.65 
- 

46.03 
.02 

6.01 
5.99 

98 
45.97 

96 
95 

-93 
92 

45.91 
*90 
.88 
* 87 
.86 

45.85 
84 

.82 

.81 

.80 

45.79 
.78 
.76 
75 

* 74 
45.73 

* 72 
70 

* 69 
.68 

45.67 
.66 
' 64 
.63 
.62 

45.61 
' 59 
a 5 8  
57 

-56 

45.55 
* 53 
* 52 
.SI - 50 

45.48 
* 47 
.46 
* 45 
-44 

45. 42 
-41 - 40 
39 

e 3 8  
45-36 

* 35 
* 34 
33 
31 

65.30 
- 

- 

a l l  
- 

69.04 
* 03 

9.01 
8.99 

* 97 
68.95 

94 
* 92 
e 9 0  
.88 

68.86 
-85 
83 

.81 
79 

68. 77 
75 

.74 
72 

f 70  

68.68 
.66 
* 65 
* 63 
.61 

68-59 
* 57 
e56 
* 54 
52 

68.50 
.48 
.46 
a45 
* 43 

68.41 
39 

* 37 
36 

* 34 

68.32 
-30  
.28 
.26 
25 

68.23 

* 19 
17 

* ' 5  

58.14 

.08 

.06 
58.04 

03 
8.01 
7.99 

* 97 
57.95 

.2I 

. I 2  . IO 

- 

92.06 
.oq 

1.99 

91.94 
* 92 

2.01 

.96 

-89 
.87 
.84 

91.82 
79 

* 77 
* 75 

72 

91.70 
.67 
.65 

. .62 
.60 

91.58 
55 

* 53 
* 5 0  
.48 

91.46 
43 

-41 
* 38 
.36 

91.33 
* 31 
* 29 
.26 
e 2 4  

91.21 
* 19 
* 17 
* 14 
.12 

91.09 
* 0 7  
.04 

0.99 
90.97 

* 95 
92 

a 9 0  
87 

90.85 
.82 
. 8 0  

77 
* 75 

90.73 
* 70 
.68 
-65 
* 63 

1 .02  

go. 60 

Latitude 42O to 43O-Arcs of the parallel in meters. 

115.07 
a 0 4  

5 . 0 1  

4.98 
* 95 

I 14.92 
.89 
.86 
83 

.80 

114- 77 
74 

* 71 
.68 
.65 

114.62 
* 59 
* 56 
* 53 
* 50 

114.47 
e 4 4  
-41  
.38 
35 

114.32 
29 

.26 
23 

114.17 
* 14 

.08 
0s 

114: 0 2  

3.99 
.9G 
* 93 
90 

113.87 
* 84 
.SI 
a 7 7  
* 75 

113.71 
.68 
* 65 
.62 
a59 

113.56 
e53 
* S O  
e47 
e 4 4  

113.40 
38 

f 35 

113.25 

.20 

. X I  

: 32; 

138. og 
.OS 

8.02 
7.98 

.94 
137.9' 

* 87 
.84 . 80 
* 76 

137.73 
* 69 
* 65 
.62 
* 58 

137.55 
.SI 
a47 
e 4 4  
f 40 

137.37 
33 

.29 

.26 

137: I 8  
'5 

* 0 7  
eo4 

137.00 
6.97 

* 93 
* 89 
.86 

136.82 
e78 
* 75 
* 71 

. .67 

136. G4 
.60 

.53 
e49 

.42 

* 35 
* 31 

136.27 
.24 

. 16 
' 13 

* 05 
6.02 
5.98 

* 94 
13.5- 91 

. 2 2  

. I I  

* 56 

136.45 

.38 

. 2 0  

136. og 

161. IO 
.06 

0.98 

* 85 

a76 

1.02 

.93 
160.89 

. 8 1  

* 72 

160.68 
.64 
-60  
- 5 5  
- 5 1  

160.47 
* 43 
* 39 
' 34 
* 30 

160.26 

. I 8  
, -13 

.09 
160.05 
60.01 
59.97 

* 92 
.88 

159.84 
.80 
. 7 5  
. 7 1  
.67 

159.62 
.58  
.54 
e 5 0  

.45 

'59.41 
.37 
* 32 
.28 
* 24 

'59. '9 
* 15 

e 0 7  

9.02 

158.98 
* 94 
* 90 
.86 
.81 

158.77 
' 73 
-69  
* 64 
.60 

158.56 

.22  

. I 1  

184.12 
07  

4.02 
3.97 - 93 

183.88 
.83 
* 78 
.73 
.68 

183.64 
59 

*54 
* 49 
e 4 4  

183.40 
* 35 
30 

* 25 

183.15 

.06 
3.01 
2.96 

182. gr 
.86 
.81 
.77  
. 7 2  

182.67 
.62 
* 57 
. 5 2  
.48 

LS2.43 
* 38 

. 2 0  

. I 1  

.33 

.28 

.23 

182.18 
. I 4  
.og 

2.04 
1.99 

I%l.  94 
.89 
' 84 
* 79 
.74 

181.70 
* 65 
.60 
. 5 5  

5 0  
181.45 

* 40 
.35 
* 30 
.26 

181.21 

207.13 
.08 

7.02 
6.97 

* 91 
206.86 

.81 
f 75 
* 70  
64 

206.59 
* 54 
48 
43 

.37 
206.32 

.27 

.16 

206.05 
6.00 
5.94 

f 89 
83 

72 
f 67 
.61 
.56 

' 05 .  50  
-45 
' 39 
e34 
.28 

'OS.  23 
. I 7  

e 0 7  
5 .01  

204.96 
.90 
* 85 
.79 
* 74 

204.68 
* 63 
e 5 7  

* 52 
a46 

204.41 
.36 
30 

.24 
* 19 

204.14 
.08 

4.02 
3.96 
a91 

203.86 

.21 

. IO 

265.78 

. I 2  

1380.9 
0.5 

79.8 
9.4 

1379.1 
8.7 
8.4 
8.0 
7.6 

1377.3 
6.9 
6.5 
6.2 
5 . 8  

1375.5 
5 . 1  
4.7 
4.4 
4.0 

'373.7 
3.3 
2.9 
2.6 

1371.8 
1 .5  
I. I 
0.7 
0.4 

0. 2 

2.2 

1370.0 
69.7 
9.3 
8.9 
8.6 

1368.2 
7.8 
7.5 
7. I 
6.7 

1366.4 
6.0 
5.6 
5.3 
4.9 

1364.5 
4. 2 
3.8 
3.5 
3. I 

1362.7 
2.4 

I. 6 
1.3 

1360.9 
0.5 

60.2 
59- 8 
9.4 

1359. I 

2 . 0  

2761.8 

60.4 
59.6 
8.9 

2758.2 
7 .5  
6.7 
6. o 
5 . 2  

2754.5 
3.8 
3.? 
2.3 
I. 6 

2750.9 
50.2 
49.5 
8.7 
8.0 

2747.3 
6.6 
5.9 
5 .  1 
4.4 

2743.7 
3.0 

1.5 
0 . 7  

I .  I 

2.2 

2740.0 
39.3 
8.6 
7.8  
7. I 

2736.4 
5.7 
5.0 
4.2 
3.5 

2732.8 
2 . 0  
1.3 

30.6 
. 29.8 
2729. I 

8.4 
7.6 
6.9 
6. I 

2725.4 
4.7 
4.0 
3.2 
2.5 

2721.8 

20.3 
19.6 
8.8 

2718. I 

I .  I 

4142.7 
I. 6 

40.5 
39.4 
8.3 

4137.2 
6.2 
5. I 
4.0 
2.9 

4131.8 
30.7 
29.6 
8.6 
7 .5  

4126.4 
5.3 
4.2 
3. I 

4121.0 
19.9 
8.8 
7.7 
6.6 

4115.5 
4.4 
3.3 
2. 2 
I .  2 

2.0  

4110. I 
09.0 

7.9 
6.8 
5.7 

4104.6 
3.5 
2.4 
1.3 

4099- I 
8.0 
6.9 
5.8 
4.7 

4093.6 
2.6 
1.5 

90.4 
89.3 

4088.2 
7. 1 
6. o 
4.9 
3.8 

4082.7 
I. 6 

80.5 
79.4 
8.3 

4077.2 

100.2 

5523.5 

20.6 
19.2 

2. I 

7.8 
5516.3 

4.9 
3.4 

IO. 5 

5509. I 
7.6 
6. 2 

4.7 
3.3 

5501.9 
500.4 
499.0 

7.5 
6. I 

5494.6 
3.2 
1. 7 

90.2 
88.8 

5487.3 
5.9 
4.4 
3.0 
1.5 

54%. 1 
78.6 
7.2 
5 .7  
4.3 

5472.8 
71.3 
69.9 
8.4 
7 . 0  

5465.5 
4.0 
2.6 

61. I 
59.7 

5458.2 
6.7 
5.3 
3.8 
2.3 

5450.9 
49.4 

7.9 
6.5 
5 . 0  

5443.5 

40.6 
39. I 

7.7 

2.0 

2. I 

5436.2 

-. 

5' 

- 
6904.4 

goo. E 
899. c 

7. : 
6895.4 

3. t 
1. E 

go. c 
88.5 

6886.1; 
4. f 

8 0 . 5  
79. 1 

6877. : 
5 .  ! 
3. i 
I .  5 

70. I 

6868. : 
6.1 
4. t 
2. I 

61. c 
6859. : 

7.1 
5 .  
3. : 
I .  5 

6850.1 
48. ' 

6. 
4. 
2.1 

6841. ( 
39. : 
7.1 

5 * !  
3. ! 

6831.! 
30.1 
28. : 
6.1 
4. f 

6822. : 
20. ! 
19.1 

7. : 
5 . 1  

6813. f 
11.1 
og. ! 
8. 1 
6. ; 

6804.~ 
2. f 

800. I 
798. ! 

7. , 
6795. : 

2. 

2. 5 

- 



Lat. 
Sums of seconds for middle 

latitude. 

O I  

42 00 
I 
2 

3 
4 

42 05 
6 
7 
8 
9 

42 IO 
I 1  
I 2  
I3  
I4 

42 15 
16 
17 
18 
19 

42 20 

23 
24 

42 25 
26 
27 
28 
29 

42 30 
31 
32 
33 
34 

42 35 
36 
37 
38 
39 

42 40 
41 
42 
43 
44 

42 45 
46 
47 
48 
49 

42 50 
51 
52 
53 
54 

42 55  
56 

59 
42 60 

21 
22 

:s 

Value of 
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Value of I / /  

Metes. 

3 
3 
4 
4 

4 
4 
4 
4 

30.853 

30.854 

30.854 
4 
4 
4 
5 

30.855 
5 
5 
5 
5 

30.855 
5 
5 
5 
5 

30.856 
6 
6 
6 
6 

30.856 
6 
6 
6 
6 

30.856 
7 
7 
7 
7 

30.857 
7 
7 
7 
7 

7 
8 
8 
8 

30.858 
8 
8 
8 
8 

30.858 
8 
8 
9 
9 

30.857 

30.859 

Latitude eo to 430-Meridional arcs. 

/ I  

I 
2 
3 
4 

8 
7 
8 
9 

IO 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3d 
b 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

' 3  
4 

I 
2 

7 
8 
9 

60 
- 

Mefes. 

30.86 
61.71 
92.57 

123.42 
154.28 
185.14 
215. 99 
246.85 
277.70 

308.56 
339.42 
370.27 
401.13 
431.98 
462.84 
493.70 
524.55 
555.41 
586.26 

617.12 
647.98 
678.83 
709.69 
740.54 
771.40 
802.26 
833. 11 
863.97 
894.82 II 
925.68 
956.54 
987.39 

I 018.25 
I 049. IO 

1 079.96 
I 110.82 
I 141.67 
1172.53 
I 203.38 

1 234.24 
I 265. io 
1295.95 
I 326.81 
1 357.66 
I 388.52 
1 419.38 
1 450.23 
I 481.09 
1 5". 94 

I541?.b 
1573.66 
1604.51 
1 635.37 
I 666.22 
I 697.08 

: ;p 
1 7 9.65 
I 820.50 
I 851.36 

Mehs. 
1851.20 

.20 

.21 

.21  

.22 

1851.22 
* 23 
* 23 
* 24 
* 24 

1851.25 
.26 
.26 
* 27 
* 27 

1851.28 

* 29 
* 29 
-30  

1851.30 
a31 
.32 . 
* 32 
33 

1851.33 
* 34 
* 34 
* 35 
35 

1851.36 
' 37 
* 37 
* 38 
38 

1851.39 

.2a 

* 39 
* 40 
e40 
* 41 

1851.41 
42 

-43 
* 43 
-44 

1851.44 
* 45 
a45 
-46 
* 46 

w . 4 7  
47 

* 48 
e49 
* 49 

1851.50 
' 50 
* 51  
* S I  
* 52 

1851.51 

~ u m  of minutes for middle 
latitude. 

/ 

I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 
3 
4 

' 5  
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

b 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 

2 

Meters. 

I 851.2 
3 702.4 
5 553.6 
7 404.8 
g 256. o 

12 958.5 
I4 809.7 
16 661.0 

18 512.2 
20 363.5 
22 214.7 
24 066.0 
25 917.3 
27 768.5 
29 619.8 
31 471.1 
33 322.4 
35 173.7 

37 025.0 
38 876.3 
40 727.6 
42 578.9 
44 430.3 
46 281.6 

I 1  107.3 

48 1g. 9 
49 9 4.2 
51  y 5 .  

55 5 p  3 

53 6 6.9 

57 3 9.7 
59 241.0 
61 092.4 
62 943.8 
64 795.2 
66 646.6 
68 498. o 
70 349.4 
72 m . 8  

74 052.2 
75 903.6 

81 457.9 
83 309. 
85 160. 
87 012. z 
88 863.7 
90 715.1 

92 566.6 
94 418. I 
96 269.5 
98 121.0 
99 972.5 

IOI 824. o 
I03 675.5 

107 378.5 
Iog 2 0.0 
111 o h . 6  

;; E:: 

IO5 527.0 

Latitude 42°--Co-ordinates of curvature. 

Longitude. X 

Miters. 

1380.9 
2 761.8 
4 142.7 
5 523.5 
6904.4 
8 285.3 
9 666.2 

12 428. o 

13 808.8 

27 617.6 
34 522. o 
41 426.3 
48 330.6 
55 234.8 
62 139. o 
69 043.1 
75 947.2 

I 1  047. I 

20 713.2 

82 851.2 

103 562.6 
I IO 466.3 

89 7 3 . 1  
9665 * 9  

117 369.8 
124 273.2 
131 176.5 
138 079.7 
I44 982.7 

151 885.6 
158 788.4 
165 691 
248 508 
331 292 
414 030 
496 712 

744 305 

826 648 
90s 879 
990 985 

1 072 956 
1154781 
I 236 449 
1 317 948 
1 399 267 

E 

1 I 480 561 395 321 

: E ;% 
1642035 
1 722 524 

1 962 540 
2 042 024 
2 121 230 
2 m 146 
2 278 762 
2 357 6 7  = 435 052 

Y 

Mekrs. 

0. I 

I. 2 
2.2 

0.5 

3.4 
4.8 
6.6 
8 .6  

IO. g 

13.4 
30.2 
53.8 
84.0 

120. g 
164.6 
215. o 
272. I 
336.0 
406.5 
483.8 
567.8 
658.5 
755.9 
860. I 
971.0 

x 088.5 
I 212.8 
1343.8 
x 481.6 

1626. I 
1777.2 
1 935 
4 354 
7 739 

I2 092 
I7 4x0 
23 693 
30 941 
39 152 

48 325 
58 459 

94 614 
108 577 
123 493 
'39 360 
156 I75 
'73 937 

192 642 
212 289 
232 874 

276 50 

300 334 
324 544 
349 778 
375 932 
403 002 
430 98s 

2 g; 

254 $96 

1876GN0. 6-13 
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Lat. 

- 
0 1  

43 a 

43 O! 

i 
! 

43 1( 
I1 
I: 
1: 
I1 

43 I! 
It 
1; 
I t  
15 

43 2( 

2: 
24 

43 25 
2c 

25 
2E 
2s 

43 3c 
31 
32 
33 
34 

43 35 
36 
37 
38 
39 

43 qo 
41 
42 
43 
44 

43 45 
46 
47 
48 
49 

43 50 
5' 
52 
53 
54 

43 55 
56 

59 
43 60 

21 
22 

;i 
-- 

22.6 
.6 
.6 
.6 
.6 

22.6 
-6 
.6 
.6 
.6 

22. 5 
e 5  

e 5  

a 5  

- 5  
22.5 

- 5  
e 5  

* 5, 
* 5  

22.5. 
a 5  

- 5  
* S  

5' 
22. 5' 
.4' 
* 4! 
.41 
.42 

22.4t 
.4( 
f 4! 
.4! 
.4 

22.4 
.4: 
.4; 

.41 

22.4c 
.4c 
* 35 
35 
.38 

!2.37 
.37 
.36 
.35 
.35 

!2.34 
.34 
* 33 
32 

* 32 
2.31 

* 30 
* 30 
* 29 
.29 

2. 28 

.4i 

67.9! 
* 9: . 9: 
.Y . 8: 

67.8 . 8, 
.8: 
.8 
* 7: 

67.7: 
7! 
7. . 7; 
.6! 

67.61 
.6t 
.61 
-6; 
.6( 

67. 5t  - Si 
.5!  
* 5: 
- 5 1  

67.45 
47 
.45 
a 4 4  
.42 

67.4c 
-38 
* 36 
* 34 
.32 

67.3' 
* 29 
27 
25 

* 23 
67.21 

19 . I8  
.16 
14 

57. I 2  

a08 
.06 
05 

57.03 
7. 01 

97 
95 

'92 
e 9 0  
.88 
.86 

16.84 

.IO 

6.99 

5.93 

- 

Latitude 43O to MO-Arcs of the parallel in meters. 

113.2 
. 2  
.I 
.I 
.I 

113. 1 1  

3.0 
2.9 

112.9 

.8( .a, 

.8 
112.71 

* 7' 
* 7. 
* 71 
.6 

112.6, 
.6 
.51 
. 5!  
. 5 :  

112.4: 
4! 
,4: 
.3! 
' 3( 

112.3: 
* 3' . 27 
* z q  
.21 

l I 2 , I I  
14 

* ot 
05 

1.95 
* 96 
.93 
*gc 

111.87 
.83 
.& 
.77 
.74 

11.71 
.68 - 65 
.62 
-59 

11.56 
* 52 
* 49 
.46 
.43 

11.40 

. o  

. o  

. 9  

. I1 

112.02 

2 

158.56 
* 5 2  
* 47 
.43 
.39 

* 30 
.26 

.I7 

158.34 

. 2 2  

158.13 
.og 
* 04 

' 8.00 
7.96 

'57.91 
87 
83 
' 79 
* 74 

157.70 
65 
.61 
* 57 
* 52 

157.48 
.44 
.39 
.35 
* 31 

157.26 
.22 . I 8  
.I3 
.09 

157.05 
7.01 
6.96 
92 
.87 

156.83 
* 79 
74 
70 
.66 

156.61 
57 
53 
49 
.44 

156.40 
* 36 
* 31 
27 

156. 18 
* 14 
.og 
* 05 
6.00 

.22  

55.96 

181.21 
. I (  

.d 

. I 1  

1.01 

180. g( 
.91 . 8f 
.81 
.7: 

180. 7: 
.67 
.6; 
. Si 
. 5 2  

180.47 
.4r 
* 37 

* 27 

180.22 
. 18 

13 '. 08 
80.03 
179.98 

* 93 
.88 
83 

* 78 

'79.73 
.68 
* 63 
.Sa 
* 53 

'79.48 
*43 
* 38 
* 34 
.29 

'79.24 
* I9 
* 14 
*og 
9.04 

178.99 
* 94 
89 
.84 
79 

178.74 
* 69 
* 64 
* 59 
* 54 

78.49 
.44 
* 39 
* 34 
* 29 

78.24 

.3i 

203.86 
.81 
.75 
.65 - 64 

203.55 
.5: 
.47 
.4= 
.3c 

203.31 
* 25 
. 15 
.I4 
.og 

203.03 
2.97 
.92 
.86 
. 8 I  

202.75 
.70 
* 64 
* 59 
.53 

202.48 
.42 
37 
31 

* 25 

* 14 
.og 

202.20 

2* 1.9 Oi 
101.92 

.86 

. 8 I  
* 75 
70 

ZOI. 64 

.53 
' 47 
a42 

!OI. 36 
.30 
f 25 
* 19 
14 

! O l e  08 
I. 03 
0.97 

* 91 
.86 

!Do. 80 
* 74 
' 69 

.00. 52 

e 5 8  

9 - 5  

1359.1 
8.7 
8.3 
7. 5 
7.6 

1357.2 
6. E 
6.5 
6. I 
5.7 

'355. 4 
5 . 0  
4.6 
4.3 
3.9 

1353.5 
3.2 
2.8 
2.4 

'351.7 
. 1.3 
0.9 
0.6 
50.2 

1349.8 
9.5 
9. I 
8.7 
8.4 

1348.0 
7.6 
7.2 
6.9 
6.5 

1346. I 
5.8 
5.4 
5.0 
4.6 

'344.3 
3.9 
3. 5 
3.2 
2.8 

1342.4 

1.7 
1.3 
0.9 

1340.5 
40.2 
39.8 
9' 4 
9. I 

1338.7 
8.3 
7- 9 
7.6 
7.2 

1336.8 

2. I 

2 . 0  

2718. 
7. 
6. 
5 .  ' 
5 .  

2714. ' 
3. : 
3. ( 

I . !  

2710. I 

Og. ' 
8. i 
7.8 

6. * 

4. I 
4. 1 

2703.4 
2.5 
I. 5 

700.4 

2. : 

10. I 

2707. 1 

5 .  i 

I. 2 

2699.5 
8. 5 
8.2 
7.5 
6.7 

2696. c 
5 . 2  
4.5 
3.8 
3. c 

2692.3 
1.5 
0.8 
90. c 
89. 3 

2688.5 
7.8 
7.0 
6.3 
5 . 5  

2684.8 
4. 1 
3.3 
2.6 
I. 8 

2681. I 
80.3 
79.6 
8.9 
8. I 

2677.4 
6.6 
5.9 
5. I 
4.4 

2673.6 

3/ 

4077. : 
6. 1 
5- ( 
3.2 
2. ; 

4071. t 

g: 
8. : 
7. : 

4066. I 
5 .  
3.5 
2.2 
1. j 

-4060. f 
59.5 
8.4 
7.2 
6. 2 

4055. 1 
4. c 
2. E 
1 .7  

50.6 

4049.5 
8.4 
7.3 
6. z 
5. I 

4043.9 
2.8 
1.7 
40.6 
39.5 

4038.4 
7.3 
6. I 
5 .  a 
3.9 

I *  7 
30.6 
29.5 
8.3 

4032.8 

4027. 2 
6. I 
5 . 0  
3. 9 
2.7 

4021.6 
20.5 
19.4 
8.3 
7.2 

4016. o 
4.9 

2.7 
1 .5  

4010.4 

3.8 

4/ 

5436.3 
4.7 
3.3 
I. 8 
30.3 

5428.9 
7.4 
5.9 
4.4 
3.0 

5421.5 

18.5 
7. I 
5.6 

5414. I 
2.6 

09.7 
8.2 

5406.7 
5.3 
3.8 

20.0 

11.2 

400. 2' 8 
5399.8 

7. 
6.4 
4.9 
3.4 

5391.9 
90.4 
89.0 
7.5 
6.0 

5384.5 
3.0 
1.5 
80.0 
78.6 

5377.1 

4. I 
2.6 

71. I 

5369.6 
8. I 
6.6 
5 . 2  
3.7 

5362.2 
60.7 
59. 2 
7.7 
6.2 

5354.7 
3.2 
1.7 

50.2 

5347.2 

5-  6 

48.7 

S/ 

6795. : 
3. L 

89. i 
7.5 

6786.1 
4. z 
2.4 
80. t 

91. 

78.7 

6776.5 
5. C 
3.2 

71.3 
69.5 

6767.6 
5 . 8  
4.0 

. 60.3 

6758.4 

2. I 

6.6 
4.7 
2.9 

51.0 

6749.2 
7.3 
5. 5 
3.6 
41.8 

6739.9 
8. I 
6.2 
4.3 
2.5 

6730.6 
28.8 
6. Q 
5 . 1  
3.2 

6721. .3 
19.5 
7.6 
5 . 8  
3. 9 

6712.0 

08.3 
6.4 
4.6 

6702.7 
700.9 
6699. o 

7- I 
5.3 

6693.4 
91.5 
89.6 
7.8 
5.9 

6684. o 

IO. 2 
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Lnt. 

0 ,  

43 c 

43 c 

43 ; 

43 ; 

1 
1 
1 

1 
1 
1 

43 
: 

' 1  
: 

43 1 
i 
: 

: 

43 : . 

43 : 

43 1 
I 

. '  
1 

I 

43 ' 
I 

1 

I 

43 ; 
I 

I 

I 

43 ! 
I 

I 

I 

I 

43 i 

~ 

Jalue of I?' 

Meters. 

9 
9 
9 
9 

30.859 
9 
9 

59 
60 

30.860 

30.859, 

0 
0 
0 
0 

30.860 
0 
0 
0 
0 

30.861 
I 
I 
I 
I 

30.861 
I 
I 
I 
I 

30.861 
2 
2 
2 
2 

30.862 
2 
2 
2 
2 

30.862 

3 
3 
3 

30.863 
3 
3 
3 
3 

30.863 
3 
3 
4 
4 

30.864 
4 
4 
4 
4 

30.864 

2 

Latitude 43O to M0-Meridional arcs. 

;urn of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
.9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

46 
G 
7 
8 
9 

50 

' 3  
4 

I 
2 

7 
8 

, 2  

Meters. 

30.86 
61.72 
92-58 

123.45 
'54.31 
185.17 
216.03 
246.89 
277.75 

308.61 
339.48 
370.34 
401.20 
432.06 
462.92 
493.78 
524.64 
555.51 
586.37 

617.23 
648. og 
678.95 
7 9 .  81 
740.68 
771.54 
802.40 

' 833.26 
. 864.12 

894.98 

925.84 
956.7 1 
987.57 

I 018.43 
1 049.29 
I 080.15 
1111.01 
I 141.87 

. I 172.74 
I 203.60 

I 265.32 
I 296.18 

1 357.90 
1388.77 
I 419.63 
I 450- 49 
I 481.35 
I 512.21 

1 573.93 
I 604.80 
I 635.66 
I 666.52 
1 697.38 
1-728.24 
I 7  9.10 

x820.83 
I 851.69 

1 234.46 

I 327.04 

1543.07 

I 7  2 9.96 

Meters. 
1851.52 

.53 

.53 

.54 

. 5 5  
185'. 5 5  

* 56 
* 56 
* 57 
* 57 

1851.58 
* 58 
* 59 
' 59 
.60 

1851.61 
.61 

: 5: 
* 63 

1851.63 
* 64 
* 64 
' 65 
' 65 

1851.66 
* 67 
e67 
.68 
.68 

185 I .  69 
* 69 
' 70 
.7Q 
* 71 

1851.72 
a 7 2  
* 73 
* 73 
' 74 

1851.74 
* 75 
$ 7 5  
* 76 - 76 

1851.77 
* 78 
78 

* 79 
* *79 

1851.80 
.80 
.81 . .8r  
.82 

1851.82 
* 83 . .84 
.s4 
85 

1851.85 

#mns of minutes for middlt 
latitude. 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
1 
2 
3 
4 

' 5  
7 
8 
9 

20 

2 
1 .  

3 
4 

22 
7 
8 
9 

30 
I 
2 

3 
4 

36 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 
z 
2 

Mefers. 

I 851.5 
3 703.1 
5 554.6 
7 4 0 6 . 1  

9 257.7 
I I 109.2 
12 960.8 
L+ 812.4 
16 663. g 

20 367. I 
22 218.7 
24 070.3 
25 921.9 
27 773.5 
29 625. I 
3' 476.7 
33 9 8 . 3  
35 '79.9 

37 031.6 
38 883.2 

4 2 5  6.5 
44 438.1 
46 289.8 
48 141.4 
49 993. I 
51 844.8 
53 696.5 

55 548.2 
57 399.9 
59 251.6 
61 103.3 
62 955.0 
64 806.7 
66 658.4 
68 510. I 
70 361.9 
72 213.6 

74 065.3 
75 917. I 
77 768.8 
79 620.5 
81 472.3 
83 324. I 
85 175.8 
87 027.6 
88 879.4 
90 73'. 2 

92 583.0 

98 138.4 
99 990.3 

101 842. I 
103 693.9 
I05 545.7 
107 397.6 
Iog 249.4 
1 x 1  101.3 

18 515.5 

40 7p 8 

3 :it 68 

- 
Latitude 43O-Co-ordinates of curvature. 

M t u d e .  

O f  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

I5 

25 
30 

0 35 
40 
45 
50  
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

I O  

20 

2 0 0  

10 00 
I 1  00 
I 2  00 
I3 00 
14 00 
I5 00 
16 00 
17 00 
18 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

1 359. I 
2 718. I 
4 077.2 
5 436.2 
6 795.3 
8 154.3 
9 513.4 

IO 872.4 
12 231.5 

I3 590.5  
20 385.8 
27 181.0 
33 976.2 
40 771.4 
47 566.5 
54 361.6 

67 951.6 
74 746.5 

81 541.3 
88 336. I 
95 130.7 

61 156.7 

IO1 I 0 8  925. 719. 3 
115 514.2 
I22 308.4 
129 102.5 
I35 896.5 
142 690.4 

156 277.7 

244 578 

407 476 
488 8% 
570 1% 
651 361 
732 486 

813 508 
894 415 
975 I95 

1055 837 
1136329 
I 216 661 
I 296 820 
1 376 795 
I 456 575 
I 536 148 

1615 505 
1 694 632 
1 773 519 
1852 I55 
1 930 528 
2 008 628 
2 086 443 
2 '63 963 
2 q x  176 
2 318 071 
2 394 639 

I49 484.1 

163 071 

326 050 

Y 

Miters. 

0. I 

I. 2 
2.2 

3.4 
4.9 
6. 6 
8 . 6 ,  
IO. g 

13.5 
30.3 
53.9 
84.3 

121.3 
165. I 
215.7 
273.0 
337.0 
407.8 

48s. 3 
569.6 
660.5 
758.3 
862.8 
974.0 

IogI.9 
I I 348.0 216.6 

I 486.2 

I 631. I 
I 782.8 
I 941 
4 367 
7 763 

I7 464 
23 766 
31 036 
39 272 

48 474 
58 639 
69 7% 
81 854 
94 901 

108 905 
123 864 
I39 777 
156 640 
I74 451 

I93 2 9  
212 go9 
233 551 
255 129 
277 642 
301 087 
325 459 
350 756 
376 974 
404 I o g  
432 '57 

0 . 5  

12 129 



330 UNITDD STATES 00AST BND GEODETIO BURXEY. 

Lat. 

0 '  

4400 

. 3  
4 

I 
2 

44 og 

7 
8 

' 9  

44 10 

- I3 
I4 

44 15 
16 
I7 
18 
I9 

44 20 

23 
24 

I1 
I2 

21 
22 

44 3 
27 
28 
29 

44 30 
3' 
32 
33 
34 

44 35 
36 
37 
38 
39 

44 40 
41 
42 
43 
44 

44 45 
46 

% 
49 

44 50 
51 
52 
53 
54 

44 55 
56 
57 
58 
59 

4460 - 

- 
1'' 

- 
22.28 

27 
* 27 
.26 
.26 

22.25 
.24 
.24 
* 23 
.22 

22.22 
,21 
.21 
.20 
.20 

22.19 
.18 
* I7 

: :g 
22.16 

I5 
* I4 
* I4 - 13 

22. I2 . I2 . I1 . IO  . I O  

22. og 
.OS 
.OS 
* 07 
* 07 

22.06 
* 05 
-05 
-04 
.04 

22.03 
.02 
.02 . 01 
.OO 

22.00 

1-99 
.99 
e98 
97 

21.97 
-96 
95 

-9.5 
* 94 

21.93 
-93 
* 92 
* 92 
91 

21. 90 

a// 
- 

44.56 - 55 
* 54 
52 

-51 
44.50 

e49 
-47 
.46 
* 45 

44.44 
.42 
.41 
* 40 
39 

44.37 
36 

* 35 
-34  
32 

44.31 
* 30 
.28 
27 

.26 
44. 25 

* 23 
.22 
.21 
.20 

44.18 - 17 
.16 
I5 

* I3 
44.12 

.08 
07 

-04 
03 

e02 . 01 

. I1 . I O  

44.06 

44-00 
3-98 

* 97 
.96 
-95 

43.93 
* 92 
* 91 
e89 
.88 

43.87 
.86 
.84 
83 

.82 
43.81 

- 
8" 

- 

56.84 
.82 
.80 
.78 
e76 

56.75 
* 73 
71 
-69 - 67 

66.65 
-63 
.61 
.60 
* 58 

66.56 
54 

* 52 
50 

.48 

66.47 
-45 
43 

-41 
39 

66.37 
35 

* 33 
* 31 
* 30 

66.28 
.26 
24 

.22 

.20 

66.18 
.16 
* 14 
* 13 

66. og 
-07  
* 05 
.OS 

6.01 

65.99 
-97 
-96 
-94 
'92 

65.90 
.88 
.86 
.84 
.82 

65.80 
78 

* 77 
75 

* 73 
65.71 

. I1 

4" 

- 

89.12 

* 07  
* 05 

89.00 
8.97 
.95 
-92 
e 9 0  

88.87 
* 85 
.82 
.80 

77 
88.75 

72 
70 

* 67 
* 65 

88.62 
-59 

57 
54 
52 

88.49 
e47 
e 4 4  
* 42 
39 

88.37 
34 

-32 
* 29 - 27 

88.24 

* I9 
" 17 
* I4 

88.12 
-09 
.07 
.04 

8.02 
87.99 

96 
a94 
-91 - 89 

87.86 
.84 
.81 
* 79 
* 76 

87.74 
-71  
-69 
.66 
.64 

87.61 

. IO 

. 02  

.22  

Latitude to 45O-Arcs of the parallel in meters. 

5" 

111.40 
37 
34 

* 31 
.28 

111.24 

.18 
15 

* I3 

111.9 
.06 
-03 

0.97 
I IO. 93 

.90 
87 
.s4 
.81 

I IO. 78 - 74 
* 71 
.68 
* 65 

I IO. 62 
* 59 
* 55 
* 52 
-49 

I IO. 46 
* 42 
a 4 0  
* 37 
a 3 4  

I Io. 30 
27 

e 2 4  

.18 

110. 15 

*og 
.OS 

109. 99 
96 

.21 

1.00 

.21 

. I 2  

IO. 02  

:g 
log: 2 

.86 

77 
73 
70 

109. 67 
64 

.61 
* 57 
54 

log. 51 

6'' 

133.68 
e64 
.61 
.57 
* 53 

133.49 
.46 
* 42 
38 

* 34 

133.31 
27 

* 23 
19 

.16 

.08 
* 04 

3.01 
2.97 

132.93 
* 89 
-85 
.82 
78 

132.74 - 70 
* 67 
* 63 
59 

132.55 
* 52 
-48 
e 4 4  
* 40 

132.36 
-33 
29 

* 25 

132.17 
I4 

.06 

131.99 
' 95 
* 91 
* 87 
e83 

131.80 
* 76 
* 72 
.68 
64 

131.61 
* 57 
53 

a49 
.45 

131.42 

133. I2 

.21 

. I O  

2.02 

1" 9'' 

zoo. 52 
-46 
* 41 
* 35 
.30 

200.24 
.18 
. I3 
07 

200.02 

199.96 
-90 

85 
79 

* 74 
199.68 

.62 
-57 - 51 
* 45 

199.40 
* 34 
.28 - 23 
. I7 

199. I1 
.06 

9.00 
8.94 

* 89 

198.83 
* 77 
* 72 
.66 
.60 

198.55 
* 49 
* 43 
' 37 
-32 

198.26 

I5 
-0g 

8.03 
197.98 - 92 

.86 

.&I 
-* 75 

197.69 
* 63 
. S a  
.52  
.46 

197.41 
35 . . 2g 

* 23 
.18 

.20 

197. I2 

1' 

1336.8 
6.4 
6. I 
5.7 
5.3 

1334.9 
4.6 
4. 2 
3.8 
3.4 

1333.1 
2.7 
2.3 
1.9 
I. 6 

0.8 
0.4 

30. I 
29.7 

1329.3 
8.9 
8.5  
8.2 
7.8 

'327.4 
7.0 
6.7 
6.3 
5.9 

1325. 5 
5.2 
4.8 
4- 4 
4.0 

1323.6 
3.3 
2.9 
2.5 

1321.7 
I. 4 

0.6 

1319.9 
9.5 
9. I 
8.7 
8.3 

1318. o 
7.6 
7.2 
6.8 
6.4 

1316. I 
5.7 
5.3 
4.9 
4- 5 

1331.2 

2. I 

1.0 

20.2 

1314.2 

2673.6 
2.9 

1.4' 
70.6 

2669. g 
9. I 
8.4 
7.6 
6.9 

2666. I 
5.4 
4.6 
3.9 
3.1 

2662.4 
I. 6 
0.9 

60. I 
59.4 

2658.6 
7.8 
7.1 
6.3 
5.6 

2. I 

2654.8 
4.1 
3.3 
2.6 
I. 8 

2651. I 

50.3 
49.6 
8.8 
8. I 

2647.3 
6.5 
5 . 8  
5 . 0  
4.3 

2643.5 
2.7 

40.5 
2639.7 

8, 9 
8.2 
7.4 
6.7 

2635.9 
5 .  I 
4.4 
3.6 
2.9 

2632. I 
1.3 

30.6 
29.8 
9. 1 

2628.3 

2.0 
I. 2 

8' 

4010.4 
09.3 
-8.2 
7.0 
5.9 

4004.8 
3.7 
2.6 
1.4 

4000.3 

3999.2 
8. I 
6.9 
5.8  
4.7 

3993.5 
2.4 
1.3 

90.2 
89. o 

398g: 98 
5.6 
4.5 
3.4 

3982.2 

80.0 
78.9 
7.7 

3976.6 
5 . 5  
4.3 
3.2 

3970.9 
69.8 
8.6 
7.5 
6.4 

3965.2 

I. I 

2.0 

4. 1 
3.0 
I. 8 

60.7 
3959.6 

8.4 
7.3 
6. I 
5 . 0  

3953.9 
2.7 
I. 6 

50.4 
49.3 

3948.2 
7 .0  
5.9 
4. 7 
3.6 

3942.5 

4' 

5347.2 
5.7 
4.2 
2.7 

41.2 
5339.7 

8.2 
6.7 
5 -  2 
3.7 

5332.2 
30.7 
29.2 

7.7 
6.2 

5324.7 
3.2 
1.7 

18.7 

5317.2 
5.7 
4.2 
2.7 

11.2 

5309.7 
8.2 
6.6 
5.1 
3.6 

300.6 
299.1 

7.6 
6. I 

5294.6 
3.0 
1- 5 

go. 0 
88.5 

5287. o 
5 . 5  
4.0 
2.4 

5279.4 
7.9 
6.4 
4.9 
3.3 

5271.8 
70. 
68. $ 
7.3 
5.7 

5264.2 
2.7 

61. 2 

59.6 
8. I 

5256.6 

20. 2 

5302. I 

no. 

6684. c 

80.3 
78.4 
6.5 

6674.7 
2. E 

70.5 
69. c 

7 . 2  

6665. : 
3.4 

61.5 
59.7 

7. 
6655.5 

4. c 

50. : 
48.1 

6646. ! 

2. ; 
40.1 
39. 

6637.1 
5. : 
3.: 

31.1 
29.1 

6627. : 
5 .  I 
3. ! 

2. 2 

2.1 

, 4.t 

2. ( 
20. 

6618. : 

4. ' 
2. ! 

6.. 

IO. 

6608. 
6. I 
4. ' 
3. 

601. 

6599.. 
7.4 
5 . .  
3.1 

9'. 

6589. I 
7. ' 
6. I 

'4. 

6580. 
78., 
6. 
4. 

2. 

2. 
6570. 
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36 
37 
38 
39 

44 40 
41 
42 
43 
44 

44 4i 4 
47 
48 
49 

44 50 
51  
52 

,53 
54 

44 55 
56 
57 
58 
59 

, 4 4 6 0  

Value of I" 

Meters. 
30.864 

4 
4 
4 
5 

30.865 
5 
5 
5 
5 

30.865 
5 
5 
5 
5 

30.866 
6 
6 
6 
6 

30.866 
6 
6 
6 
6 

30.866 
7 
7 
7 
7 

30.867 
7 
7 
7 
7 

30.867 
7 .  
8 
8 
8 

30.868 
8 
8 
8 
8 

30.868 
8 '  
9 

* 9  
9 

30.869 
9 
9 
9 
9 

30.869 

70 

30.870 

4 
0 

Latitude 44O to 45°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

_. I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

2 
5 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 
I 

' 2  

3 
4 

I 
2 

si 

2 
7 
8 

- 

Mefers. 

30.87 
61.73 
92.60 

'23.47 . 
154.33 
185.20 
216.07 
246.94 
277.80 

308.67 
339.54 
370.40 

, 401.27 
432.14 
463.00 
493.87 
524.74 
555.61 
586.47 

617.34 
648.21 
679.07 

740. 1 

771.67 
,802.54 
833.41 
864.27 
895. I4 

926.01 
g 6.88 

I 018.61 

709. i 4  

9 5 7.74 

1049.48 
I 080.34 
I 111.21 
I 142.08 

: 2;:g 
I 234.68 

I 296.41 
I 327.28 

1 265.54 

1 358. ' 5  
I 389.01 
I 419.88 

I 512.48 

I 543- 35 
1 574.21 
1 6 0 5 . 0 8  

; 3;: i: 

: 82: 8; 
I 697.68 
1728.55 
1759.42 

I 821.4 
I 852.02 

I 790.28 

Value of I' 

Meters. 
1851.85 

' .86 
.86 
* 87 
-87 

1851.88 
* 89 
* 89 
*90 
e 9 0  

1851.91 
* 91 
* 92 
* 92 
-93 

1851. 93 
* 94 
95 

* 95 
* 96 

1851.96 
* 97 
-97 
* 98 
* 98 

1851.99 
1.99 
2.00 
-01 . 0 1  

1852.02 

03 
03 

e 0 4  
1852.04 

- 0 5  
.06 
.06 
* 07 

1852.07 
.08 
.08 
-09 
.og 

1852. IO 

.02 

.IO 

. I 1  . I 2  
- 1 2  

1852.13 
* I3 
' 14 
* 14 . 15' 

1852.15 
. 1 6  . 16 
* I7 
.18 

1852.18 

Sums of minutes for middl 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 

2 
I .  

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50. 

3 
4 

I 
2 

7 
8 

2 

' V C t Y S .  

I 851.9 
3 703.7 
5 555.6 
7 407.4 
9 259.3 

1 2  963. I 
14 815.0 
16 666.9 

18 518.8 
20 370.7 
22 222.6 
24 074.5 
25 926.5 
27 778.4 

3' 4 2.3 

I 1  1 1 1 . 2  

29 6go. 3 

:; 3:: f 
37 038. I 
38 890. I 
40 742.0 
42 594.0 
44 446.0 
46 298. o 
48 150. o 
50 002.0 
51 854.0 
53 706.0 

55 558.0 
57 410.0 
59 262. o 
61 114. I 
62 966. I 

64 818. I 
66 670.2 
68 522.2 
70 374.3 
72 226.4 

74 078.4 

7 7 7  2.6 

83 338.9 
85 191.0 
87 043.1 
88 895.2 
90 747.3 

92 599.5 
94 451.6 
96 303.7 
98 155.9 

100 008.0 
1 0 1  860.2 

105 564.5 
io7 416.7 
log, 268.8 

75 9 . p  

2 :it ; 

IO3 712.3 

111 121.0 

Latitude ++O-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 '  

0 IO 

20 
I5 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

IO 

20 

2 0 0  

IO 00 
I1 00 
I 2  00 
13 00 
14 00 
'5 00 
16 00 
17 00 
18 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 

27 00 
28 00 
29 00 
30 00 

-~ 
X 

MCtWS. 

I 336.8 
2 673.6 
4 010.4 
5. 347.2 
6 684.0 
8 020.8 
9 357.7 

10 694.5 
12 031.3 

13 368. I 
20 052. I 
26 736. I 

33 420.1 
40 104.0 
46 787.9 
53 471.8 
60 155.6 
66 839.3 
73 523.0 

802.06.5 
86 8go. o 
93 573.8 

100 256. 
Io6 940.0 
113 623. I 
120 306. I 
126 989. o 
133 671.8 
140 354.4 

147 036.8 
I53 719- 1 
160 401 
240 572 
320 708 
400 797 
480 827 
560 786 
640 662 
720 445 

800 I22 
879 681 
959 110 

I 038 399 
J 117 535 
1 196 507 
I 275 303 
I 353 9x1 
1 432 320 
1 510 519 

1588496 
I 666 240 

: 52;z 
I 897 955 ' 

I 974 650 
2 051 055 
2 127 I59 
2 202 950 
2 278 417 
2 353 550 

Y 

Me&. 

0. I 

I.  2 
2 .2  

0 . 5  

3.4  
4.9 
6.6 
8.6 

IO. g 

13.5 
30.4 
54.0 
84. 4 

121.5 
165.4 
216. I 
273.5 
337.7 

. 408.6 

486.2 

'661.8 
570.6 

E : 

I J 9 . 0  

4 37g 

975.8 
1094.0 
I 218.9 
1 3  0.6 

I945 

7 77 
12 152 
17 496 
23 811 
31 ogq 
39 345 

48 563 
58 746 
69 893 
82 002 
95 072 

109 100 

124 084 
140 023 
156 913 
174 753 

I93 540 
213 270 
233 942 

27 9 6  
301 572 
325 977 
351 306 
377 555 

2 5 i  552 

:; E 
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- 
IAt. 

o /  

45 4 

45 02 

' 

4 

7 
E 
s 

45 I C  

13 
I4 

45 15 
I6 
I7 

'9 

45 2c 

23 
24 

45 25 
26 
27 
28 
29 

45 3c 
31 
32 
33 
34 

45 35 
36 
37 
38 
39 

45 40 
41 
42 
43 
44 

45 45 
46 
47 
48 
49 

45 50 
51 
52 
53 
54 

45 55 
56 
57 
58 

I1 
I 2  

18 

21 
2 2  

45 

21. gc 
.go 
.89  
.88 
.88 

21.87 
.86 
.86 
85 
85 

21.84 
* 83 
83 
.82 
.81 

2;. 81 
.80 
* 79 
* 79 
78 

21.78 
* 77 
.76 
76 

* 75 
21.74 

74 
* 73 
* 72 
* 72 

21.71 
* 70  
* 7 0  
a69 
a 6 9  

21.68 
67 

* 67 
.66 
65 

.64 
* 63 
.63 
-62 

2 1 . 6 ~  
.61 
.& 
.60 
* 59 

21.58 
* 58 
.57 
' 56 
.56 

21.55 
* 54 
* 54 
* 53 
. 5 2  

21.52 

21.65 

43.81 
79 

* 78 
* 77 
* 75 

43.74 
* 73 
* 72 
* 70 
.69 

43.68 
* 67 
* 65 
64 

* 63 
43.61 
.60 
59 

.58  
-56 

43.55 - 54 
* 52 
51 

* 50 
43.49 

* 47 
.46 - 45 
.44 

43.42 
.41 
.40 

* 37 

* 35 
* 33 
32 

* 31 

43.29 
.28 
. 2 7  
.2G 

24 
43.23 

I9 . 18 

43. I7 
* 1s 

. . I4 
13 

13.10 
.09 
.08 
.06 
05 

13.04 

- 38 

43.36 

.22  

.20 

. I1 

65.71 
.6s 
* 67 
* 65 
* 63 

65.61 
5s 
57 

.St 
* 54 

65.52 
* 5c 

* 46 
e 4 4  

65.42 
.4c 

.48 

.38 
-36 
* 35 

65.33 
31 

* 29 
* 27 
* 25 

65.23 

* '9 
* 17 
* '5 

. 2 I  

65. '3 . I I  
*og 
.08 
.06 

65.04 

5. @3 
4.98 

* 96 

54.94 
* 92 
* 90 
.88 
.86 

54.85 - 83 
.81 
79 
77 

54.75 
* 73 
* 71 
* 69 
* 67 

54.65 - 63 
-61 
* 59 
* 57 

. 0 2  

u. 55 

4/' 

- 
87.61 

58 
56 
53 

* S I  
87.48 

46 
* 43 
-41 
* 38 

87.36 
* 33 
* 30 
. 28  

* 25 

87.23 
.20 
.18 
* 15 
' 13 

87. IO 

* 07 
* 05 

7.00 
86.97 

* 95 
* 92 
a 9 0  
87 

86.84 
.82 
* 79 - 77 
74 

86.72 
f 69 
.66 
* 64 
.6r 

86.59 
e56 
* 54 
51 

* 49 
86.46 

* 43 
-41 

. 0 2  

38 
* 36 

86.33 
30 

.28  
* 25 
* 23 

86.20 
.18 
* I5 
I3 

86.07 
. I O  

- 

Latitude 45O to 46O-Arcs of the parallel in meters. 

1 9 . 5 1  
* 48 
* 45 
.42 
* 39 

'09.35 
.32 
29 

.26 
* 23 

Iog. 20 
I7  

* I3 

* 07 
109.04 

9.01 
8.98 

94 
a91 

108.88 
* 85 
.82 
.78 

75 
108.72 

* 69 
.66 
.62 
59 

108.56 
53 

* 50  
.46 
* 43 

108.40 
.37 
.34 
.30 
27 

108.24 
.20 
* I7 
I4 

108.07 
* 04 

8.01 
7.98 

* 94 

107.91 
.88 
* 85 
.81 
78 

107.75 
' 72 
69 
65 

.62 
t07.59 

. I O  

. I1 

X31.42 
* 38 
* 34 
30 

.26 

131.22 
* I9 

1.5 

* 07 

131.03 

0.96 
92 

.88 
130.84 

.80 
* 77 
73 

.69 

I 30.65 
.61 

57 
* 54 

50 
130.46 

* 42 . .38 
e 3 4  
31 

130.27 
.23 
* I9 

'5 

130.07 
.04 

30.00 
29.96 

* 92 

I 29.88 
84 

.81 
* 77 
* 73 

129.69 
* 65 
.61 
57 - 53 

129.50 
e46 
e42 
* 38 
34 

129.30 . 26 
* 23 
'9 
'5 

rzg. I1 

. I 1  

I. 00 

.XI 

'53.32 
.28  
* 23 
* I9 
* I4 

* 05 
3.01 
2.96 
-92 

152.87 
* 83 
78 

* 74 
* 69 

152.65 
.61 
.56 
a 5 2  
* 47 

152.43 
.39 
* 34 
* 30 
* 25 

152.21 
.16 

* 07 
2.03 

151.98 
94 

' 89 
85 

.80 
151.76 

* 71 

.62 

153. I O  

. I2 

* 67 

a 5 8  

[SI. 53 
* 48 
.44 
a40 
* 35 

[SI. 31 
.26 

I7 
I3 

[SI. 08 
I. 04 
0.99 - 95 
*90 

150.86 
.SI 
f 77 
* 72 
.68 

:so. 63 

,222 

175.22 
I7 

. 0 7  
5 .02  

'74.97 
* 91 
.86 
.81 
. 7 6  

174.71 
.66 
.6r 
a 5 6  
* 51 

174.46 
a41 
* 35 
30 

* 25 

174.20 
* I5 

* 05 
4- 

'73.95 
89 

.84 
* 79 
* 74 

173.69 
* 64 
* 59 - 54 
* 48 

173.43 
* 38 
* 33 
.28  
* 23 

173.18 . I2 
* 07 

3.02 
2.97 

[72.92 
* 87 
.82 
* 76 
* 71 

r72.66 
.61 
-56 
* 5' 
.46 

[72* 40 
35 

* 30 
.25' 

,72. 15 

. I 2  

. I O  

.20 

197. 12 
.06 

7.01 
. 6.95 

* 89 
196.83 

78 
* 72 
.66 
.61 

196.55 
* 49 
e 4 4  
* 38 
* 32 

196.26 

* 15 
e 0 9  

6.04 

195.98 
* 92 
.86 
.81 
* 75 

195.69 
* 63 
* 57 
* 52 
.46 

195.40 - 34 
.28 

. .23 
I7  

195. I1 
5 .05  
4.99 

* 94 
.88 

194.82 
.76 
- 7 1  
* 65 
* 59 

194.54 
* 48 
* 42 
* 36 
30 

194.25 
* '9 
'3 

* 07 
4.01 

193.96 
e 9 0  
84 

* 78 
* 72 

193.66 

. 2 I  

1' 

1314. 2 

3.8 
3.4 
3.0 

' 2.6 
1312.2 

1.9 
1.5 

0.7 

1310.3 

9 . 6  
9.2 
8.8 

r 308.4 
8.0 
7.7 
7.3 
6.9 

1306.5 
6. I 
5 .7  
5.4 
5 . 0  

1304.6 
4.2 
3.8 
3.4 
3. 1 

1302.7 
2.3 
1.9 
1.5 

1300.7 
0.4 

300.0 
299.6 

9.2 

1298.8 
8.4 
8. I 
7.7 
7.3 

1296. g 
6.5 
6. I 
5.7  
5.3 

1295.0 
4.6 
4.2 
3.8 
3.4 

2.6 
2.3 
1.9 
1.5 

1291. r 

I.'I 

10.0 

I. I 

1293.0 

a/ 

2628.3 
7.5 
6.8 
6. o 
5.3 

2624.5 
3. 7 
3.0 

1.5 
2620.7 

19.9 
9. 1 
8.4 
7.6 

2616.8 
6. x 
5.3 
4.5 
3.8 

2613. o 

1.5 
0. 7 

2609. 2 

8.4 
7.6 
6.9 
6. I 

2605. 3 

2.2 

2.2 

IO. 0 

4* 3. 8 
3.0 
2.3 

2601.5 
600.7 
599.9 

9.2 
8.4 

2597.6 
6.8 
6. I 
5.3 
4.6 

2593.8 
3.0 

1.5 
90.7 

2589.9 
9. 1 
8.4 
7- 6 
6.9 

2586. I 
5.3 

3.0 
2582.2 

2.2 

4* 3. 2 

3' 

3942.5 
1.3 

40.2 
39.0 
7.9 

3936.7 
5.6 
4.4 
3.3 

3931.0 
29.9 
8. 7 
7.6 
6.4 

3925; 3 
4. 1 
3.0 
I. 8 

20. 7 

3919.5 
8.4 
7.2 
6. I 
4.9 

2.6 
1.5 

IO. 3 
og. 2 

3908.0 
6.9 
5.7  
4.6 
3.4 

901. I 

2.2  

r' 

3913.8 

3902.2 

89g g 
7.6 

3896.5 
5.3 
4.2 
3.0 
I. 8 

3890.7 
89.5 
8.4 
7. 2 
6. o 

3884.9 
3.7 
2.6 
I. 4 

80.2 
3879.1 

5.6 

3873.3 

g: 8 
4.4 

4/ 

5256.6 
5. I 
3.6 

50.5 
5249.0 

7.4 
5-  9 
4.4 
2.9 

5241.3 
39.8 
8.3  
6.8 
5.2 

5233.7 

30.6 
29. I 
7.6 

5226. o 
4- 5 
3.0 

21.4 
'9.9 

5218.4 
6.8 
5.3 
3.8 

5210.7 
09. I 
7.6 
6. I 

4.5 

201.4 
199.9 

8.4 
6.8 

5'95.3 
3.7 

90.7 
89. I 

5187.6 
6. o 
4.5 
2.9 

81.4 

5'79.9 

5.2  
3.7 

70.6 
69. o 

7.5 
5.9 

5164.4 

2.0 

2.2 

2.2 

5203.0 

2.2 

t: i! 
5172. I 

6/  

6570.8 
68. 8 
6.9 
5 . 0  
3. ' 

6561.2 
59.3 
7.4 
5.5 
3.6 

6551.7 
49.8 
7.9 

' 5.9 
4.0 

6542. I 
40. 2 

38.3 
6.4 
4.5 

6532.5 
30.6 
28.7 
6.8 
4.9 

6523. o 
21.0 
19. I 
7.2 
5.3 

6513.4 
11.4 
09.5 
7.6 
5.7 

6503.7 
501.8 
499.9 

8.0 
6. o 

6494.1 

88.3 
6.4 

6484. 5 
2.5 

80.6 
78. 7 
6.7 

6474.8 

2. 2 
90.3 

2.9 
70.9 
69. o 
7. 1 

6465. I 
3.2 

61.3 
59.3 
7.4 

6455.5 - 
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42 
43 
44 

45 45 
46 
47 
48 
49 

45 50 
5 1  
5 2  
53 
54 

' 45 5 5  
56 

59 
:a 

45 60 
---- 

Value of I// 

Meten. 
30.870 

0 
0 
0 
0 

30.870 
0 
0 
0 
I 

30.87i 
I 
I 
1 
I 

30.87 I 
I 
I 
I 
I 

30.872 
2 
2 
2 
2 

30.872 
2 
2 
2 
2 

30.872 
3 
3 
3 
3 

30.873 
3 
3 
3 
3 

30.873 
3 
4 
4 
4 

4 
4 
4 
4 

30.874 

30.874 
4 
4 
5 
5 

30.875 
5 
5 
5 
5 

30.875 

Latitude 45O to 46O-Meridional nrcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9' 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

4i 
7 
8 
9 

50 

, 2  
3 
4 

I 

7 
8 

2 
- 

Mefws. 

30.87 
61.74 
92.62 

123.49 
I54  36 
185.23 
216. I I  
246.98 
277.85 

308.72 
339.60 
370.47 
401 * 34 

463. og 
493.96 
524.83 

432.21 

$2: $ 
617.45 
648.32 
679. I9 
7 IO. 07 
740.94 
771.81 
802.68 

'833.56 
864.43 
895.30 

926.17 
9 7.05 

I 018.79 
I 049.66 
I 080.54 
I 111.41 
1142.28 
1173.15 
I 204.02 

I 234.90 
1 265.77 
I 296.64 
1 327. 51 
I 358.39 
I 389.26 

9 5 7.92 

I 420.13 

: $:E 
1 512.75 

1 543.62 
1574.49 
1605.37 
I 636.24 
I 667.11 
I 697. 8 
I 728.g6 
I 759.73 
1790.60 

1852.35 
1821.47 

Vnlue of 11 

Mefws. 
1852.18 

* I9 .. 19 

1852.21 

.23 
* 23 

1852.24 
* 24 
* 25 
25 

.26 
1852.26 

27 
.27 
.28 
* 29 

1852.29 
.30 
30 

e31 
* 3' 

1852.32 
32 

-33 
-34 
* 34 

1852.35 
* 35 
* 36 
* 36 
* 37 

1852.37 
38 

-38 
* 39 
.40 

. 2 0  

..20 

.21 

.22 

1852.40 
.41 
* 41 
.4= 
-42 

43 
-44 
.44 
a45 

1852.46 
.46 
.4: 
* 47 
48 

1852.48 
49 

* 49 
* 50 
* 51  

1852.51 

1852.43 

3ums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

2 
7 
-8 
9 

IO 
I 
2 

3 
4 

'5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 
1 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

Y 
!? 
9 

5 0  

3 
4 

1 
2 

7 
8 

2 

Mefws. 

1852.2 
3 704.4 
5 556.6 
7 408.8 
g 261.0 

X I  113.2 
12 965.4 
14 817.6 
16 669.9 

18 522. I 
20 374.3 
22 226.6 
24 078.8 
25 931.1 
27 783.3 
29 635.6 
31 487.9 
33 340.1 
35 192.4 

37 044.7 
38 897.0 
40 749.3 
42 601.6 
44 453.9 
46 306.2 
48 158.6 
50 010. g 
51 863.2 
53 715.6 

55 567.9 
57 420.3 
59 272.6 
61 125.0 
62 977.3 
64 829.7 
66 682. I 
68 534.5 
70 366.9 
72 239.3 

74 091.7 
75 944.1 
77 796.5 
79 648.9 
81 501.3 

83 353.7 
85 206. I 
87 058.6 
88 911.0 
90 763.5 

92 615.9 
94 468.4 
96 320.9 

I 0 0  025. 

IOI 878. 

105 583.3 

98 173.4 

107 485.8 

103 730: 4 
Iog 2 
1 I I 1,401 4 

Latitude 4~o-Co-ordinntes of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 . 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 10 

20 

I 0 0  

I O  

20 

2 0 0  

10 00 
I1 00 
12 00 
I3  00 
14 CNJ 

I5 00 
r6 00 
17 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Mefws. 

I 314. I 
2 628.3 

. 3 942.5 
5 256.6 
6 570.8 
7 884.9 
9 199. I 

IO  513.2 
I I 827.4 

1 3  141.5 
19 712.3 
26 283. o 
32 853.7 
39 424.3 
45 994.9 
52 565.5 
59 136.0 

72 276. 

78 847.1 
85 417.4 
91 987.5 
98 557.5 

65 706. i; 

IO5 127.4 
I11 ,697.3 
I 18 267.0 
1% 836.6 
131 406.0 
I37 975 3 

I44 544.4 

236 493 
315 269 
393 996 
472 663 
551 258 
629 769 
708 1% 

I51 113.5 
157 682 

i t  2;; 
942 735 

I 020 647 
1 og8 404 
1 I75 994 
1253404 
1330624 
1 407 640 
1 484 443 

I 561 org 
I 637 358 
1 713 447 
I 789 276 
I 864 831 
1 940 103 
2 0x5 079 
2 089 749 
2 164 100 
2 238 121 
2 311 802 

Y 

Meters. 

0. I 

1 .2  
2.2 

0 . 5  

3.4 
4.9 
6.6 
8.6 

IO. g 

13.5 
30.4 
54. 1 
84.5 

121.6 
165.6 
216.2 
273.7 
337.9 

486.5 
571.0 
662.2 
760. 2 
865. o 

976.5 
1094.7 
I 219.7 
I 351.5 
1490.0 

1787.3 
I 946 
4 378 
7 783 

12 160 
17 508 
23 826 
31 114 
39 370 

48 594 
58 782 
69 936 
82 051 
95 127 
19 162 
I 2 4  153 
140 3 9  
156 996 
174 sq2 

I93 635 

234 048 

30' 6go 
326 9 7  
351 427 
377 676 
404 841 
432 918 

408.8 

I 6'35.3 

213 371 

;;5 2: 
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Lat. 

0 1  

46 g 

1 

46 O! 

i 

4p IC 

t 

$ 

I1 
I: 

I1 
1: 

46 I! 
It 
15  
I$ 
IS 

46 2c 
21 
2s 
2: 

zq 

2t 
27 
2E 
2s 

31 
32 
33 
34 

46 35 
36 
37 
38 
39 

46 40 

46 25 

46 3c 

41 
42 
43 
44 

46 45 
46 
47 
48 
49 

46 50 
51 
52 
53 
54 

46 

1" 
- 

21.5: 
* 51  
.5' 
' 5c 
.45 

21.4E 
.4E 
* 47 
* 47 
46 

21.45 
45 

*44 
* 42 
* 42 

21.42 
-41 
-41 
.4c 
* 39 

21.39 - 38 
38 

.37 - 36 
21.36 

-35 
* 34 
33 - 33 

21.32 
32 
31 
30 
30 

21.29 
.28 
- 2 8  
27 

.26 

21.26 
25 

* 25 
-24 
e23 

21.23 
. 2 2  
.21 
.21  
. 2 0  

21 .  19 
19 

.18 

. I7 
I7 

:I. 16 
I5 
I5 

. 14 
* I3 

!I. 13 
- 

a// 
- 

64.5! 
* 5: . 5: 
* S( 
.4 

64.4t 
.qr 
-4: 
4c 

.* 3f 

64.3t 
* 34 
.3: - 3c 
.21 

64, 2t 
-24 

. 1s 

64. I7 
* 1s . 12 

*os 
64.07 

.05 . 0: 
4.01 
3.99 

63.97 
* 95 
93 

.9I 
* 89 

63.87 
.85 
* 83 
.81 
.79 

53.77 
* 75 
74 

* 72 
70 

63.68 
.66 
* 64 
.62 
.& 

.21 

.21 

. I1 

53.58 
a56 
* 54 
* 52 
50 

53.48 - 46 
e 4 4  

a 4 2  
-40 

53: 38 
- 

Latitude 46O to 47O-Arcs of the parallel in meters. 

6// 

107.59 
.56 
f 53 
* 49 
.46 

107.43 
-40 
.37 
* 33 
30 

107.27 
-24 

' I7  
. I4 

107, IO 

* 07 
-04 

7.01 

. 2 0  

6.97 

106.94 
* 91 
.88 
.84 
.81 

16.78 
75 
72 

.68 
* 65 

106.62 
e59 
55 

' 52 

106.45 
a 4 2  
' 39 
36 

'32 

ro6.29 
.26 

. '9 

.16 
ro6. I2 

*og 
.06 

6.03 
5.99 

'05.96 
e93 
-90 
.86 
83 

'OS. 80 
.77  
* 74 
* 70 
' 67 

05.64 

' 'p 

.22 

0 / /  

129.11 
eo7 

9-03 
8.99 
.95 

I 28. 92 
.88 
.84 
.& 
-76 

128.72 
.68 
64 

.60 

.57 
128.53 

a49 
45 

e41 
.37 

128.33 - 29 
* 25 
.18 

128.14 

.06 
8.02 
7.98 

127.94 
-90 
.86 
.82 
* 78 

127.75 
9 71 
* 67 
* 63 
59 

127- 55 
* 5' 
-47 
43 

* 39 
127.35 

* 31 
.28 
a 2 4  
. 2 0  

127.16 

.08 

.04 
7.00 

I 26.96 
* 92 
.88 
84 

.& 
I 26.76 

.21 

. IO 

. I2 

- 

1" 

150.63 
* 58 
.54 
a49 
* 45 

150.40 
35 
31 

.26 

150.17 
* I3 
.08 

50.04 
49.99 

'49.95 
-90 
.86 
.81 
* 77 

149.72 
.68 
* 63 
.59 
e54 

149.50 
45 

* 41 
* 36 
* 32 

149.27 

.18 
* I3 
.08 

149.04 
8-99 

* 95 
e 9 0  
.86 

14 .81  
.76 
* 72 
.67 
* 63 

14.58 

.22  

.22  

* 53 
49 

e 4 4  

* 40 

14.35 
* 30 
.26 

* I7  
14.8. I2 

07 

. 21  

7.9 Oi3 

147: g 

SI' 

172.15 
.og 

2.04 
I*  99 
.94 

171.89 
. .84 

* 78 
.73 
.68 

171.63 
-58 
52 

* 47 
-42 

171.37 
* 32 
.26 

.16 

171. 11 
.06 

0.95 
-90 

I 70.85 
.80 
* 74 
69 

* 64 

170.59 
* 54 
.48 
-43 - 38 

170.33 
.28 
. 2 2  

* '7 . I2 

I 70.07 
70.01 
69.96 

* 91 
..86 

169.80 
75 

* 70 
* 65 
.60 

169.54 
e49 
-44 
f 39 
* 33 

169. 28 

.21 

I. 00 

: 3 . I 2  

* 0 7  
r6g. 02 

9/' 

193.66 
. .6c 
.55 
a49 
.43 

193.37 
f 31 
* 25 

* I4 

3.02 
2.96 
e91 

I .85 

192.79 
* 73 
* 67 
.62 
* 56 

.20 

193.08 

192.50 
e 4 4  

32 
.26 

192.21 
. I5 
*og 

2.03 
1-97 

191.9' 
.85 
* 79 
* 73 
67 

t g ~ .  62 
56 

* 50 
.44 
* 38 

191.32 
.26, 

* 15 
.og 

191.03 
0.97 

* 91 
.86 
.& 

190.74 
-68 
.62 
a56 
* 50 

190.44 
38 

-33 
27 

190. I5 

38 

.21 

* 21 

- 

1' 

1291. I 
0 .7  

90.3 
89.9 
9.5 

1289.2 
8.8 

8.0 

1287.2 
6.8 
6.4 
6. o 
5.7 

1285.3 
4.9 
4.5 
4. 1 
3.7 

I 283.3 
2.9 
2.5 

1.8 
1281.4 

0.6 
80.2 
79.8 

8.4 

7.6 

2. I 

I .  0 

1279- 4 
9.0 
8.6 
8.2 
7.8 

1277.5 
7. 1 
6.7 
6.3 
5.9 

1275.5 
5. 1 
4.7 
4.3 
3.9 

1273.5 
3.1 
2.8 
2.4 
2 .0  

1271.6 

0.8 
0.4 

70. o 
I 269.6 

9.2 
8.8 
8.4 
8.0 

1267.6 

I. 2 

a/ 

2582.2 
1.4 

80.6 
79.9 
9. 1 

2578.3 
7.5 
6.7 
6. o 
5.2 

2574 4 
3.6 
2.8 

1.3 
2570.5 

69.7 
8.9 
8.2 
7.4 

2566.6 
5.8 
5.0 
4.3 
3.5 

2562.7 
1.9 

60.4 
59.6 

2558.8 
8. o 
7.2 
6.5 
5.7 

2554.9 
4.1 
3.3 
2.6 
1.8 

2. I 

I. I 

2551.0 
50. 2 
49.4 
8.7 
7.9 

2547.1 
6.3 
5 . 5  
4.8 
4.0 

2543.2 - 2.4 
1.6 
0.8 
40.0 

2539.2 
8.4 
7.6 
6. 9 
6. I 

2535.3 

3873.3 
2. I 

70. 9 
69.8 
8.6 

3867.5 
6.3 
5.1 
40 
2.8 

3861.6 
60.5 
59.3 
8. I 
7.0 

3855.8 
4.6 
3.5 
2.3 

3850. o 
48.8 
7.6 
6.4 
5.3 

3844.1 
2.9 
I. 8 

40.6 
39.4 

3838.2 
7. 1 
5.9 
4.7 
3.5 

I. I 

3832.4 
I. 2 

30. o 
28.8 

7.7 

3826.5 
5.3 
4.1 
3.0 
I. 8 

3820.6 
19.4 
8.3 
7. I 
5.9 

3814.7 
3.5 
2.4 
I. 2 

IO. 0 

3808.8 
7.6 
6.5 
5.3 
4. 1 

3802.9 

4/ 

5164.4 
2.8 

61.3 
59.7 
8.2 

5156.6 
5.1 
3.5 
1.9 

50.4 

5 148.8 
7.3 
5.7 
4 2  
2.6 

39.5 
7.9 
6.4 
4.8 

5133.3 
I. 7 

30. I 
28.6 
7.0 

5125.5 
3.9 
2.3 
20.8 
19.2 

5117.7 
6. I 
4.5 
3.0 

11.4 

5141. I 

5 w . 8  
8.3 
6. 7 
5. I 
3.6 

5102. o 
100.4 
098.9 

7.3 
5.7 

5094- 1 
2.6 

91.0 
89.4 
7.9 

5086.3 
4.7 
3.1 
I. 6 

80.0 

5078.4 
6.9 
5.3 
3.7 

5070.6 
2. I 

- 

5/ 

6455.5 
3.5 

51.6 
49.6 

7.7 
6445.8 

3.8 
41.9 
39.9 
8. o 

6436. I 
4.1 

30. 2 
28.3 

6426.3 
4.4 
2.4 

20. 5 
18.5 

6416.6 
4.6 
2.7 

IO. 7 
08.8 

6406.8 
4.9 
2.9 

401. o 
399.0 

6397.1 
5.1 
3.2 

91. 2 
89.2 

6387.3 
5.3 
3.4 

81.4 
79.5 

5.5 
. 3.6 

71.6 
69.6 

6367.7 
5. 7 
3.8 

61.8 
59.8 

6357.9 
5.9 
3.9 

50. o 
6348. o 

6. I 
4. 1 

40.2 
6338.2 

2. 2 

6377.5 

2.0 

2. I 
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Sums of seconds for middle 
latitude. 

Lat. 

O I  

46 oc 
I 
2 

3 
4 

6 
7 

9 
46 Io 

46 05 

a 

I1 
I2 
13 
I4 

46 ;2 
I7 
18 
19 

46 20 
21 

. 22 
23 
24 

46 25 
26 
27 
28 
29 

46 30 
31 
32 
33 
34 

46 35 
36 

38 

46 40 

37 

39 

41 
42 
43 
44 

46 45 
46 
47 
48 
49 

46 50 
5 1  
52 
53 
54 

46 55 
56 
57 
58 

46 2 

of {due of I/,  

Mefen. 
30.875 

5 
5 

2 
30.876 

6 
6 
6 
6 

30.876 
6 
6 
G 
6 

30.877 
7 
7 
7 
7 

30.877 
7 
7 
7 
7 

8 
8 
8 
8 

30.878 
8 
8 
8 
8 

30.878 
8 
9 
9 
9 

30.877 

30.879 
9 
9 
9 
9 

30.879 
9 

79 
80 

30.880 

0 

0 
0 
0 
0 

30.880 
0 
0 
0 
I 

30.881 

I /  

I 
2 

3 
4 

2 
7 
8 .  
9 

I O  
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

z 
9 
60 

Latitude 46O to 47°-Meridional arcs. 

M&n. 

30.88 
61.76 

123.51 
92-63 

154.39 
185.27 
216.15 
247.02 
277.90 

308.78 
339.66 
370.54 
401.41 
432.29 
463. I7  
494.05 
524.92 
5 5 5 . 8 0  
586.68 

617.56 
648.44 
679.31 
710.19 
741 * 07 
771.95 
802.83 
833.70 
864.58 
895.46 

926.34 
957.22 
988. 09 

I 018.97 
1 049.85 
1080.73 
I 111.61 
I 142.48 

1204.24 
1 173.36 

I 235. I2  
1265.99 
I 296.87 
1327.75 
1358.63 
1 389.51 
I 420.38 
I 451.26 
I 482.14 
1513.02 

1 543.90 
1 574.77 
I 605.65 
1 636.53 
I 667.41 
I 698.29 

1790.92 
I 821.80 
I 852.68 

I 729.16 
1760.04 

Mefes. 
1852.51 

* 52 
.52 
* 53 
53 

1852.54 
54 

- 5 5  
* 55 
56 

1852.57 
57 
58 . .58 

-59 
1852.59 

.60 

.60 

.61 

.61 

1852.62 
* 63 
* 63 
* 64 
.Q 

1852.65 
* 65 
.66 
.66 
67 

1852.68 
.68 
* 69 
* 69 
* 70 

1852.70 - 71 
* 71 
72 - 72 

1852.73 
.74 
* 74 
* 75 
' 75 

1852.76 
.76 
77 

-77 
.78 

1852.78 
79 

.& 

.& 

.81 
1852.81 

.82 

.82 
* 83 
.83 

1852.84 

Sums of minutes for rniddli 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

-60 

Mefen. 

I 852.5 
3 705.0 
5 557.6 
7 410. I 
g 262.6 

I1 115.2 
12 967.7 
14 820.,3 
I G  672.8 

18 525.4 
20 377.9 
22 230.5 
24 083. I 
25 935.7 
27 788.3 
29 640.9 
31 493.5 
33 346.1 
35 198.7 

37 051.3 
38 903.9 
40 756.6 
42 609.2 
44 461.8 
46 314.5 
48 167. I 
50 019.8 
51 872.4 
53 725. I 

55 577.8 
57 430.5 
59 283. ; 
64 4 1 . 2  
66 693.9 
68 546.6 
70 399.4 
72 252.1 

74 104.8 
75 957.5 
77 810.3 
79 663.0 
81 515.8 
83 368,s 
85 221.3 
87 074.1 
88 926.8 
90 779.6 

926 2.4 

9633 0 
98 190.8 

100 043.6 
101 896.4 
103 749.2 
105 602.0 

- 107 454.8 
Iog 307.7 
111 160.5 

2 ;ii: 5 

94 4$: 2 

Latitude 46°-co-ordi~tes of cumture. 

Longitude. 

O I  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

I5 

25 
30 

0 35 
40 
45 
50 
55 

05 

I5 

1 25 
30 
35 
40 
45 

1 50  
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

I O  

20 

2 0 0  

I O  00 
I 1  00 
I 2  00 
I3 00 
14 00 
I5 00 
16 00 
I7 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Metes. 

I 291. I 
2 582.2 
3 873.3 
5 164.4 
6 455.5 
7 746.6 
9 037.6 

IO 328.7 
11 619.8 

I2 910. g 
19 366.4 
25 821:8 
32 277.2 
38 732.6 
45 187.9 

5 8 9  94 

71 * 

8391 a 5  

51  64g. 1 

64 3.2 
77 4 3 . 6  

96 90 h8. 73.3 o 

103 282.7 
I09 737.2 
116 191.6 
122 645.8 
129 099.9 
I35 553.9 

142 007.8 
148 461.4 - 154915 
232 342 
309 732 
387 074 
464 354 
541 562 
618 684 
695 708 

772 623 
849 416 
926 075 

I 002 588 
1 078 943 
I 155 128 
I 231 131 
I 306 940 

1 457 92 

1 533 083 
1 607 997 
I 682 657 
1 757 052 
I 831 170 
1 904 999 
I 978 528 
2 051 745 
2 124.639 . 
2 I97 I97 
2 z6g 410 

1 382 548 

Y 

MCtCYS. 

0. I 

I. 2 
2.2 

0. 5 

3.4 
4.9 
6.6 
8.6 

IO. g 

13.5 
30.4 
54.0 
84.4 

121.6 
165.5 
216. I 
273.5 
337.7 
408.6 

486.3 
570.7 
661. g 
759.8 
864.5 
975.9 

I ogq. I 
I 219.0 
I 350.7 
I 489.2 

1 634.4 
I 786.3 
I 945 
4 376 
7 779 

12 I53 
I7  498 
23 813 
31 og6 
39 347 

48 565 
58 747 
69 893 
82 000 

9s 067 
'og og1 
124 071 
140 003 
156 887 
I74 718 
I93 494 
213 212 

233 869 
255 462 
277 987 

301 441 

351 120 
377 337 
404 468 
432 507 

325 820 

1876AN0.5-14 



236 UJTITHD STATES OOAST AND GEODETIO SURVEP. 

- 
Lat. 

O I  

47 oc 

3 
4 

47 05 c 
7 e 
s 

47 I C  

I3 
I4 

47 15 
16 
1 7  
I8 
19 

47 2c 

23 
24 

47 25 
26 
27 

29 

47 3c 
31 
32 
33 
34 

47 35 
36 
37 
38 
39 

47 40 
41 
42 
43 
44 

47 45 
46 
47 
48 
49 

47 50 
5 1  
52 
53 
54 

47 55 
56 

59 
47 60 

I 
1 

I1 
I 2  

21 
22 

28 

:s 

-- 

I/' 

21.13 . I 2  
. I 1  . I 1  . IO 

21.09 
. 0 9  

* 07 
* 07 

21. OG 
* 05 
.os 
.04 
. 0 4  

21.03 

.os 

. 0 2  

. 0 2  

. 0 1  

.oo 

21.00 

0; 99 -. 9s 
98 

* 97 
20.96 

* 96 
.95 
94 

* 94 

20.93 
* 92 
* 92 
* 91 - 90 

20. gc 
* 89 
.88 
- 8 8  
87 

20.86 
.86 
85 

* 84 
.84 

20.83 
.82 
.82 
.8I 
.80 

20.80 
* 79 
.78 
78 

* 77 
20.76 

' 76 
75 
74 
74 

20.73 
- 

42.25 
24 

* 23 
.22  
. 2 0  

42.19 . I8 . 16 
* 1s 
* I4 

42.12 

.08 
- 0 7  

42.06 
-04 
-03 

, I1 
' . I O  

.02  
2.00 

41- 99 
98 

e96 
* 95 
-94 

41.92 
6 91 
e 9 0  
* 89 
* 87 

41.86 
* 85 
83 

.82 

.8I 
41.79 

.78 
77 

* 75 
74 

41.73 
71 

* 70 
* 69 
67 

41.66 
65 

* 63 
.62 
.61 

41-59 
.58 
* 57 
* 55 
* 54 

41.53 
* 51 
. 50 
* 49 
-47 

41-46 
- 

3" 

- 

63.38 
* 36 
.34 
32 
30 

63.28 
.26 
24 

. 2 2  

. 2 0  

63.18 
.16 
. I4 . I2 . I O  

63. og 
* 07 
* 05 
* 03 

3.01 

62. gg 
* 97 
* 95 
* 93 
* 91 

62.89 
* 87 
* 85 
* 83 
. 8 I  

62.79 - 77 
: 75 

73 
.71 

62.69 
* 67 - 65 
63 

.61 

62.59 
* 57 
* 55 
53 

.5 '  
62.49 

e47 
-45 
* 43 
.4I 

62.39 
* 37 
35 
33 
31 

52.29 
27 
25 

* 23 

52. 19 
.21 

Latitude 47O to 48O-Ara of the parallel in meters. 

6'/ 

105.64 
.61 
. 5 7  
.54 
5' 

105.47 
.44 
41 

* 38 
* 34 

105.31 
.28 
.24 
. P I  . I8  

105.15 

.08 

.os 
5.01 

104. $3 
* 95 
9' 

.88 
85 

104.81 
.78 
* 75 
72 

.68 

. I 1  

104.65 
.62 - 58 

55 
;52 

104.48 
.45 
42 

* 39 
35 

104.32 
* 29 
25 

. I8 
104.15 

.08 

.OS 
4.01 

103.98 
* 95 
91 

.88 
85 

103.81 
78 

* 75 
. 7 2  
.68 

103.65 

.22 

. I2  

61' 

126.76 
72 

.68 
f 65 
. G I  

126.57 
* 53 
* 49 
.45 
.4I  

126.37 
33 

* 29 
* 25 

126.17 
* 13 
-09 
* 05 

6.01 

125.97 
93 
89 

.85 

.8I 

125.77 
74 

* 70  
.66 
.62 

125.58 
* 54 
.so 
.46 
* 42 

125.38 
* 34 
* 30 
.26 

125. I8 
* I4 

.06 
5.02 

I 24.98 
* 94 
a 9 0  
.86 
.82 

124.78 

.21  

. 2 2  

. I O  

74 
70  

.66 

.62 
124.58 

* 54 
.so 
e46 
-42 

124.38 

1" 
- 
147.89 

.84 

.80 
75 

* 71 
147.66 

.61 
57 
52 

.48 

147.43 
* 38 
.34 
* 29 
* 25 

147.20 
* 15 
.06 

7.02 

146.97 
e92 
.88 
* 83 - 79 

146.74 
' 69 
* 65 
.60 
* 56 

146.51 
e46 
.42 
-37 
' 32 

146.28 

. I1  

: :I 
I3 

.og 

146.04 
5.99 

* 95 
.90 
.86 

145.81 
76 

* 72 
.67 
' 63 

145.58 
53 
49 
-44 
* 39 

145.35 
* 30 
* 25 

.16 
'45. I1 

. 2 0  

W l  

169.02 
8.97 
.9I 
.86 
.8I 

168.76 
* 70 
65 

.60 
54 

I 68.49 
e 4 4  
39 
33 

.28 
168.23 . I 8  

* 07  
8.02 

167.96 
*91 
.86 
.81 
. 7 5  

167.70 
* 65 
* 59 
e54 
* 49 

167.44 
* 38 
33 

.28 

167.17 

.06 
7.01 
6.96 

166.90 
85 

.80  
75 

* 69 
166.64 

-59 

. 4  
' 43 

r66.37 
* 32 
* 27 

.16 
166. 11 

* 05 
6.00 
5.95 

89 
r65.84 

. I 2  

.22 

. I 2  

. 21 

- 
S'l 

190. 1s 
.og 

90.03 
89.97 

* 91 
1%. 85 

79 
* 73 
e67 
.61 

189.55 
* 49 
43 

* 37 
* 31 

189.26 

* I4 
.08 

9.02 

188.96 
e 9 0  
* 84 
78 

* 72 
188.66 

.60 

.54 
* 48 
.42 

188.36 
* 30 
* 24 
'18 

188.07 
8.01 
7.95 

* 89 
* 83 

187.77 
e.71 
65 

* 59 
* 53 

187.47 
.4I 
* 35 
.29 
' 23 

187.17 

7.05 
6.99 

* 93 
186.87 

.8I  
* 75 
69 

* 63 
186.57 

.20 

. I2 

. I1 

1' 

1267.6 
7.2 
6.8 
6.5 
6. I 

i265.7 
5.3 
4.9 
4.5 
4. 1 

1263.7 
3.3 
2.9 
2.5 

1261.7 
1.3 
0.9 
0.5 
60. I 

1259.7 
9.3 
8.9 
8.5 
8. I 

1257.7 
7.4 
7 . 0  
6.6 
6.2 

2. I 

1255.8 
5.4 
5.0 
4.6 
4.2 

3.4 
3.0 
2.6 

1251.8 
I. 4 

0.6 
50. 2 

9.4 
9.0 
8.6 
8.2 

1247.8 
7. 4 
7.0 
6.6 
6.2 

1245.8 
5.4 
5.0 
4.6 
4.2 

I 243.8 

1253.8 

2.2 

I. 0 

1249.8 

a/ . 

2535.3 
4.5 
3. 7 
2.9 

2531.3 
30.5 
29.7 
9.0 
8.2 

2527.4 
6.6 
5.8 
5 .0  
4. 2 

2523.4 
2.6 
I. 8 

20. 3 

2519.5 
8.7 
7.9 
7. I 
6.3 

2515.5 
4. 7 
3.9 
3. 1 
2.3 

25'1.5 
IO. 7 
9 . 9  
9. I 
8.3 

2507.5 
6. 7 
5.9 
5.2 
4.4 

2503.6 
2.8 

2. I 

I. I 

2.0 
I. 2 

500.4 
2499.6 

8.8 
8.0 
7.2 
6.4 

2495.6 
4.8 
4.0 
3.2 
2.4 

2491.6 
0.8 

90. o 
89.2 
8.4 

2487.6 

8/ 

3802. g 

799.4 
8.2 

3797.0 
5.8  
4.6 
3.4 
2.3 

3791.1 
89.9 

8.7 
7 .5  
6.3  

3785. I 
3.9 
2.8 
I. 6 

80.4 

3779.2 
8.0 
6.8 
5.6 
4.4 

3773.2 

70.9 
69.7 
8.5 

3767.3 
6. I 
4.9 
3.7 
2.5 

58.9 
7 .7  
6.5 

3755.4 
4.2 
3.0 
I. 8 

50.6 
3749.4 

8.2 
7.0  
5 . 8  
4.6 

3743.4 

41. o 

d: ; 

2. I 

372: 9 

2.2 

389: 
3737.4 

6.2 
5.0 
3.8 
2.6 

3731.4 

4' 

5010.6 
69. o 
7.4 
5.8 
4. 2 

5062.7 
61. I 
59.5 
7.9 
6.3 

5054.8 
3.2 
I. 6 

50.0 

48.4 
5046.8 

5.3 
3.7 

40. 5 

5038.9 
7.3 
5.8 
4. 2 
2.6 

29.4 
7.8 
6.2 
4.6 

5023. I 
21.5 
19.9 
8.3 
6.7 

5015. I 
3.5 
1.9 

IO. 3 
08.7 

5007.1 
5 . 5  
4.0 
2.4 

5ooo. 8 

4999.2 
7.6 
6.0 
4.4 
2.8 

4991.2 
89.6 
8.0 
6.4 
4.8 

4983.2 
I. 6 

80.0 
78.4 
6.8 

4915.2 

2. I 

5031.0 

-- 

5' 

6338.2 
6.2 
4.2 
2.3 

30.3 
6328.3 

6.4 
4.4 
2.4 

20.4 

6318.5 
6.5 
4.5 
2.5 

10.5 

6308.6 
6.6 
4. 6' 
2.6 

300. G 

6298.7 
6. 7 
4.7 
2.7 

90.7 
6288.7 

6.8 
4.8 
2.8 

80.8 

6278.8 
6.8 
4.8 
2.9 

70.9 
6268. g 

6. 9 
4.9 
2.9 

60. g 

6258. g 
6.9 
4.9 
2.9 

50- 9 
6248. g 

7.0 
5 . 0  
3 . 0  

41.0 

6239, o 
7 . 0  
5 . 0  
3.0 

31.0 
6229. o 

7 . 0  
5.0 
3.0 

6219. o 
21.0 
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6 
6 
6 

30.886 

! 
Lat. 

o /  

47 

2 
3 
4 

47 0.5 
6 

7 
8 
9 

60 

7 
8 
9 

47 10 

13 
14 

47 15 
16 
17 
I 8  
19 

47 20 

I 1  
I 2  

21 
22 

23 
24 

47 25 
26 
27 
28 
29 

47 30 
31 
32 
33 
34 

47 35 
36 
37 
38 
39 

47 40 
41 
42 
43 
44 

47 45 
46 
47 
48 
49 

47 50 
51  
52 

' 53 
54 

47 55 
56 

59 
47 60 

:s 
-- 

c 

Value of 11' 

Meters. 
30.881 

I 
I 
I 
1 

30.881 
I 
I 
I 
I 

30.882 
2 
2 
2 
2 

30.882 
2 
2 
2 
2 

30.882 
3 
3 
3 
3 

30.883 
3 
3 
3 
3 

30.883 
3 
4 
4 

Latitude 47O to 48O-Meridional arca. 

Sums of seconds for middlc 
latitude. 

// 

I 
2 

3 
4 
5 
6 
7 
8 
9 

1 0  
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 
1 
2 

30.884 40 

4 1 :  4 

5 1 :  5 
30.885 

5 
5 
5 
5 

45 
6 
7 
8 
9 

MttWS. 

30.88 
61.77 
92.65 

123.53 
154.42 
185.30 
216. 18 
247.07 
277.95 

308.83 
339.72 
370.60 
401.48 
432.37 
463.25 
494.13 

5 5 . 9 0  

617.67 
648.55 
679.43 
710.32 

772.08 
802.97 

' 833.85 
864.74 
895.62 

926.50 
957.39 
988.27 

101g.15 
I 050.04 

I 080.92 
I r r r . 8 0  
I 142.69 
1173.57 
I 204.45 

1235.34 
I 266.22 
I 297. IO 

1327.99 
1358.87 
1389.75 
I 420.64 

I 482.40 
1513.29 

1544.17 
I575.05 
1605.94 
I 636.82 
I 667.70 
I 698.59 
1729.47 
1760.35 
1791.24 
I 822.12 
1853.00 

525.02 

5 5 6.78 

741. 20 

1451.52 

Value of XI 

Meters. 
1852.84 

.86 

.86 
1Y52.87 

.88 

.88 

1852.89 
a 9 0  
.91 
a91 
92 

1852.92 
* 93 
' 93 
* 94 
* 94 

1852.95 
* 95 
* 96 
* 97 
* 97 

1852.98 
* 98 
* 99 

2.99 
3.00 

85 
* 85 

* 87 

* 89 

1853.00 . 01 . 01 
.02 

-03  
1853.03 

eo4 
e o 4  - 05 
* 05 

1853.06 
.06 

' .07 
.08 
- 0 8  

1853. og - 09 . IO 
.IO . I1 

1853. I1 . I2 . I2 
I3 

* 14 
1853.14 

* 15 
* 15 
.16 
. r 6  

1853. I7 

Sums of minutes for middlc 
latitude. 

/ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
X 
2 
3 
4 

* 15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

'2 
i 
9 

30 
I 
2 
3 
4 

35 
b 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

3 

2 
7 
8 

-- 

Mtt0-S. 

I 852.8 
3 705.7 
5 558.5 
7 411.4 
9 264.3 

I I  117. I 

14 822. g 
16 675.8 

18 528.7 
20 381.6 

240 7 4 
25 940.3 
27 793.2 
29 646. I 
31 499.1 
33 352.0 
35 204.9 

37 057.9 
38 gro. 8 
40 763.8 
42 616.8 
44 469.7 
46 322.7 

5002 . 7  
5 1  881.7 
53 734.7 

55  587.7 
57 440.7 
59 293.7 
61 146.7 
62 999.7 
64 852.7 
66 705.8 
68 558.8 
70 411.9 
72 264.9 

74 118.0 
75 971.0 
77 824. I 
79 677.2 

83 383.3 
85 2 6.4 

88 942.6 
90 795- 7 
92 648.8 
94 501.9 
96 355. I 
98 208.3 

100 061.3 

io3 767.6 
105 620.8 
107 473.9 
log 327. I 
111 180.2 

I2 970.0 

22 284: 5 

48 178.7 

81 530.2 

87 olj 9.5 

IO1 914.5 

~ ~~~~~ - 

Latitude 47°-Co-ordinates of curvature. 

Longitude. X 
~ ~ 

Meters. 

I 267.6 
2 535.3 
3 802.9 
5 070.5 
6 338.2 
7 605.8 
8 873.5 

IO 141. I 
11 408.7 

12 676.4 
xg 014.6 
25 352.7 
31 690.8 
$028.9 
44 366.9 
50  704.9 
57 042.9 
63 380.7 
69 718.5 

76 056.3 
82 393.9 
88 731- 4 
95 068. 9 

IOI 406. z 

107 743.4 

126 754.3 
I33 091.0 

139 427.6 
'45 764.0 

114080.5 
I20 417.5 

152 100 
228 i rg  
304 IO1 
380 034 
455 904 
531 700 
607 410 
683 020 

758 820 
833 95 
909 I35 
984 227 

1099 158 
I '3 917 

I 282 868 

I 430 9 

I 504 697 
I 578 166 
1651 377 
I 724 320 
I 796 982 
I 869 351 
1941 415 
2 or3 163 
2 084 583 
2 155 663 

I 208 491 

I 357 o g  

2 226 392 
-- 

Y 

MttWS. 

0. 1 

1.2 
2.2 

0.5 

3.4 
4.8 
6.6 
8.6 
IO. g 

'3.5 
30.3 
53.9 
s4.3 

121.4 
165.2 
215.7 
273.0 
337. I 
407.9 

48s. 4 
569.7 
660.7 
758.4 
862. g 
974.2 

1092.2 
I 216.9 
1348.3 
I 486.5 

I 7 3 2  
I 942 
4 368 
7 765 
12 131 
17 467 
23 770 
31 040 
39 276 

48 477 
58 640 
69 765 
81 849 
94 8go 

I o 8  887 
123 837 

1565 7 
'74 381 

1 68':s 

'39 758 

193 118 
212 793 
233 405 
254 950 
277 425 
300 824 
325 146 
330 386 
376 539 
403 602 
431 5 6 9  
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- 

- 
Lat. 

O I  

48 
I 

1 

48 O! 

1 
! 

- 48 I( 
I1 
I: 

IL 
1: 

48 1: 
I t  
1; 
12 

1s 

48 2c 
21 
25 
2: 

24 

2c 
27 
2E 
2s 

31 
32 
33 
34 

48 25 

48 3c 

48 35 
36 
37 
38 
39 

48 40 
41 
42 
43 
44 

48 45 
46 
47 
48 
49 

48 50 
5 1  
52 
53 
54 

48 55 
56 
57 
58 

48 

- 
1" 

20.7: 
.7: 
* 7: 
* 71 
* 7c 

20. 7c 
.6c 
.6$ 
.6E 
.67 

20.6t 
.6t  
.65 
64 

.64 
20.62 

.62 

.62 

.61 

.6c 

2 0 . 6 ~  
* 59 
a 5 8  
.58 
.57 

20.56 

a 5 6  
* 55 
54 

.54 

20.53 
* 52 
* 52 
* 51  - 50 

2 0 . 5 0  

* 49 
48 

-47 
* 47 

20.46 
* 45 
* 45 
e 4 4  

43 
m 4 3  

.42 
-41 
.41 
e40 

39 
39 

* 38 
37 

* 37 
to. 36 

* 35 - 35 
* 34 
33 

!O. 33 

- 
a// 
- 

41.46 
45 

e43 
.42 
.4't 

41.39 

37 
35 
34 

41.33 
* 31 
* 30 

29 
27 

41.26 
* 25 
* 23 

f 38 

. 22  

.21  

41. '9 . I8 
I7 - 15 

* I4 
41.12 . I 1  . IO 

.08 
so7 

41.06 
* 04 
* 03 
.02 

1.00 

40- 99 
* 98 
-96  
* 95 
* 94 

40.92 
91 

* 90 
.88 
* 87 

40.86 - 84 
83 

.81 

.80 

40.79 
* 77 
76 

* 75 
* 73 

40.72 
71 
69 

.68 - 67 
40.65 

62. 15 . 1; . 1: . 1: 
62.05 . 0; . 05 . 0: 

61.95 
* 97 
95 
9: 
9' 

61.85 
. 8 j  
.85 
.8: 
. S i  

61.7s 
* 77 - 75 
72 

-71 
61.65 

67 - 65 
-63 
.61 

61- 59 
57 

* 55 
53 
5' 

61.48 
.46 
.44 
-42 
.40 

61.38 

. I1 

2.01 

* 36 
* 34 
.32 
* 30 

51.28 
.26 
24 

.22  

. 2 0  

51.18 
.16 
* 14 . I2 
,IO 

51.08 
.06 
* 04 
.02 

I. 00 
50.98 
- 

82.92 
.85 
* 87 
* 84 . n I  

* 76 
82.75 

- 73 
$ 7 1  
.6E 

82.65 
* 63 
.6c 
* 57 
* 54 

82.52 

* 49 
.46 
.44 
.41 

82.38 
.36 
33 
30 

.28 
82.25 

.20 

* I7 
* I4 

82.12 
-0g 
.06 
eo3 

81.98 
95 

* 93 
e 9 0  - 87 

81.85 
.82 
* 79 
.76 
* 74 

81.71 
.68 
.66 
163 
.60 

81.58 
55 

* 52 
.49 
e47 

81.44 
41 

' 39 

* 33 
81.30 

.22 

2.01 

* 36 

- 

Latitude 48O to 4gO-Arcs of the parallel in meters. 

. 5/' 

103.65 
.62 
. 5 8  
55 

. 5 2  

103.48 
* 45 
.42 - 39 
.35 

103.32 
* 29 
. 2 5  

. I8 
103.15 

.08 

.OS 
3.01 

102.98 
* 95 
9' 
.88 
85 

102.81 

-78 
* 74 
* 71 
.67 

102.64 
.61 
* 57 - 54 
* 5 1  

102.47 
.44 
* 41 

34 

102.31 
.28 - 24 

I7 
102.14 

eo7 

. 2 2  

.I2 

* 38 

.21  

. I 1  

* 04 
2.00 

101.97 
* 94 
.90 
87 

* 83 
101.80 

* 77 
73 

* 70 
.66 

101.63 

124.38 
34 

* 30 
.26 

124.18 
' 14 

.06 
4.02 

I 23.98 
* 94 
90 

.86 

.82 

123.78 
74 

. 7 0  

.66 

.62 

I 23.58 
' 54 
50 

* 46 
-42 

123.37 
33 
29 

' 25 

123.17 
13 

* 09 
-0.5 

3. 01 

122.97 
* 93 
.89 
* 85 
.81 

122.77 
73 

.69 

.65 

.61 
122.57 

* 53 
' 48 
.44 
-40  

t22.36 

* 24 

t22. 16 

.08 
* 04 

~ 1 .  96 

.22 

. IO 

.21  

: % 
.20 

.I2 

2.00 

145. I1 . of 
5.0: 
4.97 . 9: 

144.H 
.8: 
.7E 
* 7: 
.65 

144.64 
55 

* 55 - 5c 
* 45 

144.41 - 36 
* 31 
. 2 €  
. 2 2  

144.17 

. 08 
4.03 
3.98 

143.93 
85 

* 84 
7s 

* 75 

143.70 
' 65 
.61 
e56 
* 51 

143.47 
* 42 
37 

' 32 
.28  

'43.23 
. I 8  
14 

-09 
* 04 

'43. oo 
2.95 

90 
.85 
.81 

r42.76 
*71 
.66 
.62 
* 57 

142.52 
47 

e 4 2  

' 33 
r42.28 

. I2 

* 38 

- 

165.84 - 79 
* 73 
.68 
.63 

165.57 
* 5 2  
* 46 
-41 
* 36 

165.30 
25 

* 14 
09 

165.04 
. 4.98 

.20 

:% 
. 8 2  

164.77 
.71 
.66 
.61 
* 55 

164.50 
*45 - 39 
34 

.28 

164.23 . I8 

* 07 
4. 01 

163.96 
* 91 
* 8.5 
.80 
* 75 

163.69 
- 6 4  
* 58 
. 5 3  
.48 

163.42 
.37 
-31 
.26 
.21  

,63. 15 

3.04 
2.99 

* 93 
62.88 

* 83 
' 77 
* 72 
.66 

62.61 

. I2 

. IO 

- 

9" 

186.57 
* 5 '  
.45 
39 
33 

186.27 

* 15 
09 

6.03 

185.97 
-91 
.85 
* 79 
73 

185.66 
.60 
* 54 
* 48 
42 

185.36 
* 30 
* 24 

' . 18 

185.06 
5. 00 
4.94 
.88 
.82 

184.76 
* 70 
64 

' 58 
* 52 

184.45 
* 39 
33 

* 27 

184.15 
-09 

4- 03 
3.97 
-91  

183.85 
* 79 
73 

* 67 
.61 

183.55 

* 36 

.21 

. I2 

. 2 1  

* 49 
43 

30 
183.24 . I8 

3.05 
2.99 

182.93 

. I2 

1' 

1243.8 
3.4 
3.0 
2.6 

1241.8 
I. 4 

0.6 
40.2 

1239.8 
9.4 
9.0 
8.6 
8.2 

1237.8 
7.4 
7.0 
6.6 
6. 2 

1235.8 
5.4 
5.0 
4.6 
4.2 

1233.7 
3.3 
2.9 
2.5 

1231.7 
1.3 
0.9 
0.5 

30. I 
1229.7 

9.3 
8.9 
8.5 
8. I 

1227.7 
7.3 
6.9 
6.5 
6. I 

1225.7 
5.3 
4.8 
4.4 
4.0 

1223.6 
3.2 
2.8 
2.4 

1221.6 

0.8 
0.4 

1219.6 

2.2 

I .  0 

2. I 

2.0 

I.  2 

20.0 

2' 

2487.6 
6. 8 
6. o 
5. 2 
4.4 

2483.6 
2.8 

80.4 

2479.6 
8.8 
8. o 
7.1  
6.3 

2475- 5 
4.7 
3.9 
3. I 
2.3 

2471.5 
70. 7 
69.9 
9. 1 
8.3 

2467.5 
6.7 
5.9 
5 . 1  
4.3 

2463.5 
2.7 
1.9 

60.2 
2459.4 

8.6 
7.8 
7.0 
6. 2 

2455.4 
4.6 
3.8 

2.0 
I.  2 

I. 0 

2.9 

2451.3 
50.5 
49.7 
8.9 
8. I 

2447.3 
6.5 
5.7 
4.8 
4.0 

2443.2 
2.4 
I. 6 

. 40.7 
39.9 

2439- 1 

2. I 

3' 

3731.4 
30.2 
29. o 
7.8 
6.6 

3725.4 
4.2 
3.0 
I. 8 

20.6 

3719.4 
8. I 
6.9 
5.7 
4.5 

3713.3 

10. g 
09.7 
8. 5 

3707.3 
6. I 
4.9 
3.7 
2. 5 

700.0 
698.8 

7.6 
6.4 

3695.2 
4.0 
2.8 
1.5 

90.3 
3689. I 

7.9 
6. 7 
5.5 
4.3 

3683. I 
I. 8 

80. 6 
79.4 
8. 2 

3677.0 
5 .8  
4.5 
3.3 
2. I 

2. I 

3701.2 

3670.9 
69.7 
8.5 
7.2 
6. o 

3664.8 
3.6 
2.4 

61. I 
59- 9 

3658.7 

4975.2 
3- 6 

70.4 
68.8 

4967.2 
5 . 5  
3.9 
2.3 

60.7 

4959. I 
7.5 
5.9 
4.3 
2.7 

4951. I 
49.5 
7.9 
6.3 
4.7 

4943.0 
41.4 
39.8 
8. 2 
6.6 

4935.0 
3.4 
I. 8 

30. I 
28. 5 

4926.9 
5.3 
3.7 

20.4 
4918.8 

7. 2 

4.0 
2- 4 

4910.7 
09. I 
7.5 
5.9 
4.3 

4902.6 
901. 0 

6.2 

2.0 

2. I 

5.6 

899.4 
7.8 

4894.5 
2.9 

91.3 
89.7 
8.0 

4886.4 
4.8 
3. 1 

81. 5 
79.9 

4878.3 

5/ 

-- 

6219. c 
7. c 
5- C 
3. c 

IO. g 

6208. g 

4.9 
2.9 

200. g 

6198. g 

4.9 
2.9 

90.9 
6188. g 

6.8 
4.8 
2.8 

80.8 

6178.8 
6.8 
4.8 
2.8 

70.8 
6168.7 

6.7 
4.7 
2.7 

60. 7 

6158.7 
6.6 
4- 6 
2.6 

50.6 
6148.5 

6.5 
4.5 
2.5 

40.5 

6138.4 
6.4 
4.4 
2.4 

30.3 
6128.3 

6.3 
4.2 
2.2  

20. 2 

6.9 

6.9 

6118.2 
6. I 
4. 1 
2. I 
IO. 0 

6108. o 
6. o 
3.9 

101. g 
099.9 

6097.8 
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Lat. 

o /  

48 
I 
2 

3 
4 

6 
48 05 

i 
9 

48 IC 

13 
I4 

48 I5  
16 
17 
18 
19 

I 1  
I2 

48 20 
21 
22 
23 
24 

48 25 
26 
27 
28 

29 

48 30 
3' 
32 
33 
34 

48 35 
36 
37 
38 
39 

48 40 
41 
42 
43 
44 

48 45 
46 
47 
48 
49 

48 50 
51 
52  

' 53 
54 

48 55  
56 
57 
58 
59 

48 60 
_- 

Value of I /  

Meters. 
30.886 

6 
6 
6 
6 

30.887 
7 
7 
7 
7 

30.887 
7 
7 
7 
7 

30.887 
8 
8 
8 
8 

30.888 
8 
8 
8 

30.888 
8 
9 
9 
9 

a 

30.889 
9 
9 
9 
9 

30.889 
9 

89 
90 

30.890 

0 

0 
0 
0 
0 

30.890 
0 
0 
0 
I 

30.891 
I ,  
I 
I 
I 

30.891 
I 
I 
I 
I 

30.892 

Latitude 48O to 4g0-Meridional arcs. 

Sums of seconds for middl 
latitude. 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I .  
2 
3 
4 

4$ 
7 
8 
9 

50 
I 
2 

3 
4 

7 
8 
9 

60 - 

Meters. 

30.89 
61.78 
92.67 

I 23.56 
154.44 
1% 33 
216.22 

278.00 

308.89 
339.78 
370.67 
401.56 
432.44 

247. I 1  

463.33 
494.22 
525.11 

556. 00 
586.89 

617.78 
648.67 
679.56 
710.44 
741.33 
772.22 
803. 11 
834.00 
864.89 
895.78 

-926.67 
957.55 
988.44 

I 019.33 
I 050.22 

I 081. X I  

I 142.89 
1 173.78 
I 204.67 

I 235.55 
I 266.44 
I 297.33 
I 328.22 
I 359.11 

I 420. a9 
1 451.78 
I 482.67 
1 513.55 

' 544.44 
I 575.33 
I 606.22 
I 637.11 
I 668.00 
I 698.89 
I 729.78 
I 760.67 
1 791.55 
I822.# 
I 853.33 

1112.00 

1390.00 

Valueof 11 

Meters. 
1853.17 

* 17 . IS . IS 
* 19 

1~353.20 
.20  
. 2 1  
.21 
e22 

1853.22 
* 23 
23 

* 24 
24 

.26 

.26 
* 27 
* 27 

1853.28 
.28 
-29 
29 

* 30 

* 31 
* 32 
' 32 
33 

1853.33 
34 
34 
35 

* 35 
1853.36 

* 36 
* 37 
* 38 
* 38 

1853.39 

1853.25 

1853.30 

* 39 
-40  
* 40 
41 

- 42 
* 42 
' 43 
.44 

1853.44 - 45 
*45 
.46 
.46 

1853.47 
' 47 
.48 
.48 
* 49 

1853.50 

1853.41 

Sums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

I5 
6 

z 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45. 
6 
7 
8 
9 

50 
I 
2 

3 
4 

7 
8 
9 
60 

Meters. 

1853.2 
3 706.3 
5 559.5 
7 412.7 t 

9 265.9 
I1 119.1 
12 972.3 
I4 825.5 
16 678.7 

18 531.9 
20 385.2 
22 238.4 
24 91. 6 
25 944.9 
27 798. I 
29 651.4 
31 504.6 
33 357.9 
35 211.2 

37 064.4 
38 9'7.7 
40 771.0 
42 624.3 
44 477.6 
46 330.9 
48 184.2 
50 037.5 
51  890.8 
53 744.2 

55 597.5 
57 450.8 
59 304.2 
61 157.5 
63 010.9 
64 864.2 
66 717.6 
68 570.9 
70 424.3 
72 277.7 

74 131. I 
75 984.5 
77 837.9 
79 691.3 
81 544.7 
83 398.1 
85 25I.5 

go 811. 

92 665.2 
94 5x8. ? 
96 372.1 . 
98 225.6 

IO1 932.5 
103 786. o 
105 639.4 
107 492.9 
109 346.4 
I 1 1  199.9 

87 104.9 
88 958. j 

I 0 0  079.0 

-- 
Latitude 48°-Co-ordinates of curvature. 

Longitude. 

o x  
2 
3 
4 

0 5  
6 
7 a 
9 

I5 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 

0 IO 

20 

1 0 0  

IO 

20 

35 
40 
45 

1 50 
55 

a w  
3 0 0  
4 0 0  
5 0 0  
6 0 0  

8 0 0  
9 0 0  

I O  00 
I1  00 
I 2  00 
'3 00 
I4 00 

15 00 
16 00 

17 00 
I8  00 
19 00 

20 00 
21 00 
22 00 

23 00 
24 00 

25 00 
26 00 

27 
28 00 

29 00 
30 00 

X 

Meters. 

1243.8 
2 487.6 
3 731.4 
4 975.2 
6 219. o 
7 462.8 
8 706.6 
9 950.4 

12 437.9 
18 656. g 
24 875.8 
31 094.7 
37 313.6 
43 532.4 
49 751.2 
55  969.9 
62 188.5 
68 407. I 

74 625.6 
80 844.0 
87 062.3 
93 280.5 
99 498.6 

105 716.6 
1 x 1  934.5 
I18 152.2 
124 369.8 
130 587.3 

136 804.6 

'49 239 
223 827 
298 377 
372 877 
447 314 
521 677 
595 951 
670 125 

744 186 
818 123 
891 921 
965 570 

1 039 056 
I 112367 
I '85 49' 
I 258416 
133' 129 
I 403 618 

' 475 87' 
I 547 876 
I 619 620 
I 691 091 
1 762 279 
1 833 I70 
I 903 752 
I 974 01.5 
2 043 945 
2 113 531 
2 182 762 

I1 194.2 

143 021. 7 

Y 

Mews. 

0. I 

1 .2  
2. I 

0 . 5  

3.3 
4.8 
6.6 
8.6 

IO. g 

'3.4 
30. 2 
53.8 
84. o 

'64.7 
215.1 
272.2 
336.1 
406.7 

484.0 
568. o 
658.7 
756.2 
860.4 
971.3 

1088.9 
1213.2 
I 344.3 
I 482. I 

I 626.6 
3777.8 
1936 
4 355 
7 742 

12 095 
17 414 
23 698 
30 946 
39 '57 

48 329 
58 46s 
69 552 
81 598 
94 598 

I08 551 
'23 453 
139 302 
'56 096 
I73 832 

192 5 0 6  
212 116 
232 658 
254 I28 
276 5 2 4  
299 842 
324 077 
349 225 
375 283 
402 245 
430 107 

121.0 
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Latitude 4g0 to 5oo-Arcs of the parallel in meters. 
c_ 

Lat. 

O I  

49 4 

49 0; 

1 

i 
5 

49 I( 

1: 

14 

49 I! 
I t  
15 
I$  

1s 

49 2c 

I1 
I: 

21 
2 2  

23 
24 

49 25 
26 
27 
28 
29 

49 3c 
31 
32 
33 
34 

49 35 
36 
37 
38 
39 

49 40 
41 
42 
43 
44 

49 45 
46 
47 
48 
49 

49 50 
51 
52 
53 
54 

49 55 
56 
57 
58 
59 

49 60 
-- 

I" 

20. 3 
* 3  
. 3  
a3 
* 3' 

20. 2' 
. 21 . 21 . 2' 
.2 

20. 21 

. 2. 

. 2' 

. 2, 

* 2. 

20. 2 . 2: 
.2 . 21 . 2( 

20. I! 
. 11 . I2 . 1: . I( 

20. I( . I! . I r  
. I 1  . 1: 

20. I: . I1 . I1 . IC 
.os 

2 0 .  q . OE 
* 07 
07 . ot 

to. 05 
. 0 5  
* 0 4  
03 

* 03 
!O. 0 2  

.01 

.ox 
!O. 00 

9.99 

9.98 
98 

-97 
96 
96 

9. 95 
94 

.94 - 93 
* 92 

9.92 

2" 

- 

40.6: 

. 6  

.61 
40.51 

* 5: 
.5' 
.51 
* 5: 

40.5: 
5' 

* 4! 
* 41 
* 4( 

40.4t 
4: 

.4: 

.41 
31 

40.32 
* 3; 
3: 
3' 
3: 

40.31 
' 3c 
. 2 t  
* 27 . zt 

40.24 
.2? 
.22  
.25 
* 19 

40. 18 . I 6  
* 15 
13 

40. I1 
* 09 
.08 
* 07 
* 05 

40.04 

. 6, 

. 6  

. I2  

.02 . 01 
$0.00 

39.97 

* 94 
' 93 
* 91 

39.90 

.86 

39.98 

.96 

* 89 
* 87 

* 85 
59.83 
- 

3/' 

__ 

60. gt 
.9( 
* 9' . 9: 
.9(  

60.81 
.8( . 8 L  
.81 

71 

60.77 
* 7: 
' 7: 
.71  
.65 

60.6 
.65 
.6: 
.61 
55 

60.57 
* 5s 
* 53 
51 
45 

60.47 
45 

.43 
41 

* 39 

60.37 
35 
33 
30 

.28 
60.26 

* 24 

.18 

50. 16 
. I 4  . I2 . ro 
.os 

50.06 
04 

w. 00 

9.97  

i9.95 
* 93 
' 91 
.89 
-87 

i9.85 - 83 
.81  
* 79 

77 
;9.75 

.22 

.20 

.02 

4" 

- 

81. 3c 
. 2 t  
.25 
.2; 
. 2c 

81. I j  
. 1 4  

.os . ot 

81.02 

0. gE 
* 95 
* 92 

80. gc 
f 87 
* 84 . 81 
* 79 

80.76 
* 73 
* 71 
.68 
* 65 

80. 62 
.6c 
* 57 
54 
51 

80.49 
.46 
43 

e40 
* 38 

80- 35 
* 32 
* 30 

27 
* 24 

80.21 
* '9 
.16 
. I 3  

80.08 
* 05 

80.02 
79.99 

.97 

79.94 
-91 
-89 
.86 
* 83 

79-80 
* 78 
* 75 
* 72 
69 

79-66 

. I2 

I .  0 1  

, IO 

!?I 

- 

I O I .  63 
.6c 
* 56 
-53 
* 49 

101.46 
.43 
* 39 
* 36 
.32 

101.29 
.26 

'9 
15 

- 0 9  
*05 

0.98 

100.95 
* 92 
.88 
* 85 
* 81 

100.78 
* 75 
a 7 1  
.68 
* 64 

100.61 
58 
54 

e51 - a47 
too. 44 

* 41 
* 37 
* 34 
e30 

Loo. 27 
24 

* 20 
* 17 
* 13 

'00. I O  
-06  

00.02 

99.99 
.95 

99.92 
* 89 
85 

.82 
78 

99.75 
* 72 
.68 
.65 
.6 r  

99.58 

. 2 2  

101. I 2  

1 . 0 2  

6" 

- 

121. gl . 9: . 88 
' 8. 
7: 

121.71 
.71 .6; 
.6; 
* 55 

121.5: 
51 

* 4; 
.4: 
* 35 

121.3: 

3( . 2( . 2: . I1 

121. I L  . IC 

I. 0: 
. ot 

0. 91 
120.94 

* 9c . 8c 
. Si 
.75 

120.7: 
. 6 ~  

* 57 
120.52 

* 45 
44 

* 4c 
* 36 

120.32 
.28 
' 24 

. 16 
120. I 2  

* 07 
20.03 
19-99 

* 95 

t 19.91 
* 87 
+ 83 
' 79 
74 

t 19.70 
.66 
.62 
* 58 
54 

rig. 50 

: 2 

. 20 

142.28 
.23 - 19 
* 14 
* 09 

142.04 

1.95 
.90 
.86 

141.81 
f 76 
- 7 1  
.67 
.62 

141.57 
* 52 
* 47 
43 

* 38 

141.33 
a28 
* 23 
* 19 
. I4 

1.04 
0.99 
.95 
.90 

140.85 . 80 
* 75 
71 

.66 
140.61 

* 56 
* 51 
47 
42 

140.37 
.32 
27 
23 

. I 8  

140.13 
.08 

40.03 
39.99 

* 94 

[ 39.89 
* 84 
80 
75 

* 70 
139.65 

.60 
e55 
.5I  
-46 

39.41 

2.00 

141.09 

a// 
- 

162.61 
.55 
5c 

.45 
* 35 

162.34 . 28 
* 23 
* 17 

162.07 

. I 2  

2 .01  
1.96 

85 
* 9c 

161.75 
* 74 
.68 
* 63 
* 58 

161.52 
* 47 
.41 
* 36 
* 3c 

161.25 
* '9 
* 14 . 08 

I. 03 

160.98 
-92 

: 2 
* 76 

160.70 
* 65 
-59 
54 

* 48 

r60.43 
.37 
+ 32 
.26 

r60.15 

60.04 
59.99 

.93 

159.88 
.82 
* 77 
* 71 
.66 

:59.60 
55 

.49 
* 44 
* 38 

59-33 

.21 

. IO 

0" 

182.93 
.87 
. S I  
.75 
' 69 

182.63 
.57 
.5' 
* 44 
.38 

182.32 
.26 

* 14 
.os 

182.02 

1.95 
.89 
* 83 
* 77 

181.71 
65 

* 59 
* 53 
* 47 

181.41 
* 34 
.28 

. 16 

181.10 
I .  04 

* 91 

.20 

.22 

0.98 

.85 
180.79 

a73 
.67 . Go 
.54 

I 80. 48 
.42 

.29 
* 23 

180. 17 

80.05 
79.98 

* 36 

. I 1  

.92 

179.86 
.so 
* 74 
.68 
.61 

179.55 
.49 
* 43 
* 37 
* 30 

179.24 

1' 

1219.6 
9. 2 
8.8 
8.3 
7.9 

1217.5 
7. I 
6. 7 
6 .3  
5.9 

1215.5 
5. 1 
4. 7 
4.3 
3.9 

1213.5 
3.0 
2.6 

I. 8 

1211.4 

0.6 

2.2 

I.  0 

IO. 2 
09.8 

1209.4 
9.0 
8.5 
8. I 
7. 7 

I 207.3 
6.9 
6. 5 
6. I 
5. 3 

4.9 
4.4 
4 .0  
3- 6 

1203.2 
2.8 
2.4 

I. 6 

0. 7 
200.3 
199.9 

9. 5 

1199. I 
8. 7 
8. 3. 
7.9 
7.4 

6.6 
6.2 
5.8 
5.4 

1205. 3 

2.0 

1201.2 

1197.0 

1195.0 

2439. I 
8.3 
7.5 
6.7 
5.9 

2435. I 
4.3 
3. 5 
2.6 
I. 8 

2431.0 
30.2 
29.4 
8.5 
7. 7 

2426. g 
6. I 
5.3 
4 .4  
3.6 

2422.8 
2.0 
I .  2 

20. 3 
'9.5 

2418.7 
7.9 
7. I 
6. 2 
5.4 

2414.6 
3.8 
3.0 

1.3 
2410.5 

09. 7 
8.9 
8.0 
7. 2 

2406.4 

2. I 

5.6 
4.8 
3.9 
3. 1 

2402.3 
1.5 

400.7 
399.8 

9.0 

2398.2 
7.4 
6.6 
5.7 
4.9 

2394. I 
3.3 
2.4 
I. 6 

90. 7 
2389.9 

3' 

3658.7 
7.5 
6.3 
5.0 
3.8 

3652.6 
1.4 

50.2 
48.9 

7.7 

3646.5 
5.3 
4.0 
2.8 
I .  6 

3640.4 
39. I 
7.9 
6.7 
5. 5 

3634.2 
3.0 
I. 8 

30.5 
29.3 

3628. I 
6 .9  
5.6 
4.4 
3. 2 

3621. g 
20. 7 
19. 5 
8. 2 
7.0  

3615.8 
4. 5 
3.3 

IO. 9 

3609.6 
8.4 
7. 2 
5.9 
4.7 

3603.4 

601.0 
599.7 

8.5 

3597.3 
6. o 
4 .8  
3.6 
2.3 

359'. I 
89.9 
8.6 
7.4 
6. I 

2. I 

2.2 

3584.9 

I;' 

487;: 2 
5.0 
3.4 
I. 8 

4870. I 
68. 5 
6. 9 
5.2 
3.6 

4862. o 
60.3 
58.7 
7.1 
5.4 

4853.8 

50.5 
48. 9 

7. 3 

4845.6 
4 .0  
2.4 

40. 7 
39. I 

4837.4 
5.8 
4.2 
2.5 

30.9 

4829.3 
7.6 
6. o 
4.3 
2. 7 

4821. o 
19.4 
7.8 
6. I 
4.5 

4812.8 

09.5 
7- 9 
6. 2 

4804.6 
3.0 

801.3 
799.7 

8.0 

4796.4 
4.7 
3. I 

91.4 
89.8 

4788. I 
6.5 
4.8 
3. 2 

81. 5 
4779.9 

2.2 

11.2 

5' 

6097.8 
5.8 
3.8 

89. 7 

5.6 
3.6 

81.5 
79. 5 

6077.5 
5.4 
3.4 

71.3 
69.3 

6067.3 
5.2 
3. 2 

61. I 
59- I 

6057. I 
5.0 
3.0 

50.9 
48.9 

6046.8 
4.8 
2. 7 

40. 7 
38.6 

6036.6 
4. 5 
2.5 

30.4 
28.4 

6026.3 
4 .3  
2. 2 

20. I 
18. I 

6016. o 
4.0 

11. g 
og. 9 
7.8 

6005.8 
3.7 

6001.6 
5999.6 

7.5 

5995.5 
3.4 

91.3 
89.3 
7.2 

5985.1 
3. I 

81.0 
79.0 
6.9 

5974.8 

91. 7 

6087. 7 
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7 

Lat. 

O I  

49 00 

3 
4 

49 05 e 
7 
E 
s 

49 IC 

1 
2 

I 1  
I2 

13 
I4 

49 1 5  
I t  
17 
18 

19 

49 2c 
21 
22 

23 
24 

49 25 
26 
27 
28 
29 

49 30 
3' 
32 
33 
34 

19 35 
36 
37 
38 
39 

19 40 
41 
42 
43 
44 

1.9 45 
46 
47 
48 
49 

1.9 5 0  
5 1  
52 

I 53 
54 

c9 55 
56 
57 
58 
59 

1.9 60 

Latitude 4g0 to 50°-Meridional arcs. 

Meters. . 
30.892 

2 
2 
2 
2 

30.892 
2 
2 
2 
2 

30. Sgz 
3 
3 
3 
3 

3 
3 
3 
3 

30.893 

30.893 
3 
4 
4 
4 

4 
4 

' . 4  
4 

30.894 

30.894 
4 
4 
5 
5 

30.895 
5 
5 
5 
5 

30.895 
5 
5 
5 
6 

30.896 
6 
6 
6 
6 

30.896 
6 
6 
6 
6 

30.897 
7 
7 
7 
7 

30.897 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 

2 
. 7  

8 
9 

IO 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

2 
7 
8 
9 

60 

Meters. 

30.89 
61.79 
92.68 

123.58 
154.47 
185.37 
216.26 
247.15 
278.05 

308.94 
339.84 
370.73 
401.63 
432.52 
463.41 
494.3' 
525.20 
556. IO 
586.99 

617.89 
648.78 
679.67 
710.57 
741.46 
772.36 
803.25 
834. '5 
865.04 
895.93 

926.83 
957.72 
988.62 

I 019.51 
I 050.41 
I 081.30 
1112.19 
I 143.09 
I 173.98 
I 204.88 

I 235.77' 
I 266.67 
I 297.56 
I 328.46 
I 359.35 
I 390.24 
I 421. 14 
1452.03 
I 482.93 
I 513.82 

1544.72 
I575.6I 
I 606.50 
1637.40 
I 668.29 
I 699.19 

1791.87 

1730.08 
I 760.98 

I 822.76 
I 853.66 

Sums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

2 
i 
9 

2 0  
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

456 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 

60 

I 
2 

fihters. 

1853.5 
3 707.0 
5 560.5 
7 414.0 
9 267.5 

12 974.6 

16 681.7 

I 1  121, I 

I4 828. I 

24 09.9; 9 
25 949.5 
27 803. o 
29 656.6 
31 510.2 
33 363.8 
35 217.4 

37 071.0 
38 924.6 
40 778.2 
42 631.8 
44 485.4 
46 339. I 
48 192.7 
50 046.3 
5 1  900.0 
53 753.6 

55 607.3 
57 461.0 
59 314.6 
61 168.3 
63 022. o 
64 875.7 
66 729.4 
68 583. o 
70 436.7 
72 290.4 

74 '44.2 
75 999.9 

79 705.3 

83 412.8 
85 266.5 
87 120.3 
88 974.0 
go 827.8 

92 681.6 
94 535.3 
96 389.1 
98 242.9 

100 096.7 
IO1 950.5 
103 804.3 
105 658. I 
107 511.  g 
109 365.7 
111 219.5 

77.85'. 6 

81 559.1 

I Latitude 4g0-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 
3 
4 

0 %  2 
7 
8 
9 

0 IO 

20 
15 

25 
30 

0 35 
40 
45 
50 
5 5  

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

I 0 0  

IO 

20 

2 0 0  

IO 00 
11 00 
I2 00 
'3 00 
14 00 
15 00 
16 00 

17 00 
18 00 
'9 00 

20 00 
21 00 
22 00 
23 00 
24 
25 00 
26 00 

27 00 
28 00 
29 
30 00 

X 

Afiters. 

I 219.6 
2 439. I 
3 658.7 
4 878.3 
6 097,9 
7 317.5 
8 537.0 
9 756.6 

IO 976.2 

I2 195.8 
18 293.6 
24 3919 3 
30 489. I 
36 586.8 
42 684.5 
48 782. I 
54 879.7 
60 977.2 
67 074- 7 

73 172.0 
79 269.3 
85 366.5 
91 463.6 
97 560.5 

103 657.4 
109 754. I 
115  850.7 
I21 947. I 
I28 043.4 

I34 '39.6 
140 235.5 
146 331 
219 465 
292 561 
365 606 
438 588 
5 1 1  493 
584 310 
657 026 

729 627 

874 438 . 946 622 
I 018 642 
I 090 485 
I 162 138 
I 233 591 
I 304 829 
I 375 840 

I 446 613 
I 5'7 '35 
I 587 394 
I 657 378 
I 727 073 
1 796 470 
I 865 554 
I 934 315 

2 070 817 
2 538 536 

so2 I02 

2 002 740 

Mefers. 

0. I 

I .  2 
2. 1 

0 . 5  

3.3 
4.8 
6.6 
8.6 

10. 8 

' 3 , 4  
30 ' 
53. 5 
83. 7 

120.5 

164. o 
214.2 
271. I 
334.7 
404.9 

481.9 
565.6 
656. o 
753.0 
856.7 
967.2 

I 084.3 
I 208. I 
I 338.6 
1 475.9 

I 619.8 
I 770.4 
I928 
4 337 
7 709 

12 044 
17 340 
23 598 
30 815 
38 99' 

48 '23 
58 212 

69 254 
81 248 
94 191 

I 0 8  082 
I22 918 
138 697 
155 416 
173 071 

~ g r  660 
211 180 
231 627 
252 998 
275 388 
298 495 
322 614 
347 640 
373 570 
400 399 
428 123 

I 
i 

-1 
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Lat. 

0 '  

50 oc 
I 
2 
1 

4 
5 0  0 5  

t 

9 
5 

50  I C  

1 3  
14 

50 15 
It 
17 
IE 
15 

50 2c 

23 
24 

50 25 
26 

I1 
1 2  

21 
22 

it! 
29 

50 30 
31 
32 
33 
34 

50 35 
36 
37 
38 
39 

50 40 
41 
42 
43 
44 

50 45 
46 
47 
48 
49 

5 0  50 
5' 
52 
53 
54 

50 55 
56 
57 
58 
59 

50  60 

a/' 
- 

39.83 
.82 
.80 
.79 - 78 

39.76 
.75 
.74 
* 72 
* 71 

39.69 
.68 
* 67 
' 65 
64 

39.63 
.61 
.60 
* 58 
* 57 

39.56 
* 54 
* 53 
* 51 

50 
39.49 

47 
.46 
e45 
* 43 

39.42 
* 40 
39 

* 38 
.36 

39.35 
33 
32 
31 

* 29 

39.28 
.26 

25 
24 

39.21 

. I 8  

* 17 
'5 

39. I4 
. I 3  

.08 

19.07 
.06 
* 04 
* 03 

$9.00 

.22 

.20 

. I1 

. IO 

. 01 

- 

79.66 
* 64 '. 61 
a 5 8  
55 

79.53 
* 50 
.47 
*44 
* 42 

79.39 
36 

* 33 
* 31 
.28 

79.25 

* 17 
* 14 

79.11 
e09 
.06 
03 

9.00 
78.97 

95 
92 

* 89 
.86 

78.84 
. 8 I  
78 

.75 
72 

78.70 
* 67 
* 64 
.61 
.58 

78.56 
* 53 
50 

* 47 
* 45 

78.42 
-39 
.36 
* 34 
* 3' 

78.28 
' 25 

I7 

78. I4 

.08 

.06 
-03 

78.00 

. 22  

.20 

.22 

. 2 0  

. I 1  

- 

Latitude 50" to SrO-Arcs of the parallel in meters. 

5/' 

99.58 
* 55  
* 5 '  
-48 
e 4 4  

99.41 
* 38 
* 34 
a31 
* 27 

99.24 

* 17 
I4 

99.07 
* 03 

9.00 
8.96 

* 93 

.86 

.82 
79 

* 75 
98.72 

.68 
65 

.61 
* 58 

98.54 
* 5 1  
* 47 
.44 

-.40 
98.37 

.34 
* 30 
' 27 
* 23 

. 16 
I3 

.06 
98.03 
7.99 
.95 
* 92 
89 

97.85 
.82 
* 78 
.75 
- 7 1  

97.68 
f 64 
.61 
* 57 
a54 

97.50 

. 2 1  

.IO 

98.89 

98.20 

. IO 

6'' 

_- 

119.50 
.46 
* 41 
.37 
* 33 

119.29 
.25 

* I 7  

119.08 
a04 

9. 0O 
8.96 

* 92 
118.88 

* 83 
79 - 75 

* 71 

I 18.67 
63 

.59 
54 . .50 

I 18.46 
* 42 

* 34 
* 29 

.21 

. I2 

* 38 

118.25 

I7 
* I3 
0 09 

I 18.04 
8.00 

-92 
.88 

117.84 
* 79 
* 75 
* 7' 
.67 

117.63 
* 59 
.54 
' 50 
.46 

.38 
* 33 
* 29 
* 25 

117.21 

. I 7  
* I3 
.08 
* 04 

117.00 

. 2 1  

7.96 

117.42 

- 

2'' 
- 

'39.41 
* 36 
+ 3' 
* 27 

139.17 

.07 
9.03 
8.98 

138.93 

83 

. 2 2  

. I2 

.88 

* 79 - 74 
138.69 

* 64 
* 59 

55 
50 

138.45 
* 40 
.35 
* 30 
.25 

138.21 . 16 

. 06 
8. 01 

'37.96 
.91 
.86 
.82 
* 77 

137.72 
* 67 
.62 
a 5 8  
53 

137.48 
-43 
* 38 
* 33 
.28 

137.24 
'9 

. I 4  
* 09 

7.04 

1 36.99 
* 94 
* 89 
.84 
79 

r36.75 
.70  
65 

.60 
* 55 

136.50 

. I1  

- 

8'' 

159. 33 
27 

.16 

159.05 
9.00 
8.94 

.89 
* 83 

.22  

. I1 

158.78 
.72 
.67 
.61 
a 5 6  

158.50 
.45 
* 39 
34 

.28 

158.22 
I7 

.06 
8.00 

'57.95 
* 89 
* 84 
' 78 
* 73 

'57.67 
.61 
.56 
. 5 0  
* 45 

157.39 
.34 
.28 
.23 
* I7 

.06 
7 . 0 0  
6.95 
.89 

156. 84 
* 78 
.73 
* 67 
.61 

156.56 
.so 
* 45 
39 
33 

156.28 

. I7  

.06 
156.00 

. I1  

157. I2 

. 2 2  

. I1 

- 

9'1 

179.24 . I 8  . I2 
9.06 
9.00 

178.93 
.87 
.81 
' 75 
.68 

178.62 
56 
50 

e 4 4  
* 37 

178.31 
* 25 
' I9 - 13 
.06 

178.00 
7.94 
.88 
. X I  
.75 

177.69 
* 63 
* 57 
' 50 
'44 

177.38 
.32 
* 25 
* I9 
* 13 

177.06 
7.00 
6.94 

.88 

. 8 1  

176.75 
* 69 
* 63 
' 56 
.so 

176.44 
.38 
.32 
* 25 
. I 9  

176. 13 
.. 07 
6.00 
5.94 
.88 

a i 5  
.69 
.63 
56 

175.50 

175.81 

I' 

1195.0 
4.6 
4. I 
3. 7 
3.3 

I 192.9 
2.5 
2. I 
1 .7  
I. 2 

I 190.8 
0.4 

go, 0 
89.6 
9.2 

I 188.8 
8.3 
7.9 
7.5 
7. I 

1186.7 
6.3 
5.9 
5.4 
5.0  

1184.6 
4.2 

3.4 
2.9 

1182.5 

1. 7 
1.3 
0.9 

I 180.4 
80.0 
79.6 
9.2 
8. 8 

I 178.4 
7.9 
7. 5 
7. I 
6. 7 

1176.3 
5.9 
5.4 
5.0 
4.6 

3.8 
3.3 
2.9 
2 . 5  

1172. I 
1. 7 
1.3 
9.8 
0.4 

I 170. o 

3.8 

2. I 

1174.2 

2389.9 
9. 1 
8.3 
7.4 
6.6 

2385.8 
5.0 
4.2 
3.3 
2 . 5  

2381.7 
0.8 
80.0 
79.2 
8.3 

2377.5 
6.7 
5.9 
5.0 
4.2 

2373.4 
2.6 
1.7 
0.9 

70. o 
2369.2 

8.4 
7.6 
6.7 
5.9 

2365. I 
4.2 
3.4 
2.6 
1.7 

2360.9 
60. I 
59.2 
8.4 
7.5 

2356.7 
5.9 
5 .  1 
4.2 
3.4 

2352.6 
1.7 
0.9 

50. I 
49. 2 

2348.4 
7.6 
6.7 
5.9 
5.0 

2344.2 
3.4 
2.5 
1.7 
0.8 

2340.0 

3' 

3584.9 
3. 7 
2.4 

81.2 
79.9 

3578.7 
7.5 
6.2 
5.0 
3.7 

3572.5 
1.3 

70. o 
68.8 
7.5 

3566.3 
5 .0  
3.8 
2.5 
1.3 

3 5 0 .  I 
58.8 
7.6 
6.3 
5.1 

3553.8 
2.6 
1.3 

50. I 
48.8 

3547.6 
6.3 
5.1 
3.8 
2.6 

3541.3 
40. I 
38.8 
7.6 
6.3 

3535. I 
3.8 
2.6 
1.3 

30. I 
3528.8 

7.6 
6.3 
5. 1 
3.8 

3522.6 
' 1.3 
20.0 
18.8 
7. 5 

3516.3 
5.0  
3.8 
2.5 
1.3 

3510.0 

4' 

4779.9 
8.2 
6.6 
4.9 
3.2 

4771.6 
69.9 
8.3 
6.6 
5.0 

4763.3 
1.7 

60. o 
58.3 
6.7 

4755: 0 
3.4 
1.7 
50. I 
48.4 

4746.7 
5. I 
3.4 
I. 8 

4738.4 
6.8 
5.1 
3.4 

40. I 

.. 1.8 

28.4 
6.8 
5 .  I 
3.5 

4721.8 
20. I 
18.5 
6.8 
5.1 

4713.5 
I. 8 

IO. I 
08.4 
6.8 

4705. I 
3.4 
I. 8 

700. I 
698.4 

4696.7 
5.1 
3.4 
1.7 

90. o 
4688.4 

6. 7 
5 . 0  
3.3 
1.7 

4680. o 

4730. I 

.- 

5' 

5974. 
2. 8 

70. i 
68. t 
6. t 

5964.: 

60.1 
58. : 
6.: 

5954.: 

50. e 
47. $ 

5 .  ! 
5943. I 

41. : 
39. t 

7. 
5-! 

5933.1 
3r.d 
29. : 
7. : 
5 .  ' 

18. $ 
6. I 
4. : 

IO. t 
08. 
6.1; 
4. : 

goo. 1 
898.1 

6. c 
3.5 

2. L 

2. 1 

5923- 
21. e 

5912. ( 

5902.: 

5891. I 
89. : 
7. 
5 .  ! 
3. : 

79. : 
7. : 
5. 1 
3. c 

5870. $ 
68. I 
6. i 
4. t 
2. f 

5860. ! 
58.1 
6. : 
4. : 
2. I 

5881.1 

5850. c 
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Lat. 

a /  

50 00 
I 
2 
3 
4 

50 02 

7 
8 
9 

50 IO 
I 1  
I2 
'3 
14 

50 ;i 
I 7  
I 8  
I9 

50 20 

23 
24 

50 25 
26 
27 
28 
29 

50 30 
3' 
32 
33 
34 

50 35 
36 
37 
38 
39 

50 40 
41 
42 
43 
44 

50 4.5 
46 
47 
48 
4 9 

50 sc 
5' 
52 
53 
54 

50 55 
56 
57 
58 
59 

50 60 

21 
22 

'slue of 'I// 

Meters. 

7 
7 
7 
7 

30.897 
8 
8 
8 
8 

30.898 
8 
8 
8 
8 

30.898 
8 
9 
9 
9 

30.897 

30.899 
9 
9 
9 
9 

9 

900 

30. goo 

. o  

30.899 

899 

0 

0 

0 
0 

30. goo 
0 
0 
0 

' I  

30. go1 
I 
I 
1 
I 

30. gor 
I 
I 
I 
I 

30. go2 
2 
2 
2 
2 

30. go2 
2 
2 
2 
2 

30. go2 

Latitude 50° to grO-Meridional arcs. 

ums of seconds for middle 
latitude. 

- 
I /  

1 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 
45 
G s 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 
60 
- 

Afifers. 

30.90 
61. 80 
92.70 

I 23.60 
'54.50 

216.30 
185.40 

247.20 
278.10 

309.00 
339.90 

401.70 
432.60 
463.50 
494.40 
525.30 
556.19 
587.09 

617.99 
648.89 
679.79 
710.69 
741.59 
772.49 
803.39 
834.29 
865.19 
896. og 

926.99 
957.89 
988.79 

I 019.69 
I 050.59 

1.112.39 
I 143.29 
I 174. '9 

1235.99 
I 266.89 
I 297- 79 
I 328.69 
'I 359.59 
I 390.49 
I 421.39 
I 452.29 
I 483.19 
15'4.09 

I 544.99 
1575.89 
I 606.79 
1637.69 
I 668.58 
1699.48 
1730.38 
I 761.28 
I 792.18 
I 823.08 
1853.98 

370.80 

I 081.49 

1205.09 

Meters. 
1853.82 

* 83 
-83 
* 84 
.84 

1853.85 
.a5 
.86 
.86 
.87 

.88 

.a9 
* 89 
* 90 

1853. go 
-91 
* 91 
.92 
92 

1853.93 
* 93 
.94 
* 95 
95 

1853.96 
.96 
* 97 
* 97 
98 

1853.98 

1853.88 

.99 
3.99 
4.00 
.oo 

1854.01 
* 02 
.02 
* 03 
* 03 

1854.04 
-04 
.OS 
* 0s 
.06 

1854. s6 
-07 
* 07 
.08 
* 09 

1854.09 . IO . IO . I 1  
. I1 

1854. I2 
.I2 
13 
I3 

* I4 
1854.14 

#urns of minutes for middle 
latitude. 

/ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 

3 
4 
45 
6 

I 
2 

B 
9 

50 

3 
4 

I 
2 

5i 
7 
8 
9 
60 
- 

Meters. 

1853.8 
3 707.7 
5 561.5 
7 415.3 
g 269.2 

I I  123.0 
12 976.9 
14 830.7 
16 684.6 

18 538.5 
20 392.4 
22 246.2 
24 100. I 
25 954.0 
27 807.9 
29 661.8 
3' 5'5.7 
33 369.7 
35 223.6 

37 077.5 
38 931.4 
40 785.4 
42 639.3 
44 493.3 
46 347.2 
48 201.2 
50 055.2 
5' 909. I 
53 763. I 

55 617. I 
57 471.0 
59 325.0 
61 179.0 
63 033.0 
64 887. o 
66 741. I 
68 595. I 
70 449. I 
72 303.2 

74 157.2 
76 011.2 
77 865.2 
79 719.3 
81 573.4 
83 427.4 
85 281.5 
87 135.6 
88 989.6 
90 843.7 

92 697.8 
94 551.9 
96 406. o 
98 260. I 
IOO 114.2 
IOI 968.4 
103 822.5 

' 105 676.6 
107 530.7 

' 109 384.9 
111 239.0 

Latitude 50°-Co-ordiimtes of curvature. 

Longituc!e. 

o /  

0 1  
2 
3 
4 

" i  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 
TO 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

20 

2 00 

IO 00 
I 1  00 
I2 00 
13 00 
14 00 
15 00 
16 00 
17 00 
18 00 
I9 

20 00 
21 00 
22 00 
23 00 
24 00 

26 00 
27 00 
28 00 
29 
30 00 

25 bo 

X 

Mefers. 

I 195.0 
2 389.9 
3 584.9 
4 779.9 
5 974.8 
7 169.8 
8 364.8 
9 559.7 

10 754.7 

11 949.7 
17 924.5 
23 899.3 
29 874. I 
35 848.8 
41 823.5 
47 798. I 
53 772.7 
59 747.2 
65 721.6 

71 696.0 
77 670.2 
83 644.4 
8g 618.5 
95 592.4 
IOI 566.2 
107 540. o 
113 513.5 
I I ~  486. g 
125 460.2 

131 433.3 
'37 406.3 
I43 379 
215 037 
286 656 

429 727 
501 I54 
572 492 
643 727 

714 847 
785 839 
856 691 
927 389 
997 922 

I 068 277 
I 138440 
I 208400 
I 278 144 
I 347 660 

I 416 934 ' 485 956 
I 554 711 
I 623 189 
1691 377 
I 759 262 

1894077 
I 960 983 
2 027 538 
2 093 731 

358 224 

I 826 833 

___. 

Y 

Mefers. 

0. I 

I. 2 
2. I 

0.5 

3.3, 
4.5 
6.5 
8.5 
IO. 8 

'3.3 
30. o 
53.3 
83.2 
119.8 
163. I 
213. o 
269.6 
332.8 
402.8 

479.3 
562- 5 
652.4 
748.9 
852. I 
961.9 

I 078.4 
1201.5 
1331.3 
I 467.8 

I 610.9 
I 760.7 
1917 
4 3'3 
7 667 

11 978 

23 469 
30 646 
38 777 

47 859 

80 798 
93 669 
107 482 
I22 234 
'37 923 

172 099 

xgo 581 
209 987 
230 314 
251 559 
273 717 
296 785 
320758 * 
345 633 
371 404 
398 068 
425 6x9 

17 246 

2; :;: 

I54 546 
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I 

3 
4 

51 05 
t 
7 
E 
5 

51 IC 
I 1  
I 2  
'3 
I4 

5' '5 
I6 
17 

'9 

51 2c 

18 

21 
22 

23 
24 

5' 25 
26 
27 
28 
29 

5' 30 
3' 

21' 

- 

39.00 
8.99 
.97 
.96 
f 94 

38.93 
.92 
.90 
.89 
87 

38.86 
* 85 

' .83 
.82 
.80 

38.79 
.78 
76 

* 75 
* 73 

38.72 
. 7 I  
.69 
.68 
.66 

38.65 
* 64 
.62 
.61 
.59 

38.58 
.57 
. 5 5  
.54 
. 5 2  

38.51 
* 49 
.48 
* 47 
* 45 

38.44 
.42 
* 41 
.40 
* 38 

38.37 
* 35 
34 

* 33 
* 31 

38.30 
.28 
* 27 
* 25 
* 24 

38.23 
. 2 1  
. 2 0  
. I8 
. I 7  

38.16 

P' 

78.00 
7.97 
.94 
92 

.a9 
77.86 

* 83 
.80 
.78 
75 

77.72 
.69 
.66 
f 64 
.61 

77.58 
.55  
* 52 
* 50 
.47 

77.44 
.4= 
.38 
.36 
.33 

77.30 
* 27 
* 24 

. '9 

. 2 2  

77.16 
. I 3  

.07 

.OS 

77.02 
6.99 
.96 - 93 
.90 

76.88 
* 85 
.82 
.79 
76 

76.74 
e71 
.68 
.65 
.62 

76.59 
57 

* 54 
* 5 1  
.48 

76.45 
* 42 
40 

.37 
* 34 

76.31 

. IO 

Latitude 5 1 O  to 5zo-Arcs of the parallel in meters. 

5/' 

97.50 
.47 
f 43 
.40 
* 36 

97.33 
* 29 
.26 

I9 

97.15 

.08 
05 

7.01 

96.98 
a94 
* 91 
87 

.84 

96.80 
.77 
.73 
.70 
.66 

96.63 
* 59 
* 55 

52 
* 49 

96.45 

* 38 

. 2 2  

. I 2  

* 42 

* 35 
" .3I  
96.28 

.24 

17 
* I4 

96. IO 
.06 

6.03 
5.99 

* 96 
95.92 

.88 

.85 

. 8 I  
* 78 

95.74 
71 

.67 
64 

.60 

95.57 
* 53 
- 5 0  
.46 
* 43 

95.39 

. 2 1  

W /  

117.00 
6.96 
.92 
* 87 
* 83 

I 16.79 
.75  
. 7 1  
.66 
.62 

116.58 
.54 
. so  
.45 
-41 

I 16.37 
* 33 
.29 
* 24 

116.16 

.os 
6.03 
5.99 

"5.95 
* 91 
.86 
.82 
.78 

115.74 
* 70 
-65 
.61 
.57 

115.55 
* 48 
* 44 
* 40 
.36 

I 15.32 
27 
23 

. I 9  
' 15 

115. IO 
.06 

5.02 
4.98 

* 93 

I 14.89 
85 

. 8 I  
176 
* 72 

I 14.68 
* 64 
* 59 
* 55 
* 51 

114.47 

.20 

. I 2  

1" 

136.50 
.45 
-40 
.35 
30 

136.26 

. 16 

.06 

136.01 

.91 

.86 

. 8 I  

'35.77 
72 

.67 

.62 
* 57 

135.52 
* 47 
.42 
.37 
32 

.23 . I8 
I3 

.08 

'35.03 
4.98 

* 93 
.88 
.83 

134.78 
.73 
.68 
* 63 
* 58 

134.53 
.48 
.43 
.38 
* 33 

'34.29 
* 24 
19 

* 14 
-09  

134.04 
3- 99 

* 94 
* 89 
* 84 

* 7s 
* 70 

I .65 
.60 

'33.55 

. 2 1  

. I 1  

5.96 

I35.'28 

133.80 

SI/ 

156.00 
5.94 
.89 
.83 
.78 

155.72 
.66 
.61 
.55 
.50 

'55.44 
.38 
.33 
.27 
. 2 2  

155. 16 
. I O  

5 . 0 5  
4.99 

* 94 

154.88 
.82 
.77  
. 7 I  
* 65 

.54 

.49 
* 43 
.37 

'54.32 
.26 

* 15 
.09 

154.04 
3.98 
.92 
* 87 
. 8 I  

'53.75 
. 7 0  
* 64 
.58 
* 53 

'53.47 
.41* 
.36 
.30 
a 2 5  

153. '9 
* I3 
.08 

3.02 
2.96 

* 85 
* 79 
.74 
.68 

152.62 

154.60 

. 20  

152.91 

9" 

175.50 
.44 
.37 
.3I 
.25 

175. I8 
. I 2  
.06 

5.00 
4.93 

174.87 
.81 
.74 
.68 
.62 

'74.55 
.49 
.43 
37 

.30 

174.24 . I8 

4.05 
3.99 

'73.92 
.86 
.80 
.74 
3 67 

173.61 
* 55 
.48 
.42 
35 

'73.29 
-23 . 16 

3.03 

172.97 
* 91 - 84 
* 78 
72 

172.65 
-59 
53 

* 47 
40 

172.34 
.28 

I 5  
.08 

172.02 
I. 96 

. I 1  

* IO 

.21 

* 89 
.83 
* 76 

171.70 
- 

1' 

1170.0 
69.6 
9.2 
8.7 
8.3 

1167.9 
7.5 
7. 1 
6.6 
6.2 

1165.8 
5.4 
5 .0  
4.5 
4. 1 

1163.7 
3. 3 
2.9 
2.4 

1161.6 

0.8 
60.3 
59.9 

"59.5 
9. I 
8.6 
8.2 
7.8 

1157.4 
7 .0  
6.5 
6. I 
5 . 7  

1155.3 
4.8 
4.4 
4.0 
3.6 

1153.2 
2. 7 
2.3 
1.9 
1.5 

1151.0 
0.6 

50.2 
49.8 
9.3 

I 148. g 
.8. 5 
8. I 
7.6 
7.2 

I 146.8 
6.,4 
5.9 
5 . 5  
5 .  I 

1144.7 

2.0 

1.2 

21 

2340.0 
39. 2 
8.3 
7.5 
6.6 

2335.8 
5 . 0  
4. 1 
3.3 
2.4 

2331.6 
30.8 
29.9 
9. I 
8. 2 

2327.4 
6.6 
5. 7 
4.9 
4.0 

2323.2 
2.4 
1.5  

20. 7 
19.8 

8. 2 
7.3 
6.5 
5- 6 

2319.0 

2314.8 
3.9 
3. I 

I. 4 
2310.5 

09- 7 
8.8 
8.0 
7. 1 

2306.3 
5 . 5  
4.6 
3.8 
2.9 

2302. I 

300.4 
299.5 

8. 7 
2297.8 

7 .0  
6. I 
5.3 
4 .4  

2293.6 
2.7 
1.9 

go. 2 
2289.3 

2.2 

I .  2 

1.0 

3/ 

3510.0 
08.7 
7- 5 
6.2 
5.0 

3503.7 
2.4 

501.2 

499.9 
8.7 

3497.4 
6. I 
4.9 
3.6 
2.4 

3491.1 
89.8 
8.6 
7.3 
6. o 

3484.8 
3.5 
2.3 

81.0 
79.7 

3478.5 
7. 2 
5.9 
4. 7 
3.4 

3472. I 
70.9 
69.6 
8.3 
7. I 

3465.8 
4.5 
3.3 

60.7 

3459.5 
8.2 
6.9 
5.6 
4.4 

3453.1 
I. 8 

50.6 
49.3 
8. o 

3446.8 
5 . 5  
4. 2 
2.9 
1 . 7  

3440.4 
39. 1 
7.8 
6.6 
5.3 

3434.0 

2.0 

4/ 

4680. o 

768: 2 
5 -  0 
3.3 

4671.6 
69.9 
8. 2 
6.6 
4.9 

4663.2 
61.5 

8.2 
59.8 

6.5 
4654.8 

3.1 
51.4 
49.7 
8. I 

4646.4 
4.7 
3.0 

41.3 
39.6 

4638. o 
6.3 
4.6 
2.9 

31.2 

4629.5 
7.8 
6. 1 

4.4 
2.8 

4621. I 
, 19.4 

7.7 
6. o 

. 4.3 

4612.6 
IO. g 
09. 2 

7.5 
5.8 

4604. I 
2.4 

600.8 
599.1 

7.4 

4595.7 
4.0 
2.3 

go. 6 
88.9 

5.5 
3.8 

80.4 
4578.7 

4587.2 

2.  I 

5/ 

5850. C 

47. s 
5. E 
3.7 

41. C 
5839.5 

7.4 
5 .3  
3.2 

31. I 

5829. c 
6.5 
4. E 
2.7 

20. t 
5818.5 

6.4 
4.2 
2. 2 
IO. 1 

5808. c 
5 .5  
3. E 

801. j 
199.5 

5797.4 
5 . :  
3. z 

91.1 
89. c 

5786.5 
4. 
2. j 

80. f 
78. L 

5776. : 
4.2 

70. c 
67.5 

5765. E 
3.5 

61.5 
59.4 

7. : 
5755. 5 

3- 1 
50. 5 
48. Z 

6.5 

2.5 
40.2 
38.2 
6. 1 

5734. c 
31. E 
29. 7 
7. 
5 . 5  

5723.4 

2. 1 

5744. 
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5 1  I O  

I3 
I4 

I 1  
I2 

5 1  ;z 
I7  
18 
I 9  

51 20 
21 
22 

23 
24 

5' 25 
26 
27 
28 
29 

5 1  30 
3' 
32 
33 
34 

5' 35 
36 
37 
38 
39 

5 '  40 
41 
42 
43 
44 

51 45 
46 
47 
48 
49 

51 50 
5' 

t 5 2  
53 
54 

51 55 
56 
57 
58 
59 

5 1  60 

Meters. 
30. go2 

3 
3 
3 
3 

30.903 
3 
3 
3 
3 

30.903 
3 
3 
4 
4 

30.904 
4 
4 
4 
4 

30.904 
4 
4 
4 
5 

30.905 
5 
5 
5 
5 

30.905 
5 
5 
5 
5 

30.906 
6 
6 
6 
6 

30, 906 
- 6  

G 
6 
G 

30.906 
7 
7 
7 
7 

30.907 
7 
7 
7 
7 

30.907 

8 
8 

30.908 

i 

Latitude 5 1 ~  to p0-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

42 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 

I 
2 

f2 

Meters. 

30.91 
61.81 
92.72 

123.62 

'54.53 
185.43 
216.34 
247.24 
278.15 

309.05 
339.96 
370.86 
401.77 
432. 67 
463.58 
494.48 
525.39 
556.29 
587.20 

618. IO 
649.01 
679.91. 
710.82 

741.72 
772.63 
803.53 
834.44 
865.34 
896.25 

927.15 
958.06 

. 988.96 
I 019.87 
1 050.77 
I 081.65 
I 112.58 
I 143.49 
1 '74.39 
I 205.30 

I 236.20 
I 267. 11 
I 298.01 
I 328.92 
I 359.82 
1 390.73 
I 421.63 
I 452.54 
I 483.44 
1 514.35 

1 545.25 
I 576.16 
I 607.06 
1637.97 
I 668.88 

1730. 9 
I 761.59 
I 792.50 
I 823.40 
I 854.31 

1 699.g8 

Value of I /  

Afeters. 
1854.14 

: 2 
.16 
* I 7  

1854.17 . I8 
.18 
* I9 
* '9 

1854.20 
. 2 0  
. P I  
. 2 1  
.22 

1854.23 
.23 
.24' . .24 
a 2 5  

'854.25 
.26 
.26 
* 27 
' 27 

1854.28 
. 2 8  
* 29 
.29  
' 30 

1854.31 
* 3' 
.32 
-32 
* 33 

1854.33 
* 34 
' 34 
* 35 
* 35 

1854.36 
.36 
* 37 
.38 
.38 

1854.39 
' 39 
* 40 

I .40 
.4I  

1854.41 
* 42 
-42  
.43 
.43 

1854.44 
.44 
* 45 
.46 
.46 

1854.47 

Sums of minutes for middle 
latitude. 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 

3 
4 

' 5  
6 
7 
8 
9 

20 
I 
2 

3 
4 

"2 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Meters. 

I 854. I 
3 708.3 
5 562.5 
7 416.6 
9 270.8 

I 1  125.0 

12 979. I 
I4 833.3 
16 687.5 

18 541.7 
20 395.9 
22 250. I 
24 104.3 
25 958.6 
27 812.8 
29 667. o 
31 521.2 
33 375.5 
35 229.7 

37 084.0 
38 938.2 
40 792.5 
42 646.8 
44 501.0 

46 355.3 
48 209.6 
50 063.9 
51 918.2 
53 772.5 

55  626.8 

59 335.4 
61 189.7 
63 0%. o 
64 898.4 
66 752.7 
68 607. o 
70 461.4 
72 3'5.7 

74 170. I 
76 024.5 
77 878.8 
79 733.2 
81 587.6 
83 442.0 
85 296.3 
87 150.7 

90 859.5 

57 481. I 

89 005. I 

92 713.9 
94 568.4 
96 422.8 
98 277.2 

roo 131.6 
IOI 986. I 
103 840.5 
105 695. o 
107 549.4 
109 403.9 
111 258.3 

Latitude 5 Io-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 
3 
4 

0 5  
6 
7 
8 
9 

0 IO 

20 
15 

25 
30 

0 35 
40 
45 
50 
55  

05 

' 5  

1 25 
30 
35 
40 
45 

I 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 00 

I 0 0  

IO 

2 0  

2 00 

IO 00 
I1 00 
I2 00 
'3 00 
I4 00 

I5  00 
16 00 
17 00 
18 00 
19 00 

2 0  00 
-21 00 
22 00 
23 00 
24 
25 00 
26 00 
27 00 
28 00 
29 00 
30 @J 

X 

Mpters. 

I 170.0 

3 510.0 
4 680. o 
5 850. o 
7 020.0 
8 190.0 
9 360. o 

11 700.0 
I7 550.0 
23 399.9 
29 249.9 
35 099.7 
40 949.6 
46 799.4 
5 2  649. I 
58 498.8 
64 348.4 

70 197- 9 
76 047.3 
81 896.6 
87 745.8 
93 594.9 
99 443.9 

105 292.8 

I 16 990. I 
122 838.5 

128 686.8 
I34 534.9 
140 383 
210 542 
280 662 

350 731 
420 735 
490 662 
560 499 
630 232 

699 850 
769 338 
838 686 
907 879 
976 904 

1 045 751 
I 114 404 
I 182853 
I 251 084 
1 319 085 

I 386 844 
1 454 347 
I 521 582 
I 588 538 
I 655 201 

1.721 561 
I 787 603 

I 983 708 

2 340.0 

IO 530.0 

111 141.5 

; ;3 2;: 
2 048 362 

Y 

Meters. 

0. I 

I .  2 
2. I 

0.5  

3.3 
4.8 
6.5 
8.5 

IO. 7 

13. 2 
29.8 
52.9 
82.7 

I 19.0 

162.0 
211.6 
267.8 

400.0 
330.6 

476. I 
558.7 
648. o 
743.9 
846.4 

I 955.5 071.2 

1 193.5 
1322.4 
I 458.0 

I 600. I 
1748.9 
I 904 
4 284 
7 616 

I I  898 
I7 130 
23 311 
30 440 
38 515 

47 536 
57 5 0 0  
68 405 
80 251 
93 033 

106 751 
IZI  401 
136 981 

170 919 

189 270 

208 539 
228 722 

249 815 
271 814 
294 715 
318 514 
343 206 
368 788 
395 254 
422 600 

I53 488 
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Lat. 

o /  

52 oc 
I 
2 

3 
4 

52 0 5  
6 
7 e 
9 

52 IC 
I 1  
12 

I3 
I4 

52 15 
16 
17 

I9 

52 20 

23 
?4 

52 25 
26 
27 

29 

5" 30 
31 
32 
33 
34 

52 35 
36 
37 
38 
39 

52 40 
41 
42 
43 
44 

52  45 
46 
47 
48 
49 

52 50 
51 
52 
53 
54 

52 55 
56 
57 
58 
59 

5 2  60 

I n  

21 
22 

28 

- 

1" 
- 

19. OS 

* 07 
. 0 6  
.06 
* 05 

19.04 
* 04 
.03 
.02 . 01 

19.01 
9.00 

.99 
8.99 

.98 
18- 97 

.96 

.96 
* 95 
.94 

r8.94 
* 93 
.92 
* 91 
9' 

18. go 
* 89 
* 89 
.88 
.87 

18.86 
.86 
* 85 
* 84 
* 84 

8.83 
.82 
. 8 1  
. S I  
.80 

8.79 
* 79 
78 
77 

* 76 
8.76 
.75 
.74 
* 74 
* 73 

8. 72 
. 7 1  
.71 
. 7 0  
* 69 

8. 69 
.68 
* 67 
.66 
.6G 

8.65 

38. I[ 

. 1: . I L  

. I1 

. IC 

38. ot 
. oj . of 
04 

* 0: 

38.01 
8. ix 
7.95 - 97 

9t 
37.94 

* 93 
* 9 2  
* 9c 
.89 

37.87 
.86 
.84 
* 83 
.81  

37- 80 
* 79 

37.59 
* 57 

I7. 37 

.34 
* 36 

57.22 

. 1s 

. I7 

. '5 
57.13 

. oE . ot 
* 0 4  

57.02  
7. 
6. 98 
.96 
.94 

56.91 
* 89 
.87 
85 

* 83 

56.81 
79 

* 77 
* 74 
* 72 

56.70 
.68 
.66 
.. 64 
.61 

56.59 - 57 
* 55 
53 

. S I  

$49 
' 46 
.44 . q2 
* 40 

i6.38 

* 34 
* 31 
* 29 

i6.27 
25 
23 

I9 

;6. 16 
* I4 

.08 
;5.06 

* 03 
6. 01 

5.99 
* 97 

5.95 

. 2 1  

. I1  

* 36 

* 21 

. I 2  . IO 

76.31 
.28 
* 25 
* 23 

76.17 

.2c 

14 

.08 

.06 

76.03 
6. oc 
5.97 

* 94 - 91 
75.89 

.86 

.83 

.80 
a 7 7  

75.74 
* 71 
* 69 
.66 
.63 

75-60 
* 57 
* 54 

52 
149 

. I 1  

75.46 
.43 
.40 
37 

.35 
75.32 

* 29 
.26 
* 23 

75.17 
I4 

* 09 
.06 

75.03 
5 - 0 0  
4.97 

* 94 
.92 

.86 

.80 
* 77 

74.74 
71 
69 

.66 
* 63 

74.60 

.20 

. I 2  

74.89 

* 83 

Latitude 5 2 O  to 53O-Arcs of the parallel in meters. 

95.3! 
.3( 
.3: 
. 2: 
.2! 

95.2: 
. I t  
. I 1  

. I1 

. 0; 

95.01 
5. oc 
4.9; 

* 9: 
* 9c 

94. 8( 
.8: 
* 75 

75 
.7; 

94.62 
* 64 
.61 
* 57 
* 54 

9 4 . 9  
4( 

* 43 
3s 

.3 t  

94.32 
* 29 
* 25 
. 2 2  - . la  

94.15 

.08 
* 04 

4.01 

93.97 
93 

* 90 
.86 
83 

93.79 
* 75 
.72  
.68 
* 65 

93.61 
* 57 
* 54 
f 50 
' 47 

93.43 
.39 
-36 
* 32 
* 29 

93.25 

. I 1  

114.47 
* 42 

a34 
30 

114.25 

. I 7  
13 

.38 

. 2 1  

. 08 
114.04 

4. 00 
3.96 

91 
* 87 

113.83 
* 79 
74 

. 7 0  

.66 

I 13.62 
' 57 
.53 
.49 
-44 

I 13.40 

32 
* 27 
23 

113.19 
* 14 

.06 
3.02 

' 93 

.80 

112.76 
* 72 
* 67 
* 63 - 59 

112.54 
* 50 
.46 
* 42 
* 37 

112. 33 
* 29 
* 24 

.16 

07 
2.03 
1.99 
.94 

r11.go 

.36 

. IO 

112.97 

.89 

.84 

.20 

LIZ. I 1  

'33.55 
. .5c 

* 45 
.4c 
* 35 

'33.3C 
* 25 

.IS 

'33.05 
3. oc 
2.95 

* 9c 
.85 

132.8~ 
- 7 5  
.7c 
65 

.60 

132.55 
-50 
* 45 
.40 
35 

132.30 
. 2 5  

I5 

132.05 

1.95 
* 90 
e85 

131. So 
* 75 
* 7 0  
' 65 
.60 

'3'. 55 
* 50 
45 

-40  
* 35 

131.30 
25 

. I 5  

131.05 

* 95 
* 90 
* 85 

130.80 
75 
70 

.65 . Go 
30.55 

. 2 c  

. I C  

.20 

. I O  

2.00 

. 2 0  

. I O  

0.00 

152.62 
.57 
*5 '  
.45 
* 4c 

152.34 
. 2s  
.23 
. I 7  

152.06 

1.94 
.88 

151.77 
. / I  
.G6 
.60 
* 54 

151.49 
* 43 
* 37 
.32 
. 2 6  

151.20 
* 14 
* 09 

1.03 
0.97 

150.92 
.86 
.80 - 75 
.69 

[so. 63 
' 57 
. 5 2  
.46 
.40 

150.35 
* 29 
' 23 

I7 

[so. 06 
50.00 

49.94 
89 

* 83 

49.77 
* 72 
.66 
.60 
* 54 

49.49 
* 43 
.37 
* 31 . 2G 

49.20 

-11  

2. o(3 

.83 

. I2 

171.70 
.64 
* 57 
.5' 
.' 44 

32 
* 25 
* 19 

171.06 

0.93 
87 

. 8 1  
170.74 

.68 

.GI 
* 55 
. &8 

I 70.42 
* 36 
.29 
23 . 16 

170. IO 

70.04 
69.97 

* 91 
* 84 

169.78 
. 7 2  
a 6 5  
59 

9 52 

169.46 
.40 
.33 
27 

169.14 . 08 
9.01 

171.38 

. I 2  

1.00 

. 2 0  

8: 8 
168.82 

.75 
* 69 
.62 
* 56 

168.49 
43 

* 30 
23 

r68.17 

8.04 
7.98 
.9 I  

167.85 

* 36 

. IO 

1' 

1144.7 
4. 2 

3- 4 
3.0 

1143.5 

1.7 
1.3 

3. s 

2. I 

0. n 
I 140.4 

40. o 
39.6 
9. I 
8. 7 

I 138.3 
7.9 
7.4 
7.0 
6.6 

I 136.2 
5.7 
5.3 
4.9 
4.4 

1134.0 
3.6 
3.2 
2.7 
2.3 

1131.9 
1.4 

0.6 
30.2 

1129.7 
9.3 
8.9 
8.4 
8.0 

1127.6 
7.2 
6.7 
6.3 
5.9 

5.0 
4.6 
4. 2 
3. 7 

1123.3 
2.9 
2.4 

I .  6 

0: 7 
20. 3 
'9.9 
9.4 

111g.o 

I. 0 

1125.4 

2 .0  

1121. I 

2289.3 
8.5 
7.6 
6. 8 
5.9 

22s5. I 
4. 2 
3.4 
3 .5  
1.7 

22so. 8 
So. 0 

79. I 
8.3 
7.4 

2276.6 
5.7 
4.9 
4 .0  
3.2 

2272.3 
1.4 

70.6 
69.7 
8.9 

2268. o 
7.2 
6.3 
5.5 
4.6 

2263.8 
2.9 

I. 2. 
60.3 

2259.5 
8.6 
7.8 
6 .3  
6. I 

2. I 

2255.2 
4.3 
3.5 
2.6 
I. 8 

2250. g 
50. o 
49.2 
8.3 
7 . 5  

2246.6 
5. 7 
4 . 9  
4.0 
3.2 

2242.3 
1.4 

40.6 
39.7 
8.9 

2238. o 

3434. c 
2. 7 
1.5 

30. z 
28.5  

3427.6 
6.4 
5.1 
3.8 
2.5 

3421.3 

18.7 
7 .4  
6. I 

3414.9 
3.6 
2.3 

09. 7 

3408.5 
7, 2 
5 .9  
4.6 
3.3 

400.8 
399.5 

8. 2 
6.9 

3395. 6 

20.  c 

1 I . C  

3402.0 

4- 3 
3. I 
I. 8 

90. 5 
3389.2 

7.9 
6.6 
5.3 
4. I 

3382.8 
1.5 

80. 2 

78.9 
7.6 

3376.3 
5 . 0  
3.8 
2.5 

71.2 

3369.9 
8. G 
7.3 
6.0 
4. 7 

3363.4 

60. g 
59.6 
8.3 

3357.0 

2. I 

4578.7 
7.0 
5.3 
3.6 
1.9 

4570.2 
68. 5 
6 .8  
5. I 
3.4 

4561.7 
60. o 
5s. 3 
6.5 
4.8 

4553. I 
51.4 
49. 7 
8.0 
6.3 

4544.6 
2.9 

41.2 
39.5 
7.8 

4536.0 
4.3 
2.6 

30.9 
29.2 

4527.5 
5 . 8  
4. I 
2.4 

20.6 

4518.9 
7.2 
5. 5 
3.8 

45'0.4 
508.6 

6.9 
5.2 
3.5 

4501.8 
500. I 
498.3 

6.6 
4.9 

4493.2 
91.6 
89.7 
8.0 
6.3 

4484.6 
2.9 

81. I 
79.4 
7.7 

4476.0 

2. I 

5723.4 

19. I 
7.0 
4. 8 

5712.7 
IO. 6 
08.5 
6.3 
4. 2 

21 .2  

5702. I 
699.9 

7.8 
5.7 
3.6 

5691.4 
89.3 
7. 2 
5 . 0  
2.9 

5680.8 
78.6 
6.5 
4 .3  

5670. I 
67.9 
5.8 
3.7 

61.5 

5659.4 
7.2 
5. I 
2.9 

50.8 

5648.7 
6.5 
4.4 

40. I 

5638. o 
5.8 
3. 7 

31.5 
29.4 

5627.2 
5. I 
2.9 

20.8 
18.6 

5616.5 
4.3 

07.9 
5605.7 

3.4 
601.4 
599.3 

7. I1 
5595.? 

2. 2 

2. 2 

2. 2 
IO.  0 

-- 
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52 10 

13 

I1 
I2 

Valueof 111 

Mters. 
30. go8 

8 
8 
8 
8 

30. go8 
8 
8 
8 
9 

30.909 
9 
9 
9 
9 

30.909 
9 
9 
9 
9 

30.910 
0 
0 
0 
0 

30.910 
0 
0 
0 
0 

30.910 
I 
I 
I 
I 

30.91 I 
I 
I 
I 
I 

30. gr I 
I 
I 
2 
2 

30.912 
2 
2 
2 
2 

30.912 
2 '  
2 
2 

3 
30.913 

3 
3 
3 
3 

30.913 

Latitude 5 2 O  to 53°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 
3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

3 
7 
8 
9 
60 
- 

fl!!fers. 

30.91 
61.82 
92.73 

123.64 
'54.55 
185.46 
216.37 

278.19 
247.28 

309. 10 
340.01 

401.84 
370.93 

432.75 
463.66 
494.57 
525.48 
556.39 
587.30 

618.21 
649.12 
680.03 
710.94 
741.85 
772.76 
803.67 
834.58 
865.49 
896.40 

927.31 
958.22 
989.13 

I 020.04 
I 050.95 
I 081.87 
I 1x2. 78 
I 143.69 
I 174.60 
1205.51 

I 236.42 
I 267.33 
I 298.24 
I 329.15 
I 360.06 

I 390.97 
I 421.88 
I 452.79 
J 483.70 
I 514.61 

I 545.52 
1576.43 
1607.34 
I 638.25 
I 669. 16 
I 700.07 

I 761.89 
1730.98 

1792.81 
I 823.72 
I 854.63 

Value of I I 

Meters. 
1854.47 

.47 
448 
* 48 
' 49 

1854.49 
* 50 
50 

-5' 
* 5' 

1854.52 
* 52 
* 53 
54 

.54 

* 57 

1854.57 
.58 
I 5 8  
* 59 
' 59 

.60 

.61 

.62 

.62 

1854.60 

1854.65 
.66 
.66 - 67 
* 67 

1854.68 
.68 
* 69 
* 69 
* 70 

1854.71 
* 71 
* 72 
* 72 
* 73 

1854.73 
* 74 
74 

* 75 
* 75 

1854.76 
* 76 
* 77 
77 

* 78 
1854.78 

Sums of minutes for middle 
latitude. 

/ 

I 
2 

3 
4 

2 
H 
9 

I O  
I 
2 
3 
4 

*i 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3: 
7 
8 
9 

40 
I 
9 

3 
4 

45 
G 
7 
8 
9 

50  

3' 
4 

55 
6 
7 
8 

I 
2 

2 
- 

Meters. 

1 854.5 
3 708.9 
5 563.4 
7 417.9 
9 272.4 

X I  126.9 
12 981.4 
14 835.9 
16 690.4 

18 544.9 
20 399.4 
22 254.0 
24 108.5 
25 963.0 
27 817.6 
29 672. I 
31 526,7 
33 381.3 
35 235.8 

37 090.4 
38 945.0 
40 799.6 
42 654.1 
44 508.7 
46 363.3 
48 217.9 
50 072.5 
51 927.2 
53 781.8 

55 636.4 
57 49'. 0 
59 345.7 
61 200.3 
63 054.9 
64 909.6 
66 764.2 
68 618. g 
70 473.6 
72 328.2 

74 182.9 
76 037.6 
77 892.3 
79 747.0 
81 601.7 

83 456.4 
85 311. I 
87 165.8 
Sg 020 .5  
90 875.3 

92 730.0 
94 584.7 
96 439.5 
98 294.2 
I 0 0  149.0 
102 003.7 
103 858.5 
105 713.3 
107 568. o 
log 422.8 
I I I  277.6 

Latitude pO-Co-ordinates of curvature, 

Longitude. X. 

0 1  O : I  

3 
4 

" 5  
7 
8 
9 

0 IO 

20 I 

Meters. 

I 144.7 
2 289.3 
3 434.0 
4 578.7 

8 012.7 
9 157.4 

IO 302. o 

11: 446.7 
17 170.0 
22 893.4 
28 616.6 
34 339.9 
40 063.1 
45 786.3 
51 509.4 
57 232-4 
62 955.3 

68 678.2 

85 846.2 
91 568.7 
97 291.0 

103 013.2 
108 735.3 
114 457.2 

125 900.7 
131 622. I 
I37 343 
205 982 
274 583 
343 131 
411 615 
480 020 

5 G 868. 723.4 o 

80 74 401.0 123.6 

I20 179.0 

548 335 
616 546 

684 640 
752 605 
820 428 
888 095 
955 595 

r 022 913 
I ogo 038 
1156957 
I 223 658 
I 290 126 

I 356 351 
1422 319 
I 488 or8 
I553436 
I 618 559 
1 683 377 
I 747 876 

I875 870 
1 939 342 
2 002 446 

I 812 045 

Y 

Meters. 

0. I 

I .  2 
2. I 

0.5 

3.3 
4.7 
6.4 
8.4 

IO. 6 

13. I 
29.5 
52.5 
82.0 

118. I 

160.7 
209.9 
265.7 
328.0 
396.9 

472.3 
. 554.3 

642.8 
737.9 
839.6 
947.8 

r 062.6 
I 184.0 

1446.3 

1587.4 
1735.0 
1 ddg 
4 250 
7 555 

I I  803 
16 993 
23 124 
30 196 
38 207 

47 ' 5 5  

79 605 
92 284 

105 890 
120 420 
'35 872 
152 243 
169 530 

'87 729 
206 838 
226 852 
247 767 
269 580 
292 287 
3'5 883 
340 364 
365 725 
391 961 

1311.9 

5: ;;i 

419 068 



UNITED STATES COAST AND GEODETIC SURVEY. 

Lat. 

- 
O I  

53 oc 

3 
4 

53 05 
6 
7 

9 

53 10 

13 
14 

53 I5 
16 
17 
I8 
19 

53 20 

23 
24 

53 25 
26 
27 
28 
29 

53 30 
31 
32 
33 
34 

53 35 
36 
37 
38 
39 

53 40 
41 
42 
43 
44 

53 45 
46 
47 
48 
49 

53 50 
SI  
52 
53 
54 

53 55 
56 
57 
58 
59 

53 60 

I 
2 

a 

I 1  
I 2  

21 
22 

- 

1'' 
- 

18.65 
.64 
* 64 - 63 
.62 

18.61 
. G I  
.60 
* 59 
e59 

IS. 58 
a57 
e56 
e56 
* 55 

18.54 
* 53 
.53 
- 5 2  
* 51 

18.51 
* 50 
* 49 
* 48 
.48 

18.47 
.46 
.46 
45 
-44 

18-43 
* 43 
.42 
.4I 
9 40 

18.40 
* 39 

37 

18.36 
* 35 
* 35 
34 

.33 
18.32 

e32 - 31 
* 30 
30 

18.29 
.28 
27 

* 27 
.26 

18.25 
.25 
* 24 
23 

r8.22 

* 38 
.38 

. 2 2  

- 

37.3c 
.25 
. 25 . 26 

* 24 

37-22 

. IE . 17 
37.16 

.21 

. 2 c  

* 1 4  . 1 2  
. I1 . IC 

37- 08 
.O? . of 

0 4  . 0: 
37-01 
7. oc 
6. gE 

97 
95 

* 93 
91 

* 9c 
.8E 

36.87 
.85 
* 84 
.P2 
.8I  

3 6 . 8 ~  
78 

* 77 
* 75 
' 74 

36.72 
- 7 1  
* 69 
.6a 
.66 

36.65 
* 64 
.62 
.61 
' 59 

36.58 
* 56 
* 55 - 53 
- 5 2  

36.50 
* 49 
.48 
* 46 
* 45 

56.43 

36.94 

- 

31' 

- 

55.95 
* 93 
.91 
.88 
.86 

55.84 
.82 
.80 
* 78 
75 

55.73 
. 7 I  
* 69 
.67 
65 

55.63 

e58 
-56  
a54 

55 .52  
* 50 
* 47 
45 

3 43 
55.41 

,39 
* 37 
.34 
32 

55.30 
.28 
.26 
* 24 

55 .  I9 
* 17 
. I5 
. I3 

55.08 

.60 

.21  

. I1  

.06 

.04 

5 . 0 0  
54- 97 

* 95 
93 - 91 

* 89 

s4.87 
* 85 
.82 
.So 
78 

i4.76 
* 74 
* 71 
* 69 
67 

i4.65 

. 0 2  

- 

74.60 
* 57 
54 
5' 

* 49 

.43 
40 
37 

.34 

74.3' 
.28 
* 25 
* 23 

74-17 
* 14 

.08 
* 05 

74.02 
3.99 

97 
* 94 
* 9' 

74.46 

.20 

. I 1  

73.88 
.85 
.82 
79 

* 76 

73.73 
* 70 
.68 
.65 
.62 

73.59 
-56  
* 53 
50 

-48 

73.45 
.42 
* 39 
* 36 
33 

1'3.30 
* 27 
* 24 

* 19 
.21  

73.16 
. I3 

f 07 
04 

73.01 
2.98 

95 
92 

.89 
72.86 

. IO 

Latitude 53O to 54O-Arcs of the parallel in meters. 

51' . 

93.25 

. I8 
14 

93.07 
* 03 

3. - 
2.96 

93 

* 21 

. I1  

92.89 
* 85 
* 82 
* 78 
* 75 

92.71 
* 67 
* 64 
.60 
57 

92.53 
* 49 
.46 
.42 
.39 

92.35 
3' 

.28 
24 

.21  

92.17 
* 13 

.06 
2.03 

91.99 
* 95 
* 92 
* 88 
* 85 

91.81 
* 77 
74 
70 

.66 

91.63 
59 

* 55 
51  

* 48 

91.44 
40 

' 37 
f 33 
* 30 

91.26 

- 19 
. I 5  

91.08 

. I O  

.22  

.I2 

6" 

111.90 
.86 
. S I  
* 77 
.73 

111.68 
64 

.60 
* 5 5  
-51  

111.47 
* 42 

* 34 
* 29 

III .  25 

17 

.08 

111.04 
0.99 

* 95 
* 9' 
.86 

110.82 
e 7 8  
73 
69 - 65 

I IO. 60 
.56 
' 52 
47 

* 43 
110.39 

* 34 
* 30 
* 25 

I IO. 17 

.08 
IO. 04 
09.99 

109.95 
* 91 
-86 
.82 
* 78 

109.73 
69 

* 65 
.60 
* 56 

109.51 
* 47 
43 

* 38 - 34 
rog. 30 

.38 

.21 

. I 2  

.21 

. I 2  

130.55 
. 5 0  
* 45 
.40 
35 

130.30 
* 25 

* '5 

130.05 
30.00 
29.95 

* 90 
* 85 

129.79 
' 74 
* 69 
* 64 
' 59 

129.54 
* 49 
.44 
.39 
* 34 

I 29.29 
' 24 
* '9 
* I4 
e09 

I 29.04 
8.99 

* 94 
* 89 
* 84 

128.78 
.73 
.68 
* 63 
-58 

128.53 
.48 
* 43 
* 38 
.33 

128.28 

17 

* 07 

128.02 
7.97 

92 
* 87 
.82 

127.76 
71 

.66 

.61 

.56 
127.51 

.20 

. I O  

9 22 

* I 2  

, S/' 

149. 20 
.I4 
.08 

9.03 
8.97 

148.91 
.85 
.80 
* 74 
.68 

148.62 
* 57 
-51  
a45 
* 39 

148.34 
.28 

.16 

148.05 
7.99 

* 93 
* 87 
.82 

147.76 
* 70 
.64 
* 59 
.53 

147.47 
e41 
.35 
* 30 
.24 

147. I8 . I2 

. 2 2  

. IO 

.06 
7.01 
6.95 

146.89 
83 

* 77 
72 

.66 
146.60 

-54 
* 48 
-43  
* 37 

146.31 
.25 

I9 
* I4 
.08 

146.02 
5-  96 

* 90 - 85 
79 

145.73 

9" 

167.85 
.79 
72 

.66 
* 59 

167.53 
.46 
.40 
* 33 
* 27 

167.20 
. I4 
.or 

7.01 
6.94 

166.88 
I81 
.75 
.68 
. 6 i  

166.55 
* 49 
.42 

* 29 
166.23 

.16 

6.03 
5.97 

165. go 
.84 
* 77 
* 71 
.64 

165.58 
51 
45 

* 38 
* 32 

165.25 
* '9 . I 2  

5.06 
4.99 

164.93 
.86 
.80 
73 

* 67 

164.60 
53 

* 47 
.40 
' 34 

164.27 

' I4 
* 07 

4.01 
163- 94 

* 36 

. IO 

.21 

1' 

1119.0 
8.6 
8. I 
7. 7 
7. 3 

1116.8 
6.4 
6. o 
5 . 5  
5. I 

1114.7 
4. 2 

3.4 
2.9 

1112.5 

1.7 

0.8 

3.8 

2.  I 

I. 2 

1110.4 
09.9 
9.5 
9. I 
8.6 

1108.2 
7.8 
7.3 
6.9 
6.5 

1106.0 
5.6 
5 . 2  
4.7 
4.3 

I 103. g 
3 .4  
3.0 
2.5 

1101.7 

0.8 
100.4 
099.9 

1099.5 
9. 1 
8.6 
8.2 
7.8 

'097.3 
6.9 
6.5 
6.0 
5.6 

1095. I 
4.7 
4.3 
3.8 
3.4 

1093. o 

2. I 

I. 2 

2' 

2238. o 
7. I 
6.3 
5.4 
4.6 

2233.7 
2.8 
2.0 
I. I 

30.2 

2229.4 
8.5 
7.6 
6.8 
5.9 

2225. o 
4. I 
3.3 
2.4 
I. 6 

2220.7 
19.8 
9.0 
8. I 
7. 3 

2216.4 
5.5 
4.6 
3.8 
2.9 

2212.0 
1.2 

' 10.3 
09.4 
8.6 

2207.7 
6. 8 
6. o 
5. I 
4.3 

2203.4 
2.5 
1.6 

200.8 
199.9 

8. I 
7.3 
6.4 
5 .  

2194.7 
3 . 8  
2.9 

2199.0 

2. I 
I. 2 

2190.3 
89.4 

8 . 5  
7. 7 
6.8 

2185. g 

3' 

3357.0 
5.  7 
4 .4  
3. I 
I. 8 

3350.5 
49.2 

7.9 
6.6 
5 .3  

3344.0 
2.7 
I .  4 

40. I 
38.8 

3337.5 
6.2 
5.0 
3.7 
2.4 

3331. I 
29.8 

8 .5  
7. 2 
5.9 

3324.6 
3.3 

20. 7 
'9.4 

3318. I 
6.8 
5.5 
4.2 
2.9 

3311.6 

2.0 

IO. 2 
08. g 

7.6 
6.3 

3305.0 
3. 7 
2.4 

301. I 
299.8 

3298.5 
7. 2 
5.9 
4 .6  
3.3 

90.7 
89.4 
8. I 
6.7 

3285.4 
4. I 
2.8 
1.5 

80. 2 

3278.9 

3292.0 

-- 

4' 

4476.0 
4.2 
2.5 

70.8 
69. I 

4467.3 
5.6 
3.9 

60.4 

4458.7 
7.0 
5.2 
3.5 
I. 8 

4450. I 
48.3 

6.6 
4.9 
3. 1 

4441.4 
39.7 
8.0 
6. 2 
4.5 

4432.8 
31.0 
29.3 
7.6 
5.8 

2 . 2  

4424.1 
2. 3 

20.6 
18. g 
7. I 

4415.4 
3. 7 
1.9 

08.5 

4406.7 
5.0 
3. 2 

401.5 
399.8 

4398.0 
6.3 
4. 5 
2.8 

IO. 2 

I. I 

4389.3 
7.6 
5.8 
4.1 
2.3 

4380.6 
78.8 

7 .1  
5.4 
3.6 

4371.9 

3' 

5595.0 
2. 8 

go. G 
S8.5 
6.3 

5584.2 
82.0 
79.9 

7.7 
5 . 5  

5573.4 
71.2 
69. I 
6.9 
4. 7 

5562.6 
60.4 

6. I 
3.9 

58.3 

555I. 8 
49.6 
7.4 
5.3 
3. I 

5540. s 
38.8 
6.6 
4.4 
2.3 

5530.1 
27. s 
5. E 
3.6 

21.4 

5519.3 
7. I 
4. 5 
2 .  7 

IO. 6 

5508.4 
6.2 
4. c 

501.5 
499.7 

5497.5 
5.2 
3.2 

91. c 
88. E 

5486. t 
4.5 
2. 3 

80. I 
77. s 

5475.7 
3. 

71.4 
69.2 

7. c 
5464. 8 



UNITED STATEB COAST AND GEODETIC SUliVEY. 

Lat. 

O I  

53 00 
I 
2 
3 
4 

53 05 
6 
7 
8 
9 

53 10 

I3 
I4 

53 '5 
16 
I7 
I8  
'9 

53 20 

I1 
I 2  

21 
22 
23 
24 

53 25 
26 
27 
28 
29 

53 3 0  
31 
32 
33 
34 

53 35 
36 
37 
38 
39 

53 40 
41 
42 
43 
44 

53 45 
46 
47 
48 
49 

53 50 
51 
52 
53 
54 

53 55 
56 
57 
58 
59 

53 60 
.- - 

Meters. 
30.913 

3 
3 
3 
3 

30.9'4 
4 
4 
4 
4 

30.9'4 
4 
4 
4 
4 

30.914 
4 
5 
5 
5 

30.915 
5 
5 
5 
5 

30.9'5 
5 
5 
6 
6 

30.916 
6 
6 
6 
6 

30.916 
6 
6 
6 
7 

30.9'7 
7 
7 
7 
7 

30.917 
7 
7 
7 
7 

30.917 

8 
8 
8 

30.g18 
8 
8 
8 
8 

30.g18 

a 

Latitude 53O to 54°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

3z 
P 
9 

40 
I 
2 

3 
4 

4i 
7 
8 
9 

5 0  

3 
4 

I 
2 

2 
7 
8 
9 
60 

Mefers. 

30.92 
61.83 
92.75 

123.66 
154.58 
185.49 
216.41 
247.33 
278.24 

340.07 
370.99 
401. go 

309.16 

432.82 
463.74 
494.65 
525.57 
556.48 
587.40 

649.23 

741.98 
772.89 
803.81 
834.72 
865.64 
896.56 

927.47 
958.39 
989.30 

I 051.13 
r 082.05 
I 112.97 

I 205.71 

I 236.63 
1267.54 
I 298.46 
1 329.38 
I 360. 29 

I 422.12 
I 453.04 
I 483.95 
1 514.87 

I 545.79 
I 576.70 
I 607.62 
I 638.53 
I 669.45 
I 700.36 

I 762.2; 
1 793.11 
I 824.03 
1 854.94 

618.31 

680.15 
711.06 

I 020.22 

I 143.88 
I 174.80 

I 391.21 

1731.28 

Yalue of 11 

Mefers. 
1854.78 

-79  
.80 
.80 
.81 

1854.81 
.82 
.82 
-83  
* 83 

1854.84 
84 

.85 
f 85 

a87 
* 87 

.89 

.86 
1854.86 

.88 

1854.94 
* 95 
95 

.96 
* 96 

1854.97 - 97 
* 98 
99 

4.99 

1855.00 
.00 
. 01 . 01 
I 02 

1855.02 - 03 - 03 
.04 
* 04 

1855.05 
*OS 
.06 
.06 
307 

1855.07 
.08 
.08 
* 09 

1855. IO 
. IO 

iunis of minutes for middlc 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

42 
7 
8 
9 

50 

3 
4 

I 
2 

3 
7 
8 
9 

60 
- 

~- 
Meters. 

1854.8 
3 709.6 
5 564.4 
7 419.2 
9 274.0 

I 1  128.8 
12 983.6 
I4 838.5 
16 693.3 

I 8  548. I 

22 257.8 
24 112.7 
25 967.5 
27 822.4 
29 677.2 
3' 532. I 
33 387.0 
35 241.9 

37 096.8 
38 951.7 
40 806.6 
42 661.5 
44 516.4 
46 371.3 
48 226.2 
50 081. I 
51 936. I 
53 791.0 

55 645.9 
57 5". 9 
59 355.8 
61 210.8 
63 065.8 
64 920.7 
66 775.7 

70 48s. 6 
72 340.6 

74 195.6 

77 90s. 6 
79 760.6 

83 470.7 
85 325.7 
87 180.7 
89 035.8 
go 8go.8 

- 92 745.8 
94 600.9 
96 455.9 
98 311.0 

100 166. I 

103 876.2 
105 731.3 
107 586.4 
109 441.5 
111 296.6 

20 403.0 

68 630.7 

76 050.6 

81 615.7 

IO2 021. I 

- 
Latitude ~3~-Co-ordinates of curvature. 

Longi tnde. 

O I  

0 1  
2 
3 
4 

0 5  
G 
7 
8 
9 

0 I O  

'5 
20 

25 
30 

0 35 
40 
45 . 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

IO 

20 

2 0 0  

I O  00 
I 1  00 
I2 00 

'3 00 
14 
'5 00 
16 00 
'7 00 
I 8  00 

'9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 

30 00 
20 00 

x .  

dilptrrs. 

I 1 I g . o  
2 238.0 
3 357.0 
4 476.0 
5 595.0 
6 714. o 
7 832.9 
8 951.9 

IO 070. g 

I1 189.9 
16 784.9 
22 379.8 
27 974.7 
33 569.5 
39 164.3 
44 759. I 
50 353.8 
55 948.4 
61 542.9 

67 137.4 
72 731.7 
78 326. o 
83 920.2 
89 514.2 
95 108.2 

100 702. o 

1 x 1  889.2 
117 482.6 

123 075.8 
128 668. g 

201 360 

106 295.7 

134 262 

268 419 

402 335 426 368 

469 232 
536 004 
602 672 

669 224 
735 645 

868 046 
933 999 
999 772 

I 065 350 
I 130721 

801 923 

; ;g;: 
1 325 466 
I 389 882 
I 454 029 
I 5'7 893 
I 581 462 
1 644 724 
I 707 666 
1 770 277 
I 832 544 
1 894 455 
I 955 997 

Y 

Mefers. 

0. 1 

I.  2 
2. I 

0.5  

3.3 
4.7 
6.4 
8.3 

IO. 5 

13. o 
29.2 
52 .0  
81.2 

117.0 
159.2 
208.0 
263.2 
325.0 
393.2 

467.9 
549.2 
636.9 
731.1 
831.8 
939. I 

1052.8  

I 299.7 
I 432.9 

I 572.6 

I 872 
4 2x1 

I 173.0 

1718.9 

7 485 
11 693 
16 835 
22 9x0 
29 916 
37 852 

46 7x7 
56 508 
67 224 
78 863 
91 422 

104 900 
1x9 293 
I34 598 
150 813 
167 935 

185 960 
204 SS5 
224 706 
245 418 
267 019 
289 504 
312 869 
337 109 
362 219 
388 194 
415 030 
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4 
! I  0: 

f 

i 
5 

5 1  I C  

1: 
I4 

1 1  
I: 

I 

- 
1 

1Z 
15 

54 ZC 

23 
24 

54 25 
26 
27 
28 
29 

54 30 
3' 
32 
33 
34 

54 35 
36 
37 
38 
39 

21 
2 2  

IS. 1 2  
.21 
, 2 0  
. I9 
. 19 

18.1; 

. '7 . 16 

.16 
* 15 

18.14 
. I 4  
* '3 
. I 2  
. I1  

18. I O  

* 09 
.08 
.05 

18.07 
.06 
.06 
.05 
.04 

18.03 
* 03 

. IO 

.03 

. O I  

.03 

18.00 
7. 99 

.98 
* 98 
.97 

17.96 
* 95 
. 9 5  
.94 
.93 

17.32 
.92 
.91 
' 30 
.89 

17.89 
.S8 
.87 
.S6 
.86 

17.85 
' 84 
.84 
* 83 
.82 

7.81 
.81 
* 80 
.79 
.78 

7.78 

36.4: 
.4: 
* 4( 
. 31 
.3: 

' 31 
* 3: . 3: 
. 3c 

36. 2! 
. 2; 
.2( 

.2: 

36. 21 

. II 

. I; 

. It 

36. 11 . 1: 

.os 

36.0; . 05 
. 0 4  

6.01 

35.95 
* 9E 
.9t 
* 95 
.94 

35.92 
91 

.8E 

.8 t  

36.3' 

. 2r 

. 2( 

. I1 . I C  

,os 

35.85 

12 
.8a 
.79 

35.77 
. 7 6  
.74 
73 

. 7 2  

35.70 
* 69 
* 67 
.66 
.64 

35.63 
.61 
.60 
.58 
57 

15.55 
- 

54.65 
. (53 
.61 
.58  
.56 

54.54 
. 5 2  - 50 
* 47 
.45 

54.43 
* 41 
* 39 
.36 
.34 

54.32 - 30 
.28 
f 25 
23 

54.21 
* '9 
* 17 
* I4 

54- 10 
.os 
.06 
* 03 

4.01 

53.99 
* 97 
.95 
.92 
.90 

53.88 . SG 
.84 
.8I  
.79 

53.77 
* 75 
* 73 - 70 
.68 

53.66 
.64 
.62 
59 

* 57 

53.55 
.53 
* 5 1  
.48 
* 46 

i3.44 
.42 
-40 
* 37 
* 35 

i3.33 

. I 2  

- 

72. St 
.8j 
.81 
* 7E 
.75 

72.72 
.65 
.6t  
.6: 
.6; 

72.57 
54 

.51 

.45 
f 46 

72.43 
* 4c 
.37 
34 
31 

72.28 
. 2 5  

. I 9  . IG 
72. '3 

.os 
* 05 

71.99 
* 96 
.93 
a90 
.87 

71.84 
.81 
.78 
75 
73 

71.70 
.67 
a64 
.61 
.58 

71.55 
. 5 2  
* 49 
46 

* 43 

71.40 
37 

* 34 

.22 

. I C  

2.02 

: 3; 
71.25 

' 19 
* 17 
* I4 

71. 11 

.22 

Latitude 54O to 55O-Arcs of &e parallel in meters. 

91.08 
. 0 4  

0.97 
.94 

90.9c 
.86 
* 83 
* 79 
.76 

90.72 
.68 
.65 
.61 
157 

90.54 
50 

146 
* 42 
a39 

90.35 
.3I  
.28 
* 24 

90.17 
13 

, I O  
.06 

90.03 

89.99 
.95 
-91 
.88 -. 84 

89.80 
* 77 
.73 
69 

.66 

I.  01 

.21 

89.62 
* 58 
* 54 
* 51 
* 47 

89.43 
* 40 
* 36 
132 
* 29 

89.25 
. 2 1  . I8 

I4 . IO 

89.07 
9.03 
8.99 
-95 
* 92 

88.88 

109.30 
25 

.21 
* 17 
* I2 

109.08 
9.03 
8.99 

* 95 
* 90 

108.86 
.82 
.77 
73 

.68 
108.64 

.60 
' 55 
m . 5 1  
* 47 

108.42 
* 38 
33 

* 29 
* 25 

108.20 
. r 6  

* 07 
8.03 

107.98 
* 94 
89 
85 . SI 

107: 76 
* 72 
* 67 
* 63 
59 

107.54 
.50 
45 

.41 

.37 
107.32 

.28 
* 23 
'9 

. I 5  

107. IO 
.06 

7.01 
6.97 

93 
106.88 

.84 
* 79 
* 75 
* 7 0  

ro6.66 

. I1  

127.51 
* 4f 
-4 '  
3c 
31 

127. 2: 

. 15 

. 0: 
127. oc 

6.95 
.9' . 8, 
.a; 

126. 74 
.65 
* 64 
' 55 
. 5 4  

126.45 
44 

. 35 

. 34 
* 25 

126.22 . It  
* ' 3  . oE 

6.03 

125.98 
* 93 
.88 
' 83 
.78 

125.72 
* 67 
.62 
* 57 
* 52 

125.47 

* 36 

125.21 
.16 

05 
5 . 0 0  

124.95 
* 90 
.85 
.so 
75 

124.69 
.64 
3 59 
* 54 
* 49 

124.44 

. 2c 

. IC 

* 42 

: 2: 

. I1  

145.73 
* 67 
.61 
.55 

5c 
'45.44 

* 38 - 32 . 26 . 2c 

145.15 
.os 

5.03 
4.97 

.9I  
144.85 

.8c 
* 74 
.6E 
.62 

.39 
* 33 

144.27 

. I 5  
09 

4.04 

.21 

143.98 
.92 
.8G 
.so 
.74 

143.68 
* 63 
.57 
* 51 
* 45 

143.39 
.33 
; 27 

. 16 
r43. I O  

3.04 

* 92 
.86 

r42. 80 
* 74 
.69 
63 

* 57 
r42.51 

* 45 
f 39 
.33 
* 27 

[42. 21 

.21 

2.98 

- 

9" 

I 

163.94 
.88 
.81 
' 75 
.68 

163.61 
. 5 5  
* 48 
.42 
* 35 

163.29 

. 16 
' 09 

3.03 
162.9G 

* 89 
3 83 '. 76 
* 70 

162.63 
* 56 
. 5 0  
.43 
* 37 

162.30 
' 33 
* I7  

2.04 

r61.97 
.9I  
* 84 
* 78 
e71 

161.65 
58 
51 

* 45 
* 38 

r61.32 
* 25 
* I 8  

I. 05 
99 

* 92 
* 85 
78 

.72 

160.65 
- 5 8  
* 52  
* 45 
.39 

160.32 
.25 
* '9 

60.06 
59.99 

.22 

. IO 

. I 2  

. I 2  

1 

1093.0 

2. I 

I. 2 

2 . 5  

1.7 

1ogo.8 
90.3 
89.9 
9.5 
9.0 

1088.6 
8. 2 
7.7 
7.3 
6.8 

1086.4 
6. o 
5 . 5  
5, J 

4.7 

1084.2 
3.8 
3.3 
2. 9 
2. 5 

1082.0 
I. 6 

0.7 
80.3 

I. I 

1079.8 
9.4 

8. I 
1077.6 

7. 2 
6.7 
6.3 
5.9 

1075.4 
5- 0 
4.5 
4. I 
3.7 

2.8 
2.3 
I *  9 
I. 5 

1071.0 
0.6 

70. I 
69.7 
9.3 

1068.8 
. 8.4 
7.9 
7.5 
7.0 

1066.6 

8.9 
8.5 

1073.2 

2185.9 
5 .0  
4.2 
3.3 
2.5 

2181.6 
80. 7 
79.8 
9.0 
8. I 

21 77.2 
6.3 
5.4 
4.6 
3.7 

2172.8 
1.9 

70.2 
69.3 

2168.4 
7.5 
6.7 
5.8 
4.9 

2164.0 
3. I 
2. 3 
1.4 

60.6 

2159.7 
8.8 
7.9 
7 . 0  
6.2 

2'55.3 
4.4 
3.5 
2.6 
I. 8 

2150. g 
50. o 
49. I 
8.2 
7.4 

2146.5 
5.6 
4.7 
3.8 
2.9 

2142. o 

40.3 
39.4 

I. 0 

I. I 

8.5 

6.7 
5 . 8  
5 . 0  
4.1 

2137.6 

2133.2 

3278.9 
7- 6 
6.3 
5 . 0  
3.7 

3272.3 
71.0 
69.1 
8.4 
7.1 

3265.8 
4.5 
3.2 
I. 8 

60.5 

3259.2 
7.9 
6.6 
5.3 
4.0 

3252.7 
1.3 

50. o 
48. 7 

7.4 
3246. I 

4.8 
3.4 

40.8 

3239.5 
8. 2 
6.8 
5.5 
4.2 

3232.9 
I. 6 

30. 2 
28. g 
7.6 

3226.3 
5 . 0  
3.6 
2.3 

3219.7 
8.4 
7 . 0  
5.7 
4.4 

2. I 

21.0 

3213. I 
1.7 

IO. 4 
09. I 

7.8 
3206.4 

5. I 
3.8 
2.5 

3199.8 
201. I 

4371.9 
70. I 
68.4 
6.6 
4.9 

4363. I 
61.4 
59.6 
7.9 
6. I 

4354.4 
2.6 

50.9 
49. 1 

7.4 
4345.6 

3.9 

40.4 
38.6 

4336.9 
5.1 
3.4 

31.6 

2. I 

29.8 
4328. I 

6.3 
4.6 
2.8 

21. I 

4319.3 
7.6 
5.8 
4.0 
2.3 

4310.5 
08.8 

7 . 0  
. 5.2 

3.5 

4301.7 
300.0 
298.2 

6.4 
4.7 

4292.9 
91. I 
89.4 
7.6 
5.9 

4284.1 
2.3 

80.6 
78.8 
7.0 

4275.3 
3.5 
I. 7 

70. o 
68.2 

4266.4 

5464.8 
2' 7 

60.5 
58.3 
6. I 

5453.9 
51.7 
49.5 

7.4 
5 . 2  

5443.0 
40.8 
38.6 
6.4 
4.2 

5432.0 
29.8 
7.7 
5 . 5  
3.3 

5421. I 
18. 9 
6.7 
4.5 
2.3 

07.9 
5 -  7 
3. 5 

401.3 

5399. I 
6.9 
4.7 
2 .5  

90.3 
5388. I 

5 . 9  
3.7 

81.5 
79.4 

5377.2 
4.9 
2.7 

70. 5 
68.3 

5366. I 
3.9 

61. 7 
59.5 
7.3 

5355.1 
2.9 

50.7 
48.5 

6.3 

5410. I 

5344.1 
41.9 
39.7 
7.4 
5. 2 

5333.0 
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Lat. 

O I  

54 00 
I 
2 

3 
4 

54 05 
6 
7 
8 
9 

54 10 
I 1  
I 2  
I3 
14 

54 ;; 
I7  
I8 
'9 

54 20 
21 
22 
23 
24 

54 25 
26 
27 
28 

29 

54 30 
31 
32 
33 
34 

54 35 
36 
37 
38 
39 

54 40 
41 
42 
43 
44 

54 45 
46 
47 
48 
49 

54 50 
5 '  
5 2  
53 
54 

54 55  
56 
57 
58 
59 

54 60 
- -_ 

'alue of I// 

Meters. 
30.918 

8 
9 
9 
9' 

30.919 
9 
9 
9 
9 

30.919 
9 
9 

19 

30.920 
20 

0 
0 
0 
0 

30.920 
0 
0 
0 
0 

30.921 
I 
I 
I 
I 

30.921 
I 
I 
I 
I 

30.921 
I 
2 
2 
2 

30.922 
2 
2 
2 
2 

30.922 

. 3  
3 

30.923 
3 
3 
3 
3 

30.923 
3 
3 
3 
3 

30.924 

2 
2 

Latitude 54O to 55O-Meridional arcs. 

___ 

I /  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

32 
7 
8 
9 

40 
I 
2 
3 
4 

4i 
!3 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 
- 

Meters. 

30.92 
61.84 
92.76 

123.68 

185. 53 
216.45 
247.37 
278.29 

340. '3 
371.05 
401.97 
432.89 
463.81 

556.58 
587.50 

618.42 
649.34 
680.26 
711.18 
742. I O  

773.02 
803.94 
834.87 
865.79 
896.7 I 

927.63 
958.55 
989.47 

154.60 

309. 21 

494.74 
525.66 

I 020.39 

I 082.23 
I 113.15 
I IM.08 

I 205.92 

I 236.84 
I 267.76 
I 298.68 
I 329.60 
I 360.52 
1,391.44 
I 422.36 
1 453.28 
I 484.21 
1 515.13 

I 546.05 
1576.97 
I 607.89 
I 638.81 
1 669.73 
I 700.65 
1 731.57 
1 762.49 
1 793.42 
1824.34 
I 855.26 

I 051.31 

I 175.00 

Afifers. 
1855. IO . I1 . I1  . I2 . I 2  

1855. '3 - '3 
* I4 
* I4 
* '5 

1855. ;2 
.16 

I7  
* 17 

1855.18 . I8 
* I9 
* 19 

1855.21 

.20 

. 2 1  
* 22 
.22 
* 23 

1855.23 
24 

* 24 
. 25  

' _  a25 

1855.26 
.26 

r .27  
* 27 
.28 

1855.28 
* 29 
29 

* 30 
* 30 

1855.3' - 31 
' 32 
.32 
' 33 

1855.34 - 34 
* 35 
* 35 
' 36 

1855.36 
* 37 
* 37 
.38 

' . 3 8  

1855.39 
* 39 - 40 
* 40 
41 

1855.41 

unis of minutes for middle 
latitude. 

- 
I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 s 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

4i 
E .  
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 
60 
- 

A f i t e n .  

I 855. I 
3 710.2 
5 565.3 
7 420.4 
9 275.6 

12 985.8 
14 841.0 
I O  696. I 

20 406.4 
22 261.6 
24 116.7 
25 971.9 
27 827. I 
29 682.3 
31 537.4 
33 392.6 
35 247.8 

37 103.0 
38 958.2 
40 813.5 
42 668.7 
44 523.9 
46 379.1 
48 234.4 

5' 944.8 
53 800. I 

55 655.3 
57 5'0.6 
59 365.9 

63 076.4 
64 931.7 
66 787. o 
68 642.3 
70 497.6 
72 352.9 

74 208.2 
76 063.5 
77 918.8 
79 774.1 
81 629.5 
83 484.8 
85 340.1 
87 195.5 
89 050.8 
90 906.2 

I1 130.7 

18 5 5 1 . 2  

50 089.6 

61 221.2 

92 761.5 
94 616.9 
96 472.3 
98 327.6 

100 183.0 
102 038.4 
103 893.8 
I05 749.2 
107 604.6 
109 460. o 
I11 315.4 

Latitude 54°-Co-ordinates of curvature. 

,ongitude. 

O I  

0 1  
2 
3 
4 

0 5  
6 
7 x 
9 

'5 

25 
30 

0 35 
40 
45 
50 
5 5  

05 

'5 

1 25 
30 
35 
40 
45 

1 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

1 0  

20 

2 0 0  

IO 00 
I 1  00 
I2 00 
'3 00 
I4 00 

I5 w 
16 00 
I7 00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 
26 00 
27 00 
28 00 
29 00 
30 

s 

Afeters. 

1093.0 
2 185.9 
3 278.9 
4 371.9 
5 464.8 
6 557.8 
7 650.8 
8 743.7 
9 836.7 

10 929.7 
16 394.5 
21 859.3 
27 324.0 
32 788.8 
38 253.4 
43 718.0 
49 182.6 
54 60 647.1 111.5 

65 575.9 
71 040. I 
76 504.3 
81 968.3 
87 432.3 
92 896. I 
98 359.8 

103 823.3 
109 2S6.7 
I 14 750. o 

120 213. I 
125 676. o 
131 I39 
196 675 
262 173 
327 618 
392 998 
458 300 
523 510 
588 616 

653 604 
718 462 
783 I77 
847 736 
912 125 

976 333 
I 040 347 
I 104 152 
1 167 738 
I 231 091 

1 294 198 
1 357 048 
1 419 627 
I 481 922 
1 543 923 
I 605 615 
I 666 988 
I 728 028 
I 1 788 849 062 723 

1 909 033 

-- 
Y 

-- 
Afiv'ers. 

0. I 

I. 2 
0 . 5  

2. I 

3.2 
4.6 
6.3 
8.2 

IO. 4 

12.9 
28.9 
51.4 
80.4 

115.7 
157.5 
205.8 
260.4 
321.5 
389.0 

463.0 
543.4 
6;o. 2 
723.4 
823. I 

929.1 
I 041.7 
I 160.6 
I 286.0 

I 556.0 
1 700.7 
I 852 
4 166 
7 406 

11 570 
16 657 
22 668 
29 599 
37 451 

46 221 

1417.8 

22 $ 
78 024 
90 449 

103 782 
I 18 020 
1-33 161 
149 200 
166 136 

183 965 
202 683 
222 287 
242 772 
264 I35 
286 371 
309 476 
333 445 
358 274 
383 957 
410 490 

18'76GN0. 6-16 
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___.__ - 

Lat. 

+- 

O I  

. 55 
I 
2 
3 
4 

55 og 

7 
8 
9 

5 5  10 

13 
14 

I 1  
I2 

55 ;g 
17 
I8 
19 

55 20 

23 
24 

55 25 
26 
27 
28 
29 

55 30 
31 
32 
33 
34 

55 35 
36 
37 
38 
39 

55 40 
41 
42 
43 
44 

55 45 
46 
47 
48 
49 

55 50 
5 '  
52 
53 
54 

55 55 
56 

59 
55 60 

21 
22 

;i 

106.66 
.62 

:;:: 
.48 

106.44 
.40 
.35 
.31 
.26 

106.22 
. I 7  
.13 
.08 
.04 

106.00 
5.95 
.gx 
.86 
.82 

1'' 

124.44 
.39 

2: 
.23 

124.18 
.13 
.08 

4.02 
3.97 

123.92 
.87 
.82 
.76 
.71  

123.66 
-61 
.56 
. 5 0  
.45 

I 3'' 

.69 

.64 

.60 

105.55 
. 5 I  
.46 
.42 
a37 

105.33 
.2g 
.24 

. 15 
105. 11 

.06 
5.02 
4.97 
.93 

104.89 
.84 
.80 
.75 
.71 

104.66 
.62 
.57 
-53  
.48 

104.44 
.39 
'35 
.30 
.26 

.20 

35.55 53.33 
.54 I e31 

.30 

.25 

123.14 
.og 

3.04 
2.99 
e94 

122.89 
.84 

, .79 
.73 
.68 

122.63 
.58  
e53 
e47 
-42 

122.37 
.32 
.27 
. 2 1  
. r G  

122. I I  
.o6 

1:95 
.go 

121.85 
.80 
-74 
.69 
.64 

.20 

2.01 

35.48 53.22 
.47 .20 
.45 . I8  
.44 * I 5  
.42 .13 

35.41 53.11 
.39 eo9 
.38 .07 
.36 .04 
.35 .02 

35.33 53.00 
' .32 2.98 

-30  -95 
.29 e93 
.27 .g1 

35.26 52.89 
.24 .87 
.23 .84 
. 21  .82 
.20 .80 

35. I8  52.78 
. I 7  .75 
- 1 5  *73 
.14 .71 
.IZ .69 

35.11 52.67 
. I O  .64 
.08 .62 
.07 .60 
.os .58 

4.99 ' a49 
.g8 .46 

34.96 52.44 
.95 e42 
.93 .40 
.g2 .38 
.go e35 

34.89 52.33 
.87 .31 
.86 .zg 
.84 .26 

34.81 52 .22  
.80 .20 
.78 . I8  
.77 .I5 
- 7 5  * I 3  

34.74 52.11 
.72  .og 
.71 .06 
.69 .04 
.68 .02 

34.66 52 .00  

.83 .24 

4" 

71. I I  
.08 
.05 

0.99 
70.96 - 93 

* 90 
.87 
* 84 

70.81 
* 78 
* 75 
* 72 
* 69 

70.66 
* 63 
.60 
58 
55 

70.52 
49 

.46 
* 43 
.40 

70.37 
* 34 
.3' 
.28 
* 25 

70.22 
* 19 . 16 
* 13 

70.07 
* 04 

70.01 
69.98 

* 95 

69.92 
* 89 
.86 
83 
.80 

69.77 
74 

- 7 1  
* 69 
.66 

69.63 
.60 
* 57 
.54 

51  

69.48 
* 46 
f 42 
* 39 

I .  0 2  

. IO 

36 
69.33 
-- 

Latitude 55" to 56O-Arcs of the parallel in meters. 

5'' 

88.88 
.a4 
. 8 I  
-77 
* 74 

88.70 
.66 
' 63 
59 
56 

88.52 
.48 
* 45 
.4' 
37 

88.33 
* 30 
.26 

* 19 

88.15 

.08 
04 

8.00 

87.97 
.93 
.89 
* 85 
.82 

87.78 
74 

* 70 
.,67 
63 

87.59 
55 

* 51  
.48 
.44 

87.40 
36 

.33 
* 29 
* 25 

87.21 . I8  
14 

so7 

87.03 
6.99 

* 96 

.22 

. I 1  

.IO 

* 92 
.88 

86.85 
. 8 I  
.77 
73 

* 70 
86.66 

-I- 

104.22 
* 17 
* 13 
.08 

4.04 
103.99 

121.58 
* 53 
* 48 
* 43 
* 37 

121.32 
I 

142.21 
.16 

2.04 
I. 98 

141.92 
.86 
.80 
.74 
.68 

141.62 
.56 
. 5 1  
.45 
39 

141.33 
. 2 7  

* 1.5 
* 09 

141.03 
0.97 

.9' - 85 

.80 
140.74 

.68 

.62 

.56 
+ 50  

140.44 
* 38 
.32 
.26 

140.14 
.08 

40.02 
39.97 - 91 

139.85 
* 79 
* 73 
* 67 
.GI 

139.55 
* 49 
* 43 
37 
31 

139.25 
* '9 
* 13 
* 07 

9.01 

138.95 
* 89 
83 
77 

* 72 
13s. 66 

. 10 

.2I 

.20 

159.99 
.92 
.86 
.79 
.73 

159.66 
.59 
.53 
.46 
.40 

'59.33 
.26 

* '3 
.06 

'59. 00 
8.93 
.86 
* 79 
73 

158.66 
* 59 
* 53 
46 

* 40 
158.33 

.26 

13 
.06 

158.00 
7.93 
. .86 
.80 
* 73 

1 9 . 6 6  
.60 
.53 
.46 
40 

157.33 
.26 

* 13 
.06 

'57. 00 
6.93 
.86 
* 79 
* 73 

156.66 
-59 
' 53 
* 46 
.39 

156.33 
.26 
* 19 

6.06 
I55.99 

.20 

.20 

.20 

. I2 

1066.6 
6. 2 
5.7 
5.3 
4.8 

1064.4 
4.0 
3. 5 
3. 1 
2.6 

1062.2 
1.7 
1.3 
0.8 
0 . 4  

1060. o 
59.5 
9. I 
8. 6 
8. 2 

1057.7 
7.3 
6.9 
6.4 
6.0 

1055- 5 
5. I 
4.6 
4.2 
3.7 

1053.3 
2.9 
2.4 

1.5 

105'. I 
0.6 
50.2 
49. 7 
9.3 

1048. g 
8.4 
8.0 
7.5 
7. I 

1046.6 
6.2 
5.7 
5.3 
4.8 

1044.4 
3.9 
3.5 
3.0 
2.6 

1042.2 
1.7 
1.3 
0.8 

40.4 
1039.9 

2.0 

2133. 2 
2.3 
1.4 

30.6 
29.7 

2128.8 
7.9 
7 . 0  
6.2 
5.3 

2124.4 
3.5 
2.6 
I .  7 

20.8 

9.0 
8. I 
7.3 
6.4 

2115.5 
4.6 
3. 7 
2.8 
1.9 

21 19.9 

2111.0 
IO. I 
09.2 
8.4 
7 .5  

2106.6 
5. 7 
4.8 
3.9 
3.0 

2102. I 
1 .2  

100.3 
099.5 

8.6 

2097.7 
6.8 
5.9 
5.0 
4. I 

2093.2 
2.3 
1.4 

go. 6 

2088.8 
7.9 
7.0 
6. I 
5.2 

2084.3 
3.4 
2.5 
1.6 

80.7 
2079.8 

89.7 

3' 

3199.8 
8- 5 
7. 2 
5.8 
4. 5 

3193.2 
1.9 

90.5 
89. 2 
7.9 

3186.5 
5 . 2  
3.9 
2 .5  

81.2 

3179.9 
8 .6  
7.2 
5.9 
4.6 

3173.2 
1.9 

70.6 
69. 2 
7.9 

3166.6 
5 . 2  
3.9 
2.6 

61. 2 

3159.9 
8.6 
7. 2 
5.9 
4.6 

3'53.2 
I *  9 

50.6 
49.2 

. 7.9 

3146.6 
5 . 2  
3.9 
2.5 

41. 2 

3139.9 
8.5 
7.2  
5.8 
4.5 

3'33.2 
I. 8 

30.5 
29. I 
7.8 

3126.5 
5-  1 
3.8 
2.4 

21. I 
3119.8 

4' 

4266.4 
4, 7 
2.9 

61. I 
59.3 

4257.6 
5.8 
4 . 0  
2.3 

50 .5  

4248.7 
6.9 
5 . 2  
3.4 
I. 6 

4239.8 
8. I 
6.3 
4.5 
2.8 

4231.0 
29.2 
7.4 
5.6 
3.9 

4222. I 
20. 3 
18.5 
6.8 
5.0  

11.4 
09.6 
7.9 
6. I 

4204.3 
2 .5  

200.7 
199.0 

7.2 

4195.4 
3.6 
I. 8 

go. 0 
88.3 

4186.5 
4. 7 
2.9 

81. I 
79. 3 

4177.6 
5.8 
4.0 

70.4 
4168.6 

6.8 
5 9 0  
3.2 

61.5 
4159.7 

4213.2 

2. 2 

- 

5' 

5333. c 
30. E 
28.6 
6.4 
4. 2 

19. E 
7.5 
5.3 
3. I 

53x0. s 
08. 7 
6. r 
4. I 

302. c 

7. c 
5.4 
3. : 

900 5 

5288. j 
6.5 
4.: 
82. I 

79.1 
5277. f 

5.4 
3. 2 

70. 5 
68. j 

5266. : 
4. : 

62. 1 

59.8 
7. t 

5255. f 
3. 1 

50.5 
48. i 
6. 

5244. : 
42. c 
39. f 

7. f 
5 . 2  

5233.1 
30. s 
28. t 
6.4 
4.2 

5221.5 

19.7 
7. r 
5 . 2  

3. c 
5210. I 

6. : 
4. 1 

201. I 

5322. C 

5299. 

on. 5 

5199. 
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Lat. 

_-- 
o /  

55 00 
I 
2 

3 
4 

55 02 

7 
8 
9 

55 IO 

I3 
14 

55 '5 
16 
I7 
I8 
I9 

55 20  

23 
24 

I 1  
I 2  

21 
22 

55 ?J 

27 
28 
29 

55 30 
31 
32 
33 
34 

55 35 
36 
37 
38 
39 

55 40 
41 
42 
43 
44 

55 45 
46 
47 
48 
49 

55 50 
51 
52 
53 
54 

55 55 
56 
57 
58 
59 

55 60 

Jalue of I// 

Meters. 
30.924 

4 
4 
4 
4 

30.924 
4 
4 
4 
4 

30.924 
4 
5 
5 
5 

30.925 
5 
5 
5 
5 

30.925 
5 
5 
6 
6 

30.926 
6 
6 
6 
6 

30.926 
6 
6 
6 
6 

30: 927 
7 
7 
7 
7 

30.927 
7 
7 
7 
7 

30.927 
7 
8 
8 
8 

8 
8 
8 
8 

30.928 
8 
8 
9 
9 

30.929 

30. q28 

Latitude 55O to 5G0-Meridional arcs. 

Sums of seconds for middlc 
latitude. 

I /  

I 
2 
3 
4 

5 
7 
8 
9 

10 
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 '  
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

i 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 .  

55 
6 

I 
2 

H 
9 

60 
- 

Meters. 

30.93 
61.85 
92.78 

123.70 
154- 63 
185.56 
216.48 
247.41 
278.34 

309.26 

371. I 1  
340.19 

402.04 
432.97 
463.89 
494.82 
525.74 
556.67 
587.60 

618.52 
649.45 
680.37 
71 I. 30 
742.23 
773.15 
804.08 
835.01 
865.93 
896.86 

927.78 
958.71 
989.64 

I 020.56 
I 051.49 
I 082.41 
1113.34 
I 144.27 
1 175.19 
I 206.12 

I 237.04 
1267.97 
1298.90 

I 360.75 
1329.82 

I 391.68 
I 422.60 
I 453.53 
1 484.45 
I 5'5.38 

1546.3' 
I 577.23 
I 608.16 
I 639.08 
I 670.01 
I 700.94 
I 731.86 
I 762.79 
I 793.72 
I 824.64 
1855.57 

Value of I /  

Mefen. 

* 42 
42 

-43 
* 43 

1855.44 
.44 
.45 
* 45 
3 46 

1855.46 
-47 
* 47 
* 48 
* 49 

1855.49 
50 

* 50 
* 5' 
* 5' 

' .52  

9 53 
* 53 
* 54 

1855.54 
* 55 - 55 
.56 
.56 

1855.57 
* 57 
. 58  
.58 
59 

1855.59 
.60 
.Bo 
.GI  
. G I  

1555.62 
. 62 

1855.41 

1855.52 

* 63 
63 

9 64 
1855.64 

* 65 
* 65 . 66 . 66 

1855.67 
.68 . 68 
* 69 
* 69 

1855.70 
* 70 
* 71 
- 7 1  
* 72 

1855.72 

Sums of minutes for middl 
latitude. 

/ 

I 
2 

3 
4 

5 
7 
8 
9 

10 
I 
2 
3 
4 

2 
7 
8 
9 

2 0  
I 
2 

3 
4 

7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 
3 
4 

42 
7 
8 
9 

50 
I 
2 

3 
4 

b 
9 

Go 

Mefws. 

1855.4 
3 710.8 
5 566.3 
7 421.7 
9 277. I 

11 132.6 
12 988.0 
14 843.5 
16 698. g 

18 554.4 
20 409.9 
22 265.3 
24 120.8 

27 X31.8 
29 687.3 

25 976.3 

31 542.8 
33 398.3 
35 253.8 

37 109.3 
38 964.8 
40 820.4 
42 675.9 
44 531.4 
46 387.0 
48 242.5 
50 098. I 
51 953.6 
53 809.2 

55 664.7 
57 520.3 
59 375.9 

63 087. o 
64 942.6 
66 798.2 
68 653.8 
70 509.4 
72 365.0 

74 220.7 
76 076.3 
77 931.9 
79 787.6 
81 643.2 
83 498.8 
85 354.5 
87 210. I 
89 065.8 
90 921.5 

92 777.1 
94 632.8 
96 488.4 
98 344. I 
I 0 0  199.8 

103 911.2 
105 766. g 
107 622.6 
109 478.3 

61 231.4 

102 055.5 

I11 334.0 

c- 

Latitude 55°-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 

3 
4 

0 5  
G 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

I 25 
30 
35 
40 
45 

f 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

10 

20 

2 0 0  

IO 00 
I 1  00 
I2 00 
I3 00 
I4 00 

I5 00 
16 00 
I7  00 
I8 00 
19 ?o 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

I 066.6 

3 '99.8 
4 266.4 
5 333.0 
6 399. 6 
7 466.2 
8 532.8 
9 599.4 

10,666. I 
15 999. I 

26 665. o 
31 997.9 
37 330.8 
42 663.6 
47 996.4 
53 329.1 
58 661.7 

63 994.2 
69 326.7 
74 659.0 
79 991.3 
85 323.4 
90 655.4 
95 987.3 

106 650.6 
111 982. I 

117 313.3 
122 644.5 
127 975 
191 930 
255 846 
319 710 
383 508 
447 228 
510 856 
574 380 

637 786 

764 I95 

889 980 
952 605 

1 '39 263 

2 133.2 

21 332. I 

IO1 319.0 

701 062 

827 172 

I or5 036 
1 0 7 7  260 

I 201 033 

I 262 555 
I 323 825 
I384821 
I 445 535 
I505 952 
I 56G063 
I 625 853 
I 685 310 
1744423 

- 

Y 

&!fen. 

0. I 

1. I 
2 . 0  

0- 5 

3.2 
4.6 
6.2 
8. I 

IO. 3 

12.7 
28.6 
50.8 
79.4 

114% 4 
155.7 
203.3 
257.3 
317.7 
384.4 

457.5 
536.9 
622.7 
714.8 
813.3 
918. I 

I 029.3 
I 146.8 
I 270.7 
1400.9 

I 537.5 
I 680.5 
I 830 
4 117 
7 3x8 

11 432 
16 459 
22 398 
29 246 
37 004 

45 670 
5 5  240 
65 715 
77 091 
89 366 

102 538 
1x6 604 
131 561 
147 406 
164 I35 

181 747 
200 236 
219 599 
239 832 

282 891 
305 709 
329 379 
353 896 
379 257 
405 454 

260 931 
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Lat. 

O I  

56 0O 
I 
2 
3 
4 

6 
7 
8 
9 

56 IO 

56 05 

I 1  
I 2  
'3 
14 

56 ;; 
17 
I8 
19 

56 2 0  
21 
22 
23 
24 

26 
27 
28 
29 

56 30 
3' 

. 32 
33 
34 

56 35 
36 
37 
38 
39 

56 40 

56 25 

4' 
42 
43 
44 

so 
47 
48 
49 

56 50 
51 
52 
53 
54 

56 55 
56 
57 
58 

56 % 

56 45 

- 

1" 
- 

'7.33 
.32 
' 32 
.3' 
. 3 0  

17.29 
.29 
. 2 8  
* 27 
.26  

17.26 
.25 
* 24 . 2.3 
' 23 

17.22 
. 2 I  
. 2 0  
- 2 0  
* '9 

17.18 
. '7 
. I 7  
.16  
* '5 

'7.14 - 14 
'3 . I 2  

. I2 
17. 11 . ro 

* 09 
* 09 
.08 

17.07 
.06 
f 05 
* 05 
.04 

17-03 
.02 
.02 
.01  

.0O 

17.00 
6.99 

* 98 
* 97 
.96 

16.96 
* 95 
.94 
* 93 
* 93 

16.92 
* 91 - 90 
90 

IO. 88 
* 89 

34.66 
65 

.63 

.62 . 60 
34.59 

.57 
* 56 
* 54 
.53 

34-51 
* 50 
.48 
* 47 
.45 

34.44 
43 

.4I  
f 40 
* 38 

34.37 
* 35 
.34 
* 32 
* 31 

34.29 
.28 
.26 
* 25 
* 23 

34.22 

* '9 - 17 . 16 

34.14 

.20 

. I 2  

.I1 
09 

.08 

34.06 
-05 
eo3 

4.00 

33.99 
* 97 
.96 
94 

.93 

33.9' 
* 90 .a 
87 - 85 

33.84 
.82 
.81 
.79 
* 78 

33.76 

.02 

52.00 
1-97 

* 95 
* 93 
* 91 

51.88 
.86 
84 .s2 

* 79 

51.77 
.75 
73 

* 70 
.68 

51.66 
1 64 
.62 
59 

* 57 

51.55 
* 53 
. so  
.48 
* 46 

51.43 
.4I  
39 

* 37 
34 

51- 32 
30 

.28 
25 

* 23 
51.21 

'9 
. I 7  

14 

51. IO 
.08 
* 0.5 
eo3 

50.98 
* 96 
* 94 
* 92 
* 89 

50.87 
* 85 
.a3 
.80 
.78 

50.76 
.74 
.7 I  
, cg 
67 

50.65 

. I 2  

I. 01 

41' 

69.33 
.30 
* 27 
.24 

69.18 
* 15 

.09 

.06 

. 21 

. I 2  

69.03 

8.97 
9.00 

.94 

.9' 
68.88 

85 
.82 
* 79 
f 76 

68.73 
. 7 0  

. .67 
64 

. G I  
68.58 

55 
+ 52 
* 49 
* 46 

68.43 
40 

.37 
34 

* 3' 
18.28 

* 25 
.22  

: :96 
68.13 

. IO 

* 07 
04 

8. 01 
67.98 

.95 

.92 
* 89 
.86 

67.83 
.80 
* 77 
.74 
* 7' 

67.68 
* 65 
.62 
* 59 
+ 56 

67.53 

Latitude 56O to 57O-Arcs of the parallel in meters. 

5 / /  

86. 66 
.62 
* 59 
.55 
.5' 

86. 48 
a44 
.40 

.33 

86.29 
.25 

. I8 

. I 4  
86. IO 

.06 
6.02 
5.99 
.95 

85.91 
.87 
* 84 
.80 
* 76 

85.73 
.49 
* 65 
.61 
.58 

85.54 
.50 
.46 

85.35 
.3I  
* 27 
a24 

85.16 

- 09 
* 05 

5.01 

84.98 
.94 
.90 
.86 
* 83 

84.79 
* 75 
. 7 I  
.68 
.64 

84. Go 
.5G 
.52 
.49 
.45 

p4.41 

.36 

.21 

: ;$l 

.20 

. I 2  

0" 

103.99 
.95 
-90  
.86 
.8I  

103.77 
* 72 
.68 
* 63 
* 59 

103.54 
50 

.45 
* 41 
* 36 

103.32 
* 27 
.23 . I8 

14 

103.09 
.05 

3.00 
2.96 
.9I 

102.87 
.82 
* 78 
-74 
' 69 

102.65 . 60 
.55 
.51 
.46 

102.42 
37 

.33 

. 2 8  
* 24 

102.19 
. I 5  

. 06 

101.97 
* 92 .sa 
* 83 
79 

101. 74 
. 7 0  
65 

. G I  
* 56 

101.52 

.47 

.43 

.38 - 34 
101.29 

. IO 
2.  01 

1/' 

121.32 
.27 

.16 

121.06 

0.96 
90 

* 85 
120.80 

.75 

. 7 0  

.64 
* 59 

120.54 
.49 
.44 
-38  
* 33 

120.28 

.23 

. I 7  

* 07 

19.96 
-9 '  
.86 
.80 

119.75 
. 7 0  
* 65 
f 59 
54 

1'9.49 
.44 
.39 

.22 

. I 1  

I. 01 

. I 2  

120.01 

: 3 
119.23 

. I8 . I 2  

.07  
9.02 

I 18.96 
* 9' 
.86 
.81  
.75 

I 18.70 
* 65 
* 59 
* 54 
-49 

118.43 
.38 
.33 
.28 

118.17 
.22 

a// 

138.66 
.Go 
.54 
.48 
e42 

138.36 
* 30 
.24 . I8 . I 2  

138.06 
8.00 
7.94 
.88 
.82 

'37.76 
* 70 
.64 
-58 
* 52 

137.46 
-40  
.34 
.28 

137.16 

7.04 
6.98 

92 

136.86 
.so 
* 74 
.68 
. 62 

136.56 
' 50 
.44 
* 38 
.32 

136.26 

* 14 
.08 

6.02 

135.96 
* 90 
.84 
* 78 
.72 

135.66 . 60 
.54 
* 48 
.42 

'35.36 
* 30 
.24 
. I 7  

135.05 

.22 

. IO 

.20 

. I 1  

- 
9'1 

- 
155.99 

.92 

.86 
f 79 
* 72 

155.65 
* 59 
.52 
.45 
* 38 

155.32 
.25 . IS 

5.05 

154.98 
* 91 
84 

.78 
* 71 

154.64 
* 57 
.51 
.44 
* 37 

154.31 
124 

. io 
4.04 

'53.97 
* 90 
83 

* 77 
* 70 

'53.63 
56 

* 49 
-43  
* 36 

153.29 

* 15 
* 09 

3.02 

152.95 
.88 
.82 
* 75 
.68 

152.61 
.54 
.48 
.4' 
* 34 

152.27 
. 2 1  
* 14 
.07  

2.01 

[SI. 94 

. I 1  

.22 

1' 

'039.9 
9.5 
9.0 
8.6 
8. I 

1037.7 
7.2 
6.8 
6.3 
5.9 

1035.4 
5.0 
4.5 
4. I 
3. 6 

2.7 
2. 3 
I. 8 
1.4 

1030.9 
0.5 

30. o 
29. 6 
9. I 

1028.7 
8. 2 
7.8 
7.4 
6.9 

1026.5 
6. o 
5.5 
5. I 
4.6 

1024.2 
3.7 
3.3 
2. s 
2.4 

1021. g 
1.5 

, 1.0 
0. 6 

20. I 

1019.7 
9.2 
8.8 
8.3 
7.9 

1017.4 
7.0 
6.5 
6.  I 
5.6 

1015.2 

4.7 
4.3 
3.8 
3.4 

1012.9 

1033.2 

2/ 

2079.8 
8.9 
8. o 
7. 2 
6.3  

2075.4 
4. 5 
3.6 
2.7 
I. 8 

2070. g 
70. o 
69. I 
8. 2 

7. 3 
2066.4 

5.5 
4.6 
3.7 
2. 8 

2061. 9 

60. I 
59.2 
8. 3 

2057.4 
6.5 
5.6 
4.7 
3.8 

2052. g 

50.2 
49.3 

2048.4 
7.5 
6.6 
5 . 7  
4.8 

2043.9 
3.0 

I .  0 

2.0 
I. I 

2. I 
I .  2 

40.3 
2CJ39.4 

8. 5 
7.6 
6. 7 
5 .8  

2034.9 
4.0 
3. 1 
2. I 
1.2 

2030.3 
29.4 
8.5 
7.6 
6.  7 

2025.8 

3/ 

31 19.8 
8.4 
7. I 
5. 7 
4 .4  

1 .7  
IO. 3 
09. 0 

7. 7 

3106. 3 
5.0 
3.6 
2.3 

100. 9 

3099.6 
8.2 
6. 9 
5.5 
4. 2 

3092.8 
1. 5 

90. I 
88. 8 
7.4 

3086. I 
4.7 
3 .4  

80. 7 

3079.4 
8.0 
6. 6 
5.3 
3.9 

3072.6 
71. 2 
69.9 
8.5 
7.2 

4.5 
3. I 
1.8 

Go. 4 

3059.1 
7 .7  
6.4 
5.0 
3, 6 

3052.3 
50.9 
49.6 
8.2 
6.9 

3045. 5 
4. 1 
2. s 
1.4 

40. I 

31 13.0 

2. I 

3065.8 

3038.7 

41 

4159.7 
7.9 
6. I 
4. 3 
2. 5 

4150.7 
48.9 

7. I 
5. 3 
3. 5 

4141.7 
40. o 
38. 2 
6.4 
4.6 

31.0 
29. 2 
7.4 
5. 6 

4123.8 

18.4 
6.6 

3.0 

09.4 

4132. 8 

2.0 
20. 2 

41 14.8 

11.2 

7.6 

4105.8 

2. 2 
4.0  

100.4 
098.6 

4096.8 
5.0 
3.2 

91.4 
89.6 

6.0 
4.2 
2.4 
80.6 

4087.8 

4078.7 
6.  9 
5.1 
3.3 

71. 5 

4069.7 
7.9 
6. I 
4.3 
2.5 

4060. 7 
58. 9 

7. I 
5.2 
3.4 

4051.6 

!if 

-_ 

5'99.6 
7.3 
5. I 
2.9 

90. 6 
5188.4 

6. I 
3.9 

81.7 
79.4 

5'77.2 
4.9 
2. 7 

70.4 
68. 2 

5166. o 
3. 7 

GI .  5 
59.2 

7 .0  

5'54.7 
2.5 

50.2 
48.0 

5.7 
5143: 5 

41.2 
39.0 
6.8 
4.5 

5'32.3 
30. o 
27. 7 
5.5 
3.2 

5121. o 
18. 7 
6.5 
4. 2 

5109.7 
7.5 
5. 2 
2.9 

100.7  

5098.4 
6. 2 
3.9 

91.7 
89.4 

12.0 

5087. 2 
4.9 
2.6 

80.4 
78. I 

5075.8 
3 .6  

71.3 
69. I 
6. 8 

5CG4 5 



Lat. 

O I  

56 00 
I 
2 
3 
4 

56 02 

7 
8 

09 

56 IO  

13 
I4 

56 15 
16 
17 
I8 
19 

56 20 

I1 
I2 

21 
22 

23 
24 

56 25 
26 
27 
28 
29 

56 30 
31 
32 
33 
34 

56 35 
36 
37 
38 
39 

56 40 
41 
42 
43 
44 

56 45 
46 
47 
48 
49 

56 50 
5 '  
5" 
53 
54 

56 55 
56 
57 
58 
59 

56 60 
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Valueof I 

Meters. 
30.929 

9 
9 
9 
9 

30.929 
9 
9 
9 

29 

30.930 
0 
0 
0 
0 

30.930 
0 
0 
0 
0 

3". 930 
0 
I 
I 
I 

30.931 
I 
I 
I 
I 

30.93' 
I 
I 
I 
2 

30.932 
2 
2 
2 
2 

30.932 
2 
2 
2 
2 

30.932 
3 
3 
3 
3 

30.933 
3 
3 
3 
3 

30.933 
3 
4 
4 
4 

30.934 

Latitude 56O to 57°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

1 
2 
3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

1.5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25,  
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

I 
2 

1 
2 

42 
l3 
9 

50 

3 
4 

55  
6 
7 
8 
9 

Go 

I 
2 

Meters. 

30.93 
61.86 
92.79 

123.72 
I 54.66 
185.59 
216.52 
247.45 
278.38 

309.3' 
340.24 
371. I7 
402. 11 

433.04 
463.97 
494.90 
525.83 
556.76 
587.69 

618.62 
649.56 
680.49 
711.42 
742.35 
773.28 
804.21 
835. I4 
866.07 
897. 01 

927.94 
958.87 
989.80 

I 020.73 
I 051.66 
I 082.59 
I 113.52 
I 144.46 
I 175.39 
I 206.32 

I 237.25 
I 268. 18 

1 330.04 
1360.97 
I 391.91 
I 422.84 
I 453.77 
1 484.70 
1515.63 

I 546.56 
I 577.49 
I 608.42 
1 639.36 
I 670.29 
I 701.22 

1 732. 15 
I 763.08 
1794.01 
1824.94 
I 855.87 

I 299. I1 

Value of 11 

___I_ 

Meters. 
1855. 72 

73 
* 73 
.74 
-74 

1855.75 
.75 
* 76 
' 76 
* 77 

1855.77 
78 

.78 
79 

,* 79 
1855.80 

.80 

.81 

.8I 

.82 

1855.82 
.93 
* 83 
* 84 
* 84 

1855.85 
* 85 
,86 
.8G 
.87 

1855. 87 
.88 
.88 
.89 
-89 

1855.90 
90 

* 91 
-91 
-92 

1855.92 
.93 
* 93 
* 94 
* 94 

18.55. 95 
* 95 
* 96 
* 96 
* 97 

1855.97 
* 98 
' 98 

5.99 
6.00 

1856.00 . 01 
.or 
.02  
.02 

1856.03 

Sums of minutes for mid( 
latitude. 

I 

I 
2 

3 
4 

z 
7 
8 
9 

10 
I 
2 
3 
4 

7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 .  

4i 
7 
8 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 
60 

Meters. 

1855.7 
3 711.5 
5 567.2 
7 422.9 
9 278.7 

11 134.4 
12 990.2 
I4 845.9 
16 701.7 

18 557.5 
20 413.2 

24 124.8 
22 269. o 

25 980.6 

29 692.2 
27 836.4 

31 548.0 
33 403.8 
35 259.6 

37 115.4 
38 97'. 3 
40 827. I 
42 682. g 
44 538.8 
46 394.6 
48 250.5 
50 106.3 
51 962.2 
53 818.0 

55 673.9 
57 529.8 
59 385.7 

63 097.5 
64 953.4 
66 809.3 
68 665.2 
70 521. I 
72 377.0 

74 232.9 
76 088.8 
77 944.8 
79 800.7 
81 656. 7 
83 512.6 
85 368.6 

61 241.6 

87 224.5 
89 080.5 
90 936.4 

92 792.4 
94 648.4 
96 504.4 
98 360.4 
IOO 216.3 
102 072.3 
103 928.3 
105 784.4 
107 640.4 
103 496.4 
111 352.4 

- 
Latitude 56°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

I5 

25 
30 

0 35 
40 
45 
50 
55  

0.5 

I 5  

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 00 

9 0 0  

0 IO 

20  

I 00 

IO 

20 

2 0 0  

IO 00 
I1  00 
I2 00 
13 00 
14 
15 00 
16 00 
I7  00 
I 8  00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

__I-_ 

Afitws. 

1 039.9 

3 119.8 
4 '59.7 
5 I99:6 
6 239.5 
7 279.4 
8 319.3 
9 359.2 

IO 399.2 
I 5  598.7 
20 798.3 
25 997.8 
31 197.3 
36 396.7 
41 596.0 
46 795.4 
51 994.6 
57 '93.8 

62 392.9 
67 591.9 
72 790.8 
77 989.6 
83 188.2 
88 386.8 
93 5 8 5 . 2  
98 783.5 

103 981.7 
109 '79.7 

2 079.8 

114 377.5 
119 575.2 
124 773 
187 12G 

249 441 
311 703 
373 P 
436 019 
498 047 
559 970 

621 776 
683 451 
744 984 
806 361 
867 569 
928 595 

I 050 989 051 427 

1110456 
I 170629 

I 230 556 
I 290 226 
I 349 625 
I 408 742 
I 467 564 
1 526 079 
1 584 275 

I 699 658 
I 642 138 

I 756 822 
I 813 618 

Y 

Meters. 

0. I 

1. I 
2.0 

0.5 

3. 1 
4.5 
6. I 
8.0 

IO. 2 

12.5 
2s. 2 
50. 2 
78.4 

112.9 
'53.6 
200. 6 
253.9 
313.5 
379e.3 

451.4 
529.8 
614.4 
705.3 
802.5 

905.9 
I I 015.6 131.6 

I 382.4 

I 658.2 
I 806 
4 062 
7 221 

I I  280. 
16 241- 

28 858 
36 512 

45 062 
54 506 

76 064 
88 174 

1253.8 

I 517. I 

22 I00 

64 840 

IOI 169 
115 046 
129 801 
'45 432 
161 935 

'79 308 
'97 545 
216 644 
236 600 
257 410 

279 069 
301 572 
324 914 
349 092 
374 039 
399 930 
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I 
- 

Lat. 

O I  

57 00 

3 
4 

57 05 
6 
7 
8 
9 

57 10 

I3 
14 

57 I5 
16 
I7 
I8 

I 
2 

I1 
I2 

, I9 

57 20 

23 
24 

57 25 
26 
27 

'28 
29 

57 30 
31 
32 
33 
34 

57 35 
36 

21 
22 

;i 
39 

57 40 
41 
42 
43 
44 

57 45 
46 
47 
48 
49 

57 50 
5' 
52 
53 
54 

57 55 
56 
57 
58 

57 

1" 

16.88 
.87 
f 87 
.86 
85 

16.84 
84 
83 
.82 
.81 

16.81 
.80  
* 79 
* 78 
.78 

16-77 
.76 
75 

* 75 
f 74 

16.73 
- 7 2  
72 

* 71 
. 7 0  

16.69 
.68 
.68 - 67 
.66 

16.65 
65 

* 64 
* 63 
.62 

16.62 
.61 
.60 
* 59 
* 59 

16.58 
57 

.56 

.56 
a 5 5  

16.54 
* 53 
* 53 
.52 
-51 

r6.50 
49 

-49 
.48 
e47 

r6.46 
.46 
* 45 
.44 
* 43 

6 .43  
- 

33.76 
* 75 
* 73 
* 72 
* 70 

33.69 
* 67 
.66 
64 
63 

33.61 
.60 
58 

' 57 
* 55 

33.54 
* 52 
* 51 
* 49 
.48 

33.46 
45 
43 

* 42 
.40 

33.39 
37 

* 35 
34 

-32 

33.3' 
29 

.28 

.26 
* 25 

33.23 

* I9 
. '7 

33.16 
* I4 
'3 . I1  . I O  

. 2 2  

.20 

33.08 
.07 
* 05 
.04 
.02 

33- 01 
2.99 

97 
96 

* 94 
32.93 

* 91 
.90 
.88 
* 87 

32.85 
- 

3" 
- 

50.65 

* 58 
.56 

50.53 
. S I  
-49 
.46 
-44 

50.42 
* 40 
.37 
* 35 
-33  

50.30 
.28  
.26 
24 

.62 

.60 

.21 

50. I9 
I7  

* I5 . I2 
. I O  

50.08 
.05 
* 03 

50.01 
49.99 

49.96 
.94 
e 3 2  
* 90 
* 87 

49.85 
83 

.81 
78 
76 

49.74 
* 71 
-69 
* 67 
.65: 

49-62 
.60 
58 

* 55 
* 53 

49.51 
* 49 
-46  
e 4 4  
.42 

49-39 
* 37 
35 

* 33 
30 

$9.28 
- 

P / l  

- 

67.5: 
5c 

1 4i 
a 4 4  

f41 
67.31 

.3r 

.3: 

. 25 

. 2 (  

67.2: 

. 1; . 1: 
67. O j  

.04 
7.01 
6. gE 

95 

66.92 
85 

.8t 
* 83 
.& 

66.77 
* 74 
* 71 
.68 
65 

66.62 
.59 
-56 
* 53 
* 50 

66.47 
.44 
.4I 
* 38 - 35 

66.32 
* 29 
* 25 

* '9 
66.16 

I3 

.07 
-04 

66.01 
5.98 

95 
* 92 
89 

65.86 
* 83 
.80 
* 77 
* 74 

65.71 

. 2c 

. I C  

. 2 2  

.IO 

- 

Latitude 57O to 58O-Arcs of the parallel in meters. 

51.' 

- 

84.41 
.37 
* 33 
* 3c 
.26 

84.22 . I8 
I4 

* 07 

84. oj 
3.95 

* 95 
* 92 
.8E 

83.84 
.& 
' 76 
* 73 
* 69 

83.65 
.61 
* 5 7  - 54 
* 50 

83.46 
-42 
38 

* 35 
* 31 

83.27 
* 23 
I9 

.16 
, I2 

83.08 
.04 

3.00 
2.97 

93 

82.89 
85 

.81 
78 

* 74 
82.70 

.66 

.62 
* 59 
* 55 

82.51 
* 47 
* 43 
40 

-36 
82.32 
.28 
.24 

* 17 
82.13 

. I1  

. 21  

- 

0" 

101. zg 
.25 

* '5 

101.06 

0.97 
* 93 

100.84 
79 

.75  

.70 

.66 
100.61 

.56 
* 5 2  
.47 
* 43 

100.38 
.34 
e29 

25 

100.16 

.06 

99.97 

99.93 
.88 
* 84 
* 79 
75 

99.70 
65 

.61 
* 56 
* 52 

99.47 
43 
38 

* 34 
* 29 

99.24 

* '5 
.06 

99.02 
8.97 

* 92 
.88 
.83 

98.79 
* 74 

70 
* 65 
.60 

98.56 

.20 

. I 1  

1.02 

.8a 

.20 

. I 1  

100.02 

.20 

. I1  

118.17 

.06 
8.01 
7.96 

117. go 
* 85 
.80 
.75 
.69 

117.64 
* 59 
.53 
.48 
* 43 

'17.37 
32 

* 27 

. 16 

117. 11 
.06 

7.00 
6.95 
' 90 

I 16.84 
* 19 
* 74 
.69 
63 

I 16.58 
* 53 
* 47 
-42 
* 37 

116.31 
.26 

. 16 

I 16.05 
6.00 
5.94 

89 .. 84 
115.78 

* 73 
.68 
63 
57 

115.52 
.47 
-41 
* 36 
- 3 0  

I 15.25 

* I4 
09 

5.03 
I 14.98 

. I2  

.22 

. 2 1  

. I O  

.20 

Sf /  

135.05 
4.99 

93 
* 87 
.81 

134.75 
.69 
* 63 
.57 
* 51 

134.45 
39 

* 33 
* 27 

134.15 
.09 

4.03 
3.97 

* 90 

133.84 
* 78 
* 72 
.66 
.60 

133.54 
* 48 
* 42 
* 36 
.30 

133.24 . I8 

.06 
3. O0 

132.93 
* 87 
.8I 
* 75 
* 69 

132.63 
* 57 
* 51 
.45 
* 39 

132.33 
.26 

. I 4  

.08 

132.02 
1.96 
.90 

. 2 I  

. I 2  

.20 

* 84 
* 78 

131.72 
.66 
* 59 
53 

-47 
131.41 

9/' 

- 

151.94 
87 . sc 

.73 
* 67 

151.6~ 
53 

* 46 
* 35 
-32 

151.26 
* '5 

I. 05 
0.95 

150.92 - 85 
.7E 
* 71 
' 65 

150.58 
51 
.44 
.37 
.30 

150.24 
* I7  

50.03 
49.96 

149.89 
.82  
.75 
* 69 
.62 

149: 55  
.48 
.4 I  
.35 
.28 

149.21 
* 14 
. 0 7  

9.01 
8.94 

r48.87 
.so 
73 

.66 

.59 

148.53 
* 46 
* 39 
.32 
25 

r48.18 

8.04 
7.97 
.90 

147.84 

. I 9  

. I O  

. I1 

- 

1) 

1012. g 
2.5 

I *  5 

IOIO. 6 

09.7 
9.3 
8.8 

1008.4 
7.9 
7.5 
7. c 
6.6 

1006. I 
5.6 
5.2 
4.7 
4.3 

1003.8 
3.4 
2.9 
2 .5  

1001.6 

0.6 

999.7 

999.3 
8.8 
8.4 
7.9 
7.5 

997.0 
6.5 
6. I 
5.6 
5.2 

994.7 
4.3 

3.4 
2.9 

992.4 

1.5 

0.6 

990.2 
89.7 
9.2 
8.8 
8.3 

987.9 
7.4 
7.0 
6.5 
6.0 

985.6 

2.0 

I. I 

10.2 

2.0 

I. I 

IOOO. 2 

3: 8 

2 .0  

I. I 

a/ 

2025.8 
4.9 
4.0 
3. 1 

2021.3 
20.4 
'9.5 
8.6 
7.7 

2016.8 
5.9 
5 . 0  
4.0 
3. I 

1- 3 
IO. 4 
0 9 . 5  
8.6 

2007.7 
6.8 
5.9 
4.9 
4.0 

2003. I 

1.3 
2OOo. 4 
1999.5 

1998.6 
7.7 
6.8 
5.8 
4.9 

1994.0 
3. I 

1.3 
90.4 

1989.5 
8.6 
7.6 
6.7 
5-  8 

1984.9 

2.2 

2012.2 

2 .2  

2.2 

4.0 
3. 1 
2. I 
I. 2 

1980.3 
79.4 
8.5 
7.5 
6 .6  

1975. 7 
4.8 
3.9 
3.0 
2. I 

1971.2 

31 

3038.7 
7.4 
6.0 
4.6 
3.3 

3031.9 
30.6 
29.2 
7.8 
6.5 

3025. I 
3.8 
2.4 

'9.7 
3018.3 

6.9 
5.6 
4.2 
2- 9 

21.0 

3011.5 
IO. I 
08.8 
7.4 
6.0 

3004.7 
3.3 
1.9 

3000.6 
2999.2 

2997.9 
6.5 
5. 1 
3.7 
2.4 

2991.0 
89.6 
8.3 
6.9 
5 . 5  

2984.2 
2.8  
I. 4 

80. I 
78. 7 

2977.3 
6. o 
4.6 
3.2 
I .  8 

2970.5 
69. I 

7 .7  
6 .4  
5.,0 

2963.6 

60. g 
59.5 
8. I 

2956.8 

2. 2 

4/ 

4051.6 
49.8 
8.0 
6.2 
4.4 

4042.6 
40. 7 
38.9 

7 .1  
5.3 

4033.5 
31.7 
29.9 
8.0 
6.2 

4024.4 
2.6 

20 .8  
19.0 
7. 1 

4015.3 
3.5 

11.7 
09.9 
8. I 

4006.2 
4.4 
2.6 

4000.8 
3999.0 

3997.1 
5. 3 
3 .5  

91.7 
89.8 

3988.0 
6. 2 

4.4 
2.5  
80. 7 

3978.9 
7.1 
5.3 
3.4 

71.6 
3969.8 

7.9 
6. I 
4.3 
2.5 

3960.6 
58.8 

7 . 0  
5 .  I 
3.3 

395'. 5 
49.7 

7.8 
6.0 
4.2 

3942.3 

5/ 

5064.5 
2.3 

60. c 
57.7 

5 . 5  
5053.2 

5 0 . 5  
48.7 
6.4 
4. I 

5041.5 
39.6 

7.3 
5.1 
2. E 

5030.5 2s. 2 
6. c 
3.7 

21.4 

6.5 
4. 
2.3 

5019. I 

IO. I 

5007. E 
5.5 
3.2 

5001. c 
4998.7 

4996.4 
4. I 

7 -  3 
4985.0 

2.7 
80. 5 
78. 2 
5.9 

4973.6 
7'. 3 
69. I 
6.8 
4.5 

4962.2 
59. s 

7.6 
5.4 
3. I 

4950. E 
48.5 
6.2 
3.9 

41.6 

4939- 4 
7. 1 
4.8 
2.5 

30. 2 

4927.5 

8;: : 
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Lat. 

O I  

57 00 
I 
2 

3 
4 

57 05 
6 
7 
8 
9 

57 10 

13 
14 

11 
I 2  

57 ;2 
17 
I8 
I9 

57 20 

23 
24 

57 25 
26 
27 
25 

25 

57 3c 
3' 
32 
3: 
34 

57 35 
3t 
37 
31 
35 

57 4c 
41 
45 
4: 
44 

57 4' 
4t 
45 
48 
45 

57 5 c  
5 '  
5; 
5: 
5' 

57 5: 
5f  
5: 
51 

21 
22  

57 2: 

'alue of 1'1 

Meters. 
30.934 

4 
4 
4 
4 

30.934 
4 
4 
4 
5 

30.935 
5 
5 
5 
5 

30.935 
5 
5 
5 
5 

30.932 

6 
6 
6 

30.936 
6 
6 
6 
6 

30.936 
6 
6 
7 
7 

' 30.937 
7 
7 
7 
7 

30.937 
7 
7 
7 
7 

8 
8 
8 
8 

30.938 
8, 
8 
8 
8 

8 
9 
9 
9 

30.939 

30.938 

30,938 

Latitude 57O to 5S0--Meridional arcs. 

urns of seconds for middle 
latitude. 

___ 
I /  

I 
2 
3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

456 
7 
8 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 

60 

30.94 
61.87 
92. 81 

123.75 
154.68 
185.62 
216.55 
247.49 
278.43 

309.36 
340.30 
371.24 
402.17 
433.11 
464.04 
494.98 
525.92 
556.85 
587.79 

618.73 
649.66 
680.60 
711.53 
742.47 
773.41 
804.34 
835.28 
866.22 
897.15 

928. og 
959.02 
989.96 

I 020. go 

I 082.77 

I 144.64 
I 175.58 
I 206.51 

1237.45 
I 268.39 
1299.32 
I 330.26 
I 361.20 

1 392.13 
1423.07 
1454.00 
1 484.94 
I 515.88 

I 546.81 
1577.75 
I 608.69 
I 639.62 
I 670.56 
1701.49 
1732.43 
1763.37 
1794.30 
I 825.24 
I 856.18 

1051.83 

I 113.71 

Mcfers. 
1856.03 

.03 

.04 
04 

so5 
1856. os 

.06 

.06 

.07 
-07 

1856.08 
.08 
.09 
.09 

1856. I O  

. I O  

. I 1  . I 1  . I2 . I 2  
1856.13 

'3 
* I4 
' '4 

'5 
1856.15 

.16 

.16 
* 17 
* 17 

1856.18 
* I8  
* '9 
* '9 

1856.20 
- 2 1  
. 2 1  
, 2 2  
.22 

.20 

1856.23 
.23 
' 24 
.24  
* 25 

1856.25 
.26 
.26 
.27 
* 27 

1856.28 
.28 
.29 
.29 
.30 

1856.30 
* 31 
* 31 
* 31 
* 32 

1856.32 

'urns of minutes for rniddli 
latitude. 

- 
I 

I 
2 
3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

'5 
6 

i 
9 

20 
I 
2 
3 
4 

22 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

42 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 - 

Mefers. 

I 856.0 
3 712. I 
5 568. I 
7 424. I 

g 280.2 
11 136.2 
12 992.3 
I4 848.4 
16 704.4 

I8 560.5 
20 416.6 
22 272.7 
24 128.7 
25 984.8 
27 840.9 
29 697.0 
3' 553.1 
33 409.3 
35 265.4 

37 121.5 
38 977.6 
40 833.7 
42 689.9 
44 546.0 
46 402.2 
48 258.3 
50 114.5 
51  970.7 
53 826.8 

55 683.0 
57 539.2 
59 395.4 
61 251.6 
63 107.8 
64 964.0 
66 820.2 
68 676.4 
70 532.6 
72 388.8 

74 245.0 
76 101.3 
77 957.5 
79 813.7 
81 669. g 
83 526.2 
85 382.5 
87 238.7 
89 095.0 
90 951.2 

92 807.5 
94 663. 
96 520. I 
98 376.4 

100 232.7 
102 089. o 
103 945.3 
io5 801.6 
107 657.9 
rog 514.2 
111 370.5 

Latitide 5;ro--~o-ordinates of curvature. 

,ongitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

1.5 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

I O  

20 

2 0 0  

I O  00 
I 1  00 
I 2  00 
'3 00 
14 00 

1.5 00 
16 00 
I7  00 
I8 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 

27 00 
28 00 
29 00 
30 00 

X 

Meters. 

I 012. g 
. 2025.8 

4 051.6 
3 038.7 

5 064.5 
6 077.4 
7 090.3 
8 103.3 
9 116.2 

I O  129. I 
'5 '93.6 
20 258. I 
25 322.5 
30 387.0 
35 451.3 
40 515.6 
45 579.9 
50 644. I 
5.5 708.2 

60 772.3 
65 836.2 
70 goo. I 
75 963.8 
81 027.5 
86 ogr. o 
91 154.3 
96 217.6 

IO1  280.7 
106 343.6 

111 406.4 
116 469. I 
I21 532 
182 265 
242 959 

364 178 
424 677 
485 085 
545 389 

605 577 
665 634 
725 549 
785 308 
844 900 
904 3'0 
363 526 

I 022 536 
1081 327 
I 139 886 

I 198201 
I 256 260 
13x4048 
I 37' 554 
1 428 770 
I 485 678 
1 542 267 
1 598 5'5 
I 654442 
I 710004 
I765 199 

303 601 

Y 

Mefers. 

0. I 

I .  I 
I 2.0 

0. 5 

3. 1 
4.4 
6. o 
7.9 

12.4 
27.8 
49.4 
77.2 

151.3 
'97.7 
250.2 
308.9 
373.7 

444.8 
5 2 2 . 0  

605.4 
695.0 
790.7 
892. 6 

1 OOO. 7 
1115.0 
1 235.5 
I 362. I 

1494.9 ' 633.9 
1779 
4 003 
7 115 

11 r r g  
16 002 
21 716 
28 434 
35 976 

44 400 
53 704 
63 886 

IO. 0 

111.2 

E g; 
99 677 

113 348 
127 884 
143 282 
'59 539 

176 657 
194 615 
213 427 
233 082 
253 578 
274 908 
297 070 
320 057 
343 865 
368 489 
393 924 
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_- 
Lat . 

o /  

58 0O 
I 
2 

3 
4 

58 05 
6 
7 
8 
9 

58 IO 

'3 
I4 

11 
I2 

58 ;i 
I7 
18 
'9 

58 20 
21 
22 
23 
24 

58 256 
27 
28 
29 

58 30 
31 
32 
33 
34 

58 35 
36 
37 
38 
39 

58 40 
41 
42 
43 
44 

58 45 
46 
47 
48 
49 

58.50 
51 
52 
53 
54 

58 55 
56 
57 
58 
59 

58 60 

1 ' I  

- 

16.43 
-42 
* 41 
-40 
.40 

16.39 
.38 
* 37 
.37 
.36 

16.35 
.34 
' 33 
.33 
.32 

16.31 
.30 
.30 
.29 
.28 

16.27 
.26 
.26 
* 25 
* 24 

16.24 
* 23 
.22 
.2I 
.20 

16.20 
* 19 
.18 
. I 7  
- 1 7  

16.16 
15 

' '4 
. I 4  

'3 

16.12 . I 1  . IO . IO 
.09 

16.08 
07 

.06 

.06 

.OS 

16.04 
* 04 
.03 
.02 
, 01 

16.00 
6.00 
5.99 

. 98  
* 97 

15- 97 

32.85 
.84 
.82 
. 8 1  
.79 

32.78 
-76 
* 75 
* 73 
* 72 

32.70 
.68 
* 67 
* 65 
* 64 

32.62 
.61 - 59 
.58  
* 56 

32.55 
.53 
. 5 2  
* S O  
* 49 

32.47 
.45 
-44 
* 42 
* 41 

32.39 
* 38 
.36 
.35 
-33  

32.32 
30 
29 

* 27 
.26 

32.24 
.22 
. 2 1  
* I9 . 18 

32.16 
* '5 
'3 . I2 . IO 

32. og 
- 0 7  
.06 
so4 

32.01 
1.99 
.98 
96 
95 

31-93 

.02 

- 

3" 
- 

49.28 
-26  
.23 

. I 9  
49.16 

14 

. 2 1  

. I2 . IO 
07 

49.05 
* 03 

9.00 
8.98 

a96 
48.93 

* 91 
' 89 
.87 
.84 

48.82 
.80 
* 77 
* 75 
' 73 

48.70 
.68 
.66 
* 64 
.61 

48.59 
* 57 
.54 
* 52 
' 50 

48.47 
* 45 
* 43 
* 41 
* 38 

48.36 
34 

-31  
29 

* 27 
48.24 

. I 8  
* '5 

48.13 

.08 

.06 

.04 
48. or 
7.99 

* 97 
.94 
* 92 

47.90 

.22 

. 2 0  

. I 1  

- 

41' 

65.71 

.65 

. 5 8  
65.55 

* 52 
* 49 
.46 
* 43 

65.40 
* 37 
.34 
* 31 
.28 

65.25 

I9 
* 15 

65.09 
.06 
* 03 

5 - 0 0  
4.97 

64.94 
* 91 
.88 
* 85 
.82 

64.79 
' 76 
73 
69 

.66 

64.63 
.60 
57 

* 54 
- 5 1  

64-48 
*45 
* 42 
.39 
.36 

64.33 
.30 
. 2 7  
* 23 

64.17 
I4 

.08 
* 05 

64.02 
3.99 
' 96 
92 

* 89 
63.86 

.68 

.61 

.22 

. I2 

9 20 

. I 1  

Latihide 5 8 O  to 5g0-Arcs of the parallel in meters. 

5'' 

82.13 
09 

.06 
2.02 
I. 98 

81.94 
a 9 0  
.86 
* 83 
' 79 

81-15 
* 71 
* 67 
* 64 
.60 

81.56 
* 52 
.48 
.45 
.4I  

81.37 
* 33 - 29 
.25 

81.18 
* 14 

.06 

80.98 
.94 
* 90 . .87 
* 83 

80.79 
* 75 
* 7' 
.68 
.64 

80.60 
.56 
* 52 
.49 
* 45 

80.41 
* 37 
* 33 - 30 
.26 

80.22 
. 18 
* 14 

.06 
80.02 
79.99 

.95 

. 9 I  
* 87 

79- 83 

. 2 1  

. IO 

I. 0 2  

. I O  

- 

I / /  

I 14.98 
.93 
* 87 
.82 
* 77 

.66 

.61 

* 50 

I 14.45 
* 40 
* 34 
* 29 
* 23 

114.18 
* 13 
3 07 

4.02 

114.71 

* 56 

3.96 

113.91 
.86 
.80 
75 

. 7 0  
113.64 

* 59 
* 54 
a49 
.43 

113.38 
* 33 
* 27 

.16 
113. I I  

.06 
3. 0O 
2.95 

* 89 

112.84 
' 79 
' 73 
.68 
.62 

112.57 
* 5 2  
.46 
* 41 
.35 

I 12.30 
. 25  
+ '9 
* I4 
.08 

112.03 
I .  98 
.92 
87 

. 8 1  
111.76 

.22 

8'' 

131.41 
.35 
* 29 
* 23 
. '7 

131. I I  
I. 04 
0.98 

* 92 
.86 

130.80 
.74 
.68 
.62 
* 56 

130.49 
* 43 
* 37 
* 3' 
. 2 5  

130. 19 
* I3 
. 0 7  

30.00 
29.94 

I 29.88 
.82 
.76 
. 7 0  
.64 

129.57 
* 5' 
.45 
* 39 
* 33 

129.27 
- 2 1  
. I 4  
.08 

9.02 

128.96 
. 90  
84 

.78 

.71  
I 28.65 

.59 
* 53 
* 47 
-41 

128.34 
.28 

.16 

I 28.04 
7.97 
.91 
' 85 
* 79 

127.73 

.22 

. I O  

9" 

'47.84 
. 7 7  
* 70 
' 63 
.56 

147.49 
.42 
.35 
* 29 

147. '5 
.08 

7. 01 

6.94 
* 87 

146.81 
.74 
* 67 
.60 
' 53 

146.46 
' 39 
'32 
.2.5 . 18 

146.12 
6. 05 
5.98 

* 91 
' 84 

145.77 
. 7 0  
.63 
-56 
.49 

145.43 
36 

.29 

. '5 

5 . 0 1  

4.94 
.87 
.80 

144.73 
.67 
.60 
.53 
.46 

144.39 
.32 
. 25 . 18 

144.04 
3.97 
.90 
.83 
* 76 

143.69 

.22 

.22 

145.08 

. I 1  

-- 

I' 

985.6 
5. I 
4. 7 
4. 2 
3 . 8  

983.3 
2.8 
2.4 
1.9 
1.5 

981.0 
0.5 

80. I 
79.6 
9.2 

978.7 
8. 2 
7.8 
7.3 
6.9 

976.4 
5.9 
5 . 5  
5 . 0  
4.6 

974. I 
3.6 
3 . 2  
2.7 
2.3 

971.8 
1.3 
0.9 
0.4 

70. o 

969.5 
9.0 
8.6 
8. I 
7. 7 

967.2 
6.7 
6 .3  
5 . 8  
5.4 

964.9 
4.4 
4.0 
3.5 
3.0 

962.6 

1 . 7  

0 .7  

2. I 

I .  2 

960.3 
59.8 
9.3 
8.9 
8.4 

958.0 

2' 

1971. 2 
70.3 
69.4 
8.4 
7.5 

1966.6 
5.7 
4.8 
3.8 
2.9 

1962. o 
I .  I 

60. 2 
59. 2 
8.3 

1957.4 
6.5 
5.6 
4.6 
3.7 

1952.8 
1.9 

50.0 
49. I 

1948.2 
7.3 
6.4 
5.4 
4.5 

1943.6 
2.7 
I. 8 

40.8 
39.9 

1939.0 
8. I 
7. 2 
6. 2 
5.3 

1934.4 
3.5 
2.6 
I. 6 

30. 7 
1929. 8 

8.9 
8.0 
7.0 
6. I 

1.0 

1925. 2 
4. 3 
3. 3 
2.4 
1 .4  

1920.5 
19.6 
8.7 
7.7 
6.8 

1915.9 

3' 

2956.8 
5.4 
4.0 
2.6 

51.3 
2949.9 

8 . 5  
7. I 
5.8 
4.4 

2943.0 
I .  6 

40. 2 
38.9 

7 . 5  
2936. I 

4. 7 
3.4 

30.6 

2929.2 
7.8 
6.5 
5 .  I 
3.7 

2922.3 
20. g 
19.6 
8.2 
6.8 

2915.4 
4.0 
2.7 

11.3 
09.9 

2908.5 
7 .1  
5.7 
4.4 
3.0 

2901.6 
goo. 2 
898.8 

7.4 
6. I 

2894.7 
3.3 
1.9 

90.5 
89. I 

2887.7 
6.4 
5 . 0  
3.6 

2 . 0  

2.2 

2880.8 
79.4 
8. o 
6.6 
5 .3  

2873.9 
-- 

4' 

3942.3 
40. 5 
38.7 
6.8 
5 . 0  

3933.2 
31.3 
29.5 
7.7 
5 . 8  

3924.0 

20.3 
18.5 
6.7 

3914.8 

2.2 

3.0 

09.3 
7 . 5  

3905. 6 
3.8 

goo. I 
898.3 

3896.4 
4.6 

. 2.8 
90.9 
89. I 

11. I 

2 . 0  

3887.2 
5.4 
3.5 

81.7 
79.9 

3878. o 
6.2 
4.3 
2 . 5  

70.6 

3868.8 
6.9 
5 .  I 
3.3 

61.4 

3859.6 
7.7 
5.9 
4.0 
2.2 

3850.3 
48.5 

4.8 
6.6 

2.9 
3841. I 

39.2 
7.4 
5 . 5  
3.7 

3831.8 

S' 

4927.9 
5.6 
3.3 

18. 8 

4.2 
11.9 
09.6 

7. 3 

4905.0 
2. 7 

900.4 
898. I 

2 1 . 0  

49'6.5 

5.8 
4893.5 

91.2 
88.9 
6.6 
4.3 

4882. o 
79.7 
7.4 
5. I 
2.8 

4870.5 
68.2 
5.9 
3.6 

61.3 

4859.0 
6. 7 
4.4 

52. I 
49.8 

4847.5 
5 . 2  
2.9 

40.6 
38. 3 

4836. o 
3. 7 

31.4 
29. I 
6.8 

4824.4 

19.8 
7- 5 
5 . 2  

4812.9 
IO. 6 
08.3 
6.0 
3.7 

4801.3 
799- 0 

6. 7 
4 .4  

92. I 
4789.8 

22. I 
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Lat. 

____ __ 
O I  

58 00 
I 
2 
3 
4 

58 02 

7 
8 
9 

58 IO 
I 1  
I2 
13 
14 

16 
17 
18 
'9 

58 20 

58 15 

21 
22 
23 
24 

26 
27 
28 
29 

58 25 

58 30 
31 
32 
33 
34 

58 35 
36 
37 
38 
39 

58 40 
41 
42 
43 
44 

58 45 
46 
47 
48 
49 

58 50 
5 1  
5" 
53 
54 

58 55 
56 

58 
57 1 58 2: 

Value of I/, 

Mrtrrs. 
30.939 
, 9  

9 
9 
9 

30.939 
9 
9 
9 

39 

30.940 
0 
0 
0 
0 

30.940 
0 
0 
0 
0 

30.940 
0 
I 
I 
I 

30.941 
I 
I 
I 
I 

30.941 
I 
I 
I 
2 

30.942 
2 
2 
2 
2 

30.942 
2 
2 
2 
2 

30.942 
3 
3 
3 
3 

30.943 , 
3 
3 
3 
3 

30.943 
3 
3 
3 
4 

30.944 

Latitude 5 8 O  to 5g0-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 

2 
!i 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

I 
2 

3 
4 

42 
7 
8 
9 

50  

3 
4 

5.5 
6 
7 
8 
9 

60 

I 
2 

- 

Mrters. 

30.94 
61.88 
92.82 

123.76 
154.71 
185.65 
216.59 
247.53 
278.47 

309.41 
340.35 ' 
371.29 
402.24 
433.18 
464.12 
495.06 . 526.00 
556.94 
587.88 

618.82 
649.77 
680.71 
711.65 
742.59 
773.53 
804.47 
835.41 
866.35 
897.30 

928.24 
959.18 
990.12 

I 021.06 
I 052.00 

I 082.94 
I 113.88 
I 144.83 
I 175.77 
I 206.71 

1 237.65 
I 268.59 
I 299.53 
1 330.47 
I 361.41 

I 392.35 
I 423.30 
1 454.24 
I 485.18 
I 516.12 

1547.06 
I 578.00 
I 608.94 
I 639.88 
I 670.83 
I 701.77 
1 732.71 
I 763.65 
I 794.59 
I 825.53 ' 856.47 

L. 

Value of I /  

Metevs. 
1856.32 

.33 
* 33 
* 34 
a34 

1856.35 
* 35 
* 36 
a36 
37 

1856.37 
* 38 
38 

, .39 
* 39 

I 856.40 
* 40 
.4I 
* 41 
.42 

1856.42 
.43 
.43 
.44 
.44 

1856.45 
* 45 
.46 
.46 
.47 

1856.47 
* 48 
.48 
.49 
.49 

1856.50 
* 50 
51 

* 51 
.52 

1856.52 
f 5 3  
* 53 
* 54 
a54 

1856.55 
* 55 
* 56 
.56 
e 5 7  

1856.57 
.58 
,58 
-59 
* 59 

1856.59 
.60 
.60 
.61 
.61 

1856.62 

sums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

2 
7- 
8 
9 

IO 
I 1  
1% 

13 
I4 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
23 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

5 0  
5' 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Mrfrrs. 

I 856.3 
3 712.7 
5 569.0 
7 425.3 
g 281.7 

11 138.0 
12 994.4 
14 850.7 

18 563.5 

16 707. I 

20 419.9 
22 276.2 
24 132.6 . 
25 989.0 
27 845.4 
29 701.8 
31 558.2 
33 414.6 
35 271.0 

37 127.5 ' 
38 983.9 
40 840.3 
42 696.8 
44 553.2 
46 409.6 
48 266. I 
50 122.6 
5 I 979.0 
53 835.5 

. 5 5  692. o 
51 548.4 
59 404.9 
61 261.4 
63 117.9 
64 974.4 
66 830. g 
68 687.4 
70 543.9 
72 400.4 

74 256.9 
76 113.5 
77 970.0 
79 826.5 
81 683. I 

83 539.6 
85 396.2 
87 252.7 
89 109.3 
go 965:8 

92 822.4 
94 679.0 
96 535.6 
98 392. I 
roo 248.7 
I02 105.3 
103 961. g 
105 818.5 
107 675. I 
109 531.8  
1 1 1  388.4 

Latitude S8°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 90 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
I 2  00 
13 00 
14 00 
'5 00 
16 00 
17 00 
18 00 
19 0O 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 0O 
28 00 
29 00 
30 00 

X 

Mefrvs. 

985.6 
1971.2 
2 956.8 
3 942,3 
4 927.9 
5 913.5 
6 899. I 
7 884.7 
8 870.3 

9 855.8 
I4 783.7 

24 639.5 
29 567.3 
34 495.0 
39 422.8 
44 350.4 
49 278.0 
54 205. 5 

59 132.9 
64 060.2 
68 987.5 
73 914.7 
78 841.7 
83 768.6 
88 695.4 
93 622. o 
98 548.5 

103 474.8 

108 401. o 
113 327. I 
118 253 
'77 347 
236 402 
295 406 
354 344 
413 20.5 
471 976 
530 643 

589 I94 
647 616 
705 896 
764 021 

19 711.6 

821 979 
879 757 
937 342 
994 722 

I 051 884 
I 108815 

1 165 504 
1 221 937 
I 278 103 
1 333 988 
I 389 581 
1 444 870 
1 499 843 
I 554 486 

, I  608 789 
I 662 740 
I 716 327 

Y 

- 
Meters. 

0. I 

I .  I 
0 . 5  

1- 9 
3.0 
4.4 
6. o 
7.8 
9.8 

27.4 
48.6 
76. o 

109.4 
148.9 
194.5 
246.2 
303.9 

12. 2 

367.7 

437.6 
513.6 
595.6 
683.8 
778.0 
878.3 
984.6 

1097. I 
I 215.6 

I 470.8 
I 607.6 
1 750 
3 938 
7 -  

10 936 
1s 744 
21 425 
27 976 
35 396 

43 684 
52 837 
62 854 
73 733 
85 470 
98 064 

1x1 512 
125 811 
140 957 
156 948 

I73 780 
191 449 
209 951 
229 282 
249 439 
270 416 
292 209 
314 813 
338 224 
362 436 
387 443 

I 340.2 

I N ~ ~ - - N O .  5-17 
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59 50 
51 
52 
53 
54 

59 55 
56 

59 
59 60 

:s 
P 

1 

47.90 
.88 
.85 
.83 
. S I  

47.78 
.76 
* 74 
a 7 1  
.69 

47.67 
* 64 
.62 
.60 
* 57 

47.55 
53 
5 0  

-48 
e46 

47.43 
* 41 
39 
36 

* 34 
47.32 

* 29 
27 
25 

47.20 
. r 8  
* 1.5 
' 13 

47-08 
.06 
* 04 

7.02 

.22 

. I 1  

6.99 

16.97 
-95 
* 92 - 90 
.88 

$6.85 
* 83 
.81 
-78 
.76 

r6.74 
* 71 
.69 

, .67 
64 

16.62 
.60 
* 57 
* 55 
52 

1.6. 50 

63.86 
* 83 
.80 
* 77 
-74 

63.7' 
* 67 
65 

.62 

.58 

63.55 
' 52 
* 49 
.46 
* 43 

63.40 
* 37 
* 34 

: 2; 
63.25 

. I9 
15 

63.09 

.22 

. I 2  

.06 
eo3 

3. 00 
2.97 

62.94 
91 

.87 
* 84 
.81 

62.78 
75 - 72 

.68 
-65 

62.62 
-59 
.56 
53 

* 50 

62.47 
.44 
- 4 0  
* 38 
34 

62.31 
.28 
* 25 

.18 
62.15 

09 
.06 
-03 

62.00 

.22 

. I2 

Latitude 59O to 60O-Arcs of the parallel in meters. 

79.83 
* 79 
75 

.71  
-67 

79.63 
.60 
* 56 
* 52 
* 48 

79.44 
e40 
* 36 
* 33 
29 

79.25 

* '7 
* 14 

79.06 
9.02 
8.98 

94 
90 

.21 

, IO 

78.87 
' 83 
* 79 
75 

f 71 

78.67 
63 

-59 
* - 5 5  - 51  
78.48 
*44 
* 40 
-36 
* 32 

78.28 
* 24 
. 2 0  
17 

.I2 

78. og 
* 05 

8. 01 
1-97 
*93 

77.89 
85 

.81 
* 77 
.73 

77-70 
.66 
.62 
- 5 8  
+ 54 

77. 50 

6" 

95.8( 
* 7; - 7( 
.6t 
.61 

95. 5f  
. 5 :  
* 4; 
4: - 31 

95.3: 
.2! 

. I< . 1: 
95. IC 

.or 
5. oc 
4.9: - 91 

94.85 
.8n 
* 7f 
* 7: 
.6E 

94.64 
5s 

* 54 
5c 

* 45 

94.4c 
* 36 
-31 
.26 

94-11 

. 2L 

. 2 2  

. I2 . os 
4.03 
3.98 

93.94 - 89 
84 
.80 
* 75 

93.70 
.66 
.61 
-56 
* 52 

93.47 
-42  
* 38 
* 33 
.28 

93.24 
* 19 

I4 

05 
93. 00 

. I O  

- 

111.76 
* 71 
.65 
.b 
4 4  

-44 
-38 
* 33 
27 

-17 

.06 

110.95 
* 90 
.84 
* 79 
' 73 

I IO. 68 
.63 - 57 
* 52 
* 46 

I IO. 41 
-36 
* 30 

25 
* '9 

IIO. 14 
eo9 
03 

IO. 98 
9 . 9 2  

109.87 
.81 
76 

* 70 
* 64 

109.59 
f 54 
* 48 
* 43 - 37 

109.32 
* 27 

.16 

109.05 
9-00 
8.94 

* 89 
83 

108.78 
72 

* 67 
.61 
56 

108.50 

111.49 

111.22 

. I 1  

I. 00 

.21 

. I O  

- 

127.73 
67 

.61 
55 

* 48 
127.42 

.36 
3c 

* 23 
* 17 

127.11 
7-05 
6.99 

* 92 
.86 

126.80 
74 

.68 

.61 - 55 
I 26.49 

$43 
' 37 
* 30 
* 24 

126. 18 

6.06 
5.99 

* 93 

125.87 
. 8 1  
* 75 
.68 
.62 

125.56 
' 50 
.44 
a37 
* 3' 

r25.25 
' '9 
* 13 
.06 

5 . 0 0  
24.94 

.88 

.81 
* 75 
69 

r24.63 
* 57. 
-50 
-44 
' 37 

i24.31 
' 25 
* I9 
* 13 
* 07 

24.00 

. I2  

- 

143.69 
.62 
* 55 
.48 
.41 

'43.34 
.28 

14 
so7 

2.93 
.86 
* 79 
. 7 2  

142.65 
3 58 
* 5' 
44 - 37 

142.30 
* 2.7 
.16 
* 09 

141.96 
' 89 
.82 
* 75 
.68 

r41.61 
54 

* 47 
40 
33 

r41.26 
'9 

I. 05 
0.97 

140.91 
84 

* 77 
70 - 63 

140.56 
-49 
* 42 
35 
.28 

40.21 
* 14 
-07 

40.00 
39.92 
39.86 

* 79 
* 72 
a65 
* 58 

39.51 

.2J 

143. 

2.02 

. I2 

- 

1' 

958.0 
7.5 
7.0 
6.6 
6. I 

955.6 
5 . 2  
4.7 
4- 3 
3.8 

953.3 
2.9 
2.4 
1.9 
1.5 

951.0 
0 . 5  
50. I 
49.6 
9. I 

948.7 
8. a 
7.8 
7.3 
6.8 

946.4 
5.9 
5.4 
5 . 0  
4.5 

944.0 

3. I 
2.6 

941.7 

0.8 
40.3 
39.8 

939.4 
8.9 
8.4 
8.0 
7- 5 

937.0 
6.6 
6. I 
5.6 
5 . 2  

934.7 
4.2 
3.8 
3.3 
2.8 

932.4 
1.9 
1.4 

0 . 5  
930.0 

3.6 

2.2 

I.  2 

I .  0 

a i  

1915.9 
5 . 0  
4.1 
3. I 

1911.3 
IO. 4 
09.5 
8.5 
7.6 

1906.7 
5.8 

. 4.8 

2.2 

3.9 
2.9 

1902. o 

900.2 
899.2 

8.3 

1897.4 
6.5 
5 . 5  
4.6 
3.6 

1892.7 
I. 8 

90.9 
89.9 
9.0 

1888. I 
7.2 
6.2 
5.3 
4.3 

1883.4 
2.5 
I. 6 

80.6 
79.7 

1878.8 
7.8 
6.9 
6.0 
5 . 0  

1874. I 
3.2 

1.3 
70.3 

1869.4 
8.5 
7.5 
6.6 
5 . 7  

1864.7 
3.8 
2.9 
1- 9 

1860. I 

I. I 

2.2 

I. 0 

3/ 

2873.9 
2 .5  

71. I 
69.7 
8.3 

2866.9 
5 . 5  
4. I 
2.8 
I .  4 

2860. o 
58.6 
7.2 
5.8  
4.4 

2853. o 
I. 6 

50.2 
48.8 
7.4 

2846. o 
4.6 
3.3 
I .  9 

40.5 
2839. I 

7.7 
6.3 
4.9 
3.5 

2832. I 
30.7 
29.3 
7.9 
6.5 

2825. I 
3.7 
2.3 

20.9 
19.5 

2818. I 
6.7 
5.3 
3.9 
2.5 

2811. I 
09.7 
8.3 
6.9 
5.5 

2804. I 
02.7 

801.3 
799.9 

8.5 
2797. I 

5 . 7  
4.3 
2.9 
1.5 

2790. I 

3831.8 
30.0 
28. I 
6.3 
4.4 

3822.6 
20.7 
18.9 
7.0 
5.1  

3813.3 
11.4 
09.6 
7.7 
5.9 

3804. o 

800.3 
798.4 

6.6 

3794.7 
2.9 

91. o 
89.2 
7.3 

3785.4 
3.6 

79.8 

3776.1 
4.3 
2.4 

70.5 
68.7 

3766.8 
4.9 
3. I 

61.2 
59- 4 

3757- 5 
5.6 
3.8 
1.9 

50.0 

3748.2 
6.3 
4.4 
2.6 

40.7 

3i738.8 
7.0 
5. I 
3.2 

31.4 
3729.5 

7.6 
5 . 8  
3.9 

2.2 

81.7 

8.0 

2.0 
3720. I 

4789.8 
7.5 
5.2 
2.8 
80.5 

4778.2 
5.9 
3.6 

71.3 
68. g 

4766.6 
4.3 

62. o 
59.7 
7.3 

4755.0 
2.7 

50.4 
48. x 

5.7 

4743- 4 
41. I 
38.8 
6.4 
4.1 

4731.8 
29.5 
7- 1 
4.8 
2.5 

17.8 
5 . 5  
3.2 

IO. 8 
4708.5 

6.2 
3.9 

701.5 
699.2 

4696.9 
4.5 

92.2 
89.9 

7.5 
4685.2 

78.2 
5.9 

4673.6 
71.2 
68.9 
6.5 
4.2 

4661.9 
59.5 
7.2 
4.9 
2.5 

4650.2 

4720.2 

2 ; 
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Lat. 

o /  

59 00 

3 
4 

I 
2 

59 02 

7 
8 
9 

59 '0 

I3 
I4 

59 15 
16 
17 
18 
I9 

59 20 

. 23 
24 

59 25 
26 
27 
28 

25 

59 3c 
31 
32 
32 
34 

59 3: 
3t 
37 
3t 
35 

59 4( 
4' 
4: 
4: 
41 

59 4! 
4( 
4: 
41 
4! 

59 51 
5 )  
5 :  
5 :  
5 1  

59 si 
5' 

* 5: 
51 
5 !  

59 61 

11 
I2 

21 
22  

Meters. 
30.944 

4 
4 
4 
4 

30.944 
4 
4 
4 
4 

30.944 
5 
5 
5 
5 

30.945 
5 
5 
5 
5 

30.945 
5 
5 
6 
6 

30.946 
6 
6 
6 
6 

30.946 
6 
6 
6 
6 

7 
7 
7 
7 

30.947 
7 
7 
7 
7 

30.947 
7 
7 
8 
8 

30.948 
8q 
8 
8 
8 

30.948 
8 
8 
8 
8 

30.946 

30.948 

Latitude 5go to 60° -Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

I O  
I 
2' 

3 
4 

15 
6 

i 
9 

20 
I 
2 
3 
4 

22 
7 
8 
9 

30 

3 
4 

I 
2 

3i z 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

7 
8 
9 

60 

Meters. 

30.95 
61.89 
92.84 

123.78. 
154.73 
185.68 
216.62 
247.57 
278.51 

309.46 
340.41 
371.35 
402.30 
433.25 
464. I9 
495. I4 
526.08 
557.03 
587.98 

618. 92 
649.87 
680.81 
711.76 
742.71 
773.65 
804.60 

tis: $ 
897.44 

928.38 
959.33 
990.27 

I 052.17 
I 083. I I  
I 114. OG 
I 145.00 
1175.95 
I 206.90 

I 237.84 
I 268.79 
1 299.74 
I 330.68 
I 361.63 

I 392.57 
1 423.52 
I 454.47 
I 485;41 
I 516.36 

1 547.30 
I 578.25 
I 609.20 
I 640.14 
I 671.09 
I 702.03 
1732.98 
1 763.93 
1 794.87 
I 825.82 
I 856.76 

I 021.22 

Valueof I/ 

Meters. 
1856.62 .. 62  

* 63 
* .63 

.64 
1856.64 

.65 

.65 
-66 
.66 

1856.67 
67 

.68 

.68 
* 69 

1856.69 
* 70 
* 70 
* 71 
.7I 

1856.72 
* 72 
73 

* 73 
* 74 

1856.74 
-75  
* 75 
* 75 
.76 

1856.76 
-77 
* 77 
78 

-78 
1856.79 

e79 
* 80 
.80 
.81 

1856.81 
.82 
.82 
* 83 
83 

' 84 
85 

* 85 
.86 

1856.86 
87 

* 87 
9 88 
.88 

1856.88 

1856.84 

* 89 
* 89 
* 90 
* 90 

1856. gr 

ums of minutes for middle 
latitude. 

/ 

I 
2 

3 
4 

5 
I 
9 

IO 
I 
2 
3 
4 

7 
8 
9 

20 
I 
2 

3 
4 

25 
6 

I 
9 

30 
I 
2 

3 
4 

35 
6 

! 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

I 
2 

I 
2 

3 
4 

3 
7 
8 
9 

60 

Meters. 

.I 856.6 
3 713.2 
5 569.9 
7 426.5 

I1 139.8 
12 996.4 
I4 853.1 

9 283.2 

16 709.8 

18 566.4 
20 423. I 
22 279.8 
24 136.5 
2.5 993- 1 

27 849.8 
29 706.5 
31 563.2 
33 419.9 
35 276.6 

37 133.4 
38 990.1 
40 846.8 
42 703.5 
44 560.3 
46 417.0 
48 273.7 
50 130.5 
51 987.2 
53 844.0 

55 700.8 
57 557.5 
59 414.3 
61 271. I 
63 127.9 
64 984.6 
66 841.4 
68 698.2 
70 5 5 5 . 0  
72 411.8 

74 268.7 
76 125.5 
77 982.3 
79 839. I 
81 69s. 9 
83 552.8 

89 123.3 
go 980.2 

92 837.0 
94 693.9 
96 550.8 

:; $2: ; 

98 407.6 
100 264.5 
102 121.4 
103 978.3 
I05 835.2 
107 692. I 
109 549.0 
111 405.9 

- 
Latitude 59O-Co-ordinates of curvature.' 

mgitude. 

-__ 
O I  

0 1  
2 

3 
4 

" 5  
78 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I1 00 
I 2  00 
I3  00 
I4 00 
I5 00 
16 00 

17 00 
18 00 
I9 00 

20 00 
21 00 
22 00 
33 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Metrrs. 

958.0 
1915.9 
2 873.9 
3 831.9 
4 789.8 
5 747.7 
6 705.7 
7 663.7 
8 621.6 

9 579.6 
I4 369.3 
'9 159.1 
23 948.8 
28 738.5 
33 528.1 
38 317.7 

47 896.7 
52 686. I 

57 475.4 
62 264.6 
67 053.7 
71 842.7 
76 631.6 
81 420.4 
86 209. o 
90 997.5 
95 785.9 

100 574.1 

105 362.2 
I10 '50. I 
I 14 938 
172 375 
229 773 
287 120 
344 402 
401 608 
458 723 
515 736 

572 633 
629 403 
686 031 
742 506 
798 815 
854 945 

1 077 426 

43 107.2 

910 883 
966 618 

I 022 136 

1132474 
I 187 269 
1 241 799 
I 296050 

1 403 671 
1 457 015 
1 510 034 
1 562 715 
I 615 047 
I 667 016 

I 350 011 

Y 

Meter. 

0. I 

I. I 
0.5 

1.9 
3.0 
4.3 
5.9 
7.6 
9.7 

11. g 
26.9 
47.8 
74.6 

107.5 
146.3 
191. I 
241.8 
298.6 
361.2 

429.9 
504.5 
585. 2 
671.7 
764.3 
862.8 
967.3 

I 077.8 

I 316.6 

1445.0 
1 579.3 
I 720 
3 869 
6 877 

10 744 
15 468 
21 048 
27 484 
34 773 

42 914 
5 1  906 
61 746 
72 432 
83 961 
96 332 

109 541 
123 585 
138 462 
I54 I67 

170 698 
188 050 
206 221 
225 205 
244 998 
265 597 
286 995 
309 '90 
332 I75 
3 5 946 

1194.2 

3 5 0497 
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. 

. 

Lat. 

o /  

60oi 
I 

1 

60 o! 

i 
< 

60 IC 
1 1  
I: 

1: 

60 15 
I t  
17 
IE 
' 5  

60 PC 

IL 

21 
22 

23 
24 

60 25 
26 

27 
28 
29 

60 30 
31 

~ 32 
33 
34 

60 35 
36 
37 
38 
39 

60 40 
. 41 

42 
43 
44 

Go 45 
46 
47 
48 
49 

60 50 
51  
52 
53 
54 

60 55 
56 

59 
60 60 

2s 
--- 

31. oc 
0.99 

* 97 - 96 
* 94 

30.92 
* 91 
* 89 
.88 
.86 

30.85 
* 83 
.81 
.80 
* 79 

30.77 
* 75 
74 

* 72 
.70  

30.69 
.67 
.66 
* 64 
* 63 

30.61 
' 59 
.58  
.56 
* 55 

30.53 
51 

' 50 
* 48 
' 47 

30.45 
-44 
.42 
-41 
39 

30.38 
* 36 
35 
33 

e32 
30.30 

.28 
27 

* 25 
* 24 

30.22 

19 
* 17 . 16 

30. I4 
.I2 . I 1  
* 09 
.08 

30.06 

.20 

- 

- 
3'' 4" 

62.00 
1.97 

94 
* 91 
.88  

61.84 
. 8 1  
' 78 
.75  
* 72 

61.69 
.66 
* 63 
.60 
* 57 

61-53 
.SO 
* 47 
a 4 4  
.41 

61.38 
* 35 
32 

.28 
25 

61.22 
* I9 
. 1 6  

09 

61.06 
* 03 

0.97 
' 94 

60.91 
* 87 
84 

.81 
* 78 

60.75 
* 72 
' 69 
.66 
* 63 

60.59 
e56 - 53 
50 

* 47 

fk. 44 
.4I 
* 37 
* 34 
* 31 

60.28 
25 

, 18 
'5 

60. I 2  

. I 2  

I. 00 

. 2 2  

Latitude bo to 61O-Arcs of the parallel in meters. 

7 7 . s  
* 40 
* 42 
* 38 
34 

77.31 
* 27 
.23 
* 19 

15 

77.11 
07 

7.03 
6.99 

.95 
76.92 
.88 
.84 
.80 
* 76 

76.72 
.68 
* 64 
.60 
* 56 

76.53 
* 49 
45 

* 41 
37 

76.33 - 29 
25 

* 17 
76.14 

. 2 I  

. I O  

.06 
6.02 
5.98 

75.94 
-90 
.86 
.82 
-78 

75.75 
e 7 1  
67 
63 

* 59 

75.55 
* 51  
* 47 
-43 
-39 

75.35 
* 31 

27 - 23 
. '9 

75. I 5  
- 

93. w 
92.96 

91 
.86 
.82 

92.77 
* 72 
.68 
* 63 
* 58 

92.54 
49 

a 4 4  

* 39 
35 

92.30 
25 

. 1 6  

. 2 1  

. I 1  

92.07 

1.97 
* 93 
.88 

2.02 

91-83 
' 78 - 74 
* 69 
64 

91.60 
* 55 
- 5 0  
.46 
41 

91. 36 
.3' - 27 

. I 7  

91. I3 
.08 

I. 03 
0.98 
' 94 

90.89 
* 84 
.80 
75 

- 7 0  

90.65 
.61 
.56 
* 51 
47 

90.42 
37 
32 

.28 
* 23 

go. 18 

. 2 2  

- 

1" 

108.50 
* 45 
* 39 
* 34 
.28  

108.23 
. 1 8  

.07  
8. ot 

107.96 
* 91 
* 85 
.80 
* 74 

107.69 
63 

-58 
52 

* 47 

107.41 
36 

* 30 
* 25 
' '9 

107.14 
.08 

7.03 
6.97 

92 

106.86 
.81 
.75 
* 70 
* 64 

106.59 
* 53 
.48 
* 42 
* 37 

106.31 
.26 

* 15 
.09 

106.04 
5.98 

* 93 
* 87 
.82 

105. 76 
* 71 
' 65 
.60 
e54 

[05. 49 
* 43 
38 

' 32 
.27  

tog. 21 

. I 2  

. 2 0  

124.00 
123.94 

.88 

. 81 

.75 
123.69 

a63 
57 

.so 
a 4 4  

123.38 
* 32 
.26 
* '9 
* '3 

I 23.07 
3.01 
2.94 
.88 
. 8 2  

122.76 
70 

* 63 
57 
51  

I22.44 

* 38 - 32 
25 
I9 

(22.13 
.07 

1.94 
.88 

rzI.87. 
75 
69 

* 63 
56 

r21.50 

-44 
37 

* 31 
.25 

121.18 

.06 

0- 93 

120.87 
.8r  
* 75 
.68 
.62 

[20. 55  
-49 
* 43 
-37 
30 

IZO. 24 

2.00 

. I2 
I.  00 

'39.51 
. e 4 4  

* 37 . .30 
* 23 

139. '5 
.08 

9.01 
8.94 

* 87 

138.80 
* 73 
.66 
59 

* 52 

138.45 
* 38 
* 3' 
* 24 

17 

r38. IO 
8.03 
7.96 

* 89 
.82  

r37.75 
' 67 
.60 
* 53 
.46 

137.39 
* 32 
25 

. 1 8  

'37.04 
6.97 

90 
* 83 - 76 

136.69 
.62 
* 55 
.48 
* 41 

136.33 
.26 
* 19 . I2 

6.05 

. I1 

r35.98 

84 
* 91 

77 
* 70 

135.62 
e 5 6  
e48 
,4I  
34 

135.27 

1' 

930.0 
29.6 
9. I 
8.6 
8. 2 

927.7 
7. 2 
6.8 
6.3 
5.8 

925.4 
4.9 
4.4 
3.9 
3.5 

923.0 
2 .5  

1.6 
2. I 

1. I 

920.7 

19- 7 
9.3 
8.8 

0. 2 

918.3 
7.8 
7.4 
6.9 
6.4 

916.0 
5 . 5  
5 . 0  
4.6 
4. 1 

913.6 
3. I 
2.7 

1.7 

911.3 
0.8 

IO. 3 
og. 8 
9.4 

9 8 . 9  
8.4 
8. o 
7.5 
7.0 

906.5 
6. t 
5.6 
5. I 
4.7 

904.2 
3.7  
3.2 
2.8 
2.3 

901.8 

2.2  

1860. I 
59.2 
8.2 
7.3 
6.3 

1855.4 
4.5 
3.5 
2 . 6  
I .  6 

1850.7 
49.8 
8.8 
7.9 
6. 9 

1846. o 
5. I 
4. I 
3.2 

1841.3 
40.4 
39- 4 
8.5 
7.5 

1836.6 
5.7 
4.7 
3.8 
2.8 

1831. g 

30. o 
29. I 
8. I 

1827.2 
6- 3 
5.4 
4.4 
3.4 

1822.5 
I. 6 

20.6 
19. 7 
8.8 

1817.8 
6.9 
5.9 
5.0 
4.0 

1813. I 
2. 2 
1.2 

IO. 3 
og. 3 

1808.4 
7.4 
6.5 
5.6 
4.6 

1803.7 

2 . 2  

I .  0 

2790. I 
88.7 
7.3 
5.9 
4.5 

2783. I 
1 . 7  

80.3 
78.9 

7- 5 

2776. I 
4.7 
3. 2 
I. 8 

70.4 
2769. o 

7.6 
6. 2 

4.8 
3.4 

2762. o 
60. 6 
59.2 
7.8 
6.4 

2754.9 
3.5 

50.7 
49.3 

2747.9 
6.5 
5. I 
3.7 
2.3 

2740.8 
39.4 
8. o 
6.6 
5.  2 

2733.8 
2.4 

31.0 
29.5 
8. I 

2726.7 
5.3 
3.9 
2.5 

2719.6 
8.2 
6.8 
5.4 
4.0 

27!2.5 

09.7 
8.3 
6 9  

2705.5 

2. I 

21. I 

11.2 

4' 

3720. I 
18.3 
6.4 
4.5 
2. 6 

3710.8 
08. g 

7.0 
5 . 2  
3.3 

3701.4 
699.5 

7.7 
5.8  
3.9 

3692. o 
go. 2 
88.3 
6.4 
4.5 

3682.7 
80.8 
78.9 
7.0 
5. I 

3673.3 
71.4 
69.5 
7.6 
5.7 

3663.9 
2 . 0  

60. I 
58.2 
6.3 

3654.5 
2.6 

50.7 
48. S 
6.9 

3645.0 
3.2 

41.3 
39.4 

7.5 
3635.6 

3.8 
I. 8 

30. o 
28. I 

3626.2 
4.3 
2.4 

20.6 
18.6 

3616.7 
4.9 
3.0 

09.2 
11.1 

3607.3 

5' 

4650. 2 

47.8 
5 . 5  
3. 2 

40.8 
4638. 5 

6. I 

3.8 
1.4 

29. I 

4626.8 
4.4 

19.7 
7.4 

4615. o 
2.7 

IO. 4 
08. o 

5.7 

4603.3 
601. o 
598.6 

6.3 
3.9 

4591.6 
89.2 
6.9 
4.5 

82.2 

4579.8 
7.5 
5 .  I 
2.8 

70.4 
4568. I 

5.7 
3.4 

61.0  

22. I 

58.7 

4556.3 
4.0 

51.6 
49. 2 
6. 9 

4544.5 
42.2 
39.8 

7.5 
5. I 

4532.7 
30.4 
28. o 
5.7 
3.3 

4520.9 
18.6 
6.2  
3.9 

11.5 

4509.1 
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II 

Lat. 

O I  

60 00 
I 
2 
3 
4 

GO 05 
6 
7 
8 
9 

60 I O  
I 1  
I2 
13 
14 

60 15 
16 
17 
18 
19 

60 20 
21 
22 
23 
24 

60 25 
26 
27 
28 
29 

60 30 
31 
32 
33 
34 

60 35 
36 
37 
38 
39 

60 40 
41 
42 
43 
44 

60 45 
46 
47 
48 
49 

60 50 
51 
52 
53 
54 

60 55 
56 

59 
60 60 

:s 

Meters. 

9 
9 
9 
9 

30.949 
9 
9 
9 
9 

30.949 
9 

49 
50 

30.950 

30.948 

0 

0 
0 

.O 
0 

30.950 
0 
0 
0 
0 

30.950 
I 
I 
I 
1 

30.95' 
I 
I 
I 
1 

30.95 1 
I 
I 
1 
2 

30.952 
2 
2 
2 
2 

30.952 
2 
2 
2 
2 

30.952 , 
3 
3 
3 
3 

30.953 
3 
3 
3 
3 

30.953 

Latitude 60° to 61~-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

I i  
7 
8 
9 

20 
I 
2 

3 
4 

* 25 
6 

! 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
1 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

1 
2 

s 
' 2  

Meters. 

30.95 
61. go 
92' 85 

123.80 
154.75 
185.71 
216.66 
247.61 
278.56 

309.51 
340.46 
371.41 
402.36 
433.31 
464.26 
495.21 
526.16 
557.12 
588.07 

619.02 

680.92 
711.87 
742i 82 
773.77 
804.72 
835.67 
866.62 
897.57 

928.53 
959.48 
990.43 

I 021.38 
1 052.33 
I 083.28 
I 114.23 
I 145.18 
I 176.13 
I 207.08 

I 238.03 
I 268.98 
1299.94 
I 330.89 
I 361.84 

1392.79 
I 423.74 
I 454.69 
I 485.64 
1516.59 

1 547.54 
1578.49 
1 609.44 
I 640.40 
1 671.35 
I 702.30 
1 733.25 
I 764.20 
1 795. I5 
I 826. IO 

1 857.05 

649.97 

Meter$. 
1856.91 

-91 
* 92 
-92 
93 

* 94 
* 94 
* 95 
* 95 

1856.96 
* 96 
-97 - 97 
* 98 

1856.98 
* 98 
99 

6.99 
7 - 0 0  

1857.00 

1856.93 

. 01 . 01 

.02 
- 0 2  

1857.03 
* 03 
-04 
$04  
05 

1857.05 
.06 
.06 
* 07 
a 0 7  

1857.07 
.08 
-08 
* 09 
* 09 

1857. IO . I O  . I 1  . I1  . I 2  

1857.12 
* 13 - 13 - I4 
* I4 

* I5 

.16 
1857.17 

* I7 
. I 8  
.18 
* '9 

1857.15 

: :i 

1857.19 

Sums of minutes for middlc 
latitude. 

/ 

I 
2 
3 
4 

i 
7 
8 
9 

I O  
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

3i 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 
1 
2 
3 
4 

7 
8 
9 

Go 
- 

Metem. 

I 856.9 
3 713.8 
5 570.7 
7 427.7 
g 284.6 

I X  141.5 
12 998.5 
14 855.4 
16 712.4 

18 569.3 
20 426.3 
22 283.2 
24 140.2 
25 997.2 
27 854.2 
2g 711. I 
31 568. I 
33 425.1 
35 282. I 

37 139.1 
38 996. I 
40 853. I 
42 710. I 
44 567.2 
46 424.2 
48 281.2 
50 138.2 
51 995.3 
53 852.3 

55 709.4 
57 566.4 
59 423.5 
61 280.6 
63 137.6 
64 994.7 
66 851.8 
68 708. g 

72 423. I 

74 280. I 
76 137.2 
77 994.4 
79 851.5 
81 708.6 

83 565.7 
85 422.8 
87 280.0 
89 137.1 
90 994- 2 

92 851.4 
94 708.5 
96 565.7 
98 422.8 

I o 0  280.0 

'03 994.3 

107 708.7 
'09 565.9 
I11 423.1 

70 566.0 

102 137. 2 

105 851.5 

Latitude Goo-Co-ortliix.!cs of curvature. 

Longitude. 

O I  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

0 I O  

20 
'5 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

I O  

20 

2 0 0  

IO 00 
I 1  00 
I2 00 
13 00 
14 * 
I5 00 
16 00 
I7  00 
18 00 
'9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

AFeteilr. 

I 930.0 
I 860.1 
2 790. I 
3 720.2 

4 650.2 
5 580.2 
6 510.3 
7 440.3 
8 370.4 

9 300.4 
'3 950.5 
18 600.6 
23 250.7 
27 goo. 8 

32 550.8 
37 200.8 
41 850.7 
46 500.6 
51 150.3 

55 800.0 
60 449.6 
65 099.2 
69 738.6 
74 397.9 

88 345.0 
92 993.8 
97 642.4 

83 79 047.0 6g6. I 

I02 290. g 
106 939.2 
111 5s7 
167 349 
223 073 
278 745 
334 354 
389 887 
445 330 
500 672 

555 899 
611 000 
665 961 
720 769 
775 413 
829 880 
884 I57 
938 232 
992 093 

1 045 727 

I 099 123 
I 152 267 
I 205 148 
1 257 753 
I 310 072 
I 362 091 
I413  798 
1 4% 183 
1 516 233 
I 566 937 
I 617 283 

Y 

Meters. 

0. I 

I. I 
0.5 

1.9 
2.9 
4.2 
5.7 
7.5 
9.5 

11.7 
26.4 
46. 9 
73.2 

105.4 
143.5 
187.4 
237.2 
292.8 
354.3 

421.7 
494.9 
574.0 
658.9 
749.7 
846.4 
948.8 

1291.3 

I 417.2 
1549.0 
I 687 
3 795 
6 745 

10 538 
I5 172 
20 645 
26 957 
34 107 

42 092 
50 9x1 
60 562 
71 043 
82 350 
94 482 

107 436 
121 209 
'35 798 
' 5 '  199 

167 409 
I84 424 
202 241 
220 854 
240 261 
260 456 
281 436 
303 194 - 
3'5 726 
349 02s 
373 093 

1057.1 
1171.3 
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Latitude 6i0 to 6z0-Arcs of the parallel in meters. 
- 

Lat. 

o /  

61 a 
1 

1 

61 o! 
t 

i 
5 

GI I( 
I1 
I: 
1: 

14 

61 I: 
It  
1; 
I t  
1s 

61 zc 
21 
2: 
2: 
24 

61 25 
2t 
27 
28 

2s 

61 3c 
31 
32 
33 
34 

61 35 
36 
37 
38 
39 

61 40 
41 
42 
43 
44 

61 45 
46 
47 
48 
49 

61 50 
51 
52 
53 
54 

61 55 
56 
57 
58 
59 

61 60 

15.0: 
. 02 
.O1 
.O1 

5. oc 
14.9s 

.92 
95 

.9i  
* 9t 

14.95 
.94 
94 

.92 
* 92 

14-91 
9c 

* 9c 
* 85 
.8E 

14.87 
.8E 
.86 
.85 
.84 

14-83 
* 83 
. 8 2  
. 8 I  
.80 

14.79 
79 

.78 
* 77 
.76 

14.75 
75 

* 74 
* 73 - 72 

14.71 
. ? I  
* 70 
69 

.68 
14.67 

67 
.66 - 65 
.64 

14.64 
* 63 
.62 
.61 
.60 

14.60 
* 59 
.58  
57 

* 56 
4.56 
- 

30.06 
* 05 
03 

30. oc 
29- 98 

97 
.95 
.93 
.92 

29.9c 
3 89 
* 87 
.86 
.84 

29.82 
. 8 I  
* 79 
a78 - 76 

29.75 
* 73 
-71 
* 70 
.68 

29.67 
* 65 
* 63 

. 01 

.62 

.60 

29.59 
57 

-56  
-54  
f 52 

29.51 
* 49 
.48 
a46 
. 4 4  

29.43 
* 41 
40 

* 38 
*37 

19.35 
+ 33 
-32 
* 30 
29 

!9.27 
* 25 
* 24 
. 2 2  
- 2 1  

!9. 19 
* 17 
.16 
14 
I3 

9. I 1  

GO. 12 

* 09 
.06 

I. 03 
60.00 

59.96 
* 93 
90 

e 8 7  
.84 

59.81 
.78 
* 74 
. 7 I  
.68 

59.65 
.62 
* 59 
* 55 
* 52 

59.49 
.46 
a43 
* 40 
.36 

59.33 
* 30 
* 27 
* 24 

59.17 
* 14 

.08 

.05 

59.02 
8.98 

* 95 
92 

.89 

58.86 
' 83 - 79 
* 76 
73 

58.70 
.67 
64 

.60 
* 57 

58.54 
* 51 
48 
.44 
* 41 

58.38 
* 35 
32 

* 29 
* 25 

58.22 

. 2 1  

. I1 

75- '5 

* 07 
5.02 
4.95 

74.96 
92 

.8E 

.a4 

.8c 

74.76 
.72 
.68 
.64 
.6c 

74.56 
5 2  

-48 
-44 
.4a 

. I1 

74.36 

: 3 
* 24 

74. '7 
* '3 
* 09 
e 0 5  

4.01 

73.97 
* 93 
* 89 
.85 
. 8 I  

73.77 
.73 
* 69 
' 65 
.61 

73.57 
* 53 
e49 
* 45 
41 

73- 38 
* 34 
' 30 
.26 

. 20 

.22  

73.18 
* 14 

.06 
3.02 

72.98 
* 94 
.90 
.86 
.82 

. IO 

72-78 

go. 18 
.'14 
* 09 

90.04 
89.99 
89.95 

* 90 
.85 
.80 
.76 

89.71 
.66 
.62 
* 57 - 52 

89.47 
* 43 
* 38 
* 33 
. 28  

89.24 
* '9 
* 14 
* 09 
a 0 5  

89.00 
8.95 
.90 
.86 
. 8 I  

88.76 
* 71 
.67 
.62 
.57 

88.52 
.48 
.43 
38 

* 33 

88.29 
* 24 
19 

* I4 . IO 

88.05 
8.00 
7.95 
-91 
.86 

87.81 
* 76 
72 
67 

.62 
87.57 

* 52 
* 48 
* 43 
* 38 

87.33 

105 .21  . 16 

5.05 
4.99 

104.94 
.88 
83 

* 77 
* 72 

104.66 
.61 
55 
50 
.44 

104.39 
* 33 
.28  

* 17 

104. I I  
.06 

4.00 
3.95 
.89 

103.84 
-78 
.72 
.67 
.62 

103.56 
* 50  
45 

* 39 
f 34 

103.28 

. I7  

.06 

103.00 
2- 95 

89 
.84 
.78 

102.73 
67 

.61 
* 56 
a 5 1  

102.45 
39 - 34 

.28 
* 23 

102.17 

.06 

1-95 

. I O  

.22 

* 22 

. I 1  

. I 1  

2.00  

101.89 
- 

- 

t3// 

__. 

120. 21; 
. I.! 

20.0: 
19.95 

119.92 
.Q  
.8c 
* 74 
* 67 

119.61 
* 55 
45 
42 

* 36 
119. 3c 

23 
* '7 

9.04 

. I: 

. I 1  

118. gE 
* 92 
85 

.75 - 73 
118.67 

.6c 
* 54 
* 48 
-41 

118.35 
29 

.16 

I 18. 03 
7.97 

* 9' 
84 

* 78 

117.72 
* 65 
.59 
.53 
.46 

* 33 
* 27 

I4 

117.08 
7.02 
6.95 - 89 

* 83 
1 16.76 

. 7 0  
* 64 
* 57 
. 5 *  

116.44 

, 2 2  

.IO 

117.40 

.21 

- 

'35.27 

13 
5. oc 
4.95 

'34.91 
85 

.78 

.7c 
63 

'34.56 
.49 
-42 
* 35 
. 28  

* 14 
4.06 
3.99 

92 

133.85 
* 78 
* 71 
* 64 
.57 

133.50 
43 
35 

. 2 8  

. 2c 

134.21 

.21 

133. I 4  
07 

3.00 
2.93 
.86 

132.78 
71 

.64 
57 

* 50 

132.43 
* 36 
* 29 

' '5 
132.07 

1.93 
.86 
79 

131.72 
* 65 
.58  
50 

* 43 
r3r. 36 

' 29 

* 14 
* 07 

r31.00 

. 22  

2.00 

.22 

- 

1' 

901. E 
1.4  
0 .9  

900.4 
899.9 
899.5 
9.0 
8.5 
8.0 
7.6 

897. I 
6.6 
6. 2 

5.7 
5 . 2  

894.7 
4.3 
3.8 
3- 3 
2 . 8  

892.4 
1.9 
1.4 
0.9 
0 . 5  

890. 0 

89.5 
9.0 
8.6 
8. I 

887.6 
7. 1 
6.7 
6.2 
5.7 

885. 2 

4.8 
4.3 
3.8 
3.3 

882. g 
2.4 
1.9 
1.4 
1.0 

880.5 
80.0 
79.5 
9.1 
8.6 

878. I 
7.6 
7.2 
6.7 
6.2 

875.7 
5.2 
4.8 
4.3 
3.8 

873.3 

a/ 

1803.7 
2.7 
1.8 

800.8 
799.9 

1798.9 
8.0 
7 . 0  
6. I 
5. I 

'794.2 
3.3 
2.3 
1.4 

90.4 
1789.5 

8.5 
7.6 
6.6 
5.7 

1784.7 
3.8 
2.8 
1.9 
0.9 

1780. o 
79.0 
8. I 
7.1 
6.2 

1775.2 
4.3 
3.3 
2.4 
1.4 

1770.5 
69.5 
8.6 
7.6 
6.7 

1765.7 
4.8 
3.8 
2.9 
1.9 

1761.0 
60. o 
59. I 
8. I 
7 . 2  

1756.2 
5 . 2  
4.3 
3.3 
2.4 

'751.4 
50.5 
49.5 

8 .6  
7.6 

1746.7 

3/ 

2705.5 
4. I 
2.6 

701.2 
699.8 

2698.4 
7.0 
5.6 
4. I 
2.7 

2691.3 
89.9 
8.5 
7.0 
5.6 

2684.2 
2 . 8  

81.3 
79.9 
8.5 

2677. I 
5.7 
4.2 
2 . 8  
1.4 

1670. o 
68.6 
7.1 
5.7 
4.3 

2662. g 
1.4 

60. o 
58.6 
7.1 

4- 3 
2.9 
1 .4 
50.9 

2648.6 
7.2 
5.7 
4.3 
2.9 

2641.5 
40. o 
38.6 
7.2 
5. 7 

2634.3 
2.9 
1.5 

30. o 
28.6 

2627.2 
5.7 
4.3 
2.9 
1.4 

2620. o 

2655.7 

4/ 

3607.3 
5.4 
3.5 

601.6 
599.7 

3597.9 
6.0 
4.1 

90.3 

3588.4 
6.5 
4.6 
2.7 

80.8 
3578.9 

7.0 
5. I 
3.2 

71.3 

3569.4 
7.5 
5.6 
3.7 
1.9 

3560. o 

6.2 
4.3 
2.4 

3550.5 
48.6 
6.7 
4.8 
2.9 

3541.0 
39. I 

7 . 2  
5.3 
3.4 

3531.5 
29.6 
7.7 
5.8 
3.8 

352'. 9 

18. I 
6.2 
4.3 

3512.4 
IO. 5 
08.6 
6.7 
4.8 

3502.9 
501.0 

499. I 
7.2 
5.3 

3493.4 

2 . 2  

58. I 

20.0 

5/ I 

4509. I 
6.8 
4.4 

502.0 
499.7 

4497.3 
5.0 
2.6 

go. 2 

87.9 

4485.5 
3.1 

80.8 
78.4 
6. o 

4473.6 
71.3 
68. g 
6- 5 
4.2 

4461.8 
59.4 
7. I 
4.7 

52.3 
4449.9 

7.6 
5 . 2  
2 . 8  

40.5 

4438. I 
5.7 
3.3 

31. o 
28.6 

4426.2 
3.8 

21.5 
19. I 
6.7 

4414.3 
11.9 
09.6 
7.2 
4.8 

4402.4 
400.0 
397.7 

5.3 
2.9 

4390.5 
88. I 
5.8 
3.4 

81.0 

4378.6 
6.2 
3.8 

71.5 
69. I 

4366.7 
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Lat. 

O I  

61 00 
I 
2 
3 
4 

61 05 
6 
7 
8 
9 

61 IO 
I 1  
I2 
I3 
I4 

61 15 
16 
17 
IS 
19 

61 20 
21 
22 
23 
24 

61 25 
26 
27 
28 
29 

GI 30 
31 
32 
33 
34 

61 35 
36 

$4 
39 

G I  40 
41 
42 
43 
44 

61 45 
46 
47 
48 
49 

61 50 
51 
52 
53 
54 

61 55 
56 
57 
58 
59 

5 1  60 

Value of 1') 

Metem. 
30.953 

3 
3 
3 
4 

30.954 
4 
4 
4 
4 

30.954 
4 
4 
4 
4 

30.954 
4 
5 
5 
5- 

30.955 
5 
5 
5 
5 

30.955 
5 

- 5  
5 
5 

30.956 
6 
6 
6 
6 

6 
6 
6 
6 

30.956 

30.956 
6 
6 
7 
7 

30.957 
7 
7 
7 
7 

30.957, 
7 
7 
7 
7 

30.957 
8 
8 
8 
8 

30.958 

Latitude 61O to Gzo-Meridional arcs. 

Sums of seconds for middlc 
latitude, 

I /  

I 
2 
3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

i3 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

1 
2 

7 
8 
9 
60 - 

Meter. 

30.96 

92.87 

154.78 
185. 73 
216.69 
247.64 
278.60 

309.56 
340.51 
371.47 
402.42 
433.38 
464.33 
495.29 
526.24 
557.20 
588.15 

619. I I  
650.07 
681.02 
711.98 
742.93 
773.89 
804.84 
835.80 
866.75 
897.71 

928.67 
959.62 
990.58 

1021.53 
I 052.49 
I 083.44 

I 145.35 
I 176.31 
I 207.27 

I 238.22 
I 269.18 
I 300.13 
1331.09 
I 362.04 
1393.00 
I 423.95 
1 454.91 
I 485.87 
I 516.82 

1 547.78 
1 578.73 
I 609.69 
I 640.64 
I 671.60 
* 702.55 
1733.51 
1164.46 
1795.42 
I 826.38 
1857.33 

61.91 

123.82 

I 114.40 

Value of I/  

Meters. 
1857.19 

.20 

.20 

. 2 1  

.21 

1857.22 
.22 
.22 
* 23 
* 23 

1857.24 
* 24 

25 
25 

.26 
1857.26 

27 
27 
.2n 
.28 

1857.29 
* 29 
29 

* 30 
* 30 

* 31 
* 32 
* 32 
* 33 

* 34 - 34 
35 

-35 
1857.35 

-36 
* 36 
*37 
* 37 

1857.38 
* 38 
* 39 
* 39 
-40 

18.57- 40 
.41 - 41 
f 41 
* 42 

1857.42 
a43 
* 43 
-44 
e 4 4  

1857.45 
* 45 
.46 
.46 
.46 

1857.47 

1857.31 

1857.33 

Sums of minutes for middlc 
latitude. 

/ 

I 
2 
3 
4 

2 
7 

9 
n 

IO 
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Meters. 

1857.2 
3 714.4 
5 571.6 
7 428.8 
g 286. o 

'3 -. 5 
14 857.7 
16 714.9 

I I 143.2 

18 572.2 
20 429.4 
22 286.6 
24 143.9 
26 001. I 

27 858.4 
29 715.7 
31 572.9 
33 430.2 
35 287.5 

37 144.8 
39 002. I 
40 859.3 
42 716.6 
44 573.9 
46 431.2 
48 288.6 
50 145.9 
52 003.2 
53 860. 5 

55 717.8 
57 575.2 
59 432- 5 
61 289.9 
63 147.2 
65 004.6 
66 861. g 
68 719.3 
70 576.7 
72 434.0 

74 291.4 
76 148.8 
78 006.2 

81 721.0 
79 863.6 

83 578.4 
85 435.8 
87 293.2 
89 150.6 
91 008.0 

92 865. 4 
94 722.8 
96 580.3 
98 437.7 

1 0 0  295.2 
102 152.6 
to4 010. o 
105 867.5 
107 725..0 
tog 582.4 
1 x 1  439.9 

Latitude GIo-Co-ordinates of curvature. 

Longitude. X 

---___. 

Meters. 

901.8 
I 803.7 
2 705.5 
3 607.3 
4 509. I 
5 411.0 
6 312.8 
7 214.6 
8 116.4 

g 018.3 
I3 527.4 
18 036.5 
22 545.5 
27 054.5 
31 563.5 
36 072.5 
40 581. 3 
45 090. I 
49 598.9 

54 107.5 
58 616. I 
63 124.5 
67 632.9 
72 141.2 
76 649.3 

90 172.9 
94 680.5 

81 85 665. 157.3 2 

gg 188.0 
103 695.3 
I08 202 
162 271 
216 304 
270 285 
324 204 
378 047 

485 456 

538 997 
592 413 
645 690 
698 817 
751 781 
804 570 
857 172 
909 574 
961 764 

1013 729 

1 065 459 
I 116940 
I 168 161 
I 219 I I O  
I 269 775 
I3QO I44 , 
I 370 205 
1 419 947 
I 469 358 
I 518 426 
I567 141 

431 802 

Y 

Meters. 

0. I 

I.  0 
0.5 

I. 8 
2.9 
4.1 
5.6 
7.3 
9-3 

11.5 
25.8 
45.9 
71. 7 

103.2 
140.5 
183.5 
232.3 
286.8 
347.0 

413.0 
484.7 
562. I 
645.3 
734.2 
828.8 
929.2 

I 035.3 
1147. I 
I 264.6 

I 388.0 

I 652 
3 716 
6 606 
IO 320 
14 857 
20 217 
26 399 
33 400 

41 219 
49 855 
59 305 
69 567 
80 639 
92 51s 

I05 201 
118 686 
132 969 
148 048 

163 9'7 
180 575 

I 517. I 

198 016 

235 234 
216 237 

255 002 
275 537 
296 833 
318 886 
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Latitude 62O to 63O-Arcs of the parallel in meters. 

Lat. 

o /  

62 00 
I 
2 
3 
4 

62 05 
6 
7 
8 
9 

62 IO 
I1 
I2 

13 
I4 

62 15 
16 
I7 
I 8  
'9 

62 20 
21 
22 

23 
24 

62 25 
26 
27 
28 
29 

62 30 
31 
32 
33 
34 

62 35 
36 
37 
38 
39 

62 40 
41 
42 
43 
44 

62 45 
46 
47 
48 
49 

62 50 
51 
52 
53 
54 

62 55 
56 
57 
58 
59 

62 60 

1'1 

14.56 
* 55 
* 54 
-53 
53 

14.52 
* 51 
* 50 
-49 
.48 

14.48 
* 47 
.46 
45 
.44 

14.44 
-43 
* 42 
a41 
-40  

14-40 
39 

* 38 
37 

* 36 
14.36 

* 35 
-34 
* 34 
* 33 

14.32 
* 3 I  
* 30 
* 29 
.28 

14.28 
* 27 
.26 - 25 
24 

14- 24 
* 23 
.22  
.21  
.20 

14.20 
* 19 . I8 

; 2 
14.16 

15 
I4 

* 13 . I2 
14.12 . XI . IO 

* 09 
.08 

14.08 

a// 
- 
29. I1 

.08 

.06 
- 0 5  

29-03 

. I O  

.02 
9. 
8.98 

* 97 

28.95 
* 94 
92 

* 90 
* 89 

28.87 
.86 
* 84 
.82 . SI 

28.79 
* 78 
.76 
* 74 
73 

28.71 
.70  
.68 
* 67 
65 

28.63 
.62 
.60 
* 59 
* 57 

28.55 
* 54 
* 52 
51 

-49 

28.47 
* 45 
.44 
43 

.4I  
28- 39 

.. 38 
36 

* 35 
33 

28.31 
30 
.28 
.26 
* 25 

28.23 
.22 
.20 . I8 
* I7 

28.15 - 

a l l  
- 

43.67 
64 

.62 

.60 - 57 
43.55 

* 52 
* 50 
.48 
.45 

43.43 
* 40 
* 38 
* 36 
* 33 

43.31 
' 29 
.26 
24 

.21 

43.19 
. I 7  
. I 4  . I 2  
*09 

43.07 
05 

3.00 
2.97 

42.95 
* 93 
* 90 
.88 
85 

4;. 83 
.8I  
78 

* 76 
* 73 

42.71 
* 69 
.66 
* 64 
.61 

42- 59 
57 

.54 
52 

w49 

42.47 
* 45 
* 42 
.40 
.37 

42.35 
* 33 
* 30 
.28 
* 25 

42.23 

.02 

- 

P'/ 

58.22 
* 19 
.16 
* '3 

58.06 
03 

8.00 
7.97 

* 94 

57.90 
* 87 
.84 
.SI 
* 78 

57.74 
-71 
.68 
* 65 
.62 

57.59 
. 55  
* 52 
* 49 
.46 

57.43 
.39 
* 36 
' 33 
* 30 

57.27 
.23 

'7 
* 14 

57.11 
* 07  
-04 

7.01 
6.98 

. IO 

.20 

5.6.95 
9' 

,88 
' 85 
.82 

56.79 
75 

e72 
.69 
.66 

56-63 
* 59 
.56 - 53 
-50 

56.47 
.43 
.40 
37 

e34 
56.31 - 

5" 

72.78 
. .74 

70 
.66 
.62 

72.58 
* 54 
.50 
.46 
.42 

72.38 
* 34 
30 

.26 

72.18 
. I 4  

.06 

71.98 

.22 

. IO 

2.02 

.94 
* 90 
.86 
.82 

71.78 
* 74 
70 

.66 

.62 

71.58 
* 54 
* 50 

_* 46 
.42 

71.38 
34 

.30 

.26 

71.18 
* 14 

.06 

70.98 
94 

.90 

.86 . 82 
70.78 

* 74 
70 

.66 

.62 
70.58 

* 54 
-50  
.46 
.42 

70.38 

* 22 

. IO 

1.02 

- 

87.33 
* 29 
.24 
' I9 . I4 

87. IO 

* 05 
7.00 
6.95 

* 90 

86.86 
.81 
* 76 
.7I 
.67 

86.62 
-57 
.52 
.47 
* 43 

86.38 
.33 . 28 
* 23 
19 

86.14 
.og 
.04 

6.00 
5.95 

85.90 
.85 
.8a 
* 76 
* 71 

85.66 
.61 
a 5 6  
:52 
e47 

85.42 
-36 

.2a 
* 32 

. ?3 
85.18 

' 13 
.08 

5.04 
4.99 

84.94 
.89 
* 84 - 79 
75 

84.70 
-65 
.60 - 55 
-51 

84.46 

1 '' 

101. 8g 
* 83 
* 78 
* 72 
* 67 

101.61 
.55 
* 50  
.44 
89 

101.33 
.28 

I7  

101.05 

0.94 
89 

* 83 

* 22 

. I 1  

I. 00 

100.78 
72 

.67 

.61 

.56. 
100.50 

-44 
.39 
33 
.28 

. I 6  

eo5 

99.94 
.88 
83 

* 77 
* 72 

99.66 
.€a 
55 

.49 

.44 

99.38 
* 32 
* 27 

.16 

99.10 
9.04 

* 93 

100.22 

. I 1  

Ioo.OO 

. 2 1  

8.99 

.87 
98.82 

.76 
70 

* 64 
-59 

98.53 

I 16.45 
* 38 
.32 
25 

* I9 
116.13 

.06 
6.00 
5.94 

* 87 

115.81 
* 74 
.68 
.62 
.55 

115.49 
.43 
* 36 
* 30 
23 

115.17 

5.04 
4.98 

92 
I 14.85 

a79 
.72  
.66 
.60 

114.53 
.47 
.40 
.34 
* 28 

114.21 
15 
.08 

4.02 
3.96 

I 13.89 
' 83 
.76 
70 

.64 
113.57 

51 
.44 
38 

* 32 

113.25 
* I9 . I2 
.06 

3.00 

. I1  

112.93 
, * 87 . so 

* 74 
.67 

112.61 
- 

9/' 

131.00 
0.93 

.S6 
* 79 
. 7 2  

t 30.65 
.57  
* 50 
* 43 
.35 

130.28 

* 14 
* 07 

30.00 
129.93 

-85 
78 

* 71 
64 

129.57 
50 

.43 
* 35 
.28 

129.21 
* 1 4  

9.07 
8.95 

.92 

128.85 
.?E 
* 71 
* 63 
.5f 

128.45 
-42 
* 35 
* 27 

128. 1 2  
8. of 
7.95 

9' 
.84 

127.7i 
* 7c 
.6: 

55 
* 4f 

127.41 
34 . 2g 

.IC . I5 

127.05 
6.95 

* 91 
.8: 
.7c  

I 26.65 

.21  

.2c  

- 

1' 

873.3 
2.9 
2.4 
1.9 
1.4 

871.0 
0.5 

70. o 
69. 5 
9.0 

868.6 
8. I 
7.6 
7. 1 
6. 7 

866.2 
5.7 
5 . 2  
4.7 
4.3 

863.8 
3.3 
2.8 
2.3 
1.9 

861.4 
0.9 
0 .4  
Go. 0 

59.5 

859.0 
8.5 
8.0 
7.6 
7- 1 

856.6 
6. I 
5.6 
5.2 
4.7 

854.2 
3.6 
3.2 
2.8 
2.3 

851.8 
1.3 
0.8 

50.4 
49.9 

849.4 
8.9 
8.4 
7.9 
7.5 

847.0 
6.5 
6. o 
5.5 
5. I 

844.6 

9' 

1746.7 
5 . 7  
4 .8  
3.8 
2.9 

1741.9 
0.9 

40. o 
39.0 
8. I 

1737. I 
6. I 
5.2 
4. 2 
3.3 

1732.3 
1.4 

30.4 
29.5 

1727,6 
6.6 
5.7 
4.7 

1722.8 
1.8 

20. g 
19.9 
9.0 

1718.0 
7 . 0  
6. I 
5- 1 
4.2 

8.5 

3.8 

1713. 2 
2.2 
1.3 

IO. 3 
09.4 

1708.4 
.7.4 
6.5 
5.5 
4.6 

1703.6 
2.6 
1.7 

700.7 
699.8 

I 698.8 
7.8 
6.9 
5.9 
5.0 

1694. o 
3.0 

99.2 

2. I 
I .  I 

1689.2 

3' 

2620. o 
18.6 
7 .2  
5.7 
4 .3  

2612. g 
1 .4  

08.6 
7. I 

2605.7 
4.3 
2.8 
I. 4 

600. o 
2598.5 

7 .1  
5.6 
4.2 
2.8 

2591.3 
89.9 
8.5 
7 .0  
5.6 

2584.2 
2.7 

81. 3 
79.9 
8.4 

2577.0 
5.5 
4. 1 
2.7 

71.2 
2569.8 

8.3 
6.9 
5.5 
4.0 

2562.6 
61. I 
59.7 
8.3 
6.8 

2555.4 
3.9 
2.5 

51. I 
49.6 

2548.2 
6.7 
5.3 
3.8 
2.4 

39.5 
8. I 
6.6 
5.2 

2533.7 

IO. 0 

2541. C 

4' 

3493.4 
9'. 4 
89.5 

7- 6 
5.7 

3483.8 
1.9 

80.0 
78. I 
6.2 

3474.3 
2.3 

70.4 
68.5 
6.6 

3464.7 
2.8 

60. g 
59.0 
7.0 

3455. I 
3.2 

5'. 3 
49.4 

7.5 
3445.6 

3.6 
* 41.7 

39.8 
7.9 

3436.0 
4. I 

30. 2 
2. I 

28.3 
3426.4 

4.5 
2. 5 
20.6 
18. 7 

3416.8 
4.9 
2.9 

09. I 
3407.2 

5.3 
3.3 

401.4 
399.5 

3397.6 
5.6 
3.7 

91.8 
89.9 

11.0 

337:  

4. 1 

80. 2 
2 . 2  

3378.3 

4366. i 
4. : 

61.5 
59. ! 

7.1 
4354.2 

50. ( 
47. t 
5.2 

4342.2 
40.1 
38. ( 
5. f 

3. : 
4330. ! 

28. ! 
6. 
3. : 

21.. 

4318. t 

6. 
4. 

11.' 

09. . 
4306. I 

4. 
302. 
299. 

7.1 

4295. ' 
90. 
87. 
5. 

4283.1 
80. 
78. 

5. 
3. 

68. 
6. 
3. 

61. 
4259. 

6. 
4. 

51. 
49. 

4247. 
4. 

42. 
39. 
7. 

4234. 

30. 
27. 
5. 

4222. 

2.1 

2. I 

4271. I 

2. 

-- 



UNITED STATES COAST AND QEODETIU SURVEY. 267 

Lat . 

o /  

62 00 
I 
2 
3 
4 

62 05 
6 
7 
8 
9 

62 IO 
I 1  
12 
I3 

' I4 
62 15 - 16 

17 
I8 
'9 

62 20 
21 
22 
23 
24 

62 25 
26 
27 
28 
29 

62 30 
31 
32 
33 
34 

62 35 
36 
37 
38 
39 

62 40 
41 
42 
43 
44 

62 45 
46 
47 
48 
49 

62 50 
5 1  
52 
53 
54 

6 2  55 
56 
57 
58 
59 

62 60 
_- 

Talue of I / /  

Meters. 

8 
8 
8 
8 

8 
8 
8 
9 

30.959 
9 
9 
9 
9 

30.959 
9 
9 .  
9 
9 

30.959 
9 

59 
60 

30.960 

30.958 

30.958' 

0 

0 
0 
0 
0 

30.960 
0 
0 
0 
0 

30.960 
I 
I 
I 
I 

30.961 
I 
I 
I 
I 

30.961 
I 
I 
1 
2 

30.962 , 
2 
2 
2 
2 

30.962 
2 
2 
2 
2 

30.962 

Latitude 62O to 63O-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 

i 
7 
8 
9 

10 
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

I 
2 

5i 
7 
8 
9 
60 

Meters. 

30.96 
61.92 
92.88 

123.84 

185.76 
216.72 
247.68 
278.64 

154.80 

309.60 
340.56 
371.52 
402.48 
433.44 
464.40 

526.32 
495.36 

557.28 
588.24 

619.20 
650.16 
681.12 
712.08 
743.04 
774.00 
804.96 
835.92 
866.88 
897.84 

928.80 
959.76 
990.72 

I 021.68 
I 052.64 
I 083.60 
I 114.56 
1 145.52 
I r76.48 
I 207.44 

I 238.40 
I 269.36 
1300.32 

I 362.24 

1 393.20 
I 424.16 
1455.12 
I 486.08 
1517.04 

I 548.00 
1578.96 
1 609.93 
I 640. 8g 
I 671.85 
I 702.81 
1 733.77 
I 764.73 
1795.69 
I 826.65 
I 857.61 

I 331.28 

Value of 11 

Meters. 

* 47 
1857.47 

.48 
* 48 
.49 

.53 

.53 
1857.54 

54 
.55 
* 55 
* 56 

1857.56 
- 5 7  
.57 
.57 
-58 

1857.58 
* 59 
59 

.60 

.60 

.61 

.61 

.62 

.62 

1857.61 

* 64 
* 65 

.66 

.66 
* 67 

1857.67 
.68 
.68 
.69 
* 69 

74 
1857.74 

Sums of minutes for middle 
latitude. 

/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

I 5  
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 

60 

Meters. 

1857.5 
3 7'4.9 
5 572.4 
7 429.9 
9 287.4 

11 I&9 
13 002.4 
14 859.9 
16 717.4 

18 574.9 
2 0  432.5 
22 290. o 
24 147.5 
26 005. o 
27 862.6 
29 720; I 
31 577.7 
33 435.2 
35 292.8 

37 150.3 
39 007.9 
40 865.5 
42 723.0 
44 580.6 
46 438.2 
48 295.8 
50 '53.4 
52011.0 
53 868.6 

55 726.2 
57 583.8 
59 441.4 

63 156.6 
65 014.2 
66 871.9 
68 729.5 
70 587. I 
72 444.8 

74 302.4 
76 160. I 

61 299.0 

78 017.7 
79 875.4 
81 733. I 

83 590.7 
85 448.4 
87 306. I 
89 163.8 
gr 021.5 

92 879.2 
94 736.9 
96 594.6 
98 452.3 

100 310. I 

102 167.8 
104 025.5 
105 883.2 
107 741.0 

111 456.4 
. 109.598.7 

Latitude 62°-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

1 25 
30 
35 
40 
45 

1 50 
- 55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 "  

0 IO 

20 

1 0 0  

I O  

2 0  

2 0 0  

IO 00 
I 1  00 
I2 00 

I3 00 
I4 00 

I5 00 
16 00 
I7 00 
I8 00 
'9 OO 

20 00 
21 00 
22 00 

23 00 
24 00 

25 
26 00 

27 " 
28 00 
29 00 
30 00 

X 

Meters. 

873.3 
1 746.7 
2 620. o 
3 493- 4 
4 366.7 
5 240. o 
6 113.4 
6 986.7 
7 860.0 

8 733.4 
13 100. I 
17 466.7 
21 833.3 
26 199.9 
30 566.4 

43 665.7 

52 398.3 
56 764.3 
61 130.4 
65 496.4 
69 862.2 

74 227.9 
78 593.5 
82 959.0 
87 324.3 
9' 689.5 

96 054.5 
IO0 419.4 
104 784 
'57 '45 
209 469 
261 742 
313 954 
366 091 
418 142 
470 093 

521 932 
573 647 
625 226 
676 657 
727 927 
779 024 

931 I57 
981 442 

1 03' 494 
I081 300 
I 130850 
I 180 132 
I 229 I33 
1 277 842 
I 326 248 
1 374 339 
I 422 103 

34 932.9 
39 299.4 

48 032. o 

12 z$ 

- 

Y 

Me/ers. 

0. I 

I. 0 
0 .4  

1.8 
2.8 
4.0 
5.5 
7. 2 
9. 1 

25.2 
44.9 
70. I 

100. 9 

137.4 
179.5 
227. I 
280.4 
339.3 

403.8 
473- 8 

11.2 

549- 5 
630.8 
717.7 
810.3 
908.4 

I 121.5 
I 236.4 

1357.0 
1483. I 
I 615 

6 45 

I 012. I 

3 638 

IO 089 
14 525 
I9 765 
25 807 
32 652 

40 296 
48 737 
57 975 
68 oob 
78 829 
90 441 

102 838 
116 019 
rzg 980 
I44 7'7 

160 227 
176 507 
I93 552 
211 349 
229 923 
249 240 
269 306 
290 114 
311 662 
333 943 
356 952 

1876P-N0. 6-18 
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I 

Lat. 

o /  

63 oo 
I 
2 
3 
4 

63 02 

7 
8 
9 

63 IO 
I1  
I2 

'3 
I4 

63 ;: 
17 
I8 
19 

63 20 
21 
22 
23 
24 

63 25 
26 
27 
28 
29 

63 30 
3' 
32 
33 
34 

63 35 
36 

38 

63 40 

37 

39 

41 
42 
43 
44 

63 45 
46 
47 
48 
49 

63 50 
5' 
52 
53 
54 

63 55 
56 
57 
58 

63 

14.08 
* 07  
.06 
.os 
04 

14-04 
eo3 
.02 . 01 
.oo 

14.00 
3.99 

98 
* 97 
f 96 

'3.96 
* 95 
* 94 
93 

* 92 

13.92 
-91 
* 90 
* 89 
.88 

13.88 
* 87 
.86 
* 85 
* 84 

13-84 
83 

.82 

. 8 I  

.80 

13.79 
* 79 
* 78 

77 
* 76 

13.75 
.75 
* 74 
-73  
* 72 

13-71 
. 70  
. 7 0  
.69 
.68 

'3.67 
67 

. 6 G  
a65 
64 

13.63 
.62 
.62 
. G I  
.60 

I 3 5 9  
- 

28. 15 
I4 

. I 2  . IO 

* 09 
28.07 

* 05 
.04 

8.01 

27.99 
.97 
* 96 
.94 
93 

27.91 
* 89 
.88 
.86 
* 85 

27.83 
.8I  
.80 
.78 
* 77 

27.75 
.73 
.72 
* 70 
* 69 

27.67 
f 65 
64 

.62 

. G I  

27.59 
57 

.56 
* 54 
53 

27.51 
e49 
* 48 
.46 
45 

27.43 
.4I  
* 40 
* 38 
* 36 

27.35 
33 

* 31 
30 
.28 

27.27 - 25 
* 23 

27-19 

.02 

.22 

.20 

- 

42.23 

. IS . 16 
* '3 

42. I 1  
.08 
.06 
04 

41- 99 
.96 
* 94 
* 92 
89 

41.87 
1 84 
.82 
.80 
* 77 

41.75 
* 72 
70 

* 67 - 65 
41-63 

.60 
e58 
* 55 
53 

41.51 
.48 
.46 
* 43 
-41 

41.38 
* 36 

.21  

2.01 

* 34 
31 

* 29 

41.26 
* 24 
. 2 1  - I9 
* 17 

41-14 

*og 
- 0 7  
* 04 

41.02 

0.97 
* 95 
* 92 

40.90 
.88 
.85 
* 83 
.80 

40.78 

. I2 

1.00 

- 

56-31 
.28 
* 14 

. I 8  
56. I4 

.08 
-05 

6.02 

55.98 
* 95 
* 92 
.a9 
.86 

55-82 
79 

* 76 
73 
69 

55.66 
* 63 
.60 
* 57 
* 53 

55.50 
* 47 
.44 
.40 
.37 

55.34 
-31 
.28 
24 

55.18 
* 15 
.08 
* 05 

55-02  
4.99 

* 95 
* 92 
* 89 

54.86 
.82 
79 

* 76 
73 

54.69 
.66 
63 

.Go 
e56 

54.53 
50 

-47 
.44 
40 

54.37 

.21 

. I1 

.21 

. I 2  

- 

Latitude 63O to 64O-Arcs of the parallel in meters. 

70.38 
.34 
* 30 
.26 

70.18 
* I4 

.06 
70.02 

.22 

. IO 

69.98 
* 94 
.90 
.86 
.82 

69.78 
* 74 
70 

.66 

.62 

69.58 
* 54 
* 50 
.46 
* 42 

69.38 
34 
30 

.26 

69.18 
* I4 

.06 
9.02 

68.97 
' 93 
.89 
* 85 
. 8 I  

68.77 
* 73 
* 69 
65 

. G I  
68.57 

' 53 
* 49 
* 45 
e41 

68.37 
33 

* 29 
* 25 

68.16 

.08 
* 04 
8.00 

.22 

. IO 

. 2 1  

. I 2  

67.96 - 

84.46 
.4I  
-36  
* 3' 
.27 

84.22 
17 

* 07  
4.02 

83.98 
* 93 
.88 
83 

.78 
83.73 

* 69 
* 64 
* 59 
54 

83.49 
.45 
* 40 
* 35 
* 30 

83.25 

. 16 

.06 

83.01 
2.96 
.9' 
* 87 
. 8 2  

82.77 
* 72 
67 

.62 
* 57 

82.53 
.4E 
43 

+ 38 
* 33 

82.28 
.24 

IS - 14 
.os 

82.04 
1.95 

* 94 
* 9c 
* 85 

81.8c 
* 75 
* 7c 
.6t  
.61 

81.56 

. I 2  

.20 

. I 1  

- 

98.53 
.47 
.42 
.36 
.3' 

98.25 
* '9 
* I4 
.08 

8.03 

97.97 
.9' 
.86 
.80 
* 75 

97.69 
* 63 
.58 
* 52 
* 47 

97.41 
.35 
.30 
.24 . I8 

97.13 
* 07 

7.02 
6.96 

91 

* 79 
* 74 
.68 
.62 

96.56 
*5 '  
* 45 
* 39 
.34 

96.28 

* 17 

.06 

96. oc 
5.94 

85 
* 83 

77 

95.72 
.66 
. 6c  
a 5 5  
* 49 

95.43 
38 

* 32 
* 25 

95-15 

96.85 

.22 

. I 1  

.2c 

S I /  

I 12.61 
* 55 
-48 
* 42 
35 

112.29 
* 23 
.16 

2.03 
. IO 

111.97 
e91 
84 
78 

* 7' 
111.65 

58 
.52 
* 45 
* 39 

111.32 
.26 
* I9 
. I3  
* 07 

0.94 
.87 
.8I 
* 74 

I IO. 68 
.62 
.55 
49 

* 42 
I IO. 35 

' 30 
* 23 
* 17 

I IO. 04 
09.97 

91 
84 

.78 
log. 71 

65 
* 58 
* 52 
-45 

109.39 

111.00 

. I O  

: :: 
.20 
* 13 

109.06 
9.00 
8.94 

87 
* 81 

108.74 

91' 

I 26.69 
.62 
* 54 
47 

.40 
I 26.32 

: 3 . I1  
6.04 

125.96 
* 89 
.82 
* 75 
.G8 

125.60 
53 

.46 
* 38 
31 

125.24 
17 

5.02 
4.95 

124.88 
.8r 
* 74 
.66 
59 

124.52 
e45 
37 
30 

* 23 
124.15 

* 08 
4. 01 

3.94 
.86 

123.79 
* 71 
* 64 
.57 
* 50 

123.43 
* 35 
.28 

'3 

123.06 
2.99 

* 92 
* 84 
' 77 

122.70 
.62 
* 55 
.48 
41 

122.33 

. IO 

.21  

844.6 
4. 1 
3 .6  
3. I 
2. 7 

842.2 
1.7 

0.7 
40.2 

839.8 
9.3 
8.8 
8.3 
7.8 

837.3 
6.9 
6.4 
5.9 
5.4 

834.9 
4.5 
4.0 
3.5 
3.0 

832.5 

I. 2 

2.0 

I. I 
I. 6 

0.6 

830. I 
29.6 
9. I 
8. 7 
8. 2 

827.7 
7. 2 
6.7 
6. 2 
5. 7 

825.3 
4.8 
4 .3  
3.8 
3.3 

822.8 
2.4 
1. 9 
1.4 
0 .9  

820.4 
'9.9 
9.4 
9.0 
8.5 

818.0 
7. 5 
7.0 
6.5 
6. I 

815.6 

a/ 

1689.2 
8.2 

7.2 
6.3 
5.3 

1684.4 
3.4 
2.4 
I. 4 

80. 5 

1679.5 
8.6 
7.6 
6. G 
5.7 

1674.7 
3.7 
2.8 
I. 8 

70.8 

1669. g 
8.9 
8.0 
7- 0 
6. o 

1665.0 
4.0 
3.1 
2. 2 
I. 2 

1660.2 
59.2 
8.3 
7.3 
6.3 

1655.4 
4.4 
3.4 
2.5  
1.5 

1650.5 
49.6 
8.6 
7.6 
6. t 

1645.7 
4.7 
3.8 
2. E 
I. E 

1640. 2 
39. s 
8.5 
7. s 
7. c 

1636. c 
5. C 
4. c 
3.1 

1631.1 
2. 1 

3/ 

?533.7 
2.3 

30.9 
29.4 
8.0 

2526.5 
5.0 
3.6 

20. 7 

2519.3 
7.8 
6.4 
5.0 

. 3.5 
2512. o 

IO. 6 
09. I 
7.7 
6.3  

2. 2 

2504.8 
3.4 
1.9 

500.4 
499.0 

6. I 
4.7 
3.2 
I. 7 

2490.3 
88. g 
7.4 
6. o 
4.5 

2483.0 
I. 6 

80. 2 
78. 7 

7.2 

2475.8 

2497.6 

4.3 
2.5 
1 .4  

70. c 
2468.5 

7.1 
5.6 
4. I 
2.7 

24Gr. 3 
599 2 
8.3 
6.5 
5.4 

2453. s 
2.5 

51. 1 

49. t 
8. 1 

2446.5 

3378.3 
6.4 
4.5 
2.6 

70.6 
3368.7 

6.8 
4.8 
2.9 

61. o 

3359.0 
7- 1 
5.2 
3.3 

51.3 
3349.4 

7.5 
5.5 
3.6 

41.7 

3339.8 
7.8 
5.9 
3.9 

3330.1 
28.2 
6.2 
4.3 
2.3 

3320.4 
18.5 
6.6 
4.6 
2.7 

3310.7 
08.8 

6.9 
5.0 
3.0 

3301. a 
299. I 

7.2 
5 . 2  
3.3 

3291.4 
89.4 
7.5 
5.5 
3.6 

3281.7 
79.8 

7.8 
5.8 
3.9 

3271. s 
70. c 
68. I 

6 . 2  
4.2 

3262.1 

2.0 

51 

4222. g 
20. 5 
18. I 
5.7 
3.3 

4210. g 
08.4 

6. o 
3.6  

201.2 

4198.8 
6.4 
4.0 

91.6 
89. 2 

4186.7 
4.3 

81.5 
79- 5 

7. 1 

4174.7 
72.3 
69. s 

7.4 
5. C 

4162. t 
60. i 
57.2 

5.4 
2.5 

4150.5 
48. 1 

3.. 
40.1 

6. c 
3. t 

31. : 
28. ; 

4126.1 
3.5 

21. ! 
19. ( 
6. t 

11. I 
09.1 
6. ! 
4.1 

4102.. 
099. : 

7. : 
4.1 

92.1 
4089. ! 

7.1 
5. 
2. : 

80. : 
4077. : 

5 .5  

4138.1 

41 14. : 
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Lat. 

o /  

63 o0 
1 
2 

3 
4 

63 05 
6 
7 
8 
9 

G3 IO 

I3 
I4 

63 I5 
16 
17 
I8 
19 

63 20 

I 1  
12 

21 
22 

23 
24 

63 25 
26 
27 
28 
29 

63 30 
31 
32 
33 
34 

63 35 
36 
37 
38 
39 

63 40 
41 
42 
43 
44 

63 45 
46 
47 
48 
49 

63 50 
51 
52 
53 
54 

63 55 
56 
57 
58 

63 8 

(due of 

Meters. 
30.962 

2 
2 

3 
3 

30.963 
3 
3 
3 
3 

30.963 
3 
3 
3 
3 

4 
4 
4 
4 

30.963 

30.964 
4 
4 
4 
4 

4 
4 
4 
4 

30.965 
5 
5 
5 
5 

30.965 
5 
5 
5 
5 

30.965 
5 
5 
6 
6 

30.966 
6 
6 
6 
6 

30.966 
6 
6 
6 
6 

30.966 
6 
7 
7 
7 

30.967 

30.964 

Latitude 63O to 64O-Meridional arcs. 

sums of seconds for middle 
latitude. 

// 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 ’ 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 

- 9  

I 
2 

40 
I 
2 
3 
4 

45 
6 

E 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 

60 

Mefers. 

30.96 
61.93 
92.89 

185.79 
216.75 
247.72 
278.68 

309.65 

371.57 
402.54 
433.50 
464.47 
495.43 
526.40 
557.36 
588.33 

123.86 
154.82 

340.61 

619.29 
650.26 
681.22 
712.18 
743. ‘5 

805.08 
836.04 
867.01 

774.11 

897.98 

928.94 
959.90 
990.87 

I 021.83 
I 052.80 
I 083.76 

1 145.69 
I 176.65 
I 207.62 

I 238.58 
I 269.55 

1331.48 
I 362.44 

1 393.41 
1 424.37 
I 455.33 
I 486.30 
I 517.26 

1548.23 
I 579. I9 
I 610.16 
I 641.12 
I 672.09 

1 703.05 
1734.02 
1764.98 
1795.94 
I 826.91 
I 857.87 

1114.72 

1300.51 

Value of I’ 

Afifel-s. 

.74 
1857.74 

175 
75 

* 76 

1857.78 
79 

* 79 
.so 
* 80 

1857.81 
.8I  
. 8 2  
.82  
.82 

1857.83 
* 83 
84 

.84 
* 85 

1857.85 
.86 
.86 
,86 
.87 

1857.87 
.88 
.88 
* 89 
89 

1857.90 
.90 - 90 
* 9’ 
* 91 

1857.92 
92 
93 

* 93 
* 94 

1857.94 
* 94 
* 95 
95 

* 96 

1857.96 
* 97 
.97 
* 97 
* 98 

1857.98 
a99 

7.99 
8.00 

1858.00 
.00 

Sums of minutes for middl1 
latitude. . 

I 

I 
2 

3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 

. 2  
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 

Go 
- 

Mefers. 

1857.7 
3 715.5 
5 573.2 
7 431.0 
g 288.8 

11 146.5 
I3 004.3 
14 862. I 
16 719. n 
18 577.6 
20 435.4 
22 293.2 
24 151.0 
26 008.8 
27 866.6 
29 724.4 
31 582.2 
33 440.0 
35 297.9 

37 ‘55.7 
39 013.5 
40 871.4 
42 729.2 
44 587.0 
46 444.9 
48 302.7 
50 160.6 
52 018.5 
53 876.3 

55 734.2 
57 592. I 
59 450.0 
61 307.9 
63 165.7 
65 023.6 
66 881.5 
68 739.4 
70 597.3 
72 455.2 

76 171. I 
74 313.2 

78 02g.o 
79 886.9 
81 744.9 
83 602.8 
85 460.7 
87 318.7 
89 176.6 
91 034.6 

92 892.6 
94 750.5 
96 608.5 
98 466.5 

100 324.4 
I02 182.4 
104 040.4 
105 898.4 
107 756.4 
109 614.4 
I11 472.4 

Latitude 63°-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 
3 
4 

0 5  
6 
7 
8 
9 

0 I O  

20 
‘5 

25 
30 

0 35 
40 
45 
50 
55 

05 

I5 

1 25 
30 

. 35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
G o o  
7 0 0  
8 0 0  
9 0 0  

I o 0  

IO 

20 

2 0 0  

IO 00 
I1  00 
I 2  00 
13 00 
I4 00 
15 00 
16 00 
I7  00 
18 00 
‘9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

x 

Meters. 

844.6 
I 689.2 
2 533.7 
3 378.3 
4 222. g 
5 067.5 
5 912. I 
6 756.6 
7 601.2 

1 2  668.7 
16 891.6 
21 114.4 
25 337.2 
29 559.9 
33 782.6 
38 005.3 
42 227.9 
46 450.4 

50 672.8 
54 895.2 
59 117.4 
63 339.6 
67 561. G 
71 783.6 
76 005.4 
80 227. I 
84 448.6 
88 670. I 

92 891.3 
97 112. 5 

101 333 
151 970 
202 569 

253 119 
303 608 
i54 024 
404 354 
454 586 

504 709 
554 709 
604 575 
654 295 
703 857 
753 249 
802 458 
851 473 
900 283 
948 874 

997 237 
1 045 358 
I 093 226 
I 140830 
I 188 158 

1 235 ‘99 

I 328 373 
1374483 

1 465 696 

8 445.8 

I 281 941 

I 420 262 

Y 

AfitrrS. 

0. I 

1.0 
0.4 

1.7 
2.7 
3.9 
5.4 
7.0 
8.9 

11.0 
24. 6 
43.8 
68.4 
98.5 

134.1 
175. I 
221.6 
273.6 
331. I 

394.0 
462.4 
536.3 
615.6 
700.4 
790.7 
886.5 
987.7 

1 094.4 
I 206.6 

I 324.2 
1 447.4 
1 576 
3 546 
6 302 
9 846 

I4 I75 
19 288 
2s 185 
31 864 

39 32.3 
47 561 
56 575 
66 363 
76 924 
88 25 I 

100 350 
113 21 I 
126 832 
141 2x0 

156 34.) 
172 225 
I88 854 
206 225 
224 335 
243 I78 

283 047 
304 064 
325 795 
348 235 

262 750 

.I 
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f 

I_ 

Lat. 

O I  

64 o( 
I 

I 

64 O! 

i 
( 

! 

64 I( 
I1 
I: 

11 
1: 

64 I! 
I t  
1; 
I t  
1 5  

64 2( 
21 
2: 
2: 

zq 
64 25 

zc 
27 
zt 
2s 

64 3c 
31 
32 
33 
34 

64 35 
36 
37 
38 
39 

64 4c 
41 
42 
43 
44 

64 45 
46 
47 
48 
49 

64 50 
51 
52 
53 
54 

64 55  
56 
57 
58 

64 2 

- 
1" 

27.15 
I7 

* ' 5  
* 14 . I2 

27. IC 
.09  
. 0 7  . 06 
* 04 

27.02 
7.01 
6.99 

* 97 
96 

26.94 - 93 
* 9' 
* 89 
.88 

26.86 
* 84 
* 83 
. 8 r  
.80 

26.78 
* 76 
3 75 
73 

* 71 

26.70 
.68 
67 

* 65 
63 

26.62 
.60 
a 5 8  
* 57 
-55 

26.54 
52 

* 50 
* 49 
.47 

16.45 
.44 
.42 
* 41 
.39 

6.37 
-36 
* 34 
* 32 
31 

!6. 29 
* 27 
.26 
-24 
* 23 

6. 21 

40.71 
7! 

* 7: 
* 7' 
.6S 

40.6( 
.6: 
.61 

* 5( 

40. 5 L  
51 

* 45 
* 4f 
- 4  

40.41 
135 
.35 
34 

.3: 

40. 25 
. 2 ;  - 24 
. 15 

40. 15 
. 1: 

.2: 

. I: . IC - 07 
40.05 

40. 
. 0 2  

39.98 
* 95 

39.93 
* 9c 
* 88 
* 85 
* 83 

39.8c 
78 

* 75 
' 73 
* 71 

39.68 
.66 
* 63 
.61 
- 5 8  

39.56 
* 54 
51 
49 

.46 
59.44 

* 41 
39 

* 36 
* 34 

i9.31 

54.37 
.34 
31 

* 27 
.24 

54-21 . I8 
* 14 

.08 

54.05 
4.01 
3.98 
.95 
* 92 

53-88 
. 85  
.82 
* 79 
* 75 

53.72 
69 

.66 

.62 
-59 

53.56 
* 53 
* 49 
.46 
* 43 

53.40 
* 36 
* 33 
30 

.27 
53.23 

* '7 
* I4 

53.07 
-04 

3.01 
2.97 

* 94 
52.91 

.88 
* 84 
. 8 1  

. I1 

.20 

. IO 

. 78  

52.75 
e 7 1  
.68 

65 
.62 

52.58 
55 . 52 

.48 
* 45 

52- 42 

Latitude 64O to GgO-Arcs of the paralIel in meters. 

81.56 
51  

.46 

.4I  
* 36 

81.31 
.26 

. I 7  

81.07 

0.97 
* 92 
.88 

80.83 
* 78 
73 

.68 

.63 

80.58 
53 

* 49 
. 4 4  
39 

80.34 
.2g 
* 24 
* 19 
* I4 

80. IO 

* 05 
80.00 
79.95 

.90 
79.85 
.80 
.75 
* 71 
.66 

79.61 
* 56 

5 1  
.46  
.41 

79.36 
3' 
27 

- 17 

79.12 
07 

9.02 
8.97 - 92 

78.87 
.82 - 78 
' 73 
.68 

78.63 

.21  

.I2 

I. 02 

.22 

95. 1: 
.os 

5.0: 
4.92 . 9: 

94.8; 
. 8 l  
* 7: 
.7(  . 64 

94.51 
.5 :  
.4; 
* 41 
3: 

94.3c 
.24 
. I 6  

. 0; 
94.0' 
3.96 
.9c 
* 84 
.75 

93.7: 
.6 j  
.6; 
. 5c  
. 5c 

93.45 
* 3s 
* 33 
.2E 

. I2 

. 2 1  

93. 16 . I C  
3.05 
2.95 

* 93 

92.88 
.82 
* 76 
.7a 
-65 

92.59 
* 5 3  
.48 
* 42 
* 36 

92.30 - 25 
' 19 
* I3 
.08 

92.02 
I. 96 

* 91 
* 85 
* 79 

91.73 
- 

108.74 
.6E 
.61 
. 5 5  
* 4h 

108.42 
.35 
.25  

. 16 

108.0g 
8.03 
7.96 

* 9c 
.83 

107.77 
.7c  
f 64 
. 5 7  
* 51 

107.45 
* 38 
.3I 
.25 . I 8  

107 .12  

7.05 
6.99 
.93 
.86 

106.79 

.6c 
* 53 

106.47 
* 40 
* 34 - 27 

106.14 
.08 

6 .01  
5.95 
.88 

105.82 
* 75 

.62 

. 2 2  

18 

.21 

* 69 

* 56 

ro5. 49 
* 43 
* 36 
.30 - 23 

[os. 17 

5.03 
4.97 

* 90 
104.84 

. IO 

- 

122.33 
.26 
. 19 

2.04 
121.97 

.90 

.82 
1 75 
.68 

121.60 
f 54 
e46 
.39 
.3' 

121.24 
. I7  
09 

0.95 

120.88 
.80 
* 73 
* 65 
* 58 

120.51 
.43 
36 

* 29 

. I 1  

1.02 

.22 

120.14 
20.07 
19.99 

92 
.85 

I 19.78 
70 

* 63 
. 5 6  
48 

LIg.41 
.34 
.26 
. '9 

I 19.04 
8.97 

* 90 
.82 

* 75 

[ 18.68 
.61 
* 53 
* 46 
.38 

[IS. 31 '. 24 
.16 
* 09 

8.02 
."I. 94 

. I2 

- 

1' 

815.6 
5. I 
4.6 
4. 1 
3.6 

813. I 
2.6 

1.7 

810.7 

09.7 
9.2 
8.8 

808.3 
7.8 
7.3 
6.8 
6.3 

805.8 
5.3 
4.9 
4.4 
3.9 

803.4 
2.9 
2.4 
1- 9 
I. 4 

801.0 
0 .5  

800.0 
799.5 

9.0 
798.5 

8.0 
7.5 
7. 1 
6.6 

796.1 
5.6 
5. I 
4.6 
4. I 

'793.6 
3. I 
2.7 

1 . 7  

791.2 
0.7 

90.2 
89.7 
9. 2 

788.7 
8. 2 
7.8 
7. 3 
6.8 

786.3 

2. 1 

I .  2 

10. 2 

2.2 

1631. I 
30. I 
29.2 
8.2 
7.3 

1626.3 
5 .  3 
4.3 
3.4 
2.4 

1621.4 
20.4 
19.4 
8.5 
7.5 

1616.5 
5 . 5  
4.6 
3.6 
2.7 

161 I. 7 
IO. 7 
09.7 
8.8 
7.8 

1606.8 
5.8 
4.8 
3.9 
2.9 

1601.9 
600.9 
599.9 

9.0 
8. o 

1597.0 
6.0 
5. I 
4. 1 
3. I 

1592.2 
I. 2 

90.2 
89. 3 
8- 3 

1587.3 
6.3 
5.3 
4.4 
3.4 

1582.4 
1.4 

80.4 
79.5 

8.5  
1577.5 

6- 5 
5 . 5  
4.6 
3. 

1572.6 

31 

.___ 

2446.7 
5. 2 
3.8 
2.3 

40. 9 
2439.4 

7. 9 
6.5 
5 . 0  
3.6 

2432. I 
30.6 
29.2 
7.7 
6. 3 

2424.8 
3.3 
I* 9 

20.4 
19.0 

2417.5 
6. o 
4.6 
3. I 
I. 6 

2410.2 
08.7 

7.3 
5 .8  
4.3 

2402.9 
401.4 
399.9 

8.5 
7 .0  

2395.5 
4. 1 
2.6 

91.2 
89.7 

2388.2 
6.8 
5.3 
3- 8 
2.4 

2380. g 
79.4 
8.0 
6- 5 
5.0 

2373.6 

70.6 
69.2 
7. 7 

2366.2 
4.7 
3.3 
I .  8 

60.8 

2. I 

2358.9 

41 

3262.2 
60.3 
58.4 
6.4 
4.5 

3252.5 
50. 6 
48.6 
6.7 
4.7 

3242.8 
40.9 
38.9 

7.0 
5 . 0  

3233. I 
31. I 
29.2 

7 .2  
5.3 

3223.3 
21.4 
19.4 
7.5 
5 . 5  

3213.6 
11.6 
09.7 

7.7 
5 .8  

3203.8 
201. g 
199.9 
8.0 
6.0 

3x94. I 

go. 2 
88.2 
6.2 

3184.3 
2.3 

80.4 
78.4 
6.5 

3174.5 
2.6 

70.6 
68.7 

2. I 

6.7 

3164.7 
2.8 

60.8 
58.9 
6.9 

3155.0 
3.0 

5 1 . 0  

49. I 
7, I 

3145.2 

4077.8 
5: 4 
2. 9 

70.5 
68. I 

4065.7 
3.2 

60.8 
58.4 
5.9 

4053.5 
S I .  I 
48.6 
6. 2 
3.8 

38.9 
6.5 
4.0 

31.6 

4041 * 3 

4029.2 
6.7 
4.3 

21.8 

19.4 

4.5 

09. 7 
7. 2 

4004.8 
4002.3 
3999.9 

7.5 
5.0 

3992.6 
go. I 
87.7 
5.3 
2.8 

77- 9 
5 . 5  
3.0 

70.6 
3968.2 

5.7 
3.3 
60.8 

4017.0 

12. I 

3980.4 

58.4 

3955.9 
3.5 

51.0 
48.6 
6. I 

3943.7 
41. 2 
38.8 
6.3 
3.9 

3931.5 
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IAt. 

O I  

64 00 
I 
2 
3 
4 

64 05 
6 
7 
8 
9 

64 IO 
I 1  
I2 
I3 
14 

64 15 
16 
'7 
18 
' 9  

64 20 
21 
22 
23 
24 

64 ;; 
27 
28 
29 

64 30 
31 
32 
33 
34 

64 35 
36 
37 
38 
39 

64 40 
41 
42 
43 
44 

64 45 
46 
47 
48 
49 

64 50 
51 
52 
53 
54 

64 55 
56 
57 
58 
59 

64 60 

Value of I / /  

Aftfers. 

7 
7 
7 
7 

30.967 
7 
7 
7 
7 

30.967 
8 
8 
8 
8 

30.968 
8 
8 
8 
8 

30.968 
8 
8 
8 
8 

9 
9 
9 
9 

30.967 

30.969 

30.969 
9 
9 
9 
9 

9 
9 

70 

30.970 

30.969 

69 

0 
0 
0 
0 

30.970 
0 
0 
0 
0 

30.970 
0 
0 
I 
I 

30.97 I 
I 
I 
I 
I 

30.97 I 

'Lalitode 64O to 65°-Meridional arcs. 

jums of' sccoiids for middle 
latitude. 

__ 
I /  

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

1.5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 
- 

II 
Afeter-s. 

30.97 
61.94 
92.9' 

123.88 
1544 84 
185.81 
216.78 
247.75 
278.72 

309.69 
340.66 
37'. 63 
402. Go 
433.56 
464.53 
495.50 
526.47 
557 .44  
588.41 

619.38 
650.35 
681.32 
712.28 
743.25 
774.22 
805.19 
836.16 
867.13 
898. IO 

929.07 
960.04 
991. 0 1  

I 021.97 
I 052.94 
I 083.91 
I 114.88 
I 145.85 
I 176.82 
I 207.79 

I 238.76 
1269.73 
I 300. 61) 
I 331.66 
I 362.63 
I 393.60' 
I 424.57 
I 455.54 
I 486.51 
I 517.48 

I 548.45 
1579.41 
I 610.38 
I 641.35 
I G72. 32 
I 703.29 
1 734.26 
1765.23 
I 796.20 
I 827.17 
I 858.13 

Afitcrs. 
1858.00 . 01 

. or 

.01 

.02 

1858.03 
* 03 
* 04 
.04 
-04 

1858.05 
.os 
.06 
.06 
07 

1858.07 
* 07 
.OS 
.08 
09 

1858. 09 
. IO 
. 10  . IO . I 1  

1858. I I  

13 
* I3 

1858.13 
14 

* I4 
'5 

* '5 
1858.16 . 16 . 16 

* 17 
.I7 

1858. 18 
- 1 8  
. I 9  

19 
* '9 

1858.20 
.20, 
.2I 
. 2 1  
, 2 2  

. I2 

. I2 

IQ8. 22 
9 22 
.23 
.23 
.24 

1858.24 
* 25 
. 2 5  
* 25 
.26 1 1858.26 

Sums of minutes for middle 
latitude. * 

I 

I 
2 
3 
4 

5 
7 
8 
9 

IO 
I 
2 
3 
4 

'5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3; 
7 
8 
9 

40 
I 
2 

3 
4 

45 
G 
7 
8 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 

60 

Mrtrrs. 

I 858.0 
3 716.0 
5 574.0 
7 432.1 
g 290. I 

t i  148. I 
13 006. I 
14 864.2 
16 722.2 

18 580.3 

22 296.4 
24 154.4 
26 012.5 

27 870.6 
29 728.6 
31 586.7 
33 444.8 
35 302.9 

37 161.0 
39 019. I 
40 877.2 
42 735.3 
44 593.4 
46 45'. 5 
48 309.6 
50 167.7 
52 025.8 
53 884.0 

55 742.1 
57 600.2 
59 458.4 
61 316.5 
63 174.7 
65 032.8 
66 891. o 
68 749. I 

. 70 607.3 
72 46s. 5 

74 323.6 
76 181.8 
78 040. o 
79 898.2 
81 756.4 
83 614.6 
85 472.8 
87 331.0 
89 189.2 
91 047.4 

92 905. 6 
94 763.9 
96 622. I 
98 480.3 

100 338.6 
102 196.8 
104 055. o 
105 913.3 
107 771.5 
log 629.8 
I I I 488. I 

20 438.3 

1,atitude 64O-Co ordinatcs of' curvature. 
_____ 

Longitude, 

O I  

0 1  
2 
3 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55  

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
I 2  00 

13 00 
I4 0O 

'5 00 
16 00 
I7  00 
18 00 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 0O 
30 00 

S 

-- 

Ilfrtci-s. 

815.6 
I 631. I 
2 446.7 
3 262.2 
4 077.8 
4 893.4 
5 708.9 
6 524.5 
7 340. I 

8 155.6 
12 233.4 
16 311.2 
20 388.9 
24 466.6 
28 544.3 
32 621.9 
36 699.5 

. 40777.0 
44 854.4 

48 931.7 
53 009.0 
57 086.2 
61 163.3 
65 240.2 
69 317. I 
73 393.9 
77 470.5 
81 546.9 
85 623.3 

89 699.5 
93 775.5 
97 851 

146 747 
'95 607 
244 418 
293 169 
341 848 
390 443 
438 942 

487 333 
535 0 4  
583 743 
631 739 
679 579 
727 252 
774 745 

869 150 

962 698 
1009 I23 
I 055 300 
I 101 216 
I 146862 
I 192 226 

I 282 062 
I 326 512 

822 049 

9'6 037 

I 237 296 

I 370 635 
I 414 423 

P 

Meters. 

0. I 

I. 0 
0.4 

1.7 
2. 7 
3 . 8  
5 . 2  
6.8 
8. G 

IO. 7 
24.0 
42.6 
66. 6 
95. 9 

1;o. 6 
170.6 
215. 9 
266 5 
322.5 

383.8 
450.4 
522.4 
599.7 
682.3 
770.2 
863.5 
962. I 

I 066. I 

I '75.3 

I 289.9 

1 535 
3 454 
6 I39 
9 5 0 0  

13 807 
18 788 
24 532 
3' 037 

38 302 
46 326 
55 106 
64 639 
74 925 
85 959 
97 741 

I IO 265 
123 530 
137 533 

152 269 
167 735 
183 927 
200 842 
218 475 
236 822 
255 879 
275 639 
296 100 
3x7 256 
339 I* 

1409.8 
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Latitude 6 5 O  to 66O-Arcs of the parallel in meters. 
- 

1,at. 

- 
O f  

65 0O 

3 
4 

I 
2 

65 0: 

7 
8 
9 

65 IO 
I 1  
I 2  
I3 
14 

65 ; j  
I7 
I8 
'9 

65 20 
21 
22 
23 
24 

26 
27 
28 
29 

65 30 
31 
32 
33 
34 

65 35 
36 
37 
38 
39 

65 40 

65 25 

41 
42 
43 
44 

65 45 
46 
47 
48 
49 

65 50 
51 
52 
53 
54 

65 55 
56 :a 

65 
- 

5: V' 3' W' 9" 

26.21 
. I 9  . I8 . 16 . 14 

26.13 

.08 

.06 

26.05 
* 03 

6.00 

. I1  

. 10 

. 01 

5.98 
25.96 

.95 
* 93 
* 92 
* 90 

25.88 
f 87 
85 - 83 

2 5 . 8 0  

* 78 
* 77 
* 75 
* 74 

25.72 
70 

.69, 
* 67 
* 65 

25.64 
. 6 2  
.60 
* 59 
- 5 7  

L5.55 
* 54 - 52 
-5 '  - 49 

25.47 
.46 
.44 
.42 
* 41 

5 .39  
37 
36 - 34 

* 32 
15.31 

* 29 
.28 
.26 
* 24 

rg. 23 

.82 

- 

65.52 
48 

* 36 
65.32 

.44 
-40 

.28 
24 

.16 

65. r2 - 07 
5.03 
4.99 

* 95 
64.91 

87 
* 83 
* 79 
-75 

64.7' 
-67  
63 
.58 
.54 

64.50 
* 46 
42 
38 
34 

64.30 
.26 

* I7 
* '3 

64.09 
*OS 

4.01 
3.97 

* 93 

63.89 
* 85 
. 8 I  
* 76 . 72 

63.68 
* 64 
.60 - 56 
* 52 

63.48 
-44 
* 39 
.35 
-31 

63.27 
23 

* 19 
. 15 

63-06 

. 2 0  

.22 

. I O  

1572.6 
I. 6 

70.6 
69.7 
8.7 

1567.7 
6.7 
5. 7 
4 .8  
3.8 

1562.8 
I. 8 

60.8 
59.9 
8.9 

'557.9 
6. 9 
5.9 
5 . 0  
4.0 

'553.0 

50.0 

49.0 
1548. o 

7.0 
6.0 
5. I 
4. I 

1543.1 

40.2 
39. 2 

1538.2 
7. 2 
6.2 
5.3 
4.3 

1533.3 
2.3 
1.3 

30.4 
29.4 

1528.4 
7.4 
6.4 
5.4 
4.4 

'523.4 
2.4 
1.4 

20. 5 
19.5 

1518.5 
7.5 
6.5 
5.6 
4.6 

2.0 
I .  0 

2. I 
1.  I 

1513.6 

2358.9 
7.4 
5.9 

'4.5 
3.0 

235'. 5 
50.0 
48. 6 

7.1 
5.6  

2344.2 
2.7 

41. 2 
39.7 
8 .3  

2336.8 
5- 3 
3.9 
2.4 

30.9 

2329.4 
8.0 
6.5 
5 .0  
3.5 

2322. I 
20.6 
19. I 
7.6 
6. i 

2314.7 
3. 2 
1.7 

IO. 3 
08.8 

2307.3 
5.8 
4.4 
2.9 

301.4 

2299.9 
8.4 
7 . 0  
5 . 5  
4- 0 

2292.5 
91.0 
89.6 
8. I 
6.6 

2285. I 
3. 7 

80. 7 
79. 2 

2277.7 
6.3 
4.8 
3.3 
1.8 

2270.3 

2. 2 

13. IO 

.05) 

.08 
* 07 

13.06 
.06 
.OS 
* 04 
* 03 

13.02 

3.00 
2.99 

12.98 
* 97 
* 97 
96 
95 

12.94 
.93 
a92 
* 92 
*9'  

12. go 
* 89 
.88 
.88 
87 

12.86 
.85 
.84 
.83 
* 83 

12.82 
.81 
.80 
* 79 
* 79 

12.78 
77 

* 76 
* 75 
.74 

12.74 
.73 
* 72 
a 7 1  

70 

12.70 
* 69 
.68 
67 

.66 
12.65 

65 
* 64 
63 

.62 
~ 2 . 6 1  

. I O  

. 01 . 01 

39.3' 
.29 
* 27 
.24 

39. I9 
. I7 
. I 4  

.og 

39.07 
- 0 5  

9.00 
8.97 

38.95 

* 87 
85 

38.82 
.80 

77 
75 
73 

38.70 
.68 
.65 
.63 
.60 

38.58 
55 

* 53 
.so 
.48 

38.46 

.38 
* 36 

38.33 
* 3' 
.28 
.26  
23 

38.21 
. I8 
.16 
* I4 

.22 

* I2 

. 0 2  

* 92 
.90 

* 43 
* 41 

. I1 

38.09 
.06 
* 04 

8.01 
7.99 

* 94 
91 

.86 

37.96 

* 89 

37.84 

52.42 
.34 
35 

.32 

. 29  

52. 26 

* 1s . IC 
. 13 

52.05 
, of 

2.03 
1.95 

* 96 
51.9: 

* 9c 
.86 
.8: 
.8c  

5'. 77 
* 73 
* 7c 
.67 
.63 

51. 6c 
57 

* 54 
50 

* 47 

51.44 
* 41 
.37 
* 34 
3' 

51.27 
24 

I7 
* I4 

51. I1 
.08 
* 04 

0.98 

50.95 
9' 

.88 - 85 

. 8 I  

50.78 
75 

- 7 1  
.68 
.65 

50.62 
- 5 8  
* 55 
a 5 2  
.48 

50.45 

.22 

.2I 

I. 0 1  

3145.2 
3.2 

41.2 
39.3 
7.3 

3135.4 
3.4 

31.4 
29.5 
7.5 

3125.6 
3.6 

21.6 
19.7 
7.7 

3115.7 
3.8 

11.8 
09.8 

7.9 

3105.9 
4.0 
2 . 0  

100. 0 
098. I 

3096. I 
4.1 

go. 2 
88.2 

3086.3 
4 .3  
2.3 

2 . 2  

80. 3 
78.4 

3076.4 
4.4 
2.5 

70.5 
65.5 

3066.6 
4.6 
2 . 6  

60. 7 
58. 7 

3056.7 
4.7 
2.8 

50.8 
48.8 

3046.9 
4.9 
2.9 

40. 9 
39.0 

3037.0 
5.0 
3 . 0  

31. I 
29. I 

3027. I 

3931.5 
29.0 
6.6 
4. I 

21.6 

39'9.2 
6. 7 
4.3 

11.8 
09. 4 

3906.9 
4.5 

902.0 
899.6 

7. 1 

3894.7 
92.2 
89.8 
7.3 
4.9 

3882.4 
79.9 
7.5 
5.0 
2 . 6  

3870. I 
67.6 

5 . 2  
2. 7 

60. 3 

3857.8 
5.4 
2. 9 

50.4 
48. o 

3845.5 
3.1 

40.6 
38. I 
5.7 

3833.2 
,30.7 
28.3 
5.8 
3. 3 

3820. g 
18.4 
6. o 
3.5 

3808.6 
6. I 

801.2 

11.0 

3.6 

798.7 
3796.2 

3.8 

6. 3 
3783.9 

91.3 
88.8 

78.63 
* 58 
* 53 
.48 
a43 

78.39 
.33 
* 29 
.24 
. I 9  

78. I4 
.09 
8: 04 
7.99 

* 94 
77.89 

.84 

.80 
75 

* 70 

77.65 
.60 
.55 
* 50 
* 45 

77.40 
.35 
30 

* 25 

77.16 

.21  

. I1  

.06 
7 .01  
6.96 

76.91 
.86 
.81  
.76 
71 

76.66 
.6r 
* 57 
* 52 
.47 

76.42 
* 37 
' 32 
* 27 

76. I7 

- 0 7  
6.02 
5.97 

75.92 
I 8 8  
* 83 
.78 
* 73 

75-68 

.22 

. I 2  

786.3 
5 . 8  
5.3 
4.8 
4 .3  

783.8 
3.3 
2.9 
2.4 
1- 9 

781.4 
0.9 

80.4 
79.9 
9.4 

778.9 
8 .4  
8.0 
7.5 
7.0 

776.5 
6.0 
5 . 5  
5.0 
4.5 

774.0 
3.5 
3.0 
2.5 

771.6 

0.6 
70. I 
69.6 

769.1 
8.6 
8. I 

7.6 
7. I 

766.6 
6. I 
5 . 7  
5.2 
4.7 

'764. 2 
3.7 
3.2 
2. 7 

761.7 

0 .7  
60.2 
59. 7 

759.2 
8.8 
8.3 
7.8 
7.3 

756.8 

2. I 

1. I 

2. 2 

I. 2 

104.84 
.77 
.71 
.64 
' 58 

104.5 I 
.45 
38 

.3' 
* 25 

104.18 

4.05 
3.99 

* 92 
103.86 

.79 

.73 

.66 

.60 

103.53 
.46 
* 40 
* 33 
* 27 

103.21 
* I4 
* 07 

3.01 
2.94 

102.88 
.SI 
* 75 
.68 
.61 

102.55 
.48 
.42 
e35 
29 

. I 5  
* 09 

1.95 
101.89 

.82 

.76 
* 69 
.63 

101.56 
50 

* 43 
* 37 
* 30 

(01.23 
17 

I. 03 
0.97 

too. go 

, I 2  

102.22 

2.02 

. IO 

91-73 
.68 
.62 
.56 
* 50 

91.45 
* 39 
* 33 
.28 
.22 

91.16 

I. 05 
0. 99 

* 93 
90.88 
.82 
* 76 
* 70 
* 65 

90.59 
* 53 
.48 
a42 
* 36 

90.30 
* 24 
* I9 
* '3 
* 07 

go. 02 
89.96 

* 90 
84 

.79 
89.73 

.67 

.61 
a 5 6  
* 50  

89.44 
.38 
* 33 
* 27 
. 21  

. I O  

89.15 

8.98 

. I O  

9.04 

* 92 

88.87 
. 8 I  
* 75 
f 69 
* 64 

88.58 
52 

.46 
* 41 
* 35 

88.29 

117.94 
87 
.80 
* 72 
* 65 

117.57 
. so  
.43 
.35 
.28 

117.21 

* 13 
7.06 
6.99 

91 
116.84 

.77  

.69 

. 6 2  

* 55 

I 16.47 
* 40 
.32 
* 25 . I8 

116. IO 
6.03 
5.96 
.88 
.81 

115.73 
.66 
.58  
* 51  
* 44 

115.'36 
.29 

* 14 
' 07 

1 1 5 . 0 0  

4.92 

* 77 
.70 

I 14.63 
5 5  

.48 
14' 
* 33 

I 14.26 . I8 

4.04 
3.96 

113.89 
.8I 
.74 
.66 
* 59 

113.52 

.22 

.85 

. I 1  
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-- 

1,at. 

o /  

65 0O 

2 

3 
4 

6 
7 
8 
9 

65 IO 

65 05 

I1  
I2 

I3  
I4 

16 
I7  
18 
'9 

65 20 

65 15 

21 
22 
23 
24 

65 25 
26 
27 
28 
29 

65 30 
3' 
32 
33 
34 

65 35 
36 

;b 
39 

65 40 
41 
42 
43 
44 

65 45 
46 
47 
48 
49 

65 5 0  
5 1  
52 
53 
54 

65 55  
56 
57 
58 
59 

65 60 

-- 
Latitude 65O to 66O-Meridional arcs. 

Value of I/' 

Meters. 
30.971 

I 
I 
I 
I 

303 97 I 
I 
2 
2 
2 

i 

30.972 
2 
2 
2 
2 

30.972 
2 
2 
2 
2 

30. 972 

3 
3 
3 

30.973 
3 
3 
3 
3 

30.973 
3 
3 
3 
3 

30.973 
4 
4 
4 
4 

30.974 
4 
4 
4 
4 

30.974 
4 
4 
4 
4 

30.975 
' 5  

5 
5 
5 

30.975 
5 
5 
5 
5 

30.975 

2 

Sums of seconds for middle 
latitude. 

I /  

I 
2 
3 
4 ,  
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

b 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

45 
6 
7 
8 
9 

50 
I 
9 

3 
4 

2 
7 
8 
9 

60 

Meters. 

30.97 
61.95 
92.92 

123.89 

'54.87 
185.84 
216.81 
247- 79 
278.76 

309.73 
340.70 
371.68 
402.65 
433.62 
464.60 
495.57 
526.54 
557- 52  
588.49 

619.46 
650.44 
681.41 
712.38 
743.36 
774.33 
805.30 
836.27 
867.25 
898.22 

929. I9 
960. 17 

' 99'. I4 

1053.09 
I 084.06 

I r46.or 
I 176.98 
I 207.95 

I 238.93 
I 269.90 
I 300.87 
I 331.84 
I 362.82 

1 393.79 
I 424.76 
I 455. 74 
I 486.71 
I 517.68 

I 548.66 
1579.63 
I 610.60 
I 641.58 
1672.55 
I 703.52 
1 734.50 
1765.47 
1 796.44 
I 827.41 
1858.39 

I 022. IX 

1115.03 

Value of I /  
Sunis of minutes for middll 

latitnde. 
- 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
I 
2 
3 
4 

15 
6 
7 
8 
9 

20  
I 
2 
3 
4 

7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

5.5 
6 
7 
8 
9 

60 

I 
2 

- 

Meters. 

I 858.3 
3 716.5 
5 574.8 
7 433.1 
9 291.4 

11 149.7 
*3 007.9 
14 866.2 
16 724.5 

18 582.8 

22 299.5 
24 157.8 
26 016. I 

27 874.4 
29 732.7 
3' 591. I 
33 449.4 
35 307.7 

37 166. I 
39 024.4 
40 882.8 
42 741.2 
44 599.5 
46 457.9 
48 316.2 
50 174.6 
52 033.0 
53 891.4 

5 5  749.8 
57 608.2 
59 466.5 
61 324.9 
63 183.3 
65 041.8 
66 goo. 2 
68 758.6 
70 617.0 
72 475.4 

74 333.9 
76 192.3 
78 050.7 
79 909.2 
81 767.6 
83 626. I 
85 484.5 
87 343.0 
89 201.4 
9' 059.9 

92 918.4 
94 776.8 
96 635.3 
98 493.8 

100 3%. 3 
102 210.8 
104 069.3 
105 927.8 
107 786.3 
109 644.8 

20 441. I 

111 503.3 

Latitude 6~~-Co-ordinates of curvature. 

I x  Longitude. 

I 

I 

9 '  : I  
0 IO 

20 
15  

25 
30 

0 35 
40 
45 
50  
5.5 

05 

15 

1 25 
30 
35 
40 
45 

I o 0  

IO 

20 

Meters. 

786.3 
I 572.6 
2 358.9 
3 145.2 
3 93'. 5 
4 717.8 
5 5044.0 
6 zgo. 3 
7 076.5 

7 862. g 
I 1  794.3 
I5 725.8 
19 657. I 
23 588.5 
27 519.8 
3' 451.1 
35 382.3 
39 3'3.4 
43 244.5 

I 

927 889 
972 608 

I 061 303 
I or7 082 

I 105 258 

I 148 936 

1 235 420 
I 278 203 
I 320G67 
I 362 800 

I 192 327 

47 175.5 
5 1  106.5 
55  037.3 
58 968. o 
62 898.7 
66 829.2 

78 620. I 
82 550. I 

70 759.6 
74 689.9 

86 479.9 
90 409.7 
94 339 

141 479 
188 584 

282 640 
235 642 

329 568 
376 413 
423 165 

516 338 
562 736 
608 994 
655 Io0 

701 041 
746 807 
792 387 
837 768 
882 939 

469 810 

'I' 

-_ 
Mters. 

0. I 
0.4 
0. 9 
1.7 
2.6 
3. 7 
5. I 
6.6 
8. 4 

10.4 
23. 3 
41.5 
64.8 
93.3 

127.0 
165.8 
209.9 
259. I 
313.5 

373. I 
437.9 
507.8 
583.0 
663.3 
748.8 
839.5 
935.4 

I I 036.4 142.6 

I 254.0 
I 370.6 
1492 
3 358 
5 968 
9 323 

I3 422 
18 265 
23 848 
30 172 

37 235 
45 035 
53 569 
62 837 
72 835 
83 561 
95 0'2 

107 186 
120 079 
133 688 

148 01 I 
163 042 
178 779 
195 217 
212 353 
230 182 
248 699 
267 go1 
287 782 
308 337 
329 5 6 0  
-- - 
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Lat. 

O I  

66 00 
I 
2 

3 
4 

66 05 
6 
7 
8 

- 9  

66 IO 
I 1  
12 

I3 
I4 

66 15 
16 
17 
I8 
'9 

66 20 
21 
22 
23 
24 

66 25 
26 
27 
28 
29 

66 30 
3' 
32 
33 
34 

66 35 
36 
37 
38 
39 

66 40 
41 
42 
43 
44 

66 45 
46 
47 
48 
49 

66 50 
51 
52  
53 
54 

66 55 
56 
57 
58 
59 

66 60 
-- 

25.23 

* '9 . I8 
. 16 

25.14 
. '3 

' 09 
.08 

25. OG 
* 04 
.03 
. O I  

5 . 0 0  
24.98 

.96 
* 95 
* 93 
* 9' 

24.90 
.88 
.86 
* 85 
.83 

24.81 
.go 
* 78 
.76 
.75 

24.73 
.71 
70 

.68 

.66 

24.65 
* 63 
.62 
.60 
. 58  

24.57 
* 55 
.53 
.52 
. so  

24.48 
.47 
* 45 
.44 
* 42 

24.40 
* 38 
* 37 
* 35 
.33 

24.32 
30 . 28 

* 27 
. 2 5  

24.23 

. 2 1  

. I1 

- 

37.84 
.8I 
.79 
* 77 
.74 

37.72 
* 69 
* 67 
* 64 
.62 

37.59 
* 57 - 54 
* 52 
49 

37.47 
.44 
.42 
.39 
' 37 

37.34 
* 32 
.29 
f 27 
* 24 

37.22 

* 17 
' '5 

37.10 
.07  
.OS 

7-00 

* 95 
* 92 
* 90 
.87 

36.85 
.82 
.80 
. 7 7  
* 75 

36.72 
* 70 
.68 
* 65 
* 63 

36.60 
58 

. 5 5  
* 53 
.so 

* 45 
* 43 
* 40 
* 38 

36.35 

.20 

. I 2  

.02 

36.97 

36.48 

- 

50.45 
-42 
* 39 
35 

.32 
50.29 

.25 

. I 9  
* 15 

50.12 

.09 

.06 
50.02 

49.99 
49.96 

-92 
* 89 
.86 
.83 

49.79 
.76 
.73 
* 69 
.66 

49- 63 
* 59 
* 56 
* 53 
.49 

49.46 
* 43 
* 40 
.36 
* 33 

49.30 
.26 
* 23 

. 16 

49. '3 

eo7 
.03 

9.00 
48.97 

.93 
a90 
* 87 
* 83 

48.80 
* 77 
* 73 
* 70 
67 

48.63 
.60 
57 

* 53 
* 50 

48.47 

.22 

.20 

. IO 

Latitude 66O to 67°--Rrcs of the parallel in meters. 

51' 

-- 

63.06 
3.02 
2.98 

* 94 
' 90 

62.86 
.82 
* 78 
.73 
* 69 

62.65 
.61 
.57 
.53 
.49 

62.45 
.40 
.36 
.32 
.28  

62.24 

. r 6  

.08 
62.03 

1.99 
.95 
.9r  
.87 

61.83 
.79 
a 7 5  
. 7 0  
.66 

61.62 
* 58 
.54 
. so  
.45 

61.41 
* 37 
.33 
.29 
25 

61. 21 

. I 7  . I2 
* 09 
* 04 

61.00 
0.96 

92 
* 88 
.84 

60.79 
* 75 
* 71 
* 67 
.63 

60.59 

.20 

. I 2  

- 

75.68 
.63 
.58 
.53 
* 48 

75' 43 
.38 
' 33 
.28 
.23 

75.18 
13 

* 08 
5.04 
4.99 

74.94 
-89 
.s4 
* 79 
74 

74.69 
-64  
* 59 
* 54 
* 49 

74.44 
.39 
' 34 
.29 
.24 

74.19 
I4 

* 09 
4.04 
3.99 

73.95 
.90 
* 85 
.80 
.?5 

73.70 
* 65 
.60 
* 55 
' 50 

73.45 
* 40 
- 3 5  
.30 
* 25 

73.20 
' '5 

* 05 
3. 00 

72.95 
* 90 
* 85 
.80 
75 

72.70 

.IO 

88.29 
.23 
. I 7  

.06 
88.00 
7.95 
' 89 
* 83 
* 77 

87.71 
.66 

' .60 
54 

* 48 
87.43 

* 37 
-31 
. 2 5  
. '9 

87.14 
.08 

7.02 
6.96 
.9' 

86.85 
* 79 
* 73 
.67 
.62 

86.56 
.so 
f 44 
.38 
33 

86.27 

. I 5  
6.04 

.I2 

. 2 1  

. IO 

85.98 
92 

.86 

.81 
* 75 

85.69 
.63 
* 57 
. 5 2  
* 46 

85.40 
' 34 
.28 
.23 
. 17 

5 . 0 5  
4.99 

94 
.88 

84.82 

85. I1  

- 

100. go 
84 

I77  
. 7 '  
9 64 

I*. 57 
. 5 '  
.44 
.38 - 3' 

100. 25 
. I8 

100.05 
99.98 
99.9' 

' 85 
.78 
72 

.65 

99.58 
.52 
.45 
.39 - 32 

99.25 . I8 

9.05 
8- 99 

98.93 
.86 
* 79 
.73 
.66 

98.59 
.53 
.46 
* 39 
33 

98.26 
.20 
* '3 
.06 

8.00 

97.93 
.87 
,80 
.74 
67 

97.60 
53 

* 47 
* 40 
* 34 

97-27 

* 14 
* 07 
7-00 

. I1 

. I 2  

.20 

96.94 

911 

I 13.52 
a 4 4  
.37 
' 29 

113. 15 
* 0 7  

3.00 
2.92 

* 85 

I 12.78 
.70  
.63 
* 55 
* 48 

112.40 
.33 
. 2 6  . I8 

.22 

. I1  

112.03 
I. 96 

* 89 
.81  
* 73 

111.66 
.59 
* 5 1  
.44 
.36 

I l l .  29 

. '4 
I .  07 
0.99 

110.91 
* 84 

77 
' 69 
.62 

110.55  

* 47 
.40 
.32 
' 25 

110.17 

IO. 03 
09.96 

.88 

log. 80 
.73 
.65 
.58 
* 50 

109.44 
* 35 
.28 

. '3 
xog.05 

.22 

. 10 

.20 

1' 

756.8 
6. 3 
5.8 
5. 3 
4.8 

754.3 
3.8 
3.3 
2. 8 
2.3 

75'. 8 
1.3 
0.8 

50.4 
49. 9 

749.4 
8.9 
8.4 
7.9 
7.4 

746.9 
6.4 
5.9 
5.4 
4.9 

744.4 
3.9 
3.4 
2.9 
2.4 

741.9 
1.4 
0. 9 

40.4 
39.9 

739.5 
9.0 
8.5 
8.0 
7.5 

737.0 

6. o 
5 . 5  
5 . 0  

734.5 
4.0 
3.5 
3.0 
2.5 

732.0 
I. 5 

0 . 5  
30. o 

729.5 
9.0 
8.5 
8.0 
7.5 

727.0 

6 . 5  

I .  0 

a' 

1513.6 
2. 6 
I. 6 

IO. 6 
09.6 

1508.6 
7.6 
6.6 
5. 7 
4. 7 

1503.7 
2. 7 
1 .7  

500.7 
493.7 

1498.7 
7. 7 
6. 7 
5.8  
4.8  

'493.8 
2. 8 
I. 8 

go. 8 
89.8 

1488.8 
87.8 
6.8 
5.9 
4.9 

1483.9 
2.9 
1.9 

80. g 
79. 9 

1478.9 
7.9 
6.9 
5.9 
4.9 

'473.9 
2.9 
1. 9 

70. o 
1469. o 

8.0 
7.0 
6. o 
5 . 0  

1464. o 
3.0 

60.0 
1459. 0 

8.0 
7.0 
6. I 
5. I 

14549 I 

I. 0 

2. 0 
I. 0 

3/ 

2270.3 
68.8 

7.4 
5. 9 
4. 4 

2262. g 
I .  4 

60. o 
58.5 

7.0  

2255.5 
4.0 
2.5 

51. I 
43.6 

2248. I 
6.6 
5. 1 
3.6 

2240.7 
39.2 
7.7 
6. 2 
4. 7 

2233.2 
I .  7 

30.3 
28.8 
7.3 

2225.8 
4.3 
2. 8 

21.3 

2. I 

19.8 
2218.4 

6.9 
5.4 
3.9 
2.4 

2210. g 
09.4 

7. 9 
6 .4  
4- 9 

2203.5 
2.0 

200.5 
'99.0 

7 .5  
2196. o 

4. 5 
3.0 
1 .5  

go. 0 

2188.5 
7. I 

4. I 
2.6 

2181. I 

5.6 

41 

3027. I 
5. 1 
3.2 

19. 2 

5. 2 
3.3 

11.3 
09.3 

3007.3 
5.4 
3.4 

3001.4 
2999.4 
2997.4 

5.5 
3.5 

91.5 
89.5 

2987.5 
5.6 
3.6 

79.6 
2977.6 

5.7 
3. 7 

71.7 
69. 7 

2967.7 
5. 7 
3.8 

61.8 
59.8 

2957.8 
5.8 
3.8 

51.9 
49.9 

2947.9 
5.9 
3.9 

41.9 
39.9 

2937,9 
6. o 
4.0 

30. o 

2928.0 
6. o 
4.0 

2 1 . 2  

3017. 2 

81.6 

2 . 0  

2.0 
20. I 

2918. I 
6. I 
4.1 
2. I 

IO. I 
2908. I 

5 /  

3783. F 
81.4 
78. 9 
6.  5 
4. c 

3771.5 
69. I 

6.6 
4. I 

61.6 

3759.2 
6.7 
4. 2 

51. 8 
49. 3 

3746.8 
4.3 

41.9 
39.4 
6.9 

3734.4 
32.0 
29.5 

7.0 
4.5 

19.6 
7. I 
4.6 

3709.7 
7 . 2  
4. 7 

702.2 
699.7 

3697.3 
4.8 

92. 3 
89. a 
7.3 

3684.9 
82.4 
79.9 
7.4 
4. 9 

3672.4 
70. o 
67. 5 
5.0 
2.5 

3660. c 
57. 5 

5. C 
2.6  

50. I 

3647- 6 
5. ' 
2.6 

40. I 
37.6 

3635. I 

3722.0 

12. I 



Lat. 

o /  

(06 00 
I 
1 

3 
4 

06 05 
6 
7 
8 
9 

. 66 IO 
I1 
I 2  
13 
I4 

66 15 
16 
I 7  
IS 
I9 

66 20 
21 
22 

23 
24 

66 25 
26 
27 
28 
29 

66 30 
31 
32 
33 
34 

66 35 
36 
37 
3s 
39 

66 40 
41 
42 
43 
44 

66 45 
46 
17 
48 
19 

66 4 0  
, 5'( 

5, ! 
5. 
54 

66 55 
56 
57 
58 
59 

66 60 

o /  

0 1  
2 

3, 
4 

0 5  
6 
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

I5  

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

I 0 0  

I O  

20 

2 0 0  

IO 00 
I 1  00 
I 2  00 
I3 00 
I4 00 

I5 00 
16 00 
I7  00 
18 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 
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Value of I' 

M-ters. 
30.975 

5 
5 
5 
5 

30.972 

?O. 97: 

6 
6 
6 

6 
6 
6 

:it?. 976 
6 
6 
6 
6 

30. '977 
7 
7 
7 
7 

30.5 "7 
1 
I 
7 
7 

30 977 
7 
7 
7 
8 

8 
S 
S 
8 

30.978 
8 
8 
S 
S 

30.978 
8 
8 
8 
9 

30.979 
9 
9 
9 
9 

30.979 
9 
9 
9 
9 

30.979 

30.978 

1,atitude 6 6 O  to 6T0-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 

, 7  
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Meters. 

30.98 
61.95 

154.89 

92.93 
123.91 

185.86 
216.84 
247.82 
278.80 

309.77 
340.75 
371.73 
402.70 
433.68 
464.66 
495.64 
526.61 
557.59 
588.57 

619.54 
650.52 
681.50 
712.48 
743.45 

' 774.43 
805.41 

2;: :z 
898.34 

929.32 
960.29 
991.27 

I 022.25 

1 053.23 
I 084.20 
I 115. IS 
I 146. 16 
1 177.13 
I 20s. I 1  

1 239.09 
I 270.07 

I 363.00 

1 393.98 
1 424.95 
1 455.93 
I 486.91 
I 517.88 

I 548.86 
1579.84 
I Gro. 82 
I 641.79 
1 672.77 
1 703.75 
1734.73 
1 765.70 
I 796.68 
I 827.66 
I 858.63 

1301.04 
1332.02 

Value of I' 

Mefers. 
1858.51 

5 2  
* 5 2  
* 5 2  
53 

1858.53 
-54  
* 54 
.54 
* 55 

1858.55 
* 56 

. .56 
.56 
- 5 7  

1858.57 
.58 
' 58 
* 59 
* 59 

1858.59 
.60 
.60 
.61 
.61 

1858.61 
.62 
.62 
* 63 
f 63 

1858.63 
.* 64 
.64 
.65 
f 65 

1858.65 
.66 
.66 
-67 
* 67 

1858.67 
.68 
.68 
.69 
* 69 

1858.69 
3 70 
* 70 
* 71 - 71 

1858.71 
* 72 
72 

* 73 
* 73 

1858.73 
f 74 
74 

* 75 
* 75 

1858.75 

Sums of minutes for middl1 
latitude. 

/ 

I 
2 

3 
4 

2 
7 
8 
9 

I O  
I 
2 

3 
4 

'5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 
9 

60 

Afiters. 

I 858.5 
3 717.0 
5 575.6 
7 434.1 
g 292.6 

I1 151. I 
I3 009.7 
14 868.2 
16 726.8 

18 585.3 
20 443.9 
22 302.4 
24 161.0 
26 019.6 
27 878.2 
29 736.7 
31 595.3 
35 453.9 
35 312.5 

37 171.1 
39 029.7 
40 888.3 
42 746.9 
44 605.5 
46 464. I 
48 322.7 
50 181.3 
52 040. o 
53 898.6 

5.5 757.2 
57 615.8 
59 474.5 
61 333. 1 
63 191.8 

65 050.4 
66 909. I 
6s 767.7 
70  626.4 
72 485.1 

74 343.8 
76 202.4 
78 061. I 
79 919.8 
81 778.5 
83 637.2 
85 495.9 
87 354.6 
89 213.3 
91 072.0 

92 930.7 
94 789.4 
96 648. I 
9s 506.9 

IOO 365.6 
IO2  224.3 
104 083. o 
105 941.8 
107 800.5 

111 518.0 
109 659.3 

Latitude 66°-Co-ordinates of curvature. 

I x  Longitude. 

- I 
f l f i t t 7 S .  

756.8 
I 513.6 
2 270.3 
3 027. I 

3 783.9 
4 540.7 
5 297.5 
6 054.2 
6811.0 

7 567.8 
11 351.7 
1s 135.5 
18 9'9.3 
22 703. I 
26 486.8 
30 270.5 
34 054.2 
37 837.8 
41 621.3 

45 404.8 
49 188. I 
52 971.4 
56 754.5 
60 537.6 
64 320.6 
68 103.5 
71 886.2 
75 668.8 
79 451.3 

83 233.7 
87 015.8 
90 798 

136 168 

226 793 
272 024 
317 187 
362 269 
407 259 

452 I45 
496 916 
541 561 
586 069 
630 427 
674 625 
718 652 
762 495 

849 590 

892 820 
935 822 
978 586 

1 063 357 
1 105 343 
1 I47 048 
I 188461 
1 229 571 
1 270 370 
1 310 845 

181 504 

806 145 

I021  IO1 

Y 

Meters. 

0. I 
0.4 
0.9 
I. 6 

2 .5  
3.6 
4.9 
6.4 
8. I 

IO. I 
22.6 
40.2 
62.8 
90.5 

123.2 
160. g 
203.6 
251.4 
304.2 

362. o 
424.8 
492.7 
565.6 
643.5 
726.5 
814.4 
907.4 

I w5.4 
I 108.5 

I 216.6 
1329.7 
1 448 
3 257 
5 790 
9 045 

13 022 

3 7  719 
23 136 
29 271 

36 122 
43 689 
51 968 
60 958 
70 656 
81 060 
92 168 

'03 976 
I 16 482 
129 682 

I43 573 
158 152 
I73 414 
189 356 
205 974 
223 264 
241 221 

259 840 
279 118 
299 049 
319 627 
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P 

Lat. 

0 'I 

67 00 

3 
4 

67 05 
6 
7 
8 
9 

67 IO 

I 
2 

I1 
I2  
'3 
14 

67 15 
16 
17 
18 
19 

67 20 
21 
22 

23 
24 

26 
27 
28 
29 

67 30 
31 
32 
33 
34 

67 25 

67 35 
36 

$3 
39 

67 40 
41 
42 
43 
44 

67 45 
46 
47 
48 
49 

67 50 
5 '  
52 
53 
54 

67 55 
56 :s 

67 2 

- 
I" 
- 

12. I 2  . I1  . IO 

*og 
.08 

12.08 
.07 
.06 
.os 
* 04 

12.03 
.03 
.02 . 01 

2.00 

11-99 
*fl 
* 98 
.97 
* 96 

11.95 
' 94 
* 93 
* 93 
* 92 

11.91 
* 90 
* 89 
.88 
.88 

11.87 
.86 
* 85 
* 84 
83 

11.83 
.82 
.8I 
.80 
.79 

11.78 
78 

* 77 
* 76 
* 75 

11.74 
* 73 
* 73 
* 72 - 71 

11.70 
.69 
.68 
.68 
* 67 

11.66 
* 65 
.64 
63 

.63 
11.62 
- 

24.23 

.18 
* 17 

24.15 
* I3  

.08 

24.07 
.os 
eo4 

4.00 
23.99 

* 97 
.95 - 94 
92 

23-90 
-89  
* 87 
* 85 
* 84 

%?j,82 
.80 
* 79 
* 77 - 75 

23.74 
* 72 
* 70 
.69 
* 67 

23.65 
* 64 
.62 
.60 
59 

23.57 
* 55 
* 54 
* 52 
.so 

23.49 
47 

* 45 
.44 
.42 

23.40 
* 39 
* 37 
* 35 
* 34 

23.32 
30 
29 
27 

.26 
23.24 

.22 

. 2 0  

. I 2  
, I O  

.02 

- 

36.35 
.33 
* 30 
. 2 8  
* 25 

36.23 
. 2 0  
. I S  
f '5 
* '3 

36. IO 
- 0 8  
* 05 
' 03 

6.00 

35.98 - 95 
+ 93 
* 90 
.88 

35.85 
* 83 
.80 
e78 

75 
35.73 

* 70 
.68 
* 65 
* 63 

35.60 
.58  
.55 
* 53 
-50  

35.48 
45 

* 43 
40 

* 38 

35.35 
* 33 
.30 
.28 
* 25 

35.23 

. I8 
* 15 
. I 3  

35.10 
.08 - 05 
* 03 
5. 00 

34.98 
95 

- 9 3  
90 

.88 

. 2 0  

34.85 - 

48.47 
-44 
* 40 
* 37 
* 34 

48.30 
- 2 7  
.24 
,20  

17 

48.14 

* 07 
-04 

8.00 

47.97 
* 94 
* 90 
.87 
* 84 

47.80 
-77 
74 

* 70 
* 67 

47.64 
.60 
* 57 
* 54 
50  

47.47 
* 44 
.40 
* 37 
.34 

47.30 
27 

* 24 
.20 

* I7 

47. I4 

.07 

.04 
47-00 
46.97 

* 94 
.90 
87 

I84 

46.80 
77 

* 74 
* 70 
' 67 

46.64 
.60 
57 

* 54 
* 50 

46.47 

. I O  

.IO 

Latitude 67O to 68O-Arcs of the parallel in meters. 

60.59 
55 

* 50 
.46 
-42 

60.38 
* 34 
30 

* 25 

60.17 
13 

* 09 - 05 
60.01 

59.96 
* 92 
.88 
184 
.80 

59.76 
72 

* 67 
.63 
59 

59.55 
* 5' 
* 46 
-42 
38 

59.34 
* 30 -. 26 

* I7 

59. '3 
.og 
.os 

9.00 
8.96 

58.92 
.88 
84 

.80 

.76 
58.71 

67 
63 

* 59 
* 55 

58.51 
46 

* 42 
' 38 
.34 

58.30 
.26 

* 17 
* I3 

.21  

.21  

.21  

58.09 - 

72.70 
* 65 
.60 
* 55 
* 50 

72.45 
* 40 
* 35 
* 30 
* 25 

72.20 
* 1.5 

.06 

. I1  

2.01 

71.96 
* 9' 
.86 
.8I  - 76 

71.71 
.66 
.61 
.56 
* 51 

71.46 
.4r 
36 

: 2: 
71.21 

.16 

.06 

. I1 

I. 01 

70.96 
* 91 
.86 
I81 
.76 

70.71 
.66 
.61 - 56 

70.46 
.4I 
36 

* 31 
.26 

70.21 . 16 

.06 
70.01 

69.96 
.9I 
.86 
.8I  
* 76 

69.71 

. I1  

84.82 
* 76 
. 7 0  
.65 
59 

84.53 
* 47 
* 41 
.35 
* 30 

84.24 . 18 

.07  
4.01 

. I 2  

83.95 
89 

* 83 
* 77 
* 72 

83.66 
.60 
54 

.49 
+ 42 

83.37 
.3' 

25 
* 19 
1 13 

83.07 
3.02 
2.96 

. P O  
* 84 

82.78 
72 

.66 

.61 
55 

82.49 
.43 
37 

* 32 
.26 

82.20 

I4 
.OS 

1.97 

81.91 
.85 
.79 
* 73 
.67 

81.62 
56 

* 50 
*44 . 38 

81.32 

2.02 

96.94 
.87 
. 81  
.74 
.67 

96.61 
.54 
.47 
* 41 
.34 

96.27 . 21 

. I4 
07 

6.01 

95.94 
* 87 
.81 
* 74 
.68 

95.61 
.54 
.48 
.4I  
.34 

95.28 

I4 
f 07 

5.01 

94.94 
.88 
.81 
* 74 
.68 

94.61 
54 

.48 
-41 
* 34 

.21  

94.28 . 21 

I4 
.08 

4.01 

93.94 
.88 
.81 
* 74 
.68 

93.61 
* 54 
47 

* 41 
34 

93.28 

. 14 
07 

3.01 
92.94 

. 2 1  

tog. 05 
8.98 

* 9' 
83 

* 76 
108.68 

.61 
* 53 
* 46 
.38 

108.31 

. 08 

.23 . 16 

8.01 

107- 93 
-86  
. 78  
e 7 1  
* 64 

107.56 
.48 
-41 
-33 
.26 

107.18 

7.03 
6.96 
.8E 

106.81 
. . 7 3  

.6 t  

.5E 
* 5' 

106.4: 
.3 t  
.2E 

. '3 

106. of 

.9I 

.83 

105.68 
.61 
.5:! 
* 4t 
.3E 

105.31 
. 2 3  . IC . 0 8  

5 . 0 1  

104.93 
.86 
. 78  
* 71 
* 64 

104.56 

. I1  

. 2 1  

5.9E 

* 76 

- 

1' 

727.0 
6.5 
6. o 
5. 5 
5 . 0  

724.5 
4.0 
3.5 
3.0 
2 . 5  

722.0 
1.5 

0.6 
1. I 

20. I 

719.6 
9. 1 
8.6 
8. I 
7.6 

7'7. I 
6.6 
6. I 
5.6 
5. 1 

7'4.6 
4. 1 
3.6 
3. 1 
2.6 

712. I 
I .  6 

0.6 
I. I 

IO. I 

709.6 
9. I 
8. 6 
8. I 
7.6 

707. I 
6.6 
6. I 
5.6 
5.1 

704.6 
4. 1 
3.6 
3. I 
2.6 

702. I 
I. 6 

0.6 
700. I 

699.6 
9. 1 
8.6 
8. I 
7.6 

697.1 

I. 1 

1454.0 
3. I 

50. 1 

1449.1 
8. I 
7. I 
6. I 
5.1 

1444.1 
3. 1 
2. I 

' I .  I 

2. I 
I .  I 

40. I 

1439.1 
8. 1 

7.1 
6. I 

5.1 

1434. I 
3.1 
2. I 
1. I 

30. I 

8. I 
7 .1  
6. I 
5 . 1  

3. 1 

1429. I 

1424. I 

2. I 
I .  I 

20. I 

1419. I 
8. I 
7. 1 
6. I 
5.1 

1414. I 

2. I 
I .  I 

IO. I 

1409. I 

3. I 

8. I 
7.1 
6. I 
5.1 

3. I 
1404. I 

2. I 
I. I 

400. I 

1399.1 
8. I 
7. 1 
6. I 
5. 1 

1394.1 

2181. I 
79.6 
8. I 
6.6 
5. 1 

2173.6 

70.6 
69. I 
7.6 

2166. I 
4.6 
3.2 
1.7 

60.2 

2158.7 
7, 2 
5.7 
4.2 
2.7 

2151.2 

49. 7 
8. 2 

6.7 
5 . 2  

2143.7 

40. 7 
39. 2 
7.7 

2136.2 
4. 7 
3. 2 
1.7 

30. 2 

2128.7 
7. 2 
5 . 7  
4.2 
2.7 

19.7 
8. 2 

6. 7 
5. 2 

2113.7 

IO. 7 
09. 2 

7. 7 

2106.2 
4. 7 
3. 2 
1.7 

2. I 

2 . 2  

2121.2 

2. 2 

100.2 

2098.7 
7.2 
5. 7 
4. 2 
2.7 

zog1.2 

4/ 

2908. I 
6. I 
4. 1 

goo. I 
2898.2 

6. 2 

4.2 

go. 2 

2888.2 
6. 2 

4.2 

80. 2 

2878.2 
6.2 
4.2 

70.2 

2868.3 
6.3 
4.3 
2.3 

60.3 
2858.3 

6.3 
4.3 
2.3 

50.3 

2848.3 
6.3 
4. 3 
2- 3 

40.3 
2838.3 

4 .3  
2.  3 

30.3 

2. I 

2. 2 

2 . 2  

2 . 2  

6.3 

2828.3 
6.3 
4.3 
2. 3 

20. 3 
2818.3 

6. 3 
4.3 
2.3 

IO. 3 

2808.3 
6 . 3  
4.3 

800.2 

6. 2 

4. 2 

90. 2 
2788.2 

2. 2 

2798.2 

2 . 2  

3635. I 
2.7 

30. 2 

27.7 
5 . 2  

3622. 7 

17.7 
5. 2 
2.7 

3610.2 
07. 7 
5.3 
2.  E 

3600.3 
3597.8 

5.3 
2. E 

90.3 
87. E 

3585. j 
2. E 

80.2 
77.8 
5.3 

3572.8 
70. 
67. E 

5 . 2  
2. t 

3560.5 

5 . 2  
2 .2  

50. 2 
3547.8 

5. 2 
2. s 

40.2 
37. 

3535. : 
2. s 

30. 2 
27. s 

5 .  : 
3522. I 

20. : 
17. t 
5.: 
2. $ 

20. 2 

57. i 

3510.: 
07. I 

5.: 
2.8 

500. : 
3497.2 

5.: 
2.8 
go. 5 

87. 
3485. : 
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urns of seconds for middle 
latitude. 

1,at. 
Value of I, 

--- 
O I  

67 00 
I 
2 

3 
4 

67 02 

7 
, 8  

9 

67 IO 

I3 
14 

I 1  
12 

67 ;i 
17 
18 
I9 

67 20 
21 
22 

23 
24 

67 2"i 
27 
28 
29 

67 30 
31 
32 
33 
34 

67 35 
36 
37 
38 
39 

67 40 
41 
42 
43 
44 

67 45 
46 
47 
48 
49 

67 50 
51  

' 52 
53 
54 

67 55 
56 
57 
58 
59 

67 60 

urns of seconds for middle 
latitude. ralue of value of I, 

--- ~ 

Meters. 
30.979 

9 
9 

79 
80 

30.980 
0 
0 
0 
0 

30.980 
0 
0 
0 
0 

30.980 , 
0 
0 
0 
0 

30.98 I 
I 
I 
I 
I 

30.981 
I 
I 
I 
I 

30.981 
I 
I 
I 
I 

30.982 
2 
2 
2 
2 

30.982 
2 
2 
2 
2 

30.982 
2 
2 
2 
2 

30.982 
3 
3 
3 
3 

3 
3 
3 
3 

30.983 

30.983 

Latitude 67O to 68O-MeridionaI arcs. 

f I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 
55 
6 
7 
8 
9 

60 

I 
2 

Meters. 

30.98 
61.96 
92.94 

123.92 
154.91 
185.89 
216.87 
247.85 
278.83 

309.81 
340.79 
371.77 
402.76 
433.74 
464.72 
495. 70 
526.68 
557.66 
588.64 

619.62 
650.61 
681.59 
712.57 
743.55 

' 774.53 
805.51 
836.49 
867.47 
898.46 

929.44 
960.42 
931.40 

I 022.38 
1053.36 
1. 084.34 
1115.32 
I 146.30 
I 177.29 
I 208.27 

I 239.25 
I 270.23 
I 301.21 
I 332.19 ' 363.17 
I 394. '5 
I 425.14 
I 456.12 
I 487. IO 
I 518.08 

I 580.04 
I 611.02 
I 642.00 
1672.99 
1703.97 
1 734.95 
1765.93 
1796.91 
I 827.89 
I 858.87 

1549.06 

Meters. 
1858.75 

* 76 
* 76 
* 77 
* 77 

1858.77 
78 

.78 
* 79 
* 79 

.80 

.80  

.81  

.81  

1858.81 
.82 
.82 

1858. 79 

83 
-83 

* 84 
84 
84 

* 85 
1858.85 

.86 

.86 

.86 
* 87 

1858.87 
.88 
.88 
.88 

1858.89 
.90 
* 90 
* 90 
* 91 

1858.91 
a92 
* 92 
.92 - 93 

* 93 
-94 
* 94 
* 95 

1858.95 
* 95 
96 

* 96 
97 

1858. 97 
* 97 
' 98 
98 

* 98 
1858.99 

1858.83 

* 89 

1858.93 

iums of minutes for middlc 
latitude. 

- 
I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 
7 
8 
9 

50  

3 
4 

I 
2 

3 
7 
8 
9 
60 
- 

Meters. 

I 858.8 
3 717.5 
5 576.3 
7 435.0 
9 293.8 

I I  152.6 
13 011.4 
14 870.2 
16 728.9 

18 587.7 
2 0  446.5 
22 305 * 3 
24 164. I 
26 022. g 
27 881.8 
29 740.6 
31 599.4 
33 458.2 
35 317.0 

37 175.9 
39 034.7 
40 893.6 
42 752.4 
44 6 1 1 . 2  
46 470- I 
48 329.0 
50 187.8 
52 046.7 
53 905.5 

55 764.4 
57 623.3 
59 482.2 

63 199.9 
65 058.8 
66 917.7 
68 776.6 
70 635.5 
72 494.4 

74 353- 3 
76 212.2 
78 071.2 

79 930. I 
81 789.0 
83 647.9 
85 506.9 
87 365.8 
89 224.7 
91 083.7 

92 942.6 

98 519.5 
100 378.4 
I02 237.4 
I04 096.4 
105 955.4 
107 814.3 
1 9  673.3 
111 532.3 

61 341.0 

94801.6 
96 660.5 

Latitude 6fo-Co-ordinates of curvature. 

Longitude. X 

Mders. 

727. I 
I 454. I 
2 181. I 
2 908. I 

3 635. I 
4 362.2 
5 089.2 
5 816.2 
6 543.3 

7 270.3 
10 905.4 

21 810.6 
25 445.6 
29 080.6 
32 715.5 
36 350.4 
39 985.2 

43 619.9 
47 254.5 
50 889. I 
54 523.5 
58 157.9 
61 792. I 
65 426.3 
69 060.3 
72 694.2 
76 328. o 

79 961.6 
83 595. I 
87 228. 

130 815 
174 367 
217 874 
261 325 
304 709 
348 0x4 
391 229 

434 343 
477 345 
520 224 
562 969 
605 568 
648 01 I 
690 287 

774 293 
816 002 

14 18 540.5 175.6 

732 384 

857 500 
898 776 
939 821 
980 623 

Y 

Meters. 

0. I 
0.4 
0.9 
I. 6 
2.4 
3.5 
4.8 
6.2 
7.9 

9.7 
21.9 
38.9 
60.8 
87.6 

119.2 
155.7 
'97. I 
243.3 
294.4 

350.4 
411.2 
476.9 
547- 5 
622.9 

703.2 
788.4 
878.4 
973.3 

1073.0 

I 177.4 
I 287. I 
I 401 
3 153 
5 605 
8 756 

12 605 
I7 152 
22 395 
28 334 

34 966 
42 289 
50 303 
59 004 
68 39' 
78 461 
89 212 

IM) 640 
112 744 
12.5 519 

138 962 
'53 070 
167 840 
183 267 
I99 348 
216 078 
233 453 
251 468 
270 120 
289 402 
309 311 
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- 
Lat. 

- 
o /  

68 oc 
I 
2 

4 
68 05 

t 

1 
s 

68 IC 
I1 
I: 
IT 
14 

68 15 
I t  
I7 
I t  
1s 

68 2c 
21 
2 2  

23 
24 

68 25 
26 
27 
28 
29 

68 30 
31 
32 
33 
34 

6s 35 
36 
37 
38 
39 

68 40 
41 
42 
43 
44 

68 45 
46 

48 
47 

49 

68 59 
5' 
52 
53 
51 

68 5.5 
56 
57 
58 
59 

68 60 

- -  

1" 

23.24 

. 1 8  

.I7 
23.15 

* '3 

.08 

23.07 
* 05 
.03 

3.00 
22.98 

97 
* 95 
93 

* 92 

22. go 
.88 
* 87 
* 85 
83 

22.82 
.80 
* 78 
.77 
75 

22.73 
* 72 
-70  
.68 
.67 

22.65 
.63 
.62 
.60 
. 58  

22.57 
- 5 5  
.53 - 5 1  
.so 

22.48 
.46 
* 45 
* 43 
.42 

22.40 
.38 
36 

.35 
33 

22.31 
* 30 
.28 
.26 
* 25 

22.23 

.22 

.20 

.I2 

.IO 

a 0 2  

46.47 
.44 
-40  
* 37 
* 34 

46.30 
* 27 
.24 

17 

46. I4 

* 07 
04 

6.00 

45.97 
93 

e 9 0  
* 87 
* 83 

45.80 
77 

* 73 
70 

* 67 
45.63 

I20 

.IO 

.60 
-57 
53 
50 

45.47 
.44 
* 40 
-37 
33 

45.30 
.26 

23 

.16 

45-13 

.06 
*03 

5. 00 
44-96 

* 93 
.89 
.86 
.82 

44.79 
.76 
.73 
* 69 
.66 

44.63 
f 59 
- 5 6  
.53 
-49 

44.46 

.20 

. IO 

Latitude 68O to 6g0-arcs of the parallel in meters. ' 

5'/ 

58.09 
.OS 

8.01 
7-96 
.92 

57.88 
.84 . 80 
* 75 
. 7 I  

57.67 
.63 
. 5 9  
* 54 
* 50 

57.46 
* 42 
.38 
f 33 
29 

57.25 

* 17 

.08 

57.04 
7 - 0 0  
6.96 
.92 
.87 

56.83 
* 79 

- *  75 
71 

.66 
56.62 

* 58 
.54 
-50  
* 45 

56.41 
f 37 
* 33 

29 
f 24 

56.20 
.16 

* 07 
6.03 

55.99 
* 95 
.9I  
.87 
.82 

55.78 
* 74 
.70 
.66 
.61 

55.57 

.21  

. I2 

. I 2  

P// 

81.32 
.26 

. ' 5  
' 09 

81.03 
0.97 

.9' 

. 85  

. 8 0  

so. 74 
.68  
.62 
.56 
' 50 

80.44 
.39 
-33  - 27 

80. 15 
09 

80.03 
79.97 

* 92 

.80 
* 74 

.6a  

. 2 1  

. 2 1  

79-86 

69 

79.56 
- 5 '  
.45 
* 39 
* 33 

79.27 
. 2 1  

* ' 5  
.IO 

9.04 

78.98 
.g2 
.86 
.80 
74 

78.68 
.62 
. 5 7  
a 5 1  
.45 

78.39 
* 33 
' 27 

* ' 5  
78. og 
8.04 
7.98 

* 92 
.86 

77.80 

. 2 1  

8 / /  

92.94 
87 

. 8 I  

.74 

.67 
92.61 

. 5 4  

. 4 7  

.41  

. 34 

92-27 

* 14 
- 0 7  

91.94 
.s7 
.80 
* 74 
.67 

91. 60 
.54 
* 47 
* 40 
.33 

91.27 

. 13 
* 07 

90.93 
.86 
.80 
* 73 
.66 

90.59 
' 53 
.46 
* 39 
* 33 

90.26 
* 19 
13 

go. 06 
89.99 

. 2 1  

2. 00 

. 2 0  

I .  00 

89: # 
.79 
' 72 
.66 

89.59 
* 52 
* 45 
.39 
* 32 

89.25 
. 1 8  

9-05 
8.98 

88.92 

. I2 

104.56 

* 41 
* 33 
.26 

104.18 

4.03 

.88 

103.81 
* 73 
.66 
* 58 
* 50 

103.43 
* 35 
.28 

* '3 

103.05 
2.98 

90 
* 83 
* 75 

102.68 
.60 - 53 
45 

9 37 

102.30 

15 
e 0 7  

101.92 
* 84 
* 77 
* 69 
.62 

101.54 
-47 
39 
32 

* 24 
IOI. 17 

.09 
I. 0 2  
0.94 

f 4 8  

* 11 

3.96 

.20 

.22 

2.00 

.87 

100. 79 
* 71 
.64 
' 56 
.49 

100.41 
* 33 
.26 
. 1 8  

100.03 
. I 1  

I/ 

697. I 
6.6 
6. I 

5.  5 
5 .0  

694.5 
4.0 
3.5 
3.0 
2 . 5  

692. o 
1.5 
I; 0 

0.5 
90.0 

689.5 
9.0 
8.5 
8.0 
7. 5 

687. o 
6- 5 
6.0 
5 . 5  
5.0 

684.5 
4.0 
3.5 
3.0 
2 .5  

682. o 
1.5 

0- 5 
80. o 

679.5 
9.0 
8.5 
8.0 
7 .5  

677.0 
6.4 
5.9 
5.4 
4.9 

674.4 
3.9 
3.4 
2.9 
2.4 

671.9 
1.4 
0.9 

70.4 
69.9 

669.4 
8.9 
8.4 
7-  9 
7.4 

666. g 

x.0 

1394. I 
3. I 

go. I 

1389. I 
8. I 
7.  I 
6. I 

5 .  I 

'$4. I 

3. I 

80. I 
1379.1 

8. I 
7. I 
6. o 
5 . 0  

1374.0 
3.0 

70. o 
I 369. o 

8.0 
7.0 
6. o 
5.0 

1364. o 
3.0 

60.9 
59.9 

1358.9 
7.9 
6.9 
5.9 
4.9 

'353.9 
2.9 
1.9 

50.9 
49.9 

1348.9 
7.9 
6.9 
5 .8  
4.8 

1343.8 
2.8 
I. 8 

40.8 
39.8 

1338.8 
7.8 
6.8 
5.7 
4.7 

'333.7 

2. I 
I .  1 

2. I 
I .  I 

2.0  
I. 0 

2.0 

2091.2 
89.7 
8. 2 
6.6 
5. 1 

2083.6 

80.6 
79. I 
7. 6 

2076. I 
4.6 
3.1 
I. 6 

70, I 
2068.6 

7. I 
5.6 
4. 1 
2.6 

2061. o 
59.5 
8. o 
6.5 
5.0 

2053.5 

50.5 
49.0 

7- 5 
2046. o 

4.4 
2.9 

41.4 
39.9 

2038.4 
6- 9 
5.4 
3.9 
2.4 

2030. g 
29.3 
7.8 
6.3 

. 4.8 
2023.3 

1.8 
20.3 
18.8 
7 . 2  

2015.7 
4.2 
2.7 

09.7 
2008.2 

6.7 
5. I 
3.6 

2000.6 

2. I 

2.0 

11.2 

2. 1 

4' 

2788.2 
6.2 
4.2 

80. z 
2778.2 

6. 2 
4. 2 

70.2 

2768.2 
6. I 
4. I 

60. I 

2758. I 
6. I 
4.1 

50. I 

2748. I 
6. o 
4.0 

40. o 
2738. o 

6.0 
4.0 

30. o 

2727.9 
5.9 
3.9 

21. g 
19.9 

2717.9 
5 - 9  
3.8 

r r . 8  
og. 8 

2707.8 
5.8 
3.8 

01.8 
699. 'I 

2697.7 
5.7 
3.7 

91.7 
89.7 

2687.6 
5.6 
3.6 

81.6 
79.6 

2677.6 
5.5 
3.5 

71.5 
69.5 

2667.5 

2.2 

2.2 

2. I 

2. I 

2 . 0  

2.0 

-__ 

5' 

3485.3 
2.8 

80.3 
77.7 

5.  2 

3472,7 
70. 2 
67.7 

5.2 
2.7 

3460.2 
57.7 

5.2 
2.7 

50. 1 

3447.6 
5.  I 
2.6 

40. I 
37.6 

3435. I 
2.6 

30. o 
27. 5 

5 . 0  

3422.5 

17.5 
5 . 0  

12.4 

3409.9 
7.4 
4.9 

402.4 
399.9 

3397.3 
4.8 

92.3 
89.8 

7.3 

3384.8 
82.2 
79.7 
7.2 
4.7 

3372.2 
69.6 

7. I 
4.6 
62. I 

3359.6 
7- 0 
4.5 

52 .0  

49.5 
3346.9 

4.4 
41.9 
39.4 
6.9 

3334.3 

20.0 
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Y '  

%?9 

O I  

68 00 
I 
2 

3 
4 

68 . O S  
6 
7 
8 
9 

68 I O  
11 
I 2  

13 
14 

68 15 
16 

3 
19 

68 2c 
21 
2 2  

23 
24 

68 25 
26 
27 
2$ 

2s 

68 3c 
3' 
32 
3: 
34 

68 3: 
3t 
3; 
32 
35 

68 4c 
41 
4: 
4: 
4L 

68 41 
4( 
4; 
4t 
45 

68 5( 
, 5' 

5: 
5: 
5r 

68 5! 
5t 

. 5 ;  
5i 
55 

68 6( 

'due of I" 

Meters. 

3 
3 
3 
3 

4 
4 
4 
4 

30.983 

30.983 

30.984 
4 
4 
4 
4 

4 
4 
4 
4 

30.984 

30.984 
4 
5 
5 
5 

30.985 
5 
5 
5 
5 

30.985 
5 
5 
5 

- 5  
30.985 

5 

6 

30.986 
6. 
6 
6 
6 

30.986 
6 
6 
6 
6 

30.986 
6 
6 
6 
7 

7 
7 
7 
7 

30.987 

2 

30.987 

Latitude 68O to 6g0-Meridional arcs. 

hnis of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

'5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

52 
7 
8 '  
9 '  

60 

Meters. 

30.99 
61.97 
92-96 

123.94 
154.93 
185.91 
216. go 

278.87 
247.88 

309.85 
340.84 
371. $2 
402.81 
433.79 
464.78 
495.76 
526.75 
557.73 
588.72 

619.70 
650.69 
681.67 
712.66 
743.64 

' 774.63 
805.61 
836.60 
867.58 
898.57 

929.55 
960.54 
991.52 

I 022.51 
1053.49 
I 084.48 
I 115.46 
I 146.45 
I 177.43 
I 208.42 

I 239.40 
1 270.39 
1301.37 
I 332.36 
1363.34 
I 394.33 
1 425.31 
I 456.30 
I 487.28 
I 518.27 

1 549.25 
I 580.24 
I 611.22 
I 642.21 
I 673.19 

1 73s. 16 
I 766.15 
I 797. I3 
I 828.12 
I 859. IO 

I 704. I 8  

Meters. 

* 99 
9.00 

1858.99 

.00 

.00 

1859.01 . 01 
.02  
. 0 2  
. 0 2  

1859.03 
f 03 
* 03 
* 04 
-04 

1859.05 
* 05 
-05 
.06 
. ob 

1859.06 
* 0 7  - 0 7  . 08 
.08  

e09 
* 09 

1859.08 

. IO . IO 
1859. I O  . I1 . I 1  

. I 1  . I 2  . 
1859. I 2  

. '3 
* 13 
* '3 
* 14 

1859.14 - 14 
. '5 
: 2 

1859.16 
.16 
* 17 
. I 7  

17 

. I8  . r8 
* 19 
* '9 

1859. I 8  

1859.20 
. 2 0  
. 2 0  
. 2 I  
.21 

1859.21 

;urns of minutes for middle 
latitude. 

I 

I. 
2 

3 
4 

5 
6 

8 
9 

7' 

10 
I 
2 

3 
4 

15 
6 

b 
9 

2 0  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 

b 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Meters. 

1859.0 
3 718.0 
5 577.0 
7 436.0 
9 295.0 

13 013. o 
14 872. o 

11 154.0 

16 731. I 

I 8  590. I 
20 449. I 
22 308. I 
24 167.2 
26 026.2 

27 885.3 
29 744.3 
31 603.4 
33 462.4 
35 321- 5 

37 180.5 
39 039.6 
40 898.7 
42 757.8 

46 475.9 
48 335.0 
50 '94. I 
52 053.2 
53 912.3 

55 771.4 
57 630.5 
59 489.6 
61 348.7 
63 207.8 
65 066. g 
66 926. o 
68 785.2 
70 644.3 
72 503.5 

74 362. 
76 221.7 
78 080. g 
79 940.0 
81 799.2 
83 658.3 
85 517.5 
87 376.7 
89 235.8 
91 095. 0 

92 954.2 
94 813.4 
96 672.6 
98 53'. 7 

102 250. I 

107 827.7 
log 686. g 
1 1 1  546.2 

44 616.8 

IO0 390. 9 

;:; ;3: ; 

. -  

I 
I 

,ongitudc. 

O I  

0 1  
2 

3 
4 

0 5  
6 .  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

I 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

1 0 0  

I O  

20 

2 0 0  

I O  00 
I 1  00 
12 00 

13 * 
14 00 
15 00 
16 00 
17 00 
I 8  00 
19 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

x 

Meters. 

697. I 
1 394. I 
2 091.1 
2 788.2 
3 485.2 
4 182.3 
4 879.4 
5 576.4 
6 273.5 

6 970.5 
10 455.8 

17 426.3 

24 396.6 
27 881.7 
31 366.7 

13 941.0 

20  911.4 

34 851. j 
38 336.6 

41 821.5 
45 306.3 
48 79'. 0 
52 275.6 
55 760. I 

59 244.5 
62 728.8 
66 213.0 
69 697. I 
73 181.0 

76 80 664.9 148.5 

167 I77 
208 889 
250 546 
292 138 
333 653 
375 081 

83 632 
125 421 

416 410 
457 631 
498 732 . 
539 702 

621 207 
661 722 
702 062 
742 219 

580 53' 

782 182 

821 940 
861 482 
900 799 
939 880 
978 715 

1017 294 
I055 606 
1 093 642 
I 131 392 
I 168 845 
I 205 992 

AIeters. 

0. I 

0.4  
0 . 8  
1. 5 
2.3 
3.4 
4.6 
6. o 
7.6 

9.4 
21. I 
37.6 
58.7 
84.6 

1rg.1 
150.4 
190.3 
235.0 
284.3 

338.4 
397. I 
460.6 
528.7 
601.6 
679. I 
761.4 
848.3 

I 036.3 

1137.3 

1353 
3 045 
5 4'3 
8 455 

12 I73 
16 563 
21 627 
27 362 

33 766 
40 838 
48 577 
56 979 
66 043 
75 767 
86 148 
97 183 

io8 869 
121 204 

940.0 

I 243. 1 

I34 183 

176 957 

147 804 
162 064 

192 481 
208 632 
225 404 
242 795 
260 798 
279 41 I 
298 626 
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-- 
I 

- 
Lat. 

o /  
69 oc 

I 
2 
3 
4 

69 0; 

7 
8 
9 

69 IC 

I3 
'4 

I1 
I 2  

69 ;: 
'7 
18 
I9 

69 2c 

23 
24 

21 
22 

69 2"; 
23 
29 

69 30 
31 
32 
33 
34 

69 35 
36 
37 
38 
39 

69 40 
41 
42 
43 
44 

69 45 
46 
47 
48 
49 

69 50 
51 
52 
53 
54 

69 55 
56 
57 
58 

692 

666.9 
6.4 
5.9 
5.4 
4.8 

664.3 
3.8 
3.3 
2.8 
2.3 

661.8 
I- 3 
0.8 

60.3 
59.8 

11. I 1  . I1 . IO 
.og 
.08 

11.07 
.06 
.06 
.os 
-04  

11.03 
.02 
. 01 . 01 

I .  00 

10.99 
* 98 
37 

* 96 
96 

10.95 
94 
93 

* 92 
* 91 

IO. go 
' 90 

.88 
* 89 

-87  

IO. 86 
85 

* 84 
* 84 
* 83 

to. 82 
. 8 r  
.80  
79 
79 

IO. 78 
-77  
76 

* 75 
* 74 

LO. 73 
* 73 
* 72 

71 
70 

IO. 69 
.68 
.68 
67 

.66 
0.65 

* 64 
* 63 
.62 
.62 
0.61 
- 

1333.7 
2.7 
I.  7 

30.7 
29.7 

1328.7 
7.7 
6.7 
5.6 
4.6 

1323.6 
2.6 
I. 6 

20.6 
19.6 

22.2j 

. I.! . It 
22.14 . 1 2  

.os 

.os 

22. ol 
0 4  . 0; 

1.95 

. 21 

.2c 

. I1 

2.01 

21.92 
* 96 
* 94 
9: 

.91 

PI.  85 
.88 
.8t 
* 84 
-82 

21.81 
7s - 77 

* 75 
* 74 

21.72 
e 7 1  
65 

a67 
.66 

21.64 
.62 
. Q  
* 59 
57 

21.55 
54 

' 5 2  
50 

* 49 
21.47 

-4.5 
-44 
* 42 
* 40 

21-39 - 37 
.35 
* 33 
32 

21.30 
.28 
* 27 
* 25 
23 

21.22 

659.3 
8.8 
8.3 
7.8 
7.3 

44.46 
e42 
* 39 
.36 
.32 

44.29 
.26 

. '9 
* 15 

44. I 2  
-9 
.05 

4.02 
3.99 

43.95 
92 

* 89 
* 85 
.82 

43.78 
* 75 
* 72 
.68 
65 

43.61 
.58 

55 
* 5 1  
* 48 

43.45 
e41 
38 

.35 
* 31 

43.28 
1 24 

. 18 
I4 

43.11 
07 

.04 
3.01 
2.97 

42.94 
-91 
* 87 
I 84 
.80 

42.77 
' 74 
* 70 
* 67 
* 63 

42.60 
* 57 
* 53 
* 50 
* 47 

42.43 

.22 

. 2 1  

1318.6 
7.6 
6.6 
5 . 5  
4.5 

Latitude 69O to 70°-Arcs of the parallel in meters. 

,656.8 
6.3 
5 .7  
5 . 2  
4.7 

654.2 

55.57 
.53 . e49 
45 

* 40 

.32 

.28 
* 23 
* 19 

55.15 

07 
5 . 0 2  

4.98 
54.94 

90 
.86 
.SI 

77 

54- 73 
* 69 - 65 
.60 - 56 

54.52 
* 48 
e 4 4  - 39 
* 35 

54.31 
' 27 

. 18 
* I4 

54.10 
.06 

4.01 
3.97 

* 93 

53.89 - 84 .& 
* 76 
* 72 

53.67 
* 63 
* 59 - 55 
* 50 

53.46 
-42 
.38 
* 33 
29 

53.25 

* 17 

.08 
53-04 

55. 36 

. I1 

- 22 

.21 

. I2  

1313.5 
2.5 
1.5 

10.4 
09.4 

1308.4 

6// 

66.69 - 64 - 59 
54 

.48 
66.43 

* 38 
* 33 
.28 
* 23 

66.18 
* '3 
.08 

6.03 
5.98 

65.93 
.88 
* 83 - 78 
* 73 

65.68 
63 

* 57 
* 53 
* 47 

65.42 
* 37 
32 
27 

65. '7 

.07 
5.02 

4.97 
64.92 

* 76 
- 7 1  

64.66 
.61 
* 56 

51 
46 

64.41 
36 
31 
.26 

64.16 

* 05 
4-00 
3.95 

63.90 - 85 
.80 
* 75 

.22 

, I 2  

: 2 

.21 

. I1 

2. 2 

651.7 

0 .7  
50.2  
49.7 

I. 2 

1') 

77.80 
* 74 
.68 
* 63 
56 

77.5' 
* 45 
39 

-33 
* 27 

77.21 
* I5 
.og 

7.03  
6.98 

76.92 
.86 
.80 
* 74 
.68 

76.62 
* 56 
* 5 0  
.44 
* 39 

76.33 
* 27 

* I5 
* 09 

76-03 
5.97 

* 91 
* 85 
' 79 

75.74 
.68 
.62 
* 56 
* 50 

75.44 
' 38 - 32 
.26 

75. I5 
.08 

5.03 
4.97 

* 91 

74.85 
* 79 
* 73 
67 

.61 
74.55 

* 49 
* 43 
* 37 
* 31 

74.25 

.21 

.20 

4.4 

1303.4 
2.4 
1.4 

300.3 
299.3 

s// 
- 
88. 92 

* 85 
* 78 

72 
* 65 

88.58 
51  

-44 
a38 
* 31 

88.24 
* 17 

8.04 
7.97 

87.90 
* 84 
177 
* 70 
* 63 

87.57 

. IX 

' 50 - 43 
* 37 
f 30 

87. ;: 
. I O  

7.03 
6.96 

86.89 
.82 
-76 
* 69 
.62 

86.55 
.49 
* 42 
35 

* 29 

86.22 
* I5  
.08 

6.01 
5.95 

85.88 
.81 
74 

.61 
' 67 

85.54 
* 47 

: 
27 

85.20 
* 13 
* 07 

5 . 0 0  
4- 93 

84.86 

649.2 
8.7 
8. I 
7.6 
7.1 

9/' 

1298.3 
7.3 
6.3 
5.3 
4.2 

100.03 
99.95 

.88 

.& 
* 73 

99.65 
* 58 
50 - 42 

* 35 

99.27 

9.04 

. 2 0  . I 2  

8-97 
98.89 

.82 

.74 

.66 
1 59 

98.51 
-44 
* 36 
* 29 

98. I3 
8.06 
7.98 

* 90 
' 83 

97.75 
.68 
.60 
* 53 
45 

97.37 
30 

* 15 
7-07 

96.99 - 92 
* 84 
* 77 
69 

96.61 
' 54 
* 46 
38 

* 3' 

96.23 
.16 
.08 

6.00 
5.93 

95.85 
.78 
* 70 
.62 
' 55  

95.47 

. 2 1  

.22 

- 

5. I 
4.6 

644. I 
3.6 
3. I 
2.6 

641.6 

0 . 5  
40.0 
39.5 

639.0 
8.5 
8. o 

2. I 

I. 0 

go. 2 
89.2 

1288.2 
7.2 
6.2 
5.  1 
4.1 

1283. I 

. 80.0 
79.0 

1278.0 
7.0 
6. o 

2. I 
I. I 

- .  
3. 7 7.4 

2.7 5.4 
-3.2 1 6.4 

7.5 4.9' 

636.5 1272.9 
7.0 1 3.9 

2000.6 
1999.1 

7.6 
6. I 
4.5 

'993.0 
1- 5 

go. 0 
88.5 
7.0 

1985.4 
3.9 
2.4 

80.9 
79.4 

1977.9 
6.3 
4- 8 
3.3 
I. 8 

1970.3 
68.8 
7.2 
5 . 7  
4.2 

1962.7 
61.2 

8. I 
6.6 

1955. I 
3.6 

50.5 
49.0 

1947.5 
6. o 
4- 4 
2.9 

41.4 

1939.9 
8.4 
6.8 
5.3 
3.8 

2932.3 
30.7 
29.2 

7.7 
6.2 

1924.7 
3. 1 
I. 6 

18.6 

5.5 
4.0 
2. 5 

IO. g 
'909.4 

59.6 

2 . 0  

20. I 

1917.0 

2667.5 
5.4 
3.4 
1.4 

59.4 
2657.4 

5.3 
3. 3 
1.3 

49.3 

2647.3 
5 . 2  
3.2 

41.2 
39. 2 

2637. I 
5.1 
3, I 

31. I 
29.0 

2627. o 
5 . 0  
3.0 

20. g 
18. g 

2616. g 
4- 9 
2.8 

IO. 8 
08.8 

2606. a 
4.7 

598.7 

4.6 

90.6 

62 ; 
2596.6 

2.6 

88.5 

2586.5 
4.5 
2.4 

80.4 
78.4 

2576.3 
4.3 
2.3 

70.3 
68.2 

2566.2 
4. 2 

60. I 
58. I 

2556. o 
4.0 

52.0 

49.9 
7.9 

2545.9 

2. I 

3334.3 
31.8 
29.3 
6.8 
4.2 

3321.7 
'9. 2 
6.6 
4.1 

11.6 

3309.1 
6.5 
4.0 

301.5 
299.0 

3296.4 
3.9 

91.4 
88.8 

3283.8 
81.3 
78.7 
6.2 
3.7 

3271. I 
68.6 
6. I 
3.5 

61.0 

3258.5 
5.9 
3.4 

50.9 
48.3 

3245.8 

6.3 

3.3 
40.7 
38.2 

5.7 

3233. I 
30.6 
28. o 
5.5 
3.0 

3220.4 
17.9 
5.4 
2.8 

IO. 3 

3207.8 
5 . 2  
2. 7 

197.6 
3195.1 

2. 5 
go. 0 

87.4 
4.9 

3182.4 

200. I 
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Lat. 

a /  

69 
1 

L 

69 0: 
f - .  
i 
5 

69 IC 
I1  
I2 
I? 
14 

I t  
I7 

19 

69 20 

69 15 

Ia 

21 
22 

23 
24 

26 
27 
28 
29 

69 25 

69 30 
31 
32 
33 
34 

69 35 
36 
37 
38 
39 

69 40 
41 
42 
43 
44 

69 45 
46 
47 
48 
49 

69 50 
51 
52 
53 
54 

69 55 
56 
57 
58 
59 

69 60 

iralue of ,I/' 

Meters. 
30.987 

7 
7 
7 
7 

30.987 
7 
7 
7 
7 

30.988 
8 
8 
8 
S 

30.988 
8 
8 
8 
8 

30.988 
8 
8 
8 
8 

30.988 
8 
9 
9 
9 

30.989 
9 
9 
9 
9 

9 
9 
9 
9 

30.989 

30.989 
9 

89 
90 

30.990 

0 

0 
0 
0 
0 

30.990 , 
0 
0 
0 
0 

30.990 
0 
0 
0 
0 

30.991 

Latitude 6g0 to 7oo-Meridional arcs. 

Sums of seconds for middl 
latitude. 

- 
// 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

5 0  

3 
4 

I 
2 

i 
9 

60 

Meters. 

30.99 
61.98 
92.97 

123.95 
154.94 
185.93 
216.92 
247- 91 
278. go 

309.89 
340.88 
371.86 
402.85 
433- 84 
464.83 
495.82 
526.81 
557.80 
588.79 

619.77 
650.76 
681.75 
712.74 
743.73 
774.72 
805.71 
836.70 
867.68 
898.67 

929.66 
960.65 
991.64 

I 022.63 
I 053.62 
I 084.61 
1115.59 
I 146.58 
1177.57 
I 208.56 

1239-55 
1 270.54 
I 301.52 
1 332.51 
1 363.50 
1394.49 

. 1$25.48 
1 456.47 
J 487.46 
1518.45 

1549.44 
1 580.43 
I 611.41 
I 642.40 
1 673.39 
1 704.38 
1 735.37 
I 766.36 
1 797.35 
I 828.34 
1 859.32 

Valueof I/ 

Meters. 
1859.21 

.22  

.22 

.23 
23 

.24 
* 24 
.24 . 
25 

.26 

.26 

.26 
* 27 

1859.27 
27 .2s 

.28 

.28 

1859.23 

1859.25 

1859.29 
* 29 
* 30 
f 30 
.30 

1859.31 . j r  
a31 
32 

-32 

1859.32 
33 

* 33 
34 

* 34 
1859.34 

' 35 
35 - 35 

* 36 

1859.36 
* 36 
37 
37 

* 37 
1859.38 

* 38 
* 39 - 39 - 39 

1859.40 
* 40 
* 40 
-41 
* 41 

1859.41 
e42 
* 42 
a42 
* 43 

1859.43 

Sums of minutes for middle 
latitude. 

/ 

I 
2 

3 
4 
5 
6 

78 
9 

I O  
I 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

42 
7 
8 
9 

50 
I 
2 
3 
4 

b 
9 

60 

Meters. 

1859.2 
3 718.4 
5 577.7 
7 436.9 
g 296. I 

11 155.4 
13 014.6 
I4 873.8 
16 733.1 

18 592.3 
20 451.6 
22 310. g 
24 170. I 
26 029. 4 
27 888.6 
29 747.9 
31 607.2 
33 466.5 
35 325- 8 

37 185.0 
39 044.3 
40 903.6 
42 762.9 
44 622.2 

46 481.5 
48 340.8 
50  200. I 
52 059.5 
53 918.8 

55 778. I 
57 637.4 
59 496.8 

63 215.4 
65 074.8 
66 934. I 
68 793.5 
70 652.8 
72 512.2 

74 371.5 
76 230.9 
78 ogo. 3 
79 949.6 
81 809.0 
83 668.4 
85 527.8 
87 387.1 
89 246.5 
9' 105.9 

92 965.3 
94 824.7 
96 684. I 
98 543.5 

100 402. g 
102 262.4 
104 121.8 
105 981.2 
107 840.6 
rog 700.0 
111 559.5 

61 356. I 

- 
Latitude 6go-Co-ordinates of curvature. 

Longitude. 

o /  

0 1  
2 

3 
4 

" 8  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
5 0  
55 

05 

'5 

1 25 
30 
35 
40 
45 

I 50 
55  

3 -  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I1 00 
I2 00 
I3 00 
I4 00 

15 00 
16 00 
17 00 
I8 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25' 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

666. g 
I 333.7 
2000.6 
2 667.5 

3 334.3 
4 001.2 
4 668. r 
5 334.9 
6 001.8 

6 668.7 
I O  003.0 
I3 337.3 
16 671.5 
20 005.8 

23 340.0 
26 674. I 
30 008.2 
33 342.3 
36 676.3 

40 010.2 
43 344.0 
46 677.8 
50011.5 
53 345.1 
56 678.6 
60 012. o 
63 345.3 
66 678.4. 

73 344.4 
76 677.1 
80 010 

119 988 
I59 935 
I99 839 
239 690 
279 477 
319 190 
358 818 

398 352 
437 779 
477 090 
516 275 
555 322 
594 222 
632 964 
671 538 
709 934 
748 142 

786 150 
823 950 

898 884 
935 998 
972 864 

1 009 471 

I 081 872 
I 117 646 
1 '53 123 

70011.5 

861 532 

I045 810 

Y 

Meters. 

0. I 
0.4 
0.8 
1- 5 
2.3 
3.3 
4.4 
5.8  
7.3 

9. 1 
20. 4 
36.2 
56.6 
81.5 

I IO. g 
144.9 
183.3 
226.3 
273.9 

325.9 
382.5 
443.6 
509.3 
579.5 
654.2 
733.4 
817.2 
905.4 
998.2 

1095.6 
I 197.4 
I304  
2 933 
5 214 
8 I45 

11 726 
'5 956 
20 833 
26 357 

32 526 
39 338 
46 792 
54 885 
63 615, 
72 981 
82 979 
93 607 

104 862 
1x6 741 

129 242 
142 359 
156 091 
I70 434 
185 383 
200 935 
217 085 
233 830 
251 165 
269 085 
287 585 



UNITED STATES COASL' AND GEODETLC SURVEY. 

e 

s 
70 IC 

I1 
I 2  

I3 
14 

70 '5 
16 
17 
I8 
I9 

70 20 

23 
24 

70 25 
26 
27 
28 
29 

70 30 
3' 
32 
33 
34 

70 35 
36 
37 
38 
39 

70 40 
41 
42 
43 
44 

70 45 
46 
47 
48 
49 

70 50 
51 
52 
53 
54 

70 55 
56 
57 
58 
59 

70 60 

21 
22 

1'/ 

IO. 6 . 6( 
* 5! 
. 5 :  
* 5: 

IO. 5: 
* 5( 
. 5 !  
* 5 4  

* 5: 

IO. 5: 
* 51 
* 51 
* 5' 
* 45 

IO. 4t 
4i . 4L 
4f 

* 4: 

IO. e; 
4: 

.42 
a41 .+ 

IO. 4c 
35 

f 3E 
* 37 
* 36 

[O. 35 
* 34 
34 

* 33 
32 

!o. 31 
* 30 
29 

.29 

.28 

0.27 . 26 
25 - 24 

.23 
0. 23 
.22 
.21 
* 20 

'9 

0. 18 
* 17 
. I7 
.16 
. 15 
0. 14 

* I3 
, I2 . I2 . I1 

0. IO 

- 

21.2: . 2( 
. If . I t  . 1: 

21.1: 

. ol 

. 06 
21.05 

. 0: 
f 01 

. I1 

. I( 

I. oc 
0. gE 

20.96 
94 

.93 
* 9' 
.85 

20.88 
,86 
* 84 - 83 
.SI 

20.79 
77 

- 7 6  
74 

* 72 

20.71 
.69 
.67 
.66 
* 64 

20.62 
.60 
.59 
.57 

55 

20.54 
* 52 
' 50 
* 49 
.47 

20.45 
* 43 
-42 
- 4 0  
* 38 

10.37 
* 35 
* 33 
* 32 
* 30 

20.28 
.26 
* 25 
* 23 
. 2 1  

!O. 20 

- 

31.82 
.8c 
.77 - 75 
* 72 

3'. 7c 
* 67 
* 65 
.62 

. . GC 

31.57 
* 54 
- 5 2  
.49 - 47 

31.44 
.42 
.39 
37 

.34 

31.31 
29 

.26 
* 24 

3'. 19 . 16 
* I4 

* 09 

31.06 
* 03 

. 2 1  

. I1 

I. 01 
0. g8 

* 96 
30.93 

.9' 

.88 

.86 
* 83 

to. 80 
* 78 
.75 
73 

. 7 0  
io. 68 

65 
.63 
.60 
* 58 

10.55 
* 52 

50  
47 

.45 
io. 42 

* 40 
* 37 
* 34 
* 32 

10.29 
- 

42.43 
* 40 

* 33 
30 

42.26 
* 23 
* 19 
.16 
* I3 

42.09 
.06 

1.99 
-96 

41.92 
.89 
* 85 
.82 
* 79 

41.75 
. 7 2  
.68 
.65 
.61 

41.58 
. 5 5  
* 51 
48 

* 45 

41.41 
* 38 
35 

.3' 
,228 

41.24 
.21  
* I 7  
. I4 . I1 

- 36 

2.02 

41.07 
.04 

I. 01 

0.97 
.94 

40.90 
* 87 
.a3 
.80 
- 7 7  

40.73 
. 7 0  
.66 
63 

.60 

40.56 
* 53 
.49 
.46 
43 

40.39 

Latitude 70" to 71O-Arcs of the parallel in meters. 

53-01 
3. 
2. gf 

91 
.8; 

52.8:  
175 
* 7 L  
* 7( 
.6L 

52.6:  
a 5 i  

.5: 
* 45 
* 45 

52.4c 
.36 
.32 . 2E 
.2: 

52.15 
* I4 

. 0 6  

j r .  gE 
* 94 

. 81 

51.77 
72 

.68 

.64 

.60 

5'. 55 
.5 I  
47 

.43 

. I1 

2 . 0 9  

* 85 
* 85 

* 38 

51-34 
30 

.26 

. I 7  
5'. I3 

09 
.04 

0.96 

50.92 
-87 
* 83 
* 79 
.75 

50.70 
.66 
.62 
e 5 8  
* 53 

50.49 

.21  

I. 00 

- 

G" 

63.65 
.60 
* 55 
* 49 
141 

63 39 
* 34 
29 

* 24 
. I9 

63.14 
e09 

3.04 
2.99 

* 93 
62.'88 

.83 
78 

* 73 
.68 

62.63 
.58  
* 53 
.48 
43 

62.37 
.32 
* 27 

. I7  

62.12 
07 

1.97 
.92 

61.86 
.8I  

. 7 1  

.66 

61.61 
* 56 
* 51 
* 46 
.41 

61.35 
* 30 
* 2.5 

* 15 
61. IO 

.05 

0.95 
89 

60.84 
79 

* 74 
69 
64 

60.59 

.22 

2.02 

76 

.20 

I. 00 

- 

1" 

74.25 

. I4  . 08 
4.02 

73.96 
* 90 
84 

.78 
72 

73.66 
.6a 
.54 
* 48 
* 42 

73.36 
* 31 
' 25 
I9 

* I3 

73.07 
3.01 
2.95 

89 
83 

72.77 
- 7 1  
* 65 
.59 
. 53  

72.47 
.41 
35 

* 29 
.24 

72.17 

.06 

' 1.94 

71.88 
.82 
* 76 

71 
.64 

71.58 
* 52 
46 

* 40 
.34 

71.28 

.16 

I. 04 

70.98 
* 93 
* 87 
.8r 
* 75 

70.69 

. 2 c  

. I 2  

2.00 

.22 

. IO 

84.86 
.79 
.73 
.66 
f 59 

84.52 
* 46 
.39 
: 32 
.25  

84.18 

4-05 
3.98 
-91 

83.85 
* 78 
* 71 
* 64 
.57 

83-51 
44 

* 37 
* 30 
.23 

83. I7 

3.03 
2. gG 

. I2 

. I O  

f 89 

82.83 
* 76 
* 69 
.62 
*55 

82.48 
* 42 
35 

.28 
- 2 1  

82.15 
.08 

1-94 
.87 

81.81 
* 74 
.67 
.Go 
* 53 

81.46 
.40 - 33 
.26 
* 19 

81.13 
1.06 
0.99 

92 
* 85 

80.78 

2.01 

- 

9'' 

__ 

95.4; 
.35 
.35 
. 24 . 1; 

95.05 
5.01  
4.94 

.8t  
75 

94-71 
.63 
* 55 
48 

3 4c 
94.33 

.25 

. I 7  

4.02 

93.94 
.87 
f 75 
. 7 I  
* 64 

93-56 
.49 
.41 
.33 . 26 

93.18 

3.03 
2.95 

* 87 
92.80 

* 72 
.64 
.57 
* 49 

92.41 
* 34 
.26 
. I 8  

92.03 
I .  96 
.88 
.80 
* 73 

9'. 65 
* 57 
49 

e42 
* 34 

91.27 
. 19 

I. 03 
0.96 

go. 88 

. I C  

. I O  

. I 1  

. I1 

1' 

636.5 
6. c 
5.5 
4. 5 
4.4 

633.5 
3.4 
2.5 
2.4 
1.5 

631.4 
0.9 

30.4 
29.9 
9.3 

628.8 
8- 3 
7.8 
7.3 
6. X 

626.3 
5.8 
5.3 
4.8 
4- 3 

623.7 
3.2 
2.7 

1.7 
621.2 

0.7 

19. 7 
9. 2 

618.6 
8. I 
7.6 
7. 1 
6.6 

616. I 
5.6 
5. I 
4.6 
4. I 

613.5 
3.0 
2 .5  

I. 5 

611.0 
0.5 

09.5 
8. 9 

608.4 
7.9 
7.4 
6.9 
6.4 

605.9 

2.2 

20. 2 

2.0 

IO. 0 

1272. g 
1.9 

70.9 
69.9 
8.9 

1267. g 
6.9 
5.8 
4.8  
3.8 

1262.8 
I .  8 

60.8 
59- 7 
8. 7 

1257.7 
6.7 
5.7 
4.6 
3.6 

1252.6 
I .  6 

50.6 
49.5 
8.5 

1247.5 
6.5 
5 . 5  
4.4 
3.4 

1242.4 
I. 4 

40.4 
39.3 
8.3 

1237.3 
6.3 
5.3 
4.2 
3. 2 

1232.2 

30. 2 
29. I 
8. I 

1227. I 
6. I 
5.1 
4 .0  
3.0 

I .  2 

1222.0 
1.0 

20.0 
18. g 
7.9 

1216. 9 
5.9 
4.9 
3.8 
2.8 

1211.8 

3' 

1909.4 
7.9 
6.4 
4.8 
3. 3 

1901.8 
900.3 
898.7 

7.2 
5.7 

1894.2 
2.6 

91. I 
89.6 
8.0 

1886.5 
5.0  
3. 5 
1.9 

80.4 

1878. g 
7.4 

4.3 
2.8 

1871.2 
69. 7 
8. 2 
6.7 
5. 1 

1863.6 

Go. 5 
59.0 
7.5 

1855.9 
4.4 
2.9 

51.3 
49.8 

1848.3 
6.8 
5. 2 

3.7 

1840.6 
39. 1 
7.6 
6. o 
4.5 

1833. o 
31.4 
29.9 
8.4 
6.8 

1825.3 
3.8 

20.7 
19.2 

1817.6 

5.8 

2. I 

2.2 

2. 2 

- 

2545.9 
3.8 

41.8 
39.8 

7.7 
2535.7 

3.7 
31.6 
29.6 
7.6 

2525.5 
3.5 

2 1 . 5  

19.4 
7- 4 

25'5.4 
3- 3 

11.3 
09.3 

7.2 

3. 1 
501. I 
499. I 

7.0  
2495.0 

2.9 
90.9 
88. g 
6.8 

2484.8 
2. 7 

80. 7 

2474.6 
2.5 

70.5 
68. 5 
6.4 

2464.4 
2- 3 

60.3 
58. 3 
6.2 

2454.2 

50. I 
48.0 
6. o 

2444.0 
41.9 
39.9' 
7.8 
5.8 

2433.7 
3'. 7 
29.6 
7.6 
5.6 

2423.5 

2505.2 

7:: z 

2. I 

5' ' 

3182.4 
79. 

7.: 
4. ; 

72. 5 

3169. t 
7.1 
4. 

62. c 
59.5 

3156. s 
4.4 

51. E 
49.2 

3144.2 
41.7 
39. 1 
6.6 
4. c 

3131.5 
28. 5 
6.4 
3. E 

21.2 

6.2 
3.6 

08. 5 

3106. c 
3.4 

098.2 
5.5 

3093.2 
90. 7 
88. I 

5.6 
3. c 

3080.5 
77.9 
5.4 
2.8 

70.3 
3067.7 

5 . 2  
2.6 

60.0 
57.5 

3054.9 
52.4 
49.8 
7.3 
4. 7 

39.6 
9.  1 
4.5 

3'. 9 
3029.4 

6.7 

3118.7 

11. I 

100. 

3042. 2 

---... 



-- 

Lat. 

o /  

7 0  00 
I 
2 
3 
4 

7 0  05 
6 
7 
8 
9 

7 0  IO 
I 1  
I 2  

'3 
I4 

70  I5 
16 
17 
18 
'9 

7 0  20 
21 
22 
23 
24 

7 0  25 
26 
27 
28 
29 

70 30 
31 
32 
33 
34 

70 35 
36 

' 3"; 
39 

70 40 
41 
42 
43 
44 

70 45 
46 
47 
48 
49 

79 50 
51 
52 
53 
54 

70 55 
56 
57 
58 
59 

70 Go 
-- 
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Value of 11 

Meters. 
30.991 

I 
I 
I 
I 

30.991 
I 
I 
I 
I 

30.991 
I 
I 
I 
I 

30.99' 
I 
2 
2 
2 

30.992 
2 
2 
2 
2 

30.992 
2 
2 
2 
2 

30.992 
2 
2 
2 
3 

30.993 
3 
3 
3 
3 

30.993 
3 
3 
3 
3 

30.993 
3 
3 
3 
3 

30.993 
3 
4 
4 
4 

30.994 
, 4  

4 
4 
4 

30.994 

Latitude 70° to 71~-Meridional arcs. 

Sums of seconds for middle 
latitude. 

// 

I 
2 
3 
4 

2 '  
7 
8 
9 

I O  
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

I 
9 

40 
I 
2 
3 
4 

42 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Mrters. 

30.99 
61.98 
92.98 

123.97 
154.96 
185.95 
216.95 
247.94 
278.93 

309.92 
340.92 
373.9' 
402. go 
433.89 
464.88 
495.88 
526.87 
557.86 
588.85 

. 619.85 
650.84 
681.83 
712.82 
743.81 

, 774.81 
805.80 
836.79 
867.78 
898.78 

929.78 
960.76 
991.75 

I 022.75 
I 053.74 
1 084.73 
I 115.72 
I 146.71 
1177.71 
I 208.70 

1239.69 
I 270.68 
I 301.68 
1332.67 
I 363.66 
1394.65 
1 425.65 
I 456.64 
1 487.63 

1549.61 

1 642.59 
1 673.58 
1 704.58 
1735.57 
I 766.56 
I 797.55 
I 828.55 
I 859.54 

I 518.62 

I 580.61 
I 611.60 

Value of 11 

Metrrs. 

* 44 
44 

*44 
-45 

1859.45 
-45 
.46 
* 46 
.46 

1859.47 
.47 
* 47 
-48 
.48 

1859.49 
-49 
* 49 
* 50 
.50 

1859.50 
*5' 
-5' 
-5 '  
.52 

1859.52 
.52 
* 53 
* 53 
.53 

1859.54 
.54 - 54 
* 55 
* 55 

1859.55 
$56 
* 56 
-57 . 
9 57 

1859.57 
* 58 
* 58 
.58 
* 59 

1859.59 
.59 
.60 
.60 
. Go 

.61 

.61 

.62 

.62 
1859.62 

* 63 
* 63 
* 63 
64 

1859.64 

1859.43 

1859.61 

Sums of minutes for middle 
latitude. 

I 

I 
2 
3 
4 
5 
6 

i 
9 

I O  
I 
2 

3 
4 

I i  
7 
8 
9 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 
1 
2 
3 
4 

35 
6 
7 
S 
9 

40 
I 
2 
3 
4 

42 
7 
S 
9 

50 

3 
4 

1 
2 

52 
7 
8 
9 

60 

Mefew. 

1859.4 
3 718.9 
5 578.3 
7 437.8 
9 297.2 

11 156.7 
13 016. I 
I4 875.6 
16 735.0 

18 594.5 
20 454.0 
22 313.4 
24 172.9 
26 032.4 

27 891.9 
29 751.4 
31 610.9 
33 470.3 
35 329.8 

37 189.3 
39 048.9 
40 908.4 
42 767.9 
44 627.4 
46 486.9 
48 346.4 
50 206. o 
52 065.5 
53 925.0 

55 784.5 
57 644.1 
59 503.6 
61 363.2 
63 222.7 

65 082.3 
66 941.8 
68 801.4 
70 661. o 
72 520.5 

74 380.1 
76 239.7 
78 099.2 
79 958.8 
81 818.4 
83 678. o 
85 537.6 
87 397.2 
8g 256.8 
91 x16.4 

92 976.0 
94 835.6 
96 695.2 
98 554.8 

100 414.5 
I02 274. I 
104 133.7 
I05 993.3 
107 853. o 
log 712.6 
I11 572.2 

Latitude 70°-Co-ordinates of curvature. 

Longitude 

O I  

0 1  
2 
3 
4 

0 5  
G 
7 
8 
9 

'5 

25 
30 

0 35 
40 
45 
50 
55 

05 

'5 

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

I O  

20 

2 0 0  

10 00 
I 1  00 
12 00 
13 00 
I4 00 

I5 00 
16 00 
I7  00 
I8 00 
I9 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 ca 
27 00 
28 00 
29 00 
30 00 

x 

Meters. 

636.5 ' 
I 272.9 
I 909.4 
2 545.9 
3 182.4 
3 818.8 
4 455.3 
5 091.8 
5 728.2 

6 364.7 
9 547.0 

12 729.3 
15 911.6 
'9 093.9 
22 276. I 
25 458.3 
28 640.4 
31 822.5 
35 004.5 

38 186.5 
41 368.4 
44 550.2 
47 731.9 
50 913.6 
54 095. 1 
57 276.5 
60 457.9 
63 639. 1 
66 820.2 

70 001.2 
73 182.0 
76 363 

152 643 
190 727 
228 760 
266 731 
304 630 
342 447 

380 132 
417 796 
455 306 
492 694 
529 950 
567 063 
604 023 
640 821 
677 447 
713 891 

750 I42 
786 rgi 
822 030 
857 647 
893 033 
928 '79 
963 076 
997 713 

I 032 082 

1 099 979 

I14 518 

I 066 174 

- 

Y 

Afitrrs. 

0. I 

0.3 
0.8 
1.4 

3. 1 
4- 3 
5.6 
7 . 0  

8.7 
'9.5 
34.8 
54.4 
78.3 

106.6 
139.2 
176.2 
217.5 
263. I 

313.1 

426.2 

2.2 

367.5 

489.3 
556.7 
628.5 
704.6 
785.0 
869.8 
959. Q 

I 052.5 
I 150.3 
1 253 
2 818 
5009 
7 824 

11 265 
15 328 
20 013 
25 320 

3' 246 
37 789 
44 949 
52 723 
61 IIO 

70 106 
79 709 
89 918 

I o 0  728 
112 138 

124 I44 
136 743 
149 931 
163 705 
178 062 

192 997 
208 506 
241 224 231 585 

258 438 
276 201 . 

1876P-No. 6-20 
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Latitude 71O to p0-Arcs of the parallel in meters. 
.. --- 

Lat. 

0 1  

7' 00 
I 
2 

3 
4 

7' 05 
6 
7 
8 
9 

71 IO 

I3 
I4 

7' 15 
16 
I7  
18 
19 

71 20 

23 
24 

71 25 
26 
27 
28 
29 

7' 30 
31 
32 
33 
34 

7' 35 
36 
37 
38 
39 

7' 40 
41 
42 
43 
44 

71 45 
46 
47 
48 
49 

71 50 
51 
52 
53 
54 

71 55 
56 
57 
58 
59 

71 60 

I1  
I 2  

21 
22 

6'' 1' 

60.59 
.54 
* 49 
* 43 
.38 

60.33 
. 2 8  
* 23 
.18 
* I3 

60.08 
60.02 
59.97 

* 92 
* 87 

59.82 
f 77 
* 72 
67 

.61 

59.56 
51 

.46 
-41 
36 

59.31 
.26 

* 15 

59.05 
9.00 
8.95 

* 90 
.85 

58.79 
74 

* 69 
* 64 

59 

58.54 
49 

.43 
* 38 
33 

58. zE 

* '3 . 08 
58.02 
7.97 

* 92 
-87 
.82 

57.77 
7 2  

.6C 

.61 
- 5 6  

57.51 

. 20  

. I O  

: 2 

70.69 
.63 
* 57 
. S I  
* 45 

70.39 
.33 

27 

I5 

70. og 
70.03 
69.97 

* 91 
* 85 

69.79 
.73 
67 

.61 
f 55 

69.49 
43 

* 37 
-31 
25 

13 
07 

9.01 
8.95 

68.89 
* 83 
* 77 
e71 
* 65 

68.59 - 53 
.47 
-41 
* 35 

68.29 
.2_1 
* I7  

8.05 

67.99 
.93 
* 87 
.81 
* 76 

67.69 
-63 
* 57 
- 5 1  
45 

67.39 
* 34 
* 27 

'5 
67. og 

.21  

69. I9 

. I1  

.21 

- 

80.78 
.7 '  
.65 
. 58  
* 5' 

80.44 
37 

* 30 
* 24 
* '7 

80. IO 
80.03 
79.97 

90 
* 83 

79.76 
* 69 
.62 
* 55 
* 49 

79.42 
* 35 
.28 

* 14 
79.08 
9.01 
8-94 

.87 

.80 

78- 73 
.67 
.60 
53 

.46 
78.39 
. -32 

.26 - I9 
-12  

.21 

78.05 
7.98 

* 91 
* 85 
* 78 

77-71  
64 
57 

* 50 
* 43 

77.37 
30 

* 23 
.16 
-09 

77.02 
6.95 

* 89 
.82 
75 

76.68 

go. 88 
.80 
* 73 
65 

* 57 
90.50 

* 42 
34 

* 27 
* I9 

90. I 1  
90.04 
89.96 

.88 

.81 

89.73 
.65 
58 

.so 
-42 

89.35 - 27 
* '9 

9.04 
88.96 

.88 

.81 
73 
65 

88.58 
5c 

* 42 
* 35 
* 27 

8 8 . 2 ~  

8.04 
7.9f 

.85 

87.81 
-73 
.6t 
. 5 $  
* 5' 

87.45 
* 35 
.27 . 1s 

87.04 
6. gf 
.81 
.81 
* 7: 

86.65 
Si 
' 5c 
.4: 
* 34 

86. zt 

. I 2  

. I2 

. I1 

- 

1817.6 
b. 1 
4.6 
3.0 
1 .5  

1810.0 
08.4 
6.9 
5.3 
3.8 

1802.3 
800.7 
799.2 

7.7 
6. I 

1794.6 
3. 1 
1.5 

go. 0 
88.4 

1786. g 
5.4 
3.8 
2.3 

80.8 
1779.2 

7.7 
6. I 

4.6 
3. 1 

17'11.5 
70. o 
68.4 
6.9 
5.4 

1763.8 
2.3 

60.7 
59.2 

7. 7 
1756. I 

4.6 
3.0 
1.5 

50. a 

1748.4 
6.9 
5.3 
3.8 
2.3 

1740- 7 
39.2 
7.6 
6. I 
4.5 

1733. c 
31.5 
29.5 
8.4 
6. E 

1725.2 

605.9 
5.4 
4.9 
4.3 
3.8 

603.3 
2.8 

1.7 
1.3 

600.8 
600.2 
599.7 

9.2 
8.7 

598.2 
7.7 
7.2 
6.7 
6. I 

595.6 
5.  1 
4.6 
4. 1 
3.6 

593. I 
2.6 

1.5 

590.5 
go. 0 
89.5 
9.0 
8 .5  

587.9 
7.4 
6.9 
6.4 
5.9 

585.4 
4.9 
4.3 
3.8 
3.3 

582.8 
2.3 
I. 8 
1.3 
0 . 8  

580.2 
79.7 
9.2 
8. 7 
8.2 

577.7 
7. 2 
6.6 
6. I 
5.6 

575.1 

2.2  

2 . 0  

1.0 

IO. IO 

.og 

.08 
-07 
.06 

[O. 06 
* 05 
* 04 
.03 
.02 

10.01 
.oo 

LO. 00 

9.99 - 98 
9.97 
.96 
* 95 
.94 
*94 

9.93 
* 92 
91 

a 9 0  
.89 

9.88 
.88 
.87 
.86 
.85 

9.84 
* 83 
.82  
.82 
.SI 

9.80 
.79 
.78 
77 

e77 

9.76 
* 75 
' 74 
-73 
* 72 

9.71 
.7I  
. 7 0  
69 

.68 

9.67 
.66 
* 65 
64 

* 64 
9.63 

.62 

.61 

.60 
* 59 

9-58 
- 

20.20 
.18 
.16 

I4 
* I3 

-09 
.08 
.06 
04 

20.03 

19.99 
.97 
.96 

19.94 
* 92 
* 91 

20.  I1  

20.01 

.89 
-87 

'9.85 
84 
.82 
.80 
* 79 

19.77 
175 
e73 

72 
* 70 

19.68 
a67 
* 65 
* 63 
.62 

19.60 
-58 
.56 - 55 - 53 

19. 51 
50 

.48 
* 46 
-44 

19.43 
e41 
-39  
* 38 
.36 

'9.34 
32 
31 
29 
27 

19.26 
24 
.22 
. 2 0  

9 19 
19-17 
- 

30.29 
* 27 
.24 

* '9 
30. I7 

* I4 

e09 
.06 

30.04 
30.01 
29.99 

.94 
29.9' 

.88 

.86 

.83 

. 8 1  

29.78 
* 76 

.22  

. I 2  

a96 

73 
* 71 
.68 

29.65 
* 63 
.60 
a 5 8  

55 

29.53 
* 50 
47 
45 

e42 
29.40 

37 
* 35 
* 32 
30 

29.27 
24 

* 19 
* '7 

29. I4 

e09 
.06 
-04 

29.01 
8.99 

* 96 
* 93 
* 9' 

28.88 
.86 
-83 
.81 
78 

28-75 

. 2 2  

. I1 

- 

2423.5 
21.5 
'9.4 
7.4 
5.3 

2413.3 

09. 2 
7. 1 
5. 1 

401.0 
398.9 

6.9 
4.8 

2392.8 
90.7 
88.7 
6.6 
4 .6  

2382.5 
80.5 

11.2 

2403.0 

78.4 
6.4 
4.3 

2372.3 
70, 2 
68.2 
6. I 
4.1 

2362. o 
60.0 
57.9 
5.9 
3.8 

2351.8 
49.7 

7.7 
5.6 
3.6 

2341.5 
39.5 
7.4 
5.3 
3.3 

29.2 
7. I 
5.1 
3.0 

2321. 0 
18. g 
6.8 

2.7 
2310.7 

08.6 
6. E 
4.5 
2.4 

2300.4 

2331.2 

4.8 

3029.4 
6. 1 
4. : 

21.; 
'9.1 

3016. t 
4. ( 

11.: 
08. 

6.4 

3003. 
3001. : 
2998. : 

6. 1 

3. t 
2991. ( 

88. a 

5 * !  
3. : 
80. : 

2978. : 
5 .  ' 
3. 

70. ! 
67. I 

2965, 
2. i 

60. 
57. 
5. 

2952. 
50. 1 

47.I 
4. ' 

42. 
2939. 

7. 
4- 

32. 
29. 

2926. 
4. 

19. 
6. 

29x4. 

08. 
6. 
3. 

2901. 
898. 

6. 
3. 

90. 
2888. 

5. 
3. 

80. 
78. 

2875. 

21. 

11. 

- 

1211.8 
IO. 7 
09.7 
8. 7 
7.7 

1206. fj 
5.6 
4.6 
3.6 
2.6 

1201.5 
200.5 

'99.5 
8.4 
7.4 

I 196.4 
5.4 
4.3 
3.3 
2.3 

IJgI. 3 
go. 2 
89. 2 
8.2 
7.2 

I 186.~1 
5. I 
4. 1 
3.1 

1181.0 
80.0 
79.0 
7.9 
6.9 

1'75.9 
4.9 
3.8 
2. a 
I. a 

1170.8 
69.7 
8.7 
7.7 
6. E 

1165. E 
4.6 
3. 
2.5 
1 . 5  

I 160.5 
59.4 
8.4 
7.4 
6.4 

1155.2 
4.2 
3.2 

1150.2 

2.0  

2.2 
I. I 

50.49 
* 45 
.40 
* 36 
32 

50.28 
* 23 
* 19 
IS 

50.06 
50. 02 

- 93 

. I1 

49.98 

e89 
49.85 

.81 
* 77 
72 

.68 

49.64 
.59 

55  - 51 
* 47 

49.42 - 38 
* 34 
* 30 
25 

49.21 
* 17 

.a8 
9.04 

48.99 
* 95 - 9' 
87 

.82 

48.78 
* 74 
* 69 
* 65 
.61 

48.57 
* 52 
.48 
a 4 4  
.40 

. I2 

48.35 
3' 

* 27 

. I8  

. 2 2  

48.14 

*OS 
8.01 
7.96 

47.92 

. IO 

40.39 
.36 
-32 
* 29 
* 25 

40.22 
* I9 
1s 

* 09 

40.05 
40.02 
39.98 

' 95 
-91 

39.88 - 85 
.81 
78 
74 

39-71 
* 67 
.64 
.61 
* 57 

39.54 
* 5 0  
* 47 
-44 
40 

39.37 
*33 - 30 
.26 
* 23 

39.20 
.16 
* I3 
-09 
.06 

39.03 

. I 2  

8- 99 
e96 
* 92 - 89 

38.85 
.82 - 79 
- 7 5  - 72 

38.68 
* 65 
.61 
- 5 8  - 55 

38.5' 
.48 
-44 
.41 
37 

38.34 
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I 

I------- 

Lat. 

o /  

7= * 

3 
4 

7' 05 
6 

I 
2 

i 
9 

71 IC 
' I 1  

I3  
I4 

71 '5 
I6 
17  
18 
19 

71 20 

I 2  

21 
22 

23 
24 

71 25 
26 
27 
28 
29 

71 30 
31 
32 
33 
34 

71 35 
36 
37 
38 
39 

71 40 
41 
42 
43 
44 

71 45 
46 
47 
48 
49 

71 50 
51 
52 
53 
54 

71 55 
56 
57 
58 
59 

71 60 
'L 

[due of I" 

Meters. 
30.994 

4 
4 
4 
4 

30.994 
4 
4 
4 
5 

30.995 
5 
5 
5 
5 

30.995 
5 
5 
5 
5 

30.995 
5 
5 
5 
5 

30.995 

6 
6 

5 

30.996 
6 
6 
6 
6 

30.996 
6 
6 
6 
6 

30.996 
6 
6 
6 
6 

30.997 
7 
7 
7 
7 

30.997 I 

7 
7 
7 
7 

30.997 
7 
7 
7 
7 

30.997 

Latitude 7 1 ~  to 72°-Meridional arcs, 

Sums of seconds for middlf 
latitude. 

/ I  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 
15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

22 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 

45 
6 

i 
9 

50 

3 
4 

I 
2 

3 
7 
8 
9 
60 

__. 

Meters. 

31.00 
61.99 
92.99 

123.98 
154.98 
185.97 
216.97 
247.97 
278.96 

309.96 
340.95 
371.95 
402.94 
433.94 
464.94 
495.93 
526.93 
557.92 
588.92 

619.91 
650.91 
681.91 
712.90 
743. w 
7744 89 
805.89 
836.88 
867.88 
898.88 

929.87 
960.87 

I 053.85 

991.86 
I 022.86 

I 084.85 
I 115.84 
I 146.84 
f 177.84 
I 208.83 

I 239.83 
I 270.82 
I 301.82 
I 332.81 
I 363.81 
1394.81 
I 425.80 

1 437.79 
1 518.79 

1549.78 

1 642.77 
1 673.77 
I 704.76 
I 735.76 
1 766.75 
1797.75 
I 828.75 
I 859.74 

I 456.80 

I 580.78 
I 611.78 

Value of I' 

Meters. 
1859.64 

* 64 
* 65 
* 65 
* 65 

1859.66 
.66 
.66 
* 67 
67 

1859: 

.68 

.68 - 69 
1859.69 

* 69 
* 70 
70 

. 7 0  

* 71 
. 7 1  
* 72 

72 
1859.72 

* 73 
-73 
*73 
74 

1859.74 - 74 
* 75 
* 75 
' 75 

1859.76 
-76 
.76 
77 

* 77 

1859.77 
* 78 

' .78 
* 78 
* 79 

1859.79 
* 79 
.80 
.80 
.So 

1859.81 
.81 
.81 
.82 
.82 

1859.82 

1859.71 

* 83 
83 
83 

* 84 
1859.84 

hms of minutes for middle 
latitude. 

I_ 

I 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

7 
8 
9 

20 
I 
2 

3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 
- 

Meters. 

I 859.6 
3 719.3 
5 578.9 
7 438.6 
9 298.3 

11 '57.9 
13 017.6 
I4 877.2 
16 736.9 

18 596.6 
20 456.3 
22 315.9 
24 '75.6 
26 035.3 
27 895.0 
29 754.7 
3' 614.4 
33 474.1 
35 333.8 

37 '93.5 
39 053.2 
40 912.9 
42 772.7 
44 632.4 
46 492.1 
48 351.8 
50 211.6 
52 071.3 
53 93r. 0 

55 790.8 
57 650.5 
59 510.3 
61 370. o 
63 229.8 
65 089.5 
66 949.3 
68 809. I 
70 668.8 
72 528.6 

' 76 248. I 
78 107.9 

81 827.5 

74 388.4 

79 967.7 

83 687.3 
85 547.1 
87 406.9 
89 266.7 
91 126.5 

92 986.3 
94 846.1 
96 705.9 
98 565.7 

100 425.5 
102 285.4 
104 145.2 
106 005.0 
107 864. g 
Iog 724.7 
111 584.5 

Latitude 7 ro-Co-ordinates of curvature. 

Longitude. 

O f  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

I5  

25 
30 

0 35 
40 
45 
50 
55 

05 

I5  

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 I O  

20 

1 0 0  

10 

20 

2 0 0  

I O  00 
I1  00 
I 2  00 
I3 00 
I4 00 
I5  00 
16 00 

17 00 
18 00 
I9 00 

20 00 
21 00 
22 00 
23 00 
24 00 

2s 00 
26 00 
27 00 
28 00 

29 
30 00 

x 

Meters. 

605.9 
I 211.8 
I 817.6 
2 423.5 
3 029.4 
3 635.3 

4 847.0 
5 452.9 

6 058.8 
g 088. I 

15 146.8 
18 176. I 
21 205.4 
24 234.6 
27 263.8 
30 292.9 
33 322.0 

36 35'. 0 
39 379.9 
42 408.8 
45 437.5 
48 466.2 

5' 494.9 
54 523.4 
57 551.8 
60 580. I 
63 608.3 

66 636.3 

4 241.1 

12 117.5 

69 664.3 
72 692 
'09 013 
'45 305 
181 557 
2'7 760 
253 903 
289 977 
32.5 972 

361 879 
397 686 
433 386 
468 967 
504 421 
539738 
574 907 
609 920 
644 767 
679 438 

713 925 
748 216 

' 782 304 

849 832 
883 253 
916 434 
949 365 
982 038 

1 014 443 
I 046 572 

816 179 

Y 

Jfiters. 

0. I 
0.3 
0.7 
1- 3 

3.0 
4. 1 
5.3 
6.7 

8.3 
18.7 
33.3 
52. I 
75.0 
102. I 
133.3 
168.7 
208.3 
252.0 

299.9 
352.0 
408.3 
468.7 
533.2 

* 602.0 
674.9 
751.9 ' 
833.2 
918.5 

I 008. I 
I 101.8 

2 699 
4 798 
7 495 

10 789 
14 681 
19 169 
24 252 

29 927 
36 195 
43 052 
50 498 
58 530 
67 146 
76 343 
86.1 19 
96 472 

107 399 

118 896 
130 961 
I43 590 
156 779 
170 526 
184 827 
199 677 
215 072 
233 oog 
247 483 
264 489 

2. I 

1200 
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Lat. 

o /  

72 00 
I 
2 

3 
4 

72 05 
6 
7 
8 
9 

72 I C  
11 
1 2  

‘3 
‘4 

72 ‘5 
16 
17 
18 
I9 

72 20 

23 
24 

72 25 
26 
27 
28 
29 

72 30 
31 
32 
33 
34 

72 35 
36 
37 
38 
39 

72 40 
41 
42 
43 
44 

72 45 
46 
47 
48 
49 

72 50 
51 
52 
53 
54 

72 55 
56 
57 
58 
59 

72 60 

21 
22 

1’/ 
- 

9.58 
* 57 
.56 
e56 
* 55 

9.54 
153 
* 52 
.52 
* 5’ 

9.50 
49 

.48 

.47 

.46 
9.46 

* 45 
-44 
* 43 
.42 

9-41 
40 

* 40 
* 39 
.38 

9 37 
.36 
35 
34 

* 34 

9.33 
f 32 
f 31 
* 30 
* 29 

9.28 
.28 
f 27 . 26 
25 

9.24 
* 23 
.22 
. 2 2  
. 2 1  

9.20 
I9 . 18 

* I7  
.16 

9. 16 
15 

. I4 
* ‘3 

9. I1 

-9 
09 
.08 

9.07 

. I 2  

. IO 

a’/ 
- 

19. I7 
‘5 

* I4 . I2 . IO 

19.08 
a 0 7  
-05 
* 03 

19.00 
8.98 

* 96 
* 95 
.93 

18.91 
-90 
.88 
.86 
84 

18.83 
.8r 
*79 
*77 
. 7 G  

18.74 
f 72 
- 7 1  
.69 
67 

18.65 
* 64 
.62 
.60 
* 59 

18.57 
- 5 5  
53 

-5’ 
* 50 

18. 48 
.47 
* 45 
e43 
* 41 

18.40 

* 36 
-34 
.33 

18.31 
* 29 
.28 
.26 
* 24 

IS. 22 

* 19 
17 

.16 
18.14 

.02 

.*38 

.21 

5’’ 

- 

28.75 
* 73 
* 70 
.68 
65 

28.63 
.60 
58 
55 
52 

28.50 
* 47 
* 45 
.42 
-39 

28.37 
* 34 
.32 
* 29 
27 

28.24 

* ‘9 
.16 
, I4 

28. I1  
.08 
.06 
a03 

8.01 

27.98 
* 96 
93 
-90 
.88 

* 21 

27.85 
f 83 
.80 
* 77 
75 

27.72 
+ 70 
.67 
65 

.62 
27.60 

-57 
* 54 - 52 
-49 

27.47 
- 4 4  
.4I  
39 

.36 
27.34 

31 
.28 
.26 
* 23 

27.21 

Latitude 7 2 O  to 73O-Arcs of the parallel in meters. 

5’’ 

47.92 
.88 
.84 
.80 
* 75 

47.71 
a67 
.63 
* 58 
54 

47.50 
* 45 
.4I 
* 37 
-32 

47.28 
* 24 

. I 5  

47,07 
7.02 
6.98 

94 
.90 

46.85 
. S I  
. 7 7  
* 72 
.68 

46.64 
* 59 
* 55 
-61 
.47 

46.42 
* 38 
34 

* 29 
* 25 

46.21 
. 16 

.08 
6.03 

45.99 
* 95 
* 9’ 
.86 
.82 

45.78 
* 73 
69 

-65 
.60 

45.56 
.52 
.47 
* 43 - 39 

45.35 

.20 

. 1 I  

. I 2  

0” 

57.5’ 
.46 
.4’ 
.36 
.30 

57.25 

1 ‘ 5  

7- 05 

56.99 
.94 
89 

* 84 
* 79 

56.74 
* 69 
* 63 
. 5 8  
* 53 

56.48 
.43 
* 38 
32 

* 27 

56.22 
* ‘7 

.07  
6.02 

.20 

. IO 

. I 2  

55-96 
* 91 
.86 
.8I  
.76 

55.71 
* 65 
.60 
55 
50 

55.45 
40 

.34 
* 29 
* 24 

5 5 -  19 
I4 

.og 
5.03 
4.98 

54.93 
.88 
.83 
.78 
72 

54.67 
.62 

57 
* 52 
* 47 

54.41 

67.09 
7.03 
6.97 

* 92 
* 85 

66.79 
* 73 
* 67 
.61 - 55  

66.49 
a43 
.37 
.3’ 
* 25 

66.19 
. I 3  
. 0 7  

6.01 
5.95 

65.89 
.83 
. 7 7  
* 7’ 
.65 

65.59 
.53 
* 47 
.4I  
35 

65.29 
* 23 
* 17 

5.05 
64.99 

* 93 
* 87 
.81 
75 

64.69 
.63 
e57 
51 

.45 
64.39 

* 33 
* 27 

I5 

64.09 
4.03 
3.97 

9’ 
84 

63.78 
.72 
.66 
.60 
.54 

63.48 

. I1 

. 2 1  

8’’ 

76.68 
.6r 
* 54 
* 47 
* 41 

76.34 
.27 

* I3 
6.06 

75.99 
.93 
.86 
* 79 - 72 

75.65 
.58 
. S I  
.44 - 38 

75.3’ 
.24 
. ‘7 

, . I O  

5.03 
74.96 

89 
* 82 
75 

* 69 

74.62 
.55 
.48 
.4I  
.34 

74.27 

* 14 
. 0 7  

4.00 

73- 93 
.86 
79 

* 72 
* 65 

73.59 
. 5 2  
.45 

* 3’ 

73.24 
. I 7  

3.03 
2.97 

72.90 
* 83 
* 76 
69 

.62 
72.55 

.20 

.2I 

a38 

. I O  

9/’ 

86.26 
* ‘9 

6.03 
. I 1  

5.96 
85.88 
.80 

72 
.65 
57 

85.49 
* 42 
.34 
.26 . I8 

85. I1 

5.03 
4.95 

.87 

.80 

84.72 
* 64 
.56 
* 49 
141 

84.33 
.26 
. I 8  

4.02 

83.95 
187 
.79 
* 71 
.64 

83.56 
.48 
.40 
.32 
* 25 

83.17 
e09 

‘3.02 
2.94 
.86 

82.78 
* 71 
* 63 
- 5 5  
.47 

82.40 
.32 
24 

.16 

.09 
82.01 

I *  93 
* 85 
* 78 
.70 

81.62 

. IO 

1’ 

575.1 
4.6 
4. 1 
3.6 
3.0 

572.5 

1.5 

70.5 

569.9 
9.4 
8.9 
8.4 
7.9 

567.4 
6.9 
6. 3 
5.8  
5.3 

564.8 
4.3 
3.8 
3. 2 
2. 7 

562.2 
1.7 

0 .7  
60.2 

559.6 
9. 1 
8 .6  
8. I 
7.6 

557.1 
6. 5 
6.  o 
5.5 
5.0 

554.5 
4.0 
3.4 
2.9 
2.4 

551.9 
I. 4 
0.9 

50.3 
49.8 

549.3 
8.8 
8.3 
7.8 
7- 2 

546.7 
6. 2 
5.7 
5 . 2  
4. 7 

544.1 

2.0 

1.0 

I .  2 

a/ 

1150.2 
49. 2 
8. I 
7. 1 
6. I 

4.0 
3.0 

40.9 

1139.9 
8.9 
7.8 
6.8 
5.8 

1’34.7 
3.7 
2. 7 
1.7 

30.6 

1129.6 
8.6 
7.5 
6.5 
5 . 5  

3.4 
2.4 
1.3 

20. 3 

8.2 
7.2 
6.2 
5.1 

1114. I 
3. 1 

1145.0 

2.0 

1124.4 

1119.3 

2.0 
I. 0 

IO. 0 

1109.0 
7.9 
6.9 
5 . 8  
4.8 

I 103.8 
2.7 
1.7 

100.7 
099.6 

1098.6 
7.6 
6.5 
5.5 
4.5 

‘093.4 
2.4 
1.4 

90.4 
89.3 

1088.3 

1725.3 
3. 7 

20. 7 
19. I 

1717.6 
6. o 
4.5 
2.9 

11.4 

8.3 
6.8 
5- 2 
3.7 

1702. I 
700.6 
699.0 

7.5 
5.9 

1694.4 
2.8 

9’. 3 
89.7 
8. 2 

1686.6 
5.  I 
3.6 

80. 5 

2.2 

1709.8 

2.0 

1678. g 
7.4 
5.8 
4.3 
2. 7 

1671.2 
69.6 
8. I 
6.5 
5.0 

1663.4 
1.9 

60.3 
58.8 
7. 2 

1655.7 
4. 1 
2.6 

51. o 
49.5 

1647.9 
6.4 
4.8 
3.3 
1.7 

1640.2 
38.6 
7. I 
5.5 
4.0 

1632.4 

4’ 

2300.4 
298.3 

6.3 
4.2 

2290. I 
88.0 
6. o 
3.9 
81.8 

2. I 

2279.8 
7.7 
5.7 
3.6 

7’. 5 
2269.5 

7.4 
5.4 
3.3 

GI .  2 

2259. 2 

7.1 
5 .  1 
3.0 

50.9 
2248. g 

6.8 
4.7 
2.7  

40.6 

2238.6 
6.5 
4.4 
2.4 

30.3 
2228.2 

6.2 
4.1 
2.0 

20.0 

2217. g 
5.8 
3.8 

11.7 
09.6 

2207.6 
5.5 
3.4 

201.4 
‘99.3 

5 .  2 
3.1 

91.0 
89.0 

2186. y 
4.8 
2.8 

80. 7 
78.6 

2176.5 

2197.2 

5’ 

2875.5 
2.9 

70.3 
67.8 
5.2 

2862.6 
60. o 
57.5 
4.9 
2.3 

2849.7 
7.2 
4.6 

42.0 
39.4 

2836. g 
4. 3 

31.7 
29. I 
6.6 

2824. o 
21.4 
IS. 8 
6.2 
3.7 

2811. I 
08. 5 

5.9 
3.3 

800.8 

2798.2 
5.6 

87.9 
2785.3 

2. 7 
80. I 
77. 5 
5 . 0  

2772.4 
69.8 
7.2 
4.6 

62. o 

2759.5 
6.9 
4.3 

51.7 
49. 1 

2746.5 
4.0 

41.4 
38.8 
6.2 

2733.6 
31. o 
28.4 
5.9 
3. 3 

2720.7 

3. Q 

90.4 
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Lat. 

O I  

72 00 
I 
2 

3 
4 

72 05 
6 
7 
8 
9 

72 10 
I 1  
I 2  
I3 
I4 

72 '5 
16 
17 
I8 
I9 

72 20 
21 

I 22 

23 
24 

72 25 
26 
27 
28 
29 

72 30 
3' 
32 
33 
34 

72 35 
36 
37 
38 
39 

72 40 
41 
42 
43 
44 

72 45 
46 
47 
48 
49 

72 50 
5 1  

' 52 
53 
54 

72 55 
56 
57 
58 
59 

72 60 

Value of I' 

Meters. 
30.997 

7 
7 
7 
8 

30.998 
8 
8 
8 
8 

3;. 99s 
8 
8 
8 
8 

8 
8 
8 
8 

30.998 

30.998 
8 
9 
9 
9 

30.999 
9 
9 
9 
9 

30.999 
9 
9 
9 
9 

30. 999. 
9 
9 
9 
9 

30.999 
31.000 

0 
0 
0 

31.000 
0 
0 
0 

. o  

31.000, 
0 
0 
0 
0 

31. 000 
0 
0 
0 
0 

31.001 

1,atiIude 72O to 73*-Meridional arcs. 

Sums of seconds for middl~ 
latitude. 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

'5 
6 
7 
8 
9 

2 0  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

52 
7 
8 
9 

60 

Afetevs. 

31.00 

93.00 
I 2 ' + . 0 0  

154.99 
185.99 
216.99 
247.99 
278. 99 

309.99 
340.99 
371.99 
40'. 99 
433.99 
464.98 
495.98 

557.98 
588.99 

62 .00  

526.9s 

Gig. 98 

Gbr. 98 
712.98 
743.97 
774.97 
805% 97 
836.97 
867.97 
898.97 

929.97 
960.97 
99'. 97 

I 022.96 
1 053.96 
I oS4.96 
I 115.96 
I 146.96 
I 177.96 
I zoS.96 

I 239.96 
I 270.96 
I 301.96 
I 3.32.95 
I 363.95 
I 394.95 
1 425.95 
1456.95 
1 487.95 
1518 .95  

1 549.95 
I 580.95 
I 611.94 
I 642.94 
I 673.94 
I 704.94 
1735.94 
1766.94 
1 797.94 
1828.94 
I 859.94 

6y). 98 

Value of I /  

Meters. 
1859.84 

.84 

.85 

.85 

.85 
1859.86 

.86 

.86 
* 87 
* 87 

1859.87 
.88 
.88 
.88 
.89 

1859.89 
* 89 
-89 
.90 
* 90 

1859.90 
* 91 
* 91 
.91 
92 

1859.92 
* 92 
* 93 
* 93 
*93 

1853.94 
* 94 
' 94 
* 95 
* 95 

1859.95 
96 

.96 

.96 
* 96 

1859.97 
97 

.97 
-98 
* 98 

1859.98 
* 99 
* 99 

59.99 
60.00 

I SGo. 00 . 00 . 01 
.01  

1860.01 

a 0 1  
. 0 2  
* 0 2  
. 0 2  

.03 
ISGO. 03 

Sums of minutes for middl 
latitude. 

I 

I 
2 
3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

I5 
6 
7 
8 
9 

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

I 
2 

52 
7 
8 
9 
0 

__ 
Meters. 

I 859.8 
3 719.7 

. 5 579.5 
7 439.4 
9 299.2 

11 159. I 
I3 019.0 
14 878.8 
16 738.7 

18 598.6 
20 458.4 
22 318.3 
24 178.2 
26 038. I 
27 898. o 
29 757.9 
3' 617.7 
33 477- 6 
35 337.5 

37 197.4 
39 057.3 
40 917.3 
42 777.2 
44 637. I 

46 497.0 
48 356.9 
50 216.8 
52 076.8 
53 936- 7 

55 796.6 
57 656.6 
59 516.5 
61 376.5 
63 236.4 
65 096.4 

22 %: 
70 676.2 . 
72 536.2 

74 396.2 
76 256. I 
78 116. I 
79 976. I 
81 836. I 

83 696. I 
85 556. I 
87 416. o 
89 276. o 
91 136.0 

92 996.0 
94 856.0 

98 576.0 
96 716. o 

100 436. o 
102 296. I 
104 156. I 
106 016. I 
107 876. I 
109 736. I 
I I I  596.2 

Latitude 7z0-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

'5 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

' 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 00 
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

I O  

20 

2 0 0  

IO 00 
I 1  00 
I2 00 
'3 00 
I4 00 

'5 00 
16 00 
I7 00 
I8 00 
' 9  

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

x 

Meteus. 

575.  I 
I 150.2 

1725.3 
2 300.4 
2 875.5 
3 450.6 
4 025 .7  
4 600.8 
5 '75.9 

5 751.0 
8 626.4 

11 501.9 
14 377.3 
I7 252.7 
20 128. I 
23 003.4 
25 878.7 
28 753.9 
31 629. I 

34 504.2 
37 379.2 
40 254.2 
43 129.1 
46 003.9 
48 878.7 
5 1  753.3 
54 627.9 
57 502.3 
60 376.6 

63 250.8 
66 124. 9 
68 999 

103 475 
'37 922 

172 33' 
206 693 
240 997 
275 236 
309 398 

343 475 
377 458 
411 337 
445 102 
478 745 
512 255 
545 625 
578 844 
611 go4 
644 795 

677 SO9 
710 036 
742 367 
774 494 
806 407 
83s 098 
869 558 
900 773 
93' 75' 
962 467 
99' 918 

._____ 

Y 

Meters. 

0. I 

0.3 
0.7 
1.3  

2.9  
3.3 
5. I 
6.4 

8. 0 

17.9 
31.8 
49.7 
71. 6 

97.5 
127.3 
161. I 
198.9 
240.6 

286.4 
336. I 
389.8 
447.5 
509.1 
574.7 
644.3 
717.9 
795. 5 
877.0 

962.5 
I 052.0 
I '45 
2 577 
4 580 

7 155 
10 301 
14 017 
18 302 
23 754 

28 572 
34 556 
41 '03 
48 211 
55 879 
64 104 
72 884 
82  217 
32 1 0 0  

113 505 
I25 021 

'37 075 
I49 665 
162 786 

176 435 
I g o  608 
205 301 
220 511 
236 232 
252 461 

2 . 0  

IO2 530 
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-- 
Latitude 73O to 74O-Arcs of the parallel in meters. I 

- 
Lat. 

o s  

73 0 

73 0 

73 I 
I 
I 
I 
I 

73 I 
I 
I 
1 
I ,  

73 21 

2, 

73 2! 

2 
2 

2* 

21 
2' 
21 
2( 

73 3' 
31 
3: 
3: 
3 

73 3! 
3( 
3; 
31 
3! 

73 4( 
41 
42 
42 
44 

73 45 
46 
47 

49 

73 5c 
5 1  
52 
53 
54 

73 55 
56 
57 
58 

48 

13 - 

- 

1'' 

9.07 
.of 
05 
.oq 
.O? 

9.0; 
. 0 2  
. 0 1  

9. rn 
8.9s 

8. gE 
91 
97 

* 96 
* 95 

8.94 
* 93 
* 92 
* 91 
9' 

8. gc 
89 
.Sa 
* 87 

8.85 
* 84 
-84 
83 

.82 

8.81 
.80 
* 79 
.78 
78 

8.77 
.76 
75 

f 74 
* 73 

8.72 
* 71 
-71 
* 70 
e 6 9  

8.68 
* 67 
.66 
e65 
* 65 

8.64 
63 

.62 

.61 

.60 
8.59 
-58 
e 5 8  
* 57 
* 56 

8.55 

.86 

- 

18.14 . I2 
-10  

.og - 07  

- 0 3  

8.00 

18.05 

. 0 2  

. 7.98 

17.97 
* 95 
93 

* 91 
.go 

17.88 
.86 
.84 
83 

.8r 

17.79 
* 78 
76 
74 
72 

17.71 
.69 
.67 
65 

.64 

17.62 
.60 
59 - 57 
55 

17.53 
* 52 
50 

* 48 
.46 

17.45 
e43 
-41 - 39 
* 38 

'7.36 
* 34 - 33 
31 

* 29 

17.27 
.26 
.zq 
.22 
.20 

17.19 
* 17 - 15 
13 

:7. IO 
. I2 

- 

27.21 . 12 . It 
. I :  . I( 

27.01 . 0: . 0: 

7. a 
6.9; 

26. g! . 9: 
.9( 
.8i 
84 

26.8: 
* 7s 
e75 
* 74 
72 

.6t  
* 64 
-61  
* 5s 

26. ~t 
53 

- 5 1  
* 48 
46 

26.43 
.40 
* 38 
-35 
33 

26.30 
27 
25 

26. 

.22 

.20  

26. 17 
* 14 

.og 
eo7 

26.04 
6.01 
5 . 9 9  
.96 
94 

15.91 
.88 
.86 
83 

.81 
$5.78 

75 
* 73 
* 70 
.68 

15.65 

. I 2  

36.2, . 2# 
. 2  . I '  . 18 

36. I I  

6. Q 

5.9 

35.9 
, e 9  

.8l 
* 8, 
7' 

35.7' 
a7 
.61 
.6 
.6' 

35.5' 
51 

. 5 :  
41 

* 4! 
35.41 

31 
* 3  
* 31 . 2: 

35.21 

. 1; 

. o  . 0, 

.21 

. I 1  . IC 
35.0; . 0: 

5 .  a 
4 . 9  

92 

34-85 
.8t 
.8a 
* 7s 
75 

34-72 
69 

* 65 
.62 
-58  

34.55 
51 
.4s 
-44 
.4I  

34.37 
34 

-30  - 27 
* 23 

34-20 - 

45.35 
' 3c 
.26 

17 

45.13 
*og 
* 04 

5 .  oc 
4.96 

44.91 
a 8 7  
* 83 
* 78 
* 74 

44.70 
* 65 
.61 
a57 

52 

44.48 
*44 
39 
35 

* 31 
44.26 

. I8  
14 
*og 

44.05 
4.01 
3.96 
7 92 
.88 

43.83 
* 79 
75 

.70 

.66 

43.62 
.s7 
-53 
* 49 
e 4 4  

43.40 
.36 
* 3 I  
27 
23 

14 . IO 
* 0.5 

3.01 
42.97 

* 92 
.88 
84 

* 79 
42.75 

. 2 2  

.22  

43-18 

- 

W' 

54.41 
* 36 
* 31 
.26 
.21  

54.15 

* 05 
4.00 
3.95 

53.90 
* 84 
79 
74 
.69 

53.64 
59 

* 53 
48 - 43 

53.38 
33 

* 27 

* 17 
53.12 

07 
3.01 
2.96 

e 9 1  

52.86 
.8r 
* 76 
* 70 
65 

52.60 
' 55 - 50 
e 4 4  
* 39 

52.34 
29 
24 

. I 8  
; '3 

52.08 
2.03 
1.98 
-92 
* 87 

51.,82 
* 77 
* 72 
.66 
.61 

51.56 
51 

.46 
* 40 
35 

51- 30 

.IO 

.22  

2'' 
- 

63.41 
.4: 
* 3t 
3( 
24 

63. I (  

.of 
3. rn 
2.94 

62.N 
. 8 i  
* 7t 
' 7c 
* 64 

62. 58 
.5: 
* 4c 
4c 
33 

62.27 

15 
-0s 

2.03 

61.97 
91 
85 

* 79 
73 

61.67 
.6r 

55  
.49 
* 43 

61.37 
-31 
* 25 
. I 8  

.1: 

. 2 1  

. I2 
61.07 

0.94 
.88 
.82 

60.76 
* 70 
* 64 
e 5 8  
e52  

60.46 
* 40 
*34 
* 27 

60.15 
*og 

60.03 
59.97 

91 
59.85 

I.  00 

.22 

- 

8'' 

72.55 
-48 
* 41 
* 34 
' 27 

72.21 
* 14 
* 07 

1.93 

71.86 
* 79 
.72 
65 

* 58 
71-52 

* 45 
* 38 
* 31 
e 2 4  

71. '7 

1.03 
0.96 

89 
70.82 

75 
e69 
.62 

55 

70.48 
e41 
34 

.27 

70.13 
70.06 

* 93 
.86 

69.79 
* 73 
65 

e 5 8  
-5 '  

69.44 
* 37 
* 30 
* 23 
.16 

2.00 

. 1 0  

.w  

69.99 

69. og 
9.02 
8.95 
.89 
.82 

68-75 
.68 
.61 
54 

-47 
68.40 
- 

9/' 

- 
81.6: 

* 5 
.4: 
* 3! 
31 

81.2: . I (  
$01 

1.W 
0.9: 

80.81 
7: 

.& 

.6i 
* 5: 

80*4! 
.31 
* 3( 
. I! 

80.0; 
79*9! 

91 
.8, 
.7i 

. 2: 

79. 61 
.& 
* 5: 
* 4! 
* 3; 

79.25 

. I :  
9. d 
8. gz 

78. gc . 82 
* 74 
.67 
* 55 

78- 51 
* 43 
.35 

.21 

.2a . zc 
78.12 
8.04 
7.96 

89 
. 8 I  

77.73 
.65 
-57  
50 

-42 
77.34 
.26 
.18 

7.03 
76.95 

. I 1  

- 

I' 

544. I 
3.6 
3. ' 
2.6 

541.5 

0 . 5  
40. o 
39.5 

539.0 
8.4 
7.9 
7.4 
6.9 

536.4 
5.9 
5.3 
4.8 
4.3 

533.8 
3.3 
2.7 

1.7 
531.2 

0.7 
30. I 
29.6 
9. I 

528.6 
8. I 
7.6 
7.0 
6.5 

526. o 
5 . 5  
5 .0  
4.4 
3.9 

523.4 
2 .9  

. 2.4 
I. 8 
1.3 

520.8 

2. I 

I. 0 

2.2 

20. 19. i! 
9.2 
8.7 

518.2 
7.7 
7.2 
6.6 
6. I 

515.6 
5 . 1  
4.6 
4.0 
3.5 

513.0 

1088.3 
7.2 
6.2 
5.2 
4. I 

1083. I 

80.0 
79.0 

1077.9 
6.9 
5 . 8  
4.8 
3.8 

1072.7 
1.7 

70.7 
69.6 
8.6 

1067.6 
6.5 
5 . 5  
4.4 
3.4 

1062.4 
1.3  

60.3 
59.3 
8. 2 

2. 1 
I .  0 

1057.2 
6.2 
5 .  I 
4. 1 
3.0 

1052.0 
5 1 . 0  

49.9 
8.9 
7.8 

1046.8 
5.8 
4.7 
3.7 
2.7 

1041; 6 
40.6 
39.5 

8 . 5  
7.5 

1036.4 
5.4 
4- 3 
3.3 
2.3 

1031.2 
30.2 
29. I 
8. I 
7. I 

1026. o 

1632.4 
30.9 
29.3 
7.7 
6.2 

1624.6 
3. I 
1.5 

18.4 

1616. g 
5 .3  
3.8 

0 .7  
1609. I 

7.6 
6.0 
4.4 
2.9 

1601.3 
599.8 
8.2 
6. 7 
5. I 

1593.6 

90.4 
88. g 

7.3 

1585.8 
4.2 
2.7 

81. I 

20.0 

2. 2 

2.0 

79.6 
1578.0 

6.4 
4. I) 
3.3 
I .  8 

68.7 
7. I 
5 . 5  
4.0  

1562.4 
Go. 9 
59.3 
7.7 
6. 2 

1554.6 
3. I 

51.5 
49.9 
a 4  

1546.8 
5.3 
3.7 

40.6 
1539.0 

1570.2 

2. I 

- 

4' 

2176.5 
4.5 
2.4 

70.3 
68.3 

2166.2 
4. I 

60.0 
57.9 

21'55.8 
3.8 

51.7 
49.6 
7.5 

2145.5 
3.4 

41.3 
39.3 

7 .2  

3.0 
31.0 

6 . 8  
2124.7 

2.7 
20.6 
18.5 
6.4 

2.0 

2135. I 

28.9 

21 14.4 
2.3 

08. I 
6. I 

2104. o 
101. g 
099.8 
7.8 
5 .  7 

2093.6 
91.5 
89. 5 
7.4 
5.3 

2083.2 
81.2 
79. 1 
7.0 

, 4.9 

2072.8 
70.8 
68.7 
6.6 
4.5 

2062.4 
60.4 
58.3 
6.2 
4. I 

2052. o 

IO. 2 

5' 

2720.7 
18. I 
5 . 5  
2.9 

IO. 3 
2707.7 

5 . 2  
2.6 

700.0 

2694.8 
92.2 
89.6 
7.0 
4.4 

2681.8 
79.3 
6. 7 
4. I 

71.5 

2668. g 
6.3 
3.7 

61. I 
58.5 

2655.9 
3.3 

50.7 
48.2 
5.6 

2643. o 
40.4 
37.8 

5.  2 
2.6 

2630. o 
27.4 
4.8 

19.6 

2617. o 
4.4 

11.8 
09.2 
6.6 

2604.0 
601.4 
598.8 

6.2 
3.6 

25 1.0 

5.8 
3. 2 

80.6 
2578. o 

5.4 
2.8 

70.2 
67.6 

2565. o 

697.4 

22. 2 

%8.4 

-- 



Lat. 
urns of seconds for middle 

latitude. 

0 . I  

73 y 

73 02 

2 

3 
4 

7 
8 
9 

73 10 

'3 
I 4  

73 15 
16 
17 

19 

73 20 

23 
24 

73 25 
26 
27 
2E 

2s 

73 3c 
31 
3' 
3: 
34 

73 3: 
3f 
3; 
3t 
35 

73 4c 
41 
4: 
4: 
4 

73 4! 
4( 
4; 
41 
4: 

73 5' 
51 

, . 5: 
5:  
5 1  

73 5! 
5 (  
5: 
52 

I 1  
I 2  

18 

21 
2 2  

73 z 

of 
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ralue of I / /  

Mcfus. 
31.001 

I 
I 
'I 
I 

31.001 
I 
1 
I 
I 

31.001 
I 
I 
I 
I 

31.001 
I 
I 
I 
I 

31.002 
2 
2 
2 
2 

31.002 
2 
2 
2 
2 

31.002 
2 
2 
2 
2 

31.002 
2 
2 
2 
2 

3r.003 
3 
3 
3 
3 

31.003 
3 
3 
3 
3 

31.003 
3 
3 
3 
3 

3'. 003 
3 
3 
3 
3 

3'. 004 

Latitude 73O to 74°-Mendional a m .  

I /  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

I2 

78 
9 

20  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

1 
2 

I 
2 

3 
4 

45 
6 

B 
9 

50 

3 
4 

I 
2 

7 
8 

2 

31.00 
62.00 
93.01 

124.01 
155.01 
186.01 
217.01 
248.02 
279.02 

310.02 

403.03 
434.03 
465.03 
496.03 

558.04 
589.04 

341.02 
372.02 

527- 03 

620.04 
651.04 
682.04 
713.05 
744.05 

868.06 
899.06 

930.06 
961.06 
992.06 

I 023.07 
1 054.07 
I 085.07 
I 116.07 
1 147.07 
I 178.08 

I 240.08 
I 271.08 
I 302.09 
1 333.09 
1 364.09 
1395.09 
I 426.09 
I 4  7. I O  

I 519. IO 

1 5  0. I O  

I 612. xi 
I 643.11 
I 674.11 

I 736.11 
I 767.12 
I 798. I2 
I 829.12 
I 860. I2 

1209.08 

I 488. I O  

I S i I .  IO 

I 70s. I1 

Mctfls. 
1860.03 

so3 
* 04 
* 04 
a 0 4  

1860.05 
* 0.5 
05 
05 

.06 

1860.06 
.06 
07 
07 

* 07 
1860.08 

.08 

.08 
*og 
*09 

.09 
I860.,og 

. I O  . IO . IO 

1860. I1 . I1  . I1  . I2 
- 1 2  

1860. I2 

* I3 
* I3 
* I3 

1860.14 
* I4 
* I4 
* 15 
* 15 

1860.15 
* '5 
.16 . 16 . 16 

1860. I7 
* I7  
* 17 . I8 . I8 

1860.18 
. I 8  
* 19 
* I9 
' I9 

1860.20 

.I2 

. 2 0  

. 2 0  

.21 

.21 
1860.21 

urn of minutes for middle 
latitude. 

- 
/ 

I 
2 

3 
4 

5 
7 
8 
9 

IO 
I 
2 

3 
4 

'5 
78 
9 

20 
I 
2 

3 
4 

25 
6 

4 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

MdWS. 

I 860.0 
3 720. I 
5 5 h . I  
7 440.2 
9'300.2 

11 160.2 
13 020.3 
14 880.4 
16 740.4 

I8 600.5 
20 460.5 

24 I&. 7 

27 900.8 
29 760.9 
31 621.0 
33 481.1 
35 341.1 

37 201.2 

39 061.3 
40 921- 4 
42 781.5 
44 641.6 
46 501.7 
48 361.8 
50 221. g 
52 082. I 
53 942.2 

55  802.3 
57 662.4 
59 522.5 
61 382.7 
63 242.8 
65 102.9 
66 963. I 
68 823.2 
70 683.4 
72 543.5 

14 403.7 
76 263.8 
7s 124.0 
79 84. 1 

83 704.5 
85 564.6 
87 424.8 
89 285. o 
91 145.2 

93 005.4 
94 865.5 
96 725.7 
98 585.9 

100 446. I 
I02 306.3 
104 166.5 
106 026.7 
107 886. g 
109 747.1 
I11 607.3 

22 320.6 

26 040.7 

81 3,. 3 

Latitude 73°-Co-ordinates of curvature. 

X 

MCfCYS. 

544.1 
I 088.3 
I 632.4 
2 176.6 
2 720.7 
3 264.8 
3 809.0 
4 353.1 
4 897.2 

5 44141.4 
8 162. o 

IO 882.7 
I3 603.3 
16 323.9 
19 044.5 
21 765.0 
24 27 485.5 206. o 

29 926.4 

32 646.7 
35 367.0 
38 087.2 
40 807.3 
43 527.4 
46 247.3 

.48 967.2 
51 687. o 
54 406.7 
57 126.3 

59 845.8 
62 565.1 
65 284 
97 904 

130 496 
163 052 

195 562 
228 or8 
260 410 
292 730 

324 968 
357 1x6 
389 165 
421 104 
452 927 
484 623 
516 185 
547 602 
578 868 
609 971 

640 905 
671 661 
702 229 
732 601 
762 770 
792 726 
822 461 

%: g; 
910 259 
939 029 

Y 

MCfWS. 

0. I 
0.3 
0.7 

1.9 
2.7 
3.7 
4.8 
6. I 

7.6 
17.0 
30.3 
47. 3 
68. I 

92.7 

153.3 
189.2 
228. g 

272.4 
319.7 
370.8 
425.7 
484.3 
546.8 

756.8 
834.3 

915.7 
I oO0.8 
I W  
2 452 
4 358 
6808 
9800 

13 335 
17 412 
22 028 

27 183 
31 875 

45 865 
53 160 
60 984 

7 214 
87 61s 
97 537 

107 976 

130 396 

I. 2 

121. I 

613. o 
683. o 

39 '03 

69 336 

I I8 930 

142 I54 i7" 50 

167 831 
181 311 
I95 285 
209 749 
224 700 
240 I34 
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--_- 
- Latitude 7 4 O  to 75O-Arcs of the parallel in meters. 

Llt. 

o /  

74 
I 
2 

3 
4 

74 0 5  
6 
7 
8 
9 

74 10 

13 
14 

74 15 
16 
17 
18 
19 

74 20 

23 
' 24 

74 25 
26 
27 
28 
29 

74 30 
31 
32 
33 
34 

74 35 
36 
37 
38 
39 

74 40 
41 
42 
43 
44 

74 45 
46 
47 
48 
49 

74 5c 
5' 
5 2  
53 
54 

74 55 
56 
57 
58 
59 

74 60 

I 1  
I 2  

21 
22 

1" 

8. 55  
* 54 
* 53 
- 5 2  
. S I  

8 .51  
* 50 
.49 
.48 
* 47 

8.46 
* 45 
.45 
e 4 4  
.43 

8.42 
-41 
.40 
.40 
* 39 

8.38 
37 

.36 
* 35 
34 

8.33 
.32 
.32 
.31 
* 30 

8.29 
. 2 8  
* 27 
.26 
f 25 

. 8 . q  
24 
23 

. 2 2  

. 2 I  

8.20 
* 19 
* 19 . 18 
* '7 

8. 16 
15 

. 14 
13 . I2 

8. 12 
. 1 I  . IO 
.og 
.08 

8. 07 
.06 
* 05 
05 

* 04 
8.03 
- 

17. IO 
- 0 8  
.07 
.OS 
. 03  

17.01 
7.00 
6.98 

* 96 
.94 

16.93 
9' 
89 
87 

.86 

.82 

.81  

.79 
- 7 7  

16.75 
.74  
* 72 
* 70 
.68 

16.67 

.61 

.6c 

16. 

.65 

.63 

16. 58 
. 5 6  
54 

* 53 
f 51 

16.49 
* 48 
.4t  
a 4 4  
-42 

IG. 41 - 34 
.31 
35 

* 34 
16.32 

3 
27 

* 25 

16.22 
.21 
.2( . IE 
* I t  

16. 14 
. I 2  

.os 
16. of 

. I1 

. 02 
- 

3'' 

t5.65 
.62 
.60 
. 5 7  
. 5 5  

! 5 . 5 2  

49 
.47 
e44 
.42 

5 - 3 9  
* 36 
34 

f 3' 
29 

'5.26 
23 

. 1 8  . 16 

25.13 

.08 
05 

.03  
2 5 . 0 0  

4.97 
.95 
* 92 
.go 

24.87 
* 84 
. 82  
* 79 
* 77 

24.74 
* I '  
* 69 
.66 
.64 

24.61 - 58 
* 56 
* 53 
* 50 

24.48 
45 
43 

* 40 
* 37 

24.35 
32 

* .3c 
* 27 
.24 

4 . 2 2  
* I9 . 16 
* 14 . I 1  

24. og 

. 2 1  

. IO 

- 

4/' 

34.20 
17 

* I3 

.06 

34.03 
3.99 

92 

. 1 0  

.96 

.89 

33.85 
. 8 2  
18 

* 75 
a71 

33.68 
65 

.61 
- 5 8  
* 54 

33.5' 
47 
-44 
.40 
37 

33.33 
30 

.26 
* 23 

19 

33.16 

.og 
0s 

3.02 
32.99 

* 95 
* 92 
.88 
.85 

32.81 
.78 
.74 
-71 
67 

32.64 
.60 
e 5 7  
* 53 

50 

32.46 
.43 
* 39 
a36 
* 32 

32' 29 
* 25 

. r 8  
15 

32. I 1  

. I 2  

.22 

- 

5" 

42.75 
* 71 
.66 
.62 
. 5 8  

4=. 53 
.49 
45 

.41 

.36 

42-32 
. 2 8  
23 
'9 

. I 4  
42. I O  
.06 

1.97 
.92 

41.88 
84 
.8c 
* 75 
* 71  

41.67 
.62 
.58 
* 53 
* 49 

41 * 45 
.4I - .36 - 32 

27 

41.22 
. ' 5 ;  
' 14 

. of 

41.01 
0.97 . gi . nE 

* 84 
40.& - 75 

7'  
.6; 
.6; 

2.01 

. IC 

40. 51 
* 54 
.4! 
4: 

* 4c 
40.3t 

.3: 

. 2 j  

. 2: . 15 
40. i d  

- 

6" 

5 ' .  30 
. 2 5  
. 2 0  
* 14 
* 09 

51.04 
0.99 

94 
.88 
.83 

50.78 
f 73 
.68 
.62 
57 

50.52 
* 47 
.42 
.36 
* 31 

50.26 

. r 6  

*OS 

50.00 

49.95 
* 89 
.84 
.79 

49.74 
.69 
.63 
a 5 8  

5.1 
49.48 

.43 
* 37 
* 32 
27 

49.22 . 16 

.& 
9.01 

48.96 
* 9c 
.85 
.& 
* 75 

48.65 
.64 
* 55 
* 54 
* 45 

48.4: (. 3E 

. 2 I  

. 10 

. I 1  

* 3: 
.2E 

48. I; 
. 2: 

- 

1" 

59.85 
* 79 
73 
67 

.61 

59.55 
49 
42 

-36 
30 

59.24 
. 1 8  
* 12 
.06 

9.00 
58.94 

.88 

.82 
* 76 
* 70 

58.64 
.58 
* 52 
* 46 
* 39 

58.33 
* 27 

* ' 5  
.og 

58.03 
7.97 

91 
85 
7Q 

57.72 
.66 
.Go 
.54 
.48 

57.42 
* 36 
.30 
24 . I8 

57.11 
7.05 
6-99 

.93 
-87 

56.81 
75 

' 69 
* 63 
57 

56.51 
-44 
31 

* 32 . 26 
56. 2c 

.21  

- 

8'' 

68.40 
.33 
.26 
'. 19 

68.06 
7.98 

* 92 
- 8 5  
.78 

67.71 
* 64 
a 5 7  

.so 

.43 
67.36 

* 29 

* 15 
.08 

67.01 
6.94 

.87 

.So 
* 73 

66.67 
.60 
.53 
* 46 
* 39 

66.32 
* 25 
. I S  

6.04 
65.97 

.90 
83 

.76 

.69 

65.62 
. 5 5  
.48 
* 41 
.34 

65.27 
. 2 I  
. 14 
.07 

5 . 0 0  

64.93 
.86 
* 79 
* 72 
-65 

64.58 
* 51 
e 4 4  
* 37 
* 3c 

.I2 

a22 

. I 1  

64.23 
- 

Q" 

76.95 
87 

.& 

. 7 2  
* 64 

76.56 
* 48 
40 

.33 

.zs 

76.17 
.og 

6.01 
5.94 

.86 
75.78 

* 70 
.62 
- 5 5  
* 47 

75.39 
* 31 
123 
-16 
.08 

75.00 
4.92 

.84 
* 76 
69 

74.61 
* 53 
45 
37 

.?C 

74.22 
a .  14  
4. ot 
3.98 

* 91 

73.82 
* 75 
.67 
* 55 
* 5' 

73.4: 
* 3t 
.2E 
.2c . I: 

73.04 
2. gf 

.8t 

.81 
7: 

72.6: 
5;  

* 4! 
-41 
' 31 

72.a  
- 

I' 

5'3.0 
2 . 5  
2 . 0  

1.4 
0 .9  

510.4 
09.9 
9.4 
8.8 
8.3 

507.8 
7.3 
6.8 
6. 2 

5 . 7  
505.2 

4. 7 
4. 2 
3.6 
3. I 

502.6 

I. 6 

0.5 

'500.0 

499.5 
8.9 
8.4 
7.9 

497.4 
6.9 
6.3 
5 . 8  
5 .3  

494.8 
4.3 
3.7 
3. 2 
2.1 

492.2 
I. 6 

0.6 
9 0 . 1  

9. c 
8.5 a. c 
7.5 

486.5 
-6.4 

5.5 
5.4 
4.5 

484.: 

3. 

481.; 

2.  I 

I .  0 

I .  I 

489. 

3.1 

2. 1 
2. : 

1026. o 
5 . 0  
3.9 
2- 9 
1.9 

1020.8 
19.8 
8. 7 
7. 7 
6. G 

1015.6 
4.6 
3.5 
2 . 5  
1.4 

1010. 4 
09.4 
8.3 
7.3 
6. 2 

1005. 2 

4. I 
3. I 
2. I 
I .  0 

Iooo. 0 
998.9 

7.9 
6.9 
5 . 8  

994.8 
3.7 
2. 7 
1.6 

.go. 6 
989.6 

8 . 5  
7.5 
6.4 
5.4 

984.3 
3.3 

8 0 . 2  

979.1 
8. I 
7. c 
6. c 
4.5 

973.5 
2. E 
1. E 

70. E 
69.7 

968.7 
7. c 
6. t 
5.  r 
4. ! 

963.4 

2. 2 
I.  2 

1539.0 
7 .5  
5.9 
4' 3 
2 . 8  

29.7 
8. I 
6.5 
5.0 

1523.4 
I. 8 

20. 3 
18.7 
7.2 

1515.6 
4.0 
2 . 5  

IO. g 
09.3 

1507.8 
6.2 
4. 7 
3. I 
1.5 

1500.0 

498.4 
6.8 
5.3 
3.7 

1492.2 
go. 6 
89. o 
7.5 
5.9 

1484.3 
2 . 8  
81.2 
79.6 
8. I 

1476.5 
4.9 
3.4 
I. 8 

70.2 
1468.7 

7- I 
5 .  5 
4. c 
2.4 

1460. E 
59.3 
7. 7 
6. I 
4.6 

1453. c 
51.4 
49. s 

8.: 
6. i 

1445.5 

1531. 2 

2052 .0  
50.0 

47.9 
5 . 8  
3.7 

2041.6 
39. 5 

7 .5  
5.4 
3.3 

2031.2 
29. I 

7.0  
5 . 0  
2.9 

2020.8 
18.7 
6.6 
4.5 
2.  5 

2010.4 
08.3 

6.2 
4. I 
2 . 0  

2ooo. 0 
1997.9 

5.8 
3.7 

91.6 

1989.5 
7 . 5  
5.4 
3.3 

SI. 2 

1979. I 
7.0 
4.9 
2 .8  

70.8 

1968.7 
6.6 
4.5 
2.4 

60.3 
1958.2 

6. I 
4. I 

52.0 
49.9 

1947.8 
5 . 1  
3.6 

41.5 
39.4 

1937.3 
5 . 2  
3.2 

31. I 
29. c 

1926.5 

2565. c 
62.4 
59. 

7. : 
4. 

2552.  ( 
49.1 
6. .! 
4. : 

41. t 

2539. ( 
6. 1 

3.2 
31. : 
28. t 

2526. ( 
3.1 

20. I 
18. : 

5 .  ' 
2513.t 

IO. 4 

07. : 
5 .  : 
2. 

2500. I 

497.- 
4. 

92. 
89. 

2486. I 

4. 
81. 
79. 
6. 

2473. 
7'. 
68. 
6. 
3. 

2460. 
58- 

5 .  
3. 

50. 
2447. 

5. 
40. 
37- 

2434. 
32. 
29. 
6. 
4. 

2421. 
19. 
6. 
3. 

2408. 

2. 

11. 

7 
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Lat. 

o /  

74 '00 
I 
2 

3 
4 

74 05 
6 
7 
8 
9 

74 10 
I 1  
I 2  
I3 
I4 

74 15 
16 
I 7  
IS 
19 

74 20 

23 
24 

74 25 
26 
27 
28 
29 

74 30 
31 
32 
33 
34 

74 35 
36 
37 
38 
39 

74 40 
41 
42 
43 
44 

74 45 
46 
41 
48 
4s 

74 5c 
51  
5 2  
52 
54 

74 55 
5C 
51 
58 
55 

74 6c 

21 
22 

----- 

slue of I / /  

Afefers. 
31.004 

4 
4 
4 
4 

3'. 004 
4 
4 
4 
4 

3'. 004 
4 
4 
4 
4 

3'. 004 
4 
4 
4 
4 

31.004 
5 

$ 5  
5 
5 

3'. 005 
5 
5 
5 
5 

31.005 
5 
5 
5 
5 

31.005 
5 
5 
5 
5 

3'*005 
5 
6 
6 
6 

31.006 
6 
6 
6 
6 

31.006 1 

6 
6 
6 
6 

31.006 
6 
6 
6 
6 

31.006 
-- 

Latitude 74O to 7~O-Meridional arcs. 

iums of seconds for middle 
latitude. 

I /  

1 
2 

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

'5 
6 
7 
8 
9 

20 
I 
2 
3 .  
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
G 
7 
8 

' 9  

40 
1 
2 
3 
4 

4i 
7 
8 
9 

50  

3 
4 

I 
2 

7 
8 
9 

60 

Meters. 

31.00 
62.01 
93.01 

I 24.02 
I 5 . 0 2  
d6.03 
217.03 
248.04 
279.04 

310.05 
341.05 
372.06 
403.06 
434.07 
465.07 
496.08 
527.08 
558. og 
589.09 

620. IO 
651; IO 
682.11 

744.12 
775.12 
806.13 
837.13 
868.14 
899.14 

930.15 
361. 15 
992.16 

I 023.16 
I 054.17 
I 085.17 
I 116.18 

713. 11 

I 147. 1s 
I 178.19 

zog. 19 

I 240.20 
I 271.20 
I 302.21 
1 333.21 
I 364.22 
I 395. '2 
I 426.23 

1 4 8 . 2 4  
I 519.24 

1 550.=5 

I G12.26 
I 643.26 
1 674.27 
I 705.27 
I 736.28 
I 767.28 
I 798.29 
I 829.29 
I 860.30 

I 427.23 

I 581.25 

, 

Value of I /  

Afcfers. 
1860.21 

.2I 

.22 
* 22 
. 2 2  

1860.23 - 23 
* 23 
* 23 
.24 

1860.24 
* 24 
. 2 5  
* 25 
* 25 

1860.25 
.26 
.26 
.26 
* 27 

1860.27 
27 

* 27 
.28 
.28 

1860.28 
29 

* 29 
29 

* 29 

1860.30 
.30 
* 30 
* 31 
* 31 

1860.31 
-31 
* 32 - 32 
* 32 

1860.33 
* 33 
' 33 
* 33 
* 34 

1860.34 
.34 
35 

* 35 
* 35 

1860.35 
* 36 
* 36 
* 36 

37 
1860.37 

' 37 
37 

e38 
* 38 

1860.38 

ims of minutes for middlr 
latitude. 

/ 

1 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

3i 
E 
9 

40 
I 
2 
3 
4 

4i 
z 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 
- 

hhfeYS* 

I 860.2 
3 720.4 

7 440.9 
9 301. I 

I I  161.3 
13 021.5 
14 881.8 
16 742. o 

18 602.3 
20 462.5 
22 322.7 
24 183. o 

27 903.5 
29 763.7 
31 624. o 
33 484.3 
35 344.5 

39 0%. 1 
40 925.3 
42 785.6 
44 645.9 
46 506.2 
48 366.5 
50 226.8 
52 087. o 
53 947.3 

55 807.6 
57 667.9 
59 528.2 
61 388.5 
63 248.8 
65 1og.2 

70 690. I 
72 550.4 

74 410.8 
76 271. I 
78 131.4 
79 991.7 
81 852. I 
83 712.4 
85 572.8 
87 433. I 

91 153. 

93 014.2 

9 734.9 
98 595.2 

100 455.6 
102 316. o 
104 176.3 
106 036.7 
107 897. I 
Iog 757.5 
I I I  617.9 

5 580.6 

26 043.2 

I 37 204.8 

2 8:;: 5 

89 293.8 

2 874.5 

Latitude 74°-Co-ordinates of curvature. 

.ongitude. x 

Illclcrs. 

513.0 
I 026.0 
1539.0 
2 052. o 
2 565. I 
3 078. I 
3 591. I 
4 104.1 
4 617. I 

5 130.1 
7 695.1 

10 260. I 
1 2  825. I 
'5 390. I 

17 955.0 
20 519.9 
23 *. 8 
25 649.6 
28 214.4 

30 779. I 
33 343.8 

3 472.9 
41 037.3 
43 601.7 
46 166.0 
48 730.1 

53 858.2 

58 985.9 
61 550 
92 303 

123 030 
I 3722 

214 969 
245 506 
275 973 

306 364 

3 i  90s. 4 

51 294.2 

56 422. I 

I &  372 

396 982 
426 976 
456 850 
486 536 
516 2% 
545 667 
574 976 

604 124 
633 102 
661 go1 
6 9  514 
718 933 
747 149 
775 155 
Eo2 943 

8 7  33 
830 p 
824 920 

. Y 

Mefers. 

0. I 
0.3 
0.6 

I. 8 
2.6 
3.5 
4.6 
5.8 

7.2 
16. I 
28. 7 
44.8 
%* 5 
87.9 

114.8 
145.2 
179.3 
217. o 

258.2 
303.0 
351.4 
403.4 
459.0 
518. 2 
5%. 9 
647.3 
717.2 
790.7 

867.8 
948.5 

1. I 

I 033 
2 324 
4 130 
6 42' 
9 2  8 
12 638 
16 500 
20 875 

25 760 
31 154 
37 056 
43 464 
50  376 
57 790 
65 705 
74 117 
83 025 
92 426 

112 696 
123 559 
134 904 
146 728 
I59 027 
171 797 
185 035 
198 738 
212 901 
227 520 

I02 317 

18764-No. 6-21 
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75 
o /  

I 
: 

4 

75 O! 
t 

i 
s 

75 IC 

12 
14 

75 J5 
16 
17 

1s 

75 20 

23 
24 

75 25 
26 
27 
28 

I 1  
IS 

18 

21 
22 

- 
I// 
- 

8.0, 

8. a 
7. 9' 
7.9' 

. g  
* 9' 
. 9' 
* 91 

7. 9J 
* 9. . 9: . 9: 
91 

7.9 
.8< 
.81 
.8; 
.8t 

.8r . 8; 

.8: . 8; 
7.81 
.& 
.75  
7E 

7. 77 

* 75 
* 74 
.73 

7. 72 
. ? I  

* 70 
-69 

7.68 
.67 
.66 
.65 
* 64 

7.64 
.63 
.62 
.61 
.60 

7.59 
. 5 8  
* 57 
* 57 
.56 

7. 55 
* 54 
* 53 
. 5 2  
..51 

7.53 

. o  

.o  

7.8: 

* 

_- . 
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- 

I 

75 30 
31 
32 
33 

75 35 
36 
37 
38 
39 

75 40 
41 
42 
43 
44 

75 45 
46 
47 
48 . 49 

75 50 
5 1  
52 
53 
54 

75 55 
56 

I 34 

:s 
75 

--__ 

Latitude 7 5 O  to 76O-Arcs of the parallel in.meters. 

16. o( 
.oI 

. .o: 
6.01 
5*9! 

15.9; 
. 9! 
9c . 9: 
-9 

15.81 

.81 

.8: 

.8; 
15. & 

71 
.7t 

74 
.7: 

15.71 
-65 
67 

.66 
64 

15.62 
.6c 
* 59 
-57 - 55 

15.53 
52  

. 5 0  

.48 
* 46 

15.45 
43 

.41 
39 - 38 

15.36 
34 

* 32 
31 

* 29 

15-27 
. 2 5  
* 24 

.8; 

. 2 2  

.20 

15. 18 
17 
15 

* 13 

r 5 . 1 0  
.08 
.06 
* 04 
.03 

r5.01 

. I 1  

- 

24. os . ol . 0: 
4.01 
3.9f 

23.9f 
92 
-9 
.8E 

23.82 
.8c 

77 
. 7 5  

72  

23.69 
.67 
.64 
.6r 

59 

23.56 - 54 
. 5 '  
a48 
.46 

23.43 
.4I 
38 

* 35 
* 33 

23.30 
. 2 7  
* 25 

85 

. 2 2  

.20 

23. ' 7  
. I 4  

* 09 
* 07 

t3.04 
3.01 
2.99 
.96 
' 93 

!2.91 
.88 
.86 
.83 
.do 

!2. 78 
75 
72 
70 

* 67 
!2.65 

.62 

.59 
* 57 
.54 

12. 5 1  

.I2 

- 

32. I 
.01 . 0, 

2 .0  
I. 91 

, 31.9d 
* 9  
.8: 
.8< 
.& 

31.7: 
7: 

* 7c 
.6t 
-6: 

3I.5< 
' 5t 
.5:  
* 45 
* 4! 

31.45 
38 
3s 

-31 
* 2E 

3'. 24 

* 1 7  
14 

31.07 
* 03 

0.96 
* 93 

30.89 
.S6 
.82 
* 79 
75 

30.72 
.68 
* 65 
.61 
. 5 8  

30.54 
.SI 
' 47 
e 4 4  
-40  

30.37 
* 33 
30 

.26 
23 

30. 19 . 16 

.og 
* 05 

30.02 

.21 

. IC 

I. 00 

.I2 

- 

- 
&/ 

- 
40. I L  . I( 
.a 

40.01 
3g.9; 
39.9: 

.81 

.81 

.8c 
.7: 

39.71 .a 
.6: 
.58  
* 5: 

39.45 - 4s 
* 4c 
* 36 
* 31 

39.27 
23 

. I 8  
14 

39.05 
9.01 
8.97 

* 92 
.88 

. I C  

38.84 
79 
; 75 
70 

.66 
38.62 

57 
.53 
49 
.44 

38.40 
36 

* 31 
27 

,22 

38.18 
* 14 
*og 
* 05 
8.00 

37.96 
.92 
* 87 
83 
79 

37.74 
* 70 
* 65 
.61 
. 5 7  

37.52 
- 

- 
6') 

- 
48. I;  

. 0; 
8.0: 
7. 9( 

47.9' . 8t 
.81 
* 75 
* 7c 

47.65 
.6c 
. 54  
.4s 
a 4 4  

47.35 
J 34 

* 23 . 18 

47. '3 
. 0 7  

7.02 

92 
46.86 

.81 
* 76 
* 71 
f 65 

46.60 
* 55 

5 0  
.44 
* 39 

46.34 
* 29 
24 . 18 

. I 3  

46.08 
6.03 
5.97 
.92 
' 87 

45.82 
.76 
* 71 
.66 

, .61 

45.55 
* 5 0  
.45 
40 

.34 
45.29 

* 24 
. I 9  
. I 3  
.08 

45.03 

. I: 

. 2a  

6: 97 

- 

5 6 . 2 ~  
* I4 . oE 

6.02 
5.96 

55.8s 
.83 
* 77 
.71 
65 

5 5 . 5 1  
53 

.47 
* 41 
35 

5 5 . 2 9  

. 16 

5 .04  

54.98 

.22 

. IO 

* 9 2  
.86 
.80 
74 

54.67 
.61 
* 55 
* 49 
* 43 

54.37 
.31 
* 25 
. I 9  

54.06 
4. 00 
3.94 
.88 
.82  

53.76 
* 70 
* 64 
. 5 7  
* 51 

53.45 
.39 
* 33 
. 2 7  

53.15 
.08 

3.02 
2.96 
.90 

.I2 

- 2 1  

52.84 
* 78 
. 7 2  
* 65 
.59 

52.53 
- 

64.23 . 16 
.og 

4.02 
3.95 

63.88 
.81 
* 74 
.67 
.60 

63.53 
f 46 
.39 
32 

' 25 

63.18 

3.04 
2.97 
.90 

62.83 
f 76 
* 69 
.62 

55 
62.49 

42 
35 

.28 

62.14 
* 0 7  

1.93 
.86 

61.79 
. 7 2  
* 65 
.58  
* 5 1  

61.44 
* 37 
* 30 
.23 
.16 

61. og 

0.95 
.88 
.81 

60.74 
* 67 
.60 
* 53 
.46 

60.39 
e32  

25 
. 1 8  

60.04 

. I 1  

. 2 1  

2.00  

I .  02  

. I 1  

72. zt . I1 . I( 
2 .0 :  

I.9! 
71.8; 

. 75 

.71 

.6: 
a 5 5  

71.4; 
* 35 
.3: 
* 24 . I t  

71 .08  

0.92 
* 85 

71 

70.69 
.61 
* 53 
* 45 
* 37 

70.3c 

. 14 
70.06 

1.w 

. 2 2  

69.98 

69.90 
. 82  

. 74 
* 67 
* 59 

69.51 
.43 
35 

. 2 8  

.20  

69. I 2  

9.04 
8.96 
.88 
.80 

68.72 
* 65 
' 57 
.49 
41 

68.33 
* 25 
. 17 
eo9 

8.02 

67: 

* 78 
70 

.62 
67.54 
- 

1' 

481. i 

0. 5 
80. : 
79. 

479.1 
8. t 
8. 1 

7.5 
7. c 

476.5 
6. c 
5-  4 
4. s 
4.4 

473.4 
3 . 4  
2.8 
2.3 

471.3 
0. 7 

70. 2 
6 9 . 7  
9.2 

468.6 
8. I 
7.6 
7. I 
6.5 

466. o 
5 . 5  
5.0 
4.4 
3.9 

463.4 
2.9 
2.4 
1.8 
1.3 

460.8 
60.3 
59. 7 
9. 2 
8.7 

458.2 
7.6 
7. I 
6.6 
6. I 

455.5 
5 . 0  
4.5 
4.0 
3.4 

452.9 
2.4 
1.9 

450.3 

I .  5 

I .  e 

A: il 

a/ 

963.4 
2.4 

59.3 
958.2 

7. 2 
6. I 
5. 1 
4.0 

953.0 
1.9 

50. 9 
49.8 
8.8 

947.8 
.6.7 
5 . 7  
4.6 
3.6 

942.5 
1.5 

40- 4 
39.4 
8.3 

937.3 
6. 2 

5 . 2  
4.1 
3. I 

932.0 
31.0 
29.9 
8.9 
7.8 

.926.8 
5.8 
4.7 
3.7 
2.6 

921.6 
20. 5 
19.5 
8.4 
7.4 

916.3 
5-  3 
4, 2 
3. 2 

911. I 

09. o 
7.9 
6.9 

905.8 

d: ; 

2. I 

10.0 

04.8 
03. 7 
02. 7 
01.6 

900.6 

8/ 

1 4 4 5 . 2  
3.6 

40.5 
38.9 

1437.3 
5 . 8  
4.2 
2 .6  

31. a 

1429.5 
7.9 
6.3 
4.8 
3.2 

1421.6 

18.5 
6.9 
5.3 

1413.8 

IO. 6 
09. I 
7.5 

1405.9 

401.2 
399.6 

1398. I 
6.5 
4.9 
3.3 
I .  8 

88.6 
7. I 
5 . 5  
3.9 

1382.3 
80.8 
79. 2 
7.6 

, 6. o 
1374.5 

2.9 
71. 
69. 

8 . 2  

1366.6 
5 . 0  
3.5 
1.9 

60.3 
1358.7 

7. 2 
5.6 
4.0 
2.4 

1350.9 

2. c 

20. I 

2.2  

2: d 

1390. 2 

4/ 

1926. g 
4.8 
2 .7  

20. 6 
18.5 

1916.4 
4.3 

08. I 

1906. o 
3.9 

9 1 . 8  
899.7 

7.6 
1895.5 

3.4 
91.3 
89.2 

7. I 

1885. o 
2 .9  
80.8 
78.8 
6.7 

1874.6 
2 . 5  

70.4 
68.3 
6.2 

1864. I 
62. o 
59.9 

7 . 8  
5 . 7  

1853.6 
51.5 
49.4 

7. 3 
5. 2 

1843. I 
41. o 
38.9 
6 .8  
4.7 

1832.6 
30.5 
28.4 
6.3 
4. 2 

1822. I 

17. 9 
5.8  
3. 7 

1811.6 
og* 5 
7.4 
5.3 
3. 2 

1801. I 

2.  2 
IO. 2 

20.0 

5' 

2408. t 
6. c 

03.1 
400. 1 
398. : 

2395. ! 
2.5 

90. : 
87. i 
5. ' 

2382. 
79. 

7. : 
4. c 

2369.4 
2. c 

6. t 
4. 1 

61.5 
58.5 

2356.2 
3.1 

5 1 . 1  

48.4 
5 . 8  

2343.2 
40. t 
38. c 

5 . 2  
2. 7 

2330. I 
27. 5 
4. 9 

19.6 

4.4 

09. I 

22. 2 

2317. C 

11.8 

6. 5 

2303.9 
301.3 
298.7 

6. o 
3.4 

2290.8 
88. 2 

5 . 5  
2.9 

80.3 

2277.7 
5 . 0  

72.4 
69.8 

7 . 2  
2264.5 

61.9 
59.3 
6.7 
4.0 

2251.4 
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Lat. 

O I  

75 
I 
2 

3 
4 

75 02 

7 
E 
s 

75 IC 

I! 
1 4  

75 1 5  
I t  
I7 
IE 
I5 

75 2c 

2: 

zq 
75 25 

2f 
25 
2E 

25 

75 3c 
31 
35 
3: 
34 

75 35 
3f 
35 
38 
35 

75 4c 
41 
42 
42 
44 

75 4: 
4t 
47 
48 
45 

75 5c 
51  
5:  
5: 
54 

75 55 
5f 

I 1  
I1 

21 
2: 

:s 
75 2 

Ialue of 111 

Mefers. 

6 
6 
6 
7 

31.007 
7 
7 
7 
7 

31.007 
7 
7 
7 
7 

31. 007 
7 
7 
7 
7 

3'. 007 
7 
7 
7 
7 

31.007 
8 
8 
8 
8 

31.006 

31.008 
8 
8 
8 
8 

31.008 
8 
8 
8 
8 

31.008 
8 
8 
8 
8 

31.008 
8 
8 
9 
9 

3I-oog ' 
9 
9 
9 
9 

31. oog 
9 
9 
9 
9 

31. oog 

Latitude 75O to 76°-Meridional arcs. 

;urns of seconds for middle 
latitude. 

- 
I /  

I 
2 

3 .  
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 

!- 
3 

20 
1 
2 

3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
I) 

- 50 

3 
4 

I 
2 

7 
8 
9 
60 
- 

Mefers. 

31.01 
62.02 
93-02 

I 24.03 
' 5 5 .  w 
186.05 
217.05 
248.06 
279.07 

310.08 

372. og 
403. IO 
434.11 
465. 12 
496.12 
527.13 
558.14 
589.15 

341.08 

620.15 
651.16 
682.17 
713.18 
744.19 
775.19 
806.20 
837.21 
868.22 
899.22 

930.23 
961.24 
992.25 

I 023 25 
I 054.26 

.I 085. 27 
I 116.28 
I 147.29 
I 178.29 
I 209.30 

1240.31 
1271.32 

302.32 
333.33 
364.34 
395.35 
426.36 
4 7.36 

519.38 

550.39 
581.39 
612.40 

4 4 8.37 

1643.41 
I 674.42 
1705.42 
1'736.43 
'767.44 
I 798.45 
I 829.46 
I 860.46 

Value of I /  

Afifws. 
1860.38 

' 39 
* 39 
* 39 

1860.40 
* 40 
* 40 
e40 
* 41 

1860.41 
* 4' 
* 41 
* 42 
*e 

I 860.42 
* 43 
a43 
43 

' 43 

1860.44 
a 4 4  
-44 
.44 
e45 

I 860.45 
e45 
.46 
.46 
: 46 

* 38 

1860.46 
* 47 
47 

.47 
347 

1860.48 
* 48 
* 48 

. .48 
49 

1860.49 
* 49 
* 50 
* 50 
* 50 

51  
* S I  

1860.52 
* 52 
52 

* 52 
* 53 

1860.53 
53 

* 53 
a54 

1860: :: 

iums of minutes for middle 
latitude. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

15 
6 

! 
9 

2 0  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

4s 
6 

ll 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 
60 
- 

M e t e s .  

I 860.4 
3 720.8 
5 581.2 
7441.5 
9 301.9 

1 1  1623 
I3 022.7 
14 883. I 
16 743.5 

18 604.0 
20 464.4 
22 324.8 
24 185.2 
26 045.6 

27 906.0 
29 766.5 

33 487.3 
35 347.8 

37 208.2 
39 068.6 
40 929. I 
43 789. 5 
44 650. o 
46 510.4 
48 370.9 
50 231. 
52 691. 
53 952.2 

31 626. g 

55  812.7 
57 673.2 
59 533.6 
61 394. I 
63 254.6 
65 115.0 z: g2: : 
70 696.5 
72 557.0 

74 417.5 
76 278. o 
78 138.4 
79 998.9 
81 859.4 

87 441. o ss 301.5 
gr 162.0 

93 022.5 

9 743.6 
98 604. I 

100 464.6 

104 185.7 
106 046.2 
107 906.7 

I I I  627. 

9% 883.0 

I02 325. I 

log 767.8 

Latitude 75°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

' 5  

25 
30 

0 35 
40 
45 
50  
5 5  

05 

15 

I 25 
30 
35 
40 

' 45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
12 00 
I3 00 
14 O0 

15 00 
16 00 
17 00 
I8 06 
I9 00 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
25 00. 
26 00 

27 00 
28 00 
29 00 
30 00 

x 

Mefers. 

, 481.7 
963.4 

1445.2  
I 926.9 
2 408.6 
2 890.3 
3 372. I 
3 853.8 
4 335.5 

4 817.2 
7 225.8 
9 634.4 . 14451.5 

12043.0 

16 860. o 
19 268.5 
21 676.9 
24 085.3 
26 493.7 

28 902.0 
31 310.2 
33 718.4 
36 126.5 
38 534.5 
40 942.5 
43 350.4 
45 758.2 
48 165.9 
50 573.5 
52 981.0 
55 388.4 
57 796 
86 673 

144 346 
115 526 

173 124 
201 854 
230 526 
259 I33 

287 666 
316 117 
344 479 
372 742 
400 900 
428 944 
456 866 
484 658 

539 i I Z  21 

567 176 
594 370 
621 395 
648 243 
674 907 
701 380 
727 653 
753 719 
779 571 
805 203 
830 6aq 

Y 

Mefers. 

0. I 
0 . 3  

'0.6 

1.7 
2.4 
3.3 
4.3 
5 . 5  
6.8 

15. 2' 
27. I 
42. 3 
60.9 
82. g 

108.3 
137.0 
169.2 

I. I 

. 204.7 

243.6 
285.9 
331.6 
380.7 
433. I 

489.0 
548.1 

676.7 
746. I 

818.8 
894.9 
975 

2 192 
3 897 
6 087 
8 763 

' 5  569 
19 697 

24 3 6  
29 395 
34 964 
41 OIO 
47 531 
54 526 
61 993 
69 930 
78 334 
87 203 . 
96 534 

106 325 
116 574 
127 276 
I38 430 
150 031 

I74 564 * 

187 489 
200 8q8 

- 214 637 

610.7 

11 924 

162 077 



294 UNITED STATES 'COAST AND Gl3OL)BTIC~ S U R W y .  

15 .0  

4.9' 
.9: 
.9i 
* 9d 

14.9: 
*9( 
.8' 
.8: 
?! 

14.8. 
.8: 
.& 
.71 

7( 
14. 7! 

* 7: 
.71 
.6! 
. 61 

14.6f 

.6: 

.61 
* 5! 

14.5; 
51 

* 5 1  
.5 :  

5( 

14.41 - 4; 
* 4! 
* 4: 
. I ]  

14- 4( 

.6r 

* 3t 
' 3t 
.34 
* 3: 

14.31 
.25 

* 27 
.26 
.a4 

r4.22 

* 19 
* 17 
* '5 

'4. '3 

.08 

.06 

4.04 
.03 

4.01 
3.99 

97 

.2c 

. I 2  
a IO 

3.96 

22.51 

8 49 
.46 
.43 
e 4 1  

22.38 
* 36 
* 33 
f 30 
.28 

22.25 
. 2 2  
: 20 

17 
.* I 5  

22.12 

-09 
07 

.04 
2.02 

21.99 
e96 
94 

* 91 
.88 

21.86 
.83 
. 8 I  
* 78 
.75 

21: 73 
* 70 
67 

.65 

.62 
21.59 

* 57 
* 54 
* 5' 
* 49 

21.46 
a 4 4  

* 41 
* 38 
* 36 

21.33 
* 30 
.28  
* 25 
* 23 

* 17 
* 15 

.og 
21.07 

.04 

0.99 

94 

21.20  

.I2 

1.02 

-96  

30.02 
29.98 

95 
a91 
.88 

29.84 
.8r 
77 

.74 
70 

29.67 - 63 
.& 
.56 
* 53 

29.49 
.46 
. 4 2  
39 

* 35 

29.32 
.28 
* 25 

. I 8  

29.14 

* 07 
* 04 

9.00 

. P I  

* I 1  

28.97 
* 93 

. a 9 0  
.86 
* 83 

28-79 
* 76 
* 72 
.69 
* 65 

28.62 
* 58 
* 55 
5 1  

.48 
28.44 

41 
37 

* 34 
30 

28.27 
23 

.16 
* 13 

28. og 
.OS 

8.02 

7.98 
* 95 

27.91 

.20 

Latitude 76O to 77O-Arcs of the parallel in meters. 
- 

5'' 

- 

37.52 
48 
.44 
* 39 
.35 

37.3c 
.26  

. I 7  
* 13 

37. og 
* 0 4  

7. oc 
6.96 

a91 
36.87 

.82 
f 78 

74 
,.69 

36.65 
.6c 
.56 
* 52 
-47 

36.43 
39 

* 34 
.30 

25 

36.21 
. I 7  

: 08 
6.03 

35.99 
* 95 
a 9 0  
.86 
.81 

35.77 
' 73 
.68 
64 

' 59 
35.55 

* 5 '  
.46 
* 42 - 37 

35.33 
* 29 
* 24 

.16 

35.." 
f 07 

5 .02  

4.'98 

. 2 2  

.I2 

.20 

34: $4 

6" 

45.03 
4.98 

* 92 
87 

.82 

44.77 
* 71 
.66 
.6r 
a56 

44.50 
* 45 
e40 
35 

* 29 
44.24 

* '9 
* 14 
.08 

4.03 

43.98 
* 92 
* 87 
; 82 
* 77 

43- 71 
.66 
.61 
56 
50 

43.45 
e40 
' 35 
.29 
* 24 

43.19 
I4 
.08 

3.03 
2-98 

42.92 
87 
.82 
77 

-71  
42.66 

,61 
56 

* 50 
-45 

42.40 
* 35 
* 29 
24 

* 19 
42.J . od 
2.03 
I. 98 - 92 

41 .'87 - 

52.53 
.47 
.41 
.35 
29 

52.23 
.16 

2.04 
I .  98 

51. 92 
.86 
.80  
* 74 

51.61 
. 5 5  
43 

.43 
* 37 

51.31 
.24 . I 8  . I2 
.06 

51 .00  

0.94 
.88 
.81 
.75 

50.69 
-63 
* 57 

45 
50.39 

* 32 
.26 

' 14 

50.08 
50.02 

49.96 
89 
83 

49.77 
9 71 
* 65 
* 59 
' 5 2  

'49.46 
* 40 
* 34 
.28 

49.16 
.og 

9.m3 
8.97 

* 91 
48.85 

. IO 

* 67 

.20 

. 2 2  

60.04 
59.97 
.90 
.83 
.76 

59.69 
.62 
* 55 
* 48 
.41 

59.34 
27 

. 2 0  

9: 2 
58.99 

.78 

58.64 

.92 

* 71 

* 57 
5 0  

.43 

.36 
58.29 

* 15 
.08 

8.01 

57.94 
.86 
79 

.73 
* 65 

57.58 
. . S I  

-44 
.37 
-30  

57.23 . 16 
.og 

7.02 
6.95 

56.88 
.8r 
* 74 
* 67 
.60 

56.53 
.46 
' 39 
.32 

25 

56.18 

6.04 
5.97 

a 9 0  
55.83 

. 2 2  

. I 1  

91' 

- 

67.54 
.46 
38 

.30 

.23 
67.15 

7.07 
6.99 

* 91 
.83 

66-75 
.67 
.60 
.52 
.44 

66.36 
.28 
.20 
. I2 

6.05 

65.97 
.89 
.81 
* 73 
65 

65.57 
* 49 
.42 
* 34 
.26 

65.18 

5 . 0 2  

4.94 
.86 

64.78 
* 70 
.62 
* 55 
47 

64.39 
31 
23 

* 15 
4.07 

63.99 
91 
83 

.76 

.68 

63.60 
52 
.44 
36 

,28  
63.20 

3.05 
2.97 

* 89 
62.81 

. IO 

. I2 

1' 

450.3 
49.8 

9.2 
8.7 
8.2 

447.7 
7.1 
6.6 
6. I 
5.6 

445 .0  
4.5 
4.0 
3. 5 
2.9 

442.4 
1.9 
1.4 
0.8 

40.3 

439.8 
9.2 
8.7 
8.2 
7.7 

437. I 
6.6 
6. I 
5.6 
5.0 

434.5 
4.0 
3.5 
2.9 
2.4 

431.9 
1.4 
0 .8  

30.3 
29.8 

429.2 
8.7 
8.2 
7.7 
7. I 

426.6 
6. I 
5 .6  
5.0 
4.5 

424.0 
3.5 
2.9 
2.4 
1.9 

421.3 
0 . 8  

20* 19. 4 
9.2 

418.7 

a/ 

900.6 
899.5 

8.5 
7.4 
6.4 

895.3 
4.3 
3.2 
2. 2 
I .  I 

890. I 
89.0 
8.0 
6.9 
5.9 

884.8 
3.8 
2.7 
1.6 

80.6 

879.5 
8 . 5  
7.4 
6.4 
5.3 

874.3 
3.2 

70. I 

869. o 
8.0 
6.9 
5.9 
4.8 

863.8 
2.7 
1. 7 

60.6 

2 . 2  
I .  I 

59.6 

858.5 
7.4 
6.4 
5.3 
4.3 

853.2 

50. I 
49.0 

848.0 
6.9 
5.9 
4.8 
3.7 

842.7 
I. 6 

40.6 
39.5 
8.5 

837.4 

2. 2 
I .  I 

-- 

8' 

1350.9 
49.3 

7. 7 
6. I 
4.5 

1343.0 
41.4 
39.8 
8.2 
6.7 

1335. I 
3.5 
1.9 

30.4 
28.8 

5.6 
4. I 
2.5 

20.9 

1319: 3 
7.7 
6.2 
4.6 
3.0 

09.9 
8 .3  
6.7 
5. I 

1303.5 

300.4 
298.8 

7.2 
1295.6 

4. 1 
2.5 

90.9 

1287.7 
6.2 
4.6 
3.0 

81.4 

1327.2 

1311.4 

2.0 

89.3 

1279.8 
8.3 
6.7 
5. I 
3.5 

1271.9 
70.4 
68.8 
7. 2 

I 264. o 

59.3 
7a.7 

t256. I 

5.6 

6: ; 

4) 

1801. I 
799.0 

6.9 
4.8 
2. 7 

'790.6 
88. 5 
6.4 
4.3 

1780. I 
78.0 
5.9 
3.8 

71.7 
1769.6 

7. 5 
5.4 
3.3 

61.2 

1759. I 

4.9 
2.8 

50.7 
1748.6 

6.5 
4.4 
2.3 

40. 2 

5.9 
3.8 

31.7 
29.6 

1727.5 
5.  4 
3.3 

19. I 

4.9 
2.8 
IO. 7 
08.6 

1706.5 
4.5 

700. I 
698. o 

1695.9 
3.8 

91.7 
89.6 
7.5 

1685.4 
3.3 

. 8 I .  2 

79. I 
6.9 

1674.8 

2.2  

r. 0 

1738. I 

21.2 

1717.0 

2.2 

51 

- 
2251.4 

48.8 
6.2 
3.5 

40.9 
2238.3 

5.7 
3.0 

30.4 
27.8 

2225.2 
22.5 

'9.9 
7.3 
4.6 

2212.0 

og. 4 
6.8 
4. I 

201.5 

2198.9 
6.2 
3.6 

91. o 
88.4 

2185.7 

77.8 
5 . 2  

2172.6 
69.9 
7.3 
4.7 

62. o 

2159.4 
6.8 
4. I 

5 ' .  5 
48.9 

2146.2 
3.6 

41.0 
38.3 
5.7 

2133. I 
30 4 
27.8 

5.2 
22. 5 

21 19. g 
7.3 
4.6 

og.4 
2106.7 

4. I 
101.5 
098.8 

6.2 
2 9 3 . 5  

82: J 

12.0 
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Lot. 
Longitude. 

O I  

76 
I 
1 - 
3 
4 

76 02 

7 

9 

76 io 

a 

I 1  
I2 
'3 
14 

16 
17 
18 

76 15 

X 

'9 

76 20 

23 
24 

76 25 
26 
27 
28 
29 

21 
22 

76 30 
31 
32 
33 
34 

76 35 
36 
37 
38 
39 

76 40 
41 
42 
43 
44 

76 45 
46 
47 
48 
49 

76 50 
5' 
52  
53 
54 

76 55  
56 
57 
58 

76 2 

O f  

0 1  
2 
3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

' 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 00, 

5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

1 0 0  

IO 

20 

2 0 0  

10 00 
11 00 
12 00 
13 00 
14 00 
15 00 
16 00 
17 00 
18 00 
'9 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  
2 5 0 0  
26 00 
27 00 
28 00 
29 00 
30 00 

Value of 111 

Afifers. 
31. oog 

9 
. 9  

9 
9 

31. oog 
9 
9 
9 
9 

31. oog 
IO 
IO 
0 
0 

31.010 
0 
0 
0 
0 

31. OIO 
0 
0 
0 
0 

31. OIO 
0 
0 
0 
0 

~31.010 
0 
0 
0 
0 

31.011 
I 
I 
I 
I 

31.01 I 
I 
I 
I 
1 

31.01 I 
I 
I 
I 
1 

.31.01' 
I 
I 
1 
I 

31.011 
I 
I 
I 
2 

31.012 

' 

Latitude 76O to 77°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 
3 
4 
5 
G 
7 
8 
9 

IO 
I 
-7 

3 
4 

I 5  
7 
8 
9 '  

20 
I 
2 
3 
4 
25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 

9 

- 40. 

8 

I 
2 
3 
4 

45 
G 

i 
9 

50 
1 
2 
3 
4 

7 
8 
9 

60 

Mefers. 

31.01 
62.02 
93.03 

124.04 
I55.05 
186. d, 
217.07 
248.08 
279. O9 

310. IO 
34'. I 1  
372. I2  
403. '3 
434.14 
465.15 
496.17 

558.19 
527. I 8  

589.20 

620.21 
651.22 
682.23 
713.24 
744.25 

.775.26 
806.27 
837.28 
868. zg 
899.30 

930.31 
961.32 
992.33 

1 023.34 
1 054.35 
I 085.36 
I 116.37 
I 147.38 
I 178.39 
I 209.40 

1240.41 

I 302.43 
I 333.44 

1271.42 

I 364.45 
I 395.46 
1426.47 
1457.49 
I 488.50 
I5'9.51 

1550.52 
1581.53 
I 612.54 
1 643.55 
1 674.56 
I 705.57 
1 736.58 
1767.59 
I 798.60 
I 829.61 
I 860.62 

Meters. 
1860.54 

- 5 5  
* 55 
* 55 
e 5 5  

1860.56 
e56 
a56 
-56 
* 57 

1860.57 
* 57 
' 57 
.58 
a 5 8  

1860.58 
- 5 8  
* 59 
* 59 
* 59 

1860.59 
.60 
.60 
.60 
.Go 

1860. GI  
.61 
. G I  
.61 
.62 

1860.62 
.62 
.62 
* 63 
* 63 

1860.63 
* 63 
.64 
-64 
* 64 

1860.64 
* 65 
* 65 
* 65 
* 65 

1860.66 
.66 
.66 
.66 
* 67 

1860.67 
.67 - 67 
.68 . G8 

1860.68 
.68 
* 69 
.Gg 
* 69 

1860. Gg 

Sums of minutes for middlc 
latitude. 

I 

I 
2 

3 
4 

5 
7 
8 
9 

IO 
I 
2 
3 
4 

2 
7 
8 
9 

20 
I 
2 

. 3  
4 

2i 
7 
8 
9 

30 

3 
4 

I 
2 

32 
H 
9 

40 
I 
2' 
3 
4 

45 
6 

i 
9 

50 

. 3  
4 

I 
2 

7 
8 
9 

60 

Mefus. 

I 860.5 
3 721. I 
5 581.6 
7 442.2 

9 302.7 
1 1  163.3 
'3 023.9 
14 884.4 
16 745.0 

18 605.6 
20 466. I 
22 326.7 
24 187.3 
26 047.8 
27 908.4 
29 769.0 
31 629.6 
33 490.2 
35 350.8 

37 211.4 
39 072.0 
40 932.6 
42 793.2 
44 653.8 
46 514.4 
48 375.0 
50 235.6 

53 956.8 

55 817.4 
57 678. I 
59 538.7 
61 399.3 
63 259.9 

52 096.2 

65 120.6 
66 981.2 
68 841.8 
70 702.5 
72 563. I 

74 423.8 
76 284.4 
78 145. I 

83 727.0 
85 587.7 
87 448.3 
89 309.0 
91' 169.7 

93 030.3 
94 891.0 
96 751.7 
98 612.3 

100 473.0 
102 333.7 
1 0 4  194.4 
106 055. I 
107 915.8 
1 0 9  776.5 
111 637. I 

E%:: 

Latitude 76°-Co.ordinates of curvature. 

Mtt0-s. 

450.3 
900.6 

I 50 8 

2 251.4 

3 152.0 
3 602.3 
4 052.6 

4 502.8 
6 754.3 
9 005.7 

I 1  257. I 
13 508.4 
15 759- 7 
I 8 O I I . O '  
20 262.3 
22 513.5 
24 764.7 

27 015.8 

33 768.9 

I &I: I 

2 701.7 

29 266. g 
31 517.9 

36 019.8 
38 270.6 
40 521.3 
42 772.0 
45 022. 6 
47 273. I 

49 523.5 
5' 773.8 
54 024 
81 or7 

107 986 
'34 924 
161 824 
188 677 
215 477 
242 214 

268 882 
295 473 
321 979 
348 393 
374 706 
400 913 
427 aoq 
452 973 
478 812 
504 5'4 

530 071 
555  476 
580 722 
605 Sol 
630 706 
655 43' 
679 967 
704 309 
728 449 
752 379 
776 ogq 

Y 

MCtCi-S. 

0. I 
0.3 
0. 6 

I. 6 
2.3 
3. I 
4. I 
5. I 

6.4 
14.3 
25.4 
39.7 
57.2 
77.8 

101.7 
128.7 
158.9 
192.2 

228.8 
268.5 
311.4 
357.4 
406.7 
459. I 
514.7 
573.5 
635.4 
700.5 
768.8 
840.3 
915 

2 058 
3 659 

XI 196 
14 619 
18 494 

22 822 
27 601 
32 829 
38 505 
46 628 
5' 196 
58 207 
65 658 
73 547 
81 874 

90 635 
99 827 
19 448 
119 495 
'29 965 
140 856 
152 163 
16 885 

I.  0 

5 2: 

it! ;:: 
201 498 -- 
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I 1,atitude 7 7 O  to 78O-Arcs of the parallel in meters. 

Lat. 

O I  

77 * 
I 
2 

3 
4 

77 02 

7 

9 

77 IC 

13 
14  

77 IS 
IC 
17 
I8 
1s 

77 u: 

23 
24 

n 

I 1  
1 2  

21 
2 2  

77 ;$ 
27 
28 
2s 

77 3c 
31 
32 
33 
34 

77 35 
36 
37 
38 
35 

77 4c 
41 
42 
43 
44 

77 45 
46 
47 
48 
49 

77 5c 
51 
5 2  
53 
54 

77 55 
56 

. 57 
58 

77 
L--- 

6.98 
.97 
* 96 
* 95 
* 94 

6.94 
.93 
.g2 
.9' 
e 9 0  

6.89 
.88 
* 87 
.86 
.85 

6.85 
.84 
* 83 
.82 
. 8 I  

6.80 
79 

.78 
* 77 
* 77 

6.76 
.75 
* 74 
* 73 
* 72 

6.71 
. 7 1  
70 

:2 
6.67 
.66 
.65 
* 64 
.64 

6.63 
.62 
.6r 
.60 
.59 

6. 58 
* 57 
.56 
.56 
* 5 5  

6.54 
53 

* 5 2  
5' 
50 

6.49 
* 49 
.48 
47 

.46 
6.45 

13.96 
.94 
92 
-90 
* 89 

'3.87 
* 85 
.83 
.82 
.80 

13.78 
76 

.75 
73 

f 71 
13.69 

.68 

.66 

.64 

.62 

13.61 
* 59 
57 
55 

.53 
13.52 

50 
.48 
.46 
-45 

13.43 
* 41 
39 
38 

* 36 
13.34 

.32 

.3I  
* 29 
27 

13.25 
.24 
. 2 2  
. 2 0  
. I 8  

13.16 
* 15 
* I3  

.og 

.06 
* 04 

3.01 
12.99 

97 
* 95 
-94 
92 

12. 90 

. I 1  

'3.08 

. 0 2  

8/' 

- 

20.94 
.9' 
.86 
.88 
* 83 

2 0 . 8 0  

.78 
* 75 
' 72 
. 7 0  

20.67 
.64 . 62 
.59 
f 57 

20.54 
.51 
f 49 
,46 
.43 

20.41 

.. 36 
.33 
.30 

2 0 . 2 8  

* 25 

* 17 

20.14 

.og 

.di 

. w  

* 38 

. 2 2  

. 2 0  

..I2 

20.01 
'9.98 

.96 
* 93 
.9 '  

19.88 
f 85 
* 83 
.80 
* 77 

19-75 
72 

* 69 
.66 
64 

19.61 
.59 
* 56 
* 53 
* 5 1  

19.48 
* 46 
43 

* 40 
a38 

19.35 

- 4/' 

27.9' 
.88 
84 

. 8 I  
* 77 

27.74 
* 70 
* 67 
* 63 
.60 

27.56 
.53 
49 

.46 

.42 
27.39 

* 35 
f 32 
.28 

25 

27.21 
. I 7  
. I 4  
. I O  
.07 

27.03 
7. 00 
6.96 

* 96 
* 89 

26.86 
.82 
* 79 
* 75 
.72 

26.68 
.65 
.6r 
58 

.54 

26.51 
* 47 
.43 
40 

' 36 
XI. 3 j  

* 29 
.26 

. I 9  

26. 15 

.08 
' 05 

6.01 

25.98 
* 94 
a91 
' 87 
.s4 

25.80 

. 2 2  

. I2 

6// 

34.89 

* 76 
* 72 

34.67 

* 54 
5 0  

34.45 
41 

* 36 
* 32 
.28 

34.23 
I9 
14 

.06 

34.01 
3.97 

.92 

.88 
* 84 

33.79 
* 75 
* 70 

. .66 
.62 

33.57 
* 53 - 48 
a 4 4  
* 40 

33.35 

:% 

3 . S  

. IO 

: 1: 
.22  . I8 

33. I3 
.og 
* 04 

3-00 
2.95 

32.91 
* 87 
.82 
* 78 
* 73 

32.69 
* 65 
.60 
-56 
-51 

32.47 

.34 
29 

32.25 

*4tl  e3 

6// 

41.87 
.82 
77 

.66 
41.61 

55 
.so - a45 
.40 

41.34 
* 29 
* 24 . I 8  
* 13 

41.08 
1.03 
0.97 

.92 
* 87 

40.82 
* 76 
e 7 1  
.66 
.60 

40.55 
* 50 
* 45 
.39 
* 34 

40.29 
23 . I8 

3 
40.02 
39.97 

a92 
.86 
.81  

39.76 
7' 

* 65 
.60 
f 55  

39.49 
e 4 4  
39 

: 3: 
39.23 

. I 8  
* I 2  
* 07 

9.02 

* 91 
.86 
.8I  
75 

38.70 

38.96 

- 

.2" 
- 
48.85 

79 
* 73 
.66 
,60 

48.54 
48 

a 4 2  
* 36 
* 29 

48.23 
17 

8.05 
7.99 

47.93 
.86 
.80 

. I1 

:& 
47.62 

* 56 
.so 

. .43 
f 37 

47.31 
. 2 5  

. 19 

.06 

47.00 
6.94 

-88  
.82 
75 

46.69 
.. 63 
.57 
. S I  
.45 

46.38 

. I2 

32 
.26 

46.07 
6.01 
5.95 

f 89 
* 83 

45.77 
71 

* 64 
* 58 
* 52 

45.46 
a 4 0  
34 
27 

45.15 

. 2 0  

* 14 

.21 

- 
8" 

- 

55.83 
76 

a 6 9  

.62 

. 5 5  
55.48 

40 
.34 
.26 
* '9 

55.12 
5 .  0s 
4.98 

.91 
* 84 

54.77 
* 70 
.63 
56 

* 49 

54.42 
35 

.28 

* 14 
54.07 
4.00 
3.93 
.86 
* 79 

53.72 
* 65 

58 
.so  
f 43 

53.36 
* 29 

* 1s 
. 0 8  

53.01 
2.94 
.87 
.& - 73 

52.66 
59 

* 52 
* 45 
38 

52.31 
e 2 4  

I7  
* 09 

' .21  

. 2 2  

2.02 

51. 9 
.85 
. 8 I  
74 
67 

51.60 
- 

9" 

62.81 
.73 
.65 
.57 
-49 

62.41 
.3( 

25 
* 17 
*og 

62.01 
1.94 
.86 
.78 
* 70 

61.62 
* 54 
.46 
* 38 
* 30 

61.22 
I4 

I. 06 
0.98 

.91 
60.83 

* 75 
* 67 
* 59 
* 5 1  

60.43 
f 35 

27 
* '9 

60.03 
59.96 

.88 

.80 
* 72 

59.64 
.56 
e 4 8  
.40 
* 32 

. I 1  

59. ;: 
.08 

9.00 
8. 92 

58.84 
* 76 
.68 
.60 
.53 

58.45 
37 

* 29 

* 13 
.21 

58.05 
-- 

4'8.7 
8.2 
7 . 7  
7. I 
6.6 

416. I 
5 . 5  
5 . 0  
4.5 
4.0 

413.4 
2.9 
2.4 
1.8 
1.3 

410.8 
IO. 3 
og. 7 
9.2 
8.7 

408.2 
7.6 
7.1 
6.6 
6.0 

405.5 
5.0 
4.5 
3.9 
3.4 

402.9 

2* I. tl 
A: il 

400.2 
399.7 

9. 2 
8.6 
8. I 

397.6 
7.1 
6.5 
6. o 
5 . 5  

394.9 
4.4 
3.9 
3.4 
2.8 

392.3 
I. 8 

0.7  
90.2 

9. 1 
8.6 
8. I 
7.4 

I. 2 

389.6 

387..0 

837.4 
6.4 
5.3 
4.3 
3.2 

832. I 

30. o 
29. o 
7.9 

826. g 
5.8 
4.8 
3.7 
2.6 

821.6 
20.5 
19.5 
8.4 
7.4 

816.3 
5.2 
4.2 
3. I 

811.0 

I. I 

2. I 

IO. 0 
08. g 
7.9 
6.8 

805.7 
4. 7 
3.6 
2.6 
1 .5  

8oo. 5 
799.4 

8.3 
7.3 
6.2 

795.2 
4. 1 
3 .0  

90.9 
789.9 

8.8 
7. 8 
6.7 
5.6 

784.6 
3.5 
2.5 
1.4 

. 80.4 
779.3 

8.2 
. 7.2 

6. I 
5. I 

774.0 

2 . 0  

1256. I 
4.5 
3.0 

51.4 
49.8 

I 248.2 
6.6 
5.0 
3.5 
1.9 

1240.3 
38.7 

7. 1 
5 . 5  
4.0 

1232.4 
30.8 
29.2 
7.6 
6.0 

1224.5 
2.9 

21.3 
19.7 
8. I 

1216.5 
5.0 
3.4 
I. 8 

1208.6 
7. c 
5.4 
3.9 
2.3 

1200.7 
199. I 

7. 5 
5 . 5  
4.3 

I 192. E 
91.2 

8. C 

IO. 2 

89. t 

6.4 

3.2 
I. t 

8 0 . 1  
78.5 

I 176. s 
5 . 2  
3.7 

70.5 
I 168. s 

7.4 
5.  E 
4. z 
2. c 

I 161. c 

, I 184. 

2. I 

41 

1674.8 
2.7 

70.6 
a 68.5 

6.4 
1664.3 

60. I 
58. o 
5 . 8  

1653.7 
51.6 
49.5 
7.4 
5.3 

1643.2 
41. I 
38.9 
6.8 
4.7 

1632.6 
30.5 
28.4 
6.3 
4. 2 

1622. I 
19.9 
7.8 
5 . 7  
3.6 

1611.5 
og. 4 

7.3 
5 .  I 
3.0 

1600. g 
598.8 

6.7 
4.6 
2.5 

1590.3 
88.2 
6. I 
4.0 

2.2 

81. g 
1579.8 

7.6 
5 . 5  
3.4 

71.3 

7. I 
4.9 
2.8 

60.7 
1558.6 

6.5 
4.4 

50. I 

1569.2 

2.2 

1548.0 

2093.5 
90.9 
88.3 

5 . 6  
3. c 

2080.4 
77.7 
5.1 

72.4 
69. E 

2067. a 
4.5 

61. s 
59.2 
6. t 

51.2 
48.5 
6. c 
3.4 

2040. t 
38. 1 

5 .  f 
2. t 

30.2 
2027. t 

4.5 

19. t 
7. c 

2014.1 
11.; 

og. 1 
6.1 
3. 

2054. C 

22. 

2001.1 
1998.1 

5 .  < 
3. : 
90. t 

1987.5 
5 .  : 
2. t 
80. ( 
77. : 

1974. : 
72. 1 
69.1 
6.1 
4. 1 

1961.! 

6. : 
3. ! 

50. ! 

5. ' 
3. ( 

40. : 
37. : 

,1935. 1 

58.1 

1948. : 

- 
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Lat . 

o /  

77 00 
1 
2 
3 
4 

77 05 
6 
7 

' 8  
9 

77 IO 

13 
14 

11 
I2 

77 :5 
'7 
18 
'9 

77 20 

23 
24 

77 25 
26 
27 
28 
29 

77 30 
31 
32 
33 
34 

77 35 
36 
37 
38 
39 

77 40 
4' 
42 
43 
44 

77 45 
46 
47 
48 
49 

5 1  
52 
53 
54 

77 55  
56 
57 
58 
59 

77 60 

21 
22 

77 '50 

Jalue of I / /  

Mrlrrs. 
31.012 

2 
2 
2 
2 

31.012 
2 
2 
2 
2 

31. 012 
2 

2 
2 

9 

31.012 
2 
2 
2 
2 

31.012 
2 
2 
2 

3 

3 
3 
3 
3 

31.013 
3 
3 
3 
3 

31.013 
3 
3 
3 
3 

31.013 

31.013 
3 
3 
3 
3 

31.013 
3 
3 
3 
3 

31.014 
4 
4 
4 
4 

31.014 
4 
4 
4 
4 

31.014 - 

Latitude 7 7 O  to f8°-Meridional arcs. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

2 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

32 
7 
8 
9 

40 
I 
2 
S 
4 

45 
6 

& 
9 

50 
I 
2 
3 
4 

3 
7 
8 
9 
60 

Mrlcr. 

31.01 
62.03 
93. oq 

124.05 

155.06 
I 86.08 
217.09 
248. IO 
279.11 

310.13 
341- 14 
372. ' 5  
403.17 
434.18 
465. '9 

558.23 
589.24 

496.20 
527.22 

620.25 

682.28 
713.29 
744.31 
775.32 

33 
837.34 
868.36 
899.37 

930.38 
961.40 
992.41 

I 023.42 
I 054.43 
I 085. 45 
I 116.46 
I 147.47 
I 178.48 
I 209.50 

I 240.51 
I 271.52 
I 302.54 
1 333.55 
I 364.56 
I 395.57 
1 426.59 
I 457.60 
I 488.61 

651.27 

1519.62 

I550.64 
I 581.65 
I 612.66 
I 643.68 
I 674.69 
I 705.70 
1 736.71 
1767.73 
1 798.74 
I 829.75 
I 860.76 

Mths.  
1860.69 - 70 - 70 

* 70 
70  

1860.71 
* 71 
* 71 
* 71 
* 7' 

1860.72 
72 

* 72 - 72 
73 

1860.73 
.73 . 
.73 
74 

* 74 

1860.74 
* 74 
* 75 
* 75 
75 

1860.75 
a76 
* 76 
76 - 76 

1860.76 
* 77 
* 77 
* 77 
* 77 

1860.78 
-78 
78 

* 78 
* 79 

1860.79 
* 79 
79 

* 79 
.80 

1860.80 
.& 
.& 
. S I  
. S I  

1860.81 
. 8 1  
.82 
.82 
.82 

1860.82 
.82 
.83 
.83 
* 83 

1860.83 

sums of minutes for middlc 
lati tude. 

I 

I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

2 0  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 

35 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 

5 
9 

50 

3 
4 

I 
2 

7 
8 
9 

60 

Mefers. 

1860.7 
3 721.4 
5 582. I 
7 442.8 
9 303.5 

I I  164.2 
'3 024.9 
14 885.6 
16 746.3 

18 607. I 
'20 467.8 
22 328.5 
24 189.2 
26 049.9 
27 910.7 
29 771.4 
31 632. I 
33 492.9 
35 353.6 

37 214.3 
39 075. I 
40 935.8 
42 796.6 
4 4  657.3 
46 518. I 
48 318.8 
50 239.6 
52 100.3 
53 961. I 

55 821.9 
57 682.6 
59 543.4 

63 265. o 
65 125.7 . 
66 986.5 
68 847.3 
70 708. I 
72 568.9 

74 429.6 
76 290.4 
78 1 5 1 . 2  
80 012.0 
81 872.8 
83 733.6 
85 594.4 
87 455- 2 

93 037.6 
94 898.5 
96 759.3 
98 620. I 

100 480. g 
102 341.7 
104 202.5 
106 063.4 
107 924.2 
1% 785. 0 
1x1 645.9 

61 404.2 

89 316. o 
91 176.8 

Latitude 77°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

' 5  

I 25 
30 
35 
40 
45 

I 50 
55  

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

IO 00' 
I 1  00 
I 2  00 

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

13 00 
14 00 
15 00 
16 00 
17 00 
18 oc 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

MdWS. 

418.7 
837.4 

I 256. I 
1674.8 
2 093.5 
2 512.3 
2 931.0 
3 349.7 
3 768.4 

4 187. I 
6 280.6 

IO 467.6 
12 561. I 

16 748. o 
, 18841.4 

23 028. I 

25 121.4 
27 214.6 
29 307.7 
31 400.8 
33 493.9 
35 586.9 
37 679.8 
39 772.6 
41 865.3 
43 958.0 

46 050.6 
48 143.0 
50 235 
75 335 

100 413 
125 462 
150 474 
175 443 
200 361 
225 221 

250 016 
274 739 
299 383 
323 939 
348 403 
372 765 
397 0x9 
421 I59 

8 374. I 

14 654.6 

20 934.8 

2; 3: 
492 820 
5x6 431 
539 892 
563 198 
586 341 
609 3x4 

654 725 
677 I49 
699 378 

632 1 x 1  

721 405 

Y 

MCtWS. 

. 0. I 
0. 2 

0.5 
0.9 
1.5  

2.9 
3.8 
4.8 

5.9 
13.4 
23.7 
37. I 
53.4 
72.7 
94.9 

148.3 
'79.5 

213.6 
250.7 
290.7 
333.8 
379.7 
428.7 
480.6 
535.5 
593.3 
654. I 

717.9 
784.7 

2. I 

120.2 

' 854 
I 922 
3 417 
5 337 
7 684 

10 455 
13 650 
17 269 

21 310 
25 772 
30 654 
35 954 
41 671 
47 804 

68 673 
76 447 

93 208 

54 349 
61 306 

&+ 626 

I02 190 

121 345 
131 512 
142 068 

164 335 
176 040 

I 1 1  570 

153 010 

188 121 
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- 
Lat. 

o /  

78 a 
! 

4 

1 

78 0; 

7 
f 
s 

7s IC 
I 1  
I2 
13 
14 

78 ;i 
'7 
I8 
19 

78 20 

. 23 

21 
22 

24 

78 2'6 
27 
28 
29 

78 30 
3' 
32 
33 
34 

78 35 
36 
37 
38 
39 

78 40 
41 
42 
43 
44 

78 45 
46 
47 
48 
49 

78 50 
5' 
52 

.53  
54 

78 55 
56 :a 

78 2 
- 

1" 

- 

6.45 
.44 
e43 
.42 
f 41 

6.41 
40 

-. 39 
38 

* 37 

6.36 
35 

.34 
* 34 
.33 

6.32 
31 

* 30 
* 29 
.28 

6.27 
.26 
.26 
* 25 
* 24 

6.23 
- 2 2  
.21 
. 2 0  

* 19 

6. 19 . 18 
* 17 . 16 

1.5 

6. 14 
* '3 
. 1 2  . I 1  . I 1  

6. IO 
.og 
.08 
. 0 7  
-06 

6. 05 
* 04 
-03 
* 03 

6.01 
6.00 
5.99 
.98 
-97 

5.96 
96 
95 
94 

* 93 
5.9' 

.02  

- 

- 

a'/ 
- 
12. go 

.88 

.86 

.85 
* 83 

12.81 
79 

a78 
* 76 
* 74 

12.72 
71 

.69 
* 67 
65 

12.64 
.62 
.60 
.58 
56 

12.55 
* 53 

5 1  
49 - 48 

12.46 
.44 
42 

.41 
39 

12.37 
* 35 
33 

* 32 
30 

12.2s 
.26 
.25 
* 23 
.21  

12.19 
. I 7  . 16 
* 14 . I 2  

12. IO 
.og 
* 07 
05 
' 03 

t2 .02 
2.00 
I. 98 
.96 
.95 

(1.93 
* 91 
* 89 
* 87 
.86 

rr.84 
- 

8// 

- 

19.35 
* 32 
* 3c 
* 27 
- 2 4  

19.22 
19 

* 17 
14 . I 1  

19. og 
. 0 6  
03 

9.01 
8.98 

18.95 
.93 
* 90 
* 87 
* 85 

18.82 
' 79 
* 77 
74 

* 71 
18.69 

.66 
64 

.61 
f 58 

t8.56 
* 53 
* 50 
.48 
* 45 

tS. 42 
40 

* 37 
34 

.3* 

IS. 29 
.26 
* 24 

. 18 
18. 16 

* 13 . IO 
.08 
.os 

IS. 02 
8.00 
7.97 

94 
* 92 

7.89 
.86 
* 84 
- 8 1  
* 79 

7.76 

.21  

- 

P I /  

25.80 
.77 
* 73 
.69 
.66 

25.62 
* 59 
. 5 5  
52 

.48 

25.45 
* 41 
.38 
* 34 
.3 '  

25.27 
.23 

. 16 
* '3 

25.09 
.06 

5.02 
4.99 

* 95 
24.92 

.88 

.81 

. 2 0  

.85 

78 

24.74 
* 71 
* 67 
* 63 
.Go 

24.56 
.53  
* 49 
46 

.42 

24.39 
.35 

* 25 
24.21 

* 17 
' 14 

eo7 

24.03 
4-00 
3.96 
.93 
89 

23.86 
.82 
* 78 
75 

.71 
23.68 

: :: 

. IO 

Latitude 78O to 79O-Arcs oi the parnllel in meters. 
- 

St' 

- 

32. z5 

. 16 

07 
32.03 

1.99 
.94 
-90  
* 85 

31.81 
* 77 
* 72 
.68 
.63 

31.59 
* 54 - 50 
* 46 
* 4x 

31.37 
32 

.28 
. .24 

* 19 
31.15 

.06 

0.97 

. 2 I  

. I 2  

. IO 
I .  0 1  

30. g 
4.84 

79 
75 

30.71 
.66 
.62 
* 57 
.53 

30.48 
a 4 4  
39 
35 

* 31 
30.26 

* 17 
. 2 2  

: 3 
30.04 
30.00 
29.95 

* 91 
.86 

29.82 
* 78 
* 73 
* 69 
64 

29.60 - 

6" 

38.70 
65 

* 59 
* 54 
* 49 

38.44 
* 38 
.33 
.28 
. 2 2  

38.17 
. I 2  
.06 

8.01 
7.96 

37.91 
* 85 
.80 
75 

* 69 

37.64 
* 59 
53 

.48 
43 

37.38 
* 32 
* 27 

-16 

37.11 
.06 

7.00 
6- 95 

. .90 
36.85 

79 
.74 
* 69 
63 

36.58 
.53 
-47 
.42 
* 37 

36.31 
.26 

.16 

.22  

.21 

.IO 

36. 0s 
6.00 
5.94 

* 89 
* 84 

35.78 
* 73 
.68 
.62 
-57 

35.52 

1 I /  

- 

45. '5 
.og 
5.03 
4.96 
.ga 

44.84 
* 78 
. 7 2  
* 65 
* 59 

44.53 
.47 
* 41 
e 3 4  
.28 

44- 22 . 16 

4.04 
3.97 

43.91 
* 85 
.79 
73 

.67 
43.60 

* 54 
* 48 
* 42 
* 36 

. IO 

43.30 
* 23 
. I 7  

3.05 
42.99 

.93 

.86 

.& 
* 74 

42.68 
.62 
' 56 
.49 
* 43 

42.37 
' 31 
* 24 
. 1 8  

42.06 

I *  93 
e87 
.81 

41.75 
.69 
.62 
a56 
* 50 

41.44 

.I1 

. I2 

2.00 

- 

W /  

5 1 . 6 0  

53 
-46 
* 39 
* 32 

51. 21 
.18 

1.03 
0.96 

.82 

. IS  

.68 

.61 

50.54 
.47 
: 40 
* 33 
.26 

50.19 

50.05 
49.98 

*go 
49.83 

* 76 
* 69 
.62 
* 55 

49.48 

. I 1  

50.89 

. I2 

* 41 
.34 

27 

49.13 
9.06 
8.98 

* 91 
.84 

48.77 
70 

* 63 
.56 
* 49 

48.42 
* 35 
.28 

* 14 

48.06 
7: 99 

. 2 0  

.21  

: i; 
. 7  

47.71 
64 

* 57 
* 50 - 43 

47.36 

- 
9" 

- 
5b. 05 
7.9i 

* 8: 
.81 - 7: 

57.65 
a 5 1  

* 5c 
* 41 
34 

57.2t . I E  

7.02 
6.94 

56.86 
78 

* 7= 
.62 
* 54 

56.46 
38 

.3a 

* 14 
56.06 
5.98 

* 91 
* 83 
* 75 

55.67 
59 

.SI 
* 43 
* 35 

55.27 
. I9  

5.03 
4.95 

54.87 
79 

* 7' 
.63 
a 5 5  

54.47 
39 
31 

* 23 - 15 

54.07 
3.99 

* 91 
* 83 
75 

. IC 

. 2 2  

. I 1  

53: 

* 52 
-44 
36 

53.28 

1' 

387.0 
6.5 
5.9 
5.4 
4.9 

384.4 
3.8 

2. 3. il 
2.2 

381.7 
I. 2 
0.6 
80. I 
19.6 

379. I 
8.5 
8. o 
7.5 
6 .9  

376.4 
5.9 

4.3 

3. 
2. 7 
2.2 

* 1.6 

371- I 
0.6 

70. o 
6 9  5 
9.0 

368.5 
7.9 
7.4 
6.9 
6 .3  

365.8 
5.3 
4.7 
4.2 
3.7 

363. I 
2.6 
2. I 
I. 6 
I. 0 

4. 5. 8 
373. ; 

3:: : 
. 8.9 

5 a4 

8.4 
357.8 

7.3 
6.8 
6.2 
5.7 

355.2 

774.0 
2.9 
1.9 

70.8 
69.8 

768.7 
7.6 
6.6 
5 . 5  
4.5 

763.4 
2.4 
1.3 

60.2 
59.2 

758. I 
7. I 
6. o 
4.9 
3.9 

752.8 
I. 8 

50.7 
49.6 
8.6 

747.5 
6.5 
5.4 
4.3 
3.3 

742.2 

40. I 
39.0 
8.0 

736.9 
5.8  
4.8 
3.7 
2.7 

731.6 
30.5 
29.5 
8.4 
7.3 

726.3 
5 . 2  
4.2 
3. I 

721.0 
19.9 
8.9 
7.8 
6.7 

715.7 
4.6 
3.5 
2.5 
1.4 

710.4 

1. I 

2.0 

1161.0 
59.4 
7.8 
6.2 
4.7 

51.5 
49.9 
8.3 
6.7 

1145. I 
3.5 
1.9 

40.4 
38.8 

5.6 
4.0 
2.4 

30.8 

I 129.2 
7.6 
6. o 
4.4 
2.9 

1121.3 
19.7 
8. I 

4.9 

1113.3 
1.7 

08.5 

1153. I 

1137.2 

6.5 

IO. I 

6.9 
1105.4 

3.8 
2.2 

100.6 
099.0 

'097.4 
5.8 
4 . 2  . 2.6 

91.0 
1089.4 

7.8 
6.2 
4.7 
3. I 

1081.5 
79.9 
8.3 
6.7 
5. I 

10739 5 
1.9 

70.3 
68.7 

106;: ; 

4' 

1548. o 
5.9 
3.8 

41.7 
39.5 

1537-4 
5.3 
3.2 

31. I 
28.9 

1526.8 
4.7 
2.6 

20. 5 
18.3 

1516.2 
.4. I 

og. 9 
7.7 

1505.6 
3.5 

501.4 
499.3 

7. I 

1495.0 
2.9 

12.0 

E: ; 
6.5 

14%. 4 
2.3 

80.2 
78. o 
5.9 

1473.8 

$: 6 

5:: E 

7.4 
5.3 

1463.2 
61. I 

4.7 
1452.6 

50.4 

6.2 
4. I 

1442.0 
39.8 

7.7 
5.6 
3- 5 

1431.3 
29.2 
7. I 
5.0 
2.8 

1420.7 

48.3 

~ 

6' 

'935.0 
32.4 
29. 7 

7. I 
4.4 

1921.8 
19. I 
6.5 
3.8 

1908.5 
5.9 
3- 2 

900.6 
897.9 

1895.3 
2.6 

go. 0 

87.3 
4.7 

1882. o 
79.4 
6.7 
4. I 

71.4 
1868.8 

6. I 
3.5 

60.8 
58.2 

1855.5 
2. 9 

50. 2 
47.6 
4.9 

1842.3 
39.6 
6.9 
4.3 

31.6 

1829. o 
6.3 
3- 7 

21.0 
18.4 

1815.7 
3. I 

IO. 4 
07.8 

5. I 

1802.4 
799.8 

7. 1 
4.5 

91.8 
1789.2 

6.5 
3.9 

81.2 
78.5 

1775 9 

XI. 2 

-.L " 
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Lnt. 

o /  

78 00 
I 
2 

3 
4 

78 02 

7 
8 
9 

7s IO 
I 1  
I2 
'3 
14 

16 
17 
18 
19 

78 15 

78 20 
21 
22 

23 
24 

26 
27 
28 
29 

78 25 

78 30 
31 
32 
33 
34 

78 35 
36 
37 
38 
39 

78 40 
41 
42 
43 
44 

78 45 
46 
47 
48 
49 

78 50 
, 5 1  

52  
53 
54 

78 55 
56 

;1 
78 2 

Qalue of 11' 

Afifcrs. 
31.014 

4 
4 
4 
4 

31.014 
4 
4 
4 
4 

31.014 
4 
4 
4 
4 

' 4  
5 
5 
5 

31,015 
5 
5 
5 
5 

31.015 
. 5  

5 
5 
5 

31.015 
5 
5 
5 
5 

5 
5 
5 
5 

31.015 
5 
5 
5 
5 

31.016 
6 
6 
6 
6 

31.016 
G 
6 
6 
6 

31. OIG 
6 
6 
6 
6 

31.016 

31.014 

31.015 

Latitude 78O to 7gO-Meridional arcs. 

Sums of seconds for middb 
lntitude. 

/ I  

I 
2 
3 
4 
5 

' 6  
7 
8 
9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

22 
7 
8 
9 

30 
I 
2 
3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 

i 
9 

50 

3 
4 

I 
2 

52 

7 
8 
9 

60 
- 

Meters. 

31.01 
62.03 
93.04 

124.06 

I55.07 - 186.09 
217. IO 
248.12 
279.13 

310.15 

403.19 
434.21 
465.22 
496.24 
527.25 
558.27 
589.28 

341.16 
372. I 8  

620.30 
65x. 31 
682.33 

744.3 
775. 37 
M. 39 
837.40 
868.42 
899.43 

930.45 
961.46 
992.48 

I 023.49 
I 054.51 
I 085.52 
I 116.54 
1147.55 
I 178.57 
1209.58 

1240.60 
I 271.61 
I 302.63 
1333.64 
I 364.66 
I 395.67 
I 426.69 
I 45 * t o  
I 488.72 
I 519.73 

I 550.75 
I 581.76 
I 612.78 

I 674. I 

1736.84 
I 767.85 
1 798.87 
I 829.88 
1 8 6 0 . p  

713.3% 

1643.19 

1705.82 

Value of 11 

AZeters. 
I 860.43 

84 
* 84 
.s4 
9 84 

1860.84 
85 
85 

* 85 
* 85 

1860.86 
.86 
.86 
.86 
.86 

1860.87 
.a7 - 87 
* 87 
.88 

1860.88 . a8 
.88 
.88 - 89 

1860.89 
* 89 
* 89 
e 9 0  
*90 

1860. 90 
*90 
*90 
91 

.91 
1860.91 

* 91 
* 91 
* 92 
92 

1860.92 
92 

.'93 
* 93 
* 93 

1860.93 
' 93 
-94 
.94 
* 94 

1860. gd# 
.94 
* 95 
e95 
* 95 

1860.95 - 95 
* 96 
* 96 
.96 

1860.96 

;urns of minutes for middle 
latitude.. 

I 

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

15. 
. 6  

7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 

z 
9 

50 

3 
4 

I 
2 

2 
7 
8 
9 

60 

Mefers. 

I 860.8 
3 72'. 7 
5 582.5 
7 y 3 . 4  
9 304.2 

I I  165.0 

14 886.7 
16 747.6 

18 (508.4 
20 469.3 

' 13 025.9 

22 330.2 
24 191.0 
26 051.9 
27 912.8 
29 773.6 
31 634.5 
33 495- 4 
35 356.2 

37 217. I 
39 078.0 

42 799. 

46 521.5 
48 382.4 
50 243.3 
52 10q. 2 

53 965. I 

55  826. o 

59 547. 
61 408.7 
63 269.6 
65 130.5 
66 991.4 
68 852.4 
70 713.3 
72 574.2 

40 938. g 
. 44660.6 

57 686. it 

;: g2: : g 157.0 

81 :$: 8 
83 739.7 
85 fho. 7 
87 461.6 . 
89 322.6 
91 183.5 

93044.4 . 
94 905.4 
96 766.3 
98 627.2 

I 0 0  488.2 
I02 349. I 
104 210. I 
106 071. I 
107 931. o 
log 793.0 
I I I  653.9 

Lntitude 78°-Co-ordinntes of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" ;  
7 
8 
9 

0 I O  
15 

25 
30 

0 35 
40 
45 
50 
55 

0 5  

IS 

I .  25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

20 

I 0 0  

IO 

20 

2 0 0  

10 00 
X I  00 
I 2  00 
13 00 
14 00 
15 00 
16 00 

:5 z 
19 00 

20 00 
21 00 
22 00 
23 00 
24 00 

:8 2 
3 2 
29 00 
30 00 

X 

Mefers. 

387.0 
774.0 

I 161.0 
1548.0 

1 935.0 
2 322. o 
2 709.0 

v34 3.0 

3 870. o 
5 805.0 
7 740.0 
9 675.0 

I I 610.0 

13544.9 
'5 479.8 
17 414.7 
19 349.5 
21 284.3 

23 219. I 

2708 .4  
29 023. o 
30 957.6 
32 892. I 

36 760. 
38 695. I 
40 629.3 

42 563.4 
44 497.4 
46 431 
69 630 
92 809 

115 960 
139 078 

3 3 6 . 0  

25 158.8 

34 826.2 

;? 3: 
2d I 6 0  

231 076 
253 923 
276 697 
299 390 
321 996 
344 509 
366 920 
389 225 
411 416 
433 488 

455 433 
477 245 
498 918 
520 446 

563 0 4 1  
5 s 4  og5 

541 822 

2 8596 
646 212 
666 549 

Y 

Meters. 

0. I 
0.2 

0.5  
0.9 
1.4 

2.7 
3.5 
4.5 

5 . 5  
12.4 

* 34.4 
49.6 
67.4 
88. I 

111.5 

137.6 
166.5 

198.2 
232.6 
269.8 
309.7 
352.4 
397.8 
445.9 
496.9 

2.0 

22.0 

2%: 2 

I E 
666, a 
728. I 

3 170 

4 952 
7 129 
9 701 

12 665 
16 023 

19 773 
913 

2 442 

34'2: 
44 353 
5 0  426 
56 881 
63 715 
70 927 
78 515 
86 477 
94809 

103 511 
112 579 

la2 OIO 
131 802 
141 952 
152 457 
163 314 
174 520 

18766No L 2 9  
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. 

Lat. 

0 '  

79 y 

7! 02 

z 

2 

3 
4 

'I 

79 10 

I3 
I4 

79 15 
16 
(7 
18 
19 

79 2c 

23 
24 

79 25 
26 
27 

I 1  
12 

21 
22 

1" 

79 30 
' 31 

32 
33 
34 

79 35 
36 
37 
38 
39 

'9 40 
41 
42 
0 
44 

79 45 
46 

2 

5.92 
-91 
.90 
.89 
.88 

5.88 
.87 
.86 
* 85 
.84 

5-83 
.82 
.81 
.& 
.& 
5.79 
.78 
77 

* 76 
75 

5.74 
* 73 
* 72 
-72 
* 71 
5.70 
.69 
.68 
.67 
.66 

5.65 
.&1 
64 

* 63 
.62 
5.61 
.60 
* 59 - 58 
* 57 

5.57 
.56 
* 55  
* 54 
.53 
5.52 

* 51 
* 50 
49 
49 

5.48 

.46 
e47 

4s 
e 4 4  
5.43 

* 42 
* 41 
.41 
-40 
5.39 

79 55 
56 
57 
58 
59 

79 60 

11.84 
.82 
.& 
79 

* 77 
II:75 
.73 
.72 
* 70 
.68 

11.66 
.4 
* 63 
.61 
* 59 

11-57 
* 56 
* 54 
* 52 
* 5 0  

11.48' 
-47 
* 45 
43 

* 41 
11.40 

* 38 
* 36 - 34 
' 33 

11.31 
29 

* 07 . :25 
e 2 4  

11.22 
.20 . I8 - 17 
15 

11.13 

*og 
.08 
.06 

11.04 

. I 1  

.02 
1.00 

0.99 
* 97 

10.95 
* 93 
* 92 
e 9 0  
.88 

IO. 86 
* 85 
* 83 . SI 
79 

IO. 77 

8" 

- 

17.76 - 73 
* 7' 
.68 
* 65 

17: 

-57 
. 5 5  
e 5 2  

17.49 
* 47 
a 4 4  
41 

* 39 

33 
-3' 
.28 
* 25 

17.23 

17 
* 1s 

'7. og 
07 
-04 
7.01 

16.96 
-93 
-91 
.88 
.85 

16.83 
.& 
.I8 
* 75 
-72 

16.70 
* 67 
* 64 
-62 
* 59 

16.56 
* 54 

.46 

16.43 
* 40 - 38 
* 35 
* 32 

16.30 
* 27 
-24 

* 19 
16.16 

'7.36 

.20 

. I2 

6.99 

:E 

.21 

4" 

23.68 
64 
.61 
.57 
54 

23.50 
* 47 
* 43 
* 39 
.36 

23.32 
29 
.25 

.IS 
23. 1s . I 1  

.08 
' .04 
3.01 

22.97 - 93 
-90 
.86 
* 83 

22-79 
* 76 
72 
-69 
65 

22.61 
.58 
54 

.SI 
-47 

22.44 
* 40 
-37 
* 33 - 30 

22.26 

I9 
* I5 

22.08 
-04 

a 9 4  

21.91 

.& 

.22 

.22 

. I 2  

2.02 
I. 98 

.87 
* 83 

.76 

.69 

.66 

.62 
a 5 8  

21.55 

2i. 73 

Latitude 7g0 to &O-Arcs of +e parallel in meters. 

29.60 
* 55 
51 
47 
e42 

29.38 
.33 
* 29 
.24 

29.16 . 11 
-07 

9.02 
8.98 

.20 

28.93 
e89 . 85 
.& - 76 

28.71 
a67 
.62 
-58 
* 53 

28.49 
45 
-40 - 36 
* 31 

28.27 

, ' . I8 
' .14 

-09 
28.05 
8.00 
.7.96 
-91 
e 8 7  

27.83 
.78 

65 
27.60 

56 .. 51 
* 47 
e43 

-34 
* 29 

8 .25 

27.16 

* 07 

6.9 
26.94 

' .22 

:g  

27.38 

.20 

. I2 
7. oi 

35.52 
.46 
.41 
36 
a31 

* 35.25 

* 15 
.og 
5-04 

34.99 
93 
.88 
83 
-77 

34.72 
* 67 
-61 
a56 
* 5' 

34.45 
-40 
35 

* 29 
* 24 

34. '9 
14 .os 

, 4.03 
3a.98 

33- 92 
-87 
.82 
76 

* 71 

33.66 
.6c 
e 5 5  

* 50 
e 4 4  

33.39 
34 
.28 
23 
.18 

33.12 - 07 
3.02 
2.96 
.9I 

32.86 
.80 
' 75 
.70 
64 

32.59 
-54 
* 48 

.20 

.4i -3 .  
32.32 

41.44 

' .31 
. 25  
* I9 

41. '3 
.06 

0.94 
.88 

40.82 
76 

* 69 
.63 
* 57 

40.51 
* 45 
* 38 
32 
.26 

40.20 
I4 

.07 
40.01 
39.95 
39.89 
e83 
* 76 
* 70 
64 

39.58 
.SI 
* 45 
39 
.33 

39.27 

* I4 
.08 
9.02 

* 38 

1.00 

.20 

38.96 
89 

* 83 
* 77 
* 71 

38.64 
58 
52 
.46 
39 

38.33 
27 
,21 
I4 

.08 
38.02 
7.96 

a 9 0  
* 83 
77 

37-71 - 

8" 

47.36 
.29 

* 14 
07 

47-00 
6.93 
.86 
-79 
.72 

46.65 
58 
.SI 
.43 
* 36 

46.29 

* 22 

.22 
* I5 
.08 
6.01 

45.94 
* 87 
.& 
* 73 
.66 

* S I  
*44 
-37 - 30 

45.23 
.16 
.og 
5.02 
4.94 
44.87 

.& 
* 73 
.66 
*59 

44.52 - 45 
a31 
23 

4.16 
*og 
4.02 
3.95 
.88 

43.81 
* 74 

* 53 
43.45 

* 38 
* 31 
.24 
* I 7  

43.10 

45. $3 

38. 

2 

- 

53.28 
.20 . I2 
3.04 
2.96 

52.88 
.& 
* 72 
.64 
.56 

52-48 
.40 
.32 
.24 
-16 

52.08 

I. 92 
.84 
* 76 

51.68 
.6c 
* 5 2  
.44 
* 36 

51.2s 

I. 04 
0. gE 

2.00 

,2c . I2 

50. 8a 
.& 
* 72 
64 . SE 

50.48 . '4C 
33 
.24 
.I7 

50. og 
50. oc 
49.93 

.85 
* 76 

49.69 
.61 
. 5 2  
-45 
* 37 

49.29 

* I3 
9.05 
8.97 
4.89 
.81 
* 73 
* 65 
a56 

48.49 

.21 

- 

1' 

355.2 
4.6 
4.1 
3.6 
3. 1 

352.5 

1.5 
0.9 
50.4 

349.9 
9.3 
8.8 
8.3 
7.7 

347.2 
6.7 
6. I 
5.6 
5. 1 

344.5 
4.0 
3.5 
2.9 
2.4 

341.9 
1.4 
0 .8  

2.0 

40* 39. il 
339.2 
8.7 
8.2 
7.6 
7.1 

336.6 
6. o 
5.5 
5-  0 
4.4 

333.9 
3.4 
2.8 

:: i 
331.2 
0.7 
30.2 
29.6 
9. 1 

328.6 
8. o 
7.5 
7.0 
6.4 

325.9 
5.4 
4.8 

323.2 
4* 3. i! 

710.4 
9.3 
8.2 
7.2 
6. I 

705.0 
4.0 
2.9 
1.8 

700.8 

699.7 
8.7 
7.6 
6.5 
5 . 5  

694.4 
3.3 
2.3 

90.2 

689. I 
8. o 
7.0 
5.9 
4.8 

683.8 
2.7 
I. 6 
80.6 
79.5 

678.4 
7.4 
6.3 
5 .  2 
4.2 

673.1 

71.0 
69.9 
8.9 

667.8 
6. 7 
5.7 
4.6 
3.5 

662.5 
I. 4 

60.3 
59.3 
8.2 

657.2 
6. I 
5 . 0  
3.9 
2.9 

651.8 
50.7 
49- 7 
8.6 
7.5 

. 646.5 

1.2 

2. I 

Io65. 5 
3.9 
2.3 
60.7 
59.2 

1057.6 
6. o 
4.4 
2.8 
51.2 

1049.6 
8.0 
6.4 
4.8 
3.2 

1041.6 
40. o 
38.4 
6.8 
5.2 

1033.6 

30.4 
28.8 
7. 2 

1025.6 
4.1 
2 . 5  
20. g 
19.3 

1017.7 
6. I 
4.5 
2.9 
11.3 

1009.7 
8. I 
6. 5 
4.9 
3.3 

1001.7 

998.5 
6.9 
5.3 

993.7 

90 .5  
88. g 
7. 3 

2 . 0  

IOOO. I 

2. I 

985.7 
4. I 
2.5 
80.9 
79. 3 
977.4 
6. I 
4.5 
2.9 
71.3 
969.7 

1420.7 
18.6 
6.5 
4.3 

1410. I 
08.0 

5 . 8  
3.7 

401.6 

'399.4 
7.3 
5.2 
3. I 
90.9 

I 388.8 
, 6.7 

4.6 

80.3 

1378.2 

2.2 

2.4 

6.0 
3.9 
71.8 
69. 7 

1367.5 
5.4 
3.3 
61. I 
59.0 

1356.9 
4.8 
2.6 

50.5 
48.4 

1346.2 
4. 1 
42. o 
39.9 
7.7 

1335.6 
3.5 
31.3 
29.2 
7.1 

1324.9 
2.8 
20. 7 
18.5 
6.4 

1314.3 

07.9 
5.8 

1303.6 
301.5 
299.4 
7.2 
5.1 

1293. o 

2.2 
IO. 0 

1775.9 
3.2 
70.6 
67.9 
5.3 

1762.6 
59.9 
7.3 
4.6 
52.0 

1749.3 
6.7 
4.0 
41.3 
38.7 

1736. a 
3.4 
30.7 
28. a 
5.4 

1722.7 

17.4 
4..7 

1709.4 
6. E 
4.1 

701.4 
698 E 

1696. I 
3.4 
90. E 
88. I 
5.4 

1682. E 
80. I 
77.5 
4.8 
72. a 

1669.5 
6. E 
4. i 
61.5 
58. E 

1656.2 
3.5 

50. E 
48. z 

5. 5 

1642. s 
40, z 
37.5 
4.5 
32.2 

1629.5 
6.9 
4.2 
21.5 
18. a 

1616.2 

20. I 

12. I 

-- 
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Lat. 

O I  

79 00 
I 
2 

3 
4 

79 0; 

7 

* 9  

79 10 

n 

I 1  
I 2  
I3 

' I4 
79 ;2 

I7 
I8 
I9 

79 20 

23 
24 

21 
22 

79 ;2 
27 
28 
29 

79 30 
31 
32 
33 
34 

79 35 
36 
37 
38 
39 

79 40 
41 
42 
43 
44 

79 45 
46 
47 
48 
49 

79 50 
, 51 

52 
53 
54 

79 55  
56 
57 
58 
59 

79 60 

Jalue of 

Mefers. 
31.016 

6 
6 
6 
6 

31.016 
6 .  
6 
6 
6 

31. 016 
6 
6 
6 
7 

31.017 
7 
7 
7 
7 

31.017 
7 
7 
7 
7 

31.017 
7 
7 
7 
7 

31.017 
7 
7 
7 
7 

31.017 
7 
7 
7 
7 

7 
7 

31.017 

b 
31.018 

8 
8 
8 
8 

31. 018 
8 
8 
8 
8 

31. or8 
8 
8 
8 
8 

31.018 

Latitude 7g0 to 8oo-Mendional arcs. 

Sums of seconds for middle 
lati tude. 

( I  

I 
2 

3 
4 

2 
'7 
8 
9 

I O  
I 
2 
3 
4 

I 2  
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 
I 
2 
3 
4 

52 
b 
9 

60 
- 

Meters. 

31.02 
62.03 
93.05 

124.07 
155.09 
186. IO 
217.12 
248.14 
279. I5 

310.17 
341.19 

434. zq 
465.26 
496.27 
527.29 
558.31 
589.32 

372.20 
403.22 

620.34 
651.36 
682.38 
713.39 

, 744.41 
775.43 
806.44 
837.46 
868.48 
899.49 

930.5 1 
961.53 
992.55 

I 023.56 
1 054.58 
I 085.60 
I 116.61 
I 147* 63 
I 178.65 
I 209.67 

I 240.68 
1271.70 
I 302.72 
1333.73 
1364.75 
1 395.77 
1 426.79 
I 4  7 .80  
I 4i8.82 
1519.84 

1550.85 
I 581.87 
I 612.89 
1643.90 

1705.94 
I 736.96 

. I 7 9  .99 
I 830.01 
I 861.02 

1 674.92 

I 168.97 

Value of I' 

Meters. 
1860.96 

* 97 
* 97 
.97 
* 97 

1860.97 
* 98 
.98 
.98 
.98 

1860.98 
* 99 
' 99 
99 

* 99 
1860. gg 

I. 00 
.00 
.oo 
.00 

1861.00 . 01 . 01 . 01 . 01 

1861.01 
.02 
.02 
. 02  
.02 , 

1861.02. 
.03. 
eo3 
* 03 
* 03 

1861.03 
-04 
e 0 4  
.04 
*04 

1861.04 
* 05 
s o 5  
05 

* 05 
1861.05 

.06 

.06 

.06 

.06 

1861.06 
.06 
* O f  
* 07 - 07 

1861. 07 
- 0 7  
.08 
.08 
.08 

1861.08 

Sums of niiiiutes for middle 
latitude. ' 

I 

I 
2 

3 
4 
5 
6 

b 
9 

10 
I 
2 

3 
4 

'5 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

35 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

55 
7 
8 
9 
60 

MCt0-S. 

I 861.0 
3 721.9 
5 582.9 
7 443.9 
9 304.8 

11 165.8 
13 026.8 
14 887.8 
16 748.8 

18 609. 7 
20 470.7 
22 331.7 
24 192.7 
26 053.7 
27 914.7 
29 775.7 
31 636.7 . 
33 497.7 
35 358.7 

37 219.7 
39 *. 7 
40 941.7 
42 802.7 
44 663.7 
46 524.7 
48 385.8 

53 968.8 

55  829.8 
57 690.9 
59 551.9 
61 412.9 
63 274.0 
65 135.0 
66 996. o 
68 857. I 
70 718. I 
72 579.2 

74 440.2 
76 301.2 
78 162.3 
80 023.3 
81 884.4 
83 745.4 
85 606.5 
87 467.6 
89 328.6 
91 189.7 

94 911. 
96 772Q9 
98 633.9 

100 495.0 
102 356. I 
10q 217. I 
Io6 078.2 
107 939.3 
Iog f430.4 
1 x 1  661.4 

50 246.8 
52 IO?. 8 

93 050.1 

Latitude 7gO-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

" 2  
7 

9 

I 5  

25 
30 

0 35 
40 
45 
50 
55 

05  

I 5  

1 25 
30 
35 
40 
45 

1 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

n 

0 10 

20 

I o 0  

IO 

20 

2 0 0  

IO 00 
I 1  00 
12 00 
13 
14 00 
I5 o0 
16 00 
17 00 
I8 00 
I9 o0 

20 00 
21 00 
22 00 
23 00 
2 4 0 0  

3 2 
27 00 
28 00 

. 29 00 
30 00 

- 

X 
- 

Meters. 

355.2 
710.3 

1 0 6 5 . 5  
I 420.7 
I 775.9 . 2 131. I 
2 486.2 
2 841.4 
3 196.6 

3 551.8 
5 327.6 
7 '03.5 
8 879.3 

IO 655.2 

14 206.8 
'5 982.5 
17 758.2 
'9 533.9 

21 309.6 
23 085.2 
24 860.7 
26 636.2 
28 411.7 
30 187. I 
31 962.4 
33 737.6 
35 512.8 
37 288. o 

39 063.0 
40 838. o 
42 613 
63 904 
85 176 

127 639 
148 817 
169 952 
191 036 

212 065 
233 031 
253 929 
274 753 
295 496 
316 152 
336 715 
357 180 
377 540 
397 788 

417 920 
437 930 
457 811 
477 557 
497 164 
516 624 

574 073 
592 893 
6x1 539 

I 2  431.0 

106 423 

535 555 gg 0 

Y 

Mtt.9-S. 

0. I 
0. 2 
0.5 
0 .8  

1.3 
I. 8 
2.5 
3.2 
4. 1 

5.  1 
11.4 
20. 3 
31.7 
45.6 
62. I 
81. I 

102'. 7 
126.8 
'53.4 

182.5 
214.2 
248.5 
285.2 
324.5 
366.4 
410.7 
457.6 
507.0 
559.0 

613.5 
670.6 
730 

I 643 
2 920 
4 561 
6 566 
8 934 

11 665 
I4 758 

18 211 
22 024 
26 195 

40 849 
46 442 

65 322 

72 310 

7 315 
95 328 

103 678 
112 362 
121 379 
130 725 
140 398 
150 395 
160 713 

;: 
;; 2; 
g9 641 
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I- 
Lat. 

O I  

80oc 
I 
9 
? 

4 

80 0; 

7 
E 
s 

80 IC 
I 1  
1 9  

I? 
14 

80 1s 
16 

17 
I8 
15 

80 2c 
21 
2 2  

23 
24 

26 
27 
28 
29 

80 30 
3' 
32 
33 
34 

80 25 

80 35 
36 
37 
38 
39 

80 40 
41 
42 
43 
44 

80 45 
46 
47 
48 
49 

80 50 
51  
52 
53 
54 

80 55 
56 
57 
58 
59 

80 '60 

1" 

5.39 
* 38 
.37 
.36 
f 35 

5.34 
* 33 
33 

f 32 
.31 

5.30 
. 29  ,. 28 

: 5b 
5.25 

* 25 
e 2 4  
.23 

5.21 

19 
. r 8  
* 17 

5.17 
.16 

15 
* 14 
* '3 

5 .  I2 

.og 

.08 

5 .08  
* 07 
.06 
f 05 
* 04 

5.03 

.22 

.20 

. I 1  . IO 

. 0 2  . 01 

.oo 
5. - 
4.99 

98 
* 97 
a96 
.95 

4.94 
-93 
* 92 
92 

* 91 
4.90 

.88 

.86 

a 8 9  

* 87 

4.85 

10.77 
.76 - 74 
* 72 
.70 

10. Gg 
* 67 
. 6 j  
* 63 
.61 

IO. 60 
e 5 8  
* 56 
54 

* 53 
IO. 5' 

.49 
* 47 
45 
-44 

10.42 
40 
38 

* 37 
* 35 

10.33 
31 

* 29 
a28 
.26 

IO. 24 
. 22  . 21 - 19 
* 17 

IO. 15 
* 13 

.08 

10.06 

.OS 
eo3 

9.99 
9.97 

96 
.94 
* 92 
-90 

9. ss 
* 87 
85 
83 

.81  
9-80 
.78 
.76 
* 74 
* 72 

9.71 

. I 2  

.IO 

10.01 

Latitude 8 0 O  to 81~-Arcs of the parallel in meters. 

16.16 
* '3 

.08 

.06 
16.03 
6.00 
5.98 

95 
92 

1 5 . 9 0  
* 87 
.84 
.82 
79 

15.76 
.74 
* 71 
.68 
.66 

'5.63 
. .60 

58 
* 55  

e. 52 

15.49 
-47 
e 4 4  

* 4: 
39 

15.36 
e 3 3  
.3' 
.28 

25 

15-23 

* 17 
* 1.5 

15. og 
-07 
-04 

5 . 0 1  

4.99 
14.96 

93 
e91 
.88 
85 

14-83 
.80 
* 77 
* 75 
72 

r4.69 
67 
64 

.61 
e59 

[4* 56 

. I 1  

.20 

. I 2  

21.55 
. 5 1  
.48 
a 4 4  
* 41 

21.37 
* 34 
* 30 
.27  
23 

21.19 
. r6  

*og 
.OS 

0.98 
* 95 
.9f  
* 87 

20.84 
.80 
* 77 
* 73 
70 

20.66 
.62 
*59 
* 55 
e52 

20.48 
e45 
* 41 
38 

* 34 
20.30 

27 
.23 

.16 

20.13 
.og 
* 05 

19.98 
19.95 

91 
.88 
* 84 
. S I  

19.77 
* 73 
70 

.66 - 63 
19.59 

e56 
* 5 2  
-48  
* 45 

19-41 

. I2 

21.02 

.20 

20.02 

26.94 
* 89 
. 85  
.80 
* 76 

26.72 
* 67 
.63 
59 

* 54 

26.49 
.45 
e40 
* 36 
3r 

26.27 

3 
* 14 
a 0 9  

26. 05 
6.00 
5.96 - 92 

87 
25.83 

* 78 

* 65 

25.60 
56 - . S I  

.' e47 
.42 

25.38 
.34 
* 29 
* 25 

25.16 

eo7 
5.02 
4.98 

24.94 
89 

* 85 
.& 
.76 

24.71 
* 67 
.62 
58 

e53 
24.49 

a45 
* 40 
36 

a31 
24.27 

:p 

.20 

. I 1  

32.32 
* 27 
.22  
.16 . I 1  

32.06 

1.95 
-90 
.84 

31.79 - 74 
.68 
63 

. 58  
31.52 

* 47 
e42 
a36 
* 31 

31.26 

- 15 

1.04 
30.99 

* 94 
.88 
83 

* 78 

30.72 
* 67 
.62 
.56 

5' 
30.46 

* 40 
* 35 
30 
-24 

30.19 
* '4 
.08 

2.00 

. 2 0  

. IO 

30.02 
29.9 
29.92 

* 87 
$82  
' 76 
* 71 

29.66 
.60 

5 5  
e49 
-44 

29.39 
* 33 
.28 
23 
'7 

29.12 

37.7' 
.65 
* 59 
. 5 2  
.46 

37.40 

: 2; 
.21 
* 15 

37. og 
7.03 
6.97 
$90 
84 

36.78 
72 

:65 
* 59 
53 

'36.47 
.40 
34 
.28 

36.15 
.og 

6.03 
5.97 
-90 

35.85 
78 

.72 

.66 
59 

35.53 
* 47 
.41 
35 

.28 

35.22 
.16 

5.03 
4.97 

34.91 
85 

* 79 
72 

.66 

54 
-47 
-41 
* 35 

34.29 

. 16 

4.04 
33.97 

.22  

* IO 

34. 

.22 

. I O  

- 

S/' 

43.10 
3.03 
2.96 
.89 
.8r 

42.74 

.53 
46 

42.39 
* 32 
* 25 
* 17 . IO 

42.03 

:2 

I. 96 
a89 
.82 
75 

41.68 
. G I  
* 54 
a46 
a39 

41.32 

: :5 . I1 
I. 03 

40.97 
89 

.82 
* 75 
.68 

40.61 
54 
47 

' a 3 9  
.32 

40.25 . 18 

40.04 
39.97 
39.90 

.82 
* 75 
.68 
.61 

39.54 
* 47 
* 40 
33 

.26 
39-18 

9.04 
8.97 
.90 

38- 83 

. I 1  

. I 1  

48.49 
.41 
* 33 
* 25 
. I 7  

48.09 
8.01 
7.93 

.85 
e77 

47.69 
.61 

. .53 
* 45 
-37 

47.29 

* '3 
7- 05 

. 2 1  

6.97 

46.89 
. 81  
73 

* 65 
* 57 

46.49 
* 40 
.33 

: 3 
46. 09 
6.01 
5.92 

* 85 
* 77 

45.68 
q60 
* 52 
e 4 4  
' 36 

45.28 

5.04 
4.96 
44.88 
.80 
* 72 
* 64 
a56 

44.48 
* 40 
* 32 
* 24 . 16 

44.08 
4.00 
3.92 

84 
' 76 

43.68 

.20  . I2 

I /  

323.2 
2.7 

I. 6 

320.6 
2 0 . 0  

19.5 
9.0 
8.4 

317.9 
7.4 
6.8 
6.3 
5.8  

315.2 
4.7 
4.2 
3.6 
3. I 

312.6 

1.5 

IO. 4 

309.9 
9.4 
8.8 

2 .2  

I. I 

2 .0  

1.0 

8.3 
7.8 

307.2 
6.7 
6.2 
5.6 
5. I 

304.6 
4 .0  
3.5 
3.0 
2.4 

301.9 
1.4 
0.8 

300.4 
299. 
299.2 
8. 7 
8.2 
7.6 
7. I 

296.6 
6.0 
5 . 5  
4.9 
4.4 

293.9 
3.3 
2.8 

. 2.3 
1.7 

291.2 

a/ 

646.5 
5.4 
4.3 
3. 3 

641. I 
40. I 
39.0 
7.9 
6.9 

635.8 
4.7 
3. 7 
2.6 
I. 6 

630.5 
29.4 
8.3 
7.3 
6.2 

625. I 
4. I 
3.0 
1.9 

20. g 
619.8 

8. 7 
7.7 
6.6 
5 . 5  

614.5 
3.4 
2.3 
1.3 

2. 2 

IO. 2 

609. I 
8. I 
7 . 0  
5.9 
4.9 

603.8 
2.7 
I. 6 

600.6 
599.5 
598.4 

7.4 
6. 3 
5.  2 
4.2 

593. I 

91.0 

8.8 

2 . 0  

89.9 

587.8 
6.7 
5.6 
4.5 
3.5 

582.4 

8' 

969.7 
8. I 
6 .5  
4.9 
3.3 

961.7 
60. J 
58.5 
6.9 
5.3 

953.7 

50 .5  
48.9 
7.3 

945.7 
4, I 
2.5 

40.9 
39.3 

937.7 
6.  I 
4 . 5  
2.9 

31.3 
929.7 

8. I 
6.5 
4.9 
3.3 

921.7 

18.5 
6.9 
5.3 

913.7 

IO. 5 
08. g 

7.3 

905.7 
4. I 
2.5 

900.9 
899.3 
897.7 

6. I 
4. 5 
2.9 

91.3 

889.7 
8.0 
6.4 
4.8 
3.2 

881.6 
80.0 
78.4 
6.8 
5 . 2  

873.6 

2. I 

20. I 

2. I 

4) 

1293.0 
go. 8 
88.7 
6.6 
4.4 

1282.3 
80.2 
78. o 
5.9 
3.8 

1271.6 
69.5 
7.4 
5.2 
3. I 

1261.0 
58.8 
6.7 
4.6 
2.4 

1250.3 
48. a 
6.0 
3.9 

41.7 

7.5 
5.3 
3.2 

31. I 

1228. g 
6.8 
4. 7 
2.5 

20.4 
1218.3 

6. I 
4.0 

11.8  
09.7 

1207.6 
5.4 
3.3 

'99.0 
1196. g 

4. 7 
2.6 

90.5 
88.3 

1186.2 
4. I 

81. g 
79.8 
7.6 

1175.5 
3.4 

71.2 
69. I 
6.9 

I 164.8 

1239.6 

201.2 

5' ' 

1616.2 
3.5 
IO. g 
0 8 . 2  

5 . 5  
1602. g 
600.2 
597.5 

4.9 
92. 2 

1589.5 
6.9 

'4.2 
81.5 
78: 9 

1576.2 
3.5 

70.9 
68.2 

5 . 5  
1562. g 
60.2 
57.5 
4.9 

52.2 

1549.5 
6.8 
4.2 

41.5 
38.8 

1536.2 
3.5 

30.8 
28.2 

5 . 5  
1522.8 

17.5 
4.8 

I509.5 
6.8 
4. I 

501.4 

1496. I 
3.4 

5.4 

1482.8 
80. I 
77.4 
4.7 

72. I 

1469.4 
6. 7 
4.0 

61.4 
58.7 

1456. o 

20. I 

12.1 

498.8 

%: I 

-- 
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jums of seconds for middle 
latitude. 

t 

> 

I 

--- 

Lat. 

O I  

8 0 0 0  
I 
2 

3 
4 

80 05 
6 
7 
8 
9 

80 10 
I 1  
I2 
13 
14 

80 ' 5  
16 
17  
I 8  
19 

80 20 
21 
22 

23 
24 

80 25 
26 
27 
28 
29 

80 30 
31 
32 
33 
34 

80 35 
36 
37 
38 
39 

80 40 
41 
42 
43 
44 

80 45 
46 
47 
48 
49 

80 50 
I 5 1  

52 
53 
54 

80 55 
56 
57 
58 
59 

&J 60 

Value of Value of 11' 

I 

I 
' 2  

3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 

3 
4 

' 5  
6 

k 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
7 
8 
.9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

Sf * 

i 
2 

Meters. 
31.018 

8 
8 
8 
8 

31.018 
8 
s 
8 
8 

31.018 
8 
8 
8 
8 

31.019 
9 
9 
9 
9 

31.019 
9 
9 
9 
9 

31.019 
9 
9 
9 
9 

31.019 
9 
9 
9 
9 

31.019 
9 
9 
9 
9 

31.019 
9 
9 
9 
9 

31.019 
9 
9 

'9 
20 

31.020 
0 
0 
0 
0 

31.020 
0 
0 
0 .  
0 

? I  020  

-- 

/ I  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 . 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 

3 
4 

7 
8 
9 

30 
I 
2 

3 
4 

35 
6 
7 
8 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50  
I 
2 

3 
4 

5:, 
7 
8 
9 

60 
-- 

Latitude 8oo to 8iO-Meridional arcs. 

MCtCYS. 

31.02 
62.04 
93.06 

I 24.08 

' 5 5 . o g  
186.11 
217.13 
248.15 
279.17 

310.19 

372.23 
403.25 
434.27 
465.28 
496.30 

341.21 

527.32 
558.34 
589.36 

620.38 
651.40 
682.42 
713.44 
744- 45 
775- 47 
806.49 
837. 51 
868.53 
899.55 

930.57 
961 * 59 
992.61 

I 023.63 
I 054.64 
I '085.66 
I 116.68 
I 147.70 
I 178.72 
I 209.74 

I 40.76 
I 271.78 
I 302.80 
1333.82 
I 36483 
I 395- 85 
I 426.87 
I 457.89 
r 488.91 
I 519.93 

I 550.95 
1581.97 
I 612.99 
I 644.00 
I 675.02 
I 706.04 
1 737.06 
I 768.08 
1 799.10 
I 830.12 
I 861.14 

Meters. 
1861.08 

.08 

.og 

.og 
*og 

1861. og 
*og . 10 
. I O  
.IO 

1861. IO . 10 . 10 
9 I1  
. 1 I  

1861. I I 
. 1 I  . I 1  . I2 . I2 

1861.12 . I2 
* 12 . I 2  
* J 3  

1861.13 
13 

* I3  
-13  

14 

1861.14 
I4 

* I4 
14 
14 

1861.15 
* 15 
* ' 5  
' 15 
* 15 

1861.16 
.16 
.16 . 16 . 16 

1861. 16 
' 17 
* I7  
* 17 
* 17 

1861. 17 
' 17 . 18 
.I8 
6 18 

1861. 18 
* I 8  
* I9 - I9 
' 19 

1861.1g 

Sums of minutes for middl 
latitude. 

I 
Meters. 

I 861. I 
3 722.2 
5 583.3 
7444.3 
9 305.4 

I I  166.5 
13 027.6 
14 888.7 
16 749.8 

18 610. g 
2 0  472.0 
22 333. I 
24 '94.2 
26 055.3 
27 916.4 
29 777.5 
31 638.7 
33 499.8 
35 360.9 

37 222.0 

39 083.1 
40 944.2 
42 805.4 
44666.5 
46 527.6 
48 388.7 
50 249.9 
52 111.0 
53 972.1 

55  833.3 
57 694.4 
59 5 5 5 -  6 

63 277. 8 
65 139.0 

61 416.7 

67 000. I 
68 861.3 
70  722.4 

74 444- 7 

78 167. I 
80 028 .2  
81 889.4 
83 750.5 
85 611.7 
87 472.9 
89 334.0 
91 195. 2 

93 056.4 
94 917.6 
96 778.7 
98 639.9 

I00 501. I 

102 362.3 
104 223.5 
106 084.6 
107 945.8 
109 807.0 
111 q68.2 

72 583.6 

76 305.9 

I.- 

Latitude 80°-Co-ordinates of curvature. 

Longitude. 

O I  

0 1  
2 

3 
4 

0 5  
6 
7 
8 
9 

0 IO 
15 
70 
25 
30 

0 35 
40 
45 
5 0  
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 0 0  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

1 0 0  

IO 

20 

2 0 0  

10 00 
I 1  00 
I2 00 
'3 00 
14 00 
'5 00 
16 00 
17 00 
18 00 

'9 00 

i Metem. 

323.2 
. 646.5 

969.7 
I 292.9 
I 616.2 
I 939.4 
2 262.7 
2 585.9 
2 909. I 

3 232.4 
4 848.6 
6 464.8 
8 080.9 
9 697.1 

I I  313.2 
12 929.3 
14 545.4 
16 161.4 
17 777.5 

19 393.4 
21 oog.4 
22 625.3 
24 241 .  I 
25 856.9 
27 472.7 
29 088.4 
30 704.0 
32 319.6 
33 935. 1 

35 5 5 0 . 5  
37 165.9 
38 781 
58 157 
77 516 
96 853 

116 160 
I35 433 
'54 667 
I73 854 

192 990 
212 070 
231 086 
250 034 
268 gog 
287 704 
306 414 
325 033 
343 557 
361 978 

380 293 
398 496 
416 581 
434 543 
452 376 
470 076 
487 637 
505 054 
522 322 
539 435 
556 389 

Meters. 

0.0 
0. 2 

0.4 
0. 7 

1 .7  
2.3 
3.0 
3.7 

4-  6 
10.4 
IS. 3 
28.9 
41. 7 
56.7 
74. I 
93. 

"5.7 
140. I 

. 166.7 . 195.6 
226.9 
260.4 
296.3 
334.5 
375.0 
417.8 

, 462.9 
510.3 

560.1 
612.2 
667 

3 5 0 0  
2 666 
4 164 

I 37 
IO 651 
'3 474 

16 627 
20 108 
23 916 
28 051 
32511 
37 295 

47 828 
53 574 
59 637 

66 017 
72 7x0 
79'715 

I .  2 

5 995 

42 401 

87 030 
94 652 

I02 80 

119 342 
128 172 
I37 197 
146 7'5 

I I O i r l I  



Lat. 

O I  

81 00 
I 
2 

3 
4 

81 05 
6 
7 
8 

' 9  

81 IO 
I 1  
I2 
13 
'4 

81 15 
16 
17 
18 
19 

81 20 
21 
22 

23 
24 

81 25 
26 
27 
28 
29 

81 30 
31 
32 
33 
34 

81 35 
36 
37 
38 
39 

81 40 
41 
42 
43 
44 

81 45 
4 46 

47 
48 
49 

8i 50 
5' 
55 
53 
54 

81 55 
56 

59 
81 60 

;i 
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Latitude 8r0 to 8 2 O - A r c s  of the parallel in meters. 
- 

6" 
I 

3'' 1' 

291.2 
' 0 . 7  

90.1 
89.6 
9. 1 

288.5 
8.0 
7, 5 
6. 9 
6.4 

285.9 
5.3 
4.8 
4.2 
3.7 

283.2 
2.6 

I. 6 

280.5 

8.9 
8.4 

277.8 
7.3 
6.8 
6.2 
5 . 7  

275. I 
4.6 
4. I 
3.5 
3.0 

272.5 
1.9 
1.4 
0.9 

70.3 

269.8 
9.3 
8, 7 
8. 2 

7- 7 
267. I 

6.6 
6.0 
5.5  
5 . 0  

264.4 
3.9 
3.4 
2.8 
2.3 

261.8 

0 .7  
60 .2  
59- 6 

259. I 

2. I 

I .  0 

80.0 
79.4 

I.  2 

6" 8'' 8' 

4.85 
.84 
.84 
* 83 
.82 

4.81 
.80 
e79 
78 

* 77 

4.76 
* 76 
. 75 
* 74 
.73 

4. 72 
. 7 1  
* 70  
.69 
.68 

4.68 
67 

.66 
65 

* 64 
4.63 
.62 
.61 
.60 
-59 

4. 59 
* 58 
* 57 
.56 
. 5 5  

4. 54 
* 53 
. 5 2  
.SI 
* 5' 

4.50 
.49 
.48 
* 47 
* 46 

4.45 
.44 
-43 
.43 
42 

4.41 
a 4 0  
* 39 
38 

.37 
4.36 

.35 
34 

.34 

.33 
4.32 
- 

38.83 
- . 7 5  

* 69 
.61 
.54 

38.47 
40 
33 

.26 

.x8 

38. I I  
8.04 
7.97 

a 9 0  
83 

37.76 
* 69 
.61 
a54 
* 47 

37-40 

I9 

37.04 
6.97 

e 9 0  
* 83 
* 76 

36.69 
.62 
* 54 
47 

* 40 
36.33 

.26 
* 19 

6.05 

35.97 
a 9 0  
* 83 
76 
.69 

35.62 
' 54 
.47 
.qa 
* 33 

: 2 
. I 1  

. I 1  

35.26 
* 19 

5.04 
4.97 
34.90 

83 
* 76 
' 69 
.62 

34.54 

. I 1  

- 

43.68 
.60 
. 5 2  
.44 
e36 

43.28 
. 2 0  . I 2  

3.04 
2.96 

42.88 
.80 
. 7 2  
* 64 
.56 

42.48 
40 
32 

: :a 
42.08 

1.99 
* 92 
* 84 
f 75 

41.67 
59 

* 5 1  
* 43 
* 35 

41.27 
* 19 
. I 1  

1.03 
0.95 

40.87 
.79 
* 11 
.63 
. 5 5  

40.47 
* 39 
* 31 
' 23 - '5 

40.07 
39.99 

* 91 
.83 
* 75 

39.67 
* 59 
* 50 
e42 
' 35 

39. ;; 
. IO 

9.02 

38.86 
8.94 

'9.41 

* 34 
.31 
. 2 7  

19.23 

. 16 
' 13 
e 0 9  

19.06 
9.02 
8.99 

* 95 
* 9' 

18.88 
.84 
. 8 1  
. 7 7  
* 74 

18.70 
.66 
* 63 
* 59 
56 

18.52 
* 48 
.45 
* 41 
* 38 

18-34 
* 3' 
.27 
.24 
. 2 0  

18.17 
'3 

.og 

.06 
8.02 

17.99 
95 

-91 
.88 
* 84 

17.81 
77 
74 

. 7 0  
* 67 

17-63 
*59 
* 56 
* 52 
49 

17.45 
.41 
* 38 
.34 
a31 

17.27 

: 38 

. 2 0  

-- 

29. I 2  

a 0 7  

9.01 
8.96 

* 91 
28.85 

.80 
* 75 
-69 
* 64 

28-59 
153 
.48 
' 42 - 37 

28.32 
.26 

.16 

28.05 
8.00 
7.94 

* 89 
84 

27.78 
* 73 
.68 
-62 
* 57 

27-51 
.46 
41 

* 35 
30 

27.25 
. 19 
* I4 
.og 

7.03 

26.98 
93 

.87 
-82 

77 
26.71 

.66 

.60 
* 55 

50 

26.44 
.39 
* 34 
.28 
23 

26.18 

* 07 
6.02 
5.96 

25-91 

. 21 

. IO 

. I 2  

- 

582.4 
1.3 

80. 3 
79.2 
8. I 

577.1 
6. o 
4.9 
3.8 
2.8 

571. 7. 
70.6 
69.6 
8.5 
7.4 

566.4 
5.3 
4.2 
3. I 

561. o 
59.9 
8- 9 
7.8 
6. 7 

555. 7 
4.6 
3.5 
2.4 
1.4 

550.3 
49. 2 
8.2 
7 . 1  
6.0 

544.9 
3.9 
2.8 
1.7 

40. 7 

2. I 

539.6 
8.5 
7.4 
6.4 
5.3 

534.2 
3.2 

31.0 
. 30.0 

528.9 
7.8  
6. 7 
5. 7 
4.6 

523.5 
2.4 
1.4 

20.3 
19.2 

518.2 

2. 1 

873.6 

70.4 
68.8 

7 .2  

865.6 
4.0 
2.4 

60.8 
59. 2 

957.6 
6.0 
4.4 
2. 7 

51. I 

849.5 
7.9 
6.3 
4.7 
3. I 

841.5 
39.9 
8.3 
6. 7 
5.  I 

833.5 
1.9 

30.3 
28. 7 

7. I 

825.4 
3.8 

20.6 
' 9 . 0  

817.4 
5.8  
4.2 
2.6 

2 . 0  

2. 2 

11.0 

809.4 
7.8 
6. 2 
4.6 
3.0 

801.3 
799.7 

8. 1 

6.5 
4.9 

793.3 
1 .7  
90. I 
88. 5 
6.9 

785.3 
3. 7 

80.4 
78.8 

777.2 

2 .0  

I 164.8 
2.7 

60.5 
58.4 
.6.3 

1x54. I 
5 2 . 0  

49.8 
7 .7  
5.6 

1143.4 
41.3 
39. I 

7 .0  
4.9 

1132.7 
30.6 
28.4 
6.3 
4. 2 

1122.0 
19.9 

7. 7 
5.6 
3.5 

i111.3 
09.2 

7 . 0  
4.9 
2. 7 

1100.6 
098.5 

6.3 
4. 2 

32.0 
1083.9 

7. 7 
5.6 
3.5 

81.3 

7 . 0  
4.9 
2.7 

70.6 
1068.5 

6.3 
4.2 

62. o 
59.9 

1057.7 
5.6 
3.5 

51.3 
49.2 

4.9 
2.7 

40.6 
38.4 

1036.3 

1079. 2 

1041.0 

1456. o 
3.3 

50. 7 
48. o 
5.3 

1442.6 
40. o 
37. 3 
4.6 

31.9 

1429.3 
6.6 
3.9 

18.6 
1415.9 

3. 2 
10.5 

07.9 
5 .2  

1402.5 
399.8 

7 .2  
4.5 

91.8 
1389. I 

6.5 
3.8 

81. I 
78.4 

'375.7 
3. I 

70.4 
67.7 

5.0 

1362.4 
59.7 

7 . 0  
4.3 

51 .7  

1349.0 
6.3 
3.6 

38. 3 
1335.6 

2.9 
30.2 
27.5 
4.9 

1322.2 
19. 5 
6.8 
4. I 

11.5 

I 308.8 
6. I 
3.4 

300.7 
298. I 

1295.4 

21.2 

40.9 

24. 27 

. 1 8  

. I 3  
-09 

24.04 
4.00 
3.96 

.9I 
* 87 

23.82 
* 78 
.73 
.69 
.64 

23.60 
. 5 5  
* 5 '  
.47 
* 42 

* 33 
* 29 
* 24 

23.15 

.06 
3.02 
2.97 

22.93 
.89 . .84 
.& 
. 75 

22.71 
.66 
.62 
* 57 
53 

22.48 
a 4 4  
39 
35 

* 30 
22.26 

. 2 2  

23.38 

. 2 0  

. I 1  

. 2 2  

:$ 
22.04 

1.99 
95 
-90 
.86 

21.81 
* 77 
. 7 2  
.68 
.64 

21- 59 

33.97 
a91 
-85 
* 79 
* 72 

33.66 
.60 
54 
47 
: 41 

33.35 
* 29 
. 2 2  . 16 
* IO 

33.04 
2.98 
-91 

79 

32.73 
.66 
: 60 
* 54 
* 48 

32.41 
.35 
* 29 
* 23 
.16 

32.10 
2.04 
I. 98 

* 91 
' 85 

31.79 
* 73 
.66 
.60 
* 54 

31.48 
41 

.35 
* 29 
* 23 

31.16 

I .  04 
0.98 

9' 

30.85 
* 79 
* 73 
.66 
.60 

30.54 
* 48 
* 41 
3 35 
.29 

30.23 

85 

. IO 
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* 

, 

Lat. 

o /  

81 w 
1 
7 

3 
4 

81 05 
6 
7 
8 
9 

81 io 
11 
I2 
'3 
14 

81 1 5  
16 

17 
I 8  

' 19 

81 20 
21 
22 

23 
24 

81 25 
26 
27 
28 
29 

81 30 
31 
32 
33 
34 

81 35 
36 
37 
38 
39 

81 40 
41 
42 
43 
44 

81 45 
46 
47 
48 
49 

81 50 
' 5 '  

5 2  
53 
54 

31 55 
56 
57 
58 
59 

81 60 
- -- 

. .  

. .  

Value of I / /  

Af2fct-s. 
31.020 

0 
0 
0 
0 

31.020 
0 
0 
0 
0 

31.020 
0 
0 
0 

0 

31.020 
0 
0 
0 
0 

31.020 
0 
0 
0 
I 

31.021 
I 
I 
I 
I 

31.021 
I 
I 
I 
1 

31.021 

1 
I 
I 

1 

31.021 
1 
I 
I 
I 

31.02I 
I 
I 
I 
I 

31.021 
I 
I 
I 
I 

31.021 
I 
I 
I 
I 

31.021 

Latitude 81O to 8z0-Meridional arcs. 

Sums of seconds for middle 
latitude. 

__ 
I /  

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 

3 
4 

I 2  
7 
8 
9 

2 0  
I 
2 

3 
4 

25 
6 
7 
8 
9 

30 
I 
2 

3 
4 
35 
6 
7 
8 
9 

40 
I 
2 

3 
4 
45 
6 
7 
8 
9 

50 
I 
2 

3 
4 

b 
9 
60 
- 

MPtPYS. 

31.02 
62.04 
93.06 
124.08 
155. IO 
186.12 
217.14 
248.17 
279.19 

310.21 
341.23 
372.25 
403.27 
434.29 

. 465.31 
496.33 
527.35 
558.37 
589.39 

620.41 
651.43 
682.45 
713.48 
744.50 
775.52 
806.54 
837.56 
868.58 
899.60 

930.62 
961.64 
992.66 

I 023.68 
054.70 
085.72 
I 16.74 
147.76 
178.79 
209.81 

240.83 
271.85 
302.87 
333.89 

1364.91 
I 395.93 
1426.95 
I 457.97 
I 488.99 
I 520.01 

I551.03 
I 582.05 
I 613.07 
I 644. IO 
I 675.12 
I 706.14 
I 737.16 
I 768.18 
I 799.20 
I 830.22 
I 861.24 

MCtWS. 
1861.19 

* 19 
.I9 
. 2 0  
. 2 0  

1861.20 
.20 
.20 
. 2 0  
. 2 1  

1861.21 
- 2 1  
. 2 1  
- 2 1  
. 2 1  

1861.22 
. 2 2  
. 2 2  
. 2 2  
. 2 2  

1861.22 
* 23 
23 

' 23 
* 23 

1861.23 
* 23 
* 24 
24 
-24 

1861.24 
* 24 
-24 
* 24 
* 25 

~861.25 
* 25 
* 25 
* 25 
* 25 

1861.26 
.26 
.26 
.26 
.26 

1861.26 
* 27 
27 

* 27 
.27 

1861.27 
* 27 - 27 
.28 
.28 

1861.28 
.28  
.28 
.28 
* 29 

1861.29 

Sums of minutes for middl 
latitude. 

- 
I 

I 
2 

3 
4 

2 
6 
9 

IO 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 
35 
6 
7 
8 
9 

40 

I 
2 

I 
2 

3 
4 
45 
6 

z 
9 

5 0  
I 
2 

3 
4 

52 
z 
9 
60 
- 

Meters. 

I 861.2 
3 722.4 
5 583.6 
7444.8 
9 306.0 

I I  167.2 
13 028.4 
14 889.6 
16 750.8 

18 612. o 
20 473.2 
22 334.4 
24 195.6 
26 056.8 
27 918. o 
29 779.3 
31 640.5 
33 501- 7 
35 362.9 

37 224. I 
39 085.4 
40 946.6 
42 807.8 
44 669. o 
46 530.3 
48 391.5 
50 252.7 . 
52 114.0 
53 975.2 

55 836.5 
57 697.7 
59 558.9 

65 142.7 
67 003.9 
68 865. z 
70 726.4 
72 587.7 

74 448.9 
76 310.2 
78 171.5 
80 032.7 
81 894.0 
83 755- = 
85 616.5 

' 87 477.8 
89 339.0 
91 200.3 

93 061.6 
94 922.9 
96 784.1 
98 645.4 

100 506.7 

61 420.2 
63 281.4 

102 368. o 
104 229.3 

107 951. 
109 813. I 
I I I  674.4 

106 ago- i; 

- 
Latitude 81~-Co-ordinates of curvature. 

Longitude. 

-- 
O I  

0 1  
2 

3 
4 

" 5  
7 
8 
9 

15 

25 
30 

0 35 
40 
45 
50 
55 

05 

15 

1 25 
30 
35 
40 
45 

I 50 
55 

3 0 0  
4 0 0  
5 -  
6 0 0  
7 0 0  
8 0 0  
9 0 0  

0 IO 

20 

I 0 0  

IO 

20 

2 0 0  

IO 00 
I1 00 
I2 00 
I3 00 
14 00 

'5 00 
16 00 
17 00 
18 00 
'9 00 

2000 
21 00 
22 00 
23 00 
2 4 0 0  
25 00 
26 00 
27 00 
28 00 
29 00 
30 00 

X 

Meters. 

291.2 
582.4 
873.6 

I 164.8 
I 456.0 
1747.2 
2 038: 4 
2 329.6 
2 620.8 

2 912. o 
4 368. o 
5 824. o 
7 280. o 
8 736. o 
10 191. g 
I I  647.9 
13 103.8 
14 559.6 
16 015 .5  

1 471.3 
I z 927. I 

:; 2 il 

20 82.8 
21 238.5 
23 294.2 
24 749.8 

29 116.3 
30 571.7 
32 027. o 
33 482.2 
34 937 
52 393 
69 833 
87 25' 

104 642 
I22 oog 
I39 335 
156 620 

173 858 
191 044 
208 I74 
225 242 
242 243 
259 172 
276 024 
292 794 
:2 % 
342 562 
358 954 
375 240 
391 414 
407 472 
423 408 
439 219 
454 goo 

485 850 
501 111 

. 470445 . 

-- 

Y 

Meters. 

0.0 
0. 2 
0.4 
0.7 

1 . 5  

2.7 
3- 4 

4.2 
9.4 
16.7 
26. I 
37.6 
51.2 
66. g 
84.7 
104.6 
126.5 

150.6 
176.7 
205. o 
235. 3 
267.7 
302.2 
338.8 
377.5 
418.3 
461.2 

506.1 
553.2 
602 

I 355 
2 409 
3 763 
5 417 
7 370 
9 623 

12 174 

I 022 
18 168 

I .  0 

2 . 0  

21 609 
25 344 
29 374 

3 309 
4 212 

53 881 

59'644 
65 691 
72 019 
78 627 
85 513 
92 675 

107 817 
115 793 
124 036 
132 543 

38 696 

4 14 403 

100 I 1 0  
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- I 

l- 
Lat. 

O I  

82 a 
1 

1 

82 o! 
t 

i 
5 

82 I( 
11 
I :  

1 4  
1: 

82 I: 
I t  
1; 
rl 
1s 

82 PC 
21 
2 9  

22 
24 

82 25 
26 
27 

25 

82 30 
31 
32 
33 
34 

28 

82 35 
36 

;; 
39 

82 40 
41 
42 
43 
44 

82 45 
46 
47 
48 
49 

82 56 
5' 
S2 
53 
54 
55 
56 
57 
58 
59 

82 60 

4.35 
31 

* 3c 
25 

.28 

4.25 . 2t . 2t 
' 25 
* 24 

4.22 . 21 
. 2 1  . 2c 

1s 

4. I f  
, I f  
f 17 
.16 
* 15 

4. 14 
* 13 . I2 . I 1  . IO 

4. og 
e 0 9  
.08 
* 07 
.06 

4.05 
* 04 
so3 
.02 . 01 

4.01 
4.00 
3.99 
e98 
.97 

3.96 
95 

* 94 
93 

* 92 
3.92 
.91 
e 9 0  
.89 
.88 

3.87 
,86 '. 85 
* 84 
* 83 

3.83 
.82 
.81 
.80 
79 

3.78 

. .  

- 

8.6, 
. 6  
.6( 
. 5: 

5' 
8.5! 

* 5. 
* 5  
* 4! 
4: 

8.4( 
.e  
.4: 
.4' 
..3! 

8.3: 
3! 

* 3: 
* 31 
* 3( 

8.21 
.2t 
.a 
.2; 
* 21 

8. 15 
. I ;  
. 15 

* '4 

8. IC . oE 
.st 
- 05 
* 0 3  

8.01 
7.95 - 97 

* 96 
a 9 4  

7.92 
.ga 
.88 
* 87 
' 85 

7.83 
.81 
.& - 78 - 76 

7.74 
' 72 

. I i  

:& 
* 67 

7.65 
* 63 
.62 
.60 
58 

7.56 
- 

12.9: 
9: 
*9( 
.8; 
.8! 

12.8: 
* 75 
* 7; 

74 
-71  

12.6: 
.6t 
.6; 
.61 
. 5 1  

12.55 
5: 

. 5 c  
e4i 
-44 

12.41 
35 

* 36 
* 34 
* 31 

12.28 
.2c 
* 23 . 2c 
.la 

12. '5  

* 07  
04 

12.02 
1.99 

* 96 
93 

f 91 

11.88 

. 1 2  . IO 

* 85 
83 

.80 
* 77 

11.75 
* 72 
' 69 
67 

* 64 

r1.61 - 58 
56 

* 53 
* 50  

11.48 
a45 

L42 
* 40 
37 

1.34 - 

Latitude 82O to 83O-Arcs of the parallel in meters. 
- 

b/' 

- 
21.59 

* 55 
. 5c 
.46 
.41 

21.37 
* 32 
.2E 

23 
' 5  

21.14 . Io 
. .os 

0.96 
20.92 

.88 
83 

, 79 
.74 

20.70 
. .65 

.6r 
' 56 
52 

20.47 
, a43 
. .38 

34 
* 29 

20.25 

, . 16 

.07 
20.03 
19.98 

94 
* 89 
85 

'9.80 
76 - 71 
67 

.62 

19.58 
.53 
e49 
-44 
-40 

19.35 
e31 
.26 

* I 7  
t9.13 
*og 
.04 

9.00 
8.95 

18.91 

I .  01 

. 2 0  

1 .I2 

-22 

- 

30. 2: . I t  

30.04 
29.9t 
29.9' 

.8: 
* 15 . 7: 
.6C 

29.h 
* 54 
.4i 
* 41 
* 35 

29.25 . 2i . I6 . IC 
9.04 

28-97 

* 85 
* 78 
* 72 

28.66 
.6c 
53 
47 

e41 

28-35 
.2a 

. IC 

.91 

- 2 2  

.IO 

.16 

28.03 
7.97 

* 91 
* 85 
78 

27.72 
.66 
.& 
.53 
e47 

27.41 
' 34 
. 2 8  

, r 6  

27. og 
7-03 
6-97 

a 9 0  
-84 

26.78 
* 72 
.66 
* 59 
53 

26.47 

.22 

- 

- 

8.I 

34.54 
* 47 .. 40 
* 33 
-26 

34-18 

4.04 
3.97 
-90 

. I 1  

33.83 - 76 
* 69 
.61 
*54 

33.47 
40 
33 

' 25 
. 1 8  

33.11 
3.04 
2.97 

* 9' 
4 83 

32' 75 
. .68 

.61 
* 54 - 47 

32.40 
* 33 
25 . 18 . I 1  

32.04 
1.97 

a 9 0  
.82 
f 75 

31.68 
.61 
-54 
e47 
' 39 

3'. 32 

: :5 . I1 
1 - 0 4  

30.97 
* 89 
.82 

:ii 
30.61 

* 54 
-46 
' 39 
32 

30.25 

- 

9" 

38.8( 
* 71 
7( 

.6: 

. 5 1  

38.4t 
* 31 
* 3( . 2: . I 1  

38. o( 

* Y  
.8: 
* 7: 

37*6! 
* 5 ;  
* 4! 
* 41 
3: 

37.2: . 1; 
.oc 

7.01 

36.8: 
* 7i 
.65 
.61 
* 5;  

36.45 
* 37 . 25 

. 1: 
36.04 
5.96 . a6 

.8c  
72  

35.64 . St  
* 48 
.4c 
* 32 

35.24 
.16 . 08 

5. w 
4.92 

34.84 
* 76 
67 
59 

* 52 

34- 43 
-35 
* 27 
* I9 

34-03 

7.9f 

6.9; 

. 21  

.1I 

- 

259. I 
8.5 
8. o 
7.5 
6. 9 

256.4 
5.9 
5.3 
4.8 
4.2 

253.7 
3.2 
2.6 

I. 6 
251.0 

0.5  
50. 0 

49.4 
8.9 

248.3 
7.8 
7.3 
6.7 
6. 2 

245.7 
5 .  I 
4.6 
4. I 
3.5 

243.0 
2.4 
1.9 
1.4 
0.8 

240.3 
39.8 
9.2 
8. 7 
8. I 

237.6 
7. 1 
6.5 
6. o 
5 .5  

234.9 
4.4 
3.9 

2. I 

3,: 8 
232.2 

I *  7 
0.6 

30. I 
229.6 

9.0 
8.5 
7.9 
7.4 

226.9 

I .  2 

518.2 
7, I 
6. o 
4.9 
3.9 

512.8 
1.7 
IO. 6 
09.6 
8.5 

507.4 
6.4 
5.3 
4- 2 
3. I 

502, o 
501.0 

499.9 
8.8 
7.8 

496.7 
5.6 
4.5 
3.5 
2.4 

491.3 
90.2 
89.2 
8. I 
7.0 

486. o 
4.9 

2.7 
1.7 

480.6 
79.5 
8.4 
7.4 
6.3 

475.2 
4. 2 
3. 1 
2.0 

70.9 
469.9 

8.8 
7.7 
6.6 
5.6 

464.5 
3.4 
2.3 
1.3 

60.2 

4599 I 
8. o 
7 . 0  

453.7 

3.8 

4. 5*  8 

777.2 
5.6 
4.0 
2.4 

70.8 
769.2 

7.6 
6.  o 
4.4 
2.7 

761. I 
59.5 
7.9 
6.3 
4.7 

753. I 
51.5 
49.9 
8.3 
6.6 

745.0 
3.4 
I. 8 

40. 2 
38.6 

737.0 
5.4 
3.8 

30.5 

728.9 
7.3 
5.7 
4.1 
2.5 

720.9 
19.3 
7. 7 
6. I 
4.4 

712.8 

09.6 
8 .0  
6.4 

704.8 
3. 2 

701.6 
699.9 

8.3 

696.7 
5 .  I 
3- 5 
1.9 

go. 3 
688.7 

7 . 0  
5.4 
3.8 

680.6 

2.2 

11.2 

2.2 

4' 

1036.3 
4.2 

32. c 
29.5 

7.7 
102i. 6 

3.4 
21.3 
19. I 
7.0 

2. 7 
IO. 6 
08.4 

1004. I 

1014. a 

6.3 

999.8 
7.7 
5 . 5  

993.4 
91.2 
89. I 

1002.0 

6.9 
4.8 

982.7 
80.5 
78. 4 
6.2 
4. I 

971.9 
69 .8  
7.6 
5- 5 
3.3 

961.2 
59.0 
6.9 
4.7 
2. G 

950.4 
48.3 
6. I 
4.0 

41.8 
939.7 

7.6 
5.4 
3. 3 

31.1 

929.0 
6.8 
4.7 
2 . 5  

20.4 
918.2 

6. I 
3.9 

11.8 
09.6 

907.5 

1295.4 
2.7 
90.0 
87.3 
4.6 

I 282. o 
79.3 
6.6 
3.9 

71.2 

1268.6 
5.9 

57- 8 

52 .5  
49.8 

7.1 
4.4 

1241.7 
39. * 
6.4 
3.7 

31.0 
1228.3 

5.6 
2- 9 

20. 3 
17.6 

1214.9 

09.5 
6. 9 
4.2 

1201.5 
198.8 

6.  I 
3.4 
90.7 

1188. I 
5.4 
2. 7 

80.0 
77.3 

1174.6 
71.9 
69.3 
6.6 
3.9 

1161.2 

5. 
3. I 

50.5 
1147.8 

5.. I 
42.4 
39.7 

7.0 
1134.3 

2: ; 
1255. I 

12.2 

5 8 . 3  
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Lat. 

O I  

82 00 
1 
2 
3 
4 

82 05 
6 
7 
8 
9 

82 IO 
I 1  
I2 
13 
14 

82 15 
16 
17 
I 8  
19 

82 20 
21 
22 
23 
24 

82 25 
26 
27 
28 
29 

82 30 
31 
32 
33 
34 

.82 35 
36 

:i 
39 

82 40 
41 
42 
43 
44 

82 45 
46 
47 
48 
49 

82 50 
51 
52 
53 
54 

82 55 
56 
57 
58 
59 

82 60 
-- 

Valueof I/' 

Meters. 
31.021 

I 
2 
2 
2 

31.022 
2 
2 
2 
2 

3r. 022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 

. 2  
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 
2 

31.022 
2 
2 
2 

3 

3 
3 
3 
3 

3 
3 
3 
3 

31.023 
3 
3 
3 
3 

31.023 

31.023 , 

31.023 

Latitude 8zc to 83O-Meridional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

I 
2 

I 
2 
3 
4 

42 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 

60. 

I 
2 

-- 

Meters. 

31.02 
62.04 
93.07 

124 .  og 
155. I1 
186.13 
217.16 
4 . 1 8  

310.22 
341.24 
372.27 
403.29 
434.3' 
465.33 
496.36 
527.38 
558.40 
589.42 

279.20 

620.44 
651.47 
682.49 
7'3.51 
744.53 
775.55 
806.58 
837.60 
868.62 
899.64 

930.67 
961,69 
992.7' 

I 023.73 
I 054.75 

085.78 
116.80 

178.84 
209.87 

240.89 
271.91 
302.93 
333.95 
364.98 

I 396.00 

1 4  8.04 

I 520.09 

I 551. XI 
I 582.13 
I 613.15 
I 644.18 
I 675.20 
I 706.22 
1 737.24 
I 768.26 
I 799.29 
I 830.31 
I 861.33 

147.82 

1 427.02 

1 4  5 9.07 

Value of I /  

Meters. 
1861.29 

29 
* 29 
* 29 
.29 

1861.29 
* 30 
30 
30 

* 30 

1861.30 
' 30 
* 30 
.31 
-31 

1861.31 
* 31 
* 31 
* 31 
* 32 

1861.32 
* 32 
* 32 
* 32 
e32 

r861.32 
33 

* 33 
* 33 
' 33 

1861.33 
* 33 
* 33 - 34 
* 34 

1861.34 
' 34 
* 34 
* 34 
.34 

1861.35 
.35 
* 35 
.35 
* 35 

1861.35 
* 35 
* 36 
.36 
* 36 

1861.36 
36 

* 36 
* 36 
36 

1861.37 
* 37 
* 37 
* 37 
37 

1861.37 

3 u m  of minutes for middt 
latitude. 

/ 

I 
2 
3 
4 

2 
7 
8 
9 

I O  
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

22 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 

' 9  

40 
I 
2 
3 
4 

I 
2 

42 
. 7  

8 
9 

50 

3 
4 

55  
6 
7 
8 
9 ,  
60 

I 
2 

Metws. 

I 861.3 
3 722.6 
5 583.9 
7 445.2 
9 306.5 

11 167.7 
13 029. o 
I4 890.3 
16 751.6 

18 612. g 
20 474.2 

' 22 335.6 
24 196.9 
26 058.2 
27 919.5 
29 780.8 
31 642. I 
33 503.4 
35 364.7 

37 226.0 
39 087.4 
40 948.7 
42 810. o 
44 671.3 
46 532.6 
48 3%. 0 
50 255.3 
52 116.6 
53 978.0 

55 859.3 
57 700.6 
59 562.0 
61 423.3 
63 284.6 
65 146.0 
67 007.3 
68 868.6 
70 730.0 
72 59'. 3 

74 452.7 
76 314.0 
78 175.4 
80 036.7 
81 898. I 
83 7s9.4 
85 620.8 
87 482. I 
89 343.5 
91 204.9 

93 066. a 
94 927.6 
96 788.9 
98 650.3 

100 511.7 
I02 373.0 
104 234.4 
106 095.8 
107 957.1 
log 818.5 
111 679.9 

Latitude 82°Po-ordinates of curvature. 

Longitude. X 

Mekrs. 

;It : 

1854.5 

2 &P. 8 

6 476. Y 

:: 3: ; 
15 548 7 

20 19 429. 724.2 I 

777.2 
I 036.3 
1295.4 

I '3.5 
2 072.6 
2 331.7 

3 6. I 

7 772.2 
9 067. 

IO 362.5 
11 658. I 

16 3 * 9  
18 13.0 

22 019.2 
23 314 2 
24609. I 
25 904.0 
27 198.8 

28 29 49k 78 . 2  5 

31 083 
46 613 

77 626 

223 960 
'39 337 

I54 672 
169 962 
185 200 

383 
215 506 
230 565 
245 555 
260 471 
275 310 
290 066 

3aq 736 

62 129 

I 3  

3x9 3'5 
33 79 

362 462 
348 182 

376 633 
390 692 
404 634 
418 456 
432 152 
445 719 

Y 

Meters. 

0.0 
0.2 
0.3  
0.6 
0.9 

2.4 
3.0 

:: B 

45.7 
59.7 
75.6 
93.3 

112.9 

134.3 

209.9 
238.8 
269.6 
302.2 
336.7 
373. I 
411.4 

451.5 
493.5 
537 

1 2 0 9  
2 148 

4 32 

3;: : 

3 456 

'3 400 
16 205 
I9 274 
22 607 
26 201 

30 056 
34 I70 
38 543 
4 I73 
4 4 059 

56 200 
5 593 
6q 237 
70 130 
76 272 

. 82659 
89 290 
96 16g 

103 27 
IIO 617 
118 214 
-- 

1876GN0. 6- -23 
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- 
Lat. 

0 '  

83 o( 
1 

1 

83 0: 

i 

83 IC 

1: 
I4 

IC 
I >  
12 

1s 

83 2c 

f 

5 

1 1  
I: 

83 1: 

21 
2 2  

22 
24 

26 

27 
28 
29 

83 3c 
31 
32 
33 
34 

83 35 
36 
37 
38 
39 

83 40 
41 
42 
43 
'I4 

83 25 

F3 45 
46 
47 
48 
49 

83 5 0  
5 1  
5 2  
53 
54 

83 5s 
56 
57 
58 

83 2 
- 

1" 

3.78 
* 77 
* 76 
75 

* 75 
3.74 

* 7: 
,7: 
.71 

7c 

3-65 
.6E 
* 67 
,6t  
.6E 

3.65 
.64 
* 63 
.62 
.61 

3.60 
* 59 
e 5 8  
.57 
* 57 

3.56 
* 55 
* 54 
53 

. 5 2  

3. 5' 
50 
49 

e49 
.48 

3.47 
.46 
.45 
.44 
43 

3.42 
* 41 
.40 
* 40 
.39 

3.38 
.37 
-36  
* 35 
.34 

3.33 
.32 
*3 '  
.3' 
' 30 

3.29 
.28  

27 
.26 
. 2 5  

3. 24 

ai/ 
- 

7.56 
. 5 5  
e53 
.SI 
* 49 

7.47 
.45 
*44 
42 
40 

7.38 
* 36 
* 35 
-33 
e37 

7.29 
.28 
.26 
.24  
.22 

7.20 
' 19 
* 17 

15 - !3 
7. I 1  

.08 

.06 
* 04 

7 . 0 2  
7.01 

97 
95 

a92 
e90 
.88 
.86 

6.85 
* 83 
* 81 
79 - 77 

6.76 
74 

.72  
' 70 
.68 

6.67 
* 65 
* 63 
.61 
-59 

6.58 
56 

-54 
a 5 2  
* 50 

6.49 

. IO 

6.99 

6.93 

- 

8/' 

- 
11.3 

.3: 

.2! 

.2( . 2d 
11.2c . 1s . I! . 1: 
. IC 

11.0; . 0: 
0. !x 

9i 
10. 94 

9' 
.85 
.8t  
.a: 

IO. 81 
' 7E 
* 75 
.73 
* 7c 

IO. 67 
* 64 
.62 
* 59 
- 5 6  

10.54 
5 1  
48 

* 46 
* 43 

IO. 4c 
e38 
.35 
.32 
* 30 

IO. 27 
. 24  

19 
. r 6  

IO. 13 

.08 
* OS 
.03 

9.97 
* 9s 
.92 
,89  

9.86 
.a4 
.8r 
.78 
76 

9.73 

I .  Oi 

. 2 1  

. I 1  

IO. 00 

4'1 
- 

15. I i  
05 

.05 
5.0:  
4.92 

14.95 
* 9' 
.8j 
.84 
.& 

'4.77 
72 
65 

.6t  

.62 

J4*55 
55 

- 5 1  
.48 
e 4 4  

14.41 
* 37 
* 34 
' 3c 
.26 

'4.23 
* 19 . 16 
*03 

14.05 
4.01 
3.98 

* 94 
91 

13- 87 

* 76 
* 73 

13.69 
* 65 
.62 
e 5 8  
. 5 5  

13.51 
.47 
a 4 4  
-40 
* 37 

13.33 
* 30 
-26 

* 19 
13.15 

,08 
-04 

3.01 
1% 97 

. I2 

:2 

.22 

. I 1  

- 

Latitude 83O to 84O-Arcs of the parallel in meters. 

6'' 

18.91 
. .86 

. 8 2  

77 
* 73 

18.68 
* 64 - 59 
. 5 5  
' 5c 

18.46 
* 41 
37 

-32 
.28 

18.23 
.I9 
* 14 

.06 

18.01 
7.97 

92 
.88 
* 83 

17.79 
.74 
* 70 
65 

.61 

17.56 
e 5 2  
.47 
* 43 
f 38 

17.34 
* 29 
.25 

. 16 

17. I 1  
* 07 

7.02 
6.98 

93 
16.89 

* 84 
.80 
75 

- 7 1  

16.67 
.62 
* 58 
53 

* 49 
16.44 

.40 
35 

16.22 

.IO 

. 2 0  

: 2 
- 

6" 

- 

2 2 . 6  

* 63 
* 58 
* 53 
.47 

22.42 
* 36 
.31 
.26 
.20 

22.15 

2.04 
1-99 
.93 

21.88 
.83 
* 77 
* 72 
* 67 

21.61 
.56 
* 50 
* 45 
* 40 

21-34 
29 

a 2 4  . I8 
'3 

21.07 

0.97 
* 91 
.86 

20.80 

' 75 
' 7 0  
* 64 
* 59 

20.54 
-48 
* 43 
* 37 
* 32 

20.27 

. 16 

.OS 

19.94 
* 89 
.84 
* 78 

19-73 
67 

.62 

.57 
* 5 '  

19.46 

.IO 

1.02 

.21 

. I 1  

20.00 

1'' 

26-47 
.41 
.34 
. 2 8  

26.16 
*og 

6.03 
5.97 

* 90 

25.84 
78 
-72 
* 65 
. 5 9  

25.53 
a46 
40 

e34 
* 27 

25.21 

15 
*og 

5 .02  

4.96 
24.30 

* 84 
- 7 8  

71 
65 

24.59 
. 5 2  
e46 
* 40 
33 

24.27 
.21  
* 15 
.08 

4.02 

. 2 2  

23.96 
e 9 0  
* 83 
* 77 
a 7 1  

23.64 
* 58 

52 
* 46 
* 39 

23.33 
27 

14 
* 08 

23.01 
2.95 

89 
* 83 
* 76 

22.70 

. 2 0  

8'' 

30.25 . I 8  

30.03 
23.96 
29.89 
.82 
* 75 
' 67 
.60 

29.53 
.46 
* 39 

. .32 
* 25 

29. '7 

9.03 
8.96 

89 

28.82 
' 74 
' 67 
.60 
* 53 

28.46 
38 

* 31 
* 24 
. 17 

28.10 
8.03 
7. 95 
.88 
. 8 I  

27.74 
a67 
.60 
* 52 
' 45 

27.38 
* 31 . .24  
. '7 
-03 

27.02 
6. 95 
.88 
. 8 I  
* 74 

26.66 
.59 
- 5 2  
* 45 
* 38 

26.30 

. I 1  

. IO 

: 3 
.og 

6.02 
25.94 

9" 

- 

34.03 
3.95 

* 87 
* 79 
. 7 1  

33.63 
* 55 
* 46 
' 38 
* 3c 

33.22 
14 

3 . 6  
2.98 
.30 

32.82 
74 

.66 
58 
50 

32.42 
* 34 
.26 
.18 
.og 

32.01 
1.93 
' 85 

77 
* 69 

31.61 
* 53 
45 

* 37 
* 29 

31.21 . I2 
1.05 
0.97 
.88 

30.80 
e 7 2  
* 64 
.56 
* 48 

30.40 
.32 
* 24 . 16 
.08 

30.00 
29.92 - 84 

* 75 
.67 

29.59 
* 5 1  
* 43 
* 35 
27 

29.19 

1' 

226. g 
6.3 
5 . 8  
5.3 
4.7 

224.2 

3. I 
2.6 

3.6 

2.0 

221.5 

20.4 
19.9 
9.3 

218.8 
8.3  
7.7 

1.0 

:: ; 
216. I 

5.6 
5 . 0  
4.5 
4.0 

213.4 
2.9 
2.4 
I .  8 
1.3 

210.7 

09.7 
9. I 
8.6 

208. o 
7- 5 
7.0  
6 .4  
5.9 

205.4 
4.8 
4. 3 
3.7 
3.2 

202.7 

1.6 

0.5  

199.4 
8*9  
8.4 
7.8 

197.3 
6.7 
6.2 
5.7 
5 .  I 

194.6 

IO. 2 

2. I 

I .  I 

200.0 

a/ 

453.7 
2.7 
1.6 

50.6 
49.4 

448.4 
7.3 
6.2 
5 .  I 
4. I 

443.0 
1.9 

40.8 
39.8 
8.7 

437.6 
6.5 
5.4 
4: 4 
3.3 

432.2 

30. I 
29. o 
7.9 

426.9 
5.8 
4.7 
3 .6  
2.6 

421.5 
20.4 
'9.3 

, 8 . 2  
7- 2 

416. I 

5 . 0  
3.9 
2.9 
I .  8 

410.7 
09.6 
8. 6 
7.5 
6.4 

405.3 
4.3 
3.2 

I. 2 

2. I 
1.0  

400.0 
398.9 

7.8 
6.7 
5.6 

394.6 
3- 5 
2.4 
I *  3 

90.3 
389.2 

3' 

680.6 
79.0 
7.4 
5 . 8  
4. 1 

672.5 
70.9 
69.3 
7.7 
6. I 

664.5 
2.9 

61. 2 

59.6 
8.0 

656.4 
4.8 
3. 2 
I. 6 

50.0 

648.3 
6.7 
5. I 
3.5 
1.9 

640.3 
38.7 
7. I 
5- 4 
3.8 

632.2 
30.6 
29. o 
7.4 
5.8 

624. I 

. 2 .5  
20.9 
19. 3 
7. 7 

616. I 
4.5 
2.8 

09.6 
608.0 

6.4 
4.8 
3.2 

601.5 

599.9 
8 .3  
6.7 
5 .  I 
3.5 

591.8 
90.2 
88.6 

7 .0  
5.4 

583.8 

11 .2  

4' 

307.5 
5.3 
3. 2 

901.0 

898.9 
896.7 

4.6 
2.4 

90.3 
88. I 

886. o 
3.8 

81.7 
79.5 
7.4 

875.2 
3. I 

70.9 
68.8 
6.6 

864.5 
2.3 
60.2 
58.0 
5.9 

853.7 
51.6 
43.4 
7.3 
5. I 

843.0 
'40.8 
38.6 
6.5 
4.3 

832.2 
30. o 
27.9 

5 . 7  
3.6 

821.4 
'9.3 

. 7. I 
5 . 0  
2.8 

810.7 
08.5 
6.4 
4.2 

802. I 

793.9 
7.7 
5.6 
3.4 

9'. 3 
789. I 

7 . 0  
4.8  

778.4 
2: ; 

1'34.3 
1. 7 

29. o 
6.3 
3.6 

1120.9 
18.2 

5 . 5  
2.8 
IO. I 

1107* 4. i 
102. I 

9 9 . 4  
6.7 

1094.0 
91.3 
88.6 
6. o 
3.3 

1080.6 
77.9 

5 . 2  
72. 5 
69.8 

1067. I 

4.4 
61.8 
59. I 
6.4 

1053.7 
5 1 . 0  
48.3 
5.6 
2. g 

1040.2 

37.5 
4.9 

32. 2 
23.5 

1026.8 
4.1 

21.4 
18.7 
6.0 

1013.3 
IO. 6 
07.9 

5.3 
1002.6 

999.9 
7.2 
a. 5 

91.8 
89. I 

986.4 
3.7 

81.0 

78. 3 
5.6 

972.9 
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La1. 

D I  

13 00 

3 
4 

13 05 
6 
7 a 
9 

$3 IC 

1 
2 

I1  
I1 
1: 

14 

I t  
li 
I $  

15 

33 15 

53 2c 
21 
2: 

21 
2: 

53 2! 
2( 
2: 
21 

2! 

83 3' 
3 
3. 
3, 
3s 

83 3 
3' 
3 
3 
3 

83 4' 
4 
4 
4 
4 

4 
4 
4 
4 

83 5 
5 
5 
5 
5 

83 5 
5 
5 

' 5  
5 

83 6 

83 4 

- 

due of I / /  

AfitO-S. 
31.023 

3 
3 
3 
3 

31.023 
3 .  
3 
3 
3 

3 
3 
3 
3 

31.023 
3 
3 
3 
3 

3 
3 
3 
3 

31.023 
3 
3 
3 
4 

31.024 
4 
4 
4 
4 

4 
4 
4 
4 

31.024 
4 

. 4  
4 
4 

4 
4 
4 
4 

31.024 
4 
4 
4 
4 

4 
4 
4 
4 

31.023 

31.023 

31.024 

31.024 

31.024 

31.024 
-- 

Latitude 83O to 84°-Meridibnal arcs. 

ums of seconds for middle 
latitude. of I/ , - 

I /  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 

I 
2 

i 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

55 
6 
7 
8 
9 
60 

I 
2 

- 

Ahters. 

31.02 
62.05 
93.07 

124. og 

186.14 
217.16 
248.19 

310.24 

403.31 
434.33 
465.35 
496.38 

558.42 
589.45 

620.47 
651.49 
682.52 
713.54 
744.56 
775.59 
806.61 
837.64 
868.66 
899.68 

930.7 I 
961.73 
992.75 

I 023.78 

155.12 

279.21 

341.26 
372. 28 

527.40 

1054.80 
I 085.82 
I 116.85 
I 147.s7 
I 178.89 
1209.92 

I 240.94 
I 271.96 
I 302.99 
1334.01 
I 365.04 
I 396.06 

I 458.11 
I 489.13 
I 520.15 

1 5 5 1 .  18 
I 582,20 
I 613.22 
I 644.25 
I 675.27 
I 706.29 
1737.32 
I 768.34 
1799.36 
1830.39 
I 861.41 

I 427.08 

Mefe?.s. 
1861.37 

* 38 
* 38 
38 

.38 

* 38 
* 38 
.38 

1861.38 

* 39 

1861.39 
' 39 
* 39 
* 39 
.39 

1861.39 
* 39 
* 40 
* 40 
* 40 

1861.40 
40 

e40 
' 40 
* 40 

1861.41 
.41 
* 41 
* 41 
41 

1861.41 
.41 
* 41 
* 42 
* 42 

1861.42 - 42 
42 

* 42 
* 42 

1861.42 
* 43 
* 43 
43 

* 43 
1861.43 

* 43 
43 

f 43 
* 43 

1861.44 
-44 
.44 
a 4 4  
a 4 4  

1861.44 
e 4 4  
-44 
* 45 
e45 

1861.45 

.ms of minutes for middle 
latitude. 

- 
/ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

'5 
6. 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

35 
6 
7 
8 
9 

40 

1 
2 

I 
2 
3 
4 

4i 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Meters. 

I 861.4 
3 722.7 
5 584.1 
? 445.5 
9 306.9 

I I  168.3 
13 029.6 
14 891. o 
16 752.4 

18 613.8 
20 475.2 
22 336.6 
24 '97.9 
26 059.3 
27 920.7 
29 782.1 
31 643.5 
33 504.9 
35 366.3 

37 227.7 
39 089. I 
40 950.5 
42811.9 
44 673.3 
46 534.7 
48 396. I 
50 257.5 
52 118. g 
53 980.3 

5 5  841.7 
57 703.2 
59 564.6 
61 426. o 
63 287.4 
65 148.8 
67 010.2 
68 871.7 
70 733. I 
72 594.5 

74 455.9 
76 317.3 
78 178.8 
80 040.2 
81 901.6 
83 763. I 
85 624.5 
87 485.9 ss 347.4 
91 208.8 

93 070.2 
94 931.7 
96 793. I 
98 654.5 

100 516.0 
102 377.4 
104 238.9 ::; ;E: il 
10g 823.2 
I I I  684.7 

- 
Latitude 83O-Co-ordinates of curvature. 

.ongitude. s 

hfite?.S. 

226. g 
453.7 
680.6 
907 .5  

1 134.3 
I 361.2 
1588. I 
1814.9 
2 041.8 

2 268.7 
3 403.0 
4 537.3 
5 671.6 
6 805. g 
7 940.2 
9 074.5 

I O  208.7 
11 343.0 
12 477.2 

13 611.4 
14 745.5 
is 879.6 
17 013.7 
I 8  147.8 
19 281.8 

21 549.7 
22 683.6 
23 817.4 

24 951.2 
26 08q. 9 
27 219 
40 818 
54 405 
67 975 
81 525 
95 051 

108 548 
122 013 

'35 4 4 1  
I48 828 
162 171 
175 465 
188 706 
201 891 
215 0x5 

241 065 

266 827 

292 268 

20 415.8 

228 074 

253 984 

279 589 

304 859 
317 358 
329 763 
342 068 
354 270 
366 367 
378 353 
390 226 

Y 

MefO-s. 

0.0 
0. I 
0.3 
0 . 5  
0.8 

I. 6 

2 .7  

3.3 
7.4 

13. I 
20.5 

29.5 
40. 1 

52.4 
66.3 
81. g 
99. I 

117.9 
138.4 
160.5 
184.2 
2 9 . 6  
236.6 
265.3 
295.6 
327.5 
361. I 

433. I 
472 

1061 
1886 

2 946 
4 241 
5 770 
7 534 
9 53' 

I I  761 
14 223 

19 841 

1.2 

2. I 

396.3 

16 917 

22 996 
26 379 
29 990 
33 828 
37 892 
42 180 

46 691 
5 1  424 
56 377 
61 549 
66 939 
72 544 
78 363 
84 395 
go6 7 

103 745 
97 oh 
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I 
Lat. 

O I  

84 oc 
J 
2 
3 
4 

84 05 
t 
7 
E 
s 

84 IC 

13 
14 

84 15 
16 
17 
IS 
19 

84 20 

I 1  
I2 

21 
22 
23 
'24 

84 25 
26 
27 
28 
29 

84 30 
31 
32 
33 
34 

84 35 
36 
37 
38 
39 

84 40 
41 
42 
43 
44 

84 45 
46 

49 

84 50 
51  
5 2  
53 
54 

8 )  55 
56 
57 
58 
59 

84 60 

2 

- 
1" 
- 

3.24 
.23 
23 
.22 
.21 

3. 20 
19 

. 1 8  
* 17 . 16 
3. I 5  

* 14 
.I4 
* 13 

3. I 1  

.og 

.08 

.07 

3.06 
.OS 
.OS 
04 
03 

3.02 

3.00 
2.99 
.98 

2.97 
* 96 
* 96 
.95 
.94 
2.93 

* 92 
.9I 
e 9 0  
* 89 

2.88 
* 87 
.87 
.86 
* 85 
2.84 

* 83 
.82 
.8r 
.&I 

2.79 
. .78 
78 

* 77 
' 76 
2. 75 - 74 

* 73 
* 72 
* 71 
2.70 

. I2 

. IO 

. 01 

al l  
- 

6.45 
4i 
.4! 
* 4: 
.4' 
6.4~ 
.3f 
* 3f 
.34 
,3: 

6.31 . 25 
. 2 j  
.25 . 2: 
6.2i 

. IE . I t  
* 14 

6.12 

07 
.of 
6.04 

6. oc 
5.99 
.97 

5.95 
* 93 - 91 
* 89 
.88 

5.86 
.84 
. 8 2  
.8r 
* 79 

5. 77 
* 75 
f 73 
-71 - 70 
5.68 
.66 
* 64 
.62 
.61 

5.59 
* 57 
* 55 
* 53 
e 5 2  

5 - 5 0  
* 48 
* 46 
.44 
43 

5.41 

. 2c 

. I 1  

. 0 2  

8/' 

- 

9.73 
.70 
.68 
* 65 
.62 
9.59 

* 57 
* 54 
. 5 '  
* 49 

9.46 
* 43 
* 41 
38 
.35 
9.33 

f 30 
* 27 
.24 

' .22 

9.19 
.16 
* 14 

.08 

9.06 
03 

9.00 
8.97 
95 

8.92 
89 

.87 

.84 

.81 
8. 79 
76 
73 

-71 
.68 

8.65 
.62 
.60 
-57 
* 54 
8.52 

* 49 
* 46 
e 4 4  
.41 

8.38 
* 35 
.33 
.. 30 
' 27 

8. 25 

19 
* 17 
* I4 

8. I I  

. I 1  

.22 

4" 

12-97 
* 94 
-90 
.86 
* 83 

12-79 
76 

* 72 
* 69 
65 

12.61 
* 58 
.54 
' 50 
e47 

12.43 
* 40 

* 33 
29 

12.25 

. 1 8  
* 14 

12.07 
* 04 

1.97 
93 

11.89 
.86 
.82 
* 79 - 75 

11.71 
.68 
* 65 
.61 
57 

11.54 
50  
-46 
-43 
.39 

11.36 
. .32 
.28 
* 25 

11.18 
* 14 

* 07 
* 03 

36 

.22 

. I1 

2.00 

.2I 

-10 

11.00 

0.95 

89 
* 85 

* 92 

IO. 82 

Latitude 84O to 85O-Arcs of the parallel in meters. 

IV' 

16.22 - 17 
* I3 
.08 
6.04 
15. 99 
6-95 
.go 
.86 
.81 

15. 77 
* 72 
.68 
* 63 
59 

'5.54 
50 
45 

* 41 
.36 

15. 32 
27 
.23 
. 1 8  
* 14 

15. og 
*OS 

5 . 0 0  
4.96 

* 91 

14.87 
.82 
* 78 
* 73 
e69 

14.64 
.60 
* 56 

* 47 

14.42 
38 
.33 
29 
-24 

14.20 
15 

.06 
4.02 

13.97 
.93 
.88 
* 84 
79 

'3.75 
f 70 
.66 
.61 
57 

'3.52 

. I 1  

0 / )  

'9.46 
-41 
* 35 
30 
24 

9. '9 - I4 
.08 
9.03 
8.97 

18.92 
* 87 
.81 
76 

* 70 
18.65 
.60 
54 

* 49 
.44 

18.38 
* 33 
27 

* 17 
18. I I  
.06 

8.00 
7.95 

* 90 

17.84 
* 79 
* 73 
.68 
* 63 

17- 57 
' 52 
47 

* 41 
' 36 

17.30 
' 25 

* I4 
*og 

17.03 
6.98 

* 93 
. .87 

.82 

16.76 
* 71 
.66 
.60 
55 

16.49 
.44 
39 

16.22 

.22 

.20 

13 
- 

P'/ 
- 
22.7c 

* 64 
a 5 8  

* 5 '  
.45 

22.39 
33 
.20 

* I4 

22.07 

1.95 
.88 
. 8 2  

21.76 
* 7c 
* 63 
* 57 
* S I  

21.45 
38 

. 2c 

2.01 

: 32: 
' 19 

21. I3 
-07 

0.94 

20.82 
75 
69 
.63 
56 

20.50 
a 4 4  

* 38 
* 32 
.26 

20.19 
'3 
.06 

20.00 
19.94 
19.87 
-81 
* 75 
.68 
.62 

19.56 
* 50 
* 43 
* 37 
-31 

'9.24 
. 1 8  

9.05 
8.99 
18-93 

1.00 

* .8a 

.I2 

- 

8)) 

25.94 
.87 
.& 
73 
.66 

25.59 
* 51 
-44 
37 
30 

25.23 
'5 

.08 
5.01 
4.94 
24.87 

79 
* 73 
* 65 
a 5 8  

24.51 
e 4 4  
* 37 
29 

24.15 
.08 
4.01 
3.93 
.86 

23.79 
.72 
* 65 
* 57 
* 50 

23.43 
.36 - 29 

15 

23.07 
3.00 
2.93 
.86 .. 78 

22.71 
* 64 
-57 
* 50 
* 42 

22.35 
.28 

* I4 
2.06 

ZI.99 
* 92 

* 70 
21.63 

,22 

.22 

.21 

3 .7 

9/' 

29.19 

9.03 
8.95 
.87 

28.78 
* 70 
.62 
* 54 
.46 

28.38 
* 30 

* 14 
8.06 
27.97 
.89 
.82 
* 73 
* 65 

27.57 
49 

e 4 1  
* 33 - 25 

27.17 
.09 
7.01 
6.92 
84 

26.76 
.68 
.60 
.52 
a 4 4  

26.36 
.28 

6.04 

25-96 
.88  
* 79 
* 71 
.63 

25.55 
47 
.39 
* 31 
* 23 

25.15 
5.07 
4.98 

a 9 0  
.82 

24.74 
.66 
.58  
* 50 
42 

24.34 

. I1 

.22 

.20 

. I2 

1' 

'94.6 
4. I 
3.5 
3.0 
2.4 

191.9 
1.4 
0.8 
90.3 
89.7 

189.2 
8.7 
8. I 
7.6 
7.0 

186.5 
6. o 
5.4 
4.9 
4.4 

183.8 
3.3 
2.7 

1.7 
181. I 
0.6 

80.0 
79.5 
9.0 

178.4 
7.9 
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82. I 

79.9 
7.8 
5.6 

573.4 
71.3 
69. I 

7.0 
4.8 

562.6 
60.5 
58.3 
6.2 
4. 0 

5 5 ' .  8 
49.7 

7 .5  
5.4 
3.2 

541.0 
38.9 
6.7 
4.6 

IO. 2 

2.4 

53;: ; 
5.9  
3.8 
21.6 

519.4 

5' 

811.2 
08.6 
5.9 

797.8 
. 5 .  I 

92.4 
89.7 

784.3 
81.6 
78.9 
6.2 
3.5 

770.8 
68. I 
5.4 
2.7 

60.0 

757.3 
4.6 

51.9 
49.2 
6.5 

743.8 
41. I 
38.4 

5.7 
3.0 

730.3 
27.6 
4.9 

19.5 
716.8 

4.1 
11.4 
08.7 
6. o 

703.3 
700.6 
697.9 

5.2 
92.5 

689.8 
7. 1 
4.4 

81.7 
79.0 

676.3 
3.6 

70.9 
68.2 

5 . 5  
662.8 
60. I 
57.4 
4.7 

52. o 
649.3 

&: ; 

7;o 

22.2 
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Lnt. 

- _- 
O I  

, 85 00 

Value of 11 

Meters. 

5 
5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 

31.025 
5 
5 
5 
5 

6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
G 

31.026 
6 
6 
6 
6 

3 I. 026' 
6 
6 
6 
6 

31.026 
G 
6 
6 
G 

3 I. 026 

31.025 

31.025 

31.025 

31.025 

Latitude 85O to 86°-Meridional mix. 

Sums of seconds for middle 
latitude. 

/ I  

I 
2 

3 
4 
5 
G 
7 
8 
9 

1 0  
' I  

2 

3 
4 

15 
G z 
9 

20 
I 
2 
3 
4 

25 
6 

b 
9 

30 

3 
4 

2 

32 
7 
8 
9 

40 

' 3  
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

I 
2 

7 
8 
9 
6 0 '  

Meters. 

1.03 

93.08 
124. IO 
155.13 
186.15 
217.18 
248.21 
279.23 

310.26 

372.3' 
403.33 
434.36 
4%. 38 
496.41 
527.44 
558.46 
589.49 

620.51 
651.54 
682.56 
713.59 
744.62 
775.64 
806.67 
837.69 
868.72 
899.74 

930.77 
961.79 
992.82 

I 023.85 
I 054.87 
I 085.90 
I 116.92 
I 147.95 
I '78.97 

d2.05 

341.28 

1210.00 

I 241.03 
1272.05 

I 334.10 
I 365.13 
I 396.15 

I 489.23 

I 551.28 

I 613.33 

1675.38 

1303.08 

1427. I 8  
I 458.21 

I 520.26 

I 582.31 

I 644.36 

I 70G.41 
1 737.44 
I 768.46 
1 799.49 
I 830.51 
I 861.54 

Value of I /  

Metms. 
1861.51 

* S I  
.5' 
* 5 '  
* 5 1  

1861.52 
e 5 2  
' 52 
* 52 
* 52 

1861.52 

* 52 
.5" 
* 52 
* 52 

1861.53 
53 

* 53 
a53 
* 53 

1861.53 
* 53 
a53 
* 53 
* 53 

1861.53 
-54 
* 54 
* 54 
-54 

1861.54 - 54 
-54 
54 

e54 
1861.54 

54 
*54 
. 5 5  
- 5 5  

1861.55 
* 55 

55 
55 

* 55 
1861.55 - 55 

* 55 
' 55  
* 5s 

,1861.56 
' 56 
* 56 
* 56 
* 56 

1861.56 
* 56 
* 56 
* 56 
56 

1861.56 

;urns of minutes for middle 
latitude. 

- 
/ 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 

' 3  
. 4  

:i 
7 

. 9  
n 

20 
I 
2 

3 
4 
'5 
6 
7 
8 
9 

30 
I 
2 
3 
4 

3i 
i 
9 

40 
I 
2 

3 
4 

45 
6 
7 
8 
9 

50 

3 
4 

I 
2 

7 
8 
9 
60 

Meters. 

I 861.5 
3 723.0 
5 584.5 
7 446.0 
9 307.6 

11 169.1 
13 030.6 
14 892. I 
16 753.6 

18 615.2 
20 476.7 
22 338.2 
24 '99.7 
26 061.2 
27 922.8 
29 784.3 
31 645.8 
33 507.3 
35 368.9 

37 230.4 
39 091.9 
40 953.5 
42 815.0 
44 676.5 
46 538. I 
48 399.6 
50 261. I 
52 122.7 
53 984.2 

55 845.7 

61 430.4 
63 291.9 
65 153.4 
67 015.0 
68 876.5 
70 738. I 
72 599.6 

74 461.2 
76 322.7 

80 045. 
81 907.4 
83 768.9 
85 630.5 
87 492.0 
89 353- 6 
gr 215.2 

93 076.7 
94 938.3 
96 799.8 
98 661.4 

100 522. g 
102 38q. 5 
104 246. I 
r06 107.6 
107 969.2 
iog 830.8 
I I I  692.3 

57 59 707* 568. i 

78 184.8 

Latitude 8~o-Co-o~inates of curvature. 

Longitude. X 

Mefcrs. 

162.2 
324.5 
486.7 
649.0 
811.2 
973.5 

129 . o  
I 460.2 

I 622.5 
2 433.7 
3 245.0 
4 056.2 
4 867.4 
5 678.6 
6 489.8 
7 301. o 
8 112.2 
8 923.3 

9 734.5 
10 545.6 
I I  356.7 
12 167.8 
12 978.8 
13 789. 8 
14 600.8 
15 411.8 
16 222.7 

1 I3$7 

17 033.6 

17 844.5 
18 655.3 
I9 466 
2 192 

48 613 
58 304 
67 977 
77 629 
87 258 

106 433 
115 974 
125 4% 
I34 948 
I44 375 
I53 759 
163 096 

3 9 0 9  8 

96860 . 

3: 2:; 
190 800 
I99 922 
208 985 
217 985 
226 918 

235 783 
244 577 
253 296 
261 939 
270 503 
278 986 

Y 

Meters. 

0.0 
0. 1 
0. 2 

0.4 
0.6 
0.8 
I. I 
1.5 
1.9 

2.3 
5.3 
9.4 

1 4  7 

28.8 
37.6 
47.6 
58.8 
71. I 

84.6 
99.3 

115.2 
132.2 
150.4 
169.8 
190.4 

235. I 
259.2 

2% 4 
310.9 
338 
762 

I 354 
2 114 
3044 
4 142 

3 5  408 
6 841 

8 442 
IO 209 
12 143 
I4 242 
16 506 

18 934 
21 526 
24 281 
27 I97 
30 275 

33 512 
36 909 
40 464 
44 176 
48 044 
52 066 
56 243 
60 571 
65 050 
69 679 
74 456 

21.2 

212.2 
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- 
Lat. 

O I  

8600 
I 
2 

3 
4 

86 05 
6 
7 
8 
9 

86 IO 
I1 
I2 

13 
14 

86 15 
16 
I7 
18 
19 

86 20 
21 
22 

23 
24 

86 25 
26 
27 
28 
29 

86 30 
31 
32 
33 
34 

86 35 
36 
37 
38 
39 

8640 
41 
43 
43 
44 

86 45 
46 

49 

86 50 
51 
52 
53 
54 

86 55 
56 
57 
58 
59 

86 60 

% 

- 

,- 

1" 
- 
2. 16 
.16 
1s 

. I4 

. I3 
2. I2 . I1 . I O  
*og 
.08 

2.07 
07 

.06 
05 

eo4 
2.03 

.02 . 01 
2.00 
1-99 

1.98 
-98 
* 97 
* 96 
* 95 

1.94 
* 93 - 92 
* 91 
-90 

I. 89 
.88 
* 87 
.86 
.86 

I. 85 -. 84 
.83 
.82 
.8I 

I. 80 
79 
79 

-78 
* 77 

I. 76 
75 

-74 
* 73 
72 

I. 71 
* 70 
70 

.69 

.68 
I. 67 
.66 
65 

* 64 
63 

I. 62 - 

a//.. 
- 

4.33 
e31 
* 29 

27 
.26 

4.24 

.18 
17 

4. 1s 
I3 

.og 

.08 

4.06 
-04 

4.00 
3.99 

3.97 
-95 
* 93 
.9I 
-90 

3.88 
.86 
* 84 
.82 
.81 

3.79 
* 77 
* 75 
73 

* 72 
3. 70 
.68 
.66 
* 64 
* 63 

3.61 
59 
57 - 55 

* 54 
3.52 

50 
-48 
.46 
* 45 

3.43 
-41 
* 39 
* 37 

3.34 - 32 
30 

.28 
27 

3.25 

.22 

.m 

. I1 

.02 

-36 

- 

8// 

- 

6.49 
.47 
.44 
e41 

6.36 
33 

* 25 

6.22 

17 
* I4 

* 38 

:% 

.20 

. I1 

6. og 
.06 
-03 

6.01 
5.98 

5.95 
* 93 
*90 
* 87 
84 

5.82 
' 79 
* 76 
* 74 
* 71 

5.68 
65 

* 63 
.60 
.57 

5 . 5 5  
52 
49 

* 47 
.44 

5.41 
38 

-36 
33 
30 

5.28 
* 25 

* I7  

5.  I4 

*og 
.06 
* 03 

5.01 
4.98 - 95 - 93 

e 9 0  
4.87 

.22 

.20 

. I1 

,- 

4// 

8.66 
.62 
* 59 
* 55  
* S I  

8.48 
.44 
a41 
* 37 
33 

8.30 
.26 
* 23 
' I9 1s 

8. 12 
.08 
05 

8.01 
7.97 

7.94 
-90 
* 87 
* 83 
* 79 

7.76 
e 7 2  
.68 
* 65 
.61 

7.58 - 54 
* 50 
' 47 
* 43 

7.40 

f 32 
* 29 
25 

7. 22 . I8 
* 14 

- 0 7  
7.04 
7. - 
6.96 

93 
.% 

6.86 
.82 
78 
75 

-71  
6.68 

* 64 
-60 
* 57 
* 53 

6.50 

* 36 

. I1 

Latitude 86O to 87O-Arcs of the parallel in meters. 

6)' 

IO. 82 - 78 
* 73 
-69 
64 

IO. 60 
55  

* 51 
* 46 
* 42 

10.37 
* 33 
.28 
-24 
* I9 

IO. I5 

.06 

9.97 

9.92 
.88 
* 83 
79 
74 

9.70 
* 65 
.61 
* 56 
* 52 

9.47 

* 34 - 29 
9.25 

.16 

' 07 

9.02 
8.98 - 93 - 89 

84 
8.80 - 75 

* 71 
.66 
.62 

. I O  

IO. 01 

- 3  *4i! 

. 2 0  

. I 1  

8.57 

3 . 4  
e 4 4  
39 

30 
.26 

* I7  
8. 12 

8.35 

-21 

- 

W' 

12. gg 
* 93 
.88 
.82 

77 
12.72 

.66 

.61 

. 55  
50 

12.45 
39 

* 34 
.28 
* 23 

12. I 8  

* 07 

I. 96 

11.91 
85 

.& 
* 74 
* 69 

11.64 
. 5 8  
e53 
47 

.42 

11.36 
* 3' 
.26 

. '5 
1 1 . 9  
I. 04 
0.99 
.93 . 88, 

IO. 82 
* 77 
72 

.66 

.61 
10.55 

50 
* 45 
39 

.34 

IO. 28 

. I 2  

2.01 

.20 

: 3 . I 2  
* 07 

IO. 01 
9.96 
-91 

9.74 
:E 

'5. ' 5  
*og 

5.02 

4.96 
-90 

14.83 
* 77 
* 71 
65 

.58 

14.52 
.46 
.39 
33 

' 27 
14.20 

* I4 
.08 

4.02 
3.95 

'3.89 
83 
76 
70 

* 64 
'3.58 

5 1  
* 45 
* 38 
32 

13.26 

* 13 
* 07 

3.01 
12.94 
. .88 

. 8 2  
75 

f 69 

12.63 
.57 

* . S O  
-44 
38 

12.31 
* 25 
* '9 
.06 

. 2 0  

. I 2  

12.00 

1.94 
* 87 
.81 
* 75 

11.68 
.62 
e56 
' 49 
* 43 

11.37 

17.3' 
24 

* '7 . I O  
7.03 

16.95 
.88 
. 8 I  
74 
67 

16.59 
* 52 
.45 
* 38 
31 

16.23 
. 16 
.09 

6.02 
5.95 

.& 
* 73 
.66 
* 59 

' 5 . 5 '  
.44 
37 . .30 

15.15 
.OS 

5.01 
4.94 
.86 

14.79 
72 

* 65 
* 58 
.so 

14.43 
* 36 
-29 

I4 
14.07 
4.00 
3.93 
.86 
78 

'3.71 
64 

* 57 
.so 
* 42 

13.35 
.28 

15.87 

. 2 2  

.22 

.21  

3: 2 
12.99 

19.48 
.40 
.32 
.24 . 16 

19.07 
8.99 

91 
83 

* 75 

18.67 
* 59 
f 5' 
43 
35 

18.26 
. I 8  

8.02 
7.94 

17.86 
* 78 
. 7 0  
.62 
.54 

17.45 
.37 
* 29 

I3 

17.05 
6.97 
.88 
* 80 
* 72 

16.64 

* IO 

. 2 1  

e56 
48 

.40 

.32 

16.24 
.16 

6.07 
5.99 
.92 

15.83 
* 75 
* 67 
-59 
51 

15. 43 
35 

.26 

.18 

15.02 
4.94 
.86 
* 78 
70 

14.61 

. IO 

1' 

129.9 
9.3 
8.8 
8. 2 

7 .7  
127.2 

6.6 
6. I 
5 . 5  
5 . 0  

124.5 
3.9 
3.4 
2. s 
2.3 

121.8 

0. 7 
19.6 

119. I 
8.5 
8.0 
7.4 
6.9 

I 16.4 
5 .8  
5.3 
4. 7 
4. 2 

113.6 
3. 1 
2.6 

1.5 
110.9 

IO. 4 
09.9 
9.3 
8.8 

108.2 
7.7 
7.2 
6.6 
6. I 

105.5 
5.0  
4.5 
3.9 
3.4 

102.8 
2.3 
I. 8 

0 .7  

I. 2 

20. I 

2 . 0  

I. 2 

100. I 
99.6 
9. I 
8.5 
8.0 

97.4 

259.7 
8.6 
7.6 
6.5 
5.4 

254.3 
3.2 

50.0 

248.9 
7.8 
6.8 
5.7 
4.6 

243.5 
2.4 
1.3 

40.3 
39.2 

238. I 

7 . 0  
5.9 
4.9 

232.7 
I. 6 

30.5 
29.5 
8.4 

227.3 
6.2 
5.1 
4. 1 
3.0 

221. g 
20.8 
19. 7 
8.6 
7.6 

216.5 
5.4 
4.3 
3.2 

2 . 2  
I. I 

3.8 

2.2 

211. I 
IO. 0 

08.9 
7.8 
6.8 

205.7 
4.6 
3.5 
2.4 
1.3 

200.3 
199.2 

8. I 
7 .0  
5.9 

194.9 

389.6 
8. o 
6. 3 
4. 7 
3. I 

381.5 
79. 9 
8.2 
6.6 
5 . 0  

373.4 
I. 8 

70. I 
68.5 
6.9 

365.3 
3.6 

60.4 
58.8 

357.2 
5 . 5  
3.9 
2.3 

50. 7 
349- 1 

7.4 
5 .8  
4.. 2 
2.6 

340.9 
39.3 
7.7 
6. I 
4.5 

332.8 
31. 2 
29.6 
8. o 
6.3 

324.7 
3.1 

21.5 
'9.9 
8.2 

316.6 
5 . 0  
3.4 
I. 8 

2.0 

10. I 

308.5 
6.9 
5.3 
3.6 

300.4 
298.8 
7.2 
5.5 
3.9 

292.3 

2.0 

5'9.4 
7.3 
5.' 
3.0 

IO. 8 
508.6 

6 .5  
4.3 

500. 0 

497.8 
5.7 
3.5 

91.3 
89.2 

487.0 
4.9 
2.7 

80.5 
78.4 

476.2 
4.0 

71.9 
69. 7 
7.6 

465.4 

2.2  

3.2 
61. I 

2: B 
454.6 

2.4 
50.3 
48. I 
5.9 

443.8 
41.6 
39.5 

7. 3 
5.1 

433.0 
30.8 
28.6 
6.5 
4.3 

422.2 

17.8 
5.7 
3.5 

411.3 
og. 2 

7.0 
4.9 
2.7 

400.5 
398.4 

6.2 
4.0 
1.9 

20.0 

389.7 -- 

649.3 
6.6 
3.9 

41. 2 

38.5 
635.8 

3. 1 
30.4 
27.7 

5 . 0  

622.3 
19.6 
6.9 
4. 2 

11.5 
608.8 

6. I 

598. o 

595.3 
92.6 
89.9 

7.2 
4. 5 

581.8 
79.0 
6.3 
3.6 

70.9 

568.2 
5 . 5  
2.8 

60. I 
57.4 

554.7 
5 2 . 0  

49.3 
6.6 
3.9 

541.2 
38.5 
5.8 
3.1 

30.4 
527.7 

5.0  
22.3 
19.6 
6.9 

514.2 
11.5 
08.8 
6. I 
3.4 

500.7 
498.0 

5.3 
92.6 
89.9 

487.2 

602: ; 

--- 
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Lat. 

0 ;  

86 00 
I 
2 

3 
4 

86 05 
6 
7 
8 
9 

8G IO 
11 
12 
13 
14 

86 15 
16 
17 
I 8  
19 

86 20 
21 
22 

23 
24 

86 25 
26 
27 
28 
29 

86 30 
31 
32 
33 
34 

86 35 
36 

38 
37 

39 

86 40 
41 
42 
43 
44 

86 45 
46 
47 
48 
49 

86 50 
5 1  
52 
53 
54 

86 55 
56 
57 
58 
59 

86 60 

Value of 1’1 

Meters. 
31.026 

6 
6 
6 
G 

31.026 
6 .  

6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

31.026 
6 
6 
6 
6 

6 .  

31.027 
7 
7 
7 
7 

7 
7 
7 
7 

7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31.027 

31,027 

31.027 

Latitude 86O to 87°--hferidional arcs. 

Sums of seconds for middle 
latitude. 

I /  

I 
2 

3 
4 

2 
7 
8 
9 

IO 
I 
2 
3 
4 

15 
6 
7 
8 
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

50 

3. 
4 

1 
2 

52 
7 
8 
9 
60 
- 

MtftYS. 

31.03 
62.05 
93.08 

124. I1 

155. I3 
186.16 
217.18 
248.21 
279.24 

310.26 
341.29 
372.32 
403.34 
434.37 
465.40 
496.42 
527.45 
558.48 
589.50 

651.55 
620.53 

682.58 
713.61 
744.63 
775.66 
806.69 
837.71 
868.74 
899.77 

930.79 
961.82 
992.85 

I 023.87 
I 054.90 
I 085.92 
I 116.95 
1 147.98 

I 210.03 

1241.06 
I 272.08 

I 334.14 
I 365.16 
1 396.19 

1 458.24 
1 489.27 
I 520.29 

I 551.32 
1582.35 
1613.37 
I 644.40 
1675.43 
1706.45 
1737.48 
I 768.51 
1 799.53 
I 830.56 
I 861.58 

I 179.00 

I 303. I1 

I 427.21 

Mefen. 
1861.56 - 56 - 56 

57 
* 57 

1861.57 
* 57 
* 57 
* 57 
* 57 

1861.57 
* 57 
* 57 
* 57 
* 57 

1861.57 
58 

a 5 8  
* 58 
* 58 

1861.58 
* 58 

58 
e 5 8  
.58  

58 
* 58 
* 58 
58 

1861.58 

1861.58 
59 

.59 
* 59 
* 59 

1861.59 
* 59 
* 59 
* 59 
’ 59 

1861.59 
59 

* 59 
e59 
* 59 

1861.59 
.60 
.60 
.60 
.60 

1861.60 
.Go 
.60 
.60 
.60 

1861.60 
.60 
.60 
.6O 
.60 

1861.60 

Sums of minutes for middle 
latitude. 

/ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
I 
2 
3 
4 

I 2  

z 
9 

20 
I 
2 
3 
4 

2i 
7 
8 
9 

30 

3 
4 

I 
2 

32 
5 
9 

40 
I 
2 
3 
4 

45 
6 

i 
9 

50 

3 
4 

I 
2 

7 
8 

2 

Mtfers. 

I 861.6 
3 723. I 
5 584.7 
7 446.3 
9 307.8 

11 169.4 
13 031.0 
14 892.5 
16 754. I 

18 615.7 
20 477.2 
22 338.8 
24 200.4 
26 062. o 
27 923.5 
29 785. I 
3’ 646.7 
33 508.3 
35 369.8 

37 231.4 
39 9 3 . 0  
40 954.6 
42 816.2 
44 677.7 . 
46 539.3 
48 400.9 
50 262.5 
52 124. I 
53 985.7 

55  847.2 
57 7 d .  8 

63 293.6 
65 155.2 
67 016.8 
68 878.3 
70 739.9 
72 601.5 

74 463. I 
76 324.7 
78 186.3 
80 047.9 
81 909.5 

85 632.7 
87 494.3 

, 89 355.9 
91 217- 5 

93 079.1 
94 940.7 
96 802.3 
98 663.9 

100 525.5 
I02 387. I 
104 248.7 
106 110.3 
107 971.9 
log 833.5 
I11 695. I 

59 570.4 
61 432.0 

83 771- 1 

Latitude 86°-Co-ordinates of curvature. 

Longitude. X 

MttMS. 

129.9 
259.7 
389.6 
519.4 
649.3 
779.2 
909.0 

I 038. g 
I 168.7 

I 298.6 
1947.9 
2 597.2 
3 246.5 
3 895.8 
4 545.0 
5 194.3 
5 8q3.6 
6 492.8 
7 142.0 

7 791.2 
8 440.4 
9 089.6 
9 738.8 

10 387.9 
I I 037.0 
1 1  686. I 

:: ;g: f 

:: 
13 633.2 

14 282.2 

23 364 
3’ 141 
38 909 
46 655 
54 406 
62 132 
69 838 

77 523 
85 I85 
92 821 

100 428 
l o 8  006 
115 550 
123 060 
130 532 
I37 965 
I45 356 

152 702 
160 003 
167 255 
174 456 
I 8 1  604 
188 698 
I95 734 
202 711 
209 626 
216 478 
223 264 

--- 

Y 

Afifers. 

0.0 
0. I 
0.2 

0.3 
0.5 
0.7 
0.9 

1.5 

1.9 
4.2 
7.5 

x1.8 
17.0 
23. I 
30. I 
38. I 
47. I 
57.0 

67.8 
79.6 
92.3 

106.0 
120.6 
136. I 
152.6 
170.0 
188.4 
207.7 

228.0 
249.2 
271 
610 

1085 
1 695 

I. 2 

2 440 
3 320 

5 4  3 

6 766 
8 182 
9 732 

11 414 
13 229 
15 I75 
17 252 
19 460 
21 797 
24 264 

26 859 
29,581 
32 430 
3 405 

41 728 
4 075 

52 I33 
55 843 
59 671 

4 >384 

3 8 504 

4 4 543 

--- 
1876”o 6-24 
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Latitude 8 7 O  to 88O-Arcs of the parallel in meters. 
.__ 

Lat. 

O I  

87 a 
I 
5 

4 

c 87 05 

i 
9 

87 I C  

'3 
14 

I 1  
1 2  

87 ;i 
'7 

, I8  
'9 

87 20 
21 
22 
23 
24 

26 
27 
28 
29 

31 
32 
33 
34 

87 25 

87 30 

87 35 
36 

;; 
. 39 

87 40 
41 
42 
43 
44 

87 45 
46 
47 
48 
49 

87 5 0  
51  
52 
53 
54 

87 55 
56 
57 
58 

87 i2 
- 

1" 

I. 62 
.61 
.GI 
.6c 
.59 

* 57 
' 56 
* 55 
* 54 

1. 53 
. 5 2  
. 5 2  

50 
1.49 
.48 
* 47 
46 
45 

1.44 
* 43 
-43  
* 42 
.4I 

I. 40 
-39 
* 38 
* 37 
36 

1-35 
34 

.34 
* 33 
.32 

I .  31 
* 30 
29 

.28 
* 27 

I. 26 
.25 
* 25 
* 24 
23 

I .  58 

I. 22 
. 2 1  
.20  

* 19 

I. 17 . 16 
* 15 
* 15 
* 14 

I .  13 

. 18. 

. 1 2  . I 1  . IO 
-09 

1.08 
- 

- 
I' 

- 
3.21 
.2: 
.21 
. 15 . I8 

3. I (  . Id 
, I: . IC 
- 0 c  

3. Oi 
.05 
.03 

3. oc 
. O l  

2. gE 
.96 
.94 
* 92 
* 91 

2.89 
87 

* 85 
* 83 
. 8 2  

2 . 8 c  
* 78 

. .76 
74 

* 72 

2.71 
* 69 
.67 
* 65 
.63 

2.62 
.&I 
* 58 
.56 
a54 

2.53 
* 51 
* 49 
* 47 
9 45 

2.44 
* 42 
* 40 
38 

* 36 

2.35 
33 
3' 

* 29 
* 27 

2.26 
-24 
.22  

. .20 
.18 

2. I7 
- 

a'/ 
- 

4.87 
* 84 
.82 
* 75 
* 71 

4.74 
* 71 
.6E 
65 

* 63 

4.6c 
-57 
* 55  
* 52 
* 49 

4.47 
.44 
* 41 
* 38 
* 36 

4.33 
* 30 
.28  
* 25 

4.20 
17 - I4  

*og 

4.06 
* 03 

4.01 
3.98 
e95 

3.93 
-90 
* 87 
' 84 
,82 

3.79 
e76 
74 

e 7 1  
.68 

3- 65 
* 63 
.60 
* 57 
* 55  

3.52 
* 49 
* 47 
e 4 4  

.4I 

.22  

. I 1  

3.38 
36 

* 33 
* 30 
.28 

3.25 
- 

4" 

6. gc 
.46 
* 42 
* 39 
' 35 

6.31 
.28 
-24 

* '7 

6. 13 

.06 
6.03 
5 . 9 9  
5.95 

* 92 
.88 
* 85 
* 81 

5.77 
* 74 
* 70 
* 67 
* 63 

5.59 
* 56 
* 52 
* 49 
a45 

5.41 
* 38 
34 

* 31 
.27 

5.23 

.16 
* I3 
.og 

5 .05  
5.02 

4.98 
* 95 
* 91 

4.87 
.s4 .& 
.76 
73 

4.69 
.66 
.62 
58 
55 

4.51 
.48 
.44 
.40 
37 

4.33 

. 2 1  

. IO 

. 2 0  

- 

6" 

9.74 
* 69 
f 63 
58 

.53 
9.47 

.42 
a36 
31 

.26 

I 9.20 
* 15 
*og 

9.04 
8.99 
8.93 
.88 
.82 
* 77 
* 72 

8.66 
.61 

. 55 
* 50 
* 45 

' 34 
.28 
23 
17 

8. I2 
eo7 

8.01 
' 7.96 
-90 

7.85 
.80 
.74 
.69 
* 63 

7.58 
' a53  

47 
.42 
a36 

8.39 

7.'31 
.26 

- ' 5  
*og 

7.04 
6.98 

* 93 .a 
.82 

6-77 
a 7 1  
.66 
.61 

55 
6.50 

.20 

- 
1'' 
- 

11.37 
.3' 
.24 . IE 

11.05 

0.99 
' 92 
.86 
.& 

10.74 
.67 
. G I  
* 55  
48 

IO. 42 
* 36 
.29 
23 

* I 7  

IO. 04 
9.98 

e92 
* 85 

9.79 
* 73 
.66 
.60 
54 

9.47 
41 

* 35 
.28 

9.16 

9.03 

.9' 

8.84 
* 78 

72 
.65 
e 5 9  

8.53 
, -46 

. I 1  

IO. I1  

.22 

. IO 

8.97 

* 40 
.34 
* 27 

8.21 
. 1s . c8 

8.02 
7.96 

7: g 
' 77 
e 7 1  
* 64 

7-58 
- 

8" 

12.99 
.92 

77 
.70 

12.63 
* 56 
49 

* 41 
* 34 

12.27 

* '3 
2.05 
1.98 

11..91 
a s 4  

.77 
69 

.62 

. 85  

, 20  

I I . 5 g  
. 4  
-41 
.33 
.26 

11. I9 

1.05 
0.97 
.90 

IO. 83 
* 76 
69 

.61 
* 54 

10.47 
- 4 0  
33 

, I2 

: 3 
IO. I 1  
IO. 03 
9.96 
.89 
.82 

9.74 
.67 
.60 
* 53 
.46 

9.38 
* 3' 
24 

* 17 

9.02 
8.95 
.88 
. 8 I  
* 74 

8.66 

.IO 

- 

- 
0" 
- 

14.61 
* 5: 
* 4: 
* 3; 
.25 

14.21 
. 1: 

4-03 
3*9( 
.8E 

13.& 
.7s 
* 64 
56 
48 

13.4c 
* 32 
* 24 
* 15 

3.07 

12-99 
91 

* 83 
* 75 
.67 

12.59 
50 

.42 
* 34 
.26 

12. I8 . IO 
2.02 
1.94 
.86 

11.77 
69 

.61 
e53 
* 45 

11-37 
.29 

* 13 
I. 05 

IO. 96 
.88 
.80 
- 7 2  
' 64 

IO. 56 
.48 
a39 
e31 
.23 

IO. 15 
ro. 07 
9.99 
' 91 
83 

9.75 

.21 

1' 

97.4 
6.9 
6. 3 
5.8  
5.3 

94.7 
4.2 
3.6 
3. I 
2.6 

92. o 
1.5 
0.9 

90.4 
89.9 
89.3 
8.8 
8.2 
7.7 
7.2 

86.6 
6. I 

5 . 5  
5.0 
4.5 

83.9 
3- 4 
2.8 
2.3 
1.7 

81.2 
0 . 7  
80. I 
79.6 
9- 0 

78.5 
8.0 
7.4 
6.9 
6.3 

75.8 
5 -  3 
4.7 
4.2 
3 .6  

73. I 
2.6 

1.5 
0.9 

70.4 
69.8 

8.2 

67.7 
7. I 
6.6 
6. I 
5 .5  

65.0 

2.0 

5: d 

a/ 

'94. I; 
3.8 
2.7 
1.6 

90.5 
189.5 

8.4 
7.3 
6. 2 
5 .  I 

184. o 
3.0 
1.9 

80.8 
79.7 

178.6 
7.6 
6. 5 
5.4 
4- 3 

'73.2 

70. o 
68. g 

167.8 
6.7 
5.7 
4.6 
3.5 

162.4 
1.3 

60.2 
59.2 
8. I 

'57.0 
5 .  Q 

4.8 
3.8 
2.7 

151.6 
50 .5  
49.4 
8. 3 
7.3 

146.2 
5 .  I 
4.0 
2.9 
I .  8 

140.8 
39.7 
. 8.6 

7. 5 
6.4 

'35.4 
4.3 
3.2 

31.0 
129.9 

2. I 
I .  I 

2. I 

292.3 
90.7 
89.0 
7.4 
5.8 

284.2 
2.6 

80.9 
79.3 
7. 7 

276.1 
4' 4 
2.8 

71.2 
69.6 

268. o 
6. 3 
4.7 
3. I 

61.5 

259.8 
8.2 
6.6 
5.0 
3.4 

251.7 
50. I 
48.5 
6.9 
5 . 2  

243.6 
2 .0  

40.4 
38.7 
7. I 

235.5 
3.9 
2.3 

30.6 
29. o 

227.4 
5 . 3  
4. I 
2 . 5  

20. g 
219.3 

7.6 
6. o 
4.4 
2.8 

09 .5  
7.'9 
6.3 
4. 7 

203. o 
201.4 
rg . 8  

6.5 
194.9 

211. I 

i. 2 

4' 

389.7 
7.6 
5.4 
3.2 

81. I 

378.9 
6. 7 
4.6 
2.4 

70.3 

368. I 

5.9 
3.8 

61.6 
59.4 

357.3 
5. I 
3.0 

50.8 
48.6 

346.5 
4.3 

40. o 
37.8 

335.6 
3.5 

31.3 
29.2 

7.0 

2.7 
20. 5 
18.3 
6.2 

314.0 
11.8 
og. 7 

7.5 
5.3 

303.2 
301.0 
298.8 

6.7 
4.5 

292.4 
90.2 
88.0 

5.9 
3.7 

281.5 
79.4 

7. 2 
5 . 0  
2.9 

270.7 
68. 5 
6.4 
4.2 

62. o 
259.9 

2. I 

3Y1.m 8 

487.2 
4.5 

81.7 
79.0 
6.3 

473. 6 
70.9 
68.2 
5.5 
2.8 

460. I 
57.4 
4. 7 

52. o 
49.3 

++G. 6 
3.9 

41.2 
38.5 
3.8 

433. I 
30.4 
27.7 
5.0 

22.3 
419.6 

6.8 
4. I 

r1.4 
08.7 

406.0 
3. 3 

400.6 
397.9 

5.2 
392.5 
89.8 

7. I 
4.4 

81.7 

379.0 
6.3 
3.6 

70.9 
68. I 

365.4 
2.7 

60.0 
57.3 
4.6 

351.9 
49. 2 

6.5 
3.8 

41. I 
338.4 

5.7 '  
3.0  

30. 3 
27.6 

324.9 



-- 

I a t .  

O I  

87 w 
I 
2 

3 
4 

6 
7 
8 
9 

87 IO 

87 05 

11 
12 

I3 
14 

16 
I7  
18 
'9 

87 20 

23 
24 

26 
27 
28 
29 

31 
32 
33 
34 

87 15 

21 
22 

87 25 

87 30 

87 35 
36 
37 
38 
39 

87 40 
41 
42 
43 
44 

87 45 
46 
47 
48 
49 

87 50 
' 5 1  

52 
53 
54 

56 

59 
87 Go 

87 5 5  

:s 
-- 

UNITED STATES COAST AND GEODElTIO SURVEY. 

Mrfers. 

7 
7 
7 
7 

7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31.027 

31.027 

31.027 
7 
7 
7 
7 

7 
7 
7 
7 

31.027 
7 .  
7 
1 
7 

7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31.027 
7 
7 
7 
7 

31.027 
7 
7 
7 
7 

7 
7 
7 
7 

31.027 

31.027 

31.027 

31.027 

Latitude 87O to 8l0-Meridional arcs. 

Sums of seconds for middlc 
latitude. 

I /  

I 
2 
3 
4 

2 
7 
8 
9 

10 
I 
2 
3 
4 

I 2  

i -  
9 

20 
I 
2 
3 
4 

25 
6 
7 
8 
9 

30. 

3 
4 

I .  
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

45 
6 
7 
8 
9 

-50 

. 3  
4 

I 
2 

7 
8 
9 
60 

Meters. 

31.03 
62.05 
93.08 

124. I 1  

155.13 ' 

186.16 
217.19 
248.22 

310.27 
34r. 30 
372.32 
403.35 
434.38 
465.40 
496.43 
527- 46 
558.49 
589.51 

620.54 
651.57 
682.59 

. 744.65 
775.67 
806.70 
837.73 
868.76 
899.78 

279.24 

713.62 

930.81 
961.84 
992.86 

I oa3.89 
1 054.92 
1 085.94 
I 116.97 
I 148.00 
1 '79.03 
I 210.05 

I 241.08 
I 272.11 

. I 303.13 
1 334.16 
I 365.19 
I 396.21 
I 427.24 
I 4 8.27 

I 520.32 

I 5  1-35 
I 582.38 
I 613.40 
I 644.43 
1675.46 
I 706.48 
I 737.51 
1768.54 
I 799.57 
I 830.59 
I 861.62 

I 4  is 9.30 

Value of I /  

--- 
Mefers. 
1861.60 

.60 

.60 . G I  

.GI 
1861. GI 

.61 

.61 

.61 

.61 

1861.61 
.61 
.61 
.61 
. G I  

1861.61 
.61 
.61 
.61 
.61 

r861.6r 
.62 
.62 
.62 
.62 

1861.62 
.62 
.62 
.62 
.62 

1861.62 
.62 
.62 
.62 
.62 

1861.62 
.62 
.62 
-62 
.62 

1861.62 
.62 - 63 
.63 
* 63 

1861.63 
e63 
63 

.63 
63 

1861.63 
* 63 
' 63 
* 63 
* 63 

1861.63 
* 63 
' 63 
63 

* 63 
1861.63 

Sums of minutes for middli 
latitude. 

I 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
I 
2 
3 
4 

I 2  

I 
9 

20 
I 
2 

3 
4 

22 
7 
8 
9 

30 

3 
4 

I 
2 

32 
7 
8 
9 

40 
I 
2 
3 
4 

42 
I 
9 

50 

3 
4 

I 
2 

3 
7 

- 8  
9 
60 

* Mefws. 

I 861.G 
3 723.2 
5 584.8 
7 446.4 
9 308.0 

I I  169.6 
13 031.2 
I4 892.9 
16 754.5 

18 616. I 
20 477.7 
22 339.3 
24 200. g 
26 062.5 
27 924. I 
29 785.7 
31 647.4 
33 509.0 
35 370.6 

37 232.2 
39 9 3 . 8  
40 955.4 
42 817. o 
44 678.7 
46 540.3 

50  263.5 
52 125. I 
53 986.8 

55 848.4 
57 710.0 
59 571.6 
61 433.2 
63 294.8 
65 156.5 
6 018. I 

70 741.3 
72 603. o 

74 464.6 
76 326.2 
78 187.8 
80 049.5 

83 772.7 
85 634.3 
87 496.0 
89 357.6 
gr 219.2 

93 0th 9 
94 942.5 
96 804. I 
98 665.7 

100 527.4 
102 389. o 
104 250.6 
106 112.3 
107 973.9 
1 9  835.5 
I I I  697.2 

48 401 * 9 

6 3 879.7 

81 911. I 

- 

. Latitude 87°-Co-ordinntes of curvature. 

Longitude. x 

Meters. 

97.4 
194.9 
292.3 
389.7 
487.2 
584.6 
682. o 
779.5 
876.9 

974.3 
I 461.5 
I 948.6 
2 435.7 
2 922.9 
3 410.0 
3 897. I 
4 84.3 

5 358.5 

5 845.5  
6 32.6 

7 306.7 
7 793.7 
8 280.8 
8 767.8 
9 254.7 
9 741.7 
IO 228.6 

IO 715.5 
I I 202.4 
I 1  689 
17 529 
23 364 
29 192 
35 011 
40 819 
46 615 
5 2  397 

58 163 
63 911 
(j9 640 
75 347 
81 032 
86 692 
92 326 
97 932 

103 507 
109 052 

114 563 
120 040 
125 480 
130 882 
136 244 
141 565 
146 Bq3 

I57 263 

167 492 

4 ii 71.4 

6 ii 19.7 

152 076 

162 402 

.Y 

Afifers. 

0.0 
0. I 
0. I 
0. 2 

0.4 
' 0.5 

0.7  
0.9 
I .  I 

1.4 
3.2 
5.7 
8.8 

12. 7 
17.3 
22. 7 
28.7 
35.4 
42. 8 

50.9 
59.8 
69.3 
79.6 
90.6 

102.2 
114.6 
127.7 
141.5 
156.0 

171.2 
187. I 
204 
45 9 
815 

1273 
I 832 
2 493 
3 255 
4 I 1 8  

5 082 
6 I45 

9 936 
11 397 
12 958 
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