
I. INTRODUCTION 
R.H.BRILL 

CHEMICAL ANALYSES and laboratory studies 
of glasses from the ancient and medieval 
worlds have provided a great deal of useful in
formation for archaeologists, curators, and his
torians,I but until now, few such studies have 
been carried out on glasses from more recent 
periods. One reason is that in more recent 
times, from about the seventeenth century on
wards, sources of raw materials have become 
more numerous and commercial trade in these 
materials has grown more competitive and far
ther-reaching. Therefore, it has been expected 
that there might have been as much variation 
in chemical composition within the production 
of a given factory as there was variation among 
different factories. If that were true, the 
chances of characterizing the products of a 
given factory on the basis of chemical compo
sition would be poorer than when dealing with 
glass manufactured in earlier times. 

To some extent then, the analytical study of 
Amelung glass reported here is opening a new 
field, and as it is with most new fields of re
search, one must proceed with caution when 
interpreting the results. Because so few analy
ses have been made of glasses of this period, 
either American or European, there is as yet lit
tle information available in the way of com
parative data.2 

This study was initiated as a part of the ex
cavation of the New Bremen factory site, but it 
quickly broadened with the development of an
alytical techniques which made possible the 
nondestructive analysis of complete glass ob
jects. Through this development, it became 
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possible to compare the compositions of exca
vated fragments with known-and suspected
Amelung objects. The result was a cooperative 
analytical program between The Corning Mu
seum of Glass and The Henry Francis du Pont 
Winterthur Museum, a program which has 
been most fruitful. It will become apparent to 
the reader that the analYSis of American glass 
is indeed a very promising field of research, a 
finding which seems especially appropriate in 
the nation's bicentennial year. 

The investigation consists of five parts, each 
of which was directed towards specific goals. 
The five parts are described briefly below, and 
results from the two major parts are presented 
in the sections which follow. Several important 
aspects of this research are still in progress, and 
it can be expected that our knowledge of Ame
lung's glass and its overall place in the history 
of glass will be expanded even further in the 
future. 

1. For general information on the scientific investi
gation of early glasses see: R. H. Brill, "The Scientific 
Investigation of Ancient Glass," Proceedings of the 
Villth International Congress on Glass, London, Shef
field, England: The Society of Glass Technology, 1968, 
pp.47-68. 

2. A few analyses are scattered among the litera
ture, and at The Corning Museum of Glass there are as 
yet unpublished analyses of some American and Euro
pean glasses of the eighteenth and nineteenth centu
ries. Some analyses of surface finds at the New Bremen 
site were published earlier. See: Donald B. Hubbard, 
Lillie B. Jenkins, and Elizabeth M. Krumrine, "Ame
lung Glasses Compared with Some Modern Commer
cial Glasses," The Scientific Monthly, LXXV, No.6, 
Dec. 1952, pp. 327-338. 
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1) CHEMICAL ANALYSES OF AMELUNG 
OBJECTS 

Because of the great historical importance of 
Amelung objects, they can only be analyzed by 
completely nondestructive, nonsampling meth-
ods, and the only method currently available 
for analyzing glass within this restriction is the 
Energy-Dispersive X-ray Fluorescence Ana-
lyzer. During the past three years, a large 
group of Amelung glasses and related glasses 
has been analyzed by Mr. Victor F. Hanson and 
his colleagues on this instrument in the Ana-
lytical Laboratory of the Winterthur Museum. 
This marks the first time that such an extensive 
study of museum glass objects has been con-
ducted. To date, more than a hundred objects 
have been analyzed. 

The objective of this part of the study was 
to determine if any specific chemical composi-
tions or peculiarities could be associated with 
the products of Amelung's factories . Therefore, 
the most important part of the study was the 
analysis of pieces with unquestioned attribu-
tions. An ancillary objective was the strength-
ening or weakening of attributions for objects 
whose origins are less certain. A critical point 
in the logic behind this study was to determine 
not only whether the known Amelung glasses 
resemble one another, but also whether they 
differ as a group from glasses from other fac-
tories. 

2) CHEMICAL ANALYSES OF FRAGMENTS 
EXCAVATED AT THE AMELUNG FACTORY SITE 

During the course of digging at the site of 
the New Bremen factory, thousands of frag-
ments of glass were uncovered. From among 
these, thirty pieces were selected for chemical 
analysis. Some of the pieces came from recog-
nizable glass forms, while others were pieces of 
cullet or waste glass. Because the pieces are 
fragments, it was permissible to sacrifice sam-
ples large enough for full quantitative chemical 
analysis . These analyses were carried out as 
part of the scientific research program of The 
Corning Museum of Glass. The objective of 
this part of the study was to characterize the 
chemical compositions of the glass made at the 
factory and to use the findings to learn as much 
as possible about how the factory operated. 

3) FLUORESCENCE OF AMELUNG GLASSES 

When examined under ultraviolet light, most 
glasses will fluoresce, that is, they emit visible 
light. The color of the light and its intensity 
vary depending primarily upon the chemical 
composition of the glasses examined. Thus, 
fluorescence is often a useful clue to chemical 
composition and, more importantly, is useful 
for identifying glasses which might have been 
made in the same factory. 

Most of the Amelung objects mentioned 
throughout Mr. Lanmon's and Ms. Palmer's 
contribution and all of the fragments used for 
chemical analysis have been examined under 
both long-wave and short-wave ultraviolet 
lamps. Several different types of fluorescence 
were observed, which serve as an additional 
basis for classifying the objects. These obser-
vations were of a subjective and qualitative 
nature only, because it was experimentally im-
possible to determine actual fluorescence spec-
tra on large pieces of glass. For this reason 
comparisons between groups of objects were 
especially important. The human eye is a re-
markably sensitive instrument for detecting 
small differences when comparing colors, but it 
is relatively poor at remembering colors. 

Excavated fragments representative of the 
various types of fluorescence found among the 
glasses have been analyzed chemically so as to 
determine what compositional features are as-
sociated with fluorescence colors observed in 
the objects. This research is still in progress, 
and the results will be reported in the future. 

4) OTHER STUDIES 

Viscosity-temperature curves were estimat-
ed for Amelung glasses. These curves were ex-
trapolated from data obtained from simple pull 
tests carried out on small fragments of the 
glasses. The resulting curves allow one to esti-
mate the minimum temperatures required for 
forming various types of objects and thus tell 
something about the furnace capabilities. A 
gradient-furnace experiment was carried out 
on a sample of mudstone removed from the 
furnace. This also yielded some information on 
the temperatures achieved in the furnaces. Sev-
eral experiments have been planned for various 
other materials excavated at the site, including 
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crucible fragments, bricks, and possible raw 
materials. However, these experiments have 
not yet been completed. 

5) ACTIVATION ANALYSES OF THE GLASSES 

Very small samples of ponti! glass have been 
removed from several Amelung objects. Al-
though these samples were too small to be 
analyzed by the x-ray fluorescence method or 
wet-chemical methods, they were large enough 
for analysis by activation methods. The sam-
ples were removed only from those objects 
where a convenient protrusion of pontil glass 
was found. In no case were samples removed 
from objects where there was any danger of 
breakage. The sacrifice of a tiny piece of glass 
from a ponti! mark is justified on the basis that 
the information to be gained by its chemical 
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analysis is potentially more valuable than a few 
milligrams of glass itself. Samples have been 
submitted to Dr. Philip Lafleur at the National 
Bureau of Standards for analysis by his group. 

The question arises whether ponti! glass is 
necessarily the same as glass from which the 
body of an object itself was made. In most 
cases, they obviously should be the same, but 
one cannot be certain that this is always true. 
The ultraviolet fluorescence colors of the ponti! 
glass samples were compared to the bodies of 
the parent glasses, and in all but one instance 
the fluorescence was identical to that of the 
parent glass. It is, therefore, reasonable to as-
sume that for the glasses analyzed here (other 
than the one with the non-matching fluores-
cenceL the pontil samples do truly represent 
the compositions of the objects. These analyses 
have not yet been completed. 
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