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„Beauty in things exists in the mind which 
contemplates them“. David Hume, Scottish-Philosopher 
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1. Introduction 
 
In the summer of 2002 I had my first contact with the elephant. The then 
director of the museum in Wetzlar commissioned me to draw up a restoration 
concept. Until then, the elephant had been in the Palais Papius in the Lemmers-
Danforth Collection, the home of Baron Dr. Lemmers-Danforth, a kind of deep 
sleep. Once awakened and published in a first documentary in 2002, it received 
worldwide attention. This was also the case in 2015 with the restitution 
researcher Dr. Sabine Rudolph in Dresden. Ms. Rudolph is looking for lost 
exhibits from the time of the Nazi expropriations of Jewish property, whose 
testators were either blackmailed, expropriated or, in some cases, forced to hand 
over their valuables to the Nazis by the Nazi regime. Since 1999, since the joint 
declaration of the federal government, the federal states and the municipal 
umbrella organizations on the discovery and return of cultural property stolen 
from Nazi persecution in accordance with the Washington Agreement, this topic 
has hung like the sword of Damocles over museums worldwide. Many museums 
have started their own restitution research and are scouring their own holdings 
for illegally acquired artifacts. However, some collections also cling to their 
exposed exhibits and find it difficult to return them to the rightful heirs of the 
cultural assets. 
 
After no mutually satisfactory solution could be found that would have enabled 
the elephant to remain in the museum's possession, the elephant passed into the 
possession of the community of heirs in the summer of 2021. 
 
The community of heirs agreed to offer the elephant to interested parties around 
the world and commissioned the internationally renowned auction house 
Christie's, which also specializes in Renaissance clocks, for this. 
 
The elephant was due to be auctioned in New York on October 13th. 
Christie's estimate for the auction was $ 700,000.00 to $ 1,000,000.00. A record 
result was achieved that made the experts sit up and take notice. The elephant 
changed hands for $2,580,000. 
 
 
Knowing the documentation and the restoration concept from 2002, the heirs 
decided to have the elephant restored for this event, which was sensational 
among experts around the world. So the elephant came into my hands and 
workshop a second time. 
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Subsequently, I will report on the meeting between the 420-year-old elephant 
and myself in a comprehensive documentation consisting of an exhibit 
description, historical assignment and restoration report. 
 
In restoration we know the concept of reversibility, which means 
“Don't do anything that is irreversible.” Restoration is not primarily about 
preserving patina. This can also consist of dirt and this in turn may have a 
destructive effect on the artifacts. Our main task is to preserve the physical 
authenticity and charisma of the exhibit. 
 
To this end, we use the most modern techniques in restoration, such as X-ray 
fluorescence analysis, micro-computed tomography and a wide range of 
chemical analysis methods. Only after all accessible facts about the object to be 
restored have been detected is a concept developed with appropriate procedures. 
 
From the day the elephant arrived in my workshop until his trip to New York, 
we unfortunately only had a very narrow time window. A total restoration of the 
pedestal planned in 2002 by a specialist colleague for wood restoration could 
unfortunately not be used for reasons of time. So we had to limit ourselves to an 
initial stabilization of the wooden pedestal. 
 
At the end of September the elephant was able to fly to the new world in a 
climate box specially built for him. 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
  



RESTAURIERUNGSATELIER JÜRGEN EHRT / ARCHIV - NUMMER: 028 – 2021  
 

 7 

 
2. Description of the exhibit and historical assignment 

 
Figure clock in the form of an elephant, Augsburg, around 1600. Based on long-
term research and based on scientifically conducted investigations, the elephant 
can be integrated into the assembly of the figure automaton Centaur of Grünes 
Gewölbe in Dresden Inv.-No. IV 150 and the Kunsthistorisches Museum Vienna 
Inv. No. 1166. All three automaton have clear, structural similarities that exclude 
production in a different workshop than that of Jakob Bachmann I.1 

 
The figure clock in the form of an elephant described below was kept in the 
Lemmers-Danforth Collection Wetzlar in the “Princely Palais” until August 2021. 
 
The origin before 1926 seems unclear. Until 1926, the figure clock, hereinafter 
also referred to as automaton, was in the collection of Baroness Mathilde von 
Rothschild, Grüneburg Castle in Frankfurt am Main. 
 
In the late 1940s, Baroness Dr. Irmgard Freiin von Lemmers-Danforth bought the 
machine from a Frankfurt art dealer.2 
 
Art objects such as the Wetzlar elephant were in great demand in the collections 
of the Kunstkammern of the time in the 16th and 17th centuries. Unlike today's 
museums, in which the art collections are classified according to different criteria, 
these art chambers were an accumulation of curiosities of an art historical and 
handicraft character. For the setup of a Kunstkammer, as they were kept at the 
princely courts of the time, it was not the art-historical or craft value that was of 
decisive importance. Rather, the rarity value, the curiosity and the reference to 
current occurrences were in the foreground. 
Automaton- and art clocks were used in the 16th and 17th centuries not as a 
timepiece, this function was almost mandatory in them. 
Rather, they should satisfy people's eternal desires for creativity and the ability to 
intervene in life that appears determined to them. The technology of the 
automatons and their precise functioning was seen as synonymous with the 
happenings in the universe. So it was obvious that man, as the creator of a 
mechanism that was supposed to match the precision of the divine cosmological 
principle, believed that he could intervene in world events. 
Due to its design and use, this figure clock also belongs to the automatons and 
drinking games. 

 
1 Helmut Seling, Annette Schommers und Ulrike Weinhold – Hans Jakob I und Jakob Bachmann – Augsburger 
Goldschmiedewerke für die Höhe in Wien, Prag und München. Neue Ergebnisse der Markenforschung. Jahrbuch 
des KHM Wien, Bd. 93/1999. 
2 Die Lemmers-Danforth-Sammlung Wetzlar, Seite 268/ Wolfram Koeppe – Edition Braus, Heidelberg 
1992. 
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Automata were one of the highlights of social entertainment at the princely courts 
and at the table parties pompously held there. The automaton driving over the 
festive table symbolized not only influence and power, but also abundance and 
wealth and was used, for example with the Centaurs from Vienna and Dresden, 
by firing an arrow for playful entertainment of the table society. The person who 
had the shot arrow on the table in front of him or was even hit by it took part in a 
drinking game. 
The automaton and figure clocks produced by the watchmakers of the time were 
often collaborations with goldsmiths and silversmiths. The finely crafted 
pedestals of the automatons and turret clocks of the Augsburg handcraft were 
made by the kistlers.3 
These handicraft cooperations had a heyday from the middle to the end of the 16th 
century. The considerable orders and commissions placed by the emperor, which 
also gave expression to the Turkish worship of the time, could hardly be handled 
by the craftsmen. 4 
But not only princely courts were the clients, but also wealthy merchants, scholars 
and educated patricians were in possession of art cabinets, in which they also kept 
clocks and machines. 

 
The elephant as the dominant figure of a automaton clock was a frequently used 
object in clock making in the 16th and 17th centuries in Augsburg. 
Comparatively beautiful works of art can be found in several European museums 
and art collections.5 
The elephant as the dominant figure on the automaton clock is made of two halves 
using the sand-casting process. His outer skin, as well as the parts he carries 
(saddlecloths, palanquin, mahout, standing driver, bell tower with parapet, 
ottoman figures and crowning of the tower) are all fire-gilded . 
 
Before the gilding, the elephant body was engraved with a burin. This should give 
the surface a structure similar to that of an elephant skin and take away the 
continuous sheen of the gold plating. The ornamental silver crockery, mounted on 
the head, back and rear of the elephant, is a silver casting. 

 
In the spandrels of the basket surfaces, which contain the dials and viewing 
windows, there are ornamental engravings that are similar in style and motif to 
those on the dials. 
The diametrically attached dials in the palanquin are made of silver and filled with 
translucent deep-engraved enamel. The ornamentation consists of German late 

 
3 Die deutsche Räderuhr – Georg Himmelheber –Uhr und Sockel/ Klaus Maurice – München 1976. 
4 Türkenverehrung: Uhren waren neben Geldzahlungen, Edelsteinen, u.a. qualitätsvollen handwerklichen Produkten,  
   Kontributionsleistungen an den türkischen Hof im 16. Jahrhundert. – Lit.: Die Rolle der Uhrwerke in der   
   kaiserlichen Türkenverehrung im 16. Jahrhundert – Gottfried Mraz in “Die Welt als Uhr“, München 1980. 
5 Vergleiche: Die deutsche Räderuhr / Klaus Maurice – München 1976v 
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Gothic foliage tendrils with flowers and a bird in the upper third. The scrollwork 
of the time-indicating dial arises from a vase. 
The four female herms attached to the corners run down to the cube as tapering 
volutes. 
Volute clasps of this and a similar type can often be found on the works of art of 
the Augsburg and Nuremberg gold and silversmiths of the 16./17. Century.6 
The bastion, build on the cube-shaped palanquin, houses the bronze bell below 
the parapet wall which strikes the past full hours. The bastion, which runs around 
octagonally, is pierced by round-arched windows like arcades. They function as 
sound openings for the bell. 
The breast defense running from embrasures and crenellations above the hurdle 
is circled by the automaton figures (armed Ottoman warriors) on the hour. The 
machine movement runs synchronously with the sequence of strokes of the 
hourly strike. 
 
The depiction of the Ottoman warriors may be an indication that the automaton 
was made as tribute goods for the worship of the Turks. The tower, located in the 
center of the crowning, has an internal thread on its cranked end. A previously 
unscrewed, unknown crown is missing. 
 
The elephant driver (Mahout) sits on the back of the elephant. He leads the 
elephant on the chain, consisting of 14 silver links (the end loops on the tusk and 
on the retaining ring in the hand of the Mahout are sawn open). A second driver, 
also made of fire-gilded cast, stands with a hook next to the elephant. 
 
The plinth as the lower end of the elephant and the upper cover of the the running 
machine is made of copper, finely chased and also fire-gilded. Light, landscape-
like elevations, depictions of animals and plants, finely chiselled leaf plants, 
grasses, stones, a tree stump, a mushroom, a snail, a beetle and a toad make the 
base plate a scenic conclusion to the elephant scene with a driver, mahout and the 
Ottomans armed in the bastion. 

 
The base plate also serves to anchoring and hold the screw connection of the 
elephant figure on its four feet and the standing driver. Set in the wooden frame 
of the pedestal, it gives the machine its static stability. 
The elephant is screwed through the plinth into the feet of the pedestal. 
In the middle the plinth is pierced and worked with a plant Screw connection 
attached to a rod anchored in the upper part of the pedestal. 
The screw connection, modelled as a leaf plant, is also fire-gilt and still has well-
preserved remains of cold enamel painting. 

 
6 Wenzel Jamnitzer und die Nürnberger Goldschmiedekunst 1500-1700 / Germanisches National Nürnberg - 
München 1985.    Welt im Umbruch Bd. I+II / Augsburg zwischen Renaissance und Barock – Augsburg, 1980. 
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The octagonal wooden pedestal made of oak is filled in its coffers with ornamental 
silver casts from the German late Renaissance. 
Axially symmetrical swivel decoration with symmetrical flower buds ends in a 
fruit bunch in the center. The inside is covered with colored paper (Turkish paper). 
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3. Technical description 

 
 

 

 
 
Abbildung: Laufautomat und Uhrwerk mit Augenwender im Elefanten  
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021  
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The movement in the palankin is arranged "upside down". This technical variant 
was necessary in order to place the ring-shaped balance wheel restraint in the 
lower part (the elephant's belly). 
 
A pin attached to the balance wheel intervened in a mechanism that moved the 
elephant's eyes in rhythm with the balance wheel.(B). 

 
 
 

 
 

Abbildung: Augensteuerung im Kopf des Elefanten 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
 
The regulating device was a stop limit on a brass lever with 2 pig bristles, which 
were moved in the stop width and thus increased or decreased the amplitude of 
the balance wheel.(C). 

 
The original wheel balance with pig bristle regulation was removed and replaced 
with a balance wheel with attached counterweights and hairspring (1 1/2 turns). It 
can be assumed that the spindle shaft was reused. (D) 

 
Two brass counterweights were soldered to the side of the balance wheel with soft 
solder. This is not the original tire of the balance wheel.  
 
The gear train is embedded in a prismatic structure. (E) 
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Abbildung: Untere Werksplatine mit Unrast und Augensteuerung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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The plates as the upper and lower boundaries are connected by four square pillars. 
Three bearing strips with the necessary mounts accommodate the gear train. The 
gears with their drives and shafts are made of iron. The technical structure of the 
gear train as well as beat count and gear time calculations can be found in the 
appendix. 
The brass surfaces of the movement including the barrel surfaces are gold-plated. 

 

 
 

 
 

Abbildungen: Werkgestell 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
 

 
 
 

The main dial shows the hours from I to XII with an iron hand and is graduated 
with lines for the quarter hour display. The quarter hour display is marked with a 
protruding marker at the half hour. 
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Push buttons are arranged above the Roman numerals of the hour display, 
which enable the time to be checked in the dark. 
 
 

 
 
 

Abbildung: Zifferblatt Stundenanzeige 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
 

 
Opposite the main dial is the control dial for the lock disc striking mechanism 
with a pointer and openings for the winding mechanism of the walking and 
striking mechanism. The Arabic numerals from 1 to 12, arranged at the intervals 
of the stroke sequence, indicate the position of the clock locking disc and the 
resulting number of strokes. 
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Between the numbers “9” and “10” there is a small circular opening through 
which the sequence of strokes can be corrected with the help of a stick or 
something similar. 

 
 

 
 
 

Abbildung: Zifferblatt Stundenschlaganzeige 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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3.1 Walking and striking mechanism 
Hour strike with triggering via a star by means of a so-called cork's beak. 

 

 
 
 

 
Abbildungen: Geh- und Schlagwerk 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildung: Werkseinsicht Gehwerk 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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3.2 Automaton in the tower 
A horizontally attached pin wheel engages on the lever. The drive, which is 
guided upwards through the upper work plate via a vertical rod, transfers its 
power to a pinion that drives the four Ottoman warriors. Driven by the 
striking mechanism at the full hour, the figures move around. 
 

 
 
 
 

Abbildung: Osmanenfiguren auf dem Zahnkranz, Reste polychromer Fassung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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3.3 Stackfreed spring brake 
 
 

The movement of the clockwork is equipped with a spring brake. It compensates 
for the differences in force during the running of the mainspring. The stackfreed 
facility is no longer complete. The pressure spring, which was shaped like a knife 
at the pressure point of the friction disk, is missing. 
 
The locking and threaded hole for the screw receptacle at the foot of the missing 
spring can be seen on the archive image. The winding with square via a pinion on 
the drive wheel of the friction disc extends through the area of the striking 
mechanism directly to the mainspring in the barrel of the mechanism. 
 
The form and technical structure of the friction disc of the spring brake is the same 
as that of the stackfreed device on the Vienna and Dresden Centaurs. We also find 
a wedge-shaped friction disc on a gold-plated table clock by David Haisermann, 
Augsburg around 1620 and a neck clock by Conradt Kreizer Augsburg around 
1620. Dr. E. Gschwind7 describes this stackfreed as follows: 

 
„Stackfreed in C-Form mit schneidenförmigem Kopf. Vergoldete, gravierte, 
keilförmige Friktionsscheibe auf eisengebläutem Stoprad von 25 Zähnen und 
Führungstrieb von 8.“ 

 
The peculiar shape of the friction disc in heart or wedge shape, which emerges 
from the mass of known constructions, is a further indication that this workshop 
in Augsburg must be located in the circle of Kreizer and Haisermann. 
The wedge-shaped friction disc is a technical modification of the predominantly 
round and oval eccentric disc. 

 
7 Stackfreed 1540 – 1640, Abb. 17 und 23/ Dr. E. Gschwind, Basel 1979. 
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Abbildung: Fehlende Andruckfeder am Stackfreed 
© Layout: Restaurierungsatelier Jürgen Ehrt 
Foto: Jürgen Ehrt 2021 

 
 

 
Abbildungen: Uhrwerk mit Stackfreed 
© Layout: Restaurierungsatelier Jürgen Ehrt 
Fotos: Michael Wagner SKD Grünes Gewölbe und Archiv KHM Wien 
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3.4 Running machine 
 

The drive (automatic running machine) located in the pedestal is independent of 
the clockwork in the upper part of the figure of the elephant (palankin). 

 

 
 

Abbildung: Laufautomat  
© Layout: Restaurierungsatelier Jürgen Ehrt 
Foto: Jürgen Ehrt 2021 

 
 

 
3.5 Functions of the running machine 
 
The spring-driven movement is wound by a winding key on a square, which is 
reached through a small circular opening in the pedestal. The elevator square is 
part of the worm with the associated gear. 
 
During winding, the worm winds the gut string on the barrel drum and thus creates 
the necessary spring tension for the mechanism to run. 
 
The walking machine is set in motion by pressing down the release lever on the 
rear section of the pedestal. If the release lever remains in the pressed position, 
the machine runs to the end point of the spring tension. If the release lever is 
returned to its starting position after it has been released, the machine executes a 
movement routine and then switches off automatically. 
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The construction of the spring force compensation via fusee and gut ensures a 
constant speed when the machine is unrolled. 
Controlled by a switching disc with a start and shut-off groove and a lever 
mechanism, the machine runs in a square with an approximate edge length of 50 
to 60 cm (depending on the surface) in a movement routine. If it is not switched 
off, it will run this routine until the mainspring has reached the end of its force, 
which is about 3 turns. 
 
The design of the lever mechanism that controls the running machine is 
characteristic raises and thus causes a limited U-turn. Based on my investigations, 
I have come to the conclusion that the design of the mechanism is very likely to 
show that the automatic running mechanisms of the figure clocks listed below 
come from the same workshop. 
 
- Automat "Diana on the Centaur" - Kunsthistorisches Museum Vienna Inv.1166. 
- Automat "Diana on a Centaur" - Staatliche Kunstsammlungen Dresden - Grünes 
Gewölbe Inv. IV 1 5 0. 
 
The comma-shaped eccentric located next to the drive with the switching disk 
engages with its drive into the toothing of the switching disk and thus receives its 
drive. 
After a quarter turn of the ratchet wheel, the tip of the eccentric lever reaches the 
surface of the lifting and turning lever and pushes it through the opening in the 
base plate. The running machine, which is lifted from the ground on this side, 
loses the ground contact of its right wheel. Relocated to the left running wheel, 
the drive causes the automatic treadmill to turn to the right, which is ended after 
a turn of approx. 90 ̊ degrees. Then, due to the ground contact between the two 
running machines, the path of the running machine is directed straight ahead 
again. 
The steering wheel is located in the rear area of the base plate. Mounted vertically 
in a clamp, it has a radius of movement of 90 ° in a cutout in the base plate 
provided for this purpose. In the case of the Centaurs in Vienna and Dresden, 
these steering wheels have been changed so that they only run straight ahead. For 
this purpose, parts of the lifting and turning mechanism of the Dresden exhibit 
were removed and the lifting and turning lever of the Viennese machine was 
shortened so much that it can no longer penetrate the base plate. 
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Abbildungen: Laufautomat in zwei Ebenen 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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4. Damage analysis 

 
4.1 Mechanical damage to the movement and running machine 

 
4.1.1 Description of the condition of the walking and striking mechanism 
 

Wheels and drives 

Iron gears and pinion do not show excessive wear. 
 
 

Balance 
 
The original wheel balance with pig bristle regulation was removed and replaced 
with a balance wheel with added counterweights and a hairspring. It can be 
assumed that the verge shaft has been used again. 

 

 
 
 

 
 
 
 
Abbildungen: Unruhe mit Spirale vor der Restaurierung  
© Layout: Restaurierungsatelier Jürgen Ehrt 
Foto: Jürgen Ehrt 2021 
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Stackfreed / Spring brake 
 
The pressure spring, which pressed on the friction disc at the end, designed in 
the shape of a knife, has been removed. 
 
 
Bearing 

The bearing have run out and partly destroyed by punching and driving.  

Mainsprings 
 
The mainspring in the barrel of the striking mechanism is broken in two places. 
A fracture has an old repair. 

 

 
Abbildung: Triebfeder, Aufnahme für den Einbau in eine Klimakiste für den Transport in die USA  
© Layout: Restaurierungsatelier Jürgen Ehrt 
Foto: Jürgen Ehrt 2021 
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During the repair, the broken spring ends were perforated, filed into a hook and 
then hooked together. 

 
 
The dimensions of the mainspring: 
 
Length - width - thickness approx. 850 mm, 10.8 mm, 0.3 mm 
Barrel diameter 35.25 mm 

 
The mainspring in the barrel of the movement is a later, industrially produced 
spring, which was still in good condition. 

 
Pig bristle regulation 
 
The screw on the regulating lever of the former regulator is tight and filed flat. 

 
 

 
 
 

Abbildung: Schweinsborstenregulierung vor der Restaurierung  
© Layout: Restaurierungsatelier Jürgen Ehrt 
Foto: Jürgen Ehrt 2021 
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Clock locking disc 
 

On the drive wheel / drive of the clock locking disc a tooth has broken 
 

 
 

Abbildungen: Trieb Schlossscheibe vor der Restaurierung  
© Layout: Restaurierungsatelier Jürgen Ehrt 
Fotos: Jürgen Ehrt 2021 

 
 

  



RESTAURIERUNGSATELIER JÜRGEN EHRT / ARCHIV - NUMMER: 028 – 2021  
 

 29 

 
 

Lifting pin wheel 
 

On the lifting pin wheel drive to the clock locking disc, two of the former four 
drive units have broken off. The two existing pinion are not original, these are 
rudimentary additions, as shown by the ones that were already broken off. 
It can be postulated that the damage is a consequence of the spring break. 
The backward force when the spring broke not only destroyed the pinion. Another 
damage resulting from this can be seen on the drive of the clock locking disc. As 
expected, the direction of breakage of the tooth, which is backwards to the 
direction of travel of the clock locking disc, shows the force distribution when the 
mainspring breaks. 

 
 
 

 
Abbildungen: Triebstecken-Bruch am Hebnägelrad  
© Layout: Restaurierungsatelier Jürgen Ehrt 
Foto: Jürgen Ehrt 2021 
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Fly brake 
 
The pinion on the fly brake is very heavily worn. 

 
 
 

Lower work plate 
 

Front left pillar hole to accommodate the locking pin is torn open. 
Pillar screw connection on the top right, thread was recut and nut added. 

 
 

 
4.1.2 Description of the condition of the automatic running machine 

 
 
Contrary to previous estimates, the base plate of the automatic running machine, 
hereinafter referred to as RM, has not been renewed and, with the exception of 
the fusee in the RM, all parts are original, but their condition has been severely 
and irreversibly damaged by improper intervention. The RM is heavily soiled 
and oily and shows significant traces of corrosion on the Fe. 

 
 
The original substance of the RM was severely damaged by an amateur 
intervention and partly irreversibly destroyed. The iron, brass and copper parts 
were blasted with a coarse corundum of indeterminate quality using a blasting 
device and the surface was destroyed.8 

 
 
 
 
 
 
 
 

 
8 Die Lemmers-Danforth-Sammlung Wetzlar,Seite 268/ Wolfram Koeppe – Edition Braus, Heidelberg 
   1992. 
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 Abbildungen: Bodenplatte Laufautomat vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 

 



RESTAURIERUNGSATELIER JÜRGEN EHRT / ARCHIV - NUMMER: 028 – 2021  
 

 32 

 

 
 
 
 
 

 
 

Abbildungen: Bodenplatte und Laufautomat vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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The RM is locked into the base plate like a bayonet catch. This lock was 
blown away at two points by the use of force - lever approach during 
dismantling, traces of lever pressed into the copper plate. 

 
 

 



RESTAURIERUNGSATELIER JÜRGEN EHRT / ARCHIV - NUMMER: 028 – 2021  
 

 34 

 
 
 
 

 
 
 
 

Abbildungen: Bodenplatte und Laufautomat vor der Restaurierung, abgesprengte Messingverschlüsse 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Subsequently, this amateurish work was further developed by destroying the 
trusses. They were pierced and a 3 mm thread was cut to reattach the base plate 
with the peeled off fasteners to the RM. The drilling chips were not even removed, 
but left on the trusses. 

 
 

 
 
 

 
Abbildungen: Bodenplatte Laufautomat, Zerstörung der Traversen, vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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The RM was held on the lower frame of the pedestal with four screws. The 
screws in the RM are different in size and material (Ms and Fe). The screws 
were forcibly screwed into the former screw openings. This resulted in 
irreversible damage to the pedestal. One of the four screws is striped on the head 
and the screw thread is in the pedestal. 

 
The fusee, originally made of wood, has been removed and replaced by a 
new one made of polyvinyl chloride (PVC). 

 
 
 
 
 

 
Abbildung: Laufautomat Schnecke, vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
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The gut string has been renewed and its diameter has been adapted to the 
dimensions of the fusee. The comparative automatons in Dresden and Vienna still 
contain their original wooden fusees. 
 
The barrel is riveted. It can be assumed that the barrel has never been opened. 
The spring drum therefore still contains the original spring from the time the 
automatic running machine was built. 

 
 
 

Abbildungen: Federhaus mit Schnecke, Darmsaite und Schneckengesperr vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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The locking pins used to secure the drive wheels, the lift-and-turn mechanism 
and the plate locks on the crossbars have been renewed. 
 
 

4.2 Material and corrosion damage to the clockwork and running machine 

 
Surface damage to the materials has occurred, among other things, due to 
unfavorable climatic conditions as well as improper handling of the metals. 

 
 
Dominant damage can be seen in the area of Fe metals. Surface corrosion is 
partially present here as a result of improper handling. Previous dismantling was 
not carried out with the necessary care. Corrosion on brass and iron resulting from 
physical contact has left its mark here. 
 
No traces of corrosion inhibitors were found on the metals, knowledgeable 
conservation measures in the past can be excluded. 

 
Cleaning baths of untraceable composition have left liquid stains on the surface 
in varying degrees of concentration. 
 
Organic oils and their chemical composition have also left traces. The fact that 
the Fe parts were not surface-protected and therefore exposed to atmospheric 
corrosion must be taken into account. In particular, it should be noted that the 
metal parts are in the immediate vicinity of the wood from the pedestal and that 
weak vapors of organic acids, such as those found on wooden objects, promote 
the corrosion process.9 

 
 
 
 
 
 
 
 
 
 
 
 

 
9 Peter Heinrich – Metall-Restaurierung, Beiträge zur Analyse, Konzeption und Technologie, München 
   1994. 
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4.2.1 Description of the condition of the elephant, palankin, parapet and ottoman 
automaton 
 

Elephant 
 

The elephant is largely well preserved, with surface contamination on the gilding 
and insignificant plastering. 

 
 
Tusk 

 
The tusk seen from the front right was severely damaged by poorly executed 
soldering. The original reason for the destruction of the tooth neck could not be 
detected, but it can be assumed that repeated attempts of repair only worsened 
the damage. Finally, the breaking points were soldered using tin solder. 
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Abbildungen Elefant beschädigter Stoßzahn, vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 

 
 

 
A coating of Ag2S (silver sulfide) has formed on both tusks. 
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Eyes and silver applications on the elephant 
 

Silver sulfide has also formed on the silver eyes with their thin wire feeds and the 
applications (silver) on the elephant, as well as on the chain that the Mahout is 
holding in his hand. 
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Abbildungen Elefant Oxydationen in Form von Silbersulfid, vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Chain 
 

The chain consists of 14 silver links, the end loops on the tusk and on the retaining 
ring in the hand of the Mahout are sawn open. 

 
Palankin 
 
Rear side paneling: A new thread was cut on the left screw on the viewing 
window and the screw was added - compression point with crack formation and 
detachment on the fire gold plating at the upper end of the volute clasp. Front 
side panel: Right volute in the lower quarter a breaking point, or possibly a 
casting defect due to a blowhole. 
 

Dials 
 
Both dials have flaking on the deep engraving enamel and Ag2S oxidation 
layers on the surfaces. The dial of the hour strike has a tear in the area of the "7" 
that is beginning to peel off. The pointer attachment on the dial for the hour 
display is torn open at the hole for receiving the locking pin. 
 

 
Parapet 
 
The assembly rod in the center of the parapet is soldered with tin after 
unsuccessful attempts to rivet it.  
Under the bell there is a bell suspension and a hammer made of Fe, both are 
badly corroded. 
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Ottoman 

 
Two Ottoman figures have come loose from their rivets and are shaking. Similar 
to the plant on the plinth, the figures were provided with a cold polychrome 
enamel frame, which has only survived in rudimentary form. There is a casting 
defect on one of the four balusters in front of the parapet due to a blowhole. 

 
 

 

 
 
 

Abbildungen Osmanenfiguren mit Resten von Kaltemail-Bemalung. 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Tower 
 
There is an inner thread in the tower, the formerly screwed-on crown is missing. 
The original attachment shows an unprofessional reworking with a suspension 
using two 2mm nuts. The screw thread was cut and irreversibly damaged. 

 

 
 
 

Abbildung: Befestigung des Turmes – Aufnahme Voruntersuchung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 

 
 
4.3 Description of the condition of the plinth 

 
On the plinth there is plastering on the fire gilding. 
The screw connection to the pedestal attached to the plinth has seized on the thread 
and cannot be loosened with simple means. 

 
The cold enamel painting on the leaves of the screw connection has flaked off 
slightly. 
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Abbildungen: Plinthe mit Verschraubung 
© Layout: Restaurierungsatelier Jürgen Ehrt 
Fotos: Jürgen Ehrt 2021 
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4.4 Description of the condition of the pedestal 
 

Damage to the pedestal is listed in the restorer's examination report by 
U. Seelhof. The report is attached. 
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4.5 Description of the condition of the dials 
 

 
The dials are carried out in an interdisciplinary collaboration with colleague 
Michael Wagner. The description of the condition is part of his restoration 
report. 

 

 
 
 
 

 
Abbildungen: Zifferblätter vor und nach der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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4.6 Markings, scratches and not related to the construction changes to the 
components 

 
There is an incised "R" on the back of the left saddlecloth. 
There are two parallel vertical scratches on the star for the hour release. 
 
Various markings that were intended as a disassembly and assembly aid, 
destroying the material were scratched in the form of numbers, lines, points, 
crosses. 
 
 

5. Work report in the restoration workshop 
 
The objective was to clean the entire components of the exhibit, reduce 
oxidation and remove partial efflorescence, rust and deposits. Furthermore, 
preservation and securing were of paramount importance. 
 
Reducing the copper diffusion and brightening the brass parts is not possible 
without mechanical action and using aggressive cleaning agents and was 
therefore out of the question. 

 

The following steps were planned and carried out: 
 
Systematic dismantling of the exhibit into its individual parts with 
meticulous   observation and evaluation of the condition, errors, changes 
and peculiarities. 

 
Computer-aided documentation in words and pictures - Video recordings 
of moving images - The individual components were cataloged, numbered 
and stored under museum-like, indoor climate conditions.  
 
The following applies to the removal: 

 
- dust 
- organic oils 
- copper oxidation 
- Rust or corrosion residues 
- Repair and consolidation of defective components in compliance with the 

greatest possible reversibility according to the guidelines for museum 
restoration. 
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5.1 Cleansing, maintenance and restorative measures 
 

Elephant body 
 

- The three-part body of the elephant, consisting of a cast bronze body with 
fire gilding, was freed from coarse dirt in the visible areas with a soft 
brush. 

- The damaged tusk was removed and separated for later repair. 
 

- earlier inhibition of the surfaces with conventional protective agents as 
Paraloid B72 or microcrystalline waxes could not be detected. 

 
- After several hours of wetting the elephanth body in an immersion bath 

with surfactant consisting of SurTec 104, a hot steam jet was carried out 
with distilled water under a pressure of 4 bar. 

 
- The neutralization was carried out with an ethanol-water mixture (1: 1). 

 
- Dried in a drying cabinet at 50 ℃ and an evacuation time of 5 hours. 

 
- Conservation in the application process with Pantarol A (acrylic varnish 

with 25% Pantarol thinner) 
 

- Storage in an air-conditioned area 
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Plinth, Mahout, driver, Palankin with volute Clasps, Hurde and Turret 
 
 

-  The listed components and figures were subjected to the same process as 
the elephant. 
 

- Conservation in the application process with Pantarol A (acrylic varnish 
with 25% Pantarol thinner) 

 
- Storage in an air-conditioned area 

 
 
 
 
Silver mounts on the elephant and applications on the pedestal 

 
- The saddlecloths made of silver, the silver chain of the Mahout, the silver 

trimmings on the saddlecloths on the left and right of the elephant and the 
eight ornamental and floral openwork, silver and silver-gold-plated 
trimmings on the pedestal were subjected to the following treatment: 

 
- Partial manual cleaning of the silver surface with an ethanol-water 

mixture (1: 1), in this case particularly pronounced sulfide layers were 
dissolved with the aid of Rügener chalk, removed in an ethanol-water 
mixture (1: 1). 

- The subsequent cleaning was carried out under hot steam jets with 
distilled water under a pressure of 4 bar. 

- Subsequently, the parts were rinsed in a filter process in a laboratory 
container with circulation, in a solution consisting of a water-isopropanol 
mixture (3: 1) for 48 hours over a filter floss. 
 

- The components were then placed in a drying cabinet at 50 ℃ and an 
evacuation time of 24 hours. - The inhibition took place in the application 
process with Pantarol A (acrylic varnish with 25% Pantarol thinner) - 
Storage in an air-conditioned area 
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Wooden pedestal 
 

 
Description: 
The elongated, octagonal wooden box, which holds the automatic running 
machine inside and serves as a support for the plinth with elephant, was not 
included in the commission for the restoration. 

 
On June 22, 2002, the restorer for furniture and wooden objects, Ulrich Seelhof 
in Dillenburg, prepared an investigation report with a cost estimate on behalf of 
the Wetzlar Municipal Collections. 
This report is available to the client, Christie's New York. 

 
 
Due to the limited time window until the auction on October 13th, 2021 in New 
York, the involvement and separate commissioning of a wood restoration was 
not possible. 
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It was agreed with the client to reversibly stabilize the pedestal and to clean and 
protect the surfaces. 

 
 
 

The following measures were carried out: 
 

 
-  Removal of the silver trimmings  
- After releasing the base plate carrying the running machine and the plinth 

carrying the elephant located on the upper opening, four side parts became 
detached from the overall cohesion. 
 
The octagonal wooden board screwed to the elephant under the plinth, was 
the last cohesion of the absolutely desolate gluing, which was no longer 
guaranteed after the removal of the wooden board. The ebony veneers are 
veneered on an oak blind wood. Over the centuries, the volume of the oak 
has decreased while the ebony veneer has remained unchanged in size. As 
a result, tensions arose on the glued joints, which must have led to problems 
early on. This is explained by the fact that various, sometimes amateurish, 
re-glues were found without removing the old glue. This problem, which 
occurred earlier, has been countered in the past by hammering steel staples 
into the surface of the miters. Furthermore, probably in the 19th century, 
the inside was covered with a layer of colored paper, with the intention of 
adding additional stability to the gusset. 
 
The colored paper in its gluing, already rudimentary and worn, shows a 
very desolate surface appearance. It was glued in afterwards and is not a 
historical source from the time of the elephant's origin. Since a reversible 
procedure to stabilize and purify the postament was not possible otherwise, 
the colored paper was opened.  
They were torn at the break points anyway. This was the only way to 
remove the silver appliqués from the cassettes. 
The old, brittle glue residue was removed. The gluing was done with a 
water-soluble fish glue, which guarantees absolute reversibility. The 
opened colored paper sections were also put back on with fish glue. An 
additional strip of translucent Japanese paper was placed in the gusset for 
stabilization. 
 
The ebony surfaces were cleaned with the aid of ethanol 98% anhydrous 
with cotton swabs. 
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A profile on the lower base is a later addition made of pear tree that was 
ebonized with plastered paint. The open surface was closed again reversibly 
with black, water-soluble CLOU stain. 
A poorly worked and broken wax supplement was closed with hard 
retouching wax from BAO. 
Finally, the surface was waxed with Renaissance wax to improve the 
surface. 
 

 
 
 
 

Abbildung: Postament in der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
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Abbildungen: Postament in der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildungen: Postament nach der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 

 



RESTAURIERUNGSATELIER JÜRGEN EHRT / ARCHIV - NUMMER: 028 – 2021  
 

 67 

 

 

Tusk 

 
- The tusk, irreversibly damaged in its substance by previous amateurish 

repairs, was dismantled and subjected to silver cleaning as previously 
carried out. 
 

- The repair, which was previously carried out with tin solder, eroded the 
silver, among other things. The piece of silver that was still on the tooth 
with tin solder was removed with 53% nitric acid and, after cleaning, 
applied with Paraloid B72. 

 
 
 

 
 
Abbildung: Reparatur am Stoßzahn 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
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Ottoman-figures 
 
 
 
 
 
 

 
 
 
 

Abbildung: Osmanen-Figuren mit Resten von Inkarnat 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
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Abbildungen: Osmanen-Figuren  
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildung: Osmanen-Figuren mit Resten von Kaltemailbemalung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
 
 
 

- The stereoscopic examination showed that the deposits on the fire-gilded 
figures are remnants of cold enamel painting. In microscopy, incarnate 
can still be seen in fragments on the faces. 

- The cleaning and securing required a particularly cautious approach in 
order to preserve the fragile remains. 

- The dirt on the surface was only removed using a cotton swab with 
distilled water enriched with ethanol. 

- The gold-plated surfaces were inhibited by applying Pantarol A (acrylic 
varnish with 25% Pantarol thinner). This is reversibility, Pantarol can be 
dissolved again with acetone or Pantarol thinner. The remains of the 
frame were left out and not inhibited. 

- Storage in an air-conditioned area 
- During the mechanical test run of the Ottoman figures in the parapet 

around the turret, three loose figures brushed against the tower and 
parapet and thus stopped the circulation. Reversible consolidation was 
carried out with Paraloid B72. 
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For a better understanding of the topic of colored frames on goldsmith's work, I 
refer to the following publication: 
 
 

 
 
Natürlich bemalt 
 
Farbfassungen auf 
Goldschmiedearbeiten des 16. bis 18. 
Jahrhunderts am Dresdner Hof 
 
Staatliche Kunstsammlungen Dresden 
Ulrike Weinhold u.Theresa Witting 
 
Mit Beiträgen von: 
 
Eve Begov, Christoph Herm, 
Sylvia Hoblyn, Rainer Richter 
und Maria Willert. 
 
Sandsteinverlag, Dresden 2018 
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Movement 
 

- The movement was broken down into all its individual parts under 
meticulous documentation. 

- A first careful cleaning was done with Marlipal, then all non-ferrous 
metals were cleaned in SurTec 104. 

- Corroded iron parts were freed from surface corrosion with oil and a 
scalpel and then cleaned in SurTec 104. 

- The pin on the balance wheel to control the movement of the eye machine 
was unstable and wobbled. Safe guidance was out of the question. The 
consolidation was carried out with Paraloid B72. 

- The next measure was to evaporate all Fe and Ms parts in the superheated 
steam process and then to secure them in ethanol. 

- The components were then dried in a drying cabinet at 50 ℃ and an 
evacuation time of 12 hours. 

- Finally, the surface was waxed with Renaissance wax to improve the 
surface. 

- The journal bearings of the walking and striking mechanism, which are 
supposed to guarantee a short-term function test, were minimally oiled 
with watch and instrument oil (Dr. Tillwich GmbH - type 1-3). 

- It is known and quite common in museum restoration not to oil or grease 
moving parts, as these substances can act as a binding agent for pollutants 
from the circulating air. In the present case, it cannot be ruled out that 
future owners will not adhere to the restorer's recommendations and put 
mechanical stress on the elephant. A harm-benefit assessment had to be 
made here. This tended more towards a reversible oiling. 
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Repairs – clock locking disc and lifting pin wheel 
 
 

- The previously described broken drive pins on the lifting pin wheel were 
broken away and replaced several times in the event of one or more spring 
breaks, possibly also due to improper handling of the work. The current 
condition shows a shoot surface with two broken shoots. Two shoots are 
still standing. However, the investigation has shown that these still 
existing shoots are also not original, but an amateurish addition. Since the 
broken sticks made of hardened tampon steel were drilled in, the problem 
of an irreversible removal arose. In order to remove the remains of the 
drive shafts, the drive on the wheel shaft would have to be heated. 
However, the changes caused by exothermic reactions had to be avoided. 
Assuming that the two existing drive lines are not original and were also 
very imprecisely placed - which might not have ensured trouble-free 
operation anyway - these were also removed. 

- A new shaft attachment was turned on the watchmaker's lathe, from 
which the four pinions were manually filed using the same technique as 
around 1600. The test run showed that it ran flawlessly right from the 
start. 

- In order to avoid exothermic reactions on the rest of the wheel and to 
maintain reversibility, the workpiece was then soldered on with tin solder 
(Sn100NI +) (Sn99.3CuNiGe) with 3.5% flux. 

- Test runs under extreme loads showed perfect running behavior. 
- As already mentioned at the beginning, it can be postulated that the 

damage to the drive shafts is, among other things, a consequence of the 
spring break in the barrel of the striking mechanism. The backward force 
when the spring broke not only destroyed the pinion. Another damage 
resulting from this can be seen on the drive of the lock disc. Here a tooth 
has broken in the opposite direction. The stereoscopic examination of the 
fracture seam suggested a very high or, with certainty, expected tear of the 
tooth when attempting to reshape it. 

- Here my colleague Michael Wagner and I decided to give the tooth 
stability by welding with a laser during the reshaping process. This 
measure was successfully carried out in the workshops of the Green Vault 
of the SKD. 
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Abbildungen: Anfertigung Trieb mit Stecken für das Hebnägelrad 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Mainsprings in the movement 
 

 
The mainspring in the movement is a renewal from the end of the 20th century.  
There was an old, repeatedly broken and repaired mainspring in the barrel of the 
striking mechanism, which may well come from the time the clockwork was 
created. As already described in the condition report, this mainspring was replaced 
by a new product with the dimensions listed below. 
The mainsprings of the 16th century were hand-forged, some of them rolled from 
iron wire. After this blank had been given its coiled shape, it was tempered in the 
forge and then brought to its required elasticity. However, this process also made 
the material, with its high carbon content, extremely brittle compared to today's 
cold-rolled steel. In the past, this very often led to spring breakage and thus to a 
frequent cause of further destruction in the clockwork. 

 
The dimensions of the old mainspring: 
Length - width - thickness approx. 850 mm, 10.8 mm, 0.3 mm barrel diameter 
35.25 mm 
 
The dimensions of the new mainspring: 
Length - width - thickness approx. 900 mm, 9.0 mm, 0.26 mm 
 
The new mainspring was delivered with a length of 2000 mm as well as a 
perforated end hook and a perforated spring bridle. 
The nib was reworked for use in the elephant's barrel. For this purpose, it was 
shortened to a length of 900 mm. After tempering the spring steel, the end of the 
spring got a hook bent by 180 degrees with an end curve for the severed hole in 
the spring. The perforated spring bridle could remain. 
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Abbildungen: Zerbrochene Triebfeder 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Automatic running machine in the pedestal 
 
- As already mentioned in the damage analysis, the automatic running machine 
was partially irreversibly damaged by unprofessional interventions. The material 
surfaces of copper, iron and brass are so roughened in their surface by a blasting 
process that they have lost their authentic appearance. 
- In a specially developed reshaping process, the original authentic surface image 
could be restructured and made visible again with the legibility of the old traces 
of manufacture and processing. 

 
- The irreversible breakouts on the bayonet locks and the new screw 

connections in the crossbars were left under the premise of the transitory 
changes. 
 

- The cleaning and inhibition of the brass, copper and iron parts took place 
in the same workflows as for the other components. 

- The fusee made of polyvinyl chloride (PVC) was cleaned with ethanol. 
- The gut string, not replaceable without a damaging opening of the barrel 

and the fusee ratchet wheel glued to the PVC fusee, was cleaned with a 
microfiber cloth and waxed microcrystalline. 

 
When handling the exhibit as recommended in the introduction, the resilience of 
the gut string with minimal tension should not be an obstacle. However, this is 
not a guarantee statement. Ultimately, the gut string consists of an organic 
material whose durability and shelf life cannot be foreseen. 
 
 

- The metal parts were also inhibited with a microcrystalline wax from the 
Renaissance-Wax  
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Abbildung: Laufautomat nach der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
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Abbildungen: Bodenplatte des Laufautomaten 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildungen: Laufautomat mit restrukturierter Oberfläche 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildungen: Laufautomat mit restrukturierter Oberfläche 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildung: Schnecke und Federhaus, Laufautomat mit restrukturierter Oberfläche 
© Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 
 
 
 
 

Eyes and silver applications on the elephant 
 

Silver sulfide has also formed on the silver eyes with their thin wire feeds and the 
applications (silver dishes) on the elephant, as well as on the chain that the Mahout 
is holding in his hand. The right eye of the elephant wears a frame made of cold 
enamel to approx. 2/3, which is supposed to represent an eye pupil. 
The assembly of the eye machine is original. The device between the drive plug 
on the balance wheel of the clockwork and the guide wires on the eyes are a later 
new production from the 20th century, the two brass nuts were soldered on in an 
amateurish way with tin solder. 
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Abbildungen: Augenmechanik 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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Abbildungen: Schabracken vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Fotos: Jürgen Ehrt 2021 
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The elephant's eyes were restored in the same way as the silver applications on 
the elephant and pedestal. Here, special attention had to be paid to the right eye, 
which was provided with stained remains. On the one hand, the silver sulfide had 
to be removed, but the barrel painting was not supposed to be destroyed. With 
finely sharpened boxwoods, the tips of which were soaked in ethanol, it was 
necessary to clean around the socket to a tenth of a millimeter. The eyes were 
inhibited with Pantarol A (acrylic varnish with 25% Pantarol dilution) leaving out 
the exposed pupil. 
 
Plinth 

 
The plinth consists of embossed copper sheet with fire gilding and finally carries 
the pedestal towards the top and the elephant on its surface. The elephant's feet 
are screwed through the plinth. 

 

 
 

Abbildung: Elefant vor der Restaurierung 
 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 

 
The screw connection to the pedestal on the plinth seized on the thread and 
could not be loosened by simple means  

 
 

Abbildung: Verschraubung der Plinthe vor der Restaurierung 
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 © Layout: Restaurierungsatelier Jürgen Ehrt 
 Foto: Jürgen Ehrt 2021 

 
After the elephant had been dismantled and removed from the plinth, the screw 
connection on the flower was injected with a partially synthetic instrument oil 
(Dr. Tillwich GmbH - variety 1-3) with an evacuation time of over 24 hours. Then 
the screw connection could be loosened. 
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6. Measurement of the individual assemblies and components 
 
 
 
 
 

 
 

 
Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  1   Gesamtbild links 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  2   Palankin mit Turm 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  3   Palankin Zifferblatt Zeitanzeige 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  4   Palankin Zifferblatt Schlossscheibenstellung 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  5   Werkansicht: Schlossscheibe, Stackfreed 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  6   Friktionsscheibe - Stackfreed 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  7   Werkansicht Gehwerk offen 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Daten: 

 
- Spindellänge mit Zapfen  36.77 
- Spindellänge ohne Zapfen 33.39  
- Spindelwelle ⦰  1.0 
- Unterer Spindellappen 2.25 x 3.92 
- Oberer Spindellappen 2.14 x 3.91 
- Spirale Umdrehungen 1 ½ 
- Spirale S   0.09 
- Spirale B   0.6 

 
 
 

Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  8   Radunrast 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  9   Turm-Brüstung 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  10   Turm-Brüstung Innenansicht 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  11   Automatenfiguren 4 Osmanen 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  12   Palankindecke links, Rückseite 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  12   Laufautomat rechte Seite 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  13   Laufautomat linke Seite 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  14   Laufautomat hintere Seite 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  15   Laufautomat vordere Seite 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  16   Laufautomat Bodenplatte von oben gesehen 
Maßeinheit: mm  Montageskizze nicht maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  17   Laufautomat Stopp- und Auslösehebel 
Maßeinheit: mm  Montageskizze maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  18   Laufautomat Feder, Stopp- und Auslösehebel 
Maßeinheit: mm  Montageskizze maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  19   Laufautomat, Exzenter für Wendehebel 
Maßeinheit: mm  Montageskizze maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  20   Laufautomat, Wende- und Steuerrad 
Maßeinheit: mm  Montageskizze maßstabsgerecht 
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Restaurierungsatelier Jürgen Ehrt - Meißen 
DOKUMENTATION FIGURENUHR AUGSBURG UM 1600 
Blatt:  21   Laufautomat, Hub- und Wendehebel 
Maßeinheit: mm  Montageskizze maßstabsgerecht 
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7. Tabular appendix 
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8. Safety data sheets, work equipment used in the workshop 
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9. Notes on handling the exhibit 
For transportation, the object should be grasped and carried by the long sides of 
the pedestal. Because of the high weight of the drive, never only touch the figure 
group, otherwise the wooden pedestal can be damaged! 

 
Finger protection in the form of special cotton gloves, such as those worn in the 
museum restoration workshop, must be used for any contact with the exhibit. 
Here, too, it is important to ensure that the material of the gloves does not get 
caught on edges or applications and damage them. 

 
Ensure dust-free storage under uniform climatic conditions (18-20 ℃, relative 
humidity of 50%). All spring cases (clock and automaton mechanisms) are 
unloaded. 
The functions of the clock and automaton movements have been checked, and the 
interim repairs will be reported below. 
The functions of the running machine with a right turn to 90 degrees, the 
automaton function of the revolving Ottomans in the tower with simultaneous 
ringing of the hour bell and the movement of the elephant's eyes were made 
available to the client by means of a video spot. 

 
In the future, no attempt should be made to wind the works in order to set the 
machine in motion for the purpose of demonstration. 
The resulting frictional resistance entails a high risk, which means that new 
damage to the automaton machinery cannot be ruled out. 
In view of the fact that it is more than 400 years old technology and material 
combination that makes the technical imponderables is subject to material fatigue, 
the undersigned restorer declines all responsibility and liability for damage 
resulting from commissioning! 

 
Should commissioning be undertaken in the future at your own risk and 
responsibility, the following should be taken into account: 

 
Only wind up the main springs with a maximum of 2 to 3 turns! 

 
The winding key supplied for the restoration was roughly suitable for the winding 
mechanism of the striking mechanism, which also controls the function of the 
figure automaton in the tower. Under no circumstances should this key be used 
for the winding of the movement with its eye movement control, as slipping is 
very likely due to the inaccuracy of the fit of the key. This can damage the surface 
of the dial and possibly break the spring. 
 
The running machine does not have a winding key. The use of a matching winding 
key would also be an absolute requirement here. 
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The mainspring of the running machine (RM) is the original spring. It is not 
possible to check its condition without opening the barrel drum. There is an 
increased risk of spring fracture which, if the spring is tensioned, could result in 
considerable consequential damage to the drive components of the RM. 
For this reason alone, it is absolutely not advisable to put the RM into operation.  

 
During the restoration, only precisely fitting special keys from the company 
BERGEON in Switzerland were used. 
 

 
10. Protected storage of art and cultural property in the collection 

 
The protection of the object should not only be directed against damage caused 
by external influences such as fire, theft, accidents and improper handling, it 
should in particular be directed against chemical and physical influences. 

 
Structural surface damage due to incorrect climatic conditions and increased 
exposure to light must be avoided at all costs. The prophylactic containment of 
these dangers also includes protection against damage from air pollution and 
biological attack. 

 
The combination of different materials (metals and wood) requires an appropriate 
average value of the environmental temperature. Wood should be kept at 18º C 
and 50% - 60% relative humidity (rh). in order to prevent changes in volume 
(cracks, fractures and distortions). For metals, especially Fe, a temperature of 
20ºC and rh not more than 50%, is strongly advisable. This results in a 
recommended value, which should be below the limit values of metals for the sake 
of the sensitive pedestal on the object. 

 
Storage in an air-conditioned showcase with a pollutant filter is recommended. 
For direct illumination in the exhibition, the illuminance should not exceed 100 
lux. Direct lighting should be avoided; indirect lighting with a low UV component 
is preferable. 

 
It is important to ensure that no showcase building materials that emit harmful 
substances are used. 

 
Storage in the climatic cabinet with a pollutant filter also reduces the risk of anobia 
infestation. 
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recommended value, which should be below the limit values of metals for the sake 
of the sensitive pedestal on the object. 

 
Storage in an air conditioned showcase with a pollutant filter is recommended. 
For direct illumination in the exhibition, the illuminance should not exceed 100 
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It is important to ensure that no showcase building materials that emit harmful 
substances are used. 
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11. Report: The restoration of the dials in another restoration workshop 
 
Restaurierungsmaßnahme: Tischautomat in Form eines Elefanten / 
Figurenautomat 
 
Teilrestaurierung von 2 Seitenteilen (Messingbronze, feuervergoldet) inklusiver 
der beiden verzierten, silbernen Zifferblätter in Tiefschnittemail. 
 
Die manuelle Oberflächenreinigung (Seitenteile) als auch die Abnahme der 
durchgängigen Anlaufschichten (Silbersulfid) auf den silbernen Zifferblättern 
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erfolgte leicht feucht mittels Rügener Kreide im Wasser-Ethanol-Gemisch im 
Verhältnis 1:1 und Tyvek-Reinigungsstäbchen. 
Trockene Nachreinigung ebenfalls mit Tyvek-Reinigungsstäbchen. 
 
Festigung (Infiltrierung) und Konsolidierung des erheblich beschädigten 
Tiefschnittemails mit Ormocer® FK 800 (40%ig – Lösemittelgemisch: 
Ethylacetat / 2-Propanol / Härter: DIAMO®); 
Pinselauftrag unter dem Mikroskop. 
 
Zurücklegung, Festigung und Klebung des gebrochenen Randbereiches an 
einem der beiden Zifferblätter im Bereich der Stundenzahl 7 (arabische Zahl) 
mit Paraloid B 72 gelöst in Toluol. 
 
Manuelle Oberflächenkonservierung der Seitenteile Acryllack (Pantarol A auf 
Xylolbasis) durch Pinselauftrag. 
Manuelle Oberflächenkonservierung der Zifferblätter ebenfalls mit Acryllack 
(Pantarol A) durch Pinselauftrag unter dem Mikroskop. 
 

 

 
Dresden, 06.10.2021 
Michael Wagner • Wiener Str. 55c • 01219 Dresden • Tel.: 0351-16074125 • e-mail: michael.wagnerdd@gmail.com 
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Used materials: 
 
Aceton, Ethanol Fa. Roth, Karlsruhe 
Rügener Kreide  Fa. Kremer, Aichstetten 
Pantarol A  Pantarol GmbH, Karlsruhe 
Ormocer® FK 800 Fraunhofer ISC, Außenstelle Bronnbach 
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