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Modern Time, Medieval Methods 1 

This collection of works demonstrates numerous techniques for using period 
methods to tell modern time, with emphasis on how to modify medieval-
style instruments to enable them to directly tell modern clock time. While I 
have examples of various instruments, I am not an artificer and ask you 
concentrate on the concepts more than the artifacts. 

Time is much more of a daily pressure in modern times than it ever was in 
the Middle Ages. Our modern sense of coordinating activities bleeds over 
into our recreation activities and is seen during SCA events. Unfortunately, 
we have also complicated the telling of modern time.  The first change 
occurred slowly after clocks became widely available in the 13th century. 
Prior to that time most European cultures had divided the daylight period 
into 12 equal parts. This meant that an hour would be a much different 
length in July than in December and the magnitude of the difference would 
increase with latitude. This also meant that he night time (also divided into 
12 equal parts) had a different length hour than the daytime. While some 
clocks were developed that could be adjusted for these seasonal hours, most 
would not. As the clock took over from the Sun as the primary timekeeper, 
the acceptance of equal hours (where the day was divided into the 24 equal 
length hours we are familiar with today) became more common.  
 
The second major change in time measurement came about with the rise of 
railroads in the mid-nineteenth century. For centuries time was defined by 
the position of the Sun where you were located. Therefore each community 
essentially had its own time zone and the local town clock was set to noon 
when the Sun was at its highest point in the sky (which also occurs when 
the sun is due south). The railroads brought a need to coordinate schedules 
over large expanses of longitudes, thus were born the standard time zones 
of today. We have further removed our clocks from slavery to the Sun by 
introducing Daylight Saving Time. Thus medieval instruments that rely on 
the Sun to measure the time must be altered or have their readings 
adjusted to convert from ‘Local Solar Time’ to the modern Standard Time. 
My projects have been in modifying or adapting instruments of common use 
in the middle ages to be used as practical instruments to tell time in the 
SCA environment. 
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Differences in Modern and Medieval Time 
 
Determining the time in the Middle Ages was in some ways a much simpler 
process than in modern times. Of course, we have many more tools to 
measure the time and it remains consistent over wide geographical areas. It 
is however, divorced from the natural cues of the position of the Sun and 
the resulting lengths of shadows.  

The time used in the Middle Ages is what is known today as local apparent 
time, i.e., time that is determined solely by the position of the Sun. When 
the Sun is at its highest in the sky (which also happens to be when it is due 
south of the observer), it is, by definition, noon. The natural division of 
sunrise and sunset were the other natural time markers. 

The time from sunrise to sunset was divided into 12 equal parts, and 
likewise the period from sunset to sunrise. Since the period of daylight is 
longer than darkness in the summer, a summer daylight hour was longer 
than a summer night hour. The lengths of the hours would differ through 
the year, but they were always one twelfth of the total time. These are called 
seasonal or unequal hours. The special case of the equinox was recognized. 
These special days in March and September are when the daylight and 
nighttime are the same length (equinox = ‘equal night’).  Times were 
occasionally recorded in these equinoctial hours to help make comparisons 
in observations made at different times of the year, but these were special 
cases. The general populace essentially always used the seasonal hours. 

In order to use period instruments that make use of celestial 
measurements, there are three correction factors that need to be taken into 
account: Time zone or longitude correction, the equation of time, and 
Daylight Saving Time. 

Time zone or longitude correction. When the world was divided up into 
the 24 major time zones, we lost the ability to declare noon as the arrival of 
the Sun at its highest, due south point. Very few people actually live close 
enough to the time zone centerline to ignore this correction. For example, 
here in Houston, we are at 95 degrees west longitude. The center of the 
Central Time zone is 90 degrees west longitude. Since we’re 5 degrees west 
of the standard meridian, the Sun gets to our meridian 20 minutes after the 
standard meridian (5 degrees ÷ 15 degrees per hour = 1/3 of an hour = 20 
min).  

Equation of time. If the orbit of the Earth was a perfect circle and the orbit 
was in the same plane as the equator, then the Sun would appear to move 
in a uniform speed across the sky and there would be no seasons. This 
theoretical situation is known as the mean Sun. Since the orbit is actually 
an ellipse and the Earth is tilted 23.5 degrees, the Sun sometimes appears 
to run either faster or slower than expected. This difference from the mean 
sun is the equation of time. It is also the source of the analemma (the figure 
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8 diagram that would be generated if you take a picture of the sun at noon 
local mean time every day for a year. On December 6, 2008, the equation 
of time is 8:46. 

 

Equation of Time 

 

Analemma 
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Daylight Saving Time. Daylight Saving Time (DST) has been implemented 
at various times in various locations starting in the 20th century. Currently 
in the US, DST is observed from the second Sunday in March through the 
first Sunday in November. DST dictates that we ‘spring forward, fall back’ by 
one hour on the appointed date.  

Therefore, to calculate modern clock time from an astronomical-based 
instrument, use the following formula: 

Clock time = Dial Time + Longitude correction + EOT + DST 

Example for 6 Dec 08: 

 Clock Time = Dial Time + (-20 min) + (8min 46 sec) + (0) 

 Clock Time = Dial Time – 11:14  or 

 Dial Time = Clock Time + 11:14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Check out medievalscience.org for updates to this topic and much more! 
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The HourglasThe HourglasThe HourglasThe Hourglas¥¥¥¥    
 
 

History. Hourglasses have been 
known since the Classical era, 
though not much written material 
is available from before the 14th 
century. An hourglass is more of a 
timer than a clock. A common use 
of hourglasses was on ships where 
the fall of the sand was not 
affected by the motion of the ships. 
 
Example. This hourglass is a 
commercial version available 
through many outlets. Many styles 
and sizes are available. It is 
sufficiently like the period version 
and can be used without 
modification. 
 
Usage in these Modern Middle 
Ages: Check the glass against a 
good timer. This glass is very close 
to a modern hour (57m 47s). It can 
be used to time events close to an 
hour in length, such as an A&S 
class, games, or contests such as 

an hour-long bear-pit. 

Longer periods of time can be measured by turning the glass over as soon as 
the sand runs out. Of course, this assumes that someone is continually 
watching the dial.  

 
 
 
 
 
 

. 

 
Temperance bearing an hourglass; detail of 

Lorenzetti's Allegory of Good Government, 1338. 
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Candle ClockCandle ClockCandle ClockCandle Clock    
 
History: Like the hourglass, the 
candle clock is a way to measure 
intervals of time than reading clock 
time.  But it can be marked in such 
a way to estimate clock time. 
Candles have been used as time 
pieces at least as far back as the 
end of the Roman Empire. They 
range from simple marked candles 
to sophisticated devices with a dial 
face. Wax or tallow candles could 
be used, but would have vastly 
different burning characteristics.  
 
Example: The candle clock I have 
made is a commercial beeswax 
candle of fairly high quality to 
make even burning from candle to 
candle more likely. I calibrated the 
candle by first marking it every 5 
mm. I then lit it and every 15 
minutes recorded how far it had 
burned. Since the candle is slightly 

tapered, it burns a bit faster at the top then it does towards the bottom. I 
used Excel to statistically fit a curve to my measurements, but this is 
probably more compulsive than the average person would need to be. The 
accuracy is fairly low as temperature, air currents, and manufacturing 
variability will cause variability in the burning rate.  
 
Usage in these Modern Middle Ages: A candle clock can be used to 
measure a longer interval of time than an hourglass (especially when 
protected from winds). If it is marked in hours and started at a known time, 
it will give a fair estimate of clock time. It could be quite symbolic for a one-
day event to light a candle of at opening court, and having the candle 
constructed so the event ends when the candle burns out, perhaps placing  
it at the head table at evening feast and have the presiding noble declare the 
event ended when the candle burns out.  
 
 
 
 
 

. 
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PillPillPillPillar ar ar ar (Shepherd’¥) (Shepherd’¥) (Shepherd’¥) (Shepherd’¥) DDDDiaiaiaiallll    
 
History: A Pillar Dial (also called Shepherd’s Dial or 
Cylinder Dial) uses the altitude of the Sun rather than 
its azimuth to tell time. It is usually designed as a 
small dial that would be portable enough to serve as a 
period ‘pocket watch’. Dials of this type would be 
designed for a specific latitude and have a family of 
curves to represent the hours. The top would be 
rotated so the gnomon (part that casts the shadow) is 
aligned with the current day on a date scale. The dial 
is rotated so the gnomon points at the Sun and its tip 
indicates the time.  

Example: The example exhibited is based on a 
commercial dial sold by the McDonald Observatory in Ft. Davis, Texas (and 
online). To modify it to show clock time, I wrote an Excel spreadsheet to 
calculate and draw the hour lines. The difference in clock and sundial time 
is calculated using a freely available Visual Basic for Applications (VBA) 
script. The solar elevation (height of the Sun above the horizon) is also 
calculated by the VBA routine. Simple trigonometry will then give the length 
of shadow cast by the gnomon at a given time on a given date. This 
information is used to draw the lines for the times. In order to make the dial 
easier to read, I’ve made the program produce a dial face for each month. 
Half the face is for the morning and half for the evening. This is because 
noon clock time rarely occurs at the same time as the highest point of the 
Sun’s path due to the use of standard time zones. Dividing the face makes it 
much easier to read the time. The winter months are difficult as the Sun 
does not travel as high in the sky and the time lines are much closer 
together. In summer, the shadows become too long and I have to use a 
shorter substitute gnomon to ensure all hours are readable.  

Usage in these Modern Middle Ages: A dial constructed in this manner 
can be used much as a person would use a watch in modern times. Of 
course, to use this dial, you would have to be outside on a clear, sunny day, 
but such was life in the Middle Ages! 

 
 
 
 

. 
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SundialSundialSundialSundial    
 

History: Sundials are one of the 
earliest known methods of telling 
time. In period, dials were 
frequently found that were marked 
for monastic prayer times. Dials 
have been found facing all 
directions, vertical, horizontal and 
everything in-between.  

Example: The dial I have 
constructed has been designed to 
be portable and very simple to read. 
Using a dial calculator written in 
Excel, you can input almost any 

location and date and be given the proper settings for the movable hour 
lines. The dial is very similar in design to this picture of a dial from a 
monastery in Krakow, Poland. Period dials frequently had gnomons that 
were horizontal or vertical rather than angled to be parallel to the Earth’s 
rotation axis. With the magic of modern computing, I was able to use the 
earlier period horizontal gnomon on a vertical dial and let the computer do 
the work of calculating the positions of the hour lines. It was this 
breakthrough that allowed this dial to be used in almost any location 
without having to bend a new gnomon for each latitude. The desire to be 
able to move the hour lines has led me to use modern construction 
materials, but I have attempted to hide these as much as possible. Since the 
dial is set for a specific date, it can be considered an ‘event dial’ that will be 
accurate for a weekend long event. It would need to be reset every few days 
to remain accurate over long periods of time. 

Usage in these Modern Middle Ages: Once the dial lines have been set for 
the location and date, the dial must be set up so it’s level. Then rotate it 
until it displays the correct time and it’s good for the weekend. The beauty 
of this design is that it can be read as easily as a clock (though the vertical 
design means the shadow moves anti-clockwise).  

The dial is completely functional, but can still be improved with some 
decoration. The dial calculator I developed will also calculate a round 
horizontal dial and square vertical and horizontal dials.  
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AstrolabeAstrolabeAstrolabeAstrolabe    
 
History: Astrolabes were developed 
in the Muslim world in the 10th 
century and introduced into the 
Christian West in approximately 
the 13th century. Their use in 
period is especially known from 
Chaucer’s Treatise on the 
Astrolabe, the earliest 
comprehensive work in English. 
Astrolabes came in sizes ranging 
from a few centimeters up to a 
couple of meters in diameter. 
Surviving models are typically 
brass, though there is 
documentation of paper and wood 
astrolabes. 

The astrolabe is essentially a 
mechanical computer depicting the 
sky. It can be used to measure the 
altitude of the sun or a known 
star. The rete is then rotated so the 

sun or star is depicted at the proper altitude. The position of other bodies 
can then be seen directly. Since you can determine the position of the sun, 
you can tell time in either equal hours or seasonal hours. Astrolabes often 
had scales for various civil engineering tasks on the back since they could 
measure angles.  

Like a sundial, the astrolabe is constructed for a single latitude, but many 
had thin plates (climates) for different latitudes that could be swapped out 
as the owner traveled.   

Example: The version I have on display was created with software developed 
by Jim Morrison. Mr. Morrison is probably the living authority on the 
mathematical theory of astrolabes. It has all the features of a period 
astrolabe.  One of the differences is the rete is transparent plastic. I am 
working on a more period solid rete, but it has to be done almost entirely by 
hand. The design feature I have added is a rotation of the time scale around 
the outside edge (the limb of the mater) to allow it to read out in clock time. 
Like my sundial design, this modification makes the astrolabe valid for only 
a few days around the time of its design epoch, but being made of paper it is 
not expensive or terribly time consuming to replace the face as needed.  

 

 

. 
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Usage in these Modern Middle Ages: The astrolabe can be used to tell time 
day or night, predict the time of sunrise and sunset, as well as the rising or 
setting of the modeled stars. Taking a reading is not difficult, but takes 
some practice to be accurate. It is possible to measure the altitude of a 
celestial body to less than one degree accuracy, so theoretically time can be 
known to a precision of 4 minutes. In real life, being within 15 min is 
reasonable.  

I plan on continuing to make this model more like period versions by adding 
a period rete and improving the alidade (the vane on the back used to take 
altitude readings) to make it easier to take readings, especially of the Sun.  

I also have plans to write a sizable tract on the astrolabe using Chaucer’s 
Treatise as a guide. 
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AlmanacAlmanacAlmanacAlmanac, Kalendar,, Kalendar,, Kalendar,, Kalendar,    and Psalterand Psalterand Psalterand Psalter    
 
History: Most cultures have had 
some form of calendar or almanac 
to help track the passage of time.  

Example: The book I have 
developed has sections of celestial 
data to help the historical re-
creator use instruments that have 
not themselves been modified to 
tell modern time. Given the tables 
in this book, any properly aligned 
and designed sundial, astrolabe, or 
other method of telling time from 
the Sun can be corrected for clock 
time. For fun, I’ve thrown in an 
almanac of lunar phases, sunrise 
and set times, a medieval-style 
church calendar, and a Psalter as 
would be appropriate to any pious 
lord or lady.  

Usage in these Modern Middle 
Ages: To correct a dial or astrolabe, 
look up the difference in solar noon 

and clock noon from the table. This gives you the total correction including 
the longitude, equation of time, and daylight saving time differences. These 
tables are not specific to the year, but are specific to location and can be 
calculated for any location. The book is designed to easily swap out the 
pages that are year specific or change the solar pages for a new location. I 
have taken some effort to hide the modern tools used to construct the book.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 
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Period Timepiece¥ Not Discussed in thi¥ Clas¥ 
The Nocturnal, a device to tell time at night using the stars of the Big Dipper 
(aka ‘the plow’ or ‘the wain’ in period) as the hands of a clock.  

Clepsydras, various forms of water clocks. 

Quadrants, which were similar to simplified astrolabes. 
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