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Fig. 1 Before restoration (overview) Fig. 2 Before restoration (top board)

B3 A OB Pa T (i)
Fig. 3 Before restoration (underside of the top board) Fig.4  Before restoration (side view)
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Fig. 5 Before restoration (right side) Fig. 6 Before restoration (top board, nashiji portion)
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Fig. 7 Before restoration, coating film, cracked portion Fig. 8 Before restoration, leg, cracked portion

(19 XA i 75 i % 10 G X
Fig. 9 X-ray radiograph Fig. 10 X-ray fluorescence analysis
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BALL fribsr D) Mk, BefS P12 kbR
Fig. 11 Rock portion, kirikane, kimekomt, kimetsuke Fig. 12 Removing the coating material
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B3 R Wi P14 Rk O B, 40, BrAiR)

Fig. 13 Removing the coating material, wave portion Fig. 14 Removing the coating material (left: before removal; right: after
removal)
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Fig. 15 Press-stabilizing the lifted kanagai Fig. 16 Consolidation, top board, nashiji portion
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Fig. 17 Consolidation, underside, nashiji portion Fig. 18 Leg, removing the rim cover
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19 W AR (420 W fHiof

Fig. 19 Leg, damaged portion Fig. 20 Leg, nails from a previous restoration

(421 AT Feht 22 7 5 TR
Fig. 21 Filling with kokuso for adhesion Fig. 22 Press-stabilizing with clamps

23 M RBsr AL 2 ki 1224 f bl oo B
Fig. 23 Cracked portion, impregnating diluted mugi-urushi Fig. 24 Removing western restoration material from a previous restoration
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[%25  HIA=d ey
Fig. 25 Applying kokuso

427 GG o X [2128 {5 ANED 5~
Fig. 27 Polishing gold sabi-urushi Fig. 28 Label with information about the purchase of the object

429 T~V HATL X130 A o bR d:
Fig. 29 Removing the label Fig. 30 Removing the inventory number
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Fig. 31 Impregnating mugi-wrushi into a crack
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Fig. 33 Underside, consolidation

435 g
Fig. 35 Applying gold sabi-wurushi

(432 I BEA R D1 AT

Fig. 32 Press-stabilizing a lifted coating film

034 gl
Fig. 34 Gold sabi-urushi
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Fig. 36 After application of gold sabi-urushi
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Fig. 37 After restoration (overview)

P38 s (D)
Fig. 38 After restoration, top board
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Fig. 39 After restoration, underside
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Fig. 41 After restoration, right side
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Fig. 40 After restoration, front side view
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Fig.42 Paulownia box for storage and wrapping cloth
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Fig. 43 Before restoration (top board)
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Fig. 45 Before restoration (cracked portion)

[47 Wi ML R4

Fig. 47 Before restoration (cracked portion of the leg)

TSRS S

[ad Wi (BT

Fig. 44 After restoration (top board)
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Fig. 46 After restoration (cracked portion)
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Fig. 48 After restoration (cracked portion of the leg)
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Points for X-ray fluorescence analysis
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On the Restoration of Writing Table (Stationary Stand)

Tatsuya Matsumoto

Name of the object: Writing Table (Stationary Stand)
Collection of The Victoria and Albert Museum (UK)

Date of manufacture: 17" century, Edo period

Dimensions (ecm): 35.5x 59.5x 9.8

Period of restoration: June 2008 — March 2009 (10 months)
Place of restoration: Restoration Studio (Urushi)

National Research Institute for Cultural Properties, Tokyo

1. Description

On the left and right ends of the writing table are brush stoppers. The four legs are decorated with carvings. There
are metal fittings on the ends of the brush stoppers and on the sides and corners of the top board; a silver rim cover is
found on the legs. There are two reinforcement bars on the underside of the table in order to prevent the substrate
from becoming distorted or cracked.

The design on the top board is that of a seaside landscape with a rorii gate, an arched bridge, a shrine and a salt-
making hut. In the sky is a full moon with a cloud. On the bank by the water and on the rocky hills are pine, maple,
and ginko trees as well as chrysanthemums, suggesting an autumn landscape.

The sky on the top board is expressed with lightly sprinkled nashiji; the river bank is in gold and silver togidashi
makie; the waves are expressed with tsukegaki against a gold ground. The shrine and the rocky hills are expressed by
inlaying metal plates into a portion of takamakie that has been lowered (kimekomi) or laying them on a takamakie
(kimetsuke). Kirikane and kanagai are used for the pine and maple trees as well as the rocks. A lead plate is used to
express the moon, torii gate and the arched bridge. The underside is decorated with sparsely sprinkled gold nashiji,

while the sides of the table and the outer side of the legs are in gold keshifun makie.

2. Condition of damage
Visual inspection

The makie on the top board of the writing table had deteriorated due to the effect of ultraviolet ray and the passage
of time. In addition, the surface of the coating film had darkened, suggesting that a coating material had been applied
in previous restorations. There were also cracks on the reinforcement bars, which were attached in order to prevent
the top board from distortion, and the legs. The cracks on the legs are believed to have appeared either because of a
problem in the structure of the substrate or because of the nails that were used to attach the rim covers. Damages

observed before restoration are noted below.
- The makie on the surface of the top board had lost its luster due to deterioration caused by ultraviolet ray and the

passage of time. The makie powder had also become exposed.



- Coating material other than urushi that had been applied on the surface and the underside of the writing table
during previous restorations had deteriorated, causing stains to appear on the coating surface and the makie
portion to become dark.

- The cracks near the pine tree on the right lower portion of the writing table seemed to have appeared since wood
with a node had been used for the substrate. Some of these cracks had penetrated to the underside.

- Although two pieces of reinforcement bars are used on the underside of the top board in order to prevent the
substrate from becoming distorted, differences in the shrinkage of the substrate had caused cracking and lifting of
the coating film.

- On the legs were cracks that extended from the substrate. There were also cracks and lifting of the coating film on
the joints of some of the legs and the top board. These had been repaired.

- Most of the kanagai used on the makie portion had become lifted; the edges of some had turned upward.

- On the makie decoration on the upper right part of the top board, there was a trace of restoration using urushi that
had been done before the writing table was exported.

- Corrosion was observed on the metals used at the ends of the brush stopper and the rim covers.

- On the underside of the table, the inventory number was written in white on the coating film and there was a picce

of paper with information concerning the purchase of the writing table,

3. Restoration specifications

It was decided to follow the guideline set by the Agency for Cultural Affairs concerning the restoration of urushi
art objects, that is, “to preserve existing cultural properties without changing the present condition as much as
possible and to transmit them to future generations.” In other words, maintenance of the present condition was to be
followed as a rule. In case changes would become necessary or problems arise in the restoration process, the matter

would be discussed with the persons in charge at the Institute and at the Museum.

4. Special features of the restoration and points to note

Since the coating film on the surface of the top board had darkened due to the passage of time and the influence of
the coating material that had been applied, it was believed that luster close to that of the original could be obtained
by reinforcing the deteriorated coating film by impregnating urushi. However, the silver and lead portions that had
corroded were to be left in the present condition, taking into consideration the antiquity of that portion.

As for the cracks on the legs, since there was much damage around the nails used to hold the rim covers, it was
decided to remove the rim covers first and to restore the cracked portions after having reinforced the structure of the
substrate. Furthermore, it was decided to apply gold color so as to make the cracks on the makie portion not so

conspicuous,

5. Restoration procedures
1) Examination of the present condition and confirmation of the restoration process
The structure of the substrate, foundation and decoration of the Writing Table (hereafter, the object) as well as
the condition of its damage were examined and restoration procedures were confirmed.
2) Photographing before restoration
Photographs were taken so that the object may be compared before and after restoration.
3) Making of a stand and a working table

A stand and a working table were made in order to execute the restoration work safely.
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Facing

Since the coating film around the cracks was in such a serious condition as to become completely detached
during restoration, thinly cut pieces of gampi paper were attached with paste in order to prevent the coating film
from falling.

Analysis

X-ray photographs were taken and X-ray fluorescence analysis conducted before restoration. Data thus
obtained were used as reference.
Cleaning

The object was cleaned by first removing the dust that covered the surface of the object and then using a
slightly moistened cotton cloth to remove dirt. Since the kanagai on the makie portion of the object which had
become lifted and turned up was in danger of becoming completely detached even with the slightest contact,
extreme care was taken in executing minimum cleaning.

Adhesion of the lifted kanagai

The kanagai that had become lifted was adhered before removing the coating material. Most of the kanagai on
the makie portion had become lifted and in parts even turned up. These were carefully returned to their original
positions and adhered by impregnating animal glue. Shimbari technique using the resilience of bamboo sticks
was used to press and stabilize the kanagai.

Removal of the coating material applied in previous restorations

Coating material had been applied to the object during past restorations in Europe, and this coating material
had deteriorated because of the effect of ultraviolet ray and the passage of time. In addition, the urushi coating
film had also deteriorated and become very fragile. For these reasons, the greatest care was taken in removing the
coating material. The solvent used to remove the coating film was tested sufficiently to select the one most
suitable for the purpose.

A mixture of absolute ethanol and 50% distilled water was used to remove the coating film. Cotton swabs and
soft cloth were used. A special type of cotton swabs were used to remove the dirt from the wave design. Care
was taken to work along the rsukegaki to remove the coating film and dirt.

The solvent that was used on the surface was also used to remove the coating material from the underside of
the top board.

Removing the label

The piece of paper on the underside of the top board contains information concerning the purchase of the
object and is valuable material. However, since there was a crack underneath the paper, it was necessary 1o
remove it in the process of restoration. After having discussed the matter with the persons in charge from the
Museum and the Institute, it was decided to remove this paper and to preserve it separately. It was also decided
to remove the inventory number which had been written in white and to rewrite it in the same place and the same

form of letters when restoration was completed.

10) Consolidation of the surface coating film

After removing the coating material, the exposed urushi coating film was consolidated with urushi that had
been diluted with a solvent. This was done in order to reinforce the exposed urushi coating film and to prevent
urushi applied during the remaining restoration procedures from becoming stains., Urushi was adjusted to meet
the respective conditions of damage.

To consolidate the nashiji portion of the top board, nashiji urushi, kijiro wrushi and kijomi urushi were mixed

ataratio of 7: 2 : I and then diluted 4 to 6 times with a petroleum-based solvent, Petroleum (trade name). After



having made sure that this urushi had penetrated into the deteriorated coating film, it was wiped off carefully so
that none would remain on the makie portion or along the edges of the takamatkie.

To consolidate the wave design on the top board, urushi was adjusted so that it would change color tone as
little as possible since the gold of this part is different from the gold on the nashiji portion of the sky. Nashiji
wrushi and kijiro wrushi were mixed at a ratio of 4 : 1 and diluted with a solvent.

I'1) Press-stabilization of the legs and cracks

Rim covers were first removed. A stand to place the object and tools for holding the lifted coating film were
prepared. To adhere the cracked parts, mugi-urushi with more gluten was used for stronger adhesion.

When the rim cover of the front left leg was removed, it was found that the leg was in a very unstable
condition and that four nails had been used to reinforce this leg. This part had been repaired several times and the
joints were in a very bad condition. For this reason, a small amount of sawdust and hemp fibers were added to
mugi-urushi which was used to function also as an adhesive to fill in the gaps. Several types of clamps were used
for press-stabilization.

12) Press-stabilization of the cracks on the top board

Diluted mugi-urushi was impregnated into the cracked portions on the underside of the top board and press-
stabilized with shimbari technique using bamboo sticks, Coating film surrounding the cracks was also press-
stabilized.

13) Application of kokuso to parts with missing coating film

Gaps formed by cracks that could not be completely returned or parts with missing coating film were filled
with kokuso, which was made by adding sawdust and hemp fibers to mugi-urushi, in order to reproduce the
shape. The coarseness of kokitso was changed as necessary. Kokuso was applied in several steps.

14) Kiwasabi

Sabi-urushi was applied to the adhered coating film and cracks that had been filled with kokuso in order to
prevent them from becoming lifted again. Sabi-urushi was made by adding jinoko with fine particles (finer
particles than tonoko) to mugi-urushi with a greater amount of urushi.

15) Consolidation

In order to reinforce the urushi coating film and to revive its luster, urushi diluted with a solvent was applied
several times for consolidation. To consolidate the makie portion, urushi was impregnated only to the coating
film. Urushi remaining on the surface of makie was carefully wiped off with ligroin.

Consolidation of the top board and the underside was done four times, respectively.

16) Matching colors

The restored portions were finished by making these areas match the surrounding coating film. Fine gold

powder was applied to the makie to make the restored parts less conspicuous.
17) Manufacture of a paulownia box for storage and a wrapping cloth

A paulownia box for storage and a wrapping cloth were made in order to transmit the restored object to later
generations. The box was designed so that the object can be safely placed in and taken out of it. A specialist was
commissioned with the manufacture of the box.

18) Photographing for documentation and compilation of the restoration report

Photographs were taken after restoration and a record of the restoration procedures was compiled.
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Results of X-ray Fluorescence Analysis of
Writing Table (Stationary Stand)

Yasuhiro Hayakawa

Date and place of analysis
July 31, 2008
Restoration Studio (Urushi)

Center for Conservation Science and Restoration Techniques

Apparatus and conditions for analysis
Apparatus: Portable X-ray fluorescence spectrometer SEA 200 (Seiko Instruments Co.,, Ltd.)
Target: Rh (rhodium)
Tube voltage, current: 50kV « 100 « A
X-ray radiation diameter: ¢ 2mm (A1 40 gz m filter attached)
Measuring time: 200 sec.
Measuring atmosphere: Air

Distance between the apparatus and the sample: 5-10mm

Analytical results (see attached)
X-ray fluorescence intensity obtained and the chemical composition calculated from the results are

shown in a table.

The following points should be taken into careful consideration when interpreting the measured
results.
(1) 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).
(2) The X-ray fluorescence intensity obtained shows an average composition from the surface to a
set depth (for metallic copper, approximately several 10 4 m in depth).
(3) It is difficult to determine only from a single measurement whether several elements are

combined or whether they are in layers.
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Results of X-ray fluorescence analysis

Measuring points

x-ray intensity (cps)

Chemical composition (wt,%)

i
Iron Copper Silver  Tin Gold Lead i Gold  Silver Copper Tin
Fe-Ka Cu-Ka Ag-Ka Sn-Ka Au-Lf Pb-LB |
1 Silver, moon 12.9 115.7 % 560
2 Gold, mountain, original 3.5 6.4 0.1 152.6 % 99 1
3 Gold, later addition 8.7 12.3 0.1 171.5 E 98 2
4 Nashifi, gold 364 66 01 73.1 9 2
5 Silver black 32 13.1 147.4 é 50
6 Gold, bead-like decoration 4.4 234.5 E
7 Black, bead-like decoration 7229A 5().2 16.9 E -
8 Gold, bead-like decoration 8.4 3.7 4.0 179.0 ;
9 Black, bead-like decoration 243 54.57 . E -
10 Sil;/ct' = 12.0 118.5 E 54
11 Silver black 26.8 13:7 10.6 ;
12 Frame, metal, silver black 1.8 82.7 5.2 é
13 Underside, back of the leg, silver black 0.1 9094 60.6 :
14 Underside, leg 01 663 3.8 R
15 Underside, nashiji 93:2 5:3 3

Lead

44

49

46

Comments on the analytical results

The material for the gold portions (2, 3, 4) is assumed to be an alloy of Au-Cu.

The material for the silver portions (1, 5, 10) is assumed to be an alloy of Sn-Pb.

Silver and copper were detected from the black bead-like decorations (7, 9).
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