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Chapter 1. A Brief History of Paul Pouvillon and his Astronomical SkeletonClock

Someof the following historical information on Pouvillon is based on an article by Bernard Miclet.
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Figure 1. Map showing

from 1899 to 190(B u t i nstead of

Pouv itsuriOmsen 6 s

cont i

nui

Paul Pouvillon wasdrn in the small
town of Nogentsur-Oise,France about
20 miles(30km) north of Paris on
January 24, 1878, (Figurg.His

father was a mechanic and his mother
a seamstress and they ran their
business from the store front beneath
their apartment. At twelve wes of age
Pouvillonwas apprenticed to a
clockmaker to learn the trade. He
excelled at this apprenticeship to such
a degree that the master had waived
his second year fezf 400 Francs

Soon afterward he went to work for
several clockmakers and received high
praise from eachn 1896,ata
Besancon exhibition he obtained a
bronze medalfor his watch working
Two years later, he passbkid
professional examinations for "Ouvrier
d'Art", Master of the Artin

recognition of his outstanding abilities
the French government waivéuke

normal three years of mandatory
military service to one. He served this
ng hi sinjo@2uhe setdey ma |

back in his home towand began his owpractice at the age of twentyur. According to his business
lettethead,(Figure 2) he was awarded another medal 1906 in Pahe.details of this award are unknoain

this time From 1929 through 1930 he undertook with another clockmaker riearby Beauvais the repair of
acomplicated astronomical cathedral clock builtAyygusteLucien Véritéfrom 1865 to 1868During this

job he began to formulate the idea of building his own astronomical clock. By the time of its completion, his
astronomical clock brought Pouvillon acadés: first at Beauvais, where it was shown in 1939, and then in
Paris, where it was awarded a silver medal. He was also awarded for this outstanding piece of work the
coveted title oMeilleur Ouvrier de Frangéd-inest Worker in Franceand araward giverevery four yeardy

the government in various areas of artisandbquyvillon was maded ni g ht

of | 6Or dr e N,

Knight of the National Order of Labpin 1943 and received tliRalmes Académiquedcademic Palm

1947. He wasnadeaKni ght of

t h e, Knightaf thenLegibid dfl idonauiieer liisrwork, on

August 9, 1948. At 75 years of age he was still adding some complications to this clock through at least 19!
and finished the final linkages for the Easter calculator atgbef77.

Figure 2 is a calling carlom early inPouvillon's busines®ote the crossed out address of 99 to 48 Rue de
Bonvillers. Pouvillon married his first wife Anne Emily Soissons in October of 1902 and sas$ @ipshshop
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that same year in a sedront at 99 Rue de Bonvillers which was owned by\ag near another building
occupied by his father in law, Emile Soissons, wherehe coffee/tobzaconist shop. Pouvillon had one son,
Paul Emile, from this marriagédis first wife passed away duly of 1913. In August 1914 he was mobilized
for the war that wadescendingipon Francebut in a few days was assigned to an auxiliary unit effectively
keeping him out of combat. This may have been due to the title he earned in 18@&radr d'Art", which

also exempted him at the time from the normal mandatory duration of military sémnizecember 1914 at

the dawn of WW1, he marries his second wife, Anne Camille Tardy and was allowed to return to his home
town in 1915 where he spent the rest efwar. Shortly after the war endedreved his business to the
secondocationat 48 Bonvillers; a building on the same street and owned by his parketsord

'bijouterie or "jeweler"is also crossedutas he now was concentrating his busineswamh andclock

repair.He would remain at this location for the rest of his life. It appears he was thrifty man since he did not
have new calling cards reprinted after the change in address and occupation.
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Figure 2. P aess\card friono shdrtlyaftdr W/, an 1915

Figure 3 depicts a street scene from Pouvillonod:
of his first shop location, which is the building with the outdoor street clock affixed to the front of the second
floor. Pouvilbn isabovethearrow. Figure 4 shows Pouvillon, left, in front of the tobacconist shop owned by
the in laws of his first wife, ¢.1910.

Not much is knownaboRouvi | l ondés | i fe. However after the o
of 1940,Pouvillon had feared the his clock may catch the fancy of coming conquerors so he hid his clock th
best way he knew how. He took it to pieces and scattered them amongst the other clocks ir’ thig $tamp.

good reason to be afraid; the Germans had lo@tdaihd, Austrieand Czechoslovakia on a mass scale. Not
only museums and wealthy households were affected. In 1942 the Germans sAktipnMh France (M for
Mdobel, meaning furniture) which systematically looted anything of interest. By the time Geleftafrance

in 1944, 71,619 dwellings had been sacked representing over one million cubic meters of goods filling 29,4
railroad cars.
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Figure 3. Streety ew of Pouvi | IwitmPdwriillos poimtpd, out by.the ar@w. 3

Figure 4. Pouvillon, far left. The other people are unknownbut may be Pe vi | | o n-faws,d 1910st i n

There were no childrefnom his second marriage and his second wifssed away in March of 1953.
Pouvillon next marries Heleé Picout, in January of 1954 at the age of 76. It appears Pouvillon did rtot like
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stay unmarriedor long! In 1969 Pouvillon passes awatythe age 081 and his last wife dies few days
afterward. They lived, as inde&buvillon had sinc&915, aboveheworkshophe inherited from his parents
andwhich contained hislock collection including hisstronomical clock.

The building housing

Pouvill

onds home and shop

councilof Nogentand this suplied him with a monthly payment in return for taking possession of it upon his
and his wife's death to make way for a municipal parkingHgfure 5shows the dedication ceremony of the
place where Mr. Pouvillon's home and business stoodédbtang raed forthatparking lot; plainly seen in
the backgroundrlhe lower square dedication sign in the photo says "Place de Paul Pouvillon, Meillieur
Ouvrier de France, 1878196%®. Theadjacentext is a brief biography of Pouvillon méming his awards
as wdl as hs astronomicatlock claimingthatit had57 complication$.

INAUGURATION DE LA PLACE
PAUL POUVILLON

Paul Pouvillon est né le 24 janvier 1878 a Nogent. Au sortir
de I'école Paul Bert en 1890, son pére, mécanicien et forgeron,
le place chez un horloger de Creil. Le choix de ce métier n'était
pas le fruit du hasard car le jeune Paul manifestait déja un vif
intérét pour tout ce qui était montre et pendule et démontait
tout ce qu'il pouvait trouver.

Au sortir de 'apprentissage, il entama un tour de France
qui le conduisit de Dieppe & Pau, a travers 14 patrons.

En 1902, il s’installe & Nogent dans une maison maintenant
détruite et qui se trouvait a I'endroit ol existe aujourd’hui la
Place qui porte son nom, en bordure de la rue du Général de
Gaulle.

Génial horloger, il fut appelé pour remettre en marche
T'horloge astronomique de la Cathédrale de Beauvais en méme
temps qu'il inventait et mettait au point une horloge a plané-
taire donnan t 57 ns.

En 1939, il r e titre envié de Meilleur Ouvrier de
France ; en 1943, il fut promu Chevalier de 'Ordre National du
Travail ; en 1947, les Palmes Académiques puis en 1948 la
Légion d’Honneur au titre du travail.

is qu'il était

oy - Un palmarés r quable pour ce Ni
e g juste d’honorer de cette fagon.

Fiaure 5. Dedication ceremony. c. 1971

Upon the death of Pouvillon's wife the house was
quickly emptied to make way for the demolition.
Since both he and his wife died within days of
eachother there may not have beameparations
made for the proper disposition of their
belongingsPouvillon was estranged from his
only son and he gave everything away including
the astronomical clock ta local charity shop
known as The Friends of Emmaus, not unlike a
Salvation Armyor Goodwillstore.lt is likely that
Pouvillon was engaged in one of his many
revisions on clock when he passed away leaving
it disassembled. It is unimaginable that if it were

whole and intact that it would have been found in a state of partial disassembly at the time a clock dealer
found it at the charity shop, paying $1000 foHg, in turn sold it to another dealer for $5000 who then tried
to sell it to the Time MuseunRockford, lllinoisin 1978 for $100,000, without succesEhis is not

surprising as the museum had purchased the Rasmus Sornes astronomical clock in 18i0ea far
substantial example of horological complexity, for $50,6001983 a Paris dealer, JeRierre Rochefort
bought the clock. His sale advertisements for the clock begin in the September 1983 Astticriafian
Horology, figure 6aHe exhibited thelock in 1984 at the biennial Paris Antique Dealers Fair where it was

purchased by a private collector.

Notice the inordinate number of planets, there are double the correct nuoreonr probably the dealer
who tried to sell the clock to the TinMduseum, had added tiptanets to fill the extra attachmepoints in the
orrery collets. This is why there are so many more planets than actuallyTésese is further discussion
about this later in the articlet hext comes to the public eye at thetarchouse of Antiguorum, Geneva,
Switzerland, April 23, 1995, (Figure 6H)By this time all of the planets were lost. It next appears at
Christie's, London, December 9, 2009 in largely the same conditibis clear from these photos that all of
the subsystems we found to be missing were not present in any of these photos.

If one looks carefully at the photographs of the clock from these three sources, all of which took good
pictures of the clock, we can see that the movement has remained uncinamg&é83 through 2010 (with
the exception of the planets). Therefore, it seems reasonable to assume the missing parts and depredation



the clock suffered from later repaisaiook place during the ningars between the time it lefoBvillon's
housein 1969 until its acquisition and failed sale to the Time Museum in.1978
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Figure 6a, b, ¢ Photos of the movement taken in 198Baris clock dealer 1995at Antiquorum and 2009at Christies.

Description of the clock

The Pouvillon astronomicalock is a two train weightiriven movement of two week duration ugicount

wheel hour striking and a half hour passive strike, with a pinwheel escapement and one second pendulum.
is extraordinarily complex for its diminutive si2&/hile the overalld c k wi t h it s wood b:
X 2 0hoed ,motvement meathr exs 6rdl,y athawtys t@nihlicasonsb et we e r
depending on how strictly one wants to define these. But even at the low end, it is an incredible achieveme

Inmyopni on the real genius of this clockés creatol
looks at the clock it appears that everything inside floats in space, the frame recedes, nearly disappearing.
the wheels, arbors, levers, camsanot her i nter nal intricacies that

and it has rarely been seen in other skeleton clock designs, (Figurage21D The dials appear uniformly

on four of five possible sides of the rectangular shape, thelsxtly the base. These also occur within
different indentations from vertical. Additionally, there is the combined tellurium and orrery that crown the
entire movement,Gover photoFigures 12, 13.

Pouvillon designed this clock to show vari@astronomical indications. But part of this clock was meant to
serve as an ecclesiastical device, in other words to serve a religious purpose. Some of the complications al
indicators are employed in the complex calculation of the moveable date of Eagke Bther religious

events are then determined around this date.

There are only two photographs we have been able to obtain of the clock that we know are from the time
before Pouvillon's death, because he appears next to the clock in eaElyore7aand b The first is from a
Paris newspaper article in 195and the second from an undated photo in an article written about this clock
in the Summer 1985 issue of the French language publicat@ingerie Ancienné. These two photos, poor

as they arehave proved invaluable to recreating a subsystem that has been missing from the clock since at




least 1983. Given the delicacy of the clock mechanism and the meandering path it has taken over the past
years, it has survived in remarkably gpdcdomewvihat incompletecondition. The clock's wood baseldiot

fare so well and there weneany areas of damage, worm infestation and sloppy refanse of the more
serious damages were the result of an oacexhibdi@nt
Sometimeafterward andeforeit was next seeaxhibited in a Paris antiques dealer show in 1882 base

was spray painted a glossybk to hide the damageamprovised repairs and wood filler sectionswls

originally a walnutgrained finishand that base Banow also undergone full restoration to its original finish.

| had struggledor overayear to gain as much biographical information on Paul Pouvillon as well as any
documentary evidence on the clock as it would have begmally configured beforéis passingMany

phone calls and emails through French speaking intermediandicials of Nogentsur-Oise, thehome

town of Pouvillonweremade with scant results. The town newspaper did run an article about the mstorati
process asking for any local support in terms of informati@ppendix C) This brought forth two helpful
sources, especially a town resident who is interested in the genealogy of the town and knew a great deal al
Pouvill on6s f aunatdlyyo phatodleven rdnan adveniseroenttreprint and orline

versions of théarisnewspaperLe Parisianoffering a 500 Euro reward for any useful information,

especially in the form of photographic evidence, there were no tggpendix C) Furthermore,had a

person within France search the archives of the organization that awarded Pouviieilais Ouvrier de
Franceaward. Those records were mostly missing. It seems odd to me that a man who was so celebrated i
France and in particat his home town would generate such a lacktef@st It is from this small base of
documentation that | had to engineer acomplexst or at i on and why we had t
make some suppositions about the original state of the clock.




Figures 8a-c. Various styles of skeleton clock framesall using conventional plate and spacer design to secure the wheel
works.

In the vast majority oflocks,the movement islothed in a decorative exterior case of wood, stone, metal,
porcelain or some combination of theSé&eleton clockkave an exterior case made of glass or sometimes
plastic andare designed ttet the observer view thdock movementit is the movement frame that takes

center stage. Tlse can take the form of allegoriaathitectural designs basea famous churches andet

public buildings or comple&nd elegant curvilinear designs like those of Evans or Con#ifjures 8a-c).

This makes sense since in most clocks there are only a limited number of components that exist between tt
frames. Even in the most congdied conventional three train, quarter strikitarks one would find only
between twelve to sixteen wheels and assocttda control mechanisms. So the designs of most skeleton
clocks focus on the frameBoth conventionahnd skeleton clocks generally share the same type of frame
construction. Rite and spacer construction has sedid plates held parallel and secuttedeach other by a

series of pillars and in between these plates the wheels as well as the rest of the mechanism is supported.
skeleton clocks the nomenclature of the plate is chatmgeadmewhen that plate has been fretted out or
skeletonizedut bot still perform the same function.


http://www.my-time-machines.net/condliff2.htm

Figure 9, 10 Pouvill onés 6space frameb design. Here the frame

I n Pouvillonds clock there is a wealth of inter.]|
frame.His insight was to havéhose partgake center stagend allow higncredibly compleXrame to fade

into the backgrond. | call hisa &pae framé&design and its use is rare in horology since one needs a very
complex mechanism to make this work, (Figure 9). In this examgleave over just ovédifteen hundred
individual components squeezed into less thanhaiieof a cubic foot of space.

There are manypartshat have a oO6qguirk
long rodsconnecting to bevel wheetlsatare not alhays

at right angles, (Figures &14). Wheels, cams and levers

are at different angles to each other as well as the viewer.
This is all very different from the orderly way

components must be armged between two parallel
positionedplates, whichs theconventionaplate and

spacer design. Mosif the clock was made over a ten

year period, but other changes and additions and in one
case a added component from anotlwck continued

for an additional 20 year s.
skill and style of fabrication evolved and this is refié=l

t hroughout the clremorkiggs st r |
anachronistic quality.

Figureslla-g. Examplesof t he i nter
complexity and unusual component placements.
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1
Figure 12. Complete movement stripped of all dial work Figure 13 View from below
There is currently an interesting artistic, literary and social movement that goes under the genre of
Steampunkit combines the steanriven mechanical era of Victorigdwardian England with current
technology to produce a hybrid science fiction fant@sye of the hallmarks of this is anachronistic, Rube
Goldbergreminiscent styles of machinery and in particular time machines and clocks. The recent Oscar
winning movieHugoc o mes t o mi nd. Il téds interesting dftheat Pc
Edwardian era marked by the conclusion of WWI, (see next section). So what we have here is artifact that
could have been dreamed up today in an effort to hearken back to an idealized Steampunk style machine f
that era but was actually createds# to the original time frame with the qualities that we would recognize as
a marriage of that time period and our current idealized design notions, (Figures 12, 13). Notice how muted
the frame is in comparison to the rest of the components in the clock.

This is certainly an unconventional skeleton clock in every respect. But for people who are fascinated by th

mechanical aspects of a clock mechanism and for those who think that when it comes to comptexity
betterand especi al Iry hfecard 6t Hehitsr ues @peoast as good as
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Chapter 2. A hypothesis on the Time Line of the Clock's @Gnstruction

Basd on the observations gained durihg deconstruction of the clock we have come to a hypothesis about
the time line inconnection witithe buildingof this clock. Ithas been widely quoted in articlasd in

particular the two auction house catalogs through which this clock has passed, that the movement was a
masterpiece made by Mr. Paul Pouvillon between 1930 and 1939. We have otizarieel clock when

stripped of all of its complications looks to be a complete clock. One that easily could have been conceived
and executed as is and with no thought of fuadditions oralterations. This clock was a two train, hour
striking clock shang many design elements seersmalltower clocks andredescribed below

A. The frames are made of wrought iron rather than brass.

B. The rear frame pillars are turned, not unlike those seen in the tower clocks which Pouvillon was fe
specifically the church clocks in Strasburg and Beauvais, France.

C. The dial setting clutch mechanism for the time is identical in design to those used in smaller towel
of the day by other French makers, Schwilgue, Ungerer, Lepaute and Gugumus

D. The oil holes used in the frame members are seen only on tower clocks; not on domestic moveme

E. The massive pendulum bob7a®85kg or 151b 9.50zis what would be expected in a regular sized tov
clock.

F. As a result of the heavy bob the emnfgiendulum suspension system takes on the robustness of a tov
clock.

G. The fine pendulum adjustment is turned using a Tomallyi® similar to many types used in tower cloc

H. There is a safety catch to prevent the pendulum crashing to thenfiberevent of the suspension sprir
breaking; a feature unheard of in domestic clocks, but quite common in tower clocks.

|. The construction of many of the main frame wheels have integral collets which are then pinned to f
The collets are notggmanently attached to the arbor.

J. Otherwheels arssingle bolted to their collets as often seen in towecks

K. The bevel wheels are cast in the manner of tower clocks with the interior spokes coved in relation
rims. A few of the larger s& pinions are also made this way.

L. The construction of the going and strike barrels are exactly as those found on smaller tower clock
removable, screw down collets that act like nuts on a thread cut into the arbor.

M. The pins on the escape véhare each set within collets. Something sometimes found on large towe
pinwheels. On domestic clocks the pins are set directly into the wheel rim.

N. The escapement pallets are removable and are held with a screw. The pallet depthing is adjuatab
adjustmentscrew acting upon a slit along thertical axis of the escape pallet assemid#ile this second
arrangement is not unheard of in domestic clocks, it i q@mmon in continentéwer clocks.

O. Lathe turning centers left in tleeds of the winding square arbors, a common feature in tower clock
unacceptable in domestic clocks.

P. The strike hammer lift cam is fabricated with separate components the same as some French tow
in particular CollinWagner.

| believe Pouvillon constructed this prettock before 1930 as a standalone clock without consideration of
later adding any complications. This is supported by the fact that none of the attachment points for the

11



complications were speciahade within therbme. All attachment points are areas that were lagst fiht

and with holes thaareoften awkwardly placed. In many instances we see parts of the frame that were
removed to allow for the positioning of a complication or peripheral component evengoiti of

impinging upon a previously placed pivot bushing. Entire complications or dials are sometimes held by only
one screw due to the lack of gpanned mounting supports. Followiage a few examples
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Figure 1. Sinale mountina point for lunar dial Figure 2. Sinale mountina point for lunar train
Figure 1pointed out by arro? shows a flat machined on a pillar for the attachptéetonly attachment
point, securinghe lunar dialln figure 2arrow 7 showsanother flat machined on a pillar for, once again, the
only attachment of the lunar train.

Figure 3. Holes for sunrise/sunset complication Figure 4. One of two holes for the Easter calculator

In figure 3arrows 8 and 9 indicatbe two mounting holes for the sunrise/sunset complication. Again these
holes could have been drilled in the frames at a later Naté.in figure 4 arrow 11 showswe have another
screwhole which isone of the two attachment points for the Easter tatlouagain the same condition
applies. An interestingearbyfeatue is the oil hole just above whichdemmon in tower clocks but rarely
seen in domestic clocks.

12



Figure 5. Fly fan potenceshowing later alterations Figure 6. Same part from shaved side, showing exposed bush

Figures5 shows a potence with a wheel bush supporting the bevel drive to the strike fly. If one looks
carefully it is clear that the upper side of the part which now is cut into the bush was origarattyifi the

same manner as the opposite side which meets flush with potence foot. Next we see the same part showin
where the flair has been cut away, impinging on the previously installed bush, in order to provide sufficient
clearance for the Easter cdltor. (Figure 6.
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» h
S 4

Figure 7. Rough part that supports universal joint Figure 8. Kinked arbor using universal to avoid obstruction
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Figure 7 shows a universal joint whose arbor below the joint is positioned by a metal strip setheed to
second frame pillar and this guides a oO0kink©o in
arbors. The same strip also secures the lunar dial. Note the circled area where this strip is joined to the Phe
One cross frame pillar. This done by having a flat filed onto the frame pillar with the simple rectangular
metal piece fitted. There is no effort to blend this piece in as would have been the case if it was conceived :
whole in the Phase One desigiigure8 is another view of the vertical arbor and the bend introduced by Mr.
Pouvillon to bypass a time train arbor. | think that had he planned this addition initially, he would have made
a slight change in the size or position of this time train arbor or cahgeposition of the strike arbor where

the bevel gear drive terminates to prevent the misalignment from an otherwise avoidable obstruction.

\
. / I\’l

Figure 9. Later added bevel without mounting provision » Figure 10. Phase one wheel mounted with projpeovision

All of the drives to the complications are mostly in the form of bevel wheels and are attached to the phase «
arbors in what appears to be an ad hoc fashion. There are no provisions made for correct fitting of these lat
bevels on the taperebors (Figure 9. In the phase one clock, all wheels had proper parallel mounting
points on the otherwise tapered profile of the arfléigure 10. None of these conditions would have been
present with a clockmaker of Pouvillon's talent if the clock weeplanned with the bevel drives for the
complications. The fact that the phase one clock stands as a beautiful example in its own right completely
stripped of all complications stands t&@stament to this, (Figures-12, next page

So one might askow given the flaws in workmanship | have pointed out could Pouviiewewon the

Meilleur Ouvrier de Francén 19397 can only think of two reasons. The first is that the overall presentation
is exceptional, but | think a major consideration is the context of the time the awagi/er@she year of

1939 was a precarious time for Frantkeere may nohave been a laif competition that yeaBut even with

the obvious construction criticisms, Pouvillon exhibited great talent and imagination in achieving a final
product that was not only intricate and interesting to the viewer, but appears as a nicely integratéchishole.
is all the more difficult as he did this in an entirelylaat manner, over a long period of tinusing some
outside components and his evolving ideas into a clock that was already created at an earlier time for an
entirely different purpose.

14
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Figure 14. Side view of phase one clock

Below is the order thate think the clock was builiased on our
forensic observatiorsnd extant literature

Phase ones the original small tower clock, going, and striking
trainsi no orrery. We believe this e 1930and when built was

not intended for use as a base for the later complications. In other
words it was built as a complete, stand alone, clock, probably
bet ween 1900 to the 19206s. Th
within the Phase One clock than those we know were added later.
The front dial as shown is not what would have been originally
present and would have been somevghatller as evidenced by

the dalto-pillar spanscreated to allow the mounting of the larger
dial ring. As is, it is out of proportion to the rest of the clock

when it is the only dial preserttad this larger size dial been
contemplated when the phase one clock frame was originally
made it would have been a simple matter to extend the upper
horizontal frame supports straight outattach tathe rear of the

dial.
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Phase twois just prior to 1930 and is the birth of the astronomical clock beginning with the addition of a
tellurian Pouvillon acquired from another clock (not to be confused with the orrery controlling the outer
planets which was by his own hand). That orrerylmesm isbelowthe superstructure holding the tellurian
and | believe this to be the first of his complications as many power feeds to other componentsrateted o
sides of the movement originadtem this system. The tellurian is the only componeat ttas not entirely

made by Pouvillon and yet emhere he remade the rotating frame components, making them more
decorative thathey were originally, (Figure 35It is also the only complication themploys enamel dials.
Figure 16shows an identical berian in all respects, especialihe enamel dials, but with@ainer rotating

frame containing theamewheel works. This example appears on a movement signed by Antide Janvier. |
have documented four other tellurians all made by the same hand a® thewvillon used. These have
appeared on clocks made by Ferdinand Berthoud, Bakazar Giteau, as well danvier® It appears there
was an independent fabricator of this device who was subcontracted by these important clock mgkers for
inclusioninto their work. On this clockhie two silver bands surrounding the enamel dial, center star grill and
upper star grill are Pouvilatelinggrededetalddi t i ons and

Pouvillonds inspiration t ohisbepair bfthe Yétetié astrandmical &hurcha y
clock as noted before, or maybe it happened when he came across this tellurian. Perhaps while wondering
how he could utilize this magnificent component he saw the possibilities of joining it to his existihg sma
tower clock.

4 /i (l\‘ %

Figure 15. Pouvillon's tellurian

O e | |

Figure 16 Narly identical tellurian on Janvier movement, ¢.1790

Phase threecovers 19301939. Here he begins his project to create the several complications on the front an
sides of the phase one clock frame. These may not be all of the same components we see today. From a d
stamped on the back of the Easter calculator'sceatendar disc, it appears the calculator was completed
sometime in 1946 and from the literature we know he had made a final adjustment to this system in 1953 tc
make the calculator perpetual, see phase five below. So either an earlier iteratioratwiuilagoc was there

or something else may have occupied this space when the clock was exhibited in 1939. It is unlikely
Pouvillon would have left this area empty. Therefore the Easter calculator could have been either in the phe
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three or phase four seqee. | think that probably an earlier, non perpetual form of the calculator was in the
clock when Pouvillon was receiving his various acclamations in 1939. It certainly is the one complication th:
makes this clock stand out from most others. ConsidengigWWIl may have disrupted his work, we feel

that it is unlikely he could have designed and built the entire calculator in the one year or less between the
of the war and the date stamped on the calculator calendar disc.

Phase fouris between 1946 tbugh 1953; during this time he completes the Easter calculator and adds the
seven small white dials around the base of the orrery wheel paekedp yearstate of strike, the day and its
zodiacal sign, the month and its zodiacal sign and the séason.

Phase fiveis 19531954. In a newspaper article dated 1953 it is reported that he conceives of the perpetual
piece for the Easter calculatbwe know the Easter calculator has to be tripped annually, and this would
have been from a missing assembly, theuahcam pack, that we have reproduced and which drivaegabe
mystery dial indicating 'sun time’, as well as the sun rise, sunset shutters and length of day, length of night
dials. We also know that for the Easter calculator to operate correctly dsioe dipl needs an extra feed every

19 years. This will allow it to be perpetual for 400 years, or until an additional leap year is needed. This
ability only applies to the six dials that ring the central Easter date dial; the center dial is not pengatual a
only good for 19 yeard-or a detailed discussion of how Easter is calculated using ecclesiastical tables whicl
are derived from celestial events and how t hese
refer to my websité?

In a 1955 newspaper article it is reported that Pouvillon was working on a final indication, the rise and settir
of the moor? However we see no evidence for this and in this effort we must assume Pouvillon failed and
had added no other features pag& tlate By this time he was 77 years olthe lunar indicator on the clock

is not a physical i ndication of the moonds posi:
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Chapter 3. The Restoration Process for the Pouvillon ©ck

| nowturn to the portion of this artickmat will deal with the repair and restoration of the Pouvillon
astronomical clockThe restoration was undertaken by theck makingfirm of Buchanarof Chelmsford
located in Australiand took jusbverone yeaof undivided time to complet&

Belowis a listoft h e ccoropticktiors. Those that were disabled as foundhatalics. The most
conservatie count comes to 44vhile several articles written in the French gpapers at the timgaim
upwards of 57 It all depends on how one countsrExample | count all thelanets in the orrery as one
complication ather than each of the eighlinetsas a separate complication

. Mean solar time for the meridians of Greenwich and Paris

. Equationof time

. Day of week

. Zodiacal sign for day of week

Month

. Zodiacal sign for month

. Leap year

8. Season

9a.Time ofSun rise

b. Time ofSun set

C. Sunds elevation

10. Length of day

11. Length of night

12. Ecclesiastical calculator, ‘computus”:

a. Dominical Letter

b. Epact

c. Golden Number

d. Solar Cycle

e. Indiction

f. Day of week

g. Day that Januaryslfalls on

h. Date of Easter

13. Strike position indicator

14. Day

15. Dayds planet

16. Moon phase

17. Moonds age

18. Cyclical Lunar Month ( used in determining epact, golden number)
19. Planisphere showing northern hemisphere at near 49

a. With dial showing stars at positions at different times of the day
b. Position of Ursula Major and Minor for an observer in the northern hemisphere
c. North, South transit time of the stars

20. Sidereal time

21. Tellurian depicting the two inner planets plus Earth and Moon system

~NOoO U A WNE

a . Moonds nodes: ri se, fall and 18.6 year precessi or

b. Year indication
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c¢. Ring around Sun

d. Position of the Sun in the zodiac

e. Thirteen pointers show ing various ecclesiastical moveable feastsrelated to Easter on tellurian dial ring
22a. Orrery demonstrating the orbits of thie outerplanets through Pluto

b. Indications of where each planet is in the zodiac

c. Adepictionofeach pl anet ds =zodi acal sign
23. Precession of the Zodiac over a 24,806 year cycle

The clock as received wast in working order. There washost of missing components which were lost
during the period between the passing of Pouvillon in 1969 and therfiestve have photographic evidence
of the clock in 1983. These missing componerasild have disabled tHenctionsillustrated in italicsand
amounted to over a thimf the total complications the clock was originally capable of performing.

The restorabn, as one might guess, was anything but straightforvietbwis a list, in chronological order

of therestorationgperformed It also followsa path from the obviougpairfeplacement of what was

certainly extant when Pouvillon built the clock all the way toward the end where we began to make some
suppositions and finally at the very end, one pure addition.

Now | etds outl ine e x aiytCommonrepagthatoaesvolldercountermae an
conventional antique clock repair are not discussed. Those might be pivot and bush repairs, general cleani
and polishingdial refurbishingand any other cosmetic repaif® examine a complete report of all repairs

with videos and greater detail please, refer to my website.

Repair broken pendulum stick

Repair weight pulley system

Secure time train click spring

Replace broken glass drive tube in Omystery

Restore annual cam pack

Restore missing tdurian and orrery planets and attachmentwires

Restore sunrise/sunset dial spiral bias springs, replace missiagnset dialhand

Restore sunrise/sunset shutter bias springs

Repairs to the Easter calculator
a. Restoreautomatic annual trip linkage, calculator to cam pack
b. Restore warning and trip mechanism in calculator
C . Restore calculatorés perpetual Epact funct.i
d. Replace missing calculator drive chairand weight
10. Restore orrery demonstrationcrank
11. Restore zodiac precession complication
12. Restore annual year indication
13. Create planetary signs to fill openorrery collet mounts

©CONOOA~WNE
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1. Repair broken pendulumstick. The clock as received was not running. This may have been resoleed by
conventional repair and cleaning of the existing movement. We found nothing actually broken or missing in
the time or strike train except for the thin, wooden pendulum wtic&h was broken in one place. There was

a prewous repair to this sticky andher area and it should be noted thatgiged pendulum bobFigure 1,s

very heavy in comparison to the stick at over 15 Ib (7 #g)s increasing thodds of such damage&/e

affecteda repair using a metal brageeted tothe front and rear side tfe flat rod in the same manner as the
old repair (Figures 14).

Figures. 1-4. Repairs made to the broken pendulum stick

The completed pendulum repair is shown in Figure 5, next page.
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Figure 6. Pulley system as found.

2. Repair weight pulley systemThe pulleys used in
the weight system were ha of wood, and the pulley
pivot bearing surfaces were simply worn to the point
of non functionality. To get a twaeek duration on
such a complex clock with less than one meter of
drop, reuired the weights to be tripeompounded

and so are very heavy. Over the years as the pulley
bearing surfaces became worn, later owners began
lashing additional lead weights onto the original cast
iron blocks;see circled part@-igures 8, 9 Since the
pulleys are not normally seen, one might be tempted
to simply replace these. Starting right here, the
decision was made that in all repairs and restorations,
all of theoriginal parts must be retairted-or the
triple-wheeledpulleys we knew wevould have to re
bush them and a wood surface was simply not a
choice that would have had any lasting duration. In
this instance we decided to use ball bearings that
would still utilize the original arbors and fit within

the existilg pulley center holegFigures 6 7).

*See exceptions of Epact linkage, and manual trip
leverin section 8 of this chapter andgestahccess
door wooanpanel, in chapter 4.

Figure 7. Close up of wood triple compound pulley
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Figure 8. One block weight with added leadveight. Figure 9. Both added weights removed, cicled parts.

3. Secure time train click sping. The attachment point for the click spring on the time train barrel had no
positive securing poin{Figure 10. Unlike that on the strike barrel, which was secured by a square stud
(Figure 11) be time barrel spring was held in place only by thé fiicon of t he bolt hol ¢
main wheel. Should this spring ever come out of position, a catastrophic runaway would occur. The obvious
solution would be to have a locating pin installed. Since we did not want to alter the original artifesetdwve
Loctite on this point.

Figure 10. Unsecured time train click spring. " Figure 11 Properly secured strike train click spring.

4 . Replace broken glass dri velThe ef ri amyté ngesaysesdyodal
which indicates sun time or more accurately sundial time, as one would see from a sundial at the latitude o
Paris, France was not functionihe nomenclature for the dial is derived from the genaoaks created by

the French horologistnd magiciarRobertHoudinin the mid 1% century. These had glass dials with hands
floating in the center which appeared to have no connection to the movement, thus it was a mystery as to f
they were driven. Many readers may be more familiar withdhmm®@ concept empl oyed i
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Jefferson Electric in theiBolden Hourseries of clocks. The famo#gnericanmagicianHarry Houdinitook
his namesake from Houdin.

Thedial was supported by a glasge, which was intact, but amer glasstubewhich drove theylassdial

was shattered with most of that tube misskigure 12shows the parts as found. Next the replacement tube
is fabricated and shown next to the old, damaged (#gure 13. Thenew glass tube was fitted to replace
the one thatvas broken to bring back the mechanical connection to the=tiake 14 shows the completed
assembly with Figure 15 showing the retouched glass mystery dial.

Figure 12. Mystery dial assembly as found Figure 13. Ngass tube next to old brokerdrive tube

Figure 14. Completed mystery dial assembly Figure 15. Retouched glass mystery dial
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Figure 16. Numeral as found FigureNumeral retouched shown at 20x magnification

Figure 18. Numeral as found Fig@eNumeral retouched, shown at 20x magnification

Some of the painted numbers on the dial face were partighlyed off making parts of the dial illegible
(Figures 16, 1Band those missgareas were carefully retouchewl the glass to fill in the missing sections
only. The view shown is at 20x magnificatioffFigures 17, 1presulting in the legible dial shown figure

15.

5. Restore the annual cam packShownin figure 20is aclose up section of thghoto of Pouvillonand his
clock seen infigure 7k on page 6This was very useful in revealing i how the stegrive wheel for the
annual canpack shouldook like. Figure 21shows our restration of this part seenom the same
perspective.
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Figure 22. Tellurian by Z acharie Raingo, c. 1790
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Pouvillon did not think up the spoke deasign his own. He drew his inspiratifmom a tellurian byZacharie
Raingq c. 1790, to create his step wheel tbe annual cam packFigures 22, 28

The cam pack is a major component which controlled several funetitma the clock it rotates once per

year and contains several attached cams henceahene O annual cam packd. tlt
wheel which is driven off the strike train one tooth every five days giving one rotation in 365 days and is
secured to an arbor that has an additional five cams. The first is an equation of time cam used to drive the
glassmystery dial The next two camare used to drivewo moveable shutters that indicate physically the

rise and setting of a rotating sun which appears and disappears behind these shutters. Thivdsuatpair

of dials that indicat the length of day and nigtespectively and thefth is a snail cam to trip the Easter
calculator one per year. So without this assembhke lose five complications in the clock plus the seven
complications within the Easter calculator.

The overall dimensions of the step wheel as well as the lengjle afbor was determined by the existing
ratchet driveandthe extant pivot holes within thevo drop down pillargs indicated by the arrow@;igure

24). The remaining cams we were able to create through reverse engirsew®titig first four blankamsare
shown edge on ifigure 25 Notethe bluedangled levers are connected at the left to the various dial
attachment pointgedarrow,andare pivoted inthe centar;e ac hi ng upward toward t
With this existing arrangement we cdulse the method described néxicreate the proper cam profiles.

b )| “

Figure 24. Blank of annual step wheelwith arbor Figure 25. Four of five blank cams mounted to arbor
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Figure 26. Log book showing meticulous position records Flgure 27. Equation cam with 73 adjustment scribe Ilnes

We had all of the connecting levers from the pointhe missing cams to theirggective dals and so could
calculate the carposition on theannualarbor and what the perimeter shapeat¢h cam needed to be at

every given point of the year to achieve the correct reading on the dialsh@Wwisver js easier saithan

done Figure 26shows theerrorlog bookfor the equation canin the first columrarenumbersl to 73 we

have 73 stationsorresponding to the 73 steps in the annual drive whidel next columiis the amount of
minutes the equation of time cam should lead or lag the mean time hand. And then in the third column we
have the actual error or the differenadviieen what the equation of time dial should read and Wwhatual

reads. In other words these are ¢hers. On the cam blank yaan see on each statiamlotmarkedfor each
half-minute erroy (Figure 27. So we have errors varying from approximateipus 1 ¥2 minutes to plus 1 %,

or about a three mirte errorOne only has the option of removing metalwe then convert these @s to all
metal removal calculatiorend t hi s i s what 06 $he exarcisksehdn repeated to slowly h e
narow the amount of error and through this process the log book gets filled. The equation cam took eleven
cyclesof 73 iterations for each cycl803 separate operatior@@ne can see how laboriotlss actually is

These logs show the methodical processpatgnce needed to mpose thesrror tables usetb create the
correct cam profile And this methodasto be repeated for four of the five cams in the cam piektrip

snail excludedit is a farmore difficult propositionto make acam fit an existingnechanim than to first

create the carand build the outpufial reading from that caniRleaseefer to the restoration sections of
September and October 2011 on my web site tansgeeater detaihow these cams were created

Figures30an@ls how t he cam pack mounted within t hndedmoyv

this part to have a promineplace within the upper, central part of the movement and made the fronbpiece
the annual cam pack as decoratigehe possibly could.
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Figure 30. Annual cam pac, front view

Since he cam pack is specidand visually appealing partne could see howitimg ht have easi
mi ssingd dur ilaymgin preeesattthe reale shop. Weakadiem a photo inAntiquarian
Horologywhich has an advertisement by a Paris clock dealer that the cam pack was missing from the clock
from at least as far back as 1983.

6. Restore missing planets within tellurian and orrery.With the exception of the Earthll of the planets

and the Mooralong with their connecting arms were missing. We had a photo of the clock with the original
planets in placéndicating that the planets were made of a white matdfiglire 7a and, page §. Since

t hese were made i n t he héawhBeOaterialmguld pavebsen ivoryoexdthad b e
plastic. The primary concemias how to get the appropriate material. There is currarfi®n on the trade of
Ivory in the Western worldt kurns out there appears to be a loophole for the United Statasas able to

find a source that would only export to the.t§Fhese were fairly small pieces so as to not be able to be used
for large scale carvings, but large enough for our purposes. The stock available was in small bars called
6turni ngFigerg32prkesdhose one that was 10 square by
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square by three inches. The latter was needed to turn the handle for the main clock winding crank which | v
include in this section since we are using the same mlatérsacond, smaller handle was also made for the
orrery demonstration winding craniEigure 38) Figures 33 and 3ghowsthe planet Saturn at about one
centimetelin diameter. Figure 35 halse compliment of all eight planefsr the orrery excluding Eah and

Moon which are in the telluriahe different sizes are relative to each other and are not to Boale

variegated pttern and slight variations @olor of this natural material makesry a good choicdor this

purpose Figure 36 is a closepuof the ball joint conne@n used to connect the wires from the individual

planet to the orrery drive collet andsisnilar to what is seen ingure 7a and b.

Figure 32. Example of raw, ivory turning block Figure 33. Close up of the pl ai

Figure 34. Threequarter view of Saturn Figure 35. Compliment of planets showing relative sizes
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Figure 36. Close up of baltjoint for wire connection Figure 37. Planets mounted to the tellurian and orrery

Figure 38. Close up of main clock and orrery ivory demonstration winding handles
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