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Report on the Restoration of “Jukachoju Makie Raden Coffer”
in the Collection of the Guimet Museum

YAMASHITA Yoshihiko

Introduction

The restoration of “Jukachoju Makic Raden Coffer” in the collection of the Guimet
Museum of Art was included in the Project for Conservation of Works of Japanese Art in
Foreign Collections from the fiscal year 1999 to 2000, over a period of two years, with
financial support from the Arts Research Foundation. Restoration work was done in
Restoration Studio 1 of the National Research Institute for Cultural Properties, Tokyo. This
is a report of that restoration work.

Restoration of urushi was done by Yamashita Yoshihiko and Matsumoto Tatsuya;
restoration of metalwork was done by Okumura Kiminori.

In order to preserve the object, various analyses were conducted with the cooperation
of researchers at the Institute. X-ray fluorescence was analyzed by Dr. Hirao Yoshimitsu
and Dr. Hayakawa Yasuhiro; FT-IR spectroscopy was analyzed by Ms. Hayakawa Noriko;
X-ray diffraction and X-ray fluorescence were analyzed by Mr. Kuchitsu Nobuaki. Ms
[Hayakawa also helped us with cross section analysis. Ms. Shayne Rivers of the Victoria and

Albert Museum offered data concerning synthetic restoration materials and advice.

Description

The coffer was made in the late 16" century Japan, during the Momoyama Period, as
urushiware for export to Portugal, with which Japan held trade. Many coffers were made
by order according to the taste of the Portuguese. Decorations on these coffers are char-
acterized by a very splendid design using a combination of the popular kodaiji makie and
radlen techniques. At the time of export there were coffers of similar shape but of various
sizes, ranging from small ones to large ones. These were nested into one another and loaded
on ships. Even now, there are many similar-shaped coffers stored in European palaces, art
museums and museums. However, many of the urushi objects in Europe have lost the gloss
characteristic of urushi because their surface has been re-coated over and over with coating
material used for repair of western furniture. This coffer is over 400 years old and has been
restored several times in Europe. Many of the metal fittings including the locks were added
in Europe. Moreover, a large area of the lid was decorated in gold. The surface of the coffer
had been coated 4 to 5 times so that the color has become brownish.

Materials and Structure
The object is a large wooden black-lacquered coffer with a dome-shaped lid. There are
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metal handles on both sides, locks, hinges and corner fittings. Each side except the backside
is divided into sections with raden decoration. In the front, plants like mandarin orange
trees, autumn leaves, pine, wisteria, camellia and bellflower, and birds and animals like
tigers, peacocks, and Chinese lions are depicted in raden and gold hirva-makie inside Chinese
window-frame patterns. The other areas are filled with checkered and shippo Isienagi
patterns with family crests inside. On the topside of the lid in the center front, there is a
cloud-shaped geometric pattern, and from the backside to the top is an arabesque bellllower
design. The substrate is made of thick Japanese cypress boards; the boards of the sides are
set in connecting pieces and the bottom boards are joined by wooden nails to the boards of
the sides. The boards of the sides of the lid and the top board are pieced together. For the
makie decoration, silver e-nashiji-like expression and gold hiva-makie are combined; in some
parts kakiweari is seen. For the raden decoration, medium thick shell pieces of abalone are
used, showing one of the features of early exported urushiware. Originally, the metal fittings
were made of copper and gilded with gold, but about a third of the locks, hinges and corner
fittings are later additions.
Measurements (mm)
Length 565 Width 1312 Height 652

Condition of Damage

(1) The entire surface of the coffer was soiled. Areas around the corner fittings was
especially dirty. There were also many places where cotton scraps had become attached.

(2) Coating material applied on the entire surface in LEurope for restoration had turned
brown, causing differences in color of the black urushi surface and the makie surface.
Also the coating material on the right side had deteriorated, causing fine cracks to
appear so that the overall impression of the surface was whitish. Part of the coating had
also peeled off.

(3) Deterioration due to ultraviolet ravs was observed on the surface of the original coating
film, and fine cracks were found. The urushi film had lifted in many places and had
peeled off in areas around them.

(4) The substrate had become distorted due to the shrinking of the substrate and changes
caused by the passage of time so that cracks of different sizes had developed in the joints
and joining parts of the substrate. Inside the coffer there were cracks in the joining parts
of the substrate, and lifting and falling of the coating film and foundation had spread
from those areas.

(5) The separating of raden [rom the foundation had progressed due to the shrinking of the
substrate so that the shell pieces had lifted from the surface. Coating film around the
lifted raden also suffered similar damage. Many ol the shell pieces had already fallen off.

(6) Additions had been made on the corners of the coffer and three-fourths of the lid. White

foundation was used on the retouched parts. Then black coating material was applied
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over it. Some parts were decorated in gold color. The bottom and the inside were totally
re-painted with a black coating material.

(7) New shell pieces had been inlaid on the missing raden parts of the checkered design on
the front.

(8) Traces of later repair were seen on parts of the reden decoration. White foundation was
used to fill in the areas where the shell pieces had fallen and the shapes of shell pieces
were drawn with silver material.

(9) There were cracks and lifting on areas that had been repaired and the white foundation
had become exposed. In addition, there was significant lifting of the coating film on the
bottom of the coffer so that falling was apparent over a large area.

(10) Dents were found in various places. The foundation and the substrate were exposed and

parts of the coating film had caved in.

(11) Scratch marks were found in various places and there were damages to the makie.

(12) Discoloration due to the corroding of metal powder of the makic could be seen.

(13) Coating material used in repair was also found on the corner fittings. Golden powder

was found on various places of the metal fittings and their surroundings.

(14

—

The bottom corner fittings had become distorted and the nails were loose. The head of
a screw on the right lock was broken and the metal {itting had become distorted and
partly come off from the body.

(15) Shell pieces had been removed from their original positions and inlaid in different
positions.

(16) Changes had been done to designs over a large area.

Restoration Specifications

This coffer had been preserved for a long time and a great portion of it had been
repeatedly repaired in Europe. Since golden drawings in imitation of makie were made as
part of repair, this coffer is valuable not only as an applied art object exported to Europe
but also as a historical material.

Restoration was done on the basis of conservation, maintaining the present condition of
the object. Past repairs done in Europe were also restored. Traditional materials were used
for the restoration of the urushi part, while chemical synthetic materials that are presently
used for restoration in European museums were used for those parts that had been repaired
in Europe. Only the shape of the missing parts of the substrate was reproduced, and the color
and gloss were matched with those of the surrounding coating film. Surface coating film
that had been applied in later additions was removed as much as possible by using solvents.
Drawings as well as golden and silver decorations that were added in FEurope were not
removed, except for those which covered the original makie and raden. Urushi gatame was
done to reinforce the parts of the deteriorated coating film where urushi had lost its gloss.
Then suri urushi was done to bring back its gloss to such a degree that it would match the
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surroundings. The damaged metal fittings were partly removed and were returned to their

original positions after re-shaping. The damaged screw of the lock was also removed and

replaced with a new one which was made in the same shape.

Restoration specifications were made before the actual work of restoration was started.

It was decided that any alternation or change would be made upon consultation among the

three parties concerned Ms. Héléne Bayou, curator in charge from the Guimet Museun,
Mr. Kato Hiroshi, head of the Technical Standard Section of the Department of Restoration
Techniques of the Institute and Mr. Yamashita Yoshihiko, the conservator in charge.

Restoration Processes

(1)

(2)

(3)

4)

(5)

Investigating and photographing

In order to record the present condition, investigation of the substrate, foundation,
coating, and makie was made from the point of view of their methods. The condition of
damages was also recorded. Photographs were taken of the object before and after
restoration for comparison.

Removing metal fittings and re-shaping

Both locks were removed and the broken screw of the right lock was carefully removed
by cutting into the screw head. The shape of the distorted lock was fixed in the following
manner. A mold was taken of the shape of the curve of the body by using Craft Resin.
This mold was fixed to a receptacle made of pine resin and the lock was hammered from
the inside [or re-shaping. The distorted corner fittings were also removed and hammered
from the inside for re-shaping.

Cleaning and curing

Soil and cotton scraps that covered the whole coffer were removed with a brush and
tweezers. They were further cleaned with moistened cotton swabs and damp cotton
cloths. The shellac that covered the surface was removed mainly by ethanol; in certain
cases a solution of water and ethanol or of alcohol and acetone were used. The coating
was carefully removed by using a rectangular piece of rubber wrapped with cotton cloth
and dipped into a solution little by little. Bamboo or tortoise shell spatula was used at
places where the coating was thick. Small pieces of gampi paper were pasted with starch
glue (shofu nori) to places where there was a risk of the film falling in order to prevent
exfoliation while at work.

Removing past repairs

Acetone and alcohol or acetone alone was used to remove past repairs, which covered
the raden and makie. After the past repairs had softened, they were removed as much as
possible with a bamboo spatula. A dull carving knife was used for areas where the
coating had hardened.

Urushi gatame

To reinforce the deteriorated urushi coating {ilm, wrushi galame was done. In order not
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to change the brightness of the makie as much as possible, different urushi was used for
the makie part and the coating film. Nashiji wrushi, suki wrushi and kijomi urushi were
mixed for use on the makie part, while suki wrushi and kijomi wrushi were mixed for use
on the coating film. In both cases these mixtures were diluted approximately ten times
with a petroleum solvent (Cleansol ) and applied with a makie brush. Urushi was then
completely wiped off with ligroin before it dried. Urushi galaime was repeatedly done
from one to five times, depending on the condition of deterioration.

Re-fixing the lifted raden

First, considering the shape and size of the object, a wooden frame was made. Three
wooden rectangular frames were bolted together and a bottom was made of thick
plywood. On each side a square bar was fitted into grooves on the frame so that they
could be moved in order to press the raden pieces. Pearl Glue (particles of animal glue)
was used to fix the lifted raden. This glue was made into liquid form and placed in an
ultrasonic apparatus for 3.5 to 7 hours in order to make it easier to penetrate. For areas
where the coating material had entered into the edges of the shell pieces, alcohol was
impregnated and the coating material was removed after it had become soft. Then 20~
259 animal glue was impregnated under the shell pieces and an acrylic sheet and plastic
sheet were placed over the shell pieces which were then pressed down with a hamboo or
wooden shimbari sticks. When the glue had dried, excess glue was wiped off with a damp
cloth.

Re-fixing the lifted coating film

To press down the lifted urushi coating film, mugi wrushi adjusted for adhesion was
diluted with ligroin and impregnated with a brush. Excess urushi was carefully wiped off
from the film surface. After the ligroin had evaporated, the coating film was pressed
down in the same manner as with raden. Clamps were used for the lifted portion under
the lock. Lifting on the inside and the bottom of the coffer that had been completely
re-coated in Europe was restored by using a 102 solution of acetone and Paraloid 372
to prevent further falling off.

Re-fixing the cracks

Mgt wrueshi was impregnated to the joints of the substrate and other cracked areas in
order to fix the substrate and to reinforce the foundation and the coating film. Excess
urushi was completely wiped off with ligroin and thoroughly dried.

Re-shaping the missing parts of the foundation

Missing parts of the foundation and dented portions of the substrate were filled with
koluso in order to prevent them from falling. Foundation was applied over the kokuso as
needed, and the color of the coating was matched to that of the surrounding coating film.

(10) Kawasabi

A very small amount of urushi foundation was applied to the edges of the lifted or fallen
coating film in order to prevent them from falling by contact. Black sabi made by
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mixing roire wrushi and pine soot to yellow fonoko that had been kneaded with water
was used as foundation material.

Matching the gloss

Suri wrushi was applied several times to the urushi coating film and the gloss of the
black urushi was brought back. Swuki wrushi and kijomi wrushi mixed and then diluted
with Cleansol Gwas used. A reversible restoration coating material was used to restore
the portions where coating material had been used in past restorations done in Europe.
Arkon P90 (a synthetic low molecular weight resin) dissolved in Shell Sol 321 (a
hydrocarbon solvent) and further mixed witn Tinuvin 292 (a hindered amine light
stabilizer), 1wt% of Arkon P90 was used for the coating. Concentration ranged from
109 to 409 and was selected accordingly to match the gloss of the urushi. A coating
material made by adding carbon to a solution composed of shellac and alcohol was used
for the black portions.

(12) Removing rust
Verdigris-colored rust on the back of the corner metal fittings was removed. To do this,
a bY% formic acid solution (HCO?H added to water) was made. Then a highly absorbent
resin was used to absorb this solution. The solution, which then had become a paste,
was placed directly on top of the verdigris-colored rust. After this rust had dissolved,
it was removed together with the paste material.
(13) Attaching the metal fittings
Bottom corner metal fittings were returned to their original positions. The front locks
were similarly attached with original screws; the damaged screw was restored.
(14) Documentation and photography
Records of the restoration were documented and photographs of the object after
restoration were taken, thereby concluding the restoration of the coffer.
Analysis
X-ray fluorescence spectroscopy, infrared absorption spectroscopy, elemental analysis
and mineral analysis were made of the makic powder, metal fittings, restoration materials
and adhesion materials. Details of these analyses are attached at the end of this report.

Analysis of Techniques

The process of decorating the coffer was inferred as follows based upon results of

investigation by various analyses and visual observation of the techniques employed.

Names and contents follow those of techniques used today.
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Name

Contents

o

9.
10
I

22
23
24

‘
29

s Appen jilsuke

). Sprinkling nashiji powder

2().
21

. Substrate

. Sumishilaji sike

Waritsuke

. Soki-lsuke

. Fixing of shell pieces

C Shitajitogi

. Nihen jitsuke

Shitaji togi

. Under coating

. Polishing the under coating

. Middle coating

. Polishing the middle coating

. Underdrawing

5. Shita tsuke

. Consolidating nashiji powder

. Final coating

. Polishing the final coating

Surt wrushi

Dozuri

L Suri wrushi

. Polishing

. Shila tsike

Straight-grained cypress wood, several pieces joined

Jinoko, urushi foundation

Drawing partition lines roughly with Chinese ink

Applying sokui on the back of shell pieces.

Rice glue, pine soot

Cutting out patterns from medium-thick abalone

shell pieces and inlaid

Coarse whetstone powder and kijomi wrushi
Dry polishing with whetstone

Fine whetstone powder and kijomi wrushi
Wet polishing with whetstone

Black roiro wrushi

Wet polishing with magnolia wood charcoal
Black roiro wrushi

Wet polishing with charcoal

Drawing with bengara wrushi

Thinly applying c-urushi (bengara wrushi)
On the mound and flowers

Using suki wrushi and camphor

Applying suki wrushi over the entire surface

Polishing with Swuruga charcoal; finishing with roiro
charcoal

3~4 times with kijomi wrushi.

Using a mixture of fonoko and colza oil to take
away [ine cracks

3~4 times with kijomi wrushi

Polishing with powder made of deer antler

E-urushi (bengara wurushi)

. Sprinkling silver powder

Sprinkling silver powder on leaves, etc.
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26. Fungalame Using siki urushi to consolidate silver powder

27. Coating suki wrushi Using suki wrushi to coat parts where silver powder
had been sprinkled

28. Shitatsuke Using e-urushi thinly on parts where gold powder

has been sprinkled

29. Sprinkling gold powder Sprinkling gold powder by using a brush

30. Urushi consolidation Consolidating the entire design once more

31. Polishing Lightly polishing the entire design
Conclusion

From the Momoyama Period (late 16™ century) to the Meiji Period (early 20" century),
urushiware was custom-made and many were exported overseas. Recent studies reveal that
from the late 17" century, a technique similar to makic called “japanning” developed in
<urope and that many types of art crafts and furniture were made using this technique. Even
on this coffer from the Guimet Museum there were not-so-old decorations in gold on parts
that were restored in Europe. Therefore, acknowledging that such decorations have histor-
ical value, synthetic resins used in restorations in Europe today were employed in addition
to traditional restoration materials. The condition of exported urushiware is as varied as
the history of their preservation and is not standardized. It is assumed that opportunities to
restore urushiware stored in collections overseas, including those that will be returned to
Japan, will increase. I hope that the restoration discussed in this report will be beneficial in
future restoration work. Finally, to conclude my report, I would like to thank all those who

gave me advice and cooperated with me in this restoration.





