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PREFACE
This reportis for all tapestryconseryators
who havewonderedwhetherthe answersto their questionsare
buriedsomewhere
on the shelvesof a library andwhetherotherconservators
are atthatverymoment
facingthe samechallenges.
My hopeis thafthe surveyhelpsyou betterunderstand
whattechniquesour
colleaguesin the united Statesareusingand,to ,o*. d"g."", to whom
we can
--- affributesomeof the major technicaldevelopments
that haveoccurredhereou., iir" pastfifty
fe;r.
I conductedthis researchprojectduringmy tenureasan Andrew
R. Mellon FoundationFellow at the
TextileConservation
Center,AmericanTextileHistory Museum,from January199gto August
1999.rn
additionto all the conservators
who took part in the survey,manypeopl" n."d to be thankedfor their
helpduringthe researchandpreparationof this project.T"heyinclud",-D"irdr"
Windsor,Director/chief
Conservator,
Textile Conservation
Center,AmericanTextile HistoryMuseum,Lowell, MA; TessFredette,AssistantConservator,
Textile Conservation
Center,AmericanTextile rtirto.y Museum;Clare
Sheridan,Librarian,AmericanTextileHistory Museum;Anne Cadrette,
AssistantLibrarian,American
Textile HistoryMuseum;CristinLind, office Manager,Textile Conservation
Center,AmericanTextile
HistoryMuseum;Dr. JudithH. Hofenkde Graaff,Coordinator,Conservation
ScienceResearchandConsultancy,NetherlandsInstitutefor CulturalHeritage,Amsterdam,
Netherlands;Foekje-Boersma,
Textile
Conservator,
Haarlem,Netherlands;RobertAllen, TextileConservator,
HistoricRoyalpalaces,Hampton
C^ourt
Palace,Surrey,England;MarleneEidelheit,Director,Textile Conservation
Laboratory,cathedral
of st' Johnthe Divine,New York, NY; JuliaBurke,Headof Textile
conservation,NationalGalleryof
Art, Washington,DC; MargaretFikioris, Conservation
Consultant,KennettSquare,pA; GwenSpicer,
Textileconservator,Delmar,NY; andchrista c. Mayer-Thurman,
curator of TextilesandTextileconservator,TheArt Instituteof Chicago,Chicago,IL.

INTRODUCTION
The ResearchProject
My researchas a Mellon Fellow dealt with the development
and evolution of tapestry-conservationtechniques in the United states. It came at the very end ofihe 1990s,
at a time whenmany regional conservation centersand tapestry conservationprograms had been in practice
i;r,**ty;;irventy-five
years and
had found themselves analyzingtheir techniquesand material
choices. The history of tapestry restoration
and conservationin Europehas beenthoroughly documented(Hefford
l9l9,pinihl995, Fiette 1997)
but little has been written about the evolution of tapestry
conservationmethods in the united States.Although the principles of tapestry restoration no doubt oiiginated
in the Europeantapestry weaving ateliers themselves,significant differences can be found toda],
between conservationand restoration methods
developedin France,Belgium,Italy, England,and America.
The terms "restoration" and "conservation" are synonymous
in many parts of the world. In the United
States,conservationis generally distinguished from restoration
by the assumptionthat stabilization of the
aftifact is of foremost concern and that to make it look new
again is optional or, in extreme cases,unethical' Many tapestry conservatorsemploy restoration procedurJs
as part of a conseryationtreatment, such
as removing discolored repair yarn around a nail hole and
rewarping and replacing the weft in the same
density as the surrounding area.conseryation is essentially
a twentieth-century term, however, and ,,restoration" as used in older sourcesdoes not imply that the
repair was always intended to imitate the original' In this report, I use "restoration" and'tonservation"
u, th"y appearedin their original
written source,
(
and no assumptionshould be made about their practices
basedsolely on syntax.
I performed an exhaustive searchof the professional literature
related to tapestry conseration in Europe
and America, gathering-and analyzing-ot" than 100 articles.
The bibliography contains many of the
works written on the.subject of tapestry conservationin
the last twenty-fi"ve;;;r;.iF;.
the purposeof
this project, I defined "tapestry" as any weft-faced, plain-weave
textile with discontinuouswefts that was
originally intendedas.adecorativehanging.Tapestries
of any age,size,or provenancewere included.
Tapestry-wovenupholstery, garments,accessoiies,archaeologiJal
fragmenis, and carpetsthat are displayed on the floor were excluded.
The Early History of Tapestry Conservation
From the moment a tapestry is createdit begins to deteriorate.
Becauseevery tapestry representsan
enonnousoutpouringof money,time, and skill, it is reasonable
to assumethat careof tapestriesis as old
as tapestry weaving. Cleaning and mending go only so far
in stabilizing a worn tapestry, so auxiliary
support materials have.often been employed. All too frequently
one tapestry was cut up to patch another.
Strapsof fabric, sometimessewn in a checkerboardor tattice
iattern acrossthe back, or complete fabric
linings, were commonways to add resistanceto gravitational
pull (Adelson 1gg4,).
ln 7912 H' c' Marillier authored The Preservation and
care of Tapestry, whichwas privately printed for
Morris and Company,Ltd', tapestryweavers,of T.snaler.
In this puUti"ationMarilliei complainedthat in
France one could easily find.female tapestry repairers,
or tisseuses,butthat they had no counterpaft in
England' Instead, it was traditionally seamstresses
who handled the job of restoration, frequently cutting
tapestriesup or stitching to patches"as if they were mending
stockings.o'Encountering this kind of repair
left no choice, in Marillier's mind, but to remove the
old repairs and reweave the tapestry ..until the
whole surface is once more strong and complete; and the
test oigooo work is that when finished it is
' For
a more comprehensivelisting of English-languagearticles please
refer to my annotatedbibliography in the Supplementof the Spring 2000 Textile
Conservationitrewsletter,number 3g.

hard even for an expert to find where the repairs exist." But a good
worker would not destroy original
material if there were a way to save it, Marillier conceded,in ritrictr
casea method calledpiquage. which
closelyresemblesthe modernmethodof darning,or tabbymending,
would be employed(Marillier 1912,
7, l0).
The distinction between restoration (the repair of damagedareas
so they appearnearly new again) and
conservation(or the preservationby stabilization and auxiliary support,
which is easiiy identi-fiedby a
trained eye) appears,therefore, to have been a familiar one as far
tack as the early twentieth century. In
1937 a publication by John Bdttiger appeared.For fifty years Bdttiger
was chief conservatorof the
Guarde-MeubleRoyal, working with the statecollections of the Royal
Castlesof Sweden.one of the
premier conseryatorsof his time, he documentedthe state
in which he found the Swedish Royal collection, the methodsthat had been used in the past to restore and clean
the tapestries,and how he went about
selectingthe best methodsand materialsusing the resourcesof his time.
Rottiger did not approve of washing historic tapestriesbecause
of the changesin appearanceand the inherent risks that washing created.Although a tapestry is usually washed
toJay if conditions wanant it
and there are signs that it has been washed befoie, Bbttiger's reaction
is a familiar example of what we
would now consider conservativedecision making in the face of insufficient
information. He also concluded that the former method of cleaning by beaiing was not appropriate,
and he set about testing
whethera new invention called the vacuumcleanerwas safefoi use
on tapestries.He employeda scientist, John Kohler, who publishedhis findings that vacuumingwas
safefor both wool una ,im fibers.2
Bdttiger recommendedthat the vacuum nof b" applied direclly
to the tapestry, but that a piece of gauzeof
about 18 threadsper cubic centimeter first be laid over it. In adoition
to surface cleaning long-neglected
tapestries,he recommendedthat the entire collection be vacuumed
biannually (Bottiger lg37).
Areas of extensivedamage,such as where iron-mordantedweft yarns
fell out leaving bare warps, were
stitched to patches*irl^u couching technique. If there was a hole,
the edgeswere sewn tightly to a fabric
patch' Bdttiger used 100 percent linen fabric dyed with light-fast
Sirius direct dyes for the patch material.
Mercerized German cofton thread was used foi all stitchiig and
was dyed with indathren dyes in forty*
four shades'Where large expansesof silk weft had been lo-st,he
used a reweaving method whereby the
silk weft was replacedwith linen threads in the samespacing
as the original. The luster of the linen was
not equal,but the linen was strongerthan silk, and the visuuldiff"."n"",
Brittiger stated,was minimal.
Examination of the Royal Swedish collection showed that tapestries
which had been lined or strapped
fared better altogether and showed almost no signs of damage
from wall plaster, dust, or grime. Due to
this observation,Bcittiger recommendedthat following r"pui.r,
tapestriesshould be lined with 100 percent linen strips 36 cm wide and 60-70 cm apart,plus a 3.s-cm
strip around all four sides.No mention
was made of any additional dust cover. Tapestrieswere hung
using a row of tin hooks sewn 15 cm down
from the top border, which met another row of forks mounted
on a metal bar (Bcittiger 1937\.
'collaborating
with scientists,Btittiger conductedadditionalstudies,which are
outlined in the appendicesof his book' Appendix A dealswith the study of vacuum
screeningmaterialsand the numberof times
an areamust be vacuumed in order to ceaseremoval of unwanted
material. Appendix B has to do with
researchinto the use of a psychrometerto measureRH. Appendix
c discussesihe strength of wool fibers
after conservationin different humidity levels.Appendix b
dir"urr", the samestudy using silk. Appendix E shows the effect of light on fibers, concludi^ngthat silk
loosestensile strength after 200hours exposedto sunlight and rain, jute after 400, cotton aier
94},undyed wool after 11i0 hours, and dyed wool
after 1900 hours' Appendix F is about the effect of heat on
*ool. Appendix G calculatesthe temperature
in the gallery of charles X_in the Drottingholm castle from
September l932to November 1933.Appendix H is about the effect of moisture on bacterial outbreaksin
wool.

The benefits of his conservationtechniques,as Bottiger saw them, were that nothing
original was
changedand that the tapestrieswere safeguardedas much as possible. He also believed
that even though
his approachmay have been seenas extreme, it was necessaryif he were to call his
work conservation.
Although Btittiger's philosophy may not have been at all unusual for this time period,
but it is rare to find
in print such detailed reliance on scientific researchand evaluation of past treaiments in
a field so entrenchedin the practicesof the past.It is not only his choiceof techniquesbut his methodology
and conclusions that make Bdttiger appearto be such a modern conservator.
As recently as the 1970s,reweaving was the standardpractice in tapestry conservation
throughout most
of Europe,with the possibleexceptionof Englandand parts of Germany(Marko
lggs).ConstanceV.
Pow of the Victoria and Albert Museum in London confirmed in her 1970 article
that reweaving was
both the oldest and the most common method of repair for tapestries.However, she
consideredititching
to a support fabric the best way of upholding the principles of conservationrather
than restoration.pow
describedin detail all three of the methodsthat were in use at the time: reweaving,
stitching to patches,
and consolidation with adhesives.In choosing which method to employ, readersi"."
*u*"d to consider
what would best allow both an aestheticand an historically accurateoutcome that would
convey the
original intent of the artists.
In her 1984article entitled "Evolution of TapestryRepairs:A PersonalExperience,,
Karen Finch summatized a patching method for tapestriesthat she developedwhen she was at the
Victoria and Albert Museumin the 1950s.After removing old, distorted."pui.s to the sky of a tapestry,
shewould couch each
warp thread down to a supporting patch so that it was equidistant from its neighUor,preserving
any original weft thread she came upon. The result was a cohesivewhole that, when
sein from normal viewing
distance,was once again legible.Finch continuedto developthe patchingprocedure,
eventuallycoming
up with a method of
support using a full lining of linen scrim, known by many today simply as
1]l_-oy9r
"the English method'" In 1968 sheand Danielle Bosworth also found that
one solutionro a tapestry
whose figuresneededredefiningwas to reweavetheir dark outlines (Finch 1984).
This compromisebetween the introduction of new repair materials and the overall support and
affordability of a conservation
approachis similar to Bdttiger's approachof fifty yearsearlier.
The comparativecost and time frame of a full restoration versus a full stabili
zationtreatmentcannot be
underestimatedas a factor in the evolution of tapestry conseruationtechniques(Masschelein-Kleiner
and
De boeck 1984,Maes 1989,Clark and Hartog 1995).A full restoration,
depenaingon the condition of
the tapestry,can take many thousandsof hours. Stabilizing the sametapestry
to fabric can be accomplished in mere hundredsof hours. Commercially, restoralion
was long consideredthe only way to retain
the market value of a tapestry, in which casethe cost of the repair was offset
by the price the tapestry
would fetch (Pow 1970)' Stitching to fabric was quicker but was seenas
remporary and less skillful becauseit could be easily detected'For a museu*, ho*"u"r, the historical valui
of tle tapestry often outweighs its aestheticworth, and the decision as to which conservationmethod
best allows the tapestryto
tell the story that was intended must always be taken into consideration.
Tapestry Conservation in the United States before 1950
The.history of tapestry conservation in the United Statescan be traced
alongside the growth of the moneyed classes.Until the mid- to late-nineteenthcentury, the number of Europ-ean
tapesiriesfound in
America was insignificant. With the rise of nouveauiiche during the Industrial
Revolution and the simultaneousselling off of valuable treasuresby cash-pooraristoiats
all over Europe, tapestriesbeganto
migrate westward. As the number of foreign-tiained iapestry restorers
becameinsufficient and Americans
beganto leam the skills of their Europeancounterparts,a tiny industry
was born.

BruceHutchisondiscusses
this phenomenon
in his 1991article"FromRestoration
to conservation.,,
The
Americantapestry-weaving
ateliersof william eaumgarten-&colnpunyin
1gg0s
and
of
Herter
Looms
in
the 1910sdependedon incomefrom repairs
that their"Eu.;;;n tapestryweaversandtheir wives
would
performbetweentapestry-weaving
commissions
(zrebiecinHutchisonlggl). Needleworkers
and
"churchladies"alsowerecalleduponto use.their
skills astapestriesthat hadarrivedin the United States
in goodconditionbgslnlo decay.Tapestry
dealersunoi.po'rt"rs similarlywereknownfor their
restoration services'French& company,Lt;., located
in New york, wasa major providerof tapestryrepairs
in
the earlyandmiddle-twentieihcentury.Archivesshow
th uray rczethey couldbe calleduponto ,,thorspecialprocess"and;'strapandline with linen
andrepairtapestrieswherenecessary,,
Hi}?."ffi?by
Museumswerealsorestoringtheir own tapestries,
aswell asthosethat arrivedon loan.A lg[Ttreatment
reportfrom the MetropolitanMuseumof
Art in New York describestapestriesasbeing,,repaired
here
andthere"and"repairedwith patches."one
of the peoplewho workedfor the MetropolitanMuseum
and
otherinstitutionsin the early-io mid+wentieth
century'*usth" Baronesswilhelmine von Godin,
a lace
makerturnedtapestryrestorer,trainedin Munich.
A New york Timesarticlefrom 1g40describesone
tapestrysheworked.onasaeingtotally restored just
in
a few weeks,whereasanotherfrom the seriestook
morethanayear'Althoughno mentionis,made
of"auxiliarysupportmaterialsandalthoughthelevel
of
damagecouldhavebeensubstantiallyhigher
in the second'tufirt.y,a logicalconclusionis that
not all of
thebaroness's
work wasasthoroughu, tie "fine shadingof
tirewings[whichwas]beingreproduced
with exactitude"
(Breeze 1996,1sf Muchasa tapestry
conservator
doestoday,theBaroness
andher
contemporaries,
it appears,wereusedto evaluating
iuf"rt y individudlyl .rrooringthe finestrepair
materialsavailable(shewasknownto have
"u"rtgrown
usedplants
at the cloisters,MetropolitanMuseumof
naturaldvesfor her tapestrv*oory, andJelecting
rheappropriaterepairmethodfor the
if;l"r,XlrX1uce
RisingProfessionalism
and Dialogueolgil}_lg7g
Theapplicationof analyticalprinciiles'to
the conservation
of worksof art underwenta massiveexpansionduringthe third quarterof the iwentieth.
century,urheringin what could be calledthe ,,modern
era,,
of art conservation'
The increase
in publications
andconr"r"rr""",is evidenceor u .rrirttowardprofessionalismandopendialogue'Thefirst conference
of international
textileconseryators
washeldin Delft,
Netherlands
in lg64,resultingin thepublicationin tolz
ii a gneraltextbookeditedby Dr. JentinaE.
Leene'Thechapteron tapestiies
writienby Johanna
M. Diehl andF. visser listspatchingwith linenand
impregnationwith adhesive,followeduy
a out c9ver,u. u.ing
treatments.
Total restoration
is givenits own section'Therationaleand
"onservation
rnethods
differ u".y-rit
r"^r.om
those
published
by pow only
two yearsearlier'In the sameyear-1972-the
AmericanInsiitutefor conse*ution wasincorporated
as
an entity independent
of the InternationalInstitutefor conservation.
rn 1976' the exhibit catalogFive Centuries
of Tapestry:TheFine Arts Museumsof san l,-rancisco
was
published'followedthree
Yearslaterby Acts h:
symposium,whichcontainspapersgivenat
a conference
Tifr:try
"/
heldin sanFranciscoin Novembe
r 1976.rnetaierincludestheresultsof recentresearch
on bothtapestryhistoryandconservation'
NobukoKajitani'r;itr" preservationof Medieval
Tapestries,,
is a comprehensive
studythat "emphasizes
objectiveinrormationbasedon practicalscientific
andtechni_
cal work" (Kajitanilg7g,45)' Giventherelative
rurt orprurirr,ro ,nut".ialon tapestryconseruation
in
theUnitedStates,it is no surprisethatnone
of thearticle.i" r":it*i,s bibliographydealsspecifically
with hands-ontapestry-conservation
techniques.Threecitationr-"on""- analysis
anddyes,but all were
publishedin Europe'Anotherimportant
,,Bread,
uni"t" fromActs,
Brushes,
andBrooms:Aspects
of TapestryRestorationin England,16601-1760'
"niiii"a
by wendy
rr"rru.a,
prouid",
rur"inuting
insightsinto
thehistoryof tapestry-conservation
techniques
with an emphasis
on o.don,ts,,,
not ,.dos.,,

10

Followingthe SanFranciscopublications,
tapestryconservation
continuedto grow at arapidpace.Anna
GrayBennett'authorof Five centuriesof Tipesiy:
rne rriie zrts Mwseums
of san Francisco,statedin
theprefacetothe 1992secondeditionthatsince
the lgT6exhibit',thetapestryfield hasshownalmost
freneticactivity' Th: mostprestigiousart museums
in the countryhavepublishedcottectioncatalogsof
theirvastholdings'Exhibitionshavebeenpresented
andsymposiums
heldall overtheworld,,(Bennett
1992'ix)' one of the museumsinspiredby the
activitiesui sun Franciscowasthe MinneapolisInstitute
of Arts (MIA)' rn 1979the MIA begana campaign
to conserveandexhibit its importantcollectionof
forty-oneEuropeantapestries'BasJ on a program
developedby Anna andRalphBennett,the MIA decidedto fully conserveeachtapestryoneat
with the help of highly trainedvolunteerweaversand
needleworkers'
conservationbeganin July 1li.:
1981in the form of a galleryexhibit entitred,
A LookBehind
closedDoors: conservingtle Toprrtry collectionand
continuedin view of the public until late 19g2.A
comprehensive
bookaboutthe MiA's collection,a"ropri, iipeypt
in theMinneapolisInstituteof Arts

i*fflJ..:il1i:"J#i*ff.'*"

outin1ee4.
conservationorthe
collection
isstlrgoing
stron!

In Adelson'sbook(p. xvi) LotusStack,curator
of textiles,andMary Ann Butterfield,conservator
of

fi.1ffi*T:n!|X,*?ff:il:Tl#

went
intotr'"o"u"rop,n"nt
ortn!vn tapestryconservation
prosram

After thoroughly researchingconservation
principles and practices throughout Europe
and the united States,the textile curator
and the professional conse1ator made the following decisions governing tapestry conservation
at the Institute:
l'

The purposeofconsenrationis to arrest
deteriorationby supportingthe structuresof
the tapestryand to restorethe visual aspect
uv t"piu"ing losses.
2' The methodsincludewarp insertion
as requiredand weft replacementby meansof
a
darning technique rather than reweaving.
Repairs are easily distinguishable upon
closeexaminationbut invisible from normar
viewing distance.
3' Restoration--{hat is' an effort to
bring the tapestry back to the original woven
structure_will not be attempted.
4'

Trained volunteers,closely supervised
by.a professionalconservator,will do the work.

The selectionof conservationtechniques
suchas darningand selectivewarp replacement,
togetherwith a
concern for arresting deterioration wiihout
necessarilyrJpairing the original woven structure,
are consistent with textile conservationtreatment
standards tir" d;t. fi" conceptsof reversibility,
minimum
intervention' and rigorous training were
"f
all outgrowths
of the recent applications of scienceand theory,
canbeseenin theconservation

ffil

literature
of the1980s
(Bullo.t tqtt, smithlqt+, wu.aandEwer

At thetime of thesemajorchanges
in the late 1970s,not muchhadbeenpublished
abouttapestryconservationtechniques
in theUnitedstates'FrancinaS. Green's1g55
..The
article
cleaning
andMountingof
a Latgewool Tapestry"addresses
the cleaning,assembly,andmountingof several
fragments
of a oncelargearchaeological
tapestryownedby the TextileMuseumin
washington,
DC.
Although
this
textile
doesnot qualifuasa tapestryfor the purposes
of this report,Greenmadetwo interestingpoints
in her
article'The first is that the'farchaeological
laundress"in
the
fragments
wasalready
usingorvus wA Paste(sodiumlauryl"sulfate),
"rru.gtorcleaning
the detergent
o?choicetodayfor manyAmericantextile
conservators'
The secondis that wool was chosenas.the"supporf
fabric ro. ihe .";;&
11,x 6, mount.
Generallydisregarded
asa supportfabric for tapestriesdue'toits reactions
to humidityandtemperature

l1

fluctuations'aswell asits poor elasticrecovery,
wool waschosenin this casebecauseof its sympathetic
appearance
and"tooth" which would help beaithe weightof the
fragments.cotton andlinen,the two
standardchoicesfor tapestry-support
maierialstoday,#ere both discounted-linen becauseit
is slick,
forcingthe tapestry.to
its own weight,andcottonbecauseit wasdeemedunaesthetic
lear
and,
in these
dimensions,
wouldtendto sag.
Josephv' columbus,thoughtby manyto be the
fatherof modernapestry conservationin the united
States'publisheda mostinsightfularticlein
entitled4afestry Restoration
in theNationalGallery.,,
!973
columbusstatedthat tapestryrestorationat the
NationalGallerybeganwith the Triumphof christsometime around1970'columbus'smethodsconsisted
of removaloiolo lining materials,
vacuuming
through
a fiberglassscreen,examinationandremovalof
harmfulold repairs,testingyarnsfor colorfastness,
preparationfor washing,washing,drying,repairs
in the form oireweaving;;t;;;ent
of galons,strapping, lining (dustcover), andaVelcrohinging
system.Thesetechniquesdiffer little from thoseemployedby mosttapestryconservators
in the united Statestoday,withoneexception:columbus
choseto
fully restoreareasof lossratherthanto stabilize
the weakarea'susingconservationstitching.He madeno
mentionof why he chosefull restorationoverspaced
darningor stabilizationto patches,both of which
wereknownfrom theearlierwritingsof Bottiger(1937)and"of
Diehl andVisser(1g72).Inmy suruey
only two participantsconsider."pui., which simulate
the originalweavestructureto be the standardapproachto stabilizingareasof weft loss'The remainder
usuall"y
?Tplov the techniqueof spaceddarning
within the structureof the tapestry,or couching
the tapestryto auric patchesor a full lining. It is this

:il-J;lllfii?"TfiiJ*tion

thatdistinguishes
Am"ri"an
t"chniques
fromthose
used
moifrequently
in

rn 1974MargaretFikiorispublishedtheresults
of a surveyof mountingtechniques
usedby textileconservators
in theunited StatesandEurope(seeAppendix
i;. as thetextileconselatorat theH. F. du
Pontwinterthur Museum,Fikioris wasresponding
to ttreneedfor teachinginstitutionsto gatherinformationon currenttechniques,
andthe."ruit, of hJr r"*"t;;;;
presented
to themuseum,s
Scientific
Advisorycommittee'Her reportshoweda greater
rangeof methodsthanarecurrentlyin usein the
united states'Since1974,for example,mounting
tapitries by ;;"g rh;a
;ffic-covered strainer
that is thenframedhasbeengeneraliyiismissed-unliss
" of its physical
thetaiestry is at ttrelimit
capabilities andis no longerableio bearits own
weight.Noneof the participantsin my surveymentioned
this
technique'Similarly,suspending
tapestries
by alole or.ingri, ulmostunheardof today.3
ComparativeStudyand publications,19g0_1995
The 1980sandearly 1990swere characterizeduy-*
inr."use in the comparativestudyandpublicationof
tapestry-conservation
techniques.
The 1980volumeconservazione
e Restaurodei ressili a collectionof
papersgivenat the Internationalconference
on the conseruationandRestorationof Textilesheld in
como' Italy, containsat leastsix articlesabout
tapestryconservation.
of these,threeshedlight on the
' of
thetwelveresponses
to MargaretFikioris's1974 suwey,fourmentioned
havingsewnvelcro to a
supportwhich washandsewnto the reverse
of the tapestry iahung from a woodenslatto which
the
opposingvelcro was stapledor nailed.Two recommendei
suspending
the
tapestry
from
pole
a
that
was
passedthrougha sleevethat washandsewn
to the reverseof the tapestry.Threereportedusing
rings
sewnto webbingthat hadbeenhandsewnto
the tapestry.rour suggested
that tapestriesbe stretchedand
mountedinto frames'Two combinedthe use
of Veicro within a stretchermount.Severalparticipants
said
thatif a tapestrywasin goodconditionno support
wasneeded.Four suggested
the
use
of
vertical
straps
of varyingwidthsandmaterialsfor supporting
tapestri"r-on" pr"ferreda grid of strapping,andanother
useda combinationof vertical sttapsand zigzagstraps.
Threementionedattachinga dustcoverafter
strapping'Threewould attachafuil-support
lining which was stitchedto the perimeterof the tapestry
as
well as in verticalrowsthroughthe
".nt"r.
l2

workings of major American museum laboratories:"Conservation
Practices at the Museum of Fine Arts,
Boston," by Leslie B. Smith; "A Textile ConservationLaboratory
in an Active Working American Museum," by Ferdinand Jonesof the Los Angeles County Museum
6ra.t; and "Treating a Tapestry Containing Tarnished Silver, " by Josephv. columbus and Barbara
A. Miller of the National Gallery of Art,
Washington, DC. Jonesrespectedthe fact that the best approach in
some caseswas to leave difficult
choicesup to future generations,whereasColumbusandMiller
usedscientific principlesto improve
upon older methods.
In her 1980 paper, Smith statedthat tapestrieswere rewarped
and rewoven in a neutral color if losses
were small and stable but that larger losseswere usually reinforced
with ribbed fabric. If the tapestry was
severelydamagedit was backed with fabric and sewn down
without compensationof losses.Four years
later in "The Exception to the Rule: Conservationof a Tapestry
Fragment" she clarified the policy at the
Museum of Fine Arts, Boston: "The parts of the fabric that are
replaced are those structurally necessary
to ensuredimensionalstability" (Smith 1984,20g).However,
smitrr explained,this policy was lessformalized for tapestriesthan for other textiles because,among
other reasons,all parts of a tapestry are
structural'The exceptionSmith alludesto in the title of heiarticle
is the choice of replacinga small but
visually disturbingold repair in a Fifteenth-centuryfragment
calledpenelopeat Her Loomwith a woven
inlay insteadof couching the areato fabric. Anothlr tafestry provided
an image to copy, and rather than
stressthe surrounding area with a hard-to-reversereweave,a plug
was woven separatelyand then inserted.The infill is easily removedand cannotbe mistaken
for the original.
In the past twenty years no fewer than six conferenceshave
been held in which tapestry conservationhas
played a major role. In 7981 Tecnichedi Conservazione
degli Arazziwas held in Florence, and the proceedingswere published in 1986. The 1984Internacional la
Restauration et la Conservation des
Tapisseriesheld in Paris spawneda publication of the same
name. The l9g9 book The conservation of
Tapestriesand Embroide.ries-containsthe proceedingsof
meetings at the Institute Royal du patrimoine
Artistique, Belgium, held in September 1gB7. Conseivation
Research: Studies of Fifienth- to Nineteenth-CenturyTapestry is a collection of papersgiven in 1993
ata conferencein honor of Josephcolumbus, former textile conservatorat the Nationuicull"ry
of Art, washington, D.c. In lgg4 The Misled
Eye"'Reconstruction and camouflage techniquesin tapeitry
conservation was published. It contains papers given at the TRoN Symposiurnin Amsterdamin
octoter D94.Most recentlypublished wasTextiles in Trust,the proceedingsof the symposiumheld at Blickling
Hall, Norfolk, England,in September
1995,containingpapersabouttapestriesand other textiles in
the care of GreatBritain,s National Trust.
All of thesepublicationscontain casestudiesand research
by both American and Europeanrapestryconseryators'From them emerge indications of which repair ani
support methods were favored in different
countries' For example, stitching weak areasto localLed
fabric patcheswas mentioned by people working in the United Statesand continental European,but not England.
All of the English authors favored a
full-support lining, a technique which had been used in ,u."
by authors from the United Statesand
the Netherlands' Reweaving was specified as the method of "ur".
choice fbr only one united Statesinstitution
but was also performed in Italy und, it certain circumstances,
Belgium. A method of inserting spaced
lines of stitching into the weave of the tapestry, rather than
reweaving in the samegaugeas the original,
was only mentioned by one conservatorin the United States.
Finally, in all of the
papers
listed above,the only conseryatorsto mention the use of
vertical strapswere from"-onfl."n""
the United States.The
many pros and cons of each method that can be gleanedfrom
thesepioceedings provide useful material
for any debateabout the merits of one conservationmethod
versus another. In addition, the publications
lead researchersto conservatorswho can answer methodological
and technical questions.
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Scienceand Strategy since 1995
The last five years havebeen marked by an increasein the study
of materials for the support of tapestries.
In 1995 and 1996 Mary Ballard of the SmithsonianMuseum center
for Researchand Education published and spokewidely on_thephysicalpropertiesof backing fabrics.
In her articlessheexplainedthat a
backing fabric is traditionally chosento be strongerand less stretchy
than the original textile, which prevents the textile's fibers from reaching a breaking point. She drew
no conclusions, however, as to which
material is best for supportingtapestries.In 1996David Howell
of Historic Royal palaces,Hampton
Court Palace,wrote about the effect of inappropriate humidity on
textiles and whether damagewill occur
as a result of humidity_fluctuationsif a tapestry is tightly linei
with all four sides attached.The following
year he coauthored"Mechanical Aspectsof Lining il-oor"
Hung' Textiles" with ThomasBilson and Bill
Cooke, in which the function of tapestry linings is questioned--"Does
the tapestry need to be strength,
enedto suchan extent?Will the supportstitchingreally be invisible?
Is the life spanof the tapestry
greatly increased?"(Bilson, Cooke anclHowell lgm\.'
rn 1996 a comprehensivereport of a study of tapestry conservation
entitled Support Methods and Fabrics
for Tapestrieswas begun by the former ientral ResearchLaboratory, now merged into the Netherlands
Institute for cultural Heritage in Amsterdam. ResearchersDr. Judith
H. Hofenk de Graaff and Foekje
Boersmabegan by distributing a questionnaireto sevent5r-sixtextile
or tapestry conselators, with the
aim of investigating tapestry support using a practical and scientific
approach.'Twenty-eightquestionnaires were returned from all over the woild (only two from the
united States).Analysis of the responses
showedthat tapestry conservationtechniquesvary widely and that
conservatorscan still be grouped into
restoration and conseryationcategories,with the majority employing
conservation approaches(Hofenk
de Graaff and Boersma 1996.).within the conservationgroupthere
were further divisions dependingon
the prefeffed support fabric.aNo mention was made of conservation
approachesusing darning or tabby
repairs within the structure of the tapestry, currently the preferred
method in the United States.
A second,lwo-part publication by de Graaff and Boersma,entitled
"part l-Tapestries: General Background Information" and"Partll-Chernistry and Physics
of Flax (linen) and iotton,, does,however,
discussthis technique.It containsexcellentbackgroundinformation
on tapestryconseryationhistory,
techniques,and types of damagefound. The developmentof
conservatiorand its divergencefiom restoration is thoroughly documented,with a brief mention of the
unique practiceof spacedrepairswithin the
structureof the tapestry.Hutchison(1991) and ward and Ewer(1988)
are cited as doing this kind of repair, but the only European example of spacedreweaving
is from the Kunsthistorichen Museum in Vienna(de Graaff and Boersma 1997, 4-3.3).The techniqui of
strapping,which my surveyrevealsis also
more popular in the United Statesthan elsewhere,is also discussed.
According to de Graaff and Boersma,the fabric preferences
expressedin their 1996questionnaireswere
generally basedon experienceand tradition, not on scientific
investigation. Therefore they, along with
w' G' Th' Roelofs, undertook additional research,the results
of which appear in a third publication Tapestry conservation: ScientiJicResearch 'Linen verses Cotton'.
Their."iort presentsthe methodology
and resultsoftesting for tensile strengthand elongationat break
that was done on fabrics being usedfor
Some of de Graaff and Boersma's respondentsfelt that the goal
of supporting a tapestry was to prevent
the tapestry from moving during environmental fluctuationr,irhil.
otheis beliJved ihe role of a support
lining was to move along with the tapestry.Someincorporaied
considerableeaseinto their supportsyst:Tt
allow the tapestry to respond, and some relied on the choice
of support fabric to determinehow
19
their lining would react' A linen supportlining followed by
a cotton dust cover was the most popular fabric combination-the linen scrim give support while a tightly
woven, light-weight cotton dust cover offered the best dust filtration. very few used synthetic fabiic
ior suppon and lining, and none used a support fabric without following it with u r".ondury dust cover.
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tapestry conservation' It is by far the most comprehensivestudy of
materials intended specifically for
tapestry conseryators;however, the authors were hesitant to say which
fabric is best:
Becauseof the many factors contributing to the final behaviour of
the fabric, it is very
difficult to give a 'verdict' about cotton and linen. The
ftensile strength] tests caried out
show a similar aging pattern for linen and cotton, which is not surpr[in!
as both cotton
and linen are made of cellulose. Unfortunately, the question of which material
is better as
a support fabric for tapestriescannot be answered.Wh.n using good quality
materials,
both linen and cotton are strong enough to carry the weight of a tapestry
and are both
relatively long lasting. In order to assessif cellulosic materials are
functional and successfulin supportingtapestries,other issueshaveto be addressed(de
Graaff Boersma,
and Roelofs 1998,4.2).
one of the other issuesthat the authors addressedwas the behavior
of cotton and linen in environmental fluctuations. Their results are compelling, especially in
regard to the behavior of prepared (machine washed and
and
_dri-ed) unpreparedlabrics. Weave structure and manufacturing
appearto be more responsiblefor whether u f.bri" is suitable for
supporting a tapestry than how
the fabric is washed or dried. They call for further researchon this
aspect,^ *"it as on the behavior of tapestriesthemselvesduring climatic changes.
Perhapsthe most revolutionary approachto the support of tapestries
in recent years is Sheila Landi,s ,.A
Fresh approachto the Problem of support for rapestries." In this
article she summarized apapergiven in
Amsterdam atthe lgg{Interim Working Party rneeting on the
subject of using synthetic fabric to support
tapestries'Shepointed out that "reweaving is now out of the questlon
frorn miripoints of view ftherefore] the aim of conservationmust be to transfer the weight oithe
object to a support so that the inherent
weaknessof the weave structure is prevented from deteri-oratingfufther,,
lrandi iool). Although she
concededthat her approachwas not suitable in every situation,-Landi
had noted successwith stitching
tapestriesto a leno-weavepolypropylene fabric whiie the tapestry
was suspendedsidewayson a custommade apparatus.The structure of the support fabric was joined as
closely as possible to the structure of
the tapestry,which provided the verticai warp strengththat the
tapestry lacked. Areas of loss were filled
in using the support fabric as a base,and addltional-repairscould
made in the future as necessary.Alt!9ugh Landi's approach is yet another version of a fuil-support lining,
it attemptsto answer someof the
objectionsto full linings, such as washability and accessto ihe reverse.
The above comparison of techniquesused in different countries
during several time periods, suggeststhat
American and Europeantapestry conservatorsfollowed the same
set of guidelines until approximately
the late 1970s,at which time the influenceof individual authors
and institutionsled them in different directions' For example, the trend toward conservationstitching
and away from full restoration became
stronger in the united Statesthan in continental Europe; simiiarly,
American conservatorshave not been
advocatesof the full-support linings favored by British
For a more detailed investigation
"onr"*#.s.
into current and past techniquesused by American tapestry
conservators,as well as who their influences
nave been,I developeda survey.
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THE SURVEY
The Methodology Utilized
Sixteen textile conservatorscunently or formerly involved in tapestry conservation in the
United States
were surveyedbetween May 1998 and August l9gg.I sent each participant a list of more thanl00 questions and subsequentlyinterviewed most of the participants in person.In some casesconseryators
replied
in writing. I askedparticipants to consider not only how they gb about each proceduretoday
but also how
their current methods differ from those they used in the pasi. Not all participants answered
every question, and some gave multiple responses.In the end r analyzed,only 95 qu"rtiorrr.
Participants in the Survey
The following individuals gave graciouslyof their time and insights.
DeborahBede, stillwater Textile conservationStudio,Bradford,NH
Alice Blohm, New York, Ny
Marjorie Bullock, Monterey, CA
StanDerelian, Salt Spring,BC, Canada
Marlene Eidelheit, Textile ConservationLaboratory, Cathedral of St. John the Divine,
New york,
NY
PatriciaEwer, Biltmore House,Asheville, NC
Kathy Francis, Isabella Stewart Gardner Museum, Boston, MA
Betsy Gould, Boston Aft Conseruation,Brookline, MA
Maureen Hark, Minneapolis Institute of Arts, Minneapolis, MN
JaneHutchins, Sooke,BC, Canada
Nobuko Kajitani and staff, Antonio Ratti Textile Center, Metropolitan Museum of
Art, New york,
NY
Rita Kauneckas,Helena, MT
Meredith Montague,Museum of Fine Arts, Boston,MA
Patsy orlofsky, Karen Clark, RebeccaJohnson-Dibbs,and staff, Textile Conservation
Workshop,
South Salem,NY
DeborahTrupin, New York StateBureauof Historic Sites,peeblesIsland,Ny
Deirdre Windsor, Textile ConservationCenter,American Textile History Museum,
Lowell, MA
Survey Questions and Answers
To assistin the gathering of information I groupedthe questionsinto categories
that reflect the stagesof
tapestry conservation.Responsesto each question are summarizedbelow. Numbers
in parenthes", uft".
each question indicate how many of the sixteen participants responded.
Documentation
Have you adopted any new technology to aid you in documentationosuch as digital
cameras, video, or computer programs? (16)
Half of the participants respondedyes; half no. one of the participants mentioned
using infrared
photographywhen there is original drawing on the tapestry.Anot^herhas two
spectrometersand a
video still camerabut did not mention how often they are used. Two use a digiial
camera,two
would like to use a digital camerain the future, and two mentioned using Ad6be photoshop
software. One pointed out that a laptop computer has been useful when examining
tapestrieson
site.
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Testing
what testing do you do to further determine the course of treatment?
(13)
Few respondentsmentioned testing for fiber identification. All
of those who answered
either blot or take fiber samplesto tests for dye fastnessand soil removal,
somemore
thoroughly than others.
Does this differ from.tests you performed earlier in your career?
(14)
only two of the participants have changedtheir methods over the years.
If you are relying on more scientific testing methods now,
are they changing your treatment decisions'or confirming the decisionsyou would have
made pr"niourtyl 1z;
Neither of the respondentswho has changedthlir testing methods
believed that ihe changeshave
affected their treatment decisions.
Surface cleaning
At what stage do you vacuum a tapestry? (13)
Vacuuming before treatment is more colnmon than vacuuming after
treatment, but most respondentswould do both, dependingon the degreeof soiling.
What type of vacuum and vacuum attachment do you use? (12)
Three respondentshave a choice of a dry-type (Nims[) or wet-type
(Rainbow) vacuum. An advantageof a wet-type vacuum, one respondentpointed out, is that you
can seethe dirt you have
removed even if you did not think the tapestry was very dirty.
Six participants have a Nilfisk
vacuum with a HEPA filter, and one has a Fantom with a uEpa
filter. Two use a householdvacuum and one usesa small portableHoover.
All of the participantsuse a round, soft-bristledupholsteryattachment.
one also usesa flat curtain attachment,and one mentioned occasionally using -i"ro
attachments.
Do you vacuum through a screen?(14)
Threerespondentssaid they always use a screen,but all later
said that they do so only in silk areas'The condition of the tapestryis foremostin determining
whetherto use a screen.Most believe that vacuuming through a screensimply does not worf
well and that it is unnecessarywhen
using a vacuumwith a rheostat,which allows for controlledsuction.
Is your current vacuum a significant improvement over
older models you have used? (10)
Six participants said that their current uu.uu* is an improvement;
four said that itis not. Those
who have HEPA filters now generally used small porta^bleHoovers
in the past. The main improvement mentioned was the addition of a rheostat,
which has allowed conservatorsto feel safer
vacuuming without.a screen.Also of importance is the fact
that Nilfisk vacuums are quieter than
traditional householdmodels.
What other methods of surface cleaning do you use? (11)
Two of the participants had not used other methodsof suiface
cleaning. Three mentioned that
they had used vulcanized rubber spongesor flannel to gently
rub away sooty soils. Five have
usedtweezersor brushesto surface clean. one other had urld
u spatula,a scalpel, or a brush.
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Temporary stabilization
How do you stabilize weak areas prior to handling, hanging, or wet cleaning? (12)
Eight respondentsmentioned the use of nylon net, or tulle, io sandwich weak areas,or applied to
one side only. This is time consumingand tendsto hold soap,so they use it sparingly.three participants use cotton net, which adheresto the area during drying and acts as a wicking cloth but is
heavier and stretchesin one direction. One did not mention which kind of net is preferred.
When does a weak area require temporary stabilization? (9)
All who answeredthis question statedthat netting is necessaryif handling during washing or
hanging will causedamage.If the structure of the tapestry has deteriorated-in other words, if
there are broken warps, areasof missing weft, andlor large open slits-it should be netted. Many
agree,however, that netting does not prevent brittle wool or silk from falling out if it is in very
bad shape.
Do you ever do permanent stabilization prior to wetcleaning? (14)
Half of the participantswho answeredthis questiondo; half do not.
What have you done differenfly in the past? (5)
No one mentioned having done anything different in the past.
Wetcleaning
How often do you wetclean a tapestry prior to stabilization? (12)
Eight participants almost always wash a tapestry before stabilization, assumingit is walanted.
Three wetcleanlessfrequently,but as needed.One wetcleans"as infrequently*aspossible.,,
If tests show that the tapestry is giving off soils, but it was wetcleaned in the last ten years
or so, do you clean it again (condition not being a factor)? (11)
Four respondentsusually do; sevenprefer not to.
What surfactants do you use? (13)
Ten of the participants use Oryus WA Pastein concentrationsranging from 0.25 percent to 2
percent. Three use Igepal as well, either in combination with Orvus oi separately.On" person
prefersTriton x-I00 becauseof its effectivenessand easyrinsing.
Describe your wetcleaning setup and water system?(13)
Only two of the participants have permanentwash tanks large enough for most full-sized tapestries. Ten others wash tapestriesin temporary tanks set up on th" floor, either becausethey do not
have a wetcleaning table or becauseit is too small. One respondenthas tapestrieswashed
at other
facilities.
Of the twelve respondentswho specified water type, eight use deionized water, the most common
systembeing mixed-bed deionizing tanks with one or two filters. Four respondentsuse tap
water
or distilled water.
Have you made any changesor improvements in the last twenty-five years? (12)
Some improvementsmentioned were to the water systemand some *"." io the physical
setup.
Three participants have improved their wetcleaning facilities. One has raised hei concentration
of Orvus and deionizedwater from 0.25 percentto 0.6 or 0.7 percent.One explainedthe use
of

18

Glycerin as a lubricant in the 1960s,which has beenabandonedbecause
of the residueit leaves.
have changedtheir final rinse, one moving from tap water to distilled
water, and another
fwo
from deionized water to filtered water. one participant's museum
had decided not to wetclean
any more tapestriesbecausethey were being over-handledand not
fully rinsed.
Have you encountered areas of potomage. or painting? (13)
Of the thirteen participants who responded,sevenhad cime acrosspainting

and six had not.

How have you dealt with it? (6)
Four participants explained that the first step in determining treatment
is to test whether the paint
is water soluble-Four also use spotcleaningioremoveas m"uch
of the matter as possible.If
bleeding is minimal, one respondentgoes aheadand washesthe
tapestry.Another respondent
may decide not to wash a tapestry with paint on it.
Three responsesprovide details on specific paint-removal techniques.
one participant usesFTIR
to determinehow best to solublizethe paint; when no successful
solventis iound, the paint
residue is removed with a sharp scalpei. Another participant was
in the processof removing paint
that has both solvent-basedand water-basedcomponentsto it. The
water-basedpaint was being
removed with a Triamonium citrate gel, rinsed *ith u detergent
solution with a
agent,
and then flushed with water. The solvent-basedpaint was rJmoved
"h"tuting
with methanol
gel left on for
fifteen minutes and then swabbedoff with liquid methanol. A
third participant may consider
contact cleaning, a method consisting of sandwiching the area
being treatei between layers of
dry flannel and dampeningthe ar"a with deionized iater, so
that
action draws the soil
or paint down into the flannel.
"upittu.y
Have you ever suction cleaned a tapestry? (13)
of the thirteenparticipantswho responded,ten have not usedsuction
on a tapestry.one hasused
a suctiondisk to locally reducepaint. Another has adapteda
commercialsuctionvacuumfbr use
on an extremely dirty tapestry. One usesa suction table.
Why did you choosesuction cleaning? (13)
One respondentattemptedsuctioncleaningbecausea new piece
of equipment(a 16,,x 16',
suctionplaten) seemedlike a promisingtechnicalapproach.
It was noi u"ry successfgl,so the
respondentused local wetting and blotters instead.bxtreme
dirtiness lead another participant to
use suction, but contact cleaning would probably be used now.
The third respondentused suction
cleaningbecausethe tapestrywas not a candidatefor full immersion,
owing to the presenceof
fugitive dyes.
Drying and blocking
How do you dry tapestries?(14)
Sevenrespondentsspecified a preferencefor drying a tapestry
on some kind of screening,and
three preferred a flat surface such as plastic. Eou. r"rponaents
dia not state a preference.
Most participants would remove excessmoisture with white
terry towels but two use sponges,or
spongesthen cotton mattresspads, in addition to towels.
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When do you dry them face up and when do you dry them face down? (13)
Sevenparticipants usually dry tapestriesface up. Of the three respondentswho usually dry tapestries face down, two dry them face up if fugitive dyes are present.Another usually dries them
face up, unlessthere is a chanceof discoloration, in which case she dries them face down. One
said only thatit dependson the circumstances.
How often do you use a drying or wicking cloth? (14)
Four respondentsalways use a wicking cloth, and three never do. Four others rarely do, one usually does,and two do only if there is a sign of bleedingdyes.
What kind of cloth do you use? (9)
Four respondentsuse cotton sheetingor some other cotton fabric, three use cotton cheeseclothor
cotton net, and one usescotton toweling. Another usually usescheesecloth,but in the caseof fugitive dyes, may lay down a sheetfollowed by cheesecloth.
If the tapestry needs blocking do you use pins or weights? (14)
Eight participants never block a tapestry. Two block with weights and two with pins. Two use
both pins and weights.
Installing on a tensioner
What kind of tensioner/s do you use? (11)
Although the agesand materials of tapestry tensionersused by the participants vary, all are
similar in that they employ two parallel setsof rollers. Somehave centerpinning boardsand
some do not. Only one respondentmentioned having a frame with a third center beam or any
similar deviceto raisethe working surfaceof the tapestryto a45"or 90" angle,as someEuropean
modelsdo (Diehl and Visser 1972,161);however,use of this featurewas optional.
At the Isabella Stewart Gardner Museum during the 1980s,repair work was also done flat on tables using woodenbeamsto provide localizedtension.One participantstill usesthis method.
How old are the tensioner/s?
(7)
The oldest tensionersmentioned were from the early part of the twentieth century and were made
of wood, somewith metal ratchetingdevices.Most tensioners,however,were made in the past
twenty years.Newer models use aluminum poles, and the newest one has four setsof aluminum
poles so that the width of the tensioner can be changed.
How is the tapestry attached to the tensioner beams? (9)
Most respondentsattach their tapestriesby stitching them to muslin or canvasaprons,or leaders.
In some casesthe apron is taped to the poles, or attachedto self-adhesiveVelcro that is on the
poles, so that the apron tension can be adjustedwithout changing the stitching. In other casesthe
apron is stapled or sewn to the poles, which requires that any tension adjustmentsbe made either
while the tapestry is pinned but not yet sewn or by restitching it.
Slits
Which stitch do you use to closeslits? (16)
Sevenparticipants use a whip, or overcast,stitch to close slits. Three use a buttonhole or faggotting stitch, which is stronger due to the locking action and has no diagonal elements.Five use a
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combination of both, dependingon the strength of the surounding area or the length
of the slit
(longer slits receiving_a locking stitch). one participant favors a ladder
stitch, again because
there is no diagonalelement.SeeAppendix 2.
Does the length or location of the slit determine your stitch? (16)
Four participants cited the length of the slit as a determinant of which stitch they
use; twelve
participants said length does not determine stitch choice.
What is your preferred thread brand or fiber? (15)
Thirteen participantsuse DMC cotton embroideryfloss all or someof the time
to close slits. one
has moved to using another type of three-cord mercerizedcotton thread, and three
others also
prefer another cotton thread. Other variations include occasionally
using silk or linen.
When do you remove old and weakened slit stitching prior to replacement,
and when do
you stitch over existing threads? (13)
All who answeredthis question leave any stitching they suspectis original. When
dealing with
nonoriginal stitching, eleven pick out anything that is no longer functioning
or is extrem"ty airtofted. Three said that the curator has a role in making this decision. Most
also acknowledgethat
economics and time are a factor in which slits are picked. Two said that itdepends,
or they have
no set rule.
If there is going to be a fabric patch or scrim/lining behind the areao you
do
closethe slits
before the patch goeson, or do you closethe slit to the fabric? (13)
Twelve participants prefer to close a slit prior to attaching a support patch
to the area,with condition being a factor in most people'schoice.One particifant doesnot ur" patches.
Missing weft
How do you stabilize a small area of missing weft? (16)
The most common method of weft replacemeniis a tab'byrepair, in which
rows of varying density are used to stabilize the structure of the tapestry withouiattempting
to replicate the original
weave. Two to four strandsof coffon thread are normally used, depending
onthe gaugeof the
original tapestry.Avariation on tabby, which is preferred by fourtf th"
i'urtiripuitr, i, *u.p
twining, or twined darning.In this method,a row of tabby is placedusing
a singtestrandof cotton thread. The thread then returns on the altemate set of warps immediately
ad]acentto the first
row, resulting in a two-strand line. The twining is achievedby passingthe
rlturn row of thread
aboveand then below the first line. SeeAppendix 2.Threeoith" pu.ti"ipants
usually userestoration methodsto replace missing weft; and three routinely use couching
to securethe weak area
to a patch.
How closedo you place your lines of stitching? (10)
Of the participants who do tabby or twined ."puirr, the averagespacebetween
rows is l/g inch.
Rows may be made more or less frequently, dipending on the gaugeof
the original tapestry,the
strengthof the area,the aestheticresult, or how muchiime und -*"y
are avaiiable.
What yarn/thread do you use for missing silk and wool? (15)
All but two of the participants use DMC
embroidery floss; five use it exclusively for all
"otton
repairs'Eight respondentsuse wool to replace
missing*oll, thr". use silk to replacesilk in all or
some situations, and one usesanother cotton thread.
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you dye your own tapestry yarns? (14)
!o
Three participants routinely dye their own tapestry yarns. Three
have occasionally done so, and
one has another laboratory dye the yarn. Sevenparticipants do
not dye their o*n yu-.
Do you use a fabric patch behind areas of loss for additional
stabili zationand color compensation? (16)
All but two participants have utilized fabric patches;some of
these either no longer use them or
prefer not to.
If there is degraded original material remaining but it is
sparse and interferes with an aesthetic stabilization, do you pick it out? (14)
It was widely acknowledgedthat some loss of original material
is inevitable during cleaning and
repairs' Nine of the participants do not intentionaiy clean out
an areaof degradedmaterial prior
to repair. Five do.
If the area of weft loss is adjacent to a slit do you replace the
lost weft and then treat the slit
as any other slit? (15)
Thirteen respondentsrepair the weft loss and close the slit separately.
Two incorporate the closure of the slit with the weft repair.
Broken Warps
when do you rewarp a broken warp and when do you stabilize
around it? (13)
Nine of the participants take into accountthe stability of the surrounding
area and whether a fabric patchwill be used.Four always replacebroken*u.p..
What thread do you use for rewarping? (11)
Five of the participantsusewool to rewarp,and four use either
wool or cotton.Two alwaysuse
DCM cotton embroideryfloss.
Describe your method for rewarping? (11)
All respondentsuse sistering, or tunneiing, to replace missing
warp. More than half leave the
endsofthe new warp on the surfaceofthe tapestryso that tension
can be adjustedbeforepassing
the ends to the back. one mentioned that new warps can also
be sewn to a sripport patch.
Restoration
How often does your repair take on the appearanceof a restoration
? (14)
Four participants often do restoration-Wpe.eiairs; two
always do. Six ,ur"ly io, and two never
do.
Have you ever woven an infill, or plug? (ll)
Six respondentshave woven an infill or plug. Five have not.
Have you ever made an embroidered patch to use as an infiil?
(r0)
Four participants have used an embroideredinfill. One of
the four said that embroidering onto
fabric patchessecuredbehind weak areaswas their primary
method of repair in the late 1970s.
Although I did not ask about painted infills, one respondent
mentioned having painted over old
repairs to camouflagethem, and one may consider making
a painted infill. Sii participants have
never made an embroideredpatch to use as an infill.
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How do you get rid of the fuzry appearanceof new wool? (7)
Two participants trim the area with scissorsor a razor, and one singesthe new wool after it is
woven. One avoids the problem by plying the yarn and then steaming it under tension before using it as weft, at which point the areamay be shaved.One respondentseldom works with wool,
one never consideredfuzzinessa big problem,and one leavesit alone unlessit is visually
disturbing.
Have you ever used modern metal thread to replace lost metal threads? (12)
Two participants have used metal thread and a third has not found anlthing on tire market to be
satisfactory.
Galons (gallons, galoons, border-guards)
How often do you replace a missing or nonoriginal galon? (14)
The participants stressedthat they never remov" an originul galon. All but five have replaced
a
nonoriginalone. Two usually leavethe decisionto the curator.
What material do you use? (14)
Most of the participants use both hand-woven galons and fabric replicas. The most common fabric for replica galons,isa rep fabric by Designtex.A consistentsourcefor high-qualityhandmade
galonshas not been found.
How do you attach it? (7)
All participantsuse stitchingto attacha new galon. Sometimesa new galon is superimposed
over
an old one; sometimesa support fabric is used to bridge the gap between the tapestry and the
new
galon. Ifthe galon is applied directly over an existing galon, one respondentcouches
the edges
and securesthe center with a herringbone stitch. that iespondent usesthe sametechnique iithe
old galons are removed and if there is a backing fabric underneathto bridge the join. Another
participant usesa whip or buttonhole stitch to connect a new galon when the oli one
is not present, as if it were a large slit. SeeAppendix 2.
If there is original galon in poor condition, how would you stabilize it? (11)
Eight ofthe respondentsuse supportpatchesor nettingto stabilizeoriginal gutonr,
and three
reweavethem or repair them as they have the rest of the tapestry.
Cuts and fragments
How do you stabilize weak joins around cuts, or where fragments have been used to patch
the tapestry? (9)
Those who answeredthis question both support cuts with patchesand rewarp them.
Patches
How often do you use fabric patchesto stabilize behind weak areas? (13)
Nine participants always patch if the area is large or needsadditional stabilization, three rarelv
usepatches,and one never does.
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you do your repairs to the patch, or patch after the area is stabilized?
(12)
!o
Five participants prefer to put the patch on after they have completed
the repairs, six do the repairs to the patch, and one does it both ways.
What is your preferred fabric? (11)
Four participants use cotton duck, and four use firm, lighter-weight cottons
like philips-Boyne
brand oxford or shirting cloth. Two also use light-weig-ht,dimensionally stable
Butterfly polyester.Only one might also use linen.
How do you wash it and how do you treat the edges?(12)
Methods for treating patching fabric vary widely. Nine respondentsmachine
wash their fabric
once, twice, or three times, and sevenof the nine machine dry it. Only
five iron their fabric. Five
participants pink the edgesof patches,five machine zigzagthem,
and two feather them.
Do you attach it to the back ofthe tapestry under tension, or not? (ll)
Five participants use a frame of sometype, usually cut from Fome-Cor
or board, to tension the
patchesto the back of the tapestry. Six tension the patches
by hand and eye.
Adhesives
Have you encountered old adhesivetreatments? (14)
Nine partir;ipantshave encounteredold adhesivetreatments;five have not.
How haveyou removedthem?(7)
Sevenrespondentshave removedadhesivesfrom tapestries.Three ofthe
sevenhave usedsolvents in combinationwith mechanicalaction.Four have usedmechanical
action alone.
Have you ever used adhesivesto consolidatea tapestry? (15)
Only one participant has used adhesiveson a tapestry, and that was not
a Europeantapestry of
the type addressedin this study.
Strapping
Do you always strap tapestries regardressof size,age, or condition? (14)
Four participants always use straps.Eight others nor*itiy strap but
may eliminate the step,depending on the condition and size of the tapestry. one seldom
straps,and one never does.
What material do you use for straps? (12)
Twelve respondentsexpresseda preferencefor strapping materials.
Eight use cotton duck strips,
and other cotton fabrics were mentioned four times. rn."" always use
cotton tape, of whom two
specified twill tape. Four have stoppedusing cotton tape for straps.
How do you prepare the straps? (13).
All respondentswash their strapping material. Eight expressed
a preferencefor machine drying, and
one prefers air drying. Five iron the material if needed.
How far do you spaceyour straps and how wide are they? (14)
The answersfell into three categories,with the majority of iespondents
favoring naffow
strapsthat cover less than 30 percent of the total width-of the rapesrry:

.A

Minimal coverage-Seven participants use straps2"4"
10u24", resulting in less than 30 percent coverage.

widewith gaps of between

Moderatecoverage-Three participantsuse straps3't- 8rrwide with gapsof 3"-16",
resulting30-50 percentcoverage.
Maximum coverage-Three participants use straps4"-7" wide with gaps of 5"-14"
inches, resulting in more than 50 percent coverage.
Do you attachthe strapswhile the tapestryis hangingor lying flat? (15)
Sevenparticipants attach their strapswhile the tapestry is flat, and four attach them while it is
hanging. Two do it both ways. One attachesstrapswhile the tapestry is on the tensioner.
What stitch do you use to sew the straps to the tapestry? (12)
Nine respondentsuse a variation on a herringbone stitch that either attacheseach side of the strap
to the tapestry or travels acrossthe width of the strap in a seriesof stitches.Three use running
stitchesdown the sides.SeeAppendix 2.
What thread do you use?(11)
Five of the participants use DCM cotton embroidery floss, and sevenuse other cotton thread,
such as Mettler brand, either instead of or in addition to DMC.
Have you changed strapping materials or techniques during your career? (14)
Ten participants have changedstrapping materials, with the trend being away from commercial
tapes and toward wider strips of fabric. Four have not changedmaterials.
Lining and dust cover
How often do you do futl linings? (15)
Nine respondentshave done a full lining. The frequency ranged from "once" to "more often than
most people,but only occasionally."One has "only done one in 16 yearsbut would chooseit if
over 40 percent of the tapestry were being patched." Six participants have not done a full lining.

What are your full lining techniques? (6)
One of the six respondentsattachesfull linings while the tapestry is partially hanging, two attach
the lining while the tapestry is flat on atable, and three attachthe lining wfrite tne tapestry is on
the tensioner.In some casesall or most of the repairs were being done io the support lining, and
in others the lining was tacked on with rows of stitching after stabilization was complete.
How often do you do dust covers? (14)
Half of the participants always use a dust cover and half sometimesdo. Of those who sometimes
use dust covers,two said that their decision dependson who owns the tapestry and on where it
will be displayed and stored.A third generally does not attacha dust cover becauseof the short
length of display and the difficulty a dust cover posesin rolling the tapestry for storage.One
participant uses liners behind the tapestriesthat are attachedto the hanging system,not to the
tapestry.Another said that although she does not always choosea dust cover, she does always
usesa headerand footer to improve stability and hang. The only comment made by a participant
who statedshe always usesa dust cover was that she also always usesa headerand footer, with
the footer, or dust band, being about 5" wide.
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What is your preferred fabric for the dust cover? (ll)
Five participants specified a light-weight but tightly woven, plain-weave cotton. Five
others use a
heavier-weight soft cotton sateen.One usescotton for lighte; tapestriesand linen for heavier
ones.

How do you preparethe fabric? (12)
All but onerespondent
washtheir fabric beforeusingit. Six expressed
a preferencefor machine
d.rying,andoneexpressed
a preferencefor air drying.Only foui specifiedthat they iron their fabric.
what thread and stitch to you use to attach your dust cover? (12)
Expressedpreferencesin both thread and stitch varied widely. Sevenparticipants specified
cotton sewingthread suchas Mettler, one specifiedpolyester,and anotherrp""ifi"d lin"n.
Sevenrespondentsuse a blind or slip stitch on the top edge,and sevenuse a blind or slip
stitch
on the sides.One usesa whip stitch on the top, and two use it on the sides.One uses he6inga
bone stitch on the top' one usesa running stiich on the sidesthat passesthrough to the
front of
the tapestry and back. Sevenuse the samestitch for both the sides and back, und thr""
use different stitchesfor each.SeeAppendix 2.
Do you attachit hangingor flat? (13)
Eight participants attach their dust covers flat and two affach them hanging. Two
do either or use
a combinationof the two, and one doesit while the tapestryis on the tensioner.
How many sides are attached to the tapestry and how many are hemmed to themselves?

(1s)

Fourteenparticipantsattachthreesidesof the dustcoverto the tapestry.Oneattachesthe dust
coverto the Velcro slatandnot to the tapestryat all.
How deepare your sideturnbacksand your bottomhem?(13)
Side turnbacksrange fromVt" to 6" deep.Bottom hemsare'between3" and 10" deep,
and two respondentsmentioned a double turn back. In general,those who leave more fabric at
the sidesalso
do deeperbottom hems, and no one does a larger side turn back than bottom turn back.
Ilanging
What setup do you have for hanging tapestries?(12)
Three of the participants have electric hoists and batten systems,and six have pulley
and batten
systems'Of these,five mention having pants hangerson one side of the batten in
addition to the
Velcro on the other side. One has Velcro on a wall. Two had no setup at the time of
my survey.
How often do you hang tapestries for analysis before you begin your treatment? (11)
Six participants always hang a tapestry for evaluation *h"n
allows it, and five do not.
"ondition
How often do you opt for a velcro hanging system for tapestries? (16)
All but four respondentsalways use Velcro to hang tapestries.Two sometimesfind
tapestries
with ring systemsthat they are not able to replace. OnL participant usually usesVelcro,
and another "almost always" does,"except for a curved situation when a sleevemight be
better.,,
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What support do you sew the textile side of the Velcro to? (14)
Nine participants sew their Velcro to narow cotton webbing. Two of the nine occasionally use
synthetic webbing. Four use cotton duck, and one who useswebbing also usesduck for tapestries
with inegular tops. One sewsthe Velcro directly to the top galon (which is often a replacement).
How many rows do you use? (12)
All of the respondentsuse one row of Velcro. Three of theseuse two rows if the piece is extremely heavy.Three use 2" Velcro, and one usesa row of 4" Velcro for most tapestriesbut 2"
Velcro for lighter pieces.One personhas also useda 3" strip of Velcro-compatiblefabric.
Do you put Velcro on the sides or bottom corners? (12)
Sevenparticipants have used Velcro on the sides or bottom of a tapestry; five have not.
What stitch do you use to attach your Velcro? (13)
Four respondentsuse a herringbone stitch to attach Velcro. Nine use a buttonhole or runningstitch variation with a lock or knot at a cerlain interval. Of the nine, one usesit on the bottom
only and usesa blanket stitch on the top, and one usesa herringbone stitch on top. SeeAppendix
2.
What support do you use for the wall side of the Velcro? (14)
Eleven participantsuse a sealedwooden slat. Three prefer SmallCorpaluminum slats,and two of
the three have usedwood in the past.Two respondentsalso put Velcro directly on the wall.
Maintenance
Do you suggesta maintenance plan to your tapestry clients? (11)
All respondentsrecommendperiodic vacuuming,about once or twice ayear.
Do you ever get called back to perform maintenance on tapestries you have conserved?(9)
All but two respondentshave treated the sametapestry more than once. Most repeatvisits involve routine maintenance,but one participant mentioned that the tapestry had "too tight straps
and lining-needed more vertical ease,,.
Project administration
How often are you consulted during the decision-making or grant-writing phasesof project
administration? (6)
Only five participants have been consulted before grants were written. Three have been consulted
occasionally,one often, and one always.One respondenthas never beenconsulted.
Do you work closely with the curator in making final decisionson cost and treatment? (8)
Five participants sometimeswork closely with curators,two often do, and one never does.
Do you seethe roll of the conseryator in administrative decision making as having changed
in the last twenty-five years? (8)
Halfofthe eight respondentsbelievethat the role ofconservatorshas not changed,and halfbelieve that it has. Of the latter, three think that it has changedfor the better. One participant believes that conservatorsare being divided into bench conservatorsand administrative conservators, to the detriment of the former.
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Personal fnformation
How long have you been a practicing conseryator? (16)
The experienceofthe participants in this suryey rangesfrom ten years to more than
thirry-five
years. Three have between ten and fifteen years of experience;five, between
fifteen and twenty
years; four, between twenty and twenty-five years of experience;fwo, between
twenty-five and
thirff years of experience,and two, more than thirty-fiu. y"u.. of experience.
Only one respondentlearnedtextile conservationas an undergraduatein college.
Of those respondentswith a graduatedegree,two completed the NYU conservationp.ogiu*,
one completed
the Fashion Institute of-Technology conservationprogram, one holds a rnaste-r's
degreein textile
physics and chemistry from North Carolina StateUniversity, and one holds
a mastelr,sdegreein
microbiology.
How long have you been conserving tapestries? (16)
Every participant has working with tapestriesthroughout the majority of his or her
career.
who have you learned tapestry conservation from, and where? (16)
one of the participants trained with JosephColumbus and JamesW. Rice at the
Textile Museum
in the 1960sand one trainedwith JosephColumbusat the National Gallery of
Art in the 1970s.
Four participants were trained in tapestry conselation at the Metropolita; Museum
of Art by
Nobuko Kajitani, Alice Blohm, and Tina Kane. Threeparlicipantsworked under Bruce
Hutchison at the Cathedral of St. John the Divine. Two learned from Yvonne Cox, a Belgian
conservator who worked at the Isabella Stewart Gardner Museum, and two leamed from
Marjorie Bullock, also at the Gardner Museum. One participant trained with Jane Hutchins
at the Museum of
American Textile History (now called the American Textile History Museum), one
trained with
Kathy Francis, also at the Museum of American Textile History, and one participant
trained under both JaneHutchins and Katy Francis while at the Museum of American texiile
History. Two
worked with Deborah Bede at the Museum of Fine Arts, Boston. Two participants
have done
tapestry conservationabroad-one in England and one in Belgium. Other teachers
mentioned
were Mary Ann Butterfield in Minneapolis, Angela Lakwete in Detroit, and patricia
Ewer at
Biltmore House.one participantleamedas a child in a family business.SeeAppendix
3.
Who have you trained that has gone on to specializein tapestry conser-vation?(16)
Sevenparticipants have trained conservators*ho have gon" on to specialize in
tapestry conservation. SeeAppendix 3.
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DISCUSSION OF' THE SURVEY RESULTS
The answersgiven by the survey participants offer a point of comparison for practicing conservatorswho
are interestedin the origin of their techniquesand materials or are exploring alternative ways of doing
things' Severaltopics warrant discussionhere becausethey touch on subjects frequently discussedby
conseryatorsor the results of my survey differ from previously published trends.
Testing
In the 1991article by Wolf et al., "Evaluating Textile Treatments:Discussingthe Stateof the Art,,'
Patricia Ewer and JaneHutchins discussedthe results of a survey of testing methods.They reportedthat
when testing for soil, "visual exam is the most common fmethod]. Little ef?ort to quantiSrthe type and
amount of soil has been reported, prompting the question of how we determine that we're cleaning what
we wet clean." Regarding dye testing, the authors found that it was generally done for reasonsranging
from identi$'ing the historic dye itself to determining whether the dye would bleed during wetcleairinlg.
Theseresults, they stated,"have a great deal to tell us about the assumptionswe make inJividually und u,
a group" (Wolf et a1.,20).
My survey revealed that all but one of the conservatorswho answeredthe question about testing perform
either blotting or fiber-sample tests for dye fastnessand soil removal. In the words of one particiiant:
I test at different stagesof treatment, going from least rigorous to more rigorous. In the
examination stageI look carefully to seeif the piece has been cleanedbefore, and I look
for bleedingin original and repair yarns.I test the colors that I think are the most suspicious, in small areason both front and back. I use blotter underneathand a
Q-tip with
surfactanton top. Usually I don't do clipping of yarns or soakingat this stage.Later if
the piece is releasedI test more rigorously, often the sameday as the wash. I do the same
testsfor soiling.
Only one of the participants in my survey usesvisual assessment,and it should be noted that her museum
no longer wetcleanstapestries.These results suggestthat conservatorsare testing more thoroughly for
dye fastnessand soil removal and making fewer assumptionsthan in the past.
on the subject of testing for fiber identification, however, the results are different. Ewer and Hutchins
wrote that "some conservatorsrelied on experienceand usedvisual identification.Someusedmicroscopy
to identify every fiber in every piece, while others relied on microscopy for identification of particular
fibers distinguishedin visual examination' (1991,20). In my surveyonly two peoplementionedfiberidentification tests, and neither specified using a microscope.This may be because,as conservatorslearn
to recognizetapestry fibers by eye, they eventually stop testing, so that this stageof documentationtakes
place almost subconsciouslyas they write reports.In this casewe appearto be comfortablemaking
assumptions.
Vacuuming
The old adage"always vacuum through a screen" does not seemto apply to tapestries,for the three survey participants who always use a screenlater explained that they only rr." oni in silk areas.Tapestries
ar: an anomaly among textiles in that they are structurally one of the strongestweaves;howevei, continual display and handling often compromisesthis structural integrity and acceleratesthe degradationof
silk. Their thick dimensionality, the presenceof yarn ends on the reverse,and the tendencyto roll tapestries upon themselvesmeansthat dust, fibers, and loose yarns are often present all over the tapestry.In

29

order to successfullyremove theseone must rely on more than indirect suction while still protecting friable silk' My survey showed that conservators,rather than constantly moving and replacing u ,"r""n on u
tapestry,use suction control to allow them to treat each area of the tapestry as needed.
Temporary stabilization
Most respondentsagreedthat although netting helps provide temporary structural stability for a weak
atea,it does not prevent the loss of deterioratedfibers during wetcleaning. As one participant explained:
Generally, I work on the assumptionthat if the silk weft (it is usually the silk that is the problem) is so weak that it can't support itself and the tapestry's weight, then it should be expected
to come out with cleaning. I use the analogy of a physician debriding a wound; getting rid of
the damagedtissue to be able to securea good wound repair. It does no good to try to preserve
silk that is so rotted that it can no longer hold together and carry out its structural funciion.
Despite what we know to be true, it is still difficult for many conservatorsto feel comfortable about
starting out with more intact silk than one ends up with after cleaning. For some,the answer is to not
wetcleanthe tapestry.However, silk will generallyfall out during repairsas well, so avoiding washing
will not always preventthe loss of silk. Impregnationwith adhesiveswas tried in the pastto preservethis
kind of silk, but adhesives,as we have found out, are not the answer.Until a solution is found to
strengthendisintegrating silk we must either come to grips with the fact that silk replacementhas been a
cornerstoneoftapestry conservation since its very beginning or leave the tapestry in protective storage
for future conservatorsto address.
Drying
In the past, alarge tapestry was often dried in a smaller spaceby draping it over a wooden rod with both
ends resting on a table (Pow 1970). Conservatorstoday dry tapestriesflat in all casesbut what surfacewe
dry them on is open for discussion.Eleven of the participantsin my survey specifiedthe surfaceon
which they prefer to dry tapestries.Sevenprefer some kind of screening;and perhapsthey, like pow, believe that tapestriesare thick enoughto warrant drying from both sides.Three dry tapestrieson a solid
surface such as polyethylene. One advantageof this preferenceis that plastic can be put down on almost
any floor large enough to accommodatethe tapestry,without the expenseand storagerequirementsof
large screens.Pow statedthat "tapestries must not be left on polythene [slc] as it is; breeding ground for
mould" (1970,137-138); however,in most laboratoryenvironmentsa tapestrywill be dry in twenty-four
to thirty-six hours with no mould growth.
Drying from one side on a solid surfacealso allows careful monitoring of dye and soil migration using a
wicking cloth. When askedwhether they use wicking cloth and whether they dry tapestriesface up oi
face down, the survey participants gave every possible combination of answers.Perhapsthis comes from
our knowledge that soils and dyes travel along with moisture from wet areasto dry areasor, in the case
of drying on a solid surface,toward the side that is up. Therefore, some conservatorsare inclined to place
the face of the tapestry down so that soils and dyes will travel to the back where they are not seen.On the
other hand,if the degreeof soiling or dye bleedingis significantand a wicking cloth is being usedin the
hope of carrying the products away from the textile, it also makes senseto place the cloth in direct contact with the face for maximum benefit. In this casesoils and dyes do not have to travel from the face
through the thickness of the tapestry in order to reach the wicking cloth. The variety of opinions expressedabout drying tapestriespoints up the need for further researchinto the physics of drying fibers
and wickins cloths.
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Paint Removal and Use
At the time of my survey one participant was in the processof removing thick paint from a tapestry that
had been upholsteredonto a wall. It had been hanging since about the 1890s.The paint had both solventbasedand water-basedcomponents.The later was removed with a triamonium citrate gel that was rinsed
with a detergentsolution with a chelating agent and then flushed with water. The solvent-basedpaint was
removed with methanol gel that was left on for fifteen minutes and then swabbedoff with liquidmethanol. This treatment did not remove all the paint becausethat would have required too much abrasionin
an areawith cotton repair watps that tended to break.
Another participant statedthat she would not consider treating a heavily painted tapestry. This sentiment
was echoedby Liliane Masschelein-Kleiner,who said that paint needsiobe "preservedas valuableaesthetic and technicalevidence"(1993,73). Most paint found on tapestriesis a cruderestorationor oolor
compensation,but someis original. Although the use of paint was outlawedin Franceand Belgium in the
seventeenthcentury (Masschelein-Kleinerlgg3),people called afzetterssometimesusedpaint to provide
detail, especiallyin facesand hands(De boeck et al. 1989).None of the participantsusedpaint on a tapestry; however one laboratory would consider a painted patch.
Tensioners
Although tensionersare standardin tapestry conservation,my survey elicited two notable exceptions.
At
the IsabellaStewartGardnerMuseum during the 1980s,repair work was also done flat on tablesusing
woodenbeamsto provide localizedtension.One participantstill occasionallyusesthis method.A second
participantexplained,"I don't use a tensionerfor the samereasonI don't block the tapestries.
I think that
it introducesunnatural tensions that can causeproblems later. I flatten out and work individually
with
eachareathat needsrepair. This keepsthe tensionof the repair in equilibrium with its immediatesurroundings." The question of whether being stretchedon a tapestry tensioner introducesunnatural stress
to
the piece brings to mind "A Fresh Approach to the Problem of Support for Tapestries" in which Sheila
Landi describesa method of hanging tapestriessideways for stabiiization, in tle direction in which
they
were woven. If little thought has been given to this issue it must be because,after so many decades
of
repair on tensioners,no harmful resultshave been identified.
Restoration and Conservation
Replacementof missing weft is one of the most controversial issuesin tapestry conservation.The
most
common method of weft replacementutilized by American tapestry conservatorsis a tabby repair
or
warp twining. Although only two of the participants almost ahvaysuse restoration methodsto replace
missing weft, an equally small number said they never use restoration. The majority, therefore, ur"
.onservationrepairs in most casesand restoration when the situation warrants it. In the words of one respondent, "Treatment includes restoration-typerepairs when a loss, damage,or old repair is of a type
or magnitude that it distracts or confusesthe viewer. This also assumesthatihe nrrrr"un ,. project buiget
is srifficient to accomplishrestorationrepairs.,,
The flexibility to decide with each tapestry what approachis taken in a given area is allowed in part
by
the fact that our most common practice is the relatively low-impact approach of localized darns
and
patches'A tapestry can be put on a tensioner and repairs begurrat onelevel ofthoroughness,
after which
the decision can be made to increasesupplementarypatchesor to attach a full lining irittr tacking
stitches.If a tapestry is begun with restoration-typerepairs it is difficult, if not impJssible, to scale
back
the work to conservationrepairs without causing a visual and strucfural interruption. Similarly if
, atapestry has been begun with a full-support lining it is difficult to then go back and decide to remove
an old
repair and reweave the area in the presenceof the lining fabric. Once again, the fact that most
tapestry
conseryatorstoday work for regional centersor in private practice means that, atany given time,
the
number of tapestriesable to receive a full-scale restoration approachis minimal.
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Slits
Three participants brought up interesting points about slits that should be investigatedfurther. One
suggeststhat conservatorsshould always use thread of a neutral color, as was originally done,
rather than
thread of the color that best matchesthe area in which they are working. Another tota now a
tapestrythat
was being conservedto hang in an 1890speriod room was returnedto the level of restorationii was
believed to have had at that time, which included leaving any slit stitching that was thought to have
existed
then. A third respondenthad this to say about slit stitching:
Somerepairs to slit stitching can also be classified as restoration-typerepairs. Most obviously
this would be when the slit stitching repair is structurally sound but unsuitable and distracting-for example slit stitching that is: 1) the wrong color thread; 2) coarseunsuitable thread;
or 3) courseor otherwiseunskillful stitching(misalignedetc.).In thesecasesremoving and replacing the slit stitching is an aestheticrepair,and movestoward "restoring,,theoriginal
appearance(although of course the colors are different due to fading). lepending on the
amount
of slit replacementthis can be expensive,so establishingpriorities is importani.
Considering what a major role slit stitching plays in tapestry conservation,is it surprising there
is not
more referenceto it in tapestry conservationliterature. The above comments suggestthat further
discussion of the subjectis warranted.
Straps
The textile conservationfield owes a huge debt of gratitudeto Nobuko Kajitani of the Metropolitan
Museumof Art for the contributions she has made to the study of tapestry conservation,and
nowhere, perhaps,has she been more influential than in the choice of sirapping material. In her 1979 article,,The
Preservationof Medieval Tapestries," Kajitani statesthat strapsshould be "nonstretching
and of compatible strength [as the tapestry and] should be attachedin a ctmplimentary tension
to the tapestry along
the weft direction" (1979,58). Only six yearsearlier,her formerieacherJosephColumbus
had advocated
the use of 3 " strips of cotton fabric for straps in "Tapestry Restoration in the National
Gallery.,, This
connection to Columbus may have influenced Kajitani to choose3" cotton twill tape
for straps,which
continuedat the Metropolitan Museum until as recentlyas the early 1980s(personul
Metropolitan Museum staff and JaneHutchins). To trace the trend of twill-iape strapping
"ornrnunication,
one need only
examinethe movementsof Kajitani,s employees.
In the late 1970sand early 1980sfour of the participants in my survey worked for
Kajitani-Jane
Hutchins' DeborahTrupin, PatriciaEwer, and Alice Blohm (seeAppendix 3). When
surveyed,threeof
four said that they use 3" cotton webbing for straps,and one specifiedtwill weave.In
tLe early l9g0s
!!e
Kajitani also had a closeprofessionalrelationship*itt fellow New york tapestryconseryator
Bruce
Hutchison, now deceased,who was then the Chief Conservatorof the Textiie Conservation
Laboratory at
the Cathedralof St. John the Divine. Hutchisonusecl3" cotton twill webbing for straps,
as do his successor, Marlene Eidelheit, and his former employee Rita Kauneckas,both of wtom participated
in my survey' Kajitani's former employee JaneHutchins went on to becomeDirector of the Textile
Conseruation
Center, then in North Andover, MA, where she and her former employeesand survey participants
Kathy
Francis and Deborah Trupin continued to use 3" cotton webbing for siraps. Francis
taught her former
employeeDeirdre Windsor, now Director/ChiefConservatorof the Textile Conservation
Centerin
Lowell, MA, to use 3" cotton webbing. Hutchins later worked at the Museum of Fine
Arts, Boston,
she and survey participant Deboral-rBede continued to use cotton webbing. The Textile
Conservathery
tion Workshop and Biltmore House both used 3" straps,and the Minneapolis Ins--titute
of Arts uses2,,
webbing.

)z

By the mid 1990sthe MET was already using strips of cotton duck or cotton sateenin place
of cotton
webbing. In the last five years at least sevenconservatorsand laboratories have also switched
to strips of
cotton fabric, often duck. Among the complaints usershad about the webbing was that it was
too stretchy
and in somecasestoo narrow. At some point many of the usersof 3" twill strapping switched
to a less
stretchy plain-weave strap. The reasonsgiven by survey participants for their ;;
preferencefor fabric strips include the flexibility in width and the factthatcotton duck and other fabrics
seemto react less
to atmosphericfluctuations' one participant who continuesto use the narrow strapping
askswhy anyone
would use a wider strap with stitching at the sides if the goal is to support the tapestry-narrower
straps
placed closer together equal more support. Severalp"opG have solvei this probiem
without increasini
strap number by using wider strapsand a stitching pattern that crossesthe strap instead
ofjust catchinlg
the edge(seeAppendix 2).
The most surprising fact about strapsto emergefrom my survey is that very few
American conse1ators
always strap. Instead,most said that dependingon the size and condition nlt ,ll tapestries
require auxiliary support materials. One respondentbelievesthat strapsonly add weight to the
iapestry. Another believes that it is the stitching, not necessarilythe straps,that doesthe work, and
she will do strap stitching
on the reverseof her patching or full lining material. It seems,then, that strapping,
which has for so lon!
defined American tapestry conservatorsin the eyes of our European counterparts,is
itself under investigation.
Synthetic Materials
Very few referenceswere made throughout my survey to the use of synthetic materials
in tapestry conservation,although they are commonly used in England and Europe. Both the Metropolitan
Museum and
the Cathedralof St. John the Divine have usednylon seatbeltwebbing to hold the
Velcro strip that is at-.
tached to the tapestry.In the caseof the Metropolitan Museum, this extra strength
may have been needed
to withstand the security attachmentsthat are placed on every tapestry that hangs in galleries.
a
The Cathedral of St. John the Divine now uses3" plain-weavecotton tape as a Velcro carrier.
The other instanceof the use of syntheticswas at the Isabella Stewart Gardner
Museum in Boston during
the 1970sand 1980s.Marjorie Bullock, then the headtextile conservator,recalls
that Director George
Stout was very interestedin synthetics and that the idea of using medium-weight
Butterfly polyester-fabric on tapestrieswas the result. This materialwas usedfor locafpatching andivell
as lining and even in a
unique method of "strapping," whereby the panels of the lining were overlapped
by 6 inches and this
double layer of fabric was reinforced with vertical stitching. girltock tested the polyester
patchesto determine their dimensional stability and whether they could sustainwetcleaning,
and she found them to be
st{le' In her responseto my suwey she said that shewould still recommendusing
this materialbecause
it is light weight, resistantto biological attach,inexpensive,strong,and inert.
Washing fabrics
Kajitani was the only survey participant who specified air drying fabrics verses
machine drying them.
Becauseone of the main complaints about 3" sirapping, particulirly the twill
variet5z,is that it shrinks
and expandsrapidly, more researchis neededinto the roie of fabric preparation,
especially machine drying, on the behavior of straps.All but one of the survey participants wash their
fabric, usually by machine. One usesunwashedlinen to line tapestries:
I use it as it comes from the roll. It is flat, smooth, and easyto work. I find
that it handlesmuch better than washedmaterial, and since linings are always removed before cleaning
there seemslittle
needto preshrinkit. I supposethe presenceof sizing could be a point of criticiim,
but I haveyet to
seeany problem, and I have the chancenow to look at work thaf was done almost
fifty years ago.
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CONCLUSION
Although scrutiny of articles written by Americans on the subject of tapestry conservationmay
make it
seemas though we have our own methods and philosophies, -y su*"y has brought to light
the factthat,
like all conservators,we are constantly questioning and improving our techniquesand materials.
Three
main influences on how we conseryatorsgo about making decisions are describedbelow.
Training
The major factor in determining a conservator'streatment preferencesis probably where and
by whom
he or shewas trained. Most choices, from large-whether io consider a full-supptrt lining-to
seemingly
small-how many times to prewash fabric-are made basedon accumulatedwork and educational
experiences.Becauseof the delicate nature of our work, conservatorsare more likely to reflect
back upon
treatmentsthey have done first-hand than attempt those they have read or heard about. Appendi*
3 i, u
list of tapestry conservationcentersand the perionnel who supervisedandlor were trained
there.
Institutional Procedures
A laboratory may have a standardapproachto conserving tapestriesthat affects how employees
decide
what is and is not the right way to do sornething.A museum^laboratory,for example, is moie
likely to
standardizetreatment proceduresso that its tapestriesare consistent in appearanceand
materials, thun u
than a private conservatorworking for many clients. Art museumsare also more likely to
stressthe role
of the tapestry as a narrative pictorial representationthat must remain legible to the public,
leading to
techniquesofrestoration that go beyond structural stabilization.
The way a laboratory is administeredwill also have a bearing on how much allowance
conservatorsare
given, or how much pressurethey are put under, for creative problem solving.
Conservatorsin private
practice and at regional centersoften need to be flexible in oider to meet the requirements
of both the
tapestry and the client within the budget available. Just as time and cost were driving
forces in the original divergenceof conseryationand restoration,they remain an impetus in the develdfment
of more efficient techniques.
Technology
An often-unrecognizedfactor in the developmentof regional techniques and preferences
are the facilities
and technology available to conservators.A laboratory that does not have utni.ror"ope
to aid in fiber
identification will rely on other methods, such as visual examination. Similarly, a labtratory
that does not
have adequateceiling height for a hoist or pulley systemwill probably not expiore
methodsof attaching
strapswhile the tapestry is hanging. A conservatorwho trains at one iacility may move
on to another
laboratory where there is accessto new equipment and yet not explore how that-equipment
could change
his or her methods.
5Fi!E'4{rl$4JEa
We American tapestry conseryators,although possessinga wide array of techniques
and preferences,
have many goals in common. As professionalswe seekto provide stable repairs that
respectthe history
of the tapestry and the needsof the viewer. We all use materials that, in oui views
and experiences,are
not harmful to the tapestriesand that can be identified and removed by future conseryators
(seeAppendix
4). Finally, we all strive to expand our knowledge and improve our methods. Several
areasfor further
researchhave been identified in this report, and I hope we will continue to come
together with our international counterpartsto investigatewhat historic tapestriesneed to ensuretheir survival.
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Appendix 1. Summary of Margaret Fikioris's 1974 Survey of Mounting Techniques

Name

Institution

Method

ChristaC. Mayer-Thurman TheArt lnstituteof Chicaeo 2" Velcrowashand-stitched
to thetapestry
andhungfrom opposingVelcrostapledonto
a woodenslator thewall.
IrenePopperRous

Arte AntigaE. Popper

Veftical 10" strapswith 12" gaps between
were sewn to the back of the tapeshy. A lining with a sleeve at the top accepteda
wooden bar for hanging.

Elizabeth Ann Coleman

TheBrooklynMuseum

A grid of 2-foot-widelinenwassewnto the
backofthe tapestryleaving2-foot-square
voids.The entireouterborderwasbacked
with lVz"Velcro,andthetapestrywasdisplayedon a woodenffamewith Velcro stapledto the perimeter.

KarenFinch

ThetraditionalEnglishmethodwouldbe a
brownlinenlining thathadbeenwashedin
hot water,drip dried,andnot ironed.The
lining wasappliedlooselywith a locking
stitchusingClark'sbuttonthreadin rows
approximately12" apart,closerfor weaker
tapestries.
Velcro wassewnoverthe lining
acrossthe top anda little way downthe sides.
It washungfrom a woodenbatten.

Pat Reeves

Los AngelesCountyMuseumof Art

Vertical burlap or cotton strips were sewn to
the back 10" apart on a continuousthread so
the tapestry could "slide." A cotton lining
would be washed,dried, and ironed. Two
inch Velcro was sewn to the top and the opposing side was stapledto a wooden board.
Had also mounted on cotton in strainersand
framed with Plexiglas.

NobukoKajitaniand
NancyHaller

MetropolitanMuseumof
Art

Goodcondition-no support,hungfrom
webbing.Fair condition-either backedwith
cottonfabricor strappedandthenlinedwith
a loosecottonlining andhungfrom webbing.
Bad condition-either backedor strapped
andlined,thenhungon a pennanentframe.

GertrudeW. Markell

Museumof FineArts, Boston

Straplinedwith linenfrom UlsterWeaving
Company.Webbingwassewnacrossthetop
andsolidbrassrings attachedabout6" apart.
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VeraB. Craig

NationalParkService,
HarpersFerryCenter,
Branchof MuseumOperations

Linedwith linenwith I" of easeall around.
The lining wastackedin threeverticalrows,
attachedon threesides,andthebottomedge
washemmed.Cottontapewassewnto the
top andbrassringsweresewnto it about6"
apart.

ElsieMcGarvey

Philadelphia
Museumof Art

A frameof wood wasattachedto thewall and
2" Velcrowasnailedaroundall sides.Velcro
wassewnto thetapestrylining.Four-inch
Velcrowasusedfor largertapestries.

JamesW. Rice

JamesW. Rice Associates

The supportfabricwasdesizedandstretched
ontoa woodenframe.Linenwaschosenfor
linen-warptapestries,
wool for wool-warp
tapestries,
cottonfor cotton-warptapestries.
Thetapestrywaspinnedontothe fabricas
tautlyaspossibleandsewnwith sewing
thread(bewareof nylon andmercerizedcotton).A framed,supportedtapesfiywasprefened.

Harold B. Burnham and
Mark Burnham

RoyalOntarioMuseum

No supportnecessary
if in goodcondition.
Otherwise
5'r-10"verticalbandsof washed
cottonor linenwebbingspaced20 cm apart
weresewnon with linenor silk thread.followedby zigzagbandsin betweenat 45oangles.A 15"bandwassewnacrossthetop,
ontowhich2" Velcrowassewn.This was
hungfrom Velcro attachedto thewall or a
lath on the wall.

KatherineDirks

Smithsonian
Institution

Onemethodusedringssewnto thebinding
on thebackof the tapestry.Anotherwasto
suspendit by a rod througha casingon the
backofcarpet strippingsewnontothe back.
For hangingin the open,backingwith
unbleached
muslinwaspreferred.Stitches
weredonearoundtheperimeterandthroughout the center.The hangingdevicewassewn
to the lining only. Periodicvacuumingwas
recommended.
Furthersuggestions
included
neverusinga metalpole or pipeto roll a tapesty, fumigatingregularly,andneverusing
tar-linedpaperto wrap a tapestry.
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Anpendix2. StitchesUsedin TapestryConservation
Slits
Whip Stitch (overcaststitchooversewingstitchooverhandstitchoslit stitch, plain stitch)
SeeTextile Conservation
Group,Directory of Hand StitchesUsedin TextileCoiservation,2g for a
diagram.
Buttonhole stitch (tock stitchoslit stitch)
SeeDirectory of Hand Stitches,11 for a diaeram.
Faggottingstitch (lock stitch)

FRONT

BACK

Ladder stitch (asdescribedby a participant)

FRONT

Rewarping
Channeling(tunneling,sistering)
SeeDirectory of Hand Stitches,13,for a diagram.

a4
J I

Repairs
Tabby stitch (horizontal warp couchingodarning stitch, weaving stitch)
SeeDirectory of Hand Stitches,l5, for a diagram.
Twined darning (warp twining, darning)

Strapping
Tapestry strap stitch (running hem stitch)
SeeDirectory of Hand Stitches,43,for adiagram.
Diagonalstrap stitch

b**

T*-I,,,F
Other
Slip stitch (blind hem stitch, blind stitch)
SeeDirectory of Hand Stitches,36,for a diagram.
Blanket stitch (openbuttonholestitch)
SeeDirectory of Hand Stitches,g, for a diagram.
Herringbone stitch (zigzagstitch)
SeeDirectoryof HandStitches,22,fora diagram.
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Appendix 3. Some American Tapestry Conservators and the Places in which
They Were Trained
This list is basedentirely on information provided by survey participants and
does not include all persons
trained, or places providing training, in the United Siates.Individuals appear
under the name of the supervisorat the time oftheir training. In somecases,peopleon this list
receivedadditionaltraining elsewhere.The following list is in no particular order.
The Isabella Stewart Gardner Museum. Bos_
ton. MA
Under Yvonne Cox, from Belgium:
Marjorie Bullock, Marlene Eidelheit
Under Marjorie Bullock:
Betsy Gould, Marlene Eidelheit
Under Kathy Francis:
Kathleen MacKay

The Cathedral of St. John the Divine cont.
Under Marlene Eidelheit:
Nadine Stone,Camille Myers Breeze,Valerie
Soll, Ann Frisina, Ligia Fernandez,Janina
Poskrobko
The National Gallery of Art, Washington, DC
Under JosephColumbus:
Karen Clark

The Museum of Fine Arts, Boston, MA
Under DeborahBede:
Betsy Gould, Meredith Montague

The Textile Museum, WashingtonoDC
Under JosephColumbusand JamesRice:
Nobuko Kajitani

The Textile Conservation Center, American
Textile History Museum, Lowell, MA (North
Andover, MA)
Under JaneHutchins:
Deborah Trupin, Kathy Francis, Muffu Austin
Under Kathy Francis:
Deirdre Windsor, SusanWellnitz, patricia Si_
lence, Muff' Austin
Under Deirdre Windsor:
Patricia Silence,TessFredette,Camille Myers
Breeze

Biltmore HouseoAsheville, NC
Under PatriciaEwer:
Maureen Hark
The Detroit Institute of Artso Detroit, MI
Under Angela Lakwete:
Meredith Montague
The Minneapolis Institute of Art, Minneapolis,
MN
Under Lotus Stack:
Patricia Ewer
Under Mary Ann Butterfield:
Maureen Hark

The Textile Conservation Workshop, South
Salem, NY
Under Karen Clark:
PatriciaEwer, Alice Blohm

Europe
Deirdre Windsor-the Victoria and Albert Museum and the Textile Conservation Studio,
London
Deborah Trupin-Royal Patrimonium Museum.
Brussels

The Metropolitan Museum of Art, New york
Under Nobuko Kajitani:
JaneHutchins, Deborah Trupin, patricia Ewer.
Alice Blohm, TheresaHeady
The Textile Conservation Laboratory of the
Cathedral of St. John the DivineoNew york
Under Bruce Hutchison:
Rita Kauneckas,Patricia Ewer, RebeccaJohn_
son-Dibbs,Nadine Stone,Camille Myers
Breeze

Other
StanleyDerelian-sarkis Derelian
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Anpendix4. someSuppliersof productsMentionedin the survey Results
DMC andMedici valn:
DMC Corporation,SouthHackensack
Avenue,port Kearny,Building 10A,
]he
SouthKearny,NJ 07032;www.dmc-usa.com.
Mettlerthread:www.amefird.com.
Nilfisk vacuum:Nilfisk of America,Inc.,300Technology
Drive,Malvern,pA 19355;g00-NIL-FISK.
Phillips-Boyne
fabric:Phillips-Boyne
Corporation,T646NewHighway,Farmingdale,
Ny 11735;516-

7s5-r230.

Aluminumslat:smallcorp,po Box 94g,Greenfield,
MA 01302;g00-932-9500.
Polypropylenefabric andcottonsateen:Testfabrics,Inc., 415 DelawareAvenue,pO
Box 26, Westpittston,PA 18643;570-603-0432.
RainbowVacuum:Rexair,lnc.,322r Big Beaver,suite200,Troy,MI4g0g4;
24g_643_7222;
www.rainbowsystem.
com.
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