Craft works




MeT A T T

i ]

JE\ 5%

T2 - 13RSI 5E

LRSS 7T —
AT 7 2 ) T K
IR - 191k 40




[L25H 125

14 RIS



160

Ay ZATZ 4 — FRFET > 2 T ) T o
Wi A 7T —

Wrd BE

Sk R4 7T
ik - T ' )T lﬁ“]’ﬁ'l",
Wﬂ.MM¢

AT - H g2 AL BE e i
st o I SR
CI) 2 PI24E 6 )] ~ Pk 1445 3 1

Ao 7 AT 4 — FREMNIRT & 2T )7 > Bl i il 4 77— > (AR L 050 (345
IR A JERN S PRS- BE & LT, CPIRI2AE 6 A0 5 LA 3 )] ETo22 0 JINL dOsslEN Sk
PRI — 5T BT L2 L0 Th 2, MFEE I 2 ) —= 27 Eoasfl s JHIs % T,
AP A DS L Aemie 2 L TRl a5 2 % - 72,

UG 2
ABE L HUESE  OPERERIGART, MEOARMRIC ol #2855 HEZoI S hv ) (L ek E i LT
fili ) . FwES RS A TR T, AR RN oA 77— K- Ao E—ERKF 4 - 2k

y 7 AZ 2= PT A 2T ST B, 18I S 19HEREEUC 2 1T TA 7 & Z AR -
724 XY 2 e ORI E T, LRSS AR S 7o MNZ H 2z D L L TT A ) AR IR L T
Lo MDA o P =2 LD B, WBOUET AN A - 2 —F AEEOT I a2 = FF— .
—E B —H Ly P, AT S A ST R I AREL £ o, P, "‘-‘”—tt{;
(ZFA 77— 2l L h L Twa, 4\&*]-&3:7‘ FoPilimE bz LRTEY,
TR IMEE T S SliEES: : LT i ThH D, COEMDUMTHLFA 7T —> DT —
e, WCEV e DT it ¥ oA fUil*iLt.,,. ThHOLT—r 7+ 7—DBREPWL TWEE
ZHMLHT NI LD TH S, 18 T —0 w 3TIEER - A DO Y LE-TA L2 Z
Ly PDTHA LHASHITLTEN, oA 77— > L UIEoliT 2 Sk Lo ko — L H 2 s
%, (P13) (P72)

JZIR B LRk

T RIE L XD WD H B B & TR S i, Eo L& oW H T 7 ARofli ) iFicfile 1t
i —7ARICIEE | FBOBCY IS IZRERIC 8 RO D I 88D F L —T7 D onwiAiz Y & R
TERLT S, MBI, RO B2 < HER & MR IR S % & L 72K U HLB1AR 2 S5 [l 12 3
LRI A WO 2R L, 2O 2 IS E I FIEHE TR Z R L T 5, IWEOERIICIE, #E16t



Wik 4 77— 161

YFHIL e F T 7 EOMHTMbILIHPIEO fz, S & 1 L 72 2 4 2540 S U A 128
I ES R TR I N T W A, RWRE IR L, o iin = Aoy A2 L C SRR Lr D
SIFHEH I EOM TR S L, 2 A, WEOLRUTHA O Sl Tl Tu b, Wiki2 65z
L, FIB &M D 2 KA 8 o — 7 ROWEMER L, FIHOEMICIEAREOEE TS LTy
b, BAEZOERDF A4 77— 1 ZENAAT S JEER S LT W A%, IS 2 AREofcs 7o dsht S 11
TWaHIEHH Iz 7 0w, (P14)

N % 32 2 2B I3 2 o) 2 DD 6700 PRI X B 4 RORO RN & [nIER O AL A i
HThHiah s,

HEF EBOPIEORK Iz LTHIEE L, WESRBARROBRTE Lo Htd, Fmic i L2864
. KW, UECCE &N 2T oHL LTS

W ) i Hodinild, F2iilZ2e THED i S 4, B Er e RBlE - Tw b, Lo
Bld16 14z feoX, FOETL M, B, ASRE, HE0T2e X 10RERT iR I o BT E 5, WHIF T TREAYER] S 10,
KOWex L2 2 b AN AAL TS Z b, BMHSATHWAHHDIEATSH S
0.08%250.13 VRIS T LAl 218 & 18355 & L, @ L 2288 TH &G & 1 LY T L
borkEzohs, (PT3)

Fld, AP OIS A LA L TE Y . Mo S UG RIS ) [
%ﬁ@ﬂ'ﬁu o Tvd, de B E TS LIPS B, MFEo FREIZIGY Hh‘f AHW)JX ) @ a5 % WU ¥R

O AN E LTS, BT AR S M I & 2 I E I O B8 1 R AT
1[5{8"1 LIMALKEETH S, HEIIHE & IR kA de, E{rt 4 ->Tws, (P5H)

%% BT I2PE LB BENHZ 64D KAy il AL, MO & L b2, FEtaoddTH % L2
ﬁﬁmtuw FEEDDHSHLTWD, Kh12ARLy bOFHA 7, 74— 7% 0GR L% FIZih
FRETHIO L NHRE L 7> T b, (PT5)

BERTICH S el Sl E AT & Bl O i 2o S 3T OM N DIEETE S, Aidd T4hE L]
MMUERET]  [EEZ] iz borH 2z ohd, FHEWMEICE [N Hl] o Xroliird
D, WLFES L, RMOMESHLEDIEL NS EHL HILE, TOMMIZOWTREARONERTHLT
&;%UTyﬁmmm¢Un—4/t—&h..m%mﬁnm# ) T2 # T — b D LD TARLEL =
EQICAFDF A FT =22 LV, 2o RTHET7 54— v 2 aaNiollipiz
H5 [ARWEE A S~ ATH L E L, WK IARROREETSH Y . (HEREEIICEIES e s
AT AR E LTHRIAMLTW 3, (P76) (PT77)

AT AR

FAET AU & PO S S IUR S 2 B LT d, F Az, ST A & WHGSRHE e Kk S
RMAN AL, ZOHREM EEHALWEAED FRMAIHNTRIC b - TEIEO | %2 8 - 724K5ET
H b,

THA A Y P FDER LR L v 2T L i ks — o — 2 L AW T ALTE Y e



162

L CHiH T b, (PT78) (PT79)

S D L IMREHHER LR LIIKETAY, WikShicEe—FLRITTw5, Eo—Fomz iR
L ERNAEBGET A b BN SR AN LT b, FHIH: L i e fHF s kificiez 2
B CIIE S AT B8, W) FHF DR [ orfefo o o i 5 0 S S 1CkE& el iz [oliis LTk 2 #ERE
LI Ehk I kIETH S, (P80)

SR S AP Rk PO G E TIREL TV 205, HOMMICPu STl s LTwas, K
SRR EMOBZIREBLL THilfE ST W B0, 7 3 BN AME 7 2 AN 35/ TR Y
fhir, e F—N—THIE L7RIB & H 2 S5, LD S IR PSS AU FAsisih L Tv b,
[FmiAit L fe P2 BEEd 5 0.7 2 VI E O P SR ok ot 5 Fids 2 ie 2 i ol it 40
SNTWDEI 2D h s, BFHICHELTZo FlEMAZKRGIZHEEC, BEREMELTWI LD
LA LILS, (P8])

IO AT 2 A7z LU B Tl LA D 28U S5,

D (FSE 2 HEE T B2 TH A9, MRS (2L ) LBl T b, LM idrm L
PR REBEARE < Ar s ) . AR 26 LIS LT 5,

e Npseiinze ¥ Lo bR B W s e s . 52 6 < Moo dEqT 2 116 & 128,
LAt L@ Lz bo s B2 6th, (P82)

MWl At S B A L <, ARIBBOTH 72 L oh@Eic @l ScHEmniciiid L9
2 IR D OB LT By SHLG IO KM (2 3% L 72k DAL, THENEHS 5 &2 v 5 R )s
MRS NIRRT T W EFHZ LMD, BRI & MEET 5 S Al ST A D L BT
Wb, ZOL ) HEBEOFLE, FilRRL EFAHEZOWLRETLRDE LD WIS A—T L
2 ) rdatevs, (P83)

Wl A D VAW DT FHL CRIMEL T 20 IR & D4 IBIZ IR ARE I L TEH Y |
WIS & RO 2 IREEDT BRIk L7 b oo & B 2 S5, MR SRR < W
LAz T2 OB 62D B R AAZZRED W S5 MR DREEP Lir, 1ZEA YD
AT A SIS K ) ICHIEEL Tw 5, (P84) (P85)

44

i, NAOERE AW IS 3 15 BURCAHAEH O NS W T 9 2 & & L, o flikic

DTS YO [N A BB WEFE T oS — S M i F e S8 S, I VEIC, ARl 7 > 2 € ) 7 > bl fdg, o+

Jov— A4y E—REWRLELTHML 2,

1. AMEFED L2 HE L CRimg A i&mai S ashddkiETh 2 2 o b, & ToHEME % &
FLEKICRT o L e Lz,

2. HEE L2 HIowWTiRESOAE L, RLZZHO®%EIIZE I % b%w,

3. wRa kb v,

4, HEREAOCE T, THRORETH LITET 5,



Jifh 454

F4 77— 163

73 M WL & T

Kirigai on the body and kebori on kivigai

" Fukei Makie Knife-urn™ after restoration
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Inscription on the back face of the body Condition of the front of the lid before restoration
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Condition of the back of the lid before restoration Condition of the inside of the lid before restoration
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Removing the filling material by ethyl acetate (back of the lid) Crack found under the filling material
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On the Restoration of “Fuket Makie Knife-urn”
in the Collection of The Ashmolean Museum, Oxford

KATSUMATA Satoshi
Urushi Conservator

Inventory number: 1996-17
Period: Early 19th century
Measurements:
Diameter 32.5em Height 74em Weight 4230 g

Conservator: Katsumata Satoshi

The restoration of “Fukei Makie Knife-urn” (a knife-urn with a design of a port and its surround-
ing landscape in makie) in the collection of The Ashmolean Museum, Oxford was conducted as a part
of the Project for Conservation of Works of Japanese Art in Foreign Collections from June 2001 to
March 2002 at Restoration Studio 1 of the national Research Institute for Cultural Properties, Tokyo.
The first year was spent mainly in cleaning and reinforcing the urushi coating and examining the
structure and decorations, while the second year was spent in restoring the wooden substrate, treating

the surface and making a drawing of the structure of the urn.

Description

“Fukei Makie Knife-urn” (hereafter referred to as “the Object”) is a wooden, black urushi-coated
storage box for cutlery with the body in the shape of an amphora, a movable lid and a rectangular
stand. The entire surface of the Object is decorated with wusugai raden (thin shell inlay) and there is
a design of a port and its surrounding landscape in makic at the front.

There are two knife-urns of the same shape as this Object in the collection of the Peabody Essex
Museum in Salem, Mass., USA. From the end of the 18" century to the beginning of the 19" century,
Holland chartered American ships several times to avoid attacks from DBritish ships and continue
trade with Nagasaki. According to the inventory of the Museum, one of these ships was “Margaret”
(Capt. Samuel Gardner Derby) which sailed into Nagasaki in 1801 bearing the flag of Holland.
Records show that there were many knife-urns exported from Nagasaki on this ship together with
many urushi ware, ceramics and furniture. The Object is thought to have been one of the knife-urns
and is very important as an export urushi ware whose year of manufacture may be determined.

It is believed that the word “urn” is used in the name of the Object because of its shape, which is
similar to that of ancient Greek amphora, an urn used to preserve wine. The popularity of the
neo-classic style of design in Europe during the 18" century is thought to have influenced the shape

of this particular knife-urn (Photos 13 and 72).
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Structure and Details

The lid consists of a dome-like section, a side panel, and a spire-like structure (hereafter, the spire)
at the top. The upper part of the dome-like section is decorated with thin abalone shell pieces. The
design in this part consists of 7 tassels with ropes made of flowers and leaves placed between them.
In the lower curved section of the dome there are 8 tassels in kirigai connected by 8 drapes in mijingai.
The side panel is decorated with 81 vertical strips of kirigai at even intervals. The top of each strip
is rounded off while the bottom is curved in. The belt of these vertical strips is divided into 4 sections
with oval motifs marking each section. The ovals are shaped by using kirigai technique and their
insides are sprinkled with finely crushed thin abalone pieces. On the mijingai are various designs, such
as vases, flowers or their combination, done in hurameakie. At the front of the body of the urn, there
is an oval approximately 16cm high and 11cm wide which is made with kirigai of thin abalone shell
pieces. In the oval, a landscape that seems to have been taken out of a copper engraving is decorated,
using an extremely delicate makie technique. The entire landscape is decorated with togidashi makie.
The sailing ship in the center, the body of the person on the right and the fence around the cannon
barrel on the fort are made with kivigai and decorated with gold lines of hivamakic. The sail of the
ship and the face and feet of the person on the right, the person on the left and the stone wall are
decorated in thin lekameakic. The rest of the body of the Object is decorated with 8 tassels and 8
flower-and-leaf ropes of various sizes, like those found on the lid. Small flowers made of thin shell
pieces are scattered on the bottom of the body.

Today, there are only 8 knife-urns confirmed throughout the world that are shaped in this way, but
none of them has such delicate makic decorations as this Object (Photo 14).

The foot that supports the body consists of two pieces, the foot and the base. Four thin rings of
gold hiramakie divide the foot into sections. On the upper and lower sections is a decoration of
flower-and-leaf ropes using thin shell pieces similar to those on the lid, while small flowers also using
thin shell pieces are scattered on the middle section.

The stand is rectangular, as opposed to the circular form of the rest of the urn, with 4 legs in
Japanese style. Kirigai lines mark the edges of each face of the base. Inside each curved face is a pair
of flowers and leaves on a branch.

There are fine line carvings (kebori) on the surface of the flower-shaped shell pieces, making the
flowers all the more expressive. The 161 flowers on the Object can be categorized into some ten types,
including Japanese apricot, cherry blossoms, Chinese bellflowers and peonies. All of the thin shell
pieces are made of abalone shells. The shell pieces are not broken into smaller pieces even in the
curved portions; instead, they were processed into a thickness of approximately 0.08mm to (0.1mm
(Photo 73) and fixed to the surface of urushi on which animal glue was first applied. By pressing the
surface of the shell with a hot smoothing iron, moisture in animal glue would evaporate and the
instantly hardened animal glue would cause the shell pieces to become fixed firmly.

The lid is joined to the body by a square rod that is inserted into another slightly larger square rod
placed in the body of the Object. When the lid is lifted, the inner rod rises and when it reaches the
highest point, 2 small pieces of curved wood attached at the bottom of the inner rod flip out to work

as stoppers. To close the lid, the stoppers are pushed and the weight of the lid causes the inner rod
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to return to its place within the outer rod. This is a very skillful structure. The inner side of the lid
and the surface of the inner rod is decorated with nashijifun and finished with polishing (Photo 74).

The top part of the body is made of a concentric five-tiered stand with a total of 64 different sized
holes so that twelve sets of silver cutlery of various sizes, such as knives and forks, could be stored
with the tips facing upward. These tiers and the inside of the holes as well as the inner side of the side
panel of the lid are covered with green velvet that has been lined with Japanese paper (Photo 75).

On the inside of the Object, on the back of the face with the landscape, which can be seen only from
the opening made by the holes, are 3 rows of inscriptions in Chinese ink that seem to read, from the
right, J:X L, PUENRE] and {f A% 2. On the inside of the front of the lid also are 2 letters in Chinese ink,
Y (four) and fiii (front), which are believed to indicate serial number and alignment respectively.
Professor Oliver R. Impey of The Ashmolean Museum introduces 5 knife-urns, including the Object,
in an article in Oriental Art published in 1998. He mentions an inscription referring to a craftsman
named Kivotomo ({#i &) in one of the knife-urns, a privately owned one. He introduces Kiyotomo as
a woodworker and suggests that the two urns must have been made by the same person (IPhotos 76
and 77).

Conditions before Restoration

The dome-like section of the lid had become detached from the side panel at the front while there
was a large crack on the back of the lid extending from the dome-like section to the side panel. These
damaged parts had been filled and covered with yellowish white foundation. In order to make this
foundation level with the original coating, water resistant sandpaper had been used, causing tremen-
dous damage to the surrounding original urushi coating (Photos 78 and 79).

When observed from the inside of the lid, the large crack at the back mentioned above had
penetrated all the way inside and the velvet lining had become torn as well (Photo 80). A black
material used to fill the cracks was observed along the edge of the velvet. The lid was held in place
by the inner square rod mentioned earlier and the spire at the top. However, because the attachment
was inadequate, the lid tilted forward. Furthermore, the lid would rotate easily and it was difficult to
keep the front of the lid in line with the front of the body.

The rim at the bottom of the lid was made by raising the foundation and shaping it with a flat
metallic board on which the outline of the rim was carved, but many cracks and missing parts had
appeared in several places due to the opening and closing of the lid. Wood, chemical adhesive and
sandpaper had been used to repair large missing areas by imitating the shape of the rim. For this
reason, the surrounding urushi coating was also polished and the foundation was exposed. When the
original foundation around the top edge of the side panel of the lid was observed, it was found that
3 layers of foundation, each with different sized particles, had been applied twice to form a foundation
with the thickness of about 0.7mm. Compared with urushi foundation, this foundation is weak against
moisture and for that reason is thought to have been made with animal glue (Photo 81).

The shell pieces used for decoration had become lifted at various places and many were already
missing. The edges of the shell pieces on the surface of the side panel of the lid had become worn down

from excess polishing in the process of maintenance. Also, the surface was covered by a thick white
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cloudy film that made the color and shine of the shells and makie dull. The same kind of treatment
was seen on the shells used for the persons and the ship in the front makic decoration. It was assumed
that the coating material used to stop the lifting of the shell pieces had degraded, changed in color and
lost its translucency (Photo 82).

The color of the urushi-coated surface of the body had faded significantly, and what had originally
been black had become brownish at various places. There were also streaks running vertically. It is
believed that these streaks were formed by repeated cycles of moistening, caused by dew condensation
flowing down the surface of the coating, and drying. A closer observation of the urushi coating shows
micro-cracks causing diffused reflection. Deterioration of the urushi coating such as this is very
serious, and oiliness and moisture of the hand may cause irreparable damage, even with a slight touch
(Photo 83).

The urushi coating on the foot had become severely lifted, since it could not keep up with the
drying of the wooden substrate. At the section where the foot and the body are joined, animal glue had
oozed out. It is believed that this was caused by moisture from dew condensation having accumulated
here.

The deterioration of the stand was especially drastic. There were micro-cracks and it appeared
that these cracks were filled with some kind of dirt. Most of the urushi coating on the legs had become
lifted, together with the foundation, from the substrate, possibly because of moisture (Photos 84 and
85).

Restoration
Restoration was conducted in accordance with the principle of maintenance of the present

condition applied to the conservation and restoration of designated cultural properties in Japan.

Details of specification were discussed with Kato Hiroshi, Head of the Technical Standard Section of

the National Research Institute for Cultural Properties, Tokyo and Dr. Oliver R. Impey of The

Ashmolean Museum.

The following four points were determined as the basic policies of restoration.

1. Since the Object had undergone a process of repair, which was unfinished, intended to recoat the
entire surface, it was decided that all the repair material would be completely removed and the
Object returned to its original state.

2. The shell pieces that had become lifted or were lost would be refixed only and no new pieces would
be added.

Lost metal fittings would not be remade.
The urushi coating would not be restored to its original state; shitaji foundation would be left as
it is.

It was also decided that any problem that may arise in the process of restoration would be discussed

among the members concerned and restoration method would be reviewed accordingly.

Process of Restoration

1. The entire Object was cleaned with a brush. Dust left in the corners and inside the lid was brushed
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The Object was then cleaned, little by little, with a bamboo spatula that was wrapped with a cotton
cloth moistened with pure water.

Shell pieces and urushi coating in danger of falling were temporarily fixed by pasting small pieces
of gampi paper with wheat starch paste.

Foundation material covering the cracks on the lid was scraped off, little by little, with a knife
(Photo 86).

As the urushi coating appeared, foundation material still remaining on the surface was removed
with a cotton swab slightly moistened with ethyl acetate. This was done carefully so that the
solvent containing foundation material would not spread to the surrounding area. Since there were
numerous micro-cracks on the urushi coating, there was a risk of the contaminated solvent
permeating into the cracks. For this reason it was necessary to use the solvent carefully (Photo
87).

When the foundation material was removed, cracks filled with black filling material appeared
(Photos 88 and 89). Since such a material was not found on the cracks at the back of the Object,
it was believed that the black material had been used before the foundation material was used.
Furthermore, the black material began to soften from the surface when moistened and gave off a
smell. For these reasons it was thought that animal glue had been used and that the black color
was caused not by a pigment but that it was the color of unrefined animal glue. The foundation
material and the black filling material were analyzed by Hayakawa Noriko of the National
Research Institute for Cultural Properties, Tokyo. As a result it was found that the foundation
material contained glass balloon and that there was a great possibility of the black filling material
being animal glue.

The filling material was completely removed from inside the cracks. However, since the cracks
ran through to the inside of the lid, the velvet inside the lid was first removed. The damaged fibers
of the velvet were reinforced with small pieces of Japanese paper. The velvet was further lined
with Japanese paper and stored.

The black animal glue that had been used as filling material was softened with water and removed.
A hole approximately lmm was made with a small drill; water was added to swell and soften the
animal glue so that it could be scraped off little by little.

After the filling was removed, large cracks appeared. Whereas the circumference of the lid was
97cm, the length of the crack on the front of the lid was 65cm. The crack was very severe from
the front to the left side, the largest part being 3mm wide and Imm high. On the back of the lid,
there were two large cracks. One of them, a vertical crack, extended from the curved face of the
lid to the side panel; the other was found along the joint of the lower curved section of the
dome-shaped lid and the side panel.

. Since the 4 wooden sticks attached to the rim was considered inappropriate as a restoration

material, they were completely carved off with a knife.
The white cloudy film fixed firmly on the shell pieces and makie were very hard to remove. Several

solvents were tested but only a little could be removed with alcohol and no promising effect could
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be obtained. So the film firmly fixed along the edges of the shell pieces was first scraped off with
a knife and then removed, little by little, with a cotton swab moistened with pure water. Samples
were taken of the film for analysis, but it could not be identified because of severe deterioration
(Photo 90).

The film on the makie was also removed in a similar way by softening and swelling it with pure
water and cotton swab. Since this portion was decorated with hiramakie over mijingai and since
there were lines drawn on the hivamakie with black urushi and gold, there was a great risk of wear
caused by friction. So special care was needed for this operation (Photo 91).

For the micro-cracks on the surface of the urushi coating, a solvent was added to a mixture of
kijomi wrushi and black roiro wrushi. This mixture was impregnated carefully in doses with a
makie brush so as to avoid the shell pieces. This operation was repeated three times, changing the
density of urushi. As a result, gloss and strength of the Object were recovered (Photos 92 and 93).
The cause of the cracks on the wooden substrate was believed to be shrinkage of the wood due to
drying. So an attempt was first made to bring back the original shape, by adding moisture but it
was evident that this would not happen. Since it was decided that adding pressure from the outside
was not possible, stabilization by filling was chosen. To do this, first of all, the surroundings of the
crack to be filled were reinforced by impregnating mugi-urushi diluted with a solvent. After
confirming that the urushi coating was secure, kokuso, a mixture of hemp fibers and spruce wood
powder in mugi-wrushi, was filled into the cracks. Since there is a limit in the thickness of kokuso
that can be applied at one time for it to dry, it was applied several times. At the same time the
fineness of wood powder was changed, finer one being used closer to the surface. In this way,

preparation was made for the surface finish.

. After confirming that the substrate had become stabilized from filling kokuso, the fallen shell

pieces and urushi coating were fixed. To fix thin shell pieces, double boiled grain-type animal glue
was used. By adding a little alcohol to it, the animal glue was made more permeable (Photo 94) .
To fix the urushi coating, mugi-iwrushi made by adding ki-wrushi to gluten, which is produced by
kneading flour in water, was used. The disadvantages of this adhesive are that it is difficult to mix
with urushi and that it takes time to dry since the lack of starch component means that there is
less moisture in mugi-wrushi. However, the advantages are that the texture is finer and that it does
not separate much even when a solvent is added to it. For these reasons, it is very effective when
impregnating into cracks on thin urushi coating (Photo 95).

A wooden frame was made to fit the shape of the knife-urn and the Object was secured in this
frame. Using the tension of shimbari sticks, the lifted parts were press stabilized. Since the shape
of the Object is very complex with many curves, it was necessary to devise a way to press stabilize
by using many shimbari sticks. In order to press stabilize the lifted parts safely and precisely, 4
layers of synthetic resin sheets including polymethyl metacrylate and polyvinyl chloride were used
as buffer material (Photo 96 and 97).

To reproduce the rim that had been removed, a plaster mold of the side panel of the lid was made,
since working directly on the Object may cause damage. Two hemp ropes soaked in urushi were

wound around the mold to form the core of the new rim. Then foundation material was applied to
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the core. Next, a copper plate Imm thick cut into the shape of the rim was used several times to
make the new rim. Once the foundation had reached a certain thickness, the plaster was moistened
to remove the rim. The shape of the new rim was adjusted with a metal file and mugi-urushi was
used to attach the rim to the side panel. Kokuso was filled in spaces between the body and the
reproduced rim. Foundation was further applied with a spatula and the shape was adjusted also
with a spatula (Photo 98).

In the restoration of the lost urushi coating, care was taken so that the restored portion would be
clearly recognizable but that it would not disturb the overall appearance. Rose-urushi, made of
ki-wevushi and roivo-urushi, was first used as shilazuke urushi, which serves as an adhesive. Since the
urushi coating of the Object had almost no gloss, finest particles of diatomaceous earth were
sprinkled with a brush to make the foundation. In order to restore the legs, the Object had to be
lifted from the working stand, making the Object unstable. So extra care had to be taken (Photo
99).

. Color and gloss similar to those of the original were obtained by allowing rose-urushi to permeate

into the foundation and then absorbing excess urushi with paper (Photo 100).

. To repair the tilt and looseness of the lid, a thin cypress board with a taper was used. It was

inserted between the joint of the lid and the inner rod and fixed with mugi-urushi.

. The velvet that had been kept stored was returned to its original position. Cotton velvet was dyed

and used for small sections where the original was missing. In order to protect the exposed inner
side of the substrate of the side panel of the lid, from the effect of humidity, very thin urushi was
made to permeate into the wood before re-lining. Care was taken to minimize the effect of

moisture from the paste.

. Since the velvet on the tiered stand had become raveled or lifted, fresh wheat paste was applied

to the spaces and the cloth was lightly pressed.

. Finally to prevent further lifting and falling of the urushi coating, a small amount of foundation

was applied to the edges of the shell pieces and urushi coating. Excess foundation was wiped off.
Thus, the restoration was completed.

Table 1 X-ray Fluorescence Spectroscopy of “ Fukei Makie Knife-urn”

X-ray Intensity (cps) Chemical (,mn%msmon

No. Part Analyzed - Color ———— Possible Material of Materials{wt.f6)
Ca-Ka FeKa CuKa Zn-Ke AgKe Sn-Ke AuKg HgKpg Au Ag Cu Zn

1 |Front makie top left,cloud brown 105.1 202.3 72.5 0.2 Cu-Zn (brass) powder 79 21

2 |Front makiecenter cloud,gray 52.3 38.4 14.2 3.9 Cu-Zn (brass) powder] 79 21

3 |Front makie.center leftroof of cowshed 93.1 5.5 0.1 34.8 Au-Ag powder 98 2

3’ " 8l.1 10.8 0.2 10.8 Au-Ag powder 97 3

4 |Front makie,center,sail 26.5 6.6 0.2 8.3 142.7 Au-Ag powder >09 <1

5 |Front makie,center,water 112.8 4.1 0.2 1.7

& Front publeceterpersanonihe. (| g0 o oy 3 7i 244 Au-Cu powder 94 6

right, hiramakic line on raden

7 |Front makie,center bottom,embankment] 47.0 51.5 16.0 0.2 822 Au-Ag/Cu-Zn powder | 99 1 82 18

8 [Front makiebottom left,waves| B85.2 3.5 0.2 26.4 Au-Cu powder 96 3

9 |Lid,front right flower pattern | 32.8 87.8 4.8 313.6 Au-Cu powder 97 3

10 |Front metal fitting,body 2.4 2076.9 0.2 Cu material >99

11 [Lid,front metal fitting 5.1 2038.2 0.2 Cu material >99

12 [Lid, front metal fitting, ring] 16.0 727.8 214.7 0.2 Cu-Zn material 83 17

13 | Body, top metal fitting 1.6 1468.6 0.2 3.7| Cu material >99

Analysis by Hayakawa Yasuhiro
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Confirmation of the Materials and Structure

During restoration, makic powder and metal fittings at the front were analyzed by X-ray fluores-
cence. In addition, the structure of the substrate was confirmed by X-ray radiography.

Materials of various colors and particle size, used for makie decorations at 9 places from the front
of the body and the side panel of the lid, were analyzed. metal fittings from. Four places were also
selected The result of analysis is as follows (Photo 101, Table 1).

No. 3 is the roof of the cowshed in the distance that appears somewhat yellow. Coarse marufun
is used. As a result of analysis, it was found to be composed of 97 to 982 ¢old with 2 to 3% silver.
Although the silver content is little, the difference in hue is apparent.

No. 4 is the sail of the sailing ship. The gold shine is very strong. It was found to be 999% gold with
19% silver.

Gold powder in No. 6, 8 and 9 did not contain any silver. It was found to be 94 to 97% gold and
3 to 69 copper. Difference in gold is not as apparent as it is in No. 4 but it is slightly orange in tint.

No. 2 is the cloud. The technique and material used here are found in makic landscape decorations
of exported urushi ware. Before analysis, it was believed that silver powder had been used and that
it had changed color. But analysis showed that it was composed of 799 copper and 21% zinc. In other
words, it was confirmed to be brass powder.

No. 1 is also from the same cloud, but from a part with a rather reddish tint. It is hiramefun lightly
coated with urushi. Analysis also showed it to be a composite of bronze and zinc, proving that
hivamefun using brass as its raw material also existed. Since gold color still seen at places on the cloud
is the original color of brass, it may be imagined that the sky must have been very bright.

With regard to the metal fitting, brass is used for the ring at the front of the side panel while
copper is used for its body and decorative part.

X-ray radiography was taken of the inner structure of the substrate. Four photographs were taken,
one from the top and three from the right side (Photos 102 and 103).

X-ray radiography showed that the lid actually consists of four main parts: spire, dome-like
section, cambering section and side panel. There are two sections to the spire. The spire and a
cylindrical member on the inside top of the lid hold the lid in place. The cylindrical member in turn
connects to the inner rod. Judging from the direction of the crack, it is clear that wood cut horizon-
tally was shape formed on a turning wheel and assembled. Since the grain of the wood is not clear,
it is not definite but the material used is believed to be from a broadleaf tree. For the side panel, 8
pieces of cypress wood are joined with the cut ends facing each other. The inside of the panel is
chiseled off; the outside is shape formed on a turning wheel. The side panel is finally joined with the
rest of the lid.

The body of the Object is double structured. The outer body is composed of 8 cypress boards,
placed with the cut end facing up. The bottom board of the outer body is made of a thick piece of
wood. Like the lid, the inner side of the outer body is chiseled off while the outer side is shape formed
on a turning wheel. The inner body is composed of 4 nested cylinders made of cypress and the tiered

stand. The outermost cylinder is made of 48 boards while the innermost cylinder is made of 18 boards.
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There is no sign of nails having been used, so it is believed that animal glue was used as adhesive.
There are 3 rings at the bottom of the inner body to hold it in place. The tiered stand is attached to
the outer body by 5 long, square forged nails.

The lower part of the Object that supports its body is divided into four parts: the foot, base, stand
and legs. The foot and base are made of a broadleaf wood and shape formed on a turning wheel. The
stand and the legs are made of coniferous wood. A round metal rod is hammered in from the bottom
of the stand to attach it to the foot. A metal fitting hides this metal rod. The part of the foot that is
joined to the bottom of the hody is processed into a square rod and attached to the body with 2 tenons.

Details of the Object were measured and drawings of the plane, elevation and side were made after
restoration. Furthermore, data obtained from X-ray radiography were also used to make a drawing
of the section of the Object in order to facilitate understanding of the structure of the substrate
(Fig. 13).

Finally, taking into consideration the environmental condition of the Museum, especially its
humidity, a storage box was made from thick paulownia wood. The bottom of the box was made in
a double structure and the inside board was designed to be removable so that 2 moisture controlling
agents could be placed to maintain 66%RIH. A silk cover was also made for the Object. Because the

shape of the Object is complex, this cover was divided into two parts.

Conclusion

A look at the condition of damage on exported urushi ware of the modern period shows that there
is more damage caused by extreme shrinking of the substrate than is found on objects transmitted in
Japan. This is probably due to the difference in the storage environment. Moreover, not a few of the
damage seem to have worsened because of restoration carried without much thought. So we as
conservators face damage that we have not seen before and are forced to improvise new techniques.

Knowledge about advanced techniques and diverse materials used around the time the Object was
made, which was obtained through the restoration of the knife-urn, is very interesting. In addition, this
Object is an outstanding craftwork, even though it was made for export, and impresses viewers even

today. The present author hopes that this report may help in future studies of urushi ware for export.
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