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PREFACE TO 1938 EDITION.

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

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

By Wavrer F. ReyNoLDS, Senior Mathednatician, U. 8. Coast and Geodetic Survey.
. §

INTRODUCTION.

The control surveys over large areas the size of a State or the
whole United States are necessarily made and computed by the use
of geographic coordinates (latitudes and longitudes) because of the
curvature of the earth. For this reason the results of triangulation
in publications of the U. 8. Coast and Geodetic Survey, U. S. Geologi-
cal Survey, and U. S. Corps of Engineers are always given in geo-
graphic coordinates, for the triangulation in any of these publica-
tions either covers a large area or is joined to the triangulation scheme
of the whole United States. - ;

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

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

- vert the position of any point determined by the local survey from
the plane coordinates back into geographic coordinates. '

The tables given in this publication make the computations for
changing from one set of coordinates to the other simple and easy.
No difficult formulas are involved. The development of the formulas
used in the computation of the tables is given in the appendix on
page 85. In the preparation of these tables, reference was made to
‘Hosmer’s Geodesy and to Geographic Tables in manuscript form -
by L. A. Chase.

To establish a system of coordinates for any locality it is necessary

" to choose first the position of the coordinate axes. The origin should
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6 U. 8. COAST AND GEODETIC SURVEY,

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

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

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

Distance from Accuracy of plane
origin coordinates.
Kilome-

ters. Miles.
30 18. 6 1 part in 100 000.
40 24,9 | 1 partin 50 000.
64 40 1 part in 20 000.
90 55.9 | 1partin 10 000.

128 79.5 | 1 partin 5 000.

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

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

. r=AN"H, y=A¢"" K+ La?

where

AN’ =Xy~ N, (in seconds),

A¢p"' = ¢n— @, (In seconds).
¢n and A, are the latitude and longitude, respectively, of the new
station and ¢, and X\, the latitude and longitude of the origin. Log
H, log K, and log L are taken directly from the tables for a given
latitude, log K being taken out for the mean latitude of the origin and
the new station, log H for the latitude of the new station, and log L
for the latitude of the origin. The resulting values for the plane
coordinates are in feet.



RELATION BETWEEN COORDINATES. 7

The tables can be used in the transformation of geographic coor-
dinates to plane coordinates of any stations between latitudes 24° and
49°; that is, throughout the extent of the United States.

COMPUTATION OF PLANE COORDINATES FROM GEOGRAPHIC
COORDINATES

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

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

Latitude. Longitude.
Fort Tompkins 2. .. __ 40° 36’ 15'.867 74° 03" 23''.433
Bogart (origin)...._.. 40 36 07 .650 74 06 58 .013-
Ap'' = +8'7.217  AN''=—3' 34"". 580
’ = —-214"". 580
logAN’ = 2. 3315892n log #?=8. 43768 logAe’' =0. 9147133
log H=1.8872494 log L—2.31073—10 log K=2.0051783

log z=4. 2188386n logLa® =0.74841 logAe’' K=2. 9198916
= — 16551.55ft. (east) La*=35. 603 ft. Ap'" K= +831.556 ft.
y= +831. 556+ 5. 603 = +837. 159 feet (north).

The latitude of the new station, 40° 36’ 15'". 867, is used as the
argument in taking out log H, the latitude of the origin, 40° 36’
077/.650, in taking out log L, and the mean latitude of the origin and
the new station or 40° 36’ 11’7.758 as the argument for log K. (See
p.59.) Itshould benoted that —10is understood after each logarithm
in the column headed “Log L.”

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

COMPUTATION OF GEOGRAPHIC COORDINATES FROM PLANE
COORDINATES

If we have two points, 4 and B, whose rectangular coordinates are
,, ¥, and x,, y, referred to the same origin, then the distance between
them may be computed from the formula

8=, —2)"+ W, —~y,)° (1




8 U. S. COAST AND GEODETIC SURVEY.

The direction of the line from the point 4 to the point B, referred
to a line parallel with the Y axis through the point A, may be com-
puted from the formula

Ty — Ty
=Y

tan a,= (2)
If it is desired to obtain the true azimuth of the line from A to B
or, in other words, its direction referred to the true meridian through
the point 4, a correction to ay for the convergence of the meridians
between the origin and the point A must be computed as follows:

Ac = — AN 'sinep,

where AN’/ is the difference in longitude in seconds between the origin
and the point 4 (see p. 6), and ¢n is the mean latitude of point 4
and the origin. In north latitudes the sign of this correction is
plus if the point is east of the origin and minus if the point is west
of the origin. The true azimuth of the line from A to B is therefore

a=ay+Ax

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

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

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

T2

S - Yi=¥e,
sin o

,and 8=
cos o

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

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

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

2= +4309.12 feet = +1313.42 meters,
Y= —24119.16 feet = —7351.53 meters

as referred to Bogart as origin (0, 0). (See page 88.)



RELATION BETWEEN COORDINATES. 9

Now if S represent the distance and « the azimuth of the line Bogart

to Great Kills, then since =48 sin a and y==8 cos «, tan a=§ and

- Y
cos @
log z=3.1184036 log v =3.8663778
log ¥y=23.8663778 log cos a=9.9931771—10
log tan «=9.2520258—-10 log § =3.8732007
a=10° 07" 46"’ .4 S =7467.94 meters.

Now knowing the geographic position of the origin, Bogart, and
the distance and bearing of Great Kills from the origin, we can
readily compute the geographic position of Great Kills from the form-
ulas given in Special Publication No. 8 of the U. S. Coast and Geodetic
Survey. The latitude and the longitude of station Great Kills as
determined in this manner are respectively, 40° 32’ 09'7.312, 74° 07’
53'7.821, agreeing exactly with the latitude and longitude as deter-
mined through the regular computation of geographic coordinates.

Engineers and others who have occasion to compute geographic
positions, will find it of help to have Special Publication No. 8,
referred to above. It is entitled, “Formul® and Tables for the
Computation of Geodetic Positions,” and contains data which enable
one to compute the geographic coordinates for triangulation when
the distances, angles, and the geographic coordinates of some initial
point are known.
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.

Table for transformation of coordinates.

Latitude.| Log 2. | BT | Log k. | Log L. || Latitude. | Logtr. | DI | vogx. |LogL.
24 00 1.0672311 |........| 2.0040379 | 2.02603 || 2¢ 10 00 | 10666096 | 9.3 | 2.0040475 | 2. 03002
10 2217 77904 81 69 10 6601 9.5 77 08
20 2124 | 9.3 52 74 20 608 | 9.3 78 13
30 2030 9.4 84 80 30 6413 925 79 18
0 038 | 0.2 86 86 40 6320 | 93 80 24
50 1841 9.4 87 91 50 6225 9.5 82 2
24 01 00 wst| 9.3 89 | 2.02007 [l 24 11 00 e132| 03 84 35
10 1858 | 9.3 90 | 2.02703 10 6037 | 9.4 86 it
20 1564 | 9.4 92 09 20 5944 | 9.3 88 7
30 1471 9.3 93 14 30 5850 0.4 89 52
10 1379 9.2 9% 20 10 5757 9.3 91 57
50 1285 91 97 26 50 s62| 9.5 93 64
24 02 00 1192 9.3 2.0040308 atll2e 12 00 5508 | 0.4 94 70
10 098 | 9.4 20040400 37 10 54741 o4 9% 76
20 1005 9.3 02 43 20 5380 0.4 98 81
30 o1 | 9.4 03 48 30 5285 9.5 | 2. 0040499 8
10 s8] 9.3 05 53 40 592 | 93 | 20040501 92
50 or24| 04 07 5 50 5007 9.5 03 | 203007
24 03 00 o063t | 9.3 08 65124 13 00 5002 9.5 04 | 2,03103
10 0537 | 9.4 10 71 10 09 | o3 06
20 0444 9.3 12 77 20 4815 0.4 07 15
30 0350 | 94 13 82 30 20| 95 08 20
40 027 | 9.3 15 87 40 02| 04 09 25
50 0163 9.4 17 93 50 4532 9.4 11 31
24 0G4 00 | 1.9670070 9.3 18| 2.02799 1 24 14 00 4438 9.4 13 37
10 | 1.9669976 | 9.4 20 | 202805 10 4383 9.5 15 3
20 o883 | 63 21 11 20 299 g4 17 29
30 9780 | 0.4 22 16 30 4355 9.4 18 54
40 9696 9.3 23 21 40 4061 0.4 20 59
50 2602 9.4 25 27 50 3966 9.5 22 65
24 05 00 9509 9.3 27 33 (124 15 00 3872 9.4 23 71
10 9415 | 9.4 29 39 10 37| 0.5 24 7
20 0322 9.3 31 14 20 3683 9.4 26 82
30 0227 9.5 32 50 30 3588 | 95 28 88
10 o134 @3 34 55 20 3495 | 03 30 93
50 9040 9.4 36 60 50 3400 9.5 32 1 2.03199
24 08 00 go47 | 0.3 37 66 ([ 2¢ 16 00 306 | 0.4 33 | 2.03204
10 8853 | 9.4 39 72 10 3211 9.5 35 10
20 8760 | 9.3 i 78 20 37| 94 37 15
30 g6 | o4 42 83 30 3023 9.5 38 2l
40 &3 | 0.3 4 88 10 2098 | 54 39 b
50 8479 9.4 45 ] 2.028%4 50 2834 9.4 40 32
24 07 00 8386 | 9.3 46 | 2.02000 || 2¢ 17 00 o740 | 9.5 42 38
10 8291 | 95 18 06 10 15| 0.4 43 44
20 s108 | 9.3 50 12 20 2551 9.4 45 49
30 8104 9,4 51 17 30 2456 9.5 47 55
40 8010 | 9.4 53 23 10 72| 04 49 60
50 7916 9,4 55 28 50 2267 9.5 51 66
24 08 00 7893 | 9.3 56 3|2t 18 00 2173 0.4 52 71
10 7728 | 05 58 10 10 2078 | 05 51 7
20 7635 | 9.3 59 18 20 1084 9.4 50 2
30 7541 | 0.4 60 51 30 188 | 95 57 88
10 747 | 94 61 56 0 1791 9.5 58 04
50 7353 9.4 63 62 50 1699 9.5 59 | 2.03299
2 09 00 7260 | 0.3 65 6gllos 19 00 1603 9.4 61 | 2.03305
10 7165 | 0.5 67 74 10 w05 62 10
20 7072 | 9.3 69 80 20 s | 04 64 15
30 o977 | 9.5 70 8 30 1321 9.5 66 2
10 oss4| 9.3 72 90 40 1227 9.4 88 27
50 6789 | 9.5 74 | 2.02006 50 1131 9.6 70 33
24 10 00 6696 | 0.3 750 2.03002 1 24 20 00 w7l 9 71 30
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Table for transformation of coordinates—Continued.

11

o |
Yatitude. | Log H. I}%Y Log K. | Log L. || Latitude. | Log H. %fﬁ Log XK. | Log L.
© 7 n ot
24 20 00 | 1.9661037 9.4 | 2.0040571 } 2.03339 ) 24 30 00 ) 1.9655334 9.5 | 2,0040668 | 2.03674
10 0942 9.5 73 45 10 5239 9.5 70 80
20 0848 9.4 75 50 20 5143 9.6 7L 85
30 0752 9.6 T 56 30 5048 9,5 72 91
40 06858 9.4 79 61 40 4953 9.5 74 | 2.03696
50 0563 9.5 80 67 50 4857 9.5 76 | 2.03702
24 21 00 0469 9.4 81 72124 31 00 4762 9.5 w [ug
10 0373 9.6 82 8 10 4667 9.5 79 13
20 0279 9.4 84 33 20 4571 9,6 80 18
30 0185 9.4 & 89 30 4476 9.5 82 24
40 | 1. 9660089 9.6 88 | 2.03395 40 4380 9.6 84 29
50 | 1.9659995 9.4 89 | 2.03400 50 4285 9.5 85 35
24 22 00 9901 9.4 90 06 ({24 32 Q0 4189 9.6 87 40
10 9805 0.6 92 13 10 4004 9.5 89 46
20 9711 9.4 94 18 20 3998 9.6 00 51
30 9616 9.5 96 24 |} 30 3902 9.6 92 57
40 9521 9.5 98 29 40 3806 9.0 94 64
50 9426 9.5 | 2.0040599 35 50 371 9.5 95 69
24 23 0 9331 9.5 | 2.0040600 40 (1 24 33 00 3615 9.6 97 75
10 9236 9.5 02 46 10 3520 9.5 | 2. 0040699 81
20 9141 9.5 04 51 20 3424 9.6 { 2,0040700 86
30 9046 9.5 06 57 30 3328 9,6 02 92
40 8951 9.5 08 62 40 3232 9.8 04 | 2.03797
50 8856 9.5 09 68 50 3137 9.5 05 | 2.03803
24 24 00 8761 9.5 10 73124 34 00 3041 9.6 07 08
10 8666 9.5 11 79 10 2045 9.6 09 14
20 8571 9.5 13 84 20 2849 9.6 10 19
30 8476 9.5 15 90 30 2754 905 11 25
40 8381 9.5 17 | 2.03496 40 2659 3.5 13 30
50 8286 9.5 18 | 2.03501 50 2563 9.8 15 36
24 25 W 8191 9.5 19 071124 35 00 2467 9.5 16 41
10 8096 9.5 21 13 10 2372 9.5 18 47
20 8001 9.5 23 18 20 2275 9.7 19 52
30 7905 9.6 25 24 30 2180 9.5 21 53
40 7811 9.4 27 29 40 2084 9.6 23 64
50 7715 9.6 28 35 50 1988 9.6 24 69
24 26 00 7620 9.5 29 40124 36 00 1892 9.6 26 75
10 7526 9.4 31 46 10 1796 9.6 28 81
20 7431 9.5 33 51 20 1700 9.6 29 88
30 7335 9.6 35 57 30 1604 9.6 31 92
40 7241 0.4 37 63 40 1508 9.6 33 | 2.03897
50 7146 9.5 38 68 50 1413 9.5 34 | 2.03903
24 271 0 7050 9.6 39 74 ]| 24 37 00 1316 9.7 36 08
10 6956 9.4 40 80 10 1221 9.5 38 14
20 6860 9.6 42 85 20 1124 9.7 39 19
30 6765 9.5 44 91 30 1029 9.5 41 25
40 6669 9.6 46 | 2.03596 40 0932 9.7 43 30
50 6574 9.5 47 | 2.03602 50 0837 9.5 44 36
24 28 00 6479 9.5 48 a7 124 38 00 0740 9.7 46 a1
10 6383 9.6 50 13 10 0645 9.5 48 47
20 6288 9.5 52 18 20 0548 9.7 49 52
30 6192 9.6 54 24 30 0452 0.8 50 58
40 6097 9.5 56 30 40 0357 9.5 52 63
50 6001 9.6 57 35 50 0260 9.7 b4 69
24 29 00 5907 94 58 41 ]| 24 39 00 0165 9.5 55 4
10 4811 4.6 59 47 10 1 1. 9650069 9.6 57 80
20 5’(16 9.5 61 52 20 | 1. 9649972 9.7 58 85
30 5620 9.6 63 58 30 987 45 60 91
40 5525 9.5 65 63 40 9780 9.7 62 | 2.03997
50 5429 4.0 67 69 50 9684 9.6 63 | 2.04002
24 30 00 5334 9.5 68 741" 24 40 00 9588 9.6 85 08
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Table for transformation of coordinates—Continued,

Latitude. | Log H. | DT | Log k. | Log L. | Latitude. | Log 2. DIt | rop X. | Log L.
« 7 . ° o .

24 40 00 | 1.9649588 9.6 { 2.0040765 | 2.04008 Il 24 50 00 | 1.9643796 9.7 | 2.0040863 | 2.04340
10 9492 9.6 67 14 10 3699 9.7 65 46

20 9305 | 0.7 68 10 20 3802| 9.7 66 51

30 9200 9.6 70 25 30 3505 0.7 67 57

40 9203 9.6 72 30 40 3409 9.6 69 62

50 9107 9.6 73 36 50 3311 9.8 71 68

24 41 00 10| 9.7 75 at{l24 51 o0 25| o6 72 7
10 8914 9.6 7 47 10 3118 9.7 74 79

20 8818 9.6 8 52 20 3021 9.7 75 84

30 872! 0.6 79 58 30 202 | 9.7 77 90

40 8625 9.7 81 63 40 2827 9.7 79 | 2. 04395

50 8529 9.6 83 69 50 2730 9.7 80 | 2.04401

24 42 00 832 0.7 84 74l 24 52 00 33| a7 82 06
10 8327 | 9.5 86 80 10 2536 ] 0.7 84 1l

20 8240 9.7 87 85 20 2438 9.8 85 17

30 8144 | 0.6 89 91 30 242 96 87 22

40 8048 9.6 91 | 2. 04098 40 2244 9.8 89 27

50 7851 2.7 92 | 2.04102 50 2147 9.7 90 33

24 43 00 7855 9.6 94 081124 53 o0 2050 97 92 38
10 7759 | o8 96 14 10 193] 97 94 44

20 7662 a7 97 19 20 1855 9.8 95 50

30 7566 | 9.6 | 2.0040700 2 30 1758 | 06 97 5

40 7469 9.7 | 2.0040801 30 40 1661 9.8 | 2.0040809 61

50 ni3| 9.6 02 36 50 1664 | 0.7 | 20040900 67

24 44 00 7276 9.7 04 411124 54 00 1467 9.7 02 72
10 7180 | 9.6 06 47 10 1870 97 04 78

20 7083 9.7 07 52 20 1272 98 05 83

30 60871 0.5 09 57 30 | 9.7 o7 89

40 6890 9.7 11 63 40 1079 9.6 09 | 2.04494

50 6794 9.6 12 69 50 0981 9.8 10 | 2.04500

24 45 00 6697 8.7 14 741124 55 GO 0884 9.7 12 05
10 6601 | 9.6 16 80 10 AR X 14 11

20 8504 | 9.7 37 85 20 0680 | o8 15 16

30 6408 9.6 19 91 30 0592 0.7 16 22

40 6311 9.7 21 | 2.041906 40 0495 9,7 18 28

50 6215 9.6 22 | 2.04202 50 0398 9.7 20 33

24 46 00 6118 9.7 24 0T [ 24 56 00 0300 98 21 38
10 6021 | 9.7 26 13 10 0203 0.7 23 44

20 5924 ( - 9.7 27 18 20 0105 9.8 24 48

30 2828 | 0.6 28 24 30 | 1.9610008 | o7 26 55

40 5732 9.6 30 29 40 | 1. 9639910 9.8 28 60

50 535 | 0.7 32 35 50 om3 | 97 20 66

24 47 00 5539 9.6 33 40 || 24 57 00 9715 9.8 31 71
10 saa2| a7 35 46 10 9618 | o7 43 7

20 5345 4.7 36 51 20 9520 9.8 34 82

30 5240 | 0.6 38 57 30 9423 | 9.7 36 88

40 5152 9.7 40 62 40 9326 8,7 38 03

50 5055 | 9.7 4l 68 50 028 98 39 | 2.04500

24 48 OO 4958 9.7 43 73 1| 24 58 00 9131 9.7 41 | 2.04604
10 4862 0.6 45 70 10 0034 | 0.7 43 10

20 4764 9.8 46 84 20 8936 9,8 44 15

30 4668 0.6 47 90 30 8830 | 6.7 46 21

40 4571 9.7 49 | 2,04206 40 8741 9.8 48 26

50 ard| o7 51 | 204301 50 44| 0.7 49 32

24 49 00 4377 9,7 53 07 1|24 59 00 8546 0.8 51 37
10 481 9.6 55 13 10 8440 | 97 53 13

20 4183 9.8 56 18 20 8351 9.8 54 48

30 a087| 0.6 58 24 30 8254 | o7 56 54

40 3990 9.7 60 29 40 8155 9.9 58 59

50 3893 9.7 61 35 50 8058 9.7 59 65

4 50 0 3196 | 9.7 63 40125 00 00 7960 9.8 61 70
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Table for transformation of coordinates—Continued.

13

Latitude. | Log II. Log L. || Latitude. | Log#Z. | 34" | Log & |LogZL.
L] ! L 14 "
25 00 00| 1.0637060 | 9.8 2.04670 || 25 10 09| 1.9632080 | 9.9 | 2.0041059 | 2.04000
7363 | 07 70 10 19821 9.8 61 | 2. 05004
765 | 9.8 81 2 1883 9.0 62 10
7608 9.7 87 3) 1785 9.8 64 15
7500 | 9.9 92 0 06| 909 86 20
7472 9.7 2.04698 50 1588 9.8 67 26
25 01 | o 2.04703 || 25 11 00 49| 9.9 69 3t
el e 09 10 1301 9.8 71 37
ne| 99 14 20 22| o9 ™ a2
708t | 9.7 20 30 netl ok 7 48
gosi| 0.7 % 1 1005 9.9 76 53
6385 | 0.9 a1 50 0007 | 0.8 77 5
25 02 o188 | 9.7 3625 12 00 08081 0.9 7 o4
6ol | 9.7 i 10 gs00| 0.8 81 0
o0z | 0.9 a7 20 0701 9.9 s 75
69951 9.7 52 3 oa2 | 9 84 81
637 | 0.8 57 40 o504 | o8 86 86
0200 | 08 63 50 003 | 9.9 87 92
25 03 6201 | 0.8 o8 ll25 13 00 wo| 0.8 80 | 2.05007
6103 | 9.8 74 10 0200] 9.8 91 [ 2.05102
6005 | 9.8 80 20 otle | 9.9 02 08
50081 0.7 86 30| 10630012 | 0.8 94 i
500 | 9.9 a1 40| 1os20ma | 1000 96 19
sn2| o7 2.04797 50 0814 9.8 97 25
% 04 56131 9.9 2.04802 || 25 14 00 9715 | 9.0 | 2.0041009 30
B | 9.7 08 10 9517 | 9.8 | 2 0041101 36
517 | 9.9 13 20 9517 | 10,0 02 a1
53201 0.7 19 30 9ilo | 9.8 01 4
s21 | 9.9 24 10 9320 9.0 05 52
st24] 9% 30 50 o222 | 0.8 07 58
2 05 5025 | 9.9 3525 15 00 o122 |  10.0 09 8
4927 9.8 41 10 9024 9.8 11 69
4820 | 08 46 20 80251 9.9 12 74
@l o8 52 30 8% | 9.9 14 80
a3i| 97 57 40 828 | 0.8 16 &
4535 | 9.9 63 50 8620 9.9 17 o1
25 06 w3s| o7 sl 25 16 00 830 0.9 19 | 2. 05196
4340 9.8 74 10 8432 9.8 21 1 2.05201
241 99 7 20 833! 0 22 07
aa| o7 85 30 an1| 00 2 12
4045 9.9 90 40 8135 9.9 26 17
0471 98 2.04806 50 8036 | 9.9 27 2
25 07 30| 9.8 2.04001 || 25 17 00 war| 0.9 29 23
3751 9.8 06 10 7838 9.9 31 34
3652 | 9.9 12 20 7739 9.9 32 30
3554 | 08 17 30 0| 9.9 33 45
3450 | 0.8 2 10 7541 9.9 35 50
3358 | 08 28 50 g | 09 37 56
25 03 329 | 9.9 3325 18 00 3| 9.9 38 61
3161 9.8 39 10 7244 9.9 40 66
3082 | o9 i 20 451 0.9 41 72
2085 | 9.7 50 30 7046 | 9.0 3 7
2867 9.8 55 40 6948 9.8 45 82
2768 | 00 o1 50 6348 | 100 46 88
% 00 270 | 9.8 66| 5 19 00 orap | 9.8 48 03
72| o8 7 10 G851 9.8 50 | 2.05200
2473 | 99 7 20 5L 100 51 | 2.05304
27| 97 & 30 oas | 9.8 53 10
2171 9.9 88 0 6353 | 10,0 55 15
27| o 04 50 6254 9.9 50 21
25 10 2080 9.9 o flgs <0 00 6155 1 0.9 58 26
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U, S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Diff.

Diff.

Latitude. | Log H. 1. Log K. | Log L. || Latitude. | Log II. 1 Log K. | Log L.
'Y ? " o r 124

25 20 00 | 1.9626155 9.9 2.0041158 | 2.05326 || 25 30 00 | 1.9620184 9.9 | 2.0041258 | 2. 05651
10 6056 9.9 . 60 31 10 | 1. 9620085 10. 1 60 57

20 5956 10.0 61 37 20 | 1. 9619985 10. 0 61 62

30 5858 9.8 63 42 30 9885 10.0 63 68

40 5758 10.0 65 47 40 9785 10.0 65 73

50 5659 9.9 66 53 50 9685 10.0 66 79

25 21 00 5559 10.0 68 58 || 25 31 00 9585 10.0 68 84
10 5461 9.8 70 64 10 0485 10.0 70 89

20 5361 10.0 i 69 20 9385 10.0 71§ 2.05695

30 5262 9.9 73 75 30 9285 10.0 73 | 2. 05700

40 5163 9.9 75 80 40 0186 9.9 75 05

50 5063 10.0 76 86 50 9086 10.0 76 11

25 22 00 4965 9.8 78 91 11 25 32 00 8985 10.1 78 16
10 4866 9.9 80 | 2.05396 10 8886 9.9 80 21

20 4766 10.0 81 | 2.05402 20 8785 10.1 81 27

30 4667 [ 9.9 83 07 30 8686 9.9 83 32

40 4567 10.6 85 12 40 8385 10.1 85 37

50 4468 9.9 86 18 50 8485 10.0 86 43

25 23 00 4368 10.0 88 231125 33 00 8385 10.0 88 48
10 4270 9.8 90 28 10 8285 10.0 90 54

20 4170 10.0 91 34 20 8184 10.1 91 59

30 4071 9.9 93 40 30 8085 9.9 93 G5

40 3971 10.0 95 46 40 7985 10.0 95 71

50 3872 9.9 96 51 50 7884 10.1 96 77

25 24 00 3772 10.0 | 2.0041198 57125 34 00 7785 9.9 | 2.0041298 82
10 3673 9,91 2.0041200 62 10 7685 10.0 | 2.0041300 87

20 3573 10.0 01 67 20 7584 10.1 01 93

30 3474 9.9 03 73 30 7484 10.0 03 | 2.05798

40 3375 9.9 05 78 40 7384 10.0 05 | 2.05803

50 3215 10.0 06 83 50 7284 10.0 06 09

25 25 00 3176 9.9 08 89 1| 26 35 00 7183 10.1 08 14
10 3077 9.9 10 | 2.05494 10 7083 10.0 10 19

20 2977 10.0 11 | 2.05500 20 6982 10. 1 11 25

30 2877 10.0 13 05 30 0883 9.9 13 30

40 2777 10.0 15 11 40 6782 10. 1 15 35

50 2678 9.9 16 16 50 6682 10.0 16 41

25 26 00 2578 10.0 18 22125 36 00 6581 10.1 18 46
10 2479 9.9 20 27 10 0481 10.0 20 52

20 2379 10.0 22 32 20 6380 10.1 21 57

30 2280 9.9 23 38 30 6280 10.0 23 63

40 2180 10.0 25 43 40 6179 10.1 25 68

50 2080 10.0 26 48 50 6079 10.0 26 74

25 27 00 1980 10.0 281 ¢ 5425 37 00 5078 10.1 28 79
10 1881 9.9 30 59 10 5878 10.0 30 84

20 1781 10.0 31 65 20 5778 10.0 31 90

30 1681 10.0 33 70 30 5678 10.0 33 | 2.05895

40 1582 9.9 35 75 40 5578 10.0 35 | 2.05300

50 1482 10.0 36 81 50 5477 10.1 36 08

25 28 00 1383 9.9 38 86 1| 25 38 00 5376 10.1 38 11
10 1283 10.0 40 92 10 5276 10.0 40 16

20 1183 10.0 411 2.05597 20 5175 10.1 41 22

30 1084 9.9 43 | 2. 05603 30 5075 10.0 43 27

40 0984 10.0 45 08 40 4974 10.1 45 32

50 0884 10.0 46 14 50 4874 10.0 46 38

25 29 00 0784 10.0 48 19 |1 25 39 00 4773 10.1 48 43
10 0684 10.0 50 24 10 4673 10,0 50 48

20 0584 10.0 51 30 20 4572 10.1 51 54

30 0485 9.9 53 35 30 4472 10.0 &3 59

40 0384 10.1 55 40 40 4371 10.1 55 G4

50 0285 0.9 56 46 50 4270 10.1 56 70

25 30 00 0184 9.9 58 51125 40 00 4169 10.1 58 75



RELATION BETWEEN COORDINATES. 15
Table for transformation of coordinates—Continued.
Latitudo. | Log #. | i | Log K. | Log Z-| Latitude. | Log #. | DHF | Log k. |LogL.
° 7 ” o I "

25 40 00 | 1.9614169 | 10.1 | 2,0041358 | 2.05975 || 25 50 00 | 1.9608110 10.2 | 2.0041459 | 2.06298
10 4089 | 10.0 6 81 10 8009 10,1 61 | 2.06303

20 3968 | 101 61 86 20 7907 10.2 62 09

30 3868 | 10.0 63 92 30 7806 10.1 64 14

4 3767 1 101 65 | 2.05997 40 7704 10.2 66 19

50 3606 | 10,1 66 | 2.06003 50 7603 10.1 67 25

25 41 00 3566 | 10.0 68 08l 25 51 00 7501 10,2 69 30
10 3466 | 10.0 70 13 10 7400 10.1 71 35

20 3364 | 10,2 1 19 20 7298 10.2 72 41

30 3264 | 10.0 13 24 30 7197 10.1 74 46

40 3163 | 10.1 75 29 40 7096 10.1 76 51

50 3062 | 10.1 76 35 50 6994 10,2 T 57

25 42 00 2061 | 10,1 78 4025 52 00 6893 10,1 79 62
10 2861 |  10.0 80 45 10 6701 10.2 81 67

20 2759 | 10,2 81 51 20 6689 10,2 82 73

30 2659 | 10,0 83 56 30 6588 10,1 84 78

40 2559 { 10,0 85 61 10 6486 10,2 86 83

50 2457 | 10,2 86 67 50 6385 10.1 87 89

25 43 00 2357 | 10.0 88 72|25 53 00 6283 10,2 89 94
10 22571 10,0 90 77 10 6182 10.1 91 | 2.06399

20 2155 | 10,2 91 3 20 8079 10.3 92 | 2.06405

30 2055 | 10.0 93 89 30 5978 10,1 94 1

40 1953 | 10.2 05 | 2.06004 40 5876 10,2 96 16

50 1853 | 10.0 96 | 2.06100 50 5715 10.1 97 22

25 44 00 1751 | 10.2 | 2.0041398 05|25 54 00 5673 10,2 | 2.0041499 27
10 1651 | 10.0 | 2.0041400 10 10 5571 10.2 | 2.0041501 32

20 1549 | 10.2 01 16 20 5469 10.2 02 38

30 1449 | 10.0 03 21 30 5368 10,1 04 43

40 1347 1 10.2 05 2% 40 5267 10.1 06 48

50 1247 | 10.0 0% 32 5D 5164 10,3 07 54

25 45 00 1145 10.2 08 37125 55 00 5063 10,1 09 59
10 1045 {  10.0 10 42 10 4062 10.1 11 64

20 0943 | 10,2 11 48 20 4859 10.3 12 70

30 0842 10.1 18 53 30 4758 10.1 14 75

40 0742 | 10.0 15 58 40 4656 10,2 16 80

50 0640 | 10.2 16 64 50 4554 10.2 17 86

25 46 00 0540 | 10.0 18 69 || 25 56 00 4452 10,2 19 91
10 0439 1 10.1 20 7% 10 4350 10.2 21 { 2,06496

20 0337 10.2 21 80 20 4248 10,2 22 | 2,08502

30 0237 10.0 23 86 30 4147 10.1 24 o7

40 0135 | 10.2 25 o1 40 4044 10.3 26 13

50 | 1.9610034 10.1 26 | 2.06197 50 3943 10,1 27 18

25 47 00| 1.9609933 | 10.1 28 | 2.06202 || 25 57 00 3840 10.3 29 23
10 9832 | 10,1 30 07 10 3739 10.1 31 28

20 9730 | 10.2 31 13 ' 20 3636 10,3 32 34

30 9620 | 10,1 33 18 30 3535 10.1 34 39

40 9528 | 10.1 35 23 40 3433 10,2 36 44

50 9427 [ 10.1 36 29 50 3331 10.2 37 50

25 48 00 93251 10.2 38 34125 58 00 3229 10.2 39 55
10 9224 | 10,1 40 39 10 3128 10,1 41 60

20 9122 | 10.2 42 45 20 3025 10.3 42 68

30 9022, 10.0 43 50 30 2024 10.1 4 (it

40 8921 | 10,1 45 55 40 2821 10,3 46 76

50 819 | 10,2 47 61 50 2719 10.2 47 82

25 49 00 8718 | 10.1 49 66 ([ 25 59 00 2617 10.2 19 87
10 817 | 10,1 51 it 10 2515 10,2 51 02

20 85151 10,2 52 7 20 2413 10.2 52 | 2.06508

30 8414 | 10,1 54 82 30 2311 10,2 54 | 2, 06603

40 8313 ] 10.1 56 87 40 2209 10.2 56 08

50 8212 | 10.1 57 93 50 2107 10.2 57 14

25 50 00 81101 10.2 59 98126 00 00 2005 10.2 59 19
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude.| Log H. | D | Log X. | Log L. | Latitude. | Log IF. DUL | pog & | Log L.
o 1 o ¢ 1

96 00 00 | 19602005 | 10.2 | 2.0041559 | 2.06619 || 26 10 00 | 19595864 |  10.3 | 2.0041661 | 2.00938

10 1903 102 - 61 24 10 5751 | 10.3 63 43

20 1800 | 103 63 30 20 5648 | 10.3 64 49

30 1609 | 10.1 64 35 30 5545 | 10.3 06 54

40 1506 | 10.3 66 40 40 543 | 10.2 68 59

50 1494 | 10,2 68 46 50 5330 | 10.4 69 65

2% 01 00 1301 10.3 70 51|26 11 00 5237 | 10.2 71 70

10 1200 | 10.1 72 56 10 5134 |  10.3 73 75

20 187 10.3 73 62 20 5030 |  10.4 74 81

30 1085 10.2 75 67 30 4928 | 10,2 8 86

10 0982 | 10.3 71 72 40 4824 10,4 78 o1

50 0880 | 10.2 78 78 50 42| 10.2 79 | 2.06997

2% 02 00 o778 | 10.2 80 83|26 12 00 4618 | 10.4 81 | 2. 07002

10 0676 | 10,2 82 88 10 4516 | 10.2 83 07

20 0573 | 10.3 83 94 20 42| 10.4 84 13

30 0471 | 10.2 85 | 2.06699 30 4300 | 10.3 86 18

10 0360 | 10.2 87 | 2. 06704 10 4207 | 10,2 88 23

50 026 | 10.3 88 10 50 4103 | 10.4 89 20

2% 03 00 0164 | 10.2 90 1502 13 00 4000 | 10.3 91 34

10 | 1. 9600062 10.2 92 21 10 3898 10.2 93 40

20 | 1.9509950 | 10.3 93 26 20 394 | 104 95 45

30 9858 | 10,1 95 31 30 3601 |  10.3 96 50

10 9755 | 10.3 97 37 40 3588 |  10.3 | 2.0041698 56

50 9653 | 10.2 | 2.0041598 4 50 3185 | 10,3 | 20041700 61

2% 04 00 0550 | 10.3 | 2. 0041600 alloe 14 00 3381 |  10.4 02 66

10 9448 | 10,2 02 52 10 3218 |  10.3 04 71

20 9345 | 10.3 03 58 2 3174 | 10.4 05 7

30 9213 | 10.2 05 63 30 072 | 102 07 82

40 o141 | 10.2 07 68 40 2060 | 10.3 09 87

50 0037 | 10.4 08 74 50 2865 | 104 10 93

% 05 00 8935 | 10.2 10 79012 15 00 2762 | 10.3 12 | 2.07098

10 8833 10. 2 12 84 10 2659 10.3 14 | 2,07103

2 8730 | 10.3 13 90 20 2556 | 10.3 15 09

30 8628 | 10.2 15 | 2.00795 30 2453 | 10.3 17 14

] 8525 | 10.3 17 | 2. 06800 40 2349 | 10.4 19 19

50 8423 | 10,2 18 08 50 2246 | 10.3 20 25

2% 06 00 8320 | 10.3 2 112 16 00 2142  10.4 2 30

10 218 | 102 2 16 10 2030 | 10.3 24 35

20 s114 | 10,4 2 22 20 1935 | 10,4 25 40

30 so12 | 10.2 25 2 30 32| 103 27 45

40 7909 10.3 27 32 40 1728 10. 4 29 51

50 7807 { 10.2 28 38 50 1625 | 10.3 30 50

% 07 00 7704 | 10.3 30 32 17 00 1321 |  10.4 32 61

10 7601 10.3 32 48 10 1418 10.3 34 66

2 7408 | 10,3 34 54 20 1814] 10,4 35 72

50 7306 | 10.2 35 59 30 211 103 37 71

10 7204 | 10,2 37 64 ) 10| 103 30 82

50 7190 | 1004 39 70 50 1004 | 1004 0 88

2 08 00 7088 | 10.2 4 7526 18 00 001 | 10.3 42 03

10 6086 | 10,2 43 80 10 0708 | 10.3 44 | 2,07198

20 6882 10. 4 44 86 20 0694 10. 4 46 | 2. 07204

30 6780 | 10.2 46 91 30 0501 | 10.3 4 09

10 6677 | 10.3 48 | 2. 00896 40 0487 |  10.4 19 14

50 6574 | 10.3 49 | 2. 06902 50 038 | 10.3 51 20

6 09 00 6471 | 10.3 51 07 | 26 19 00 0280 | 10.4 53 25

2 10 6369 10. 2 53 12 10 0176 10. 4 55 30

20 6265 | 10.4 54 17 20 | 1.9500072 | 10,4 50 30

30 6163 | 10.2 5 22 30 | 1.9580960 | 103 58 i)

10 6059 | 10,4 58 28 40 10.4 60 46

50 5957 | 10.2 59 33 50 0162 |  10.3 61 52

26 10 00 5864 | 10.3 61 38 || 26 20 00 9658 | 10.4 63 57




RELATION BRETWEEN COORDINATES.

Tabls for transformation of coordinates—Continued.

17

Latitude.| Log H. Ii%f Log K. | Log L. || Latitude. | Log H. li,i,ﬂ Log K. | Log L.
° L4 " o 1 n

26 20 00 ! 1,9589658 10.4 | 2.0041763 | 2.07257 || 26 30 00 | 1,9583417 10.4 | 20041865 | 2.07573
10 9554 10. 4 65 62 10 3313 10. 4 687 78

20 9450 10. 4 66 67 20 3208 10.5 68 84

30 9347 10.3 68 72 30 3104 10. 4 70 8¢

40 9244 | 10.3 70 8 40 2099 10.5 72 | 2.07594

50 9139 10.5 71 83 50 2895 10,4 73 | 2.07600

26 21 00 9036 10.3 73 88 [1 26 3L 00 2790 10.5 75 05
10 8933 10.3 75 93 10 2686 10. 4 77 10

20 8828 | 10.5 76 | 2.07299 20 2581 10.5 79 15

30 8725 10.3 78 | 2.07304 30 2417 10.4 81 21

40 8621 10.4 80 09 40 2371 10.6 82 26

50 8517 10. 4 81 15 50 2267 10.4 84 31

26 22 00 8413 10. 4 83 20 (| 26 32 00 2162 10. 5 86 36
10 8310 10.3 85 25 10 2058 10. 4 88 41

20 8205 10. 5 87 30 20 1953 10. 5 89 47

30 8102 10,3 88 35 30 1849 10. 4 91 52

40 7999 10. 3 90 41 40 1745 10. 4 93 58

50 7894 10. 5 92 47 50 1639 10.6 94 64

2 23 00 7791 10.3 094 52128 33 00 1535 10. 4 96 69
10 7687 10. 4 96 57 10 1431 10.4 98 74

20 7583 10. 4 97 63 20 1326 10.5 | 2.0041809 79

30 7479 10. 4 | 2,0041799 68 30 1221 10.5 | 2, 0041901 &5

40 7375 10. 4 | 2.0041801 73 40 1116 10. 5 03 90

50 7271 10. 4 02 79 50 1012 10. 4 04 | 2.07695

26 24 00 7167 10. 4 04 84 126 34 00 0907 10.5 06 | 2.07700
10 7063 10. 4 06 89 10 0802 10. 5 08 05

20 6959 10. 4 07 | 2,07395 20 0697 10. 5 10 11

30 6855 10. 4 09 | 2.07400 30 0593 10. 4 12 16

40 6752 10.3 1 05 40 0488 10. 5 13 21

50 6647 10.5 12 11 50 0383 10,5 15 27

2 26 00 6543 10. 4 14 16 || 26 35 00 0279 10. 4 17 32
10 6440 10.3 16 21 10 0174 10.5 19 37

20 6335 10.6 17 26 20 | 1.9580069 10. 5 20 42

30 6232 10.3 19 31 30 | 1.9579965 10. 4 22 48

40 6127 10. 5 21 37 40 9859 10.6 24 53

50 6023 10. 4 22 42 50 9755 10. 4 25 58

26 26 00 5919 10. 4 24 47 || 26 36 00 9649 10. 6 27 63
10 5815 10. 4 28 52 10 9545 10. 4 20 68

20 6710 10.5 27 58 20 9439 10. 6 30 73

30 5607 10,3 29 63 30 9335 10. 4 32 79

40 5502 10.5 31 68 40 9231 10. 4 34 84

50 5398 10.4 32 74 50 9125 10.6 35 89

26 27 00 5203 10. 5 34 79 |1 286 37 00 9021 10. 4 37 94
10 5190 10.3 36 84 10 8016 10. 5 39 | 2,07709

20 5085 10,5 38 90 20 8810 10.6 40 | 2.07805

30 4981 10, 4 39 | 2.07495 30 8700 10, 4 42 10

40 4877 10,4 41 | 2.07500 40 8600 10. 6 4 15

50 4772 10.5 43 05 50 8490 10. 4 45 21

26 28 00 4669 10.3 45 101126 33 00 8390 10.6 47 26
10 4565 10. 4 47 15 10 8286 10. 4 49 31

20 4460 10.5 48 21 20 8180 10.6 51 36

30 4356 10.4 50 26 30 8075 10.5 53 42

40 4251 10. 5 52 31 40 7970 10. 5 54 47

50 4147 10. 4 53 37 50 7865 10.5 56 52

26 29 00 4042 10.5 55 421126 39 00 7759 10.6 58 57
10 3930 10.3 57 47 10 7655 10. 4 60 62

20 38?4 10. 5 58 52 20 7549 10. 6 61 63

30 3730 10. 4 60 57 30 7444 10.5 63 73

40 30626 10. 4 62 63 40 7340 10. 4 65 78

50 3521 10.5 a3 68 50 7234 10.6 66 84

26 30 00 3417 10.4 65 731126 40 00 7129 10.5 68 89

BEELHAEER S




T. 8. COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude.| LogZ. | D | Log & | Log L. || Latitude. | Log . | DI | vog & | Log L.
-] r 14 o ’ 1"
26 40 00 | 19577120 | 10.5 | 2.0041968 | 2.07889 || 26 50 00 | 1.9570796 10.6 | 2.0042071 | 2.08203
10 7024 | 10.5 70 94 10 0690 10.6 73 08
20 6919 | 10.5 71 | 2.07899 20 0587 10.8 75 13
30 6sl4 | 10.5 73 | 2.07905 30 0478 10.6 ik 19
40 6708 | 10.6 75 10 40 0372 10.6 78 24
50 6603 | 10.5 76 15 50 0266 10.6 80 29
26 41 00 6498 | 10.5 78 20| 26 51 00 0160 10.6 82 34
10 6393 { 10.5 80 25 10 | 1. 9570055 10.5 84 39
20 6287 1 10.6 82 30 20 | 1.9569948 10.7 85 44
30 61821 10.5 84 36 30 0842 10.6 87 50
40 6077 | 10.5 85 41 40 9736 10.6 89 55
50 5971 | 10.6 87 46 50 9630 10.6 90 60
26 42 00 5866 | 10.5 89 510126 52 00 9524 10.6 92 65
10 5761 | 10.5 91 56 10 9418 10. 94 7
20 5656 | 10.5 92 62 20 9311 10.7 95 (]
30 5550 | 10.5 0 68 30 9206 10. 5 97 82
40 5445 | 10.6 % 73 40 9100 10.6 | 2.0042099 87
50 5340 | 10.5 97 79 50 8993 10.7 | 2. 0042100 92
2 43 00 5234 {  10.6 | 2.0041999 84l 26 53 00 8887 10.6 02 | 2.08297
10 5120 | 10.5 | 2.0042001 89 10 8782 10.5 04 | 2,08302
20 5023 | 10.6 02 | 2.07994 20 8675 10.7 06 07
30 19181 10.5 04 | 2.08000 30 8569 10,6 08 13
40 4813 | 105 06 05 40 8462 10.7 09 18
50 4707 | 10.6 o7 19 50 8356 10.6 1 23
26 44 Q0 46021 10.5 09 15126 54 00 8250 10.6 13 28
10 4497 | 10.5 11 20 10 8144 10.6 15 33
20 4391 {  10.5 13 25 20 8037 10.7 16 38
30 4286 10.5 15 a1 30 7931 10.6 18 44
10 4179 | 10.7 16 36 40 7824 10.7 20 49
50 4074 | 10.5 18 41 50 7718 10.6 21 b4
2 45 00 3908 | 10.6 20 46 | 26 55 00 7612 10.6 23
10 38631 10.5 22 51 10 7500 10.6 25 gg
20 357 | 10.6 23 57 20 7399 10.7 26 70
30 3652 | 10.5 25 62 30 7203 10.6 28 75
40 3546 | 10.6 27 67 40 7187 10.6 30 80
50 3440 | 10.6 28 73 50 7080 10.7 31 88
2 46 00 3334 10.6 30 784126 56 00 6974 10.6 33 o1
10 3220 | 10.5 32 83 10 6868 10.6 35 | 2,08396
20 31231 10.6 33 38 20 6761 10.7 37 | 2,08401
30 3018 10.5 35 04 30 6655 10.6 39 07
10 2012 | 10.6 37 | 2.08099 40 6548 10.7 40 12
50 906 | 10.6 38 | 2.08104 50 6442 10.6 42 17
26 47 00 2701 | 10.5 40 09| 26 57 00 6335 10.7 44 22
10 2505 { 10.6 42 14 10 6229 10.6 46 27
20 2480 | 10.6 44 19 2 6122 10.7 47 32
30 23811 10.5 486 25 30 6016 10.6 49 38
40 22781 10.6 47 30 40 5910 10.6 51 43
50 2172 10.6 49 35 50 5802 10.8 52 48
26 48 00 2066 | 10.6 51 40 | 26 58 00 5696 10.6 54 53
10 1960 | 10.6 53 45 10 5590 10.6 56 58
20 1854 | 10.6 54 50 20 5483 10.7 58 63
30 1749 | 10.5 56 56 30 5377 10.6 60 69
40 1643 | 10.6 58 61 40 5270 10.7 61 4
50 1537 | 10.6 59 66 50 5163 10.7 63 79
26 49 00 1431 | 10.6 61 71|l 26 59 00 5056 10.7 65 84
10 1326 | 10.5 63 i 10 4950 10.6 67 89
20 1220 10,6 64 82 20 4843 10.7 68 | 2.08494
30 1114 | 10.6 66 87 30 4737 10.6 70 | 2.08500
40 1008 | 10.6 68 92 40 4630 10.7 72 05
50 0902 ( 10.6 69 | 2.08198 50 4523 10.7 73 10
26 50 00 0796 | 10.6 71 | 2.08203 [l 27 00 00 4417 10.6 75 15




RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

19

Latitude.| Log #. | D" | Log X. | Log L.
o I I
27 00 0D | 19564417 | 10.0 | 2. 0042175 | 2. 08515
19 4311 | 10.6 77 20
2) 4203 | 10,8 78 25
30 4007 10.6 80 31
49 3900 | 10.7 82 36
50 3863 | 10.7 83 1
27 0 0 s | 107 85 1
104] 3670 10.6 87 51
2 3562 | 108 89 56
30 3456 | 10.6 91 62
140 3349 | 10.7 02 68
50 3242 | 10.7 94 73
27 02 G0 3136 | 10.6 96 78
10 3029 | 10.7 98 83
20 2092 | 10,7 | 2.0042199 88
30 2815 | 10.7 | 2.0042201 94
10 2708 | 10.7 03 | 2.08599
50 2600 | 10.7 04 | 2. 08604
27 03 00 2494 | 10.7 06 09
10 2387 | 107 08 14
20 2% | 10.7 10 10
30 273 | 107 12 25
0 2067 | 10.6 13 30
50 1950 | 108 15 35
27 04 0 1852 | 10.7 7 40
10 1746 10. 6 19 45
29 1638 | 10.8 20 50
30 1532 | 10.6 22 56
0 1424 10.8 24 61
50 1817 | 10,7 25 66
27 05 00 21| 10.7 27 71
10 103 | 10.7 29 76
20 0905 | 198 30 81
30 08%0 | 10.6 32 7
10 0782 | 10.7 34 92
50 0674 | 10.8 35 | 2.08607
27 06 00 567 10.7 37 | 2. 08702
10 0161 10. 6 39 07
20 0353 | 10.8 it 12
30 0246 | 10.7 43 13
n 0138 | 10,8 4 2
50 | 1.9560031 | 10.7 4% 23
27 07 00| 1.9550924 | 10.7 18 33
10 9217 | 10.7 50 38
20 9700 | 10.8 51 13
30 9502 | 10.7 53 49
40 9405 | 10.7 55 54
50 9387 | 10.8 5 59
27 08 00 g281 | 10.6 5 64
10 0174 | 10.7 60 0o
20 9066 | 10.8 62 74
30 059 | 10.7 64 80
40 81| 10.8 65 85
50 8744 | 10,7 67 a0
27 00 00 9636 | 10.8 69 | 2.08795
10 8529 | 10.7 71 | 2. 0%800
20 8421 10. 8 72 05
30 8314 10.7 74 1
40 8206 | 108 76 16
50 8060 | 10.7 7 21
27 10 00 7001 | 10.8 79 %

°

27

27

27

27

27

27

27

27

27

’

10

1t

12

13

14

17

18

Latitude.

Log H. ]?},ﬂ Log K. | Log L.
1, 9557991 10, 8 | 2. 0042279 | 2. 08326
7884 10.7 81 31
7776 10.8 82 36
7662 10. 7 84 42
7561 10.8 86 47
7453 10.8 87 52
7346 10.7 39 57
7239 10.7 91 62
7131 10,8 93 68
7024 10.7 95 74
6916 10. 8 96 79
6808 10.8 | 2.0042298 84
6700 10. 8 | 2.0042300 &9
(6593 0.7 02 94
6485 10.8 03 | 2,08800
(378 10.7 05 § 2.083058
6270 10. 8 7 10
6162 10.8 0% 15
6055 10.7 10 20
5947 10.8 12 25
5830 10. 8 14 30
5732 10.7 16 36
5623 10. 9 17 41
5516 10.7 19 46
5408 10.8 21 51
5300 10.8 23 56
5102 10.8 24 61
5085 10,7 26 67
4977 10. 8 28 72
4869 10.8 29 71
1761 10.8 31 L2
4654 10.7 33 87
4545 10.9 35 92
4438 10.7 37 | 2.0899%
4329 10.9 38 | 2.09003
4222 10.7 40 08
4113 10.9 42 13
4006 10.7 44 18
3897 10.9 45 23
3790 10.7 47 29
3682 10. 8 49 34
3574 10.8 30 39
3466 10, 8 52 44
3350 10.7 54 49
3250 10.9 56 54
3142 10,8 58 60
3034 10.8 59 65
2926 10.8 61 70
2817 10.9 63 k23
2710 10.7 65 80
2601 10.9 66 85
2493 10. 8 68 90
2330 10.7 70 | 2.008095
2277 10.9 71 | 2.00100
2169 10. & 73 05
2061 10. 8 75 10
1963 10.8 77 15
1845 10. 8 7 21
1736 10,9 80 26
1628 10.8 82 3
1519 10,9 84 36



20

U. 8. COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude.

° ¢ ’”

27 20 00

27 21 00

27 22 00

27 2 00

27 24 00

27 25 00

27 2% 00

27 27 00

27 28 00

27 29 00

27 30 00

Diif,

Log H. 1 Log K. | Log L. || Latitude. | Log H.
a 1] "

1. 9551519 10.9 | 2.0042384 | 2.09136 || 27 30 00 | 1.9545001
1411 10.8 86 41 10 4893
1303 10. 8 87 46 20 4783
1195 10. 8 89 52 30 4674
1087 10,8 o1 57 40 4566
0978 10.9 92 62 50 4456
0870 10.8 94 68 || 27 31 00 4347
0762 10.8 96 73 10 4239
0653 10.9 | 2.0042398 78 20 4129
0545 10.8 | 2.0042400 84 30 4020
0436 10.9 01 89 40 3911
0328 10.8 03 94 50 3802
0219 10.8 05| 2.00199 [} 27 32 00 3692
0111 10. 8 07 | 2.09204 10 3583

1. 9550002 10. 9 03 09 20 3473

1. 9540894 10.8 10 15 30 3365
9786 10.8 12 20 40 3256
9677 10.9 13 25 50 3146
9569 10.8 15 30 (|27 33 00 3037
9461 10.8 17 35 10 2928
9352 10.9 19 40 20 2819
09244 10. 8 21 45 30 2710
9135 10.9 22 50 40 2600
9027 10.8 24 55 50 2491
8918 10.9 26 60 { 27 34 00 2381
8810 10. 8 28 65 10 2272
8700 11,0 29 70 20 2162
8592 10.8 31 76 30 2053
8484 10.8 33 81 40 1944
8375 10.9 34 86 50 1834
8267 10.8 36 91 1127 35 00 1725
8158 10.9 38 | 2.09296 10 1616
8049 10.9 40 | 2.08301 20 1506
7941 10.8 42 07 30 1397
7832 10.9 43 12 40 1288
7723 10.9 45 17 50 1178
7614 10.9 47 22| 27 36 00 1069
7506 10. 8 49 27 10 0960
7306 1.0 50 32 20 0850
7288 10.8 52 38 30 0741
7180 10.8 54 43 40 0631
7070 11.0 b5 48 50 0521
6962 10.8 57 53 || 27 37 00 0411
6854 10.8 59 58 10 0302
6744 11,0 61 63 20 0192
6636 10.8 63 69 30 | 19540083
6526 11.0 64 T4 40 | 1.9530974
6418 10.8 66 79 50 9863
6309 10.9 68 84 1127 38 00 9754
6200 10.9 70 89 10 9645

1 10.9 71 94 20 9535
5982 10,9 73 | 2.00309 30 0425
5874 10.8 75 | 2. 00404 40 09315
5764 11.0 76 50 9206
5656 10.8 78 14 1[ 27 39 00 9096
5547 10.9 80 19 10 8086
5438 10.9 82 24 20 8876
5329 10.9 84 30 30 8767
5219 11.0 85 35 40 8657
5111 10.8 87 40 50 8547
5001 1.0 89 451l 27 40 00 8437

DifT,
17,

Log X. | Log L.
2. 0042489 | 2.09445
91 50
92 55
94 61
96 67
97 72
2. 0042499 77
2. 0042501 82
3 87
06 92
06 | 2.09497
08 | 2.09502
10 07
12 12
13 17
15 23
17 28
18 33
20 38
22 43
24 48
26 54
27 59
29 64
31 69
33 74
34 79
36 84
38 89
39 94
41 | 2,09509
43 | 2,09604
45 09
47 15
48 20
50 25
52 30
54 35
b5 40
57 46
59 51
60 56
62 61
04 66
66 71
68 76
69 81
71 86
73 91
75 | 2.09696
77 | 2.09701
79 07
80 12
82 17
84 22
86 27
87 32
89 37
91 42
02 48
94 83




RELATION BETWEEN COORDINATES. 21

Table for transformation of coordinates—Continued.

Latitude. | Log . | D | Log k. | Log L. || Latitude. | LogH. | DIt | Log k. | Log L.
° I 11 o ! 17
27 40 00 1.9538437 11,0 1 2.0042594 | 2.09753 |} 27 50 00} 1.9531826 11.0 ; 2.0042700 | 2.10060
10 8328 10.9 96 58 10 1716 11.0 02 65
20 8218 11.0 | 2.0042598 63 20 1805 11.1 04 70
30 8108 11.0 | 2.0042600 69 30 1404 1.1 06 75
40 7998 11.0 01 74 40 1383 11.1 07 80
50 7888 11.0 03 79 50 1273 11.0 09 85
27 41 00 7778 11.0 05 84 11 27 &1 00 1162 11.1 11 90
10 7668 11.0 07 89 10 1051 11.1 13 | 2.10085
20 7558 1.0 08 94 20 0940 11.1 14 | 2,10100
30 7448 11.0 10 | 2.09799 30 0830 11.0 16 05
40 7339 10.9 12 | 2.00804 40 0720 11.0 18 10
50 7228 11.1 13 09 50 0608 11.2 19 15
27 42 00 7119 10.9 15 14 (1 27 52 00 0498 11.0 21 20
10 7000 11.0 17 19 10 0388 11.0 23 25
20 6899 11.0 19 24 20 0276 11.2 25 30
30 6789 11.0 21 30 30 0166 11.0 27 36
40 6879 11.0 22 35 40 ! 1.9530055 11.1 28 41
50 6569 11.0 24 40 . 50 | 1.9520944 11.1 30 46
27 43 00 6458 11.1 26 45 [ 27 53 00 9833 11.1 32 51
10 6349 10.9 28 50 10 9722 1.1 34 56
20 6238 i1.1 29 55 20 9611 11.1 35 61
30 6129 10.9 31 61 30 9500 1.1 37 66
40 6019 11.0 33 66 40 0390 11.0 39 7
50 5908 1.1 34 71 50 9279 11.1 40 76
27 44 00 5798 11.0 36 78 || 27 54 00 0168 1.1 42 81
10 5689 10.9 38 81 10 9058 11.0 44 86
20 5578 11.1 40 86 20 8946 11,2 46 01
30 5468 11.0 42 91 30 8836 11,0 48 | 2.10197
40 5358 11.0 43 | 2.00896 40 8725 1.1 49 | 2.10202
50 5248 11.0 45 1 2.09901 50 8614 11.1 51 07
27 45 00 5137 11.1 47 06 [) 27 55 00 8503 1.1 53 12
10 5027 11.0 49 11 10 8392 11.1 55 17
20 4916 i1.1 51 16 20 8281 11.1 57 22
30 4807 10.9 53 22 30 8170 11.1 59 27
10 4697 11.0 54 27 40 8059 1.1 60 32
50 4586 11.1 56 32 50 7048 1.1 62 {. 37
27 46 00 4476 | 11.0 58 371127 5 00 7836 1.2 64 42
10 4366 11.0 60 42 10 7726 11.0 66 47
20 4255 11.1 61 47 20 7614 11.2 87 52
30 4146 10.9 63 52 30 7503 11.1 69 57
40 4035 1.1 65 57 40 7303 11.0 it 62
&0 3025 1.0 66 62 50 7281 11.2 72 67
27 47 00 3814 11.1 68 67 1127 57 00 7170 11.1 74 72
10 3704 11.0 70 72 10 7060 11.0 76 i
20 3593 11.1 72 77 20 6048 11.2 8 82
30 3483 11.0 74 83 30 6837 11.1 80 88
40 337‘7’) 11.0 75 88 40 6725 1.2 81 93
50 3262 1.1 7 93 50 8615 11.0 2.10208
27 48 00 3152 11.0 79 | 2.00998 i 27 58 00 6503 11.2 85 [ 2.10303
10 3042 11,0 81 { 2.10003 10 6392 1.1 87 08
20 2931 1.1 82 08 20 6280 11.2 39 13
30 2821 11.0 84 13 30 6169 11.1 91 18
40 2710 11.1 86 18 40 6058 11.1 92 24
50 2600 11.0 87 23 80 L9477 1n.1 094 29
27 49 00 2:189 11.1 89 28 {127 59 00 5836 1.1 96 34
10 2379 11.0 91 33 10 5725 11.1 98 39
20 2267 1.2 03 39 20 5613 11.2 | 2.0042799 44
30 2157 11.0 95 45 30 5502 11.1 | 2.0042801 49
40 2047 11.0 96 50 40 5390 11.2 03 b4
50 1936 11.1 | 2.0042608 55 50 5279 11.1 04 59
27 &0 00 i 1826 11.0 | 2.0042700 60 |/ 28 00 00 5167 i1.2 w6l . 64
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude.

28

28

28

28

28

28

01

02

03

04

07

08

09

10

Log I1.

1. 9525167
5056
4944
4833
4722
4610

4499
4388
4276
4165
4053
3942

1 9520032
1 9519919

9807
9696
9583
9472
9359
9247

9135
9023
8910
8799
8687
8574

8463

Diff.
1,

—
s
DO et 1D = 1D

- =

2. 0042900

02
04
06
08
09
11

13

Difl.

Log L. {| Latitude. { Log Il 1 Log K.
o ! "
2.10364 |} 28 10 00 | 1.9518463 111 ) 2.0042913
6 10 8351 11.2 15
74 20 8238 11.3 17
80 30 8126 1.2 19
85 40 8013 11.3 20
90 50 7902 11.1 22
2.10395 1 28 11 00 T7R9 11.3 24
2. 10400 10 w77 11.2 26
05 20 7504 1.3 21
10 30 7452 1.2 29
15 i 40 T340 11.2 31
20 50 7228 11.2 32
25 1128 12 00 7116 11.2 34
30 10 7004 11.2 36
35 20 6301 1.3 38
40 30 6770 1.2 40
45 40 6666 11.3 41
50 50 6504 1.2 43
351 28 13 0. 6441 11.3 45
60 . 10 6329 1.2 47
65 20 6216 1.3 49
7 30 6104 11,2 51
% 40 5092 11.2 52
&1 50 5879 11.3 54
86 || 28 14 00 5767 1.2 56
91 10 5655 11.2 58
2. 10496 20 5542 11.3 60
2. 10501 30 5430 11.2 62
W 40 5318 11.2 63
11 50 5205 11.3 65
16128 15 00 5092 11.3 67
21 10 4980 1.2 69
26 20 48067 1.3 70
31 30 4755 11.2 72
36 40 4642 11.3 74
41 50 4530 1.2 75
46 (| 28 16 00 4416 1.4 7
51 19 4304 1.2 T
56 20 4191 11.3 81
62 30 4079 11.2 83
67 40 3966 11.3 84
72 50 3853 11.3 86
77128 17 00 3741 11.2 88
82 10 3629 11,2 90
87 20 3515 11.4 92
92 30 3403 11,2 94
2. 10597 40 3200 1.3 95
2.10602 50 3177 11.3 97
07 1128 18 00 3064 11.3 | 2.0042999
13 10 2952 11.2 | 2. 0043001
18 20 2838 11.4 02
23 30 2726 1.2 04
28 40 2613 11.3 06
3 50 2500 1.3 07
38 1128 19 00 2387 11.3 09
43 10 2275 1.2 11
48 20 2162 11.3 13
b3 30 2049 11.3 15
58 40 1937 11.2 16
03 50 1823 11.4 i8
68 11 28 20 OO gt 1.2 20

2.10846
2.10901
06
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Table for transformation of coordinates—Continued.

Latitude.| Log 2. | D | Log . | Log L. | Latitude. | Logzz. | DM | Log K. |LogIL.
e e ? o s "
28 20 00| L.95L1711 | 11.2 | 2.0043020 | 2.10071 || 28 30 00| 19504010 |  11.4 | 2.0043128 | 2. 11272
10 1598 | 113 22 76 10 4797 | 113 30 77
20 1484 | 104 24 81 20 w82 | 105 31 82
30 Be] ue 2 8 30 as60 | 113 33 &
10 | 14 2 g1 40 456! 113 35 92
50 16| 102 20 | 2.10096 50 sBa1] 15 38 | 2.11207
2 21 00 w032 | 114 a1 | 2.11001 || 28 31 o0 a8 | 113 38 | 2. 11202
10 ogl0 | 163 33 06 10 14| 14 9 07
20 0806 | 1L3 35 1 20 4000| 114 i 12
30 0693 | 113 37 16 30 37| 103 44 1
40 o1 | 112 38 21 40 33| 14 45 2
50 0467 | 113 120 2% 50 3650 | 114 a7 27
28 22 00 o3a| 113 2 31|28 32 00 3545 | 1.4 49 32
10 o242 | 112 4“4 36 10 3432 113 51 37
20 o128 | 114 45 a 20 #7| 105 53 12
30| 1.0510015 | 113 & 46 30 3201| 113 55 a7
40 | Los09e0L | 104 49 i 40 aos0 | 115 5 52
50 o730 | 112 50 56 50 2976 | 1L3 58 57
28 23 00 9675 | 11.4 52 6lll28 33 00 9s6l | 1.5 60 &0
10 9562 | 113 54 66 10 218 | 113 62 67
20 o448 | 114 56 71 20 2633 | L5 64 72
30 9335 | 113 58 76 30 2519 | 114 66 77
40 9203 | 112 59 gl 40 2406| 113 67 82
50 9109 | 114 81 8 50 2201 | 115 69 87
28 24 00 996 | 11.3 63 9128 3¢ 00 o178 | 1.3 71 92
10 sss3| 113 65 | 2.11006 10 2064 | 104 73 | 2.11397
20 8760 | 114 67 | 2.11101 20 1949| 1L5 74 | 2. 11102
30 865 | 113 69 06 30 1836 | 113 76 o7
10 8543 | 103 70 11 40 21|  1Ls 78 12
50 8130 | 113 72 16 50 1607 | 114 79 17
28 25 00 8316 | 11.4 74 21 28 35 o0 o2 | 1.5 81 22
10 8203 113 76 2 10 79| 113 53 27
20 8080 | 114 78 31 20 1264|105 5 32
30 976 | 113 80 36 30 150 | 114 87 37
10 763 | 113 81 i 10 1037]  1n3 88 42
50 7749 | 1004 83 45 50 o922 | 1L5 90 a7
28 26 00 7636 113 85 51( 28 36 00 oso8 |  iL4 02 53
10 7523 13 87 56 10 0604 | 114 94 58
20 7409 | 114 58 61 20 os7o | 15 9 83
30 7206 | 103 90 66 30 o065 | 104 98 68
10 7183 | 103 02 71 40 0351 |  1L4 | 2.0043100 73
50 7060 | 114 93 7 50 0237 { 113 | 20043201 78
28 27 00 o956 | 113 9 82 28 37 00 or22{ 1Ls 3 83
10 68431 11.3 97 87 10 | 1.9500008 il.4 05 88
20 6728 | 115 | 2.0043000 92 20| 10400803 | 1.5 07 93
30 6015 | 113 | 20043101 | 2.11107 30 ot7e | 114 09 | 2.11498
0 6501 | 11,4 02 | 211202 10 o665 | 104 10| 211503
50 6388 11.3 04 07 50 9550 1.5 12 08
28 28 00 6274 | 114 06 12]l 28 38 00 o136 | 114 1 13
10 6161 | 113 08 17 10 0322 | 104 16 18
20 6047 | 114 10 22 20 9207 | 115 i8 23
30 5933 | 114 12 27 30 o094 | 13 20 28
40 580 113 13 32 10 8080 | L4 21 33
50 5706 | 1fa 15 37 50 864 | 116 23 i3
28 20 00 5503 | 1.3 17 42| 28 39 00 8750 | 114 25 43
10 sa79 ] 104 19 47 10 8636 | 14 27 48
20 5365 | 1L4 2 52 20 gsa1| 115 28 5
30 5252 | 1.3 23 57 30 si07| 114 30 58
40 5138 | 14 24 62 10 8202 | 115 32 63
50 5024 | 114 26 67 50 s7s| 14 33 68
28 30 00 10! 1L4 28 721128 40 00 sos3! 15 35 73
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U, 8. COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude.

%8

28

28

228

28

28

28

28

28

28

]

40

41

42 00

4 Q0

45

46

47

48

49

50

I;gf Log X. | Log L. || Latitude. | Log H. 1?/1,“ : Log K. | Log L.
Q 1 H
11,5 | 2.0043235 | 2.11573 || 28 50 00 | 1.9491108 11.6 | 2.0043344 | 2.11872
114 37 18 .10 1063 1.5 48 il
1.5 39 83 20 0937 11.6 48 82
11. 4 41 88 30 0822 11,5 50 87
1.6 42 92 40 0707 115 51 91
1.5 44 | 2.11597 50 0592 1.5 53 | 2.118%
11.4 46 | 2.11602 || 28 51 00 0477 1.5 55 1 2.11901
114 48 07 10 0362 115 57 06
IL5 50 12 20 0246 11.6 59 11
1.5 52 17 30 0131 s 81 16
11.4 53 22 40 | 1. 9490015 11.6 62 21
11.5 55 27 50 { 1.9489899 1.6 84 2%
114 57 sz 28 62 00 o784 ( 115 66 a1
1.5 59 37 10 9669 | 1.5 68 36
1.5 61 42 20 0553 1.6 69 i
1.4 o3 47 0 9438 1L5 71 46
1.6 64 52 40 9322 11.6 73 51
11.4 46 87 50 9207 1.5 4 56
1.5 68 62|28 53 00 9001 11.6 % 61
1L5 70 67 10 8976 1.5 78 66
1.5 72 72 20 8859 1.7 80 4
1.4 74 kil 30 8744 11.5 82 76
1.5 75 82 40 8629 1.5 83 81
1.5 ki 87 50 8513 1.6 85 86
1.5 9 921l 28 54 00 %398 1L.5 87 a1
11. 4 81 | 2.11697 10 8282 11.6 89 | 2,11996
1L5 83 | 2.11702 20 8166 11.6 91 | 2.12001
1.5 8 07 30 1 11.5 93 06
1.5 86 12 40 7936 11.5 94 11
L5 88 17 50 7819 1.7 9 16
L5 90 221128 95 O 7104 11,5 | 2.0043398 21
1L5 92 27 10 7589 11.5 | 2. 0043400 26
1.5 92 B 20 472 L7 02 a1
1.5 95 38 30 7367 1L5 04 36
1.5 97 43 40 7241 11.6 05 i
11,5 | 2.0043298 48 50 7125 +1.6 07 46
11.5 ] 2.0043300 53 |) 28 56 00 7009 1.6 09 51
11.4 02 68 10 6893 11.6 11 56
1.6 04 o3 20 8771 1.8 13 61
11.5 06 68 30 6662 11.5 15 66
11.4 a7 72 40 6546 11.6 16 71
11.6 09 77 50 6430 1.6 18 76
11.5 11 82 || 28 57 00 6314 11.6 20 81
11.4 13 87 10 6199 1.5 22 868
11.8 15 92 20 8082 11,7 24 01
11.6 17 | 2,11797 30 5967 11.5 26 | 2.12096
1.6 18 1 2.11802 40 5850 1.7 27 | 2.12100
11.5 20 07 50 6735 1.5 29 05
1.6 22 121 28 58 00 5618 11.7 31 10
11.5 24 17 10 5603 1.5 33 15
11.5 26 22 20 5386 1.7 36 20
1.5 28 27 30 5270 11.6 37 2
1.5 29 32 40 5165 1.5 38 30
11.6 31 37 50 5038 1.7 40 35
11.5 33 42128 59 00 4923 11.5 42 40
11.4 35 47 19 4807 11.68 A4 45
11.8 37 52 20 4690 1.7 46 50
1L.5 39 57 30 4575 11.5 48 85
11.6 40 62 40 4459 11.6 49 60
1L56 42 67 50 4342 11.7 61 65
116 44 72129 00 00 4227 11.6 53 0



RELATION BETWEEN COORDINATES,

Table for transformation of coordinates—Continued.

25

Latitude.| Log #. | O | Log & | Log L. || Latitude. | Log#. | 2" | Log k. | Log L.
° ' ” o ’ 144
20 00 0019484227 | 115 |2.0043453 | 2.12070 || 20 10 00 | 10477236 |  11.6 | 2. 0043562 | 2. 12407
10 4111 11. 5 .75 10 7119 1.7 64 72
20| 34| 17 57| 80 20| 02| 17 66 77
30 3878 11.6 59 85 30 6885 1.7 68 32
w|  se2| 16 | 89 | ere| 116 60 8
50|  3646| 116 62| o4 50| eesl| 118 1| %
29 01 00 3529 1.7 64)2.12199 11 20 11 00 6535 1.6 78 | 2.12496
10 3413 1.6 66 | 2.12204 10 6418 1.7 75 | 2.12501
20 3208 11,7 67 09 20 6300 18 77 06
30| sl 15 0 14 a0l  es1l L6 79 1
40 3065 1.6 71 19 40 8066 11.8 80 18
50| 48| 17 12| 50| 5049 IL7 g2| 2
2 02 00| 2s2| 116 7| 29fl2e 12 00 oes2| 17 st| 2
0| 26| 16 .| 34 0| &5l L7 8| 38l
20| 29| 1L7 | 3 20| g7 | 18 88| 3
30| 28| 16 80| 14 30| 58| 16 9| 4
40 2368 1.5 81 49 40 5364 1.7 01 45
50| =] 17 83| 54 50| 528 | 118 93 51
29 03 00 2135 11.6 85 59 {290 13 00 5129 1.7 95 56
10 2019 11.6 87 64 10 5013 1.6 07 61
20 1902 11.7 89 69 20 4805 11,8 | 2. 0043599 66
30 1786 11.6 01 74 30 4778 11,7 | 2. 0043601 71
40 1669 1.7 02 79 40 4661 11, 02 76
50 15| 116 o1| 84 0| 44| 107 o0 &
20 04 00 1436 1.7 96 890120 14 00 4427 1.7 06 86
10 1320 11.6 | 2.0043408 04 10 4310 11.7 08 91
20 1203 11.7 | 2.0043500 | 2. 12209 20 4192 11.8 09 { 2.12506
30 1087 11.6 02 | 2.12304 30 4075 11.7 11 | 2,12601
40 0970 1.7 03 09 40 3957 1.8 13 05
50 0853 1.7 05 14 50 3840 1.7 14 10
2005 0]  on37| 1.6 07|  19f2 15 00 sm2| 1.8 8| 1
10 0621 11.6 09 24 10 3608 11.6 18 20
20 0504 | 11.7 1 29 20 3488 118 20 25
30| o038 | 16 13| 3 30| mn| 17 2| %
40 0272 116 14 38 40 3254 1.7 23 35
50 0155 1.7 18 43 50 3136 1.8 25 40
29 06 00 | 1.9480038 1.7 18 481120 16 00 3019 1.7 27 45
10 | 1.9479022 11.6 20 53 10 2902 11.7 29 50
20 0805 1.7 22 58 20 2784 11.8 31 55
30 0689 11.6 24 63 30 2067 1.7 33 60
20| osTL| 18 25| 68 w| om0l 17 3t o
50 9455 11.6 27 73 50 2432 11.8 36 69
29 07 00 0338 1.7 29 78129 17 00 2315 1.7 38 74
0| 22| 1L6 31 £ 10| 2107|108 o 1
20 9104 11.8 33 88 20 2079 11,8 42 84
30|  BOE8| 1L6 35| 93 0| 2| L7 44 &
40 8872 11.6 36 | 2.12397 40 1844 1.8 45 04
50 3754 11,8 38 | 2.12402 50 1727 11.7 47 | 2,12699
28 08 00 8638 11.6 40 0711290 18 Q0 1609 11.8 49 | 2.12704
10 82| 106 42 12 10 Mo | 17 51 09
20 8404 11.8 44 17 20 1374 11.8 53 14
30| 88| 16 6] 22 30| 16| 118 ] 10
40 8171 1.7 47 27 40 1139 1.7 56 23
80|  s54| L7 0] 3 50| 12| 1.8 58| 28
29 09 00 7937 1.7 51 3712 19 00 0904 1.7 60 33
0| 7m0l 107 53 12 10| oms| 108 62| 38
20 7703 1L7 55 47 20 0668 11.8 64 43
30|  7s6| 17 57| 52 30| 0sel| 1L7 66 48
40 7470 1.6 58 57 40 0434 1.7 67 52
0|  7a2| I8 60| G2 50|  0315) 119 6| &
29 10 00 7236 1.6 62 67120 20 00 0198 1.7 n 62
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U. S. COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude.

29

29

29

29

29

29

29

29

21

22

23

24

20

Log H.

1. 9470198
1. 9470081
1. 9469962
9845
9727
9609

9491
9373
9255
9138
9020
8902

8784
8667
8548
8131
8313
8195

8077
7960
7841
7723
7605
7487

]}}{f' Log K. | Log L. [ Latitude. | Log H. ]g},ﬁ : Log K. | Log L.
1
L ’ ”
11.7 1 2.0043671 § 2. 12762 |} 20 30 00 { 1,9463111 11.9 | 2.0043781 | 2. 13057
1.7 73 67 10 2993 1.8 83 62
11.9 75 72 20 2873 12,0 85 67
1.7 77 77 30 2755 11.8 87 72
11.8 78 82 40 2637 11.8 88 77
1.8 80 87 50 2518 1.9 90 82
11.8 82 92129 31 00 2400 1.8 92 88
1.8 84 1 2.12797 10 2282 11.8 94 93
1.8 86 | 2.12802 20 2162 12,0 96 1 2.13008
1.7 88 o7 30 2044 11.8 08 | 2.13103
11.8 89 11 40 1926 11,8 { 2,0043709 o7
11. 8 91 16 50 1807 11.9 | 2.0043801 12
11.8 93 221129 32 00 1688 11.9 03 17
1.7 95 27 10 1570 11.8 05 22
1.9 97 32 20 1451 1.9 07 . 27
11.7 | 2. 0043699 37 30 1332 11.9 09 32
11.8 | 2. 0043700 42 40 1213 1L 9 10 36
11.8 02 47 50 1095 11.8 12 41
11.8 04 52129 33 00 0975 12.0 14 46
1.7 06 57 10 0857 11.8 16 51
11.9 08 62 20 0738 11.9 18 56
11.8 10 67 30 0619 1.9 20 61
11. 8 11 71 40 0501 11.8 21 66
11.8 13 76 50 038L 12.0 23 71
11. 8 15 8l |29 34 00 0263 11. 8 25 76
1.8 17 86 10 0144 1.9 27 81
11.9 19 g1 20 | 1. 9460025 11.9 29 86
1.7 21 | 2.12898 30 | 1, 9459906 11.9 31 91
11.8 22 | 2.12901 40 9788 11.8 32 | 2.13195
1.9 24 06 50 9668 12.0 34 | 2.13200
11.8 26 1129 35 00 9550 11.8 36 05
11,7 28 16 10 9431 1L 9 38 10
1L 9 30 21 20 9312 1.9 40 15
1.8 32 2 30 0193 1.9 42 20
11.8 33 30 40 9074 1.9 43 24
11.8 35 35 50 8955 1.9 45 29
11.8 37 40 (| 29 36 00 8836 1.9 47 34
1.8 39 45 10 8717 1.9 49 39
1.9 41 50 20 8597 12.0 51 44
11.8 43 55 30 8479 11.8 53 " 49
11.8 44 59 40 8360 1.9 54 53
11.8 46 64 50 8240 12.0 56 58
11.9 48 69 ({ 29 37 00 8122 11.8 . 88 63
1.8 50 74 10 8003 1.9 60 68
1.9 52 79 20 7883 12.0 62 73
11.8 51 84 30 7764 11.9 64 78
11.8 55 89 40 7640 1.8 65 83
1.9 57 04 50 7526 12.0 67 88
11.8 50§ 2.12000 1 29 38 00 7407 11.9 99 93
11.8 61 | 2. 13004 10 7288 1.9 71 | 2.13298
1.9 63 09 20 7169 1.9 73 1 2.13303
11.8 65 14 30 7050 11.9 75 08
11.8 66 18 40 6930 12.0 7 12
1.9 68 23 50 6811 11,9 79 17
11.8 70 281129 39 0D 6691 12.0 81 22
11.8 72 33 10 6573 1.8 83 27
1.9 74 38 20 6453 12,90 85 32
11. 8 76 43 30 6334 1.9 87 37
11.9 77 47 40 6215 1.9 88 41
11.8 79 52 50 6095 12.0 90 48
11.9 81 57120 40 00 5976 11.9 92 51



RELATION BETWEEN COORDINATES. 27

Table for transformation of coordinates—Continued,

Latitude.| Log#. | DI | Log & | Log L. || Tatitude. | Log 1. DL vog & | Log L.
o s 7t Q r i

20 40 00| 1.9455076 11,9 | 2.0043802 | 2.13351 || 20 50 00 | 1.9448793 11.9 1 2, 0044002 } 2.13645
10 5857 11. 9 94 57 10 8673 12.0 04 50

20 5737 12,0 96 62 20 8552 12,1 06 55

30 5618 11,9 98 67 30 8432 12,0 08 60

40 5499 11,9 | 2. 0043899 T 40 8312 12,0 09 * 64

50 5379 12,0 | 2. 0043901 (i) 50 8192 12.0 1 69

20 41 00 5260 11,9 03 81 (20 51 00 8072 12,0 13 74
10 5141 11. 9 05 86 10 7952 12,0 15 79

20 5021 12,0 07 91 20 7831 12,1 17 84

30 4902 11,9 09 | 2.13396 30 771 12,0 19 89

40 4782 12.0 10 | 2.13400 40 7590 12,1 20 93

50 4663 11.9 12 05 50 7471 1.9 22 | 2.13608

20 42 00 4543 12.0 14 10 1] 29 52 00 7350 12,1 24 | 2,13703
10 4424 1.9 16 15 10 7230 12.0 26 08

20 4304 12.0 18 20 20 7109 12,1 28 13

30 4184 12.0 20 25 30| « 6989 12.0 30 18

40 4065 11,9 21 30 40 6869 12,0 32 22

50 3945 12,0 23 35 50 6748 12,1 34 27

29 43 00 3826 1.9 25 40 11 20 53 00 6628 12,0 36 32
10 3707 1.9 27 45 10 6508 12,0 38 37

20 3587 12,0 29 50 20 (6387 12.1 40 42

30 3467 12,0 31 55 30 6267 12,0 42 47

40 3348 11,9 32 59 40 6147 12.0 43 51

50 3228 12,0 34 64 50 6026 12,0 45 56

28 44 00 3109 1.9 36 69 120 54 00 5906 12,0 47 61
10 2989 12.0 38 74 10 5786 12.0 49 66

20 2869 12.0 40 79 20 5665 12,1 51 b}

30 2750 119 42 84 30 5544 12,1 53 7%

40 2630 12,0 43 88 40 5123 12.1 54 80

50 2510 12.0 45 93 50 5303 12.0 56 85

20 45 00 2390 12.0 47 12.13498 {| 29 55 00 5182 12,1 58 90
10 221 119 49 | 2.13503 10 50062 12.0 60 | 2.13795

20 2150 12,1 51 08 20 4941 12,1 62 ] 2,133800

30 2031 11,9 53 13 30 4821 12,0 64 05

40 1911 12,0 54 17 40 4700 12,1 G5 09

50 1791 12.0 56 22 50 4579 12.1 67 14

20 46 00 1672 1.9 58 27129 5 00 4459 12,0 69 19
10 1552 12,0 60 32 10 4339 12.0 1 24

20 1432 12,0 62 37 20 4217 12,2 73 29

30 1312 12,0 64 42 30 4097 12,0 75 34

40 1193 1.9 65 46 40 3977 12.0 7% 38

50 1072 12,1 67 51 50 3856 12,1 78 43

28 47 G0 (953 11.9 [13¢] 86 | 20 57 00 3735 12.1 80 48
10 0833 12,0 71 61 10 3615 12,0 82 53

20 0713 12,0 78 6 20 3464 12,1 84 58

30 0593 | 120 75 71 30 a3l 121 86 63

40 0473 12,0 76 76 40 3252 12.1 87 67

50 0353 12.0 8 81 50 3131 12.1 89 72

20 48 00 0233 12.0 80 8 [ 20 58 00 3010 12.1 11 bird
10 | 1.9450113 12.0 82 91 10 2890 12.0 93 82

20 | 1. 9449992 12,1 84 | 2.13596 20 2768 12,2 a5 87

30 9873 11.9 86 | 2,13601 30 2648 12,0 97 92

40 9753 12,0 87 05 40 2527 12,1 | 2.0044098 | 2. 13897

50 9632 12,1 89 10 50 2407 12,0 | 2.0044100 | 2, 13902

20 49 00 9513 11.9 91 15129 659 00 - 2285 12,2 02 07
10 0393 12.0 93 21 10 2165 12.0 04 12

20 9272 12.1 95 26 20 2043 12,2 06 17

30 9153 11,9 97 31 30 1923 12.0 08 22

40 9033 12.0 | 2.0043998 35 40 1802 12.1 09 26

50 8012 12,1 | 2.0044000 40 50 1681 12,1 11 31

20 50 00 8793 11.9 02 451 30 00 00 1560 12,1 13 37
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude. | Log H. ]allfr Log K. | Log L. || Latitude. | Log H. ]?}/ﬂ ' Log K. | Log L.
o 7 124 L ’ ”n
30 00 00 | 1.9441560 12,1 | 2.0044113 | 2,13937 || 30 10 00 [ 1.9434279 12.1 | 2.0044225 | 2. 14227
10 1440 12.0 15 42 10 4158 12,1 27 32
20 13187 12.2 17 47 20 4035 12,3 29 37
. 30 1198 12,0 19 52 30 3914 12.1 31 42
40 1077 12.1 20 56 40 3792 12,2 32 46
50 0955 12,2 22 61 50 3670 12.2 34 51
30 01 00 0835 12.0 24 66 (| 30 11 00 3549 12.1 36 56
10 0714 12,1 26 71 10 3427 12.2 38 61
20 0592 12.2 28 7% 20 3305 12.2 40 66
30 0472 12.0 30 81 30 3183 12.2 42 71
40 0350 12.2 32 85 40 3062 12.1 43 75
50 0229 12.1 34 90 50 2939 12.3 45 80
30 02 00 1.9440108 12.1 36 | 2.13995 || 30 12 00 2818 12,1 47 85
10 | 1.9439987 12.1 38 | 2.14000 10 2696 12.2 49 90
20 9865 12,2 40 04 20 2573 12.3 51 | 2.14295
30 9744 12.1 42 09 30 2452 12.1 53 | 2. 14300
40 9624 12.0 43 14 i 40 2329 12.3 54 (1Y
50 9502 12.2 45 18 ; 50 2208 12,1 56 09
30 03 00 9381 12.1 47 23]/ 30 13 00 2085 12.3 58 14 -
10 9260 12.1 49 28 10 1963 12,2 60 19
20 9138 12.2 51 33 20 1841 12,2 62 24
30 9018 12,0 53 38 30 1719 12,2 64 29
40 8897 12.1 54 42 40 1597 12,2 65 33
50 8775 12.2 56 47 50 1475 12.2 67 38
30 04 00 8654 12.1 58 52 130 14 00 1353 12,2 69 43
10 8533 12,1 60 57 ' 10 1231 12.2 71 48
20 8411 12.2 62 62 20 1109 12.2 3 53
30 8290 12.1 64 67 l 30 0987 12,2 75 58
40 8169 12.1 65 71 40 0865 12.2 ™ 62
50 8047 12,2 67 76 50 0742 12,3 79 67
30 05 00 7926 12.1 69 811 30 15 00 0621 12.1 81 72
10 7805 12,1 71 86 10 0409 12,2 & 7
20 7683 12.2 73 91 20 0376 12,3 85 82
30 7562 12,1 75 | 2.14096 30 0254 12,2 87 87
40 7440 12.2 76 1 2,14100 40 0131 12,3 88 18
50 7319 12.1 8 05 50 | 1. 9430009 12,2 90 | 2,14396
30 06 00 7197 12.2 80 10 |1 30 16 00 | 1.9429887 12.2 92 | 2.14401
10 7076 12,1 82 15 10 9765 12,2 94 07
20 6954 12.2 84 20 20 0642 12.3 96 12
30 6833 12.1 86 25 30 9520 12,2 08 17
40 6712 12,1 87 29 40 0398 12,2 | 2.0044209 21
50 6590 12,2 89 34 50 9275 12.3 § 2.0044301 26
30 07 00 6469 12.1 91 39|30 17 00 9153 12.2 03 31
10 6348 12.1 93 45 10 9031 12,2 05 36
20 6225 12.3 95 50 20 8908 i2.3 07 40
30 6104 12.1 97 55 30 8786 12.2 09 45
40 5983 12,1 | 2.0044198 58 40 8664 12.2 10 50
50 5861 12.2 | 2.0044200 64 50 8541 12.3 12 54
30 08 00 5740 12,1 02 69 || 30 18 00 8419 12.2 14 59
10 5618 12,2 04 74 10 8297 12.2 16 64
20 5496 12,2 06 79 20 8174 12.3 18 69
30 5375 12,1 08 84 30 8052 12,2 20 74
40 5253 12,2 10 88 40 7930 12.2 21 8
50 5131 12.2 12 93 50 7807 12.3 23 83
30 09 00 5009 12,2 14 | 2.14198 |1 30 19 00 7685 12,2 25 88
10 4888 12.1 16 | 2.14203 10 7562 12.3 27 93
20 4765 12.3 18 08 20 7439 12,3 29 1 2.14498
30 4644 12.1 20 13 . 30 7317 12,2 31 | 2,14503
40 4523 12,1 21 17 40 7104 12,3 33 07
50 4400 12.3 23 22 50 7072 12,2 35 12
30 10 00 42791 12,1 25 27130 20 00 6949 12.3 37 17




RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

29

Latitude. | Tog 2. | i | wog & | Log L.| Latitude. | Logizr. | I | Log K. |LogZ
L] r " o s 1
30 20 00| 1.9426949 | 12.3 | 2.0044337 | 2.14517 || 30 30 00| 1.0419570 |  12.4 | 2.0044449 | 2.14806
10 6826 | 12,3 39 22 10 o447 | 123 51 1t
20 6703 | 12,3 al 27 20 9323 | 1204 53 16
30 G581 | 122 43 39 30 9200 | 12,3 55 2
10 6150 | 122 42 36 10 9077 123 56 25
50 6335 | 124 46 11 50 8953 | 12,4 58 30
30 21 00 6213 | 12.2 48 46 (|30 31 00 8820 | 12.4 60 35
10 609l | 122 50 51 10 8706 | 123 62 0
20 5068 | 123 52 56 20 8682 | 12,4 64 I
30 5845 | 123 54 61 30 8450 | 123 66 49
40 3703 | 12,2 55 65 40 8335 | 12.4 &7 54
50 5600 | 123 57 70 50 8212 123 69 58
30 22 00 5477 12.3 59 75|30 32 00 go0s8 | 12.4 7n 63
10 5355 | 1.2 61 80 10 7964 | 12.4 73 68
20 5231 12. 4 63 85 20 7840 12.4 5 3
30 5100 | 12,2 65 0 30 7| 123 77 78
40 4987 | 12.2 66 94 10 7504 | 123 79 82
50 863 124 68 | 2.14500 50 7460 | 125 81 87
30 23 00 4741 12.2 70 | 2.14604 || 30 33 00 7346 | 12.3 83 92
10 4618 | 12,3 72 09 10 72230 123 85 | 214897
20 4495 | 12.3 74 13 20 7009 | 12,4 87 | 214902
30 72| 123 76 18 a0 6975 | 12.4 89 07
40 4240 | 12,3 77 23 0 gss2 | 123 90 1
50 4126 | 12,3 7% 27 50 o728 | 12.4 92 16
30 24 00 4003 12,3 81 32 30 34 00 6604 12. 4 94 22
10 3880 | 12.3 83 37 10 6481 | 123 96 27
20 3757 | 12.3 85 2 20 6357 | 124 | 2.0044408 31
30 3634 | 123 87 47 30 6233 1 12,4 | 20044500 36
0 3512 | 12.2 80 51 2 6110 | 12,3 01 a1
50 3388 | 12,4 91 56 &0 5985 | 125 03 5
30 2 00 3065 | 12.3 03 62 30 35 00 ss62 | 12.3 05 50
10 343 | 122 45 7 10 5730 | 123 o7 55
20 3019 12. 4 97 72 20 5614 12.5 09 60
30 2307 | 12.2 | 2.0044396 7 30 501 ] 123 11 65
40 2774 12.3 | 2.0044400 81 40 5366 12.5 12 69
50 2650 | 124 02 86 50 5243 | 123 14 74
30 26 00 2528 | 12,2 04 91|30 36 qo sus | 125 16 79
10 2405 12.3 06 | 2.14696 10 4995 12.3 18 84
20 2281 | 12,3 08 | 214701 20 870 | 125 20 89
30 2158 12.3 10 08 30 4746 12.4 22 94
40 2035 12.3 11 10 40 4623 12.3 24 | 2,14008
50 12 123 13 15 50 43| 125 26 | 2.15003
30 27 00 1788 | 12.4 15 20 {30 37 00 2375 | 123 28 08
10 1665 12.3 17 25 10 4251 12. 4 30 13
20 1542 | 123 19 29 20 42| 125 32 18
30 1419 12.3 21 34 30 4003 12.8 34 23
10 1206 | 12.3 29 39 0 3879 12,4 35 27
50 172 | 124 2 43 50 3755 | 124 37 32
30 28 00 1040 | 12,3 2 48|30 38 00 3e31 | 12.4 39 37
10 0026 | 123 28 53 10 3507 | 12.4 41 42
20 0802 | 124 30 58 20 3382 125 43 %
30 0680 | 12,2 32| 63 30 azsp | 123 45 51
10 0557 | 12,3 34 67 0 3135 | 124 I 56
50 o433 | 124 36 72 50 3010 | 125 a8 80
30 20 00 0310 | 12.3 38 77 || 30 39 00 o886 | 12.4 50 65
10 0187 | 123 1 82 10 2763 | 12.3 52 70
20 | 1.9420083 | 12,4 42 87 20 2638 | 125 54 75
30 | 1.9419940 12.3 44 02 bt 2514 12. 4 50 80
40 9817 | 123 45 | 2.14706 40 7380 | 125 57 84
50 0604 | 12.3 47 | 2. 14801 50 2265 | 12,4 50 89
30 30 00 gsr0 | 124 9 oo 130 40 00 2141|124 61 o
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U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude. | Log H. Dlx/fl" Log K. | Log L. || Latitude. | Log H. Ii},ﬂ Log K. | Log L.
o ’ ” o ’ "
30 40 00 | 1.9412141 12.4 | 2,0044561 | 2.1509% {| 30 50 00 | 1.9104663 12,4 | 2.0044674 | 2. 15381
10 2017 12. 4 63 | 2. 15099 10 4538 12.5 76 86
20 1892 12,5 65 | 2.15104 20 4412 12,8 78 91
30 1768 12,4 67 09 30 4288 12. 4 80 { 2.15396
40 1641 12.4 69 13 40 4163 12.5 82 | 2.15400
50 1519 12,5 71 18 50 4037 12.6 84 05
30 41 00 1395 12.4 73 23 1130 51 00 3912 12.5 86 10
10 1271 12.4 5 28 10 3788 12.4 88 15
20 1145 12.5 77 32 20 36062 12.6 90 19
30 1022 12.4 79 37 30 3537 12.5 92 2
40 0898 12. 4 S0 42 40 3411 12.6 93 29
50 0773 12,5 82 46 50 3286 12.5 95 34
30 42 00 0649 12.4 84 51 )1 30 52 00 3161 12.5 97 39
10 0525 12.4 86 56 10 3036 12.5 | 2. 0044699 44
20 0400 12.5 88 61 20 2010 12,6 | 2,0044701 49
30 0276 12.4 90 66 30 2785 12.5 03 54
40 0152 12.4 91 70 40 2660 12.5 04 58
50 | 1,9410027 12.5 93 76 50 2534 12.6 06 63
30 43 00 | 1.9400903 12. 4 95 &L 1{ 30 53 00 2409 12.5 08 a8
10 0779 12.4 97 86 10 2281 12.5 10 73
20 9654 12,5 | 2, 0044599 90 2n 2158 12.6 12 77
30 9530 12.4 | 2. 0044601 | 2.15195 30 2033 12.5 14 82
40 9405 12,5 03 | 2.15200 40 1908 12.5 16 87
59 9280 12,8 05 04 50 1782 12.6 18 91
30 44 00 8155 12.5 07 09 [ 30 54 00 1657 12.5 20 | 2. 15496
10 9031 12,4 09 14 10 1532 12.5 22 | 2.153501
20 8906 12,5 11 19 20 1406 12.6 24 06
30 8782 12.4 13 24 30 1281 12.5 26 11
40 8657 12,5 14 2 40 1156 2.5 27 15
50 8532 12,5 16 33 50 1031 12.5 29 20
30 45 00 8402 12. 4 18 38 1130 55 00 0905 12.6 31 25
10 8284 12.4 20 43 10 0780 12.5 33 30
20 8158 12.6 22 48 20 0654 12.6 35 34
30 8034 12. 4 24 53 30 0529 12.5 37 39
40 7910 12.4 25 57 40 0404 12.5 38 44
50 7784 12.6 27 62 50 0277 12.7 40 48
30 46 00 7660 12.4 29 67 1130 56 00 0152 12.5 42 53
10 7536 12.4 31 72 10 | 1. 9400027 12.5 41 58
20 7410 12.6 33 76 20 | 1,93999n1 12.6 46 63
30 7286 12. 4 35 81 30 9776 12.5 48 68
40 7162 12.4 36 &6 40 9619 12.7 50 72
50 7036 12.6 38 90 50 9524 12.5 52 77
30 47 00 6912 12,4 49 1 2.15295 1} 30 57 00 0398 12.6 54 ]2
10 677 12.5 42 1 2.15300 19 9273 12.5 56 8’7
20 6662 12.5 44 05 20 9146 12.7 i) 91
30 6537 12. 5 46 10 30 9021 12,5 60 | 2.15505
40 6412 12.5 48 14 40 8896 12.5 61 | 2. 15601
50 6287 12,5 50 19 50 8769 12.7 63 05
30 48 00 6162 12.5 52 24130 58 00 8644 12.5 65 10
10 6037 12.5 54 29 10 8519 12.5 67 15
20 5912 12.5 56 33 20 8392 12.7 69 20
30 5787 12.5 58 38 30 267 12.5 71 25
40 5663 12.4 59 43 40 ]142 12.5 72 29
50 5537 12.6 61 47 50 8015 12.5 74 34
30 49 00 5413 12.4 63 52130 59 00 7890 2.5 76 39
10 5288 12.5 65 57 10 7764 12.6 78 44
20 5162 12,6 67 62 20 7638 12,6 80 18
30 5038 12.4 69 67 30 7512 12.6 82 53
40 4913 12,5 70 71 4n 7387 12.5 84 58
50 4787 12.8 72 76 50 7260 12.7 86 62
30 50 00 4663 12,4 74 g1l 31 00 00 7135 12,5 88 67




RELATION BETWEEN COORDINATES. 31

Table for transformation of coordinates—Continued.

Latitude.| Log I. | 0 | Log K. | Log L. || Latitude. | Log #. | 3" | Log & | Logz.
o ’ " o [ "
31 00 001.9397135 | 12.5 ) 2.0044788 | 2.15667 || 81 10 00 | 1.9389557 12.7 | 2.0044901 { 2. 15953
10 7009 | 12.8 90 72 10 9431 12.6 03
20 6883 | 12.6 92 78 20 9303 12.8 05 63
30 6757 | 12.8 94 83 30 9177 12,6 07 68
40 6631 | 12.6 95 87 40 9050 12.7 09 72
50 6505 | 12.6 97 92 50 8923 12.7 1 77
31 01 00 6379 | 12,6 | 2.0044799 | 2,15697 |} 31 11 00 8796 12.7 13 82
10 6253 ) 12.6 | 2.0044801 | 2.15702 10 8669 12.7 15 87
2 6126 | 12.7 03 06 20 8542 12.7 17 91
30 6001 | 12.5 05 11 30 8415 12,7 19 | 2.15896
40 5875 | 12.6 06 16 40 8280 12.6 |, 20 | 2.16001
50 5748 | 12.7 08 20 50 8162 12.7 22 05
31 02 00 5623 | 12.5 10 251131 12 00 8035 12,7 24 10
10 5497 | 12.6 12 30 10 7908 12.7 26 15
20 5370 | 12,7 14 34 20 781 12.7 28 19
30 5245 | 12,5 16 39 30 7654 12,7 30 24
40 5119 | 12.6 18 44 40 7528 12.6 31 29
50 4902 | 12,7 20 48 50 7400 12.8 33 33
31 03 00 4866 | 12,6 22 53131 13 00 7274 12.6 35 38
10 4741 | 12,5 24 58 10 7147 12.7 37 - 43
20 4614 1 12,7 26 63 20 7019 12.8 39 47
30 88 | 12.6 28 68 30 6393 12.6 41 52
40 4362 | 12.6 29 72 40 6766 12,7 43 57
50 4235 | 12,7 31 77 50 6638 12.8 15 61
31 04 00 4100 12,5 33 82131 14 00 6512 12.6 47 66
10 3984 | 12.6 35 87 10 6385 12.7 49 71
20 3857 (12,7 37 91 20 6257 12.8 51 76
30 3731 12,6 39 | 2.15796 30 6131 12.6 53 8t
40 3605 | 12,6 40 | 2.1580 40 6004 12.7 54 85
50 3478 | 12,7 42 05 50 5876 12.8 56 90
i1 05 00 33521 12,6 44 10131 15 00 5749 12.7 58 | 2.16095
10 3226 | 12,6 46 15 10 5623 126 60 | 2.16100
20 3000 ( 12.7 48 20 20 5405 2.8 62 01
30 2073 | 12,6 50 25 30 5368 12.7 64 09
40 2846 | 127 52 20 40 5240 12,8 66 14
50 2721 | 125 54 34 50 5113 12.7 68 18
31 06 00 2593 | 12.8 56 391131 16 00 4986 12.7 70 23
10 2467 | 12.6 58 44 10 4859 12,7 72 28
20 2340 | 12,7 60 48 20 4731 12.8 T4 32
30 2214 | 12,6 62 53 30 4604 2.7 76 37
2088 | 12.8 63 58 10 4477 12.7 7w 42
50 1961 | 12,7 65 62 50 4349 12.8 79 46
31 07 00 1835 ) 12,7 67 671131 17 00 4922 12.7 81 51
10 1709 | 12.6 69 72 10 4095 12.7 83 56
20 1582 | 12,7 71 76 20 3067 12.8 85 61
30 1456 | 12.6 73 81 30 3840 12.7 87 66
40 1330 | 12,6 74 80 10 3713 2.7 88 70
50 1203 | 12,7 76 90 50 3585 12.8 90 75
3L 08 00 1076 | 12.7 78 12.15805 |l 81 18 00 3458 12.7 92
10 0950 | 12,6 80 | 2.15900 10 3331 12.7 94 2‘5’
20 0823 | 12.7 82 05 20 3203 12.8 96 90
30 0697 12,6 84 10 30 3076 12.7 | 2.0044098 | 2. 16105
40 0571 | 12.6 86 14 40 2949 12.7 | 2.0045000 | 2.16200
50 0443 | 12,8 83 19 50 2821 12.8 02 04
L
31 09 00 0317 | 12.6 90 241131 19 G0 2694 12.7 04 09
10 0161 | 12,6 92 26 10 2567 12.7 06 14
20 | 1.9390063 | 12.8 94 34 26 2430 12.8 08 18
30 | 1.9380937 | 12,6 96 39 30 2312 12.7 10 23
40 9811 | 12,8 97 44 40 2185 12.7 n 28
50 9684 | 12,7 | 2.0044899 48 50 2056 12.9 13 a2
31 10 00 9557 | 12,7 | 2.0044901 53131 20 00 1929 12.7 15 37




U. 8. COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude. | Log H. 11 Log K. | Log L. || Latitude, Log H. ll)f,[r Log K.
o ’ 144 o ? "

31 20 00 ( 1.9381920 12.7 1 2.0045015 | 2.16237 f 81 30 00 { 1,0374251 12.8 | 2.0045129
10 1802 | 12, 17 42 10 4123 12.8 31

20 1674 12.8 19 47 20 3904 12.9 33

30 1547 12.7 21 52 30 3866 12.8 36

40 1418 | 12.9 23 56 40 3737 12,9 37

50 1201 12,7 25 61 50 3609 12.8 39

3L 21 00 1163 | 12,8 27 66 || 31 31 00 3479 13.0 41
10 1036 12.7 29 71 1o 3351 12.8 43

20 0907 | 12.9 31 75 20 3222 12.9 45

30 0780 | 12,7 33 80 30 3094 12.8 47

40 0653 | 12,7 34 85 40 2066 12.8 48

50 0524 | 12,9 36 89 50 2837 12.9 50

3t 22 0 0397 12,7 38 04 || 31 32 00 2700 12.8 52
10 0270 | 12,7 40 | 2.16299 10 2580 12.9 54

20 0141 12,9 42 | 2,16303 20 2451 12.9 56

30 | 1.9380014 12.7 44 08 30 2323 12.8 58

40 | 1,9379886 | 12,8 45 13 49 2195 12.8 60

50 9758 12.8 47 17 50 2065 13.0 62

3l 23 00 9631 12.7 49 221 31 33 00 1937 12.8 64
- 10 9503 | 12,8 51 27 10 1809 12.8 66

20 9375 12.8 53 31 20 1680 12.9 68

30 9247 | 12.8 55 36 30 1551 12.9 70

40 0120 | 12,7 57 41 40 1423 12.8 71

50 8991 12.9 59 45 50 1204 12.9 73

31 24 00 8864 12.7 61 5031 34 00 1165 12,9 75
10 8736 12.8 63 55 10 1037 12.8 ks

20 8608 { 12.8 65 60 20 0907 13.0 79

30 8480 12.8 67 65 30 0779 12.8 81

40 8353 12.7 68 69 40 0651 12.8 83

50 8224 12,9 70 74 50 0521 13.0 85

31 25 00 8096 12.8 72 79 || 31 35 00 0393 12.8 87
10 7960 | 12,7 4 84 10 0264 12,9 89

20 80| 12,9 76 88 20 0135 12,9 91

30 7712 12.8 78 93 30 | 1.9370006 12.9 93

10 7584 12.8 80 | 2.16398 40 | 1.9369878 12.8 94

50 7456 | 12,8 82 | 2.16402 50 9748 13.0 96

3L 26 00 7327 12.9 84 07 ( 81 36 00 9620 12,8 [ 2. 0045198
10 7200 12.7 36 12 10 9491 12,9 | 2.0045200

20 7071 12,9 88 16 20 0362 12,9 02

30 6943 12,8 90 21 30 9233 12.9 04

40 6816 | 12,7 91 26 40 9104 12.9 06

50 6687 { 12,9 93 31 50 8975 12,9 08

31 27 00 6559 12,8 95 36| 81 37 00 8845 13.0 10
10 6431 12,8 97 41 10 8717 12.8 12

20 6302 |- 12.9 | 2.0045099 45 20 8587 13.0 14

30 6176 ) 12.7 | 2.0045101 50 30 8458 12.9 16

40 6047 | 12.8 03 55 40 8330 12.8 17

50 5918 | 12.9 05 59 50 8200 13.0 19

31 28 00 5790 | 12.8 07 64 |l 81 38 00 8071 12.9 21
10 5662 12.8 09 69 10 7943 12.8 23

20 5533 12.9 11 74 20 7813 13.0 25

30 5406 12.7 13 79 30 7684 12.9 27

40 5278 12.8 14 83 40 7555 12.9 29

50 5140 | 12,9 16 88 50 7426 12.9 Fil

3L 20 00 5021 12.8 13 93] 31 39 00 7207 12.9 33
10 4893 | 12,8 20 | 2.16498 10 7168 12.9 35

20 4764 | 12,9 22 | 2.16502 20 7038 13.0 37

30 4636 | 12,8 24 07 30 6910 12.8 39

40 4508 | 12.8 25 12 10 6781 12.9 40

50 4379 12.9 27 16 50 6651 13.0 42

31 30 00 4251, 12,8 20 21 ] 31 40 O¢ 6522 12,9 44

Log L,

2. 16521
26

2. 16596
2.16601

01
2, 16696
2.16700
05
10
14

9
2. 16790
2.16804



RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.
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Lotitude.| Log #. | DM | wog & | Log L. | Lesitude. | Log . | BH | nog x| LogL.
L} ? " L] , "

31 40 00 | 1.9366522 12.9 | 2.0045244 | 2.16804 {| 31 50 00 | 1.9358742 13,0 | 2.0045359 | 2.17085

| 6303 | 12,9 ®| 0o 10| s3] 129 61 %

20 6263 13.0 48 13 20 8482 13.1 63 94

30 6134 12.9 50 18 30 8352 13.0 65 1 2.17099

0| 65| 129 52| 23 w0 s22| 130 67 | 2.17104

50| 5575 | 13.0 54 o 50|  s02| 130 6| o8

$1 4t 00|  sMT| 12.8 56 s2lla 51 00| 62| 1.0 71 13

10 5618 12.9 58 37 10 7832 13.0 73 18

2| 5488| 130 0| 41 2 oL | 181 7 22

30 5359 12.9 62 46 30 7571 13.0 7 27

40 5230 12.9 63 51 40 7441 13.0 78 32

50 5100 13.0 65 56 50 7311 13.0 80 36

31 42 00 4971 | 12,9 67 60 || 31 52 00 7181 13.0 82 41

10 4841 13.0 89 65 10 7051 13,0 84 48

20 4711 13.0 71 69 20 6920 13.1 86 50

30 4582 12,9 73 74 30 6700 13.0 88 56

40 4452 13.0 75 79 40 6660 13.0 90 60

50 4323 12.9 77 83 50 6529 13.1 92 85

31 43 00 4193 13.0 79 881 31 53 00 6399 13.0 04 70

10| 4084 | 1209 81 93 0| 6w 1o 9 75

20 3934 13.0 83 | 2.16807 20 6138 13.1 | 2.0045398 79

3| 3805|129 % | 216902 30|  coos| 13020045400 | 84

g 3| 130 %07 i| ess| 10 o1 8

50| 3545|130 &8 11 50|  srT| 181 B @

3L 44 00 3416 12,9 90 168 || 31 54 00 5617 13.0 05 | 2.17198

10 3287 12.9 92 21 10 5487 13.0 07 | 2.17203

20 3157 13.0 94 26 20 5356 13.1 09 07

30 3027 13.0 06 31 30 5226 13.0 1 12

40 2898 12.9 | 2.0045298 36 40 5005 13.1 13 17

50| 2768 | 13.0|2.0045300| 40 50| 4965 | 13.0 15 21

3L a5 00| 30| 129 02 1531 55 00|  4833| 13.2 A

10 2509 13.0 04 50 10 4703 13.0 18 31

20 2379 13.0 06 54 20 4572 13.1 21 35

30 2250 12,9 08 59 30 4442 13.0 23 40

40 2120 13.0 09 64 40 4312 13.0 24 45

50 1990 13.0 1 68 50 4181 13.1 26 49

31 46 00 1861 12.9 13 73 || 31 56 00 4050 13.1 28 54

10 1731 13.0 15 78 10 3920 13.0 30 59

601 | 180 17 8 20| mm| B 32| 6

30 1471 13.0 19 87 30 3659 13.0 34 68

40 1342 12,9 21 92 40 3528 13.1 36 73

5| len| 11 23| 2.1699% so| 37| 131 s 7

31 47 00 1082 12.9 2 (2170t 31 57 00|  3%7| 130 40 82

10 0953 12.9 27 06 10 3138 13.1 42 87

20 0822 13.1 29 10 20 3005 13.1 44 91

| oom3| 129 a1 15 3| 25| 1o 46 | 2.17208

0] 02| 131 32 20 0| 2| 131 47 | 217301

50 0432 13.0 34 24 50 2613 13.1 49 05

31 48 00 0302 13.0 36 20 [i 31 58 00 2483 13.0 51 10

10 0172 13,0 38 34 10 2352 13.1 53 15

20 | 1.9360042 | 1310 a| 38 ap| 221 11 55 19

30 | 1.9359912 13.0 42 43 30 2090 13.1 57 24

40 9783 12,9 44 48 40 1960 13.0 59 29

50 0652 13.1 46 52 50 1828 13.2 61 33

31 49 00 0522 13.0 48 57 |1 31 59 00 1698 13.1 63 38

- 10 9393 12,9 50 62 10 1567 13.1 65 43

20| o2 131 52| 68 2 4% | 131 &) 4

30 032|130 54 il 30 1305 | 13 60 52

40 9003 12,0 55 76 40 1175 13.0 70 87

50| 82| 131 51 8 50 1043 | 182 2| 6l

35 0|  su2| 130 sol  ssliaz 00 00| oo13| 130 ul

85885 °—38~—3
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude.| Log 2. | D | Tog k. | Log L. || Latitude. | Log 2. DIt | Log k. | Log L.
L] ’ " o ’ 1”

32 00 00 | 1.9350913 13.0 | 2.0045474 | 2.17366 || 32 10 00 ] 1. 9343031 13.2 | 2.0045590 | 2.17646
10 0782 13.1 76 71 10 2900 13.1 92 51

20 0651 131 78 75 20 2767 13.3 94 56

30 0520 13.1 80 80 30 2636 13.1 96 61

0 0388 | 132 82 85 10 2504 | 13.2 | 2 0045598 a6

50 0258 13.0 84 89 50 2372 13.2 | 2.0045600 70

32 01 00 | 1.9350125 13 2 86 04 (132 11 00 2240 13.2 02 75
10 { 1.9349996 13.0 88 | 2.17399 10 2109 13.1 04 80

20 9854 13.2 90 | 2.17403 20 1976 13.3 06 84

30 9733 13.1 92 08 30 1845 13.1 08 89

40 9602 13.1 94 13 40 1713 13.2 09 04

50 9471 13.1 96 18 50 1581 13.2 11 | 2.17698

32 02 00 9340 13.1 | 2.0045498 23 {1 32 12 00 1449 13.2 13 | 2.17703
10 9209 13.1 | 2.0045500 28 10 1318 13.1 15 08

20 9077 13.2 02 32 20 1185 13.3 17 12

30 847 | 13.0 01 37 30 1053 | 13.2 1 17

40 8816 13.1 05 42 40 0922 13.1 21 22

50 8684 13.2 07 46 50 0789 13.3 23 26

32 03 00 8553 13.1 09 511132 13 00 0657 13.2 25 31
10 8122 | 131 11 56 10 052 | 131 2 36

20 8291 13.1 13 60 20 0393 13.3 29 40

30 8160 | 131 1 65 30 01| 132 31 45

40 8029 13.1 17 70 40 | 1.9340130 13.1 33 50

50 7807 | 132 19 74 50 [ 10339907 | 13.3 35 54

32 o 60 766 | 13.1 a2 7932 14 00 o5 | 13.2 37 50
10 7635 13.1 23 R 10 0733 13.2 39 64

20 7503 13.2 25 88 20 9600 13.3 41 68

30 7372 13.1 27 93 30 9469 13.1 43 73

40 7241 13.1 28 | 2.17498 40 9337 13.2 44 78

50 7109 13.2 30 | 2.17502 50 9204 13.3 46 82

32 05 00 6978 13.1 32 07 |32 15 00 9072 13.2 48 87
10 6847 13.1 34 12 10 8940 13.2 50 02

20 6715 13.2 36 16 20 8807 13.3 52 | 2.17798

30 6684 13.1 38 21 30 8R76 13.1 54 | 2.17801

40 6453 13.1 40 26 40 8543 13.3 b6 06

50 6321 13.2 42 30 50 8411 13.2 58 10

32 06 00 6190 13.1 44 3 (32 16 00 K278 13.3 60 15
10 6059 13.1 46 40 10 8146 13.2 62 19

2 5097 | 132 48 4 20 2013 | 133 64 2%

30 5796 13.1 50 49 30 7881 13.2 66 29

40 5665 13.1 51 54 40 7749 13.2 67 33

50 5533 13.2 53 58 50 7616 13.3 69 37

32 07 00 5401 13.2 55 63 (| 32 17 00 7484 13.2 ksl 42
10 5270 13.1 57 68 10 7352 13.2 73 47

20 5138 13,2 59 72 20 7219 13.3 75 51

30 5007 13.1 61 77 30 7087 13.2 77 56

40 4875 13.2 63 82 40 6955 13.2 79 61

50 4743 13.2 65 86 50 6822 13.3 81 65

32 08 00 4611 13.2 67 91 || 32 18 00 6690 13.2 83 70
10 4480 13.1 69 | 2.1759 10 6557 13.3 85 76

20 4348 13.2 71 | 2.17600 20 6424 13.3 87 79

30 4216 13.2 73 05 30 6292 13.2 89 84

40 4085 13.1 75 10 40 6160 13.2 a1 89

50 3053 | 13.2 77 14 50 602 | 133 93 94

32 09 00 3821 13.2 79 19 1132 19 00 5895 13.2 95 | 2.17899
10 3690 13.1 81 24 10 5763 13.2 07 1 2.17904

20 3558 13.2 83 28 20 5629 13.4 | 2.0045699 08

30 3426 13.2 85 33 30 5497 13.2 | 2.0045701 13

40 3205 13.1 86 37 40 5365 13.2 02 18

50 3163 13.2 88 42 50 5232 13.3 04 22

32 10 00 a3t | 1.2 90 4132 20 00 5090 | 123 06 27




RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

Diff,

Diff.

Latitude. ;| Log II. 1 Log K. | Log L. || Latitude. | Log H. 1 Log K. | Log L.
° 5 u o
32 20 00| 1.9335099 13.3 | 2.0045706 | 2,17927 || 32 30 00 ) 1.9327116 13.3 | 2.0045822 | 2, 18206
10 4967 13.2 08 32 10 6982 13. 4 2 10
20 4834 13.3 10 36 20 6349 13.3 26 15
30 4701 13,3 12 41 30 6715 13.4 28 20
40 4569 13.2 14 46 40 6581 13.4 30 24
50 4436 13.3 16 50 50 6447 13.4 32 28
82 21 00 4303 13.3 18 55 (|82 31 G0 6314 13.3 34 33
10 4171 13.2 20 6J 10 6181 13.3 36 38
20 4038 13.3 22 [i53 20 6046 13,5 38 42
30 3905 13.3 24 69 30 5913 13.3 40 47
40 3773 13.2 25 74 40 5780 13.3 42 52
50 3639 13.4 27 78 50 5646 13.4 44 56
32 22 00 3507 | 13.2 29 83 ([ 32 32 00 5512 13,4 46 61
10 3374 13.3 31 87 10 5379 13.3 48 60
20 3241 13.3 33 92 20 8240 13. 4 50 70
30 3109 13.2 35 | 2,17997 30 5111 13.4 52 5
40 2975 13.4 37 | 2. 18001 40 4978 13.3 53 80
50 2843 13.2 39 05 50 4844 13. 4 55 84
32 23 00 2709 13,4 41 10 1 32 33 00 4710 13.4 57 89
10 2576 13.8 43 15 10 4577 13.3 5y 93
20 2443 -13.3 45 19 20 4442 13.5 61 | 2.18298
30 2310 13.3 47 24 30 4309 13.3 63 | 2.18303
40 2178 13.2 49 29 40 4175 13.4 65 07
50 2044 13.4 51 33 50 4041 13.4 67 11
32 24 00 1912 13.2 53 381132 34 00 3908 13.3 69 16
10 1779 13.3 55 43 10 3774 13.4 71 21
20 1645 13.4 57 47 20 3640 13.4 73 25
30 1513 13.2 59 52 30 3506 13.4 75 30
40 1380 13.3 60 57 40 3372 13. ¢4 71 35
50 1246 13.4 62 61 50 3238 13.4 79 39
32 25 00 1114 13.2 64 66 || 32 35 00 3104 13.4 81 44
10 0981 13.3 66 71 10 2971 13,3 83 49
20 0847 13.4 68 75 20 2836 13.5 85 53
30 0714 13.3 70 80 30 2703 13.3 87 58
40 0582 13.2 72 85 40 2569 13.4 88 63
50 0448 13.4 74 89 50 2434 13.5 90 67
32 26 00 0315 13.3 76 941 32 36 00 2301 13.3 92 72
10 0182 13.3 78 1 2.18098 10 2167 13,4 94 76
20 | 1.9330048 13.4 80 | 2.18103 20 2032 13,5 90 81
30 | 1.9329916 13.2 82 08 30 1809 13.3 | 2. 0045898 86
40 9783 13.3 84 12 40 1765 13.4 | 2, 0045900 90
50 9649 13.4 86 16 50 1630 13.5 02 94
32 27 00 9516 13.3 88 21 1 32 37 00 1497 13.3 04 | 2.18399
10 9383 13.3 90 26 10 1363 13.4 06 { 2. 18404
20 9249 13.4 92 31 20 1228 13.5 08 08
30 9116 13.3 94 36 30 1094 13.4 10 13
40 8983 13.3 95 41 40 0960 13.4 t12 18
50 8849 13.4 97 45 50 0826 13.4 14 22
32 28 00 8717 13.2 | 2.0045799 50 |1 32 38 00 0692 13.4 16 27
10 8584 13,3 [ 2. 0045%01 55 10 0558 13.4 18 32
20 8450 13.4 03 59 20 0423 13.5 20 36
30 8317 13.3 05 64 30 0289 13.4 22 41
40 8184 13.3 07 69 40 0155 13,4 23 16
50 8050 13.4 09 73 50 ; 1.9320021 13.4 25 50
32 29, 00 736 13.4 11 78 |1 32 39 00 | 1.9319887 13.4 27 55
10 7783 13.3 13 83 10 9753 13.4 29 59
20 7649 13.4 15 87 20 9618 13.5 31 64
30 7516 13.3 17 92 30 0483 13.4 33 69
40 7383 | 13.3 18 | 2,18197 40 0349 13.5 35 73
50 7249 13.4 20 | 2,18201 50 9214 13. 4 87 kg
32 30 00 7116 13.3 22 0632 40 o0 9080 13 4 39 82
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude.| LogH. | D | Log & | Log Z. | Latitude. | Log . DU | Log k. | LogL.
@ ’ 1” o ? ’”

32 40 00 1.9319080 | 13.4 | 2.004503¢ | 2.18482 || 32 50 00 | 1.09310994 13.5 | 2.0046056 | 2, 18760
10 8046 | 13.4 41 87 10 0859 13.5 58 65

20 8811 | 13.5 43 91 20 0723 13.6 60 69

30 877 | 13.4 45 | 2.18496 30 0588 13.5 62 74

10 8543 | 13,4 47 | 2.18501 40 0452 13.6 64 79

50 8408 | 13.5 49 05 50 0317 13.5 66 83

32 41 00 8274 | 13.4 51 10(132 51 00 0182 13.5 68 88
10 8140 | 13.4 53 15 10 | 1. 9310047 3.5 70 92

20 8004 | 13.6 55 19 20 | 1.9309911 13.6 72 [ 2.18797

30 7870 | 13.4 57 24 30 9776 13.5 74 | 2,18802

40 7736 | 13.4 59 29 40 9641 13.5 75 08

50 7601 | 13.5 61 33 50 9505 13.6 77 10

32 42 00 7467 | 13.4 63 38 |32 52 00 9370 13.5 79 15
10 7333 | 13.4 65 42 10 9235 13.5 81 20

20 7197 13.6 67 47 20 9098 13.7 83 24

30 7063 | 13.4 69 52 30 8963 13.5 85 29

40 6929 | 13.4 70 56 40 8828 13.5 87 34

50 6794 | 13.5 72 60 50 8692 13.6 89 38

32 43 00 6660 | 13.4 74 651 32 53 00 8557 13.5 91 43
10 6525 | 13.5 76 70 10 8122 13.5 93 48

20 6390 | 13.5 78 74 20 8286 | "13.6 95 52

30 6256 | 13.4 80 79 30 8151 13.5 97 57

40 6121 | 13.5 82 84 40 8015 13.6 | 2. 0046099 62

50 598 | 13.5 84 88 50 7879 13.6 | 2. 0046101 66

32 4 00 5852 | 13.4 36 93|32 54 00 7744 13,5 03 71
10 5717 | 13.5 88 | 2.18598 10 7609 13.5 05 75

20 5582 | 13.5 90 | 2. 18603 20 7473 13.6 07 80

30 5448 | 13.4 92 08 30 7337 13.6 09 85

40 5313 | 13.5 94 13 40 7202 13.5 11 89

50 5178 | 13.5 96 17 50 7066 13.8 13 93

32 45 00 5043 | 13.5 | 2.0045998 22 1|82 55 00 6931 13.5 15 | 2, 18898
10 4909 | 13.4 | 2. 0046000 27 10 6795 13.6 17 | 2.18003

20 4774 | 13.5 02 3l 20 6659 13.6 19 o7

30 4639 | 13.5 04 36 30 6524 13.5 21 12

40 4505 | 13.4 05 41 40 6388 13,6 22 17

50 4369 | 13.6 07 45 50 6252 13.6 24 21

32 46 00 4235 | 13.4 09 501182 5 00 6116 13.6 2 26
10 4100 | 13.5 1 55 10 5981 13.5 28 30

20 3965 | 13,5 13 59 20 5815 13.6 30 35

30 3830 | 13.5 15 64 30 5709 13,8 32 40

40 3695 | 13.5 17 69 40 5574 13.5 34 44

50 3560 | 13.5 19 73 50 5437 13,7 36 48

32 47 00 3425 | 13.5 21 78 |[ 32 57 00 5302 13.5 38 53
10 3201 | 13.4 23 82 10 5166 13.6 40 58

20 3155 | 13.6 25 87 20 5030 13.6 42 62

30 3020 | 13.5 27 92 30 4894 13.6 44 67

10 2886 | 13.4 29 | 2.18696 10 4759 13,5 46 72

50 2750 | 13.6 31 | 2.18700 50 4622 13,7 48 76

32 48 00 2615 | 13.5 33 05 32 58 00 4487 13.5 50 81
10 2481 | 13.4 35 10 10 - 4351 13.6 52 85

20 2345 | 13.8 37 14 20 4215 13.6 54 90

30 2210 [ 13.5 39 19 30 4079 13.6 56 95

40 2075 | 13.5 40 24 40 3043 13.6 58 | 2.18099

50 1940 | 13,5 42 28 50 3807 13.6 60 | 2 19003

32 49 00 1805 | 13.5 44 33132 50 00 3671 13.6 624 08
10 1670 1 13.5 46 37 10 3536 13.5 64 13

20 1534 | 13.8 48 42 20 3399 13.7 66 18

30 1400 | 13.4 50 47 30 3263 13.6 68 23

40 1265 | 13.5 52 51 .40 3127 13.6 69 28

50 1129 | 13.6 54 55 50 2091 13,6 71 32

32 50 00 0994 1 13.5 56 60l 33 00 00 2855 13.6 13 37




RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

37

Latitude.| Log H. | D3 | Log . | Log L. || Latitude. | TLog H. DIf- | Log & |Log L.
° 1 " ° + "

33 00 00 |1.0302655 | 13.6 | 2.0046173 | 2.10037 || 33 10 00 | 1.9204604 |  13.6 | 2.0046201 | 2.19313
10 2719 13.6 75 41 10 4527 13.7 93 18

20 2583 13.6 kid 46 20 4390 13.7 95 23

30 2447 | 13,6 79 51 30 53| 137 97 2

40 2310 13.7 81 b5 40 4116 13.7 | 2.0046209 32

50 274 13.6 83 59 50 3979 | 13.7 | 2. opd6301 36

3 01 0 o8| 13.6 85 641]33 11 00 2| 1.7 03 a
10 1903 13.5 87 69 10 3705 13.7 05 45

20 66 | 137 89 7 2 368 | 13.7 o7 50

30 1630 13.6 91 78 30 3431 13.7 09 55

10 1493 | 137 03 81 40 3204 | 137 10 59

50 1357 13.8 95 88 50 3156 13.8 12 63

33 02 00 1220 13.7 97 03133 12 00 3020 13.6 14 68
10 1084 | 13,6 | 20046199 | 2.19097 10 %83 | 137 16 7

2 0947 | 13,7 | 2.0046201 | 31820 0 45| 158 18 77

30 0811 | 13,6 03 07 30 2608 | 137 20 82

40 Q675 13.¢ 05 11 40 2470 13.8 22 87

&0 0538 13.7 or 15 50 2333 13.7 24 91

33 03 00 0402, 13.6 09 201133 13 00 21961 13.7 26 | 2. 10306
10 0266 13.6 11 25 101(° 2059 13.7 28 | 2.19400

20 ) 1.9300129 13.7 13 29 20 1921 13.8 30 05

30 | 1.9299993 13.6 15 34 30 1784 13.7 32 10

50 9857 | 13.6 15 39 a0 1047 | 137 34 18

50 9720 13.7 18 43 50 1509 13.8 36 18

33 04 00 8584 13.6 20 48 (33 14 00 1372 13.7 38 23
10 9448 13.6 22 52 10 1235 13.7 40 28

2 9311, 13.7 % 57 0 1097 | 138 42 32

30 9175 13.6 26 62 30 0960 13.7 44 37

40 9039 13.6 28 66 40 0823 13.7 46 42

50 8902 13.7 30 70 50 0685 13.8 48 46

33 05 G0 8765 13.7 32 751133 15 00 0548 13.7 50 51
10 8629 13.6 34 80 10 0411 13.7 52 56

20 8492 13.7 36 84 20 0273 13.8 54_ 60

30 8356 | 13.6 38 80 30| 10200136 | 13.7 56 &

40 8220 13.6 40 94 40 | 1.9289999 13.7 58 69

80 8082 13.8 42 | 2.19108 50 2861 13.8 60 73

33 06 00 7946 13.6 44 1 2.19203 || 33 16 00 9724 13.7 62 78
10 7810 13.6 40 07 10 0586 13.8 04 82

20 7673 13.7 48 12 20 9448 13.8 60 87

30 7530 13.7 50 17 30 9311 13.7 68 92

4 7400 13.6 52 21 40 0174 13.7 69 | 2.19496

5 7263 13.7 54 25 50 90306 13.8 71 { 2.19500

13 07 0 nw | 1.7 56 30 (/33 17 0 8808 | 13.8 73 05
10 £6990 13.6 58 35 10 8761 13.8 75 10

20 0853 13.7 60 30 20 8623 13.8 w 14

30 G716 13.7 62 44 30 8480 13.7 79 19

40 6580 13.6 063 49 40 8349 13.7 81 24

50 6442 13.8 65 53 50 8210 13.9 83 28

33 08 00 8306 | 136 67 58|33 18 w0 o3 | 13.7 85 1
10 6170 13.6 69 62 10 7936 13.7 87 37

20 6032 | 158 7 67 20 707 | 139 80 12

30 5890 13.6 73 72 30 7660 13.7 91 47

0 5759 | 13,7 75 76 10 79 | 137 93 52

50 50622 13.7 bl 80 50 7384 13.9 95 56

33 09 00 5485 | 13.7 70 85133 18 00 AR 97 6L
10 5349 | 13.6 81 90 10 7109 | 138 | 2.0046399 86

20 5211 13.8 83 94 20 6971 13.8 | 2.0046401 70

30 5075 13.6 85 | 2.19209 30 6834 13.7 03 75

40 4938 13.7 87 | 2.19304 40 6690 13.8 05 80

50 4800 13.8 89 08 50 6558 13.8 o7 84

B 10 W aosa | 136 0 1wilas 20 0 5420} 18.8 o0 8
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TU. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude.| Log H. DI”I Log K. | Log L. || Latitude. | Log H. Ii},ﬁ Log K. | Log L
o ’ " o ’ "
33 20 00 | 1.9286420 13.8 | 2.0046400 | 2.19589 || 33 30 00 | 1.9278124 13.8 | 2.0046527 | 2.19863
10 6283 13.7 11 93 10 7986 13.8 29 67
20 6144 13.9 13 | 2.19598 20 7846 14.0 31 72
30 6007 13.7 15 | 2.19603 30 7708 13.8 33 7
40 5869 13.8 17 07 40 7569 13.9 35 81
50 5731 13.8 19 11 50 7430 13.9 37 85
33 21 00 5593 13.8 21 16 || 33 31 00 7201 13.9 39 90
10 5455 13.8 23 20 10 7163 13.8 41 94
20 5317 13.8 25 25 20 7014 13,9 43 | 2.19899
30 5179 13.8 27 30 30 6875 13.9 45 | 2.19904
40 5042 13.7 28 34 40 6737 13.8 47 08
50 4903 13.9 30 38 50 6597 14,0 49 12
33 22 00 4765 13.8 32 4311 33 32 00 6459 13.8 51 17
10 4628 13.7 34 48 10 ¢320 13.9 53 22
20 4489 13.9 36 52 20 6180 14.0 55 26
30 4351 13.8 38 57 30 6042 13.8 57 31
40 4214 13.7 40 62 40 5903 13.9 58 36
50 4075 13.9 42 66 50 5764 13.9 60 40
33 23 00 3937 13.8 44 71133 33 00 5625 13.9 62 45
10 3799 13.8 ' 46 75 10 5486 13.9 64 49
20 3661 13.8 48 80 20 5347 13.9 66 54
30 3523 13.8 50 85 30 5208 13.9 68 59
40 3385 13.8 52 89 40 5069 13.9 70 63
50 3246 13.9 54 93 50 4930 13.9 72 67
33 24 00 3108 13.8 56 | 2.19698 || 33 34 00 4791 13.9 74 72
10 2971 13.7 58 | 2.19702 10 4652 13.9 76 76
20 2832 13.9 60 07 20 4513 13.9 8 81
30 2694 13.8 62 12 30 4374 13.9 80 86
40 2556 13.8 64 16 40 4235 13.9 82 on
50 2417 13.9 66 21 50 4095 14.0 84 94
33 25 00 2279 13.8 68 26 (| 33 35 00 3956 13.9 86 | 2.19999
10 2141 13.8 70 31 10 3818 13.8 88 | 2.20003
20 2002 13.9 72 35 20 3678 14.0 90 08
30 1864 13.8 74 40 30 3539 13.9 02 13
40 1726 13.8 76 45 40 3400 13.9 04 18
50 1587 13.9 78 49 50 3260 14.0 96 22
33 26 00 1449 13.8 80 54 (| 33 36 00 3121 13.9 | 2,0046598 27
10 1310 13.9 82 58 10 2982 13.9 | 2. 0046600 32
20 1172 13.8 84 63 20 2843 13.9 02 36
30 1034 13. 8 86 68 30 2704 13.9 04 41
40 0896 13.8 87 72 40 2565 13. ¢ 06 46
50 0757 13.9 89 76 50 2425 14.0 08 50
33 27 00 0619 13.8 91 81 ([ 33 37 00 2286 13.9 10 55
10 0481 13.8 93 85 10 2147 13.9 12 59
20 0342 13.9 95 90 20 2007 14.0 14 64
30 0204 13.8 97 95 30 1868 13.9 16 69
40 | 1, 9280066 13.8 | 2.00406499 | 2. 19799 40 1729 13.9 18 73
50 | 1.9279926 14,0 | 2.0046501 | 2. 19803 50 1589 14,0 20 77
33 28 00 9788 13.8 03 08 || 33 38 00 1450 13.9 22 82
10 9650 13.8 05 13 10 1311 13.9 24 86
20 9511 13.9 07 17 20 1170 14.1 26 91
30 9373 13.8 09 22 30 1031 13.9 28 | 2. 20096
40 9233 14.0 11 27 40 0892 13.9 29 | 2,20100
50 9095 13.8 13 31 50 0752 14.0 31 04
33 29 00 8956 13.9 15 36 || 33 39 00 0613 13.9 33 09
10 8818 13.8 17 40 10 0474 13.9 35 13
20 8678 14.0 19 45 20 0334 14,0 37 18
30 8540 13.8 21 50 30 0194 14.0 39 23
40 8402 13.8 23 54 40 | 1.9270055 13.9 41 27
50 8262 it.0 25 58 50 | 1.9269915 14.0 43 3
33 30 00 8124 13,8 27 63 || 33 40 00 9776 13.9 45 36



RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.
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Latitude.

33

33

33

33

33

33

33

33

33

41

42

43

44

46

47

48

49

50

Log H.
1. 9269776
9637
9496

Dift.
17,

ottt etk ke dard ek b
HODMH©OO HOOHO® HOOFO®D

FRRREE RRRERS RREARD

Bt et bt et s ek

4.1
14,0

Log K.

2. 0046645
47

2.0046699
2, 0046701
03

Log L.

2. 20136

91
2.20195
2. 20200

05

09

13

2. 20295
2. 20300

2, 20396
2.20400
04

09

Latitude. | Log I. 1}},6 Log K. | Log L.
o ’ 7
33 50 00| 1,9261375 14.0 | 2.0046764 | 2. 20409
10 1234 14,1 66 13
20 1093 14.1 68 18
30 0953 14.0 70 23
40 0812 14.1 72 27
50 0672 14.0 74 31
33 51 00 0531 141 76 36
10 0390 14.1 78 40
20 0249 14,1 80 45
30 | 1.9260109 14.0 82 50
40 | 1, 9259969 14.0 84 54
50 9827 14.2 86 58
33 52 00 9687 14.0 88 63
10 0547 14.0 90 68-
20 0405 14. 2 92 73
30 9265 14.0 94 78
40 9125 14.0 96 83
50 8983 14,2 | 2,0046798 87
33 53 00 8843 14,0 | 2, 0046800 92
10 8702 14.1 02 | 2. 20496
20 8561 14.1 04 | 2. 20501
30 8421 14,0 06 06
40 8280 4.1 08 10
50 8139 14,1 10 14
33 54 00 7998 14.1 12 19
10 7858 14.0 14 23
20 7716 14.2 16 28
30 7576 14,0 18 33
40 7435 14.1 20 37
50 7204 14.1 22 41
33 55 00 7153 14.1 24 46
10 7012 14,1 26 50
20 6871 14,1 28 55
30 6730 14,1 30 60
40 6590 14.0 32 G4
50 6448 14.2 34 68
33 56 00 6307 14.1 36 73
10 6167 140 38 71
20 06025 14.2 40 82
30 5884 4.1 41 87
40 5744 14,0 43 91
50 5602 14,2 45 | 2.20595
33 57 00 5461 14,1 47 1 2, 20600
10 5320 14,1 49 04
20 5179 14,1 51 09
30 5038 14,1 53 14
40 4897 14.1 55 18
50 4755 14,2 57 22
33 58 00 4614 14,1 59 27
10 4473 4.1 61 31
20 4332 14.1 63 36
30 4191 141 65 41
40 4050 14,1 67 45
50 3908 142 69 49
33 59 00 3767 14,1 71 54
10 3620 14.1 73 58
20 3484 14,2 75 63
30 3343 14,1 7 68
40 3202 14,1 79 72
50 3060 14.2 81 76
34 00 QO 2019 14.1 83 8%




40 U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude.| Log . | D | Log k. | Log L. | Latitude. | Log#. | 3T | Log X. |Log L
e 7 " ] ! 17
34 00 00|1.9252010 | 14.1|2.0046883 | 2.20681 (34 10 00 | 10244411 |  14.2 | 2.0047002 | 2. 20954
0] 28| Wl 8 86 10 40| 142 04 58
20| 2636 14.2 87 9 20| 4126|143 06| 63
30| 2105 | 141 89 | 2.20605 50|  osest| 142 08 68
10 2354 | 11 o1 | 2.20700 0|  ase| 2 10 72
50| 2212| 142 93 05 50| 3600 143 12| 1
300 00| 2071| 141 9 1034 11 00| assr| 142 1 81
10 1930 | 1411 o7 14 10| 345|142 16 8
20 1788 | 14.2 | 2.0046899 19 20| 322|143 18 90
30 1646 | 142 | 20046901 24 30 3130 [ 142 20 95
| 1505 141 03 28 40 2088 | 142 22 | 2.20099
50 1368 | 142 05 32 50| 25| 143 24 | 2.21003
3402 00 1222| 141 o7 a7lls4 12 00| 23| 142 26 08
10 1081 14.1 09 41 10 2561 14.2 28 12
20|  op38| 143 11 46 20| 2us| 143 30 17
so| orer| 141 13 51 80| 26| 142 2 22
20| 0656 | 141 15 55 w0| 23| 142 34 2
50| osi4| 142 7 50 50 1991 143 3 30
3 03 00 o3m2| 142 19| 64|34 13 00 188 | 143 3 35
10| o] 141 21| 68 10 1706 | 142 40 30
20 | 19250080 | 14.2 Bl 20 1563 | 143 42 a4
30 | 1.0240047 | 14.2 25 78 30 u2l | 142 14 19
40| 06| 101 27| 82 40 1270 142 48 53
50| 664 | 14.2 29| 8 50 13| 144 a8 51
34 04 00 9522 | 14.2 3t 911134 14 00 0993 4.2 50 62
10| ogssl| 141 33 | 2.20795 10| ossi| 2 52 66
20| 9239 14.2 35 | 2.20800 20 o107 | 14.4 54 7
3| 9007 | 142 37| o5 80| 05| 142 56 76
0| 59| 1.1 39| 09 0| o3| 142 58 80
50 8813 14.3 41 13 50 0280 14,3 60 84
3¢ 05 00| so72| 141 13 181 8¢ 15 00102017 | 143 62 8
10 8530 | 14,2 5| 22 10| 1.0239905 |  14.2 84 93
20| 88| 142 a7| o 20| omsl| 144 66 | 2. 21008
3|  sue| 142 9 8 30| ore| 142 68 | 2.21108
10 8105 [ 141 51 36 40 0567 | 14.2 70 o7
50| 7962|143 53 10 50| 0423 | 1414 72 11
34 06 00 7821 | 14.1 55 45 1| 34 16 00 o281 | 14.2 74 16
10 7679 | 14:2 57 1 0| o8| 143 76 20
20 7537 | 14.2 50| 20 8095 | 143 78 25
30 7395 14,2 61 59 30 8852 14.3 80 30
40 7253 | 14.2 63 63 10 8710 14.2 82 34
50 7| 142 6| & 50 2566 | 144 84 38
34 07 00| 6069 | 14.2 67 72|34 17 0 gi24 | 1.2 8 43
10| e8| 4l 69 ] 10| sos| 143 88 47
20| 6683 | 143 71 §1 20 8138 | 143 90 52
30 6543 | 19,2 7 8 30 7005 | 143 92 58
40 6102 | 141 75 90 10 7852 | 143 04| 62
0| 6260 108 7 9 50 709 | 143 96 8
as o8 00| eu7| 142 79| 2.20%00 || 34 18 00 7566 | 14.3 | 2:0047008 7
10 5975 | 14.2 81 | 2.20903 10 7424 | 142 | 20047200 75
20 5833 | 14.2 8 08 20 7280 | 144 02 80
30 5601 | 1.2 £ 13 30 7137 | 143 04 85
) 5549 | 14.2 87 17 10| 95| 142 06 80
50 5106 | 14,3 £ 2l 50| 6ssl| 144 08 @
34 09 00 so6d | 14.2 a1 %/lae 10 00| er08| 143 10 | 2.21108
10| 52| 11 83 31 10| 65| 143 12 | 2.21202
20| 4980 | 14.3 95 36 20| 62| 143 14 07
30 4838 | 1.2 97 a1 30| 60| 143 16 12
0| 469 | 142 | 20046908 45 0| 36| 143 18 16
50| 4553 | 14.3 | 2.0017000 49 50| 5002 | 14 20 20
3 10 00|  a1r] 142 02 s4)l3e 20 oo  sss0l 142 2 2




RELATION BETWEEN COORDINATES,

Table for transformation. of coordinates—Continued.
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Latitude. | Log #. | DM | Log K. | Log L. || Latitude. | Log#z. | DM | Log k. | Log L.
o ’ ” o 7 n

20 00 | 1.9235850 | 14.2 | 2.0047122 | 2,21225 || 34 30 00| 1.9227234 14.4 | 2.0047242 | 2, 21495

34 10 5707 | 14.3 % 29 10 7090 14.4 44 | 2.21499
20 5563 | 104 2 34 20 6946 14.4 46 | 2.21504

30 5420 | 14.3 28 39 30 6802 14.4 48 09

40 52171 14.3 30 43 40 6658 14.4 50 13

50 5133 14.4 32 47 50 6513 14.5 52 17

34 21 00 4901 | 14.2 34 521134 31 00 6370 14.3 54 22
10 4848 | 14.3 36 56 10 6226 14.4 56 2%

20 4704 | 14.4 38 61 20 6081 14.5 58 31

30 4561 14.3 40 06 30 5937 14.4 60 36

40 4418 14.3 42 70 40 5793 14.4 62 40

50 4274 14.4 44 74 50 5648 14.5 64 44

34 22 00 4131 14.3 46 791134 32 00 5505 4.3 66 49
10 3088 | 14.3 48 83 10 5361 14.4 68 53

20 3844 14.4 50 88 20 5216 14.5 70 58

30 3701 14.3 52 93 30 5072 14.4 72 63

40 3558 | 14.3 54 | 2.21207 40 4928 14.4 74 67

50 3414 14.4 56 | 2.21301 50 4783 14.5 76 71

34 23 00 3271 | 14.3 58 06|34 33 00 4039 14.4 78 76
10 3128 | 14.3 60 10 10 4495 14.4 80 80

20 2083 14.5 62 16 20 4350 14.5 82 85

30 2840 | 14.3 64 20 30 4208 14.4 84 90

40 2697 14.3 66 24 40 4062 4.4 86 94

50 2553 14. 4 68 28 50 3n7 14.5 88 | 2.21508

34 24 00 2410 14.3 70 33134 3¢ 00 3773 14.4 90 | 2.21603
10 2267 | 14.3 72 37 10 3629 14.4 92 08

20 2123 | 14.4 74 42 20 3484 14.5 94 13

30 1979 14.4 76 47 30 3340 14.4 96 18

40 1836 | 14.3 78 51 40 3195 14.5 | 2.0047298 22

50 1692 | 14.4 80 55 50 3050 14,5 | 2.0047300 2%

34 25 00 1549 14.3 82 60}l 34 35 00 2006 14.4 02 31
10 1405 | 14.4 84 64 10 2762 14.4 04 35

20 1261 14.4 86 69 20 2617 14.56 06 40

30 1118 14.3 88 74 30 2473 14.4 08 45

40 0974 14. 4 90 78 40 2328 14.5 10 49

50 0830 [ 14.4 92 83 50 2183 14.5 12 53

34 26 00 0687 4.3 94 88184 36 00 2039 14.4 14 58
10 0543 | 14.4 96 92 10 1895 14.4 16 62

20 0399 | 14.4 | 2.0047198 | 2.21397 20 1749 14.6 18 67

30 0256 14.8 | 2.0047200 | 2.21402 30 1605 14.4 20 72

40 § 1.9230112 [ 14.4 02 08 40 1461 14.4 22 76

50 | 1.9220968 | 14.4 04 10 50 1315 14.6 2 80

34 27 00 0824 [ 14.4 06 151 3¢ 37 00 117 14.4 26 85
10 9681 14.3 08 19 10 1027 14.4 28 89

20 9537 14.4 10 P 20 0881 14.6 30 94

30 0303 | 14.4 12 28 30 0737 14.4 32 | 2.21698

40 9250 14.3 14 32 40 0593 14.4 34 | 2.21702

50 9105 | 14.5 16 37 50 0447 14.6 36 07

34 28 00 8962 14.3 18 41 1134 38 00 0303 14. 4 38 11
10 8818 | 14.4 20 45 10 0158 14.5 40 15

20 8673 14.5 22 50 20 | 1.9220013 14.5 42 20

30 8530 | 14.3 24 55 30 | 1.9219868 14.5 44 25

40 8386 14.4 26 59 40 9724 14.4 46 29

50 8242 4.4 28 63 50 9578 14.6 48 33

34 29 00 8098 14.4 30 68 1134 38 00 9434 14,4 50 38
10 7955 14.3 32 72 10 9289 14.5 52 42

20 7810 14.5 34 7 20 9144 14.5 54 47

30 7666 | 14.4 36 82 30 8999 14.5 56 52

40 7523 14.3 38 86 40 8855 144 58 56

50 7378 | 14.5 40 90 50 8709 14.6 60 60

34 30 00 7234 1 4.4 42 95 11 3¢ 40 00 8565 14.4 62 56
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Diff.

Diff.

Latitude. | Log II. 1 Log K. | Log L. || Latitude. | Log II. 17 Log K. | Log L.
o s 1 o 4 n
34 40 00 ) 1.9218565 14.4 | 2,0047362 | 2.21765 (| 34 50 00 | 1.9209841 14,5 | 2,0047482 | 2.22034
10 8420 4.5 64 69 10 9695 14.6 84 38
20 8274 14.6 66 74 20 9549 14.6 86 43
30 8130 14. 4 68 79 30 9403 14.6 88 48
40 7985 14.5 70 83 40 9257 14.6 90 52
50 7839 14,6 72 87 50 9111 14.6 92 57
34 41 00 7695 14.4 74 92 11 34 51 00 8965 14.6 04 62
10 7550 14.5 76 | 2.21796 10 8820 14. 5 96 66
20 7404 14.6 78 | 2.21801 20 8673 14.7 | 2.0047498 7
30 7259 14.5 80 06 30 8527 14.6 | 2, 0047501 76
40 7115 14. 4 82 10 40 8382 14.5 03 80
50 6969 14.6 84 14 50 8235 4.7 05 84
34 42 00 6824 14.5 86 19 1 34 52 0p 8089 14.6 07 89
10 6679 14.5 88 23 10 7944 14.5 09 93
20 6534 14.5 90 28 20 7797 14,7 11 | 2.22008
30 6389 14.5 92 34 30 7651 14.6 13 | 2.22103
40 6244 14.5 94 38 40 7505 14.6 15 07
50 6098 14.6 96 42 50 7359 14.6 17 11
34 43 00 5953 14,5 | 2,0047398 47 1| 34 53 00 7213 14.6 19 16
10 5808 14.5 | 2, 0047400 51 10 7067 14.6 21 20
20 5662 14,6 02 56 20 6920 14,7 23 25
30 5517 14.5 04 60 30 6774 14.6 25 29
40 5372 14.5 06 64 40 6629 14.5 27 33
50 5226 14.6 08 69 50 6482 14,7 29 38
34 44 00 5082 14. 4 10 731134 54 00 6336 14.6 31 42
10 4937 14,5 12 77 10 6189 14.7 33 46
20 4791 14.6 14 82 20 6043 14.6 35 51
30 4646 14.5 16 87 30 5897 14.8 37 56
40 4501 14.5 18 91 40 5751 14.6 39 60
50 4354 14,7 20 | 2.21895 50 5604 14,7 41 (i}
34 45 00 4209 14.5 22 | 2.21900 || 34 55 00 5458 14.6 43 69
10 4064 14.5 24 04 10 5312 14.6 45 73
20 3918 14.6 26 09 20 5165 14.7 47 78
30 3773 14.5 28 14 30 5019 14,6 49 83
40 3628 14.5 30 18 40 4873 14.6 51 87
50 3482 14.6 32 22 50 4726 14.7 53 91
34 46 00 3337 4.5 34 27 || 34 56 00 4580 14,6 | 55 | 2,22196
10 3192 14.5 36 31 10 4434 4.6 57 | 2.22200
20 3045 14.7 38 36 20 4287 14,7 59 05
30 2900 14.5 40 41 30 4141 14.6 61 10
40 2755 14.5 42 45 40 3995 14.6 63 14
50 2609 14.6 44 49 50 3848 14.7 65 18
34 47 00 2464 14,5 46 54 it 34 57 00 3701 14.7 67 23
10 2318 14.6 48 58 10 3555 14.6 69 27
20 2172 14,6 50 63 20 3408 14.7 71 32
30 2027 14.5 52 68 30 3262 14.6 73 36
40 1881 14.€ 54 72 40 3116 14,6 75 40
50 1735 14.3 56 76 50 2968 14.8 ki 45
34 48 00 1590 14.5 58 81 || 34 58 00 2822 14.6 79 49
10 1444 14.6 60 85 10 2676 14.6 81 53
20 1298 14,6 62 90 20 2529 14.7 83 58
30 1153 14.5 64 94 30 2382 14,7 85 63
40 1007 14,6 66 | 2.21998 40 2236 14.6 87 67
50 0861 14,6 68 | 2.22003 50 2089 14.7 89 71
34 49 00 0715 14,6 70 07 || 34 59 00 1943 14.6 91 76
10 0570 14.5 72 11 10 1796 14.7 93 81
20 0424 14.6 74 16 20 1649 14.7 b 86
30 0278 14.6 76 21 30 1502 14.7 97 91
40 | 1,9210133 4.5 78 25 40 1356 14,6 | 2.0047599 95
50 | 1,9209986 14,7 80 29 50 1209 14,7 | 2.0047601 | 2.22299
85 50 Q0 9841 14,5 82 341135 00 00 1062 14,7 03 1 2,22304



RELATION BETWEEN COORDINATES. 43
Table for transformation of coordinates—Continued.
Latitude.{ Log H. %},ﬁ LogXK. | Log L. | Latitude. | Log H. 12,1,“ : Log K. | Log L
!
© ! " L ’ 1

35 00 00| 1.9201062 | 14.7 | 2.0047603 | 2.22304 || 35 10 00 | 1.9192230 14.7 | 2.0047724 | 2.22572
10 0916 | 14,7 05 08 10 2083 14.7 26 76

20 0768 | 14.8 07 13 20 1934 4.9 28 81

30 0622 | 14.6 09 7 30 1787 14.7 30 85

40 0475 | 14.7 11 21 40 1639 14.8 32 89

50 0328 | 14.7 13 26 50 1491 14.8 34 94

35 01 00 0181 | 14.7 15 30 || 35 11 00 1344 147 36 | 2.22508
10 | 1.9200035 | 14.6 17 34 10 1196 14.8 38 | 2 22602

20 | 1.0199887 | 14.8 19 39 20 1048 14.8 40 07

30 9741 | 14.6 21 44 30 0900 14.8 42 12

40 9594 | 14.7 23 48 40 0753 14,7 44 16

50 0447 | 147 25 52 50 0604 14,9 46 20

35 02 00 9300 | 14.7 27 57135 12 00 0457 4.7 48 25
10 9153 | 14.7 29 61 10 0309 14.8 50 29

20 9006 | 14.7 31 66 20 0161 14.8 52 34

30 8859 | 14.7 33 71 30 | 1.9190013 14,8 54 39

40 8712 | 14.7 35 75 40 | 1,9189866 14.7 56 43

50 8565 | 14.7 37 79| 50 9717 14.9 58 47

35 03 00 8418 | 14,7 39 84135 13 00 9569 14.8 60 52
10 8271 | 14.7 41 88 10 9422 14,7 62 56

20 8124 | 14,7 43 93 20 9273 14,9 64 61

30 7977 | 14.7 45 | 2.22308 30 9125 14.8 66 65

40 7830 | 14.7 47 | 2.22402 40 8978 14.7 68 69

50 7682 | 14.8 49 50 8829 14,9 70 74

35 04 00 7535 | 14.7 51 11 ]85 14 00 8681 14.8 72 78
10 7389 | 14.6 53 15 10 8534 14,7 74 82

20 7241 | 14.8 55 20 20 8385 14.9 76 87

30 7094 | 14.7 58 24 30 8237 14.8 79 92

40 6047 | 14,7 60 28 40 8089 14,9 81 | 2.22606

50 6790 | 14,8 62 33 50 7941 14.8 83 | 2.22700

35 05 00 6652 | 14,7 64 3713 15 00 7793 14.8 85 05
10 6506 | 14.6 66 41 10 7645 14.8 87 09

20 6358 | 14.8 68 46 20 7496 14.9 89 14

30 6211 | 14.7 70 51 30 7348 4.8 91 19

40 6064 | 14.7 72 55 40 7200 14.8 93| * 24

50 5916 | 14.8 74 59 50 7052 14.8 95 28

35 06 00 5769 | 14.7 76 64 35 16 00 6904 14.8 97 33
10 5622 | 14.7 78 68 10 6756 14.8 | 2.0047799 37

20 5475 | 14,7 80 73 20 6607 14,9 | 2.0047801 42

30 5328 14.7 82 7 30 6459 14.8 03 46

40 5180 | 14.8 84 82 40 6311 14.8 05 50

50 5033 | 14.7 86 86 50 6162 4.9 07 55

35 07 00 4886 | 14,7 88 o1 i35 17 00 6014 14.8 09 59
10 4739 | 14,7 90 | 2.22495 10 5806 14.8 11 63

20 4501 | 14,8 92 | 2.22500 204 5117 14.9 13 68

30 4443 1 14,8 94 05 30 5569 14.8 15 73

40 4206 | 14.7 96 09 40 5421 14.8 17 kil

50 4148 | 14.8 | 2.0047698 14 50 5212 14.9 19 81

35 08 00 4001 | 14.7 | 2,0047700 18 11 85 18 00 5124 14.8 21 86
10 3854 | 14,7 02 22 10 4976 14.8 23 90

20 3706 | 14.8 04 27 20 4827 14.9 25 | 2.22795

30 3558 | 14.8 06 32 30 4679 14.8 27 | 2.22800

40 3411 | 14,7 08 36 40 4530 14.9 29 04

50 3263 | 14.8 10 40 50 4381 4.9 31 08

35 03 00 3116 | 14.7 12 451185 19 00 4233 14.8 33 13
10 2060 | 14.7 14 49 10 4085 14,8 35 17

20 28201 14.9 16 54 20 3936 14,9 37 22

30 2673 1 14.7 18 59 30 3787 14.9 39 26

40 2526 | 14,7 20 63 40 3639 14.8 41 30

50 2377 | 149 22 67 50 3490 14.9 43 35

35 10 00 2230 | 14.7 24 721135 20 Q0 3342 14.8 45 39
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U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Diff.

Diff,

Latitude.| Log H. 1%, Log K. | Log L. || Latitude. { Log H. 17 Log K. | Log L.
° ’ 17 L ’ "

35 20 00 [ 1.9183342 14.8 | 2.0047845 | 2,22839 ([ 35 30 00 | 1.9174399 14.9 | 2. 0047967 | 2.23106
10 3193 14.9 47 43 10 4249 15.0 69 10

20 3044 14.9 49 48 20 4099 15.0 71 15

30 2896 14.8 51 53 30 3950 14.9 73 20

40 2748 14.8 83 57 40 3800 15.0 75 24

50 2598 15.0 55 61 50 3650 15.0 77 28

35 21 00 2450 14.8 57 66 il 35 31 00 3501 14.9 7 33
10 2302 | 14.8 59 70 10 3352 14.9 81 37

20 2152 15.0 61 75 20 3201 15.1 83 42

30 2004 14. 8 64 79 30 3052 14.9 85 46

40 1855 14.9 66 83 43 2903 14.9 87 50

50 1706 14.9 68 88 50 2752 15,1 89 55

35 22 00 1557 14.9 70 92 1 35 32 00 2603 14.9 91 59
10 1409 14.8 72 | 2.22806 10 2454 14.9 93 64

20 1260 14.9 74 | 2.22901 20 2303 15.1 95 69

30 1111 | 14.9 76 06 30 2154 14. 9 97 74
40 0963 14.8 78 10 40 2004 15,0 | 2.0047999 78

50 0813 15.0 80 14 50 1854 15.0 | 2.0048001 82

35 23 00 0665 14.8 82 19 1135 33 00 1705 14.9 03 87
10 0516 | 14.9 84 23 10 1555 15,0 05 01

20 0366 15.0 86 28 20 1406 14.9 07 | 2.23196

30 0218 14.8 88 33 30 1256 15.0 09 | 2.23200

40 | 1. 9180069 14.9 90 37 40 1106 15.0 11 04

50 | 1.9179920 14.9 92 42 50 0956 15.0 13 09

35 24 00 9771 14.9 94 47 1135 34 00 0806 15.0 15 13
10 9622 14.9 96 51 10 0657 14. 9 17 17

20 9473 14,9 1 2, 0047898 56 20 0506 15.1 19 22

30 9324 14. 9 { 2. 0047900 60 30 0357 14.9 21 27

40 9175 14.9 02 64 40 0207 15.0 23 31

50 9026 14.9 04 69 50 | 1.9170056 15.1 25 35

35 25 00 8877 14.9 06 73 || 35 85 00 | 1.9169907 14.9 27 40
10 8728 14.9 08 7 10 9756 15.1 29 44

20 8578 15.0 10 82 20 9607 14. 9 31 49

30 8430 14,8 12 87 30 0457 15.0 34 53

T 40 8281 14.9 14 91 40 9307 15.0 36 57

50 8131 15.0 16 { 2.22995 50 9156 15.1 38 62

35 26 00 7982 14,9 181 2.23000 || 35 36 00 9007 14,9 40 66
10 7834 14. 8 20 04 10 8857 15.0 42 70

20 7684 15.0 22 09 2 8706 15,1 44 75

30 7535 14. 9 24 i3 30 8556 15.0 46 80

40 7386 14. 9 26 17 40 8407 14.9 48 84

50 7236 15.0 28 22 50 8256 15,1 50 88

35 27 00 7087 14.9 30 26 )1 35 37 00 8106 15.0 52 93
10 6938 14.9 32 30 10 7956 15.0 54 | 2, 23207

20 6788 15.0 34 35 20 7805 15.1 56 | 2,23302

30 6639 14.9 36 40 30 7655 15.0 58 06

40 6490 14.9 38 44 40 7505 15.0 60 10

30 6340 15.0 40 48 50 7355 15.0 62 15

35 28 00 6191 14.9 42 53 1136 38 00 7205 15.0 64 19
10 6042 14.9 44 57 10 7055 15.0 66 23

20 5892 15.0 46 62 20 6904 15.1 68 28

30 5743 14.9 49 66 30 6754 15.0 70 33

40 5504 14.9 51 70 40 66804 15.0 72 37

50 5444 15.0 53 75 50 6453 15.1 74 41

35 29 00 5295 14,9 55 791135 39 00 6303 15.0 76 46
10 5146 14.9 57 83 10 6153 15.0 78 50

20 49096 15.0 59 88 20 6002 15.1 80 b5

30 4847 14.9 61 93 30 5852 15.0 82 59

40 4698 14.9 63 | 2.23097 40 5702 15.0 84 63

50 4548 15.0 65 | 2.23101 50 5551 15,1 86 68

35 30 00 4390 14.9 67 061135 40 00 5400 15.1 88 72




RELATION BETWEEN COORDINATES. 45

Table for transformation of coordinates—Continued.

Latitude. | Log H. ]aj,ff Log K. | Log L. || Latitude. | Log H. ]i},ﬁ Log X. | Log L.
L) ! 1" L I ’”
35 40 00 | 1.9165400 15.1 | 2,0048088 | 2.23372 {| 35 50 00 | 1.9156347 15,1 | 2,0048210 | 2,23639
10 5250 15.0 a0 76 10 6196 151 12 43
20 5099 15.1 92 81 20 6044 15.2 14 48
30 4049 15.0 95 86 30 5893 15.1 16 53
40 4799 15.0 97 o1 40 5742 15.1 18 57
50 4648 15.1 | 2, 0048099 | 2.23395 5¢ 5590 15.2 20 61
35 41 00 4498 15.0 | 2.0048101 | 2.23400 | 35 51 00 5438 15.2 22 66
10 4347 15.1 03 04 10 8287 15.1 24 70
20 4196 15.1 05 00 20 5135 15.2 26 75
30 4016 15.0 07 13 30 4984 15.1 29 79
40 3896 15.0 09 17 40 4833 15.1 3 83
50 3744 15.2 11 22 50 4681 15.2 33 88
35 42 00 3504 15.0 13 26 il 35 52 00 4529 15.2 35
10 3444 15.0 15 30 10 4370 15.¢ 3712 "'3696
20 3202 15.2 17 35 20 4227 15.2 39 33701
30 3142 15,0 19 40 30 4075 15,2 41 05
40 2992 15.0 21 44 40 3923 15.2 43 00
80 2840 15.2 23 48 50 3771 15,2 45 14
85 43 00 2690 150 25 53 1135 53 00 3620 15.1 47 18
10 2540 | 150 27 57 10 3468 | 152 49 2
20 2388 15.2 29 62 20 33186 15.2 51 27
30 2238 15.0 31 66 30 3165 15.1 53 32
40 2087 15.1 33 70 40 3013 15.2 55 36
50 1936 15.1 35 73 50 2861 15,2 57 40
35 44 00 1785 15.1 37 79 1| 35 54 00 2709 15.2 59 45
10 1635 15.0 29 <3 10 2558 15.1 61 49
20 1483 15.2 41 88 20 2406 15.2 63 54
30 1333 15.0 43 @3 30 2254 15.2 63 58
40 11%2 15.1 45 | 2.23497 40 2103 15.1 67 62
50 1031 15.1 47 | 2.23501 50 1950 15.3 69 67
35 45 OO 0880 15.1 49 06 {135 55 00 1799 15.1 71 71
10 0730 15.0 51 10 10 1647 15.2 73 7
29 0578 15.2 53 15 20 1495 15.2 75 20
30 0427 16,1 56 19 30 1343 15.2 78 85
40 0277 15.0 58 23 40 1192 15.1 80 89
50 | 1.9160125 | 15.2 60 28 50 1039 { 15.3 82 a3
35 46 00 | 1.9159974 15.1 62 321135 56 00 0887 15.2 84 ;1 2,23708
10 9824 (15,0 64 36 10 0736 1 151 86 | 2. 53800
20 9672 15.2 66 41 20 05%3 15.3 83 07
30 8521 15.1 68 46 30 0431 15.2 20 11
40 9371 151 70 50 40 0280 | 151 92 16
50 9210 | 15.2 72 54 50 | 10150127 | 153 94 21
35 47 Q0 0068 15.1 74 50 11 85 57 00 | 1,0140975 15.2 25
10 K017 15.1 76 63 1Q 9524 13.1 | 2, 0048298 20
20 8766 151 78 (1] 20 0671 15.3 | 2,0048300 31
30 8615 151 80 72 30 9519 | 15.2 02 39
40 8464 15.1 82 76 40 9368 15.1 04 43
50 12| 15.2 84 81 50 9215 | 153 06 a7
35 48 00 8161 | 151 ) 851135 58 00 9063 | 15.2 08 52
10 8010 15.1 88 89 10 8911 15.2 10 56
20 7859 15.1 90 94 20 8758 15.3 12 61
30 7708 | 15,1 92 | 2.23500 30 8607 | 151 11 85
10 7557 15.1 94 | 2.23¢04 40 {455 15.2 16 69
50 7405 15.2 06 08 50 8302 15.3 18 74
85 48 00 7254 15.1 | 2. 0048198 131135 59 00 8150 15.2 20 8
10 7103 15.1 | 2.0048200 17 10 7908 15.2 22 82
20 6952 15.1 02 22 20 7845 15.3 24 87
30 6801 15.1 04 26 30 7693 15.2 26 at
40 6649 | 15.2 06 30 40 71| 15.2 28 | 2,23805
50 6408 | 15.1 08 35 50 B8 | 153 30 | 2. 23900
35 50 00 6347 15.1 10 39536 00 00 7236 15.2 32 03
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U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Diff.

Dift.

Latitude.|{ Log H. G Log K. | Log L. {| Latitude. | Log H. LA Log XK. | Log L.
o ’ ”n -] 7 "

36 00 00| 19147236 15.2 | 2.0048332 | 2.23903 || 36 10 00 | 1.9138071 15.3 | 2.0048455 | 2, 24168

10 7084 15.2 34 07 10 7918 15.3 57 72

20 6931 15.3 36 12 20 7764 15.4 59 77

30 6779 15.2 39 17 30 7611 15.3 61 82

40 6627 15.2 41 21 40 7458 15.3 63 86

50 6474 15.3 43 25 50 7304 15.4 65 90

36 01 00 6322 15.2 45 30(] 36 11 00 7151 15.3 67 95

10 6170 15.2 47 34 10 6998 15.3 69 | 2.24199

20 6017 15.3 49 39 20 6844 15.4 71 | 2.24204

30 5865 15.2 51 43 30 6691 15,3 73 08

40 5713 15.2 53 47 40 6538 15.3 75 12

50 5560 15.3 55 52 50 6384 15.4 77 17

36 02 00 5408 15.2 57 56 1136 12 00 6231 15.3 79 21

. 10 5255 15.3 59 60 10 6078 15.3 81 25

20 5102 15.3 61 65 20 5924 15. 4 83 30

30 4950 15.2 63 70 30 5770 15.4 86 34

40 4798 15.2 65 74 40 5617 15.3 88 38

50 4645 15.3 67 78 50 5463 15. 4 90 43

36 03 00 4492 15.3 69 83 || 36 13 00 5310 15.3 92 48

10 4340 15.2 71 87 10 5157 15.3 94 52

20 4188 15,2 73 92 20 5002 15.5 96 57

30 4036 15.2 75 | 2.23996 30 4849 15.3 | 2.0048498 62

40 3882 15. 4 77 | 2.24000 40 4606 15,3 | 2. 0048500 66

50 3730 15.2 79 05 50 4542 15.4 02 it}

3 04 00 3578 15.2 81 09136 14 00 4388 15,4 04 75

10 3425 15.3 83 13 10 4235 15.3 06 79

20 3272 15.3 85 18 20 4081 15. 4 08 84

30 3119 15.3 88 22 30 3927 15.3 10 88

40 2967 15.2 90 26 40 3774 15.3 12 92

50 2814 15.3 92 31 50 3620 15.4 14 | 2.24297

36 05 00 2661 15.3 94 36|/ 36 15 00 3466 15.4 16 | 2.24302

10 2509 15.2 96 40 10 3313 15.3 18 06

20 2355 15.4 1 2,0048398 45 20 3160 15,3 20 11

30 2703 15.2 | 2.0048400 50 30 3006 15.4 22 15

40 2050 15.3 02 54 40 2852 15.4 24 19

50 1897 15.3 04 58 50 2698 15.4 26 24

36 06 00 1744 15.3 06 631/ 36 16 00 2545 15,3 28 28

10 1592 15.2 08 67 10 2301 15,4 30 32

20 1438 15.4 10 72 20 2237 15,4 32 37

30 1286 15.2 12 76 30 2083 15.4 35 42

40 1133 15.3 14 &0 40 1930 15.3 37 46

50 0979 15.4 16 85 50 1775 15.5 39 50

36 07 00 0827 15,2 18 813 17 00 1622 15,3 41 55

10 0674 15.3 20 93 10 1468 15.4 43 59

20 0520 15.4 22 | 2,24008 20 1314 15.4 45 61

30 0368 15.2 24| 2.24102 30 1160 15.4 47 68

40 0215 15.3 26 06 40 1006 15.4 49 72

50 | 1. 9140061 15.4 28 11 50 0852 15.4 51 7

36 08 00| 1.9139909 15.2 30 15136 18 00 0698 15.4 53 81

10 9756 15.3 32 19 10 0544 15,4 55 85

20 9602 15.4 34 24 20 0390 15,4 57 90

30 9449 15.3 37 28 30 0236 15.4 59 04

40 9297 15.2 39 32 40 | 1.9130082 15.4 61 | 2,24398

50 9143 15.4 41 37 50 | 1. 9129927 15.5 63 | 2,24403

36 09 00 8990 15.3 43 421136 19 00 9774 15.3 65 07

10 8837 15.3 45 46 10 9620 15.4 67 11

20 8683 15. 4 47 51 20 9465 15.5 69 16

30 8531 15,2 49 55 30 9311 15.4 7 21

40 8378 15.3 51 59 .40 9158 15.3 73 25

50 8224 15. 4 53 64 50 9003 15.5 75 29

36 10 00 8071 15.3 55 68 1] 36 20 00 8849 15,4 77 34



RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

47

Latitude. | Log H. ?}ﬁ Log K. | Log L. || Latitude. | Log H. I;,l,ﬁ Log K. | Log L.
°© ’ " ° ’ "
36 20 00| 1,9128849 15.4 | 2.0048577 | 2. 24434 (] 36 30 00 | 1.9119570 15.5 | 2. 0048700 | 2. 24698
10 8695 15.4 79 38 10 9415 15.5 02 | 2. 24702
20 8540 15.5 81 43 20 9260 15.5 04 07
30 8386 15. 4 84 47 30 9105 15.5 07 12
40 8232 15. 4 86 51 40 8950 15.5 09 16
50 8077 15.5 88 56 50 8794 15.6 11 20
36 21 00 7923 15.4 90 60 || 36 31 00 8639 15. 5 13 25
10 7769 15.4 92 65 10 8434 15,5 15 29
20 7615 15. 4 94 70 20 8328 15.6 17 34
30 7461 15. 4 96 74 30 8173 15.5 19 38
40 7307 15. 4 | 2. 0048598 78 40 8018 15.5 21 42
50 7151 15.6 | 2.0048600 83 50 7862 15.6 23 47
36 22 00 6997 15. 4 02 87 {| 36 32 00 7707 15.5 25 51
10 6843 15. 4 04 91 10 7552 15.5 27 55
20 6688 15. 5 06 | 2. 24496 20 7396 15. 6 29 60
30 6534 15. 4 08 | 2, 24500 30 7241 15.5 31 64
40 6380 15.4 10 04 40 7086 15.5 33 68
50 6225 15.5 12 09 50 6930 15,6 35 73
36 23 00 6071 15. 4 14 1336 33 00 8775 15.5 37 71
10 5917 15.4 16 17 10 6620 15.5 39 81
20 5762 15.5 18 22 20 G464 15.6 41 86
30 5607 15.5 21 27 30 6309 156.5 44 90
40 5453 15. 4 23 31 40 6154 15.5 46 94
50 5298 15,5 25 35 50 5998 15.6 48 | 2,24799
36 24 00 5144 15. 4 27 40 1) 36 34 00 5842 15.6 50 1 2.24803
10 4990 15, 4 29 44 10 5687 15,5 52 07
20 4835 15.5 31 49 20 5531 15.6 54 12
30 4680 15.5 33 53 30 5376 15.5 56 17
40 4526 15. 4 35 57 40 5221 15.5 58 21
50 4370 15.4 37 62 50 5064 15.7 60 25
36 25 00 4216 15.4 39 66 ]| 36 35 00 4909 15.5 62 30
10 4062 15.4 41 70 10 4754 15. 5 64 34
20 3907 15. 5 43 75 20 4598 15. 6 66 39
30 3753 15. 4 45 79 30 4442 15.6 68 43
40 3598 15. 4 47 83 40 4287 15,5 70 47
50 3443 15. 5 49 88 50 4131 15.6 72 52
36 26 00 3289 15. 4 51 92 1| 36 36 00 3975 15.6 74 56
10 3134 15.5 53 | 2. 24596 10 3820 15.5 76 60
20 2979 15. 6 56 | 2. 24601 20 3664 15.6 78 65
30 2825 15, 4 57 06 30 3500 15. 5 80 69
40 2670 15,5 59 10 40 3353 15.6 82 73
50 2515 15.5 61 14 50 3197 15.6 84 78
3 27 00 2360 15.5 83 19 {1 36 37 00 3042 15.5 86 82
10 2206 15. 4 65 23 10 2886 15.6 88 86
20 2050 15.6 67 28 20 2730 15.6 490 91
30 1895 15.5 70 32 30 2574 15.6 93 | 2. 24890
40 1741 15,4 72 36 40 2419 15.5 95 | 2. 24900
50 1585 15.6 4 41 50 2262 15,7 97 05
36 28 00 1431 15. 4 76 45 |1 36 38 00 2107 15. 5 | 2. 0048799 09
10 1276 15.5 i 49 10 1951 15, 6 | 2, 0048801 13
20 1120 15.6 80 54 20 1794 15.7 03 18
30 0966 15. 4 82 58 30 1639 15.5 05 23
40 0811 15. 5 84 62 40 1483 15.6 07 27
50 0655 15.6 86 67 50 1327 15.6 09 31
36 29 00 0501 15.4 88 7111 36 39 00 1171 15.6 11 36
10 0346 15.5 90 75 10 1015 15. 6 13 40
20 0190 15,6 92 80 20 0859 15. 6 15 45
30 | 1.9120036 15.4 04 85 30 0703 15.6 17 49
40 | 1, 9119881 15.5 89 40 0547 15.6 19 53
50 9725 15.6 | 2, 0048698 94 50 0390 15.7 21 58
36 30 00 9570 15. 5 | 2. 0048700 98 || 36 40 00 0235 15.5 23 62
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U. 8. COAST AND GEODETIC SURVEY.

Tabdle for transformation of coordinates—Continued.

Latitude. | Log H. lzilff Log K. | Log L. | Latitude. | Log H. ]?,l,ﬁ Log K. | Log L.
° ? tH o ’ ”

36 40 00 | 1.9110235 15.5 | 2,0048823 | 2.24962 | 36 50 00 | 1.9100842 15,7 | 2,0048947 | 2.25225
10 | 1.9110079 15.6 25 66 10 0685 15,7 49 29

20 | 1, 9109922 15.7 27 71 20 0528 15.7 51 34

30 9766 15.6 30 75 30 0371 15.7 53 38

40 9611 15.5 32 79 40 0214 15.7 55 42

50 9454 15.7 34 84 50 | 1.9100056 15. 8 57 47

36 41 00 9298 15.6 36 88 || 36 51 00 | 1.9099900 15.6 59 51
10 9142 15.6 38 92 10 9743 15.7 61 55

20 8985 15.7 40 | 2.24997 20 9585 15.6 63 60

30 8829 15.6 42 | 2.25001 30 9428 15.7 85 64

40 8673 15.6 44 05 40 9271 15.7 67 69

50 8517 15.6 46 10 50 9113 15.8 69 73

3% 42 00 8361 15.6 48 14 || 36 52 00 8957 15.6 71 77
10 8205 15.6 50 18 10 8800 15.7 73 81

20 8048 15.7 52 23 20 8642 15.8 75 86

30 7892 15.6 54 27 30 8485 15.7 78 90

40 7736 15.6 56 31 40 8628 15.7 80 94

50 7579 15.7 58 36 50 8170 15.8 82 | 2.25299

36 43 00 7423 15.6 60 404 36 53 00 8013 15.7 84 [ 2.25303
10 7267 15.6 62 44 10 7856 15.7 86 07

20 7110 15.7 64 49 20 7698 15.8 88 12

30 6953 15.7 67 54 30 7541 15.7 90 16

40 6797 15.6 69 58 40 7384 15.7 92 21

50 6640 15.7 it 62 50 7226 15.8 94 26

36 44 00 6484 15.6 73 67 || 36 54 00 7069 15.7 96 30
10 6328 15.6 75 71 10 6912 15.7 | 2,0048998 34

20 6171 15.7 77 76 20 6754 15. 8 | 2. 0049000 39

30 6015 15.6 79 80 30 6597 15.7 02 43

40 5859 15.6 81 84 40 6439 15.8 04 47

50 5701 15.8 83 89 50 6282 15.7 06 52

36 45 00 5545 15.6 85 93 [| 38 55 00 6125 15.7 08 56
10 5389 15.6 87 | 2.25097 10 5968 15,7 10 60

20 5233 15.6 89 | 2.25102 20 5809 15.9 12 65

30 5076 15.7 91 06 30 5652 15.7 15 69

40 4919 15.7 93 11 40 5495 15.7 17 73

50 4763 15,6 95 16 50 5337 15.8 19 78

36 46 00 4606 15,7 97 204 36 56 00 5179 15.8 21 82
10 4450 15.6 | 2, 0048899 24 10 5022 15.7 23 86

20 4293 15.7 | 2, 0048901 29 20 4864 15.8 25 91

30 4136 15.7 04 33 30 4707 15.7 27 95

40 3980 15.6 08 37 40 4548 15.9 29 | 2, 25399

50 3823 15.7 08 42 50 4391 15.7 311 2.25404

36 47 00 3666 15,7 10 46 (| 36 57 00 4233 15.8 33 08
10 3510 15.6 12 50 10 4076 15.7 35 12

20 3352 15. 8 14 85 20 3918 15,8 37 17

30 3198 15.6 16 59 30 3760 15. 8 39 22

© 40 3039 15.7 18 63 40 3603 15.7 41 26

50 2882 15.7 20 68 50 3444 15.9 43 30

36 48 00 2725 15.7 22 72 {1 36 58 00 3287 15.7 45 35
10 2569 15.6 24 76 104 3129 15. 8 47 39

20 2411 15,8 26 81 20 2971 15.8 49 44

30 2255 15.6 28 85 30 2813 15. 8 b2 48

40 2008 15,7 30 89 40 2656 15,7 54 52

50 1941 15.7 32 94 50 2497 15.9 56 57

36 49 00 1784 15.7 34| 2.25198 | 36 59 00 2340 15.7 58 61
10 1627 15.7 36 | 2.25202 10 2182 15.8 60 65

20 1470 15.7 38 07 20 2024 15. 8 62 70

30 1313 15.7 41 12 30 1866 15.8 64 74

40 1157 15.6 43 18 40 1708 15. 8 66 78

50 0999 15,8 45 20 § 1550 15. 8 68 83

36 % 00 0842 15.7 47 25 | 37 00 00 1392 15.8 70 87




RELATION BETWEEN COORDINATES. 49

Table for transformation of coordinates—Continued.

Latitude.| Log H. | " | Log X. |Log .| Latitude. | Log#. | G4 | LogX. | LogL.
L] ’ 1 o I r”
37 00 00 1.9091392 [ 15.8 | 2.0040070 | 2.25487 || 37 10 00 | 1,9081885 15.8 | 2.0040194 | 2, 25750
10 1234 | 15.8 72 91 10 1726 15.9 26 54
20 1077 15.% 74 | 2.25496 20 1567 15,9 | 2.0049198 59
30 0018 | 15.9 76 | 2. 25500 30 1409 15.8 | 2.0049200 63
40 0760 15,8 8 04 40 1249 16.0 02 67
50 0802 | 15.8 80 09 50 1000 16.9 04 72
37 01 00 0444 | 15.8 82 13(/37 11 00 0932 15.8 06 76
10 0286 | 15.8 84 17 10 0773 15.9 08 80
20 | 1.9090127 | 15.9 22 20 0613 16.0 10 85
30 | 1.9089970 | 15.7 89 2% 30 0454 15.9 13 89
40 0812 | 15,8 91 30 40 0296 15.8 15 93
50 9653 | 15.9 03 35 50 | 1.9080136 16.0 17 | 2.25798
37 02 0495 | 15.8 95 40 || 37 12 00 | 1.0079977 15.9 19 | 2.25802
10 0337 | 15.8 97 44 10 9818 15.9 21 08
20 9179 | 15,8 | 2.0049099 49 20 9658 16.0 23 11
30 9021 | 15.8 | 2.0040101 53 30 9499 15.9 25 15
40 88631 158 03 57 40 9343 15.8 27 19
50 8705 | 15.8 05 62 50 9181 16.0 29 24
37 03 00 8547 | 15,8 07 66 [ 37 13 00 9022 15.9 31 28
10 8389 | 15.8 09 70 10 8363 15.9 33 32
20 8230 | 15.9 11 75 20 8703 16.0 35 36
30 8072 | 15.8 14 79 30 8544 1 37 41
40 7914 | 15.8 16 83 40 8385 15.9 30 45
50 7755 | 15.9 18 88 50 8225 16.0 41 50
37 04 00 7597 | 15.8 20 02 |l37 14 00 8066 15.9 43 54
10 7430 | 15.8 22 | 2.25508 10 7907 15.9 45 58
20 7280 | 15.9 24 | 2.25601 20 7747 16.0 47 63
30 7121 | 159 26 [\ 30 7588 15.9 50 67
40 6063 [ 15.8 28 10 40 7429 15.9 52 71
50 6804 |  15.9 30 14 50 7269 16.0 b4 kG
87 05 00 6646 | 15.8 32 191137 15 00 7110 15.9 56 80
10 6488 | 15,8 34 23 10 6950 16.0 58 84
20 6329 | 15,8 36 28 20 6790 16.0 60 89
30 6171 | 15.8 38 32 30 6631 15.9 62 93
40 6012 | 15,9 40 38 40 6472 15.9 64 | 2.25897
50 5853 | 15.9 42 41 50 6312 16.0 66 | 2.25902
37 06 00 5605 15.8 44 45137 186 00 6153 15,9 68 08
10 5537 | 15.8 46 49 10 5903 18.0 70 10
20 5377 | 16.0 48 b4 20 16.0 72 15
30 6219 15.8 51 58 30 5674 5 19
40 5081 [ 15.8 53 62 40 5515 15,9 ik 23
50 4902 15,9 55 67 50 5354 16.1 79 28
37 07 00 4743 15,9 57 71|37 17 00 5195 15.9 81 32
10 4585 | 15,8 59 75 10 5036 15.9 83 36
20 4426 | 15.9 61 80 20 4876 16.0 85 41
30 4267 | 15,9 63 84 30 4718 16,0 87 45
40 4109 [ 15,8 65 88 40 4557 15.9 89 49
50 3940 | 16.0 67 03 50 4398 16.1 91 54
37 08 00 3791 | 15,8 69 | 2,25697 Il 37 18 00 4237 159 03 59
10 3632( 15.9 71 | 2.25701 10 4078 15.9 95 63
20 3473 | 15.9 73 06 20 3918 16.0 97 68
30 3315 | 15.8 75 10 30 3759 15.9 | 2,0049299 72
40 3156 | 15,9 77 14 40 3508 16.1 | 2,0040301 76
50 2097 | 15.9 79 10 50 3439 15 81
37 09 00 28381 15,9 81 23137 19 00 3279 16.0 05 85
10 2680 | 15.8 83 27 10 3120 15.9 07 89
20 25201 16.0 85 32 20 2059 16.1 09 94
30 23611 15.9 88 36 30 2800 15.8 12 | 2.25999
40 2203 | 15.8 20 40 40 2640 16.0 14 | 2.26003
50 2043 | 16,0 92 45 50 2480 16.0 18 07
37 10 00 1885 | 15.8 94 50 1137 20 oo 2320 16.0 18 12

58854 —38——4
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U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude. | Log 2. | 3 | Log k. | Log L. | Latitude. | Logzz. | DI | Log & | Logz.
L ’ rr o 12 i

37 20 00| 1.9072320 | 16.0 | 20049318 | 2.26012 || 87 30 00 | 19052697 |  16.0 | 2. 0049442 | 2, 26273
10 2161 15.9 20 16 10 2536 16.1 44 77

20 5000 | 161 22 21 20 2371 | 162 46 82

30 180 | 160 24 25 30 211 160 48 86

10 1681 | 159 % 20 10 2053 | 16,1 50 2

50 1520 161 28 34 50 182! 161 52 95

37 21 00 1360 | 16.0 30 38|37 31 00 L] 161 54 | 2.26299
10 i201 15.9 32 42 10 1570 16.1 56 | 2.26303

20 1040 161 34 47 20 100 | 161 58 08

30 o880 | 16,0 36 51 30 1248 | 161 61 12

10 0720 | 16,0 38 55 10 1087 161 3 16

50 0360 | 16,0 10 60 50 0925 | 162 65 21

37 22 00 o00] 160 2 641l 37 32 0 0765 | 16.0 67 2%
10 0240 16.0 44 68 10 0601 16.1 69 29

20 | 1. 9070079 16,1 46 73 20 0442 16. 2 71 34

30 | 19060919 | 16.0 19 7 30 0281 | 161 73 38

0 o760 | 15,9 51 81 10| 1ooso120 | 161 75 12

50 9599 16,1 53 86 50 | 10059959 | 161 7 47

37 23 00 0439 | 16.0 55 90 [l 37 33 00 o708 | 16.1 79 51
10 9270 | 16,0 57 94 10 9637 | 161 81 55

20 ous | 162 59 | 2. 26099 20 0476 | 16.1 83 60

30 8958 | 16,0 61 | 226103 30 9315|161 85 64

10 8798 | 16,0 63 o7 10 9153 | 16,2 87 68

50 8637 16.1 65 12 50 8992 16.1 89 73

37 24 00 877 ] 16,0 67 16137 34 00 ss31| 16,1 o1 77
10 8317 | 16,0 69 20 10 8670 | 161 93 82

2 8156 | 16,1 7 25 20 8508 | 16,2 95 86

30 7006 | 16.0 74 29 30 8347 | 16,1 20019498 o1

10 7836 | 16.0 76 33 10 8185 | 16,11 20049500 95

50 7675 | 161 78 38 50 8024 16,2 02 | 226309

37 25 00 7515 | 16.0 80 1237 35 00 7563 | 161 o4 | 2. 26403
10 7355 | 16.0 82 46 10 7702|1601 06 o7

20 7195 | 16,0 84 51 20 7510 | 16,2 08 12

30 7035 | 16,0 86 55 39 3791 161 10 16

10 6874 | 16,1 88 59 40 28| 161 12 2

50 6714 | 16,0 90 o4 50 7056 | 16,2 14 25

37 2 00 6553 | 16.1 92 69 |l 37 36 00 6805 | 16.1 16 2
10 6393 | 16,0 01 73 10 6734 16,1 18 33

20 6232 | 16,1 9% 78 20 6571 | 16,3 20 38

30 6072 16. 0 | 2.0049399 82 30 6410 16.1 23 42

10 5912 | 16,0 | 2 0049401 86 10 6210 | 16,1 25 46

50 5750 | 16,2 03 ol 50 6087 | 16,2 2 51

37 27 00 5500 | 16.0 05 95l 37 37 00 502 | 161 20 55
10 5430 | 16,0 07 | 2.26109 10 5764 16,2 31 59

20 5268 | 16,2 09 | 2. 26204 2 5602 | 16,2 33 64

30 5108 | 16,0 1 08 30 541|161 35 68

10 948 | 16,0 13 12 10 5280 | 16,1 37 7

50 478 | 16,2 15 17 50 si17 | 163 39 7

37 28 00 62| 16,0 17 21|37 38 00 4955 | 16.2 41 81
10 4466 | 16,0 19 25 10 a704 | 161 43 85

20 4304 16.2 21 30 20 4632 16.2 45 90

30 4144 | 16,0 23 34 30 ar | 161 48 04

40 3084 16.0 25 38 40 4309 16.2 50 | 2.26498

50 3221 16,2 27 13 50 447| 162 52 | 2 26503

37 20 00 3662 | 16.0 2 47137 39 00 30% | 16.1 54 o7
10 3501 | 161 a1 51 10 34| 162 56 11

20 330 | 161 33 56 20 662 | 16,2 58 16

39 379 | 161 36 60 30 3500 | 16,2 80 20

10 3019| 16,0 a8 64 10 3330 | 161 62 34

50 2867 16,2 40 69 50 3176 | 16,3 64 29

37 30 00 2697 | 16,0 42 73ligr 40 o0l so1s! 161 66 33



RELATION BETWEEN COORDINATES. 51
Table for transformation of coordinates—Continued,
Latitude. | Log #. | DT | Log k. | Log L. || Latitude. | Log H. | Li" | Log K. | Log L.
o 7 " o ? "
37 40 00 | 1.9053015 | 16.1 | 2,0049566 | 2.26533 || 37 50 00 [ 1.9043275 16.2 | 2.0049691 | 2. 26794
10 2853 | 16.2 68 37 10 3112 16.3 93 | 2.26799
20 201 [ 16.2 70 42 20 2949 16.3 95 | 2. 26804
30 2530 | 16.1 72 46 30 2786 16,3 97 08
40 2367 | 16.3 74 50 40 2624 16. 2 | 2. 0049699 12
50 2206 | 16.1 i 55 50 2460 16. 4 | 2,0049701 17
37 41 00 2044 | 16.2 78 50137 51 00 2298 16.2 03 21
10 1882 | 16.2 80 63 10 2135 16.3 05 25
20 1720 | 16,2 82 68 20 1971 16, 4 07 30
30 1558 | 16.2 85 72 30 1809 16. 2 10 34
40 1396 | 16.2 87 7% 40 1646 16.3 12 38
50 1234 | 16.2 89 81 50 1482 16, 4 14 43
37 42 00 1072 | 16.2 91 85 || 37 52 00 1320 16.2 16 47
10 0910 | 16,2 93 90 10 1157 16.3 18 51
20 0747 | 16.3 95 95 20 0994 16,3 20 55
30 0586 | 16,1 97 | 2.26509 30 0831 16.3 22 60
40 0424 | 16,2 | 2.0049599 | 2.26603 40 0668 16.3 24 64
50 0261 | 16.3 | 2. 0049601 08 50 0505 16.3 26 63
37 43 00 | 1.9050099 | 16,2 03 12|37 53 00 0342 16.3 28 72
10 | 19049937 | 16.2 05 16 10 0179 16. 3 30 76
20 0775 | 16,2 07 21 20 | 1.9040015 16. 4 32 81
30 9613 | 16,2 10 25 30 | 19039852 16.3 34 85
40 9451 | 16,2 12 29 40 9600 16.2 36 89
50 9288 | 16,3 14 34 50 9526 16.4 38 94
37 44 00 9126 | 16,2 16 38| 87 54 00 9363 16.3 40 | 226898
10 8064 | 16,2 18 42 10 9200 16.3 42 | 2.26902
20 8801 | 16.3 20 47 20 9036 16. 4 44 07
30 8639 | 16,2 22 51 30 8873 16. 3 47 11
40 8477 | 16,2 24 55 40 8710 16.3 49 15
50 8314 | 16.3 2% 60 50 8546 16. 4 51 20
37 45 06 8152 | 16.2 28 64 || 37 55 00 8383 16.3 53 24
10 7990 | 16,2 30 68 10 8220 16.3 55 28
20 7827 | 16,3 32 73 20 8056 16,4 57 33
30 7665 | 16,2 35 4 30 7893 16.3 59 37
40 7503 | 16,2 37 81 40 7730 16.3 61 41
50 7340 | 16,3 39 86 50 7566 16. 4 63 46
37 46 00 7178 | 16.2 41 90 [1 37 56 00 7403 16.3 65 50
10 7016 [ 16,2 43 94 10 7240 16.3 67 54
2 6853 | 16,3 45 | 2.26699 20 7075 16.5 69 59
30 6691 [ 16.2 47 | 2.26703 30 6912 16.3 72 63
40 6528 | 16,3 49 07 40 6749 16.3 74 67
50 6366 | 16,2 51 12 50 6585 16. 4 76 72
37 47 00 6204 | 16,2 53 16 1| 37 57 00 6422 16.3 78 '
10 6041 | 16,3 55 2 10 6250 16.3 80 80
20 5878 | 16.3 57 25 20 6094 16.5 82 85
30 5716 | 16,2 60 20 30 5931 16.3 8¢ 80
40 5554 | 16,2 62 33 40 5768 16.3 86 93
50 5390 | 16,4 64 38 50 5604 16. 4 88 | 2.26998
37 48 00 5228 | 16,2 66 42 1 37 58 00 5440 16,4 90 | 2,27002
10 5006 | 16,2 68 46 10 5277 16.3 92 07
20 4902 | 16,4 70 51 20 5113 16.4 94 12
30 4740 | 16.2 72 55 30 4949 16. 4 97 16
40 4578 | 16.2 74 59 40 4786 16.3 | 2.0049799 20
50 4414 | 16.4 76 64 50 4622 16. 4 | 2.0049801 25
37 49 00 4252 | 16.2 78 *68 1l 37 59 00 4458 16.4 03 20
10 4089 | 16,3 80 72 10 4295 16. 3 05 33
20 3926 | 16,3 82 77 20 4131 16. 4 07 38
30 3763 | 16,3 85 81 30 3968 16.3 09 42
40 3601 | 16,2 87 85 40 3803 16.5 1 46
50 3437 | 16.4 8 90 50 3640 16.3 13 51
37 50 00 3215 | 16,2 91 94 11 38 00 00 3476 16.4 15 55
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U. 8.

COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude. | Log H. | O | Log K. | Log L. | Latitude. | Log #. | 2 | pog & | LogZ.
o 4 1" o I "

38 00 00 1.9033476 16.4 | 2.0049815 | 2.27055 || 38 10 00 | 1.9023618 16.4 | 2.0049940 | 2.27314
10 3313 16.3 17 59 10 3453 16.5 42 18

20 3148 16.5 19 63 20 3288 16.5 44 23

30 2985 16.3 22 68 30 3123 16.5 47 27

40 2821 16.4 24 72 40 2959 16.4 49 31

50 2657 16.4 26 76 50 2793 16.6 51 36

38 01 00 2493 16.4 28 80 [ 38 11 00 2629 16.4 53 40
10 2330 16.3 30 84 10 2464 16.5 55 44

20 2165 16.5 32 89 20 2209 16.5 b7 49

30 2000 | 16.4 34 93 30 2135 | 16.4 59 53

40 1838 16.3 36 | 2.27097 40 1969 16.6 61 57

50 1673 16.5 38 | 2.27102 50 1804 16.5 63 62

38 02 00 1500 | 16.4 0 06 38 12 00 1640 | 16.4 6 66
10 1346 | 163 42 10 10 75| 16,5 67 70

20 1181 16.5 44 15 20 1309 16.6 69 75

30 1007 | 164 4 10 30 145 | 164 72 70

40 0853 16. 4 49 23 40 0980 16.5 74 83

50 0689 | 16.4 51 28 50 o814 | 166 76 88

38 03 00 0525 16.4 53 32138 13 00 0649 16.5 78 92
10 0361 16.4 55 36 10 0484 16.5 80 | 2.27396

20 0196 16.5 57 41 20 0319 16.5 82 | 2.27400

30 § 1.9030032 16.4 59 45 30 | 1.9020154 16.5 84 05

40 | 1.9029868 16.4 61 49 40 | 1.9019989 16.5 86 09

50 9704 16.4 63 54 50 9823 16.6 88 13

38 04 00 9540 16.4 65 58 {| 38 14 00 9858 16.5 90 17
10 9376 16.4 67 62 10 9493 18.5 92 22

20 9211 16.5 69 67 20 9327 16.6 04 27

30 9047 16.4 72 71 30 9162 16.6 97 31

40 8383 | 16,4 74 75 40 8998 | 16.4 | 2.0049990 35

50 8718 16.5 76 80 50 8832 16.6 | 2.0050001 40

38 05 00 8554 16.4 78 84 {1 388 15 00 S667 18.5 03 44
10 8390 16.4 80 88 10 8502 16. 5 05 48

20 8226 16.4 82 93 20 8336 16.6 07 b3

30 8082 16.4 84 | 2.27197 30 8171 16.5 09 57

40 7897 | 16,5 86 | 227201 40 8008 | 16.5 11 61

50 7733 16.4 88 08 50 7839 16.7 13 G€

38 06 00 7569 16.4 90 10 {1 38 16 00 7674 16.5 15 70
10 7405 | 16,4 92 15 10 7500 | 16.4 17 74

20 7240 16.5 94 20 20 7343 16.6 19 79

30 7075 18.5 97 24 30 7178 16.5 22 83

40 6911 16.4 | 2. 0049809 28 40 7013 18.5 24 87

50 6746 16.5 | 2.0049901 33 50 8847 16.6 26 92

38 07 00 6582 | 16.4 03 37188 17 00 6682 | 16.5 28 | 2.27406
10 6418 16.4 05 41 10 6516 16.6 30 | 2.27500

20 6252 16.6 07 45 20 6351 16.5 32 05

30 6088 16. 4 09 50 30 8186 16.5 34 09

40 5924 16.4 11 54 40 6020 16.6 36 13

50 5759 16.5 13 58 50 5854 16.6 38 18

38 08 00 5504 16.5 15 62 {| 38 18 00 5689 16.5 40 22
10 5430 | 16,4 17 66 10 524 | 16.5 42 26

20 5265 16.5 19 71 20 5358 16.6 44 30

30 5100 16.5 22 75 30 5192 18.6 47 35

40 4936 16.4 24 79 40 b027 16.5 49 39

50 e | 165 26 84 50 4361 | 166 51 3

38 09 00 4606 16.5 28 881138 19 00 4695 16.6 53 47
10 4442 16.4 30 92 10 4530 16.5 55 51

20 4277 | 165 32 | 2.27297 20 4363 | 167 87 5

30 12| 185 34 | 2.27301 30 dos| 185 5 80

40 3948 16. 4 36 05 40 4033 16.5 61 64

50 3782 | 166 38 10 50 3866 | 16.7 & 69

38 10 00 3618 | 16.4 0 138 20 00 301 | 165 85 73



RELATION BETWEEN COORDINATES. 53

Table for transformation of coordinates—Continued.

Latitude. | Log H. | DI | Log & | Log L. || Latitude. | Tog #. | T | Log . |LogL.
© ! H o ’ 124
38 20 00| 1.9013701 | 16.5 [ 2.0050065 | 2.27573 || 38 30 00 | 1.9003724 16.6 | 2.0050190 | 2. 27832
10 3535 | 16.6 67 bt 10 3557 16.7 92 37
20 3369 | 16.6 69 82 20 3390 16.7 04 42
30 3203 16.6 72 6 30 3223 16.7 97 46
40 3038 | 16.5 74 90 40 3057 16. 6 | 2.0050199 50
50 2871 16.7 76 95 50 2889 16. 8 | 2.0050201 55
38 21 00 2705 16.6 78 | 2.27599 {| 38 31 00 2723 16.6 03 59
10 2540 | 16.5 80 | 2.27603 10 2556 18.7 05 63
20 2373 16.7 82 08 20 2388 16. 8 07 68
30 2208 16.5 84 12 30 2292 16. 8 09 72
40 2042 | 16.6 86 18 40 2055 16.7 11 %
50 1875 | 16.7 88 21 50 1887 16.8 13 81
38 22 00 0| 185 90 25 |l 38 32 00 1721 16.6 15 85
10 1544 | 16.6 92 30 10 1554 16,7 17 89
20 13771 16.7 94 34 20 1386 16.8 19 94
30 1211 | 16.8 97 39 30 1220 16,6 22 | 2.27898
40 1046 | 16.5 | 2.0050099 43 40 1053 16.7 24 | 2.27902
50 0879 | 18.7 | 2.0050101 48 50 0885 16.8 26 06
38 23 00 03| 16.6 03 52|38 33 00 0718 16.7 28 10
10 0547 | 16.6 05 56 10 0552 16.6 30 14
20 0382 | 18,5 07 60 20 0384 16.8 32 19
30 0216 | 16.6 09 65 30 0217 16. 7 35 23
40 | 19010049 | 16.7 11 69 40 | 1. 9000050 16.7 37 27
50 | 1.9009883 | 16,6 13 73 50 | 1, 8099882 16.8 39 32
38 24 00 o717 | 16.6 15 77|38 34 00 9715 16,7 41 36
10 9551 | 16.6 17 81 10 0548 16.7 43 40
20 9384 | 16.7 19 86 20 9382 16.6 45 15
30 90218 | 16.6 22 20 30 9215 16.7 47 49
40 9053 | 16.5 % 94 40 9047 16.8 49 53
50 8886 | 16.7 26 | 227699 50 8380 16.7 51 58
38 25 00 8720 | 16.6 28 | 2.27703 || 38 35 00 8713 16.7 53 62
10 8554 | 166 30 07 10 8546 16,7 55 66
20 8387 | 16.7 32 12 20 8378 16.8 57 71
30 8221 | 16.6 35 16 30 8211 16.7 60 g
40 8055 | 16.6 37 20 40 8044 16,7 62 70
50 7888 | 16.7 39 25 50 7876 16. 8 64 84
38 26 00 721 18.7 41 29 || 38 38 00 7709 18.7 66 88
10 7555 | 16.6 43 33 10 7542 16.7 68 92
20 7388 | 16.7 45 38 20 7373 16.9 70 | 2.27996
30 7222 | 16.6 47 42 30 7206 16.7 72 | 2.28001
40 7056 | 16,6 49 16 40 7039 16.7 74 05
50 6889 | 16.7 51 51 50 6871 16,8 6 09
38 27 00 6723 16.6 53 551 88 87 00 6704 16,7 78 13
10 6556 | 16,7 55 59 10 6537 16.7 80 17
20 6389 | 16.7 57 64 20 6368 16.9 82 22
30 6223 | 16.6 59 68 30 6201 16.7 85 26
40 6057 | 16.6 61 72 10 6034 16.7 87 30
50 5800 | 16,7 63 7 50 5866 16.8 89 35
38 28 00 5723 | 16.7 65 81 || 38 38 00 5608 16.8 91 39
10 5557 | 16.8 67 85 10 5531 16.7 93 44
20 5391 | 16.6 69 89 20 5363 16.8 95 49
30 5224 | 18,7 72 9 30 5195 16.8 97 53
40 5057 | 16.7 74 | 2.27798 40 5028 16.7 | 2.0050209 57
50 4891 16.6 768 | 2.27802 50 4860 16. 8 | 2.0050301 62
38 20 00 4724 | 18,7 78’ 06|l 38 39 00 4692 16.8 03 66
10 4558 | 16.6 80 10 10 4525 18.7 05 70
20 4390 | 16.8 82 15 20 4357 16.8 07 75
30 4224 | 16,6 84 19 30 4189 16.8 10 79
40 4058 { 16.6 86 23 40 4022 16.7 12 83
50 3800 | 16.8 88 28 3853 16.9 14 88
38 30 00 371241 16.6 90 32 |38 40 00 3688 16.7 16 92
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U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude. | Log 2. | 5 | Log k. | Log L. | Lotitude. | Log #. | D | mog & |LogZ.
° ’ r o 1 "
38 40 00 | 1. 8993686 16.7 { 2.0050316 | 2.28092 || 38 50 00 | 1.8983589 16.8 | 2.0050441 | 2.28350
10 3518 16. 8 18 | 2. 28096 10 3420 16.9 43 54
20 3351 16.7 20 | 2.28100 20 3251 16.9 45 58
30 3183 16.8 22 05 30 3082 16. 9 48 63
40 3015 16. 8 24 09 40 2014 16.8 50 67
50 2847 16. 8 26 13 50 2744 17.0 52 71
38 41 00 2680 16.7 28 17 |1 38 51 00 2575 16.9 54 75
10 2512 16.8 30 21 10 2407 16. 8 56 79
20 2343 16. 9 32 26 20 2238 16.9 58 84
30 2176 16.7 35 30 30 2070 16.8 60 88
40 2008 16.8 37 34 40 1900 17.0 62 92
50 1839 16.9 39 39 50 1731 16.9 64 | 2.28397
38 42 00 1672 16.7 41 43 || 38 52 00 1563 16. 8 66 | 2.28401
10 1504 16. 8 43 47 10 1394 16.9 68 05
20 1335 16. 9 45 52 20 1224 17.0 70 10
30 1168 16,7 48 56 30 1055 16.9 73 14
40 1000 16.8 50 60 40 0887 16.8 il 18
50 0831 16.9 52 65 50 0717 17.0 77 23
38 43 00 0663 16. 8 54 89 11 38 53 00 0548 16.9 79 27
10 0496 16.7 56 73 10 0379 16.9 81 31
20 0327 16.9 58 7 20 0210 16.9 83 35
30 | 1. 8990159 16.8 60 82 30 | 1. 8980041 16.9 86 40
40 | 1. 8989991 16. 8 62 &6 40 | 1. 8979872 16.9 88 44
50 9822 16.9 64 90 50 9702 17.0 00 48
38 44 00 9654 16.8 66 94 || 38 54 00 9533 16.9 92 53
10 9487 16.7 68 | 2.28198 10 9364 16.9 04 57
20 9318 16.9 70 | 2.28203 20 9194 17.0 96 62
30 0150 16.8 73 07 30 9025 16.9 | 2.0050498 66
40 8982 16.8 75 11 40 8856 16.9 | 2. 0050500 70
50 8813 16.9 77 16 50 8686 17.0 02 75
38 45 00 8645 16.8 79 20 [} 38 55 00 8517 16.9 04 79
10 8477 16.8 81 24 .10 8348 16.9 08 83
20 8309 16.8 83 29 20 8179 16.9 08 88
30 8141 16. 8 85 33 30 8010 16.9 11 92
40 7972 16.9 87 37 40 7840 17.0 13 | 2. 28496
50 7804 16.8 89 42 50 7671 16.9 15 | 2.28501
38 46 00 7636 16.8 91 46 |} 38 56 00 7502 16.9 17 05
10 7467 16.9 93 51 10 7333 16.9 19 09
20 7298 16. 8 95 56 20 7163 16. 9 21 13
30 7130 16. 8 | 2.0050398 60 30 6994 16.9 23 18
40 6962 16. 8 | 2. 0050400 64 40 6825 16.9 25 22
50 6793 16.9 02 69 50 6654 17.1 27 26
38 47 00 6625 16.8 04 73 1] 38 57 00 6485 16.9 29 30
10 6457 16.8 06 77 10 6316 16. 9 31 34
20 6287 17.0 08 81 20 6146 17.0 33 39
30 6119 16.8 10 86 30 5977 16.9 36 43
40 5951 16. 8 12 90 40 5807 17.0 38 47
50 5782 16.9 14 04 50 5637 17.0 40 52
38 48 00 5613 16.9 16 | 2.28208 || 38 58 00 5468 16.9 42 56
10 5445 16. 8 18 | 2.28302 10 5208 17.0 44 60
20 5276 | 16,9 20 07 20 5128 | 17,0 46 85
30 5107 16.9 23 11 30 4959 16.9 49 69
40 4939 16. 8 25 15 40 4789 17.0 51 73
50 4770 16.9 27 20 50 4619 17.0 53 78
38 49 00 4601 | 16.9 2 24 |38 59 0D 450 16,9 55 82
10 4433 16. 8 31 28 10 4280 17.0 57 86
20 4263 17.0 33 33 20 4110 17.0 59 91
30 4095 16, 8 35 37 30 3940 17.0 01 95
40 3927 | 16.8 37 a1 40 37| 1609 63 | 2, 28500
50 3757 17.0 39 46 50 3600 17.1 65 { 2. 28604
38 50 00 3589 16.8 41 501390 00 00 3431 16.9 67 08




RELATION BETWEEN COORDINATES. bb

Table for transformation of coordinates—Continued.

Latitude. | Log #. | DM | Log K. | Log L. || Latitude. | Log H. { Ji | Log K. | Log L.
o r " o ! "

39 00 00 |1.8973431 | 16.9 | 2.0050567 | 2.28608 || 39 10 00 | 1.8963212 17.1 | 2.0050693 | 2. 28866
10 3261 | 17.0 69 12 10 3042 17.0 95 70

20 3091 | 17.0 71 16 20 2870 17.2 | 2.0050607 75

30 2921 | 17.01. 74 21 30 2700 17.0 | 2.0050700 79

40 2752 | 16.9 76 25 40 2529 17. 1 02 83

50 2581 | 17.1 78 29 50 2358 17.1 04 88

39 01 00 2412 16.9 80 331189 11 00| 2187 17.1 06 92
10 2242 | 17.0 82 37 10 2016 17.1 08 | 2.28896

20 2072 17.0 84 42 20 1846 17.0 10 | 2.28900

30 1903 | 16,9 86 46 30 1675 17.1 12 05

40 17321 17.1 88 50 40 1503 17.2 14 09

50 1562 | 17.0 90 55 50 1333 17.0 16 13

39 02 00 1393 | 16.9 92 60 || 39 12 00 1162 17.1 18 17
10 1223 | 17.0 94 64 10 0991 17.1 20 21

20 1052 | 17.1 96 68 20 0819 17.2 22 26

30 0883 | 16.9 | 2.0050599 73 30 0649 17.0 25 30

40 0713 | 17.0 | 2.0050601 77 40 0478 17.1 27 34

50 0542 | 17.1 03 81 50 0306 17.2 29 39

39 03 00 0372 | 17.0 05 85 || 30 13 00 | 1.8060135 17.1 31 43
10 0202 | 17.0 07 89 10 | 1.8959964 17.1 33 47

20 | 1.8970032 | 17.0 09 94 20 9793 17.1 35 52

30 | 1.8960862 | 17.0 11 | 2.28698 30 9622 17.1 38 56

40 9692 | 17.0 13 | 2.28702 40 9451 17.1 40 60

50 9521 | 17.1 15 07 50 9279 17.2 42 65

39 04 00 9351 | 17.0 17 11 (/39 14 00 910! 17.1 44 69
10 9181 | 17.0 19 15 10 8937 17.1 46 73

20 9010 | 17.1 21 20 20 8765 17.2 48 el

30 8840 | 17.0 24 24 30 8594 17.1 50 82

40 8670 | 17.0 26 28 40 8423 17.1 52 86

50 8499 | 17.1 28 33 50 8251 17.2 54 90

39 05 00 8329 17.0 30 37139 15 00 8080 17.1 56 94
10 8159 | 17.0 32 41 10 7909 17.1 58 | 2.28098

20 7988 | 17.1 34 45 20 7737 17.2 60 | 2.20003

30 7818 | 17.0 37 50 30 7566 17.1 63 07

40 7648 | 17.0 39 54 40 7395 17.1 65 11

50 477 17.1 41 58 50 7223 17.2 67 16

39 06 00 7307 | 17.0 43 62139 16 00 7052 17.1 69 20
10 7137 | © 17.0 45 66 10 6881 17.1 71 24

20 6967 | 17.0 47 71 20 6709 17.2 73 28

30 6797 | 17.0 49 75 30 6538 17.1 75 33

40 6625 17.2 51 79 40 6366 17.2 77 37

50 6455 | 17.0 53 84 50 6195 17.1 79 4

39 07 00 6285 | 17.0 55 88 || 39 17 00 6024 17.1 81 45
10 6115 | 17.0 57 92 10 5852 17.2 83 49

20 5943 | 17.2 59 | 2.28797 20 5680 17.2 85 54

30 5773 17.0] 62 | 2.28801 30 5500 17.1 88 58

40 5603 | 17.0 64 05 40 5338 17.1 90 62

50 5432 | 17.1 66 10 50 5165 17.3 92 67

39 08 00 5261 | 17.1 68 14 |1 39 18 00 4994 17.1 94 72
10 5091 | 17.0 70 18 10 4823 17.1 96 76

20 4920 | 17.1 72 22 20 4650 17.3 | 2.0050798 81

30 4749 | 17.1 74 27 30 4479 17.1 | 2.0050800 85

40 4579 | 17.0 76 31 40 4307 17.2 02 89

50 4408 | 17.1 78 35 50 4135 17.2 04 94

39 09 00 4237 | 17.1 80 391139 19 00 3964 17.1 06 | 2.20098
10 4067 | 17.0 82 43 10 3792 17.2 08 | 2.20102

20 3895 | 17.2 84 48 20 3620 17.2 10 06

30 3725 | 17.0 87 52 30 3448 17.2 13 11

40 3554 | 17.1 89 56 40 3277 17.1 15 15

50 3383 | 17.1 91 61 50 3104 17.38 17 19

39 10 00 3212 171 93 66 39 20 00 2033 17.1 19 23
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U. 8, COAST AND GEODETIC SURVEY,

Table for transformation of coordinates—Continued.

Latitude. | LogH. | BT | Log&. | Log L. || Latitude | Log. | Dt | Logx. |LogZ.
L] - " o ’ r”
39 20 00 | 1.8052935 17.1 | 2.0050819 | 2.29123 || 39 30 00 | 1.8942592 17.3 | 2. 0050945 | 2. 29380
10 2761 17.2 21 27 : 10 2419 17.3 47 84
20 2580 17.2 24 32 20 2245 17. 4 49 88
30 2417 17,2 26 36 30 2073 17.2 52 93
10 2245 | 17,2 28 40 10 1900 | 17.3 54 | 2.20307
50 2073 17.2 30 45 50 1727 17.3 56 | 2,20401
39 21 00 1901 17.2 32 49 1139 31 00 1554 17.3 58 05
10 1720 | 17.2 34 53 10 1381 | 17.3 60 09
20 1558 17.1 36 57 20 1208 17.3 62 14
30 18 | 17,2 a 62 30 036 | 17.2 64 18
40 1213 17.3 40 66 40 0862 17.4 86 22
50 02| 17.1 2 70 50 0689 | 17.3 68 27
39 22 00 0870 17.2 44 74 1139 32 00 0517 17.2 70 31
10 0608 | 17.2 48 78 10 0345 | 17.2 72 3
2 0525 | 17.3 '3 ] 20 | L8ot0170 | 17,5 7 40
30 0354 | 171 81 87 30 | 18039007 | 17,3 77 4
40 o2 | 17.2 53 91 10 os2¢ | 17.3 79 48
50 | 1.8950009 | 17.3 85 | 2.29196 50 9650 | 174 81 53
39 23 00| 1804087 | 17.2 57 2.20200 [ 39 33 00 aus | 172 83 57
10 9665 | 17.2 5 04 10 9305 | 17.3 8 61
2 9492 | 17.3 61 08 2 o131 | 17,4 87 65
30 g321 | 17.1 63 13 30 g8 | 17.3 ) 70
40 o0 | 17.2 85 17 10 8785 | 17.3 92 (!
50 8076 | 17.3 67 2l 50 11| 17.4 84 7
3 24 00 8804 | 17.2 6 251130 34 00 s38 | 17.3 96 ]
10 832 | 17.2 7 2 10 8265 | 17.3 | 2.0050098 87
20 8459 17.3 73 34 20 8091 17,4 | 2. 0051000 92
30 887 | 172 76 38 30 08 [ 173 02 | 2.20496
40 8115 17.2 78 42 40 7745 17.3 04 | 2.29500
50 042 | 173 80 a7 50 B| 104 06 0
3 25 00 o | 1.2 82 51(/39 35 00 08| 17.3 08 0
10 08 | 17,2 84 55 10 7225 | 173 10 13
20 7425 | 17.3 86 60 20 7051 | 174 12 17
30 7258 | 172 89 o 80 es78 | 17.3 15 22
40 7080 | 17.3 g1 e 10 o104 | 17.4 17 2%
50 6907 | 17.3 93 7 50 6530 | 174 19 30
39 26 00 6735 17.2 95 78139 36 00 6357 17.3 21 34
10 6563 | 17.2 o7 8 10 o184 | 173 23 ]
20 6391 17.2 | 2. 0050899 86 20 6011 17.3 25 43
30 6219 | 17.2 | 2. 0050601 91 30 o837 | 17, 28 4
40 6045 17. 4 03 95 40 5663 17.4 30 51
50 5873 | 17.2 05 | 2.20200 50 5490 | 17.3 32 5
30 27 00 5701 | 17.2 o7 | 2.20303 || 39 37 00 87| 123 3 60
10 5520 | 17.2 0 o7 10 513 | 174 3 84
20 5355 17.4 11 12 20 4069 17. 4 38 68
30 518 | 172 14 16 30 a9 | 17,3 40 73
40 5011 17.2 16 20 40 4622 17. 4 42 77
5 4837 | 17.4 18 2 50 8| 174 i 81
39 28 00 4665 | 17.2 2 2 (130 38 00 4275 |  17.3 10 8
10 4493 17,2 22 33 10 4101 17.4 48 89
20 4319 17. 4 24 37 20 3927 17. 4 50 01
30 a47 | 172 27 42 30 73 | 174 53 | 2.20508
40 3975 17,2 29 46 40 3580 17.3 55 | 2, 20607
50 30L| 174 a1 50 50 3405 | 175 57 07
3 2 0 3620 | 17.2 a3 54 (/30 30 00 a2 | 17, 5 1
10 3456 17.3 35 58 10 3058 17.4 61 15
20 3088 | 17.3 a7 63 20 2884 | 174 ] 20
30 sio | 173 39 67 30 710 | 174 6 24
40 2038 | 17,2 41 7 40 2537 17.3 67 28
50 2765 | 17.3 13 76 50 262 175 69 a
39 30 00 202 | 17.3 45 %0 l3 40 00 28| 1.3 7 1



‘RELATION BETWEEN COORDINATES. b7
Table for transformation of coordinates—Continued.
Latitude. | Log H. 2’,? Log K. | Log L. || Latitude., | Log H. 1?,i,ﬁ Log K. | Log L.
° ’ " ° I 14
39 40 00 | 1.8032189 17.3 | 2.0051071 | 2.20637 || 39 50 00 [ 1.8921724 17.4 | 2.0051198 | 2. 20894
10 2015 | 17.4 73 41 10 1549 17.5 | 2.0051200 | 2. 29898
20 1841 17.4 75 45 20 1375 17. 4 02 | 2. 28002
30 1668 17.3 78 50 30 1200 17.5 05 07
40 1483 1.5 80 54 40 1024 17.8 07 11
50 1320 | 17.3 82 58 50 0849 17.5 09 15
3 41 00 1148 [ 17.4 84 62 |l 39 51 00 0875 17.4 11 19
10 0972 17.4 88 66 10 0500 17.5 13 23
20 0797 17.5 88 7 20 0324 17.6 15 28
30 0624 17.3 01 75 30 | 1.8920149 17.5 17 32
40 0450 | 17.4 93 80 40 | 1.8019975 17.4 19 36
50 0275 17.5 95 85 50 9799 17.6 21 41
39 42 00 | 1.8930101 | 17.4 97 80 i 39 52 00 9624 17. 23 45
10 | 1.8920927 | 17.4 | 2,0051000 93 10 0449 17.5 25 49
20 9753 | 17.4 | 2.0051101 | 2.20697 20 9273 17.6 27 53
30 9579 | 17.4 03 | 2.20702 30 9008 17.5 30 58
40 9405 [ 17.4 05 08 40 8024 17.4 32 62
50 9230 | 17.5 07 10 50 8748 17.8 34 66
39 43 00 9058 17.4 09 14 138 53 00 8573 17.56 36 70
10 8882 | 17.4 1 18 10 8398 17.5 38 74
20 8707 | 17.5 13 23 20 8222 17.8 40 79
30 8533 17.4 18 27 30 8047 17.5 43 83
40 8359 | 17.4 18 31 40 7872 17.5 45 87
50 8184 | 17.5 20 36 50 7696 17.8 47 92
39 44 00 8010 | 17.4 22 40 {139 54 00 7521 17.5 49 1 2. 20006
10 7836 17. 4 24 44 16 7346 17.5 51 | 2. 30000
20 76611 17.5 26 48 20 7170 17.8 53 04
30 7487 17. 4 29 53 30 6994 17.8 55 09
40 7318 [ 17.4 31 57 40 6819 17.5 57 13
50 7138 | 17.5 33 61 50 6643 17.8 59 17
39 45 00 6064 | 17.4 35 65 1139 55 00 6468 17.5 61 21
10 6790 17.4 37 69 10 6203 17.6 63 25
20 6616 | 17.4 39 74 20 8118 17.5 85 30
30 6442 (  17.4 4 78 30 5043 17.5 68 34
40 6208 17.6 43 82 40 5768 17.7 70 38
50 6092 | 17.4 45 87 50 5501 17.5 72 43
30 46 00 5918 | 17.4 47 o1 1l 30 56 00 5416 17.5 74 47
10 5744 17. 4 49 95 10 5241 17.5 76 51
20 5569 17.5 51 | 2.29799 20 5064 17.7 78 55
30 5304 17.5 54 | 2.20804 30 4889 17.5 81 60
40 5220 | 17.4 56 08 40 4714 17.5 83 64
50 5045 17. 5 58 12 50 4537 17.7 85 68
30 47 00 4870 | 17.5 60 16 1) 39 57 00 4362 17.5 87 72
10 4698 17.4 62 20 10 4187 17.5 89 76
20 4521 | 175 64 2% 20 4010 17.7 91 81
30 4348 17,5 67 29 30 3836 17.5 93 86
40 4162 1 17.4 69 33 10 3650 17.6 95 90
50 3967 1.5 71 38 50 3483 17.5 97 95
39 48 00 3822 17.5 73 42 1139 58 00 3308 17.5 | 2,0051299 | 2. 30099
10 3648 17.4 75 46 10 3132 17.6 | 2,0051301 | 2.30103
20 3472 | 17.8 k4 50 20 2056 17.6 03 07
30 3208 17. 4 79 &5 30 2780 17.8 06 12
40 3123 | 17.5 81 59 40 2605 17.5 08 16
50 2948 17.5 83 63 50 2428 17.7 10 20
30 49 00 Q29| 1.5 8 67 || 39 58 00 2252 17.8 12 24
10 2599 17.4 87 71 10 2077 17.5 14 28
20 24231 17.8 89 76 20 1901 17.8 16 33
30 2249 [ 17.4 92 80 30 1728 17.8 19 37
40 2073 | 17.5 94 85 40 1549 17,7 21 41
50 1808 17.6 96 90 50 1373 17.8 23 48
39 50 00 1724 17. 4 98 94 11 40 00 00 1198 17.5 25 50
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Table for transformation of coordinates—Continued.

Diff.

Diff.

Latitude. | Log H. 1 Log K. | Log L. || Latitude. | Log If. 1 Log K. | Log L.
© 7 r” o ’ 143

40 00 00 | 1.8911198 17.5 | 2.0051325 | 2.30150 {| 40 10 00 | 1.8900608 17.7 | 2.0051451 | 2. 30405
10 1022 | 17.6 27 54 10 0431 17.7 53 10

20 0845 17.7 29 58 20 0253 17.8 55 14

30 0670 17.5 3 63 30 | 1.8900077 17.6 58 19

40 0494 17.6 33 67 40| 1. 8899900 17.7 60 23

50 0317 17.7 35 71 50 9722 17.8 62 27

40 01 00 1.8910141 17.6 37 75140 11 00 9545 17.7 64 31
10 | 1. 8909966 17.5 39 79 10 9368 17.7 .66 35

20 9789 17.7 41 84 20 9191 17.7 68 40

30 9613 17.6 44 88 30 9014 17.7 71 44

40 0437 17.6 46 92 40 8837 17.7 73 48

50 0260 17.7 48 | 2.30197 50 8659 17.8 75 53

40 02 00 9054 17.6 50 | 2.30201 || 40 12 00 8482 17.7 77 57
10 8908 17.6 &2 05 10 8305 17.7 79 51

20 8732 17.6 54 09 20 8128 17.7 81 65

30 8566 17.6 57 14 30 7951 17.7 83 70

40 8380 17.6 59 18 40 7773 17.8 85 4

50 8203 17. 61 22 50 7596 17.7 87 78

40 03 00 8027 17.6 63 26 {1 40 13 00 7419 17.7 89 82
10 7851 17.6 65 30 10 7242 17.7 91 86

20 7675 17.6 67 35 20 7064 17.8 93 91

30 7499 17.6 69 39 30 6887 17.7 06 | 2.30496

40 7322 17.7 71 43 40 6710 17.7 { 2.0051498 | 2.30500

50 7146 17.6 73 48 50 6532 17.8 | 2.0051500 04

40 04 00 6969 17.7 75 52 140 14 00 6355 17.7 ¢ - 02 08
10 6793 17.6 77 56 10 6177 17.8 04 12

20 06616 17.7 79 60 20 5999 17.8 06 17

30 6440 17.6 82 65 30 5822 17.7 a9 21

40 6264 17.6 84 63 40 5645 17.7 11 25

50 6087 17.7 86 73 50 5467 17.8 13 29

40 05 00 5911 17.6 &8 77 1 40 15 00 5289 17.8 15 34
10 5734 17.7 80 &1 10 5112 17.7 17 38

20 5557 17.7 02 86 20 4934 17.8 19 42

30 5381 17.6 95 91 30 4757 17.7 21 47

40 5205 17.6 97 | 2.30295 40 4579 17.8 23 51

50 5027 17.8 | 2.0051399 | 2. 30300 50 4401 17.8 25 55

40 06 00 4851 17.6 | 2.0051401 041140 16 00 4224 17.7 27 59
10 4675 17.6 03 08 . 10 4046 17.8 29 63

20 4497 17.8 05 12 20 3869 17.7 31 68

30 4321 17.6 a7 17. 30 3691 17.8 34 72

40 4145 17.6 09 21 40 3513 17.8 36 76

50 3967 17.8 1 25 50 3336 17.7 38 81

40 07 00 3791 17.6 13 20 1l 40 17 00 3158 17.8 40 85
10 3615 17.6 15 33 10 2981 17.7 42 89

20 3438 17.7 17 38 20 2802 17.9 44 93

30 3202 17.6 20 42 30 2625 17.7 47 { 2.30698

40 3084 17.8 22 46 40 2447 17.8 49 | 2.30602

50 2908 17.6 24 51 50 2269 17.8 51 06

40 08 00 2731 17.7 26 55 140 18 00 2001 17.8 53 10
10 2555 17.6 28 59 10 1914 17.7 55 14

20 2377 17.8 30 63 20 1735 17.9 57 19

30 2201 17.6 33 68 30 1557 17.8 59 23

40 2024 17.7 35 72 40 1380 17.7 61 27

50 1846 17.8 37 76 50 1201 17.9 63 32

40 09 00 1670 17.6 39 R0 || 40 19 00 1023 17.8 65 36
10 1493 17.7 41 84 106 0846 17.7 67 40

20 1316 17.7 43 89 20 0667 17.9 69 44

30 1139 17.7 45 93 30 0489 17.8 72 49

40 0962 17.7 47 | 2.3039 40 0312 17.7 74 83

50 0785 17.7 49 | 2.30402 50 | 1.8890133 17.9 76 57

40 10 Q0 0608 17.7 51 061140 20 00 ] 1.8889955 17.8 78 61




RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

59

Latitude. | Log 2. | Ui | Log K. | Log L. || Latitude. | Log 2. | 5 | Log ki |Log L.
° ’ 1 o t "

10 20 00| 1.8880955 | 17.8 | 2.0051578 | 2.30661 || 40 30 00| 1.8s70240 |  17.9 | 20051705 | 2. 30017
10 w77 | 178 80 65 10 gL | 17,9 07 31

20 9500 | 17.8 82 70 20 8881 18,0 09 2

30 9121 | 17.8 8 7 30 8703 | 17.8 12 30

10 9213 | 17,8 87 78 40 &2t 17.9 ¥ 34

50 9064 17.9 89 83 50 8344 18.0 16 39

40 21 00 8886 17.8 91 87 {40 31 00 8165 17.9 18 43
10 s708 | 178} . 93 92 10 7086 | 179 20 47

20 8530 | 178 95 | 2.30606 20 78506 | 18.0 22 51

30 8352 | 17.8 | 2.0051508 | 2. 30701 30 7627|179 25 56

10 874 | 17.8 | 20051600 05 10 7448 | 170 27 a0

50 7006 | 178 02 09 50 7208 | 18,0 29 64

0 2 o 7818 | 17.8 04 131140 32 00 7080 | 17,9 31 68
10 640 | 17.8 06 17 10 610 | 17,9 33 72

20 61| 17,9 08 21 20 6730 | 18.0 35 7

3 7283 | 178 10 2 30 651 | 17.9 37 81

10 705 | 178 12 0 672 | 179 39 85

. 50 06925 | 18,0 14 34 50 6102 | 180 a 90

0 2 00 o747 1 17.8 16 38 ] 40 33 00 6012 |  18.0 43 94
10 6560 | 17,8 18 2 10 5833 | (7.9 45 | 2.30008

20 6390 | 17,9 20 47 20 5653 | 18.0 47 | 231002

30 6212 | 17,8 23 51 30 sri| 179 50 07

10 6031 | 17.8 25 55 40 5205 | 17,0 52 11

50 5955 | 179 27 80 50 514) 181 54 15

0 4 op 5677 | 17.8 29 64/ 40 34 00 4035 | 1.9 56 19
10 508 | 17,9 31 a8 10 4756 | 179 58 23

20 519 | 1790 33 72 20 @7 | e 60 27

30 5141 17.8 36 77 30 4307 | 180 63 32

10 4063 | 178 33 81 10 7] 180 65 36

50 o3| 180 10 85 50 038 | 119 o7 i

40 25 00 605 | 17.8 4 891l 40 35 0 e | 18.0 69 m
10 1427 | 178 14 03 10 3679 | 17.9 71 48

20 28| 179 46 | 2.30708 20 200 | 18.0 73 53

30 070 | 178 48 | 230802 30 319 | 18.0 75 51

10 381 | 17,9 50 05 10 340 | 17.9 7 ol

50 anz | 179 52 11 50 2050 | 181 79 66

10 26 00 3534 | 17.8 54 15140 36 00 o180 | 17.0 81 70
10 335 | 17.8 56 19 10 2600 | 180 83 74

20 3176 | 18,0 58 2 20 220 180 8 78

30 2008 | 17.8 61 28 30 220 | 180 83 8

0 819 | 17.9 63 82 40 2001 | 17.9 90 87

50 3641 | 17.8 65 36 50 1880 | 181 92 o1

0 7 0 261 | 18.0 67 40 |(40 37 00 voL| 7.9 01 | 2.31096
10 283 | 17.8 6 ! 10 121|180 o6 | 231100

20 705 | 178 71 49 2 134 180 2. 0051798 05

30 1925 18.0 74 53 30 1161 18.0 | 2. 0051801 09

10 1746 | 17.9 78 57 10 post | 180 03 13

50 1566 | 18,0 8 62 50 o801 | 180 05 18

10 28 00 1388 17.8 80 66 il 40 38 00 0621 18.0 07 22
10 1200 179 82 70 10 041 18.0 09 %

20 1030 | 179 84 74 20 o2 | 179 11 30

30 0851 17.9 86 79 30 | 1, 8870082 18. 0 13 35

10 o572 | 179 88 83 0| Lssooool | 182 15 30

50 0493 | 17,0 90 87 50 or21 | 18,0 1 13

0 2 0 034 | 17.9 02 ot || 40 30 00 o542 | 1.9 19 17
10| 18880135 | 17,0 91 | 2. 30800 10 w62 180 21 51

20 | 1. 8870956 17.9 96 | 2, 30900 20 0181 18.1 23 b5

30 o778 | 17.8 | 2.0051690 05 30 900L| 18,0 2 80

40 0508 | 18,0 | 2. 0051701 09 0 8820 181 28 4

50 9419 17.9 03 13 50 8641 17.9 30 68

9 30 00 o240 17,9 05 171140 40 00 g6l | 18,0 32 72
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Table for transformation of coordinates—Continued.

Latitude. | Log H. Dl‘,f‘ ‘| Log K. | Log L. || Latitude. | Log H. ]}‘.ﬁ' Log K. | Log L.
° ’ ” ° ’ ,”

40 40 00 | 1.886%461 | 18.0 | 2.0051832 | 2.31172 || 40 50 00| 1.8857617 |  18.1| 2 coste59 | 2.31407
10 8281 | 18.0 34 76 10 436 | 181 61 31

20 8100 | 18.1 38 81 20 7255 181 63 35

30 7920 | 18,0 39 85 30 7074 | 181 66 40

40 7740 | 18,0 1 89 40 689z | 182 68 4

50 7558 | 181 43 94 50 6711 | 182 70 48

40 41 00 7379 | 18.0 4512910 |l 50 51 00 6530 | 181 72 52
10 7199 | 180 47 | 231202 10 6349 | 181 74 56

20 7018 | 18.1 49 06 20 667 | 182 76 o1

30 6838 | 18,0 52 11 30 5086 181 8 65

0 6658 | 180 54 15 40 5905 | 181 81 63

50 6477 | 181 56 19 50 5623 | 182 83 74

40 42 6207 | 18.0 58 2340 52 00 5441 18,2 85 78
10 6117 { 180 60 27 10 5200 | 181 87 g2

20 5936 | 181 62 31 20 5078 | 182 89 8

30 5756 | 180 64 36 a0 4807 | 181 92 o1

40 5575 | 18.1 66 40 0 4716|181 o4 [ 2,31496

50 5395 | 18.0 08 44 50 4533 | 183 96 | 2.31500

40 43 00 5215) 180 70 4840 53 00 4352 | 181 2, 0051998 04
10 5035 | 18.0 72 52 10 4171 18.1 | 2. 0052000 08

20 a5 | 182 74 57 2 3080 | 182 02 13

30 4073 | 180 7 61 30 3807 | 18.2 04 17

40 4493 | 1800 79 5 40 362 | 181 06 21

50 4311 182 81 70 50 3443| 183 08 2%

40 4 0 4131 | 180 83 74040 54 00 32| 181 10 30
10 3951 | 18.0 85 78 10 3081 18.1 12 34

20 amo| 182 87 82 20 2898 | 18.3 14 38

30 3580 | 180 %0 87 30 17| 181 17 43

10 3400 | 1800 92 91 40 2535 | 18.2 19 47

50 3227 | 182 94 | 2.31206 50 285 | 18.2 2 5l

40 45 00 3047 | 180 96 | 2.31300 || 40 55 00 an| 182 23 55
10 2866 | 181 | 2.0051898 04 10 1990 | 181 2 .59

20 2685 | 18.1 | 2. 0051900 09 20 1808 | 182 27 63

30 2505 | 18,0 03 13 30 1627 181 30 68

40 2324 | 181 05 17 40 1444 183 32 72

50 2143 | 181 07 2 50 1263 | 181 34 76

40 46 00 1962 | 18.1 09 2 (| 40 56 00 1081 18.2 36 0
10 1782 | 18,0 i1 30 10 0900 | 181 38 84

20 1601 | 181 13 34 20 o717 | 18.3 40 89

30 1420| 181 15 39 30 0535 | 18.2 43 93

10 1289 | Ix1 17 143 40 0354 | 18.1 45 { 2.31597

50 1058 | 18,1 19 47 50 | 1.8850171 18.3 47 | 2,31602

40 47 00 o | 18,0 2 510l 40 57 00 18840089 | 18.2 19 06
10 0697 | 1811 23 55 10 gs08 | 18.1 51 10

20 0315 | 182 25 59 20 0625 | 18.3 53 14

30 0335 | 180 28 64 30 03| 182 55 19

40 | 1.8860154 | 181 30 68 10 9261 182 57 2

50 | 18859972 | 18.2 32 72 50 go79 | 18.2 50 27

40 48 00 9791 18.1 34 701 40 58 00 8RO7 18.2 61 31
10 011 | 180 36 0 10 8715) 182 63 35

20 9429 [ 182 38 85 20 8533 | 18,2 05 39

30 9248 | 181 41 80 30 851 | 18.2 68 4

10 9067 | 181 43 93 40 8168 | 18,3 76 48

50 8885 | 182 45 | 2.31398 50 798 | 18.2 72 52

40 49 00 8705 18,0 47 ) 2.31402 ) 40 59 0 7804 18.2 4 56
10 8594 | 18,1 9 06 10 7623 | 18,1 76 60

20 8342 182 51 10 20 740 | 183 78 65

30 Q161 | 181 53 15 30 7258 | 18.2 81 69

10 7980 [ 181 55 19 40 7076 | 18.2 83 73

50 7798 | 18,2 57 23 50 6803 [ 18.3 85 78

40 50 00 76171 181 59 27V 41 00 00 e711 ! 18.2 81 )



RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

61

Latitude. | Log H. leff Log K. | Log L. || Latitude. | Log H. Ii;,ﬁ Log K. | Log L.
° ’ 1 o ! 1

41 00 00| 1.8846711 | 18.2 | 2.0052087 | 2.31682 || 41 10 00 | 1.8835730 18.3 | 2.0052214 | 2.31937
10 6520 | 18,2 89 86 10 5555 18.4 16 41

20 6346 | 18.3 91 90 20 5372 18.3 18 45

30 6163 | 18.3 94 | 2.31695 30 5180 18.3 21 50

40 5981 | 18.2 968 | 2.31700 40 5005 18.4 23 54

50 5798 | 18.3 | 2.0052098 04 50 4822 18.3 25 58

41 01 00 5616 | 18.2 | 2.0052100 08 ff 41 11 00 4639 18.3 27 62
10 5434 | 18,2 02 12 10 4455 18.4 29 86

20 5251 | 18.3 04 16 20 4271 18.4 31 71

30 5060 | 18.2 08 20 30 4088 18.3 34 %

40 4886 ] 18.3 08 25 40 3905 18.3 36 79

50 4603 | 18.3 10 29 50 3720 18.5 38 84

41 02 00 4521 | 18.2 12 33|41 12 00 3537 18.3 40 88
10 4330 | 18.2 14 37 10 3354 18.3 42 92

20 4155 | 18.4 16 42 20 3160 18.5 44 | 2.31996

30 3973 | 18.2 19 46 30 2086 18.3 48 | 2.32001

40 3791 | 18.2 21 50 40 2802 18.4 48 05

50 3608 | 18.3 23 55 50 2618 18.4 50 09

41 03 00 3425 | 18.3 25 59 | 41 13 00 2435 18.3 52 13
10 3243 | 18.2 27 63 10 2251 18.4 54 17

20 3060 | 18.3 29 67 20 2067 18.4 56 21

30 2878 | 18.2 32 72 30 1883 18.4 59 26

40 2695 | 18.3 34 76 40 1700 18.3 61 30

50 2512 | 18.3 36 80 50 1515 18.5 63 34

41 04 00 2330 | 18.2 a8 g4 |l 41 14 00 1332 18.3 65 a8
10 2147 | 18.3 40 88 10 1148 18.4 67 42

20 1964 | 18.3 42 92 20 0964 18.4 69 47

30 1781 | 18.3 45 | 2.31797 30 0780 18.4 72 51

40 1599 | 18.2 47 | 2.31801 40 0596 18.4 74 55

50 1415 | 18.4 49 05 50 0412 18.4 70 60

41 05 oo 1233 | 18.2 51 09|l 41 15 00 0228 18.4 78 64
10 1050 | 18.3 53 13 10 | 1.8830045 18.3 80 68

20 0866 | 18.4 55 18 20 | 1,8829861 18.4 82 72

30 0684 | 18.2 57 22 30 9677 18.4 85 7

10 0501 | 18.3 59 26 40 9492 18.5 87 81

50 0318 | 18.3 1 31 50 9309 18.3 89 85

41 06 00 1.8840135 | 18.3 63 351 41 16 00 9125 18.4 91 89
10 | 1.8839952 | 18.3 65 39 10 8941 18.4 93 94

20 9770 | 18.2 67 43 20 8756 18.5 95 | 2.32008

30 9587 | 18.3 70 48 30 8573 18.3 97 | 2.32103

40 9403 | 18.4 72 52 40 8380 18.4 | 2.0052299 07

50 9220 | 18.3 74 56 50 8204 18.5 | 2.0052301 11

a4 07 0 9038 | 18.2 76 60 || 41 17 00 8020 18.4 03 15
10 8855 | 18.3 78 64 10 7836 18.4 05 19

20 8671 | 18.4 80 08 20 7851 18.5 0 24

30 8488 | 18,3 83 73 30 7467 18.4 10 28

40 8305 | 18.3 85 bid 40 7283 18.4 12 32

50 8121 | 18.4 87 81 50 7099 18.4 14 37

4 08 0o 7030 | 18.2 89 85 |l 41 18 00 6915 18.4 16 41
10 7756 [ 18.3 91 89 10 6731 18.4 18 45

20 7572 | 18.4 93 95 20 8547 18.4 20 49

30 7389 | 18.3 96 | 2.31899 30 6363 18.4 23 54

40 7206 | 18,3 | 2.0052108 | 2.31903 40 6178 8.5 a5 58

50 7022 | 18.4 | 2.0052200 08 || 50 5993 18.5 27 62

a0 g 6839 | 18.3 02 1241 19 00 5800 | 18.4 20 66
10 6656 [ 18.3 04 18 10 5625 18.4 31 70

20 6472 | 18.4 06 20 20 5440 18.5 33 74

30 6289 | 18.3 03 25 30 5256 18.4 38 79

40 6106 { 18.3 10 29 40 5072 18.4 38 83

50 5922 18.4 12 33 50 4887 18.5 40 87

410 0o 5739 | 18.3 14 30|41 20 00 4703 18.4 42 01




62 U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Latitude. | Log 7. | O | Log x. | Log Z. || Latitude. | Loga. | JIfT
o 1 " o r ”
41 20 00 | 1.8824703 18.4 | 2.0052342 | 2.32191 {| 41 30 00 ; 1.8813G00 18.6
10 4518 | 185 41 | 232195 10 305| 185
20 4333 18.5 46 | 2.32200 20 3230 18.5
30 449 18.4 48 04 30 3015 | 18,5
10 3965 | 184 50 08 10 2858 | 18.7
50 3779 | 18.6 52 13 50 273 | 18.5
4 21 00 3505 | 18.4 54 171 41 31 o0 2487 | 185
10 311 | 184 5 21 10 2302 | 185
20 3225 | 18,6 58 25 20 215 | 187
30 3041 | 184 61 30 30 930 ] 185
0 2857 | 18,4 63 34 10 1745 | 185
50 2671 18.6 65 38 50 1558 18.7
a2 0 287 | 18.4 o7 2]l 32 00 wra| 183
10 2303 | 18.4 69 46 10 87| 186
20 ang| 185 71 50 20 w001 | 186
30 1934 18.4 74 55 30 0815 18.6
10 1748 | 186 76 50 10 0630 | 185
50 1564 | 18.4 78 63 50 0443 | 187
4 23 00 1379 185 80 67 41 83 00 0257 | 18.6
10 1195 18.4 82 n 10 | 1.8810072 18.5
20 1006 | 18.6 84 75 20 | 18800885 | 187
30 0825 | 18.4 & 80 30 o0 | 185
10 0640 | 183 89 84 10 9514 |  18.6
50 0154 | 18.6 9 88 50 9327 | 187
a4 24 0 0270 | 18.4 93 93| 41 34 00 o141 |  18.6
10 | 1.8820085 | 18.5 95 | 2.32207 10 8056 |  18.5
20 | 1.8819899 18.6 | 2.0052397 | 2.32302 20 8770 18.6
30 9715 | 18.4 | 20052400 06 39 8584 | 18.6
10 9530 | 18,5 02 19 40 5397 | 187
50 9314 | 18,6 01 15 50 gaa | 185
4 25 00 9160 | 18.4 08 19 a1 35 00 8026 | 18.6
10 8975 | 18.5 08 23 10 7810 | 18.6
2 8780 | 18.6 10 27 20 7653 | 18.7
30 8604 | 18,5 12 32 30 7467 | 18,6
30 8120 | 184 14 36 10 7281 | 18.6
50 8231 | 186 16 0 50 7004 | 187
4l 26 00 8040 | 18.5 18 a4 36 00 6000 |  18.5
10 7%64 | 18.5 20 48 10 6723 | 18,6
20 7679 | 185 22 59 20 6536 | 187
30 740 | 18,3 25 57 30 6350 | 18,6
0 7308 | 18.6 27 61 10 6l64 |  15.6
50 7123 | 183 20 65 50 5977 | 187
4 27 0 6030 | 18.4 3l 6o || 41 37 00 5791 |  18.6
10 0754 18.5 33 73 10 5605 18.6
29 6568 | 18.6 35 7 20 547 188
30 638 | 18.5 38 82 30 5931 | 18.6
0 61981 185 10 86 0 5044 | 187
50 6012 | 186 42 90 50 4858 | 186
4 28 00 592 | 18.6 4 94 (/41 38 00 02| 186
10 5641 18.5 46 | 2.32398 10 4485 18.7
20 5455 | 18,6 48 | 2.32403 20 300 185
30 5270 ¢ 18.5 51 o7 30 4113 18.7
10 5085 185 53 11 50 30926 | 18,7
50 489 | 1.6 55 16 50 3740 | 186
4 29 00 s | 185 57 2[4 30 00 354 | 18.6
10 4529 | 185 59 24 10 367 | 187
20 43121 187 61 28 20 380 | 187
30 4157 | 185 63 33 30 2901 | 18.6
10 3072 | 185 65 37 10 5807 | 187
30 3786 | 186 67 al 50 2520 | 187
430 0 3600‘ 18.6 69 4l a0 00 m3al 186

97
2.0052499
2. 0052502

04

06

2.,32107
2.32501
05

2.32602

9
2. 32696
2.32700



RELATION BETWEEN COORDINATES. 63

Table for transformation of coordinates—Continued.

i
Latitudo.| Log #. | O | Log &, | Log L. || Latitude. | Log #. | DI | Log K. | Log L.
o 1 " o ! " .
1 10 00 18802434 | 18.6 | 2.0052507 | 2.32700 | 41 50 00 | 18791200 | 188 | 20052725 | 2.32054
10| o247 187 | 200052500 | 04 1013|187 27 [ 7 s
20| 2060 18720052601 08 20| os25| 188 W] 62
30 1874 18.6 04 13 30 0638 18,7 32 67
40 1687 18,7 06 17 40 0449 18.9 34 71
0| 1600| 187 ‘| 2 50| om2| 187 3| 75
a 4 00| 13| 187 0| 2s|la st oo s | 187 sl 7
10 1127 18.6 12 29 10 | 1. 8789886 18.9 40 83
20!  og9| 188 u| 3 20| ope8| 188 2| W
ao|  ors| 186 w| a8 ol  esio| 188 5| e
) 066 | 187 W] 1 0) e8| 187 47 | 2.32006
50 0379 18.7 21 46 50 9134 18.9 49 | 2, 33000
a 42 0 o] 187 23| 50|41 52 00| 96| 188 st| ot
10 | 18500005 | 18.7 51 ot 0| sl 187 s o8
20 | 18799819 | 18,6 2wl 5 20| S| 189 s 12
a0 | " eesz| 187 !l 6 30| 2| 188 5| w
40| 1| 188 sl e o] osod| 188 | o
50| 28| 186 8| 72 50|  s006| 188 ol| 25
a 43| oor| 187 a5l 7eil4l 8 0| 7818|188 6| 2
0|  osssa| 187 ar| & 0| 780|188 65| 33
0| s 87 | 8 20| raz| 188 or| 37
30|  ssl0| 187 2] 8 0| 7254|188 0] 1
0| s\ 187 | 03 a0 7005 159 2| 48
0!  8135| 188 46 | 2.32797 50| e8| 188 | 50
a a0l 78| 187 a8 |o.as0n |l 41 54 00| eeo0| 187 o] o
0] 72| 186 50| 03 0] 02| 188 8| 58
20| 75 188 2| 0 20| 63| 189 g0 6
30 7387 18.7 55 14 30 6125 18.8 83 67
40 7200 18.7 57 18 40 5937 18. 8 85 71
0| 7012|188 | 22 50| 5M8| 189 s1| 1
445 00| o8| 187 61|  26|[41 55 00|  5%0| 188 9| %0
10| o638 | 187 6] 30 0] w2 188 ol s
20 6450 18.8 65 35 2 5183 18,9 93 89
3| 63| 187 8| 39 30| 4905|188 9 | o
0| o0 | 187 0 8 40| 4808 | 1819 | 20052798 | 2.33008
50| 5888 188 2| 48 50| 4617 | 189 | 20052800 | 233102
446 00| 01| 187 74| s2|l4L 56 00| | 188 | o
10 5614 18.7 76 56 10 424)1 18,8 13 10
20|  mer| 187 sl 6 20| 4052|189 06 1
30 5140 18.7 81 65 30 3864 18,8 09 18
w0 2| 188 s 6 0] 3676|188 1| 2
50| 4165 | 187 g 71 50| 3486|1900 B =
a7 | ams| 17 g7| 7|41 &7 00|  sws| 188 5| @
0 o401 N7 g 8l 0| auo| 183 7l 8
20 4203 18.8 91 85 20 2022 18,8 19 39
30| 4015 | 188 B3l 0 3| 2083 189 2l  m
0] s 7 95| 05 0| 24| 1800 a3l a8
50 3640 188 97 | 2.32809 0| 26| 188 2|
£ 48 00| 3453 | 18.72.0052000 | 2.32003 | 41 55 00| 2167 | 189 27| 5
0 a5 ss|2otszoL| 07 0| 79| 88 29| 80
20| 3077|183 3| 1 20| 1| 19.0 | 6
0 /0| 187 6| 10 s0| ol | N8 3| 0
0|  moz| s o8| 2 w0 up| s 6| T
0| 21| 188 0] 2 0| 123|190 |
41 49 00 2327 18.7 12 28 || 41 59 00 1035 18,8 40 82
0| 2| 188 u| a2 0 osig| 189 2] &
20 1951 18.8 16 37 20 0657 18,9 44 90
a0 1| 187 0| 30 o8| 189 a7 g
40 1576 18.8 21 45 40 0280 18,8 49 | 2.33199
s0| 18| 188 23 50 50 | 15750000 | 190 51 | 2. 33208
41 50 00 1200) 188 25 541l 42 00 00l L&77o0e2] 18.8 53 07
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U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Dift,

Diff

Latitude. | Log H. 17 Log K. | Log L. {| Latitude. { Log H. 1 Log K. | Log L.
o Is 17 o ’ 1”?

42 00 00 1.8779902 18.8 | 2.0052853 | 2.33207 (| 42 10 00 | 1.8768536 19.0 | 2.0052981 | 2. 33460

10 9713 18.9 55 11 10 8347 18.9 83 64

20 9523 19.0 57 15 20 8156 16.1 85 68

30 9335 18,8 60 19 30 7966 19.0 87 72

40 91468 18. 9 62 24 40 7776 19.0 90 77

50 8956 18.0 64 28 50 7586 19.0 92 82

42 01 00 8768 18.8 66 325142 11 00 7396 19.0 94 86

10 8579 18.9 68 36 10 7206 19.0 96 290

20 8301 18. 8 70 40 20 7015 19.1 | 2.0052098 05

30 8201 19,0 72 44 30 08825 19.0 | 2.0053000 | 2.33499

40 8012 18.9 74 49 40 6635 19.0 02 | 2.33503

50 7823 18.9 7 53 50 6446 18.9 04 08

42 02 00 7634 18.9 78 57142 12 00 6255 19.1 06 12

10 7445 18.9 80 61 10 6065 19.0 08 AR

20 7256 18.9 82 66 20 5875 19.0 10 20

30 7007 18,9 84 70 30 5684 19.1 12 24

40 6878 18.9 87 74 40 5404 19.08 15 29

50 6688 19.0 89 kil 50 5304 19.0 17 33

42 03 00 6499 18.9 91 83 i 42 13 00 5114 19.0 19 37

.10 6310 18, 9 93 88 10 4924 19.0 21 41

20 6120 19,0 95 92 20 4733 19.1 23 45

30 5931 18,9 1 2.0052898 | 2.33206 30 4543 19.0 25 49

40 5742 18.9 1 2,0052900 | 2. 33301 40 4353 19.0 28 54

50 5552 18.0 02 05 50 4161 19.2 30 58

42 4 00 5363 18.9 04 08 42 14 00 3971 19.0 32 62

10 5174 18.9 06 13 10 3781 19.0 34 66

20 4984 19.0 08 17 20 3590 19.1 36 70

30 4795 18. 9 11 21 30 3400 19.0 38 74

40 18.9 13 26 40 3210 19.0 41 79

50 4416 19.0 15 30 50 3018 19. 43 83

42 05 00 4227 18.9 17 34142 15 00 2828 19.0 45 87

10 4038 18,9 19 38 10 2638 19.0 47 91

20 3848 19.0 21 42 20 2447 19.1 49 | 2.33596

30 3658 18.0 23 46 30 2256 18.1 51 | 2.33600

40 3468 19.0 26 51 40 2066 19.0 54 04

50 3280 18.8 28 55 50 1875 10.1 56 08

42 06 00 3091 18.9 30 5911 42 16 00 1684 19.1 58 12

10 2901 19.0 32 63 10 1494 19.0 60 16

20 2711 19.0 34 68 20 1304 19.0 62 21

30 2522 18.9 36 72 30 1112 19.2 64 *

40 2333 18.9 38 76 40 0922 19.0 66 30

50 2142 19.1 40 81 50 0731 19.1 68 34

42 07 00 1953 18.9 42 85 1 42 17 00 0541 19.0 70 38

10 1763 19.0 44 89 10 0350 19.1 72 42

20 1573 1.0 46 93 20 | 1. 8760159 19.1 74 46

30 1384 18.9 48 | 2, 33397 30 | 1. 8759968 19.1 76 50

40 1194 160.0 50 | 2.33402 40 9778 19.0 79 55

50 1004 18.0 52 06 50 9586 19.2 81 59

42 08 00 0814 19.0 54 104 42 18 0D 9306 19.0 83 63

10 0625 18. 9 56 14 10 9205 19.1 85 67

20 0436 18,9 59 18 20 9013 19.2 87 7

30 0245 19.1 61 22 30 8822 19.1 89 75

40 | 1, 8770055 1.0 63 27 40 8632 19.0 91 80

50 | 1. 8769866 18.9 66 31 50 8440 16.2 93 85

42 09 00 9676 19.0 68 35142 19 00 8250 19.0 95 89

10 9487 18. 9 70 39 10 8059 16,1 | 2,0053097 93

20 92006 1.1 72 43 20 7867 10.2 | 2.0053100 | 2. 33697

30 9105 19.1 74 47 30 677 18.0 02 | 2.33701

40 8916 18.9 77 52 40 7486 19.1 04 06

50 8726 19.0 79 56 50 7294 19.2 a7 10

42 10 00 8536 19.0 81 60 il 42 20 00 7102 16,2 (1Y) 14




RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

65

42

42

42

42

42

20

21

23

24

25

26

27

28

29

Latitude. | Log H.

"
00 | 1,8757102
10 6912
20 6722
30 6530
40 6339
50 6148
00 5957
10 5766
20 5574
30 5383

.40 5192
50
00 4809
10 4618
20 4426
30 4235
40 4044
50 3852
00 3661
10 3469
20 3278
30 3086
40 2895
50 2704
[} 2512
10 2321
20 2129
30 1937
40 1746
50 1554
00 1362
10 1171
20 0979
30 0787
40 0596
50 0403
00 0212
10 | 1. 8750020
20 | 1.8749828
30 9636
40 9445
50 9252
00 9061
10 8869
20 677
30 8485
40 8293
50 8101
00 7910
10 7718
20 7525
30 7334
40 7142
50 6949
00 6757
10 6565
20 6372
30 6181
40 5989
50 5796
00 5604

30

95885°—38

DIl | Log K. | Log L. | Latitude. | Logzr. | DI | Log X | Loz Z.
‘ o ’ 7
10.2 | 2.0053100 | 2.38714 || 42 30 00 | L. 8745604 19.2 | 2.0053237 2. 33067
19.0 11 18 10 5412 19,2 39 71
19.0 13 22 20 5219 19.3 41 75
19.2 15 2 30 5027 19.2 43 79
19.1 18 31 40 4835 19,2 46 84
19.1 20 35 50 4622 19.3 48 | 88
19.1 22 391l 42 31 00 4450 19.2 50 | 92
19.1 24 43 10 4258 19.2 52 | 2.33996
19.2 2 48 20 4065 10.3 54 | 2.34000
19.1 28 52 30 3873 19.2 J 05
19.1 31 56 40 3681 19.2 59 1 09
19.2 33 61 50 3487 19.2 61 14
19.1 35 65 || 42 132 00 3205 10,2 63 18
19.1 37 69 10 3103 19.2 65 22
19,2 39 73 20 2911 10.2 67 %
19.1 41 77 , 30 2718 19.3 69 30
19.1 43 82 P40 2525 10.3 7 35
19.2 45 86 50 2333 19.2 73 39
19,1 47 90 || 42 33 00 2141 19,2 7 43
19.2 49 94 10 1949 19,2 77 47
19.1 51 | 2.33798 20 1755 10. 4 79 51
19.2 53 | 2.33802 30 1563 9.2 81 55
19.1 56 07 40 1371 10.2 84 60
19.1 58 1t 50 1177 19.4 36 64
19.2 60 15)i 42 34 00 0985 19.2 88 68
19.1 62 19 10 0793 19.2 90 72
19.2 64 23 20 0600 19.3 92 76
19.2 66 28 30 0407 19.3 94 81
19.1 69 32 40 21 19.3 97 86
19.2 7 36 50 | 1.8740022 19.2 | 2.0053299 90
19.2 7 40 || 42 35 00 | 18739829 19.3 | 2. 0053301 94
19.1 7% 44 10 9637 19,2 03 | 2.34098
19.2 77 48 20 0443 19,4 05 | 2.34102
19.2 79 52 30 9251 10,2 07 6
19. 1 82 57 40 9058 19.3 10 10
19.3 84 61 50 8866 19.2 12 15
19.1 6 651 42 36 00 8672 19. 4 14 19
19.2 88 69 10 R479 19.3 16 23
19.2 90 74 20 8286 19.3 18 28
19.2 92 78 30 093 19.3 20 32
19.1 95 83 40 7900 19.3 23 36
19.3 97 88 50 7707 10.3 25 41
19.1 | 2.0053199 ' 92 || 42 37 00 7514 19.3 27 45
19.2 | 2.0053201 | 2.33896 10 7321 19.3 29 49
19.2 03 ( 2. 33900 20 7127 19.4 31 53
19.2 05 04 30 6935 19.2 33 57
19.2 07 09 40 6742 19.3 36 62
19.2 09 4 13 50 6548 19. 4 38 66
19.1 1 | 17| 42 38 00 6355 19.3 40 70
19.2 13 | 21 10 6162 19.3 12 74
19.3 151 25 20 5970 19.2 44 78
19.1 17 29 30 5776 19.4 46 82
19,2 20 44 40 5583 19.3 48 87
19.3 22 38 50 5390 19.3 50 91
19,2 24 42 |l 42 39 00 5197 19.3 52 9%
19.2 2§ 46 10 5004 19.3 54 | 2.34190
19.3 2 50 2 4810 19.4 56 | 2.34203
19.1 30 54 30 4617 19.3 58 07
19.2 33 50 40 4424 19.3 61 12
19.3 35 63 50 4230 19.4 63 16
19.2 3! 671l 42 40 00 4037 19.3 65 20

5




Latitude. = Log /.

42

42

42

42

42

12

40

41

44

46

47

48

49

1. 6734037

3844
3650
3457
3263
3069
2876
2683
2489
2296

U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

Difr.
17,

7

Log K. ! Log L. '

{
H

2. 0053397
2, 0053400

02 -
04

2. 34397

2,34401 |)

| Latitude.

°

42

42

42

42

42

-
[

42

42

43

’

80

al

&7

: [ ]

Log I ! Diff. , Log K. ' Log L.
’ i
! ] .

1. 8722402 19.4 | 20053494 ' 2. 34474
2208 19. 4 96 78
2012 19.6 | 2.0053498 82
1818 19. 4 | 2,0033500 86
1624 1 10.4 02 91
1429 19,5 04 95
1234 19.5 06 | 2.34499
1040 19,4 08 | 2.34503
0845 19.5 10 07
0650 19.5 12 11
0456 19. 4 15 16
0261 18.5 17 20

1, 8720066 19.5 19 %

1. 8719872 19,4 21 28
9677 19.5 23 32
9482 19.5 25 36
9287 19.5 28 41
9093 19.4 30 45
8808 10.5 32 49
704 10.4 34 53
8508 10.6 36 57
%314 19,4 38 61
8119 19.5 41 66
7923 19.6 43 70
7729 19.4 45 74
7534 19.5 47 78
7338 19.6 49 8
7144 19.4 51 87
6949 19.5 54 [
6753 19.8 56 | 2.34506
6558 19.5 58 | 2.34600
6364 19. 4 60 4
6168 19.6 62 08
5973 10.5 64 12
5778 19,5 67 17
5582 19,6 69 21
5387 19.5 71 25
5192 19.5 73 29
4908 19,4 75 33
4802 19.8 ik 37
4607 19,5 79 42
4412 19.5 81 46
4217 19.5 83 50
4022 19,5 85 51
3826 19,6 87 58
3631 19,5 80 62
3436 19.5 92 67
3239 197! 94 7

|
3044 19.5 | 96 76
2849 19.5 | 2, 0053598 80
2653 10,6 : 2,008 84
2458 19,5 02 88
2263 19.5 | 05 93
2067 10.6 07 | 2.34697
1871 \ 10.6 09 | 2.34701
1676 19.5 11 05
1450 | 19.6 13 09
1285 | 19.5 15 13
1080 | 19.6 18 18
0893 | 19.0 20 22
0608 ‘ 19.5 22 26




RELATION BETWEEN COORDINATES. 6%

Table for transformation of coordinates—Continued.

|

l "Dy | Do |
. ;
Latitude. | Log II. 1 ]{f,ﬂ Log A. | Log L. || Latitude. ; Log 1. ; 1}),“ : Log X. | Log L.
: | .. S| '
——— T T T T (T T T T e —— —_— T ——— —_—
° ’ " ! | | ° + r” | | .
43 00 00| 1.8710603 | 10.5 | 2.0053622 [ 2.34720 1| 43 10 00 ! 1.8698926 [  10.6 | 2.0053750 | 2. 34079
10 0502 | 19.6 24 a0 | 1p | 8729 | 19.7 52 /3
20 0307 195 26 35 |, 20|  8533] 196 54 87
30 , 1.8710111 [ 19,6 28 39 |: 30 | 83351 19.8 5 91
10 | 1.8700915 | 196 3 13 ] 4) 81301 10,6 59 | 2.31096
30 | 9720 | 195 33 18 1) 50 Wiz 19,7 6L | 2 35000
! ! | |
43 C1 00 9524 | 19.8 35 52043 11 00 TH5 | 19.7 63 04
0 ee! 105 37 56 !/ 1) B9 10.0 85 o8
20 | 0132 | 19,7 39 60 |! 20 2351 [ 10.8 87 12
30 | 8937 | 19.5 41 o4 |l 30 7154 19.7 69 16
101 8741 1 19.6 43 69 1] 40 6958 19.6 21
50 | 8545 ’ 19.6 45 3 ) 5 6760 | 19.8 74 2
43 02 ool 8349 | 10.6 47 77143 12 00 8563 19.7 76 20
10§ 81541 19.5 49 81 ! 10 6367 | 19.6 78 3
20 | 79571 197 5l 85 |l 20 6169 |  19.8 80 35
30 ! 6L 19.8 53 89 |l 30 5972 19.7 &2 i
40 7566 19.5 506 94 || 10 5775 19.7 85 46
50 7369 10.7 58 | 2.34708 | 50 5578 19.7 87 50
43 03 00 7173} 10.6 60 | 2.34802 |{ 43 13 00 5381 10.7 89 54
10/ 6978 { 18.5 62 06 10 5184 19.7 91 58
20! 6182| 19.0 64 10 20 4986 | 198 93 et
30 ! 6585 | 19.7 66 14 30 40|  19.7 95 8
40 6380 | 19.6 69 19 40 1592 | 10.7 | 2.0053798 72
501 6194 | 10.5 71 23 a0 4394 | 16.8 { 2.0053800 77
! [
04 00 5098 | 19.6 73 2711 43 14 00 41971 19.7 02 &1
b 10 5402 | 19.6 75 a1 10 4000] 10,7 04 35
20 5605 | 19.7 77 35 20 3803 | 19.7 06 20
30 5409 | 19.6 79 30 30 3605 | 19.8 08 93
40 5214 | 195 82 41 10 3408 [ 19.7 10 | 2. 33008
0! 5017 19.7 84 48 | 30 3211 19.7 12 | 2.35102
H 1
I
3 05 00 4821 | 10.6 86 5211 43 15 00 3014 10.7 14 0%
20 10 | 4625 | 10.8 88 58 10 2817 18,7 18 10
20 | 4428 | 19.7 90 60 ! 20 2619 19.8 18 14
30 4232 | 10.6 92 65 0 2422 | 19.7 20 18
40 | 4036 | 10.6 95 70 40 2225 | 10.7 23 2
50 3839 | 19.7 97 74 5 2027 19.8 2 o7
3 06 00, 3643 | 10.7 | 2.0053699 781 43 16 00 1830 | 1.7 27 a1
! 10 3447 | 19.6 | 20053701 82! 20 18321  19.8 29 35
20 | 3250 | 19.7 03 87 - 20 1434 19.8 31 39
30! 3084 | 19.6 05 , 30 1287 19.7 33 3
40 | 2858 | 19.8 08 | 2.34895 , 40 100 107 36 =
50, 2661 | 10.7 102 34900‘ 50 0841 19.9 38 52
|
3 07 00 2164 | 19.7 12 04,43 17 00 0644 | 19.7 40 56
900 2268 | 19.6 14 08 | 10 oH7 19,7 42 %
20! 2072 | 10.6 16 12 20 49 | 19.8 44 64
30| 18754 19.7 18 16 30 1 1.8690051 19.8 46 68
40 1679 | 19.0 21 21 40 | 1.8680854 19,7 49 o
50 14821 19.7 23 25 5) 9657 19.7 51 7
43 08 00, 1286 | 19.6 25 29 [ 43 18 00 9459 10.8 53 81
20| 1000 | 19.6 27 33 i 10 9262 1.7 55 5
20 | 0893 | 19.7 29 37! 20 9063 19.0 57 29
01  oses| 10.7 31 i1 30 8866 | 19.7 59 et
10| 0300 | 19.6 33 46 40 8608 | 1.8 62 | 2.35198
50 0303 [ 19.7 35 50 30 8470 [ 19.4 64 | 2. 85200
. I, -
43 09 00 (1.8700106| 18.7 37 5143 19 00 8272 | 19,8 0 0%
10 | 1.8699910 { 10.6 39 58 10 8075| 19,7 63 10
20 9712 | 19.8 41 62 20 7876 | 19.9 70 14
30 9516 | 19.6 43 60 30 7678 | 19.8 7 18
40 9320 | 19.6 40 71 40 7481 19.7 5 23
5 9122 | 19.8 48 75 ‘ 50 7282 199 7w 27
43 16 00 8926 | 19.6 50 79 l‘ 43 20 00 70851 19.7 79 31



68

Latitude.

43

43

43

43

43

43

43

43

43

43

21

26

27

28

29

| i

1.

94
96
2. 0033998
2. 0034000
03
05

U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

07

r !
Log 1. I Latitude. Log 1. Il),l,ﬂ Log X. - Log L.
I I
lo v n !
2.35231 [| 43 30 00 | 1.8675174 19.9 | 20054007 | 2. 35185
35 10 4975 19.9 09 | 89
40 20 4775 20,0 11 93
44| 30 4577 19. 8 13 | 2.35497
8 40 4378 19.9 16 | 2.33502
53 50 4178 20.0 18 08
58 ,43 31 00 3979 19.9 20 | 10
62 || 10 3780 19.9 22 14
66 | 20 3580 20,0 24 18
70 | 30 3351 19.9 26 22
75 i 40 3152 18.9 29 27
9| 50 2982 20.0 31 31
sailas 32 00 2783 | 19.9 33 35
87 |! 10 2384 | 19.9 35 39
at | 20 2385 . 19.9 37 43
2.35205 || 30 2185 l 20.0 39 47
2, 35300 |' 40 1986 19.9 42 52
01 |j 50 1787, 19.9 44| 5
i .
08 ]) 43 33 00 1588 | 19.9 46 60
12 10 1388 20.0 48 64
16 20 1188 20.0 50 68
20 30 0989 19.9 52 72
25 40 0790 19.9 55 77
29 50 0589 20.1 57 81
33| 43 34 00 0390 19.9 59
37 10 | 1. 8670191 19.9 61
41 20 | 1.8669991 20.0 63
15 30 9791 20.0 65
50 40 0592 19.9 67
5 50 9392 20.0 69 '
581 43 35 00 0192 20.0 71 10
62| 10 5093 19.9 73 14
66 20 8793 20.0 75 19
70 | 30 8593 20,0 77 23
75 40 8393 20.0 80 27
7| 5 sles | 1909 82 32
83| 43 36 00 7994 20.0 84 36
a7 10 7795 19.9 86 40
o 20 7594 20. 1 xS 44
2, 35305 30! 7395 19.9 90 8
2. 35400 10 i 7195 20.0 93 53
04 50, 6995 20.0 9 54
08 || 43 37 00 I 20,0 | 97 62
12 10 20.0 | 2. 0053099 66
17 20 1 20.0 | 20054101 | 70
21 30 20,0 1 03 7
25 40 | 20.0 | 06 | 79
30 50 i 20.0 ' ox | 83
344043 35 00 20,0 I 10 l &7
38 10, 20.0 12 | 91
42 20 | 20.1 | 14 95
48 30| 19,9 | 16 | 235699
5t 10 | 20,0 | 19 | 2.35704
55 (| 50 | 20.1] 21 l 08
I .
60 )] 43 30 00! 20.0 23 | 12
64 ( 10 | 10,9 2 | 16
o | 20 20.1 27 20
72 |l 30 ! 20, 0 29 2
77 |i 40 20,0 32 29
81 50 200 | 34 33
85 \43 40 00 20.0 ) 38 37



43

43

43

43

43

43

a3

43

43

41

43

44

46

47

49

RELATION BETWLEEN COORDINATES,

Table for transformation of coordinates—Continued.

1. 8663104
2994
2093
2593
2393
2192

1902
1791
1590
1390
1180
0939

0789

0588

0338

1. 8660187
8659987
9786

QC86
0380
a4
8984
8784
8552

2382
{181
7080
7770
7579
377

3568
mw

[ RS RN
SS53SES
O~ CD

3
2&
-0

[ [¥%] [ LSRN
888 2833
OO DO

BB B
s88
—_

20.0
20.2

2 b
e D RO S e e

20.
20.

I
SrER OP¢
M—Npmo e 1D D

%3
e L e b e DO RS

(53
®
-

Log L.

|
2.35737
11

45
49
54
R

62

2.35%07
2. 35901
06

10

69

| )
| Latitnde. | Log II. I}),ﬂ' Log K. } Log L.
I l e [
° ’ 1
4350 00| 1.8651143 20.1 | 2,0054264 2.45939
10 0042 20,1 [}
20 0740 20.2 6K | 2. %5997
30 0539 20.1 70 | 2.36001
10 0337 20,2 73 06
50 | 1.8650135 20.2 75 10
43 51 00| 1.8649934 20.1 77 14
| 10 9733 20.1 79 18
| 20 9531 20.2 81 22
| 30 9320 20.2 83 26
40 9128 20.1 86 31
50 8925 20.3 8% 35
43 52 00 8724 20.1 90 39
10 8523 20,1 92 43
| 20 8320 20. 3 94 48
i 30 8119 201 9% 52
! 40 7017 20.2 | 2,0054299 56
I 5 15 20.2 | 2.0054301 61
43 53 00 7513 2.2 03 65
10 2312 20. 1 05 69
20 7110 20,2 07 73
30 6903 20. 2 09 7
40 6706 20.2 12 82
50 6305 20.1 14 86
43 34 00 6303 20.2 16 90
10 6101 20.2 18 94
20 5899 20.2 20 | 2.36098
30 5697 20.2 22 | 2. 36102
40 5493 2, 2 25 07
5 5203 20,2 2 1
43 35 00 5001 20.2 29 15
10 4859 20.2 31 19
2 4687 20.2 33 21
30 4485 20.2 35 27
40 42%3 20.2 37 2
50 4080 20.3 39 36
43 56 00 3878 20,2 1 41
10 3676 20.2 43 45
| 20 347 20.2 43 49
| 30 3271 20.3 47 53
40 3070 20. 1 50 58
50 2868 20.2 52 62
43 57 00 2660 20.2 54 66
10 2464 20.2 56 70
20 2261 20.3 58 74
30 2059 20.2 60 78
40 1857 20,2 63 83
50 1653 201 65 &7
43 55 00 1451 20.2 67 ot
10 1249 20, 2 69 95
20 1046 20.3 71 | 2.36199
30 0944 20,2 73 | 2.36203
10 0642 20, 2 bl 08
50 0439 20.3 78 12
43 59 00 o371 20.2 80 16
10 | 18640034 | 20,3 82 20
20 | 1so30w31 | 2003 54 24
39 920 | 20.2 8 2
10 27 | 20.2 89 33
50 ‘ 9223 20, 4 91 37
44 00 00 I 20.2 93 42



70 U. 8. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

[

Latitude. | Log 1. | DM | Log . | Log L. || Latitude. | Log s1. { DIl yog &, | Log L.

I I — e |

o ’ iz: (-] ’ 1 .

44 00 00 1.8630021 | 20.3 | 2.0051303 | 2.36242 || 44 10 00 [ 1.8626820 |  20.3 [ 2.0054522 | 2. 36494
10 8819 | 20.2 95 © 10 6625 | 20.4 24 | 236498
20 18| 201 97 5 2 6122 | 20.3 26 | 2. 36503
30 $415° 2003 | 2.0054399 5 39 6217|225 28 07
40 s211| 20,4 | 2. 0034402 59 10 6013 204 31 1
50 5008 | 20.3 04 64 5 810 | 20.3 33 16

4 01 00 7806 | 20.2 06 o7/ 44 11 00 5606 | 20.4 35 20
10 7603 20.3 08 T 10 5403 20.3 37 24
2) 700 | 20,3 10 76 2 5198 1 20.5 39 28
30 7197 | 20.3 12 80 30 4994, 20,4 41 32
10 6095 | 20.2 15 84 40 47011 20.3 13 37
50 6791 20.4 17 ) 50 456 | 20,5 45 4

4 02 00 6589 | 20.2 19 03|44 12 00 w2 o0 47 45
10 6386 1 20.3 21 | 2.36207 10 a781 20,6 49 49
20 6182 | 20.4 23 | 236301 2 0751 20.3 51 53
30 5980 | 20.2 25 05 30 370 20,5 53 57
40 5777 20.3 27 10 | 0 3566 | 20.4 5 62
50 5573 . 20.4 29 14 50 3361 2.4 58 66

44 03 00  5371] 20.2 31 18| 4 13 00 3157 | 20.4 60 70
10 5168 20,3 33 22 10 2053 20. 4 62 74
20 4965 | 20,3 35 % 20 2748 | 20.5 64 78
30 4762 20.3 37 30 30 2544 20. 4 66 82
40 45569 20.3 40 35 40 2341 20.3 69 i 87
50 4356 | 203 42 30 50 2136 | 20.5 71 | 91

i

4 04 0 4153 | 20.3 44 34 14 00 1932 o204 73 95
10 3951 0.2 46 47 10 1728 20. 4 75 | 2.36599
20 3747 | 20.4 48 51 20 1524 | 204 77123
30 3514 20.3 5 55 30 1319 20.5 79 07
40 3341 20.3 53 60 40 1114 20,5 82 | 12
30 3137 | 2004 55 64 50 0010 | 20,4 8| 16

44 05 00 2034 | 20.3 57 68|l 44 15 0706 | 20.4 8" 2
10 2731 20.3 59 72 10 0502 20. 4 88 i 4
20 2527 | 20,4 61 76 20 0203 | 20,4 9 23
30 23211 o3 63 80 30| 18820003 | 20.5 92 33
40 2121 | 2003 66 85 40| 1soromko | 2004 951 38
50 1997 ] 20,4 bt 89 |] 50 s3] 206 o7, &2

406 00 1714 ] 203 70 o] 44 16 00 o170 | on.4|2.0054500, 40
10 1511 20.3 72 [ 2.36397 L 10 9275 20. 4 | 2.0054601 | 50
20 1308 | 203 74 | 2.36401 1 20 g0l 20,5 03 | 54
30 104 | 2004 76 05 | 30 865 | 2005 05 | 58
40 0901 | 20.3 79 10 40 8661 | 20,4 08 63
50 0697 | 20.4 81 4 50 8156 ] 205 10 67

4 07 00 0105 | 20.2 3 18|l ¢4 17 00 sos2 | 20.4 12! 7
10 0202 | 20.3 85 22| 10 &47 | 20.5 M 75
20 | 1.8630057 | 20.5 87 % 20 7843 | 20.4 16 | 79
30 | 18620864 | 20.3 89 30 30 7637 20.6 18§ 3
40 9681 20.3 92 35 40 7433 20. 4 20 87
50 9477 | 2004 94 0, 50 7220 | 20,4 22 91

|

4 08 00 9273 | 20.4 96 4 lad 18 00 7004 20.5 24 | 2,36606
10 9070 20. 3 | 2.0054498 48 10 6820 20. 4 26 | 2.36700
20 8866 | 20,4 | 20054500 52 20 6614 | 20.6 28 | 04
30 $662 | 20,4 02 56 30 6410 | 20.4 30 | 08
40 8459 20.3 05 61 40 G205 20.5 33! 13
50 8256 1 20.4 07 65 | 50 5600 | 20,0 35 | 17

.

4 08 W sost | 204 09 60114 10 00 5795 | 204 37 21
10 TSIX i 20,3 11 73 10 5590 20.5 39 . 25
2 7643 | 204 13 77 20 5385 | 20.5 41 29
30 740 20. 4 15 81 30 5180 20,5 43 33
10 7237 ] %03 18 86 40 4075 2.5 48 38
50 70321 20.5 20 90 50 4770 | 20.5 £ 42

144 10 00 6820 | 20.3 2 94|l 44 20 00 45651 20.5 50 46




RELATION BETWEEN COORDINATES. val

Table for transformation of coordinates—Continued.

i
|
!
|
|
I
! :
f
|
[
I
f
|

e e . ‘
: Difr ¢ L !Il Latitude Log #{. l D,i,” J Log & | Log L,
Latitude. ' Log if. v Log I. | Log L. n . '. 1 !
i |- I s - N _ .
o l ’ ,J o +
Y o0 51 54650 | 2.1 18602230 | 20.5 | 2.0054779 | 2, 36000
420 0018614500 | 20,5 | 20054650 | 2.36746 |\ 44 30 00 0| Wo 79 | 230000
4 ; 20, 52 50 | 10 20
2 ; RN 54 55 il 20 1817 20,7 83 o7
S T I % 59 | 30 wi | 206 85 1
30 ( 0| s 59 63 r»' 0 o | 200 5 1
P l 3539 | 20.6 6l 68 ” 50 s [ 20.
331 : 131 00 0902 | 20,6 921 24
waX el o o e 10 0786 | 20,0 o1l 29
01 51?39[ 20. 5 67 80 [ 20 0580 | 206 96 | 33
20’ 29| 06 69 84 ’ 30 0373 | 20.7 | 2.0054798 | 37
%0 el a0p 72 %9 | 10 18000000 | 2.7 | 3 o0sis0l [
) .t B 1< X e
43 2309 '; 20.5 74 93 }'; 50 | 1. 8590960 | 20. 0 |
| 205 R B w8
6 b e f’ 20 9341 f 2.7 09( 58
. 5 82 09 ! 30 o135 | 206 11 62
-2 85 141 10 8928 | 2.7 18 &7
.6 87 18} 50 gLl . 5
' 5 75
5 2 | 00 8516 [ 20.6 17
5 j 3? b4 J w9 5300 J 20.6 19 ‘ 70
6 | 93 31, 20 8101 | 20.8 2 8'31
.5 95 35 30 7805 | 2.6 3 &
!
B oo il % Bl 28 | 237006
7| 2. 00547 1 .
: sl a¢ 31 00 7215 | 20.6 30 | 2.37100
3 x g9 7060 | 206 32 04
¥ 0% 56 1t o 0862 | 20,7 31 08
6 o5 60 1 30 6655 )  20.7 6 12
G 10 64 40 G448 | 207 39 i
5 12 69 | J 6e2] 206 41
| - o
3044 35 00 6035 | 20.7 13 25
«r’ }é ;; pat 8 10 58291 20.6 15 2
205 | 206 18 81 20 5621 20.8 A7 33
2 ] w8 % % | 20 515 / 2.0 19 a7
40 e | o2 53 90 ! 0 | gt [ 207 32 %
o PN 2 i - lr "
% 7378 | 0.5 25 93 i" Joi ,000f d
3 ) 36508 | 44 36 00 47911 20,6 56 | 50
#“ 26 0l oy 28 % 3 23333 403 10{ 4557 . w07 59 54
101 ot I 3|7 o6 20 379 | 208 ol 58
- gt 20| 3 i | 30 ars | 20 62; 62
30 i 3% 151 10 3066 a7 | g
00 el 3 9 3 a7ss | 0 7
" j B . 2 ” 137 00 ss52 | 20,6 09 : 75
“ o » 27 ‘-’ s 451 2007 |l 7
10 2| 208 1" 3l 20 a7 | 208 73 Q3
Wy sy 2D 46 35 30 2030 1 20,7 75 87
00w A 10 10 ) 10 | 27 ®| 02
104 ot [ 206 sl 44| .-;o[ 2.‘)16[ 20.7 $0 | 2.37196
! ; : : 180l 44 35 00 209 20.7 82 | 2.37200
4 28 0 02 2.6 ff fz (( 4 0 209 2.7 8 %
00 HE T e 57 57 20 | 1895 | 20.7 56 08
20 1 42011 2005 : 20 o I 3 H 1657 0k | i
30 ! -mxi } .;3‘7 | ':“3 / 65 “ 40 ] 1481 20.6 ot | 1)3
! s 20,6 2 o] 4 45 20.6 o | Y
£ i :fg?z I 2006 64 701 5 j 1273 J 0.8 3 |
7 o5 ! W6 it 39 00 1066 2.7 95 2
42 0 ORI i’tf Ipa 0s50 | 9007 X al 30
00w s w2 20} (51 | 2008 | 2.0034890 34
w00 e 20 2 86 ) 300 04| 2007200051901 38
01 ol I 75 gl 10| 0236 | 208 o 8
F 2642 2.6 o I : . - 50, ;
o Bl s 7 | 9 | 5 [ L. §3%0029 ( 2.7 o5 |
' J' : Laosomzz | 207 o7 51
s 30 00l 22301 20.5 79 96 b 4t 40 00
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U. S. COAST AND GEODETIC SURVEY.

Table for transformation

of coordinates—(‘'ontinued.

Latitude. !

44

44

44

44

44

44

44

44

41

44

’

40

42

43

44

17

44

[
Log ir. | Diff.

1, R589K22
9615
9407
N9
8092
K784

8577
8370
8162
7954
7747
7539

7332
7125

1718

1510 '

1301

1093
0885
0676
0168

0260

| 1. 8580051

. L 8GT0843
9635 +

17,

[
&

B8 38838

I
=

St

L
P25

2

SESEES 3388885

=1

[ AT
|88
o alli=Ro S Ko 3 ol B R RN Ro ] OC AW =IWI W O OC = =1~ QL =1XAW~I~3 fe oS Bo Fo RN LR |

l

Log K.

2. 0054998
2. 0055000
02
04

|
Log 1. ' Latitude. '
N
I o I r” |
2.37251 |! 44 50 00!
55 10 ’
60 | 20 |
64 1 30 |
b3, 0
73 |II 50 |
77044 51 00!
81 10
R
91 : 10 !
2.37298 | 50 |
2.37302 ” 44 52 00 ’
06 i 10
vl 3
| :
19 40 |
3 50
27 |‘| 44 53 00
3, 10
35 | 20
39 | 30
iy | 40
48 50
|
;;g |44 ot ®
: 0
60 20
64 | 30
69 | 40
73 5
7744 55 00
% 5
83 20
89 | 30
91 10
2.3730% ! 50
2.37402 1 44 % (1)0
06 ! 0
10 20
14! 30
20 . 10
24 50
gg li 44 57 (110
; 0
36 20
10 | 30
45 ¢ 40
9 f 50
5341 58 00
5T 1o
6l 20
(_i;') il 30
00 40
! 50
|
2l as 50 o0l
82 | 10 ;
56 ;I 20 |
W 301!
o5 ! 10
23799 50
237503 | 45 00 00

Log If.

1. 8377341
7133
G924
6715
6507
6298

6089
5881
3671
5463
52504
5044

4830
4627
4419
1200
4001
3792

3583
3375
3165
2956
2747
2537

2329
2120
1910
1701
1492
1282

1073
0864
0655
0445
0236
1, 8570027

1, 8569818
9609
9399
N90
ROX1

K771 |

6255

G146
5847

50627 .
5417 ¢

5207
4998

4788

I

20.9

20.9
20. 8
21.0
20.9
21.0
2L0

20. 8
20.9
21,0
20.9
20,9
21.0

20.9 l

o
-
[=%°=]

)
83;
F=i-=}

Log & Log 1.,
2.0055036 | 2. 37503
33 07
10! n
42 15
15 20
47 21
19 2
51 32
53 37
55 41
60 50
62 51
61 58
6 62
68 66
71 7l
73 %
7 79
77 %3
B &
8 91
&3 | 2. 37506
6 | 2.37600
88 | 04
90 08
92 12
94 17
97 22
2, 0055099 | 2
2.0055101 | %
03 i 3
05 [ 38
07! 42
09 | 47
1 51
13 | 55
15 59
17 3
19 67
22 | 72
21 | 7%
26 ’ 80
32 | 92
33 | 2.37607
37 ! 2.37701
39 | 05
41 09
43 13
45 17
48 22
A / 6
5 30
54 31
5 38
58 12
61 47
63 51
65 55



RELATION BETWEEN COORDINATES.

Table for transformation of coordinates—Continued.

73

Latitudo.

4H

45

45

45

’

01

03

04

o7

08

]
I
1
|
l

—
(=4

Difr.

Log II.

1. 8004788

1008
0798
0587
0377
1. 8560167
1. 8559056

9746
95306
0325
9115
8905
8693

8483
8273
B0G3
7852
7641
7431

7221
7011
6799
6580
6379
6167

5957

] g
[<jo =

3637

3420 |
3216

1",

-‘06000

cCOC—weo

ccmonc

—o0O=oO

N)CC:—0.0

NOSSNOD D==coco

PSS Mom——S

O

—

Log K.

2. 0055165

31 |
.13 |
e
401
|
42 |
44
46

Log L. ‘ Latitude.

it

2,3775 r.’) o

G& !
67 |
72

%

&0
S4
8%
92
2.37797
2.37801

Di

Logir. { Qi

.
| 45
i
|

2 i7809
2,37903

07
11
15
19
24
28

2 .mm ll

2, 38004 |

0s 1 45

’

10

11

13

156

16

17

20

"
00 | 1,8352161 21,
10 1950 21
20 1738 21
30 1528 21
0 1317 2
50 1105 21
00 0894 21
10 0633 21
20 0471 21
30 0260 21
40 { 1. 8550049 21,
50 | 1. 8540837 21,
00 9626 21,
10 9415 24
20 9201 21
30 8992 21
40 &781 21
50 8570 21
00 8350 21
10 8148 21
20 7935 21
30 7724 21,
40 7513 2

50 7301 21
00 7089 21
10 6878 21
20 6666 21
3p 6453 2
40 6243 21
50 6031 21
0 5819 21
10 5608 21
20 53.6 21
30 5184 2]
40 4073 21
50 4760 21,
00 4519 21,
10 4337 21.
20 14126 21.
30 3913 21,
40 3701 21.
I 3490 21,
00 3278 21,
10 3067 21,
20 2854 21,
30 2632 21,
40 2430 21,
I 2218 a1
00 2006 21,
10 | 1704 2.
20 | 1581 5)
30 | we | 21
40 | uss o2
5| o5 2
o | 0733 2
10 0a21 | 21
2 0309 21.
30 | 1. 83096 21,
40 | 1. %530584 21.
50 9672 21.
o0 9460 2L

0~ n

- s e

DO RD s B0 4 DD O e OO b b

[REl ST STy &)

LSRR VYA

Ll SIA T L

o3 SR A ]

2

2
2

0055294
96

. 0055298
. 0055300

02
04

84

2, 38096
238101
05

2, 38106
2.38201
06



4

U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

| . / | .
Latitude. | Log /7. | U | Log k. | Log L. || Latitude. | LogZ. | - | LogX. | Log L.
. | |
o s+ ! ! Lo v »
45 20 00| Lassosco | 21.2 | 2.0055422 { 2.38260 || 45 30 00 | 18526084 21.3 | 2.0055551 | 2. 38512
10 9248 | 21.2 % 64 10 6471 21,3 : 16
20 9035 | 21.3 26 65 20 6257 | 214 55 20
30 8823 | 212 28 72 |\ 30 6043 21.4 57 24
40 111 212 31 77 ) 40 5330 21,3 60 29
50 8308 | 2L.3 33 8L {1 50 5616 21,4 62 33
45 21 00 8186 | 21.2 35 "5 || 45 31 00 5403 21,3 64 37
10 7074 | 212 37 %9 10 5190 21.3 66 41
20 7760 | 21.4 39 93 i 20 4975 215 68 45
30 7548 | 21.2 41 | 2.38297 || 30 4702 21.3 70 49
40 7336 | 21.2 44 | 2.38302 40 4548 21,4 73 54
50 7123 | 213 46 06 50 4334 21,4 75 58
45 22 00 6011 | 21,2 48 1045 32 00 4120 21,4 77 62
10 6608 | 21.3 50 14 10 3907 21.3 79 6
20 6155 | 213 52 19 | 20 3692 2.5 81 71
30 6273 | 212 51 23 30 3479 21.3 83 75
40 6060 | 2L.3 57 27 40 3265 21.4 86 70
50 547 | 21.3 59 32 50 3051 21,4 . 88 84
45 23 00 5635 | 21.2 61 36 || 45 33 00 2837 21,4 90 88
10 54221 2.3 63 40 10 2623 21,4 ! 92 93
20 5210 | 21,2 65 44 20 2410 21,3 ! 94 | 2.38508
30 4996 | 21,4 67 48 30 2195 215 96 | 238602
40 4788|2102 70 53 40 1981 21. 4 | 2,0055508 06
50 4571 | 213 72 57 50 1768 21.3 | 2.0055600 10
45 24 00 4359 | 2u2 74 61| 45 34 00 1554 21. 4 02 14
10 4461 2013 76 65 10 1340 21,4 04 18
20 3033 | 2.3 78 69 20 1125 215 06 22
30 3720 21,3 80 73 30 0911 21. 4 08 26
10 3508 | 2L2 &2 8 40 0098 21.3 1 31
50 3204 | 21.4 84 %2 50 0483 21.5 13 35
45 25 00 3081 | 21.3 86 86 || 45 35 00 0269 21.4 15 39
10 2569 | 21,2 &8 90 10 | 1. 8520055 21,4 17 43
20 2655 | 21.4 90 94 20 | 1.8519840 21.5 19 47
30 2442 21.3 92 | 2.38399 30 9626 21, 4 21 51
40 2230 | 21.2 95 | 2.38404 40 9412 21,4 24 56
50 ome | 214 97 0% 50 9197 21.5 2 60
I
45 26 00 1803 | 21.3 | 2.0055499 12|45 36 00 8983 21.4 28 64
10 1590 | 21,3 2. 0055501 16 10 8769 21,4 30 68
20 sl 22| 03 20 20 8554 21.5 32 72
30 164 | 21,4 | 05 24 30 8340 21,4 34 76
40 0951 | 213 08 29 40 8126 21,4 37 81
50 0738 | 203 10 33 50 7911 21.5 30 85
45 27 00 05251 21,3 12 371l 45 37 00 7697 21.4 41 89
10 0312 213 14 11 10 7483 21,4 43 93
20 | 18330008 | 21.4 16 45 20 7268 215 45 | 2,38007
30 | 1.8520%%6 | 21,2 18 49 30 7053 21.5 47 | 2.38701
10 0673 © 21.3 21 54 40 6839 21.4 5 06
50 9459 i 21,4 23 58 50 6625 21.4 52 10
45 28 00 9246 [ 213 25 62|l 45 38 00 6411 21. 4 54 14
10 9033 | 21.3 2 66 10 6196 2405 56 18
2 21,4 29 70 20 5081 2.5 58 22
30 5. 21,4 3 74 30 5767 21. 4 60 2
10 21,3 34 79 40 5552 215 63 31
5 21,4 36 83 \ H 5337 215 65 35
45 29 00 21.3 3% K7 | 45 30 00 5123 21.4 67 39
10 2103 10 91 10 4908 2.5 69 43
20 21,4 42 05 20 4693 2.5 71 47
30 1 21.3 44 | 2.3%409 | 30 4478 20,5 3 51
40 § 21. 4 47 | 2.38504 | 40 4264 21,4 % 5
50 6807 | 21,4 49 0% 50 4049 21.5 78 60
45 30 00 6684 | 21.3 51 12/ 45 40 00 3835 21,4 80 64




RELATION BETWEEN COORDINATES. 75

Table for transformation of coordinates—Continued.

Latitude. | Log II. Dl‘ﬂ Log K. | Log L. : Latitude. [ Log JI. ! If,‘,ﬂ log K. | Log L.
A Y N B T R SN

° I 1 l ° ’ 1 I

45 40 00 | 18513835 | 21.4 | 2.0055680 | 2.35764 || 45 50 00 | 1.8500000 21,6 { 2.0055808 | 2. 39017
10 w19 2.6 82 8 10 0692 21,7 10 21
20 3404 | 215 84 72 20 0477 21.5 12 25
50 3180 | 21.5 6 76 30 0261 21.6 14 2
40 2975 | 214 89 81 43 | 1. 8500045 21.6 17 34
50 2060, 21.5 91 6 50 | 1.8499820 21.6 19 3R

I

4 41 00 2546 | 21.4 93 90 )| 45 51 00 9613 21.6 21 42
10 2331 ¢ 21.5 95 94 10 9397 21.6 23 46
20 2115 | 21.6 97 | 2,38708 20 9180 21,7 25 56
30 1901 | 21.4 ] 2,0055699 | 2.35802 30 8964 21.6 27 54
40 1685 | 21.6 | 2.0035701 07 49 8748 21.6 30 59
50 1469 i 21.6 03 1 50 8531 21.7 32 63

46 42 00 125 | 214 05 15 1 45 52 00 8315 21.6 3 67
10 1041 ! 214 07 19 10 8009 21.6 36 71
20 0825 | 21.6 09 23 20 7582 21.7 38 7%
30 1 0610 | 2.5 1 27 30 7666 21.6 40 %0
40 0395 | 21.5 14 32 40 7450 21.6 43 84
50 [ 18510179 ] 2L.6 16 36 50 7233 21.7 45 9

45 43 00, 18300964 | 21.5 18 40 || 45 53 00 7016 21,7 47 03
10 9750 | 21.4 20 45 10 680D 21.6 49 1 2,39097
201 9334 | 21.0 22 50 20 6584 21.6 51 | 2,39101
30 ! 9319 21.5 24 54 30 6367 21.7 53 05
40 | 9104 | 21.5 27 58 40 6151 21.6 56 10
50 888 | 21,6 29 62 50 5931 21.7 58 14

48 44 oo! 8673 | 21.5 31 66 || 45 34 00 5718 21.6 60 18
10 8458 | 215 33 6 10 5502 21.6 62 22
20 f243 | 2.5 35 74 20 5245 21,7 64 2%
30 1 8027 [ 216 37 78 30 5068 2.7 66 30
40 7812 | 21.5 40 3 |l 40 4852 21.6 69 35
50 596 | 216 42 &7 | 50 4635 21.7 7 39

é6 45 00 738 215 44 o1 ,45 55 00 21.7 73 43
10 766 | 215 46 95 10 21.6 75 47
20 6950 | 21.6 48 | 2,38809 20 21.8 71 51
30 67345 21.5 50 | Z.3%4G3 30 21.6 79 55
40 | 6520 | 21.5 53 0% i 40 21.7 81 60
50 | 6303 | 21.7 55 12 ); 50 21.7 83 64

|

45 46 09| GORN | 21.5 57 16 1) 45 56 00 21.7 85 68
10| 5873 | 215 59 20 10 21,6 87 72
20 5657 | 21.6 61 24 20 21.8 89 76
30! 5441 216 63 28 {{ 30 21.6 91 S0
401 5226 | 21.3 [ a3\ 10 21.7 94 56
50 ! s009 (21,7 68 37 &0 21,7 96 %0

¢ 47 00 4784 21.5 70 41 445 57 W 21,7 | 2,0055808 04
10 4570 1 215 72 45 10 217 | 2.0055900 | 2.39198
20 4363 | 21,6 % 49 2 21,6 02 | 2,39202
30 4147 21.6 76 53 1 30 5 21.8 04 06
10 3931 1 21,6 78 58 40 ms 20,7 07 11
50 3wl 208 50 62 | 50 b 21.7 ag 15

46 48 00 3500 [ 21.6 82 661l 45 58 00 0515 21.6 1 19
10 3% | 20,5 84 70 | 10 oxs {217 13 23
20 3065 | 2.7 6 74 ] 20 | 18490080 218 15 27
30 253 | 216 B8 % 30 | 1.84598G3 21,7 17 31
40 37 | 216 9 3 J 40 9646 21,7 20 36
50 2421] 210 93 = | 50 9428 21.8 22 40

45 49 00 2205 { 21.6 95 021 45 59 w 9219 2L6 24 £
10 1980 | 21.6 97 | 2, 38996 10 5995 21.7 2 X
20 1774 | 215 1 2.0055799 | 2, 39000 %A ®I77 21,8 28 b2
30 1557 21, 7 ¢ 2,0065501 04 30 8560 21,7 30 56
40 1341 ] 216 04 09 10 8343 21.7 33 61
50 1125 | 216 06 13 50 8125 21.8 35 65

45 50 00 0909 | 216 C§ 171046 00 o 7908 2L7 37 69




76 U. S. COAST AND GEODETIC SURVEY.

Table for transformation of coordinates—Continued.

— e e — :
. : 1 ! . | i
Latitude. | Log ff. ]ifln Log K. | Log L. I Latitude. l Log H. ]?,l,ﬂ Log A. | Log L.
I !
N Y R S S - | _
° . r e s o
46 00 00 [ 1. 8487908 21.7 [ 2.0055937 | 2. 39269 X 46 10 OG [ 1.8474831 21,8 | 2,0056066 | 2. 3952}
10 7691 21.7 39 73 10 4612 21,9 §8 25
AN T BT (N BT
' 7256 21, X b K 5 21, K
40 748 | 2L 46 86 40 3956 21,9 74 38
50 6820 | 2.8 48 90 | 50 3737 21.9 76 43
46 0L 00 6603 | 21,7 50 94 , 46 11 00 3518 219 78 47
10 6386 21.7 52 | 2.39208 10 3300 21,8 80 51
20 6169 | 21.7 51 { 2.39303 | 20 3081 21,9 82 55
30 5031 | 2L.8 56 08 30 2862 21.9 81 50
&% 5 q $
% ‘F‘Zi“ 21.8 59 12 20 ?MZ_! . 219 8;/ 64
5516 | 21.7 61 16 50 2425 21.8 89 68
R B Gl m| % dmk. s 6| 0
! 1. b .
20 4863 | 2L.9 67 28 20 1768 22.0 95 81
30 4646 21.7 69 33 30 1550 21,8 | 2.0056087 85
40 4428 | 218 71 37 40 1331 21,9 | 2.0056100 90
50 4210 218 73 41 50 1111 22,0 02 94
46 03 00 3993 217 75 45 || 46 13 00 0893 21,8 04 | 2.39598
10 3775 | 2u8 77 49 10 0674 21,9 06 | 2.39602
20 3557 | 2L 7sl> v»; 38 842';)2 32. 0 (112 08
30 3339 218 8 5 ; 1.9 1
40 3122 21,7 84 62 40 | 1. 8470017 20,8 13 15
50 2003 | 21.9 86 66 50 | 1.8460797 22,0 15 19
46 04 00 2686 | 217 88 7(4) 46 14 og 9.‘:;78 g\.o }3) p-]
10 2468 | 218 90 7 1 9359 1.9 ¢ 27
28 2251 | 21,7 92 ;3 328 2},%‘,’ %fg %é gx
3 2032 21.9 94 g . S5
40 1815 21.7 97 RS 40 8702 21,9 26 40
50 1507 | 2.8 | 2,0055099 92 50 8482 22,0 28 44
46 05 00 1379 | 21.8 | 2.0056001 | 2.39396 || 46 15 00 8263 21,9 30 43
% 1162 219 03 [ 2. 3048(4] ég 5242‘5 g; 8 ;i 52
0943 21.9 05 825 . 0 6
30 0725 { 2.8 07 03 30 7605 22.0 36 60
40 0507 21.8 10 13 40 7386 21,9 39 65
5 0289 1 21,8 12 17 50 7167 21,9 41 69
46 06 00 | 1.8480071 | 21.8 14 21 ()46 16 00 6048 21,9 43 73
é?) 1. &47&@53 gl.x 12 %;; ég ?729 gés 47; 7
34 1.6 I 500 X h 81
30 0116 21.34 20 33 | 30 G20 | 220 49 85
40 9198 21.8 23 38 40 6070 21.9 52 90
50 s | 218 2% 42 | 50 5850 f 22,0 54 94
46 07 00 8762 | 218 27 46| 46 17 00 5631 21,9 56 | 2,39608
10 R34 | 2.8 29 50 10 5412 21,9 58 | 2.30702
| Mo o B o | Bl 2o Gl 0
: R 21,8 3: a8 3 g7: 2, ) 1
40 7&2;]) 21L8 36 (;J l 40 47:1.’! 21.8 64 15
50 7670 | 21.9 38 67 50 4533 22,0 66 19
46 08 t})g Zi"’? l 218 43 ;1 a6 18 (1)8 43{1)3 g'z.o % 23
234 2.8 4 5 4004 1.9 27
20 7016 21.8 44 79 | 20 3875 219 72 32
30 6796 | 220 6 &3 [ 30 3654 22,1 74 6
40 GATR 21.8 49 8% 40 3435 21.9 ki 40
i 6360 21.8 51 g2 I 5 3215 22.0 70 45
46 09 00 6142 | 2L 531 2.39196 [ 46 19 00 2996 21,9 81 49
10 5924 218 55 | 239500 | 10 277 21.9 83 53
20 5705 2L9 57 [$2 20 2556 22,1 85 57
30 548 | 21,9 59 0% 30 2337 21,9 87 61
40 526% 21.8 62 13, 40 2117 22,0 90 66
50 5049 | 21,9 64 17 | 50 1496 22.1 92 70
46 10 00 4831 | 218 66 21146 20 o0 1677 21.9 94 7%




RELATION BETWEEN COORDINATES.

Table_for transformation of coordinates—Continued.

Latitude.

46

44

46

46

46

46

46

46

20

21

22

24

26

27

28

3¢

Log Ii.

1, 8461677
14567

o
1
O

5952
5732
5512

5201

|
5071 |
4850
4630 |
4409 |
4189 |
968 |

3748
3527 ¢
3306 |
3086
2865 i
2644

2423 !
2203
1981 |
1764
1510
1319 |

1wﬁ
0877
0656 !
0435
1, 8450214 |
L 549993 |

9772 |
9351
a330 |
9109
wm‘
8667 |

8446 (

DOoODOoOOC

BEREEE BENNRE

B BENSNE RENERS

0
N

¥
DCR=O HCO=OD OO PDOD HOD=OS

~
i

Log K.

2. 0056194

96
2. 0056198
2. 0056200
03
05

1

93
95
97
2. 00536299

2, 0056301

°
2,30775 || 46
79

83
87
92
2. 39796

46

46

2. 39896

2. 30900
04
08 |
12
17
21 |

46

25 || 46
20
33 |’
37

i
46 |

46

40

=1
P

04
2, 39998

|

2.40002 || 46
o |
|

2711 46

.

30

31

33

35

36

38

39

40

Log L. ;II Latitude.

7

Log 1.

1. 8448446
8225
2003
7782
7561
7339

THR

0470
0248
1, 8440026
1. 8439804
0582
9360 |

9138
916
8694
8472
8250
8027

7805
7583
7360
7138
6918
6693

B s O Pt 2

NBRERERE RBRERRSE
RO == e

TR NN
ISR g ol ol
DD DD bt st et

NN N
RIBEERY

Log I,

2. 0056323
25

27
30
32
34

36
38

94
Y6
2. (056398

Log L.

2, 40027
31

2, 40098
2. 40102
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Table for transformation of coordinates—Continued.

Latitudo. | Log II. DQ!‘ Log K. | Log L. || Latitude. | Log II. ?},ﬂ * | Log K. | LogL.
L f " & 4 27
46 40 00 | 1.8435138 22.2] 2.0056431 | 2.40279 || 46 50 00 | 1.8421750 22.4 | 2.0056580 | 2.40332
10 4815 22.3 33 83 10 1527 22.3 82 36
20 4692 22.3 55 87 20 1303 22. 4 84 40
30 4470 22.2 58 92 30 1080 22.3 87 45
40 4248 22.2 60 | 2.40296 40 0855 22,5 89 49
50 4025 22, 62 | 2.40300 50 0632 22.3 91 53
46 41 o0 3802 22.3 64 04 (146 51 00 0408 22.4 93 58
10 3580 22.2 66 a8 10 { 1. 8420184 22, 4 95 62
20 3357 22.3 68 12 20 | 1. 8419960 22. 4 97 66
30 3134 22,3 71 17 30 9736 22.4 | 2. 0056599 71
40 2012 22,2 73 21 40 9512 22.4 | 2.00506601 73
50 2688 2.4 75 25 50 9288 22.4 03 79
46 42 00 2466 22.2 T 29 (1 46 52 00 9064 22. 4 05 83
10 2244 22,2 79 33 10 8B40 22.4 07 87
20 2020 22,4 81 38 20 86135 22,5 09 91
30 1798 22.2 &4 42 30 8392 2.3 12 | 2, 40596
40 1575 22,3 86 44 40 RI168 22,4 14 | 2.40600
50 1352 22.3 88 51 50 7943 22.5 16 04
46 43 00 1129 22.3 90 55 1] 46 83 00 7719 22.4 18 08
10 0906 22.3 92 59 10 7495 22.4 20 12
20 0684 22,2 94 64 20 7270 22.5 22 16
30 0461 22.3 97 69 30 7046 22. 4 25 21
HY 0238 22,3 | 2. 0056499 73 40 6822 22. 4 27 25
50 | 1. 8430015 22.3 { 2. 0056501 77 50 6598 22. 4 29 29
46 44 00 | 1. 5429702 22,3 03 81 1146 54 00 6374 22,4 31 33
10 9570 22,2 05 85 10 6150 22.4 33 37
20 9346 22,4 07 89 20 5925 22.5 35 41
30 9123 22,3 09 04 30 5701 22. 4 38 48
40 8900 22.3 11 | 2.40398 40 576 22.5 40 50
50 8677 22,38 13 | 2.40402 50 5252 22. 4 42 54
48 45 00 8454 22.3 15 06 |1 46 55 00 5028 22,4 44 b8
10 8231 22.3 17 10 10 4804 22,4 40 62
20 8007 22, 4 19 14 20 4579 22.5 48 067
30 7784 22.3 22 19 30 4335 22.4 51 71
40 7561 22.3 24 23 40 4130 22,5 53 73
50 7337 22. 4 26 27 50 3905 22,5 53 80
46 46 00 7114 22.3 28 31 (|46 56 00 3681 2.4 57 84
10 6891 22,3 30 35 10 3457 22,4 59 | 8%
20 6668 22.3 32 39 20 3231 22.6 61 92
30 (445 22.3 35 44 30 3007 22,4 64 | 2.40697
40 6221 22. 4 37 48 40 2783 22.4 66 | 2.40701
50 5998 22.3 39 52 50 2557 22.6 68 03
46 47 00 5775 22.3 11 56 || 46 57 G0 2333 22,4 70 08
10 5552 22.3 43 60 10 2109 22.4 72 13
20 5328 22. 4 45 64 20 1884 2.5 74 17
30 5105 22.3 48 69 30 1660 22.4 76 22
40 4882 22.3 50 73 40 1434 22,6 78 20
50 4658 22.4 52 ki 50 1210 22.4 £0 30
40 48 00 4434 22,4 54 811 46 58 00 0085 22,5 82 34
10 4211 22.3 ki, 85 10 0761 22.4 84 3%
20 3987 22, 4 58 &9 20 0535 2.6 86 42
30 3764 22.3 61 94 30 0311 22,4 89 47
40 3540 22, 4.{ 63 | 2. 40408 40 | 1. 8410088 22,5 91 51
50 3316 22.4 65 | 2.40502 50 | 1. 8400860 22.6 93 56
46 49 00 3003 22,3 67 06 || 46 59 00 9836 22. 4 85 80
10 2869 22, 4 69 10 10 9411 2.5 97 61
20 2045 22. 4 71 15 20 gi85 22,6 { 2. 0056699 068
30 2422 22.3 74 19 30 8961 22.4 | 2.0056702 73
40 2198 22. 4 76 23 40 8736 2.5 04 77
50 1974 2.4 8 28 50 8510 22.6 0% 81
48 50 00 1750 22.4 80 321147 00 00 8285 2.5 08 8
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Table for transformation of coordinates—Continued.

1
[
Latitude.| Log IT ' Log K. | Log L. l\ Latitude. | Log /7 Il)’l’” Log K. | Log L.
e e e S )
o 1 s e +

47 00 00 | 1.8408285 22,5 | 2.0050708 | 2.40785 (1 47 10 00 | 1. 8394741 22,6 | 2.0056837 | 2. 41038
10 8061 2.4 10 89 | 10 4515 22.6 39 12

20 7835 | 22.6 12 93 20 4283 2.7 41 46

30 7610 | 22.5 15 | 2.40798 30 4062 22.6 43 51

40 7385 22,5 17 | 2.40802 40 3836 22.6 45 55

50 59| 22,6 19 06 30 3609 22.7 47 59

47 01 00 6034 22.5 21 10 () 47 11 00 3382 2.7 49 63
10 6709 1 225 23 14 10 3150 22,6 51 67

20 6484 2.5 25 19 20 2930 22.6 5 71

30 6259 2.5 28 23 30 2103 22,7 56 76

40 6033 22.6 30 27 40 2476 2,7 53 80

50 5808 | 22.5 32 32 50 2250 2.6 60 84

47 02 0O 5583 2.5 34 Bl47 12 0O 2023 22.7 62 88
10 3358 [ 22,5 b 40 10 1797 22,6 64 92

20 5132 2.6 38 44 20 157 227 66 | 2. 41096

30 4907 2.5 41 49 30 1343 2.7 60 | 2.41101

40 46582 22.5 43 53 40 117 22.6 71 05

50 45% ) 22.6 45 57 50 0880 22.8 73 ]

47 03 00 4231 22.5 47 611147 13 00 22,6 75 13
10 4005 22.6 49 65 10 0436 22,7 i 17

20 779 | 226 51 09 20 | 1,]390200 22,7 7 21

30 3554 | 22,5 34 74 30 | 1.83%0082 22,7 82 26

40 3329 2.5 5 78 40 9756 23,6 84 30

50 3102 22.7 5% 82 50 9528 22,8 86 34

47 04 00 2877 22.5 60 8147 14 00 9301 22,7 88 38
10 252 22.5 62 9 10 075 22,6 90 42

20 226 | 226 64 91 20 8847 22.8% 92 47

30 2201 22.5 65 | 2.40599 30 8620 2.7 95 52

40 1975 22,6 68 | 2.40003 40 K393 22.7 97 56

50 1749 | 22,6 70 7 50 {166 22,7 | 2.0056899 61

47 05 00 1524 22.5 72 il 47 15 00 7939 22.7 | 2.0056901 65
10 1208 | 22,6 74 15 16 7712 2.7 03 69

20 1072 | 22,6 76 19 20 7486 2.6 05 73

30 0846 22,6 79 24 3p 7259 2.7 08 78

40 0621 2.5 /1 A 40 7031 22.8 10 82

30 0394 2.7 8 32 50 G304 22.7 12 86

47 06 00| 1.8400169 | 22,5 83 36 | 47 16 00 6577 22.7 14 il
10 | 1. K399913 22.6 87 10 to 6350 2.7 16 04

20 9718 2.7 80 44 20 8122 22.8 18 | 2. 41198

30 9191 22.5 92 49 30 5805 22,7 20 ) 2. 41203

40 92AH 22.6 04 51 40 HH08 22.7 22 o7

50 9038 22,7 96 58 5 5410 92,8 24 11

47 07 O K813 22,5 | 2.0056708 62147 17 O 5213 22,7 2 15
10 RIST 22.0 | 2.0056800 66 10 49% 2.7 28 19

20 8360 22.7 02 70 20 475% 22,8 30 23

30 8135 | 22.5 05 % 30 4531 22,7 33 28

40 7909 22.06 07 9 40 4304 22.7 35 32

50 7682 | 22,7 09 83 i 4076 22,8 37 36

47 08 W 7456 { 22,6 1 87 0147 318 00 3819 2.7 39 40
10 720 ) 226 13 01 10 3621 22.8 41 44

20 7004 22,6 15 ) 2. 40996 20 3303 228 43 48

30 6778 | 22.6 18 | 2.41000 30 3166 2.7 46 53

40 6552 | 22.0 20 04 40 2939 2.7 48 67

50 6326 22,6 22 00 50 2710 2.9 5 61

47 09 00 6100 | 22.6 24 13{47 10 %0 2480 2.7 52 85
10 5874 |  22.6 ) 17 10 2250 2.7 54 69

20 5647 22.7 28 2] 20 2028 2.8 56 73

30 5421 22.6 31 20 30 1801 2.7 59 78

40 5195 1 22,6 33 30 10 1573 22.8 61 82

50 4967 22.8 35 34 50 1345 22.8 63 &6

47 10 00 4741 22.6 kg 38 ll4r 20 00 118 22,7 65 90




80 U. S. COAST AND GEODETIC SURVLY.

Table for transformation of coordinutes—Continued.

i ! l i |
Latitude. | Log 1f. | Ui | Log K. | Log . |'| Latitude. | V.o II. Dl | tog K. | Log L.
i f . [
——- | il i — - — =
o ’ r . | o Fa 1 I
47 20 00 | L.&381118 | 22,7 | 2.0056065 | 2.41290 || 47 30 00 | 1. 8367414 22.9 | 2.0057093 | 2. 41544
10 0890 | 22,8 67 94 10 7186 22.8 95 1
20 0662 | 22.8 69 | 2.41209 20 06956 23.0 | 2.0057097 5
30 34| 2.8 72 0 2,41308 30 6727 22.9 | 2,0057100 57
40 | 1.8380207 | 22.7 7 07 10 G498 22,9 02 61
50 ) 18379978 | 22.9 76 ! 12 50 6208 23.0 04 66
47 21 00 9751 ¢ 22,7 7| 16 3 47 31 00 6039 22,9 06 70
10 9523 | 22.8 80 20 10 5810 22.9 08 74
20 9295 | 22.8 82 24 20 5581 22,9 10 78
30 9067 | 22.8 85 29 30 3352 22.9 13 &3
40 SR39 | 22,8 87 33 40 5123 22.9 15 87
50 811 2.8 89! 37 50 4893 23.0 17 91
47 22 00 8383 | 22.8 91.| 41 || 47 32 00 4664 22,9 19 95
10 8155 | 22.8 93 : 16 10 4434 2.0 21 | 2.41599
20 7928 | 22,7 95 | 50 20 4204 23.0 23 | 2.41603
30 7700 | 22,8 97 55 30 3976 22.9 26 08
10 471 | 22,9 | 2.0056999 ! 59 10 3746 22.9 28 12
50 7243 | 228 | 2.0057001 63 50 3516 23,0 30 16
47 23 00 70151 22,8 03 67 11 47 33 00 3287 22.9 32 20
10 6788 | 22.7 05 71 10 | 305% 22,9 34 24
20 6539 22,9 07 75 20 2828 23,0 36 28
30 6331 22.8 10 80! 30 2599 22.9 38 33
10 6103 : 228 12 84 40 2369 23.0 40 37
50 5874 | 22,9 14 88 | 50 2140 22.9 42 41
17 24 00 5616 | 22.8 16 92 || 47 34 00 1910 23.0 44 45
10 5418 | 20.8 18 | 2. 41396 10 1681 | 22,9 46 49
20 51801 22,9 20 | 2. 41400 20 1451 23.0 48 53
30 4961 ¢+ 22,8 23 05! 30 1221 23.0 51 58
40 47331 22,8 25 09! 10 0992 22.9 53 62
50 45041 22,9 27 13 i 50 762 23.0 55 66
47 25 00 4276 | 22.8 29 17 |1 47 35 00 0532 23.0 57 70
10 4048 | 22.8 31 21 10 0303 22.9 59 7
20 3818 | 23,0 33 26 ! 20 | 1.8360072 23.1 61 79
30 3590 | 22,8 36 30| 30 | 1. 8350442 23.0 64 83
10 362! 22,8 38 34 40 9613 [ 22.9 66 87
50 3133 | 22.9 10 39 50 9383 23,0 68 92
i
47 20 00 2905 | 22.8 42 43 |1 47 36 00 9153 23.0 70 | 2.41608
10 2676 | 227 44 47 10 8923 23.0 72 | 2, 41700
20 2448 22.8 46 51 20 S$603 23.0 74 04
30 2220 | 22,8 49 56 30 8463 23.0 77 09
10 1991 | 22.9 5 60 m %233 23.0 79 13
50 17621 22.9 53 64 50 8003 23.0 81 17
17 27 00 1534 | 22.8 55 68 |1 47 37 00 7773 23.0 83 21
10 1305 | 22.9 57 72 10 7543 23.0 85 25
20 1076 | 22.9 59 76 20 7314 22.9 87 20
30 0848 | 928 62 81 30 7084 23.0 ap 34
10 w19 ! 22,9 64 83 40 6453 23.1 92 38
50 0390 i 22,9 66 ]9 50 6623 23.0 94 43
47 28 00| 1.8370161 | 22,9 a8 93 || 47 38 00 6393 23.0 06 17
10 | 1.8360033 | 22.8 70 | 2.41407 10 6163 23.0 | 2.0057198 51
20 9703 23.0 721 2.41501 20 5933 23.0 | 2, 0057200 55
30 9175 | 22.8 74 06 30 5703 23.0 03 60
40 9246 | 22,9 76 10 ; 40 5473 23.0 05 64
50 9016 | 23.0 78 14 i 50 5242 2.1 07 68
47 29 00 /788 | 22,8 80 1851 47 39 00 5012 23.0 09 72
10 8559 | 22,9 82 22 | 10 4782 23.0 11 76
20 8330 | 22,9 84 26 | 20 4551 23.1 13 80
30 8102 | 22.8 87 31« 30 432] 23.0 15 85
10 7872 | 23.0 £9 35 40 4091 23.0 17 %9
50 7643 | 22.0 91 39 50 3860 2.1 19 93
47 30 00 7414 | 229 93 441147 40 00 3629 23.1 21 97
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Table for transformation of coordinates—Continued.

[ ! " ' i |
Latitude. | Log /. i I:W Log I I Log L. | Latitude. ! Log If. ! ]?,'," i Log K. : Log L.
| . |
e e — - —_ T
o 7 ’” I ! ° ’ ” |

47 40 00 | 18853620 | 23,1 | 2.0057221 | 2.41797 || 47 50 00 | 1. K339764 23,2 | 2.0057349 | 2. 42050
10 3399 23.0 23 | 2. 41801 10 9533 2.1 51 54

20 3160 | 23,0 25 06 | 20 9300 23.3 53 59

30 2030 | 23.0 2% 10| 30 9069 2.1 50 | 63

i 2708 | 23,1 30 14 | 10 8337 23.2 58 | 67

0 2478 | 23.0 32 19 | 50 8605 23.2 60 72

47 41 W o247 | 2.1 34 23| 47 51 00 8373 23.2 62 76
10 W7 | 2.0 36 27 | 10 s142 | 21 64 50

20 1786 | 2.1 38 31 | 20 7910 23.2 66 84

30 1555 1 23.1 41 16 | 30 7678 23.2 69 89

40 1325 {  23.0 43 40 40 7446 23,2 71 93

50 1004 | 231 45 44 l 50 | 7214 2.2 73 | 242097

47 42 00 0863 | 23.1 47 48 |l 47 52 00! 6982 23.2 75 | 2.42101
10 0633 | 23.0 49 52 10 6730 23.2 77 05

20 0402 | 23.1 51 56 20 6518 2.2 79 09

50 | 18350171 | 201 54 61 ) 30 6256 23.2 82 14

40 | 1sM9M1 | 2.0 56 65 40 6054 23.2 84 18

50 9709 | 23.2 58 69, 50 5821 23.3 8 22

47 43 00 9479 7 23.0 | 60 73147 53 00 5589 23.2 88 26
10 9248 | 23.1 62 77 10 ) 5357 23,2 ) 30

20 9017 | 23.1 . 64 Al | 2 5124 23.3 92 34

30 8786 | 231 67 6 | 30 4892 23.2 95 39

40 8365 1 231 ' 59 90, 40 | 4660 23.2 97 44

50 X324 1 23.1 7 01, 5 I 4428 23.2 | 2.0057309 43

47 44 00 R093 | 2.1 73 | 2. 41898 Y7 51 00 4195 23.3 | 2.0057401 52
10 7862 | 23.1 75 | 2.41002 10 3963 23.2 03 56

20 7632 | 23.0 7 06 20 3730 2.3 05 61

0 401 B 79 1 | 30 3408 | 212 08 G5

40 7169 | 23.2 81 15 | 40 3266 23.2 10 69

a 6938 [ 23.1 8 19 £ 3033 23.3 12 74

47 45 00 6708 | 23.0 85 23 | 47 55 00 2601 23.2 14 78
10 6477 | 2.1 87 27 10 2569 23,2 16 82

20 6245 | 23.2 89 32 20 2337 28.2 18 X6

30 6014 | 23.1 92 36 30 2104 23.3 20 91

40 188 | 231 94 41 40 1871 23,3 22 95

50 8551 23.2 1 % | 16 50 1639 23,2 24 | 2.42199

47 46 00 5320 [ 23.1 1 2.0057208 50 | 47 56 00 1407 23.2 26 | 2.42203
10 5000 | 23.0: 2,0057300 | i 10 1174 2.3 281 07

20 4858 | 23.2 02 58 20 0941 23.3 30 11

30 10627 | 2.1 05 63 30 0709 23.2 33 16

40 4306 | 23.1 07 67 40 0476 23.2 35 20

50 4163 | 23.3 09 71 50 0243 23,3 37 24

47 471 0 3932 [ 23.1 11 75 )l 47 57 00| 1 s330010 23.3 39 28
10 3701 | 21 13 79 10 | 1. 8320778 23.2 41 32

20 701 2.1 15 83 20 9545 23.3 43 36

30 3230 23.1 B 58 30 9312 2.3 46 41

10 | 3007 | 23.2 20 92 40 9050 23.2 48 45

5 | 2776 1 231 22 | 2.41996 50 8546 23.4 50 40

47 4% 00 | 2545 | 231 21 | 2.42000 (| 47 58 00 8613 23.3 52 53
0 2313 | 23.2 2 04 10 K381 2.2 54 57

20 | 2081 | 2.2 24 08 20 8147 23. 4 56 61

30 W50 | 2.1 31 13 30 7915 23.2 59 6

40 1 W16 | 2.1 33 17 40 682 23.3 61 70

50 | 135 | 23.3 35 21 | 50 748 .4 63 74

o490 00|  mss | o= 37 00 26| 22 65 18
10 w24 | 231 39 10 6983 2.3 67 82

20 | 0691 2.3 41 20 6750 23,3 69 87

30 of60 | 231 43 30 6517 2.3 72 ol

40 ) 15340228 | 23,2 45 40 6284 23.3 74| 242205

20 LNI0N6 | 2.2 47 50 6051 23.3 76 | 2. 42300

47 50 o | o764 | 23.2 49 00 5818 23.3 1 78 o4

OHRRG " —-38 ~—0
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U. 8. COAST AND GEODETIC SURVLEY.

Table for transformation of coordinaics—Continued.

o I
Latitude. | Log M I}!IT' Log K. | Log L. | Latitude. | T.og I,
. i

° ’ " H o + I

48 00 00 | 1.8325818 20057478 | 24204 I 48 10 00 | 1 xanimas
10 5585 80 08 10 1554
20 5351 52 12 ‘ 20 1320
30 5117 34 17 30 1086
40 4385 6 21 40 0830
50 4651 85 5, 0 0616

48 01 00 90 29 4% 11 G0 0382
10 92 43 10 | 1. 8310147
20 94 28, 20 | 1. 8300012
30 97 43 | 10 %677
10 2, 0057499 47 40 0443
50 2. 0057501 51 | 50 9208

1 02 00 03 550 4% 1200 8973
10 05 59| 10 8739
20 07 63 20 8303
30 10 68 || 50 §269
10 12 72 | 10 034
50 14 76 | 50 7798

i3 03 00 23 16 80 48 13 00 7564
10 18 B4 o 10 7329
20 23, 4 20 89 ! 20 7093
30 93, 4 23 91| 30 6359
40 23,3 25 | 242307 40 6624
50 | o1 27 | 242402 0 6388

45 04 00 | 1.8320216 | 214 o0 06148 14 00
10 | 1, 8319953 | 23.3 31 10| 10
20 974K 43 14 20
30 9515 36 19 | 30
40 9281 38 23 40
50 9047 40 27 50

@ 03 00 23,4 2 31' 45 15 W 4744
10 23.3 44 25 10 4500
20 2.5 46 39 20 4973
30 25,3 48 4 | 30 4038
40 23. 4 50 48 : 40 3803
50 2.4 52 52 50 3567

45 06 00 x,| 4516 00 3132
10 60 ; 10 3007
20 G4 20 2561
30 69 | 30 20626
40 73 40 23390
50 7! i 2054

45 07 00 ) 70, 1919
10 3 | 10 1654
43 5538 | 20 1448
3 5304 30 1212
40 5070 | : 10 0977
50 4835 | - 42503 5 0741

435 08 08 4(;01| 07 || 48 18 00 03506
1 4367 1! 10 0270
20 4132 15 | 20 | 1. 8300035
30 3898 20 | 30| 1. 8209500
40 3661 24! 40 9563
50 3429 28 50 438

| 1

45 09 00 3195 1 33 48 19 oo| 9092
10 2061 : X5
w01 2w i 0|
30 2492 46 30 K85
40 2258 | 50 40 149
50 2023 04, 50 ! 7913

¢ 10 0 1788 | 581 48 w0 ool 7677

|

Difr.

1",

4 IS XExBRE d
LI LTI TR e 3 i e T

©
@

B
SISO Craka Lk oac CGrve

ScIoacoe Oocistre

S
FRE RS
Sussaa

Crelrr O

Lo

‘C>GC‘\!

hil
01
93

9
a7
2. 0057649
zmnnm
04
06

08
10
12
15!
17 §
19

Log L.

2. 42558
62

2. 42500
2. 42600
05

&4
093
2, 42697
2. 42701
06
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Table for transformation of coordinates—Continued.

83

Latitude. | Log II. L])L(Y Log K. | Log L. \ Latitude. Log . f 11>,‘,”'
S ISR R S AU |
o s e ¢ n
48 20 00 | 1.8207677 23.0 | 20057734 | 2.42812 || 4% 30 00 | 1.R28UKY 23.7
19 7441 23.6 36 16 || 10 3246 2.7
20 7206 23.6 38 20 2 E 23.8
30 G969 23.6 40 25 30 2.7
40 6734 23.5 42 2 40 23.7
50 G497 23.7 44 33 50 23.9
48 21 00 G261 2.6 406 3748 31 ™ 2008 2.7
10 25 23. 4 48 41 10 1821 23.7
0 .5 50 45 20 1583 23.8
30 [ 53 50 30 1346 2.7
0 .7 55 54 40 1109 2.7
50 6 57 58 50 0870 2.9
i85 22 o 59 G624l 48 32 00 0633 2.7
10 61 06 10 0396 3.7
20 63 71 20 [ 1.828M 58 23.8
304 6 7 30 | 1. 8274020 238
41) 68 79 40 0683 23.7
a0 70 &4 50 9415 23.8
48 23 0 72 88 148 33 W0 0207 .8
10 74 92 10 8970 2.7 |
20 76| 242806 20 8732 23.8
30 70 . 2.42000 30 $495 23.7
40 Sl 05 40 8266 2.9
&0 83 09 50 8018 n7
418 2& 0 3.7 &5 13 ] 48 34 00 7781 AR
10 3.5 87 17 10 7544 23.7
20 3,7 59 21 20 7305 2.9
30 3. 6 91 26 30 TR 2.7
10 3.7 93 31 40 6]30 23.8
50 0826 | 23.7 95 35 | 50 6591 23.9
48 25 M0 050 3. 97 39148 35 00 5354 2.7
10 D23 G 2 00577 13, 10 G116 2.8
20 R 2, 0057801 47 20 5877 23.9
30 23.6 o4 52 30 5640 23.7
40 3. (1. 56 40 5102 L8
50 . 0% (0 50 5163 2.9
48 26 00 9171 ( 23.6 10 G4 (1 48 36 00 4925 2.8
10 K034 2.7 12 68 10 4087 2.8
20 @07 BT 14 73 20 4418 23.9
30 8460 | 23.7 17 77 30 4211 n.7
40 s20 | 2.6 19 AL | 40 3073 AR
5 TUSG | 238 2t K6 50 3734 23.9
48 27 0 7750 | 23.6 zs’ «.)0’ 48 37T 0 3406 2.8
10 7513 2.7 25 ’ 01 | 10 3258 23. 8
20 7276 | 27 27 | 2.42008 20 3010 2.8
30 7039 | 2.7 30 2.43003 30 2782 2.8
40 GRO2 2.7 32 07 40 2543 2.9
50 G565 AN 341 1n i 50 2305 2.8
48 28 (0 (328 2.7 306 ‘ 15 | 48 38 00 2067 23.8
10 G001 | 2.7 38 19 10 1828 2.9
20 5853 2.8 A0 { 23 20 1580 23.¢
30 5617 23,46 13 ol 30 1351 23. 8
10 w0 {27 145 | 32 10 ms | =8
50 5142 23. %8 47 36! 50 0874 23.9
48 20 00 4005 23.7 49 1(){ 48 39 00 0(';3(':' 2.8
U] 45068 2.7 51 14 10 0397 .9
20 4431 2.7 53 48 | 20 | 1.8270158 23.9
30 4195 23. 6 55 53 30 | 1.8260020 23.8
40 3957 2.8 57 57 , 40 BGR1 2.0
S50 3720 23.7 59 61 1 50 9442 2.9
48 30 00 3483 | 2.7 61 65 )| 48 40 00 9204 2.8

Log K.

2.0057%01
63
65
68
70
72

96
2. 0NHT848

2. 0057900
02

04
o
08
10

12
14
16
19
21

74

Log L,

2. 430065
69
74
78
82
87

91
95
2. 43089

93
2. 43197
2.43201
06
10
14

18
22
27
31
35
40

04
2. 43208
2. 4330
07
11
16

20
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Latitude.

48

48

48

48

48

48

48

48

48

41

42

43

44

45

46

48

19

Log If.

1. 8269204
8965 ¢
8726 :
BI8T

8249 -

8009

7771
7532 ¢
7204
7056
6816
6577

6338
6100 |
5860
5621 ’

(212
Qe

e
Ade

938
9393

0159,
8919
8679
8440
§200
7960

S S e)
Sisig

gneg
RS
BEZ

Log L.

KS
92

2. 43396
2.43400
05
09
13
18

22

04

2.43498

]?‘,9:' I J.og K.
|
23,8 ' 2,0057959
23,9 91
23,9 | 93
23,9 90
23R8 20057998
210 | 2 0058000
23. 8 02
2.9 (H
2.8 06
23.9 09
23.9 11
23.9 13
23.9 15
23. 8 17
24.0 19
23.9 21
23.9 23
23.9 25
23.9 27
23,9 29
24,0 31
23.9 34
23.9 36
2.9 38
23.9 40
2.9 42
23.9 44
23.9 47
24,0 49
2.9 51
23.9 53
24,0 55
24.0 57
23,9 60
23.9 62
24,0 (2
3.9 66
24.0 68 ¢
24.0 70 .
23.9 72
240 74
24.0 76
23.9 78
24.0 50
24,0 &2
23.9 85
210 87
24.0 &9
91
: 93
i 95
2. 0058098
2 0058100 |
I 02
23.9 04
24,0 06
24.1 08
2.¢ 11
24,0 13
24.1 15
24.0 17

2, 43502
06
11
15

19
23

28 ¢

32
37
41

15

49
58
62
66
7l

75

Latitude.

48

48

48

. 49

o

56

12
s}

5

Log 1.

1. 82514841
1602
4361
4121
3RK1
3640

3100

3160 |

2919
2679
2439
2198

- 1958
1718
1477
1237
0997
0755

8110
7568

7628 -

7387
7146
G905
6665
6423

6182
5942
5701
5160
5219
4978

4,37

4496

4255
4014
3773
3531
3290
3049
2507
2506

9553 ‘
9313

Table for transformation of coordinates—Continued.

|

Difl,
1,

N
Eabat ababal:
NSO

X3
NS =0

Log K.

2.0058117
19
21
€3
25
27

29
31
33
36
38
40

93

2. 0058197
2. 0058200

2. 43596
2. 43600
04

08
13
17
21

91
2, 43795
2, 43800



APPENDIX.

DEVELOPMENT OF FORMULAS FOR CONSTRUCTION OF TABLES.
The formulas on page 6 are obtained as given below. In figure 1 let P he a

triangulation point whose latitude and longitude are known. It is desired to obtain
the plane coordinates, © and y with reference to the origin, 0.

P

Fa. 1.

For all distances used in a planec system, we may assume PR=D"Q, that is, * equals
the length of the arc of the parallel PQ.  The y-coordinate equals PN, which equals
PL, the difference in latitude, plus MN, the offset from the great circle to the

parallel,
The formulas ! used in the computation of geographic positions are as follows:
—Ap”’=s co3 @ B+s?sin? a-C+ (5" )2 D~ - - -, 1)
AN/ =ssin asec o’ « 17 @)

in which A¢?”/ is the difference in latitude in seconds between the known and new
stations, AN’ is the corresponding difference in longitude in scconds, s is the distance
hetween the stations in meters, « 18 the azimuth of the line from the known station
to the new slation, ¢ is the latitude of the new station, and ¢’ is the approximate
difference of latitude in seconds which for short lines may be assumed equal 1o s
cosa - B. A/, B, C,and D are given in tables in Special Publication No. 8.

Now, in the figure above, if we call the origin O the known station and P the new

station then
r=$ 8in a, (3)

y=s Cos a. (4)

18¢e pp. 8 8nd 92-97 of U, 8. Const and Geodetie Survey Special Publieation No. 8 (sevonth edition).

85
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Substituting in equations (1) and (2)

IZ4 4
z (in motcrs)=é-)‘ f{:q z, (3)
¥ (in lnctcm)=—}3[A¢”—}— Ca2 - D6 e -« -] (6)

A more convenient formula for i (sce equation 12) may be derived as follows:
y=PN=DPL4 MN (sce fig. 1).
But PL=Aay”,

4

or PL(in nlctcrs):'é-iw (7)

Let us designate by 8¢’ the distance MV in scconds (which is the difference in
latitude of points 0 and N), and by a, the azimuth from O to N which is equal to 90°.
The difference of latitude of points O and N is given with suflicient accuracy by the
approximate formula on page 95 of Special Publication No. 8; namely,

—6¢”=~——s Cos a +§—i——sin" a, lan ¢
Rarcl” 77 "'VIRNarcl” !

8 o ) ; .

_%.1&\72 zirc“l”smz @ cos ay (1+3 tan?p)4-. . ., (8)

where R is the radius of curvature along the meridian and Vis the length of the normal

produced to the minor axis.  The other symbols have the same meaning as in equation
M.

Since «, is equal o 90°, equation (8) becomes

s? tan ¢

b= SN are 17 Q)
L .
But C=2—[\,‘___T,l££—l7 and s=zx, for this case.
Therefore dp”/=22(". (10)

In order to reduce 8¢’/ from seconds 1o meters we must multiply by R are 17 which
i equal to 1/5.

Therefore d¢ (in melcrs)==a~:};£'~ ()
Combining cquations (7) and (11),
. Ay’ | a2 (
y (in meters) == -4+ (12)

Squations (5) and (12) give x and y in meters. 1t is usually more convenient to have
these coordinates expressed in feet, and since the factors A’ and J3 represent the vecip-
rocal of a linear distance expressed in meters and € the reciprocal of the product of
two linear distances expressed in meters, the formulas for x and y become,

AN/COdp”

2 (in feet)=" -
s

X 3.28084» (13)

X A’ . 220
y (in feet)==F-X3.2808} + 1—371;«‘7808_!? (14)
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To aid in making the computations the following factors are used:

’
=55 3.2808. (15)

- 3.2808% .
K=-=p (16)

(17)

The logarithms of these factors are given in the tables in this publication for every 107
of latitude from latitude 24° to19°. The final working forms of the plane coordinate
formulas become, therefore,

2 (in feet)==AN"11,

y (in feet)=Ap’’ K- L2,

SAMPLIE CONVERSION OF GEOCGRAPUIC POSITIONS OI' YIVE TRIANGU-
LATION POINTS TO PLANE COORDINATES.

Below is given a table of geographic positions of live triangulation stations as they
would appear in the U. S. Coast and Geodetic Survey triangulation publications.
There are given also the computations necessary 1o obiain the plane coordinates of
four of these stations, using the tables as given in this publication.  Tn this scheme,
Bogart is considered the origin, that is, its coordinates are 0,0.  The planc coordinates
of the other four stations are referred to Bogart as origin.

Geographic posilions.
T

—_——————————— 1 l

! Latitudo . Bucek . Dis- Loga-
Station. i and Azimuth, 3 . Tostation. ' iy rithm of
l Jongitnde. ! azimuth } tance, distance.
- R ! —

P ” ° ” 5 ° ! " Meters.,

(40 36 07.630
Bogart........ ... {” ()(': 5%, 013 .
Fort Tompking 2..{30 38 15 %T 1 57 03 35,95 267 06 15,71 | Bogart........ | 505138 | 3. 7034100
Great Kills {40 32 09.812 190 07 10.20| 10 07 46.50 | Bogart........ 67,93 | 3. 8732000
Great Kills.... ... 74 07 53.821 [ 219 &2 SH4.41 | 30 65 50.26 l-(ll(rit Tomp- 9914, 16 ; 3, 9962558

ns

50 32 53.353 1226 01 32,911 45 07 25.13 | Bogart........ I 563,11 | 3. 9360609

Tessup............ 74 11 22,750 | 285 25 25,811 105 27 4064 | Great Kilds... 0 510172 | 3. 7077169
) 40 32 39.605 { 233 32 33.50 | 53 36 33.97 | Bogart..... ... 10507, 88 | 4. 0337403

Rogsville.......... 74 13 07.737 [ 260 14 49.16| SO 15 57.38 ) Jessup........ i 2505.70 | 3.13959252

! [N ISURERUE I R

Computation of planc coordinales.
Formulas used in conversion; x=AX" 1] y=A4a¢" N4 Lat:
Latitude. Longitude.
TFort Tompking 2.......-.. 40° 36" 157.867 74° 03/ 237,433
Bogart (origin)......-cen--- 40 36 07 .G50 74 06 o8 .013
A’ =+8 217 AN'==3 34.580=—214",580

log AX’=2.3315892n log 22=8.43768 log Ag”/=0.9147133
log I/ =1.8872494 log L =2.31073—10 log K =2.0051783
logz =4.2188386n logLx?=0.74841 logAg’” K'=2.9198916

= —16551.55 fect (cast). [La?=5.003 feet.  A¢” K=-831.556 feet.

y=25.6034831.556==1837.16 fect (north).
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Latitude. ’ Longitude.

Great Kills. .. ....... 40° 32/ (0977.312 74° 07/ 53/7.821
Bogart (origin)........ 40 36 07 .650 74 06 58 .013
A’ =— 3/ 587.338=—238"".338 AN/ = 455" 808

log AN =1.7466965 log 4?=7.26878 log A¢’’ =2.3771933n

log H =1.8876922 log I.=2.31073—-10 log K =2.0051758

log z=3.6343887 log La?=9.57951 log A¢” K'=4.3823691n

z=-44309.12 feet (west). Lx2=0.380 foot A¢”” K= —24 119.544 fcet

y=0.380—24 119.544=—24 119.1¢ feet (south).

Latitude. Longitude.
Jessup.......... 40° 327 5377.353 74° 117 2277789
Bogart (origin) . . 40 36 07 .650 74 06 58 .013
AP =— § 1477.297= 1947297 AN’=44" 24”7 776=42G4"/.776
log AN/=2.4228786 log 22=8.62098 log A¢””’=2.2884G61n
log I =1.8876132 log L=2.31073—-10 log K =2.0051763
log £=4.3104918 log Lx*=0.93171 log A¢”” K=4.2936424n
=420 440.51 feet (west). Lz?=8.545 {eet A¢” K= —19662.665 feet

y=8.545—19 662.665=—19 654.12 feet (south).

Latitude. Longitude.
Rossville. ..... 40° 32/ 3977.605 74° 13/ 0777.737
Bogart (origin). 40 36 07 .650 74 06 68 .013
Ag’=—3 287.045=—208".045  AN/=-¢/ 09”.724= 136724

log AN/=2.5678776 log 2?=8.91103 log A¢”/=2.3181572n
log II =1.8876379 log L= 1.31073—-10 log K =2.0051761

log x=4.4555155 log La*= 1.22176 log A¢”’ K=41.3233333n

z=428 544.05 feet (west). L22=16.663 feet A¢”’ K=—21 053.937 feet

y=16.663—21 053.937=—21 037.27 feet (south).

The five stations whose geographic positions and plane coordinates are given above
are in a closed circuit, that is, starting with Bogart, the origin, and going through
Rossville, Jessup, Great Kills, and Fort Tompkins 2, the figure closes onitself at Bogart.
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Fossville /g

Great Kills

S

a2,

Computation of cireuit.

INTERIOR ANGLES,

—————— T T T T T T T T e e e

/\fort

89

Tompkins 2

Station. ? Plane angles. S{‘ﬂ\‘&t:ﬂl S‘{:‘IE‘;‘:“[
—_———————— T T T T T T T e ~— -~_I | -
l ° I 1t l re 2
BOBATE L o ravaememem e 146 306 {R.21 1 0.05 l 18,26
Fort Tompkins 2. B R R L T PP S 47 )2 45,05 0.05 1 45,30
“reat Kills, ... LM 25127 0.01 | 12,77
Jessup, . ... <l 205 09 2839 0.01 | 28,13
ROSSVIIIE . o eeveemiam o e e e i .26 42 1562 0.04 15,60
L5000 00.00 _05'}.—75._272
COMPUTATION OF BEARINGS REFERRED TO THE ) AXIS (ay).
o ”
Bagart {o Fort Tompkins 2 (from azimuth).......... e N. 87 06 13.71K.
Angleat Bogart ...l e 146 30 18.21
Bogart to Rossville. ..o N, 233 36 33.92 T,
Jogart to Rossvilleo ..o o .. S, "3 36 33.92 W,
Rossville to Bogart ... o oo ... ... ... ... N, 53 36 33.92FE.
Angleat Rossville ..o oo oo L 26 42 15,62
Rossvilleto Jessup. oo o o . N. 80 18 44.54 L.
Jessup to Rossville oo oo . S, 80 18 49,54 W.
Angleat Jessup......oo.. ool e 205 09 28.39
Jessup to Greal Kills. ... ... .. . . ... . ..., S, 285 28 17.93 W,
Jessup to Great Kills..........o.. . . . ... ... ... S. 74 31 42,07 E.
Great KillstoJessup... ... il lUND T 3L 42,07 W
Angleat Great Killao....ooooooii i 114 25 12.73
Great Kills to Iort Tompkins 2......c.coiiiiinienen. ... N0 89 53 30,66 K.
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Fort Tompkins 2 to Great Kills......._........ ... .. ...... S. 39 53 80.66 W.
Angle at Fort Tompkins 2., ... ... ... ..ol 47 12 45.056

Tort Tompking 2 to Bogart............. ... . ... ... S. 87 06 15.71'W.
Bogart to Fort Tompkins 2. ... ... ... P N. 87 06 15.71 L.

COMPUTATION OF LATITUDES AND DEPARTURES,

[Distances are all given in meters. ]
Rogart to Rossvillc.

Latitudes
Logarithms. and

departurcs.

40337503 1oLl
0. 7732644 -

Distanee
Cos 53° 36/ 3

7,92,

$in 53° 367 33792, 9. 007012 - -
Latitude...ooe-... 3. 8070047 bos 12,17
Departure 3.9395315 | W, thO &5
Rossville to Jcsmp

DT 228 11N G 3,3080282 ... .......
Cos RO® 18 497,54, . 9, 2259618 |. .. ..
Sin &0° 187 49”.54 9. 0937641 ..
Latitude.......... . 26248900 { N, 1. 5
Departure.........o... 3.3926023 | K. 2160.97
Distance........ . 3.7077169

Cos 74° 317 427.07 9. 4261232 | .

Sin 74°d 317 427.07.. ©0.9839700 1.
Latitude...c.oa..... < 31338401
B3 1728 2 200 TR .. A3, 6516869

p

T3 1% 2T 3, 9962558
Cos 39° 537 30”.66 .. 0. 8R40405 [...
Sin 39° 537 30/ °.66.. .. 9.8070886 |,
Latitude........ e ceeeeoedl 3.8811963
D013 503 L R e | 3. 8033444

3. 7034100 ..
8. 7034365 |, ..
9. §994452
2. 4068465
3. 7028552
(LO\URL OF THE COMPUTED LATITUDES AND DEPARTURES.
—— - ' | 3 i ] | - ' -
. North ' South ;  Fast = West
Station. Intitnde. . Iatitnde, i departure, , departure
[ R e
| Mces. | MMuers, | Maers. © Meters.,
Rossville..... ettt et [P ' 7 8100, 25
Jessup. o .oiiaea.l. 420,59 °
Great Kills.......... eeteneenasan

Fort Tompkins 2..
Bogart ............ 504193

TOULe e e e e e e { B028.29 uzug‘ 13745111 14745, 15
|

TH06. AOI
........................ lecmenracannn




