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SUMMARY

Apethorpe Hall is a country house of huge cultural significance. It originated around 1470
and every later century has contributed significant additions and alterations. English
Heritage has carried out a multi-faceted investigation using evidence gathered from
documentary and visual research, dendrochronology, fabric analysis, geophysical survey,
archaeological excavation and numerous other studies. A quantity of window glass was
found during excavation of the Main and Service Courtyards by English Heritage in 2006.
This assemblage was examined using XRF and SEM-EDS to attain quantified elemental
composition including diagnostic minor and trace elements, in order to identify the types
of glass present, and to interpret these according to a working chronology of the
development of glass-making technology in England. Comparison with similar sites was
made to discuss the typicality of the site against the wider context of historical glazing.
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INTRODUCTION

Apethorpe Hall is a grade | listed country house arranged around three courtyards. The
original building was erected around 1470 by Sir Guy Wolston and comprised a double
courtyard house with a central Great Hall (Cattell et a/2006; Heward and Taylor 1996;
Martin 2008a; 2008b; Morrison 2006; Waugh 2009). Wolston made additions to the
house in the late |5th century, including a square battlemented stair turret, a parlour wing
and additional lodgings. Sir Walter Mildmay became the owner of Apethorpe Hall in the
middle of the |6th century and enlarged the house to reflect his status and ambition (he
was Chancellor of the Exchequer). Most significantly, shortly before Queen Elizabeth
visited the house in 1566, Mildmay built a new south range which contained a state
apartment. In 1617 Apethorpe was inherited by Sir Francis Fane who, in 1622-24,
enlarged and refurbished the state apartments and added a new east range at the behest
of James |, who was a frequent visitor. The well-preserved plasterwork ceilings and carved
stone fireplaces are some of the most important features of the building. The Fane family
— who became the Earls of Westmorland in 624 — retained ownership of Apethorpe
until 1904. The 6th Earl made various alterations and additions in the early |8th century,
including the installation of sash windows in the Old Dining Room, and the erection of the
greenhouse (Orangery) on the south side of the Service Courtyard. In the 1/740s, the 7th
Earl began an ambitious rebuilding project, replacing the south elevation of the main
courtyard, and reconstructing part of Wolston's north range as a new Library wing, all in a
grandiose Palladian style. Extensive ‘improvements’ in the middle of the |9th century
included the erection of a loggia and first-floor conservatory on the south front and the
creation of a new front hall in the east range. In 1904 Apethorpe was bought by Leonard
Brassey who carried out extensive restoration and modemisation of the house and
gardens. In 1949 the house was sold to the Northamptonshire Diocesan Catholic Child
Protection and Welfare Society who used it as an approved school until 1978, and as a
community home until 1982. Various additions and alterations made at this time included
the insertion of a dining hall into the Service Courtyard, the conversion of the greenhouse
into ablution rooms and a sick bay, and the division and partitioning of numerous large
rooms into dormitories (Martin 2008b). In 1982 the school closed and the house was
sold to a Libyan businessman, who later became resident in Greece. It remained empty
and neglected for the next twenty years. The failure to carry out Statutory Repair Notices
led to Apethorpe being compulsorily purchased by DCMS in 2002.

The rescue acquisition of the property by English Heritage was followed by an extensive
program of investigation, including landscape and geophysical survey (Linford and Martin
2006); fabric analysis (Martin 2008; Morrison 2006; Waugh 2009); sampling of roof
timbers and wall-panelling for dendrochronology; documentary research into the heraldry
and records of royal visits; and archaeological excavation of the Main and Service
Courtyards (Cattell et a/2006).

The main aim of the archaeological excavation was to ‘ground truth’ geophysical results
that appeared to show a potential earlier east range (Cromwell 2007). Additionally, a
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subterranean vault had been discovered in the Service Courtyard when the dining block
was cleared, and a trench was positioned to investigate the sequence of this structure and
its relationship to the nearby east face of the Main Hall range (/b/d).

The excavation recorded foundations and rubble from the construction and demolition of
small buildings and systems of drainage (Cromwell personal communication). Ceramics
dated to the |2th—15th centuries were recovered, however, it could not conclusively be
established whether this significantly pre-dated the construction of the house. Window
glass was found in all excavation trenches, with the majority coming from the latest phases
dated to the 19th and 20th centuries.

The aims of the current study are:

e to identify the glass types present, based on elemental composition

e to compare the elemental composition with the known chronology for English
glass-making in order to date the manufacture of the glass

e to compare the glass with assemblages from sites of a similar type and
contemporary date in order to consider typicality

e to re-assess the assigned sequence of deposition for the archaeological contexts
based on likely date of glass

THE GLASS

The assemblage consists of 29 individual shards of glass, 26 of which were from the
excavation of the Main and Service Courtyards (apeO|—ape26). A working sequence of
deposition is provided by the site stratigraphy, and certain of the contexts have been spot
dated according to the ceramics they contained. Three further shards were provided from
windows within the house which were /n situ but broken (ape0 la—ape03a).

The majority of the shards are transparent or semi-transparent with varying degrees of
corrosion present, manifest in discolouration, iridescence and friability of the exposed
surfaces (Newton and Davidson 1989). Of the 28 pieces in which the colour is
discemable, 6 are tinged green including 2 with severe lamination which has caused the
silicaceous layers to take on a friable metallic surface sheen, |3 are tinged blue, 4 are
opaqgue and varying in shade between orange and yellow, and the remaining 5 are
colourless. With the exception of one anomalous, heavily corroded shard, thickness varied
between 0.6 to 2.8mm, with a mean of [.37mm and a standard deviation of 0.56mm.

Two shards were determined to be vessel glass, and are not included in the present

study. No shards showed any morphological evidence for the shape of window from
which they might have come, and no joins were possible between fragments.
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Table I. Description of glass samples and their contexts

Sample Context Prior Date Thickness  Description

Ape_0l 044 ? [.Omm  Colourless

Ape_02 4022 Cl19-C20 [.8mm  Green semi-opaque, surface corrosion
Ape_03 4000 C19-C20 0.6mm  Pale green, surface iridescence

Ape_04 4000 C19-C20 2.8mm  Colourless

Ape_05 2033 cle? .9mm  Heavily corroded

Ape_06 1026 cl8? [.8mm  Pale blue-green, heavy corrosion
Ape_07 1001 Cl8+ [.5mm  Pale blue-green

Ape_08 1001 Cl8+ 20mm  Colourless

Ape_09 1001 CI8+  2.6-3.Imm Heavily corroded, black and iridescent
Ape_10 1056 ! [.5mm  Not window glass, not analysed
Ape_lI| 1056 ! 0.6mm  Pale blue-green, corroded iridescent surface
Ape_12 1056 ! [.Imm Pale blue-green, lightly corroded
Ape_13 4022 C19-C20 0.8-09mm Colourless, corroded iridescent surface
Ape_l4 4022 C19-C20 |.bmm  Pale green, lightly corroded

Ape_I15 3000 ! 0.9mm  Pale green, corroded surface

Ape_l6 1057 C19-C20 [.Omm  Pale blue-green

Ape_I17 2058 Cl18+ I.2mm  Amber, heavily corroded flaking surface
Ape_18 2058 Cl8+ [.5mm  Green

Ape_19 2059 Cl19 [.0—1.2mm  Amber, heavily corroded flaking surface
Ape_20 2059 Cl9 0.8mm  Amber, heavily corroded flaking surface
Ape_21 2059 Cl9 0.8mm  Green, corroded surface

Ape_22 2059 Cl9 0.9mm  Pale blue-green, lightly corroded
Ape_23 2059 Cl19 [.Imm Pale blue-green, lightly corroded
Ape_24 2059 Cl9 |.bmm  Pale blue-green, lightly corroded
Ape_25 2008 CI5-Cl17 5.6-6.3mm  Not window glass, not analysed
Ape_26 2037 Clé I.Omm  Colourless, highly corroded, iridescent
Ape_Ola  Great Hall late CI7+ 2.5mm  Colourless

Ape_02a Great Chamber | 740+ [.2mm  Colourless

Ape_03a  Old Dining Room [ 716/17+ [.0—1.2mm Pale blue-green
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METHODS

The shards were received pre-cleaned and packaged according to context. A macroscopic
examination was carried out; measurement of thickness used a pair of precision callipers,
which was calculated from the mean of three measurements at two edges and the middle
of each shard. A sample of each shard was extracted and set in epoxy resin to expose a
cross-section, in order that the uncorroded glass at the centre would be accessible for
analysis. The resin blocks were polished using standard techniques and coated with

carbon before being examined using the SEM.

X-ray Fluorescence (XRF)

The XRF used was an Eagle Il operated at 40kV, ImA. Readings were taken for a 200-
seconds run-time which enabled the full range of elements within range to be detected
while economizing on the overall time available. Three readings were taken from different
positions on each shard and a mean obtained. The spectra were deconvoluted using
Vision32 software. Instrument calibration was carried out using an aluminium-copper
reference material after every fifteen readings. The results were calibrated using Certified
Reference Materials from Corning, the NIST and Pilkington.

Scanning Electron Microscope (SEM)

The SEM used was a FEl Inspect F operated at 25kV and InA. The back-scattered
electron detector was used in order to identify the phase contrast between the lighter
glass and darker corrosion layers. This imaging also allowed the microstructure of the glass
corrosion to be viewed at a high level of magnification, revealing the laminar structure
built up of layers of weathered glass crusts, which is responsible for the surface
iridescence.

Readings were taken using an energy dispersive X-ray spectrometer (EDS) for a 100-
seconds run-time. The means were obtained from three readings at different positions on
each shard. The readings were aimed at the uncorroded core of the shard in each case, in
order to obtain a result that was representative of the original composition of the glass.
The spectra were deconvoluted using Oxford Instruments INCA software. Instrument
calibration was carried out using a cobalt reference material after every fifteen readings.
The results for Fe,O, for each sherd were plotted against those from the XRF in order to
determine the correspondence between the two instruments.
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RESULTS

The SEM examination of the samples revealed that three were very corroded and no
unweathered glass remained for analysis (09, 17/, 20). The samples (Table 2) were divided
into groups depending on the chemical composition of the glass (Figures 1-4).
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Figure 1. Sodium and potassium content of the Apethorpe window glass

Soda-Lime-Silica glasses

Four samples (Ola, 04, 08 and |3) are soda-lime-silica (SLS) glasses with very low levels of
P,O.. Three of these samples (Ola, 08 and |3) contain little or no MgO and relatively
high levels of CaQO. This composition is typical of glass manufactured in the period ¢l 835
to ¢c1930 (/e from the introduction of synthetic soda to the introduction of sheet
drawing). The fourth sample (04) contains levels of MgO and CaO that are consistent
with manufacture during the period of drawn sheet manufacture but before the
introduction of the float process (/e c1930 to ¢l1960).

An additional sample (26) is a SLS glass but also contains small amounts of a range of
elements not typically found in SLS glasses (Figures |—4). This glass has a composition
which is comparable with some fagcon de venise glasses (De Raedt et a/ 1998). This type
of glass was developed in the Mediterranean in the medieval period and was produced in
northern Europe from the | 6th century (De Raedt et a/ 1998); but to date it has only
been identified in vessel glass, not window glass. It was almost certainly manufactured
before cl835.
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Figure 2. Calcium and strontium content of the Apethorpe window glass

High-Lime Low-Alkali glasses

Twelve samples (02, 03, 05, 06, 07, I'l, 12, 14, 15, 18, 19 and 21) contain high levels of
CaO and low levels of the two alkalis (Na,O and K,O). These are High-Lime Low-Alkali
(HLLA) glasses which were used in the manufacture of window glass in England from the
late 16th century to the end of the | 7th century. It is possible that some of this window
glass is earlier than this as HLLA glass was produced before the end of the | 6th century in
France and Germany. Typically these glasses contain relatively high Fe,O; (>0.7wt%) and
P,Os (> 1wt%). Five of the samples show unusually low levels of CaO, one has very low
P,O. and four have elevated SrO.

Mixed Alkali glasses

There are seven samples (02a, 03a, O, 16, 22—24) which contain higher levels of Na,O
(6—1 wt%) than would be expected for HLLA glasses, but lower than would be normal
for SLS glasses. They contain less CaO than would be normal for HLLA glass but more
P,O; and SrO than would be usual for SLS glass. This is a mixed alkali type glass which
can be divided into two groups based on SrO: the samples (16, 22-24) with elevated
SrO (0.6-0.8wt%) would have been made using kelp (seaweed ash), the remaining
samples contain low levels of SrO (0.1-0.2wt%) and were made using little or no kelp.
Mixed alkali kelp glasses were used for the manufacture of window glass from the
beginning of the 8th century to ¢l835. Some non-kelp mixed alkali glasses were used in
the manufacture of facon de venise tablewares (De Raedt et a/ 1998; Dungworth and
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Brain 2009; Dungworth and Cromwell 2006) but evidence for their use in windows is slim
(Dungworth 2006).
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Figure 4. Silicon and iron content of the Apethorpe window glass
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Table 2. Chemical composition of Apethorpe window glass (SEM-EDS and EDXRF)
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DISCUSSION

The Apethorpe assemblage of window glass has been divided into groups based on their
chemical compositions (see Figures |—4). The groups are useful for categorizing the glass,
giving a chronology to their production and use, if not deposition.

Soda-Lime-Silica glass

The SLS glass is all colourless and transparent, with little or no corrosion. Four samples
were made using synthetic soda (/e after ¢l 835) and a fifth appears to have been made
using soda-rich plant ashes similar to those used for the manufacture of facon de venise
tableware (Table 2).

The facon de venise type window glass sample (26) was recovered from a context (2037,
Trench B) which was spot dated using ceramics to the |6th century (2 Cistercian ware
sherds). This type of glass was manufactured in London and the Low Countries (as well as
ltaly and other countries) at this time (De Raedt et a/ 1998) but so far evidence has only
been found for its use in the manufacture of tablewares. The apparent use of facon de
venise glass for window glazing at Apethorpe in the |6th century may possibly be
associated with improvements made to the house in the [560s for the visit of Elizabeth |.
The use of this glass in this context would represent conspicuous consumption of a rare
and expensive material and contrasts with practice at the contemporary Basing House
which employed medieval forest glass and HLLA glass in its windows (Dungworth 2009b).
The composition of sample 26 is similar to the vitrum blanchum glass manufactured in
Venice and Antwerp (De Raedt et a/ 1998), although it contains rather more SrO and
ZrQ, than would be expected for these manufacturers. The composition does not match
the soda-rich facon de venise glass produced in the |6th and early |7th centuries in
London (Aldgate and Broad Street, De Raedt et a/ 1998). The exact source, therefore, of
this remains uncertain at this time.

The remaining SLS glass samples all have compositions which are consistent with
manufacture after the introduction of synthetic soda ¢l 835. Samples 08 and |3 may be
the earliest within this group: they contain little or no MgO which is typical of synthetic
soda glass manufactured up to the introduction of drawing techniques in the 1930s. In
addition, they contain small amounts of As,O which appears to have been a popular
decolouriser in window glass manufacture between ¢l835 and ¢l 870 (although the
Apethorpe samples contain slightly less arsenic than most of the glass of this period and
small amounts of arsenic were occasionally used in window glass manufacture up to the
middle of the 20th century). Sample 08 was recovered from a context (1001, Trench A)
which was spot dated to the |8th century and onwards. The presence of this glass
suggests that the context must have formed after ¢ 835 and that the ceramics are
residual. Sample |3 was recovered from a context (4022) which was spot dated to the
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| 9th to 20th centuries which is entirely consistent with the glass. Sample Ola has a
composition which is most closely paralleled among window glass of the period from
cl870 to cl1930. It was recovered from a window of the Great Hall on the north-west
side of the courtyard. These windows were originally installed in the |7th century, but this
particular pane must have been inserted (a repair?), possibly during the works undertaken
for Leonard Brassey. Sample 04 has a composition which indicates that it was
manufactured between ¢1930 and cl960. It was recovered from a context (4000) which
is dated to the 19th to 20th centuries — this sherd probably represents alterations or
repairs undertaken during the period when Apethorpe was an Approved School.

Mixed Alkali — Kelp glass

The mixed alkali kelp glasses from Apethorpe compare well with similar glass from
Shortlands Lane, Devon (Girbal and Ford 2010), Shaw House, Berkshire (Dungworth and
Loaring 2010), Cheese Lane, Bristol (Jackson 2005), St Thomas St, Bristol (Dungworth
2007) and Margam Castle, Glamorgan, Wales (Dungworth and Adams 2010). Samples 22
and 24 have chemical compositions which differ by less than the analytical precision and
so may have been produced at the same time and place, and may even be two fragments
from the same pane of glass (both were recovered from the same context). The other
two samples (16 and 23) have compositions which differ by more than the analytical
precision and so must belong to other batches of glass. The kelp glasses were all
recovered from contexts which have been spot dated to the |9th or 20th centuries, and
so they are likely to be residual.

Kelp-based mixed alkali glasses are first detected in the archaeological record in the late

| 7th century (Dungworth and Cromwell 2006) but their use for the manufacture of
window glass appears to date only from the beginning of the |8th century (Dungworth
201 1). This type of glass continued in use throughout the |8th century and into the early
|9th century. During the 1830s the introduction of synthetic soda rapidly supplanted the
use of kelp and no kelp-based glasses are known to have been manufactured after ¢l 835
(Dungworth 2009a; Dungworth and Adams 2010). Within this period (1700 to cl835)
there are no apparent changes in the nature of kelp based mixed alkali glass which would
help refine the dating of manufacture. It is tempting to associate the kelp glass with the
alterations made to Apethorpe during the early |8th century.

Mixed Alkali — non kelp glass

The mixed alkali glasses (samples 07, I'l, 12 and 15) with the low SrO content have
compositions which are otherwise quite similar to the kelp glasses, nevertheless, the low
SrO content indicates that little or no kelp was used. Two of these samples (Ol and 02a)
have compositions which differ by less than the analytical precision and so may have been
produced at the same time and place. As one was recovered from a (broken) window in
the Great Chamber and the other from an archaeological context, it is unlikely they were
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from the same pane of glass. The third sample (03a) has a sufficiently different chemical
composition to indicate production at a different time/place. This sample has a
composition which is very close to that produced at Broad Street in the early |7th
century (De Raedt et a/ 1998), although glass from that site has usually been described as
facon de venise rather than mixed alkali. There is no widely agreed criteria for
distinguishing mixed alkali glass and facon de venise glass.

These mixed alkali glasses were probably made using plant ash(es) which provided a
range of elements (Na,O, MgO, P,O,, K,O, CaO and more besides) but the exact type
of plant(s) used remains uncertain. There are relatively few published analyses of post-
medieval mixed alkali glasses with which these samples can be compared: the glass from
Silkstone contains much less CaO and more Fe,O; (Dungworth and Cromwell 2006), the
Antwerp glass contains more Na,O and less CaO (De Raedt et a/ 1998) and the Lincoln
glass contains more K,O and less CaO.

Non-kelp mixed alkali glasses were produced in England from at least the later |7th
century (and possibly even earlier) but there is little published evidence for their
continued production after the end of the | /th century. It is most unlikely that there
would have been any production after the introduction of synthetic soda ¢l 835.

High-Lime Low-Alkali glass

The HLLA glasses are the most numerous (half of all analysed window glass samples are
HLLA glass) and also show the greatest variety in composition (Figures |—4). None of the
samples have compositions which differs from each other by less than the analytical
precision and so they can all be regarded as having been made at different times and/or
places. While most of the HLLA samples have compositions which compare broadly with
most English HLLA window glass (Dungworth 201 I) there are some with minor
differences which are difficult to explain. The main group (comprising samples 02, 03, 05,
06, 14, 18, 19 and 21) shows the most similarity with other HLLA window glass. Within
this group there is a positive correlation between MnO and BaO. It is unlikely that either
of these elements were deliberately added to these glasses; it is more likely that both
elements were naturally present in the plant ash that was used as a flux (both also
correlate with K,O). The low BaO group also contains less MgO and Al,O, but more
SiO,. HLLA glass was manufactured in Europe for use in windows from the medieval
period to the |8th century (and perhaps even later). The manufacture of this glass type in
England began in the late |6th century and appears to have ended at the beginning of the
|8th century. One sample (05) from this group comes from a context (Trench B, 2023)
which was tentatively dated to the mid |5th century to the mid | 6th century. HLLA glass
was produced in continental Europe during this period (but not England). The other
samples come from contexts which were spot dated to the |8th century or later. As
HLLA window glass production appears to have ceased in England by the beginning of
the |8th century, the glass in these contexts is likely to be residual.
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The remaining four samples (07, I'l, 12 and 15) have compositions which show significant
differences with most English HLLA window glass. These samples contain high levels of
Na,O that are only paralleled among some of the window glass from Chastelton House
(Mortimer 1993) and Palace House Mansion, Newmarket, Suffolk (Bayley et a/2009). The
SrO content of this glass is very high compared to HLLA glass, except for glass from
Cullompton, Devon (Girbal and Ford 2010). The relatively high strontium content of this
glass suggests that at least a proportion of kelp was used. The date at which this glass was
manufactured is at present uncertain but is likely to be within the | 7th century (or
possibly very early in the |8th century). The samples of this glass come mostly from
Trench A (with a single sample from Trench C) but it has not been possible to establish
spot dates for most of these contexts (one sample [07] is from trench A context 1001
which was spot dated to the |8th century or later.

CONCLUSIONS

The assemblage from Apethorpe incorporates samples of glass types from every period
of post-medieval glass-making (Dungworth 201 1). The earliest type of glass found is the
HLLA which is also the most abundant (although no samples of this glass type have yet
been identified /n situ in extant windows). HLLA glass was produced in Germany from the
| 4th century (Wedepohl 1997) and in France from the |6th century (Barrera and Velde
1989), however, it was not produced in England until the late [6th century (Dungworth
and Clark 2004). If it is assumed that the Apethorpe HLLA glass was manufactured in
England then this glass can only have been installed after cI567 (Dungworth and Clark
2004) and could represent Sir Francis Fane's works in the early |7th century. If the HLLA
glass was produced in England then none of the glass predates c1567 and so none of the
earliest windows (Wolston or Mildmay) would be represented. It is possible that the
earlier windows were glazed using ‘forest glass’ which is notoriously prone to corrosion.
Indeed several samples of window glass were so corroded that no analysis was possible. If
it is assumed that at least some of the HLLA glass was imported from continental Europe
then the Wolston and Mildmay phases may be represented in the analysed window glass.
It is known that for some high status late medieval building projects imported window
glass was specified. A |5th-century contract for the glazing of the Countess of Warwick’s
chapel specified that the glazier ‘use no glass of England, but glass from beyond seas’
(Marks 1993). The HLLA glass with the high SrO content has a parallel with only one
other site and for the moment it is unclear when (or where) this type of glass was
manufactured.

The analysis of the other glasses has highlighted the problem of distinguishing some soda-
rich and mixed alkali glasses made using plant ashes. While other groups (synthetic soda
SLS glass, forest’ glass and HLLA glass) can be differentiated quite easily there are no
commonly agreed criteria for separating mixed alkali glasses from soda-rich glasses. The
problem is that while the soda-rich glasses usually contain more sodium than the mixed
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alkali glasses, there is a continuum from the most soda-rich glasses to the mixed alkali
glasses. In addition all soda-rich glasses made using plant ashes (including the finest
Venetian cristallo) contain at least some potassium. De Raedt et a/ (1998) separated their
Antwerp samples into facon de venise and mixed alkalis glasses but they classed all the
contemporary London production (Aldgate and Broad St) as facon de venise although the
Aldgate glass contains less sodium and more potassium than the Antwerp mixed alkali
glass (Figure 5). While Apethorpe sample 26 has a composition which lies within the
Venetian and best of the facon de venise glasses, and samples Ol and 02a are clearly
mixed alkali glasses, the status of sample O3a is less clear (Figure 5).

20 - © Venetian cristallo
@ Venetian vitrum blanchum
18 - A Common Venetian glass
© Antwerp facon de venise
16 - A Antwerp mixed alkali
ape_26 @ Aldgate facon de venis.e
14 - (@) @ Broad St facon de venise
A Silkstone mixed alkali
g 12 . A Lincoln mixed alkali IV
H O Lincoln mixed alkali IX
< ape_03aQ + O Apethorpe
z 10 +
5 )\
§ 8 1 ape_02a : T
6 - ape_01
4
2 |
0 T T T T T T T 1
0 2 4 6 8 10 12 14 16

potassium (K,0 wt%)

Figure 5. Sodium and potassium content of Venetian, facon de venise and mixed alkali
glass

Leaving aside the problems of categorising these types of glass (something which may be
more of an issue for those analysing historic glass than for those who made it in the first
place), the fact that such high status glass was used for glazing is unusual. The analysis of
thousands of samples of historic window glass (Dungworth 201 1; 2012a; 2012b) has not
previously identified the use of this glass type in an architectural context. Glass vessels of
this type were imported but were generally only available to the very wealthy. Of the
Apethorpe samples one (sample 26) was recovered from a | 6th-century context and so
was presumably installed in a window then or slightly earlier. The use of venetian (or
facon de venise) glass in this way would represent conspicuous consumption but one
which would not perhaps be out of place in the country house of a member of the
political elite who hoped to impress royalty. This sort of behaviour may be paralleled at
Walmer Castle (Dungworth and Girbal 201 I') where non-destructive analysis identified
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the use of a different glass which had not previously been noted. That glass probably
belonged to the early 19th century and was imported from Bohemia.

REFERENCES

Barrera, ] and Velde, B 1989 ‘A study of French medieval glass composition’. Archéologie
Médiévale 19, 81—130

Bayley, J, Doonan, R and Dungworth, D 2009 ‘The earliest sash-window in England?, in S
Lagabrielle and M Philippe (eds) Verre et Fenétre de I'Antiguité au XVille siecle. Paris:
Verre et Histoire, 207-210

Cattell, J, Smith, P, McOmish, D, Morrison, K, Cole, E, Edgar, | and Hill, N 2007 Apethorpe
Hall, Apethorpe, Northamptonshire. Survey, Research and Analysis. Volume /. Research
Report 86/2006. Swindon: English Heritage

Cromwell, T 2007 Apethorpe Hall, Northamptonshire: Project design for archaeological
evaluation of the East Courtyard and Service Courtyard. Project number 4839.
Unpublished English Heritage report

Cromwell, T 201 I Apethorpe Hall, Apethorpe, Northamptonshire: Archive summary and
assessment for evaluation excavations in Main and Service Courtyards carried out in 2007
(draft). Project number 4839. Unpublished English Heritage report

De Raedt, |, Janssens, K, Veeckman, | & Adams, F 1998 ‘Compositions of |5th to |/7th
century glass vessels excavated in Antwerp, Belgium’, /n De Boe, G and Verhaeghe, F
(eds) Material Culture in Medieval Europe. Volume 7. Zellik: IAP, 36174

Dungworth, D 2007 St 7Thomas St, Bristol: examination and analysis of glass and
glassworking debris. Research Department Report 26/2007. London: English Heritage

Dungworth, D 2009a Chatsworth Conservatory, Chatsworth, Derbyshire: an investigation
of the flat glass. Research Department Report Series 90/2009. Portsmouth: English
Heritage

Dungworth, D 2009b Basing House, Old Basing and Lynchpit, Hampshire: chemical
analysis of excavated window glass. Research Department Report Series 92/2009.
Portsmouth: English Heritage

Dungworth, D 201 | “The value of historic window glass'. 7he Historic Environment 2, 21—
48

© ENGLISH HERITAGE I5 16 -2009



Dungworth, D 2012 ‘Historic windows: investigation of composition with non-destructive
pXRF. Glass Technology 53, 192197

Dungworth, D 2012 ‘Historic window glass. The use of chemical analysis to date
manufacture’. Journal of Architectural Conservation |8, 7-25

Dungworth, D and Adams, A 2010 Margam Castle, Port Talbot, West Glamorgan:
sclentific examination of the window glass. Research Department Report Series 22/2010.
Portsmouth: English Heritage

Dungworth, D and Brain, C 2009 ‘Late | 7th-century crystal glass: an analytical
investigation'. Journal of Glass Studies 51, | 1'1—137

Dungworth, D and Clark, C 2004 SEM-EDS Analysis of Wealden Glass. Centre for
Archaeology Report 54/2004. Portsmouth: English Heritage

Dungworth, D and Cromwell, T 2006 ‘Glass and pottery manufacture at Silkstone,
Yorkshire'. Post-Medieval Archaeology 40/1, 190—160

Dungworth, D and Girbal, B 201 | Walmer Castle, Deal, Kent: analysis of window glass.
Research Department Report Series 2/2010. Portsmouth: English Heritage

Dungworth, D and Loaring, A 2009 Shaw House, Newbury, Berkshire: an investigation of
the window glass. Research Department Report Series 56/2009. Portsmouth: English
Heritage

Girbal, B and Ford, D 2010 Shortlands Lane, Cullompton, Devon: scientific examination of
the window glass. Research Department Report Series 79/2010. Portsmouth: English
Heritage

Henderson, | 2005 ‘Medieval and post-medieval glass finewares from Lincoln: an
investigation of the relationships between technology, chemical compositions, typology

and value' Archaeological Journal 162, 256-322

Heward, | and Taylor, R (eds) 1996 7The Country Houses of Northamptonshire. Swindon:
RCHME

Jackson, R 2005 ‘Excavations on the site of Sir Abraham Elton's glassworks, Cheese Lane,
Bristol'. Post-Medieval Archaeology 39, 92—132

Linford N and Martin, L 2006 Apethorpe Hall, Northamptonshire. Report on Geophysical
Surveys, September 2005. Research Report 59/2006. Portsmouth: English Heritage

Marks, R 1993 Stained Glass in England During the Middle Ages. London: Routledge

© ENGLISH HERITAGE 16 16 -2009



Martin, C 2008a Apethorpe Hal|, Apethorpe, Northamptonshire: record of areas opened
up. Volume 2. Research Report 4/2008. Swindon: English Heritage

Martin, C 2008b Apethorpe Hall Apethorpe, Northamptonshire: Apethorpe Hall: St
John's School and Community Home. Research Report |6/2008. Swindon: English
Heritage

Morrison, K 2006 Apethorpe Hall, Apethorpe, Northamptonshire: record of areas
opened prior to phase | repairs programme. Research Department report 30/2006.
Swindon: English Heritage

Mortimer, C 1993 Analysis of window glass from Chastleton House, Oxfordshire. Ancient
Monuments Laboratory Report | 17/1993. London: English Heritage

Waugh, H 2009 Apethorpe Hall, Apethorpe, Northamptonshire: record of areas opened
up. Volume 3. Research report 79/2009. Swindon: English Heritage

Wedepohl, K H 1997 ‘Chemical composition of medieval glass from excavations in West
Germany'. Glastechnische Berichte 70, 246—255

© ENGLISH HERITAGE |7 16 -2009



ENGLISH HERITAGE RESEARCH AND THE HISTORIC ENVIRONMENT

English Heritage undertakes and commissions research into the historic
environment, and the issues that affect its condition and survival, in order to
provide the understanding necessary for informed policy and decision making, for
the protection and sustainable management of the resource, and to promote the
widest access, appreciation and enjoyment of our heritage. Much of this work is
conceived and implemented in the context of the National Heritage Protection
Plan. For more information on the NHPP please go to http://www.english-heritage.
org.uk/professional/protection/national-heritage-protection-plan/.

The Heritage Protection Department provides English Heritage with this capacity
in the fields of building history, archaeology, archaeological science, imaging

and visualisation, landscape history, and remote sensing. It brings together four
teams with complementary investigative, analytical and technical skills to provide
integrated applied research expertise across the range of the historic environment.
These are:

* Intervention and Analysis (including Archaeology Projects, Archives,
Environmental Studies, Archaeological Conservation and Technology,
and Scientific Dating)

* Assessment (including Archaeological and Architectural Investigation,
the Blue Plagues Team and the Survey of London)

* Imaging and Visualisation (including Technical Survey, Graphics
and Photography)
* Remote Sensing (including Mapping, Photogrammetry and Geophysics)

The Heritage Protection Department undertakes a wide range of investigative
and analytical projects, and provides quality assurance and management support
for externally-commissioned research.We aim for innovative work of the highest
quality which will set agendas and standards for the historic environment sector:
In support of this, and to build capacity and promote best practice in the sector,
we also publish guidance and provide advice and training. We support community
engagement and build this in to our projects and programmes wherever possible.

We make the results of our work available through the Research Report Series,
and through journal publications and monographs. Our newsletter Research News,
which appears twice a year, aims to keep our partners within and outside English
Heritage up-to-date with our projects and activities.

A full list of Research Reports, with abstracts and information on how to obtain
copies, may be found on www.english-heritage.org.uk/researchreports

For further information visit www.english-heritage.org.uk

ISSN 2046-9799 (Print)

ENGLISH HERITAGE ISSN 2046-9802 (Online)



	RESEARCH DEPARTMENT REPORT SERIES_Apethorpe_webcover
	Disclaimer
	ResearchReportApethorpeWindowGlassRevisedSept2013v2
	Web back cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.16667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.16667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'RDRS Print cover'] [Based on '[Press Quality]'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 9
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




