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This paper describes the excavation and study of a fourteenth-century

glasshouse.

INTRODUCTORY
Discovery of the Site. From hints in S. E. Winbolt's Wealden Glass

(1933), the standard work on the glass industry of the Surrey-
Sussex Weald, it seemed to the writer and other members of the
Surrey Archaeological Society that some unrecorded kilns might still

be found. Search was made in the early estate maps and on the

ground in South-West Surrey with Mr. W. Crawford Knox and
Mr. N. P. Thompson (the Society's Honorar}^ Excavations
Organiser), and with the help of Mr. F. H. Hughes of Godalming.
This search led to no positive result, except to locate a few lime and
brick kilns. It was at least established that glassy deposits on stones

or bricks (due to the accidental firing of sand present in a kiln or in

the stone) were not sufficient by themselves to indicate glassmaking

;

actual glass and crucible must be present also. A report of glass

refuse at Watersmeet (Gunter's Wood), Hambledon, however, did
reveal a probable glass site now irretrievably buried mider pigstyes.

But Mr. Thompson persisted, and when walking in November
1959 in Blunden's Wood, Hambledon, and being stopped by Mr.
A. Hildersley, who had the local shooting rights (and was carrying a

gun at the time), he made his usual enquiry about glass refuse (at

close range), and was unexpectedly led to a low squarish mound
in the wood, on which were the indubitable signs of glassmaking.
This seemed to be an unrecorded and untouched site, and therefore

a fit subject for a fresh examination of a Wealden glasshouse, which,
in the present state of knowledge, was overdue. As it turned out,

Mr. Thompson's virtually chance discovery (and his intrepid

persistence!) was well rewarded. It came to light that the site was
in fact known to at least two local men—Mr. L. Edwards and Mr.
Coleman—who had recovered crucible, lumps of glass and pieces of

finished glass from it, but had not dug there. It was therefore

\'irtually undisturbed.
The glasshouse cannot be linked with an\' specific glassmaker

recorded historical^.

The Setting. The site was near (40-50 feet from) the edge of a bank
of clay running NW.-SE. along the valley of a stream, and about a

mile south of the ridge of Greensand hills north of Hambledon
A-illage, which is about three-quarters of a mile to the north-west.^

I N.G.R. SU 974374.
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The bank and valley were covered with a thick woodland of oak, ash

and hazel, with bramble undergrowth, and although the present

thicket is not old, woodland cover is probably an original feature of

the site, providing fuel for the kilns. The clay itself is suitable for

use. In many parts of the wood old pits survive from which iron ore

was dug.- A green ride which runs through the wood from east to

west evidently represents the access lane for the pits and the

glasshouse. (See Map, Fig. 1.)
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Fig. 1.

—

Map of Hambledon Area, showing Glasshouses at Blunden's

Wood, Vann and Gunter's Wood.

Incidentally, the sand for the Wealden glass industry was not
strictly local, but may have been brought in from Graffham, Sussex,

some 15 miles from Hambledon. There was, in fact, a source on
Hambledon Common.

3

The site as found. The mound as found was some 16 feet across and
some 1 ft. 6 ins. (south side) to 2 ft. 6 ins. (east side) high. It was
littered with glass waste, burnt clay and sandstone, and crucible.

When the area was cleared for excavation a smaller mound, 10 feet

across and one foot high, was seen about 6 feet to the west of the

large moimd, but had not previously been visible in the under-
growth (Plate 11(a)).

2 B. C. Worssam in Froc. Geol. Ass'n, 75 (1964), 538, 542.

3 Information from Mr. B. C. Worssam through Mr. Kenyon.
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THE EXCAVATION
Permission was readily granted by the owners of the wood, the

Sussex and Dorking United Brick Companies Ltd. (through
Lt.-Col. M. S. Whitehouse, M.B.E.), for the investigation of the

mound by the Society. As it happened, the clay bank on which the

mound was situated was, in the course of 1960, to be removed by the

brickworks as a source of clay, and the discovery of the mound,
permitting its investigation before destruction, was therefore very
opportune. Gratitude is due to the company, and to their local

manager, Mr. J. Eames, for their ready co-operation.

Excavation took place over three weekend^ in March and April

1960, under the writer's direction, with the help of a party of some
twenty members of the Society. If special mention may be made
from such a band of willing workers. Miss Joan Harding supervised
the laying-out, and the sections were drawn by Mr. and Mrs.
Northgreaves. Other assistance of various kinds is mentioned
below.

The site was visited during the excavation by Mr. G. H. Kenyon,
F.S.A., Miss D. Charlesworth, F.S.A., and Mr. A. J. Clark, F.S.A.

Method of Excavation. It was at first decided to excavate a grid of

8-foot squares, with 18-inch balks, over the whole area of the two
mounds, based on the apparent centre of the large mound, but when
this had proceeded it was found that the natural clay was only some
4-6 inches below the ground surface, and that the kiln structures

were at a similar depth. The balks were therefore taken down at an
early stage and the entire area uncovered.

THE MAIN KILN (a)

The large squarish mound covered a sub-rectangular kiln,

consisting of a straight central flue with fire-places at each end
(lying NW.-SE.), and stone banks on each side, each with two
sieges. The structure as excavated stood some 2 feet high, and this

was approximately the original height of the basal parts of the kiln,

the structure being held rigid by the very unyielding mass of

hardened scum (see below). Of the roof no coherent evidence
remained. The kiln was 11 feet long and, as excavated, had shghtly
bowed walls, being 10 feet wide at the west end, 1 1 feet in the centre,

and 8 feet (the original width) at the east end.

The kiln may conveniently be described in the order of the
original construction; see plan. Figs. 2 and 4, and sections. Figs. 4
and 5.

The Sieges. The first parts to be built were the two benches on which
the crucibles for melting the glass stood. These were roughly 8 feet

long by 2 ft. 3 ins. wide, and 2 feet high. They were made of chunky
pieces of local sandstone, mostly about 6-9 inches across, built up
in dry-wall construction (there was no trace of mortar anywhere on
the site). There were no foundations—the structure rested on the
surface of the natural clay (from which the topsoil only had
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presumably been removed). In these structures two circular

emplacements, slightly depressed for the crucibles, had been made,
consisting of spaces in the stonework filled with clay resting on fiat

stones. These were 3-6 inches from the ends of the banks, 1 ft. 3 ins.

in diameter, and 4 inches from the edge of the flue and the wall

cavities. The stones surrounding the sieges was spattered with glass.

The Flue was next to be finished. The builders of the walls of the

pot-banks had trampled the soil into a hard surface, which showed a

deeper red in section. On this was spread a layer of clay 3 inches

thick, which had hardened in the heat into a bricky layer, purplish-

red inside and blue outside. At each end the fires were kindled,

producing black patches some 3 feet by 1 ft. 2 ins. The flue as first

seen was a narrow channel (1 ft.-l ft. 10 ins. wide by 10 ft. 6 ins.

long) in a thick layer of a grey substance, the edges of which rose

over the lips of the pot-banks, and humping in the middle nearly to

the top of the flue. This was a puzzle until it was realised that the

material was not the hardened clay flue-floor, but glass-scum which
had overflowed from the boiling and often broken crucibles into the

flue, finally blocking it to the point of obstruction of the draught,

and giving the reason for the abandonment of the kiln. This scum,
which contained pieces of stone and crucible, was hard enough to

resist the pick. It seems to have coUected in two separate layers,

representing a break in the use of the kiln. (Fig. 3, Plate 111(a).)

The Walls. At about a foot from the central structure a stone wall

8 inches wide was built all roimd the kiln to the height of the siege-

banks. The cavity between the two (c. 11 inches wide), was filled

with clay, which contained some fallen stones. The walls ran roimd
the comers (where the cavity was larger) and across the ends of the

kiln in a curve, to contain the hearths (Plates Ill(b) and IV(a)). The
northern pot-bank and outer wall had collapsed outwards, but the

southern side provided enough evidence for a reconstruction. The
entire site was strewn with stones fallen from the roof, and with
burnt clay. The heat of the kiln had reddened the soil for 2-3 feet

all round, and under the flue for a foot down. The walls and roof

were no doubt set in, or plastered with, clay for rigidity and thermal
efficiency.

The remains of a small fire, apparently lit for some casual purpose,

were found in the shelter of the north wall of the kiln.

The flue at Blimden's Wood appeared narrower than at other

sites; those at Femfold and Jamestown were 2 feet wide; but this is

probably deceptive, and due to irregular sagging of the walls. A
width of 2 feet is in fact to be assumed here also.

The Roof. Although no direct evidence was found, an attempt must
be made to conjecture its nature. Medieval engravings show a

barrel vault, but this necessitates wedge-shaped stones, which were
not found on this site (unless they had been robbed) . The suggestion

of Mr. Harrington, for Jamesto\vn, Virginia, of rough stones

embedded in thick clay is more feasible, but difficult to imagine
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holding up until fired hard, unless it was supported on a timber
frame which burnt away. In any case the weight of such a roof would
need a strong support if it is not to spread and collapse, and the
double walls of this kiln may have been made to take the thrust of

the roof, which would rest on the inside skin, with a batter of clay
joining it to the outside wall over the clay-filled cavity. But this

is theoretical, and I can find no direct evidence for it in medieval
building practice.

On the other hand, the cavities in the walls need not ha\e been
filled with clay originally, but could have been filled later in the
decay of the structure. 4 Indeed, contemporary filling would
presumably have hardened, and shrunk away from the walls, which
was not the case. On this view one must postulate a mass of stones
and clay, forming the walls and roof, being fired over a wooden frame
until it reached a degree of homogeneity where the thrust would be
vertical and not oblique. In this case the roof could rest on the
outside walls, and the cavities be empty, as an insulation space.

Of course, the cavities may represent the spaces in which the
frame was erected, if such was the case. A conjecture which appeals
to me strongly is that the siege-banks were built first ; a frame was
then erected outside them, against and over which the walls and
roof were laid. The cavities would then be left free when the kiln

was fired and the frame burnt awa}', and would have a secondary
use for insulation.

These cavities in any event seem to be a feature unique to

Blunden's Wood. Plate IV(a) shows the large kiln at JamestowTi, with
double walls, although the outer wall here is closer to the inner
structure than at Blunden's Wood. The principle, however, may be
the same. The reconstructions (Fig. 5 and Plate VH(a)) follow

the Jamestown precedent.

Unless a forced draught were used, for which evidence is lacking,

there must have been a chimney, however small.

THE ROUND KILN (b)

Seven feet west of the large kiln was a low mound, which
covered a low heap of stones, some 8 feet by 4 ft. 6 ins. When
excavated this turned out to be another kiln, roundish or heart-

shaped, the roof of which, beehive by analogy with early descriptions,

was founded on very large stones (some 9 inches across) round the
outside of the kiln. Inside, in the centre, was a well-defined square
cavity (a fireplace) filled with burnt clay (1 ft. 1 in. by 1 ft. 3 ins.),

with a passage, 4 inches wide, curved in a dog-leg (each section 7
inches long), and covered by a flat stone, leading to the outside, no
doubt a bellows-tuyere, implying the use of forced draught. On
either side of this, in the lobes of the heart, were long cavities, one 4

feet by 1 ft. 6 ins., the other 3 feet by 2 feet, filled with burnt earth,

but having also hard floors of reddish (burnt) clay on which were laid

thin slabs of stone. The left-hand (east) cavity was spattered with
glass.

4 This is supported by the fallen stones, as well as clay, found in the cavity.
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A large number of crucible fragments, most of the glass and
pottery sherds, and the horseshoe, came from among the stones of

this kiln and its vicinity. (Plates V(a), V(b) and VI(b).)

THE SMALL OVEN (c)

Between Kilns A and B was a small round oven (C), 2 ft. 6 ins. by
1 ft. 6 ins., represented by an irregular oval of large stones

surrounding blackened soil. (Plates VI (a) and (b).)

THE WORKING FLOOR

Two feet west of the end of Kiln A was a low wall of large stones,

still standing three courses high. This was about 4 feet long, and
curved gentl}^ outwards in the middle, away from the hearth. Its

purpose was no doubt to shield the legs of the workers from the heat
of the fire, because just beyond it was a floor of smallish stones. The
area paved in this way was some 5 feet b}^ 5 ft. 6 ins., with a narrow
trail running from it towards the east side of Kiln C, where it

broadened into a pa^xd strip some 2 feet across. It may be supposed
that this floor had originally been larger and more continuous, but
the presence of the screen wall indicates that the main working area

may have been in that part of the site.

A general plan of the structures as excavated is in Fig. 2 ; and see

Plate VII.

OTHER FEATURES

No refuse heap, or store of cullet, was found, although search was
made. Nor was there a surrounding ditch. No trace was found either

of the shed which normally covered a glasshouse, whether by way of

postholes or otherwise. 5 This could be explained b}^ the removal of

the posts supporting the shed entire when the kilns were abandoned,
leaving no stumps in the ground to rot, but only holes which quickly

filled ^vith earth and became imnoticeable.

LATER FINDS

The site was visited again a few weeks later, in May 1960. By
then the entire area had been cleared of trees and undergrowth, and
the bulldozers had left nothing but a wide space of bare churned
clay several hundred yards long by about 200 yards wide, from
the stream nearly to the track. The kiln site had been completely

destroj^ed. This gave a good opportunity to see {a) whether the site

as excavated was the whole installation, {b) whether the glasshouse

was the only one in the immediate area. Both these points could

readily be settled in the affirmative. No ditch or subsidiar}' structure,

or other kiln, appeared. The site in fact showed as three patches of

burnt reddened cla3% the largest (representing Kiln A) extending
over some 21 feet by 11 feet, the two smaller ones being closelj''

comparable in size and position to Kilns B and C as excavated. The

5 At Jamestown the presence of such a shed was inferred from the clearly-

defined edges of the working floor, but this was not the case at Blunden's
Wood. Only 4 out of 25 known Weald glasshouses have ditches surviving.
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burnt area of Kiln A thus extends up to over 4 feet from the actual

structure, which gives an idea of the heat generated inside it when
working. The mass of overflowed glass waste blocking the flue,

which had resisted the excavators' picks, was hard enough to resist

the bulldozers also, and huge unbroken masses of it were strewn

about the neighbourhood of the kiln.

The proximity of the kiln to the edge of the bank was also

revealed; this was no more than ten feet away. The edge here was
quite sharp, and the bank fell steeply dowTi to the stream after a

slope 30 feet long.

In August 1961 the Brick Company informed us that further

bulldozing had revealed another kiln some distance away from the

one excavated, and that the whole area would be removed for brick-

making clay within a week. An emergency search of the area

revealed that in fact there had been a misapprehension of the

terrain, and that the discoloration seen by the Brick Company was
in fact the traces of the excavated kilns, and that there were no
others. This was in a way disappointing, although it bore out the

results of the earlier search, because a second kiln would not have
been unexpected in the light of Wealden practice. Such a kiln may
exist to be discovered in the part of the wood still imreached by the

bulldozers.

The earth-moving machines had shifted a considerable amount of

soil from the site of the kilns, and had piled it up in heaps some 20
feet to the north, over the edge of the bank. Search in these heaps
revealed considerable quantities of glass, and some pottery (including

pieces of the large thumbed-base jug), all quite consistent with what
was found in the excavation. It appeared indeed as though the

cullet or waste heap of the kiln, not located in spite of search at the

time of the excavation, had been turned over. Alternatively, the

fragments could have been in the soil outside the excavated area.

This was a fortunate chance indeed.

The glass fragments fell into a number of categories, and although

these may not be complete, in view of the necessarily cursory search

in the short time available, yet they supplement the meagre harvest

of the excavation in a way which probably gives a true picture of

the workings of the kiln (see page 65).

THE FUNCTIONS OF THE KILNS

The Glass-making Processes. In order to make clear the discussion of

the functions of the kilns at Blunden's Wood, it is necessary first to

outline the processes of glass-making used in the Middle Ages.

Reduced to its simplest terms, the sequence involved:*^

[a) The mixing together of the main raw ingredients, mostly sand
and salts derived from the ash of burnt plants or trees ;7

6 See Singer et al.: A History of Technology, II (1956); III (1957), under
Glass.

7 At Blunden's Wood apparently wood ashes, not bracken, were used (see

below).
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(6) these were heated in pottery crucibles (previously heated to

prevent cracking), in a furnace to a temperature too low to

produce complete fusion and liquefaction, but high enough to

lead to granulation and a semi-vitreous condition (this is

called frit) ;

(c) other ingredients, lime,^ waste glass [cullet] and e.g. colours,

could then be added, and the frit heated until glass was
obtained—this reheating was necessarv in anv case to refine

the frit

;

[d] the vessels or wmdow-glass (there is no need here to describe

the tools used^) were then made, and the products, by then
cool, were reheated, either in a separate oven or on an upper
shelf or cooler place in the melting furnace, and allowed to

cool slowly and harden (this is annealing).

Green glass—that is, the normal micoloured medieval 'forest' glass

—was not purified, so the ingredients carried and retained their

original impurities, which gave the glass its colour.

Contemporary writers, until as late as the seventeenth century,

describe and illustrate the furnaces in which these processes were
carried out. Merrett (1662)^° says that the green-glass factories used
a rectangular furnace with four or more pots on each side, frit being
made at one end, and the pots preheated at the other, the hot gases

passing into the ends from the melting furnaces. Green glass needed
twice the heat of crystal glass. ^^

The Purpose of the Kilns. The interpretation of the original functions

of the three ovens at Blimden's Wood has not been easy, in the
absence of unanimity on the part of the early authorities, and of the
inconsistency of the e^ddence from excavated sites.

The well-known medieval writers on glassmaking are inconsistent

with each other, perhaps because their experience was in different

parts of Europe, and at different times. No doubt also because actual

glasshouses differed among themselves. So, Theophilus (c. a.d.

1000) speaks of large and small ovens, both rectangular, and a third

for \\dndow-glass spreading (the latter at least is not apphcable to

Blunden's Wood). Peder Mannson (c. 1530), refers to a (?) rectang-

ular frit furnace, and a round glass furnace. Agricola (c. 1550), the

most illustrated in the hterature, mentions three furnaces, the first

'arched over' (i.e. rectangular), the second roimd, and the third

rectangular. \Vhen only two were used, the mixture was cooked in

the first, and recooked in the second, where also the glass articles

were annealed.

8 Not added to early Weald glass; enough was present, although unrealised
by the glassworkers, in the vegetable ash (W. E. S. Turner, in /. Soc. Glass
Technology. XL (1956), 39).

9 See Singer or Winbolt.
1° See Glass Technology, 3/6 (1962), 201.
^' The processes are fully described by D. B. Harden in Domestic Window

Glass (in E. M. Jope, ed.: Studies in Building History (1961), 39-63).
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Singer says that kilns can be three-storey—a fuel-chamber, a pot-
chamber and an anneahng oven. In the Weald, these three can be
side by side. Again, a rectangular furnace, with 2-4 glass pots on
each side, can have an extension either for fritting or for annealing.

But there is much variation ; a common form was two pots and two
working holes, and a small annealing oven, all in the same furnace.

It is not entirely academic to compare kihis of different dates, as the

glass industry was very conservative in this respect, and, as

Professor W. E. S. Turner points out, traditional procedures were
still being followed until late in the seventeenth century.^- The close

comparison of the structures at Blunden's Wood (fourteenth

century) with that at Jamestown (seventeenth century) demon-
strates this.

Turning to actual sites: Vamt {c. 1580) is hardly comparable, with
its highly sophisticated brick kiln of French type, with wings. '3

Hazelbridge Hanger (Early) 'appears to have been an oblong
building.''* Malham Ashfold (Early) had a sandstone floor c. 16 feet

by 11 feet. '5 Sidney Wood (1610) was rectangular.'^ Bishop's Wood,
Staffs, (late sixteenth century), was rectangular, with stone siege

platforms, and a space between them, (?) for preheating the pots.'^

Fernfold (late sixteenth century, probably Carre's own furnace) had
a straight flue 8 feet long by 2 feet wide, between \\alls c. 2 feet

thick, with clay ramps outside them ((?) for conserving heat), and
with hearths at both ends. This, then, is not unlike the arrangement
of Kiln A at Blunden's Wood.'^ Woodchester. Glos. (c. 1590-1615),

had a circular furnace, with fire space on the ground level, and two
platforms for crucibles (the upper one for roasting the frit, the

lower one for melting). It also had a rectangular oven. Daniels is,

after all, inclined to interpret the beehive oven as only used for

roasting, and the oblong one for annealing. '^ St. Weonards,
Herefordshire, which is roughly contemporary with Woodchester,
had a rectangular furnace.^"

Jamestown, Virginia,^' offers a number of interesting parallels to

Blunden's Wood. Although they did not build it until 1608, the

colonists were reduced to the simplest construction and equipment.

^2 In Glass Technology, 1962.
13 S. E. Winbolt: Wealden Glass (1933), 19.

^4 Winbolt, op. cit. 8 and 32. Weald glass before 1567 is described in this

paper as Early, and after 1567 as Late. These used to be called 'fougere' and
'barilla' ; but it is now known that Carre improved techniques but did not alter

the materials used.
15 Winbolt, op. cit. 43.
'6 Winbolt, op. cit. 38. In fact, all Weald main furnaces with any e\'idence

are rectangular.
17 T. Pape: inProc. N. Staffs Field Club, LXVIII (1934), 106.
'8 In Winbolt op. cit., but brought up to date in Sussex County Magazine,

December 1935.
^9 H. J. Powell: Glassmaking in England (1923), 24; J. S. Daniels: in Proc.

Huguenot Soc. of London. XVIII (1952), 464.
^° Information from the excavator, Mr. N. Bridgewater. See note 35.
^'

J. C. Harrington: Glassinaking at Jamestown, 1952.
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and the conjectural restoration shows a surprisingly medieval-
looking glasshouse. The kilns were made of stones set in clay, and
the evidence sheds much light on the processes used. Jamestown had
a working furnace, with room for four pots; a small kiln for firing

new pots or for preheating pots ; a fritting furnace and an anneahng
furnace, these two joined together in one structure with ovens each
end. ]\Ir. Harrington, the excavator, has kindly told me, in a letter,

that he is now inclined to interpret the latter as a pair of anneahng
ovens, so that continuous operation could be assured. His recon-
struction has no chimney over his working furnace, and this may be
questioned.

Wilderspool, near Warrington, although Roman, may also be
glanced at, in spite of the great difference in age. The main ovens
were circular or oval, but separate small ovens existed, which have
been regarded as probably for heating the glass-melting pots. Here
the larger ovens were interpreted as for annealing. -^ Glastonbury
(Saxon) had circular kilns.

The remaining glass sites in Britain are mostly too fragmentary
for reliable conclusions to be drawn. Evidence from continental
sites does not add to the picture.'3

Functions of the Blunden's Wood Ovens. There is, it is clear, much
variation from site to site. But with this in mind, and from the

evidence at Blunden's Wood, I am inclined to suggest the following

scheme:

—

Small oven (C) for preheating pots

Round oven (B) left side, for fritting

Main oven (A) for melting

Round oven (B) right side, for annealing.

From the mass of waste glass in the flue of Kiln A, there is no
doubt of its use as a melting furnace; but there is no evidence

whether annealing was also carried out in an upper stage of this kiln.

The left-hand siege of Kiln B was spattered with glass, and fritting

seems a reasonable explanation of this. The right-hand side was free

of glass, but the whole oven was littered with broken crucible and
pieces of finished glass. Kiln C was also free of spilt glass. It is not

impossible that the suggested functions of B (right side) and C
could be reversed, but on the whole the scheme proposed seems
reasonable.

There are, of course, other possible alternatives. If, for example,
as Professor Turner did not rule out, annealing was done over the

roof of the melting furnace (A), then Kilns B and C would be

-~ T. May, in Trans. Hist. Soc. of Lanes and Ches., LII (1900).
-3 The best documented is the Carolingian oven in the Foret d'Anher,

Belgium (C. Dubois, in Annales de I'lnst. Arch, du Luxembourg, XLVI (1911),

355; more accessibly in H. Arbnian: Schweden und das karolingische Reich

(1937), 83, and R. Chambon: L'Histoire de la Verrerie en Belgique (1955), 47).

This had a round oven with 3 tiers. (These references are owed to Mr. R. J.

Charleston.)
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restricted to preheating pots and fritting. But the Jamestown
evidence shows that a separate oven was used, in this type of glass-

house, for anneahng.
Complete certainty is not to be had, and the question must be left

open.

CONJECTURAL RECONSTRUCTION
By a fortunate coincidence, the discovery of Blunden's Wood

narrowly preceded the initiation of plans for setting up, by
Pilkingtons Ltd., of a museum of glass at St. Helens. -'^ The organiser

of the displays, Mr. James Gardner, was put in touch with the

Society by Dr. Harden and Mr. Tait, and fruitful discussions

followed, in which Mr. Kenyon and the writer took part. As a result

a model of a medieval glasshouse was made for the museum, based
on medieval and later prints, and on the evidence provided by
Blunden's Wood. -5 Plate VH (a) gives a view of this model. This is a
remarkable imaginative acliievement on Mr. Gardner's part, and
gives a broadly accurate impression of what a medieval glasshouse

must have looked like.

THE GLASS
This was all pale green uncoloured glass, of the 'Early' type made before

1567. It is mostly of good quality. The colour in fact varies from nearly clear,

to pale milky, to a fresh yellowish or sometimes faintly bluish green. There
could have been no consistency between melts. The thickness varies quite
widely, from less than 0-5 mm. to 4 mm. (1/6 inch). This lends no support to
the common idea that thin glass is later than thick. 26

Some four hundred pieces were recovered (although only a selection was
made from the cullet heap), and there is no reason to suppose that this was not
a fully representative sample. These pieces consisted of the following:—

•

fiat or curved pieces, from window or vessel;

rims, from window or vessel, various diameters, some plain, some
thickened, some raised on one side, one rolled over;

3 pieces of spiral wrythen vessel

;

bottle necks and mouths, some wide (1-1 in. diameter), some narrow
(0-5 in. and 0-6 in. diameter). One wide neck has a flaring rim. At least

one shoulder. (Fig. 6, C and D)

;

bottle bases, with wide shallow kicks. (Fig. 6A)

;

lamp bottoms (like fingerstalls, 1-5 in. long by 1-25 in. wide at opening

—

see below). (Fig. 6B)

;

cut-offs, waste from the manufacture of quarrels from crown. Some of

these are grozed.

3 roundels (1-3 in. by 1-1 in.; 1 inch by 0-8 in.; 0-8 in. by 0-7 in.), clearly

waste from a window-maker. (Fig. 7A)

;

1 diamond-shaped piece, 0-5 in. edges, 0-4 in. across, 0-9 in. long. (Fig.

7B);
2 pieces with scored lines

;

2 pieces with traces of painted pattern of thick and thin straight lines

(Fig. 7D)

;

*4 This was opened in November 1964.
25 The model is accompanied by pieces of glass and crucible from Blunden's

Wood presented by the Society from the collections at Castle Arch, with the
consent of Guildford Corporation.

26 For the thickness question, and cullet, see G. H. Kenyon: Some Notes on
the Glass Industry in England prior to 1567 (/. Brit. Soc. of Master Glass-

Painters, XII, 2 (1956-57), 103).
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\J
Fig. 6.

—

Glass. A, Bottle Base; B, Bottom of Lamp; C, Wide Neck and
Mouth; D, Narrow Neck. (^)

1 piece with traces of painted decoration. (Fig. 7C)

;

3 pinched and twisted pieces;
welting-off pieces;

crucible waste—shapeless lumps of glass, some having one side reflecting
the curve of the crucible

;

'horns' and drips;

rod. One has one end tubular;
furnace waste ('scum,' etc.);

weathered glass (see below—Fig. 7E).

Fig. 7.

—

^Glass. A, Roundel; B, Diamond; C, Painted Piece; D, Piece with
Painted Rectilinear Design ; E, Effect of Weathering. (^)

Much of this is clearly the remains of local manufacture. This can
no doubt include much of the flat window glass, and much of the

bottle and vessel. The bottle bases and necks can be closeh' matched
from Chiddingfold (fourteenth to sixteenth century) . The wrythen is

also found at Chiddingfold, and as it is scarce at Blunden's Wood,
may be cuUet here.-" The 'fingerstalls' are not bottle-kicks, the

pontil-marks being on the outside ; nor are they parts of palm-cups,

flaring as they do so near the base. They are identified by Dr. D. B.

Harden as the bottoms of lamp-glasses. This is a common type,

with a wide distribution from the Near East to Britain, in use from

27 Winbolt, op. cit., 10, 11; for wrythen, 68.
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the early Middle Ages to modem times. ^^ There is no reason to

doubt that these are of Wealden make, if not actually products of

Blunden's Wood.
The painted glass, and the cut-offs, diamond and roundels, are

almost certainly cullet. This is interesting, as it shows one source of

cullet, a window-painter, 29 for which no doubt finished glass was
exchanged.

WEATHERED GLASS

The glass is all, of course, more or less weathered, mostly with the

sandy flecking typical of Wealden glass. But about a quarter had
passed beyond this stage. That is, it was opaque, dark green, some
almost black, as against the translucent pale green of the rest.

Thick pieces often had developed three layers, one in the middle
covered with surface-pitting (like the frost-pitting on flint, but much
smaller) ; those outside breaking up along tiny vertical cracks

(Fig. 7E). Some was flaky; some quite 'rotten,' or soft and crumbly.
These features are regular phenomena of weathering, or exposure to

moisture in the soil, but it is not certain whether they are partly due
to faults in the manufacturing processes. 3° The effect of prolonged
exposure to moisture can indeed lead to complete disintegration, 3^

and some of the Blunden's Wood glass was nearly at this point.

But the fact that only some of the glass was completely rotten

serves to indicate the length of time needed for the process.

ANALYSIS OF THE GLASS

Dr. S. C. Waterton, of E. J. & J. Pearson Ltd., Firebrick Works,
Stourbridge, very kindly analysed samples of glass from Blunden's
Wood. These were a drip of waste, a piece reflecting the curve of the

crucible wall, and a piece of thin window or bottle glass. The
analysis gave :

—

o/

SiO, 57-00

TiO, 008
Al.Oa 4-78*

Fe.O, 1-32

CaO 17-50

MgO 6-95

K,0 9-00

Na^O 3-40

Loss 0-08

100-11

With trace of manganese up to 0-2%.

^8 G. M. Crowfoot and D. B. Harden: Early Byzantine and Later Glass
Lamps [J. Egyptian Arch. 17, 196, cf. Fig. 36).

29 Perhaps in the Lambeth-Battersea area.
3° W. Geimann : Die Zersetzung der Glaeser im Boden (Glastechnische

Berichte, 29 (1956), 145; also Microscopic Inspection of Old Glass (Zeiss

Werkzeitschrift, 38 (1962).
3^ The soda and potash in the glass is leached out and replaced by silicic

acid, and iron, aluminium, titanium and manganese hydroxides.
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Dr. Waterton's opinion was that the glass was
probably made from a local sand, almost certainly contaminated with
cla3--like substances, wood ashes, which would account for the high potash
content (compared with modern glass), and a limestone which might have
been of a dolomitic nature or was possibly a magnesian limestone such as
is found in Yorkshire, and possibly other parts of the country.32

This compares with the following results from other sites :

—
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Fig. 8.

—

Crucibles, Types; Left, Bucket; Right, Barrel.

The rims of type 11(a)—thick walled pots—can be either:

—

(i) domed top, with outer projection, sometimes pinched sharp, rounded
bulge inside. The domes, which are about one inch across, can be either

flattish or high. (Fig. 9A.)

(ii) flat top, hammer profile, i.e. with bulge on the inside. The tops,

which are about one inch wide, can slope inwards. They can have thick

or thin outer projection. A variant has no inner bulge, and some have
level tops with no inner bulge. (Fig. 9B and C.)

The rims of type 11(6)—thin-walled pots—were roughly similar, but
some had a pinched-out rim, some squared-off, and some with the top

slightly hollowed in, whether it was level or sloping. Domed forms also

occurred.

Many pots showed horizontal finger-lines or ripples, but few, if an3^ were

ornamented, except possibly for one with incised lines under the rim, one with

faint traces of diagonal incised lines on the flat top of the rim, and one with

finger-ripples just over an inch apart (a barrel-shaped pot).

A B C

Fig. 9.

—

Crucibles, Rim Sections.

A, Domed Type; B, C, Hammer Types. (^)

Crucible rims vary very widely; many are plain (e.g., JamestowTi),

or sharply intumed (Hazelbridge Hanger). At Kingswood, Cheshire,

(fourteenth century) the crucibles had bulging sides, with rounded

and everted rims. 33 The rims from Bishop's Wood are clubbed, not

unlike Blunden's Wood. Sidney Wood had rims mostly fiat, but

some turned out or in. But the Blunden's Wood rims are so

homogeneous and distinctive that they seem to bear the signature

of three individual potters. This is not unlikely, in view of the short

life of the glasshouse. But whether they all worked at the same
pottery cannot be stated. The regular potting, however, seems to

indicate professional manufacture ; that is, that the pots were bought

in. Apart from the other evidence, local manufacture would imply a

potter at Blunden's Wood, which is not probable. One wonders

whether thicker walls would have been less liable to breakage, but,

after all, breaking of pots is a problem which has always beset

glassworkers.

33 Chester S- N. Wales Arch. J.. XXXIII (1939), 32-39; XXXVII (1948),

133-140.
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ANALYSIS OF THE CRUCIBLES

One of the perennial problems of the early glass industry is the

source of the crucibles. Although it might be supposed that these

would naturally be made on the spot, from local clays, in \dew of the

high rate of wastage, this does not seem to be generally the case. A
conspicuous exception is Jamesto\\'n, where analysis of the crucibles

and of local clay showed that four were made locally ;34 but most seem
actually to have been brought from England. Here, of course, local

manufacture was no doubt forced on the glassworkers by their

isolation ; they had brought pots from England, either because they

preferred the type or make, or because they did not know what
sources of clay they would find in America. But these could not

last for ever. On the English sites, analysis has shown that local

clay was not used. This implies either that clay was transported

from elsewhere to the glasshouse, and the pots made there, or that

there was a pot-making industry which supplied the glasshouses.

The evidence from Blunden's Wood does not finally resolve this

problem, although it helps ; this is discussed further below.

The clay at Blunden's Wood is ordinary 'Weald Clay,' and not

significantly different from the published definitions of this. The
brickworks on which the site stands. The Sussex and Dorking
United Brick Co. Ltd., kindly communicated to me that the

maturing temperature of this clay is normally in the neighbourhood

of 1000 to 1050° C, but that it might stand temperatures of 1100° C.

Clay similar to that from the site is being used for the manufacture

of facing bricks of 'very excellent' colour and quahty.

However, a test kindly carried out in the pottery department of

the Guildford School of Art (by Mr. Roger Young, Des. R.C.A., and
Mrs. i\I. C. Wood) showed that when a piece of Blunden's Wood
crucible was raised to 1100° C. no change in texture occurred, but

that its colour became rosier. Blunden's Wood glass raised to this

temperature melted and fused to adhering particles of crucible. The
conclusion drawn from this test was that the crucible was unlikely

to have been made from local clay as it (the crucible) normally fired

white.

Test were also kindly made by Dr. S. C. Waterton (Stourbridge).

These showed that the local clay and the crucible 'behaved so

differently in cone refractory tests, that they appeared to be almost

different substances.' The tests for refractoriness showed:

—

Clay Cone 16—black when melted (1460° C.)

Crucible Cone 27—clean burning (1610° C.)

Glass melted 1150° C.

The blackness of the clay on firing could be due partly to contamina-

tion by soil, etc., but does not destroy the force of the demonstration.

(The samples used were, of course, visually clean when taken from

the ground.)

3+ Harrington, op. cit., 39.
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Dr. Waterton also carried out chemical analyses, which showed
contents of:

—

Clay from site Crucible
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checking whether the 'glaze' adhering to some of the crucible

fragments was merely remains of the glass which the crucibles had
contained, and whether such glass could be identified with the pieces

of waste glass which had evidently come from crucibles. If this

could be established it would be a valuable piece of fresh evidence,

which had not been checked by laboratory methods before.

The analysis was kindly carried out b}^ Dr. Thomas. He discussed

the problem with a local glassmaker, who stated that in modem
practice the crucibles are invariably of unglazed fireclay. It appears
wasteful to use a glazed product for this purpose even today. In the

fourteenth centur^^ when glazed ware was less common, and
probably even more expensive, the unnecessary application of glaze

seems highly improbable. Dr. Thomas pointed out that if the

'glaze' on the Blunden's Wood crucibles was in fact only an
accumulated deposit of the glass melts, some of the crucible

constituents might diffuse into the glass, particularly if the crucible

had had a life long enough to be used for several melts. Any such
diffusion would not penetrate far into the glass, but would probabh'
concentrate in the 'glaze.' It would not therefore be unreasonable to

expect differences between the 'glaze' and the glass.

Analysis was therefore made of samples of thick waste glass, of

'glaze' adhering to crucible, and of crucible itself (so as to check its

constituents against any impurities in the glaze). A sample of local

clay was also tested, for comparison with the crucible.

The results were, although useful, not quite clear-cut. It appeared
reasonably certain that the crucible could not have been made from
the local clay (thus agreeing with all the other tests) . But there were
no elements present in the glass which were absent from the crucible

fabric, so it was impossible to be certain whether the glaze and the

glass have a common origin. However, in those cases where there

was a marked difference in concentration for a particular element
between the glass and the crucible fabric, the glaze composition
paralleled the glass rather than the crucible. xAs this happened for

seven elements, it can be confidently accepted that the 'glaze' is, in

fact, old glass left adhering to the crucible.

This is a useful result. One corollary is that there must have been,

in the Middle Ages, a widespread trade in (unglazed) crucibles;

indeed, glassmaking was a more highly organised industry than has
been supposed.

OTHER OBJECTS
METAL

Two metal objects were found, a fragment of an iron shovel, and a horseshoe.

Iron Shovel. A broken and corroded fragment of iron was found on the eastern
hearth of Kiln A. This consists of part of a flattish object. Two edges, each
some 5 inches long, may represent outer edges ; the rest is broken off irregularly.

(Fig. 10.) At the broken end of one of the edges is, for an inch, a rolled-over
piece of iron which once projected either up or away from the main flat area.
The piece is 0-1 in. thick. The edge without the rolled-up projection is curved
up, along its entire length, about an inch high starting from an inch from the
edge.

The most likely interpretation of this object is as a shovel. Medieval spades
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Fig. 10.

—

Iron Shovel. Left, Reconstruction; Right, from Above

AND Section. {})

Fig. H.—Horseshoe. Left, Top; Right, Side View. (|)
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and shovels were normally of wood, sometimes tipped or guarded with iron;

but those used by glassworkers were wholly of iron, to withstand the heat in

which they were used. Their purpose is variously explained by Singer et al.,

Winbolt and Harrington {op. cit.), as 'for lifting vessels when hot,' 'for filling

crucibles,' and 'for shovelling the ashes out of the furnace.' They are

illustrated with raised rims, to prevent whatever was carried from falling off.

As the Blunden's Wood piece was found in one of the hearths, it was no doubt
used for the last purpose ; and if, as may be supposed, wood-ash was used as a

glassmaking material, it could have also served to mix ash with sand, and for

filling crucibles.

The precise shape of the tool cannot now be determined. Either the rolled

projection represents the beginning of the handle part, or of a raised rim, or

was merel}' the result of irregular wear on one corner. Similarly, the handle
could have been on the broken side, in which case the curved-up edge would
not be a raised rim, but could have got its curve by accidental over-heating. But
whichever way round our fragment is to be thought of, the shovel probabl)'^

had the .shape shown in Fig. 10.

I am grateful to Miss D. Charlesworth for suggesting solutions to this

problem. No useful parallels can be traced; glassmakers' shovels are rarely

recovered, and I cannot find a published example.

Horseshoe. A substantial fragment, about two-thirds, of an iron horseshoe

was found in the material overlying Kiln B. One branch is practically

complete, and most of the bow end (Fig. 11). The fragment is 4-7 in. long,

implying a total length of under 5 inches. The bow is broad, 1-2 in. across.

The branches are about 1 inch wide, tapering to about 0-5 in. at the ends.

The opening between the branches is a regular oval, 2 inches across at the

widest point, and 1-5 in. at the open end. The shoe is thin (0-2 in.), and
strongly laminated. Each branch had three nails; the position of one of these

is scarcely visible, but one shows a complete head on one face of the shoe, and
most of the shank (Fig. 1 1) protruding below. The two visible nails are 2-4 in.

apart, centre to centre. The heads were probably square, and the section of the

nail rectangular, but they are too corroded for this to be quite certain. The
only head visible is 0-3 in. high, 0-7 in. long and 0-5 in. wide. The nail-hole

seems to be 0-25 in. by 0-35 in. at the lower face of the shoe.

The fragment is much corroded, but the nail-head which still stands proud
of the shce is not appreciably worn. It ma}^ be taken therefore that the shoe,

although thin, was never much, if at all, thicker. The Clandon shoe (see

below), which is not corroded, is even thinner. This is in sharp contrast to

later shoes.

Horseshoes have been classified, by Gordon Ward, 39 into four groups:—

-

1. Celtic and Romano-British: these have edges bulging out round each
nail-hole, and fiddle-key nails (the wavy edge is found until the

thirteenth century)

;

2. Medieval and Packhorse ^to mid-sixteenth century or later) : these have
no countersinking, fullering (the groove in which the nails are sunk) or

clips (the sharp point rising in front of the hoof)

;

3. Renaissance and Key-hole (1550-1800) : these have fullering, but no clips;

4. Mo^e^'w . these have clips.

Later shoes do not generally taper so much along the branches, and
eighteenth-century shoes often have keyhole openings.

The Blunden's Wood shoe is not unlike, in shape, size and number
of nails, that from Tutbury (Staffs), which is dated to 1322.4°

39 Hull Museum Publications, No. 205 (1939).
4° Fleming: Horseshoes and Horseshoeing (1869); more accessiblv in R. W.

Murray: Dating old Enghsh Horseshoes [J.B.A.A., 3 ser. II (1937), 133, Fig. 1).

In this paper a similar shoe with 3 nails each side (Fig. 3) is shown as fifteenth

century, one with 4 (Fig. 4) as sixteenth century'; cf. also G. Ward, op. cit..

Figs. 10, 11, 13, 14. 75.
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Gordon Ward ascribes this to a 'River Dove' type; the Winchelsea
type'*^ is also very similar. The nail-holes seem usually to be
rectangular, but some are round. The Blimden's Wood shoe can
also be compared to that in Guildford Museum from Temple Court,
Clandon.42 This came from a wall built probably not later than 1278

;

and, in any case, could not have post-dated the suppression of the
Templars in 1312.

There are thus close parallels of comparable age. The Blunden's
Wood shoe indeed fits squarely into the Medieval and Packhorse
group. It can be safely regarded as contemporary with the kiln, and
not a later, fortuitous, intrusion.

Both the shovel and horseshoe were treated and preserved in Mr.
Hodges' laboratory at the University of London Institute of

Archaeology.

Tools. No glassmakers' tools were foimd, except the shovel dealt

with above. Watch was kept for flints used for scoring, etc., 43 but
none was fomid.

THE POTTERY

158 sherds representing nine vessels were recovered, mostly from Kilns B
and C and their vicinity, but a few from Kiln A. These are:

—

1. Cheam ware** (33 sherds). Pinkish outside, white inside. Hard, rough,
gritty ware. 0-2 in. thick. Red band pattern 0-5 in. wide (now faded to
brown) ; no pattern can be reconstructed from the sherds recovered, except
for a broad horizontal band, and some uprights. Two pieces of rim with
square lip projecting 0-1 in., and flat top nearly 0-5 in. wide; bulge inside
for 0-5 in. down. The rim betokens a vessel about 5 inches diameter at the
mouth. Inner surface has deeply marked wheel-turnings, almost ribs.

(Fig. 12, D, E, H.)

2. Cheam ware (5 sherds). Pink ware, white pattern of parallel lines, irregular,
0-2 in. to over 0-5 in. wide. 0-2 in. thick. (Fig. 12, G.)

V
1

Fig. 12.

—

Pottery. A, Base of Jug, Section; B, Base of Jug, Thumbing;
C, Slashed Handle of Jug; D, Cheam Ware; E, Cheam Ware Rim (of D)

;

F, Gritty Grey Ware, Rim ; G, Cheam Ware, Vertical Pattern ; H, Cheam
Ware, Horizontal Band. (J)

41 G. Ward, op. cit., 155.
42 No. 1036; G. Ward, op. cit., 155, Fig. 66.
43 See Soc. Brit. Master Glass Painters. I (1924), 11.
44 Sy.A.C, XXXV (1924), 79.
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3. Large pitcher (63 sherds). The colour varies frcm buff to pink, sometimes
on the same sherd. 0-15 in. to 0-3 in. thick. Pale green glaze, some thick on
white ground. Six sherds are part of the base, which has thumbed 'piecrust'

all round, o\'erhanging a sagging base about O-I in.45 Diameter of base
about 8-5 in. Most of the handle survives—this is a strap, of thin oval
section, deeply slashed with 2, 2 and 3 strokes, just over 1 inch long; the
handle is at least 3 inches long, 1-75 in. wide and 0-5 in. thick. The pitcher
is curved sharply away from the neck. No rim survives. The shape is

probably of the bulging squat form verj^ common in the fourteenth
century. (Fig. 12, A, B, C.)

4. Soft pink 'bricky' ware (16 sherds). 0-2 in. thick, slightly grey in centre.

Deep scored lines, I inch apart, horizontal (0-6 in. apart on two sherds).

Pale green glaze.

5. Dark green glazed ware (31 sherds). Buff to whitish ware, whitish inside.

0-2 in. thick. Good quality thick glaze, bottom of pot unglazed.

6. Thick 'bricky' ware [5 sherds). Pink with bluish centre. 0-3 in. thick.

7. Brown ware (1 sherd). Pink underneath. 0-2 in. thick. Thin incised lines

0-25 in. apart.

8. Very thin brown ware (1 rim sherd). 0-05 in. thick. Rina rounded and
bulging.

9. Rough gritty grey ware (3 sherds). Rim hammer-shaped, like a crucible, with
square projection outside, and bulge inside (rim 0-5 in. wide at top).

Diameter of vessel about 5 inches. One of the sherds has a lug-like

projection pinched out on it. The third sherd has a piece of green glaze
adhering to it. It is just possible that this is a specialised crucible. (Fig. 12,

F-)

Date of the Pottery. There is no need to look far for parallels to these

wares; London and Surrey sites covering the late thirteenth and
early fourteenth centuries provide many.4*^

The assemblage has been kindly examined by Mr. G. C. Dunning,
F.S.A., and Mr. J. G. Hurst, F.S.A., who have assigned it confidently

to the first half of the fourteenth century. This is the crucial dating
evidence for the glasshouse as a whole, no other feature of the site

being capable of assignment to narrow limits. The traditional view
is that the painted ware (e.g. Cheam ware in Surrey) starts generally

about 1350, and that dark green glaze also begins about this date.

But the magnetic dating for Blunden's Wood suggests a slightly

earlier date for this assemblage, and might support the view that

painted ware began in Surrey earlier than elsewhere than was once
thought. Although the magnetic dating method has not reached
absolute certainty for the Middle Ages, the place of Blunden's Wood
in the scheme (see below) is firm enough to warrant a date in the

second quarter of the fourteenth century.47

45 Full thumbing occurs from at least the late thirteenth century; the
sagging base is found on Surrey-made pots of thirteenth/fourteenth centuries

;

green and brown glaze is common in fourteenth century (K. M. Kenyon:
Excavations in Southwark (Sy.A.S. Research Paper 5 (1959)).

46 e.g. for the jug, see also Bank of England (Antiq. Journ., XVII (1937),

414), and Abinger {Arch. J., CVII (1950), 38) ; for the cooking pots and bowls in

sandy buff, whitish, pink, grey, etc., ware, and green glaze, see these sites, also

Ashtead {Sy.A.C. XLVII (1941), 58), Pachenesham (P. Leatherhead L.H.S.
1947-9), and Northolt {A.N.L.. March 1951, 149).

47 The small number of the pots found suggests a short life for the glasshouse.
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MAGNETIC DATING
The substantial structure of the large kiln (A) at Blunden's Wood,

and its undisturbed condition since its abandonment, offered a very
suitable opportunity for a magnetic dating test to be made.'^^ The
site was also of importance because it was medieval; data on
magnetic variations, from which a scale for dating sites could be
constructed, was available for Roman times, to a.d. 400 and again

from A.D. 1580. A dated site from the intervening period would thus

provide a fresh point on the scale.

The Oxford University Research Laboratory for Archaeology and
the History of Art kindly carried out this test, and the site was
visited for the purpose by Dr. M. J. Aitken, F.S.A., and Mr. M. R.

Harold. Sixteen samples were taken. Fifteen of these consisted of

red burned stone (rather than clay, which is more usual in magnetic
tests of kilns) from Kiln A, but were still found to be appreciably

magnetic. A wide range in the strengths of magnetization of the

samples (0T5-15 e.m.u.) was found, indicative of widely varying

maximum temperatures in the kiln when in use. The results were
very consistent. Dr. Aitken reports that:—

The average values found for Declination (D) and Angle of Dip (I)

were

:

D= 3-0°W., 1= 54-0°.

The individual directions spread from 12°W. to 2°E. in Declination and
45° to 59° in Angle of Dip. The Fisher index for the average value at the

80% level of confidence was calculated to be 1-1°. Subsequent storage

tests on five of the samples showed that any viscous component was less

than 3% of the total magnetization.

There was a 95% probability of the true directions lying within the

limits determined. The scatter of the results was slightly better than
in similar tests, and these figures can be regarded as highly reliable.

The inclination is one of the lowest yet recorded for Britain during

historical times, and compares with the present-day values of

1=67°, D=9°W.

Dr. Aitken further states that :

—

'the magnetic results obtained from this kiln have been of great value in

establishing the contemporary geomagnetic direction. Two other
structures of comparable date have now been sampled and given reliable

results. These are a pottery kiln at Toynton-all-Saints (Lines) and a
tile-kiln at Boston (Lines). The results for Blunden's Wood lie midway
between these two and this is not in disagreement with pottery dating.

The magnetic results suggest, however, that Blunden's Wood is perhaps
earlier than the Boston tile-kiln. These, and other archaeomagnetic
results, are discussed elsewhere. '^9

The three sites mentioned—Toynton-all-Saints, Blunden's Wood
and Boston—are sufficiently reliable to give a group of firm figures,

48 The principles and method are described in ArchcBometry I, II and III

(1959, 1960, 1961).
''9 M. J. Aitken and G. H. Weaver: Some Archaeomagnetic Measurements in

Britain, and J. G. Hurst: Post-Roman Archasological Dating and its

Correlation with Archaeomagnetic Results {Archczometry, 5 (1962)).
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for the early fourteenth century, which contribute positively to the

building-up of curves of magnetic movements. We are not here

concerned with the problems raised by the curves themselves, which
imply complicated movements between the Roman period and
modem times.

Discussion mth Mr. Hurst since the papers in Archceometry 5
were published, revealed that Toynton can now be dated firmly very
early in the fourteenth century, on the evidence of a coin of 1307.

Boston can be placed in the neighbomrhood of 1350. Blunden's
Wood, midway between them on the magnetic curve, is therefore

to be thought of as c. 1330. This is not inconsistent with the evidence

of the pottery, and indeed the agreement is striking.

SURREY GLASSHOUSE SITES

It may be of interest, as a pendant, to have a list of the known
glasshouses in Surrey. This has been drawn up by Mr. Kenyon, and
supplements that given in Winbolt.5° There are 16 known and
probable sites in Surrey and 2 possibles. Twelve of the 18 are in

Winbolt.

Ckiddingfold Parish.

1. Bowbrooks. Possibly W.G. No. 14.

2. Broomfield hanger. Early. W^.G. No. 15. Found 1911.

3. Chaleshurst. Upper. Early. W.G. No. 10. Found 1916.

4. Chaleshurst. Lower. Late. W.G. No. 11. Found 1916.

5. Fromes. Early. W.G. No. 7. Found 1921.

6. Gostrode IL Early (p). W.G. No. 5. Found c. 1916.

7. Hazelbridge hanger. Early (p). W.G. No. 6. Found 1912.

8. Imbhams. Late (p). Not in Pt^.G. Found 1961.

9. Pickhurst. Late (p). Not in PF.G. ? Refound 1951.

10. Prestwick Manor. Early. W.G. No. 4. Found by Cooper, date unknown.
11. Redwood. Early (p). PT.G. No. 9. Probably found before 1914.

Hambledon Parish.

12. Blunden's Wood. Early, c. 1330. Not in W.G. Found 1960. Present
paper.

13. Gunter's Wood. Early. Not in W.G. Found 1959.

14. Vann (Burgate). Late (p). W.G. No. 2. Found 1931.

Ewhurst Parish

15. Ellen's Green. Late. Not in W.G. See Sx. County Mag., May 1940.

Found 1937.

16. Somersbury. Late. W.G. No. 18. Found 19 c, see Sy.A.C. VI.

Alfold Parish

17. Sidney Wood. Late. W^.G. No. 17. Found c. 1923.

18. Knightons. Late. Not in W.G. Found 1965.

Italics : possible sites, (p) : provisional date. W.G. : Wealden Glass, Winbolt,
1933. Early: pre-1567. Late: post 1567.

There are another seven reputed glasshouse sites in Chiddingfold for which
no evidence can be found.

5° Details of all these sites will be given in Mr. G. H. Kenyon's forth-

coming book on the Wealden Glass Industry. The list reflects the position in

March 1965.
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Nos. 4, 9 and 12 no longer exist. The exact sites of Nos. 6, 10 and 1 1 are not
known today, but from the Cooper evidence, they did exist.

No. 1 is just a possibility, only a field name plus a hint from Cooper.
Nos. 13 and 15 are in gardens, the latter had better evidence of furnace

remains, and is more than a possibilit^^

All the pre-1930 (Cooper) sites were re-examined by Winbolt and Kenyon.

SUMMARY
This paper describes the results of excavation of a hitherto

unknown glasshouse at Blunden's Wood, Hambledon, Surrey. This
consisted of a group of three kilns, with a working floor and store of

cullet. It is dated by associated pottery (supported by magnetic
dating) to the second quarter of the fourteenth century a.d. Its

products were crowii glass and probably vessel as well. It has certain

imusual features, and is in any case of interest as being one of the

few imdisturbed and relatively complete glasshouses so far

discovered.

The material is in Guildford Museum.
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ADDENDUM ON THE HORSESHOE
Since the account on page 74 was \vritten, a previously unnoticed fragment

of the horseshoe came to light. This was about 0-75 inches long, and fitted on to
the already broken branch, but without completing it. It does however enable
a truer idea to be gained of the original shape of the shoe. Moreover, it contains
the remains of a square-headed nail (nearly 0-5 inches across), corresponding
to the larger nail on the other branch. The revision entailed by this brings the
nail nearest the bow to the bow itself, and the shoe is now seen to be wider than
at first thought, about 2-5 inches across the open end. It is not impossible
that there were only three nails originally, one at the bow, and a larger one in

the middle of each branch. The dating is unaffected, but the interest of the
shoe is rather enhanced than otherwise.



PLATE I

(a) Pit No. 7 (No. 8 in the Background)
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PLATE II

[a) ]\IOUXD JJl,! O'l.i. L-XCAVAilOX.

(b) Kiln A from ^^ est, show ing, from Right to Left, Outer (S.) Wall,
Cavity, Siege Bank, Flue (Choked with Waste), X. Side Collapsed.



PLATE III



PLATE IV

[With acknowledgements to the Xaticiul Park Service, U.S A.

{a) Jamestown, Structure A, showing Double Wall.
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[b) Kiln B, as First Uncovered.



PLATE V

(a) Kilns B and C. Kiln B shows Fireplace, but the Sieges are not
Fully Excavated.

(ft) Crucible Fragments in Kiln B.



PLATE VI

(a) Kiln C.

(b) General ^'IEw from Kiln H lu Kilns c ani> A, showing Relationship.



PLATE VII

{a) Reconstruction by INIr. James Gardner of a Medieval Glasshouse,
Based Largely on Blunden's Wood. (Wifh acknowledgements.)
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