e Astro-skeleton clock completed
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roduction - philosophy guiding the design

troduce
resence / scale. Larger than a typical skeleton clock.
Multiplicity of functions and components

al tourbillon flies
vith strong visual impact

cal design touches
al architectural foundation supports an ivy and forest setting in which are

above
Minimum number of dials convey data; allowing for maximum view of the movement
Modular design to facilitate future servicing

The machine will be a dry runner eliminating almost oil, a major source of clock

PSS

failures. It was Breguet who was purported

willgiveyou the perfect watcho. Obviously no
5. Incredible attention to detail, finish; quality throughout
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Some early design
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Buchanan design drawings, 2006

Here we contemplated what the overall size of what the machine should be. In reality we could never
have chosena smaller size since many of the 6 b e hthemlidl w o r éoi@ponents reachedthe scaleof
pocket watch components d the limits of B u ¢ h a rtoalimg. s 5




Screen shot from website, construction index

ASTRONOMICAL SKELETON CLOCK PROJECT, INDEX

Date 2003 Date 2012
Pre-construction design work sA1912 i on of the Pouvillon clock
101203 My early concept desi el 1012 Movement inmer steel structure
20042006 hiatu ing facility relocation
5/04-405 My early concept des e2 2013
404, 1/06 Buchanan's early concept designs Fabrication of enamel dial work, compilation Feb. ms - May 2013
2006 Dial work - Feb, 2005 to Jan. 2012, planisphere, main time
Creation of working i i 06713 Dial work - Mar, 2012 - Aug. 2012, tellurian dial
306 in plastic - going baxrel and plani: Dial work - Mar. 2012 - Aug. 2012, orery, redo main time dial
406 in plasti i "Dial work - Dec. 2012 - May 2013, redo orvery, complete remaining dials
506 ? i ings page 1 o3 Fabricate replacement of main frame pillars
506 abricator's desi ings page 2 03713 Fabricate replacement of main frame pillars
010606 Scation of full scale mockuj o013 Celestial bai on drive, the onery dual
706 ull scale mockup page 1 10713 Conts on dri sssion, beg
796 ull page2 113 ial train i d orrery
76 Ontery detail 2713 o work
2007 2014
Fabrication Begins oyie Strike snails and begin strike hamumer linkages
07907 Main wheels, barrels & maintaining power systems o4 Continue strike hamumer Linkages
10-1207 ‘Wagner dual remontoire, wheels, differential drive (this drives the time train) m: fﬂ—‘gﬁw
2008 05714 v
0105 Wagner dual remontoire, output, cage, chaton assemblies 06714
02708 Planisphere design work o714 Strike mm selection levers, misc. parts, complete strike control system
0305 Going train 05714 Nowork
o405 ‘Bevel wheels, fly design, columns, screws o/14 Begin drives to sidereal, equation of time and calendar functions
0508 ‘agner ication - rough out 10714 Finish hsl month's work Begin mockup for the perpetual calendar module
0605 Wagner R icati ish work 114 Sider tion driv cam, equation o time system complele
s Assembly of fly to remontoire and going train 12714 fabrication
0308 Main wheel cli in the mbifriction wheel assembly 2015
/s and finish anfifriction w] bly oy1s 8 ible, third-c alendar calculator ication module
1008 ‘Begin pendulum balance assemblies - arbors 075 < e the calendar calculator module
< T 5 S 0315 Calendar remontoire and demonstration overdrive safety cluich
o ST = o3 < e il
1105 Pendulum balance assemblies - begin balances 05715 C levers and digi
1205 Pendulum balance assemblies - complete balances 065715 i 5, other misc. items
2009 o715 Finish ] calendar, Begin tellurs design & wheel blanks
0109 assemblies 0315 Continue telluri frame blank: wheels
009 Redesign of 1 escapement assembli 0915 Continue tellurion assembly. spoke and plant ywheel
P, ‘Redesign of movement frame 10715 Continue telluri i
iom: ti in clutch 115 Continue telluri begin solar and lunar eclipse
o309 Seconds drive, begin celestial trai 215 No work
0509 begin Robi: e, fly oration 2016
0509 onti {this drives the celestial train } 01716 Continue tellurion assembly, sidereal, synodic month; solar, funar horizons
0709 Conti i 02716 Complete tellurion assembly, and sidereal dial drives
Continue Robi 03716 Pendulum spring regulator assemblies
0309 Finish Robin remontoire, Begin 0416 2 parts for i
Complete lower movement frame; Bell strike hammer ift cams 05716 gin ions for rating the clock, start final finishing of
1109 Bells; work for Horological foumal cover, Jan. 2010 0607716 Continue final finishing of begin balance « springs testing
109 Begin upper movement 06/16. Complete finiching o{ begin springs testing
Project to date video page 0916 Continue balance spr ing, fabricate tellurion Easin glabe
2010 10716 No work, My visit to the mm of Buchanan
oy10 Upperfame, stop work g sialectarind indicalons 116 Sun/Moon rise/ d of first & second-ord functions
02/10 Cable hooks; St in power reserve indicators 716 No work.
0310 Redesigned bamrel ke eative ‘power reserve indicators 2017
oy10 ni ind work upper frames o7 un / Moon risef set, begi Anomaly & ion variable di i
05/10 Contirue prepping upper frames, some finish & trim work o7 un rise/ set, complete variable differentials
06710 Rough upper frames complete, some finish & trim work 0317 abricate the analo;
07710 Time; central frames and pendulum support fabricated 0417 Sun /. rise/ set. begin dial output drive assemblies
0510 Demonstration clutch parts, project to date photos; films 0517 un/ Moon rise/ set, dial output drive assemblies and differential frame
0910 Balance dizgonals: gulsmg weights, strike train rear frame 06717 un / Moon rise/ set, dial ive assemblies, shutter cam rollers, differential setting & dial:
10710 i o7 un / rise set dial output dri bl dri sector dials
11/10 Begin Fasoldt emdnl strike train fly fans 0817 un/Moon rise/ set, sun hand, glass dial work, redo center dial and bezel
1710 b a7 Sun/Moon rise/ set, finish mnhxnﬂ glass dial frame, shnﬁe'z sefting dial
2011 1017 i shutter cams, movable dial plaques
o011 schematics; rack mockups 1717 Finishing work: SuyMoon ms[ Set assembly
02a1 main strike fly fan detents a7 No work.
0311
oyl initiators oy1s i project:
0511 in strike fly detents o/is Begin planisphere module
06/11 let dovn flie 0318 Continue planisphere module
o711 trike and repeat control assemblies, quarter and hour rack:
Project to date and video

www.my -time-machines.net/astro_index.htm



nitial test drive
ockup completed in 2006
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The first cut is made June 28, 2007, the last part was completed 15 years lateN ext the main barrel
wheel s mounted

bet ween t he

pl ates. Each

pl at%e |



ndividual train modules, t




jvidual train modules, celestial train & escapement
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and spacer frame design will not be practical, a new
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1rein2022 compared to revised mockup of 2009

ain enamel dial work looks to be too sparse to support this

e as many dials as possible to show off their complications, |
0 come to the fore. Too many dials look cluttered and

of an older analog jet airliner. There are many smaller subsidiary dials withiti:



ist of complications, page 1

us 5 special mechanical systems
ft hand dial cluster

lendar dial cluster, 8

ion, with dial
ation, with dial :
versible with no loss of data giving an 800 year span

Main time dial, 3

Equation setting dial, 2

1. Month,
2. Date

ds readout derived fr omougpesiecond

cycl e

15



ist of complications, page 2
luster, Sun and Moon, rise and set

reads in real time

nrise (we have a double hour scale on the rotating glass degree scale,

ompared to a conventional hour dial and the Moon rotates in the dial

24 hours and 55 utes). Zero hours is at the Moon and the hours count away from it, so

hours on the east, the horizon marker, gives you hours until moonrise.

‘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




ist of complications, page 3
Tellurian, 15

So rotates

of Mercury and Venus

bital il nclination 1in
of Sunds zenith on
| house

as well as where on Ear
en as well as where on Earth a lun
of Sun rise and set

of Moon rise and set

through the Zodiac

ring allowing user to set any point on earth as zero time,
int on the globe

clipse will occur
lipse will occur

Strike control, 3
. PetiteSonnerie
2. Grande Sonnerie
3. Quarter repeat ondemand in grande sonnerie

4, Strike and silent

reading the



ist of complications, page 4
Orrery

ction of all known pl a
Bignhl@ 6 s
with Jupiter and Saturn each having four
tively
lon and the orbital eccentricity for
distance from the Sun in

eters ( Mkm)

Moon phase
planet in terms of Earth (m
ital time in years
centricity of Mercury, Mars, Jupiter and Saturn's orbits

distance from Sun in AU and Mkm (average for eccentric orbits, see #2)

or Mars, Jupiterand Sat urn in relation to the Sunds e
rrery components in degrees, 0-360° and position in the Zodiac

mission for slow and fast demonstration

Lower center dial pair
rnational time dial, 1
1. Nine cities worldwide. Also used in astronomical demonstrations

Thermometer, 1
1. Reading in Fahrenheit and Celsius 18



ist of complications, page 5
- Bottom center dials

names, zodiacal houses, Milky Way overlay
rough the Zodiac with seasonal height

Imechanical complications, 7 and o 2resting features
le gravity remontoire driving the escapements, differential
e drlvmg the perpetual calendar module, JostBurgi

rduo derive single jump seconds from two second pendulums

t wheel differentials within tumbling cages for Mo o n @ s
ture compensation using Elinvar control springs
SpeC|aI|zed com fly fans designed to maximize visual sensation

Paired, pirouetting style flies for the remontoire, releasing in 15 second intervals

A Sidereal time read off separate retrograde rotating rings for minutes and hours.
A All main trains and dial complications are independently removable.
A The machine is a dry runner ensuring long intervals between servicing.

remontoire for the celestialtrain, Robert Robin, based on Christan Hu y g ededigs

anomal

picyclical tourbillon flies based on Charles F a s o Idesigninmeediating the strike trains
A Celestial train remontoire fly releases in unequal intervals to keep the viewer guessing

e s

19




Enamel dial work

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



Enamel dial work
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wor k was supplied by Buchanan and
or i gi n a lthe enamellers.Bial tbexels@re@ated ib 34 ct. gold 21
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Cuuml:—.’!‘_ and right side dial sets
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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
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