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"Kacho Readen Jikivo” before restoration
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Substrate
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Glued hemp cloth

il (g 3 [nl)
Foundation layer

(coarse three times)

e G )
Foundation layer
(fine, once)
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Under drawing

Wik i

Gofun foundation
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Raden decoration
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g (1)

Urushi coating (once)

f
Polishing

e e S a) (1)

Urushi coating (once)
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Polishing

e ————————— ————— FlhHi L

Lifting and peeling
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Engraving
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Put together 23 pieces of straight wood and

insert another wood at right angles

Apply hemp cloth with adhesive urushi

Apply reddish brown coarse urushi foundation 3
times

Apply dark gray fine urushi foundation once

Draw the pattem with Chinese ink

Apply a thin coat of gofun (calcium carbonate)
which is diluted with animal glue, entirely

Paste thin shell piece from luminious and abalone
shells with animal glue

Apply a coating of black-urushi with black
pigments mixed

Polish with ash to let surface of shell piece appear

Coat entirely with swki-urushi

Polish entirely with ash; suki-wrushi

Remove by lifting and peeling any suki wrushi left

on the shell piece with a needle or bamboo spatula

Engrave one part of the shell piece with a knife

Drawings of the process of decoration
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Condition of the bottom board Lifting of the coating film on the rim of the body

ve

(74 SRk E iy GhE
Condition of damage of the kuriashi Lifted and fallen off yaden, later engraving
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Engravings on the raden and minute cracks Cleaning the lid top
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Curing the raden on the lid top Impregnating mugi wrushi to the cracks of kuriashi
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Removing the damaged part of the kodai Attaching the damaged part of the kodai
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Making a receptacle Adjusting animal glue in an ultrasonic apparatus
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Impregnating animal glue to lid top
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Applying pressure to the raden on
the sides of the body and kodai
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Reinforcing and pressurizing the lifted coating
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Applying pressure to the raden of the lid top
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Urushi consolidation of the lid top
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Re-fixing and reinforcing cracks on the substrate
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Shape-forming the Making the missing part of the Zwriashi with
kanshitsu
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Removing the kuriashi with tanshitsie from the Attaching the reproduced kuriashi
mold
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Reinforcing the inner side of kuriashi Applying kokuso to the missing parts of the

foundation
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Sprinkling charcoal powder over missing parts of Making shu-kanshitsie powder
the substrate
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Sprinkling shu-kanshitsu powder Kiwasabi
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X-ray radiography
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Making a preservation box
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Cross section of the reinforcing material on the inner
side of the kuriashi - bamboo or wild bamboo

Cross section of kokuso
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Fiber of kanshitsu cloth
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Indian hemp Fiber of paper used for kanshitsu
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haku 'uchi paper (photo by Okawa Akinori)
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Report on the Restoration of “Kacho Raden [ikiro”
in the Collection of the Museum of East Asian Art, Berlin

YAMASHITA Yoshihiko

Introduction

The restoration of “Kacho Raden [ikiro” was carried out by the Independent Adminis-
trative Institution, National Research Institute for Cultural Properties, Tokyo (renamed in
April 2001) as part of the Project for the Conservation of Works of Japanese Art in Foreign
Collections (Applied Arts), a project of the Agency for Cultural Affairs which started in
fiscal year 1997. Restoration work was conducted for two years, during fiscal years 1999 and
2000, and was completed in March 2001.

This report presents information about the object-its description, materials and struc-
ture, measurements, decoration technique, condition of damage, restoration specifications,
restoration process and content, and analysis. Comments will also be made on some new
findings that were made during this restoration work. It is to be noted that X-ray radiogra-
phy was done by Mr. Miura Sadatoshi of the National Research Institute for Cultural
Properties, Tokyo; analysis of types of wood was done by Mr. Noshiro Shu'ichi of the
Forestry and Forest Products Research Institute in Ibaragi Prefecture; fiber analysis was
done by Mr. Okawa Akinori of Kochi Prefectural Paper Technology Center; fluorescent
X-ray spectroscopy was done by Mr. Hirao Yoshimitsu and Ms. Saito Amiko of the
National Research Institute for Cultural Properties, Tokyo; and cross sectional analysis
was done by Ms. Hayakawa Noriko of the National Research Institute for Cultural
Properties, Tokyo. The paulownia box was manufactured by Mr. Osaka Shigeo; the frame
was made by Mr. Suzuki Haruhiko of Tokyo Shufuku Kobo, Co.; and the silk cover for the
object was made by Ms. Iketomi Yukiko.

Deseription
The object is a large black lacquered jikiro (food container) with raden decorations. It
was taken away to Leningrad (today’s St. Petersburg) by the former Soviet army after the
Second World War. It was then returned to Leipzig in the former East Germany before the
unification of East and West Germany. Later, it was taken to the Museum of East Asian Art
in Berlin where it has been stored. There was significant damage and the legs of the object
were missing so that it could not stand on its own. It is thought that this fact shows the poor
preservation environment in which the object was kept before it was returned to the present
museum.
Inventory number 1333 1.D.25922-a
Period of manufacture Mid-17"-18" century
Ryuku Kingdom
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Measurements (mm)
Length 417 Width 384 Height 332

Materials and Structure

The object is a black lacquered jikiro in a rokuben ryoka style (a hexagonal flower shape)
with a kodai (foot) and kuriashi (decorated legs). A design of flowers and birds is depicted
over the entire surface with thin shell raden, and a shippo tsunagi pattern is found around
the top board of the lid and on the brim of the lid and the body. Flower pattern is found on
the inverted corners of the top board of the lid and an arabesque pattern is found on the
kodai. Yakogai and abalone are used for the raden, and fine line carvings are applied on the
raden shell pieces. The substrate consists of a combination of wooden sashimono and
magemono as well as kanshitsu. Shu wrushi is coated on the lid and the inner side of the body
of the container as well as on the edge of the kodai.

Decoration Technique
[ Raden |

Thin shell is used for the raden, and fine line carvings are found in various places.
Hegigai of vakogai is used mainly for the raden while surigai of abalone is used for parts of
the flowers. Surigai is a method by which flat portions of a shell are ground to a thin piece
with a whetstone. Hegigai is made by boiling a shell in seawater for about 10 days and then
peeling the layers thinly along the pearly layer. The technique of making hegigai is said to
have been introduced into the Ryuku Islands from China. The thin shell pieces are cut into
desired shapes with a knife or a needle and fixed onto a white foundation with animal glue.
Then, translucent urushi is coated onto the entire surface and polished out with charcoal to
bring out the gloss of urushi. Finally, fine line carvings are made with a knife. Since hegigai
of yakogai is made by peeling between the pearly layers, the result is very brilliant and
gorgeous. Moreover, shells of different colors are used intentionally, depending on the
design.

Condition of Damage
Before restoration, the usual symptoms found on urushi objects that have not been
taken care of very well were recognized, including dents, scuff marks, deterioration, cracks,
lifting and falling off of pieces and so on. Below are some of the damage observed at the
time the object was brought to Japan.
(1) There were traces of water having flowed on the surface of the object, indicating that the
object had been stored under poor conditions without even a storage box.
(2) Deterioration due to ultraviolet rays was seen on the urushi coating film, resulting in
minute cracks.
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(3) Gloss particular to urushi had been lost due to deterioration.

(4) There were significant cracks extending from places where different types of substrates
were joined due to the passage of years and contraction of the wooden substrate. The top
board of the lid had become distorted around the joints, and there were gaps and slips

of the substrate.
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The urushi coating film had lifted at various places around the cracks and a part of the
coating film had fallen off. There was also lifting of the coating film of shu wurushi on the
inner side of the lid, and the wooden substrate had become exposed at places on the
underside of the object where the urushi coating film had fallen.

(6) Almost all of the raden had become lifted due to contraction and damage of the substrate.
Also, the shell pieces had become brittle due to deterioration, and the color of the shell
pieces had become whiter due to progressing lifting of the pearly layers. Moreover, many
of the shell pieces had already been lost and the foundation was exposed.

(7) Four of the six kuriashi had been damaged and lost so that the object could not stand on
its own. Also, a part of the inner side of one of the remaining kuriashi was missing.

(8) The part of the body that fits with the lid was missing at two places and the wooden
substrate was exposed.

(9) A part of the kodai that was missing was crushed seriously, so that it was in a very
critical condition.

(10) There were dents and scuffmarks at various places

(11) Traces of past repairs were found at various places. There was a trace of synthetic resin

having been used on a part of the kuriashi. A large area of the raden had been re-fixed
with synthetic resin, and the surrounding foundation was filled with it. Also, shu wrushi
and translucent urushi had been coated into those parts where the coating film had
fallen.

(12) There was a later application of vermilion on the inner side of the part of the body that

fits with the lid where the substrate had become exposed.

(13) Western coating material and shu wrushi were found on some parts of the object.

Restoration Specifications

It was decided to follow the same restoration policy used for the conservation of
cultural property (urushi objects) as advised by the Agency for Cultural Affairs. Basically,
the present condition would be maintained and the shape of the missing Auriashi was
reproduced.

Material used to prevent falling of pieces, to adhere parts and to reinforce them were
selected carefully. Animal glue was used for the »aden parts, and urushi was chosen for the
urushi portions. Good quality material produced in Japan was selected for use. Careful
consideration was made of the substrate of the missing portions and the structure of the
coating film in making reproductions. In particular, the shape of the kuriashi was re-
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produced, using the exact same method used originally to manufacture the object, and the
appearance of the coating film was matched with that of the surroundings. Foundation and
coating material of later repairs were removed as much as possible. Restoration specifica-
tions were determined before restoration work was begun and any change to its content was
to be made upon consultation among Mr. Kato Hiroshi of the National Research Institute
for Cultural Properties, Tokyo, Ms. Khanh N. Trinh and Ms. Elisabeth Campenhousen,
conservators of the Museum, and Mr. Yamashita Yoshihiko, conservator in charge.

Restoration Process

(1) Survey and photographs
The materials, foundation, urushi coating and makic as well as their techniques were
investigated and the present condition of damage was recorded. Photographs of the
object before restoration were also taken so that they might be compared with those
after restoration.

(2) Cleaning and curing
The entire surface was dusted with a brush and carefully cleaned with a swab and cotton
cloth moistened with a small amount of water. In some areas a mixture of water and
ethanol was used. Extraneous matter that had adhered to the surface was removed
carefully with a spatula or a carving knife so as not to scratch the urushi coating. For
parts where the coating film was at risk of falling, small strips of gampi paper were
attached with starch glue to prevent them from further falling during restoration.

(3) Reinforcing the raden
To prevent further detaching of the shell pieces, a solvent of 293 granular animal glue
was impregnated between the shell layers.

(4) Consolidating urushi on the inside

Urushi was applied to reinforce the coating film of shu wrushi. A mixture of suki wrushi
and kijomi wrushi that was diluted with an oil-based solvent was used. It was applied on
the surface of the coating film in such a way as to avoid the paper strips and then wiped
off completely with ligroin.
(5) Re-fixing and reinforcing the cracks on the substrate
Adhesive mugi wrushi was impregnated to all the cracks except those on the top of the
lid. Clamps, wooden frames and shimbari sticks were used to press parts of the substrate
that move, such as that part of the rim of the body where the lid fits in and the base of
kuriashi. Gaps in the cracks were filled with soft adhesive kokiso for reinforcement.
(6) Re-fixing and reinforcing the damaged part of the kodai
Since the part of the kodai that had been broken was joined only by a few hemp strings,
it was temporarily removed. Next, slightly diluted mugi wrushi was impregnated to the
exposed substrate and foundation for reinforcement. To repair the kodai, which had been
crushed because of cracks, Craft Resin WR-200A/B and a thin tin foil were used to make
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a mold. The damaged kodai was repaired by re-fixing the layers of hemp cloth inside,
which had become lifted, and impregnating maugi wrushi into the cracks. While repairing
the shape of the kodai by using this mold, clamps were used to press stabilize the body.
The part of the kodai that had been crushed was also repaired in a similar way by
applying mugi wrushi on the broken faces of the cracks and using clamps, a wooden
frame and shimbari sticks to bring back its original shape.

=
2

Preparing to re-fix the raden and urushi coating

Wooden frames and receptacles were made in order to stop rwden and urushi coating
from falling. But since the shape of the object is rather complex, they were designed so
that each side of the object could be turned up. For the mold to be placed inside the
object, 5 pieces of plywood and magnolia board were combined to make a structure that
would be fitted into the hexagon. Silicon was used to make adjustments.

0
o

Re-fixing the raden
Lifted portions of raden were impregnated with animal glue, and wooden frames and
shimabari sticks were used to apply pressure. A solvent of 209 diluted Pearl Nikawa
was used. Since animal glue has surface tension and is difficult to impregnate, it was put
into an ultrasonic apparatus for 8 hours to cut the molecular chain. In addition, a small
amount of ethanol was added. Moreover, since gofun (calcium carbonate), which is
applied thinly under the shell pieces, does not remain stable because of the impregnation
of animal glue and since it may change the expression of the shell pieces by exposing the
gray foundation, a very small amount of gofun was used. Out of the many types of gofun,
one most suited in color was selected and a small amount of ash gel was added to tone
down the color. A brush was used to impregnate animal glue and, after wiping off excess
animal glue, vinyl or rubber sheets the size of the lifted parts were placed over the raden
and carefully pressed. Upon stopping exfoliation, curing gampi paper was removed.
(9) Urushi consolidation
To strengthen the urushi coating film that had deteriorated, wrushi gatame, a kind of
urushi consolidation treatment, was carried out. Using a brush, urushi diluted with an
oil-hased cleaning solvent was applied to the small cracks on the urushi coating film,
being careful to avoid the raden parts. Excess urushi was completely wiped off. The
urushi used was a mixture of kijiro wrushi and kijomi wrushi.
(10) Re-fixing the cracks on the top of the lid
Diluted mugi wrushi was impregnated into the cracks on the substrate of the lid and
pressed down with a wooden frame and shémbari sticks. A dropper with a narrow tube
at the tip was used so as not to get urushi on the shell pieces.
(11) Re-fixing the urushi coating on the outside and reinforcing the cracks
Lifted portions of the urushi coating film were impregnated with mugi urushi that had
been prepared as an adhesive and diluted. A vinyl sheet was placed over them and
wooden frames and shimbari sticks were used to apply pressure. Care was taken not to
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let the urushi flow under the shell pieces.
(12) Restoring the shape of the missing parts of the substrate and the foundation

Parts of the object that were missing were restored. The missing substrate of the
atkuchi of the object was made of a thin magemono. Moreover, because the substrate
was torn apart, it was considered too difficult to join the pieces of wood to their original
shape. So hemp cloth #100 and kokuso were used to restore the shape. Urushi foundation
was applied to the missing parts and urushi was applied several times. Charcoal powder
was sprinkled on the black part while kanshitsu powder was sprinkled on the vermilion
part. Urushi was used to adjust the gloss. The shape of the aikuchi was repaired with
kokuso only, and its gloss was adjusted to that of the surroundings.

The four kuriashi were repaired using the same technique as that used for the
existing two. Four layers of hemp cloth were used to make the legs (kanshilsu tech-
nique). The inner sides of the legs were reinforced with bamboo and thin cypress boards.
The shape was further adjusted with kokuso.

Following steps were taken to reproduce the legs.

* A silicon mold was taken of a remaining leg and a drag mold was made of plaster

for kanshitsu.

* A wooden mold was made of the leg, accurately copying the shape of the surface

of the cracks with kokuso.

* The wooden mold was placed on the plaster drag mold. Then plaster was poured
in to copy the shape of the cracked surface.

* Diluted starch was applied several times over the plaster to make it easy to
remove the kanshilsu.

* Urushi foundation was applied twice to the surface of the plaster mold.

* Pieces of #100 hemp cloth were cut to the shape of the plaster mold and pasted
with meugi wrushi to which a small amount of jinoko had been mixed.

* Urushi foundation was applied to fill the texture of the hemp cloth (mezuri).

* Three layers of #40 hemp cloth were applied to the mold as in the above. Mezuri

was done for each laver.

* The layered mold was sufficiently dried with an electric heater for 30 hours at
60°C and for 7 hours at 90°C.

* The plaster mold was soaked in water and broken to take out the kanshitsu
portion.

* The shape of the kodai was repaired with a file, and urushi foundation was
applied to the broken surface of the cracks and flixed areas to make adjustments.

* Urushi coating was applied several times to the outside to adjust the surface.

* Repaired kuriashi was joined to the kodai, being very careful to adjust the height
and angle of the legs.

* A reinforcement bar for the inner side of the kuriashi was made with a thin
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cypress board, and mugi urushi was used as an adhesive.

The surroundings of the reinforcement bar were filled with kokuso.

* A bamboo stick was made to match the trace that was found at the center of the
inner side of the kuriashi, and mugi wrushi was used as an adhesive.

Kokuso was applied to the entire inner side of the kuriashi to make the shape.
After drying, the surface was adjusted by applying urushi foundation.

After applying urushi coating several times, as it was done on the outside, very
fine charcoal powder was sprinkled.

Suki wrushi was used to consolidate the charcoal powder. Diluted suki wrushi was

applied very thinly and inconspicuously to match the gloss.

*

Kanshilsu powder was adjusted to match the color of the vermilion part and
sprinkled with a sifter. To match the gloss, suki wrushi was used to consolidate
the vermilion part and suri wrushi was done several times

(13) Kiwasabi

To prevent further falling due to contact, a very small amount of fine urushi foundation
was applied to the borderline of the urushi coating film that had become lifted or fallen.
Sabi shitaji which was prepared by adding kijomi wrushi and suki wrushi to yellow
tonoko was used. However, a small amount of pine soot was also mixed to control
discoloration. To adjust the color of the shu wrushi portion, pigment of reddish vermil-
ion was added to the above-mentioned urushi. Excess foundation was wiped off with

ligroin.

(14) Urushi consolidation

(1

I

B

Gloss of the object differed from place to place because of the degree of deterioration.
Therefore, depending on the gloss, urushi consolidation was done 2 to 5 times to adjust
the overall appearance.

Box for storage

[t is very difficult to preserve this object because the structure of the substrate is very
complex and because hegigai is used in the raden decoration. For these reasons, the
object is easily affected by humidity. Moreover, the shape of the kwuriashi is fragile
compared to the whole body. Taking into consideration the fact that the object would
be stored or exhihited overseas for years to come, and to protect its surface, a paulow-
nia storage box was made. A space was provided under the object so that a box of
moisture controlling agent (Artsorb) could be placed. A silk wrapping was also prepar-
ed to protect the surface. A board was placed on top of the earlier-mentioned space and
an inner stand was designed to protect the kuriashi. The object can then be exhibited
without removing it from the board. To protect the object from the board, 4 to 6 sheets
of Mino paper were laid inside the silk wrapping; thick satin was placed over the paper
and silk was also used. Two thin boxes of moisture controlling agents kept at 6025 RH
were placed in the bottom space.
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(16) Records and photographs

Records of this restoration work were made and photographs were taken after restora-

tion.

Analysis

With the consent of the museum, the existing materials and the techniques used for

the object were analyzed. Below are the results of these analyses.

(1)

(2)

(3)

(4)

—_
o
—

X-ray radiography — structure of the substrate

Results of X-ray radiography revealed the following. Two pieces of straight-grained
coniferous board had been joined together to make the top of the lid and the bottom of
the body. In order to prevent the substrate from becoming distorted, a similar board had
been inserted vertically into the middle of the two boards. Each of the 6 sides had been
made by kanshitsu and then put together. The lid and the rim of the body and the lid were
magemono made from straight-grained coniferous tree. Thin boards had been attached
from the inside and the outside and nailed with a wooden nail. The kodai and kuriashi
had been made of kanshilsu and reinforced with 3 thin boards from the inside.
Analysis of types of trees — types of wood used for kuriashi

Prepared specimen of the cross section of wood was observed with an optical micro-
scope. As a result, it was found that the material at the center of the kuriashi is bamboo
or wild bamboo and that the substrate to the left and right are straight-grained cypress.
Analysis of fiber fibers of paper and cloth for the kodai

Through optical microscopic analysis it was discovered that paper fiber from the surface
of the kanshilsu was mainly gampi with some mitsumala mixed. Hakudo was seen around
the fiber and it was found that maniai paper or haku’wechi paper, which are still produced
at Najio in Hyogo Prefecture, had been used. Fiber from the cloth was identified to be
Indian hemp, which is an annual herbaceous plant that grows in South and Central Asia
that was introduced to Japan from ancient times and grown in fields.

X-ray fluorescence spectroscopy original white pigment underneath the raden and
restoration material used in repairs

White pigment found on a fallen »aden shell piece was analyzed at the Tokyo National
Research Institute of Cultural Properties. Calcium (Ca) was detected from the white
pigment underneath the raden. So the possibility of gofun having been used on the
substrate is very high. Lead (P’b) was detected from the white pigment used in a previous
restoration, indicating it to be white lead.

Cross section analysis — structure of the foundation and urushi coating film

Some of the fallen pieces were sealed in epoxy resin and flattened with water-resistant
paper in order to observe the structure of the foundation with an optical microscope. The
urushi coating film consisted of two layers: the lower layer consisted of urushi to which
black pigment had been mixed and the upper layer was suki wrushi. Urushi foundation
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was used. There were three layers of rough, dark brown foundation and one layer of fine,
dark gray foundation. The round edge of the kodai was made with brown foundation by
using a type of mold. The surface was adjusted by applying a layer of rough, dark gray
foundation and fine foundation. It was found that wood powder added to urushi with a
small amount of foundation had been used as kokutso.

Conclusion

In contrast to the restoration of urushi objects in the West where synthetic resin is used
mainly, restoration in Japan of urushi and Japanese paintings is done by using traditional
materials. Urushi, by nature, has many characteristics that are essential for restoration.
Because urushi is a natural material, deterioration is more natural when compared with
synthetic resins. Thus, it does not cause changes in the environment of urushi objects and
does not put pressure on the object. At this point, I believe that natural materials should be
chosen for restoration. However, because restoration is not something that can be standard-
ized, synthetic resins may have to be selected depending on the condition and purpose of an
object. I believe that we must continue research on traditional restoration materials and
develop restoration techniques. But I also think that we must compare and study the use of
synthetic resins. Furthermore, I hope that the Project for the Conservation of Works of
Japanese Art in Foreign Collections may serve as an opportunity for overseas conservators
and Japanese conservators to exchange knowledge and experiences and lead to a develop-
ment of materials study.

I wish to end this restoration report by expressing my deepest gratitude to all those
people who offered support and guidance in this restoration worlk.





