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1. Physical presence / scale. Larger than a typical skeleton clock.
2. Complexity. Multiplicity of functions and components
3. Beauty
4. Movement. 
       a. Multiple remontoire
       b. Compound flies, epicyclical tourbillon flies
       c. Escapement and pendulums with strong visual impact
       d. Frequent cycling at differing intervals
       e. Use of multiple, highly polished surfaces

Additional features:
1.  Whimsical design touches 
      Classical architectural foundation supports an ivy and forest setting in which are 

allegorical animals. Above that forest is the firmament as represented by the orrery 
above

2.  Minimum number of dials convey data; allowing for maximum view of the movement
3.  Modular design to facilitate future servicing
4.  The machine will be a dry runner eliminating almost oil, a major source of clock 
failures. It was Breguet who was purported to have said: òGive me the perfect oil and I 
will give you the perfect watchó. Obviously no oil is the perfect solution.

5.  Incredible attention to detail, finish; quality throughout 2
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Here we contemplated what  the overall  size of what  the machine should be. In reality we could  never 
have chosen a smaller size since many of the ôbehind the dial  workõ components reached the scale of 
pocket watch components ð the limits  of Buchananõs tooling .
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Andrew at 2 yrs old giving initial test drive in 2006
Below is the first style mockup completed in 2006
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The first cut is made June 28, 2007, the last part was completed 15 years later. Next the main barrel 
wheels mounted between the plates. Each plate is Ĳó thick and weighs 50 lbs.
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At this point we realize that a traditional plate and spacer frame design will not be practical, a new 
modular, pillar frame, left, is designed .
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The machine has 71 complications. The main enamel dial work looks to be too sparse to support this 
many, that is intentional. Some makers have as many dials as possible to show off their complications, I 
preferred to allow the beauty of the machine to come to the fore. Too many dials look cluttered and 
confusing like the cockpit of an older analog jet airliner. There are many smaller subsidiary dials within.



Complication count ð 71 on dial data plus 5 special mechanical systems
Left hand dial cluster

Third -order 1200 year perpetual calendar dial cluster, 8 
1.  Day 
2.  Date
3.  Month
4.  Year
5.  Leap year, four year correction-the first order
6.  100 year compensation, with dial
7.  400 year compensation, with dial
8.  Calendar is fully reversible with no loss of data giving an 800 year span

Main time dial, 3 
1.  Equation of time 
2.  Sidereal time
3. True seconds readout derived from 2 second cycle pendulums òreverseó coup perdu

Equation setting dial, 2 
1.  Month, 
2.  Date
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Right hand dial cluster, Sun and Moon, rise and set
Sun section, 7 
1.   Time of sunrise/sunset
2.   Visual position of sun in the sky
3.   Mean solar time
4.   Length of day
5.   Length of night
6.   Variable seasonal horizon shutters
7.   Horizon season setting dial, annual calendar reads in real time
Moon section, 10     
1.   Visual indication of the phase of the Moon
2.   Age of the Moon
3.   Angle hour of the Moon
4.   Degrees to moonrise
5.   Degrees to moonset
6.   Hours until moonrise (we have a double hour scale on the rotating glass degree scale,      
but stretched slightly compared to a conventional hour dial and the Moon rotates in the dial       
in 24 hours and 55 minutes). Zero hours is at the Moon and the hours count away from it, so       
the hours on the east, the horizon marker, gives you hours until moonrise.
7.   Hours since moonrise
8.   Hours since moonset
9.   Great anomaly setting dial reads in real time
10. Projection anomaly setting dial reads in real time 16



Tellurian, 15
1.   Earth, Moon and Sun system, Sun also rotates
2.   Additional inner planets of Mercury and Venus 
3.   Moonõs orbital inclination in relation to Earthõs ecliptic
4.   Indication of Sunõs zenith on the surface of the Earth
5.   Tracking for Sun in each Zodiacal house
6.   Date
7.   Month
8.   Synodic month sub dial
9.   Sidereal month sub dial
10. Prediction of when as well as where on Earth a solar eclipse will occur
11. Prediction of when as well as where on Earth a lunar eclipse will occur
12. Location on Earth of Sun rise and set
13. Location on Earth of Moon rise and set
14. Location of the Sun through the Zodiac
15. Adjustable 3600 ring allowing user to set any point on earth as zero time,   reading the 
time from any other point on the globe

Strike control, 3
1.   Petite Sonnerie
2.   Grande Sonnerie 
3.   Quarter repeat on demand in grande sonnerie
4.   Strike and silent 17



Orrery

Orrery, depiction of all known planets in the late 1700õs, 
based on Philipp Hahnõs design, 10
1.   Planets Mercury to Saturn, with Jupiter and Saturn each having four
      and five orbiting moons respectively
2.   Dials showing aphelion and perihelion and the orbital eccentricity for 
 Mercury,  Mars Jupiter and Saturn, and distance from the Sun in
      Astronomical units (AU) and millions of kilometers ( Mkm )
3.   Rotating Earth with Moon phase dial
4.   Mass of each planet in terms of Earth (mE)
5.   Planetary orbital time in years
6.   Depiction of eccentricity of Mercury, Mars, Jupiter and Saturn's orbits
7.   Planetary orbital distance from Sun in AU and Mkm  (average for eccentric orbits, see #2)
8.   Planetary tilt for Mars, Jupiter and Saturn in relation to the Sunõs ecliptic
9.   Position of all orrery components in degrees, 0-360° and position in the Zodiac
10. Two speed transmission for slow and fast demonstration

Lower center dial pair
International time dial, 1
1.  Nine cities worldwide. Also used in astronomical demonstrations
            
Thermometer, 1
 1.  Reading in Fahrenheit and Celsius 18



Bottom center dials
Planisphere dial, 4 
1.   Star plate with major star names, zodiacal houses, Milky Way overlay 
2. Roving Sun showing travel through the Zodiac with seasonal height 
3. in sky
3.   Sun rise and set
4.   Star sun rise and set

State of wind sector dials, 1
1.   All four trains independently indicated with separate dial
      
                      Special mechanical complications, 7 and other interesting features
1. Dual Wagner style gravity remontoire driving the escapements, differential 
2. Spring remontoire driving the perpetual calendar module, Jost Burgi
3.  Robin endless chain remontoire for the celestial train, Robert Robin, based on Christian Huygenõs design
4.  Reverse coup perdu to derive single jump seconds from two second pendulums
5.   Janvier-style slant wheel differentials within tumbling cages for Moonõs orbital anomalies
6.   Pendulum temperature compensation using Elinvar  control springs
ÅSpecialized compound fly fans designed to maximize visual sensation
ÅPaired, pirouetting style flies for the remontoire, releasing in 15 second intervals
ÅEpicyclical tourbillon flies based on Charles Fasoldtõs design mediating the strike  trains
ÅCelestial train remontoire fly releases in unequal intervals to keep the viewer guessing
ÅSidereal time read off separate retrograde rotating rings for minutes and hours.
ÅAll main trains and dial complications are independently removable. 
ÅThe machine is a dry runner ensuring long intervals between servicing. 19



20Most scratch-built clocks do not use fired -enamel dial work as this is a specialized skill



All dial art work was supplied by Buchanan and copied by the  enamellers,. Planisphere was a 14ó 
Hand-painted original shrunk to 6.5ó by the enamellers. Dial bezels are plated in 24 ct. gold 21
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Perpetual calendar, mean time, solar time, sidereal time, equation setting, world time

Sun-Moon rise/set, Moon phase/age, tellurian, strike control, thermometer


