The Sheman Fairchild Center for
Objects Consewation provides for the
preseration and technological study

of ten curatorial collections in the

Metr opolitan Museum. The activities

of the Center encompass the consea-
tion of ar chaeological objects, sculptue,
furniture, ceramics, and glass, as well
as investigative eseach related to
mechanisms of deterioration, peseva-
tion tr eatments, and historical tech-
nology. Mor e than thirty professional
consewnators, scientists, and installers
conduct their work in moder n facilities
located in the Henry R. Kravis Wing.
These laboratories ae equipped for

a variety of analytical and investigative
methods, including election microscopy,
X-ray spectrometry, X-ray dif fraction,
Fourier transform infrar ed spectoscopy
ultraviolet-fluor escence miavscopy
metallography, and radiography. Areas
of reseach that are of special long-tem
interest to the Center's staf include the
development and testing of methods for
the treatment of deteriorated stone
sculpture, the development of safe and
effective methods for the monitoring
and control of biodeterioration, and the
evolution of metalworking technologies
throughout the world.

Staff members also seve as adjunct
faculty at the nearby Consewation
Center of New York University, and the
Fairchild Center is the site of seminars
and internships for students from this
and other graduate programs.
Postgraduate fellowships ae awarded
annually to consewators and other
reseachers from institutions in the
United States and aboad.

Visit The Metr opolitan Museum
of Art at www .metmuseum.og

Future objectives

During five years of publication, met objectives the newsletter of the
Sheman Fairchild Center for Objects Consewnation, has become an
important means for sharing the Depatment® activities with consewation
and curatorial professionals, as well as with the inteested public. The
success of the publication can be seen in the rapid gwth of our r eader
ship, now totaling approximately 1150 individual and institutional
subscribers in fotty countries, who receive our newsletter fee-of-chage
through the geneous suppot of a private donor. A similar number is
resewed for visitors to the Center or distributed at conferences

and symposia.

In the past year several factors have led us toeconsider the pesent
format of met objectives One is the formation of the Science Goup, in
February 2004, which brings together scientists that wee previously
staff of the Museum® various consevation departments and newly-hired
members. Another motivation is the interest expiessed by other consemtion
departments in establishing a joint publication. The cumrent issue, which
includes contributions from both Textile Consewation and the Science
Group, is a reflection of these changes in our authorship and constituency

The publication of met objectivesin its present fom will be discontinued
with this issue, to be replaced by a new periodical that will function as
a forum for conservation and scientific staff in the Museum at large.
It is expected that developing the fomat of the new publication will
require one yea, during which all aspects, from design and content
to frequency and distribution, will be reconsideed. We welcome the
comments of our readership in this process.

We plan to recommence publication in Spring 2005.

The editors thank Annie Schlechter for her photographic contributions
and imaging expetise.

met objectivesis published twice yearly by the Sheman Fairchild
Center for Objects Consewation. We welcome your interest. Please
send comments and suggestions, orequests to be placed on our
mailing list and changes of addess to: The Shenan Fairchild Center
for Objects Conservation, The Metropolitan Museum of Art,

1000 Fifth Avenue, New York, NY 10028

Editors: Marijn Manuels & Deborah Schorsch

Design: Sunita Jariwala-Gajjar
met.objectives@metmuseum.og

www.metmuseum.og/Works_of_Art/objects_consevation/index.asp

This issue of met objectives illustrates several lar ge-scale projects,
just completed or in pr ogress, that employ the exper tise of various
Museum and independent professionals. It also for eshadows the future
direction of this periodica I, which will become a voice for conser vators
and scientists thr oughout the Museum. The technical study of a lar ge
colonial tapestr y, and the painstaking tr eatment car ried out to stabilize
its str ucture and improve its appearance, is described by conservators in the Depar tment

of Textile Conservation and a member of the MuseumOs Science Goup. The recent tr eatment
and newly designed presentation of an ancient Egyptian Old Kingdom tomb called for the
collaborative ef forts of objects conser vators, curators, designers, and engineers, as well as
contracted ar chitects and stonemasons. The final ar ticle in this issue discusses the ongoing
exterior cleaning and r epair of the MuseumOs lagest work of ar t: the building itself.

Figure 1

Conser vation and Technical Study

of a Colonial Andean

Tapestries poduced after the Spanish
Conquest of Peu in 1532 form a hybrid
group of artworks that spans the cultural and
technical horizons of the age of exploration
and discover. The Museum is fortunate to
have several in its collection, including one
mastemwork featuring a quintessential mixture
of Andean and Spanish aesthetics and

Tapestr y

manufacturing techniques Figure 1). As this
tapestry will be featured in the upcoming
exhibition OTapestries and Silvework
from the Colonial AndesO (September 27D
December 12, 2004), it is curently undergoing
study and consevation.

Woven of yarn made from indigenous
fibers and colored with locally produced dyes,
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this highly detailed tapestyy was influenced
stylistically by European grotesquerie of
the late sixteenth and early seventeenth
centuries, which was atfully adapted by
Andean weavers. Figural motifs derived fom
European souces, including the Old and
New Testaments and Classical mytholog
are intermixed freely with local imagety,
such as depictions of Andean nobility fom
pre-Inca times Eigure 2). One of the rare
colonial textiles that bear writing of any kind,
the tapestry includes the enigmatic inscription
Vloussom NessepO. Also unexplained is
the meaning of the central oundel, with its
amorphous forms containing winged faces,
that may be an adaptation of a Chinese
cloud motif derived from silks arriving fr om
Asia via the Manila Galleons (seeFigure 12).
Cumbicamayosand acclacung the Inca
weavers flom the highlands of Bolivia and
southem Pel, were organized in cloisteed
workshops, where they refined their skills
to unprecedented heights. The technique
of tapestry weaving was resexed for the pro-
duction of cumbi, the finest cloth used only
for royal garments, but this practice changed
after the arrival of Spanish administrators
and clergy, who commissioned large
tapestry-woven wall hangings that were
customary in Europe. Even as the size and
format of their woven products changed
from garments to tapestries, Andean
weavers continued to use theirtraditional
techniques and materials Figure 3), only
occasionally adding to their work the silk

and metallic threads that had been intoduced

by the Spanish.
The Metropolitan Museum@ tapesty
was woven as a single, fouselvage, double-

Figure 2

faced unit. For the most pait, painstaking
single interlocking joins were used to weave
together adjacent fields of diferent colors.
The weavers used additional method, such
as dovetailing and eccentric wefts, to join
separate fields, but also as a decorative
effect within monochrome sections. In
addition, several figurative designs have
been embellished with thee-dimensional
accents in a weft-float pattem (Figure 4).
Unlike their European counterpats, Andean
weavers cleanly finished both the font and
back of their tapestries, rendering textiles, as
obsewed by a Spanish chonicler, Owith two
facesO The division of the tapesty into a
series of vetical fields that do not correspond
to the design is a puzzling featue seen on
many colonial Andean tapestries Figure 5).

Figure 3

While the varying levels of skill that were
applied to the manufacture of the tapesty
suggest multiple hands, these individual
sections ae too narrow to be the work of
different weavers. In 196, Adolph Cavallo,
in Tapestries of Euope and Colonial Pewu
from the Boston Museum hypothesized that
the vettical bands are a misinterpretation by
local weavers of seams in Spanish knotted
pile carpets composed of narow, loomed
widths sewn together

The warps of the tapesty are three
Z-spun, S-plied cotton yams, while the wefts
are two Z-spun, S-plied yams made of wool,
presumably from alpaca and vicu-a, two of
the native camelids of the Andes. The finest
hair from these animals is extemely soft
and was prized by the Andean peoples as
well as by the Spaniads, who likened it
to silk. After the Conquest, sheep wee
imported to the New World, but their wool
is coarser than that of camelids, and it
seems not to have been used by Andean
weavers for their finest products. Because
the macroscopic and microscopic features
of camelid hair vary according to species,
gender age, and the location of the fibers
on the animal® body, differentiation between
wools from diverse souces can be dificult,

Figure 4

even in the laboratory. In this case, even
details revealed by electon microscopy did
not allow conclusive identification of the
fibers. Future investigations may benefit
from new analytical methods now being
developed, such as amino-acid aay testing.
Three-ply warp yams were used by Inca
weavers in the pioduction of cumbi, which
required very strong warps to withstand
the high stress of such a fine, tightly woven
weft. The tapestry® warp and weft countsN

respectively 26 and 148 wefts per inchN
illustrate one reason why the Spanish wes
so impressed by the quality of Inca weav
ing. In comparison, the thread counts of
medieval Euopean tapestries, such as the
famous Hunt of the Unicor n series on
display at the Cloisters, range fom sixteen
to eighteen warps and sixty to ninety-six
wefts to the inch.

The colors presewed in the Museum®
tapestry form a limited, yet familiar palette.
Wool was used in colonial Andean textiles
in all of its naturally occur ring shades of
white, brown, gray, and black, but fibers
were also colored red, blue, and yellow
with dyes derived from a variety of native
plants, animals, and minerals. In oder to
identify the dyestuffs used on the tapesty,
analysis was conducted with HPLC (see
High-Performance Liquid Chromatography,
p. 5). Carminic acid, the main color com-
pound in cochineal dye, was found in four
red yam samples of diferent hues. A scale
insect living on cacti in various regions
throughout the highland valleys, cochineal
(Dactylopius coccug, is the source of this
brilliant r ed dye Figure 6). The Spanish
encouraged its poduction, and the huge
guantities exported to Spain were second
in value only to the shipments of silver
coming from the great mines.

Indigo was identified as the colorant in
a sample of blue yan. Before the Conquest
this dye was derived only fom local plant
varieties (ndigofera spp.), but seventeenth-
century Spanish sea traders also lmught
indigo to Peru from more northern colonies

Figure 6



such as Guatemala, wheg indigenous indigo
plants had a higher yield. The chomatogram
obtained from the extract of a yellow yarn
sample, econstiucted at wavelength 380 nm,
presented only one minor diagnostic peak,
at twenty-four minutes. This may indicate
that some of the colorant degraded over
time, leaving deterioration products that do
not have a homogenous stucture. Based on
its retention time and absorption spectum,
the small peak appears to be that of utin,

a flavonoid (O-diglycoside) derived fom
various plant species.

Preparation of the tapestly for exhibition
started in 2001 with a thor ough examination
and documentation of its condition. Color
presewation of the dyed woolen warp threads
is generally good, with only slight fading.
Structurally, the tapestty is surprisingly
sound, although in small areasdamage was
caused by insects, andepeatedhandling
has resulted in mechanical wear at the sel
vages Figure 7). The original cotton warps
still provide structural support, while in
general the weft threads ae also well pre-
sewed. Modulation in the weaving around
figures sometimes esulted in wavering
patterns that give the tapesty a distinctive
texture and visual vibrancy, but also adds
a physical elasticity that has contributed to
the work® remarkable state of pesewation
(Figure 8).

Nonetheless, few centuries-old works
of art have escaped estoration, which in
this case was caried out before the textile
entered Museum® collection and had
focused on improving structural stability,
for the most part by reweaving damaged
areas.This fairly crude remedy did prevent

Figure 8

Figure 7

further damage, but unfortunately distort-
ed the tapesty® original structure and
marred its appearance. Thick cotton threads
with short fibers and a low degree of twist
were usedto replace the original warps,
weakening the stucture of the weave and
producing restored areas that wee overly
rigid. The wool thr eads used to eplace
the original wefts also were too thick, and
were colored with unstable, synthetic dyes.
The resultant fading caused discontinuities
within motifs, which severely affected the
visual integrity of the entire work (Figure 11).
Most significantly, in disregard of the fact
that the tapestry was conceived as double-
sided, anobverse and everse wee efectively

established by finishing the ewoven sections

only on one side.
In anticipation of a long tr eatment

period, the most critical areas wee addressed

first, after which the work could pr ogress
as time allowed. Based on several factors,
including the importance of this unique work
to the collection and its overall condition,
the decision was made to clean the textile
using a vacuum andto replace pevious
restorations. Although this approach has
been applied in the Depatment of Textile
Consewation for several decades, in paicular
to medieval European tapestries, theextraor-

dinary qualities of the Continued on page 6

Figure 7. Details from warp selvages
of tapestry (Figure 1). Warp selvages
have a beginning edge, wheg the warp
loops are chained together (top), and a
terminal edge, with the warps cut and
re-enteed diagonally into the textile,
forming a finished edge (bottom). The
weft selvages wee created by the eturn
of the weft thr eads during weaving.

Figure 8. Detail of a man® face
located in the central field, bottom
right (Figure 1). Differences in the
diameters of various weft threads
results in adjacent fields difering in
texture. Some aeas, such as the face
in this detail, are woven with fine

yarns, which create concentrated wefts.

Others, for example the backgmound,
use a thicker thread to produce a less
dense suface with distorted warp
threads that ae slightly visible.

High-P erf ormance Liquid Chroma

The dyes used in the Andean tapesjr
(seeFigure 1) were analyzed with the
use of high-peformance liquid chro-
matography (HPLC) using a photodiode
array (PDA) detector (Figure 9). HPLC

is an analytical technique that has varied
applications in industry, but since the
late 1970s it has been used in museum
laboratories to identify or characterize
organic compounds found on works of
art. Chromatography is a technique for
separating mixtures of compounds,

intr oduced in a mobile, liquid or gaseous
phase, on the basis of their physical or
chemical afinity to a stationar y medium.
In the case of HPLC, a dissolved sample
is forced under high pressue through a
column containing an adsorbent packing
material. As a sample is separated into
its individual compounds, the moment

at which each elutesNthe so-called
retention timeNis r ecorded. The PDA
detects the absorption spectra of the
individual components in the ultraviolet
to visible-light range (200D800 nm).
These characteristic spectra a used in
combination with the r etention times to
establish the composition of the mixture
(Figure 10).

For the purpose of identifying col-
orants used in the Andean tapesty,
dyes wee extracted from one yellow
yarn and four red yam samples, each
of a different hue, using 400uP1 ml of
1N hydr ochloric acid/methanol (2:8) in
a dry-bath incubator (80D90%C). The

tography

extracts were evaporated, dissolved again

in 10D20 ul for mic acid/methanol, and
aliguots of each solution were injected
into the HPLC. Dye was extractedfrom
a blue yam with methylene chloride in
formic acid. The extract was dried and
the residue edissolved in 20ul methylene
chloride/formic acid (1:1), of which 5 pl
was injected into the HPLC. For com
parison, reference samples colagd with
known natural dyes and color-compound
standards were also analyzed.

The analytical system consists of
a 1525 p binary HPLC pump, a 2996
PDA detector, a 1500 series column
heate, and an in-line degasserall pro-
duced by Waters, and a Rheodyne 7725i
manual injector. A Waters Xterra RP,
3.5 um 2.1 x 150 mm reverse-phase
column was used with a flow rate
0.2 ml/min. The binary mobile phase
consisted of (A) 2% acetic acid in a
0.1M ammonium acetate deionized
water solution (v/v) and (B) 2% acetic
acid in methanol (v/v). Separations wee
achieved by a series of linear gradients
of B to A as follows: elution starting
with 10% B in A, < 1 min. isocratic;
10D30% B in A, 1B6 min.; 30% B in A,
6D16 min. isocratic; 30D60% B in A,
16D21 min.; 60% B in A, 21D31 min.
isocratic, 60D90% B in A, 31D36 min.;
90% B in A, 36D50 min. isocratic. The
column temperature was 30%C. The
operation and data processing softwae
was Empower Pio (2002). NS

Figure 9. High-performance liquid
chromatograph (HPLC) equipped with
a photodiode array (PDA) detector.

Figure 10. Chromatograms of
extractions from a light red yam

in the tapestry (a) and a Sigma-Aldrich
carminic acid standard (b), reconstucted
at wavelength 490 nm, shown with
respective UWvisible spectra of the
peaks (c & d).




Continued from page 4 Andean weaving
created an unusual challenge. Not only
was the visual efect of the tapesty much
improved by eliminating conspicuous patches
of earlier restorations (Figure 12), as a result
of reweaving these agas, the fabric egained
much its original elasticity as well.

Given the pictorial nature of the tapes
try, it was important to assure not only the
physical but also the visual connection
between original and newly introduced
materials. Reconstuction of the imagery

Figure 11

could be based on evidence swiving in the
areas adjacent to the damages, although in
some instances similar motifs fom contem-
porary works had to be studied. Compared
to European wall hangings, on which most
figures ae defined with fine brown out-
lines, the contours of the images on this
Andean work are emphasized with boad
bordersNapproximately two millimeters in
widthNiwoven in a contrasting color and,
as such, the ecreation of accurate line
thickness, orientation, and color were
essential to the success of the ¢éatment.
Reweaving was complicated by the use of
a variety of structural techniques and
many different hues, paticularly within

the red-pink background. Because the
original textur e is so fine, only a single
thread could be used, which ceated diffi-
culties in matching original nuances in the
original. To increase color variation within
OmonochiomaticO fields, two or three
needles with yan of different hues wee
used in altemating fashion. The six vetical
bands mentioned earlier often showed
discontinuities in color where they were

joined (Figure 5), and this characteristic
was reproduced in the consevation treat
ment as well.

Among the features that indicate the
work of weavers with dif ferent levels of
skill are the concentration of wefts and
shifting of warps in Museum@ tapesty,
which appear to be grater on the right
side than on the left. The presence of these
different hands required that their individual
styles be emulated in the eweaving, by
giving special attention to the tension
within r econstucted areas.

Condition permitting, tapestries are
generally displayed vetically to allow
museum visitors to view them from an
optimal vantage point. As a rule, for
mounting purposes, strap suppots are
applied to the back, in order to reduce
stress on the warps and wefts, which ag
generally weakened due to fiber fatigue.
In some cases a lining also is sewn onto the
reverse, a measw that provides extra sup
port while at the same time peventing the
accumulation of dust. Unlike its European
counterparts, the Andean tapesty hangs
in the warp dir ection, and its excellent
condition allows it to be suspended fom a
single strip of cotton webbing, prepared with
Velcro', hand-stitched across the top edge.
This approach provides the additional
advantage thataccess to the everse is pe-
sewved. For storage after the exhibition, the
tapestry will be removed from its mount
and rolled onto an acid-free tube that rests
in an archival cradle. The cradle is housed
at the Antonio Ratti T extile Center storage
facility, in a climate maintained in accordance
with conservation standards.

Figure 12

In 1913 the Metropolitan Museum pur-
chased the patly ruined tomb of Pemeb
(ca. 2381D2323 B.C.), an dficial in the
royal household buried at Saqqara during
the late Fifth Dynasty (Figure 13). Dismantled
and transported to New York, the tomb was
placed in the first gallery north of the Great
Hall, wher e it has greeted visitors to the
Museum® extensive collection of Egyptian
art since 1916. During the Old Kingdom in
particular, mastabas as limestone stuctures
of this type are called, wee placed over the
shafts and subteranean burial chambers of
well-born Egyptians. While the interior
of the rectangular monument was mostly
packed with rubble, there were several
chambers used by visiting family members
to make offerings and perfform other rituals
for the deceased. In addion to a courtyard
with a recessed doaway, three interior
spaces fom Pemeb®tomb are presered
in the Museum: an entrance chambera
vestibule with passagevay, and the main
offering chamber (Figure 14). Also accessible
from the courtyard is a side chapel containing
a slot in its rear wall. In ancient times this
opening allowed passage of the fragrance
of incense and the sound of chanting into
another chamber known as the serdab,
containing stone or wooden images of
Pemeb. In the Museum®reconstction the
slot was lowered so that visitors could see
into the statue chamber

A false door and elaborately painted
reliefs depicting ofering bearers and other
scenes of funeray ritual, as well as hiero-
glyphic inscriptions, decorate the walls of
the main chamber Figure 15), while in the
vestibule and passagewayeagisters wee laid
out but never carved, presumably due to the
unexpectedly early death of Paneb. The lime-
stone blocks had been only elatively crudely
finished, and required extensive pointing
with plaster to create a continuous suface for
carving in what was otherwise a dry-masonry
construction. The decoration was first
sketched out in red and then cawed, after
which a fine plaster ground was used to

disguisedefects in the stone and the pointing
before they were painted. Standad inorganic
pigments in an organic binder were applied
to all carved surfaces, as well as the gray
background. The lower courses of stone in
the main chamber which had not been cawved
and were coverd only with a deteriorated
layer of plaster, remain in Egypt, and in the
Museum@ reconstiuction were replaced by
modem, featureless plastezd walls.

With the recent renovation of the three
Egyptian Wing galleries adjacent to the
Great Hall, the need apose to cary out a
thorough assessment of the toms@ondi
tion, and to reevaluate its pesentation to
the public. Since 1916, various estoration
campaigns had been undeaken in efforts to
clean and consolidate both caved suifaces
and undecorated blocks, and during ecent
decades the painted eliefs that decorate the
main chamber its vestibule, and the enty
way were protected by fixed glass panels.
The glass was eflective, had a geenish cast,
and was mounted in a waist-high metal
framework, giving viewers the impression
of looking into a vitrine and obscuring the
original composition and proportions of
the carved walls. The reliefs were also
inaccessible for examination and teatment.

Considering the stucture as a whole,
Dorothea Arnold, of the Museum®
Department of Egyptian Art, wished to



recreate a sense of thenastaba&original
scale, so that moden viewers would have

a similar experience of these intimate spaces
as the relatives and priests who came in the
years after Peneb® death. Although it
appeared to be a monumental facade with a
doorway flanked by relief cavings depicting
the tomb owner, what greeted visitors to

the Egyptian Galleries is actually the entrance
to the vestibule from the small interior
courtyard, which in ancient times had been
built up against a neighboring mastaba
constructed some years earlier for an dfcial
called Shepses, who may have been Pereb®
father. When erected inside the cowded
cemetey at Saqgara near the Old Kingdom
capital at Memphis, the interior of Perneb®
tomb had been accessible only fsm the
narrow entranceway to the north.

Study of curatorial archives and Shaman
Fairchild Center files offered an interesting
impression of some early teatments. For
example, the oldest documentation, dating
from the time of the installation, describes
the application of multiple coats of OLitholO,
a material of unknown composition, pr obably
only to undecorated stones. It was emoved
in 1935 with an Oalcoholic potashO made
from Othree grams of potassium hydoxide in
one hundred milliliters of denatured alcohol
heated to boiling,0 and then a Owax peser
vativeO consisting of cegsin and canauba in
xylene was applied. Unecorded treatments
were caried out as well, evidence of which
was noted when the glass baiers were dein
stalled. OFeatments evisitedO is an impotant

8

trend in current consewation reseachN
appearing, for example, as the theme in the
Summer 2002 issue of theJoumal of the
American Institute of ConservationNand this
line of inquiry is particularly r elevant with
respect to Egyptian antiquities, which almost
invariably suffer from the effects of prior
treatments that over time have become the
cause of futher deterioration. Paradoxically,
consewrators often recognize that without
these early teatments, egardless of how
misguided they wee or how troublesome
they may now seem, many of the objects
under consideration, being inheently unstable
due to the saline envionment to which they
were exposed during burial, would not have
survived at all.

Treatment of the reliefs focused on the
stabilization of the carved surfaces and sur

Figure 15 \h h /

Figure 14. Model of the tomb of
Pemeb. The model is visible on the
right side in Figure 13.

Figure 15. Detail of an offering scene
from the main chamber of Peneb® tomb
(Figure 13), before treatment. The
continuity of the images is broken up

by the presence of suiace losses and
old restorations. For example, moden
plaster fills (a) are non-uniform in color
and texture, and do not match the ancient
pointing (b). Losses of the stone suface
(c) and paint layers from the body (d) and
background (e) provide a sharp contrast
to areas that retain their original paint

(f, 9). Also intrusive to the viewer ae
irregular bands of shellac applied along
the edges of the moden fills (h).

Ann Heywood is Consewrator in
the Sheman Fairchild Center,
where she is esponsible for the
study and treatment of Egyptian
Art. She received her M.A. in ait
history and a Cettificate in
Consewation in 1987 fr om the
Institute of Fine Arts, New York
University. She has worked on ar
chaeological excavations in Geece
and Turkey, and is curently the
site consevator for the Museum®
Egyptian Expedition to Lisht and
Dahshur.

Since 2000,Leslie Gat, Associate
Conselwator, has worked on
several piojects at the Sheman
Fairchild Center. After receiving
an M.A. in art history and a
Certificate in Conservation at
The Institute of Fine Arts,

New York University in 1988,
she worked at TheBrooklyn
Museum. In 1992 sheestablished
a private practice sewving small
institutions and private collectors.
She is curently a guest lectuer
at the Institute of Fine Arts
Consewation Center.

Figure 16

viving paint layers, as well as emoval of old
restorations and other visual distractions.
Paraloid B-72 was used to consolidate agas
of crumbling stone, friable ancient plaster
and flaking paint. As wet cleaning of the frag-
ile surfaces was not possible, soft hushes and
a low-suction vacuum were used to emove
loose dust and grime. Months of exacting
labor were required to mechanically emove
uneven and discoloed plaster lestorations of
the carved pointing between the blocks, which
together with surface damages that exposed
bright white limestone were pethaps the
greatest distraction to the viewer The old
restorations were replaced, and the fesh
plaster fills were recessed to just below the
original surface with a vinyl spackling
compound. Careful inpainting of these fills
and disfiguring surface damages pomoted
visual reintegration of the individual blocks
so that on each wall the sense of a unified,
comprehensive iconographic pogram pre-
dominates (Figure 16). Some discolorations
caused by earlier consolidation teatments
could be safely educed with solvents, but
most were disguised by etouching with
acrylic paints. The lower courses, now
made to resemble a weathexd plaster suface,
also help to establish an interior space that
recreates the tomb envionment.

A glass barier with discr eet framing ele
ments designed to potect the reliefs, while
allowing visitors and scholars the oppotunity
to view them, will be installed in May 2004.

The non-reflective glass will extend fom
floor to ceiling without visual obstacles, and
the proximity of the glass to the tomb walls
and the absence of railings will pemit the
carvings to be obseved at close range, while
the design makes it possible to access the
reliefs for periodic assessment and cleaning.
To successfully evoke the ancient
architectural landscape, Dr Arnold challenged
the expettise and skills of consevators,
designers, craftsmen, achitects, and the
Museum® facilities managers. A new lime
stone wall that follows the line of the back of
Shepses®mastabanow defines the original
perimeter of the courtyard, reestablishing
Pemeb®&tomb as a self-contained, intimate
structure (Figure 17). The massive limestone
blocks chosen for their similarity to the casing
stones of Shepses®mastabawere quarried

and dressed in Egypt andassembled in the
Museum by master stonenasons. No longer
OmonumentalO in characteiPemeb®tomb

is now more welcoming, affording museum
visitors an unconventional but more authentic
experience of ancient Egyptian funeray
architecture of the Old Kingdom and a very
close look at a group of well-presered
painted reliefs that retain much of their
original coloration.

Figure 16. Painted rlief decoration
from the main chamber of Peneb®
tomb depicting offering bearers, after
treatment.

Figure 17. Peneb®tomb, after
the reopening of the galley in
January 2004.



As visitors have already witnessed during the
past yea, the Metropolitan Museum has
embarked on the task of cleaning and estoring
its exterior (Figure 18). The four-block-long
facade along Fifth Avenue, constucted
directly in front of the original building by
Calvert Vaux and J. Wrey Mould (1880),
was erected entirely out of Indiana limestone,
but consists of four separate wings that wee
designed between 1902 and 1917 by the
renowned firms of Richard Mor ris Hunt and
McKim, Meade and White.

Over the course of several decades the
exterior of the Museum has darkened con
siderably, as a result of fly ash deposits held
in place by gypsum. Fly ash is an aersol
made up of carbon and alumino- silicate
particles and results from the burning of fos-
sil fuels, while the gypsum is fomed by the
interaction between calcium carbonate, the
main component of limestone, and acid rain,
also a byproduct of burning fossil fuels.

Cleaning of limestone buildings is usually
done with one of three methods: chemical
cleaning with bases and acids, abrasive clean
ing, and water misting, each of which has its
advantages and disadvantages. Chemical
cleaning is eficient, but the acids employed
can easily cause damage. Abrasive cleaning
methods have impoved significantly in the
last three decades trough the introduction of

reduced pessues of deliver, softer abrasive
materials, and finer patticle sizes, with the
result that even elatively delicate stone
surfaces can be safely cleaned. Abrasives,
however, are unable to safely emove gypsum
that has formed below the surface of the
stone. One of the oldest cleaningechniques
for limestone and marble is watermisting.
This system uses the low-pessue delively
of nebulized water that dissolves the gypsum,
allowing the fly ash to be caried away in the
run-off. Based on the underlying principle that
gypsum is 150 times moe soluble in water
than calcium carbonate, it is preferentially
removed as the water flows acoss the
soiled sufface. Water misting usually cleans
limestone uniformly and is able to remove
subsurface gypsum.

Although thinking about cleaning the
facade began several years ago, when a
Japanese businessman fefred the sevices of
his company serious impetus was given to the
project when it became appaent that sections
of the cornice were increasingly unstable. It
was at this point that an architecture and
engineering fim was commissioned to conduct
a survey, which included an assessment
of the condition of the limestone and its
pointing, as well as the viability of all
exterior water management systems. The
resulting inventory was used to identify

possible treatment methods, which wee
investigated through mock-ups. Cleaning
tests involved, inter alia, two proprietary
abrasive systems and a mprietary chemical
cleaning method, but ultimately water
misting became the technique of choice for
the Museum® facade. Mock-ups wee also
prepared for pointing, crack repairs, com
posite patching, and dutchmen, in oder to
provide the best match of cola, texture,
and profile for all these replacement and
compensation installations. The suwvey,
mock-ups, and test lesults were used to
create a bidpackage/equest for proposal that
was sent to several pe-qualified contractors.
Work on the south elevation at 80th
Street began in October 2002 and has po-
ceeded noth along Fifth Avenue as far as the
main entrance. Plans call for the completion
of the equivalent elevation notth of the front
steps during the next constuction season.
The most complicated pat of the project,
both in terms of treatment and logistics, is
the main entrance itself, which is slated for
cleaning in 2005. This section includes four

Figure 20

caryatid figures and six medallions by
architectural sculptor Karl Bitter that
require special attention figure 19). Their
condition will be assessed by Objects Conser
vation staff in or der to decide if in addition

to mechanics from the contracting firm,
consewators will need to play an active role
in the treatment of these works.

The cleaning is bringing about a most
striking change in the Museum§®appearance,
as the chaotic soiling pattens are replaced
by the intended play of light and dark created
by the architectural features Figure 20).
Although less visible, equally impottant are
the stone repairs mentioned above, which
ensure both public safety and the safety of Figure 19
the collections by making the building enve
lope watertight. A complete repointing with
a proprietary hydraulic lime mortar, as well
as the installation of Monel metal gutters
and copings for parapet walls, ensures that
rain and melted snow will drain properly.
Finally, nearly-invisible netting has been
installed to discourage pigeons fom roosting
on the newly cleaned facade.

Many have contributed to the development, management, and execution of the facade pject. Tim Allenbr ook and Kyle Nor mandin
of the architecture and engineering fim Wiss, JanneyElstner Associates, Inc. caried out the initial survey, devised and superised the
preparation of mock-ups and other tests, and wote the bid documents/equest for proposal. They continue to seve the Museum as
advisors and managersWalter Sedovic, of Walter Sedovic Architects, has povided peer eview of all phases. The contractor selected for
the project is Nicholson and Galloway, Inc., and work on the building has been ably guided by their pioject manager Mark Haynes and foe-
man Femnando Fuentes.Cleaning of the fasade is overseen by Philip TVenturino, Vice President for Facilities Management, and
Thomas Scally Manager. Their department has worked closely with consevators and scientists, including the authoras well as cura
tors Morrison Heckscher and Thayer Dlles of the American Wing, both of whom also desewe thanks for providing background infor -
mation on the building and its sculpture for the purpose of this aticle.



