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PREFACE TO 1938 EDITION. 
The method of computation of plane coordinates developed in this 

publication results in an approximate equidistant azimuthal projec- 
tion on a tangent plane. The distances from the center or origin are 
held almost exact, if the proper limits from the origin are not exceeded. . 
The formulas are intended for tl purely local system and the distance 
from the origin should in no case be greater than twenty or twenty-five 
miles. The exaggeration of scale is in the direction of circles about 
the origin and it cannot be detected by testing how well the scale is 
held from the origin. 

This method is in no way related either to the polyconic projection 
or to the various State systems of plane coordinates. I f  local surveys 
are to be of permanent usefulness, they should be computed on the 
proper State zone by the methods described in Special Publications 
Nos, 193, 194, and 195. Any local work that is properly tied in with 
the National Control Net may become part of this control by being 
computed on the State system. Tha use of the State systems is advo- 
cated on the basis of the permanent value of the results. 
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RELATION BETWEEN PLANE RECTANGULAR COORDINATES 
AND GEOGRAPHIC POSITIONS. 

By WALTIR F. RIYNOLDB, Senior Mathehatician, U. S.  Coast and Geodetic SuTvey. 
I 

INTRODUCTION. 

The control surveys over large areas the size of a State or the 
whole United States are necessarily made and computed by the use 
of geographic coordinates (latitudes and longitudes) because of the 
curvature of the earth. 
in publications of the U. S, Coast and Geodetic Survey, U. S. Geologi- 
cal Survey, and U. S. Corps of Engineers are always given in geo- 
graphic coordinates, for the triangulation in any of these publica- 
tions either covers a large area or is joined to the triangulation scheme 
of the whole United States. 

When all the points of a survey are located within a relatively 
small area, such as a city or small county, the use of plane coordinates 
instead of geographic coordinates is much more convenient, since 
the computations involved are thereby greatly simplified. If there 
are triangulation stations within or near the local area to  be sur- 
veyed they should be used as a basis for the survey, as they not only 
furnish an accurate control but also serve to join the local survey 
to the triangulation of the country and thusjnsure that the resulting 
map can be joined satisfactorily to maps of adjacent regions. 

The object of this publication is to enable the engineer or surveyor 
who is making the survey of a city, town, or county to  convert the 
geographic coordinates of the available triangulation stations readily 
and quickly into.plane coordinates and also, if he so desires, to con- 
vert the position of any point determined by the local survey from 
the plane coordinates back into geographic coordinates. 

The tables given in this publication make the computations for 
changing from one set of coordinates to the other simple and easy. 
No difficult formulas are involved. The development of the formulas 
used in the computation of the tables is given in the appendix on 

age 85. In the preparation of these tables, reference was made to 
Hosmer’s Geodesy and to Geographic Tables in manusoript form 
by L. A. Chase. 

establish a system of coordinates for any locality it is necessary 
oose first the position of the coordinate axes. The origin should 

For this reason the results of triangulation I 
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6 U. S. COAST AND GEODETIC SURVEY. 

be defined in terms of some specified point of the survey. In  order 
to avoid large errors, the origin should be at  the center of the area 
to be surveyed. I t  is possible to keep all the signs of the plane 
coordinates of the survey positive by assigning to the coordinatcs 
of the central origin a large numerical value. The origin may be 
taken as coinciding with a selected triangulation point as in the case 
of the survey of Baltimore, Md. In  case the area over which thc 
survey is made is very large, i t  is necessary to use more than one 
origin, as in the case of Greater New York city, where t h e e  different 
origins were used. 

Just how far one may carry the plane coordinates from a given 
origin depends upon the accuracy desired. The errors of approxi- 
mation made in computing plane coordinates in small areas are of 
little or no importance in connection with city surveys. But if it 
is proposed to extend these coordinates over a larger area i t  must 
be borne in mind that the errors of approximation increase rapidly 
as the area is extended. 

The table below shows at a glance the decrease of accuracy with 
increase of the distance from the origin. 

Kilome- 
tmu. 

30 
40 
G4 
90 

128 

1 Distnqce from Accurnry of plane 
origln I coordiiiates. 1 

Miles. 
18. (i 
24.9 
40 
65.9 
79.5 

1 part in 100 000. 
1 part in BO 000. 
1 n u t  in 20 000. 
1 i)urt in 10 000. 
1 part in 5 000. 

'-5 - -. 
The plane Coordinates may be determined from the geographic 

coordinates by the use of the formulas for inverse solution (see appen- 
dix, p. 85), one of the points being the origin and the other the trian- 
gulation station whose plane coordinates arc desired. This becomes 
a long process if the coordinates of many points are to  be transformed. 

It is much more convenient to  use the following formulas €or the 
transformation of the geographic coordinatcs to the plane coordinates 
(see p. 87) : 

x = AX' ln ,  1) = A+" K + Lz2 
where 

AX" =A, - Xo (in seconds), 
~ c p "  = - cpo (in scconds) 

cpn and A, are the latitude and longitude, rcspectively, of the new 
station and cpo and X, the latitude and longitude of the origin. Log 
H ,  log A?, and log L are takcn directly from tho tables for a given 
latitude, log K being taken out for the mean latitude of tho origin and 
the new station, log FI for the latitude of the new station, and log L 
for the latitude of tho origin. The resulting values for the plane 
coordinates are in feet. 
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The tables can be used in the transformation of geographic coor- 
dinates to plane coordinates of any stations between latitudes 24' and 
49"; that is, throughout the extent of the United States. 

COMPUTATION OF PLANE COORDINATES FROM GEOGRAPHIC 
C 0 0 RDIN ATE S 

To obtain the plane coordinates when the geographic coordinates 
(latitude and longitude) are given, it is necessary first to get the di€- 
ferences in latitude and longitude between the origin and the station 
whose plane coordinates are desired, and reduce these differences to  
seconds; then to take out from the tables log H, log I{, and log L 
corresponding to  the proper latitudes. 

An example of this computation is given below showing the use of 
the tables. Triangulation station " Bogart," whose geographic coor- 
dinatcs are latitude 40" 36' 07".650, longitude 74" 06' 58".013, is 
considcred the origin of the system of plane coordinates, and its plane 
coordinates are 0, 0. It is desired to obtain the plane coordinates 
of triangulation station, Port Tompkins 2, whose geographic coor- 
dinates are latitude 40' 38' 15".867, longitude 74' 03' 23".433. 

Fort Tompkins 2 - - _. - - 40' 36' 15". 867 74' 03' 23".433 
74 06 58 . O H  Bogart (origin) _ _ _ _ _ _ _  40 36 07 . e50  

Latitudo. Longitude. 

- 
Ap" = +SI ' .  217 AX" -3' 34". 580 

= -214". 580 
IogAX" = 2. 331589211 log x'= 8.43788 logA(p" =O. 9147133 

log L=2.31073 - 10 log K=2.0051783 log H =  3.8872494 _____ ~- 

log z = 4.218538611 logLx2 = O .  74841 logA(p"I!= 2.9198016 
X =  - 16551.55ft. (east) L x ' = ~ .  603 It. Ap"K= f831.556 ft. 
y = i- 831. 556 + 5. 603 = f 837. 159 feet (north). 

The latitude of the new station, 40° 36' 15". 867, is used as the 
argument in taking out log H ,  the latitude of the origin, 40' 36' 
07".650, in taldng out log L, and the mean latitude of the origin and 
the new station or 40' 36' 11".758 as the argument for log K. (See 
p. 59.) It should be noted that - 10 is understood after eachlogarithm 
in the column headed "Log L." 

On pagcs 87 and 88 are shown tho positions of a number of points 
exprossed as geographic coordinates and the computations for con- 
version to plane coordinates. Thcsc points form a closed circuit, and 
the various steps necessary to make the two ends of the circuit come 
together, or close the circuit, are also given. 

COMPUTATION OF GEOGRAPHIC COORDINATES FROM PLANE 
COORDINATES 

If we havo two points, A and B, whoso rectangular coordinatos are 
xl, y1 and x2, yz refcrred to the same origin, then the distance between 
them may be computed from t h o  formula 

--____ s= 1/(X,-@C (y,-yJZ (1) 
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The direction of the line from the point A to the point B,  referred 
to a line parallel with the Y axis through the point A ,  may be com- 
puted from the formula 

2, - XI tan a,,= ___ 
?/I - Yz 

If it is desired to obtain the true azimuth of the line from A to  B 
or, in other words, its direction referred to the true meridian through 
the point A, n correction to aYy for the convergence of the meridians 
between the origin and the point A must be computed as follows: 

ACY = - Ah"sincp, 

where Ax" is the difference in longitude in seconds between the origin 
and the point A (see p. 6 ) ,  and cpm is the mean latitude of point A 
and the origin. In  north latitudes the sign of this correction is 
plus if the point is east of the origin and minus if the point is west 
of the origin. The true azimuth of the line from A to B is therefore 

CY = aY + Aa! 

The azimuth, CY, is counted in a clockwise direction starting with south 
as zero. 

The true azimuth of the h e  from B to A can be computed in a 
similar manner. 

If logarithms are used, it will be convenient to compute the CY first 
and then compute S from one of the two formulas 

To make the effect of omitted decimal places as small as possible, 
the one of these two formulas that has the larger numerator in each 
particular case should be used. 

Since the distance and azimuth between any two points can be 
thus easily determined when their plane coordinates are known, the 
geographic positions of all the points whose plane coordinates are 
known can be computed provided the geographic position of the 
origin has been determined. 

To illustrate this, let us take the case of two points in a triangula- 
tion scheme whose geographic positions and plane coordinates are 
given, one of these points being the origin. The plane coordinates 
of station Great Kills are 

x= $4309.12 feet= +1313.42 meters, 
y= -24119.16 feet= -7351.53 meters 

as referred to Bogart as origin (0, 0). (See page 88.) 
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Now if S represent the distance and a! the nzimuth of the line Bogart 

to Great Kills, then since x =S sin a and y =S cos a, tan a! = - and X 
Y 

&-Y-. 
cos a! 

log x = 3.1184036 log y = 3.8663778 
log y=3.8663778 

log tan a! = 9.2520258 - 10 

log COS (~=9.9931771-  10 

log S = 3.8732007 
a = loo 07‘ 46”.4 S = 7467.94 meters. 

Now knowing the geographic position of the origin, Bogart, and 
the distance and bearing of Great Kills from the origin, we can 
readily compute the geographic position of Great Kills from the form- 
ulas given in Special Publication No. 8 of the U. s. Coast and Geodetic 
Survey. The latitude and the longitude of station Great Kills as 
determined in this manner are respectively, 40” 32’ 09”.312, 74’ 07’ 
53”.821, agreeing exactly with the latitude and longitude as deter- 
mined through the regular computation of geographic coordinates. 

Engineers and others who have occasion to compute geographic 
positions, will find i t  of help to have Special Publication No. 8, 
referred to above. It is entitled, “Formulze and Tables for the 
Computation of Geodetic Positions,” and contains data which enable 
one to compute the geographic coordinates for triangulation when 
the distances, angles, and the geographic coordinates of some initial 
point are known. 
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Table for transjormation of coordinates-Continued. 
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97hC 
908.1 

958t 

9.5 
9.5 
9.6 
9.5 
9.5 
9.5 

9.5 
9.5 
9. G 
9.5 
9. 6 
9.5 

9.6 
9.5 
9.0 
9.6 
9. G 
9.5 

9. G 
9.5 
9. 6 
9.6 
9.6 
9.5 

9.0 
9.0 
9. 6 
8. 5 
9.5 
9. 6 

9.5 
9.5 
0.7 
9.5 
9.6 
9. G 

9. 6 
9. G 
9. 6 
9. G 
9.6 
0.5 

9.1 
9.5 
9. I 
9.5 
9.7 
0.5 

9.7 
9.5 
0.7 
!). E 
9. E 
0.7 

9. c 
9. 1 
9. E 
9.5 
9. E 

9. t 

9. $ 

.-I_ 

Log K. 

.0040668 

71 
72 
74 
76 

77 
79 
80 
82 
84 
85 

87 
89 
Do 
92 
94 
95 

97 
'. 001M99 
'. 0040700 

02 

70 

n4 
n5 

07 

i n  09 

11 
13 
15 

16 
18 
10 
21 
23 
24 

26 

20 
31 
33 
34 

38 
36 
3c 
41 
43 
44 

41 
45 
4f 
64 
5; 
E 
5: 
5; 
5t 
G( 
0: 
6: 

6! 

28 

11 

__ - 
8og 6. 

. a3074 

85 
91 

.03696 

so 

.037nz 

07 
13 
18 
24 
29 
35 

46 
51 
57 
64 
69 

75 
81 
86 
92 

!. 03797 
!. OJrn  

08 
14 
19 
25 
30 
36 

41 
47 
52 

G4 
69 

75 
81 
88 
92 

3. 03897 

os 
14 
19 
25 
30 

41 
47 
52 
58 
63 
89 

74 
80 
85 
91 

2.03907 
2.04002 

08 

40 

58 

3.03903 

38 



12  

___ 
Latitude 

. , I ,  

24 40 IX 
1( 
2( 
31 
4( 
5( 

24 41 M 
1( 
2( 
3( 
4( 
5r 

2 i  42 O( 
1( 
2( 
3c 
4( 
5i 

21 43 or 
1c x 
30 
4c 
51 

21 84 06 

u: 
30 
4c 

i o  

5a 

24 45 o(1 
10 
20 
30 

50 

24 46 00 
10 
20 
30 
40 
50 

24 47 00 
10 
20 
30 
40 
50 

a 48 00 
10 
20 
30 
40 
60 

24 49 00 
10 
20 
30 
40 
50 

24 50 co 

40 

41 
47 
52 
58 
63 
69 

Log I€. 

24 51 00 
10 
20 
30 
40 
50 

1.9649588 
9492 
9395 
9299 
9203 
9107 

8010 
8914 
8818 
8 722 
8625 
8520 

8432 
R3z7 
8240 
8144 

7051 

7759 
7662 
7566 
7469 
7373 

7276 
7180 
7083 
6987 
6890 
6794 

6697 
GOO1 
6504 
6408 
6311 
6215 

6118 
6021 
5924 
5828 
5732 
5635 

5539 
5442 
5345 
5249 
5152 
5055 

4959 
4862 
4764 
4688 
4571 
4474 

4377 
4281 
4183 
4087 
3990 
3893 

3796 

8048 

7a55 OR 
14 
19 
25 
30 
36 

U. S. COAST AND GEODETIC SURVEY. 

Table for  tra7Lsfomtion of coordinates-Continued. 

24 5:) 00 
10 
20 
30 
40 
50 

__ - 
Diff. 
I". 

.~ 

9. E 
9. 6 
9. 1 
9. E 
9. c 
9.6 

9.7 
9. 6 
9.6 
9.6 
9.7 
9.6 

9.7 
9.5 
9.7 
0.6 
0.6 
9. 7 

9.6 
6 4 
9.7 
9.6 
9.7 
9.6 

9. 7 
9. 6 
9.7 
9.5 
9.7 
9.6 

9.7 
9. 6 
9.7 
9.6 
9.7 
9.6 

9.7 
9.7 

. 9. 7 
9.6 
9.6 
9.7 

9.6 
9.7 
9.7 
9.6 
9. 7 
9.7 

9.7 
9.6 
9.8 
9.6 
9. 7 
9.7 

9.7 
9.6 
9.8 
9.6 
9. I 
9.7 

9.7 

07 
13 
I8 
24 
29 
35 

40 
46 
51 
57 
62 
68 

73 
79 
84 
90 

2.01286 
2.04301 

07 
13 
18 
24 
29 
35 

Log K. 
-_____ 

2.004076!: 
67 
G f  
7[ 
7i 
72 

72 
77 
7E 
75 
81 
83 

84 
86 
87 
89 
91 
92 

94 
96 
07 

2.0040790 
2. o040801 

02 

04 
OG 
07 
09 
11 
12 

14 
16 
17 
10 
21 
22 

24 
28 
27 
28 
30 
32 

33 
35 
36 
38 
40 
41 

43 
45 
46 
47 
49 
51 

53 
55 
5G 
58 
GO 
61 

63 

24 56 00 
10 
20 
30 
40 
50 

24 57 00 
10 
u) 
30 
40 
50 

24 58 00 
10 
20 
30 
40 
50 

2i 59 00 
10 
20 
30 
40 
50 

Log L. 

~ 

Latitudo. 

0 I I ,  

2.04008 24 50 00 
10 / /  20 

25 Zn 

_I 

oi  30 
2.04096 I( 40 
2.04102 50 

74 
80 

24 54 00 
10 
20 
30 
40 
50 

24 55 00 
10 
20 
30 
40 
50 

' 40 11 25 00 00 

Log II. 

1.9643798 
3699 
3602 
3505 
3409 
3311 

3215 
3118 
3021 
2924 
2827 
2730 

2633 
2536 
2438 
2342 
2244 
2147 

2050 
1953 
1855 
1759 
1661 
1564 

1467 
1370 
1272 
1175 
1079 
0981 

0884 
0787 
0889 
0592 
0495 
0398 

0203 
0105 

1.6640008 
L967WIO 

9813 

9715 
9618 
9520 
9423 
9326 
9228 

9131 
8034 
8936 
8839 
8741 
8644 

8546 
8449 
8351 
8254 
8151, 
8058 

7880 

o m  

- - 
Diff. 
1". 

__ 

9.7 
9. 7 
9. 7 
9. 7 
9. 6 
9.8 

9.6 
9.7 
9.7 
9.7 
9. 7 
9. 7 

$1. 7 
9.7 
9. 8 
9.6 
9. 8 
9. 7 

9. 7 
9 7  
9. 8 
9.6 
9. 8 
9.7 

9. 7 
9.7 
9 8  
9.7 
9.6 
9.8 

9.7 
9.7 
9. 8 
9.7 
9.7 
9.7 

9. 8 
9.7 
9.8 
9.7 
9. 8 
9.7 

9.8 
9.7 
9.8 
9.7 
9. 7 
9.8 

9.7 
9.7 
9.8 
9. I 
9. 8 
9.7 

9.8 
9. 7 
9.8 
9.7 
9.9 
9.7 

9.8 

-__ 

Log K. 

2.0040863 
65 
66 
67 
6'2 
71 

72 
74 
75 
77 
79 
80 

82 
84 
85 
87 
89 
90 

92 
94 
95 
97 

2.0040899 
2.004oooo 

02 
04 
05 
07 
09 
10 

12 
14 
15 
16 
18 
20 

21 
23 

' 2 4  
26 
28 
29 

31 
33 
34 
36 
38 
39 

41 
43 
44 
46 
48 
49 

51 
63 
54 
56 
58 
59 

61 

___ 
~ 

Log L. 

2.04340 
46 
51 
57 
62 
68 

73 
79 
84 
90 

2.04401 

OB 
11 
17 
22 
27 
33 

38 
44 

56 
61 
67 

72 
78 
R3 
89 

2.04494 
2.04500 

05 
11 
16 
22 
28 
33 

35 
44 
49 
55 
GO 
GG 

71 
77 
82 
88 
93 

2.04599 

10 
15 
21 
26 
32 

37 
43 
48 
54 
59 
65 

70 

2.04395 

50 

2.04604 



--__ - 

Latitude. 

~ 0 4 ~ 7 0  
70 
81 
87 
92 

2.04898 

2.04703 
09 
14 
20 
25 
31 

0 I ,, 
25 00 03 

IO 
20 
30 
40 
50 

25 01 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

25 03 00 
10 
20 
30 
40 
50 

25 02 on 

25 i o  n3 
10 
20 
33 
40 
50 

25 11 00 
10 
20 
30 
43 
50 

25 04 no 

30 

10 
20 

40 
50 

36 

47 
52 
57 
83 

74 
80 
86 
91 

2.04797 

41 

08 

25 05 on 
2n 
10 

30 
40 
50 

25 12 00 

20 
30 
40 
50 

10 
20 
30 
40 
50 

i n  

25 13 no 

2.5 06 00 
10 
20 
30 
40 
50 

2.04802 
08 
13 
19 
24 
30 

35 
41 
46 
62 
57 
63 

BY 
74 
79 
85 
90 

2.04806 

2.04901 
06 
12 
17 
22 
28 

33 
39 
44 
50 
55 
61 

GO 
72 
77 
83 
68 
94 

25 07 00 
10 

25 14 00 
10 
20 
30 
40 
50 

25 15 00 
10 
20 
30 
40 
50 

25 16 W 
10 
20 
30 
40 
50 

25 17 00 
10 
20 
30 
40 
50 

25 18 00 
10 
20 
30 
40 
50 

:'5 19 00 
1 0  
20 
30 
40 
60 

25 08 00 
10 
20 
30 
40 
50 

25 no on 
10 
20 
30 
40 
50 

25 10 00 

RELATION BETWEEN COORDINATES. 

T a b k  f o r  transformation of coordinatcsContinued.  

Log 11. 

I .  9637960 
7883 
7765 
7668 
7569 
7472 

7374 
7277 
7178 
7081 
6984 
6885 

6788 
6691 
6592 
Fi05 
6397 
6299 

6103 
8005 
5908 
5809 
5712 

5613 
5.510 
5417 
5320 
5221 
5124 

5026 
4927 
4820 
4731 
4634 
4535 

44338 
4340 
4241 
4144 
4045 
3047 

3840 
3751 
3652 
3554 
3458 
3358 

3259 
3161 
3062 
2965 
2867 
2768 

2670 
2572 
2473 
2370 
2277 
2179 

m n i  

20x0 

Dig. 
1". 

9.8 
9.7 
9. 8 
9.7 
9.9 
9.7 

9.8 
9.7 
9.9 
9.7 
9.7 
9.9 

9.7 
9.7 
9.9 
9.7 
9.8 
9.8 

9.8 
9.8 
9.8 
9.7 
9.9 
9.7 

9.9 
9.7 
9.9 
9.7 
9.9 
9.7 

9.9 
9. 8 
9.8 
9.8 
9. 7 
9.9 

9.7 
9.8 
9.9 
9.7 
9.9 
9.8 

9. 8 
9.8 
9.9 
9.8 
9.8 
9.8 

9. 9 
9.8 
9.9 
9.7 
9.8 
0. 9 

9.8 
9.8 
9.9 
9.7 
9.9 
9.8 

9.9 

-_ 
Log I!. 

I. n04m~i  
63 
61 
GO 
68 
69 

71 73 

74 
75 
77 79 

80 
82 
83 
85 
x7 
88 

90 
92 
93 
95 
97 

Z.W4C9!?8 

2.0041000 
02 
03 
05 
07 
08 

10 

15 
17 
18 

12 13 

30 
32 
33 
35 
37 
38 

40 
42 
43 
44 
46 
48 

40 
51 
52 
54 
50 
57 

59 

_____ 

9 9 l l 2 5  !O M: 

9632080 
1981112 
1883 
1785 
16% 
1588 

1489 
1391 
1392 
1194 
1095 
0097 

OX98 
0800 
0701 
0802 
0,504 
0405 

0307 

oiin 
0209 

.9030012 

.9629R12 
9814 

9715 
9617 
9517 
9419 
9320 
9222 

9122 
9024 
8025 
8826 
8728 
YGZ9 

8530 
8432 
8333 
8234 
8135 
8036 

7937 
7838 
7739 
7640 
7541 
7442 

5343 

I145 
7046 
6948 
6818 

6740 
(if351 
6551 
6155 
6363 
6254 

6155 

2244 

___ - 
Diff. 
1". 

9.9 
9.8 
9.9 
9. 8 
9 9  
9.8 

9.9 
9.8 
9.9 
9.8 
9.9 
9.8 

9.9 
9.8 
9.9 
9.9 
9. 8 
9.9 

9.8 
9.8 
9.9 
9.8 

10.0 
9.8 

9.9 
9. 8 

10.0 
0.8 
9.9 
9.8 

9.8 
9.9 
9.9 
9.8 
9.9 

9. 9 
9.8 
9.9 
9.9 
0.9 
9.9 

9.9 
9.9 
9.9 
9. 9 
9. 9 

9.9 
9.9 
9.0 
9.9 
9.8 

10.0 

9.8 
9.8 

10.0 
9.8 

10.0 
9.0 

9.9 

10. n 

9. 9 

Log K. 

!.OM1059 
GI 
62 
64 
GO 
67 

69 
71 
72 
74 
76 
77 

70 
R1 
82 
84 
XB 
87 

89 
91 
02 
94 
96 
97 

3.0041006 
L. 00.11101 

02 
O I  
Ol! 
Oi 

a 
11 
I? 
1 4  

li 

16 
21 
22 
21 
2f 
27 

20 
31 
31 
33 
31 
37 

3F 
4c 
41 
43 
46 
4c 

4E 
5c 
51 
53 
55 
5e 

56 

i r  

13 

1.04099 
2.05004 

10 
15 
20 
26 

31 
37 
42 
45 
53 
69 

64 
70 
75 
81 
86 
92 

3.05102 

14 
19 
25 

3 .  05n97 

n R  

30 
36 
41 
47 
52 
58 

e3 
69 
74 
80 
%5 
91 

2.05190 
2.05201 

07 
13 
17 
23 

25 
34 
39 
45 
50 
56 

61 
66 
72 
77 
82 
SY 
03 

1.05304 

15 
21 

26 

2. nsm 
i n  



14 

'. 05:126 ' 
31 

42 
37 

47 
53 

Latitude. 

25 30 00 
10 

30 
2n 

40 
5n 

. , ,I 

25 20 00 
10 
20 
30 
40 
.% 

25 21 00 

20 
30 

50 

25 22 00 
10 
20 
30 

50 

25 23 00 
10 
20 
30 
40 
50 

25 24 00 
10 
20 

40 
50 

25 25 00 
10 
20 
30 
40 
50 

25 26 00 
10 
20 
30 
40 
50 

25 27 00 
10 
20 
30 
40 
50 

25 28 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

25 30 00 

i n  

40 

40 

30 

25 29 on 

58 
6 i  

75 
80 
80 

69 

Log I€. 

25 31 00 
10 

30 
40 
50 

20 

. %26155 
6056 
5956 
5858 
5758 
5659 

5559 
546161 
5361 
52G2 
5163 
5Mi3 

4965 
48% 
4766 
4GG7 
4567 
4468 

4368 
4270 
4170 
4071 
3971 
3872 

3772 
3673 
3573 
3474 
3375 
3275 

3176 
3077 
2977 
2877 
2777 
2678 

2578 
2479 
2379 
2280 
21ao 
2080 

1980 
1881 
1781 
1681 
1582 
1482 

1383 
1283 
1183 
1084 
0984 
0884 

0784 
06x4 

0485 
0384 
0285 

0184 

0581 

01 
!. n m G  
!. o m 2  

07 
12 
18 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transformation of coordinates-Continued. 

25 32 00 
10 
20 
30 
40 
50 

~ - 
Diff. 
1". 

22 1 27 

38 
43 
48 

f 54 
59 
65 
70 
75 
81 

32 

9.9 
9.9 

10.0 
9. 8 

10.0 
9.9 

10.0 
9. 8 

10.0 
9.9 
9. 9 

10.0 

9.8 
9.9 

10.0 
9.9 

9.9 

10.0 
9.8 

10.0 
9.9 

9. 9 

10.0 
9.9 

9. 9 
9.9 

10.0 

9.9 
9.9 

10.0 
10.0 
10.0 
9. 9 

10.0 
9.9 

10.0 
9.9 

10.0 

in. o 

in .  n 

in. o 

in. o 
10.0 
9.9 

10.0 

9.9 
in. o 
io. a 
9.9 

10.0 
10.0 
9. 9 

10. 0 
10. c 
10. c 
10.0 
10.0 
9. 9 

10. 1 
's. 9 

9.9 

25 36 00 
10 

30 
40 
50 

25 37 00 
10 
20 
30 
40 
50 

2n 

Log x. 

86 
92 

2.05597 
2. nso3 

08 
14 

.0041158 
GO 
G 1  
63 
63 
GG 

68 
70 
71 
73 
75 
76 

78 

81 

85 
86 

8R 
90 
91 
93 
05 
96 

!. 0041198 
!. 0041200 

01 
03 
05 
06 

OE 
10 
11 
13 
1 5  
16 

1E 
20 
22 
23 
25 
26 

28 
3c 
31 
33 
3: 
3c 

3E 
4c 
41 
41 
4i 
4( 

45 
a 
51 
5: 
51 
5f 

52 

an 
a? 

25 38 00 
10 
20 
30 
40 
50 

23 
28 
34 

48 
51 

57 
62 
67 
73 
78 
83 

40 

89 
3.0Td94 
3.05500 

05 
11 
l G  

25 33 00 

20 
30 

50 

25 34 00 

i n  

40 

i n  
2n 
30 

50 
40 

25 35 00 
10 

30 
40 
50 

2n 

30 
35 30 

40 

51 I1 25 40 00 

Log II. 

. m o l 8 4  . 9620085 

.96199R5 
94% 
9785 
9G85 

958.5 
9185 
9385 
9285 
9186 
so= 
8985 
68x6 
8785 
XG8G 
8585 
FA85 

8385 
8285 
81R1 
80x5 
7085 
7884 

7785 
7FR5 
7584 
7484 
7384 
7284 

7183 
7083 
6982 
6883 
6782 
6682 

6581 
6481 
6380 
6280 
6170 
6079 

5978 
5878 
5778 
5678 
5576 
5477 

6376 
5270 
517: 
507E 
4974 
4874 

4771 
4673 
4572 
4472 
4371 
427c 

416f 

__ __ 
Diff. 
1". 
__ 

9. 9 
10. 1 
10. 0 
10.0 
10.0 
IO. n 
IO. 0 
10. 0 
10. 0 
10.0 
9. 9 

10.1 
9.9 

10.1 
9. 9 

in. o 

in. 1 
io. n 
10.0 
10.0 
10.1 
9.9 

10. 1 

9.9 
10. 0 
10.1 

10.0 
10.0 

10. 1 
10.0 
10. 1 
9.9 

10.1 
10.0 

10.1 
10.0 
10. 1 

10. 1 
10.0 

to. c 

10. 0 
10.1 

10. 1 
10. c 
10. 1 
10. c 
10. I 
10. c 
10. 1 

in. n 

IO. n 

in. o 

in. 1 

in. c 
IO. a 

in. I 
in. 1 
10. ( 
10. 1 
10. 1 

10. 1 

Log IC. 

'. 0041258 
GO 
61 
63 
65 
66 

68 

71 
73 
75 
76 

78 
80 
81 
83 
85 
86 

88 
90 
91 
93 
95 
9G 

!. 0041298 
!. 0041300 

01 
03 
05 
OG 

01; 
10 
11 
13 
I: 
18 

1E 
2C 
21 
23 
2: 
2C 

2E 
3c 
31 
3: 
3t 
3( 

3t 
4( 
41 
4: 
41 
4( 

41 
61 
51 
5: 
5: 
5t 

51 

70 

-- -- 
,og L. 

'. 05651 
57 
62 
68 
73 
79 

84 
89 

!. 0.5695 

05 
11 

16 
21 
27 
32 
37 
43 

48 
54 
59 
65 
71 
77 

82 
87 
93 

z. 05798 

!. 05700 

3.05803 
no 
14 
19 
25 
30 
35 
41 

46 
52 
57 
63 
68 
74 

79 
84 
90 

2.05895 
2.05300 

06 

11 
16 
22 
27 
32 
38 

43 
48 
54 
59 
63 
70 

75 



Latitude. 

.OS975 
81 
86 
92 

I. 05997 
I. 00003 

OX 
13 
19 
24 
29 
35 

40 
45 
51 
56 
61 
67 

72 
77 
83 
89 

t. 00004 
t .  00100 

05 
10 
16 
21 
26 
32 

37 
42 
48 
53 
58 
64 

0 , ,, 
25 40 00 

10 
20 
30 
40 
50 

25 41 00 
10 
20 
30 

50 

25 42 W 
10 
20 x 
4G 

25 43 oc 
1c 
2C 
3c 
4c 
5c 

25 44 M 
IC 
2( 
3( 
4c 
M 

25 45 O( 
1( 
2( 
3( 
4( 
5( 

25 46 O( 
l( 
2( 
3( 
4( 
51 

25 47 M 
1( 
21 
3( 
41 
5( 

40 

50 

25 48 M 
1 I  
21 
31 
41 
5( 

25 49 oi 
11 
21 
31 
41 
51 

25 50 01 

25 50 00 
10 
20 
30 
40 
50 

25 51 OD 
10 
20 
30 
40 
50 

25 52 00 
10 
20 
30 
40 
50 

25 53 00 
10 
?o 
30 
40 
50 

25 54 00 
10 
20 
30 
40 
rn 

25 55 00 
10 
20 
30 
40 
5c 

-__ 

Log II. 

34 
39 
45 
50 
55 
61 

66 
71 
77 
82 
87 
93 

RELATION BETWEEN COORDINATES. 

Talile far transjormation of coordinates-Continued. 

25 58 o( 
1( 
2( 
31 
4( 
5( 

25 59 M 
1( 
2( 

' 3( 
41 
5( 

. OF14169 
4089 
3968 
3868 
3767 
3666 

356G 
3406 
3364 
3204 
3163 
3062 

29F1 
2801 
2759 
2659 
2559 
2457 

2357 
2257 
2155 
2055 
1953 
1853 

1761 
1051 
1549 
1.149 
1347 
1247 

1145 
1045 
G943 
0842 
0742 
0640 

0540 
0439 
0337 
0237 
0135 

1.9610034 

1.9609933 
9832 
9730 
9029 
9528 
9427 

932; 
9224 
0122 
9022 
8921 
8819 

8716 
8617 
8511 
8-114 
831: 
8212 

811( 

__ - 
Din. 
1". 

10.1 
10.0 
10. 1 
10.0 
10.1 
10.1 

10.0 
10.0 
10.2 
10.0 
10. 1 
10.1 

10.1 
10.0 
10.2 
10.0 
10.0 
10.2 

10.0 
10.0 
10.2 
10.0 
10.2 
10.0 

10.2 
10.0 
10.2 
10. c 
10.2 
10. c 
10.2 

10.2 
10.1 
10. c 
10. i 

10. c 
10.1 
10.2 
10. ( 
10. 'i 
10.1 

10.1 
10. 1 
10.5 
10.1 
10. I 
10. 1 

10.; 

10. ' 
10. ( 
10. 1 
10. : 
10. j 
10. I 
10. : 
10. : 
10. : 
10. : 
10. : 

io. a 

10. ; 

__ 
Log K. 

.0041358 
60 
61 
63 
65 
66 

68 
70 
71 
73 
75 
76 

78 
80 
81 
83 
85 
86 

88 
9c 
91 
93 
95 
90 

2.0011391. 
3.004140~ 

01 
03 
Ot 
rn 
OE 
1 C  
11 
1:: 
1: 
1f 

I t  
24 
21 
2: 
2: 
2f 

2t 
3( 
31 
3: 
3! 
34 

31 
41 
4: 
4: 
4! 
4' 

4! 
5 
5: 
b 
51 
5 

w 

I/ 0 I I ,  

69 
75 
80 
86 
91 

2.00107 

2.06202 
07 
13 
18 
23 
29 

25 513 00 
10 

30 
4c 
5c 

25 57 oc 
1C 

' 2c 
3c 
4( 
M 

20 

9s I] 28 00 M 

.9608110 
8009 
7907 
78oG 
7704 
7603 

7501 
7400 
7298 
7197 
7096 
6994 

6893 
6701 
0689 
6588 
6486 
6385 

6283 
6182 
6079 

5870 
5778 

5673 
5571 
5400 
,5388 
5267 
5164 

5063 
4862 
4859 
47% 
465C 
4564 

4452 
435c 
42% 
4147 
404.1 
394: 

384( 

J63( 
353; 
343: 
3331 

32z 
3121 
302! 
292' 
282 
271s 

261' 
251! 
241: 
231 
220! 
210 

200 

59711 

873: 

~. .. __ 
Diff. 
1". 

10.2 
10.1 
10.2 
10.1 
10.2 
10.1 

10.2 
10.1 
10.2 
10.1 
10.1 
10.2 

10.1 
10.2 
10.2 
10.1 
10.2 
10.1 

10.2 
10. 1 
10.3 
10. 1 
10.2 
10.1 

10.2 
10.2 
10.2 
10. 1 
10.1 
10.3 

10.1 
10.1 
10.3 
10.1 
10.2 
10. i 

10.2 
10.: 
10. r 
10. I 
10.: 
10.1 

10.: 
10.1 
10. : 
10.1 
10. : 
10.5 

10. : 
10.1 
10. : 
10. ! 
10.: 
10. ; 

10. : 
10. : 
10. : 
10. ! 
10. : 
10. ! 

10. : 

__ ~- 

Log K. 

.0041459 
61 
62 
64 
66 
67 

69 
71 
72 
74 
76 
77 

79 
81 
82 
84 
80 
87 

89 
91 
92 
94 
06 
97 

?. 0011499 
!.0041501 

02 
04 
00 
07 

OE 
11 
1 2  
14 
I F  
1; 

1s 
21 
2: 
24 
2L 
2; 

n 
31 
3: 
5 
31 
3: 

31 
4 
4 
4 
41 
4' 

4! 
5 
5' 
5 
'5 
5' 

51 

15 

- 
,og L. 
- 
. OG298 . 03303 

09 
14 
19 
25 

30 
35 
41 
46 
51 
57 

62 
67 
73 
78 
83 
89 

94 
!. Mi399 
!.OB405 

11 
16 
22 

27 
32 
38 
43 
48 
54 

59 
04 
70 
75 
80 
80 

91 
2.00406 
2.06502 

07 
13 
18 

23 
28 
34 
39 
44 
50 

55 
60 
66 
71 
76 
82 

87 
82 

2. W598 
2. OG003 

08 
14 

19 
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-- 
Latitude. Log L. Latilude. 

___ ~ . . -  I;. I It 
0 I I )  

a60000 
10 m 
30 
40 
50 

'2G 01 00 
10 
20 
30 
40 
50 

26 02 00 
10 
20 
30 
40 
50 

26 03 00 
i o  
2a 
30 
4a 
5c 

26 M OC 
1C 
2C 
3c 
4( 
5( 

26 (15 04 
1( 
2( 
R( 
41 
61 

2 E o G o (  
11 
21 
31 
'11 
61 

26 (17 (N 
11 
2, 
i l  

-1' 

26 08 0 
1 
2 
3 
4 
5 

26 09 0 
1 
2 
3 
4 
5 

20 10 a 

,06619 
24 
30 
35 
40 
46 

- ___ 

,og H .  

___ 

%02w5 
1903 
1800 
1699 
1596 
1494 

1391 
1290 
1187 
1085 
0982 
0880 

0778 
0676 
0573 
0471 
0360 
0206 

0164 . %ooo(il 
.9599951 

9x5: 
975i 
%5? 

955( 
944t 
934! 
924: 
9141 
903: 

893! 
883: 
8731 
8621 
W2! 
842 

wa 
8211 
81 1 
801 
790 
780 

770 
7m 
749 
739 
729 
719 

708 
698 
688 
678 
667 
657 

647 
63G 
628 
G l e  
GO! 
595 

66 

26 10 00 
10 
20 
30 
40 
50 

U. S. COAST A N D  GEODETIC SURVEY. 

Table for transformation of coordinates-Continued. 

51 
56 
62 
67 
72 
78 

10.2 
10.2 
10.3 
10.1 
10.3 
10.2 

10.3 
10.1 
10.3 
10.2 
10.3 
10.2 

10.2 
10.2 
10.3 
10.2 
10.2 
10.3 

10.2 
10.2 
10.3 
10. 1 
10.3 
10. 2 

10.3 
10. 2 
10. 3 
10.2 
10. 2 
10.4 

10.2 
10.1 
10. 3 
10.5 
10.2 
10. 2 

10. 2 
10. : 
10. ' 
10. : 
10. : 
10. : 
10. : 
10. : 
10. : 
10. ! 
10. ! 
10. ' 

10. : 
10. ' 
10. 
10. ' 
10. 
10. I 

10. 
10. 
10. 
10. 
10. 
10. 

10. 

26 11 00 
10 m 
30 
40 
5a 

Log K. 

83 
88 
94 

06699 
I. 06704 

10 

,0041559 
61 
63 
64 
06 
68 

70 
72 
73 
75 
77 
78 

80 
82 
83 
R5 
87 
88 

90 
92 
93 
95 
97 

!. 0041598 

1.0041600 
02 
03 
05 
M 
Of 

1C 
li 
1 2  
1 5  
l i  
1 8  

24 
2: 
2: 
2! 
2; 
2t 

31 
3: 
3. 
3! 
3 
3! 

4 
4 
4. 
41 
41 
4' 

6 
5 
5 
5 
5 
I, 

6 

20 12 00 
10 
ul 
30 
4c 
50 

15 
21 
26 
31 
37 
42 

47 
52 
58 
63 
68 
74 

79 
84 
90 

2.06795 
2. 06800 

08 
11 
16 

\ 2G 13 OC , 1c 
i 2c 

3c 
4( x 

26 14 O( 
1( 
24 
3( 
4 
6( 

26 15 OI 
11 
24 
31 
41 
51 

26 16 01 
11 

22 

:i 1 38 

21 
31 
41 
i5 

43 
48 
54 
59 
64 
70 

20 17 M 
11 a 
3' 
4 
5 

75 
80 
86 
91 

2.06896 
2.06902 

20 18 0 
1 
2 
3 
4 
6 

38 11 20 20 C 

07 
12 
17 
22 
28 
33 

Log II. 

u1 19 U 
1 
2 
3 

; 

9595864 
5751 
5648 
5545 
5443 
5339 

5237 
5134 
5030 
4928 
4824 
4722 

4618 
4516 
4412 
4309 
4207 
4103 

4000 
3898 
3794 
3G91 
3588 
3185 

3381 
3278 
3174 
3072 
2969 
2865 

2762 
2659 
255B 
2453 
2349 
2246 

2142 
2030 
1935 
lwi 
17% 
162: 

1521 
1418 
1314 
1211 
110: 
1004 

0001 
079: 
OG91 
0591 
048; 
03& 

028( 
0171 

1.959007: 
1.958996' 

980! 
97G 

965 

__ - 
Diff. 
1". 

10.3 
10. 3 
10.3 
10.3 
10.2 
10.4 

10.2 
10.3 
10.4 
10.2 
10.4 
10.2 

10.4 
10.2 
10.4 
10.3 
10.2 
10.4 

10.3 
10.2 
10. 4 
10. 3 
10. 3 
10.3 

10.4 
10. 3 
10. 4 
10.2 
10.3 
10.4 

10.3 
10.3 
10.3 
10.3 
10.4 
10.3 

10.4 
10.3 
10. 4 
10. a 
10.4 
10.3 

10.4 
10. i 
10.4 
10. : 
10. : 
10.4 

10. : 
10. : 
10. ' 
10. : 
10. 1 

10. : 
10. ' 
10. 

10. , 
10. 
10. : 
IO. 

10. : 

Log K. 

,0041661 
63 
64 
06 
68 
69 

71 
73 
74 
76 
78 
79 

81 
83 
84 
86 
88 
89 

91 
93 
95 
96 

'. 0041698 
,. 0041700 

02 
04 
05 
07 
09 
10 

12 
1 4  
15 
17 
19 
2C 

22 
24 
2: 
2i 
21 
3( 

3: 
31 
3: 
3; 
31 
41 

4: 
4 
44 
4' 
41 
5 

51 
5 
5 
5 
@ 
0 

0 

06938 
43 
49 
54 
59 
65 

70 
75 
81 
86 
91 

06997 

07002 
07 
13 
18 
23 
29 

34 
40 
45 
50 
56 
61 

66 
71 
77 
52 
87 
93 

.07098 

.07103 
09 
14 
19 
25 

30 
35 
40 
45 
81 
56 

61 
06 
72 
77 
82 
88 

93 
!. 07198 
!. 07204 

09 
14 
20 

26 
30 
30 
41 
46 
52 

57 



Latitudc. 

07257 
62 
67 
72 
78 
83 

0 , I ,  

26 20 00 
10 
20 
30 
40 
50 

2G 21 00 
10 
20 
30 
40 
50 

2G 22 00 
10 
20 
30 
40 
50 

26 23 00 
10 
20 
30 
40 
50 

20 24 00 
10 
20 
30 
40 
50 

26 25 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

B 27 W 
10 
20 
30 
4c 
5c 

2fi 28 OC 
1c 
2( 
3( 
4( 
54 

26 29 O( 
1( 
2( 
3( 
4( 
51 

26 26 no 

B 30 ni 

26 30 00 
10 
2a 
30 
40 
50 

RELATION BETWEEN COORDINATES. 

Table for  transformation of coordinutes-Continuod. 

88 
93 

07299 
07304 

09 
15 

Log II. 

26 31 00 
10 
20 
30 
40 
50 

9589658 
9584 
0450 
9347 
9244 
9130 

9036 
8933 
8828 
8726 
8621 

8413 
8310 
8205 
8102 
7999 
7894 

7791 
7687 
7583 
7479 
7375 
7271 

7167 
7063 
6959 
6855 
6752 
6647 

6543 
6440 
6335 
0232 
6127 
0023 

5919 
5815 
6710 
5007 
5502 
G39e 

5293 
51W 

4981 

477: 

4GGS 
450: 
44a 
43s 
4251 
414; 

404: 
393( 
383 
373 
38% 
3521 

341' 

8517 

50% 

4n77 

20 
25 
30 
35 
41 
47 

__ -- 
)iff. 
1". 

26 32 00 
10 
20 
30 
40 
50 

10.4 
10.4 
10.4 
10. 3 
10.3 
10. 5 

10.3 
10. 3 
10. 5 
10. 3 
10.4 
10.4 

10.4 
10.3 
10. 5 
10. 3 
10. 3 
10.5 

10. s 
10. 4 
10. 4 
10.4 
10.4 
10. 4 

10.4 
10. 4 
10. 4 
10. 4 
10. 3 
10. 6 

10.4 
10.3 
10.6 
10.3 
10. I 
10.4 

10. 4 
10.4 
10. t 
10. I 
10. i 
10.4 

10. I 
10. i 
10. ' 
10. I 

10. : 
10. ' 
10. ! 
10. ' 
10. ! 
10. ' 

lo., 
10. ~ 

10. ' 
10. 
lo . ,  

IO., 

in. t 

10. ; 

in. 

52 
57 
63 
68 
73 
79 

84 
89 

,07395 
.07400 

05 
11 

Log K. 

.0041763 
G5 
G6 
68 
70 
71 

73 
75 
76 
78 
80 

83 
a5 
87 
88 
90 
92 

94 
96 
97 

!. 0041799 
!. 0041801 

02 

04 
06 
07 
09 
11 
12  

1 4  
1c 
15 
IS 
21 
2: 

2L 
% 
2i 
2( 
31 
3: 

32 
3( 
31 
31 
4' 
4: 

4! 
4 
4, 
51 
5 
B 

5 
5 
5 
01 
6 
0 

0 

n i  

26 33 M) 
10 
u) 
30 
40 
50 

26 34 03 
10 
20 
30 
40 
50 

-- 
I/  

16 
21 
20 
31 
37 
42 

og L. 1 1  Latitude. 

26 35 00 
10 
20 
30 
40 
50 

47 
52 
58 
63 
68 
74 

20 36 W 
10 
20 
30 
40 
50 

10 

26 
31 37 

42 47 

15 21 

57 52 

a3 
68 

26 37 W 

20 
3c 
4c 
5( 

i o  

4( x 

73 11 20 40 O( 

Log Ii. 

9583417 
3313 
3208 
3104 
2999 
2895 

2790 
2086 
2581 
2477 
2371 
2267 

2162 
2068 
19% 
1849 
1745 
1039 

1535 
1431 
1320 
1221 
l l l G  
1012 

0907 
0802 
OG97 
0593 
0488 
03&3 

0279 
0174 

L. 9580ffi9 
!. 9579965 

9859 
9755 

9049 
9546 
9439 
9335 
9231 
912: 

9021 
nul( 
nsi( 
870( 
800( 
849( 

839( 
82M 
818( 
Ro7! 
797( 
780! 

7751 
765! 
7Fd! 
744, 
734( 
7238 

7121 

10.4 
10.4 
10.5 
10.4 
10.5 
10.4 

10.5 
10.4 
10.5 
10.4 
10.0 
10.4 

10.5 
10.4 
10.5 
10.4 
10.4 
10.6 

10.4 
10.4 
10. 5 
10.5 
10. 5 
10.4 

10.5 
10. 5 
10. 5 
10.4 
10. 5 
10.5 

10.4 
10. 5 
10. 5 
10. 4 
10. G 
10.4 

10. 4 
10. ( 
10.4 
10. 4 
10. c 

10. r 
10. c 
10. ' 
10. ( 
10. ' 
10. ( 
10. ' 
10. t 
10. ! 
10. ! 
10. ! 

10. I 
10. ' 
10.1 
10. I 

10. 2 

10.1 

10. 

in. e 

in. 4 

Log E. 

0041865 

88 
70 
72 
73 

75 
77 
79 
81 
82 
84 

80 
88 
89 
91 
93 
94 

90 
98 

.0041889 

.0041QQl 
03 
04 

00 
08 
10 
12 
13 
15 

17 
19 

22 
24 
2E 

2; x 
31 
3: 
34 
3! 

3i 
3% 
4 
4: 
4 
4! 

4' 
41 
5 
5: 
5 
51 

5 
61 
0 
a 
B 
a 
0 

a7 

20 

17 

- - 
1g 6. 
__ 

07573 
78 
84 
89 

07594 
07600 

05 
10 
15 
21 
26 
31 

36 
41 
47 
52 
58 
64 

69 
74 
79 
86 
'N 

,07695 

,07700 
05 
11 
16 
21 
27 

32 
37 
42 
48 
53 
58 

63 
68 
73 
79 
84 
89 

94 :. 07799 

10 
15 
21 

26 
31 
36 
42 
47 
52 

57 
62 
68 
73 
78 
84 

88 

I. 01805 
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. .___ 

Latitude. 

2.07889 
94 

3.07899 
3.07905 

10 
15 

0 I I! 

26 40 00 
10 
20 
30 
40 
50 

26 41 00 
10 
20 
30 
40 
50 

26 42 00 
10 
20 
30 
40 
50 

26 43 00 
10 
20 
30 
40 

26 44 00 
10 
20 
30 
40 
50 

20 45 00 
10 
20 
30 
40 
50 

26 46 00 
10 
20 
30 
'10 
50 

26 47 00 
10 
20 
30 
40 
50 

26 48 00 
10 
20 
30 
40 
50 

26 49 00 
10 
20 
30 
40 
50 

20 50 00 

50 

26 50 00 1.9570796 
10 0690 
20 0581 
30 0478 
40 0372 
50 0266 

Log I€. 

1.9577129 
7024 
6919 
6814 
0708 
0603 

6498 
6393 
6287 
6182 
6077 
5971 

5866 
5761 
5656 
5551 
5445 
5340 

5234 
5129 
5023 
4918 
4813 
4707 

4602 
4497 
4391 

4179 
4074 

39G8 
38(j3 
3757 
3652 
3546 
3440 

3334 
3228 
3123 
3018 
2912 
2806 

2701 
2505 
2489 
2384 
2278 
2172 

2060 
1900 
1854 
1749 
1643 
1537 

1431 
1326 
1220 
1114 
1008 
0902 

0796 

4286 

20 
25 
30 
36 
41 
46 

U. S. COAST AND GICODETIC SURVEY. 

Table f o r  transformation of coordinates-Continued. 

26 51 00 OlGO 
10 1.9570055 
20 1.9509948 
30 9842 
40 9736 
50 9630 

~ __ 
Diff. 
11'. 

51 
56 
62 
68 
73 
79 

10.5 
10.5 
10.5 
10.5 
10. 6 
10.5 

10.5 
10.5 
10.6 
10.5 
10.5 
10.6 

10.5 
10.5 
10.5 
10.5 
10. 6 
10.5 

10. 6 
10.5 
10. 6 
10.5 
10.5 
10. 6 

10.5 
10.5 
10.9 
10.5 
10. 7 
10.5 

10.6 
10.5 
10. 0 
10.5 
10.0 
10. 6 

10. 6 
10.5 
io. G 
11). 5 
10. 6 
10. 6 

10.5 
10. 6 
10. 6 
10.5 
io. 6 
10. 6 

10. 6 
10. 6 
10. 6 
10.5 
10. 6 
10. 6 

10. 6 
10.5 
10. 0 
10. 6 
10. 6 
10. 6 

10.6 

20 52 00 
10 
20 
30 
40 
50 

~- 

Log K. 

84 
89 

1.07991 
1.08000 

05 
10 

15 
20 
25 
31 
36 
41 

46 
51 
57 
62 
67 
73 

78 
R3 
88 
94 

1. w 9 9  
2,08104 

09 
14 
19 
25 
30 
35 

40 
45 
50 
56 
61 
66 

71 
76 
82 
87 
92 

1.05198 

1.08203 

2.0041968 
70 
71 
73 
75 
76 

78 
80 
82 
84 
85 
87 

89 
91 
92 
94 
96 
97 

!. 0041999 
~.0032M)l 

02 
04 
G6 
07 

09 
11 
13 
15 
16 
18 

20 
22 
23 
25 
27 
28 

30 
32 
33 
35 
37 
38 

40 
42 
44 
46 
47 
49 

51 
53 
54 
56 
58 
59 

61 
63 
64 
66 
68 
09 

71 

I 26 53 00 
10 
20 
30 
40 
50 

26 54 00 
10 
20 
30 
40 
50 

26 55 00 
10 
20 
30 
40 
50 

20 50 00 
10 
20 
30 
40 
50 

26 57 00 
10 
20 
30 
40 
50 

26 58 00 
10 
20 
30 
40 
50 

28 59 00 
10 
20 
30 
40 
50 

27 00 00 1 

9524 
9418 
9311 
9206 
9100 
8993 

8887 
8782 
8675 
R569 
8462 
8356 

8250 
8144 
8037 
7931 
782.1 
7718 

7612 
75w 
7399 
7293 
7187 
7080 

6974 
6868 
6701 
6655 
6548 
6442 

0335 
6229 
0122 
GO16 
5910 
5802 

5696 
5590 
5483 
5377 
5270 
5163 

5056 
4950 
4843 
4737 
4G30 
4523 

4417 

__ - 
Diff. 
1". 

-__ 

10. 6 
10.6 
10. 0 
10. 6 
10. 6 
10.0 

10. 6 
10.5 
10.7 
10.6 
10. 6 
10. 6 

10. 6 
10. 6 
10.7 
10.5 
10. 6 
10.7 

10. 6 
10.5 
10.7 
10. 6 
10.7 
10. 6 

10.6 
10. 6 
10.7 
10. 6 
10.7 
10.0 

10.0 
10. 6 
10.1 
10. 6 
10. G 
10.7 

10.0 
10. 0 
10.7 
10.6 
10.7 
10. 6 

10.7 
10. 6 
10.7 
10. 6 
10.0 
10.8 

10. 6 
10. 6 
10.7 
10. 0 
10.7 
in. 7 

10.7 
10. 6 
10.7 
10.6 
10.7 
10.7 

10.0 

Log k-. 
-- 
!. 0042071 

73 
75 
77 
78 
80 

82 
84 
8.5 
87 
89 
90 

92 
94 
95 
97 

!. 0042099 
I. 0012100 

02 
04 
06 
08 
09 
11 

13 
15 
16 
18 
20 
21 

23 
25 
20 
28 
30 
31 

33 
35 
37 
39 
40 
42 

44 
46 
47 
49 
51 
52 

54 
56 
58 
60 
01 
63 

05 
67 
68 
70 
72 
73 

75 

- __ 

Log I;. 
- 
5. 08203 

08 
13 
19 
24 
29 

34 
39 
44 
50 
55 
80 

05 
71 
76 
82 
87 
92 

L. 08297 
5.08302 

07 
13 
18 
23 

28 
33 
38 
44 
49 
54 

59 
64 

75 
80 
88 

91 
1.08396 
3.08401 

07 
12 
17 

22 
21 
32 
38 
43 
48 

53 
58 
63 
09 
74 
79 

84 
89 

3.08494 
3. O m  

05 
10 

l6 

50 



Latitude. 

.OS515 
20 
25 
31 
36 
It 

46 
51 
56 
6a 
08 
73 

83 
88 
94 

!. OR.599 
I. 05604 

7s 

0 , ' I  

27 30 00 
10 
20 
30 
'10 
50 

27 I 1  (W 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

27 12 on 

27 00 00 
13 
20 
30 
43 
50 

09 
14 
19 
25 
30 
35 

27 01 00 
i n  

27 13 GO 
10 
20 
30 
40 
50 

27 n2 00 
i n  
20 
30 
40 
50 

40 
15 
50 
56 
61 
66 

27 03 00 
10 
20 
30 
40 
SO 

27 11 no 
10 
20 
30 
40 
50 

27 04 00 
10 
20 
30 
40 
50 

71 
7F 
81 
87 
92 

1.08697 

07 
12 
19 
23 
18 

! .om2 

27 05 00 
1c 
20 
3c 
4G 
5c 

27 15 00 
10 
20 
30 
40 
60 

10 
20 
30 
40 
50 

27 16 no 27 M or 
1 C  
2c 
3c 
4c 
5c 

33 
3 
43 
40 
54 
59 

4( 
5( 

27 17 00 
10 
20 
30 
40 
50 

27 09 01 
1( 
?( 
3( 

64 
09 
74 

85 
80 

90 

4( 
5( 

27 10 M 

27 18 00 
10 
20 

40 
30 

50 

Log I€. 

2.08795 
?. ox800 

n5 
11 
16 
21 

RELATION B E T W E E N  COORDINATES. 

Tablefor  transformation of coordinates-Continued. 

27 I9  00 
10 
%O 
:io 
40 
50 

.9564117 
4311 
4203 
4037 
3900 
38E3 

3776 

3562 
3456 
3349 
3242 

3136 
3029 
2922 
2815 

2601 

2494 
2357 
22SO 
2173 

1959 

1852 
1746 
1638 
153'' 
1424 
1317 

1210 
1103 
0995 
0889 
0782 
0674 

0567 
0161 
0353 

0138 
1.9560031 

I .  9550924 
9917 
97oR 
9602 
9495 
9387 

9281 
91 74 
9WF 
,9959 
98.51 
8744 

8636 
8520 
8421 
8314 
82Mi 
8WO 
7991 

367n 

2708 

2067 

0246 

__ __ 
Diff. 
1". 

10. 6 
10.6 
10. 8 
10. 6 
10. 7 
10.7 

10. 7 
10. 6 
10. 8 
10.6 
10. 7 
10.7 

10.7 
10. 7 
10.7 
10. 7 
10.7 

10.7 
10.7 
10. 7 
10.7 
10. 6 
10. 8 

10.7 
10.0 
10. 8 
10.6 
10. R 
10.7 

10. 7 
10.7 
10. 8 
10. A 
10.7 
10.8 

10. i 
10. 6 
10.8 
10.7 
10. R 
10.7 

10. 7 
10. P 
10. 7 

10. E 
10. E 
10. 7 
10. E 
10. 7 
10. E 
10. 7 

10. E 
10. 'i 
10. E 
10. i 
10. F 
$0.7 

10. E 

in. G 

in. 7 

in. 7 

Log K. 

.no42175 
77 
78 
80 n!! 
g3 

85 

89 
91 
92 
94 

96 
98 

.0042199 
.0042201 

03 
04 

06 
OR 
10 
12 
13 
15 

17 
I9 
20 
22 
21 
25 

27 
20 
30 
32 
34 
35 

37 
311 
41 
43 
44 
46 

1 E  
5c 
51 
53 
55 
56 

5s 
GI 
F1 
64 
6: 
Gi 

6C 
71 
72 
74 

7; 
7c 

87 

7r 

26 11 27 20 00 

Log II. 

I. 9557991 
7882 
7776 
7660 
7501 
7453 

73 16 
7230 
7131 
7024 
6918 
680s 

6700 
6593 
6445 
D378 
6770 
0162 

5947 
5839 
6732 
XI23 
5516 

5103 

5192 
5085 
4977 
4sG9 

1761 
4654 
4545 
4138 
4329 
4222 

4113 
40M 
3897 
3790 

3574 

3466 
3350 

3147 
3034 
292G 

2x17 
2710 
2001 
2403 
23% 
2277 

716? 
2061 
1953 

1 7 3  
1628 

151E 

6n55 

53nn 

36nz 

3250 

in45 

__ __ 
Dill. 
1". 

10. 8 
10. 7 
10. 4 
10.7 

10.8 

10. 7 

10.7 
10. R 
10. s 

10.7 

10.7 

10. 8 

10.7 
10.8 
10.8 
10.7 
10. !> 
10.7 

10.8 
10.8 
10. 8 
10. 7 
10. 8 
10.8 

10.8 
10.7 
10.9 
10. 7 

in. n 

in. 7 
io. n 

in. s 
in. 8 

io. n 

in. 9 
in .  7 

10. !I 
10. 7 
10. 0 
10.7 
10.8 
10.8 

10. x 
10. 7 
10.9 
10. 8 
10. e 
10. b 

10. 7 

10.7 

in. 9 

in. D 
10. E 

in. D 

in. z 
io. E 

in. z 

10.4 

10. c 
10. c 

10. I 

Log K. 
-I - 

.0042279 

8.2 
84 
86 
87 

89 
91 
93 
'3.5 
90 

.0022?98 

.0012300 
02 

n i  

03 
05 
0: 
04 

10 
12 
14 
16 
17 
19 

21 
23 
24 
26 
25 
29 

3 1 
3J 
36 
37 
3s 
10 

4? 
44 
45 
47 
40 
5C 

52 
54 
SG 
5s 
5g 
61 

67 
65 
66 
OF 
7c 
71 

7, 
71 
77 
7! 
8C 
8: 

sr 

19 

__ 
_I 

,og I*. 

~. 

'. n,sm 
31 
36 
4'; 
-17 
$2 

57 
62 
03 
74 
79 
84 

8'3 
91 

'. 08899 

10 
15 

20 
25 
30 
36 
41 
46 

51 
56 
61 
67 
72 
77 

$2 
57 
92 

'. 0'3003 

:. ow05 

t .  ntws 
08 

13 
15 
23 
29 
34 
39 

44 
(9 
54 
GO 
65 
'IO 
75 
80 
86 
90 

I .  09005 
LO!?]  00 

05 
10 
1.5 
21 
26 
3J 

36 



20 

Latitude, 

I_- 

0 , ,, 
27 20 00 

10 
20 
30 
40 
50 

27 21 00 
10 
20 
30 
40 
50 

27 22 00 
10 
20 
30 
40 
50 

27 23 00 
10 
20 
30 
40 
50 

27 24 00 
10 
20 
30 
40 
50 

27 25 00 
10 
20 
30 
40 
50 

27 26 00 
10 
20 
30 
40 
50 

27 27 00 
10 
20 
30 
40 
50 

27 28 00 
10 
20 
30 
40 
50 

27 29 00 
10 
20 
30 
40 
50 

27 30 00 

2.09136 
41 
46 
52 
57 
62 

68 
73 
78 
84 
89 
94 

Log II. 

1.9551519 
1411 
1303 
1195 
1087 
0978 

0870 
0762 
0653 
0545 
0436 
0328 

0219 
0111 

1.9550002 
1.9549894 

9786 
9677 

9569 
9461 
9352 
9244 
9135 
9027 

8918 
8810 
8700 
8592 
84E-1 
8375 

8767 
8158 
8049 
7941 
7832 
7723 

7614 
7500 
7306 
7288 
71x0 
7070 

6962 
6854 
6744 
6G36 
6526 
6418 

6309 
6200 
W1 
5982 
5874 
5764 

5656 
5547 
5438 
5329 
5219 
5111 

5001 

27 30 00 
10 
20 
30 
40 
50 

27 31 00 
10 
20 
30 
40 
50 

U. S. COAST AND GEODETIC SURVEY. 

Table for transformation of coordinates-Continued. 

30 
35 
40 
45 
50 
55 

GO 
65 
70 
76 

- ___ 
Diff. 
1". 

27 33 00 
10 
20 
30 
40 
50 

27 34 00 
10 
20 
30 

10.9 
10. 8 
10. 8 
10. 8 
10. 8 
10.9 

10.8 
10. 8 
10. 9 
10.8 
10.9 
10.8 

10. 8 
10.8 
10.9 
10. 8 
10.8 
10.9 

10.8 
10. 8 
10.0 
10.8 
10.9 
10.8 

10.9 
10. 8 
11. 0 
10. 8 
10. 8 
10.0 

10.8 
10. 9 
10.9 
10. 8 
10. 9 
10.9 

10.9 
10. 8 
11.0 
10.8 
10.8 
11.0 

10.8 
10.8 
11.0 
10.8 
11.0 
10.8 

10.9 
10.9 
10.9 
10.9 
10.8 
11.0 

10.8 
10.9 
10.9 
10.9 
11.0 
10.8 

11.0 

91 
2.09296 
1. 09301 

07 
12 
17 

22 
27 
32 
38 
43 
48 

Log K. 

27 35 00 
10 
20 
30 
40 
50 

27 36 00 
10 
20 
30 
40 
50 

2.0042384 
86 
87 
89 
91 
92 

94 
96 

2.0042398 
2.0042400 

01 
03 

05 
07 
08 
10 
12 
13 

15 
17 
19 
21 
22 
24 

26 
28 
29 
31 
33 
34 

36 
38 
40 
42 
43 
45 

47 
49 
50 
52 
54 
65 

57 
69 
61 
63 
64 
66 

68 
70 
71 
73 
75 
76 

78 
80 
82 
84 
85 
87 

89 

.53 
58 
63 
69 
74 
79 

Log L. Latitude. qlz 

27 37 00 
10 
20 
30 
40 
50 

84 
89 
94 

1.09399 
2.09404 

09 

2.09163 27 32 00 
2.09204 I1 i n  

27 38 00 
10 
20 
30 
40 
60 

14 
19 
24 
30 
35 
40 

40 I) 50 

27 39 00 
10 
20 
30 
40 
50 

45 11 27 40 00 

Log II. 

1.9545001 
4892 
4783 
4674 
4566 
44M 

434i 
4235 
4120 
402C 
3911 
3802 

3692 
3583 
3473 
336:: 
3256 
314G 

3037 
29% 
2819 
271fl 
2600 
2491 

2381 
2272 
2162 
2053 
1914 
1834 

1725 
1616 
1500 
1397 
1268 
1178 

1069 
0960 
0850 
0741 
0631 
0521 

0411 
0302 
0192 

.9640083 

.9539974 
0863 

9754 
OG45 
9535 
9426 
9315 
9204 

9096 
8986 
8876 
8767 
8657 
a547 

8431 

__ __ 
Diff. 
1". 
- ~- 

11.0 
10. 8 
11. 0 
10. 9 
10. 8 
11.0 

10. 9 
10.8 
11.0 
10.9 
10.9 
10.9 

11.0 
10.9 
11.0 
10.8 
10.9 
11.0 

10.9 
10.9 
10.9 
10.9 
11.0 
10.9 

11.0 
10.9 
11. 0 
10.9 
10.9 
11.0 

10.9 
10.9 
11.0 
10.9 
10.9 
11.0 

10.9 
10.9 
11.0 
10.9 
11.0 
11.0 

11.0 
10.9 
11.0 
10.9 
10.9 
11.1 

10.9 
10.9 
11.0 
11.0 
11.0 
10. 9 

11.0 
11.0 
11.0 
10.9 
11.0 
11.0 

11.0 

__._ 

Log K. 

2.0042489 
91 
02 
91 
9G 
97 

2.0042499 
1.0042501 

03 
05 
08 
08 

10 
12 
13 
15 
17 
18 

20 
22 
24 
20 
27 
29 

31 
33 
34 
36 
38 
39 

41 
43 
45 
47 
48 
50 

52 
54 
55 
57 
59 
GO 

62 
64 
OB 
68 
69 
71 

73 
75 
77 
70 
80 
82 

84 
86 
87 
89 
91 
02 

94 

- - 
Log L. 

__ 

2.09445 
50 
65 
GI 
67 
72 

77 
82 
87 
92 

2.09497 
2. w502 

07 
1'2 
17 
23 
28 
33 

38 
43 
48 
54 
58 
64 

69 
74 
79 
84 
89 
94 

2.09590 
2.09804 

09 
15 
20 
25 

30 
35 
40 
46 
51 
66 

61 
66 
71 
76 
81 
86 

91 
1.09696 
1.09701 

07 
12 
17 

22 
27 
32 
37 
42 
48 

63 



- 
Latitude. 

0 ! , I  

1.00753 

63 
60 
74 
70 

55 
27 40 00 

10 
20 
30 
40 
50 

-- 
0 , , I  

27 50 00 

20 
30 
40 
50 

i n  

27 41 00 

20 
30 
40 

i n  

50 

84 
89 

!.09904 

94 
I. 09709 

09 

27 42 on 
10 
20 
30 
40 
50 

27 51 00 
10 
20 
30 

50 
40 

27 43 00 
10 
20 
30 
40 
50 

14 
I O  
24 
30 
35 
40 

27 44 00 
10 
20 
30 
40 
50 

27 45 00 
10 
20 
30 
10 
50 

27 46 00 
10 
20 
30 

50 

27 47 00 
10 
20 
30 
40 
60 

27 49 00 
10 
90 

40 
50 

27 49 00 
10 
20 

40 
50 

40 

ao 

30 

27 52 no 
10 
20 
30 
40 

. 50 

27 50 00 

45 

55 
50 

61 
06 
71 

76 

86 
91 

1. moo1 

00 

16 
22 

32 

42 

52 
67 
a2 

67 
72 
77 
83 
88 
03 

1.rn008 
1 . 1 m  

08 
13 
18 
23 

81 

1.09806 

11 

27 

37 

47 

Log H .  

27 53 no 
2n 
10 

30 
40 
50 

27 64 00 
10 
20 
30 
40 
BO 

27 56 00 
i n  
20 
30 
40 
50 

27 56 no 
10 
2n 
30 
40 
50 

27 b7 00 
10 
20 
30 
40 
50 

27 58 00 
10 
20 
30 
40 
50 

.0,558.137 
8328 
8218 

7995 
7888 

7778 
7668 
7558 
7448 
7330 
7228 

7110 
7000 
6800 
G789 
0670 
6560 

6.158 
ti349 
6238 
6129 
601 0 

8108 

5008 

5798 
5689 
5578 
5408 
5358 
5248 

5137 
6027 
4916 

4607 
4556 

4476 
4366 
4255 
4146 
4035 
3025 

3814 
3704 
3593 
3483 
3373 
3262 

3152 
3042 
2931 
2821 

2600 

2480 
2370 
2267 
2157 
2047 
1030 

1826 

4807 

2710 

28 
33 
39 
45 
50 
55 

RELATION BETWEEN COORDINATES. 

Table jor  transjormation of coordinates-Continued. 

27 59 no 
10 
20 
30 
40 
50 

21 

__ - 
Diff. 
1”. 

11.0 

11.0 
11.0 

11.0 

11.0 

11.0 
11.0 
10.0 
11.1 

in. o 

i1.n 

1 i .n  

in. o 
1i .n 
11.0 
11.0 
11.0 
11.0 

11.1 
10.9 
11.g 
10.9 
11.0 
11.1 

11.0 
10.9 
11.1 
11.0 
11.0 
11.0 

11.1 
11.0 
11.1 
10.0 
11.0 
11.1 

11.0 
11.0 
11.1 

11.1 
11.0 

11.1 
11.0 
11.1 
11.0 
11.0 
11.1 

11.0 
11.0 
11.1 
11.0 
11.1 

11.1 

11.2 
11.c 
11.c 
11.1 

10.9 

11.0 

11.0 

i1.a 

.OM2594 
06 

,0042898 
.0042600 

01 

05 
07 
08 
10 
12 
13 

15 
17 
19 
21 
22 
24 

20 
28 
20 
31 
33 
34 

36 
38 
40 
42 
43 
45 

47 
49 
51 
<% 
54 
5E 

5E 
60 
61 
63 
66 
68 

6F 
70 
71 
74 
71 
i7 

76 
81 
85 
84 
8C 
87 

8( 
91 
9: 
9: 
9f 

1. M)4269E 

1.001270( 

03 

____.___ .- 

dog L. /i Latitude. 

60 11 28 00 (M 

__ 
Log H .  

,9531826 
1716 

1494 
1383 
1273 

1162 
1051 

1605 

0840 
0830 
0720 
0608 

n q  R 

n m  
Od8R 
0270 

.OS30055 
,9520044 

0833 
9722 
9611 
0500 
9390 
9270 

9168 

8046 
8836 
8725 
8614 

8392 
R281 
81 70 
8058 
7048 

7836 
7726 
7614 
7503 
7303 
7281 

7170 
7060 
604P 
6837 
0725 
6015 

6503 
6392 
028C 
0169 
605P 
€947 

5838 
8725 
5013 
5502 
53oc 
5270 

5167 

9 0 5 ~  

x503 

__ __ 
Diff. 
1“. 

11.0 
11.0 
11.1 
11.1 
11.1 
11.0 

11.1 
11.1 
11.1 
11.0 
11.0 
11.2 

11.0 
11.2 

11.1 
11.1 

11.1 
11.1 
11.1 
11.1 
11.0 
11.1 

11.1 
11.0 
11.2 
11.0 
11.1 
11.1 

11.1 
11.1 
11.1 
11.1 
11.1 
11.1 

11.2 
11.0 
11.2 
11.1 
11.0 
11.2 

11.1 

11 .2  
11.1 
11.2 
11.0 

1.1 
11.2 
11.1 
11.1 
11.1 

11.1 
11.1 
11.2 
11.1 
11.2 
11.1 

11.2 

11.0 

11.0 

11.0 

!1.2 

___ 

Log K. 

.OD42700 
02 
04 
06 
07 
09 

I1  
13 
14 
16 
18 
10 

21 
23 
25 
27 

30 

32 
34 
35 
37 
39 
40 

42 
44 
46 
48 
49 
51 

53 
55 
57 
69 
60 
62 

04 
6 8  
67 
00 
71 
72 

74 
7e 
7€ 
RC 
81 
83 

E 
85 
8E 
91 
95 
94 

OE 
DE 

1.0012791 
2.0042801 

E 
04 

M 

28 

_I L_ 

4og L. 
-- 
I. I woo 

65 

75 
80 
85 

90 
!.I0095 
!.lo100 

10 
15 

20 
25 
30 
36 
41 
46 

51 
.5F 
G I  
66 
71 
76 

81 
86 
91 

!. 10197 

07 

12 
17 
22 
27 
32 
37 

42 
47 
52 
57 
62 
67 

7% 
77 
82 
RR 
93 

70 

05 

1. in202 

1.10208 

2.10303 
08 
13 
18 
24 
29 

34 
30 
44 
49 
54 
59 

64 



22 

Latitude. 

25 I 
30 
35 
40 
'$5 
50 

55 
00 
1% 
71 
76 
81 

86 
91 

!. 10496 
!. 111501 

Mi 
11 

16 
21 
26 
31 

41 

46 
51 

!! I 72 

36 

D , ! I  

28 00 00 
10 
20 
30 
40 
50 

28 01 00 
10 
20 
30 
40 
.50 

28 02 00 
10 
20 
30 
40 
50 

28 03 00 
10 
20 
30 
40 
50 

28 04 00 
10 
20 
30 

.IO 

?8 05 00 
10 
20 
:30 
40 
50 

28 06 00 
10 
20 
30 
40 
50 

28 07 00 
10 
20 
30 
40 

28 08 w 
1c 
20 
31 
4c 
5c 

28 09 oc 
1( 
2c 
3( 
4( 
5[ 

28 10 M 

!0 

50 

28 12 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

28 14 00 
10 
20 
30 
40 
50 

28 1.5 00 
10 
20 
30 

50 

28 16 00 
10 
20 
30 
40 
50 

2s 13 0 

40 

_- 
Log II .  

,9525167 
5056 
4944 
4833 
4722 
4610 

4499 
4388 
4276 
4165 
4053 
3942 

3830 
3719 
3607 
3496 
3384 
3272 

3161 
3050 
2938 
282G 
2714 
2603 

2491 
2379 
2267 
2156 
'2044 
1932 

1821 
1709 
1597 
148G 
1374 
1262 

1156 
1036 
092i 
0815 
07U7 
0591 

017s 
0361 
025: 
0142 

1 952003i 
1 951WJlC 

9x0; 
969( 
958: 
9477: 
935: 
924i 

913: 
002: 
891( 
879! 
%,8' 
a71  

816: 

77 
82 
87 
92 

1.10597 
1.10602 

U. S. COAST AND GEODETIC SURVEY. 

Table for transfonnation of coordinaies-Continued. 

28 17 00 
10 
20 
30 
40 
50 

~ __ 
Diff. 
1". 

07 
13 
18 
23 
28 
33 

11.2 
11. 1 
11.2 
11.1 
11.1 
11.2 

11.1 
11.1 
11.2 
11. 1 
11.2 
11.1 

11.2 
11.1 
11.1 
11.1 
11.1 
11.1 

11.1 
11.1 
11. 2 
11.: 
11.: 
11. 1 

11.: 
11.: 
11.: 
11. 
11. d 

11.: 

11. ! 
11.2 
11. 2 
11. I 
11.: 
11.: 

11. : 
11. ! 
11.: 

ll., 
11. : 
11.: 
11.: 
11. ! 
11.: 
11. 
11.: 

11.: 
11. 
11. ~ 

11. 
11. ~ 

11.' 

11. 
11. 
11. 
11. 
11. 
11. 

11. 

11. i 

28 18 00 
10 
ul 
30 
40 
5C 

Log If?. 
. ~ ~ 

?. 00428Oc~ 
08 
10 
12 
13 
15 

17 
19 
21 
23 
24 
26 

28 
30 
81 
38 
35 
36 

38 
40 
42 
44 
45 
47 

49 
51 
53 
55 
56 
58 

60 
02 
(it3 
65 
Gi 
08 

70 
72 
74 
76 
77 
79 

81 
83 
85 

8F 

92 
91 
9: 
9i  

2. W 8 9 !  
2.004290C 

0: 
06 
of 
01 
o! 
l! 

1: 

a7 

9a 

38 
43 
48 
53 
58 
63 

,og L. 11 Latitude. 

2s 10 or 
1c 
2c 
3( 
4( 
5c 

-1- 

69 
20 
30 

90 50 

. 10400 

10 
1 5 40 
20 j 50 

68 11 28 20 M 

Log I t .  

,8518463 
W51 
8238 
8126 
8013 
7902 

7789 
7677 
7564 
7452 
7340 
7228 

7116 
7004 
6891 
6779 
Wfi6 
6554 

6441 
G329 
6216 
6104 
5992 
5879 

5767 
5655 
5512 
5c30 
53 1 x 
5205 

5092 
4980 
4867 
4755 
4G4? 
4530 

4416 
4304 
4191 
4076 
3966 
3853 

3741 
3626 
3515 
3403 

3177 

3064 
295: 
283E 
27% 
2613 
2m 

227, 
216: 
2045 
193; 
182: 

171' 

329a 

2381 

__ __ 
Din. 
1". 

11.1 
11.2 
11.3 
11.2 
11.3 
11.1 

11.3 
11.2 
11.3 
11. 2 
11.2 
11.2 

11.2 
11.2 
11.3 
11.2 
11.3 
11.2 

11.3 
11. 2 
11.3 
11.2 
11.2 
11.3 

11.2 
11.2 
11.3 
11.2 
11.2 
11.3 

11.3 
11.2 
11.3 
11. 2 
11.3 
11.2 

11.4 
11.2 
11.3 
11.2 
11.3 
11.3 

11.2 
11.2 
11.4 
11.2 
11.3 
11.3 

11. E 
11.2 
11.4 
11. : 
11.2 
11. f 

11. : 
11. : 
11. : 
11.: 
11. : 
11. ' 

11.: 

__ 

Log K. 

.0042913 
15 
17 
19 
20 
22 

24 
26 
27 
29 
31 
32 

34 
36 
3R 
40 
41 
43 

45 
47 
49 
51 
52 
54 

56 
58 
GO 
62 
63 
65 

67 
69 
70 
72 
74 
75 

77 
71 
81 
s? 
84 
8c 

8F 
9( 
9: 
94 
96 
91 

1.004293( 
2.0043001 

0: 
Oi 
01 
0: 

o! 
11 
1: 
l! 
11 
1: 

21 

- - 
,og L. 

.1cG68 
73 
78 
83 
88 
83 

'. 10698 
,10703 

0% 
14 
10 
24 

29 
34 
39 
44 
49 
54 

59 
64 
69 
74 
79 
81 

89 
94 

1.10799 

(TJ 
14 

10 
24 
29 
34 
39 
44 

49 
54 
59 
04 
69 
74 

70 
82 

2.108db 
2.10901 

OB 

11 
16 
21 
26 
31 
36 

41 
40 
51 
56 
61 
06 

71 

3. inmi 

Q? 



Latitudo. 

.1oi)71 
76 
81 
8G 
91 

.lo996 

.11001 
OG 
11 
16 
21 
26 

0 , ,, 
28 30 00 

10 
20 
30 
40 
50 

28 31 00 
10 
20 
30 
40 
50 

28 20 00 
10 
20 
30 

31 
36 
41 
46 
51 
56 

61 

71 

81 
80 

60 

76 

40 
60 

28 32 00 
10 
20 
30 
40 
50 

28 33 00 

2c 
40 
5c 

io 

3a 

28 21 00 
10 
20 
30 
40 
60 

28 22 00 
10 
20 
30 
40 
50 

91 
I. 11096 
I. 11101 

06 
11 
16 

28 23 00 
10 
20 
30 
40 
50 

28 24 00 
10 
20 
30 
40 
50 

28 34 OC 
1C 
2c 
3c 
4c 
5( 

28 25 00 
10 
20 
30 
4c 
5c 

21 
26 
31 
36 
41 
46 

51 
56 

28 26 00 
1c x 
3c 

28 35 O( 
I( 
2( 
3( 
4( 
6( 

28 36 O( 
1( 

4[ 
5( 

28 28 O( 
1( 
2( 
3( 
4( 
51 

28 29 01 
I( 
21 
31 
4( 
51 

28 30 01 

RELATION BETWEEN COORDINATES. 

Table for transformation of coordinntcs-Continued. . 

Log I I .  

,9511711 
1598 
1484 
1372 
1258 
1146 

1032 
0919 
0806 
0693 
0581 
0467 

0354 
0242 
0128 

.9510015 

.9509901 
9789 

9675 
9562 
9448 
9335 
9223 
9109 

8996 
8883 
8769 
8056 
8543 
8430 

8316 
8203 
80% 
797c 
786: 
774c 

763e 
752 
74ol 
72% 
718; 
7061 

G95f 
684: 
6721 
661l 
6501 
6381 

627. 
616 
604' 
593: 
58% 
57M 

559, 
547' 
536. 
525 
513 
502 

4911 

__ __ 
Diff. 
1". 
__ 

11.2 
11. 3 
11.4 
11.2 
11.4 
11.2 

11.4 
11.3 
11.3 
11.3 
11.2 
11.3 

11.3 
11.2 
11.4 
11.3 
11.4 

11.4 
11.3 
11.4 
11.3 
11.2 
11.4 

11.3 
11.3 
11.4 
11.3 
11.3 
11.3 

11.4 
11.3 
11. 4 
11.3 
11.3 
11.4 

11.3 
11.3 
11.4 
11.3 
11.3 
11.4 

11.3 
11.3 
11.5 
11.3 
11.4 
11.3 

1 1 . 4  
11. e 
11.4 
11.4 
11.3 
11.4  

11.: 
11.4 
11.4 
11. : 
11. d 
11.1 

11. .( 

11. a 

Log IC. 

0043020 
22 
24 
26 
27 
29 

31 
33 
35 
37 
38 
40 

42 
44 
45 
47 
49 
50 

52 
54 
56 
58 
69 
61 

63 
65 
67 
69 
70 
72 

74 
76 
78 
80 
81 
83 

85 
87 
88 
90 
92 
93 

95 
97 

Z. 0043096 
1.0043101 

02 
04 

Of 
Ot 
1( 
1: 
1: 
1: 

1: 
I( 
21 
2: 
21 

21 

21 

,og L. 11 Latitude. 

--li.,I, 

82 
87 
92 

1.11197 
1.11202 

07 

72 

28 37 M 
11 
21 
31 
4( 
5( 

28 38 01 
11 

28 39 0' 
1 

2 8 4 0 0  

__ - 
.dog Ii. 
__- 

9504910 
4797 
4682 
4569 
4456 
4341 

4228 
4114 
4000 
3887 
3773 
3659 

3545 
3432 
3317 
3204 
3089 
2976 

2861 
274: 
2632 
2516 
24M: 
2201 

2171 
2064 
194( 
183C 
1721 
1607 

149: 
137( 
126' 
115( 
103' 
092: 

0801 
069 
057! 
046! 
035 
023 

012: 
.950000< 
.04098)88 

977' 
OGG 
9551 

9131 
932 
920 
909 
898 
886 

875 
863 
852 
840 
829 
817 

800 

__ __ 
DilT. 
1". 

11.4 
11.3 
11.5 
11.3 
11.3 
11.5 

11.3 
11. 4 
11.4 
11.3 
11.4 
11.4 

11.4 
11.3 
11.5 
11.3 
11.5 
11.3 

11. t 
11.2 
11.: 
11.4 
11. s 
11. I 

11.: 
11.4 
11. t 
11.: 
11. t 
11. ' 
11.: 
11. : 
11. i 
11. 
11. : 
11. ! 

11. ' 
11. ' 
11. I 
11.. 
11. 
11. : 
11.1 
11. 
11. 
11. 
11. 
ll., 

11. 
11. 
11. 
11. 
11. 
11. 

11. 
11. 
11. 
11. 
11. 
11. 

11. 

--___ 

Log K. 

0043128 
30 
31 
33 
35 
36 

38 
40 
42 
44 
45 
47 

49 
51 
53 
55 
50 
58 

GO 
62 
64 
GO 
67 
69 

71 
73 
74 
76 
78 
79 

81 
83 
85 
87 
88 
90 

92 
94 
96 
98 

1.0043198 
!. 0043201 

03 
05 
01 
OC 
1( 
12 

1 4  
1 f  
1l 
2( 
21 
2 

2: 
2: 
2) 
3( 
3: 
3: 

3! 

23 

~ 

og L. 

11272 
77 
82 
87 
92 

,11297 

,11302 
07 

22 
27 

32 
37 
42 
47 
52 
57 

67 
72 
77 
82 
87 

92 
I. 11397 
!. 11402 

07 
12 
17 

22 
27 
32 
37 
42 
47 

53 
58 
63 
68 
73 
78 

83 
88 
93 

2.11498 
2.11503 

08 

13 
18 
23 
28 
33 
38 

43 
48 
53 
58 
63 
68 

73 

82 



24 

-- 
Latitude. 

0 ! # I  

28 40 00 
10 
20 
30 
40 
50 

28 41 00 
10 
20 
30 
40 
50 

28 42 00 
10 
20 
30 
40 
50 

10 
20 

40 

28 44 00 
10 
20 
3c 
40 
5c 

28 45 oc 
1c 
2(1 
3c 
4c 
5c 

28 46 o( 
1[ 
2C 
3( 
4( 
5L 

28 47 M 
1( 
2( 
3( 
4( 
5( 

28 48 OI 
1( 
21 
3L 
41 
51 

28 49 01 
11 
21 
3l 
41 

284300 

30 

50 

m 
28 50 01 

_I 

Log H. 

--__ 

.9498063 
7s 49 
7834 
7720 
7005 
74yo 

7376 
7262 
7147 
7032 
6918 
6803 

6689 
6574 
6459 
6345 
6229 
6115 

6ooo 
58E-E 
577c 
56sP 
5541 
5426 

5311 
519; 
5082 
486; 
4855 
473i 

402: 
450; 
439: 
427; 
410: 
404: 

393: 
381l 
370: 
358' 
347: 
335 

324: 
3121 
301: 
289' 
278: 
206' 

255 
2431 
232 
2201 
209 
1971 

1SG 
1741 
163 
15L 
139 
128 

118 

U. S. COAST AND GEODETIC SURVEY. 

Table for transformation of wordinatesContinuec1. 
- - 
Xff. 
1". - 
11.5 
11.4 
11.5 
11.4 
11.5 
11.5 

11.4 
11.4 
11.5 
11.5 
11.4 
11.5 

11.4 
11.5 
11.5 
11.4 
11.6 
11.4 

11.5 
11.5 
11.5 
11.4 
11.5 
11.5 

11.5 
11. 4 
11.5 
11.5 
11.5 
11.5 

11.5 
11.5 
11.5 
11.5 
11.5 
11.5 

11.5  
11.4 
11.0 
11.5 
11.4 
11.8 

11.5 
11.4 
11. B 
11. & 
11. E 
11.6 

11. E 
11. & 
11. f 
11. € 
11. 1 
11. e 
11. f 
11.4 
11. t 
11. t 
11. t 
11. f 

11.f 

Log x. 

.w43m 
37 
39 
41 
42 
44 

40 
48 
50 
52 
53 
55 

57 
69 
61 
63 
64 
66 

68 
70 
72 
74 
75 
77 

79 
81 
83 
a5 
86 a? 
9c 
92 
93 
95 
97 

1. W 2 9 f  

3. M)433oc 
02 
04 
of 
02 
0s 

11 
li 
1: 
l i  
It 
2( 

2: 
24 
21 
21 
21 
31 

3: 
3! 
3' 
3! 
41 
4: 

43 

.11573 
78 
83 
88 
92 

.11597 

'. 11002 
07 
12 
17 
22 
27 

32 
37 
42 
47 
52 
67 

62 
67 
72 
77 
82 
87 

92 
1.11097 
I .  11702 

07 
12 
17 

22 
27 
33 
3E 
43 
4f 

52 
5f 
G? 
Gf 
7: 
7; 

8: 
85 
9: 

2.1179; 
2. llexc 

0; 

1: 
1; 
2: 
2; 
3: 
3: 

4: 
4' 
5: 
5: 
0: 
8' 

7, 

Latitude. 

Q , I, 

38 50 00 
10 
20 
30 
40 
50 

28 51 00 
10 
20 
30 
40 
50 

28 62 00 
10 
20 
30 
40 
50 

28 53 00 
10 
20 
30 
40 
50 

2 8 5 4 0 0  
10 
20 
30 
40 
50 

28 55 00 
10 
20 
30 
40 
50 

28 50 00 
10 
20 
30 
40 
50 

28 57 oc 
10 
2C 
30 
4c 

28 58 O( 
1c u: 
3c 
4c 
5c 

28 59 O( 
1c 
24 
31 
4( 
5( 

29 00 OI 

50 

,9491108 
1053 
0937 
0822 
0707 
0592 

0477 
0302 
0246 
0131 

.949M)15 

.9489899 

9784 
9669 
9553 
9438 
9322 
9207 

9091 
8876 
8859 
8744 
8629 
8513 

8398 
8282 
81G6 
8051 
7936 
7819 

7704 
7589 
7472 
7357 
7241 
712: 

7MIE 
0898 
0777 
6665 
654f 
6431 

6314 
619s 
808: 
696; 
6m 
5731 

561L 
550: 
63& 
527( 
5151 
603L 

492 
480: 
469( 
457! 
4451 
434: 

422 

__ - 
DifF. 
1". 

11. 6 
11.6 
11.0 
11.5 
11.5 
11.5 

11.6 
11.5 
11.0 
11.5 
11. 0 
11.6 

11.5 
11.5 
11.6 
11.5 
11.6 
11.5 

11.6 
11.5 
11. 7 
11.5 
11.5 
11.6 

11.5 
11.8 
11.6 
11.5 
11.5 
11.7 

11.5 
11.5 
11.7 
11.5 
11. a 
b1.E 

11. E 
11.8 
11. B 
11.1 
11.Y 
11. I 

11.t 
11. E 
11.: 
11. 1 
11. i 
11. 1 

11.: 
ll.! 
11. : 
11. f 
11. i 
11.; 

II.! 

11. 
ll.! 
11.1 
11.; 

11.1 

11. f 

Log K. 

.0043344 
46 
48 
50 
51 
53 

55 
57 
59 
61 
62 
64 

60 
68 
68 
71 
73 
74 

70 

80 
82 
a3 
85 
87 
89 
91 
93 
94 
00 

3.M)4330€ 
2. m34w 

01 
04 
05 
0: 

OC 
11 
1: 
1: 
1f 
It 

2( 
2: 
2 d  
2t 
2: 
2( 

31 
g 
31 
3: 
31 
4( 

41 
4. 
41 
4I 
4' 
5 

6: 

78 

~ -. 

#og L. 
- 
,11872 

77 
82 
87 
91 

.118%3 

.11901 
OB 
11 
16 
21 
20 

31 
36 
41 
46 
51 
G6 

61 
66 
71 
76 
81 
86 

81 ?. 1199fJ 
1.1m1 

06 
11 
16 

21 
20 
31 
36 
41 
48 

51 
66 
61 
68 
71 
76 

81 
86 
91 

2.12086 
2.12100 

05 

10 
15 
20 
25 
30 
35 

40 
45 
50 
55 
GO 
55 

70 



Latitude. 

0 P ,I 

29 00 00 
10 
20 
30 
40 
50 

29 01 00 
10 
20 
30 
40 
50 

29 02 00 
10 
20 
3G 
40 
50 

20 03 00 
10 
20 
30 
40 
.50 

2 9 0 4 0 0  
10 
20 
30 
.10 
50 

29 05 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

29 07 00 
10 
20 
30 
40 
50 

!a 08 00 
10 
20 
30 
40 
50 

29 M) 00 
10 
20 
30 
40 
50 

29 10 00 

29 06 no 

29 
34 
39 
44 
49 
54 

Log H .  

29 12 00 
10 
20 
30 
40 
50 

.9484227 
411 1 
3904 
3878 
3762 
3846 

3529 
3413 
3296 
3181 
3085 
2948 

2832 
271 6 
2599 
2483 
2368 
2251 

2135 
2019 
1902 
1786 
1669 
1553 

1436 
1320 
1203 
1087 
0070 
0853 

0737 
0021 
0501 
0388 
0272 
0155 

I. 9480038 
LO479922 

0805 
9680 
9571 
9456 

9338 
9222 
9104 
R988 
8872 
8754 

5638 
8522 
8404 
8288 
8171 
8054 

7937 
7820 
7703 
7580 
7470 
7362 

7230 

59 
64 
G9 
74 
79 
84 

RELATION BETWEEN COORDINATES. 

Table for  transformation of coordinates-Continued. 

29 13 00 
10 
20 
30 
40 
50 

__ - 
Diff. 
1". 

89 
94 

2.12209 
2.12304 

09 
14 

11.5 
11.6 
11. 7 
11.6 
11. G 
11. 6 

11. 7 
11.6 
11.7 
11.5 
11.6 
11.7 

11.6 
11. 6 
11.7 
11. 6 
11.5 
11.7 

11. 6 
11. 6 
11.7 
11. 6 
11.7 
11.0 

11.7 
11. 6 
11.7 
11.6 
11. 7 
11.7 

11.6 
11.0 
11.7 
11.6 
11. 6 
11.7 

11.7 
11.6 
11.7 
11.6 
11.8 
11.0 

11.7 
11.0 
11.8 
11. 6 
11.6 
11.8 

11.6 
11.6 
11.8 
11.6 
11.7 
11.7 

11.7 
11. 7 
11.7 
11.7 
11. 6 
11.8 

11.0 

28 14 w) 
10 
20 
30 
40 
50 

Log 1% 

19 
24 
29 
34 
38 
43 

48 
53 
58 
63 
68 
73 

2.0043453 
55 
57 
59 
GO 
62 

64 
66 
67 
69 
71 
72 

74 
76 
78 
80 
81 
83 

8.5 
87 
89 
91 
92 
94 

95 

2.0043500 
02 
03 

2.0043408 

05 

07 
09 
11 
13 
14 
I6 

18 
20 
22 
24 
25 
27 

29 
31 
33 
35 
36 
38 

40 
42 
44 
46 
47 
49 

51 
53 
55 
67 
58 
GO 

02 

29 15 00 
10 
20 
30 
40 
50 

29 16 00 
10 
20 
30 
40 
50 

-_____ 

Log L. 11 Latitude. 

07 
12 
17 
22 
27 
32 

2.12170 
75 
80 
RF, 

29 18 00 
10 
20 
30 
40 
50 

._ 
80 
04 

37 
42 
47 
62 
57 
02 

2.12190 
2.12204 

00 
14 
10 
24 

29 19 00 
10 
20 
30 
40 
50 

I1 0 , ,, 
29 10 00 

10 
20 
30 
40 
50 

29 11 00 
10 
20 
30 
40 
50 

78 
83 
88 
93 

2.12397 
2.12402 

29 17 00 
10 
20 
30 
40 
50 

67 11 20 20 00 

Log H .  

.0477236 
7119 
7002 
5885 
6769 
6651 

6535 
6418 
8 0 0  
6184 
6006 
5040 

5832 
5715 
5597 
5481 
6364 
5246 

6129 
5013 
4895 
4778 
4661 
4544 

4427 
4310 
4192 
4075 
3957 
3840 

3722 
3606 
3488 
3371 
3254 
3136 

3019 

2784 
2G67 
2550 
2432 

2315 
2197 
2079 
l M 2  
1844 
1727 

1600 
1402 
1374 
1256 
1139 
1021 

0004 
0785 
OM8 
0551 
0434 
0315 

0198 

zoo2 

~- - 
Diff. 
1". 

11. 6 
11. 7 
11.7 
11.7 
11.0 
11.8 

11. 6 
11.7 
11 8 
11.6 
11.8 
11.7 

11.7 
11.7 
11.8 
11. 6 
11.7 
11.8 

11.7 
11.0 
11.8 
11.7 
11.7 
11.7 

11.7 
11.7 
11.8 
11.7 
11.8 
11.7 

11.8 
11.6 
11.8 
11.7 
11.7 
11.8 

11.7 
11.7 
11.8 
11.7 
11.7 
11.8 

11.7 
11.8 
11.8 
11.7 
11.8 
11.7 

11.8 
11.7 
11.8 
11.8 
11.7 
11.8 

11.7 
11.8 
11.8 
11.7 
11.7 
11.0 

11.7 

-_ - _ _  

Log 1% 

__ 
!. W3562 

64 
66 
88 
69 
71 

75 
75 
77 
79 
80 
82 

84 
86 
88 
90 
01 
93 

95 
97 

1.0043599 
2.0043r,Ol 

02 
04 

06 
08 
00 
11 
13 
14 

16 
18 
20 
22 
23 
25 

27 
29 
31 
33 
34 
36 

38 
40 
42 
44 
45 
47 

49 
51 
53 
55 
56 
58 

00 
62 
04 
68 
67 
0B 

71 

25 

t .  124G7 
72 
77 
82 
86 
91 

t .  12496 
!. 12501 

06 
11 
16 
21 

26 
31 
30 
41 
45 
51 

66 
61 
60 
71 
76 
81 

86 
01 

2.12596 
2.1'2601 

05 
10 

15 
20 
25 
30 
35 
40 

45 
50 
55 
GO 
64 
69 

74 
79 
84 
80 
94 

2.12699 

2.12704 
09 
14 
19 
23 
28 

33 
38 
43 
48 
52 
67 

02 



26 

1.12762 
67 1 
72 
77 
82 
87 

92 
3.12797 
l .  12802 

07 
11 
16 

22 
27 
32 
37 
42 
47 

52 
57 
62 
67 
71 
76 

81 

Latitude. 

29 30 00 
10 
20 
30 
40 
50 

29 31 00 
10 
20 
30 
40 
50 

29 32 00 
10 
20 
30 
40 
50 

29 33 00 
10 
20 
30 
40 
50 

29 34 00 
10 

0 , !, 
29 20 00 

10 
20 
30 

50 

29 21 00 
10 
20 
30 
40 
50 

29 22 00 
10 
20 
30 
40 
50 

29 23 00 
10 
20 
30 
40 
50 

29 24 00 
10 
20 
30 
'1 0 
50 

29 25 00 
10 
20 
30 
40 
50 

29 2c 00 
10 
20 
30 
4 0 
50 

29 27 00 
10 
20 
30 

40 

.$ 
29 28 00 

20 
30 

53 

29 3 00 
1J 
2 )  

3 
53 

29 30 00 

10 

$0 

3 '  

11 
16 
21 
ZG 
30 
35 

- ~- 

Log If. 

29 35 00 
10 
20 
30 
40 
50 

U. S. COAST AND GEODETIC SURVEY, 

Table for tramjarmation of coord~nates-Continued. 

40 1 

$ 1  69 
64 

1.9470198 
1.9470081 
I. 9LGW2 

9845 
9727 
NO9 

9491 
9373 
9255 
9138 
9020 
8902 

8784 
8667 
8548 
8131 
8313 
8195 

8077 
7960 
7841 
7723 
7605 
7487 

7369 
7251 
7132 
7015 
0897 
6778 

GGGO 
6313 
6121 
6306 
GI88 
6070 

5952 
5Y34 
5715 
5597 
5179 
53Gl 

5242 
6121 
5005 
4887 
4769 
4650 

4332 
411.1 
4295 
4177 
4059 
3910 

3822 
3701 
35x5 
3 167 
3718 
3L30 

3111 

29 36 00 
10 

40 
50 

20 30 

__ __ 
Diff. 
1". 
_. - 

11.7 
11.7 
11. 0 
11.7 
11. R 
11.8 

11.8 
11.8 
11. Y 
11. 7 
11. 8 
11. 8 

11. 8 
11. 7 
11. 9 
11. 7 
11.8 
11.8 

11.8 
11. 7 
11.0 
11. 8 
11.8 
11.8 

11. 8 
11.8 
11.9 
11.7 
11.8 
11.9 

11. 8 
11.7 
11.9 
11. R 
11. R 
11.8 

11.8 
11. 8 
11. 9 

11. 8 
11.8 

11. 9 
11. 8 
11.9 
11. 8 
11.8 
11.9 

11.8 
11.8 
11.9 
11.8 
11. R 
11. 9 

11.8 
11.8 
11.0 
11. 8 
11.9 
11. 8 

11.9 

11. 8 

69 
71 
79 
84 
89 
94 

2.12909 
2.13004 

09 
14 
18 
23 

28 
33 
38 
43 
47 
52 

57 

-- 

Log x. 

29 37 00 
10 
20 
30 
40 
50 

29 38 00 
10 
20 
30 
40 
50 

29 39 00 
10 
20 
30 
40 
50 

29 40 00 

i. 0043671 
73 
75 
77 
78 
80 

82 
81 
86 
88 
89 
91 

93 
95 
97 

2.0043699 
L. 0043700 

02 

01 
06 
OX 
10 
11 
13 

15 
17 
19 
21 
22 
21 

26 
28 
30 
32 
33 
35 

37 
39 
4 1  
43 
4 1  
40 

48 
50 
52 
54 
5.5 
57 

59 
61 
63 
65 
GO 
68 

70 
72 
74 
76 
77 
79 

81 

- _ _ ~  

Log H .  

.94G3111 
2993 
2873 
2755 
3637 
2518 

2400 
2282 
2162 
2044 
192G 
1807 

1688 
1570 
1451 
1332 
1213 
1095 

0975 
0857 
0738 
0619 
0501 
0381 

0263 
0144 

.9460025 

.0459000 
9788 
9GGX 

9550 
9431 
9312 
9193 

8055 

81136 
871 7 
8597 
8179 
8360 
8240 

8122 
8003 
7883 
7764 
7646 
752G 

7407 
7288 
7169 
7050 
6930 
GSll 

0691 
6573 
6453 
6334 
6215 
GO95 

597G 

9074 

__ __ 
Diff. 
1". 

11.9 
11. 8 
12.0 
11. 8 
11.8 
11.9 

11.8 
11.8 
12.0 
11. 8 
11.8 
11. 9 

11.9 
11. 8 
11. 9 
11. 9 
11.9 
11.8 

12.0 
11.8 
11. 9 
11. 9 
11.8 
12.0 

11. 8 
11.9 
11.9 
11.9 
11. 8 
12.0 

11.8 
11.9 
11.9 
11.9 
11. 9 
11.9 

11.0 
11.9 
12.0 
11.8 
11. 9 
12.0 

11.8 
11.9 
12.0 
11.9 
11.8 
12.0 

11.9 
11.9 
11.9 
11.9 
12.0 
11.9 

12.0 
11.8 
12.0 
11. 9 
11.9 
12.0 

11.9 

__ __- 

Log r. 

3. Wq3781 
83 
85 
87 

90 

92 
94 
66 
98 !. 0043799 

1.0043801 

03 
05 
07 
09 
10 
12 

14 
16 
18 
20 
21 
23 

25 
27 
29 
31 
32 
34 

36 
38 
40 
42 
43 
45 

47 
49 
51 
53 
54 
56 

. 58 
GO 
62 
64 
65 
67 

69 
71 
73 
75 
77 
79 

81 
a3 

88 
90 

92 

88 

a5 
a7 

__ ~ ___ 

Log L. 

I. 13057 
62 
67 
72 
77 
82 

88 
93 

I . .  13098 
1.13103 

07 
12 

17 
22 

- 2 7  
32 
36 
41 

46 
51 
56 
01 
66 
71 

76 
81 
86 
91 

2.13195 
?. 13200 

05 
10 
15 
20 
24 
29 

34 
39 
44 

' 49 
63 
58 

63 
68 
73 
78 
83 
88 

03 
2.13298 
2.13303 

OK 
12 
17 

22 
27 
32 
37 
41 
48 

61 



- 
Latitude. 

2.13351 
57 
62 
67 
71 
76 

81 
86 
91 

2.133% 
2.13400 

05 

10 
15 
20 
25 
30 
35 

0 , I ,  

29 40 00 
10 
20 
30 
40 
50 

29 4 1  00 
10 
20 
30 
40 
50 

29 42 00 
10 
20 
30 
40 
50 

29 43 00 
10 
20 
30 
40 
50 

29 44 W 
10 
20 
30 
40 
50 

29 45 00 
10 
20 
30 
40 
50 

29 46 00 
10 
20 
30 
40 
50 

29 47 00 
10 
20 
30 
40 
50 

29 48 00 
10 
x) 
30 
40 
50 

29 49 W 
10 
20 
30 
40 
60 

2 8 5 0 0 0  

29 50 00 
10 
20 
30 
40 
50 

29 51 00 
10 
20 
30 
40 
50 

29 52 00 
10 
20 
30 
40 
50 

Log IT. 

11.9 
12.0 
12.1 
12. 0 
12.0 
12.0 

1.9455976 
5857 
6737 
%18 
5199 
5379 

5260 
5141 
5021 
4902 
4782 
46G3 

4543 
4121 
4301 
4184 
4065 
3945 

3826 
3707 
3587 
3467 
3318 
3228 

3109 
2989 
2%9 
2750 
2630 
2510 

2390 
2271 
2150 
2031 
1911 
1791 

1672 
1552 
1432 
1312 
1193 
1072 

0953 
OS33 
0713 
0593 
0173 
0353 

0233 
1.9450113 
1.9449992 

9873 
9753 
9632 

9513 
9303 
9272 
9153 
9033 
8912 

8793 

2.0044002 

RELATION BETWEEN COORDINATES. 

Table f o r  transformation of coordinrites-Continued. 

40 
45 
50 
55 
59 
64 

__ __ 
Diff. 
1". 

__ 

11. 9 
11.9 
12.0 
11. 9 
11. 9 
12.0 

11. 9 
11. 9 
12. 0 
11. 9 
12. 0 
11.9 

12.0 
11.9 
12.0 
12.0 
11. 9 
12.0 

11.9 
11. 9 
12.0 
12.0 
11.9 
12.0 

11.9 
12.0 
12.0 
11.9 
12.0 
12.0 

12.0 
11.9 
12. 1 
11.9 
12.0 
12.0 

11.9 
12.0 
12. 0 
12.0 
11.9 
12.1 

11.9 
12.0 
12.0 
12.0 
12. 0 
12.0 

12.0 
12.0 
12.1 
11.9 
12.0 
12.1 

11.9 
12.0 
12. 1 
11.9 
12.0 
12.1 

11.9 

' 29 53 00 
10 
20 
30 
40 
50 

Log I!, 

69 
74 
79 
81 
88 
93 

1.13498 

3.6043892 
94 
9G 
98 

3.0043899 
I. 0043901 

03 
05 
07 
09 
10 
12 

1.1 
16 
18 
M 
21 
23 

25 
27 
29 
31 
32 
34 

36 
38 
40 
42 
43 
45 

47 
49 
51 
53 
54 
56 

58 
GO 
62 
64 
65 
G7 

69 
71 
73 
75 
76 
78 

80 
82 
84 
86 
87 
x9 

91 
03 
95 
97 

3.0043998 
1.0044000 

02 

29 54 W 
10 
20 
30 
40 
50 

29 55 00 

27 

37 

51 

32 I 29 56 00 
10 
20 
30 
40 
60 

56 
61 
ao 
71 
76 
81 

29 57 00 
10 
20 
30 
40 
50 

12.1 
12.0 
12.2 
12.0 
12.1 
12.0 

12.2 
12.0 
12.2 
12.0 
12. 1 
12. 1 

83 
91 

2.1359G 
2.13601 

05 
10 

_ _  
93 
95 
97 

2. oai4ow 
2 . 0 0 - ~ 4 1 ~  

02 
01 
OG 
08 
09 
11 

29 58 00 
10 
20 
30 
40 
50 

16 
21 
26 
31 
35 
40 

29 59 00 
10 
20 
30 
40 
50 

45 11 30 00 W 

-___ 

Log 13. 

1.9446793 
8373 
8552 
8432 
8312 
8192 

8072 
7052 
7 B 1  
771 1 
7890 
7471 

7350 
7230 
7109 

* 6989 
6869 
6748 

GFZ8 
6508 
63x7 
6267 
G147 
6026 

59% 
5786 
5665 
5544 
5 I"3 
5303 

5182 
5ffi2 
4941 
4821 
4700 
4579 

4459 
4339 
4217 
4097 
3977 
35.56 

3735 
3615 
349.1 
3373 
3252 
3131 

3010 
2890 
2768 
2648 
2527 
2407 

- 22% 
2165 
20.13 
1923 
I N 2  
I681 

1560 

I 

12.0 
12.0 
12.1 
12.0 
12. 1 
11.9 

I?. 1 
12.0 
12.1 
12.0 
12.0 
12. 1 

12.0 
12.0 
12.1 
12.0 
12.0 
12.0 

12.0 
12.0 
12.1 
12.1 
12.1 
12.0 

12.1 
12.0 
12. 1 
12.0 
12.1 
12.1 

12.0 
12.0 
12.2 
12.0 
12.0 
12. 1 

12.1 
12.0 
12. 1 
12.1 
12. 1 
12.1 

01 
00 
08 
09 
11 

13 
15 
17 
19 
20 
22 

24 
26 
28 
30 
32 
34 

36 
38 
40 
42 
43 
'15 

47 
49 
51 
53 
5.1 
M 
5s 
GO 
62 
6-1 
G5 
67 

69 
71 
73 
75 
76 
78 

80 
82 
u4 
XF 
87 
89 

41 

12.1 1 13 

27 

====== 

Jog L. 

3.13645 
50 
55 
GO 

* 64 
69 

74 
79 
84 
89 
93 

!. 13698 

!. 13703 
08 
13 
18 
22 
27 

32 
37 
42 
47 
51 
56 

61 
06 
71 
76 
80 
85 

90 
L. 13795 !. 13800 

05 
09 
14 

19 
24 
29 
34 
38 
43 

48 
53 
58 
63 
67 
72 

77 
82 
87 
92 

2.13897 
i. 1 3 0 2  

07 
12 
17 
22 
26 
31 

37 



28 

.13937 
42 
47 
52 
58 
81 

GO 
71 
76 
81 
85 
90 

U. S. COAST A N D  GEODETIC SURVEY. 

Table f o r  transformation of coordinates-Continued. 

30 10 00 
10 
20 
30 
40 
50 

30 11 00 
10 
20 
30 
40 
50 

Latitude. 

23 
28 
33 
38 
42 
47 

0 , I t  

30 00 00 
10 
20 
30 
40 
50 

30 01 00 
10 
20 
30 
40 
50 

30 02 00 
10 
20 
30 
40 
50 

30 03 00 
10 
20 
30 
40 
50 

3 0 0 4 0 0  
10 
20 
30 

50 

30 05 00 

3c 
4c x 

30 013 OC 
I( 
2( 
3( 
4( 
M 

I 30 07 M 
1( 
2( 
3( 
4( 
N 

30 08 M 
11 
21 
31 
41 
51 

30 09 M 
11 
21 
31 
41 
54 

30 10 0 

4a 

io  
2a 

' 30 13 00 
10 
20 
30 
40 
50 

___ -~ 

Log 11. 

.9441560 
1440 
1318 
1198 
1077 
0955 

0835 
0714 
0592 
0472 

0229 

.0440108 

.9439987 
9865 
9744 
9024 
9 3 2  

9381 
9260 
9138 
9018 
8897 
8775 

8654 
8533 
841 1 
8290 
8169 
8047 

7926 
7805 
7683 
7562 
7440 
7319 

7197 
7076 
6954 
6833 
6712 
6590 

6469 
6348 
6225 
6104 
5983 
6861 

5740 
E618 
5490 
m75 
5253 
6131 

6w9 
4888 
4765 
4844 
4523 
44oc 

427E 

0150 

52 

67 
71 I 
76 

81 

i% i 

i 

Z.140: 1 
2.14100 

10 1 15 

~ __ 
Xff. 
1". 
- 

12. 1 
12.0 
12. 2 
12.0 
12. 1 
12.2 

12.0 
12. 1 
12.2 
12. 0 
12.2 
12.1 

12.1 
12. 1 
12.2 
12. 1 
12.0 
12.2 

12.1 
12.1 
12.2 
12.0 
12.1 
12.2 

12. 1 
12. 1 
12.2 
12.1 
12. 1 
12.2 

12. 1 
12. 1 
12.2 
12. 1 
12.2 
12.1 

12.2 
12. 1 
12.2 
12.1 
12. 1 
12.2 

12.1 
12. 1 
12.3 
12. I 
12.1 
12.2 

12. I 
12. : 
12. : 
12. 1 
12.: 
12. : 
12. i 
12. 1 
12. : 
12.1 
12. : 
12. : 
12.1 

30 14 00 
10 
20 
30 
40 
50 

30 15 00 
10 

40 
m 

30 16 00 
10 

20 30 

___ 

Log K. 

. W44113 
15 
17 
19 
20 
22 

24 
26 
28 
30 
32 
34 

36 
38 
40 
42 
43 
45 

47 
49 
51 
53 
M 
56 

58 
GO 
62 
64 
65 
67 

69 
71 
73 
7c 
76 
7E 

8c 
a 
84 
8c 
8i 
8I 

91 
9: 
9! 
0; 

2.004419f 
2.004420( 

0: 
0' 
M 
01 
1( 
1: 

1' 
1( 
11 u 
2 
2: 

2, 

69 
74 
79 
e4 
88 
93 

2.14198 
2.14203 

08 
13 
17 
22 

,og L.  11 Latitude. 

30 18 OC 
1c x 
3c 
4c 
M 

30 19 OC 
1c 
2( 
3( 
4( 
M 

-/I - 

04 20 
30 .. ~. 

14 40 
18 jl 50 

50 

64 Gc 

30 

27 11 30 20 M. 

.. 

Log H. 

,9434270 
4158 
4035 
3914 
3792 
3670 

3549 
3427 
3305 
3183 
3062 
2939 

2818 
2690 
2573 
2452 
2329 
2208 

2085 
1903 
1841 
1719 
1597 
1475 

1353 
1231 
1109 
0987 
0865 
0742 

Mi21 
0499 
0376 
0254 
0131 

.9430009 

,9429887 
07G5 
8642 
9520 
939s 
9275 

9158 
9031 
8W1 
87% 
8664 
8,541 

841% 
8295 
8174 
8062 
793( 
7m 
7GB! 
756: 
7431 
731: 
7191 
707: 

894l 

___ __ 
Diff. 
1". 

12. 1 
12. 1 
12.3 
12.1 
12. 2 
12.2 

12. 1 
12.2 
12. 2 
12.2 
12. 1 
12.3 

12.1 
12.2 
12.3 
12. 1 
12.3 
12. 1 

12.3 
12.2 
12.2 
12.2 
12.2 
12.2 

12.2 
12.2 
12.2 
12.2 
12. 2 
12.3 

12.1 
12.2 
12.3 
12.2 
12.3 
12.2 

12.2 
12. 2 
12.3 
12.2 
12.2 
12.3 

12.: 
12.2 
12. :: 
12. 2 
12. s 
12. : 
12. 2 
12.5 
12. : 
12. : 
12. s 
12.: 

12.: 
12. : 
12. : 
12. : 
12. : 
12. : 
12. : 

Log E. 

.0044225 
27 
29 
31 
32 
34 

36 
38 
40 
42 
43 
45 

47 
49 
51 
53 
54 
56 

68 
60 
62 
64 
65 
07 

69 
71 
73 
75 
77 
711 

81 
w 
8r: 
87 
fE 
9C 

9: 
04 
Y( 
05 

1.004429f 
1.0044301 

0: 
O! 
0; 
Ot 
1( 
1: 

1' 
1( 
11 
24 
2 
2: 

2. 
z 
2' 
3 
3 
3 

3 

!. 14227 

;; 
42 
48 
51 

58 

68 
71 
75 
80 

85 
90 

!. 14295 
!. 14300 

04 
09 

14 
19 
24 
29 
33 
38 

43 
48 
53 
88 
62 
67 

72 
77 
82 
87 
91 

2.14390 

1.14401 
07 
12 
17 
21 
26 

31 
38 
40 
45 
50 
54 

59 
(;4 
69 
74 
78 
tu 
88 
93 

2.14498 
2 14503 

07 
12 

17 

ai 



Latitudo. 

0 I ,I 

30 20 00 
10 
20 
30 
40 
50 

30 21 00 
10 
20 
30 
40 
50 

30 22 00 
10 
20 
30 
40 
50 

30 23 00 
10 
20 
30 
40 
60 

30 24 00 
10 
20 
30 
40 
60 

30 23 00 
10 
20 
30 
40 
50 

30 26 oa 
i o  
2G 
3c 
4L 
6C 

30 27 Of 
1 C  
2( 
3( 
4( 
6( 

30 28 O( 
1( 
2( 
3( 
4( 
5( 

30 29 01 
II 
2( 
31 
4( 
51 

30 30 01 

Log II .  

RELATION BETWEEN COORDINATES. 

Table f o r  transformation of coordinatesContinued. 

,9426949 
0826 
G703 
G581 u 159 
ti335 

6213 
6091 
5908 
5845 
5723 
5600 

5477 
5355 
5231 
5109 
4987 
4863 

4741 
4018 
4495 
4372 
4249 
4126 

4003 

3757 
3034 
3512 
338E 

3265 
3143 
3015 
2897 
2774 
26X 

262€ 
240t 
2281 

203, 
191: 

178E 
160! 
154: 
141! 
1291 
117: 

1041 
0921 
0801 
0681 
055' 
043: 

0311 
018 

1.942000 
1.9419041 

981' 
909 

9571 

3880 

215: 

__ __ 
)iff. 
1". 

12.3 
12.3 
12.3 
12.2 
12.2 
12. 4 

12. 2 
12. 2 
12.3 
12. :I 
12. 2 
12.3 

12.3 
12. 2 
12. 4 
12.2 
12.2 
12. 4 

12.2 
12.3 
12.3 
12.3 
12.3 
12.3 

12. 3 
12.3 
12.3 
12.3 
12.2 
12. 4 

12.3 
12.2 
12. 4 
12.2 
12.3 
12.4 

12.2 
12.3 
12.3 
12.3 
12.3 
12.3 

12.4 
12.3 
12.3 
12.3 
12.3 
12.4 

12.3 
12. z 
12. 4 
12.2 
12. :. 
12.4 

12.: 
12. : 
12.4 
12. : 
12. : 
12. : 
12. ' 

Log K. 

0044337 
39 
4 1  
43 
44 
40 

48 
50 
52 
54 
56 
57 

59 
61 
63 
G5 
66 
68 

70 
72 
74 
76 
77 
79 

81 
83 
85 
87 
89 
91 

03 
95 
97 

I. 0044309 
!. 0044400 

02 

04 
00 
08 
10 
11 
13 

13 
17 
16 
21 
2: 
24 

2( 
2t 
3( 
3: 
31 
3( 

31 
4( 
4: 
4' 
41 
4: 

41 

__ I_ 

gog L. 
_-- 
,14517 

22 
27 
32 
36 
41 

40 
51 
56 
61 
05 
70 

75 
80 
8t 
9c 
94 

.l.JSDL 

I. 14601 
0< 
1: 
It 
2: 
2; 

3: 
a; 
4: 
4; 
5. 
51 

0: 
0' 
7: 
?' 
8 
81 

9 
1. 14691 
1.1470 

0' 
1' 
1. 

21 
2 
2 
3 
3 
4 

4 
5 
6 
6 u 
7 

7 
8 
8 
D 

2.1470 
2.148C 

a 

Latitude. 

* I , t  

30 30 00 
10 
20 
30 
40 
50 

30 31 00 
10 
20 
30 
40 
50 

30 32 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
66 

30 34 OC 
1c 
2c 
3C 
4[ 
6( 

30 35 M 
1( 
2( 
3( 
4i  
6( 

30 30 O( 
1( 
2( a( 
4( 
5( 

30 37 O( 
11 
21 
31 
41 
51 

30 38 01 
11 
21 
3' 
41 
51 

30 39 0 
1 
2 
3 
4 
5 

130 40 0 

30 33 oa 

I 

__ 
I_ 

Jog II .  

- 
9419570 

9447 
0323 
9200 
9077 
8953 

8829 
8706 
8582 
8459 
8335 
8212 

8038 
7064 
7840 
7717 
7594 
7469 

734c 
7223 
7091 
0975 
0855 
6725 

800 
e481 
635; 
023: 
(ill( 
598: 

586: 
573! 
501' 
6491 
6361 
624: 

5111 
499! 
4871 
4741 
462 
4491 

4371 
425 
4121 
400 
387 
375 

3 ru 
350 
338 
325 
313 
301 

288 
270 
263 
251 
238 
226 

214 

__ __ 
Diff. 
1". 
- 

12.4 
12.3 
12. 4 
12.3 
12.3 
12.4 

12.4 
12.3 
12.4 
12.3 
12. 4 
12.3 

12.4 
12.4 
12. 4 
12.3 
12.3 
12.6 

12.3 
12.3 
12.4 
12.4 
12.3 
12. 4 

12. 1 

12. i 
12. 4 
12. 4 
12. : 
12. ! 

12. : 
12. : 
12. : 
12.: 
12. ! 
12.: 

12. ! 
12. : 
12. ! 
12. ' 
12. : 
12.. 

12. : 
12. 
12. I 
12. I 
12. 
12. 

12. 
12. 
12. 
12. 
12. 
12. 

12. 
12. 
12. 
12. 
12. 
12. 

12. 

Log I ! .  

0044449 
51 
53 
55 
56 
58 

GO 
62 
04 
66 
67 
69 

71 
73 
75 
77 
79 
81 

83 
85 
87 
89  
90 
92 

94 
96 

.0044408 

.0044500 
01 
03 

05 
07 
09 
11 
12 
1 4  

16 
18 
20 
22 
24 
26 

28 
30 
32 
34 
35 
37 

3s 
41 
45 
4L 
4f 
4E 

5( 
5: 
64 
5( 
5: 
65 

6: 

29 

- ~ 

og L. 
__ 

14806 
11 
10 
21 
25 
30 

35 
40 
44 
49 
54 
58 

63 
08 
73 
78 
82 
87 

92 
,14897 
.14002 

07 
11 
10 

22 
27 
31 
3G 
41 
46 

50 
65 
(io 

09 
74 

79 
84 
89 
94 

1. 14998 
1. 15003 

08 
13 
18 
23 
27 
32 

37 
42 
46 
51 
60 
GO 
05 
70 
75 
80 
84 
89 

94 

05 



30 

32 
37 
42 
4ti 

51 
50 
01 
GO 
70 
7G 

81 
R6 
90 

2. 1519.5 
2.15200 

- 

Latitude 

-- 
0 , I ,  

30 40 oo 
10 
20 
30 
.IO 

30 41 00 
10 
20 
30 
40 
50 

30 42 00 
10 . 30 

50 

30 43 00 
10 
20 
30 
40 
3 

30 44 00 
10 
20 
30 
40 
50 

39 45 00 
10 
20 
30 
40 
50 

30 40 00 
10 
20 
30 

50 

30 47 00 
10 
20 
30 
40 
50 

5n 

30 
40 

40 

30 48 00 
10 
20 
30 
40 
50 

30 49 00 
10 
20 
30 
40 
50 

30 50 00 

20 
30 
40 
50 

30 52 00 
10 
20 
30 
40 
50 

30 53 00 
10 
21) 
30 

Log H. 

__ - 

1.0112141 
2017 
1892 
1 7 0  
164 
1.511 

139: 
1271 
114C 
1022 
089' 
0773 

O M 9  
0525 
0100 
0276 
0152 

1.9410027 

I. 9409909 
9779 
9051 

9t03 
9280 

9155 

9530 

mi 
ngffi 
8782 
8657 
8533 

8284 

8034 
7910 
7734 

7660 
7530 

7286 
71R2 
7010 

GYl2 
07Q7 
UIIGZ 
n.537 
0112 
6287 

G162 
GO37 
6912 
57.97 
50G3 
5537 

541.7 
. m q  
5102 
~ 3 n  
4913 
47'47 

1663 

%os 
Bi6n 

7.110 

38 

'in 
43 

53 
57 
02 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transfomnation of coordinates-Continued. 

30 55 on 
zn 10 

30 
40 
59 

- 
Diff. 
1". 

67 
72 

90 

76 
81 
no 

1.15295 
1.1rn~K) 

12. 4 
12. 4 
12. 5 
12. 4 
12.4 
12. 5 

12.4 
12.4 
12. 5 
12.4 
12. 4 
12.5 

12.4 
12. 4 
12.5 
12. 1 
12.4 
12.5 

12. 4 
12.4 
12. 5 
12.4 
12.6 
12. E 

12. 5 
12.4 
12. tt 
13.4 
19.5 
12. 5 

12.4 
12.4 
12. G 
12.4 
12. 4 
12.6 

12.4 
12.4 
12. 6 
12.4 
12.4 
15. 0 

l?. 4 
12. 6 
12.5 
12. 5 
12. 5 
12.5 

12. 5 
12. 5 
12. 5 
12. 5 
12.4 
12. 6 

12.4 
12. 6 
12.6 
12. 4 
l?. 5 
12.6 

12.4 

30 RG on 
i n  

80 

20 
30 
40 

30 57 00 
10 

. .- __ 

Log K. 

24 

33 
38 
43 

29 

47 

52 
57 
02 
07 
71 
70 

2.0044.Wl 
63 
65 
67 
09 
71 

73 
75 
77 
79 
90 
42 

84 
86 
88 
90 
91 
93 

95 
97 

2.0044599 
2.001'1Gn1 

03 
05 

07 

11 
13 
14 
10 

18 

22 
24 
25 
27 

29 
31 
33 
35 
313 
35 

43 
42 
44 
40 

54 

52 
51 
56 
56 
59 
01 

63 
G.5 
fi7 
69 
70 
72 

74 

n9 

20 

48 

30 5s 00 

20 
30 
40 

30 69 00 
10 
20 
30 
40 
50 

i n  

50 

Log L. (1 Latitudo. 

I t  0 I I ,  

2.1500f ( (  30 50 00 
2.15099 10 
2.18104 20 

09 an 

19 
22 30 

40 

81 11 31 00 00 

____ 

Log H. 

1 9401663 
4535 
4412 

4163 

3912 
3788 
3602 
3537 
3111 
3286 

3101 
,3039 
2910 

2060 
2534 

2109 
2281 
2158 
2033 

1742 

1057 
1572 
lfoF 
1281 
115G 

4288 

4037 

2785 

inn? 

1031 

ooni 
0780 
0051 
0529 
0104 
0?77 

0152 

9776 
9619 
9524 

9398 
9273 
91 $0 

8590 
8709 

RG4 1 
H.519 
8392 
8267 
R1-12 
8015 

7890 
7711 I 
7018 
7512 
7387 
7200 

7135 

I. 9 m o a  . Y . W Y ~ I  

9021 

- __ 
Diff. 
1". 

___ 

I?. 4 
12.5 
12. 6 
12. 4 
12. 5 
1'2. 6 

12. 5 
12.4 
12.6 
12. 5 
12. G 
12.5 

12. 5 
12. 5 
12. 0 
12.5 
12.5 
12.0 

12. 5 
12.5 
12.6 
12. 5 
13. 5 
12.6 

12. A 
12.5 
12.6 
12.5 
12.5 
12.5 

12.6 
12.5 
12. 0 
12. 5 
12. 5 
12.7 

12.5 
12.5 
12.6 
12.5 
12. 7 
12. 5 

12.6 
I?. 5 
12. 7 
12.5 
12.3 
12.7 

I?. 5 
12.5 
12.7 
12.5 
1'. 5 
12.5 

12.5 
12. G 
12.0 
12.6 
l?. h 
12. 7 

12.5 

Log K. 

2.0044671 
70 
78 
80 
82 
84 

86 
88 

92 
93 
95 

97 
2.0014899 
2.0044701 

03 
04 
00 

OS 
10 
12 
14 
16 
18 

20 
22 
24 
20 
27 
29 

31 
33 
35 
37 
38 
40 

42 
41 
46 
48 
60 
52 

54 
56 
RS 
GO 
G l  
63 

65 
67 
69 
71 
72 
74 

76 
78 
80 
82 
8.4 
gr, 

88 

90 

~ - 
Log L. 

2.1.5fi81 
Rfi 
91 

2.15396 
2.15400 

05 

15 
19 
21 
29 
31 

39 
44 
49 
51 
58 
63 

73 
77 

87 
91 

2.15496 
2.16501 

Mi 
11 
15 
20 

25 
30 
34 
39 
44 
48 

53 
58 
63 
t18 
72 
77 

82 
87 
91 

I. 155% 
z. 15601 

05 

10 
15 
20 
25 
29 
34 

39 
44 
45 
53 
58 
62 

67 

i n  

(in 

n2 



Latitude. 
~ 

, #, 

31 00 00 
10 
20 
30 
40 
50 

31 01 00 
10 
20 
30 
40 
50 

31 02 00 
10 
20 
30 
40 
60 

31 03 00 
10 
20 
30 
40 
50 

31 04 00 
10 
M 
30 
40 
50 

31 05 00 
10 
20 
30 
40 
50 

31 OB 00 
10 
20 
30 
40 
50 

31 07 00 
10 
20 
30 
40 
50 

31 08 00 
10 
20 
30 
40 
50 

31 09 00 
10 
20 
30 
40 
50 

31 10 00 

Log IT. 

1. 939713.5 
7009 
6883 
6757 
6631 
6505 

6379 
G253 
G12G 
t00l 
5875 
5718 

5623 
5497 
5370 
5245 
5119 
4m2 

4866 
4741 
4014 
44488 
4362 
4235 

4110 
3984 
3857 
3731 
3605 
3478 

3RJ2 
3226 
3099 
2073 
2846 
2721 

2693 
2407 
2340 
2214 
2088 
I9Gl 

1835 
1709 
1582 
1456 
1330 
1203 

1070 
0950 
0823 
0697 
0571 
0443 

0317 
0191 

I. 93900133 
1. 9389937 

9811 
9684 

9557 

RELATION BETWEEN COORDINATES. 

Table for  transformation of coordinates-Continued. 
__ __ 
Diff. 
1". 
__ 

12.5 
12.0 
12.6 
12. G 
12.6 
12.6 

12. 6 
12. G 
12.7 
12.5 
12.0 
12.7 

12.6 
12. G 
12.7 
12.5 
12.6 
12.7 

12. G 
12. 5 
12. 7 
12. e 
12. 6 
12.7 

12.5 
12.6 
12. 7 
12. G 
12. G 
12.7 

12. e 
12. 8 
12.7 
12. 6 
12. 7 
12.5 

12.8 
12. 6 
12.7 
12.6 
12.8 
12. 7 

12.7 
12.8 
12.7 
12.0 
12. 0 
12.7 

12.7 
12. 0 
12.7 
12.8 
12.6 
12.8 

12. G 
12.0 
12.8 
12. 0 
12. I1 
12.7 

12.7 

- __ - 

Log K. 
.___ 

2.0044788 
90 
!12 
94 
95 
97 

2. m4799 
2.0044801 

03 
05 
06 
08 

10 
12 
14 
16 
18 
20 

22 
24 
26 
28 
29 
31 

33 
35 
37 
39 
40 
42 

44 
46 
48 
50 
52 
5t 

56 
58 
00 
62 
63 
6.5 

07 
89 
71 
73 
74 
76 

7s 
80 
a2 
84 
8G 
88 

90 
92 
94 
90 
97 

2. GO44899 

2.0044901 

___ ___ 

;og L.  

!. 156R7 
72 
78 
83 
87 
92 

!, 15697 
!. 15702 

OB 
11 
16 
20 

25 
30 
34 
39 
44 
48 

53 
58 
03 
68 
72 
77 

E? 
87 
01 

!. 1579G 
t. 15801 

0.5 

10 
15 
20 
2.5 
20 
3Y 

39 
44 
4R 
53 
68 
62 

67 
72 
7G 
81 
SG 
90 

I .  15895 
?. 15wfl 

05 
10 
14 
19 

24 
29 
34 
39 
44 
48 

53 

Latitude. 

0 I I t  

31 10 00 
10 
20 
30 
40 
50 

31 11 00 
10 
20 
80 
40 
50 

31 I2 00 
10 
20 
30 
40 
50 

31 13 00 
10 
20 
30 
40 
50 

31 14 00 
10 
20 
30 
40 
50 

31 18 00 
10 
20 
30 
.10 
.50 

31 18 00 
10 
20 
30 
40 
50 

31 17 00 
10 
20 
30 
40 
50 

31 18 00 
10 
20 
30 
40 
50 

31 19 00 
I O  
20 
30 
40 
50 

31  20 00 

- __ 

 LO^ x. 

1.9389857 
9131 
9303 
9177 
9050 
8923 

8796 
8669 
8512 
8415 
8289 
8162 

E035 
7908 
7781 
7654 
7528 
7400 

7274 
7147 
7019 
G893 
676G 
G038 

6512 
6385 
G257 
6131 
B0N 
5876 

5749 
5623 
5495 
5368 
5240 
5113 

4986 
4859 
4731 
4604 
4477 
4349 

4222 
4095 
3967 
3840 
371 3 
3585 

3455 
3331 
3203 
3076 
2949 
2821 

2694 
2587 
2438 
2312 
31 85 
20,56 

1929 

__ __ 
Diff. 
1". 
- 

12.7 
12. G 
12. 8 
12. e 
12. 7 
12.7 

12.7 
12.7 
12.7 
12. 7 
12.6 
12. 7 

12.7 
12.7 
12.7 
12.7 
12. 6 
12.6 

12.6 
12. 7 
12.8 
12.6 
12.7 
12. E 

12. G 
12. 7 
12. 8 
12. 6 
12.7 
12. E 

12.7 
12. 6 
12. 8 
12. 7 
12.8 
12.7 

12.7 
12.7 
12. R 
12.7 
12. 7 
12. E 

12.7 
12.7 
12.8 
12.7 
12.7 
12.8 

12. 7 
12.7 
12. 8 
12. 7 
12. 7 
12.8 

12.7 
12. 7 
12.8 
12.7 
12.7 
12.9 

12.7 

Log Ir: 

2.0044901 
03 
05 
07 
09 
11 

13 
15 
17 
19 
20 
22 

24 
26 
28 
30 
31 
33 

z5 
37 
39 
41 
43 
45 

47 
40 
51 
53 
54 
56 

511 
eo 
62 
64 
66 
68 

70 
72 
74 
76 
77 
70 

E l  
83 
85 
87 
E6 
'Jo 

92 
94 
OG 

2.0044098 
2.0045000 

03 

0.1 
06 
08 
10 
11 
13 

15 

31 

-_ -- - 
Log L. 

2.15953 
58 
63 
69 
72 
17 

E2 
87 
91 

2.15W6 
2.1a001 

05 

10 
15 
19 
24 
29 
33 

38 
43 
47 
52 
57 
GI 

GO 
71 
70 
81 
84 
90 

2.16095 

01 
09 
14 
18 

23 
28 
32 
57 
42 
40 

51 
56 
61 
66 
70 
75 

80 
8.5 
90 

2. 1619.5 
2.16200 

04 

(r3 
14 
1 n 
23 
28 
32 

37 

2. ieioo 



32 

cL_ 

Latitude. 74 
0 t I t  

31 20 00 
10 
20 
30 
40 
50 

31 :31 00 
10 
20 
30 
40 
50 

31 22 no 
10 
zo 
30 
40 
50 

31 23 00 
' 10 

20 
30 
40 
50 

31 24 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

31 26 00 
10 
20 
30 
40 
50 

31 27 00 
10 
20 
30 
40 
50 

31 2X 00 
10 
20 
30 
40 
50 

31 29 00 
10 
20 
30 
40 
50 

31 30 00 

31 25 00 

Log K. 
-- 

- 

Log I€, 

50 
55 
60 
66 
69 
74 

79 
84 
88 
93 

1.16398 
1. 1G402 

07 
12 
16 
21 
26 
31 

36 
41 

% 
55 
59 

1.9381929 
1802 
1674 
1547 
1418 
1291 

1163 
1036 
0907 
0780 
0653 
0524 

0397 
0270 
0141 

1.93Roo14 
1.9379w 

9758 

!E31 
9503 
9375 
9217 

8991 

8864 
8736 
8608 
8480 
8353 
8224 

8096 
79GO 
7840 
7712 
7584 
7456 

7327 
7200 
7071 
6943 
6816 
6687 

6559 
6431 
6302 
6175 
GO47 
5918 

5790 
M 2  
5533 
5406 
5278 
5149 

5021 
4893 
4764 
4636 
4508 
4379 

4251 

oizn 

31 34 00 
10 
20 
30 
40 
50 

31 35 00 
10 
20 
30 
40 
50 

31 36 00 
10 
20 
30 
40 
50 

10 
20 I 30 
40 
50 

, a i  37 00 

U. S. COAST AND GEODETIC SURVEY. 

TabIcJor transformation of coordinates-Continued . 

12. 8 
12. 8 
12.9 
12.7 
12.8 
12.9 

12.8 
12.8 
12.9 
12.7 
12. 8 
12.9 

95 
97 

2.004.5099 
2.0045101 

03 
05 

07 
OD 
11 
13 
14 
16 

12.7 I 2.0045015 
17 
19 
21 
23 

12.7 

64 
69 
74 
79 
83 
88 

93 
1.16498 
1.16502 

07 
12 
16 

12.8 
12.7 
12.9 
12.7 
12.7 
12.9 

12.7 
12.7 
12.9 
12. 7 
12.8 
12.8 

12.7 
12. R 
12. R 
12. 8 
12.7 
12.9 

12.7 
12.8 
12. R 
12.8 
12. 7 
12.9 

12.8 
12.7 
12.9 
12.8 
12.8 
12.8 

12.9 
12.7 

12.7 
12.9 I 

31 38 00 
10 
20 
30 
40 
50 

31 39 00 
10 
20 
30 
'10 
60 

25 

27 
29 
31 
33 
34 
36 

38 
40 
42 
44 
45 
47 

49 
51 
53 
55 
57 
59 

61 
63 
65 
67 
68 
70 

72 
74 
76 
78 
KO 
82 

84 
86 
88 
00 
91 
93 

12.8 

12.9 
12.8 
12.8 
12.9 

12.8 

12.8 
18 

22 
24 
25 
27 

29 

20 

__ 
Log L. 11 Latitudo. 

Z.lG"7 
42 
47 
52 
56 
61 

80 

. .. 
13 
17 

0 , I ,  

31 30 00 
10 
20 
30 
40 
50 

31 31 00 
10 
20 
30 
40 
50 

31 32 00 
10 
20 
30 
40 
50 

36 30 
41 4n 

50 45 I /  

21 1) 31 40 00 

1.'9374251 
4123 
3984 
3866 
3737 
3609 

3479 
3351 
3222 
3094 
2968 
2837 

2709 
2580 
2451 
2323 
2195 
2065 

1937 
1809 
1680 
1551 
1423 
1294 

1165 
1037 
m 7  
0779 
0651 
0521 

0393 
0'264 
0135 

1.9370006 
1.9369878 

9748 

9620 
9491 
9302 
9233 
9104 
8975 

8845 
8717 
8587 
8468 
8330 
8200 

8071 
7943 
7813 
7684 
7555 
7426 

7297 
7188 
7038 
6910 
6781 
6651 

6522 

12. 8 
12. 8 
12.9 
12. 8 
12.9 
12.8 

13.0 
12.8 
12.0 
12. 8 
12.8 
12.9 

12. 8 
12. 9 
12.9 
12.8 
12.8 
13.0 

12.8 
12. 8 
12.9 
12.9 
12.8 
12.9 

12.9 
12. 8 
13.0 
12.8 
12.8 
13.0 

12.8 
12.9 
12.9 
12.9 
12. 8 
13.0 

12.8 
12.9 
12.9 
12.9 
12.9 
12.9 

13.0 
12.8 
13.0 
12.9 
12. 8 
13.0 

12.9 
12.8 
13.0 
12.9 
12.9 
12.9 

12.9 
12. 9 
13.0 
12.8 
12.9 
13.0 

12.9 

-. 

Log li. 

- __ 

L. OM5129 
31 
33 
35 
37 
39 

41 
43 
45 
47 
48 
50 

52 
54 
56 
58 
60 
62 

64 
66 
68 
70 
71 
73 

75 
77 
79 
81 

85 

87 
89 
91 
93 
94 
96 

!. 0045198 
l .  OM6200 

02 
04 
06 
08 

10 
12 
14 
16 
17 
19 

21 
23 
25 
27 
29 

33 
35 
37 
39 
40 
42 

44 

a3 

ai 

__ - 
dog L. 

._ 

2.16521 
26 
30 
35 
40 
44 

49 
51 
58 
63 
68 
72 

77 
82 
87 
92 

1.16596 
3.16601 

00 
11 
15 
20 
25 
29 

34 
39 
43 
48 
53 
57 

62 
67 
72 
77 
82 
86 

91 
2.166% 
2.16700 

05 
10 
1 4  

19 
24 
28 
33 
38 
42 

47 
68 
57 
F,! 
66 
71 

70 
81 
85 

95 
2.16790 

1.16804 

on 



-- 

Latitude. 

.I6804 
09 
13 
18 
23 
27 

D , ,, 
31 40 00 

1') 
20 
30 
40 
so 

31 41 00 
10 
20 
30 
40 
50 

31 42 00 
10 
20 
30 
40 
50 

. I If 

31 50 00 
10 
20 
30 
40 
50 

31 43 00 
10 
20 
30 
40 
50 

32 
37 
41 
46 
51 
55 

60 
65 
69 
74 
79 
83 

88 
03 

!. 16897 
!. 16002 

07 
11 

31 44 OC 
1c 
2c 
3c 
4c 
5c 

31 45 O( 
1( 
2C 
3( 
4( 
5( 

31 51 00 
10 
20 
30 
40 
50 

31 52 00 
10 
20 
30 
40 
50 

31 53 00 
10 
20 
30 
40 
5c 

31 46 M 
1( 
24 
3( 
4( 
5( 

16 
21 
26 
31 
36 
40 

31 47 M 
1( 
2( 
3( 
'4( 
5( 

31 54 O( 
1( 
24 
3c 
4( 
5( 

31 48 M: 
1( 
21 
31 
41 
51 

11 
21 
31 
41 
51 

31 49 

a i  50 oi 

45 
50 
54 
50 
64 
68 

73 
78 
82 
87 
02 

1.16996 

1.17001 
06 
10 
15 
20 
24 

29 
34 
38 
43 
48 
52 

57 
62 
66 
71 
76 
80 

.93G6522 
6303 
6263 
6134 
6005 
5875 

5747 
5618 

5359 
5230 
5100 

4971 
4841 
4711 
4582 
4452 
43x1 

4193 
4064 
3934 
3805 
3675 
3545 

341E 
3281 
3157 
3021 
289F 
276s 

263C 
250C 
237s 
22% 
212( 
10% 

1861 
1731 

1471 
134: 
1211 

108: 
095: 
082: 
069: 
056: 
043: 

030: 
017' 

1.936004 
1.935991' 

07% 
965' 

952 
939 
926 
913 
900 
887 

874 

5488 

1601 

31 55 CN 
I( 
24 
3( 
4( 
5( 

31 56 M: 
1( 
24 
3( 
4 
5( 

31 57 M: 
11 
24 
3( 
41 
51 

31 58 M 
11 
2 
31 
41 
51 

31 59 01 
11 
2 
31 
41 
51 

RELATION BETWEEN COORDINATES. 

Tahle for traraformatwn of coordinates-Continud. 
- - 
Diff. 
1". 

12.9 
12.9 
13.0 
12. 9 
12.9 
13.0 

12.8 
12. 9 
13. 0 
12. 9 
12.9 
13.0 

12. 9 
13.0 
13.0 
12.9 
13. 0 
12.9 

13.0 
12.9 
13.0 
12. 9 
13.0 
13.0 

12.9 
12. 9 
13. 0 
13. 0 
12. 9 
13.0 

12. 9 
13.0 
13.0 
12. 9 
13.0 
13.0 

12. 9 
13.0 
13.0 

12. 9 
13.1 

12. B 
12.6 
13.1 
12. E 
13. I 

13. C 
13. C 
13. C 
13. ( 
12. 
13. I 

13. C 
12. I 
13.1 
13. ( 
12. $ 
13. I 

13. ( 

13. a 

13. a 

~ 

Log K. 

.0045244 
46 
48 
50 
52 
54 

56 
58 
60 
62 
63 
65 

67 
69 
71 
73 
75 
77 

79 
81 
R3 
85 
86 
88 

VI3 
92 
94 
96 

!. 0045298 
!. 0045300 

02 
04 
06 
OR 
09 
11 

13 
15 
17 
16 
21 
23 

25 
2i 
21 
31 
32 
34 

3E 
31 
4( 
4: 
44 
4t 

41 
5( 
5: 
5r 
5: 
5; 

51 

/ I  

,og L. )I Latltudo. 

-II- 

85 11 32 00 0 

__ - 
Log H .  

9358742 
8613 
8482 
8352 
8222 
8092 

7962 
7832 
7701 
7571 
7441 
7311 

7181 
7051 
6920 
6790 
6G60 
6529 

6399 
6268 
613E 
GOOE 
587E 
5745 

6611 
54% 
535( 
52% 
509: 
4 w  

483: 
470: 
457: 
444: 
431: 
4181 

405( 
39% 
3781 
3651 
3521 
330' 

328' 
313 
300, 
287, 
274 
261: 

235 
222 
2091 
1964 
182 

169 
156 
143 

117 
104 

091 

248 

1311 

- - 
Diff. 
1". 

13.0 
12.9 
13. 1 
13.0 
13.0 
13.0 

13.0 
13.0 
13.1 
13.0 
13.0 
13.0 

13.0 
la. 0 
13.1 
13.0 

13. 1 
13. a 

13. a 

13. n 

13. C 
13.1 
13. C 

13.1 

13. C 
13. C 
13. I 
13. ( 
13. I 
13. ( 

13. : 
13. ( 
13. I 
13. ( 
13. ( 
13.1 

13. I 
13. ( 
13.1 
13. ( 
13. 
13. ' 

13. ( 
13. 
13. 
13. 1 
13. 
13. 

13. 1 
13. 
13. 
13. 
13. I 
13. ' 

13. 
13. 
13. 
13. 
13.1 
13. 

13. 

Log K. 

0045359 
61 
63 
65 
67 
69 

71 
73 
75 
77 
78 
80 

82 
84 
86 
88 
90 
92 

94 
96 

.Inn5398 

.0045400 
01 
03 

05 
07 
09 
11 
13 
15 

17 
19 
21 
23 
24 
26 

28 
30 
32 
34 
36 
38 

42 
44 
46 
47 
49 

51 
53 
55 
57 
5'1 
61 

63 
66 
6i 
6C 
7c 
7'; 

74 

411 

33 

,17085 
!M 
94 

17099 
, l?lW 

08 

13 
18 
22 
27 
32 
36 

41 
46 
60 
55 
60 
66 

70 
76 
79 
81 
89 
83 

.17198 '. 17303 
07 

17 
21 

28 
31 
35 
40 
45 
49 

54 
69 
63 
68 
73 
77 

82 
87 
91 

8.17296 
8.17301 

06 

10 
16 
19 
24 
29 
33 

38 
43 
47 
52 
67 
81 

66 

ia  



34 

2.173(iR 
71 
75 
80 
85 
89 

94 
2.17399 
2.17403 

08 

Lstitud, 

0 1 ,  

32 10 M 
11 
21 
31 
41 
5( 

32 11 M 
1( 
2( 
3( 

. I ,  

32 no n 
1 
2 
3 
4 
51 

32 n i  nl 
11 
21 
31 
41 
51 

32 n2 ni 
11 
2( 
3( 
4( 
5( 

1( 
2f 
3( 
4( 
5f 

32 c4 01 
1c 
20 
30 
40 
50 

32 03 n( 

32 n5 no 

30 

5n 

32 nG no 
i n  
20 
30 
40 
So 

32 07 on 
i n  
20 
30 

5n 

32 os no 
i n  
20 
30 
40 
50 

32 n9 no 
i n  
2n 
30 
40 
50 

32 i n  00 

10 
20 

40 

40 

23 
28 
32 
37 
42 
46 

51 
56 
GO 

 LO^ I r  

32 12 n( 
1C 
21 
3c 
4c 
5c 

32 13 00 
10 
2c 

i.935n9i 
071. 
055 
052 
038 

1. 03,;nn 

025 

1.934999 
98; 
973 
960 
917 

9341 
920' 
907 
891' 
8811 
86% 

855: 
842: 
829 
81G( 

78% 

77fx 
763: 

737: 
7!!1 

6071. 
0847 
6715 
0584 

6321 

6190 

5927 
5796 
5665 
5533 

mz 

750: 

7inc 

r ~ 5 3  

(inso 

5401 
,5270 

5007 
5135 

4875 
4743 

4611 
4480 
4348 
4216 
40% 
3953 

3821 
3890 
3558 
34% 
3295 
3163 

3031 

65 

U. S. COAST AND GEODETIC SURVEY. 

Table for transformation of Wordinutes-Continued. 

30 

~ ~ 

Difl. 
1". 

70 

88 
84 

93 
I. 17498 
?. 17602 

13.1 
13. 
13 
13 
13 : 
13. ( 

13 . 
13. 
13. 
13. I 
13. 1 
13. I 

13. I 
13.1 
13. Z 
13. ( 
13. I 
13. 1 

13.1 
13.1 
13.1 
13. 1 
13.1 
13.2 

13. 1 
13.1 
13.2 
13. 1 
13.1 
13.2 

13. 1 
13. 1 
13. 2 
13.1 
13.1 
13.2 

13. 1 
13.1 
13.2 
13.1 
13.1 
13.2 

13.2 
13. 1 
13.2 
13.1 
13.2 
13.2 

13.2 
13.1 
13.2 
13.2 
13.1 
13.2 

13.2 
13. 1 
13. 2 
13.2 
13.1 
13.2 

13.2 

32 14 00 

20 
i n  

30 
40 
50 

Log h? 

2. on4547 
7 
7 
81 
8 
8 

81 
8! 
9( 
9: 
9' 
91 

2 0045491 

0: w 
0: 

2 onmry 

ni 
nc 
11 
1: 
1: 
15 
16 

21 
23 
25 
n 
28 
30 

32 
34 
36 
38 
40 
42 

44 
46 
48 
50 
51 
53 

55 
57 
59 
61 
63 
G5 

u7 
69 
71 
73 
75 
77 

79 
81 
83 
85 
8G 
88 

90 

07 
12 

21 

30 

16 

26 

32 15 no 
i n  
20 
30 
40 
50 

38 
40 
44 
49 
54 
58 

32 IF no 
i n  

30 
40 

20 

50 

82 
86 

01 
,17596 
.17600 

05 
i n  
14 

40 
5.0 

32 18 on 
i n  
2n 
30 
40 
50 

19 
24 

33 
37 
42 

28 

46 

32 19 no 
i n  
u) 
30 
40 
5n 

32 20 00 

'Log H. 

1.934303 
290 
276 
2631 
250 
237: 

2221 
210! 
197C 
184! 
171: 
158: 

144! 
1311 
118! 
105: 
092: 
078 

0655 
n52f 
039: 
0261 

I. wn13c 
I. 0339007 

I IR(i i j  
?733 

9469 
0337 
9204 

9072 
11940 
8807 
8676 
R543 
8411 

8278 
81'lli 
8013 
7881 
7749 
7616 

7484 
7352 
7219 
7087 
6955 
G822 

6690 
6557 
6424 
6292 

6027 

5895 
5763 
5G29 
5497 
5365 
5232 

6099 

m a  

o m  

__ __ 
Diff. 
1". 
~~~. 

13. 
13. 
13. 
13. 
13. ~ 

13. ~ 

13.: 
13. 
13. : 
13. 
13.: 
13. : 
13.: 
13. I 
13. : 
13.: 
13.1 
13. : 
13.: 
13. I 
13. : 
13. i 
13.1 
13. i 

13.1 
13.1 
13.3 
13.1 
13.1 
13.3 

13. 2 
13. 2 
13.3 
13.1 
13.3 
13.2 

13.3 
13.2 
13.3 
13.2 
13.2 
13.3 

13.2 
13.2 
13. 3 
13.2 
13.2 
13.3 

13.2 
13.3 
13.3 
13.2 
13.2 
13.3 

13.2 
13.2 
13.4 
13.2 
13.2 
13.3 

13.8 

'Log x 

2 004559 
9 
9 
9 

2 004#55Q 
2 on4560 

n 
n 
n 
n 
n 
1 

1 
1 
1' 
1' 
2 
2: 

2! 
2' 
21 
3 
3: 
3! 

3; 
3s 
41 
4: 
44 
4f 

46 
6( 
62 
54 
61 
6E 

GO 
82 
64 
66 
67 
G9 

71 
73 
75 
77 
79 
81 

83 
85 
87 
89 
91 
93 

95 
97 . n0456w 

04 

OB 

0045701 
n2 

__ - 
Log L. 

2.17646 
51 
56 
61 
66 

75 
80 
84 
89 
94 

2.17698 

2.17703 

12 
17 
22 
26 

31 
36 
40 
45 
50 
54 

69 
64 
G8 
73 
78 
82 

87 
92 

1.17801 

70 

ne 

1. 17786 

ne i n  
15 
19 
24 
28 
33 
37 

42 
47 
61 
56 
61 
66 

76 
79 
Ed 
89 
94 

'. 17899 
,17904 

13 
18 
22 

21 

70 

n8 



-_ 

Latitudo. 

13.3 
13.2 
13.3 
13. 3 

13.3 1 
13.2 1 

0 I ,, 
32 20 00 

10 

I 
13.3 
13. 4 
13. a 
13.4 
13.4 1 
13.4 I 
13.3 
13.3 1 
13.5 

13.3 
13.4 

13.4 
13.3 
13.4 
13.4 
13.3 
13.4 

13.4 
13.3 
13.5 
13.3 
13.4 
13.4 

13.3 
13.4 
13.4 
13.4 
13.4 
13.4 

13. 4 
13.3 
13.5 
13.3 
13.4 
13.5 

13.3 
13.4 
13. 5 
13.3 
13.4 
13. 5 

13.3 
13. 4 
13.5 
13.4 
13.4 
13.4 

13.4 
13. 4 
13.5 
13.4 
13.4 
13.4 

13.4 
13. 4 
13. 5 
13.4 
13. : 
13. 4 

13 4 

13.3 1 

32 21 00 
10 
20 

I II 0 I l r  I 

32 22 00 
10 
20 
30 
40 
50 

32 23 00 

.17927 32 30 00 1.9327116 
32 10 69X2 
36 20 6149 
41 30 6715 1 
46 40 6581 
50 50 6447 I 

55 32 31 00 
63 10 
64 20 
GO 30 
74 40 
78 1 50 

32 29. O( 
1( 
2( 
3' 

6314 
6LSl 
6046 , 
5913 
5780 
5646 

5512 
5379 
524,; 
5111 
4978 
4844 

4710 
4577 
4442 
4309 
4175 
4041 

3908 
3774 
3640 
3506 
3372 
32311 

3104 
2971 
2836 
2703 
2569 
2434 

2301 
2167 
2032 
1899 
1765 
1630 

1407 
13G3 
1226 
1094 
0'XO 
0826 

4 
5 

32 30 a 

83 
67 
92 

.17907 

.18001 
05 

10 
15 
19 
24 
29 
33 

38 
43 
47 
52 
57 
61 

66 
71 
75 
80 
85 
89 

94 
2,18098 
1.18103 

08 
12 
16 

21 
26 
31 
36 
41 

RELATION BETWEEN COORDINATES. 

Tablc f o r  transformation of coorclinates-continued. 

32 32 00 
10 
20 
30 
40 
BO 

32 33 00 
10 
20 
30 
40 
50 

32 34 00 
10 
20 
30 
40 
50 

32 35 00 
10 
20 
30 
40 
50 

32 36 00 
10 
20 
30 
40 
50 

32 37 00 
10 
20 
30 
40 

l- 

13.3 
13.2 ' 
13.4 
13.2 

13.4 
13.3 
13.3 
13.3 
13. 2 
13. 4 

13.2 
13.3 
13.4 
13.2 
13.3 
13.4 

13.2 
13.3 
13.4 
13.3 
13.2 
13.4 

13.3 
13.3 
13.4 
13.2 
13.3 
13.4 

13.3 
13.3 
13.4 
13.3 
13.3 
13.4 

13.2 
13.3 
13.4 
13.3 
13.3 
13.4 

13.4 
13.3 
13.4 
13.3 
13. 3 
13.4 

13.3 

. 93:1509D 
49G7 
4x34 
4701 
4569 
4436 

60 
65 
59 
64 
GO 
73 

78 
s3 
87 
92 

2.18197 
2.18201 

3507 
3374 
3241 
3109 
2975 
2843 

2709 
2576 
2r13 
2310 
2178 
2044 

32 38 00 0692 
10 055s 
20 0423 
30 02s9 
40 0155 
50 1.9320021 

32 39 00 1.9319887 
10 9753 
20 9618 
30 9483 
40 9349 
60 0214 

1912 
1779 
1646 
1513 
13SO 
1246 

1114 
09x1 
0847 
0714 
0582 
0448 

0315 I 
1.9330048 
1.9329910 

0783 
9649 

S717 
8584 
8450 
8317 
8184 
8050 

7916 
7783 
7649 
7516 
7383 
7249 

7116 I 

Log It-. 

.0045706 
08 
10 
12 
14 
16 

18 
20 
22 
24 
25 
27 

29 
31 
33 
35 
37 
39 

41 
43 
45 
4; 
45 
51 

5: 
5: 
5i 
6! 
61 
6: 

64 
G( 
Gb 
7( 
7: 
74 

7( 
7E 
8C 
8: 
84 
8t 

6f 
91 
9: 
94 
91 
9; 

1.004579< 
?. OaLih01 

0: 
OE 
0; 
(It 

11 
1: 
l i  
1 
1 
2 

2 

. W5822 
24 
26 
28 
30 
32 

34 
36 
38 

42 
44 

46 
48 
60 
52 
53 
55 

57 
50 
61 
6: 
61 
61 

(IC 
71 
7: 
7: 
7i 
7s 

81 
K 
8: 
Si 
8t 
9( 

9: 
04 
9( 

2.004569> 
1. W590( 

0: 

0, 
O( 
02 

40 

.i( 
.1: 
l i  

I( 
1 I  
2( 
2: 
2: 
2: 

2: 
2! 
31 
3 
3 
3 

3 

35 

. l8200 
10 
15 
20 
24 
28 

33 
38 
42 
47 
82 
5G 

GI 
66 
70 
75 so 
84 

69 
(13 -. 18298 

2.18303 
07 
11 

16 
21 
25 
30 
35 
39 " 

44 
49 
53 
58 
63 
07 

72 
70 
81 
86 
90 
94 

2.18399 
2.18404 

09 
13 
18 
22 

27 
32 
36 
41 
46 
50 

55 
59 
64 
69 
73 
77 

82 



36 

_-- 
Latitude 

38 
42 
47 
52 
56 
00 

0 I ,I 

32 40 O( 
1( 
2( 
3( 
4( 
5( 

32 41 o( 
1( 
2( 
3( 
4( 
5E 

32 42 oc 
IC 
2C 

40 
50 

32 43 00 
10 
20 
30 
40 
50 

32 44 00 
10 
20 
30 
40 
50 

32 45 00 
10 
20 
30 
40 
50 

32 40 00 
10 
20 
30 
40 
50 

32 47 00 
10 
20 
30 
40 
50 

32 48 00 
10 
20 
30 
40 
50 

32 49 00 
10 
20 
30 
40 w 

3 2 w o o  

30 

32 52 M 
1( 
2( 
3 
4( 
M 

Log H. 

22 
27 
31 
30 
41 
45 

1.93190% 
8941 
881 
867' 
854: 
8401 

827r 
814( 
800- 
787[ 
773f 
7601 

74% 
733: 
719; 
7061 
G925 
6794 

GGGC 
052: 
639C 
G25(1 . 6121 
59M 

5852 
5717 
5582 

6313 
5178 

5043 
4909 
4774 
4039 
4.505 
4309 

4235 
4100 
3965 
3830 
3095 
3560 

3425 
3291 
3155 
3020 
2880 
2750 

2015 
2181 
2345 
2210 
2075 
1940 

1805 
1070 
1534 
1400 
1205 
1129 

06% 

wa 

32 55 00 
10 
2a 
3a 
4a 
50 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  t r a n s ] o m t i o n  of coordinntesCont inued .  

78 
82 
87 
92 . 18690 

.18700 

05 
10 
14 
19 
24 
28 

_. __ 
Diff. 
1". 

32 57 00 
10 
20 
30 
40 
.50 

32 58 00 
10 
20 
30 
40 
50 

13. 
13. 
13. 
13. 
13. 
13. 

13.8 
13. 
13. 1 
13. 
13. 
13. I 

13. 
13.1 
13. I 
13. ' 
13. ' 
13. ! 

13.1 
13. ! 
13. ! 
13.1 
13. ! 
13. ! 

13.1 
13. ! 
13. ! 
13. i 
13. ! 
13. i 

13. I 
13. 4 
13. E 
13. 
13. 4 
13. 

13.4 
13. E 
13. E 
13. 6 
13. 5 
13.5 

13.5 
13.4 
13. G 
13.5 
13.4 
13.6 

13. 5 
13.4 
13. 6 
13.5 
13. 5 
13. 5 

13.5 
13.5 
13.0 
13. 4 
13. 5 
13.6 

13.5 

33 
37 
42 
47 
51 
55 

60 

Log E. 

32 59 00 
10 
20 
30 
40 
.50 

33 00 00 

2.004593( 
41 
42 
4: 
4; 
4: 

51 
53 
5: 
57 
59 
61 

03 
G5 
07 
69 
70 
72 

74 
70 
78 
80 
82 

86 
88 
90 
92 
94 
96 

2.0045998 
2.0048oOo 

02 
04 
05 
07 

09 
11 
13 
15 
17 
19 

21 
23 
25 
27 
29 
31 

33 
35 
37 
39 
40 
42 

44 
40 
48 
50 
52 
54 

56 

84 

___-__- 

Log L. 

2.18482 
87 
91 

2.18490 
2.18501 

05 

Latitude 

0 1 1  

32 50 M 
11 
21 
31 
41 
51 

32 51 OI 
11 
21 
31 
41 
5( 

93 
I. 18598 
I. 18603 

13 
17 

on 

32 54 oc 
i r  

-- 

Log IT. 

1.931099 
085 
072 
058 
045 
031 

018' 
1.931001' 
1.930091 

9771 
964 
950. 

9371 
923. 
go9r 
R9G: 
8821 
809: 

855: 
842: 
828( 
8151 
801! 
7871 

774d 
7GM 
747: 
733; 
720: 
7W( 

0931 
079: 
0051. 
0524 
0381 
G252 

G l l G  
5981 
58C 
5708 
5574 
5137 

5302 
510G 
.5030 
4894 
4759 
4622 

4487 
4351 
4215 
4079 
3943 
3w7 

3071 
3530 
3399 
3263 
3127 
2991 

2855 

__ __ 
Diff. 
1". 
- 

13. E 
13. E 
13. f 
13. E 
13. E 
13. C 

13.5 
13. 5 
13.6 
13.5 
13. 5 
13.6 

13.5 
13. 5 
13. 7 
13. 5 
13. 5 
13. 0 

13. 5 
13. 5 

.13. 0 
13. 5 
13. 0 
13. 0 

13. 5 
13. 5 
13. 0 
13. G 
13. 5 
13.0 

13.5 
13. 0 
13.0 
13. 6 
13.0 
13. 0 

13. 0 
13. 5 
13.0 
13. 6 
13. 5 
13. 7 

13.5 
13. 0 
13. 0 
13. G 
13.5 
13. 7 

13. 5 
13. 0 
13. 0 
13. 6 
13. 0 
13. G 

13.0 
13. 5 
13.7 
13. 0 
13. G 
13.0 

13.6 

Log IC. 

2.004Go5f 
51 
G( 
0: 
6.1 
0( 

6E 
7c 
7: 
74 
7': 
77 

79 
81 
83 
85 
87 
89 

91 
93 
95 
97 

2.0048099 
2.0040101 

03 
05 
07 
09 
11 
13 

15 
17 
19 
21 
22 
24 

20 
28 
30 
32 
34 
30 

38 
40 
42 
44 
40 
48 

50 
52 
54 
E0 
58 
GO 
02 
04 
00 
G8 
G9 
71 
73 

- - 
Log L. 

2.18760 
05 
09 
74 
79 
8 

8R 
92 

2.18797 
2.18802 

05 
10 

15 
20 
24 
29 
34 
38 

43 
48 
52 
57 
02 
GG 

71 
75 
80 
85 
89 
83 

2.113898 
2.18803 

07 
12 
17 
21 

20 
30 
35 
40 
44 
48 

53 
58 
02 
07 
72 
76 

81 
85 
90 
95 

3.18999 
3. 18003 

b08 
13 
18 
23 
28 
32 

37 



Latitude. 

0 I ,, 
,19037 

41 
46 
51 
55 
59 

64 
69 
73 
78 
84 
88 

93 
,19097 
,19102 

07 
11 
15 

3 3 0 0 0 0  
IO 
20 
30 

33 10 00 
10 
20 
30 
40 
50 

33 11 00 
10 
20 
30 
40 
50 

33 12 00 
10 
20 
30 
40 
50 

40 
50 

25 
29 
34 
39 
43 

33 01 00 
10 
20 
30 

10 
2c 
30 
4c 
6C 

40 
50 

48 
52 
57 
02 
GG 
70 

33 02 00 
10 
20 
30 
40 
50 

33 14 OC 
IC 
21 
3C 
4( 
5( 

3 3 0 3 0 0  
10 
20 
30 
40 
50 

3 3 0 4 0 0  
10 
20 
30 
40 
50 

33 05 OG 75 
80 
84 
89 
94 

t. 19198 

t.19203 33 OG OC 
1 C  
2( 
3c 

2 

33 15 0( 
1( 
2( 
3( 
4( 
5( 

33 16 O( 

33 07 O( 
1( 
2( 
3( 

30 
35 
39 
44 
49 
63 

58 
G2 
07 
72 
70 
80 

4( 
5( 

33 17 01 
11 
21 
31 
41 
81 

33 16 01 
lj 
21 
3' 
41 
5 

33 08 M 
1( 
2( 
31 

85 
90 
94 

2.19209 
2.19304 

08 

13 

4( 
51 

33 19 0 
1 
2 
3 
4 
5 

33 20 0 

33 09 M 

31 

,; 

4'  
61 

33 10 0 

___. __ - 
Lug H. 

.9302855 
2719 
2583 
2447 
2310 
2174 

2038 
1903 
17b6 
1630 
1493 
1357 

1220 
1084 
0847 
0611 
0675 
0538 

0402 
0266 

,93001rJ 
,9299993 

9887 
9720 

9584 
9448 
931 1 
9 175 
9031 
8902 

87G5 
8G2F 
8492 
835C 
82W 
808: 

704( 
781( 
707: 
75?( 
740( 
720: 

712( 
G99( 
685: 
G7ll 
G58( 
644: 

mol 
6171 
603031 
5891 
575' 
562 

548, 
534 
521 
507 
493 
480 

4% 

RELATION BETWEEN COORDINATES. 

Table for transfowlion of coordinatesContinued. 
__. 

)iff. 
1". 
- 
13.6 
13. 6 
13.0 
13.0 
13.7 
13. 6 

13. 0 
13.5 
13.7 
13.6 
13.7 
13.0 

13.7 
13. G 
13.7 
13. G 
13.6 
13.7 

13.0 
13.0 
13.7 
13. 6 
13. G 
13.7 

13.6 
13. G 
13.7 
13.0 
13. G 
13.7 

13.7 
13. 6 
13.7 
13. 0 
13.6 
13.8 

13. 0 
13. G 
13.7 
13.7 
13. G 
13.7 

13.7 
13. C 
13.7 
13.7 
13. G 
13. 8 

13. C 
13. ( 
13. E 
13. ( 
13.7 
13.1 

13. i 
13. ( 
13. t 
13. L 
13.5 
13. I 

13. ( 

-~ ~~ 

Lug It. 

0046173 
75 
77 
79 
81 
83 

85 
87 
89 
91 
93 
95 

97 
.GO46199 
.0040201 

03 
05 
07 

09 
11 
13 
15 
10 
18 

20 
22 
24 
20 
28 
30 

32 
34 
36 
38 
40 
42 

44 
46 
48 

51 
54 

6F 
5E 
GC 
G: 
a 
Fc 

Gi 
Gf 
71 
7: 
7: 
7; 
71 
81 
8: 
8 

8' 

9 

50 

8: 

Log H. 

L. 9 2 9 4 ~ ~  
4527 
4390 
4253 
4116 
3979 

3842 
3705 
3568 
3431 
3204 
3156 

3020 
2883 
2745 
2608 
2470 
2333 

2196 
2050 
1921 
1784 
l(i47 
150E 

1375 
123: 

09b( 
082: 
06% 

log; 

054I 
0411 
027: 

,9290131 
.928999! 

986: 

972' 
9581 
9441 
931 
917, 
9031 

8E9! 
876 

807: 
793' 
779 ... 
7GT, 
752 
738 

642 

- __ 
Diff. 
1". 

13.6 
13.7 
13.7 
13.7 
13.7 
13.7 

13.7 
13.7 
13.7 
13.7 
13.7 
13.8 

13. G 
13.7 

13.7 
13.8 
13.7 

13.7 
13.7 
13. E 
13.7 
13.7 
13.8 

13.7 
13.7 
13.6 
13.7 
13. i 
13.8 

13.7 
13. i 
13.; 
13. 
13. i 
13. L 

13. 
13.1 
13.; 
13. 
13.: 
13. I 

13. I 
13. I 
13.! 
13. 

13. 

13.' 
13. 
13. ' 
13. 
13. 
13. 

13. 
13. 
13. 
13. 
13. 
13. 

13. 

13. a 

13.; 

0046291 
93 
95 
97 

0046299 
004WO1 

03 
05 
07 
09 
10 
12 

14 
16 
18 
20 
22 
24 

2G 
28 
30 
32 
34 
36 

38 
40 
42 
44 
4G 
48 

50 
62 
54 
5G 
58 
GO 

G2 
G4 
06 
08 
G9 
71 

73 
75 
77 
7s 
81 
82 

85 
81 
8f 
91 
9: 
9: 

gi 
2.00403X 
2.004G401 

0: 
Ot 
0; 

01 

37 

__ -- 
og L. 

19313 
18 
23 
28 
32 
36 

41 
45 
50 
55 
50 
63 

GB 
73 
77 
82 
87 
91 

,19396 
,19400 

05 
10 
14 
18 

23 
28 
32 
37 
42 
46 

51 
55 
GO 
65 
69 
73 

78 
82 
87 
92 

!. 19490 
t. 195m 

05 
10 
14 
19 
24 
28 

33 
37 
42 
47 
52 
66 

61 
0G 
70 
75 
80 
84 

89 



38 

19589 
93 

19598 
19G03 

07 
11 

Lz t i tudo .  

33 30 00 
10 
20 
30 
40 
50 

0 , I ,  

16 
20 
25 
30 
34 
38 

33 20 00 
10 
20 
30 

33 31 00 
10 
20 
30 
40 
50 

40 
50 

71 
75 
80 
85 
89 
93 

.19G98 
,19702 

07 
12 
16 
21 

26 
31 
35 
40 
45 
49 

33 21 00 
10 
20 
30 
40 

33 33 00 
10 
20 
30 
40 
50 

33 34 00 
10 
20 
30 
40 
50 

33 35 OC 
1c 
2c 
3c 
4c 
5C 

50 

81 
85 
90 
95 

?. 19799 
1.19803 

08 
13 
17 
22 
27 
31 

33 22 oc 
1c 
2c 
3c 
4c 
5C 

33 37 OI 
1( 
2( 
3( 
4( 
5( 

33 38 O( 
1( 
21 
31 
41 
51 

33 25 O( 
11 
21 
31 
41 
51 

36 
40 
45 
50 
54 
58 

63 

33 2G 01 
11 
21 
31 

33 39 M 
11 
21 
31 
41 
51 

33 40 01 

41 
51 

33 27 01 
11 
28 

33 28 0 

2 
3 
4 
5 

33 29 0 
1 
2 
3 
4 
5 

33 30 a 

U. S. COAST AND GEODETIC SURVEY. 

Table jor  transformation of coord~nates-Continued. 

Log H. 

9286420 
6283 
6144 
GO07 
5869 
5731 

5593 
5455 
5317 
5179 
5042 
4003 

4765 
4G28 
4480 
4351 
4214 
4075 

3937 
3799 
3661 
3523 
3385 
3246 

3108 
2971 
2832 
2694 
2556 
2417 

2270 
2141 
2002 
18G4 
17% 
1587 

144C 
131C 
1172 
1034 

0757 

061I 
0481 
034: 
0204 

L.92800G( 
i. 927092( 

9785 
065( 
9511 
937: 
923: 
9W! 

893 
8x11 
8671 
8541 
840: 
826: 

812. 

omr 

- __ 
]iff. 
1". 

13.8 
13.7 
13.9 
13. 7 
13. 8 
13.8 

13. 8 
13. 8 
13. 8 
13. 8 
13.7 
13.9 

13.8 
13. 7 
13. 9 
13. 8 
13.7 
13.0 

13.8 
13. 8 
13. 8 
13. E 
13. E 
13. I 

13. F 
13. 7 
13. 1 
13. I 
13. t 
13. < 
13. t 
13. I 
13. 5 
13. I 
13. I 
13. 5 

1% I 
13. I 
13. I 
13. I 
13. I 
13. ! 

13. I 
13. I 
13. ! 
13. : 
13. 1 
14.1 

13.1 
13. I 

13. ' 
13. 
14.' 
13. 

13. 
13. 
14. 
13. 
13. 
1-1. 

13. 

Jog K. 

0046409 
11 
13 
15 
17 
19 

21 
23 
25 
27 
28 
30 

32 
34 
36 
38 
40 
42 

44 
' 46 

48 
50 
52 
54 

56 
58 
GO 
62 
G4 
GG 

68 
70 
72 
74 
76 
78 

so 
82 
84 
8G 
87 
89 

91 
93 
95 
97 

!. 0040490 
l .  004G501 

03 
0: 
Oi 
01 
11 
1: 

1 I  
1; 
l! 
21 
2: 
2: 

2; 

,og L. 11 Lati tude.  

52 
30 

60 

58 
S3 2C 

3( 

76 5( 

~- 

Log $I. 

,9278124 
7986 
7x46 
7708 
7569 
7430 

7291 
7163 
7014 
G875 
0737 
6507 

6459 
6320 
6180 
6042 
5903 
5764 

5625 
548G 
5347 
5208 
5(%9 
4930 

4791 
4652 
4513 
4374 
4235 
4005 

395E 

3G7t 
3531 
340( 
32G( 

3121 
298: 
284: 
270- 
256! 
242! 

228 
214' 
200: 
1861 
172! 
158' 

1451 
131 
1171 
103 
089 
078' 

OG1 
047 
033 
019 

1.927005 
1.928991 

977 

3818 

__ - 
Diff. 
1". 

13.8 
13.8 
14. 0 
13.8 
13. 9 
13.9 

13.-9 
13. 8 
13.9 
13. 9 
13. 8 
14.0 

13.8 
13.9 
14.0 
13. 8 
13.9 
13.9 

13.9 
13. 9 
13. '2 
13.9 
13.9 
13.9 

13.9 
13.9 
13.9 
13. C 
13. E 
14. c 
13. 1 
13. E 
14. ( 
13. I 
13. I 
14. ( 

13. $ 
13. : 
13. $ 
13. $ 
13. 
14. ( 

13. ! 
13. ! 
14. ( 
13. ! 
13. ! 
14. I 

13. ! 
13. ' 
14. 
13. ' 
13. ' 
14.1 

13. 
13. 
14. 
14. 
13. 
14. 

13. 

0046527 
29 
31 
33 
35 
37 

39 
41 
43 
45 
47 
49 

51 
53 
5.5 
57 
68 
GO 

82 
G4 
GG 
Gb 
7c 
72 

74 
7f 
75 
8( 
8: 
84 

84 
85 
O( 
9: 
0 
9( 

.004G591 
'. 004GGOI 

0: 
0. 
01 
01 

11 
1' 
1. 
11 
1 
21 

2 
2 
2 
2 
2 
3 

3 
3 
3 
3 
4 
4 

4 

__ - 
log L. 

- 
.19863 

G7 
72 
77 
81 
85 

90 
94 

!. 1 9 8 0  
I. 19004 

08 
12 

17 
22 
m 
31 
36 
40 

45 
49 
54 
59 
G 3  
67 

72 
7G 
81 
86 
PO 
94 

2.10999 
2.20003 

13 
18 
22 

27 
32 
30 
41 
4G 
50 

55 
69 
64 
GO 
73 
77 

82 
86 
91 

2.2009G 
2.20100 

04 

09 
13 

23 
27 
31 

36 

on 

i n  



- 
Latitude. Log L. 

1.20136 
40 
45 
50 
54 
58 

63 
68 
72 
77 
82 
86 

0 # ,, 
33 40 00 

10 
20 
30 
40 
50 

33 41 00 
10 
20 
30 
40 
50 

33 42 00 
10 
20 

40 
50 

33 43 00 
10 
20 
30 
40 
50 

33 44 00 
10 
20 
30 
40 
50 

33 45 00 
10 
20 
30 
40 
60 

33 46 00 
10 
20 
30 
40 
50 

33 47 00 
10 
20 
30 
40 
50 

33 48 00 
10 
20 
30 
40 
50 

33 49 M, 
10 
20 

40 
50 

33 50 00 

30 

30 

__-__ 

Latitude. 

__- 
0 , ,I 

33 50 00 
10 
20 
30 
40 
50 

33 51 00 
10 
20 
30 
40 
50 

RELATION BETWEEN COORDINATES. 

Table for transformation of coordinates-Continued. 

1.9269776 
9637 
9496 
9357 
9218 
9077 

L0gII. y 

13.9 
13.9 
14.1 
13.9 
13.9 
14.1 

- -1- 
1.9261375 

1234 
1093 
0953 
0812 
0672 

0531 
0390 
0249 

1.9200109 
1.6259969 

9827 

9687 
9547 
94.05 
9265 
9125 
8983 

8843 
8702 
8561 
8421 
8280 
8139 

I 
14.0 2.0046764 
14.1 66 
14.1 68 
14.0 70 
14.1 72 
14.0 74 

14.1 76 
14.1 78 
14.1 80 
14.0 82 
14.0 ti4 
14.2 86 

14.0 88 
14.0 90 
14.2 92 
14.0 94 
14.0 96 
14.2 2.0046798 

14.0 2.0040800 
14.1 02 
14.1 04 
14.0 06 
14.1 
14.1 

8938 
87W 
8658 
8519 
8380 
8239 

13.9 
13.9 
14.1 
13.9 
13.9 
14.1 

05 
09 
13 

18 
23 
28 
32 
36 
41 

30 
40 
50 

33 53 00 
10 
20 
30 
40 
50 

7261 
7121 
69x1 
6841 
6702 
6561 

6422 
6282 
6141 
6002 
5862 
5721 

Log K. 

3.0046645 
47 
49 
51 
53 
55 

57 
59 
G 1  
63 
65 
67 

69 
71 
73 
75 
77 
79 

81 
83 
85 
87 
89 
91 

93 
95 
97 

Z.0046699 
2.0046701 

03 

05 
07 
09 
11 
13 
15 

17 
19 
21 
23 
25 
27 

29 
31 
33 
35 
36 
38 

40 
42 
44 
46 
48 
50 

52 
54 
56 
58 
GO 
62 

04 

13.9 
14.0 
14.0 
14.0 
13.9 
14.1 

13.9 
14.0 
14.1 
13.9 
14.0 
14.1 

46 
50 
55 
GO 
64 
68 

73 
17 
82 
87 
91 

1.20295 

33 54 00 
10 
20 
30 
40 
50 

33 55 00 
10 
20 
30 
40 
50 

7096 
7858 
7716 
7578 
7435 
7294 

14.1 
14.0 
14.2 
14.0 
14.1 
14.1 

5582 
5442 
5301 
5162 
5023 
4881 

13.9 
14.0 
14.1 
13.9 
14.0 
14.1 

7153 
7012 
6871 
6730 
6590 
6448 

16.1 
1.1.1 
14.1 
14.1 
14.0 
14.2 

4741 
4G02 
4461 
4321 
4181 
4010 

i901 
0761 
3020 
3480 
3340 
3199 

3059 
2919 
2778 
2638 
2408 
2357 

2217 
2077 
1936 
1796 
1656 
1515 

1375 

14.0 
13.9 
14.1 
14.0 
14.0 
14.1 

13.9 
14.0 
14.1 
14.0 
14.0 
14.1 

14.0 
14.0 
14.1 
14.0 
14.0 
14.1 

14.0 
14.0 
14 .1  
14.0 
14.0 
14.1 

14.0 2919 I 14.1 1 

z.20300 
05 
09 
14 
I9 
23 

08 
10 

12 
14 
18 
1s 
20 
22 

24 
26 
28 
30 
32 
34 

36 
38 
40 
41 
43 
45 

47 
49 
51 
53 
55 
57 

69 
61 
G3 
65 
67 
69 

71 
73 
75 
77 
79 
81 

83 

33 50 00 
10 
20 
30 
40 
60 

39 

__ 
~ 

Log L. 

6307 
6167 
GO25 
5884 

5602 

54G1 
5320 
5179 
5038 
4897 
4755 

4614 
4473 
4332 
4191 
4050 
3908 

3767 
3626 
3.iS.I 
33'13 
3202 
3060 

5744 

2.20409 
13 
18 
23 
27 
31 

36 
40 
45 
50 
54 
58 

63 
68 
73 
78 
83 
87 

92 
2. 20496 
2.20501 

OB 
10 
14 

19 
23 
28 
33 
37 
41 

46 
50 
55 
GO 
64 
68 

73 
77 
62 
87 
91 

2.20595 

2.20600 
04 
08 
14 
18 
22 

27 
31 
36 
41 
45 
49 

54 
58 
t13 
68 
72 
7G 

81 

14.1 
1.4 0 
1'1.2 
1.1. 1 

14.2 

14.1 
14 .1  
1 4 . 1  
14.1 
14.1 
16.2 

14.1 
11.1 
14.1 
14 .1  
14.1 
14.2 

14.1 
14.1 
16. 2 
14.1 
14.1 
14.2 

14.0 

28 
32 
37 
42 
46 
50 

65 
59 

69 
73 
77 

64 

33 57 00 
10 
20 
30 
40 
50 

33 58 w 
10 

30 
40 
50 

20 

82 
86 
91 

1. 20306 
2.20400 

04 

33 59 00 
10 
20 
30 
40 
50 



40 

,20681 
86 
90 

,20895 
,20700 

05 

Latitude. 

34 10 00 
10 
20 
30 
40 
50 

0 I I ,  

34 00 00 
10 
20 
30 
40 
50 

34 01 00 
10 
20 
30 
40 
50 

34 02 00 
10 
20 
30 
40 
50 

34 03 00 
10 
20 
30 
40 
50 

34 04 00 
10 
20 
30 
40 
50 

34 05 00 
10 
20 
30 
40 
50 

34 06 oa 
10 
2C 
3c 
4c 
5c 

34 07 Oc 
1c 
2c 
3c 
4( 
5( 

34 08 oc 
1( 
2( 
3( 
4( 
5( 

34 09 O( 
1( 
2( 
3( 
4( 
5( 

34 10 O( 

10 
14 
19 
24 
28 
32 

Log Ii. 

34 11 00 
10 
20 
30 
40 
50 

9252919 
2778 
2636 
2495 
2354 
2212 

2071 
1930 
1788 
1646 
1505 
1363 

1222 
1081 
0938 
0797 
0656 
0514 

0372 
0231 

.9250089 

.0249947 
9x04 
9664 

9522 
9381 
9239 
9097 
8958 
8813 

8672 
853C 
8386 
8246 
SlOE 
7962 

7821 
7G7! 
753; 
739: 
725: 
7111 

696! 
6 8 2  
668: 
654< 
640: 
625( 

611; 
597! 
583: 
569 
554! 
54M 

526' 
512: 
4981 
4831 
48% 
455: 

441 

64 
68 
73 
78 
82 
86 

U. S. COAST AND GEODETIC SURVEY. 

Table for transformation o j  coordinates-Continued. 

34 13 00 
10 
20 
30 
40 
50 

~ __ 
Dit€. 
1". 

18 
22 
27 
32 
36 
40 

45 
49 
54 
59 
63 
67 

72 
76 
6 1  
86 
90 
9.1 

14.1 
14.1 
14.2 
14.1 
14.1 
14.2 

14.1 
14.1 
14.2 
14.2 
14.1 
14.2 

14. 1 
14. 1 
14.3 
14.1 
14.1 
14.2 

14.2 
14.1 
14.2 
14.2 
1 4 . 1  
14.2 

14.2 
14.1 
14.2 
14. 2 
14.1 
14.3 

14.1 
14.2 
14.2 
14.2 
14.1 
14.3 

14.1 
14.2 
14.2 
14.2 
14.2 
14.2 

14.2 
14.1 
14.3 
14.2 
14 1 
14.3 

14.2 
14.2 
14.2 
14.2 
14.2 
14.3 

14.2 
14. I 
14. Z 
14.1 
14.1 
14. Z 

14.2 

34 15 00 
10 
20 
30 
40 
50 

34 16 00 
10 
20 
30 
40 
50 

34 17 00 
10 
20 
30 
40 
50 

Log K. 

0046883 
85 
87 
89 
91 
93 

95 
97 

,0046899 
,0046901 

03 
05 

07 
09 
11 
13 
15 
17 

19 
21  
23 
25 
27 
29 

31 
33 
35 
37 
39 
41 

43 
45 
47 
49 
51 
53 

55 
57 
59 
61 
63 
65 

67 
GE 
71 
7:! 
7: 
75 

7s 
81 
8: 
8: 
8; 
R! 

91 
9: 
9: 
9i 

1.00469Df 
1.001700( 

0: 

46 
30 

59 50 

91 '. 20795 
I. 20800 

05 
09 
13 

34 14 00 
10 
20 
30 
40 
50 

3.20899 
1.20903 

OR 
13 
17 
21 

34 18 00 
10 
20 
30 
40 
50 

34 19 00 
1c 
2C 
3c 
4c 
5c 

54 )I 34 20 O( 

Log I I .  

9244411 
4269 
4126 
39x4 
3642 
3690 

3557 
3415 
3272 
3130 
2988 
2845 

2703 
2561 
2418 
2276 
2134 
1991 

1848 
1706 
1563 
1421 
1279 
1135 

0993 
0851 
0707 
0565 
0123 
0260 

.9240137 

.9239995 
9851 
9709 
95G7 
9123 

9281 
913R 
8995 
8852 
8710 
8506 

8424 
8281 
8138 
7995 
7852 
7709 

75GG 
7124 
728C 
7137 
GO95 
6851 

670E 
656: 
6422 
627C 
G13( 
599: 

585( 

- 
Din. 
1". 
__ 

14.2 
11.2 
14.3 
14.2 
14.2 
14.3 

14.2 
14.2 
14.3 
14.2 
14.2 
14.3 

14.2 
14.2 
14.3 
14.2 
14.2 
14.3 

14.3 
14.2 
14.3 
14.2 
14.2 
14.4 

14.2 
14.2 
14.4 
14.2 
14.2 
14.3 

14.3 
14.2 
14.4 
14.2 
14.2 
14.4 

14.2 
14. 3 
14.3 
14.3 
14.2 
14.4 

14.2 
14.3 
14.3 
14.3 
14.3 
14.3 

14.3 
14.2 
14.4 
14.2 
14.2 
14.4 

14. ? 
14. : 
14. Z 
14. Z 
14. Z 
14.4 

14.5 

Log K.  

0047002 
04 
06 
08 
10 
12 

14 
16 
18 
20 
22 
24 

26 
28 
30 
32 
34 
36 

38 
40 
42 
44 
46 
48 

50 
52 
54 
56 
58 
GO 

62 
64 
00 
68 
70 
72 

74 
76 
78 
80 
82 
84 

88 
88 
9c 
91 
94 
9f 

!. 004709f 
Z. 004710( 

0; 
04 
o( 
01 

1( 
1: 
11 

1( 
11 
2( 

2: 

__ __ 

Nag L. 
- 
20954 

58 
63 
68 
72 
76 

81 
85 
90 
95 

. 2 o m  

.21003 

08 
12 
17 
22 
26 
30 

35 
38 
44 
49 
53 
57 

62 
66 
71 
76 
80 
84 

89 
93 

!. 21098 
!. 21103 

07 
11 

16 
20 
25 
30 
34 
38 

43 
47 
52 
58 
62 
66 

71 
76 
80 
85 
89 
93 

2.21202 
07 
12 
16 
20 

26 

2.2ima 



Latitude. 

~ - 
Log L. 

0 , ,, 
34 20 00 

10 
20 
30 
40 
50 

2.21495 
2.21499 
1.21504 

09 
13 
17 

22 
26 
31 
36 
40 
44 

49 
53 
58 
63 
G7 
71 

76 
80 
85 
90 
94 

21598 

21003 
08 
13 
18 
22 
26 

31 
35 
40 
45 
49 
53 

58 
G2 
G7 
72 
76 
50 

85 
89 
144 

I. 21898 
!. 21702 

07 

11 
15 
20 
25 
29 
33 

38 
42 
47 
52 
66 
60 

50 

34 21 00 
IO 
20 
30 
40 
50 

2.21225 
29 
34 
39 
43 
47 

34 22 00 
10 
20 
30 
40 
50 

33 

42 
47 
51 
55 

GO 
64 
09 
74 
78 
83 

37 

34 23 00 
10 
20 
30 
40 
50 

34 34 oc 
2c 
3c 
4c 
5( 

34 35 O( 
1( 
2( 
3( 
4( 
6( 

i a  34 24 00 
10 
20 
30 
40 
50 

88 
92 

.21397 
,21402 

00 
10 

34 2 5  oc 
10  
2c 
3c 
4( 
6C 

34 36 01 
1( 
21 
31 
41 
5( 

34 2d oc 
1( 
2L 
3( 
4( 
5( 

31 27 OL 
1( 
21 
31 

15 
19 
24 
28 
32 
37 

41 
45 
50 
55 
59 
63 

41 
51 

34 37 01 
11 
21 
31 
41 
61 

34 38 0' 
1 
2 
3 
4 
b 

34 28 M 
11 
2( 
31 

GS 
72 
71 
82 
aci 
90 

41 
51 

34 29 0' 
1 
2 
3 
4 
5 

34 30 0 

34 39 0 
1 
2 
3 
4 
6 

__ - 
,og H .  

RELATION B E T W E E N  COORDINATES. 

Xable f o r  transformationz of coordinutes-continued. 

9235850 
5707 
5563 
5420 
5277 
5133 

4991 
4848 
4704 
4501 
4418 
4274 

4131 
3988 
3844 
3701 
3558 
3414 

3271 
3128 
2983 
2640 
2697 
2.553 

2267 
2123 
1978 
1830 
lGQ2 

154c 
140: 
1261 
lilt 
0974 
083( 

068; 
0.54: 
039! 
02.51 

,923011: 
,92299GI 

982. 
988 
953 
939: 
9251 
910. 

898 
881 
867, 
8531 
a38 
87.4 

,809 
795 
781 
766 
762 
737 

723 

24ia 

- - 
,iff. 
1". 
I 

14.2 
14.3 
1%. 4 
14.3 
14.3 
14.4 

14.2 
14.3 
14.4 
14.3 
14.3 
14.4 

14.3 
14.3 
14.4 
14.3 
14.3 
14.4 

14.2 
14. E 
14. I 
14. f 
14. i 
14.4 

14.: 
14. Z 
14.4 
14.4 
14. 
14.4 

14.: 
14.2 
14.1 
14.: 
14. 
14.' 

14. : 
14.8 
14. 
14. 
14. 
14.1 

14. 
14. 
14. 
14. 
14. 
14. 

14. 
14. 
14. 
14. 
14. 
14. 

14. 
14. 
14. 
14. 
14. 
14. 

14. 

___ - 
dog K. 

- 
0047122 

24 
20 
28 
30 
32 

34 
36 
38 
40 
42 
44 

40 
46 
6C 
52 
54 
50 

58 
6( 
0: 
64 
0f a 
7( 
7: 
7' 
71 
71 
8( 

81 
8' 
81 
81 
91 
9 

9. 
91 

!.004719 
5.004720 

0 
0 

0 
0 
1 
1 
1 
1 

1 

2 
2 
1 

: 

5 

: 
4 

4 

74 

OG 
10 
15 
20 
24 
28 

0 , I t  

34 30 00 
10 
20 
30 
40 
50 

34 31 00 
10 
20 
30 
40 
50 

34 32 00 
10 
20 
30 
40 
50 

34 33 00 
10 
20 
30 
40 
50 

95 II 34 40 a 

___ 
Log I€, 

.9227234 

e940 
6802 
G65R 
Gh13 

6370 
(5226 
GO81 
5937 
5793 
5648 

5505 
5381 
5210 
5072 
4928 
4783 

4 6 3  
4495 
435c 
4206 
4062 
3917 

377: 
3G2E 
3484 
334c 
31% 
305l 

2901 
276: 
261: 
247: 
2321 
218: 

203' 
189! 
174' 
100, 
146 
131. 

117 
102 
088 
073 
059 
044 

030 
015 

1,922001 
1.921986 

972 
957 

943 
92t 
914 

87( 

a% 

7090 

n9E 
ntz 

I_ - 
Difl. 
1". 

14.4 
14.4 
14.4 
14.4 
14.4 
14.5 

14.3 
14.4 
14.5 
14.4 
14.4 
14.5 

14.3 
14.4 
14.5 
14.4 
14.4 
14.5 

14.4 
14.4 
14. E 
14 4 
14.4 
14. E 

14.4 
14.4 
14. ! 
14.4 
14 ! 
14. t 

14. I 
14.1 
14.4 
14.1 
14. ! 
14.1 

14.1 
14.1 
14. I 
14.1 
14. 
14. I 

14. 
14. 
14. 
14. 
14. 
14. 

14. 
14. 
14. 
14. 
14. 
14. 

14. 
14. 
14. 
14 
14. 
14. 

14. 

IO47242 
44 
46 
48 
50 
52 

54 
56 
58 
60 
62 
04 

66 
66 
70 
71 
74 
76 

72 
8( 
8: 
84 
8f 
88 

9( 
9: 
9) 
91 

0047291 
00473rA 

01 
0s 
01 
0 
11 
1: 

1. 
1 
1 
2 
2 
2 

2 
2 
3 
3 
3 
3 

3 
4 
4 
4 
4 
4 

i 

I 

I 

( 

I 

41 



42 

. ~- 

Latitudi 

0 1 ,  

34 40 0 
1 
2 
3 
4 
5 

34 41 01 
11 
21 
31 
41 
51 

34 42 01 
11 
21 
31 
41 
51 

34 43 01 
11 
2( 
3( 
4( 
5( 

34 44 O( 
1( 
2( 
3( 
4( 
5( 

34 45 oc 
1c 
2c 
3c 
4c 
5c 

34 46 00 

20 
30 
40 
50 

31 47 00 
10 
20 
30 
40 
50 

34 48 00 
10 
20 
30 
40 
50 

34 49 00 
10 
20 
30 
40 
50 

85 60 00 

i a  
27 
31 
36 
41 
45 
49 

54 
58 
63 
68 
72 
76 

Log II. 

I 34 56 00 
10 
20 
30 
40 
BO 

34 57 00 
10 
20 
30 
40 
50 

1.921856 
842 
827 
813 
798 
783 

769 
755 
740 
725 
711 
696 

G82 
667 
653 
638 
624 
609, 

595. 
580, 
566: 
551' 
537: 
5221 

50s: 
403' 
4791 
464t 
4301 
4351 

420s 
4064 
391t 
377: 
3621 
348: 

3337 
3192 
301: 
290( 
27.55 
260s 

2464 
231k 
2172 
2027 
1881 
1735 

1590 
1444 
1298 
1153 
1007 
OB31 

0715 
0570 
0424 
0278 

.9210133 

.920@& 

9841 

81 
85 
90 
94 

,21998 
.22003 

U. S. COAST AND GEODETIC SURVEY. 

Table fo r  transformation of coordinates-Continued. 

34 58 00 
10 
20 
30 
40 
50 

-~ ~ 

Diff, 
1". 

07 
11 
16 
21 
25 
29 

14. 
14., 
14. I 
14. 
14., 
14. I 

14.1 
14. ! 
14. 1 
14. ! 
14. 
14. t 

14. : 
14. ! 
14. ! 
14. ! 
14. ! 
14. ( 

14. ! 
14. i 
14. f 
14. E 
14. E 
11.6 

14.4 
14.6 
1.1. 6 
14.5 
14. S 
14.7 

14. S 
14. 5 
14. 6 
14.5 
14.5 
14. 6 

14.5 
14.5 
14.7 
14. 5 
14. 5 
14. 6 

14.5 
14. G 
14. 6 
14. 5 
14. E 
14.3 

14. 5 
14.0 
14. 6 
14.5 
14. 6 
14. 6 

14. 6 
14.5 
14.6 
14. G 
14.5 
14.7 

14. B 

34 59 00 
10 
20 
30 
$0 
50 

___ 

Log K. 

2.004736 
6 
61 
6, 
71 
7 

7 
71 
7: 
81 
8' 
8' 

81 
81 
91 
9: 
92 
9( 

2.0047391 
2.004740( 

0: 
04 
OE 
02 

1( 
1: 
1 4  
1c 
18  
2c 

22 
24 
26 
28 

32 

34 
3G 
38 
40 
42 
44 

46 
48 
50 
52 
54 
56 

58 
GO 
62 
64 
66 
68 

70 
72 
74 
76 
78 
80 

82 

30 

_ _ - _ ~  

2.21765 
(i9 
74 
79 
83 
87 

92 
2.21796 
2.21801 

OG 
10 
14 

64 
69 

9 i  
1.21895 

1.21900 
04 
09 
14 
18 
22 

34 50 01 

4( 
5( 

34 53 o( 
1( 
2( 
3t 
4c 
51 

34 53 oc 
1 C  
2c 
3c 
4c 
6C 

34 54 00 
10 
20 
30 
40 
50 

34 55 00 
10 
20 
30 
40 
50 

34 I1 35 00 w 

Log II. 

1.920984 
9G9, 
954' 
940: 
923 
911 

4141 
3995 
3848 

3701 
3555 
3408 
3282 
3116 
2968 

2822 
2676 
2520 

1cG2 

- __ 
Diff. 
1". 

14. 
14. I 
14. I 
14. I 
14. I 
14.1 

14. 
14., 
14. ' 
14. I 
14. ! 
14. ' 

14. 1 
14. ! 
14. : 
14. 1 
14. t 
14. t 

14. ( 
14. t 
14. i 
14. ( 
14. 
14. i 

14. ( 
14. i 
14. C 
14. E 
14. e 
14.5 

14. E 
14. E 
14.1 
14.8 
14. G 
14.7 

14. G 
14. G 
14.7 
14.6 
14.6 
14.7 

14.7 
14.6 
14.7 
14. G 
14.0 
14.8 

14.6 
14.0 
14.7 
14.7 
14.6 
14.7 

14.6 
14.7 
14.7 
14.7 
14. 6 
14.7 

14.7 

Log K. 

2.0047482 
84 
86 
88 
9c 
91 

94 
9G 

2.004749s 
2.0017501 

03 
05 

07 
09 
11 
13 
15 
17 

19 
21 
23 
25 
27 
29 

31 
33 
35 
37 
39 
41 

43 
45 
47 
49 
51 
53 

55 
57 
59 
61 
63 
65 

67 
69 
71 
73 
75 
77 

79 
81 
83 
85 
87 
89 

91 
93 
95 
97 

.OM7599 

.0047601 

03 

- - 
Log L. 

2.22034 
38 
43 
48 
52 
57 

62 
66 
71 
76 
80 
84 

89 
93 

2.22008 
2.22103 

07 
11 

16 
20 
25 
29 
33 
38 

42 
46 
51 
5G 
GO 
64 

GO 
73 
78 
83 
87 
91 

2.22196 
2.22200 

05 
10 
14 
18 

23 
27 
32 
36 
40 
45 

49 
53 
58 
03 
67 
71 

7G 
81 
86 
91 
95 

!. 22209 

!. 22304 



1,atitudc. 

1.22304 
08 
13 
17 
21 
26 

0 I , I  

35 00 00 
10 
20 
30 
40 
50 

35 10 00 
10 
20 
30 
40 
50 

35 01 on 
10 
20 
30 
40 
50 

84 
88 
93 

1.22398 
1.22402 

OG 

35 02 00 
10 
20 
30 
40 
50 

35 13 00 
10 
20 
30 
40 
50 

35 03 00 
10 
20 

11 
15 
20 
24 
28 
33 

30 
40 
50 

35 14 00 
10 
20 
30 
40 
50 

35 04 00 
10 
20 
30 
40 
50 

45 
49 
54 
59 
63 
67 

35 05 00 
10 
20 

35 19 O( 
1( 
2 
3( 
4( 
6( 

30 
40 
50 

35 OG on 
10 
20 
30 
40 
50 

35 07 00 
10 
2C 
30 
4c 
5C 

35 08 OC 
1c 
2c 
3c 
4( 
5c 

Log IT. 

,920lOF2 
0916 
0768 
m22 
0175 
0328 

0181 
.9200035 
,9190887 

9741 
9594 
9447 

0300 
9153 
ROO6 
8859 
8712 
8565 

841 8 
8271 
8124 
7977 
7830 
7682 

7535 
7389 
7241 
7094 
6947 
6799 

6652 
6506 
6358 
6211 
6064 
5916 

5769 
5622 
5475 
5328 

m33 

48RG 
4739 
4591 
4443 
429f 
414€ 

4001 
3854 
37oi 
355E 
3411 
326: 

311t 
2061 
2521 
267: 
2521 
237; 

273 

5180 

RELATION B E T W E E N  COORDINATES. 

Table f o r  transformation of coordinates-Continued. 
~ __ 
Diff. 
1". 

14.7 
14. 7 
14. 8 
14.6 
14. 7 
14.7 

14.7 
14.6 
14. 8 
14. 6 
14.7 
14.7 

14.7 
14.7 
14.7 
14. 7 
14. 7 
14.7 

14.7 
14.7 
14.7 
14.7 
14.7 
14.8 

14.7 
14.6 
14. F 
14. 7 
14.7 
14. E 

14.5 
14. f 
14. ; 
14. i 
14. i 
14. I 

14.5 
14. i 
14. i 
14. i 
14. I 
14. : 
14. : 
14. ? 
14. I 
14. ! 
14. 
14.1 

14. 
14. ' 
14. I 
14. 
14. 
14. I 

14. ' 
14. ' 
14. ! 
14. ' 
14. ' 
14. ! 

14. ' 

LogK. 

I. 0047603 
05 
07 
09 
11 
13 

15 
17 
19 
21 
23  
25 

27 
29 
31 
33 
35 
37 

39 
41 
43 
46 
41 
49 

51 
53 
5i 
5E 
GC 
6: 

64 
6f 
Gt 
7( 
7: 
74 

7t 
7f 
8( 
8: 
82 
24 

81 
91 
9: 
9' 
91 

2.0047601 

2.00477Ol 
0: 
0. 
M 
01 
I( 

I! 
1. 
11 
1: 
21 
2: 

2. 

;og L. Latitude. 
- ~- jl. , I ,  

30 
34 
39 
44 
48 
52 

57 
61 
66 
71 
75 
79 

35 11 00 
10 
20 
30 
40 
50 

35 12 00 
10 
20 
30 
40 
50 

37 
41 

51 
55 
59 

64 
68 
73 
78 
82 
86 
91 

2.22495 
2.22500 

05 
09 
14 

18 
22 
27 
32 
3B 
40 

40 

35 15 00 
10 
20 
30 
40 
50 

35 18 00 
10 
20 

4c 
5C 

35 17 0C 
1c 
2C 
3c 
4c 
5c 

35 18 01 
1 C  
2( 
3c 
4( 
I jc 

3a 

72 I1 35 20 OI 

Log I<. 

,9192230 
2083 
1934 
1787 
lG39 
1491 

1344 
1196 
1048 
0000 
0753 
0604 

0457 
0309 
0161 

,9190013 
.9189866 

9717 

9569 
9422 
9273 
9125 
8978 
8829 

8681 
8534 
8385 
8237 
8089 
7941 

7793 
7645 
74% 
7348 
7200 
7052 

6904 
6756 
GG07 
6459 
6311 
0162 

6014 
58tif 
5717 
5569 
5421 
5275 

5124 
49R 
482; 
4ti7I 
453( 
4381 

423: 
408: 
3 9 3  
37% 
3631 
349( 

334: 

_ _  __ 
Diff. 
1". 
__ 

14.7 
14.7 
14.9 
14. 7 
14.8 
14.8 

14. 7 
14. 8 
14. 8 
14. 8 
14. 7 
14.9 

14.7 
14. 8 
14.8 
14. 8 
14.7 
14.9 

14. 8 
14. 7 
14.9 
14. 8 
14.7 
14.9 

14.8 
14.7 
14.9 
14. 8 
14.9 

14.8 
14. 8 
14. '2 

14.8 
14. b 

14.8 
14. P 
14. Y 
14.6 
14. E 
14. G 
14. E 
14. E 
14. f 
14. E 
14. E 
14. I 

14. I 
14. E 
14. I 
14. I 
14. S 
14. 

14. t 
14. t 
14. I 
14. 1 
14. I 
14. $ 

14. L 

14. n 

14. 8 

Log E. 

.0047724 
26 
28 
30 
3 2  
34 

36 
38 
40 
42 
44 
46 

48 
50 
52 
54 
56 
58 

GO 
62 
64 
6G 
68 
70 

72 
74 
7G 
79 
81 

85 
87 
89 
91 
93 
95 

97 
3.00477% 
3.0047801 

03 
0: 
0; 

01 
11 
1;. 
IE 
1; 
1I 

21 
2: 
2: 
2; 
21 
31 

3: 
3: 
3: 
31 
4 
4; 

4! 

83 

43 

__ __ 

dog L. 

.22572 
7G 
81 
85 
89 
94 

,22598 
22002 

07 
12 
16 
20 

25 
29 
34 
39 
43 
47 

52 
5G 
61 
65 
69 
74 

78 
82 
87 
92 

!. 22696 
3.22700 

05 
09 
14 
19 

* 24 
28 

33 
37 
42 
46 
50 
55 

59 
63 
08 
73 
77 
81 

80 
90 

2.22705 
2.22800 

04 
08 

13 
17 
22 
26 

35 

39 

30 



44 

- 
Latitude. 

0 , ,I 

35 20 00 
10 
20 
30 
40 
50 

35 21 00 
10 
20 
30 
40 
50 

35 22 00 
10 
20 
30 
40 
50 

35 23 00 
10 
20 
30 
40 
50 

35 24 00 
10 
20 
30 
40 
50 

35 25 00 
10 
20 
30 

* 40 
50 

35 26 00 
10 
20 
30 
40 
50 

35 27 00 
10 
20 
30 
40 
50 

35 28 00 
10 
20 
30 
40 
50 

35 29 00 
10 
20 
30 
40 
50 

35 30 00 

66 
70 
75 
79 
83 
88 

92 
2.22896 
1.22901 

06 
10 
14 

19 
23 
28 
33 
37 
42 

Log H. 

35 31 00 
10 
20 
30 
43 
50 

35 32 00 
10 
20 
30 
40 
50 

35 33 00 
10 
20 
30 
40 
50 

1.9183342 
3193 
3044 
2896 

2598 

2450 
2302 
2152 
2004 
18-55 
1706 

1557 
1409 
1260 
1111 
0963 
0813 

oG65 
0516 
0366 
0218 

1.9180069 
1.9179920 

9771 
9622 
9473 
9324 
9175 
9026 

8877 
8728 
a578 
8430 
8281 
8131 

7982 
7834 
7684 
7.535 
7386 
7236 

7087 
6938 
6788 
6639 
6490 
6340 

6191 
6042 
5892 
5743 
5594 
5444 

5295 
5146 
4996 
4847 
4698 
4548 

4388 

2748 

47 
51 
56 
GO 
64 
69 

U. S. COAST A N D  GEODETIC SURVEY. 

Table f o r  transformation of coordinates-Continued. 

35 34 '00 
10 
20 
30 
40 
50 

___ - 
Diff. 
1". 

73 
77 
82 
87 
91 

3.22905 

2.23000 
04 
09 
13 
17 
22 

28 
30 
35 
40 
44 
48 

53 
57 
62 
66 
70 
75 

79 
83 
88 
93 

!. 23097 
!. 23101 

14.8 
14.9 
14.9 
14.8 
14. 8 
15.0 

14.8 
14.8 
15.0 
14.8 
14. 9 
14.9 

14.9 
14.8 
14.9 
14.9 
14. 8 
15.0 

14.8 
14. 9 
15.0 

14.9 
14.9 

14. 9 
14. 9 
14. 9 
14. 9 
14. 9 
14.9 

14.9 
14.9 
15. 0 
14. 8 
14. 9 
15.0 

14.9 
14. 8 
15.0 
14. 9 
14. 9 
15.0 

14.9 
14. 9 
15. 0 
14. 9 
14.9 
15. 0 

14.9 
14. 9 
15. 0 
14. 9 
14.9 
15.0 

14. 9 
14. 9 
15.0 
14.9 
14. 9 
15.0 

14.9 

14. n 

35 35 00 
10 
20 
30 
40 

, 50 
35 36 00 

10 
20 
30 
40 
50 

35 37 00 
10 
20 
30 
40 
50 

35 38 00 
10 
20 
30 
40 
50 

35 39 00 
10 
20 
30 
40 
50 

Log x. 

3.0047845 
47 
49 
51 
53 
55 

57 
59 
61 
64 
66 
68 

70 
72 
74 
76 
78 
80 

82 
84 
86 
88 
00 
92 

94 
DF, ?. 0047898 

1.0047900 
02 
04 

06 
08 
10 
12 
14 
16 

18 
20 
22 
24 
26 
28 

30 
32 
3 4  
36 
38 
40 

42 
44 
46 
49 
51 
53 

55 
57 
59 
61 
63 
65 

67 

Log L. 11 Latitude. 
- 
1.22839 

61 

0 , ,, 
35 30 00 

10 
20 
30 
40 
50 

06 11 35 40 00 

Log H .  

1.9174398 
4249 
4099 

380c 
3650 

3501 
3352 
3201 
3052 
2903 
2752 

2603 
2454 
2303 
2154 
2004 
1854 

1705 
1555 
1406 
1256 
1106 
0956 

0806 
0657 
0.506 
0357 
0207 

1.9170056 

1.9169907 
9756 
9607 
9457 
9307 
9156 

9007 
8857 
87oG 
8556 
8407 
8256 

8106 
7956 
7805 
7655 
7505 
7355 

7205 
7055 
6904 
6754 
6604 
6453 

6303 
6153 
6002 
5852 
5702 
5551 

5400 

3950 

__ - 
DS. 
1". 

14.9 
1.5. C 

14. 9 
15. C 
15. C 

14. 9 
14.9 
15. 1 
14. Q 
14. 9 
15. 1 

14.9 
14. 9 
15. 1 
14. g 
15.0 
15.0 

14.9 
15.0 
14. 9 
15.0 
15.0 
15.0 

15.0 
14. 9 
15. 1 
14.9 
15.0 
15. 1 

14.9 
15. 1 
14.9 
15. 0 
15.0 
15. 1 

14.9 
15.0 
15. 1 
15.0 
14.9 
15.1 

15.0 
15.0 
15. 1 
15. 0 
15.0 
15.0 

15. 0 
15.0 
15. 1 
15. 0 
15. 0 
15.1 

15. 0 
15.0 
15. 1 
15. 0 
15. 0 
15. 1 

15.1 

15. a 

Log h-. 

1. 0047967 
69 
71 
73 
75 
77 

79 
81 
83 
85 
87 
89 

91 
93 
95 
97 

!. 0047999 
!. 0048001 

03 
05 
07 
09 
11 
13 

15 
17 
19 
21 
23 
25 

27 
29 
31 
34 
36 
38 

40 
42 
44 
46 
48 
50 

52 
54 
56 
58 
60 
62 

64 
66 
68 
70 
72 
74 

76 
78 
80 
82 
84 
86 

88 

- - 
Log L. 
- 
2.23106 

10 
15 
20 
24 
28 

33 
37 
42 
46 
50 
55 

59 
64 
69 
74 
78 
8a 

87 
91 

3.23196 
3. w m  

04 
08 

13 
17 
22 
27 
31 
35 

40 
44 
40 
E3 
57 
62 

e5 
70 
75 
80 
84 
88 

93 
!. 23297 
!. 23302 

06 
10 
15 

19 
23 
28 
53 
37 
41 

46 
50 
65 
59 
63 
68 

72 



Latitude. 

l.23372 
76 
81 
86 
91 

?. 23395 

0 , ,, 
35 40 00 

10 
20 
30 
40 
50 

35 41 00 
10 
20 
30 
40 
50 

35 42 M) 
10 
20 
30 
40 
SI 

35 43 00 
10 
20 
30 
40 
50 

35 50 00 
1:) 
20 
30 
40 
50 

35 44 00 

20 
30 
40 
50 

i n  

l.234M) 
04 
OD 

17 
13 

22 

35 45 00 
10 rn 
30 
40 
50 

35 $1 00 
10 
20 
3n 
40 
50 

’ 35 46 00 
10 
20 
30 
40 
50 

26 

35 
40 
44 
48 

30 

35 47 00 
10 
20 
30 
40 
50 

35 48 00 
10 
20 
30 
.io 
50 

35 52 00 

20 
30 
40 
50 

in 

35 49 go 
10 
20 
30 
40 
50 

35 50 00 

53 
57 
62 
66 
70 
75 

RELATION BETWEEN COORDINATES. 

Table for transfornation of coordinates-Continued. 

35 53 00 
10 
20 
30 
40 
50 

Log H .  

.916.5400 
5250 
5099 
4949 
4799 
4618 

4498 
4347 
4196 
40 16 
3896 
3744 

3591 
34i4 
3292 
3142 
2992 
2840 

2690 
2.90 
2388 
2238 
2087 
1936 

1785 
1635 
14% 
1333 
1192 
1031 

OS80 
0730 
0578 
0427 

.9160135 

.9159974 
9S24 
9672 
9521 
9371 
9219 

9068 
8917 
8766 
8615 
8164 
8313 

RlFl 
EO10 
7.559 
770s 
7557 

7254 
7103 
6952 
6801 
61\49 
6498 

6347 

0277 

7105 

79 
s 
88 
93 

l .  23497 
1.23501 

Diff. 
1”. - 
15.1 
1.5. 0 
15. 1 

15. 0 
15.1 

15. 0 
15. I 
15. 1 
15.0 
15.0 
15.2 

15.0 
15.0 
15.2 
15.0 
15.0 
15.2 

15. 0 
15. 0 
15. 2 
15.0 
15.1 
15.1 

15. 1 
15. 0 
15. 2 
15.0 
15.1 
15.1 

15. 1 
15.0 
15.2 
15. 1 
15.0 
1s. 2 

15.1 

15.2 
1.5. 1 
15.1 
15.2 

Vi. 1 
15.1 
15.1 
15. 1 
15. 1 
15.2 

15. Z 
15.1 
15. 1 
15. 1 
15. 1 
15.2 

15. 1 
1.5. 1 
15. 1 
15. 1 
15.2 
15.1 

15.1 

1:. n 

15. n 

35 54 00 
10 
20 
30 
40 
50 

Log K. 

?* 0()41u)S8 
90 
82 
95 
97 

t. M)48099 

t. 0048101 
03 
05 
07 
09 
11 

13 
15 
17 
19 
21 
23 

26 
27 
29 
31 
33 
35 

37 
39 
41 
43 
45 
47 

49 
51 
53 
56 
55 
60 

62 
64 
66 
68 
70 
72 

74 
76 
78 
80 
s2 
84 

R8 
88 

92 
94 
06 

2.0048198 

02 
01 
00 
08 

10 

on 

E. oo482no 

06 
10 
15 
19 
23 
28 

32 
36 
41 
46 
50 
51 

59 
63 
BE 
72 
76 
81 

Log L. Latitude. 

-- I:. , f I  

35 55 00 
10 
20 
30 
40 
50 

35 56 00 
10 
20 
30 
40 
50 

35 57 00 
10 
20 
30 
40 
60 

1.23599 
1.23~04 

n8 

13 
17 
22 
26 
30 
35 

30 
40 
50 

33 59 00 
10 
20 
30 
40 
50 

39 11 36 00 00 

-__ 

Log H .  

1. e156347 
6196 
6044 
5893 
5712 
5590 

5438 
62137 
5135 
49<9 
4833 
4681 

4529 
43iO 
4227 
40i5 
3923 
3771 

3620 
34668 
3316 
3165 
3013 
2.931 

2709 
255s 
2406 
2254 
2103 
19.50 

1799 
1647 
1495 
1343 
1192 
1039 

0887 

05% 
0131 
0280 

1.9150127 

1.9149975 
9824 
9671 
9,513 
9368 
9215 

9063 
s911 
13755 
8607 
.%55 
SO2 

8150 
7898 
7&15 
7693 
754 1 
7358 

7236 

0736 

__ - 
Diff. 
1”. 

15. 1 
1.5.1 
15.2 
15.1 
15.1 
15.2 

15.2 
15.1 
15.2 
15.1 
15.1 
15.2 

15.2 
15.0 
15.2 
15.2 
15.2 
15.2 

1s. 1 
15.2 
15.2 
18.1 
15. 2 
15.2 

16.2 
15.1 
15.2 
15.2 
15. 1 
15.3 

15.1 
15.2 
15.2 
15.2 
15.1 
15.3 

15. 2 
15.1 
15.3 
15.2 
15.1 
15.3 

15.2 
15. 1 
15.3 
15.2 
15.1 
15.3 

15.2 
15.2 
15.3 
15.1 
15,2 
15.3 

15.2 
15.2 
15.3 
15.2 
15.2 
18.3 

15.2 

Log K. 

1. m.u1210 
12 
11 
16 
1s 
20 

22 
24 
26 
29 
31 
33 

35 
37 
39 
41 
43 
45 

47 
49 
51 
53 
55 
57 

59 
61 
63 
65 
67 
69 

71 
73 
75 
78 
80 
82 

86 
ps 
90 
92 
94 

06 
2.0048298 
2.M)4X300 

02 
04 
06 

08 
10 
12 
14 
16 

20 
22 
24 
26 
25 
30 

32 

84 

i n  

45 

- - 
Log L. 

- 
t. 23639 

43 
48 
53 
57 
61 

66 
70 
75 
79 
83 
88 

92 ’ ”76M 
33701 

05 
09 
14 

18 
22 
27 
32 
36 
40 

45 
49 
54 
58 
62 
67 

71 
75 
80 
85 
89 
93 

2.23798 
2.23802 

07 
11 
16 
21 

25 
29 
a i  
39 
43 
47 

52 
56 
61 
65 
69 
74 

78 
82 
87 
91 

2.23895 
2. am0 

03 



46 

Latitudc 

2.23903 
07 
12 
17 
21 
25 

0 I I ,  

36 00 ni 
11 
21 
31 
4( 
5( 

1( 
2( 
31 
41 
5( 

36 n i  o( 

313 02 n( 
" 2( 

1( 

3( 
4( 
5( 

36 03 0( 
I( 
2( 
3( 
4( 
5( 

1( 
2c 
3c 
4c 
5C 

1c 
20 

4c 

36 04 o( 

36 05 nc 

3a 

5a 

36 06 no 
2a 

5n 

2n 

5n 

36 n8 00 
i n  

40 
5n 

36 n9 no 
i n  
20 
30 
40 
fin 

313 i n  00 

10 

30 
40 

36 07 00 
10 

30 
40 

20 
30 

0 I , I  

36 10 O( 
1( 
21 
3( 
4( 
5( 

Log II, 

30 
31 
39 
43 
47 
52 

56 
GO 
65 
70 
74 
78 

1.914723C 
7083 
G931 
(3779 
6627 
6474 

6322 
6170 

5865 
5713 
5560 

5408 
5255 
5102 

4798 
4645 

4492 

4188 
4036 
3882 
3730 

3578 
3125 
3272 
3119 
2967 
2814 

2GG1 
2500 
2355 

2050 
1897 

1714 
1502 
1438 
12% 
1133 
m70 

0827 
0674 

0368 
0215 

.9140o(il 

.913WN 
0736 
WI02 
9149 
9297 
9143 

6017 

4950 

4340 

2703 

0520 

xmn 
8837 
8683 
8531 
S 7 8  
8224 

8071 

36 11 o( 
1( 
2( 
3( 
4( 
5( 

3G 12 O( 
1( 
2c 
3c 
4c 
5C 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transformation of coordinates-Continued. 

36 

45 
40 

50 
5.1 
58 

__ __ 
Diff. 
1". 

36 15 na 
2a 
10 

30 
40 
50 

15. : 
15. : 
15. : 
15. Z 
15.5 
15.: 

15. 2 
15.5 
15. I 
15.' 
15.: 
15.2 

15. 2 
15.2 
15. : 
15. 5 
15.2 
15. 2 

15. '' 
15.5 
15.2 
15.5 
15.4 
15.2 

15.2 
15. 3 
15.3 
15.3 
15.2 
15.3 

15. 3 
15.2 
15. 4 
15.2 
15.3 
15.3 

15. 3 
15.2 
15.4 
15.2 
15.3 
15.4 

1,:. 2 
15.3 
15.4 
15.2 
15. 3 
15.4 

15.2 
15.3 
15.4 
1s. 3 
15. 2 
15.4 

15.3 
15.3 
15.4 
15.2 
15.3 
15.4 

15.3 

63 
67 

76 
72 

8n 
85 

Log K. 

36 16 OU 
10 

30 
2n 

40 
50 

2.00K332 
34 
36 
39 
41 
43 

45 
47 
49 
51 
53 
55 

n7 
59 
61 
63 
65 
67 

69 
71 
73 
75 
77 
79 

81 
83 
85 
88 

92 

94 
9G 

9n 

i. on4mx 
t. 0 ~ 8 4 n 0  

0.1 

n8 
i n  

02 

n6 

12 
14 
16 

18 
20 
22 
21 
26 
28 

30 
32 
34 
37 
39 
41 

43 
45 
47 
49 
51 
53 

55 

89 1 
93 

3.24098 
i. 24102 

11 

19 
21 
24 
32 

06 

15 

37 

Log L. / /  Latitude. 

~~ 

36 17 00 
i n  
2n 
30 

50 

i n  
2n 
30 
40 

40 

36 18 00 

50 

42 

51 
55 

46 

59 
G i  

~8 

36 19 04 

20 
30 

i n  

40 
50 

38 2n no 

83 
87 
92 

2.23998 

05 
2 .240~)  

36 13 OC 
1 C  
2C 
3c 
4c 
5c 

36 14 0C 
IC 
20 
30 
40 
5c 

Log H. 

1. 9138071 
7918 
7764 
7611 
7458 
7304 

7151 
6098 
G844 
GG91 
6538 
6384 

0231 
6078 
5924 

5617 
5463 

5770 

5310 

5002 
5157 

4x49 
469G 
4512 

43% 
4235 

3927 
3774 

3466 
3313 
31F0 
3006 
2852 
2698 

2545 
2391 
2237 
2083 
1030 
1775 

1622 
1408 
1314 
1160 
l00fi 

0698 
0544 

0236 
.9130082 
.0129927 

9774 

9465 
0311 
0158 
0003 

8849 

40x1 

31x0 

0852 

0390 

Mjzn 

- 
~ 

Diff. 
1". 
- 

15. 3 
15.3 
15.4 
15.3 
15.3 
15.4 

15.3 
15.3 
15.4 
15.3 
15.3 
15.4 

15.3 
15. 3 
15.4 
15.4 
15.3 
15.4 

15.3 
15.3 
15.5 
15.3 
15.3 
15.4 

15.4 
15.3 
15.4 
15.3 
15.3 
15.4 

15.4 
15.3 
15.3 
15.4 
15.4 
15.4 

15.3 
15.4 
15.4 
15.4 
15.3 
15.5 

15.3 
15.4 
15.4 
15.4 
15.4 
15.4 

15.4 
15.4 
15.4 
15.4 
15.4 
15. 5 

15.3 
15.4 
15.5 
15.4 
15.3 
15.5 

1.5.4 

~- 

Log K. 

2.001845E 
57 
50 
61 
63 
GE 

67 
60 
71 
73 
75 
77 

79 
81 
83 
86 
88 

92 
94 
96 

2.0048498 

02 

04 
(xi 
08 

12 
14 

16 
18 

22 
24 
26 

28 

32 
35 
37 
39 

41 
43 
45 
47 
49 
51 

53 
55 
67 
59 
61 
63 

65 
67 
69 
71 
73 
75 

77 

9n 

2. wson 

i n  

2n 

3n 

- - 
Log L. 

2.211fi8 
72 
77 
82 
86 
0n 

2. zxn1 
ox 

05 
2.21199 

12 
17 

21 
25 

34 
38 
43 

48 
52 
57 
82 
GG 

75 
79 
84 
88 
92 

2.24297 

2.21302 
06 
11 
15 
19 
24 

28 
32 
37 
42 
4B 

30 

70 

50 

55 
59 
G I  
88 
72 
77 

81 
x5 
90 
94 

1.24308 
2.24403 

07 
11 
IC, 
21 
25 
20 

34 



Latitude. 

.24434 
38 
43 
47 
51 
56 

60 
65 
70 
74 
78 
83 

87 
91 

I. 2449G 
!. 24500 

04 
09 

13 
17 
22 
27 
31 
35 

0 , ,I 

36 20 00 36 30 00 
10 
20 
30 
40 
50 

36 31 00 
10 
20 
30 
40 
50 

36 32 00 
10 
20 
30 
40 
50 

36 33 00 
10 
20 
30 
40 
BO 

40 
50 

40 
44 
49 
53 
57 
82 

36 21 00 
10 
20 
30 
40 
50 

36 22 00 
10 
20 
30 
40 
50 

30 34 00 
10 
20 
30 
40 
50 

36 23 00 
10 
20 
30 
40 
50 

36 24 00 
10 
20 
30 
40 
50 

66 
70 
75 
79 
83 
88 

92 
2.24596 
2.2d301 

OG 
10 
14 

36 25 00 
10 
20 
30 
40 
50 

36 26 00 
10 
20 
30 
40 
50 

36 35 00 
10 
20 
30 
40 
50 

36 30 00 
10 
20 
30 
40 
60 

36 27 00 
10 
20 
30 
40 
50 

19 

28 
32 
36 
41 

23 

36 28 00 
10 
20 

40 
50 

36 29 0C 
1c 
2c 
3c 
4c 
50 

30 

36 37 00 

20 
3c 
40 
50 

i o  

36 30 M. 

45 
49 
54 
58 
62 
07 

71 
75 
80 
115 
89 
94 

98 

Log II. 

36 38 0C 
1 C  
2c 
3C 
4c 
5c 

36 39 O( 
I( 
2( 
3( 
4( 
5( 

36 40 M. 

RELATION BETWEEN COORDINATES. 

Tabla f o r  transformation of coordinates-Continued 

.9128849 
8695 
8540 
8386 
8232 
8077 

7923 
77G9 
7615 
7461 
7307 
7151 

6997 
6843 
6688 
6534 
6380 
6225 

6071 
5917 
5762 
5607 
5453 
5298 

5144 
4990 
4835 
4G80 
4526 
4370 

4216 
40G2 
3907 
3753 
3598 
3443 

3289 
3134 
2979 
2825 
2670 
2515 

2300 
2206 
2050 
1895 
1741 
1585 

1431 
1276 
112c 
09G0 
0811 
m55 

0501 
034C 
019c 

1.9120030 
1.9119881 

Q725 

957c 

__ ~ 

Xff. 
1". 

15. 4 
15. 4 
15. 5 
15. 4 
15. 4 
15. 5 

15.4 
15. 4 
15. 4 
15. 4 
15. 4 
15. 6 

15.4 
15. 4 
15. 5 
15. 4 
15.4 
15.5 

15.4 
15. 4 
15. 5 
15. 5 
15. 4 
15. 5 

15.4 
15. 4 
15.5 
15.5 
15.4 
15.4 

15.4 
15. 4 
15. 5 
15. 4 
15. 4 
15.5 

!E: : 
15. I 
15. 4 
15. i 
15. t 

15. i 
15.4 
15. ( 
15. t 
15.1 
15. f 

15.4 
15. t 
15. t 
15.2 
15. t 
15. f 

15. i 
15. ! 
15. ( 
15. 
15. ! 
15. ( 

15. ! 

Log I! .  

.GO48577 
79 
81 
84 
86 
88 

90 
92 
94 
96 

.0048598 

.0048GOO 

02 
04 m 
08 
10 
12 

14 
16 
18 
21 
23 
25 

27 
29 
31 
33 
35 
37 

3s 
41 
43 
4: 
45 
4s 

51 
5: 
6I 
5; 
B! 
61 

0: 
6: 
6; 
7( 
7: 
7 L  

7( 
71 
8( 
8: 
8' 
8l 

81 
Q( 
9: 
91 
9( 

2.0048691 

2.00487CH 

.og L.  11 Latitudo. 

( 1  0 , , I  

Log II. 

9119570 
9415 
9260 
9105 
8950 
8794 

8G39 
8184 
8328 
8173 
8018 
7862 

7707 
7552 
73Y6 
7241 
7086 
6930 

6775 
6620 
0464 
6309 
G154 
5998 

5842 
5087 
5531 
5370 
5221 
5m4 

4909 
4754 
4598 
4442 
4287 
4131 

3975 
3820 
3664 
35011 
3353 
3191 

3042 
2X8C 
2731 
2574 
241c 
2262 

2101 
1951 
1794 
1F9I 
1482 
132; 

1171 
101: 
085! 
070: 
054; 
039( 

023: 

__ __ 
Diff. 
1". 

15.5 
15.5 
15. 5 
15.5 
15.5 
15. 6 

15.5 
15.5 
15. G 
15. 5 
15. 5 
15. G 

15. 5 
15. 5 
15.8 
15. 5 
15. 5 
15.6 

15. 5 
15.5 
15. G 
15. 5 
15. 5 
15. 6 

15. 6 
15. 5 
15. 6 
15.5 
15.5 
15. 7 

15. 5 
15. 5 
15. 0 
15. 6 
15. 5 
15. 0 

15. G 
15. f 
15. 0 
15. E 
15. c 
15. f 

15. t 
15. C 
15. c 
15. C 
15. i 
15. i 

15. : 
15. f 
15. i 
15. t 
15. ( 
15. € 

15. € 
15. t 
15. f 
15. t 
15. 
15. t 

15. t 

Log K. 

,0048700 
02 
04 
07 m 
11 

13 
15 
17 
19 
21 
23 

25 
27 
29 
31 
33 
35 

37 
39 
41 
44 
46 
48 

50 
52 
51 
50 
58 
GO 

62 
64 
66 
GP 
71 
72 

74 
7c 
7& 
8( 
8; 
84 

8( 
88 
OL 
9: 
D! 
9; 

2.004879! 
1.0048801 

0: 
0: 
0; 
o! 

11 
1: 
l! 
1: 
1 I  
2! 

2: 

47 

__ __ 

fog L. 

,24898 
.24702 

07 
12 
16 
20 

25 
29 
34 
38 
42 
47 

51 
55 
60 
64 
GX 
73 

77 
81 
80 
90 
94 

!. 24799 

!. 24803 
07 
12 
17 
21 
25 

30 
34 
39 
43 
47 
52 

50 
00 
G5 
G9 
73 
78 

82 
86 
91 

2.24890 
2.24000 

05 

09 
13 
18 
23 
27 
31 

36 
40 
45 
49 
53 
68 

62 



48 

Latitude 

0 I I ,  

36 40 CU 
1c 
2C 

40 
50 

36 41 W 
10 
20 
30 
40 
50 

36 42 00 
10 
20 
30 
40 
50 

36 43 00 
10 

' 20 
30 
40 
50 

36 44 00 
10 
20 
30 
40 
50 

36 45 00 
10 
20 
30 
40 
50 

36 46 00 
10 
20 
30 
40 
50 

30 47 00 
10 
20 
30 

' 40 
50 

36 48 00 
10 
20 
30 
40 
50 

36 49 00 
10 
20 
30 
40 
50 

3 6 w 0 0  

3a 

Log II. 

1.911023! 
1.911007t 
1.910992: 

97M 
9011 
9454 

929f 
9141 
8981 
8821 
8673 
8517 

8361 
8205 
8046 
7891 
7736 
7579 

7423 
72G7 
7110 
6953 
6797 
6640 

6484 
6328 
6171 
6015 
5859 
5701 

5545 
5389 
5233 
5076 
4919 
4763 

4606 
4450 
4293 
4136 
3980 
3823 

3860 
3510 
3352 
3196 
3039 
2082 

2725 
i589 
2411 
2255 
2098 
1941 

1784 
1627 
1470 
1313 
1157 
0999 

0842 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transformation of  coordinates-Continued. 
__ - 
Dlff. 
1". 

15., 
15. I 
15. : 
15. 
15. I 

15. ' 

15. I 
15. ! 
15. 
15. I 
15. I 
15. I 

15. t 
15. I 
15. 
15. f 
15. ( 
15. ? 

15. ( 
15. t 
15. 
15. ? 
15. t 
15. i 

15. ( 

15. 1 
15. C 
16. ( 
15. f 

15. C 
15. E 
15. E 
15. 5 
15. 7 
15.8 

15.7 
15.0 
15.7 
15.7 
15. l? 
15.7 

15.7 
15.6 
15. 8 
15.6 
15. 7 
15.7 

15.7 
15. 6 

15.6 
15. 7 
15.7 

15.7 
15. 7 
15. 7 
15. 7 
15.6 
15.8 

15.7 

15. $ 

15. a 

Log E. 

2.0048823 
25 
27 

32 
34 

36 
38 
40 
42 
44 
46 

48 
50 
52 
54 
50 
58 

GO 
62 
64 
67 
69 
71 

73 
75 
77 
79 
81 
83 

85 
87 
89 
91 
93 
95 

97 
2.0048899 
2.0048901 

04 
06 
08 

10 
12 
14 
16 
18 
20 

22 
24 
26 
28 
30 
32 

34 
36 
38 
41 
43 
45 

47 

30 

~ __ 

Log L. 
- 
2.24962 

66 
71 
75 
79 
84 

88 
92 

2.24997 
2.25001 

05 
10 

14 
18 
23 
27 
31 
36 

40 
44 
49 
51 
58 
62 

67 
71 
76 
80 
84 
89 

93 
2.25097 
2.25102 

06 
11 
16 

20 
24 
29 
53 
37 
42 

40 
50 
55 
59 
63 
68 

72 
70 
81 
85 
89 
94 

1.25198 

07 
12 
16 
20 

25 

2. 2 m 2  

Latitude. 

0 I ,, 
36 50 00 

10 
20 
30 
40 
50 

36 51 00 
10 
20 
30 
40 
50 

36 52 00 
10 
20 
30 
40 
50 

36 E3 00 
10 
20 
30 
40 
50 

36 64 00 
10 
20 
30 
40 
50 

36 55 00 
10 
20 
30 
40 
50 

16 56 00 
10 
20 
30 
40 
50 

36 67 00 
10 
20 
30 
40 
50 

16 58 00 
l(k 
20 
30 
40 
60 

I6 59 00 
10 
20 
30 
40 
XI 

I7 00 00 

~- 

Log 11. 

1.9100841 
0686 
0528 
0371 
0214 

1.91m56 

1.9099Qw 
9743 
9585 

9271 
9113 

8957 
8800 
8612 
8485 

8170 

8013 
7858 
7698 
7541 
7384 
7226 

7069 
0912 
6754 
6597 
6439 
6282 

6125 
5968 
5809 
5652 
5495 
5337 

5179 
5022 
4864 
4707 
4548 
4391 

4233 
4076 
3918 
3760 
3003 
3444 

3287 
3129 
2971 
2813 
2050 
2497 

2340 
2182 
2024 
1866 
1708 
1550 

1392 

9428 

8e28 

~ - 
Diff. 
1". 

__ 

15. 7 
15.7 
15.7 
15.7 
15.7 
15. E 

15.6 
15.7 
15.6 
15. 7 
15.7 
15.8 

15.6 
15.7 
15.8 
15. 7 
15.7 
15.8 

15.7 
15.7 
15. 8 
15. 7 
15.7 
15.8 

15.7 
15.7 
15.8 
15.7 

15.7 

15.7 
15.7 
15.9 
15. 7 
15.7 
15.8 

15.8 
15. 7 
15.8 
15.7 
15.9 
15.7 

15.8 
15. 7 
15. E 
15.8 
15. 7 
15.9 

15.7 
15. x 
15.8 
15.8 
15. 7 
15.9 

15.7 

15. 8 
15. 8 
1.5. 8 

16.8 

15. a 

15. n 

15. n 

Log K.  

2.004891: 
4s 
51 
52 
5: 
5i 

51 
61 
68 
61 
6i 
61 

71 
73 
7: 
75 
8C 
82 

84 
86 
85 

92 
94 

96 

2.0049Ow 
02 
04 
06 

08 
10 
12 
15 
17 
19 

21 
23 
25 
27 
29 
31 

33 
35 
37 
39 
41 
43 

45 
47 
49 
52 
54 
56 

58 
GO 
62 
64 
66 
68 

70 

9a 

2. waw 

= 

Log L. 

2.25225 
29 
34 
38 
42 
47 

51 
65 
60 
64 
69 
73 

77 
Xl 
86 
90 
94 

1.26299 

2.25303 
07 
12 
16 
21 
26 

30 
34 
39 
43 
47 
52 

56 
GO 
65 
69 
73 
78 

82 
80 
Y I  
95 

!. 25399 
!.25404 

08 
12 
17 
22 
26 
30 

35 
30 
44 
48 
52 
57 

61 
65 
70 
74 
78 
83 

87 



Latitude. Log L. 

8 , , I  

___.____ 

Latitude. 

-- I .  I I )  

37 (M 00 
10 
20 
30 
40 
50 

!.25487 
91 

!. 25496 
!. 25500 

04 
09 

13 
17 
22 
26 
30 
35 

37 01 00 
10 
20 
30 
40 
50 

37 10 00 
10 
20 
30 
40 
50 

37 11 00 
10 
20 
30 
40 
50 

37 02 00 
10 
20 
30 
40 
50 

40 
44 
49 
63 
57 
02 

66 
70 
75 
79 
83 
88 

92 
1.25596 
1.25601 

06 
10 
14 

19 
23 
28 
32 
36 
41 

45 
49 
54 
58 
62 
67 

71 
75 
80 
84 
88 
93 

2.25697 
2.26701 

06 

14 
19 

27 
27 
32 
36 
40 
46 

10 

37 03 00 
10 
20 
30 
40 
50 

37 12 00 
10 
20 
30 
40 
50 

37 13 00 
10 
20 
30 
40 
50 

37 14 00 
10 
20 
30 
40 
50 

37 15 00 
10 
20 
30 
40 
h0 

37 16 00 
10 
20 
30 
40 
50 

37 17 00 
10 
20 
30 
40 
50 

37 18 00 
10 
20 

40 
50 

37 19 W 
10 
20 
30 
40 
50 

30 

37 04 00 
10 
20 
30 
40 
50 

37 05 00 
10 
20 
30 
40 
50 

37 06 00 
10 
20 
30 
40 
50 

37 07 00 
10 
20 

37 08 00 
10 
20 
30 
40 
50 

37 09 00 
10 
20 

40 
50 

30 

37 io no 

.~ 

Log IT. 

1. go91392 
1234 
1077 
0918 
0780 
0602 

0444 
02% 

1. 9090127 
1.9089970 

9812 
9653 

9495 
9337 
9179 
9021 
8863 
8705 

8547 
8389 
8230 
8072 
7914 
7755 

7597 
7439 
7280 
7121 
6963 
6804 

6646 
6488 
6329 
6171 
6012 
5853 

5695 
5537 
5377 
5219 
5061 
4902 

4743 
4585 
4426 
4261 
4109 
3949 

3791 
3632 
3473 
3315 
3156 
2997 

2838 

2520 
2361 
2203 
2043 

18% 

2680 

RELATION BETWEEN COORDINATES. 

Table for transformation of coordinates-Continued. 
= 
Diff. 
1". 
__ 

15. 8 
15.8 
15. i 
15.9 
15.8 
15.8 

15.8 
15.8 
15.9 
15.7 
15.8 
15.9 

15.8 
15.8 
15.8 
15.8 

15.8 

15.8 
15.8 
15.9 

15. 8 
15.9 

15.8 
15.8 
15.9 
15.9 
15.8 
15.9 

15. 8 
15. E 
15.8 
15.5 
15.9 
15.9 

15.6 
15. E 
16. C 
15. E 
15.6 
15. E 
15.6 
15.6 
15. E 
15. f 
15. E 
16. C 

15. € 
15. I 
15. % 
15. I 
15. f 
15. < 
15. < 
15.8 
16. ( 
15. S 
15. E 
16. ( 

15.8 

15. a 

15. 8 

___ 
Log K. 

!. 0049070 
72 
74 
76 
78 
80 

82 
84 
86 
89 
91 
93 

95 
97 

!. 0049099 
!. 0049101 

03 
05 

07 
09 
11 
14 
16 
18 

20 
22 
24 
26 
28 
3c 

31 
34 
36 
3E 
4c 
41 

44 
4f 
4E 
51 
52 
5: 

5 i  
5< 
61 
6: 
6E 
6i 

61 
71 

; 
7i 
7( 

81 
K 
8! 
81 
9( 
9: 

9z SO 11 37 20 00 

Log IT. 

1.90818% 
1726 
1567 
1409 
1249 
1090 

0932 
0773 
0613 
0454 
0296 

1.9080136 

1.9079977 
9818 
Q&8 
9499 
9341 
9181 

9022 
8883 
8703 
8544 
8385 
8225 

8006 
7907 
7747 
7588 
7429 
7269 

7110 
6950 
6790 
6631 
6472 
6312 

6153 
5993 
5833 
5674 
6515 
5354 

5195 
5030 
4876 
4716 
4557 
4396 

4237 
4078 
3918 
3759 
3598 
3439 

3278 
3120 
2959 
28oa 
2640 
2480 

9320 

- - 
DiE. 
1". 

___ 

15. 8 
15. 9 
15. 9 
15.8 
16.0 
15.9 

15. 8 
15.9 
16.0 
15.9 
15.8 
16.0 

15.9 
16.9 
16.0 
15.9 
15.8 
16.0 

15.9 
15.9 
16.0 
16.9 
15. 9 
16.0 

15.9 
15.9 
16.0 
16.9 
15.9 
16.0 

15.9 
16.0 
16.0 
15.0 
15.9 
16.0 

15.9 
16.0 
16.0 
15.9 
15.9 
16.1 

15.9 
15.0 
16.0 
16.0 
15.9 
16.1 

15.9 
15.9 
16.0 
15.9 
16.1 
15.9 

16.0 
15.9 
18.1 
15. Q 
16. a 
io. a 
16.0 

Log K. 

2.0049194 
96 

2.0049198 
2.0049200 

02 
04 

06 
08 
10 
13 
15 
17 

18 
21 
23 
25 
27 
29 

31 
33 
35 
37 
39 
41 

43 
45 
47 
50 
62 
64 

58 
58 
60 
62 
64 
66 

68 
70 
72 
75 
77 
79 

81 
83 
85 
87 
8B 
91 

93 
95 
97 

2.0049299 
2.0049301 

03 

05 
07 
09 
19 
14 
l e  

1E 

49 

- __ 

dog L. 

'. 25750 
54 
59 
63 
67 
72 

76 
80 
85 
89 
93 

!. 25798 

'. 25802 
06 
11 
15 
19 
24 

28 
32 
36 
41 
46 
60 

54 
58 
63 
67 
71 
76 

80 
84 
89 
93 

!. 25897 
!. 25902 

06 
10 
15 
19 
23 
28 

32 
36 
41 
45 
49 
54 

59 
63 
68 
72 
76 
81 

85 
8B 
94 

2.25999 
1. zoo03 

07 

12 

1)5886"--38-4 



50 

2.2GO12 
10 
21 
25 
29 
34 

Latitudo 

37 30 O( 
1( 
2( 
3( 
41 
5( 

0 , , I  

38 
42 
41 
51 
55 
60 

64 
68 
73 
77 
81 
8G 

90 
94 

2.26099 
2.2G103 

07 
12 

37 20 00 
10 
20 

37 31 O( 
1( 
2( 
3( 
4( 
5( 

37 32 O( 
1( 
2( 
3( 
4c 
5c 

37 33 oc 
1 C  
2c 
30 
40 
5c 

30 
40 
50 

37 21 00 
10 
20 
30 
40 
50 

16 
20 
25 
29 
33 
38 

37 22 00 
10 
20 
30 
40 
50 

37 34 00 
10 
20 
30 
40 
50 

37 23 00 
10 
20 
30 

4G 
51 
55 
59 
G4 

69 
73 
78 
82 
86 
91 

95 
1.26199 
2.26204 

08 
12 
17 

40 
50 

37 24 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

37 36 00 
10 
20 
30 
40 
50 

37 37, 00 
10 
20 
30 
40 
60 

37 25 00 
10 
20 
30 
40 
50 

21 
25 
30 
34 
38 
43 

47 
51 
56 
GO 
64 
G9 

73 

37 26 00 
10 
20 
30 
40 
50 

37 27 00 
10 
20 
30 
40 
50 

37 38 00 
10 
20 
30 
40 
50 

37 39 00 
10 
20 
30 
40 
50 

37 40 00 

37 28 00 
10 
20 
30 
40 
50 

37 29 00 
10 
20 
30 
40 
50 

37 30 00 

Log II. 

1.907232( 
2161 
2000 
1846 
1681 
152c 

1360 
1201 
1040 

0720 
0560 

0400 
0240 

1.9070079 
1.9069919 

9760 
9599 

9439 
9279 
9118 
8958 
8798 
8G37 

8477 
8317 
8156 
7996 
7836 
7676 

7.515 
7355 
7195 
7035 
6874 
G714 

6553 
6393 
0232 
6072 
5912 
5750 

5590 
5430 
5268 
5108 
4948 
4786 

4626 
4466 
4304 
4144 
3981 
3822 

3G62 
3501 
3340 
3179 
3019 
2857 

2697 

0880 

U. S. COAST AND GEODETIC SURVEY. 

Table j o r  transformation of coordinates-Continued. 
__ - 
Diff. 
1". 

16. I 
15. $ 
1G. I 
16. ( 
15. ! 
16. I 

16. ( 
15. < 
16. I 
16. ( 
16. ( 
16. ( 

16. ( 
16. ( 
16. 1 
16. ( 
15. I 
16. 1 

16. C 
16. c 
E. 1 
1G. C 
18. C 
16.1 

16.0 
IG. 0 
1G. 1 
16. (I 
16. 0 
16. 1 

16. 0 
16. 0 
16.0 
16. 0 
lG.  1 
16.0 

16. 1 
18. 0 
16. 1 
16. 0 
1G. 0 
1G. 2 

16. 0 
16. 0 
16. 2 
16.0 
16.0 
16.2 

18.0 
1G. 0 
16. 2 
16.0 
l G .  0 
16. 2 

1G. 0 
10.1 
16. 1 
16.1 
16.0 
16. 2 

16.0 

Log x. 

2.0049318 
20 
22 
24 
26 
28 

30 
32 
34 
36 
38 
40 

42 
44 
46 
49 
51 
53 

55 
57 
59 
61 
63 
65 

67 
89 
71 
74 
76 
78 

80 
82 
84 
86 
88 
90 

92 
94 
96 

!. 0049399 
!. 0049401 

03 

05 
07 
09 
11 
13 15 

17 
19 
21 
23 
25 
27 

29 
31 
33 
36 
38 
40 

42 

42 11 37 35 00 

Log II. 

1.9052097 
253G 
2374 
2214 
20.53 
1892 

1731 
1570 
1409 
1248 
1087 
0925 

0765 
0tioi 
0442 
0281 

I. 9060120 
I. 9059959 

9798 
9637 
9476 
9315 
9153 
8992 

8831 
8870 
8508 
8347 
8186 
8024 

7863 
7702 
7540 
7379 
7218 
7050 

5926 
5764 
5G02 
5441 
5280 
5117 

4955 
4794 
4632 
4471 
4309 
4147 

3015 

L __ 
Diff. 
1". 

16.0 
1G. 1 
16.2 
lG. 0 
16. 1 
16. 1 

10.1 
16.1 
16. 1 
16. 1 
10. 1 
IG. 2 

16.0 
16. 1 
16.2 
16. 1 
16. 1 
16.1 

16. 1 
10.1 
1G. 1 
16.1 
16.2 
16.1 

16. 1 
16. 1 
18.2 
16. 1 
16.1 
10. 2 

16.1 
16. 1 
1G. 2 
16. 1 
16. 1 
l G .  2 

16.1 
16. 1 
16.3 
16. 1 
16. 1 
16. 2 

16.1 
16. 2 
16. 2 
16. 1 
16. 1 
16. 3 

16. 2 
16. 1 
16.2 
16. 1 
16.2 
lG.  2 

16. 1 
16. 2 
16.2 
16. 2 
16. 1 
16.3 

16.1 

Log IC. 

2.0049442 
44 
46 
48 
50 
52 

54 
56 
58 
61 
63 
65 

67 
69 
71 
73 
75 
77 

79 
81 
83 
85 
87 
89 

91 
93 
95 

2.0019498 
2.0019500 

02 

04 
06 
08 
10 
12 
14 

16 
18 
20 
23 
25 
27 

29 
31 
33 
35 
37 
39 

41 
43 
45 
48 
50 
62 

54 
56 
58 
GO 
62 
64 

6'4 

2.26273 
77 
82 
86 
90 
95 

2.26299 
2.26303 

08 
12 
16 
21 

25 
29 
34 
38 
42 
47 

51 
55 
GO 
64 
68 
73 

77 
82 
86 
91 
95 

2.26399 

2.26403 
07 
12 
16 
20 
25 

29 
33 
38 
42 
46 
51 

55 
59 
64 
68 
72 
77 

81 
85 
90 
94 

2.26498 
2.26503 

07 
11 
16 
20 

29 

33 

a4 



'Latitude. 

:.26533 
37 
42 
46 
50 
55 

0 t 0 

37 40 00 
10 
20 
30 
40 
50 

37 41 00 
10 
20 
30 
40 
50 

0 , ,I 

37 50 00 
10 
20 
30 
40 
50 

37 42 00 

w 
30 
40 
50 

i n  

59 
63 
68 
72 
76 
81 

37 43 00 
10 
20 
30 
40 
50 

37 51 00 
10 
20 
30 
40 
50 

37 44 00 
10 
20 
30 
40 
50 

37 45 M, 
10 
20 
30 
40 
50 

37 46 00 
10 
20 
30 
40 
50 

37 47 00 
10 
20 
30 
40 
50 

37 48 00 
10 
20 
30 
40 
50 

38 
42 
47 
51 
55 
GO 

64 
68 
73 
77 
81 
86 

37 49 00 
10 
20 
30 
40 
50 

37 50 00 

37 54 00 
10 
20 
30 
40 
60 

37 55 00 
10 
20 
30 
40 
50 

~ 

'Log €I. 

90 
94 

1.26699 
3.26703 

07 
12 

16 
20 
25 
29 
33 
38 

46 
51 

59 
64 

'68 
72 
77 
81 
85 
90 

42 

55 

RELATION BETWEEN COORDINATES. 

Table for transformation of coordinates-Continued. 

37 56 00 

20 
30 
40 
50 

37 57 00 
10 
20 
30 
40 
50 

10 
20 

40 
50 

37 59 00 
10 
20 
30 
40 
50 

I 10 

37 5s 00 

30 

I. 9053015 
2853 
2691 

2367 
2206 

2044 
1882 
1720 
155R 
1396 
1234 

2530 

1072 
0910 

0586 
0747 

0424 
0261 

1.9050099 
[. 9049937 

9775 
9613 
9451 
9288 

9126 
8964 
8x01 
8039 
8477 
8314 

8152 
7990 
71127 
7665 
7503 
7340 

7178 
7016 
6853 
6691 
6528 
6366 

6204 
6041 
5878 
6716 
5554 
5360 

5228 
5066 
4902 
4740 

4414 

4252 
4089 
392G 
3703 
XI01 
3437 

3275 

4578 

__ __ 
DIE 
1". 

16.1 
IG. 2 
16. 2 
16. 1 
16. 3 
lG.  1 

16. 2 
16. 2 
16. 2 
16. 2 
16. 2 
16. 2 

IF. 2 
16. 2 
16. 3 
16. 1 
16. 2 
1F. 3 

16. 2 
16. 2 
16. 2 
16.2 
16. 2 
16. 3 

16. 2 
16. 2 
16. 3 
16. 2 
16.2 
16.3 

16.2 
1G. 2 
16. 3 
16. 2 
16. 2 
16.3 

16.2 
16.2 
16.3 
16.2 
16. 3 
16.2 

16.2 
16.3 
16.3 
16.2 
16.2 
16.4 

16.2 
16.2 
16. 4 
16.2 
16.2 
16.4 

1G. 2 
16. : 
IG. t 
16. f 
16. 1 

16. 4 

16.2 

___ 

Log K.  

.0049566 
68 
70 
72 
74 
76 

78 
80 
82 
a5 
87 
89 

91 
93 
95 
97 

I. 0049599 
I. 0049601 

03 
05 
07 
10 
12 
14 

16 

20 
22 
24 
26 

28 
30 
32 
35 
37 
39 

41 
43 
45 
47 
4s 
51 

53 
5E 
5i 
Gc 
62 
64 

6C 
68 
7( 
72 
74 
7( 
71 
8( 
8: 
8: 
8; 
85 

01 

i a  

,og L. 11 Latitude. 

t. 26599 30 
!.26603 I/ 40 

08 50 

25 30 
29 40 

60 34 II 

94 11 38 00 00 

Log I€, 

.go43276 
3112 
2949 
2786 
2624 
2460 

2298 
2135 
1971 
1809 
1646 
1482 

1320 
1157 
0994 
0831 
0GG8 
0503 

0342 
0179 

.0039852 
9690 
9526 

9363 
9200 
9030 
8873 
8710 
8546 

83% 
8220 
m5G 
7893 
7730 
75GG 

7403 
7240 
7075 
6912 
6740 
6585 

6422 
6250 
6094 
5931 
5768 
5604 

5440 
5277 
5113 
4949 

4622 

445t 
4291 
4131 
396b 
3803 
3641 

347( 

.on40015 

47nti 

__ 
~ 

Diff. 
1". 

1 G .  2 
16. 3 
16.3 
16. 3 
16. 2 
16. 4 

16. 2 
16. 3 
16.4 
16. 2 
lG.  3 
16. 4 

16. 2 
16. 3 
16. 3 
16. 3 
16.3 
10.3 

16.3 
16. 3 
16. 4 
16.3 
16. 2 
16.4 

16.3 
1G. 3 
16. 4 
16. 3 
16. 3 
16. 4 

16. 3 
16. 3 
16. 4 
16.3 
16.3 
16. 4 

16.3 
1G. 3 
16. 5 
16. 3 
lG. 3 
16. 4 

16.3 
l G .  3 
16. E 
16. 3 
16.3 
16.4 

1G. 4 
16.3 
1G. 4 
lG. 4 
1G. 3 
16. 4 

16. 4 
lG. 2 
16, 4 
16. 2 
16.5 
16.2 

16.4 

Log lr. 
_ _ _  

.0040691 
93 
9 3 
07 

.0049699 
,0049701 

03 
05 
07 
10 
12 
14 

16 
18 
20 
22 
24 
26 

28 
30 
32 
34 
36 
38 

40 
42 
44 
47 
49 
51 

53 
55 
57 
50 
61 
f*? 

GE 
67 
6E 
75 
74 
7E 

7E 
8C 
Si 
84 
8E 
86 

9C 
9i 
94 
9; 

1. mi9791 
1.0049SOJ 

0: 
0: 
0; 
0L 
11 
1: 

1: 

51 

- __ 

Aog L. 

,26794 
.28790 
.2G804 

08 
12 
17 

21 
25 
30 
34 
3x 
43 

47 
51 
55 
60 
64 
68 

72 
76 
81 
R5 
80 
94 

1.26898 
2.26902 

07 
11 
15 
2U 

24 
2'5 
33 
37 
41 
46 

50 
54 
30 
63 
67 
72 

76 
80 
a5 
89 
03 

1.26098 

2.27002 
07 
12 
16 
20 
25 

29 
33 
3% 
42 
46 
51 

55 



52 

!.27055 
59 
63 
68 
72 
76 

80 
84 
89 
93 

!. 27097 
!. 27102 

00 
10 
15 
19 
23 
28 

Latitude. 

38 10 00 
10 
20 
30 
40 
50 

38 11 00 
10 
20 
30 
40 
50 

38 12 00 
10 
20 
30 
40 
50 

.~ 

0 , I ,  

32 
36 
41 
45 
49 
54 

58 
62 
67 
71 
75 
80 

38 00 00 
10 
20 
30 
40 
50 

38 13 00 
10 
20 
30 
40 
50 

38 14 00 
10 
20 
30 
40 
50 

38 01 00 
10 
20 
30 
40 
50 

38 02 00 
10 
20 
30 
40 
50 

38 03 00 
10 
20 
30 
40 
50 

R4 
88 
93 

!. 27197 
!. 27201 

06 

10 
15 
20 
24 
28 
33 

37 
41 
45 

38 04 00 
10 
20 
30 
40 
50 

38 05 00 
10 
20 
30 
40 
50 

38 15 00 
10 
20 
30 
40 
50 

38 16 00 
10 
20 
30 
40 
BO 

38 17 00 
10 
20 
30 

38 06 00 
10 
20 
30 
40 
BO 

i! I 58 

38 07 00 
10 
20 
30 
40 
50 

40 
50 

38 08 00 
10 
20 
30 
40 
50 

e2 
66 
71 
75 
79 
84 

38 09 00 
10 
20 
30 
40 
50 

38 10 00 

38 18 00 
10 
20 
30 
40 
50 

~- -~ 

Log H .  

1.8033476 
3313 
31 48 
2985 
2821 
2657 

2493 
2730 
2165 
2001 
1838 
1673 

1509 
1346 
1181 
1017 
0853 
0689 

0525 
0361 
0196 

1.9030032 
1.9029868 

9704 

9540 
9376 
9211 
9047 
8883 
871 8 

8.554 
8390 
8226 
8062 
7897 
7733 

7569 
7405 
7240 
7075 
691 1 
6746 

6582 
641 8 
6252 
6088 
5924 
5759 

5594 
6430 
5265 
S100 
4936 
4771 

4606 
4442 
4277 
4112 
3948 
3782 

3018 

88 
92 

!. 27287 
!. 27301 

05 
10 

14 

U. S. COAST A N D  GEODETIC SURVEY. 

Table Jor transformation of coordinates-Continued. 

38 1D 00 
10 
20 
30 
40 
50 

38 20 00 

- 
~ 

Diff. 
1". 

~ 

16.4 
16.3 
16.5 
16.3 
16.4 
16.4 

16.4 
10.3 
16.5 
16.4 
16.3 
16.5 

36.4 
16.3 
16.5 
16. 4 
16.4 
16.4 

16. 4 
16.4 
16.5 
16.4 
16.4 
16.4 

16.4 
16.4 
16.5 
16. 4 
16.4 
16.5 

16.4 
16.4 
16.4 
16.4 
16.5 
16.4 

16.4 
16. 4 
16. 5 
16.5 
16.4 
16.5 

16.4 
16. 4 
16. 6 
16. 4 
16.4 
16.5 

16.5 
16.4 
16. 5 
16. 5 
16.4 
16.5 

16.5 
10. 4 
10.5 
10.5 
16.4 
16.0 

10.4 

~- 

Log I:. 

2. GO49815 
17 
19 
22 
24 
26 

28 
30 
32 
34 
36 
38 

40 
42 
44 
47 
49 
51 

53 
55 
57 
59 
GI 
63 

G5 
67 
69 
72 
74 
76 

78 
80 
R2 
84 
86 
88 

90 
92 
94 
97 

2.0049889 
2.0049901 

03 
05 
07 
09 
11 
13 

15 
17 
I9 
22 
24 
26 

28 
30 
32 
34 
30 
38 

40 

Log I€. 

I .  9023618 
3453 
3288 
3123 
2959 
2793 

2629 
2464 
2289 
2135 
1969 
1804 

1640 
1475 
1309 
1145 
0980 
0814 

0484 
0319 

I .  9020154 
1. 0019989 

9823 

9668 
9493 
9327 
9162 
8998 
8832 

3667 
8502 
8336 
8171 
8000 
7839 

7674 
7509 
7343 
7178 
7013 
6847 

G6R2 
6516 
6351 
6180 
6020 
5854 

5689 
.%24 
5358 
5192 
bo27 
4861 

4695 
4530 
4363 
4198 
4033 
3866 

3701 

0649 

___ 
~ 

Diff. 
1". 

___ 

16.4 
16.5 
16.5 
16.5 
16.4 
16.6 

16.4 
16.5 
16.5 
10.4 
16.6 
16.5 

16.4 
10.5 
10. 6 
10.4 
16.5 
16.6 

16.5 
16.5 
16.5 
16.5 
10.6 
16.6 

16.5 
16.5 
16. 0 
16.6 
10.4 
16.6 

16.5 
16.5 
16.6 
16.5 
16.5 
16.7 

16.6 
10.5 
16.6 
10.5 
16.5 
16.0 

16.5 
16.6 
16.5 
16.5 
10.6 
16.6 

16.5 
16.5 
16.6 
16.6 
16.5 
16.0 

10.6 
16.5 
10.7 
16.5 
16.5 
10.7 

10.6 

Log K. 

!. 0049940 
42 
44 
47 
49 
51 

53 
55 
57 
59 
61 
63 

65 
07 
09 
72 
74 
70 

78 
80 
82 
84 
86 
88 

90 
92 
94 
97 

!. GO4m9 
!. 005ooo1 

03 
05 
07 
OQ 
11 
13 

15 
17 
19 
22 
24 
26 

28 
30 
32 

30 
38 

40 
42 
44 
47 
49 
51 

53 
55 
67 
59 
61 
63 

66 

a4 

l .  27314 
1R 
23 
27 
31 
30 

40 
44 
49 
53 
57 
02 

66 
70 
75 
79 
8.3 
88 

92 
1.27396 
1.27400 

OQ 
13 

17 
22 
27 
31 
36 
40 

44 
48 
53 
57 
61 
6F 

70 
74 
79 
83 
87 
92 

1.27496 
1.27500 

05 
m 
13 
18 

22 
26 
30 
35 
39 
43 

47 
51 
66 
60 
64 
69 

73 

05 



Latitude. 

!.27573 
77 
82 
86 
90 
95 

0 , I ,  0 , ,I 

38 30 00 
10 
20 
30 
40 
50 

38 20 00 
10 
20 
30 
40 
50 

t.27509 
!. 27603 

08 
12 
16 
21 

38 21 00 
10 
20 
30 
40 
50 

38 22 00 
10 
20 
30 
40 
50 

38 31 00 
10 
20 
30 
40 
50 

a8 23 00 
10 
20 
30 
40 
50 

38 24 00 
10 
20 

. 30 
40 
50 

38 25 00 
10 
20 
30 
40 
50 

38 26 00 
10 
20 
30 

50 

38 27 W 
20 
3C 
4c 
5c 

4a 

io 

25 
30 
34 
30 
43 
48 

38 28 O( 
1( 
2( 

38 32 00 
10 
20 
30 
40 
50 

3c 
4c 
M 

52 
E5 
60 
65 
69 
73 

77 
81 
86 
Bo 
94 

2.27699 

2.27703 

12 

25 

29 
33 

07 

16 
20 

38 30 CN 

38 33 00 
10 
20 
30 
40 
50 

38 34 00 
10 
20 
30 
40 
50 

38 35 00 

20 

50 

38 36 o(1 
10 

io 

30 
40 

Log H. 

55 
50 
64 
68 
72 
77 

.9013701 
3535 
3360 
3203 
3038 
2871 

2705 
2540 
2373 
2208 
2042 
1875 

1710 
1544 
1377 
1211 
1046 
0879 

0713 
0547 
0382 
0216 

* go10040 
.8009883 

0717 
0551 
9384 
9218 
9053 
8886 

8720 
8554 
8387 
8221 
8055 
7m 
7721 
7555 
7388 
7221 
705f 
6889 

6723 
65% 
6385 
6222 
6057 
58N 

5722 
555; 
5301 
5224 
505; 
4801 

4726 
455I 
43lX 
4224 
405I 
38lX 

3726 

38 37 OC 
1C 
2( 
3( 
4( 
M 

RELATION BETWEEN COORDINATES. 

Table for transformation of wordinutes-Continued. 

81 
w 
89 
01 

2.27708 
2.27802 

- - 
DifT. 
1". 

38 38 M. 
1( 
2( 
3( 
4( 
5( 

16.5 
16. 6 
16. 6 
16. 6 
16. 5 
18.7 

16.6 
16. 5 
16. 7 
16. 5 
16. 6 
16.7 

10.5 
16. 6 
16.7 
16.6 
10. 6 
16. 7 

16.6 
16. 6 
16. E 
16. E 
16. 7 
16. 6 

16. E 
16. E 
16.7 
16. C 
16. E 
16.7 

16. ( 
16. f 
16. i 
16. t 
16. ( 
16. i 

16. 7 
16. t 
16.7 
16. f 
16. f 
16. 

16. f 
16. 
16. ' 
16. f 
16. I 
16. 

16. ' 
16. I 
16. ! 
16. 
16. 
16. I 

16. ' 
16. I 
16. 
16. I 
16. I 
16.1 

16. t 

06 
10 
15 
10 
23 
25 

32 

Log K. 

38 39 o( 
1( 
2( 
3( 
4c 
5( 

38 40 O( 

I. 0050065 
67 
GO 
72 
74 
76 

78 
80 
82 
84 
86 
88 

90 
02 
04 
07 

1. 0 0 m o  
2.0050101 

03 
05 
07 
09 
11 
13 

15 
17 
10 
22 
24 
26 

28 
30 
32 
35 
37 
30 

41 
43 
45 
47 
40 
51 

53 
55 
57 
50 
61 
63 

65 
67 
69 
72 
74 
78 

78 
80 
82 
84 
86 
88 

9c 

;og L. 11 Latitude. 

-- 
Log H. 

.9003724 
3557 
3390 
3223 
3057 
2880 

2723 
2556 
2388 
2222 

1887 

1721 
1554 
1386 1no 
0885 

0718 
0552 
0384 
0217 

.8000050 

.8990882 

0715 
054P 
0982 
0216 
00-17 
8880 

8718 
8548 
837E 
8211 
8044 
7871 

7705 
7545 
737r 
720e 
703f 
6871 

6704 
653; 
6362 
6201 
6034 
586f 

E505 
5531 
536: 
510: 
5021 
486( 

460: 
452: 
435; 
4181 
402: 
385: 

36% 

2055 

1057 

- 
~ 

Diff. 
1". 

18.6 
16. 7 
16. 7 
16. 7 
16. 6 
16. 8 

16. 6 
16. 7 
16. 8 
16. 8 
16. 7 
16. 8 

16. 6 
16. 7 
16. 8 
16. 6 
16. 7 
16. 8 

16.7 
16. 6 
16. 8 
16. 7 
16.7 
16. 8 

16.7 
18.7 
16. 8 
16. 7 
16. 8 
lfi. 7 

16.7 
16. 7 
16. 8 
16. 7 
16. 7 
16. F 

10. 7 
16. 7 
16. 5 
16.5 
16. 
16. 8 

16. i 
16. i 
16. I 
16. t 

16. i 
16. t 
16. f 
16. 
16. I 
16. I 
16. ; 
16. I 

16. I 
16. 
16. I 
16. 1 
16. ; 
16. I 

16. ; 

Log K. 

.0050190 
92 
04 
07 

.00.50100 

.0050201 

03 
05 
07 
00 
11 
13 

15 
17 
10 
22 
24 
26 

28 
30 
32 
35 
37 
39 

41 
43 
45 
47 
48 
51 

53 
5E 
57 
6C 
62 
64 

6E 
GE 
7( 
7: 
74 
7t 
7! 
8( 
8: a! 
8; 
8( 

01 
9: 
0: 
0: 

2. W5020! 
2.0050301 

0: 
O! 
0 
11 
1: 
1. 

11 

53 

- __ 

4og L. 

- 
.27832 

37 
42 
46 
50 
55 

50 
63 
68 
72 
76 
81 

85 
80 
03 

!. 27808 
!. 27302 

06 

10 
14 
10 
23 
27 
32 

36 
40 
'45 
40 
53 
58 

62 
66 
71 
75 
79 
84 

88 
92 

2.27096 
2. %MI1 

05 
OD 

13 
17 
22 
26 
30 
35 

39 
44 
40 
53 
57 
62 

66 
70 
75 
70 
83 
88 

02 



54 

17 
21 
26 
30 
8 4 
39 

____ 

Latitudc 

0 , I !  

38 51 00 
10 
20 
30 
10 
50 

38 40 01 
1( 
2( 
31 
4( 
51 

43 
47 
52 
56 
GO 
65 

38 41 O( 
?( 
21 
3( 

38 52 00 
10 
20 
30 
40 
50 

38 45 OC 
1c 
2c 
3c 
4c 
5a 

73 
77 
81 
86 
90 
94 

38 46 00 
1c 
20 
30 
40 

38 57 00 
10 
20 
30 
40 
50 

50 

38 47 00 
10 
20 
30 
40 
50 

38 48 00 
10 
20 
30 
40 
50 

38 49 00 24 
28 
33 
37 
41 
45 

50 38 50 00 

38 59 00 
10 
20 
30 
40 
50 

39 00 00 

___ ___ 

Log I€. 

1.89936RI 
351: 
33.5 
318 
301. 
284 

2681 
251 
234: 
2171 
2001 
183! 

167: 
150 
133: 
1161 
loo( 
0831 

066: 
049( 
032; 

I. 899015! 
1.8989991 

982: 

965d 
918; 
931L 
915( 
898: 
881: 

8641 
817: 
BO! 
8141 
797: 
7804 

763f 
746; 
7291 
713C 
6962 
6702 

6625 
6455 
6287 
G l l C  
5951 
6782 

5613 
5445 
5276 
5107 
4939 
4770 

4601 
4433 
4263 
4095 
3927 
3757 

3589 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transformation of coordinatesCont inued .  
~ 

~ 

Diff. 
1". 
__ 

16. i 
16. E 
16. : 
16. 2 
16. t 
1G. t 

16. i 
16. t 
16. ! 
16. ; 
16. E 
16. I 

16. i 
16. f 
16. 
16. 7 
16. E 
16. I 

16. E 
16. 5 
16. c 
16. E 
16. € 
16. I 

16. $ 
16. 7 
16. I 
16. E 
10. E 
16. 9 

16. F 
16. E 
16. 8 
16. b 
16. 9 
16.8 

16. 8 
16. D 
16. 8 
10. 8 
16. 8 
16. 9 

16.8 
16.8 
17.0 
16.8 
16. 8 
16. 9 

16. 9 
16. 8 
16. 9 
16. 9 
16. 8 
16.9 

16. 9 
16. b 
17. 0 
16. 8 
16.8 
17.0 

16. 8 

Log K. 

2.0050316 
18 
20 
22 
24 
26 

28 
30 
3 2 
35 
37 
39 

4 1  
43 
45 
48 
50 
52 

54 
56 
58 
GO 
62 
64 

c,G 
68 
70 
73 
75 
77 

79 

83 
85 
87 
89 

91 
93 
95 

!. 0050398 

02 

0.1 
06 
08 
10 
12 
14 

16 
18 
20 
29 
25 
27 

29 
31 
33 
35 
37 
39 

4 1  

81 

!. oo5omo 

05 
09 
13 

38 50 no 
10 
20 
30 
40 
50 

94 
2.28198 
2.28203 

07 
11 
16 

38 53 00 
10 
20 
30 
40 
50 

38 54 00 
10 
20 
30 
40 
50 

38 55 00 
.10 
20 
30 
40 
50 

38 50 00 
10 
20 
30 
40 
50 

1.28298 
1. 2au2 

07 

38 58 00 
10 
20 
30 
40 
60 

Log H. 

1.8983589 
3420 
32.51 
3082 
2914 
2744 

2575 
2407 
2238 
2070 
1900 
1731 

1563 
1394 
1224 
1055 
0887 
0717 

0548 
0379 
0210 

L. 8980041 
1.8979872 

9702 

9533 
0:W 
9194 
9025 
8856 
8686 

8,517 
8348 
8179 
8010 
7840 
7671 

-r ,*>0* 9 

7333 
7163 
6994 
6825 
6G54 

6.185 
6316 
6146 
5977 
5807 
5037 

5468 
5298 
5128 
4959 
4789 
4619 

4450 
4280 
4110 
3940 
3771 
3600 

3431 

~ 

~ 

Diff. 
1". 

16. R 
16. 9 
16.9 
16. 9 
16.8 
17.0 

16.9 
16. 8 
16.9 
16.8 
17.0 
16. 9 

16. 8 
16. 9 
17. 0 
16.9 
10.8 
17.0 

16.9 
16.9 
16. 9 
16.9 
16.9 
17.0 

16. 9 
16. 9 
17. 0 
16.9 
16.9 
17. 0 

16. 9 
16. 9 
16. 9 
16. 0 
17.0 
16. 9 

16.9 
16. 9 
16.9 
16. 9 
16. 9 
17.1 

16. 9 
111. 9 
17.0 
16. 9 
17.0 
17.0 

16.9 
17. 0 
17.0 
16. 9 
17. 0 
17.0 

16. 9 
17.0 
17.0 
17.0 
16. 9 
17.1 

16.9 

-_ 
Log K. 

2. 0050441 
43 
45 
4R 
50 
52 

54 
56 
68 
60 
62 
64 

66 
68 
70 
73 
75 
77 

79 
81 
83 
86 
88 
00 

92 
94 
96 

2.00501!~8 

02 

04 
06 
08 
11 
13 
15 

17 
19 
21 
23 
25 
27 

29 
31 
33 
36 
38 
40 

42 
44 
46 
49 
51 
53 

55 
57 
59 
01 
03 
65 

67 

2. oo5o5on 

- 
~ 

Log L. 

2.28350 
54 
58 
03 
67 
71 

75 
79 
84 
88 
92 

3.28397 

2.2&101 
05 
10 
14 
18 
23 

27 
31 
35 
40 
44 
48 

53 
57 
62 
66 
70 
75 

79 
83 
88 
92 

2.28496 
2.28501 

30 
34 
39 
43 
47 
62 

56 
GO 
65 
69 
73 
78 

82 
86 
91 
95 

2.28599 
2.28604 

08 



___ __ 
Latitude. 

,28608 
12 
16 
21 
25 
29 

0 , ,, 
39 10 00 

10 
20 
30 
40 
50 

39 00 00 
10 
20 
30 

33 
37 
42 
46 
50 
55 

60 
64 
08 
73 
77 
8 1  

85 
89 
94 

!. 28698 
!. 28702 

07 

40 
50 

39 01 00 
10 
20 
30 
40 
50 

39 11 00 
10 
20 
30 
40 
50 

39 12 00 
10 
20 
30 
40 
50 

39 13 00 
10 
20 
3 0  
40 
50 

39 02 00 
10 
20 
30 
40 
50 

11 
15 
20 
24 
28 
33 

37 
41 
45 
50 
54 

39 03 00 
10 
20 
30 
40 

39 14 00 
10 
20 
30 
40 
50 

39 15 00 
10 
20 
30 
40 

50 

58 1 

39 04 00 
10 
20 
30 
40 
50 

50 

39 05 00 
10 
20 
30 
40 
50 

62 
06 
71 
75 
79 
84 

39 06 00 
10 
20 
30 
40 
50 

39 16 00 
10 
20 
30 
40 
50 

39 07 00 
10 
20 
30 

14 
18 
22 
27 
3 1  
35 

40 
50 

39 18 00 
10 
20 
30 
40 
50 

39 08 w 
10 
2a 
3c 
4c 
5c 

39 
43 

56 
61 

48 
52 

39 09 M: 
1c 
2c 
3c 
4c 
5c 

39 19 00 
10 

40 
50 

2a 
30 

39 10 O( 

- 

Log IT. 

RELATION BETWEEN COORDINATES. 

Table f o r  transformation of coordinates-Continued. 

8973431 
3261 
3091 
2921 
2752 
2581 

2412 
2242 
2072 
1903 
1732 
1562 

1393 
1223 
1052 
0883 
0713 
0542 

0372 
0202 

,6970032 
.8969862 

9692 
9521 

9351 
9181 
9010 
8840 
8670 
8499 

8329 
SI59 
7988 
7818 
7G48 
7477 

7307 
7137 
6967 
G797 
6625 
6455 

6285 
0115 
5943 
5773 
5G03 
5431 

5261 
5091 
492c 
4745 
4575 
4405 

423; 
4OGi 
3891 
3721 
3554 
338: 

3212 

~ 

~ 

>iff. 
1". 

16. 9 
17.0 
17. 0 
17.0 
16.9 
17.1 

16. 9 
17.0 
17.0 
16.9 
17. 1 
17.0 

16.9 
17. 0 
17. 1 
16.9 
17.0 
17. 1 

17.0 
17.0 
17.0 
17.0 
17.0 
17.1 

17.0 
17.0 
17. 1 
17. U 

17.1 

17.0 

17. 1 
17. C 
17. C 
17. 1 

17. c 
17. ( 
17. ( 
17. c 
17. 
17. C 

17. ( 
17. ( 
17. 
17. ( 
17. ( 
17. I 

17.1 
17. ( 
17. I 
17. I 
17. ( 
17. I 
17.1 
17. ( 
17. : 
17. ( 
17. 1 
17.1 

17.1 

17. a 

17. a 

Log 1% 

,0050507 
ti9 
71 
74 
76 
78 

80 
82 
84 
86 
88 
90 

92 
94 
96 

I. 0050599 
'. 0050601 

03 

05 
07 
09 
11 
13 
15 

17 
19 
21 
24 
21 
2E 

3c 
32 
34 
3; 
31 
41 

4: 
4t 
4i 
45 
51 
5: 

5: 
5i 
5s 
6: 
6' 
(if 

ti! 
7( 
7: 
7z 
71 
71 

8( 
8: 
8' 
8: 
81 
9 

9: 

,og L. , Latitude. 

2.28797 
30 
40 

66 11 39 20 00 

Log I€, 

8963212 
3042 
?870 
2700 
2529 
2358 

2187 
2016 
1846 
1675 
1503 
1333 

1162 
0991 
0819 
0649 
0478 
0306 

.8900135 

.8959964 
9793 
9622 
9451 
9279 

9108 
8937 
8765 
8694 
8423 
8251 

8080 
7909 
7737 
7566 
7395 
7223 

7052 
6881 
6709 
6538 
0366 
6195 

6024 
5852 
5680 
5509 
5338 
5165 

4994 
4823 
4650 
4479 
4307 
4136 

3964 
3792 
3G2C 
344F 
3277 
3104 

2933 

~ __ 
Diff. 
1". 
- 

17. 1 
17. 0 
17. 2 
17.0 
17. 1 
17. 1 

17. 1 
17.1 
17.0 
17. 1 
17. 2 
17.0 

17. 1 
17. 1 
17. 2 
17.0 
17.1 
17.2 

17.1 
17.1 
17.1 
17. 1 
17.1 
17.2 

17. 1 
17. 1 
17.2 
17. 1 
17.1 
17.2 

17. 1 
17. 1 
17.2 
17. 1 
17.1 
17.2 

17.1 
17. 1 
17.2 
17.1 
17.2 
17.1 

17. 1 
17.2 
17.2 
17. 1 
17.1 
17.3 

17. 1 
17. 1 
17.3 
17.1 
17.2 
17.2 

17. 1 
17.2 
17.2 
17.2 
17. 1 
17.3 

17.1 

-- 

Log IC. 
__- 

0050693 
95 

0050697 
0050700 

02 
04 

06 
08 
10 
12 
14 
16  

18 
20 
22 
25 
27 
29 

3 1  
33 
35 
38 
40 
42 

44 
46 
48 
50 
52 
54 

5G 
58 
60 
63 
65 
07 

Q 
71 
73 
75 
77 
79 

8 1  
83 
85 
88 
00 
92 

94 
96 

!. 0050798 
!. 0050800 

02 
04 

00 
OM 
10 
13 
15 
17 

19 

55  

__.. __ 

Jog L. 

!. 28SFG 
70 
75 
79 
83 
88 

92 
!. 2889G 
!. 28900 

05 
09 
13 

17 
21 
26 
30 
34 
39 

69 
73 
77 

6; 
90 

94 
2.28WS 
2.29003 

07 
11 
Iti 

20 
24 
28 
33 
37 
41 

45 
49 
54 
58 
62 
67 

72 
76 
81 
85 
89 
94 

2.29098 
2.20102 

06 
11 
15 
19 

23 



56 

25 
29 
34 
38 
42 
47 

51 

Bo 
64 

74 

55 

68 

__ 
Latitude 

39 34 01 
1t 
2C 
3c 
4c 
5c 

39 35 OC 

20 
30 

5c 

i o  

40 

39 21 o( 
1c 
2c 
3c 
4c 
5( 

39 22 00 
10 

30 
20 

40 
50 

39 23 00 
10 
20 
30 
40 
50 

78 
82 
86 
91 
95 

.28289 

39 24 00 
10 
20 
30 
40 
50 

39 25 00 
10 
20 
30 
40 
50 

39 26 00 
10 
20 
30 
40 
50 

39 36 00 
10 
20 
30 
40 
50 

39 27 00 
10 
20 
30 
40 
64 

29 
33 
37 
42 
46 
50 

54 
58 
63 
67 
71 
76 

39 28 00 
10 
20 
30 
40 w 

39 38 00 
10 
20 
30 
40 
50 

39 39 00 
10 
20 
30 
40 
64 

39 29 00 
10 
20 
30 
40 
50 

39 30 00 

Log H. 

1.895293: 
276 
258 
241: 
224! 
207: 

1901 
172f 
155t 
13% 
121: 
1042 

087C 
0895 
052: 
0354 
018: 

1. 89m 

.. 8949837 
9666 
9492 
9321 
9149 
8976 

8804 
8832 
8459 
8287 
8115 
7942 

7770 
7598 
7425 
7253 
7080 
6907 

6735 
6M3 
6391 
6219 
6045 
5673 

5701 
5529 
5355 
5183 
501 1 
4837 

4665 
4493 
4319 
4147 
3975 
3801 

3629 
3456 
3283 
3110 
2938 
2705 

2592 

U. S. COAST A N D  GEODETlC SURVEY. 

Table for  transformation of coordinates-Continued. 
__ -_ 
Diff 
1". 
- 

17. 
17. 
17. 
17. 
17. 
17. 

17. ~ 

17. : 
17. 
17. ! 
17. 
17. 

17. : 
17. : 
17. : 
17. 
17. : 
17.: 

17. : 
17.2 
17. : 
17. I 
17.2 
17. : 
17.2 
17.2 
17. : 
17. 2 
17. f 
17. 

17. 2 
17.2 
17.3 
17.1 
17.3 
17.3 

17. 2 
17. 2 
17.2 
17. 2 
17. 4 
17. 2 

17.2 
17. 2 
17. 4 
17. 2 
17.2 
17. 4 

17.2 
17. 2 
17. 4 
17. 2 
17. 2 
17.4 

17.2 
17.3 
17.3 
17.3 
17. 2 
17.3 

17.3 

-- ._ 

Log K. 

2.005081I 
21 
24 
2f 
2t 
3( 

3: 
34 
3E 
36 
4( 
42 

44 
46 
4E 
51 
53 
55 

57 
59 
61 
63 
65 
67 

69 
71 
73 
76 
78 
80 

82 
64 
86 
89 
91 
93 

95 
87 

LOO50899 
!. 0050801 

03 
05 

07 
09 
11 
14 
16 
18 

20 
22 
24 
27 
29 
31 

33 
35 
37 
39 
41 
43 

45 

2.29123 
27 
32 
36 
40 
45 

49 
53 
57 
62 
66 
70 

74 
78 
83 
87 
91 ?. 291% 

!. 29200 
04 
08 
13 
17 
21 

0 1 ,  

39 30 0 
11 
21 
31 
41 
51 

39 31 o( 
11 
21 
31 
4 
E4 

39 32 OI 
1f 
2l 
31 
4( 
5f 

39 33 Cm 
1( 
2( 
3( 
4C 
5C 

80 11 39 40 00 

- _  

Log II. 

1.8942592 
241s 
224: 
2073 
1% 
1725 

1551 
1381 
1208 
1036 
0862 
068B 

0517 
0345 

1.8940170 
1.8939697 

9824 
9650 

9478 
9305 
9131 
8958 
8785 
8811 

8438 
8265 
6091 
7918 
7745 
7571 

7398 
7225 
7051 
6878 
6704 
6530 

6357 
6164 
Bo11 
5837 
5883 
5490 

6317 
5143 
4969 
4780 
4622 
4448 

4275 
4101 
3927 
3753 
3580 
3405 

3232 
3058 
2884 
2710 
2537 
2362 

2189 

__ __ 
Diff. 
1". 

-__ 

17. 
17. E 
17.4 
17. 2 
17.2 
17.2 

17.3 
17. 3 
17.3 
17. 2 
17.4 
17.3 

17. 2 
17. 2 
17.5 
17.3 
17.3 
17.4 

17.2 
17.3 
17.4 
17.3 
17.3 
17.4 

17.3 
17.3 
17. 4 
17.3 
17. 3 
17.4 

17.3 
17. 3 
17. 4 
17.3 
17.4 
17.4 

17. 3 
17.3 
17.3 
17.4 
17.4 
17.3 

17.3 
17.4 
17.4 
17.3 
17. 4 
17.4 

17.3 
17.4 
17.4 
17.4 
17. 3 
17.5 

17.3 
17.4 
17.4 
17.4 
17.3 
17.5 

17.3 

Log E. 

2. o05094! 
4i 
4f 
5: 
54 
5( 

5t oc 
62 
04 
6E 
61 

70 
72 
74 
77 
79 
81 

83 
85 
87 
90 
92 
94 

96 
2.0050898 
2.0051000 

02 
04 
08 

08 
10 
12 
15 
17 
19 

21 
23 
25 
28 
30 
32 

34 

38 
40 
42 
44 

40 
48 
50 
63 
55 
57 

59 
61 
63 
65 
67 
09 

71 

30 

- - 
Log L. 

2.29380 
84 
88 
93 

2.29397 
2.29401 

05 
09 
14 
18 
22 
27 

31 
35 
40 
44 
48 
53 

57 
61 
66 
70 
74 
79 

83 
87 
92 

I. 29498 
!. 29500 

05 

OB 
13 
17 
22 
26 
30 

34 
38 
43 
47 
51 
56 

GO 
04 
68 
73 
77 
81 

85 
89 
91 

.a598 

07 

11 
15 
20 
24 
28 
33 

31 

* 29605 



Latitude. 

29637 
41 
45 
50 
64 
58 

0 , I ,  

39 40 00 
10 
20 
30 
40 
50 

39 41 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

38 43 00 
10 
20 
30 
40 
50 

39 44 00 
10 
20 
30 
40 
50 

a9 42 00 

e , I ,  

39 50 00 
10 
20 
30 
40 
50 

39 45 ro 
10 
20 
30 
40 
50 

62 
66 
71 
75 
80 
85 

39 46 W 
10 
20 
30 
4c 
5c 

39 51 00 
10 
20 
30 
40 
50 

39 47 oc 
1c x 
31 
4( 
M 

89 
93 

,29697 
.29702 

06 
10 

39 48 o( 
1( 
2i 
3( 
4( 
M 

39 52 00 
10 
20 
30 
40 
50 

a9 ,w 01 

14 
18 
2.3 
27 
31 
36 

40 
44 
48 
53 
57 
61 

Log I€. 

39 53 00 
10 
20 
30 
40 
50 

39 54 00 
10 
20 
30 
40 

, 5a 

’ RELATION BETWEEN COORDINATES. 

Table for transformatwn of coordinates-Continued. 

65 
69 
74 
78 
82 
87 

91 
95 

!. 29799 
I. 29804 

08 
12 

8932189 
2015 
1841 
1668 
1493 
1320 

1146 
0972 
0797 
0624 
0450 
0275 

.8930101 

.8929927 
9753 
9579 
9405 
9230 

9056 
m 2  
8707 
8533 
8359 
8184 

8010 
7836 
7661 
7487 
7313 
7138 

6964 
6790 
6616 
6442 
6266 
6092 

591E 
5744 
556€ 
6394 
52X 
504I 

487( 
469t 
4521 
4346 
416: 
399; 

382: 
3641 
347: 
329! 
312 
5341 

277: 

242 
2241 
207. 
1891 

172, 

25m 

39 55 OC 
1c 
2E 
36 
4c 
5( 

39 56 O( 
1( 
X 
3( 
4( 

’ 5( 

__ 
_. 

Diff. 
1”. 

33 
38 

42 
46 
50 
55 
59 
63 

67 
71 
76 
80 
85 
90 

94 

17.3 
17.4 
17.4 
17.3 
17.5 
17.3 

17.4 
17.4 
17.5 
17.3 
17.4 
17.5 

17.4 
17.4 
17.4 
17.4 
17.4 
17.5 

17.4 
17.4 
17.6 
17.4 
17.4 
17.6 

17.4 
17.4 
17. E 
17. 4 
17.4 
17. E 

17.4 
17. 4 
17.4 
17. 4 
17. f 
17.1 

17.1 
17. ; 
17. 
17. t 
17.1 
17.i 

17. ! 
17.1 
17. ! 
17.1 
17. * 
17.1 

17.1 
17. 
17.1 
17. 
17. 
17., 

17. 
17. 
I 7. 
17. 
17. 
17. 

1 7. 

4( 
5( 

39 58 o( 
1( 
2( 
3( 
41 
5( 

39 59 01 
11 
a 
31 
41 
B 

40 00 0 

-_ 
;og K. 

0051071 
73 
75 
78 
80 
82 

84 
88 
88 
91 
93 
95 

97 
0051099 
,0051101 

03 
05 
07 

09 
11 
13 
16 
18 
20 

22 
24 
26 
29 
31 
33 

35 
37 
39 
41 
43 
45 

47 
49 
51 
64 
56 
58 

60 
62 
64 
67 
64 
71 

73 
76 
7i 
71 
81 
83 

81 
8; 
8% 
9: 
9.: w 
91 

,og 6. /I Latitude. 

8921724 
1549 
1375 
1200 
1024 
0849 

0675 
0500 
0324 

8920149 
8919975 

9799 

W24 
9449 
9273 
8098 
8924 
8748 

8573 
8398 
8222 
8047 
7872 
7696 

7521 
7348 
717C 
6Wl 
681€ 
6643 

6465 
6292 
6115 
5942 
576t 
5591 

541f 
5241 
5081 
488 
4711 
453; 

436: 
418: 
401( 
3831 
365‘ 
348: 

330: 
313 
2951 
271 
280, 
242, 

225 
207 
190 
172 
154 
137 

119 

I_ - 
Diff. 
1”. 

17. 4 
17.5 
17.4 
17. 5 
17.6 
17.5 

17.4 
17.5 
17.6 
17.5 
17. 4 
17.6 

17.5 
17.5 
17.6 
17.5 
17.4 
17.6 

17.5 
17.5 

17.6 
17.5 
17.6 

17.5 
17. 5 
17. e 
17. e 
17.5 

17. e 

17. e 
17. I 
17. t 
17. I 
17. I 
17. i 
17.! 

17. t 
17. f 
17. 
17.: 
17. ! 
17.: 

17. ! 
17. ! 
17. ’ 
17. ! 
17. I 
17.! 

17. d 
17. I 
17. I 
17.1 
17., 
1 7. 

17.( 
17. 
17. 
17. 
17. 
17. 

17. 

J O ~  K. 

0051198 
0051200 

02 
05 
07 
09 

11 
13 
15 
17 
19 
21 

23 
25 
27 
30 
32 
34 

36 
38 
40 
43 
45 
47 

49 
51 
53 
55 
57 
59 

61 
63 
65 
68 
70 
72 

74 
76 
78 
81 
83 
85 

87 
89 
91 
93 
95 
97 

!. 0051299 
!. 0051301 

03 
OB 
OE 
1c 

1: 
14 
1f 
1C 
21 z 
2 

67 

-- - 
og L. 

29894 
29898 
28902 

07 
11 
15 

19 
23 
28 
32 
36 
41 

45 
49 
53 
58 
62 
66 

70 
74 
79 
83 
87 
92 

.a888 

. 3 m  
04 
09 
13 
17 

21 
25 
30 
34 
38 
43 

47 
51 
55 
60 
64 
88 

72 
76 
81 
86 
w) 
95 

a. 30099 
I .  30104 

07 
12 
16 
20 

24 
28 
33 
37 
41 
40 

MI 



58 

____ 

Latitude 

52 

65 

56 
(in 

63 
73 

0 , ,i 

40 00 o( 
1( 
2( 
3( 
4( 
5( 

40 01 n( 
I (  
2f 
3( 
1( 
5( 

40 02 M 
1c 
2c 
3c 
IC 
5c 

1c 
x 
3C 

50 

10 
20 

40 
50 

40 05 0U 
10 

40 03 or 

40 

40 04 nc 

30 

20 
30 

40 OG on 
i n  
20 

40 m 
40 07 00 

10 
20 
30 
40 
50 

40 08 00 

20 
30 
40 
50 

10 WJ 00 
10 
20 
30 
40 
50 

40 10 M) 

40 
50 

30 

i n  

40 14 on 

3n 

10 
20 

40 
50 

 LO^ Ir. 

77 
81 
8li 
01 

!. 30295 
!. 3n3on 

1.8911195 
1022 

0670 
0494 
0317 

1.8'310141 
I. 39n9966 

9789 
9613 
9437 
9260 

0054 

8732 
8566 
8380 
8203 

8027 
7851 
7675 
7409 
7322 
714fi 

0345 

8908 

m in  
6703 
6616 
8440 
6264 
GO87 

591 1 
5734 
5.557 
6381 
5305 
5027 

4881 
.4G7.5 
4407 
4321 
4145 
3%7 

3791 
3ti15 
3438 
32G2 
3084 

2731 
25.55 
2377 
2201 
2024 
18-18 

1670 
1403 
1316 
1130 
O!Jli2 
0785 

0608 

mn8 

40 16 00 
10 
20 
30 
40 
50 

U. S. COAST AND GEODETIC SURVEY.. 

Table for  transformation of coordi~ates-Continued. 

04 
08 
12 
17 
21 
25 

__ __ 
Diff. 
1". 

40 18 on . 10 
20 
90 
40 
50 

17. t 
17. t 
17. 7 
17. :: 
17. I 
17.7 

17. C 
17.5 
17.7 
17. E 
17. C 
17.7 

17. F 
17. (i 
17. E 
17. 6 
17. F 
17.7 

17. G 
17. 0 
17.6 
17. W 
17.7 
17.6 

17. 7 
17. 6 
17. 7 
17. 6 
17. ti 
17.7 

17.6 
17.7 
17. 7 
17. D 
17. (i 
17.8 

17. (i 
17. !i 
17. R 
17. (i 
17. 6 
17. 8 

17. (i 
17. (i 
17. 7 
17. 6 
17.8 
17. Ci 

17.7 
17.6 
17. 8 
17. f i  
17.7 
17.8 

17.6 
17.7 
17.7 
17. 7 
17.7 
17. 7 

17.7 

Log E. 
- 
2.005132: 

2; 
2' 
31 
3: 
3! 

37 
31 
41 
44 
4( 
45 

5c 
6: 
51 
57 
5Q 
61 

63 
65 
67 
69 
71 
73 

7.5 
77 
79 
82 
R4 
S0 

X8 
!IO 
02 
9.5 
07 

!. 0051.799 

'. 0051401 
03 

!I7 
09 
11 

13 
15 
17 
20 
22 
24 

26 
28 
30 
33 
35 
37 

30 
41 
4:? 
4 5 
47 
49 

51 

n j  

Log L. Latitude. 

_ _ ~  il 
2.30150 

54 
58 
63 
67 
71 

75 
79 
84 
88 
92 

2.3097 

1.30201 
05 
00 
14 
18 
22 

.. 
43 
48 

0 I ,, 
40 i n  or 

i o  
20 
30 
40 
5c 

40 11 on 
i n  
2Q 
30 
40 
50 

40 i a  on 
i n  
2n 
30 
40 
50 

40 13 00 
i n  

20 
33 
3R 
42 
46 
51 

un 
34 

8.30402 

89 
!I3 

'. 30307 

40 17 00 
I0 
20 
3 0 
40 
50 

40 18 00 
10 
20 
30 
40 
5n 

40 19 no 
10 
20 
30 
40 
$0 

06 11 40 20 00 

Log II. 

1 . 8 9 W f  
0431 
0252 

1.88!?9(10( 
972: 

9545 
9308 
9191 
901.1 
sxa7 
8659 

8482 
8305 
8121. 
7951 
7773 
7596 

7419 
7232 
7064 
6887 
li710 
0532 

835.5 
6177 
5099 
5822 
5645 
5467 

5288 
5112 
4934 
4757 
4579 
4401 

4224 
4046 
3809 
3691 
3513 
3338 

315R 
2091 
2502 
2025 
2447 
226'3 

2QQ1 
1914 
1735 
1557 
1380 

1023 
084i  
0667 
0488 
0312 

I. 8890133 

1.8889955 

1. m o n m  

1201 

17. i 
17. ; 
17.5 
17. ( 
17. i 
17.8 

17.7 
17.7 
17.7 
17.5 
17.1 
17. E 

17.7 
17.7 
17.7 
17. 7 
17.8 
17.7 

17.7 
17.7 
17. 8 
17. 7 
17.7 
17.8 

17.7 
17. P 
17. 8 
17.7 
17.7 
17. 8 

17. 8 
17.7 
17. '? 
17.7 
17. P 
17.8 

17.7 
17.8 
17.7 
17.8 
17.8 
17.7 

17.8 
17.7 
17. !I 
17.7 
17. 8 
17.8 

17.8 
17. 7 
17.9 
17.8 
17.7 
17.0 

17.8 
17.7 
17.9 
17.8 
17.7 
17.9 

17.8 

Log K. 

2.0051451 
53 
55 

BO 
62 
64 
66 
68 
71 
73 
75 

77 
79 
81 
83 
85 
87 

89 
91 
93 
96 

1.0051500 

58 

z. 0051498 

02 
04 
06 
09 
11 
13 

15 
17 
19 
21 
23 
25 

27 
29 
31 
34 
36 
38 

40 
42 
4.1 
47 
49 
51 

53 
55 
57 
50 
61 
63 

05 
67 
G9 
72 
74 
70 

78 

__ __ 

Log L. 
- 
2.30406 

10 
14 
19 
'23 
27 

31 
35 
40 
44 
48 
53 

57 
91 
65 
70 
74 
78 

82 
8t1 
91 

3.3049G 
1.30500 

01 

08 
12 
17 
21 
25 
29 

32 
38 
42 
47 
51 
55 

50 
63 
68 
72 
76 
XI 

85 
89 
93 

!. 30598 
t. 30602 

06 

14 
19 
23 
27 
32 

36 
40 
44 
49 
53 
57 

61 

i n  



- 
Latitude 

-__ 
0 , I ,  

40 20 00 
10 
20 
30 
40 
50 

10 
20 
30 

50 

40 21 00 

40 

40 22 00 
10 
20 
30 
40 

, 50 

17.9 
17.9 
18.0 
17. 8 
17. 9 
1s. 0 

10 23 00 
10 
20 
30 
40 
50 

2.0051705 
07 
09 

40 24 M) 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

40 25 00 

!.300R1 
05 
70 
74 
78 
83 

87 
92 

3. 30606 
3. 30701 

05 
09 

13 
17 
21 
26 
30 
34 

38 
42 
47 
51 
55 
GO 

$0 26 00 
10 
20 
30 
40 
50 

40 30 00 
10 
20 
30 
40 
60 

40 31 00 
10 
20 
30 
40 
50 

40 32 00 
10 
20 
30 
40 
50 

40 33 00 
10 
20 
30 
40 
50 

10 27 00 
10 
20 
30 
40 
50 

64 
68 
72 
77 
81 
85 

10 28 00 
10 
20 
30 
40 
60 

40 34 no 
10 
20 
30 
40 
50 

4n 29 00 
10 
20 
30 
40 
50 

80 
03 

3. 30'98 
l .  30802 

06 
11 

40 30 00 

40 35 00 
10 
20 
30 
40 
60 

Log II. 

40 
44 
49 
63 
57 
62 

66 
70 
7.2 
79 
83 
87 

91 
!. 30RAO 
!. :w~on 

05 
09 
13 

I. 8880955 
9777 
0509 
9.121 
02.13 
91104 

8886 
8708 
8530 
R 8 W  
x17.1 
7906 

7818 
7640 
7101 
7283 
7105 
6925 

6717 
0569 
fi390 
6212 
003.1 
5855 

5677 
5198 
5319 
5141 
4003 
4783 

4605 
4 127 
4248 
4070 
3891 
3712 

3,534 
3350 
3176 
2998 
2819 
2641 

2461 
2283 
2105 
1925 
1746 
1668 

1388 
I200 
10:{0 

0672 
0493 

0314 
.8880135 
.8871105F 

l1778 
!lb08 
9419 

9240 

n85i 

40 37 00 
10 
20 
30 
40 
60 

40 38 00 
10 
20 
30 
40 
50 

40 39 00 
10 
20 
30 
40 
50 

RELATION B E T W E E N  COORDINATES. 

Tableior  transSomalion of coordinates-Continued. 

17.9 
18.0 
18. 0 
18. 0 
18.0 
18. 0 

__ __ 
DilT. 
1". 

94 
0ti 

2.00.51798 
2.0051801 

03 
05 

17. 8 
17. 8 
17. 8 
17.8 
17.8 
17.9 

17. 8 
17. 8 
17.8 
17.8 
17.8 
17. 8 

17.8 
17. 8 
17.9 
17.8 
17.8 
18.0 

17.8 
17.8 
17.9 
17. S 
17.8 
17.9 

17.8 
17.9 
17. 9 
17.8 
17.8 
18.0 

17.8 
17.8 
17.9 
17.8 
17.9 
17.9 

17.8 
17.8 
18.0 
17.8 
17.9 
17.8 

18. 0 
17.8 
17. 8 
18.0 
17.9 
18.0 

17.8 
17. 9 
17.9 
17.9 
17.9 
17.9 

17.9 
17. 9 
17.9 
17. 8 
18.0 
17.0 

17.9 

17.9 
18.0 
18. 1 
18.0 
18.1 
17.9 

Log IC. 

19 
21 
23 
26 
28 
30 

2.0051578 
x0 
82 
R6 
87 
85) 

91 
, 93 

9.5 
2.0051598 

02 
2. oo5iiino 

16 
18 
20 
23 
25 
27 

29 
31 
33 
36 
38 
40 

42 
44 
40 
48 
50 
62 

54 
56 
58 
61 
63 
65 

67 
69 
71 
74 
70 
78 

80 
82 
81 
86 
88 
90 

92 
0.4 
06 

2.00.516!ID 
2.0051701 

03 

05 

15 1 40 36 00 
19 10 

20 
30 

50 

17 40 40 00 

-- 

Log II. 

1. 8870210 
9061 
8881 
8703 
R52 I 
831 I 

8165 
7L18f1 
7800 
7627 
7448 
7268 

7080 
00111 
0730 
6551 
0372 
6102 

6012 

A053 
547.t 
5205 
5114 

4035 
4760 
4577 
4307 
4217 
4038 

3858 
3679 
3499 
3310 
3140 
2059 

2780 
2000 
2*20 

2001 
1680 

1701 
1521 
1341 
1161 
0'181 
0801 

OR21 
04.11 
om3 

1 .  R8700E2 
1.886!)901 

9721 

0542 
!I302 
01SI 
ow1 
8820 
8641 

8481 

5n33 

2240 

Log I!. 1". 

17. 9 
17. 9 
18.0 
17.9 
17.9 
18.0 

17.9 
17. 9 
18.0 
17.9 
17.9 
18.0 

18.0 
17.9 
18.0 
17. 9 
17.0 
18. 1 

17.9 
17.9 
17.0 
18.0 
18.0 
17.9 

18, 0 
17. 9 
18.0 
18.0 
17.9 
18. 1 

17. 9 
18.0 
18. 0 
18.0 
17.9 
18.1 

12 
14 
I6 

18 
20 
22 
25 
27 
29 

31 
33 
35 
37 
39 
41 

43 
45 
47 
50 
52 
54 

56 
58 
00 
03 
65 
67 

69 
71 
73 
75 
77 
79 

81 
83 
85 
88 
90 
92 

17. !I 11 
13 ii: 7 I 15  

18.0 17 

18.0 I 32 

59 

?. 30017 
21 
26 
30 
3.1 
30 

43 
47 
51 
66 

61 
60 

94 
1.30908 
1.31002 

07 
11 
15 

19 
23 
27 
32 
3F 
40 

44 
48 
53 
57 
GI 
(io 

70 
74 
78 
83 
87 
91 

l .  31096 
3.31100 

05 
09 
13 
15 

22 
26 
30 
35 
30 
43 

47 
51 
55 
00 
64 
68 

72 



60 

Latitude 

0 I I ,  

40 40 MI 
1c 
2C 
3E 
4c 
50 

40 41 W 
1c 
2c 

40 
m 
3a 

40 42 W 

20 
30 
40 
50 

io  

40 4 3  00 
10 
20 
30 
40 
50 

40 44 00 
10 
20 
30 
40 
50 

40 45 00 
10 
20 
30 
40 
50 

40 40 00 
10 
20 
30 
40 
50 

40 47 00 
10 
20 
30 
40 
50 

40 48 00 
10 
20 

40 49 00 
10 
20 
30 
40 
60 

40 60 M) 

Log H. 

L. Ma461 
8281 
8100 
7920 
7740 
7559 

6297 
6117 
5936 
5750 
5575 
5395 

5215 
5036 
4853 
4073 
4493 
4311 

4131 
3951 
3709 
3589 
3408 
3227 

3047 
2800 
2685 
2505 
2324 
2143 

0878 
0097 
0515 
0335 

.Mol54  

.%59972 

9791 
9611 
9429 
9248 
m 7  
8885 

8705 
8524 
8342 
8161 
7980 
7798 

7617 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transformation of coordinates-Continued. 
__ __ 
Diff. 
1". - 
18.0 
18. 0 
18. 1 
18. 0 
18. 0 
18. 1 

18.0 
18. 0 
18. 1 
18. 0 
18. 0 
18. 1 

18.0 
18.0 
18. 1 
18. 0 
18. 1 
18.0 

18. 0 
18. 0 
18.2 
18.0 
18. 0 
18.2 

18. 0 
18. 0 
18.2 
18.0 
18.0 
18.2 

18.0 
18. 1 
18. 1 
18. 0 
1% 1 
18. 1 

18.1 
18.0 
18. 1 
18. 1 
18. 1 
18.1 

18.0 
18.1 
18.2 
18. 0 
18. 1 
18.2 

18.1 
18.0 
18.2 
18.1 
18. 1 
18.2 

18.0 
18. 1 
18.2 
18.1 
18. 1 
18.2 

ia 1 

Log K. 

2.0051832 
34 
38 
39 
41 
43 

58 
GO 
62 
64 
66 
08 

70 
72 
74 
77 
79 
81 

83 
85 
87 
90 
92 
94 

63 
2.0051898 
2.0051900 

03 
05 
07 

08 
11 
13 
15 
17 
19 

21 
23 
25 
28 
30 
32 

34 
36 

41 
43 
45 

47 
49 
51 
53 
55 
67 

3n 

69 

__ 

Log L. 

2,31172 
76 
81 
85 
89 
94 

2.31198 
2.31202 

06 
11 
15 
19 

23 
27 
31 
36 
40 
44 

48 
52 
57 
61 
65 
70 

74 
78 
82 
87 
91 

2.31286 

2.31300 
04 
09 
13 
17 
22 

28 
30 
34 
39 
43 
47 

51 
55 
59 
04 
68 
72 

70 
80 
85 
89 
93 

2.31398 

2.31402 w 
10 
15 
19 
23 

27 

Latitude. 

0 , I ,  

40 60 00 
10 

40 51 00 
10 
20 
30 
40 
50 

40 52 00 
10 
20 
30 
40 
50 

40 53 00 
10 
20 
30 
40 
60 

40 54 00 
10 
20 
30 
40 
54 

40 ,55 00 
10 
20 
30 
40 
54 

10 % 00 
10 
20 
30 
40 
50 

10 57 00 
10 
20 
30 
40 
60 

10 68 00 
10 
20 
30 
40 
50 

10 59 00 
10 
20 
30 
40 
50 

11 09 00 

1.8857617 
7436 
7266 
7w4 
689:' 
6711 

4352 
4171 
3989 
3807 
3626 
3443 

3262 
3081 
2898 
2717 
2535 
2363 

2171 
1990 
1808 
1627 
1444 
1263 

1081 
O W  
0717 
0535 
0354 

1.8850171 

1.8849989 

9625 
9443 
9261 
9079 

won  

8897 
8115 
8,533 
8351 
8168 
79136 

6711 

I__ __ 
Diff. 
1". 

__ 

18.1 
18.1 
18. 1 
18. 1 
18.2 
18.2 

18.1 

18.2 
18.1 
18. 1 

18.2 
18. 1 
18.2 
18.1 
18.1 
18.3 

18. 1 
18. 1 
18.2 
18.2 
18. 1 
18.3 

18.1 
18. 1 
18.3 
18.1 
18.2 
18.2 

18.2 
18.1 
18. 2 
18. 1 
18.3 

is 1 

1s 2 

ia 1 

18.2 
18.1 
18.3 
18.2 
18. 1 
18.3 

18.2 
18. 1 
18.3 

18.2 
18.2 

18. 2 
18.2 
18.2 
18.2 
18.3 
18.2 

18.2 

18.3 
18.2 
18.2 
18.3 

in. 2 

1s. 1 

is. 2 

Log IC. 

2. 005195% 
61 
63 
68 
68 
70 

72 
74 
76 
78 
81 
83 

85 
87 
89 
92 
94 
96 

2.0051 998 
2.0052000 

02 
01 
06 
os 
10 
12 
14 
17 
19 
21 

23 
25 
27 
30 
32 
34 

36 
38 
40 
43 
45 
47 

49 
51 
53 
55 
57 
59 

61 
63 
05 
68 
70 
72 

74 
70 
78 
81 
83 
85 

87 

1.31427 
31 
35 
40 
44 
48 

62 
56 
61 
65 
69 
74 

78 
82 
85 
91 

1.31490 
Z. 31500 

04 
08 
13 
17 
21 
26 

30 
34 
38 
43 
47 
61 

55 
59 
63 
68 
72 
76 

80 
84 
89 
93 

!. 31597 
!. 31602 

OG 
10 
14 
19 
23 
27 

31 
35 
39 
44 
48 
52 

56 
GO 
05 
69 
73 
78 

82 



41 00 00 
10 
20 
30 
40 
50 

xwm 
86 
90 

3.31095 
3.31700 

04 

41 01 00 
10 
20 
30 
40 
50 

41 io  no 
10 
20 
30 
40 
50 

41 02 no 
10 
20 
30 
40 
50 

09 
13 
18 
22 
20 
91 

41 03 00 
10 
20 
30 
40 
50 

41 15 00 
10 
20 
30 
40 
50 

41 04 on 
10 
20 
30 
40 
50 

35 
39 
43 
48 
62 
56 

41 05 00 
10 
20 
30 
40 
50 

41 00 W 
10 
20 
30 
40 
50 

10 
20 
30 
40 

41 07 w 

50 
41 08 w 

41 10 00 
10 
20 
30 
40 
50 

41 00 o(1 
i o  
2C 
30 
4c 
6C 

85 
89 
95 

2.31899 
2.31Cm. 

08 

41 10 oc 

41 18 00 
10 
20 
30 
40 
50 

Log If. 

,8848711 
0529 
0346 
0183 
5981 
5798 

5610 
5434 
5251 
5068 
4886 
4003 

4521 
4339 
4155 
3973 
3791 
3008 

3425 
3243 
3000 
2878 
2095 
2512 

2330 
2147 
1964 
1781 
1599 
1415 

1233 
1050 
0860 
0084 
0501 
0318 

.8839952 
9770 
9587 
9403 
922c 

9038 
8855 
8071 
8486 
8306 
8121 

7938 
775e 
7572 
7385 
72N 
7025 

683s 
00% 
0475 
028s 
01Of 
592: 

573i 

.. 8~ani35 

12 
10 
20 
25 
29 
33 

37 

RELATION BETWEEN COORDINATES. 

Table f o r  transformation of coordinates-Conthued.  

41 19 00 
10 
20 
30 
40 
50 

41 20 00 

__ - 
Diff. 
1". 

18.2 
18.2 
18.3 
18.3 
18.2 
18.3 

18.2 
18.2 
18.3 
18.2 
18.3 
18.3 

18.2 
18.2 
18.4 
18.2 
18.2 
18.3 

18.3 
18.2 
18.3 
18.2 
18.3 
18.3 

18.2 
18.3 
18.3 
18.3 
18.2 
18.4 

18.2 
18.3 
18.4 
18.2 
18.3 
18.3 

18.3 
18.3 
18.2 
18.3 
18.4 
18.3 

18.2 
18.3 
18.4 
18.3 
18.3 
18.4 

18.2 
18.3 
18.4 
18.3 
18.3 
18.4 

18.3 
18.3 
18.4 
18.3 
18.3 
18.4 

18.3 

.___ 

Log K. 

!. 0052087 
89 
91 
94 
90 

!. 0052098 

02 
04 
00 
08 
10 

12 
11 
10 
19 
21 
23 

25 
27 
29 
32 
34 
30 

38 
40 
42 
45 
47 
49 

51 
&3 
55 
57 
59 
81 

03 
65 
67 
70 
72 
74 

70 
78 
80 
83 

87 

89 
91 
93 
90 

2. NA5210R 
2.0052200 

02 
04 
ou 
10 
12 

14  

3.005~100 

a5 

08 

___ 
Log L. /I Latitude. 

08 
12 
10 
20 
25 
29 

33 
37 
42 
40 
50 
55 

84 
88 
92 

2.31797 
2.31801 

05 

41 11 00 
10 
zn 

41 12 00 
i n  ~~ 

20 
30 
40 
50 

41 13 00 
10 

30 
40 
50 

2n 

41 14 00 
10 
20 
30 
40 
50 

10 

73 30 
40 

Log H. 

.8%5739 
5555 
5372 
5189 
5005 
4822 

4839 
4455 
4271 
4088 
3905 
3720 

3537 
3354 
3109 
2980 
2802 
2018 

2435 
2251 
2007 
1863 
17(M 
1515 

1332 
1148 
W04 
078C 
0590 
0415 

0228 
1. 8%0045 
1,8829861 

9677 
9492 
9300 

91 25 
8941 
8750 
R573 
R3RQ 
8204 

8020 
7 8 6  
70.51 
7487 
7283 
7099 

0915 
0731 
0547 
8383 
6178 
5w3 

5809 
5025 
,5440 
5256 
6012 
4887 

4703 

- - 
Diff. 
1". 

18.3 
18.4 
18.3 
18.3 
18.4 
18.3 

18.3 
18.4 
18.4 
18.3 
18.3 
18.5 

18.9 
18.3 
18.5 
18.3 
18.4 
18.4 

18.3 
18.4 
18.4 
18.4 
18.3 
18.5 

18.3 
18.4 
18.4 
18.4 
18.4 
18.4 

18.4 
18.3 
18. A 
18.4 
18.5 
18.3 

18.4 
18.4 
18.5 
18.3 
18.4 
18.5 

18.4 
18.4 
18.5 
18.4 
18.4 
18.4 

18.4 
18.4 
18.4 
18.4 
18.5 
18.5 

18.4 
18.4 
18.5 
18.4 
18.4 
18.5 

18.4 

____ 
Log E. 

!.0052214 
10 
18 
21 
23 
25 

27 
29 
31 
34 
30 
38 

40 
42 
44 
40 
48 
60 

52 
54 
50 
59 
01 
83 

05 
67 
69 
72 
74 
70 

78 
80 
82 
85 
87 
89 

91 
93 
95 
97 

2.0052280 
2.0052301 

03 
05 
07 
10 
12 
14 

10 
18 

23 
"5 
27 

29 
31 

36 
38 

42 

2n 

a3 

40 

61 

,31937 
41 
45 
50 
54 
68 

02 
66 
71 
75 
79 
84 

88 
92 

.31990 

.32CQl 
05 
09 

13 
17 
21 
26 
30 
34 

38 
42 
47 
51 
55 
Go 

04 
08 
72 
77 
81 
85 

89 
91 

!.32W8 
!.32103 

07 
11 

15 
19 
24 
28 
32 
37 

41 
45 
49 
54 
58 
02 

60 
70 
74 
78 
83 
87 

91 



62 

!.32191 
,32195 
,32200 

01 
08 
13 

17 
21 
25 
30 
34 
38 

42 
46 
50 
55 
59 
63 

67 
71 
75 
80 
84 
88 

Latitude. 

41 30 00 
10 
20 
30 
40 
50 

41 31 00 
10 
20 
30 
40 
50 

41 32 00 
10 
20 
30 
40 
50 

41 33 00 
10 
20 
30 
40 
50 

41 20 00 
10 
20 
30 

19 
23 
27 
32 
36 
40 

40 
50 

41 21 00 
10 
20 
30 
40 
60 

4 1  22 00 
10 
20 
30 
40 
50 

41 23 00 
10 
20 
30 
40 
50 

41 24 00 
10 
20 
30 
40 
50 

41 35 00 
10 
20 
30 
40 
50 

41 25 00 
10 
20 
30 
40 
50 

44 
48 
52 
57 
G l  
65 

41 26 00 
10 
20 
30 
40 
50 

41 3G 00 
10 
20 
30 
40 
50 

41 27 00 
10 
20 
30 
40 
50 90 

9.1 
!. 32398 
!. 32403 

07 
11 
16 

20 
24 
28 
33 
87 
41 

41 28 00 
10 
20 
30 
40 
50 

50 

41 38 00 
10 
20 
30 
40 
5c) 

41 39 00 
10 
20 
30 
40 
50 

41 29 00 
10 
20 
30 
40 
80 

41 30 M) 

- 

 LO^ rr. 

,8821703 
4518 
4333 
4119 
3965 
3779 

3.595 
3411 
3223 
3041 
2857 
2871 

2487 
2303 
2118 
1934 
1748 
1564 

1379 
1195 
1009 
0825 
0Gl0 
0454 

0270 
,8820085 

L. 8819899 
9715 
9530 
9344 

91G0 
8975 
8789 
8GO4 
8120 
8234 

8049 
7864 
7679 
7494 
7308 
7123 

6939 
6754 
6568 
6383 
6198 
6012 

5826 
5641 
5455 
5270 
5085 
4899 

4714 
4529 
4312 
4157 
3972 
37m 

36GQ 

U. S. COAST AND GEODETIC SURVEY. 

Table f o r  transformatwn of coordinates-continued. 
__ 

DiR. 
1". 

18.4 
18.5 
18. 5 

18. 4 
18. G 

18.4 
18.4 
18.6 
18. 4 
18.4 
18.6 

18.4 
18.4 
18. 5 
18.4 
18. G 
18.4 

18.5 
18.4 
18. G 
18.4 
18.5 
18.6 

18.4 
18.5 
18. 6 
18.4 
18. 5 
18. G 

18.4 
18.5 
18.0 
18.5 
18.4 
18.6 

18.5 
18.5 
18.5 
18.5 
18. G 
18.5 

IS. 4 
18. 5 
18. G 
18.5 
18.5 
18. G 

18. G 
18.5 
18. 6 
18.5 
18. 5 
18. 6 

18.5 
18.5 
18.7 
18.5 
18.5 
18.6 

18. G 

la. 4 

~~ __ 

Log K .  

2.0052342 
44 
46 

50 
62 

54 
56 
58 
G 1  
63 
G5 

67 
69 
71 
74 
78 
78 

80 
82 
84 
87 
89 
91 

93 
95 

2.0052397 
2. MI52400 

02 
04 

OG 
08 
10 
12 
14 
16 

18 
20 
22 
25 
27 
29 

31 
33 
35 
38 
40 
42 

44 
4G 

51 
53 
65 

57 
59 
61 
83 
05 
G7 

69 

48 

48 

93 41 34 00 

I. 32302 20 
08 30 

1.32297 11 10 

40 :! 11 50 

45 11 21 40 00 

- _  

Log H. 

I. 8813600 
3415 
3230 
3045 
2858 
2673 

2487 
2302 
2115 
1930 
1745 
1558 

1373 
1187 

0813 
0630 
0443 

0237 
I. 8810072 

0700 
9514 
9327 

9141 
8956 
8770 
8584 
8307 
8212 

8026 
7810 
7663 
7467 
7281 
7094 

6909 
6723 
6536 
6360 
G1G4 
5977 

5791 
5605 
5417 
5231 
5014 
4858 

4672 
4485 
4300 
4113 
3926 

1001 

I. 8809886 

3740 

3554 
3367 
3180 
29% 
1807 
2G2G 

2r34 

18. G 
18. 5 
18. 5 
18.5 
18.7 
18.5 

18.5 
18. 5 
18.7 
18.5 
18.5 
18.7 

18.5 
18.6 
18. G 
18. G 
18.5 
18.7 

18. G 
18.5 
18.7 
18.5 
18. G 
18.7 

18. G 
18.5 
18. G 
18.8 
18.7 
18.5 

18. G 
18.6 
18.7 
18. G 
18.6 
18.7 

18.5 

18.7 
18.6 
18. G 
18.7 

18.6 
18. G 
18.8 
18.0 
18.7 
18.6 

18. G 
18.7 
18.5 
18.7 
18.7 

18. G 
18.7 
18.7 
18. G 
18.7 
18.7 

18.6 

in.  G 

18. G 

..___ 

Log K.  

2.0052469 
71 
73 
76 
78 
80 

82 
84 
86 
89 
91 
93 

95 
97 

2.0052199 
2. MI52502 

04 
00 

08 
10 
12 
14 
18 
18 

20 
22 
21 
27 
29 
31 

33 
35 
37 
40 
42 
44 

59 
G 1  
63 
GG 
68 
70 

72 
74 
7G 
78 
80 
82 

81 
86 
88 
91 
93 
96 

97 

- - ~ -  
Log L. 

- 
2.32445 

49 
53 
58 
62 
G(i 

70 
74 
79 
x3 
88 
93 

2.32107 
2.32501 

05 
10 
14 
18 

22 
26 
30 
35 
39 
43 

47 
51 
55 
60 
G1 
68 

72 
70 
81 
85 
89 
94 

2.32598 

05 
11 
15 
19 

23 
27 
31 
36 
40 
44 

48 
52 
57 
81 
G 5  
70 

74 
78 
X2 
87 
92 

2.32696 

2.32700 

2.32002 



-_ 
Latitude. 

0 I ,# 

41 40 00 
10 
20 
30 
40 
50 

41 41 00 
10 
20 
30 
40 
50 

41 42 00 
10 
20 
30 
40 
50 

41 43 00 
10 
20 
30 
40 
50 

41 44 00 
10 
20 
30 
40 
50 

41 45 00 
10 
20 
30 
40 
50 

41 46 00 
10 
20 
30 
40 
50 

41 47 00 
10 
20 
30 
40 
50 

41 48 00 
10 
20 
30 
40 
50 

41 49 00 
10 
20 
30 
40 
50 

41 50 W 

1.32700 
04 
OR 
13 
17 
21 

25 
29 
33 
38 
42 
46 

50 
54 
59 
63 
67 
72 

~. 

Log rz. 

41 50 00 
10 
20 
30 
40 
50 

41 51 00 
10 
20 
30 
40 
50 

41 52 00 
10 
20 
30 
40 
50 

1. 8802434 
2247 
2060 
1874 
1687 
1500 

1313 
1127 
0939 
0753 
0566 
0379 

0192 
1.8800005 
1.8799810 

9632 
9444 
9258 

9071 
8884 
8697 
8510 
8323 
8135 

7948 
7762 
7574 
7387 
7200 
7012 

6825 
6638 
6450 
6203 
6076 
5888 

5701 
5514 
5327 
5140 
4952 
4765 

4578 
4391 
4203 
4015 

3640 

3453 
3265 
3077 
2890 
2702 
2514 

2327 
2139 
1951 
17M 
1576 
1388 

1200 

38211 

76 
80 
84 
89 
93 

1.32797 

RELATION BETWEEN COORDINATES. 

Table f o r  transformation of  coordinates-Continued. 

41 53 00 
10 
20 
30 
40 
50 

__ .- - 

Diff. 
1". 

_ _  
18.0 
18. 7 
18. 7 
18.6 
18.7 
18.7 

1s. 7 
18. 6 
18.8 
18.6 
18.7 
18. 7 
18.7 
18.7 
18.6 
18.7 
18.8 
18. 6 

16.7 
18.7 
18. 7 
18. 7 
18. 7 
18.8 

18.7 
18.6 
18. 8 
18. 7 
18.7 
18.8 

18.7 
18. 7 

18.7 
18.7 
18.8 

18.7 
18. 7 
18.7 
1s. 7 

18.7 

18. 7 
18.7 
18.8 
18. 8 

I S  8 

18. 7 
18.8 
18. 8 
18. 7 
18. 8 
18.8 

18.7 
18. 8 
18. 8 
18. 7 
18. n 
18.8 

ia 8 

18. 8 

in. 8 

in. 7 

2.32801 
05 
09 
14 
18 
22 

Log I<. 

41 54 00 
10 
20 
30 
40 
BO 

!. 0052697 
Z. 0052590 ?. 0052601 

04 
o(i 
08 

10 
12 
14 
17 
I9 
21 

23 
25 
27 
29 
31 
33 

35 
37 
39 
42 
44 
46 

48 
50 
52 
55 
57 
59 

61 
63 
65 
68 
70 
72 

74 
76 
78 
81 
83 
85 

87 
89 
91 
93 
95 
97 

1.0052690 
1.0052701 

0 3  
00 
ox 
10 

12 
14 
16 
10 
21 
23 

25 

2G 
30 
35 
39 
43 
48 

41 55 00 
10 
20 
30 
40 
50 

52 
56 
60 
G5 

73 
69 

41 56 00 
1 m 
20 
30 

50 
40 

2.32899 

2.32903 

16 
20 
24 

07 
11 

50 

41 58 00 
io  
20 
36 
40 
50 

28 

37 
4 1  
45 
50 

3 2 
41 59 00 

20 
30 
40 
50 

i o  

54 11 42 00 00 

_ _ ~ _  
~~ 

Log H .  

.8791200 
1013 
0825 
0638 
0449 
0262 

. x7m75 
,8789886 

9698 
9510 
9323 
9134 

89-16 
8759 
8570 
8882 
8194 
8006 

7818 
7630 
7442 
7254 
7065 
6877 

6690 
6502 
6313 
6125 
5937 
5748 

5560 
5372 
51x3 
4095 
4xw 
4617 

4429 
4241 
4052 
3864 
3676 
3486 

3298 
3110 
2923 
2733 
2544 
2356 

2167 
1979 
17x9 
1601 
1.113 
1223 

1035 
OS40 

(1 168 
0280 

!. S7SO090 

L. 8779902 

0057 

____ __ 
Diff. 
1". 
I_ 

18. 8 
18. 7 
18. 8 
18. 7 
18. 9 
18.7 

18. 7 
18.9 
18. 8 
18.8 
18.7 

18.8 
lb. 7 
18. 9 
18. 8 
18. 8 
18.8 

18. 9 

18.8 
18. 8 
18. 8 
18.8 
IS. 9 
18.8 

18.7 
18. 8 
18.9 
18.8 
18. 8 
18.9 

18. 8 
18. 8 
18.9 
18.8 
18.9 
18.9 

18.8 
18. 8 
18.9 
1% 8 
IR. 8 
19.0 

18.8 
18. x 
18.8 
18.9 
18. 9 
18.8 

1s. 9 
18. 8 
19.0 
18.8 
18. 8 
19.0 

18.8 
18.9 
18.0 
18.9 
18.8 
19. 0 

ia. 8 

._ - -.. - ___  ~ 

Log K.  

!. 0052725 
27 
29 
32 
3.1 
36 

38 
40 
42 
45 
47 
49 

51 
53 
55 
57 
59 
61 

63 
65 
67 
70 
72 
74 

76 

80 
83 
85 
87 

99 
91 
$13 
96 

8.0052798 
I. 0052800 

02 
04 
(Hi 
09 
11 
13 

15 
17 
19 
21 
23 
25 

27 
29 
31 
34 
36 
38 

40 
42 
44 
47 
49 
51 

53 

78 

63 

-- 
.Jog L. 

3. 32954 
58 
62 
67 
71 
75 

79 
83 
R7 
92 

I. 32996 
3.33000 

01 
08 
12 
1'1 
21 
25 

29 
33 
37 
42 
46 
50 

54 
58 
63 
67 
71 
76 

80 
64 
89 
94 

2.33098 
2.33102 

00 
10 
14 
18 
23 
27 

31 
35 
39 
44 
48 
53 

56 
60 
65 
69 
75 
78 

82 
86 
90 
9.5 

2. 33199 
2.33203 

07 



64 

Latitudo. 

57 
61 
66 
70 
74 
79 

e , .,> 

42 M) 00 
10 
20 
30 
40 
50 

42 01 00 
10 
20 
30 
40 
50 

42 02 00 
10 
20 
30 
40 
50 

42 03 00 
. 10 

20 
30 
40 
50 

42 34 00 
10 
20 
30 
40 
50 

42 05 00 
10 
20 
30 
40 
MI 

42 06 MI 
10 
20 
30 
40 
50 

42 07 00 
10 
2n 
30 
40 
50 

io  
42 08 00 

20 
30 
40 
50 

42 09 MI 
1c 
20 

40 
M1 

42 10 OC 

30 

42 12 00 
10 
20 
30 
40 
50 

Log H .  

83 
88 
92 

!. 33296 
!. 33301 

05 

.8779902 
9713 
9523 
9335 
9146 
8956 

8768 
8579 
8391 
8201 
8012 
7823 

7634 
744.5 
7256 
7N7 
8878 
6688 

6499 
6310 
6120 
5931 
5742 
5552 

5363 
5174 
4984 
4795 
4806 
4416 

4227 
4038 
3848 
3658 
3468 
3280 

3091 
2901 
2711 
2522 
2333 
2142 

1953 
1763 
1573 
1364 
1194 
1MM 

0814 
0625 
0436 
0245 

L. 877M55 
1.8769% 

8676 
6187 
9206 
9105 
8916 
8726 

8536 

42 13 00 
10 
20 
30 
40 
50 

U. S, COAST AND GEODETIC SURVEY. 

Table for transformation of coordinates-Continued. 

09 
13 
17 
21 
26 
30 

34 
38 
42 
46 
51 
55 

59 

18.8 
18.9 
19.0 

18.9 
19.0 

18. 8 

18. 8 
19.0 
18.9 
18.9 

18.9 

18.9 
18. 9 
18.9 
19.0 

18. 9 
18. 9 
19.0 
18. 9 
18.9 
19.0 

18.9 
18. 9 
19.0 
IS 9 
18. 9 
19.0 

18.9 
18.9 
19.0 
19. 0 
19.0 
18. 8 

1% 9 
19.0 
19.0 
18. 9 
18. 9 
19. 1 

18. 9 
19.0 
19.0 

19.0 
19.0 

19. 0 
18. 9 
18. 9 
19. 1 

18.9 

19.0 
18. g 
1%. 1 
19. 1 
18. 9 
19. a 

ia 8 

ia 9 

ia 9 

ia 9 

10. a 

19. a 

42 14 00 
10 
20 
30 
40 
50 

42 15 00 
10 
20 
30 
40 
50 

42 16 00 

Log E. 

061 

.0052853 
55 
57 
60 
62 
G4 

66 
68 
70 
72 
74 
76 

78 
80 
82 
84 
87 
89 

91 
93 
95 

!. 0052898 
!. 0052900 

02 

04 
06 
08 
11 
13 
15 

17 
19 
21 
23 
28 
28 

30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 

54 
56 
59 
61 
63 
66 

68 
70 
72 
74 
77 
79 

81 

50 

Log L. Latitudo. 

I__ --- /I_ , I ,  

10 

18 
22 
27 

14 

31 

15 
30 

28 50 

42 18 00 

20 
30 
40 

i o  

50 

10 

44 30 
49 40 
53 I 50 

43 
3c 
4c 
5c 

60 1 1  42 20 OC 

__- 

Log H .  

.8768536 
8347 
8156 
7966 
7776 
7586 

7396 
7206 
7015 
6825 

6446 

6255 
6065 
5875 
E684 
5194 
5304 

5114 
4924 
4733 
4543 
4353 
4161 

3971 
3781 
3590 
34042 

3018 

2828 
2638 
2447 
225C 
2066 
1876 

168j 
1494 
1304 
1111 
0921 
0731 

0541 
035C 

1.8760155 
.8759966 

977E 
958E 

93% 
920: 
9013 
8822 
863: 
844c 

825i 
805g 
786; 
767: 
74% 
729i 

710: 

(in35 

32ia 

__ 
I_ 

Diff. 
1”. 

___ 

19.0 

19. 1 
19.0 

1% 9 

19.0 
19.0 

19.0 
19.0 
19.1 
19.0 
19. 0 
18.9 

19.1 
19.0 
19.0 
19.1 
19.0 
19.0 

19.0 
19.0 
19.1 
19.0 
19.0 
19.2 

19.0 
19.0 
19.1 
19.0 
19.0 
19.2 

19.0 
19.0 
19.1 
19.1 
19.0 
10.1 

19. 1 
19.0 
19.0 
19. 2 
19.0 
19.1 

19.0 
19.1 
19. 1 
19. 1 
19.0 
19.2 

19.0 
19.1 
19.2 
19.1 
19.0 
19.2 

19. 0 
19. 1 
19.2 
19. 0 
19. 1 
19.2 

18. 2 

Log If. 

1.0052981 
83 
a5 
87 
‘90 
92 

94 
96 

!. 0052998 
!. 0053oM) 

02 
04 

06 
08 
10 
12 
15 
17 

19 
21 
23 
25 
28 
30 

32 
34 
36 
38 
41 
43 

45 
47 
49 
51 
54 
58 

58 
60 
62 
64 
66 
68 

70 
72 
74 
78 
79 
81 

83 
85 
87 
89 
91 
93 

95 
2.0053097 
2.0053100 

02 
04 
07 

oc 

L 33480 
64 
68 
72 
77 
82 

86 
90 
9.5 

l .  33499 !. 33503 
08 

12 
‘3 
20 
24 
29 
33 

37 
41 
45 
49 
54 
58 

62 
66 
70 
74 
79 
83 

87 
91 

1.33596 
2.33600 

04 
08 

12 
lfi 
21 
% 
30 
34 

38 
42 
46 
50 
55 
59 

63 
67 
71 
75 
80 
a5 

89 
93 

2.33697 
2.33701 

06 
10 

14 



-- __- 
Latitude. 

~- 
0 , ,I 

'.35114 
18 
22 
26 
31 
35 

42 20 00 
10 
20 
30 
40 
50 

42 30 00 
10 
20 
30 
40 
50 

42 21 00 
10 
20 
30 
40 
50 i? 

4 2 2 2 0 0  
10 
20 
30 
40 
50 

42 23 00 
10 
20 
30 
40 
50 

40 I 50 

42 24 00 
10 
20 
30 
40 
M) 

65 
69 
73 
77 
82 
86 

90 
94 

!. 33798 
!. 33802 

07 
11 

42 25 00 
10 
20 
30 

50 
40 

42 132 00 
10 
20 

, 30 ' 40 
50 

42 33 00 
10 
20 
30 
40 
50 

42 26 00 
10 
20 
30 
40 
50 

15 
19 
23 
28 
32 
36 

42 27 00 
10 
20 
30 
40 
50 

42 34 00 
10 
20 
30 
40 
50 

42 28 00 
10 
20 
30 
40 
50 

40 
44 
48 
52 
57 
61 

G5 
69 
74 
78 
w 
68 

12 29 00 
10 
20 
30 
40 
50 

42 30 00 

42 36 00 
10 
20 
30 
40 
60 

42 36 00 
10 
20 
30 
40 
50 

Log I€.  

17 
21 
25 
29 
34 
38 

RELATION BETWEEN COORDINATES. 

Table for transformation of coordinales-Continued. 

42 38 00 
10 
20 
30 
40 
50 

.a757102 
6912 
6722 
6530 
6339 
6148 

5957 
5766 
5574 
5383 
5192 
5m 
4809 
4618 
4426 
4235 
4044 
3852 

3061 
3469 
3278 
3088 
2895 
2704 

2512 
2321 
2129 
1937 
1746 
1554 

1362 
1171 
0979 
0787 
059G 
0403 

0212 
1. 87W20 
1. x749ax 

9630 
W44t 
926!2 

9061 
X869 
bG77 
8485 
8293 
8101 

7910 
7716 
7525 
7334 
7142 
0949 

6757 
li5(i6 
(i372 
GI81 
59x9 
6796 

42 
46 
50 
54 
59 
63 

67 5604 

42 39 00 
10 
20 
30 
40 
50 

42 40 00 

- __ 
Din. 
1". 

19.2 
19.0 
19.0 
19. 2 
19.1 
19.1 

19. 1 
19.1 
19.2 
19. 1 
19. 1 
19. 2 

19.1 
19.1 
19. 2 
19.1 
19.1 
19.2 

19. 1 
19. 2 
19. 1 
19.2 
19. 1 
19. 1 

19.2 
19.1 
19.2 
19.2 
19. 1 
19.2 

19.2 
19.1 
19. 2 
19.2 
19. 1 
19.3 

10.1 
19. 2 
19. 2 
19. 2 
19.1 
19.3 

10. 1 
19. 2 
19.2 
19.2 
19. 2 
19.2 

19. 1 
19. 2 
19.3 
19. 1 
19.2 
19. :I 

19. 2 
19.2 
19.3 
19.1 
19.2 
19.3 

19.2 

.~ 

Log IC. 

2.0053109 
11 
13 
15 
18 
20 

22 
24 
26 
2s 
31 
33 

35 
37 
89 
41 
43 
45 

47 
49 
51 
53 
56 
58 

60 
62 
64 
GG 
60 
71 

73 
75 
77 
70 
82 
84 

Re 
(Kj 
92 
95 
97 

2.005319Y 
2.0053201 

03 
OB 
07 

86 

09 

11 
13 
15 
17 
20 
22 

2'1 
PO 
28 

33 
35 

3i 

:{a 

,og L.  11 Latitude. 

11 0 I I ,  

3.33896 
z. 33900 

04 
09 

13 1 50 

Log II. 

1.874M04 
5412 
5219 

4835 
4642 

4450 
4258 
4OG5 
3873 
3681 
3r87 

3295 
3103 
2911 

2525 
2333 

2141 
1949 
1'55 
1563 
1371 
1177 

Os85 
0793 
OGW 
0407 
MI4 

I. 8740022 

1.8739629 
9G37 
9443 
9251 
9058 
83.X 

8672 
8479 
82% 
m93 
71m 
7707 

7514 
7321 
7127 
G935 
6742 
6548 

6355 
6162 
5970 
5778 
55m 
5390 

5197 
5004 
4x10 
4617 
4424 
4230 

4037 

W?:, 

2718 

__- - 
Din. 
1". 

19.2 
19.2 
19. 3 
19. 2 
19.2 
19.3 

19.2 
19. 2 
19.3 
19.2 
19.2 
19.2 

19. 2 
19.2 
19.2 
19. 3 
19. 3 
19.2 

19.2 
19.2 
19.4 
19. 2 
19.2 
19.4 

19.2 
19. 2 
19.3 
19.3 
19.3 
19.2 

19.3 
19.2 
19.4 
19.2 
19.3 
19.2 

19.4 
19.3 
19.3 
19.3 
19.3 
19.3 

19.3 
19.3 
19.4 
19.2 
19. 3 
19.4 

19.3 
19.3 
19.2 
19.4 
19. 3 
19.3 

19.3 
19.3 
19.4 
19.3 
19.3 
19.4 

19.3 

65 

- 
Log IC. Lo& 
___ 

2. 0 0 m : n  
39 
41 
43 
46 

. 46 

50 
52 
54 
50 
59 
61 

63 
65 
67 
69 
71 
73 

75 
77 
79 
81 
84 
% 

90 
92 
94 
97 

2.0053299 

2. 00m01 
03 
05 
07 
10 
12 

14 
16 
18 
20 
23 
25 

27 
29 
31 
33 
36 
:is 
40 
42 
44 
46 

50 

52 
54 
5G 
58 
61 
63 

G5 

88 

48 

___ 

2.33967 
71 
75 
70 
84 

92 
2.33996 
2.34000 

05 
09 
14 

18 
22 
26 
30 
35 
39 

43 
47 
51 
55 
GO 
64 

68 
72 
76 
81 
86 
90 

94 
2.34095 
2.34102 

06 
10 
15 

19 
23 
23 
32 
36 
41 

45 
49 
53 
57 
62 
GG 

70 
74 
78 

87 
91 

95 
2.34199 
2.34203 

07 
12 
16 

88 

82 

2a 

93883 "-38-5 



66 U. S. COAST AND GEODETIC SURVEY. 

Table for transformation of coordi?iales-Continiirtl. 

!. 3.4397 
I.34401 

3 
14 
19 

23 
27 
31 
35 
40 
44 

. -  -- 

I .L'?. :,7 00 
I 10 

20 
30 
40 
5Q 

42 58 00 
10 
20 
30 
40 
.-a 

e , ! , I  

42 41 IN 
10 
20 
30 
40 
60 

42 42 00 
10 
20 
30 
40 
50 

42 43 00 
10 
20 
30 
40 
50 

42 44 00 
10 
20 
30 
40 
XI 

42 45 00 
10 
20 
30 
40 
54 

2 4G 00 
10 
M 
30 
40 
54 

12 47 00 
10 
20 
30 
40 
XI 

(2 48 00 
10 
20 
30 
40 
.K) 

42 49 00 
10 
20 
30 
40 
50 

425000 

2876 
4 W  
WS9 
ma 
4102 
1"s 

1715 
1521 
1324 
1134 
0940 
0747 

0554 
&?Ga . si301GG 

.8729972 
9779 
95x4 

9391 
9108 
o w 3  
xw 
S l G  
8421 

a 2 7  
w4 

7M7 
7451 
7 2 3  

7064 
Gh7 1 
GGiC 
648% 
GW 
Go92 

58% 
57% 
551 1 
531; 
5 1 2  
4y"! 

473.: 
451( 
434: 
4151 39'' 
Jlb. 

3Sl! 
337l 
31H 
2%- 
27n1 
2.5% 

wo: 

7 w  

d, . - ., 

19.3 
19. 3 
19. 4 
19. 3 
19.4 
10.4 

19.3 
19.3 
19. 4 
19.3 
19.4 
19.4 

19.3 
19. 4 
19. 3 
19. 4 
19.4 
19.3 

19.3 
19.4 
19. 4 
19. 4 
19. 3 
19.5 

19. 3 
19. 3 
19.5 

19.3 
19.5 

19.4 
19.3 
19. 4 
19. 3 
19.5 
19.4 

19.4 
19. 3 
19. 5 
19. 4 
10. 4 
19.5 

19.4 
19. 3 
19. 6 
19. 4 
19. 4 
19.5 

19.4 
19. 4 
19. 5 
19. 4 
19.4 
19.5 

10.4 
19. 4 
19.4 
10. E 
19. I 
19.2 

19.4 

in. 4 

- - .- . .. .- - 
I I '  

120g K. ~ Log L. !I Latitude. 

- - -  

.IN53365 
67 
G9 
71 
74 
70 

7R 
no 
82 
84 
87 
89 

91 
93 
9s 

71 !I  42 52 00 
70 si 10 
M ' 1  20 

.0053rw x9 40 

.no53307 w ' 1  30 

02 , 83 I (  54 

17 
19 
21 
23 
25 
27 

29 
31 
33 
35 
38 
40 

42 
44 
40 
48 
51 
53 

55 
57 
59 
Gl 
G4 
66 

68 
70 
72 
74 
77 
79 

ni 
s3 
M5 
Y7 
00 
92 

94 

22 142 54 00 
2 6  10 

20 

39 I 40 
43 j 50 

47 142  55 00 
10 
20 

40 1 5Q 

59 

GR 

74 '1 43 00 oc 

.Hi22102 
m1s 
2012 
1318 
1621 
1429 

1231 
1MO 
OM,; 
0650 
n4X) 
0x1 

s7ma 
,8710872 

'9677 
94s2 

WJ3 

RX98 
8iM 
so8 
W14 
8119 
79% 

7729 
7 5 3  
7x3s 
7144 
GW9 
67% 

6358 
636 1 
GIG8 
5973 
6778 
55u 

53x7 
5102 

4802 
4W7 
4412 

4217 
4022 
382(i 
3G31 
343G 
Y!39 

3w4 

2653 
W J 8  
mi3 
m7 

167C 
14x0 
12% 
1089 
OW1 

089E 

9 ~ x 7  

409x 

2 a n  

1x71 

1!1. 4 
19. 4 
19. G 
19. 4 
19. 4 
19. 5 

19. 5 
19. 4 
19. 5 
19. 5 
19. 4 
19. 5 

19.5 
19.4 
19. 5 
19. 5 
19. 5 
19. 4 

19.5 
19.4 
19. 0 
19.4 
19.5 
19.6 

19.4 
19. 5 
19. G 
19.4 
19. 5 
19.6 

19.5 
19.4 
19. (5 
19. 5 
19. 5 
19.0 

19.5 
19. 5 
19. 4 
19.6 
19. 5 
19.5 

19.5 
19.5 

19. 3 
19.5 
19 7 

19.5 
19. 5 
10. u 
19. 5 
19.5 
18. G 

19. G 
19. 5 
19.0 
19.5 

19.0 

19. a 
10. a 
10. 5 

I .  0034!J I 
!Ki 

I. 005?49X ?. 003miOo 
02 
M 

06 
08 
10 
12 
15 
17 

I9 
21 
23 
25 w 
30 

32 
34 
36 
38 
41 
43 

4.5 
47 
49 
51 
54 
56 

58 
GO 
62 
04 
07 
60 

71 
73 
75 
77 
79 
81 

m 
XI 
M 
80 
02 
94 

OG 
2. WX3598 
2. o(153GM 

01 
05 
07 

M 
I1 
13 
It 
16 
24 

2. 

,34474 
78 
82 
r(G 
91 
95 

. .U4W 
. 3 4 m  

07 
11 
16 
20 

24 
28 
32 
36 
41 
45 

49 
53 
57 
61 
06 
70 

74 
7R 
83 
87 
91 

!. 345% 

!. 34000 
01 
0.3 
12 
17 
21 

25 
29 
33 
37 
42 
46 

' a  
51 
58 
02 
87 
72 

70 m 
8.4 
x8 
93 

1.34097 

2.34701 
oj 
OB 
13 
18 
22 

28 



RELATION BETWEEN COORDINATES. 67 
Ta hle Jor Irar~sJorm alion of coordincr~rcs---Cnn tinucd . 

. .  .~ - . -- 

4 3  c1 0 
10 
20 
30 
$ 

43 02 00 
10 
20 
30 
40 
.M 

4 3  03 00 
10 
20 
30 
40 
M) 

43 04 00 
10 
2G 
30 
g 

43 05 00 
10 
20 
30 
40 , 
M ,  

43 06 00: 

2n I 
30 I 
40 I 
5 0  

i 
43 07 00 

10 
20 
30 
40 
50 

43 ox 00 
10 
20 

40 
50 

43 00 00 
10 
20 
30 
40 
50 

43 10 00 

10 

30 

9524 i 19.t 
9328 19.: 
9132 19.7 

10. t 

XP37 i 19.: 
R i l !  1O.L 

XI54 I 19.: 
7957 \ 19.7 
;io1 10.f 
imi 1 19.: 
7309 19. i 

i l i a  
6076 
ti781 
IiSRi 
lJ388 
0194 

So98 
s 0 2  
.SO06 
5409 
521 4 
.SI17 

4821 
4623 
4428 
4232 
4030 
3838 

31143 
3447 
32.50 
30.54 
2858 
2641 

2404 
Y m  
2072 
1875 
IG70 
1482 

12S6 

os93 
OGOli 
OXJO 
0303 

lorn 

1.870010G 
1.8ti09O10 

9712 
0516 
0320 
9122 

80% 

10. c 
10. I 

10. d 

19. E 
19.5 

19. c 
IO. I 
19. i 
IO. c 
19. : 
10.7 

19. E 
19.0 
10. 7 
IO. 8 
10. G 
19.7 

I O .  5 

19.7 
19. G 
19. 7 

19. 7 
19. (i 
19. 0 
19.1 
19.0 
19. 7 

19. C 
19. < 
10. I 
19. 7 
19. (i 
18. 7 

10. 7 
IO. G 
IO. 8 
19. 0 
1U. li 
19.8 

19. ti 

19.! 

IO. a 

19. c 

- . .. -__ - - 

Log K. 
.. - _. 

2.0053022 
24 
20 
28 
31 
33 

35 
37 
30 
41 
43 
45 

47 
49 
81 
53 
5(1 
8 

00 
82 
F4 
66 
09 
i1 

73 
7.5 
77 
70 
82 
84 

80 

'90 
02 
95 
07 

L M)S3li90 
!. 0053701 

03 
05 
OH 
10 

12 
14 
10 
18 
21 
23 

25 
27 
28 
31 
33 
35 

37 
39 
41 
43 
40 
48 

50 

sa 

77 I43  12 00 

85 1 20 
10 i: 1, :{n 

04 1 9 
2.347uq 1 ,  do 

43 13 00 
10 
20 
30 

24 
?O 

7745 
7.540 
7351 
7154 
095.9 
0760 

a w  
63ti7 
GIGO 
t r  1.1 
5578 

5381 
5184 
4936 
47xv 
1502 
4394 

4107 
4000 
3803 
3005 
3408 
3211 

3014 
S I  7 
2010 
2422 
2225 
m2 7 

1830 
I 032 
143.1 
1237 
1040 
0841 

sw: 

0044 
044 7 
0240 

1.8090051 
1. x(i(Jus-54 

9651 

7Udt 

19. 0 
10.7 
IO. 6 
18. 8 
19. li 
19. 7 

10. 7 
10. 0 
IO. 8 
10. 7 
19. ti 
19.8 

10. 7 
10. 6 
IO. 8 
19. 7 
19. 7 
19. 7 

10. 7 
18.7 
It). 8 
10. 7 
IO. 7 
10.8 

19.7 
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1768 
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4W2 
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22.0 

21. 0 
21. 9 
E. I 
?I . ! ]  

22. 1 

21.9 
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2423 
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1319 
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21.9 
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22.0 
22. 0 
22.0 
22.0 

22.0 
'E. 0 
22. 1 
21.0 
22.0 
22. 1 

22.0 
22.0 
21.0 
22. 1 

22.0 

22.0 
22.0 
22.1 
22.0 
22.0 
22.1 

22.0 
22.1 
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22.0 
22.1 

22.0 
22.1 

22.1 
22. (1 
22.1 

22.0 
22.1 
22.1 
P. 0 
22.1 
'12. I 

22.1 
22. 0 
22. 2 

22.1 
22. I 

22. 1 
22. 1 
22. I 
22. 1 
22. I 
22.1 
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22.1 
22. 1 
22. 1 
22.1 
22. 1 

22.1 
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72.1 
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22. 0 
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k9 30 j 
9.1 1 40 

-. - 

Log I I .  

I. 844%1-!0 
R225 
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Din. 
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22.1 
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22.1 
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22. 1 
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22.1 
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22.3 
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22.1 
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2". 3 
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22.2 
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22.2 
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.. 
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5.5 
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.w 
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50 
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50 
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40 
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50 
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30 
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50 
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50 
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50 
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22. 5 
22.0 
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40 
50 
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10 
20 
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40 
50 
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50 
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40 
50 
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10 
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5a 
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m 

97 
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2.m:fiiM 
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00 

Log II. 

1.8435138 
4915 
4002 
4470 
424X 
4025 

3802 
3 m  
3357 
3134 
2912 
2x8 

2460 
224 4 
2020 
1798 
1575 
1352 

1129 
0000 
0084 
MG I 

1. n430015 

1. -792 
9570 
9340 
0123 
8800 
8677 

84s.l 

8037 
7784 
7.331 
7337 

7114 
6801 
Gfic8 
G445 
0221 
5998 

5i35 
5552 
532R 
510.5 
4,932 
4658 

4.L3.I 
421 1 
3087 
37G4 
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3316 
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2045 
2422 
21V8 
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1750 
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2@ 

U .  S. COAST AND GEODETIC SURVEY. 

Table for  trnnsfonnation of coordinates-Continued. 
-_ .- -. 

DiR. 
1". 

22.2 
22. 3 
22. 3 
22.2 
22.2 
z 3  

22.3 
22.2 
22.3 
22.3 
22.2 
22.4  

22.2 
22.2 
22.4 
22.2 
22.3 
22.3 

22.3 
22.3 
22.2 
22. 3 
22.3 
22. :I 

22.3 
22.2 
22. .3 
22.3 r2. 3 
22. a 
22.3 
22.3 
22. 4 
22. 3 
22.3 
22. 4 

22.3 
22.3 
22.3 
22.3 
22. 4 
22.3 

22.3 
22.3 
22. 4 
22. 3 
22. 3 
22.4 

22.4 
22. 3 
22. 4 n. 3 
22.4 
22.4 

22.3 
22.4 
22.4 
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22.4 

22.4 
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75 
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88 
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28 
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35 
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39 

.%I 
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52 
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65 
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74 
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80 
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mi 
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7270 
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3231 
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22.4 97 
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22.5 
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22.5 

22.4 
22.4 
22. 5 
22.4  
22.4 
22.4 

22.4 
22. 4 
22. 5 
22.4 
22.5 
22. 4 

22. 4 
22. 4 
22.5 
22.4 
22.5 
22.5 

22.4 
22.4 
22.6 
22.4 
22.4 
22. G 

22.4 
22.4 
22.5 
22.4 
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22.4 

22.5 
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22.5 
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03 

n5 
07 
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10 
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25 
27 
20 
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53 

m 
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78 
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03 

05 
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53 
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79 
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91 
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33 
37 
41 
46 
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54 
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67 
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02 

L4OG07 
1.40701 

05 

09 
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30 

34 
34 
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56 
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73 
77 
81 
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40 
50 
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50 
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40 
M 
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30 
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50 
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10 
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MI 
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40 

Ii J<LATION BETWEEN COORDINATES. 

Table for transformation of coordinales-Con tinucd. 
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7R75 
iGl0 
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7159 

6934 
6709 
0.184 
0259 
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.Ti58 
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4907 
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3120 
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8135 
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i O 3  
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5195 
4067 

4741 

;:? . ,,.A 

_ _  - .  _ -  - 
Dill. 
1”. 

22.5 
Y2.4 
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22.5 
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22. 7 
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22. 0 
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47 
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2. s 
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97 
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05 
OS 
10 
12 
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21 
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02 
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42 
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GI 

G5 
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73 
is 
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8G 
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04 
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3 
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sa 
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SC 
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50 
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20 
30 
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50 
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20 
30 
40 
50 

47 25 00 

30 
4 0 

47 2G 00 

47 23 oa 

.17 24 no 

i n  
20 

sn 

i n  
20 
3n 
.in 
5n 
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30 

47 27 00 
10 

40 
50 

47 28 00 
i n  
20 
30 
4n 
50 

47 29 00 
10 
20 
30 

60 

47 30 00 

40 
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1305 
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iNl9 
Cr~" 
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9175 
0248 
WlG 
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8.559 
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-- 

22.7 
22. h 
22. b 
22. h 
22.7 
2". 9 
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22. x 
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22.8 
2. h 

22. R 
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22. 8 
22. 0 
r2. h 

22. x 
22.7 
22. 9 
22.8 
22. x 
22.0 

22.6 

22.9 
22. H 
22. x 
22.9 

22. x 
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22. x 
22.9 

22. A 
22. 7 
22. x 
22. x 
22.9 
22.9 

22.9 
22. 0 
22. x 
22.9 
22.9 

22.0 
22. R 
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22.9 
23.0 

22. R 
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22.9 

23.0 
22.0 
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22. a 

22. n 
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70 
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Ih l t  
t a r 1  'p 

C=?,<-,,  arc^ 
arid s=.c, for this case. 

Thcrcforc 6'pp"=.c?( c, ( 10)  

111 order to reduce 6'p// from tic(:oiids i.o In(iters we must multiply by R arc I / /  which 
is cclual to 1/H.  

Therefore 

C'omhining cqiiatioutl (7) and ( I  I),  

7:? (: 

II 6'p (in Inctcr.q)==---. ( 1 1 )  

( I ? )  

It. is usually niorc convenient to h a w  
tlicsc coordinates cxprcased in fcct, and sincc tlic factms A' and 11 rcprcvent tlic rcrcip- 
rocal of a linear distance expretwd in mctcrs arid (7 tlic reciprocal of tfic product of 
two linear distances exprewcd in meters, tlic formulas for N and y Ixxome, 

A d /  T?V y (in mct.crs)=- --+'-a 11 H 

lcquations ( 6 )  and (12) give 1: arid y in  mctcrs. 

AX"COH'p' 

11' . K  (in feet ) =  -- X:3.28084, (13) 



To aid in making tlic corupiihlions tlie following factors aro usod: 

(16) 

.............. 
2G7 00 15.71 

10 07 ‘IG. 54 
:10 5:) :Ill.% 

dfrkrs.  

.... 



Latitude. Longitude. 
Jessup.. _._._.._ 40’ 32’ 53/’.353 74O 11’ 22/’.789 
13ogart (ongin). . 40 36 07 .650 74 06 58 .013 

__- 
A$“= - 3’ 14”.2!)7= - 194/‘.W AX”= $4’ ‘L‘IN.776=+2(i4”.776 

log AA”=2.4228786 lug x2=8.G2098 log A@”=2.2884661n 
log I1 =1.8876132 log L=2.31073-10 log K =2.0051763 

- 
log ~=4.3104918 109 L~~=0 .93171  log A@”K= 4.2Wti4 24 n 

z=+20 410.51 feet (west). Lz2=8.545 feet A$”~=-190fi2.(;(ih feet 

~43.545--19 662.665=--19 654.22 feet (BOUth).  

Latitude. 
Rowville. -. . . . 40° 32’ 39//.GO5 
13ogart(origh). 40 36 07 .650 

Longitudo. 
74’ 13/ 07/‘.737 
74 06 58 .013 

A@’/= -3’ 2S1’.045= -2O8”.O45 AX/’= 4-6’ 0‘3/’.724= +36!J”.724 

log AXN=2.5G7877G lob‘ z2= 8.91 103 log A$~”=2.3181~7211 
log I1 =1.8876379 log I,= 1,31073- 10 log K =2.0051761 __ 

log s=4.4555155 log LxZ= 1.22176 log A$/’h’=.1,32:f3339n 
2=+28 544.05 feet (west). Lx2=1G.G63 feet A$”K= - 2 1  053.937 feet 

y=lG.GF3-21 053.937= -21 037.27 feet (bOUth). 

The five stations whose geographic po&iions and plane coordinates arc ~ + C I I  J ~ O V C  

fire i n  n closed circuit, that ig, Nhrting with liogy~rt, the origin, :und going through 
Ilossw\.ille, Jesup,  Great Kills, and Fort‘l’ompkins 2, the figure closcs on itself ai Ihgnrt. 



89 

~. 

13og~i  to Ilosvil ln ........................................ -3 .  xn :I(; ?,:LO?. E. 

Rosq\rilla to 1k)p‘t .  ........................................ S. 53 36 33.  92 1;. 
A~lfi\(: at I towi l l c  ......................................... Y; 15. 

l~oswillc: to J c ~ ~ ~ I ~ . . .  .................................... . N .  80 18 4 ! ) .  54 15. 

,Jcsarrp to 1 h w i l h . . .  ......................................... .S. SO 18 49.54 \\‘. 

1:og;lrL t.o Itowvillc.. ...................................... .s. 53 M 33.92 I+’. 

Ar1glo n t  .lcssr1p.. .................................. .-. ....... 206 09 28.39 

Jcswp to ( i r d  1\1118 ...................................... .S. 285 28 17.93 W. 
, ~ c s ~ i i p  to Grcat K i l l H  ...................................... -8. 7.1 :il , j , .O i  15. 
Grcst. K i l h  to Jessup.. .................................... .X. 7.1 :$l 42.07 W. 
Angle at, (;rctat I < i l l ~  ........................................ I14 25 12.73 

.. 

Great liillH to P’ort. ‘hrnpkiris 2.. ............................ .N. :j!) 53 30. IC. 



90 

........... 

1)istnncr.. ..................................................................... 3. BOS92K2 
('01 8fl' 18' 49".64.. ............................................................. 0. 22rI!lfilfi 
SiilXOo18'4D''.54.. ............................................................. 9.WJlifi4l 
1,iititudc.. .................................................................... . I  2 . 6 2 4 S W  
1)rpnrturc.. .................................................................. .; d. 3026023 

U. S. COAST AND GEODETIC SURVEY. 

............ 

............ 

............ 
N. 421.5:~ 
E. 2.lW. 97 

Fort 'I'ornpkins 2 to Great Kill$. ............................ .S. 39 63 30. (i(i \V. 
;\riglc at Fort Tompkinu 2 . .  ................................ 47 12 45.05 

.................................................................... 
...................................................... 8.70343(R CosIli'o8'1S".71 

1,ntitudo __.._, 2.4flM40R 
s ~ ~ R ~ o o T , ' ~ s ' . ? I  ....................................................... ::::::::I O.YWIAQ 

Ueporturo.. .................................................................. .I 3. io25552 
.................................................................. 

Fort Tompkiri~ 2 l(1 llogart.. ............................... .s. 87 06 15.71 \V. 
Dogart to Fort Tompkirw 2. .  ................................ .K. 87 06 15.71 IC. 

.......... 
............ 
............ 

R. Z7~.*i. IS 
W. Ni0.11.0:I 

COMI'UTATION O F  I.hT1TUI~ER A S I )  Ilt:PAI(TtiRES. 

[llisl;inccs iiro all givcrl in mrtvrs.] 
Rogarl to  R a w i l k .  

___. - _ __ - .- - - - .- - - - - - - . -. - __. - . . .  ___ - - . - . - -. -. - . - - . . .  - .. - - -. .-. - - - . 

ilrpt~rliircs. 

................................................................... . I _  fl:a;;oa ............ 
i".92.. ............................................................. 9. ii32(H.I ............. 

0. [X)?i!IlZ I.. .......... Sin %la 36' Xi".!)?. ............................................................. _ '  
1.afifudc ........................................................................ 3 X U X M 7  I S O . l I 2 . I ?  
1 ) c ~ i d u r c  ....................................................................... 3:0395315 W: 8700. :'5 

I 

1)istancr.. .......................................................... ...........I 3. i O 7 i l f i D  1.. .......... 

1)epnrturo.. ................................................................... 1 i. G'JI(LW I!. ~DI(;. 55 

cos 740 31' 42".07.. ............................................................ .! 
Sin 74'31' 42".07.. .............................................................. 

o. 42r, im I.. .......... 
I1.0S:~!17flll ............. 

1,;ititudc.. ..................................................................... '3. I .TIX.III~ j s. I : ~ I ~ ~ . ! ~ I  

0 


