Analemmatic Sundial Description





An analemmatic dial has a flat, usually horizontal, face with the hour points located along an ellipse.  The gnomon is a vertical part that is moveable along a straight, north-south line called the zodiac line.  The position of the gnomon along the zodiac line corresponds to the time of the year and this positioning corrects for the declination of the dun, but not for the Equation of Time.  The time-indicating principal is based on the azimuth of the sun rather than on the local hour angle of the sun (as is the case of a most dials).


Since the gnomon moves along the zodiac line, the origin of the shadow is variable, and thus the shadows from the same time on different days are lines that originate from different places but converge on common hour points on the ellipse.  The shape of the ellipse and the distances along the zodiac line are functions of the latitude, thus a dial has to be designed for the latitude of the site.  Longitudinal correction for the time zone can be incorporated into the design by the usual method of adding the appropriate time correction to the local hour angle for computing the hour points.  However, the alignment of the zodiac line and the ellipse are always true north-south.  


Some dials have been designed with an analemma pattern replacing the zodiac line.  An oddly shaped analemma can correct for the EOT, but this is true only at noon and thus disappoints users when they find it incorrect at other times of the day.  Therefore, I recommend not using it.  The best arrangement for EOT correction is a graph that a person can read and add/subtract to/from the dial to get a time that agrees with their watch.  The dial should be designed for the correct longitude and the EOT graph includes only the EOT factor, however an alternative method would be to design the dial for a standard meridian and construct the EOT graph to correct for longitude as well as the EOT.  I prefer the former.





�


The Major Axis is the east-west line (A-C)


The Minor Axis is the north-south line (B-M).


The Semi-Major Axis is one half of major axis (A-E)


The Semi-Minor Axis   =   Sin Lat   x   Semi-Major Axis  (B-E)


Focus X- coordinate   =   Cos Lat   x   Semi-Major Axis  (D and E)


X-coordinate of Hour Point   =   Sin Hour-Angle   x   Semi-Major Axis  (E)


Y-coordinate of Hour Point   =   Cos Hour-Angle   x   Semi-Minor  Axis (K)


Y-coordinate of Date Point on Zodiac Line   =   Tan of the Declination   x   Focus  (L)





Practical advise: it is much easier to calculate and measure with the metric system.





Practical method of drawing an ellipse: 


Insert nails at the two foci points.  Insert nail at north semi-minor point.


Tie a string tightly around the three points.


Remove the nail from the semi-minor point.


Leave the string around the foci points and, using a tracing tool as the third point, trace the ellipse.





Practical method of marking the hour point on the ellipse: 


Determine the X and Y coordinates of the hour point from the formulae.  Locate the X point on the Major Axis and, using a large square, locate the Y point by measuring along a line perpendicular to the Major Axis originating from the X coordinate.  It should be at the point where the perpendicular intersects the ellipse. If not, either the calculation was wrong or the ellipse is drawn wrong.


          Or


Draw a line radiating from the center point at an angle (arctan of tan ha / sin lat) and intersecting the ellipse.





