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5.1. Restoration Report

Y oshihiko Yamashita

1.1. Data

Title Cabinet with Lozenge Design

Period I 7th century, Edo period

Owner Naprstek Museum, National Museum, Prague (Czech Republic)

Inventory number 34942

.1.2. Restoration Data
Duration May 2010 — March 2011
Place Restoration Studio (Urushi), National Research Institute for Cultural Properties,
Tokyo
Conservator Yoshihiko Yamashita

1.3. Condition before Restoration

The following is a list of the condition of damage.

» Some dust and soiling were observed over the entire surface of the cabinet.

* There were traces of adhesive tape near the top of the cabinet.

* There were shallow cracks on the joints of the substrate. They were progressing especially on the left
and right ends inside the lid.

* The urushi coating film around the cracks had become lifted.

» There was a thick coating of yellow material on the outer surface of the cabinet, except at the back, and
on the inner side of the fall front and the surface of the drawers.

» Black coating material had been applied to the back surface and bottom of the cabinet, metal lock plate
on the inner side of the fall front and the inner and outer sides of the drawers.

* Traces of past restorations could be seen over a large area of the raden; the shell pieces had been re-
adhered.

* There were new raden pieces at various places of the cabinet; thin abalone shell pieces and medium
thick pearl oyster had been used.

* Parts of the makie and tsukegaki lines had been lost, exposing the shitazike urushi.

» Additional touching made during past restorations were evident at many places. Silver coating material
was used on parts where raden had been lost, and gold or yellow coloring material had been used to
redraw the makie lines around the edges of the raden.

* Crosspiece for the drawers had become distorted. The upper portion of the bottom drawer tended to
stick to the past restoration material used on the underside of the crosspiece above, making it difficult
to draw out this drawer.
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= Gilding executed on the metal lock plates and the corner metal fittings had already been lost.

* The metal lock plate in the front had become loose, and the head of one of the nails was missing.

4. Restoration Plan

The restoration plan for the object had been presented beforehand by the National Research Institute for

Cultural Properties, Tokyo. In beginning the actual work of restoration, details of the plan were discussed

once again and changes that were considered necessary were decided upon deliberation between the person

in charge at the Institute and the conservator.

5.1
(h

I'he following is a summary of the restoration plan.
« Maintenance of the present condition in the restoration of cultural properties advocated by the
Agency for Cultural Affairs would be followed. However, traces of past restorations that might hinder

appreciation would be treated simply by matching the colors.

With regard to the removal of traces of Western restoration, the yellow coating material, the gold lines
drawn in the past and the white foundation would be removed, but the black coating material on the

back, bottom and inside would not be removed.

In removing traces of past restorations, organic solvents would be carefully selected so that they would

not damage the original coating material, makie or the metal fittings.

The missing nails would be newly made and colored to provide an antique appearance.

The colors of parts with missing raden and of shells added during past restorations that were
conspicuously different from their surroundings would be matched partially so as not to hinder

appreciation.

The corner metal fittings, lock, metal plate and hinges would be removed at the time of cleaning and re-
attached after restoration.
* Past restorations would be specified by Fourier-transform infrared spectroscopy (FT-IR) and X-ray

fluorescence analysis in order to identify places that had been restored in the past.

.5. Restoration Process
Investigation before restoration

Condition of damage and techniques employed were investigated visually and the present condition
was recorded.

First, investigation using a UV lamp was done. As a result, the yellow coating material applied on
the surface fluoresced to unclear yellow, but the black coating material on the back surface the inside
and bottom of the cabinet did not fluoresce. From this, it was thought that the yellow coating material
is shellac, which is used in Europe as a restoration material, or some other resin.

When the back surface which had been coated black was observed under oblique light, traces of
foundation in lozenge sharp were found. As a result, it was determined that the back of the cabinet had
also been decorated with lozenge raden. When the manufacturing method is considered. it is possible
to make the surface of a raden flat by grinding it with a whetstone. But there was a large area on the
top board and each of the sides where the raden surface was not flat and the colors did not match. From
this, it was confirmed that the raden on the back and the pieces of raden that had fallen were re-adhered
during past restorations. Places where restoration was executed were confirmed further by studying

photographs taken before restoration that was executed ten and somewhat years ago.
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Cross-grained cypress was used for the substrate; the grains run vertically on the back and the right
and left sides, while they run horizontally on the top and bottom boards. Pieces of small thin board had
been attached at the back of each drawer in order to prevent the drawers from going too far into the
back. More than half of these thin boards had already been lost.

Photographing before restoration

The entire cabinet and its condition of damage were photographed before restoration with a
digital camera under a daylight lamp for color photographs and natural light, and recorded. Then
UV fluorescence photographs were taken and the condition of past restorations was recorded. For
fluorescence photographs, a black lamp and a gelatin filter that would cut UV ray were used. Digital
camera was used in this case also.

Solvent tests

Experiments were done to check solvents that would be used to remove the yellow coating material
and the gold lines from past restorations. Ethanol for disinfection, absolute ethanol. acetone and cthyl
acetate were the organic solvents tested. Ethanol for disinfection and absolute ethanol dissolved the
yellow coating material, but only on the surface. Acetone and ethyl acetate caused almost no change. It
was also found that the gold lines could be removed casily with acetone.

Analysis

A sample of the yellow coating material was taken and analyzed by FT-IR. Analysis was done by
Noriko Hayakawa of the Center for Conservation Science and Restoration Techniques of the National
Research Institute for Cultural Properties, Tokyo. As a result, it was determined that the yellow
coating material was shellac. Furthermore, X-ray fluorescence analysis was performed to investigate
the materials of the metal powder and the metal fittings. This investigation was done by Yasuhiro
Hayakawa, also of the same Center. As a result, it was found that shu-uwrushi had been used for the
shitazuke wrushi of the gold lines. It was also found that copper gilded with gold had been used for the
handles, corner metal fittings and the lock metal plate, while iron had been used for the lock itself and
the key. Since iron which is different from the original metal was used for the lock, it is thought that the
lock had been exchanged at some time.

Cleaning

Cotton cloth slightly moistened with water was used to remove the dust and soiling that had
accumulated on the coating film and the makie surface.
Removing traces of adhesive tape

Traces of adhesive tape on the top board and the right side of the cabinet were removed with acetone.
Removing the metal fittings

Corner metal fittings, the lock and other metal fittings other than the handles and the legs were taken
off. These were temporarily stored on an urethane foam, making sure that their original positions would
be kept clear.

Removal of Western coating materials

As a result of the test on solvents, ethanol for disinfection and absolute ethanol were used to remove
the yellow coating material. Nonwoven cloth cut to a size slightly smaller than the size of the lozenge
and immersed in ethanol for disinfection was put on places where the coating material was to be
removed. After having waited for the coating material to become swollen, a tortoise shell spatula was
used to remove it. So as not to damage the tsukegaki lines on the shell pieces, coating material around
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the edges of gold lines were carefully removed with a cotton cloth moistened with absolute ethanol.
The coating material on the makie on the inner side of the fall front was also carefully removed with a
tortoise shell spatula, as was in the case of raden. Since two types of drawing material had been used
on the original gold lines, ethyl acetate was used afler absolute ethanol.

(9) Consolidation of the lifted raden

After having removed the Western coating materials, an animal glue solution was impregnated into
the lifted raden. These were then press-stabilized with a wooden frame and bamboo sticks. For this
treatment, a 15 % aqueous solution of Pearl Glue (Daio) was used.

(10) Analysis

The black coating material that had been used to draw missing lines of the lozenge design had come
off, exposing the white foundation which had been partially filled in. Since this white foundation could
be found on the top and side boards as well as on the cracked parts of the bottom that had been re-
coated black, it was thought to be filler used in a past restoration.

Samples were taken from the foundation materials, both white and black. that had been filled into the
spaces of the raden and from the adhesive agent used to adhere the pieces in past restorations. These
were analyzed by FT-IR. As a result, it was found that the white foundation from the upper portion was
calcium carbonate, while the black material from the lower portion was paraffin and the adhesive was
vinyl acetate.

(11) Removal of the foundation from past restorations

Foundation that had been filled into the spaces of the raden were removed physically. A bamboo
spatula was used for this. Since removing the adhesive used in past restorations would not be possible
unless all the raden pieces are removed, this was left untouched.

(12) Urushigatame

Suki-urushi was applied to the deteriorated coating film and the makie portions for consolidation. For
wrushigatame, kifomi urushi diluted with Cleansol G and suki-urushi were mixed. Excess urushi was
wiped off with ligroin.

(13) Reinforcement of cracks

Cracks on the joints of the substrate were reinforced by impregnating mugi-urushi that had been
adjusted.

(14) Consolidation of the lifted urushi coating film

Mugi-urushi was impregnated into the lifted coating film which was then press-stabilized with a
wooden frame and bamboo sticks.

(15) Shape-forming the missing portions of the foundation

Kokuso and foundation material were used to shape-form places where the foundation had been lost.
Since more than two-thirds of the raden on the top board had been re-adhered in past restorations and
the continuity of the lozenge design would be broken at some places, a very small amount of foundation
was placed over some of the raden in order to adjust the design.

(16) Reproduction of the lost coating film

The color of the urushi coating film was adjusted by applying urushi to the parts where the

foundation had been filled and grinding the surface with charcoal. This was repeated several times.
(17) Reproduction of the nails

The damaged nails were reproduced. They were made to match the original brass nails and given an
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old finish by using copper sulfate, vinegar and salt. The nails were reproduced by Akira Kusano of the
Tokyo University of the Arts.
(18) Adjusting and attaching the metal fittings
Warping of the metal fittings was simply corrected and the metal lock plate, corner metal fittings and
the hinges were returned to their original positions. Nail holes that were loose were filled with kokuso
and the metal fittings were nailed down. Since the right hinge was warped severely, causing a problem
opening and closing the fall front, adjustment was made by removing the foundation under the hinge.
(19) Adjustment of the color of raden
To adjust the color of raden, Pearl Powder (mica powder) and Paraloid B72 were diluted with xylene
and applied to produce the color of the shell; acrylic paint was used to subdue the chroma.
(20) Manufacture of a paulownia box and a cover
A paulownia box (W 45.6 cm, D 34.1 ecm and H 35.6 cm) and a silk cover were newly made.
The paulownia box was made in such a way that its front board would slide down to serve as the lid
(otoshibuia-siyle). It was also equipped with an extra bottom board that can be pulled out by means of
two holes at the front. Habutae silk was used for the cover. Cords were attached on the front as well as
near the top and bottom on the left and right, making it easy to handle the cover.
(21) Compilation of a restoration record

Photographs were taken after restoration and two copies of the restoration report were made.,

5.1.6. Condition after Restoration

See Table 5.1.
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5.2. Description of the Artwork

Namiko Takeuchi
Tokyo National Museum

The object discussed is urushiware made in the early Edo period for export to the West. The cabinet has
a door that lifts open in the front and seven drawers arranged in three tiers inside. In Europe, this type of
cabinet is usually placed on top of a tall stand like a desk. The style of the cabinet is thought to be one that
corresponds to what is referred to as “escritorios” in documents of Spanish people who came to Japan in
those days. The fall front is made in such a way that it will stay horizontal. Traditionally, documents would
be placed here for writing.

The outer side of the cabinet and the front face of the drawers are decorated with a design of consecutive
lozenges in raden and hiramakie. The inner side of the door is coated with black urushi; its four sides are
bordered with a design of cobblestones in hiramakie and raden while the inner side of the border is a design
of the vines and leaves of kuzu plant in hiramakie, enashiji and raden.

Decorating the entire outer surface of an object with geometric designs in raden like this is thought to
show the influence of craftwork from western India and the Islamic world. These are places that Europeans
who arrived in Japan from the Momoyama period to the early Edo period and placed orders for urushiware
stopped on their journey to East Asia, where raden work was popular and where many craftworks similarly
covered with raden are still to be found. It seems that a system for producing export urushiware in large
quantity was established in Japan and that decoration using raden and geometric designs became popular,
This cabinet is thought to have been manufactured during that time.
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Appendix 5.1. Results of X-ray Fluorescence Analysis

Yasuhiro Hayakawa
National Research Institute for Cultural Properties, Tokyo

Date and place of analysis
Tuesday, March 22, 2011
Restoration Studio (Urushi), National Research Institute for Cultural Properties, Tokyo

Apparatus and conditions for analysis

Apparatus : Portable X-ray fluorescence spectrometer SEA200
(Seiko Instruments Co. Ltd)

Target : Rh (rhodium)

Tube voltage, current : S0 kV, 100 pA

X-ray radiation diameter : @2 mm (collimator without filtering)

Measuring time : 100 sec.

Measuring atmosphere : Air

Distance between the apparatus and the sample : approximately 10 mm
Measuring points : See Table 5.2 and Fig. 5.23

Analytical results
» X-ray fluorescence intensity obtained is shown in Table 5.3.
* The following points should be taken into careful consideration when interpreting the measured results.
(1) With X-ray fluorescence analysis, it is possible to identify elements contained in a sample but it is
not possible to find their structure (chemical formula)
(2) It is not possible to detect organic substances (major elements C, N, O, H) or dyes in this
measurement.
(3) It is not possible to detect light elements even if they are inorganic substances (i.e. Al, Si, S, Cl)
(4) X-ray fluorescence intensity obtained shows an average composition from the surface to a set depth
(for metallic copper, approximately several 10 um in depth).
(5) It is difficult to determine only from a single measurement whether several elements are combined or
whether they are in layers.
(6) Since detection efficiency of X-ray fluorescence differs greatly by energy, the ratio of intensity in

X-ray fluorescence and the actual ratio of concentration do not coincide.

<Comments>
* At measuring points Nos. 1 and 7, Hg was detected in addition to Au. It is possible that there is red
material (vermilion) underneath the gold line.
« At measuring points Nos. 2, 3, 4, 6 and 8 gilding is done on copper base.
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* The color at measuring point No. 5 remains whitish silver. Iron gilded with chromium is used.

* The metal used at measuring point No. 9 is iron, but chromium was not detected here.
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Appendix 5.2. Report on the FT-IR of the Restoration Materials

Noriko Hayakawa
National Research Institute for Cultural Properties, Tokyo

Samples

A. Black soft material as foundation

B. Yellow paint on the whole object dissolved in 70 % ethyl alcohol
C. White filling material
D,

Translucent brown adhesive underneath a raden shell piece

Reference materials
(a) Paraffin wax
(b) Shellac
(¢) Gesso produced by Liquitex Co.Ltd

(d) Polyvinyl acetate emulsion adhesive

Fourier transform infrared spectroscopy

Instrument : FT-IR 8700 (Shimadzu Corporation) with Dura sample IR attached

* Spectra are shown in Fig. 5.24 - Fig. 5.27.

» Five absorptions in spectrum sample A corresponded to reference (a) paraffin wax : 2915 em™ and
2845 em! were assigned to C-H stretching vibrations, 1460 cm™ was assigned to C-H: bending vibra-
tion, 1375 em™ was assigned to CHs-C bending vibration and 720 em™ was assigned to CHs rocking
vibration. It was supposed that sample A was paraffin wax containing some organic material because

1735 em™ absorption thought to be -C=0 group was detected.

Spectrum sample B corresponded to reference (b) shellac in the region 4000 ecm™ ~ 1200 cm™. These
spectra were different in the finger print region. Sample B was insoluble in water, acetone and metha-
nol. It was assumed that sample B was shellac containing some materials, but it was also thought this

was resin mixture containing C=0 bond, for example acrylic resin.

Absorptions of 1400 cm™ and 870 cm™ in the spectrum of sample C were assumed to be of calcium car-
bonate origin. This sample was thought to be a mixture of calcium carbonate with binding media like

gesso as reference (¢).

Spectrum of sample D almost corresponded to reference (d). It was considered polyvinyl acetate.
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Table 5.1 [‘)Jf'di' .
mmensions
i AT e
Widch (€™ Depth (™) Height (™
39.4 25.3 26.1

SHL G

1nLIud|ng th metal fittings

Table 5.2

O . W T VA
Measuring points for X-ray fluorescence analysis

e (i
No.

FASE

Measuring point

(3]

6

G ot
(,},“ld line
WFEER

Handle, metal fitting

A P G
Chrysanthemume washer
b b

Corner metal fitting

}5_' 0 G
Lock washer

‘J I | U)/l}f_,:l”}kl-
Gold line on the draw ser

'JI [ 0)'_1] T A i‘-r'l
Pull mclal of tlu. dmwcr

TRITE e
Front lid, metal on reverse side of the lock

Table 5.3

A0 X AT A A

Results of X-ray ﬂuorcsccncc analysis

ok X oul B (eps)
WEEAT pusmn sun % 3 i 17 3 & Al %
No. Calcium  Chromium Iron Copper Zinc Silver Gold Mercury Lead
(Ca-Ka) (Cr-Kau) (Fe-Ka) (Cu-Ka) (Zn-Ka)  (Ag-Ka) (Au-Lp) (Hg-Lp) (Pb-LJ)
| 141.9 43.5 0.2 0.2
2 0.7 16932 0.2 02
3 03 1536 6.8 33 0.1
4 0.5 1924.4 0.1 0.1
5 2.9 5.9 1650.9
6 1731.0 02 0.2
7 76.8 11.6 13.1 10.7
8 2643 .4 0.1 0.2
9 1497.7




Cabinet with Lozenge Design 159

Before restoration b FETE  Afier restoration

5.1 ll"H\ Whole

b 15 Afler restoration

5.2 i Whaole

Fig. 5.3
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a ST Before restoration b 151 Aller restoration

Fig. 5.4 #4212 ST oo dlifly Metal lock plate and damaged nail

a 50T Before restoration b 54 Alter restoration

Fig. 5.5 7 =715 M O A Trace of adhesive tape

{0l Before restoration b 158#%  Afier restoration

afs
Fig. 5.6 WHIOEBMHT  Raden restored in the past
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Fig, 5.8 $R¥MGIZ L4 W A UN

Fluorescence under UV light, before restoration

= 5

Fig. 5.9 WRRKORS ALY/~ SH0HOmM 1560 Fig 510 kR MRS AR RS Vs
Removing Western coating materials, swelling coating Removing Western coating materials with a tortoise spatula,
materials with nonwoven cloth and ethanol, during

restoration during restoration

Fig. 511 BHOIO AL WFWoFT i) Fig. 5,12 N4 L2 R ARIREE s
Removing a metal fitting, removing a nail on the reverse side Storing the removed metal [ittings, during restoration

of'a hinge, during restoration
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TR S RSN S8 71114 i X C Fig. 514 # ke SRS il
Consolidating raden by using animal glue solution, top board, Consolidating urushi coating film, inner side of the fall front,

during restoration during restoration

Fig, 513 BAKEHEIZLZ

bt ) 5

Fig. 515 MRy FHbOFIEE M WA s Fig. 516 M2E @ Lo 0MKE  BEAIEs i
Filling a crack with foundation and making adjustment, inner Adjusting the color of a crack with urushi, inner side of the
side of the fall front, during restoration fall front, during restoration

Fig 517 @il Gmiiss st Fig. 5.18 FUEISHME S Hmhisi s thaklss G 1sih
Reinforcing the urushi coating film and makie, right side, Adjusting the color of raden applied in a past restoration,

during restoration right side. during restoration



Fig. 5.19

PG LI s
Attaching a corner metal fitting, during restoration

[fig. 5.20
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HHi =MW s
Paulownia box and the outer cover. alier restoration
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Trihedral figure of Cabinet with Lozenge Design
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Ik L

Reattached during
past restorations

el
Added during past
restorations

b ki
Front

o il d A
Left side Right side

Fig, 5,22 BWOCURINALN SR i s T

Parts treated in past restorations of Cabinet with Lozenge Design
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Tig 5,23 HUL X Mo
Measuring points for X-ray fluorescence analysis
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Fourier transform infrared spectroscopy, Sample A
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Gesso, %T

Polyvinyl acetate emulsion
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Fourier transform infrared spectroscopy, Sample D
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