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Setting
A choice is to be made between 1,2 or 3 clocks.
Actions
There are two modes of action. 
In one mode, the ‘Time’ is chosen. The hands then go to the appropriate position on each clock. ‘Time’ can then be stepped forward or back, or selected arbitrarily, and the clock hands go to the appropriate hours on each clock. By stepping forward or back, one can detect relationships between the hour-hand positions. Announcing a time, participants can be asked to predict the positions of the hands on each clock before entering that time and checking.
The ‘Time’ can be chosen without displaying it, so the question arises as to whether it is possible to predict the Time that results in the hands being in the displayed positions.
In the second mode, a set of hour-hand positions can be entered. If they form a possible set of hand positions, buttons can be pressed to reveal the corresponding Time. There are two approaches: listing all possible Times which would produce each remainder, and calculating it from a general formula. Both are available, though the formula is never revealed! 
Buttons
White points can be used to move sets of buttons out of the way.
Pressing the mouse while typing in a number sets the overall Time.
Up & Down Arrows
Used to select the number of clocks (1, 2 or 3).
Display Hands
Displays the hands corresponding to the set Time.
Set Clock Hours
Clicking on one of the Clock Hours buttons, then pressing on mouse while typing in a number sets the number of hours on the specific clock.
Forward & Back
Clicking shifts the hands by one hour.
Show Time
Displays the time that was used to work out the positions of the hands on each clock.
Reset
Sets all hands to 0 (maximum number of hours on each clock).
Set Hands on Clocks
Clicking on Set Hands on Clocks, then while holding the mouse button pressed, typing in a sequence of numbers separated by commas produces a sequence which is then checked for viability. If viable, the hands are shown and the time calculated.
Theory
The Case of Two Remainders
Analysis




Given clock-hours  and , and remainders  and .


What is wanted is a number r such that  and .




In other words what is sought are  andsuch that  and .



This forces  which means that putting  ,  .

Furthermore , which can be solved using Bezout’s algorithm.
Synthesis






The algorithm proceeds as follows. Let . Use to find . Solve the equation  for x and y (using Bezout). Then and so put  . 
Justification


  from the construction. .
Note
Note that the method works even when one of the clock-hours is a divisor of the other.
More Clocks
The usual method is to resolve the first two clocks, then use that as a ‘new’ clock with the calculated remainder, and the LCM of the two clock-hours as the ‘new’ clock-hour.
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r ≡ r1mod h1( )
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r ≡ r2 mod h2( )
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r = r1 + ρ1h1
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r = r2 + ρ2h2
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r2 − r1 = ρ1h1 − ρ2h2
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d = gcd h1 ,h2( )
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r2 − r1 ≡ 0mod d( )
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λd = ρ1h1 − ρ2h2
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r2 − r1 = λd
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h1x−h2y = d
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λh1ρ1 −λh2ρ2 = λd
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r = r1 +λρ1h1
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r ≡ r1mod h1( )
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r = r1 +λρ1h1 = r1 +λd+λρ1h2 ≡ r1 +λdmod h2( ) = r2
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