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BTt () 2 AL (D
Fig. 1 Before restoration (outer side) Fig.2 Before restoration (reverse side)

B3 B0 R SR 2R A B4 ST i)
Fig. 3 Before restoration (outer side), part of the coating film with a crack Fig.4  Before restoration (rim on the outer side)

B0 P (G RIBE e 5 0 [406 PERL (R0 WRIBE b i
Fig. 5 Before restoration (reverse side), part with lifted and missing Fig. 6  Before restoration (reverse side), part with lifted and missing
coating film coating film
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7 ek M8 HOGXH e

Fig. 7 Facing Fig. 8 X-ray fluorescence analysis

(RN 2 ktie L R (B i 10 B e
Fig. 9 Removing coating material from previous restorations Fig. 10 Surface of the coating film, consolidation

P11 SR () e B12 WD S

Fig. 11 Surface of the coating film (reverse side), consolidation Fig. 12 Consolidation, wiping off urushi
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' 5 ; ' 3 i
(ORI T(IE S (R (ROTEUL 3157 3 ey o
Fig. 13 Rim on the reverse side, damaged portion Fig. 14 Impregnating mugi-urushi to a part with lifted coating film

€115 Bl o L A e ik X116 Aigaete 29 2 7HEA
Fig. 15 Impregnating mugi-urushi to a part with lifted coating film

Fig. 16 After impregnating mugi-urushi, press-stabilizing with clamps

M7 29 2 7R P18 27 2 TR
Fig. 17 Press-stabilizing with clamps Fig. 18 Press-stabilizing with clamps
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19 IBfRE (90D

Fig. 19 Impregnating animal glue (reverse side)

21 % BEE
Fig. 21 Materials for kokuso

23 A
Fig. 23 Kokuso

P20 WBERE 2 7 v T
Fig. 20 After impregnating animal glue, press-stabilizing with clamps

s

22 AR WG
Fig. 22 Making kokuso

| "
24 ARy
Fig. 24 Applying kokuso
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Fig. 25 Applying kokuso

1427 A EE
Fig. 27 Polishing the part where kokuso has been applied

[229 i HLE:

Fig. 29 Interim inspection

AL LR A

26 HIAAHT  dS ik

Fig. 26 Applying kokuso to the rim on the reverse side

(228 AR WX
Fig. 28 Polishing the part where kokuso has been applied

P30 BEE ik
Fig. 30 Kiwasabi, rim
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P31 BEEE S 1432 Bt
Fig. 31 Kiwasabi, reverse side Fig. 32 After kiwasabi

| .

1433 @l 2434 BLEWH
Fig. 33 Consolidation Fig. 34 Consolidation, wiping off urushi

35 WA
Fig. 35 Wrapping cloth Fig. 36 Paulownia box for storage
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437 5% [438  fsfiifs WO

Fig. 37 After restoration Fig. 38 After restoration, reverse side

i ‘_:‘m‘ .
439 sfife A A0 PEPRLEE R
Fig. 39 After restoration, part of the coating film with a crack Fig. 40 After restoration, rim

B4l e S 42 Vi dti
Fig. 41 After restoration, reverse side Fig. 42 After restoration, reverse side
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(443 PG5 [4ad BRI < 50
Fig. 43 A design in detail Fig. 44 Before restoration, x50

(45  E1L1% x 50 [A6 4 N 0 {4 55
Fig. 45 After restoration, x50

Fig. 46 A design in detail

o 1diy a0 0280
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[447 AL < 50 48 MBIt x50
Fig. 47 Before restoration, x50 Fig. 48 After restoration, x50
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Points for X-ray fluorescence analysis
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Outer side
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Reverse side
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On the Restoration of Leather Shield

Tatsuya Matsumoto

Name of the object: Leather Shield

Collection of The Ashmolean Museum (UK)

Date of manufacture: 17" century

Dimensions (cm): 53.5x 54.0x 6.5

Period of restoration: June 2008 — March 2009 (10 months)
Place of restoration: Restoration Studio (Urushi)

National Research Institute for Cultural Properties, Tokyo

1. Description

A round shield. The substrate is animal skin covered with cloth (outer side and around the rim only) to which
urushi foundation has been applied (animal glue foundation for the reverse side). It is decorated with gold and silver
hiramakie on a black urushi ground and tsukegaki on thin takamakie.

At the center of the shield is a crest with a figure standing at the top. A rococo-style arabesque design in gold
makie and vermilion urushi is arranged symmetrically to the right and left of this crest. Flowers of the four scasons
and five birds are arranged alternately on the black urushi ground. The rim of the shield is decorated with a floral
arabesque in thin takamakie on a gold ground. The reverse side of the shield is decorated with sparsely sprinkled
silver nashiji.

From the crest at the center of the shield, it is assumed that the shield belonged to either Constantin Ranst who was
the head of the Dutch Trading House at Dejima from November 1667 to October 1668 or to Constantin Ranst 11 who

held the same position from November 1686 to October 1687.

2. Condition of damage
Visual inspection
The shape of the shield had become greatly distorted due to the shrinking of the leather used for the substrate. As a
result, there was severe damage to the urushi foundation and the urushi coating film. The urushi coating film had also
been damaged by the passage of time and ultraviolet ray. Coating material had been applied in Europe to the urushi-
coated surface. Details of the damage observed before restoration are noted below.
- The lustrous surface of the coating film had become spotted due to the passage of time and ultraviolet ray.
- The coating material that had been applied to both sides of the shield in previous restorations had deteriorated,
causing stains and blackening of the makie portion.
- There were many losses of the urushi coating film on the rim of the shield, both on the outer side and reverse side
of the shield, caused by the shrinking of the substrate and impact.

- The coating film around the missing areas had become lifted so that there was risk of its falling just by contact.
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There was a crack about 4 ¢m long on the left side of the shield (outer side) and the coating film around this crack
had become lifted.

There were minute cracks on the coating film of the reverse side which are believed to have been caused by the
shrinking of the substrate.

The coating film on the reverse side had become largely lifted and several layers of animal glue foundation that
had been applied were confirmed.

The silver powder used for the nashiji ground on the reverse side had corroded.

. Restoration specifications

It was decided to follow the guideline set by the Agency for Cultural Affairs concerning the restoration of urushi

art objects, that is, “to preserve existing cultural properties without changing the present condition as much as

possible and to transmit them to future generations.” In other words, maintenance of the present condition was to be

followed as a rule. In case changes would become necessary or problems arise in the restoration process, the matter

would be discussed with the persons in charge at the Institute and at the Museum.

4.

5.
1)

2)

Special features of the restoration and points to note

Since the surface of the coating film was so severely damaged as to become detached just by coming in contact
with the hand, a special stand was made to execute restoration work safely.

The coating material that had been applied to the surface coating film was removed as much as possible, but
special care was given so as not to damage the original portions.

When missing arcas of the urushi foundation were restored, they were finished in such a way as to maich the
overall atmosphere of the object today and the surrounding coating film.

Layers of animal glue foundation were exposed in arcas on the reverse side where the coating film had become
largely lifted. Since information regarding the original foundation is valuable material, it was decided, upon
deliberation with the persons in charge at the Institute and the Museum, to preserve a part of it as such for future

study.

Restoration procedures
Examination of the present condition and confirmation of the restoration process

The substrate, foundation and decoration of the Leather Shield (hereafter, the object) as well as the condition
of its damage were examined and documented. Restoration procedures were confirmed.
Photographing before restoration

Photographs were taken so that the object may be compared before and after restoration.
Making of a stand and a working table

A stand and a working table were made in order to execute the restoration work safely without damaging the
object.
Facing

Since the coating film around the missing arcas and cracks was in such a scrious condition as to become
completely detached during restoration, thinly cut pieces of gampi paper were attached with paste in order to
prevent them from falling.
Analysis

X-ray photographs were taken and X-ray fluorescence analysis conducted before restoration, and data thus
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6)

10)

1)

obtained were used as reference.
Cleaning

In order to clean the object, dust covering the surface was first removed. Then a slightly moistened cotton
cloth was used to remove dirt. Since the coating film around the rim of the shield was at risk of becoming
detached, sufficient care was given in the cleaning procedure, limiting the work to the minimum necessary
amount. It was decided to clean the object again after the coating film had been stabilized.

Removal of the coating material from previous restorations

Coating material had been applied to the object during past restorations in Europe, and this coating material
had become deteriorated due to the passage of time and ultraviolet ray. Moreover, the urushi coating film
underneath the coating material had also deteriorated and become extremely fragile. For this reason, extra care
was given in removing the coating film from the makie portion. With regard to the solvent for removing the
coating film, one that would not adversely affect the urushi coating film was selected.

In order to remove the coating material, cotton swabs and soft cloth moistened with a mixture of absolute
cthanol and 30 — 50 % distilled water were used.

Press-stabilizing of cracks and lifted coating film

In an ordinary restoration, the lifted urushi coating film would be pressed for stabilization after it has been
consolidated. However, since the urushi coating film and the foundation of the object around its rim was in such
a serious condition that they could not be touched, it was decided to execute press-stabilization first.

The coating film around the cracks and missing arcas had become lifted so that it was necessary to begin by
press-stabilizing the lifted coating film on the reverse side of the shield in order to continue restoration safely. To
adhere the lifted parts, mugi-urushi having a greater amount of gluten was used so as to increase adhesion.

First, mugi-urushi was diluted with ligroin and impregnated under the lifted coating film with a dropper. After
the ligroin had evaporated, mugi-urushi diluted differently was impregnated again. Several types of clamps of
different shapes were used to stabilize the lifted coating film.

Consolidation of the surface urushi film

Once the coating material had been removed from the coating film and the lifted coating film stabilized, the
exposed urushi coating film was consolidated with a diluted solvent in order to reinforce it and to prevent
staining with urushi during restoration.

The urushi used for consolidation was a mixture of kijiro wrushi, nashiji urushi and kijomi urushi at a ratio of
5:4: 1. This was diluted 4 to 6 times with a petroleum-based solvent, Petroleum (trade name). Consolidation
was done twice each on the outer and reverse sides of the shield. It was also decided that consolidation would be
done again after kokuso and kiwasabi had been applied.

Filling the missing areas with kokuso

Kokuso, made by kneading sawdust and hemp fibers to mugi-urushi and then adding jinoko (baked
diatomaceous earth), was filled into areas where the coating film had been lost or to gaps in the cracks that could
not be completely repaired. Reproduction of the shape by using kokuso was done in such a way that the area thus
treated would be somewhat lower than the surface of the original urushi coating film. Once the treated area had
hardened sufficiently, the surface of the kokuso was polished with a whetstone.

Kiwasabi

Kiwasabi was applied to parts where the shape had been reproduced with kokuso and to the edges of cracks in

order to protect the kokuso surface and to prevent the coating film from becoming detached again when in

contact with a hand. Sabi-urushi used for kiwasabi was made by mixing jinoko with very fine particles (finer
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than the particles of tonoko) to mugi-urushi containing a slightly more ratio of urushi.
12) Reproduction of the urushi coating film (consolidation)

Urushi was consolidated again in order to bring back the luster of the urushi coating film and to protect it.

For consolidation, a mixture of kijiro wrushi and nashiji urushi at a ratio of 3 : 7 was used. This was diluted to
about 5 times and applied to the coating film and the arcas treated with kokuso. Excess urushi was carefully
wiped off from the parts with takamakie and areas treated with kokuso.

13) Manufacture of a paulownia storage box and wrapping cloth

A paulownia box for storage and a wrapping cloth were made in order to transmit the object to future
generations. Structural drawings were made of the paulownia storage box and the wrapping cloth that would
make it easy to put in and take out the object. The box and wrapping cloth were made by specialists.

14) Photographing and compilation of a restoration record

Photographs were taken after restoration and a record of the restoration process was compiled.
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Results of X-ray Fluorescence Analysis of Leather Shield

Yasuhiro Hayakawa

Date and place of analysis
July 31, 2008
Restoration Studio (Urushi)
Center for Conservation Science and Restoration Techniques

Apparatus and conditions for analysis
Apparatus; Portable X-ray fluorescence spectrometer SEA 200 (Seiko Instruments Co., Litd.)
Target: Rh (rhodium)
Tube voltage, current: 50kV - 100 1 A
X-ray radiation diameter: ¢ 2mm (A1l 40 x4 m filter attached)
Measuring time: 200 sec.
Measuring atmosphere: Air
Distance between the apparatus and the sample: 5-10mm

Analytical results (see attached)
X-ray fluorescence intensity obtained and the chemical composition calculated from the results are

shown in a table.

The following points should be taken into careful consideration when interpreting the measured
results.
(1) It is not possible to detect organic substances (major elements C, N, O, H) or dves in the
measurement. It is not possible to detect light elements even if they are inorganic substances
(ie. Al, Si, S, Cl).
(2) The X-ray fluorescence intensity obtained shows an average composition from the surface to a
set depth (for metallic copper, approximately several 10 um in depth).
(3) It is difficult to determine only from a single measurement whether several elements are
combined or whether they are in layers.
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Results of x-ray fluorescence analysis of Leather Shield

X-ray intensity (cps) Chemical composition (wt.%)

No. Measuring points 7]r;m Copper  Silver Gold  Mercury Gold  Silver  Copper
~ FeKa Cu-Ka Ag-Ka Au-Lf Heg-LJj :
I Gold 15.0 7.4 0.1 99.7 Y ! 2
2 Red 9.9 147.3 3
3 Brown 18.6 1.0 32.8 E
4 Brown 47.2 13.6 E
5 Gold 14.6 8.8 0.2 101.8 i 97 1 2
6 Silver black 29.6 1.4 6.5 757
7 Black urushi ground 513
8 Brown 20.4 1.8 1:3 11.5 14.4 ; :
9Palered u8 13 307 |
10 Gold 28.9 4.5 0.0 42.9 i 97 1 - 2
11 Reverse side, silver nashiji ~ 31.7 34 28 : ;

Comments on the analytical results
The chemical composition of the material for the gold portions (1, 5, 10) is almost identical with that
of Au97-Ag-1-Cu2 wt.%.
Comparatively large amount of Fe and Hg were detected from the brown portions (3, 4, 8). It is
assumed that Fe-based material and Hg-based material were used in combination.




116
LSOOI (7 > 2 ') 7 v Lalf)
Leather Shield
The Ashmolean Museum

i i

Before restoration, outer side

fiEfiife i
Afler restoration, outer side
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sty S

Before restoration, reverse side

st e

Adter restoration, reverse side
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