
The safe transport of works of art and cultural artefacts 

As recently as 100 years ago works of art were transported on the back of a horse-drawn cart. Shortly afterward, 
furniture removal firms took over this work. Today, however, it is done by highly specialized companies who even 
submit their transport crates to physico-dynamic analysis before using them to move paintings. A test report.   

The problem of how to transport works of art and other 
cultural artefacts is one which has preoccupied for 
centuries artists, art-collectors, curators and many others 
interested in art. It is not by chance that, above all since 
the Renaissance of the 15th and 16th Centuries, painting 
has been executed mostly on flexible materials such as 
textiles. A rolled-up canvas, after all, is much easier to 
transport than a wooden panel, especially if the painting 
executed on it is of a larger size. 

Qualified conservator Thomas Hoppe, who, apart 
from working as a painting restorer, was also himself 
an artist and the author of many writings on painting 
techniques, once said: “Art is something to be seen”. But 
ever since the foundation of the first German museums 
in the 17th Century, “being seen” has, due to renovations, 
reconstructions and extensions to these institutions as 
well as to touring exhibitions and special shows, more and 
more often involved “being transported”. This trend is still 
growing today. But how does the transport of artworks 
today differ from that in the past?

As recently as 100 years ago it was usual to transport 
artworks, wrapped in blankets, on the back of a horse-
cart or on the back seat of an early automobile. A little 
later, furniture removal firms took over the transportation 
of these fragile goods. One of these firms was H. v. 
Kralingen, founded in 1926 in Den Haag in the Netherlands. 
This photo from 1950 shows the transport of the painting 
“Portrait of Michiel de Ruyter“ (1667) by Ferdinand Bol. 
The moving of this work was made necessary by the 
renovations carried out in the Mauritshuis Museum in this 
city, which went on for two years. 

Since this time, transport methods have been in constant 
evolution. The transport trucks are now air-conditioned 
and air-sprung; the blankets were replaced first by 
wooden crates and more recently by re-usable climatized 
containers made of high-tech compound materials. 
There now even exist two German and European “product 
standards” specifically regulating “The Preservation 
During Transport of Objects Belonging to the Cultural 
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Noch vor 100 Jahren wurden Werke auf der Ladefläche eines Pferdewagens transportiert. 
Wenig später übernahmen Möbelspeditionen den Transport der Objekte. Heute gibt es dafür 
spezialisierte Unternehmen, die ihre Gemäldetransportkisten sogar physikalisch untersu-
chen lassen. Ein Testbericht

Der sichere Transport von Kunstwerken und Kulturgütern

Der Transport von Kunstwerken und Kulturgütern 
beschäftigt seit Jahrhunderten Künstler, Samm-
ler, Konservatoren und viele andere Kunst-Inter-
essierte. Nicht ohne Grund werden flexible Mate-
rialien wie Textilien besonders seit der Renais-
sance im 15./16. Jahrhundert bemalt. Schließlich 
lässt sich eine gerollte Leinwand viel einfacher 
transportieren als eine Holztafel – gerade, wenn 
es sich um großformatige Bilder handelt.

Dipl.-Rest. Thomas Hoppe, er war Restaurator, 
freier Künstler und Autor maltechnischer Schrif-
ten, sagte einmal „Kunst muss gesehen wer-
den“. Allerdings entstehen seit der Errichtung 
der ersten Museen in Deutschland im 17. Jahr-
hundert aufgrund von Museumsrenovierungen, 
Gebäudeumbauten und -neubauten sowie auf-
grund von Wechsel- bzw. Sonderausstellungen 
vermehrt Transportsituationen. Die Tendenz ist 
weiter steigend. Doch wie wurden damals und 
wie werden heute Kunstwerke und Kulturgüter 
transportiert?

Noch vor 100 Jahren beförderte man die Werke, in 
Decken gehüllt, auf der Ladefläche eines Pferde-
wagens oder auf dem Rücksitz einer Benzinkut-
sche. Wenig später übernahmen Möbelspeditio-
nen den Transport dieser fragilen Objekte. Eine 
dieser Möbelspeditionen war H. v. Kralingen, wel-
che im Jahr 1926 in Den Haag in den Niederlanden 
gegründet wurde. Das Foto aus dem Jahr 1950 
zeigt das Handling des Werkes „Porträt von Mi-
chiel de Ruyter“ (1667) von Ferdinand Bol. Grund 
des notwendigen Transports waren die zwei Jahre 
andauernden Renovierungsarbeiten des Muse-
ums The Mauritshuis in Den Haag.

Seither entwickeln sich die Transportmethoden. 
Es gibt Klimatisierte und luftgefederte Lkws, die 
Decken wurden durch Kisten aus Holz ersetzt 
und Letztere neuerdings durch wiederverwend-
bare Klimaboxen aus High-Tech-Compound-Ma-
terial. Inzwischen existieren sogar zwei Normen, 
die sich mit der „Erhaltung des kulturellen Er-
bes“ während des Transports beschäftigen: Fo
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ABSTRACT

Safe Transport Of Artworks and Cul-
tural Objects

Only 100 years ago, art was moved 
on horse-drawn carriages. After 
that, furniture moving companies 
took over. Today, there is a range of 
specialized companies that even 
have their transportation crates 
physically analyzed. A test report.

1

1. Transport of the painting “Portrait of Michiel de Ruyter“ (1667) by 
Ferdinand Bol, in 1950, from The Mauritshuis in Den Haag to the 
storage depot due to building works in the museum.
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Ein Restaurierungszentrum  

in den Sozialen Medien
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Denkmal 2018?

WIEN
Museumsvitrinen der Donau- 
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ZEITSCHRIFT FÜR KONSERVIERUNG UND RESTAURIERUNG

Riskante Reise 
Ist der Transport von Ferdinand Hodlers  
Monumentalgemälde vertretbar?



Heritage: Ideally, a transport crate for an artwork should 
guarantee, in its interior, environmental conditions 
identical to those in a museum, even when external 
influences are at their harshest. The relevant negative 
external influences likely to be met with in a museum are 
summed up in a list entitled “Ten Agents of Deterioration”. 
The transport crate itself should offer especial protection 
against climatic fluctuations, sudden impacts and 
vibrations. The other “agents of deterioration” – such as 
fire, theft, flood etc. – should be excluded by means of 
securing procedures carried out prior or parallel to the 
crating. 

How effective the crate is against climatic fluctuations, 
impacts and vibrations can be tested in environment 
labs. Product standards and guidelines prescribe the 
stress tolerances in these regards.  Super-sensitive 
sensors are used to monitor the crates’ reactions to 
fluctuations in environmental conditions. The guideline 
ASTM  4169 (“Standard Practice for Performance Testing 
of Shipping Containers and Systems”) defines the basis 
for all packing tests.

As is shown, for example, very impressively in the film Das 
Atmen der Bilder (“The Breathing of Paintings”) by Volker 
Schaible, climatic fluctuations and the stress and strain 
that they impose on the materials of artworks are so slight 
as to verge on being static. Nevertheless, very powerful 
forces come into play with even the slightest fluctuation. 
Were this not the case, we would not see flaking of paint 
occurring even at a relative atmospheric humidity of <50 
%. It is correspondingly important, then, to ensure stable 
climatic conditions during the entire process of transport. 
The climatic stability of the transport crate should 
be tested before its use. The topic of climatic tests is 
specifically addressed in the product standard DIN EN 
ISO 2233: 2001 and the guideline ASTM D4332. Normally 
the crates and other packaging undergo a standardized 
pre-conditioning process to prepare them for the 
climatic tests. They are introduced into climatic test 
chambers which induce variations in both temperature 
and atmospheric humidity. Temperature and humidity 
gauges placed at various points inside the crate are 
used to observe any changes brought about by these 
variations. From the data thus gathered it can be inferred 
how long climatic conditions will stay stable in the crate 
during transport. 
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a.) Transportmethoden (DIN EN 16648:2015-11) 
und b.) Verpackungsverfahren für den Transport 
(DIN EN 15946:2011-11).

Allerdings lassen diese Normen viele Fragen 
speziell zum Schutz vor Schocks und Vibrationen 
offen. Auch jüngste Vorträge wie z. B. auf dem 
Symposium „Alles schwingt“ in der Kunsthalle 
Mannheim am 30. Juni 2018 zeigen weiteren 
Entwicklungsbedarf. 

Im Idealfall gewährleistet eine Transportkiste in 
ihrem Innern die Umweltbedingungen eines Mu-
seums – und dies bei rauesten äußeren Einflüs-
sen. Die relevanten Umwelteinflüsse in einem 
Museum werden in einer Liste, den „Ten Agents 
of Deterioration“ (= Zehn Agenten der Ver-
schlechterung), zusammengefasst. Gegenüber 
Klimaschwankungen, Schockeinwirkungen und 
Vibrationen sollte eine Transportkiste besonderen 
Schutz bieten. Die übrigen „Agenten“ wie Brand, 
Diebstahl, Überflutung etc. sollten mit vorge-
schalteten Sicherungsverfahren abgefangen 
sein.

Die Wirksamkeit der Kiste gegen Klimaschwan-
kungen, Schock- und Vibrationseinwirkungen 
kann in Umweltlabors getestet werden. Normen 
und Richtlinien geben die Belastungen vor. Mit 
hochsensibler Sensorik wird die Reaktion der 

 Kiste auf Schwankungen der Umweltbedingun-
gen überwacht. Die Richtlinie ASTM 4169 („Stan-
dard Practice for Performance Testing of Ship-
ping Containers and Systems“) definiert die Ba-
sis aller Verpackungstests. 

Wie z. B. der Film „Das Atmen der Bilder“ von 
Volker Schaible eindrucksvoll zeigt, laufen Klima-
schwankungen und die damit verbundenen Mate-
rialbelastungen quasi statisch ab. Allerdings ent-
stehen dabei sehr große Kräfte. Andernfalls wür-
den sich Farbschollen bei einer relativen Luft-
feuchte <50 % nicht aufstellen. Dementsprechend 
wichtig ist die Gewährleistung eines konstanten 
Klimas während des gesamten Transports.

Die Klimastabilität der Transportkiste sollte vor 
ihrem Einsatz getestet sein. Klimatests werden 
speziell in der Norm DIN EN ISO 2233: 2001 so-
wie in der Richtlinie ASTM D4332 behandelt. Üb-
licherweise erfahren die Verpackungen für die Kli-
matests eine genormte Vorkonditionierung. In Kli-
makammern werden anschließend sowohl die 
Temperatur als auch die Luftfeuchte variiert. Mit-
tels Temperatur- und Feuchtemesser an ver-
schiedenen Messstellen im Inneren der Kiste 
werden die Klimaveränderungen beobachtet. Aus 
den Messdaten kann der Zeitraum, in dem das 
Klima in der Kiste stabil bleibt, abgeleitet werden. 

1
Transport des Gemäldes „Porträt 
von Michiel de Ruyter“ (1667) von 
Ferdinand Bol im Jahr 1950 vom 
The Mauritshuis in Den Haag zum 
Depot aufgrund von Bauarbeiten 
am Museumsgebäude

2
Versuchsaufbau während der Trans-
portsimulation an der Gemälde-
transportkiste TURTLE uNLtd (links) 
und an einer üblichen Klimakiste 
aus Holz (rechts) gemäß der Richtli-
nie ASTM D4728-15

2

2. Test set-up during transport simulations for the painting-
transport crate TURTLE uNLtd (left) and for a conventional 
wooden climatic transport crate (right) in accordance with the 
stipulations of Guideline ASTM D4728-15
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3
Peakwerte der Anregungssignale 
(links) und der Schwingungsant-
worten des Mittelpunktes des Ge-
mäldes (rechts) während der Trans-
portsimulation: Bei gleicher Anre-
gung vibriert das Gemälde im In-
nern der TURTLE uNLtd mit halb so 
großen Amplituden wie in der Kli-
makiste aus Holz

4
Peakwerte der Anregungssignale 
(links) und der Schwingungsant-
worten des Mittelpunktes des Ge-
mäldes (rechts) während der Trans-
portsimulation: Bei gleicher Anre-
gung vibriert das Gemälde im In-
nern der TURTLE uNLtd mit halb so 
großen Amplituden wie in der Kli-
makiste aus Holz

5
Messaufbau im Klein-Lkw während 
realer Transportsituationen in der 
Stadt, über Land und auf der Auto-
bahn
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3. Peak values for the stimulus-signals (left) and for the vibration-responses 
emanating from the middle point of the painting (right) during the transport 
simulation. Where the stimulus is equal, the painting vibrates, when packed 
inside a TURTLE uNLtd, at only half the vibrational amplitude as occurs 
when it is packed in a normal wooden climatic crate. 
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4. Peak values for the stimulus-signals (left) and for the vibration-responses 
emanating from the middle point of the painting (right) during the transport 
simulation. Where the stimulus is equal, the painting vibrates, when packed 
inside a TURTLE uNLtd, at only half the vibrational amplitude as occurs 
when it is packed in a normal wooden climatic crate. 

5. Set-up of measuring systems in the transport truck during real transport 
situations in the city, across country and on the motorway.



Although climatic stability is a very important concern it is 
often not an easy matter, on the German market for such 
techniques, to get information on the specific products 
available. In certain articles, such as Kunst auf Reisen 
(“The Travels of Art”) by Eve Begov and Lutz Kuschel 
(RESTAURO 4/2007), artwork-restorers have presented 
the results of their investigations of the climatic stability 
of the typical transport crate. Clearly, in conventional 
climatic crates climatic conditions will remain constant 
and stable for the duration of a single day. This is also 
currently the standard guarantee, which coincides with 
the general specifications of German manufacturers of 
such products. 

In a 2016 test report from the TOPA Institute in Voorhout 
in the Netherlands, however, the TURTLE uNLtd transport 
crate was investigated. This newly-developed product 
made from compound materials, it emerged, is able 
to maintain the climatic conditions within the crate at 
constant levels for a duration of more than two days. 
Further progress, moreover, also needs to be made as 
regards the securing of transported artworks against 
such dynamic and mechanical strains and stresses as 
vibrations and sudden impacts. But before steps can be 
taken to achieve this further progress, the current state of 
affairs must be investigated.

This is certainly the view of Hizkia van Kralingen, grandson 
of the furniture-removal entrepreneur H. v. Kralingen, who 
is now himself active worldwide, from his base in Den 
Haag, as a transporter of artworks and cultural artefacts. 
In accordance with this view of things Hizkia van 

Kralingen has had two different painting-transport crates 
in use in his transport company investigated and tested 
by the independent vibration-stress expert “Dr. Kracht 
Vibrationsmanagement”. These two transport crates 
were, on the one hand, a conventional wooden climate 
crate and, on the other, the TURTLE uNLtd painting-
transport crate made of high-tech compound materials.
For the investigation of the crates’ safety, during 
transport, from harmful influences of a mechanical nature, 
a transport simulation complying with the guideline 
ASTM D4728-15 was carried out. This involved lashing 
both crates, one after the other, to an electrodynamic 
vibration-generator (or “shaker”) by means of lashing 
straps. The same painting was placed in each crate, one 
after the other and in the same position. The “shaker” 
was then set in operation in such a way that the crates 
were subjected, each in turn, to the vibrations and 
sudden impacts typically arising during road-travel on 
the loading-bed of a truck with air-sprung suspension. 
During the transport simulations the vibrations were 
measured at the following four points: middle point of 
the test painting (oil on canvas, 8.7 kg, (1.2 m x 0.9 m x 
0.08 m) (1), corner of the test painting (2), corner of the 
crate (3), and mounting plate of the “shaker” (4).

The measured results clearly show that, where the 
stimulus remains equal, the middle point of the canvas 
of the painting vibrates, when it is packed inside the 
TURTLE-Box, with only 50 % of the vibrational amplitude 
which occurs when it is packed inside the conventional 
wooden crate. 
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Wie nah an der Realität ist aber die Schwingungs-
anregung der Kisten während der Transportsimu-
lation? Für eine Einschätzung wurden während 
realer Transportsituationen in der Stadt, über 
Land und auf der Autobahn Schwingungsmes-
sungen auf der Ladefläche eines Klein-Lkws, an 

einer Ecke der TURTLE-Box und am Mittelpunkt 
der Leinwand des Gemäldes in der Kiste durch-
geführt.

Der Vergleich der Daten aus den Messungen 
auf der Shakerplatte mit den auf der Lkw-Platt-
form während der Über-Land-Fahrt gemessenen 

6
Messpunkte für die Untersuchung 
des Schwingungsverhaltens der 
TURTLE uNLtd fixiert im Lkw-Lade-
raum mitsamt einem Testgemälde

7
Kippeigenschwingung des Lkws mit 
der Eigenfrequenz 0,96 Hz

8
Transferpfad der Schwingungen 
durch den Lkw bis zum Kulturgut

6

7

8

Input
Fahrwerk KulturgutLkw-Plattform

Lkw-
Seitenwand

Transportkiste
Output
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6. Measuring points for the investigation of the vibrational behaviour of the 
TURTLE uNLtd attached within the loading space of the truck together with 
the test painting packed into it. 

7. Peak values for the stimulus-signals (left) and for the vibration-responses 
emanating from the middle point of the painting (right) during the transport 
simulation. Where the stimulus is equal, the painting vibrates, when packed 
inside a TURTLE uNLtd, at only half the vibrational amplitude as occurs 
when it is packed in a normal wooden climatic crate. 

8. Transfer path of vibrations through the truck to the cultural artefact. 

How closely, however, do the artificially-induced vibrations 
to which the crates are subjected during the transport 
simulations correspond to reality? For the purpose of 
assessing this, measurements were also carried out during 
real transport situations in the city, across country and on 
the motorway, specifically at the following three points: 
on the loading surface of a small truck, at one corner of 
the TURTLE-Box, and at the middle point of the canvas 
of the painting that had been packed into the crate. 

The comparison between the data yielded by the 
measurements taken on the mounting plate of the “shaker” 
with those taken on the truck platform during the cross-
country drive shows an extremely good concordance, 
at least in a vertical direction, between the peak values 
measured in the simulated and those measured in the real 
situation. Differences, however, exist as regards values 
measured in transversal and longitudinal directions. In 
these latter directions the peak values measured during 
the real transport situation were, on average, of an equal 



amplitude but in certain situations 35 % greater. The 
proportion of vibrations occurring in a vertical direction, 
though, make up more than 80 % of the total, so that the 
differences noted as regards longitudinal and transversal 
directions are almost negligible. It is, however, important 
to know just where these differences came from. 
Information about this is provided by an analysis of the 
vibrational behaviour of the crate along with the test-
painting attached within the loading-space of the truck. 

The analysis of the different forms of vibration clearly 
shows that the deviations in vibration-amplitude that 
were measured during the real transport situation 
as occurring in longitudinal and transversal direction 
resulted from the vibrations of the truck itself (“natural 
vibrations” of truck). The relevant videos can be viewed 
at www.restauro.de.

From this insight, and from the observation of the specific 
transfer path of the vibrations, it follows that any further 
development of transport procedures must take into 
account the “natural” or “characteristic” dynamics of the 
means of transport itself. 

But why, in fact, does a painting packed inside a TURTLE 
crate vibrate only half so much as one packed inside a 
wooden climatic crate? Information about this is provided 
by the experimental modal analysis using approx. 170 
measuring points on both cases.

The experimental modal analysis uses measuring 
technology to determine the natural frequencies and

natural vibration-forms as well as the degree of 
attenuation.

From the natural vibration-forms there can be derived 
transfer-factors and these transfer-factors indicate to 
what extent the forces to which the crate is exposed 
become, on their path through the crate to the painting, 
either attenuated or intensified. The transfer-factors 
are dependent on frequency. The largest transfer-
factor experimentally established for the TURTLE uNLtd 
was 0.03 g/N and the largest one established for the 
wooden climatic crate was 0.06 g/N. It plainly follows 
logically from this experimentally established datum 
that the amplitude of the vibrations undergone, during 
the transport simulation, by the painting in the TURTLE 
crate will indeed be only half of the amplitude of those 
undergone by the painting in the wooden crate.   

The reasons for the TURTLE crate’s offering lower 
transfer-factors and thus better preserving the painting 
from vibrations during transport lie in the structure of the 
crate and the materials used to make it.  These latter 
lead to a greater degree of rigidity than is found in the 
wooden crate and thus to an augmented attenuation. 
The greater weight of the TURTLE crate also contributes 
significantly to the vibration-reduction. 

Other measurements examined the vibrations and 
impacts suffered by the crates during opening and 
closing. The comparison of the results measured here 
confirms what restorers have long supposed to be the 
case: the operation of the butterfly locks on the TURTLE 
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9. - 10. Measuring points on the TURTLE uNLtd and on the wooden climatic 
crate for the experimental modal analysis. 
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11. - 12. Measurement model for the two crates in the measurement software.

13. Natural (“characteristic”) vibration of the TURTLE uNLtd, packed with 
test-painting, at a vibration of 24 Hz.
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Vergleich der Messergebnisse bestätigt, was Res-
tauratoren schon lange vermuten: Während der 
Betätigung der Butterfly-Verschlüsse der Turtle-
Box werden keine relevanten Reaktionen des 
Testgemäldes verursacht, hingegen entstehen 
während der Verschraubung der Holzkisten mit 
dem Akkuschrauber erhebliche Schwingungen. 
Die durch die Verwendung des Akkuschraubers 
erzeugten Stoßamplituden betragen 10 % der 
Amplituden, die während der Über-Land-Fahrt ent-
stehen.

Die jüngsten Schwingungsuntersuchungen an 
zwei in der Gegenwart eingesetzten Gemälde-
transportkisten zeigen sichtbare Entwicklungen 
für den sicheren Transport von Kunstwerken und 

Kulturgütern. Die Analysen bestätigen, dass die 
neueste Entwicklung auf dem Markt, die TURTLE 
uNLtd, nicht nur pro Holzkiste 40 Bäumen das Le-
ben rettet (vgl. „Diese Kiste rettet vierzig Bäumen 
das Leben“ in RESTAURO 7/2017), sondern auch 
die Vibrationen des Gemäldes im Innern der TURT-
LE uNLtd nur 50 % der Schwingungslevel des 
gleichen Gemäldes in einer Klimakiste aus Holz 
betragen. Darüber hinaus hält die TURTLE uNLtd 
das Klima für 48 Stunden in ihrem Innern konstant. 
Damit setzt die TURTLE uNLtd den heutigen Maß-
stab der physikalischen Performance für Gemälde-
transportkisten.
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TURTLE uNLtd: 1. Winkelprofil aus 
Plastik zum Schutz des Schaumes 
im Innern, 2. isolierende Panels, 3. 
Schaum innen: PU Schaum and 
Plastazote, 4. Sperrholzplatte aus 
Birkenholz, ummantelt mit Velcro, 
5. Schaum, der die Sperrholzplatten 
umhüllt, 6. Dämmende Eckleisten, 
7. Kiste aus High-Tech-Compound-
Material mit einem Herz aus 
Schaum, 8. Nylon-HMPE-Gleitrie-
gel, 9. Schützende Gummiecken

15
Schwingungen der Leinwand in 
vertikaler Richtung während des 
Über-Land-Transportes (rot) und 
während der Befestigung der 
Schrauben mit dem Akkuschrauber 
(blau)
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14. Construction of the painting transport crate TURTLE uNLtd: 1. Plastic 
angle section to protect the foam in the crate interior, 2. Insulating panels, 
3. Interior foam: polyurethane foam and Plastazote, 4. Plywood panel made 
of birchwood coated with Velcro, 5. Foam encasing the plywood panels, 
6. Insulating corner brackets, 7. Crate made from high-tech compound 
materials with foam core, 8. Nylon-HMPE sliding bolt, 9. Protective rubber 
corner-pieces.

15. Vibrations of the canvas in vertical direction during cross-country 
transport (red) and during fastening of screws with cordless screwdriver 
(blue).

a.) Transport Methods (DIN EN 16648:2015-11) und b.) Packing Procedures 
for Transport (DIN EN 15946:2011-11). These product standards, indeed, leave 
many questions open, particularly those relative to impacts and vibrations. 
Even certain talks on the subject delivered very recently, such as that given 
at the symposium Alles schwingt (“It’s all about vibrations”) in the Mannheim 
Kunsthalle on 30th of June 2018, recognize that more work needs to be 
done here. 

crate occasions no relevant reactions from the test-
painting but significant vibrations are caused by the 
screwing-closed of the wooden crates with a cordless 
screwdriver. The amplitude of the shocks created by the 
use of the cordless screwdriver amounts to 10 % of that 
of the shocks arising during the cross-country drive. 

The latest investigations into the vibration-technical 
qualities of two currently utilized painting transport 
crates thus show visible progress in the safe transport 
of artworks and cultural artefacts. The analyses confirm 
that not only does the latest development on the market, 
the TURTLE uNLtd, “save the lives” of 40 trees per wooden 
crate (see “This Crate Saves the Lives of Forty Trees” 
in RESTAURO 7/2017); the vibrations undergone by a 
painting packed inside a  TURTLE uNLtd amount to only 

50 % of those undergone by the same painting when 
packed inside a wooden climatic crate. Moreover, the 
TURTLE uNLtd maintains climatic conditions in its interior 
constant for 48 hours. The TURTLE uNLtd thus sets the 
current standard for the physico-dynamic performance 
of painting transport crates. 

Kerstin Kracht

Relevant videos are to be found at www.restauro.de

On the author: Dr. Ing. Kerstin Kracht is a graduate engineer in 
Vibration Technology specializing in the preservation of artworks 
and cultural artefacts.

Contact: dr.kracht@vibrationsmanagement.de


