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On the Restoration of “Kuro-urushi Helmet” in the Collection of The Metropolitan
Museum of Art, New York

TAGUCHI Yoshiaki, Urushiware Conservator

The restoration of “Kuro-urushi Kabuto” (black-lacquered helmet) known as
“Saiga bachi” will be presented in this paper. This helmet, although some of its
accessories are missing, is in the collection of The Metropolitan Museum of Art in
New York. Saiga helmets were made by armorers in Saiga in the province of Kii,
present-day Wakayama Prefecture, and their distinctive features lie in the way
their parts are joined together and in the rivets used. There was a sharp increase in
the demand for armors and helmets in the late Muromachi Period (which lasted
from 1338 to 1573) when there were many civil wars involving great many soldiers,
and armors and helmets were inevitably required to be simple, practical and
reasonable. Saiga helmets appeared against such a historical background and were
received favorably because of their unusual shape and the quality of their material.
The helmet under discussion here, as such, was originally designed for use in actual
fighting and was consequently in a bad condition before restoration. Iron rust had
corroded the helmet in certain areas, causing the urushi coating layer to lift and in
turn leading to considerable cracks and exfoliation. There were also traces of past
repairs at several parts of the object, and it seems that the helmet had continued to
be used while repeating repairs as required.

For these reasons, it was decided to restore this helmet over a period of two
vears, from 1998 to 1999, as a part of the Project for Conservation of Works of
Japanese Art in Foreign Collections. The project was completed at the end of
March 2000.

Materials and Structure

The top of the helmet is composed of four pieces of concentric circular iron
plates in the shape of a chrysanthemum flower and riveted together. The five
sections on the front appear unusual, with many small tack heads, totaling 859,
closely placed all over the surface. The back is composed of seven sections. There
are crest stands at the front and the back. The skirt of the helmet is made of a
0.7mm-thick plate and reinforces the entire helmet.

Measurements
Height 16.9cm
Width 23.6cm
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Depth 28cm

Condition of Damage

Only the main part of the iron helmet remains, and its neck and side-visors had
been lost. The entire helmet appeared very old. Especially the seven sections on the
back had become greatly damaged to the extent that iron rust had developed from
the edges. As a result, the urushi coating layer had become lifted by the rust, causing
cracks here and there, and had also been lost at several places. There were traces
of past treatments on these parts.

The urushi coating surfaces of the five front sections, the top, and the front and
back crest stands were less damaged. This difference in damage probably arose
from a difference in the process of urushi coating and a resultant difference in the
degree of deterioration.

The iron substrates of the five front sections, the top, and the front and back
crest stands are coated with several thin layers of urushi. As a result, it seems that
they were kept airtight to a great extent, thereby making them highly resistant to
rust. On the other hand, j7 foundation had been applied on the seven sides on the
back. Then urushi was coated as a finishing touch. Consequently, the iron substrates
of those sections were kept less airtight and less resistant to physical shock in
proportion to the amount of earth mixed. So moisture could affect the substrate, and
the result was gradual corrosion of iron.

On both the outside and inside of the visor and the skirt, there were cracks in
the urushi coating as well as loss of coating film in certain areas, causing hemp
cloth to become exposed. Nori wrushi or wmugi wrushi was applied with a brush on
the entire inside surface of the helmet. The coating had separated from the founda-
tion or fell off at several places and iron rust was also seen. The three rings that
were attached at the right, left, and back of the inside of the helmet were encrusted

with iron rust.

Restoration Policy

The restoration policy for this object was two-fold. For the five front sections,
the tack heads, the top, the inside, the visor and the skirt of the helmet, it was
decided to make only those treatments necessary for the limited purpose of
maintaining their present condition. For the seven back sections of the helmet, after
careful examination, we decided to remove those portions of the urushi coating that
had lifted due to the iron rust underneath and then to replace them again after
removing the iron rust while applying newly-prepared urushi coating in those areas
where the original had been lost. To prevent rusting, we also decided to choose air
drying as a method to minimize moisture in the hardening process of urushi coating.
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Restoration Work
Urushi had been applied directly on the five front sections, the top and the front

crest stand. As a result, their substrates were kept highly airtight and had not

corroded as much as the seven section on the back.

On the other hand, there was a great difference in the degree of damage on the
seven back sections. Because the seven sections have urushi foundation under the
urushi coating, the urushi surface appears to have been less resistant to shock and
easier to exfoliate. The urushi coating was pushed up by rust and lifted off the
surface. As for the visor and the skirt, which serve the important purpose of
supporting the entire helmet, their substrates were covered with finely textured
hemi) cloth under the foundation and the urushi coating. The foundation over the
hemp cloth had become lifted in part, while the cloth remained closely attached to
the iron substrate.

IFollowing is a step-by-step explanation of the restoration process.

1. We took photographs and recorded the condition of the helmet before restora-
tion (Figs. 186 & 187).

2. We made a receptacle to hold and support the object during restoration This
was the most important preparatory step. After taking a pattern of the shape of
the helmet, we traced it on plywood board and cut it out with a saw. Then we
placed styrol foam between the boards to give thickness (Fig. 188).

Following the completion of the framework of the receptacle, we applied a
filler, which was a mixture of sawdust and synthetic resin, evenly to the
object-holding face of the stand and covered it with a Saran wrap sheet. We
placed the helmet which was covered for protection with a 0.01mme-thick tin foil.
To increase the accuracy of the mold, we applied a thin layer of synthetic resin
on the object-holding face of the receptacle and placed two or three pieces of
cotton cloth. Then we put the helmet and removed it after the resin had dried.
Thus the receptacle was completed (Fig. 189).

This receptacle was designed to hold the entire helmet securely when its
urushi coating was press-stabilized with shimbari-bo (wooden or bamboo sticks)
and other tools and to enhance the efficiency of press-stabilizing work.

3. Next came the cleaning. Because this area is covered with many tack heads, we
used a small feather brush or a thinly-sharpened bamboo stick whose tip was
wrapped with bleached cotton cloth. We moistened the bamboo stick with a
little alcohol or water, wrung it dry and carefully cleaned the grooves in
particular (Fig. 190).

4. After cleaning was over, we went on to temporarily remove the portions of the
urushi coating on the seven back sections that had become lifted. The urushi
coating that had lifted due to rusting of the substrate was removed by pushing
it up with a painting knife whose edge was thinned (Fig. 191).
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Next step was to temporarily position the removed urushi coating pieces at
their proper places on a life-size drawing of the lifted portions of the urushi
coating. They were temporarily fixed with small pieces of gampi paper
(Japanese handmade paper for protection) (Fig. 192).

Those portions of the urushi coating which were pushed up by iron rust

underneath could he remaoved, but the problem was those portions which adher-
ed closely to the foundation. If we attempted to remove them forcibly, they
would break into small pieces, ending in an uncontrollable mess. IFor this reason
we decided to leave those portions untouched and, instead, to consolidate them
by impregnating mugi wrushi that was diluted with a solvent.
The iron rust on the surface of the helmet was carefully removed by using an
air turbine (Figs. 193 & 194) to whose tip a blade was vapor deposited with
whetstone or diamond powder. We flattened the edge of the blade in advance so
that it would not cut excessively well but only remove the rust.

With the cooperation of the Tokyo National Research Institute of Cultural
Properties, the rust on the underside of the urushi coating pieces was removed
not only with an air turbine mentioned above but also in part with acid (Fig.
195). The latter method was employed in those portions where the air turbine
could not be used hecause the coating film was extremely thin. In this case, the
coating film was soaked in a 10% solution of hydrochloric acid and taken out
at 30-minute intervals to wash away the rust with a brush little by little. They
were thoroughly derusted after 90 minutes. Then they were kept soaked in a 5%
solution of sodium bicarbonate until it became certain that no more bubbles
would come out. After they were washed in water and their pH was measured
to doublecheck that they were neutralized, those urushi coating pieces were
fixed again to the original positions on the helmet.

After the iron substrate and the underside of the removed urushi coating pieces
were derusted, as an anti-corrosive measure, they were coated with sugurome
wrushi in two steps to keep them airtight (Iig. 196).

Next, to enhance adhesive strength, fine-grained stone powder was sprinkled
with a feather brush between the anti-corrosive sugurome wrushi layer on the
helmet and the urushi coating pieces to be fixed again—a process known as
makiji. After stone powder was sprinkled, it was fixed by applying kijomi wrushi
(top-quality Japanese raw urushi) thereon to consolidate the surface.

Before fixing the removed urushi coating pieces again to their original posi-
tions, we applied mugi wushi in two steps to their underside and the anti-
corrosive sugurome wrushi layer surface. In the first application, we used mugi
wrushi diluted with a solvent. It was intended to consolidate the urushi coating
surface. In the second application, we used mugi wrushi alone as an adhesive to

fix the removed urushi coating pieces again with a pair of tweezers after the
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10.

urushi had hardened a little.

After the urushi coating pieces were placed at their original positions, they were
press-stabilized by using shimbari sticks. To prevent the coating film from
moving due to the pressure caused by shimbari sticks, small pieces of gampi
paper were attached to those urushi coating pieces.

. Since the urushi coating surface was slightly uneven, to fix the urushi coating

pieces securely to the foundation, a thick transparent rubber hoard was laid on
the surface of the coating after it was covered with Japanese paper wrapped by
a sheet of Saran Wrap. The damaged places on the surface of the urushi coating
pieces were marked on the rubber board in advance so that the re-fixed urushi
coating pieces would be press-stabilized precisely at the correct positions with
shimbari sticks.
Then the helmet was turned upside down, and those lifted portions were im-
pregnated with diluted mugi wrushi. The arcas impregnated with maugi wrushi
were then pressed with very lightweight plastic clamps or the like so that
unnecessary tension would not be applied on the visor.
After the removed or separately-kept urushi coating pieces were fixed again,
thin tin foil was temporarily attached to the areas surrounding the groove of the
missing urushi coating to protect the urushi coating and was cut along the
outlines of the groove. Ji foundation was then applied to the grooves with a
spatula. After temporarily removing the attached thin tin foil, the surface was
polished with whetstone. This process was repeated four times or so until the
grooves were filled. Then kijomi wrushi was impregnated to consolidate the
surface.

The foundation was then scraped off with a knife to lower its surface to
match the thickness of the coating film so that the reconstructed urushi coating
pieces could be fixed there flush with the surrounding areas (Fig. 197).

4. To reproduce the urushi coating film, we made a 15mm-thick postcard-size

plasterboard and applied starch glue to its surface two or three times to make
a mold. We then applied urushi on it in several steps. After the urushi had
hardened, we impregnated water from the reverse side of the plasterboard to
dissolve the starch glue. Finally we removed the urushi coating film (Fig. 198).
We colored the cracks on the re-fixed urushi coating film using the same kind
of urushi and a brush used for drawing outlines in order to match the surround-
ing areas (Fig. 199).

. After lowering the ji foundation surface, we consolidated the surface by polish-

ing it, as described above, and then coated the surface with mugi wrushi.

We picked up each reproduced urushi coating film with a syringe-like tool
having a suction cup attached to its tip and vertically placed the film down on
its original position. After placing the film in position, we pressed its surface
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down properly by using shimbari sticks.

. After all the pieces had been returned to their positions, sabi foundation was

applied to the edges (Fig. 200).
Restoration was completed (IFigs. 15, 16 & 186).

Coating Process

T U1 e N

8.
9.

10.

. Iron substrate

. First layer of sugurome wrushi (anti-corrosive treatment)

. Second layer of sugurome wrushi (anti-corrosive treatment)
. Foundation layer (kijomi wrishi)

. Fun-ire (sprinkling stone powder on the surface)

. Fun-gatwme (applying kijomi wushi to the surface on which

sprinkled stone powder has completely dried for consolidation)

. First jitsuke (applying raw urushi mixed with rough foundation

powder produced in Yamashina, Kyoto, with a spatula)
Polishing

Second Jjilsiuke

Polishing

11. Third jilsuke
12. Polishing
13. Jigatame (consolidating the foundation surface by applying kijomi wrushi)

14. Jisage (lowering the surface by scraping)

15. Katame (applying kijomi wrushi to consolidate the surface)

16.
17.

Adhesive urushi (maugi wrushi)
Reproduced urushi coating film
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