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1.1 CORPUS VOLU}IES

Publlcatlons: In Decenber 1978

came out Vo1. I Recensenentr @!;
traux de Parls. de la r6gion pari-
slenne, de la Plcardle et du Nord-
Pas-de-Calais. A presentation by

M.L. Grodecki of thls volume follows
right below (1.1)
In the press: Corpus Volume Austrla III,
Steiernark l-, ls expected to appear

in 1979; -
German Federal Republic, Vo1. I1,
Baden - Pfa}z, is expected in
Spring I979i -
Great Britaln, Country of Oxfordshj,re,
is expected to appear Ln \979; -
German Democratic Republi.c, VoJ. I/2,
In the second quarter of 1979, the
second vol-ume of the Corpus Vitrearum
Medil Aevi. will be publi-shed by the
publishing house of the Acaderny of
Sclences of the DGR: Erhard Drachen-

berg. CWIA DDR, Vol. ).,2. Text:
Medieval stained-g1ass wlndows of
the Erfurt cathedral. In additlon
to the connents on glass stainlng,
the volume offers a survey on the
history of art. In this context, the
wlndows publlshed in CVMA DDR Vo1.

1, 1 are also taken into considera-
tion. Besides numerous line drawlngs

on the state of preservatlon of the
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s book Fcrvierils
6 abstractsi
panels, the publlcatlon ls vested
with 20 colour plates and 24 black-
and-white illustratlons. The book of
plates for the stalned-glass cycle
in the Erfurt cathedral wlth 1O7O

black-and-white plctures and also
20 colour plates (CWIA DDR Vo1. 1'2
plates) will follow within a Year.

Thls is an lmprtant notlce to all
Mernbers of the Corpus Vitrearun. The

publlshlng house ln Vlenna, Verlag
Herrnann Bdhlaus Nachfg. , Ges.ro.b.H. ,

A-l-061, Wien Postfach 167, has klnd-
ly offered a speclal dlscount to all
Mernbers of the Corpus Vltrearum, on

the retall prlce of CWIA Volunes pu-
bllshed by them.

(1) L reductlon ln prlce of
2OX ls offered for the followlng
volunes:

E. Frodl-Kraft rrDle mittelalter-
llchen Glasgemlilde ln Wien (1962).
The retall prlce 1s 1 278 Austrl-
an Sch11llngs, or DMIBB. (It
should be noted that the Volune

on Vienna, of whlch only a

very few coples renaln, can be

offered only at the fu1l re-
ta11 pr1ce. )



E. Frodl-Kraft t'Dle mlttelalter-
11chen Clasgem:iIde Nlederbster-
relchs. 1. Te11, Albrechtsberg
bls Klosterneuburg", l{ien (1971).

The retall prlce ls 5.1678' or
DM24B.

E. Bacher "Dle nlttelalterllchen
Glasgeniilde der Stelermark,
1. Teil, Graz und Strassengeln
wlen (1978). The retall Prlce
w111 be about 5.1650' or DM.

about 240.

(2) In a slmlIar nanner, a prlce
reductlon of JO% ls offered on the
following two CVMA Volunes lf they are
obtalned through Verlag Bcjhlaus:

Frantlsek Matous "Mlttelalter-
llche Clasmalerel 1n der Tsche-

' choslowakel'r, Prag (I97r)

Erhard Drachenberg, K.J. Maer-

ker. and ChrlsLa Schmldt I'Dle

mlttef a lterllchen GlasgemAlde

1n der Ordenskirchen und lm
Angerrouseum zu Erfurtrr,
Berlln (1976).

The retall prlce of these two volumes

ls, for the time belng, S142O, or
about DM2O5.

In all cases, where aPProPrlatet

the costs of packlng and postage roust

be added.

The entire MenbershlP of the

Corpus Vltrearun, throughout the

world, ls entitled to beneflt fron
these reductlons, and orders nust

therefore be placed through the Aus-

trlan Instltute for Care of Monumentst

thelr address belng:
Instltut fUr Oesterrelchlsche
Kunstforschung des Bundesdenknal-

atrtes,
A-lOlO Wlen, HofburS' Austrla.

Les vitraux de Paris, de la r6gion
parlsienne, de la Picardie et du

Nord-Pas-de-Calais, Recensement des

vitraux anciens de la France,volume
1 , dirig6 par Lous Grodecki, Jean
Taralon et Franeoise Perrot, Paris,
Centre National de Ia Recherche

Scientifique, 1978

Ce volume, Pr6Par6 sous l-a direc-
tion du Comlt6 frangais du Corpus Vi-
trearum Med1l Aevi, est un recensement

conplet, quoique sommaire, de tous les

vitraux anciens conserv6s dans les
treize d6parl.ements de la r6g1on pa-

rlslenne et o.r Nord de l-a France. I1

est exhaustif en ce qui- cencerne les
vitraux du Moyen Age et de la Renal-

sance jusqu') la fin du XVIe sj-bcle,

et s6tectif pour les p6riodes post-
6rieures, choix falt en fonctlon de

la valeur artistique ou de I'int6ret
historique des oeuvres.

La lenteur de 1'6faboration des

volume du Corpus Vitrearurn, dont

1'objet est 1'6tude des. verribres panneau

par panneau suivant des mdthodes

d'6tude historique, iconographique et

nat6rj.e1le trbs rigoureuses' a lnclt6
le Cornit6 international de r6daction
d.u Corpus A ProPoser en 1972 aux

pays conservant de trbs nombreux vi-
traui anciens, de Proc6der b des

inventaires plus somnaires afin de

fair connaltre rapidement les oeuvres

et de faciliter ainsj- l-eur protection

et feur conservatlon. Le premler volune
du @q entePris Par 1a France

est paru en d6cenbre 1978 aux Edltions
du Centre National de la Recherche

Scientifique. 11 a 6t6 6tab11 d par-

tir des archlves des Monuments Histo-
riques, quj. concernent essentiell-e-
ment les oeuvres c1ass6es, et de 1a

bibliographle g6n6ra1e et r6glonale'
suivies de nombreuses'v6rlfications
sur place quj. permirent de r6v61er

un certain nornbre de vitraux non

class6s et 1n6dits.



Ce volune est dlvis6 en quatre

r6glons pr6sent6es Par de courtes
lntroductlons mettant en valeur 1es

oeuvres naJeures et les resituant dans

un courant stylistique. Les notices
qui Ies sulvent sont cLass6es suivant
lrordre aLphab6tique des d6partement,
puis 1es connunes et enfln des monuments;

Ies vitraux conserv6s dans 1es mus6es

nrappartenant pas a lrEtat sont 6ga1e-

ment recens6s. Ces notices ne pr6ten-
dent pas constituer un 6tat abr6g6 de

1a connaissance historique et technl-
que; el1es comportent 1es notifications
du classeroent parmi les Monurnents Hi-
storlques, une bibliographie sommaire

pour 1'6dlfice et complbte en ce qui

concerne les vitraux, et' baie Par
baie, des 6l-6ments de f identiflcation
nat6rielle ' historique et iconogra-
phlque des verribres.

Des cartes perroettent de focali-
ser les oeuvres dans 1es d6partenents,
et des plans de les situer dans 1es

6difices conplexes. Les photographles

lllustrent un choix des vitraux, nais
chaque notlce donne les num6ros des

c11ch6s conserv6s dans 1es archives
publiques ou priv6es, permettant i
tout chercheur de compldter la docu-

mentation qul lul est n6cessalre.

Ce volume falt connattre un cer-
tain nombre de vitraux inconnus du

Moyen .Age; par contre, le nombre

consid6rable et Ia haute qualit6
artlstlque des vitraux du XVIe si-
bcle r6vblent que la Renalssance fut
une des grandes 6poque de lrart du

vitralI. 11 en est de n€oe pour leq
r6gions de Centre et des Pays de la
Loire, qui feront ltobjet de second
volume de la s6rle dont Ia publicatlon
est pr6vue pour lrautonne 1980.

1 .4 : thai stained-g1ass windown of the
region and the city of Paris, of
Pi-cardie and the Nord-Pas-de- u

Ca]ais, Ne\"/ Census of the old
stained-glass windows of France,
volume 1 , edited by Louis cro-
decki, Jean Taralon and Fran-
goise Perrot, Paris, Centre
Nation-af de Ia Recherche
Scientif j-que, 1978.

THE STAINED-CLASS WINDOWS OF' TFIE

REGION AND TIIE CITY 0F PARIS, OF

PICARDIE AND THE NORD-PAS.DE-

CALAIS, NEW CENSUS'OF THE OLD

STAINED*GLASS WINDOhS OF FMI\iCE,

volume I, edited by Louis Grodecki,
Jean TaraLon, and Frangoise perot,
Paris, Centre Natlonal de ]a Re-
cherche Scientifique, 1978
This volume has been edited

under the supervision of the French
Comnittee of the Corpus Vitrearun
Medii Aevi to take a complete, though
sunmary, new census of the old stalned-
glass wi-ndows preserved in the thirteen
"D6partenents!' of the Paris area and

of the North of France. It is exhaus-
tive concerning the stalned-g1ass
windows of the Middle Ages and of the
Renaissance up to the end of the
XVIth century and selective for the
ensuing periods; the latter exanples
were chosen according to the artisti-c
value or the historic interest of those
works.

The slow pace of elaboration of
the Corpus Vitrearun volumes - wlth
the avowed purpose of studying the
stalned-glass windows, panel by pane1,

according to the nost rigorous hlstorl-
cal, iconographlcal and materlal methods
of research - led the international edl-
ting conmittee of the Corpus in 1972
to propose to thd countrles preser-
ving a large number of old stained-
gl"ass windows that they dralr up more
sunmary inventories ln order to loake

those works of art known rapldly and

thus to nake it easier to protect and



preserve them. The first volune of
the new census taken by France was

publlshed in December 1978 at the
Edltions du Centre Natlonal de ]a Re-
cherche Sclentifique. It was elabo-
rated on the basis of the archives of
the Monunents Historlques which con-
cern primarily the classified works,
as well as from the general and re-
gional blbllography, folLowed up by
many verifications on site which
revealed a number of stained-glass
windows that had not been classi-
fled nor published before.

Thls volume is divlded into
four areas, each of them presented
by a brief lntroduction, givlng pro-
minence to the rnajor works and
placing them anew into a style con-
text. The following notes are cl-assi-
fied by alphabetical order of the
"D6partementsrr, the communities and

finally the monuments themselves;
stained-glass windows in museums

that do not belong to the State have
also been covered by the new censusr
These notes are not meant to be an ab-
breviated inventory of the techni-
cal and historical knowledge; they
contain the notifications regarding
classiflcation anong Historical Mo-

numents, a sunnary blbliography for
the building and a cornplete one con-
cerning the stained-glass windows
and, wlndow by wlndow, the elernents of
ldentificatlon fron the naterlal, histo-
ricaL, and iconographical points of view.

Maps help to localize the works

of art in the different 'rD6partements't
and plans show their placements in
the complex bulldlngs. Photographs
show a selectlon of windows, but each

note glves the numbers of the negati-
ves preserved In public or private
archlves so that anyone wishing to
complete required data can easily
do it.

Thls vol_ume shows some un-
known stained-glass windows of the
Middle Ages. However, the substantial
number and the high artlstic quallty
of stained-gLass wlndows from the
XVIth century reveal that the Re-
naissance was one of the great periods
oI the art of glass staining. The

same applies to the region of Central
France and the Loire countries which
will be the subject of a second vol.u-
ne of thls series. Publlcatlon is
foreseen for the fa1l of l"9BO.

1.5 M U l,i 1'I i'.; G S

Prof. G. I'larchi.nl has r.nformed
the president of the Internatronal
Committee of the Corpus Vitrearum
that both the idea of the exhibitlon
and the Colloqulum to be heid at
Florence in 1979 been abandoned. The

onJ-y possLbility of a meetlng remain-
ing therefore the International Con-
gress of History of Art at Bologna /
ltaly allthough none of the sections
there will be concerned with stained
glass wlndows.

It ls notlced that Miss Dane

Hayword is stil1 planning to see
the exhibition an the colloquiun
at.New York sometlmes at the end
of 198O ti.I the beginnlng of 1981.

Session of the rrGlass Pro.iect
Grouprt

This session w1l-1 probably take
place wlthin the business meeting of
the study group rrArcheonetrie der
Deutschen Mineralogischen Gesellschaft
a.V.'r (Archeonetry of the German Ml-
neraloglcal Soclety) on June 7

in Berlin. The nenbers of the rrGlass

ProJect Group'r will partlciapte with
the following papers:



H.-J. Weigel
Unlv. of Erlangen

G. Hlerel, H. Schol-
ze, Silikatinstl-
tut Vrifirzburg

E. Bacher, Inst f.
6sterr. Kunstforsch.
d. Bundesdenkmalarotes

Wlen

Ms. M. Spitzer-
Aronson,
Collbge de France
Pari.s

G. Schulze, Techn,

Uni. Berlin

G. Nauer

Unl. Vlenna

J.C. Ferrazzlni
FIT, Zurich

Please address all
enquiries regarding
the meetlng to:

The corrosion by

SO, and CO, ln the
presence of air
humidlty on simu-
latec glasses for
nedieval glass
composltions

Research ori the
effect of surface
treatnents on the
durabj-J-ity of
glasses.
Variations in cor-
rosion of medieva-I

glass stainings due

to dlffering rnicro-
cllmatic situations

Probfems of pollu-
tants diffusion on

the surface and i.n

depth of medieval
stained-glass ca

dral windows. In
particular lead.

The sj.gnifj.cance
of phosphorus con-
tent ln hlstoric
stalned glasses.

Analytlcal studies
of a Syro-Franco-
ni,an rrenamelled

glass'r from Bingen
FCR

Was gold leaf
baked onto Roroan

glasses?

Dr, J.C. Ferrazzlni,
Instltut fur Kri-
stallographle der
ETH Federal Insti-
tute of Technology

1.6 PRELIMINARY NOTTCE OF THE VTITH
CONGRESS OF THE ASSOCIATION
INTERNATIONALE POUR L'HISTOfRE
DU VERRE

This Congress will be held in
Eng).and in Septenber 1979, and the
preliminary progranrme envisages wor-
king sesslons as follows: -

Iloman g1ass, Wednesday 19th Septem-
ber L979 Medieval, Byzantine and
Islanic glass, Tuesday 20th Septen-
ber (morning)
Renaissance glass, Tuesday 20th Sept.
(afternoon) 17th to IBth centuries,
Friday 21st September (norning)
ISth to nid-I9th centuries, Satur-
day 22nd Sept. (morning)
Mid 19th to 2oth centurles, Saturday
22nd Sept. (afternoon)
Scientific analysis and conservation
in Liverpool on Monday 24th Sept.
(afternoon)

During tbe first week, when

neetings wlll be held ln London,
visits will be paid to the Brltish
Museum, the Museum of London, the
Ashmolean Museum (Oxford), the
Science Museum, and the Victoia and
Albert Museum.

The Meeti.ngs in London will_ be

fol-lowed by Post Congress Tour (Sun-
day 2jrd to Tuesday 25th September)
to Dudley.(the new GJ.ass Museum),
St Helens ( the pilklngton Glass
Museum) and Liverpool (the Ctty Mu-
seurn), and to Scot1and.
(second announcement)
Por details of the Congress, please
apply to:
C.H. Tait, Esq.
Department of Medieval and Later
Antiquilies, British Museum,
London liic'l B 3DG-

(third announcement)CH-8O92 Zurlchll



P. colloque intennational sur
la conservation des vi -tnaux de la cathednale de
ElOLll.gC!S

Bourges, 11. juin -
Champs sur Marne, 14 juin 1978

organisd par }e L.R.M.H.
avec fe concours des:
Comit6 Frangais de 1'ICOM

Conlt6 Frangais du Corpus Vltrearurr
Coroit6 Frangais de l-iHistoire de

1 rArt

Introductlon

Les verrlbres du Choeur de la ca-
th6drale de Bourges sont dans un dtat
de conservatlon alarmant. La corroslon
du verre par les agents atnosp6ri-
ques a atteint sur certaines verrib-
res un stade crltique nenagant leur
existence. L'alt6ration par cratbres
a rendu les verres trbs fragiles.
Les produits d'alt6ration opaclflent
les verres et rendent fes scbnes 11-

lisibles. Consld6rant f importance et
la cox0plexit6 du problbrne pos6 par

la conservation de ces vitraux , le
L.R.M.H. a organis6 une r6union d'ex-
perts lnternatlonaux invit6s i exa-

niner Ies solutions qui perrnettrai-
ent de sauvegarder ces oeuvres.

Les vitraux du Choeur de la
cath6drale de Bourges

Le 1l iuln, les Participants ont

6t6 accueillis dans 1a cath6drale par

Monselgneur VIGNANCOUR, Archevtque

de Bourges, Monseigneur GIMRD,
Archlpr6tre, et Monsleur I'Abb6 MAR-

TINEAU, Cur6 de la cath6diale et M.

RIMBAULT, Malre de Borges.

En I'absence de M. TAMLON' In-
specteur G6n6ra1 des Monurnents hlsto-
riques, Dlrecteur du L.R.M.H., M. L.
CRODECKI, Prtisldent du Coroit6 Inter-
national et du Comit6 Frangals du

Corpus Vitrearum, a expos6 1'histo-
rique des vitraux de la cath6drade
(cf. Annexe 1). l4ne BRISSAC a pr6-
sent6 1es rdsultats de ses recherches
sur les restaurations entreprises
au 19e sibcle, interventions qui sont
en rapport avec l-a conservation in6-
gale de ces oeuvres (cf. Annexe 2.)

L'exarnerr des vitraux du d6ambul-

toire et des chapelles rayonnantes

montre un obscurcissenent trbs accen-

tu6 des verribres situ6es vers le
Sud du Choeur (celles du Patriarche
Joseph, de Saint Thoroas et de )-iApo-

calypse); 1es vitraux de La Passion

et de lrEnfant Prodigue, situ6s dans

1a partie centrale du Choeur, parais-
sent noins atteints; ceux de l,azare

et du Mauvais Riche, du Bon Samaritain'
des Reliques de Sal.nt Etienne, au

Nord, pr6sentent une coh6rence fornefle
et color6e suptirieure. Dans l-es cha-
pel)-es rayonnantes oi: 1es cornpl6ments

et les restaurations du 19e sibcle
6talent particulibrement graves,

1r6tat de conservatlon ne Peut Pas

Btre d6crit sans de nouvelles 6tudes.
Les deux verribres encadrant la chapelle
.d'axe, cel1es de la Nouvelle Al11ance

et du Jugement Dernier, d6Pos6es en

197t, seront examin6es par les partl-
clpants dans 1'atelier de M. MAURET'

successeur de M. CFIAUFOUR.

M. J.M. BETTEMBOURG exPlique les
problbmes pos6s par la conservation
de ces verrieres: d6formation des

panneaux due i mauvais sYstdme de

fixation; 1es armatures -dont une

analyse a prouv6 1'anciennet6- ne sont
pas toujours dans un plan vertical.
Les vergettes de section insuffisante
et de forrnes diff6rentes sont nal fix6es.



11 est d noter, et cecl est lmportant,
que 1es barl-otibres ne conportent
pas de feul1lards. Les panneaux ne

sont malntenus en place que par des

clavettes et par un mastic grossier
trbs dur. Ce mauvals systdne de flxa-
tion favorise, outre 1a d6fornatlon
des panneaux -donc une alt6ratlon des

r6seaux de plombs-, des d6fauts
d'6tancheit6 des Joints fers-panneaux.
La premibre mesure de conservatlon
devra donc comporter 1a r6vlslon des

arnatures et des vergettes.

LradJonction d'un feu11lard
n6cessite une r6vlslon des pannetons

trop courts. M. LEBOUTEUX, Archltecte
en Chef des Monr.rments hlstortques,
6tudlera 1es posslbllitds de leur
remplacement ou de leur modiflcatlon.

L rexanen de .ltextdrieur de lr6di-
flce a pennis de confirner la corrosion
ln6gale de toutes ces veruilres. On

a constat6 que la profondeur des

voussures des fenOtre pr,_i ncipales du

ddanbulatolre pernettrair: I I lnstaL-
lation drun vltrage ext6rleur de pro-
tection, nals ce proc6d6 se r6v}1e
lnapplicable aux vltraux des chapelles
rayonnantes, car ceux-cl se trouvent
p1ac6s presque au ras de la surface
du nur ext6rleur. Son appllcatlon
n6cessiterait lravancenent des vl-
traux vers lrlnt6rleur, le vltrage
ext6rleur prenant la place du vitrall
anclen.

Exanen du vltrail du Jugenent
Dernler

La restauratlon des vltrar:x du
Choeur a d6but6 par la d6pose du vl-
tral1 du Jugenent Dernler que les par-
tlclpants purent exaniner dans lrate-
Iler de M. MAI.JRET.

Ia face lnterne des verres 6tait
recouverte drun d6p6t grisatre unlfor"ne
dont lranalyse falte par 1e L.R.M.H.
a nontr6 qurl1 6tait constltud de

sulfates et de carbonates. Sous ce

7

'':e'*t

d6p6t, Ie verre n'est pas a1t6r6.
I1 est donc dO d un apport ext6rieur
(pousslbres, mastlcs). Le nettoyage
a lreau n'a pas pernis son 6linlna-
tlon couplbte. Mne PEREZ Y JORBA

pr6cise que, sl ce ddpOt nrest pas

nocif pour La conservatlon des verres,
il en dinlnue 1a transparence et il
seralt pr6f6rable de l,611mlner.

La face externe des verres est
plus ou moins corrod6e (alt6ratlon trnl-
forme ou par cratlres). Les prodults
de corroslon, sulfates et carbonates,
ont pu ttre 6linin6s au moyen drune
solutlon d'E.D.T.A. pr6conis6e par
Ie L.R.M.H.

rA le r6sultat du nettoyage
r6a1is6 par M. CHAIJFOUR a 6t6 excel-,
lent pour Ia maJeure partle des panne-
aux, A ltexceptlon de quelques scbnes
de 1a R6surrection des Morts, iI fau-
drait, selon la najorit6 des partlcl-
pants, pousser plus loln 1e nettoyage
de ces derniers panneaux. Le vltrail-
du Jugenent Dernj.er pourralt alors
ttre rapidenent rernls en place si
une protectlon appropri6e 6tait 16-
a1is6e. Les participants estlnent
qurll est indispensable drappliquer
une n6thode de conservatlon r6ver-
slble et pernettant dt j.ntervenlr
en toute s6curit6 dans 1e futur.

On peut envlsager la protection
par un vltrage ext6rieur, solution
cooteuse et qul denande une 6tude
parttcuJ.ilre de la parte de 1'Archl-
tecte de la cathddrale (si lron adop-
talt cette solutLon, il faudrait
velller i ce que les partages du vi-
trage de protectlon reproduisent
1e dessin des barlottl}res). 0n
peut aussi opter pour la protectlon
par un f1ln, ce que souhaite une par-
tie lmportante des experts. Dans ce

cas, 11 faudralt choisler entre
deux solutlons techniques.



La premiEre, pr6conis6e par M. BACHER

(Autriche) a 6t6 appliqu6e d 1'6g11se
Sancta Maria am Gestade ! Vlenne et
consiste en I'appllcation du f11no par
dessus les plombs, sans ddroontage du

panneau et sans sa remlse en plonbs.
La deuxilne soIutlon, protectlon de

chacun des verres corod6s (systbme

appliqu6 d Chartres) demanderalt une

totale renlse en plonbs. La discuss-
lon qul srengage sur ce point nrabou-
tit pas d une conclusion unaniroe;

iI est souhaitable qurune exp6rience
soit tent6e de lrapplication de Ia
n6thode de M. BACHER (volr note
technique, annexe l).

On procbde dgalement A 1'exa-
men de trols panneaux de la verribre
de 1a Nouvelle A11iance, La signature
et les deux panneaux de Moise accoma-

gnant la Cruclflxion (Moise frappant
1e rocher drHoreb et Molse 6levant
le serpent d'airain). On constate
Ir6tat beaucoup plus avanc6 de la
d6gradatlon. C'est la questlon des

n6thodes de conservation de ce vi-
trall qui sera reprlse lors des

s6ances au Laboratoire de Champs.

Vislte de lrexnostion "Le

ri@"
Le 14 Juln, 1es particlPants

ont 6t6 accuell11s au Pa1als de la
D6couverte par M. ROSE, Dlrecteur,
pour la vlsite de 1'exposltlon
rrl,e vltrall; Art et Techniquerr,

celle-cl r6alls6e par Ie L.R.M.H.

Vlsite du Laboratoire de Re-

cherche des Monumqnts Hlstorl-
oues i Champs sur Marne

Les particiPants ont Pu exaniner

un panneau du vitrail de 1a Nouvel-le

Alllance (E1le rencontrant Ia veuve

de Sarepta) en cours dr6tude au L.R.M.H.

Ce panneau a 6t6 sounls i de nonbreux

exanens et tests physlcochi.nlques de

nettoyage. Les experts sont surprls

?a. r'6tat de d6gradation exception-
neI des verres (corroslon par cratbres).
IIs sont lnt6ress6s par 1'essai de

nettoyage par abraslon au noyen de Ia
poudre dralumine, op6ration falte
i Norvich dans les atellers de

M.D. KING. Ils constatent, 6 Peu
prds unanfuoes, Ies lnconv6nients de

ce proc6d6, parfaltenent efficace pour

supprlmer la corroslon, nals d6sas-

treux pour lraspect du verre ancient
d6co1or6 par lramlncissenent du vere
au nlveau des cratbres vid6s des

produits de corrosion.

En pr6sence de M. DUSSAULE'

Sous-Directeur des Monunents hlsto-
riques, de M. CIIARPILLON' Adminl-
strateur Civ11 charg6 du Bureau de

La Docunentation et des Oeuvres

drArt class6es et de MM. BAZAII{E

et MANESSIER, repr6sentants de

l'A.D.V.F.' M. BURCK' chimiste au

L.R.M.H., procbde d 1'exp6rience
de r6versib111t6 du fllm protecteur
de viacryl posd en 1974 sur Ie vitrail
de lrArbre de Jess6 de 1a cath6drale
de Chartres. Aprbs J ans et demi

drexposlti.on ln sltu, le fifm de r6sine
nra subi aucune alt6ratlon, 11 est faci-
lement 61inin6 de la surface du verre
au rnoyen de Cltal 12:12 appliqu6 pen-

dant I roinutes au moyen d'une conpresse

de coton. L'op6ration ne n6cessite
aucune action m6chanique comme cela
'a 6galement 6t6 d6montr6 Par 1e

Dr. BACHER sur un panneau de lr6glise
Sancta Marla an Gestade aprtss 6 ann6es

de vielllisseroent naturel.

Etude de la conservation de

vltrall de la Nouvelle Alllaqgq

En s6ance de travail i 1aquel1e

assistent M. DUSSAULE et M. CITARPILLON'

M.L. GRODECKI, expose le problbme des

deux vitraux concernes Par la Pr6-
sente restauratlon. Pour Ia verribre
du Jugenent Dernier, il senble qutaprbs

un nettoyage plus pouss6 de certalns



panneaux, une raplde renise en place
est possible d conditlon que 1-ron

choislsse les moyens approprl6s d'une
protection ext6rieure: ftlm ou vltrage.

Quant i la verribre de }a Nou-
ve1le A11iance, les expdriences du
Laboratolre de Recherche des Monu-
nents Historlques et du Laboratoire
<ie Chinle App11qu6e a 1'Etat Sollde
de 1rE.N.S.C.P. vont Otre expos6s
pas M. J.M. BETTEMBOURG et I'troe PE-
REZ Y JORBA. M. BETTE}AOURG rrontre
Lrdtat trbs grave de la corroslon
du vitraj.l de 1a Nouvelle Alliance,
et plus particulibrenent de son tiers
lnf6rieur. La corroslon en plusieurs
couches superpos6es a provoqu6 des

cratbres trls larges et profonds,

affectant Jusqu'aux 2/3 de 1'6paisseur
du verre. Les essals de nettoyage
chinlque (E.D.T.A. ) n'ont pas donn6

de r6sultats satisfalsants, la couche
de corroslon r6slstant ?r ce proc6d6.
Plusieurs verres ont 6t6 soumls, sans
r6su1tat, ir 1'exp6rlence de nettoyage
par ultrasons. 0n a 6t6 amen6 d pro-
c6der, i tltre drexp6rj-ence, dans

les atel-lers de M.D. KING a Norwich,
au nettoyage par abraslon au noyen
de poudre dtalumine. La n6thode est
efflcace pour supprimer Ia corrosion,
mais eIIe altbre profond6ment lreffet
et 1a nature du verre ancien.

Lrobservation au nicroscope
de la norphologie des prodults dral-
t6ration net en 6vldence un type de

corroslon jamai,s rencontr6 sur dtautres
vltraux. Les recherches du L.R.M.H.
et de lt{me PERREZ Y JORBA (cf. Annexe 4)
amdnent lrhypothbse dfune restauration
ancierune d6fectueuse (appllcatlon d'une
couche de silicate?, couche r6slstant
aux traj.teurents chimiques et rendant
ltopossibLe 1 iassalnissement des verres).

Les'analyses A La microsonde r6a1is6es
par Mne PERIZ Y JORBA senblent con-
firner cette hypothbse. (lnterventions
de MM. J.J. GRUBER et L. GRODECKI que
lthypothdse drune restauratlon anclenne
celle de THEVENOT entre ]849 et 1848
concorde avec Ies observations en labo-
ratoire. En effet, on sp6culait beau-
coup d cette 6poque sur llntroductlon
drune rrcouverterr pour prot6ger la sur-
face du verre).

La dj.scussion srengage sur les
concl-usions pratiques d tirer de ces
exp6riences et examens. 11 ne senble
pas que dans 1r6tat actuel de la tech-
nologie, on puisse trouver un noyen
efficace pour assainir ce vltraiL de

Bourges et lul rendre un aspect ac-
ceptable.

Trois solutions peuvent €tre envisag6es:

1. Remettre ce vitrall en place en le
prot6geant ext6rieurement par un vj.-
trage, ce qui ne garantirait pas sa
conservation d'une fagon d6finitive
et nram6llorerait pas son aspect
actuel.

2. Proc6der A un nettoyage ro6canlque
(abrasJ.on), nais en llmitant son
action; la pr6sentatlon de ce v1-
trail dans 1a fenttre de la cath6-
drale devralt s'acconpagner dtune
trbs rlgoureuse protectlon par filn
ou par vitrage.

l. Renplacer les panneaux trop corrod6s
de 1a Nouvelle Alliance par des copies
modernes en conservant 1es pannearD(

authentiques dans des conditlons
hygron6trlques sufflsantes pour qut
eI1es ne se ddgradent pas davantage
(d6p6t au Mus6e). Cette solutlon
pourrait n'gtre que provisoire, 11

se pourralt que dans 1es ann6es i
vernir une nouvelle solutlon soit
trouv6e.



Discussion g6n6ra1e: Les avls sont

trls partag6s. Le renplacement du vi-
trail authentique par une copie est

un dangereux pr6c6dent. I1 ne corres-
pond pas i la doctrine g6n6ralement

sulvle par le Service des Monunents

Historiques. Certains experts estl-
loent que crest }a solution 1a Plus
prudente et qui nrengage pas lravenlr'
Plusleurs sr6lbvent contre la solutlon
du vltrage ext6rieur qul seralt une

attelnte d la beaut6 de lrarchltecture
du chevet de 1a cath6drale de Bourges'

Son efflcacit6 totale ntest d'ai11eurs

pas prouv6e, mals on peut r6pondre que

cette solutlon pourralt ttre' e1le

aussi, Provlsoire, et Pourrait ttre
supprin6e si. d'autres moyens de pro-

tection 6taient d6couverts.

La questions de nettoYage, du

proc6d6 ) employer et de lreffet re-
cherch6 sont ins6parables pour Mne

FRODL-KMFT. EIle est parti.san drun

nettoyage nrallant Pas jusquti la
{ suppression totale de la corrosion' La

protectlon des vltraux moyennement

nettoy6s peut aussi 6tre assur6e par

l'appllcatlon drun flln, conne le
prouve les essais r6atis6s en Autrlche'

11 se d6gage, en tout cas, de

1'avis des experts que le nettoyage

total par abraslon est i d6conselller.
11 est encore molns posslble de rrre-

surfacerl des verres de la Nouvelle

Alllance par un Polissage.

La sdance de travall se termlne

par l'appel de M. lrlnspecteur G6n€ra1

AUZAS, de M. I'IARTINEAU, Cur6 de La

cath6drale de Bourges, et de l''l' LE-

BoUTEUX, Archltecte en Chef de 1a ca-

th6drale pour qurune des solutlons
propos6es soit d6finitlvement d6c1-

d6e par la Direction de lrArchltecture'
afln que 1a cath6drale puisse retrouver

la coh6rence de son d6cor de vltraux'

Liste des PartlclPants
M. AUZAS' InsPecteur G6n6ra1 des

Monuments hlstorlques
M. BACHER, Dlrecteur du Comit6 Tech-

nique Autrichien du C.V.M.A.'

Institut fUr Oestrreichlsche Kunst-

forschung h Vlenne

M. BAILLY, Conservateur A.O.A. du Cher

MlIe BAUER' lnstltut fiir Werkstoff-
wissenschaften IIIr Erlangen

M. BAZAINE, Pr6sident de 1|A.D.V.F'

M. BETTEMBOURG, Chef de la sectlon
vltrail au L.R.M.H., Comit6

Technique Frangals du C.V.M.A'

Mroe BRISAC, Comlt6 Franqais du C'V'M'A"
U.E.R. drArt et d'Arch6ologle

M. BURCK, chlnlste au L.R.M.H., Comit6

Technique Franqais du C.V.M'A'

M. CHARPILLON, Admj-nistrateur Clv1l
charg6 de 1a Documentatlon et des

. Oeuvres d'Art class6es

M. CHAUFOUR, Maltre-verrier i Bourges

M. DALLAS. l,aboratoire de Chinie

ApP1lqu6e de ltEtat Solide d

I ' E.N. S.C.P.

l,lme DI MATTEo, Inspecteur des Ivlonuments

hlstoriques
M. DUSSAULE' Sous-Dlrecteur des Monu-

ments historiques
l4ne FRODL-KRAFT, Institut filr Oester-

reichische Kunstforschung, Vlenne

Monseigneur GIMRD, Pr6sident de la
Conmissj.on d'Art Sacr6, Archev€ch6

de Bourges
'M. 

CRODECKI, Pr6sident du Conit6

International du C.V.M'A', Pr6sldent

du Comit6 Frangals du C'V'M'A' '
U.E.R. drArt et d'Arch6ologie

M. GRUBER, Mattre-verrler d Paris'
Conitd Technique Franqais du

c.v.M.A.
M. KING D., Maltre-verrler, Coroitd

Technique Anglais du C'V'M'A'

M. KINC M., Maltre-verrler ir Norwich

M. LAI'ff' Architecte des BAtlnents de

France du Cher

Mlle LEBOUCT{ER, Docuoentallste au

L.R.M.H.



M. LEBOUTEUX, Archltecte en Chef des

Monunents hlstorlques
M. M.ANESSIER, Mernbre de 1rA.D.V.F.
!4roe ItLARIOTTO, Secr6taire au L.R.M.H.
M. lfAbb6 MARTINEAU, Cur6 de la cat6drale

de Bourges

M. MAURET, MaLtre-verrier i Bourges

M. I''IUEHLETHALER, Pr6sident du Comit6

Technique de C.V.M"A., Conit6
Interrrational de Conservatlon de

1'1C0M, Laboratorlurn des Schwel-
zerlsches Landesmuseum A Zurich

l4me PEREZ Y JORBA, Corott6 Technique
Frangais du C"V.M.A., Laboratoire
de Chlmie Appliqu6e de 1'Etat
solide a 1'E.N.S.C.P.

Mrre PERROT, Secr6talre du Comit6

Franqais du C.V.M.A.

M. RIIVIBAULT, Maire de Bourges

M. STEFANACGI, Chef du Laboratoire de

Recherche des Monuroents Historiques
M. VAN ASPEREN DE BOER, Comlt6 Interna*

tional de Conservati,on de 1'ICOM

Monselgneur VIGNI,NCoUR, Archevtque de

Bourges

M. VINCENT, Conservateur des BAtiments
de France i Tours

Excus6s

M. COLLONGUES, Professeur, Laboratoire
de Chinie tppliqu6e de l-'Etat
Solide e 1,E.N.S.C.P.

l4ne DELBOURGO, Chef des servlces tech-
niques et scientifiques du Labora-
tolre de Recherche des Musdes

de France
M. FAVIERE, Conservateur en Chef des

Mus6es de Strasbourg, Pr6sident du

Conitd NatlonaI Frangais de ItICOM
M. FROIDEVAUX, Architecte en Chef des

Monunents Histori.ques, Inspecteur
G6n6ra1

lilne HOURS, Conservateur des Mus6es

Natlonaux, Chef du Laboratoire de

Recherche des Mus6es de France,
Comit6 International de Conservatlon
de IiICOM

o

'' : *' *''
M. PAGANELLI, Dlrecteur des Affaires

Culturelles i Tours
M. TA,MLON, Inspecteur G6n6ra1 des

Monuments Hj.storlques, Dlrecteur
du L.R.M.H., Pr6sldent du Coroit6

Technlque Frangals du C.V.M.A.
Compte-rendu : L.R.M.H. et Con1t6
Frangais du Corpus Secr6tariat :

L.R.M.H.; r6dige pour NL par
li6diteur en chef:
Bruno Mtihlethaler
c.p. 1261

CH - 80ft Ztirich / Suisse

InterrraLional Colloquium on the
preservation of the stained-glass
windows uf the cathedral of
iJOtJitG!,i l

Bourges, June Ll - Uhamps sur
Marne, June 14, 1978

Organized by the L.R.M.H. with
t.he cooperation of the:
Conit6 Frangals de IrICOM

Comit6 Frangals du Corpus Vltrearun
Corolt6 Frangals de 1'Histoire
de I'Art

lntroduction

The stained-glass windows of the
Choir of the cathedral of Bourges are

in an alarminll state of preservatlon.
on some of the wlndows, the corroslon
of the glass by atnospheric agents has

reached a critlcal stage and their very
exlstence is endangered. The pitting
has rendered the glass quite fragile.
The corroslon products obscure the
g)-ass and rnake the scenes .iIleglb1e.
In view of the inportance and of the
complexlty of the problen Posed bY

the conservatlon of these wlndows '
the L.R.M.H. has organlzed a meetlng

of lnternatlonal experts who were ln-
vited to look lnto the solutlons
tbat might pernit to preserve these
works of art.

1'l



The stalned-Alass wlndows of the

Choir of the cathedtgl-gl-Ere

Mr. L. GRODECKI has outllned the

hlstory of the staines-g1ass cathedral
wlndows (see Annex 1). Ms. BRIssAc

has presented the results of her re-
search on the restoration work carried
out in the 19th century, interventlons
that are in keeplng wlth the unequal

preservation of those works of art
(annex 2).

An lnspection of the stalned-
glass windows of the aisle and of the

side chapels shows avery marked obs-

curlng of the wlndows towards the
south of the Cholr; the wlndows in the

center part of the Choir seen less
affected; those ln the north show a

formal coherence and superlor colou-
rlng. In the side chaPels where the

completions and restoratlons of the

19th century were partlcularly serl'ous '
the state of preservation cannot be

descrlbed wlthout new studies. The

two wlndows frarning the apsis chapel,

those of the New A1llance and of the

Last Judgenent' taken i.nto custody

in 1976, wt11 be insPected bY Parti-
cipants 1n Mr. MAURET's workshoP.

Mr. J.M. BETTEI{BOURG explains
the problerns posed by the preservation
of these stained-glass wlndows: Defor-
matlon of the Panels due to a Poor
fastenlng systen. The mountings - pro-
ven to be anclent by an analysis - are

not placed ln a vertical liner the

saddle bars are vold of hooP irons.
The panels are onl-y held in place by

cotters and a coarse, very hard mastlc.
Thls poor nountlng sYstem thus is
conducive to an alteration of the
lead networks and to sealing gaPs

between lrons and Panels.

The first conservation neasure

wll-1 therefore involve the revislon
of the nountlng system. An inspection
of the building's exterlor permj-tted

to confir-m the unequal corrosion of all
those windows. It was found that the

depth of the lnner face of the maln

wlndow openings on the aisle would

permlt the installation of an exter-
nal protective glazing' but such a

proceeding is not appllcable to the
staj-ned-g1ass windows of the side
chapels since they are aknost on an

even leve1 with the surface of the

outer wall. lts application would make

1t necessary to move the o1d staj-ned-
glass windows towards the lnterlor.

Inspectlon of the Last Judge-

ment window

The inner surface of the glass
panels was covered with a uniforn,
greyish deposit, and the analYsls
performed by the L.R.M.H. showed

that lt consisted of sulPhates and

carbonates. Underneath this deposit'
the glass is unchanged. Consequently'
i.t is due to an external additlon
(dust, nastics). Cleanlng with water

did not permit lts complete elinlna-
tion. Ms. PEREZ Y JORBA states that
this deposit, a)-though not detri-
menta] to the preservation of the
windows, does, however, dirninish
thelr transparency and it would

be better to eli.minate it.

. The outside of the stained-
glass panes is more or less corroded
(uniform al-teratlon or pittlng). The

corrosion products, sulPhates and

carbonates, could be elininated wlth
an E..D.T.A. solutlon recornnended by

the L.R.M.H.

Although the cleanlng was ex-
cellent for the maJor Part of the
panels - with the exceptlon of soine

scenes of the Resurrectlon of the
Dead - the najorlty of the partlclpants
feel that the cleanlng of those last
panels ought to be Pushed further.



The stalned-glass wlndow of the Last
Judgement could then be qulckly put
back into lts place lf it were

approprlately protected. The partlci-
pants conslder 1t indispensable that
a reverslble method of conservatlon
be appLled so as to perroit ln all
safety to lntervene ln the future.

Protection by external glazlng
could be envlsaged, a costly solution
which would require a special study
by the archltect of the cathedral.
There ls also the option of protection
by appJ-ying a filn which is prefered
by a considerable number of experts.
fn such a case there vrould be a
cholce of two technlcaL solutions.
The flrst, recornmended by Mr. BACHER

(Austria) has been apptied at the
Sancta Marla an Gestade church ln
Vienna and it conslsts in an appli-
catlon of the film over the }ead,
without dlsmounting the panel and

wlthout refraning it ln lead.

The second solut1on, nanely a protec-
tive fllm on each of the corroded
glasses (this system was used at
Chartres), wou.Ld require a conplete
reframing ln lead. The discussions
on this polnt do not. lead to a un-
anlnous conclusion; it is to be wished
that an attempt be made to apply Mr.
BACHERTs nethod (see technicaL note,
annex J).

Vislt to the Laboratoire de

Recherche des Monuments Hlsto-
riques at Chanps sur Marne

The partlclpants had the opPor-

tunity to examine a panel of the stain-
ed-glass window of the New Al1lance
in the course of the study at the
L.R.M.H. This panel has been subnitted
to numerous physico-chenlcal cleaning
studies and tests. The experts are
aroazed by the exceptional state of
wear of the glasses (pltting). They

are lnterested ln the trla1 cleaning

by" abrasion by means of alunina pow-
der as performed in Mr. D. KINGis
workshop at Norvrlch. They agreee a1-.,
nost unanlnol.rsly on the inconvenients
of this procedure which ls perfectJ"y
efficient to suppress corroslon but
desastrous for the aspect of the
old glass: due to the thinnlng of
the glass at the Leve.L of the pitrlng
emptied of the corrosion matter, the
glass is discoLoured.

In presence of Mr. DUSSAULE,

Deputy Director of Historical Monuments,
of Mr. Charpillon, Manager in charge
of the Bureau de l_a Docurnentatlon
et des Oeuvres d'Art cl-ass6s and of
Messrs. BAZAINE and MANESSIER, repre-'
sentatives of the A.D.V.F", M" BURCK,

chemist at the L"R.M.H. proceeds to
test the reversibil"ity of the protec-
tj.ve f1lur of viacrylic resj.n app)-ied
to the stalned-glass window of the
Jesse Tree of the cathedraL of Char-
tres in l-974. After 3I/2 years of
exposure j.n situ the resin fiLn has
not suffered any alteratlon and j-t
is easily removed from the glass sur-
face by means of a cotton pad soaked
in Cltal 12-1,2 and applj"ed durj.ng
t ninutes. Thls operation does not
require any mechanical action, as
has also been proven by Dr. BACHER

on a panel of the Sancta Marla an
Gestade church after 6 years of natural
ageing.

Stuoy on the conservatlon of
the stained-Alass window of
the New Alllance

In a study sesslon, Mr. L. CRO-

DECKI outlines the problen of the
two stained-glass wlndows lnvolved
ln the present restoration. Concer-
ning the Last Judgenent wlndow 1t
seens that after a more pronounced
cleaning of certaln panels, lt ls
posslble to put 1t back into place
qulckly, provlded an approprlate means

of external protectlon is chosen:
elther film or glazing.
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Regarding the stained-glass w1n-

dow of the New Al11ance, the exPeri-
ments of the Laboratolre de Recherche

des Mon'..nents Hj.storiques and of the

Laboratoire de Chj.nie Appliqu6e i }'Etat
Solide de I'E.N.S.C.P. will be expl-al-

ned by Mr. J.M. BETTEI'{BOURG and }"1s.

PEREZ Y JORBA (see Annex 4). The cor-
rosi-on in several- covering layers has

caused pitting affectlng uP to 2/ )
of the glass thickness. Trials with
chemical c)"eaning methods (E.D.T.A. )

did not produce sattsfactory resul-ts

as the corrosion layer reslsted this
process. Several glasses were sub-

nitted to cleaning bY ultrasonic
frequency, unsuccessfullY. Then'

on a tria] basj.s, an attenpt was nade

to clean the glasses by abrasion with
alr.lnina powder. Thj"s nnethod js ar: effl-
cient oeans of el'iminating Lhe cor*
rosion but it also causes ProfounC

changes in the appearance and the

nature of ancient glass. A nicrosco-
pic scrutiny of the roorphology of the

deconposition products shows a type

of corrosion never found on any other

stained-glass windows. Based on the

research that has gone lnto this
matter .!,t may be assumed that there
was possibly a defectiven previcus

resboration (app1-icatlon of a silicate
layer? a chemically resistant layer
making lt impossj'bi-e to restore the

glasses). Microprobe analyses seen

to confirm thls hypothesis of an ear-

1.ier restoration (may-be +.he one by

THEVENOT between 1845 and l8r{b?).

Preclrcal concfusiqns
derived from these experiments

and tests

At the present stage of technolo-
gy lt does not seen Possible that an

efficient rneans be found to restore
this stained-glass window fron Bourges

and to make it look acceptable.

Three solutions rnaY be envisaged:
1. To put this stained-glass window

back in its PJ.ace, Protecting lt
with an externaf Protectj-ve gla-
zing. This woul'd not definitelY
guarantee its Preservatlon and

would not irnProve lts Present
aspect.

2. To carrY out a mechanical clea-
ning (abrasion) but of llmited
action; the Presentation of thj's

stained glass j"n the cathedral
window would have to go hand in
hand wlth a most rlgorous Pro-
tection bY fiho or glazing.

J. To repl-ace the Panels 1n the

New Alliance that are too badlY

corroded bY modern coPies and

to keep the authentic Panels in
suf f lcient hygrometric conditions
to assure that they will not de-

teriorate further (deposit at the

nuseun). Such a solution night
onl-y be Provisional since it ls

Possible that a new sol-ution be

found rn :he future.
General discuss.lon: Replacing the au-

thentic stained glass by a copy would

set a dangerous precedent and it does

not agree with the doctrine generally
followecl by the Service des Monuments

Historiques. Sone experts feel that
thls is the nost Prudent solution
which would not ieopardize the fu-
ture. Sever"al. experts rise against

the external gl'azing which would be

detrinental to the beautY of the

architecture of the aPse of the ca-

thedral of Bourges. Besides, 1ts ove-

ral1 efficlency has not been proven'

but this could be a prov)-sional so-

Iution to be rePlaced bY a better
one at a later date if such Protec-
tive neans were di'scovered.

Matters of cleaning, the Proce-
dure to be applled and of the deslred

effect are inseparable for Ms. FRODL-

KRAFT. She is in favour of a cleanlng



that does not colopleteJ,y ellminate
corrosion. Protecti.on of the half-
way cleaned stalned glass could also
be assured by a protectlve flln, as
proven by the trlals made in Austria.
fn any case, the expertrs opinion seens

be that a total cleaning by abrasion
cannot be reconmended. It is even
less posslble to provlde a rrnew sur-
facerr to the glasses of the New Al1i-
ance by polishing them.

Annexe 1

HISTORIQUE DES VITRAUX DU CHOEUR

DE LA CATHEDMLE DE BOURGES

par L. Grodecki

Les baies du d6ambulatoire et
des chapelles rayonnantes A 1a cath6-
drale de Bourges furent vitr6es juste
aprbs l,achbvenent de cette partie de

1'6d1fice, c'est-a-dlre entre I21O
et vraisemblablement avant 1214.Voir p. 16

Cet ensemble, bien qu'amput6 des

trois verrlbres de }a chapelle axla1e,
remplac6es au 16e sibcle, pr6sente une

incornparable coh6rence iconographique
oir des correspondances th6mati.ques
sr6tabllssent entre 1es verribres ha-
giographiques des chapelles rayonnantes
et celles a116goriques, synboJ-iques ou

encore n6o-testanentaires du d6anbu-

latolre. Ce progranme est lroeuvre
d'une pens6e th6ologique unique et
impos6 aux rrdonateurs", pour 1a plu-
part des corporations; mais 1a r6a-
llsation en a 6t6 confl6e A trols
traltellers'r dlff6rents qul ont oeuvr6

en mOne tenps, peut-0tre en comnengant

leurs travaux avant 1205.

to

. : *' *,..

La personnalltd de chacun refl,bte
celle de Leur chef ou ilmaltrer,; celul
du rrMaltre du Bon Sanaritaln", re-
sponsable aussi des verrlbres de la
Passion, de lrApocalypse, de Sainte
Marie-Madeleine, de Salnt Nlcolas et
du Martyre de Salnt Etienne, a probable-
nent 6t6 forn6 dans lrOuest d.e la France,

ir Angers peut-€tre: son dcriture graphi-
que reproduit les schdmas en usage dans
cette zone i Ia fin du l2e sibcle ou au
d6but du fJe sibcle.

Au second mattre, celul da la Nou-

velle Alliance, on peut attrlbuer 1e

Jugement Dernier et les vitraux haglo-
graphlques de Saint Denis, Saints Pierre
et Paul et Saint Martin. Son origlne
doit etre cherchde dans 1e Nord de Ia
France: des rapports stylistiques sont
6vldents avec les traditions de cer-
tains atellers de la rdglon Laon-Sols-
sons dont plusleurs essalmbrent au d6-
but de 1Je sibcle vers drautres chan-

tiers, tel celui de Chartres.

Le style du trolsibne, celui du

"Maltre des Reliques de Saint Etiennerr,
reste difficile d circonscrire. Les

conventions qu'11 ut1l1se sont, pour
le d6cor, ce11es habituel-1es ii cette
6poque, mals,pour 1a figuratlon et
I'espace, lnattendues et personnelles,
au polnt qu'on pourralt admettre qu'il
puise probabl,ement aux sources 1oca1es.

Les vitraux du d6ambulatoire de

Bourges sont rigoureusement contenpo-
ralns de ceux de la nef de Chartres;
contralrement i ce qui a 6t6 quelque-
fols afflrm6, lls nront pas 6t6 falts
par 1es n0sres artistes ou les m€mes

ateliers, m0me si des rapports fornels
ou technlques unlssent les deux en-
sembles.
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Plan de sltuation des vltraux
du d6ambulatolre de la cath6-
drale de Bourges

1. Parabole de Lazare et du

Mauvals Riche

2. Vie de St. Marle EgYPtienne

1. Vle de St. Nlco1as

4. Vie de Ste. Marie-Madeleine

,. Hlstolre des Reliques de St.
Etienne

6. Parabole du Bon Sanarltain
7. Vle de St. Denis

8. Vies des SS. Plene et Paul

9. Vie de St. l,lartin
10. Parabole de I'Enfant Prodlgue

Annexe 2

LES RESTAUMfIONS DES VERRIERES

DU DEAMBI,JLATOIRE ET DES CHAPELLES

MYONNANTES A LA CAT}IEDMLE DE

BOURGES AU 19e SIECLE ET AU DE-

BUT DU 2Oe.

par C. Brisac

On ne salt rlen de pr6c1s sur 1es

restauratlons de ces vltraux avant le
19e sldcle. Dls le dibut de ce slbc1e,
leur 6tat pr6occupe 1es autorlt6s dlo-
c6salnes. Un rapport en 1824 lnsistalt
sur lusure des plonbs et sur lrdtendue
de la rouille des chassls et des bar-
lottiEres. Quelques travaux drentretlen
furent r6a11s6s en IBJO' nals la situ-
atlon ne flt qu'enplrer au polnt quron-

11. Nouvelle Alllance
12. (Disparu: Vle de Ia Vlerge?)
l-f. (Dlsparu: Enfance de Chrlst?)
14. (Dlsparu: Arbre de Jess6?)
15. Jugenent Dernier
15. Passion
17. Vie de St. laurent
18. Martyre de St. Etienne
19. Vj.e de St. Vincent
20. Apocalypse
21. Vie de St. Thoroas

22. YLe de St. Jacques MaJeur

21. YLe de St. Jean-Baptiste
24. Vie de St. Jean-l'Evangellste
25. Hlstoire du patrlarche JosePh

dut en 1819 ouvrlr un d6p6t destin6 i
recevoir 1es d6brls authentlques de

vdrres peints. Pour 1es op6ratlons
drentretlen, on choislssait de pr6f6-
rence ces plbces sans se soucler de

leur provenance.

La monumentale publlcatlon de

Cahier et Martln sur 1es vltraux du

lJe slbcle de cet 6dlftce (1841 -
1844) focallse lrattentlon de lrAd-
minlstratlon des Cultes sur le
nauvals 6tat de ces verrl.bres. En L841,

TIIEVENOT, rnal.tre-verrler cleroontols
et restaurateur en vogue, fur charg6
d'6tabl-ir un devls portant sur lren-
senble de la vltrerle de la cathddrale.



Ma1gr6 certalns appuis, ]rAdxoinlstra-
tion prescrj-vit seulenent une restau-
ratlon rrd'essaiI, crest-i-dire i ritre
dtocemple, sur trols verribres du

chevet choisies pour leur degr6 de

"d6gradationrr varide, 1es autres vlt-
raux devant Otre seulement consolid6s.

L'op6ration d6bute en janviei l-841

et dura trois ans. Conme verribre trbs
d6grad6e, on prit ce]1e de Saint Thomas,

cel}e de Ia Nouvell,e Alliance comme

noyennenent alt6r6e. Comme exemple de

d6gradation faible, on n'en restaura
pa une, mais trois, celles de la chapell-e
de Salnt Etienne (2e chapelle rayonn-
ante sud), consacr6e aux vies des Sain-
sts Vlncent, Etienne et Laurent. Par

"ddgradatj.onrr, on dolt comprendre non

mutiLation de lrensemble d'une verribre,
nai"s blen corrosion et alt6ration des

verres. En effet, ce sont les verrib-
res consid6r6es comne moins "d6grad6es'l
oU THEVENOT reflt 1e plus de panneaux

modernes, par exenple douze i celle -de

Salnt Etienne.

Pour 6chapper aux attaques dont
il avait 6t6 1'objet lors de restau-
rations pr6c6dentes, THEVENOT prlt de

s6rleuses pr6cauti.ons dont 1a plus
spectaculaire fut 1e relev6 grandeur
nature et aquarell6 de chaque panneau

comportant 1'ensenble du chevet: cer-
taines de ces planches sont aujourd I

hui conserv6es d 1a Bibliothbque de

lrUnlon Centrale des Arts D6coratlfs
i Piris ou ir I'Agence des Batiments
de France d Bourges.

N6annoins, beaucoup de verres
pelnts furent 6limin6s et vo16s par
la suite, mals leur disparitlon effec-
tive ne fut constat6e qu'en 1922: un

grand nonbre de ces pilces, les plus
be11es, se trouvent auJourd'hui dans

des collectlons ou rnus6es an6ri.cal,ns.
La remise en plonbs fut totale. En

ce qui concerne 1e nettoyage des verres
que 1es rapports d6crlvent comme fort

encJass6s, THEVENOT choisit 1e lavage

et le s6jour prolong6 dans 1'eau,
puis le frotternent avec un llnge' se-
lon un proc6d6 voisin de celul Pr6-
conis6 par CIIEVREUL. Sren tlnt-il
A cette n6thode ou bien utllisa-t-il
des noyens plus 6nergiques? On salt
qufd Saint-Jean de LYon, son aml et
parfois associ6 Enile THIBAUD employa

des lames dracier Pour gratter 1es

veres et de I'acide fluorhydrlque
pour le nettoyage.

L'interventi.on de THEVENOT fut
mise en accusation: e11e fut jug6e

trop on6reuse. On reproche au naltre-
verrier dtavoir emmen6 beaucoup de

pibces et panneaux d Clermont-Ferrand

et dravoir peu travaill6 sur place'
nals 1'examen de ses coroptes tendrait
i prouver 1e contralre. Une commlsslon

d'experts comprenant DIDRON' VIOLET:

LE-DUC et Ferdinand de LASTEYRIE fut
non6e pour contr6ler 1es travaux: le
compte-rendu de DIDRON fut accablant

alors que ceux de VIOLLET-LE-DUC et
de IASTEYRIE furent relati.vement me-

sur6s.

Ce nrest ou'en IBSJ que les tra-
vaux reprlrent ! 1a suite dtun ouragan.
TI{EVENOT fut 6vinc6 et renplac6 par
COFFETIER de Paris. Les m6thodes

suivies par cet artiste restent assez

myst6rieuses en ralson du laconi.srne

des documents drarchives. Il senble
que la verribre de Lazare et du Mauvals

Riche ne fut pas touch6e par cette
intervention: e1Ie ne J-e sera quren

L917, Lors drun nettoyage qui affecta
aussi.une autre veribre, celle de Ia
Nouvel-1e A11iance.

Lors de la d6pose des vltraux en

l-919 et leur repose en 1946 - 47, les
lnterventions du peintre-verrier
CIIAUFOUR, travaillant sous 1a direction
de CHICOT (de Lirnoges) et de LORIN (de

Chartres ) furent trbs restrelntes:
quelques consolidations de panneaux,



quelques plorobs de casses, un d6pou-

ssi6rage ir I'eau et au chiffon. Ces

vi-traux du d6anbulatoire furent alors
photographi6s par MAS au cinquibme de

l-eur grandeur (Archlves des Monuments

Hj.storlques ) .

Annexe J

PROTECTION DES VITRAUX DU JUCE-

I\MNT DERNIER ET DE LA NOUVELLE

ALLIANCE PAR UN FILM DE VIACRYL

par J.M. Bettenbourg

Les solutions ProPos6es Pour fa
protection du vitrall du Jugenent Der-

nier par un fllm de ViacrYl sont les
suivantes:
a/ Application du filn par panneau sur

1 rensenble verre-Plombs
b/ Appllcation du film sur chaque pibce

de vere dessertie.
Lrapplicatlon sur 1'ensenble verr-plonbs
a 6t6 exp6riment6e en Autriche. Le f1lm

nra subi aucune perturbation aprbs 6 ans

de vieilllssernent in sltu. Cependant'

il faut soullgner que Ies panneaux de

Bourges nront pas }a mOme conflgura-
tion que les Panneaux de Vlenne: les
ailes de plomb ne recouvent pas tou-
jours parfaitement les pibces de verre;
des arnas de nastic sont vlsibles dans

1es interstices verre-Plombs.

Le rev0tement des verres et des

plonbs par un film protecteur entralne-
ralt une dpalsseur trop inportante de

r6slne dans 1es joints: durcissement ln-
complet, adh6rence non assur6e sur le
mastlc, imperm6abl1lt6 douteuse.

Ce systbme de Protection ne Pour-
rait Otre tent6 que sur des panneaux

comportant des r6seaux de plonbs en

parfalt 6tat de conselvation et peu

de pibces a1t6r6es. Son applicatlon
devra gtre pr6c6d6e d'un essai de vieil-
lissement en laboratoire pour juger de

son efflcacit6 dans le cas pr6cls de

Bourges. Des contrOles r6guliers in
situ seront n6cessaires pour perroettre

une intervention raplde au cas oil cette
m6thode s'albreralt d6fectueuse.

Les panneaux les Plus a1t6r6s -
m€me lorsque le r6seau de plombs sem-

bl e dans un bon 6tat de conservation -
ne pouront ttre prot6g6s qu'aprbs de-

ssertissage des verres; une remise en

plonbs sera indispensable. C!est cette
m6thode qui a 6t6 adopt6e pour la re-
stauratlon des vltraux de Chartres.

Les pror-ection du vitrail de 1a

Nouvelle Allrance pose un problbme

plus dlfflcile, le nettoyage Ces pib-
ces de verre 6tant finposslble. Le Via-
cryl a 6galenent 6t6 exp6'riment6 avec

succds sur des verres non nettoy6s en

Autriche. Sril" 6tait adopt6, pour 1a

protection des panneaux sup6rieurs de

La Nouvelle Alliance, des essals en

l-aboratolre seront n6cessaires et de

tout manibre une renlse en Plombs

s'j"mposera. Lrexposition dans un mus6e

des panneaux ),es plus a1t6r6s (panneaux

inf6ri.eurs) renplac6s ln sltu par des

copies, devra se faire dans des con-

ditions clincatiques rigoureuses' frat-
taque du verre se poul:sulvant lorsque
I'humidit6 anbi.ante est sup6rieure
d 6w.

Annexe-l!
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CORROSION DU VITMIL DE LA NOU-

VELLE ALLIANCE DE BOURGES

par J.M. Bettembourg et
M. Perez Y Jorda

La face lnterne des verres est re-
xouverte d'un d6p6t grisAtre unlforme

compos6 de sulfates, -de carbonates (cal-
cite) et de sifi'cates. Sous ce ddp6t' le
verre est corrod6 par endroits. Les m6-

thodes de nettoyage chimlques sont in-
suffisantes: 1es proc6d6s m6caniques

sont d'un grand danger pour 1es desslns

de grisaille et la surface du verre.

1El



Bien que contribuant A l,opacitd des
verres, ce d6p6t ne pr6sente pas un
grand danger pour 1a conservatlon du
vltra11. Sa fornatlon est due i un
apport ex6rieur favorlsd par 1es ph6_
nonlnes de condensatlon (poussiEres,
rnastlc...). i.es gnalyses par lnfra_
rouge du L.R.M.H. et les analyses par
dlf,fractlon de rayons X du Laboratoire
de Chlnle Appllqu6e de I,Etat Solide
ont mis en 6vldence la pr6sence droxa_
l"ate de calclum. Ce cornpos6 nf est pas
r6parti drune faqon honogdne, on le
retrouve dgalenent sur la face externe.
fl est difficile de donner une expll-
cati.on de sa fornatlon.

Lrobservatlon au nlcroscope de la
norphologle de lral-t6ratlon par cra-
tdres de la face externe r6vb1e dlff6_
rents prodults de corrosi.on rdpartls
en J couches successlves: une couche
blanche sur le verre, puis une couche
brunetre et de nouveau une xouche blanche.
Ces prodults sont coropos6s de gypse et
de slllcates. Ce type d,altdration n,a
Janals 6td rencontr6 au cours de nos
6tudes: est-11 le r6sultat d,un pro_
cessus de comosion du verye ou 16-
sultate-t-i1 d'une restauratlon ant6_
rleure (appllcation drun silicate i
la surfaee du verre ?).

Les analyses ir la nlcrosoncie
faltes par J_e laboratolre iie Chlnle
Appllqude de lrEtat So11de ont per_
nls une dtud.e plus approfondie.
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Dans la zone perturb6e, lr61lnlnatlon
du calcium, du potasslun et du phos-
phore est traditlonnelle. Le d6part
de 1'616ment colorant (manganbze) du
verre pourpre est i noter, car le n€_
me ph6nonlne ne se reproduit pas avec
Ie verre bleu color6 par 1e culvre et
le cobalt. Ce d6part affecte une zone
de quelques mlcrons drdpalsseur. Lr6tat
actueldes recherches ne pernet pas
d'afflrner sl ce d6part provoque lrex_
tractlon du colorant du verre sous_
jacent. Dans la flssure s1tu6e entre
le verre saln et la zone perturb6e,
on trouve une assoclation lnercpliqu6e
du soufre avec du tltane et du fer.
Ces 616nents provj.ennent_ils drun
apport ext6rleur, Les teneurs en ces
6L6nents du verre 6tant trbs faibles.
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Dans 1a zone perturb6e du verre bleu, on
renarque, sous la couche superficlelle
du gypse, une frange de 4O mlcrons
dfdpalsseur dans laquelle certalns
6l6ments sont pr6sents en plus grand.e
quantit6 (potasslun, calciun, phosphore,
fer, pbonb....). ff est i noter que
cette zone ne contlent pas de soufre.
Lrexamen par diffraction de rayons X
du prodult opaque marron clalr sous
le g1ryse rdv}le son caractlre vltreux.
Ce falt tendralt i conflrmer l,hypo_
thlse de lrapplication drun sllicate
lors d'une resta.uratlon. Une recherche
sur 1es verres des autres vltraux re-
staurds par Ie n€ne ateller pourralt
apporter une r6ponse et e:<pllqueralt
Les dlfficult6s rencontr6es lors des
essaLs de nettoyage chlm1que.
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Le nettoyage par abrasj.on au noy-
en de poudre dralumlne et de microbll-
1es de verre en 6linrinant 1es pro-
duits d'alt6ration des cratbres

6claircit Ie verre drune faqon trop
inportante. L'effet esth6tique obtenu

est inacceptable, lraspect obtenu 6tant
celui d'un'rverre cath6dra1e". ..L'obser-
vatlon au microscope 6lectronlque
montre que Ie nettoyage par abrasion

3, nclcclnt r ronk

3.1 Cooperation within the German

Democratic Republic regarding
matters of restoration and pre-
servation of medieval- stained-
glass windows

tsy an agreement between the
Instltute for the Preservation of
Monuments and the Central Institute
for Anorganic Chemistry of the Aca-
demy of Sciences of the German Deno-

cratic Republic, a group of people -
snall in nurnbers but with great ex-
perience in glass researcl: - is working
on the problems of preservarion and

restoration of nedievaf stained-glass
wlndows. Three domains are envisaged
for the long-range study:

1. Research on the causes and me-

chanlsms of corrosion.
They will provide conclusions,
e.g. on cleaning methods, etc.

2. Research on posslble preservation
methods. In particular, matters of
refixing paint will have to be

taken into consideration.
l. Work in direct suppgr*" of resto-

ratlon workshops. Thls is often
a matter of solving partial pro-
blems resultlng froro the differenta-
tlon of lndlvldual stocks of stained-
glass wlndows.

provoque des perturbation i Ia sur-
face du verre qui peuvent favoriser
une al-t6ration future.

11 est n6cessalre d'appliquer
r"rn proc6d6 de protection r6versible
qui permettrait de stopper, ou du

moins de ralentir, le processus de

corrosi.on en attendant de d6couvrlr
une m6thode de nettoyage acceptable.

In the work performed so far, good use
was made of findings derived from the
work carried out prinarily in England,
France, Austrj.a, and Switzerland and
whlch had.already been published.

The investigation of sone medie-

va1 glasses from the Gerroan Democratic

Republi c showed - for instance ln X-

ray diffracticn analysis of random

samples of weathering crusts of
the most diverse outer appearances -
natching results, the main elements

being gypsum, syngenlte and an amor-
phous conponent wltich was identified
by enisslon spectrographY as SiOr.

Analyses of glasses from different
sltes (Naunburg, Schulpforta, Er-
furt, Stendal, Sa1zwedel, and others)
almost exclusi,vely showed chemical
coropositions whlch may be withln
the triangular diagram proposed by

Newton and Iliffe (Verres Refract.
-F-Jo (1976), r, 10-34) in a range

which is llmited by the simulated
glasses I.....7 of Brltish origln
nentj.oned ln NL No. 9; the comPosi-

tlons of glasses !,2,4)r16, and 7

were therefore adopted for our own

tests. Sanples of sLmulated glasses

whlch were melted and processed

into calibrated standards in the



laboratory, upon prolonged storage
under water produced resul-ts that
could already be well utilized.
They pernit tentati.ve conclusions
regarding the corrosion mechanisms.
Furthernore, these samples of simula-

Zueamnenarbelt ln der DDR zu Frag€n der
Regtaurlerung und KOneervlerung mlttel-
alterllcher GlaeEaler€t

Auf der Basls elner Verelnbarung zwi-
gchen den Inetltut fiir Denknalpflege und
den Zentraltnetltut fiir Anorganlsche Che-
mle der Akadernte der lryLssenschaf ten der
DOR arbeitet eLne zahl€nneBig klelne, i,n
der Glasforechung erfahrene Gruppe an
Problesren der Konservierung und Restau-
rierung mlttelelt€rllcher Glasmalerei.
Drei Aufgabenkomplexe stnd fOr dte lang-
frlstlge Bearb€ltung vorgeeehen :

1. Unterauchungen zu den Korroglonsursa-
chen und -nechanlsnen. Daraus ergeben
elch z. B. SchluBfolgerungen fiir Rel-
nJ,gungeve r fah ren,

2, Untersuchungen zu n6gllchen Konservie-
rungsoothoden. Hlerbei sollen beson-
ders auch dJ.e Fragen der Schrarzlot-
olcherung berOckslchttgt werden.

3, Arbelten zur dtrekten Unterat0tzung
der Rostaurlerungewerkgtetten. t{ler
$eht es oft un dte Lcieung von Tell-
problenen. dle eich aus der Differen-
zlerthelt der einzelnen Bestende er-
geben.

Bei der bJ.eherlgen Besrbeltung wurden
Erk€nntnlsee aus den hauptsiichltch in
England, Frankrelch, Ustorrelch und der
Schwelz durchgef0hrten und berel.tE ver-
6ffentllchten Arbeiten wettgehend ge-
nu tz t.

''lY 
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ted glass can be used for comparative
preservation tests. The publication
of results is envisaged.

E.Drachenberg / w. Mtil1er

Dle Untersuchungen el,nlger ml.ttelalterll_
cher Gldeer aua der DDR ergaben z, B. bei
rcint g€no g raph J.echen St ichp robenanalysen a1
rr'etteretelnschlchten aehr unterechiedlt_
chen 6uBeren Aussehene lberelnsttmnrend
ale Hauptbe6tandtelle Glps, Syngenlt und
elne rdntgenenorphe Komponente, dle epek-
tralanalytlsch a1s SiO2 identifizlert
wurde. Anarysen von Gl6dern aus verechie_
denen Orten (Naumburg, Schulpforta,
Erfurt.'Stendal, SalzwedeI u. a.) zeigten
fast ausnahmsloe chemische Zusammen-
setzungen. dle stch ln den von Newton und
Iliffe (Verres Refract. - F - 30 (1976),
1, 30-34) vorgeschlagenen Dreleckediagranm
ln €lnem Berelch anordnen lassen, der
durch dle lm NL Nr, S angef0hrten eynthe-
tlel€rt€n Gldeer L....7 der engllschen
Serle abgesteckt lvlrd; dLe Zusannen-
setzungen.der Gldser l, Z, 4. S, 6 und 7
wurden deshalb f0r elgene Versuche 0ber-
nomnen, An ontsprechenden Testgl6eern,
dle Lm LaboratorLum erschnolzen und zu
deflnlerten Proben venarbeltet wurden,
ll.eferten UVasserlagerunggversuche unter
varllerten Bedlngungen berelte gut eug-
wertbaro Ergebniese, dLe eowohl erste
SchluBfolgerungen auf dte Korroelonsne-
chanlsrnen zulaeeen als auch dle Grundlage
f0r Vergleiche darstellen, bel denen dle
Gl.asproben Koneervl,erungemaBnahmEn unter-
zogen werden sollen. Dle Veriiffentllchung
der Ergebnlsee l€t beabsf.chtigt.

E . Drachenb ergl1V ;MtiLler



!Chenische Zusaiaroensei zunsen ausgevla.hlt er
Glasmalerei-nittelalterLicher Gldser aus

bestrind-en in der DDR

Eeglish Surnmarv

Already sone yeaxs ago, si-L:rulated mcd.i-
eval glasses rtere used by the tsri-tish
Technological Conarittee of Cfl:iA.
Iliffe and- ileivton /1/ sut.:ested a tri-
angle d.iagran for the classrfication of
orii;inaI glasses. ;lccorCing to ihis
nethod the present ,lork '!vas to clarify,
if ned-ieval glasses, exisbent j-n the
GDR, would possess chernical composit;i.ons
sisrilar to the proposed sinulated ones.
Al1 selected. 6lasses of the 13th-15th
centuly proved arrangable wlthin or ira-
nediately nearby the region of the dia-
gran, 1ir:tited. by the siraulatecl 6lasses
Iio. 1.../. The coxlpositions .i;o. 2 and 4
are thc most suitable of Cbegl. They are
nearly identical r,iith tlie glasses ilo. 2

and 4, pre:;ented in .lL llo. 25. lhese t'uvo

glasses and a third- one r;ith 5 iltio l,:AO

in its com,oosition will be used, for che-
nj.cal investigatlons according to cor-
rosion mechanisn and possibility of
protection.

tr\ir Un;ersuch'rmgen sowohl. der liorrosi-
onsutsachen und -mechanisnen als auch
der rcoglichen SchutznaBnahmen vrerCen
gr6l3ere l:iengen von Glas als lrobenate-
rial ben6tigt. Da orlginal nittelalter-
liche Gliiser nicht oder nur in ganz ge-
ringem Unfang zur Verfiigung steiren, ist
es erford-e::llch, entsprechend sinulierbe
Gleiser nachzuschroelze n.

Die von Ilifle und liewton /1/ gevi]n].te
Darstellung d-er sehr variantenreichen
Zusamnensetzungen in einen einfachen
DreiecEd.iagramn ern6glicht die Ausvlahl
brauchbarer simulierter Gliiser, die in
Bezug auf ihr Korrosionsverhalten als
repriisentativ fij-r den gr6i3ten feil der
roittelalterlichen Originalgldser gelten
kcjnnen. So lassen sich die etwa 1lO bis-
her aaalysierten nittelalterlichcn GId.-

ser iiberwiegend englischer, franzcisi-

scher unC 6sterreichischer Herlcunft (IIII
21 und. 24) in eineru tsereich d"es Diagramras
anotd.nen, der durch d.ie Gliiser 1 bis 7

der Itengliscj:ren Serlert von simulierten
Glasern abgeslieckt utLrd, /2/. lnsbesond-e-
re tlie alkalireichen 0laiser 2 und 4, die
ebenso vrie die GLdser 6 und 7 sehr ahn-
Iich zusannengesetzt sind ,."rie d.ie in NL

2l an.;efiihrten und bei !ilkington Brot-
hers T,td"" hergesuellten lii! o.er gleichen
rrobenbezeicl:n'*ng. ris *ar trun z,lrachst
zu kld.ren, ob d.ie in C.er Diii vorhandenen
aibtelalberliciren Scheiben dl::rliche cire-
ilisc he ZusarLnerrse ! zunden auf uveisen.

Dabei lconnte zun leil auf bereits vor-
liegenCe Analysenivette anderer rlutoren
zuriickge5riff en lverd.en. In einzelnen
han<i"elt es sich um die von KillrLe /3/
durchgefr.i.hrten AneLlysen an ScheibeD des
Stendaler und des Erfurter Dcmes (labe1-
le I, lunitte [ 1 bis 1( 4, 3i1d 1) sorrie
um :ln6aben in eineu .,iericiit des Corning-
Glasnuseuns /+/ ilbet cheurische Zusarsmen-

sei;zungen vot: Fenstern d.es lirfurter Do-
oes (r'abelle II , BiId 1, ltrnkt'e C l bis
3 6).

Oxid

si9z
ItrarO

CaO

KzQ

a1203
Fe^O ^c.J
LiEO

Ba0

L,lnO

CUO

Tabelle f: Zusaamensetzung von GLd-
sern des Erfurter (K 1,
K 2) urid d-es Stendaler-
Domes (K 3, K 4), ernit-
telt von f"tib,ne /3/,
Gehalte in iliasse-25

Glas
Kl K2 r3
4Br7 4512 58,0
org 016 4rg

17 t6 21 ,4 1g,O
22 rO 23,3 4,5
4r1 7 14 BrO

-rJ vtu

1tJ 2tV )t6
1rO - or5
,,-, 

: 
o:u

iieben den in labeIIe f angefiilrrten Glei-
sern ,,vurden von Kiilure oinige weitere
untersucht, fiir die ej-n hoher PbO-GehaIt
charaliteristisch war. Gliiser dieses ffps
lassen sich in das Schema von Iliffe und.

K4
4512
1r1

20 11

23 14

oo4

5'O
org
o14
Or2



lJewton nicirt einordnen. $s hat sich ge-
zeigt, d-a13 solche Gliiser mit Bleioxidge-
halten von netr.r als 10 % sehr wenig kor-
rosiv angegrif.fen welden' so d-ail sie
hinsichtlich ihrer hydrolitischen Bestan-
digl<elt iu Vergleich rait ilen bleifreien
Glaisern unkritisch sein diirften.

Bild 1 3 Darstellung d.er von CVIIA vorge-
schlagenen /2/ (Pl:n<ie 1, 2, +,
5, 5 uncl /) und det von l(i.ilrne
/3/ (P:ucrl:rcte K 1 bis K 4) bziv.
den Cornlng-Glasmuseun /4/
(Punkte C 1 bis C 5) erLnittelten
Glaszusarcmensetzungen in Drei-
ecksdiagranur nach fliffe und-
Newton

cy'eitere Infornationen 'iiber die c]:eni-
schen Zusammensetzirngen von aittelalter-
lichen Glasfenstern, die aIs potentielle
Objekte d.enknalpflegerischer Arbeiten in
der DDl, in Frage konnen, i'lurd.en clurch
R6nt€lenf luoreszenzanalysen erhaltei:. Die
Ergebnisse sind in labelle lII airgege-
ben. In Bild 2 sind diese Gldser wietle-
n:m ln Dreiecksdiagranm angeordnet, wo-
bei d.te Punkte l'i 1 bis It4 7 den Zusammen-

setzungen von Bruohstiicken folgender Her'i

kunft entsprechen:

Ir[ 1s farb]-oses Glas, Klosterkirche
Schulpforta, un 1260, AuJ3enseite

stark venrrittert l

[1 2: dunkelviolettes Glas, ]Iaumburger 
]

Doro, ilestc hor, 12JO-'125O, setrr I

stark verwittert
M 3: dunketblaues GIas, BarftiSerkirche 

]

Erfur,t, 1230-1235' stark verwittext
M 4l farbloses G1as, Katharinenkirohe

Salzwedel, un 1420, kotrosiv nur
wenig angegriffen

a3

5i netfbtaues GIas, BarfiiEericlrohe
E:rfurt, 1230-1235, iu3enseite
stark vervlittert

6: farbloses Glasr Klosterkirche
Schulpfortar u$. 1260, Aut3enseite
stark ver,'riutert

/: gri.ines G1as, i{aumburger" Don, Ost-
chor, 1420-143;,O, stark verrvittert

Bitd 2: Darstellung cler clurch R6ntgen-
f luore szenzanalysen erhalt enen
chetttischen Zusannonset zungen
einiger Bittelalterlicher Gld-
ser (Pudrte ivi 1 bis Ll 7) in
Dreiecksd.iagramll nach Ilif f e
un,l- l'Iewbon

Aus d.en Bildern 1 und 2 geht heworr d-aB

nahezu alLe Gllser der Serien Kr C und

l'[ innorhalb bzrv. ln u-nnittelbarer ]iAhe

des Bereichs liegen, der durch die vom

CVLIA vorgeschlagenen Strm.theseglaser be-
grenzt wird. Eine Ausnahme liegt led.ig-
Lich bein Glas K I vor. Da Ausnaltnen die-

se! Ar't relativ "SiOr"-reich und rrlbOrt-

aln sintl, werd.en sie nit Slcherhett che-
crlsch bestgndiger als d.ie sinullerten
Syntheseglaser sein.

Aus den Ergebnissen kann. geschlossen
welden, daB d.le volgeschlagenen simu-
Iierteir Gliiser 1, 2, 4, t, 6 und 7 auch
fiir d.ie l{ehrheit der orlglnal nittelal--
terlichen GLliser d.el Glasfenster aus

Klrchen der DDR a1s in ihren chemlschen
Eigenschaf ten replasentat iv angeoehen

uncl fi.j-r entsprechende Forschungsarbei-
ten eingesetzt werden k6nnen. Es er-
scheint zvrecknilBig, die Auswah1 durch
ein weiteres Glas zu ergi::rzen, clas etwa



in der Mitte d.es Bereichs liegt. Fiir
d.lesen Zwock bletet sich clas Glas K 2

an. Dle llrweiterung ist insbesond-ere
auch deshalb sinnvoLl, weil d.ieses GIas

5 Masse-% I,IgO enthiilt. (Aus den Tabel-
Len I bis III geht helvor, clai3 alle un-
ter.suchten nlttelalterlichen Gleiser
zwisohen 3 und 5 L,lasse-7i LlgO enthalten. )

I'llt d.en nun insgesant sieben sinuliellten
Synthe segliise:rn sollen Untersuchungen
durchgefii.hrt werden, ilie das Ziel haben,
zur Kldlung der Ursachen fiir di_e Konr:o-

slon beizutragen sowie M6gllchkeiten fiir
rvirksaroe Schutzna8nahmen zu testen.
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fabelle II:

Oxid

Zusar,rmensetzung von Gldsern d.es Erfurter
Dones, ernitteLt von Colning-Glasmuseum
/4/, Gel:e,j-te in llasse-%

c1 c2
01as
ca c4 c, c6

sioz
Na2O

CaO

K2o

Mso

alzo3
F"ao3
MnO

Pbo

sIo
Rb20

,ro5

51,? 60,1 53,4
o 167 2r5O O r45

21 ,9 22r? 21 ,5
17,9 5r]o 1?,2
3196 3t98 3172
1128 2rT 1129
or38 1r5Q Qr45
1r1O 'l ,2O l rOO

or5o - o,55
or'lu Q r15 0r2o
or2o - orlo
< 1 11 < 1

5313 5r,9 54,3
0,56 0,36 O r25

2Q 15 21 ,O 19rO
19 12 15 15 20 ,7
3,7O 3,86 3,fl
1 ,13 1 ,29 O,85
0140 0r4o orlo
or45 0r5O Qrfr
o ,25 O,75 O,5O

or2o or20 or18
or2o or2o oro5
<'l z-'l <1

tabelle III: Rtiatgenfluoreszbnzanalybisch eroittelte choml-
sche Zusarnnensetzungen von G1d.sorn versch.ied.e-
ner Klrahen der DDR

Oxld.

s1o2
NarO

@o
Kzo
Me0

At^o ^a,t
FerO,

lr1 M2 M3
Glas

M4 11 5 I'[ 6 M7

9,76 48,05 5Or85
or9o 1,17 O,97

22r19 21r87 21r?9
20r87 24r89 21r81
t+r20 3169 3167
Q r71 O,18 O r32
o,32 o,11 o,52

59rOO 51,44 49r49 49,91

2171 ',l ,O1 Or9O Q 165
25163 26141 23,36 21,59
5r94 12r77 20 r25 21 ,?9
5106 5112 4160 3171
1rO7 1142 1rO0 Orft
or50 1,o5 o,T 1r?7



3.2 RLICENT BRITfSH WORK: CHEMICAL

DURABILITY OF I4EDIEVAL GLASS

IiMIEYAI, GIASS

,l- Introduction
As was stated. in i{.t. 1{o.25, Section 4.1.2,

PLr trbederick J. Briggs has been studying the
bility of, simul-ated nedieval glasses in tire
nepartnent of Ceranics, Glasses and Polyrners, of
the University of Sheffierd, under the superrrj-s
of Dr J.0. Isard ano rrcofessor fi. Rawson.

ir-is First Annual- Report, entitleo "The
ChenicaL nurability of i,iedievaL Glass - A Stu{y
of Chenical- Durability and Weatheringr', has just
been na e availab1e. This interesting report,
consisting of 26 + iii pages of text and 20
figr:.res, d.escribes the careful work ca.rried. out
to measure the trdurabilityil of the ten sinuJ,ated
medieval glasses, prepared. for the .Lr-Eopean
Science Foundation by lilkington .drothers itd
with the aid of a gra^nt from the i'iuffield t'ounda-
tion, as described in News J,etter No.2!, pp.J-5.

2 i:xPeriments carried out
Briggs neasured nine d.ifferent aspects of

the durability both wilh the stand.ard A,rain
test and with polished. utocts@ffEfiF
singl,y or in combination, and obtained sonewhat
different answers accordind, to the test carrj.ed.
out. These were:-

2.1 llhe fi.nal pil val-ue of the vater i.n nhich the
glass was pl-aced

2.2 The effect of the tine of attack by the watex
2.j lhe effect of the tenperature of the water
2.! The a,nount of alkali extracted
2.5 The a.mount of siLica ertracted
2.5 The amount of lime extracted
2.7 The arnourt of nagnesia extracted.
2.8 The aoount of ahunina extracted.
2.) The loss of thickness of a polished bl.ock ofgJ.ass. i{ere the nost d.r.uable of the

g1g:""" (t'o-U9) lost J.rJ pn Ln 24h at
bU U, ard the least du.rabLe (No.J.!g) lost
5.5 pn unaer the sa.me conditions.

There is aLso a full discussion of the
problerns of carryj,ng out satisfactory chenical
analyses of the glasses, and. of the extract
solutions (procluced by the inter-eLenent inter-
ferences), together wi-th procedures for
overcooing or red.ucing the effects of the
interferences.

J Sumna::y of the resul,ts obtained

J.l AlkeLinitv of the water. The pri val"ue of
the water in contact with the glass could
increase renarkably rapidly, rising to a value of
10 in less than lh at 5OoC in the case of
glasses Nos 1{{ a.nd 145j
,J.2 Effect of tine of attack by the water.

The nore-durabJ.e glasses needed. a longer tioe to
reach such a high alkalinity, nore ttu.tt 2!h at
6O-C being required to reach pii=10 in the case of
glass j'Io.L49. The aLl-soda gtass (no.77/11)
produced noticeably Less alkalinity than the
potash gLasses having a siniLar alkali content
(see aJ.so t.9 beJ.ov).

,JrJ bfi?ct of temperature depended oarked.ly on
the coroposition of the g1ass. For exanple, a
poorly-d.urable glass like No:I@ gave potash
extraction rates in the^ratios I.OzI.7z5.4 al
temperatures of 25" t 40" and 50'C. In the case
of a Eore-du.rable g1ass, such ae No.l{!, these
ratios were only 1.00:1.14:I.Tt. (See alsoitens J.4, ,.6, t.7 below).

J.{ Potash extraction. The glasses which
contained about 7.5 mol/' K^0 showed extraction
rates of less than }JO pe, fr.^O/g glass at all
tenperatures, but glass NQ.f44 showed an ertract
of nearly looo p,g/g at 50"C. There was a rapid
increase in the rate of Loss of potash when the
KrO/SiO, ratio was Ngher than about 0.2, glasses
Nbs 144i I45 and 1!8 showing extxaction rates
wirich were 2 to { tines hj.gher than in the fo:per
group.

J.l SiLica extraction showed the closest
reJ.ationship with the conposition of the glass.
The glasses which contained only about {{ nopo
of SiO. showed losses of silica as high as
2}oo F6,/g, at 5OoC, but there was a Linear
decrtiase, wiih an increase in SiO^ contenc,
uritil the extragtion rate feLL to<only about
lo} Ft/s (at 5Ooc) at !l nol7,i Sior. 

-lJhen 
the

Si0o content was higher than about )"1 noI/o, the
further decrease in silica extraction was
proportionately nuch J.ess. It is interesting
that the aLt-soda glass (No.77/lJ) showed
substantially Less l-oss of sj.lica (c.1JO VE/g, at
50-C) tharr the equivalent potash glass (tio.144 =
..\520 !?14 :. both^h?yins 50 no17o sior.

1.6 Extraction of Line rras narkedly'se1lc'us,u
on the li-rne content of the glass, but al,nost
independ.ent of the other constituents, except
that the all-soaia glass (No.77rllJ) showed only
about hal-f the extractj.on rate of the conparable
potash glass (lo.fa4) at 4O'C,-atthough the
difference was nuch J-ess at 50uC. For exanple,
at a CaO/SiO^ ralio of Q.8, the extraction rite
was lO0O yg,6ao/g, at 6O'C, but it v/as onl-y
,OO Fe/g when the ratio was 0.J). It would seen
Ii-kely that the loss of li.me would be negligible
when the ratio is less than aboui 0.J0, but only
about lQo of nedieval glasses have such a low
l-ime content (see I'ig.l).

J.J Eltraction of nagalesia could be dete:rrined
on onJ-y two glasses (Nos L)O and 1!l) and there
was a linear re"Iationsirip with temrerature. For
exa.rdple, ),lo.I)O lost aUout 7u pe WO/e at 5OlC,
5) Fe,/g at 40"c' and only about ! yg/s at 2)"c.
These interesting results would suggest that
Losses of nagnesia wouLd be negligibte at
temperatures below 20-C.

j.B llxtraction of al_uroina was rather small,
oeing less than 200 1t4 AI"O./g at a1l tempera-
tures, and the Loss fron thd rrore-durable glasses
(Nos 1{8, I49, IrO a^nd lft) was beLow the ij-nit
of d.etection with the present equipnent.

l.! Soda comared with potash. Earlier work
on sinple soda- and potash- glasses always showed.
that the potash glasses were much less durabLe
thal the equivalent soda gl-asses, but there was a
schooL of tieought which believed that the presence
of large a.rnourits of tine woul,d have a rbalancj-ngtr
effect ald thus reduce or even renove the ad.verse
effect which potash has on the duability.
liowever, the l:-igh lirne potash glass (wo.la4) trad
only about hal,f the durability of the corres-
ponding sod.a glass (No.ll/ll). AIso, nore lime
was extracted fron the potash glass (Section 1.5)
and the sa.roe applies to the aLunina extraction.
ft must therefore be concl-uded. that this al_L-soda
gl,ass is about twj-ce as durabLe as the al1-potash
glass, oespite the la,rge a.noount of 1i-ue present.



J.tO The roixed alkali glasses (Nos I5O ana 151)
uere nore durable thar had been expected, but
the position is complicated by the presence of
roagnesia and phosphorus and it cannot yet be
claineti that these gl-asses display an improved
durability which is attributable to the cl,assical
rimixed-rlkalirr effect founti in the electrical
properties of glasses.

].U Glass No.l-5q proved to be nore durable
tha.n wouLti be erpected fron j.ts position on the
triangular diagram, and it seens likely that a
protective layer fo:ns on the surface, especially
as actual nedieval glasses, wirich have tne same
cornpositions, fom d.ense crusts of &rpsum. In
fact it is concluded ti'iat crusts on glass nay
protect the gl-ass fron attack by the environroent.

J.12 This work hag confirsred the general
valiality of the txiangulal diaglas for represen-
ting the durabiliti.es of glasses, but it has
drawn attention to three features irhich need,re-
consideration: tnese aJe the Lack of equivalence
(even on a moLar basis) between sodium arrd
potassiuro (KoO glasses have onl-y hal-f the d.ura-
bility), betieen cal.cium and roagnesir.rm, and
when protective surface layers fo::n.

{ Nerl sinul.atell-ngi:leyal_€legseE

Briggs also carried out a computer analysis
of the eornposj.tions of medieval glasses a^nd his
resuLts are shoun in Fig.l, wlrich wiLl- be of
interest to all glass technologists. The
nunber in eacn briangle shows the percentage of
rnedievaL glasses w]lich fal-l withj,n each unit
triarrqjle, defined. by a 57. change in the nolar
percentage of I'Sio2rr, "HOr a.1d nRron. Tbese
resu}ts convinced lriggs that ttre-ten ESF
glasses are not truly representative of nedievaL
glasses* a^nd he ls proposing to neLt two new
series of glasses wkr-ich, for exampl,e, will contain
rnore A1r0. and nore Pc0R thaJr in the ESF glasses.
The resf,Lts of his fuitt'ler work will be awaited,
vith great interest.
*I'lote by the likiitors: These glasses vere not
intended to be representative of all nedieval
glasses, but they seryed tvo purposes (i) to
help in exploring the bound.ari.es of the medieval
conpositions ana (il) to prcvide anafyticaL
standards for calibrating equiproent for chemical
analysis.

Fig. l. This shows the percentage of
nedieval gl"asses which fall- within each unit
triangle, see item $ 4. Thus 11.5{"7i of
rnedieval glasses have rrSj.0^rt contents between
Ze7"'-i-e7.ir"1--a.tii.""i>k*'i"ig'.ia;oil,"'.".rf
between I@. and, l!.7/" nRrOil. 

/
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l_ l liLe UN1' VioliK IN ITAI,Y: CllURCll OF

SS. GIOVhNI H PAOLO IN VENICE
r :S.ll!l:l:

lhe -Larte Ijarnied window in ine soutn trarsept
of tiris churcn i,s ouite remarkalie and unii;ue in
the wiroLe cI Ital.i', anci it is -ulre uorK of ;t
least trrree artists. ..owever, '!ie ijainteo lirre-
ucrk (lpisailre, is cltei in a loose state ano
the winlow saffer: iroln u:rsatisiaci:ry resicra-
iions in eillier years.

-:.e reSLoraL-or, ot tr.is Hi. io; i, L, be

Iirianceci by lle Venice in:qril r::lci, .rnoer f,rre

ae$is oi :ir r.shley -l-,-rdc, hrrJ ,Livus il Veriice.
;t the oegj.rxring of -i'ebruar;' ; neetin;; was ;re-lL1

in Venice, aite:rded by al1 rr,e interested pmics.
Cnief ar^ond tliese uere lr rteri-to racoi,.n, ruler-
intendent cf i',omrnents in Veriice, !r i'ra-ncesco
Valcanover, iuper-inl,enuent ci lcrks oi ,.rt i:r
Venice, lrofessor Giuseppe i.anchrni fronl
:'lorence, and re.r.resentaLives .lroffr tne ;tazione
:perirnerrtule Jel ./eLro \-.-.V., -n -.uranro. ln
addition, tecrnjcal ano aoi:,ir,istrative aovice was
avail,able from rr lerna:d !'eiioen, 0ir-i, rirector
of ICCjlOI,l, l,-r ;ennis r-in6, -oi, cf ihe ,rorwlcn
dLass resiorati3ri centle, a:iu Irc.fessor .iloy
iiewtcn, "r!, o j tne u:!iversir.-, of -{ori: ancl a
Vice-lresidenc c-[ tne itr."r.

2 iearvses ;i lr-e ,-Iass.

'lre 2't' days oi discussicns were ver]' lruill'ul.
aird can:rot adequately be sumarised. ;n t:ris s:rort
note. jrowever, anal]'ses c3Jriec out by the
S . i. v . shcweC 'unr l, -,ne ;li;ss in tr,e wrndow came
lron at least rrree d-Lfferent sources; (a) triSh
scca (tL.1-t9.2',. lta.,,t1, loh FoLa.rh (2.c-i.c,- h".)
,;lass vrnjcri ori..in:-fed in ..uano; \D/ iri.:- l-ot-sn
(U.r-ty.7t. ii..0) 61ae s witn ve4,7 little sod.a
( O. J;. lia..-r) ruf,ici- i,." oeen riade on ii I orest stte,
, resumabf;' .i n -erni,y, anc (ci .,,ass w.,erc r].e
ret-io ol'i,a J: L,u vas 2:l- anu rrrich -ts cert:-iniy
l:t,er Li,an t,pe (L1. ::-e rn,J .;Iacs wr,.ich r.:u
ceterj"orateo badly was type (b) and *ur;is irad a
white crust which contalneci i;rpsm ato syn,{enite.

J Analyses o1 t,he piiin-" (,rEisail-Le )

A1l" oi r,he ori;inal paint was o.t a iow-neltini
type containilr. leao oxide, witn potash as the
alkal-i, ano ir.e pi;;mentar-on coltaj.ned iron,
copper, ccbati, nickef anc zinc (ttie J-ast tlree
were nol all i.resent in everl' sai;rpte). An
interesti-ng feature was tnat hr,ree kincis of
original paint were ioent-ilied, but they uere rrot
refaieri to the cif-lerent gJ-asses -in a sinple
manner. iror exa,np]e, *,he paint wirich contaj-ned

4.pnoblernsi of eonseFvation
and nctsitonation at
cantenbuFy

P:OELii\..j tF lC:iSERVl: it)\. Al -t L ljT(,RAlluI
A j, lAl\'l-:!3'iFyr A FriVl]j/i ti- FOFMIR 4I,t,.,,

CU?3''Iil' P9I C'I ICES

Madeline ll. Caviness
lnslish Summarv

Frevious restorations of the e'lass
of Canterbury Cathedral j.nvolved some
falsification, especially in supplying

.. : " *:
coba-lt and nickel (in addition to copper and
iron) was .fo'mc on gjlass of types (a) a,rc (c),
Hrereas tne pa_irii l;ijch ccntaineci sone zinc (and
aLso priorphorus) was on one of the sa.u4ri_es of
type (b) ano it proiected. this 6;lass against the
wn-ite powder;' ccrrosion. I,ne paint wiij.ch
contained only iron and ccpper was fould on gJ-ass
.:1't.)'pes (a) and (c).

One oj tne problens _is that the grisaille had
been re-toucnea ourind one of the restorations,
using a bitmenous rrcolci'r paint wnich is partially
so-Irrbl-e in acetone. In sone cases it was thj.s
overpalnt,in6 wlrlcrr uas liftin6 lron ihe g1ass,
and j.n oi:her cases trle organic iayer itad caused
badly-fired. €lrisai-t-l-e to becone detached, but the
conplete siiuition has not yet been surweyed in
cietail.

{ llture action
it was agreeci tnat a teutr or' tbree Local

experts stroui,o r;u;ervise trre -iurure work to be
carried. out. r'ne tean ieacie: is Dottoressa
Serena ionanra, fronr the Superintendencl- of
iionrments, a.Iru s;)e vriLr be ;iven speei-alised
tech:ical assistdrrce D/ \i, !r ]orenzo ,azzarj:ni,
of tne ;Juperintencency ol riorKs of i\rt, wlio has
facil-ities such as gas clrromatography at the
iaboratory in S. Gregorio, and (il) Ilr r\1arco
Verita of the S.S.V., wiro will supply the
spccialised knowleti.6e about glass tecirnolory, anci
has faciLities such as X-ray fluorescence analysis.

lhe philosoprqy wnich will, 6uide thri-s te:m is:
(a) to preserve the artistsr work in the posit-ion
it was designed to occupy (i.e. in tne south tra:rs-
e;t) aO !o carrX/ out the restoration so that tne-restored glass will have tire corect light vaLubs,
even tnou6h the winciow wilf be li5hter tnan at
present;
(b; to retai-n tlie ori-6inal materiat as far as
possible; ascertain tne technologles used.l and
record the .hi"story oi tne window a-nci its
previous restorations ;

(cJ to report the restor.:tion in as ful-l- a roa-ruer
as possible (fu11er tlun is required by tire OViA),
for exanple by recoroing bne presence of ciirt;
craclis alrd hol-es; rust stainsl corrosion,
pitting and scratcningl and the concij,tion of tne
paint;
(a) to exanine all possible nethods of re-affixin5
tne Loose paint;
(e) to replace tne present i-ron ferramenta by
bronze T-bars and saddle bars.

new pieces which wer:e rnade to look old,
but there was little repainting of the
orieinal €Ilass to strengthen the desipn,
and cleanins was not so thorough that it
renoved paint from the outer surface.

Illodern methods, in use since the new

"estoration Centre was set up in Oanterbury
in. 19?3, have, however, involved experl-
ments in which orisinai slass has been
reDainted to improve the desisn, and cfean-
ing which has severly damaged the paint on
both surfaces. the use of painted backins
Elasses covers up any paint Loss which may
o.i.ur in cleanins, and renders the orieinaL



sLass inaccessable to the viewert bui
these, at least, can be removed again. Now

with reversible pigment, in or<ier to
missins'parts of the desien.

supply

A question that has once more been
raised at Canterbury deserves the serious
atten:ion of al.l- a!'t hj-stori.a:'rs, conserva..
tors and sci.entists workin.:,:r'i medieval
qlassr That is, sirould a.ny attempt be made
to pai-nt i.n detail- that has been lost on
the original pie:e ct'rnedieval sl.ass'i the
question wil ! no doubt be ho*,.Ly debated.

Thls notice is j.ntenderi +"c supply
information on the various netho{is alrd
policies thus far emoloyed in Canter'!ury.
Having a year aao corrpLeted the texl. and
plates for the Corpus 'rclume r,rn Canter bury
Cathedral , I an in a positlon to preserit arl
overview of restoration practices lrcm tl:e
nineteenth century to the present 'lime.1
As one would predict from the ger:er:rl
situation elsewhere, it was the norm in tho
nineteenth century--up to about 1S90--to
replace damaged origlnal pi.eces by moder"n
copiesr Georse Aus-fin (ar,'rive 18E.8-1842)

under ccnsideraiion by the Advisory
Committee is a pclicy to allow the restore
to Daint directl"y onto the original Elass

1. Detail ot Abi.a from the clerestorv.
ca.
1860 (photor Vietorla & Albert Museum).
fnsetr Original head, now lost (after
Racknam )l--

2B

was expert in his renderins of pastlche
]ate Ronanesque styles, but now his work
appears datedl in some cases, fOr ingtance
where Rackham published the original head
of Abia, sinr:e }ost, it is possible to see
how far the painter interpreted the
orlsinal design ln his copy (fig. 1).1

In thj.s century some extrenely mis-
Ieadine restorations were carried out by
Samuei Caldwel"l Jr., but most of these
i-nvolve panels made up from glasses that
are in part old, in part treated with aei.d
and a false palina to lock old.J In some
of these panels o1d glass was used as a
palimpsest, that is the original paint was
cleaned off, or turned to the outside, and
a neiv design pai.nted on it. Much old glass
was thus refired, in the wood kiln at the
Blackfria:.s studio. However, the practice
f repainting rnedieval glass ln order to

strenethen the orieinal design was very
seldon usedl I illustrate a rare exanple,
where it is ap: arent that the whlte drapery
cver the shouider had deteriorated on the
in-ide to -lhe extent that the unDainted
areas were deepJ.y excavatedl probably the
ridses which marked the position of the
+"race lines no lonser had any paint on
then, and it is here that the restorer
appl,ied his brushl no modell.ing wa6hes
were supplied so the result is dry and
expressionless (fie. 1 ). 0n the whoLe the
llaldwells preferred to rrake their modern
pieces look ol-d, by immi.tatine the appear-
ance of old paint. No measures were taken
to protect the ancient glass, except in the
occasional use of backing glasses to sup-port edge-mended oleces. Since patina was
admj-red for its me"Liow effect, J-ittle
attemot was made to clean the g1ass, except
for a light sponging with water.

,qfter a compLete break in the contl-
nuity of restoration work at Canterbury,
foflowing the retirement of Samue] Caldwell
,lr. and his assislant in the 1950's, a new
atelier was set up in 197J that is devoted
al:nost entlreLy to workinq on the Cathedral
elass, Study of the qlass fron exterior
and interior scaffoLdine in 796? and l9?l
had precioitated widespread concern about
the condltion of the slasst much of this
concerr was. reported in the 1972 CVMA
Colloquium.4 In view of the pressure of
work at other centers in England, notably
i.n Norwich and York, and the hazard posed
by transportation of the Canterbury glass,
the decision was made to create a new center
elose to the Cathedral. However, there was
no personnel avail.able with experience in
handlj.ne and treating ancient glass, and it
was considered necessary to train new people,
and to place the operation of the center
under the scrutlny of an Advisory Conmitteer
it was the intention of the Committee that
trained personnel from the contlnent would
spend a period of time in Canterbury ln
order to faniliarize the new team with the
best accepted methods of glass conservation,
but this alliance never took place. A
stained glass artist who had trained at thewilliam Morris Studi.o and who had had a fulL
career as a. practicing designer assumed
responsibillty for the Centre. His aes-
thetic philosophy had been fqsmed long slnce,
as quoted by Armitage.)



. Since 197) a serles of experlmencshave been conducted" In each iase irnportantoriginal panels have been riJxea. 
- 

tn! orthe first experiments involved "improveme,:ts,to the face of Elizabeth woofvillei-i'po"-
!I1it of the queen executed clurine'herrttettme.. A piece that was alreaciy missing'Enrough the neck and jaw in 1?69 hid beenreplaced subsequentlV, and edge-mended tothe original fragmentst sone paint_Ioss had

2. Poftrait of eueen. elizabejLh #oodvilLe,
ca. ilr8(: state in 1qi,a-IafE6fh;;-)l-'
occurred at the upper lip at the tirne ofthe fracture (fis. Z). Mr. Cole ."Lected
to clean and re-fix the edges, usingaraldite for the bond, which he cured at
10oo F in the kiln. xe tr,en i"p.i"i"o trr"rnouth, principally touching in tne det-ficient up. er 1ip (fig. 31. Extant con-
temporary portraits were not consulted.It is not known whether the pigment used,though applied coJ.d, is reveisible without
damaging the orlstnal palnt.

Slnce that time it has been thepoJ.icy of the Advisory Conmlttee {o allowthe restorer to supply painted a"i"ifs tf.,"tare rost in the original only on backingg.Iasses; this has hid trre .aia"faee-o:leaving the original unclisturbea-lnd-intact,while "cornpretiirg,' trre imagei 
-.i 

"iiJr,-tir"as-responsible art historical opinlon pre_y1i]", the baeking plates can UE-rero""Otrlss. 4, 5, 6), The solution was a com-prornlse.. ft was arrlved .t o"fy-.fie.examination of several pieces tiai-r,ai unenplated in the 1940rs ani a repori-U"-O".Newton to the effect trrat mo:.siur"-i"I notpenetrated be.tween the olrl and new gi*"";1n any case the decision to provide exterior

.:u.*'..
orotective slazinq at Canterbury consicler_acry ressens the chance of such- backingpLates holding moisture against ttre ancientErass. Une might, however, questlon thesreat expense of making these pfaies inview of the probabifity ttrai .'ro."-"n-fiehtened adirinistratf6n wiir-reiuir!"tn"i,removal. And clearly, in some cdJes. tr,eerpense has been needlessl for instance thewhite stop-sap with a fan of Or"p"ry'iolds

which had been used in Neri.swas strensii,ened in this wav.no meanins in the cesien (iii.
lower stomach
though it had
8).

The use of painted backing platesralses anorher serious questioi,'tnai' ofadequate documentation.' trr"-poii""*i"adhered to in principar (wiirrl-ii-ilv'i"o*_
redee_, cnry a iew lapses in piacii.cL)'tn"tthe. Etass 

. 
i s. Dhot ogripirea -in'c oni.iii"a

1]5ll "oldiliofis, panel by panel, beforetreatmentl it is also ohotoirapn"a,-in tnesarne ccnditions, after restoraticn. -iior_
ever, no reeord is made after cleaning and
!:l-o"" the. origlnal sfass is teaded tl_sether with the backlng platest in oifrerwords, there is no way ti fcnow'trow rnuefrof.the original paint is :.osi fn-"f"Ining
?:d. jh:l ',replacid-- on the ua"iini-ii.te.rr rs thus :.npossible to know how-mirch ofthe pj.sment wL now see on the face ofJoanna -or Nerl is new and how lnu"f, o"fginafeven if we compare trre pre-resior.tili a'na



4. Head of Joanna fromttreffio.prlor to restoration.
5. TIe sane, after res-
toratlon.

6. -P+lnted backine plate
used in the restorati.on(@
Science Annual, t9?8)

the drapery of Phares (figs. 7, t0). 5) The

post-restoration photographs (figs. 4, 5,
!.r^9)r the heavy trace on the badking'piiteaLters the character of the orieinal-- (iig.
6), This 1eads ne to the second iino'or
experinent conducted at Canterbury, that ofre-surfacing the aneient glasses.-

The methods of cleaning ln use in l9?5
werc fully published 1n the Smithsonlanl6
they were a revelation to sei6Ef-ii6fr6Ers
of the ldvisory Cornrnlttee. The full oro-
cess involvedr 1) Soaking in deloniz'ed
water 2) Removal f,rom the leads 3) Clean-
ing in an ultrasonic bath with ammonla and
deionized water 4) lirbrasive cleaning of
the outer surface. This stage was often
entrusted to volunteer helpers, and no
indlcation was glven to thern whether back-
painting was present; a great deal of paint
was removed in this era, for instance from

inner surface, acknowledged to be painted,
was protected by running an epoxy resin
and acetone solution over the traee-Iinest
the rest of the aurface was thoroughly
clean6d with a high-speed fiber glass
brush. Noone executing this operation
knew that nedleval glass painters used a
three-tone layering of pigments and that
they should watch for modelling washes
next to the trace-line. Nor did they work
with photographs beside then to help ln
decipherine the painted deslgnt each frag-
rnent was handled out of its context. 5)
Acid pollshing of the outer surface, u,sing
hydroflouric acid. This would be guaran- I
teed to remove the last tracec of back- tpalnting.

. Thls experlnent, toor cauged great
eonsternation -among the ldvlsory Comrnittee
lld thg principal Foundation thit was givinglrnanclal_ support. A moretorium was called-on c)-eaning until there had been furtherconsu.l.tation. When I last vlsited Canter_bury, in 1977, I was pleased to find that
muc_h Ereater care was being taken to iden-tify orielnal palnt before"cleaning, tfrougtrI was unable to assess any of the iesultsl

The practice of supplying lost detail
on backing glasses has continued. In many
cases these glasses are colored or "tlnted"
to restore the supposed orlglnal colort for
lnstance the hat of Nerl' a flashed ruby
that had become almost white, was restored 

^to brilliant red (figs. 81 9). The faces, ('i

too, are now to be tinted.



B. Detail of Neri from the clerestorv.
ca. ot
eanterbury Cathedral RestorGTion Centre ).

9.. Hea_d 4nd ha! of =Neri clurine restor_
aTlonr Del'ore CJ.eaning. 10. The sane-pxteriofr no.!e the laint orr the beard andna].r (al'ter i\iature/Science Annual , 1928,

1. See aLso M. H. Caviness, The garlv
!t?ined GLagq_ 9f -C?nterburv CETtredlali
Yrrnceton , l9??, 16-22,
2. Bernard Rackhanr The 4ncient Gl.ass of
9+rr!-4rv-9e!hed ra r, @!'Le. sCa, In l9?5 I identifiecl theoriginal head and hands of ZerobabeLr usedto make up a figure in the 

";;i;-;;;itranseptl they were to be returned io tn"original figure.

- Finally, the question has been raisedagaln whether Mr. Cole may dispense with
backing- glasses and once more iaint on theoriglnal glass. Mr. Rees-Jon"i, proiessor
:nerltus 1n the Department of Technologyof the Cortauld Inititute anO a ipeciafistin the restoration of panel p.inil"e" i"to "demonstrate the reirlacem6ni oi- io"t
painted_work using a pigment wiricir coufaoe easlly removed in the future if necess_aryt" he is currently working on a pleceof border. The imminent posiiUititi-trrat
a policy.of.repainting thb origin-i"glass
may be aclopted seems-to call for a completesurvey of current opinlons and practices.
_ Irly own view is unequivocal. ls to theclaim that the origina:. -aistriUutioi 

orpalnt on the surface of the glass may, insome cases be demonstratecl "icientifically"(eg. under thc microsc;p;i, ;;;;"dJ"J'"ot
make it posslble to paint i" . iin"-ir ti,"same.denslty or exprLssive quality 

""-tt"?rlgrnaLr any new painting is interpretive.Ano we do not have the right arbitririly toc-ontamlnate and falsify historical e.ria6r,"e,above all not in the nime of conservaiion.Our duty, _clearly, 1s to prese".r. *t"i"rr""nas come down to us of the original, intact."Restoratlon,, is inevltable i"-"i"i,lei er"""when there is.a structuraf aJieci-irJra o.glass nissing) -and the manner fn wni"n sucngaps are filled--whether by ptain e1a;s as

in York or colored elass painted ln the style
of the rest of the window as ln many centers--
1s a natter of opinionl restoratlon that goes
beyond that, to tamper with the appearance
of the orlginal parts is not only inaccept-
able in this century on historicaL and
aesthetic g?ounds, but nay be at vari-

anee with conservation. For instance, in
the case of reversible pigment which is
applled to cornplete a trace-lLne that lspartly lost, the origlnal pigrnent is
likely to be loose adJacent to the area
of loss, so that the new pigment w111
penetrate under it. If the new paint isfater removed, as it ls likely to be since
the next generation wlll find thls inter-pretation dated, more origlnal paint wtl1
be removed with lt. fn short, iuch
experiments are extremely costly.
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o ''PROBLEMES DE CONSERVATION ET

DE RESTAUMTION A CANTERBURY:

CHRONIOUE DES }IETHODES ANCIENNES

ET ACTUELLES.'I pa-r M. crodecki

Les restauratlons de 1a vltrerle
de la cath6drale de Canterbury, ant6ri;
eurs d 196O, comporlrent de graves

alt6rations, en partlculler dans le
renplacenent des verres perdus ou

cass6s par des plbces neuves' vle11-
lies artlflclellement d 1'aclde ou

A 1a patine, et pelntes dans un style
lmltant celui du Moyen Age. Par contre'
11 y eut peu de repelnts sur les verres
orlglnaux, repelnts destin6s i renforcer
le trait, et il semble que les nettoy-
ages srendomrnagdrent pas 1a grlsaille
pos6e ir ltext6relru du verre.

Depuls I97t, le nouveau Centre

de Restauration dirlg6 par M. Frederlck
Cole, a ut111s6 des Proc6d6s Plus ou

s. book t-evierlts
THE STAINED GLASS OF SAINT-PERE

DE CHARTRES

by Meredith Parsons Llllich

This sunptuously produced book

studies the stained-glass wj-ndows of
Salnt-Pere de Chartres, a parish
church which before the French Revo-

lution was the church of an lmportant
Benedlctlne abbey. The windows' their
splendor apart, are significant for a

number of reasons: they are a complete

set, ln itself a rare clrcunstancel
they follow a sophisticated yet hono-

geneous subJect prograriln nalntalned
through a perlod of construction that
spanned several generatlons; they

rnolns centestables et domnageables
pour le verre. On employa des repeints
d froid et des nettoyages par des noyens

m6canlques et chinlques qul ont eu

pour r6sultat la perte d'une grande
partie de )-a grisallle sur 1es deux

faces du verre. Aprbs lrarrOt de ces

m6thodes de restauratlon, on doubla
1es verres a1t6r6s par des veres pelnts
pour supplder aLD( manques de la grl-
sal11e, mais cette technique rend
liexamen du verre original ioposslble.

tsien que les verres de doublage puissent

0tre enlev6s lors d'une restauratlon fu-
ture, ce proc6d6 est long et co0teux.

C'est pourquol, Ia politique actuelle
du Comit6 Consultatif est de permettre

i nouveau au restaurateur de pelndre

d"irectement sur 1e verre anci-en avec

une peinture d frold r6versible' pour

restituer la grisaille disparue.

straddle the line between the glowlng'
color-saturated gloom of the early
thirteenth century and the clear'
light-pasising glass of the fourteenth.

The w.indows are analYzed fron
the perspectives of historic docwnen-

tatlon; styllstic relationships' both

lntrinsic to this set and with other
monunents; and lconography. The sectlon
on iconography lnvolves a nost thorough
presentation of the development of these

subjects in France at this Perlod.
The book is a nonograPh on a l1tt1e-
known ensemble of stained glass win-
dows; lts lmportance lies 1n lts de-

finition of a style hitherto unreco-
gnlzed, one of the naJor styles of
Gothlc French glass Palnting.

3e



Meredith Parsons L1l1lch is
Assoclate Professor of the Hlstory
of Art at Syracuse Universlty.
LC 77-13926. Bl/2" x1Ir', 112 pages,
12 color plates, 101 rnonochrone
plates, 1! line lllustrations, notes,
bibllography, lndexes. Novenber
Croth (o-8l99-1o21-x) S 40.oo
All prices and publtcation dates are
sub.lect to change without notice.
Books w111 be bl1led at the prices
prevalling at the tlme an order ls
recelved. Payme4t must be made ln
United States curency or the equi-
valent.
A complete statement of dlscor.rnt and
return pollc1es nay be found j.n the
ABA Book Buver's Handbook or nay be
obtained by writlng dlrectly to We-
sleyan Unlverslty press, 15 HLg;h Street
Middletor*n, Connectlcut O64j7
(2o1) 147-6965

6. abstnactsi
/J.. ,iu--:-.....;, .... -,.-.-'--. ..r..
q!^!!,9Liug*p..-a.r l4rdzh-Lj. c.. a-nC -tAliTlti. J.C.
trq/U) ".ftuue de i-'aLteration des vilraux
anciens par microscopie electronique a balayage
et microsonde" (Stu4y of the weatherj.ng of
ancient windows, usin6; the scarnint electrcn
:icroscope and rhe n-icroprobe; Sil-icates
fnctustrieLs, 1978, !1, 89-99.

The authors have produced. another of their
excell-ent studies of the weatherlng of ,;lass,
where sectlons have been cut of corrosion pits
and the contents i-rave been analysed wlth rire
electron nicroprobe. 'Ilreir r'is. j srrows tne
uistribution of X, .i'lg, i'la, Ca, S, Si, AL & pin a
pit i-n ilth century glass frorn .A.rniens Cathedral;
the first tirr:ee are conpletely absent j'ron the
pit, though present in the glass, and the last
three are generally present fairly unifonnly.
Tne sulphur ls present only in the fissures of
the contents of the pit and cloes not reacjt the
surface of the unal-tered glass; Ca and P are
deficient in a wide band near the sr.:rface of the
unaltered glass.

The case or' the weathering crust on the
internal" face of lJth centu:y glass fron EVreux
Cathedral- (fie. 4), where the potash content of
the glass isihigher (fA7J) tiran at Amiens, is
different because the sulphur is no longer
restricted to the fissures but is distributed
in an al-most homogeneous nanner. On the
external- face of the Lyreux gtass (lig. 5) ttre
sulphur is again associated with fissures in the
^*,^+

,,'.'*.''
Libraries are invlted to write for
inforuation on our standlng order
pl-an.Individual buyers are urged to
order books in thls catalog from
1ocaI booksellers. Uhen this is not
posslble, orders nay be sent dlrect-
ly to the Press wlth full payment.
On such orders shlpplng costs r^,i11
be paid by the press.

Domestic Sales Representative
Colurnbia UnJ.versity Press
962 West 11lth Street
New York City, New York 10025
(2r2) 678-6777

Foreign Sales Representatlves
Continental- Europe and Iceland
Boxerbooks, fncorlporated
Llmmatstrasse I11
1O1l Zurich, Switzerland

There is a.n important discussion of the
relative solubil-ities of ten different possible
weatherin*; products (tne hyd.roxides, carbonates,
bisulpiiites, sul"plLites and sulphates, of calcium
and nagnesiun) in an attempt to explain the
reason for the layer near the glass which is
defici"ent in cal-ciun a.::ri tire compJ-ete absenee of
magnesiu;n accord.j-ng to the irypotheses of
R.G. I,lewton ard I'I.ii. Ranr; tne forner consj.ders
that hydroxides a^re fo:med. first and the latter
considers tirat bisulphites are formed first
(but see abstract i{o.l)f below).

The firtaL part of rhe paper considers the
effects of cleaning agents, a-ed l.igs fO erd l_1,

show how a l5th-l/th centurl'window froro
Seauvais Cathedral was damaged, apparently by
a netal brrrsh, ciuring al earlier restoration,
and these scratches iave corroded. fn another
exampJ.e (fi6.fZ) scal.ing a:rd fissr:rJ-ng of the
surfaee of 61ass from lrAube Cathed.raL is
sini.lar to the dalra.ge caused when glass is
cLeaned witn iay*drofluoric acid. (Conmentary by
Roy l,iewbon).

145. G.A.
POLLARD. A.M. (1979) "A Study of the weathering
behavj-or of nedieval- glass fron York irri$!,tert,
J. Gl-ass Stud.j.es, 1979, 21 (forthconing).

The authors analysed 1!! sarrlles of nedieva.L
glass fron York lviinster, using enerry-dispersive
X-ray fluorescence analysis.



This study suggests that medieval- glasses
do not weather noticeabty in 500 to 800 yearst
orovided rhe rriiO^rr content is larger t'ran 6Q"
in such cases 1t 5""t" to be imnaterla-I wnether
the bal-ance of the glass is nade from I'R,Ofi or
from RO, at leasl within the rinits 4;"-16;'

"R^Otr and 4l*1r",- Ro. ln btris compositicnaL
refion significant dj-fferences are found
beiween glasses of different ages; for example,
the averaSe alkal-i content decreases from a value
ot I2/. "R^0" for tlreffth-century glass (21.1!-
aO) to t6" for fourteenth-century glass
(zi;: no) i and e.Ji" "Rro't \29.)i- ko) for 3lass
from the fifteenth ceiturY.

In Slasses made toward tile end of the
me<iieval, period, especialiy in the fifteenth
centu:1r, pieces are fourd wiricri ccn-"ain muctr less
than the usual arnount of nnagresia (+.5 to 5.77'
MgO, cornpared. with 8 to D-7"). These have a
relatively superi.or durabilj-t;' and seem to have
had a different place of origin because they also
contain Less than the usual proportion of potasn
in the al-kali. 'lhere is also a very rare kind
of blue twel"ftri-century Slass wh.ich contains e'n

exceptionally large a:nount of slJ'ica (about '12"1"

"SiO.") and a ni5n proportion of soda in lne
alkafi; tnese pieces aLso must have had a
differenb p-lace of origin.

When the s.ilica content fal-ls befow the
level required for resistance to weatherinSt
then either pitting cr crusting can occur.
There is a narkeo change in chemical- benavior
because the replacernent of silica by "non-brid.ji
("R-0") orygen atoms now seems to be about t'rice
as 6a:laging to the durabiJ-ity as replacement by
rbridgingrr (ito) orqrgen atons. i{ithin ti'iis
conpositional field' pitted glasses ca-n have
tesi tiran 6,r; "SiO-" arrd crusted glasses rarely
have more thar 5ol.""Sio.r', but if tney do' then
the "F.^O[ contenL wi.Il fenera-ly be above I;7'
becaus5 the "siO,"/"RoO" racio tends to be

about {.! for crfisted'gl-asses. Unweatnered
glasses (except the rare bfue 'extra-durable'
type glass) rarely contain as rnucie as I)"v "RrOtt'

The bound.aries of the conposilicnal areas
seeru to be quite crj-ticaL and it carr now be more

readily und.erstood now one piece of glass (e'5;'
their No.2!O) can have half of its area
ulweatirered, a"nd hal"f markedly pitted'

In the conpositional te6ions for pitted ano

crusted glasses, tile differences in average

composition for glasses of different ages tend
to disappear. i'or exa:nple, crusted Slasses
have "Si0^"/'tR^O'r ratios axound 4.5' ancl hence

it is onLf tno5e for:rteenth-cenuury 4lJsses
having the higher al-kaii contents wnicri form
crustsl lifteentn-centu-ry Slasses forrn crusts
so ra^rely that exa:nples are dil'ficult to firrd'
(Onl-y. one was discovered..)

In the light of these conclusions, pitting
is now regarded solely as a iess-severe forrn of
crusting, accornpanying a soneullat .1ower "R2OI
content and hence a nibfler "Sior"/!tilr0" ratio'
'I'LLis is borne out by r,nt exisrefice of marry

pieces whicir could. oot be describeo as bein6
;ither pitted or crusted. (Abstract by Roy

r\ewbon)

7Aa Hi rch T.- T.- - (;LAJU'- lJ.-h-. a-lq lu\-DJi,s'
i-r,. fis-i 'st-i"c"-leaching of g-asses and

glass cerani.cs" (forthcoming)

'' This is a particularly lnteresti-ns-
tecimicaf paper concerned with predictlns the
ourabil,ity of glasses, baseci on nodern
acceferated-weatherin3 tests arlo. on observations
made on glasses which have been ouri,ed for
various l-engths ol time, froio about JOC years
to llOO yeaxs ard, in the case of chert, for
JO 000 yearsl The work was funded by tire

''lucl-ear ileguJ,atory Commission in the USA' but
nost of the alcient l,lasses were derj-ved from
lritish sources and j-t is therefore a Eood
exa:nple of co-operation between the USA a:li the
ut(. Ttie work was canied out ro help in
predicting the behaviour of glasses used for
the encapsul:rtloli of nuclear waste roateria] but
medieval a[o trom&a 6lasses were incfuded and
hence tne results are of interest to collsersators.

u.'ater lras used as tlie 'rattackin6 agentrt to
prociuce corosiorr of iire 61ass a.no tile extent of
weatnerin5'was assessed by measurin;; tne thick-
ness ol the -Leacired layer on the smiace.
Jrear attenticn vas paio to the ralio of the
surface area (se) of the glass and to the vofme
(V) of the water used.. A sma-Ll- volr:me of water
prooucei. 6reater atiack on the glass than a
larger volurne oi water (because tne alkalinj-ty
increaseci nore rapidly irl the snal-]er volume).
lnus a iiidh value of iA/V produced rapid
attack on the dlasses a,nci a lovr SAr/V value
Lroducedslower attack. ]jut al,l the i:iasses
were attacked to sone extent. 1'he chenicaf
composition of the 6lass, the rou6imess of its
suface, a.no the prese,ice ol scratches uere a-Lso

of i;lportance in affect.in,, the rate of attack
by the water.

The success of tLis work was made possible
oy the introriuction of new .instrumental analy-
tical techn.iques; io,r-bealL spectrocirelilical
&ralJsis (f:SC;r; 1s so sensiLive that the
refative durabilities ca.n be detern)ined on

different parts of the surface of a sin5J-e
piece of r.ecj.ieval glass. iloreover, no 61ass
is so dr.rrable that its weatheriil,; rate carr-rot
be detectea by II3CA. Ior exa:rple, the
corrosion ra-te of iile 'rery o'urabie :-E9I 81ass
was f:und cq be u.02 !n icr da; in oisr-l}led
w?!€r uL yltC, wnereas bot LIc --ass cor:oced
at the rate of '1.18 1n/da:l u-noer trie sa,rf,e

conriiticns.
iney fomd -bhat a rlari:ei cnan.;e j-n 

"her:inetics cf the attack on 5lass by water
occ'drred wiien lhe pu reacheci a "critical' valuetl
it sone g,oinl between 8.j and !.i, depencing on

ine conposit.ion li the Jlass. rt i'ras also
.found tn3t certain Inateriills, such as aluina,
rrad. a strong]-y 'rpassivatin.j" efiect on the glass
(tir" ao""lilil; rvas 6reatly increased) when j't
was present either in tlte water or in the glass'
(Conmentarx' prepared by iioy i{ewton. )

148. :LSri'.. D.A. . JOinisoil . li.L. . iilvr-i,' J. a:rd
ALiJlrlS. 1,'.C. (1969) "ilineti.cs of leacirin6 lead
6lass by etirylene diamine tetraacetic acidrt
J.Aner.Ceram.Soc' ' 

)-969 2. tI8-122.
This paper provid.es a warning tirat glasses

which contain fead oxide can be attacked by
illTA sol-uticns' even at pH=/. A silica-
enriched layer remains on the surface arld all
increase in effective surface area takes placet
indicating that trhoneyconbing'r or roughenini3
of the surface has occurred. (iVote ly Roy Newton)



)49. iAVL. A. (f97a) "fnffuence of conplexing
agents and natue of bu-ffer soluticn on the
cheinicai durability of 6J.ass. Part l-. Tneoretj,car
riiscussj-on. Gl"ass -iecirrol. , 7978 D 162-r.

T[is rather theoretical paper snows that the
attack on glass by water depends on the nature
a:rd concentration of the buffering i-ons in the
water, as well- as on tile ph val-ue. ;riien rDTA
is used for clealing; 6;lass, the effect on
al-u.nina in the glass. is a naximm at a pH value
ot 5.5, much lower than is generaily believed..

l!0. }AUL. A.. a"rd YiI|ISSIFI . A.. (l-978)"influence
of complexing agents and nature oi' the bufferin.
solution on the chenical ciurabili-ty oi 6iass.
Pat:t 2. lffect of EDTA, ethyl alcohol, and
s[,.aJ in the leach solution.

This paper, originaiJ"y abstracted in ii.L.
1,1o.26, as \o.295, ha.s now been publisrieri in
Glass leciuol., l97E 12 166-170. l'he autnors
snow that d)-lA will extract both lead a.nri potasn
frorn glasses which contaln 1ead. Ethyl alcohol
al-so fcnns sol-uble cornpJ-e>:es witn lead, anci twice
as mucl'r leao is extracteci o1' a JQ" aLccnol sol-u-
tion tnan by water alone but, in tine, a
protective layer of ethyl silicate forns on the
surface. In the absence of 1ead, tiee al-cohof
greatly reduces tne attack on the glass due to
the forrnation of ethyl silj-caie. 'l'he additi.on
of sugar to water can double tne extraction of
J,ime fron glass.

t\-156. i-I,ii-lrtrc JI,' i'i-ir GElil,tri]i rjiciri;lRsr

C.i ..ttlllIAIS (Verein leutscher In5enieure
fllI - Koruni.ssion tieinhaltung der iuft.
KolIoquiurc Sauerstoif haitige Schwef eJ--
verbi-ncii:ngen) Augsour5 J0 l.lay - I June
T97E.
i'iaq1r papers were given to this Coll-oquiur
and it appears that, a.Ltncugir salphur
dioxicie wil,l attacr stoneruork a:ri cther
naterials, and a.fiect plant li1e, it
does irot seem to harm people wnen
present in the concentrations found in
polluted air. A few c.i rhe papers are
abstracteci befow:

,11. ]IATTIGE.LLI. i{. C. ( 1978 ) "Reali.stic assessment
of respirator;' effects of i0, and sulphates"' p.1.

-[he autnor states: 'rlJnequivocal eft'ects
caused by ... S0, are noi cl-j-nically evident nor
h,ave ever been d5cumented. .iiffects of tlis sort
have been cfained or conjectured but they have noi
been proven or dccumented by a4y controlleci
observation study.'r There is no evioence that
S0^ affects huna:r subjects ai concentrations below
5a6 ys/i. (ibsrract oy noy -,ewton7

1r2. i-tR?\LZZItiI. J.C" (f9?A) "])ie ;rinwirkung von
Schwefeloxiden auf mittelalterfiche Glasgen3lde'l
(The effect of sulpnur oxides on medieval painted
glass), pfi|-4C.

Ihe cher.r.ical conposition of ine 61ass
deternines its resistance to attack by atmospheric
agents. i'iar$r nedieval 6lasses are no longer able
to witnstanci present-day atnospheric inpurities
alrd axe decaying with va.4ging degrees of rapidity.
Particulariy at risk are uaprotected painted
gJ,asses which a:re continuaL-Iy exposed to weatner-
1n8. These val,uabJ-e works of art become opaque
and lose their radialce and visual i-mpact
beneath thick weathering crusts.

"l* 
n'

l'orest glasses, with their iri6;h potash
ccntent, are particuJ-arly rulnerable and tne
resistance of a dlass ca:l J-arge_Ly be explained by
its compatioilitl' viln ""tU"t it is on this that
-,he basicity value d.epenris. Ihe basicity of both
a nelt alcl of tne cooLed gJ-ass increases as the
al-kali con-,ent r,ises and in the sequence Li-lla-K.

Atmospheric inpuities - taken as a whol_e -
are acid a:rd represent a sigrrlf:icant da"a6er 1or
nighly basic forest tlpe glasses. This chenical
reaction is an ion exchange vhich reduces the
momt of alkali ions in tj,e g-iass. ,i,he alkal,i
rons wir-ich have been set .free ernerge on the
surface ol the glass anci are washed away by rain
water. Nurin"; the leacr,in5 of^scda-lime 5lasses
rn a teif,ireratue lranrje belov SOuC a water mofecule
al-so enters the gl-ass structure with about
every third proton. This is one reason, alnong
others, w\r restorers sliould never heat ancient
6lasses, as even naierial- which appears to be
;ntact can sufierr i.::rloreseeabl-e damage if i-t
dries out.

fue worst atnospheric irnpu.rlties for
stained glass in tod.ay's polluted air are silphur
oxldes. \''ith water these gases fom acicis. In
the presence of oxy6en ano, for example, inon as
catalyst (both present in sufiicient arnowris in
the atmosphere) sulphurous acj.d and sulphr.rric
acid can be present alongsioe each other. The
weathering ciusts on the outside of the gLass
contain the roixed sulphate syngenite
\i,"SO, . CaSO, . li^O) ano careful a:ralyses

z- _4 - 4. Z.enEbfd conclu3ions-to be dral.rn about the oirec-
tlon of flou oI the rain water. It ihus becones
possible to nake statenents about the posj-tion
of a pj-ece in the panel once it has been removedl
which part was at tne top and which at the
Dotton.

Sli.ght leaching, of the kind wnich can be
obsened on all glass, even aodern naterial,
does not have a.rly ha-rmful effect. On the
contrarXr, the surface becomes inpoverished in
alkali lons and thus more resistant. iiowever,
if the reaction gets out of control, as is so
often fo'md wj-th forest glasses having an alkalj-
;onuenL or .,,ore rnan l-t nol7", tnen leaching
causes a weakenin5 of the gl-ass network. Ihe
conosion phenomena described were checked. by
meals of laboralory investigations arid the
synthetic weatherj"nl; crusts compared with naturaL
corrosion products"

fhe author concludes that atnospheric a€ents
ard espeeially sulphur oxide, wnen present j-n

extremely lr-igh concentrations, have an over-
wirelming effect on painted glass so that unless
protective measures are tei(en these valuable
exaurples of nedj-eval- culture will be destroyed
in the foreseeable futr:re. (Abstract prepared.
by Roy iVewbon)

,5r. FREI{ZEL. G.. and ULRICH. Eva (19?B)
'rtr'llhrulg durch den Augsburger Don - unter
be s onderer Bertlck s i-cnt i gung der Glasnal erei- rl

(.t guiaea tour ror:ld Augsburg Cathedral, paying
particuJ,a;r attention to the staineci glass.)
pp,4r-2.

Rather surprisingLy, for a contribution to a
symposium on air pollution, th-is paper is exactly
what it claims to be: a guid.ed tour of the
Cathedral in wirich the history of the building
is described, the five pro1lhet vindows, etc.,



uithout aJ{r rnention of S0.. No doubt it rras
provided for the benefj.t 5f the deLegates at this
Synposiun hefd in Augsburg. (Comrnenta:ry by Roy
Iierrbon)

,54. LANDAU. E. (t978) "lasis of the u-S.
Standard for S0^ and the recent state of
d.iscussion", pp:5r-50.

The author d'iscusses the ltay in which the
rrnationaf prirnary ambient air quality sta:rdard'l
(ri.qgqS) was set up and how, as with aL1 studies
of epidenics, it has its linitations. iie

concLud.es '... \'/e axe not able to specify the
role, if a.ny, piayed' by suiphur d'ioxide." He

afso finds no evidence tnat ozone and S0,
(O.r? ppt of each poLlutant) had any effEcts' or
irrri s-o^ is a co-carcinogen. (Abstract by Roy

Newt on J

,55. PINKEIT. S.a. (r9?e) "Oxiaation of S0, in
the liquio phase" PP.12-J-1.

This rather technicaf contribution contains
an interestj.ng corunent that oxidation of S0,
can occur in stored. rainuater because it
contains snall- traces of manganese ions. 'rThis
is coropleteJ-y d.ifferent frorn ttie kinetics in-
d.istil-l-ed water solutions a.nd dernonstrates the
inportance of using raintater for these studies'r'
(ttigtrt tnis kind of effect sonetj-mes be
i*portant in conseruation work?)

1'he author also iound that, even in 'rclean"
air, a.rry S0. will be oxidised very rapidly, so

that hre nee6 to corlsider the presence of
sulphuric acid (and suJ-phates). ratirer tha.n
sulphurous acid (and sulphites)- 'rThe reactions
arg probably coraplete within a few minutes at
lO"C and allow sufficient sulphate to be formed
to a.ccount for most of the levels observed in
rainwater within the expected lifetirne of a
no::nal cl-oud sirstenrl

This paper suggests that S0, is not
ava-ilabLe in the atmosphere to f6rn the sulphites
or bisul"phites which are discussed. in abstract
lio.145r above, a.nd the hypothesi-s of I'I.H. Ray

nay-bL'vrong. (Connentary by Roy Newton)

155. @--&. t'Evidence for possible acute
rteaftfr effeCts of ambient air pollution fron
time series analysis: I'iethodological questions
a:rd sone nev results, based on liew York City
d.aily rortality 196r-7 6, PP -r4-r,

l'he 14-year period, 1951-76, is of special
interest because the SO" levets feII 'greatly,

lhe avera€e in tne firsf half of the period
being approx.inately ! tiBes as rouch as in the
seccnd half. There was no sj-gnificant stati-
stical association betr"reen daiLy Su, and daily
mortality when thc data were corrected for
other knovn effects, such as the tenperature.
-fne autrlor Soes Jn to state "The liO" standard
wilich ltas noroinally and erroneously-set on the
basis of health considerations does not stand up

in the face of the new situation when one

considers the high economic burden of the
present electricitY costs ..."

357. !u,!!!L-rl.felitt (1978) The Stai{red
Glass of Saint-Pdre ie Chartres, Middletown,
Conn., Wesleyan University Press, 1978, 2I2 pages,
12 color plates, 101 black and white plates'
J-5 figures, bibliography, index.

A monographic study of the stained 81ass of
the church of the former Benedictine abbey of
Saint-Pire (now the parish church of Saint
Pierre) in Chartres, l'rance. The remaining
windows occupy the clerestory and choir trifor-
ium and date ca. 1240 to ca, 1315. Chapter I
presents docunentation of the abbey and its
building prograns and restorations, Chapters
II-V contain stylj.stic analyses of three groups
(choir, henicycle, nave), including the develop-
ment of grisailLe and of the "band window" for-
mula. Relationshlps to other ensenbles in the
idestern French school of stained glass: Cathe-
drals of Le Mans, Tours, Sdes; former abbey-
churches of La Trinitd de Vend6ne, Evron.
Chapters VI-IX study the iconograPhic program,
textual and visual sources, relationships to
French and non-French iconographic practlce in
the Gothic period. (Author's abstract.)


