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

INTRODUCTION.

These tables were published as Appendix 6 to the Coast and Geodetic Survey Report for 1884, and as Special

Publication No. 5 in 1900. The constant demand for the tables has necessitated the present edition, in which the

tables remain the same as those in the other editions, while this introductory is only slightly different from that of

the second edition.

The tables here given for the construction of maps on the polyconic projection depend upon the dimensions of

the spheroid representative of the earth's figure and size as determined by Col. A. R. Clarke, R. E., in 1866 and as

expressed by him in meters. Prior to February, 1880, the work of the Survey was developed on Bessel's representa-

tive spheriod of 1841, and for which projection tables had been published in the annual reports for 1853, 1856, 1859,

and 1865. The first publication, by E. B. Hunt, U. S. A., Assistant in the Survey, is accompanied by an exposition

of the method; the second publication, by J. E. Hilgard, Assistant, specially provides for the projecting of maps of

large extent, and received some further extension in 1859 and for a special case in 1865. These earlier publications

were superseded in consequence of the change of the spheroid of development. The report of the Survey for 1880

contains a paper by C. A. Schott, Assistant, comparing the polyconic with other projections as to their relative practical

values, and a special publication of the Survey in 1882, by T. Craig, Ph. D., develops the mathematical principles upon
which the various forms of projections depend and exhibits their special properties. The projection tables of 1884
were edited by C. O. Boutelle, Assistant in charge of the Office, and are in a most complete form for use for maps of

any scale.
'

The two spheroids of reference referred to, with their dimensions expressed in meters, compare as follows:

Equatorial radius a

Polar semi-axis b

According to According to

Bessel(i84 i). Clarke(i866).

6 377 397'2 6 378 206-4

6 356 79' 6 356 583-8

298-15/299-15 293-98/294-98b/a

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

senting the best comparisons.-)- According to Clarke (1866) :

The toise equals 76-734 402 inches=i'g49 036 32 meters.

The meter equals 39-370 432 inches=3'28o 869 33 feet.
*

whereas we find now the more correct relation' to the international meter somewhere between 39.369 87 and 39.37008

inches;^ the value 39.369 90 inches is the result by the Weights and Measures Bureau, presented in Appendix No.

*
Projection tables for the use of the United States Navy were published by the Bureau of Navigation, Navy Department, Washington,

1869. They are adapted to areas of small and large extent, refer to Bessel's spheroid, and use the metric system. The latest publication
of tables on polyconic projection is by the Smithsonian Institution, "Geographical Tables," prepared by R. S. Woodward, Smithsonian

Miscellaneous Collections 854, Washington, the third edition of which was published in 1906. Clarke's spheroid of 1866, as expressed in

feet, is employed. Coordinates for the projection of maps on several different scales are given in both inches and millimeters. The United

States Geological Survey published in 1908 "Geographic Tables and Formulas," compiled by Samuel S. Gannett, Geographer, which

contains Polyconic Projection Tables, most of which are extracts from "Geographic Tables" of the Smithsonian Institution and from

Appendix 6, Coast and Geodetic Survey Report for 1884.

t Comparisons of standards of lengths, etc., made at the Ordnance Office at Southampton by Capt. A. R. Clarke, London, 1866,

p. 287.

{Die Europaishe Langengradmessung in 52 Breite. Berlin, 1893, pp. 225-230.
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6 UNITED STATES COAST ANT) GEODETIC SURVEY.

LENGTHS OK DEGREES OF THE PARALLEL.
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POLYCONIC PROJECTION TABLES.

LENGTHS OF DEGREES OF THE MERIDIAN.
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8 UNITED STATES COAST AND GEODETIC SURVEY.

CONSTRUCTION OF POLYCONIC PROJECTIONS.

Having the location to be covered by a projection, determine the scale and the interval of the projection lines

which will be most suitable for the work in hand.

SMALL SCALE PROJECTIONS (
I -500,000 AND SMALLER).

Draw a straight line for a central meridian and a construction line (a b in the figure) perpendicular thereto, each

to be as central to the sheet as the selected interval of latitude and longitude will permit.

On this central meridian and from its intersection with the construction line lay off the extreme intervals of

latitude, north and south (mm, and mm^ and subdivide the intervals for each parallel (m i
and m3 ) to be represented,

all distances* being taken from the table (p. 7, "Lengths of degrees of the meridian").

Through each of the points (,, m2 ,
m3 ,

m
t )

on the central meridian draw additional construction lines (cd, ef,

gh, if) perpendicular to the central meridian, and mark off the ordinates (x, x
lt
x
2 ,

xa ,
xt ,

*5 ) from the central meridian

corresponding to the values* of "X" taken from the table under "Coordinates of curvature
"

(pp. 1 1 to 189), for every
meridian to be represented.

At the points (x, x
lt
x
2 ,

x3 ,
x

t ,
*5 ) lay off from each of the construction lines the corresponding values * of

" Y "
f

from the table under "Coordinates of curvature" (pp. n to 189), in a direction parallel to the central meridian,

above the construction lines if north of the equator, to determine points on the meridians and parallels.

Draw curved lines through the points thus determined for the meridians and parallels of the projection.

LARGE SCALE PROJECTIONS (l-IO,OOO AND LARGER).

The above method can be much simplified in constructing a projection on a large scale. Draw the central meridian

and the construction line a b, as directed above. On the central meridian lay off the distances * mm2 and mmt
taken

from the table under "Continuous sums of minutes" for the intervals in minutes between the middle parallel

and the extreme parallels to be represented, and through the points m2
and m

4
draw straight lines c d and e f parallel

to the line a b. On the lines a b, c d, and e j lay off the distances * m x
s , m2

x
& ,
and m

t
x5 on both sides of the central

meridian, taking the values from the table under "Arcs of the parallel in meters" corresponding to the latitude of

the points m, m2 ,
and mt , respectively. Draw straight lines through the points thus determined, xs ,

for the extreme

meridians.

At the points xs on the line a b lay off the value * of Y corresponding to the intervals in minutes between the

central and the extreme meridians, as given in the table under "Coordinates of curvature," in a direction parallel

with the central meridian and above the line, if north of the equator, to determine points in the central parallel. Draw

straight lines from these points to the point m for the middle parallel, and from the points of intersection with the

extreme meridians lay off distances * on the extreme meridians, above and below, equal to the distances mm2 and mmt

to locate points in the extreme parallels.

Subdivide the three meridians and three parallels into parts corresponding to the projection interval and join

the corresponding points of subdivision by straight lines to complete the projection.

To construct a projection on an intermediate scale, follow the method given for small projections to the extent

required to give the desired accuracy.

*The lengths of the arcs of the meridians and parallels change when the latitude changes and all distances must be taken from the

table opposite the latitude of the point in use.

t Approximate method of deriving the values of y intermediate between those shown in the table.

The ratio oj any two successive ordinates oj curvature, expressed in meters, equals the ratio of the squares oj the corresponding abscissiz

expressed in minutes or degrees.

Examples. Latitude 60 to 61. Given the value of y for longitude 50', 292.
m8 (see table), to obtain the value of y for longitude ,s.s'.

(ss)
2

y28 ;
hence >'=354.

nl
3 (see table).

Similarly, y for 3=3795

which differs 2m from the tabular value, a negligible quantity for the intermediate values of y under most conditions.



POLYCONIC PROJECTION TABLES. 9



10 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude o to i Arcs of the parallel in meterg.
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12 UNITED STATES COAST AND GEODETIC1 SURVEY.

Latitude 1 to 2 Arcs of the parallel in meters.
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14 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 2 to 3 Arcs of the parallel in meters.
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16 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 3 to 4 Arcs of the parallel in meters.
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18 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 4 to 5 Arcs of the parallel in meters.
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20 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 5 to 6 Arcs of the parallel in meters.
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22 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 6 to 7 Arcs of the parallel in meters.
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24 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 7 to 8 Arcs of the parallel in meters.
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26 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 8 to 9 Arcs of the parallel in meters.
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28 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 9 to io Arcs of the parallel in meters.
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30 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 10 to 11 Arcs of the parallel in meters.
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32 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 11 to 12 Arcs of the parallel in meters.
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34 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 12 to 13 Arcs of the parallel in meters.
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36 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 13 to 14 Arcs of the parallel in meters.
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38 UNITED STATES COAST AND GEODETIC' SURVEY.

Latitude 14 to 15 Arcs of the parallel in meters.
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40 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 15 to l6 Arcs of the parallel in meters.
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42 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 16 to 17 Axes of the parallel in metera.
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44 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 17 to 18 Arc* of the parallel in meters.
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46 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 18 to 19 Arcs of the parallel in meters.
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48 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 19 to 20 Arcs of the parallel in meters.
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50 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 20 to 21* Ana of the parallel in meters.
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52 UNITED STATES COAST AND GEODETIC 1 SURVEY.

Latitude 21 to 21 Arcs of the parallel in meters.
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54 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 22 to 23 Arcs of the parallel in meteis.
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Lat.



56 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 23 to 24 Arcs of the parallel in meters.
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Lat.



68 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 24 to 25 Arcs of the parallel in meters.
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Las.



60 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 25 to 26 Arcs of the parallel in meters.



POLYCONIC PROJECTION TABLES. 61

Lat



62 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 26 to 27 Arcs of the parallel in meters.
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Lat



64 UNITED STATES COAST AND ( iEODETIC SURVEY.

Latitude 27 to 28 Arcs of the parallel in meters.
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66 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 28 to 29 Arcs of the parallel in meters.
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68 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 29 to 30 arc* of the parallel in meters.
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70 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 30 to 31* Arc* of the parallel in meters.
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72 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 31 to 32 Ara of the parallel in meters.
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74 VMTED STATES COAST AND GEODETIC SURVEY.

Latitude 32 to 33 Arc* of the Parallel in meters.
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Lat.



76 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 33 to 34 Arcs of the parallel in meters.
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78 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 34 to 35 Arcs of the parallel in meters.
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Lat.



80 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 35 to 36 Ara of the parallel in meters.
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Lat.



82 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 36 to 37 Arcs of the Parallel in meters.
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Lat.



84 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 37 to 38 Are* of the parallel in meters.
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Lat



86 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 38 to 39 Arcs of the parallel in meters.
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88 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 39 to 40 Arcs of the parallel in meters.
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Lat



90 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 40 to 41 Arcs of the parallel in meters.



POLYCONIC PROJECTION TABLES. 91

LaL



92 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 41 to 42 Arcs of the parallel in meters.
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94 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 42 to 43 Arcs of the parallel in meters.
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Lat.



VXITED STATES COAST AND GEODETIC SURVEY.

Latitude 43 to 44 Arcs of the parallel in meters.
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Lat.



98 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 44 to 45 Arcs of the parallel in meters.
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Lat.



100 I'MTED STATES COAST AND GEODETIC SURVEY.

Latitude 45 to 46 Arcs of the parallel in meters.
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102 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 46 to 47 Arcs of the parallel in meters.
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104 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 47 to 48 Arcs of the parallel in meten.
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106 I'MTED STATES COAST AND GEODETIC SURVEY.

Latitude 48 to 49 Arcs of the parallel in meters.



POLYCONIC PROJECTION TABLES. 107

Lat.



108 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 49 to 50 Arcs of the parallel in meters.
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Lat.



110 I'MTED STATES COAST AND GEODETIC SURVEY.

Latitude 50 to 51 Arcs of the parallel in meters.
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Lat.



112 rXTTKI) STATES COAST AND GEODETIC SURVEY.

Latitude 51 to 52 Arcs of the parallel in meters.
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Lat.



114 UNITED STATKS COAST AND GEODETIC SURVEY.

Latitude 52 to 53 Arcs of the parallel in meters.
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116 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 53 to 54 Arcs of the parallel in meters.



POLYCONIC PROJECTION TABLES. 117

Lat.



118 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 54 to 55 Arcs of the parallel in meters.
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Lot.



120 UNITED STATES COAST AND GEODETIC SURVEY

Latitude 55 to 56 Arcs of the parallel in meters.
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Lat.



122 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 56 to 57 Arc* of the parallel in meters.
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124 UNITED STATES COAST AND GEODETIC' SURVEY.

Latitude 57 to 58 Arcs of the parallel in metera.
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Lat.



126 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 58 to 59 Arcs of the parallel in meters.
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Lat.



128 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 59 to 6o Arcs of the parallel in meters.
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Lat.



130 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 60 to 61 Arcs of the parallel in meters.
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Lat



132 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 61 to 62 Arcs of the parallel in meters.
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Lat.



134 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 62 to 63 Arcs of the parallel in meters.
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Lat.



136 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 63 to 64 Arcs of the parallel in meters.
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Lat.



138 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 64 to 65 Arcs of the parallel in meters.
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140 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 65 to 66 Arcs of the parallel in meters.
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Lat.



142 I'MTED STATES COAST AND GEODETIC SURVEY.

Latitude 66 to 67 Arcs of the parallel in meters.
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Lat.



144 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 67 to 68 Ara of the parallel in meters.
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146 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 68 to 69 arcs of the parallel in meters.
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Lat.



148 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 69 to 70 Arcs of the parallel in meters.
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Lilt.



150 UNITED STATES COAST AND GEODETIC SURVEY

Latitude 70 to 71 Arcs of the parallel in meters.



POLYCONIC PROJECTION TABLES. 151

Lat.



152 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 71 to 72 Arcs of the parallel in meters.



POLYCONIC PROJECTION TABLES. 153

Lat.



154 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 72 to 73 Arc* of the parallel in meters.
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Lat



156 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 73 to 74 Arcs of the parallel in meters.
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Lat.



158 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 74 to 75 Arcs of the parallel in meters.
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Lat.



160 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 75 to 76 Arcs of the parallel in meters.
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162 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 76 to 77 Arcs of the parallel in meters.
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164 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 77 to 78 Arcs of the parallel in meters.
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166 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 78 to 79 Arcs of the parallel in meters.
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Lat.



168 UNITED STATES COAST AND GEODETIC' SURVEY.

Latitude 79 to 80 Arcs of the parallel in meters
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Lat.



170 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 80 to 81 Arcs of the parallel in meters.



POLYOONIC PROJECTION TABLES. 171

Lat.



172 I" XITED STATES COAST AND GEODETIC SURVEY.

Latitude 8l to 82 Arcs of the parallel in meters.
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Lat.



176 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 83 to 84 Arcs of the parallel in meters.
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Lat.



178 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 84 to 85 Arcs of the parallel in meters.
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Lat.



180 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 85 to 86 Arcs of the parallel in meters.
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,

Lat.



182 UNITED STATES COAST AND GEODETIC SURVEY.

Latitude 86 to 87 Arcs of the parallel in meters.
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Lat.



184 VMTED STATES COAST AND GEODETIC SURVEY.

Latitude 87 to 88 Arcs of the parallel in meters.
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Lat.



186 IMTED STATES COAST AND GEODETIC SURVEY.

Latitude 88 to 89 Arcs of the parallel in meters.
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Lot.



183 UNITED STATES COAST AND GEODETIC SURVEY.

> Latitude 89 to 90 Arcs of the parallel in meters.
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Lat.




