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On the Restoration of “Kabuto” of the Shimazu Family
in the Collection of The Metropolitan Museum of Art

TAGUCHI Yoshiaki
Urushi Conservator

Name of the object : "Kabulo” of the Shimazu Family

Owner : The Metropolitan Museum of Art, U.S.A.
Measurements : Max. depth 44.2cm, max. width 52cm, height 27.4cm
Inventory number : 14, 100. 44

Introduction

Kabuto, a helmet, of the Shimazu family in the collection of The Metropolitan Museum of Art,
U.S.A. 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 over a period of about ten months and was completed on March 20™, 2003.

This report presents records of new knowledge obtained from the restoration, which was
conducted with the cooperation and advice of Ozawa Masami who specializes in the restoration of

armors.

Background Information

Materials, shapes and designs of Japanese armor as well as techniques for their manufacture
continued to change from period to period, with the development of weapons and changes in military
tactics.

During the Heian and Kamakura periods (12" - 13" centuries) when cavalry-style fighting in
which arrows were shot from mounted horses was the mainstream, new styles of armor were
produced bhased on experience and inventive ideas.

In the Nambokucho period (14" century), many castles were built on mountaintops, and local
fighting and attacks on castles became the mainstream. Since most of the fighting was done on foot,
the need arose for lighter armor that would allow easier movement of the legs.

During the time of Onin no ran (Onin War, mid-Muromachi period, 15" - 16" centuries), armor
became more decorative and elaborate, and the style of helmets shifted from suji kabuto to akodanari
suji kabuto. From this time on, battles were constantly fought all over the country, and organized
troops on foot called ashigaru butai became the main force. Since fighting was done mainly by groups
on foot using long spears and guns, a simpler way ol manufacturing armor became necessary.

With the appearance of guns, new, greatly improved armor was created while the good features
of conventional armor were maintained. New types of armor were designed to protect every part of
the body. It was also during this time that practical and unique helmets with strikingly original

designs came into fashion among feudal lords and samurai commanders.
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In the early Edo period (early 17" century), with the technical advancement of guns, it became
more popular to make the iron substrate of armor thicker, and trial shootings were done to test their
power. Armor with bullet marks came to be known as samnagusoku, literally meaning armor (gusoku)
like those that would withstand bullets (sama in Japanese meaning "like”).

Although most helmets from the late Muromachi period to the early Edo period (mid-16" - early
17" centuries) were practical and simplified, as the country entered a long period of peace when armor
was no longer needed, decorative armor reminiscent of the past began to be preferred and manufactur-
ed. However, by the end of the Edo period (mid-19" century) when the western way of fighting was

adopted, importance on agility in battle caused the need for such armor to decrease.

Since armor is considered to be symbolic of the proud moment of a warrior’s life in the battlefield
as well as being his formal funeral outfit, it was transmitted from generation to generation as a family
relic embodying the spirit of the family’s ancestor and as a symbol of the succession of the family
name.

The helmet restored in this Project (hereafter the Kabuto) was re-made in the late Edo period
using an old iron helmet bowl, one of the relics of the Shimazu family manufactured sometime
between the late Nambokucho period and early Muromachi period (sometime in the 14" century).

One of the characteristics of this Kabuto is found in the technique of embossing used for
mabisashi, fukigaeshi and shikoro (the visor, side protector and neck guard, respectively). Generally in
this technique, paper or leather is placed between wooden rollers on which a pattern has been carved
so that the pattern would be embossed onto the paper or leather. This technique can be traced back
to Europe of about 500 years ago when it was used to make decorative leather that covered the walls
and ceilings of castles and churches. It was introduced to Japan during the middle of the 17" century
and was greatly treasured as kin karakawa. The pattern on the embossed surface of the shikoro of the
Kabuto, however, is coated with black urushi, something that cannot be seen in European embossed

leather. Thus, a uniquely Japanese technique of wrushi kavakawa was used in this case.

Urushi was used as an adhesive during the Stone Age and as a coating material during the Jomon
period (c. BC3000). Decorative earthenware colorfully coated with black and vermilion urushi and
urushi objects with wooden substrates have been excavated.

Urushi, which has been used as an adhesive and coating material for over thousands of years, is
composed of urushiol, water, laccase and polysaccharides. When laccase absorbs oxvgen in the air, it
hardens the urushiol. (Laccase is most active at a temperature of 20 - 25°C and humidity of 75 - 85%
Rh.)

Once urushi has completely hardened, it is resistant to acid, alkali and solvents. It is also highly
water repellant and does not decompose because of microorganisms. By coating the surface of a
substrate with urushi, the substrate becomes stronger. Urushi is also used for decoration, and many
decorative techniques have been created such as raden, makie, choshitsue, chinkin and kinma. Malkie,
in particular, is a technique unique to Japan and cannot be seen in any other country.

One of the oldest and most valued objects among the wooden, urushi-coated weapons excavated
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in Japan is pieces of ancient armor coated with urushi. Excavated from Iba Site in Shizuoka
prefecture, the armor is considered to have been used in rituals during the late Yayoi period (3™
century). The surface is carved with geometric patterns and colored with vermilion and black urushi.
It is very unusual that the object did not completely return to soil.

It is extremely important that urushi, an outstanding material, was applied to objects such as
arms and armor that would have affected the outcome of a country. As a result, brilliant and dignified

armor came to being throughout the history of Japan.

QOutline of the Restoration
- Shape, materials and structure

The Kabuto, with the exception of the iron helmet bowl, was manufactured in a style reminiscent
of the Muromachi period (late 14" - end of the 16™ centuries). The gloss of the Kabuto is slightly
subdued since suri wrushi has been applied over the entire surface of the helmet bowl to protect it from
corrosion.

The iron plates that form the helmet bow! of the Kabutto are arranged, one overlapping another
and starting from the center of the back and moving to the right and left until they meet again at the
center of the [ront. Koshimaki, a skirt-like piece composed of pieces of iron plates that are wrapped
with leather, is attached at the bottom of the helmet bowl. Rivets called hoshi are used to join the
plates. When small rivets are arranged in numbers, the style is called nukaboshi.

The Kabuto is what is known as a saijue ni ken hoshi kabuto and has 462 rivets in total. Of these,
139 were identified to have been used anew during the late Edo period. These were found on three
central plates at the front, two central plates at the back and on the plate around the koshimaki.

The aoviza (the first layer of hachimanza), which is about 7mm thick, is decorated with kebori, or
fine line carvings, and held down with rivets that penetrate to the inside of the helmet. The kikuza (the
second layer) is placed around the opening in the middle of the «oiza. Then there is a washer-like picce.
The total height of this decorative haclimanza is 1.65cm. The inner diameter of the upper opening
called ftehen no ana is 2.2cm.

There is a metal ring called ke on the center plate at the back which is said to have been used
to attach a banderole. There are four holes known as fizbiki no ana on the lower part of the helmet
through which a code for tying the helmet to the head was passed.

In the middle of the mabisashi is a piece of Chinese designed leather called egaiwa, and surrounding
it and parallel to the shape of the mabisashi is another piece of leather about lem wide used to
reinforce the egawa as well as for decoration and known as keberigaiwa. Koberigawa is also called
shobugawa if the design, as on the Kabutlo, is that of iris (shobu) in white against a navy background.
The egawa and koberigawa of the Kabulo are sewn together by a cord of four colors — navy, greenish
yellow, white and red — and further held in place by 9 rivets in the shape of a cherry blossom. The
edge of the mabisashi is covered with a metal fitting and the reverse side is covered with brilliant
vermilion velvet.

The inside of the helmet bowl is lined with gold foil, which was applied directly onto the iron

substrate by using suri wrushi technique. There is an inner lining to prevent direct contact between
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the head and the helmet bowl and to serve as a shock absorber. This lining is composed of a cross-
shaped leather piece and a crepe cloth that is stitched finely on the surface using a technique called
momoezashi to reinforce the cloth.

Deerskin is used for koshimaki which is held in place by 13 split rivets. The deerskin and the inner
lining are sewn together with a twisted thread of white and greenish vellow, using jabara fusenui
stitching.

Two metal rings are placed in the middle of both ends of the koshimaki slightly toward the
mabisashi, and another one is found at the center of the back for use in {astening the Kabuto.

The sockets for horn-shaped helmet crest known as kwwagate and haraidate are attached to the
mabisashi by 3 large rivets called sanko bvo. The jimonji family crest (circle with a cross in the
middle) of the Shimazu family is engraved on these rivets. There are designs of the jitmonji family
crest, paulownia and cascading flower crest, and floral scrolls on the kuwagata and haraidate sockets,

The shikoro is a set of overlapping layers of rectangular leather pieces called kozane that extend
from the back of the helmet bowl toward the sides of the head. The layers are called, from the top
to the bottom, hachizike no ita (the layer closest to the helmet), ni no ita, san no ita, von no ile and
hishinui ifa (the lowest layer). Two kinds of stitching may be seen on the lowest layer: unametoji and
hishinui. The former is a type of stitching using strings of various colors braided in fakubokugumi
knotwork while the latter refers to decorative diagonal cross-stitching.

Structurally, the sane ita pieces consist of two pieces of leather 0.5mm thick on a horseshoe-
shaped iron core piece about 4.5mm wide and 3mm thick. Holes about 2 to 2.5mm in diameter are
made at intervals of 3.5mm along the core piece, above and below it. A flat leather cord is laced
through the holes, spirally joining the sene ila and iron core. The upper surface of the sane ile is
mounted with kokuso wrushi to make it appear as if there are twenty some layers of kozane.

The kokuso-mounted surface is covered with a (.3mm thin leather on which a floral pattern has
been embossed. The edge of the leather is folded back approximately 2mm toward the reverse side
and fixed with animal glue.

To smooth out the differences in level of the sane ita, which have been fastened with a leather
cord, iron core and thin folded leather, two layers of foundation containing very little amount of
urushi is brushed on horizontally. The surface is then polished and black urushi is applied several
times. A very thin layer of black urushi is also applied on the embossed surface.

Yosesugake odoshi, a special way of fastening sane ita with a cord, is used at thirteen positions
from the hachizuke no ila to hishinui ita so as to enable the leather pieces to expand and contract
regularly. The style employed here is reminiscent of styles seen on helmets of earlier days. Since the
shape resembles a bun, this type of shikoro is called manju shikoro, the word manju in Japanese
meaning “a bun.”

The fukigaeshi is that part of a helmet where the right and left ends of the mabisashi are curved
back and extend to the hachizuke no ita and ni no ifta of the shikoro. A second sane ita is attached
to the part of the hachizuke no itae which also serves as the fukigaeshi. The surface of the fukigaeshi
is also decorated with Chinese egawa and koberigawa, which are sewn together with a decorative

Jushigumi stitching using a thread of five colors—navy, greenish yellow, white, purple and crimson. On
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the inner side of the fushigumi stitching and parallel to the stitches are rivets in the shape of a cherry
blossom. Slightly above the center is sucmon kanagu, a metal fitting, with the design of the Shimazu
family crest of a cross inside a circle. The edge of the fukigaeshi is decorated with metal fittings.
The portion of the n7 no ita that serves as a part of the fukigaeshi overlaps slightly with the inner
side of the hachizitke no ifa that also serves as a part of the fukigaeshi. Decorative unameloji and

hishinui stitchings same as those used on the hishinui ila of the shikoro is found.

- Condition of damage

When the Kabuto was brought to Japan, the inner side of the shikore was so severely damaged
that it was dangerous to turn the helmet over to the position that it would normally be worn in.

The inner side of the Kabuto was lined with a cloth that had been reinforced with momoczashi
stitches, but an intentional tear was found on this cloth in the center of the front portion. This
intentional tear is believed to have heen made in an attempt to read the inscriptions on the helmet even
though there was a special opening on the cloth for that purpose called weeimi no ana. An attempt was
made again to look for the inscription on the helmet bowl from the tear of the cloth, but it could not
he found.

There was an L-shaped tear at the center of the back portion of the deerskin on the inner side
of the koshimali.

There are five agakidome Tastenings on the portion where the hachizuke no ita and ni no ila of
the shikoro join in order to prevent the sene ila [rom moving about. However, with the exception of
the two on the right and left of the fukigaeshi, the leather cords of three agakidome were missing. Also,
there were several places on the urushi coating where traces of previous restoration were found.

The surface of the urushi coating on the entire inner side of the shikoro was soiled and the layers
of urushi foundation that had been applied with a brush to the hachizitke no ita, ni no ita, san no ila,
von no ita and hishinui ifa had become lifted due to the expanding and contracting of the leather; in
some areas the urushi coating had peeled off and was missing. Aside from this, the very fact that the
sane ita of the shikoro was connected from the top to bottom by odoshi lacing to give flexibility had
caused damage, and there was similar damage on the urushi foundation around the holes made for
lacing.

Damage to the urushi coating was especially serious around the decorative wnametoji and hishinui
stitchings on the hishunwui ita and fukigaeshi. There was a belt of minute liftings of the urushi coating
along the decorative stitchings so that the urushi coating film was barely clinging.

Hardly any damage was found on the outer surface of the helmet. However, kiwagata on the left
and right were missing and their broken roots were found inserted in the haraidate socket.

The shinobi no o straps used to tie the helmet under the chin and agemaki were missing.

- Restoration policy
A helmet is an object of multiple genres of fine art using materials such as iron, leather, urushi
and textile. Particularly in this Kabuto, damage was most serious in areas where urushi and textile

join, and it was feared that the textile would be affected if conventional method of restoration using
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urushi were to be applied to these areas. So it was decided to focus on restoration using animal glue
and to make adjustment with the surroundings while basically maintaining the present condition
The three missing leather agakidome cords joining the hachizike no itae and ni no ita of the
shikoro were newly supplied and newly-made shinobi no o and agemaki were attached.
Since damage at the time of arrival was so severe as to make it difficult to turn the helmet over,

priority was given to fixing the urushi coating film.

- Restoration process and content
(1) Investigation and photography

Investigation was made of the substrate and urushi coating [ilm. At the same time, photographs
were taken of the present condition for documentation. This is a necessary step in surmising the
causes of damage so that the best plan for restoration might be made.

(2) Making a working stand for the helmet

In order to do restoration work on the helmet, a firm and steady working stand was needed. Six
plywood boards were roughly cut out into parts of the shape of the Kabuto —its left, right and back
sections —and placed in a radial to form the skeletal structure. Polystyrene foam was placed in the
spaces of the frame and carved to match the shape of the plywood structure by using an electric
heating cutter. Final adjustment was made by using a file.

A mixture of resin and sawdust was applied with a spatula to the surface of the mold. Then a
40-mesh hemp cloth was placed over it and dried. This step was repeated several times to strengthen
the surface of the mold. The helmet was temporarily placed in the reinforced mold. After checking
the spaces between the Kabuto and the mold, a mixture of resin and sawdust was filled into the spaces.
This step was also repeated until the shape of the outer surface of the helmet was completed on the
mold.

Four sheets of Mino paper were adhered to the surface of the completed mold with paste so as
not to damage the surface of the helmet when it was placed on the working stand.

The characteristics of this mold lie in the fact that it is light, most of it having been made of
polystyrene foam, yet strong, the most important parts having been reinforced with a mixture of resin
and sawdust. It was designed to be light in weight so that appropriate restoration work might be done
from different angles.

(3) Facing the urushi coating

Small pieces of gampi paper were adhered with paste to parts of the urushi coating that had
become lifted or were in danger of exfoliating so as to protect them from any further exfoliation
during restoration work.

(4) Adhering and cleaning the urushi coating film

To adhere the coating film that had become lifted from the urushi foundation, two kinds of
animal glue were used, a more flexible nanjin nikawa and sanzenbon nikawa. A 20% sanzenbon
nikawa solution was used for impregnation. This helped to reinforce the urushi coating and to increase
adhesiveness by making a film of nikawa. Because it is difficult to handle nanjin nikawa by itself as

an adhesive, it was adjusted with sanzenbon nikawa for application. Plastic clamps were used for
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pressing. After removing the clamps and checking the applied areas, nikawa left on the surface of the
urushi coating was carefully wiped off. Parts needing more pressing were re-adhered.
*When animal glue is impregnated to parts of the lifted urushi coating around the decorative
wunametoji and hishinui stitchings on the fukigaeshi and the hishinui ita of the shikoro, animal glue
will also penetrate into the [ibers. After pressing the coating {ilm, animal glue was removed [rom
the fibers by applying a small amount of water, then placing tissue paper over the fibers and
pressing down with the finger.
(5) Kiwasabi
The foundation was very similar to a wnikawa foundation that contains very little amount of
urushi. In order to match the surrounding exposed foundation, a wikawa foundation consisting of very
fine jinoko from Yamashina district of Kyoto and sanzenbon nikawa was applied to the edges of the
coating film for kiwasabi treatment. Excess sabi was carefully wiped off with a cotton swab or a thin
stick sharpened like a pencil and wrapped with a cotton cloth.
(6) Consolidating the urushi coating
To reinforce the surface of the deteriorated urushi coating and foundation, &ijomi wrushi diluted
with Cleansol was impregnated with a brush, carefully avoiding the ito odoshi, and then wiped away.
After leaving the surface to dry for about an hour, excess urushi was completely wiped away.
(7) Restoring the agakidome
Cords made of deerskin were used for the three missing agakidome.
(8) Cleaning the outer surface of the helmet
Dust on the surface of the helmet and shikoro was swept with a flat brush; stubborn dirt was
wiped off with a cotton swab and a thin stick sharpened like a pencil at the tip, and wrapped with
cloth slightly moistened with water or ethanol solution.
(9) Toning the shikoro
Urushi that had been applied on the embossed surface of the shikoro had peeled off at places due
to abrasion. Chinese black ink mixed with a small amount of animal glue was applied with a brush
for toning.
(10) Fixing the shinobi no o and agemaki
A set of cords dyed ancient red was used for shinobi no o and agemaki, taking care not to spoil

the overall atmosphere of the helmet.





