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Fig. I Before restoration, overall view Fig. 2 Before restoration, back
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Fig. 3 Before restoration, front
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Fig. 4 Before restoration, left side
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Fig. 5 Belore restoration, right side Fig. 6 Back, top board
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Fig. 7 Front, top board Fig. 8 Back, planed off edge
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Fig. 9 Front, lower edge Fig. 10 Front, lower edge
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Fig. 11 Bottom of a drawer Fig. 12 Bottom of the body
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Fig. 13 Back, lifted raden Fig. 14 Cleaning
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Fig. 15 Consolidation Fig. 16 Humidifying box
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Fig. 17 Applying humidity from the inside of'a drawer Fig. 18 Using shimbari sticks to flatten the surface
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Fig. 19 Top board, before humidifying Fig. 20 Top board, after humidifying
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Fig. 21 Temporary fixing Fig. 22 Adjusting the substrate
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Fig. 23 Impregnating nugiurushi Fig. 24 Shimbari
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Fig. 25 Filling with kokuso
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Fig. 27 Impregnating mugiurushi
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Fig. 26 Impregnating animal glue
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Fig. 28 Shimbari
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Fig. 29 Makiji
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Fig. 30 Shaping parts of a leg
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Fig. 31 Attaching a leg Fig. 32 Kiwasabi
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Fig. 33 Preparing for X-ray fluorescence analysis
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Fig. 34 Preparing for radiography
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Fig. 35 Radiograph Fig. 36 Radiograph
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On the Restoration of

Cabinet with Drawers with Chinese Landscape by Raden Technique

Satoshi Katsumata

Name of the object: Cabinet with Drawers with Chinese Landscape by Raden Technique
Collection: Museo d’Arte Orientale “Edoardo Chiossone™
Period of manufacture: 19th century, Edo period
Dimensions: Width 32.6cm  Depth 18.5¢cm  Height 27.7¢m
Duration of restoration: June 2006 — March 2008

1. Structure

This is a small cabinet made by assembling boards (sashimono). It has 6 drawers which can be pulled
out either to the left or right. The legs on the bottom consist of two round shapes placed on top of each
other. The entire cabinet is coated with black urushi. The design on the front and the back is that of
a landscape, while that on the top board is of phoenixes and clouds. Thin raden shell pieces are used
to depict the design of scasonal flowers and birds on the left and right sides of the drawers. There are
delicate carved lines (harigaki) on the surface of the shell pieces. Two types of shells are used for usugai
raden: abalone, which has a brilliant shine, and turban shell whose color is somewhat subdued. Gold leaf
has been applied to the reverse side of the thin shell pieces used for the clouds and landscape and silver

leaf for those of the birds and flowers. All create an exquisitely gorgeous cabinet (Figs. 1,2, 3, 4, 5).

2. Conditions of damage
I. The wooden substrate, which is the structural material of the cabinet, has shrunk over the years due
to dryness. Because of this, there are cracks and distortions. The top board, in particular, has 2 large
cracks at the center and about half way to the right that run vertically; there are distortions at the
left and right. Especially on the left half, the wooden substrate has warped back approximately 5
mm at maximum so that one can see from the side the cut end of the of the wooden board used for
the substrate (Figs. 6, 7). The planed off edge of the body in contact with the top board has become
separated at the center and the usugai raden decoration on the surface has been lost. Moreover, the
cartouche on the front and the back, which surround the design of a landscape with buildings and
which are decorated with a motif of overlapping circles with a four-petal flower in each section, have
cracked at the center in such a way that they protrude forward (Figs. 8, 9). This is thought to have
occurred because they had been attached to the substrate but could not follow the shrinkage of the
substrate wood. The part of the crack on the lower portion of the front protrudes much. A brownish
adhesive was used, it seems, to protect this part, but because not enough care was taken in its
application, the adhesive has soiled the surroundings (Fig. 10). Damage is found on the upper portion
of the inner side boards that make the drawers; this is apparent on all six. The bottom has become
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abraded due to use and the foundation is exposed (Fig. 11).

Of the four legs on the bottom corners of the cabinet that consist of two round shapes placed on top of
each other, the left one at the back is missing and a semi-cylindrical plain wooden is used in its place.
Although the lower portion of the right leg at the back has been repaired and a new one attached, its
shape is different and appears unnatural (Fig. 12). Two black wooden frames for holding inro, a board
with a ditch at the bottom used to prevent the drawers from popping out, and the cord used to tie the
paulownia box accompany the cabinet. But the marks left by the contents of the cabinet at the bottom
of the drawers do not match those of the wooden frames. In addition, judging from the shape and the
quality of the urushi coating, rather than being original, they seem to have been added later in the
history of the cabinet when it was used as an inro cabinet,

Usugai raden pieces that decorate the cabinet almost completely have become lifted or detached due
to cracking and shrinkage of the substrate.

The surface of the coating film has become soiled over the years and has lost its luster. There is,

however, some luster remaining around the planed off edge.

3. Restoration

1.

Photographs were taken with a digital camera prior to restoration work in order to keep a detailed
record of the condition.

The conditions of damage were documented and the materials and structure were investigated in order
to plan the work procedure,

Places where there was risk of the raden picces and coating film becoming detached were faced with
gampi paper and wheat starch paste (Fig. 13).

Cotton cloth and cotton swabs moistened with purified water were used to clean the surface. A glossy
film thought to have been that of an adhesive was found around the damaged areas. This was removed
by using ethanol and ethyl acetate. Molds that had grown on the inside were wiped off with sterilizing
alcohol to prevent future growth (Fig. 14).

In order to reinforce the coating film that had deteriorated because of molds and ultraviolet ray, raw
urushi diluted with a solvent was applied with a brush. Excess urushi was wiped off with paper (Fig.
15).

In order to correct the distortion that had occurred on the top board due to the drying of the wooden
substrate, an outer box whose interior was covered with plywood of Japanese cedar was made (Fig.
16). A moistened sponge was inserted into the uppermost drawer to gradually raise the humidity inside
from 60% to about 90%. This gave the substrate, which had become hard because of drying, resiliency
(Fig. 17). Moreover, by applying pressure from above by using the shimbari technique, the swelling
of the top board was corrected. This process was repeated several times to make the surface of the top
board as flat as possible (Fig. 18).

Confirming that, in the working environment of 50-60% humidity, the lifting at the distorted portions
of the top board which had been corrected the previous year had settled at about Imm, the work of
adhering was started (Figs. 19, 20). Since this would involve working directly on the damaged portions
found at the front and on the upper central portion of the back board, it was desirable to work on these
two places at the same time. So the damaged portions were cut open to adjust the shape. Since the

portions in question had risen approximately 3 mm in an up-side-down V-shape together with the thin
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shell piece decoration, facing with gampi paper was done carefully in order to prevent detachment of
the coating film and the thin shell pieces during restoration. A very thin saw was then inserted into
the gap in the substrate that had become lifted in order to scrape off little by little the wood that had
protruded until the original shape was obtained. This process was repeated several times. By applying
moisture and pressure, it was possible to stabilize the wood (Figs. 21, 22) and keep the damage to the
coating film and the shell pieces at a minimum. Next, mugiurushi made by mixing wheat gluten and
raw urushi was diluted with a solvent. This was impregnated with a dropper into the cracks that had
appeared on the top board and the side boards. Excess mugiurushi was then wiped off with a solvent.
The cabinet was then put into a humidifying box for 3 hours in order to promote the hardening of
mugiurushi. When the viscosity of mugivrushi seemed to have reached its maximum point, shimbari
and clamps were used to apply pressure appropriately from three sides, from the top and the sides (Figs.
23, 24). On the following day, excess mugiurushi that had seeped out when pressure was applied
was wiped off. Pressure applied by using the shimbari technique was continued for 2 more weeks.
After scraping off the adhesive that had been used on the inside of the front with a knife, the cracks
on the front and on the lower central part of the back were placed back and treated in the same way
as the damaged upper part. The cabinet was turned up side down when the condition of the top board
had become stable. Then mugiurushi was impregnated again from the cracks that had formed on the
reverse side of the top board. Pressure continued to be applied by using the shimbari technique.

When the damaged parts had been adhered and stabilized, the cracks and the missing arcas of the
substrate and foundation were filled with kokuso, which was made by adding to nugivrushi saw dust
that had been sifted through a 60-mesh sieve and hemp fibers. Once this had hardened, the shape was
adjusted by using a file and a knife. This was followed by filling a mixture of sawdust, this time sifted
through an 80-mesh sieve, and mugiurushi (Fig. 25).

Detachment of thin shell pieces was found especially on the front and back where comparatively large
pieces had been used. Since a highly translucent, thin adhesive like animal glue had been used on top
of the black urushi coating, animal glue was also used for restoration. It was decided not to restore the
parts where the shell pieces were missing. Pellet-type animal glue with strong adhesive power was
used at about 10% concentration. After impregnating it with a brush, excess animal glue was wiped
off with lukewarm water. This was repeated several times. Once enough animal glue had been applied
to the reverse side of the shell pieces, pressure was applied by using the shimbari technique (Fig. 26).
When the shell pieces had been stabilized, mugiurushi was impregnated into the cracks of the coating
film around the parts where the shell pieces had fallen. These parts were similarly adhered by using

the shimbari technique (Figs. 27, 28).

. In order to adjust the surface of kokuso that had been applied to the cracks and the missing arcas of the

substrate and foundation, urushi foundation to which soot had been mixed was applied and then the
surface was polished. This was followed by a thin application of raw urushi using a makie brush and a
sprinkling of the finest Wajima jinoko. When this had hardened, rose urushi, a mixture of black urushi
and raw urushi, was used to consolidate the jinoko that had been applied and to make the surface as
close in luster and color as possible with the surrounding coating film (Fig. 29).

. For the missing leg, cypress wood was carved and the shape adjusted. After rubbing in raw urushi (suri

wrushi) it was adhered with mugiurushi and sprinkled with gold powder (Figs. 30, 31).

. Parts that were missing and damage to the coating {ilm found inside and outside the drawers which
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were deep were treated with kokuso. Those that were shallow were treated by applying urushi
foundation.

13. In order to prevent detachment, urushi foundation into which soot had been mixed was applied with a
spatula to the edges of the coating film and shell pieces. After that, excess urushi was wiped off with a
solvent (Fig. 32).

14. The entire cabinet was cleaned again and the restoration work was inspected.

15. Photographs were taken after restoration.

4, Investigation

A characteristic of the raden on this object is that shell pieces on whose reverse side gold and silver
had been applied (urasaishiki) were used. So X-ray fluorescence analysis was conducted to analyze
the components of the leafl applied to the reverse side of the thin shell pieces (Fig. 33). Analysis was
conducted by Hayakawa Yasuhiro at the National Research Institute for Cultural Properties, Tokyo.

When observed with the naked eye, there was a difference in the tone of color between the gold Ieaf on
the front and the back with that on a part of the drawers. Moreover, there was also a possibility that silver
leaf and perhaps tin leaf had been used for the shell pieces on the drawers. As a result of analysis it was
found that most of the gold leaf” was 98 to 99% pure gold while a slightly bluish gold with purity of 85
to 90% was used on shell picces on some parts of the drawers. It was also made clear that silver leaf was
also of high purity. A record of the results of analysis is attached at the end of this report.

Radiography was also taken to analyze the structure of the wooden substrate by Matsushima Tomohide,
also at the National Rescarch Institute for Cultural Properties, Tokyo (Figs. 34, 35, 36).

Observation of the damaged parts showed that wood of very fine quality had been used since the
distinction between springwood and summerwood was clear. This suggests that wood of a coniferous
tree was used and that this is cypress which was normally used to make substrates on which urushi was
coated. In general, the direction of the grain for small cabinets and that for boxes differ. In other words,
in assembling this cabinet care had been taken to joint cut ends of wood to each other so that it would be
easy to pull out the drawers even when the substrate shrunk. Since there were 7 wooden nails on each
of the corners, 28 wooden nails had been used to fix the side boards from the top and the bottom. Thin
cypress wood had been attached to the body to make the cartouche-shaped frames on the top board, the
front and the back, making these parts vulnerable to damage caused by shrinking of the wooden substrate

of the body.
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Results of X-ray Fluorescence Analysis of

Yasuhiro Hayakawa

Date and place of analysis: January 22, 2008 (Tuesday)

Chemistry Laboratory 2
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: S0kV = 100 pA

X-ray radiation diameter: ¢» 2 mm

Measuring time: 100 sec.

Measuring atmosphere: Air

Distance between the apparatus and the sample: approximately 10 mm

Analytical results

- X-ray fluorescent intensity obtained is presented in the table that follows.

- The following points should be taken into careful consideration when interpreting the

measured results.

(h

(3)

(4

(5)

(6)

It is possible to find the elements contained in the sample, but it is not possible to identify
the chemical structure.

It is not possible to detect organic substances (major elements C, N, O, H) or dyes in the
measurement.

It is not possible to detect light elements even if they are inorganic substances (ie. Al, Si, S,
Cl).

The x-ray fluorescent intensity obtained shows an average composition from the surface
to a set depth (for metallic copper, approximately several 10pum in depth)

It is difficult to determine only from a single measurement whether several elements are
combined or whether they are in layers.

Since the detection efficiency of x-ray differs greatly by energy, the ratio of the x-ray
intensity among the elements is not consistent with the actual concentration ratio.
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Table: Results of x-ray fluorescence analysis of the Cabinet

X-rayintensity(cps)

No. Measuringpoints Color Calcium Iron  Copper Silver Gold
Ca-Ko Fe-Ka Cu-Ka Ag-La Au-Lp
01 Garden lantern Gold 90.3 7.0 2.6
""" 02 Topofthereof  God 33 4z 06
""" 03 Bamer  Siher 250 33 18
""" 0 bam  Ged 702 23 15
""" 05 Fowndation  Reddsh g
06 Narcissus Silver 63.8 13.3 1.7
""" 07 Swwmshi Gl 1ie 127 21 22
''''' 08 Swumsh Gold 958 150 20 23
""" o ms  SienBue %3 153 19
T s s 63 126 oo

Comments on the analytical results

Only Ca and a small amount of Fe and Au were detected from the gold of the measuring points
1,2 and 4. It is believed that Ca comes from the uppermost layer of shell, while Fe comes from
iron contained in the foundation and black urushi. Almost no Ag or Cu was detected from
these points, suggesting that Au of high purity was used. Using the fundamental parameter
method to calculate the concentration, it was found that Au of these points is 98-99% in purity
and 0.2-0.4um in thickness.

Only Ca and a small amount of Fe and Ag were detected from the silver of the measuring
points 3, 6, 9 and 10. Almost no Au or Cu was detected from these points. suggesting that Ag
of high purity was used. It was not possible to calculate the purity or the thickness of silver
since the detected intensity of Ag was low.

From the gold of the measuring points 7 and 8, Au and Ag were detected along with Ca and
Fe. Using the fundamental parameter method, it was found that the material used at these

points is 85-90% gold (the rest being silver) and that its thickness is approximately 0.2-0.3pum.
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