
 

 
 
1. The object 
 
The reformed parish church of Burgdorf in the canton of Berne was built in the late 15th

 

 century. The 
remains of its late gothic glazing was apparently lost in 1707 due to a hailstorm. During archeological 
excavations in the 1960’s, fragments of the choir windows were found behind the stalls. They show 
parts of figures, architectural framework, coats of arms and ornamental backgrounds. Originally, the 
stained glass probably presented, on individual panels, figures of saints in architectural settings, 
accompanied by indications concerning their donors. 

 
In 1971 a stained glass artist and restorer, Konrad Vetter from Berne was 
asked to assemble a choice of the fragments as an “archeological panel” 
to be presented in one of the three windows of the newly restored vestry. 
The Vetter studio created a stained glass panel in the traditional tech-
nique, with larger parts of glass surrounded by a lead structure. The 
heavily fractured pieces were mended with Araldite® binder AY103 by 
100 parts, hardener HY951 by 9 parts (from Astorit AG,Einsiedeln), and 
back plated on thin supporting glass, also by means of epoxy in-fills. The 
application technique was described in a comprehensive documentation, 
which was found during the preparation of the object study. The fragment 
panel was then installed in a double-glazed window with oak frames, 
behind a plain float glass sheet, with a closed inter-space of about 20mm.  
 
In the second window, a fine Swiss heraldic 
panel from 1555, donated and made by two 
brothers, Hans Rudolf and Niklaus of the 
wellknown Manuel family, offered to the 
parish in later times, was installed in the 
same way. During dismounting for the 
CONSTGLASS project, it became clear that 
at least the heat accumulation in the south-
oriented windows had lead to obvious 
damage to the panel, but off gassing from the 
wooden frames is supposed to have had 
similar effects. 
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2. The problem 
 
As with some other stained glass objects restored by the same studio in the 70’s, we observe today that 
the resin used for fracture mending and back plating has sometimes heavily yellowed, is bristled and 
partly looses adhesion. No loss of glass has occurred yet, but in some areas the danger of disassembling 
seemed to be imminent, and the esthetical appearance of the works of art is thoroughly compromised by 
the yellowing of the epoxy. As a proposal from the Denkmalpflege of the canton of Berne, these two 
objects should therefore be chosen for a representative study of such treatments and the conservation 
problems they cause today. The owner, the reformed parish of Burgdorf, agreed to lend the artworks for 
this purpose.  
 

 
Fragment panel, head of the Virgin Mary, front and back side; areas with coatings and paint loss  
 
The following topics had to be focused on: 
- the circumstances and method of the treatments of 1971 
- a phenomenological study of the deteriorations 
- analysis of conservation materials 
- a risk assessment of the state of conservation of the stained glass 
- conclusions for the treatment of these and similar objects 
 
 
3. Analysis 
 
3.1 Treatment 
According to documents of Konrad Vetter, the fragments were probably thoroughly cleaned, especially on the 
unpainted backside. Single fractures were scotch taped on the painted surface (A). Then the crack was opened 
for inserting the Araldite® (B). The remaining Araldite® was removed with acetone. 

For thin fragments (1-1.5mm) with multiple 
fractures, the simple edge bonding was not 
considered to be sufficient. The doubling method 
was used. A thin carrier glass was cut and 
sometimes reheated in a plaster mould taken from 
the original fragment. Araldite® was poured on 
the carrier glass, the fragment was then put on 

top and left under pressure with a weight, for 24 hours/22 0
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C. The resin coming out all around the doubled glass 
has been removed with a sharp blade after 6-7 hours.  

 
original glass, araldite, carrier glass 
 



3.2 Morphology of deteriorations 
 
The dragon piece of the heraldic panel includes most of the alterations found on the pilot objects. The 
phenomena were studied under microscopic view, with two aims and results: 1) To determine and to 
describe the modifications of the materials. 2) To establish a model scale for the evolution of the 
deterioration process based on the morphological observations. For the back plating, a scale of eight 
characteristic stages of alteration could be defined. This scale has been proposed to the scientists as a 
basic structure for their complementary analysis of samples. It was also possible to establish links 
between the morphological evidence –visualized by IT-imaging techniques– and the evolution of 
deterioration as well as determent factors: namely mechanical elements like glass fractures allowing 
chemical agents to access to the materials, mechanical stress due to fractures and temperature, factors 
linked to the application of the materials (thickness of the layers). The significance of Newtons rings 
has been studied in this context.  
 

 
Heraldic panel, general view of the deterioration scale of the epoxy back plating (right) 
 
 
3.3. Analytical characterization of materials and applications 
 

Two samples were extracted, from the head of the Virgin (1) and a red flashed 
glass from the fragment panel(2) . The lead structure has been preserved. 
 
 
(1) Colorless medieval glass with 
grisaille on the front side, silver stain 
and a paint layer on the backside. 
The backside is covered by an epoxy 
in-fill used for plating on a modern 
carrier glass, which remained in the 
panel.  
 
 

 
(2) The red flashed glass had only a thin plating layer of 
Araldite, as well as remaining material from edge bonding. In 
this case the whole piece including its modern carrier glass has 
been remo-ved. The restorer was then able to separate samples 
from the supporting glass. On both samples, the various 
aspects of the resin should be analyzed, its interference with 
the corroded surface of the medieval glass and the interfaces of 
the whole compound visualized. The structure of the 
multilayered red glass should be scanned as well. 
 



3.4 Analytic methods and results 
 

Optical microscope anaysis was able to contribute in a significant way to the 
characterization and especially also visualization of alteration phenomena and to 
characterize stages of the deterioration scale. 
 
Due to Phase-contrast tomography on 
Synchrotron it has been possible to 
visualize the original materials and 

conservation products, their interaction as well as highly 
interesting degradation phenomena within the materials. They 
can be linked to morphological observations like fractures 
related to the shape, thickness, surface and interface 
properties of resin and glass, damage to the glass.  
 

With Optical Coherence Tomography, based on the recording 
of changes of optical properties of materials, phenomena of 
intact adherence, resin de-lamination and glass de-lamination 
have been detected, as well as the color layers of the glass (red 
copper absorbing IR radiation). Raman and microbial analysis 
have not given concluding results concerning these samples.  
 

 
4. Risk assessment and conclusions  
 

Observations concerning the constitutive elements of the stained glass revealed that the glass is 
generally in stable condition. On the (laminated as well as open) external surfaces some pitting 
corrosion can be detected. The paint is stable, with some earlier paint loss. The lead is a perfect 
condition, as well as most of the putty in-fills. 

The scale system for deteriorations of the epoxy materials led to the 
development of a method for risk assessments. Based on the 
classification of altered areas, scales of potential risks linked to 
eventual de-restorations have been established.  
 
It occurred clearly that in spite of the very obvious deterioration 
phenomena of the resin, most of the fracture consolidations are still 
quite strong. The extraction of samples has revealed the difficulties  
and risks related to the dismounting of the mended pieces. In back 
plated pieces, even small areas of resin with intact adhesion make 
attempts do disassemble such elements very risky for the original 
glass substance. 
 
Visualization of the risk assessment for the fragment panel, distinguishing 
areas of detached resin layers (green), areas of partial detachments (yellow) 
and areas of good adherence (red, prevailing). 

 
As a result of the study, the Vitrocentre proposes to the owner of the object to reinstall the object 
without further treatment. The wooden frames of the windows should be modifies in oder to allow a 
ventilation of the interspace between the stained glass and the protective glass sheet. The risk of 
dismantling is considered to be too high and an appropriate treatment as too expensive. The slow 
further deterioration of the resin should be monitored and new risk assessments undertaken.  
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