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Cologne Cathedral houses on of the largest amount of stained glass still existing in its 

original place. Of special importance are the High Gothic windows in the ambulatory and  

the choir clerestory, dating from between 1260 and 1310.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maintenance and repair work at Cologne Cathedral’s stained glass has permanently taken 

place throughout the centuries. Restoration in a more modern understanding started in 

1823, when the Cathedral works department was installed. From the beginning, the 

question how to preserve the precious stained glass of the Middle Ages was a matter of 

concern.  

The considerable change of ethics, means and methods in the field of stained glass 

conservation during the last 50 years is reflected various treatment of the Cathedral 

windows throughout the time. .Within the lat 30 years a variety of materials for bonding, 

coating or fixation – mostly recommended by scientists – has been applied on the 

Cathedral windows. As a matter of fact, not every treatment was advantageous for the 

windows and some materials turned out to have problematical long-term effects.  

 

Choir clerestory windows in Cologne Cathedral, “Cycle of Kings”, ca. 1300 
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1. 
 

Pilot object Window N VI 

Main pilot object in Cologne Cathedral was window N VI, forming part of the “Cycle of 

Kings”, monumental stained glass windows in the choir clerestory that were executed 

around 1300. In 1988, on two panels a test-application was performed with Ormocer®, an 

inorganic-organic hetero-polysiloxane mixed with an acrylate (Paraloid®), newly developed 

by the Fraunhofer-Institute for Silicate Research as an inorganic-organic protective coating 

system for corroded sensitive glass surfaces. Cologne Cathedral served as one of several 

European pilot objects for Ormocer® application on medieval stained glass. After more 

than 20 years exposure to natural weathering the examination of the coated panel and the 

evaluation of the long-term consolidation effect was to answer the question whether the 

Ormocer® coating system provides a reliable protection against further corrosion. 

The coating system has been applied on the unpainted external glass surface as 

composite system of individual layers, applied in the form of lacquers. To reduce the 

permeability of the coating, plate-like inorganic pigments in form of glass flakes were 

embedded in the model layers. The final top coating is a layer of Paraloid®. When window 

NVI got an outer protective glazing, the test-panel, forming part of it, changed place in the 

choir glazing and was further-on exposed to natural weathering for more than 20 years. 

 

 
Choir clerestory window N VI 

Testpanel 4bl 
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Testpanel 4bl  Testpanel 4bl, external face 

Ormocer® coated 
 
 

            
Ormocer®-coating, partly with bubbles in the final top layer 

 

The external surface is completely coated with the Ormocer® protective system. General 

the condition is good; partly there are some bubbles and several parts of the coating 

(thickly applied) look somewhat milky. Optical microscope investigation proved the coating 

as having stable adhesion to the glass surface without micro-cracks. This assessment was 

confirmed by scientific analysis with SEM and Desktop Tomography.  
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Desktop Tomography: Virtual 2D slice through a glass sample (red flashed glass) coated with 

Ormocer®. On the left: grey scaled image. The right image is colour-coded: blue: bulk glass; red: 

res flashed glass; orange: Ormocer® 

 

A comparison between FTIR and μ-Raman spectra of aged and freshly prepared 

Ormocer® proved a good ageing performance. The microbial susceptibility of the product 

was neglectable. Removal test were carried out with methy ethyl ketone. A re-treatment 

was perfomed with Paraloid®, that – expectedly – turned out to be fully sufficient. The 

positive visual assessment was confirmed by Desktop Tomography.  

 

                 
Ormocer® removal within a panel Sample after removal test      and after re-treatment with 

 Paraloid® 
 
 

SEM picture: The Ormocer® shows, even 
after the long-term exposure, a good 
adhesion to glass. No fissures between glass 
and Ormocer® are detectable. The 
embedded glass flakes are almost covered by 
the Ormocer® and the final layer of 
Paraloid®  
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The results of the Constglass investigation proved a good long-term performance of the 

Ormocer® coating system and ended up in the recommendation to keep the film as it is. 

Nevertheless, fully applied surface coatings are no longer an option in the field of stained 

glass conservation. The installation of a protective glazing is more recommendable as less 

intrusive and more efficient for the conservation of both sides of the panels (for more 

details on the actual condition and the results of the scientific investigation see 

ObjectData_COL_NVI and TableResults_COL_NVI). 

 
 
2. 
 

Pilot object “Adoration Window (s XXII) 

A second pilot object in Cologne Cathedral was a panel of the “Adoration Window” (s XII), 

that is part of the “Bavarian Windows” (1846-48), Famous donator of the window cycle was 

Ludwig I., King of Bavaria, who gifted the complete window cycle for the south side aisle. 

These so-called Bavarian windows give outstanding evidence for the high artistic skill of 

19th 
  
century glass painting. 

Interior of Cologne Cathedral; on the right: the Bavarian windows in the south side aisle  
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Adoration window, 1846 

In 1981 the windows were fully restored and got an outer protective glazing. For the 

stabilization of damaged paint layers and new retouches BS 31, an addition cross-linking 

two-part silicone resin was applied, either partial or all over the internal and external 

surface. Optical investigation proved the application to be in a rather stable condition. This 

was assured by Phase-contrast μ-Tomography. In test studies for elimination BS 31 was 

removable with ethanol. Nevertheless the results of investigation lead to the conclusion 

that a removal of the application is momentarily not necessary (for further details see 

ObjectData_COL_NVI and TableResults_COL_NVI). 

  

Testpanel 4d 

BS 31-coating on the inter-
nal side: Where BS 31 de-
laminates, the areas have a 
milky aspect. This occurs 
mainly in the thicker applied 
parts of the coating and 
close to the cracks. In some 
areas the BS 31 coating has 
micro cracks. 
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3D-rendering of the same sample 
as above.  

Desktop Tomography 
 
3D rendered volume of the 
glass fragment. The silicone is 
rendered orange, the glass 
green and the paint layer red 
 

Phase-contrast μ-Tomography: The 
compact glass with traces of metal, 
the silicone and an adhering cello-
tape is very good visible 

Where BS 31 delaminates, 
the areas have a milky 
aspect. This occurs mainly 
in the thicker applied parts 
of the coating and close to 
the cracks. In some areas 
the BS 31 has micro 
cracks 




