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DISORIENTED DIALS ~ relocating azimuth and altitude dials 
 
What is a dial plate? A dial plate is nothing more than a display or a presentation device for 
shadows. For altitude, azimuth, or hour angle dials two points usually define a useful shadow, a 
dial center and a nodus. For azimuth dials the shadow points to an hour point. For altitude dials 
the nodus shadow depicts a time. For hour angle dials, the angle of that shadow on the dial plate 
is how time is portrayed. 
 
Consider an azimuth dial such as the winged azimuth dial.  At a 
typical latitude, such as latitude 32, the dial plate to the right 
shows azimuths that diverge rapidly around solar noon in the 
summer but tend to be more linear towards the winter. 
 
At the equator the azimuths show a reversal at the equinoxes 
because in June the sun is north of the equator, whereas in 

December it is south, see left 
picture. The equator has two 
winters and two summers 
each year. The two solid lines 
with arrows show 1 pm for the 
June and December solstices, 
their angle is equal but in opposite hemispheres, and similarly 9 
am is shown with dashed lines. Remember, the hour curves are 
azimuths, and not hour lines, they show angles.  
 
The equator's azimuth chart matches a polar dial at the equator 
because azimuth is an angle, and not a shadow tip. The 
azimuth curves are deceiving, those calendar circles are purely 
an artificial display aid. 

 
If, while retaining the true north south alignment, the latitude 0 
dial was moved to  latitude 32° and tilted by 32° towards the 
south, could it possibly still 
show the correct times 
throughout the season? 
Could the reversing 
equator azimuth dial 
possibly work ?  
 
Both pictures to the side 
have the equator's azimuth 
dial tilted by 32° so it 
emulates being on the 
equator, and a normal 32° 
latitude azimuth and a 32° 
horizontal dial. 
 
The left shows almost 4 pm 
at the summer solstice, all 
three dials concur. To the 
right is about 3:40 pm on 
the winter solstice, again 
all three dials concur. And 
what about the north pole 
you might ask? Please see 
the next page. 
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At the north pole, the azimuth chart becomes an 
equatorial dial, a set of 15 degree arcs. The azimuth and 
hour angle all clearly relate because when indicated on a 
dial plate, the dial plate is merely a display screen to hold 
an image of the sun on a gnomon, nodus, or style.  
 
Clearly the pole's azimuth dial, being an equatorial dial, 
works at all latitudes! 
 
So an azimuth dial can be tilted to work at a new latitude, 
however that tilt must be in the north south direction. 
 
This is why the azimuth can be used for a declining dial. 
A declining dial simulates a dial at another latitude, and 
that latitude is the style height or SH. 
 
 

 
 
Think a little further out, about  93 million miles, 
for that is where the sun is in relation to Earth. 
And put a dial somewhere on planet Earth, 
 
It shows a time. 
 
Remove planet Earth, and the dial still works as 
it has no knowledge of latitude or longitude. 
What it does have is a set of angles defining its 
orientation to the sun. 
 
Take this a stage further, latitude does not 
really mean latitude, but rather an angle, or 
rather a co-angle, from a rod in space that 
happens to be parallel to the Earth's polar axis. 
 
 

Azimuth dials can be ported from one latitude to another, the requirement is that they be tilted, 
and that the tilt be towards or from the north south line. 
 
There is some discussion that this is not true, so what cannot be tilted and why? 
 
The Italian and Babylonian hour lines, or any line depicting the sunrise or sun set, cannot be 
corrected by tilting. The reason is that in their case, latitude does not just mean an orientation in 
space but it also means its position with respect to the horizon and location from whence the sun 
will rise or set. Sunrise and sunset related lines are fiercely latitude dependant because they 
depend on the spherical geometry, or horizon circle, to determine whether the sun is or is not 
visible. 
 
In conclusion, an azimuth dial can be latitude corrected provided the tilt to correct it is towards the 
north or south. 
 
If an hour angle dial and an azimuth dial can be tilted for latitude correction, what about an 
altitude dial?  
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For any given day at the pole, the sun's altitude does not vary by more than half a degree.   
 

 
What would happen if such a dial 
were moved south from the north 
pole to another latitude. One extreme 
would be to the equator where it 
would be on its side. You would set 
the gnomon to the month as usual, 

and rotate the cylinder until the shadow paralleled the rotation axis of this horizontal dial, as 
usual. And the nodus shadow would always be on that month's part of the curve. Regardless of 
the time, on any given day of the year on the equator the sun has a fixed altitude compared to a 
north south line. The sun is moving in a cone around that horizontal north south line.  
 
Let us take another extreme, an altitude dial 
for the equator and move it somewhere else. 
 
To the right is an altitude chart for the 
equator, it shows some interesting things. In 
March and September the sun's altitude goes 
to 90 degrees, they have two summers there. 
And in December and June the sun is at its 
lowest, they have two winters there. 
 
This is because the sun moves from –23.5 to 
the +23.5 declination.   
 
If this dial were moved to another latitude, 
such as latitude 32, how could it possibly 
work. The answer is that it must be titled, and 
like the azimuth and hour angle dial it must 
be tilted towards the true south or true north. 
And that north/south alignment now removes 
the key benefit of an altitude dial, namely, no 
compass needed. Failure to do that 
alignment will cause the dial to be in error, and hence the belief that altitude dials cannot be 
latitude corrected by tilting. 
 
So at latitude 32 this dial would tilt to the south by 32 degrees. And it must is turned around its 
own rotational axis, and while being so turned it retains a fixed tilt to the south of 32 degrees. 
 
This dial still works! For the summer at latitude 32, the sun will be orbiting in a cone whose center 
is this dial and the shadows will only appear on its upper side. For the winter the reverse is true. 
Just as for an equatorial dial.  
 
And taking another extreme, that same dial at the north pole would be horizontal. And yet it would 
still work! It works because the horizontal shepherds dial when rotated on its now horizontal axis 
will be using the north pole's azimuth of the sun to generate an equivalent equatorial altitude. You 
might think that this fails for the winter when there is no sun, but no, the Earth itself is blocking the 
sun, but those altitudes still exist were the Earth to vanish, it is the Earth's curvature causing that 
sun blocking.    
 
Do not confuse azimuth and altitude with sunrise and sunset and the Italian Babylonian times 
which are not thusly portable. In summary, all this is why a declining dial's calendar lines can use 
another latitude's altitude and azimuth.  

  

altitude is constant during any one day 


