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APPENDIX No 15.

A QUINCUXNCIAL PROJECTION OF THE SPHERE. -
BY C, % PEIRCE, ASSISTANT,

For meteorological, magnetological, and other purposes, it is convenient to have a projection aof
the sphere which shall show the connection of all parts of the surfaces This is done by the one
shown in the plate. It is an orthomorphic or conform projection formed by transforming the
stereographic projection, with a pole at infinity, by means of an elliptic function. For that pur-
pose, Lbeing the latitude, and ¢ the longitude, we put— '

cost \2! — Cos* Lcos? 0 — sinl
T 14 Vi coléoste | /

.
-

and then | Fg is the value of one of the rectangular co-ordinates of the point on the new projection.

This is the same as taking—,

: .
; cosam (& 4+ yv — 1) (angle of mod. = 459) = tan l: {cos ¢ 4+ s o \/"“_"]),
PN -

where v and yare the co-ordinates on the new projection, pis the north polar distance. A table
of these co-ordinates is subjoined.

Upon an orthomorphic projection the parallels represent equipotential or level lines for the
logarithmic potential, while the meridians are the lines of force. Consequently we may draw these
lines by the method used by Maxwell in his Electricity andMagnetism for drawing the correspond-
ing lines for the Newtoniau potential. That is to say, let two such projections be drawn upon the

same sheet, so.that upon both are shown the same meridians at equal angular distances, and the

. . . . . ) . . .
same parallels at sueb distances that the ratio of successive values of tan 1) is constant.  Then

I3
2 v}

niumber the meridians and also the parallels. - Then draw curves through the intersectioi§ of merid-

fans with meridians, the sums of numbers of the intersecting meridians beiug constant on any one -

curve.  Also do the same thing for the parallels, Then these curves will vepresent the meridians
and parallels of a new projection having north poles and south poles wherever the compouent pro-
jgetions had such poles. - ' ' S (

Functions may, of course, be classified according to the pattern of the projection produced by
such a transformation of the stereographic projection with a pole at the tangent points,  Thus we
shall have—— -

1. Functimny with a finite nmunber of zeroes and imiuitcs.(algclt(:}iu\i\'y;ctiom).

2. Striped [functions (trigonometric functions). In these the strjpes may be equal, or may vary
progressively ariperiodically:  The stripes may be simple, or, themselves compounded of stripes.
Thus, sin (@ sin 2) will be composed of stripes each consisting of § bundle of parallel stripes (in-
finite in number) folded over onfo itself. ' \ ’

3. Cliequered functions (elliptic tunctions). : B N i B

4. Fuuctions whose patterns are central or spiral.

o
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L. Table of rectangular co-ordinates for construction of the “ quincuncial projection.” .
z (for longitudes in upper line). y (for Jongitudes in lower line).
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II. Dreceding table endgrged for the spaces surrounding infinite points.
‘ 2 (for longitudes in upper line). G (for longitudes in lower line). .
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