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THE CRAFTS OF ROMAN BRITAIN

Introduction

It is known that several reasons existed for the
invasion of A.D. 43. Apart from the idea of inaugurating
his reign with a military success which would consolidate
the northern frontier of the Empire, ,the consideration
uppermost in his mind,(;) the Emperbr'Claudius must have
decided that the possession of Britain would be advantageous
to the economy)(zy His advisers would know something of the
trade carried on between Britain and the continent, and of
course, Caesar's record of the island and its inhabitants
could be quoted to support the accounts of earlier writers.
Diodorus Siculus, writing about 45 B.C., mentions the Cornish
tin mines and the tin trade with Gaul.(3) The observations
of the geographer Strabo, writirig in the second or third
decade of the first century, show that metalworking was of
real importance in the chiefly agricultural economy.

"Exports comprised corn cattle, gold, silver, iron ... and
also hides, slaves, and very good hounds."' He also pointed
out that the tribute that the Romans would gain from annexation
would have to be set off against the cost of maintaining a
garrison plus the loss of customs dues on trade between
Britain and Gaul.,

Nevertheless, the opportunity of exploiting the mineral
deposits, possibly quite rich, must have appealed to Claudius,
and Tacitus' description of Britain at the time of the con-
quest emphasises the value of the metals: ' "Britain produces
gold and silver and other metals; conquest is worth while."(5)
Once occupied, Britain would no doubt become wealthier as
trade increased, and this, in fact, did happen. Strabo says
that jewellery and glassware, among other manufactured
articles, were imported, and we find that not only did these
increase, but a demand grew for the pottery and metal goods
of Gaul, works of art, wine and oil.

At the time of the conquest we are able to form a picture
of an agricultural population occupying mainly the southern,
or lowland, half of Britain and living away from the heavily

(1) c.ao.H., X, 797, 676.

(2) c.A.H., XI, 516.

(3) H.C. Darby, "Historical Geography of England before
1800", page 27.

(4) strabo IV, 199, from C.A.H., X, 406,

(5) Tacitus, Agricola, 191 (Loeb).




forested regions. The number of inhabitants has been
estimated at between a million and a million and a half,
They were not purely British; their civilisation was
continental rather than insular in origin, and due to its
descent from that of the Celtic races it has been called
late Celtic. The primitive abundance of gold and tin in the
island had fostered an exceptional excellence in metalwork,
and the supreme achievement of the native craftsman was his
beautifully enamelled metal ware, .the objects ranging from
jewellery to articles of everyday use. The conquest caused
the decline of native art. Roman influence prevailed, and
.in surveying the crafts of Roman Britain we are in the main
reviewing the crafts of the Roman Empire.

At first sight the task would seem to be a difficult
one. In Britain we have no Herculaneum or Pompeii, nor-
apart from a few which depict furniture - have we the
sepulchral sculptures illustrating the daily life and crafts
of the people which are found on the Continent. Nevertheless,
below our soil there is a mass of evidence which the devoted
work of archaeologists is steadily uncovering, and in the
literature of Romano-British archaeology there is now a |
wealth of information which, if collated, would enable
practically every section of this thesis to be expanded
into a dissertation in its own right. All that we can
attempt, within the limits of the present account, is a
. glance at each of the crafts of Roman Britain, trying as
far as possible to achieve a balanced survey. We have also
to bear in mind the fact that such a survey can 'illumine
but one aspect of a confinually'changing picture. Only one
Romano-British town, Silchester, has been at all completely
excavated, and as this was done in the early part of the "~
present century the finds were not as well identified:-as they
would be today. Nineteenth century excavation has been
described as a "trail of evidence destroyed and questions
unanswered (and now often unanswerable)", but to some extent
this is hindsight; the early excavators lacked the experience
and the knowledge which has since been acquired. Fox and ‘
Hope, for example, excavating at Silchester came across what
would now at once be recognised as a T-shaped corn dryer, but
to them it was simply the site for "a long boiler or wvat for
dyeing stuffs",(1) The famous Chedworth fullery is now
believed to be part of a bath suite; and, as we discuss

(1) Arch., 1905, LIX, 335.







later in the present account, the verdict on the alleged
Silchester dyeworks must be "Not proven'". Even so eminent

a metallurgist as Gowland fell into the trap of assuming

what he might easily have enlightened by actual experiment,
when he confidently asserted that the layered appearance of
Roman pigs of lead "can only have been produced by pouring
the lead into the mould in successive portions with'a
sufficient interval of time between each to allow of one
solidifying before the next was added".(1l) It was left to
the brilliant Whittick-Smythe experiments, some forty years
later, to preve that the Romans did not ladle the lead from
their furnaces in this manner. We have therefore.to beware
even today of taking any statement or any evidence as being
final. Verulamium and Wroxeter are 'still under investigation,
and other sites await proper excavation. It may well be that,
with the help of modern instrumental aids to discovery and
more certain means of examination and preservation, our
knowledge of Roman Britain will be greatly enriched and
strengthened in the years to come.

The evidence in the present survey is assembled der
two main headings, "Industrial Crafts" and "Domestic Crafts";
the former is intended to deal with crafts which were carried
out either on a large or on a widespread scale and served
the needs of the community as a whole, whilst the latter is
confined to more or less local activities, but it was
. realised that it would be impossible to draw a hard and fast
distinction between the two, and in fact, some overlapping
does occur. It was convenient, for instance, to describe
metalworking under "Domestic Crafts", although the .actual
production of metals is treated under "Industrial Crafts".
For ease of reference, the individual crafts-are grouped in
alphabetical order under the two principal headings; thus
under "Industrial Crafts" Building Construction precedes
Civil Engineering. Most of the places mentioned will be
found on the map opposite.{?2

(1) Arch., 1901, LVII, 398. .
(2) Reproduced from A. Birley, "Life in Roman Britain",
(London, 1964).
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INDUSTRIAL_CRAFTS

BUILDING CONSTRUCTION

Evolution of houses

A distinguishing feature of the Roman occupation was
the introduction and growth of planned urban communities,
Julius Caesar during his two invasions of Britain noticed
the absence of towns, and remarked that the nearest approach
to a town was "an area of woodland fortified by ramparts and
ditches." Typical of these reservations were Maiden Castle,
on a hill top, and Wheathampstead (HertfordshifET_;EEZE—;iz a
large area of flat ground protected by marshes and forest.
‘These sites were simply places of refuge in times of trouble,
rather than permanently-inhabited localities. When not
threatened by an enemy the Celts appear to have lived in
wooden shacks which were not grouped in any way resembling a
planned town. "Even the new centres established between the
invasions of Caesar and that of Claudius a century later,
showed no notable advance. Cunobelinus' capital at Colchester
(Camulodunum) was a vast collection of squalid huts and shacks" (1)

Excavation on Romano-British sites has revealed the
foundations of houses of definite types. In many cases the
stone foundations are of a light charac¢ter, suggesting that
they carried single-storey structures, and it is therefore
probable that the majority of dwellings had no upper floors(2)
The type of town house most frequently encountered is a long,
narrow building, some 50 to 100 feet long, with its length at
right angles to the street, so that a street of .such houses
would appear as a row of gable-ends each with its own door.(3)
In its simplest form this house is found merely as one long
room; a natural developmentwas partitions dividing the area
into several rooms. The street end of the house could be -

‘'open', the gable being set back relatively to the street.

This in effect constitutes a shop: the stall being under
the eaves, adjoining the street, and the owner living in the
building behind, which serves both as home and warehouse,

(1) Anthony Birley, "Life in Roman Britain", (London, 1964).
@) Cellars, however, are known, e.g., at Chalk near Gravesend
(J.R.S., 1962, LII, 189, Fig. 33).

(3) R.G. Qollingwood; "Archaeology of Roman Britain,"
107, (London, 1930).




,Collingwood quotes Oelmann(l) for the suggestion that since
houses of this type occur along the main streets of places
like Caerwent and Silchester, such towns began their existence
as markets,and it was only at a later stage in the developing
town that wealthy merchants started to build themselves

houses on its outskirts,

The house found in the countryside is the Roman "villa"
which means "farm". ‘The outstanding feature of the Roman
villa in Britain is a corridor running along the front of the
house, stopping short of its two ends which project as wings.
Each wing is a room, and the remaining rooms open off at right
angles to the length of the corridor, This simple plan was
developed in various ways which, as we intend to deal with
construction rather than lay-out, need not concern us here.,

A point of historical interest is that alongside some villas(?2)
is found a type of outbuilding which is a long barn-like
structure with a broad central nave and a pair of side-aisles
‘often bratticed off to form separate rooms which sometimes
extend right across the céntral nave. This juxtaposition of
'barn-dwelling' and villa suggests that the barn-dwelling was
for the farm-workers. 1In the south of England barn-dwellings
have been fairly frequently discovered, some containing
hypocausts and baths which have been inserted at a later date,
obviously as an improvement. This evidence, coupled with

the existence of sites where barn-dwellings and villa co-exist,
has given rise to the idea that the barn-dwelling represents
an early phase of Romano-Celtic culture, that is, the barn-
dwelling was early or even pre-Roman, and in the course of

the Romanisation of the province the more prosperous farmers
built themselves villas and moved out of their former barn-
dwellings which then served to accommodate the farm-workers(a)

(1) Bonner Jahrbucher, 128; 77-97 (Collingwood, op.cit.,
109-110).

(2) For example, at Mansfield Woodhouse, Notts. (See Arch.,
VIII, 363; Collingwood, op.cit., 116-117, 133-139),

(3) I.A. Richmond has drawn attention to Irish analogies
for the Romano-British barn-dwelling (see J.R.S., 1932,
XXIT1, 96). Similar farmhouses exist in Friesland today,
the nave housing stores and livestock, while the workers
occupy the aisles (cf. Ward, "Romano-British Buildings
and Earthworks", 180-181).



As examples of the gradual Rémanisation of the
countryside, which in the south-east of Britain began
even before the conquest, Rivet(l) has quoted a site at
Lockleys, near Welwyn, and another at Park Street, near
St. Albans, where it is possible to trace the evolution
from a Belgic hut to a Romano-British farmhouse, the farm-
houses having well-laid foundations of flint and chalk rubble,
and appearing about A.D. 65.

During the first century A.D. stone buildings were
rarities, apart from a few large structures intended for
public use, such as the 1 onary amphitheatre at Caerleon
(c. A.D. 80-90). Wheeler suggests that there was
probably little masonry until the reign of Hadrian, and even
then timber was doubtless used to a greater extent than we
can now ascertain as the principal material for the super-
structures of non-military buildings. The simplest kind of
wooden building was built around upright posts merely driven
into the ground (and now represented only by the post-holes),
but sometimes the uprights were mortised into sleeper-beams to

rovide a more secure foundation. J.P. Bushe-Fox has described(ﬁ‘
he construction of a timber building of this sort, with cement
floors: "Roughly squared stones were first placed at intervals
to support the sill-pieces of the outside walls and partitions,
and into these were fitted uprights to carry the framework of
the walls. The spaces between these beams would be filled with
interlacing wattle, and the whole covered with a thick layer

of clay. VWhile still soft, the clay would be keyed to retain
the plaster. This would be done either by slashing the surface
with a -sharp tool or stamping:it with a mould formed of a
wooden board carved with a herring-bone pattern or one of a
diaper of lozenges. The plaster would then be applied, smoothed
and finally painted. The floors were laid after the walls
were finished, and last of all a quarter-round fillet was
placed at the junction of the two."

Walls

Usually, all that now remains of the walls of such
buildings is a channel between adjacent cement or tassellated
floors. In a second-century house at Verulamium, however,

(1) A.L.F. Rivet, "Town and Country in Roman Britain",
105-107, (London, 1958); the references cited are, for
Lockleys, H.E. O'Neil in Arch.Jour., CII, and for Park
Street, J.B. Ward Perkins in Antiqs. Jour., XVIII,.

(2; R.E.M. Wheeler, J.R.S., 1932, XXIT, 117.

(3) J.P. Bushe-Fox, First Wroxeter Report, Soc. Antigs.
London, 1913.







sufficient traces of a timber partition wall were found to
enable the construction to be ascertained(l) The timber
wall itself, four inches thick, had perished, but it was
outlined by the plaster with which it had been faced on both
sides. On one side the plaster had been reinforced by a layer
of flanged roof-tiles placed vertically within it. The timber
wall had been taken to a depth of 4 or 5 inches below the
level of the adjacent floors, and was there bedded on pebble
footings, Fig. 2 shows a section across the partition wall,
which was 1 ft. 2% in. thick, and Fig.3 shows the site as
excavated. The outer walls of this building were of flint,
In another second-century building at Verulamium timber wall-
posts were used as a framework for the construction of its:
flint walls (Fig.4 shows the matrix of one of these posts).
The lower parts of the posts were circular in section, about

1 ft. in diameter, and they had been driven into the ground
at intervals varying from 5 to 16 ft. The flint walls were
built between them, the ends of each wall partly clasping-

the posts (the wall ends thus appearing concave, when viewed
in plan).

A wall of unusual construction was found at Verulamium
in 1956.(2 Low sleeper walls, some 2-3 ft. high, had been
built of masonry, The smooth, flat tops of these were crossed
by transverse slots at intervals of about 8 feet; the slots
had held timber battens, probably used for fixing the wooden
shuttering which would be eémployed for retaining the clean
vellow c¢lay of which the upper part of the wall was made., This
had evidently been laid in a plastic condition, because it
bore the imprint of a chevron-notched roller which had been
used to Brovide'keying' for the wall plaster. The upper part
of the wall was thus pure clay about 2 ft. thick; it does.
not seem to have needed a timber frame, because no sockets
for wall-posts were found in the masonry.

Excavation in Insula XIV at Verulamium in 1960 yielded-

evidence for the f%rit time of oak plank flooring, laid on-
transverse joists. 3

Tiles, Bricks, Water-pipes.

In the typical Romano-British villa full use was made of
ceramics in the form of tiles and bricks, and it is possible
that on occasion the kiln or kilns for making these were set

(1; R.E.M. Wheeler, loc.cit.,118.

(2) In Building XXI in Insula ‘XXI. See Antigs.Jour. 1957,
XXXVII, 13, where also a footnote records that similar
walls have been observed in villas at Farningham and

Fullingstone,
(3) J.R.S., 1961, LI, 180.







up on the bu11ding 51te._ An instance of this may have
occurred (1) at Ashtead 'in Surrey, where in the late first
century a corridor house was built, with two heated rooms.
and a bath-annexe as well as a separate bath-building. The
flue tiles seem to have been made on the spot, because traces
of several kilns and layers of burnt and distorted tiles
mixed with charcoal were found in the vicinity. Fig. 5
shows a column made of tiles, and what at the time of
excavation was described as a chimmey-pot, recovered from
the site; the centfa} sketch is a reconstruction of the
alleged chimney-pot 2 Wheeler remarks that in regions
devoid of freestone, shaped bricks were commonly used for
the construction of columms and pilasters, sometimes even
where freestone was available, e.g. Lincoln 3). The
legionary works depot at Holt has given us a good idea of
the ceramic bﬁilding materials in use in the second century;
W.F. Grimes( records the following among the standard
sizes of bricks and tiles made at Holt:

Bricks
ki x 3" (or 3%") x 13", commonly used set
on edge for ‘'herring-bone' pavements.,
81" x 8%"_x 2", used for pillars of hypocausts,
104 to 114" square, x 2-3" thick, for paving
and drain covers, also for kiln walls.

Tiles

2 ft.x 1 ft.x 1 in., and 2 ft.x 2 ft. x 2 in.,
used as facing and revetment tiles. The former
were scored for keying to plaster, the latter
are pierced with holes for fixing to a wall.

Tegulae, or flanged roofing tiles, length
1 ft. 8 ins., top width 16-17 ins., bottom width
15-16% ins., height of flange 2 ins.

(1) Surrey Arch. Collections, XXXVII & XXXVIII, also J.R.S.
1929, XIX, 208. It should, however, be noted that the
excavator regarded the.site as a kiln plant for tile making.

(2) since identified as a lamp chimmney to shelter a light in a
courtyard or on an altar, or for burning incense. Ritual use
confirmed by discovery of a similar example in a temple at
Verulamium (see R.E.M. & T.V.Wheeler, "Verulamium: A
Belgic and two Roman cities", 190, 191 (Fig.32), also
Plate LVIII; Soc.Antigs. Res. Report XI, Oxford 1936).

Often mistaken for flue cowls or ventilators for bath
-buildings, but too scarce to have been so used. Ako found
in some graves, which again confirms ritual use, '

(33 Arch., 1899, LVI, Plate XIX opposite page 371.

(4) Y Cymmrodor, 1930, XLI, 134-5.
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In addition, there was a variety of sizes of box tiles and
other shapes for hypocausts and kilns, together with two

main types of water-pipes. The first of these types was
wheel-made; the second was much cruder, hand-made, and
trimmed with a sharp tool before firing. Pipes of the first
type are indicated-by 10 and 11 in Fig. 6 ; 13 shows how the
reduced end and its flange fitted the socket of the pipe in
front. The hand-made form is shown by 12; in this type there
was no flange, but the pipe had wide and narrow ends for
Jointing. These pipes illustrate the skill of the potters in
the throwing and firing of large articles without deformation,
especially when the relatively thin but uniform wall-thickness
of the pipes is considered.,

Use of concrete

For work on a large scale the Roman builders thought in
terms of concrete, using for the 'aggregate' whatever coarse
material was locally available, for example, flint and chalk-
lumps were used at Verulamium, and nodules of argillaceous
limestone, 'septaria', in the walls at Camulodunum. Unlike
modern coqcfete work, where the mixture of aggregate and
cement is prepared beforehand, the Roman practice was to lay
the aggregate in horizontal courses, pouring on liquid mortar
after each course was laid. In late Roman construction the
mortar was generally sufficiently fluid to percolate through
the aggregate, forming, when set, a solid mass like modern
concrete. In some earlier work (e.g. the town walls of
Caerwent) the mortar was thicker and so failed to seep
- completely into the aggregate. It functioned therefore more
as a bond  for individual courses, and air pockets were'lgft
in the heart of the wall. A characteristic feature of first
and second-century work is that in laying the courses, the
aggregate was pitched either in a constant slope or was sloped
alternately to right and-left in successive courses, giving a
herring-bone effect. The concreted wall was often built
between boards supported by upright posts which would normally
be on the outside of the boards, but there are instances
'recorded(l) where the posts were placed inside the boarding.
Such a case is the Roman wall discovered ¢.1905 in Friday and
Knightrider Streets, London, where the matrices of these .

" internal uprights together with the. impression of the
horizontal boarding, were clearly visible on the,wall (Fig. 7)(2)

) R.E.M. Wheeler, J.R.S., 1932, XXIT, 121-2.
) Archaeologia, LX.

(1
(2
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Vaults and Arches

Roman domes and,vaults were normally solid masses of
concrete, but where the span of the vault was large the
structure was lightened by embedding box-tiles, wedge or
'voussoir' shaped, in the concrete.. This method of con-
struction seems to have been employed for the 40 ft. span
of the great bath at Bath, and 51m1}a§ box-tile voussoirs
‘have been found 'in Lpndon~(Fig. It is possible that
an even lighter fo6orm ¢of vaulting was achleved by the use of
‘calcareous tufa, a calcified mass which is formed when lime-
stone, dissolved by the natural action of rain water, is
precipitated when the water evaporates. When freshly dug,
tufa is easily cut and shaped, but on exposure it hardens to
form a mass which is light because of its 'sealed-pore'
structure. On the site of the caldarium in the bath-building
at Chesters, on Hadrian's Wall, ma?g voussoirs of tufa were
found, and P. Brewis has suggested ) that these were used
to form arched ribs for the vaulted ceiling. The ribs
could have been spaced a ‘foot or so apart, the intervals
between the ribs being closed ‘by a double set of tiles
forming 'arched hollows' in which the air would be stagnant,
The whole assembly (Fig. 9 ) would thus provide a light,
heat-insulating roof.

A purely structural engineering use of an arch is
where the arch is used solely to redistribute a weight or
thrust, and the arch is not part of the architectural
features of the building. An arch uysed in this manner is
termed a .'relieving arch'. 'Wheeler?S) illustrates (Fig. 10 )
a straight-sided brick arch which was used at Verulamium
"to carry a late third-century wall across a second-century
rubbish-pit to which the builder did not trust his foundations
without thls aid®.

External decqration.

Discussing the external appearance of Roman' buildings
in Britain, Wheeler points out () that much of the masonry
which we have come to regard as typically and even attract-
ively Roman in appearance looked very different in its own day.

(1) London and Guildhall Museums.
(2) Arch. Ael., 1931, VIII, 278.°
(3) R.E.M. Wheeler, J.R.S., 1932, XXII, 131.
(4) R.E.M. Wheeler, loc.cit. 126.




11

For example, the town walls at Caerwent were smoothed by a

coat of white mortar in which false joints were struck. The
rough walls of the late first-century amphitheatre at Caerleon
were smoothed by flush pbint%nf, and false joints were then
painted on, in crimson paint_; . Cement or plaster renderings.
were thus frequently used by the Roman builder in an attempt

to give a neat and regular exterior aspect to his buildings.
Occasionally materials were brought from long distances to
enhance the character of a building .in Roman eyes: At
Verulamjum and at Colchester, Purbeck marble from Dorset was
found(z); green marble from the Peloponnese was discovered in
a small Romano-British house at Ely near Cardiff(3 3 white
Italian marble was used about A.D.85 for a monument at Richborowygh
in Kent, and Egyptian,ﬁﬁanite was employed for a colummn base in
the Guildhall, London( e At Silchester there were fragments
of Egyptian porphyry in a workshop(5)

Internal decoration.

Internally, Romano-British buildings seem to have been
as gaily painted as any of the buildings which have survived
in Italy; archaeological literature contains many references
to painted plaster found 'in various parts of Britain, generally
in a fragmentary state, unfortunately, but sometimes with
enough evidence to enable the original effect to be surmised.
One of the earliest records is of the remains of a painted
wall in a villa_at Comb End, Gloucestershire. Lysons re-
produces this(é)g his sketch shows the feet of four people
and the hem of their red garments, with the bases of three
pillars. These pillars could be part of the scene which t?e .
artist had depicted. Artis, on the other hand, shows us(7)

a fresco, from the wall of a Roman bath in Northamptonshire,

2) Essex Arch. Soc. Trans., XVI, 360.

3) Cardiff Naturalists' Soc. Trans., LV, 45,

(4) R.C.H.M., "Roman London," 42, '

(5;'Report on Excavations at Silchester, 1905, 7.
Samuel Lysons, Plate 1 in Vol. II of "Reliquiae

Britannico-Romanae" (3 vols., London, 1813-17).

-(7) E.T. Artis, Plates 26 & 32 in "The Durobrivae of

Antoninus", (London, 1828).

gl Archaeologia, LXXVIII, 118.
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where three painted (i.e.; imitation) pillars divide the

wall into two sections each containing a red panel surrounded
by a2 blue border and having a yellow dado below. Painted
columns, about 3% ft. high, with diaper ornament and lotus-
leaf capitals were foundfl’ in a house at Verulamium; between
the capitals were painted panels of reddish-brown marbling.

At Pompeii it appears to have been customary to mark
the outline of the design on painted plaster with a stylus
before commencing the painting. At Silchester in 1895
pieces of plaster from a house in Insula XIV were found to )
have traces of similarly incised setting-out or guide lines(z).
This plaster was evidently part of a painted dado, shown re-
constructed in Fig. 11 . The rings and hollow squares -are
grey, linked with yellow ears of barley; the background is
maroon with blue rosettes, and there are diagonal lines of
berries and green leaves,

In 1956, at Verulamium part of the painted plaster of a
second-century house in Insula ?Xf was found intact (but face
downwards) beneath later floors 3). One side of a corridor

had a red-panelled wall with yellow and blue decoration; the
opposite wall, in purple, had panels of yellow bearded wheat
stalks enclosing doves. Most remarkable of all was a 12 ft.
length of a painted friezej; this had a bright yellow back-~
ground with a green acanthus scroll and large red flowers
alternately top and bottom. In the central portion there

was a feline (leopard?) shown full face, and two pheasants
seen in profile. One of these pheasants is illustrated in :
Fig. 12 . Two years later part of a paintﬁ? ceiling associated -
with the red-panelled wall was discovered 35 this is shown

in Fig. 13 . : .

A word must be said about mosaics, which are a
characteristic Roman decorative flooring., The method of
construction was straightforward: small cubes (tesseltae)
were made out of local stone or clay and were laid with a
very durable cement of lime on a concrete bed. Much ingenuity,
however, was used to obtain effects of colour: Haverfield
writes(5 "Experiments made on a Cirencester mosaic showed

(2) Archaeologia, 1896, LV, 249-250.

(3 Antiqs. Jour., 1957, 37, 14; J.R.S., 1957, XLVII, 217.
The restored plaster 12 ft. long, 5 ft. high, is now in
the British Museum. :

(h; J.R.S., 1959, XLIX, Plate XIII.

(5) F.Haverfield, "The Art and Architecture of Roman Britain",
in H.D. Traill & J.S. Mann's "Social England",

(1§ J.R.S., 1959, XLIX, 123.
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that the cream-coloured cubes were obtained from a local
limestone, grey from thé same slightly roasted, white from
chalk, yellow from,local gravel drifts, slate-coloured from

a Gloucestershire lias, and chocolate from a Herefordshire
old red sandstone, while red and black were baked clays with
added pigment, and a smalL‘piece of bright red was proved to
be ruby glass." Wheeler(T) thinks that "it seems probable
that mosaic pavements were for the most part made by itinerant
craftsmen working from hard-worn pattern books." When they
are not conventional and more or less geometric designs the

' subjects of mosaics are typically Roman: the Seasons, Muses,
Cupids, Actaeon devoured by his dogs, hunting scenes, sea
monsters, and so on. "No late Celtic traits, no specially
Romano-British style intrudes; the artists of the mosaics
rarely, if ever, ventured even to introduce objects which .
might be supposed to be drawn from their British surroundings.
Here, as in the other fittings and decorations of the Romano-
British residence, Roman fashions ruled alone.{(2). A typical
specimen, from Colchester(3§ is shown in Fig. 14 ; this
pavement was 19 ft. square, including the red surround. It
is’ generally considered that many of these mosaic pavements

do not equal the best Italian work, but on occasion a
favourable comparison can be made, as at Silchester where’

"the choice of design and the delicacy of the workmanship in
the margin or frieze of a first-century mosaic has prompted
comparison with a painted frieze originally existing in the
portico of theé Temple of Isis at Pompeii ay. The similarity
in style:'is apparent in Fig. 15 ., }(Incidéntally, the acanthus
scroll-work on the 12 ft. length.of painted frjieze at Verulamium;
mentioned on page 12 , has also been compared 5i with the
Temple of Isis frieze).

(1
52 F. Haverfield, loc.cit. ' o
3) M.R. Hull, "Roman Colchester", Plate XXXIV, (Soc.Antiqs.
Res. Report XX, 1958). This mosaic, now in the Colchester
& Essex Museum, was found in Insula 40 in the grounds of
what was known as Bury or Berry Field. '
(4) wW.H. St. John Hope & G.E. Fox, Archaeologia, 1899, LVI,
2k5-250. ‘ : o '
(5) see J.R.S., 1957, XLVII, 217, footnote 72. Other inter-
esting parallels are drawn, and it is suggested that "The
scroll with masks, animals, and birds used by wall-painters
of the later first century could easily still exist in the
pattern-books fifty or so years later in the provinces."

} R.E.M. Wheeler, loc.cit., 127.







14

CIVIL ENGINEERING

Roads’ -

. The basis of the civilization of Rome was her road
system, providing the means for rapid movement of troops
in emergency, and for trade in time of peace. The needs
. of the army meant that thé construction of many roads was
a military undertaking, and a highway linking places of
strategic importance by a direct route would be often the
first permanent constructional entefffise in newly conquered
territory. It has been pointed out that since the
resources of a country were initially exploited under
military direction, roads connecting centres of purely
commercial importance were similarly built by the army,
even if later it relinquished the chief responsibility for
maintenance, Thus, -in Britain, most of the main roads were
first constructed as part of military strategy, but after the
conquest they became chiefly means of peaceful communication,
The earliest roads were built in the south-east of.Britain,
thrusting north, north—east and west as the Conquest gathered
momentum,

The design of roads, and the materials used in,con-
struction varied considerably, and a modern writer 2) makes
it clear that Roman technique changed as they learnt from
experience; nevertheless certain outstanding features .
characterise the Roman road throughout the Empire: the
foundations were thoroughly sound, although the terrain might
be dry or damp; a base of broken stones, tiles or gravel was
always made, the smaller stones being included in the top of
the layer; clay or lime mortar made the fragments into a
watertight mass; a paved surface was provided for principal
roads, - In Britain there are foundations of timber corduroy,
or piles, or gravel, The road over Blackstone Edge was built
on peat. The same road had a paved surface, although in many
cases the top is of rammed gravel. Widths of road vary from
eight to twenty-five feet, and the ditches can be up to fifty
or sixty feet apart. Several of these features are illustrated
in Fig. 14 which depicts sections cut across Akeman Street 4
in Pool's Bottom, east of Asthally, showing the construction
of the Street and the way in which its width decreased from 36 ft.
to 18 ft. and then to 10 ft. while its line diverged, to descend
the slope to a high-pitched causeway 10 ft. wide; it ultimately

(1) I.D. Margary,"Roman Ways in the Weald," (Phoenix Press,1948).
(2; H. Schreiber, "History of Roads", (Barrie & Rockliff, 1961).
(3) R.G. Collingwood, "Archaeology of Roman Britain," 3,
(London, 1930).
(4) C.G. Stevens and J.N.L. Myres, "Excavations on the Akeman
Street, near Asthally, Oxon." Antiqs.Jour., 1926,
VI, 43-53.
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crossed the stream by a paved ford. The roadway was feund to
be most perfectly preserved at Section B.2 (Fig.16 ) where
it had the following construction:

(i) The surface was.paved with large flat Stonesfield
flags up to 1 ft. by 1 ft. 6 in. in size, and 2 to
3 in. thick;  several of these were found in situ.

(ii) Beneath the paving is a layer, about 1 ft. thick,
of stones packed on edge in a bed of small stones
and sloping at an angle in the direction of the road.

(iii) Beneath this is a layer of quarry rubbish in yellow
" clay 8 in. thick.

(iv) Beneath.this is a foundation layer of pure river
gravel, varying from 6 in. thick at the edge to
1 ft. 3 in. in the centre of the road, and lying
directly on the natural clay and sand of the valley
floor,

In general, the roads were well-metalled with the best
materials available locally, as for example flints, broken
stone, stone slabs or squared blocks, or even waste products
from local industry,. such as the iron slag or cinder found in
the Weald. The thickness of the metalling varied; six to
twelve inches in the middle is usual, but as much as two or
even three feet has been found, although where such exceptional
thicknesses are revealed they are probably the result of
repeated re-surfacing. The roads were cambered to a degree
which to the modern eye would seem uncomfortably steep:-thus
where a road is well preserved it can sometimes be proved to
have had a fall of as much as eight inches from the érown to
the sides, on a half-width of only nine feet 1T

-British roads were similar to Gaulish in that the army
engineers drove them along ridges of high ground, with the
object not only of commanding valleys but also of avoiding
rivers. Thus Watling Street crosses small streams and the
Fosse Way crosses only one river of reasonable size, the
Avon, at Bath. There is a striking similarity, as Haverfield
sald( between the layout of the British railway system and
the arterial routes of Roman Britain., Watling Street ran from
Canterbury to London, and then to Wroxeter via St. Albans, ’
Towcester and High Cross. A branch to Chester gave access to

(1) I.D. Margary, op.cit...
(2) Quoted in H.C. Darby's "Historical Geography of England
before 1800", (Cambridge, 1936), Chapter 2, E.W. Gilbert.
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northern Wales. and Britain., The route as a whole is like

the former London, Midland and Scottish main line. On the
other hand the old London and North Eastern system was almost
identical to Ermine Street; from London to York via Braughing,
Castor, Lincoln and Doncaster. In avoiding Thorne and Hatfield
marshes this road was built to pass through the sites of
Littleborough, Doncaster, Castleford and Tadcaster. "It is
clear that...vegetation did not create any difficulty for the
Roman road builder...the course of the road is a striking
example of the fact that marshes provided a much greater
physical obstacle to movement than woodland 1) The road
north-east from the capital to Chelmsford, Colchester and
Caister-by-Norwich is again- similar to a former L.N.E.R. main
line., Stane Street's course to the Hampshire coast is like
that of the Southern railway. system,

In the north, the Tyne Gap has been penetrated by Roman
and railway engineer alike in linking Newcastle and Carlisle.
‘Of the various cross-country main routes, the greatest was
the Fosse Way, over 220 miles long, from Exeter to Lincoln
via Bath, ‘Cirencester and Lelcester.

Bridges

It is accepted that the Romans did not build many
bridges in Britain, and quite often they relied on fords,
constructed as submerged roads, for the passage of streams.
In Italy and the Empire, engineers laid concrete foundations
for the largest bridges by means of cofferdams and made
free use of circulidr masonry arches. However, some of their
biggest bridges were timber built, on concrete or rock found-
ations; those in Britain could hardly have approached
Apollodonis' structure spanning the Danube in size, but they
certainly made much use of wood. Collingwood(2 remarks that
"All the Roman bridges of which we have certain knowledge in
this country were wooden structures on stone piers".

The North Tyne provides us with the remains.of what must
have. been a fine bridge some 200 ft. long over the river at
Chesters. Research?3 has disclosed the remains of an earlier
and narrower Hadrianic bridge on the same site, apparently to

Elg Haverfield, quoted in (2), page 15, .

2) R.G. Collingwood, "Archaeology of Roman Britain," 5,
(London, 1930).

(3) Summarised by J. Collingwood Bruce, "Handbook to the Roman

Wall," (Eleventh edn. 1957, edited by I.A. Richmond),
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carry the Wall only. A pier of the first bridge, discovered

in the eastern abutment of the later bridge ' (Fig. 17 ) shows
that the original piers had cutwaters both up and downstream;
the cutwaters of the second bridge face upstream only. The
main face of the eastern abutment of the second bridge is 22 ft.
long and the piers are built in proportion, suggesting that
this later bridge carried a road some 20 ft. wide. The facing
stones. of the abutment were bound together by iron tie-bars run
in with lead. The road was undoubtedly carried on a timber
superstructure because grooves corresponding to the beams are
visible in some of the scattered masonry on the site, and no
arch stone of this period has been found, whereas voussoirs
built into one of the later piers show that the first bridge
was arched in stone. This of course is understandable if it
carried the Wall. The stones of the earlier piers were held
together by single dovetail cramps between each stone.

On the site of the present Swing Bridge .at Newcastle upon
Tyne there was the ‘Pons Aelius, built by Hadrian. Work in
connection with the building of the Swing Bridge in 1866 showed
that the stone piers of Hadrian's bridge had each been built
on a raft of iron-shod oaken piles., The piers had cutwaters

both upstream and down, and they were wide enough to accommodate
an 18 ft, road.

R.G. Collingwood states(l) that the Romans deliberately
avoided the building of bridges in this country, and whilst
this may in the main be true, it is clear from the present
brief account that when the necessity arose they could call .
upon civil engineering resources of a high order,

Water Supply

The primary sources of water in Roman Britain were

rivers, springs and wells; the latter are numerous; they
were skilfully constructed and are invariably lined with stone
or timber, On occasion barrels with the ends knocked out
were used, and at Silchester tubs made of fir, yith staves

6 ft..S%.ins. long, were recovered from wellsxz_. Nine Roman
wells examined within the City of London were of two types:
either square, lined with wood, or circular in plan, lined
with wooden barrels from which the ends had been removed(3).

It is, however, in the conveyance of water from a distant
source that Roman civil engineering ability is seen at its

(1) c.a.H., XI, 250.
(2; Arch., 1898, LVI, 121.
(3) J.R.s., 1955, XLV, 138-9.
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best. At Dorchester water was led from ‘the Frome, at a point
about nine miles outside of the town, in an open leat over a
carefully contoured course to its destination. A channel of
similar length was constructed in Carmarthenshire to serve
the Dolaucothy gold mine (see page 77 ). At Wroxeter, the
Bell Brook was tapped in the same way, to provide .running
water for part of the town. Undertakings of this nature
demand thorough plannlng and accurate surveylng 1

Lindum provides an excellent ‘example of this proficiency
in civil and hydraulic engineering: The city of Lincoln stands
on a hill nowhere less than 40 ft. above the water-table. This
makes a normal gravitational supply qf water impossible, but
the Romans provided 2) a supply under pressure from a spring
some three miles outside Lindum Colonia by  transferring water
at the spring site into a high-level cistern or water tower,
from which it was conveyed to the city by a pipe-line consisting
of socketed ceramic pipes heavily encased in concrete. L
Associated with the city,bounddry of this pipe-%iye is the
remains of an aqueduct which in 1951 was traced downhill
to its starting point, a stream called Roaring Meg, ‘where 'the
water tower might have stood, In 1952 the foundations o6f
three more plers of the agueduct, near the stream, were un-
covered(4), oOne of these piers, larger than the others, had a
hollow which could conceivably have been the site of a force
pump. The ground in this region was probably covered by a
pool, and this would be necessary for a force pump, which can
only work "drowned". Possibly, therefore, water was pumped
directly into the aqueduct. Large nails found nearby suggested
that the piers of the aqueduct were not arched but were
spanned by timber,

Lindum is also unique as having the only known Roman
planned underground sewerage system in Britain. This was
traced in-1838(5 for 100 'yards; it was 44 ft. high and

(1) "Long division or multiplication had to be done by cumul-
ative subtractions or additions; and in .sum, the wonders
of Roman architecture and engineering seem even more en-
hanced when viewed against their primitive mathematical
background" (G C.Boon, "Roman Silchester," 116 London, 1957L
“ .that miscalculations could be made is shown by the case of
Leicester, where the aqueduct, now represented by the Raw
Dykes, seems never to have been finished, and was never used.
Here, as in many other towns, water was obtained from the
river and from wells." (A.L.E.Rivet," Town and Country in
Roman Britain", 88; London, 1958),
(2; Arch,Jour.,1946,CIII,36-37. (3§ J.R.S.,1952, XLII, 94,
(%) J.R.s., 1953, XLII, 11k4. (5) Arch.Jour., XL, 319 and
XLI,320, quoted by
I.A. Richmond. .
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2 ft. 4 in.wide. Lateral sewers joined it, and house drains
14 in. square ran ipnto all (see Fig.18 , from a nineteenth
century engraving(l.). At intervals there were shafts or
man-holes to facilitate cleaning and inspection. In contrast,
Silchester for example, seems to have had no proper drainage
system nor do the hpuseé appear to have had drained'latrines(z).
At Wroxeter the leat was ?a ped at some points by sluices for
flushing private latrines 3§. The same source.of water was
also connected to. lead and wooden pipe-lines for drinking
purposes. Wooden pipe-lines, joined by iron collars, are
known at Corinium (Cirencester), Calleva (Silchester), V?n§a
Silurnum (Caerwent), Venta Icenorum (Caister-by-Norwich) 4
and Verulamium (St. Albans).(5 .

Silchester provided a very remarkable find in commection
with hydraulics: In 1895 Hope and Fox recovered from a rubbish
pit in Insula XIV a block, of oak; some 22} inches long,
containing two lead pipes(6 (see Fig.. 19 ). There were also
hollows or passages in the block indicating that other pipes
had originally existed therein,and in one of these branch
passages was found a small leaden weight "such as might have
been fixed on the upper surface of a leather valve by means’
of a rivet passing through. to the uriderside." J.T. Micklethwaite
pointed out that the whole ?o?triMance was similar to the force
pump described by Vitruvius 7) as the. "Ctesibica Machina," and
this enabled the Silchester find to be restored as in Fig. 20 ,
from which its identity with a force pump is clear.

Water-wheels of the undershot type were Imown to the
Romans, and in Britain they were employed for working flour
mills at three points on the Wall: at Chesters, using the
water of the North Tyne; at Haltwhistle burn; and at Willow-
ford, using the river Irthing. At Chesters the stone hub of
the undershot waterwheel, with eight holes for the wheel spokes,
can still be seen. Part of the wooden wheel of the Haltwhistle
burn mill were found in 1908, and its large mill stones are in
the Chesters museum, At Willowford the bed of the stream was
paved where the water-wheel operated, and a stone spindle-
bearing for either the wheel or the mill stones was found(a).
Hub cores similar to the Chesters specimen have recently been
found at Lincoln(9),

(z

(3

(
E
(
(
(

Reproduced by A. Birley, "Life in Roman Britain" (London,196@
; G.C. Boon, "Roman Silchester," 161, (London, 1957).
; A. Birley, "Life in Roman Britain," 70, (London, 1964).
. I.A. Richmond, "Roman Britain," 106, (Pelican History of
England, 1963). .
J.R.S., 1959, XLIX, 123 -
W.H.St.John Hope & George E. Fox, Arch.,1896, LV, 232,
Vitruvius, De Architectura, X, xii.
J. Collingwood Bruce, op.cit., 85, 152, 172.
I.A. Richmond, op.cit. '
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CERAMICS:
KTLNS

The potter's art is one of the oldest crafts in the

'history of mankind. Excavations in Europe show that ceramics

go back at least to the Neolithic age, Fig. 21 . shows a
group of European Neolithic pottery, c.2000-1500 B.C., in the
British Museum, Reading from left to right the pieces are:
Western Neolithic bowl from Jersey, diameter 6% in., Corded
Beaker from near Merseberg, Germany, height 5% in., and a .
bowl from near Mainz, height 3% in.. - Prehistoric ceramic
pieces have been found in most continents, notably in North

‘and South America, which suggests that the craft must have

started spontaneously in various parts of the world, probably .
wherever rudimentary civilisations had become established, In
the O0ld World, the most ancient pottery so far discovered has
come from the Nile Valley, The potter's wheel was used in

the earliest times by the Egyptians, the Babylonians and
Persians, and with outstanding skill by the Greeks, From a
comparison of Greek and Roman pottery it is clear that the

‘Romans based much of their work on Greek originals; where

the Romans excelled was in the more utilitarian ad practical
arts of making bricks and tiles, and the construction of
brick buildings, The Roman armies took the craft of* brick
and tile making into all th of the Empire, and in
Britain, as on the Continenf gofiie of the more important
'factories' for these building materials are therefore found
in association with military sites.

The large number of kilns discovered all over Britain
shows, however, that pottery was made wherever there was a
need for it, There would be no restriction as to location,
because the two essential materials, clay and fuel, were
available anywhere: clay was to hand simply for surface
digging, and in a densely-forested country the fuel =:wood =~
presented no problem, In the New Forest there are many kiln
sites, probably because the New Forest potters moved frequently,
following the fuel; as one area became denuded of brushwood
they would move on to a new site, perhaps taking the more
important parts of their kilns with them, '

This they could do because the kilns were of the
simplest construction. A typical kiln(1l) consisted of a
circular or oval combustion chamber formed by digging a hole
%n the ground, a clay hearth at ground level, covering the

(1) See Heywood Sumner, "Excavations in New Forest Roman
Pottery Sites", London, 1927,
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combustion chamber (except for a firing hole through which
fuel would be fed), and a dome of wattle-work covered with
earth. The hearth was pierced with holes to allow the hot
gases from the combustion chamber to enter the dome and
circulate around the ware which had, of course, been placed

on the hearth before the dome was constructed. The dome
itself would have a vent hole, or even .a small clay chimney,
through which the products of combustion could escape and

thus maintain a through draught in .the kiln, In the course

of repeated firings the hearth and the sides of the combustion
cnamber, and the chimney, would become hard and more or less
vitrified, These fired and fully shrunk sections of the kilns
would be the parts which the potters would take with them on
moving to a new site, because they would facilitate .the con-
struction of a new kiln and enable it to carry a useful charge
of ware, even .on its first firing, without risk of the hearth
collapsing (which could happen with a new, unfired clay.
hearth). To retrieve the fired ware the dome would be care-
fully broken away after each firing, and it would have to be
rebuilt for ther next run. A New.Forest kiln is shown in .
Fig. 37 opposite page 37 i ' : : :

Kiln Types-

Kilns -of more sophisticated design are found near
settlements and military sités, but in .general, excavation
and discovery have not revealed any sequence of development
towards the ideal kiln; different methods of construction
are found side by side on the same site and. have apparently
been in use in all' periods., W.F. Grimes has classified the
various types of kiln.(l) He puts the kilns into two
categories according to the way in which the hot gases moved
through the structure:

A.  Updraught kilns

B. Horizontal—draught kilns

Updraught kilns consisted of two superimposed chambers
as in the New Forest kiln already described, the lower
providing the combustion space and the upper the firing
space or oven; the products of combustion passed upwards
from the fire through holes in the oven floor and then
through vents or a chimney in the topmost part of the oven.

(1) w. F. Grimes, "Holt, Denbighshire: The Works-Depot of the
Twentieth Legion at Castle Lyons" Y Cymmrodor 1930,
XLI,53. - el .
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The oven was either dome-shaped or built with high vertical
walls. In the latter case some sort of vented roof would

be necessary, but the exact nature of the superstructure is
difficult to conjecture because so little of any of these

kilns has survived above the first foot or so of their height.-
The vertical-walled ovens were probably used in the larger tile
kilns which were generally rectangular in shape. -These rect-
angular kilns fired tiles and pottery, but the round or oval
kilns - which are commonest in Britain - seem to have been
used only for pottery and never for tiles, perhaps because
they are too small to have accommodated a useful load of tiles.

The combustion chamber of these updraught kilns was
usually constructed below ground level; +this probably reduced
the effect of variable winds on the fire, and enabled the
floor or hearth of the oven to be at ground level which made
for economy of labour in setting and drawing the ware. -The
pit forming the combustion space was often lined with stones,
forming a solid periphery for supporting the oven.

The principal material of construction for all varieties
of kiln was naturally clay, either in the raw or fired state,
The potters would soon appreciate the superior strength of
fired clay as a constructional material, and it is found in
kilns either as tiles or bricks, or as a form of refractory
'concrete' which consisted of clay containing tile or pottery .
fragments. Large kilns were frequently strengthened by an
external casing of masonry. Internally, the problem which
faced the Kkiln builders was the supporting of the kiln hearth
with its load of waré, Fig.22 , taken from Grimes, illustrates
some typical solutions in the case of round kilns, which we
shall now describe: :

In the Radlett kiln (I)¥* the hearth is supported by a
tongue-like colummn extending from the back wall to the centre
of the combustion chamber, in line with the fire-hole or flue.
The periphery of the hearth is carried on the circumferential
lining of the combustion space. In the Castor kiln (IIa) a
central, isolated, pedestal is used to support a hearth of

- triangular, perforated tiles. .The form of this pedestal

varied; in some cases (e.g., London, St. Paul's) it was a .
simple cylinder, in others (Shoebury; Castor) it was an in-
verted, truncated cone. Instead of a central column, the New
Forest kiln (III) had a series of circumferential columms
("pilasters") protruding from the wall of the combustion
‘chamber.,  The Castle Howard kilns (IV) have no supports

# Roman numerals in brackets are kiln type numbers (Grimes'
classification). .
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except in so far as the lining of the combustion chamber
supports the circumference of the hearth. Probably the
hearth was made thick for strength and was supported - for
the first firing of the kiln - by a wooden framework which
was gradually consumed in the course of the initial firing;
afterwards the baked hearth would presumably be strong

enough to stand alone. The Castle Howard kilns illustrate
grouping around a common stoke-hole; this arrangement i

also found at Silchester(l) and at St, .Paul's, London.(-2

The New Forest kiln (V) is illustrated to show a unique step
in the floor of the combustion chamber, perhaps intended to
force the hot gases upwards in the region furthest from the
stoke-hole where the fire would be weakest. A complicated
under-hearth structure was found in a kiln excavated at
Cantley, near Doncaster, which had three .permanent cylindrical
plinths and twoe rectangular removable plinths supporting a
floor of clay fire-bars (3) (see Fig: 23 ). The round kiln
of most advanced design is that found at Holt (VI); here

the oven floor or hearth is supported by several walls built
across the combustion chamber. This kiln is shown in detail
in Fig. 24 , and the superiority of its design in comparison
with the other round kilns of Fig.22 is evident. Not only is
the hearth better supported, but the symmetry of the transverse
supports permits a correspondingly uniform spacing of the
hearth vent-holes; moreover, the vents can be more numerous
without risk of weakening the hearth. The distribution of
heat in the oven of this kiln must have been far more uniform
than in kilns of the Shoebury type where the large central
support for the hearth not only cuts off heat from the middle
of the hearth but adversely crowds the relatively few vent-
holes which can be safély allowed in the unsupported peripheral
region.

The horizontal-draught type of kiln consisted simply of
an oven with a furnace at one end and an exit flue at the
other, all in line. Here there was no hothearth to be
supported, but the bottommost layer of pottery must have been in
some way raised above the floor of the oven to enable the base
of each piece to receive sufficient heat, otherwise the bottom
layer of ware would be under-fired owing to the chilling effect
of the unheated oven floor. One can imagine the imperfect
ware or "wasters" from previous firings being arranged on -the
oven hearth to serve as supports for the lowest layer of -"green'"
unfired ware. This type of kiln is illustrated by the Farnham
kiln (VII) in Fig. 22 , which represents one of a group found

(1) Arch., LXII, 327.
(2) R.C.H.M., Roman London, 140.
(3) J.R.s., 1960, L,220.
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at Farnham, Suirrey, and used for firing pottery.(l) The
oval or circular oven was domed, and built of clay. The
flues and fireplace were triangular in section and the fire-
place was roofed with a rectangular tile. The chimney in
the example shown was built of slabs of ironstone, *

Rectangular kilns are comparatively rare in Britain,
.but those recorded are similar in regard to. the method of
supporting the oven floor which, as in the Holt round kiln
described earlier, was supported by walls built transversely
in the combustion chamber. These walls divide the main
combustion ¢hamber  into cross-chambers, or "cross-flues", and
Grimes has classified rectangular kilns according to the
position of the bottoms of the cross-flues relatively to the
main flue which, of course, runs lengthwise along the com-
bustion chamber and at right angles to the cross-flues. His
three types are shown in Fig. 26 . In the Mumrills kiln(I)
the bottoms of the cross-=flues are level with the bottom of
the main flue; in the Colchester kiln (II) the cross flue
bottoms are horizontal but are above the base of the main
flue; in the Holt rectangular kilns (III) the cross-flue
bottoms slope upwards and are above the floor of the main flue,
Compared with the others the Holt design has the advantage that
ash would be unlikely to lodge in the cross-flues: the sloping
bottoms would tend to return any ash to the floor of the main
flue from which it could easily be removed at the end of a
firing. A further point is that the upward slope of the cross-
flues would aid the natural convection of the hot gases and so
" help towards an even distribution of heat in the oven. ' :

The Works-Depot of the Twentieth Legion

At the beginning of this section reference was made to
"factories" found in association with military sites. The
term factory is particularly appropriate when describing the
site at Holt, Denbighshire, which was the works-depot of the
Twentieth legion. 2 Holt combines the advantages of excellent
clay for pottery and tile-making, good building stone (the
outcrops of the red Bunter sandstone, which occur on both sides
~ of the nearby River'Dee), and an easy waterway to Chester.
‘"Here the legion garrisoning Chester established, in the later
part of the first century, a tile and pottery works for its
own use and in comnection with the re-building in stone of the
earlier earth and timber fortress It is interesting to record
that when the site was identifiedz3) and excavations began,

(1) surrey Arch. Colls., XII I51; V.C.H.Surrey, I, 362.
(2) This account is based on W.F. Grimes, op.cit..
(3) By A.N. Palmer, Arch. Camb., 1906, 217-40.
*# See also Overwey, Tilford Kiln (Figs. 25a & b);
B At g, OVR TRy 5o Rt F95 Y, K AR T 88 - 12T )s
-A.J. Clark, Surrey Arch., Colls., 1949, LI, 29.
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a Bronze-Age urn-burial was discoﬁergd within a few yards
of the outer boundary of the site, which suggests that the
local clay was worked long before the Romans. : -

. The result of the excavations was to reveal an elaborately
planned industrial settlement for the manufacture of tiles and
pottery, covering some twenty acres. The buildings fall into :
two main categories:

1. Domestic buildings.

(i) The workmen's barrack-blocks
(ii) The bath building
(iii) A dwelling-house

2.  Industrial buildings.

(i Two sets of workshops and a- drying-shed
(ii) A double-flue kiln
(%ii The main kiln-plant

iv The clay-pits

In addition, the ground in the=imme&iate;neighbourhood of the
kilns revealed a complex of subsidiary sites on which many of
the processes must have been carried out.

The double-flue k11n[F _lwas a massive strueture
with an oven floor about 18 ft. 6 'in. square. It had the
excellent system of cross- -=flues characteristic of all the Holt
kilns, and it was used for firing pottery. The outside was
protected by a casing of sandstone masonry within which the
kiln proper was _built of tiles, not the ordinary tiles man-
ufactured for the use of the fortress, but crudely.made tiles
of various sizes and thicknesses, those in the kiln-lining
being 15 inches square. W.F. Grimes considered this kiln to
be unique, among all Roman kilns, in having double flues; in ..
his opinion it was probably an experiment on the part of the
Holt potters at building a kiln of exceptionally large capacity,
on the lines of the single flue cross-walled type but having -
two fires to provide the extra heat necessary.

The main Kiln-plant (Fig. 27 ) had an overall length of
136 feet and a maximum width of 58} feet. There were originally
seven kilns, four devoted to pottery and three to tiles., At a
later date the round pottery'kiln,(already described when dis-
cussing kiln types) was built in such a position as to block
the access to No. 2 pottery kiln; it was, therefore, either
the result, or the cause, of No. 2 kiln being abandoned. The
plant as a whole is one of thé most interesting ever excavated,
and it is a remarkable tribute to the technical skill of the
Romans as kiln builders. We shall see later that it also
provideés evidence of their ability as potters.
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Colchester Red~-gloss Ware kiln,

AY

In 1933 a kiln for firing red-gloss ware ("Samian"
or "Terra Sigillata" ware, see Appendix I ) was excavated
at Colchester. This kiln, so far the only red-gloss kiln to
be found in Britain, was the largest of a plant of four kilns
built in a pit dug into. the hillside at Sheepen Farm and
enclosed by a retaining wall. Only the vaulted stoke-hole
and the lower part of the central flue, 15 ft. long, had
survived intact, the upper part had been entirely fused into-
a saucer-shaped mass of burnt clay, about 7 ft. in diameter.,
On the site there was a very large number of heavy and care-
fully made pottery rings, "an incredible quantity of pottery
tubes of different diameter, clay luting obviously used in .
conjunction with them, curious stoppers and discs which fit
to them, and small objects like chimney—pots".(l). In Fig. 28 ,
typical rings are depicted at 1 and 5, tubes at 2, 3 and 8,
stoppers at 6, 11, 12 and chimmey-pots at 4, 9, 10, 13 and 14,

.M.R. Hull(1l) points out that on the Continent tubes and
rings of the.above type are found only on sites where red-gloss
ware has been made, and by comparison with Gaulish red-gloss
kilns he has.reconstructed the Colchester kiln (Fig.29 ). The
oven was round, and its circumference was lined with many
vertical stacks of tubes, each stack touching its neighbour
(typical stacks are shown at A,A and also -in ‘the left-hand
se¢tion of the plan view, Fig. 30 ). Supplementing these
circumferential flues were nine columns of tubes rising
through the floor of the kiln (e.g.,B, C, D, in Fig.29 ;

B. illustrates a stopper, C and D chimney-pots); these
‘central' columns of tubes were sleeved by tubes of slightly
larger diameter with their joints staggered relatively to

the internal tubes, the effect being to increase the stability
of the column, Finally, each column was capped by one of the
heavy rings, E, which helped to support a tiled roof F (the
imprint of a tile was found on one ring). The object of the
whole assembly was to provide a 'muffle' kiln in which none
of the smoke or gas from the furnace could touch the ware,
thus ensuring the truly oxidising atmosphere which is ’
essential for the firing of red-gloss ware.

_(1) M.R. Hull, "The Roman Potters' Kilmns of Colchester",
Research Report XXI, Soc. Antigs. London, 1963. (Hull
excavated this - and other Colchester Kiln and burial sites).
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Temperatures attained in Romano~-British kilns.

In 1954 and 1956 some instructive experiments were
carried out at Wattisfield, -Suffolk, by F.J. Watson,
Miss M. Bimson and J. Belshé, when replicas of a simple
pedestal type of kiln were constructed and fired.(l) A
nearly circular pit some 21 in. deep and 42 in. diameter
was dug near a disused gravel pit which was -to serve as a
stoke-hole. The .pit was lined with 3 to 4 in. of clay, and
the .-walls were carried some 15 in. above ground level, In the
centre a pedestal, 20 in., by 22 in. and 8 in. high was con-
structed. No fire-bars were used because it was found possible
to bridge the gap between the pedestal and the kiln wall with
‘unfired pots, These served to support the remainder of the
charge, and by careful placing of the rest of the pots it was
discovered that the dome of the oven could be made much
flatter than has hitherto been considered normal for ancient
updraught kilns, -‘Grass and twigs were placed on the "rounded
off" topmost layer of pots to prevent direct contact with
the dome, which was made from a thin layer of the same clay
as the walls,

Firing occupied about 26 hours. For the first 14 hours
only a slow temperature rise was permitted; hard firing began
at 7 a.m. on the second day and was continued for 12 hours,
The fuel was wood and brushwood, "using pieces as thick as a
man's wrist'in the earlier stages and finishing with faggots
of brushwood. Temperatures: were measured by thermocouples

Placed in various parts of the walls during the construction
of the kiln.

In September 1954 the maximum temperatures attained
were 9500 to 10000 C, but in October 1956 only 8500 was
achieved: "This time wet weather had spoilt the firewood,
~which needs to be tinder-~dry. For such firing July or

(1) r.o. Watson, "Romano~British Kiln: Building and Firing a
Replica", .Pottery Quarterly, 1958, VvV, 72,
(A talk on "The Wattisfield Kiln Experlment" was given by
M. Bimson and J. Belshé to the Society of Antiquaries on

Oct. 24. 1957)
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August would be a better time than late October."(l) This
suggests that the firing of pottery in primitive kilns may
have been a seasonal affair, conducted perhaps mainly in the
period mid-summer to early autumn.s '

In the Wattisfield experiments, reddish-coloured ware
was obtained when the firing was done under oxidising con-
ditions, and grey ware when an oxidising fire -was followed by
a period under reducing conditions. The latter effect was
achieved at the end of the peak firing period by carefully
sealing all vents and cracks in the kiln dome, also the
furnace mouth, with a mixture of clay and sand, when there
was still enough wood in the stokehole to create and
maintain a reducing atmosphere,* '

(1) Ivan McMeekin, "A Wood-burning Kiln," Pottery Quarterly,
1958, VvV, 59, describing a modern brick-built kiln for use
in the wilds of New South Wales, says "The wood must be

seasoned, It should be cut and split uniformly to the
right size." '

% - See also page 34.
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CERAMICS:
ROMANO-BRITISH POTTERY

Historical(l)

Any survey of Romano-British pottery would be incomplete
if it were not related to the historical background of ceramic
development in Europe, ‘We have earlier stressed the extreme
antiquity of -potting; from burials in Britain it is clear that
ware of a primitive kind had been made in this country from the
earliest times, but archaeologists have established that it was
in the Eastern Mediterranean that the ceramic arts first
attained ‘technical eminence, and it was from the Eastern
Mediterranean, probably Asia Minor, that these advanced methods
spread westwards across Europe. :

The ware which has the longest lineage, and which in
ancient Europe perhaps exerted most influence artistically, is
the famous Terra Sigillata, or red-gloss figured ware. (2)

The earliest appearance of a red-gloss finish was on "Pergamene"
pottery 3), chiefly large plates, bowls and cups, which
appeared in Athens in the sixth century B.C. and has been found
elsewhere in Greece, in Asia Minor, Palestine and Syria, Egypt
and North Africa, and Cyprus. This distribution suggests a
manufacturing centre with easy access to the sea, probably at
the eastern end of the Mediterranean. The ware had a dark red
non-porous skin with a moderate gloss; the decoration was
seldom in relief but mainly impressed or incised. Towards the
end of the third century B.C. "Megarian" bowls became known in
the eastern Mediterranean. These bowls had, at first, a black-
gloss finish, and most important of all, they were decorated

in relief by pressing the clay into a mould. Their manufacture
- spread rapidly over the Hellenistic world: moulds have been
found, for example, at Antioch, Sparta and in South Russia,

In the course of the second and first centuries B.C. red
usurped black as the fashionable colour, and so red-gloss
figured bowls became established, '

(1) 'Bibliography for this historical introduction:
Anthony Birley, "Life in Roman Britain", (London,1964).
R.J.Charleston, "Roman Pottery", (London, 1955) .
F. Oswald & T.D. Pryce, "An introduction to the Study of
Terra Sigillata", (London, 1920).
I.A. Richmond, "Roman Britain", (Pellcan History of
. England, 2nd edn. 1963).
(2} The - terms are explained in Appendix I
' So=-called because it was once thought to ‘have originated
from Pergamum in As1a M1nor. :
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During the period described above, a pottery industry
was growing in Italy, and Italian bowls similar to the
Megarian type were being made. from at least the second
century B.C.. A centre of production of black-gloss wares
was Arretium (modern Arezzo, in the province of Tuscany).
Quite suddenly, about 30 B.C., fine red-gloss Terra Sigillata
emanated from Arretium. This beautiful Arretine ware appears
so abruptly in ceramic history that it must have resulted from
a complete change in outlook at the place of its origin.
Pottery stamps show that the first products were from the firm
of Perennius, and that the artists in the firm were Greeks.
Charleston suggests that one Marcus Perennius Tigranus brought
a team of Greek potters to Arretium between 30 and 25 B.C.,
having chosen Arretium, with its already established ceramic
industry, as the centre offering the best scope for producing .
'‘Grecian' red-gloss ware. The victory at Actium (31 B.C.) and
‘the fall of Alexandria (30 B.C.) had shifted the centre of
political and economic power from the East to the West, and
an enterprising master-potter could have migrated accordingly.

The manufacture of Terra Sigillata and red-gloss ware
at Arretium lasted from about 30 B.C. to about 30 A.D.; during
this period Arretine pottery found its way all over the Roman
Empire and even to Britain and India. Then for some unknown
reason Arretium declined in status and Mutina (modern Modena)
rose in importance as a centre for red-gloss ware. But all
the. time there seems to have been a steady migration of skilled
red-gloss potters from Northern Italy into Gaul, and gradually
factories appeared, first in southern Gaul and then spreading
northwards as the pottery industry moved nearer to its best
customers, the Roman legions and the newly romanised provinces.
Eventually, during the second and third centuries A.D., small
'Samian' or red-gloss potteries were in production in eastern
Gaul and Germany.

Oswald and Pryce, in the map opposite, have depicted
the many places where Terra Sigillata was produced. During -
the first and second centuries A.D. Britain imported most of
its tableware from Gaul. Lezoux ware came to Silchester and
Corbridge; La Madeleine ware has been found at South Shields,
. and Lavoye and Trier at Corbridge, to memntion only a few
" instances. ?

(1) Oswald and Pryce give an exhaustive 1list. of Gaulish
Sigillata finds in Britain, with potters' names.




31

Between 150 and 190 A.D. a cargo of ware, evidently on its
way into the Thames estuary, was wrecked off the north Kentish

coast on a rock which subsequently became known as Pudding
Pan Rock. (1) During the early years of the second century

the imports of coarse pottery (used for cooking) into Britain
were giving way to home production. Then in 197 many Gaulish
potteries were destroyed by the vietorious Severan troops
Plundering after the defeat of Albinus. As a consequence,
after the end of the second century little red-gloss Gaulish
ware reached Britain, and finally, in the third century,
barbarian invasion and civil war ruined the surviving factories
in Gaul and the Rhineland. The stage was now set for the
emergence of distinctive Romano British wares, and in the
course of time the position became completely reversed so
that ultimately we find Castor ware being exported to the
Rhineland. .

Scope of the present Survey

From the enormous number of specimens examined and
classified in the course of archaeological research into
the pottery of Roman Britain, certain distinctive types of
ware have emerged which can be 'attributed to four important
regions of civilian production:

1. The Nene Valley

2. The New Forest

3. Crambeck (North Yorkshire)
k. Colchester

In addition to these, one military centre, that at Holt,
Denbighshire, must be included because of the unique nature
of the finds made there. We-shall discuss each of these.
regions in turn, concluding with an account of the evidence
for the existence of a maker of imitation Samian ware

(the "Aldgate Potter").

Before proceeding, it. should be mentioned that the
above areas of production probably represent only a few of
the large potteries in Roman Britain. ~For example, at
Farnham in Surrey there were kilns which supplied ware to
the Thames Valley market, but it is certain that™ T _other
potteries, not at present located, contributed to the same
market. There are also vast quantities of cooking-pots which

(1) For an account see R.A. Smith, P.S.A., XXI, 268 & 599;
XXII, 395.
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cannot as yet be attributed to a particular pottery site;
among these are Derbyshire Ware and Dales Ware. Derbyshire
Ware, first distinguished by R.G. Collingwood by its rim-
type and fabfig, and studied as to distribution and date by
J.P. Gillam (1 , cannot so far be attributed to a definite
centre in Derbyshire. Dales Ware, identified by Gillam (2
and so named because of its more frequent occurrence in the
Pennine dales, has no known place of manufacture, although
its distribution suggests that it might have come from the
colony of York. The inference is that there are still
important centres of pottery production yet to be discovered.
¥Writing in 1930, W.F. Grimes 3) published a topographical
list of 101 Romano-British Pottery sites; since then more
evidence has been gathered and there is obvioﬁsly scope now
for a comprehensive account of potteries' and pottery.
However, as we are .dealing with crafts it is proposed to
confine the present survey to those sites which have produced
either a highly characteristic ware or which.illustrate a
definite feature of the potter"s technique. 'Rustic' ware
deserves inclusion on these grounds, and it is described

in Appendix. II. , ' o

The Nene Valley

' . , THE |

Peterborough is’ the principal.modern'city in/Nene Valley
region which we are now about to consider. Aerial ‘photography
has 'shown many small sites of Iron Age type in the Nene
Valley, and there was already an appreciable population in
the area when the Romans reached it, about A.D. 4k-46,
during the conquest of Britain. The building of a Roman
fort at Durobrivae, Water Newton, to guard the crossing. of
the Nene, and the construction of Ermine Street, linking
the political capitals of London and York, would give an
impetus to local civilian settlement and would provide
commercial outlets encouraging the development of the
excellent Jurassic clays of the region. During the Roman
occupation the Nene Valley was one of the most highly
industrialised areas in Britain. There . was _'‘extensive iron
mining and smelting in the Wansford district, widespread
quarrying of - stone for building and for the stone coffins
common in the easi Midlands, and potteries stretching along
the valley 'td the west of Peterborough. At least 70 kiln

¥
4

(1) J.P. Gillam, "Romano-British. Derbyshire Ware", Antiqs.
Jour., 1939, XIX, 429. o -

(2) J.P. Gillam, "Dales Ware: A distinctive Romano-British
Cooking-pot™, Antigs. Jour., 1951, XXXI, 154.

(3) VW.F. Grimes, op.cit.. : B’
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sites have been excavated, and it is believed that many
more exist, so that the Nene Valley must ‘have been one .of
the chief centres of pottery production in Roman Brltaln.

The first excavations were made in the early 19th
century, starting about 1820, by E.T. Artis who was Agent
to the Fitzwilliams of Milton. His work from 1820 to 1827
was published as a volume of engravings (1), and he continued
excavating until his death in 1847. Unfortunately his '
manuscripts are lost, but some of his pottery finds are in
Peterborough Museum. Modern excavations (1957-59) supervised
by G. Webster, J.P. Gillam and B.R. Hartley have been recorded
by Hartley ( 2}

All the Nene Valley kilns excavated so far are circular
in plan, about 4 ft. in diameter, and they are of the up-
draught variety. In practically all cases a single tongue-
shaped pedestal projects from the back wall of ‘the furnace,
as in Grimes' Type 1, Fig.zz., Thls tongue "is clearly shown
.in the sketch (Fig. 32 ) of a kiln excavated at Sibson in
1844 ? 7 In one unique case, Alkiln at Stibbington, the
tongue was perforated to. prov1de additional ingress for the
hot gases into the oven (Flg #33. ) (4).. At Water Newton a
kiln was found, abandoned, ;with pots still in51de it
(Fig. 34 ) (5), the photograph suggests how the pots were
grouped around the vents in the hearth: .they would be
placed so as not completely ‘to obscure the vents, and they
would serve as supports for the second layer of pots which
in turn would support another layer, and so on, the hot
gases from the furnace rising through the layers to  the
outlet in the k11n dome.

The Nene Valley kilns turned out a wide range of
products which can be grouped into three classes:- coarse
ware, mortaria, and colour-coated ware. The coarse ware,
probably intended mainly for local use, was made in grey,
and occasionally, buff fabric. The commonest form is a
wide-mouthed jar (Fig. 35, 4), which may have been the

(1) E.T. Artis, "The Durobrivae of Antoninus Identified
and Illustrated", (London, 1828).

(2) Brian R. Hartley, "Notes on the Roman’ Pottery Industry

in the Nene Valley", Peterborough Museum Society,

Occasional Papers No.2, (Peterborough, 1960) Earlier

reports, on the- Nene Valley potteries are F.Haverfield,

V.C.H. Northants., I,166, and M.V.Taylor, V.C.H.

Hunts., I,225. - -

J.B.A.A. I1 (1847), 164,

Brian R. Hartley, op.cit..

Brian R. Hartley, op.cit., Plate B.

N—~~
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standard cooking-pot of the region. 'Next in order of
frequency are straight-sided dishes and bowls, of which
5 in Fig. 35 1is a typical example.

Roman cookery recipes demanded much mashing and
grinding of the ingredients (1) which was done in wide,
shallow mortars studded on the inside with particles of
grit to facilitate the process. Mortaria are therefore
found in all inhabited areas, but their manufacture seems
to have been confined to a relatively few potterilies which
specialised in their mass production. In consequence, the
mortaria made in a given locality tend to have a wide distri-
bution, and those from the Nene Valley have been found all
over the eastern counties and even on military sites in the
north, e.g., Corbridge.(2) The grit which was embedded on
the inside of mortaria, before firing, varies in nature
according to the locality and the period of production.
Calcite (natural calcium carbonate), fine gravel, and coarse
sand were often used. In the Nene Valley products the grit
is invariably angular fragments of the local ironstone.
Mortaria were traditionally made in light colours; those
of Nene Valley origin are of white or cream body with a
buff or brownish coating.

It is for colour-coated pottery, which has become known
as Castor ware (from the name of the village to the north of
the site of Durobrivae), that the Nene Valley is most famous.
Castor ware exhibits a large range of forms and of decorations,
but all examples are characteristic in having a surface colour
contrasting strongly with that of the body. The colour of
fired clay depends largely on its iron content and the state
of oxidation of the iron after firing. A ferruginous clay
fired in an oxidising atmosphere will turn red, tan or brown
according to the amount of iron present and the temperature
of the fire. TIf the same clay is fired in a reducing at-
mosphere its iron oxide is reduced to lower states of
oxidation and the result is a grey, blue-grey or almost black.
colour. The Nene Valley clay is relatively low in iron -
content and therefore tends to fire off-white or buff.

The coloured coating seems to have been produced by the
applieation of a special slip made from a more ferruginous

(1) B. Flower & E. Rosenbaum, "Apicius: The Roman Cookery
Book", (London, 1958).

(2) sSee Page 208, J.P. Gillam, "Types of Roman Coarse
Pottery Vessels in Northern Britain", Arch. Ael., 1957
4th Series, XXXV, which gives a most comprehensive
account and also mentions many finds of colour-coated
Castor ware.
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.clay. Thus Hartley records (1) that at the Sibson site a
large dump of clay containing ironstone was found near the
kilns, and judging by the fragments of severely weathered
pottery in it, the dump had been turned over from time to
time. Neither the clay nor the ironstone is nmative to the
site, and the inference is that the gradual weathering of the
ironstone would increase the iron content of the clay which
could then be made into a slip with water for coating the
pottery. The coating seems usually to have been applied by
holding the pieces by the base and plunging them into the
slip; .many pots in Peterborough Museum bear the potter's
fingerprints in the colour-coat around the base., Careless
dipping of an inverted pot could result in an internal
airlock, so that part of the inner surface would never come
in contact with the slip. The Museum has many specimens
showing partial internal coats of this kind, Sometimes,
during firing, jars were stacked so that the base of one
.sealed the mouth of the one on top of it, thus fbnming a
space to which entrance of oxygen. was restricted, .the result
being that the inside of the upper jar, and the base part of
the outside. of the lower jar, . fired to a colour dlfferent
from the rest of the coatlng.

Much Castor ware was undecorated, such as ‘the
imitations of plain Samian forms shown at 7 & 8 in
Fig. 3§« Moulded and stamped decoration is relatively
scarce, but rouletted decoration is found on many forms.
The "Castor box" (a dish, 17, with fitting 1id, 18, Fig.3}6 )
illustrates this kind of decoration, produced by holding a
toothed cylinder against the plastic ware whilst it was
spinning on the potter's wheel(2).

Perhaps the most outstanding type of decorated Castor
ware is that on which the decoration is by trailed slip
("barbotine decoration"). A thick slip, probably of the
consistency of toothpaste, was trailed over the surface of
the ware before dipping. This kind of decoration lends
itself naturally to flowing scrolls, and particularly to

(1) Brian R. Hartley, op. cit..

(2) No roulettes appear to have been found in Britain, but
specimens in baked clay and in bronze have been found
in France (where the preferred term is "molette"). See
pages 45-47, G. Chenet, "La céramique gallo-romaine
d'Argonne du IV® Siécle et la terre sigilléde- décoré€e 2
la molette," (Macon, France, 1941). :
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running animals as on the so-called hunt-cups (1 on Fig. 36 y
and the photograph, Fig.36b). Writing of slip-decorated
Castor ware, Charleston(l) says "The scrolled forms may be
compared with those of Celtic metalwork, and the rendering
of animals in the figural themes is wvividly reminiscent of,
for instance, the Witham shield in the British Museum. It
is curious, and perhaps significant, that in rendering .
gladiatorial and circus subjects, possibly because they were
_Romanised features of Romano-British life with which he was
unfamiliar, the potter seems hampered and ill at ease, whereas
in the hunting-scenes the figures come urgently to :life and
press with vivid movement round the perimeter of the pot.
The indebtedness of these wares to the Gaulish barbotine-
decorated red-gloss pots can easily be detected, both in P
their subjects and by .the presence on both of the ivy-leaf
motive, but the Castor potter seems tq revel in the emancip-
ation from moulded decoration which the Gaulish potter had
only tentatively begun." Birley(z) points out that "The
fantastically elongatéd form of the animals is in the true
Celtic tradition, with the favoured spiral form reappearing
in the shape of leaves...... In the end, the Celtic style
survived, and was to reappear in the fifth and succeeding
centuries. Ultimateély, with new vigour given- from Ireland
it was to have a powerful effect on Anglo-Saxon art."

Before the end of the first century at least one kiln
was active at Water Newton, and recent study suggests that
the production of colour-coated ware began in the second half
of the second century, although no second-century kilns have
been located in recent work. Early third century kilns are
found at Water Newton, and by mid-third century others were
in use at Sibson. Late third and fourth century kilns are
known at Chesterton and Stibbington. Production at Sibson
continued during the fourth century, but it is not certain
whether the Nene Valley output continued into the fifth
century. However, the period late-second century to late-~
fourth is a remarkable span. The distribution of the ware
would be aided by the River Nene, which gave access to the
.east coast through the Wash; and by the Car Dyke, the Roman
canal which crossed the Cambridgeshire and Lincolnsh}re Fens,
joining the Nene near Peterborough, and offering barge
transport to Cambridge on the one hand and York on the other;

51; R.J.Charleston, "Roman Pottery", (London, 1955), page 35.
2 Anthony Birley, "Life in Roman Britain", London, 1964,
pages 159-160. s
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and possibly by Ermine Street which gave road access to both
London and York, but perhaps produce as fragile as pottery
was entrusted to water transport rather than to (springless)
carts. Gillam (1) has recorded many finds of Castor ware in
the north of England. Castor ware was even exported, notably
to the Rhineland (2). The only Nene Valley potter known to
us by name is SENNIANVS, from a large third-century mortarium,
in Peterborough Museum, bearing a unique painted inscription
on the rim: SENNIANVS DVROBRIVIS VRI(T), i.e., "Sennianus
fired this at Durobrivae.

The New_Forest

Early excavations, about 1860, were made in the New
Forest by J.P. Bartlett and J.R. Wise, but most of our
knowledge is due to Heywood Summer who excavated in the
first quarter of the present century (3).

The New Forest kilns were either pilastered (Grimes
Type III, Fig.22 ), or had an unsupported 'platform' hearth
_(Grimes Type V, Fig.22 ), although at Linwood Summer found
a-kiln in which a rounded tongue projected into the com-
bustion chamber to give additional support to the hearth
.above (cf. Grimes Type 1, Fig. 22), Fig.37 is Summer's
reconstruction of No.l kiln, Sloden Inclosure, being fired;
it is obviously similar in construction to the Rough-piece,
Linwood kiln illustrated in Fig.38 .

At Islands Thorns, near a kiln site excavated in 1852,
Sumner discovered evidence for a potters' hut. Six post-
holes (some 9 in. by 8 in. by 9 in. deep, others 6 in. by 5 in.
by 8 in.) with déecayed wood still adhering to them suggested
the plan of . a hut measuring 15} ft. by 11 ft., with entrances
C & D to west and east respectively (Fig. 39 ). Sumner's
restored section, showing wattle-work resting on lean-to
principals fixed in the floor and covered with skins or turf,

(1) J.P. Gillam, op.cit., Ref.2? on page 34 .

(2) Anthony Birley, "Life in Roman Britain", (London, 1964,)
page 128.

(3) Heywood Sumner published "A descriptive account of Roman
Pottery made at Ashley Rails, New Forest".(London, 1919),
and "A descriptive account of Roman Pottery sites at
Sloden and Black Heath Meadow, Linwood, New Forest®
(London, 1921). In 1927 these books were out of print
and Sumner then re-issued theni, with new matter, in a
combined volume "Excavations in New Forest Roman Pottery
Sites, with Plans and Illustrations of the Construction
of the Pottery Kilns, of the different Wares made, and of
a Potter's Hut" (London, 1927).° :
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the whole surrounded at ground level by a low buttress-like
wall of clay, was based on the existence of an irregular .

. clay bank rising 6 to 9 in. above the surrounding ground
and 1 ft. 3 in. above the hut floor. The latter was of
trodden clay laid on the undisturbed gravel subsoil. At
the eastern entrance to the hut there was a fireplace
measuring 2 ft. 2 in. by 1 ft. 9 in., and sunk 8 in. into
the floor. A remarkable find was made amongst the rubbish
in the fireplace: a toy flagon and beaker (Fig. 40 ).

" New Forest pottery comprised a wide range of forms:
flagons, vases, goblets and even candlesticks, in addition
to the coarse pottery common to many Romano-British pottery
sites, that is, Jjars, cooking pots and mortaria. ‘A distinctive
feature was the simplicity of its decoration and the complete
absence of life, human or animal. Whereas the Castor ware
potters often depicted hunting scenes and occasionally (and
somewhat clumsily) the human form, those in the New Forest
kept to very simple ruhning scrolls or triangular patterns,
to scored lines on the sides of the vessels or stamped
rosettes. Scrolls and patterns were in white or red trailed
slip. Fig. 41 shows a typical New Forest bottle of dark
earthenware with trailed white slip decoration, and Fig.
is typical of ware with scored line ornamentation. Heywood
" Sumer, however, remarks on the New Forest potters' fine
instinct for plastic form; their ware is shapely and they
handled clay with a natural feeling for their medium. Thus
in Fig. 42 the handle of the jar 'grows' out of the clay;
it is not merely ‘'stuck on'. Among the varieties of simple
colour treatment noted by Sumner are: Buff body, coated red
or brown, or with a fumed black surface. Grey body, with
brown-purple metallic gloss, or fumed black, Dark grey
body, or reddish body, coated white outside.

Sumner hoped to conne¢t his New Forest sites with late
Celtic production, but he found no evidence "that British
potters preceded Romanised potters here, or that after the
Roman evacuation, subsequent potters worked on New Forest
sites". .He thought that "A.D. 250-350 marked the culmination
of prosperous settlement (and of New Forest pottery pro-
duction) in this part of Roman Britain." Further excavation
might, of course, modify these statements. An interesting
point is that although the products of New Forest kilns are
found on almost every important Roman site in Southern
Britain, their distribution seems to be confined to the
South; they do not appear in the Midlands and the North,
and they never reached the military market,

\









39

‘Crambeck

In 1927 two pairs of Romano-British kilns were
discovered near the Crambeck, about thirteen miles north-
east of York and five miles from the fortress of Malton(1).
Barlier finds of kilns in the same neighbourhood were then
recorded, and these, with the quantity of pottery found,
indicated that pottery manufacture had been. extensive in
the district. In 1936 two more kilns were found, (2) and
the importance of Crambeck ware and its wide distribution
in the northern military area is now recognised.

The Crambeck kilns were circular, not more than 3 ft. 6 in.
‘"in diameter, and were fired in. pairs from a common stoke-hole
‘(See Grimes, Type 1V. Fig.22:). The small diameter permitted
the use of an unsupported clay floor the formation of which
has already been described (page?23 ). Before the first firing,
holes were made in the floor to allow the gases from the
. furnace to enter the oven proper, and it is evident that the
absence of any supporting pillars.under the floor has the
great advantage of permitting the heat to penetrate evenly
over the entire area of the floor. Fig.43 shows the con-
struction of the Crambeck kilns wvery clearly. (3)

The Crambeck potters made a variety of bowls, dishes,
jars, bottles and flagons, usually in a light grey or black
body, with an incised 'line' decoration of vertical and
horizontal lines, wavy lines, or lines in a chevron pattern;
'SS' and pot-hook patterns also occur. One type of beaker
is rouletted. There was also a smooth white or yellowish-white
fabric on which the decoration was painted in orange-red, the
patterns being similar to those used for the incised decoration.

(1) P. Corder, "The Roman Pottery at Crambeck, Castle Howard,
1928" (Roman Malton and District Report No.l).

(2) "A Pair of Fourth-century Romano-British Pottery Kilns

~ near Crambeck (Philip Corder), with a note on the Distri-

bution of Crambeck Ware (Margaret Birley)", ‘Antigs.
Journal, 1937, XV1iI, 392.

'(3) After Philip Corder, "The Structure of Romano-British
Pottery Kilns," Arch. Jour.,1957, CXIV, 10 (Figure from
page 15). '
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The ‘various types are shown in Figs.44 , 45 and 46 . (1)

What seems to have been a Crambeck speciality was a
hemispherical bowl in an orange-red body of fine texture,

"a tolerable imitation of Samian ware" (see Type 5, Figys ).’
Some vessels bearing human faces are known to have been
manufactured, and - at Malton "a spirited representation of a
stag was found, as well as a series of stars and circles." 1)

Crambeck ware has beenh found all along the Wall, and
as Fig.47 (1) shows, it had a wide distribution in thé no#th
of Britain, extending even over the frontier into Scotland
(without naming every occurrence in Fig. 47, we might :
mention 36, Traprain Law(2 ; 27, Manchester; and 6, Brancaster
in Norfolk).(3)

Considering now the dating of Crambeck ware: Prof. Eric
Birley,- writing in 1932, said (4 "It is becoming increasingly
. ¢lear. that the potteries near_Malton; so far from suffering
from the disaster of 368, were able to capture virtually the
whole of the northern market in the last phase of the Roman
" -occupation." This wview has been gonfirmed by Margaret

Birley's study of Crambeck ware 3; she writes "There can
therefore be no longer any doubt that the Crambeck potteries
were ih full production after the disasters of the Picts War
of A.D.367" and "It is certain that the most flourishing
period of the industry may be assigned to the last thirty
yvears of the fourth century, when the reorganisation of the
northern defences of the province .-by Count Theodosius led to
an increased demand for these wares."

Margaret Birley, op.cit. in Ref.2 on page 39.

An isolated hill near Haddington in East Lothian, some
twenty miles east of Edinburgh.

See Appendix III for the full distribution.

Eric Birley, Cumberland & Westmorland A. & A. Trans.,
XXXII, 135. :

Margaret Birley, op.cit..
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Colchester

M.R. Hull has reported on the Colchester region.(l)
Colchester (Camulodunum) was one of the centres where
mortaria were manufactured; as already mentioned, these
heavy and rather specialised pieces seem to have been 'mass
produced' at a relatively few potteries. Those from
Camulodunum are known by the stamps of the Colchester
potters, and it is certain that mortaria bearing these
stamps were in use in the north before the end of the
second century; they have been found on the Antonine Wall,
at Corbridge and at South Shields. The northern frontier
systems, and south-east Britain appear to have been the
principal markets for Colchester mortaria. Fig. 48
illustrates a typical specimen (Colchester & Essex Museum,
Colchester). Platters, bowls, jars and cooking pots were
made in a grey ware, but apparently only to a limited
extent; by far the greatest in bulk and weight of the
pottery fragments found at Colchester was a buff ware, some
of which boge a red painted decoration. :

Colchester, like the Nene Valley, produced a colour-
coated ware, but none of the large number of sherds found
had a painted decoration. There was, Hull says, "some
considerable variation in finish and form. Some vessels
show magnificent potting and design, among them some
finished a fine shining black; others are a deep, slate-
grey. These finer vessels commonly have multiple bands
among the decoration. Some of the smaller beakers could
be described as 'egg shell' ware and are every whit as fime
as the best of the first century. In all cases the colour-
coated vessels are remarkably light in weight.... The
decoration used included various forms of barbotine-work,
rouletting and sanding or rough-casting."

However, it is for its red-gloss or Samian ware that
we have included Colchester in this survey. The kiln
excavated by Hull has already been described (page 26 ).
Fig. 49(2) shows a Samian ware, or Terra Sigillata, mould
found at Colchester. Terra Sigillata moulds were made in
one piece and were virtually thick-walled bowls of fine
clay, the interior having the shape of the lower exterior
profile of the vessel required. After the mould had been

(1) M.R. Hull, "The Roman.Potters' Kilns of Colchester,"
' Soc. Antigs. of London, Research Report XX1 (Oxford,
1963). Hull published an earlier brief account: "Eine
Terra-sigillata-Tépferei in Colchester", Germania,
1934, 18, 27.
(2) Reproduced from M.R. Hull, op.cit. above.



'thrown' on the potter's wheel, and whilst the clay was
still plastic, the interior was decorated by impressing it
with stamps, each stamp bearing a separate unit of the
pattern. -In all preserved examples these stamps are of
baked clay; they could thus be used repeatedly, in any
combination or order. Finally, the gaps in the pattern
were filled-in freehand, using a stylus to incise such
details as scrolls, or the stalks Jjoining the flowers and
leaves in a wreath. Rows of beads, or the ovolo pattern,
were probably done with a wheel, as in rouletting. Although. .
a skilled craftsman would probably do most of this work by .
eye, a Terra Sigillata mould found at York shows a faint
guiding line through the rosettes at the bottom of the
mould, ‘After decoration, the mould was allowed to dry and
was then fired, producing a hard, durable piece in which
many pieces -of ware could subsequently be shaped, each
reproducing in cameo the intaglio design of the mould.
Obviously, the mould could be no more than hemispherical
otherwise the shaped ware could not be extracted from it,"
and for the same reason any deep impressions in the mould
would have to lie well below the 'equator'. Also, -the foot
of the vessel had to be added after removal from the mould.

M.R. Hull considers that the Colchester kilns operated
from about A.D.60 to about 350. He has no data to indicate
when the Sigillata kiln was worked. The ware seems to have
been used only locally.

Holt

The excavator of the tile and pottery works of the
Twentieth Legion at Castle Lyons, Holt, Denbighshire was
T. Arthur Actén who began digging in 1906 and died in 1925
before publlshlng a report, It was left to W.F. Grimes to
study the site and Acton's collection, and his' comprehensive
survey was published in 1930(1) Acton's collectlon is now
in the Welsh National Museum at Cardiff,

Grimes concluded that the tiles and pottery made at
Holt were primarily intended for the legionary fortress. On
the Continent, tileries for the supply of building materials
to the legionary and auxiliary forts were common in all

(1) W.F. Grimes, Y Cymmrodor, 1930, XL1, 1-235.
.F. Haverfield made a preliminary report in "Roman
Britain in 1914", British Academy Supplemental Papers
I1I (London, 1915).
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military areas, and examples are found at Rheinzabern,(l)
Nied and Bonn, but these works apparently did not manufacture
pottery presumably because the many potteries situated near
to the military centres rendered it unnecessary for the
German troops to make their own. The manufacture of pottery
at Holt, therefore, suggests the absence of a local, or
conveniently situated, cecivilian pottery during the period

of greatest activity at Holt (which, from the coins dis-
covered, was probably from late in the first century to
mid-second).

The Holt potters made a wide variety of products, from
coarse ware and mortaria to 'eggshell‘(z) and fine ware, '
the latter including imitations of Samian forms for which
the legionary potters seém to have had a partiality.

Coloured slip as a decoration was employed much as elsewhere '
in Roman Britain, except for an imitation Samian slip of

red or red-brown colour, applied apparently with a brush,

At Holt some ornamentation (leaves, human figures, etc.)

was carried out in an applied as distinct from a moulded,
techn1que.(3) Fig. 50 shows a circular stamp in fired clay,
found at Holt, with the head of Silenus in low relief.
Haverfield, and Grimes, suggest that this was a master die
intended to be used for making the potters' sunk dies in
which little clay casts would be made and subsequently
'‘applied', in relief, to the ware. The opposite of ‘applied
ornamentation is stamped decoration. This form of decoration
is not uncommon in Roman Britain; it has already been
mentioneéd in connection with New Forest pottery (pagei8 ),
but while the New Forest potters kept almost entirely to
rosettes the Holt stamped decorations were copied, as to
design, from Samian prototypes. For this reason Grimes
considers that Holt stamped ware mist be regarded "as an
independent departure of the Holt potters in a new directlon,
which cannot be correlated with other stamped -wares,
apparently of later date, produced here :and on the Contlnent
Fig. 51 illustrates a typical fragment of the Holt stamped
ware. : .

(1) See map, opposite page 30 ., Grimes points out remarkable
similarities between the Holt kilns and - those-at
Rheinzabern and Nied, : :

(2) The term is used to describe the thin, fine white pottery
found on several' Romano-Britsh sites. That at Holt was
probably made from residual clays of light colour which
are associated with the carboniferous limesvtone of
Flintshire and Denbighshire,

(3) 'Applied!' technique was not, of course, peculiar to Holt;
examples occur elsewhere in Britain, 'In 1938 a mould for
the purpose was found at Kettering, Northants.

(see J.R.S., 1939, XXIX, 199).
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-Interesting as the Holt pottery is in its own right,
the outstanding feature of Hoit, from the ceramic aspect,
is the light which it throws on the technique of glazing
employed by the potters. Excavation revealed various
vessels which had been glazed with green, brown or yellow:
glaze, and in, the case of green glazed ware Acton found
saggars with a supporting piece and clay pads which enabled
Grimes to produce the restoration shown in Fig. 52 . The
ware to be glazed was first of all fired to the porous )
"biscuit" state. The pieces were then coated with the glaze,
pProbably by dipping them in a suspension of the glaze :
constituents, and they were then re-fired to fuse the glaze .
to the body. During this second (modern "glost") fire the .
glaze had to be protectéed from any dust and ash which might
be deposited on it from the hot gases circulating in the
kiln., The ware was therefore placed inside two bowls which,
put mouth to mouth, formed a "saggar". The ware could not .
be stood on its base, otherwise the glaze, when molten,
would cause the piece to stick to the saggar., It had
therefore to be supported, from its unglazed inner side, by
what Grimes calls a "kiln-prop" (modern "stilt"), and to
prevent the stilt from falling over it was fixed in pads
of clay. Even if the inside of the vessel were also glazed,
the three prongs of the stilt, making only point contact,
would leave 'little blemish. The remarkable feature of this
procedure is its close similarity to modern practice,(l
demonstrating the antiquity of ceramic technique. The glaze
used 'at Holt contained lead, as shown by the presence of
lead deposits around the stilt and base of the saggar.

Another find at Holt was a stack of mortaria (Fig. 53 )
separated by clay pads, the function of the pads being to
allow the mortaria shrink freely during the firing process.
Without the pads the natural firing shrinkage would be
impeded and the pieces might crack or split. Elsewhere,

sand is reported to have been used for the same purpose, 2)

Fig.54 shows the mortarium stamp of the potter IVLIVS
VICTOR, found on the Holt site. It was unused, and none of.
the mortaria found bore his name; perhaps he was a late-comer
to the site, just before it was abandoned.

(1) See Ernst Rosenthal, "Pottery and.Ceramics", (Pelican
Books, 1954).
(2) At L1ncoln' see J.R.S., 1937, XXVII, 233.
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The Aldgate Potter

. 'In 1882 a fragment of Terra Sigillata, or figured
Samian ware, was found somewhere in Aldgate, London, during
an extension of the Metropolitan Railway. This was from a
coarsely-made bowl, warped and crazed in firing, and
obviously a "waster"; it was accepted into the British
Museum collections. Since then other fragments have been
found, and in-a Roman villa near Pulborough, Sussex, three
small pieces of Samian moulds were discovered which gave
the casts shown at 6, 7 and 8 in Fig. 55. Grace Simpson(l
has assembled all the evidence in Fig.5% where the pieces,
are

l. Found in Aldgate, London (Dept. of Archaeology,
Durham).

2, Found in London, site unknown (British Museum).

3. Found at Silchester, Hants. -(Reading Museum).

4 & 5. Found at Chichester, Sussex.

6, 7 & 8. Casts from Pulborough moulds.

_ The shading in Fig.55% is intended to give an impression-
of the smears and finger-marks which characterise the poor
quality of the ware, ) '

_ By studying the designs and the general character of
the fragments, Grace Simpson has concluded that they all
represent the work of one man whom she terms, for convenience,
the "Aldgate" potter. This is not to suggest that there was
a pottery making Terra Sigillata in what is now Aldgate; it
is simply naming the potter after the place where the first
specimen was found, Nevertheless, as this piece was a
"waster" it would not have been imported from the Continent,
and moreover it would probably have been thrown away at least
in the neighbourhood of the pottery where it was made. At
all events, wherever the pottery was situated, it would seem
that here we have another Romano-British source of Terra
Sigillata in addition to the Colchester production.

There is an excellent Terra Sigillata mould in the
Yorkshire Museum at York, but this is generally considered
to have been made on the Continent, probably at Lezoux,
because it is in the style of a Continental potter,.and there

(1) Grace Simpson, "The Aldgate Potter: A maker of Romano-
British ware," J.R.S., 1952, XLII, 68.



is no evidence of any manufacture of figured Samian in
the region of York. Grace Simpson suggests that the
York mould was left by someone from the Continent who
was 'scouting' for a suitable site for a Samian ware
factory, whereas the Aldgate waster is strong evidence
of actual production in Britain,

46
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GLASSMAKING

Historical

The origin of the craft of glassmaking, Iike that of
potting, is lost in antiquity. The earliest literary records(l)
about glazes and glasses are two sets of inscribed clay table?s'
the earlier set is Babylonian and is dated by its translators ’
as not later than 1700 B.C.. It containé_four‘recipes for
glazes in each of which the major constituent is "zuku-glass",

a glass apparently already kmown at that time.. The second set
is Assyrian, from the Royal Library at ?ineveh es tablished by
Assur-bani-pal (668-631 B.C.}; thesel3) record a considerable
number of glass recipes. Lead is mentioned as a constituent
of the glazes in the Babylonian chemical text, and it occurs
once in the Nineveh glass formulations.

It is clear from the number and variety of glass products
which have come down to us, that glass was in regular pro-
duction in Egypt of the XVIIIth Dynasty (1580-1340 B.C.), and
it is probable that Egypt was exporting glass during this
period. Thus over a thousand years before the conquest by
Rome (30 B.C.), Egypt had attained eminence in the art of

. glass-making, although the products were probably used only

by the wealthier citizens or for ritual purposes. As with
pottery, technical proficiency seems to have spread westwards
from the east, ultimately aided by the extent of the Roman
Empire. )

By the first century A.D, glass was being developed for
its everyday utility. Pliny(u) tells us that a very white
sand from the mouth of the River Volturnus in Italy was ;
employed for glassmaking. It was prepared for use by pounding
it in a mortar or grinding it by millstones, which done, it
was mixed with three parts of nitre, and fused to give a mass
termed "ammonitrum". These lumps or "massae" were broken up
and re-melted in another furnace to give "vitrum purum" which
was then worked into shape. Glass-making thus required a series

(1) Quoted by Prof. W.E.S. Turner in YStudies in Ancient Glasses
and Glassmaking Processes", Jour. Soc. Glass Technology
1954, XXXVIII, 436T, 4u45T; 1956, XL, 39T, 162T, 277T.

(2) ¢.J. Gadd & R. Campbell Thompson, "A Middle-Babylonian

" Chemical Text", Iraq, 1936, 3, 87.

(3) Translated by R. Campbell Thompson, "The Chemistry of the

" Ancient Assyrians", (London, 1925); "Dictionary of Ancient
Assyrian Chemistry and Geology", (Oxford, 1936).
(%) gaturzé History, XXXI Chapter 46, and XXXVI, Chapters
5 & .
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of furnaces, particularly as the craftsmen had to prepare
their own raw materials and therefore additiomnal furnaces
were required for calcining sand to render it more friable,
for roasting chalk to obtain ‘lime, and so on. . In the
provinces, glass-making became established on an industrial
basis., Sidonians and Alexandrians worked in Gaul; inscrip-
tions on grave reliefs and on glass objects show that other
foreign workers were established in the Rhine and Rhone
valleys(l), and the Frontinus-factory in Cologne mass-produced
barrel-shaped flasks with distinctive mould marks which are
found on many sites in western Europel?2). .

In Britain, from the discoveries at GlaStonbury(3), we
know that glass in the form of beads was being made in pre-
Roman times. The finds are beads and a lump of greenish-blue
fused glass, the latter indicating that glassworking was done

within the area of the Village. The bead specimens show that
" quite a variety of colours was being made:

Dark to pale blue. ' Purplish brown, veined.
Sea green; translucent green. Clear white, grooves
Dark Yellow, ' : filled with yellow glass..

After the Conquest, glass became more common and it is found
on many Romano-British sites in the form of vessels of various
shapes, and as window glass. Fig. 56 shows a group of

Lth-5th century glass vessels found in a pit at Burgh Castle,
Somerset "o .

Furnaces

Despite the widespread evidence for the manufacture of
glass on the Continent in Roman times, there is so far no
certain evidence for the discovery of a glass furnace; many
probable sites of manufacture have been recorded, but on none
of these can it be said without doubt that an actual furnace
has been found. In Britain, on the contrary, there is evidence
for several glass furnaces. The first finds were made by
Thomas May at Wilderspool and Stockton Heath, near Warrington(5).
As will be seen, the evidence is circumstantial rather than
direct, because May did not find glass in any of his furnaces.

He describes five "workshops", three of which were at Wilderspool
whilst the remaining two were at Stockton Heath.

(1) M.L. Trowbridge, "Philological Studies in Ancient Glass",
(univ. of Illinois, 1930). '

(2) A. Hartshorne, "0ld English Glasses", page 11 (London, 1897);
D.B. Harden in "Ebvracvm: Roman York", 1, 136, (R.C.H.M.,
London, 1962).

(3) Arthur Bulleid & H. St. George Gray, "The Glastonbury Lake
Village", 2, 353, (Glastonbury Antiquarian Society, 1911).

sh; J.R.S., 1962, LII, 178.

5) Thomas May, "Warrington's Roman Remains", page 37 et seq.,

(Warrington, 1904) .
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The furnace in the first workshop had an oval cavity
3 ft. 6 in. long, 3 ft. wide, with a stokehole 3 ft. long,
8 to 12 ins. wide. It had been subjected to intense heat,
and from a 13 oz. lump of partly calcined flint "a material
foreign to the district'", May concluded that the furnace had
been used for calcining flints for the production of clear
glass, 'crystallinum', and that this was a flint glass maker's
workshop.’

The second workshop had two massive clay platforms -
containing furnace cavities which were of more elaborate
construction than those on the rest of-the site. May has two
cramped sketches of these "oval ovens" which are reproduced in
Figs.57 and 58 ; both contained remains of overarched
coverings. The first oven, Fig. 57 , had an oval trough
4 ft. 6 in. long, 2 ft. wide, and 10 ‘ins. upright sides. .

Ad jacent to it was a smaller, more rounded cavity "resembling
the base of a furmace for heating a cauldron or melting pot".
Both troughs or cavities had outlets facing "a ring-ornamented
hearth of baked clay, 3 ft. in diameter" (this is shown near
A on Fig. 57.). The second oven, Fig. 58, was 5 ft. long,

2 ft. 3 in. wide, with upright sides 4% ins. high. It had

two outlets at right angles, and underneath, a tubular flue
6-7 ins. diameter (shown dotted) communicating with an
external fire-hole,. (top right hand corner of sketch) and
having a circular chamber at roughly mid-length before forking
into. two branching flues; all the flues were soot-blackened.

i Near the first oven were found two fragments of crystal
cut-glass goblets having wheel-cut ornamentation 1). Sixty
feet away from this workshop was found a glass-cutter's wheel
of very hard, fine sandstone, 13/8 ins. diameter, 3/8 in.
thick, whose periphery fitted the facets on the cut-glass
spécimens. This wheel was in a rubbish pit along with
"sandiver or glass-maker's scum" which was analysed and
identified as such. As there was no evidence of any othe
"industry in the wvicinity of this workshop, May concluded that
only glassmaking could be associated with these ovens, and he
decided that the smaller cavity in Fig. 57 was for heating a
glass pot, the two large ovens were lehrs for annealing the
products made from the contents of the pot. No remains of a
glass pot were found, but an earlier excavator (J.P.Rylands)
said that in 1869-70 he had found a piece of molten glass,

(1) May remarks that pieces of similar vessels of white glass
with cut oval facets had earlier been found at London
(Apsley Pellat, "Curiosities of Glassmakijng", page 136,
Plate III, Fig. 13), and at Birrens (Anderson & Curle,
Proc. Soc. Antiq. Scotland, 1896, page 189 et. seq.).
































































































































































































































































































































































































