UNDERSTANDING THE SUNDIAL

From time immemorial humans have kept track of time through the use of celestial phenomena. The year is marked by the annual migration of the sun along the horizon and among the stars of the zodiac; the seasons are marked by the north-south peregrinations of the sun; the months are tracked through the phases of the moon; the days are regulated by the rising and setting of the sun. Because these motions are so reliable, it is possible to use these bodies to keep accurate track of time. The simplest device for keeping track of the hours is the sundial. Use the accompanying sundial found on the next page to measure and track time. 
Cut out the sundial and fold at the appropriate points as noted on the sundial itself. Set the sundial on a flat, level surface and orient it so that the arrow points precisely north. When sunlight falls on the gnomens (the vertical "wings" of the sundial), it casts shadows. By noting the position of the shadow with respect to the time lines scribed on the face of the sundial, you can read the time. 
Several corrections to the sundial readings must be made if you plan to compare the time found via the sundial with your watch. The time you read on your watch is called standard time (or daylight time if daylight savings time is in effect). Watch time can vary from true or apparent solar time (the time you read on the sundial) by as much as several tens of minutes. In some circumstances it can amount to over an hour. These corrections are easily applied to the sundial time according to the following formula:

Watch time = Sundial time +/- equation of time +/- longitude

correction + 1 hour if daylight savings time is in effect.

Equation of Time (EOT)
(expressed in minutes)

	January 1
	+3
	May 1
	-3
	September 3
	0

	6
	+6
	6
	-3
	8
	-2

	11
	+8
	11
	-4
	13
	-4

	16
	+10
	16
	-5
	18
	-5

	21
	+11
	21
	-4
	23
	-7

	26
	+12
	26
	-3
	28
	-9

	31
	+13
	31
	-2
	
	

	         If the EOT is +, then the sun is “slow”; if the EOT is -, then the sun is “fast”.

	February 5
	+14
	June 5
	-2
	October 3
	-11

	10
	+14
	10
	-1
	8
	-12

	15
	+14
	15
	0
	13
	-14

	20
	+14
	20
	+1
	18
	-15

	25
	+13
	25
	+3
	23
	-16

	
	
	30
	+4
	28
	-16

	March 2
	+12
	
	
	
	

	7
	+11
	July 5
	+4
	November 2
	-16

	12
	+10
	10
	+5
	7
	-16

	17
	+8
	15
	+6
	9
	-16

	22
	+7
	20
	+6
	12
	-15

	27
	+6
	25
	+6
	22
	-14

	
	
	30
	+6
	27
	-13

	April 1
	+4
	
	
	
	

	6
	+3
	August 4
	+6
	December 2
	-11

	11
	+1
	9
	+6
	7
	-9

	16
	0
	14
	+5
	12
	-6

	21
	-1
	19
	+4
	17
	-4

	26
	-2
	24
	+2
	22
	-2

	
	
	29
	+1
	27
	+1


Applying these corrections is not as difficult as it would at first appear. Read the sundial time. The equation of time can be taken from the table above. If the value of the equation of time is positive (and the sun is “slow”), then add the number of minutes to the time read on the sundial. If negative (and the sun is “fast”), subtract. Turn to the appropriate activity to determine the amount and sign of your longitude time correction. If daylight savings time is in effect, you must add one hour to the time indicated by the sundial. 
For example, on July 20 you read a sundial time of 2:35 p.m. Your longitude correction is -12 minutes (you are located 3 degrees east of the time zone’s standard meridian) and, using the table, you estimate the equation of time to be +6 minutes. Daylight savings time is in effect so you must add an additional hour to the observed time. Your civil or watch time (corrected sundial time) then amounts to:
2:35 p.m. - 0:12 + 0:06 + 1:00 = 3:28 p.m.

