
The Ambrotype / Wet Collodion Positives on Glass: 

Treatment Challenges on Complex Nineteenth-Century Photographic Objects 

 

 

 

 

Jens Gold 

Master Thesis  

Department of Archeology, Conservation and History 

Faculty of Humanities 

University of Oslo 

Spring term 2018 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supervisors: 

Supervisor at the University of Oslo: Dr. Noëlle Lynn Wenger Streeton – associate 

professor, University of Oslo, Faculty of Humanities, Department of Archaeology, 

Conservation and History 

 

External supervisor: Mogens S. Koch – lector emeritus of photograph conservation studies, 

the Royal Danish Academy of Fine Arts, School of Architecture, Design and Conservation 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Jens Gold 

2018 

The Ambrotype / Wet Collodion Positives on Glass: 

Treatment Challenges on Complex Nineteenth-Century Photographic Objects 

Jens Gold 

http://www.duo.uio.no/ 

Printing: Preus Museum  



Abstract  

The ambrotype / wet collodion positive on glass is one of the most complex examples of early 

photographic processes. Like the daguerreotype the ambrotype is also a direct positive 

process with similar presentation and preservation housings. Nevertheless, the conservation 

challenges between these two are somewhat different. While conservators have found 

different solutions for image preservation and recovery for the daguerreotype, useful solutions 

for the wet collodion positive have to date been rare, especially when it comes to common 

problems with unvarnished wet collodion positives on glass. This project addresses this gap in 

numerous ways, by investigating the photographic technology, the consequences of using and 

handling these types of objects, and what this means for present and future preservation 

challenges.  

A review of earlier and current conservation approaches provides insight to the status 

of analysis, treatment and preservation of wet collodion positives on glass. The thesis 

provides practical information concerning the photographic technique itself and the different 

process steps that can affect its permanence. Characteristic housing types and their purposes 

are described, along with damages and deterioration issues regarding housings, as well as the 

major problem of the deteriorating of the wet collodion positive itself. Special focus is set on 

the original housing, its materials and its influence on the stability of the photographic 

material.  

For this work, two surveys were undertaken at the Preus Museum and Bergen City 

Museum to investigate the condition of wet collodion positives on glass in the largest 

Norwegian collections holding this technique. The aim was to better understand the 

preservation steps carried out at the time of making, such as varnishing the image layer, and 

the protective effect of the housing. Findings from the surveys, as well as from earlier 

treatments and other relevant sources, led to improvements to the original housing system. In 

addition, different pertinent and useful treatment procedures are described that demonstrate 

the complexity of the photographic object type with its complex structure of image material, 

image carrier and housing elements. The work closes with an outline of future research 

activities and recommendations for the long-term preservation, exhibition and handling of 

these precious objects.   
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Chapter 1. Introduction and Research Background 

 

The intention of this project is to investigate the main conservation and preservation issues of 

wet collodion positives on glass. The major focus will be on the stability weaknesses of 

uncoated wet collodion positives, the extent of the problem and the imperfections and 

improvements of the original housing system.  

In recent years, there has been a strong revival of interest in historical photographic processes, 

not only among curators and enthusiasts, but also as a field of major interest for historians, 

photograph conservators, museum institutions and collectors. Up to now, however, 

contemporary photo-historical and conservation research on early photographic heritage 

seems largely to have moved past, or around, wet collodion positives. The focus in most 

publications often has been on the more exclusive and already quite well-known topic of the 

daguerreotype, or early photographic processes on paper like the calotype negative and salted 

paper positives of the calotype. When searching for literature or other information concerning 

the conservation of ambrotypes, or wet collodion positives on glass, data is often inadequate. 

This state of affairs motivated this project, as did two specific events that drew attention to the 

need for thorough and accessible information about conservation treatments of wet collodion 

positives.  

In 2015 the author gave a workshop at the State Hermitage Museum in St. Petersburg 

on European daguerreotype and wet collodion positive cover glass reconstructions. On this 

occasion, the curator and the team of conservators of the photography department presented 

many beautiful large-format wet collodion positives of the collection in great need of 

conservation. Since little information is available in the field of conservation, a cooperation 

was suggested to find qualified answers for how to treat these objects. Around the same time 

the Norwegian part of the European Daguerreobase project was finished. This project was 

initiated by the conservation department of the Nederlands Fotomuseum in Rotterdam; the 

Norwegian part was organized by the National Library of Norway in Oslo and to begin with 

was meant to be only a part of the much larger preservation project Fotografiets barneår 

(“The childhood of photography”), launched in 2010–11 by Fotonettverket, a Norwegian 

museum and archive institutions network for photographic heritage. The primary goal of the 

latter project was to register, document and conserve all parts of Norway’s photographic 

heritage that had been produced in the first ten to twenty years after the invention of 

photography. The work, originally aimed at all early techniques used in the first years of 

photography, surprisingly – but typically – ended up only focusing on and documenting the 



daguerreotype, the first commercially used process. However, on this occasion, many 

different photographic objects came to the conservation department at Preus Museum for 

conservation and identification, and among them were many wet collodion positives in severe 

need of conservation, all with varying degrees of complex damages or signs of deterioration. 

Viewing habits and research practices have a part to play in the way the public and 

professionals prefer to focus on, or distinguish between, different photographic techniques 

today. Photographs, including wet collodion positives and their associated housings, are 

usually defined as flat, two-dimensional pictures, even more so in the present digital age 

where photographic images repeatedly appear as two-dimensional on all kinds of electronic 

screens or other modern surfaces. For that reason, traditional photographs should be treated as 

three-dimensional physical objects. Wet collodion positives on glass, with their housings and 

all their complexities, are the type of three-dimensional physical object that work will focus 

on. The technique developed during the very short period between the first commercially used 

photographic process, the daguerreotype, and the beginning of the most commonly used 

negative process in the nineteenth century, the wet collodion negative. The wet collodion 

positive clearly demonstrates that each physical photograph has a complex object character 

and should therefore be seen and treated as such. Since the process has only occasionally been 

discussed in the conservation literature, it makes it a perfect topic for new debate and research 

in the field of photograph conservation, related conservation fields and photo history.  

For many years, conservation treatments of photographic images on damaged glass 

supports, in complex historical housings have been part of an ongoing but not well-

documented discussions among conservators. The debate has covered several issues that are 

important in regard to history, treatment, conservation, ethics and aesthetics. Such 

discussions, particularly about the treatment of image carriers of glass, the hand-decorated 

cover glasses and housings, the conservation / preservation of damaged or deteriorating 

photographic images and the production of reconstructions for parts of the image or the 

presentation housings, have only occasionally concluded with helpful recommendations for 

the conservator confronted with these challenges. While a host of issues are worthy of 

discussion, some stick out because they unquestionably represent major and severe risks for 

long-term preservation.  

The collections at Preus Museum (the Norwegian National Museum of Photography) 

and Bergen City Museum include many examples of wet collodion positives from both 

Norway and abroad (see Chapter 5 and 7 and Appendix 2 and 3). Several of these 

photographic materials and objects have complex damages to the image material, the carrier 



and the housing system. For this project, such damages were chosen as a research field and 

treatment example since they greatly affect the long-term preservation both of the object as a 

whole and most importantly of the image information of the wet collodion positive. This 

project has - focused - on the factors that corrupt the image material and on how to minimize 

or remove these factors for the sake of conservation / preservation.  

Description and objective of this project 

Wet collodion positives are made both with and without a protective resin layer for the silver 

image on the plate. While plates with a protective varnish generally show almost no signs of 

silver deterioration (Figure 1), plates without varnish frequently display signs of deterioration 

in all stages (Figure 2). Wet collodion positives with heavily or totally deteriorated image 

information are regularly found in collections (Figure 3).  

When the glass support of the image carrier is also broken, the challenges become more 

complicated for the conservator. In the history of photograph conservation, only a few 

approaches have been developed to slow down the deterioration of these kinds of photographic 

silver-based images. Particularly when it comes to conservation and preservation of uncoated 

wet collodion positives, there are in fact no good conservation approaches. Unfortunately, many 

 



of the available treatments and experiments 

are not compatible with the ethical 

framework of a responsible conservation 

professional (see Chapter 3) or not as 

effective as intended.1  

Therefore, the intention of this 

research is to examine the wet collodion 

positive technique in detail to better 

understand deterioration processes, but most 

importantly to find strategies and techniques 

for slowing down the deterioration process 

of these historically important items. A 

major objective in this attempt will be to find 

solutions that not only achieve the goal of 

preservation but that also coincide with 

conservation ethics and original object 

aesthetics.  

1 European Confederation of Conservator-Restorers’ Organizations (ECCO) – Professional Guidelines 2003: 

http://www.ecco-eu.org/fileadmin/user_upload/ECCO_professional_guidelines_II.pdf 

American Institute for Conservation of Historic & Artistic Works (AIC), Code of Ethics and Guidelines for 

Practice, (last revised august 1994): http://www.conservation-us.org/our-organizations/association-

(aic)/governance/code-of-ethics-and-guidelines-for-practice/code-of-ethics-and-guidelines-for-practice-(html). 

 

http://www.ecco-eu.org/fileadmin/user_upload/ECCO_professional_guidelines_II.pdf
http://www.conservation-us.org/our-organizations/association-(aic)/governance/code-of-ethics-and-guidelines-for-practice/code-of-ethics-and-guidelines-for-practice-(html)
http://www.conservation-us.org/our-organizations/association-(aic)/governance/code-of-ethics-and-guidelines-for-practice/code-of-ethics-and-guidelines-for-practice-(html)


Chapter 2. Research methods 

 

To reach the objectives of this project, the first and most important step was to study the 

historical sources from the period and their descriptions of the photographic technique. In this 

way it has been possible to understand better the history and development of the process, its 

material structures and its relation to the preservation challenges. After having acquired this 

overview, the following themes were investigated:  

 

• the deterioration processes through observation, analysis and literature study as 

well as a conservation survey in the Preus Museum collection and in the wet 

collodion positive collection of Bergen City Museum; 

• earlier conservation treatment approaches; 

• traditional and current conservation techniques and materials; 

• recent conservation treatment approaches and research on daguerreotypes with 

similar treatment challenges;  

• experiments on sample objects from the Preus Museum conservation department 

and workshop program; 

• the designs and housing methods for wet collodion positives on glass. 

 

The final results are described in Chapters 8 and 9. 

 

Initial literature research 

The earliest works related to the design and technology of the wet collodion area are 

manuals and descriptions of the process. Other early sources of varying importance are remarks 

on the permanence of photographic images or improvements of the process in photographic 

journals of the nineteenth century. The results of this study will help to illustrate the section on 

early conservation techniques in Chapter 3 as well as the discussion of wet collodion positive 

photographic technology in Chapter 4.  

 

Conservation literature from the 1970s and 1980s 

Conservation literature from what in essence is the beginning of modern photograph 

conservation discusses treatment approaches and strategies that rarely meet current standards 

of ethical conservation work. However, to understand the range of challenges concerning the 



long-term preservation of photographic works and the history of approaches, it is important to 

also take these early attempts into account. 

 

Conservation literature from the 1990s to the present 

More recent literature describes different deterioration processes of silver-based photographic 

images, analytical work on photograph housing systems, preservation recommendations, 

enclosure and conservation materials. These works are applicable to this study since many 

topics discussed in the last years have similarities with the present topic. In addition, many new 

techniques and conservation materials are relevant and should be considered. The result of the 

conservation literature study also gives a broader picture of the status concerning the recent 

work on wet collodion positives.  

 

Contemporary sources 

Discussions and interviews with process historians, contemporary wet collodion photographers 

and other experts will complement information from the historical literature about damages, 

defects and manipulations occurring while processing wet collodion photographic materials. 

Information on current endeavors in the field of photograph conservation will be added to the 

chapter of current conservation literature and contribute to the outcome of this work. 

 

Documentation of wet collodion positive examples of the representative designs 

Observing several types of designs and damages to wet collodion positives is very important 

for this work since this is the best way to exemplify the deterioration and damages that develop 

over time and the challenges of preservation. The chosen examples, all from the collections of 

Preus Museum and the Bergen City Museum are from the two major types of designs made in 

the nineteenth century, the North American daguerreotype / ambrotype case design (Figure 4) 

and the European daguerreotype / wet collodion positive frame design (Figure 5). The work 

done on these objects will illustrate Chapter 9 on treating wet collodion positives. 



 

Survey of two wet collodion positive collections 

In 2017, the present author carried out a survey of the two largest ambrotype / wet collodion 

positive collections in Norway, at the Preus Museum and the Bergen City Museum, in order to 

gain an overview of unvarnished wet collodion positives with image deterioration. Initial and 

arbitrary examinations of these two quite different collections led to the conclusion that the 

issue of image deterioration was serious. The Preus Museum ambrotype collection, established 

by the internationally acclaimed photographer and collector Leif Preus (1928–2013), is a 

substantial one both nationally and internationally.2 The other survey was undertaken in the 

Bergen City Museum ambrotype / wet collodion positive collection.3 This is a collection of 

national character and represents the largest collection of this kind in Norway. The results of 

these two surveys gives an impression of the typical condition of collodion positives on glass. 

 

Experiments on sample objects 

Wet collodion positives were produced in the Preus Museum conservation laboratory, which 

supplied material for experimentation and observation. Experiments were performed both 

before and during a workshop about the making of wet collodion positives with nineteenth-

century technology and proved very useful to illustrate the effect of errors, manipulations and 

treatments discussed in the early conservation literature. The result of these experiments and 

collected practical experience is a set of documentation photographs and samples that illustrate 

the photographic objects’ beauty, technology and weaknesses. This information is gathered in 

2 Preus Museum 2018: Leif Preus, collector and photographer / samler og fotograf:  

Store norske leksikon 2018: Leif Preus https://snl.no/Leif_Preus. 

3 Gamle Bergen Museum 2018: http://www.bymuseet.no/samlingene/gamle-bergen-museum/ 

 

https://snl.no/Leif_Preus
http://www.bymuseet.no/samlingene/gamle-bergen-museum/


Chapter 4, on wet collodion positive photographic technology, and in the section in Chapter 6 

on deterioration in and damages to photographic image silver. 

 

Analytical studies 

Analytical studies (e.g. X-ray fluorescence analyses (XRF) and Fourier transform infrared 

spectroscopy (FTIR) have been performed during earlier treatments at the Preus Museum 

conservation department and for other studies to identify pigments and binding media that were 

used in the original design of European and North American daguerreotype and wet collodion 

positive housings. The results are published in photograph conservation literature, which 

describe the properties of the decorations, their deterioration, their use in conservation work 

today and the possible effects these materials have on silver-based photographic materials.4  

 

Investigations of conservation materials 

Various materials have been investigated for the preservation part of this project. Do they for 

example pass the test for enclosure materials for processed imaging materials, that is, the 

Photographic Activity Test (PAT, ISO 18916:2007). Many test results concerning materials 

and products for conservation and preservation are available in the conservation literature or 

can be found in the information that accompanies the products in question.5 

 

Preservation housing system for wet collodion images on glass 

Investigating the design and use of a new preservation housing system for wet collodion images 

on glass is the main purpose of this project. Chapter 8 discusses the efforts resulting in a design 

of an airtight package for the unvarnished wet collodion positive plate. Special notice is given 

4 The author has decided that extensive analytical studies of paint decorations were beyond the scope of this 

project, since the variety of the materials and combinations of them is so large and for each object often 

individual, but also existing studies and analyses performed for the Preus Museum collection gave a good 

impression of the general situation.  

See also Chapter 6 and Appendix 5. 

5 Kilde, Kathrine, The Photographic Activity Test – Betydning og Nytteverdi, Det Kongelige Danske 

Kunstakademi, Konservatorskolen, København 2007, pp. 39–42;  

Image Permanence Institute at Rochester Institute of Technology, The Photographic Activity Test or PAT 2018: 

https://www.imagepermanenceinstitute.org/testing/pat; Klug Conservation 2018, preservation values: 

https://www.klug-conservation.com/Preservation-of-cultural-heritage; Arkivprodukter 2018: 

http://www.arkivprodukter.no/Datablad.aspx; Preservation Equipment Ltd 2018: 

https://www.preservationequipment.com. 

https://www.imagepermanenceinstitute.org/testing/pat
https://www.klug-conservation.com/Preservation-of-cultural-heritage
http://www.arkivprodukter.no/Datablad.aspx
https://www.preservationequipment.com/


to the long-term stability of the housing package and to minimizing the impact on the original 

nineteenth-century design. The final use of the housing system is the last step of the project 

work. Here, the conservation materials and techniques were chosen for treating the original 

objects. The use of new conservation and housing materials for vulnerable historical 

photographic images is an ethical challenge with aesthetic consequences. The final design is 

documented and added to this work in Chapters 8 and 9. The result of this part of the project is 

a design solution that either prevents or absolutely minimizes any impact on the original 

housing system even as it affords the maximum protection for the otherwise unprotected silver 

image. Another and no less important goal was to present a solution and technique that can be 

used not only in well-equipped conservation departments but also by conservators with simple 

equipment, such as for example those in small institutions and private practice. The application 

and use of the chosen housing design and materials, in both the European and North American 

housing systems, are demonstrated in Chapter 9.  



Chapter 3. Historical and contemporary conservation techniques for wet collodion 

positives  

 

Earlier conservation techniques 

Although many sources in the historical literature discuss treating and rehousing 

daguerreotypes, only a few of them are directly related to wet collodion positives. The 

recommendations on how to improve housing methods or reseal the housing of 

daguerreotypes are essential, however, and also to a great deal applicable to the wet collodion 

positives on glass.6 In fact, apart from the cleaning of the daguerreotype plates, most of the 

earlier conservations treatments are concerned with the rehousing or resealing of the 

photographic direct positive plates.7 When it comes to treating the image carrier or the 

photographic image itself,8 information can mostly be found in the older photo literature or in 

the earliest examples and attempts of the young field of photograph conservation.9 These 

6 Murata, Hanako, Investigation of Historical and Modern Conservation Daguerreotype Housings, Capstone 

Research Project of the Andrew. W. Mellon Advanced Residency Program in Photograph Conservation, 

Rochester NY 2003, pp. 1–8;  

Gold, Jens, Die Daguerreotypie – Ein frühes photographisches Verfahren des neunzehnten Jahrhunderts, 

University for Applied Sciences FHTW – Berlin 1998, pp. 77–119.  

7 Rempel, Siegfried, The Conservation of Case Photographs, Archivaria no. 3, 1977, pp. 103–108;  

Swan, Alice, Conservation Treatments for Photographs – A Review of Some of the Literature and Practices, 

Image vol. 21, no. 21, Rochester 1978, pp. 24–31;  

Romer, Grant B., Guidelines for the Administration and Care of Daguerreotype Collections, Conservation 

Administration News, No. 38, 1989, pp. 4–5;  

Barger, M. Susan, Daguerreotype Care for the Collector, The Daguerreian Annual, Pittsburgh 1991, pp. 27–31.  

8 Whitman, Kathrine, The History and Conservation of Glass Supported Photographs, Capstone Research Project 

of the Andrew. W. Mellon Advanced Residency Program in Photograph Conservation, Appendix 2, Rochester 

NY 2007, pp. 1–3.  

9 Hansch, Martin, Frühe Photographien – ihre Technik und Restaurierung, Ueberherrn/Saar 1985, pp. 42–49;  

Ian, Moore, The Paper Conservator, The Ambrotype—Research into its Restoration and Conservation, Part 1, 

Vol. 1, 1976, pp. 22–25 and Part 2, Vol. 2, 1977, pp. 36–43;  

Korn ,Jerry Ed., Caring for Photographs – chapter 1 – Restoring Photographs, Time Life New York, N.Y. 1972, 

pp. 34–43;  

Eastman Kodak Company, Conservation of Photographs – Chapter XI – Restoration of Deteriorated Images, 

Library of Congress Card No. 84-80244, Rochester N.Y. 1985, pp. 124–138;  

Weinstein, Robert A. and Booth, Larry, Collection, Use, and Care of Historical Photographs – Chapter 6 – 

Restoration of Photographic Materials, American Association for State and Local History, Nashville 1977, pp. 

152–194.  



early sources of conservation literature discuss “refreshing” the faded silver image with 

chemical treatments, consolidating loose image layers, removing protective varnish, and 

rehousing and resealing the wet collodion positive. The suggested chemical and solvent 

treatments in these historical sources are virtual recipes for disaster, however, and risk 

completely losing or at least altering the image expression. For this reason, they are not 

considered safe or compatible with ethical standards in the current field of photograph 

conservation.10 

 

Recent conservation research and techniques 

During the 1980s a new, more concerted and much more research-based field of photograph 

conservation developed in the United States and Europe, and information about the 

conservation treatment of cased images became more available. In these treatments 

concerning the North American daguerreotype and its housing methods were the major area 

of attention. Information directly or indirectly related to the conservation of wet plate 

positives can also be found in the conservation literature, addressing typical issues like 

deterioration, coating analyses, resealing, and housing conservation.11 Studies and 

publications that are particularly relevant for this work include the following, presented here 

in chronological order: 

 

• Klaus B. Hendriks, “Ambrotype and Tintype Conservation” (1991). This 

chapter in Fundamentals of Photograph Conservation offers an outline of the 

history, challenges and treatment possibilities for ambrotypes / wet collodion 

10 American Institute for Conservation of Historic & Artistic Works, Code of Ethics and Guidelines for Practice, 

Revised August 1994: http://www.conservation-us.org/our-organizations/association-(aic)/governance/code-of-

ethics-and-guidelines-for-practice/code-of-ethics-and-guidelines-for-practice-(html). 

11 Barger, M. Susan and White, William B., The Daguerreotype – Nineteenth Century Technology and Modern 

Science, Washington D.C. 1991, pp. 160–215;  

Gold, Jens, Die Daguerreotypie, pp. 67 - 121;  

American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Photographic Materials 

Conservation Catalog – Cased photographs: Including Daguerreotypes, Ambrotypes (Collodion Positives), and 

Tintypes, last update 1998: http://www.conservation 

wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates. 

http://www.conservation-us.org/our-organizations/association-(aic)/governance/code-of-ethics-and-guidelines-for-practice/code-of-ethics-and-guidelines-for-practice-(html)
http://www.conservation-us.org/our-organizations/association-(aic)/governance/code-of-ethics-and-guidelines-for-practice/code-of-ethics-and-guidelines-for-practice-(html)


positives. It was one of the first conservation studies to focus on wet collodion 

positives.12 

• Gary Albright, M. Susan Barger et al., AIC – PMG – Photographic Materials 

Conservation Catalog: Cased Photographs: Including Daguerreotypes, 

Ambrotypes (Collodion Positives), and Tintypes (1998). This online 

publication was collected and compiled by John P. McElhone and provides a 

good overview of the available information about cased images and their 

damage, deterioration and conservation. An extensive list of recommended 

literature is part of this important source.13  

• Susie Clark, “The Conservation of Wet Collodion Positives” (1998). This is 

one of the first articles to use scientific research methods to investigate wet 

collodion positives, their housing and their conservation. Descriptions of 

practical conservation work are also included. The author recommended a 

combination of modern conservation materials like B-72 for glass repair and 

historical materials for cover glass replacement, glass material, binders and 

pigments.14  

• Jens Gold, “Die Daguerreotypie: Ein frühes photographisches Verfahren des 

neunzehnten Jahrhunderts” (1998).15 The paper discusses the history of the 

daguerreotype, its damage and deterioration issues, and its treatment 

possibilities, with a practical focus on the housing system and non-invasive 

treatments. The relationship of the daguerreotype process with the wet 

collodion positive is clear, so that information given here is also relevant for 

the present paper especially in relation to the history, use, damages and 

deterioration forms and conservation/preservation of the housing system.  

12 Hendriks, Klaus B., Fundamentals of Photograph Conservation – A Study Guide, Ottawa 1991, pp. 345–346.  

13 American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Cased photographs: 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates. 

14 Clark, Susie, The Conservation of wet Collodion Positives, Studies in Conservation, Vol. 43, 1998, pp. 231–

241. 

15 Gold Jens, Die Daguerreotypie. 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates


• Jiuan-Jiuan Chen and Grant B. Romer, practical investigations of coating 

methods for unprotected wet collodion positives with Paraloid B-72 (1999).16 

During their experiments with wet collodion positive samples, Chen and 

Romer investigated the application of a protective coating. The technique 

seemed to be very successful when it came to the airbrush application of a 

protective, clear and permanent coating for wet collodion positives. However, 

the method altered the typical appearance of the image surface, and it would be 

nearly impossible to remove the coating without harm. It was not reversible 

and therefore not recommendable. For this reason, this treatment was not 

followed up. 

• Hanako Murata, “Investigation of Historical and Modern Conservation 

Daguerreotype Housings” (2003).17 This research work is one of the most 

comprehensive investigations of topics such as consequences of housing 

damages, information about historical housings and modern conservation 

housings, and recommendations for conservation housings for daguerreotypes.  

• Ralph Wiegandt, “Research into the Design, Testing and Practical Application 

of a Secondary Protective Housing System for Daguerreotypes” (2005). This 

research project gave a compact introduction to the testing of some 

conservation sealing methods with a focus on the airtight sealing of 

daguerreotype housings.18  

• Karen Brynjolf Petersen, Ulla Bøgvad Kejser, Jesper Stub Johnsen and Mads 

Chr. Christensen, “Coatings on Black-and-White Glass Plates and Early 

Negatives” (2005). This book chapter presented material-related research 

concerning coatings and protective varnishes on photographic wet collodion on 

glass.19  

16 Chen, Jiuan Jiuan, photograph conservator, Assistant Professor, Art Conservation Department at Buffalo State 

College, State University of New York, verbal and practical information, Conservation Department of the 

George Eastman House – International Museum for Photography and Film, 1999. 

17 Murata, Hanako, Investigation of Historical and Modern Conservation Daguerreotype Housings.  

18 Wiegandt, Ralph, Research into the Design, Testing and Practical Application of a Secondary Protective 

Housing System for Daguerreotypes, Capstone Research Project of the Andrew. W. Mellon Advanced 

Residency Program in Photograph Conservation, Rochester N.Y., 2005. 

19 McCabe, Constance, Ed., Coatings on Photographs – Materials, Techniques and Conservation, Washington 

D.C. 2005, pp. 109–131. 



• Lene Grinde, “Conservation of Stereo Daguerreotype: Examination and 

Documentation of the Characteristics” (2005). The publication consists of 

invaluable data on XRF and FTIR analyses of the cover glass decoration and 

PAT data of used and recommended materials for housings, as well as 

information about how paint, glass and mounting materials deteriorate.20  

• Katharine Whitman, “The History and Conservation of Glass Supported 

Photographs” (2007). The paper provides an overview of the history, 

technology and conservation/preservation of the most common types of glass-

supported photographic techniques. A case study introduced the conservation 

challenges of the different photographic materials.21  

• Caroline Barcella, “The Conservation Project of the Manila Daguerreotypes” 

(2009). This research work offers detailed information on the complex 

conservation treatment of a series of daguerreotypes. Barcella presented 

information concerning various issues related to rehousing, materials, 

mounting techniques, test data and the construction of a new cover glass based 

on a printing technique. The work is accompanied by data from FTIR, XRF 

and infrared examinations.22  

• Jens Gold, “Reconstruction of European Daguerreotype and Ambrotype Cover 

Glasses” (2013).23 The article focused on the problematic complexity of 

damaged paint-decorated cover glasses (Hinterglasmalerei Technik) with 

information about the history, materials and making of European 

daguerreotype and ambrotype cover glasses. It also provides information about 

using both historical and contemporary materials and techniques to reconstruct 

this important part of the original object. This matter is also briefly described 

here in Chapter 9.  

20 Grinde, Lene, Conservation of Stereo Daguerreotype: Examination and Documentation of the Characteristics, 

Capstone Research Project of the Andrew. W. Mellon Advanced Residency Program in Photograph 

Conservation, Rochester N.Y., 2005. 

21 Whitman, Katharine, The History and Conservation of Glass Supported Photographs. 

22 Barcella, Caroline, The Conservation Project of the Manila Daguerreotypes, Capstone Research Project of the 

Andrew. W. Mellon Advanced Residency Program in Photograph Conservation, Rochester N.Y., 2009. 

23 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, American Institute for 

Conservation of Historic and Artistic Works, Topics in Photograph Preservation, Vol. 15, 2013. 



• Clara M. Prieto, “Protecting Daguerreotypes: A New Structural Housing 

System (SHS)” (2017). The paper gave thorough information about the 

properties and construction of a storage housing system for daguerreotype 

housings of assorted designs. The aim was to improve the handling and long-

term storage of these materials. The knowledge shared in this publication is 

also highly relevant for the work with ambrotypes and wet collodion positives 

in general.24  

  

24 Prieto, Clara M., Protecting daguerreotypes: a new Structural Housing System (SHS), Journal of the Institute 

of Conservation Vol. 40, No. 3, 2017, pp. 226–241. 



Chapter 4. The wet collodion positive photographic technology  

 

From 1848 on, Fredrick Scott Archer worked on inventing the wet collodion negative process 

on glass. He published his findings of a working wet collodion process in 1851 in the London 

periodical The Chemist.25 The process soon became the most successful negative process on 

glass in the nineteenth century.26 Additionally, the wet collodion direct positive process 

developed by Archer and his friend and assistant Peter Fry quickly proved successful in the 

form of images on glass, metal, paper, fabric and many other surfaces. The wet collodion 

positive on glass is visible because of the reflective properties of the silver image particles 

when seen against a black background (see Figure 7 page 22 and Figure page 129), similar to 

the daguerreotype.  

Wet collodion positives are mostly presented in cases and frames, in the same way as the 

daguerreotype, which was in use from 1839 until the 1860s. The photographic process is often 

called “ambrotype” after James Ambrose Cutting, who patented several improvements of the 

technique in 1854 in the United States and Great Britain.27  

The term “ambrotype” as a general term for wet collodion positives on glass has 

become common. James Ambrose Cutting coined the name “ambrotype” after the Greek term 

ambrotos for “immortal” (and nicely coinciding with his middle name).28 He patented his 

product under this name, and Josef Maria Eder confirmed the use of this term from the 1850s 

and until the publication in 1927 of his important standard work Ausführliches Handbuch der 

Photographie: Die Photographie mit dem Kollodiumverfahren. Eder also mentioned terms 

like Amphitype and Amphipositive after the Greek word amphi (“both sides”), originally 

coined around 1850 by Louis-Désiré Blanquart-Evrard, or Melainotype after the Greek word 

25 Archer, Frederick Scott, "On the Use of Collodion in Photography." The Chemist, Vol. 2, London, March 

1851, pp. 257–258. 

Eder, Josef Maria, Ausführliches Handbuch der Photographie – Die Geschichte der Photographie, Band 1, Teil 

1, 1905, pp. 261 – 262. 

26 Martin, A.. Handbuch der gesamten Photographie, Vienna 1854, pp. 186–192;  

Harrison, W. Jerome, A History of Photography, New York 1887, pp. 38–39;  

Peres, Michael R. Ed., Focal Encyclopedia of Photography, 4. edition, 2007, p. 31;  

Gernsheim, Helmut & Alison, The History of Photography, London 1955, pp. 152–155. 

27 Broecker, William L. Ed., Encyclopedia of Photography, ICP – International Center of Photography, 1984, pp. 

27–28.  

28 Burgess, N. G., The Ambrotype Manual: A Practical Treatise on the Art of Taking Positive Photographs on 

Glass, New York 1856, pp. 117–131. 



melas (“black”).29 Eder stated that the ambrotype began competing with the daguerreotype in 

the 1850s but that it never was of any significance.30 Nevertheless, the many ambrotypes in 

private and public collections today give us a different view of its significance: collections in 

Norway, for example, contain in total around 700 - 1000 ambrotypes and 1000–1200 

daguerreotypes, and it seems likely (but has not been documented) that a similar ratio exists 

elsewhere. 

As already mentioned, image settings and presentation forms of nineteenth-century 

wet collodion positives on glass are comparable and virtually as extraordinary as those of 

daguerreotypes. Because of international trade connections and the fact that Norway always 

has been a nation of international sea trade, all kinds of housing designs (see the figures in 

Chapter 5) are possible to find in Norwegian collections, though most of the Norwegian wet 

collodion positives are housed in European style frames (Figure 5 and the figures in Chapter 

5). Due to its lower costs and because it was much easier to make, the wet collodion positive 

in many places replaced the daguerreotype almost immediately after its introduction in the 

1850s. Then again, the wet collodion positive existed in parallel to the collodion negative and 

was quickly replaced due to the more practical and cheaper multiple printing of positives on 

albumen paper by the latter technique. 

When it comes to handmade photographic materials like wet collodion positives, the 

way they are made is difficult to comprehend without knowing their component materials and 

underlying technology. Misinterpretations are common, especially when it comes to signs of 

deterioration or damage, which in many cases are mistaken for processing errors, material 

defects or manipulation by the photographer. This chapter will therefore examine these 

various aspects in order since they help us understand not only the technology and its 

behavior over time, but also prevents misinterpretation.  

 

The latent image – the principle of silver halide image formation 

The term “latent image” originates from the Latin word latens (“hidden”). It describes the 

property of the image on the photographic plate achieved after exposure. The principle of all 

silver halide-based image formation in analog photography, like the wet collodion technique, 

29 Lavédrine, Bertrand, Photographs of the Past – Process and Preservation, Getty Conservation Institute Los 

Angeles, 2007, pp. 49.  

30 Eder, Josef Maria, Ausführliches Handbuch der Photographie – Die Photographie mit dem 

Kollodiumverfahren, Halle S. 1927, pp. 170–171.  



is identical. Almost all analog photographic technology is based on the theory of Gurney and 

Mott from 1938, the theory of the latent image formation in a silver halide crystal:  

 

A silver-halide is a lattice configuration of ions, positively charged silver cations and 

negatively charged halide anions. There are also one or more sulfide molecules. When 

a charged particle or quantum of energy like a photon of light strikes the crystal, an 

electron is displaced from a halide ion. The electron moves through the lattice until it 

is trapped by a structural defect or by a sensitivity speck of silver sulfide. The electron 

in turn neutralizes a migration silver cation, forming an atom of metallic silver. The 

affected halide ion has been converted to a halogen atom [in this case bromide and 

iodide] by loss of its negative charge [the electron]. The halogen moves to the surface 

of the crystal matrix where it is absorbed by the surrounding medium [collodion]. 

After the theory, the crystal must be affected this way by four separate photons/quanta 

of light to create at minimum four silver atoms in the crystal. These four or more 

atoms are also known under the term development center.31  

 

The sum of the silver halide crystals affected on a photographic plate are called the latent 

image, which subsequently can be developed and thereby made visible.32  

 

Collodion as image carrier  

Collodion is the term for cellulose nitrate dissolved in a mixture of ether and ethanol. It is also 

known under the nineteenth-century term pyroxylin. In 1846 Christian Friedrich Schönbein 

discovered, during experiments with cotton and a mixture of sulfuric acid and nitric acid, the 

substance nitrate cellulose, also known as guncotton or smokeless powder. In the same year 

M. Baudin discovered that this substance is soluble in a mixture of ether and alcohol. The 

discovery was not well known, and was rediscovered the following year by the French team 

of Florès Domonte and Louis-Nicolas Ménard and the Americans John Parker Maynard and 

31 Capa, Cornell Ed., Gurney- Mott Theory, International Center of Photography – Encyclopedia of Photograph, 

New York–1984, pp. 237, 295–296. 

32 Mees, C.E. Kenneth and James, T.H. Ed., The Theory of the Photographic Process, 3. Edition, New York, 

1966, pp. 93;  

Kraft, Dieter / Steiner, Rudolf, Lehrbuch für Fotografen, 5. Auflage, Fotokinoverlag Leipzig. 1977, pp. 28–30; 

Bunting, Roger K., The Chemistry of Photography, Illinois State University, Normal Il 1987, pp. 8–12; Michael 

R. Peres Ed., Focal Encyclopedia of Photography, Fourth Edition, 2007, pp. 666. 



Samuel L. Bigelow. It was called collodion, from Greek kollodes (“sticky”). Collodion 

quickly came in use for all kinds of purposes, serving for example as a glue and as a varnish 

of an antiseptic cover / bandage for wounds. In 1848/49 Fredrick Scott Archer successfully 

experimented with collodion as a carrier for light-sensitive materials and coating for glass 

plates used in cameras.33 Also, the Frenchman Gustave Le Gray experimented in 1850 with 

collodion on glass, but his somewhat different and not entirely practical findings did not come 

into use. Eventually, in March 1851, Fredrick Scott Archer published an article in The 

Chemist about the first practical wet collodion process on glass, and this became the basis of 

all wet collodion processes on glass and other materials in the years to come.34  

 

Principles and materials of wet collodion photography 

In order to acquire expertise in and obtain documentation of the wet collodion positive on 

glass, the author conducted a series of practical experiments and organized a wet collodion 

workshop at the conservation department of the Preus Museum. In the following, the 

technology and the experiences thus made are described. This is not at all a manual on how to 

make a wet collodion positive, and there are other publications that provide extensive 

information on this matter (see literature and other sources in the bibliography). Information 

about the process, errors and manipulations and their influence on the permanence of the 

photographic process will nevertheless be presented here. 

 

Photographic collodion – experimental work 

As already mentioned, collodion is quite glutinous and sticks to almost any surface. In 

addition to this property, the collodion solution can work as a solvent for halogen salts needed 

to make light-sensitive silver halide crystals during the photographic process. Typical halogen 

salts for use in photographic collodion are cadmium bromide, potassium iodide, potassium 

bromide, ammonium iodide, ammonium bromide and lithium bromide. Many formulae for 

33 Jenkins, Reese V., Images and Enterprise – Technology and the American Photographic Industry, Baltimore 

1975, pp. 37–38;  

Gernsheim, Helmut & Alison, The History of Photography, London 1955, pp. 152–155;  

Koesling, Volker, Werkstoffkunde und Erhaltung von Museumsgut – Vorlesungen für Restauratoren, University 

for Applied Science – Berlin 1997, pp. 102. 

34 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 1–6. 

Eder, Josef Maria, Die Geschichte der Photographie, pp. 261 – 263.  

 



photographic collodion exist. An illustrative formula for a nineteenth-century photographic 

collodion is known under the name “Old Workhorse” developed by John Coffer.35 To prevent 

difficulties during mixing with the collodion solution, the photographer dissolves the halogen 

salts first in a solution of distilled water and ethanol, solution A (see example formula). This 

solution is then added to a solution B consisting of collodion 4–8 % and additional ether and/ 

or ethanol: 

 

Solution A 

• 6 ml water 

• 1.6 g cadmium bromide 

• 5 g ammonium iodide  

• 1.4 g ammonium bromide  

• 200 ml ethanol  

 

Solution B (with 4 % collodion = 30 % ethanol, 66 % ether, 4 % cellulose nitrate / 

guncotton)36  

• 240 ml collodion  

• 200 ml ether  

 

After mixing the two solutions, the collodion can become milky, and depending on the 

formula it may be necessary to give the solution a resting time of several hours or days. After 

the collodion solution has cleared, it is recommended to filter or decant it. If the photographic 

collodion is kept in a tightly closed, brown bottle, it can be stored and used for many months. 

Over time the collodion will change color from yellowish to reddish. The color change is 

caused by the deterioration of the collodion itself, but also by the iodide in the solution, and 

may be an indicator of ageing, weakened sensitivity and a change of working properties.37  

 

35 Michels, Peter, Das Kollodium – Handbuch der modernen Nassplattenfotografie, 2015, pp. 119–124. 

36 Čambál, Rastislav, MAMUT Alternative Photography company, Photographic Collodion, 2018: 

https://www.mamut-photo.com/eshop/en/50-wet-plate-collodion. 

37 Michels, Peter, Das Kollodium, pp. 119–122;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 57–58. 

https://www.mamut-photo.com/eshop/en/50-wet-plate-collodion


Glass and manufacture of the glass support 

From the beginning of the nineteenth century, with the availability of cheaper raw materials 

like soda (sodium carbonate) and improvements in glass production technology, glass became 

a cheap mass-produced material. Because of its positive properties like high transparency, 

resistance to water and chemicals, easy handling and decreasing prices, glass became an 

option as an image carrier and protector right from the early phase of photography in the 

1840s.38 Typical for the period was the production of flat glass sheets with the “cylinder 

technique.” A bottlelike cylinder was blown by a glassmaker, the top end button of this bottle 

was removed, and the cylinder was opened/cut on one side. During a heating process, the 

cylinder opened and flattened out on a plane surface to become a glass sheet.39 That was the 

common type of glass used for windows, frame making, daguerreotype and ambrotype cover 

glasses but also as a support for wet 

collodion negatives and positives. 

Practically all flat glass for these purposes 

was made from soda-lime glass. Depending 

on variations in the production (impurities 

and contents of the glass raw materials), the 

glass color could vary from almost colorless 

to shades of light green, green yellow or 

blue green, which may easily be observed 

from the edge of the glass sheet (Figure 6). 

Glass was already an industrial product, but a great deal of handwork was nevertheless 

involved. Glass sheets often hold imperfections such as a slightly wavy, uneven surface, 

small, encapsulated air bubbles or solid, small particles. The thickness of the used glass sheet 

could vary from about 1.5–3 mm mostly depending on the format of the photographic plate.40  

While transparent glass was most commonly used when making wet collodion 

positives, though colored or tinted glass was also in use.41 Colored/tinted glass had the 

38 Lavédrine, Bertrand, Photographs of the Past: Process and Preservation, pp. 234–238. 

39 Sauzay, A., Wonders of Glass – Making in all Ages, New York, 1885, pp. 77–88; Percival Marson, Glass and 

Manufacture, London 1919, pp. 89–95. 

40 Koesling, Volker, Werkstoffkunde und Erhaltung von Museumsgut, pp. 95–96.  

The New Encyclopedia Britannica, Vol. 8, Chicago … London 1974, pp. 200–203. 

41 Burgess, N. G., The Ambrotype Manual, pp. 35–36. 

 



advantage that it appeared dark or black when it was laid on a support or framed in a housing 

(Figure 7).  

The most common tinted glass 

used for wet collodion positives is 

known (in the United States and Great 

Britain) under the term “ruby glass,” 

the term coming from its deep reddish 

color when held against a light 

source.42  

 

 

 

 

 

 

 

 

 

Preparation methods for the glass support 

After cutting the glass sheets in the appropriate plate size, it was important to remove sharp 

edges. This step was not only important to avoid harming the photographer, but it also 

improved the adherence of the collodion layer later in the process. The sharp edges were 

removed with a stone, a file or sandpaper, and then the glass sheets were washed under 

running water to remove all particles from the sanding process to prevent scratches. Now the 

glass was ready for a thorough cleaning of the surface to remove all residue of oily or fatty 

substances and loose products of glass corrosion. 

There were many ways to clean glass surfaces thoroughly. Table 1 page 24 shows 

some of the common methods used in the nineteenth century. These are still effective, and 

42 Encyclopedia Britannica | Britannica.com 2018: https://www.britannica.com/technology/ruby-glass;  

Romer, Grant B., verbal information, Former Director of the George Eastman House Conservation department, 

Photo historian, Independent Fine Art Professional, director of Academy of Archaic Imaging, Rochester NY, 

2000;  

Barnier, John Ed., Coming into Focus, Chapter 6, Osterman, Mark, and Osterman, France Scully, Collodion: 

Wet Plate Negatives, Ambrotypes and Tintypes, San Francisco 2000, pp. 63. 

https://www.britannica.com/technology/ruby-glass


many are still in use. Very common was the method with rottenstone powder or jeweler’s 

rouge / red rouge (iron (III) oxide). These are cheap and effective methods suitable for 

cleaning glass sheets used to make wet collodion negatives and positives but also to polish 

daguerreotype plates.43  

For the method with rottenstone powder, 

the glass sheet is placed on a suitable support or 

plate holder (Figure 8).  Very fine rottenstone 

powder is then applied to the glass surface 

together with some water, ammonia solution or 

ethanol. With a moist cotton tissue or soft 

leather and moderate pressure, the rottenstone is 

then applied to the glass surface with circular 

motion. This process should go one for several 

minutes to make sure that all possible dirt and glass corrosion products are removed from the 

surface. After cleaning both sides, the glass sheet is washed under running water. To make 

sure that all cleaning materials are removed, and to speed up the drying process, the glass 

sheet is cleaned again with a 50 % ethanol/water solution. The final drying is done with a 

clean cotton tissue or soft polishing leather 

(Figure 9).44  

Quite a few photographers precoated the 

future image side of the glass support after the 

cleaning. The most common coatings contained a 

solution of albumin or gelatin, which were spread 

either over the whole surface or just the edges of 

the plate. The advantage of this treatment was the 

superior adhesion of the collodion layer on the 

glass support especially during processing and drying.45  

43 Osterman, Mark, Verbal information, wet collodion artists and photographic process historian – Scully & 

Osterman Studio – Rochester NY, 2000;  

Archer, Scott Frederick: The Collodion Process on Glass, London 1854, pp. 45. 

44 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 59–65;  

Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 290.  

45 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 61–65;  



 

Table 1. Some nineteenth-century glass cleaning methods46 

Polishing / cleaning substance  Type of cleaning  

Jeweler’s rouge / red rouge [iron(III) 

oxide] (Kleffel 1863, Eder 1927) 

Mechanical  

Optician’s rouge / ceria [cerium(IV) 

oxide] (Kleffel 1863, Eder 1927) 

Mechanical  

Pumice, Tripoli, rottenstone, limestone 

[mix of silica & calcium carbonate] 

(Robert & Archer 1854, Burgess 1856, 

Kleffel 1863, Eder 1927)  

Mechanical  

Acid cleaning [nitric acid] (Kleffel 1863, 

Eder 1927) 

Chemical  

 

 

Coating of the glass carrier  

After the glass sheet has been thoroughly 

cleaned, the plate is ready for coating. This 

step requires skill from the photographer 

since a nice and even coating must be 

achieved in a relatively short time. The 

operation can be executed in bright light 

since no light-sensitive materials are yet 

involved.  

 

 

The coating process requires the following steps: 

 

Osterman, Mark, Verbal information, wet collodion artists and photographic process historian – Scully & 

Osterman Studio – Rochester NY, 2000;  

Gamble, Charles W., Am Introduction to the Practice of Wet Collodion Photography, London 1902, pp. 8–14. 

46 Kleffel, L.G. Handbuch der praktischen Photographie, 1863, pp. 113–115;  

Archer, Scott Frederick, The Collodion Process on Glass, pp. 42–44. 

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 59–65.  

Burgess, N. G., The Ambrotype Manual, pp. 31-36. 



1. The necessary amount of photographic collodion is poured in a small bottle or 

measuring cylinder.  

2. The plate is checked for dust particles, which are then removed by air or a soft 

brush. The plate is held on one edge between two fingertips in horizontal balance. 

3. The collodion is poured on the plate (Figure 10), and the plate is carefully tilted 

so that the collodion is dispersed evenly over the surface. The excess of collodion is 

then poured in a collecting bottle (Figure 

11). The plate is now ready for sensitizing 

in the silver bath.  

 

The entire process must be 

completed swiftly because it is essential for 

the sensitivity of the plate that the collodion 

stays wet and sticky. In the wet state the 

collodion has a large surface structure that 

affords the chemicals maximum access to 

the silver halides on the surface and also somewhat in the collodion layer. When the solvents, 

the ether and the alcohol evaporate, this access becomes more and more diminished. The 

“wet” state lasts for about ten minutes depending on the solvent ratio of ether and ethanol in 

the collodion solution, but also on the temperature and relative humidity in the air. Therefore, 

the photographer needs to perform the sensitizing, exposure, fixing and washing within this 

time frame. For this reason, it was necessary for 

wet collodion photographers to work from a 

nearby photographer’s studio or a portable 

darkroom facility if they wanted to photograph 

at several locations (Figure 12).  

Different formulae recommend the use 

of preservative substances like honey, gelatin, 

albumin or glycerin to cover the sensitized and 

washed collodion for retaining moisture and 

sensitivity over a longer time. These techniques 

have been available, almost right after the 

introduction of the wet collodion technique, for 

the photographer who preferred to avoid the 



inconvenience of a portable darkroom. However, changes to the formulae often required 

longer exposure times and was therefore more suitable for photography of architecture, 

landscape or still-life.47 

 

Sensitizing the plate 

After the coating of the plate, the collodion emulsion is still not light sensitive. To make the 

plate light sensitive, the halogens in the collodion must react with silver to become light-

sensitive silver halogens. By 

immersing the freshly coated 

plate in a silver nitrate 

solution, the halogen salts on 

the surface and right under 

the surface of the collodion 

turn into light-sensitive 

silver halogens. For the 

sensitizing, the photographer 

places the coated plate in the 

plate-holder of the 

sensitizing-bath tank (Figure 

13) and immerses the plate swiftly into the silver bath. The plate remains for about 1.5–3 

minutes in the sensitizing bath.  

This process is performed under darkroom light. Since the collodion plate is only light 

sensitive to the blue and ultraviolet part of the light spectrum, any brighter yellow, orange or 

red darkroom light will do.  

The typical silver nitrate bath has the following formula to make one liter:48 

 

• 100 g silver nitrate 

• 1000 cm³ distilled water to make the solution 

• 10 cm³ (1 %) potassium iodide 

• 1–2 drops of concentrated nitric acid 

47 Eder, Josef Maria, Die Geschichte der Photographie, pp. 271 – 280; 

Harrison, W. Jerome, A History of Photography, pp. 45 - 53. 

48 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 73. 



  

 The silver nitrate solution should have a pH between 3 

and 4. Eder recommended a low pH that is almost 

neutral. The low but important iodide content in the 

silver nitrate bath can be achieved, as shown in the 

formula above, by adding potassium iodide. Other 

formulae recommend simply placing a freshly coated 

plate with photographic collodion for four to twelve 

hours in the silver nitrate solution (Figure 14). The 

recommended concentration of the solution is measured 

from time to time. This can be done with a hydrometer 

(Figure 15). The density of the bath should be 1.07 °Bé 

(Bé = Baumé). 

Silver nitrate can be added if necessary in small steps 

(10 g/l = 0.0100 °Bé) to reach the recommended

density/concentration.49  

 

Exposure of the plate 

After the plate is removed from the silver bath, 

droplets of excess silver nitrate solution are removed 

with some textile or paper from the plate edge before 

the plate is placed in the camera plate holder (Figure 

16). Now the plate is ready for exposure. In the 

nineteenth-century photographer’s studio an 

assistant often prepared the “wet plate” while 

the photographer adjusted the camera and the 

position of the object or model to be 

photographed (Figure 17). The plate holder is 

placed in the camera and the dark slide is 

opened. At this stage the photographer 

removes the lens cap from the camera lens to 

49 Michels, Peter, Das Kollodium, pp. 126–127.  



start exposure. Depending on light 

conditions and the lens, but also the 

photographic collodion and the 

sensitizing of the plate, exposure times 

may vary from a few seconds to one to 

two minutes. Exposure times are 

commonly between thirty seconds and 

one minute. After exposure, the 

photographer places the lens cap back 

on the lens and closes the dark slide of 

the plate holder. The plate is now 

moved to the dark room for immediate development. Since daylight was essential for 

exposure, nineteenth-century photo studios had glass roofs or glass terraces. For mobile 

occasions like travel photography, the photographer had to take a complete set of darkroom 

equipment to the place of exposure (see example Figure 12).  

Magnesium flash light and other artificial light sources were available in the wet 

collodion period toward the 1870s and 1880s. But it was not widely practiced because it was 

both difficult to use and the quality of the light was inadequate, producing pale skin tones and 

dark shadows.50 

 

Development  

After exposure the plate is removed from the plate holder in the darkroom for development 

during which time the latent image on and in the collodion layer is converted to a visible 

silver image by the action of a reducing chemical, the developer.51 The plate can be developed 

in a flat tray by tilting (usually done with larger plates) or by handheld development (Figure 

18). For development by hand, the plate is kept horizontal and the required amount of 

developer is poured over the collodion surface. By slightly tilting the plate and adding small 

amounts of developer, the silver image is developed. Image development is done by 

inspection under darkroom light, and the photographer must decide when the development is 

50 Schmidt, Fritz, Kompendium der praktischen Photographie, VII. Aufnahmen bei Magnesium- und 

elektrischem Licht, Leipzig 1922, pp. 169–180;  

Peres, Michael R. Ed., Focal Encyclopedia of Photography, pp. 80 and 91.  

51 Cornell, Capa Ed., International Center of Photography Encyclopedia of Photograph, pp. 142. 



complete. The entire process of development 

takes about one minute. Depending on 

temperature, exposure and other conditions, 

the development can also be completed 

slightly earlier or later.52 Developers for the 

wet collodion process are usually based on 

ferrous sulfate (iron (II) sulfate = 

FeSO4×7H2O). One example of a typical 

nineteenth-century developer formula 

designed for wet collodion positives is 

Monckhoven’s developer for matte white 

image silver:53 

 

• 60 g ferrous sulfate 

• 1000 cm³ distilled water  

• 80 cm³ glacial acetic acid  

• 60 cm³ ethanol  

• 10 g potassium nitrate 

 

Stopping the developing process 

When the development of the silver image is complete, the process will be ended by pouring 

carefully filtered tap water over the plate. This wash should be continued for several seconds 

until the water flows evenly from the collodion surface. Developer residue on the collodion 

may cause blue stains when moved too early to the fixer. To prevent this staining, it is 

52 Barnier, John Ed., Coming into Focus, Chapter 6, Osterman, pp. 80;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 88–99. 

53 Monckhoven, Desire Van, Traite General de Photographie, 1880, pp. 71;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 174. 

 



important that all developer is removed from both 

sides of the plate before the plate is transferred to 

the fixing bath (Figure 19).  

 

The fixation of the photographic silver image 

and final water bath 

• When the developing process is done, the 

unexposed part of the photographic plate is still 

light sensitive. To remove the unexposed, water-

insoluble but still light-sensitive silver halides, the 

photographic plate needs to be cleared in a fixing 

bath. The entire process needs to be done in the 

still “wet” condition of the collodion since only 

then will all pores of the collodion be open, giving 

chemicals access to the silver halides.  

During the fixation process the unexposed, but water-insoluble, silver halides are 

converted to water-soluble complex compounds that can later be rinsed out in a water bath. In 

the nineteenth century a bath containing mainly water and sodium thiosulfate / fixing salt, 

also called Hypo (Na2S2O3), was regularly used. For wet collodion negatives, and especially 

the positive process, a 2–5 % potassium cyanide (KCN) solution was common. This solution 

is very poisonous, but it was highly recommended since photographers experienced that the 

fixing time and the final wash could be shortened tremendously. When the cyanide solution 

was poured over the collodion, the image was cleared 

and fixed in seconds. Furthermore, and crucially for 

direct positives, staining and darkening of the silver 

image could be avoided. Cyanide silver halogen 

compounds are highly water soluble, so that after an 

immediate and short rinse under tap water, the entire 

process of fixing and final wash was done. But when 

using sodium thiosulfate, the plate must stay in a fixing 

tank for several minutes. Following the stop bath, the 

plate is carefully placed on the plateholder of the tank 

and moved evenly into the fixing bath. Appropriate 

fixing is accomplished when all unexposed and water-

 

 



insoluble silver halide is converted into a water-soluble compound. From the window opening 

in front of the tank, the clearing progress of the image can be observed (Figures 20). The 

complete fixing process takes about three times the time of the clearing time. The final 

washing takes place in a tray with slowly running water. Usual washing times in 18–20 °C are 

about ten to twenty minutes since the hypo-silver halide compounds are so much harder to 

wash out than the potassium cyanide compounds.54  

A typical formula for sodium thiosulfate fixer may have the following composition:  

 

• 1000 ml water 

• 300 g sodium thiosulfate 

 

Drying the plate  

Following the washing step is the drying 

of the wet collodion positive. The most 

recommended method was simply to 

place the plate on a rack for drying 

(Figure 21). This would prevent 

delamination complications, which were 

a widespread problem for the faster 

method of using an alcohol lamp or 

burner to heat the glass support for 

drying. With the latter it was important to 

keep a secure distance to the flame and 

pay attention to an even heating of the 

whole plate to prevent damage.55  

 

54 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 111–112;  

Barnier, John Ed., Coming into Focus, Chapter 6, Osterman, pp. 73–74, 80. 

55 Osterman, France Scully & Osterman, Mark, verbal information wet collodion artists and photographic 

process historians – Scully & Osterman Studio – Rochester NY, 2014;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 129. 



Hand-coloring the photographic image 

Since the photographic image was monochrome, the photographer, and finally the customer, 

often wanted some coloring of the image. In many cases the coloring was limited to the skin 

tones and possible jewelry (Figure 22), but sometimes the complete image was put into color 

(Figure 23).56 The quality of color application would vary from image to image and depends 

mostly on the skill and experience of the executor. Such work was not process-related but was 

considered common knowledge for painters. Therefore, little information was recorded in the 

photo literature of the time. In the nineteenth century, however, the coloring of the wet 

collodion positive was very much like the coloring of the daguerreotype image. Dry pigments 

were used, typically burnt sienna, indigo, Prussian blue, chromium yellow, ultramarine, 

carmine red, Indian red, vermilion/cinnabar and many more.57 To make the dry pigment 

adhere better to the surface, dry colors were mixed with substances like gum arabic, copal or 

starch, then the mixture was ground to a very fine dust-like powder, and with a soft camelhair, 

or similar, brush dusted onto the image surface. The tacky binders in these mixtures were 

56 Graphics Atlas, Image Permanence Institute, Rochester Institute of Technology, 2018: 

http://www.graphicsatlas.org/guidedtour/?process_id=284 

 
57 Schnauss, Julius, Ed. Photographisches Lexikon, Colorieren des Glaspositives, Leipzig 1864, pp. 119;  

Burgess, N. G., The Ambrotype Manual, pp. 74 –75. 

http://www.graphicsatlas.org/guidedtour/?process_id=284


activated by the moisture of the air or a careful 

breathing onto the surface by the painter. To 

accentuate jewelry, the application of gold or 

the cheaper brass powder or another 

highlighting pigment (for example bismuth 

oxide for white) was used. In this case the 

pigments were mixed with a resin or starch to a 

paint and applied with a very fine brush.58  

 

Coating with protective varnish 

Many historical wet collodion positives have no 

protective varnish or coating, the consequences 

being typical signs of image deterioration and a 

need for conservation work, which will be 

discussed in Chapters 6, 8 and 9.  

The dried collodion coating is very thin and sensitive to mechanical damage (see 

Figure 24, experiment: image silver on the fingertip / multiple mechanical damage to the 

image). Even more sensitive is the image silver that is on top and just below the collodion 

layer. The silver particles, while extremely small, represent a large surface that is very 

susceptible to corrosion. To protect the collodion layer and the image silver, many 

photographers coated the collodion surface of positives, as well as negatives, with a varnish. 

This varnish had to fulfill some major requirements: it should be clear, colorless and not 

sticky after drying, it should adhere to the collodion without interfering with the collodion 

layer and the image silver, and it should be easy to apply.  

The most common varnish in the wet collodion period (1851 – about 1880) was a 

simple shellac/ethanol solution. It was applied in the same way as the collodion and quickly 

58 Hill, Levi L., A Treatise on Daguerreotype, Lexington NY 1850, pp. 57–59;  

Bisbee, Albert, The History and Practice of Daguerreotyping, Dayton O. 1853, pp. 78–80;  

Lerebours, N.P., A Treatise on Photography, London 1843, pp. 72–76;  

Gold, Jens, Die Daguerreotypie, pp. 39. 



dried over an alcohol flame (Figure 

25).  For small photographic plates 

this simple shellac solution was 

often used. For larger plates a 

mixture of substances was 

common. Many recipes involved 

combinations of shellac and 

sandarac but also mastic, dammar, 

oil of lavender, castor oil, thyme 

oil, Canada balsam and camphor. 

The aim was to improve the 

solution’s application and drying properties and potentially also facilitate coloring, retouching 

and inpainting after the varnish application. There were many formulae for protective 

varnishes, with a typical example in the nineteenth century being as follows:59 

 

• 1000 cm³ ethanol  

• 75 g shellac  

• 75 g sandarac 

 

Shellac and sandarac were ground with mortar to a fine powder to make it easier to dissolve 

these materials in ethanol.  

An ingenious way of protecting and sealing the image layer is the double glass method 

patented by James A. Cutting in London 

in 1854. This method uses a solution of 

Canada balsam, also known from the 

optic industry for lens assembly. The 

solution is poured on the image layer and 

a second glass sheet of the same size is 

then placed carefully on top of the 

photographic plate (Figure 26).  This is 

done in a manner that prevents the 

59 Burgess, N. G., The Ambrotype Manual, pp. 57–62, 95–99;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 129–145. 

 



formation of air bubbles. When this is completed, the sandwich is carefully pressed together, 

and the excess of Canada balsam is removed from the edges. Finally, the whole sandwich is 

sealed with a paper seal.60 Similar cementing methods used a solution / balsam made of gum 

copal in turpentine to surpass the Cutting patent. They are all described as quite useful.61  

 

Application of a black background 

While wet collodion positives made on ruby or stained glass did not need further treatment 

before housing, plates made on clear glass required a black background to make the positive 

image visible. The black background was accomplished in several ways. One way was the 

assembly of the plate in front of a piece of black textile like velvet or simply black paper.62 

Another and quite common method was the painting of the front or back of the plate 

with a black varnish. Common varnishes were made of mixtures of asphalt in turpentine, with 

some recipes suggesting the use of additional Canada balsam, latex and pigments like lamp 

black.63 Today, such historical varnishes often appear with cracks and delamination (see also 

Chapter 6 page 81-82).  

 

Imperfections and defects of the wet collodion positive process 

At the time when the wet collodion positive process was in use there was no industry standard 

for the photographic material available. The success of the photographic work was dependent 

on the skill and knowledge of the photographer and the quality of the materials and tools. The 

conditions concerning when and where the photograph was taken were also significant for the 

outcome. The number of factors that could turn the effort to success or failure was enormous 

compared to present imaging technologies. Many photographs in the early days of the 

medium carry the signs of these challenges. Such signs are rare or may not be easy to 

60 Burgess, N. G., The Ambrotype Manual, pp. 122–125. 

Taft, Robert: Photography and the American Scene – A Social History 1839 – 1889, New York, (1938) 1964, 

123 – 125. 

61 Burgess, N. G., The Ambrotype Manual, pp. 97. 

See also Appendix 5. 

62 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 129–145. 

63 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 171;  

Brébisson, A. de, Horns Photographisches Journal, Vol. 1, 1854, p. 95;  

Burgess, N.G., The Ambrotype Manual pp. 96;  

Peres, Michael R., Ed., Focal Encyclopedia of Photography, pp. 44–45. 



recognize when it comes to the wet collodion positive. One reason could be the fact that the 

processing time in a studio was relatively short, and in case of failure the exposure could be 

repeated without trouble, or several exposures might have been done almost in the same time, 

so that only the best picture was taken and sold to the customer. Nevertheless, some images 

were sold and preserved with some signs of imperfection and defects. Some of the most 

common examples are reviewed here:  

 

• Black, pinpoint-like spots visible 

over the whole image layer. These 

defects are caused by crystalized silver 

iodide in the sensitizer (silver nitrate 

solution). During the process the silver 

iodide crystals are white or transparent 

and thus not obvious for the 

photographer to see. Later in the 

process, when exposed to light, they turn black and cause these tiny black 

spots in the image (Figure 27, see also Figure 57 page 55). The defects often 

occur with exhausted sensitizer bath in combination with higher temperatures 

for example during the summer 

season.64 

• Black spots in all sizes are often 

caused by dust or air bubbles in the 

sensitizer bath. These areas are not 

light sensitive and look transparent 

after development.65  

• Black spots with gray tail 

(“Comets”) are a common defect on 

wet plate images (Figure 28, detail 

64 Burgess, N. G., The Ambrotype Manual, pp. 103–104;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 75–76 & 80–81;  

Michels, Peter, Das Kollodium, pp. 224;  

Gmelin, Leopold, Handbuch der Chemie, Vol. 3, Heidelberg 1875, p. 959;  

Vogel, Hermann Wilhelm, Photographische Mitteilungen, Berlin 1864, No. 1 & 3.. 

65 Michels, Peter, Das Kollodium, pp. 224. 

 



from figure page 201, Appendix 7). 

These imperfections are an effect 

when particles falling onto the 

image plate mostly after the 

application of the collodion layer. 

The gray stripes are created during 

dipping the collodion plate into the 

processing baths.66 

• Shell-like stains and marble-like 

blemishes are caused by uneven 

sensitizing in the silver nitrate bath. 

Such stains appear if the plate is not 

sufficiently agitated in the sensitizer bath. Silver halide formation will then 

take place unevenly and form these patterns (Figure 29).67  

• Cloudy blemishes may be caused 

by developer solutions that are too 

old and/or uneven cleaning of the 

glass support.68  

• The image is too dark or has little 

detail (Figure 30) when the 

collodion plate was underexposed 

or underdeveloped, causing an 

insufficient amount of silver to be 

developed and therefore reflecting 

less of the light in the front of the 

black background.69 Another reason 

66 IPI Graphics Atlas, 2018: http://www.graphicsatlas.org/guidedtour/?process_id=284 

67 Michels, Peter, Das Kollodium, pp. 224;  

Osterman, France Scully & Osterman, Mark, verbal information wet collodion artists and photographic process 

historians – Scully & Osterman Studio – Rochester NY, 2000;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 79. 

68 Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 83. 

69 Burgess, N. G., The Ambrotype Manual, pp. 101–103;  



could be that the collodion formula was designed for use with collodion 

negatives. Since positives and negatives were frequently produced in the same 

studio, it is likely this could have happened, especially with otherwise perfect 

images.  

• The image looks too bright, has 

little detail and is foggy all over. 

This would occur if the plate was 

overexposed and maybe also 

developed for too long. With a foggy 

appearance, non-image silver, so-

called fog, has developed together 

with the image. This may also 

happen with underexposure and long 

development (Figure 31).70  

• Very small, almost geometrical 

straight lines which are 

visible to a good eye or 

under some magnification, 

were caused by fast drying 

of the collodion after 

processing, often due to 

low humidity under 

processing. Such lines are 

very typical and may not 

represent a defect when it 

comes to the wet collodion 

positive since they are 

barely detectable in most circumstances (Figure 32).71  

Osterman, France Scully & Osterman, Mark, verbal information wet collodion artists and photographic process 

historians – Scully & Osterman Studio – Rochester NY, 2000. 

70 Burgess, N. G., The Ambrotype Manual, pp. 101–103;  

Michels, Peter, Das Kollodium, pp. 226. 

71 Gold, Jens, Workshop lecture, Å fremstille 18-hundretalls Ambrotypi, Workshop 16. –18. August 2017;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 146–148. 



• Particles in and on the collodion can be seen when the collodion solution, or 

in some circumstances other process solutions, were not filtered or decanted 

properly. Another reason could be a dusty environment in the darkroom or 

unclean containers and residue of polishing material on the glass plate. 

Particles could also be located on an existing varnish layer on top of the 

collodion. In this case the varnish was not filtered, or dust became trapped on 

its sticky surface during application.72  

 

For the conservator working with this material it is important to learn how to visually identify, 

and distinguish between, imperfection in the photographic process and manipulations done by 

the photographer. This is relevant especially when it comes to the documentation of damages 

and signs of deterioration and the decision-making for treatment as well as preventive 

conservation.  

 

Manipulations done by the photographer 

There are many ways to manipulate a 

photograph chemically, and the 

photographer would resort to such measures 

if the silver image did not meet the 

expectations regarding density, brilliance or 

color. Most common is the change of image 

color since the chemicals often alter the 

shape of the image particles and thereby the 

properties of light reflection. Typical 

chemicals for intensification of a wet 

collodion positive or negative include the 

following: mercury chloride (change of 

image color to white); potassium cyanide; 

ammonia; mercury bromide; mercury iodide (change of image color to a green shade, see 

Figure 33); lead nitrate and potassium ferricyanide (orange to red shade over the image); 

copper bromide and silver nitrate; and salts of uranium, gold or platinum. In case of fogging 

of the silver image or too high density, photographers used a bleaching treatment. Chemicals 

72 Ruff, George: The Collodion Positive Process – Addressed Chiefly to Beginners, Brighton 1857, pp. 19. 



used for bleaching would, according to the historical literature, typically be potassium cyanide 

(sometimes combined with potassium iodide to create iodide-cyanide bleach), potassium 

permanganate, sulfuric acid and iron(III) chloride.73 The most common chemical 

manipulation on wet collodion positives is the whitening of the silver image.74 However, 

evidence of chemical manipulation on wet collodion positives is rarely found: this was more 

commonly done on the wet collodion negatives and is thus not a major focus here.  

Both historical literature and recent articles offer considerable information regarding 

different intensification methods. Describing all of them might shift the emphasis of this work 

and take up too much space, but for the interested reader, some noteworthy sources of 

information are listed in the bibliography.   

73 Osterman, France Scully & Osterman, Mark, verbal information wet collodion artists and photographic 

process historians – Scully & Osterman Studio – Rochester NY, 2014;  

Waldack Charles and Neff, Peter Jr., Treatise of Photography on Collodion, Cincinnati 1857, pp. 64–67.  

Sutton, Thomas, The Collodion Process, London 1862, pp. 62–66;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 113–128. 

74 Charles Waldack and Peter Neff Jr., Treatise of Photography on Collodion, pp. 49;  

Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 171. 



Chapter 5. Housing types, designs and materials used for nineteenth-century wet 

collodion positives 

 

The origin and purpose of the housing system  

The origin of the wet collodion positive housing is the daguerreotype housing. In most cases, 

this housing system did not undergo any change when applied to the wet collodion positive 

process (daguerreotype and ambrotype copy, see Figure 34). The origin of the housing system 

design for the first photographic presentations/preservation construction is the miniature 

painting tradition with its miniature frame and miniature etui in all variations (Figure 35, 

miniature painting, Norwegian Museum of Science and Technology).75 The housing systems 

75 Perret, René, Kunst und Magie der Daguerreotypie, Collection W.+T. Bosshard, Die Daguerreotypie als 

Objekt, Brugg CH, 2006, pp. 48–54;  



adapted and developed for the 

daguerreotype process had, already 

shortly after its introduction, 

standardized sizes according to the 

dimensions of the photographic 

plates (see Table 2 page 49). These 

sizes were in most cases directly 

transferred to the wet collodion 

positives, both for practical reasons 

and for business reasons. The practical reason was that the housings systems were already 

pre-manufactured in standard sizes. This was done by small manufacturers mainly in Europe 

or North America.76 Glass was easy to cut, and the minor difference in the thickness of the 

glass plate, compared to the thinner metal plate of the daguerreotype, was mostly no challenge 

for the existing housing system. The standardized daguerreotype housing made a good and 

almost perfect housing also for the wet collodion positive. The nineteenth-century 

photographer just ordered and purchased the different models offered as advertised in catalogs 

and photographer journals.77  

The major purpose of the housings for both process types was to protect the fragile 

photographic image. For the daguerreotype, it was most important to protect the delicate 

image material sitting just lightly and directly on the metal surface. In addition, the airtight 

sealed housing protected the silver plate from corrosion. For the wet collodion positives, this 

is only a marginal concern, the image being far from as delicate and sensitive as the 

daguerreotype image, especially when coated with a varnish. The primary purpose of the 

housing for the wet collodion positives is to protect the glass carrier of the photographic 

image from damage, and secondly to protect the image surface from harm. And of course, like 

Kenny, Adele, Photographic Cases – Victorian Design Sources 1840–1870, Atglen P.A. 2001, pp. 1. 

Berg, Paul K., 19th Century Photographic Cases and Wall Frames, Newport Beach, CA 2003, pp. 9.  

76 See Appendix 4: Nineteenth-Century advertisements for wet collodion positive materials 

77 BLAND & LONG, Catalogue of Apparatus & Chemical Preparations used in the art of Photography,  

1856, pp. 52;  

Eder, Josef Maria & Kuchinka, Eduard, Ausführliches Handbuch der Photographie – Die Daguerreotypie, Halle 

S. 1927, pp. 28–30;  

Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 285. 



with the miniature painting and the daguerreotype, it is the chosen and adequate form of 

presentation at the time.  

  

North American housing design  

North American wet collodion 

positives were usually presented in a 

case or etui made of materials such as 

wood, papier-mâché, shellac, leather, 

textile, glass and metal. Decorations 

were printed on the outside of the etui 

and inside the cover. The name and 

location of the photographer studio was 

often part of this decoration (Figure 

36). Decorations with mother-of-pearl 

or other materials were more rarely 

used (Figure 37). The front and back 

cover of the case were usually joined 

with hinges made of paper, textile, 

leather or metal. A special type was the 

Union case, specially developed for the 

daguerreotype process and introduced 

in 1852.78 The front and back cover of 

the case are both cast-molded from a 

form, usually decorated in detail with 

an ornament or relief, frequently 

showing symmetric motives or 

romantic or heroic scenes, for example 

from the American Civil War period 

(Figure 38 and Chapter 5). The material 

78 Kenny, Adele, Photographic Cases, pp. 83. 

Hannavy, John, Case Histories – The Presentation of the Victorian Photographic Portrait, 1840 – 1875, Bolton 

2005, pp. 53-78 

Berg, Paul K., 19th Century Photographic Cases and Wall Frames, pp. 13-15. 

 



for the Union case is a mixture of shellac, pigment and sawdust/wood particles, mixed and 

created with the aid of heat and pressure in a 

special mold. It has a plastic-like feeling and is 

often mistaken as a type of polymer. The inside of 

the top cover, opposite to the image, is in most 

cases decorated with a cushion made of red velvet 

or silk.79 The cushions (Figure 36) but also the 

metal passe-partout (Figure 39) and the lid of the 

housings often display an imprint revealing the 

name of the photographer’s studio.80  The inside 

79 Volker Koesling, Werkstoffkunde und Erhaltung von Museumsgut pp. 99–103;  

Hannavy, John, Case Histories pp. 95-97 

Kenny, Adele, Photographic Cases, pp. 83–84. 

80 Kenny, Adele, Photographic Cases, pp. 22-53. 

Mace, O. Henry, Collectors Guide to Early Photographs, Iola WI, 1999, pp. 80-79. 



cover, behind and underneath the 

photograph,  often carries a label of the 

case manufacture with information on 

how to order new cases. These labels 

often show the daguerreotype heritage of 

the housing system (Figure 40). There 

were many variations of presenting the 

wet collodion positives on glass in these 

housings. Occasionally, two photographs 

can be presented in one housing sitting 

opposite to each other in the lower and 

upper inside of the cover (Figure 41). 

Another variation was the so-called 

relievo ambrotype,81 where the black 

background paint was partly not applied 

to reveal a different background 

decoration, sometimes another wet 

collodion photograph (Figure 42).  

The premanufactured housing was 

purchased with all parts needed to receive 

the image plate. The photographer placed 

the photographic plate behind a metal 

passe-partout, sometimes also called a 

spacer, made of brass that was protected 

by the cover glass.82 This package was 

often sealed with a paper tape. The package was then covered with a brass metal foil 

81 IPI Graphics Atlas, 2018: http://www.graphicsatlas.org/guidedtour/?process_id=317;  

Romer, Grant B., verbal information, Former Director of the George Eastman House Conservation department, 

Photo historian, Independent Fine Art Professional, director of Academy of Archaic Imaging, Rochester NY, 

2002. 

Kenny, Adele, Photographic Cases, pp. 50 - 51. 

The spacer is sometimes placed, of technical reasons, on top of the coverglass. In case of a protective sealing 

after James A. Cutting or the collodion image is turned to the backside. See also chapter 4: Coating with 

protective varnish. 

http://www.graphicsatlas.org/guidedtour/?process_id=317


preserver. This “sandwich” of a mounted 

photographic plate was then placed in the 

case (Figure 43). All parts were produced in a 

way to fit tightly in the housing so that no 

additional mechanical aid was needed to 

mount the image package in the case.83  

 

 

 

 

 

 

 

 

 

 

 

 

 

83 Barger, M. Susan and White, William B., The Daguerreotype, pp. 202 – 203. 



European housing design  

The European style wet collodion positive was usually presented in a frame specially 

designed and premanufactured for the daguerreotype and later the wet collodion positive. The 

construction of the most common European housings was simple but efficient, with a 

practical assembly consisting of a passe-partout of decorated paper or board that had a hatch, 

or small opening, on the back board where the photographic plate would be inserted, 

positioned and secured with a moisture-sensitive tape. The common passe-partouts would 

have a rather complex construction of paperboard with painted decoration based on a binder 

mixed with a brass-like pigment to give the illusion of a thick metallic gold frame / passe-

partout. After closing and sealing, again with a paper tape, the hatch on the back board, a 

paint-decorated cover glass was then secured in place on top of this passe-partout. A sealing 

tape with a decorative pattern would hold this whole premanufactured “sandwich” of a 

housing together. In many cases, these housing/framing packages were equipped with a small 

ring on the top for hanging purposes, or the whole package was placed in a decorative 

wooden or shellac frame of appropriate size (Figure 44; see also Chapter 5).  



Apart from the most common styles and 

types as described, several other framing designs 

have been identified in collections. But the major 

principle of the housing construction is the same. 

What differs is the use and type of materials. In 

several cases a decorated printed paper passe-

partout was used for the decoration work so that 

no paint-decorated cover glass was used (Figure 

45). Other passe-partouts could be made of 

pressed metal foil of brass (Figure 46) or simply 

print-decorated paper. The space between the 

clear cover glass and the decorated passe-partout 

was reduced, compared to the space when using 

the decorated cover glass, making the housings 

look flatter and less exclusive.  

 

Nineteenth-century image plate sizes 

The sizes of nineteenth-century wet collodion 

positive plates had their origin in the 

daguerreotype area. Standard plate sizes were 

established at this time according to the use in a 

camera apparatus, darkroom equipment and 

presentation housing designs. The largest 

standard size was the whole plate, measuring 6.5 

by 8.5 inches / 165 x 216 mm, and all other sizes 

were defined according to how many smaller 

plates could be cut from one whole plate. For 

daguerreotypes, readymade plates in standard 

sizes could be purchased from a dealer. The photographer used either pre-cut plates or one 

larger plate for several exposures to cut after processing. This tradition continued also in the 

wet plate era. Here it was also possible to purchase pre-cut plates in similar sizes.84 For 

economic reasons the wet plate photographers often used glass from other sources and cut this 

84 See Appendix 4: Nineteenth-Century advertisements for wet collodion positive materials. 



in the necessary size for the plate holder. Such plates are often imperfect in their form, but 

this was not problematic as they were mostly covered behind a passe-partout or spacer, and 

this is why the wet collodion positive on glass may have sizes that are different to the ones 

that were pre-manufactured for daguerreotype plates. Table 2 lists standard sizes, which 

nevertheless could vary by several millimeters since all these plates and equipment were 

handmade and made by different manufacturers.85  

 

Table 2. Nineteenth-century image plate sizes 

Type Size (inches)  Size (mm) 

Mammoth plate 11 x 13 inches  279 x 330 mm 

Oversize plate* 10.1 x 12.1 inches  270 x 320 mm 

Whole Plate 6.5 x 8.5 inches  165 x 216 mm 

Whole Plate* 6 x 8 inches  152 x 203 mm 

4/6 plate* 5.7 x 6.4 inches  144 x 162 mm 

Stereo plate*  3.25 x 5.7 inches  81 x 144 mm 

Half Plate 4.25 x 5.5 inches  108 x 140 mm 

Half plate* 4.25 x 6.5 inches  108 x 165 mm  

Oversize half plate 4.75 x 6.25 inches  120 x 160 mm 

Tirth plate*  2.75 x 6.4 inches  72 x 162 mm 

Quarter Plate*  3.25 x 4.25 inches  81 x 108 mm 

Sixth Plate*  2.75 x 3.25 inches  71 x 81 mm 

Eight Plate* 2.1 x 3.25 inches  54 x 81 mm  

Ninth Plate 2.1 x 2.72 inches  53 x 69 mm 

Ninth Plate*  2.1 x 2.8 inches  53 x 72 mm 

Sixteenth Plate  1.375 x 1.625 inches  35 x 40 mm 

* Plate sizes more common in Europe
86 

 

85 Daguerreobase – Daguerreotype Journal: Europe’s Earliest Photographic Records, published May 5, 2014: 

http://www.daguerreobase.org/nb/journal, https://issuu.com/daguerreobase/docs/booklet_eng_def;  

Gold, Jens, Die Daguerreotypie, pp. 41–43;  

Newhall, Beaumont, The Daguerreotype in America, New York, 1976, pp. 36. 

86 Eder, Josef Maria & Kuchinka, Eduard, Die Daguerreotypie, pp. 12–13. 

http://www.daguerreobase.org/nb/journal
https://issuu.com/daguerreobase/docs/booklet_eng_def


Plate sizes in North America and Europe were approximately equal since the materials and 

equipment were part of an international trade. However, the European half plate is, for 

example larger and therefore also called oversize half plate. Furthermore, there were unusual 

sizes like the oversize 11 x 13 inch plate size, also called mammoth plate, together with plates 

that were not standard size at all. These plates are often cut after processing to fit in a special 

housing like, for example, photo jewelries or custom-made frames.  

 

Housings and design examples from the Preus Museum and the Bergen City Museum 

Generally, it can be said that housing design became more decorative and complex at the end 

of the daguerreotype era and the wet collodion positive on glass/ ambrotype period. A greater 

variety of design types can be expected for the wet collodion positives on glass since the 

housing systems, inherited from the daguerreotype, already existed with the introduction of 

the wet collodion positive on glass technique. There are many wet collodion positives with 

different housing designs also in the surveyed collections at the Preus Museum and the 

Bergen City Museum. The illustrations shown here will give an impression of the major 

designs represented in the two largest collections in Norway.  

  

 

 

 

 

 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Housings with paint-decorated cover glasses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 6. Wet collodion positives and housings: Materials, damages and signs of 

deterioration 

 

The damages observed on ambrotypes / wet collodion positives in the collections at Preus 

Museum and Bergen City Museum are similar to those found in many other collections. 

Damages and deterioration, missing housing parts or the complete absence of housings can 

substantially harm the wet collodion positive images. This chapter will describe the materials 

and the most common damages observed during this project.  

 

Damages on paper seals, papers and board material 

The sealing tape, apart from its decorative purpose for the European housing, is one of the 

most important parts of the housing when it comes to the preservation of the photographic 

silver image. It limits the access of air to the image material but it also holds the whole 

preservation package together, thus protecting the image material from dust, insects and larger 

particles as well as mechanical damage. It is often primed with a glossy and pigmented 

coating and other decorative elements. Unfortunately, the most common damages on 

European and North American wet 

collodion positive housings are 

broken or loose sealing tape 

(Figure 90). Such damage is not 

surprising considering that the 

paper materials over time have 

been exposed to fluctuations in 

relative humidity and temperature, 

moisture, light, aggressive gases 

and every so often unskilled or 

rough handling. The quality of the original paper varied also (see paper quality and lignin 

content on next page). Due to such factors, almost no original sealing paper is in good 

condition, and in many cases there is no intact sealing at all. 

The quality of the used board and paper material also contributes to its own 

deterioration and generates deterioration products like aggressive gases that damage the silver 



image.87 In the mid-nineteenth century, several paper and board types were manufactured. 

While high-quality cotton/rag papers were common, cheap paper and board made from wood 

and straw pulp were also commonly used in the daguerreotype/wet collodion positive 

housings. Wood and straw pulp paper and board have a high content of lignin, which is a 

stabilizing element in the cell walls of all cellulose containing plant material. Lignin is often a  

part of wood pulp paper products, and its early deterioration causes a change in pH to the 

acetic over time. This is a major reason for the rapid change 

in the stability of these papers and their early deterioration.88 

However, the main ageing process of any paper that causes 

the pH of the material to change into the acetic is called acid-

catalyzed hydrolysis. This is a change of the pH in the paper 

to an acid condition, causing the cellulose fibers to break and 

shorten, thereby weakening and destabilizing the paper 

structure. Paper is also weakened by cellulose oxidation. This 

oxidation does not occur as fast as the acid hydrolyses but 

can be accelerated by factors like high humidity and temperature, an aggressive atmosphere 

(such as peroxides, ozone from for example electrical dives, solvent vapor or hydrogen 

sulfur), UV light, or the presence of metal ions coming from for example paints. In total, 

indicators of paper deterioration are typically brittleness and an allover yellow-brown color 

change.89 

 Papers and boards of varying qualities can be found as backing/covering paper for 

European style housings. Board material made of recycled paper was very common, 

87 Lavédrine, Bertrand, A Guide to the Preventive Conservation of Photographs, The Getty Conservation 

Institute, 2003, pp. 6–10;  

Ware, Mike, Mechanisms of image deterioration in Early Photographs, Science Museum and National Museum 

of photography, Film and Television, 1994, pp. 57–59;  

Gold, Jens, Skadet fotografisk materiale – Veiledning i håndtering av skadet fotografisk materiale, Kulturrådet 

2014, pp. 18–19.  

International Organization for Standardization – ISO 18916: Imaging materials – processed imaging materials – 

photographic activity test for enclosure materials, 2007. https://www.iso.org/standard/31940.html.  

88 Banik, Gerhard & Brückle, Irene, Ed. Papier und Wasser – Ein Lehrbuch für Restauratoren, 

Konservierungswissenschaftler und Papiermacher: Withmore, Paul M.: Einfluss des Wassers auf die 

Papieralterung, Vienna & Stuttgart 2015, pp. 237–266 and 631.  

89 Banik, Gerhard & Brückle, Irene, Ed. Ein Lehrbuch für Restauratoren: Withmore, Paul M.: Einfluss des 

Wassers… pp. 237–266.  

 

https://www.iso.org/standard/31940.html


especially for the heavy board used as backing board or as the support of the painted three-

dimensional passe-partout designs (Figure 91 & 92) with a metal imitation frame. Another 

quite common material for the backing boards of European housing was straw board, which, 

as the name suggests, is made of very cheap straw pulp (Figure 92, the yellow board).  

Higher quality papers were also used with the simple printed paper passe-partout for 

European style housing but also as sealing paper or securing tape in the housings. Loose paper 

tape on the image plate hinging / fixing is a recurring problem with any framed work. 

European wet plate positives 

are in the same way as 

daguerreotypes housed in a 

frame or case. Paper tape, 

which helped to fix the image 

in position, is often a simple 

piece of thin paper prepared 

with hide or bone glue. Over 

time the glue has hardened 

and changed its dimension, 

eventually causing the 

detachment of the paper tape from the plate and board material. The paper tape, like the 

sealing paper, often shows signs of deterioration, such as cracks and fine tears, that weaken 

the tape so that it no longer holds the glass plate in place, thus damaging the opposite fragile 

image surface and the black background paint. 

 

Damages on wooden parts, glues, shellac-based parts and textile elements  

It is very common to find insect damage and traces of insects as well as mold damage on 

cases and frames, especially, when the paper seal was broken for a long time and the object 

was exposed to an open environment with high humidity and temperature. Typical damages 

and changes to the object’s condition caused by insects are holes in textile and leather 

elements, paper seals, passe-partout boards and the wooden parts of cases (Figure 93). The 

housing may also be marred by insect droppings and body parts, which have become fused to 

the different surfaces, corrupting the housing, the protective varnishes and/or most critically 

the image materials. Common species found inside many cases and frames include some 



types of mites (acari, arachnids), book 

lice (Liposcelis divinatorius) and 

related species, but also silverfish 

(Lepisma saccharina).90  

Mold in various forms is also 

quite common because of the presence 

of many organic materials, such as 

natural resins, paper materials, leather, 

wood, and hide and bone glues. The 

most typical mold species are 

Aspergillus, Penicillium, Mucor, Rhizopus, Epicoccum and Alternaria.91 Other damages 

connected to conditions with high and often-changing humidity and temperature are deformed 

parts of cases made from wood and shellac (Union cases), delaminating paper and leather 

covers, deterioration of glossy surfaces (matt surface on Union cases) and detaching leather, 

textile and metal hinges. 

 

Delamination and glass corrosion 

Glass corrosion is an issue for any historical glass object, and it may impact the housing of 

wet collodion positives in several ways, as glass may be found as a carrier of the image layer 

or as protection for the housing system. For both purposes, soda-lime glass was the glass of 

choice at the time of production (see also the section on glass and glass support in Chapter 4). 

The composition of nineteenth-century soda-lime glass varies, as does its resistance to glass 

corrosion. Also, deterioration is influenced by the presence of aggressive gases, alkali, acids, 

salts, bacteria, fungi, light, temperature and humidity fluctuation among other factors (Figure 

94). Still, there are two major factors concerning the stability of the glass. The first is 

composition. Nineteenth-century glass often had a high alkali content, a circumstance that 

makes it more likely to develop glass corrosion than variations of later soda-lime glass.92 The 

90 Barger, M. Susan and White, William B., The Daguerreotype, pp. 179–181;  

Gold, Jens, Die Daguerreotypie, pp. 75–76;  

Pinniger, David, Pest Management in Museums, Archives and Historic Houses, London 2004, pp. 16–45.  

91 Mattsson, Johan & Strensrød, Oddvar, Håndbok om Vannskader – MYCO TEAM – Oslo 2009, pp. 46–50; 

Lavédrine, Bertrand, A Guide to the Preventive Conservation of Photographs, pp. 132–133. 

92 Grinde, Lene, Conservation of Stereo Daguerreotype. pp. 40;  

Davison, Sandra, Conservation and Restoration of Glass, Oxford 2003, pp. 169–182. 

 



other major factor is the presence and concentration of water in the  glass’s environment. 

Water will cause the alkali components to leak out from the glass, causing microscopic 

damage to the glass surface. This process is also called atmospheric corrosion or glass 

disease. With high humidity in the environment or water condensation on the glass surface, 

more and more alkali leaks out of the glass surface. This brings about an alkaline environment 

and causes the pH on the glass surface to rise. The longer and more frequent the high 

humidity, the more the alkali concentration will rise, causing the glass network to break down 

and the silica structure to dissolve. During this process of surface deterioration, alkaline glass 

corrosion products form on the glass surface.93  

Another factor that profoundly affects glass corrosion, especially inside the housing, is 

the development of a microclimate in the space between the cover glass and the image 

surface. The humidity and temperature, but also the concentration of deterioration products in 

the housing as well as in the image materials, represent an entire range of factors that 

influence each other. The collodion layer, both with and without protective coating and an 

existing black background varnish, and the decorative paint of the cover glasses offer some 

93 Davison, Sandra, Conservation and Restoration of Glass, pp. 173–176;  

Koob, Stephen P., Conservation and Care of Glass Objects, Corning NY, 2006, pp. 13–14;  

Constance McCabe, Preservation of 19th-Century Negatives in the National Archives, JAIC, Vol. 30, 1991, pp. 

41–73. 

 



protection from humidity to the 

glass surface. However, these 

layers of different organic 

materials also absorb water and let 

it penetrate somewhat. Glass 

corrosion underneath the collodion 

and the varnish layers is therefore 

reasonable common (Figure 95). 

The development of crystalline 

glass corrosion products makes the 

glass slowly separate from the 

layers on top. This process slows 

down under low relative humidity 

but will eventually cause the 

complete separation of the coating 

from the glass support.94 In 

addition, crystalline alkaline glass 

corrosion products coming from 

the inside cover glass surface often 

deposit on the surface of the 

collodion image (Figure 96). These 

corrosion products can cause both 

the silver image and the protective 

varnish layer to deteriorate and are 

also factors in the deterioration of 

housing elements such as brass 

spacers (Figure 99 page 81). 95 

 

94 Clark, Susie, The Conservation of Wet Collodion Positives, pp. 231–241; 

Gold Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 283–301. 

95 M. Susan Barger, William B. White, The Daguerreotype pp. 173–182;  

Barger, M. Susan, Smith, Deane K., White, William B., Characterization of corrosion on old protective glass, 

especially daguerreotype glasses, Journal of Materials Science, Vol. 24, 1989, pp. 1343–1356.  

 

 



Mechanical damages on cover glasses or missing cover glass  

Many cased images are disfigured by cover glasses that are scratched, broken or completely 

missing. For photographic objects that, have existed for 150–170 years, it is expected that 

glass will have detached from its frame or housing, or be in pieces. For wet collodion 

positives covered by a protective varnish, this might not be a major problem since the effect 

on the permanence of the silver 

image is minimal, although a 

missing cover glass may be the 

cause of surface damage on these 

plates as well. More critical is 

broken or missing cover glass for 

unvarnished images since 

aggressive gases from the 

environment easily come into 

contact with the image silver and 

initiate its deterioration. Moreover, 

dust and heavy particles can reach 

the surface, and mechanical force 

from nearby objects can cause severe damage to the sensitive silver image and the delicate 

glass carrier (Figure 97 & 98).96 

 

 

 

 

 

 

 

 

 

 

96 Davison, Sandra, Conservation and Restoration of Glass, pp. 169–171;  

Gold Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 283–301. 



Corrosion on metal parts on European and North American housings 

The most common metal to be found on many housings is brass, which is an alloy of copper 

and zinc.97 It serves as decorative material for passe-partouts / spacers, as a preserver for 

decorative covering and as 

protection for the paper seal. As 

with many metals, factors such as 

the presence of other metals and 

their corrosion products can 

influence its deterioration/ 

corrosion, but the presence of water 

in the form of high or fluctuating 

humidity is the major cause of 

corrosion. As mentioned before, the 

corrosion products of glass 

influence the corrosion of many other nearby materials. In the case of brass, analyses have 

shown that glass corrosion products react with the alloy to a basic sodium copper carbonate 

and dicoppertrihydroxyformate (Figure 99). The glass/brass corrosion products form when 

brass is in contact with glass corrosion products but also on the contact surfaces between 

metal and glass.98  

 

Deterioration and delamination of protective varnish, binder media and pigments  

Delamination is a key issue for the paint on the paint-decorated cover glass, the background 

paint of the wet collodion positives, and to some degree the collodion layer. To make a paint 

or varnish adhere to a smooth surface like glass over a long time is challenging, especially 

when the paint medium acts hygroscopically and the glass carrier is susceptible to glass 

97 Encyclopedia Britannica – britannica.com 2018: https://www.britannica.com/technology/brass-alloy. 

98 Eggert Gerhard, Bührer Anne, Barbier Bruno and Euler Harald, When Glass and Metal Corrode Together, II: 

A Black Forest Schäppel and Further Occurrences of Socoformacite, Conference paper ICOM-CC WG ‘Glass 

Ceramics’ Interim Meetings at Corning (NY), Corning Museum of Glass, Volume: Glass and Ceramics 

Conservation, 2010, pp. 174–180;  

Eggert, Gerhard, When Glass and Metal Corrode Together, Corroding Glass, Corroding Metals – Survey of Joint 

Metal/Glass Corrosion Products on Historic Objects, Corrosion Engineering, Science and Technology, Vol. 45, 

2010, pp. 414–419. 

https://www.britannica.com/technology/brass-alloy


corrosion as already described. Additionally, binders, such as shellac, linseed oil, oil of 

turpentine, Canada balsam, dammar 

and many others, are prone to 

deteriorate.  

The binders used for glass 

varnish change dimension over time 

depending on the temperature and 

humidity conditions in their 

environment and as a consequence 

of their deterioration processes. In 

addition to high humidity and 

temperature and fluctuation in 

temperature and humidity, examples of major causes of deterioration processes include bad 

pigment-binder combinations, air pollution and UV light. The deterioration of the 

binder/varnish also leads to its hardening, which eventually contributes to a separation from 

the glass support and the forming of cracks in the varnish layer. The application of several 

varnish layers can also promote 

cracking. These cracks in the 

varnish layers give moisture easier 

access to the glass support, 

speeding up the separation process 

as well. The deterioration of the 

glass carrier that follows from the 

development of glass corrosion 

products also contributes to this 

varnish separation (Figure 100 and 

101).99 Since there has been no 

standard for the use of pigments (or any of the other used materials) for the production of wet 

collodion positives, almost any kind of pigment available in the mid-nineteenth century may 

have been used for their housings and decoration. The condition of the colors/paints on 

99 Davison, Sandra, Conservation and Restoration of Glass, pp: 337–344;  

Clark, Susie, The Conservation of wet Collodion Positives, pp. 231–233;  

Grinde, Lene, Conservation of Stereo Daguerreotype, pp. 41–42. 

 



housings and decoration can therefore vary greatly. Also, factors like light, moisture, air 

pollution, combinations with binders and other pigments, and the presence of binder 

deterioration products and glass corrosion products like potassium hydroxide all contribute to 

pigment deterioration.100  

 

Deterioration of and damages to the photographic image silver101 

As mentioned before, the photographic image of the wet collodion positive is made of 

microscopic silver particles which are located on top and slightly below the collodion surface 

of the photographic plate (Figure 102 and Figure 24 page 33). Because of its location, the 

100 Grinde, Lene, Conservation of Stereo Daguerreotype, pp. 41–42;  

Kubik, Maria E, Preserving the Painted Image: The Art and Science of Conservation, Art Gallery of Western 

Australia, Perth, 2010, pp. 1–8. http://www.colour-journal.org/2010/5/5/. 

101 Klaus B. Hendriks, Fundamentals of Photograph Conservation pp. 57–61; 

Barger, Susan M. and White, William B., The Daguerreotype pp. 165;  

Gold, Jens, Die Daguerreotypie, pp. 72–73;  

James M. Reilly, Care and Identification of 19th Century Prints, Kodak Publication No. G-2S, Rochester N.Y. 

1986, pp. 19–22.  

http://www.colour-journal.org/2010/5/5/


image silver is reactive in the 

presence of an aggressive 

atmosphere, but it is also 

sensitive to mechanical 

force.  

This situation 

illustrates the two major 

factors that are the cause of 

deterioration and damage to 

any photographic image 

material. One factor is the 

result of the use and handling 

of the photograph. The other 

factor is the effect of 

chemical reactions occurring with the presence of aggressive substances together with 

moisture, elevated temperatures and light. The chemical reactions related to image silver 

deterioration are divided in two basic mechanisms, which occur mostly parallel, the sulfide 

deterioration, also called silver sulfiding, and the oxidative-reductive deterioration of image 

silver (Figure 103). 

 

Sulfide deterioration / silver sulfiding 

Silver, including image silver, is very susceptible to react with sulfur. When it does this, it 

forms highly stable silver sulfide compounds. Potential sulfur sources include hydrogen 

sulfide from the direct environment, storage and housing materials (off-gassing from textiles, 

glue, wood) and to some degree air pollution. Another potential source is sodium-thiosulfate 

(fixing bath) residues or exhausted fixing bath residues, together with the image silver 

forming silver thiosulfate. This is often the case with photographic paper prints that were 

processed in exhausted fixing bath or not washed long enough in the final water bath. 

However, for wet collodion positives, characterized by a very thin collodion layer and 

tendency to not hold chemicals, this probably only occurs in exceptional instances. Moreover, 

sodium-thiosulfate was probably not the most common fixing agent for wet collodion 

positives (see also Chapter 4 on the fixation of the photographic silver image). The sulfide 



deterioration products often have a brown or yellow color, and the result of this process is 

complete yellowing and image fading (Figure 103 and 104).  

 

Oxidative-reductive deterioration 

The much more common 

deterioration scenario for 

photographic silver is the 

oxidative-reductive 

deterioration. This kind of 

silver deterioration happens 

when silver with a large 

reactive surface, like 

photographic silver, is 

attacked by a variety of 

oxidants. These oxidants 

convert silver atoms to 

highly reactive, mobile 

silver ions. The silver ions may move from their original location, causing fading (Figure 

 



105). But they can be reduced to colloidal 

silver, and thereby represent a certain 

density in the image. This silver may form 

inside the photographic image layer, causing 

a yellow-brown, sometimes orange/red 

staining (Figure 106), but they may also 

form on the surface as a metallic sheen 

known as silver mirroring (Figure 107).  

Oxidative-reductive deterioration 

can be caused by a wide range of complex 

reactions involving many different oxidizing 

substances. Documented sources of these 

oxidants are for example atmospheric 

pollution by: aggressive cleaning agents, old 

housing and enclosure materials, paints and varnishes, solvents, rubber, oil and organic 

materials like wood, leather, wool and bone or hide glue. This type of deterioration is very 

common when the image silver is insufficiently protected for example by a protective varnish 

and/or a housing. Wet collodion positives where the image silver is protected by a protective 

varnish seldom display any sign of silver deterioration (Figure 108).    



Chapter 7. The condition surveys in the Preus Museum and the Bergen City Museum 

 

Observations, Bergen City Museum  

Bergen City Museum has the largest Norwegian 

collection of rare wet collodion positives on glass, 

totaling 33 in all. Of these, 30 collodion positives 

on glass are housed in European style frames and 

three in North American style cases. Three images 

are hand-colored and nine have a protective 

coating. All the collodion positive photographs 

supposedly come from Norwegian households 

even when the images were taken in Denmark or 

England (Figures 109 & 110). Various housing 

types are represented, for example traditional 

European housings with different paint-decorated 

cover glasses, housings with wooden frames, oval 

wooden frames, North American cases made of 

wood, leather and paper, and one Union case (for 

images of the examples, see Chapter 5).  

The condition survey confirmed what had 

been anticipated, namely that image plates without 

protective coating or a seal (or where the seal was 

damaged) were harmed by image silver 

deterioration. Of the collection’s 33 objects, 25 

(76 %) show signs of image silver deterioration, of 

which 16 are in a critical state as 90–100 % of the 

image consists of silver deterioration products (see 

also: Figure 3 page 4, Figure 97 page 80 and 

Figure 101 page 82). Five wet collodion positives 

show signs of deterioration where only a part of 

the image still consists of silver (40–60 %) (Figure 111). Four plates show signs of 

deterioration at a less alarming level with some deterioration from the outer edge. Only eight 

image plates are still in good or very good condition. Not surprisingly, these are plates that 



have a protective coating or at least an intact housing and seal (For more details, see survey in 

the Appendix 2 and 3.). 

 

Observations, Preus Museum  

Preus Museum’s holdings were amassed by a single collector, so the general condition of the 

items may be slightly better than those found in public collections. This is simply because 

collectors are motivated by factors such as the item’s condition and of course exclusivity and 

not necessarily its value as a historical or cultural artifact. Also, sellers of collectible items, 

like antique dealers and auction houses, like to sell exclusive, well-preserved items that may 

command a higher price. This is the case at the Preus Museum but when it comes to the 

typical and serious signs of deterioration and damage and their main causes, they are also 

evident here.  

The collection holds 190 wet collodion positives: Of these 161 have North American-

style housings, 29 have European-style housings and 51 have partly or complete missing 

housing. 121 images are hand-colored and 154 have a protective coating. 95 objects have a 

broken sealing or no seal at all, while 85 have deteriorated background varnish or varnish 

flaking off. Image silver deterioration, in various stages, is evident on 73 image plates (42 %), 

none of which have a protective coating (for more details, see the survey in the Appendix 2). 

The overall impression is somewhat different, as the items in the Preus Museum are in 

a better condition than those in the Bergen City Museum, but the general tendency is clear: 

the wet collodion positives with no protective coating, broken sealing or damaged or missing 

housing have the most damages. Deterioration is especially evident on the plates that lack a 

protective coating, which show the same signs and stages of deterioration as the image plates 

in the collection of the Bergen City Museum.  

 

Conclusions from the two surveys 

The surveys of these two collections clearly show the importance of several factors: 

 

1. Protective coatings are the major factor in ensuring the survival of the image 

silver of all wet collodion positives. Most of the image plates in good condition 

have a protective coating. The few plates that have protective coating and 

image deterioration also show signs of damages/deterioration of the protective 

varnish (see survey papers in the Appendix 2 and 3). These damages are 

probably caused by poor storage conditions (see point 3).  



2. The second crucial factor is an intact housing. A majority of the heavily 

deteriorated and damaged images is not, or no longer, protected by their 

housings. Image plates with damaged housing are in great danger of being lost 

completely and are thus in great need of conservation work.  

3. Appropriate storage conditions are also essential for the future of any of these 

objects. Many of the housings and images show signs of severe damage and 

deterioration stemming from a time before conservation and museum standards 

and guidelines (see Chapter 6). Such damages can be avoided today because 

we can improve storage and handling (see Chapter 9: Recommendations for 

storing and displaying wet collodion positives).   



Chapter 8. Preservation housing designs for uncoated wet collodion positives 

 

Conservation challenges with wet collodion positives 

 Wet collodion positives that have been treated 

according to the preservation recommendations 

of most historical manuals have most often a 

protective coating of shellac, dammar or gum 

sandarac (or mixtures of these), on the sensitive 

image layer of silver and collodion (see Chapter 

4).102 Conditions like broken sealings, cracked 

cover glasses or even completely missing 

housings, resulting in exposure to the 

surrounding environment with average air 

pollution and humidity, seem almost 

unproblematic for plates with intact protective 

coating. Such plates are often in very good 

condition, even considering the chemical deterioration of the silver image (Figure 112, see 

also Figure 108 page 86), comparable to tintypes, among others, with similar types of 

photographic wet collodion coatings.103  

However, many of the wet collodion positives on glass in national and international 

collections do not have a protective coating. At the time of their making, this perhaps 

appeared unproblematic, since an uncoated image looked brilliant and even brighter than a 

coated one. It might have been an issue of time and expense, together with the brighter look 

of an uncoated image. Although the photographer might have had reasons not to apply a 

protective coating, this is an unfortunate circumstance for the long-term stability of the silver 

image for several reasons: 

 

1. The image silver of the wet collodion process is usually situated right on the surface 

and just slightly below a very thin collodion layer (see also Figure 24 page 33). The 

sum of developed silver particles also represents a rather large surface that is very 

102Eder, Josef Maria, Die Photographie mit dem Kollodiumverfahren, pp. 133–137, 175.  

103 Estabrooke, Edward M., The Ferrotype and How to Make it, Cincinnati O. and Louisville KY. 1872, pp. 159–

160.  



likely to react with aggressive substances in the air of the surrounding atmosphere (see 

also Chapter 6). 

2. Many of the historical housing materials used in both types of designs are, 

unfortunately, often of an inadequate quality for the long-term preservation of silver-

based photographic materials (see Chapter 6): 

 

• Board and paper materials of low quality that develop corrosive gases 

attacking image silver; 

• Varnishes like shellac and oil-based paints that develop fumes that damage the 

image silver; 

• Cover glasses made from soda-lime glass that develop glass corrosion products 

that often deposit on the image surface and cause further deterioration; 

• Permeable and non-tight sealing materials that easily permit aggressive gases 

of the surrounding atmosphere to penetrate into the housing system.104 

 

3. For reasons of professional ethics, it is not possible to treat the uncoated wet collodion 

plates with protective coatings of the historical kind (shellac or sandarac) or for 

example Paraloid B-72 or similar modern conservation varnishes (see also Chapter 3). 

These treatments would change the optical and surface properties of the image. 

Moreover, the mentioned coatings are impossible to remove. 

4. The construction of the two presentation forms consist of housing systems that do not, 

or only to a certain degree, allow minor changes in materials, use and design. This 

makes it very difficult to improve the housing system without disturbing the historical 

context. 

In addition to the major challenges described above, some other serious issues are 

likely to cause difficulties during preservation/conservation work of the wet collodion 

positive. For example, the area of a crack in the glass carrier may give air access to the 

image surface, which is usually sealed in the housing (see also Figures 97 and 98 page 

80). Glass corrosion of the image carrier may cause the collodion layer – as well as the 

background paint on most wet collodion positives and the paint decoration on the 

European cover glasses – to delaminate (see also Chapter 6).  

104 International Organization for Standardization – ISO 18916: 2007 Imaging materials – Processed imaging 

materials – Photographic Activity Test for enclosure materials. 



Identification of coated and uncoated wet collodion positives and signs of deterioration 

The Identification of coated and uncoated wet collodion positives is an important part of a 

preservation project of a wet collodion positive collection. The conclusion of such 

identification directs the course of the conservation treatment and will, in most cases, proceed 

in parallel with the identification of typical damages, since process-characteristic damages 

often are the key for proper identification.  

If the surface is coated with a protective layer of varnish, the plate surface has usually 

a glossy appearance. In addition, signs of handmade varnish application, like undulating 

patterns of uneven varnish distribution from the center to the edges of the glass plate, are 

clearly visible. Small areas of uncoated collodion often appear matte and in blue/green or 

black and brown colors with a clear border to the varnished areas (see lower part in Figure 

112 page 91 put also images in Chapter 4 and 6, Figure 108 page 86).  

The uncoated wet collodion positive is vulnerable to mechanical damage, like 

scratching, because the silver image lies on the surface and just slightly below the collodion 

layer. This circumstance gives the surface a rather matte appearance. Plates handled without 

housing over a prolonged time are often scratched. However, the most characteristic 

indication is the deterioration of the silver image (See also: Deterioration in and damages to 

the photographic image silver in Chapter 6). This deterioration typically protrudes from the 

edges of the wet collodion positive plate fading in a circular form to the center of the image 

area. The borders of the corrosion areas are often of blue-black to brown-yellow color. With 

broken or cracked cover glass, the area of the crack has typically caused a distinctive 

deterioration pattern on the plate, documenting the airflow in the cracked area (see images 

Chapter 6, page 80). Completely deteriorated image material is brown / blackish, while the 

former image is obscure or almost invisible. It can be stated that the various stages of 

deterioration depend on the condition of the housing and storage environment, with 

conditions typically ranging from little corrosion on the edges, intact sealed housing and good 

storage environment to totally missing image information, broken housings and an inadequate 

storage environment. In principle, uncoated wet collodion positives can be distinguished from 

coated ones by the matte surface characteristics and, most importantly, the typical appearance 

of silver image deterioration.  

 

 

 

 



Recommended conservation / preservations steps  

Contrary to the daguerreotype, where different cleaning methods may bring back image 

information, the wet collodion positive does not offer this option. Once the image is 

deteriorated it is for the most part lost.105 Therefore, the basic concept for preserving the 

unique photographic image of the wet collodion positive is to improve the housing system.  

Collection surveys and accumulated experience with conserving daguerreotypes and 

wet collodion positives have made it clear that an intact housing alone is significant for 

keeping an otherwise unprotected photographic silver image in good condition. Another 

aspect concerns protecting the silver image from aggressive, corrosive off-gassing sources 

that come from the historical housing materials themselves. Ensuring that the housing is intact 

or restored, together with relevant improvements in ethically sound conservation techniques, 

is the key idea of this work. 

 

Suggestions for the North American housing design 

1. Exchange the original cover glass (soda-lime glass) with a new cover glass made 

of highly stable borosilicate glass (borosilicate float glass).106 The glass should 

have approximately the same thickness and appearance as the original. 

2. Place thin, invisible polyester film between the metal spacer and the image carrier 

to prevent mechanical damage to the collodion caused by the metal and to avoid 

interaction between the brass metal spacer and the image silver and glass support, 

together with a MicroChamber paper cutout to absorb small amounts of corrosive 

substances, for example deterioration byproducts in the air of the package. 

MicroChamber paper is a molecular trap product and is recommended to both 

types of housings because of it traps several kinds of pollutant gases and 

deterioration by-products, stemming in this case from for example original housing 

materials. The use of this material has proved effective in slowing down the rate of 

deterioration of vulnerable materials and so improve their preservation.107 

105 Gold, Jens, Die Daguerreotypie, pp. 77–93.  

Also: The use of digital tools like photoshop can recover some of the image information. 

106 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 289–290. 

107 Rempel, Siegfried, Zeolite Molecular Traps and Their Use in Preventative Conservation, 2012, pp. 1–5, 

http://nielsenbainbridgegroup.com/nielsen-bainbridge/artcare/pdf/4DZEOLITES2.pdf;  

Koch, Mogens S., MicroChamber – Ein neues Produkt für die Fotoarchivierung, Rundbrief Fotografie, Neue 

Folge, N. 2, 1994, pp. 6–7;  

http://nielsenbainbridgegroup.com/nielsen-bainbridge/artcare/pdf/4DZEOLITES2.pdf


3. Ensure an airtight sealing of the housing package with PAT-tested sealing tape. 

4. Finally, place the package in the restored and cleaned housing.  

 

Suggestions for the European housing design 

The original paint-decorated cover glass and passe-partout are very important design elements 

for the historical context and look of the European housing style (see figures Chapter 5). 

Though this makes it harder to construct an effective preservation system for the photographic 

silver image inside the housing, possible and alternative conservation treatments might 

involve the following two versions.  

 

Version 1: for intact cover glass and housing parts  

It is necessary to isolate the unprotected silver image from the rest of the housing system 

since the original design elements, with passe-partout board, paint decorations, cover glass, 

hide and bone glues and so forth, are harmful for the silver image. To achieve this, one 

possibility is to place a thin piece of museum glass with antireflective (AR) coating between 

the original passe-partout board and the positive plate.108 To prevent ferrotyping and Newton 

rings it is also advisable to place a thin spacer of MicroChamber between the glass and the 

positive plate surface. The thin museum glass is then sealed with the image carrier and a 

polyester backing in an airtight package that is then integrated into the original frame/ housing 

system (Figure 113). Besides the isolation of the photographic image material, this achieves 

two things: the whole housing sandwich would only get marginally thicker, while reflections 

and other disturbances to the original look would largely be prevented because of the AR-

coated glass. The positive side effect of using additional glass of museum quality is the good 

protection against harmful UV light during exhibition.  

Koch, Mogens S., Gruber, Andreas: Die Erhaltung und Bewahrung von Fotographischen Materialien, in: 

Restauratorenblätter zum Thema Papier und Graphik, Bd. 14, Vienna 1994, pp. 107–115;  

Schaeffer, T.T., Druzik, J.R, Norton, C. AIC – The Book and Paper Group, 2004, pp. 87–88; in 

CONSERVATION RESOURCES INTERNATIONAL 2017: Tests on Micro Chamber Paper, 

http://www.conservationresources.com/Main/S%20CATALOG/MicroChamber.htm;  

IMAGE PERMANENCE INSTITUTE – IPI 2017: Air-Pollutant Sensitivity Test: 

https://www.imagepermanenceinstitute.org/testing/air-pollutant-sensitivity. 

108 Präzisions Glas & Optik GmbH, Iserlohn, Germany 2018: ARC selected float glass: https://www.pgo-

online.com/intl/anti-reflection-coatings.html. 

http://www.conservationresources.com/Main/S%20CATALOG/MicroChamber.htm
https://www.imagepermanenceinstitute.org/testing/air-pollutant-sensitivity
https://www.pgo-online.com/intl/anti-reflection-coatings.html
https://www.pgo-online.com/intl/anti-reflection-coatings.html


 

Version 2: for broken or missing cover glass and incomplete housing/frame  

If the cover glass is broken or missing, a new cover glass based on borosilicate glass 

comparable to the (probable) thickness and look of the original can be installed. Decoration 

paints with binders and pigments that are suitable and recommended according to the PAT 

(ISO 18916:2007) can be applied using a technique that will be described in Chapter 9.109  

 

Missing original passe-partout 

If the original passe-partout is missing, it can be produced from suitable conservation board 

such as PAT-tested passe-partout board or Microchamber board. The necessary decoration 

can be performed with pigments of mica and binders like Paraloid B-72, both of which are 

109 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 291–301. 

 



materials that have passed the PAT and are appropriate for conservation work on 

photographic materials. 

 

Broken image carrier 

If the image carrier is broken, several technical solutions are possible. Fragments can be 

secured with conservation epoxy resin like HXTAL NYL-1 or Araldite 2020, specially 

designed for use on glass.110 This technique, known from the field of glass conservation, can 

consolidate small glass fragments.111 In case of just two or three larger fragments, it is 

possible to secure them in place just by placing the fragments in a sandwich (with polyester 

film or another thin glass sheet), as described in Version 1.  

Araldite 2020 has been successfully used for several treatments of broken glass 

supports for photographic negatives and daguerreotype cover glasses, and a simple test of the 

epoxy confirmed the manufacturer’s claim that this material is reliable when it comes to 

resisting yellowing/color change (see Chapter 9).  

 

Selecting the appropriate conservation materials  

An intact historical housing is crucial for the integrity and the preservation of the wet 

collodion positive. To fulfill the goal of making a preservation housing, several issues need to 

be taken into consideration, such as the protection of the image silver and other elements, the 

best way to incorporate the conservation materials into the historical design, and the 

treatment’s practicality, economic costs and technical and ethical suitability. 

 

Protection of the silver image  

The uncoated wet collodion positive needs specific requirements to slow down deterioration, 

for which it is necessary to isolate the silver image from the harmful effects of the historical 

housing materials like board, wood, hide glue and to a certain degree soda-lime glass. The 

chosen materials to achieve this are Schott BOROFLOAT borosilicate float glass,112 Corning 

110 HUNTSMAN – Araldite 2020 (XW 396/XW 397), 2018: http://polymerteknik.com/doc/araldite-2020-

tekniskt-datablad.pdf; KREMER PIGMENTS 2017: HXTAL NYL-1 

http://shop.kremerpigments.com/media/pdf/97250 _HXTAL_Tech_Sheet.pdf. 

111 Puille, Stephan, glass conservation techniques, practical lectures at the FHTW Berlin – University for applied 

science Berlin 1998.  

112 SCHOTT BOROFLOAT® 33, SCHOTT Technical Glass Solutions GmbH 

http://www.schott.com/d/borofloat/f93c99b0-c9e8-4d57-a81f-148168a733bc/1.0/borofloat33_allg_de_web.pdf. 

http://polymerteknik.com/doc/araldite-2020-tekniskt-datablad.pdf
http://polymerteknik.com/doc/araldite-2020-tekniskt-datablad.pdf
http://shop.kremerpigments.com/media/pdf/97250%20_HXTAL_Tech_Sheet.pdf
http://www.schott.com/d/borofloat/f93c99b0-c9e8-4d57-a81f-148168a733bc/1.0/borofloat33_allg_de_web.pdf


/ PGO – ARC reflection-free selected white barium-borosilicate float glass (see also the 

Appendix 7),113 Polyester film and LINECO Self-Adhesive I-Film Sealing Tape.  

All these materials are safe for image silver according to the Photographic Activity 

Test (PAT) – ISO 18916, which provides information about possible chemical interactions of 

these materials with photographic material. A conservation or storage material is considered 

safe for use on photographic material if it has passed the PAT.114 

To improve the durability of the silver image, a possible additional step could be to 

use an inert gas. This is a principle used also for other materials in conservation. By filling the 

air between the wet collodion positive surface and the cover glass (or the protective glass in 

the preservation package) with an inert gas, oxygen and other corrosive gases would be 

removed. This would to a great degree slow down corrosion processes. However, making the 

housing design airtight is not easily done. Argon, a noble gas used to prevent oxidation 

reactions for several purposes, is suggested as a suitable gas to work with. It is easy available, 

and prices are low.115 In case of use in this project, all sealing work must be done in a little 

box chamber filled with the inert gas, allowing the conservator to work in it with both hands.  

 

Cover glass replacements 

Both, modern soda-lime glass and borosilicate glass are available as common float glass or in 

the old-fashioned cylinder-made version. The modern soda-lime glass, in this case sold as 

window or frame-maker glass, is the present-day version of the traditional soda-lime glass 

used in the nineteenth century. It is available in a wide variety of thicknesses and optical 

properties. This type of glass is hard to find in a neutral color, unfortunately, as is also the 

case with the nineteenth-century soda-lime glass, but it exists in an almost neutral color to 

113ARC-Anti-Reflection CORNING plus: 7059 / 7059F low alkali barium-borosilicate glass, Präzisions Glas & 

Optik GmbH 2017: https://www.pgo-online.com/intl/curves/ARCR_kurve.html; Corning Incorporated USA 

2018: Low alkali barium-borosilicate display glass https://www.corning.com/worldwide/en/products/display-

glass.html. 

114 Kilde, Kathrine, The Photographic Activity Test, pp. 7, 9, 17–27;  

Image Permanence Institute | Photographic Activity Test (PAT) 2018: 

https://www.imagepermanenceinstitute.org/testing/pat. The Tests are usually ordered from the companies and 

institutions producing, selling or purchasing archive and conservation materials (see also chapter 2). 

115 University of Texas at Austin – Harry Ransom Center –2017: The First Photograph: 

http://www.hrc.utexas.edu/exhibitions/permanent/firstphotograph/conservation/#top;  

The Getty Conservation Institute 2017: Applied Research – The First Photograph Project 

http://www.getty.edu/conservation/our_projects/science/photocon/photocon_component3.html. 

https://www.pgo-online.com/intl/curves/ARCR_kurve.html
https://www.corning.com/worldwide/en/products/display-glass.html
https://www.corning.com/worldwide/en/products/display-glass.html
https://www.imagepermanenceinstitute.org/testing/pat
http://www.hrc.utexas.edu/exhibitions/permanent/firstphotograph/conservation/#top
http://www.getty.edu/conservation/our_projects/science/photocon/photocon_component3.html


shades of light green, green yellow or blue green. Soda-lime glass is inexpensive and easy to 

work with, and it is a moderately stable material if provided with good environmental 

conditions. However, this type of glass usually develops glass corrosion over time.116 Thus, 

borosilicate float glass has also been used in this project.  

There is no difference in surface characteristics between modern soda-lime glass and 

borosilicate glass since both types are produced in identical shapes as mentioned above. 

Compared to soda-lime glass, however, borosilicate glass contains boron oxide, phosphorus 

oxide and other special ingredients, in addition to a higher silica content. This composition 

makes borosilicate glass a very stable material, both chemically and physically, compared to 

traditional soda-lime glass, making it a perfect material in combination with the photographic 

silver image. Borosilicate glass is also more resistant to mechanical damages (like scratching), 

heat and temperature changes (its expansion coefficient is low) and environmental factors 

such as high humidity and a wide variety of chemicals.117 Since borosilicate glass is 

somewhat resistant to scratching, it is of course harder to cut. Today, it is available in a wide 

variety of thicknesses and at an affordable price. Other significant advantages are the color of 

the glass, which is almost exclusively neutral. Its mechanical stability helps to prevent 

damages somewhat. However, the major advantage is its chemical stability, which prevents 

glass corrosion in the long term.  

Another option might have been to use antique glass, as it potentially has the right 

color, but not only is antique glass hard to find, it also breaks much easier than modern glass. 

It is obvious that there are not many good reasons to use such glass today. For the 

conservation housing of the North American and European housing design, one of the most 

permanent glass alternatives was chosen, namely borosilicate glass.  

 

Cover glass for the new interior conservation package of the European housing design 

(version 1 and 2) 

For the interior conservation package, two factors are critical: first, the permanence of the 

glass material and its properties, with regard to interaction with the photographic material; 

and second, the retention of the original impression of the nineteenth-century European 

housing design. To achieve this, Corning / PGO – ARC reflection-free selected white barium-

116 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 289–290. 

117 Murata, Hanako, Investigation of Historical and Modern Conservation Daguerreotype Housings, pp. 82–87; 

Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 289–290. 



borosilicate float glass was chosen. Because of its optical coating, such glass has very low 

light reflection and extremely high light transmission values according to the company 

information. Similar borosilicate-based glass has passed the PAT, proving it safe for 

photographic materials. It also blocks UV radiation to a very high degree, which is a valuable 

property since uncoated and often already deteriorating wet collodion positives are more 

affected by UV radiation.118 The minimum thickness of such glass is 1.1 mm, which is 

sufficient to minimize the disturbance to the conservation package design.  

 

Sealing tape and film to build the airtight conservation package  

Traditionally, paper tapes based on hide or bone glue were used to seal wet collodion positive 

and the earlier daguerreotype housings. These are materials that have disadvantages as they 

change dimension and become brittle over time. A new preservation sealing needs to stay 

tight and intact for decades, and it should prevent air circulation within the conservation 

package and housing. Also, the materials should not make the whole sandwich larger or 

thicker than necessary. Most importantly, the sealing materials should not interact with the 

photographic silver image or any other material of the original housing. For that reason, tapes 

and films need to have passed the PAT. The chosen sealing tape material for the intended 

work is Lineco I-Film,119 a polyethylene-based tape with embedded metallic copper and 

coated with an acrylic self-adhesive glue. This material has passed the PAT. It is airtight so 

that no significant gas circulation in the housing can harm the image silver. This film is 

flexible, durable and resistant to puncture damages, and it is uncomplicated to both apply and 

remove it. Interleaving materials for the metal sheet for the North American design or the 

glass sheet in the conservation package are polyester film (75 µm) and MicroChamber paper 

pH 7 (alternatively, KLUG photographic archival paper unbuffered, 90 g/m²).120  

 

Incorporating the conservation materials in the historical design 

It should not be difficult to incorporate the conservation materials into the North American 

housing design. The suggested borosilicate glass resembles the look of the original glass well. 

The new conservation sealing materials and glass conservation work are not visible to the 

118 Appendix 7, List of conservation materials used during this project. 

119 Lineco, Division of University Products. Inc. 2018 http://www.lineco.com/cart.php?m=product_list&c=1581. 

120 KLUG Conservation 2017: https://www.klug-conservation.com/Photographic-Archival-Paper-Natural-white-

without-an-alkaline-buffer. 

http://www.lineco.com/cart.php?m=product_list&c=1581
https://www.klug-conservation.com/Photographic-Archival-Paper-Natural-white-without-an-alkaline-buffer
https://www.klug-conservation.com/Photographic-Archival-Paper-Natural-white-without-an-alkaline-buffer


general audience. However, incorporating the conservation materials into the European 

housing design is more challenging, especially when it comes to applying an inner housing 

package. ARC Reflection-Free – Selected White Float Glass (see Appendix 7) is suggested 

for this task, since the coating makes the glass almost invisible to the observer and thereby 

less disturbing. The minimum thickness of the glass is 1.1 mm. With the conservation sealing 

tape, the whole housing gains an additional thickness of approximately 1.4–1.6 mm. 

Compared to the overall thickness of this type of housing of about 11–15 mm (depending on 

original materials and type), this can be a reasonable compromise. Working with borosilicate 

glass can be more difficult for conservators not used to this material. Because of its 

properties, where the structure of the glass develops little tension under pressure or heat, it is 

harder to cut than traditional soda-lime glass. A diamond cutter is the suggested way to cut 

this material.  

The prices for tools and materials are quite reasonable and should not be a problem for 

most conservation studios or institutions. Contrary to early days of borosilicate float glass, or 

special epoxy glue for glass conservation, conservation materials nowadays are available at 

relatively low prices.121   

121 The estimated costs for materials of the North American design conservation housing will be about 

NOK 600–800. NOK 700–1000 is estimated for the conservation housing of the European housing design 

because additional material is needed for the conservation package. In case of additional conservation work, like 

the restoration or replacement of the original paint-decorated cover glass, the material costs will rise to 

NOK 1500–2000. If inert gas is used, the sealing of the conservation/preservation housing must be airtight. The 

cost per treatment would rise and can be estimated to be an additional NOK 1500–2000 per housing. Working 

hours are not included since these vary greatly as they are highly dependent on the condition and complexity of 

the original. 



Chapter 9. Conserving wet collodion positives 

 

About the importance of documentation  

Before any conservation work, it is vital to document thoroughly the object to be worked on. 

For cased images, this means producing photographic and written documentation of the 

object’s condition, but also recording the position of the photographic plate and the passe-

partout, spacer, cover glass, and so forth in the housing or frame. It is important to take 

accurate measurements of the size and thickness of the original cover glass, the size of the 

image carrier, the thickness of the different glass materials and all other parts. All this 

information will be relevant for the later assembly, but also for the possible manufacture of 

replica parts like cover glass and decorative elements like outer tape or passe-partouts. 

Additional information, for example the labels of photographers and case makers, will be 

relevant for research and for documentation in the collection database.  

 

Treatment steps 

 

Opening and disassembling the original European housing 

The sealing tapes of the European wet collodion positives are very often decorated in assorted 

colors and imprinted structures. In many cases they are damaged or partly missing. When 

conserving the housing, it is wise to keep as much as possible of these tape fragments, even in 

damaged condition, since they can partly be restored and reapplied together with a new 

sealing material. The sealing tape may be removed by carefully applying moisture since the 

historical glues used in these tapes are moisture-sensitive. Moisture may favorably be applied 

either by an ultrasound-driven preservation pencil or by careful application with a watercolor 

brush. The removed tape pieces should be stored in a labeled container for later restoration 

and use. 

After all the sealing tape has been removed, the housing can be opened and 

documented from the inside. At this stage the image plate is still assembled on the passe-

partout and typically secured by some simple paper tape. These tapes tend to be rather loose, 

so they may be easily removed by hand. However, should the securing tape still have a strong 

bond with the image plate, removal should be performed very carefully. The use of moisture 

to remove these tapes is not recommended because of the risk of damaging the collodion layer 

or the background varnish. Carefully applying mechanical force or simply cutting the tape 

should be safe in many cases.  



With the housing disassembled, the next step is to check the condition of the inner 

housing parts and clean the cover glass, passe-partout and image plate.  

 

Opening and disassembling North American housings  

The disassembly of the American wet collodion positive is somewhat different. The package 

with the image plate is placed in a case, with a front and a back cover, as described in 

Chapters 5 and 6. In most cases, as intended when originally assembled, the package sits 

tightly and is not possible to remove without the use of mechanical force. The use of a 

vacuum tool (Figure 114) for this task is therefore recommended; the use of spatulas or other 

flat tools to lift the image package out of the 

case is not advisable since it likely will 

damage and deform the brass preserver, and 

in the worst case it might also damage the 

image plate or cover glass.  

When the image package is taken 

out, the preserver can carefully be opened 

and removed after its position has been 

documented. Contrary to the daguerreotype 

plate of the identical housing type, the wet 

collodion plate is often not sealed to the cover glass, and in most cases there is no paper 

sealing tape at all. If a paper seal has been used, it should be removed with great care, as when 

removing the plate-securing tape of the European housing type. After completely 

disassembling and documenting all the housing elements, the next step is the cleaning of the 

housing parts and the image plate. 

 

Cleaning the wet collodion positive plate and the housing elements 

The main purpose of cleaning the housing parts and image plate is to remove dust, insect parts 

and various deterioration products. Careful dry cleaning with soft brushes and pressured air is 

often sufficient. Pressured air should be used with great care to prevent additional damages; 

an oil-free source is obligatory.  

When cleaning the sensitive image plate, especially the unvarnished wet collodion 

positives, the use of pressured air should be limited to the use of an air blower (Figure 138 

page 120). Using brushes of any kind to dust and clean unvarnished wet collodion positives 

should be avoided. The surface of unvarnished wet collodion will in the most cases not stand 



any mechanical force. Scratching and abrasion can be expected. Here it should be mentioned 

that not all dust needs to be removed. Nineteenth century techniques are handmade and 

virtually never had a flawless appearance, so what may look like dust or insect droppings can 

also be a part of the processing or encapsulated dust during coating.  

Old treatment approaches suggest a complete immersion of the image plate in a 

cleaning bath for cleaning and chemical treatment.122 Such treatment is no longer 

recommended due to the uncertainty of the result, where the object safety is risked because 

there is no way to control the treatment progress. The use of organic solvents or water in 

limited image areas should also be avoided or only be considered after careful spot testing. 

There are several reasons for restricting the use of water and other solvents. There will 

potentially be a preparatory layer of albumen or gelatin (see Chapter 4), which will expand 

upon the application of water and potentially cause the image layer to delaminate. In any 

stage of condition, the image layer of collodion and the protective varnishes react on a large 

variety of organic solvents in any stage of condition. In addition, any hand coloring will be 

altered or damaged if using of solvents.123  

 

Consolidation of the image layer  

The consolidation of a detaching image layer is a challenging task since the collodion layer, 

the possible albumen or gelatin preparation layer underneath, and an existing protective layer 

on top, will react with almost any kind of consolidation material or solvent treatment. In 

recent years, treatments with consolidation solutions based on methylcellulose, gelatin, 

polyvinyl acetate and various polymethacrylates in different solvents and solvent 

concentrations have been used. The use of a solvent chamber treatment to re-attach the image 

layer has also been discussed in the conservation literature. The success of these treatments is 

highly depending on the condition of the support and the skill of the conservator. Glass 

corrosion, which can be found on virtually all wet collodion plates, will also get in the way of 

a good adhesion of the consolidation. Nevertheless, in many cases consolidation is a good 

conservation step and advisable before reassembling the wet collodion positive with its 

housing. In this project a 5 % B-72 (ethyl methacrylate co-polymer) in ethanol was 

successfully. The application ought to be tested first on an edge that is normally not visible in 

122 Hansch, Martin, Frühe Photographien, pp. 42–45. 

123 American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Cased photographs: 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates, section: 2.4.4.3.  

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates


the assembled condition. The consolidation should be only locally applied and in very small 

amounts. The solvent ought to evaporate before applying more consolidation solution in the 

desired area. Since almost any kind of delamination for this object is related to the action of 

glass corrosion, it can be said that consolidation under this circumstance is only a temporary 

solution. For a good long-term effect, any consolidation has to go hand in hand with good 

storage and handling conditions as recommended for any kind of photographic material.  

 

Restoring and reconstructing the black background 

There are four different materials that may be used to create a necessary dark or black 

background for the wet collodion positive: tinted glass, black (dark) paper, black (dark) velvet 

or black paint/varnish, mostly on the back but also on the front of the collodion plate. The 

paper and velvet may fade over time, making the image look faint and less brilliant. The 

velvet may also suffer from insect damages or brittle fibers. The proper conservation step is to 

replace the faded material with a new equivalent.124 The original background materials should 

be kept separate but together with the object. 

Conserving the background varnish is more complex. This varnish is often made of 

black pigment like lamp black mixed with bitumen, asphaltum or linseed oil. It is regularly 

applied in a thick layer. As described in Chapter 6, thick layers often develop large cracks and 

delamination. One way to lessen the effect of the cracking is by placing a black glossy paper, 

or black velvet, background behind. This is a moderate and non-controversial alternative but 

might not be enough if the exfoliation/ delamination is extensive. Loose and brittle fragments 

should be secured by consolidation with for example B-72 in xylene. Great care must be taken 

when applying the varnish. Only tiny amounts of consolidating solution should be used in a 

step-by-step treatment so that the solvent may swiftly evaporate.125  

When the background paint has completely deteriorated, replacement is a possibility. 

This is a somewhat controversial step since glass corrosion often is the cause of the damage, 

and the step may seem too drastic. However, it must be mentioned because it is an often-

discussed form of treatment. If the background paint is to be replaced, the residues of the old 

paint and glass corrosion products should be removed as carefully and completely as possible, 

using mechanical force and, if necessary, a solvent. The new varnish must be applied gently 

124 Hendriks, Klaus B., Fundamentals of Photograph Conservation – pp. 346. 

125 American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Cased photographs: 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates, section: 2.4.4.4. 



and in a thin layer. Valuable experience has been gained by using a varnish made of spinal 

black in B-72 and ethanol.126 New varnish applied to a glass support with an earlier glass 

corrosion problem has limited adhesion. It must be mentioned that all treatments involving 

consolidation and varnish application can be successful only when they run parallel with 

appropriate storage and display conditions (see page 125). However, a safer method to replace 

a missing black varnish background is simply the use of black paper or black velvet. This step 

should of course be documented like all conservation steps.  

 

Repairing broken and damaged image plates  

Suggested treatments for broken glass plates with modern epoxy adhesives127 or an ethyl 

methacrylate co-polymer like B-72 have shown some success but can also be hazardous for 

the object.128 The application is complicated, especially on plates with a paint application on 

the back. Some epoxy adhesives also have the reputation of interacting with photographic 

material, so that tests such as the PAT are still necessary. Another major problem with 

adhesives is their removal, if required. Almost any kind of solvent or heat might potentially 

alter and damage the variety of the original materials. A problematic aspect is that the cracks 

in the glass support often existed for a long time, meaning they would also suffer from glass 

corrosion. This makes the application of an adhesive questionable since repaired areas stay 

quite visible and will not have the necessary bond. With only a few fragments, a conservative 

handling of this issue is recommended.129 In order to align and place larger fragments in the 

housing and seal the elements together, a possible solution is to use a conservation inlay made 

of conservation board as thick as the glass.130 An assembly with one of the aforementioned 

adhesives may in some circumstances be a necessary step for securing the image. It is difficult 

to handle, group and hold in place a larger number of fragments. Treatment approaches 

126 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 290. 

127 HUNTSMAN 2018: Araldite 2020 (XW 396/XW 397) http://polymerteknik.com/doc/araldite-2020-tekniskt-

datablad.pdf;  

KREMER PIGMENTS 2018: HXTAL NYL-1 

http://shop.kremerpigments.com/media/pdf/97250_HXTAL_Tech_Sheet.pdf. 

128 American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Cased photographs: 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates, section: 2.4.4.1; 

Davison, Sandra, Conservation and Restoration of Glass, pp. 338–339. 

129 American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Cased photographs: 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates, section: 2.4.4.1. 

130 Hendriks, Klaus B., Fundamentals of Photograph Conservation, pp. 321–322.  

http://polymerteknik.com/doc/araldite-2020-tekniskt-datablad.pdf
http://polymerteknik.com/doc/araldite-2020-tekniskt-datablad.pdf
http://shop.kremerpigments.com/media/pdf/97250_HXTAL_Tech_Sheet.pdf


known from the field of glass conservation are helpful. Such treatments have many 

similarities to the treatment of the broken cover glass and will therefore be discussed in the 

next chapter.  

 

Treating the original cover glass (consolidation, glass repair) 

Treating paint-decorated cover glass by consolidating the paint layers is much like 

consolidating the layers of the background paint and the collodion layer, as previously 

described in this chapter. Here, too, the major factor for delamination is glass corrosion and 

the deterioration of paint (see Chapter 6).131 Previous damages will also here limit the 

treatment’s success, which will also depend on improving the environmental conditions.  

When it comes to repairing the glass, some factors need to be considered. Besides the 

esthetical dilemma, a crucial factor, especially for the European housing design, is that the 

cover glass is also a vital part of the housing 

system, giving support to the whole housing 

structure. Broken cover glasses do not 

provide full support, particularly not when 

the glass has cracked into several fragments 

or if fragments are missing. Still, in some 

situations, for example with a minor damage 

(Figure 115) or a special decorated glass 

that is hard to reconstruct, repair of the glass 

can be both possible and necessary. For a 

successful glass repair, some aspects are 

critical: the fragments must be few and complete and both correctly aligned and gripped 

tightly enough during the repair process. The glass must be clean with a corrosion-free 

surface in the cracked areas to receive the adhesive; and an adhesive must be used with 

appropriate properties concerning flow characteristics, adhesion, optical properties / glass 

refraction index and interaction in regard to off-gassing with photographic silver.  

Glass conservators have proposed several solutions that meet this goal, and the present 

author has chosen one that has repeatedly proven successful. For this treatment the cover 

glass fragments are placed and aligned on an even glass sheet with the unpainted side up. The 

evenly aligned fragments are then fixed in place with pressure-sensitive tape strips. When in 



this locked position, all the fragments are further steadied with metal bridges made of brass 

wire (Figure 116), which are mounted on the glass surface by a fast-bonding cyanoacrylate 

(this bond is not strong and is easily removed after treatment). The tape is then removed, and 

now the alignment can be checked for the last time before the adhesive is applied. The whole 

object is then lifted up and placed on little pieces of glass of the same thickness (these are best 

made from one glass sheet). These glass elements work as distance holders for the working 

support. The liquid adhesive may now be applied with the tip of a scalpel or similar tool. The 

adhesive will be forced into the cracks by capillary forces until all the cracks are filled. The 

distance holders and metal bridges ensure that no adhesive seeps outside the crack areas. In 

many cases it is recommendable to perform these steps on a light table in order to apply the 

adhesive with greater control. When the adhesive has finished bonding, the metal bridges can 

be removed. This is done by applying small amounts of ethanol to the feet of the bridges and 

taking them off with the aid of tweezers. After lightly cleaning the glass surface, the glass 

repair is completed.132  

132 Puille, Stephan, glass conservation techniques, practical lectures at the FHTW Berlin – University for 

Applied Science Berlin 1998. 

 



Adhesives for glass 

Three types of adhesives are common and recommended for this treatment: B-72 in acetone 

or other solvent, Araldite 2020, and HXTAL NYL-1.133 B-72 has been tested and is approved 

for use with photographic material, but it does not have the appropriate glass refraction index, 

nor does it bond as well as the other two adhesives specially designed for use with glass. 

Araldite 2020 is preferable, not only because of the properties described but also because 

other possible risks are eliminated when using the special sealed preservation housing, as 

described later in this chapter. There is evidence that some types of epoxy may yellow over 

time but in many cases hold up well depending on light conditions and material used.134 The 

author has reason to believe that Araldite 2020 performs satisfactorily over time, visually 

experiencing that test objects joined with Araldite 2020 and exposed to bright daylight for 

about eight years with no yellowing or other change in their optical or physical behavior.  

 

Replacing broken or damaged cover glass without paint decoration 

A different approach should be used for repairing broken or damaged cover glass without 

paint decoration. Some European-style housings (see chapter 5) and most North American 

housings have no painted decoration, and for those it is easier and advisable to replace the 

broken glass with new, equivalent glass, using either modern soda-lime glass or borosilicate 

glass, as described in the section on cover glass replacement in chapter 8.  

 

Reconstructing and replacing cover glasses with paint decoration 

The major ordeal when conserving European wet collodion positives is the high amount of 

extensively damaged, broken or completely missing cover glasses. The original cover glasses 

(or their existing fragments) from this period were often decorated or hand-painted from 

behind in the manner of Hinterglasmalerei, a German term for reverse-glass painting or verré 

églomisé, an eighteenth-century French term for reverse-decorated, gilded and painted glass. 

Occasionally, the cover glasses were also decorated with metallic gold lines. It is very time-

consuming to satisfactorily restore or reconstruct such cover glasses, even when the 

 Koob P. Stephen, Conservation and Care of Glass Objects, pp. 57 – 74. 

 Davison, Sandra Conservation and Restoration of Glass, pp. 276–277, 338–339. 

133 HUNTSMAN – Araldite 2020 (XW 396/XW 397) http://polymerteknik.com/doc/araldite-2020-tekniskt-

datablad.pdf; KREMER PIGMENTS 2017: HXTAL NYL-1 http://shop.kremerpigments.com/media/pdf/97250 

_HXTAL_Tech_Sheet.pdf  

http://polymerteknik.com/doc/araldite-2020-tekniskt-datablad.pdf
http://polymerteknik.com/doc/araldite-2020-tekniskt-datablad.pdf
http://shop.kremerpigments.com/media/pdf/97250%20_HXTAL_Tech_Sheet.pdf
http://shop.kremerpigments.com/media/pdf/97250%20_HXTAL_Tech_Sheet.pdf


conservator is highly skilled and uses tools like handmade masks. There are several ways of 

reproducing the original cover glass design. All reproduction requires the broken cover glass 

original or fragments, or at a minimum the original’s design and measurements. One way of 

reproducing the cover glass is to use the original formula for paints and varnishes, similar 

glass (soda-lime glass) and similar application methods for the paint decoration (verré 

églomisé / Hinterglasmalerei). Knowledge about nineteenth-century binders, pigments and 

materials used in reverse-painted cover glasses is necessary for the application of these 

antique techniques but also for the use of newer materials. Laboratory analyses indicate that a 

wide range of pigments and binder substances have been used to decorate cover glasses with 

paint. Almost everything available in the period that proved effective for painting on glass 

was used. Small workshops and manufacturers produced series of handmade housing systems 

for photographic studios. Thus, it is no surprise to find many variations in design, materials 

and techniques. Some typical binders at the time would have been shellac, dammar, sandarac, 

bitumen, asphalt, Canada balsam, casein glue, oil of turpentine, rabbit-skin glue and linseed 

oil. Common pigments included for example carbon black, lamp black, bone black, red iron 

oxide pigment, chalk and plaster.135 The golden lines were commonly decorated with the help 

of brass powder or by using metallic gold (liquid gold).136 How these glasses and frames were 

made was rarely documented in written form, neither were related techniques like frame and 

mirror making.137 As for nineteenth-century binders, none of them above mentioned 

135 Grinde, Lene, Conservation of Stereo Daguerreotype, pp. 41;  

The study shows that almost all cover glasses had an individual binder pigment combination. One of the major 

reasons for the authors decision not to deepen the study of paint material in this project. See also Appendix 5. 

Barcella, Caroline, The Conservation Project of the Manila Daguerreotypes, pp. 46, 111–125;  

Clark, Susie, Workshop on the History and Conservation of Cases, Passepartout and Decorative Cover Glasses 

used for Photographs 26–27 April 2012, verbal information. 

Again, the author has chosen to limit the information on paint and varnish materials since this topic is beyond the 

scope of this project. See also Appendix 5. 

136 Grinde, Lene, Conservation of Stereo Daguerreotype, pp. 22 and Appendix 6. 

Brendle Metalquimica, S.A. 2018: http://www.brendle.es/applications-liquid-gold-decorative-industry/;  

Hunt, L. B., Gold Bulletin – The history and technology of gilding processes, Gold in the pottery industry, 

Volume 12, Issue 3, 1979, pp. 124–127. 

 

137 Grinde, Lene, Conservation of Stereo Daguerreotype, pp. 41;  

Clark, Susie, Workshop on the History and Conservation of Cases, Passepartout and Decorative Cover Glasses 

used for Photographs 26–27 April 2012, verbal information.  

Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 285–286. 

http://www.brendle.es/applications-liquid-gold-decorative-industry/


techniques can be recommended since none would pass the photographic activity test (PAT), 

meaning that none of these materials would be safe to use together with photographic 

material.138 As a result, conservation standards dictate that only a limited variety of materials 

can be used for the paint design.  

 

Binder materials for cover glass replicas need to fulfill the following basic 

requirements:  

• pass the Photographic Activity Test  

• resemble the nineteenth-century look  

• adhere well to glass also over time  

• varnishes should not interact with other paints neither during application nor in 

a long-term perspective 

 

From a variety of possible binders, a few modern binders have these necessary 

properties also in regard to the PAT. Successful work has been performed with a water-based 

acrylic binder from Lascaux Artists and Paraloid B-72 in Toluene. Shellac does not pass PAT, 

but it is useful for applying thin lines and may be used if isolated behind layers of B-72 binder 

after the last paint layer has been applied. From a wide variety of pigments used in the 

nineteenth century, a few have proven to be highly compatible with the suitable binders 

named above, and they closely resemble the quality of the colors seen on nineteenth-century 

cover glasses. Tests and earlier projects with modern pigments showed that they are suitable 

as reconstruction materials too. Table 3 shows pigments that, together with binders like 

acrylic binder in aqueous solution or B-72 in Toluene, proved to have suitable properties.139  

 

 

 

 

 

 

 

 

138 Appendix 6, PAT – tested materials by Lene Grinde. 

139 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 286–288.  



Table 3. Pigments suitable for cover glass replicas  

 

 

Application techniques / decorating cover glasses  

Paint decoration can be applied with handmade masks or by free hand like in the techniques 

of the nineteenth century. This is time- and resource-consuming and the end product depends 

on the skill of the conservator. If there are many fragments, or if original fragments are 

missing, computer and plotter technology can help to reassemble the original design. Such 

technology is quite suitable for reconstruction when it is necessary that the measurements and 

design elements be as similar as possible. Computer/plotter-generated self-adhesive masking 

film is a universal tool for many applications in paint decoration and many other applications. 

A great variety of decoration and masking films for all kinds of purposes is available. The 

author first came across this technology while visiting a graphic art studio, and it became 

apparent that this product would be useful for producing cover glass designs, as it is quite 

widespread, easy and cheap. In the following I will describe how this tool has been used in 

the daguerreotype / ambrotype cover glass project.140 

140 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, pp. 291–297.  

Pigment examples 

Black Gold Others (to make different 

colors and shades) 

• Bone black 

(Kremer 

47100) 

• Ivory black 

(Kremer 

12000) 

• Spinel black 

(Kremer 

47400) 

• Mica pigments / pearl luster 

/pearlescent pigments in 

different shades of gold  

• (Kremer Pigments 50000–50990 

and Deffner & Johann 1785900) 

• Metallic gold powder/ Altgold/ 

Malergold (Deffner & Johann 

3256000) 

Different pigments in 

acrylic aqueous emulsion 

of Lascaux Artists’ 

Acrylic Colors 3920  

: oxide black, 

ultramarine deep blue, 

titanium white, cobalt 

blue, emerald green, 

carmine red, permanent 

yellow medium, yellow 

ochre, English red  



Step 1: Fragments of a broken cover glass or a handmade sketch are scanned together 

with a centimeter scale (Figure 117 and 118). Original fragments or a handmade sketch are 

used to keep a human touch in the final product. The image is then transformed to a graphic 

image to make the mask. Missing parts of the fragments are replaced in the image. The image 

of the final décor is placed in the right proportion with the help of graphic software. Important  

proportions include the general size of the original but also the thickness of the lines and 

“brushstrokes.” The original’s dimensions and asymmetric properties are copied as far as 

possible at 1:1 scale in the final plotter 

image. The final image is copied to make 

masks in one step on one masking film sheet. 

Step 2: The décor image is sent to a 

special plotter/cutter unit, which cuts the 

final image in the masking film with minute 

cutter blades. The masking film is then 

arranged on a working table where specific 

parts of the cutout are removed (Figure119), 

after which the masking film is covered with 

transfer film. The removal of cutout areas 

can also be done later if desired.  



Step 3: After cutting the masking film pieces to the cover glass sizes, the material is 

ready for use (Figure 120). The previously cleaned cover glass sheet should be placed on a 

smooth and flat surface, perhaps secured with a 

little piece of double-sided tape. It is practical to 

have a dark background since this makes it easier 

to see dust and air bubbles on the glass sheet or the 

film. When transferring the film to the glass 

surface, about 1/10 of the thick, waxy mask carrier 

paper should be detached so that only one narrow 

side of the tacky masking film gets in touch with 

the glass, making it easier to position the mask 

correctly edge to edge on the glass sheet. After 

setting the masking film correctly, the rest of the 

carrier paper is removed carefully, and the film is 

pushed down with a wide spatula from one end of 

the glass sheet to the other (Figure 121). It is 

critical to do this evenly and smoothly to avoid big 

air bubbles between film and glass surface. Should 

some bigger air bubbles appear, however, it is 

possible to remove them with a needle or the tip of 

a scalpel. 

 Step 4: When the film is fixed to the glass, 

the transfer paper can be removed (Figure 122). 

This is done by lifting one edge and slowly 

removing it from edge to edge.  

 Step 5: If the desired area of the masking 

film has not been removed right after the 

printing/plotting, it can also be removed now. 

Some masking films leave a little bit of residue on 

the glass surface. This should be cleaned off with a 

cotton swab moistened slightly with distilled 

water, since it may disturb the paint application. 

Moreover, it is sometimes advisable to apply gentle pressure to push the edges of the cutouts 

in the masking film down to the glass surface. A useful tool for that is a little Teflon spatula. 



 Step 6: The prepared varnish for the first 

step, for example the gold lines, can now be 

applied to the open glass surface (Figure 123). 

Step 7: After a short drying time, the 

masking film that covers the background area is 

removed carefully from edge to edge (Figure 

124). It is important not to wait too long with this 

step since otherwise parts of the recently applied 

décor may inadvertently be removed and thereby destroyed. Sometimes a little cut in the paint 

edge can be helpful to start the removal of the masking film.  

 Step 8: The now open glass area is 

checked and may be cleaned of possible tape 

residue.  

Step 9: The background color is evenly 

applied to the glass surface (Figure 125). 

Step 10: The last part of the masking film, 

left in the center area for the opening in the cover 

glass, is removed carefully. It is again important 

not to wait too long after the paint application, otherwise paint may come off where it should 

not.  

Step 11: After the paint has 

dried, the opening of the cover glass can 

be cleaned. The cover glass is now ready 

for use in the rehousing (Figure 126). 

 



Gilding technique for mirror-like metallic gold lines 

Some daguerreotype or ambrotype cover 

glasses have decorative mirror-like 

metallic gold lines (Figure 127). These 

lines often resemble metallic gold lines 

known from china or glassware. There 

are several ways, also known in the 

nineteenth century, of applying such 

lines. Two historical methods, which 

both work well and can be used without 

difficulty in larger and smaller conservation 

units, are the application of gold leaf or “liquid 

gold”.  

 For the gold leaf method, 1 g of gelatin is 

dissolved in 125 cm³ of distilled water at 60 

°C.141 The solution should be very clean and 

possibly filtered before use. To create the thin 

metallic lines with the masking film system, it is 

a good idea to start with the background paint 

application. Then remove the masking film 

pieces for the lines and apply the gold leaf to the 

already applied background paint in the open, 

overlapping areas. 

The fresh gelatin solution is brushed on 

the glass area that is supposed to be gilded 

(Figure 128). The small gold leaf pieces are then 

applied to this surface with a gilder’s brush (Figure 129). Some instructions recommend using 

soft leather or paper to press the gold leaf down after application. For the purpose of making 

small gold lines, this step has not proven to be all that practical because some gold tends to 

stick to the leather. When the water has evaporated, the gold adheres well to the glass surface   

141 Rottländer, Hans, Historische Techniken des Malers, Bremerhaven, 2000, pp. 186;  

Schönburg, Kurt, Historische Beschichtungstechniken, 2001, pp. 336–337;  

Corning Museum of Glass 2018: https://www.cmog.org/video/gold-leaf. 

https://www.cmog.org/video/gold-leaf


(Figure 130). Some gilding instructions 

recommend also gilding twice in order to fill in 

imperfections like small areas without gold.142 

Finally, to protect the fine gold layer and correct 

small imperfections in it, it is possible to cover the 

dried gold coating with a layer of yellow varnish 

(Figure 131).143  

The application with liquid gold for 

mirrorlike gold lines, also known as bright gold, is widely 

used in the decoration of glass and was well known in the 

nineteenth century. Liquid gold applications were first 

manufactured at the Royal Porcelain Factory at Meissen in 

Saxony in the early 1830s. The formula for mixing 

microscopic small gold particles in suspension with 

natural oils and chemicals was a well-kept secret, made 

public first in 1851 when a patent was taken out. A typical 

liquid gold solution contains 3–12 % dissolved gold. Many 

other 

ingredients like 

natural oils, natural resins, organic acids and 

minor amounts of other metals promote a 

uniformly bright finish and good adhesion to the 

substrate. There are many assorted products on the 

market manufactured to fulfill the demands of 

glass and porcelain manufacturers. The formulae 

are to this day still kept as a commercial secret so 

that only general information is available in the 

datasheets for each product.144  

142 Kellner, Hans, Vergolden – Das Arbeiten mit Blattgold, München 2009, pp. 80 – 81. 

143 Gold, Jens, Reconstruction of European Daguerreotype and Ambrotype Cover Glasses, Norske Konserves 2 / 

2013, pp. 20–21; 

Rottländer, Hans, Historische Techniken des Malers, pp. 188. 

144 Brendle Metalquimica, S.A. 2018: http://www.brendle.es/applications-liquid-gold-decorative-industry/;  

Papazian, Aram N, Liquid Golds: The Products and Their Applications, Glass International, 1982, pp. 49–55;  

http://www.brendle.es/applications-liquid-gold-decorative-industry/


The liquid gold solution can be applied to 

the glass by brushing it on (Figure 132 previous 

page). When using liquid gold, it is a good idea to 

adjust the masking steps described above since it 

is necessary to heat up the applied liquid gold 

solution and the cover glass (700–800 °C 

depending on the product, for a few minutes). 

During heating/firing on an even heating source, 

the organic components burn off, leaving behind a 

thin, bright, mirrorlike film of metallic gold 

(Figure 133). Since only gold is left behind on the 

glass surface, the material should be no problem 

according to the PAT. However, the metallic gold 

lines can, and often will, be covered with 

recommend paint material like mentioned above 

(Figure 134). 

 

 

 

 

 

Preserving and restoring paper materials 

Paper materials that have been protected in the 

housing system are often in good physical 

condition. Of course, as already described, the 

natural deterioration process of the paper materials 

shortens fibers and changes pH values. Except for 

minor, cosmetic repairs, for example with Japan 

paper and wheat starch paste, large treatments are 

often not advisable.  

Particularly treatments involving the 

extensive use of water can change the look and measurements of for example heavy, 

Hunt, L. B., Gold Bulletin – The history and technology of gilding processes, pp. 124–127. 



decorated passe-partout materials or boards.145 On the other hand, restoring and reinforcing 

damaged sealing paper, labels and backing paper (Figure 135 previous page) can be useful for 

the reconstructing of the original expression of the object. 

 

Preserving and restoring wood, leather and shellac parts 

Wood, leather and shellac are some of the most common materials used in the North 

American housings. The multi-material characteristics of the housing types seen in this 

project suggest that colleagues from other 

specializations in the field of conservation 

should be consulted. Common issues like 

deformations and/or damaged or missing 

parts (Figure 136) can be restored or 

replaced with treatment approaches from the 

field of object and wood conservation. In 

most circumstances the usual treatment is to 

clean and stabilize the housings to make 

sure that parts and fragments are saved, 

reattached and placed in the right and secure position. Any kind of treatment of these three-

dimensional objects, from remounting loose parts to rebuilding major parts of the housing, 

can be expected and is not uncommon. Typical materials used for remounting and repairing 

housings parts made of shellac composite materials are Acryloid B72 Paraloid B-72) and 

Arcon epoxy, which are often mixed with pigments to blend in with the original material. For 

the wooden parts, but also for the leather, materials like polyvinyl acetate (PVA), wheat 

starch paste, and methyl cellulose paste are recommended for remounting and repair. Missing 

wooden parts and fragments can be replaced with new wood of balsa or any suitable wood 

material. However, completely renewing the housings is in most cases not recommendable 

from an ethical, esthetical and practical standpoint and should in any case be discussed with 

conservators and the professionals charged with caring for the collection.146 

145 Banik, Gerhard & Brückle, Irene, Ed. Ein Lehrbuch für Restauratoren: Brückle, Irene, Struktur und 

Eigenschaften von trockenem und nassen Papier, pp. 90–123. 

146 Gold, Jens, Die Daguerreotypie pp. 95–110;  

American Institute for Conservation of Historic and Artistic Works, AIC Wiki, Cased photographs: 

http://www.conservation-wiki.com/wiki/PMG_Cased_Photographs#2.4_Ambrotype_Plates, section: 2.2.2.4, 

2.2.3.3, 2.2.3.5. 



Remounting and sealing of European wet collodion positives without protective varnish  

The practical application of the preservation housing design, the remounting and the sealing 

mainly followed the framework given in Chapter 8. One exception is the use of inert gas since 

it requires an absolutely airtight sealing, which is difficult to achieve with original materials 

and the use of polyethylene-based sealing tape. Recent testing during the Advanced 

Residency Program of Photograph Conservation with metal foil tape have shown that this is 

challenging to do especially when the air space should also be permanently filled with an inert 

gas. The decision was therefore made not to use this technical solution in this project.147  

 After the original wet collodion positive plate and other parts of the original housing 

have been cleaned and treated (see the sections above), the final step is to assemble the 

housing structure. For the preservation 

housing it means that some additional parts 

need to be made. To begin with, a paper 

spacer must have an opening a little bit 

larger than the original passe-partout. This 

paper spacer will be invisibly placed 

between the intermediate cover glass and the 

collodion image layer to provide a little air 

space (Figure 137). The air space is 

important in order to prevent the additional 

cover glass from contacting the photographic layer and thereby preclude the possibility of 

ferrotyping. Another part that must be made is the intermediate cover glass.148 To save space 

in the final housing it is important to pay attention to the thickness of the internal preservation 

housing. The chosen AR glass is only 1.1 mm thick but is still stable enough to be assembled 

with the original wet collodion positive into an airtight internal package. The glass should be 

147 Hanako Murata, Investigation of Historical and Modern Conservation Daguerreotype Housings, Capstone 

Research Project of the Andrew. W. Mellon Advanced Residency Program in Photograph Conservation, 

Rochester NY 2003, pp. 9–13; Ralph Wiegandt, Research into the Design, Testing and Practical Application of a 

Secondary Protective Housing System for Daguerreotypes, Capstone Research Project of the Andrew. W. 

Mellon Advanced Residency Program in Photograph Conservation, Rochester N.Y., 2005, pp. 7– 28.  

148 ARC-Anti-Reflection CORNING plus: 7059 / 7059F low alkali barium-borosilicate glass, Präzisions Glas & 

Optik GmbH 2017: https://www.pgo-online.com/intl/curves/ARCR_kurve.html; Corning Incorporated USA 

2018: Low alkali barium-borosilicate display glass https://www.corning.com/worldwide/en/products/display-

glass.html. 

https://www.pgo-online.com/intl/curves/ARCR_kurve.html
https://www.corning.com/worldwide/en/products/display-glass.html
https://www.corning.com/worldwide/en/products/display-glass.html


cut to a size close to the original 

photographic plate. The sharp edges must 

be worked over with fine sandpaper to 

prevent damages to the sealing tape and 

housing parts. The passe-partout and the 

sandwich with the intermediate glass, paper 

spacer and photographic plate will later be 

assembled together. The last parts to be 

made are a sheet of polyester film (75–125 

µm) in the form of the photographic plate 

and if necessary a black background of dyed or painted archival/MicroChamber paper or 

black velvet.  

 The photographic plate will be mounted on the parts of the internal preservation 

housing in the following order: intermediate glass, spacer, photographic plate, black 

background and polyester film (Figure 138). In addition to providing the black background, 

the paper inlay will also prevent possible ferrotyping, due to the polyester film, on the back 

side of the plate.149 In case of tinted glass 

carriers, it is not necessary to use inlay 

paper or  polyester film since the sealing 

tape is directly applied to the back side of 

the glass. After all parts have been made, 

they can be assembled to the inner 

preservation housing and sealed together 

with the suggested polyethylene sealing tape 

Lenco I-Film (Figure 139). 

The inner preservation housing is 

placed over the original passe-partout for optimal position control. To control this position 

during the work, the plate position can be marked with a thin pencil. The internal housing can 

149 If so wished, the conservator can use a pencil to write information about the sealing (time, conservation 

facility etc.) on the back of this paper. In this way the information will be there for colleagues during any future 

treatment. Should the conservation report have gotten lost, this will also be a last hint to an earlier treatment.  



then be secured in position with pieces of 

P90 tape over the opening of the original 

passe-partout (Figure 140).150 After a last 

check, the inner package is ready for 

mounting on the original passe-partout

Figure 141).151 As with the complete 

assembly, it is essential to ensure 

cleanliness and to control for dust, 

especially on the image material and the 

cover glass.  

The last sequence of the assembly is to mount 

the inner preservation housing, with the original 

passe-partout, on to the other parts of the original 

housing system. For this step the whole sandwich is 

placed and positioned on the dust-free and clean outer 

cover glass. To prevent damage to the varnish, no, or 

just a minimum of, preservation tape should be placed 

on the new or restored cover glass (Figure 142). 

When the passe-partout sandwich is positioned, the 

restored backboard can be placed on top of these 

housing parts. To hold the correct position, it may be 

practical to use small clamps for secure 

handling during the final sealing work.  

The final sealing of the original 

housing must fulfill several tasks. First, it 

must secure a stable bond between the 

major parts of the housing. Second, it must 

protect the inside of the housing from dust 

and air pollution, a task that in this case is 

better accomplished by the inner housing. 

150 See the section on conservation materials in the Appendix 7.  

151 See the section on conservation materials in the Appendix 7. 

 

 



And third, it has an esthetical function and 

should therefore, in style and material 

choice, accommodate the other parts of the 

outer original housing. For this reason, a 

two-step sealing of the outer housing is 

recommended.  

Step 1: To give the bond maximum 

strength, a moisture-sensitive conservation 

tape based on potato starch especially 

manufactured for conservation-quality 

mounts was chosen.152 This tape can be 

purchased in either 2.5 or 5 cm width. For 

this kind of work, it may be necessary to 

customize this material for perfect 

application in both width and length. The 

tape should be carefully moistened with a 

damp swamp and then applied to the 

housing. It may be practical to moisten both 

sides to prevent tape rolling during 

application. An additional way to strengthen the bonding is to carefully apply wheat starch 

paste to the tape and parts of the housing. The placing of the tape strips must be performed in 

a way that prevents too much overlap causing formation of paper layers. After a short drying 

process, the securing clamps can be removed (Figure 143).  

Step 2: The conservation tape will not only bind the housing parts together, but will 

also protect them from dust and other general air pollution. In the next step a decorative, 

esthetically correct paper tape will be applied on top of the conservation tape (Figure 144, 145 

and 146). If it was possible to secure, restore and consolidate the original paper sealing 

fragments, they can now be mounted on top of the conservation sealing tape. Possible missing 

areas can be retouched for example with acrylic paint or watercolor paint.  

152 KLUG-CONSERVATION 2018: https://www.klug-conservation.com/Tape-Paper-tape. See also: 

conservation materials in Appendix 7. 

 

https://www.klug-conservation.com/Tape-Paper-tape


 

Several types of papers of the appropriate color and weight can be used, though 

appropriate papers may be hard to find for this kind of work, especially of conservation  

quality in accordance to the PAT. However, since the image material is well protected in a 

conservation package made of materials according to the recommendations of the PAT, it 

may be justified to use alternative material for this part of the outer housing, such as artist 

papers that fulfil the minimum standard of the paper industry ISO 9706. Another alternative is 

the use of PAT-tested paper products (80–100 g) that can be colored with watercolor or 

acrylic paint to the desired shade. These papers can be cut in paper strips and applied with the 

help of wheat starch paste, on top of the conservation sealing tape.  

 

Remounting and sealing of European wet collodion positives with protective varnish 

Since the research in this project gives the overall impression of a good to very good 

condition of wet collodion positives with protective varnish, it cannot be suggested that these 

in general should also be housed with intermediate cover glass. This step would of course 

make the varnish and photographic material more permanent, but it would also slightly and 

unnecessarily alter the appearance of these objects.  

To seal wet collodion positives with intact protective varnish, the author suggests only 

a slight change to the original assembly, namely, to use a paper spacer (80–100 g PAT-tested 



alpha cellulose paper) between the original passe-partout and the surface of the wet collodion 

positive. This is a preventative step since many of the original passe-partouts are made of 

materials that over time may possibly react with the photographic materials. Otherwise, the 

mounting process should be carried out as described above with the internal housing 

sandwich.  

 

Remounting and sealing North American wet collodion positive plates / preservation 

housing for unvarnished and varnished wet collodion positives  

The preservation housing for North American wet collodion positive plates is in some part 

less complicated than the assembly of their European counterpart. These housings have in 

most cases no paper/board passe-partout. All the inner parts of the housings are made of metal 

or glass. This makes an intermediate cover glass unnecessary.  

For this preservation housing type, some additional parts also need to be made, 

beginning with a paper spacer with an opening a little bit larger than the original brass spacer 

/ passe-partout. In some cases, the metal spacer / passe-partout is so small that an additional 

paper spacer has no value. However, this paper spacer will be invisibly placed between the 

intermediate cover glass and the collodion image layer to make sure that the metal parts don’t 

touch the image surface. This step might not be critical, but observations have been made 

indicating that the brass metal and the image material interact over time.153 A spacer made of 

conservation paper (same quality as recommended for European housings) could slow down 

this process. To protect the back of the wet collodion positive, and to improve the sealing 

process, a piece of archival paper (for example MicroChamber) and polyester film (100–125 

µm) is cut in the size of the plate. If the original cover glass shows signs of glass corrosion or 

mechanical damage, a replacement with borosilicate float glass of comparable thickness is 

highly recommended.154 Since the glass is normally not painted, this is not complicated. The 

glass is cut in the size of the original. The edges of the new cover glass should be worked over 

with fine sandpaper or a diamond block to prevent perforations in the final sealing. After 

cleaning all the parts from dust and other particles, the assembly of the housing is as follows. 

The paper spacer is placed on the image plate, on top of which follows the metal 

spacer, and on top of this the cover glass. In case of a tinted glass support (ruby glass), this is 

the whole “sandwich,” which can then be sealed. If the plate is painted on the verso or has a 

See also page 81. 
154 See also Chapters 8 and 9 and the section on conservation materials in the Appendix 7.  



velvet or black paper as a background, the previously prepared paper and polyester film cover 

is added on the rear side of this sandwich. When all parts are positioned, the whole sandwich 

should be held in place with a clamp tool, so the sealing work can be performed securely, 

similar to the European housing described 

above (Figure 147). The Lenco I-Film has 

performed well as a sealing material and is 

the only sealing tape used in this type of 

housing. The last step is to mount the 

original brass preserver on the sandwich 

and insert the whole package into the 

original case. If the original preserver does 

not exist, alternative preservers can be made 

of paper according to the description of the 

outer sealing tape alternatives in the previous chapter.  

 

Recommendations for storing and displaying wet collodion positives 

When storing objects made of several materials whose properties differ greatly, determining 

the temperature and relative humidity must be a compromise between the requirements of the 

different materials. However, since the photographic materials are the most vulnerable ones, 

the parameters for this material ought to guide for this compromise. For wet collodion 

positives on glass, the guidelines of the following ISO standards are important:155 

  

• ISO 18918:2000 Imaging materials – Processed photographic plates – Storage 

practices 

• ISO 18902:2013 Imaging materials – Processed imaging materials – Albums, 

framing and storage materials 

• ISO 18916:2007 Imaging materials – Processed imaging materials – 

Photographic activity test for enclosure materials (PAT) 

 

The recommended temperature and humidity, include a maximum storage temperature 

of 18 ºC (with maximum fluctuation of 2 ºC in 24 h) and a relative humidity of 30–50 % (with 

155 Adelstein, Peter Z., IPI Media Storage Quick Reference, 2nd Edition, Image Permanence Institute, Rochester 

N.Y. 2010; International Organization for Standardization 2018: https://www.iso.org/home.html  

 

https://www.iso.org/home.html


maximum fluctuation of 5 % in 24 h). However, these values are minimum recommendations 

and may well be improved. Lower temperatures also slow down the rate of deterioration. A 

better temperature and humidity range, one that is used in many institutions with photographic 

collections, is around 10 ºC (with maximum fluctuation of 2 ºC in 24 h) and a relative 

humidity of 35–40 % (with maximum fluctuation of 5 % in 24 h). These values are on the 

lower range for materials like leather, hide glues or wood, but still within the 

recommendations for these materials.156  

When the recommended temperature and humidity levels are firmly followed, issues 

like insect damage or mold ought not be of concern, particularly not in the lower levels since 

neither mold nor insects will flourish in such conditions. However, storage areas or enclosures 

contaminated with any form of pests or mold should be avoided.  

With regard to air pollution, it is recommended that the air in the storage and 

exhibition environment is free of aggressive gases (such as peroxides, solvent vapor from for 

example cleaning agents, hydrogen sulfur, or ozone from for example electrical devices) and 

particles (for instance from exhaust gases and dust) that can harm photographic materials and 

other housing materials.  

The aforementioned ISO standards for enclosure materials (ISO 18916:2007) are 

useful guidelines. For the wet collodion positive on glass and its housings, materials that have 

passed the PAT are recommended. Materials used in direct contact with the photographic 

material, metal parts and glass should have a neutral pH.157 Recommended are also materials, 

like paper and board, that to a certain degree can absorb aggressive gases and moisture 

coming from other materials in the environment or sudden changes in the conditions of 

relative humidity and temperature. Such materials also help prevent condensation damages. 

As for exhibition lighting, here are no ISO standards available for photographic 

materials. However, recommendations given by international institutions and experts are 

156 Shashoua, Yvonne, Conservation of Plastics, Materials Science, Deterioration and Preservation, London and 

New York 2016, pp. 194 – 195. 

Kite, Marion and Thomson, Roy, Conservation of Leather and Related Materials, London and New York, 2011, 

pp. 115 – 116. 

Unger, Achim, Holzkonservierung – Schutz und Festigung von Kulturgut aus Holz, Leipzig 1988, pp. 15-16. 

Koob P. Stephen, Conservation and Care of Glass Objects, pp. 141. 

157 See also chapter 6. Glass corrosion …, Corrosion of on metal parts…, and Deterioration and damages of the 

photographic image silver. 



documented in the conservation literature.158 For exhibition purposes, light sources free of UV 

and IR levels should be preferred (for example LED light). Recommended light levels for wet 

collodion positives / ambrotypes are around 50 Lux, with a maximum quantity of light from 

about 12,000 Lux/h per year. However, these are recommendations for maximum values.  

  

158 Wagner Sarah S, McCabe Constance and Lemmen Barbara, Guidelines for Exhibition Light Levels for 

Photographs, Issues in the Conservation of Photographs, Getty Conservations Institute, Los Angeles, 2010, pp. 

684 – 689.  

Lavédrine, Bertrand, A Guide to the Preventive Conservation of Photograph Collections, pp. 163, 149–170. 

Gold, Jens, Veiledning i håndtering av skadet fotografisk materiale, pp. 30. 



Chapter 10. Results and concluding remarks 

 

Experiments with self-produced wet collodion positives on glass have contributed to a deeper 

understanding of the technique. Valuable knowledge has additionally been collected to inform 

about possible failures and errors during the production of these photographic images, 

enabling the distinction between production flaws and signs of deterioration.159 The result of 

these experimental works can be seen in the illustrations and texts of Chapter 4 and parts of 

Chapter 6. The findings show the fragility of the image surface of the uncoated wet collodion 

positive already from the start of its existence and also the signs and types of its deterioration 

as documented in Chapter 6. These sections show the difficulty of missing protective 

coatings, which causes problems such as image information deteriorating more quickly. 

Furthermore, the conservation surveys of the Preus Museum and the Bergen City Museum 

documented in Chapter 7, reveling how many wet collodion positives were without protective 

coatings and the significance of this for the condition of a collection. The surveys also 

illustrate other factors, like housing conditions, crucial to the preservation of the objects, and 

the problematic levels of deterioration as consequence of a non-exiting protective coating and 

inadequate housing conditions. Much study remains to be done on how best to conserve early 

photographic materials other than the most common types, like the daguerreotype, the 

calotype negative and the salted paper print. Nevertheless, recent literature and especially that 

related to the conservation of daguerreotypes offer much relevant information when it comes 

to materials and designs of conservation / preservation housings or on reconstructing housings 

either wholly or partially. This is not surprisingly a beneficial outcome of the relationship 

between the wet collodion positive and the daguerreotype. The last chapter devoted to the 

conservation/preservation of wet collodion positives shows that many compromises must be 

made when original photographic materials and nineteenth-century housings need 

conservation. The transformation from a nineteenth-century housing to a preservation housing 

is even more challenging. Fortunately, the industry has also provided the conservators with 

new materials and tools to meet these challenges, at least partly, and at a price that is 

affordable in regard to object integrity, object security and aesthetics. Of course, more 

research still needs to be done, especially when it comes to consolidating and treating loose 

159 Ambrotype Workshop organized by the author in the Preus Museum conservation department: 

Ambrotypiworkshop 16 –18 August 2017: http://www.preusmuseum.no/Utforsk-

museet/Arrangementer/Tidligere-workshops/Ambrotypiworkshop. 

http://www.preusmuseum.no/Utforsk-museet/Arrangementer/Tidligere-workshops/Ambrotypiworkshop
http://www.preusmuseum.no/Utforsk-museet/Arrangementer/Tidligere-workshops/Ambrotypiworkshop


image layers or building a simple, affordable conservation housing with inert gas filling, to 

mention just two examples. Nevertheless, this project hopefully provides constructive and 

helpful guidance for conserving wet collodion positives on glass. 
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Figure 17: In the nineteenth-century photographer’s studio an assistant often  

prepared the “wet plate” while the photographer adjusted the camera  

(illustration from: Schnauss, Julius, Ed.: Photographisches Lexikon, Leipzig 1864). 28 



Figure 18: Handheld development of the wet collodion positive (Photo: Jens Gold). 29 

Figure 19: The plate is transferred to the fixing bath (Photo: Jens Gold).   30 

Figure 20: From the window opening in front of the tank, the clearing progress  

of the image can be observed (Photo: Jens Gold).      30 

Figure 21: Wet collodion positive plates on a drying rack (Photo: Jens Gold).  31 

Figure 22: North American Ambrotype Portrait with hand coloring, Preus Museum  

(Photo: Jens Gold).          32 

Figure 23: European wet collodion positive with almost complete image coloring, Preus 
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Figure 26: Sealing the image layer with the double glass method patented  

by James A. Cutting (Photo: Jens Gold).       34 

Figure 27: Black, pinpoint-like spots visible over the whole image layer  

(Photo: Jens Gold).          36 
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Figure 32: Very small, almost geometrical straight lines which are visible  

to a good eye or under some magnification (Photo: Jens Gold).    38 
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Preus Museum (Photo: Jens Gold).        39 

Figure 34: Original Daguerreotype and Ambrotype copy, Preus Museum  
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Figure 35: Miniature painting ("Miss Hogg's Parents") , with friendly permission from the  
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Figure 36: The name and location of the photographer studio was often  

part of this decoration (Photo: Jens Gold).       43 
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Figure 38: Decorations with heroic scenes from the American Civil War period, 

Preus Museum (Photo: Jens Gold).        44 

Figure 39: Metal passe-partout with an imprint revealing the name of  

the photographer’s studio, Preus Museum (Photo: Jens Gold).    44 

Figure 40: The case often carries a label of the manufacture information,   

Preus Museum (Photo: Jens Gold).        45 
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Preus Museum (Photo: Jens Gold).        45 

Figure 42: A rare variation of the wet collodion positive was the so-called 

relievo ambrotype, private collection (Photo: Jens Gold).     46 

Figure 43: North American housing design, Original illustration: T. Pritchard from 

AIC wiki collaborative knowledge resource 2018. (sealing tape added by the author) 46 

Figure 44: European housing design, Original illustration: T. Pritchard from 
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Figure 55: Wooden case with leather, paper and textile cover, Preus Museum 

NMFF 004435 (Photo: Jens Gold).         54 

Figure 56: Wooden case with leather, paper and textile cover, Preus Museum 

NMFF 004435 (Photo: Jens Gold).        54 

Figure 57: Wooden case with leather, paper and textile cover, Preus Museum,  

NMFF 001868 (Photo: Jens Gold).            55 

Figure 58: Wooden case with leather, paper and textile cover, Preus Museum,  

NMFF 001868 (Photo: Jens Gold).         55 



Figure 59: Wooden case with leather, paper and textile cover, Preus Museum, 

NMFF 004177 (Photo: Jens Gold).         56 

Figure 60: Wooden case with leather, paper and textile cover, Preus Museum, 

NMFF 004177 (Photo: Jens Gold).         56 

Figure 61: Novelty case, Preus Museum, NMFF 004390 (Photo: Jens Gold).   57 

Figure 62: Novelty case, Preus Museum, NMFF 004390 (Photo: Jens Gold).   57 

Figure 63: Wooden case with leather, paper and textile cover, Preus Museum,  

NMFF 000822 (Photo: Jens Gold).         58 

Figure 64: Wooden case with leather, paper and textile cover, Preus Museum,  

NMFF 000822 (Photo: Jens Gold).         58 

Figure 65: Book-style cases, with wood, leather, paper and textile cover,  

Preus Museum, NMFF 004155 (Photo: Jens Gold).      59 

Figure 66: Book-style cases, with wood, leather, paper and textile cover,  

Preus Museum, NMFF 004155 (Photo: Jens Gold).      59 

Figure 67: Book-style cases, with wood, leather, paper and textile cover,  
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Figure 70: Figure 70 Tortoise shell glass decoration with gold lines, Preus Museum, 

PF 379 (Photo: Jens Gold).         61 

Figure 71: Glass decoration with metallic gold lines, Preus Museum,  
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Figure 72: White with painted gold lines, Preus Museum, not reg. (Photo: Jens Gold). 62 
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(Photo: Jens Gold).          62 

Figure 74: Preus Museum, NMFF 004438 with interesting label se next image too. 

(Photo: Jens Gold).          63 

Figure 75: Preus Museum, NMFF 004438 with interesting label se next image too. 
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Appendix 1 

Terminology 

°Bé (grad Baumé):  The scale developed by the French pharmacist Antoine Baumé measures 

the density of liquids in relation to the density of water. The unit of the Baumé scale has been 

notated variously as degrees Baumé, B°, Bé°. (Source: Chemie.de 2018: 

http://www.chemie.de/lexikon/Grad_Baum%C3%A9.html)  

Camphor: Camphor is a bicyclic monoterpene ketone (C10H16O). It is used for many 

purposes like for example as an anti-infective agent, insect repellent and softener for various 

materials, for example plastics. Camphor oil is the oil extracted from the wood of the 

Camphor tree Cinnamomum Camphora. A synthetic form provided by the chemical industry 

is also available since the 1930s. The substance is often sold as a colorless or white colored 

crystalline powder with a characteristic and strong odor. In photography it is used as softener 

for cellulose nitrate film (source: http://www.newworldencyclopedia.org/entry/Camphor). 

Canada balsam: also called Canada Turpentine, or Balsam of fir, oleoresin consisting of a 

viscous yellowish to greenish liquid exuded by the Balsam fir of North America, Abies 

balsamea. The liquid is actually a turpentine, belonging to the class of oleoresins. (source: 

Encyclopedia Britannica 2018: https://www.britannica.com/topic/Canada-balsam). Canada 

balsam hardens to a transparent mass and is an important cement, particularly in microscopy 

for mounting specimens and for glass in optical work. In photography it is used for example 

to cement ambrotypes and Lippmann color plates.   

Casein glue: Casein glue is made by dissolving casein, a protein of milk, in an alkaline 

solvent. The product is used for wood bonding but also to improve the adhering 

characteristics of paints and coatings. source: Encyclopedia Britannica 2018: 

https://www.britannica.com/technology/adhesive#ref625406).  

Castor oil:  Also known under the name Ricinus oil. The oil is obtained from the seeds of the 

castor bean, Ricinus communis. It is used in the production of synthetic resins, plastics, fibres, 

paints, varnishes, and various chemicals including drying oils and plasticizers. (source: 

Encyclopedia Britannica 2018: https://www.britannica.com/topic/castor-oil#ref219720). In 

photography it is often used in the production of protective varnishes. 

http://www.chemie.de/lexikon/Grad_Baum%C3%A9.html
https://pubchem.ncbi.nlm.nih.gov/search/#collection=compounds&query_type=mf&query=C10H16O&sort=mw&sort_dir=asc
http://www.newworldencyclopedia.org/entry/Camphor
https://www.britannica.com/topic/Canada-balsam
https://www.britannica.com/technology/adhesive#ref625406
https://www.britannica.com/topic/castor-oil#ref219720


Colloidal silver: Very fine silver particles, which regularly forms during deterioration of the 

silver image. The color (usually red or orange) of the colloidal silver formation is depending 

on the form of the particles. Typically, the particles are somewhat round when seen under 

extreme magnification like in an electron microscope (source: Reilly, James M.: Care and 

Identification of 19th Century Prints, Kodak Publication No. G-2S, Rochester N.Y. 1986, pp. 

37-47.)    

Dammar: Resin of a variety of hard resins, from coniferous and hardwood trees typical of 

Southeast and East Asia (f.e.: conifer genus Agathis (Araucariaceae), Shorea (S. wiesneri) and 

other of the family Dipterocarpaceae, and Burseraceae). The resin is often very aromatic but 

loses its scent as it hardens and becomes a transparent, brittle film. Dammar is readily soluble 

in alcohol. Rapid-drying varnishes are formulated using dammar in combination with 

nitrocellulose. In combination with different oils, dammar forms a fine varnish that dries 

clear, smooth, and hard; it is a widely used picture varnish also in photography (source: 

Encyclopedia Britannica 2018: https://www.britannica.com/technology/dammar).  

Lignin:  Lignin is a stabilizing component of the cell walls of almost all plant cell walls. They 

occur in nature in several varying types of individual hardwoods, softwoods and grasses 

which are used in paper production. Lignin contains certain carboxylic acids, as does paper 

and board that contains lignin. This deteriorates cellulose fibers and sensitive materials 

nearby. Therefore, permanent paper standards, for example: ISO 9706 and ISO 16245, specify 

that no groundwood or unbleached fiber should be used to make the paper. (Source: Klug-

Conservation 2018: https://www.klug-conservation.com/Preservation-of-cultural-heritage)  

Linseed oil: Flaxseed (Linum usitatissimum), also called linseed. Linseed oil is 

yellow/brown or amber in color. Linseed oil is common vehicle for pigments, in the field oil 

painting (source: Encyclopedia Britannica 2018: 

https://www.britannica.com/topic/linseed#ref37756).  

Mastic: Mastic is a resin obtained by exudation from cuts in the mastic tree. The tree, Pistacia 

lentiscus, is an evergreen tree or bush of the sumac family (Anacardiaceae), growing in the 

Mediterranean coastal region (source: Encyclopedia Britannica 2018: 

https://www.britannica.com/topic/mastic). The resin is used primarily to make varnishes for 

protecting metals, paintings as well as photographic materials. In addition, it is also used as an 

adhesive.  

https://www.britannica.com/technology/dammar
https://www.klug-conservation.com/Preservation-of-cultural-heritage
https://www.britannica.com/topic/linseed#ref37756
https://www.britannica.com/topic/mastic


Mica:  Mineral consisting of silicates of aluminum, potassium, etc, in crystalline form. The 

metallic shine of mica powder and the possibility to form various shades of color in addition 

to their chemical resistance to many chemicals, makes them very useful for the field of 

conservation (source: Encyclopedia Britannica 2018: 

https://www.britannica.com/search?query=Mica%3A). 

Photographic Activity Test - PAT: The Image Permanence Institute (IPI) – Rochester NY 

has the following definition: The Photographic Activity Test, or PAT, is an international 

standard test (ISO18916) for evaluating photo-storage and display products. Developed by 

IPI, this test explores interactions between photographic images and the enclosures in which 

they are stored. The PAT is routinely used to test papers, adhesives, inks, glass and framing 

components, sleeving materials, labels, photo albums, scrapbooking supplies and 

embellishments, as well as other materials upon request.  This test can be performed on 

products in development as well as on materials already in use in collections. (Source: Image 

Permeance Institute 2018: https://www.imagepermanenceinstitute.org/testing/pat)  

Rabbit-skin glue: A strong adhesive made from rabbit / animal collagen, traditionally used as 

glue or priming/sizing agent in painting (oil painting) and conservation work (source: 

Encyclopedia Britannica 2018: https://www.britannica.com/art/oil-painting).  

Rag Paper / Cotton paper:  Often handmade, but today also machine-made, paper of 100% 

long-fibred cotton. The source for the cotton was in the past recycled cotton clothing therefore 

the name rag paper. Rag paper / Cotton paper has typically no lignin content and is therefore 

superior in permanence to wood pulp papers which often have a certain concentration of 

lignin in the final paper material. Rag Paper/cotton paper is the most common paper used in 

early photography, but also throughout the history of photography, since almost all 

photographic processes in need of a paper support also are in need of paper of the highest 

quality.   

Shellac: The resin is made from the secretions of the lac insect, a tiny scale insect, Laccifer 

lacca. Shellac is the only resin produced by an animal, it is marketed in the form of amber 

flakes. Shellac is a natural thermoplastic resin; it flows when heated up but becomes stiff at 

room temperature. (source: Encyclopedia Britannica 2018: 

https://www.britannica.com/search?query=Shellac+). Mixed with various solvents it is used 

https://www.britannica.com/search?query=Mica%3A
https://www.imagepermanenceinstitute.org/testing/pat
https://www.britannica.com/art/oil-painting
https://www.britannica.com/search?query=Shellac


as protective varnish for serval purposes. In photography it is used as protective varnish alone 

or in mixture with other resins.   

Sandarac: Sandarac is obtained from the African sandarac tree, Tetraclinis articulata, or from 

cypress pines, genus Callitris, that grow in Australia, North Africa, and North America, and is 

a brittle, slightly aromatic, translucent resin. It is used as incense and in making of varnishes 

for coating paper, leather and metal. The initial film is brittle, but it can readily be modified to 

yield elastic films by adding elemi, an oleoresin (source: Encyclopedia Britannica 2018: 

https://www.britannica.com/topic/sandarac).  

Turpentine oil: The product turpentine oil is an extract obtained from coniferous trees (genus 

Pinus). Turpentine oil is a yellowish almost colorless, odorous, flammable, water-immiscible 

liquid. It is mainly used as a paint and varnish solvent/binder. (source: Encyclopedia 

Britannica 2018: https://www.britannica.com/topic/turpentine).  
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Appendix 3 

Bergen City Museum - Wet collodion positive collection - Condition survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bergen City Museum, wet collodion positive collection, GBB 57458. 



Gamle Bergen Museum - Bymuseet i Bergen / 

Bergen City Museum  
 

Condition survey 15.06.2017                         Wet collodion positive collection 
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Appendix 4  

 

Nineteenth-Century advertisements for wet collodion positive materials 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Woodcut showing production of Daguerreotype cases in Antony’s New York 

factory. Illustration from John Hannavy publication: Case Histories – The 

Presentation of the Victorian Photographic Portrait, 1840 – 1875, Bolton 2005. 

 



 

Preus Museum collection, photographers label from a wet collodion positive housing (from object 

NMFF 004468, page 62.  

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Estabrooke, Edward M.: The Ferrotype and How to Make it, Cincinnati O. and 

Louisville KY. 1872. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Sutton, Thomas: The Collodion Process, London 1862. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Sutton, Thomas: The Collodion Process, London 1862. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Sutton, Thomas: The Collodion Process, London 1862. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Halleur, D.G.C. Herrman, Die Kunst der Photographie, Leipzig 1853. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Humphrey S.D., American Hand Book of the Daguerreotype, New York 1858. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Humphrey S.D., American Hand Book of the Daguerreotype, New York 1858. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Humphrey S.D., American Hand Book of the Daguerreotype, New York 1858. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Humphrey S.D., American Hand Book of the Daguerreotype, New York 1858. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Sobieszek A. Robert, The Collodion Process and the Ferrotype – Three Accounts, 1854 – 

1872, New York 1973. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Burgess, N. G.: The Ambrotype Manual: A Practical Treatise on the Art of Taking 

Positive Photographs on Glass, New York 1856. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Burgess, N. G.: The Ambrotype Manual: A Practical Treatise on the Art of Taking 

Positive Photographs on Glass, New York 1856. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Burgess, N. G.: The Ambrotype Manual: A Practical Treatise on the Art of Taking 

Positive Photographs on Glass, New York 1856. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Catalog page from Frederick J. Cox late 1850s illustration in: Hannavy, John, Case 

Histories – The Presentation of the Victorian Photographic Portrait, 1840 – 1875, Bolton 2005:  

 

 

 

 

 

 

 



Appendix 5  

FTIR results from the Research Laboratory of the National Technical Museum Prague. 

Examination work on Daguerreotypes and Ambrotypes from the Preus Museum collection: 

samples taken from sealing material, background paint, and cover glass paint decorations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure Appendix 5: Ambrotype from this FTIR - examination: Preus Museum, NMFF 004435. The 

impression in the brass spacer shows Cuttings patent…. But the analysis in this appendix shows that 

the sealing of the double glass was performed with gum mastics, not with Canada balsam like the 

Cuttings patent says (description page 34).    

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 6  

 

Photographic Activity Test (PAT) of six Traditional and Contemporary Paints for Reverse 

Painted Glass Passepartout.

Research Project by Lene Grinde, Advanced Residency Program in Photograph Conservation, 

3rd Cycle 2005 

 

Test material (painted on 2mm window glass)  

1.   Casein paint; casein/borax/water/carbon black pigment  

2.   Asphalt paint; asphalt/turpentine/Canada balsam/ carbon black pigment  

3.   Oil paint; linseed oil/Japan Black/ carbon black pigment  

4.   Shellac paint; shellac/ ethanol/ oil of lavender/ carbon black pigment  

5.   Acrylic paint; Paraloid B-72/toluene/ carbon black pigment  

6.   Alkyd paint; Winton & Newton ivory black alkyd paint  

See list of recipes at the end of the appendix.   

 

Test results: result from the P.A.T. The test materials are listed in the upper part of first  

column (from left). The lower part lists the density reading (-1,04) for the fading control  

(Image Interaction Control (II), and the upper (-0,83) and lower (-1,25) limits for the  

density value after P.A.T.   

 

Material /historic paint II II 

P/F 

Stain S. P/F  Mottling  Overall 

Casein paint; casein/borax/water/pigment 0,54 Fail 0.10 Pass Fail Fail 

Asphalt paint: asphalt/turpentine/Canada 

balsam/pigment  

-1,18 Pass 0.39 Fail Pass Fail 

Oil paint: linseed oil/Japan black/pigment -1,15 Pass 0,36 Fail Fail Fail 

Shellac; shellac/ethanol/oil of 

lavender/pigment 

-1,21 Pass 0,21 Fail Pass Fail 

Acrylic: Paraloid B-72/toluene/pigment -1,15 Pass 0,12 Pass Pass Pass 

Alkyd paint: Winton & Newton ivory black 

alkyd paint 

-1,02 Pass 0,23  Pass Fail 

       

Image Interaction Control (II) -1,04      

Upper Limit -0,83      

Lower Limit -1,25      

Stain Control 0,12      

Stain Limit 0,20      

 

 



Appendix 7  

List of conservation materials and suppliers of material used during this project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Glass materials:  

Cover glass replicas:  Borosilicate glass type SCHOTT BOROFLOAT® New Boroplate, 

thicknesses: 2 mm, 3 mm.  

Source: GVB GmbH – Solutions in Glass, Nordstern - Park 2, D-52134 Herzogenrath, 

Germany 

http://www.g-v-b.de/borosilikatglass.php 

 

Intermediate cover glass: Selected White Float Glass with ARC (anti-reflection-coating) 

with high grade surface quality on both sides, high-quality thin glass.  

Corning – ARC reflection-free (one side) selected white barium-borosilicate float glass  

ARC-B-series used has BOROFLOAT® substrates (borosilicate glass used in the project) 

thicknesses:1,1 mm. 

Source: PGO - Präzisions Glas & Optik GmbH, Im Langen Busch 14, D-58640 Iserlohn, 

Germany 

https://www.pgo-online.com/intl/anti-reflection-coatings.html  

 

Paper materials:  

Microchamber Mounting Board, sulphur and lignin free, 100% cotton rag, pH of 8.9,  

Passed the Photographic Activity Test (PAT) 

Photo & Silver Safe Unbuffered 100% Cotton Paper 40gsm 

Source: Preservation Equipment Ltd, Norfolk IP22 4HQ, England, www.pel.eu  

 

Japanese papers:  

Hiromi - Kozo 15 weight: 17 g/m²,  Item no.: 2773015 

Hiromi - Niyodo Kozo weight: 44 g/m²,  Item no.: 2771093 

Source: Deffner & Johann GmbH, Mühläcker Straße 13, D-97520 Röthlein,  

https://www.deffner-johann.de/  

 

 

Adhesives:  

Wheat Starch, pH 6,5-7, excellent adhesive strength, 0,4% protein, minimum 97% starch. 

GMW - Geräte, Material und Werkzeuge für Papierrestauratoren 

http://www.g-v-b.de/borosilikatglass.php
https://www.pgo-online.com/intl/anti-reflection-coatings.html
http://www.pel.eu/
https://www.deffner-johann.de/


Aster Straße 9, D-84186 Vilsheim, Germany 

https://gmw-shop.de/  

 

Tapes: 

Lineco - Frame sealing tape with Corrosion Intercept – I Film, a polyethylene embedded 

with a copper matrix to prevent migration of acids, corrosive gases, resists mould and mildew. 

Tape is coated with a strong acrylic self-adhesive, dimension 32mm x 26m, passed the PAT. 

http://www.lineco.com  

Source: Preservation Equipment Ltd, Norfolk IP22 4HQ, England, www.pel.eu  

 

Filmoplast P 90 plus: self-adhesive tape, buffered with CaCO3, Photographic Activity Test 

(PAT) according to ISO 18916 passed. 50 g/m² special paper white, solvent-, ageing-resistant, 

nonyellowing, permanently elastic acrylic adhesive, silicone-paper release liner. 

https://www.neschen.de/en/product/filmoplast-p-90-plus-2/  

Klug Conservation - paper tape: (2,5 cm) made on the basis of potato starch and 

manufactured without the usage of softeners or plasticizers. Used for the manufacture of 

conservation quality mounts, file and preservation folders in the picture framing industry. 

Free of acidic substances. After ISO 9706 and ISO 16245 standards, passed the PAT. 

https://www.klug-conservation.com/Tape-Paper-tape  

Source: Arkivprodukter AS, Kongsvegen 100, 2322 Ridabu https://www.arkivprodukter.no/ 

 

Binders/Varnishes: 

Shellac Nr. 10 (extra hell), Deffner & Johann GmbH 

Paraloid® B 72 (Granulat) Deffner & Johann GmbH 

Source: Deffner & Johann GmbH, Mühläcker Straße 13, D-97520 Röthlein,  

https://www.deffner-johann.de/  

 

Paints:  

Lascaux Aquacryl TM - acrylic paint in various colors,  

https://www.deffner-johann.de/lascaux-aquacryl-85-ml.html  

 

Source: Deffner & Johann GmbH, Mühläcker Straße 13, D-97520 Röthlein,  

https://www.deffner-johann.de/ 

 

https://gmw-shop.de/
http://www.lineco.com/
http://www.pel.eu/
https://www.neschen.de/en/product/filmoplast-p-90-plus-2/
https://www.klug-conservation.com/Tape-Paper-tape
https://www.arkivprodukter.no/
https://www.deffner-johann.de/
https://www.deffner-johann.de/lascaux-aquacryl-85-ml.html
https://www.deffner-johann.de/


Pigments: 

Gold pigments of mica: Iriodin® Perlglanz / Royal-Gold-Satin, Royal-Gold &  

Sonnen-Gold,  

https://www.deffner-johann.de/iriodin-perlglanzsortiment-goldfarbtoene.html  

Source: Deffner & Johann GmbH, Mühläcker Straße 13, D-97520 Röthlein,  

https://www.deffner-johann.de/ 

 

Spinel Black, Kremer Nr.: 47400 https://www.kremer-pigmente.com/de/spinellschwarz-

47400.html 

safety information: https://www.kremer-pigmente.com/media/pdf/47400_SDS.pdf  

Source: Kremer Pigmente GmbH & Co. KG, Hauptstr. 41 – 47, DE 88317 Aichstetten, 

Germany, https://www.kremer-pigmente.com/de/  

 

Solvents: 

Toluene, safety information: https://www.kremer-pigmente.com/media/pdf/70500_MSDS.pdf  

Ethanol safety information: https://www.kremer-pigmente.com/media/pdf/70800_MSDS.pdf 

Source: Kremer Pigmente GmbH & Co. KG, Hauptstr. 41 – 47, DE 88317 Aichstetten, 

Germany,  https://www.kremer-pigmente.com/de/ 

And: Chemi – Teknik AS, Tvetenveien 30, 0666 Oslo, Tel: 22 65 41 00, 

 

Epoxy Resin for glass restoration:  

ARALDIT® XW 396 / XW 397 - 2020  

https://www.kremer-pigmente.com/en/mediums-binders-und-glues/glues/epoxy-

resins/7373/araldit-xw-396-/-xw-397-2020-set 

safety information: http://www.kremer-pigmente.com/media/pdf/97920_SHD_DEU.pdf  

Source: Kremer Pigmente GmbH & Co. KG, Hauptstr. 41 – 47, DE 88317 Aichstetten, 

Germany,  https://www.kremer-pigmente.com/de/ 

 

 

Leaf gold:  

Ducat-Double burnish gold 23 ½ ct, 25 leaves, 80 x 80 mm, on transfer paper.Traditionally 

manufactured for high quality gilding.  

https://www.deffner-johann.de/iriodin-perlglanzsortiment-goldfarbtoene.html
https://www.deffner-johann.de/
https://www.kremer-pigmente.com/de/spinellschwarz-47400.html
https://www.kremer-pigmente.com/de/spinellschwarz-47400.html
https://www.kremer-pigmente.com/media/pdf/47400_SDS.pdf
https://www.kremer-pigmente.com/de/
https://www.kremer-pigmente.com/media/pdf/70500_MSDS.pdf
https://www.kremer-pigmente.com/media/pdf/70800_MSDS.pdf
https://www.kremer-pigmente.com/en/mediums-binders-und-glues/glues/epoxy-resins/7373/araldit-xw-396-/-xw-397-2020-set
https://www.kremer-pigmente.com/en/mediums-binders-und-glues/glues/epoxy-resins/7373/araldit-xw-396-/-xw-397-2020-set
http://www.kremer-pigmente.com/media/pdf/97920_SHD_DEU.pdf
https://www.kremer-pigmente.com/de/


https://www.deffner-johann.de/ducat-double-burnish-gold-23-12-ct-25-leaves-80-mm-

transfer.html 

Source: Deffner & Johann GmbH, Mühläcker Straße 13, D-97520 Röthlein,  

https://www.deffner-johann.de/  

 

Liquid gold applications: Glanzgold 12% Ag oil solution  

Source:  Glassforum, Kvernesveien 1095, 6531 AVERØY 

http://www.glassforum.no/flytende-gull-2-gr.5088243-270449.html  

Michel Keramikbedarf, Lerchenhalde 73, CH - 8046 Zürich, Switzerland 

http://www.keramikbedarf.ch/  

Thompson Enamel, 650 Colfax Ave, Bellevue, KY 41073, USA 

https://thompsonenamel.com/product/liquid-metals/   

 

Masking film for cover glass production:  

Source: Color profilering AS – Design og Reklameproduksjon 

Nedre vei 8 / Bygg 31, 3183 Horten, Norway  

www.colorprof.no      post@colorprof.no  

 

Suppliers for chemicals and laboratory equipment for the wet collodion experiments: 

Chemi – Teknik AS, Tvetenveien 30, 0666 Oslo, Tel: 22 65 41 00, https://www.chemi-

teknik.no/  

MAMUTphoto, Rasto Čambál and Michaela Čambálová, Lovecká 602, 164 00 Prague 6 – 

Nebušice, Czech Republic 

https://www.mamut-photo.com/eshop/en/  

 

Safety data are given by the companies on their websites. 
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