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The material is rveferved to by the site feature number,
though the Aston Code is also given, llimensions of.
hearth hottoms arve of the form ;- Major Diameter {om)

X Minor Biameter {oms) x bepth (cms)

AL the material Trom the site was seen at Alcester, examples
el the various types ol the residues were removed for
Forther s tudy. Several othery finds were also vemoved lor

analyais and/or vdentification.

fhe soesitdues fall into three categorics - smithing stag,

tucl Al stawe, and {ragments of furnace ining, all ol

bl

whivh ave the typical residues ol 1ronworking.

Lhe tued ash slag is characterised by 1ts low density, : Ly
resulting From its high silica content, highly gassed
nature and light colour, [])1"i]ll.?]-;')£l§.].}’ _gx.'ey). R
derived from reactions hetween the LuCombustible_muteria]
{ashy), 1n the chaveoal or woﬁd fubj, aﬁdlgilicgous‘muteriu].
such as sand, furnace lining etc [samples occurred in

features FE25, 128 and E52'18‘].-'




i 7 i P
E‘ ; ._1';)
.%. -
2 ‘
Furnace lining survives whcfolfhufhoﬁl‘of the fﬁfnuue
. L i ' : ‘
or hearth hds baked and §tubli§qd‘thb cTu}, whosg_hop_
face sometines shows rénétiong gi{h‘slug ér fuclﬁasﬁ  i f* C f;f
slay. The surfncé s the%eforé'nfiéniv;trifiéafBHGJ“%f;f
the body clay is bttyrit red, 1})§ 'sCi%y {y}ixg.}iggypw_, l-‘ “ h} B

Z!fféQﬁtCti lining iihCl%iS‘iirC.ileCl)’ mqg@; th}n) two @@{Lé{:
metres thick. [snmp]cg from 1°1238 dhﬂ FLZS]; iﬁ [;G lf:ﬁ”'
The slag occurs as complete or frugﬁéntcd hearthEbdﬁtQmﬁ;J
There was no 1ap or run sf%g recordcdl iThiS ind%éhfes |
that the residues are the resuit'nf smithing.. .Thé_ 

hearth bottoms are hemispherical vnnglomctutiéné'of slag,

{of a typical ftayalite Qomposition, extruded from. |

the wrought iron while it was heated 1n the smithing hearth),
ammer scale, metabtlic iron, charvcoal and fuel ash slag.

They develop at the bottow of the smithing hearth, and

hence often have hearth lining udhbring to the sides.

Samples from El24, Fi28 and F218 were subjected to varying

analytical technigques.
Pi2d (BO/Z21(a))

A hearvth bottom measuring Jom x Yoem x 6.5cm, with a

typivel agelomerated appearance, with a slight depression

in the upper surface, (approximately one centimetre deep and
this occurs on many hearth bottoms.) The fracture surface
is dull crystatline, and in section it is black-grey in
colour and ontv tightly vesiculated. There were some

swall hiph sttica inclusions present but no metaliic-

Pron inclusions, the botrom was weakly magnetic,



Microscopic examination showed widely distributed fine
globulur ivon oxide dendrites in o massive layalite
matrix with same anorthite present. When ctehed,

very small metallic iron inclusions were identified. : i

A:powdurod sample was subjected to X-vay diffraction
anﬁlysis and the patterns for Wustite {Fe() and Fayalite
(éFQO, 8102} were ldentificd, There were also SOme‘.
unidentified peaks, some of which could form part of

the pattern for Magnetite, The powder was the‘refm‘e‘
subdivided into a magnetic and a non-magnetic fraction,
the former fraction was subjected to turther X-ray

dil fraction analysis but the prescence of magnetite was

not confirmed.
FE2s (80/21(a))

A smaller hearth bottom measuring 7.5cm X Goem x4, 50m.

The physical nature of the stap was very similar to that
Frﬁm FE24. Ft had a very agpglomerated appearance. with
several frapgments ol charcoal adherving to its undevside,
The sample is only weakly magnetic, The microstructure
ditfered stightly from that on 124, in that theve was u

@ higher proportion ol the irvon exide dendrites
Mineralogleal cunstitutionldctvrminwd by X-ray diffraction
showcd'the presence mf‘Nustitu and Fuyu]ite; Magnetite

wis not Jdetected.
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CE218 (80/21(a))

The specimeh was a Jarge hearth bottom measuring 11.0cm
X0 5cm x 8.5cm, It has a typicael agplomergted

CoY g CR . ‘ . ) .
structure, whith when scotioned showed a large proportion

of_inglgsiéns, principally chuarcoal, and on one side

:1adhéring.furnaéc Fining, The hearth bottom is
nonémgghctjg, and the microstructure is similar to that

of ‘Fl24, NO magnetite phasce was present.

Furthcr-sumples of possible metatlurgical interest were

removedi to Aston for further investipation, They are

listed by the Aston Refercnce Numbers.

80/22 AES 1970 Arecua | (49}
The sample was cream-grey in colour and ol low density

Pe was 1dentificed as bone by X-ray analysis.

SO/25 AES 1976 Area Vo124

The sample was furnace Tining with adhering stap. i1
wis  thought to be closely associated with the crucibles
{80/24), X-ray analysis showed the abscnce of Cu, Ph

or Zn, and the sample is part of the ifron working residues.

30/2d ALS Arvea § F124
The specimens were two sherds o cracible, the smalicr once

was a viwm sherd white the other was o body shevd with

an external luag, Both were cxamined by X-ray fluorescence
~analysis. Onlv the layrger body sherd provided satisfactory

results. showing that Ca, Fe, Cu, Zn and Pb as present.

Both Ca and Fe derived from the crucible Fabric The



remainine ¢lements supgest the vorking ol feaded hrasses,
8O/25 AES Arveca T (1) 74

A vectangulay plece ot as-cast lead measuring tom x 6Cm
[maximum widthy. Besides lead,clemental analysis

showed the prescnce of silicor and sulphur.
tonclusion

the ironworking residucs aye typical of those :lssoci:ttcd.
with the smithing process. The Cuel ash slap and
furnace lining can be found in association with any
industrial process jnv{)lvi;\g hearths or kilns. The
nature ol the Torpace ining  frapgments is the result of
theiv being attacked by the stag and also exposed to
hiph tempuratures. The stag itsel ! occeurs in typical
hearvth bottom forms which are  atypical in that the
wopnelite content is cither extremely low or absent.

The mapnetite can be dervived erther Drom hammer scale,
(which ts olten lound as o separate deposit on sites) or

from oxidation ol the slag jn-situ in the hcarth,

Lesades tronwerking it is anparent from the crucibles that
capper alloys (probably brasses), were also worked on

this site.



