Research needs for Post Medieval Vessel Glass Analysis

1. Introduction to document

1.1 This document aims to summarise current research needs for the development of systems and processes for the analysis of post-medieval vessel glass.  This period poses a number of special problems that differentiate the approach required from that used for earlier glasses; hence the requirement for a specific research approach.  The purpose of the document is to provide a basis for discussion on the potential for future co-operation to satisfy these research needs.

1.2 Issue 1 was produced on 25 June 2000.  Issue 1.1 was produced on 13 August 2000 to include comments from Jerzy Kunicki-Goldfinger.  One major comment from Jerzy not incorporated in 1.1 is that the document should be widened to cover: other kinds of glass objects (mirrors, chandeliers, etc.) 

2. Purpose of analysing post-medieval vessel glass

2.1
The purpose of analysing post-medieval vessel glass is to efficiently obtain information about the constitution of the glass “metal” from which they are made, in order to support decisions on conservation or curatorial issues or to increase historical knowledge about the vessels and their manufacture.  Here constitution covers aspects such as: chemical constitution (including: enamels, colourants and opacifiers), phase composition, structure and homogeneity.

2.2
To satisfy this purpose it is essential that any system used for analysing these glasses should meet the following requirements.  It must:

· minimise the risk to the glass vessels of damage or degradation (including minimising the need to transport them from ‘safe’ environments);

· minimise health or safety risks to any involved in the operation of the system;

· produce unambiguous, repeatable results;

· be capable of dealing with surviving complete glasses and excavated fragments without the need for extensive surface preparation;

· be cost-effective, in terms of the value of the information produced, against both  initial investment in the system and recurring costs associated with each test.

3.
Analysis questions

3.1
There appear to be eight potential inter-related research questions that might be advanced by scientific analysis of vessel glass.  These are:

· Is this glass part of a coherent recognised group?

· Can this group be linked to a particular manufacturing location?

· How would potential additional members of this group be recognised?

· Can variations within or between groups be used to indicate relative dating (including distinguishing modern copies)?

· What does the analysis of the group indicate about the technology and materials used to manufacture these glasses and their relation to other technical approaches of the period (including the range of glasses that were manufactured on a single site)?

· What does the analysis indicate about the trade in finished glass and glass-making raw materials (including cullet)?

· How does the analysis support decisions on conservation options for the glass?

· Was the glass / glass & cover / service manufactured and decorated at one time and in one centre?

4.
Research and development needed

4.1 Developing systems that meet the requirements of paragraph 2.2 and can help answer the questions in section 3, will require research or development in a number of areas, including those summarised in the following paragraphs.

4.2
Development of vessel glass analysis systems that can be used in museum environments; this in-turn requires:

a) Development of lab-systems for system development and proving;

b) Requirement definition for museum based-systems (e.g. these systems should be moveable and should support a range of tasks from initial screening to more sophisticated analysis);

c) Feasibility studies/design work on technical feasibility and  optimum trade-offs;

d) Market surveys to determine economic feasibility;

e) Development of standards and calibration techniques;

f) Standardisation of the procedures (sampling or surface preparation);

g) Establishing the effect of the tools used for the surface preparation or sampling;

h) Techniques for registering the exact measurement location on the piece being analysed;

i) Characterising the statistics of the measurements.

4.3
Documentation of the characteristics of known glass groups and associated links to manufacturing locations and dates; which needs; 

a) Analysis of museum and archaeological glasses (ideally using at least one well dated vessel of unquestioned attribution for each selected group); 

b) Analysis of other glasses that might be mistaken for group members (e.g. copies);

c) Collation and publication of new and existing data;

d) Data-base construction and maintenance;

e) Techniques for reconciliation between inconsistent data.

4.4
Linking the final chemical composition of glasses with the raw materials used; which implies;

a) Researching and collating documentary evidence on the period use of materials and refinement techniques;

b) Analysing or collating analyses of raw materials similar to those used, including replicating intermediate products of the refinement processes;

c) Analysing production residues, e.g. sandiver and crucibles, from archaeological finds from production sites;

d) Reviewing the theory of eutectic glasses and redox processes to predict chemical phase stability under different melting conditions;

e) Experimenting with period glass production processes;

f) Data-base construction and maintenance;

g) Development of techniques to measure, characterise and present macro-scale inhomogenity; 

h) Production of software tools that allow easy conversion between ingredients and resultant glass constituents.

4.5
Providing guidance on the linkage between glass analysis and conservation options, involving;

a) Research to define thresholds for known glass instability and other conservation problems (such as the selection of adhesives, solvents or stabilisers);

b) Collation and publication of relevant past experience.

c) The influence of conservation procedures on analytical results (residues, adhesives, cleaning method etc);

d) Analysis of the influence of the labelling and signing of the museums’ objects on their surfaces;
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