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Top hoard, after restoration
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Missing raden on the left face
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Consolidating vermilion pigment
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Results of X-ray Fluorescence Spectroscopy Analysis of “Soka Makie Raden Kamakuwrabori Cabinet”
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Shimbari on the missing raden part Applying kiwasabi on the cracks
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Correcting the shape of the missing raden part Storage box
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Reproducing the missing metal covering plate
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X ray fluorescence, measuring point 1
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X-ray fluorescence, measuring point 2
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X-ray fluorescence, measuring point 3
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X-ray radiography, taken from the right
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On the Restoration of "Soka Makie Raden Kamakurabori Cabinet”
in the Collection of the Philadelphia Museum of Art

KATSUMATA Satoshi
Urushi Conservator

Name ol the object: "Soka Makic Raden Kamakuvabori Cabinet”
Owner: Philadelphia Museum of Art
Inventory number: 1916237

Measurements: 32.2cm x 48.6cm x bl.6¢cm

Introduction

"Soka Makic Raden Kamakiwabori Cabinet” (hereafter referrved to as the Cabinet) in the collec:
tion of the Philadelphia Museum of Art was restored as part of The Cooperative Program for the
Conservation of Japanese Art Objects Overseas at Restoration Studio No. 1 of the National Research
Institute for Cultural Properties, Tokyo from June 2001 to March 2003, a duration of 22 months. This

is a report on the actual work of restoration and on information obtained through it.

History of the Cabinet

The Cabinet being discussed is a small wooden carved cabinet coated with urushi and decorated
with makic and raden. It has a door that opens to the right and left. The entire surface is carved and
coated with vermilion urushi. There are window frames on all the faces except the one at the back,
and designs of plants and flowers of the four seasons are applied in makie in these windows, The
Cabinet was exhibited at the World Exposition held in Philadelphia in 1876, said to be the then largest
city in the United States, to celebrate the centennial of the independence of America. The Philadelphia
Museum of Art, its owner, has a large collection of objects exhibited at the Exposition, and the
Cabinet was also purchased by the Museum on that occasion.

At that time, the Meiji Government considered the Exposition as a good opportunity to export
works of fine art and crafts, and began a nationwide movement to promote such projects. The Cabinet
exhibits designs that were intended to respond to the Western people’s taste for the oriental. It is a
very valuable makie cabinet of the early Meiji period that shows characteristics of crafltwork made
specifically for export. It is also valuable as an object whose time of manufacture can be determined.
(Photos 1, 2)

Description

Structurally, the Cabinet consists of a bottom board, side boards, top board, back board and a
base. After finishing both sides of these boards, they were assembled and nailed with forged nails.
Foundation and urushi coating were applied on the edges of the joints so as to conceal the nail heads.

Then the edges were decorated with simplified motifs of birds in green and yellow urushi and polished.
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Each of the door boards is attached to the body of the Cabinet by two hinges on the inside, and there
is a metal lock and key atl the center front with a design of a finely line carved (kebori) peony. The
metal is black, the color of heated copper containing a small amount of gold. The kebori and areas
surrounding the lock and key are finished with gold gilding. There are one large drawer and two small
drawers below the door. Inside the door are six small drawers of various sizes. The metal knobs are
of the same finish as the lock and key. (Photo 15)

The entire surface of the back board and the window frames on the other four sides (the front,
two sides and the top) are intricately carved with a motif of pomegranates against a background of
inlaid concentric squares. The outer skin of the pomegranates is also expressively decorated with
patterns of various types. (Photo 2)

Two different types of surface finish can be found on the carvings: the higher part of the carvings
is coated with glossy vermilion urushi while the lower part is sprinkled with vermilion pigment using
a technique called shumaki. In this technique, urushi is first applied thinly over the carvings; then
vermilion pigment is sprinkled, as in makic, before the urushi hardens. In the case of the Cabinet,
vermilion urushi was applied several times to the higher part and then polished. Then raw urushi was
rubbed into the entire surface after which it was wiped off from the higher part. Then vermilion
pigment was sprinkled so that they would remain only on the lower part. Finally the entire surface
was polished. This is a coating technique used in Kamakirabori to highlight the lines of carvings by
creating shades on the vermilion.

The inside of each window frame is decorated elaborately with makie and raden on a black roiro
finish. The design on the left door is that of barley head done in thin fakamakic with a lark in the
background in what appears to be an inlay using the horn of an animal. The design on the right door
is that of Japanese maple leaves and propeller-shaped seed pods in kawarinwri technique and
mother-of-pearl inlay. The design of chrysanthemum and Japanese ivy on the drawer below the door,
nadeshiko flower on the small drawer to the left and nuts and pine needles on the small drawer to the
right are expressed with inlays of mother-of-pearl, using both white and vellowish parts of the shell,
as well as with thin fakamakic. The design on the top face seems to be that of a winter scene, a similar
technique having been used to depict a single narcissus (lower, [allen leaves and nuts. On the left face
of the Cabinet is a design of arrowroot leaves in gold and silver thin fakamakic and {lowers of inlaid
mother-of-pearl; in the background is an inlay of a dragonfly made by using material of the same
quality as that used for the lark on the front. Makic technique similar to the one on the left face is
used to express the branch of a lizzakura cherry tree on the right face. Lightly-colored Japanese paper
was altached to the back of the mother-of-pearl shell pieces used for these designs in order to create
the very light pink color of the carving and to emphasize its delicateness. In these ways, the seasons
are poetically expressed with plants and flowers, birds and insects. Picturesque makie like these that
make the most of the spaces provided is a form of expression also found in the late Edo period, and
the makic technique used on this Cabinet may be said to have inherited that tradition. Considering that
the Cabinet was made hefore Meiji 9 (1876) and that the makie artists themselves had lived during the
Edo period, it is quite understandable that the characteristics of Edo makic are observed strongly in

the techniques and designs. (Photos 4, 16-19)



On the other hand, expression representative of a new age can be found on the inner side of the
door. On the inner side of the door and on the front board of the six small drawers is a design of snow-
capped Mt. Fuji depicted in such a way that the strokes of the brush can be seen. The color tone is
also different, with light blue being used rather than the black of makie. Since traces of the surface
coating having been ground and glossy finish can be observed on the blue portion, urushi coating
technique is considered to have been used. It is also possible to see, however, some influence of oil
painting that had begun to be introduced around this time. (Photo 3)

There are two inventories of objects exhibited at the World Exposition, one in the Tokyo
National Museum and the other in the National Archives of Japan, and a list of objects that were
awarded prizes in the Tokyo National Museum today. Since the number of objects exhibited was so
large and since the entries are quite simplified, it is not possible to find an entry that can be
determined to be that of the Cabinet. However, the inventory of exhibited objects in the collection of
the Tokyo National Museum contains names of makic artists like Iwasaki Minohei (Kogyoku), Ikeda
Taishin and Ogawa Shomin who actively manufactured many outstanding works, along with a list of
an enormous number of urushi objects and makie furniture like partitions and small cabinets,

suggesting some relation with the Cabinet being discussed in this report.

Condition before restoration

Damage to the Cabinet was caused by the shrinking of the wooden substrate due to exposure to
a dry condition. There were critical cracks on the joints and wooden carvings, the largest one being
found on the urushi-coated carving on the back face. This crack extended vertically for 41.5cm from
a point approximately 16cm from the left edge of the back lace; the maximum width of the crack was
3mm. The portion of the board to the right of the crack had swelled approximately L.omm, causing
the crack to appear painfully larger than it really was since it appeared to have widened not just to
the right and left but also forward and back. A piece of board each 2.5ecm wide is placed at the top
and bottom of the back board, with the grain running perpendicular to that of the back board, in order
to prevent the substrate from warping. So there were also cracks that ran horizontally on the portion
where this reinforcement board called hashibami and the back board meet, 15cm at the top and 8em
at the bottom. There were also many missing parts around the cracks on the carvings, possibly caused
by the soft nature of the wood. (Photos 7, 8, 20, 21)

The back board is inserted into a frame-like structure composed of the four remaining boards and
joined with nails. The nails and the joining edges are covered with foundation and coated with
vermilion urushi to hide the nail heads. For this reason, large cracks were found on three sides of the
back board (top, left and right). There was also a long crack between the back board and the base.
The crack to the left, as seen from the back face, was especially large, its maximum width being
approximately 3mm. This crack caused the side board to swell outward near the center. (Photos 22,
23)

There were cracks on the substrate of the right and left side boards as well. There were large
cracks on the part where both side boards join the base. The one on the left board extended vertically
almost to the center at a width of about 1mm severing the makie a little below the center. A close look
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at the black coated surface on which the makic had been applied revealed a trace of a joining,
suggesting that this is a joint. On the right board, the erack ran vertically on the carving close to the
back face. There was a difference of about Imm in the length of the base and that of the side boards,
indicating that the side boards had shrunk greatly. (Photos 24, 25)

Raden shell pieces inlaid on the left, right and top faces after the completion of makic were
missing. There is an arrowroot {lower depicted with four pieces of thick mother-of-pearl inlay in the
middle of the left face, but the largest piece at the tip was missing and a piece of Japanese paper dyed
pink could be seen. On the right face, two cherry blossoms were missing, one on the upper left portion
and the other at the center. Parts of the makic around the shells on the left upper portion were also
missing. There was also Japanese paper, which had probably once fallen but was reattached with
some kind of synthetic adhesive, but it had discolored severely and was dirty. The shell piece from the
right center was found stuck and preserved in the back of a drawer, but it was extremely dirty and
had cracked at the middle so that it had to be removed carefully. The remaining shell pieces had also
become partially lifted and were in danger of falling. Inlays of the narcissus [lower and [allen leaves
on the top face were partly missing. Because the part from where the inlays had fallen was grayish,
it was thought at the beginning that metal inlays had been applied. However, observation revealed
Japanese paper under the grime, proving that shell pieces had been inlaid just as on the sides. The gray
color was actually the color of grime that had accumulated. On the whole, makie had not been lost
but, as with the urushi coating, it was quite dirty and there was much corrosion so that careful
cleaning was necessary. (IPhotos 26-28)

Abrasions and fingerprints could be found on the black urushi-coated surface of all the faces
where makie had been applied. The urushi coating of the top board, in particular, was covered thickly
with a milky film and had lost its gloss. The urushi coating on the inside of the drawers was also
covered thinly with grime. (Photos 29, 30)

There were fingerprints and droplet-like stains on the wushic inside the door.

Black deposits were found on the carvings on all the faces of the Cabinet. The carvings on the
top board were especially so dirty as to make it difficult to confirm the shape of the lower part of the
carvings. On the higher part of the carvings on the back face, there were traces of gray coating-
material-like substance which is thought to have been left when the Cabinet came in contact with
another coated object with great impact. (Photos b, 6)

The underside of the bottom board was severely damaged so that the substrate could be seen at
places. This was probably due to friction that occurred every time the Cabinet was moved.

As for the lock and key on the front of the Cabinet, the metal covering plate on the left edge of
the right half of the lock and key had fallen, but it had been preserved. There were supposed to be
two projections on the back of the plate that would have been used to hold it in place, but one of them
had been broken. In addition, the hinge on the right door was not attached properly so that the door
was unstable and would tilt slightly to the left when closed. Moreover, because the key was missing
the door could not be locked; it would open all the time. Two nails were missing from the lock and
key on the right door. Iron nails had been used at a later repair to replace the missing two lower nails

of the four nails used to attach the stopper at the bottom on the back side of the left door.
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Restoration policy
Restoration was to be conducted in accordance with the principle of maintenance of the present
condition that is applied in Japan to the restoration of nationally designated cultural properties.

Detailed specifications were discussed with Kato Hiroshi, Head of the Technical Standard Section,

Department of Restoration Techniques, National Research Institute for Cultural Properties, Tokyo

and Sally Malenka of the Philadelphia Museum of Art. Major points for restoration and the basic

concept are as follows,

1. Traditional techniques and materials for the restoration of urushi objects would be used. Priority
would be given to the maintenance of the present condition so as not to destroy the characteristic
of the Cabinet. Efforts would be made to conduct the most appropriate restoration.

2. Although it would be very difficult to rejoin the cracked parts completely since they had heen
aused by the shrinking of the wooden substrate due to exposure to a dry condition for a long time,
they would be repaired to a minimum width by adjusting the conservation environment and

correcting the shape of the substrate as much as possible.

). Grime on the coating film and carvings would be removed as much as possible, paving attention
to the overall balance.

. Reproduction of the missing raden pieces was discussed comprehensively but was not conducted
because it was not possible to imagine the condition of the carved reliefs on the surface of the shell

pieces and because the damage on the urushi coating around them was very severe,

This was the basic concept, and any problem that would arise in the process of restoration was to be

discussed by persons concerned.

Restoration process

. Since there was a checklist made by the Philadelphia Museum of Art concerning the details of
cracks, abrasion and missing shell pieces and parts, the condition of the Cabinet was checked
according to this checklist. In addition, a separate list of a similar form was made to doubly
confirm the condition before restoration.

2. Photographs were taken of the condition before restoration.

3. Those pieces of urushi coating and substrate found around the cracks that were in danger of falling
were faced with narrow rectangular pieces of gampi paper using wheat starch paste so as to
prevent them from becoming lost during restoration.

4. In order to readjust the shape of the back board as much as possible, it was decided to store the
Cabinet for a certain length of time in a humidifyving chamber set at high humidity. The humidity
of the chamber was gradually raised, observing the condition of the cracks and checking the
movement of wood. For the first three months, humidity was kept at 70 to 75925, but almost no
movement could be confirmed. Then humidity was raised to 80 to 85%, and the Cabinet was placed
in a wooden frame and pressure was applied to the back board by using shimbari sticks. By doing
this, the wood began to move in two weeks. The 3mm crack found on the back face narrowed to

2mm and the difference in level was also reduced, although only a little. However, no change was
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seen on the cracks between the back hoard and the side boards. (PPhoto 31)

While humidity was being applied to the Cabinet, grime that had accumulated on the urushi coating
and the carvings was cleaned. There was a thin [ilm remaining on the black urushi coating,
suggesting that some kind of coating, like shellac, had been applied. So UV [luorescence photogra-
phy was taken before cleaning to identify the substance. As a result it was found that there was
no trace of coating having been applied on the urushi surface. Instead, it was thought to have been
a remnant of wax or some kind of material that had been applied thinly to give gloss. Grime on
the black urushi, makic and raden was carefully removed by using a bamboo spatula wrapped with
a cotton cloth that had been moistened with pure water and firmly wrung dry. Care was taken to
make sure that moisture would not remain on the urushi coating. For grime that could not be
removed with water, solvents were tested in order to select one that would be safe. Test results
showed that ethanol was the best, so cotton swab immersed in ethanol was used. By gradually
removing the grime in these ways, it was possible to bring back an appropriate amount of gloss
to the surface. (Photo 32)

Grime around the carvings of vermilion urushi was cleaned by first removing the dust that had
accumulated in the lower part of the carvings with a hard brush. However, this was not enough
to remove the grime that had accumulated, so a thin, soft piece of paper was placed on the carvings
and a slightly moistened brush was used to tap on the lower part of the carvings in order to loosen
the stubborn grime. By thus using paper as a blotter it was possible to remove the grime little by
little. Because it was not possible to remove the grime with water or solvent from parts where gray
coating material had been found, a blunt carving knife was used to scrape the urushi coating little
by little. (Photos 33, 34)

Parts on the top board where the ruden had fallen had become gray and were most dirty. Since
remnants of Japanese paper that had been used in the process of {ixing the raden were confirmed,
water was not used. Instead, cleaning was done with a brush and ethanol. Parts on the upper
portion of the right [ace where ruden pieces for the cherry blossoms were missing had lost softness
unique to Japanese paper due to the discoloring and hardening of the material used for adhesion.
At first, work was done to remove only the adhesive with a solvent. However, it was decided to
remove everything because the Japanese paper had deteriorated into a powdery state.

After cleaning, the urushi coating was reinforced by applying very thin raw urushi. With the
passage of time microcracks will appear on the surface of urushi, and light deflected by these
microcracks will cause the gloss to be reduced. It is also these microcracks that will cause
fingerprints and oiliness of the hand to remain on the urushi coating. Thus, although in restoration
raw urushi is applied over the entire surface, in the case of this Cabinet special care had to be taken
for the carvings. Because raw urushi had not been applied over the shwmaki, there was danger of
the vermilion color becoming darker during this reinforcement process. Care had to be taken so
as to reinforce only the higher part of the carvings and not to allow raw urushi to seep into the
lower part. (Photo 35)

After about a year of adjusting the shape of the substrate by humidification and shimbari method,

shimbari sticks were removed and humidity was gradually returned to approximately 60 to 659
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Rh, the most appropriate environment for urushi objects. When humidity was further returned to
about 6094, the substrate tended to return to the previous condition and the difference in level
appeared. However, when the environment in which the Cabinet would be placed after restoration
was considered, there was a risk that adjustment by means of applying pressure any longer with
shimbari sticks may cause cracking on the restored portion. For this reason, it was decided that
the most appropriate way to restore the Cabinet would be to join the substrate in an environment
of 60% Rh and in such a way that it would not be subject to pressure. This would then be followed
by filling the cracks with kekuso for stabilization.

Mugi wushi diluted with a solvent was impregnated in order to reinforce areas around the cracks

that would then be filled with kokuso.

. Kokuso was made by adding hemp fibers and sawdust of spruce wood to mugi wrushi. This was

filled into the largest crack on the back board with an iron spatula made by processing a needle.
After the urushi in the mid-portion of the crack had hardened sufficiently, kokieso was filled again
from both sides of the board. However, since there is a limit to the thickness of kokuso that would
dry at one application, kokuso was applied repeatedly ten or so times at a thickness of about Imm
each time. Because adhesion is required around the middle, more mugi wrushi and a great amount
of longer hemp fibers were used. In addition, finer sawdust was used for kokuso filled in areas
closer to the urushi coating surface. In this way, the components of kokuso were adjusted according
to the depth to be filled. (PPhoto 36)

After the shape was roughly restored by using kokuso, the shape of the carved parts was adjusted
with a file normally used for metal carvings. Reproduction of finer portions like the ground design
was avoided, but the nuts and leaves were reproduced to a certain degree, making sure that the

overall appearance would not be impaired. (Photo 37)

3. Inorder to adjust the surface of the cracked portions, mueugi wrushi was applied with a spatula made

of cypress.

. The surface was dry ground with a Nagura whetstone and coated with translucent urushi using a

makie brush.

. The surface was once again dry ground with Nagura whetstone for a finish touch. (Photo 38)

Originally, the areas around the cracks on the back face were finished with a coating of vermilion
urushi on the higher part of the carvings and shumalki on the lower part. But since parts lilled with
kokuso were parts that did not originally exist, it was decided to apply shumaki there. The reason
for this measure was that when compared to using coating, this would not impair the overall
appearance since the form and color of the carvings would be less conspicuous.

Mercury sulfide, which is a pigment for vermilion urushi, was used for shumaki. There are four
kinds of vermilion that have mercury sulfide as its material: honshu, akakuchi, kiguchi and
awakuchi, in order of dark to light vermilion. In this restoration, bengara and black bengara were
used as well. These six kinds of pigments were mixed to make vermilion pigment similar to the
original one.

The part where the warped surface had been leveled with Nagura whetstone was first thinly

coated with translucent urushi by using a makie brush. Then vermilion pigment was sprinkled with



19.

20.

21,

22.

23.

24.

“Soka Makic Kamakwrabori Cabinet” 177

a brush. Because the shape was complex, much time was required to do the ground coating.
Considering the time it would take for the urushi to harden, an area of only about 10cm could be
sprinkled with vermilion pigment at a time. Moreover, since care had to be taken to make sure that
vermilion pigment would not spill on the surrounding carvings, this was a relatively time-
consuming work. (Photo 39)

Translucent urushi diluted with a solvent was applied over the surface of dried vermilion pigment.
Then vermilion pigment was sprinkled again.

Excess vermilion pigment was first dusted off with a brush [rom areas around the restored
shatmealki portion. Then translucent urushi diluted with a solvent was applied thinly to consolidate
the vermilion pigment. Excess urushi was blotted with gampi paper. By repeating this step several
times, the translucent hrownish color characteristic of urushi penetrated into the vermilion
pigment, making it possible to create a tone of color that blends in with the surroundings. (Photo
40)

The urushi coating around the missing ruden pieces had become lifted together with the founda-
tion. So mugi wrushi was impregnated into the cracks, taking care not to stain the Japanese paper
that had been used to apply color to the back of the shell pieces. The urushi coating was then press-
stabilized by using shimbari sticks. Four kinds of plastic sheets were placed between the lifted
portion and the shimbari sticks as buffering material so that the urushi coating might adhere safely
and firmly. (Photo 41)

After removing Japanese paper from parts on the upper right face where raden pieces were
missing, the surface of the foundation was leveled with a carving knife. Observation under a
microscope of the Japanese paper that had hecome detached showed that the fibers were compara-
tively fine and short. So it is thought that Japanese paper similar to thicker gampi paper was used.
At the start of the restoration work it was decided that maintenance of the present condition would
be followed for the missing raden part. However, this was changed since it was feared that the
appearance might be greatly impaired. Thus Japanese paper alone was reproduced. Thick gampi
paper was colored with bengara that had been dissolved with animal glue, cut into the shape of
cherry blossoms (the parts that had become lifted) and adhered with animal glue. (Photo 28)
Japanese paper was remaining on parts of the cherry blossom from where shell pieces had fallen.
However, the edges of the paper had become lifted and were no longer flat so that it was not
possible to refix the shell pieces. So the lifted edges of Japanese paper were cut off and the gap
was filled with kokuso to level the surface. Other parts where the surface of the paper had lost its
color due to the loss of its upper layver were colored with bengara. After adjusting the shape of the
surrounding urushi coating with a file, the shell pieces, on whose back side animal glue was applied,
were adhered by pressing lightly with a finger. (Photo 42)

In order to return the metal covering plate to its original position, the metal fitting of the lock and
key was first removed. Of the two projections on the back of the metal covering plate that were
used to hold the plate in place, the upper one that had broken was reproduced by using epoxy resin.
Normally, the key placed in the keyhole would also serve as the knob of a door. But because the

key was missing, it is thought that the covering plate had been used as a substitute and that this



is the reason for the damage. Since it was thought that the door would be shut and opened in a
similar way after restoration, it became necessary to adhere the lock and key firmly. So epoxy
resin was also used here. There were four missing nails of the same black heated-copper color as
that of the body. But in restoring them, brass nails were used. These nails were coated with urushi

foundation before being heated to produce black-colored nails. (Photo 43

Do
o

It was thought that the looseness of the hinges on the inner side of the right door was caused by
the damaged screw holes on the body. So the right door was temporarily removed from the body.
When the hinges were checked, a thick black piece of paper was found under the lower hinge. This
is thought to have been used to cover a part that had been carved too much. Because the tracks
made by the threads of the screw were missing and there was a big hole, it was impossible to hold
the hinge in place.

Because it would have been impossible to put the hinge back in place, kokuso was used to replace
the piece of paper that had been used to adjust the height of the hinge and the size of the hole. The
hinge was replaced after kokuso had hardened and it became possible to improve the tilting of the

door and to keep the door closed.

B

). Finally, foundation material was made by kneading miuoi wrushi and the pigment that had been
used for shumaki. This was used to fill fine cracks on the vermilion-coated surface and gaps
between the joints of the substrate. A small spatula made of cypress was used. For the black urushi
surface and the makie parts, foundation material made of fine fonoko powder kneaded with water
and mixed with black urushi was used. This foundation material was applied to the edges of the
urushi coating and of damaged makie. Then it was wiped off with a piece of soft paper. By doing
s0, it was possible to apply a very small amount of foundation material and thus to prevent the

urushi coating from becoming lifted again. (Photo 44)

&}
|

. After restoration was completed, a storage box was made of paulownia. To allow [or greater air
tightness, the opening was made on the side. On both long ends of the bottom board of the box, rail-
like pieces of oak were attached. Similarly, rail-like pieces were attached to the long sides of a
board on which the Cabinet would be placed. In this way the board could be made to slide in and
out of the box, thus making it possible to place the heavy Cabinet into the box easily. In addition,
two humidity-controlling agents adjusted at 609, Rh were placed inside in order to respond to slight

changes in humidity. (Photo 45)

Identification of the materials and structure

Analysis by X-ray fluorescence of the metal components of makie powder, metal fittings and
pigments used for arushie and analysis by X-ray radiography of the structure of the substrate were
conducted during restoration with the cooperation of the National Research Institute for Cultural
Properties, Tokyo.

Analysis of the metal components were conducted for the makie powder on the front door and the
top hoard, the metal of the lock and key in the front, pigments used on the wrushic on the decorative
edge and on the inner side of the door and the front of the drawers, and the vermilion pigment on the
back face, a total of 19 places.
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The results of analysis are as follows (Table 1, Photos 46-18).

Of the makie parts No. 01 - 06, gold powder and kirikane used on all the parts other than the gray
portion of No. 03 were identified to be pure gold. Since 20 carat gold was used for the gray portion
of No. 03, the tone as it is seen now is the result of oxidation of silver. It is thought that originally
this part was more vellowish. Parts of the meakic on the left and right side boards that are similar in
color are also believed to have similar components.

For the makic on the top board, samples No. 16 - 18, gold powder similar to that found on the
makie of the door was used. However, the gray seen on the narcissus flower and the root of the leaves
(No. 16) was found to be silver powder. Because silver oxidizes quickly, it is thought that by the time
the Cabinet arrived in the United States by ship this portion had already lost its silver color.

When the vermilion on the back face, samples No. 07 and 08 were compared, it was found that
besides mercury there is much more iron in the vermilion-coated portion than in the sluanaki portion.
This is thought to be the iron contained in the foundation material that was applied before coating
vermilion.

Samples No. 12 and 13 are wrushic on the decorative edge. Since there was much arsenic in the
yellow pigment used to depict the bird, it seems that arsenic sullide, or what is called "orpiment,” was
used. Arsenic was also detected from the green used to depict the ground design. It seems that some
kind of pigment was added to arsenic sulfide. Calcium was also detected; it is a component ol gofun
(calcium carbonate) probably used to increase brightness.

Lead was detected from the wushie on the inside of the door, samples No. 09 ~ 11. The overall
tone of this area is white with a small amount of light green and blue. There is a problem when one
tries to express such a tone with urushi. Normally, when lead-based pigment is mixed into urushi, it
detracts from the true color of urushi, making urushi more blackish. Moreover, the brownish color
characteristic of urushi will remain in the pigment, making it difficult to bring out the color well.
Could the 130 yvears have brought translucency to urushi or could some coating material other than
urushi have been used by itself or mixed into urushi? When lead white, a white pigment, was analyzed
at a later date, it was found to be similar in composition with the pigment used for the wrushic. 1t 1s
hoped that analysis of other objects manufactured during the Meiji period using similar techniques
may reveal more about the techniques employved.

The white pigment of sample No. 19 is from the material used to fill the gap between the wrushic
and the outer frame. It is thought to be lead white because lead was clearly detected. Mercury was
also detected, but since the area is quite small this is thought to be the influence of mercury {rom

adjacent vermilion.

X-ray radiography was taken from six points: {ront, left and right sides, top, right corner of the
back face and left corner of the front. (Photo 49)

The substrate consists of two to four pieces of straight-grained wood joined together as one
board. From the grain and the quality of the wood, it is thought to be wood of a kalsura tree, which

is considered good material for furniture and sculptures.



Nunokise was not applied.

For the top board and each side board, carvings, coating and makie are applied on a single board.
However, the makic on the front door and on the drawers are applied on separate boards that are
fitted into carved {rames.

Since there are long nails on each corner of the Cabinet, it is believed that the top board, both side
boards and the bottom board were nailed with forged nails while the shell boards were assembled with
mortise joint. Then the back board was nailed. Finally the base was adhered in place with mugi
wrushi.

The nails are 3cm long and approximately 3mm square al the root. A total of 50 nails were used:
4 from the top board, 14 from each side board, 8 from the bottom board, 24 from the back board. The
mekic and carvings are both very skillfully executed, but the skill of assembling an object by using
nails 3cm long without damaging the finished surface is an extraordinary skill that has been lost

today.

Conclusion

A great number of urushi ware and furniture was exported to the United States and Europe on
the occasion of World Expositions of the Meiji period. Many pieces of meakic furniture similar to the
Cabinet are thought to have been exported as well. Considering the condition of the Cabinet, which
was stored at a museum whose storage environment is good, it is not difficult to imagine the condition
in which many urushi objects are placed. While working on the restoration of this Cabinet, the author
thought that he could hear the voice of makic artists and urushi workers who devoted themselves to
the revival of their tradition. He sincerely hopes that the information obtained through this restora-

tion may contribute to the future restoration of makie furniture.
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