
U. S. DEPARTMENT OF COMMERCE 

COAST AND GEODETIC SURVEY 
LEO OTIS COLBERT, Director 

CHARLES SAWYER, Secretary 

Special Publication No. 241 

NATURAL TABLES 
FOR THEl 

COMPUTATION OF GEODETIC POSITIONS 
CLARKE SPHEROID OF 1866 

BY 

LANSING G. SIMMONS 

Chief Mathematician 

UNITED STATES 

GOVERNMENT PRINTING OFFICE 

. WASHINGTON : 1949 

For sale by the Superintendent of Documents. U. S. Government Printing Office, Washington 25, D. C. 
Price 35 cents (paper cover) 



National Oceanic and Atmospheric Administration 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operative project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document, please contact the NOAA Central Library in Silver Spring, MD at 
(301) 713-2607 x124 or www.reference@nodc.noaa.gov. 

LASON 
Imaging. Contractor 
12200 Kiln Court 
Beltsville, MD 20704- 13 87 
January 1,2006 



Blank page r e t a i n e d  for p a g i n a t i o n  



INTRODUCTION 

The general trend in computational work during the past two decades has been away 
from logarithms and toward the employment of natural functions and the calculating machine. 
I n  1941 it  was deemed advisable to make such a change in the computation of geographic 
positions in triangulation work. 

The method herein was devised by the author during that year and the tables were com- 
puted. The principal difference between this method and that previously employed is the 
addition of a table listing the length of the meridian arc continuously from the equator to 
latitude 7 5 O ,  covering all regions in which any geodetic work is likely to be undertaken. A 
greater degree of .accuracy in the latitude computations, with fewer terms, is permitted thereby. 
Natural functions have been tabulated throughout. The fundamental formulas, on which the 
theory of the method herein is partially based, appear on the following page. These formulas 
are fully developed in Special Publication No. 8, Formulas and Tables for the Computation of 
Geodetic Positions. 

In  general, all functions have been extended one more decimal place than those appearing 
in Special Publication No. 8. This permits accuracy to about one unit in the third decimal 
place of seconds for lines up to 200 miles in length. To obtain full accuracy, eight-place sines 
and cosines should be used for the longer lines. These are listed in Special Publication No. 
231, obtainable from the Superintendent of Documents, Washington, D. C., at  a nominal cost. 

The derivation of the method, with explanations of its use, appear on the pages following 
the main body of the tables. 

III 



CONSTANTS 4ND NOTATION 

The fundamental defining parameters of the Clarke Spheroid of I866 are: 

Semimajor nsis=a=6,378,206.4 meters 

Semiminor asis= b= 6,356,583.8 meters 

From thcse are derived: 
. a--b 1 Flattening=:- ---=f=-- a 294.98 

a2- b2 
Square of cccentr ic i ty=e’=y-  a =0.00676 86579 97291 

Length of meridian quadrant,= 10,001,888.043 meters. 

a(l-e2) 
(1 -e2 sin2 +)3/2 

R=radius of curvature in the meridian= 

a 
(1-e2 sin? 4)”’ AT=radius of curvature in the prime vertical= 

p=mean radius of curvature= 3 BAT 

+=geodetic latitude s=gcodctic distance 

X=geoclctic longitude a=geodetic azimuth 

1 
A”- 

1 
R a r c 7  B= 

tan + c=--- - 
2RN arc 1”’ 

3e2 sin 4 cos I$ arc 1” 
2(1 -e2 S i n T  D= - -  

1 +3  tan2 + 
6A7 

E=-.  - 

TABULATED FUNCTIONS 

H=A sec 4 

C v=- - X l O S  B 

1 
3 P  

f= 72x 1015 

F=- 1 sin + cos2 + arc2 1” 
12 

FUNDAMENTAL FORMULAS FROM SP. PUB. NO. 8 

1 
2 -A+=s cos a B+s2 sin2 a C+ (6+)2D-s3 cos a sin? 01 BE--s4 sin2 01 cE+ . . . 

AX=s sin a sec + A+nrc-sine correction. 

A+ -Aa=AX sin sec -2 +F(AX”)3. 

Iv 



Table for F(AA)3 

AX I '  

0 
100 
200 
300 
400 

500 
600 
700 
800 
900 

1,000 
1,100 
1,200 
1, 300 
1,400 

1, 500 
1, 600 
1, 700 
I ,  800 
1,900 

2,000 
2,100 
2,200 
2, 300 
2,400 

2, 500 
2, 600 
2, 700 
2,800 
2, 900 

3,000 
3,100 
3,200 
3,300 
3,400 

3,500 
3,600 
3, 700 
3,800 
3,900 

4,000 
4,100 
4,200 
4, 300 
4,400 

4,500 

F 

0. 000" 
0 
0 
0 
0 

0 
0 
0 
0 
1. 

1 
1 
1 
2 
2 

2 
3 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
14 
15 
17 

19 
21 
23 
25 
28 

30 
33 
36 
39 
42 

45 
48 
52 
56 
60 

64 

Corrections to values im table for F(AA)3 
(Thousandths of a second) 

4 X  

2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 

@ 
25' 30' 35" 40' 

- _ _  

0 0 +1 $1 
0 $1 +1 + 1  
0 $1 + l  + I  

-1 +1 +1 + I  
-1 +1 $1 + I  
-1 $1 + l  + 1  
-1 +1 +1 +1 
- 1  + I  + 2  +1 
-1 + 1  + 2  +1 
-1 $1 + 2  + 1  
-1 + l  + 2  + 2  
-1 + 1  $2  + 2  
-1 $ 2  +3 $ 2  
-1 $ 2  +3 + 2  
-1 + 2  +3 + 2  
-2 + 2  + 3  $ 2  
-2 + 2  +4 +3 
-2 $ 2  + 4  +3 
-2 + 2  +4 + 3  
-2 +3 +4 + 3  
-2 +3  $5 $3 

450 
- -_ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

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

-1 
-1 
-1 

- 1  

50' 
__ 

-1 
-1 
-2 
-2 
-2 
-2 
-3 
-3 
-3 
-3 
-4 
-4 
-4 
-5 
-5 
-5 
-6 
-6 
-7 
-7 
-8 

V 



COMPUTATION OF GEODETIC POSITIONS 

v AV 

0.00000 1237 

- - 
Lat. K 

-- 

Meridional Difference Diff. 
arcs Per H per 

(meters) second second 
y, for 

V and K Sin q5 
second 

I 
484.82 
484.82 
484.80 
484.82 
484.82 
484.82 
484.82 
484.80 
484.82 
484.82 
484.80 
484.82 
484.82 
484.80 
484.82 
484.80 
484.82 
484.80 
484.82 
484.80 
484.80 
484.83 
484.80 
484.80 
484.80 
484.80 
484.80 
484.80 
484.80 
484.80 
484.78 
484.80 
484.78 
484.80 
484.78 
484.78 
484.80 
484.78 
484.78 
484.78 
484.77 
484.78 
484.78 
484.77 
484.78 
484.77 
484.77 
484.77 
484.77 
484.77 
484.75 
484.77 
484.75 
484.77 
484.75 
484.75 
484.75 
484.75 
484.73 
484.75 

30.713100 
30.713117 
30.713117 

0.0323 39003 
0.0323 39010 
0.0323 39020 

0.07 
0.12 
0.17 
0.20 

0.000 29089 
0.000 58178 
0.000 87266 
0.001 16355 

30.713117 
30.713117 
30.713117 
30.713117 
30.713117 
30.713117 
30.713117 
30.713117 
30.713117 
30.713117 
30.7131 17 
30.713133 
30.7131 17 
30.713133 
30.713117 

0.0323 39032 
0.0323 39047 
0.0323 39065 
0.0323 39085 
0.0323 39108 
0.0323 39134 
0.0323 39163 
0.0323 39194 
0.0323 39228 
0.0323 39265 
0.0323 39304 
0.0323 39346 
0.0323 39391 
0.0323 39439 
0.0323 39489 

0.25 
0.30 
0.33 
0.38 
0.43 
0.48 
0.52 
0.57 
0.62 
0.65 
0.70 
0.75 
0.80 
0.83 
0.88 

0.001 45444 
0.001 74533 
0.002 03622 
0.002 32710 
0.002 61799 
0.002 90888 
0.003 19976 
0.003 49065 
0.003 78154 
0.004 07242 
0.004 36331 
0.004 65419 
0.004 94508 
0.005 23596 
0.005 52685 

30.713133 
30.713117 
30.713133 

0.0323 39542 
0.0323 39598 
0.0323 39656 

0.93 
0.97 
1.02 

0.005 81773 
0.006 10861 
0.006 39950 

1.15 
1.20 
1.25 

0.007 27214 
0.007 56302 
0.007 85390 

1.38 
1.43 
1.47 
1.52 

0.008 72654 
0.009 01741 
0.009 30829 
0.009 59916 

i.65 
1.70 
1.75 
1.78 

0.010 47178 
0.010 76266 
0.011 05353 
0.011 34440 

30.713167 
30.713167 
30.713150 
30.713167 
30.713167 
30.713167 
30.713183 
30.713167 

0.0323 41173 
0.0323 41283 
0.0323 41396 
0.0323 41511 
0.0323 41629 
0.0323 41750 
0.0323 41874 
0.0323 42000 

2.07 
2.10 
2.15 
2.20 
2.25 
2.28 
2.33 
2.38 

0.013 08960 
0.013 38046 
0.013 67132 
0.013 96218 
0.014 25304 
0.014 54390 
0.014 83475 
0.015 12561 

30.713183 
30.713183 
30.713200 
30.713183 
30.713183 
30.713200 

0.0323 42396 
0.0323 42533 
0.0323 42673 
0.0323 42816 
0.0323 42962 
0.'0323 43110 

0 1  

0 00 
01 
02 
03 
04 

0 05 
06 
07 
08 
09 

0 10 
11 
12 
13 
14 

0 15 
16 
17 
18 
19 

0 20 
21 
22 
23 
24 

0 25 
26 
27 
28 
29 

0 30 
31 
32 
33 
34 

0 35 
36 
37 
38 
39 

0 40 
41 
42 
43 
44 

0 45 
46 
47 
48 
49 

0 50 
51 
52 
53 
54 

0 55 
56 
57 
58 
59 

1 00 

30.713117 I 0.0323 38998 0.021 0.000 00000 0.000 
1,842.787 
3,685.574 
5,528.360 
7,371.147 
9,213.934 

11,056.721 
12,899.508 
14,742.295 
16,585.082 
18,427.869 
20,270.656 
22 113.443 

( 
10,00( 
20,00( 
30,00( 
40,00( 
50,00( 
60,00( 
70,00( 
80,00( 
90,00( 

100,OO~ 
110,00( 
120,00( 

0.01237 12381 16.6 
8.3 
5.5 
4.1 
3.3 
2.8 
2.4 
2.1 
1.8 
1.7 
I .5 
1.4 

0.0241i iijil 
0.03712 1238 
0.04950 1237 
0.06187 1238 
0.07425 1237 
0.08662 1238 
0.09900 1238 
0.11138 1237 
0.12375 1238 
0.13613 1238 
0.14851 1238 

23:956.230 
25,799.01 7 
27,64 1.804 
29,484.591 
31,327.379 
33,170.166 
35,012.954 

Correction for H 
Seconds Cor. 
0 8- 60 0 

10 8: 50 0 
20 8- 40 0 
30 & 30 0 36,855.741 

38,698.529 
40.541.316 
421384.104 
44,226.891 

30.713117 0.0323 39717 
30.7131331 0.0323 39781 

1.07 0.006 69038 
1.121 0.006 98126 

46,069.679 
47,912.467 
49.755.255 

Correction for V 
Decimal Cor. 
0 & 10 0 
18- 9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

5ri598.043 
53,440.831 

1.28 0.008 14478 
1.331 0.008 43566 30.7.13133 0.0323 40141 

30.7131.50 0.0323 40221 55,283.619 
57,126.408 
58,969.196 
60.811.985 

30.713133) 0.0323 40304 

30.7131331 0.0323 40478 
30.713150, 0.0323 40390 

30.713180, 0.0323 40569 62i654.773 
64.497.562 

1.57 0.009 89004 
1.62 0.010 18091 30.7131501 0.0323 40663 

86;340.351 
68,183,140 
70,025.929 
71,868.718 
73,711.507 
75,554.297 
77,397.087 
79,239.876 
81,082.666 
82,925.456 
84,768.246 
86.61 1.037 

1.83 0.011 63527 
1.88 0.011 92613 

CORRECTIOX FACTORS 
(Corrections to unity 
in 7th deciinal place.) 

Correction for s -%fb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

- - I - - -  

88,453.827 
90,296.6 18 

. . .~_ ~ 

30.713183 0.0323 42129 
30.7131671 0.0323 42261 

92,139.408 
93,982.199 
95,824.990 
97,667.782 
99,510.573 

101,353.364 
303,196.156 
105,038.948 
106,881.740 
108,724.532 
110.567.334 

2143 01015 41646 
2.471 0.015 70732 pt; f F 

0 00 8.2496 0.000 X 10-l2 
0 30 8.2496 0.017 
1 00 8.2495 0.034 

2.521 0.015 99817 
2.551 0.016 28902 
2.60 0.016 57987 
2.65 0.016 87072 
2.70' 0017 16156 

I 0:017 45241 



U. S. COAST A N D  GEODETIC SURVEY 

Meridional Difference 

(meters) second 
arcs Per 

2 

Lat. 

0 1  

1 00 
01 
02 
.03 
04 

1 05 
06 
07 
08 
09 

1 10 
11 
12 
13 
14 

1 15 
16 
17 
18 
19 

1 20 
21. 
22 
23 
24 

1 25 
26 
27 
28 
29 

1 30 
31 
32 
33 
34 

1 35 
36 
37 
38 
39 

1 40 
41 
42 
43 
44 

1 45 
46 
41 
48 
49 

1 50 
51 
52 
53 
54 

1 55 
56 
57 
58 
59 

2 00 

’iff. I y1 for ‘Diff. 

second second’ 
H Per Sin d per 1 7  and I( V AV 

0.13613 1238 

K 

1.51 30.713200 
30.713217 
30.713217 
30.713217 

0.0323 43891 
0,0323 44056 
0.0323 44223 
0.0323 44393 

2.75 
2.78 
2.83 

0.017 45241 484.73 110,001 
0.017 74325 484.73 120,001 
0.018 03409 484.73 130.001 

2.97 
3.02 
3.05 
3.10 

0.018 90661 484.72 160,001 
0.019 19744 484.73 170,001 
0.019 48828 484.72 180,001 
0.019 77911 484.72 190.001 

3.15 
3.20 
3.23 
3.28. 
3.33 
3.38 
3.42 

0.020 06994 484.72 200;OOl 
0.020 36077 484.70 210,001 
0.020 65159 484.72 220,001 
0.020 94242 484.70 230,001 
0.021 23324 484.72 
0.021 52407 484.70 
0.021 81489 484.68 30.713267 

30.713267 
30.713267 
30.713283 
30.713283 
30.713300 
30.713283 
30.713283 
30.713300 
30.713300 

0.0323 46644 
0.0323 46849 
0.0323 47057 
0.0323 47268 
0.0323 47482 
0.0323 47698 
0.0323 47917 
0.0323 48138 
0.0323 48362 
0.0323 48589 

3.47 
3.52 
3.57 
3.60 
3.65 
3.68 
3.73 
3.78 
3.83 

0.022 10570 
0.022 39652 
0.022 68733 
0.022 97815 
0.023 26896 
0.023 55976 
0.023 85057 
0.024 14138 
0.024 43218 

30.713317 
30.713300 
30.713317 

0.0323 48819 
0.0323 49052 
0.0323 49287 

3.88 
3.92 
3.97 

0.024 72298 
0.025 01378 
0.025 30457 

4.10 
4.15 
4.20 

0.026 17695 
0.026 46774 
0.026 75852 

4.23 
4.28 
4.33 

0.027 04930 
0.027 34008 
0.027 63086 

30.713350 
30.713367 
30.713350 
30.713350 
30.71 3367 
30.713383 
30.713383 
30.713383 
30.713400 
30.713400 
30.713400 
30.713400 
30.713417 
30.713417 
30.713417 
30.713433 

0.0323 51010 
0.0323 51267 
0.0323 51527 
0.0323 51789 
0.0323 52054 
0.0323 52322 
0.0323 52592 
0.0323 52865 
0.0323 53141 
0.0323 53420 
0.0323 53702 
0.0323 53986 
0.0323 54273 
0.0323 54563 
0.0323 54855 
0.0323 55150 

4.55 
4.60 
4.65 
4.70 
4.73 
4.78 
4.83 
4.87 
4.92 
4.97 

0.029 08472 
0.029 37548 
0.029 66624 
0.029 95700 
0.030 24776 
0.030 53851 
0.030 82926 
0.031 12001 
0.031 41076 
0.031 70150 

30.713433 
30.713450 
30.713450 

0.0323 55448 
0.0323 55749 
0.0323 56052 

5.02 
5.05 
5.10 

0.031 99224 
0.032 28298 
0.032 57372 

5.15 
5.20 
5.23 

0.032 86445 
0.033 15518 
0.033 44.591 

110.567.324 
112:410.ii6 
114,252.909 
116,095.702 
117,938.495 

. ~ . . ~ .  

0.14851 12361 1.38 
0.16089 1238 1.28 
0.17327 1238 1.18 2.88 0.018 32493 484.73 140;OOl 

2.921 0.018 61577 484.731 150,001 30.713233 0.0323 44566 
30.713217 0.0323 44741 

0.18565 1238 1.10 
0.19803 1238( 1.04 1 I 9.78 1.289 

12 1 :624.0sa 
123,466.876 
125,309.671 
127,152.466 

..~. 

0.21041 1239 0.98 
0.22280 1238 0.92 
0.23518 12391 0.87 
0.24757 1239 0.83 

128,995.260 
130,838.055 
132,680.849 
134,523.644 
136,366.440 
138,209.235 
140,052.031 
141 894.827 

30.7132501 0.0323 45658 0.25996 1238 0.79 
0.27234 12391 0.75 
0.28473 1239 0.72 

30.713233 0.0323 45850 
30.713250 0.0323 46044 
30.713267 0.0323 46241 
30.713250 0.0323 46441 

484.701 Correction for H 
Seconds Cor. 
0 & 60 0 

10 R: 50 0 
20 & 40 0 
30 R- 30 0 

484.68 
484.70 
484.68 

143:737.623 
145,580.420 
147,423.217 
149,266.015 
151,108.812 
152,951.609 
154,794.407 

484.67 
484.68 
484.68 
484.67 
484.67 

156,637.205 
158,480.004 
160.322.802 

484.67 
484.65 
484.67. 

Correction for V 
Decimal Cor. 
0 R: 10 0 
I &  9 0 
2 &  8 0 

162; 165.60 1 
164,008.401 

30.713333 0.0323 49525 
30.7133171 0.0323 49766 

4.02 0.025 59537 
4.051 0.025 88616 

484.65 
484.651 

165,851.200 
167,694.000 
169,536.800 
171.379.600 

484.65 
484.63 
484.63 
484.63 

3 &  7 0 
4 &  6 0 
5 &  5 0 

1731222.401 
175,065.202 
176,908.004 
178,750.805 
180,593.606 
182,436.408 

186,122.014 
187.964.817 

184,279.2J 1 

484.63 
484.63 
484.62 
484.62 
484.62 
484.62 
484.60 
484.60 
484.60 
484.60 
484.58 
484.58 
484.58 
484.58 
484.57 
484.57 

189:807.621 
191,650.425 CORRECTIOIK FACTORS 

(Corrections to unity 
in 7th decimal place.) 

Correction for x -)/?fh 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

193,493.229 
195,336.033 
197,178.838 
199,021.643 
200,864.448 
202,707.254 
204,550.060 
206.392.867 

484.57 
484.57 
484.55 
484.55 208i235.674 

210,078.481 
30.713450 0.0323 56358 
30,7134671 0.0323 56667 484.551 

211,921.289 
213,764.097 
215.606.905 

484.53 
484.53 
484.53 
484.52 
484.53 

1 00 8.2495 0.034 X IO-” 
1 30 8.2495 0.051 
2 00 8.2494 0.068 

217i449.714 
219,292.523 
221,135.332 

30.713483 0.0323 58252 
10.0323 58577 I 0.034 89950 



C O M P U T A T I O N  O F  GEODETIC P O S I T I O N S  3 

Sin + ;, yl for V AV V and K 
Meridional Difference Diff. 

second 
arcs Per H 

(meters) second second 

- 

Lat. K 

0 1  

2 00 
01 
02 
03 
04 

2 05 
06 
07 
08 
09 

2 10 
11 
12 
13 
14 

2 15 
.16 
17 
18 
19 

2 20 
21 
22 
23 
24 

2 25 
26 
27 
28 
29 

2 30 
31 
32 
33 
34 

2 35 
36 
37 
38 
39 

2 40 
41 
42 
43 
44 

2 45 
46 
47 
48 
49 

2 50 
51 
52 
53 
54 

2 55 
56 
57 
58 

3 no 
; 59 

484.52 
484.50 
484.52 
484.50 
484.48 
484.50 
484.48 
484.48 
484.47 
484.48 
484.45 
484.47 
484.45 
484.45 
484.45 
484.43 
484.43 
484.42 
484.42 
484.42 
484.42 
484.40 
484.40 
484.38 
484.40 
484.37 
484.38 
484.37 
484.35 
484.37 
484.35 
484.33 
484.33 
484.33 
484.33 
484.32 
484.30 
484.32 
484.30 
484.28 
484.28 
484.28 
484.27 
484.27 
484.27 
484.25 
484.25 
484.23 
484.23, 
484.22 
484.22 
484.22 
484.20 
484.20 
484.18 
484.18 
484.18 
484.17: 
484.15' 

230,000' 0.28473 1239 
240.00d 0.29712 1240 

221,135.332 
222,978.142 
224.820.952 

0.722 
0.692 

2261663.762 
228,506.573 

30.713500 
30.713500 
30.713500 
30.713517 
30.713533 

230,349.385 
232,192.197 
234,035.009 
235.877.821 
237,720.634 

0.0323 58577 
0.0323 58905 
0.0323 59236 
0.0323 59569 
0.0323 59905 

239,563.448 
241,406.262 
243.249.076 

5.55 
5.60 
5.65 

245i091.890 
246,934.705 
248.777.52 1 

0.035 48091 
0.035 77162 
0.036 06232 

250:620.337 
252,463.154 
254,305.970 
256,148.787 

30.713533 
30.713533 
30.713533 

257,991.605 
259.834.423 

0.0323 60244 
0.0323 60585 
0.0323 60929 

261:677.242 
263,520.061 
266,362.880 

5.68 
5.73 
5.78 

267,205.700 
269,048.520 
270.891.341 

0.036 35301 
0.036 64371 
0.036 93440 

272i734.163 
274,576.984 

270,000 
280,000 
290,000 
300.000 

276,419.806 
278,262.629 
280,105.452 
281,948.275 
283,791.099 

0.33431 1239 0.616 
0.34670 12401 0.594 
0.35910 1240 0 574 
0.37150 12411 01555 

285,633.924 
287,476.749 
289.319.575 

6.10 
6.15 
6.18 
6.23 
6.28 
6.33 
6.37 
6.42 
6.47 
6.52 
6.55 
6.60 
6.65 
6.70 
6.73 
6.78 
6.83 
6.87 
6.92 
6.97 
7.02 

291; 162.402 
293,005.228 

0.038 96915 
0.039 25982 
0.039 55048 
0.039 84114 
0.040 I3179 
0.040 42244 
0.040 71309 
0.'041 00374 
0.041 29438 
0.041 58502 
0.041 87565 
0.042 16629 
0.042 45691 
0.042 74754 
0.043 0381 6 
0.043 32877 
0.043 61939 
0.043 91000 
0.044 20060 
0.044 49120 
0.044 78180 

294,848.055 
296,690.883 
298.533.71 1 

30.713633 
30.713650 
30.713650 
30.713650 
30.713667 
30.713667 
30.713683 
30.713700 
30.713683 
30.713700 
30.713717 
30.713717 
30.713717 
30.713733 
30.713750 

300i376.539 
302,219.368 
304.062.198 

0.0323 65652 
0.0323 66034 
0.0323 66419 
0.0323 66807 
0.0323 67198 
0.0323 67591 
0.0323 67987 
0.0323 68386 
0.0323 68788 
0.0323 69192 
0.0323 69599 
0.0323 70009 
0.0323 70421 
0.0323 70836 
0.0323 71254 

305;905.028 
307,747.859 
309,590.691 
311,433.522 

30.713750 
30.713767 
30.713783 

313,276.354 
315.119.187 

0.0323 71675 
0.0323 72098 
0.0323 72524 

316:962.021 
3 18,804.854 
320,647.688 

7.05 
7.10 
7.15 

322,490.523 
324.333.359 

0.045 07240 
0.045 36299 
0.045 65357 

326i176.196 
328,019.032 
329,861.869 

7.28 
7.33 
7.37 
7.42 

331,704.707 
759921"40--2 

0.046 52531 
0.046 81588 
0.047 10645 
0.047 39701 

7.47 
7.52 
7.55 
7.60 
7.65 
7.70 
7.73 
7.78 
7.83 
7.88 
7.92 
7.97 

0.047 68757 
0.047 97813 
0.048 26868 
0.048 55923 
0.048 84977 
0.049 14031 
0.049 43084 
0.049 72137 
0.050 01190 
0.050 30242 
0.050 59294 
0.050 88345 

30.713550 0.0323 61276 
30.7135671 0.0323 61626 

30.713883 
30.713900 
30.713917 

30.713600 0.0323 63415 
30.713600 0.0323 63781 

0.0323 79243 
0.0323 79713 
0.0323 80186 

30.713767 0.0323 72953 
30.7137831 0.0323 73385 

30.713833 0.0323 75583 
30.713833 0.0323 76031 

30.713883 0.0323 78312 
30.713900 0.0323 78776 

30.7139331 0.0323 80661 
30.713950' 0.0323 81139 
30.7139331 0.0323 81620 
30.713950 0.0323 82103 
30.7139671 0.0323 82589 

I 0.0323 83078 

I 

5.83 0.037 22509 
5.871 0.037 51577 

7.20 0.045 94416 
7.231 0.046 23474 

250;OOO 0.30952 1239 0.665 
260,OOOi 0.32191 12401 0.640 

Correction for H 
Seconds Cor. 

0 & 60 0 
10 & 50 0 
20 & 40 0 
30 & 30 0 

Correct.ion for V 
Decimal Cor. 
O &  10 0 
1 &  9 0 
2 Q  8 0 
3 &  7 0 
4 Q  6 0 
5 &  5 0 

CORRECTIOX FACTORS 
(Corrections to unity 
in 7th decimal place.) 

Correction for x - >$fb 
Clorrectiou for J' +fa 
Arc-sine correction + V(Va)/15 

Lat. f F 

2 00 8.2494 0.068 X 10-11 
2 30 8.2493 0.085 
3 00 8.2492 0.102 

0 1  



4 
- - 

Lat. 
Diff* Meridional Difference Diff. 

arcs Per H Per Sin @ per 
(meters) second second second 

U. S. COAST A N D  GEODETIC SURVEY 

V A V  1 I< y, for 
V and K 

30.713967 
30.713983 
30.713983 
30.714000 
30.714017 
30.714017 
30.714033 
30.714050 
30.714050 
30.714067 
30.714067 
30.714083 
30.714083 
30.714100 
30.714117 
30.714117 
30.714133 
30.714150 
30.714150 
30.714167 

30.714183 
30.714200 
30.714200 
30.714217 

30.714167 

,- I I i i 

0.0323 83078 
0.0323 83570 
0.0323 84064 
0.0323 84561 
0.0323 85061 
0.0323 85564 
0.0323 86070 
0.0323 86578 
0.0323 87089 
0.0323 87603 
0.0323 88119 
0.0323 88638 
0.0323 89160 
0.0323 89685 
0.0323 90212 
0.0323 90742 
0.0323 91275 
0.0323 91810 
0.0323 92348 
0.0323 92889 

0.0323 93980 
0.0323 94529 
0.0323 95081 
0.0323 95636 

0.0323 93433 

0 1  

3 00 
01 
02 
03 
04 

3 05 
06 
07 
08 
09 

3 10 
11 
12 
13 
14 

3 15 
16 
17 
18 
19 

3 20 
21 
22 
23 
24 

3 25 
26 
27 
28 
29 

3 30 
31 
32 
33 
34 

3 35 
36 
37 
38 
39 

3 40 
41 
42 
43 
44 

3 45 
46 
47 
48 
49 

3 50 
51 
52 
53 
54 

3 55 
56 
57 
58 
59 

4 00 

8.20 
8.23 
8.28 
8.33 
8.38 
8.43 
8.47 
8.52 
8.57 
8.60 
8.65 
8.70 
8.75 
8.78 
8.83 
8.88 
8.92 
8.97 
9.02 
9.07 
9.12 
9.15 
9.20 
9.25 
9.28 

331,704.707 

335.390.384 
333,547.545 

0.052 33596 
0.052 62644 
0.052 91693 
0.053 20740 
0.053 49788 
0.053 78835 
0.054 07881 
0.054 36927 
0.054 65973 
0.054 95018 
0.055 24063 
0.055 53107 
0.055 82150 
0.056 11194 
0.056 40236 
0.056 69279 
0.056 98321 
0.057 27362 
0.057 56403 
0.057 85443 
0.058 14483 
0.058 43522 
0.058 72561 
0.059 01599 
0.059 30637 

484.13 
484.15 
484.12 
484.13 
484.12 
484.10 
484.10 
484.10 
484.08 
484.08 
484.07 
484.05 
484.07 
484.03 
484.05 
484.03 
484.02 
484.02 
484.00 
484.00 
483.98 
483.98 
483.97 
483.97 
483.97 
483.95 
483.93 
483.93 
483.92 
483.92 
483.90 
483.90 
483.88 
483.88 
483.87 
483.87 
483.85 
483.85 
483.83 
483.82 
483.82 
483.82 
483.80 
483.78 
483.78 
483.77 
483.77 
483.75 
483.75 
483.73 
483.72 
483.72 
483.70 
483.70 
483.68 
483.68 
483.67 
483.65 
483.65 
483.63 

330,000 
340,000 
350,000 
360,000 
370,000 
380,000 
390,000 
400,000 
410,000 
420,000 
430,000 
440,000 
450,000 

0.40872 1240 0.505 
0.42112 1242 0.491 
0.43354 1241 0.477 
0.44595 1241 0.464 
0.45836 1242 0.451 
0.47078 1242 0.440 
0.48320 1242 0.429 
0.49562 1242 0.418 
0.50804 1243 0.408 
0.52047 1243 0.399 
0.53290 1243 0.390 
0.54533 1243 0.381 
0.55776 1244 0.373 

30.714233 
30.714233 
30.714250 

337i233.223 
339,076.063 

0.0323 96193 
0.0323 96753 
0.0323 97316 

340,918.904 
342,761.745 
344,604.587 
346,447.430 
348,290.273 
350,133.117 
351,975.961 
353,818.806 
355,661.651 
357,504.497 
359,347.344 
361,190.191 
363,033.039 
364,875.888 
366,718.737 
368,561.587 
370,404.437 
372,247.288 
374,090.140 
375,932.992 

9.33 
9.38 
9.43 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 I% 30 0 

0.059 59675 
0.059 88712 
0.060 '17748 

377,775.845 
379,618.699 
381.461.553 

30.714283 
30.714283 
30.714317 

0.0323 99021 
0.0323 99595 
0.0324 00172 

9.57 
9.62 
9.65 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
-I& 6 0 
5 &  5 0 

0.061 04854 
0.061 33888 
0.061 62922 

3831304.408 
385,147.264 

30.714333 
30.714350 
30.714367 

0.0324 01918 
0.0324 02506 
0.0324 03096 

30.714367 
30.714383 
m.714400 

0.0324 03689 
0.0324 04285 
0.0324 04884 ~ _ _ _ _  

30.7144Op 
30.714433 
30.714433 

. . ~ ~  ~~~-~ 
0.0324 05485 
0.0324 06089 
0.0324 06696 

10.25 
10.30 

10.38 
10.43 
10.48 
10.53 
10.57 
10.62 
10.67 
10.72 
10.75 
10.80 
10.85 
10.88 

10.35 

0.065 40313 
0.065 69339 

0.066 27390 
0.066 56415 
0.066 85439 
0.067 14462 
0.067 43485 
0.067 72507 
0.068 01529 
0.068 30550 
0.068 59571 
0.068 88591 
0.069 17610 
0.069 46629 
0.069 75647. 

0.065 98365 

30,714533 
30.714550 
30.714567 

0.0324 12282 
0.0324 12916 
0.0324 13553 

30.714583 
30.714583 
30.714600 
30.714617 
30.714617 

0.0324 14193 
0.0324 14836 
0.0324 15481 
0.0324 16129 
0.0324 16780 
0,0324 17433 

9.47 0.060 46784 
9.52) 0.060 75819 

386,990.120 
388,832.977 
390i675.834 
392,518.693 
394,361.552 

30.714317 0.0324 00751 
30.7143171 0.0324 01333 

9.70 0.061 91955 
9.751 0.062 20988 

396,204.411 
398,047.271 
399.890.132 

9.80 0.062 50020 
9.83 0.062 79052 
9.88 0.063 OS083 
9.93 0.063 37114 401i732.994 

403,575.856 
405,418.719 
407,261.583 
409,104.447 
410,947.313 
412,790.179 
414.633.045 

9.98 0.063 66144 
10.02 0.063 95173 

30.714433 0.0324 07306 
30.7144~1 0.0324 07918 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x - fifb 
Correction for y +fa 
Arc-sine correction -I- V(Va)/ls 

416:475.912 
418,318.780 
420.161.649 
4221004.518 
423.847.388 30.714517 0.0324 11021 

m714.517 0.0324 116.50 425i690.259 
427,533.130 
429,376.002 
431,218.875 
433,061.749 
434,904.624 
436,747.499 
438,590.375 
440,433.252 
442,276.129 

Lat. f F 
0 1  

3 00 8.2492 0.102 X 
3 30 8.2491 0.119 
4 00 8.2490 0.136 



COMPUTATION O F  GEODETIC P O S I T I O N S  5 

Diff. 

second 

Meridional Difference Diff. 
Sin '$ per H 

second 
arcs 

(meters) second 
V AV K yl for 

\l and K 

440,000 
450,000 
460,000 
470.000 
480,000 
490,000 
500,000 
510,000 
520,000 
530,000 
540,000 
550,000 
560,000 

1 243 
1244 
1244 
1244 
1245 
1245 
1245 
1246 
1245 
1246 
1247 
1247 
1247 

0.38 1 
0.373 
0.365 
0.357 
0.350 
0.343 
0.336 
0.330 
0.324 
0.318 
0,312 
0.307 
0.302 

30.714633 
30.714650 
30.714667 
30.714683 
30.714683 
30.714700 
30.714717 
30.714733 
30.714750 
30.714750 

0.0324 17433 
0.0324 18089 
0.0324 18748 
0.0324 19410 
0.0324 20075 
0.0324 20742 
0.0324 21412 
0.0324 22085 
0.0324 22761 
0.0324 23439 

10.93 
10.98 
11.03 
11.08 
11.12 

0.069 75647 
0.070 04665 
0.070 33682 
0.070 62699 
0.070 91714 

483.63 
483.62 
483.62 
483.58 
483.60 
483.57 
483.58 
483.55 
483.55 
483.53 
483.53 
483.52 
483.50 
483.50 
483.48 
483.48 
483.45 
483.47 
483.43 
483.43 
483.43 
483.40 
483.40 
483.40 
483.38 
483.37 
483.35 
483.35 
483.33 
483.33 
483.30 
483.32 
483.28 
483.28 
483.27 
483.25 
483.25 
483.23 
483.23 
483.20 
483.22 
483.18 
483.18 
483.15 
483.17 
483.13 
483.13 
483.12 
483.12 
483.10 
483.08 
483.07 
483.05 
483.05 
483.03 
483.03 
483.02 
483.00 
482.98 
482.97 

30.714767 

30.714783 
30.714783 

0.0324 24120 

0.0324 25491 
0.0324 24804 

11.40 
11.45 
11.48 
11.53 

0.072 65797 
0.072 94809 
0.073 23820 
0.073 52830 

iL67 
11.72 
11.77 
11.82 

0.074 39858 
0.074 68865 
0.074 97873 
0.075 26879 30.714883 

30.714900 
30.714917 
30:714917 
30.714950 
30.714950 
30.714967 
30.714983 
30.715000 
30.715017 
30.715033 
30.715033 
30.715050 
30.715083 
30.715083 
30.715100 
30.715117 
30.715117 
30.715150 
30.715150 
30.715167 

0.0324 30374 
0.0324 31083 
0.0324 31795 
0.0324 32509 
0.0324 33226 
0.0324 33945 
0.0324 34668 
0.0324 35393 
0.0324 36121 
0.0324 36852 
0.0324 37585 
0.0324 38321 
0.0324 39060 
0.0324 39802 
0.0324 40547 
0.0324 41294 
0.0324 42044 
0.0324 42797 
0.0324 43553 
0.0324 44311 
0.0324 45072 

11.87 
11.90 
11.95 
11.98 
12.05 
12.08 
12.13 
12.18 
12.22 
12.27 
12.32 
12.37 
12.42 
12.45 
12.50 
12.55 
12.60 
12.63 
12.68 
12.73 

0.075 55885 
0.075 84891 
0.076 13895 
0.076 42899 
0.076 71903 
0.077 00906 
0.077 29908 
0.077 58909 
0.077 87910 
0.078 16910 
0.078 45910 
0.078 74908 
0.079 03907 
0.079 32904 
0.079 61901 
0.079 90897 
0.080 19892 
0.080 48887 
0.080 77881 
0.081 06875 

30.715183 
30.715200 
30.715217 

0.0324 45836 
0.0324 46603 
0.0324 47372 

12.78 
12.82 
12.87 

0.081 35867 
0.081 64860 
0.081 93851 

30.715267 
30.715267 
30.715283 

0.0324 49696 
0.0324 50477 
0.0324 51260 

13.02 
13.05 
13.10 

0.082 80821 
0.083 09809 
0.083 38797 

30.715400 
30.715417 
30.71 5433 
30.715433 
30.715450 
30.715483 

0.0324 56820 
0.0324 57625 
0.0324 58433 
0.0324 59244 
0.0324 60058 
0.0324 60875 
0.0324 61694 

i3Xi 
13.57 
13.62 

01085 99656 
0.086 28637 
0.086 57617 

Lat. 

* I  

4 00 
01 
02 
03 
04 

4 05 
06 
07 
08 
09 

4 10 
11 
12 
13 
14 

4 15 
16 
17 
18 
19 

4 20 
21 
22 
23 
24 

4 25 
26 
27 
28 
29 

4 30 
31 
32 
33 
34 

4 35 
36 
37 
38 
39 

4 40 
41 
42 
43 
44 

4 45 
46 
47 
48 
49 

4 50 
51 
52 
53 
54 

4 55 
56 
57 
58 
59 

5 00 

442,276.129 
444,119.007 
445,961.886 
447,804.766 
449,647.647 
451,490.528 
453,333.410 
455,176.293 
457,019.177 
458,862.062 

0.54533 
0.55776 
0.57020 
0.58264 
0.59508 
0.60753 
0.61998 
0.63243 
0.64489 
0.65734 
0.66980 
0.68227 
0.69474 

11.17 0.071 20730 
11.22 0.071 49744 
11.27 I 0.071 78759 
11.30 0.072 07772 
11.351 0.072 36785 

460,704.947 
462,547.833 
464.390.720 
466j233.607 
468,076.496 

30.714817 0.0324 26180 
30.714817) 0.0324 26872 11.58 0.073 81840 

11-63 I 0.074 10849 469,919.385 
471,762.275 
473,605.166 
475.448.057 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 

477i290.950 
479.133.843 

- I - - -  ~ 

480,976.737 
48231 9.632 
484,662.527 
486,505.424 
488,348.321 
490.191.21 9 Correction for V 

Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

- -  r , - -  

492,034.118 
493,877.018 
495,719.919 
497,562.821 
499.405.723 
501 i248.626 
503,091.531 
504,934.436 
506,777.342 
508,620.249 
510,463.156 
51 2,306.065 
514,148.974 
515,991.884 
517,834.795 
519.677.707 
521 1520.620 
523,363.534 

30.715233 0.0324 48144 
30.7152501 0.0324 48919 

12.92 0.082 22842 
12.951 0.082 51831 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - )(fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

525,206.449 
527,049.365 
528,892.281 
530i735.198 
532,578.117 

30.715317 0.0324 52046 
30.7153171 0.0324 52835 

13.15 0.083 67784 
13.181 0.083 96771 

534,421.036 
536,263.956 
538,106.877 
539.949.799 
541i792.722 
543.635.646 

13.42 0.085 41692 
13.47 0.085 70674 Lat. f F 

4 00 8.2490 0.136 X 10-12 
4 30 8.2489 0.153 
5 00 8.2487 0.169 

O I  

5451478.571 
547,321.497 
549,164.423 
551,007.350 13.651 0.086 86596 

I 0.087 15574 I 552;850.279 
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Av y1 for Meridional Difference Diff. 
. arcs Per H 
(meters) second second 

6 

Lat. I< 

13.70 
13.75 
13.78 
13.83 
13.88 
13.93 
13.98 
14.02 
14.07 
14.12 

0.087 15574 
0.087 44552 
0.087 73529 
0.088 02505 
0.088 31481 
0.088 60456 
0.088 89430 
0.089 18403 
0.089 47375 
0.089 76347 

550,000 
560,000 
570,000 
580,000 
590,000 
600.000 
610,000 
620,000 
630,000 
640,000 
650,000 
660,000 
670,000 

1247 
1247 
1247 
1248 
1248 
1249 
1249 

0.3070 
0.3017 
0.2966 
0.2917 
0.2870 
0.2824 
0.2780 

30.715483 
30.715500 
30.715517 
30.715550 
30.715550 
30.715567 
30.715583 
30.715617 
30.715617 
30.715633 

0.0324 61694 
0.0324 62516 
0.0324 63341 
0.0324 64168 
0.0324 64998 
0.0324 65831 
0.0324 66667 
0.0324 67506 
0.0324 68347 
0.0324 69191 

1251 
1250 
1252 

0.2616 
0.2579 
0.2543 

30.715650 

30.715683 
30.715667 

0.0324 70038 

0.0324 71740 
0.0324 70888 

14.17 
14.20 
14.25 

0.090 05318 
0.090 34289 
0.090 63258 

30.715833 
30.715850 
30.715867 
30.715883 

0.0324 79538 
0.0324 80418 
0.0324 81301 
0.0324 82187 

14.67 
14.72 
14.77 

~ . . ~  ~ ~ . _ ~  

0.093 23949 
0.093 52910 
0.093 81871 

14.80 
14.85 
14.90 

0.094 10831 
0.094 39791 
0.094 68749 

30.715900 
30.715917 
30.715950 
30.715950 
30.715967 
30.715983 
30.716017 
30.716017 
30.716050 
30.716050 
30.716067 
30.716100 
30.716117 
30.716117 
30.716150 

0.0324 83075 
0.0324 83966 
0.0324 84860 
0.0324 85757 
0.0324 86657 
0.0324 87559 
0.0324 88464 
0.0324 89372 
0.0324 90283 
0.0324 91 197 
0.0324 92113 
0.0324 93032 
0.0324 93954 
0.0324 94879 
0.0324 95807 

14% 
15.00 
15.03 

0.094 97707 
0.095 26664 
0.095 55620 

15.08 
15.13 
15.18 

0.095 84575 
0.096 13530 
0.096 42483 

15.32 
15.37 
15.42 
15.47 
15.50 

0.097 29340 
0.097 58290 
0.097 87240 
0.098 16188 
0.098 45136 

15.83 
15.88 
15.92 
15.97 

0.100 47748 
0.100 76689 
0.101 05630 
0.101 34569 

30.716350 
30.716367 
30.716383 
30.716400 
30.716417 
30.716433 
30.716450 
30.716483 
30.716500 
30.716500 

0.0325 06193 
0.0325 07154 
0.0325 08118 
0.0325 09085 
0.0325 10054 
0.0325 11026 
0.0325 12001 
0.0325 12979 
0.0325 13959 
0.0325 14942 
0.0325 15928 

16.02 
16.07 
16.12 
16.15 
16.20 
16.25 
16.30 
16.33 
16.38 
16.43 

0.101 63508 
0.101 92446 
0.102 21382 
0.102 50319 
0.102 79254 
0.103 08188 
0.103 37121 
0.103 66054 
0.103 94986 
0.104 23916 
0.104 52846 

o r  

5 00 
01 
02 
03 
04 

5 05 
06 
07 
08 
09 

5 10 
11 
12 
13 
14 

5 15 
16 
17 
18 
19 

5 20 
21 
22 
23 
24 

5 25 
26 
27 
28 
29 

5 30 
31 
32 
33 
34 

5 35 
36 
37 
38 
39 

5 40 
41 
42 
43 
44 

5 45 
46 
47 
48 
49 

5 50 
51 
52 
53 
54 

5 55 
56 
57 
58 
5 9. 

6 00 

552,850.279 
554,693.208 
556,536.138 
558,379.069 
560.222.002 

0.68227 
0.69474 
0.70721 
0.71968 
0.73216 
0.74464 
0.75713 
0.76962 
0.78211 
0.79461 
0.80711 
0.81962 
0.83212 

482.97 
482.95 
482.93 
482.93 
482.92 
482.90 
482.88 
482.87 
482.87 
482.85 
482.85 
482.82 
482.82 
482.80 
482.78 
482.77 
482.77 
482.75 
482.73 
482.72 
482.72 
482.68 
482.68 
482.67 
482.67 
482.63 
482.63 
482.62 
482.60 
482.58 
482.58 
482.55 
482.55 
482.53 
482.53 
482.50 
482.50 
482.47 
482.47 
482.45 
482.45 
482.42 
482.42 
482.38 
482.38 
482.37 
482.36 
482.35 
482.32 
482.32 
482.30 
482.27 
482.28 
482.25 
482.23 
482.22 
482.22 
482.20 
482.17 
482.17 

562,064.935 
563,907.869 
565.750.804 
5671593.741 
569,436.678 
571,279.616 
573,122.555 
574i965.495 
576.808.436 
W8,651.378 

30.71570G 0.0324 72595 
30.7157171 0.0324 73453 

14.30 0.090 92227 
14.351 0.091 21195 

580,494.321 
582,337.265 
584.180.210 

Correction for H 
Seconds Cor. 

0 & 60 0 
10 & 50 0 
20 & 40 0 
30 & 30 0 

586i023.156 
587,866.103 
.w~709.051 

30.715800 0.0324 77785 
30.715817 0.0324 78660 

14.58 0.092 66023 
14.63 0.092 94986 

591:552.000 
593,394.950 
595,237.901 
597,080.853 
598,923.806 
600,766.760 
602,609.715 
604,452.672 
606,295.629 
608,138.587 
609,981.546 
61 1,824.507 
613,667.468 
615,510.431 

Correction for V 
Decimal Cor. 
O &  10 0 
I &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 15.23 0.096 71436 

15.271 0.097 00388 
617,353.394 
619,196.358 
621.039.324 
622i882.29 1 
624,725.258 
628,568,227 
628,411.197 
630,254.168 
632.097.140 
633i940.113 
635,783.087 
637,626.062 
639,469.038 
641,312.016 
643,154.994 
644,997.973 
646.840.9 54 

30.716233 0.0325 00486 
30.716250 0.0325 01430 

15.73 0.099 89863 
15.78 0.100 i m n 6  

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x -gfb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

648;683.936 
650,526.919 
652,369.903 
654,212.888 
656,055.874 
657,898.861 
659,741.850 
661,584.840 
663,427.830 

k”!. f F 
5 00 8.2487 0.169 X10-*2 
5 30 8.2485 0.186 
6 00 8.2483 0.202 
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Diff. 
per 

second 

hleridional Difference Diff. 
Sin 4 arcs Per H 

(meters) second 

- - 
Lat. 1 AV K y, for 

V and I< 

30.716533 
30.716550 
30.716567 
30.716583 
30.716617 

0.0325 15928 
0.0325 16917 
0.0325 17909 
0.0325 18903 
0.0325 19900 

482.15 
482.13 
482.13 
482.10 
482.10 
482.07 
482.07 
482.05 
482.02 
g82.02 
482.00 
482.00 
481.97 
481.95 
481.93 
481.93 
481.90 
481.90 
481.88 
481.87 
481.83 
481.83 
481.82 
481.80 
481.78 
481.77 
481.77 
481.73 
481.72 
481.70 
481.70 
481.67 
481.67 
481.63 
481.63 
481.60 
481.60 
481.57 
481.57 
481.53 
481.53 

660,000 
670,000 
680,000 
690,000 
700,000 

0.81962 
0.83212 
0.84464 
0.85715 
0.86968 

1250 
1252 
1251 
1253 

. 

0.2579 
0.2543 
0.2508 
0.2474 

1252.0.2440 

16.57 
16.62 
16.67 

0.105 10703 
0.105 39631 
0.105 68557 

1253 
1253 
1254 

0.2408 
0.2377 
0.2346 

30.716700 
30.716717 
30.716750 
30.716767 
30.716783 
30.716800 
30.716817 
30.716833 
30.716867 

0.0325 24929 
0.0325 25943 
0.0325 26960 
0.0325 27980 
0.0325 29002 
0.0325 30027 
0.0325 31055 
0.0325 32086 
0.0325 33120 

16.90 
16.95 
17.00 

0.107 13175 
0.107 42096 
0.107 71016 

1255 
1256 
1256 

0.2260 
0.2233 
0.2206 ii:oS 

17.08 
17.13 

o.ioi 99936 
0.108 28854 
0.108 57771 

17.18 
17.23 
17.27 

0.108 86687 
0.109 15603 
0.109 44517 

17.42. 
17.47 
17.50 
17.55 
17.60 

0.110 31256 
0.110 60166 
0.110 89076 
0.111 17985 
0.111 46893 

30.716917 
30.716950 
30.716950 
30.716983 
30.717000 

0.0325 36237 
0.0325 37282 
0.0325 38330 
0.0325 39380 
0.0325 40433 

30.717017 
30.717050 
30.717050 

0.0325 41489 
0.0325 42548 
0.0325 43610 

17.65 
17.70 
17.73 

0.111 75800 
0.112 04706 
0.112 33612 

17.88 
17.93 
17.98 
18.02 

0.113 20321 
0.113 49223 
0.113 78123 
0.114 07023 

30.717200 
30.717233 
30.717233 
30.717267 
30.717300 
30.717300 
30.717333 
30.717350 
30.717367 
30.717383 
30.717417 
30.717433 
30.717467 
30.717467 
30.717500 
30.717517 
30.717533 
30.717567 
30.717583 
30.717600 
30.717617 

0.0325 51120 
0.0325 52204 
0.0325 53291 
0.0325 54381 
0.0325 55473 
0.0325 56568 
0.0325 57666 
0.0325 58767 
0.0325 59871 
0.0325 60978 
0.0325 62088 
0.0325 63200 
0.0325 64315 
0.0325 65433 
0.0325 66554 
0.0325 67677 
0.0325 68803 
0.0325 69932 
0.0325 71064 
0.0325 72199 
0.0325 73336 

18.17 
18.20 
18.25 
18.30 

o.ii4 93715 
0.115 22611 
0.115 51505 
0.115 80399 

481.52 
481.48 
481.48 
481.47 
481.43 
481.43 
481 42 
481:40 
481.37 
481.37 
481.35 

CORRECTION FACTORS 
(Corrections to unity 
in 7th decimal place.) 

Correction for x - Mfb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

18.92 
18.95 
19.00 
19.05. 
19.10 
19.15 
19.20 
19.25 

0.119 55926 481.32 
0.119 84805 481.32 
0.120 13684 481.30 

0.120 71438 481.27 
0.121 00314 481.23 6 00 8.2483 0.202X10-12 
0.121 29188 481.23 6 30 8.2481 0.219 
0.121 58062 481.20 7 00 8.2479 0.235 
0.121 86934 

0.120 42562 481.27 Pt; f F 

30.717717 
30.717733 

0.0325 77914 
0.0325 79066 
0.0325 80221 

O I  

6 00 
01 
02 
03 
04 

6 05 
06 
07 
08 
09 

6 10 
11 
12 
13 
14 

6 15 
16 
17 
18 
19 

6 20 
21 
22 
23 
24 

6 25 
26 
27 
28 
29 

6 30 
31 
32 
33 
34 

6 35 
36 
37 
38 
39 

6 40 
41 
42 
43 
44 

6 45 
46 
47 
48 
49 

6 50 
51 
52 
53 
54 

6 55 
56 
57 
58 
59 

7 00 

663,427.830 
665,270322 
667,113.815 
668,956.809 
670,799.804 

16.48 0.104 52846 
16.53 I 0.104 81775 

672,642.801 
674,485.798 
676,328.797 
678.171.797 740;OOO 0.91980 

750,0001 0.93235 
1255 0.2317 
12.551 0.2288 680;014.798 

681.857.800 760,000 0.94490 
770,000 0.95745 
780,000 0.97001 

683;700.803 
685,543.808 
687,386.814 
689,229.821 
691,072.829 
692,915.838 
694,758.848 
696,601.860 
698,444.872 
700,287.886 
702,130.901 
703,973.918 
705,816.935 
707,659.954 

Correction 
Seconds 
0 & 60 

10 & 50 
20 & 40 
30 & 30 

for H 
Cor. 

0 
0 
0 
0 

. _ ~ _ .  

30.716867 0.0325 34156 
30.7169OO( 0.0325 35195 

17.32 o.io9 73431 
17.37 I 0.110 02344 

709,502.974 
71 1,345.995 
713.189.018 

Correction for V 
Decimal Cor. 
O & l O  0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

715;032.041 
716,875.066 

30.717083 0.0325 44674 
30.7171001 0.0325 45741 

17.78 0.112 62516 
17.831 0.112 91419 

718,718.092 
720,561.119 
722,404.148 
724.247.177 
7261090.208 
727.933.240 

18.07 0.114 35921 
18.12 0.114 64819 

7291776.274 
73 1,6 19.308 
733,462.344 
735,305.382 
737,148.420 
738,991.460 
740,834.50 1 
742,677.543 
744,520.586 
746,363.631 
748,206.677 
750,049.725 
751,892.773 
753,735.823 

18.351 0.116 09291 
0.116 
0.116 
0.116 
0.117 
0.117 
0.117 
0.118 
0.118 
0.118 
0.118 
0.119 

38183 
67074 
95963 
24852 
53740 
82626 
11512 
40397 
69281 
98163 
27045 

18.40 
18.45 
18.50 
18.53 
18.58 
18.63 
18.68 
18.72 
18.77 
18.82 
18.87 

755,578.874 
757,421.926 
759.264.980 
761;108.035 
762,95 1.09 1 
764,794.148 
766,637.207 
768.480.268 

30.717650 0.0325 74476 
30.717683 0.0325 75619 
30.717683 t 0.0325 76765 

770i323.329 
772,166.392 
774,009.456 



8 U. S. COAST AND GEODETIC SURVEY 

I i l- 
AV Diff. yI for 

Sin dJ per v and I< 
second 

K AV Diff. yI for 
Sin dJ per v and I< 

second 
K 

19.28 
19.33 
19.38 
19.43 
19.47 

0.121. 86934 
0.122 15806 
0.122 44676 
0.122 73546 
0.123 02414 

481.20 
481.17 
481.17 
481.13 
481.12 
481.12 
481.08 
481.07 
481.05 
481.03 
481.02 
481 .OO 
480.98 
480.97 
480.95 
480.93 
480.90 
480.90 
480.87 
480.87 
480.83 
480.82 
480.82 
480.78 
480.77 
480.75 
480.72 
480.72 
480.70 
480.67 
480.67 
480.63 
480.62 
480.60 
480.58 
480.57 
480.55 
480.52 
480.52 
480.48 
480.47 
480.47 
480.43 
480.40 
480.40 
480.38 
480.35 
480.33 
480.32 
480.30 
480.28 
480.27 
480.23 
480.23 
480.20 
480.18 
480.17 
480.13 
480.13 
480.10 

770,000 
780,000 
790.000 

0.95745 1256 0.2233 
0.97001 1256 0.2206 
0.98257 1257 0.2180 

30.717867 
30.717883 
30.717917 

0.0325 86035 
0.0325 87206 
0.0325 88381 

19.52 
'19.58 
19.62 

0.123 31281 
0.123 60148 
0.123 89013 

820,000 
830,000 
840.000 

1.02029 1258 0.2107 
1.03287 1259 0.2084 
1.04546 1259 0.2061 

19.77 
19.80 
19.85 
19.90 

0.124 75602 
0.125 04463 
0.125 33323 
0.125 62182 

30.718067 
30.71 8083 
30.718117 
30.718133 
30.718167 
30.718183 
30.718200 
30.718233 
30.718250 
30.718283 
30.718300 
30.718317 
30.718350 
30.718367 
30.718400 
30.718417 

0.0325 96680 
0.0325 97877 
0.0325 99077 
0.0326 00279 
0.0326 01485 
0.0326 02693 
0.0326 03904 
0.0326 05118 
0.0326 06334 
0.0326 07553 
0.0326 08776 
0.0326 10001 
0.0326 11229 
0.0326 12459 
0.0326 13693 
0.0326 14930 

19.95 
20.00 
20.03 
20.10 
20.13 
20.18 
20.23 
20.27 
20.32 

0.125 91040 
0.126 19897 
0.126 48753 
0.126 77607 
0.127 06461 
0.127 35313 
0.127 64165 
0.127 93015 
0.128 21864 

20.47 
20.50 
20.57 
20.62 
20.65 

0.129 08406 
0.129 37251 
0.129 66094 
0.129 94937 
0.130 23779 

20.70 
20.75 
20.80 

0.130 52619 
0.130 81459 
0.131 10297 30.718483 

30.718517 
30.718533 

0.0326 186.56 
0.0326 19904 
0.0326 21155 

20.93 
20.98 
21.03 
21.08 

0.131 96805 
0.132 25639 
0.132 54472 
0.132 83303 

30.718650 
30.718683 
30.718700 

0.0326 27451 
0.0326 28719 
0.0326 29990 

21.13 
21.18 
21.22 
21.27 
21.32 
21.37 
21.42 
21.45 
21.52 
21.57 
21.60 

0.133 12134 
0.133 40963 
0.133 69791 
0.133 98619 
0.134 27445 
0.134 56269 
0.134 85093 
0.135 13916 
0.135 42737 
0.135 71557 
0.136 003i16 

30.718800 
30.718817 
30.71 8850 
30.718867 
30.718900 
30.718917 
30.718950 
30.718967 
30.71 8983 
30.719017 

0.0326 35100 
0.0326 36385 
0.0326 37672 
0.0326 38963 
0.0326 40257 
0.0326 41553 
0.0326 42852 
0.0326 44153 
0.0326 45458 
0.0326 46766 

21.65 
21.68 
21.75 

0.136 29194 
0.136 58011 
0.136 86827 

30.719050 
30.719067 
30.719100 

0.0326 48076 
0.0326 49389 
0.0326 50705 

30.719117 
30.719133 

0.0326 52024 
0.0326 53346 

Meridional Difference Diff. 
H .  Per 

second 
arcs 

(meters) second 
Lat. 

o t  

7 00 
01 
02 
03 
04 

7 05 
06 
07 
08 
09 

7 10 
11 
12 
13 
14 

7 15 
16 
17 

I 18 
19 

7 20 
21 
22 
23 
24 

7 25 
26 
27 
28 
29 

7 30 
31 
32 
33 
34 

7 35 
36 
37 
38 
39 

7 40 
41 
42 
43 
44 

7 45 
46 
47 
48 
49 

7 50 
51 
52 
53 
54 

7 55 
56 
57 
58 
59 

8 00 

774,009.456 
775,852.521 
777,695.588 
779i538.656 
781,381.725 

30.717817 0.0325 83701 
30.717850( 0.0325 84867 

800;OOO 0.99514 1257 0.2155 
810,000( 1.00771 12581 0.2131 

783,224.796 
785,067.868 
786.91 0.941 
788;754.016 
790,597.092 

30.717933 0.0325 89558 
30.7179671 0.0325 90738 

19.67 0.124 17877 
19.721 0.124 46740 

850;OOO 1.05805 1260 0.2039 
860,0001 1.07065 1260) 0.2018 

792,440.170 
794,283.249 
796,126.329 
797.969.410 

S70,OOO 1.08325 1261 0.1997 
880,000 1.09586 1261 0.1976 
890,000 1.10847 1262 0.1956 

799;812.493 
801.655.577 
803:498.662 
805,341.749 
807,184.837 
809,027.927 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 810,871.018 

812.714.110 
8141557.204 
816,400.299 
818,243.396 
820,086.494 
821,929.593 
823,772.694 
825,615.796 
827,458.900 
829,302.005 
831,145.1 11 
832,988.21 9 
83433 1.328 
836,674.439 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

30.718433 0.0326 16169 
30.718467 I 0.0326 17411 

20.85 0.131 39134 
20.901 0.131 67970 

838,517.551 
840,360.664 
842,203.779 
844,046.895 
845,890.01 3 
847.733.132 
849:576.253 
851,419.375 
853,262.499 
855,105.624 

COR.RECTION FACTORS 
(Corrections t o  unity 
in 7th decimal place.) 

Correction for x ->$fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

856,948.750 
858,791.878 
860,635.007 
862,478.138 
864,321.270 
866,164.404 

' 868,007.539 
869,850.676 
871,693.814 
873,536.953 

21.80 0.137 15641 
21.831 0.137 44455 

875,380.094 
877,223.237 
879.066.381 

Lat. f F 

7 00 8.2479 0.235 X lo-'* 
7 30 8.2477 0.251 
8 00 8.2474 0.267 

O f  

S80;909.527 
882,752.674 
884,595.822 

22.08 0.138 88504 
10.139 1'7310 



COMPUTATION OF GEODETIC POSITIONS 9 

Meridional Difference 
arcs Per 

(meters) second 
Diff. Fz. yI for Sin 4 

secondi IT I' 
H Per 

second 

30.719167 
30.719183 
30.719217 
30.719250 
30.719267 

0.0326 54671 
0.0326 55999 
0.0326 57330 
0.0326 58663 
0.0326 59999 

22.13 
22:18 
22.22 
22.27 
22.32 

0.139 17310 480.08 880,000 
0.139 46135 480.07 890,000 
0.139 74919 480.05 900,000 
0.140 03722 480.03 910,000 
0.140 32524 480.00 920,000 

.09586 1261 

.IO847 1262 

.12109 1263 

.I3372 1263 
,14635 1263 

0.1976 
0.1956 
0.1937 
0.1918 
0.1899 

22.37 
22.42 
22.45 

0.140 61324 479.98 930,000 
0.140 90123 479.97 940,000 
0.141 18921 479.95 i l  950.000 

30.719283 
30.719317 
30.7193.50 

0.0326 61338 
0.0326 62680 
0.0326 64025 

.15898 1265 

.17163 1265 

.18428 126.5 

.19693 1266 
22.551 0.141 76514. 479.901 970;0001 1.20959 1267 

0.1881 
0.1863 
0.1846 
0.1829 
0.1812 

22.60 
22.65 
22.70 

0.142 05308 479.88 1.22226 1267 0.1796 
0.142 34101 479.87 
0.142 62893 479.85 1.24761 1268, 0.1765 

1.23493 12681 0.1780 

30.719550 
30.719567 
30.719600 
30.719633 
30.71 9650 
30.719683 
30.719700 
30.719733 
30.719750 
30.719783 

0.0326 74885 
0.0326 76255 
0.0326 77628 
0.0326 79004 
0.0326 80383 
0.0326 81765 
0.0326 83150 
0.0326 84538 
0.0326 85929 
0.0326 87322 

22.83 
22.88 
22.93 
22.98 
23.03 

Correction for H 0.143 49262 479.78 
Seconds Cor. 0.143 78049 479.77 
0 & 60 0 0.144 06835 479.75 

10 & 50 0 0.144 35620 479.73 
0.144 64404 479.70 O n  u- * n  n 

23.18 
23.22 
23.27 

0.145 50747 479.63 
0.145 79525 479.63 
0.146 08303 479.60 

30.719817 
30.719833 
30.719867 

0.0326 88718 
0.0326 90117 
0.0326 91519 

_"._. 
23.42 
23.47 
23.50 

Uecirnal Cor. 
0 & 1 0  0 

0 
2 &  8 0 

".-_- -._.-. 
0.146 94628 479.53 
0.147 23400 479.52 
0.147 52171 479.50 

23.55 
23.60 
23.65 

0.147 80941 479.48 0 
0 
0 

0.148 09710 479.45 
0.148 38477 479.43 

23.70 
23.75 
23.80 
23.85 
23.90 
23.93 
23.98 
24.03 
24.08 

0.148 67243 479.42 
0.148 96008 479.40 
0.149 24772 479.37 
0.149 53534 479.35 
0.149 82295 479.33, 
0.150 11055 479.32 
0.150 39814 479.28 
0.150 68571 479.27 
0.150 97327 479.25 

30.720050 
30.720083 
30.720100 
30.720117 
30.720167 
30.720183 
30.720217 
30.720233 

0.0327 01412 
0.0327 02837 
0.0327 04365 
0.0327 05696 
0.0327 07130 
0.0327 08566 
0.0327 10005 
0.0327 11447 

30.720267 
30.720283 
30.720317 

0.0327 12892 
0.0327 14340 
0.0327 15791 

30.720350 
30.720367 
30.720400 
30.720433 
30.720450 

0.0327 17245 
0.0327 18702 
0.0327. 20161 
0.0327 21623 
0.0327 23088 

30.720617 
30.720650 
30.720683 

0.0327 31940 
0.0327 33426 
0.0327 34914 

24.90 
24.95 

"._." 
0.155 85982 
0.156 14715 
0.156 43447 

30.720700 
30.720733 

0.0327 36405 
0.0327 37899 
0.0327 39396 

Lat. 

O f  

8 00 
01 
02 
03 
04 

8 05 
06 
07 
os 
09 

8 10 
11 
12 
13 
14 

8 15 
16 
17 
18 
19 

8 20 
21 
22 
23 
24 

8 25 
26 
27 
28 

. 29 
8 30 

31 
32 
33 
34 

8 35 
36 
37 
38 
39 

8 40 
41 
42 
43 
44 

8 45 
46 
47 
4s 
49 

S 50 
51 
52 
53 
54 

8 55 
56 
57 
58 
59 

9 00 

884,595.822 
886,438.972 
888,282.123 
890,125.276 
891,968.431 
893,811.587 
895,654.744 
897.497.903 
899:341.064 
901; 184.226 
903.027.390 

30.719367 0.0326 65372 
30.7194001 0.0326 66722 

22.50) 0.141 47718 479.931 960:OOOl 

904:870.%15 
906,713.722 
908,556.890 
910,400.060 

22.75 0.142 91684 479.83 
22.801 0.143 20474 479.801 

912,243.232 
914,086.405 
915,929.579 
917,772.755 
91 9,615.933 
921,459.13 2 
923,302.293 
925,145.475 
926,988.659 
928,831.844 

LU CK YU v 
23.08 0.144 93186 479.68 I 30 & 30 0 
23.13 0.145 21967 479.67 

930,675.031 
932.518.220 I 92.17 I n l A R  R5R.SA A 7 9 5 7  

23.32 0.146 37079 479.58 

934;361.410 
936,204.602 
938,047.795 

30.719883 0.0326 92924 
30.719O171 0.0326 94332 

939,890.990 
94 1,734.186 
943.577.384 
945,420.584 
947,263.785 
949.106.988 
950:950.193 
952,793.399 
954,636.606 
956,479.816 
958,323.027 
960,166.240 
962,009.454 
963,852.670 
965,695.887 
967,539.106 
969,382.327 

.971,225.549 
973,068.773 
974,911.999 

24.13 
24.18 
24.23 
24.28 
24.32 
24.37 
24.42 
24.47 
24.52 
24.57 
24.62 

0.151 
0.151 
0.151 
0.152 
0.152 
0.152 
0.1.52 
0.153 
0.153 
0.153 
0.154 

26082 
54836 
83588 
12339 
41088 
69837 
98584 
27329 
56074 
84817 
13559 

479.23 
479.20 
479.18 
479.15 
479.15 
479.12 
479.08 
479.08 
479.05 
479.03 
479.00 

CORRECTIOK FACTORS 
(Corrections to  unity 
i n  7th decimal place.) 

Correction for x -)$fb 
Correction for y +fa 
Arc-sine correctioii +V(Va)/l5 

976,755.226 
978,598.455 
980.441.686 

30.720483 0.0327 24556 
30.7205171 0.0327 26027 
30.720533, 0.0327 27501 

982;284.918 
984,128.152 

30.720567 0.0327 28978 
30.7205831 0.0327 30457 

24.65 0.154 42299 479.00 
24.721 0.154 71039 478.971 

985,971.387 
987,814.624 
989.657.863 

f F 24.77 0.154 99777 478.93 
24.80 0.155 28513 478.92 pt; 
96 R5 n 1 5 . 5  5 7 9 A Q  A 7 R  an .. .~ ~ .-.- 

A . Y . " "  

478.88 
478.87 

8 00 
8 30 
9 00 

8.2474 
8.2471 
8.2468 

0.267 X 10-n 
0.283 
0.299 

991 ;501.104 
993,344.346 
995,187.590 



U. S. COAST A N D  GEODETIC S U R V E Y  

Meridional Difference 

(meters) second 
arcs Per 

10 
- - 

Lat. AV K Diff. yr for Diff. 
H Per Sin '$ per V and I( v 

. second second 
-- 

O f  

9 00 
01 
02 
03 
04 

9 05 
06 
07 
08 
09 

9 10 
11 
12 
13 
14 

9 15 
16 
17 
18 
19 

9 20 
21 
22 
23 
24 

9 25 
26 
27 
28 
29 

9 30 
31 
32 
33 
34 

9 35 
36 
37 
38 
39 

9 40 
41 
42 
43 
44 

9 45 
46 
47 
48 
49 

9 50 
51 
52 
53 
54 

9 55 
56 
57 
58 
59 

10 00 

0.156 43447 478.83 
0.156 72177 478.80 
0.157 00905 478.80 
0.157 29633 478.77 
0.157 58359 478.73 

990,000 1.23493 1268 0.1780 
1,000,000 1.24761 1268 0.1765 
1,010,000 1.26029 1269 0.1749 
1,020,000 1.27298 1270 0.1734 
1,030,000 1.28568 1270 0.1720 

995,187.590 
997,030.836 
998,874.083 

1.000.717.332 

30.720767 
30.720783 
30.720817 

1;002;560.583 

0.0327 39396 
0.0327 40896 
0.0327 42399 

1,004,403.835 
1,006,247.089 
1,008,090.345 
I .009.933.603 

25.33 
25.38 
25.43 l;Ol1,776.862 

1.013.620.123 

0.158 44529 478.67 1.32381 1272 0.1677 
0.158 73249 478.67 1.33653 1273 0.1664 
0.159 01969 478.63 1.34926 1274 0.1651 

1;015;463.386 
1,017,306.650 

1,020,993.184 
1,019,149.916 

25.48 
25.53 
25.57 
25.63 

1,022,836.453 
1,024,679.724 
1,028,522,997 
1,028,366.272 
1,030,209.548 
1,032,052.826 
1.033.896.106 

0.159 30687 478.60 1.36200 1274 0.1638 
0.159 59403 478.60 1.37474 1276 0.1625 
0.159 88119 478.57 1.38750 1275 0.1613 
0.160 16833 478.53, 

1;035;739.388 
1,037,582.671 
1,039,425.956 

478.531 
478.48 
478.48 
478.45 
478.43 
478.40 
478.38 
478.37 
478.33 
478.32 
478.30 
478.27 
478.25 
478.22 
478.20 
478.18 
478.15 
478.13 
478.10 
478.08 
478.07 
478.03 
478.00 
478.00 
477.97 
477.93 
477192 
477.90 
477.87 
477.85 
477.82 
477.80 
477.78 
477.75 
477.73 
477.70 
477.67 
477.67 
477.63 
477.60 
477.58 
477.55. 
477.53 
477.52 
477.48 
477.47 

I ,04 1,269.243 
1,043,112.532 
1,044,955.822 
1,046,799.114 
1,048,642.408 

25.77 
25.82 
25.87 

1,050,485.704 
1,052,329.002 
1.054.172.301 

0.iSi 02966 
0.161 31675 
0.161 60382 

1;056;015.602 
1,057,858.905 

30.721333 
30.721367 
30.721383 
30.721417 
30.721450 
30.721483 
30.721500 
30.721 533 
30.721567 
30.721600 
30.721633 
30.721650 
30.721683 
30.721717 
30.721750 

1,059,702.210 
1,061,545.517 
1,063,388.825 
1.065.232.135 

0.0327 69943 
0.0327 71501 
0.0327 73062 
0.0327 74625 
0.0327 76192 
0.0327 77761 
0.0327 79333 
0.0327 80909 
0.0327 82487 
0.0327 84068 
0.0327 85652 
0.0327 87239 
0.0327 88829 
0.0327 90422 
0.0327 92018 

1;067;075.447 

26.20 
26.27 
26.30 
26.35 
26.40 
26.45 
26.50 
26.55 
26.60 
26.63 
26.68 
26.75 
26.78 
26.83 
26.88 

1,068,918.760 
1,070,762.076 
1,072,605.393 
1,074,448.712 
1,076,292.033 

0.163 61294 
0.163 89990 
0.164 18685 
0.164 47378 
0.164 76070 
0.165 04761 ' 
0.165 33450 
0.165 62138 
0.165 90824 
0.166 19509 
0.166 48193 
0.166 76875 
0.167 05555 
0.167 34235 
0.167 62913 

1,078,135.355 
1,079,978.680 
1,081,822.006 
1,083,665.334 
1,085,508.664 
1,087,351.996 
1,089,195.330 
1,091,038.665 
1,092,882.002 
1,094,726.34 1 
1,096,568.682 
1,098,412.025 
1,100,255.370 
1,102,098.716 
1,103,942.064 
1,105,785.414 

30.721783 
30.721 800 
30.721833 

0.0327 93616 
0.0327 9521 7 
0.0327 96822 

30.720850 0.0327 43904 
30.720867/ 0.0327 45413 

26.93 
26.98 
27.03 

30.721017 0.0327 52999 
30.721050 I 0 . 0 ~ ~ 7  5 4 . ~ ~ 5  

0.167 91589 
0.168 20264 
0.168 48938 

30.721 1831 0.0327 62198 

30.722033 
30.722083 
30.722100 
30.722133 
30.722167 
30.722200 
30.722233 
30.722250 
30.722283 
30.722317 
30.722350 
30.722383 
30.722417 
30.722433 

0.0328 08134 
0.0328 09762 
0.0328 11393 
0.0328 13026 
0.0328 14662 
0.0328 16302 
0.0328 17944 
0.0328 19589 
0.0328 21238 
0.0328 22889 
0.0328 24543 
0.0328 26200 
0.0328 27860 
0.0328 29522 

27.18 
27.22 
27.27 
27.33 

30.721867 0.0327 98429 
30.7218831 0.0328 00039 

0.169 34950 
0.169 63618 
0.169 92285 
0.170 20950 

27.37 
27.42 
27.48 
27.52 
27.57 
27.62 
27.67 
27.70 
27.77 

0.170 49614 
0.170 78276 

.0.171 06936 
0.171 35596 
0.171 64254 
0.171 92910 
0.172 21565 
0.172 50218 
0.172 78870 

25.23 0.157 87083 478.73 1,040,000 1.29838 1271 0.1705 
25.30 0.158 15807 478.70 I 1.050.000 1.31109 1272 0.1601 

25.67 0.160 45545 
25.72 I 0.160 742.57 

25.92 0.161 89088 
25.97 0.i62 17792 

27.08 0.168 77610 
27.131 0.169 06281 

27.82 0.173 O'i521 
27.85 0.173 36170 

I 0.173 64818 

Correction for H 
Seconds Cor. 

0 & 60 0 
10 & 50 0 
20 R: 40 0 
30'& 30 0 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

CORRECTIOK FACTORS 
(Corrections t o  unity 
in 7th decimal place.) 

Correctioil for s - pifb 
Correction for y +fa 
Arc-sine correction +V(Va?,il5 

Lat. f F 
0 1  

9 00 8.2468 0.299 X 10-12 
9 30 8,2465 0.315 

10 00 8.2462 0.330 



COMPZiTATION O F  GEODETIC POSITIONS 

Diff. y1 for Meridional Difference Diff. 
arcs Per Sin + per v and K 

second1 second 
I I 

(meters) second 

I 

11 

K 

0.1625 
0.1613 
0.1601 
0.1589 
0.1577 
0.1565 
0.1554 
0.1543 
0.1532 
0.1522 
0.1511 
0.1501 
0.1491 

AV V 

- - 

Lat. 

- 
0 1  

10 00 
01 
02 
03 
04 

10 05 
06 
07 
08 
09 

10 10 
11 
12 
13 
14 

10 15 
16 
17 
18 
19 

10 20 
21 
22 
23 
24 

10 25 
26 
27 
28 
29 

10 30 
31 
32 
33 
34 

10 35 
36 
37 
38 
39 

10 40 
41 
42 
43 
44 

10 45 
46 
47 
48 
49 

10 50 
51 
52 
53 
54 

10 55 
56 
57 
58 
59 

1 00 

477.43 
477.42 
477.38 
477.37 
477.33 
477.32 
477.28 
477.27 
477.23 
477.22 
477.18 
477.17 
477.13 
477.12 
477.10 

1,100,000 1.37474 127f 
1, II0,OOO I .38750 127: 
1,120,000 1.40025 127: 
1,130,0001 1.41302 127; 
1,140,000 1.42579 1271 
1,150,000 1.43857 127! 
1,160,000 1.45136 127! 
1,170,000 1.46415 12% 
1,180,000 1.47695 128 
1,190,000 1.48976 128: 
1,200,000 1.50258 128: 
1,210,000 1.51540 128: 
1,220,0001 1.52823 1281 

30.722567 
30.722600 
30.722617 
30.722667 
30.722700 
30.722717 

0.0328 36203 
0.0328 37880 
0.0328 39560 
0.0328 41244 
0.0328 42930 
0.0328 44619 

27.95 
28.00 
28.07 
28.10 
28.15 
28.20 

0.173 93464 
0.174 22109 
0.174 50752 
0.174 79394 
0.175 08034 
0.175 36673 

30.722750 
30.722800 
30.722817 

0.0328 46311 
0.0328 48007 
0.0328 49705 

28.27 
28.30 
28.35 

0.175 65310 
0.175 93946 
0.176 22580 

30.722850 
30.722867 
30.722917 
30.722950 
30.722967 

0.0328 51406 
0.0328 53110 
0.0328 54817 
0.0328 56526 
0.0328 58239 

28.40 
28.45 
28.48 
28.55 
28.60 

0.176 51213 
0.176 79844 
0.177 08474 
0.177 37102 
0.177 65729 

30.723000 
30.723050 
30.723067 

0.0328 59955 
0.0328 61674 
0.0328 63395 

28.65 
28.68 
28.73 

0.177 94355 
0.178 22978 
0.178 51601 

28.8s 
28.93 
29.00 
29.03 

0.179 37459 
0.179 66075 
0.179 94690 
0.180 23303 

476.80 
476.78 
476.77 
476.73 
476.72 
476.67 

Correction for V 
Decimal Cor. 
08: 10 0 . I &  9 0 
2 &  8 0 
3 &  7 0 476.671 3 &  7 0 29.38 

29.43 
29.47 
29.53 
29.5s 
29.63 
29.67 
29.73 
29.78 
29.82 
29.8'7 
29.93 
29.97 
30.03 
30.07 

0.182 23553 
0.182 52153 
0.182 80753 
0.183 09351 
0.183 37947 
0.183 66542 
0.183 95135 
0.184 23727 
0.184 52317 
0.184 80905 
0.185 09492 
0.185 38078 
0.185 66662 
0.185 95244 
0.186 23824 

30.723550 
30.723600 
30.723617 

0.0328 89572 
0.0328 91340 
0.0328 93112 

30.723650 
30.723683 
30.723717 
30.723750 
30.723783 

0.0328 94887 
0.0328 96665 
0.0328 98445 
0.0329 00229 
0.0329 02016 

30.723817 
30.723850 
30.723882 

0.0329 03805 
0.0329 05597 
0.0329 07393 

30.723983 
30.724017 
30.72405@ 

0.0329 12797 
0.0329 14604 
0.0329 16414 

30.12 
30.17 
30.23 

0.186 52404 
0.186 80981 
0.187 09557 

30.37 
30.42 
30.47 

0.187 95275 
0.188 23845 
0.188 52413 

30.62 
30.67 
30.72 
30.77 

0.189 38108 
0.189 66669 
0.189 95229 
0.190 23788 

1,105,785.414 
I ,  107,628.766 
1,109,472.120 
1,111,315.476 
1,113,158.833 
1,115,002.193 
1.1 16.845.555 
1:138;688.918 
1,120,532.283 
1,122,375.651 
1,124,219.020 
1,126,062.391 
1,127,905.763 
1,129,749.138 
1,131,592.5 15 
1,133,435.893 
1,135,279.273 
1,137,122.656 
1.138.966.040 

Correction 
Seconds 
0 & 60 

10 & 50 
20 & 40 
30 & 30 

for H 
Cor: 

0 
0 
0 
0 

477.05 
477.05 
477.02 
476.98 
476.97 
476.93 
476.92 
476.88 
476.87 
476.83 

30.723100 0.0328 65119 
30.7231331 0.0328 66847 

28.80 0.178 80222 
28.831 0.179 08841 1; 140;809.426 

1,142,652.814 
1,144,496.204 
1,146,339.596 
1.148.182.990 
1;150;026.385 . 
1.151.869.783 

30.723300 0.0328 75528 
30.723333 0.0328 77273 

29.08 0.180 51915 
29.13 0.180 80525 Correction for V 

Decimal Cor. 
08: 10 0 . I &  9 0 
2 &  8 0 

476.80 
476.78 
476.77 
476.73 
476.72 

1~153;713.183 
I, 155,556.584 
1,157,399.987 
1,159,243.393 

30.723500 0.0328 86043 
30.723517 I 0.0328 87806 

1,161,086.800 
I ,  162,930.2 10 
1,164,773.621 
1,166,617.034 
I ,  168,460.450 
1,170,303.867 
1,172,147.286 
1,173,990.707 
1,175,834.130 
1,177,677.5.55 
1,179,520.982 
1,181,364.41 1 
1,183,207.842 
1,185,051.275 
1,186,894.710 

4& 6 0 
5 &  5 0 

476.67 
476.63 
476.60 
476.58 
476.55 
476.53 
476.50 
476.47 
476.451 
476.43 
476.40 
476.37 
476.33 
476.33 

30.723917 0.0329 09191 
30.723950 I 0.0329 10993 

CORRECTIOX FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for s -?hfh 
Correction for p +fa 
Arc-sine correction + V(Va)/15 

1,188,738.147 
1,190,581.586 
1,192.425.027 

476.28 
476.27 
476.23 

1; 194i268.470 
1,196,111.915 

30.724083 0.0329 18228 
30.7241 171 0.0329 20044 

30.27 0.187 38131 
30.321 0.187 66704 

476.22 
476.181 

1,197,955.362 
1,199,798.81 1 
1,201,642.262 
1.203.485.715 

476.171 
476.13 
476.10 
476.08 
476.07 1 ;205;329.170 

1.207.172.627 
30.724283 0.0329 29169 
30.724317 0.0329 31003 

30.571 0.189 09544 
Lat; f F 

10 00 8.2462 0.330 X 10-12 
10 30 8.2459 0.345 
11 00 8.2455 0.360 

476.02 
476.00 
475.98 

1 :209:016.086 
1,210,859.548 
1,212,703.01 1 
1,214,546.476 

475.93 
475.93 30.82 0.190 52344 

10.190 80900 1,216,389.943 
789221"40-3 

10.0329 40218 



U. S. COAST A N D  GEODETIC SURVEY 

Meridional Difference 
arcs Per 

(meters) second 

12 

Lat. AV K 'iff. y, for Diff. 
H Per Sin + per v and K V 

second second 

30.724483 
30.724517 
30.724550 
30.724600 
30.724617 
30.724650 
30.724700 
30.724733 
30.724767 
30.724800 
30.724833 
30.724850 
30.724900 
30.724933 
30.724967 

0 1  

11 00 
01 
02 
03 
04 

11 05 
06 
07 
08 
09, 

11 10 
11 
12 
13 
14 

11 15 
16 
17 
18 
19 

11 20 
21 
22 

. 23 
24 

11 25 
26 
27 
28 
29 

11 30 
31 
32 
33 
34 

11 35 
36 
37 
38 
39 

11 40 
41 

' 42 
43 
44 

11 45 
46 
47, 
48 
49 

11 50 
51 
52 
53 
54 

11 55 
56 
57 
58 
59 

12 00 

0.0329 40218 
0.0329 42070 
0.0329 43925 
0.0329 45782 
0.0329 47643 
0.0329 49507 
0.0329 51374 
0.0329 53244 
0.0329 55116 
0.0329 56992 
0.0329 58871 
0.0329 60752 
0.0329 62637 
0.0329 64525 
0.0329 66415 

1,216,389.943 
1,218,233.412 
1,220,076.883 
1,221,920.356 
1,223,763.832 
1,225,607.309 
1,227,450.788 
1.229.294.270 

30.87 
30.92 
30.95 
31.02 
31.07 

0.190 80900 
0.191 09453 
0.191 38005 
0.191 66555 
0.191 95104 

1283 
1284 
1285 

1287 
1287 
1287 
1289 
1290 
1290 
1291 
1292 
1293 

1285 

0.1501 
0.1491 
0.1481 

0.1461 
0.1452 
0.1443 
0.1434 
0.1425 
0.1416 
0.1408 
0.1399 
0.1391 

0.1471. 

31.12 
31.17 
31.20 

0.192 23651 
0.192 52197 
0.192 80740 

31.27 
31.32 
31.35 
31.42 
31.47 
31.50 
31.57 

0.193 09283 
0.193 37823 
0.193 66362 
0.193 94899. 
0.194 23435 
0.194 51969 
0.194 80501 

475.67 
475.65 
475.62 
475.60 
475.57 

1:290:000 1.61827 
1,300,000 1.63117 
1,310,000 1.64407 
1,320,000 1.65698 
1,330,000 1.66990 

475.53 
475.52 
475.48 
475.47 
475.42 
475.42 
475.37 
475.35 
475.32 
475.28 
475.27 
475.23 
475.22 
475.17 
475.15 
475.13 
475.08 
475.07 
475.0'5 
475.00 
474.98 
474.97 
474.92 
474.90 
474.87 
474.85 
474.80 
474.78 
474.77 
474.72 
474.70 
474.67 
474.65 
474.60 
474.58 
474.55 
474.53 
474.50 
474.47 
474.43 
474.42 
474.37 
474.35 
474.33 
474.28 
474.27 
474.23 

30.725000 
30.725033 
30.725083 

0.0329 68309 
0.0329 70206 
0.0329 72106 

31.62 
31.67 
31.70 

0.195 09032 
0.195 37561 
0.195 66089 

30.725183 
30.72521 7 
30.725250 

0.0329 77823 
0.0329 70734 
0.0329 81649 

21.85 
31.92 
31.97 
32.00 

0.196 51661 
0.196 80182 
0.197 08701 
0.197 37218 30.725283 

30.725317 
m 7 2 ~ i m  

0.0329 83567 
0.0329 55487 
0.0329 87411 _ _  .~ _ _ _ _  

30.725383 
30.725433 
30.725450 

. .- 

0.0329 89338 
0.0329 91267 
0.0329 93200 

30.725567 
30.725600 
30.725633 
30.725667 

0.0329 99015 
0.0330 00960 
0.0330 02908 
0.0330 04858 

32.42 
32.47 
32.50 
32.57 

0.199 65297 
0.199 93800 
0.200 22300 
0.200 50799 

30.725700 
30.725750 
30.725783 
30.725817 
30.725850 
30.725883 
30.725933 
30.725950 
30.726000 
30.726033 
30.726067 
30.726117 
30.726133 
30.726183 
30.726217 

0.0330 06812 
0.0330 08769 
0.0330 10729 
0.0330 12691 
0.0330 14657 
0.0330 16626 
0.0330 18597 
0.0330 20572 
0.0330 22550 
0.0330 24530 
0.0330 26514 
0.0330 28501 
0.0330 30491 
0.0330 32483 
0.0330 34479 

32.62 
32.67 
32.70 
32.77 
32.82 
32.85 
32.02 
32.97 
33.00 
33.07 
33.12 
33.17 
33.20 
33.27 
33.32 

0.200 79297 
0.201 07792 
0.201 36286 
0.201 64778 
0.201 93269 
0.202 21757 
0.202 50244 
0.202 78730 
0.203 07213 
0.203 35695 
0.203 64175 
0.203 92654 
0.204 21130 
0.204 49605 
0.204 78078 

33.37 
33.42 
33.47 

0.205 06550 
0.205 35020 
0.205 63488 

30.726250 
30.726283 
30.726333 

0.0330 36478 
0.0330 38480 
0.0330 40485 

30.726433 
30.726467 
30.726500 

0.0330 4651 8 
0.0330 48535 
0.0330 50555 

30.726533 
30.726583 

0.0330 52579 
0.0330 54605 
0.0330 56634 

475.82 1;240;000 1.55392 
475.781 1,250,000/ 1.56677 

1 :231: 137.754 
1,232,981.240' 
1,234,824.728 
1,236,668.218 
1,238,511.709 
1,240,355.203 
1,242,198.699 
1,244,042.197 
1,245,885.697 
1.247.729.199 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 

1;249;572.704 
1,251,416.210 

30.725100 0.0329 74008 
30.7251501 0.0329 75914 

31.77 0.195 94614 
31.821 0.196 23139 

1,253,259.719 
1,255,103.230 
1.256.946.743 
1;258;790.258 
1,260,633.775 32.07 0.197 65734 

32.12 0.197 94248 1,262,477.294 
1,264,320.815 
1,266,164.338 
1.268.007.864 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5& 5 0 

lj269j851.391 30.725500 0.0329 95136 
3 0 . 7 2 ~ 3 3  0.0329 97074 32.351 0.199 '36793 1,271,694.921 

1,273,538.453 
1,275,381,887 
1.277.225.523 
1;279;069.061 
1,280,9 12.601 
1,282,756.143 
1,284,599.688 
1,286,443.235 
1,288,286.784 
1,290,130.335 
1,291,973.888 
1,293,817.444 
1,295,661.001 
1,297,504.561 
1,299,348.123 
1,301,191.687 
1,303,035.254 
1,304,878.822 
1,306,722.393 
1,308,565.966 
1,310,409..541 
1,312,253.118 
1,314,096.698 
1,315,940.279 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for s -$$fb 
Correction for v +fa 
Arc-sine correction + V(Vri)/l5 

30.726350 0.0330 42403 
30.7264001 0.0330 44504 

33.52 0.205 91954 
33.571 0.206 20419 

Lat. f F 

11 00 8.2455 0.360 X 10-12 
11 30 8.2451 0.375 
12 00 8.2k47 0.390 

o r  1,317,783.863 
1,319,627.449 
1.321.471.037 
li3231314.627 
1,325,158.219 
1,327,001.814 

33.821 0.207 62715 
10.207 91169 I 



COMPUTATION OF GEODETIC POSITIONS 13 

Meridional Difference 
arcs Per 

(meters) second 

- 

Lat. 
Diff. 

H Per Sin 4 AV K 
second second 

30.726617 
30.726650 
30.726700 
30.726733 
30.726767 
30.726800 
30.726833 
30.726883 
30.726917 
30.726950 

0.0330 56634 
0.0330 58666 
0.0330 60701 
0.0330 62739 
0.0330 64781 
0.0330 66825 
0.0330 68872 
0.0330 70922 
0.0330 72976 
0.0330 75033 

33.87 
33.92 
33.97 
34.03 

34.12 
34.17 
34.23 
34.28 
34.32 

34.07 

0.207 91169 
0.208 19621 
0.208 48072 
0.208 76521 

0.209 33413 
0.209 61856 
0.209 90298 
0.210 18738 
0.210 47176 

0:209 04968 

474.20 
474.18 
474.15 
474.12 
474.08 
474.05 
474.03 
474.00 
473.97 
473.93 
473.92 
473.88 
473.85 
473.82 
473.78 
473.77 
473.73 
473.70 
473.67 
473.63 
473.62 
473.58 
473.55 
473.52 
473.48 

1,320,000 1.65698 1292 0.1399 
1,330,000 1.66990 1293 0.1391 
1,340,000 1.68283 1294 0.1382 
1,350,000 1.69577 1295 0.1374 
1,360,000 1.70872 1295 0.1366 
1,370,000 1.72167 1297 0.1359 
1,380,000 1.73464 1297 0.1351 
1,390,000 1.74761 1298 0.1344 
1,400,000 1.76059 1299 0.1336 
1,410,000 1.77358 1300 0.1329 
1,420,000 1.78658 13011 0.1322 
1,430,000 1.79959 1302 0 1315 
1,440,000 1.81261 1303; 0:1308 

Correctioii for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 

30.726983 
30.727033 
30.727067 

0.0330 77092 
0.0330 79154 
0.0330 81219 

34.37 
34.42 
34.48 

0.210 75612 
0.211 04047 
0.211 32480 

34.53 
34.58 
34.63 

0.211 60911 
0.211 89340 
0.212 17767 

1,365,717.821 30.727400 
1,367361.465 30.727450 
1,369,405.112 30.727483 
1,371,248.761 30.727517 

0.0330 99947 34.93 0.213 88294 
0.0331 02043 34.98 0.214 16709 
0.0331 04142 35.05 0.214 45122 
0.0331 06245 35.08 0.214 73533 

35.13 
35.18 
35.23 
35.28 
35.35 
35.40 
35.43 
35.50 
35.55 
35.60 
35.65 
35.68 
35.75 
35.80 
35.85 

0.215 01942 
0.215 30350 
0.215 58755 
0.215 87159 
0.216 15561 
0.216 43961 
0.216 72360 
0.217 00756 
0.217 29151 
0.217 57544 
0.217 85935 
0.218 14324 
0.218 42711 
0.218 71097 
0.218 99481 

30.727750 
30.727783 
30.727817 

0.0331 18921 
0.0331 21045 
0.0331 23171 

30.727933 
30.727983 
30.728017 
30.728050 
30.728100 

0.0331 29570 
0.0331 31709 
0.0331 33850 
0.0331 35995 
0.0331 38143 

30.728133 
30.728167 
30.728217 

0.0331 40294 35.90 0.219 27862 
0.0331 42448 35.97 0.219 56242 
0.0331 44606 36.00 0.219 84620 

472'88 
472.83 
472.82 
472.78 
472.75 
472.72 
472.68 
472.67 
472.62 
472.60 
472.55 
472.53 
472.50 
472.47 
472.431 

CORRECTIOK FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - jhfb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

pt; f F 
12 00 8.2447 0.390 X 10-l2 
12 30 8.2443 0.404 

30.728333 
30.728367 
30.728400 

0.0331 51096 
0.0331 53266 
0.0331 55438 

36.17 
36.20 
36.25 
36.32 

0.220 69744 
0.220 98114 
0.221 26483 
0.221 54850 

36.62 
36.67 
36.73 

0.223 25012 
0.223 53365 
0.223 81717 

36.77 
36.82 
36.88 

-~ ~. 

0.224 10067 
0.224 38415 
0.224 66761 

o t  

12 00 
01 
02 
03 
04 

12 05 
06 
07 
08 
09 

12 10 
11 
12 
13 
14 

12 15 
16 
17 
18 
19 

12 20 
21 
22 
23 
24 

12 25 
' 26 

27 
28 
29 

12 30 
31 
32 
33 
34 

12 35 
36 
37 
38 
39 

12 40 
41 
42 
43 
44 

12 45 
' 46 

47 
48 
49 

12 50 
51  
5% 
53 
54 

12 55 
56 
57 
58 
59 

1,327,001.814 
1,328,845.41 1 
1,330,689.010 
1,332,532.612 
1,334,376.216 
1,336,219.822 
1,338,063.430 
1,339,907.040 
1,341,750.653 
1,343,594.268 
1,345,437.885 
1,347,281.504 
1,349,125.126 
1,350,968.750 
1,352,812.376 

30.727100 0.0330 83288 
30.7271331 0.0330 85360 

1,354,656.004 
1,356,499.634 
1.358.343.267 
1;360; 186.902 
1,362,030.539 30.727333) 0.0330 95764 34.831 0.213 31459 

30.7273671 0.0330 97854 34.881 0.213 59877 

1,373,092.412 
1,374,936.065 
1,376,779.721 
1,378,623.379 
1,380,467.039 
1,382,310.702 
1,384,154.367 
1,385,998.034 
1,387,841.703 
1,389,685.375 
1,391,529.049 
1,393,372.725 
1.395.216.404 

30.727550 0.0331 08350 
30.727mo 0.0331 104.58 

473.47 
473.42 
473.40 
473.37 
473.33 
473.32 
473.27 
473.25 
473.22 
473.18 
473.15 
473.12 
473.10 
473.07 
473.02 
473.00 
472.97 
472.95 
472.90 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 0 
2 &  8 0 
3 &  7 0 
4 h  6 0 
5 &  5 0 30.727867 0.0331 25301 

30.7279001 0.0331 27434 

- 7 -  ~ - 3  

1,397,060.085 
1,398,903.768 
1,400,747.454 
1,402,591.142 
1,404,434.832 
1,406,278.525 
1,408,122.220 

30.728250 0.0331 46766 
30.7282831 0.0331 48929 

36.05 0.220 12997 
36.121 0.220 41371 

1,409,965.917 
1.411.809.617 
li413i653.339 
1,415,497.023 
1,417,340.730 

30.728450 0.0331 57613 
30.7284831 0.0331 59792 36.37' 0.221 83215 

36.42 0.222 11578 1,419,184.439 
1,421,028.151 
1,422,871.865 
1.424.715.581 

~~~ ~~. 

36.47' 0.222 39939 
36.52 0.222 68299 
36.58 0.222 96656 

li4261559.299 
1 428.403.020 

30.728683 0.0331 70733 
30.728717, 0.0331 72930 
30.7287671 0.0331 75130 -,---,-- ~ 

1,430,246.743 
1,432,090.469 
1.433.934.197 

30.7288001 0.0331 77334 
30.728833, 0.0331 79540 
30.728883 0.0331 81749 li4351777.927 

0.224 95105 13 00 1,437,621.660 1 0.0331 83962 



U. S. COAST A N D  GEODETIC SURVEY 

Meridional Diffcrence 

(meters) second 
arcs per 

14 

Lat. AV K  iff. 1 y, for Diff. 
H per Sin '#' per 1: alld I( 

second second' 
_ _ ~  

' 30.728917 
30.728967 
30.729000 
30.729033 
30.729083 
30,729117 
30.729167 
30.729200 
30.729233 
30.729283 
30.729317 
30.729367 

0.0331 83962 
0.0331 86178 
0.0331 88397 
0.0331 90619 
0.0331 92844 
0.0331 95072 
0.0331 97303 
0.0331 99538 
0.0332 01775 
0.0332 04015 
0.0332 06259 
0.0332 08506 

36.93 
36.98 
37.03 

0.224 95105 
0.225 23448 
0.225 51788 

472.38 
472.33 
472.32 
472.27 
472.25 
472.22 
472.18 
472.15 
472.12 
472.08 
472.05 
472.02 
471.98 
471.97 
471.92 

1,430,0001 
1,440,000 
1,450,000 
1,460,000 
1,470,000 
1,480,000 
1,490,000 
1,500,000 
1,510,000 
1,520,000 
1,530,000 
1,540,000 
1,550,000 

1302 
1303 
1303 
1305 
1306 
1306 
1308 
1308 
1310 
1310 
1312 
1312 
1313 

0.1315 
0.1308 
0.1301 
0.1294 
0.1288 
0.1281 
0.1275 
0.1268 
0.1262 
0.1256 
0.1250 
0.1244 
0.1238 

37.18 
37.25 
37.28 
37.33 
37.40 
37.45 
37.50 
37.55 
37.60 
37.65 
37.70 
37.75 
37.82 
37.85 
37.92 

0.226 36798 
0.226 65131 
0.226 93462 
0.227 21791 
0.227 50118 
0.227 78443 
0.228 06766 
0.228 35087 
0.228 63406 
0.228 91724 
0.229 20039 
0.229 48353 
0.229 76664 
0.230 04974 
0.230 33281 

30.729400 
30.729450 
30.729483 

0.0332 10756 
0.0332 13009 
0.0332 15265 

30.729517 
30.729567 
x . 7 2 ~ 6 0 0  

0.0332 17524 
0.0332 19786 
0.0332 22051 

471.90 
471.85 
471.83 
471.78 
471.77 

37.97 0.230 61587 471.73 
38.00 0.230 89891 471.70 
38.07 0.231 18193 471.65 
38.12 0.231 46492 471.63 
38.17 0.231 74790 471.60 

471.57 
471.53 
471.50 

38.38 0.232 87962 471.47 
38.43 0.233 16250 471.43 
38.48 0.233 44536 471.40 
38.53 0.233 72820 471.38 
38.58 0.234 01103 471.33 
38.63 0.234 29383 471.30 
38.68 0.234 57661 471.27 

471.23 
471.22 
471.17 
471.13 
471.10 
471.07 
471.05 
471.00 
470.97 
470.93 
470.90 
470.88 
470.83 
470.80 
470.77 
470.73 
470.70 
470.67 
470.63 
470.60 
470.57 
470.53 
470.50 
470.47 
470.43 

30.729717 
30.729767 
30.729817 
30.729850 
30.729883 
30.729933 
30.729967 
30.730017 
30.730050 
30.730100 

0.0332 28866 
0.0332 31144 
0.0332 33424 
0.0332 35708 
0.0332 37995 
0.0332 40285 
0.0332 42579 
0.0332 44875 
0.0332 47174 
0.0332 49477 

30.7301 33 
30.730183 
30.730217 

0.0332'51783 
0.0332 54092 
0.0332 56404 

38.73 
38.80 
38.85 
38.90 

0.234 85937 
0.235 14211 
0.235 42484 
0.235 70754 

30.730350 
30.730383 
30.730417 

0.0332 63358 
0.0332 65682 
0.0332 68010 

39.05 
39.12 
39.15 
39.22 

0.236 55552 
0.236 8381.5 
0.237 12075 
0.237 40333 

39.37 
39.42 
39.47 

0.238 25096 
0.238 53346 
0.238 81594 

39.52 
39.58 
39.63 
39.68 
39.73 
39.78 
39.85 
39.88 
39.93 
40.00 

0.239 09840 
0.239 38084 
0.239 66326 
0.239 94566 
0.240 22804 
0.240 51040 
0.240 79274 
0.241 07506 
0.241 35736 
0.241 63964 
0.241 92190 

30.731067 
30.731100 
30.731133 

0.0333 03300 
0.0333 05678 
0.0333 08059 

30.731183 
30.731233 
30.731267 
30.731300 
30.731350 

0.0333 10443 
0.0333 12830 
0.0333 15221 
0.0333 17614 
0.0333 20010 
0.0333 22410 

O f  

13 00 
01 
02 
03 
04 

13 05 
06 
07 
08 
09 

13 10 
11 
12 
13 
14 

13 15 
16 
17 
18 
19 

13 20 
21 
22 
23 
24 

13 25 
26 
27 
28 
29 

13 30 
31 
32 
33 
34 

13 35 
36 
37 
38 
39 

13 40 
41 
42 
43 
44 

13 45 
46 
47 
48 
49 

13 50 
51 
52 
53 
54 

13 55 
56 
57 
58 
59 

14 00 

1,437,621.660 
1.439.465.395 

1.79959 
1.81261 
1.82564 
1.83867 
1.85172 
1.86478 
1.87784 
1.89092 
1 .go400 

'1.91710 
1.93020 
1.94332 
1.95644 

1:441;309.133 
1,443,152.873 
1,444,996.615 

37.08 0.225 80127 
37.131 0.226 08463 

1,446,840.360 
I .448.684.107 
1:450:527.857 
1,452,371.609 
1,454,215.363 
1,456,059.120 
1.457.902.879 
1;459;746.641 
1,4 61,590.405 
1,463,434.172 
1,465,277.941 
1.467.121.712 Correction 

Seconds 
0 & 60 

10 8: 50 
20 & 40 
30 8: 30 

for I-I 
Cor. 

0 
0 
0 
0 

1:468;965.486 
1,470,809.262 
1,472,653.04 1 

30.729650 0.0332 24320 
30.7296831 0.0332 26591 

1,474,496.822 
1,476,340.605 
1.478.184.391 
i:48o:o2s.i8o 
1,481,871.971 
1,483,715.764 
1,485,559.560 
1,487,403.358 
1,489,247.159 
1,491,090.962 

38.23 0.232 03086 
38.27 0.232 313SO 
38.32 0.232 59672 

Correction for V 
Decimal Cor. 
0 & 10 0 
16% 9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

1,492,934.768 
1,494,778.576 
1.496.622.387 
1;498;466.200 
1,500,310.016 

30.730267 0.0332 58719 
30.730300/ 0.0332 61037 

1,502,153.834 
1,503,997.655 
1.505.841.478 
1;507;685.303 
1,509,529.131 

30.730467 0.0332 70341 
30.7305171 0.0332 72675 38.95 0.235 99022 

39.00 0.236 27288 1,511,372.962 
1,513,216.795 
1.5 1 5.060.63 I 
1; 51 6,904.469 
1,518,748.309 30.730717 0.0332 84391 

30.730767 0.0332 86744 
CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x - jhfb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

39.27 0.237 68589 
39.32 0.237 96843 

1,520,592.152 
1,522,435.998 
1,524,279.846 
1.526.123.696 
1,527i967.549 
1.529.811.405 30.730967 0.0332 98554 

30.731017 I 0.0333 00925 1;531',655.263 
1,533,499.124 
1,535,342.988 
1,537,186.854 

Lat; f F 
0 

13 00 8.2439 0.418 X 
13 30 8.2435 0.432 
14 00 8.2430 0.446 

1,539,030.722 
1,540,874.593 
1,542,718.467 
1,544,562.343 
1,546,406.221 
1,548,250.102 
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460.88 
469.85 
469.80 
469.781 
469.73 
469.70 
469.68 
469.63 
469.60 
469.57 
469.52 
469.50 

AV I I< 
1 Meridional Difference; Diff.,/ Diff. ' 17, for i , 

Sin 6 per 17'and j V H Per 
second second 

1- 
1 per i Lat. I arcs 1 (meters) second 

~ --- - - 

469.42' 
469.38 
460.37 
460.32 
469.25 
4 69.2 5 
469.20 
46!). 18 

46!).12 
469.07 
469.03 
469.00 
468.95 
468.93 
468.90 

469.13' 

42.27 
42.33 
42.38 

~ _ _  
0.253 75794 
0.254 03930 
0.254 32064 

I 0 I 1  

14 00 ~ 1,548,250.102 30.731400 0.0333 22410 
01 1,550,093.986 30.731433 0.0333 24813 
02 I 1,551,037.872 30.731483 0.0333 27219 
03 1,553,781.761 30.731537 0.0333 29628 
04 I 1,555,625.652 30.731567, 0.0333 32040 

14 05 1 1,557,469.546 30.7316001 0.0333 34456 
06 1,559,314,442 30.731650, 0.0333 36875 
07 1 1,561,157.341 30.731700' 0.0333 39297 
08 I 1,563,001.243 30.731733 0.0333 41722 
09 ' 1,564,845.147 30.731783 0.0333 44151 

40.05 0.241 92190 470.38 1.540.000 1.94332 312 0.1244 
313IO 1238 
3151 i i 2 3 3  
3151 0.1227 
317 0.1222 
318' 0.1216 
319 0.1211 
310'0.12Ofi 
3218 0.1200 
322 0.1195 

40.10 0.242 20413 470.37 1:55O;OOOl 1.95644 
40.15' 0.242 48635 470.33 1,560,000 1.96957 
40.20 0.242 76853 470.28 1,570,0001 1.98272 
40.27 0.243 05072 470.27, 1,580,000 f.99587 
40.32 0.243 33288 470.221 1.590.000' 2.00904 
40.37 0.243 61501 470.20 1;SOO:OOO 2.02222 
40.42 0.243 89713 470.151 ,610,000 2.03541 
40.48 0.244 17022 470.1 2~ ,620,GOO 2.048(iO 
40.52 0.244 46129 470.08 ,630,000' 2.06181 

fiAn nnn! 3 n 7 ~ 9  1979; n 1 io1 14 10 
11 
12 
13 
14 

14 15 
16 
17 
18 
19 

14 20 
21 
22 
23 
24 

14 25 
26 
27 
28 
29 

14 30 
31 
32 
33 
34 

14 35 
36 
37 
38 
39 

14 40 
41 
42 
43 
44 

14 45 
46 
47 
48 
49 

14 50 
51 
52 
53 
54 

14 55 
56 
57 
58 
59 

15 00 

40.571 0.244 74334 
40.63 0.245 02538 
40.68' 0.245 30739 
40.73 0.245 58938 
40.78 0.245 87134 
40.83 0.246 15329 
40.88 0.246 43522 
40.951 0.246 71713 
41.00 0.246 99901 
41.05l 0.247 28088 
41.10~ 0.247 56272 
41.15 0.247 84454 

41.27l 0.248 40813 
41.32; 0.248 68!)89 

41.221 0.248 12635 

1,566,68O.054 
1,568,532.963 
1,570,376.875 
1,572,220.790 
1,574,064.707 

30.731817 0.0333 46582 
30.731867 0.0333 49016 
30.731917. 0.0333 51454 

30.732000 0.0333 56339 
30.7330501 0.0333 53895 

) " ~ " , V " "  I . V . " " "  l Y l "  ".lL"l 

,650,000 2.08826 73241 0.1186 
,660,000 2.10150 1326 0.1181 

1,575,908,627 
1,577,752.549 
I .579.596.474 

30.732033 0.0333 58786 
30.732083 0.0333 61236 
30.732133 0.0333 63689 

Correction for H 
Seconds Cor. 

n x 60 0 1:581;440.402 
1,583,284.332 

30.7321 67 0.0333 66146 
30.732217 0.0333 68606 

. .~ ~. 

I O  & 50 0 
20 k 40 0 
30 k 30 0 1,585,128.265 

1,586,972.200 
1.588.81 6.138 

30.732250 0.0333 71069 
30.732300 0.0333 73535 
30.7323501 0.0333 76004 

1:590:660.079 30.732383' 0.0333 78477 
1;592:504.022 30.732433: 0.0333 80953 
1,594,347.968 
1,596,191.!)17 
1,598,035.868 
1,599,879.822 
1,601,723.778 

30.732487 0 0333 83432 
30.732517l 0:0333 85914 
30.732667, 0.0333 88399 

41.37' 0.248 07163 
41.42 0.249 25334 
41.47 0.249 53504 

Correction for V 
I k i r n a l  Cor. 
O R .  10 0 
1 k 9 0 
2R: 8 0 
3 &  7 0 
4 &  6 0 
5 k  5 0 

30.732600 0.0333 90887 41.531 0.249 81672 
41.581 0.250 09837 30.73265O1 0.0333 93379 

1.603.567.737 30.7327001 0.0333 95874 
1;605:411.6!)9 
1,607,255 663 
1,609,099.630 
1,610,943.600 41.851 0251  50633 

41.901 0:251 7x785 1.612.787.572 
1;614;631.547 
1,616,475.525 
1,618,319.505 
1,620,163.488 

30.733000 0.0334 13426 
30.7330501 0.0334 15946 
30.733083 0.0334 18470 
30.733133' 0.0334 20997 
30.733183' 0 0334 23527 
30.733233' 0:0334 26060 
30.7332671 0.0334 28596 
30.73331 7 0.0334 31 136 
30.733367; 0.0334 33679 
30.7334171 0.0334 36225 

1,622,007.473 
1.623.851.461 

42.17 0.253 19517 
42.22 0.253 47657 

1 625i695.452 
1,627,539.446 
1,629,383.442 

CORRECTIOX FACTORS 
(Corrections to unity 
in 7th deciinal place.) 

Correction for s --f$fb 
Correction for p +fa 
Arc-sine Correction + V(Va) i l 5  

1,631,227.441 
1.633.071.443 

42.431 0.254 60195 
42.48 0.254 88324 
42.53) 0.255 16451 
42.58' 0.255 44576 
42.651 0.255 72698 

1;6341915.448 
1,636,759.455 
1,638,603.465 

30.733450! 0.0334 38774 
30.7335001 0.0334 41326 
30.733533, 0.0334 43881 

1,640,447.477 
1,642,291.492 
1,644,135.510 
1,645,979.530 
1,647,823.553 
1,649,667.579 
1,651,511.608 
1,653,355.639 
1,655,199.673 
1,657,043.710 
1,658,887.749 

30.733583' 0.0334 46440 
30.733633' 0.0334 49002 
30.733667' 0.0334 51567 

30.7338171 0.0334 59282 
30.733850 0.0334 61860 
30.733900 0.0334 64441 
30.733950 0.0334 67025 
30.733983: 0.0334 69613 

I 0.0334 72204 

30.7337171 0.0334 54135 
30.7337671 0.0334 56707 

42.70 0.256 00819 468.63 
42.75 0.256 28937 468.60 
42.80 0.256 57053 46857 

~ - . - . - - - - . -. - 
42.871 0.256 85167 468.53 
42.921 0.257 13279 468.50 

f F 42.97' 0.257 41389 468.45' kt; z::!;! i:i:g ~~~:~~ 14 00 8.2430 0.446 X 10-12 
14 30 8.2426 0.460 43.13 0 2 5 8  25705 468.35 

43.18) 0:258 53806 468.32 O0 8'2421 0'473 
10.258 81905 I 
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Difference 
Per 

second 

U. S. COAST AND GEODETIC SURVEY 

H 

30.734217 
30.734267 
30.734317 
30.734350 
30.734400 
30.734450 
30.734500 
30.734533 
30.734583 
30.734633 
30.734667 
30.734717 
30.734767 
30.734817 
30.734867 
30.734917 
30.734967 
30.735000 
30.735050 
30.735100 
30.735133 

0.0334 82599 
0.0334 85206 
0.0334 87816 
0.0334 90429 
0.0334 93046 
0.0334 95666 
0.0334 98289 
0.0335 00915 
0.0335 03545 
0.0335 06178 
0.0335 OS814 
0.0335 '11453 
0.0335 14095 
0.0335 16741 
0.0335 19390 
0.0335 22042 
0.0335 24698 
0.0335 27357 
0.0335 30019 
0.0335 32684 
0.0335 35352 

43.77 
43.83 
43.88 
43.93 
43.98 

0.261 62771 467.92 1,750,000 2.22118 1335 0.1140 
0.261 90S46 467.87 1,760,000 2.23453 1387 0.1136 
0.263 18918 467.83 1,770,000 2.24790 1337 0.1131 
0.262 46988 467.80 
0.262 75056 467.75 

44.03 
-44.10 
44.15 
44.20 
44.27 
44.32 
44.37 
44.42 
44.47 
44.53 

0.263 03121 
0.263 31185 
0.263 59246 
0.263 87305 
0.264 15362 
0.264 43416 467.53 
0.264 71468 467.50 
0.264 99518 467.47 
0.265 27566 467.43 
0.265 55612 467.38 

30.735183 
30.735233 
30.735283 

0.0335 38024 
0.0335 40699 
0.0335 43377 

44.58 
44.63 
44.70 

0.265 83655 
0.266 11696 
0.266 39735 

30.735333 
30.735367 

0.0335 46059 
0.0335 48744 

45.07 
45.12 
45.18 

0.268 35943 
0.268 63964 
0.268 91982 

30.735650 
30.735700 
30.735750 
30.735800 
30.735850 
30.735900 
30.735933 
30.735983 
30.736033 
30.736067 

0.0335 64920 
0.0335 67627 
0.0335 70338 
0.0335 73052 
0.0335 7.5769 
0.0335 78490 
0.0335 81214 
0.0335 83941 
0.0335 86671 
0.0335 89405 

45.23 
45.28 
45.35 

01269 19998 
0.269 48012 
0.269 76024 

45.40 
45.45 
45.50 

0.270 04033 
0.270 32040 
0.270 60045 

30.7361 17 
30.736183 
30.736233 

0.0335 92142 
0.0335 94882 
0.0335 97626 

30.736267 
30.736317 
30.736367 

0.0336 00373 
0.0336 03123 
n.nxx 0.5876 

301736417 
30.736467 
30.736517 

010336 08633 
0.0336 11393 
0.0336 14156 

30.736550 
30.736600 
30.736650 

0.0336 16922 
0.0336 19692 
0 . o ~  22465 

46.22 
46.27 
46.33 
46.38 
46.43 

0.274 23897 466.20 Lat. f F 
0.274 51869 466.17 O 

0.274 79839 466.13 15 00 8.2421 0.473 X 
0.275 07807 466.08 15 30 8.2416 0.486 
0.275 35772 466.07 16 00 8.2411 0.499 
0.275 63736 

30.736700 
30.736750 
30.736800 

0.0336 25241 
0.0336 28021 
0.0336 30804 

Meridional 
arcs 

(meters) 
Lat. 

1.658.887.749 15 00 
01 
02 
03 

0.2% ioooi 468.23 2.iOi50 1326 0.1181 
0.259 38095 468.22 2.11476 1326 0.1176 
0.259 66188 468.17 2.12802 1327 0.1171 

04 
15 05 

06 
07 
08 
09 

15 10 
11 
12 
13 
14 

15 15 
16 
17 
18 
19 

15.20 
21 
22 
23 
24 

43.45 0.259 94278 468.12 2.14129 1329 0.1166 
43.50 0.260 22365 468.10 2.1.5458 1329 0.1162 1.668.107.988 

I ;669:952.044 
1,671.796.103 
1,673,640.1 64 
I ;675,484.228 

43.55 0.260 50451 468.05 
43.62 0.260 78534 468.02 
43.67 0.261 06615 467.98 
43.72 0.261 34994 467.95 

1,677,328.295 
1,679,172.365 
1,681,016.437 
1,682,860,512 
1,684,704.590 
1,686,548.670 
1,688,392.753 
1,690,236.839 
1,692.080.928 
1,693,925.020 

Correction for H 
Seconds Cor. 
n ~r 6n n 

467173 
467.68 
467.65 
467.62 
467.57 10 I% 50 0 

20 & 40 0 
30 & 30 0 1,695,769.11 5 

1.697,613.213 
1.699.457.313 
1; 701,301.4 16 
1,703,145.522 

15 25 
26 
27 
28 

467.35 
467.32 
467.27 

Correction for V 
Decimal Cor. 
0 &  10 0 
l &  9 0 
2 &  8 0 

44.75 0.266 67771 
44.801 ,0.266 95806 

467.25 
467.20 
467.15 

29 
15 30 

31 
32 
33 
34 

15 35 
36 
37 
38 
39 

15 40 
41 
42 
43 
44 

15 45 
46 
47 
48 
49 

15 50 
51 

1; 71 2j366.092 
1.714.210.214 3 &  7 0 

4Br 6 0 
5 &  5 0 

467.13 
467.08 
467.05 
467.02 

1,723,430.868 
1.725.275.007 

466.97 
466.93 
466.90 
466.87 
466.82 
466.78 
466.75 
466.70 
466.67 
466.63 
466.60 
466.55 
466.52 
466.47 
466.4.j 

li7271119.149 
1,728,963.294 
1,730,807.442 
1,732,651.593 
1,734,495.747 
1,736,339.903 
1,738,184.062 
1,740,028.224 

45.57 
45.621 

0.270 
0.271 
0.271 
0.271 
0.272 
0.272 
0.272 

88047 
16047 

CORR.ECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correct.ion for s - >ifb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

44045 
72041 
00034 

45.67 
45.73 
45.78 
45.83 
45.881 

28025 
56013 1i749I249.076 

0.272 
0.273 
0.273 
0.273 

84000 
1 1984 
39965 

466.40 
466.35 
466.33 
466.28 

45.95 
46.00 
46.05 
46.10 

- -  
52 
53 
54 

67945 
95922 46.171 0.273 466.251 

15 55 
56 
57 
58 
59 

16 00 

1,760,314.194 
1,762.158.390 
1,764,002.589 
1,765.846.791 
1,767,690.996 
1,769,535.204 I 0.0336 33590 
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- - 

K 

- 
0.1136 
0.1131 
0.1127 
0.1124 
3.1120 
0.1116 
0.1112 
0.1108 
0.1104 
0.1101 
0.1097 
0.1093 
0.1090 
0.1086 

Meridional Difference Diff. Diff. VI for 
arcs Per H Per Sin 6 per \'"and I( 

second (meters) second second 

I I 

AV V Lat. 

46.55 0.275 91696 465.98 
46.60 0.276 19655 465.93 
46.67 0.276 47611 465.90 
46.72 0.276 75565 465.85 

O f  

16 00 
01 
02 
03 
04 

16 05 
06 
07 
08 
09 

16 10 
11 
12 
13 
14 

16  15 
16 
17 
18 
19 

16  20 
21 
22 
23 
24 

16 25 
26 
27 
28 
29 

16 30 
31 
32 
33 
34 

16 35 
36 
37 
38 
39 

16 40 
41 
42 
43 
44 

16 45 
46 
47 
48 
49 

16 50 
51 

.52 
53 
54 

16 55 
56 
57 
58 
59 

17 00 

1,770,000j 2.24790 
1,780,000, 2.26127 
1,790,000' 2.27466 
1,800,000( 2.28807 

I 30.7368.501 0.0336 33590 

30.737083 
30.737133 
30.737183 
30.737233 
30.737283 
30.737333 
30.737367 
30.737433 
30.737483 
30.737517 

I 30.7368501 0.0336 33590 
30.7368831 0.0336 36379 
30.736933 0.0336 39172 
30.7370001 0.0336 41968 
30.7370331 0.0336 44768 

0.0336 47571 
0.0336 50377 
0.0336 53186 
0.0336 55999 
0.0336 58815 
0.0336 61634 
0.0336 64456 
0.0336 67282 
0.0336 70111 
0.0336 72943 

46.77 
46.82 
46.88 

133' 
133' 
133' 
134 
134 
134 
134 
134 
134 
134 
134 
1351 
135 
135 

0.277 03516 465.82 
0.277 31465 465.78 
0.277 59412 465.73 

1,769,535.204 
1,771,379.415 
1,773,223.628 
1.775.067.844 

47.03 
47.10 
47.15 
47.20 

.%.7368831 0.0336 36379 

0.278' 43238 465.63 
0.278 71176 
0.278 99111 
0.279 27043 

- -. . - . - - - 
30.736933' 0.0336 39172 
30.7370001 0.0336 41968 
30.7370331 0.0336 44768 

30.737567 
30.737617 
30.737667 

li776i912.064 
1,778,756.286 
1,780,600.511 
1,782,444.739 
1,784,288.970 
1,786,133.204 
1,787,977.441 
1,789,821.681 
1,791,665.923 
1,793,510.169 
1,795,354.418 

0.0336 75779 
0.0336 78618 
0.0336.81460 

47.37 
47.43 
47.48 
47.55 

0.280 io827 465.38 
0.280 38750 465.35 
0.280 66671 465.30 
0.280 94589 465.27 

30.737733 
30.737767 
30.737817 

0.0336 84306 
0.0336 87155 
0.0336 90008 

30.738067 
30.738117 
30.738150 
30.738217 
30.738267 
30.738317 
30.738350 
30.738400 
30.738450 
30.738517 
30.738550 
30.738617 
30.738667 
30.738717 
30.738750 

0.0337 04320 
0.0337 07192 
0.0337 10067 
0.0337 12946 
0.0337 15828 
0.0337 18714 
0.0337 21603 
0.0337 24495 
0.0337 27391 
0.0337 30290 
0.0337 33192 
0.0337 36098 
0.0337 39007 
0.0337 41919 
0.0337 44835 

47.98 
48.03 
48.10 

0.283 i n 5 1  
0.283 45748 
0.283 73642 

48.15 
48.20 
48.27 
48.32 
48.37 
48.43 
48.48 
48.53 
48.60 
48.65 

0.284 01534 
0.284 29424 
0.284 57312 
0.284 85196 
0.285 13079 
0.285 40959 
0.285 68837 
0,285 96712 
0.286 24585 
0.286 52455 

30.738800 
30.738867 
30.738900 

0.0337 47754 
0.0337 50676 
0.0337 53602 

48.70 
48.77 
48.82 

0.286 80323 464.43 
0.287 08189 464.38 
0.287 36052 464.35 

48.93 
48.98 
49.03 
49.10 
49.15 
49.22 
49.27 
49.32 
49.38 
49.43 

0.287 91771 464.27 

0.288 19627 464.22 CoRRECT1oN (Corrections t o  unity 
0.288 47480 4(j4.'8 in 7th decimal place.) 
0.288 75331 464.15 
o.28g 03is0 464.10 Correctiorl for x -5Vb 

0.289 31026 464.05 ~ ~ ~ ~ ~ t ' ~ o ~ ~ ~ ~ o n  $ ; ( v ~ ) , ~ ~  
0.289 58869 464.03 
0.289 86711 463.97 
0.290 14549 463.95 
0.290 42386 463.88 

49.55 
49.60 
49.67 
49.72 
49.77 

f F 
0.291 53706 463.73 16 00 8.2411 0 4 9 b x  io-" 0.291 81530 463.68 16 30 8.2405 0 : j l l  0.292 09351 463.651 17 00 8.2400 0.524 

0.290 98051 463.82 
0.291 25880 463.77 pt; 

46.93 0.277 87356 465.72 1;840;000 2.34180 
46.98 I 0.278 15299 465.651 1,850,0001 2.35526 

47.27 0.279 54974 465.45; ' ' 

47.321 0.279 82901 465.431 1,797,198.669 
1,799,042.923 
1.800.887.180 
1;802;731.440 
1,804,575.704 

47.601 0.281 22505 Correction for H 1,806,419.970 
1,808,264.239 
1,810,108.51 1 
1.81 1.952.785 

465.23 
465.18 
465.15 
465.12 
465.07 
465.03 
464.98 
464.95 
464.90 
464.87 
464.83 
464.80 
464.73 
464.72 
464.67 
464.63 
464.58 
464.55 
464.50 
464.47 

Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 

11813;797.063 
I .815.641.344 47.87 0.282 62050 

47.92 I 0.282 89952 I :817:485.6% 
1,819,329.915 
1,821,174.204 
1,823,018.497 
1,824,862.793 
1,826,707.092 
1,828,551.393 
1,830,395.697 
1,832,240.004 
1,834,084.315 
1,835,928.628 
1,837,772.94.5 
1,839,617.265 
1,841,461.588 

Correction for V 
Decimal Cor. 
0 & 10 0 

5 &  5 0 

1,843,305.913 
1,845,150.241 
1.846.994.573 
1;848;838.907 
1,850,683.244 

30.738950 0.0337 56531 
30.739017/ 0.0337 59464 

48.881 0.287 63913 464.301 

1,852,527.585 
1,854,371.929 
1,856,216.275 
1.858.060.624 
1,859i904.976 
1.861.749.332 

30.739267 0.0337 74176 
30.739317 0.0337 77129 

i;863:593.69i 
1.865,438.052 
1,867,282.41 7 
1,860,126.785 49.48) 0.290 70219 463.871 
1.870.971.155 30.7395501 0.0337 91942 
1:872;815.528 
1,874,659.905 
1,876,504.285 
1,878,348.668 
1,880,193.053 1 0.0338 06840 1 0.292 37170 I 



18 
- - 

Lat. 

- 
0 1  

17 00 
01 
02 

83 
17 05 

06 
07 
08 
09 

17 10 
11 
12 
13 
14 

17 15  
16 
17 
18 
19 

17 20 
21 
22 
23 
24 

17 25 
26 
27 
28 
29 

17 30 
31 
32 
33 
34 

17 35 
36 
37 
38 
39 

17 40 
41 
42 
43 
44 

17 45 
46 
47 
48 
49 

17 50 
51 
52 
53 
54 

17 55 
56 
57 
58 
59 

18 00 

Meridional Difference 
arcs Per 

(meters) second 

U. S. COAST AND GJWUETIC SURVEY 

AV I< Diff. 'iff. y1 for H Per Sin 4 per Ii and K V 
second second 

49.82 
49.88 
49.93 
50.00 
50.05 

1,880,193.053 
1,852,037.442 
1,883.881.834 
1.885.726.229 

0.292 37170 
0.292 64987 
0.292 92801 
0.293 20613 
0.293 48422 

463.62 
463.57 
463.53 
463.48 
463.43 
463.42 
463.35 
463.32 
463.28 
463.23 
463.20 
463.15 
463.12 
463.07 
463.02 

1,880.000 2.39573 . 1351 0.1090 
1,890,000 2.40924 1353 0.1086 
1,900,000 2.42277 1354 0.1083 
1,910,000 2.43631 1355 0.1079 
1,920,000 2.44986 1357 0.1076 
1,930,000 2.46343 1358 0.1073 
1,940,000 2.47701 1359 0.1070 
1,950,000 2.49060 1361 0.1067 
1,960,000 2.50421 1362 0.1063 
1,970,000 2.51783 1363 0.1060 
1,980,000 2.53146 1365 0.1057 
1,990,000 2.54511 1366 0.1054 
2,000,000 2.55877 1367 0.1051 

30.739817 
30.739867 
30.739917 
30.739967 0.0338 15818 
30.7400171 0.0338 18818 

0.0338 06840 
0.0338 09829 
0.0338 12822 

1;887;570.627 
30.740067 
30.740117 
30.740167 

1,889,415.028 
1,891,259.432 
1,893> 103.839 
1.894.948.249 

0.0338 21821 
0.0338 24828 
0.0338 27838 

50.12 
50.17 
50.22 

0.293 76228 
0.294 04033 
0.294 31834 

30.740233 0.0338 30851 
30.7402671 0.0338 33868 

463.00 
462.93 
462.90 
462.87 
462.82 

50.28 0.294 59633 
50.331 0.294 87430 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 n 

1;896;792.663 
1.898.637.079 

50.67 
50.73 
50.78 
50.85 
50.90 
50.97 
51.02 

0.296 54157 
0.296 81937 
0.297 09713 
0.297 37487 
0.297 65259 
0.297 93028 
0.298 20795 

30.740833 
30.740900 
30.740933 
30.741000 
30.741050 
30.741100 
30.741150 
30.7412bO 
30.741250 
30.741300 
30.741367 
30.741400 
30.741467 
30.741517 
30.741567 

0.0338 67275 
0.0338 70333 
0.0338 73394 
0.0338 76458 
0.0338 79526 
0.0338 82597 
0.0338 85671 
0.0338 88749 
0.0338 91830 
0.0338 94915 
0.0338 98003 
0.0339 01095 
0.0339 04190 
0.0339 07288 
0.0339 10390 

51.07 
51.13 
51.18 

0.298 48559 
0.298 26320 
0.299 04079 

51.23 
51.30 
51.35 
51.42 
51.47 
51.53 
51.58 
51.63 
51.70 
51.75 

0.299 31836 
0.299 59590 
0.299 87341 
0.300 15090 
0.300 42836 
0.300 70580 
0.300 98321 
0.301 26060 
0.301 53796 
0.301 81530 

30.741617 
30.741683 
30.741717 

0.0339 13495 
0.0339 16604 
0.0339 19716 

51.82 
51.87 
51.93 

0.302 09261 
0.302 36989 
0.302 64715 

52.10 
52.15 
52.22 
52.27 
52.33 

0.303 47877 
0.303 75593 
0.304 03306 
0.304 31017 
0.304 58725 

52.38 
53.43 
52.50 
52.55 
52.62 
52.67 
52.73 
52.78 
52.85 
52.90 
52.97 
53.02 
53.07 
53.13 
53.18 

0.304 86430 
0.305 14133 
0.305 41833 
0.305 69530 
0.305 97226 
0.306 24918 
0.306 52608 
0.306 80295 
0.307 07980 
0.307 35662 
0.307 63341 
0.307 91018 
0.308 18692 
0.308 46364 
0.308 74033 
0.309 01699 

30.742417 
30.742467 
3n.742.i17 

0.0339 60486 
0.0339 63646 
0.0339 66810 

30.742683 
30.742717 
30.742783 
30.742833 
30.742883 

0.0339 76322 
0.0339 79500 
0.0339 82681 
0.0339 85865 
0.0339 89053 
0.0339 92244 

1 :900;481.498 
1,902,325.920 
1,904,170.346 
1,906,014.775 30.740533 0.0338 49002 

30.740583 0.0338 52039 1.907.859.207 
1;909:703.642 
1,911,548.080 
1,913,392.521 
1,915,236.966 

20 & 40 0 
30 6: 30 0 1,917,081.413 

1.918.925.863 
462.78 
462.73 
462.68 
462.65 
462.62 
462.57 
462.52 
462.48 
462.43 
462.40 
462.35 
462.32 
462.27 
462.23 
462.18 

1;920;770.317 
1,922,614.773 
1,924,459.233 
1,926,303.696 
1.928.148.162 
1:929:992.631 
1,931,837.103 
1,933,681.578 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

1,935,526.056 
1,937,370.538 
1,939,215.022 
1,941,059.510 
1,942,904 .OO 1 
1,944,748.495 
1,946,592.992 
1,948,437.493 
1,950,281.996 
1,952,126.503 

462.13 
462.10 
462.05 

30.741783 0.0339 22832 
30.7418331 0.0339 25951 

51.98 0.302 92438 
52.031 0.303 20159 

462.02 
461.97 
461.93 
461.88 
461.85 
461.80 
461.75 

1,953,97 1.01 3 
1,955,815.526 
1.957.660.042 
1i959i504.561 
1,961,349.084 30.742083 0.0339 41597 

30.742150 0.0339 44737 CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x ->/.fb 
Correction for y +fa 
Arc-sine correction +V(Va)/15 

1,963,193.609 
1,965,038.138 
1,966,882.670 
1,968,727.205 
1,970,571.743 

461.72 
461.67 
461.62 
461.60 
461.53 
461.50 
461.45 
461.42 
461.3.7 
461.32 
461.28 
461.23 
461.20 
461.15 
461.10 

1.972.41 6.284 
1:974:260.829 
1,976,105.377 
1,977,949.928 
1,979,794.482 

30.742567 0.0339 69977 
30.7426171 0.0339 73148 

1,981,639.039 
1,983,483.600 
f.986.328.163 

2t; f F 

17 00 8.2400 0.524X 10-n 
17 30 8.2395 0.536 
18 00 8.2389 0.548 

i;987: i72.730 
1,959,017.300 
1,990,861.873 
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I 
Diff. yl for Meridional Difference' Diff. 

Sin 6 per 1 7  and K 
second 

H 
second 

arcs 
(meters) second 

- - 
Lat. AV K v 

0 1  

18 00 
01 
02 
03 
04 

18 05 
06 
07 
08 
09 

18 10 
11 
12 
13 
14 

18 15 
16 
17 
18 
19 

18 20 
21 
22 
23 
24 

18 25 
26 
27 
28 
29 

18 30 
31 
32 
33 
34 

18 35 
36 
37 
38 
39 

18 40 
41 
42 
43 
44 

18 45 
46 
47 
48 
49 

18 50 
51 
52 
53 
54 

18 55 
56 
57 
58 
59 

19 00 

30.742933 
30.743000 
30.743050 
30.743100 
30.743167 
30.743200 
30.743267 
30.743317 
30.743367 
30.743433 
30.743483 
30.743533 
30.743583 
30.743633 
30.743700 

0.0339 92244 
0.0339 95439 
0.0339 98637 
0.0340 01839 
0.0340 05044 
0.0340 08253 
0.0340 11465 
0.0340 14681 
0.0340 17900 
0.0340 21123 
0.0340 24349 
0.0340 27579 
0.0340 30812 
0.0340 34048 
0.0340 37288 

1.990.861.873 53.25 
58.30 
53.37 
53.42 
53.48 
53.53 
53.60 
53.65 
53.72 
53.77 

li992i706.449 
1,994,551.029 
1,996,395.612 
1,998,240.198 

0.309 01699 
0.309 29363 
0.309 57024 
0.309 84683 
0.310 12339 
0.310 39992 
0.310 67643 
0.310 95291 
0.31'1 22936 
0.311 50579 

2,000,084.788 
2,001,929.380 
2,003,773.976 
2,005,618.575 
2,007,463.177 

2.57244 1369 
2.58613 1371 
2.59984 1371 

2,009,307.783 
2.01 1.152.392 

0.1048 
0.1045 
0.1042 

2;012;997.004 
2,014,841.619 
2,016,686.237 

460.85 
460.80 
460.75 
460.72 
460.67 

2,018,530.859 
2,020,375.484 

2,024,064.743 
2,025,909.378 

2,022,220.112 

2,040,000 2.61355 
2,050,000 2.62728 
2,060,000 2.64103 
2,070,000 2.65479 
2,080,000 2.66856 

2,027,754.016 
2,029,598.657 
2,031,443.301 
2,033,287.949 
2,035,132.600 
2,036,977.254 
2.038.821.91 1 

1373 
1375 
1376 
1377 
1379 
1380 
1382 
1383 

2:040;666.572 
2,042,511.236 . 
2,044,355.903 

0.1039 
0.1037 
0.1034 
0.1031 
0.1028 
0.1025 
0.1023 
0.1020 

2,046,200.574 
2,048,045.248 
2,049,889.925 
2,05 1,734.605 
2,053,579.289 

53.83 
53.88 
53.93 

2,055,423.976 
2,057,268.666 
2.059.1 13.360 

0.311 78219 
0.312 05857 
0.312 33492 

2;060;958.057 
2,062,802.757 

54.00 
54.07 
54.12 

2,064,647.460 
2,066,492.167 
2,068,336.877 
2,070,181.590 
2,072,026.307 

0.312 61124 
0.312 88754 
0.313 16381 

2.073.871.027 

30.743967 
30.744017 
30.744067 
30.744133 
30.744183 
30.744233 
30.744283 
30.744350 
30.744400 

2:07$715.750 
2,077,560.477 
2,079,405.207 
2,081,249.940 

0.0340 53540 
0.0340 56801 
0.0340 60065 
0.0340 63333 
0.0340 66605 
0.0340 69880 
0.0340 73158 
0.0340 76440 
0.0340 79725 

54.70 
54.75 
54.82 
54.88 
54.93 
55.00 
55.05 
55.10 
55.17 
55.23 

0.315 92504 
0.316 20102 
0.316 47697 
0.316 75289 
0.317 02879 
0.317 30466 
0.317 58050 
0.317 85632 
0.318 13210 
0.318 40787 

30:744450 0.0340 83614 
30.744517/ 0.0340 86307 

459.97 
459.92 
459.87 
459.83 
459.78 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 0 

30.744567 
30.744617 
30.744667 
30.744733 
30.744783 
30.744833 
30.744900 
30.744950 
30.745000 
30.745050 

30.745333 0.0341 36116 
30.745383 0.0341 39465 

0.0340 89603 
0.0340 92903 
0.0340 96206 
0.0340 99.512 
0.0341 02822 
0.0341 06136 
0.0341 09453 
0.034 1 12774 
0.0341 16098 
0.0341 19425 

55.28 
55.35 
55.40 

0,318 68360 
0.318 95931 
0.319 23499 

2,101,542.228 10.0341 90122 
789221"-49-4 

30.745117 
30.745167 
30.745217 

0.0341 22756 
0.0341 26091 
0.0341 29429 

55.58 
55.63 
55.70 
55.75 

0.320 06187 
0.320 33744 
0.320 61299 
0.320 88851 

2,083,094.677 30.745667 
2,084,939.417 30.745733 
2,086,784.161 30.745783 
2,088,628.908 30.745833 
2,090,473.658 30.745883 
2,092,318.411 30.745950 

0.0341 56262 
0.0341 59632 
0.0341 63006 
0.0341 66383 
0.0341 69764 
0.0341 73148 

55.45 0.319 51064 
55.521 0.319 78627 

56.17 
56.23 
56.28 
56.35 
56.40 
56.47 

0.322 81638 
0.323 09168 
0.323 36695 
0.323 64220 
0.323 91742 
0.324 19261 

55.82 0.321 16400 
55.87 0.321 43947 

458.78 
458.75 
458.70 

2:096;007.928 30.746050 
2,097,852.691 30.7461 17 
2,099,697.458 30.746167 

56..<8, 0.324 74291 
56.63 0.325 01802 
56.701 0.325 29310 

0.0341 79927 
0.0341 83322 
0.0341 86720 

10.325 56815 
458.42 

461.07 1,990,000 2.54511 1366 
461.02 I 2.000.000 i 2.55877 1367 

460.50 
460.45 
460.40 
460.37 Correction for H 
460.32 Seconds Cor. 
460.27 0 & 60 0 
460.23 10 & 50 0 

2 &  8 
3 &  7 
4 &  6 
5 &  5 

0 
0 
0 
0 

CORRECTION FACTORS 
(Corrcctions to unity 
in 7th decirnal place.) 

Correction for s ->/2fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

Lat; f F 
0 

18 00 8.2389 0.548X 10-'2 
18 30 8.2383 0.559 
19 00 8.2377 0.570 



20 
__ -- 

Lat. AV 
Meridional Difference . Diff. 

arcs Per H Per 
(meters) . second second 

U. S. COAST AND GEODETIC SURVEY 

I< 

382 
383 
385 
386 
388 
389 
391 
392 
395 
395 

0.1023 
0.1020 
0.1018 
0.1015 
0.1013 
0,1011 
0.1008 
0.1006 
0.1004 
0.1002 

56.82 
56.88 
56.93 
57.00 

0.325 84318 458.33 
.0.326 11818 458.28 
0.326 39315 458.23 
0.326 66809 458.20 

~. _. 

30.746333 
30.746383 
30.746450 

- . - - ~  ...~ 

0.0341 96936 
0.0342 00349 
0.0342 03765 

30.746500 
30.746567 
30.746617 
30.746667 
30.746733 
30.746783 
30.746850 
30.746900 
30.746950 
30.747017 
30.747067 
30.747117 
30.747183 
30.747233 
30.747300 

0,0342 07185 
0.0342 10608 
0.0342 14035 
0,0342 17466 
0,0342 20900 
0,0342 24338 
0.0342 27779 
0.0342 31224 
0.0342 34672 
0.0342 38124 
0.0342 41580 
0.0342 45039 
0.0342 48502 
0.0342 51968 
0.0342 55438 

57.18 
57.23 
57.30 

0.327 49276 458.05 
0.327 76759 458.02 
0.328 04240 457.97 

57.35 
57.42 
57.47 

0.328 31718 
0.328 59192 
0.328 8666.5 

457.90 
457.88 
457.82 
457.78 
457.73 

2,200,000 2.83501 1397 0.1000 
2,210,000 2.84898 1398 0.0998 
2,220,000 2.86296 1401 0.0995 

57.65 
57.72 
57.77 
57.83 
57.90 

0.329 69065 
0.329 96526 
0.330 23984 
0.330 51439 
0.330 78892 

30.747350 
30.747417 
30.747467 

0.0342 58912 
0.0342 62389 
0.0342 65870 

57.95 
58.02 
58.07 

0.331 06342 
0.331 33789 
0.331 61233 

30.747633 
30.747700 
30.747750 

0.0342 76333 
0.0342 79828 
0.0342 83327 

58.25 
58.32 
58.37 

0.332 43549 
0.332 70982 
0.332 98412 

457.22 
457.17 
457.13 
457.07 
457.03 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 

30.747800 
30.747867 

0.0342 86829 
0.0342 90335 

456.75 
456.70 
456.65 
456.60 
456.57 
456.50 
456.47 
456.42 
456.37 
456.32 
456.27 
456.22 
456.18 
456.13 
456.08 

COItRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x --'/zfb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

30.748200 
30.748267 
30.748333 
30.748383 
30.748433 
30.748500 
30.748550 
30.748600 
30.748667 
30.748733 

0.0343 11446 
0.0343 14977 
0.0343 18512 
0.0343 22050 
0.0343 25592 
0.0343 29138 
0.0343 32687 
0.0343 36240 
0.0343 39797 
0.0343 43357 

58.97 
59.03 
59.10 

0.335 72559 
0.335 99958 
0.336 27354 

59.15 
59.22 
59.28 
59.33 
59.40 

0.336 54748 
0.336 82138 
0.337 09526 
0.337 36911 
0.337 64293 

30.748783 
30.748850 
30.748900 

0.0343 46921 
' 0.0343 50489 
0.0343 54060 

59.47 
59.52 
59.58 

0.337 91672 
0.338 19048 
0.338 46421 

30.749067 
30.749133 
30.749200 
30.749250 

0.0343 64795 
0.0343 68381 
0.0343 71970 
0.0343 75563 

59.77 
59.82 
59.88 

0.339 28525 
0.339 55886 
0.339 83246 

59.95 
60.00 
60.07 

0.340 10602 
0.340 37955 
0.340 65305 

455.83 
455.80 
455.75 
455.68 
455.65 
455.60 

La:. f F 
O 

19 00 8.2377 0.570X10-'2 
19 30 8.2371 0.581 ' 

20 00 8.2365 0.592 

O f  

19 00 
01 
02 
03 
04 

19 05 
06 
07 
08 
09 

19 10 
11 
12 
13 
14 

19 15 
16 
17 
18 
19 

19 20 
21 
22 
23 
24 

19 25 
26 
27 
28 
29 

19 30 
31 
32 
33 
34 

19 35 
36 
37 
38 
39 

19 40 
41 
42 
43 
44 

19 45 
46 
47 
48 
49 

19 50 
51 
52 
53 
54 

19 55 
56 
57 
58 
59 

20 00 

30.746217 0.0341 90122 56.75 0.325 56815 458.38 ! I  2.100.000 2.69615 2,101,542.228 
2,103,387.001 
2.105.231.778 

30.7462831 Q.0341 93527 

2:107:0761558 
2,108,921.341 
2,110,766.128 
2.112.610.918 

57.05 0.326 94301 458.15 2,150,000 2.76539 
57.12 I 0.327 21790 458.10 I 2.160.000 2.77928 

211141455.712 
2,116,300.509 
2,118,145.309 
2,119,990.1 13 
2,121,834.920 
2.123.679.731 
2;125:524.545 
2,127,369.362 

57.53 0.329 14134 
57.601 0.329 41601 

2,129,214.183 
2,131,059.007 
2,132,903.834 
2,134,748.665 
2,136,593.499 

457.68 
457.63 
457.58 
457.55 
457.50 
457.45 
457.40 
457.37 
457.30 
457.27 

Correction f0r.H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 2,138,438.337 

2.140.283.178 
2; 142; 128.023 
2,143,972.871 
2,145,817.722 

30.747517 0.0342 69354 
30.7475831 0.0342 72842 

58.13 0.331 88675 
58.181 0.332 16113 

2,147,662.577 
2,149,507.435 
2.151.352.297 
2; 1531 197.162 
2,155,042.030 

58.43 0.333 25840 
58.501 0.333 53264 

2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

456.98 
456.93 
456.88 
456.85 
456.78 

2,156,886.902 
2,158,731.777 
2,160,576.656 
2.162.421.538 
2j1641266.424 
2.166.1 11.313 58.85 0.335 17752 

58.92 0.33'5 45157 2;167;956.205 
2,169,801.101 
2,171,646.001 
2,173,490.904 
2,175,335.810 
2,177,180.720 
2,179,025.633 
2,180,870.549 
2,182,715.469 
2,184,560.393 
2,186,405.320 
2.188.250.251 
2; 190;095.185 
2,191,940.122 

30.748950 0.0343 57635 
30.749017) 0.0343 61213 

59.63 0.338 73792 
59.701 0.339 01160 

2,193,785.063 
2,195,630.007 
2.197.474.955 

456.02 
456.00 
455.93 
455.88 2; 1991319.907 

2,201,164.862 30.749300 0.0343 79160 
30.749367 0.0343 82760 2,203,009.820 

2,204,854.782 
2,206,699.748 
2,208,544.717 
2,210,389.689 

10.0344 00816 2,212,234.665 1 0.342 02014 



COMPUTATION OF GEODETIC POSITIONS 

AV 

21 

K 

-- 

- -  - 

Lat. sin + YE Meridional Difference Diff. 

second 
H 

second 
arcs 

(meters) second 
yl for 

V and K 

30.749650 
30.749717 
30.749767 
30.749833 
30.749900 

0.0344 00816 
0.0344 04438 
0.0344 08064 
0.0344 11694 
0.0344 15327 

60.37 0.342 02014 455.55 
60.43 0.342 29347 455.52 
60.50 0.342 56678 455.45 

2,210,00( 
2,220,00( 
2,230.00( 1401 

1404 
1405 

0.0993 
0.0992 
0.0990 

30.749950 
30.750000 
30.750067 

0.0344 18964 
0.0344 22605 
0.0344 26249 

60.68 
60.73 
60.80 

0.343 38651 455.30 2,260,00( 
0.343 65969 455.27 2,270,00( 
0.343 93285 455.22 2.280.00( 

1406 
1409 
1410 
1411 
1413 
1415 
1417 
1418 

0.0988 
0.0985 
0.0983 
0.0982 
0.0980 
0.0978 
0.0976 
0.0974 

30.750133 
30.750183 
30.750233 
30.750300 
30.750367 
30.750417 
30.750483 
30.750533 
30.750600 
~ 0 ~ 7 ~ n ~ m  

0.0344 29897 
0.0344 33549 
0.0344 37204 
0.0344 40863 
0.0344 44525 
0.0344 48191 
0.0344 51861 
0.0344 55535 
0.0344 59212 
0.0344 62893 

60.87 
60.92 
60.98 
61.03 
61.10 
61.17 
61.23 
61.28 

0.344 20598 455.17 2;290;00( 
0.344 47908 455.12 2,300,00( 
0.344 75215 455.07 2,310,00( 
0.345 02519 455.02 2,320,00( 
0.345 29820 454.97 2,330,00( 
0.345 57118 454.92 
0.345 84413 454.88 
0.346 11706 454.82 

61.35 
61.42 
61.48 
61.53 
61.60 
61.65 
61.72 
61.78 
61.85 

0.346 38995 
0.346 66282 
0.346 93565 
0.347 20846 
0.347 48123 
0.347 75398 
0.348 02670 
0.348 29939 
0.348 57205 

30.750833 
30.750883 
30.750950 
30.751017 
30.751067 

0.0344 73959 
0.0344 77655 
0.0344 81354 
0.0344 85057 
0.0344 88764 

61.90 
61.97 
62.03 

0.348 84468 
0.349 11728 
0.349 38985 30.751250 

30.751317 
30.751367 

0.0344 99907 
0.0345 03629 
0.0345 07355 

62.22 
62.28 
62.33 

0.350 20738 
0.350 47983 
0.350 75226 

30.751667 
30.751733 
30.751783 
30.751850 
30.751900 
30.751967 
30.752033 
30.752083 
30.752150 
30.752200 
30.752267 
30.752333 
30.752383 
30.752450 
30.752517 
30.752567 
30.752633 
30.752683 
30.752750 
30.752817 
30.752867 

0.0345 26038 
0.0345 29786 
0.0345 33538 
0.0345 37293 
0.0345 41052 
0.0345 44815 
0.0345 48581 
0.0345 52351 
0.0345 56125 
0.0345 59903 
0.0345 63684 
0.0345 67469 
0.0345 71258 
0.0345 75051 
0.0345 78847 
0.0345 82647 
0.0345 86451 
0.0345 90259 
0.0345 94070 
0.0345 97885 
0.0346 01704 

62.53 
62.58 
62.65 
62.72 
62.77 

0.351 56934 
0.351 84165 
0.352 11392 
0.352 38617 
0.352 65838 

453.33 
453.30 
453.23 
453.20 
453.13 
453.10 
453.03 
453.00 
452.93 
452.88 
452.85 
452.78 
452.73 
452.70 
452.63 

63.27 
63.33 
63.40 

0.354 83502 
0.355 10696 
0.355 37888 

63.47 
63.52 
63.58 
63.65 
63.72 
63.78 
63.83 
63.90 
63.97 
64.02 

0.355 65076 
0.355 92262 
0.356 19444 
0.356 46624 
0.356 73800 
0.357 00973 
0.357 28144 
0.357 55311 
0.357 82475 
0.358 09637 
0.358 36795 

30.753117 
30.753167 

0.0346 17018 
0.0346 20856 
0.0346 24697 

V 

O I  

20 oa 
01 
02 
03 
04 

20 05 
06 
07 
08 
09 

11 
12 
13 
14 

20 15 
16 
17 
18 
19 

20 20 
21 
22 
23 
24 

20 25 
26 
27 
28 
29 

20 30 
31 
32 
33 
34 

20 35 
36 
37 
38 
39 

20 40 
41 
42 
43 
44 

20 45 
46 
47 
48 
49 

20 50 
51 
52 
53 
54 

20 55 
56 
57 
58 
59 

21 00 

20 i o  

2,212,234.665 
2,214,079.644 
2,215,924.627 
2,217,769.613 
2,219,614.603 

2.84898 
2.86296 
2.87697 
2.89098 
2.90502 
2.91907 
2.93313 
2.94722 
2.96132 
2.97543 
2.98956 
3.00371 
3.01788 

1398 0.0998 
1401 i 0.0995 

60.55 0.342 84005 455.40 2;240;00( 
60.621 0.343 11329 455.371 2,250,00( 

2,221,459.597 
2,223,304.594 
2.225.149.594 
212261994.598 
2,228,839.606 
2.230.684.6 17 
- 1 - - - 1  ~~ 

2,232,529.631 
2,234,374.649 
2,236,219.671 
2,238,064.696 
2,239,909.725 
2.241.754.757 Correction for H 

Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 

454.78 
454.72 
454.68 
454.62 
454.58 
454.53 
454.48 
454.43 
454.38 
454.33 
454.28 
454.23 
454.18 
454.13 

- 7 -  ~ 

2,243;599.793 
2,245,444.832 
2,247,289.875 

30:7507i? 0.0344 66578 
30.7507831 0.0344 70267 

2,249,134.922 
2,250,979.972 
2.252.825.025 
2:254:670.082 
2,256,515.143 
2,258,360.207' 
2,260,205.275 
2.262.050.346 

30.751133 0.0344 92475 
30.751183 I 0.0344 96189 Correction for V 

Decimal Cor. 
O &  10 0 
1 &  9 0 
2 &  8 0 
3 & ' 7  0 
4 &  6 0 
5 &  5 0 

21263j895.421 
2,265,740.500 

62.10 0.349 66239 
62.151 0.349 93490 

2,267,585.582 
2,269,430.668 
2,271,275.757 
2,273,120.850 
2,274,965.946 

454.08 
454.05 
453.98 
453.93 62.40 0.351 02465 

62.47) 0.351 29701 453.88) 
2.276.811.046 453.85 

453.78 
453.75 
453.68 

2:278:656.150 
2,280,501.257 
2,282,346.368 
2,284,191.482 

453.60 453.631 2,286,036.600 
2.287.881.722 

62.831 0.352 93056 
453.53 
453.50 
453.43 
453.40 

2:289:726.847 
2,291,571.976 
2,293,417.108 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correctioii for s -j$fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

2,295,262.244 
2,297,107.384 
2,298,952.527 
2,300,797.674 
2,302,642.825 
2,304,487.979' 
2,306,333.137 
2.308.178.298 
2;310;023.463 
2,311,868.632 
Z,313,713.804 
2,315,558.980 
2.317.404.160 

30.752933 0.0346 05527 
30.753000 0.0346 09354 
30.753050 0.0346 13184 

Lat. f F 
o /  

20 00 8.2365 0.592 X 10-12 
20 30 8.2359 0.602 
21 00 8.2352 0.612 

3:319;249.343 
2,321,094.530 
2,322,939.720 



22 U. S. COAST A N D  GEODETIC SURVEY 

Diff. y1 for 

I 
Sin 4 per V and K 

second 

Meridional Difference 
arcs H 

(meters) second second 
AV v 

30.7532338 
30.753300 
30.753350 
30.753417 
30.753483 
30.753533 
30.753600 
30.753667 
30.753733 
30.753783 

0.0346 24697 
0.0346 28542 
0.0346 32391 
0.0346 36244 
0.0346 401'01 
0.0346 43961 
0.0346 47825 
0.0346 51693 
0.0346 55565 
0.0346 59441 

64.08 
64.15 
64.22 
64.28 
64.33 
64.40 
64.47 
64.53 
64.60 
64.65 
64.72 
64.78 
64.85 
64.92 
64.97 

0.358 36795 
0.358 63950 
0.358 91102 
0.359 18252 
0.359 45398 
0.359 72541 
0.359 99681 
0.360 26818 
0.360 53952 
0.360 81083 
0.361 08210 
0.361 35335 
0.361 62457 
0.361 89576 
0.362 16691 

452.33 
452.28 
452.23 
452.18 
452.12 
452.08 
452.03 
451.98 
451.92 
451.88 
451.82 
451.78 
451.72 
451.67 
451.62 

2,370,000 3.07471 . 
2,380,000 3.08896 
2,390,001 3.10323 
2,400,000 3.11752 
2,410,000 3.13182 
2,420,000 3.14615 
2,430,000 3.16049 
2,440,000 3.17484 

Correction 
Seconds 
0 & 60 

10 & 50 

30.754150 
30.754217 
30.754283 

0.0346 82774 
0.0346 86676 
0.0346 90582 

65.03 
65.10 
65.17 

.0.362 43804 
0.362 70913 
0.362 98020 

30.754467 
30.754517 
30.754583 

0.0347 02323 
0.0347 06244 
0.0347 10169 

65.35 
65.42 
65.48 

0.363 79320 
0.364 06415 
0.364 33506 

30.754650 
30.754700 
30.754767 

0.0347 14098 
0.0347 18031 
0.0347 21967 65.67 

65.73 
65.80 
65.87 

0.365 14760 451.32 
0.365 41839 451.25 
0.365 68914 451.22 
0.365 95987 451.15 

66.07 
66.12 
66.18 
66.25 

0.366 77186 
0.367 04246 
0.367 31303 
0.367 58357 

30.755200 
30.755267 
30.755333 

010347 49629 
0.0347 53596 
0.0347 57567 

30.755383 
30.755450 
30.755517 
30.755583 
30.755633 
30.755700 
30.755767 
30.755833 
30.755883 
30.755950 

0.0347 61542 
0.0347 65521 
0.0347 69503 
0.0347 73489 
0.0347 77479 
0.0347 81473 
0.0347 85471 
0.0347 89473 
0.0347 93479 
0.0347 97488 

66.32 
66.37 
66.43 
66.50 
66.57 
66.63 
66.70 

0.367 85408. 
0.368 12455 
0.368 39500 
0,368 66541 
0.368 93580 
0.369 20615 
0.369 47647 

30.756017 
30.756067 
30.756133 

0.0348 01501 
0.0348 05518 
0.0348 09539 

30.756333 
30.756383 
30.756450 

0.0348 21625 
0.0348 25661 
0.0348 29702 

67.27 
67.35 
67.40 
67.47 
67.53 

0.371 90794 450.02 
0.372 17795 449.97 
0.372 44793 449.90 
0.372 71787 449.85 
0.372 98778 449.801 

30.756650 
30.756700 
30.756767 

0.0348 41846 
0.0348 45902 
0.0348 49962 

30.756833 
30.756883 

0.0348 54026 
0.0348 58093 
0.0348 62164 

67.78 
67.85 

0.374 06712 
0.374 33687 
0.374 60659 

Lat. 

o t  

21 00 
01 
02 
03 
04 

21 05 
06 
07 
08 
09 

21 10 
11 
12 
13 
14 

21 15 
16 
17 
18 
19 

21 20 
21 
22 
23 
24 

21 25 
26 
27 
28 
29 

21 30 
31 
32 
33 
34 

21 35 
36 
37 
38 
39 

21 40 
41 
42 
43 
44 

21 45 
46 
47 
48 
49 

21 50 
51 
52 
53 
54 

21 55 
56 
57 
58 
59 

22 00 

2,322,939.720 
2,324,784.914 
2.326.630.112 

452.58 2,320,000 3.00371 
452.53 2.330.000 3.01788 

141i 
. 1418 

142C 
142: 
142: 
142: 
1421 
1425 
143C 
143: 
1434 
143: 
1438 

for H 
Cor. 

0 
0 
0 
0 

1.0976 
1.0974 
1.0072 
1.0971 
?.OS69 
1.0967 
1.0966 
1.0964 
1.0963 
1.0961 
1.0960 
1.0958 
1.0957 

2;328;475.313 
2,330,320.5 18 
2,332,165.727 
2,334,010.939 
2.335.856.155 
2;337;701.375 
2,339,546.599 
2,341,391.826 
2,343,237.057 
2,345,082.291 
2.346.927.529 

30.753850 0.0346 63320 
30.753900 0.0346 67203 
30.753967 0.0346 71090 
30.754033 0.0346 74981 
30.7540831 0.0346 78876 21348i772.771 

2,350,618.016 
2,352,463.265 
2.354.308.518 
2;356; 153.775 
2,357,999.035 

30.754333 0.0346 94492 
30.754400/ 0.0346 98406 

65.23 0.363 25123 
65.281 0.363 52223 

20 & 40 
30 & 30 2,359,844.299 

2,361,689.567 
2,363,534.838 
2,365,380.113 
2,367,225.392 

65.55 0.364 60594 
65.601 0.364 87678 

2.369.070.674 
Correction for v 
Decimal Cor. 
0 & 10 0 
I &  9 0 
2 &  8 0 
3 &  7' 0 
4 &  6 0 
5 &  5 0 

21370:915.960 
2,372,761.250 
2,374,606.544 
2,376,451.841 65.92 0.366 23056 

65.98 0.366 50123 2,378,297.142 
2.380.142.447 

30.755083 0.0347 41706 
30.7~i.5133 0.0347 4~i66.5 

2:381;987.755 
2,383,833.067 
2,385,678.383 
2,387,523.703 
2,389,369.026 
2.391.214.353 
213931059.684 
2,394,905 .O 19 
2,396,750.357 
2,398,595.699 
2,400,441.045 
2,402,286.395 
2,404,131.748 

0.369 74676 
01702 
28724 
55744 
82760 
09773 
36784 
63791 

450.37 
450.33 450.431 

66.77 
66.82 
66.88 

CORRECTION FACTORS 
(Corrections to unity 
in 7th decimal place.) 

Correction for x -$hfb 
Correction for y . +fa 
Arc-sine correction + V(Va)/l5 

0.370 
0.370 

2,405,977.105 
2,407,822.466 
2.409.667.830 

0.370 
0.370 
0.371 
0.371 
0.371 

450.271 
450.22 

66.95 
67.02 
67.08 450.18 

450.12 
450.05 

2;411;513.198 
2,413,358.570 

30.756200 0.0348 13564 
30.7562671 0.0348 17593 

67.15 
67.201 

2,415,203.946 
2,417,049.326 
2.418.894.709 
2;420;740.096 
2,422,585.487 
2.424.430.882 

30.756517 0.0348 33746 
30.7565831 0.0348 37794 

0 Lat., 

21 00 

f 

8.2352 
8.2346 
8.2339 

F 

0.612 > 
0.621 
0.631 

67.60 0.373 25766 449.75 
67.67 0.373 52751 449.70 
67.73 0.373 79733 449.65 

21426:276.281 
2,428,121.683 
2,429,967.089 
2,431,812.499 

< 10-12 449.58 
.449.53 21 30 

22 00 
2,433,657.912 



COiMPUTATION OF GEODETIC POSITIONS 23 

Diff. y, for Meridional Difference Diff. 
H Per Sin @ per v and K 

second second 
arcs Per 

(meters) second 

- 
Lat. AV K V 

671% 
68.07 
68.12 
68.18 

0 1  

22 00 
01 
02 
03 
04 

22 05 
06 
07 
08 
09 

22 10 
11 
12 
13 
14 

22 15 
16 
17 
18 
19 

22 20 
21 
22 
23 
24 

22 25 
26 
27 
28 
29 

22 30 
31 
32 
33 
34 

22 35 
36 
37 
38 
39 

22 40 
4 1  
42 
43 
44 

22 45 
46 
47 
48 
49 

22 50 
51 
52 
53 
54 

22 55 
56 
57 
58 
59 

23 00 

0.374 87628 449.431 2:440;000 3.17484 1438 0.0957 
0.375 34594 449.381 2,450,000 3.18922 1439 0.0956 
0.376 41557 449.33' 2,460,000 3.20361 1441 0.0954 
0.375 68517 449.271 2,470,000 I 3.21802 1444 I 0.0952 

30.757267 
30.757333 
30.757400 
30.757467 

0.0348 82580 
0.0348 86675 
0.0348 90773 
0.0348 94876 

3.26137 1449 
3.27586 1450 
3.29036 1453 

0.0948 
0.0947 
0.0946 

68.57 
68.63 
68.72 
68.77 
68.83 
68.90 
68.97 
69.03 
69.08 
69.17 
69.23 
69.28 
69.37 
69.43 
69.48 
69.55 
69.63 
69.68 
69.75 
69.82 
69.88 
69.95 
70.02 
70.08 
70.15 

0.377 30207 
0.377 57145 
0.377 84079 
0.378 11010 
0.378 37937 
0.378 64862 
0.378 91783 
0.379 18701 
0.379 45616 
0.379 72528 
0.379 99436 
0.380 26341 
0.380 53243 
0.380 80142 
0.381 07038 
0.381 33930 
0.381 60819 
0.381 87705 
0.382 34588 
0.382 41467 
0.382 68343 
0.382 95216 
0.383 22086 
0.383 48952 
0.383 75816 

448.97 
448.90 
448.85 
448.78 
448.75 
448.68 
448.63 
448.58 
448.53 
448.47 
448.42 
448.37 
448.32 
448.27 
448.20 
448.15 
448.10 
448.05 
447.98 
447.93 

2,530,000 3.30489 1454 0.0944 
2,540,000 3.31943 3456 0.0943 
2,550,000l 3.33399 1458 0.0942 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
30 & 30 0 

30.757917 
30.757967 
30.758033 
30,758100 
30.758167 
30.758233 
30.758283 

0.0349 23704 
0.0349 27838 
0.0349 31976 
0.0349 36118 
0.0349 40263 
0.0349 44413 
0.0349 48567 

30.758350 
30.758433 
30.758483 

0.0349 52724 
0.0349 56886 
0.0349 61052 

30.758550 
30.758617 
30.758683 
30.758733 
30.758800 
30.758867 
30.758933 
30.759000 
30.759067 
30.7591 17 
30.759183 
30.759267 
30.759317 
30.759383 
30.759450 

0.0349 65221 
0.0349 69394 
0.0349 73572 
0.0349 77753 
0.0349 81938 
0.0349 86127 
0.0349 90320 
0.0349 94517 
0.0349 98718 
0.0350 02923 
0.0350 07132 
0.0350 11345 
0.0350 15562 
0.0350 19783 
0.0350 24007 

70.28 
70.35 
70.40 
70.48 

0.384 29532 447.57 
0.384 56386 447.50 
0.384 83236 447.45 
0.385 10083 447.40 

70.55 
70.60 
70.68 
70.75 
70.80 

0.385 36927 447.33 
0.385 63767 447.28 
0.385 90604 447.23 
0.386 17438 447.18 
0.386 44269 447.12 CORRECTIOK FACTORS 

30.759517 
30.759583 
30,759650 

0.0350 28236 
0.0350 32469 
0.0350 36705 

30.759833 
30.759900 
30.759983 

0.0350 49439 
0.0350 53692 
0.0350 57949 

30.760033 
30.760100 
x .7601m 

0.0350 62210 
0.0350 66474 
0 . 0 3 ~ 0  70743 71.22 

71.27 
71.35 
71.42 

0.388 05184 446.80 
0.388 31992 446.73 
0.388 58796 446.68 
0.388 85597 446.63 

30.760233 
30.760300 
30.760350 

. ~ _ . ~  

0.0350 76016 
0.0350 79292 
0.0350 83573 

71.47 0.389 12395 446.58 
71.55 0.389 39190 448.52 
71.621 0.389 65981 446.47 

Lay f F 

67.921 0.374 60659 449.48! 2.430.0001 3.16049 14351 0.0958 2,433,657.91 2 
2,435,503!329 
2,437,348.750 
2,439,194.175 
2,441,039.604 

30.756950' 0.0348 62164 
30.757017 0.0348 66239 
30.757083 0.0348 70318 
30.757150 0.0348 74402 
30.75721 71 0.0348 78489 

68.251 0.375 95473 449.22 2,480,000 3.23246 1444 0.0951 
449.17 I 2.490.000 1 3.24690 1447 1 0.0049 

2,442,885.037 
2,444,730.473 
2.446.575.913 
2i4481421.357 
2,450,266.805 30.757533 0.0348 98983 

30.757.583 0.0349 '03093 2,452,112.257 
2,453,957.71 2 
2,455,803.171 
2.457.648.634 
2;459;494.101 
2.461.339.572 
2:463:is5.047 
2,465,030.525 
2,466,876.007 
2,468,721.493 
2.470.566.983 
2i472i412.477 
2,474,257.974 
2,476,103.475 
2,4 77,!)48.981 
2,479,794.490 
2.481.640.003 Correction for V 

Decimal Cor. 
0 &  10 0 2;483:485.520 

2,485,331.041 
2,487,176.565 

1 &  9 0 

2,489,022.093 
2,490,867.625 
2.492.71 3.1 61 
2:494;558.701 
2,496,404.245 
2,498,249.792 
2,500,095.343 
2,50 1,940.809 
2,503,786.458 
2,506,632.021 
2,507,477.588 
2,509,323.159 
2.51 I .168.734 
2;513;014.313 
2,514,859.895 

30.759700 0.0350 40946 
30.7597671 0.0350 45191 

2,516,705.481 
2,518,551.071 
2,520,396.665 
2.522 242.264 
2;524;087.866 
2,525,933.472 
2,527,779.082 
2,529,624.696 
2,531,470.314 
2,533,315.935 30.760417 0.0350 87858 

30.760483 0.0350 92146 2.535.161.560 
2:$37:007.189 
2,538,852.822 
2,540,698.460 
2,542,544.101 

-~ - _ -  
71.68 0.389 92769 446.40 22 00 8.2339 0.631 X10-12 
71.731 0.300 19553 446.371 22 30 8.2332 0.640 
71.82 0.390 46335 446.30 23 00 8.2325 0.648 

I 0.0351 13650 1 0.390 73113 I 2,544,389.746 



24 
I 

I&. 

- 
0 1  

23 oa 
01 
02 
03 
04 

23 05 
06 
07 
08 
09 

11 
12  
13 
1 4  

23 15 
16 
17 

19 
23 20 

21 
22 
23 
24 

23 25 
26 
27 
28 
29 

23 30 
31 
32 
33 
34 

23 35 
36 
37 
38 
39 

23 40 
41 
42 
43 
44 

23 45 
46 
47 
48 
49 

23 50 
51 
52 
53 
54 

23 55 
56 
57 
58 
59 

24 00 

23 l a  

i a  

Diff. v, for Rleridional Difference Diff. 

' (meters) second second second 
arcs Per H Per Sin 4 per VUand 

U. s. COAST A N D  GEODETIC SURYET 

AV K V 

71.88 
71.93 
72.02 
72.08 
72.15 

0.390 73113 
0.390 99888 
0.391 26659 
0.391 53427 
0.391 80192 

446.25 
446.18 
446.13 
446.08 
446.02 
445.98 
445.92 
445.85 
445.80 
445.75 

2,540.000 3.31943 
2,550,000 3.33399 
2,560,000 3.34857 
2,570,000 3.36318 
2,580,000 3.37780 
2,590,000 3.39244 
2,600,000 3.40710 
2,610,000 3.42177 
2,620,000 3.43647 
2,630,000 3.45119 

1456 
1458 
1461 
1462 
1464 
1466 
1467 
1470 
1472 
1474 

0.0943 
0.0942 
0.0941 
0.0940 
0.0938 
0.0937 
0.0936 
0.0935 
0.0934 
0.0933 

30.760817 
30.760883 
30.760950 
30.761000 
30.761083 

0.0351 13650 
0.0351 17963 
0.0351 22279 
0.0351 26600 
0.0351 30925 

30.761150 
30.761200 
30.761267 

0.0351 35254 72.22 0.392 06953 
0.0351 39587 72.28 0.392 33712 
0.0351 43924 72.35 0.392 60467 

30.761467 
30.761533 
30.761617 

0.0351 56959 
0.0351 61312 
0.0351 65669 

72.55 
72.62 
72.68 

0.393 40711 445.70 3.46593 1476 0.0032 
0.393 67453 445.63 3.48069 1478 0.0931 
0.393 94191 445.58 3.49547 1480 0.0930 

73.30 
73.37 
73.43 
73.50 

0.396 34685 445.08 
0.396 61390 445.02 
0.396 88091 444.97 
0.397 14789 444.92 

30.762467 
30.762533 
30.762600 
30.762667 
30.762717 
30.762800 
30.762867 
30.762917 
30.763000 
30.763067 

0.0352 22681 
0.0352 27095 
0.0352 31513 
0.0352 35935 
0.0352 40362 
0.0352 44792 
0.0352 49226 
0.0352 53665 
0.0352 58108 
0.0352 62554 

73.57 
73.83 
73.70 
73.78 
73.83 
73.90 
73.98 
74.05 
74.10 
74.18 
74.25 
74.32 
74.38 
74.45 
74.53 

0.397 41484 
0.397 68175 
0.397 94863 
0.398 21548 
0.398 48229 
0.398 74907 
0.399 01581 
0.399 28253 
0.399 54920 
0.399 81585 
0.400 08246 
0.400 34903 
0.400 61557 
0.400 88208 
0.401 14856 

444.85 
444.80 
444.75 
444.68 
444.63 
444.57 
444.53 
444.45 
444.42 
444.35 
444.28 
444.23 
444.18 
444.13 
444.07 
444.00 
443.97 
443.90 
443.83 
443.78 
443.73 
443.67 
443.62 
443.55 
443.50 
443.45 
443.38 
443.32 
443.28 
443.22 
443.1 5 
443.10 
443.05 
442.98 
442.92 

30.763133 
30.763183 
30.763267 

0.0352 67005 
0.0352 71460 
0.0352 75919 

74.60 
74.65 
74.73 
74.80 

0.401 41500 
0.401 68140 
0.401 94778 
0.402 21412 

30.763733 
30.763800 
30.763867 
30.763933 
30.764000 
30.764067 
30.764133 
30.764200 
x . ~ 6 4 2 6 7  

0.0353 07248 
'0.0353 11740 
0.0353 16236 
0.0353 20736 
0.0353 25241 
0.0353 29750 
0.0353 34262 
0.0353 38779 
0.0353 43300 

75.28 
75.35 
75.42 
75.48 
75.55 
75.62 
75.70 
75.77 
75.83 
75.90 

0.404 07753 
0.404 34360 
0.404 60963 
0.404 87562 
0.405 14159 
0.405 40752 
0.405 67341 
0.405 93927 
0.406 20510 
0.406 47089 
0.406 73664 

30.764467 
30.764533 
30.764617 
30.764667 
30.764733 

0.0353 56887 
0.0353 61424 
0.0353 65966 
0.0353 70512 
0.0353 75062 
0.0353 79616 

2,544,389.746 
2,546,235.395 
2.548.081.048 
2,549I926.705 
2,55 1,772.365 
2,553,618.030 
2,555,463.699 
2,557,309.371 
2,559,155.047 
2,561,000.728 

30.761350 0.0351 48265 
30.761400/ 0.0353 52610 

72.42 0.392 87218 
72.481 0.393 13966 

2,562,846.412 
2,564,692.100 
2.566.537.792 
2i568i383.489 
2,570,229.189 

30.761667 0.0351 70030 
30.7617331 0.0351 74395 

72.751 0.394 20926 
72.831 0.394.47657 445.48, 

445.42 
445.35 Correction for H 
445.30 Seconds Cor. 
445.25 0 & 60 0 

73.151 0.395 81265 445.20 10 & 50 0 

2,572,074.893 
2,573,920.601 
2,575,766.313 
2,577i612.029 
2,579,4 57.749 30.762067 0.0351 96283 

30.762133 0.0352 00672 20 & 40 
30 & 30 - 

0 
-1 2;581,303.473 

2,583,149.201 
2,584,994.933 
2.586.840.668 
2;558;686.408 
2.590.532.1 52 

Correction for V 
Decimal Cor. 
O &  10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
41% 6 0 
5 &  5 0 

215921377.900 
2,594,223.652 
2,596,069.408 
2,597,915.1 68 
2,599,760.931 
2.601.606.699 
2;603:452.471 
2,605,298.246 
2,607,144.026 
2,608,989.810 
2,610,835.598 
2,612,G81.389 
2,614,527.1 85 
2,616,372.984 

30.763317 0.0352 80382 
30.7634001 0.0352 84849 

2,618,218.788 
2.620.064.596 
2,621,910.408 
2,623,756.223 
2,625,602.043 74.87 0.402 48042 

74.93 0.402 74669 
CORRECTIOTS FACTORS 

. (Corrections to  unity 
in 7th decimal place.) 

Correction for x - % f b  
Correction for y +fa 
Arc-sine correction +V(Va) / l5  

2,627,447.867 
2,629,293.695 
2,631,139.527 
2.632.985.363 
2;634;831.203 
2,636,677.047 
2,638,522.895 
2,640,365,747 
2,642,214.603 
2,644,060.463 
2,645,906.327 
2.647.752.1 95 

30.764333 0.0353 47825 
30.7644001 0.0353 52354 

Lat,. f F 
0 

23 00 8.2325 0.648 X 
23 30 8.2318 0.657 
24 00 8.2311 0.665 

2;649;598.067 
2,651,443.944 
2,653,289.824 
2,655,135.708 



COMPUTATION O F  GEODETIC POSITIONS 25 

Diff. Meridional Difference Diff. 
arcs Per H Per Sin '$ per 

(meters) second second second 
AV K y, for 

V a n d  K Lat. 

30.764800 
30.764883 
30.764950 
30.765000 
30.765083 
30.765150 
30.765217 
30.765283 
30.765350 
30.765417 

0.0353 79616 
0.0353 84174 
0.0353 88736 
0.0353 93302 
0.0353 97873 
0.0354 02448 
0.0354 07027 
0.0354 11610 
0.0354 16198 
0.0354 20790 

75.97 
76.03 
76.10 
76.18 
76.25 

0.406 73664 
0.407 00237 
0.407 26805 
0.407 53371 
0.407 79933 

442.88 
442.80 
442.77 
442.70 
442.63 

2,650,000( 3.48069 1478 0.0931 
2,660,000 3.49547 1480 0.0930 
2,670,000/ 3.51027 1482 0.0929 
2,680,000 3.52509 1485 0.0928 
2,690,0001 3.53994 1486 0.0927 

76.32 
76.38 
76.47 

0.408 06491 
0.408 33046 
0.408 59598 

3.55480 1488 
3.56968 1491 
3.58459 1492 

0.0926 
0.0925 
0.0924 

76.53 
76.60 
7667 

0.408 86146 
0.409 12690 
0.409 39231 442.30 

442.23 
442.18 

2,750,000 3.62943 1499 0.0921 

2,770,0001 3.65943 1503 0.0919 
2,760,000 I 3.64442 1501 0.0920 

30.765483 
30.765550 
30.765617 

0.0354 26386 
0.0359 29986 
0.0354 34590 

442.02 
441.93 
441.90 
441.83 
441.77 
441.72 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
3 0 & 3 0  -1 

77.15 
77.23 
77.30 

0.411 24922 
0.411 51436 
0.411 77946 

30.766167 
30.766233 
30.766300 
30.766367 
30.766450 
30.766517 
30.766567 
30.766650 
30.766717 
30.766783 
30.766850 
30.766917 
30.767000 
30.767067 
30.767117 

0.0354 71574 
0.0354 76216 
0.0354 80862 
0.0354 85512 
0.0354 90167 
0.0354 94826 
0.0354 99489 
0.0355 04156 
0.0355 08828 
0.0355 13504 
0.0355 18184 
0.0355 22868 
0.0355 27556 
0.0355 32249 
0.0355 36946 

77.37 
77.43 
77 50 

0.412 04452 
0.412 30955 
0.412 57455 

77.72 
77.78 
77.87 
77.93 
78.00 
78.07 
78.13 
78.22 
78.28 
78.35 

0.413 36932 
0.413 63417 
0.413 89899 
0.414 16378 
0.414 42853 
0.414 69324 
0.414 95792 
0.415 22257 
0.415 48718 
0.415 75175 

30.767200 
30.767267 
30.767333 

0.0355 41647 
0.0355 46352 
0.0355 51062 

78.42 
78.50 
78.57 

0.416 01629 
0.416 28079 
0.416 54526 

440.43 
440.37 
440.32 
440.25 
440.18 
440.13 
440.08 
440.00 
439.97 
439.90 

CORRECTIOS FACTORS 
(Corrections to unity 

i n  7th dccimal place.) 
Correction for x -5hfh 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

30.767817 
30.767883 
30.767967 
30.768033 
30.768083 
30.768167 
30.768233 

0.0355 84148 
0.0355 88892 
0.0355 93640 
0.0365 98392 
0.0356 03149 
0.0356 07910 
0.0356 12675 

79120 
79.28 
79.35 
79.42 

0.418 92389 
0.419 18800 
0.419 45208 
0.419 71613 

79.48 
79.57 
79.63 
79.70 
79.77 
79.85 
79.92 
8o.m 

0.419 98013 
0.420 24411 
0.420 50805 
0.420 77195 
0.421 03581 
0.421 29964 
0.421 56344 
0.421 827x1 

439.67 
439.60 
439.53 
439.48 

!,at; f F 

24 00 8.2311 0.665 X 10-12 
24 30 8.2304 0.673 

0 1  

24 00 
01 
02 
03 
04 

24 05 
06 
07 
08 
09 

24 10 
11 
12 
13 
14 

24 15 
16 
17 
18 
19 

24 20 
21 
22 
23 
24 

24 25 
26 
27 
28 
29 

24 30 
31 
32 
33 
34 

24 35 
36 
37 
38 
39 

24 40 
41 
.42 
43 
44 

24 45 
46 
47 
48 
49 

24 50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
00 

2,655,135.708 
2,656,981.596 
2,658,827.489 
2,660,673.386 
2,662,519.286 
2,664,365.191 
2,666,211.100 
2,668,057.013 
2,669,902.930 
2,67 1 :748.85 1 

442.40 2;730;000 3.59951 1495 0.0923 
442.351 2,740,0001 3.61446 14971 0.0922 

2,673,594.776 
2,675,440.705 
2,677,286.638 
2.679.132.575 442.12 

442.071 
30.765683 0.0354 39198 
30.765767 0.0354 43810 
30.765833 0.0354 48427 77.021 0.410 71885 2,682,824.462 

2,684,670.412 
2,686,516.365 
2.688.362.323 
2;690;208.285 
2.692.054.25 1 
2:693;900.221 
2,695,746 195 
2,697,592.173 
2,699,438.155 

441.67 
441.60 
441.53 
44 1.48 
441.42 
441.37 
441.32 
441.25 
441.18 
441.13 
441.08 
441.02 
440.95 
440.90 
440.83 
440.78 
440.72 
440.67 
440.60 

j i : 5 8  0.412 83951 
77.651 0.413 10443 

2,701,284.142 
2,703,130.133 
2,704,976.127 
2,706,822.126 
2,708.668.129 
2,710,514.136 
2,712,360.147 
2,714,206.1 62 
2,716,052.182 
2.717,898.206 

Correction for V 
Decimal Cor. 
O &  10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

2,719,744.233 
2,721,590.265 
2.723.436.301 
2;725;282.341 
2,727,128.385 

30.767400 0.0355 55776 
30.7674671 0.0355 60494 

78.63 0.416 80969 
78.701 0.417 07409 

2,728,974.433 
2,730,820.486 
2,732,666.542 
2.734.513.602 

440.48 440.551 
2;736;358.667 79.07 0.418 39555 

79.13 I 0.418 65974 2,738,204.736 
2,740,050.809 
2,741.896.887 
2.743.742.969 
21745i589.054 
2.747.435.144 
2:749:281.238 
2,751,137.336 
2,752,973.438 
2,754,819.544 

439.83 
439.77 
439.72 

2.756.665.655 30.768583 0.0356 36564 
30.768650 I 0.0356 41355 2:758;511.779 

2,760,357.889 
2,762,204.01 2 
2,764,050.140 

30.768717 0.0356 46150 
30.768800 0.0356 50950 
30.768850, 0.0356 55754 

80.07 0.422 09092 
80.13 0.422 35461 

10.422 61826' 2,765,896.271 I 0.0356 60562 



U. S. COAST A N D  GEODETIC SURI-ET 

Diff. hQeridional Difference Diff. 
arcs Per H Per Sin + per 

(meters) second second second 

I 

26 
-- 

Lat. v, for AV I< 
V'and K V 

80.20 
80.27 
80.35 

O f  

25 00 
01 
02 
03 
04 

25 05 
06 
07 
08 
09 

25 10 
11 
12 
13 
14 

25 15 
16 
17 
18 
19 

25 20 
21 
22 
23 
24 

25 25 
26 
27 
28 
29 

25 30 
, 31 

32 
33 
34 

25 35 
36 
37 
38 
39 

25 40 
41 
42 
43 
44 

25 45 
46 
47 
48 
49 

25 50 
51 
52 
53 
54 

25 55 
56 
57 
58 
59 

26 00 

0.422 61826 
0.422 88188 
0.423 14546 

2765,896.271 
2,767,742.406 
2,769,588.546 

3.64442 1501 
3.65943 1503 
3.67446 1506 

0.0920 
0.0919 
0,0919 

30.769283 
30.769333 
30.7694 17 

0.0356 84666 
0.0356 89500 
0.0356 94338 

80.57 
80.63 
80.72 

0.423 93599 
0.424 19942 
0.424 46282 

3.71970 1512 
3.73482 1534 
3.74996 1517 

0.0916 
0.0915 
0.0915 

30.769483 
30.769567 
30.769633 

0.0356 99181 
0.0357 04028 
0.0357 08879 80.93 

81.00 
81.07 

0.425 25281 
0.425 51607 
0.425 77929 

3 0 . 7 ~ ~ 6 8 3  
30.769767 
30.769850 

0,0357 i3735 
0,0357 18595 
0.0357 23459 81.15 

81.22 
81.28 

0.426 04248 
0.426 30563 
0.426 56874 

438.52 
438.47 
438.40 
438.33 
438.28 
438.22 
438.17 
438.10 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 0 
3 0 &  30 -1 

30.770050 
30.7701 17 
30.770183 
30.770267 

0.0357 38078 
0.0357 42960 
0.0357 47846 
0.0357 52736 

30.770333 
30.770400 
30.770467 
30.770533 
30.770617 
30.770683 
30.770750 
30.770817 
30.770900 
30.770967 
30.771033 
30.771100 

30.771250 
30.771317 

30.77,1183 

0.0357 57631 
0.0357 62530 
0.0357 67433 
0.0357 72341 
0.0357 77253 
0.0357 82170 
0.0357 87091 
0.0357 92016 
0.0357 96946 
0.0358 01880 
0.0358 06818 
0.0358 11761 

0.0358 21660 
0.0358 26616 

0.0358 16708 

81.65 
81.72 
81.80 
81.87 
81.95 
82.02 
82.08 
82.17 
82.23 
82.30 
82.38 
82.45 
82.53 
82.60 
82.67 

0.427 88376 
0.428 14666 
0.428 40952 
0.428 67235 
0.428 93513 
0.429 19788 
0.429 46060 
0.429 72328 
0.429 98592 
0.430 24853 
0.430 51110 
0.430 77363 
0.431 03613 
0.431 29859 
0.431 56101 

437.87 
437.80 
437.73 
437.68 
437.62 
437.55 
437.50 
437.43 
437.37 
437.32 
437.25 
437.18 
437.13 
437.07 
437.02 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
582 5 0 

30.771383 
30.771467 
30.771533 

0.0358 31576 
0.0358 36541 
0.0358 41510 

82.75 
82.82 
82.90 

0.431 82340 
0.432 08575 
0.432 34806 

83.12 
83.18 
83.27 
83.33 

0.433 13479 
0.433 39695 
0.433 65908 
0.433 92118 

83.40 
83.48 
83.56 

0.434 18324 
0.434 44526 
0.434 70724 

83.85 
83.93 
84.00 
84.08 
84.15 
84.22 
84.30 
84.37 
84.45 
84.52 

0.435 75481 
0.436 01661 
0.436 27837 
0.436 54010 
0.436 80179 
0.437 06344 
0.437 32506 
0.437 58663 
0.437 84818 
0.438 10968 
0.438 37115 

3Kj i2600 
30.772667 
30.772750 

O:0359 i6579 
0.0359 21619 
0.0359 26664 

30.772817 
30.772883 
30.772950 
30.773033 
30.773100 

0.0359 31713 
0.0359 36766 
0.0359 41824 
0.0359 46886 
0.0359 51953 
0.0359 57024 

436.03 
435.95 
435.92 

$t; f F 
25 00 8.2296 0.680 X lo-'* 

435.83 
435.78 

25 30 8.2289 0.687 
26 00 8.2281 0.694 

2;771;434.690 
2,773,280.83s 

30.7691 33 0.0356 75011 
30.7692171 0.0356 79836 

80.42 0.423 40900 
80.501 0.423 67251 

439.18 2j790:OOO 3.68952 1508 0.0918 
439.13/ 2,800,0001 3.70460 15101 0.0917 

2,775,126.991 
2,776,973.1 48 
2,778.819.308 
2i780i665.473 
2,782,511.642 

80.78 0.424 72619 
80.851 0.424 98952 

438.88 2;840;000 3.76513 1518 0.0914 
438.821 2,850,000/ 3.78031 15221 0.0913 

2,784,357.81 6 
2,786,203.994 
2,788,050.175 
2,789,896.361 
2,791,742.552 30.769900 0.0357 28328 
2.793.588.746 30.769967 0.0357 33201 
2:795:434.944 
2,797,281.147 
2,799,127.354 
2,800,973.565 
2,802,819.781 
2.804.666.001 
2:806:512.225 
2,808,358.453 
2,s 10,204.685 

438.05 
437.97 
437.92 

2,812,050.922 
2.813.897.163 
21 81 5: 743.408 
2,817,589.657 
2,819,435.911 
2,821,282.169 
2,823,128.431 
2,824,974.697 
2,826,820.968 
2,828,667.243 
2,830,513.522 
2,832,359.805 
2.834.206.093 
21836j052.385 
2,837,898.681 

30.771600 0.0358 46484 
30.7716671 0.0358 51462 

82.97 0.432 61034 
83.051 0.432 87258 

2,839,744.981 
2,841,591.286 
2.843.437.595 

436.93 
436.88 
436.83 
436.77 2i845i283.908 

2,847,130.225 30.772033 0.0358 76419 
30.772100 0.0358 81423 CORRECTION FACTORS 

(Corrections to unity 
in 7th decimal place.) 

Correction for x -%fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

436.70 
436.63 
436.58 
436.52 
436.45 
436.40 

.436.33 
436.27 
436.22 
436.15 
436.08 

2,848,976.547 
2,850,822.873 
2,852,669.203 
2.854.515.537 
2i856i361.876 

2.858.208.219 30.772450 0.0359 06512 
30.772533 0.0359 I 1543 2:860:,054.566 

2,861,900.91 8 
2,863,747.274 
2,865,593.634 
2.867.439.999 
218691286.368 
2,871,132.741 
2,872,979.118 
2,874,825,500 
2,876,671.886 



COMPUTATION O F  GEODETIC POSITIONS 

Meridional Difference Diff. 
Sin + 

second 
ares 

(meters) second second 

27 
- - 

K y1 for 
V and K 

- - 

Lat. 

- 
O f  

26 00 
01 
02 
03 
04 

26 05 
06 
07 
08 
09 

26 10 
11 
12 
13 
14 

26 15 
16 
17 
18 
19 

26 20 
21 
22 
23 
24 

26 25 
26 
27 
28 
29 

26 30 
31 
32 
33 
34 

26 35 
36 
37 
38 
39 

26 40 
4 1  
42 
43 
44 

26 45 
46 
47 
48 
49 

26 50 
51 
52 
53 
54 

26 55 
56 
57 
58 
59 

27 00 

435.72 
435.65 
435.60 
435.52 
435.48 
435.40 
435.35 

2,870,OOC 
2,880,OOC 
2,890,00( 
2,900,OOC 
2.910,OOC 
2,920,OOC 
2.93o.nnr 

30.773167 
30.773250 
30.773317 
30.773383 
30.773467 
30.773533 
30.773600 
30.773667 
30.773750 
30.773817 

0.0359 57024 
0.0359 62100 
0.0359 67180 
0.0359 72265 
0.0359 77354 
0.0359 82448 
0.0359 87546 
0.0359 92648 
0.0359 97755 
0.0360 02867 

84.75 
84.82 
84.90 

..~.- 

0.438 89397 
0.439 15533 
0.439 41664 

84.97 
85.03 
85.12 
85.20 
85.27 
85.35 
85.42 
85.48 
85.57 
85.65 
85.72 
85.80 
85.87 
85.95 
86.02 
86.10 
86.17 
86.25 
86.32 
86.40 
86.47 
86.55 
86.63 
86.70 
86.77 
86.85 
86.93 
87.00 
87.08 
87.15 
87.23 
87.32 

0.439 67793 
0.439 93917 
0.440 -20038 
0.440 46155 
0.440 72268 
0.440 98377 
0.441 24483 
0.441 50585 
0.441 76684 
0.442 02778 
0.442 28869 434.78 
0.442 54956 434.72 
0.442 81039 434.67 
0.443 07119 
0.443 33195 
0.443 59267 
0.443 85335 
0.444 11400 
0.444 37461 
0.444 63518 
0.444 89571 
0.445 15621 
0.445 41667 
0.445 67709 
0.445 93747 
0.446 19781 
0.446 45812 
0.446 71839 
0.446 97862 
0.447 23881 
0.447 49897 
0.447 75909 

435.28 
435.22 
435.15 

2:940:00( 
2,950,OOC 
2,960,OOC 

30.773883 
30.773967 
30.774033 

0.0360 07983 
0.0360 13104 
0.0360 18229 434.98 

434.90 
434.85 

2;990;00C 

30.7750.iO 
30.775117 
30.775200 

0.0360 90454 
0.0360 95647 
0.0361 00845 

30.775850 
30.775917 
30.776000 

~~~~~ 

0.0361 47827 
0.0361 53070 
0.0361 58318 

87.38 
87.47 
87.53 

0.448 01917 
0.448 27921 
0.448 53921 

30.776067 
30.776133 
30.776217 
30.776283 
30.776367 
30.776433 
30.776500 
30.776583 
30.776650 
30.776717 
30.776800 
30.776867 
30.776950 
30.777017 
30.777100 
30.777167 
30.777233 
30.777317 
30.777383 
30.777467 

0.0361 63570 
0.0361 68827 
0.0361 74088 
0.0361 79354 
0.0361 84625 
0.0361 89900 
0.0361 95180 
0.0362 00464 
0.0362 05753 
0.0362 11046 
0.0362 16344 
0.0362 21647 
0.0362 26955 
0.0362 32267 
0.0362 37584 
0.0362 42905 
0.0362 48231 
0.0362 53561 
0.0362 58896 
0.0362 64236 
0.0362 69580 

87.62 
87.68 
87.77 

0.448 79918 
0.449 05911 
0.449 31900 

88.00 
88.07 
88.15 
88.22 
88.30 
88.38 
88.47 
88.53 
88.62 

0.451 
0.451 
0.451 

- --- _ _ ~ ~ .  _ _ _ ~  
88.83 0.452 95346 432.20 
88.92 0.453 21278 432.13 
89.00 0.453 47206 ,432.07 
89.07, 0.453 73130 432.00 

~ 

O ' 
26 00 8. 2281 0. 694X IO-" 
26 30 8. 2273 0. 700 
27 00 8. 2266 0. 706 

V A\' 

I 84.60 0.438 37115 
84.671 0.438 63258 

2,876,671.886 
2,878,518.276 
2,880,364.671 
2,882,211.070 
2,884,057.473 

3.81076 1526 
3.82602 1528 
3.84130 1531 
3.85661 1533 

1.0912 
1.0911 
1.0911 
).0910 
).0909 
).0909 
).0908 
1.0908 
1.0907 
).0906 
1.0906 
1.0905 
1.0905 

3.87194 1535 
3.88729 1538 2,885,903.88 1 

2.887.750.293 3.90267 1539 
3.91806 1543 
3.93349 1545 
3.94894 1547 

2i889i596.709 
2,891,443.129 
2,893,289.554 
2,895,135.983 
2,896,982.41 6 
2.898.828.854 

435.10 2,970,OOC 
435.03 2.980.00C 

3.96441 1549 
3.97990 1552 
3.99542 1555 

2i900i675.296 
2,902,521.742 

30.774100 0.0360 23358 
30.7741831 0.0360 28492 

2,904,368.193 
2,906,214,648 

2.909.907.571 
2,908,061.107 

30.774250 0.0360 33631 
30.774317 0.0360 38774 
30.774400 0.0360 43922 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 h 50 0 
20 & 40 -1 
30 & 30 -1 

434.60 
434.53 
434.47 
434.42 
434.35 
434.28 
434.22 

- I - - -  - - 
21915,446.989 
2,917,293.470 
2,919,139.955 
2,920,986.445 30.774900 0.0360 80082 

30.774967 0.0360 tx266 2.922.832.939 434.17 
434.10 
434.03 
433.97 
433.90 

I - - -  ~~- 
2;924,679.437 
2,926,525.940 
2,928,372.447 
2,930,218.959 

Correction for V 
Decimal Cor. 
0 & I O  0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
56% 5 0 

30,775267 0.0361 06047 
30.77.5333 0.0361 11253 2.932.065.475 433.85 

433.78 
433.72 
433.65 
433.60 
433.53 
433.47 
433.40 
433.33 
433.28 
433.22 
433.15 
433.08 
,433.02 
432.97 

2:933:911.995 
2,935,758.520 
2,937,605.049 
2,939,451.682 
2.941.298.120 30.775700 0.0361 37354 

30.775782 I 0.0361 4258s 2;943:144.662 
2,944,991.209 
2,946,837.760 
2,948,684.31 5 
2.950.530.875 
2;952:377.439 

2,956,070.580 
2,957,917.157 

2,954,224.007 
87.85 
87.921 

0.449 
0.449 
0.450 
0.450 
0.450 
0.450 
0.451 

57885 
83866 

CORRECTION FACTORS 
(Corrections to  unity . 
in 7th decimal place.) 

Correction for x -%fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

2,959,763.739 
2.961 -61 0.325 

09844 
35818 
61788 

432.90 
$32.83 
432.77 2;963:456.915 

2,965,303.510 
2,967,150.109 

432.70' 
432.651 

87754 
13716 
39675 4 2.58 
65630 482.52 
91581 432.45 

0.452 17528 432.38 

2,968,996.712 
2,970,843.320 
2,972,689.932 
2,974,536.549 
2,976,383.170 
2,978,229.796 
2.980.076.426 

88.68 0.452 43471 432.32 
88 77 0.452 69410 4.12.27 Lat. f F 

-.---,- 
2;981,923.060 
2,983,769.699 
2,985,616.342 
2,987,462.990 

iS922lo49-5 
I 0.453 99050 I 



28 
- 

Lat. 

o t  

27 00 
01 
02 
03 
04 

27 05 
06 
07 
08 
09 

27 10 
11 
12 
13 
14 

27 15 
16 
17 
18 
19 

27 20 
31 
22 
23 
24 

27 25 
26 
27 
28 
29 

27 30 
31 
32 
33 
34 

27 35 
36 
37 
38 
39 

27 40 
41 
42 
43 
44 

27 45 
46 
47 
48 
49 

27 50 
51 
52 
53 
54 

27 55 
56 
'57 
58 
59 

28 00 

Meridional Difference 
arcs Per 

(meters) second 
Diff. Sin + "p* 91 for H Per V and K second second 

V AV 

89.15 
89.23 
89.30 
89.38 

K 

0.453 99050 431.93 2,980,00( 
0.454 24966 431.88 2,990,00( 
0.454 50879 431.82 3,000,00( 
0.454 76788 431.75 3.010.00( 

3.97990 155: 
3.99542 1551 

30.777533 
30.777600 
30.777683 

0.0905 
0.0905 
0.0904 
0.0903 
0.0903 
0.0903 
0.0902 
0.0902 
0.0902 
0.0901 
0.0901 
0.0900 
0.0900 

0.0362 69580 
0.0362 74929 
0.0362 80283 

2,987,462.990 
2,989,309.642 
2,991,156.298 
2.993.002.959 

30.777900 
30.777983 
30.778050 

0.0362 96372 
0.0363 01744 
0.0363 07121 

0.455 54491 431.55 
0.455 80384 431.48 
0.456 06273 431.43 
0.456 32159 431.37 

4101097 155; 
4.02654 155! 
4.04213 156: 

3:040;00( 
3,050,00( 
3,060,00( 
3,070,00( 

30.777750 0.0362 85641 
30.7778331 0.0362 91004 

89.93 
90.00 
90.08 
90.17 
90.23 
90.32 

2i994i849.624 

0.456 58041 431.30 3,080,00( 
0.456 83919 431.23 3,090,00( 
0.457 09793 431.17 3,100,00( 
0.457 35663 431.10 
0.457 61529 431.05 
0.457 87392 430.97 

89.47 0.455 02693 431.68 3;020;00( 
89.53 0.455 28594 431.62 3.030.00( 

30.778567 
30.778633 
30.778717 
30.778800 
30.778867 
30.778933 
30.779017 
30.779083 
30.779150 
30.779233 
30.779317 

3,033,630.620 30.779383 
3.03.5.477.383 30.779467 

30.779533 
30.779600 
30.779683 
30.779750 
30.779833 
30.779917 
30.779983 
30.780050 

4.05775 1564 
4.07339 156: 
4.08906 157( 
4.10476 157: 
4.12048 157: 
4.13623 157: 
4.15200 15% 
4.16780 ~ 1582 

0.0363 44892 
0.0363 50306 
0.0363 55725 
0.0363 61149 
0.0363 66577 
0.0363 72010 
0.0363 77448 
0.0363 82891 
0.0363 88338 
0.0363 93790 
0.0363 99247 
0.0364 04708 
0.0364 10174 
0.0364 15645 
0.0364 21121 
0.0364 26601 
0.0364 32086 
0.0364 37576 
0.0364 43070 
0.0364 48569 
0.0364, 54073 

2,996,696.294 
2,998,542.968 
3.000.389.647 

430.92 
430.83 
430.78 
430.72 
430.65 
430.60 
430.52 
430.45 
430.40 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 &40 -1 
30 &30 -1 

90.87 
90.95 
91.02 

0.459 68320 
0.459 94151 
0.460 19978 

91.10 
91.18 
91.27 
91.33 
91.42 
91.50 
91.57 
91.65 
91.73 
91.82 

0.460 45802 
0.460 71622 
0.460 97437 
0.461 23249 
0.461 49057 
0.461 74861 
0.462 00661 
0.462 26458 
0.462 52250 
0.462 78038 

91.90 
91.97 
92.05 

0.463 03823 
0.463 29604 
0.463 55380 30.780283 

30.780350 
30.780433 

0.0364 70614 
0.0364 76137 
0.0364 81665 

92.13 
92.20 
92.28 

0.463 81153 
0.464 06922 
0.464 32687 

429.42 
429.35 
429.28 
429.22 
429.15 
429.08 
429.02 
428.97 
428.88 
428.82. 
428.77 
428.70 
428.62 
428.57 
428.48 
428.43 

92.37 
92.45 
92.53 
92.60 

0.464 58448 
0.464 84205 
0.465 09958 
0.465 35707 30.780800 

30.780883 
30.780950 
30.78i017 
30.781100 
30.781183 
30.781250 
30.781333 
30.781417 
30.781483 
30.781.550 

3,089,035.463 30.781633 
3.090.882.361 30.781717 

30.781783 
30.781850 
30.781933 

0.0365 09375 
0.0365 14931 
0.0365 20492 
0.0365 26058 
0.0365 31629 
0.0365 37204 
0.0365 42784 
0.0365 48369 
0.0365 53959 
0.0365 59554 
0.0365 65153 
0.0365 70757 
0.0365 76366 
0.0365 81980 
0.0365 87599 
0.0365 93223 
0.0365 98851 

92.68 
92.77 
92.85 
92.92 
93.00 
93.08 
93.17 
93.25 
93.32 
93.40 
93.48 
93.57 
93.65 
93.73 
93.80 

0.465 61452 
0.465 87193 
0.466 12931 
0.466 38664 
0.466 64393 
0.466 90119 
0.467 15841 
0.467 41558 
0.467 67272 
0.467 92981 
0.468 18687 
0.468 44389 
0.468 70087 
0.468 95781 
0.469 21470 
0.469 47156 

3;002;236.330 
3,004,083.017 

30.778117 0.0363 12503 
30.7782001 0.0363 17890 

3,005,929.709 
3,007,776.405 
3.009.623.106 
3;011;469.811 
3,013,316.521 
3,015,163.235 
3,017,009.953 
3,018,856.676 
3.020.703.404 
3i022i550.136 

90.72 0.459 16645 
90.78 0.459 42484 

3,024,396.872 
3,026,243.6 I3 
3,028,090.358 
3,029,937.107 
3,031,783.861 

430.33 
430.25 
430.20 

Correction for V 
Decimal Cor. 
0 & 10 0 
1& 9 0 
2& 8 0 
3& 7 0 
4& 6 0 
5& 5 0 

- , - - - I  

3,037,324.iii 
3,039,170.923 
3,041,017.699 

430.13 
430.071 

3,042,864.480 
3.044.71 1.265 

430.00 
429.95 
429.87 3;046:558.055 

3,048,404.850 
3,050,251.649 

429.80 
429.751 

3,052,098.452 
3,053,945.260 

3,057,638.889 
3,059,485.710 

3,055;792.072 

30.780133 0.0364 59582 
30.780200 I 0.0364 65096 429.68 

429.60 
429.55 
429.48 

3,061,332.536 
3,063,179.366 
3.065.026.201 
3;066;873.041 
3,068,719.885 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x -%fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

3,070,566.733 
3,072,413.586 
3,074,260.443 
3.076.107.304 
3;077;954.170 
3.079.801.041 - I - - - , - -  

3,081,647.616 
3,083,494.796 
3,085,341.681 
3,087,188.570 

Lat. f F 

27 00 8.2266 0.706 X IO-'* 
27 30 8.2258 0.712 
28 00 8.2250 0.717 

O I  
428.37 
428.30 
428.23 3;092:729.264 

3,094,576.171 
3,096,423.082 

428.15 
428.10 

3,098,269.998 



C O M P U T A T I O N  O F  GEODETIC P O S I T I O N S  29 

v AV Diff. yl for Meridional Difference Diff. 
Per Sin s$Eid V and K arcs Per H 

(meters) second second 

- - 

Lat. 

- 
a t  

28 00 
01 
02 
03 
04 

28 05 
06 
07 
08 
09 

28 10 
11 
12 
13 
14 

28 15 
16 
17 
18 
19 

28 20 
21 
22 
23 
24 

28 25 
26 
27 
28 
29 

28 30 
31 
32 
33 
34 

28 35 
36 
37 
38 
39 

28 40 
41 
42 
43 
44 

28 45 
46 
47 
48 
49 

28 50' 
51 
52 
53 
54 

28 55 
56 
57 
58 
59 

29 00 

K 

93.88 
93.97 
94.05 
94.12 
94.22 

0.469 47156 428.03 3,090,000 4.15200 1580 0.0900 
0.469 72838 427.97 3,100,000 4.16780 1582 0.0900 
0.469 98516 427.90 3,110,000 4.18362 1585 0.0900 
0.470 24190 427.83 3,120,000 4.19947 1588 0.0900 
0.470 49860 427.77 3,130,000 4.21535 1591 0.0899 

30.78201 7 
30.782083 
30.782150 

0.0365 98851 
0,0366 04484 
0.0366 16122 

94.28 
94.37 
94.45 

0.470 75526 427.70 4.23126 1593 0.0899 
0.471 01188 427.63 4.24719 1595 0.0899 
0.471 26846 427.57 4.26314 1599 0.0899 

30.782683 
30.782767 
30.782833 
30.782917 
30.783000 
30.783067 
30.783150 
30.783217 
30.783300 
30.783367 
30.783450 
30.783517 
30.783600 
30.783683 
30.783750 
30.783833 

0.0366 49723 
0.0366 55400 
0.0366 61082 
0.0366 66768 
0.0366 72459 
0.0366 78156 
0.0366 83857 
0.0366 89563 
0.0366 95274 
0.0367 00990 
0.0367 06710 
0.0367 12436 
0.0367 18166 
0.0367 23901 
0.0367 29641 
0.0367 35386 

94.70 
94.77 
94.85 
94.95 
95.02 

0.472 03796 427.37 3,190,000 4.31118 1606 0.0898 
0.472 29438 427.30 3,200,000 4.32724 1610 0.0898 
0.472 55076 427.25 3,210,000 4.34334 1612 0.0898 
0.472 80711 427.17 
0.473 06341 427.10 

427.03 
426.97 
426.90 
426.83 
426.77 

95.50 0.474 60037 426.70 
95.58 0.474 85639 426.63 
95.67 0.475 11237 426.57 
95.75 0.475 36831 426.50 
95.83 0.475 62421 426.43 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
20 & 40 -1 
3 0 &  30 -1 

95.27 
95.33 
95.43 

0.473 83207 
0.474 08821 
0.474 34431 

30.783900 
30.783983 
30.784050 

0.0367 41136 
0.0367 46891 
0.0367 52651 

95.92 
96.00 
96.08 

0.475 88007 
0.476 13589 
0.476 39167 

96.33 
96.40 
96.48 
96.58 

0.477 15876 426.03 
0.477 41438 425.95 
0.477 66995 425.90 
0.477 92549 -125.83 

96.82 
96.90 
96.98 
97.07 

0.478 69186 425.62 
0.478 94723 425.57 
0.479 20257 425.48 
0.479 45786 425.42 

30.785050 
30.785133 
30.785200 
30.785283 
30.785350 
30.785433 
30.785517 
30.785600 
30.785667 
30.785733 
30.785817 
30.785900 
30.785967 
30.786050 
30.786133 

0.0368 27977 
0.0368 33806 
0.0368 39640 
0.0368 45479 
0.0368 51322 
0.0368 57171 
0.0368 63025 
0.0368 68884 
0.0368 74748 
0.0368 80616 
0.0368 86490 
0.0368 92369 
0.0368 98252 
0.0369 04141 
0.0369 10035 

97.32 
97.38 
97.48 

0.480 22350 
0.480 47863 
0.480 73372 

-~~ _ _  
425.15 
425.08 
425.02 
424.95 

CORRECTION FACTORS 
(Corrections to unity 
in 7th decimal dace.) 

97.57 
97.65 
97.73 
97.80 
97.90 
97.98 
98.05 
98.15 
98.23 
98.30 
98.40 
98.48 
98.57 
98.63 
98.73 

0.480 98877 
0.481 24378 
0.481 49875 424.87 Correction for x :>4fb 
0.481 75367 424.82 Correction for y +fa 
0.482 00856 424.75 Arosine correction + V(Va)/l5 
0.482 26341 424.67 
0.482 51821 424.62 
0.482 77298 424.53 
0.483 02770 424.47 
0.483 28238 424.42 
0.483 53703 
0.483 79163 
0.484 04619 
0.484 30071 424.12 28 30 8.2241 0.722 
0.484 55518 424.07 29 00 8.2233 0.726 
0.484 80962 

30.786217 
30.786283 
30.786350 

0.0369 15933 
0.0369 21837 
0.0369 27746 

424.33 
424.27 
424.20 

Lat; f F 

28 00 8.2250 0.717 X lo-'* 
30.786433 
30.786517 

0.0369 33660 
0.0369 39578 
0.0369 45502 

3,098,269.998 
3.100.1 1 6.9 19 
3jlOli963.844 
3,103,810.773 
3,105,657.707 

30.782233 0.0366 15765 
30.7823171 0.0366 21412 

3,107,504.646 
3,109,351.589 
3,111,198.537 
3.1 13.045.489 94.53 0.471 52500 427.50 3;170;000 4.27913 1601 0.0899 

94.621.0.471 78150 427.431 3,180,0001 4.29514 i604/ 0.0898 3i114i892.446 
3,116,739.407 
3.118.586.373 
3: 120:433.343 
3,122,280.318 
3,124,127.298 
3,125,974.282 
3.127.821.271 

95.10 0.473 31967 
95.38 0.473 57589 

3; 13i:5 15.262 
3,133,362.264 
3,135,209.271 
3,137,056.282 
3.138.903.298 
3;140;750.319 
3,142,597.344 
3,144,444.374 
3,146,291.408 
3.148.138.447 

426.37 
426.30 
426.22 

96.15 0.476 64740 426.17 
96.251 0.476 90310 426.10 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 

3; 1491985.490 
3,151,832.538 

30.784133 0.0367 58416 
30.7842171 0.0367 64185 

3,153,679.591 
3 155,526.648 

3,159,220.776 
3,161,067.847 

3: 157,373.710 

30.784600 0.0367 93108 
30.7841~7 0.0367 98907 

96.65 0.478 18099 425.75 
96.73 0.478 43644 425.70 3,162,914.923 

3,164,762.003 
3,166,609.088 
3,168,456.178 
3,170,303.272 
3,172,150.370 
3.173.997.473 

97.15 0.479 71311 
97.23 I 0.479 96833 

425.37 
425.28 
425.22 3:175:844.581 

3, 177,691 A93 
3, 179,538.8 10 
3,181,385.931 
3,183,233.057 
5,185,080.188 
5, 186,927.324 
1,188,774.464 
5,190,621.608 
1,192,468.757 
5. 194.315.91 1 
(196; 163.069 
!,198,010.232 
5, 199,857.400 
1,201,704.573 
1.203.551.750 
1;205:398.931 
1,207,246.1 17 
I, 209,093.308 



30 
___ __ 

Lat. 
Diff. Meridional Difference Diff. 

Sin 4 per 
second second 

arcs 
(meters) second 

U. S. COAST A N D  GEODETIC SURVEY 

y, for 
V and K 

98.82 
98.88 
98.98 

0.484 80962 
0.485 06402 
0.485 318.17 

424.00 
423.92 

3,200,00( 
3.210.00( 

30.786583 
30.786667 
30.786750 
30.786833 
30.786900 
30.786983 
30.787050 
30.787133 
30.787217 
30.787283 
30.787367 
30.787433 
30.787517 
30.787600 
30.787683 
30.787750 
30.787833 
30.787900 
30.787983 
30.788067 

0.0369 45502 
0.0369 51431 
0.0369 57364 
0.0369 63303 
0.0369 69247 
0.0369 75196 
0.0369 81150 
0.0369 87109 
0.0369 93073 
0.0369 99042 
0.0370 05016 
0.0370 10995 
0.0370 16979 
0.0370 22969 
0.0370 28964 
0.0370 34963 
0.0370 40967 
0.0370 46977 
0.0370 52992 
0.0370 59012 

4.32724 1610 
4.34334 1612 
4.35946 1615 

0.0898 
0.0898 
o m 9 8  423.87 

423.78 
423.72 

3:220;00( 
3,230,00( 
3,240,00( 

99.23 
99.32 
99.40 
99.48 
99.57 
99.65 
99.73 
99.83 

0.486 08119 
0.456 33538 
0.486 58953 
0.486 84364 
0.487 09771 
0.487 35173 
0.487 60572 
0.487 85966 

423.65 
423.58 
423.52 
423.45 
423.37 
423.32 
423.23 
423.17 
423.10 
423.03 

3,250,00( 
3,260,00( 
3,270,00( 
3,280,00( 
3,290,00( 
3,300,00( 
3,310,00( 
3,320,00( 

4.44049 1629 
4.45678 1632 
4.47310 1635 

0.0898 
0.0898 
0.0898 

4.48945 1638 
4.50583 1641 
4.52224 1644 

0.0898 
0.0898 
0.0898 

100.07 
100.17 
100.25 
100.33 
100.42 
100.50 
100.58 
100.67 

0.488 62124 
0.488 87502 
0.489 12876 
0.489 38245 
0.489 63611 
0.489 88972 
0.490 14329 
0.490 39682 

30.788150 
30.788217 
30.788300 

0.0370 65037 
0.0370 71067 
0.0370 77102 

101.10 
101.18 
101.27 

0.491 66384 422.13 
0.491 91712 422.07 
0.492 17036 422.00 

101.35 
101.45 
101.53 
101.60 

0.492 42356 421.93 
0.492 67672 421.85 
0.492 92983 421.78 
0.493 18290 421.72 

30.788917 
30.789000 
30.789083 
30.789150 
30.789233 

0.0371 25567 
0.0371 31648 
0.0371 37735 
0.0371 43827 
0.0371 49923 

101.87 
101.95 
102.03 
102.13 

0.493 94187 421.50 
0.494 19477 421.43 
0.494 44763 421.38 
0.494 70046 421.30 

30.789700 
30.789783 
30.789867 

0.0371 86611 
0.0371 92744 
0.0371 98882 

30.790100 
30.790167 
30.790250 
30.790333 
30.790417 
30.790483 
30.790567 
30.790650 
30.79071 7 
30.790800 
30.790883 
30.790967 
30.791033 
30.791117 
30.791200 

0.0372 17326 
0.0372 23485 
0.0372 29649 
0.0372 35818 
0.0372 41992 
0.0372 48171 
0.0372 54356 
0.0372 60546 
0.0372 66741 
0.0372 72941 
0.0372 79146 
0.0372 85357 
0.0372 91573 
0.0372 97794 
0.0373 04020 
0.0373 10251 

420.88 
420.82 

2;::;; 
420.60 

CORRECTION FACTORS 
(Corrections to unity 
in 7th decimal place.) 

Correction for x - %fb 
Correction for y +fa 

420.53 
420.47 

103.25 0.497 98332 420.38 
103.33 0.498 23555 420.32 
103.42 0.498 48774 420.25 
103.52 0.498 73989 420.18 
103.60 0.498 99200 420.10 
103.68 0.499 24406 420.03 
103.77 0.499 49608 419.97 
103.85 0.499 74806 419.90 

Pt; 
29 oo 
29 3o 
30 O0 

O I  

29 00 
01 
02 
03 
04 

29 05 
06 
07 
08 
09 

29 10 
11 
12 
13 
14 

29 15 
16 
17 
18 
19 

29 20 
21 
22 
23 
24 

29 25 
26 
27 
28 
29 

29 30 
31 
32 
33 
34 

29 35 
36 
37 
38 
39 

29 40 
41 
42 
43 
44 

29 45 
46 
47 
48 
49 

29 50 
51 
52 
53 
54 

29 55 
56 
57 
58- 
59 

30 00 

3,209,093.308 
3,210,940.503 
3.212.787.703 
3i214i634.908 
3,216,482.1 18 

99.07 0.485 57269 
99.151 0.485 82696 

4.37561 isis 0.0SSs 
4.39179 16201 0.0898 

3,218,329.332 
3,220,176.551 
3.222.023.774 

4.40799 1624 0.0898 
4.42423 1626 0.0898 

3;223;871.002 
3,225,718.235 
3,227,565.472 
3,229,412.714 
3.231.259.960 
3;233;107.211 
3,234,954.467 

99.92 0.488 11356 
99.981 0.488 36742 

3,236,801.728 
3,238,648.993 
3.240.496.263 

422.97 
422.90 
422.82 
422.77 
422.68 
422.62 
422.55 
422.48 

Correction 
Seconds 
0 & 60 

10 & 50 
20 & 40 
30 & 30 

for H 
Cor. 

0 
0 

-1 
3i242i343.537 
3,244,190.816 
3,246,038.100 
3,247,885.389 
3.249.732.682 

-1 

3;251;579.980 
3,253,427.283 

30.788383 0.0370 83142 
30.7884501 0.0370 89187 

100.75 0.490 65031 422.40 
100.85( 0.490 90375 422.351 

3,255,274.590 
3,257,121.902 
3,258,969.218 
3.260.816.539 

100.93 0.491 15716 422.27 
101.00 0.491 41052 422.20 Correction for V 

Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
41% 6 0 
5 &  5 0 

3i2621663.865 
8.264.511.196 

30.788850/ 0,0371 19491 

3;266;358.531 
3,268,205.871 
3.270.053.216 
3;271;900.565 
3.273.747.919 

101.70 0.493 43593 421.65 
101.78 0.493 68892 421.58 30.7893171 0.0371 56025 

3:275;595.278 
3,277,442.641 
3,279,290.009 
3,281,137.382 

102.221 0.494 95324 421.221 3,282,984.760 
3,284,832.142 
3,286,679.529 
3,288,526.921 
3,290,374.317 
3,292,221.718 
3.294.069.124 

0.495 20597 102.30 
102.38 
102.47 
102.55 
102.65 
102.73 
102.82 

421.17 
421.08 
421.02 
420.95 

0.495 
0.495 
0.495 

~ - . .  

45867 
,71132 
96393 

0.496 
0.496 
0.496 
0.496 
0.497 
0.497 
0.497 

21 650 
46903 
72152 
97396 
22636 
47872 
73104 

3:295:916.534 
3,297,763.949 
3,299,611.369 102.98 102.go1 

103.08/ 
103.17 

3,301,458.794 
3.303.306.223 
31305i153.657 
3,307,001.096 
3,308,848.539 

f 

8.2233 
8.2225 
8.2216 

F 

0.726 X 
0.731 
0.735 

3,310,695.987 
3,312,543.440 
3,314,390.808 
3,316,238.360 
3,318,085.827 
3,319,933.299 I 0.500 00000 I 



COMPUTATION O F  GEODETIC P O S I T I O N S  31 

Meridional Difference 
arcs Per 

(meters) second 
AV K Diff. y, for Diff. 

H Per Sin C$ per V and K 
second second 

Lat. 

30.791283 
30.791350 
30.791433 
30.791517 
30.791583 
30.791667 
30.791750 
30.791833 
30.791917 
30.791983 

0.0373 10251 
0.0373 16488 
0.0373 22730 
0.0373 28977 
0.0373 35230 
0.0373 41488 
0.0373 47751 
0.0373 54019 
0.0373 60293 
0.0373 66572 

419.83 
419.75 
419.68 
419.62 
419.53 
419.48 
419.40 
419.33 
419.25 
419.20 

3,310,000 4.50583 
3,320,000 4.52224 
3,330,000 4.53868 
3,340,000 4.55514 
3,350,000 4.57164 
3,360,000 4.58817 
3,370,000 4.60472 
3,380,000 4.62131 
3,390,000 4.63793 
3,400,000 4.65458 

1641 
1644 
1646 

0.0898 
0.0898 
0.0898 104.12 

104.22 
104.30 

0.500 50375 
0.500 75556 
0.501 00733 

104.38 
104.47 
104.57 
104.65 
104.73 

0.501 25905 
0.501 51074 
0.501 76238 
0.502 01398 
0.502 26553 

1655 
1659 
1662 
1665 
1668 

0.0898 
0.0898 
0.0898 
0.0898 
0.0898 

30.792067 
30.792150 
30.792233 

0.0373 72856 
0.0373 79145 
0.0373 85440 

104.82 
104.92 
105.00 

0.502 51705 
0.502 76852 
0.503 01995 

4.67126 1671 
4.68797 1674 
4.70471 1677 

0.0898 
0.0898 
0.0899 

105.27 
105.35 
105.43 

0.503 77398 
0.504 02524 
0.504 27645 

418.77 
41 8.68 
418.62 
418.55 
418.48 
418.42 
418.33 
418.27 
418.18 
418.13 
418.05 
417.98 
417.90 
41 7.83 
417.77 
417.70 
417.62 
417.55 
417.48 
417.40 
417.35 
417.25 
417.20 
417.12 
417.05 
416.98 
416.90 
416.83 
416.75 
416.70 
416.62 
416.53 
416.47 
416.40 
416.33 
416.25 
416.18 
416.12 
416.03 
415.97 

30.793417 
30.793500 
30.793583 

0.0374 80496 
0.0374 86876 
0.0374 93261 

106.33 
106.42 
106.52 

.... ~ . . ~  

0.506 78626 
0.507 03700 
0.507 28770 

30.793667 
30.793733 
30.793817 
30.793900 
30.793967 
30.794050 
30.794133 
30.794217 
30.794300 
30.794367 

0.0374 99652 
0.0375 06048 
0.0375 12449 
0.0375 18855 
0.0375 25267 
0.0375 31684 
0.0375 38107 
0.0375 44535 
0.0375 50968 
0.0375 57407 

106.60 
106.68 
106.77 
106.87 
106.95 
107.05 
107.13 
107.22 
107.32 
107.40 

0.507 53836 
0.507 78898 
0.508 03955 
0.508 29008 
0.508 54057 
0.508 79101 
0.509 04142 
0.509 29177 
0.509 54209 
0.509 79236 

30.794450 
30.794533 
30.794617 

0.0375 63851 
0.0375 70300 
0.0375 76755 

107.48 
107.58 
107.67 

0.510 04259 
0.510 29278 
0.510 54292 

30.794850 
30.794933 
30.795017 

0.0375 961 52 
0.0376 02629 
0.0376 09111 

107.95 
108.03 
108.12 

0.511 29309 
0.511 54306 
0.511 79298 

30.795250 
30.795333 
30.795417 

0.0376 28589 
0.0376 35093 
0.0376 41602 

108.40 
108.48 
108.58 

0.512 54250 
0.512 79225 
0.513 04196 

415.90 
415.82 
415.75 
415.67 
415.60 

f F Fat’, 
30 00 8.2216 0.735 X 10-12 
30 30 8.2208 0.738 
31 00 8.2199 0.741 

30.795650 
30.795733 
30.795817 
30.795900 

0.0376 61162 
0.0376 67693 
0.0376 74229 
0.0376 80771 

108.85 
108.93 
109.03 

0.513 79083 
0.514 04037 
0.514 28986 

109.12 
109.20 

0.514 53931 
0.514 78871 
0.515 03807 

0 1  

30 00 
01 
02 
03 
04 

30 05 
06 
07 
08 
09 

30 10 
11 
12 
13 
14 

30 15 
16 
17 
18 
19 

30 20 
21 
22 
23 
24 

30 25 
26 
27 
28 
29 

30 30 
31 
32 
33 
34 

30 35 
36 
37 
38 
39 

30 40 
41 
42 
43 
44 

30 45 
46 
47 
48 
49 

30 50 
51 
52 
53 
54 

30 55 
56 
57 
58 
59 

31 00 

3,319,933.299 
3,32 1,780.776 
3.323.628.2.57 

103.95 0.500 00000 
104.03 0.500 25190 

7 - - -  -~ 

3:325,475.743 
3,327,323.234 

~. 

1650 0.0898 
16531 0.0898 

3,329,170.729 
3,331,018.229 
3,332,865.734 
3,334,713.244 
3,336,560.759 
3,338,408.278 
3.340.255.802 
3,342; 103.331 
3,343,950.865 
3,345,798.403 

30.792300 0.0373 91740 
30.7923831 0.0373 98045 

105.08 0.503 27133 
105.181 0.503 52268 

418.92 3;440;0001 4.72148 16801 0.0899 
418.83) 

3,347,645.946 

3,351,341.046 
3.353.188.603 

3,349,493.494 Correction for H 
Seconds CoI. 
0 & 60 0 

10 & 50 0 
2 0 & 4 0  -1 
3 0 & 3 0  -1 

105.53 0.504 52762 
105.621 0.504 77875 3i355j036.165 

3.356.883.732 
30.792783 0.0374 29651 
30.792867 0.0374 35988 

3:358;73i 3 0 4  
3,360,578.880 
3,362,426.461 
3,364,274.047 
3,366,121.637 
3.367.969.232 

30.793250 0.0374 67753 
30.793333 I 0.0374 74122 

106.15 0.506 28464 
106.23 I 0.506 53547 Correction for V 

Decimal Cor. 
0 & 10 0 
1 &  9 0 

3:369:816.832 
3,371,664.437 
3,373,512.047 2 &  8 0 

3 &  7 0 
4 &  6 0 
5 &  5 0 

3,375,359.662 
3,377,207.282 
3.379.054.906 
- 7 -  - 7 . -  

3,380,902.535 
3,382,750.169 
3,384,597.807 
3,386,445.450 
3,388,293.098 
3,390,140.751 
3,391,988.409 
3,393,836.071 
3,395,683.738 
3.397.531.410 
31399i379.087 
3,401,226.769 

30.794700 0.0375 83215 
30.7947671 0.0375 89681 

107.77 0.510. 79302 
107.851 0.511 04307 

CORRECTION FACTORS 
(Cotrcctions to  unity 
in 7 th  decimal place.) 

Correction for x -:$fb 
Correction for y +fa 
Arc-sine correction +V(Va!/l5 

3,403,074.455 
3,404,922.146 
3,406.769.842 
3i408i617.543 
3,410,465.249 

30.795100 0.0376 15598 
30.795167/ 0.0376 22091 

108.22 0.512 04286 
108.301 0.512 29270 

3,412,312.959 
3,414,160.674 
3,416.008.3’94 
3;417;856.119 
3,419,703.849 

30.795500 0.0376 48117 
30.7955671 0.0376 54637 

108.67 0.513 29163 
108.751 0.513 54125 

3,421,551.583 
3,423,399.322 
3.425.247.066 
3;427;094.815 
3,428,942.569 
3,430,790.328 

30.795983 0.0376 87318 1 0.0376 93870 



32 
- - 

Lat. 

-- 
O I  

31 00 
01 
02 
03 
04 

31 05 
06 
07 
08 
09 

31 10 
11 
12 
13 
14 

31 15 
16 
17 
18 
19 

31 20 
21 
22 
23 
24 

31 25 
26 
27 
28 
29 

31 30 
31 
32 
33 
34 

31 35 
36 
37 
38 
39 

31 40 
41 
42 
43 
44 

31 45 
46 
47 
48 
49 

31 50 
51 
52 
53 
54 

31 55 
56 
57 
58 
59 

32 00 

Meridional Difference 
arcs Per 

(meters) second 

U. S. COAST A N D  GEODETIC SURVEY 

V AV Diff. y, for Diff. 
Per Sin 4~ sE$d V and K second 

H 

30.796067 
30.796133 

K 

0.0376 93870 
0.0377 00428 

3,4 30,790.328 
3,432,638.092 
3,434,485.860 
3,436,333.633 
3,438,181.411 
3,440,029.194 
3,441,876.982 
3,443,724.774 
3,445,572.571 
3,447,420.373 
3,449,268.180 
3,451,115.992 
3,452,963.809 
3,454,811.631 
3,456,659.457 

109.30 
109.40 
109.48 
109.58 
109.67 
109.75 
109.85 

415.531 3.430.0001 4.70471 1677 0.515 03807 
0.515 28739 
0.515 53667 
0.515 78590 
0.516 03509 
0.516 28423 
0.516 53333 

0.0899 
0.0899 
0.0899 
0.0899 
0.0899 
0.0900 
0.0900 
0.0900 
0.0900 
0.0900 
0.0901 
0.0901 
0.0901 

30.796467 
30.796533 
30.796617 
30.796700 
30.796783 
30.796867 
30.796950 
30.797033 

30.797183 
30.797267 
30.797350 
30.797433 
30.797500 
30.797583 

30.797100 

0.0377 26716 
0.0377 33301 
0.0377 39892 
0.0377 46489 
0.0377 53091 
0.0377 59699 
0.0377 66312 
0.0377 72931 

0.0377 86185 
0.0377 92820 
0.0377 99461 
0.0378 06107 
0.0378 12759 
0.0378 19416 

0.0377 79555 

109.95 
110.03 
110.13 

0.516 78239 
0.517 03140 
0.517 28037 

414.80 
414.73 
414.65 
414.58 
414.52 
414.43 
414.37 
414.28 
414.22 
414.15 
414.07 
414.00 
413.92 
413.85 
413.78 

3,530,000 4.87387 1710 
3,540,000 4.89097 1713 
3,550,000 4.90810 1716 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 . 0 
2 0 & 4 0  -1 
3 0 & 3 0  ' -1 

110.40 
110.50 
110.58 

0.518 02701 
0.518 27580 
0.518 52455 

110.68 
110.77 
110.87 
110.95 
111.05 

0.518 77326 
0.519 02192 
0.519 27054 
0.519 51911 
0.519 76764 

30.797667 
30.797750 
30.797833 

0.0378 26079 
0.0378 32747 
0.0378 39421 

111.13 
111.23 
111.32 

0.520 01613 
0.520 26457 
0.520 51297 

30.798400 
30.798483 
30.798567 
30.798650 
30.798733 
30.798800 
30.798883 
30.798967 
30.799050 
30.799133 
30.799217 
30.799300 
30.799383 
30.799467 
30.799533 
30.799617 

0.0378 86295 
0.0378 93014 
0.0378 99738 
0.0379 06468 
0.0379 13203 
0.0379 19944 
0.0379 26690 
0.0379 33442 
0.0379 40200 
0.0379 46964 
0.0379 53733 
0.0379 60508 
0.0379 67288 
0.0379 74074 
0.0379 80866 
0.0379 87663 

112.17 
112.25 
112.35 
112.43 

0.522 74657 
0.522 99452 
0.523 24243 
0.523 49030 

112.73 
112.82 
112.92 

0.524 23364 
0.524 48133 
0.524 72898 

113.00 
113.10 
113.20 

0.524 97658 
0.525 22414 
0.525 47165 

113.48 
113.57 

113.75 
113.67 

113.85 

(Corrections to  unity 0.526 21392 412.23 in 7th place.) 
0.526 46126 412.15 

0.526 95580 412.00 for 
0.526 70855 412.08 Correction for -%fb 

o,527 20300 411.92 Arc-sine correction SV(Va) / l5  

30.799700 
30.799783 
30.799867 

0.0379 94466 
0.0380 01275 
0.0380 08089 

113.95 
114.05 
114.13 

0.527 45015 411.87 
0.527 69727 411.77 
0.527 94433 411.72 

114.42 
114.52 
114.62 
114.70 
114.80 

f F 0.528 68527 411.48 gat; 
0.528 93216 411.40 0.529 17900 411.33 31 O0 8.2199 0'741 lo-'' 
0.529 42580 411.25 31 30 8'2191 0'744 
0.529 67255 411.18 32 O0 8.2182 0'747 

30.7962171 0.0377 06992 
30.796300 0.0377 is561 
30.7963831 0.0377 20136 

415.17 3,480,000' 4.78889 1693 
415.101 x4~o.0001 4.80582 1696 

110.22 0.517 52929 
110.32 I 0.517 77817 

3,458,507.288' 
3,460,355.124 
3.462.202.965 
3;464;050.811 
3,465,898.661 
3,467,746.516 
3,469,594.376 
3.471.442.241 
3;473;290.111 
3,475,137.986 

30.797917 0.0378 46100 
30.798000[ 0.0378 52785 

111.42 0.520 76132 
111.521 0.521 00963 

Correction for V 
Decimal Cor. 
0 & 1 0 .  0 
1 &  9 0 
2 &  8 n 

3,476,985.866 
3,478,833.751 
6,480,681.641 
3,482,529.535 
3,484,377.434 

413.70 
413.63 
413.55 
413.48 
413.40 
413.35 
413.25 
413.18 
413.12 
413.05 
412.97 
412.88 
412.82 
412.75 
412.67 
412.60 
412.52 
412.45 

3.486.225.338 112.071 0.522 498.56 3 &  7 0 
41% 6 0 
5 &  5 0 

31488i073.247 
3,489,921.161 
3,491,769.080 
3,493,617.004 
3,495,464.932 
3.497.312.865 

112.531 0.523 73813 
112.631 0.523 98.591 

3:499: 160.803 
3,501,008.746 
3,502,856.694 
3,504,704.647 
3,506,552.605 
3,508,400.568 
3,510,248.536 
3,512,096.508 

113.28 0.525 71912 412.37 
113.381 0.525 96654 412.301 CORRECTION FACTORS 

3 513,944.485 
3I515.792.467 
31517i640.454 
3,519,488.446 
3,521,336.443 

30.799950 0.0380 14909. 
30.800033) 0.0380 21734 

3,523,184.445 
3,525,032.452 
3.526.880.464 
3;528;728.481 
3,530,576.502 I 114.23 0.528 19136 411.62 

114.33 0.528 43833 4 1 ~ 5 7  30.800433 0.0380 55947 
30.800517 0.0380 62807 3,532,424.528 

3,534.272.559 
4536,120.595 
3,537,968.636 
3,53931 6.682 
1,541,664.733 I 0.0380 97190 I 0.529 91926 I 



COMPUTATION OF GEODETIC POSITIONS 33 

Diff. Diff. 
H Per Sin + per 

second second 

- - 

Lat. 

O I  

32 00 
01 
02 
03 
04 

32 05 
06 
07 
08 
09 

32 10 
11 
12 
13 
14 

32 15 
16 
17 
18 
19 

32 20 
21 
22 
23 
24 

32 25 
26 
27 
28 
29 

32 30 
31 
32 
33 
34 

32 35 
36 
37 
38 
39 

32 40 
41 
42 
43 
44 

32 45 
46 
47 
48 
49 

32. 50 
51 
52 
53 
54 

32 55 
56 
57 
58 
59 

33 00 

AV K yI for V 
Meridional Differencc 

arcs Per 
(meters) second 

4.90 
5.00 
5.08 

0.529 91926 411.12 4.89097 1713 0.0901 
0.530 16593 411.03 4.90510 1716 0.0901 
0.530 41255 410.95 4.92526 1719 0.0901 

5.38 
5.47 
5.57 
5.67 

0.531 15214 410.73 
0.531 39858 410.65 
0.531 64497 410.60 
0.531 89133 410.50 

30.801417 
30.801517 
30.801583 
30.801667 

0.0381 38640 
0.0381 45568 
0.0381 52502 
0.0381 59442 

30.801750 
30.801833 
30.801917 
30.801983 
30.802083 
30.802167 
30.802250 
30.802317 
30.802400 
30.802500 
30.802567 
30.802667 
30.802750 
30.802817 
30.802900 

0.0381 66388 
0.0381 73339 
0.0381 80296 
0.0381 87259 
0.0381 94228 
0.0382 01202 
0.0382 08182 
Or0382 15168 
0.0382 22160 
0.0382 29158 
0.0382 36161 
0.0382 43170 
0.0382 50185 
0.0382 57206 
0.0382 64233 

115.85 
115.95 
116.05 
116.15 
116.23 

0.532 38389 410.37 3,640,000 5.06378 1747 0.0904 
0.532 63011 410.28 3,650,000 5.08125 1750 0.0904 
0.532 87628 410.20 3,660,000 5.09875 1755 0.0904 
0.533 12240 410.13 
0.533 36848 410.07 

116.33 
116.43 
116.53 

0.533 61452 409.98 
0.533 86051 409.90 
0.534 10645 409.83 

30.802983 
30.803067 
30.803150 

0.0382 71265 
0.0382 78303 
0.0382 85347 

30.803733 
30.803817 
30.803900 
30.803967 
30.804050 
30.804150 
30.804233 
30.804300 

0.0383 34820 
0.0383 41911 
0.0383 49008 
0.0383 56111 
0.0383 63220 
0.0383 70334 
0.0383 77454 
0.0383 84580 

30.804383 
30.804467 
30.804567 

0.0383 91712 
0.0383 98850 
0.0384 05994 

30.804650 
30.804717 
30.804800 
30.804900 
30.804967 

30.805150 
30.805217 
30.805300 
30.805383 
30.8054831 
30.805550 
30.805633 

30.805050 

0.0384 13144 
0.0384 20300 
0.0384 27462 
0.0384 34630 
0.0384 41803 

0.0384 56168 
0.0384 63360 
0.0384 70557 
0.0384 77760 
0.0384 84969 
0.0384 92184 
0.0384 99406 

0.0384.48982 407.33 
407.25 
407.17 
407.10 
407.02 
406.95 
406.87 
406.78 
406.72 

3,541,664.733 
3,543,512.789 
3,545,360.850 
3,547.208.915 

.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

5.18 0.530 65912 410.88 3;570;000 4.94245 1723 0.0901 
5.281 0.530 90565 410.821 3,580,0001 4.95968 17261 0.0902 3i549i056.985 

3,550,905.061 
3,552,753.141 
3,554,601.226 
3,556,449.317 
3,558,297.4 12 
3,560,145.512 
3,561,993.61 7 
3,563,841.727 
3,565,689.842 
3,567,537.961 
3,569,386.086 
3,571,234.216 
3,573,082.351 
3,574,930.490 
3,576,778.634 
3,578,626.784 
3,580,474.938 
3,582,323.098 
3,584,171.263 
3,586,019.432 

30.801267 0.0381 24800 
30.801333 0.0381 31717 

5.77) 0.532 13763 410.431 3;630;0001 5.04634 17441 0.0903 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
2 0 & 4 0  -1 
3 0 & 3 0  -1 

116.63 0.534 35235 409.75 
116.721 0.534 59820 409.681 
116.82 0.534 84401 409.62 
116.92 0.535 08978 409.52 

0.535 
0.535 
0.535 

33549 
58117 
82679 

11 7.02 
117.12 
11 7.20 

409.47 
409.37 
409.32 

3,587,867.'606 
3,589.71 5.785 
3,591,563.969 

0.536 
0.536 

07238 
31791 
56341 
80885 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

117.30 
117.40 
117.50 

409.22 
409.17 
409.07 0.536 

117.60 0.536 
117.701 0.537 

3;593;412.158 
3,595,260.352 

30.803233 0.0382 92397 
30.8033171 0.0382 99453 

409.00 
408.931 05425 

29961 3,597,108.551 
3,598,956.755 
3,600,804.964 
3.602.653.1 78 

0.537 
0.537 
0.537 
0.538 

117.80 
117.88 
117.98 
118.08 

408.85 
408.77 
408.70 
408.62 

~ . . . ~  

54492 
7901 8 
03540 

3i604i501.396 
3.606.349.620 118.181 118.28 

0.538 
0.538 

28057 
52570 
77078 

408.47 408.5 5 I 
3;608:197.849 
3,610,046.083 
3,611,894.32 1 
3,613,742.564 

118.38 
118.48 
118.57 
118.67 

... 

0.538 
0.539 
0.539 
0.539 

408.40 
408.32 
408.25 
408.17 

01582 
26081 
50576 

0,539 
0.539 
0.540 
0.540 
0.540 
0.540 
0.541 
0.541 

3,615,590.813 
3.61 7.439.067 

75066 
99551 
24032 
48508 
72980 
97447 
21910 
46368 
70821 
95270 
19714 
44 154 
68589 
93019 
17445 
41866 
66283 
90695 
16102 
39505 

118.77 
118.87 
118.97 
119.07 
119.17 
119.27 
119.37 
119.47 

408.08 
408.02 
407.93 
407.87 
407.78 
407.72 
407.63 

3:619:287.325 
3,621,135.588 
3,622,983.856 

CORRECTION FACTORS 
(Corrections t o  unity 
in 7th decimal place.) 

Correction for x -3fh  
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

3,624,832.130 
3,626,680.409 
3,628,528.692 
3,630,370.980 
3,632,225.274 
3,634,073.572 
3,635,921 375 
3,637,770.184 
3,639,618.497 
3,641,466.815 
3,643,315.138 
3,645,163.467 
3,647,011.800 
3,648,860.138 
3,650,708.482 
3,652,556.830 

407.55 
407.48 
407.40 

119.55 
119.65 
119.77 
119.87 

0.541 
0.541 
0.542 
0.542 
0.542 
0.542 
0.543 
0.543 
0.543 
0.543 
0.544 
0.544 

119.95 
120.05 
120.15 

Lat; f F 
0 

32 00 8.2182 0.747X10-12 
32 30 8.2173 0.749 
33 00 8.2164 0.750 

120.25 
120.37 
120.45 
120.55' 
120.651 

I 0.544 63904 I 



34 
- - 

Lat. 

- 
O I  

33 00 
01 
02 
03 
04 

33 05 
06 
07 
08 
09 

33 10 
11 
12 
13 
14 

33 15 
16 
17 
18 
19 

33 20 
21 
22 
23 

6 24 
33 25 

26 
27 
28 
29 

33 30 
31 
32 
33 
34 

33 35 
36 
37 
38 
39 

33 40 
41 
42 
43 
44 

33 45 
46 
47 
48 
49 

33 50 
51 
52 
53 
54 

33 55 
56 
57 
58 
59 

34 00 

Meridional Difference Diff. 
arcs Per H Per Sin per 

(meters) second second second 

U. S. COAST AND GEODETIC SURVEY 

y, for AV K V and K 

30.806383 
30.806483 
30.806550 
30.806633 

0.0385 64665 
0.0385 71946 
0.0385 79233 
0.0385 86527 

405.80 
405.70 
405.65 
405.55 
405.48 

3,750,000 5.25793 1787 0.0908 
3,760,000 5.27580 1791 0.0908 
3,770,000 5.29371 1794 0.0909 

121.87 
121.95 
122.05 

0.547 31980 
0.547 56322 
0.547 80661 

122.17 
122.27 
122.3.5 

0.548 04994 
0.548 29323 
0.548 53647 

405.40 
405.33 
405.25 
405.17 
405.10 
405.02 
404.93 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 0 
2 0 & 4 0  -1 
30 & 3 0  -1 

30.807300 
30.807383 
30.807483 

0.0386 45090 
0.0386 52437 
0.0386 59791 

i22.45 
122.57 
122.67 

0.548 77967 
0.549 02282 
0.549 26592 

30.807567 
30.807633 
30.807717 
30.807800 
30.807900 
30.807983 
30.808067 
30.808133 
30.805233 
30.808317 

30.808483 
30.808550 
30.808650 
30.808733 

30.80840n 

0.0386 67151 
0.0386 74517 
0.0386 81889 
0.0386 89267 
0.0386 96651 
0.0387 04041 
0.0387 11437 
0.0387 18840 
0.0387 26248 
0.0387 33662 

0.0387 48510 
0.0387 55943 
0.0387 63382 
0.0387 70827 

0.0387 41083 

122.97 
123.07 
123.17 

0.549 99495 
0.550 23787 
0.550 48074 

123.27 
123.38 
123.47 
123.57 
123.68 
123.78 
123.88 
123.98 
124.08 
124.20 

0.550 72356 
0.550 96634 
0.551 20907 
0.551 45176 
0.551 69439 
0.551 93699 
0.552 17953 
0.552 42203 
0.552 66448 
0.552 90688 

404.63 
404.55 
404.48 
404.38 
404.33 
404.23 
404.17 
404.08 
404.00 
403.93 
403.85 
403.77 
403.70 
403.62 
403.53 
403.47 
403.38 
403.30 
403.22 
403.15 
403,07 
403.00 
402 92 
402:83 
402.75 
402.67 
402.60 
402.52 
402.45 
402.37 
402.28 
402.20 
402.12 
402.05 
401.97 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - %fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

30.808817 
30.808900 
30.808983 

0.0387 78279 
0.0387 85737 
0.0387 93201 

124.30 
124.40 
124.50 

0.553 14924 
0.553 39155 
0.553 63381 

30.809233 
30.809317 
30.809417 
30.809483 

0.0388 15629. 
0.0388 23117 
0.0388 30612 
0.0388 38113 

124.80 
124.92 
125.02 

0.554 36032 
0.554 60240 
0.554 84443 

30.810167 
30.810233 
30.810333 
30.810417 

0.0388 98343 
0.0389 05900 
0.0389 13463 
0.0389 21032 

30.810500 
30.810583 
30.810683 
30.810750 
30.810833 

0.0389 28607 
0.0389 36189 
0.0389 43777 
0.0389 51371 
0.0389 58972 
0.0389 66578 

3.652.556.830 30.8058831 n . n m  21 ins  120.75 0.544 63904 
120.85 0.544 88297 
120.95 0.545 12686 
121.05 0.545 37071 

3;654:405.183 
3,656,253.541 
3,658,101.905 
3,659,950.273 30.806217 0.0385 50121 

30.806300 n.nm5 57390 
121.151 0.545 61450 

3.661.798.646 406.171 ~.7nn.nnnI 5.16913 17691 0.0906 
3;663;647.024 
3,665,495.407 
3,667,343.796 
3,669,192.189 

406.10 3:7i0:000 5.18682 1772 0.0906 
406.02 3,720,000 5.20454 1776 0.0907 
405.95 3,730,000 5.22230 1780 0.0907 
405.87 I !  3,740,000 5.24010 1783 1 0.0908 

3.671.040.587 121.751 0.547 07632 
3;672;888.990 
3,674,737.398 
3,676,585.812 
3,678,434.230 
3.680.282.653 30.807150 0.0386 30413 

30.807217 I 0.0386 37749 3;682;131.082 
3,683,979.515 
3,685,827.953 
3,687,676.396 
3,689,524.845 
3.691.373.299 

122.77 0.549 50898 
122.87 0.549 75199 

3;693;221.757 
3,695,070.220 
3,696,918.688 

404.87 
404.78 
404.70 

3,698,767.162 
3.700.615.641 Correction for V 

Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 0 
4 &  6 0 
5 &  5 0 

3;702;464.125 
3,704,312.613 
3,706,161.107 
3,708,009.606 
3,709,858.1 10 
3.71 1.706.61 9 
3:713;555.132 
3,715,403.651 
3,717,252.175 
3,719,100.704 
3,720,949.238 
3,722,797.777 
3,724,646.321 

30.809067 0.0388 00671 
30.8091501 0.0388 08147 

124.60 0.553 87603 
124.701 0.554 11820 

3,726,494.87Q 
3,728,343.424 
3.730.101.983 
3;732;040.548 
3,733,889.117 

125.12 0.555 08641 
125.221 0.555 32834 30.809567 0.0388 45620 

3n.sn96sn 0.0388 53133 3,735,737.691 
3,737,586.270 
3.739.434.855 
3i741i283.445 
3,743,132.040 125.73 0.556 53732 

125.85 0.556 77897 30.8100831 0.0388 90792 3,744,980.639 
3,746,820.244 
3,748,677.854 
3.750.526.468 
37752;375.088 pt; 

33 00 
33 30 
34 00 

F f 

8.2164 
8.2156 
8.2147 

126.37 0.557 98653 
126.47 0.558 22790 

3,754,223.713 
3,756,072.343 
3,757,920.978 
3,759,769.619 
3,761,618.264 

0.750 X 10-12 
0.752 
0.753 

126.57 0.558 46922 
126.68 0.558 71049 
126.771 0.558 95172 

3,763,466.914 I 0.559 19290 



Meridional Difference Diff. 
arcs per H Per 

(meters) second second 

- - 

Lat. Diff. y, for AV K per V and K Sin + 
second 

30.810917 
30.811017 
30.811083 
30.811167 
30.811267 
30.811350 
30.811433 
30.811517 
30.811600 
30.811683 

0.0389 66578 
0.0389 74190 
0.0389 81809 
0.0389 89435 
0.0389 97067 
0.0390 04705 
0.0390 12349 
0.0390 20000 
0.0390 27657 
0.0390 35321 

126.87 
126.98 
127.10 
127.20 
127.30 
127.40 
127.52 
127.62 
127.73 
127.83 

0.559 19290 
0.559 43404 
0.559 67512 
0.559 91616 
0.560 15715 
0.560 39810 
0.560 63899 
0.560 87984 
0.561 12065 
0.561 36140 

5.27580 1791 
5.29371 1794 
5.31165 1799 

0.0908 
0.0909 
0.0909 

401.48 
401.42 
401.35 
401.25 
401.18 
401.10 
401.02 
400.93 
400.87 
400.78 

3,810,000 
3,820,000 
3,830,000 
3,840,000 
3,850,000 
3,860,000 
3,870,000 
3,880,000 

5.40195 1818 
5.42013 1821 
5.43834 1826 

0.0911 
0.0912 
0.0912 

30.811767 
30.811867 
30.811933 

0.0390 42991 
0.0390 50667 
0.0390 58349 

127.93 
128.03 
128.13 

0.561 60211 
0.561 84277 
0.562 08338 

1829 
1834 
1837 

0.0912 
0.0913 
0.0914 

30.812200 
30.812267 
30.812367 

0.0390 81434 
0.0390 89141 
0.0390 96855 

128.45 
128.57 
128.68 
128.78 

0.562 80493 
0.563 04535 
0.563 28572 
0.563 52605 

400.38 
400.30 
400.23 
400.13 
400.07 

10 & 50 0 
20 R: 40 -1 
30 & 30 -1 128.98 

129.10 
129.22 
129.32 

0.564 60656 
0.564 24674 
0.564 48688 
0.564 72696 

130.05 
130.17 
130.28 
130.38 
130.48 
130.60 
130.70 

0.566 40624 
0.566 64594 
0.566 88560 
0.567 12521 
0.567 36477 
0.567 60428 
0.567 84375 

30.813633 
30.813717 
30.813817 

0.0392 i3333 
0.0392 21150 
0.0392 28973 

30.813900 
30.813967 
30.814067 
30.814150 
30.814233 
30.814317 
30.814417 
30.814~im 

0.0392 38802 
0.0392 44638 
0.0392 52480 
0.0392 60329 
0.0392 68184 
0.0392 76046 
0.0392 83914 
0.0392 917x9 

130.82 
130.92 
131.03 

0.568 08316 
0.568 32253 
0.568 56185 

131.13 
131.25 
131.35 
131.45 
131.57 
131.68 
131.78 
131.90 
132.00 
132.12 

0.568 80112 
0.569 04035 
0.569 27952 
0.569 51865 
0.569 75773 
0.569 99676 
0.570 23575 
0.570 47468 
0.570 71357 
0.570 95241 

398.72 
398.62 
398.55 
398.47 
398'38 
398.32 
398.22 
398.15 
398.07 
397.98 
397.90 
397.82 
397.75 

132.55 0.571 90728 397.65 
132.651 0.572 14587 397.58 

CORRECTION FACTORS 
(Corrections t o  unity 
in 7th decimal place.) 

Correction for x -%fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

30.814750 
30.814833 
30.814917 
30.815000 
30.815100 
30.815183 
30.815250 
30.815350 
30.815433 
30.815517 
30.815600 
30.815700 
30.815767 
30.815850 
30.815950 

0.0393 15451 
0.0393 23352 
0.0393 31259 
0.0393 39173 
0.0393 47093 
0.0393 55020 
0.0393 62953 
0.0393 70893 
0.0393 78839 
0.0393 86792 
0.0393 94751 
0.0394 02717 
0.0394 10690 
0.0394 18669 
0.0394 26655 
0.0394 34647 

397.50 
397.42 
397.35 
397.25 
397.18 

Lat. f F 
O 

34 00 8.2147 0.753X10-1* 
34 30 8.2138 0.754 
35 00 8.2128 0.754 

132.98 
133.10 
133.20 

0.572 86137 
0.573 09978 
0.573 33813 
0.573 57644 

0 1  

34 00 
01 
02 
03 
04 

34 05 
06 
07 
08 
09 

34 10 
11 
12 
13 
14 

34 15 
. 16 

17 
18 
19 

34 20 
21 
22 
23 
24 

34 25 
26 
27 

' 28 
29 

34 30 
31 
32 
33 
34 

34 35 
36 
37 
38 
39 

34 40 
41 
42 
43 
44 

34 45 
46 
47 
48 
49 

34 50 
51 
52 
53 
54 

34 55 
56 
57 
58 
59 

35 00 

3,763,466.914 
3,765,315.569 
3,767,164.230 
3,769,012.895 
3,770,861.565 

401.65 s;7no:ooo 5.32964 1802 o.o9io 
401.58/ 3,800,000/ 5.34766 18061 0.0910 

3,772,710.241 
3,774,558.922 
3.776.407.608 

1810 0.0910 
1813 I 0.0911 

3i778i256.299 
3,780,104.995 
3,78 1,953.696 
3,783,802.402 
3.785.651.1 14 
3;787;499.830 
3,789,348.551 

30.812017 0:0390 66037 
30.8121171 0.0390 73732 

128.25 0.562 32394 
128.371 0.562 56446 

400.70 
400.62 Correction for H 
400.55 Seconds Cor. 
400.47 I 0 R : B O  0 

3,791,197.278 
3,793,046.010 
3,794,894.746 
3.796.743.488 30.812450 0.0391 04576 

30.8125331 0.0391 12303 128.881 0.563 76633 

3,802,289.744 
3,804,138.506 
3.805.987.273 

30.812967 0.0391 51033 
30.8130.50 0.0391 58798 

129.42 0.564 96700 
129.52 0.565 20700 

400.00 
399.90 
399.83 
399.73 
399.67 
399.60 
399.50 

Correction for V 
Ilecin~al Cor. 
0 h 10 0 
1 &  0 0 
2 h  8 0 
3R: 7 0 
4 &  6 0 
5 &  6 0 

3,813,382.393 
3.81 5.231.186 
3;817;079.984 
3.818.928.787 $0.8134671 0.0391 97720 

30.81.1.567 0.0392 05523 3:820;777.565 
3,822,626.409 
3,824,475.227 
3,826,324.050 

399.43 
399.35 
399.27 
399.18 

3.828.172.879 399.121 
399.02 3:820:021.713 

3,831,870.551 
3,833,719.395 
3,835,568.244 

368.95 
398.87 
398.78 

3.837.417.098 
3:839;265.957 
3,84 1,114 .822 
3,842,963.692 
3,844,812.566 

3o.sI4567 0.0392 99670 
30.8146671 0.0393 07557 

3,846,661.446 
3.848.510.331 
3:850:359.221 
3.852,208.116 
3,854,057.016 
3,855,905.922 
3.857.754.833 

132.22 0.571 19120 
132.33 0.571 42994 
132.43 0.571 66863 3:859:603.748 

3,861,452.669 
3,863,301.595 
3,865,150.526 
3,866,999.462 
3,868,848.404 
3,870,697.350 
3,872,546.301 
3,874,395.258 

132.77 0.572 38442 
132.88 I 0.572 62292 



36 
__ __ 

Lat. 
Meridional Difference 

arcs in 
(meters) seconds 

U. S. COAST A N D  GEODETIC SURVEY 

Diff. Diff. 

second second 
H Per Sin 6 Per 

3.870.000 5.47489 1834 l- 0.0913 
3:SSO~OOO 
3,890,000 
3,900.000 

5.49323 1837 0.0914 
5.51 160 1842 0.0914 
-5.53002 1845 0.0915 

30.818183 
30.818267 
30.818350 
30.818433 
30.818533 
30.818617 
30.818700 
30.818783 
30.818867 
30.818950 

0.0396 36608 
0.0396 44773 
0.0396 52945 
0.0396 61124 
0.0396 69310 
0.0396 77502 
0.0396 85701 
0.0396 93907 
0.0397 02120 
0.0397 10339 

136.32 
136.43 
136.53 

0.579 99228 
0.580 22922 
0.580 46611 

136.65 
136.77 
136.88 

0.580 70296 
0.580 93975 
0.581 17649 

30.818050 
30.819133 
30.819217 

0.0397 18565 
0.0397 26798 
0.0397 35038 

137.22 
137.33 
137.43 
137.55 
137.67 
135.78 
137.90 
138.00 
138.12 
138.23 

0.581 88642 
0.582 12297 
0.582 35947 
0.582 59591 
0.582 83231 
0.583 06866 
0.583 30496 
0.583 54121 
0.583 77741 
0.584 01356 

30.819483 
30.819567 
30.819650 

0.0397 59797 
0.0397 68064 
0.0397 76338 

30.819733 
30.819817 

3,957,603.653 30.819900 
3 959,452.847 30.820000 
3y961.302.047 30.820083 

30.820167 
30.820250 

0.0397 84618 
0.0397 92905 
0.0398 01199 
0.0398 09500 
0.0398 17808 
0.0398 26123 
0.0398 34444 

138.35 
138.47 
138.58 

0.584 24967 
0.584 48572 
0.584 72172 

139.27 
139.37 
1 ~ 9 . m  

0.586 13670 
0.586 37236 
0.586 60796 

0 1  

35 00 
01 
02 
03 
04 

35 05 
06 
07 
08 

' 09 
35 10 

11 
12 
13 
14 

35 15 
16 
17 
18 
19 

35 20 
21 
22 
23 
24 

35 25 
26 
27 
28 
29 

35 30 
31 
32 
33 
34 

35 35 
36 
37 
38 
39 

35 40 
41 
42 
43 
44 

35 45 
46 
47 
48 
49 

35 50 
51 
52 
53 
54 

35 55 
56 
57 
58 
59 

36 00 

133.321 0.573 57644 3,874,395.258 
3.876.244.220 

30.816033 0.0394 34647 
30.8161 17 0.0394 42646 

397.0s 
397.02 
396.92 
396.8E 
396.7: 
396.6t 
396.65 
39G.55 
396.4: 
396.35 
396.2E 
396.25 
396.15 
396.0: 
395.95 
395.88 
395.N 
395.7( 
395.6: 
395.55 
395.4; 
395.38 
395.3: 
395.2: 
395.11 
395.0; 
394.9; 
394.9( 
394.8: 
394.71 
394.6: 
394.5: 
394.48 
394.4: 
394.3: 
394.2: 
394.1; 
394.0; 
394.0( 
303.9: 
393.8: 
393.7i 
393.6; 
393.5f 
393.5: 
393.4: 
393.3: 
393.21 
393.1f 
393:0! 
393.0: 
392.9: 
392.8! 
392.7; 
392.6: 
392.6( 
392.5: 
392.4: 
392.3: 
392.2: 

133.42 0.573 81469 
133.53 0.574 05290 
133.G.5 0.574 29106 
133.75 0.574 52917 

3:878;093.187 
3,879,942.159 
3,881,791.136 

30.816200 0.0394 50651 
30.816283 0.0394 58663 
30.816383 0.0394 66682 3;910,000 5.54847 1850 0.0916 

3.92o.000 6..56697 1854 n . n m  3,883,640.1 19 
3.885.489.1 07 

133.871 0.574 76724 
3:93@:000 5.58551 1857 0.0917 
3,940,000 5.60408 1862 0.0917 
3,950,000 5.62270 1866 0.0918 
3,960,000 I 5.64136 1871 I 0.0919 

133.97 0.575 00525 
134.08 0.575 24322 
134.20 0.575 48113 
134.32 0.575 71900 

3:887:338.ioo 
3,889,187.098 
3,891,036.101 

134.421 0.575 95682 3,892,885.109 
3.894.734.1 22 

30.8168831 0.0395 14933 3.970.0001 5.660n7 18741 n m i  9 

3:896:583:i4i 
3,898,432.165 
3,900,281.194 
3,902,130.228 
3.903.979.267 

30.817317 0.0395 55324 
30.817400 n.0395 6.1422 

134.971 0.577 14519 Correction for €1 
Secoiids Cor. 

0 b 60 0 
10 R- 50 0 
20 R.40 --I 
30 R. 30 -1 

135.08 0.577 38272 
135.20 0.577 62020 
135.32 0.577 85762 
135.42 0.578 09500 

3:905;828.311 
3,907,677.360 
3,909,526.415 

30.817483 0.0395 
30.817583 0.0395 79639 
30.817667 0.0395 87758 

3,911,375.475 
3.913.224.540 

135.53 0.578 33234 
m . 6 3  0.578 56962 

3:915:073.610 
3,916,922.685 
3,918,771.766 

135.75 0.578 80685 
135.87 0.579 04404 
135.97 0.579 28117 
136.08 0.579 51826 
136.20' 0.579 75530 

3,920,620.852 
3,922,469.943 
3,924,319.039 
3,926,168.140 
3,928,017.246 
3,929,866.358 
3,931,715.475 
3.933.564.597 

Correction for V 
Decimal Cor. 
0 8 10 0 
I &  9 0 
2 h  8 0 
3 &  7 0 
4R: 6 0 
5 h  5 -1 3:935;413.724 

3,937,262.856 
136.98 0.581 413I8 
137.101 0.581 64983 

3,939,111.993 
3,940.961.136 
3,942,810.284 
3,944,659.437 
3,946,508.595 

30.819300 0.0397 43284 
30.819383) 0.0397 51537 

3,948,357.758 
3,950,206.927 
3.952.056.301 
3;953;905.280 
3,955,754.464 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for s -j(fb 
Correction for y +fa 
Arc-sine correction + V(Va)/lC, 

37963i151.252 
3,965,000.462 

138.68 0.584 95767 
138.801 0.585 19358 

3,966,849.677 
3,968,698.897 
3.970.548.123 

138.92 0.585 42943 
139.05 0.585 66524 
139.15 0.585 90099 

3;972;397.354 
3,974,246.590 3G.8206831 0.0398 76155 

Lat. f F 
0 ,  

3,976,095.831 
3,977,945.078 
3,979,794.330 
3.981.643.587 

35 00 8.2128 0.754 X IO-'? 
35 30 8.2119 0.754 
36 00 8.2110 0.754 3i983j492.849 

3,985,342.1 16 
30.821117 0.0399 18037 I 0.0399 26434 

139.95 0.587 54989 1 0.587 78525 



COMPUTATION OF GEODETIC POSITIONS 37 

V AV Diff. Diff. y, for 
AIeridional Difference I 

s&%id and 
arcs Per H Per Sin + 

(meters) second second 
I< Lat. 

140.07 
140.18 
140.30 

0.587 78525 
0.588 02056 
0.588 25582 

392.18 
392.10 
392.02 

3,980,0001 5.67881 1879 0.0920 
3,990,0001 5.69760 1883 0.0920 
4.000.000, 5.71643 1887 0.0921 

140.65 
140.77 
140.87 
141.00 

0.588 96130 
0.589 19636 
0.589 43137 
0.589 66633 

5.77318 1900 
5.79218 1905 
5.81123 1909 

0.0923 
0.0923 
0.0924 

141.33 
141.47 
141.57 

0.590 37091 
0.590 60567 
0.590 84038 

30.822250 
30.822350 
30.822417 

0.0400 27742 
0.0400 36230 
0.0400 44724 

141.82 
141.93 
142.03 
142.17 
142.28 
f42.40 
142.52 

0.591 30965 
0.591 54421 
0.591 77872 
0.592 01318 
0.592 24759 
0.592 48195 
0.592 71626 

390.93 
390.85 
390.77 
390.68 
390.60 
390.52 
390.43 

Corrcetion for H 
Seconds Cor. 
0 R: 60 0 

10 8: 50 0 
20 R: 40 -1 
30 & 30 -1 

30.822683 
30.822767 
30.822867 

0.0400 70251 
0.0400 78773 
0.0400 87303 

30.822950 
30.823033 
30.8231 17 
30.823217 
30.823300 

4,031,575,492 30.823383 
4,033,424.895 30.823467 
4.035.274.303 30.823550 

30.823650 
30.823733 

0.0400 95840 
0.0401 04384 
0.0401 12935 
0.0401 21493 
0.0401 30058 
0.0401 38630 
0.0401 47209 
0.0401 55795 
0.0401 64389 
0.0401 72989 

142.98 
143.10 
143.23 
143.33 
143.45 
143.57 
143.70 
143.82 
143.93 
144.05 
144.17 
144.28 
144.40 
144.53 
144.65 

0.593 65300 390.08 
0.593 88705 390.02 
0.594 12106 389.93 
0.594 35502 389.85 
0.594 58893 389.77 
0.594 82279 389.67 
0.595 05659 389.60 
0.595 29035 389.52 
0.595 52406 389.42 
0.595 75771 389.35 
0.595 99132 389.25 
0.596 22487 389.18 
0.596 45838 389.08 
0.596 69183 389.02 
0.596 92524 388.92 

30.823817 
30.823900 
30.824000 

0.0401 81596 
0.0401 90210 
0.0401 98832 

30.824250 
30.824350 
30.824433 

0.0402 24740 
0.0402 33390 
0.0402 42047 

30.824517 
30.824600 

4,059,317.086 30.824683 
4,061.166.567 30.824783 

30.824867 
30.824950 
30.825050 
30 82.5133 

0.0402 50711 
0.0402 59383 
0.0402 68062 
0.0402 76748 
0.0402 85441 
0.0402 94141 
0.0403 02848 
0.0403 I 1563 

144.77 
144.88 
145.00 

0.597 15859 
0.597 39189 
.0.597 62515 

388.50 
388.42 
388.33 
388.25 
388.17 
388.07 
388.00 

CORRECTIOS FACTORS 
(Corrections to unity 
in 7th decimal place.) 

Correction for x --)<fh 
Correction for y +fa 
Arc-sine correction +V(Vn)/l5 

_. --. .. 

30.8252 17 
30.825300 
30.82.5383 

. . .~ 

0.0403 20285 
0.0403 29014 
0.0403 37750 

301825650 
30.825750 
30.825833 

0.0403 64002 
0.0403 72767 
0.0403 81539 

i46.68 
146.82 
146.93 

0.600 88536 
0.601 11785 
0.601 35029 

O #  

36 00 
01 
02 
03 
04 

36 05 
06 
07 
08 
09 

36 10 
11 
12 
13 
14 

36 15 
1 6  
17 
18 
19 

36 20 
21 
22 
23 
24 

36 25 
26 
27 
28 
29 

36 30 
31 
32 
33 
34 

36 35 
36 
37 

. 38 
39 

36 40 
4 1  
42 
43 
44 

36 45 
46 
47 
48 
49 

36 50 
51 
52 
53 
54 

36 55 
56 
57 
58 
59 

37 00 

3.985.342.1 16 30.8212001 0.0399 26434 
3;987;191.388 
3,989,040.666 
3,990,889.949 
3,992,739.237 

30.s21300' 0 0399 34838 
30.821 383' 0'0399 43249 
30.823467' 0:0399 51667 
30.8215501 0.0399 60092 

140.42 0.588 49103 
140.531 0.588 72619 

391.93 4;010;000' 5.73530 1892 0.0922 
391.851 4,020,0001 5.75422 18961 0.0922 

3.994.588.530 30.8216331 0.0399 68524 
3:996:437.828 
3,998,287.132 
4,000,136.442 
4,001,985.755 

391.52 4;OSO;OOOl 5.83032 1914 0.0925 
391.431 4,070,0001 5.84946 19181 0.0926 141.12 0.589 90124 

141.23 0.590 13610 4,003,835.075 
4,005,684.400 
4,007,533.729 
4,009,383.064 
4,011,232.405 
4,013,081.750 
4,014,931.100 
4.016.780.456 

30.822083 0.0400 10788 
30.822150 I 0.0400 19262 

30.822500 0.0400 53226 
30.822600 0.0400 61735 

4;018:~29.si7 
4,020,479.183 
4,022,328.555 
4,024,177.932 
4,026,027.31 4 
4,027,876.701 
4,029,726.094 

Corrcction for V 
Dcciiiinl Cor. 
0 a 10 4;037;123.716 

4,038,973.135 
4,040,822.559 
4,042,671.988 
4.044.521.422 41% 6 -1 

58.  5 -1 4;046;370.862 
4,048,220.307 

30.824083 0.0402 07461 
30.8241671 0.0402 16097 

4,050,069.757 
4,051,919.212 
4.053.768.673 
4;055;618.139 
4,057,467.610 

388.83 
388.77 
388.67 
388.58 

4;063;016.054 
4,064,865.546 
4,066,715.043 

145.12 0.597 85835 
145.251 0.598 09150 

4,068,564.546 
4,070,414.054 
4.072.263.567 
4;074;113.085 
4,075,962.608 30.825483 0.0403 46493 

30.825567 0.0403 55244 
145.8.5 0.599 25650 
145.97 0.599 48934 4,077,812.137 

4,079,661.671 
4,081,511.2 10 
4.083.360.755 

387.92 
387.82 
387.75 
387.65 4;085;210.305 30.825917 0.0403 90319 

30.82600d 0.0403 99106 146.571 0.600 65282 387.571 Ft; f F 
387.48 
387.40, 36 00 -8.2110 0.754 X 
387.321 36 30 8.2101 0.753 
387.23: 37 00 8.2092 0.752 

! 

4,087,059.860 
4,088,909.420 
4.090.758.986 

30.8261001 0.0404 07900 
30.826183' 0.0404 16701 
30.8262671 0.0404 25510 
30.826350l 0.0404 34326 

4;092;608.557 
4,094,458.133 
4,096,307.714 

147.05 0.601 58268 
10.601 81502 10.0404 43149 



38 
- - 

Lat 
Meridional Difference 

arcs Per 
(meters) second 

AV Diff. .yI for Diff. 1 
Sin 4 per 1 7  and K v 

second second 
€1 

- - 

K 

147.17' 0.601 81502 387.15 
147.30 0.602 04731 387.07 
147.42 0.602 27955 386.97 
147.53 0.602 51173 386.90 
147.67 0.602 74387 386.80 
147.78 0.602 97595 386.73 
147.90 0.603 20799 386.63 
148.03 0.603 43997 386.55 
148.15 0.603 67190 386.47 
148.27 0.603 90378 386.38 
148.40 0.604 13561 386.30 
148.52 0.604 36739 386.20 
148.63 0.604 59911 386.13 
148.77 0.604 83079 386.03 
148.88 0.605 06241 385.97 

0 1  

37 oa 
01 
02 
03 
04 

37 05 
06 
07 
08 
09 

37 10 
11 
12 
13 
14 

37 15 
16 
17 
18 
19 

37 20 
21 
22 
23 
24 

37 25 
26 
27 
28 
29 

37 30 
31 
32 
33 
34 

37 35 
36 
37 
38 
39 

37 40 
41 
42 
43 
44 

37 45 
46 
47 
48 
49 

37 50 
51 
52 
53 
54 

37 55 
56 
57 
58 
59 

38 00 

4,090,000 5.88786 1927 
4,100,000 5.90713 193: 
4,110,000 5.92645 193( 
4,120,000 5.94581 194C 
4,130,000 5.96521 194C 
4,140,000 5.98467 195C 
4,150,000 6.00417 1954 
4,160.000 6.02371 195< 
4,170,000 6.04330 1964 
4,180,000 6.06294 196: 
4,190,000 6.08263 1974 
4,200,000 6.10237 197s 
4,210.000 6.12215 198: 

4,096,307.71 4 
4.098.157.301 30.826533 

30.826617 
30.826700 

30.8264501 0.0404 43149 
0.0404 51959 
0.0404 60817 
0.0404 69662 

30.827417 
30.827500 
30.827583 
30.827683 

1.0927 
1.0928 
1.0929 
1.0930 
1.0930 
j.0931 
1.0932 
1.0933 
1.0934 
1.0935 
1.0936 
1.0937 
1.0938 

0.0405 40686 
0.0405 49597 
0.0405 58515 
0.0405 67441 

149.00 
149.13 
149.25 

4;100:006.893 
4,101,856.490 
4,103,706.092 

0.605 29399 
0.605 52551 
0.605 75698 

30.826800 0.0404 78514 
30.826883 0.0404 87374 

30.827933 
30.828017 
30.828117 

6i6465 94262 
0.0406 03217 
0.0406 12180 

149.38 
149.50 

0.605 98840 
0.606 21977 

30.828200 
30.828283 
30.828383 
30.828467 
30.828550 
30.828650 
30.828733 
30.828817 
30.828900 
30.829000 
30.829083 
30.829167 
30.829267 
30.829350 
30.829433 
30.829517 
30.829617 

30.829783 
30.829883 
30.829967 
30.830050 
30.8301 33 
30.830233 
30.830317 

30.829700 

0.0406 21150 
0.0406 301 27 
0.0406 391 12 
0.0406 48104 
0.0406 57104 
0.0406 66111 
0.0406 751 26 
0.0406 84148 
0.0406 93178 
0.0407 02215 
0.0407 11 259 
0.0407 2031 1 
0.0407 29370 
0.0407 38437 
0.0407 47512 
0.0407 56594 
0.0407 65683 

0.0407 83884 
0.0407 92996 
0.0408 02116 
0.0408 11243 
0.0408 20378 
0.0408 29520 
0.0408 38670 

0.0407 74780 

149.75 
149.87 
150.00 

_._.. - _ - _  ~ 

0.606 68235 
0.606 91357 
0.607 14473 

150.37 
150.50 
150.62 
150:73 

0.607 83791 384.93 
0.608 06887 384.83 
0.608 29977 384.77 
0.608 53063' 384.67 

30.830400 
30.830.500 
30.830583 

0.0408 47827 
0.0308 56992 
0.0408 66164 

30.830667 
30.830767 
30.830850 
30.830933 
30.831033 
30.831117 
30.831200 

0.0408 75344 
0.0408 84532 
0.0408 93727 
0.0409 02930 
0.0409 12141 
0.0409 21359 
0.0409 30585 

154.02 
154.15 
154.27 

0.614 
0.614 
0.614 

30.831300 
30.831383 
30.831467 

0.0409 39818 
3.0409 49059 
0.0409 58308 

30.831550 
30.831650 

0.0409 67564 
0.0409 76828 
0.0409 86100 

4,105,555.700 
4.107.405.313 
4:109;254.931 
4,111,104.554 
4.1 12,954.183 

30.8273171 0.0405 31782 4,114,803.817 
4. I 16.653.456 
4; 1 18;503.101 
4,120,352.751 
4,122.202.406 
4,124,052.067 
4.125.901.733 

30.827767 '0.0405 76374 
30.827850 n.0405 8 5 ~ 4  

385.87 
385.78 
385.70 

Correction for €1 
Seconds Cor. 
0 60 0 

I O  50 -1 
-1 20 a 40 

30 & 30 -1 

4; 127:751.404 
4,129,601.080 
4,131,450.761 

385.62 
385.531 

4,133,300.448 
4.1 35.150.140 

385.43 
385.37 
385.27 4i136i999.837 

4,138,840.540 
4,140,699.248 

38.5.18 
385.iol 150.121 0.607 37584 

4,142,548.961 
4,144,398.680 
4.146.248.404 

Correction for V 
Decimal Cor. 
0 a 10 0 
l h  9 0 
2 &  s 0 
3 &  7 0 
4 a  6 -1 
5 ck' 5 -1 

4: 148:098. I 33 
4,149,947.867 
4,151,797.607 
1,153,647.352 
4.155.497.102 

150.87/ 
150.98 

0.608 
0.608 

761 43 384.581 
9921 8 
22288 
45353 
68413 

384.56 
384.42 
384.33 
384.23 

1.51.12 
151.25 
151.37 

0.609 
0.609 
0.609 

(1 57:346.858 
4,159,196.619 
4,161,046.385 
4,162,896.1 56 
2,164,745,933 
1,166,595.715 
4, 168,445.502 

151.48) 
151.62 

0.609 
0.610 

91 467 
14516 
37.561 

384.15) 
384.08 

0.610 
0.610 
0.610 

383.98 
383.88 
383.82 

151.73 
151.87 
152.00 

.. . . ~  

60600 
83633 

$1 70,295.29.5 
%, 172,14.5.093 
L173.994.896 

0.61 1 
0.61 1 
0.611 
0.611 
0.611 
0.6li 
0.612 
0.612 
0.612 
0.613 
0.613 
0.613 
0.613 

06662 
29686 
52704 
75717 
98725 
21728 
44726 
67718 
90705 
13687 
36664 
59636 
82603 

152.12 
152.25 
152.37 
152.50 
152.62 

383.73 
383.63 
383.55 
383.47 
383.38 

1;175;844.704 
1,177,694.518 

CORRECTION FACTORS 
(Correct,ions to  unity 
in 7th decimal place.) 

Correction for x -3fb 
Correction for y . +fa 
Arc-sine correction + V(Va)/l5 

t ,  179,544.337 
1,181,394.161 
i. 183.243.991 

152.75 
152.87 
153.00 

383.30 
383.20 
383.12 

i;185;093.826 
i,186,943.666 

153.13 
153.251 382.95 383.031 

4 1  88,793.512 
4 1  90,643.363 
L.192.493.219 

153.38 
153.52 
153.63 

382.87 
382.78 
382.68 

4;194;343.081 
L, 196,192.948 

153.77 0.614 05564 382.60 
153.881 0.614 28520 382.521 

51471 
74417 
97357 

Lat. 

37 00 
37 30 
38 00 

0 1  
f 

8.2092 
8.2082 
8.2073 

F 

0.752 X lo-" 
0.751 
0.749 

I,] 98,042.820 
4,199,892.698 
k,201,742.581 
1,203,592.469 
1,205,442.362 

382.43 
382.33 
382.27 

154.40 0.615 
154.531 0.615 

20293 
43223 

382.17 
382.081 

1,207,292.261 I 0.615 66148 1 



Meridional Difference 

(meters) second 
Per arcs 

- - 

Lat. V AV K Diff. y1 for Diff. 

second H Per Sin @ szKd V and K 

O f  

38 00 
01 
02 
03 
04 

38 05 
06 
07 
08 
09 

38 10 
11 
12 
13 
14 

38 15 
16 
17 
18 
19 

38 20 
21 
22 
23 
24 

38 25 
26 
27 
28 
29 

38 30 
31 
32 
33 
34 

38 35 
36 
37 
38 
39 

38 40 
41 
42 
43 
44 

38 45 
46 
47 
48 
49 

38 50 
51 
52 
53 
54 

38 55 
56 
57 
58 
59 

39 00 

30.831733 
30.831817 
30.831917 

4,207,292.261 
4,209,142.165 
4.210.992.074 

0.0409 86100 
0.0409 95379 
0.0410 04666 

4:212:841:989 
4,214,691.909 

54.65 
54.78 
54.92 

55.17 
55.30 
55.42 

55.05 

4,216,541.834 
4,218,391.765 
4,220,241.701 
4,222,091.642 
4,223,94 1.588 

0.615 66148 381.98 4,200,000 6.10237 1978 0.0937 
0.615 89067 381.92 4,210,000 6.12215 1983 0.0938 
0.616 11982 381.82 4,220,000 6.14198 1988 0.0939 

0.616 57795 381.65 4,240,000 6.18179 1998 0.0941 
0.616 80694 381.57 4,250,000 6.20177 2002 0.0942 
0.617 03588 381.47 4.260.000 6.22179 2008 0.0943 

0.616 34891 '381.73 4,230,000 6.16186 1993 0.0940 

4,225,79 1.540 
4,227,641.497 
4,229.491.460 

30.832183 
30.832267 
30.832350 
30.832433 
30.832533 

4i231i341.428 
4,233,19 1.40 1 

0.0410 32574 
0.0410 41892 
0.0410 51217 
0.0410 60550 
0.0410 69891 

4,235,041.380 
4,236,891.364 
4,238,741.353 
4,240.591.347 

55.55 
55.68 

155.82 

4,242i441.347 
4.244.291.352 

0.617 26476 
0.617 49359 
0.617 72237 

4;246: 141.363 
4,247,991.379 
4,249,84 1.400 
4,251,691.426 

381.38 
381.30 
381.22 
381.12 
381.05 
380.95 
380.85 
380.78 

4,253,541.458 
4,255,391.495 
4,257,241.538 
4,259,091.586 
4,260,941.639 
4,262,791.697 
4,264,641.761 
4,266,491.830 
4,268,34 1.905 
4,270,191.985 

4127O;OOO 6.24187 2013 0.0944 
4,280,000 6.26200 2018 0.0945 
4,290,000 6.28218 2022 0.0946 
4,300,000 6.30240 2028 0.0947 
4,310,000 6.32268 2033 0.0948 
4,320,000 6.34301 2038 0.0949 

4,272,042.070 
4,273,892.161 
4.275.742.257 

30,832617 
30.832717 
30.832800 

4i277i592.358 
4,279,442.464 

0.0410 79240 
0.0410 88597 
0.0410 97961 

4,281,292.576 
4,283,142.693 
4,284,992.816 

155.95 
156.07 
156.20 

4i286i842.944 
4,288,693.077 
4.290.543.216 

0.617 95110 
0.615 17977 
0.618 40840 

4:292:393.360 
4,294,243.510 
4,296,093.665 
4,297,943.825 

30.833417 
30.833517 
30.833600 
30.833683 
30.833767 
30.833867 
30.833950 
30.834050 

4,299,793.990 
4.30 1.644.16 1 

0.0411 63729 
0.0411 73155 
0.0411 82589 
0.0411 92032 
0.0412 01482 
0.0412 10940 
0.0412 20406 
0.0412 29880 

4i303i494.337 
4,305,344.51 8 
4,307,194.705 

157.90 
158.02 
158.15 
158.28 
158.42 
158.55 
158.68 
158.80 
158.95 
159.08 
159.20 
159.33 
159.48 
159.60 
159.73 

4,309,044.897 
4.310.895.095 

0.621 37572 
0.621 60361 
0.621 83145 
0.622 05923 
0.622 28696 
0.622 51464 
0.622 74226 
0.622 96983 
0.623 19735 
0.623 42482 
0.623 65224 
0.623 87960 
0.624 10691 
0.624 33416 
0.624 56136 

4:312: 745.298 
4,314,595.506 
4,316,445.719 

30.834133 
30.834217 
30.834300 

4,318,295.938 
789221°30-7 

0.0412 39361 
0.0412 48850 
0.0412 58347 

30.834400 
30.834483 
30.834583 
30.834667 
30.834750 
30.834850 
30.834933 
30.835017 
30.835100 
30.835200 

. ~ ~ ~ .  

301832000 0.0410 13961 
30.8320831 0.0410 23264 

0.0412 67852 
0.0412 77365 
0.0412 86886 
0.0412 96414 
0.0413 05951 
0.0413 15496 
0.0413 25048 
0.0413 34608 
0.0413 44177 
Oi0413 53753 

159.87 
160.00 
160.15 

0.624 78851 
0.625 01561 
0.625 24266 

30.832883 0.0411 07333 
30.8329831 0.0411 16713 

30.835650 
30.835733 
30.835833 
30.835917 
30.836000 
30.836083 
30.836183 

0.0414 01754 
0.0414 11378 
0.0414 21010 
0.0414 30650 
0.0414 40299 
0.0414 49955 
0.0414 59619 

378.13 
378.05 
377.97 
377.88 
377.80 
377.70 
377.60 
377.53 

CORRECTION FACTORS 
(Corrections to unity 
in 7th decimal place.) 

Correction for x ->zfb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

161.48 
161.60 
161.73 

0.627 51019 
0.627 73665 
0.627 96306 

30.836633 
30.836717 
30.836800 
30.836883 
30.836983 

0.0415 08060 
0.0415 17772 
0.0415 27493 
0.0415 37222 
0.0415 46958 
0.0415 56703 

377.17 
377.08 
377.00 
376.90 
376.82 

156.33 0.618 63697 
156.471 0.618 86548 

Lat; f F 
O 

38 00 8.2073 0.749 X 10-12 
38 30 8.2063 0.747 
39 00 8.2054 0.745 

157.10 0.620 00729 
157.23 0.620 23549 

162.15 
162.27 
162.42 

0.628 64196 
0.628 86816 
0.629 09430 

379.82 
379.73 
379.63 
379.55 
379.47 
379.37 
379.28 
379.20 
379.12 
379.03 
378.93 
378.85 
378.75 
378.67 
378.58 

Correction for V 
Decimal Cor. 
0 & 10 0 
18.. 9 0 
28:  8 0 
3c 7 -1 
4 &  6 -1 
5 &  5 -1 

160.27 0.625 46965 
160.401 0.625 69659 

161.87 0.628 18941 
162.02 I 0.628 41571 

I 0.629 32039 

378.50 
378.42 
378.32 
378.23 

377.43 
377.35 
377.25 



40 U. S. COAST A N D  GEODETIC SURVEY 

Diff. Meridional Difference Diff. 
arcs Per H Per Sin 4 per 

(meters) second second second 
AV ’ I< v1 for 

V”a1ld K Lat. 

30.837067 
30.837167 
30.837250 

0.0415 56703 
0.0415 66456 
0.0415 76217 

162.55 
162.68 
162.82 
162.97 
163.08 

0.629 32039 
0.629 54643 
0.629 77241 
0.629 99834 
0.630 22422 

2033 
2038 
2043 

0.0948 
0.0949 
0.0950 

2048 
2054 
2059 
2064 
2070 
2075 
2080 
2086 
2091 
2096 

0.0951 
0.0952 
0.0953 
0.0954 
0.0955 
0.0956 
0.0957 
0.0958 
0.0959 
0.0960 

30.837517 
30.837600 
30.837700 

0.0416 05549 
0.0416 15342 
0.0416 25144 

163.22 
163.37 
163.50 

0.630 45004 
0.630 67581 
0.630 90152 

30.837783 
30.837883 
30.837967 
30.838050 
30.838150 
30.838233 
30.838317 
30.838417 

0.0416 34954 
0.0416 44772 
0.0416 54598 
0.0416 64432 
0.0416 74274 
0.0416 84125 
0.0416 93984 
0.0417 03851 

30.838867 
30.838950 
30.839033 
30.839133 
30.839217 
30.839317 
30.839400 
30.839483 
30.839583 

30.839750 
30.839850 
30.839933 
30.840017 
30.840117 

30.839667 

0.0417 53310 
0.0417 63226 
0.0417 73151 
0.0417 83084 
0.0417 93026 
0.0418 02976 
0.0418 12934 
0.0418 22900 
0.0418 32874 

0.0418 52848 
0.0418 62847 
0.0418 72855 
0.0418 82871 
0.0418 92896 

0.0418- 42857 

165.55 
165.70 
165.83 

0.634 28085 
0.634 50571 
0.634 73053 

165.97 
166.10 
166.23 
166.38 
166.52 

0.634 95527 
0.635 17996 
0.635 40461 
0.635 62920 
0.635 85374 

166.65 
166.80 
166.93 

0.636 07822 
0.636 30265 
0.636 52703 

67.35 
67.50 
67.63 
67.78 
67.92 

0.637 19983 373.60 
0.637 42399 373.52 
0.637 64810 373.42 
0.637 87215 373.33 
0.638 09615 373.23 

30.840200 
30.840300 
30.840383 
30.840483 

0.0419 02929 
0.0419 12970 
0.0419 23020 
0.0419 33078 

30.840567 
30.840650 
30.840760 

0.0419 43145 
0.0419 53220 
0.0419 63303 

30.840833 
30.840917 
30.841017 

0.0419 73395 
0.0419 83495 
0.0419 93603 

68.33 
68.47 

168.75 
168.90 

68.62 

0.638 76782 372.97 
0.638 99160 372.88 

0.639 43900 372.70 (Corrections to  unity 
4639 66262 372.62 in 7th -decimal place.) 

0.639 21533 372.78 CORRECTION FACTORS 
30.841100 
30.841200 
30.841283 
30.841367 
30.841467 
30.841550 
30.841633 
30.841 733 
30.841817 
30.841917 

0.0420 03720 
0.0420 13845 
0.0420 23979 
0.0420 34121 
0.0420 44272 
0.0420 54431 
0.0420 64599 
0.0420 74775 
0.0420 84960 
0.0420 95153 

169.03 
169.18 
169.38 

0:639 88619 372.52 Correction for x ->hfb 
0.640 10970 372.43 Correction for y +fa 
0.640 33316 372.33 Arc-sine correction +V(Va)/l5 

169.47 
169.60 
169.75 

0.640 55656 372.25 
0.640 77991 372.15 
0.641 00320 372.08 

169.88 
170.03 
170.17 
i 7 n  32 

0.641 22645 371.97 
0.641 44963 371.88 
0.641 67276 371.80 I-$., f F 
n.ti4i 89.584 371.72 

170.47 
170.60 
170.73 

_ _ _ _ -  
0.642 11887 371.60 39 00 8.2054 0.745 X 
0.642 34183 371.53 39 30 8.2044 0.742 
0.642 56475 371.43 40 00 8.2035 0.739 

O I  

39 00 
01 
02 
03 
04 

39 05 
06 
07 
08 
09 

39 10 
11 
12 
13 
14 

39 15 
16 
17 
18 
19 

39 20 
21 
22 
23 
24 

39 25 
26 
27 
28 
29 

39 30 
31 
32 
33 
34 

39 35 
36 
37 
38 
39 

39 40 
41 
42 
43 
44 

39 45 
46 
47 
48 
49 

39 50 
51 
52 
53 
54 

39 55 
56 
57 
58 
59 

40 00 

4,318,295.938 
4,320,146.162 
4.321.996.392 
4;323,846.627 
4,325,696.868 

30.837350 0.0415 85986 
30.8374331 0.0415 95764 

376.47 413401000 6.38382 
376.371 4,350,000/ 6.40430 

4,327,547.114 
4,329,397.365 
4.331.247.621 
4;333;097.883 
4,334,948.150 

163.63 0.631 12719 
163.771 0.631 35280 375.921 41400;0001 6.50752 

4,336,798.423 
4,338,648.701 
4,340,498.984 
4.342.349.273 375.57 
4i3441199.567 
4.346.049.866 

164.45 0.632 48004 
164.68 0.632 70533 

375.48 
375.38 
375.30 
375.22 
375.13 
375.03 
374.93 
374.87 
374.77 
374.67 
374.60 
374.48 
374.42 
374.32 
374.23 
374.13 
374.05 
373.97 
373.87 
373.78 

Correction 
Seconds 
0 & 60 

10 & 50 
20 & 40 
30 & 30 

for H 
Cor. 

0 
-1 
-1 
-1 

4:347;900. i71 
4,349,750.481 
4,351,600.797 
4,353,451.118 
4..355.301.444 165.27 0.633 83097 

165.42 0.634 05593 4;357;151.776 
4,359,002.113 
4,360,852.455 
4,362,702.803 
4,364,553.156 
4,366,403.515 
4,368,253.879 
4,370,104.248 
4,371,954.623 

Correction 
Decimal 
0 & 10 
I &  9 

for V 
Cor. 

0 
b 
0 

- 1  
-1 
-1 

2 &  8 
38.5 7 
41% 6 
5 &  5 

4,373,805.003 
4,375,655.388 
4.377.505.779 
4i379i356.175 
4,381,206.576 

167.081 0.636 75135 
67.221 0.636 97562 373.681 

4,383,056.983 
4,384,907.395 
4,386,757.813 
4.388.608.236 
413901458.665 
4 392.309.099 68.05 0.638 32009 373.15 

68.20 0.638 54398 373.07 4’394:159.538 
4:396,009.983 
4,397,860.433 
4,399,710.888 
4,401,561.349 
4,403,411.815 
4,405,262.287 
4,407,112.764 
4,408,963.246 
4,410,813.734 
4,412,664.227 
4,414,514.725 
4,416,365.229 
4,418,215.738 
4,420,066.253 
4,421,916.773 
4.423.767.299 
41425i617.830 
4,427,468.366 
4,429,318.908 

30.842367 0.0421 46248 
10.0421 56492 I 0.642 78761 I 



I 
hleridional Difference: Diff. Diff. 

Sin + per 
second 

H 
second 

arcs 
(meters) second 

- - 

Lat. AV Ei y1 for 
V and K 

170.88 
171.03 
171.17 
171.32 

0.642 78761 
0.643 01042 
0.643 23317 
0.643 45586 

6.54918 2091 
6.57009 2096 
6.59105 2102 

0.0959 
0.0960 
0.0961 

171.60 
171.75 
171.88 
172.03 

0.643 90110 
0.644 12363 
0.644 34611 
0.644 56853 

6.65428 2119 
6.67547 2125 
6.69672 2130 

0.0964 
0.0966 
0.0967 

172.47 
172.60 
172.75 
172.90 

0.645 23548 
0.645 45769 
0.645 67984 
0.645 90194 

30.843533 
30.843617 
30.843717 

0.0422 SO096 
0.0422 90452 
0.0423 00817 

369.98 
369.88 
369.80 
369.70 
369.62 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 &50 -1 

369.98 
369.88 
369.80 
369.70 
369.62 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 &50 -1 

369.531 369.43 
20 &40 -1 
30 & 3 0  -1 

30.843983 
30.844067 
30.844167 

0.0423 31965 
0.0423 42365 
0.0423 52774 

173.33 
173.48 
173.62 

0.646 i6790 
0.646 78978 
0.647 01160 

30.844250 
30.844350 
30.844433 
30.844517 
30.844617 
30.844700 
30.844800 
30.844883 
30.844967 
30.845067 

0.0423 63191 
0.0423 73617 
0.0423 84052 
0.0423 94495 
0.0424 04947 
0.0424 15408 
0.0424 25878 
0.0424 36357 
0.0424 46844 
0.0424 57340 

173.77 
173.92 
174.05 
174.20 
174.35 
174.50 
174.65 
174.78 
174.93 
175.08 

0.647 23337 
0.647 45509 
0.647 67675 
0.647 89835 
0.648 11990 
0.648 34140 
0.648 56284 
0.648 78422 
0.649 00555 
0.649 22683 

175.23 
175.38 
175.53 

0.649 44805 
0.649 66921 
0.649 89032 

30.845150 
30.845250 
30.845333 

0.0424 67845 
0.0424 78359 
0.0424 88882 

367.78 
367.68 
367.60 
367.52 
367.42 
367.32 
367.23 
367.15 
367.03 
366.97 
366.87 
366.77 

CORRECTIOX FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - >4fb 
Correction for y +fa 
Arc-sine correction f V ( V a ) / l 5  

30.846150 
30.846233 
30.846333 
30.846417 

0.0425 83983 
0.0425 94594 
0.0426 05214 
0.0426 15844 

30.846517 
30.846600 
30.846683 

F0.846867 
40.846967 
30.847050 

;30.8467S3 

0.0426 26482 
0.0426 37129 
0.0426 47785 

0.0426 69124 
0.0426 79807 
0.0426 90499 

0.0426 58450 
177.76 
177.90 
178.05 

0.653 20038 
0.653 42060 
0.653 64078 

3Q.847133 
30.847233 
3q.847317 

0.0427 01200 
0.0427 11909 
0.0427 22628 

178.48 
178.65 
178.80 

0.654 30097 
0.654 52092 
0.654 74081 

178.95 
179.10 
179.23 

0.654 96065 
0.655 18044 
0.655 40017 

366.03 
365.93 

40 30 8.2025 0.736 
41 00 8.2016 0.732 

0 1  

40 00 
01 
02 
03 
04 

40 05 
06 
07 
08 
09 

40 10 
11 
12 
13 
14 

40 15 
16 
17 
18 
19 

40 20 
21 
22 
23 
24 

40 25 
26 
27 
28 
29 

40 30 
31 

. 32 
33 
34 

40 35 
36 
37 
38 
39 

40 40 
41 
42 
43 
44 

40 45 
46 
47 
48 
49 

40 50 
51 
52 
53 
54 

40 55 
56 
57 
58 
59 

41 00 

4,429,318.908 
4 431,169.455 
4I433.020.007 
41434i870.565 
4,436,721.128 

371.08 4;450;000 6.61207 2108 0.0962 
370.881 4,460,0001 6.63315 2 i i3 /  0.0963 30.842817 0.0421 97556 

30.842900 0.0422 07843 
171.451 0.643 67851 

4,438,571.697 
4,440,422.271 
4.442.272.851 
4i444i123.436 
4,445,974.026 
4.447.824.622 

370.62 4;500;000 6.71802 2135 0.0968 
370.531 4,5io,ooo( 6.73937 21421 0.0969 172.17 0.644 79090 

172.32 0.645 01322 30.843350 0.0422 59409 
30.843433 0.0422 69748 41449i675.223 

4,451,525.829 
4,453,376.441 
4,455,227.058 370.07 
4,457,077.681 
4,458,928.309 
4,460,778.943 
4,462,629.582 
4,464,480.226 
4,466,330.876 
4,468,181.531 
4,470,032.192 
4,471,882.858 
4,473,733.529 
4,475,584.206 
4,477,434.888 
4,479,285.576 
4,481,136.269 
4,482,986.967 

30.843800 0.0423 11191 
30.843900 I 0.0423 21574 

173.05 0.646 12398 
173.18 I 0.646 34.597 

369.33 
360.25 
369.17 
369.07 
368.97 
368.88 
368.80 
368.70 
368.60 
368.52 
368.43 
368.33 
368.25 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 0 
3 &  7 -1 
4 &  6 -1 
5 &  5 -1 

4,484,537.671 
4,486,688.380 
4.488.539.095 
1;490;389.815 
4,493,240.540 

30.845417 0.0424 99414 
30.8455171 0.0425 09954 

175.67 0.650 11138 
175.821 0.650 33238 

4,494,091.271 
4,495,942.007 
Q.497.792.749 

368.15 
368.05 
367.97 
367.88 41499i643.496 

4,501,494.249 
4.503.345.007 

30.845967 0.0425 62788 
30.846067 0.0425 73381 

176.55 0.651 43656 
176.70 0.651 6.5723 

4:503:195.771 
4,507,046.540 
4,508,897.3 14 
4,510,748,094 
4,512,598.879 
4,514,449.670 
4,516,300.466' I 
4,518,151.267 
4,520,002.074 
4,521,852.886 
4,523,703.704 
4.525.554.527 

177.45 0.652 75975 
177.60 I 0.652 98009 

178.20 0.653 86090 
178.35 I 0.654 08096 366.68 

366.58 
366.48 
366.40 

?:527;405.355 
4,529,256.189 
4,531,107.028 
4,532,957.873 
4,534,808.723 
$,536,659.579 
4,538,510.440 
4,540,361.306 

366.321 Lat. f F 
366.221 . O  ' 

1 0.0427 87130 



42 
- 

Lat. Sin + 
Meridional Difference Diff. 

Per arcs Per H 
(meters) second second second 

U. S. COAST A N D  GEODETIC SURVEY 

V A V  y1 for 
V and K 

-- 

- - 

K 

- 

1.0973 
1.0974 
1.0975 
1.0976 
1.0978 
1.0979 
1.0980 
1.0981 
1.0982 
1.0984 
1.0985 
1.0986 
1.0987 

79.70 
79.85 
80.00 
80.17 
80.30 

0.656 05903 365.85 4,540,000 6.80380 215s 
0.656 27854 365.75 4,550,000 6.82538 216: 
6.656 49799 365.67 4,560,000 6.84703 2171 
0.656 71739 365.57 4,570,000 6.86874 217: 
0.656 93673 365.48 4,580,000 6.89051 218: 

30.847950 
,30.848050 
30.848133 

0.0427 97912 
0.0428 08703 
0.0428 19503 

80.45 
80.62 
80.77 
80.92 
81.07 

181.22 
181.37 
181.53 
181.68 
181.83 

0.657 15602 365.38 4,590,000 6.91234 2185 
0.657 37525 365.28 4,600,000 6.93422 219: 
0.657 59442 365.20 4,610,000 6.95617 2201 
0.657 81354 365.10 4,620,000 6.97818 220i 
0.658 03260 365.02 4,630,000 7.00025 221: 
0.658 25161 364.92 4,640,000 7.02238 222C 
0.658 47056 364.83 4,650,000 7.04458 222: 
0.658 68946 364.73 4,660,000 7.06683 2235 
0.658 90830 364.65 
0.659 12709 364.55 

_ _  
30.848417 
30.848500 
30.848583 

. . ~ ~ _  

0.0428 51958 
0.0428 62795 
0.0428 73641 

30.848807 
30.8489.50 
30.8.40050 

0.0429 06233 
0.0421) 171 15 
0.0420 28007 

30.849133 
30.849217 
m.84~1317 

0.0429 38908 
0.0429 49818 
0.042~1 60737 

181.98 
182.13 
182.30 
182.45 
182.60 
182.75 

Correction for H 
Seconds Cor. 
0 & 60 0 

l o &  50 -1 
2 0 & 4 0  -1 

0.660 43862 364.00 30 & 30 -1 

0.659 34582 364.45 
0.659 56449 364.37 
0.659 78311 364.27 
0.660 00167 364.17 
0.660 22017 364.08 

_. 

30.849400 
30.849500 
30.849583 

. . ~. 

0.0429 71665 
0.0429 82603 
0.0429 93550 

30.849867 
30.849950 
30.850033 

0.0430 26445 
0.0430 37429 
0.0430 48422 

30.850133 
30.850217 
30.850317 
30.850400 
30.850500 
30.850583 
30.850667 
30.850767 
30.850850 
30.850950 

0.0430 59425 
0.0430 70437 
0.0430 81458 
0.0430 92488 
0.0431 03528 
0.0431 14577 
0.0431 25635 
0.0431 36702 
0.0431 47779 
0.0431 58865 

183.53 
183.68 
183.83 
184.00 
184.15 
184.30 
184.45 
184.62 
184.77 
184.93 

0.661 53004 
0.661 74815 
0.661 96621 
0.662 18421 
0.662 40216 
0.662 62005 363.05 
0.662 83788 362.97 
0.663 05566 362.87 
0.663 27338 362.78 
0.663 49105 362.68 

30.851033 
,30.851133 
30.851217 

0.0431 69961 
0.0431 81066 
0.0431 92181 

30.852400 
30.852500 
30.852583 
30.852667 
30.852767 
30.852850 
30.852950 

0.0433 37527 
0.0433 48774 
0.0433 60030 
0.0433 71296 
0.0433 82571 
0.0433 93856 
0.0434 05151 

30.853033 
30.853117 
30.853217 

0.0434 16455 
0.0434 27769 
0.0434 39092 

0 1  

41 00 
01 
02 
03 
04 

41 05 
06 
07 
08 
09 

41 10 
11 
12 
13 
14 

41 15 
16 
17 
18 
19 

41 20 
21 
22 
23 
24 

41 25 
26 
27 
28 
29 

41 30 
31 
32 
33 
34 

41 35 
36 
37 
38 
39 

41 40 
41 
42 
43 
44 

41 45 
46 
47 
48 
49 

4 1  50 
51 
52 
53 
54 

41. 55 
56 
57 
58 
59 

42 00 

4,540,361.306 
4,542,212.178 
4,544,063.055 
4.545.913.938 
4i547i764.826 30.848233 0.0428 30313 

310.848317 0.0428 41131 4,549,6 15.720 
4,551,466.619 
4,553,317.524 
4.555.168.434 
4j557i019.349 
4.558.870.270 

30.848683 0.0428 84496 
30.848767 0.0428 95360 

4:560;72i. 196 
4,562,572.128 
4,564,423.065 
4,666,274,008 
4.568.124.956 
4i569j975.909 
4,571,826.868 
4,573,677.832 
4,575,528.802 

30.849667 0.0430 04506 
3 0 . 8 4 ~ 6 7  0.0430 15471 

4,577,379.777 
4.579.230.757 182.90 0.660 65702 

183.07 0.660 87636 
363.90 
363.80 
363.72 
363.62 
363.52 
363.43 
363.33 
363.25 
363.15 

4:581;081.743 
4,582,932.735 
4,584,783.732 

183.22 0.66i 09364 
183.381 0.661 31187 

4,586,634.734 
4.588.485.742 Correction for V 

Decimal Cor. 
O & l O  ' 0 
1 &  9 0 
2 &  8 0 
3 &  7 -1 
4 &  6 -1 
5 &  5 -1 

4i590i336.755 
4,592;187.774 
4,594,038.798 
4,595,889.828 
4,597,740.863 
4,599,591.903 
4,601,442.949 
4,603,294.000 
4,605,145.057 
4,606,996.1 19 
4,608,847.187 
4,610,698.260 
4,612,549.339 

185.08 0.663 70866 362.58 
185.25 0.663 92621 362.50 
185.38 t 0.664 14371 362.40 

30.85r317 0.0432 03304 
30.8514001 0.0432 14437 

185.55 0.664 36115 362.32 
185.721 0.664 57854 362.221 

0.664 
0.665 
0.665 
0.665 
0.665 
0.665 
0.666 
0.666 
0.666 
0.666 
0.666 

79587 4,614,400.423 
4,616,251.512 
4.618.102.607 

185.87 
186.02 
186.18 
186.35 

362.12 
362.02 
361.93 
361.85 

' 361.75 

. . - ~ .  

01314 
23035 
44751 
66462 

4,619i953.707 
4,621,804.813 
4.623.655.924 

30.851850 0.0432 70245 
30.851950 0.0432 81435 186.65 186.501 CORRECTJON FACTORS 

(Correations to  unity 
in 7th. 'decimal place.) 

Correction for x - s f b  
Correctidn for y +fa 
Arc-sine,'correction +V(Va)/l5 

88167 
09866 

361.651 
- I  ~ ~ - 7  ~ - 
4,625,507.041 
4,627,358.163 
4,629,209.290 
4,631,060.423 

186.82 
186.97 
187.13 
187.30 

361.55 
361.47 
361.37 
361.28 

. _ _ ~ ~  

31559 
53247 
74929 

4,632,911.562 
4.634.762.706 

187.45) 96606 361.181 
187.601 0.667 18277 361.081 

4:636:613.856 
4,638,465.011 
4,640,316.171 

187.77 
187.92 
188.08 

0.667 
0.667 
0.667 
0.668 04904 
0.668 26547 
0.668 48184 
0.668 69815 
0.668' 91441 

39942 
61602 
83256 

361.00 
360.90 
360.80 

Lat; 
0 

41 00 
41 3d 
42 00 

f 

8.2016 
8.2006 
8.1996 

F 

0.732 X 
0.728 
0.724 

4,642,167.337 
4,644,018.508 
4,645,869.685 
4,647,720.867 
4,649,572.054 
4,651,423.247 

360.72 
360.62 
360.52 
360.43 
360.33 

188.25 
188.40 
188.57 10-12 

I 0.669 13061 I I 0.0434 50425 



C O M P U T A T I O W  O F  GEODETIC P O S I T I O N S  43 

i Diff. v, for ' Meridional Difference' Diff. ~ ' 

Sin + per I--and 1 v 
Per 

second second 
arcs 

(meters) second 

, 

189.031 0.669 13061 360.23 45650,000 
189.20 0 669 34675 360.15 4,660,000 
189.371 0:669 56284 360.05 4.670.000 

7.04458 2225 0.0986 
7.06683 2232 0.0987 
7.08915 2238 0.0989 

30.853300 
30.853400 
30.853500 

0.0434 50425 
0.0434 61767 
0.0434 73119 

189.86 
190.00 
190.17 
190.33 

0.670 21076 359.77 
0.670 42662 359.67 
0.670 64242 369.58 
0.670 85817 359.48 

30.853767 
30.853850 
30.853933 
30.854033 

0.0435 07234 
0.0435 18625 
0.0435 30025 
0.0435 41435 

190.82 
190.98 
191.15 
191.30 
191.47 
191.63 

0.671 50507 
0.671 72059 
0.671 93605 
0.672 15146 
0.672 36681 
0.672 58210 

30.854667 
30.854767 
30.854850 
30.854950 
30.855033 
30.855117 
30.865217 

0.0436 21578 
0.0436 33066 
0.0436 44664 
0.0436 56071 
0.0436 67588 
0.0436 79115 
0.0436 90652 

358.82 
358.73 

191.78 0.672 79534 358.62 
191.95 0.673 01251 358.53 
192.12 0.673 22763 358.45 
192.28 0.673 44270 358.35 
192.45 0.673 65771 358.25 
192.60 0.673 87266 358.15 
192.77 0.674 08755 358.07 
192.93 0.674 30239 357,.97 

Correction for H 
Seconds Cor. 
0 h 60 0 

10 & 50 - 1  
20 & 4 0  -1 
30 R. 30 -1 

30.855317 
30.855400 
30.855483 

0.0437 02199 
0.0437 13755 
0.0437 25321 

193.10 
193.25 
193.43 

0.674 51717 
0.674 73189 
0.674 94655 

357.87 
357.77 
357.68 

Correction for V 
Decimal Cor. 30.855767 

30.855867 
30.855950 

0.0437 60078 
0.0437 71684 
0.0437 83300 

357.58 
357.50 

193.92 0.675 59021 357.38 
194.08 0.675 SO464 357.30 
194.27 0.6i6 01902 357.22 
194.42 0.676 23335 357.10 
194.58 0.676 44761 357.02 

0 & 10 0 
I &  9 0 
2 &  8 - 1  
31% 7 -1 
41% 6 -1 
5 &  5 -1 

30.856033 
30.8561 17 
30.856217 
30.86631 7 
30.856400 
30.856500 
30.856583 
30.856667 
30.856767 
30.856867 

0.0437 94926 
0.0438 06561 
0.0438 18206 
0.0438 29862 
0.0438 41527 
0.0438 53202 
0.0438 64887 
0.0438 76582 
0.0438 88287 
0.0439 00002 

194.75 
194.92 
195.08 

0.676 66182 356.92 
0.676 87597 356.82 
0.677 09006 356.73 

30.857400 
30.857.500 
30.857583 

0.0439 70502 
0.0439 S2287 
0.0439 94083 

196.42 0.678 800?5 355.95 
196.601 0.679 01432 355.87 
196.75, 0.G79 22784 355.77 

(Corrections to unity 
in 7th decimal place.) 

Correction for x - %fb 

30.857767 
30.857850 
30.857950 
30.858050 
30.858133; 
30.858217 
30.858317 
30.858400 
30.858500 
30.858600 

0.0440 17703 
0.0440 29529 
0.0440 41365 
0.0440 53210 
0.0440 65066 
0.0440 76932 
0.0440 88808 
0.0441 00694 
0.0441 12591 
0.0441 24498 

Lat. 

__ 
0 ,  

42 00 
01 
02 
03 
04 

42 05 
06 
07 
08 
09 

42 10 
11 
12 
13 
14 

42 15 
16 
17 
18 
19 

42 20 
21 
22 
23 
24 

42 25 
26 
27 
28 
29 

42 30 
31 
32 
33 
34 

42 35 
36 
37 
38 
39 

42 40 
41 
42 
43 
44 

'12 45 
46 
47 
48 
49 

42 50 
51 
52 
53 
54 

42 55 
56 
57 
58 
59 

43 00 

, _ _ _ _ -  1 1 1- 

4,653,423.247 
4,653,274.445 
4.655.125.649 
4i656i976.859 
4,658,828.074 
4.660.679.294 

30.853583 0.0434 84481 
30.8536671 0.0434 95853 

189.53 0.669 77887 359.95 4;680;000 7.11153 2245 0.0990 
189.681 0.669 99484 359.871 4,690,0001 7.13398 22511 0.0992 

. ~ . -  

4;662;530.520 
4,664,381.751 
4,666,232.987 
4,668,084.229 30.854133 0.0435 52855 

30.854217 0.0436 64284 
190.481 0.671 07386 359.381 4;740;0001 7.24717 22831 0.0998 

4,669,935.477 
4.671.786.730 
4:673:637.988 
4,675,489.252 
4,677,340.522 
4,679,191.797 
4,681,043.077 
4,682,894.363 
4,684,745.654 
4,686,596.951 
4,685,448.253 
4.690.299.560 
4;692:150.873 

4,695,853.516 
4,694,002.192 

4,697,704.845 
4.699.556.180 

30.855583 0.0437 36S97 
30.855667 0.0437 48483 

4i701 i407.520 
4,703,258.866 
4,705,110.218 

193.60 0.675 16116 
193.771 0.675 37571 

4,706,961.575 
4,708,812.937 
4.71 0.664.304 
4i712i515.677 
4,714,367.056 
4,716,218.440 
4,718,069.830 
4,719,921.225 
4,721,772.625 
4,723,624.031 
4,725,475.443 
4,727,326.860 
4,729,178.282 
4,731,029.710 
4,732,881.143 

195.25 0.677 30410 356.63 
195.421 0.677 51808 356.531 
195.58' 0.677 73200 356.43 
195.751 0.677 94586 356.351 
195.92 0.678 15967 356.25 
196.08 0.678 37342 356.15 
196.251 0.678 58711 '356.071 C O R R p T I O i \ :  FACTORS 

30.856950 0.0439 11727 
30,8570331. 0.0439 23462 
30.8571331 0.0439 35207 
30.857217 0.0439 46962 
30.8573171 0.0439 58727 

4,734,732.582 
4,736,584.026 
4.738.435.476 
4;740;286.931 
4,742,138.392 
4,743,989.858 
4,745,841.329 
4.747.692.806 

i97.42' 0.680 08135 355.38 
197.601 0.680 29458 355.28 
197.77 0.680 50775 355.20 
197.931 0.680 72067 355.10 

4: 749; 544.289 
4,751,395777 

198.10 0.680 93393 355.001 Pt., 
19828 1 0.881 14693 354.90 

f F 4,753,247.270 
4,755,098.769 
4.756.950.273 

~- ~~ 

198.451 0.681 35987 354.82) 42 00 8. 996 0.724 X 
198.60 0.681 57276 354.721 42 30 8. 987 0.719 
198.781 0.681 78559 354.621 43 00 8. 977 0.714 

4;758;801.783 
4,760,653.299 
4,762,504.820 I 0.681 99836 1 



44 
- - 

Lat. 

- 
O !  

43 00 
01 
02 
03 
04 

43 05 
06 
07 
08 
09 

43 10 
11 
12 
13 
14 

43 15 
16 
17 
18 
19 

43 20 
21 
22 
23 
24 

43 25 
26 
27 
28 
29 

43 30 
31 
32 
33 
34 

43 35 
36 
37 
38 
39 

43 40 
41 
42 
43 
44 

43 45 
46 
47 
48 
49 

43 50 
51 
52 
53 
54 

43 55 
56 
57 
58 
59 

44 00 

Meridional Difference 
arcs Per 

(meters) second 

U. S. COAST A N D  GEODETIC SURVEY 

Diff* y ,  for AV I< 
Diff. 

H Per Sin 4 per v alld K V 
second second 

30.858767 
30.858867 

4.762.504.820 0.0441 48341 
0.0441 60278 

198.95 
199.12 
199.30 
199.47 
199.63 
199.80 
199.98 
200.15 
200.32 
200.50 
200.67 
200.83 
201.00 
201.18 
201.35 

0.681 99836 
0.682 21107 
0.682 42373 
0.682 63633 
0.682 84887 
0.683 06135 
0.683 27377 
0.683 48614 
0.683 69845 
0.683 91070 
0.684 12289 
0.684 33503 
0.684 54711 
0.684 75913 
0.684 97109 

2297 
2304 
2310 
2317 
2324 
2330 
2338 

0.1001 
0.1003 
0.1004 
0.1006 
0.1007 
0.1008 
0.1010 

30.859233 
30.859317 
30.859400 

0.0442 08129 
0.0442 20117 
0.0442 32116 

354.03 
353.95 
353.85 
353.75 
353.65 
353.57 
353.47 
353.37 
353.27 
353.17 

4,810,000 
4,820,000 
4,830,000 
4,840,000 
4,850,000 
4,860,000 
4,870,000. 
4,880,000 

30.859683 
30.859767 
30.859867 

0.0442 68174 
0.0442 80214 
0.0442 92264 

2366 
2373 
2380 

0.1016 
0.1017 
0.1019 

201.53 
201.70 
201.87 

0.685 18299 
0.685 39484 
0.685 60662 

30.860600 
30.86q683 
30.860783 
30.860867 

0.0443 89038 
0.0444 01181 
0.0444 13335 
0.0444 25500 

202.38 
202.57 
202.75 
202.92 

0.686 24164 
0.686 45319 
0.686 66469 
0.686 87613 

30.861517 
30.861600 
30.861683 
30.861783 
30.861883 
30.861967 
30.862050 
30.81321 50 

0.0445 10944 
0.0445 23192 
0.0445 35451 
0.0445 47720 
0.0445 60000 
0.0445 72290 
0.0445 84591 
0.0445 96903 

204.32 
204.48 
204.67 
204.83 

0.688 56555 
0.688 77646 
0.688 98732 
0.689 19812 

205.02 
205.20 
205.38 
205.55 
205.72 
205.90 
206.08 
206.25 
206.43 
206.62 
206.78 
206.97 
207.15 

207.50 
207.33 

0.689 40886 
0.689 61954 
0.689 83017 
0.690 04073 
0.690 25124 
0.690 46169 
0.690 67208 
0.690 88241 
0.691 09268 
0.691 30290 
0.691 51306 
0.691 72315 
0.691 93319 

0.692 35310 
0.692 514317 

30.862417 
30.862517 
30.862617 
30.862700 
30.862783 
30.862883 
30.862967 
30.863067 
30.863150 
30.863250 
30.863333 
30.863433 
30.863517 
30.863600 
30.863700 
30.863800 
30.863883 
30.863967 
30.864067 
30.864167 

0.0446 33902 
0.0446 46256 
0.0446 58621 
0.0446 70996 
0.0446 83382 
0.0446 957f9 
0.0447 08186 
0.0447 20604 
0.0447 33033 
0.0447 45473 
0.0447 57923 
0.0447 70384 
0.0447 82856 
0.0447 95339 
0.0448 07832 
0.0448 20336 
0.0448 32851 
0.0448 45377 
0.0448 57914 
0.0448 70461 
0.0448 83019 

207.68 
207.87 
208.05 

0.692 56296 
0.692 77276 
0.692 98251 

208.58 
208.77 
208.95 

0.693 61140 349.18 Lat,. f F 
0.693 82091 349.08 O ' 
0.694 03036 349.00 43 00 8.1977 0.714X 10-l2 

348.88 43 30 8.1967 0.709 209.12 
209.30 

0.694 23976 
0.694 44909 
0.694 65837 

7.29290 
7.31587 
7.33891 
7.36201 
7.38518 
7.40842 
7.43172 
7.45510 
7.47854 
7.50206 
7.52564 
7.54930 
7.57303 

4:764:356.346 

4,768.059.41 5 
4,766,207.m 

30.859050 0.0441 84183 
30.85O1331 0.0441 96151 

354.23 4,790,000 
354.131 4:8OO:OOO1 4;769;910.958 

4,771,762.506 
4,773,614.060 
4,775,465.619 2344 0.1011 

2352 0.1013 
2358, 0.1014 

4i777i317.183 
4,779,168.753 

30.859500 0.0442 44125 
30.8596001 0.0442 56144 

4,781,020.329 
4,782,871.910 
4.784.723.496 
4i786i575.088 
4,788,426.685 

30.859950 0.0443 04324 
30.86Oo~h 0.0443 16395 

4,790,278.288 
4,792,129.896 
4,793,981.510 
4.795.833.130 

30.860133 0.0443 28470 
30.860233 0.0443 40568 
30.860333 0.0443 52070 

Correction for H 
Seconds Car. 
0 & 60 0 

l o &  50 -1 
2 0 & 4 0  -1 
30 & 30 --I 

353.08 
352.97 
352.88 
352.78 
352.70 

30.860417 0.0443 64782 
30.8605001 0.0443 76905 

202.05 0.685 81835 
202.221 0.686 03002 4i797i684.755 

4,799,536.385 
4,801,388.021 
4,803,239.662 
4.805.093.309 

352.58 
352.50 
352.40 
352.30 
352.20 
352.12 
352.02 
351.90 
351.82 
351.73 
351.62 

4:806;942.961 
4.808.794.619 

30.860967 0.0444 37675 
30.861050 0.0444 49860 

203.081 0.687 08751 

4:810:646.282 
4,812,497.950 
4,814,349.624 
4,816,201.304 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  n 0 
2 &  8 -1 
3 &  7 - - I  
'4 .& 6 -1 
5 &  5 -1 

203.97 0.688 I4354 
204.13 0.688 35458 4,818,052.989 

4 819.904.680 351.52 
351.43 
351.33 
351.23 

4:821:756.376 
4,823,608.077 
4,825,459.784 
4,827,311.497 
4.829.163.21 5 

351.13 
351.05 
350.93 
350.85 
350.75 
350.65 
350.55 
350.45 
350.37 
350.27 
350.15 
350.07 
349.97 
349.88 
349.77 
349.67 
349.58 
349.48 
349.38 
349.28 

4:831:014.938 
4,832,866.667 
4,834,718.401 

30.862233 0.0446 09226 
30.8623331 0.0446 21559 

4,836,570.141 
4,838,421.886 
4,840,273.637 
4,842,125.394 
4,843,977.156 
4,845,828.923 
4,847,680.696 
4,849,532.474 
4,851,384.258 
4,853,236.047 
4,855,087.842 
4,856,939.642 
4,858,791.448 
4,860,643.259 
4,862,495.075 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - %fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

208.22 0.693 19220 
208.401 0.693 40183 

4,864,346.897 
4,866,198.725 
4.868.050.558 
41869i902.396 
4,871,754,240 
4,873,606.090 

348.80 44 00 8.1957 0.704 I 



Meridional Difference Diff. 
arcs Per H Per 

(meters) second second 

- - 

Lat. y, for Sin C#I per V AV I< 
second 

209.48 
209.67 
209.85 

0.694 65837 
0.694 86759 
0.695 07675 

7.54930 2373 
7.57303 2380 
7.59683 2387 

0.1017 
0.1019 
0.1020 

30.864350 
50.864433 
30.864517 

0.0448 95588 
0.0449 08168 
0.0449 20759 

211.13 
211.30 
211.48 

0.696 53921 
0.696 74790 
0.696 9.5653 

30.865167 
30.865250 
30.865350 
30.865433 
30.865533 
30.865617 
30.865717 
30.865800 
30.865900 
30.865983 
30.866083 
30.866167 
30.866250 
30.866350 
30.866450 

0.0450 09201 
0.0450 21879 
0.0450 34568 
0.0450 47269 
0.0450 59980 
0.0450 72702 
0.0450 85435 
0.0450 98179 
0.0451 10935 
0.0451 23701 
0.0451 36479 
0.0451 49268 
0.0451 62067 
0.0451 74878 
0.0451 87700 

7.78986 2447 
7.81433 2454 
7.83887 2462 

0.1033 
0.1035 
0.1036 

212.60 
212.77 
212.97 

0.698 20707 
0.698 41529 
0.698 62344 

213.15 
213.32 
213.52 
213.70 
213.88 

0.698 83154 
0.699 03958 
0.699 24756 
0.699 45548 
0.699 66334 

30.866533 
30.866633 
30.866717 

0.0452 00533 
0.0452 13377 
0.0452 26233 

214.07 
214.27 
214.45 

0.699 87114 
0.700 07889 
0.700 28657 

215.00 
215.18 
215.37 

0.700 90926 
0.701 11671 
0.701 32410 

215.57 
215.75 

0.701 53143 
0.701 73869 

- 
216.13 
216.32 
216.50 

0.702 15305 
0.702 36014 
0.702 56717 

216.68 
216.88 
21707 

0.702 77415 
0.702 98106 
0.703 18791 

30.867917 
30.868000 
30.868083 
30.868183 
30.868283 
30.868367 
30.868450 

0.0453 94372 
0.0454 07385 
0.0454 20409 
0.0454 33445 
0.0454 46492 
0.0454 59550 
0.0454 72619 

-~ ... 
217.27 
217.45 
217.63 

I 0.703 39470 344.57 
0.703 60144 344.45 
0.703 SO811 

30.868550 
30.868633 
30.868733 

0.0454 85700 
0.0454 98792 
0.0455 11896 

30.868817 
30.868917 
30.869000' 
30.869100 
30.869183 
30.869283 
30.869367 
30.869467 
30.869550 
30.869650 

0.0455 25011 
0.0455 38138 
0.0455 91276 
0.0455 64425 
0.0455 77586 
0.0455 00759 
0.0456 03943 
0.0456 17139 
0.0456 30346 
0.0456 43565 
0.0456 56795 

218.78 
218.97 
218.1.5 

0.705 04690 
0.705 25316 
0.705 45936 

219.73 
219.93 
220.12 
220.32 
220.50 

0.706 07759 
0.706 28355 
0.706 48944 
0.706 69528 
0.706 90106 
0.707 10678 

343.27 
343.15 
343.07 
342.97 
342.87 

pt; f F 
44 00 8.1957 0.704X 10-12 
44 30 8.1948 0.698 
45 00 8.1938 0.692 

0 1  

44 00 
01 
02 
03 
04 

14 05 
06 
07 
08 
09 

14 10 
11 
12 
13 
14  

44 15 
16 
17 
18 
19 

44 20 
21 
22 
23 
24 

44 25 
26 
27 
28 
29 

44 30 
31 
32 
33 
34 

44 35 
36 
37 
38 
39 

44 40 
41 
42 
43 
44 

44 45 
46 
47 
48 
49 

44 50 
51 
52 
53 
54 

44 55 
56 
57 
58 
59 

45 00 

4,873,606.090 

4,877,309.806 
4,879,161.672 
4,881,013.543 
4,882,865.420 
4.884.717.302 

4,875,457.945 
30.8642501 0.0448 8301 9 

210.02 0.695 28585 
210.221 0.695 49489 

348.40 4;900;000 7.62070 2395 0.1022 
348.301 4,910,0001 7.64465 24011 0.1024 30.864617 0.0449 33360 

30.864700 0.0449 45973 

4;886:569.190 
4,888,421 .OS4 
4,890,272.983 347.821 4;960;0001 7.76547 24391 0.1032 
4,892,124.887 
4,893,976.797 
4.895.828.712 211.68 0.697 16510 

211.85 0.697 37361 
212.031 0.697 58207 

4:897:680.633 
4,899,532.559 
4,901,384.491 
4,903,236.42s 
4,905,088.371 
4,906,940.31 9 
4,908,792.273 
4,910,644.232 
4,912,496.197 
4,914,348.167 
4,9 16,200.142 
4,918,052.123 

212.22 0.697 79046 
212.40 0.697 99879 

Correction for 13 
Seconds Cor. 
0 & 60 0 

l o &  50 -1 
20 & 40 -1 
30 & 30 -1 

346.92 
346.83) 
346.73 
346.63 
346.53 
346.43 
336.33 
346.25 
346.13 
346.03 
345.95 
345.83 
345.75 
345.65 
345.55 
345.43 
345.35 

4,919,904.110 
4,921,756.102 
4.923.608.100 

Correction for V 
Dccirnal Cor. 
0 & 10 0 
1 &  9 0 
2 5 :  8 -1 
3 &  7 --I 
41% 6 -1 
5 &  5 -1 

4;925;460.103 
4,927,312.112 

30.8G6817 0.0452 39100 
30.866900/ 0.0452 51977 

214.62 0.700 49419 
214.821 0.700 70176 

4,929,164.126 
4,931,016.146 
4,932,868.171 
4.934.720.201 
4i9361572.237 
4.938.424.279 

30.867367 0.0453 16533 
303674.50 0.04.53 29478 345.25 

345.15 
345.05 
344.97 
344.85 

4i940i276.326 
4,042,128,378 
4.943.980.436 
4i945j832.499 
4.947.684.568 344.751 

344.65 4:949:536.643 
4,951,388.723 
4,953,240.808 
4,955,092.899 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - f6fb 
Correction for y +fa 
Arc-sinc correction +V(Va) / l5  

344.35 
344.27 
344.15 
344.07 
343.97 
343.85 
343.77 

4,956,944.996 
4.958.797.098 

217.82 0.704 01472 
218.02 0.704 22128 

4:960:649.205 
4,962,501.318 
4,964,353.436 
4,966,205.560 
4.968.057.689 343.67 

343.55 
343.47 
343.37 

4:969;909.824 
4,971,761.964 
4,973,614.110 

219135 0.705 66549 
219.551 0.705 87157 

4,975,466.261 
4.977.318.418 
4;979:370.580 
4,981,022.748 
4,982,874.921 
4,984,727.100 



46 U. S. COAST A N D  GEODETIC SURVEY 

Meridional Difference 
arcs Per 

(meters) second 
AV K .  Diff. y, for Diff. 

H per Sin 4 . per V a n d  K 
second second 

Lat. 

- 
O f  

45 00 
01 
02 
03 
04 

45 05 
06 
07 
08 
09 

45 10 
11 
12 

. 13 
14 

45 15 
16 
17 
18 
19 

45 20 
21 
22 
23 
24 

45 25 
26 
27 
28 
29 

45 30 
31 
32 
33 
34 

45 35 
36 
37 
38 
39 

45 40 
41 
42 
43 
44 

45 45 
46 
47 
48 
49 

45 50 
51 
52 
53 
54 

45 55 
56 
57 
58 
59 

46 00 

30.869833 
30.869917 
30.870017 
30.870100 

0.0456 70036 
0.0456 83290 
0.0456 96554 
0.0457 09831 

220.90 
221.07 
221.28 
221.47 

0.707 31244 342.67 
0.707 51804 342.57 
0.707 72358 342.47 
0.707 92906 342.37 

~ _ _  
30.870387 
30.870467 
30.870567 

_ ~ ~ ~ .  

0.0457 49730 
0.0457 63053 
0.0457 76388 

222.05 
222.25 
222.43 

0:70S 54514 
0.708 75038 
0.708 95556 

7198775 2509 
8.01284 2517 
8.03801 2525 

0.1046 
0.1048 
0.1050 

222.63 
222.83 
223.02 
223.22 
223.42 
223.62 
223.80 
224.00 
234.20 
224.40 
224.60 
224.80 
224.98 
225.18 
225.38 

0.709 16068 
0.709 36574 
0.709 57074 
0.709 77568 
0.709 98056 
0.710 18538, 
0.710 39014 
0.710 59483 
0.710 79947 
0.711 00405 
0.711 20857 
0.711 41303 
0.711 61743 
0.711 82177 
0.712 02605 

341.77 
341.67 
341.57 
341.47 
341.37 

5,080,000 8.06326 2533 0.1051 
5,090,000 8.08859 2542 0.1053 
5,100,000 8.11401 2549 0.1055 30.870833 

30.870933 
30.871017 

0.0458 16462 
0.0458 29843 
0.0458 43236 

30.871100 
30.871200 
30.871~00 

0.0458 56641 
0.0458 70058 
0.0458 83486 

30.871567 
30.871667 
30.871750 
30.871833 
30.871933 

0.0459 23842 
0.0459 37318 
0.0459 50806 
0.0459 64305 
0.0459 77816 

225.58 
225.78 
225.98 

0.712 23026 
0.712 43442 
0.712 63852 

30.872483 
30.872567 
30.872667 

0.0460 59132 
0.0460 72726 
0.0460 86333 

226.57 
226.78 
226.97 

0.713 25045 
0.713 45431 
0.713 65810 

227.57 
227.78 
227.97 
228.17 
228.38 

0.714 26913 
0.714 47268 
0.714 67617 
0.714 87961 
0.715 08298 

30.873400 
30.873483 
30.873567 
30.873667 
30.873767 
30.873850 
30.873950 
30.874033 
30.874133 
30.874217 
30.874317 
30.874400 
30.574483 
30.874583 
30.874683 
30.874767 
30.874867 
30.874950 
30.875050 
30.875133 

0.0461 95616 
0.0462 09331 
0.0462 23058 
0.0462 36796 
0.0462 50547 
0.0462 64310 
0.0462 78085 
0.0462 91872 
0.0463 05671 
0.0463 19483 
0.0463 33307 
0.0463 47143 
0.0463 60991 
0.0463 74852 
0.0463 88725 
0.0464 02610 
0.0464 16507 
0.0464 30417 
0.0464 44339 
0.0464 58273 
0.0464 72219 

228.97 
229.18 
229.38 

0.7i5 69273 
0.715 89586 
0.716 09893 

229.58 
229.78 
229.98 

0.716 30194 
0.716 50489 
0.716 70778 

230.60 
230.80 
231.02 
231.22 
231.42 

0.717 31608 
0.717 51873 
0.717 72131 
0.717 92383 
0.718 12630 

231.62 
231.83 
232.03 

0.718 32870 
0.718 53104 
0.718 73332 

337.23 
337.13 
337.03 

Lat; f F 
O 

45 00 8.1938 0.692X 10-l2 
232.23 
232.43 

0.718 93554 
0.719 13770 

336.93 
336.83 

45 30 8.1928 0.686 
46 00 8.1919 0.680 

220.681 0.707 10678 342.771 4.980.0001 7.81433 24541 0.1035 4.984.727.100 30.8697331 0.0456 56795 
4:986:579.284 
4,988,431.474 
4,990,283.669 
4,992,135.870 
4.993.988.076 30.870200 0.0457 23119 

~ 0 . 8 7 0 2 8 ~  0.0457 ~ 4 1 9  
221.67 0.708 13448 
221.85 0.708 33984 

342.27 5,030,000 7.93781 2493 0.1043 
342.17 5.040.000 1 7 ~ ~ 2 7 4  2.501 0.1044 41995i840.288 

4,997,692.505 
4,999,544.727 
5,001,396.955 

30.870650 0.0457 89734 
30.870750 0.0458 03092 

5,003,249.189 
.--,.onFi.ioi .428 
- I -  - I - - -  

5,006,953.673 
5,008.805.923 
5,010,658.179 
5,012,510.440 
5.014.362.706 Correction for H 341.27 

341.15 
341.07 
340.97 
340.87 
340.77 
340.67 
340.57 
340.47 
340.35 
340.27 
340.17 
340.07 
339.95 
339.87 
339.77 
339.65 
339.57 
339.45 
339.37 
339.25 
339.15 
339.07 
338.95 
338.85 
338.75 
338.65 
338.55 
338.45 
338.35 
338.25 
338.15 
338.05 
337.93 
337.85 
337.75 

Seconds Cor. 
0 6 60 0 

1 0 6 5 0  - 1  
5;016:214.978 
5,018,067.256 
5,019,919.539 

30.871383 0.0458 98926 
30.8714671 0.0459 10378 20 & 40 - 1  

3 0 & 3 0  -1 5,021,771.827 
5,023,624.121 
5,025,476.421 
5,027,328.726 
5,029,181.036 
5,031,033.352 
5,032,885.673 
5.034.738.000 

30.8720171 0.0459 91339 
30.87211 7 0.0460 04874 
30.872217 0.0460 18427 

Correction for V 
Decimal Cor. 
0 & 10 0 

2 &  8 - 1  
3 &  7 -1 
4 &  6 .  -1 
5 &  5 -1 

1 6  9 n 
5i0361590.333 
5,038,442.671 

30.872300 0.0460 31980 
30.8723831 0.0460 45550 

226.17 0.712 84256 
226.371 0.713 04653 

5,040,295.01 4 
5,042,147.363 
5,043.999.717 
5;045;852.077 
5,047,704.442 

30.872750 0.0460 99951 
30.8728501 0.0461 13581 

227.17 0.713 861g4 
227.381 0.714 06551 

5,049,556.813 
5,051,409.189 
5,053,261.571 
5,055,113.959 
5,056,966.352 

30.872933 0.0461 27224 
,30373033 0.0461 40878 
30.873133 0.0461 54545 
30.873217 0.0461 68223 
30.873300 0.0461 81913 

5,058,818.750 
.5.060.671.154 

228.58 0.715 28629 
228.78 0.715 48954 

5:062:523.563 
5,064,375.977 
5,066,228.397 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x -?Mfb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

5,068,080.823 
5,069,933.254 
5.071.785.691 
5:073:638.133 
5,075,490.581 

230.20 0.7i6 9io6i 
230.401 0.717 11337 

5,077,343.034 
5,079,195.493 
5,081,047.957 
5,082,900.426 
5,084,752.901 

337.63 
337.53 
337.45 
337.33 

5,086,605.382 
5,088,457.868 
5,090,310.360 
5;092;162.857 
5,094,015.360 
5,095,867.868 



COMPUTATION O F  GEODETIC POSITIONS 47 

Rleridional Difference 
arcs Per 

(meters) second 

- - 

Lat. 

- 
0 1  

46 00 
01 
02 
03 
04 

46 05 
06 
07 
08 
09 

46 10 
11 
12 
13 
14 

46 15 
16 
17 
18 
19 

46 20 
21 
22 
23 
24 

46 25 
26 
27 
28 
29 

46 30 
31 
32 
33 
34 

46 35 
36 
37 
38 
39 

46 40 
41 
42 
43 
44 

46 45 
46 
47 
48 
49 

46 50 
51 
52 
53 
54 

46 55 
56 
57 
58 
59 

47 00 

V AV K Diff. p, for Diff. 
H Per Sin + per v and K 

second second 

30.875217 
30.875317 
30.875417 

5,095,867.868 
5,097,720.381 
5.099.572.900 

0.0464 72219 
0.0464 86178 
0.0465 00149 

232.65 
232.85 
233.05 

0.719 33980 
0.719 54184 
0.719 74381 

336.73 
336.62 
336.53 
336.42 
336.33 

5ilOli425.425 
5,103,277.955 
5.105.130.490 

5,090,000 8.08859 2542 0.1053 
5,100,000 8.11401 2549 0.1055 
5,110,000 8.13950 2558 0.1057 
5,120,000 8.16508 2566 0.1059 
5,130,000 8.19074 2275 0.1060 

233.27 0.719 94573 
233.481 0.720 14758 

30.875500 
30.875583 
30.875683 

0.0465 14132 
0.0465 28128 
0.0465 42137 8.21649 2583 

8.24232 2592 
8.26824 2600 

0.1062 
0.1064 
0.1066 

30.876133 
30.876233 
30.876333 
30.876417 
30.876500 
30.876600 
30.876683 
30.876783 
30.876867 
30.876967 

0.0466 12365 
0.0466 26448 
0.0466 40543 
0.0466 54651 
0.0466 68771 
0.0466 82904 
0.0466 97050 
0.0467 11208 
0.0467 25379 
0.0467 39562 

335.72 
335.62 
335.50 
335.42 
335.30 

5,190,000 8.34650 2626 0.1071 
5,200,000 8.37276 2636 0.1073 
5,210,000 8.39912 2643 0.1075 

235.77 
235.97 
236.18 
236.38 
236.60 
236.80 
237.02 
237.23 
237.43 
237.65 

0.722 36396 
0.722 56508 
0.722 76615 
0.722 96715 
0.723 16808 
0.723 36896 
0.723 56978 
0.723 77053 
0.723 97123 
0.724 17186 

335.20 
335.12 
335.00 
334.88 
334.80 
334.70 
334.58 
334.50 
334.38 
334.28 

Correction for H 
Seconds Cor. 
0 & 60 0 

1 0 & 5 0  -1 
2 0 & 4 0  -1 
3 0 & 3 0  -2 30.877050 

30.877150 
30.877233 

0.0467 53758 
0.0467 67966 
0.0467 82187 

30.877517 
30.877600 
30.877683 

0.0468 24926 
,0.0468 39198 
0.0468 53483 

237.87 
238.08 
238.28 

0.724 37243 
0.724 57294 
0.724 77339 

30.877783 
30.877883 
30.877967 

0.0468 67780 
0.0468 82090 
0.0468 96412 

30.878617 
30.878700 
30.878783 

0.0469 97028 
0.0470 11453 
0.0470 25891 

241.07 
241.27 
241.50 

0.727 ,37364 
0.727 57323 
0.727 77276 30.879067 

30.879150 
30.879250 

0.0470 69282 
0.0470 83772 
0.0470 98275 

242.13 
242.35 
242.58 
242.80 
243.00 
243.22 
243.45 
243.67 
243.87 
244.10 

0.728 37097 
0.728 57025 
0.728 76947 
0.728 96863 
0.729 16772 
0.729 36676 
0.729 56573 
0.729 76464 
0.729 96349 
0.730 16228 

30.879333 
30.879433 
30.879517 
30.879617 
30.879700 

0.0471 12790 
0.0471 27318 
0.0471 41859 
0.0471 56414 
0.0471 70982 

30.879800 
30.879883 
30.879967 

0.0471 85562 
0.0472 00155 
0.0472 14762 

30.880250 
30.880350 
30.880433 

0.0472 58660 
0.0472 73319 
0.0472 87991 

244.32 
244.53 
244.75 

0.730 36100 
0.730 55967 
0.730 75827 

331.12 
331.00 
330.90 
330.80 
330.68 

Lst; f .  F 
O 

46 00 8.1919 0.680 X lo-" 
46 30 8.1909 0.673 
47 00 8.1899 0.666 

30.880533 
30.880617 

0.0473 02676 
0.0473 17374 
0.0473 32086 

244.97 
245.20 

0.730 95681 
0.731 15529 
0.731 35370 

5: 106;983.031 
5,108,835.578 
5,110,688.130 
5,112,540.687 

335.92 5;170;000 8.29424 2609 0.1068 
335.821 5,180,0001 8.32033 26171 0.1069 234.52 0.721 15594 

234.72 0.721 35743 5,114,393.250 
5,116,245.818 
5,118,098.392 
5,119,950.972 
5,121,803.557 
5,123,656.147 
5,125,508.743 
5.127.361.344 

234.921 0.721 55886 
235.13 0.721 76023 
235.33 0.721 96153 
235.55 0.722 16278 

5: 129:213.951 
5,131,066.563 

5,134,771.804 
5.136.624.433 

5,132,919.181 

5i138i477.067 
5,140,329.707 

30.877333 0.0467 96421 
30.8774171 0.0468 10667 

5,142,182.352 
5,144,035.003 
5.145.887.659 

334.18 
334.08 
333.98 
333.88 
333.77 
333.67 
333.58 
333.47 
333.37 
333.25 
333.17 

Correction for V 
Dacinial Cor. 
0 & 10 0 
1 &  9 0 
2 &  8 -1 
3 &  7 -1 
4 &  6 -1 
5 &  5 -1 

5; 147i740.320 
5,149,592.987 

238.50 0.724 97378 
238.701 0.725 17411 

5,151,445.660 
5,153,298.338 
5,155,151.022 
5,157,003.71 1 
5,158,856.405 239.78 0.726 17482 

239.98 0.726 37477 5.160.709.105 
5:162;561.810 
5,164,414.521 
5,166,267.238 
5,168,119.960 

333.07 
332.95 
332.85 
332.75 

5,169,972.687 
5.171.825.420 

332.65 
332.55 
332.43 
332.35 
332.23 
332.13 
332.03 
331.93 
331.82 
331.73 
331.G2 
331.52 
331.42 
331.32 
331.20 

5; 173i678.159 
5,175,530.903 
5,177,383.652 , 

CORRECTION FACTORS 
(Corrections to unity 
in 7th decinial place.) 

Correction for x --)<fb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

5,179,236.407 
5,181,089.167 
5,182,941.933 
5,184,794.704 
5,186,647.481 
5,158,500.263 
5,190,353.051 
5.192.205.844 
5;194;058.642 
5,195,911.446 

30.880067 0.0472 29382 
30.8801671 0.0472 44014 

5,197,764.256 
5,199,617.071 
5.201.469.892 
5;203;322.718 
5,205,175.550 
5,207,028.387 



48 
- - 

Lat. 

- 
0 1  

47 00 
01 
02 
03 
04 

47 05 
06 
07 
08 
09 

47 10 
11 
12 
13 
14 

47 15 
16 
17 
18 
19 

47 20 
21 
22 
23 
24 

47 25 
26 
27 
28 
29 

47 30 
31 
32 
33 
34 

47 35 
36 

, 37 
38 
39 

47 40 
41 
42 
43 
44 

47 45 
46 
47 
48 
49 

47 50 
51 
52 
53 
54 

47 55 
56 
57 
58 
59 

48 00 

hleridional Difference 

(meters) second 
arcs Per 

U. S. COAST A N D  GEODETIC SURVEY 

V AV I< Diff. y, for Diff. 
H Per Sin '$ per V and K 

second second 

30.880700 
30.880800 
30.880900 
30.880983 
30.881067 
30.881167 
30.881250 
30.881360 

5,207,028.387 
5,208,881.229 
5.210.734.077 

0.0473 32086 
0.0473 46811 
0.0473 61549 
0.0473 76300 
0.0473 91064 
0.0474 05842 
0.0474 20633 
0.0474 35437 

330.601 5.200.0001 8.37276 26361 0.1073 245.42 
245.63 
245.85 
246.07 
246.30 
246.52 
246.73 

0.731 35370 
0.731 55206 
0.731 75035 
0.731 94858 
0.732 14675 
0.732 34485 
0.732 54290 

246.97 
247.18 
247.38 

0.732 74088 
0.732 93880 
0.733 13666 

329.87 ,5:270:000 8.55909 2698 
329.77 5,280,000 8.58607 2707 
329.67 I 5,290,000 I - - - - -  8.61314 2717 

0.1086 
0.1088 
0.1090 

30.881617 
30.881717 
30.881800 
30.881900 
30.881983 

5,234,821.600 30.882083 
5,236,674.525 30.8821 67 
5.238.527.455 30.882250 

30.882350 
30.882450 

0.0474 79929 
0.0474 94786 
0.0475 09657 
0.0475 24541 
0.0475 39439 
0.0475 54350 
0.0475 69274 
0.0475 84212 
0.0475 99163 
0.0476 14128 

247.62 
247.85 
248.07 

0.733 33446 
0.733 53219 
0.733 72986 

329.55 
329.45 
329.35 
329.25 
329.15 

248.73 0.734 32251 329.03 
248.97 0,734 51993 328.95 
249.18 0.734 71730 328.83 
249.42 0.734 91460 328.72 
249.63 0.735 11183 328.63 

328.52 
328.42 
328.32 

250.53 0.735 90016 328.22 
250.771 0.736 09709 328.10 

328.00 
327.90 
327.80 
327.68 
327.60 

5,300,000 8.64031 2726 0.1092 
5,310,000 8.66757 2736 0.1094 
5,320,000 8.69493 2745 0.1096 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -1 
20 & 40 -2 
30 8: 30 -2 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 0 

30.882533 
30.882617 
30.882717 

0.0476 29106 
0.0476 44097 
0.0476 59102 

249.85 
250.08 
250.32 

0.735 30901 
0.735 50612 
0.735 70317 

30.883350 
30.883450 
30.883533 
30.883617 
30.883717 
30.883817 

5,271,881.133 30.883900 
5,273,734.167 30.884000 
5.275.Rg7.207 30.884083 

30.884183 
30.884267 
30.884350 
30.884450 
30.884550 
30.884633 
30.884717 

0.0477 64518 
0.0477 79632 
0.0477 94759 
0.0478 09900 
0.0478 25055 
0.0478 40223 
0.0478 55105 
0.0478 70601 
0.0478 85811 
0.0479 01034 
0.0479 16271 
0.0479 31522 
0.0479 46786 
0.0479 62065 
0.0479 77358 
0.0479 92664 

327.071 
253.27 
253.50 
253.72 
253.95 
254.18 
254.40 
254.65 
254.88 
255.10 
255.33 

0.738 25916 
0.738 45534 
0.738 65146 
0.738 84751 
0.739 04350 
0.739 23943 
0.739 43529 
0.739 63109 
0.739 82684 
0.740 02251 

30.884817 
30.884900 
30.885000 

0.0480.07984 
0.0480 23318 
0.0480 38665 

255.57 
255.78 
256.03 
256.27 
256.48 

0.740 21813 325.92 
0.740 41368 325.82 
0.740 60917 325.72 
0.740 80460 325.60 
0.740 99996 325.50 

30.885083 
30.885183 

0.0480 54027 
0.0480 69403 

256.72 
256.97 
257.20 
257.42 
257.67 

0.741 19526 
0.741 39050 
0.741 58568 
0.741 78079 
0.741 97584 

257.90 
258.12 
258.37 
258.60 
258.83 

0.742 17083 
0.742 36575 
0.742 56062 
0.742 75542 
0.742 95015 

.~ ... 

5:212:586.931 
5,214,439.790 
5,216,292.654 
5,218,145.524 
5.21 9.998.399 

330.08 5,250,000 8.50540 2680 0.1082 
329.97 5.260.000 8.53220 2689 0.1084 

, 

5,22 1.85 1.280 
5,223,704.167 

30.881450 0.0474 50255 
30.881633) 0.0474 65086 

5,225,557.059 
5,227,409.956 
5,229.262.869 
5,231,115.767 
5,232,968.681 

5;240;380.390 
5,242,233.331 
5,244,086.278 
5,24.5,939.230 
5.247.792.187 
5;249;645.150 
5,251,498.119 

30.88281.7 0.0476 74121 
30.8829001 0.0476 89153 

5,253,351.093 
5,255,204.072 
5,257,057.057 
5,255,910,048 
5,260,763.044 251.90) 0.737 08078 

2 &  8 -1 
38: 7 -1 
4 &  6 -1 
5 &  5 -1 

327.48 
327.37 
327.28 
327.17 

2 &  8 -1 
38: 7 -1 
4 &  6 -1 
5 &  5 -1 

327.48 
327.37 
327.28 
327.17 
327.07 

5.262.61 6.045 
5:264:469.052 
5,266,322.064 
5,268,175.081 
5,270,028.104 

5:277:440.252 
5,279,293.303 
5,281,146.359 
5,282.999.420 
5,284,852.487 
5,286,705.560 
5,288,558.638 

'CORRECTION FACTORS 
(Corrections to  riiiit,y 
in. 7th decimal place.) 

Correction for x -5fb 
.Correct,ion for y +fa 
Arc-sine correction + V(Va)/l5 

5,290,411.721 
5,292,264.810 
5i294i117.904 
5,295,971.004 
5,297,824.109 
5,299,677.220 
5,301,530.336 
5,303,383.457 
5.305.236.584 
5;307;089.717 
5,308,942.855 '30.885717 0.0481 61950 

5,312,649.147 
5,314,.502.302 
5,316,355.462 
5,318,208.627 

5,310,795.998 30.885817 I 0.0481 77424 
Ft., f F 

47 00 8.1899 0.666 X 
47 30 8.1890 0.659 
48 00 8.1880 0.652 

30.885917 0.0481 92911 
30.886000 0.0482 08413 
30.886083 - -  - -  I 0.0482 23929 

I 0.0482 39459 



49 
- - 

K 

5,318,208.627 30.886183 
5,320,061.798 30.886267 
5,321,914.974 30.886367 
5.323.768.156 30.886450 

COMPUTATION O F  GEODETIC POSITIONS 

I I i 

0.0482 39459 
0.0482 55003 
0.0482 70561 
0.0482 86133 

- 

Lat. 

259.07 
259.30 
259.53 

Meridional Differencc 

(meters) s&Efid 
arcs 

0.743 14483 324.35 5,310,000 8.66757 273t 
0.743 33944 324.23 5,320.000 8.69493 274: 
0.743 53398 324.15 5.330.000 8.72238 2754 

260.25 
260.48 
260.73 

0.744 11725 323.83 
0.744 31155 323.72 
0.744 50578 323.62 

260.97 
261.20 
261.43 
261.67 
261.92 
262.15 
262.40 
262.63 

0.744 69995 323.52 5;390;000 8.88911 281: 
0.744 89406 323.40 5,400,000 8.91724 282.1 
0.745 08810 323.30 5,410,000 8.94548 283: 
0.745 28208 323.20 5,420,000 8.97381 284: 
0.745 47600 323.08 5,430,000 9.00224 2854 
0.745 66985 323.00 
0.745 86365 322.87 
0.746 05737 322.78 

262.87 
263.12 
263.35 
263.60 
263.83 
264.07 
264.32 
264.57 
264.80 
265.05 
265.28 
265.52 
265.77 
266.02 
266.25 
266.50 
266.75 
267.00 
267.23 

0.746 25104 
0.746 44464 
0.746 63815 
0.746 83166 
0.747 02507 
0.747 21842 
0.747 41171 
0.747 60493 
0.747 79809 
0.747 99119 
0.748 18422 
0.748 37719 
0.748 57010 
0.748 76294 
0.748 95572 
0.749 14844 
0.749 34109 
0.749 53368 
0.749 72621 

30.887717 
30.887817 
30.887917 

0.0485 05643 
0.0485 21430 
0.0485 37231 

30.888000 
30.888100 
30.888183 
30.888267 
30.888367 
30.888450 
30.888550 
30.888633 
30.888733 
30.888S17 
30.888900 
30.889000 
30.889100 
30.889183 
30.889267 

0.0485 53047 
0.0485 68877 
0.0485 84721 
0.0486 00580 
0.0486 16454 
0.0486 32342 
0.0486 48245 
0.0486 64162 
0.0486 80093 
0.0486 96039 
0.0487 12000 
0.0487 27975 
0.0487 43965 
0.0487 59970 
0.0487 75090 

30.889367 
30.889450 
30.889550 

0.0487 92024 
0.0488 08073 
0.0488 24137 

267.48 
267.73 
267.97 

0.749 91867 
0.750 11107 
0.750 30341 

268.72 
268.95 
269.20 

0.750 88003 
0.751 07212 
0.751 26413 

269.95 
270.20 
270.45 

0.751 83981 
0.752 03157 
0.752 22327 

30.890550 
30.890633 
30.89071 7 

0.0490 01814 
0.0490 18055 
0.0490 34312 

270.68 
270.95 
271.20 

0.752 41491 
0.752 60648 
0.7.52 79799 

30.890817 
30.890917 
30.891000 

~~~ 

0.0490 50584 
0.0490 66870 
0.0400 83172 

318.55 
318.43 
315.33 

H 

O I  

48 00 
01 
02 
03 
04 

48 05 
06 
07 
08 
09 

48 10 
11 
12 
13 
14 

48 15 
16 
17 
18 
19 

48 20 
21 
22 
23 
24 

48 25 
26 
27 
28 
29 

48 30 
31 
32 
33 
34 

48 35 
36 
37 
38 
39 

48 40 
41 
42 
43 
44 

48 45 
46 
47 
48 
49 

48 50 
51 
52 
53 
54 

48 55 
56 
57 
58 
59 

49 00 

0.1094 
0.1096 
0.1098 
0.1100 
0.1102 
0.1104 
0.1 106 
0.1109 
0.1111 
0.1113 
0.1115 
0.1117 
0.1119 

259.78 0.743 72847 324.03 5;340;000 8.74992 2764 
260.021 0.743 92289 323.931 5,35O,OOOl 8.77756 2774 5;325;621.343 30.886550 0.0483 01720 

5.327.474.536 30.886633 0.0483 17321 

5.336.740.581 30.887083 0.0483 95539 
30.887183 I 0.0484 11225 5;338:593.806 

5,340,447.037 
5,342,300.274 
5,344,153.5 16 
5.346.006.763 30.887550 0.0484 74113 

30.887633 0.0484 89871 5;347;860.016 
5,349,713.274 
5,351,566.537 
5,353,419.806 

322.671 

322.35 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -1 
20 & 40 -2 
30 & 30 - 2  5,355,273.081 

5.357.126.361 
322.251 
322.15 

5:358:979.647 
5,360,832.938 
5,362,686.234 

322.03 
321.93 
321.83 

5,364,539.536 
5,366,392.843 
5.368.246.156 

Correction for V 
Decimal Cor. 
0 8: 10 0 
1 R :  9 0 
2 &  8 -1 
3 &  7 - 1  
4 &  6 -1 
5 &  5 -1 

321.72 
321.62 
321.52 
321.40 
321.30 
321.20 
321.08 
320.98 
320.88 
320.77 

- . - - - I -  ~ 

5,370,099.474 
5,371,952.798 
5,373,806.127 
5,375,659.461 
5,377,512.801 
5,379,366.147 
5,381,219.498 
5,383,072.854 
5,384,926.216 
5,386,779.583 
5,388,632.956 
5,390,486.334 

320.67 
320.57 
320.45 
320.35 30.889633 0.0488 40215 

30.8897331 0.0488 56308 
268.22 0.750 49568 
268.471 0.750 68789 320.23) 

5:392,339.718 
5,394,193.107 
5.396.046.502 

30.889817 0.0488 72416 
30.889917/ 0.0488 88539 
30.S900001 0.0489 04676 

320.15 
320.02 
319.93 

5i3971899.902 
5,399,753.307 

30.890083 0.0489 20828 
30.890183/ ,0.0489 36996 

269.47 0.751 45609 
269.70) 0.751 64798 

319.82 
31 9.72) 

CORRECTION FACTORS 
(Corrections to unity 

in 7th deciinal place.) 
Correction for x -%fh 
Correction for y +f? 
Src-sine correction + \ (Va),U5 

5,401,606.718 
5,403,460.134 
5,405.31 3.556 

30.890267 0.0489 53178 
30.8003671 0.0489 69375 
30.8904501 0.0489 85587 

319.60 
319.50 
31 9.40 
319.28 5;407; 166.983 

5,409,020.416 319.181 
5,410,873.854 
5,412,727.297 
5,414,580.746 

319.08 
318.97 
318.87 
31 8.75 5;416[434.201 

5,418,287.661 30.891083 0.0490 99489 
30.891183 0.0491 16821 

272.201 0.753 56339 318.651 
Lat. f 
O I  

F 5,420,141.126 
5,42 1,994.597 
5,423.848.073 48 00 8.1880 0.652 X 10-12 

48 30 8.1870 0.644 
49 00 8.1861 0.636 

5i4251701.554 
5,427,555.041 
5,429,408.534 

273.45 0.754 51871 I 0.754 70958 
315.12; 

I I 0.0491 97706 



50 
- - 

Lat. 

- 
0 1  

49 00 
01 
02 
03 
04 

49 05 
06 
07 
08 
09 

49 do 
11 
12 
13 
14 

49 15 
16 
17 
18 
19 

49 20 
21 
22 
23 
24 

49 25 
26 
27 
28 
29 

49 30 
31 
32 
33 
34 

49 35 
36 
37 
38 
39 

49 40 
41 
42 
43 
44 

49 45 
46 
47 
48 
49 

49 50 
51 
52 
53 
54 

49 55 
56 
57 
58 
59 

50 00 

Diff. Meridional Difference Diff. 
arcs Per H Per Sin @ per 

(meters) second second second 

U. S. COAST Ah'D GEODETIC SURVEY 

y, for AV K 
V and 5 

30.891633 
30.891733 
30.891817 
30.891900 
30.892000 
30.892083 
30.892183 
30.892267 
30.892350 
30.892450 

0.0491 97706 
0.0492 14128 
0.0492 30566 
0.0492 47019 
0.0492 63487 
0.0492 79970 
0.0492 96468 
0.0493 12982 
0.0493 29511 
0.0493 46055 

273.70 
273.97 
274.22 
274.47 
274.72 

0.754 70958 
0.754 90039 
0.755 09113 
0.755 28181 
0.755 47243 

318.02 
317.90 
317.80 
317.70 
317.58 

5,420,000 8.97381 2843 0.1117 
5,430,000 9.00224 2854 0.1119 
5,440,000 9.03078 2864 0.1121 

.5,450,000 9.05942 2875 0.1123 
5,460,000 9.08817 2885 0.1125 

274.97 
275.23 
275.48 

0.755 66298 
0.755 85347 
0.756 04389 

9.11702 2895 
9.14597 2906 
9.17503 2917 

0.1127 
0.1130 
0.1132 

30.892533 
30.892633 
30.892717 

0.0493 62615 
0.0493 79190 
0.0493 95780 

276.25 
276.50 
276.75 

0.756 61478 
0.756 80495 
0.756 99506 

277.53 
277.78 
278.05 
278.30 
278.57 

0.757 56498 
0.757 75483 
0.757 94462 
0.758 13434 
0.758 32399 

316.42 
316.32 
316.20 
316.08 
315.98 

Correction for H 
Seconds Cor. 
0 & GO 0 

1 0 & 5 0  -1 30.893350 
30.893450 
30.893533 

0.0495 12343 
0.0495 29057 
0.0495 45786 

30.893633 
30.893717 
30.893800 

~ 

0.0495 62531 
0.0495 79291 
0.0495 96067 

279.33 
279.60 
279.87 

0.758 89257 315.67 
0.759 08197 315.57 
0.759 27131 315.45 

280.12 
280.38 
280.63 
280.90 
281.17 
281.43 
281.68 
281.95 
282.22 
282.47 

0.759 46058 
0.759 64978 
0.759 83893 
0.760 02800 
0.760 21702 
0.760 40597 
0.760 59485 
0.760 78367 
0.760 97243 
0.761 16112 

30.894083 
30.894167 
30.894267 

0.0496 46489 
0.0496 63327 
0.0496 80181 

30.894350 
30.894450 
30.894533 
30.894617 
30.894717 

0.0496 97051 
0.0497 13937 
0.0497 30838 
0.0497 47755 
0.0497 64688 

30.894800 
30.894900 
30.894983 

0.0497 81636 
0.0497 98600 
0.0498 15581 

30.895067 
30.895167 
30.895250 

0.0498 32577 
0.0498 49589 
0.0498 66616 

283.78 
284.05 
284.33 
284.58 
284.85 
285.13 
285.40 
285.65 
285.92 

0.762 10361 
0.762 29191 
0.762 48015 
0.762 66833 
0.762 85644 
0.763 04449 
0.763 23247 
0.763 42039 
0.763 60S24 

30.895700 
30.895800 
30.895883 
30.895983 
30.896067 
30.896167 
30.896250 
30.896333 
30.896433 
30.896517 

0.0499 51993 
0.0499 69117 
0.0499 86256 
0.0500 03411 
0.0500 20583 
0.0500 37770 
0.0500 54973 
0.0500 72193 
0.0500 89429 
0.0501 06682 

286.72 
287.00 
257.27 

0.764 17141. 312.67 
0.764 35901 312.55 
0.764 54654 312.43 

288.07 
288.35 
288.62 
288.88 

0.765 10874 312.12 Lat; 
0.765 29601 312.00 O 

0.765 48321 311.90 49 00 8. 
0.765 67035 311.80 49 30 8. 30.896883 

30.896967 
0.0501 75852 
0.0501 931 85 
0.0502 10534 

5,429,408.534 
5,431,262.032 
5.433.115.536 
5;4341969.045 
5,436,822.559 
5,438,676.079 
5,440,529.604 
5,442,383.135 
5,444,236.671 
5,446,090.212 

275.73 0.756 23425 
276.001 0.756 42455 

317.17 5;500,000 9.20420 2928 0.1134 
317.051 5,510,0001 9.23348 29381 0.1136 

5,447,943.759 
5,449,797.31 1 
5,451.650.869 
5,453,504.432 
5,355,358.001 
5.457.21 1.575 

30.892817 0.0494 12385 
30.892000/ 0.0494 29006 

277.02 0.757 18510 
277.281 0.757 37507 316.52 

- 
5,459,065.155 
5,460,918.740 
5,462,772.330 
5;464,625.926 
5.466.479.527 2 0 & 4 0  -2 1 3 0 & 3 0  - 2  278.82 0.758 51358 315.88 

279.08 0.758 70311 315.77 5i468i333.134 
5,470,186.746 
5,472,040.364 
5,473,893.987 
5,475,747.615 
5.477.601.249 

30.893900 0.0496 12859 
30.893983 0.0496 29666 Correction for V 

Decimal Cor. 

315.33 
315.25 
315.12 
315.03 
314.92 
314.80 
314.70 
314.60 
314.48 
314.37 
314.28 
314.17 
314.05 
313.95 
313.83 
313.73 
313.63 
313.52 
31 3.42 
313.30 
313.20 
313.08 
312.98 
312.87 
312.77 

5;479;454.888 
5,481,308.533 
5,483,162.183 

0 & 10 0 
I &  9 0 
2 &  8 -1 
3 &  7 -1 5,485,015.839 

5,486,869.500 
5,488,723.1 67 
5,490,576.839 
5,492,430.516 

4 &  6 -1 
5 &  5 -1 

5,494.284.199 
5,496,137.887 
5,497,991.581 
5;499;845.280 
5,501,698.984 
5,503,552.694 
5,505,406.409 
5,507.260.1 30 
5,509,113.856 
5,510,967.588 CORRECTION FACTORS 

' (Corrections to unity 
in  7th  decimal place.) 

Correction for x -><fb 
Corrcctioii for y +fa 
Arc-sine correction +,V(Va)/l5 

5,512,821.325 
5.514.675.067 
5:516:528.815 
5,518,382.568 
5,520,236.327 

286.20 0.763 79603 
286.451 0.763 98375 

5,522,090.091 
5,523,943.861 
5,525,797.636 
5,527,65 1.4 16 
5,529,505.202 

287.55 0.764 73400 312.33 
287.801 0.764 92140 312.231 

f F 5,531,358.993 
5,533,212.790 
5.535.066.592 

30.896617 0.0501 23950 
30.896700 0.0501 41234 
30.896783 i 0.0501 58535 861 0.636 X 10-l2 

851 0.628 
841 0.620 

5i536i920.399 
5,538,774.212 
5,540,628.030 

289.15 0.765 85743 311.68 50 00 8. I 0.766 04444 



JIeridionnl Difference 
arcs Per 

(meters) second 

- - 

Lat. AV K Diff. v1 for Diff. 
H Per Sin 4 per V-and K 

second second 

311.58' 5,540,0001 9.32195 2971 
311.47 5,550,000 9.35166 2982 
311.37 5.560.000 9.38148 2993 

0.1143 
0.1145 
0.1147 

289.70 
289.97 
290.25 
290.52 

... .~ 

0.766 23139 
0.766 41827 
0.766 60509 
0.766 79184 

30.897233 
30.897333 
30.89741 7 

0.0502 45281 
0.0502 62679 
0.0502 80094 

9.41141 3005 
9.44146 3016 
9.47162 3028 

0.1150 
0.1152 
0.1155 

30.897700 
30.897783 
30.897867 

0.0503 32436 
0.0503 49916 
0.0503 67413 

291.33 
291.62 
291.88 

~ .... ~ . _ ~ .  

0.767 35171 
0.767 53820 
0.767 72463 

30.897967 
30.898050 
30.898150 
30.898233 
30.898317 
30.898417 
30.898500 
30.898600 
30.898683 
30.898767 
30.898867 
30.898950 
30.899050 
30.899133 
30.899217 

0.0503 84926 
0.0504 02455 
0.0504 20001 
0.0504 37564 
0.0504 55143 
0.0504 72739 
0.0504 90352 
0.0505 07981 
0.0505 25627 
0.0505 43289 
0.0505 60968 
0.0505 78664 
0.0505 96376 
0.0506 14105 
0.0506 31851 

292.15 
292.43 
292.72 
292.98 
293.27 
293.55 
293.82 
294.10 
294.37 
294.65 
294.93 
295.20 
295.48 
295.77 
296.03 

0.767 91099 
0.768 09729 
0.768 28352 
0.768 46969 
0.768 65579 
0.768 84183 
0.769 02780 
0.769 21371 
0.769 39956 
0.769 58533 
0.769 77104 
0.769 95669 
0.770 14227 
0.770 32779 
0.770 51324 

310.50 
310.38 
310.28 
310.17 
310.07 
309.95 
309.85 
309.75 
309.62 
309.52 
309.42 
309.30 
309.20 
309.08 
308.98 
308.87 
308.77 
308.65 
308.53 

5,640,000 9.62416 3086 0.1166 
5,650,000 9.65502 3098 0.1169 
5,660,000 9.68600 3109 0.1171 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -1 
20 & 4 0  -2 
30 & 3 0  -2 

Correction for V 
Decimal Cor. 
0 & 1 0  ' 0 297.17 0.771 25440 

30.899317 
30.899400 
30.899500 

0.0506 49613 
0.0506 67392 
0.0506 85188 

296.32 
296.60 
296.88 

0.770 69863 
0.770 88395 
0.771 06921 

308.43 
308.33 
308.22 
308.10 
308.00 
307.90 

1 &  9 -1 
2 &  8 -1 
3 &  7 --I 
4 &  6 -1 
5 &  5 -1 

~. 

308.33 

308.10 
308.00 
307.90 

308.22 
2 &  8 -1 
3 &  7 --I 
4 &  6 -1 
5 &  5 -1 

30.899767 
30.899850 
30.899950 
30.900033 

0.0507 38678 
0.0507 56542 
0.0507 74422 
0.0507 92320 

297.73 
298.00 
298.30 
298.58 

0.771 62458. 
0.771 80958 
0.771 99451 
0.772 17937 

300.57 
300.85 
301.13 
301.42 
301.70 
302.00 
302.28 
302.57 
302.85 
303.15 
303.43 
303.73 
304.02 
304.30 
304.60 
304.88 
305.18 

0.773 47159 
0.773 65593 
0.773 84021 
0.774 02442 
0.774 20856 
0.774 39264 
0.774 57666 
0.774 76061 
0.774 94449 
0.775 12831 
0.775 31206 
0.775 49574 
0.775 67936 
0.775 86292 
0.776 04641 
0.776 22983 
0.776 41319 

30:907283 
30.901383 
30.901467 

0.0510 44676 
0.0510 62830 
0.0510 81001 

30.901567 
30.901650 
30.901733 
30.901833 
30.901917 
30.902000 
30.902100 
30.902183 

0.0510 99190 
0.0511 17396 
0.0511 35620 
0.0511 53861 
0.0511 72119 
0.0511 90305 
0.0512 08688 
0.0512 26999 

0 1  

50 00 
01 
02 
03 
04 

50 05 
06 
07 
08 
09 

50 10 
11 
12 
13 
14 

50 15 
16 
17 
18 
19 

50 20 
21 
22 
23 
24 

50 25 
26 
27 
28 
29 

50 30 
31 
32 
33 
34 

50 35 
36 
37 
38 
39 

50 40 
41 
42 
43 
44 

50 45 
46 
47 
48 
49 

50 50 
51 
52 
53 
54 

50 55 
56 
57 
58 
59 

51 00 

5,540,628.030 
6.542.481.8.54 

30.897067 0.0502 10534 
30.897150 I 0.0502 27899 

289.421 0.766 04444 

5:544:335.683 
5,546,189.517 
5,548,043.357 
5,549,897.202 
5.551.751.053 

30.897517 0.0502 97525 
30.897600 0.0503 14972 

290.78 0.766 97853 
291.07 I 0.767 16515 310.93 5:600:000 9.50190 3039 0.1157 

310.82 5,610,000 9.53229 3051 0.1159 
310.72 5,620,000 9.56280 3062 0.1162 
310.60 ! I  5,630,000 9.59342 3074 I 0.1164 

5:553;604.909 
5,555,458.771 
5,557,312.638 
5,559,166.510 
5,561,020.388 
5,562,874.271 
5,564,728.160 
5,566,582.054 
5,568,435.953 
5,570,289.858 
5.572.143.768 
5;573;997.684 
5,575,851.605 
5,577,705.531 
5.579.559.463 
5;581 i413.400 
5,583,267.343 
5,585,121.291 
5,586,975.244 
5,588,829.203 
5.590.683.167 
5i592i537.137 
5,594,391.112 

30.899583 0.0507 03001 
30.8996671 0.0507 20831 

5,596,245.092 
5,598,099.078 
5,599,953.069 
5.601.807.066 
5;603;661.068 30.900117 0.0508 10235 

30.900217 0.0508 28166 
298.85 0.772 36417 
299.13 0.772 54891 307.771 5,605,515.075 

5,607,369.088 
5,609,223.106 
5.61 1.077.130 

307.68 
307.55 
307.47 
307.33 5; 61 2; 931.159 

5.614.785.193 30.9006671 0.0509 18079 307.23 
307.13 
307.02 
306.90 
306.80 
306.70 
306.58 
306.47 
306.37 
306.25 
306.13 
306.03 
305.93 
305.82 
305.70 
305.60 
305.48 
305.381 
305.271 

5:616:639.233 
5,618,493.278 
5,620,347.329 
5,622,201.385 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x - !4fb 
Correction for y +fa 
Arc-sine correct,ion + V(Va)/l5 

5.624.055.446 30.901117 0.0510 08419 
30.901200 I 0.0510 26539 5:625;909.513 

5,627,763.585 
5,629,617.662 
5,631,471.745 
5,633,325.833 
5.635.179.927 
5:637:034.026 
5,638,888.130 
5,640,742.240 
5,642,596.355 
5,644,450.475 
5,646,304.601 
5,648,158.732 
5,650,012.869 
5,651,867.01 1 

Lat., f ' F  

50 00 8.1841 0.620 X 
50 30 8.1832 0.612 
51 00 8.1822 0.603 

0 

30.9022831 0.0512 45327 
30.9023671 0.0512 63672 

i 0.0512 82035 



52 
- - 

Lat. Sin + "p. Meridional Difference Diff. 

second second 
arcs 

(meters) second 

U. S. COAST A N D  GEODETIC SURVEY 

y1 for 
V and K 

306.35 
306.63 
306.93 

0.777 14596 305.05 5,650,00( 
0.777 32899 304.93 5,660,00( 
0.777 51 195 304.83 5.670.00( 

9.65502 3098 
9.68600 3109 
9.71709 3122 

0.1169 
0.1171 
0.1174 30.902633 

30.902733 
30.902817 

0.0513 18814 
0.0513 37230 
0.0513 55663 

30.902900 
30.903000 
30.903083 

0.0513 74114 
0.0513 92583 
0.0514 11069 

307.82 
308.10 
308.40 

0.778 06045 304.50 5,700,00( 
0.778 24315 304.38 5,710,00( 
0.778 42578 304.28 5.720.00( 

9.81111 3158 
9.84269 3171 
9.87440 3184 

0.1181 
0.1184 
0.1186 

309.28 
309.58 
309.88 
310.18 

0.778 97329 303.95 5,750,00( 
0.779 15566 303.83 5,760,00( 
0.779 33796 303.73 5,770,00( 
0.779 52020 303.63 

30.903350 
30.903433 
30.903533 

0.0514 66634 
0.0514 85191 
0.0515 03766 

30.903617 
30.903717 
30.903800 

0.0515 22359 
0.0515 40970 
0.0515 59598 

30.903883 
30.903983 
30.904067 

0.0515 78244 
0.0515 96909 
0.0516 15591 

311.37 
311.67 
311.97 

0.780 24850 
0.780 43041 
0.780 61225 30.904167 

30.904250 
30.904333 
30.904433 
30.904517 
30.904600 
30.904700 
30.904783 
30.904867 
30.904967 
30.905050 
30.905133 
30.905233 
30.905317 
30.905417 
30.905500 

0.0516 34291 
0.0516 53009 
0.0516 71'745 
0.0516 90499 
0.0517 09271 
0.0517 28062 
0.0517 46870 
0.0517 65696 
0.0517 84541 
0.0518 03404 
0.0518 22285 
0.0518 41184 
0.0518 60101 
0.0518 79037 
0.0518 97991 
0.0519 16963 

312.87 
313.18 
313.47 

0.781 15738 
0.781 33896 
0.781 52047 

313.77 
314.08 
314.38 

0.781 70192 
0.781 88330 
0.782 06461 

315.28 
315.60 
315.90 
316.20 
316.50 

0.782 60816 
0.782 78921 
0.782 97019 
0.783 15111 
0.783 33196 

30.905583 
30.905683 
30.905767 

0.0519 35953 
0.0519 54962 
0.0519 73989 317.43 

317.73 
318.03 

0.783 87411 
0.784 05469 
0.784 23521 

30.906483 
30.906567 
30.906667 
30.906750 
30.906833 
30.906917 

30.907100 
30.907200 
30.907283 
30.907367 
30.907450 
30.907550 
30.907633 
30.907733 

30.907017 

0.0521 26870 
0.0521 46064 
0.0521 65276 
0.0521 84507 
0.0522 03756 
0.0522 23024 

0.0522 61616 
0.0522 80940 
0.0523 00283 
0.0523 19645 
0.0523 39026 
0.0523 58425 
0.0523 77843 
0.0523 97280 
0.0524 16736 

0.0522 42311 
321.45 
321.75 
322.07 

0.786 21654 
0.786 39626 
0.786 57591 

323.02 
323.32 
323.63 
323.95 
324.27 

0.787 11448 
0.787 29387 
0.787 47319 
0.787 65244 
0.787 83163 

Av I IC 
V 

o /  

51 00 
01 
02 
03 
04 

51 05 
06 
07 
08 
09 

51 10 
11 
12 
13 
14 

51 15 
16 
17 
18 
19 

51 20 
21 
22 
23 
24 

51 25 
26 
27 
28 
29 

51 30 
31 
32 
33 
34 

51 35 
, 36 

37 
38 
39 

51 40 
41 
42 
43 
44 

51 45 
46 
47 
48 
49 

51 50 
51 
52 
53 
54 

51 55 
56 
57 
58 
59 

52 00 

5,651,867.01 1 
5,653,721.158 
5.655.575.31 1 

I 
30.902450 0.0512 82035 
30.902550 0.0513 00416 

51657i429.469 
5,659,283.633 

307.22 0.777 69485 304.72 5;680;00( 
307.521 0.777 87768 304.621 5,690,00( 

9.74831 3134 0.1176 
9.77965 31461 0.1178 

5,661,137.802 
5,662,991.976 
5.664.846.156 
5;666;700.341 
5,668,554.532 

30.903183 0.0514 29573 
30.9032671 0.0514 48095 

308.70 0.778 60835 304.17 5;730;00( 
308.981 0.778 79085 304.071 5,740,00( 

9.90624 3196 0.1189 
9.93820 32091 0.1191 

5,670,408.728 
5,672,262.929 
5,674,117.135 
5.675.971.347 

9.97029 3221 0.1194 
10.00250 3235 0.1196 
10.03485 3248 0.1199 

51677i825.564 
5.679.679.787 

310.471 0.779 70238 303.501 
310.771 0.779 88448 303.40 

303.30 
303.18 
303.07 
302.97 
302.85 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -1 
20 & 40 -2 
30 & 30 -2 

5:68i:534.oi5 
5,683,388.248 
5,685,242.487 
5,687,096.731 
5,688,950.981 
5.690.805.236 

312.27 0.780 79403 
312.57 0.780 97574 302.73 

302.63 
302.52 
302.42 

5:692;859.496 
5,694,513.762 
5,696,368.033 
5,698,222.309 
5.700.076.591 

302.30 
302.18 
302.08 

Correction for V 
Decimal Cor. 
0 PI. 10 0 
1 &  9 -1 
2 &  8 -1 
3 &  7 -1  
4 &  6 -1 
5 &  5 -2 

51701 i930.878 
5,703,785.170 
5,705,639.468 
5,707,493.771 
5,709,348.079 
5.71 1.202.393 

314.68 0.782 24586 
314.981 0.782 42704 

301.97 
301.871 
301.75 
301.63 
301.53 
301.42 
301.30 

5;713;056.712 
5,714,911.037 
5,716,765.367 
5,718,619.702 
5.720.474.043 

316.82 0.783 51274 
317.32 0.783 69346 

301.20 
301.08 
300.97 

5i722i328.389 
5,724,182.740 
5.726.037.097 

30.905850 0.0519 93035 
30.9059501 0.0520 12099 

300.87 
300.751 

30.906033 0.0520 31181 
30.906117 0.0520 50282 
30.906217 0.0520 69401 
30.906300 0.0520 88539 
30.906383 0.0521 07695 

300.65 
300.53 
300.42 
300.32 

5,727,891.459 
5,729,745.826 
5,73 1,600.199 
5,733,454.577 319.58 0.785 13681 

319.90 0.785 31693 
300.20 
300.08 
299.98 
299.87 
299.77 
299.65 
299.53 
299.42 

CORRECTIOK FACTORS 
(Corrections to  unity 
in 7th r!ecimal place.) 

Correction for s "/;fb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

5,735,308.960 
5,737,163.349 
5,739,017.743 
5,740,872.143 
5,742,726.548 
5,744,580.958 
5.746.435.373 
517481289.794 
5,750,144.220 
5,751,998.652 

299.32 
299.20 
299.10 k"f. 

51 00 
51 30 
52 00 

f 

8.1822 
8.1813 
8.1804 

F 

0.603 X lo-'* 
0.594 
0.585 

5,753,853.089 
5,755,707.531 
5,757,561.978 
5,759,416.431 
5,761,270.889 
5,763,125.353 

298.98 
298.87 
298.75 
298.65 
298.53 

I 0.788 01075 I 



V AV Diff. y1 for Meridional Difference Diff. 
arcs Per H Per szzLd V a n d  K (meters) second second 

- - 

Lat. 

O f  

52 00 
01 
02 
03 
04 

52 05 
06 
07 
08 
09 

52 10 
11 
12 
13 
14 

52 15 
16 
17 
18 
19 

52 20 
21 
22 
23 
24 

52 25 
26 
27 
28 
29 

52 30 
31 
32 
33 
34 

52 35 
36 
37 
38 
39 

52 40 
41 
42 
43 
44 

52 45 
46 
47 
48 
49 

52 50 
51 
52 
53 
54 

62 55 
56 
57 
58 
59 

53 00 

K 

30.907817 
m ~ n 7 9 0 0  

0.0524 16736 
0.0524 36211 

324.58 
324.90 
325.22 
325.53 
325.85 
326.17 
326.48 
326.80 
327.12 
327.45 
327.77 
32.5.08 
328.40 
328.72 
329.05 
329.37 
329.68 
330.02 
330.33 
330.67 
330.98 
331.30 
331.63 
331.95 
332.28 

0.788 01075 
0.788 18981 
0.788 36880 
0.788 54772 
0.788 72657 
0.788 90536 
0.789 08408 
0.789 26274 
0.789 44133. 
0.789 61985 
0.789 79830 
0.789 97669 
0.790 15501 
0.790 33327 
0.790 51145 
0.790 68957 
0.790 86763 
0.791 04561 
0.791 22353 
0.791 40139 
0.791 57917 
0.791 75689 
0.791 93454 
0.792 11213 
0.792 28964 

298.43 
298.32 
296.20 
298.08 
297.98 
297.87 
297.77 
297.65 

5,760,000 10.00250 
5,770,000 10.03485 
5,780,000 10.06733 
5,790,000 10.09993 
5,800,000 10.13267 
5,810,000 10.16554 
5,820,000 10.19854 
5.830.000 10.23168 

3235 0.1196 
~ 

30.908000 
30.908083 
30.908167 

.... ~- ~ 

0.0524 55705 
0.0524 75218 
0.0524 94750 

3260 
3274 
3287 

0.i202 
0.1204 
0.1207 

~.~ 

30.908433 
30.908533 
30.908617 

. ..~. ~~~ 

0.0525 53460 
0.0525 73068 
0.0525 92695 

3328 
3341 
3355 

0.1215 
0.1218 
0.1221 

30.908700 
30.908783 
30.908883 
30.908967 
30.909067 
30.909150 
30.909233 
30.909333 
30.909417 
30.909500 
30.909583 
30.909683 
30.909767 
30.909850 
30.909950 
30.910033 
30.910117 
30.910217 
30.910300 
30.910400 

0.0526 12342 
0.0526 32008 
0.0526 51693 
0.0526 71397 
0.0526 91120 
0.0527 10863 
0.0527 30625 
0.0527 50406 
0.0527 70207 
0.0527 90027 
0.0528 09867 
0.0528 29726 
0.0528 49604 
0.0528 69502 
0.0528 89419 
0.0529 09356 
0.0529 29313 
0.0529 49289 
0.0529 69285 
0.0529 89300 

297.10 
296.97 
296.87 

5;SSO;OOOl 10.39943 

296.77 
296.63 
296.53 
296.43 
296.30 
296.20 
296.08 
295.98 
295.85 
295.75 
295.65 
295.52 
295.42 

333.58 0.792 99904 295.32 
333.92 0.793 17623 295.18 
334.25 0.793 35334 295.08 
334.57 0.793 53039 294.97 
334.90 0.793 70737 294.85 
335.23 0.793 88428 294.75 
335.57 0.794 06113 294.63 

294.52 
294.42 
294.28 
294.18 
294.08 
293.95 
293.85 
293.73 
293.63 
293.50 
293.40 
293.28 
293.18 
293.07 
292.93 
292.85 
292.72 
292.62 
292.50 
292.38 
292.28 
292.15 
292.05 
291.951 

332.62 
332.93 
333.27 

0.792 46709 
0.792 64448 
0.792 82179 

30.910650 
30.910733 
30.910833 

0.0530 49464 
0.0530 60558 
0.0530 89672 

30.910917 
30.911000 
30.911100 

0.0531 09806 
0.0531 29960 
0.0531 50133 

30.911183 
30.911283 
3n%i 1367 

0.0531 70326 
0.0531 90539 
0.0532 10772 337.55 

337.88 
338.22 
338.55 
338.88 
339.22 
339.57 
339.90 
340.22 
340.57 
340.90 
341.23 
341.57 
341.92 
342.25 
342.60 
342.93 
343.27 
343.62 

-. .~ . . 

30.911450 
30.911533 
30.911633 

. .._~ 

0.0532 31025 
0.0532 51298 
0.0532 71591 

5,763,125.353 
5,764,979.822 
5,766,834.296 
5.768.688.776 
517701543.261 

30.908250 0.0525 14301 
30.~08350 0.0525 33871 

3300 0.1210 
3314 0.1212 

5,772,397.751 
5,774,252.246 
5,776,106.747 
5,777,961.253 
5,779,815.765 

297.53 5:840:000 10.26496 
297.421 5,850,000l 10.29837 

5,781,670.282 
5.783.524.804 

297.32 5,860,000 10.33192 
297.20 I 5.870.000 1 10.36560 

3368 0.1224 
3383 0.1226 
3397 0.1229 5:785:379.331 

5,787,233.864 
5,789,088.402 
5,790,942.946 
5.792.797.495 Correction 

Seconds 
0 & 60 

for H 
Cor. 

0 
-1 
-2 
-2 

5i794i652.049 
5,796,506.609 
5,798,361.174 10 h 50 

20 h 40 
30 8: 30 5,800,215.744 

5,802,070.319 
5,803,924.900 
5,805,779.486 
5,807,634.077 
5,809,488.674 
5,811,343.276 
5,813,197.883 
5,815,052.496 
5,816,907.1 14 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -1 
2 &  8 -1 
3 &  7 -1 

.4  & 6 -1 
5 &  5 -2 

5,818,761.738 
5,820,616.367 
5.822.471.001 

30.910483 0.0530 09335 
30.910567 0.0530 29390 

5i8241325.640 
5,826,180.284 
5,828,034.934 
5.829.889.589 
518311744.249 
5,833,598.915 
5,83%5,453.586 337.221 0.794 94435 

0.795 
0.795 
0.795 
0.795 
0.795 
0.796 
0.796 
0.796 
0.796 
0.796 
0.796 
0.797 
0.797 
0.797 
0.797 
0.797 
0.797 
0.798 
0.798 
0.798 
0.798 

12080 
29717 
47348 
64972 
82590 
00200 
17804 
35401 
52992 
70576 
58152 
'05723 
23286 
40843 
58393 
75936 
93473 
11002 
28525 
46042 
63551 

5,837,308.263 
5,839,162.945 
5,841,017.632 
5.842.872.324 
5i8441727.022 30.911717 0.0532 91904 

30.911800 0.0533 12237 CORRECTIOS FACTORS 
(Corrections to unity 
i n  7 th  decimal place.) 

Correction for s - s f b  
Correction for y +fa 
Arc-sine correction +V(Va)!l5 

5,846,581.725 
5,848,436.433 
5,850,291.146 
5.852.145.865 
5;854;000.589 
5.855.855.319 30.9122501 0.0534 14205 
- 1 -  - 7 -  

5,857,710.054 
5,859,564.794 
5,861,419.539 
5,863,274.290 

Lat. f F 

52 00 8.1804 0.585 X 
52 30 8.1794 0.576 
53 00 8.1785 0.567 

0 .  5.865.129.046 30.912683 0.0535 16677 
30.912767 0.0535 37233 

- 7 -  ~ - I  

5,866,983.807 
5,868.838.573 
5.870.693.345 
5;872;548.122 
5,874,402.905 1 0.0536 19659 



54 
- - 

Lat. 
hleridional Difference 

arcs Per 
(meters) second 

U. S. COAST A N D  GEODETIC SURVEY 

Sin + :, y: for . v' AV 
Diff. 
Per V and K H 

second second 

30.913133 
30.913217 
30.913300 
30.913383 
30.913483 
30.913567 
30.913650 
30.913750 
30.913833 
30.913917 
30.914017 
30.914100 

0.0536 19659 
0.0536 40316 
0.0536 60994 
0.0536 81693 
0.0537 02412 
0.0537 23152 
0.0537 43913 
0.0537 64694 
0.0537 85496 
0.0538 06319 
0.0538 27162 
0.0538 48026 

344.28 
344.63 
344.98 
345.32 
345.67 
346.02 
346.35 
346.70 
347.05 
347.38 
347.73 

0.798 63551 291.72 5,870,000 10.36560 
0.798 81054 291.60 5>880,000 10.39943 
0.798 98550 291.48 5,890,000 10.43340 
0.799 16039 291.37 5,900,000 10.46751 
0.799 33521 291.27 5,910,000 10.50176 
0.799 50997 291.15 5,920,000 10.53615 
0.799 68466 291.03 5,930,000 10.57069 
0.799 85928 290.92 5,940,000 10.60538 
0.800 03383 290.82 5,950,000 10.64022 
0.800 20832 290.70 5,960,000 10.67520 
0.800 38274 290.58 5.970.000 10.71033 

348.08 
348.42 
348.78 
349.12 

0.800 55709 290.47 5;980:000 10.74562 

0.800 90559 290.23 
0.801 07973 290.13 

0.800 73137 290.37 5,990;OOO 1 10.78105 30.914183 
30.914267 
30.914367 

0.0538 68911 
0.0538 89816 
0.0539 10743 

349.47 
349.82 
350.18 
350.52 
350.87 
351.22 
351.57 
351.92 
352.27 
352.63 

0.801 25381 
0.801 42782 
0.801 60177 
0.801 77564 
0.801 94945 
0.802 12319 
0.802 29687 
0.802 47047 
0.802 64401 
0.802 81748 

30.914617 
30.914717 
30.914800 

0.0539 73647 
0.0539 94658 
0.0510 15689 

30.914883 
30.914983 
30.915067 
30.915150 
30.915233 

0.0540 36741 
0.0540 57814 
0.0540 78908 
0.0541 00023 
0.0541 21159 

30.915317 
30.915417 
30.915500 

0.0541 42317 
0.0541 63496 
0.0541 84696 

352.98 
353.33 
353.68 

0.802 99088 
0.803 16421 
0.803 33747 

30.915767 
30.915850 
30.915933 
30.916033 

0.0542 48424 
0.0542 69709 
0.0542 91015 
0.0543 12343 

354.75 
355.10 
,355.47 
355.82 

0.803 85686 
0.804 02985 
0.804 20278 
0.804 37564 

30.917250 
30.917333 
30.917433 

0.0546 13194 
0.0546 34846 
0.0546 56520 

i:::;: 
286.17 

Correction for x - %fb 
Correction for y + fa 

30.917517 
30.917600 
30.917683 

0.0546 78216 
0.0546 99934 
0.0547 21674 

361.97 
362.33 
362.70 
363.05 
363.43 
363.80 
364.17 
364.53 
364.90 
365.27 

0.808 
0.808 

30.918133 
30.918217 
30.918300 

0.0548 30703 
0.0548 52575 
0.0548 74469 

o t  

53 00 
01 
02 
03 
04 

53 05 
06 
07 
08 
09 

53 10 
11 
12 
13 
14 

53 15 
16 
17 
18 
19 

53 20 
21 
22 
23 
24 

53 25 
26 
27 
28 
29 

53 30 
31 
32 
33 
34 

53 35 
36 
37 
38 
39 

53 40 
41 
42 
43 
44 

53 45 
46 
47 
48 
49 

53 50 
51 
52 
53 
54 

53 55 
56 
57 
58 
59 

54 00 

5,874,402.905 
5,876,257.693 
5.878.112.486 

338: 
339; 
3411 
342: 
343: 
3451 
346! 
34% 
3491 
351; 
352! 
354: 
355! 

3.1226 
3.1229 
3.1232 
3.1235 
D.1238 
D.1240 
0.1243 
0.1246 
D. 1249 
0.1252 
0. 1254 
D. 1257 
0.1260 

5:879:967.284 
5,881,822.087 
5,883,676.896 
5.885.531.710 
5I887i386.529 
5,889,241.354 
5,891,096.184 
5,892,951.019 
5,894,805.860 
5.896.660.706 
5:898:515.557 
5,900,370.413 
5,902,225.275 
5,904,080.142 
5,905,935.014 
5,907,789.891 
5,909,644.774 
5,911,499.662 
5,913,354.555 
5,915,209.454 
5,917,064.358 
5,918,919.267 

30.914450 0.0539 31690 
30.914533 0.0539 52658 

290.02 
289.92 
289.78 

Correct,ion for H 
Seconds Cor. 
0 & 60 -0 

10 & 50 -1 
20 B: 40 -2 
30 B: 30 -3 

289.68 
289.571 
289.47 
289.33 
289.23 
289.12 
289.00 

5,920,774.181 
5.922.629.100 

288.88 
288.77 
288.67 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 -1 
2 &  8 -1 
3 &  7 -2 
4 &  6 - 2  
5 &  5 -2 

5;924;484.025 
5,926,338.955 
5,928,193.890 

30.915583 0.0542 05917 
30.9156831 0.0542 27160 

354.05 0.803 51067 
354.401 0.803 68380 

288.55 
288.431 

5,930,048.831 
5,931,903.777 
5,933,758.728 
5.935.613.684 

288.32 
288.22 
288.10 
287.97 

51937i468.646 30.916117 0.0543 33692 
30.916200 0.0543 55063 

356.18 0.804 54842 
356.53 0.804 72114 287.871 287.77 5,939,323.613 

5,941,178.585 
5,913,033.563 
5.944.888.546 

287.63 
287.53 
287.42 
287.30 51946i743.534 

5.948.598.527 30.9166331 0.0544 62239 358.331 0.805 58373 287.181 
287.07 5:950:453.525 

5,952,308.529 
5,954,163.538 
5,956,018.552 

0.805 358.70 
359.05 
359.42 
359.78 
360.13 
360.50 

75604 
92828 286.97 
10046 286.85 
27257 286.72 
44460 286.63 
61658 286.50 

0.805 
0.806 
0.806 

5,957,873.572 
5.959.728.597 

30.917083 0.0545 69956 
30.917167 0.0545 91564 

0.806 
0.806 
0.806 
0.806 
0.807 
0.807 
0.807 
0.807 
0.807 
0.807 

5i961i583.627 
5,963,438.662 
5,965,293.702 

78848 
96031 
13208 

360.87 
361.23 
361.60 

5,967,148.748 
5.969.003.799 

30378 
47541 
64697 
81846 
98988 

286.05 
285.93 
285.82 
285.70 
285.60 

5;970;858.855 
5,972,713.916 
5,974,568.983 

30.917783 0.0547 43436 
30.9178671 0.0547 65219 

Lat; 0 

53 00 
53 30 

285.021 j4 O0 
285.13 

f 

8.1785 0.567 X 
8.1775 0.557 
8.1766 

F 5,976,424.055 
5,978,279.132 
5.980.134.214 

30.917950 0.0547 87025 
30.918033 0.0.548 08853 

16124 
33253 
50375 

285.48 
285.37 
285.25 0.808 

0.808 67490 
0.808 84598 

5;981:989.302 
5,983,844.395 0.548 

5,985,699.493 I 0.0548 96385 I 0.609 01699 I 



C O M P U T A T I O N  O F  GEODETIC P O S I T I O N S  

30.918383 

55 
- - 

K 

- 

J. 1257 
1.1260 
1.1263 
I. 1266 
1.1269 
I. 1272 
I. 1275 
I. 1278 
1.1281 
I. 1284 
I. 1287 
1.1291 
1.1294 

0.0548 96385 

- - 

Lat. 

30.919000 
30.919100 
30.919167 

Meridional 
arcs 

(meters) 

0.0550 50423 
0.0550 72518 
0.0550 94635 

30.919250 
30.919350 
30.919433 
30.919517 
30.919617 

6,013,526:592 30.919700 
6,015,381.774 30.919783 
6.017.236.961 30.919867 

30.919950 
30.920050 

0.0551 16775 
0.0551 38937 
0.0551 61122 
0.0551 83330 
0.0552 05560 
0.0552 27813 
0.0552 50088 
0.0552 72386 
0.0552 94707 
0.0553 17051 

369.75 
370.13 
370.50 
370.88 

0.810 89363 283.65 6:090:000 11.14402 371f 
0.811 06382 283.53 6,100,000 11.18120 373: 
0.811 23394 283.43 
0.811 40400 283.30 

30.920133 
30.920217 
30.920300 

0.0553 39417 
0.0553 61806 
0.0553 84218 

30.920567 
30.920650 
30.920733 

0.0554 51592 
0.0554 74096 
0.0554 96623 

375.07 
375.45 
375.83 
376.22 

' 

30.920833 
30.920917 
30.921000 

0.0555 19173 
0.0555 41746 
0.0555 64342 376.98 

377.38 
377.77 
378.15 
378.53 
378.93 
379.32 
379.70 
380.10 
380.48 
380.88 
381.27 
381.67 

0.814 
0.814 
0.814 

30.921600 
30.921700 
30.921783 

0.0557 23166 
0.0557 45948 
0.0557 68754 

30.922033 
30.922117 
30.922217 

0.0558 37312 
0.0558 60212 
0.0558 83135 

30.922300 
30.922383 
30.922467 
30.922550 
30.922650 
30.922733 
30.922817 
30.922900 
30.922983 
30.923083 

0.0559 06082 
0.0559 29052 
0.0559 52046 
0.0559 75064 
0.0559 98106 
0.0560 21171 
0.0560 44260 
0.0560 67373 
0.0560 90510 
0.0561 13671 386.42 

386.82 
387.20 
387.62 
388.02 
388.42 

0.818 14972 278.72 
0.818 31695 278.58 Pt; 
0.818 48410 278.48 
0.818 65119 278.37 54 O0 8' 
0.818 81821 278.25 54 30 " 
0.818 98516 278.13 55 O0 " 
0.819 15204 ' 

30.923167 
30.923233 
30.923333 

0.0561 36856 
0.0561 60065 
0.0561 83297 

30.923417 
30.923517 

0.0562 06554 
0.0562 29835 
0.0562 53140 

0 1  

.54 00 
01 
02 
03 
04 

54 05 
06 
07 
08 
09 

54 10 
11 
12 
13 
14 

54 15 
16 
17 
18 
19 

54 20 
21 
22 
23 
24 

54 25 
26 
27 
28 
29 

54 30 
31 
32 
33 
34 

54 35 
36 
37 
38 
39 

54 40 
4 1  
42 
43 
44 

54 45 
46 
47 
48 
49 

54 50 
51 
52 
53 
54 

54 55 
56 
57 
58 
59 

55 00 

5,985,699.493 
5,987,554.596 
5,989,409.705 
5,99 1,264.8 19 
5,993,119.938 
5,994,975.062 
5,996,830.191 
5.998.685.326 

365.65 0.809 01699 284.92 
366.02 0.809 18794 284.80 
366.38 0.809 35882 284.68 
366.751 0.809 52963 284.57 

~ _ _ _ ~  
30.9185671 0.0549 40285 
30.918650 0.0549 62268 
30.918733i 0.0549 84273 367.13 0.809 70037 284.45 

367.50 0.809 87104 284.33 30.918817 0.0550 06301 
30.918917 0.0550 28351 

. ~ ~ - -  _ . ~  
367.87 0.810 04164 284.22 
368.25 0.810 21217 284.12 
368.62 0.810 38264 284.00 
369.00 0.810 55304 283.88 

6:000:540.466 
6,002,395.612 
6,004,250.762 
6,006,105.917 
6,007,961.078 
6,009,816.244 
6,011,671.415 

369.371 0.810 72337 283.771 6.080.0001 11.10700 3702 

0.811 
0.811 
0.811 
0.812 
0.812 

57398 
74390 
91375 
08353 
25324 
42288 
59245 
76196 
93139 
10076 
27006 
43929 
60845 
77754 
94656 
11552 

371.25 
371.63 
372.02 

283.20 
283.08 
282.97 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -2 
20 & 40 -3 
30 & 30 -3 

6;019;092.153 
6,020,947.350 

372.40 
372.771 

6,022,802.553 
6,024,657.761 
6.026.51 2.974 

0.812 
0.812 

373.15 
373.53 
373.92 

282.62 
282.52 
282.38 
282.28 
282.17 

0.812 
0.812 
0.813 

610281368.192 
6,030,223.415 

30.920383 0.0554 06653 
30.9204831 0.0554 29111 

374.30 
374.681 

6,032,078.644 
6,033,933.878 
6.035.789.1 17 

0.813 
0.813 
0.813 

282.05 
281.93 
281.82 
281.70 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 -1 
2 &  8 -1 
3 &  7 -2 
4 &  6 -2 
5 &  5 -2 

61037i644.361 
6,039,499.61 1 
6.041.354.866 

0.813 
0.813 
0.814 281.601 281.47 

6:043:210.126 
6,045,065.391 
6,046,920.661 
6,048,775.936 

28440 
45322 
62197 
79065 

281.37 
281.25 
281.13 
281.02 0.814 

0.814 
0.815 

6.050.631.217 30.921433 0.0556 77671 
30.921517 I 0.0557 00407 

95926 
12780 
29627 
46467 
63300 
80127 
96946 
13759 
30565 
47364 
64156 
8094 1 
97719 
14490 
31254 

280.901 
280.78 6i052i486.503 

6,054,34 1.794 
6,056,197.090 
6,058,052.392 

0.815 
0.815 
0.815 

280.67 
280.55 
280.4'5 

6,059,907.699 
6,061,763.011 
6,063,618.328 
6,065,473.650 
6,067,328.977 
6,069,184.310 
6,071,039.648 
6.072.894.991 

30.921867 0.0557 91583 
30.921950 0.0558 14436 

0.815 
0.815 
0.816 

280.32 
280.22 
280.10 
279.98 
279.87 

382.05 
382.451 

0:SlS 
0.816 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x - - fhfb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

0.816 
0.816 
0.816 
0.817 
0.817 

382.83 
383.23 
383.63 
384.03 

279.75 
279.63 
279.52 

6:074:750.339 
6,076,605.692 279.28 279.401 384.421 
6,078,461.051 
6,080,316.415 
6,082,171.784 
6,084,027.158 
6,085,882.537 
6,087,737.922 
6,089,593.312 
6,091,448.706 
6,093,304.106 
6,095,159.511 
6,097,014.922 

0.817 
0.817 

48011 
64762 
81505 

384.82 
385.22 
385.62 

279.18 
279.05 
278.95 0.817 

0.817 386.021 98242 278.831 

f F 

766 0.548 X 10-l2 
757 0.538 
748 0.528 



U. S. COAST A N D  GEODETIC SURVEY 

Diff. 
Sin 4 per 

Meridional Difference I Diff. 1 
second second 

arcs Per H 
(meters) second , 

56 

Lat. A V  K y, for 
V a n d  K V 

30.923600 
30.923667 
30.923767 
30.923850 
30.923933 
30.924017 

0.0562 53140 
0.0562 76469 
0.0562 99822 
0.0563 23200 
0.0563 46602 
n.0563 70028 

388.82 
389.22 
389.63 

0.819 15204 
0.819 31886 
0.819 48560 

278.03 
277.90 
277.78 
277.68 

6,090,000 11.14402 3718 0.1291 ' 

6,100,000 11.18120 3735 0.1294 
6,110,000 11.21855 3751 0.1297 
6.120.000 11.25606 3769 0.1300 

390.83 
391.25 
391.65 

0.819 98541 
0.820 15188 
0.820 3:87? 

11.33161 ' 3802 
11.36963 3820 
11.40783 3838 

0.1307 
0.1310 
0.1313 

30.9241 17 
30.924200 
30.924283 

- . - . - . . - - 
0.0563 93478 
0.0564 16953 
0.0564 40452 392.05 

392.47 
392.88 
393.28 
393.70 
394.10 
394.52 

0.820 48460 
0.820 65085 
0.820 81704 
0.820 98316 
0.821 14921 
0.821 31519 
0.821 48110 

11.52349 3891 
11.56240 3909 
11.60149 3927 

0.1323 
0.1326 
0.1329 

276.40 
276.28 
276.17 
276.05 
275.93 
275.83 

Correction for H 
Seconds Cor. 
0 & 60 0 

1 0 & 5 0  -2 

394.93 
395.33 
395.73 

0.821 64694 
0.821 81271 
0.821 97841 

30.924983 
30.925050 
30.9251 33 

. - . . . - - 
0.0566 29328 
0.0566 53048 
0.0566 76792 396.15 

396.58 
396.98 

0.822 14404 
0.822 30960 
0.822 47510 

30.925233 
30.925317 
30.925400 

0.0567 00561 
0.0567 24356 
0.0567 4x1 75 

30.925483 
30.925567 
30.925650 

-. . - . . - - - . 
0.0567 72019 
0.0567 95888 
0.0568 19782 

30.925733 
30.925833 
30.925917 
30.926000 
30.926083 
30.926167 
30.926267 
30.926350 

0.0568 43701 
0.0568 67645 
0.0568 91614 
0.0569 15608 
0.0569 39627 
0.0569 63672 
0.0569 87742 
0.0570 11837 

399.90 
400.32 
400.75 

. . ~ _  -. .. 

0.823 63159 
0.823 79653 
0.823 96139 

401.17 
401.58 
401.98 
402'.42 
402.85 
403.27 
403.68 
404.12 

0.824 12619 
0.824 29091 
0.824 45557 
0.824 62016 
0.824 78467 
0.824 94912 
0.825 11350 
0.825 27781 

30.926600 
30.926683 
30.926767 
30.926850 
30.926933 

0.0570 8 4 e 2  
0.0571 08468 
0.0571 32689 
0.0571 56936 
0.0571 81209 

30.927017 
30.927117 
30.927200 

0.0572 05507 
0.0572 29831 
0.0572 54180 

405.40 
405.82 
406.25 
406.67 
407.10 

0.825 77031 
0.825 93434 
0.826 09829 
0.826 26218 
0.826 42600 

30.927450 
30.927550 
30.927633 

0.0573 27381 
0.0573 51833 
0.0573 76311 

407.53 
407.97 
408.38 

0.826 58975 
0.826 75343 
0.826 91704 

30.927883 
30.927967 
30.928050 

0.0574 49899 
0.0574 74480 
0.0574 99087 

409.68 
410.12 
410.55 

0.827 40744 
0.827 57077 
0.827 73403 

411.87 
412.28 
412.73 

0.828 22338 
0.828 38636 
0.828 54927 

413.17 
413.60 

0.828 71211 
0.828 87487 
0.829 03757 

O f  

55 00 
01 
02 
03 
04 

55 05 
06 
07 
08 
09 

55 10 
11 
12 
13 
14 

55 15 
16 
17 
18 
19 

55 20 
21 
22 
23 
24 

55 25 
26 
27 
28 
29 

55 30 
31 
32 
33 
34 

55 35 
36 
37 
38 
39 

55 40 
41 
42 
43 
44 

55 45 
46 
47 
48 
49 

55 50 
51 
52 
53 
54 

55 55 
56 
57 
58 
59 

56 00 

6,007,014.922 
6.098.870.338 
6;l OOi725.758 
6,102,581.184 
6,104,436.615 

390.03 0.819 65227 
390.431 0.819 81888 277.55) 6;130;000( 11.29375 37861 0.1303 

6,106,292.051 
6,108,147.492 
6,110,002.939 
6,111,858.391 
6,113,7 I 3.848 
6.115.569.310 

277.08 6;170;000 11.44621 3855 0.1316 
276.981 6,180,000/ 11.48476 38731 0.1319 30.924367 0.0564 63975 

30.924450 0.0564 87523 
Si1 17i424.777 
6,119,280.250 
6,121,135.727 
6,122,991.209 30.924800 0.0565 81961 

30.924883 n.0566 0.5622 8.124.846.697 
6~126~702.190 
6,128,557.689 
6,130,413.192 
6,132,268.700 

2 0 & 4 0  - 3  
275.701 275.58 30 & 30 -3 6,134,124.214 

6.135.979.733 
6:137;835.257 
6,139,690.786 2751471 275.37 
6i141i546.320 
6,143,401.859 
6.146.257.403 

275.23 
275.13 
275.00 
274.90 
274.77 
274.67 
274.53 
274.43 
274.32 
274.18 
274.08 
273.97 
273.85 
273.72 
273.62 
273.50 
273.38 
273.26 
273.15 
273.03 
272.92 
272.80 
272.68 
272,55 
272.45 
272.33 
272.22 
272.10 
271.98 
271.85 
271.75 
271.63 
271.52 
271.40 
271.27 
271.17 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -1 
2 &  8 -1 
3 &  7 -2 
4 &  6 -2 
5 &  5 -2 

6:147:112.953 
6,148,968.508 
6,150,824.068 
6,152,679.633 
6.154.535.203 

I - -  1 . -  

6,156,390.779 
6,158,246.360 
6,160,101.945 

30.926417 0:0570 35956 
30.9265171 0.0570 60101 

6,161,957.536 
6,163,813.132 
6.1 65.668.733 
- , - - - I -  

6,167,524.339 
6,169,379.950 

404.55 0.825 44204 
404.971 0.825 60621 

6,171,235,566 
6,173,091.187 
6,174,946.814 
6,176,802.446 
6,178,658.083 

30.927283 0.0572 78555 
30.927367) 0.0573 02955 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x -5hfb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

6,180,513.725 
6,182,369.372 
6.1 84.225.025 
6;186;080.683 
6,187,936.345 

30.927700 0.0574 00814 
30.927800/ 0.0574 25343 

408.82 0.827 08057 
409.271 0.827 24404 

6,189,792.01 3 
6,191,647.686 
6.193.503.364 
6I195I359.047 
6,197,214.735 

30.928133 0.0575 23720 
30.9282171 0.0575 48379 

410.98 0.827 89722 
411.431 0.828 06033 

Lat. ' f F 
0 ,  

55 00 8.1748 0.528 X 
55 30 8.1739 0.518 
56 00 8.1730 0.508 

6,199,070.428 
6,200,926.126 
6,202,781.830 
6.204.637.538 
6;206;493.251 
6,208,348.970 

30.9286501 0.0576 72068 
I 0.0576 96884 



COMPUTATION O F  GEODETIC POSITIONS 

414.48 
414.92 
415.37 
415.80 

57 

0.829 20020 270.93 6:210;001 
0.829 36276 270.80 6,220,001 
0.829 52524 270.70 6,230,001 
0.829 68766 270.58 6,240,001 

.- - 

Lat. 

- 
0 1  

56 00 
01 
02 
03 
04 

56 05 
06 
07 
08 
09 

56 10 
11 
12 
13 
14 

56 15 
16 
17 
18 
19 

56 20 
21 
22 
23 
24 

56 25 
26 
27 
28 
29 

56 30 
31 
32 
33 
34 

56 35 
36 
37 
38 
39 

56 40 
41 
42 
43 
44 

56 45 
46 
47 
48 
49 

56 50 
51 
52 
53 
54 

56 55 
56 
57 
58 
59 

57 00 

11.75967 4001 
11.79968 4020 

11.88027 4058 
11.839~8 4039 

hIeridiona1 Differencc 
arcs Per 

(meters) second 

0.1343 
0.1346 

0.1353 
0.1350 

416.68 
417.13 
417.57 
418.02 

0.830 01229 270.33 6:260:001 
0.830 17449 270.23 6,270,001 
0.830 33663 270.10 6,280,001 
0.830 49869 270.00 6,290,001 

.~~ 

30.929333 
30.929400 
30.929500 

.__.. 

0.0578 71337 
0.0578 96365 
0.0579 21419 

30.929583 
30.929667 
30.929750 
30.929833 
30.929917 
30.930000 
30.930083 
30.930183 
30.930267 
30.930333 
30.930433 
30.930517 
30.930600 
30.930683 
30.930767 
30.930850 
30.930933 
30.931017 
30.931117 
30.931183 

0.0579 46500 
0.0579 71608 
0.0579 96743 
0.0580 21904 
0.0580 47092 
0.0580 72307 
0.0580 97549 
0.0581 22818 
0.0581 48114 
0.0581 73436 
0.0581 98786 
0.0582 24163 
0.0582 49567 
0.0582 74998 
0.0583 00456 
0.0583 25942 
0.0583 51455 
0.0583 76995 
0.0584 02563 
0.0584 28158 

418.47 
418.92 
419.35 
419.80 
420.25 

0.830 66069 269.87 6,300,001 
0.830 82261 269.77 6,310,001 
0.830 98447 269.63 6,320,001 
0.831 14625 269.53 
0.831 30797 269.40 

420.70 
421.15 
421.60 
422.03 
422.50 
422.95 
423.40 
423.85 
424.30 
424.77 
425.23 
425.67 
426.13 
426.58 
427.05 

0.831 46961 
0.831 63119 
0.831 79269 
0.831 95412 
0.832 11545 
0.832 27678 
0.832 43800 
0.832 59915 
0.832 76023 
0.832 92124 
0.833 08218 
0.833 24305 
0.833 40385 
0.833 56458 
0.833 72523 

269.30 
269.17 
269.05 
268.93 
268.83 
268.70 
268.58 
268.47 
268.35 
268.23 

30.931 267 
30.931367 
30.931450 

0.0584 53781 
0.0584 79431 
0.0585 05109 

30.931700 
30.931783 
30.931867 

0.0585 82307 
0.0586 08095 
0.0586 33911 

432.58 
433.07 
433.52 

0.835 64762 
0.835 80736 
0.835 96703 

433.98 
434.45 
434.93 
435.40 
435.87 
436.33 
436.82 

0.836 12663 
0.836 28616 
0.836 44561 
0.836 60500 
0.836 76431 
0.836 92356 
0.837 08373 

30.932883 
30.932967 
30.933033 
30.933133 
30.933217 
30.933300 
30.933383 

0.0589 45880 
0.0589 72060 
0.0589 98269 
0.0590 24506 
0.0590 50771 
0.0590 77065 
0.0591 03387 

6.208.348.970 30.9287331 0.0576 96884 414.051 0.829 03757 271.051 6.200.001 11.56240 3909' 0.1326 
11.60149 3927 0.1329 
11.64076 3945 0.1333 

3 -  --,- - - 
6,210,204.694 
6,212,060.423 
6,213,916.157 
6,215,771.897 

11.68021 3964 0.1336 
11.71985 39821 0.1340 

30.929150 0.0578 21361 
30.929250 0 0578 46336 

416.251 0.829 85001 270.471 6.250.001 6.217.627.641 
6;219:483.390 
6,221,339.145 
6,223,194.905 
6,225,050.669 11.92085 4077 0.1356 

11.96162 4097 o . i x n  6,226,906.439 
6.228.762.214 12.00259 4 i i 7  o.i3E4 

12.04376 4137 ! 0.1367 6i230i617.994 
6,232,473.779 
6,234,329.569 
6,236,185.364 
6,238,0-l1.164 
6.239.896.969 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -2 
2 0 & 4 0  -3 
30 & 30 -3 

6:241;752.780 
6,243,608.596 
6,245,464.416 
6,247,320.242 
6,249,176.073 
6,251,031.909 
6,252,887.750 
6,254,743.596 
6,256,599.447 
6.258.455.303 

268.12 
268.00 
267.88 

Correction for V 
Decimal Cor. 
O R - I O  0 
1 &  9 -1 
2R- 8 -2 
3 &  7 -2 
4R: 6 -2 
5 &  5 -- 2 

6;260[311.164 
6,262,167.031 

267.75 
267.651 

427.50' 0.833 88582 
427.97 0.834 04634 
428.42 0.834 20678 

6,264,022.902 
6,265,878.778 
6.267.734.660 

267.53 
267.40 
267.30 
267.18 612601590.547 

6,271,446.438 
30.931517 0.0585 30814 
30.9316171 0.0585 56547 

428.88 0.834 36716 
429.331 0.834 52747 267.051 

6,273,302.335 
6,275,158.237 
6.277.014.144 

266.93 
266.83 
266.70 
266.58 61278;870.056 

6,280,725.973 
30.931950 0.0586 59755 
30.9320331 0.0586 85626 

1.18 0.835 1679 
431.65 0.83.5 32793 
432.12 0.835 48781 6,282,581.895 

6,284,437.822 
0.286.293.754 

30.932117 0.0587 11525 
30.932200 0.0587 37452 
30.932283 0.0587 63407 
30.932383 0.0587 89391 

266.a3 
266.1 2 
266.00 
265.88 

6;288;149.691 
6,290,005.634 30.932450 0.0588 15402 

30.932533 n.0588 41441 
CORRECTIOK FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x -34% 
Correction for y +fa 
Arc-sine correction + V(\'a)/l5 

265.751 6,291,861.581 
6,293,717.533 
6,295,573.491 
6.297.429.453 

265.65 
265.52 
265.42 
265.281 6;290;285.420 ' 

6.301.141.393 265.1 71 
6;302:997.371 
6,304,853.353 
6.306.709.341 

437.28 0.837 24183 
437.75 0.837 40057 
438.23 0.837 55983 
438.70 0.837 71872 

265.07 
264.93 
264.82 
264.70 6,308i565.334 

6.310.421.332 439.181 0.837 87754 Lat. f F 
0 ,  

264.57 
264.47 
264.35 
264.22 

6:312:277.335 
6,314,133.342 
6,315,959,355 
6,317,545.373 

439.651 0.838 03628 
440.13 0.838 19496 
440.62 0.838 35357 

56 00 8.1730 0.508 X lo-'? 
56 30 8.1721 0.498 
57 00 8.1712. 0.487 441.08 0.538 51210 

I 0.838 67057 6,319,701.396 ! 0.0592 35427 



58 
___ - 

Lat. 

- 
0 1  

57 00 
01 
02 
03 
04 

57 05 
06 
07 
08 
09 

57 10 
11 
12 
13 
14 

57 15 
16 
17 
18 
19 

57 20 
21 
22 
23 
24 

57 25 
26 
27 
28 
29 

57 30 
31 
32 
33 
34 

57 35 
36 
37 
38 
39 

57 40 
41 
42 
43 
44 

57 45 
46 
47 
48 
49 

57 50 
51 
52 
53 
54 

57 55 
56 
57 
58 
59 

68 00 

AV y, for Meridional Difference DiR. 
arcs Per H Per Sin + per v and K V 

(meters) second second second 

U. S. COAST A N D  GEODETIC S U R V E Y  

I< 

30.933800 
30.933883 
30.933967 
30.934050 
30.934133 
30.934217 
30.934300 
30.934400 
30.934467 
30.934550 
30.934633 
30.934717 
30.934817 
30.934883 
30.934967 

0.0592 35427 
0.0592 61921 
0.0592 88444 
0.0593 14996 
0.0593 41576 
0.0593 68186 
0.0593 94825 
0.0594 21492 
0.0594 48188 
0.0594 74914 
0.0595 01669 
0.0595 28453 
0.0595 55266 
0.0595 82108 
0.0596 08980 

4117 
4137 
4157 

0.1364 
0.1367 
0.1371 442153 

443.00 
443.50 

0.838 98728 
0.839 14554 
0.839 30372 

443.98 
444.45 
444.93 
445.43 
445.92 
446.40 
446.88 
447.37 
447.87 
448.35 

0.839 46183 
0.839 61986 
0.839 5"7783 
0.839 93573 
0.840 .09355 
0.840 25131 
0.840 40899 
0.840 56660 
0.840 72414 
0.840 88161 

263.38 
263.28 
263.17 
263.03 
262.93 
262.80 
262.68 

6,360,000 12.21044 
6,370,000 12.25262 
6,380,000 12.29501 
6,390,000 12.33760 
6,400,000 12.38040 
6,410,000 12.42342 
6.420.000 12.46665 

4218 
4239 
4259 
4280 
4302 
4323 
4345 
4366 
4388 

0.1382 
0.1385 
0.1389 
0.1392 
0.1396 
0.14OU. 
0.1404 
0.1405 
0.1411 

448.85 
449.33 
449.82 

0.841 03901 
0.841 19634 
0.841 35360 

262.22 
262.10 
261.97 

Correction for H 
Seconds Cor. 30.935217 

30.935300 
30.935400 

0.0596 89772 
0.0597 16761 
0.0597 43780 261.73 

261.62 
261.50 
261.38 
261.27 
261.13 

10 & 50 -2 
20 & 40 -3 
30 '& 30 -4 

30.935800 
30.935883 
30.935983 
30.936050 
30.936133 
30.936233 
30.936300 
30.936383 

0.0598 79320 
0.0599 06517 
0.0599 33744 
0.0599 61001 
0.0599 88288 
0.0600 15605 
0.0600 42952 
o.0600 70329 

261.03 
260.90 
260.78 
260.68 
260.55 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 -1 

456.28 
456.78 
457.28 
457.80 
458.30 
458.80 
459.32 
459.82 
460.32 
460.83 

0.843 39145 
0.843 54770 
0.843 70389 
0.843 86001 
0.844 01605 
0.844 17202 
0.844 32793 
0.844 48376 
0.844 63951 
0.844 79520 

30.936483 
30.936550 
30.936633 

0.0600 97736 
0.0601 25173 
0.0601 52641 

30.936717 
30.936800 
30.936900 
30.936967 
30.937050 

0.0601 80139 
0.0602 07667 
0.0602 35226 
0.0602 62815 
0.0602 90434 

259.85 
259.72 
259.58 
259.48 
259.37 
259.23 
259.12 
259.00 
258.88 
258.77 
258.65 
258.52 
258.42 
258.28 
258.17 
258.05 
257.92 
257.82 
257.68 
257.57 

CORRECTION FACTORS 
(Corrections to  unity 
in 7th decimal place.) 

Correction for x -55fb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

30.937133 
30.937217 
30.937317 

0.0603 18084 
0.0603 45764 
0.0603 73475 

461.33 
461.85 
462.37 

0.844 95082 
0.845 10636 
0.845 26183 

30.937383 
30.937467 
30.937556 

0.0604 01217 
0.0604 28989 
0.0604 56792 

462.87 
463.38 
463.90 

0.845 41723 
0.845 57256 
0.845 72782 

464142 
464.92 
465.43 
465.97 

0.845 88301 
0.846 03812 
0.846 19317 
0.846 34814 

30.937967 
30.938050 
30.938117 
30.938217 
30:938300 
30.938367 
30.938467 
30.938550 
30.938633 
30.938700 

0.0605 96270 
0.0606 24259 
0.0606 52278 
0.0606 80329 
0.0607 08411 
0.0607 36524 
0.0607 64669 
0.0607 92844 
0.0608 21050 
0.0608 49288 
0.0608 77558 

466.48 
466.98 
467..52 

0.846 50304 
0.846 65787 
0.846 81262 

469.08 
469.58 
470.10 
470.63 
471.17 

0.847 27646 
0.847 43093 
0.847 58533 
0.847 73966 
0.847 89391 
0.848 04810 

257.45 
257.33 
257.22 
257.08 
256.98 

,L"t; f F 
57 00 8.1712 0.487 X lo-'* 
57 30 8.1703 0.477 
58 00 8.1694 0.467 

6,319,701.396 
6,321,557.424 
6.323.413.457 

441.57 0.838 67057 
442.0.5 0.838 82x96 

6i325i269.495 
6,327,125.538 

4177 0.1374 
41971 0.1378 

6,328,981.586 
6,330,837.639 
6,332,693.697 
6,334,549.761 
6,336,405.829 
6,338,261.902 
6,340,117.980 
6,341,974.063 
6,343,830.152 
6,345,686.245 

262.57 6,430; 000 12.5 10 10 
262.45 6,440,000 12.55376 
262.33 I '  

6,347,542.343 
6,349,398.447 
6,351,254.555 

30.935067 0.0596 35881 
30.935133 I 0.0596 62812 

6;353; 110.668 
6,354,966.786 

450.32 0.841 51078 
450.821 0.841 66790 

261.871 0 & 60 0 

6,356,822.910 
6,358,679.039 
6,360,535.172 
6,362,391.310 
6; 364; 24 7.454 
6.366.103.602 

453.28 0.842 45240 
453.78 0.842 609'08 

61367;959.755 
6,369,815.914 
6,371,672.077 
6,373,528.245 

21% 8 -2 
3 &  7 -2 
4 &  6 -3 
5 &  5 -3 

260.42 
260.32 
260.20 
260.07 
259.95 

6,375,384.419 
6,377,240.597 
6.379.096.780 
6:380:952.969 
6,382,809.162 
6,384,665.360 
6,386,521.563 
6,388,377.771 
6,390,233.985 
6,392,090.203 
6,393,946.426 
6,395,802.654 
6,397,658.887 
6i399i515.126 
6,401,371.369 
6.403.227.617 
- 1 - - - 1 -  

6,405,083.870 
6,406,940.128 
6,408,796.391 
6,410,652.659 
6,412,508.932 
6.414.365.210 
6i416i221.493 
6,418,077.780 
6,419,934.073 

468103 0:846 96731 
468.551 0.847 12192 

3,421,790.371 
5,423,646.673 
3,425,502.981 
3,427,359.294 
3,429,215.612 
5,431,071.934 
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30.938783 
30.938883 
30.938967 
30.939033 
30.939117 
30.939200 
30.939283 
30.939367 
30.939450 
30.939533 
30.939617 
30.939700 
30.939783 
30.939867 
30.939933 

- - 

Lat. 

0.0608 77558 
0.0609 05859 
0.0609 34192 
0.0609 62556 
0.0609 90952 
0.0610 19380 
0.0610 47840 
0.0610 76331 
0.0611 04854 
0.0611 33409 
0.0611 61996 
0.0611 90615 
0.0612 19266 
0.0612 47948 
0.0612 76663 

Meridional Difference 
arcs per 

(meters) second 

471.68 
472.22 
472.73 
473.27 
473.80 
474.33 
474.85 
475.38 
475.92 
476.45 

0.848 04810 
0.848 20221 
0.848 35625 
0.848 51021 
0.848 66411 
0.848 81794 
0.848 97169 
0.849 12537 
0.549 27898 
0.849 43251 

256.85 
256.73 
256.60 
256.50 
256.38 
256.25 
256.13 
256.02 
255.88 
255.78 
255.65 
255.53 
255.42 
255.30 
255.17 

6,430:OOO 12.51010 
6,440,000 12.55376 
6,450,000 12.59764 
6,460,000 12.64174 
6,470,000 12.68607 
6,480,000 12.73062 
6,490,000 12.77540 
6,500,000 12.82041 
6,510,000 12.86565 
6,520,000 12.91113 
6,530,000 12.95684 
6,540,000 13.00279 
6,550,000 13.04897 

4388 
4410 
4433 
4455 

0.1411 
0.1415 
0.1419 
0.1423 

4,524 
4548 
4571 

0.1434 
0.1438 
0.1442 

476.98 
477.52 
478.03 

0.849 -58598 
0.849 73937 
0.849 89269 

4595 
4618 
4642 

0.1446 
0.1450 
0.1454 

30.940017 
30.940117 
30.940200 

0.0613 05411 
0.0613 34191 
0.0613 63003 

479.67 
480.20 

481.28 
-480.73 

0.850 35222 
0.850 50526 

0.850 81111 
0.850 65822 

255.07 
254.93 
254.82 
254.70 
254.57 

Correction for H 
Seconds Cor. 
0 & 60 0 
10& 50 -2 481.82 

482.37 
482.90 
483.45 
484.00 
484.53 
485.08 
485.63 
486.17 
486.72 
487.28 
487.83 
488.37 
488.93 
489.48 
490.03 
490.58 
491.15 
491.70 
492.25 
492.82 

0.850 96393 
0.851 11667 
0.851 26935 
0.851 42195 
0.851 57448 
0.851 72693 
0.851 87932 
0.852 03163 
0.852 18387 
0.852 33604 
0.852 48814 
0.852 64016 
0.852 79212 
0.852 94400 
0.853 09581 
0.853 24754 
0.853 39921 
0.853 55080 
0.853 70232 
0.853 85376 
0.854 00514 

253.85 
253.73 
253.62 
253.50 
253.37 
253.27 
253.13 
253.02 
252.88 
252.78 
252.65 
252.53 
252.40 
252.30 
252.17 
252.05 
251.93 
251.82 
251.68 
251.57 
251.45 
251.33 
253.20 
251.08 
250.97 
250.85 
250.72 
250.60 
250.48 
250.37 
250.25 
250.12, 
250.001 

30.941667 
30.941750 
30.941817 
30.941900 
30.942000 
30.942083 
30.942150 
30.942233 
30.942317 
30.942400 

0.0618 87200 
0.0619 16635 
0.0619 46104 
0.0619 75606 
0.0620 05141 
0.0620 34710 
0.0620 64313 
0.0620 93949 
0.0621 23618 
0.0621 53322 

494.45 
495.07 
495.62 

0.854 45883 
0.854 60992 
0.854 76093 

30.942483 
30.942567 
30.942633 

0.0621 83059 
0.OG22 12830 
0.0622 42635 

second I 

0 1  

58 00 
01 
02 
03 
04 

58 05 
06 
07 
08 
09 

58 10 
11 
12 
13 
14 

58 15 
16 
17 
18 
19 

58 20 
21 
22 
23 
24 

58 25 
26 
27 
28 
29 

58 30 
31 
32 
33 
34 

58 35 
36 
37 
38 
39 

58 40 
41 
42 
43 
44 

58 45 
46 
47 
48 
49 

58 50 
51 
52 
53 
54 

58 55 
56 
57 

' 58 
59 

59 00 

43661 0.1407 6,431,071.934 
6,432,928.261 
6,434,784.594 
6,436.640.932 
6j438i497.274 
6,440,353.621 
6,442.209.973 
6,444.066.330 
6,445,922.692 
6,447,779.059 
6,449,635.431 
6.451.491 3 0 8  

4478 0.1427 
4501 0.1430 

61453,348.190 
6,455,204.577 
6,457,060.969 

478.58 0.850 04594 
479.131 0.850 19912 

6,458,917.365 
6,460,773.766 
6,462,630.173 
6,464,486.585 
6,466,343.001 

30.940267 0.0613 91847 
30.9403501 0.0614 20724 

6,468,199.422 
6,470,055.848 
6;471 ;012.280 
6,473,768.7 16 
6,475,625.1 57 
6,477,481.603 
6,479,338.054 
6,481,194.5.10 
6,483.050.970 
6,484,907.435 
6,486,763.906 
6,488,620.382 
6,490,476.862 
6,492,333.347 
6,494,189.837 
6,496,046.332 
6,497,902.832 
6,499,759.337 
6,501,615.846 
6,503,472.360 
6,505,328.880 
6,507,185.405 
6.509.041.934 

30.940767 0.0615 65596 
30.940850 0.0615 94668 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -1 
2 &  8 -2 
3 &  7 -2 
4 &  6 -3 
5 &  5 -3 

30.941267 0.0617 40521 
30.941333 I 0.0617 69791 

493.38 0.854 15644 
493.93 0.854 30767 

6:510:898.468 
6,512,755.007 
6,514,611.551 
6.51 6,468.100 

CORRECTION FACTORS 
(Corrections to  unity 

in 7th decimal place.) 
Correction for x - Mfb 
Correction for 3; +fa 
Arc-sine correction +V(Va)/l5 

6i518i324.654 
6,520,181.212 
6,522,037.775 

30.942717 0.0622 72473 
30.9428171 0.0623 02346 498.45 0.855 51491 

499.02 0.855 66549 6,523,894.344 
6,525,750.917 
6,527,607.495 
6.529.464.078 
61531i320.666 30.943217 0.0624 52221 

30.943300 0.0624 82299 501.871 0.856 41730 pt; f F 6,533,177.259 
6,535,033.857 
6,536,890.459 
6.538.747.066 

30.9433671 0.0625 12411 
30.943450 0.0625 42557 
30.943550 0.0625 72738 
30.9436171 0.0626 02953 

58 00 8.1694 0.467 X 10-'2 
58 30 8.1686 0.456 
59 00 8.1677 0.445 6;540;603.679 

6,542,460.296 I 0.0626 33203 I 0.857 16730 



60 
~ - 

Lat. 

- 
O I  

59 00 
01 
02 
03 
04 

59 05 
06 
07 
08 
09 

59 10 
11 
12 
13 
14 

59 15 
16 
17 
18 
19 

59 20 
21 

;; 
24 

59 25 
26 
27 
28 
29 

59 30 
31 
32 
33 
34 

59 35 
36 
37 
38 
39 

59 40 
41 
42 
43 
44 

59 45 
46 
47 

49 
59 50 

51 
52 
53 
54 

59 55 
56 
57 
58 
59 

60 00 

48 

Meridional Difference 
arcs Per 

(meters) second 

U. S.' COAST A N D  GEODETIC SURVEY 

AV Diff. y, for Diff. 

second 
H Per Sin + per v and K V 

second 

- - 

K 

0.1450 
0.1454 
0.1458 
0.1463 
0.1467 
0.1471 
0.1475 
0.1479 
0.1483 
0.1488 
0.1492 
0.1496 
0.1500 

30.943700 
30.943767 
30.943867 
30.943950 
30.944017 
30.944100 
30.944200 
30.944267 
30.944333 
30.944433 

0.0626 33203 
0.0626 63488 
0.0626 93807 
0.0627 24161 
0.0627 54549 
0.0627 84973 
0.0628 15432 
0.0628 45925 
0.0628 76453 
0.0629 07017 

504.75 
505.32 
505.90 
506.47 
507.07 

0.857 16730 
0.857 31708 
0.857 46679 
0.857 61643 
0.857 76599 

249.63 
249.52 
240.40 
249.27 
249.17 
249.03 
248.90 
248.80 
248.67 
248.55 
248.42 
248.32 
248.18 
248.07 
247.93 

6,540,000 13.00279 
6,550,000 13.04897 
6,560,000 13.09539 
6,570,000 13.14206 
6,580,000 13.18898 
6,590,000 13.23615 
6,600,000 13.28357 
6,610,000 13.33124 
6,620,000 13.37916 
6,630,000 13.42734 
6,640,000 13.47578 
6,650,000 13.52448 
6,660,000 13.57344 

507.65 
508.22 
508.80 

0.857 91549 
0.858 06491 
0.858 21425 

30.944517 
30.944600 
30.944667 

0.0629 37616 
0.0629 68250 
0.0629 98919 

510.57 
511.15 
511.73 

0.858 66186 
0.858 81091 
0.858 95990 

30.944917 
30.945000 
30.945067 

0.0630 91138 
0.0631 21949 
0.0631 52795 

513.52 
514.10 
514.70 

0.859 40641 
0.859 55510 
0.859 70372 

247.82 
247.70 
247.58 
247.47 
247.33 
247.22 
247.08 
246.98 
246.85 
246.72 

Correct,ion 
Seconds 
0 & 60 

10 & 50 
20 & 40 
30 & 30 

30.945150 
30.945233 
30.945317 

0.0631 83677 
0.0631 14594 
n ne32 45547 516.48 

517.07 
517.68 
518.28 

0.860 14915 
0.860 29748 
0.860 44573 
0.860 59392 

30.945400 
30.945483 
30.945550 

010632 76536 
0.0633 07560 
0.0633 38621 

30.945633 
30.945717 
30.945800 
30.945883 
30.945967 
30.946033 

30.946200 
30.946ii7 

0.0633 69718 
0.0634 00850 
0.0634 32018 
0.0634 63223 
0.0634 94464 
0.0635 25741 

0.0635 88403 
0.0635 57054 

518.87 
519.47 
520.08 
520.68 
521.28 
521.88 
522.48 
523.10 
523.70 
524.32 
524.93 
525.53 
526.15 
526.77 
527.38 
527.98 
528.60 
529.22 
529.83 
530.45 

0.860 74203 
0.860 89006 
0.861 03803 
0.861 18592 
0.861 33374 
0.861 48149 
0.861 62916 
0.861 77676 
0.861 92429 
0.862 07174 
0.862 21912 
0.862 36643 
0.862 51367 
0.862 66083 
0.862 80792 
0.862 95494 
0.863 10188 
0.863 24875 
0.863 39555 
0.863 54228 

30.946283 
30.046367 
30.946450 

0.0636 I9789 
0.0636 51211 
0.0636 82670 

30.946517 
30.946600 
30.946683 
30.946767 
30.946833 
30.946917 
30.947000 
30.947083 
30.9471 67 
30.947250 

0.0637 14166 
0.0637 45698 
0.0637 77267 
0.0638 08873 
0.0638 40516 
0.0658 72195 
0.0639 03911 
0.0639 35664 
0.0639 67454 
0.0639 99281 531.08 

531.70 
532.32 
532.93 
533.57 
534.20 

0.863 68893 244.30 C O ~ ~ R E C T I O N  FACTORS 
0.863 83551 244.17 (Corrections to unity 
0.863 98201 244.05 in 7th decimal place.) 
0.864 12844 243.93 Correction for x -j;fb 
0.864 27480 243.82 Correction for y +fa 
0.864 42109 243.68 Arc-sine correction +V(Va)/lb 

30.947317 
30.947400 
30.547483 

0.0640 31146 
0.0640 63048 
0.0640 94987 

537.33 
537.97 
m8.m 

0.865 15142 243.08 
0.865 29727 242.95 Lat. f F 
n 86.5 44304 242.83 0 30.948200 

30.948283 
30.948367 
30.948433 

0.0643 84129 
0.0644 16444 
0.0644 48797 
0.0644 81189 

_ _ _ _ _  
539.22 
539.87 
540.50 

~ ~ . . ~  

0.865 58874 242.72 59 00 8.1677 0.445X 
0.865 73437 242.58 59 30 8.1669 0.435 
0.865 87992 242.47 60 00 8.1660 0.424 

6,542,460.296 
6,544,316.918 
6.546.173.544 

461t 
464: 
466: 
469: 
471: 
474: 

' 476: 
479: 
4811 
4844 
487( 
489( 
492; 

for H 
Cor. 

0 
-3 
-4 
-5 

6;548;030.176 
6,549,886.813 
6,551,743.454 
6,553,600.100 
6.555.456.752 
6i5571313.408 
6,559,170.068 

509.40 0.858 36353 
509.981 0.858 51273 

6,561,026.734 
6,562,883.405 
6.564.740.081 
6i5661596.761 
6,568,453.446 

30.944750 0.0630 29623 
30.9148331 0.0630 60363 

512.33 0.859 10881 
512.921 0.859 25765 

6,570,310.1.36 
6,572,166.831 
6,574,023.531 
6.575.880.235 515.28 0.859 85227 

515.881 0.860 00075 6i5771736.944 
6.Fi79.593.658 
6;581;450.377 
6,583,307.101 
6,585,183,830 
6,587,020.563 
6,588,877.301 
6.590.734.044 

246.621 
Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -1 
2 &  8 -2 
3Rc 7 -3 
4Rc 6 -3 
5 &  5 -3 

246.48 
246.37 
246.25 
246.12 

6:542;590.792 
6,594,447.545 
6,596,304.303 
6,598,161.065 
6,600,017.832 
6.601 -874.604 

246.00 
245.88 
245.75 
245.63 
245.52 
245.40 
245.27 
245.15 
245.03 
244.90 
244.78 
244.67 
244.55 
2414.42 

6:603:731.381 
6,605,588.163 
6,607,444.950 
6,609,301.741 
6,611,158.537 
6,613,015.338 
6,614,872.144 
6,616,728.954 
6.618.585.769 
6;620;442.589 
6,622,299.414 
6,624,156.244 
6,626,013.079 
6,627,869.918 
6.629.726.762 
6;631;583.611 
6,633,440.465 

30.947567 0.0641 26963 
30.947650/ 0.0641 58977 

6,635,297.324 
6,637,154.187 
6,639,011.055 
6.640.867.928 
6i642i724.806 
6.644.581.689 

30.948050 0.0643 19611 
30.948117 0.0643 51851 

6;646:438.576 
6,648,295.468 
6,650,152.365 
6,652,009.267 

I 0.866 02540 I 6,653,866.173 I 0.0645 13619 
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Meridional Difference Diff. Diff. 
AV 

second second 
arcs 

(meters) second 

- - 

Lat. K 

541.13 0.866 02540 242.35 
541.77 0.866 17081 242.23 
542.42 0.866 31615 242.10 

241.97 

I 
6,650,000 13.52448 4896' 0 1496 
6,660,000 13.57344 4923' 0:1500 
6,670,000 13.62267 4950 0.1505 
6.680.000 13.67217 4977 0.1530 

30.948517 
30.948600 
30.948683 

0.0645 13619 
0.0645 46087 
0.0645 78593 

30.949000 
30.949083 
30.949150 
30.949233 

0.0647 09002 
0.0647 41700 
0.0647 74437 
0.0648 07213 

544.97 
545.62 
546.27 
546.90 

0.866 89675 241.62 
0.867 04172 241.48 
0.867 18661 241.37 
0.867 33143 241.25 5145 

241.121 6.750.0001 14.02640 5174 
5203 
5233 

0.1538 
0.3542 
0.1546 
0.1551 

30.949383 
30.949467 
30.949550 
30.949633 

0.0648 72880 
0.0649 05772 
0.0649 38703 
0.0649 71673 

548.85 
549.50.0.867 
550.15 

0%7 76545 

0.868 05443 
90998. 

550.80 
551.45 
552.12 

0.868 19881 
0.868 34312 
0.868 48735 30.949867 

30.949950 
30.950017 

0.0650 70817 
0.0651 03944 
0.0651 37110 

240.27 
240.15 
240.02 
230.90 
239.78 

Scconds 
0 h 60 

10 & 50 
20 & 40 
30 I% 30 30.950100 

30.950183 
30.950267 
30.950350 
30.950417 

6,700,290.379 30.950500 
6,702,147.409 30.950583 
6.704.004.444 30.950650 

30.950733 
30.950817 
30.950900 
30.950967 
30.953050 
30.951133 

0.0651 70316 
0.0652 03561 
0.0652 36845 
0.0652 70169 
0.0653 03533 
0.0653 36936 
0.0653 70379 
0.0654 03863 
0.0654 37386 
0.0654 70949 
0.0655 04552 
0.0655 38195 
0.0655 71878 
0.0656 05602 

554.08 
554.73 
555.40 
556.07 
556.72 
557.38 
558.07. 
558.72 
559.38 

0.868 91961 
0.869 06355 
0.869 20742 
0.861) 35121 
0.860 49493 
0.869 63857 
0.869 78215 
0.869 92564 
0.870 06907 

560.72 
561.38 
562.07 
562.73 
563.40 

0.870 35570 238.67 
0.870 49890 238.55 
0.870 64203 238.43 
0.870 78509 238.30 
0.870 92807 238.18 

564.08 
564.75 
565.43 

0.871 07098 
0.871 21381 
0.871 35657 

567.48 
568.15 
568.83 

0.871 78441 
0.871 92688 
0.872 06927 

569.52 
570.22 
570.90 

0.872 21 150 
0.872 35384 
0.872 49601 .. . ._ 

236.95 COltItECTIOS FACTORS 
~ ~. 236.82 (Corrections to iinitg 

571.57 0.872 m i o  236.72 
572.27 0.872 78013 236.58 
572.95 0.872 92208 236.45 

236.33 
236.22 
236.10 

in 7th decimal place.) 
Correction for x --'bfh 
Correction for y +fa 
Arc-sine correction +V(Va)/15 

I I l- 
0 1  

60 00 
01 
02 
03 

, 04 
60 05 

06 
07 
08 
09 

60 10 
11 
12 
13 
14 

60 15 
16 
17 
18 
19 

60 20 
.2 1 
22 
23 
24 

60 25 
26 
27 
28 
29 

60 30 
31 
32 
33 
34 

60 35 
36 
37 
38 
39 

60 40 
41 
42 
43 
44 

60 45 
46 
47 
48 
49 

60 50 
51 
52 
53 
54 

60 55 
56 
57 
58 
59 

61 00 

6,653,866.173 
6,655,723.084 
6.657.580.000 
616591430.921 
6,661,293.846 

30.9487501 0.0646 11138 
30.9488331 0.0646 43721 
30.9489171 0.0646 76342 

543.051 0.866 46141 
543.681 0.866 60659 
544.331 0.866 75171 241.731 6.700.0001 13.77198 

241.871 6;690;000l 13.72194 50041 0.1515 
6,663,150.776 
6,665,007.71 1 

6.668.721.596 
6,666,864.651 

50321 0.1519 
5060 0.1.523 
5088 0.1528 
5117 0.1533 

616701578.545 
6.672.435.499 30.9493171 0.0648 40027 547.55 0.867 47618 

548.20 0.867 62085 6:674:292.458 
6,676,149.421 
6,678,006.389 
6,679,863.362 
6,681,720.340 
6.683.577.323 

30.949717 0.0650 04682 
30.949783 0.0650 37730 

240.521 
240.38 Correction for H 

Cor. 
0 

-3 
-4  
-5 

6:685:434.310 
6,687,291.302 
6,689,148.299 

~ 

552.77 0.868 63151 
553.431 0.868 77560 

6,691,005.300 
6.692.862.306 
6:604:719.317 
6,696,576.333 
6,698,433.354 

Correction for V 
Dccimnl Chr. 
0 <e 10 0 
I &  9 -1 
2 8  8 -2 
3 h  7 -3 
4 h  6 -3 
5 s :  5 -4  

6;705:861.483 
6,707,718.527 
6,709,575.576 
6,711,432.630 
6,713,280.688 
6,715,146.751 
6,717,003.819 
6,718,860.892 
6,720,717.069 
6.722.575.051 

30.951283 0.0656 73170 
30.951367 0.0657 07015 
30.951450 0.0657 40900 

238.05 
237.93 
237.82 
237.68 6;724[432.138 

6,726,289.229 
30.85161 7 0.0657 74826 
30.951 600) 0.0658 08793 

566.12 0.871 49926 
566.801 0.871 64187 

237.571 237.45 6,728,146.325 
6,730,003.426 
6.731.860.531 

30.951683 0.0658 42801 
30.951750 0.0658 76850 
30.951833, 0.0659' 10939 

237.32 
237.20 
237.08 6;733;717.641 

6,735,574.756 
30.951917 0.0650 45069 
30.9520001 0.0659 79240 

6,737,431.876 
6,730.289.000 
6,741,146.1 29 
6.743.003.263 
6; 744; 860.40 1 
6.746.7 1 7.544 

573.65 0.873 06395 
,574.35 0.873 20575 

6:748:574.692 
6,750,431.844 
6,752,289.001 
6,754,146.163 

235.97 
235.83 
235.73 

30.952850~ 0.0663 57852 577.82/ 0.873 91366 
578..521 0.874 05501 

235.58' pt; f F 
235.48) 
235.35, 60 00 8.1660 0.424X 
235.22 60 30 8.1652 0.413 
235.12 61 00 8.1643 0.403 

6.756.003.330 
6:757:860.501 
6,759,717.677 
6,761,574.858 
6,763,432.043 

.... 

579.221 0.871 19630 
579.92' 0.874 33751 
580.621 0.874 4786.2 

1 0.0665 31617 1 0.874 61971 6,765,289.233 



U. S. COAST A N D  GEODETIC SURVEY 

hleridional Difference Diff. 
arcs Per H Per 

(meters) second second 

62 

Lat. 

- 
0 1  

61 00 
01 
02 
03 
04 

61 05 
06 
07 
08 
09 

61 10 
11 
12 
13 
14 

61 15 
16 
17 
18 
19 

61 20 
21 
22 
23 
24 

61 25 
26 
27 
28 
29 

61 30 
31 
32 
33 
34 

61 35 
36 
37 
38 
39 

61 40 
41 
42 
43 
44 

61 45 
46 
47 
48 
49 

61 50 
51 
52 
53 
54 

61 55 
56 
57 
58 
59 

62 00 

Sin + V AV 
second 

582:03 
582.73 
583.45 

0 : S i i  iS0iO 
0.874 90161 
0.875 04245 

585.57 
586.28 
587.00 

,587.72 

0:Sii  46453 
0.875 60507 
0.875 74554 
0.875 88594 

589.15 
589.87 
590.58 
591.32 

0.876 16651 233.62 6:870:000 14.66716 5543 
0.876 30668 233.50 6,880,000 14.72259 5576 
0.876 44678 233.37 
0.876 58680 233.27 

.30.954183 
30.954250 
30.954333 

0.0669 52980 
0.0669 88372 
0.0670 23807 

30.954417 
30.954483 
30.954567 

0.0670 59286 
0.0670 94808 
0.0671 30373 593.48 

594.20 
594.93 
595.67 
596.38 

0.877 00644 232.87 Seconds Cor. 
0.877 14616 232.77 0 & 60 0 
0.877 28582 232.63 10 & 50 -3 

2 0 & 4 0  -5 0.877 42540 232.50 3 0 & 3 0  -6 
0.877 56490 232.40 

30.954800 
30.954867 
30.954950 
30.955033 
30.955100 

0.0672 37330 
.0.0672 73070 
0.0673 08853 
0.0673 44680 
0.0673 80551 

597.12 
597.85 
598.60 

0.877 70434 232.25 
0.877 84369 232.15 
0.877 98298 232.00 

599.33 
600.05 
600.78 

0.878 12218 231.90 
0.878 26132 231.77 
0.878 40038 231.63 

30.955183 
30.955267 
30.955333 

0.0674 16467 
0.0674 52427 
0.0674 88430 

603.02 
603.77 
604.50 
605.25 

0.878 81711 231.28 
0.878 95588 231.13 
0.879 09456 231.03 
0.879 23318 230.90 

30.955883 
30.955950 
30.956033 
30.956100 
30.956183 
30.956267 
30.956333 
30.956417 
30.956483 
30.956567 
30.956650 
30.956717 
30.956800 
30.956867 
30.956950 
30.957033 

0.0677 41698 
0.0677 78058 
0.0678 14463 
0.0678 50912 
0.0678 87406 
0.0679 23946 
0.0679 60531 
0.0679 97161 
0.0680 33837 
0.0680 70558 
0.0681 07325 
0.0681 44137 
0.0681 80995 
0.0682' 17898 
0.0682 54847 
0.0682 91842 

607.48 
608.23 
609.00 
609.75 

0.879 64857 230.53 
0.879 78689 230.40 
0.879 92513 230.28 
0.880 06330 230.15 

611.27 
612.02 
612.78 
613.53 
614.30 
615.05 
615.82 
616.58 
617.37 

0.880 33941 
0.880 47735 
0.880 61522 
0.880 75302 
0.880 89074 
0.881 02838 
0.881 16596 
0.881 30345 
0.881 44087 

30.957100 
30.957183 
30.957250 

0.0683 28884 
0.0683 65972 
0.0684 03105 

618.13 
618.88 
619.65 

0.881 57822 
0.881 71549 
0.881 85269 

30.957333 
30.957417 
30.957483 

0.0684 40284 
0.0684 77510 
0.0685 14783 

620.43 
621.22 
621.98 

0.881 98982 
0.882 12687 
0.882 26384 

- 

K 

__ 

0.1546 
0.1551 
0.1556 
0.1561 
0.1565 
0.1570 

6.765.289.233 581.331 0 874 61971 234.981 6.760.0001 14.07814 5203 
6:767:146.428 
6,769,003.627 
6,770,860.831 
6,772,718.039 30.953550 0.0666 71390 

30.953633 0.0667 06439 
584.15 0.875 18322 234.48 
584.87 0.875 32391 234.37 6.774.575.252 

6;776:432.470 
6,778,289.693 
6,780,146.920 
6,782,004.152 

575 
580 
585 
590 
595 
600 
605 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

6,783,861.389 
6.785.718.630 

30.954017 0.0668 82325 
30.954100 I 0.0669 17631 

588.43) 0.876 02626 233.75) 6.860.000) 14.6120.5 551 1 

6;787:575.876 
6,789,433.127 
6,791,290.382 
6,793,147.642 
6,795,004.907 
6.796.862.176 

I Correction for H 
592.03 0.876 72676 233.12 
592.75 0.876 86663 233.02 

6:798:719.450 
6,800,576.728 

30.954633 0.0671 65982 
30.954717/ 0.0672 01634 

6,802,434.01 1 
6,804,291.299 
6,806,148.591 
6,808,005.888 
6,809,863.190 
6.81 1,720.496 
6.813.577.807 Correction for V 

Decimal Cor. 
'0 & 10 0 
1 &  9 -1 
2 &  8 -2 
3 &  7 -3 
41% 6 -4 
5 &  5 -4 

6;815;435.123 
6,8 1 7,292.443 
6,819,149.768 

30.956417 0.0675 24477 
30.9554831 0.0675 60569 

601153 0.878 53936 231.53 
602.281 0.878 67828 231.381 

6,821,007.097 
6,822,864.431 
6,824,72 1.770 
6.826.579.1 I 3  
6;828,436.461 
6,830,293.814 
6,832,151.171 
6;834,008.533 
6,835,865.899 
6,837,723.270 
6,839,580.646 
6,841,438.026 
6,843,295.41 1 
6,845,152.800 
6,847,010.194 
6,848,867.593 
6,850:724.996 
6,852,582.404 
6,854,439.816 
6,856,297.233 

606.00 0.879 37172 230.77 
606.75 I 0.879 51018 230.6.5 

610.501 0.880 20139 230.03) 
229.901 
229.78 
229.67 
229.53 CORRECTION FACTORS 

(Corrections t o  unity 
in 7th decimal place.) 

Correction for x -pjfb 
Correction for y +fa 
Arc-sine correct,ion + V(Va)/l5 

229.40 
229.30 
229.15 
229.03 
228.92 

6,858,154.655 
6,860,012.081 
6,861,869.512 
6.863.726.947 

228.78 
228.67 
228.55 
'228.42 
228.28 6i865i584.387 

6:867.441.832 Ft; f F 228.17 
228.05 
227.92 
227.78 
227.67 

6:869:299.281 
6,871,156.735 
6,873,014.193 
6,874,871.656 

61 00 8.1643 0.403 X 
61 30 8.1635 0.392 
62 00 8.1627 0.381 I 0.0687 01844 I 0.882 94759 6,876,729.124 
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AV Diff. y, for Meridional Difference Diff. 
per V and K arcs Per H Per Sin + 

(meters) second second second 

- 

Lat. K 

30.957867 
30.957950 
30.958017 
30.958100 
30.958167 

0.0687 01844 
0.0687 39397 
0.0687 76996 
0.0688 14642 
0.0688 52336 

633.77 
634.57 
635.37 
636.17 
636.97 
637.77 
638.57 

0.884 30949 
0.884 44527 
0.884 58098 
0.884 7166C 
0.884 85216 
0.884 98764 
0.885 ,12304 

226.30 
226.18 
226.03 
225.93 
225.80 
225.67 
225.55 
225.43 
22.5.30 
225.17 
225.05 
224.92 
224.80 
224.68 
224.55 
224.42 
224.30 
224.18 
224.05 
223.92 

6,970,000 15.23660 5S85 0.1652 
6,980,000 15.29545 5921 0.1657 
6,990,000 15.35466 5958 0.1662 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -3 
20 & 40 -5 
30 & 30 -6 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 -2 

30.959000 
30.969083 
30.959167 
30.959233 
30.959300 
30.959383 
30.959467 
30.959533 
30.959617 
30.959683 
30.959767 
30.959833 
30.959917 
30.959983 
30.960067 

0.0692 70104 
0.0693 08370 
0.0693 46684 
0.0693 85047 
0.0694 23458 
0.0694 61918 
0.0695 00427 
0.0695 38984 
0.0695 77589 
0.0696 16244 
0.0696 54948 
0.0696 93701 
0.0697 32502 
0.0697 71353 
0.0698 10253 

639.38 
640.18 
641.00 

0.885 25837 
0.885 39363 
0.885 52881 

641.82 
642.62 
643.42 
644.25 
645.07 

0.885 66391 
0.885 79894 
0.885 93389 
0.886 06877 
0.886 20358 

645.88 
646.68 
647.52 

0.886 33831 
0.886 47296 
0.886 60754 

30.960133 
30.960217 
30.960300 

0.0698 49203 
0.0698 88202 
0.0699 27251 

658.32 
659.17 
660.00 
660.83 
661.70 
662.55 
663.38 

0.888 35025 
0.888 48378 
0.588 61723 
0.888 75061 
0.888 88391 
0.889 01714 
0.889 15029 

30.961267 
30.961333 
30.961417 
30.961483 
30.961567 
30.961633 
30.961717 

0.0704 39439 
0.0704 79192 
0.0705 18995 
0.0705 58849 
0.0705 98755 

.0.0706 38712 
0.0706 78720 

664.23 
665.10 
665.95 

9.889 28337 
0.889 41637 
O.SS9 54930 

666.80 
667.67 
668.52 
669.38 
670.23 
671.10 
671.97 
672.83 
673.70 
674.58 

0.889 68215 
0.889 81493 
0.889 94763 
0.890 08025 
0.890 21280 
0.890 34528 
0.890 47768 
0.890 61000 
0.890 74225 
0.890 87443 
0.891 00652 

30.961783 
30.961867 
30.961933 

0.0707 18780 
0.0707 58891 
0.0707 99054 

30.962017 
30.962083 
30.962167 
30.962233 
30.962317 

0.0708 39268 
0.0708 79534 
0.0709 19852 
0.0709 60222 
0.0710 00644 
0.0710 41119 

o r  

62 00 
01 
02 
03 
04 

62 05 
06 
07 
08 
09 

62 10 
11 
12 
13 
14 

62 15 
16 
17 
18 
19 

62 20 
21 
22 
23 
24 

62 25 
26 
27 
28 
29 

62 30 
31 
32 
33 
34 

62 35 
36 
37 
38 
39 

62 40 
41 
42 
43 
44 

62 45 
46 
47 
48 
49 

62 50 
51 
52 
53 
54 

62 55 
56 
57 
58 
59 

63 00 

6,876,729.124 
6,878,586.596 
6,880,444.073 
6,882,301 .554 
6,884,159.040 

625.88 0.882 94759 
626.651 0.883 08412 
627.43, 0.883 22057 
628.231 0.883 35695 
629.021 0.883 49325 14.89086 5676 0.1620 

14.94762 ~ ~ 1 0  0.1625 6,886,016.530 
6,887,874.025 
6.SS9.731 .Ti24 

30.958250 0.0688 90077 
30.958317 0.0689 27865 
30.958400 0.0689 65701 

61891 i589.028 
6,893,446.536 

30.958467 0.0690 03584 
30.958550/ 0.0690 41515 

6,895,304.049 
6,897,161.567 
6,899,019.089 
6,900,876.616 
6,902,734.147 
6,904,591.683 
6.906.449.223 
6:908;306.768 
6,910,164.318 
6,912,021.872 
6,913,879.430 
6.915.736.993 
6i917i594.561 
6,919,452.133 
6,921,309.710 
6,923,167.291 
6,925,024.877 
6,926,582.467 
6,938,740.002 
6,930,597.661 

648.33 0.886 74205 
649.171 0.886 87648 

2 &  8 -3 
3 &  7 -4 
4 &  6 -4 
5 &  5 -4 

223.80 
223.68 
223.55 
223.42 
223.30 

6,932,455.265 
6,934,312.873 
6.936.170.486 
6;938;028.104 
6,939,885.726 

30.960367 0.0699 66350 
30.9604331 0.0700 05498 653.30 0.887 54750 

654.13 0.887 68148 6,941,743.352 
6,943,600.983 
6.945.458.618 

223.18 
223.03 
222.93 
222.80 
222.67 
222.55 
222.42 
222.30 

61947i316.258 
6,949,173.903 
6.9.51.031.552 

'30.960817 0.0702 01989 
30.960883 0.0702 41438 

6:952:589..205 
6,954,746.863 
6,956,604.526 
6,958,462.193 

222.i7 
222.05 
221.92 
221.80 
221.67 
221.55 
221.42 
221.30 
221.17 
221.03 
220.92 
220.80 

CORRECTION FACTORS 
(Corrections t o  unit 

in 7th decimal place.) 
Correction for x - sfb 
Correction for y +fa 
Arc-sine correction +V(Va)/lS 

6,960,319.864 
6,962,177.540 
6,964,035.220 
6,965,892.905 
6,967,750.594 
6,969,608.288 
6 971,465.986 
6'973.323.689 
6:975:181.396 
6,977,039.108 
6,978,896.824 
6,980,754,545 
6 982.612.270 

F 

6:984;470.000 
6,986,327.734 220.15' 63 00 8.1611 0.360 

I 6,988,185.473 



U. S. COAST A N D  GEODETIC SURVEY 

Meridional Difference Diff. Diff. yl for * arcs Per H Per Sin +J per v and K 
(meters) second second second 

64 
- 

Lat. AV V 

30.962383 
30.962450 
30.962533 

0.0710 41119 
0.0710 81646 
0.0711 22225 

676.32 
677.18 
678.07 
678.95 

-. 
0.891 13855 219.90 
0.891 27049 219.80 
0.891 40237 219.65 
0.891 53416 219.53 

30.962750 
30.962833 
30.962900 

0.071 2 44277 
0.0712 85067 
0.0713 25909 681.58 

682.47 
683.37 

-_-.. 
0.891 92910 219.15 
0.892 06059 219.03 
0.892 19201 218.92 

30.962983 
30.963050 
30.963133 
30.963200 
30.963283 
30.963350 
30.963417 

0.0713 66804 
0.0714 07752 
0.0714 48754 
0.0714 89809 
0.0715 30917 
0.0715 72079 
0.0716 13294 

684.25 
685.13 
686.03 
686.92 
687.82 

0.892 32336 218.78 7,080,000 15.90444 630: 
0.892 45463 218.65 7,090,0001 15.96747 634: 
0.892 58682 218.53 7,100,000 16.03090 638’ 
0.892 71694 218.40 
0.892 84798 218.27 

688.72 
689.60 
690.50 

692.32 
693.22 
694.12 
695.03 
695.93 
696.85 
697.77 
698.67 

700.52 
701.43 
702.35 
703.27 
704.20 
705.12 
706.05 

691.40 

699.58 

0.892 97894 
0.893 10983 
0.893 24065 

0.893 50205 
0.893 63264 
0.893 76315 
0.893 89359 
0.894 02395 
0.894 15424 
0.894 28445 
0.894 41458 

0.894 67462 
0.894 80453 
0.894 93436 
0.895 06412 
0.895 19380 
0.895 32340 
0.895 45293 

0.893 37139 

0.894 54464 

217.90 
21 7.77 
217.65 

Seconds Cor. 
0 & GO 0 

l o &  50 -4 

30.963933 
30.964017 
30.964083 
30.964150 

0.0719 03308 
0.0719 44955 
0.0719 86657 
0.0720 28413 

30.964233 
30.964300 
30.964383 
30.964450 
30.964533 
30.964600 
30.964683 
30.964750 

30.964900 
30.964967 
30.965033 
30.965117 
30.965183 
30.965267 

30.964817 

0.0720 70224 
0.0721 12090 
0.0721 54010 
0.0721 95985 
0.0722 38016 
0.0722 80102 
0.0723 22243 
0.0723 64439 

0.0724 48998 
0.0724 91361 
0.0725 33780 
0.0725 76255 
0.0726 18785 
0.0726 61372 

0.0724 06691 

708.83 
709.78 
710.73 

0.895 84106 
0.895 97029 
0.896 09944 

30.965333 
30.965400 
30.965483 

0.0727 04016 
0.0727 46716 
0.0727 89472 

716.38 
717.33 
718.27 
719.23 
720.20 
721.15 
722.10 
723.07 
724.03 
725.00 

0.896 87274 
0.897 00136 
0.897 12990 
0.897 25837 
0.897 38676 
0.897 51508 
0.897 64331 
0.897 77148 
0.897 89956 
0.898 02758 

Coriect.ion for x - %fb 
Correction for y +fa 
Arc-sine correction +V(Va) / l5  30.965983 

30.966067 
30.966133 
30.966200 
30.966283 
30.966350 
30.966433 
30.9665no 

0.0730 90353 
0.0731 33565 
0.0731 76834 
0.0732 20160 
0.0732 63544 
0.0733 06986 
0.0733 50486 
0.0733 94044 

725.97 
726.92 
727.88 

0.898 15551 
0.898 28337 
0.898 41115 30.966567 

30.966650 
30.966717 

0.0734 37659 
0.0734 81332 
0.0735 25064 

728.87 
729.85 

0.898 53886 
0.898 66649 

a i  

63 00 
01 
02 
03 
04 

63 05 
06 
07 
08 
09 

63 10 
11 
12 
13 
14 

63 15 
16 
17 
18 
19 

63 20 
21 
22 
23 
24 

63 25 
26 
27 
28 
29 

63 30 
31 
32 
33 
34 

63 35 
36 
37 
38 
39 

63 40 
41 
42 
43 
44 

63 45 
46 
47 
48 
49 

63 50 
51 
52 
53 
54 

63 55 
56 
57 
58 
59 

64 00 

6,988,185.473 
6,990,043.216 
6,991,900.963 
6.993.758.715 

I 
67.5 4.51 0.891 00652’ 220.051 6.980.0001 15.29545 5922 3.1657 

3.1662 
3.1668 
D.1673 
0.1679 
0.1685 
0.1690 
0.1696 
0.1701 
0.1707 
0.1713 
0.1718 
0.1724 

30.962600 0.0711 62856 
30.9626831 0.0712 03540 6;995;616.471 

679.83 0.891 66588 219.42 7,030,000 15.59520 6101 
fisn 7n 0.891 79753 219.28 7.o4n.000 I i.~.65628 614: 

6,997,474.232 
6,999,331.997 
7;001. 189.767 
7;003;047.541 
7,004,905.320 
7,006,763.103 
7,008,620.891 
7.010.478.683 
7;012;336.480 
7,014,194.281 

218.151 
218.03 Correction for H 

7,016,052.086 
7,017,909.896 
7,019,767.710 
7.021.625.529 
71023i483.352 
7.025.341.179 

30.963783 ,0.0718 20176 
30.963867 0.0718 61715 20 & 4 0  -6 

30 & 30 -7 217.52 
217.40 
217.27 

7:027: 199.01 1 
7,029,056.847 
7,030,914.688 
7,032,772.533 

217.15 
217.021 

7,034,630.382 
7.036.4~8.236 

216.88 
216.77 
216.63 
216.52 
216.38 

Correctmion for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -2 
2 &  8 -3 
3 &  7 -4 
4 &  6 -5 
5 &  5 -5 

- , - -  , - - -  
7,038,346.094 
7,040,203.957 
7,042,061.824 
7,043,919.696 
7,045,777.572 
7 047.635.453 

216.27 
216.13 
216.00 

7i049i493.338 
7,051,351.227 

215.88 
215.781 

7,053,209.121 
7,055,067.019 
7,056,924.921 
7,058,782.828 
7,060,640.739 

706.98 0.895 58238 
707.92 0.895 71176 

21.5.63 
2 15.50. 
215.38 
215.2Fi 

215.121 215.00 7,062,498.655 
7.064.356.575 
7;066;214.499 
7,068,072.428 
7,069,930.361 

30.965550 0.0728 32285 
30.9656331 0.0728 75154 

214.62 
214.48 

7,071,788.299 
7,073,646.241 
7,075,504.1 87 
7.077.362.138 

214.12 
213.98 
213.87 7;079;220.093 

7.081.078.052 213.72 
213.62 
213.47 
21 3.37 
213.22 

7:082;936.016 
7,084,793.984 
7,086,651.956 
7,088,509.933 

La.t; f F 
0 

63 00 8.1611 0.360 X 
63 30 8.1604 0.349 
64 00 8.1596 0.338 

7.090.367.914 213.10 
212.97 
212.85 
212.72 

7;092:225.900 
7,094,083.890 
7,095,94 1.884 
7,097,799.883 212.801 7,099,657.886 ’ 0.0735 68855 



C O M P U T A T I O N  OF GEODETIC P O S I T I O N S  65 
~ 

Diff. 
per 

Djff. 
H Per Sin 4 

second second 

- - 

Lat. 

- 
0 1  

64 00 
01 
02 
03 
04 

64 05 
06 
07 
08 
09 

64 10 
11 
12 
13 
14 

64 15 
16 
17 
18 
19 

64 20 
21 
22 
23 
24 

64 25 
26 
27 
28 
29 

64 30 
31 
32 
33 
34 

64 35 
36 
37 
38 
39 

64 40 
41 
42 
43 
44 

64 45 
46 
47 
48 

. 49 
64 50 

51 
52 
53 
54 

64 55 
56 
57 
58 
59 

65 00 

~~ 

y, for AV K v and K 

730.82 
731.80 
732.77 

Meridional Difference 
arcs Per 

(meters) second 

0.898 79405 212.47 7,090,000' 15.96747 6343 0.1718 
0.898 92153 212.33 7,100,000 16.03090 6384 0.1724 
0.899 04893 212.22 7.110.000/ 16.09474 6426 0.1730 

735.73 
736.70 
737.70 
738.68 

0.899 43068 
0.899 55778 
0.899 68480 
0.899 81175 

211.83 
211.70 
211.58 
211.45 
211.32 
211.20 
211.07 
210.95 
210.82 
210.68 

7,140,000 16.28876 6552, 0. 
7,150,000 16.35428 6594' 0. 
7,160,000 16.42022 6638 0. 
7,170,000 16.48660 6682 0. 
7,180,000 16.55342 6727 0. 
7,190,000 16.62069 67711 0. 
7,200,000 16.68840 6816, 0. 
7,210,000 16.75656 6863 0. 
7,220,000 16.82519 69091 0. 

30.967583 
30.967650 
30.967733 
30.967800 

0.0740 54439 
0.0740 98939 
0.0741 43499 
0.0741 88119 

741.67 
742.67 
743.67 
744.67 

0.900 19213 
0.900 31877 
0.900 44534 
0.900 57183 

210.57 
210.43 
210.30 
210.18 
210.05 
209.93 
209.80 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -4 
20 & 40 -7  
30 &30 -8 

745.68 
746.68 
747.68 
748.68 
749.72 
750.73 
751.73 

0.900 69824 
0.900 82458 
0.900 95084 
0.901 07702 
0.901 20313 
0.901 32916 
0.901 45512 

30.96soi7 
30.968083 
30.968167 

0.0743 22341 
0.0743 67202 
0.0744 12123 

30.968233 
30.968300 
30.968367 

0.0744 57106 
0.0745 02150 
0.0745 47254 752.75 

753.77 
754.80 

0.901 58100 
0.901 70680 
0.901 83253 

30.968583 
30.968667 
30.968733 
30.968800 
30.968883 

7,155,399.988 30.968950 
7,157,258.125 30.969017 
7.159.116.266 30.969083 

30.969167 
30.969233 
30.969300 
30.969383 
30.969450 
30.969517 
30.969583 

0.0746 82933 
0.0747 28282 
0.0747 73693 
0.0748 19165 
0.0748 64699 
0.0749 10296 
0.0749 55955 
0.0750 01675 
0.0750 47457 
0.0750 93302 
0.0751 39210 
0.0751 85180 
0.0752 31213 
0.0752 77308 
0.0753 23467 

755.82 
756.85 
757.87 
758.90 
759.95 
760.98 
762.00 
763.03 
764.08 
765.13 

0.901 95818 
0.902 08375 
0.902 20925 
0.902 33467 
0.902 46002 
0.902 58528 
0.902 71048 
0.902 83559 
0.902 96063 
0.903 08560 

766.17 
767.22 
768.25 

0.903 21048 
0.903 33529 
0.903 46003 

30.969667 
30.969733 
30.969800 

0.0753 69689 
0.0754 15974 
0.0754 62323 

771.42 
772.48 
773.53 

0.903 83377 
0.903 95820 
0.904 08255 

30.969867 
30.969950 

7,183,272.490 30.970017 
7,185,130.691 30.970083 
7.186.988.896 30.970150 

30.970233 
30.970300 

0.0755 08735 
0.0755 55210 
0.0756 01750 
0.0756 48354 
0.0756 95021 
0.0757 41 752 
0.0757 88547 

775.67 
776.73 
777.78 
778.85 
779.92 
781.00 
782.08 

0.904 33102 206.88 CORRECTIOx FACTORS 
0.904 45515 206.73 (Correct ions to unity 
0.904 57919 206.62 in 7th decimal place.) 
0.904 70316 206.48 Correction for s -":fb 
0.904 82705 206.37 Correction for y +fa 
0.904 05087 206.23 Arc-sine correction + V(Va)/l5 
0.905 07461 206.10 

783.G 
784.23 
785.30 
786.40 

0.005 i9827 205.98 
0.905 32186 205.85 
0.905 44537 205.72 
0.905 56880 205.60 

I I i l- 

7,099,657 886 
7,101,515.8!)3 
7.103.373.905 

30.966783 0.0735 68855 
30.966867 0.0736 12704 
30.966933 0.0736 56612 

7;105;231.921 
7,107,089.941 

30.967000 0.0737 00578 
30.9670831 0.0737 44603 

733.75 0.899 17626 212.08 7;120;000 16.15000 6467) 0.1736 
734.751 0.899 30351 211.95/ 7,130,0001 16.22367 6509, 0.1742 

7,108,947.966 
7,110,805.995 
7,112,664.028 
7.114.522.066 

748 
754 
760 
766 
772 
779 
785 
791 
797 

7;116;380.108 
7.11 8.238.154 

30.967433 0.0739 65617 
30.967517 0.0740 09998 

739.68 0.899 93862 
740.68 : 0.900 06541 -,-- - 7 -  ~ ~ 

7,120,096.205 
7,121,954.260 

7,125,670.383 
7,123,812.31 9 

7.127.528.451 30.967867 0.0742 32799 
30.967950 0.0742 77540 7:129;386.523 

7,131,244.600 
7,133i 102.681 
7,134,960.766 
7 136,818.856 
711 38.676.950 
7:140:535.048 
7,142,393.150 
7,144,251.257 

209.67 
209.55 
209.42 
209.28 
209.17 
209.03 
208.92 
208.77 
208.67 
208.52 
208.40 
208.28 
208.13 
208.02 
207.90 
207.75 
207.65 
207.50 
207.38 
207.25 
207.12 
207.00 

. . . . - . . 
30.968450 0.0745 92419 
30.9685171 0.0746 37645 

7,146,109.368 
7,147,967.483 
7.149.825.603 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -2 
2 &  8 -3 
3 &  7 -5 
4 &  6 -5 
5 &  5 -5 

- 7 -  -,- 
7,151,683.727 
7,153,541.855 

7:160:974.411 
7,162,832.561 
7,164,690.715 
7,166,548.873 
7,168,407.036 
7,170,265.203 
7,172,123.374 

769.32 0.903 58468 
770.371 0.903 70927 

7,173,981.549 
7,175,839.729 
7.177.697.91 3 
7;179;556.101 
7,181,43 4.203 

774.581 0.904 20682 

7;188;847.105 
7,190,705.319 
7,192,563.537 
7,194,421.759 
7,196,279.985 
7.198.138.21 6 
71199i996.451 30.970650) 0.0760 23493 

30.9707171 0.0760 70677 787.481 0.905 69216 205.451 Lat. f F 7,201,854.690 
7,203,712.933 
7,205,571.181 
7,207,429.433 
7,200,287.689 

788.571 0.505 81543 205.351 O 

789.67 0 905 93864 205.201 64 00 8.1596 0.338 X 
790.75~ 0:906 OG176 205.08, 64 30 8.1588 0.328 
791.85, 0.906 18481 204.971 65 00 8.1581 0.317 

1 0.906 30779 I 1 0.0763 07576 7,211,145.950 



U. S. COAST A N D  GEODETIC SURVEY 

AV Diff. v1 for Meridional Difference Diff. 
Per Sin 4 per V"and K arcs Per H 

(meters) second second second 

66 

Lat. 

O I  

65 00 
01 
02 
03 
04 

65 05 
06 
07 
08 
09 

65 10 
11 
12 
13 
14 

65 15 
16 
17 
18 
19 

65 20 
21 
22 
23 
24 

65 25 
26 
27 
28 
29 

65 30 
31 
32 
33 
34 

65 35 
36 
37 
38 
39 

65 40 
41 
42 
43 
44 

65 45 
46 
47 
48 
49 

65 50 
51 
52 
53 
54 

65 55 
56 
57 
58 
59 

66 00 

K 

30.971083 
30.971150 
30.971217 
30.971283 
30.971350 

0.0763 07576 
0.0763 55153 
0.0764 02795 
0.0764 50603 
0.0764 98278 

792.95 
794.03 
795.13 
796.25 
797.35 

0.906 30779 
0.906 43068 
0.906 55350 
0.906 67625 
0.906 79891 

16.75656 6863 
16.82519 6909 
16.89428 6955 

0.1791 
0.1797 
0.1804 

30.971433 
30.971500 
30.971567 

0.0765 46119 
0.0765 94027 
0.0766 42001 

798.47 
799.57 
800.67 

0.906 92150 
0.907 04401 
0.907 16645 

17.10437 7099 
17.17536 7148 
17.24684 7197 

0.1823 
0.1829 
0.1836 

804.03 
805.15 
806.28 

0.907 53330 203.55 
0.907 65543 203.42 
0.907 77748 203.28 

.30.971783 
30.971850 
30.971917 

0.0767 86324 
0.0768 34566 
0.0768 82875 

203.03 
202.92 
202.78 
202.65 
202.52 
202.40 

Correction for H 
Seconds Cor. 
0 C 60 0 

10 & 50 -5 

30.972133 
30.972200 
30.972267 
30.972333 
30.972400 

0.0770 28208 
0.0770 76788 
0.0771 25435 
0.0771 74151 
0.0772 22935 814.20 

815.35 
816.48 

0.908 62969 
0.908 75113 
0.908 87249 

30.972483 
30.972550 
30.972617 
30.972683 
30.972750 
30.972833 
30.972900 
30.972967 
30.973033 
30.973100 
30.973167 
30.973250 
30.973317 
30.973383 
30.973450 

0.0772 71787 
0.0773 20708 
0.0773 69697 
0.0774 18755 
0.0774 67882 
0.0775 17078 
0.0775 66344 
0.0776 15679 
0.0776 65083 
0.0777 14556 
0.0777 64100 
0.0778 13714 
0.0778 63397 
0.0779 13150 
0.0779 62974 

817.63 
818.78 
819.93 

. .._ - ~~. 

0.905 99377 
0.909 11498 
0.909 23611 

821.10 
822.25 
823.40 
824.55 
825.73 
826.90 
828.05 
829.22 
830.40 
831.57 

0.909 35716 
0.909 47814 
0.909 59904 
0.909 71986 
0.909 84060 
0.909 96127 
0.910 08186 
0.910 20238 
0.910 32281 
0.910 44317 

30.973517 
30.973600 
30.973667 

0.0780 12868 
0.0780 62833 
0.0781 12869 

832.75 
833.93 
835.12 

0.910 56346 
0.910 68366 
0.910 80379 

30.973717 
30.973800 
30.973867 
30.973933 
30.974000 
30.974083 
30.974133 
30.974200 
30.974283 
30.974350 
30.974417 
30.974483 
30.974550 
30.974617 
30.974700 
30.974767 
30.974833 
30.974900 
30.974967 
30.975033 
30.975117 
30.975167 

0.0781 62976 
0.0782 13154 
0.0782 63403 
0.0783 13723 
0.0783 64115 
0.0784 14578 
0.0784 65113 
0.0785 15720 
0.0785 66400 
0.0786 17151 
0.0786 67974 
0.0787 18871 
0.0787 69840 
0.0788 20882 
0.0788 71997 
0.0789 23185 
0.0789 74446 
0.0790 25781 
0.0790 77189 
0.0791 28671 
0.0791 80227 
0.0792 31857 
0.0792 83561 

836.30 
837.48 
838.67 

0.910 92384 
0.911 04382 
0.911 16371 

199.18 
199.07 
198.93 
198.80 
198.67 
198.55 
198.40 
198.30 
198.15 
198.03 
197.90 

CORRECTION FACTORS 
(Corrections to  unity 

. in 7th decimal place.) 
Correction for x -f.hfb 
Correction for y +fa 
Arc-sine correction +V(Va)/l5 

844.67 
845.85 
847.05 
848.28 
849.48 
850.70 
851.92 
853.13 
854.35 
855.58 

0.911 76204 
0.911 88148 
0.912 00084 
0.912 12012 
0.912 23932 
0.912 35845 
0.912 47749 
0.912 59647 
0.912 71536 
0.912 83418 

197.77 
197.65 
197.50 

Lat; f F 
O 

65 00 8.1581 0.317X lo-" 
856.80 
858.03 
859.27 

0.912 95292 
0.913 07158 
0.913 19017 

860.50 
861.73 

0.913 30867 
0.913 42710 
0.913 54546 

7,211,145.950 
7,213,004.215 
7,214,862.484 
7,216,720.757 
7,218,579.034 

204.43 7;240;000 16.96383 7003 0.1810 
204.321 7,250,000/ 17.03386 70511 0.1817 

7,220,437.315 
7,222,295.601, 
7.224.153.891 
7;226;012.185 
7,227,870.483 

30.971633 0.0766 90041 
30.9717001 0.0767 38149 

801.80 0.907 28881 
802.921 0.907 41109 

203.80 7'290;OOO 17.31881 7248 0.1843 
203.681 7~300,000/ 17.39129 72981 0.1850 

7,229,728.785 
7,231,587.092 
7,233,445.403 
7.235.303.7 18 30.971983 0.0769 31252 

30.972067l 0.0769 79696 
807.401 0.907 89945 

7;237;162.037 808.531 0.908 02135 
7,239,020.361 
7,240,878.689 
7,242,737.021 
7,244,595.357 
7,246,453.697 

202.271 
202.13 

2 0 C 4 0  -8 
30 & 30 -9 7,248,312.04 1 

7.256.170.390 
7:252:028.743 
7,253,887.100 
7,255,745.461 

202.02 
201.88 
201.75 

7,257,603:826 
7,259,462.196 
7.261.320.570 

201.63 
201.50 
201.37 
201.23 
201.12 
200.98 
200.87 
200.72 
200.60 
200.48 
200.33 
200.22 
200.08 
199.97 
199.82 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 &  9 -2 
2 &  8 -4 
3 &  7 -5 
4 &  6 -6 
5 &  5 -6 

7:263: 178.948 
7,265,037.330 
7,266,895.716 
7,268,754.106 
7,270,612.501 
7,272,470.900 
7,274,329.303 
7,276,187.710 
7,278,046.121 
7.279.904.537 
7;281 i762.957 
7,283,621.380 
7 285.479.808 199.70 

199.58 
199.43 
199.32 

7:287:338.240 
7,289,196.676 
7,291,055.116 
7,292,913.561 
7,294,772.009 
7.296.630.461 
7:298:488.918 
7,300,347.379 
7,302,205.844 
7,304,064.3 13 
7,305,922.786 
7,307,781.263 
7,309,639.745 
7,311,498.231 
7,313,356.721 
7,315,215.215 
7.317.073.713 
713181932.215 
7,320,790.722 
7,322,649.232 

197.38 65 30 8.1573 0.306 
197.27 66 00 8.1566 0.296 1 .  



Diff. yI for AV Meridional Difference Diff. 
arcs Per H Per Sin '$ per \T arid I( 

second (meters) second second' 
I< 

30.975233 
30.975317 
30.975383 
30.975433 
30.975517 

0.0792 83561 
0.0793 35339 
0.0793 87192 
0.0794 39119 
0.0794 91121 

862.97 
864.22 
865.45 

0.913 54546 197.12 17.53777 7401 0.1863 
0.913 66373 197.00 17.61178 7453 1 0.1870 
0.913 78193 196.87 17.68631 75061 0.1877 

869.22 
870.45 
871.72 
872.98 

0.914 13607 196.48 
0.914 25396 196.35 
0.914 37177 196.22 
0.914 48950 196.10 

30.975583 
30.975650 
30.975717 

0.0795 43199 
0.0795 95352 
0.0796 47579 

874.25 
875.52 
876.77 
878.05 
879.32 
880.60 

0.914 60716 195.97 7;410;000 18.22318 7894 0.1928 
0.914 72474 195.83 7,420,000 18.30212 7952 0.1935 
0.914 84224 195.72 7,430,000 18.38164 8010 0.1942 
0.914 95967 195.58 7,440,000 18.46174 8070 0.1950 
0.915 07702 195.45 
0.915 19429 195.32 

30.975917 
30.976000 
30.976050 
30.9761 17 

0.0798 04716 
0.0798 57247 
0.0799 09853 
0.0799 62536 

881.88 
883.15 
884.43 
885.73 
887.02 
888.32 

Correction for H 0.915 31148 195.18 
0.915 42859 195.07 Seconds Cor. 

0 & 60 0 0.915 54563 194.93 
10 & 5 0  -6 0.915 66259 194.82 
20 &40 -9 0.915 77948 194.67 

0.915 89628 194.55 30 & 30 -10 30.976600 
30.976667 
30.976733 
30.976800 
30.976867 
30.976933 
30.977017 
3 0 . ~ 7 0 6 7  

0.0803 33464 
0.0803 86763 
0.0804 40139 
0.0804 93593 
0.0805 47125 
0.0806 00735 
0.0806 54424 
0.0807 08191 

889.60 
890.90 
892.20 
893.50 
894.82 
896.12 

0.916 01301 
0.916 12966 
0.916 24623 
0.916 36273 
0.916 47915 
0.916 59549 

897.43 
898.73 
900.07 

0.916 71175 
0.916 82794 
0.916 94404 

30.977267 
30.977350 
30.977417 
30.977483 
30.977533 
30.977600 
30.977683 
30.977750 
30.977800 
30.977883 

0.0808 69965 
0.0809 24048 
0.0809 78210 
0.0810 32452 
0.0810 86773 
0.0811 41174 
0.0811 95656 
0.0812 50217 
0.0813 04858 
0.0813 59580 

901.38 
902.70 
904.03 
905.35 
906.68 
908.03 
909.35 
910.68 
912.03 
913.40 

0.917 06007 
0.917 17603 
0.917 29190 
0.917 40770 
0.917 52342 
0.917 63906 
0.917 75463 
0.917 87011 
0.917 98552 
0.918 10085 

30.977950 
30.978000 
30.978083 

0.0814 14384 
0.0814 69268 
0.0815 24233 

914.73 
916.08 
917.43 

0.918 21611 
0.918 33128 
0.918 44638 

30.978283 
30.978333 
30.978417 

0.0816 89617 
0.0817 44908 
0.0818 00281 

921.52 
922.88 
924.25 

0.918 79121 
0.918 90600 
0.919 02071 

30.978617 
30.978667 
30.978750 

0.0819 66893 
0.0820 22596 
0.0820 78381 

928.38 
929.75 
931.13 

0.919 36437 
0.919 47877 
0.919 59309 

30.978933 
30.979017 
30.979083 

0.0822 46236 
0.0823 02355 
0.0823 58557 

935.32 
936.70 
938.10 

0.919 93558 
0.920 04959 
0.920 16353 

30.979133 
30.979217 

' 

0.0824 14843 
0.0824 71213 
0.0825 27667 

Lat. 

O I  

66 00 
01 
02 
03 
04 

66 05 
06 
07 
08 
09 

66 10 
11 
12 
13 
14 

66 15 
16 
17 
18 
19 

66 20 
21 
22 
23 
24 

66 25 
26 
27 
28 
29 

66 30 
31 . 32 
33 
34 

66 35 
36 
37 
38 
39 

66 40 
41 
42 
43 
44 

66 45 
46 
47 
48 
49 

66 50 
51 
52 
53 
54 

66 55 
56 
57 
58 
59 

67 00 

7,322,649.232 
7,324,507.746 
7,326,366.265 
7,328,224.788 
7,330,083.314 

866.70 0.913 90005 196.75 7;350;000 17.76137 7559 0.1885 
867.971 0.914 01810 196.621 7,360,0001 17.83696 76141 0.1892 

7,33 1,94 1.845 
7,333,800.380 
7.335.658.919 
713371517.462 
7,339,376.009 

30.975783 0.0796 99882 
30.975850/ 0.0797 52261 

7,341,234.560 
7,343,093.115 
7,344,951.675 
7.346.810.238 
7i348i668.805 30.976200 0.0800 15295 

30.976267 I 0.0800 68131 7,350,527.377 
7,352,385.953 
7,354,244.533 
7,356,103.117 
7,357,961.705 
7.359.820.297 
7;361;678.893 
7,363,537.493 
7,365,396.097 
7,367,254.705 

194.42 
194.28 
194.17 
194.03 
193.90 
193.77 
193.65 
193.50 
193.38 
193.27 
193.12 
193.00 
192.87 
192.73 
192.62 
192.47 
192.35 
192.22 
192.10 
191.95 
191.83 
191.70 
191.57 
191.45 
191.32 
191.18 
191.05 
190.92 
190.80 
190.67 
190.53 
190.40 
190.28 
190.13 
190.02 
189.90 
189.75 
189.63 
189.48 

7,369,113.317 
7,370,971.933 
7,372,830.554 
7,374,689.178 
7,376,547.806 
7,378,406.439 
7,380,265.075 
7.382.123.716 

Correction for V 
Decimal Cor. 
0 & 10 0 
1 & 9  -3 
2 & 8 --4 
3 & 7  -6 
4 & 6  -7 
5 & 5  -7 

30377i33 0.0SOi 62037 
30.9772171 0.0808 15961 

7:383:982.361 
?,385,841.010 
7,387,699.662 
7,389,558.318 
7,391,416.979 
7,393,275.644 
7,395,134.312 
7,396,992.985 
7,398,851.662 
7.400.710.342 
7;402;569.027 
7,404,427.716 

30.978150 0.0815 79279 
30.9782171 0.0816 34407 

918.80 0.918 56140 
920.171 0.918 67634 

CORRECTION FACTORS 
(Corrections t o  unity 
in 7th decimal place.) 

Correction for x -)$fb 
Correction for y +fa 
Arc-sine correction +V(Va)/ 

7,406,286.409 
7,408,145.106 
7.410.003.806 
7;411;862.511 
7,413,721.220 

30.978483 0.0818 55736 
30.9785501 0.0819 11273 

925.62 0.919 13534 
927.001 0.919 24989 15 

7,415,579.933 
7,417,438.650 
7,419,297.370 
7.421.156.095 30.978817 0.0821 34249 

30.9788831 0.0821 90201 
932.53 0.919 70733 
933.921 0.919 82150 7i423i014.824 

7.424.873.557 La! f F 
0 

66 00 8.1566 0.296 X 10-19 
66 30 8.1559 0.286 
67 00 8.1552 0.275 

- I - -  - I - - -  - -  
7,426,732.293 
7,428,591.034 
7.430.449.779 939.50 0.920 27738 

940.901 0.920 39116 7i4321308.527 
7,434,167.280 I 0.920 50485 I 



68 
__ -- 

Lat. 
Diff. 

Sin 4 per 
second 

Diff. 

second 
H 

U. S. COAST A N D  GEODETIC SURVEY 

AV v, for 
V'arid K 

7,434,167.280 30.979283 
7,436,026.037 30.979350 
7,437,884.798 30.979400 
7,439,743.562 30.979467 
7,441,602.330 30.979550 

0.0825 27667 942.32 0.920 50485 189.37 7.430,OOO 
0.0825 84206 943.72 0.920 61847 189.25 7,440,000 
0.0826 40829 945.13 0.920 73202 189.10 7,450,000 
0.0826 97537 946.55 0.920 84.548 188.98 7,460,000 
0.0827 54330 947.98 0.920 95887 188.85 7,470,000 

7,443,461 .lo3 30.979617 
7,445,319.880 30.979667 
7,447.178.660 30.979733 

0.0828 11209 949.40 0.921 07218 188.72 
0.0828 681 73 950.82 0.921 18541 188.58 
0.0829 25222 952.25 0.921 29856 188.45 

7,452,755.024 30.979933 
7,454,613.820 30.980017 
7,456,472.621 30.980067 
7,458,331.425 30.980133 

0.0830 96886 956.57 0.921 63755 188.07 
0.0831 54280 958.00 0.921 75039 187.93 
0.0832 11760 959.43 0.921 86315 187..82 
0.0832 69326 ' - 960.88 0.921 97584 187.67 

30.980267 
30.980333 
30.980400 
30.980450 
30.980533 
30.980600 
30.980650 
30.980717 
30.980800 
30.980850 
30.980917 
30.980983 
30.981050 
30.981117 
30.981183 

0.0833 84720 
0.0834 42548 
0.0835 00463 
0.0835 58466 
0.0836 16557 
0.0836 74736 
0.0837 33003 
0.0837 91359 
0.0838 49803 
0.0839 08336 
0.0839 66958 
0.0840 25670 
0.0840 84470 
0.0841 43359 
0.0842 02339 

963.80 
965.25 
966.72 
968.18 
969.65 
971.12 

Correction for H 
Seconds Cor. 
0 & 60 0 

1 0 & 5 0  -6 
20 & 40 -10 

0.922 76244 186.77 3 0 & 3 0  -11 

0.922 20097 187.42 
0.922 31342 187.28 
0.922 42579 187.17 
0.922 53809 187.03 
0.922 65031 186.88 

974.07 
975.55 
977.03 
978.53 
980.00 
981.48 
983.00 
984.50 

0.922 98649 
0.923 09839 
0.923 21022 
0.923 32197 
0.923 43363 
0.923 54523 
0.923 65674 
0.923 76818 

30.981250 
30.981300 
30.981367 

0.0842 61409 
0.0843 20569 
0.0843 79820 

986.00 
987.52 
989.00 
990.53 
992.05 
993.57 

0.923 87953 185.47 
0.923 99081 185.33 
0.924 10201 185.20 
0.924 21313 185.08 
0.924 32418 184.95 
0.924 43515 184.80 

7,501,085.002 30.981633 
7,502,943.900 30.981700 
7,504,802.802 30.981767 
7,506,661.708 30.981833 

0.0846 17729 
0.0846 77435 
0.0847 37232 
0.0847 97121 

30.982017 
30.982100 
30.982150 

0.0849 77341 
0.0850 37599 
0.0850 97950 

1005.85 
1007.40 
1008.95 

1012.07 
1013.63 

1010.52 

1015.22 

0.926 32006 i83.77 
0.925 43032 188.63 
0.925 54050 183.52 CoRRECT1oN FACToltY 

(Corrections to unity 
0.925 76064 183.23 o,925 87058 183,13 Correction for x -%fb 
0.925 65061 183.38 in 7th decilnal place.) 

0.925 98046 182.98 ~ ~ ~ ~ ~ ~ ~ ~ o ~ o ~ ~ $ i o n  $:(va)i15 

30.982217 
30.982283 
30.982350 
30.982417 
30.982467 

0.0851 58394 
0.0852 18931 
0.0852 79562 
0.0853 40286 
0.0854 01104 

30.982533 
30.982600 
30.982667 

0.0854 62017 
0.0855 23024 
0.0855 84125 

1016.78 
1018.35 
1019.93 
1021.52 

. . ,. 
0.926 09025 182.851 
0.926 19996 182.73 
0.926 30960 182.58 
0.926 41915 182.47 

1024.70 
1026.28 
1027.88 
1029.48 
1031.08 

f F 0.926 63803 182.20 k"? 
0.926 74735 182.08 
0.926 85660 181.93 67.00 0.275 'O-" 
0.926 96576 181.82 67 30 . 8'1545 0'265 
0.927 07485 181.67 68 O0 8'1538 0.255 

Meridional Difference 

(meters) second 
arcs K 

O !  

67 00 
01 
02 
03 
04 

67 05 
06 
07 
08 
09 

67 10 
11 
12 
13 
14 

67 15 
16 
17 
,18 
19 

67 20 
21 
22 
23 
24 

67 25 
26 
27 
28 
29 

67 30 
31 
32 
33 
34 

67 35 
36 
37 
38 
39 

67 40 
41 
42 
43 
44 

67 45 
46 
47 
48 
49 

67 50 
51 
52 
53 
54 

67 55 
56 
57 
58 
59 

68 00 

8.38164 801 
8.46174 807 
8.54244 813 

0.1942 
0.1950 
0.1958 
0.1965 
0.1973 
0.1981 
0.1989 
0.1997 
0.2005 
0.2013 
0.2021 
0.2029 
0.2038 

8.62374 819 
8.70564 825 
8.78816 831 
8.87130 837 
8.95508 844 

7.449.037.444 30.9798001 0.0829 82357 953.681 0.921 41 I63 188.331 7,510.0001 9.03949 850 
7i4501896.232 30.9798671 0.0830 39578 955.131 0.921 52463 188.201 7,520:0001 19.12454 857 

7i460i190.233 30.980200( 0.0833 26979 962.351 0.922 08844 187.551 
7.462.049.045 
714631907.861 
7,465,766.681 
7,467,625.505 
7,469,484.332 
7,471,343.164 
7,473,202.000 
7.475.060.839 

972.601 0.922 87450 186.651 

7:476:919.682 
7,478,778.530 
7,480,637.381 
7,482,496.236 
7,484,355.095 
7,486,213.958 
7,488,072.825 

Correction for V 
Decimal Cor. 
0 & 10 0 
I &  9 -3 
2 &  8 - R 

7,489,931.696 
7,491,790.571 

3 &  7 -7 
41% 6 -8 
5 & 5 -8 7;493;649.449 

7,495,50g.331 
7,497,367.218 

30.981450 0.0844 39160 
30.9815001 0.0844 98592 
30.9815671 0.0845 .w 15 

30.981900 0.0848 57102 
30.981950 0.0849 17175 

7,508,520.618 

7,512,238.449 
7,514,097.370 
7,515,956.296 
7,517,815.225 
7,519,674.158 
7,521,533.095 
7,523,392.036 
7,525,250.981 

7,510,379.632 

7,527,109.929 
7,528,968.881 
7.530.827.837 
7i532i686.797 
7,534,545.761 

30.982733 0.0856 45321 
30.982800/ 0.0857 06612 1023.121 0.926 52863 182.331 

7,536,404.729 
7,538,263.701 
7,540,122.676 
7,54 1,981.655 
7,543,840.638 30.9831171 0.0860 14500 
7,545,699.625 I 0.0860 76365 1 0.927 18385 I 



COMPUTATION O F  GEODETIC POSITIONS 69 

Diff. 
Sin + per 

second 

Meridional Difference Diff. 

(meters) second 
H 

second 
arcs AV 1 K y, for 

and K V 

181.55 
181.42 
181.30 

7,540,000 19.29662 
7,550,000 19.38366 
7.560.000 19.47138 

8704 
8772 
8840 
8910 

0.2029 
0.2038 
0.2046 
0.2054 

30.983183 
30.983250 
30.983300 

0.0860 76365 
0.0861 38327 
0.0862 00386 

30.983367 
30.983433 

0.0862 62541 
0.0863 24793 

1037.53 
1039.17 

0.927 51041 
0.927 61910 

9123 
9196 
9370 

0.2080 
0.2088 
0.2097 

30.983817 
30.983883 
30.983950 
30.984000 
30.984067 
30.984133 
30.984200 
30.984267 
30.984333 
30.984383 
30.984450 
30.984517 
30.984583 
30.984633 
30.984700 

0.0867 00360 
0.0867 63299 
0.0868 26337 
0.0868 89473 
0.0869 52709 
0.0870 16045 
0.0870 79481 
0.0871 43016 
0.0872 06651 
0.0872 70387 
0.0873 34225 
0.0873 98164 
0.0874 62203 
0.0875 26343 
0.0875 90585 

1048.98 
1050.63 
1052.27 
1053.93 
1055.60 
1057.27 
1058.92 
1060.58 
1062.27 
1063.97 

1067.32 
1069.00 
1070.70 
1072.42 

1065.65 

0.928 26962 
0.928 37776 
0.928 48583 
0.928 59381 
0.928 70172 
0.928 84955 
0.928 01730 
0.929 02498 
0.929 13257 
0.929 24009 

0.929 45488 
0.929 56216 
0.929 66936 
0.929 77649 

0.929 34752 

30.984767 
30.984833 
30.984883 

0.0876 54930 
0.0877 19377 
0.0877 83926 

1074.12 
1075.82 
1077.53 

0.929 88353 
0.929 99049 
0.930 09738 

30.985400 
30.985450 
30.985517 
30.985583 
30.985633 

7,620,062,224 30.985700 
7.621.921.366 30.985767 

0.0883 04032 
0.0883 69514 
0.0884 35100 
0.0885 00790 
0.0885 66586 
0.0886 32489 
0.0886 98497 

_... ~. 

1094.83 
1096.60 
1098.38 

0.931 16i9i 
0.931 26793 
0.931 37388 

30.985833 
30.985900 
30.985950 

0.0887 64611 
0.0888 30831 
0.0888 97157 

- -. - 
107.23 
109.02 
110.78 
112.58 
114.38 
116.18 

-. . - - . . - . 
0.931 90240 
0.932 00787 
0.932 11326 
0.932 21857 
0.932 32380 
0.932 42895 

7,629,357.973 30.986017 
7,631,217.134 30.986083 
7,633,076.299 30.986150 
7,634,935.468 30.986200 
7,636,794.640 30.986267 
7,638,653.816 30.986333 
7,640,512.996 30.986383 
7.642.372.179 30.986450 

0.0889 63591 
0.0890 30132 
0.0890 96779 
0.0891 63534 
0.0892 30397' 
0.0892 97368 
0.0893 64448 
0.0894 31636 

118.00 
119.80 
121.60 

. . . -. . - - - . . . , . , 
0.932 53403 174.98 
0.032 63902 174.87 
0.932 74394 174.73 

716443231.366 30.986517 
7,646,090.557 30.986567 
7,647,949.751 '30.986633 

0.0894 98932 1123.43 0.932 84878 174.58 
0.0895 66338 1125.25 0.932 95353 174.47 
0.0896 33853 1127.08 0.933 05821 174.33 Ft; f F 

7,649,808.949 30.986700 0.0897 01478 1128.90 
7,651,668.151 30.986767 0.0897 69212 1130.73 
7,653,527.357 30.9868171 0.0898 37096 1132.58 
7,655,356.566 30.9868S3 0.0899 05011 1134.43 
7,657,245.779 10.0899 73077 

0.933 16281 174.22 68 00 8.1538 0.255 x 1O-12 0.933 26734 174.07 
0.933 37178 173.93 68 30 0.245 
0.933 47614 173.82 69 O0 8'1525 0.235 
0.933 58043 

Lat. 

O f  

68 00 
01 
02 
03 
04 

68 05 
06 
07 
08 
09 

68 10 
11 
12 
13 
14 

68 15 
16 
17 
18 
19 

68 20 
21 
22 
23 
24 

68 25 
26 
27 
28 
29 

68 30 
31 
32 
33 
34 

68 35 
36 
37 
38 
39 

68 40 
41 
42 
43 
44 

68 45 
46 
47 
48 
49 

68 50 
51 
52 
53 
54 

68 55 
56 
57 
58 i 
59 

69 00 

7,545,699.625 
7,547,558.616 
7.549.417.61 1 
71551i276.609 
7,553,135.611 

181.15 7;570;000 19.55978 
181.031 7,580,000/ 19.64888 8980 0.2062 

9051 0.2071 7,554,994.61 7 
7,556,853.627 
7,558,712.64 1 
7.560.571.659 
7; 5621430.680 
7,564,289.705 
7,566,148.734 
7,568,007.767 
7,569,866.804 
7,571,725.844 
7,573,584.888 
7.575.443.936 

180.231 7.640.0001.20.19853 9421 0.2115 
9497 0.2124 
9575.0.2133 

Correction 
Seconds 
01% 60 

10 & 50 
20 & 40 
30 & 30 

179.58 
179.47 
179.32 
179.20 
179.05 
178.93 
178.80 
178.67 
178.55 
178.40 

for H 
Cor. 

0 
-7 
- 12 
- 13 

7;577;302.988 
7,579,162.044 
7,581,02 1.104 
7,582,880.167 
7,584,739.234 
7,586,598.305 
7,588,457.380 
7,590,316.458 
7,592,175.540 
7.594.034.626 

178.27 
178.15 
178.02 
177.88 
177.7.5 

Correction for V 
Decimal Cor. 
0 h 10 0 
I &  9 -3 
2 h  8 -6 
3 h  7 -8 
4 &  6 -9 
5 &  5 -9 

7;695;893.716 
7,597,752.809 
7,599,611.906 

30.984950 0.0878 48578 
30.9850171 0.0879 13332 

1079.23 0.930 20419 
1080.97 0.930 31092 

7,601,471.007 
7,603,330.1 12 
7,605,189.221 
7.607.048.333 

177.62 
177.48 
177.37 
177.22 
177.10 
176.97 
176.82 
176.70 
176.58 
176.43 
176.30 
176.18 

7;608;907.449 
7 610.766.569 1091.37 0.930 94964 

1093.10 0.931 05.582 7:612:625.693 
7,614,484.820 
7,616,343.951 
7,618,203.086 

1100.13 0.931 47974 
1101.90 I 0.931 58552 

7:623:780.512 
7,625,639.662 
7,627,498.81 6 

I 10.5.43 I 0.931 71168.5 17.5.92 
103.67 0.931 69123 176.03 

~. 

175.78 
175.65 
175.52 
175.38 
175.25 
175.13 

CORRECTION FACTORS 
(Correct ions to unity 
in 7th dcciinal place.) 

Correction for s - >$fh 
Correction for y +fa 
Arc-sine rorrectioii 4- VIVa)/l5 



70 
- - 

Lat. 
Diff. 

second 
Per 

U. S. COAS' 

AV K Diff. y, for 
Sin per V and I< second 

T A N D  GEODETIC SURVEY 

30.986950 
30.987017 
30.987067 
30.987133 
30.987183 
30.987250 
30.987317 

0.0899 73077 
0.0900 412.54 
0.0901 09541 
0.0901 77940 
0.0902 46451 
0.0903 15074 
0.0903 83809 

1136.28 
1138.12 
1339.98 
1141.85 
1143.72 
1145.58 
1147.47 
1149.33 

0.933 58043 
0.933 68463 
0.933 78876 
0.933 89281 
0.933 99677 
0.934 10066 
0.934 20447 
0.934 30821 

173.67 
173.55 
173.42 
173.27 
173.15 
173.02 
172.90 
172.75 

7,650,000 20.29274 
7,660,000 20.38771 
7,670,000 20.48346 
7,680,000 20.58000 
7,690,000 20.67733 
7,700,000 20.77548 
7,710,000 20.87444 
7.720.000 20.97423 

9497 
9575 
9654 
9733 
9815 
9896 
9979 

10063 

0.2124 
0.2133 
0.2142 
0.2151 
0.2160 
0.2170 
0.2179 
0.2188 30.987367 

30.987433 
30.987500 

0.0904 52657 
0.0905 21617 
0.0005 90690 

30.987.567 
30.987617 
30.987683 
30.987733 
30.987800 
30.987867 
30.987933 
30.987983 
30.988050 
30.988100 

0.0906 59877 
0.0907 29178 
0.0907 98591 
0.0908 681 19 
0.0909 37761 
0.0910 07519 
0.0910 77391 
0.0911 47378 
0.0912 17480 
0.0912 87699 

1155.02 
1156.88 
1158.80 
1160.70 
1162.63 
1164.53 
1166.45 
1168.37 
1170.32 

0.934 61893 
0.934 72234 
0.934 82568 
0.934 92893 
0.935 03211 
0.935 13521 
0.935 23823 
0.935 34117 
0.935 44403 171.301 0 6 60 

172.35 
172.23 
172.08 
171.97 
171.83 

7,750,000 21.27870 
7,760,000 21.38192 
7,770,000 21.48603 

10322 
10411 
10501 

0.2218 
0.2228 
0.2238 

1172.25 
1174.18 
1176.13 
1178.07 
1180.03 

0.935 54681 171.18 10 6 50 -8 
20 R. 40 -13 
30 6 30 -15 0.935 64952 171.03 

0.935 75214 170.90 
0.935 85468 170.78 
0.935 95715 170.65 

30.988167 
30.988233 
30.988283 

0.0913 58034 
0.0914 28485 
0.0914 99053 

30.988350 
30.988417 
30 98x487 

0.0915 69737 
0.0916 40539 
0.0917 1 i459 

30.988783 
30.988833 
30.988900 
30.988950 
30.989017 
30.989083 
30.989133 
30.989200 
30.989250 
30.98931 7 

0.0920 67827 
0.0921 39457 
0.0922 1 1207 
0.0922 83076 
0.0923 55065 
0.0924 27175 
0.0924 99406 
0.0925 71 757 
0.0926 44229 
0.0927 16823 

1193.83 
1195.83 
1197.82 
1199.82 
1201.83 
1203.85 
1205.85 
1207.87 
1209.90 
1211.93 

0.936 67219 
0.936 77402 
0.936 87577 
0.936 97745 
0.937 07904 
0.937 18055 
0.937 28199 
0.937 38335 
0.937 48462 
0.937 58582 

30.989383 
30.989433 
30.989500 

0.0927 89539 
0.0928 62377 
0.0929 35338 1218.05 

1220.12 
1222.17 

0.937 88893 
0.937 98981 
0.938 09061 

30.990267 
30.990333 
30.990383 
30.990450 
30.990517 

0.0938 95108 
0.0939 69815 
0.0940 44649 
0.0941 19610 
0.0941 94699 
0.0942 69917 

1245.12 
1247.23 
1249.35 
1251.48 
12.53.63 

0.939 19418 166.42 Idat. ' f F 
0.939 29403 166.27 O . 
0.939 39379 . 166.15 69 00 8.1525 0.235 X IO-'* 
0.939 49348 166.02 69 30 8.1519 0.225 
0.939 59309 165.88 70 00 8.1512 0.215 
0.939 69262 

Meridional Difference 

(meters) second 
arcs 

0 1  

69 00 
01 
02 
03 
04 

69 05 
06 
07 
08 
09 

69 10 
11 
12 
13 
14 

69 15 
16 
17 
18 
19 

69 20 
21 
22 
23 
24 

69 25 
26 
27 
28 
29 

69 30 
31 
32 
33 
34 

69 35 
36 
37 
38 
39 

69 40 
41 
42 
43 
44 

69 45 
46 
47 
48 
49 

69 50 
51 
52 
53 
54 

69 55 
56 
57 
58 
59 

70 00 

7, 657,245,779 
7,659,104.996 
7.660.964.217 
7:662,823.441 
7,664,682.669 
7,666,541.900 
7.668.401.135 
7;670;260.374 
7,672,119.616 
7,673,978.862 

172.62 7;730:000 21.07486 
172.501 7,74o,ooo/ 21.17635 

10149 012198 
102351 0.2208 

7,675,838.112 
7,677,697.366 
7,670,556,623 
7,681,415.884 
7,683,275.148 
7,685,134.416 
7,686,993.688 
7,688,852.964 
7,690,712.243 
7,692,571.526 

171.70 
171.57 Correction 
171.43 Seconds 

for H 
Cor. 

0 

7,694,430.812 
7,696,290.102 
7.698.149.396 
7:700;008.693 
7,701,867.994 1182.001 0.936 05954 170.501 
7,703,727.299 
7,705,586.607 
7,707,445.91 9 
7.709.305.235 

1183.951 0.936 16184 Correction for V 
Decimal Cor. 
0 & 10' 0 
l a  9 -4 
2R. 8 -7 
3 6  7 -9 
4 6  6 - 10 
5 6  5 - 10 

170.38 
170.25 
170.12 
169.98 
169.85 
169.72 
169.58 
169.47 
169.32 
169.18 
169.07 
168.93 
168.78 
168.67 
168.53 
168.40 
168.25 
168.13 
168.00 
167.88 
167.73 
167.60 
167.47 
167.35 
167.20 

7i711i164.554 
7.71 3.023.877 
7:7 14:883.204 
7,716,743.534 
7,718,601.868 
7,720,461.205 
7,722,320.546 
7.724.179.891 
7i726i039.239 
7,727,898.591 
7,729,757.946 
7,731,617.305 
7,733,476.668 
7.735.336.034 

1213.97 0.937 68694 
1216.02 I 0.937 78798 

7;737; 195.404 
7,739,054.777 

30.989550 0.0930 08421 
30.9896171 0.0930 81628 CORRECTION FACTORS 

(Corrections to  unity 
in 7th decimal place.) 

Correction for x -!{fb 
Correction for y +fa 
Arc-sine correction + V(Va)/l5 

7,740,914.154 
7,742,773.534 
7.744.632.918 
7; 74 61492.306 
7,748,351.697 
7.7.50.21 1.092 

1232.531 0.938 59343 30.989917 0.0934 4951 6 
30.989967 0.0935 23468 
30.990033 o . 0 9 ~ 5  97.545 

1234.621 0.938 69375 167.071 
7:752:070.490 
7,753,929.892 
7,755,789.298 
7,757,648.707 
7,759,508.120 
7,761,367.536 
7,763,226.956 
7,765,086.379 
7,766,945.806 
7,768,805.237 



COMPUTATION O F  GEODETIC POSITIONS 

Meridional Difference Diff. 
per arcs Per H Per Sin 6 

(meters) second second second 

71 

y1 for 
V and K 

- - 

Lat. 

21.38192 10411 
21.48603 10501 
21.59104 10592 
21.69696 10684 
21.80380 10777 

o t  

70 00 
01 
02 
03 
04 

70 05 
06 
07 
08 
09 

70 10 
11 
12 
13 
14 

70 15 
16 
17 
18 
19 

70 20 
21 
22 
23 
24 

70 25 
26 
27 
28 
29 

70 30 
31 
32 
33 
34 

70'35 
36 
37 
38 
39 

70 40 
41 
42 
43 
44 

70 45 
46 
47 
48 
49 

70 50 
51 
52 
53 
54 

70 55 
56 
57 
58 
59 

71 00 

0.2228 
0.2238 
0.2248 
0.2258 
0.2269 

7,768,805.237 30.990567 
7,770,664.671 30.990633 
7,772,524.109 30.990683 
7,774,383.550 30.990750 
7,776,242.995 30.990800 
7,778,102.443 30.990867 
7,779.961.895 30.990917 
7.781.821.350 30.990983 

0.0942 69917 1255.77 0.939 69262 
0.0943 45263 1257.90 0.939 79207 
0.0944 20737 1260.03 0.939 89144 
0.0944 96339 1262.20 0.939 99073 
0.0945 72071 1264.38 0.940 08994 
0.0946 47934 1266.55 0.940 18907 
0.0947 23927 1268.70 0.940 28813 
0.0948 00049 1270.87 0.940 38710 

65.75 
65.62 
65.48 
65.35 
65.22 

7,760,00( 
7,770,00( 
7,780,00( 
7,790,00( 
7,800,00( 

7:783:680.809 30.991033 0.0948 76301 1273.05 0.940 48599 64.70 7;840;00( 
7,785,540.271 30.991100 0.0949 52684 1275.28 0.940 58481 164.55 7,850,00( - -^- ^ ^ ^  --- ^^ ^ ^ - -  -- - ̂ ^ _ ^  ̂ ^^^. .--- .- - _.,. _". ..-. - 

65.10 
64.95 
64.82 

7,787,3YY.131 3 U . Y Y l l b l  U.UYSU %YZUl 1211.+1 U.Y4U 02M.94 lb4.4L I,WJU,UU( 
7,789,259.207 30.991217 0.0951 05849 1279.63 0.940 78219 164.30 7,870,00( 
7 mi 1 1  Q fiRn ?n cm7fi7 n nwii ~3f i37  1 3 ~ 1  QX n 44n 881177 1 fib 1 F, 7 88n nnr 

7,810,OOC 
7,820,00( 
7,830,00( 

.,--->--. .,."I..IV."V.I ".v""- ----. _ _ _  -.-- ---. . ~ --.-- 
7,792;978.156 30.991333 0.0952 59537 1284.07 0.940 97926 164.03 7,890,00( 
7,794,837.636 30.991400 0.0953 36581 1286.28 0.941 07768 163.90 

21.91 157 10873 
22.02030 10969 
22.12999 11067 

A v /  

V 

0.2279 
0.2289 
0.2300 

7,796,697.120 30.991450 
7,798,556.607 30.991517 
7,800,416.098 30.991567 
7,802,275.592 30.991617 
7,804,135.089 30.991683 

0.0954 13758 1288.52 0.941 17602 163.75 Correction for H 
Seconds Cor. 0.0954 91069 1290.72 0.941 27427 163.63 
I) & 60 '0 0.0955 68512 1292.95 0.941 37245 163.48 

10 & 50 -10 0.0956 46089 1295.20 0.941 47054 163.37 
0.0957 23801 1297.45 0.941 56856 163.23 3n R. 4n -15 

22.24066 111651 0.2311 
22.35231 11265 0.2322 
22.46496 11367 0.2332 

7,805,994.590 30.991750 
7,807,854.095 30.991800 
7,809,713,603 30.991850 
731 1,573.114 30.991917 
7,813,432.629 30.991983 

22.57863 114701 0.2343 
22.69333 115751 0.2354 
22.80908 11681 0.2365 

- v  .I _- -- 
0.0958 01648 1299.70 0.941 66650 163.10 30 8: 30 - 17 
0.0958 79630 1301.93 0.941 76436 162.97 
0.0959 57746 1304.20 0.941 86214 162.82 
0.0960 35998 1306.47 0.941 95983 162.70 
0.0961 14386 1308.75 0.942 05745 162.57 

7,815,292.148 30.992033 

7,819,011.196 30.992150 
7,820,870.725 30.992200 
7,822,730.257 30.992267 
7,824,589.793 30.992317 
7.826,449.332 30.992383 
7;828,308.875 30.992450 
7,830,168.422 30.992500 
7,832,027.972 30.992550 

7,817,151.670 30.992100 
0.0961 92911 1311.03 0.942 15499 

0.0963 50371 1315.60 0.942 34983 
0.0964 29307 131 7.88 0.942 44713 
0.0065 08380 1320.22 0.942 54435 
0.0965 87593 1322.52 0.942 641 49 
0.0966 66944 1324.82 0.942 73855 
0.0967 46433 1327.12 0.942 83553 
0.0968 26060 1329.45 0.942 93243 
0.0969 05827 1331.82 0.943 02925 

-0.0962 71573 1313.30 0.942 25245 

7,833,887.525 30.992617 
7,835,747.082 30.992667 
7,837,606.642 30.992733 
7,839,466.206 30.992783 
7,841,325.773 30.992850 

62.43 
62.30 
62.17 
62.03 
61.90 
61.77 
61.63 
61.50 
61.37 
61.25 

0.0969 85736 1334.15 0.943 12600 161.10 
0.0970 65785 1336.47 0.943 22266 160.97 
0.0971 45973 1338.82 0.943 31924 160.83 
0.0972 26302 1341.18 0.943 41574 160.70 
0.0973 06773 1343.55 0.943 51216 160.58 

7,843,185.344 30.992900 
7,845,044.918 30.992967 
7,846,904.496 30.993017 
7,848,764.077 30.993067 
7,850,623.661 30.993133 

0.0973 87386 1345.92 0.943 60851 160.431 
0.0974 68141 1348.28 0.943 70477 
0.0975 49038 1350.65 0.943 80095 
0.0976 30077 1353.03 0.943 89705 
0.0977 11259 1355.47 0.943 99308 

7,852,483.249 30.993183 
7,854,342.840 30.993250 
7,856,202.435 30.993300 
7.858.062.033 30.993367 
7:859;921.635 30.9934171 0,0981 19336 1367.521 0.944 47699 

0.0977 92587 1357.85 0.944 08902 
0.0978 74058 1360.25 0.944 18488 
0.0979 55673 1362.65 0.944 28067 
0.0980 37432 1365.07 0.944 37637 

7,861,781.240 30.993467 
7,863,640.846 30.993533 
7,665,500.460 30.993583 
7,867,360.075 30.993650 
7,869,219.694 30.993700 

60.30 
60.17 
60.C5 
59.90 
59.77 
59.65 
59.50 
59.37 
59.25 
59.10 
58.97 
58.85 

0.0982 01387 3369.95 0.944 56754 
0.0982 83584 1372.35 0.944 66300 
0.0983 65925 1374.80 0.944 75838 
0.0984 48413 1377.25 0.944 8.5369 158.70 
0,0985 31048 1379.73 0.944 94891 158.58) 

Correction for V 
Decimal Cor. 
0 & 1 0  0 
1 &  9 -4 
2 $  8 -8 
3 &  7 - 10 
4 &  6 -12 
5 &  5 - 12 

7,871,079.316 30.993750 
7,872,938.941 30.993817 
7,874,798.570 30.993883 

CORRECTION FACTORS 
(Corrections t o  unity 
in 7th decimal place.) 

Correction for x ->hfb 
Correction for y +fa 
Arc-sine correction +V(Va) / l5  

0.0986 13832 1382.18 0.945 04406 158.43 f F 
0.0986 96763 1384.65 0.945 13912 158.30 
0.0987 79842 1387.10 0.945 23410 158.18 70 00 8,1512 0.215 x 10-12 

7,876,658.203 30.993933 0.0988 63068 1389.60 
7,878,517.839 30.993983~ 0.0989 46444 1392.10 

0.945 32901 158.03 7o 30 8.1506 206 
0.945 49383 157.92 71 00 8.1500 0 196 



72 

Lat. 

o r  

71 00 
01 
02 
03 
04 

71 05 
06 
07 
08 
09 

71 10 
11 
12 
13 
14 

71 15 
16 
17 
18 
19 

71 20 
21 
22 
23 
24 

71 25 
26 
27 
28 
29 

71 30 
31 
32 
33 
34 

71 35 
36 
37 
38 
39 

71 40 
41 
42 
43 
44 

71 45 
46 
47 
48 
49 

71 50 
51 
52 
53 
54 

71 55 
56 
57 
58 
59 

72 00 

Diff. 
per 

Meridional Difference Diff. 
arcs Per H Per Sin + 

(meters) second second second 

I 

U. S. COAST A N D  GEODETIC SURVEY 

V AV ?'I for 
.V and I< 

7,880,377.478 30.994050 
7,882,237.121 30.994100 
7,884,096.767 30.994150 
7.885.956.416 30.99421 7 

0.0990 29970 1394.60 0.945 51858 157.77 
0.0991 13646 1397.08 0.945 61324 157.63 
0,0991 97471 1399.58 0.945 70782 157.52 
0.0992 81446 1402.10 0.945 80233 157.37 

, ~ ~ ~ , ~  _ _  ~~~~~~ 

7,891,535.355 30.994383 
7,893,395.048 30.994433 
7,895,254.714 30.994500 
7,897,114.384 30.994550 

. . . .~ 

0.0995 34280 1409.68 0.946 08536 156.97 
0.0996 18861 1412.22 0.946 17954 156.85 
0.0997 03594 1414.78 0.946 27365 156.70 
0.0997 88481 1417.35 0.946 36767 156.57 

1419.90 
1422.47 
1425.03 
1427.62 
1430.22 
1432.82 
1435.40 
1438.00 
1440.63 
1443.27 
1445.90 
1448.52 
1451.17 
1453.82 
1456.50 

0.946 46161 
0.946 55548 
0.946 64926 
0.946 74296 
0.946 83659 
0.946 93013 
0.947 02359 
0.947 11698 
0.947 21028 
0.947 30350 
0.947 39664 
0.947 45970 
0.947 58269 
0.947 67559 
0.947 76841 

156.45 
156.30 
156.17 
156.05 
155.90 
155.77 
155.65 
155.50 
155.37 
155.23 
155.10 
154.98 
154.83 
154.70 
154.57 
154.43 
154.30 
154.17 
154.03 
153.92 

7,980,000 23.90043 12701 
7,990,000 24.02751 1283 
8,000,000 24.15583 1295! 

Correction for H 
Seconds Cor. 
0 & 60 0 

1 0 & 5 0  -11 
2 0 & 4 0  -18 
30&30 -20 

Correction for V 
Decimal Cor. 
0 a 10 0 
1 &  9 -5 

30.994717 
30.994783 
30.994833 

. . . . . . - 
0.1000 44064 
0.1001 29566 
0.1002 15223 

30.994883 
30.994950 
30.995000 
30.995067 
30.995117 
30.995167 
30.995217 
30.995283 
30.995333 
30.995400 

0.1003 01036 
0.1003 87005 
0.1004 73129 
0.1005 59408 
0.1006 45847 
0.1007 32443 
0.1008 19197 
0.1009 06108 
0.1009 93178 
0.1010 80407 

30.995450 
30.995500 
30.995550 

0.1011 67797 
0.1012 55347 
0.101 3 43055 

30.995617 
30.995667 
30.995717 

0.1014 30924 
0.1015 18955 
n.1016 07149 153.77 

153.48 
153.37 

153.63 
21% 8 -9 
3 &  7 -12 
4 &  6 -14 
5 &  5 -14 

153.77 

153.48 
153.37 

153.63 
21% 8 -9 
3 &  7 -12 
4 &  6 -14 
5 &  5 -14 

153.231 

-_  ... 
30.99.5783 
30.995633 
30.995900 

0.1016 95505 
0.1017 84022 
0.1018 72702 

1491.68 
1494.47 
1497.25 

6:948 96779 
0.949 05949 
0.949 15111 

30.996383 
30.996450 
30.996500 
30.996550 
30.996600 
30.996667 
30.996717 
30.996767 

0.1026 78238 
0.1027 68572 
0.1028 59075 
0.1029 49748 
0.1030 40590 
0.1031 31599 
0.1032 22778 
0.1033 14127 

1505.57 
1508.38 
1511.22 

0.949 42548 
0.949 51677 
0.949 60799 

1514.03 
1516.82 
1519.65 
1522.48 
1525.37 

0.949 69913 151.75 CORRECTION FACTORS 
0.949 79018 151.63 (Corrections to  unity 
0.949 88116 151.48 in 7t.h decimal place.) 
0.949 97205 151.37 Correction for s -j/2fb 
0.950 06287 151.22 Correction for v +fa 

1528.22 
1.531.05 
1533.92 
1536.80 
1539.72 

i.950 15360 151.08 Arc-sine correciion +V(Va)/l5 
0.950 24425 150.97 
0.950 33483 150.82 
0.950 42532 150.68 
0.950 51573 150.55 

1542.60 
1545.48 
1548.38 
1551.30 
1554.25 

0.950 60606 150.42 9 t ;  f F 
0.950 69631 150.30 
0.950 78649 150.15 71 00 8.1500 0.196X10-12 
0.950 87658 150.02 71 30 8.1494 0.187 
0.950 96659 149.88 72 00 8.1489 0.178 
0.951 05652 

0.2354 
0.2365 
0.2377 
0.2388 
0.2399 
0.2410 
0.2422 
0.2434 
0.2446 
0.2455 
0.2470 
0.2482 
0.2495 

7;887;816.069 30.994267 0.0993 65572 1404.63 0.945 89675 157.25 
7.889.675.725 30.994333 0.0994 49850 1407.17 0.945 991 10 157.10 

7.898.974.057 
7:900:833.733 
7,902,693.41 3 
7,904,553.096 
7,906,4 12.783 
7,908i272.473 
7.910.132.166 
7z911i991.863 
7,913,851.563 
7,915,711.267 
7,917,570.974 
7,919,430.684 
7,921,290.397 
7.923,150. 114 
7,925,009.834 
7,926,869.558 
7,928,729.285 
7.930.589.015 
7;932;448.748 
7,934,308.485 1469.90 0.948 23131 

1472.60 0.948 x n 6 6  7,936,168.225 
7,938,027.965 
7,939,887.71 5 
7,941,747.465 
7,943,607.219 30.9959501 0.1019 61546 
7 945,466.976 30.996000 0.1020 50555 1486.22 0.948 78415 
7'947 326 736 30.996050 I 0.1021 39728 1488.95 0.948 87601 

53.10 
52.97 
52.83 
52.70 
52.55 
52.43 
52.30 
52.15 
52.03 

151.90 

7,954,765.809 30.996267 0.1024 98069 1500.02 0.949 24264 
7.956.625.585 30.996333 I 0.1025 88070 1502.80 I 0.949 33410 
7;958:485.365 
7,960,345.1 48 
7,963,204.935 
7,964,064.725 
7,965,924.518 
7,967,784.31 4 
7,969,643.114 
7,971,503.917 
7,973,363.723 
7,975,223.532 
7.977.083.345 

30.996817 0.1034 05649 
30.996883 0.1034 97342 
30.996933 0.1035 89205 

7:978;943.161 
7,980,802.981 

30.997000 0.1036 81240 
30.9970501 0.1037 73448 

7,982,662.804 
7,984,522.630 
7.986.382.459 
7i988i242.291 
7,990,102.126 
7,991,961.965 1 0.1043 30352 



COMPUTATION OF GEODETIC POSITIONS 73 

=Iff. RIeridional Difference Diff. 
arcs Per H Per Sin 4 per 

(meters) ' second second second 

- 

Lat. yl for 
V and K 

557.18 
560.10 
563.05 
566.02 
569.00 

0.951 05652 149.75 7,990,000' 24.02751 
0.951 14637 149.60 8,000,000 24.15582 
0.951 23613 149.48 8,010.000 24.28537 
0.951 32582 149.35 8,020,000 24.41618 
0.951 41543 149.22 8,030,000 24.54827 

2831 
2955 
3081 

0.2482 
0.2495 
0.2507 

7,991,961.965 30.997367 
7,993,821.807 30.997417 
7,995,681.652 30.997483 
7,997.541.501 30.997533 
7,999,401.353 30.997583 

0.1043 30352 
0.1044 23783 
0.1045 17389 
0.1046 11172 
0.1047 05133 

8,001,261.208 30.997633 
8,003,121.066 30.997700 
8.004.980.928 30.997750 

0.1047 99273 
0.1048 93592 
0.1049 88088 

3473 
3607 
3743 
3882 

0.2545 
0.2559 
0.2571 
0.2584 

1586.98 
1589.97 
1593.00 
1596.05 
1599.13 
1602.18 
1605.23 
1608.30 

0.951 95139 
0.952 04043 
0.952 12939 
0.952 21828 
0.952 30708 
0.952 39580 
0.952 48444 
0.952 57300 

148.40 
148.27 
148.15 
148.00 
147.87 
147.73 

8,090,000 25.36896 14166' 0.2612 
8,100,000 25.51062 143101 0.2626 
8,110,000 25.65372 144581 0.2639 30.998017 

30.998067 
30.998117 
30.998167 

0.1054 63274 
0.1055 58854 
0.1056 54617 
0.1057 50565 

147.60 
147.47 
147.33 
147.20 
147.07 
146.92 

Correction for H 
Seconds Cor. 
0 & 60 0 

10&.50 -13 
20 & 40 -21 
30 8: 30 -24 

30.998450 
30.998500 
30.998550 
30.998600 
30.998650 

0.1062 33062 
0.1063 30119 
0.1064 27361 
0.1065 24789 
0.1066 22406 

1617.62 
1620.70 
1623.80 
1626.95 
1630.12 

0.952 83820 
0.952 92644 
0.953 01459 
0.953 10267 
0.953 19067 

1633.25 
1636.40 
1639.53 

0.953 27858 
0.953 36642 
0.953 45417 

1642.73 
1645.93 
1649.13 

0.953 54185 
0.953 62944 
0.953 '71695 

145.58 
145.45 
145.32 
145.18 

2 &  8 -11 
3 &  7 -14 
4 &  6 -16 
5 &  5 -17 

1665.22 
1668.45 
1671.70 
1674.97 
1678.27 
1681.55 
1684.83 
1688.12 
1691.45 
1694.78 

0.954 15330 
0.954 24033 
0.954 32728 
0.954 41414 
0.954 50093 
0.954 58763 
0.954 67426 
0.954 76080 
0.954 84726 
0.954 93364 

30.999500 
30.999550 
30.999600 

0.1082 10259 
0.1083 11152 
0.1084 12242 

144.38 
144.23 
144.10 
143.97 
143.83 CORRECTIOX FACTORS 

(Corrections to unity 

143.02 
142.90 
142.75 

o /  

72 00 
01 
02 
03 
04 

72 05 
06 
07 
08 
09 

72 10 
11 
12 
13 
14 

72 15 
16 
17 
18 
19 

72 20 
21 
22 
23 
24 

72 25 
26 
27 
28 
29 

72 30 
31 
32 
33 
34 

72 35 
36 
37 
38 
39 

72 40 
41 
42 
43 
44 

72 45 
46 
47 
48 
49 

72 50 
51 
52 
53 
54 

72 55 
56 
57 
58 
59 

73 00 

3209 0.2519 
33401 0.2532 

8;006;840.793 30.997800 0.1050 82763 
8,008,700.661 30.9978501 0.1051 77619 1583.971 0.951 86226 148.551 8;OSO;OOOl 25.22872 40241 0.2598 
8,010,560.532 
8,012,420.406 
8,014,280.284 
8.01 6,140.165 
Si01 8;000.049 
8,019,859.936 
8,021,719.826 
8,023,579.720 
8,025,439.617 
8,027,299.517 
8,029,159.420 
8,03 1,019.327 
8,032,879.237 
8,034,739.150 
8,036,599.066 

30.9982831 0.1059 43010 
30.998333 0,1060 39508 
30.9983831 0.1061 36191 

i6iii38 0.952 66148 
1614.521 0.952 74988 

146.80 
146.67 
146.52 

8,038,458.985 
8,040,318.907 
8.042.1 78.833 

146.40 
146.25 
146.13 
145.98 
145.85 

Correction for V 
Decimal Cor. 
08 :  I O  0 

8;044;038.762 
8,045,898.694 

30.998867' 0.1070 14764 
30.998917 0.1071 13328 
30.998967 0. I 072 I 2084 8,047,758.629 

8,049,618.567 
8,051,478.508 
8.053.338.453 

145.721 18: 9 -6 

8;055;198.401 
8.057.058.352 145.05 

144.92 
144.77 

8;058:918.306 
8,060,778.263 
8,062,638.223 
8,064,498.387 

144.65 
144.501 

8,066,358.154 
8,068,218.124 
8,070,078.097 
8,071,938.073 
8,073,798.052 
8,075,658.035 
8,077,518.021 
8.079.378.009 

30.999767 0.1087 16703 
30.999800 0.1088 18590 
30.999867: 0.1089 20677 

1698.121 0.955 01994 
1701.451 0.955 10616 
1704.78 0.955 19230 

Si081 ]238.001 
8,083,097.996 

30.999917 0.1090 22964 
30.999967 0.1091 25453 

1708.151 0.955 27836 
1711.55, 0.955 36434 

8,084,957.994 
8,086,817.995 
8,088,677.999 
8.090.538.006 

31.000017 0.1092 28146 
31.000067' 0.1093 31042 
31.000117 0.1094 34140 

1714.93' 0.955 45024 
1718.30, 0.955 53605 
1721.68' 0.955 62179 

31.000183 0.1095 37441 
31.000233; 0.1096 40948 
31.0002671 0.1097 44661 
31.000333 0.1098 48580 
31.000383 0.1099 52704 
31.000433 0.1100 57035 
31.000483 0.1101 61574 

. 1 0.1102 66323 

1725.12' 0.955 70744 
1728.551 0.955 79301 8;092;398.017 

8 094.258.031 
142.501 

1731.98 0.955 87851 f F 142.35 
1735.40 0.955 96392 142.221 Ft; 
1742.32 0.956 13450 141.95' 
1745.82 0.956 21967 141.821 ;$ :: 1738.85 0.956 04925 142.08 72 00 8.1489 0.178 x10-12 

0":::; I 

8,096,118.047 
8,097,978.067 
S.099.838.090 
8; 101 j698.116 
8,103,558.145 1 0.956 30476 



74 
- - 

Lat. 
Difference 

Per 
second 

U. S. COAST A N D  GEODETIC SURVEY 

H 
Meridional 

arcs 
(meters) 

31.000533 
31.000583 
31.000650 

0.1102 66323 
0.1 103 71281 
0.1104 76446 

1749.30.0.956 
1752.75 
1756.25 

30476 
0.956 38976 
0.956 47469 

25.51062 14310 
25.65372 14458 
25.79830 14609 

0.2626 
0.2639 
0.2652 

31.000800 
31.000850 
31.000883 

0.1107 93207 
0.1108 99218 
0.1110 05441 

26.24116 15073 
26.39189 15233 
26.54422 15395 

0.2696 
0.2710 
0.2724 

31.001350 
31.001417 
31.001467 
31.001500 

0.1119 71123 
0.1120 79507 
0.1121 88110 
0.1122 96934 

8:142:619.466 31.001600 
8,144,479.562 31.001667 
8,146,339.662 31.001717 
8,148,199.765 31.001750 

0.1125 15249 
0.1126 24738 
0.1127 34449 
0.1 128 44385 

1828.52 
1832.27 
1836.03 

0.958 i562i 
0.958 23943 
0.958 32257 

31.001817 
31.001867 
31.001900 
31.001967 
31.002017 
31.002067 
31.002100 
31.002150 
31.002217 
31.002267 
31.002317 
31.002350 
31.002417 
31.002467 
31.002517 

0.1129 54547 
0.1130 64934 
0.1131 75545 
0.1132 86382 
0.1133 97446 
0.1135 08740 
0.1136 20262 
0.1137 32012 
0.1138 43991 
0.1139 56202 
0.1 140 68645 
0.1141 81320 
0.1142 94226 
0.1144 07365 
0.1145 20738 

1847.28 
1851.07 
1854.90 

0.958 57152 
0.958 65434 
0.958 73708 

1858.70 
1862.50 
1866.32 
1870.18 
1874.05 
1877.92 
1881.77 
1885.65 
1889.55 
1893.50 

0.958 81973 
0.958 90231 
0.958 98481 
0.959 06722 
0.959 14955 
0.959 23180 
0.959 31397 
0.959 39606 
0.959 47807 
0.959 5600.0 

31.002567 
31.002600 
31.002650 

0.1146 34348 
0.1147 48194 
0.1148 62274 

135.87 
135.73 
135.60 
135.47 
135.33 
135.18 
135.05 
134.93 
134.78 

CORRECTION FACTORS 
* orrections to unitv 

(?n 7th decimal place.) 
Correction for x -><fb 
Correction for y + f a  
Arc-sine correction +V(Va),Q5 1933.30 

1937.33 
1941.40 
1945.45 
1949.55 
1953.67 

0.1163 67156 1957.78 
0.1164 84623 106i.88 

0.960 37480 
0.960 45583 
0.960 53679 
0.960 61766 
0.960 69845 
0.960 77915 
0.960 85978 
0.960 94033 

134.25 
134.10 
133.97 
133.85 
133.70 

pt; f F 
73 00 8.1478 0.160 X10-12 
73 30 8.1472 0.151 
74 00 8.1467 0.143 

31.003400 0.1166 02336 1966.00 
31.003450 0.1167 20296 1970.17 
31.003500 0.1168 38.506 1974.35 

0.961 02079 
0.961 10117 
0.961 18148 

Diff. 

second 
Sin + 

O I  

73 00 
01 
02 
03 
04 

73 05 
06 
07 
08 
09 

73 10 
11 
12 
13 
14 

73 15 
16 
17 
18 
19 

73 20 
21 
22 
23 
24 

73 25 
26 
27 
28 
29 

73 30 
31 
32 
33 
34 

73 35 
36 
37 
38 
39 

73 40 
41 
42 
43 
44 

73 45 
46 
47 
48 
49 

73 50 
51 
52 
53 
54 

73 55 
56 
57 
58 
59 

74 00 

8,103,558.145 
8,105,418.177 
8.107.278.212 
8; 109; 138.251 
8,110,998.293 

31.000700 0.1105 81821 
31.000733i 0.1106 87408 

1759.78 0.956 55953 
1763.321 0.956 64430 

141.28 8;130;000 25.94439 14761 0.2666 
141.131 8,140,000/ 26.09200 149161 0.2681 

8,112,858.337 
8,114,718.385 
8.116.578.436 
8;118;438.489 
8,120,298.546 

31.000950 0.1111 I1876 
31.001000~ 0.1112 18526 

140.60 8;180;000 26.69817 15561 0.2739 
140.451 8,190,0001 26.85378 157301 0.2755 1781.101 0.957 06691 

8,122,158.606 
8,124,018.669 
8,125,878.735 
8; 127i738.804 
8,129,598.876 31.001250 0.1117 55008 

3i.nni3nn 0.1118 62956 
1799.13 0.957 48749 
1802.78 0.957 57136 

139.781 
8,131,458.951 
8,133,319.029 
8,135,179.110 
8,137,039.195 
8,138,899.283 

139.65 
139.52 
139.38 
139.25 
139.12 
138.98 
138.85 
138.70 
138.57 
138.45 

Correction for H 
Seconds Cor. 
0 & 60 0 

10 & 50 -16 
20 8: 40 -25 
30 9G 30 -29 8.140.759.373 31.0015501 0.1124 05981 1821.13 0.957 98951 

1824.82 0.958 n7290 

8,150,059.870 
8.151.919.979 

1839.78 0.958 40564 
1843.52 0.958 48862 Correction for V 

Decimal Cor. 
0 & 10 0 
1 &  9 -7 
2 &  8 -13 
3 &  7 -  -17 
4 & 6 -19 
5 &  5 -20 

138.30 
138.17 
138.03 
137.90 
137.75 
137.63 
137.50 
137.35 
137.22 
137.08 
136.95 
136.82 
136.68 
136.55 
136.40 

8;153:780.091 
8,155,640.205 
8,157,500.323 
8,159,360.444 
8.161 220.568 
8:163;080.694 
8,164,940.823 
8,166,800.956 
8,168,661.092 
8,170,521.231 
8,172,381.372 
8,174,241.517 
8,176,101.665 
8,177,961.816 
8,179,821.970 
8.181.682.1 26 

1897.43 0.959 64184 
1901.33 0.959 72361 
1905.28 0.959 80529 

136.28 
136.13 
136.00 

8; 183; 542.285 
8,185,402.448 

31.002717 0.1149 76591 
31.002767/ 0.1150 91146 

1909.25 0.959 88689 
1913.251 0.959 96841 

8,187,262.614 
8, I 89,122.782 
8.1 90.982.953 
$1 92i843.128 
8,194,703,306 31.003000 0.1156 67514 

31 . o n x m  0.11 57 83.512 8,196,563.486 
8,198,423.669 
3,200.283.855 
3;202; 144.044 
3,204,004.237 

134.50 
134.38 

3,205,864.432 
3,207,724.630 
3,209,584.831 
3,211,445.035 
3,213,305.242 
3,215,165.452 10.1169 56967 I 0.961 26170 
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arcs Per 
Meridional Difference 

(meters) second 

__ - 

Lat. H Sin qi V AV I( 
second 

y, for 
V and K 

O I  

74 00 
01 
02 
03 
04 

74 05 
06 
07 
OE 
OE 

74 1c 
11 
1 2  
12 
14 

74 15 
IC 
17 

' 1t 
19 

21 
22 
23 
24 

74 25 
26 
27 
28 
29 

31 
32 
33 
34 

74 35 
36 
37 
38 
39 

41 
42 
43 
44 

74 45 
46 
47 
48 
49 

74 50 
51 
52 
53 
54 

74 55 
56 
57 
58 
59 

75 00 

74 20 

74 3a 

74 40 

8,235,165.452 31.003550 
8,217,025.665 31.003600 
8,218,885.881 31.003650 
8,220,746.100 31.003683 
8,222,606.321 31.003733 
8,224,466.545 31.003783 
8,226,326.772 31.003850 
8,228,187.003 31.003883 
8,230,047.236 31.003933 
8,231,907.472 31.003983 

0.1169 56967 1978.53 0.961 26170 
0.1170 75679 1982.70 0.961 34183 
0.1171 94641 1986.87 0.961 42189 
0.1173 13853 1991.12 0.961 50187 
0.1174 33320 1995.37 0.961 58176 
0.1 175 53042 1999.62 0.961 66158 
0.1176 73019 2003.83 0.961 74131 
0.1177 93249 2008.08 0.961 82096 
0.1179 13734 2012.38 0.961 90053 
0.1180 34477 2016.72 0.961 98002 

133.55 
133.43 
133.30 
133.15 
133.03 
132.88 
132.75 
132.62 
132.48 
132.33 

8,210,000 27.17007 16073 0.2786 
8,220,000 27.33080 16251 0.2801 
8,230,000 27.49331 16431 0.2817 
8,240,000 27.65762 16613 0.2834 
8,250,000 27.82375 16798 0.2851 
8,260,000 27.99173 16988 0.2866 
8,270,000 28.16161 17181 0.2882 
8,280,000 28.33342 17376 0.2899 
8,290,000 28.50718 17575 0.291 7 
8,300,000 28.68293 17778 0.2935 

8,233,767.711 31.004033 
8,235,627.953 31.004083 
8,237,488.198 31.004133 
8i239i348.446 31.004167 0.1185 20038 2034.00 0.962 29716 131.80 
8,241,208.696 31.004217/ 0.1186 42078 2038.401 0.962 37624 131.671 

0.1181 55480 2021.02 0.962 05942 132.22 28.86071 17984 0.2951 
0.1182 76741 2025.32 0.962 13875 132.07 29.04055 18195 0.2968 
0.1183 98260 2029.63 0.962 21799 131.95 29.22250 18409 0.2986 

8,243,068.949 31.004283 
8,244,929.206 31.004317 
8,246,789.465 31.004367 
8,248,649.727 31.004417 
8,250,509.992 31.004467 

0.1195 03742 2069.30 0.962 92752 130.72 
0.1196 27900 2073:77 0.963 00595 130.58 
0.1197 52326 2078.27 0.963 08430 130.45 
0.1198 77022 2082.80 0.963 16257 130.30 

Correction for H 
Seconds. Cor. 
0 & 60 0 

10 & 50 -19 
2 0 & 4 0  -31 

0.1187 64382 2042.77 0.962 45524 131.52 
0.1188 86948 2047.13 0.962 53415 131.40 
0.1190 09776 2051.52 0.962 61299 131.27 
0.1191 32867 2055.97 0.962 69175 131.12 
0.1192 56225 2060.42 0.962 77042 130.98 

8,261,671.642 
8.263531.927 

31.004750 
31.004800 
31.004850 
31.004900 
31.004933 
31.005000 
31.005033 
31.nn.5083 

8:265:392.215 
8,267,252.506 
8,269,112.800 

0.1200 01990 
0.1201 27228 
0.1202 52738 
0.1203 78521 
0.1205 04578 
0.1206 30910 
0.1207 57517 
0.1208 84401 

8,270,973.096 
8,272,833.396 
8,274,693.698 
8,276,554.003 
8,278,414.31 1 
8,280,274.622 
8,282,134.936 
8,283,995.252 
8,285,855.571 
8,287,715.893 

2110.12 
2114.73 
2119.35 
2124.00 
2128.63 
2133.30 
2138.00 
2142.70 
2147.40 
2152.13 

0.963 63045 
0.963 70815 
0.963 78576 
0.963 86330 
0.963 94075 
0.964 01812 
0.964 09540 
0.964 17261 
0.964 24974 
0.964 32678 

3L005133 0.1210 1.1562 
31.005183/ 0.1211 39002 
31.005233 
31.005267 
31.005317 
31.005367 
31.005417 

0.1212 66720 
0.1213 94718 
0.1215 22998 
0.1216 51560 
0.1217 80404 

2087.30 0.963 24075 
2091.83 0.963 31886 
2096.38 0.963 39688 

8,289,576.218 31.005467 
8,291,436.546 31.005500 
8,293,296.876 31.005550 
8,295,157.209 31.005600 
8,297,017.545 31.005650 
8,298,877.884 31.005700 
8,300,738.226 31.005750 
8,302,598.571 31.005783 
8,304,458.918 31.005833 
8,306,319.268 31.005883 

2100:95 0.963 47482 
2105.531 0.963 55268 

0.1219 09532 2156.87 0.964 40374 128.13 
0.1220 38944 2161.63 0.964 48062 128.00 
0.1221 68642 2166.42 0.964 ,55142 127.87 
0.1222 98627 2171.20 0.964 63414 127.72 
0.1224 28899 2176.02 0.964 71077 127.58 
0.1225 59460 2180.83 0.964 78732 127.47 
0.1226 90310 2185.67 0.964 86380 127.32 (Corrections to  unity 
0.1228 21450 2190.52 0.964 94019 127.17 in 7th 
0.1229 52881 2195.40 0.965 01649 127.05 Correction for ' -'5fb 
0.1230 84605 2200.28 0.965 09272 ~ 126.92 

CORRECTION FACTORS 

~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ & ~ o n  t$(Va),15 
-,-.._, ~ .... ~~ 

8,310,039.977 31.005983 
8,311,900.336 31.006017 
8,313,760.697 31.006067 
8,315,621.061 31.006117 

130.18 
130.03 
129.90 
129.77 
129.62 
129.50 
129.35 
129.23 
129.08 
128.95 
128.80 
128.68 
128.55 
128.40 
128.27 

~~~~ 

0.1233 48933 2210.10 0.965 24493 126.63 
0.1234 81539 2215.03 0.965 32091 126.50 
0.1236 14441 2220.00 0.965 39681 126.37 
0.1237 47641 2224.95 0.965 47263 126.23 - - 

Correction for V 
Deciinal Cor. 
0 & 1 0  0 
1 &  9 -9 
2 &  8 -16 
3 &  7 -20 
4 &  6 -23 
5 & 5 -24 

9:319:341.798 31.006200 
3 321,202.170 31.006250 
33323,062.545 31.006300 
3,324,922.923 31.006350 

0.1240 14934 2234.93 0.965 62402 125.97 
0.1241 49030 2239.97 0.965 69960 125.82 ;: :: ~:~~~~ X1O-la 
0.1242 83428 2245.00 0.965 77509 125.68 
0.1244 18128 2250.03 0.965 85050 125.55 75 O0 "14j7 0'127 

t J! 9 317.481.428 31.0061671 0.1238 81138 2229.931 0.965 54837 126.081 !Iat; 

3,326,783.304 10.1245 53130 I 0.965 92583 I 
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DESCRIPTION OF THE TABLES FOR MACHINE COMPUTA- 
TION OF GEODETIC POSITIONS 

DERIVATION OF FUNDAMENTAL TABLES 

The first table that is needed contains the length of the meridian listed for every minute 
of latitude starting from some chosen latitude as zero. This starting latitude must be lorn 
enough to include any region in which computations may need to be made. The nat.ura1 
point of origin would be a t  zero latitude or at the equator. Then the method could be 
used anywhere either to the north or to the south of the equator. Since the meter is the 
international unit and since it is also the legal unit in this country, i t  would seem advisable 
to base all factors and tables on this unit. 

Sincc it has long becn the policy of this Bureau to use the meter as the unit in all measure- 
ments and calculations, it has been thought best to publish a table in mcters starting from the 
equator and extending to as near the pble as it is probable that any geodetic work would ever be 
undertakcn. This table will then be available to anyone who may wish to employ this method 
of computation. 

In the computation of triangulation by this method, the triangles should be computed in the 
unit which forms the basis of the tables to be used. It has been the practice of this Bureau 
to compute the lengths bylogarithmswith thestartinglength expressed inmctcrs. If the positions 
arc to be computed by machine, the triangles may also be computed by machine with the use 
of natural functions in place of the logarithms.. With the meter as the unit, three decimal 
places will give the best check. For the final lists of the work the lengths could be dropped to 
two decimal places for meters and to one decimal place for feet as is the usual practice in this 
Bureau. 

If the triangles arc computed by machine, it should be noted that any length to be carried 
ahead should have a sufficient number of significant figures to insure that the length is pro- 
portionally as accurate as the other lengths. For example, when a chain of triangulation 
suddenly narrows and t<hcn expands again, the shorter lengths may need to be used to one more 
decimal place than the longer lengths. I n  the logarithmic computations this feature is taken 
care of, fdr the same number of decimal places in the logarithms automatically carries the same 
proportional accuracy. This care should especially be taken when a length equation in the 
scheme has to be satisfied. 

DERIVATION OF THE FORMULAS 

Let us consider a triangle as being one on a sphere with a radius equal to the mean radius 
of curvature a t  the starting point. Designating this mean radius as p ,  we have p = r N  
where R is the radius of curraturc in the meridiam and N is the radius of curvaturc in the 
prime vcrtical. 

A 

B 
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I n  the figure let AB represent a meridian, P the point on this meridian thc geodetic position 
The known azimuth from P to P' we denote by a and the length PP' by 

The foot of the perpendicular let fall from P' on the meridian is the point C. Let PC be 

The angle PCP' is a right angle and the radian measure of tlic sides of the triangle are 

of which is known. 
s. 
denoted by y' and P'C by 2'. 

- 9  -7 and - e  

P P  P 

s 2' y' We thus have the equations, 

S 

P P 
(1) tang==tan - cos a! 

X' s .  sin -=sin - sin a. ( 2 )  
P .  P 

s y' x' Now since - )  -7 and - arc all small angles expressed in radians, we can approximate the func- 

tions by espanding them in series and neglecting all but the first two terms or, in other words, 
by neglecting terms of the fifth and higher orders. 

P P  P 

In  (1) we thus have 

s s s3 

P P 3P3 
tan-=-+-+. . 

. . .  

Hence, neglecting further terms, we have 

1J.(1+~)=$(1+-)cos S2 a 
P 3P2 

S2 
1+jp2 

or y'=- y'5 s cos a. 
1 +y2 

3 P  

Performing the indicated division and neglecting terms with p4 or higher powers in the 
denominator, we get 

(3) 

In  ( 2 )  we have similarily 

z' x'3 

P P 6 P 3  

. s s  s3 

P P 6 P  

sin-=---+. . . . - 2  

- 9  . . . 

or as before 

(4) 
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I n  (3) and (4) let s cos CY and s sin CY be denoted by y and x, respectively. We thus have 
2+y2=s2 or s2-y2=x2 and s2-x2=y2. Now x and y are very nearly equal to x‘ and y’, rcspec- 
tively, and for the purpose of obtaining small corrective terms we may, to a sufficient approsi- 
mation, write s2-y‘*=2 and S~-X’~=Y~. 

This gives us, 

(3’) Y’=( 1 +?$) Y 

T H E F A C T O R f  

I n  ordcr to derive convcnicnt forms for computation purposes in these corrections to x and 
This factor is taken as y, a factorf has been tabulatcd for every thirty minutes of latitude. 

1 2’ 
--.1015. With u = ( ~ ~ ) ’  and b=(&o)2 we find the correction for y to be +ja and for 
3 P 2  

1 
2 to be -3 fb. This correction is thus givcn in units of the seventh decimal place, since a 

and b each have I n  the use of this correction, 
1 we move the decimal point in y and x seven places to the left and multiply by fa and 5 j b ,  respec- 

tively, adding the first result to y and subtracting the second from x. With this operation we 
complete the computations for x’ and y’. It is best to compute x’ first and then use this value 
in computing a for the a comes in more prominently later. 

as a factor, thus lhaving the factor lo7 inf. 

THE FACTOR V 

By intcrpolation in the table for the arcs of the meridian we get the meridian value for P 
which is denoted by yo. The 
signs of x’ and y‘ will depend of course on the signs of the functions of CY,  noting of course 
that the sign of y’ is oppositc to that given by cos a. After y’ is added to yo we denote the 
result by yl. This is the length of the meridian to the point C or to the foot of the pcrpcndic- 
ular on the meridian from P’. What we need is the point of intersection of the parallel through 
P’ with the meridian AB. To get this value we must compute the difl’crcnce of latitude from 
C to P’. By 
consulting the series for the differcnce in latitude (p. iv) we find that, since the cosine’of 
the azimuth in this case is zero, the only‘terms to be considered are the second, third, and fifth. 
The second term becomes merely the square of x‘ times the C factor. This product, however, 
gives the result in seconds of latitude. To reduce it to length we must divide it by the B factor. 

Let us  assume the term written as - c:8 ( - l o ~ ~ o o ~  We then tabulate -g- c’los as a factor V and 

use it with the a factor already obtained. The V factors are tabulated for every 10,000 meters 
of y, and interpolation must be made for the given yl. The product V u  is then subtracted 
numcricallv from y1 to give the value denoted a s  yz. It is because of this term that i t  is nec- 
essary to use x’ in computing a. 

To this we add algebraically the value of y’ already computed. 

Thc’length for this computation is x’ and the azimuth a t  C is 90” or 270”. 
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THE FACTOR R 
DCzx4 The 

But in this computation x=x' or to an accepted 

The third term in the series becomes, in meters to a suEcient approximation, 7. 
1 fifth term has the value 

approximation s=x and sin a = l .  

s4 sin2 (Y CE. 
x4CE This term thus reduces to as expressed in meters. 

The third term can be separated into (DB) (g x 4 )  and the fifth term into (g x4)-  

But ( V G ) ~ = ~  x4, so we have for the combined third and fifth term t.he valiie Y G - B D )   VU)^. 

Now let - -BD lo6 equal K a n d  the combincd term becomcs K(&y.  This term always 

incrcascs y2 as given the other terms. The factor K is tabulated for every 20,000 meters 
of 21, in the same way as was thc factor V. 

This gives LIS the length of the meridian to P' and it only remains to interpolate this value 
in the table of thc arcs of the meridian to obtain the latitude of P'. This operation completes 
the computation of the latitude of P'. 

(:E ) 

COMPUTATION OF THE LONGITUDE OF P' 

Tho difference of longitude between P and P' is computed as in the logarithmic computation 
The advantage of with the exception that we compute from C to P' instead of from P to P'. 

this procedure will be seen later. 
THE FACTOR H 

A factor dcnoted by H i s  tabulated for every minute of latitude. This factor is merely the 
product A' sec 4' of the logarithmic computation expressed in numbers and not as logarithms. 
The tabular diffcrencc is given for a sccond of latitudc; so it is easy to interpolatc for thc se6onds 
of the latitudc of P'. 

Now we come to the advantage to be gained by using x' instead of x for this computation. 
The product x'H gives the approximate difference of longitude. We only need to add the 

result of the arc-sine correction. For x' this correction is equal to __ in which N is the 

radius of curvature perpendicular to the meridian. 

2'2 

6N2 

Since the azimuth a t  C is 90' or 270°, we have 

Hence thc arc-sine correction to Ah becomcs 

x ' ~  sec2 4 
6N2 

-_. 

Now we can combine these two corrections by subtracting that for x' from that for AX 

x" sec2 4 x f 2  x J 2  tan2 4 
6AT2 6N2 6 N 2  

----= --_. 

But 

The combined correction then becomes 

2 1 -V2a.10-s or ,,V(Vu).lO-'. 3 
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This leaves the total arc-sine correction in units of the seventh. decimal place and the cor- 

rection to be added to the approximate AX is computed as explained forfa and - j b .  It should 

be noted that this correction always increases AX numerically; that is, i t  has the same sign as 
AX and so must be added numerically to it. I n  the logarithmic computation when AX is com- 
puted directly from P to P', the combined corrections sometimes numerically increase AX and 
sometimes diminish i t  irrespective of thc sign of AA. 

1 
2 

This completes the computation of AX. 

DETERMINATION OF A a  

I n  a position computation, the difference between the forward and back azimuths is 
given by the relation: 

-Aff"- A+ -AX" sin +m sec 2 
in which AX" is the longitude difference in seconds, +m is the mean latitude of tbe two stations, 

%' is half the latitude difference and F is a factor depending on the mean latitude. 2 

Sin +m sec 9 may be computed by cmploying the following identity 2 
A+ sin ++sin 4' 
2 l+cos A+ sin +m sec -= 

Making use of this relation, A a  may be evaluated on thc calculating machine as follows: 
Step 1. The longitude difference in seconds is placed in the left-hand side of thc keyboard 

and multiplied successively by sin + and sin +', using the left-hand side of the multiplier dial 
and accumulating the two products. The value in the product dial is now AX" (sin ++sin 4').  

Step 2. The multiplier dial is cleared and the divisor (1+ cos A+) is placed in the left- 
hand side of the keyboard. When the division is completed, the result is the value of A a  
in seconds, except for the corrective term F (AX ''); which is not needed for short lines. For 
values of AX up to 4.500 seconds and for latitudes between 25 and 50 degrees, this corrective 
term.may be obtained from the tables on page v. For longer lines and other latitudes, it 
may be computed by rounding AX to the nearest second, cubing, and multiplying by the F 
value taken from the main table. 

It will be noticed that when a chain of positions is being computed, only one sine value, i. e., 
sin +', is required for each new point computed, the other sine values being availablc from the 
two preceding position computations. In performing Step 2, the divisor (1 + cos A+) may be 
placcd in the keyboard direct from,thc table of cosines since cos A+ may be interpolated men- 
tally to the ncarcst tenth of a second, giving sufficicnt accuracy for evcn extremely long lines. 
In  most cases, however, cos A+ to the nearest second is all that is necessary. 

When the length of line docs not excecd about 15,000 meters, thc assumption may be made 
that (1 + cos A+) is equal to 2. In this case AA in seconds may.be mentally divided by 2 as 
it is placed in the keyboard and the two accumulated multiplications will give ACY in seconds to 
the required accuracy. 

To  use the 

factor, compute ( - l o fb"OO~ and multiply it by the tabulated factor. This will give the value to 

be added numerically to A a .  It will always be the same sign as AX and hence always increases 
it numerically. 

The factor F is tabulated in numbers for every thirty minutes of latitude. 

This completes the computation in all respects. 
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DESCRIPTION OF A SAMPLE COMPUTATION 

As an example we compute the position of the station Hayford from the triangle Hayford- 
Pioche-Burger. This triangle was chosen because the lines are long enough to require an exact 
computation throughout. The known data are copied on the form in the usual manner with 
the lengths of the sides expressed in meters. 

From a table of natural sines and cosines* the values of these functions of the two azimuths 
are interpolated and entered in their proper places on the form. The signs of the functions 
should be entered for guidance in the further computation. Next multiply each of the lengths 
by its proper function, thus determining the values of x and y on each side. Kote carefully that 
the y value changes sign from the cosine value. We can at  this point interpolate the yo value 
for the latitude of Pioche rqnd that of Burger. This interpolation is made from the table of 
meridional arcs given for every minute value of the latitude in the tables. This computation 
can be made as the very first operation if so desired. In  fact, if an arc of triangles is to be 
computed, the yo values can be carried forward from the preceding computation as the first 
step in the new computation. 

This value is found 
by moving the decimal point in y four places to the left and then squaring the result. It is 
not necessary to use the y further than the nearest meter. On the left side we thus get for b 

215.494 and on the right side 52.917. These values must be multiplied by 5 f. The f values 

are tabulated for every thirty minutes of latitude a t  the bottom of the tables. The negative 

sign. before -fb indicates that the correction reduces x numerically whatever the sign of x. In  

this computation we get 884.3 on the left and 217.2 on the right. These are in units of tlie 
seventh place of decimals. The 
correction rigidly is to be subtracted from unity to determine a factor for x; that is, on the 
left we should have the factor 1-0.00008843=0.99991157. If the correction is applied in this 
way 15-e would have to  multiply thc full value of x by the above factor. It is better to deter- 
mine a correction to x and thcn subtract this correction numerically from the x value. The 
correction is in units of the seventh place of decimals. We can move the decimal point in x 
seven places to the left and multiply by the correction as a whole number. This would give 
us 0.0102729X884.3=9.084. Probably it would be easier to fix the decimal point in the 
product by taking the product in the following way: 10.2729X0.8843=9.084. This moves 
the decimal point in 5 four places to the left and that in tlie correction t h e e  places to the left, 
thus giving the same result in the product. With a little practice the operator will become 
quite adept in this manipulation. It is seen that this process shortens the work, for it is not 
necessary to take x further than even meters and the multiplier is the few digits of the cor- 
rection in place of the eight-place factor as given above. When the 9.084 is Subtracted nii- 
mericsllly from x we get the value of 5’ as 102,719.599. Remember that this value is subtracted 
numerically and reduces the numerical value of x even when x is negative. The negative sign 

in the 5 fb is used to  indicate this fact, and the plus sign before other corrective terms means 

that the correction is to be added numerically whatever the sign of the quantity to be 
corrected. 

We next compute the b value on each side of the computation form. 

1 

1 
2 

There are two ways in which this correction can be handled. 

1 

*A Table of Katnral Sines and Cosines to Eight Decimal Places has been published by this Bureau as Special Publication No. 231. The 
This  table is obtainable from the Superintendent of Documents, Washington, D. C.. at a nominal functions are tabulated for every second of arc. 

cost. 
A similar table for every minute 01 arc has been lithographed. This abbreviated table is available at this Bureau. 
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Now with the value of x’ we can compute the value of a similar to the computation of b 
except that it is better to take x’ to the nearest tenth of a meter instead of the even meter and 
the result should be entered to four decimal places instead of three. This is necessary because a 
enters more prominently in the further computation. We thus find for a on the left 105.5132 
and on the right 230.8908. These values are now multiplied by thef value already referred to. 
This gives 866.0 on the left and 1895.3 on the right. The plus sign before-fa indicates that the 
y value must be increased numerically whatever its sign. I n  other words, on the left we must 
multiply y by 1f0.00008660 or 1.00008660. For the same reason as before it is shorter to 
compute the correction in the form 

0.0146797 X866.0=12.713 
or 14.6797X0.8660= 12.713. 

This value added as a number to y gives the value of y’ as -146,809.862. 
A similar computation is made on the right. 
Since the y’ values are both negative, these are subtracted from the yo values on their 

respective sides. 
The next step is to interpolate the value of V in the tables. The values are tabulated for 

every 10,000 meters of y1 and it  is sufficient to intcrpolate for yl to even meters. This will give 
a four-placc decimal for the interpolation. The correction for V, because of second differences, 
must be applied to the interpolated value. I n  the example this correction is zero on both sides 
of the computation. By this operation we get the V values as entered on the computation 
form. Now we see why it is necessary to be more exact in the computation of the a values. 
Thesevalues must be multiplicd by the Vfactors and the product taken to three 9ecimal places. 
These products are always subtracted from their respective y1 values. The decimal point in 
Vu is moved three places to the left and squared and the result multiplied by the K factor 
taken from the tables for yl. These products are added to the y 2  to givc the final y2. The y2 
values should check on the two sides of the computation. With this value of yz we interpolate 
the 4’ value from the table of meridional arcs. 

This completes the computation of 4’. 
After 4‘ is determined, A+ should be taken out to tenths of seconds and entercd on the form 

in the assigned place on each side, respectively. With 4’ as argument the value of H is next 
interpolated in the table. I n  the 
example this-correction is -1 in the last decimal place. It‘is really not necessary to enter this 
value on both sides since it is the same for both of them. We set the value of H on the machine 
and multiply by 6’ on each side and enter each respectively as the approximate Ah”. We next 
compute X 5  of the product of V and Va as the arc-sine correction on each side respectively. 
This correction is similar to the other corrective terms and increases numerically the approxi- 
mate A h ”  irrespective of the sign of the term. The application of this correction completes the 
computation of A h “  m d  when AX” is applied to A, it gives the value of h‘ for station Hayford. 

From the table of sines, the sines of 4 and 4’ are interpolated for each side. The cosine 
of A 4 is also taken from the table and, after adding 1, is entered on the form. Sin 4 and 
sin 4’ are then added together and the sum divided by the 1 + cos A 4  term. When this quantity 
is multiplied by A h  ’ I  we get the approximate value of - A a  ’ I .  The small correction F ( A h  ”)3 

must be computed and addcd numerically to - A a  ’ I .  The F factor ?s tabulated contains the 
factor lo-’’. To offset this factor we move the decimal point in A h  ‘ I  four places to the left 
and thcn cube thc result. The computation 
on the right-hand side thus becomes 0.752(0.6118)3=0.172. It happens that - A a  ” in this 
case is positive, but this value would be added as a number to the numbcr - A a  ” (approximate) 
even if the same werc negative. We emphasize again that thc plus or minus befoie a corrective 

This givcs us the yl value on each side. 

This should be checked. 

Again we must apply a correction for second differences. 

It is sufficient to take AX ” to the nearest second. 
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term indicates respectively a numerical increase or decrease of the term to be corrected irre- 
spective of its sign. 

When these complete values of - A a N  are applied to their respective a's, the computation 
as a whole is completed. The differences between azimuths at  station 1 should equal the first 
angle of the triangle. 

POSITION COMPUTATION OVER SHORT LINES 

I n  order to show the comparative ease with which a computation over short lines is ac- 
For lines under 8,000 meters in length, none 

As both lines here are well 
Seven decimal places 

Both r' and y' may be taken the same as r and y, respec- 
V need be taken out only to the same number of significant figures as u or perhaps 

I n  the example shown, V may be interpolated by inspection to the number of 
The arc-sine correction is not needed, and Ah" is the product of x and H. 

complished, we include here such an example. 
of the terms involving the use off or b has a significant effect. 
under this 8,000-meter limit, none of the corrective terms is needed. 
are sufficient for sin a and cos a. 
tively. 
one more. 
figures needed. 
Five-place sines are sufficient for the computation of Aa".  

INVERSE GEODETIC POSITION COMPUTATION 

In this computation we have given the geodetic positions of two stations, to find the 

The computation can be made with the given tables by a reverse process. The steps of the 

(1) Wc determine a t  once Ah'' and interpolate for yo, y2, and H from the tables, since both 

(2) Determine the arc-sine correction, in units of the seventh decimal place, by the formula, 

distance between them and the azimuth and reverse azimuth of the line. 

process are to be carried out as indicated. 

4 and 4' are given. 

correction equals 0.39174 (roo sin 4'"'. Determine Hx' and divide by H to obtain x'. 

can then be obtained. 
puted. 
the corrected y2 to give an approximate yl. 

get the final yl. 

Ah!' 

(3) Interpolate an approximate V for y2. An approximate Vu and y1 to the ncarest meter 
For long lines the correction given by the K factor can now be com- 

The approximate Vu must be added to 

(4) With the approximate y1 we determine a final V and Vu. After these corrections we 

(5) The difference between yo and yl gives y' and this reduced numerically for the cor- 

This must be subtracted from the given y2. 

1 rection f a  gives the value of y. When x' is increased numerically for the correction - f b  we get 
the final value of r. 

(6) The length can be found as the hypotenuse of the right triangle with x and y as sides. 
The sum of the squares of r and y can be accumulated on thc machine as they are squared. 
Then the square root of this sum can Fe computed as usual on the machine. After the length 
is so determined, sin a and cos a can be found by dividing x and y, respectively, by s. Then 
from cithcr of these, a can bc found. The smaller of the functions would probably be best to 
use as it would give a more accurate interpolation for a. 

(7) The reverse or back azimuth can then be computed as is done in the direct position 
computation. 

2 

EXAMPLE OF INVERSE GEODETIC POSITION COMPUTATION 

As an example of the inverse computation. we take two of the stations that were used 
This is a long line and should be a good one in the direct computation, Pioche and Hayford. 

for the purpose. 
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(1) With the position of Pioche, we determine from the tables yo to be 4,205,753.823; with 
tha t  of Hayford we get y2 to be 4,058,329.034. From the position of Hayford we find H to 
be 0.040263424. Since we 
use the positions only to  three places of decimals, we will find slight differences in the last places 
from those given in the forward computation. 

From the difference of longitude we find Ak" to  be $4135.942. 

(2) We now determine the arc-sine corrcction as 

0.39174 (% sin +')'.or 0.39174 (4*-0.59703y 

0 I I 

sin 4 + sin 4' 
1 + cosa+ 0. 606 33386 &,$I 
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or 238.9 in units of the scvcnth decimal place. This applicd negatively to AX'' givcs us 
+4135.8432 for Hx' which, dividcd by H,  gives +102,719.610 for x'. With this we find a to 
be 105.5132 and.fa to be 866.0. 

(3) Wc interpolate an approximate Vfor y2 as 5.82713 and an approximate Va as 614.839. 

At this point we can compute K ( ~ giving $0.035. This must be subtractcd from y2. 

From this me get the approsimate y1 as 4,058,943.838. 
(4) We now interpolate a final V as 5.82830. Whcn thisis 

added to the corrected yz wc get the final y1 as 4,058,943.962. 
(5) The difference betwccn yo and y1 gives the final y' as - 146,809.861. Thisvaluc rcduccd 

numerically for thc correction 866.0 gives the value of y as -146,797.147, using the sufficient 

approximation y=y' ( l - j ) .  With this value we find b to be 215.494 and 3 fb to be 884 3. 

When x' is increased for this correction we get the final x as + 102,728.693, using the sufficient 
approximation x=x'(l +f ). 

This givcs us Vu as 614.963. 

1 

~=1/10Z,728.693~ + 146,797.1472= 179,171.947 

(7) The revcrse azimuth or back azimuth is found now just as in the forward computation. 

As a final check on the computation, a forward computation should bc made from the 
This will check the lcngth and back azimuth and hence check 

The computation and results arc shown on the forward solution form. 

second station to the first. 
the whole computation. 

0 


