Map Projections 15

CAST applicable only to that map to the more complicated military versions, which can be applied to large areas on many maps or world wide. We will describe only two here, the commonly used Universal Transverse Mercator(UTM) grid and the State Plane Coordinate System(SPCS).

USGS 1:24000 scale maps carry both grids, as do the 1:25000 sheets. Highway maps may carry either. On the federally produced maps, grid identification is usually in the lower left marginalia.

The following three pages are excerpts from the Department of the Army Technical Bulletin TM 5-241-1, Grids and Grid References, June 1967 (now out of print). They outline the basic data for the UTM grid. As you can see, the employment of the principle of secancy provides two lines of unity scale factor (correct scale). Between these lines, scale decreases, beyond them, it increases rapidly. The six degree zones may be extended only 25 miles beyond their longitudinal limits before error becomes unacceptable.

The second grid we use frequently is the State Plane Coordinate System, designed for surveyors and engineers. As its name implies, each of the United States has its own SPCS and a grid change must occur along state lines. In addition, to control permissible error, 39 states (excluding Connecticut, Delaware, Maryland, Montana, Nebraska, New Hampshire, New Jersey, North Carolina, Rhode Island, South Carolina, and Vermont) have been subdivided into multiple north-south or east-west zones (see Figure 2).

These grids are based on one of three projections, depending on the geographical orientation of the state. The Lambert Conformal

Figure 11. State Plane Coordinate System, Follows NAD-27. This system uses several projections varying from state to state. It uses the Lambert Conformal Conic for most of the contiguous states, the Transverse Mercator (Conformal Cylindrical) for Wyoming and the Hotine Oblique Mercator for parts of Alaska of which all are based on the Clarke 1866 ellipsoid.