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The Birdcage Vase before restoration (front side)
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The Birdcage Vase after restoration (front side)
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The Birdcage Vase before restoration (from 4 sides)
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The Birdcage Vase after restoration (from 4 sides)
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2) Oliver Impey 'Porcelain for Palaces’, "Porcelain for
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2.2 The Birdcage Vase MR RLEMERRE DT
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3.1 TheBirdcage Vase D&1E (GXIER)
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FiF5 B BE OB RN PRI R 2 U CHRER 2 /i L
IR ANDNEBSFICEEIN TV S,

Widnz Zi & U ERNETI AR 17 AR 5
HRGHNCEE CBFE N TI—m y R Sl X
N7z, TOHICIE 1730 FRD S E - 7o RiF R
REGR LTINS, HAFSHCRESND INED
FAMClE. BENRINICHE X N T OB HITE
PELSHET LIRS <R B NS, O
AR EORHE T D2 < DM S Nz & S Mg
b AEROBIEHEN 21T 5 FI S RO
JIOBIRM DL HELEEX SN, TOTEND
2015 4RIC R L AT ARG, P ds R &
FESERA 2T O [ TEIEIC B0 % T RT3
7 i L 72,

A4, HaiA#A%Z & £ 1T The Birdcage Vase 9 £
DS HO 1 iz EE L, Rz b
JTICBE U, [BEFEVIIRICIE FLAT VE
FEIM PR AR BRI D D BRI E 1 #4220 A
N AREES Y LR LES D OBEICBID 2 HE T [l
AT o 7z, feEEEREEEEEMmEE, R L 2ET
ZOMDEHEI IS UTe, REFBELEICDH
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ARRDMHEDEDINN TRENICE D Tz (K 4),

« BROBIEMEN—EE TR L., DEICHWZ4
JEMENEEH LTz,

<SEFREERRIR & s (K 5) >

o SEFPRUERRE ) OB HE S E T L. Z0%
SHRIL TV,

BRI R L AT 2 TG LTI DIER AR &
BT IED TN TV,

PG T I AR U, WiasEmOFIRICE DL

o Tz,

BBERRE S ORI WS NI A E S R L,
GO JEPADFRIR & ZEE 0 CHIEE L Tz,

< SHEARPERR OB & B E T NI O ICE SN
TeRBOEDHEE L., RO RS L T\,

» PR AEAEAAARL 003t F P RS i 0D Ridtis 2R T 0 PR R R I
RENATE U THHC R > Tz,

c EHEEE FARHIS EAL DR EDMSE LT
oo THUFRLATUVICBWIEEIETHEEZEZ SN
ANEICHAIE UTEWIZATREMED R (K1),

-1t PSS
L

5 REBREDIRE.



3.1.5EE AR

The Birdcage Vase DR{AEE IS TR & I
(LA LLETTTS T & & Uiz, Fsififid Bk
HTALE & U CHgARER ) OPREEULIE & e iy W P
DG 21TV, WIS TICB b % B 1E AL
EzHY Uz,

A AR IS PTRRE & OB Se T Tl L
TAE R, BURMERHBEZEA L Uz, Fio, RS
DRIFRIFEE 2SI L TRIREE L. 5tk
R ZITS T L & Ulc, FUBEEMMEIE 21T - T2 Hi
BRI & REH D BAMBEONZINE U, B
EMROFEIUCH Tz > TEFBR F L AT VICRWT
LHPERDOBEZITO TETHH I NS, EHA

NOBEM IO HncMEt U, s ylakrkt
ZERTHEDE LT,

3.1.6/51E R AR

BEEMROG M2 R L, TORREE &
ICIEEM R ZEIR L. EEROBERGE 2B L.
REBEICH Tz > TEEMFITRD 512 ZIHE,
VERIF D EEICR TS (RN RS 9, 2
IER) Tk, MEENRNT E, SRR,
& MEIDSHD T &, ROt EZ 5 2
BNTETHB, s LIRDHTZIEDICH N ZEHE
MR G 2 DFERTEICEIT 5 Bz 15 To, 1B
EMRNE %I — y RTHE L B1E 2175 $ie

x 1 BEEMHOERRB CMEEICRET M2 K%

No. MR VAR IR / G — ATt —
1[50 wt% H19 R BEfE™ ' IkiAHk 7 B
2 |40 wt% 75 > APEFIRH? KT 40 A
3 |25 wt% 7T RERIE™ KA 4 C
4 |50 wt% 77 AV F1pEHR I KT 27 A
5 |25 wt% HAPE - RIB™ S 7Kk 8 B
6 |30 wt% 8T 1A R*B72 — 7:3v/vF¥ L/ MIVI VAR 12 B
7 |30 wt% /350 K B48-N — 7:3v/v F L/ MIVI VA 16 A
8 |10 wt% 77 7 7V —)L*7 500 Kk 13 B*
9 | 754~ VF AC2235 4 C
10 | 7LF F—1*9D360 4 ¢
11 [7LF2 =)L D498 3 C
12 [ 7LF¥ F—)L B500 3 C
13 | 1:0.7 w/w /N 1/ BATE IR 15 wit% KA 9 B
14 | 1:0.7 w/w /NER B / 7 5 > R pEFaIE 40 wt% KT 10 B
15 |85 wt% £ (2:1:6 w/w/w /NERY™ 101/ ok / AR TS %) U 2o 2% P il 150 A
16 |40 wt% B (1:0.5 w/w BARPEEIEIREE / 75 > AFEFIE A0wt% aq ) UV 70 A ET 25 A

% 1 2T B lee Valley Tools Ltd., 7794

# 2 ArtColle a8, 85, 75 > &

# 3 ArtColle WK, B5&C, 75 2 A

¥ 4 "% | Franklin Hide Glue, 7 X U /1

s 5 IR MR I | SFif e ekt OAR

¥ 6 777 V)UK , DowChemical, K-

7 IKIAME B HUSHHE poly (2-ethyl-2-oxazoline), Polymer Chemistry Innovations Inc, KA
%877 V)VL=)V> 3, Dow Chemical, K-

¥ 7)Y ay (TIUNVEBTFIV BA) EAXZVIVEEAF I (MMA) OIKR)x—) | Talas, KAV
X 10 MEINER, GFEREm A, BA
¥ 11 pEEiy , A —Y TPy Ry IR

X 12 JEEENE , AA

¥ 13 ERIEA], JXTG Z3x)LVF—, HA

€ @ L =
Jeydeyn saydeyn saydeyn i
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EZHARL I—1 w3 SRR TBIEM R 72 5N
LTz, ERMHOREICIE T —1 v SOBERICE
RZRD Tz, & CHDITIERERH &5 IS DV T
Dt 1T O BEMEZ 105U D IAATE I,
BEMEO yEE—RRERER Z217o7.

3.1.6.18 758

AN TR & % TR IR L O I &
EMEZEZIRT Z T EMNROEND, ZTOREZR
LZNZT NG OYREE 2 % U Tz, (EERRR
WBIRRICK > TGS EEZDNDM. I 19 °C,
T 60 % DEREI N Cakiz17 > 7z. adRiddkl 2
R & NAZ LIRS TEDE., i inalx%
R Z5 I LTz, Ro, BHEMNTED 20, W&/
WDV TR L7z,

FKEICHOTMEL, BEBIXTHRAZR1ICE
LB, FERFIC 10 7 & D EEIMNFENEM
FHIEWIEICZE, 7T 0 AERB, 7 AV hE
B, B . /8504 R B48-N, 777V —)b
500, /8504 R B72 Thoiz, TOEREME
ORERHFE R ZE 2 5 T, FidMEIC HAE
R, o ZERIB. 7T A <)L AC2235 7l
Z T2 10 IS DOWTEBHMABRZI 7o 2 L & L,

3.1.6. 288 B

RS SRR, ki & TR A5
PERABRET TS 7o tlidn T (X 6a) LTl (X 6b)

i i
26 a: 28 1. b: ZREFTHER, ¢ BE
B0 — THEEY . Bl =IAPT,

DRAFVY. o RRHEORT, e 51y 2—CEEHEEYS, 24 mm

D 2 DO FRZNFN 10 EER LT, WesT
HRIGKRAERE RICHAE L. k5 2R D [AE O/
JIEC 50 X 60 mDFHRZIFRH U7z (5 1 & @A
DIzHDTHRFAFEZR) . E TS FRTHIEL /2
P EHICYIN N QLR & (LRI + 427
ZfE L., BERICHG TRIFE Lzt SR
DIRGENZOEE T (LFRHER + 4238 2 LTz,

INSDFRZHNTHEZABRTEIR L7z 10 1@
FOBIEMELE OB MEZFIT % 72 R H il
JIS K5400 — 8.5 (JIS D0202) %17 - Iz aklif
IZ1& CROSS CUT GUIDE 1.5 (a—7 v 7 ¥k,
HA). NT CUTTER ea-300, @7 —7"24 mm (=
FONURRR AL, OA) ZHH Lz, 91DIc, Wias
FAREBTRICEEMRZBA L, ToCigE e
7z (K 6cd). ZREOWEM I 15 HRICH S —
TEOREICET S EEZLNDTEMD, Ol
TREEMEOBMN S E T 16 HME W7,
TICENCHERRIC 11 ADOBEMH XD F X% F1
Z—THF (K 6e)., trT—77%EX 50 mm D
EXTHiok, tur—7RHLILTIT BT
ETTRICEE ST, var—7Ell->Th5 1
— 2RI TR SaTFr—EEMICH L, T
WRITHE - T BRI O IRREZ EE LTz (M 6D),

R HEABRAE S JIS OFHIC K5 & DT, A
OBEZLLFICRT,

10 55t Y10 BOR [ E IETTIEDO—H—HICIED
N,

8 UV BORFCHIT N EREANNH - T,




IEAEO—H—BIZIENND A< KIEEBOTHEIE 4 51 Y0 BIC K BIEDNDIENAL . KABERD
EIEJIPHERED 5 %AW, R RIS TPHEED 15 — 35 %,
6 5l C YIOAGOMM &2 LIS D I NN 21 YD BIC KB IEDNDIRIE 4 K DAL,
&> T RKABEOHBIE EESTZHBED 5 — 15 %,  KIBHOmEIE 2SR HED 35 — 65 %,
& 2 EEME L EHBRFIROME TR (JIS K5400-8.5(JIS D0202))

No. ARERHDRL, WL I /AL R ()
N I

1 (50wt A e ki 6 6 12

2 |40 wt% 7T > A EEFAIE IKTATR 10 8 18

5[50 win 7 2 v s ree ki 0 | o 10

4|25 witte HIAE-RIE IKIAH 10 0 10

5 [30wt% /8T FB72 —73v/vFT LY/ PV UER 10 8 18

6 |30 wt% /8T 11 FBA8N— 73 v/vF L/ MVT VR 8 8 16

7 10 wt% 772 7' —)L 500 7KI&E 8 10 18

8 |7 TA Il AC2235 IKIAH 0 6 6

0 [85 Wik i (2:1:6 wiw/w AR /oK / ASEIENKE) 1) 5701 i 2 6 8

10 [40 wt% B (1.0.5 w/w AL/ 75 2 AFEMIE 40wt% aq) V) 701 VB 8 8 16

Fish Glue (France)

Cow Hide Glue (US)

Paraloid B72 Paraloid B48-N

s
Aquazol 500 Primal AC2235

| ®7EBREARER. ASMBFR. SN TH. BARBHEEFROVSNEED
| 279 F (BOSHNEONTES). a hF LERE, b 75V AERE, 74
| )RR, d: AR R, e /X504 KB72, f/35 04 FB48N, g: 74 7 V—
U500, h: 7S AIVAC235, i ER. | B
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0 & L IEANERIE WD 65 % DL I,

HHRHMBOME TR 2 BXUOK 7T ITRT,
An M O FHINS A& TED RO AEE DY 16 5L
DEDT S REMBE, 301 RB72. 777
V' —)U 500, /3701 K B48-N | BED 5 Ml L
FIWT LTz,

DL RS S iR COMFERRIOEE (40
) KEE (A, BB EHABCOMNEN (18 £,
DENZELSTERWVHRTH 72T T v AEFIE
ZHERTZONRWEHIN Uz, HLU, BEIFEHIC
BRI OAIRIES H PHIC & D X 5 IRV X
NTVZDhEWVS T EDMELEIROEERERE L
%%, AMUFER O RN TH: LFshTna
EMS UKICH ZFEEDOMEDN D 2 LEZ BN,
TE2E ERIEDH 2 K 5 THIIIKE MDA LA
FIR—=ZD/8F 104 R B48-N =9 %8R &
EZZ Nz,

317 BEIR

- e
FITRERR AN T - 72 RGBS H O (7 LB R OB L
T AT R TR U Tz IS BRI A RO R & i
TR B HARIT, BRI RIR L, 0k
Tt LI TR Z DGR M LT,

HITEDEMRH B % BT 72 (FERR & 472
WTIRFE L Tz,

M8 LAVARYIERAWEY V-2V,

B 10 2% > 1= B E DT,

V== T

RBIHEORZ ZRETIA> T2, RIS, ZKRIKR
74 % X2/ =)V, HillEo AR IRk TG
Nz ks ZROBRE LTz, SEE EARBEIER O E
WKIEFY LRV AR DRV (K8),

- BRBRO iR

HIE U TR B2 B CHligR 9 2 1CH 20 . BOT
FUCRES B A EIR 2 1o Tz FIDICY 1A
27V )0 GUERRTATE. JXTG T3 )V F— HA)
ETLEYTHZ SfEICHIML CIREZBIZ L 2.
ZOREE, BBBEOWRRICIEE > & LN IHEEL
WIZ UV CHEMEEZ SN, RO R
AV ENTOMEEZZEL TI—a v/ STAFLR
TWTLEVZERLZ, LEWiEZT LEY TS
FCHNL. ETHESBMA LI, BRIOHEZT >
TRAGEZY ZuA TR ERN - Tz, BOREHL
DIV 7L e > e LTHED, FULlL
BRI —a v/ STEAFA[RETH S T LS
L7,

* BEETT OB RIS R
LR ER 70 T I MPRLJE PR OO E AN A < R



11 RBEDRTE L&D — AR,

LTWelz®, BHADOHTE ORI 25T 5728
BRI SR 2 1T Tz,

BED T DITEAT E NI ORI L S 0
b eEZHNE L, LhrdiFENEZHEES 1R
DNZ 2 EEMNNRNRE L £ 2 STz, TS
BHE 5% 7ATTITA T AV Ay b (Fad S
5L ADE, L CORNELISSEN & SON, 7 FVU R)
IKTAWL. 5% 75 2 AERE (REE, LEFRANC &
BOURGEOQIS, 75 > A), 40% 7./ (HEIEFE
770, HHEE, BA) KA. 5% ALK
BB CREFSALE RS, HAR) KB D 4 Fk
L7, BEBEFRICHMHETS mmBEEEES, 5
B Uz, RCENTNOMRORERERIET
iR L. 0.03 mm EDFERBIE 2N ZhDEHE
METHAE L CIREZBIS Ui, TORE. 7/
V. TAVVTIR . TIVAERE . HARES

RIBONATEEAHNC < <. HAETREIXHAES KB,

TATYUTTA, TIVAERE., 7 /Y DIETHHE
BENH 2 EHVHFHL 72,
« BEEE OFTE &

ROSEEREE IR K D BEE S O Rk L b K DA
RSN T AT I ABREIRN U, L
C5% 7AYYTT A K2 mAHE TRIEEL 7=
ZEIcER LTk Uiz,

- BHomt (1K9)

o F N BZE s Wi O AR AT H U T R
U7aA Y TCE5BICHERULEERERETER
L. &pkiEzy 7uA > THER- 7.
AR

BHE F NOARBIBR O AR AN 2 LA E

NIZPRO TOWRAEICRADED NS, U
JaA VTHER U232 U ORI O ffiag & 3%
BElTolze ROBTFEI) TaA 2V TFLTA TR
gz O TR ER > 2o

- SEEO ot

SEESRO THRICE S Nz kIR(E U= &5 72
ET 2702wt b FaFr 7ol io—
A (HPC, 77 & 100000) L%/ — Va7 eIk
ICHT 1 M LT,

- BHOFTEERIE (K 10)

ARBLD B D Z M= R i OHKHR D B 771
5 GEBICRIE # 40, #60, #80, #100 DAR¥ &
i SR 2R A ZRIENS /0T THRE Uz, AREIE
RO BRI TR HIT) 2 TR
ICREZ T,

- REEDVERK & HE i

HFPRIZEEROERE L D VK 1185 (& The Birdcage
Vase Z V. Cle X £MmAH MR 25 L. 2D
TeDITARME (it 370 mm, #§ 680 mm. & 585
mm) Z{EFH U7z, @EZEET 57D, BHET
ncHbE Ty FORZRI0IRE, UL T
BRO—H7% > FERICEE Uiz,
BBBOHTE D (K 11)

LI OGO B R IB R IR U T %
B ER U CHRERES Lz, RO ZJary
THEW > 7z, HIBE L 72380 40 wte 75 2 A
PEFIBIKIATI & 70 wi% 7 5 > A pEfalBKTA W &
NENETERL, YVaryy—h, Eo—)by—
MY TTARLE I I VAHEDOE ITEE LI, B
BENTR OB O F BT S LD 94 LU CDIES

12 INEmET A DB AR — BB DR,

© 4 | =
Jeydeyn saydeyn saydeyn o
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IMHERTZ N2 PO Skl TR v D72 VT
E% L/fCo

o S FPRIRERR IR O R IR IR 0O 7% 11 D HEf

R LU R TV TR IR B O E DI W T2 R
HE NI S L K THLO A Uiz, RIC, B
JED N2 R 128, KT S B - WRIEHED i
Wi EEWNTLUIES B LTz,

- REMRORE D

BBIEEIC 70wt 7 T Y AERIBZETED
(X 12), #¥% UifEpric At e IO THYD
RUTz (K13), HFPRILERRAT ) ORI 135X
MBI, 2 BT TIERHE IEDZTT - T,

- MERED DMK D (X 14)

PN THIEE U 72iERE 0 &, BURTIRARONIE
ICHEET A LIENE L E R Tz, 2T T, TEEED
AR 1R THERE D O—Z IPITYID . ZHETio
B HE L,

LU =T 0k (K 15)

ARBO LY —T 3D FICHE Pt R0 @
ARG D SN2 REICETHE SN TV, L
U —TEANC LR M BEOHEENH O LAt
ABO LY =7 BRI ZIE LT, #ids & DR
IZERR RS BT, LY — TN TR T LR
TNZTNOEMBTHBENECIZEDEEA DN
%, BEREMESENSTHD. LY —T 2 SEHEN
ETRUCHEEN T 5 C & UL HPRARWIRIIC B - 72,
Z T T, MEBBREOHIEILD, WAz DD
AT ZERRER 7T AN DRAE MR DO TR Z2 [RIRFICA TR0,
L) =T 2ARDAMBICHEET ST L e Ui, 153
I 1 AR R & B B NTCEN S, A
FEEROVEZEIFI & g m s 2 1 £ 2B R2 i H
BIRU 7z, WIdIC, LU — 7 E 0O BRI 55 5

152 ABL U — TEOEBBEOIEILD, b: L) —7 DS —EEDRT,

A

14 E55 o TR O DEE,

I3 E B2 ARA FTHRMICTR L. (1K 15a),
R WEARZIHODN TR U T AR 2RI XIS T
B Uiz (K 15b), & HIC, HSHky & IREMmA
M2 EMTIRA LTEZRZBETL ) — T Ec AL
AF, LV —THAROMEICHES LTz, LY—7
BEEOHO T DI ARy Ve LiAREIN
WERIICHEE L (K150,

- BEEE GHIBIERIEE U QO TEBIROBNC & < D RO
W Tz L. il X 2 FRklg 2 TR 9 55404
SSHE S & RMUA R & D ZERRES 53 00— B I B

iTolz. BEEHICIZBEREBICHEEN () TR
AUTE iz vz,

AR b TE ST L — 7 O,
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3.1.8 ZEEMEB D DETTFREIE

JEFPRLEE AR IC it & N 7o M EREICBI L T 2
OB LTFRZIER Lz FARA FOZ2FRNTH
B> TZDDED, FRBBMEIE XRICH
FFLTHRZIFNTEREZMSTEDOBD L L
T ABTTIIRGA T DR L 7 1 A 7 > 3 V9,
ED-XRF 7341 (3 2 & 2.2 The Birdcage Vase (DZ&
BREEHREREIE TSI 28 LICHITEICHE S 24
e TRREZHE LI, L LAEAL. Z7aAte sy
>57#t. ED-XRF 70t # Tl AR D £ 472 - T
W% E#EZ 5N % The Birdcage Vase OWify 72
THED. BEAREROKMA TEENT ENE, B
DIEPU L 72 > TRIBEIERNRERI ORI X 2

© 4 | =
Jeydeyn saydeyn saydeyn o

Py —————— BT, FRA B TESDD DTS iy
IC TR Lic b LSOl s 5 L CHIfE L,

- TR

S B AR BB B AN O FEE T I3 Ml 2 WO i 1
k2R A L7eZ @ cidtiE L (M 16). MY R
U 7o R DG ERIC AR A g sk (56
Rl (LW 3+5) ZRA Leti |
otz (K17,

- JYEEPRO T O Rk

SHERRO TH 0 72 Pk 9 5 728 2 wt% HPC =
2 —IVIsH7e BRI TR LT,

- B (X118)

MNTWIAZARDMBICR U, #EHICT
TV AFERBRE TS, #MIE LIZE OISR
WU TREOHKOITHL5[EFHFETHEE L, Bow
BRIRZI D S L,

e L FORRE (X19)

SEED FEICE B TVl ds e L E 2l A
K RLAT Y Tt SNTBRERZSEICT Z
APESABZAL > TARDALEICHE O 1T 7.

% s ¢ 1‘;*,
19 B4E Ll

ERDITE,
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20 a: TFHERH S b: TR IFBOFR, o X (HBREX) OFER, dBERERTMTL Y —T7%F2, e BEMEZRIT,

LRSI DL) =7, g BZERlcENT 5, hRBVEICEZIETE, tAZRCEET D, ARRICLSTEY LHEY,
ki 8 ERRIEZRAVIREY . | SETR KRB ZRIETECEYRAG, m: BTR R ZHREROFR. n &Y. 0|

XEDFHR () | WEEXEFR (B).

« FRDIERL

R H AR & ARk, KRS IRORARTR & 15
HBot L, BTZEOSHNER K (I T
MR fd L 7z (€ 75mm, K5 65mm, )£ 10mmFEHE)

« M (FAAB) (X 20a, b)

RO R & # 120 DL ROk G
T3S DK & BAEA IEREZ I Z CTYIk Rz

VES Teo RICTFRDB R AF V57 —TTHEEL.
by R g e BT < AT e,

A CoREE B BRI R 55050
DHEfF (X 20c, d)

A FFENTROEIE SCRRIZE FHETRE D FIF T
B, B CRER D EETHD FFzei3E 21
WV, TODT EDBEFEORGYT WS MK E Wz



LDOTRBEWNEEZ T, HIDIT, BIEWRERNC
Bo Ttz XmIci T Uy KRR UTERI I AT
BT, S Bk OVT & 12 & EERRAURE)
B2 E L, WEST 585752 Y TEID vz
(BRI o

RTINS KB A BT (FAeB) (1K 20e, )

HDIT P72 AT Tl < ZEWFE U7z 28 A D
ISR E D TTEE T LIATS K 5 ICU#) R
Iz, § IR RS TR SN LT, T
Hhaiz X Eie, FIRTCIAR S FHBOBER FICA |
ke ANBIGEE, ERRZ B TRE O 1 T
2T EBEEIAOBND,

- ¥ (FHAB) (X 20g h)

WEEHICT ClERRESDOLEEN Lz, W
FWFURE T ARG THh 5 S ZEFE LTz, #lhix
ik & Tk /i AN T2 AR TE RS 2 S T RIC
L. Az, AEFLEZ RV izaiE
BTHO Loz,

- LOEE (FHAB) (X 20i)

f7% Loh D EAEICEE S 5728, FIEE
e EMCRIFE T DAL,

- HHRD (FHAB) (X 20)

RO ICIIFRREZH O TRHIETHE IR DAA
2o FPRNEIEE IR 2z g L 3 E AN Tz
BE Rz,

- F®Y (FHAB)

R BRI Rz L 6 BIAN TP
W& WIZE T O IAAT
- RIETE (X 20k)

HID OB & TS © RIFEZ DT R b K&K
WELi.

- falG Y (1K 201-0)

IS, KEFEVICH U TERI 1.2 QKR
FRELUTHETH> Tz, RickiEEH®S 2E0
HERD L, RN T 1 S0zl
A0 Ulzo WIBRBICRDREHRE BT TTIR
ookt Ui,

3.1.9 HHWEIIZDHEE

HATHT. BIEIEEDIETCFROERDN 5EZ S
1% The Birdcage Vase Dl {F LF# 3 a8 F—%
AHHIE—In#i—fH 7~ DI CTH 5. FEm 7
DI3SEEANEBOMEINTE TSRO s
L. E5IEKOTO LN SHBOERZAED AL T
W3 Tl £l EHZARRBIO R D %ISR
AR IEHIG O (1T, 2 DRICEF LR &#EPIR
HHRICEDOBDZLTWVE T LILH S,
<ISHEFMH>

- SHIERINE A M 2 B & U, S48 218 mm O
F—=FYIRICIE LBRZER S %, WERIZSHED I
THOERICZNZNEDE %,

« BROSVE PHI I #1572 72 LIAD 72 D772 %
I 62 WTHLT %0 JNIBEER] 2.3 mm, REHT 10

mm FEEE U, EESHMEm OIS B, T
MWD IS RIS > THUU %,

< BREAREHICH > TERICHRE L, R E L/
Wi & KR & DRRETICZ T2 M) TR A
%o

- BE IO E B DZERUC LRI AR 75 E2 IR A
LTIz 7E Y %,

< BREKIMDEATBRICHITD 4 770 1 AL O
HHICE DTS, TOEMEAITHEH, R
L AT VIS 2 OB R Tl A HGa TH %
TEMNBRHERTEVEDEEZ BNS,

« BUCEBZ WA AR Z[E D 5 .

C B NHIZZ A THRE . R IR A U TR (R 2 iy
W<ES,

CRERO LD Sl 2 B AR GERZ EED T B,
cEBEETROICRZHMTRIEL, % Nz %,

<JSHEN BB D ZLH >

* SHENAROWEARAAER H U 725 i gDl
BT 72 7 < o

51

€ @ L =
Jeydeyn saydeyn saydeyn i

1E

o
[a]u}
&



52

C R THIZZ R THEE, BRRZZIR A U 7o R e M
W< ED,

RORO LN LM ZGATERERZ LBV T 5,

< SEENIRICHN I 2 RDEBPED LY —T 2F %,
LY —=TICHWAHEMI 1 — 3MOARMZALD &
HETRFSVE O &hE TR T %,

REZRTHS, LY —T 82k THE N ERGE
7 2 MIEL. BEZES.

LV =T RERTHS, LY —T ORMODAICE
BRERAFEE, WERD Rk,

« LY =T FBEOZERICKITZTEEHT %,

c FED L &5 B HTIC R lEbs 2 LiAA, FEEAIT
JRER 72 BRIE U C LI 0 M7z i,

« RIKDKUTHEAEIEZ D K1 % Te b DI 2 [l
2o

c ROERED LY =TI 4 DDz HED
JB%2 7% LIAATCTREIE T %,

« ME{E & BB DOHUTICARBEOEZ T, RICHHEDE
ZWONT 5,

s LY =Tk, MO8, SEEOTSRARIICH
OB M2 g,

LU—=TDOARDE, A MDD T BEEDRR,
R AHRORTHET %,

s HEZHU D (U TEICHED R DJNEZ RIE L, Bt
ERAR

<>

« ZHE R 2 BT FEAIC B TRE L, R
BeriasRmcEEEET %,

« [E% 2.2 mm OIKO T2 SFEDOIRICEDHET
62 AHilEd %,

RO IS METHEBRZTTV, Rzl %,

- B0 TR SE O I ARBERICH eI iRz )

. RO TEZMLUIAL,

- B2 RO O LS SHED FIARRER & #k
IR THRAET %

MDD Z2ED . BIP L ISREAMOEICEZRT S
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Foreword

This report documents the collaborative study between Staatliche Kunstsammlungen Dresden,
Porzellansammlung (the Dresden State Art Collections, Porcelain Collection) and the Tokyo National
Research Institute for Cultural Properties on the restoration method of the Birdcage Vase owned by
the Dresden State Art Collections. We have developed a cooperative relationship over the years, and
conducted the restoration of their collection, Lacquer Vase with Landscape and Pavilion, in 1997
as a part of the Cooperative Program for the Conservation of Japanese Art Objects Overseas. We
continued our joint research on urushi objects belonging to the museum in 2004. The restoration of
the Birdcage Vase was proposed by the museum at that time, and a part of the artefact was brought
back to Japan for the preparation of a possible restoration plan.

This large vase is quite rare, and only a limited number were produced in the early 18th century
as export goods commissioned from Europe. It is a very delicate artefact whose creation required a
combination of various techniques. The Dresden State Art Collections owns 9 vessels of the same
type. Similar ones were also exported to France, Holland, the United Kingdom and the United States,
but only 21 in total are known to exist today.

The vase is made of a variety of different materials and its construction involved the collabora-
tive efforts of specialists with discrete skills. After the porcelain was painted, urushi was applied on
some parts for additional decoration. An iron birdcage with the urushi-coated wooden hoop and the
cloud-shaped paper decoration, ceramic birds and flowers, and painted wooden rocks were also used
to adorn the vase. Close collaboration among specialists from various fields was therefore similarly
required for the restoration of the vase, especially for the restoration of the urushi parts and of the
objects needing Japanese painting techniques, as well as for re-attachment of the restored parts to the
porcelain body. To prepare for a possible future restoration project of similar artefacts of the Dresden
State Art Collections, museum conservator Magdalena Kozar joined in the entire process of finding

and solving the restoration issues and mastering restoration techniques.

Japan Centre for International Cooperation in Conservation
Independent Administrative Institution National Institutes for Cultural Heritage

Tokyo National Research Institute for Cultural Properties



Chapter 1 Historical Background and Design Features

of the Birdcage Vase

1.1 Japanese Birdcage Vases in the Dresden Porcelain Collection

Heike Ulbricht, Dresden State Art Collections, Porcelain Collection

1.1.1 Augustus the Strong and the Porcelain
Collection

One of the largest and most important
groupings of specialist ceramics in the world,
the Porcelain Collection forming part of Staat-
liche Kunstsammlungen Dresden (the Dresden
State Art Collections) is familiar for its holdings
of rare early stoneware and porcelain from the
Meissen Manufactory, but less so for its wealth
of Chinese and Japanese export porcelain. The
first Chinese porcelains entered the Kunstkam-
mer (“Collection of Artefacts”) inaugurated by
the Saxon monarchy in as early as 1590. But it
was not until Augustus the Strong developed his
passion for the material that the collection took
on almost unimaginable proportions between
the late 17th century and his death in 1733.

Fig.1 This 19th-century wall painting depicts a visit by
Augustus the Strong to the laboratory in the Albrechtsburg
at Meissen. Johann Friedrich Béttger*”, inventor of the first
European hard-paste porcelain, presents the results of his
promising experiments to his monarch.

Fig.2 Reddish brown Boéttger Stoneware, also known as
jasper porcelain, is regarded as the precursor to the invention
of porcelain in Europe. Up until about 1720, moreover, the
Meissen Manufactory was able to supply the Japanese Palace
with black-glazed stoneware decorated with exquisite urushi
painting and gilding as well as with white Bottger Porcelain.

Augustus the Strong” was Prince Elector of
Saxony from 1694-1733 and, from 1697”, Polish
King as well. Displaying precious oriental
exhibits in exotic surroundings was a means of
stating one’s claim to dominance at this time,
and Augustus the Strong sought to achieve
this to an incomparable degree. He purchased
Japanese and Chinese porcelain in quantities
unheard of at any other European Court from
around 1715 onwards.

Having purposefully and successfully
applied himself to the re-invention of porcelain
and, in 1710, installed Europe’s first porcelain
manufactory in the Albrechtsburg at Meissen,
furthermore, he was for several years the only
European ruler capable of also furnishing his
royal residence with porcelain from his own
country (Fig. 1).

This unique double act of purchasing vast
amounts of pricey East Asian porcelain whilst
also possessing his own Saxon porcelain cried
out for a suitable means of displaying such
wealth.

He bought a building on the right bank of
the Elbe, the “Dutch Palace”, for this purpose in
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April 1717.

Built for Count Flemming® just 2 years
previously by Matthdus Daniel Péppelmann”,
the structure was converted to serve its new
purpose in an incredibly short period of time
and fitted out with exquisite fabrics, urushi
work, silver furniture, carved soapstone, tapes-
tries and mirrors as well as impressive quanti-
ties of oriental and Meissen porcelain by its new
owner. It was unveiled within 4 months, on the
15th of August 1717, with a glittering banquet”.

Augustus the Strong would undoubtedly have
wished to exhibit more from his own Manufac-
tory, but until about 1720 Bottger stoneware,
black-glazed stoneware and undecorated white
porcelain were all that could be supplied by
Meissen (Fig. 2). No doubt, the wealth of
Chinese and Japanese porcelains looked all the
more impressive as a result. It was probably the
novelty and outstanding quality of the Japanese
Imari porcelains that led before very long to
the “Dutch Palace” also being referred to as the
“Japanese Palace”.

In its original dimensions, however, the
Palace was not enough to satisfy the lofty
ambitions of the Elector Price-King and he
very soon began to plan something even more
momentous”. At its heart was the notion of
displaying porcelain to maximum effect and of
creating an overall setting that did justice to the
ceremonies of the court.

By around 1730, the share of Meissen por-
celains had grown considerably and a means
of lending them suitable prominence was now
sought. It was thus decided to furnish rooms on
the ground floor exclusively with Chinese and

_— — 2 = = \
Fig.3 This virtual-reality room was created on the basis of
extant plans for the Japanese Palace drawn up in 1735. The
furnishing scheme would have been roughly like this if it had
ever been put into effect. Rendering by Andreas Hummel,
Dresden; see www.arte4d.de.
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Fig.4 The Dresden Zwinger — the Augustan Porcelain
Collection has been housed in this Baroque architectural
ensemble since the 20th century.

Japanese porcelains and to devote the first floor,
the piano nobile, to domestic Meissen porcelain.
The sense of a contest being fought out between
Saxon porcelain and imports from the Far East,
and of the Saxon side winning of course, was
symbolically reflected both in the tympanum
above the main entrance and a ceiling painting
in the audience chamber.

The thinking behind the conversion and re-
furnishing of the Japanese Palace was heavily
bound up with the person of Augustus the
Strong, however, and, when he died in 1733,
his unique porcelain creation unfortunately
had no future. Though his son, Augustus 11",
did initially continue to pursue the project, the
job of fitting the palace out was never actually
completed (Fig. 3).

In the latter half of the 18th century, the
entire stock of porcelains was transferred from
the upper storeys to the palace basements,
where it was stored in cramped conditions in
dark cellar rooms. Following the move to the
Johanneum building on the Neumarkt in 1876,
the numerous holdings were exhibited in a
manner which befitted the times but was still
rather confined.

Augustus the Strong’s porcelains made
their final move to the Dresden Zwinger in the
20th century (Fig. 4). Originally conceived as
an orangery, its high wall areas and opposing
windows seemed ideal for the housing of such
prestigious items. With installation almost
complete, however, the exhibition suffered a
further major setback during the war period. It
was decreed that, with enemy forces approach-
ing, all works of art were to be transferred to
more secure locations. Once the war had ended,
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Fig.5 Following wartime removal to safety and the subsequent
return of the porcelains, they were placed in interim storage.
Shown here is the “fine arts transport” of Japanese birdcage
vases presumably to the Zwinger in the early 1960s.

some were then taken to the Soviet Union. The
Zwinger was badly damaged during the air raids
on Dresden on 13 February 1945, but a “New
Porcelain Gallery” was opened in 1952 in the
first part of the ensemble to be repaired that was
constantly expanded and revamped following
the return in the late 1950s of items taken to the
Soviet Union (Fig. 5).

The present interior bears the stamp of New
York architect Peter Marino. His design draws
on the extant original plans for the Japanese
Palace and supplements this historicist approach
with contrasting features of a modern mini-
malist kind. Choice materials such as gleaming
lacquered surfaces and leather wall hangings,
silk and glass surfaces form part of his scheme,
as does period gilt furniture (Fig. 6).

1.1.2 1721 Inventory for the Palace at
Alt-Dresden®.

As already mentioned, the bulk of the
Porcelain Collection holdings were acquired
during the reigns of Augustus the Strong and his
son. Of as consummate value as the countless
porcelains themselves are the inventory ledgers
that have been preserved (Fig. 7). The gems
held in the Japanese Palace were first catalogued
from 1721 onwards and divided into 10 different
categories, viz. “Japanese Porcelain”, “Kraak
Porcelain”, “White Chinese”, “Green Chinese
Porcelain”, “Red Chinese Porcelain”, “Blue-
and-White East Indian Porcelain” plus “White
Saxon Porcelain”, “Brown Saxon Porcelain”,
“Terra Sigillata”, “Black Indian” and “Black
Lacquered Porcelain”. The numbers they were
given were either incised into the base of the

porcelain or applied in black ink. Differing ac-
companying symbols indicated the category to
which a piece belonged. A fresh inventory of the
collection was produced in 1770 and 1779”, thus
confirming that the porcelain was 18th-centu-
ry in origin. Holdings of East Asian porcelain
grew from about 24500 in 1721 to about 29000
in 1770/79, a rise of 4500 or so. The increase in
the number of items from the domestic Saxon
Manufactory was even greater; whereas the
1721 inventory lists just 1867 such porcelains,
by 1770/1779 the figure had leapt to 9498, a rise
of more than 7600

The highly unlikely coincidence of having so
many originals preserved at the same location
as certified inventory entries is of extraordinary
significance for research into the history of
porcelain.

1.1.3 Imari porcelain with urushi appliqués
in Dresden

Most of the 1200 or so Japanese porcelains'”
preserved in Dresden were not made in any
domestic style but exclusively for export from
the Far East to western markets. Their extrava-
gant designs were greatly coveted in 17th- and
18th-century Europe and considered a huge
status symbol by all royal residences, including
that in Dresden. They were expressions of
wealth and testified in equal measure to elegant,
exquisite taste at court and the urge to emulate
Far-Eastern artistic skills (Fig. 8).

Of special significance in the context of the
present publication are a group of invariably
large Imari porcelains produced in Arita. These
items, besides being painted in underglaze
blue, are richly decorated with moulded urushi

R T —
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Fig.6 Japanese Imari porcelain on glass pedestals backed
by intricately made, reflectant urushi surfaces. This design is
based on a blueprint by New York architect Peter Marino.
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Fig.7 A page from the “1721 Inventory for the Palace at Alt-
Dresden” containing the first entries in the “Blue-and-White
East Indian Porcelain” section, which also included the
Japanese vases with urushi appliqués.

appliqués painted in gilt and polychrome that, in
Japan, were attached to the porcelain following
the firing process. The rather sumptuous upshot
is a unique fusion of western notions of luxury
and established Japanese technologies and
patterns.

In the “1721 Inventory for the Palace at
Alt-Dresden”'”, they were surprisingly assigned
to the category of “Blue-and-White East Indian
Porcelain”. There is predominance in the appli-
cable section of descriptions such as “heavily
gilded and painted jars with moulded detail”,
“garnitures, similarly moulded with ornament
and figures in gilt” or jars “having moulded
figures in colours and gilt within cartouches”.

A total of 85 garniture vases decorated in
this manner can already be identified in the
1721 inventory. Six of these were no longer
documented in 1770/79, though 2 further gar-
nitures of 5 vases had been added. By the late
18th century, therefore, 89 Imari vases with
urushi decoration were held, no fewer than 63 of
which are still in the possession of the Porcelain

Collection.

But hardly anyone knows of the existence
of these unusual vases; they are in such a sorry
state of disrepair that they are kept hidden
away in the vaults. It was almost inevitable that
combining porcelain and urushi would give rise
to conservational problems. Whereas urushi
reacts to the slightest change in atmospheric
humidity and temperature by expanding or con-
tracting, porcelain remains largely unaffected.
This has caused the appliqués to completely
or partially come away from many of the por-
celains at some point over the past 300 years
and only in very rare cases are they still firmly
attached to their host surfaces. Any bits that
came loose were at best either kept in one of the
many vases or unsorted in a cardboard box.

Several entries in the 18th-century inven-
tories indicate that the urushi-decorated vases
were causing problems even then. Comments
such as “The gilding is damaged”, “The
painting and gilding have come away in places”
or “The painting is on cardboard and much of it

has come away” are repeatedly made".

A description of the vases in the “Catalogue
for the Royal Porcelain and Vessel Collection”
issued by Court Counsellor Theodor Graesse
in 1873 impressively reflects the state of schol-
arship on the subject in the 19th century whilst
also setting out the conditions under which the
vases were then kept in the Japanese Palace.
The relevant section is accordingly quoted in
full here: “Exhibited on either side of the stairs
leading down to the basement [in the Japanese
Palace] and beneath the windows are a large
number of early Japanese vases that remark-
ably appear to have escaped the notice of all

Fig.8 The Porcelain Collection in Dresden owns a large
quantity of Japanese Imari porcelains with urushi decoration
that can be assigned to the historical inventories.



Fig. 9 Window facade of the Gartensaal Iookingibrtlt onto the
river

{

Fig.11 The room’s north wall with fabric-covered panels to the
right and left of the door and mirrors at the sides.

those who have so far written on the history and
condition of the Japanese porcelain [in the col-
lection]. They may be 300-500 years old and are
highly remarkable for the fact that, unlike other
porcelain objects, they are only glazed in some
parts, whereas the rest of their surface has de-
liberately been left unglazed to specific design
modalities and has a rough, reddish quality.
These areas were originally encrusted with
relief mouldings made up of 3 or 4 different
substances. They consist by turn of a material
resembling our papier maché that is similar to
carton pierre, though harder still, and crumbles
when detached, of a material as thin as writing
paper or gelatine, and of a petrified rice-flour
dough. These relief mouldings are glued to a
subsurface roughened by means of a scattered
layer of flesh-coloured sand that may also have
been fused on and are so hermetically sealed to

the latter that, at those points on the vases where
the dampness that is unfortunately prevalent in
the basements has not managed to dissolve the
adhesive used, they appear to be as one with
the actual porcelain body. Regrettably, however,
none of the existing vases has remained immune
to the effects of localised wall secretions and
on all of them these relief devices, in which
marvellously beautifully conceived figures of
animals, flowers, fruit etc. have been impressed
and which are adorned with glossy urushi paint
and a gilding that is by turn matt and glossy,
are damaged to a greater or lesser extent or else
have fallen off”™.

Uncertainty as to, or misassessment of the
unglazed subsurface and the materials used
for the appliqués runs through literature on the
subject until the end of the 20th century.

1.1.4 Imari porcelain with urushi appliqués
in the Gartensaal of the Japanese Palace

Augustus the Strong’s pronounced affinity
for these unusual vases is indicated in part
by where they were scheduled to be placed
in the Japanese Palace. A “Specification of
those rooms in the Japanese Palace which
His Majesty, most blessed King most worthy
of being glorified, has been most graciously
minded to have furnished”, viz. on the first
floor [= ground floor], in the manner deline-
ated below"’ cites “Large gilded Indian vases
and beakers” for the Tafel-Zimmer (“Dining
Room”). This riverside room had double doors
opening out onto the artfully laid out garden

Fig.12 (Left) Magnification of a birdcage vase from Zacharias
Longuelune’s draft designs for the Gartensaal in the Japanese
Palace.

Fig.13 (Right) Shishi or dolphin? Cover of a vase from
Longuelune’s plans.
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Fig.14 Shishi as finial on an Imari vase with only a few strips of
urushi on the cover (Inv. No. PO 9303).

and was hence also known as the Gartensaal or
Garden Room. “Boiserie [= carved wooden wall
panelling] and large mirrors” were envisaged
for the walls. A plan of 1735 corroborates
this arrangement. The blueprints for the wall
surfaces drafted by Senior State Master Builder
Zacharias Longuelune'® likewise leave no doubt
as to this allocation being correct. The architect
produced 3 drawings for this room: the window
facade (Fig. 9), a side wall with fireplace and 2
doorways, whose mirror-reflection is also to be
assumed for the opposite wall (Fig. 10), and the

room’s north wall (Fig. 11)"”.

The striking shape of what is known as
“birdcage vases” with elephant’s head handles
is particularly clearly discernible on the plans
(Fig. 12). Closer inspection of the grouping and
shape of the objects depicted in the wall panels
reveals numerous vases with identical finials.
The Senior State Master Builder may have had
a fish in mind here. It is far more probable,
however, that he was particularly fascinated by
a delightful porcelain lion, a shishi, that rests
with its mouth wide open on its massive head
and stretches its hind legs upwards in an arc and
that he selected it in his studio — far removed
from the originals — as a means of representing
all the other finial figures on the “jars” (Figs. 13
and 14). There are also “beakers” that rise up
steeply from a flowing stepped foot and whose
rims flare out like trumpets - the typical shape
for beaker vases with urushi decoration (Fig.
15).

Assuming the 3 vessel shapes referred to
as being representative of the entire group of
urushi vases and the stocked wall panels in the
blueprints as also being reflected in those not

illustrated, this would necessitate a quantity
of urushi vases that did not exist in the early
18th century. The asymmetrical blueprint
for the room’s northern wall - with empty
mirror space to the left and porcelains to the
right — was, however, undoubtedly to be seen
as a proposal designed to leave room for the
client’s intentions. Were the blank mirror on
the left-hand wall panel to be repeated on the
right, this would enable the palace garden to be
impressively brought into the room, the layout
would correspond to that for the window facade
opposite and — even more astonishing — the
plans would conform far more closely to the
number of Japanese vases with urushi appliqués
actually held at that time. Indeed, all 20 of the
Birdcage Vases cited in the inventory would
have been exhibited.

1.1.5 Birdcage Vases

The Birdcage Vases are likewise categorised
as being “Blue-and-White East Indian Porcelain”
in the 1721 inventory and are described in detail
in entry N 18: “20 round vases, broad and open
at the top but tapering towards the bottom,
having gilded outer bars that enclose copious
birds and flowers in porcelain so as to give the
effect of birdcages. There are handles half way
up on either side, each in the shape of a white
elephant’s head and trunk, that are cemented
on. The gilding on these vases was applied from
cardboard" and does not adhere well. One is
damaged and they are all 22’ in. high and 15%

19)s9

in. in diam (Fig. 16) 7"

Fig.15 (Left) This vase shape is designated as being a “beaker”
in early inventories of the collection.

Fig.16 (Right) The swastika pattern in the central panels was
replaced by sand-graining when restoring some of the vases,
no doubt because the latter was easier to execute (Inv. No. PO
3801).



Fig.17 The historical inventory number N 18 plus a zigzag line
has been preserved in a readily legible state only on a single
vase (Inv. No. PO 5182).

The cipher N 18 and a zigzag line to indicate
“Blue-and-White East Indian Porcelain™ is
only now clearly legible on a single one of the
currently-known vases. This is not particularly
surprising, since the markings were not incised
into pieces of this kind but were merely entered
on the glazed base in ink (Fig. 17).

The trumpet-shaped bodies of the Birdcage
Vases are decorated in underglaze blue inside
and out. Two three-clawed dragons chase
flaming pearls through clouds around each
vase’s inner rim whilst its outer rim is decorated
with trailing peony. Elephants’ heads are fitted
like handles. Lower down, the vessel is encircled
by a gilded metal cage secured by 2 wooden
hoops and embellished with a cloud collar
similarly made of gilded papier maché. Inside
the cage, a pair of stylised green pheasants sit
on authentically coloured wooden rocks against
a golden backdrop. Four large lanceolate panels
towards the top of the vase are filled with gilded
urushi, 2 areas of swastika ornament alternating
with panels into which grains of sand have been
strewn to great effect.

The lanceolate panels, the back of the cage
and a strip approx. 2 cm wide on the vases’
footrims have been left free of glaze and un-
derglaze decoration. These resultantly rough,
unglazed areas were designed to ensure
enhanced adhesion of the planned urushi
appliqués™.

It is not unfortunately possible to wholly
piece together the history of these unusual
garniture vases. Many records have been lost or
else are couched in such general terms that they
cannot be assigned to any specific work of art

— some items went undocumented or have yet to
be found. Attempts at piecing together the facts
frequently border on speculation or are akin to

games with numbers".

Manufactured in the Japanese town of
Arita in around 1700, the vases were carried to
Europe by sea.

At least 10 are documented as having been
purchased in 1716 and 1717, those brought from
Holland to Dresden by the Saxon envoy General
Count Lagnasco™” for Augustus the Strong™.
He purchased them as sets of 5 rouleaux a gages
at the handsome price of 300 Dutch florins per

VaSCZ4).

As mentioned earlier, the Birdcage Vases
are identifiable on Longuelune’s 1735 plans
for the Gartensaal on the ground floor of the
Japanese Palace and, assuming a given method
of counting, all 20 specimens entered in the first
inventory were also envisaged for inclusion in
the scheme.

The descriptions provided for the vases in
the 1770/79 inventories are virtually identical
- though it was observed that: “The gilding is
in poor condition; 8 handles have also come
away”””. Holdings had additionally fallen to 14.
Next to this original inventory entry in black
ink, there is an additional note in red stating:
“There are only 13 according to Bedmaster
Lechner”*. This addendum squares with the
number of vases that were still in the Porcelain
Collection in 1999. It would nonetheless be
wrong to conclude from this that no birdcage
vases left the collection in the intervening
period, as is illustrated below.

The Japanese Palace had to be cleared out
before its root-and-branch conversion could
commence in 1727. A room in the State Apart-
ments on the first floor of the Royal Palace had
just been vacated, thus nevertheless offering
a means of displaying at least a small fraction
of the immeasurable wealth of porcelain held.
Referred to variously as the Turmzimmer
(“Tower Room”) or Buffet, it had already been
opulently appointed owing to its previous
use and it was simply necessary to stock wall
consoles already in place with the most choicely
beautiful porcelains®”. Though this may initially
only have been deemed a temporary solution
while work on the Japanese Palace proceeded,
photographs of the Tower Room from the late
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Fig.18 This shot of the Tower Room taken in 1896 shows
birdcage vases placed on the cornice beneath the ceiling.

19th century bear witness both to the longevity
of this solution and to large numbers of birdcage
vases having been considered worthy of display
there (Fig. 18)™".

The 19th-century inventories for this room
are couched in such vague terms, however, that
it has not so far been possible to match specific
entries with specific pieces. The vases were
first conclusively documented in 1920 as part
of the settlement between the State of Saxony
and its former monarchy on how property was
to be divided between the 2 parties®™. The list
itemises all movables and in addition cites the
numbers for works of art in the Royal Palace
issued earlier on. Seven birdcage vases are
recorded for the Tower Room and 2 each for the
French Gallery and the Loggia.

The dividing-up of holdings between the
Japanese Palace, Royal Palace and, already at
that time, the Zwinger has made it difficult to
reliably quantify individual groups of items.
Areas of jurisdiction were not always clearly
defined and hence it is quite possible that the
vases have been relocated more frequently over
the past 300 years than can now be known.

The guides for the “Royal Saxon Porcelain
Collection” that emerged out of the Japanese
Palace holdings, for instance, cite conflict-
ing numbers of such garniture vases. The
first “Inspector” of the collection, Dr. Gustav
Klemm, speaks of 4 birdcage vases in 1834. At
the same time, however, he presumes China to
be the country of origin of all Japanese vases
with urushi appliqués and believes the unglazed
areas to be “coated” with a “cardboard-like
substance that may have been made with rice
flour”.

A further catalogue by the same author
followed soon after, in 1841, in which the
number of vases is given as 5. It is also stated
that the “finest of the vases [...] have been
restored by the skilled conservationist Solbrig
over recent years”". This may refer to the res-
toration work during which the swastika pattern
in the lanceolate panels was replaced on some
of the vases. The cages are said at this time to
have contained “seated guinea fowl and other
birds, partly in wood, partly in porcelain, which
are all colourfully lacquered”. Given that the
birds in the cages are now all in porcelain; this
remark suggests that replacements were made
at the Meissen Manufactory not only for the
elephants’ heads™ but also for the birds.

The succeeding Director, Theodor Graesse,
similarly mentions 5 birdcage vases in 1873 and
goes on to say: “Attempts to mend these relief
mouldings undertaken here in the first quarter
of the present [19th] century by the conserva-
tionist Solbrig were a complete failure”™.

Ernst Zimmermann'® speaks of just 3
birdcage vases in his “Guide through the Royal
Porcelain Collection at Dresden” published in
1914,

Lists of surplus specimens to be offered for
sale from the copious holdings were drawn up
both in the 19th and early 20th centuries. A
sole reference to 2 birdcage vases was made in
1920, and these may be the 2 vases auctioned
by Lepke that year. The auction catalogue for
wares from the “Saxon State Collections” illus-
trates 2 vases (Fig. 19)’”. Lot Number 1488 is,
however, without doubt a specimen still held in
the Porcelain Collection, meaning either that

1489

Tafel 56
&

Fig.19 The Rudolph Lepke auction house offered 2 birdcage
vases for sale in 1920. The vase on the left is nevertheless
still in the possession of the Porcelain Collection (Inv. No. PO
5182).



one of the 2 vases did not find a taker or that the
picture is not of the items being auctioned.

The figures in the auction catalogue are of
vases that had already been restored when the
auction was held. The swastika pattern in the
central lanceolate panels has already been sub-
stituted by sand-grained urushi appliqués.

Of the 20 vases recorded in the 1721
inventory, 11 were subsequently documented as
being in the Royal Palace and 5 in the Porcelain
Collection. The fate of the 4 remaining vases is
unknown; they may have been reclassified as
the royal family’s private property and could
have been sold on from there.

1.1.6 Japanese birdcage vases around the
world

The following compilation from various
sources is an attempt to collate information on
all birdcage vases currently known of. It may be
added to in the future as further discoveries are
made.

The entries are in chronological order of doc-
umentability.

e The Porcelain Collection of The Dresden
State Art Collections

The first inventory of the collection - under-
taken in 1721 - listed 20 vases that were to be
displayed in the Japanese Palace. These items
were variously located at the Royal Palace. It is
highly likely that 7 were in the Tower Room and
4 in other rooms. Five were demonstrably part
of the Royal Porcelain Collection in the 19th
century, of which 1 or 2 were sold at auction in
1920.

Thirteen vases existed after World War 11, of
which 4 were passed to the “House of Wettin”
society in 1990. They are now in the art trade.

A single rim shard painted in underglaze
blue with minimal remains of urushi testifies to
a further vase having existed. Thus, besides this
shard, the Porcelain Collection currently has
custody over 9 Japanese birdcage vases.

e Chateau de Pau, Pau

Louis-Henri, duc de Bourbon and 7th Prince

de Condé, acquired 5 vases between 1720 and
1735, which he arranged to have inventoried for
the Chateau de Chantilly in 1740. Three vases
were confiscated during the French Revolution
that are now exhibited in the Chateau de Pau®”.
The whereabouts of the other 2 vases are not

known™.

* The Rijksmuseum, Amsterdam

Three vases entered King William the First’s
Royal Cabinet of Curiosities as gifts in 1818.
Two of them were donated to the Rijksmuseum
when the collection was divided up. The third
vase, which was damaged from the outset,
came to the Museum of Ethnology in Leiden
in around 1900 and was presumably destroyed.
Here, too, it was initially believed in the early
19th century that the vases had been made in
China™.

¢ The Ashmolean Museum, Oxford

This Museum owns 2 of the vases. One
specimen merely comprises the blank porcelain
vessel — the cage and urushi appliqués are
missing. The other item was acquired from the
art trade in 1992*”. Its former owner declared it
as having been one of a pair that passed straight
from a descendant of the Saxon House of Wettin
to Galerie Werner in Leipzig some time before
World War II. The second specimen is said
to have been completely destroyed during the
war"’. The vase in the Ashmolean Museum
can hardly be one of the items auctioned off by
Lepke in 1920, since it still bears the original
urushi appliqués.

* The Peabody Essex Museum, Salem, Mas-
sachusetts

The Museum bought a birdcage vase from
the art trade in 2000 that is said to have come
from a private Dutch collection*”. The vase
does not match the photo in the Lepke auction
catalogue of 1920. It differs significantly in
that, unlike the piece illustrated, there is a
cloud collar around the cage. The manner of
execution of the additions to the lanceolate
panels nevertheless almost certainly points
to its having come from the Japanese Palace
holdings. The areas in question have had grains
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Fig.20 Japanese number characters were inscribed into the
insides of the necks of some vases prior to glazing (Inv. No.
PO 5181).

of sand applied onto a reddish ground in a way
similar to that found on some of the specimens
from the Dresden collection®. A conservation
report on the vase produced in 2002 addition-
ally casts doubt on the elephants’ head handles
being original*”. Several heads in the Dresden
holdings have likewise been replaced with
replicai )made at the Meissen Porcelain Manu-
5

factory™’.

* The Kyushu Ceramic Museum, Arita

The Ceramic Museum in Arita exhibits
a slightly smaller, somewhat altered and
seemingly unique version of these vases with
birdcages.

Twenty-one specimens are currently known
of, 2 further ones are reported to have been
destroyed and the rudiment of one additional
birdcage vase still exists.

1.1.7 Mysterious numbers

Some birdcage vases are marked on the
inside with Japanese number characters applied
prior to glazing and the ensuing firing (Fig.
20). So deep inside the necks of vases are these
symbols that they had not hitherto been noticed.
Interpreting them appears to be fraught with
difficulties, however, and has given rise to a
variety of findings. Evidently, though, vases in
Dresden and Pau definitely do feature a system
of marking with figures from 1 to 9. The vase in
the Rijksmuseum may have been marked using
a different counting system corresponding to
the alphabet, and there are additionally vases

that bear no numbers at all. Unfortunately still a
number of specimens have not been possible to
check yet.

Given that numbering procedures of this
kind are decidedly the exception on East Asian
export porcelain, these figures may indeed relate
to a specific order.

1.1.8 Birdcage vases from the Meissen
Manufactory

Augustus the Strong’s predilection for these
vases did not just manifest itself in the numbers
he acquired and the choice of the room for them
in his Japanese Palace. A major order for copies
from his own nearby Meissen Manufactory had
the purpose of enriching his domestic products
in prominent surroundings whilst also pointing
up the special skills of Saxon artists. A “speci-
fication” dated 28 March 1730 cites under Item
IT “50 birdcages after Japanese decoration and
painting [...]” and under Item V “20 birdcages
in blue and gold porcelain [...] into the 2 corner
pavilions, where blue and gold porcelain is to
be displayed™®. Production difficulties and
waning interest in implementing the Palace
plans may be the reason behind so few of the
ordered items actually being delivered. Though
the Meissen copies almost exactly match their
Japanese prototypes in shape and size, no com-
parable material existed in Europe with which

Fig.21 Copy of a birdcage vase in Meissen porcelain with
violet ground and Kakiemon decoration (Inv. No. PE 3715).



the urushi appliqués could have been replicated.
The makeshift solution adopted was to develop
the swastika pattern into relief moulding in
porcelain. The wooden mount for the cage was
modelled in porcelain instead and the elephants’
head handles were luted directly onto the vessel.
On most of the extant vases, the trailing peony
gave way to a monochrome ground and the
panels were, as stipulated in the order, filled
with “Japanese decoration and painting” in the
Kakiemon style (Fig. 21). Only one of the vases
in the Porcelain Collection is particularly close
to the Japanese original - unfortunately only as
a fragment.

Endnotes

1) Prince Elector Frederick Augustus I, as King of
Poland Augustus IT (1670-1733).

2) With an interregnum between 1706-1709.

3) Jacob Heinrich Imperial Count von Flemming,
(1667-1728).

4) Matthiaus Daniel Péppelmann, Senior Master State
Builder, (1662-1736).

5) Schwarm 2014; Cap. III. Die Sammlung im Holl4n-
dischen Palais, pp 83-167.

6) Architects principally involved in the Palace assign-
ment were Matthdus Daniel Poppelmann (1662-1736),
Zacharias Longuelune (1669-1748), Johann Christoph
Knoffel (1686-1752) and Jean de Bodt (1670-1745). An
exhaustive study of the building‘s architectural history
is currently being prepared by Stefan Hertzig and
Kristina Friedrichs.

7) Prince Elector Frederick Augustus III, as King of
Poland Augustus III (1696-1763).

8) Inventarium iiber das Palais zu Alt-Dresden. Anno
1721.

9) The 2 very similar inventories are hereinafter
referred to as “1770/79”.

10) Internal count 2014/15.
11) Internal count 2014/15.

12) Inventarium iiber das Palais zu Alt-Dresden. Anno
1721. SKD inventories, no. 324, 1721.

13) SKD inventories, no. 324, 1721, pp 339-343: “Die
Vergoldung ist schadhaft”, “Die Mahlerey und Ver-
goldung ist zum Theil wieder abgegangen” or “die
Mahlerey ist auf Pappe und springt sehr ab”.

14) Graesse 1873, pp 1-2.

15) Sponsel 1900, pp 19-20.

16) Zacharias Longuelune (1669-1748), Court Master
Builder from 1713 and, from 1731, Senior State Master
Builder at the Saxon Court. The plans are dated “1735”.
Blueprints from 1730/31 also relate to this phase of
construction, though. They constitute a planning
concept finalised during Augustus the Strong’s own
lifetime. Many thanks to Kristina Friedrichs and
Stefan Hertzig.

17) Often only one wall design was considered in
earlier counts.

18) Translated literally from the German phrase von
Pappe aufgetragen.

19) SKD inventories, no. 324, 1721, N. 18. pp 342-343,
“20 Stk. runde Vasen, so oben breit und offen sind,
unten aber schmahl zu gehen und ein vergoldtes
Gatter von auen haben, darinnen allerhandt Vogel
und Blumen von Porcelain stehen und also Vogelbauer
bedeuten. In der Mitten sind auf beyden Seiten Hand-
griffe, jeder in Form eines weiflen Elephanten Kopfs
und RiBels, welche angekiittet sind.”

20) See Chapter 3, 3.1 The Birdcage Vase Restoration
(urushi)

21) Cassidy-Geiger 2003, p 127, Cassidy-Geiger

cites the relinquishing by order of Augustus I1I of 2
“birdcage garniture items” to Maurice of Saxony in
September 1737 as being the reason behind the reduced
tally of Japanese vases in the 1770/79inventory. Given
that the ware relinquished also included 2 Meissen
animals, though, it is at least conceivable — if not

more probable — that the 2 vases were in fact Saxon in
origin.

22) Lagnasco, Peter Robert Taparelli Count (1659-
1735).

23) Quoted from: Weber 2013, p 29. Cf. SichsHSTA
Dresden, 10026 Geheimes Kabinett, Loc. 380/3,
fol.156a, 159b, 167a, 175a, 203b. The acquisition of
10 vases in 2 consecutive years makes it seem hardly
credible that Augustus the Strong ordered his ware
directly from Japan.

24) SachsHSTA Dresden, 10026 Geheimes Kabinett,
Loc. 380/3, fol.304r, 314r. Many thanks to Ruth Sonja
Simonis, who recently found the receipts for the
purchase of the vases in the archives.

25) SKD inventories, no. 334, 1779; N. 18, fol. 4v-5r.
“Die Vergoldung ist defect, auch sind 8 Handgriffe
abgegangen.”

26) Joseph Lechner, Bedmaster (Supervisor of the
Royal Household) in the Japanese Palace. “Sind nach
Angabe des Bettmeisters Lechner nur 13 Stiick.”

27) The silver buffet previously installed here was
moved around 1730 to the Griines Gewdlbe (“Green
Vault”) likewise in the Royal Palace.

28) The photographs show what are known as Four
Elements vases in Meissen porcelain on the consoles
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from which both the feet and covers have been
removed. The distances between the already fitted
consoles evidently determined what size of object
could be exhibited. At from 48-52 cm high, the
birdcage vases are fairly identical to the Four Elements
vases without their feet. The Four Elements vases had,
for one thing, yet to be produced when the Room was
furnished in around 1733 and there was hardly another
group of single-type porcelains available in such quan-
tities and of such a size. Though there is no evidence
for this, it nevertheless seems conceivable that the
birdcage vases predominated on the central wall of the
Tower Room. Perhaps they were only moved to the
optically distant cornice beneath the ceiling once their
state of preservation had deteriorated further.

29) Royal Palace inventory 1920, supplementary
inventory for the Settlement Agreement; Saxon State
Archives at Dresden, 10701, State Chancellery no.
492.

30) Klemm 1834, p 82 ff.
31) Klemm 1841, p 87 ff.

32) See Chapter 1, 1.2 The birdcage vase in Arita
porcelain.

33) Graesse 1873, p 2.

34) Ernst Zimmermann (1866-1940); from 1898
Assistant, 1906 Manager and from 1912-1933 Director
of the Collection; cited in Fichtner p 78.

35) Zimmermann, 1914; p 106.

36) Lepke, p 74 and Plate 56, catalogue nos. 1488 and
1489.

37) Impey 1994, p 11.
38) Many thanks to Isabelle Pébay-Clottes.

39) Jorg 2003, cat. no. 344; many thanks to Isabelle
Garachon.

40) Sotheby’s Amsterdam, 7 May 1992, lot 389.
41) Impey 1994, p 11; many thanks to Clare Pollard.
42) Jorg 2003, cat. no. 344.

43) A comparative examination has still to be
performed.

44) Conservation report in the Museum’s files.
45) Many thanks to Karina Corrigan.

46) Sponsel 1900, p 38; Eine ,,Specification” vom ,,28.
Martii 1730 nennt unter Position II. ,,50 Stiick Vogel-
bauer nach Japanischer Zeichnung und Mahlerey [...]*
und unter Position V. ,,20 Stiick Vogelbauer von blau
und goldenen Porcelain [...] in die beyden Eck-Pa-
villons, wo blau und goldenes Porcelain aufgesetzet
werden soll.“

47) Johann Friedrich Bottger (1682-1719).
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Photographs

Fig. 1 The Albrechtsburg at Meissen, wall painting
by Paul KieBling in the Bottger Room, photo: Dieter
Krull, Dresden.

Figs. 2, 6, 8, 14, 17, 20, 21 Heike Ulbricht.

Fig. 3 Andreas Hummel, Dresden; www.arte4d.de.

Figs. 9, 10, 11 Saxon State Archives Dresden, Inv. Nos.

10006-Cap02-no.15-sh. 11b, c and e.
Fig. 4 Jirgen Losel.

Fig. 5 SLUB Dresden / Deutsche Fotothek, Hohne,
Erich and Pohl, Erich between 1960 and 1963.

Fig. 16 Adrian Sauer.
Fig. 18 Royal Palace, Rommler and Jonas, 1896.
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1.2 The Birdcage Vase in Arita porcelain

Koji Ohashi, Honorary Advisor to the Kyushu Ceramic Museum

1.2.1 The history of exporting Arita porcelain
to Europe

Porcelain production in Japan was started
in Arita, Saga Prefecture, Kyushu by Korean
potters in the 1610s, during the early Edo era.
Kilns soon spread to the Saga and Nagasaki
regions, collectively known as Hizen Province
at the time, and thus the porcelains produced
in these areas are called Hizen porcelain today.
During the Edo era, Hizen porcelain was
called “Imari Yaki" (Imari porcelain) since the
products were shipped from Imari port. The
core of Hizen porcelain production was at the
kilns in Arita and there were 13 of them by the
middle of the 17th century.

In the early Edo era, Japan still imported
porcelains from China, among which the best
quality was produced in the Jingdezhen kilns
in Jiangxi, China. Hizen porcelain, the first
domestic Japanese porcelain, initially spread
in the domestic market to compensate for a
shortage of imported Chinese porcelain. The
dispute over the Ming-Qing transition in 1644
caused drastic declines in the import of Chinese
porcelain. As a result, the Hizen porcelain
industry came to dominate the domestic market.
Additionally, the potters from the Jingdezhen
kilns and in other areas affected by the war left
the country and brought various techniques,
including iroe (overglaze enamelling), to Arita
in Hizen province. As a result, the porcelain
technique in the Hizen kilns shifted completely
from the Korean to the Chinese style. The Arita
kilns started to produce iroe porcelain in the
late 1640s and soon achieved a thin and sharp
style like the Jingdezhen in the 1650s. Accord-
ingly, the standard process of shosei (firing) also
changed from once (honyaki (main firing) only)
to twice (suyaki (biscuit firing) and honyaki). In
the case of iroe porcelain, the colour is fixed in
an akaegama, a low-temperature shosei kiln.

The export suspension of Chinese porcelain
affected not only Japan, but also a vast area
stretching from Southeast Asia to Europe.
Consequently, as early as 1647, according to

documentation from the Dutch East India
Company, Chinese ships sailing against the
Qing dynasty started carrying Hizen porcelain
from Nagasaki to Cambodia in the Indochina
peninsula. The Netherlands initially waited for
the war to end and China to restart trade by
selling its stock of Chinese porcelain. But when
the Qing dynasty restricted maritime access to
China in 1656, the resumption of export became
less certain. Therefore, the Dutch East India
Company started exporting Arita porcelain
to Europe in 1659 after testing the quality of
samples that they ordered and brought back
from Arita potters.

Judging from the porcelain wares found in
Europe, it is possible to say that Arita porcelain
was mainly exported to Europe, while the
products from other Hizen porcelain kilns were
sent to Southeast Asia. It is also possible to
say that it was only until 1684, when the Qing
dynasty restarted its porcelain trade, that rather
a large amount of Arita porcelain was exported
to Europe. When the civil war in China ended
in the surrender of the Zeng clan in Taiwan in
1683, the Qing released “Zhan Hai Ling” to
restart foreign trade. Chinese porcelain started
to be exported worldwide, and Hizen porcelain

Fig. 1 Covered jar with figures with umbrella, Arita, 1670-1690,
H. with cover 57.3 cm, Dresden State Art Collections.



quickly lost its share of the Southeast Asian
market. Arita porcelain also came into com-
petition against Jingdezhen in the European
market. Jingdezhen became the dominant blue
and white utility ware. Arita porcelain shifted
to decorative ware, and the percentage of iroe
porcelain increased. In the 1670s, Kakiemon
style iroe porcelain was created using the
high-level techniques of the Kakiemon kiln.
They were exported to Europe until the 1690s
and highly acclaimed by the European royalty
and nobility. The typical Kakiemon style iroe
porcelain included a perfect plate and bowl with
a milky white nyuhakude (nigoshide) body and
a jar and a vase made by the itatsukuri (slab
building) method. ltatsukuri is a moulding
method employing half-dried same-sized clay
plates, used mainly for making square jars,
vases or incense burners. Since the moulding
process needed to be completed quickly before
the clay plates dried, it was impossible to make
large pieces. The size of typical Kakiemon style
made by the itatsukuri method was roughly 33
cm high at most. However, during the period
Kakiemon was very popular, Arita’s other kilns
produced and exported large-size wheel thrown
jars, with bright-coloured painting similar to
Kakiemon applied. Large Jar with Figures with
an Umbrella (Fig. 1) is an example of such, and
it is 58 cm high with the lid. As the kogata vases
in the Museum Hessen Kassel (Wilhelmshohe
Castle) in Germany show, the same umbrella
figure design was used in different products,
which had not occurred before then (Fig. 2). The
kogata vases are as tall as 47 cm A 32 cm high
large bowl with an identical design was also
produced around the same time.

It seems that sets of highly decorative large-
size jars and vases began appearing at the end

Fig. 2 Pair of vases with Japanese apricot, bamboo, bird and a
figure, Arita, 1670s-90s, H. 47.5 cm, Museum Hessen Kassel
(Wilhelmshohe Castle).

Fig. 3 A Set of Jar w-ith Lion lid and vases, Arita, 1690-1720, H.
(jar) 87.4 cm, H. (vase) 59.8 cm, Kyushu Ceramic Museum.

of the 17th century because German royals of
the time were competing with each other to
have the best “porcelain room” in their palaces.
The trend continued in the 18th century, and
the production of large jars and vases for the
interior decoration of palaces also continued.
Around the 1690s, the Kakiemon style gave
way to another type of iroe porcelain called
the Kinrande style that used underglaze blue
instead of milky white, as well as overglaze
red and gold enamels. Being influenced by its
competitor, Jingdezhen’s Kangxi style iroe
porcelain, the green and blue colours originally
used in Kinrande eventually changed to brighter
yellow-green and sky blue.

At this time, a large jar over 60 cm high,
including the lid, began to be produced on order
from the Dutch East India Company. A set of
3 jars and 2 jars was commonly exported to
Europe.

Between the 1690s and the 1710s, during the
early stages of the Kinrande style emergence,
jars and vases with urushi decoration on Arita
porcelain were produced (Fig. 3) and exported
to Europe, mainly to Germany. In other words,
in its one hundred years of export history to
Europe (1659-1757), Arita porcelain with urushi
decoration was produced only for 20 years.
Although urushi products were exported to
Europe in the 17th century, the price did not
seem to match market demand and caused
the Dutch East India Company to shift to a
porcelain with urushi decoration toward the
end of the century. This type of decoration was
normally applied to large jars and vases. Since
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a set of 5 pieces with urushi decoration does
exist, the style might have developed in the
process of producing a 5-piece porcelain set.
Sets of large-size (over 60 cm high with lid) jars
and vases seem to have often been exported to
Europe after the 1690s in wakini (private) trade.
According to Teijiro Yamawaki,"” The Cargo
List of Chinese and European Ships shows that
2,256 jars and 1,286 vases were exported in the
6th year of Hoei (1709), 9,619 jars and 4,076
vases in the first year of Shotoku (1711), and
2,180 jars and 1,490 vases in the second year
of Shotoku (1712). The ratio of jars to vases,
especially in the Shotoku lists, is about 3 to 2.
The jars and vases in European palaces today,
however, were bought individually or in sets of
2. Since it is common to find the same design
products in other places, it is thought that they
were originally exported as part of a larger set,
but distributed individually in Europe for some
reason.

The basic design of the jar and the vase can
be characterized as follows. The knobs on jars
made between the 1670s and the 1690s (Fig.
1) were often flat. This design resembles the
knob of the typical Kakiemon style Hexagonal
jar of the 1670s to 1690s or the Kakiemon style
cover knob. A small shishi (lion)-shaped lid
is also found from the same era. In the 1680s
and 1690s, a gem-shaped lid appears, and as
the size of the jar and the vase became larger
in the 1690s, the size of the shishi on the lid
also became larger (Fig. 3) and knob variety
increased.

Flower vases appear in around the 1670s to
1690s using the same design as the jar. Most
had a trumpet-shaped opening on top which
was called kogata (Fig. 2). Vases of the same
design were produced as early as the 1660s in
Hizen celadon ware. The celadon vase typically
had 2 handles and probably originated from
the design of bronze vases. Examples of an
over 40 cm vase are the previously mentioned
iroe vases with Japanese apricot, bamboo, bird,
and a figure (Fig. 2) in the broad category of
Kakiemon style that was made in the 1680s.
Although the number was small, large vases in
blue and white porcelain were also produced
between the 1680s and the 1690s.

The Birdcage Vase in this restoration project
was produced between the 1690s and 1710s,

when the 5-piece sets of Kinrande style jars
and vases were starting to be produced. During
the same period, jars and vases with urushi
decoration on porcelain bodies were produced,
and a trumpet-shaped vase was commonly
produced in a 5-piece set of jars and vases.
The body of the vase without the birdcage and
elephant-head handles is trumpet-shaped, and
thus the Birdcage Vase is thought to have been
a new creation intended to capitalize on the
growing popularity of trumpet-shaped vases.
However, there is no matching jar of the same
birdcage design. Additionally, in the floor plan
believed to be the display plan of the Japanese
palace in Dresden drawn in 1735, 7 birdcage
vases with elephant-head handles are described
among other porcelain wares displayed on
2 walls. Oliver Impey points out that these
vases are the same as the original birdcage
vase with elephant-head handles produced in
Arita”. According to the floor plan, each vase
was displayed as an independent piece with
no paired jar. It may be that these vases with
the birdcage and elephant-head handles were
specially made, rather than as part of a set.

Arita porcelain with urushi decoration seems
to have ended in the 1710s, and it is probably
because of the high price of such products. After
the export of urushi-decorated porcelain ended,
export porcelain went in 2 directions: iroe
porcelain with black background, and highly
decorative jars and vases with red background.
In other words, Arita’s porcelain painters were
ordered to produce urushi-like designs using
black and red backgrounds. These products
characterize the export porcelain to Europe
from the 1740s to 1750s. The official export
of Arita porcelain by the Dutch East India
Company ended in 1757.

Export ended because Arita lost in the
pricing battle with Jingdezhen porcelain, and
the Netherlands’ economic power declined after
defeat in the Anglo-Dutch Wars. Additionally,
porcelain production started up in Meissen and
other areas of Europe in the early 18th century.

Hizen continued expanding as a major pro-
duction site for the domestic market. It was only
in the late 19th century that it started exporting
its products abroad again.
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1.2.2 The Birdcage Vase in Dresden

The body of the Birdcage Vase (Frontispiece,
1690s-1710s, Dresden State Art Collections,
D. 37 cm, H. 52 cm, PO. 5178) was turned on a
potter’s wheel, and it appears that the unglazed
convex reliefs in the shape of lotus petals
around the body were created by scraping the
surrounding area. The birdcage part is also
unglazed”. The surface of the trumpet-shaped
vase is painted with a peony arabesque pattern,
and the inside of the rim is painted with a cloud
and dragon pattern using gosu (Cobalt (II) oxide
pigment). A transparent glaze is poured over the
painting, as well as inside kodai (foot stand).
The mark inside kodai indicates that a support
was placed inside at the time of honyaki.

The elephant-head handles, a pair of
pheasants inside the birdcage, and Japanese
apricot flowers were made and baked sepa-
rately from the body in Ahonyaki. Since the
birdcage part was not dismantled this time,
not all the parts were fully observed. It is
unclear how each part of the vase was placed

Po &176
Fig. 4 Birdcage Vase, Arita, 1690-1720, Dresden State Art Collections. a: Inside of the rim without the trace of repair using bolts
(P0O.5182). b: Inside of the rim with the trace of repair using bolts (Inv. No. PO 5176).

inside the kiln. The elephant-head handles and
pheasants were moulded using a pair of vertical
clay moulds, which was a popular method for
making such objects in the 17th century. The
2 parts of the object made by press-moulding
(making a shape by pressing clay into a clay
female mould) were attached, and the joint was
smoothed with the fingers. The apricot flower
was created by combining individually shaped
petals. Afterward, the clear glaze was applied.
The rock part looks to be unglazed, yet this is
unclear. The legs of the pheasant were not made
of porcelain because they had to be inserted
into the small holes in the body of the pheasant.
These parts are normally left unglazed. There
must also be other parts left unglazed for
placing the porcelain in the kiln. Since glaze has
a glassy texture, it melts in sonyaki that reaches
over 1300°C. If the glazed parts touch each
other, the melted glass will fuse them together
and they cannot be separated after firing.

The pheasant is probably made with a white
porcelain body. After honyaki, the neck and
head of the male pheasant were painted black,

Fig. 5 Birdcage Vase, Arita 1690-1720, Dresden State Art Collections. a: Arita’s elephant-head handles (Inv. No. PO 5182). b:

Meissen’s elephant-head handles (Inv. No. PO 5176).
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and then with purple. The wings of the bird
were outlined and dotted in black with purple
paint on top. Akadami is applied to the edge.
Akadami is a method of painting that uses a
thick dami brush to push out the pigment to
paint the area.

After dotting the edge of the eyes, akadami
is applied. The eyes are expressed in black
and yellow. The beak is painted in yellow. The
female pheasant is painted mainly in red. The
head is red, and the wings are outlined in black
and dotted in red with akadami on the edge. The
eyes are painted in yellow with black lines. The
beak is yellow, but outlined in red.

These are the characteristics of the birdcage
decoration seen in the photos of the cleaned
artefact. Please note that these observations are
based on the photos only, not the actual object.

The base of each elephant-head handle is
whiter than regular Arita porcelain, and using a
bolt to attach the part to the vase seemed to have
been done much later. To confirm the original
status of the vase, we inspected similar vases in
Dresden in early August, 2016 and found 2 vases
without the bolt, that is, with no holes on the
porcelain body (Fig. 4a). There was also a set of
elephant-head handles with Arita characteristics
(Fig. 5a) and they appeared to be attached to the
unglazed porcelain body with white glue. After
being moulded with white porcelain, the eyes
of the elephant-head handles were rimmed by a
black line with an additional green line on top,
and the inside was painted yellow. The mouth
was red with pale red ivories, and the ears were

Fig. 6 Birdcage Vase, Arita,1690-1720, H. 41.5cm, The Kyushu
Ceramic Museum.

painted pale red with a touch of golden lines.
The expression of the eyes was different, too —
the Arita version has the eyeball a little lower,
and the Meissen a little higher.

Originally, the elephant-head handle parts
were made in Arita, and all the parts were put
together in the decoration process. The birdcage
was attached after placing the pheasants,
Japanese apricot flowers, and rocks, and the
elephant-head handles were glued onto the
porcelain body with an extra metal support to
fix the edge of the elephant’s trunk to the top of
the birdcage.

When a copy of the vase was made in the
Meissen kiln that started porcelain production
in the early 18th century, a copy of the ele-
phant-head handles was also made; they were
used to replace the original Arita handles, with
bolts inserted through holes made in the body
(Fig. 4b). A copy made in Meissen has been in-
troduced by Impey in his book”. Based on the
“Order Records” in the “Production Research”
section in Ulrich Pietsch’s account published
in 1996, it is possible to say that the first copy
of the elephant-head handles was produced
in Meissen in 1727. It is thought that the ele-
phant-head handles made in Arita were easily
damaged and probably did not stay long on the
porcelain. The Zwinger palace has 9 birdcage
vases, while another belongs to the Rijksmu-
seum in the Netherlands”, and another to the
Ashmolean Museum of Art and Archaeology
in the United Kingdom®. There is another vase
without the birdcage”, and the Kyushu Ceramic
Museum has one with a slightly different
design (Fig. 6). The one in the Kyushu Ceramic
Museum has a different pattern on the inside of
the rim.

Where do the shape and the design of the
vase come from?

The first artefact recalled by the vase with
elephant-head handles is the Blue and White
Dragon Jar with Two Handles (British Museum
David Collection”, H. 63.6 cm) from Jingdezhen,
China in 1351, which is known as the David
Vase (Fig. 7). Though this is much older than
the Birdcage Vases, they share not only the el-
ephant-head handles but also similar painting
designs. Where banana leafs are painted in
unglazed blue in the David Vase, the Birdcage
Vase for the restoration project has lotus petals



Fig. 7 Blue and White Dragon Jar with two Handles,
Jingdezhen, (Jiangxi), 1351, Yuan, H. 63.4 cm, British Museum
David Collection.

on its body. Though they are different plants, the
shape of the lotus petal resembles the banana
leaf. Also, while the Birdcage Vase has a peony
arabesque pattern on its body and the David
Vase has a chrysanthemum and arabesque
pattern on its rim, the foot is painted with a
peony arabesque pattern on both the Birdcage
Vase and the David Vase. Finally, the body of
the David Vase has a cloud and dragon pattern
and the Birdcage Vase has the same pattern
on its rim. Considering these similarities, it
is possible that the Birdcage Vase design was
based on the David Vase or something similar.
Since it is unknown where the David vase was
in the 17th century, it is impossible to prove a
direct link between the 2. However, it is still
possible that a similar Chinese porcelain was
used as a model for the Birdcage Vase. It is in-
teresting to think about how much of the design
was requested and how much of it was based on
the creativity of the Arita potters.

The painted pattern of gems, as well as of
clouds and dragons, is similar to that on porce-
lains from the Kakiemon kiln in the late 17th
century. However, upon closer inspection, while
flaming gems normally have flame around
the jewel, the one on the Birdcage Vase has a

beard-like flame only at the top of the gem. This
type of gem pattern is found at the Higuchi kiln
in the late 18th century”. The expression of the
dragon scale is like one found on an excavated
artefact also found there, though it is not

The wave-like cloud of the Birdcage Vase has
no other examples. The David Vase has 2 layers
of waves under the cloud and dragon pattern,
and thus the idea could have been taken from
the design of the David Vase. Detailed lines
used for the expression of flowers in the peony
arabesque pattern can be found at the Higuchi
kiln'”. The design of the leaves also resembles
the blue and white porcelain made for export
purposes between the 1690s and the 1730s, yet
is also not very common. Considering these
characteristics, the painting style is like that of
the Higuchi kiln in the Nangawara area which
developed a relatively better technique than
other Arita kilns. Although it is impossible to
specify where this particular vase was actually
produced, it would surely have been at a kiln
with very technically skilled artisans.

1.2.3 The characteristics of the vase surface
as a foundation for urushi decoration

The urushi decorated parts, such as lotus
petals, have a red burn, though some are clearer
than the others. The convex line remains rela-
tively white.

It was difficult to duplicate the conditions
that create red burn using contemporary tech-
nologies. If we make a high-fire porcelain
without glaze in a regular kiln in Arita today,
the body will simply turn out white.

While porcelain products with unglazed
parts were rarely produced, Arita in the late
17th century produced a relatively high number
of them. The gourd-shaped vase in Fig. 8 is an
early example.

From the remains of the Chokichidani kiln in
Arita that is believed to have been in operation
from 1655 to the 1670s, gousu (a small case with
matching lid) with unglazed parts were found.
Normally, the relief is applied to the unglazed
parts. Such products were exported to Europe
and were called “biscuits.” This type of gousu
and vase exists, while no example of bowl or
plate has been found. While some unglazed
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parts remain white, the burnt parts turn red
or brown. The sample with the relief pattern
suggests that the unglazed part of the artefact
was not wiped after being glazed. Once glazed,
the detail patterns remain and cannot be fully
cleaned. Therefore, the unglazed part would
have been protected when glazing the other
parts. As seen in Fig. 8, the inside of the rim is
glazed, yet the entire body remains unglazed.
The body is burnt red and turns a brownish
colour because it is unglazed.

1.2.4 Conclusion

China’s civil war during the Ming-Qing tran-
sition caused a decline in the export of Chinese
porcelain. Hizen porcelain produced in the area
around Arita then replaced Chinese porcelain,
and was exported to not only domestic but also
international markets. By introducing Chinese
technique, the quality of Hizen porcelain
reached the level that met the demands of
European royalty and nobility. Despite the full-
scale export of Hizen porcelain to Europe by
the Dutch East India Company since 1659,
Hizen porcelain lost most of its international
share after the Qing dynasty started exporting
Chinese porcelain again after normalization of
trade in 1684.

Arita exemplified the highest level of
skill and technique in Hizen and entered the
stage to compete with Jingdezhen porcelain
in the European market. As the export of
Arita porcelain started to decline in interna-
tional market between the 1690s and 1710s,
urushi-decorated porcelains, especially the
large-size jar and vase, were produced. Among
them, a series of the unique large-size vases
with the birdcage and elephant-head handles
was produced, and the vase for this restoration
project is one of them.

The condition of urushi decoration on the
porcelain is quite bad, and the original hardly
remains. Additionally, since the elephant-head
handles were made separately and glued to
the porcelain body afterward, many probably
have been broken and later replaced with the
Meissen’s elephant-head handles. Observing the
surface of the porcelain, we see the Meissen’s
handles were attached by a bolt through the
handles to the body.

Fig. 8 Gourd Shaped Jar with chrysanthemum relief, Arita,
1630-40, H. 26.5 cm, Kyushu Ceramic Museum.

It is necessary to conduct scientific research
to clarify the difference between the original el-
ephant-head handles and the Meissen’s.

Endnotes

1) Teijiro Yamawaki, “Trade -Export of Imari
Porcelain by Chinese and Dutch Ships,” in The
History of Arita-cho, Commerce I (Arita-cho, 1988).

2) See Fig. 16 in Oliver Impey, “Porcelain for Palaces,”
in Porcelain for Palaces (Oriental Ceramic Society,
1990).

3) The porcelain body without a birdcage also exists,
and it shows that the body where the birdcage is
attached remained unglazed (See Fig. 153 in Impey
Oliver, Japanese Export Porcelain (2002)).

4) Oliver Impey, Japanese Export Porcelain (2002), p
120-121.

Ulrich Pietsch, Meissner Porzellan und seine ostasia-
tischen Vorbilder (Leipzig, 1996).

5) See Fig. 344 in C.J.A. Jrog, Fine & Curious (2003).

6) Hisako Matsushita, “Transition and Development of
Urushi Decoration in Hizen Porcelain,” in Nabeshima
Hokokai Foundation Research Funding Report Vol.6
(2014), p 42.

7) See Fig. 153, Oliver Impey, Japanese Export
Porcelain (2002).

8) See Fig. 49-51, in The World’s Ceramic Collection
13: Liao, Jin, and Yuan (Shogakukan, 1981) .

9) Kyushu Ceramic Museum ed., Koimari Design
Collection (2012), p 187.

10) Ibid. p 144.
11) Ibid. p 117.



Photographs

Fig. 1, 4, 5b Dresden State Art Collections, Porcelain
Collection.

Fig. 2 Museum Hessen Kassel.

Fig. 3, 6, 8 Kyushu Ceramic Museum

Fig. 7 British Museum
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— Making of the sample board for
urushi decoration—

For restoration of the lotus-petal-shaped
urushi decoration above the birdcage, sample
boards similar to the original porcelain body
were created for consideration. The restoration
consideration of the urushi decoration was done
using one of these sample boards (see Chapter
3.1.7).

The sample board was created in Arita,
Saga Prefecture, where the Birdcage Vase was
originally produced. As mentioned above,
while the material creates a white base, the
base of the Birdcage Vase is burnt red. How to
reproduce this burnt colour was an important
issue. To recreate the red burn, we also referred
the advice “to create the sample board by
pouring glaze and rubbing it off with a sponge”
(Professor Makoto Toyofuku, Tokyo University
of the Arts).

July 4, 1:00 p.m. at Toetsu Kiln (Arita, Saga)

We checked multiple samples including
the one made in accordance with the advice
from Toyofuku. The sample with glaze became
slightly glossy since the glaze could not be fully
wiped, and thus it turned out different from
the Dresden vase. Test pieces were made with
various clays, and the one made with Amakusa
clay was closer to the Dresden vase.

However, the surface remained white, and
the red burn could not be found at this point. We
also tested gum (animal glue?) to take off the
glaze as Kenichi Imamura did to take the glaze
off from the bottom of kodai .

July 12, 1:30 p.m. at Toetsu Kiln

We discussed the sample boards under the
supervision of Makoto Terasaki from Saga
Ceramic Research Centre. A red burn like the
Dresden vase could not be found.

July 19, 1:30 p.m. at Toetsu Kiln

We discussed the sample boards under the
supervision of Makoto Terasaki from Saga

Ceramic Research Centre. A red burn like the
Dresden vase could not be found.

The difference between the tested clay and
the original clay from nearby I[zumiyama in the
Edo era might be affecting the result. Since the
Dresden vase has some darkening, we decided
to apply diatom to the sample board.

July 22, 3:20 p.m. at Toetsu Kiln

We discussed the sample boards under the
supervision of Mr. Makoto Terasaki from Saga
Ceramic Research Centre. The red burn like the
Dresden vase could not be found.

Since the Dresden vase has some darkening,
we decided to apply diatom (in various ways) to
the sample board.

July 28th,10:00 a.m. at Toetsu Kiln

We discussed the sample boards under the
supervision of Makoto Terasaki from Saga
Ceramic Research Centre. As too great an
amount of diatom earth had been applied to the
samples, it created black and glossy texture. We
decided to make thinner applications.

August 1.10:00 a.m. at Toetsu Kiln

We discussed the sample boards under the
supervision of Makoto Terasaki from Saga
Ceramic Research Centre.

Among the test pieces, one had the red burn
on the corner (Fig. 1). This one used Amakusa
porcelain clay with diatom sprayed thinly on
the upper centre before honyaki. This was the
closest to the base of the urushi decoration of
the Dresden vase.

"
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Fig. 1 Sample Board, Arita, Toetsu Kiln.



Note:

The test piece was made with Amakusa
porcelain clay from Kumamoto Prefecture
and baked in a single-chamber kiln using gas
and electricity. In the Edo era, the vase would
have been made from clay from [zumiyama
in Arita and fired in a nearly 100 meters long
wood-burning climbing kiln with more than 20
chambers. The conditions used in making the
sample board also differ from the original.
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Chapter 2 Investigation of the Artefact

2.1 Structural Investigation of the Birdcage Vase Using X-ray Computed

Tomography

Tomonori Araki and Masahiro Miyata, Research Analysis Section,
Curatorial Research Department, Tokyo National Museum

2.1.1 About Computed Tomography

X-ray Computed Tomography (CT) is an
imaging procedure that provides radiographic
data from X-rays. The data show material dif-
ferences as well as differences in material depth
and density, through shape and shading even
in the same material, unseen through surface
observation. This procedure could also be used
for cultural properties. Imazu et al. reported
that CT scanning is an effective means for in-
specting the internal structure of an artefact
or cultural property”’, and Makino’s research
shows it can also be used for analysing damage
from a previous restoration of the object”. In
this project, the vase was put through a CT scan
to investigate the structure of the birdcage, es-
pecially where the metal cage attaches to the
porcelain body.

When acquiring the X-ray image of a cultural
property, the object is normally positioned on a
turntable, and a series of X-rays from all direc-
tions is taken as it rotates (Fig. 1). Cross-section
images are obtained by analysing the data on the
computer to reconstruct the image. The image
obtained will be less distorted than images
obtained using conventional X-ray image. Being
able to select only necessary layers from the
data makes it easier to analyse the images.

However, it is intermittent, rather than
continuous acquiring; that is, the image is re-
constructed from a set number of X-ray image
taken from different angles as the object rotates

X-ra

X-ray SN

Fig. 1 Pattern diagram X-ray CT scanning setting.

Image
sensor
(FP.D/LD.A)

Fig.2 X-Ray CT scanner used in this project: The world’s
largest-class CT for cultural property that scans the object
in the maximum DIA. 2.5 m, H. 2.5 m, WT. 500 kg without
moving it from the carriage. X-ray tube: 600 kV (strong enough
to take the tomographic image of 80 mm. pure iron).

through 360 degrees. In addition, scattered
radiation can distort an image, just as in con-
ventional X-ray image. There is still much room
for improvement in this type of investigation
process” >,

2.1.2 Acquiring the image

Taking into consideration the results of
previous X-ray imaging conducted at the Tokyo
National Museum, the nature of CT scanning,
and the material and form of the Birdcage
Vase, this investigation was adopted the turnta-
ble-type X-ray CT (Fig. 2). The positioning of
the object and the setting conditions were set as
follows.

2.1.2.1 Positioning of the object

Since the vase will rotate during acquiring
image, some angles might show thicker images
than from other angles. When reconstructing
the image on the computer, the thicker parts will
be less distinct. Since the silhouette changes
depending on the viewing position, the object
must be carefully placed and slightly inclined
so that it appears as symmetrical as possible,



Trajectory
/—//
/
e Image
- sensor
\\\ 2 (FPD/
X-ray source \ LDA)

Trajectory

Fig. 3 The different trajectories depending on the distance
from the centre during the rotating.

especially when it has a complicated shape.
However, for safety reasons due to its fragility,
we positioned the vase very flat on a styrofoam
base without any inclination, and secured it in
place with cotton string.

2.1.2.2 Setting conditions

Before CT scanning, X-rays were irradi-
ated on the most important parts and thickest
parts to be observed, the amount of transmitted
radiation was measured, and voltage, current
and exposure time (integration time x frame
binning) were set to generate the CT image.

In the turntable-type CT, the image is taken

intermittently for the number of projections
while the object rotates 360 degrees. As the
circle drawn by the object becomes larger, the
more distant the observation area is from the
centre of the turntable (Fig. 3). In addition, as
the circle becomes larger, the distance per pro-
jection becomes bigger. If the distance between
the centre and the observation area is fixed,
the distance per projection can be shorter by
increasing the number of the projections. (For
example, when the distance from the centre is
750 mm, distance moved per projection is 3.272
mm in 720 projections, and 1.138 mm in 2070
projections). The number of projections and the
distance between the centre and the observation
area affect the quality of the image (Fig. 4) *.
Since the observation area cannot be specified
in the birdcage case, the number of projections
was set to make the best use of the limited time
available for image. The setting conditions are
shown below.

X-ray CT apparatus: YXLON X-Ray CT with
turntable

X-ray detector: Flat panel detector (Y XLON
Y.XRD1621 ANISES Premium, pixel size: 200 pm)

Fig. 4 a: CT image of the wood acquired in @300 and 720 projections. b: CT image of the wood acquired in ¢300 and 2070
projections. c: CT image of the wood acquired in 1000 and 720 projections. d: CT image of the wood acquired in ¢1000 and 2070
projections.
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Voltage: 600 [kV], Current: 2.0 mA
Integration time.,: 500 ms

Frame binning.,: 3

Number of projection.: 1260

X-ray focal point.,: 2.0 mm

Filter: Cu 1 mm on the side of the X-ray tube

Distance: X-ray tube — detector; approximately
2,360 mm, X-ray tube — object; approximately
1,617 mm

Image alignment software: Volume Graphics
VG Studio MAX2.2

*1 Time for the X-ray detector detects X-ray signal.

*2 Number of scanning per integration time. The
number should be controlled so that the detector fully
obtains the data.

a
Width

»

O X-ray

X-ray source

=

Cc Width

O X-ray

X-ray source

=

*3 Number of acquiring as the object rotate for 360
degree.

*4 The size of the area struck by electrons and from
which the resulting X-ray is emitted. As the size
becomes bigger, the blurred area of the image becomes
larger.

2.1.3 Alignment of the Photographic image

In such case where various materials are
used in an object, such as the Birdcage Vase
with ceramic, metal, urushi, and wood, the
setting condition is decided for each targeted
material. It is important to consider the acquired
image by taking into account of the materials
excluded from the setting condition.

CT is a visualization of the signals received at
the X-ray detector through advanced computer
calculation and it is difficult to correctly visualize
the area where X-rays do not sufficiently reach
the detection point (where the observation area
is thicker) (Fig.5). If a blank area is found in the

Image sensor
(FP.D/LD.A)

Image sensor
(FP.D/LD.A)

Fig.5 a: Diagram of the CT scanning. b: The image result of the setting in a. Due to the depth of the X-ray penetration, the
alignment of the image is difficult and the centre is unclear. c: Diagram of the CT image. W. a < W. A. d: The image result of the

setting in c. The centre of the object is clearly visualized.



Fig. 6 CT image of joint part of the iron bars of the cage.

o=

)

Fig. 7 Three dimensional model image reconstructed from CT
image. Metal parts that fix the pheasants to the vase.

image, it needs to be determined whether it is
an empty part of the object or a blank caused by
missing data. As mentioned above, the investi-
gation of the Birdcage Vase was done without
inclining the object to avoid safety risk since the
vase is large and heavy. Consequently, the bottom
of the vase did not have enough X-ray penetra-
tion, and the outline of the bottom part needed to
be fixed by the staff by comparing the informa-
tion using image alignment software. Addition-
ally, as X-ray radiation scattering depends on the
angle of incidence, the shape of the object, the
interior structure, the material, and the support?,
we had to take it into account that the scattering
might affect the image and make the visualiza-
tion of the object inaccurate.

Since the number of projections in this
investigation was less than that of usual inves-
tigation at our museum, streaking was caused
by X-ray scattering from the objects in the

observation area, and some missing data were
found. However, since the joints of the iron bars
on the porcelain vase were closer to the centre
of the turntable, there was no problem specify-
ing the structure.

2.1.4 The result of X-ray CT investigation of
the Birdcage Vase

The iron bars are attached to wooden hoop
attached to the top and the bottom of the
birdcage. The attachment positions of the bars
were slightly separated from the body of the
vase (Fig. 6). The distance between the vessel
and the edge of the iron bars was not constant.
The variation was 31-34 mm at the top and
12-13 mm at the bottom. The angle of the bars
was not constant, either, though it appears to be
uniform.

The following is the list of additional findings.

- The bodies of the pheasants in the cage

are hollow, and the legs have metal supports
inside for attaching to the relief. Three of the 4
supports are about the same length and one is
considerably shorter (Fig. 7).

- Two elephant-head handles are bolted to the
vessel (Fig. 8a). The shape of the bolt on the

Fig. 8 a: CT-image of the elephant-head handles attached to
the vessel. b: Three dimensional model image reconstructed
from CT image. Metal part used to fix the elephant’s head
handle to the vessel. The round part on the right is attached
to the inside of the vessel. The rectangle part on the left is
attached to the inside the elephant’s head.
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Fig. 9 Vertical tomographic image around the centre of the
vase.

elephants’ sides was rectangular and those

on the vessel sides were circular (Fig. 8b). An
adhesive was also used to fix them to the vase,
yet the exact material could not be specified.

- The vase is thinner at the top and becomes
thicker at the bottom (Fig. 9).

The acquired image data collected from this
investigation is stored at the Tokyo National
Museum and the Tokyo National Research
Institute for Cultural Properties.

CT images that visualize unseen parts of
cultural properties are used not only for research
purposes, but also for avoiding the risk in
museum activity, such as pre-transport inspec-
tion. In addition to restoration or pre-restoration
inspection, the restoration techniques of conser-
vators can also be improved by using CT
scanning to confirm the results of their treatment
and handling through visualization of the
post-restoration condition. It could further be
used in the field of cultural heritage for analysing
the effectiveness of the restoration techniques,
and for educating future conservators.

Endnotes

1. Setsuo Imazu, Toshiyuki Torigoe and Kei Wada,
“X-ray tomographic analysis of internal structure

of Bronze vessels from Yin and Chou dynasties,” in
Study on the Manufacturing Technique of the Ancient
Chinese Bronze Vessels Using 3D Digital Measure-
ment (Science Press Tokyo Co., Ltd, 2015), 470-473.

2. Tatsuo Makino, “Yutenji-temple Yutensyonin-choe-
tu Statue Restoration and CT Scanning Examination,”
presentation at the 38th Conference of the Japan
Society for the Conservation of Cultural Property
(Kanagawa, 2016).

3. Tominori Araki and Masahiro Miyata, “X-ray CT
imaging conditions and image analysis-On a Number
of projection,” summary of the 38th Conference of
the Japan Society for the Conservation of Cultural
Property (Kanagawa, 2016).

4. Tominori Araki and Masahiro Miyata, “Research on
various factors on X-ray CT images,” summary of the
39th Conference of the Japan Society for the Conser-
vation of Cultural Property (Kanazawa, 2017).



2.2 Analyses of the Kawari-nuri (urushi coatings decorated with various materials)

Parts of the Birdcage Vase

Takayuki Honda, Department of Applied Chemistry,
School of Science and Technology, Meiji University

2.2.1 Method of analysis

Scientific analysis was conducted on the
following points to obtain information necessary
for the restoration of the Birdcage Vase.

(A) Manufacturing process of the vase
(B) Type of materials used in the vase

(C) When urushi is used, the original produc-
tion district of the urushi

To analyse each of the above, cross-sec-
tion analysis, Pyrolysis Gas Chromatography/
Mass Spectrometry (Py-GC/MS) analysis, and
Energy-dispersive X-ray (EDX) analysis were
used. The following sections briefly explain the
characteristics of each analysis method and the
analysis conditions for the birdcage project.

2.2.1.1. Cross-section analysis

To prepare a thin sample slice, the sample
was first held vertically with a plastic sample
clip (Buehler) and embedded in transparent type
53 epoxy resin (Pelnox). It was then mounted
on a 27x46 mm. microscope slide (Matsunami
Glass IND., LTD.) and polished until a layer
structure could be observed, using various
types of waterproof sand paper (Buehler #400,
600, 800) and alumina powder, MasterPrep
Polishing Suspension 0.05 pm (Buehler), with
an automated polisher, AutoMet 250 (Buehler).
For documenting the optical image of the
cross-sections under transmitted light, reflected
light, and polarized light, a digital camera, o
NEX-7 (SONY), connected to a polarizing mi-
croscope, Eclipse LV 100 POL (Nikon), was
used. The magnification was set between 50 and
400 depending on the size of the sample. A 530
nm polarizer (Nikon) was inserted into the mi-
croscope when investigating the sample under
polarized light.

In this analysis method, the transmitted light
is used to observe the layer structure, and the
existence of metal can be clearly observed under
reflected light. Additionally, by using polarized

light, it is possible to observe the sample in a
colour that is close to the colour actually seen by
the human eye. In this kind of analysis, while an
approximately 1 mm sample is normally used,
a larger sample was used this time in order to
clarify how the ball-shaped part embedded in
the sample was attached. The ED-XRF analysis
was used on the same sample to analyse the
pigment components. The reflection of ultra-
violet (UV) light was also checked in order to
analyse the organic materials by observing the
fluorescent reaction to UV light.

2.21.2. Energy-Dispersive X-ray
Fluorescence (ED-XRF) analysis

Elemental analysis was carried out to
identify inorganic substances used in the
sample. For measuring, an X-ray analytical
microscope, XGT-5200 (Horiba), was used.
This machine is equipped with an X-ray guide
tube with Rh target (50 kV, 1mA) and Silicon
Drift Detector, and its measurable elements are
from 11Na to 92U. The result was lead through
qualitative analysis with a 100 um X-ray guide
tube. The measurement time was set in at 100
seconds, with appropriate extension. In the
mapping analysis, the X-ray guide tube was set
to 10 um and the measurement time was 1,200
seconds. The cumulative number was changed
accordingly.

Urushi objects normally use bengala (iron
oxide) or cinnabar (mercury sulfide) for red
pigment, and orpiment (arsenic sulfide) for
yellow pigment. An analysis was done to under-
stand how these materials were used.

2.2.1.3 Pyrolysis Gas Chromatography/
Mass Spectrometry (Py-GC/MS)

For the detailed analysis of the materials and
urushi used in the sample, Py-GC/MS analysis
was conducted. An approximately 0.1-0.3 mg
sample was used for the analysis. A Gas Chro-
matography/Mass Spectrometry 6890N/5875
GC/MS system (Agilent Technologies) equipped
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Japanese
lacquer (urushi)

T

Vietnamese 3-Nonylphenol

lacquer

A
- l - .J,.J..J.. L b

3- Heptylphenol

L L3

3- Pentadecylphenol

— 3-Heptadecylphenol

Thai
lacquer

 PANNAAN

5.00 10.00 15.00

3-(1-phenyl) Decylphenol

S
ol

20.00 25.00 30.00 [min]

Fig. 1 The result of Py-GC/MS analysis of Japanese, Vietnamese, and Thai lacquer.

with Multi-shot Pyrolyzer PY-3030D (Frontier
Laboratories) was then used. The column used
was the 30 x 0.25 x 0.25 mm. Ultra ALLOY-1
(MS/HT) (Frontier Laboratories). The analysis
was done in split mode, and the split ratio was
20:1. Both the injection and interface temper-
atures were kept at 280°C, and the tempera-
ture of the oven was set to 40°C for 2 minutes
before increasing it by 12 °C /min until reaching
320°C, where it was held for 10 minutes. Helium
was used as a carrier gas, and the flow rate was
kept constant at 1.0 mL/min. The measurement
range was 29-800 m/z based on electron impact
(EI) ionization. The data were analysed with
analysis software, MSD ChemStation.

This method was used to infer the origin of
the urushi used in the vessel by specifying the
tree species. Among the trees in the Anacar-
diaceae family in East Asia, only Toxicoden-
dron vernicifluum is the so-called “Urushi” of
Japan. On the other hand, lacquer in Taiwan
and Vietnam is Toxicodendron succedaneum.
This type is called hazenoki (sumac) in Japan
and was used to make sumac wax. Lacquer
in Thailand and Myanmar is Gluta ushitata.

Though it is Gluta, not Toxicodendron, both
belong to the Anacardiaceae family. Since
these 3 species contain different tree resins, it
is possible to distinguish the production area of
lacquer by identifying biomarkers (characteristic
compounds) using Py-GC/MS (Fig. 1).

2.2.2 Samples for the analysis

The samples were taken from urushi pieces
stored in the Dresden State Art Collections with

Fig. 2 Photograph of the sample. a: Edge part. b: Protrusion
part.



Fig. 3 Cross-section image of the flat part. a: transmission
image. b: reflected image. c: polarized image.

no matching lost detached parts. Therefore, it
is possible that the sample used for the analysis
does not belong to the Birdcage Vase. However,
it should be from the same series of the vase,
and the techniques used should be similar to the
vase.

Using the sample, the urushi component and
the layer structure of urushi were analysed. The
samples were selected based on the following
conditions (Fig. 2).

1. Flat golden part used in the background of
the design (flat part)

2. Round golden part used on the edge of the
design (edge part) (Fig.2-a)

3. The part with random protrusion (protrusion

part) (Fig.2-b)

2.2.3 The result of the analysis

2.2.3.1 Cross-section analysis

a) Flat part (Fig. 3)

On top of the foundational layer, one layer
of the paint was found. Under the paint coating
on the surface, a thin black layer was also

found. This is thought to have been done to
make the urushi appear darker by applying
haizumi (lamp black) after making the founda-
tion. In the reflected image (Fig. 3b), a bright
part (marked by arrow) was found on the right
of the top layer, and the existence of gold leaf
was confirmed. The transmitted image (Fig.
3a) shows a white blank in the urushi layer (the
white dotted circle in Fig. 3a). Since this part
appears in colour in the polarized image (the
white dotted circle in Fig. 3c), it is thought to be
some kind of mineral contamination.

b) Edge part (Fig. 4)

As with the flat part, a haizumi layer (Fig.
4a inset, marked by arrow) was found between
the foundational and urushi layers. The foun-
dational part has 3 layers (Fig 4a, inside the
dotted area is the interface), and was composed
of a mixture of minerals to create a flat surface
between the porcelain and the paint layers. The
surface has 2 layers, with the top one being red.
On top of the red paint, gold leaf was found (Fig.
4b, 4c¢). In the flat part, the gold leaf was applied
to the urushi layer that contains no pigment. It is
a significant characteristic of the edge part that
the gold leaf was used on top of red urushi.

¢) Protrusion part (Fig. 5, 6)

The protrusions were caused by a mineral

100 um

Fig. 4 Cross-section image of the edge part. a: transmission
image. The inset image shows the enlarged image of the
rectangular area of a. b: reflected image. c: polarized image.
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Fig. 6 Cross-section of the protrusion part. a: transmission image. b: reflected image. c: UV image.

ore (Fig. 5). Two layers of urushi were used
to fix the mineral’s position, and an addition-
al 2 layers of urushi were used to smooth the
surface (Fig. 6). Under reflective light, gold
leaf was found on top of the protrusions (Fig.
6b). Over the gold leaf, there was another layer
that emitted blue light under UV light (Fig. 6¢).
Since this could hardly be recognized in any
other parts, and was found around the surface of
the sample where many cracks exist, the layer is
presumed to have been added in the process of a
previous restoration.

It should also be noted that the haizumi layer
found in other parts could not be found in this
part.

2.2.3.2 ED-XRF analysis

Base on the results of the cross-section
analysis, we proceeded to specify the material
used for the foundational layer, and the type
of mineral embedded in the urushi layers.
According to the elemental analysis using
ED-XRF mapping, mercury was detected
in the top layer, which confirmed the use of

cinnabar in this layer (Fig. 7). However, it is
still unknown if this layer was for decorative
purposes or to fix the gold leaf. Also, the second
and the third layers from the top, believed to
be concealment layers, contained a lot of iron,
which confirmed that they are the urushi layers
with bengala. The layer underneath contained
only urushi. The embedded mineral contained
over 80% silicon with approximately 5%
each of alkaline component and potassium.
In the remaining 10%, there was rather more
ammonium than other components. Considering
the elemental composition, this mineral could
be a type of potassium feldspar.

0.5 mm
Fig. 7 ED-XRF mapping image. red: silicon. green: iron. blue:
mercury.
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Fig. 8 The result of Py-GC/MS analysis of the sample.

Since the layers below the mineral contained
iron and silicon, katashitaji (hard undercoat)
was probably used. The components of the
undercoat were the same in every sample.

2.2.3.3 Py-GC/MS analysis

Figure 8 shows the results of Py-GC/MS
analysis. As an alkylphenol compound (m/z
108), the urushiol of C15 was found. Because
C16 and C18 of carboxylic acids were intensive-
ly detected in the chromatogram, these were
considered as palmitic acid and stearic acid.
This result was likely to be caused by the use
of a plant oil (drying oil) that was occasionally
used to make it easier to handle urushi, and to
improve its glossy effect.

2.2.4 On production process

Based on the results of the analyses, it is
possible to say the following on the production
process and the materials.

20.00 25.00 30.00 [min]

[Flat part]

After haizumi over the katashitaji, approx-
imately 50 um of urushi with no pigment was
applied, and gold leaf was attached on top.

[Edge part]

After shaping the surface by repeating
katashitaji a few times, approximately 10 pm of
urushi without pigments was applied. 10-20 pm
of red urushi was further applied on top, and the
gold leaf was applied on top of the red urushi.

[Protrusion part]

After applying a layer of urushi without
pigment on top of katashitaji, approximately 40
square um of mineral was embedded before the
urushi hardened. To stabilize the minerals, an
additional 2 layers of urushi without pigment
were applied. After adding another layer of red
urushi with bengala, another red urushi with
cinnabar was applied before applying the gold
leaf. Since the protrusion part reacted to UV
light, it is possible that this part had previously
been restored.
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2.2.5 Conclusion

Using scientific analyses of the urushi
coating components, details about the tech-
niques used to create the Birdcage Vase were
clarified. It was found that the protrusion parts
with embedded minerals do not have haizumi
layers and it becomes thicker in some parts and
the thickness of the layers in each part varies
greatly.



Chapter 3 Restoration of the Artefact

3.1 Restoration of the Birdcage Vase (urushi part)

3.1.1 Outline of the restoration

Urushi decoration is commonly applied to
wood, bamboo, paper, animal skin, and metal,
but infrequently to porcelain. The earliest
example found in Japan is an urushi-decorat-
ed clay pot from the Jomon Period (15,000BC-
1000BC). There are other examples such as a
roof tile with urushi and gold leaf decoration
from the Azuchi-Momoyama Period (1568-
1600), as well as a pill case made of porcelain
with urushi and Maki-e (traditional urushi dec-
oration sprinkled with gold or silver powder)
which was found among articles related to
Hideyoshi Toyotomi (1537-1598) stored at
Kodaiji Temple. Similar style artefacts were
manufactured mainly from the end of 17th
century to the Meiji Period (1868-1912) for
export to Europe. This includes Nagasaki
export urushi objects which started in the
1730s. Many of the urushi-decorated porcelains
stored outside Japan show considerable damage,
such as lift and lost detach of urushi decora-
tion on the porcelain body. Since the majority
of urushi-decorated porcelains were exported,
this restoration project will contribute to the
development of international cooperation in the
future. In 2015, the Staatliche Kunstsammlu-
ngen Dresden, Porzellansammlung (Dresden
State Art Collections, Porcelain Collections),
and the Tokyo National Research Institute for
Cultural Properties signed a contract for a col-
laborative research project on the restoration
of artefacts. In the same year, based on our
pre-restoration survey, one birdcage vase was
selected from the 9 in Dresden and sent to the
urushi studio at the Tokyo National Research
Institute for Cultural Properties. A conservator
from the museum was invited for participation
in restoration investigation and research, and a
training on the restoration of Japanese painting
and urushi decoration was conducted as well.
The restoration of the painted parts was done
by the Association for Conservation of National

Yoshihiko Yamashita

Treasures, and the restorations of the urushi
and other parts were conducted by, Yoshihiko
Yamashita. Prior to the restoration, various
restoration materials were tested to select the
appropriate ones. The sample board for urushi
decoration was made in accordance with results
of a scientific analysis using a sample slice of
the urushi-decorated piece.

3.1.2 Quality and shape of the artefact

The Birdcage Vase is made of blue and white
porcelain. Elephant-head handles are attached
on both sides of the body, and the birdcage
encircles the vase just below the middle.
Elongated petal shapes at 4 points around the
vase are decorated with urushi. The birdcage
is made of wood, paper, and metal bars, and
decorated with kawari-nuri (urushi coatings
decorated with various materials) or gold leaf
on top of urushi foundation. The gold leaf is
applied inside the birdcage, and the wooden
relief of tree trunks and rocks are coloured
with pigments. Real tree branches are also
placed inside the cage. Porcelain pheasants
are attached to a part of the relief by wire, and
Japanese apricot flowers and buds also made
of porcelain are attached to the top of the
branches. The inside of the rim is illustrated
with a double dragon pattern and the body with
a peony arabesque pattern, both in underglaze
blue. The elephant-head handles are bolted to
the porcelain body with an extra metal support
to fix the edge of the elephant’s trunk to the top
of the birdcage. The inventory number of the
vessel is printed in red inside the rim.

Inventory Number: PO5178
Total number: 1

Dimensions: Diameter of the top 367 mm,

Diameter of the birdcage 271 mm,
Diameter of the bottom 177 mm,
Height 520 mm

Production year: Around 1700
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3.1.3 Pre-restoration investigation

The investigation of the 9 birdcage vases was
conducted at the Dresden State Art Collections,
Porcelain Collection, in 2014. The vessels were
heavily damaged. In addition to cracks on the
porcelain body and the detachment of the ele-
phant-head handles, a considerable number of
detached urushi decoration pieces were stored
in the museum. A substantial number of lost
detached parts included samples from other
artefacts.

In 2016, Koji Ohashi, a researcher on
Imari porcelain and an honorary advisor to
the Kyushu Ceramic Museum, and Makoto
Toyofuku, a potter and professor at the Tokyo
University of Fine Arts, were invited to investi-
gate the Birdcage Vase after it was moved to the
Tokyo National Research Institute for Cultural
Properties. As a result of the investigation, it
was found that the slight pink colour found on
the surface of the porcelain where urushi was
originally applied was caused not by the specific
material used to prevent glazing, but by the
firing condition. Also, since a small amount of
glaze was found at the edge of the urushi-dec-
orated area, it is possible to say that the entire
body was glazed once, and then the glaze was
wiped off using a sponge-like material dipped
in water. In other words, some residue of the
glaze should still remain on the surface of the
porcelain body. Also, it was pointed out by both
Ohashi and Toyofuku that the glaze used on
the elephant-head handles differs from that on
the porcelain body, and thus the elephant-head
handles were possibly manufactured in Meissen
(see the sections 1 and 2 in Chapter 1). Since the
bolts used to attach the handles to the porcelain
body was a product of Germany, they were
possibly used in a previous restoration done by
the museum. A further search was conducted to
see if original elephant-head handles remained
on any other vessels.

3.1.4 Condition of damage

The body of the Birdcage Vase was made of
porcelain, with wooden substrates, paper, metal,
and natural branches. On the foundational layer
made of gofun (calcium carbonate) or urushi,
the decoration is added using pigment, gold leaf
or natural stone. Significant damage was found

Fig. 1 Crack on the wooden and paper substrates.

around the joints due to the uneven shrinkage
of different substrates, which ultimately affected
the decoration. Urushi decoration was lifted and
lost detached in a large area. The tree branches
and porcelain flowers and buds were found
loose inside the birdcage. Signs of a previous
restoration were found in the joints of the ele-
phant-head handles and on the surface of the
urushi coating.

The detailed damage condition of each part
is as listed below.

< Porcelain >

- One crack and one chip on the rim, and one
crack on the bottom of the vase.

- Bore holes had been made in the porcelain
body to bolt the elephant-head handles onto the
vase. White filler was found in the joints of the
elephant-head handles.

- On the surface of the lotus petals below the el-
ephant-head handles, adhesive marks from what
were possibly the original handles were found.

- The metal pin attaching the elephant’s trunk
to the wooden substrate of the birdcage was
bent.

- Porcelain flowers and buds had fallen off the
tree branches, but found inside the birdcage.

< Birdcage exterior >

- The wooden hoops, both on top and bottom
of the birdcage, showed splits and cracks along
the wood grain. On the top substrate, the splits
extended to the paper substrate and caused
damage to the cloud-shaped decoration (Fig. 1).



- Around the holes on the sides of the wooden
hoops where the metal bars of the birdcage
were inserted, many cracks were found due to
shrinkage of the substrate or from damage to
the iron bars. An iron bar was exposed in the
cracked part of the wooden hoop at the top of
the birdcage.

- As the iron bars rusted, the gold leaf on the
surface of the bars became powdery and came
off, exposing the rusty metal parts (Fig. 2).

- Deformation in the metal bars was found in
some places(Fig. 3).

- Damage was found on the urushi coatings on
the wooden hoops.

- Cracks were found between the cloud-shaped
paper substrate and wooden hoop.

- Lift was found in the urushi on the cloud-
shaped decoration and was lost in some areas,
exposing the original paper substrates.

- Fine round stones added to the thin urushi
coating of the cloud-shaped decoration were
lifted and the foundation or the paper was
exposed.

- Gold leaf on the surface of the cloud-shaped
decoration was lost due to friction, and the
urushi coating and the stones were exposed.

- Koyori (threads made from twisted strands
of paper) between the cloud-shaped decoration
and wooden hoop had lifted in 2 places, and one
was twisted off.

< Birdcage interior >

- Thick dust was found on the surface of gold
leaf applied to the urushi and reliefs inside the
birdcage.

Fig. 2 The codition of led leaf applied to Urushi and iron bar.

R

Fig. 3 The condi>tion of the birdcage.
- Broken reliefs caused many scratch marks on
the surface of the gold leaf.

- Gold leaf was lifted from its urushi foundation
in a large area, especially the upper part inside
the birdcage, where the coating was lost in some
parts (Fig. 2).

- Reliefs inside the birdcage were lifted from
the substrates. The pine tree where the pheasant
was originally attached, as well as some of the
rocks, had fallen completely off the porcelain

(Fig. 3).

- Where reliefs were lifted, the urushi coating
and the foundation around it were also lifted,
and much of them remained on the back of the
relief.

- The relief of the pine tree showed a crack, and
wooden substrate appeared under the missing
part. Due to the deformation of the wooden
substrate, the relief of the pine tree did not
match the contours of the vase.

- The tree branches were broken and bent, and
the porcelain flowers and buds had fallen off
into the bottom of the birdcage (Fig. 4).

- The material used for the pheasant leg was
partially missing, and the supporting metal bar
inside the leg was exposed.

< Lotus petal-shaped decoration and kodai
(foot stand) part > (Fig. 5)

- Urushi decoration of the lotus petal parts in
most areas was lost due to the lift of the urushi
coating.

- Urushi pieces checked at the Dresden State
Art Collections prior to the restoration were
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Fig. 5 The condition of the elephant-head handle.

temporally glued with gampi (diplomorpha
sikokiana) paper and denpun nori (wheat starch
paste).

- The pieces of urushi decoration were
deformed and did not conform to the surface of
the porcelain.

- Most of the stones used for the decoration
were lost, causing the lift in the urushi coating
and gold leaf around the stone in some parts.

- The black urushi applied to the edge of the
lotus petal parts and the chamfered part of kodai
were lifted and lost in large areas.

- The materials used in previous restorations
left a patchy pattern on the surface of the
porcelain and black urushi coating.

- There was a semicircular mark in red paint on
the upper wooden hoop of the birdcage. This is
most likely a marker placed on by the museum
to indicate the front side of the vase (Fig. 1).

3.1.5 Restoration method

The preservation and restoration of the

Birdcage Vase was done by both the Dresden
State Art Collections and the Tokyo National
Research Institute for Cultural Properties. The
museum prepared for transportation by conduct-
ing the conservation treatment of the porcelain
part and the verification of the lost detached
pieces of the urushi decoration part. The
institute conducted the restoration treatment of
Japanese painting and urushi. Based on discus-
sion between the 2, priority was given to main-
taining the present state. It was also decided the
vase would be restored to the original shape and
a simple colour adjustment made to the missing
parts caused by cracks for the better viewing ex-
perience of the audience. The restored porcelain
parts by the museum and the elephant-head
handle parts were excluded from this restora-
tion project. Since future restoration of similar
artefacts is planned in Dresden, the appropriate
restoration materials were selected considering
its adaptability both in and outside of Japan.

3.1.6 Pre-restoration tests

Based on comparative studies about the ef-
fectiveness of restoration materials, appropriate
materials were selected and actual restoration
techniques were discussed accordingly.

The necessary conditions of the restoration
materials for this project were their workabili-
ty (drying time neither too short nor too long),
good adhesion, good impregnability, and their
effect on the surrounding decoration.

Tests were conducted to evaluate the effec-
tiveness of materials used for the porcelain and
urushi consolidation. For similar restoration
projects in the future, commonly used materials
were selected from Japan and Europe. Selecting
the materials for this test, European conserva-
tors’ opinions were taken into account. In the
test, workability and good adhesion were briefly
tested to narrow down the number of possible
materials to 9 before the cross-cut adhesion test.

3.1.6.1 Initial test

In this restoration project, it was necessary to
impregnate the restoration material between the
porcelain and urushi base or urushi coating. The
density of the material samples was arranged
accordingly. Although the workability could



change depending on the environment, the
test was done in an environment of 19 °C and
60% humidity. Adhesiveness was examined
by putting the material between the thumb and
forefinger and measuring the amount of time it
took to lose its adhesive strength. Although it
was a subjective measurement, the level of ad-
hesiveness the tester felt was also documented.

Table 1 shows the list of materials and their
densities, as well as the results of the test. The
materials which allowed more than 10 minutes
for working were as follows;

- 85 wt% Mugi-urushi in ligroin
- 40 wt% French fish glue solution

- 50 wt% American cow hide glue solution

- 40 wt% Nikawa-urushi in ligroin

- 30 wt% Paraloid B48-N in 7:3 v/v xylen/toluene
- 10 wt% Aquazol 500 solution

- 30 wt% Paraloid B72 in 7:3 v/v xylen/toluene

In consideration of the above results and the
viscosity of the materials, 10 materials including
the above materials and the following materials
were chosen for the cross-cut test.

- 25 wt% Japanese cow hide glue solution
- 50 wt% Canadian fish glue solution
- Primal AC2235

3.1.6.2 Cross-cut test

To test the adhesion of the restoration

Table 1 Simplified experiment on the working time and adhesion of restoration materials.

No. Restoration materials and density (blending ratio) T (minut:;uaic:jnhesive vl
1 |50 wt% Canadian fish glue " solution 7 B
2 |40 wt% French fish glue *? solution 40 A
3 |25 wt% French rabbit skin Glue ** solution 4 C
4 |50 wt% American cow hide glue ** solution 27 A
5 |25 wt% Japanese cow hide glue *° solution 8 B
6 |30 wt% Paraloid “®B72 in 7:3 v/v xylen/toluene 12 B
7 |30 wt% Paraloid B48-N in 7:3 v/v xylen/toluene 16 A
8 |10 wt% Aquazol *” 500 solution 13 B
9 |Primal *®AC2235 4 c
10 |PLEXTOL *° D360 4 C
11 | PLEXTOL D498 3 (02
12 | PLEXTOL B500 3 C
13 | 1:0.7 w/w wheat starch paste *'°/ 15 wt% Japanese cow hide glue solution 9 B
14 11:0.7 w/w wheat starch paste/40 wt% French fish glue solution 10 B*
15 | 85 wt% Mugi-urushi (2:1:6 wiw/w flour * ' "/water/Kijomi-urushi * ') in ligroin * " 150 A
16 ﬁgrg:/o Nikawa-urushi (1:0.5 w/w Kijomi-urushi/40 wt% French fish glue solution ) in 25 A

2% 1 Cod skin glue, lee Valley Tools Ltd., Canada
3% 2 Fish glue, Art Colle, France

3% 3 Rabbit skin glue, Art Colle, France

% 4 Cow Hide Glue, Franklin Hide Glue, U.S.A

2% 5 Dryed skin glue of black-haired Japanese cow, Terawaki sangyo Co.,Ltd., Japan

3% 6 Acrylic resin, DowChemical, Germany

3% 7 Water-soluble resin poly(2-ethyl-2-oxazoline), Polymer Chemistry Innovations Inc, Germany

% 8 Acrylic emulsion, Dow Chemical, Germany

3 9 Acrylic emulsion (copolymer of butyl acrylate (BA) and methyl methacrylate (MMA)), Talas, Germany

3% 10 Nanbu flour, lwate Abe flour milling Co. Ltd., Japan
3% 11Nanbus-jiko (flour), OHSAWA JAPAN Co. Ltd., Japan
% 12 Japanese raw urushi, WATANABE-SHOTEN, Japan

3% 13 Petroleum solvent, JXTG Nippon QOil & Energy Corporation, Japan
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materials with the back side of the urushi-deco-
rated parts and the porcelain, 2 types of sample
boards (10 each) were prepared (Fig 6a). The
manufacture of porcelain sample boards was
requested to Koji Ohashi, and the 50 x 60 mm
sample boards in clay as close as possible to
the original were prepared (see “Making of the
sample board for urushi decoration” in Chapter
1). For test on urushi foundation close to the
original, sample boards of urushi foundation
were also prepared (Fig. 6b). Kiriko-shitaji
(urushi paste made of Yamashina-jinoko (coarse
dried clay powder) and Yamashina-tonoko (finer
dried clay powder) with ki-urushi) was applied
to Linden tree plywood boards reinforced with
ki-urushi. After they hardened and then water
polished (mizu togi) with toishi (whetstone),
sabi-shitaji (primer) of Yamashina-tonoko and
ki-urushi with a slightly higher percentage of
urushi was applied.

Using the 10 selected restoration materials,
cross-cut test, JIS K5400-8.5 (JIS D0202) was
carried out to evaluate adhesion between the
porcelain base and the coating (restoration
material). In the test, CROSS CUT GUIDE 1.5
(COTEC Co., Ltd. Japan), NT CUTTER ea-300,
and 24 mm cellophane tape (NISHIBAN,
Japan) were used. First, the sample material
was applied onto the 2 types of sample boards
(porcelain and urushi) and was fully dried
(Fig. 6¢, 6d). Since the hardened mugi-urushi
reaches a certain intensity in 15 days, the
test was done 16 days after the samples were
prepared. Second, 11x11 cross-cut grid patterns
were made with a utility cutter knife (Fig. 6e),

Fig. 6 a: sample porcelain board for the experiment. b sample urushi foundation board for the experiment. c: facing the surface. d:

and a 50 mm long piece of cellophane tape
was laid over the cuts and pressed down with
a gum eraser. One to 2 minutes later, the tape
was carefully removed and the cross-cut pattern
could be observed (Fig. 6f).

The result of the cross-cut test was assessed
according to the Japanese Industrial Standards
(JIS) in the following 0-10 scales.

10 points: No peeling at the intersection of cuts
as well as individual square part.

8 points: Slight peeling at the intersection of the
cuts. No peeling at individual square parts. The
damaged area is less than 5% of the surface.

6 points: Slight peelings on both sides of the cut
and the intersection of the cuts. The damaged
area is 5-15% of the surface.

4 points: The width of the peeling is wider, and
the damaged area is 15-35% of the surface.

2 points: The width of the peeling is wider than
4 points, and the damaged area is 35-65% of the
surface.

0 point: The damaged area is more than 65% of
the surface.

Table 2 and Fig. 7 show the results of the
cross-cut test. The following 5 materials that
scored 16 points or higher were considered
highly adhesive for both porcelain and the
urushi foundation.

- French fish glue
- Paraloid B72

application of the experiment materials. e: cutting the painted area. f: application and removal of 24 mm wide cellophane tape.



- Aquazol 500
- Paraloid B48-N

- Nikawa-urushi

Table 2 Cross-cut test of restoration materials and sample boards.

Based on the above results, it was decided
to select the French fish glue, since it showed
favorable results in all areas of evaluation,
namely the working time (40 minutes) and the

No. Sample materials and compounding ratio (country of origin, and product information) Results (points)
Porcelain| Urushi Total
1 50 wt% Canadian fish glue solution 6 6 12
2 |40 wt% French fish glue solution 10 8 18
3 |50 wt% American cow hide glue solution 10 0 10
4 |25 wt% Japanese cow hide glue solution 10 0 10
5 |30 wt% Paraloid B72 in 7:3 v/v xylen/toluene 10 8 18
6 |30 wt% Paraloid B48-N in 7:3 v/v xylen/toluene 8 8 16
7 10 wt% Aquazol 500 solution 8 10 18
8  |Primal AC2235 solution 0 6 6
9 85 wt% Mugi-urushi (2:1:6 wiw/wflour/water/Kijomi-urushi) in ligroin 2 6 8
10 Izilé)rov;/rt]% Nikawa-urushi (1:0.5 w/w Kijémi-urushi/40 wt% French fish glue solution ) in 8 8 16

c

Fish Glue (France)

Fish Glue (Canada)

Paraloid B72

Aquazol 500 [ Primal AC2235

urushil40 wt% French fish glue solution ) in ligroin.

Cow Hide Glue (US)

Paraloid B48-N

Fig. 7 The results of the cross-cut test. The white board to the left is a porcelain
board. The wooden board to the right is a board applied with urushi foundation. The
images inserted in the left bottoms are the sketches of the peeling states. a: 50 wt%
Canadian fish glue solution. b: 40 wt% French fish glue solution. c: 50 wt% American
cow hide glue solution. d: 25 wt% Japanese cow hide glue solution. e: 30 wt% Paraloid
B72 in 7:3 v/v xylen/toluene. f: 30 wt% Paraloid B48-N in 7:3 v/v xylen/toluene. g: 10
wt% Aquazol 500 solution. h: Primal AC2235 solution. i: 85 wt% Mugi-urushi (2:1:6 w/
w/wflour/water/Kijémi-urushi) in ligroin. j: 40 wt% Nikawa-urushi (1:0.5 wiw Kijémi-
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adhesive level (A+) of the simplified test as well
as the adhesiveness of the cross-cut test.

However, a selection of the restoration
material also needs to take into consideration the
original preservation condition of the artefact
and the materials used around the restored
area. While the Birdcage Vase was expected
to be water resistant since it is decorated with
gold leaf applied to urushi, Paraloid B48-N,
solvent-borne thermoplastic acrylic resin, was
considered an alternative choice if any problems
occur in the process of restoration.

31.7 Restoration Process

- Investigation

The conservation treatment of the porcelain
body held by the Dresden State Art Collec-
tions was appraised and the verified detached
pieces were confirmed. An investigation of the
structure of the decoration of the entire vase
was conducted to grasp the state of damage.
Based on the results, the restoration process and
its particulars were discussed.

- Pre-restoration image

The pre-restoration conditions documented
using a digital camera.

- Facing

Areas at risk of detachment were protected
with starch paste and gampi paper.

- Cleaning

Dust on the urushi coating was cleaned with
brushes. Remaining grime was removed with
cotton swabs and sponges, distilled water and 74
% ethanol solution. A urethane sponge was used
to clean the back of the urushi coated wooden

Fig. 8 Cleaning with urethane sponge.

Fig. 9 Reinforcement and adhesion of cracks using mugi-
urushi.

Fig. 10 Filling the crack with kokuso.

hoop on the upper part of the birdcage (Fig. 8).

- Consolidation of urushi coating

For reinforcement of the deteriorated urushi
coating with fresh urushi, a simplified test
on the dilution of urushi was conducted. The
urushi was first diluted 8 times using ligroin
solvent, Cleansol G (JXTG Nippon Oil &
Energy Corporation, Japan), and turpentine, and
the condition was tested. Cleansol G was found
best for dilution of urushi without separation.
Turpentine was selected due to its wide availa-
bility in Germany. kijomi-urushi (Japanese raw
urushi) was diluted 5 times with turpentine and
thinly applied over the existing urushi coating.
After the volatilization of the solvent, the excess
urushi was wiped off with ligroin. Ligroin was
used since it is the most suitable solvent for
wiping urushi, and similar solvents are also
available in Europe.

- Test on the restoration material for the gold
leaf applied to urushi

The test on the restoration material was
conducted to select the consolidation medium
for gold leaf applied to urushi used in the cloud-
shaped decoration parts where gold leaf around



Fig. 11 Consolidation of urushi coating of the paper substrate.

the grains of sand were lifted. The restoration
of this part aimed to reinforce the adhesion of
3 layers, that is, the urushi coating, the thin
urushi film used to apply gold leaf, and the gold
leaf itself. It was also considered important to
control the visual impression of the artefact by
limiting nure iro (gloss) as much as possible.
The materials used in the experiment were
5% Isinglass (gelatin of swim bladders of fish)
Fine Cut (L. Cornelissen & Son, England)
aqueous solution, 5% rabbit skin glue (Lefranc
& Bourgeois, France) aqueous solution, 40%
seaweed paste (Yoshida Shoten, Goto islands,
Japan) aqueous solution, and 5% cow hide glue
(nikawa-aoi, Amano Bunka Isan Kenkyusho,
Japan) aqueous solution. Each solution was
applied to the black urushi sample board using
mensou fude (fine-point brush).

As a result, it became clear that the nure iro
was less in the order of 40% seaweed paste, 5%
Isinglass, 5% rabbit skin glue, and 5% cow hide
glue, whereas the adhesiveness was high in the
order of 5% cow hide glue, 5% Isinglass, 5%
rabbit skin glue, and 40% seaweed paste.

- Consolidation of the gold leaf applied to
urushi film

From the above experimental results,
isinglass was used to restore the lifted gold leaf
on the urushi film. The damaged part was rein-
forced by impregnating the lifted gold leaf on
the urushi film with 5% isinglass.

- Reinforcement of the crack (Fig. 9)

On the crack on the birdcage where the
wooden substrate was exposed, 5% ki-urushi
which was diluted 5 times with ligroin was
brushed on, and the excessive urushi was wiped
off with ligroin.

- Adhesion of the crack

Since cracks on the substrates of wooden
hoop were found in the top and bottom parts of
the birdcage as well as at the edge of the iron bar
inserted into the wooden substrate, mugi-urushi
diluted with ligroin was used to reinforce the
substrate and attach the cracked parts. The
excess urushi was wiped off with ligroin using a
cotton swab and Kim Wipes.

- Reinforcement of the iron bars of the birdcage

To conserve the gold leaf covering the iron
bars, which had become powdery, 2% Hy-
droxypropyl cellulose (HPC, molecular weight
100000) ethanol solution was applied with a
brush at one time.

- Filling of the crack (Fig. 10)

The cracks on the substrate of the wooden
hoop and the paper substrate of the cloud-
shaped decoration was filled in several times
with kokuso (urushi filler made by kneading
mugi-urushi, sawdust with grain size #40, #60,
#80, #100 and Wajima jinoko (burnt clay powder
obtained from Wajima, Ishikawa Prefecture)).
The surface of the crack was flattened and
smoothed with a Japanese seal-engraving stylus
after the filling hardened.

- Preparing the wooden frame

The consolidation of the urushi coating of
the lotus petal-shaped decoration was done
from the side while the Birdcage Vase remained
upright, and a wooden frame (D. 370 mm, W.
680 mm, H. 585 mm) was made to support the
vase. For fixing the position of kodai, the linden
plywood board was cut out to fit the bottom of
kodai, and a part of the vase was fixed to the
plywood using silicon clay.

- Consolidation of urushi coating (Fig. 11)

Where the urushi coating was lifted on the
paper substrate of the cloud-shaped decora-
tion, adjusted mugi-urushi was impregnated
for reinforcement. Excess urushi was wiped off
with ligroin. The lifted urushi coating was im-
pregnated with 40% and 70% fish glue aqueous
solution, using a brush, and crimped with a
wooden frame and sticks after placing silicon
sheet and plastic sheet. For the stick, ramin
wood dowels were mainly used. The damaged
gold leaf inside the birdcage was re-attached
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Fig. 12 Preparing for attachment of decorative parts —
application of fish glue.

‘ . o~
Fig. 13 Adhesion of the decorations using the wooden frame
and sticks.

using the wooden frame and sticks from the
outside, avoiding the metal bars since the cage
could not be dismounted.

- Preparing the consolidation of urushi coating
in the lotus petal-shaped decoration

The gampi paper and wheat starch paste
applied to the urushi coating for temporary
consolidation in Dresden were removed using a
brush and water. In order to restore the flexibil-
ity of the urushi coating, the pieces were placed
for a while on moisture absorbent hygroscopic

paper.
- Consolidation of urushi coating (Fig. 12, 13)

On the back of the urushi coating, 70%
fish glue was applied with a brush and it was
repasted on the detached part using the wooden
frame and sticks. Since there were a large
number of detached pieces from the lotus pet-
al-shaped decoration parts, the consolidation
was done twice.

- Consolidation of koyori (Fig. 14)

The hocked and lifted koyori threads were
difficult to put back in its original position. After
obtaining the permission of the museum, we cut
a part of the koyori with a knife, and returned it
to its original position using mugi-urushi wheat
flour adhesive.

- Adhesion of the relief (Fig. 15)

The wooden relief was attached with urushi
to the surface of the golden backdrop made of
urushi foundation on top of porcelain, urushi
coating and gold leaf. It seemed that the lift had
occurred in-between the above layers when the
relief fell off. The lifted urushi foundation and
coating stuck to the back of the relief, and the
relief itself showed shrinkage and deformation,
which caused a gap between the relief and the
porcelain. Since it was inside the birdcage, the
relief could only be moved sideways. Conse-
quently, the consolidation of the urushi coating
and the foundational part, the application of
urushi on the surface of the porcelain, and
the filling of the adhesive material in the gap
were undertaken simultaneously. Since it was
expected to take several hours on each place,
the restoration material was selected based on
the working times found in the pre-restoration
test. On the lift found behind the relief, mu-
gi-urushi was partially impregnated using a
dropper. Then on the surface of the porcelain
where the porcelain foundation was exposed,
animal glue (fish glue and kijomi-urushi (raw
urushi)) was thinly applied with a brush. Addi-
tionally, mugi-urushi with Wajima jinoko and
a tiny amount of ezo pine sawdust was applied
to the back of the relief to fix it to its original
position. The relief was fixed in its position by
inserting a sponge between it and the iron bars
of the birdcage.

v P > R
Fig. 14 Adhesion of the paper substrates using mugi-urushi.



urushi. c: Adhesion of the relief using wooden frame and sticks.

- Kiwasabi (a very small amount of fine urushi
base applied to the edge of the lifted urushi
coating to prevent re-detachment caused by
light physical contact)

Kiwasabi was applied to the gap between the
top of the birdcage and the porcelain body. For
kiwasabi, black foundation mixed with kuro-
roiro-urushi (black urushi) and tonoko was
used.

- Color adjustment

The colour of the filling site on the birdcage
was adjusted using mugi-urushi mixed with
Wajima jinoko (Fig.16). At the attachment point
of the recovered urushi coating, golden sabi
shitaji, made from kijiro-urushi (transparent
urushi) mixed with ki-tonoko (tonoko powder)
and gold keshi-fun (powdered gold, gold
keshi-fun #3) were used (Fig.17).

- Reinforcement of the iron bars of the birdcage

For reinforce the metal bars of the birdcage,
2% HPC ethanol solution was applied to the
whole with a brush.

- Attachment of the branches (Fig. 18)

Broken branches were returned to their
original positions. The French fish glue was
applied to the joint with a spatula. The fallen
porcelain bud was threaded with a cotton
thread, and fixed by pulling it toward the iron
bar. After the fish glue dried, the thread was
removed.

- Attachment of the apricot flowers and buds
(Fig. 19)

Fallen porcelain flowers and buds in the
bottom of the birdcage were reattached in their
original positions using the French fish glue
after studying photographic documentation

Fig. 15 a: Consolidation of urushi coating on the back of the wooden relief. b: Adhesion of the relief — application of nikawa-

from the Dresden State Art Collections.

- Photographing the post-restoration condition

Digital photos were taken from the same
angles as the pre-restoration photographs.

3.1.8 Making of the urushi decoration
sample boards

For the restoration of urushi decoration
applied to the petal shaped areas, 2 types of
sample boards were prepared. Sample board A
is in the kawari-nuri style with stones and gold
leaf. Sample board B is in the same kawari-nuri
style with stones and gold leaf, but the founda-
tion was raised in sayagata (interlocking manji

Fig. 16 Color adjustment of the crack — comparing the color
with the sample board.

Fig. 17 Color adjustment of the missing parts using golden
sabi.
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pattern) before applying the decoration.

Preliminary discussions of materials and
processes used in the production of the sample
boards, were based on visual observation of
the damage condition, as well as on the results
of the cross-section analysis and the ED-XRF
analysis (see Chapter 2.2) of the urushi decora-
tion. Since the investigation did not use samples
from the vase itself, the information from visual
observation was given priority in selecting
the urushi. The sample boards A and B were
created in such a way as to clarify each individ-
ual step in the process.

- Sample board manufacture

As with the cross-cut test, the making of the
sample boards (approximately L. 75 mm, W.
65 mm, D. 10 mm) was entrusted to Kenichi
Imamura, a potter at the Toetsu Kiln in Arita
under the guidance of Koji Ohashi.

- Ground layer (sample board A, B) (Fig. 20 a,b)

Kiriko shitaji (foundation material made
of kiriko, a medium texture material made

Fig. 18 Adhesion of broken branches using cotton thread and
fish glue.

AW Cx

Fig. 19 Attaching porcelain apricot flowers with fish glue.

by mixing jinoko and tonoko mixed with
urushi) was made by moderate moisture to ki-
jomi-urushi with Yamashina red tonoko and a
less than #120 (fine) Yamashina jinoko. After
facing the edge of the sample boards, a thin
layer of kiriko shitaji was applied to the surface
of the porcelain with a spatula.

- Preparing for niku-age (technique to raise the
pattern to make it appear 3-dimensional) (Fig.
20 c,d)

Urushi foundation is used to raise the
sayagata pattern. Since geometric patterns are
rarely drawn by hand, shibukami (astringent
persimmon tannin paper) used in katazome (a
method of dyeing fabric using a resist paste
applied through a stencil) might have been used.
The pattern was first reconstructed in a drawing
based on the pattern left on the artifact, with the
missing part filled in by connecting the lines.
It was then traced onto shibukami (Haccho size
(54.5 x 9lcm) #12, Aikuma Senryo Co., Ltd),
and paper pattern was made by cutting off the
niku-age part.

- Niku-age by urushi (sample board B) (Fig. 20 e.f)

The surface of the board was lightly polished
(karatogi sanding) with a whetstone. After
placing the pattern on top of the board, kiriko
shitaji was applied by pressing through a stencil
with a hinoki wood spatula. The pattern was
immediately removed and the board was left to
dry. It is also possible to glue the pattern paper
on directly when restoring the pattern on the
actual vessel.

- Ishimaki (stone decoration) (Sample board A,
B) (Fig. 20 g, h)

Stones of an appropriate size were selected
by sieving the sand. The surface of the
niku-age foundation was lightly polished with a
whetstone. Kijomi-urushi with a small amount
of fine jinoko and tonoko was thinly applied
to the entire surface of the sample board with
a brush, and the stones were sprinkled on by
hand. The stones attached to the niku-age part
were removed with a spatula.

- Attachment of the stones (Sample board A, B)
(Fig. 201)

Kijomi-urushi was applied by brush to the



Fig. 20 a: application of the foundation. b: sample board after the foundation application. c: drawing of the sayagata pattern. d:
making of the relief using pattern and urushi. e: removing the pattern. f: sayagata pattern relief. g: sieving the stones. h: sprinkling
the stones over the urushi surface. i: fixing the stones in urushi. j: bengala-urushi lower and middle coats. k: polishing with fine
sumiko with dozuri brush. I: application of suki-urushi. m: sample board after applying suki-urushi. n: application of gold leaf. o:
stone pattern sample board (left), sayagata pattern sample board(right).

entire surface of the boards to firmly fix the
stones to the decorative surface.

- Nakanuri (middle coat) (Sample board A, B)
(Fig. 20j)

In the middle coat, bengala-urushi (urushi
mixed with red iron oxide) was thinly applied
by brush. Thirty wt% bengala in suki-urushi
(refined translucent urushi) was used.

- Uwanuri (final coat) (Sample board A, B)

For the final coat, bengala-urushi (60 wt%
bengala in suki-urushi) was applied to the
sample boards with a brush.

- Sumiko togi (polished with charcoal powder)
(Fig. 20k)

The surface of the final coat was polished
with fine sumiko using a dozuri polishing brush.
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- Application of gold leaf to urushi (Fig. 201-0)

Initially, shu-urushi (red urushi) was
prepared from shuai-urushi (refined translu-
cent urushi with eno-abura (perilla oil)) and
cinnabar pigment, mixed in a 1:2 weight ratio
using a kneading bar. Next, the shu-urushi was
applied with a brush as thinly as possible, and
#1 color gold leaf was applied before the urushi
dried. After drying, excess urushi was removed
using a kebo (soft brush) to complete the sample
boards.

3.1.9 Consideration of production stages

The construction process for the Birdcage
Vase revealed through the preliminary inves-
tigation and subsequent restoration, as well as
from the making of the sample boards, would
have been as follows: Porcelain — wooden sub-
strates for urushi — decoration — assembly
of the parts — decoration. The characteristic
feature of the vessel is that the birdcage was
attached after finishing the decoration inside,
and the cloud-shaped paper substrates over
the metal bars were then pasted on. The ele-
phant-head handles were directly glued to the
surface of the porcelain after urushi coating of
the wooden hoop, and the kawari-nuri on the
cloud-shaped and lotus petal-shaped parts was
carried out afterward.

< Surface of the birdcage >

- Quarter sawn conifer lumber was polished
using a wood turner to shape it into a 218 mm
wide doughnut shape. The inner diameter was
adjusted to that of the top and bottom diameters
of the birdcage.

- Along the outer circumference, 62 evenly-
spaced holes were made to insert the wires. The
diameter of each hole was about 2.3 mm and the
depth about 10 mm. The holes in the upper part
are angled slightly upwards, and in the lower
part slightly downwards.

- The wooden hoop was cut in half along the
wood grain. Mugi-urushi was applied to both
the cut surface of the wooden substrate and the
vase to bond the part to the vase.

- The gap between the wooden substrate and
the vase was filled with kokuso.

- On the joint between the wooden ring and the
vase, a quarter-size round objects were attached
in several places. While the material is unclear,
since the cross section of the object is white in
other vessels in Dresden, it is possible that it
was made from a porcelain-like material.

- The wooden hoop part was hardened by
the absorption of ki-urushi into the wooden
substrate.

- The urushi foundation was polished using a
whetstone, and kuroiro-urushi (black urushi)
mixed with sumiko was thinly applied.

- Shuai-urushi was coated on top of the
kuroiro-urushi.

- The cloud-shaped decoration was made from
paper, and the urushi foundation was applied.

<Inside of the birdcage>

- The brownish fine urushi foundation was
thinly applied to where the porcelain body is
exposed inside the birdcage.

- The urushi foundation was polished using
a whetstone and kuroiro-urushi mixed with
sumiko was thinly applied.

- Shuai-urushi was coated on top of the
kuroiro-urushi.

- The tree trunk and rock reliefs placed inside
the birdcage were made. The material for the
relief was made of 1 to 3 wooden substrates
glued together and carved to match the curved
surface of porcelain body.

- Gold leaf was attached using urushi. Suki-
urushi was thinly applied, avoiding the relief
parts, to attach the gold leaf.

- The reliefs were attached using mugi-urushi.
Mugi-urushi was placed only on the back of the
reliefs, and attached to the urushi coating.

- Kokuso was used to fill the gaps around the
reliefs.

- Metal bars was inserted into the pheasant
bodies to make legs. The legs were shaped with
filler, and white foundation was applied to the
surface.



- Holes were made to attach porcelain apricot
flowers and buds to the natural tree branches.

- Four holes were made in the reliefs to insert
and fix the pheasants’ legs.

- A wooden mount was placed at the base of the
apricot flowers and buds before attaching them.

- A white nikawa (animal glue) foundation was
applied to the sasa (bamboo leaves) pattern
parts on the surface of the relief and part of an
apricot flower.

- The tree trunk, rocks, pines, bamboo, and
the tops of the apricot flower were painted with
pigment.

- After attaching the pheasant, the pheasant’s
feet were molded and painted.

<Assembly of the parts>

- The trunks of the elephant-head handles were
attached to the wooden hoop of the birdcage
using metal wire, and the handles directly
bonded to the surface of the porcelain.

- Sixty-two iron bars in 2.2 mm diameter were
made to make the birdcage.

- After rubbing suki-urushi into the iron bars,
gold leaf was applied.

- The metal bars were inserted into the holes
after filling with mugi-urushi.

- The cloud-shaped decorations were glued on
over the iron bars with mugi-urushi at the top
and bottom of the birdcage.

- Koyori was made and attached with mu-
gi-urushi along the edges of the cloud-shaped
decoration and the wooden hoop.

<Lotus petal-shaped decoration>

- The brownish fine urushi foundation was
thinly applied to the lotus petal-shaped and
cloud-shaped decoration area, as well as to the
chamfered edge part.

- Two of the 4 lotus petal sections were raised
in a sayagata pattern.

- On all of the lotus petal sections and cloud-

shaped parts, fine feldspar was sprinkled on the
urushi foundation and fixed with another layer
of urushi after drying.

- Bengala-urushi was applied twice on the
lotus petal-shaped parts. Kuroiro-urushi with
sumiko was applied once before adding suki-
urushi to the chamfered edge part, edges of the
lotus petals, cloud-shaped parts, and inside the
birdcage.

- Shu-urushi was thinly coated to the surface of
the lotus petals and inside the birdcage before
applying the gold leaf.

Restoration materials were selected based
on the tests on conservation treatment of urushi
applied to porcelain and after comparing the
materials used in Europe and Japan. Both fish
glue used in the west and Japanese urushi were
used in the tests and nikawa-urushi, a mixture
of both materials was decided on. This might be
beneficial for restoration of not only the other
birdcage vases in the Dresden State Art Collec-
tions but also on other artefacts found through-
out Europe.
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3.2 Restoration of the Birdcage Vase (Japanese painting part)

Noriko Yamamoto, The Association for Conservation of National Treasures

3.2.1 The condition of the restoration area

The restoration was undertaken in the
following areas. The condition based on visual
observation is listed below.

- Golden backdrop

The golden backdrop on the side of the vase
inside the birdcage, created by applying gold
leaf to urushi, with bamboo leaves and pine
trees drawn using traditional Japanese painting
pigments was covered by what appeared to be
a mixture of dust and dirt. Thick deposits were
found in some areas and partially compacted
into the intricate detail.

- Rocks and Japanese apricot trees

Three-dimensional rocks and Japanese
apricot trees were made of wood or material
similar to paper clay and were attached in front
of the golden backdrop. The surface of these
objects was painted with pigment in tradi-
tional Japanese painting style. The paint layer
on the surface of the rocks, even in places
that appeared fine at first, was fragmented
due to cracks and progressive peeling lift and
detach. In some places, the support (wood or
paper clay-like material) showed thinning and
shrinkage due to age, and the gap between the
support and the paint layer caused separation of
the paint from the substrates.

- Porcelain bird

Porcelain birds believed to be pheasants were
attached on top of the rocks and to the apricot
trees. The buds and flowers on the apricot tree
were also porcelain and a mixture of dust and
dirt covered the whole.

3.2.2 Testing

Ultra pure water and ethanol used for
cleaning and consolidation were tested for safety
in the areas to be restored and the following
results were obtained.

- No coloring was dissolved in the water or

ethanol. No effect on the pigment, substrates, or
support could be found.

- The pigment used on the rocks was not pulver-
ized but broken into small pieces, and required
great care when removing dust with a fine, dry
brush. Small pieces also stuck to the brush when
applying water.

- The surface of the gold leaf applied to urushi
was stable.

From these results, it was concluded that the
dust and dirt from the golden backdrop could
be cleaned with a dry brush or with water and
ethanol. However, since dust falling off in a
large quantity could damage the surface of the
paint layer once, it would be necessary to con-
solidate the paint layer before cleaning.

Additionally, considering the removal of the
dirt and the drying speed, a 50-70 wt% ethanol
solution was used for wet cleaning. Since the
paint on the rocks and trees around the golden
backdrop were very fragile, the paints were
temporary fixed using Hydroxypropyl Cellulose
(HPC, NISSO HPC Grade. H, Nippon Soda Co.,
Ltd., Japan) mixed with ethanol before cleaning.

3.2.3 Treatment

- Temporary Fix (Fig. 1)

To stabilize the fragile paint layer before
cleaning and improve penetration of animal
glue, 0.6 wt% HPC ethanol solution was applied

B
i
Fig. 1 Temporary fix by HPC.



Fig. 2 a: Wooden hoop part under the birdcage. b: Vacuuming detached pigments and dust.

to the paint layer several times.
- Dry cleaning

1. The dust on the golden backdrop and the
bottom parts was removed with a soft, dry
brush. The first cleaning was done from bottom
to top in order to remove most of the dust
without further damaging the paint layer by
falling particles. For the second cleaning, the
dust was carefully removed from top to bottom.
The removal of the dust on the porcelain bird
was done in a similar manner.

2. Detached pieces of pigment and dust piled
up in the wooden hoop under the birdcage were
removed using a museum vacuum cleaner with
a polyester cloth to the end. The collected pieces
were wrapped and stored in medical packaging
paper based on which of the 4 areas they were
collected from. (Fig. 2).

- Wet cleaning

1.The dust on the golden backdrop and the
bottom parts was wiped and cleaned with
a brush and cotton applicator soaked in the
ethanol and aqueous solution.

2. The gloss on a part of the golden backdrop
just behind the standing apricot branch
appeared different from other parts. To remove
this unknown material, a cleaning test using
acetonitrile, and tetrahydrofuran, in addition to
water and ethanol, was conducted. However, it
could not be removed.

3.The dust over the porcelain birds was removed
with a brush and water only, without ethanol.

4.In the parts where the temporary fix by HPC
was needed to prevent possible damage to the
pigment, dust was entwined with the paint on
the surface and as it would have been dangerous
to remove, it was left alone.

- Consolidation

1.To stabilize the pigment layer, 3 wt% animal
glue (cow hide glue, Hoko Do, Kyoto) aqueous
solution was applied to the entire layer, and
several times in some parts, as necessary.

2. 5wt% animal glue aqueous solution and
Iwt% methyl cellulose (MC, metolose
SM-4000, Shin-etsu Chemical Co., Ltd.,
Japan) were mixed in 2:1 ratio inserted into the
peeling lift location using a fine-point brush.
Excess adhesive was removed with absorbent
cotton moistened with water from the top after
applying ultra-thin polyester paper, and the lift
part was lightly pressed and adhered (Fig. 3).

3.The detached paint fragments for which the
original position was identifiable were glued on
in the same way as above.

s

, ¥y
Fig. 3 Consolidation using animal glue and MC.
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3.3 Japanese Restoration Technology Viewed from a Foreign Restorer’s Perspec-

tive

Magdalena Kozar, Restorer of Dresden State Art Collections, Porcelain Collection

The dispute regarding how to find a com-
promise between Eastern and Western attitudes
towards conservation of cultural properties
has been carried on for a long time. It often
concerns the Japanese collections located in
museums overseas and it is sometimes hardly
possible to treat them according to the Eastern
customs. The problem of how to handle an
artefact from a particular cultural circle that is
located in a foreign country is not always easy
to solve. A great opportunity to integrate the 2
approaches arose during a conservation project
undertaken by the Dresden Porcelain Collec-
tion in collaboration with the Tokyo National
Research Institute for Cultural Properties
(TNRICP).

The Dresden Porcelain Collection is consid-
ered one of the most extensive porcelain collec-
tions in the world. Among numerous and diverse
Japanese exhibits, there is an outstanding group
of 9 vessels which require particular attention.
These pieces, known as birdcage vases (Fig.
1), belong to a collection of more than 60 Imari
vases covered with urushi applications. The
unusual name derives from their extraordinary
appearance — flute-shaped vases with elephant’s
head handles, surrounded by a metal cage with
a pair of porcelain birds inside. The pieces were
manufactured in Arita around the year 1700 as a
great reflection of the European idea of luxury.

The diversity of materials used during the

manufacturing process, such as porcelain, metal,
wood, paper or the Japanese urushi, makes the
vases even more unique. The methods of em-
ployment of these materials further add to the
rarity of these exhibits; for example, raw urushi
was applied directly to the fired porcelain body.
The combination of these rather badly fitting
components — porcelain and urushi — caused
a great restoration challenge, as their features
differ significantly. Urushi is very sensitive to
many factors, including exposure to light, tem-
perature and humidity fluctuation, which can all
lead to its deterioration. Porcelain, in contrast to
urushi, is very strong and tough, which means
that items made from this material are likely to
be preserved for a long time. This all contribut-
ed to the loss of adhesion between the porcelain
body and the urushi layer. Storing the vases
under inappropriate conditions caused extensive
damage and it has been extremely difficult to
avoid further degradation.

These unique vessels of extraordinary ap-
pearance, and featuring an unconventional
combination of materials, are of high cultural
value for both Japan and Europe. Unfortunate-
ly, because of their poor condition, the entire
collection of lacquered vases is stored in the
museum storerooms and cannot be shown to
visitors. In order to combat this problem the
Dresden Porcelain Collection and TNRICP
initiated international cooperation (Fig. 2).

Fig.1 The Birdcage Vases from the Dresden Porcelain Collections stored in the museum’s storerooms. The bad state of their
condition prevents the exhibition of these outstanding pieces.
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Fig.2 The Dresden Porcelain Collection and TNRICP
undertook an international collaboration. The image shows the
Birdcage Vase following transportation to TNRICP, where the
restoration project was carried out.

The conservation and restoration of the first
object from the rich collection of porcelain
items decorated with urushi was conducted at
TNRICP by Japanese experts. The Birdcage
Vase is a great example of Japanese export
porcelain. Although produced for the European
market and in the Western taste, the vessel was
manufactured using Japanese techniques and
materials. It was therefore important that the
restoration work be carried out in the country of
its origin. The whole process was accompanied
by a constant dialogue between the 2 institu-
tions. Conservators, researchers and scientists
involved in the project were trying to find the
most appropriate solutions for every restora-
tion issue. Moreover, this cross-cultural project
aimed at reconciling the differences between the
Japanese and Western way of dealing with art
objects.

The first working step was the determina-
tion of the preserved original substance of the
Birdcage Vase. The initial preparation was
conducted in the museum in Dresden. Urushi
fragments detached from all of the lacquered
vases were found in the vessels, mixed together
with wood wool, rubbish and dust (Fig. 3). The
fragments resembled a huge puzzle consisting
of some one thousand pieces (Fig. 4). My aim
was to specify which parts belonged to the par-
ticular objects (Fig. 5). The shape of the edges
of the preserved pieces was of great importance.
The position and appearance of characteristic
marks on the porcelain body had their exact re-
flection on the reverse side of the urushi applica-
tion. It all helped to find the original position of
the decorations. After estimating the condition
of the Birdcage Vase, collecting all the proper
fragments, restoring the porcelain body and

preparing for its transportation, it was shipped
to the country of its manufacture.

I had an unusual opportunity to take part
in the entire process of the restoration of the
Birdcage Vase, which was held at TNRICP
between December 2016 and March 2017. 1
was working under the supervision of special-
ists with various professional backgrounds.
The combination of multiple materials used to
manufacture the vase brought about numerous
conservation problems. This challenge allowed
me to familiarise myself with many restora-
tion techniques. The TNRICP staff did their
best to make my internship as comprehensive
as possible. A significant part of the training
course involved issues related to the restoration
of urushi. It was a great opportunity to deepen
my knowledge previously gained during the
“Workshop on the Conservation and Restoration
of Urushi Ware”, regularly held by TNRICP in
Cologne, Germany.

Preparing various sample boards and making
different tests helped me to better understand the
reasons for choosing particular repair materials.

Fig.3 The detached urushi fragments of more than 60
porcelain vases decorated with urushi, mixed with dust and
rubbish, could be found inside all of the vessels. Among
thousands of small fragments, there were also parts which
belonged to the Birdcage Vase.

Fig.4 The lacquered fragments after sorting according to the
shape and type of pattern.

[t |
Jaydeyn

€
Jaydeyn

10891y dY3 JO UOIIRIOISDY

115



116

P s
Fig.5 After cleaning treatments the urushi fragments were
temporarily attached to the vases in their original positions.

Learning how to prepare essential tools for
working with urushi was also a crucial part of
the training. Furthermore, I had a chance to see
the process of making traditional materials used
by Japanese conservators including rice starch
paste (nori), aged wheat starch paste ( furu-nori),
seaweed glue (funori) and animal glue (nikawa).

An additional part of my internship involved
training on Japanese paintings (Fig. 6). It was
important to become acquainted with the way of
applying the particular layers of pigments mixed
with animal glue, as similar techniques were
used for attaching the painted decoration of the
Birdcage Vase. This course was a great contin-
uation of the “Workshops on the Conservation
of Japanese Art Objects on Paper and Silk”
arranged by TNRICP in Berlin, Germany.

I also had a chance to make many enquiries
about Japanese crafts and their conservation
through my participation in numerous exhibi-
tions, events, seminars and workshops on tradi-
tional Japanese art techniques, for example the
international symposium “In Search of Multiple
Origins of Namban Lacquer” in TNRICP.

As my internship continued, my awareness
of the differences between the Asian and
Western approaches to the conservation of art
objects was increasing. In the course of my un-
dergraduate studies I was always told about the
great importance of reversibility. My later pro-
fessional experience further strengthened this
belief. Working in Japan was a great opportuni-
ty to consider another point of view regarding
the conservation of cultural properties. I had
already encountered the question of “tradition-
al non-reversible materials or non-traditional
reversible materials” at the “Workshop on the
Conservation and Restoration of Urushi Ware”

in Cologne. The training at TNRICP helped me,
not only to gain manual skills, but also to under-
stand the hidden ethical and ideological aspects
of restoring art objects.

Working with Japanese urushi is extremely
time-consuming, and obtaining the necessary
experience requires lengthy training. Western
conservators, who are frequently not familiar
with the numerous urushi techniques, are afraid
to use this component in their professional work.
Nowadays, in the western world urushi is often
replaced by synthetic materials, which are much
easier to apply. They are also cheaper and not
as difficult to obtain in the West. What is also
important — the synthetic materials do not cause
rash, a side effect which may occur in case of
direct skin contact with urushi.

Another principal feature which character-
ises the Japanese way of restoring art objects is
the attempt to use materials that are the same
or similar to those applied during the manu-
facturing process. That is one of the reasons
why many Japanese urushi artists also become
very skilled restorers. They are able to use
their knowledge and skills in preserving the
lacquered pieces for further generations by
employing similar substances and techniques
in both their artistic activity and restoration. In
contrast to this approach, the synthetic materials
used in the West should be compatible with the
original substance, but not necessarily identical.

Moreover, urushi is one of the oldest restora-
tion materials, which is still used to this day. Its
features are well known and there is no uncer-
tainty regarding how pieces restored with urushi
will behave after many years. In the case of new

Fig.6 Training on traditional Japanese painting techniques
led to a better understanding of the way in which the painted
decoration was applied to the Birdcage Vase.
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Fig.7 Urushi served as a main component for many restoration
steps. The image shows filling a crack with diluted mugi-
urushi.
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Fig.8 The three-dimensional decoration in the shape of 2
porcelain pheasants perched on wooden rocks lost its original
position. These parts were brought back to the original
position by applying urushi with animal glue (nikawa-urushi).

synthetic materials, their behaviour far in the
future can be predicted only by tests.

Following the Japanese point of view, raw
urushi served as the main medium for most of
the work steps — consolidation, fills, surface
coating. Depending on what kind of treatment
had to be done, urushi was mixed with various
natural components, for example water, flour,
wood powder, hemp fiber, clay powder, charcoal
powder, animal glue or various pigments, which
have all been used by Japanese artists and
restorers in the past. For example, diluted urushi
was used to strengthen the urushi surface (urushi
gatame), urushi-based medium (kokuso) served
for the fills, urushi mixed with water and flour
(mugi-urushi) (Fig. 7) or with animal glue (nika-
wa-urushi) (Fig. 8) was utilized to fasten the
detached parts in their original positions, gold
powder added to urushi helped in retouching the
golden applications.

Nevertheless, there were also some excep-
tions, where non-urushi-based materials were
used instead. The 300-year-old history of the

Birdcage Vase proved that raw urushi attached
directly onto the fired porcelain body is not easy
to maintain. For affixing the detached urushi
fragments back onto the porcelain surface, a
cold fish glue was used. In order to avoid future
changes, these parts were treated with a medium
that is not as strong an adhesive as urushi. The
lifting and flaking urushi decoration was consol-
idated by a traditional Japanese technique using
flexible wooden sticks, shimbari. It allowed the
application of appropriate pressure to vertical or
not easily accessible surfaces (Fig. 9).

A dilemma that came up during the resto-
ration work was whether or not to reconstruct
lost urushi parts. This mainly had to do with
the surface of 4 large petal-shaped urushi
panels in the upper part of the vase. Only some
fragments of this decoration were preserved in
their original position. Two of the panels were
supposed to be filled with a swastika pattern,
the others were sprinkled with sand. The same
kind of decoration is visible on the remaining
birdcage vases, which means that enough
sources have been preserved to determinate how
the detached decoration should look. However,
Japanese conservation seeks to preserve the
original substrate without reconstructing the
missing parts. In accordance with this policy, no
reconstructions were carried out. But samples
have already been prepared in case decorations
lost from the other birdcage vases should be
reconstructed in the future (Fig. 10). The aim
was not only to obtain an optical impression,
but also to propose reconstruction that would
closely resemble the original substrate.

It was also essential to repeat step by step the
whole process of manufacturing these urushi

Fig.9 The traditional Japanese technique of using flexible
wooden sticks, shimbari, helped to apply the appropriate
pressure for the lifting of urushi fragments, which were very
difficult to reach.
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Fig.10 The reconstruction proposal for urushi applications with patterns will be a great source of information in case the missing

parts of the other birdcage vases from the Dresden Porcelain Collection are reconstructed in the future.

Fig.11 The samples for the proposal for restoring the golden urushi applications were made according to the Japanese approach
to the restoration of cultural properties, using the same materials and techniques as in the original manufacturing process.

applications, patiently applying the layers of
urushi on the porcelain samples prepared earlier
(Fig. 11). The method of making the sample
boards reflected the idea of using the same tech-
niques and materials as during the manufactur-
ing process.

The restoration of the Birdcage Vase would
not have been possible without the great
support of Japanese colleagues. After returning
to Dresden, the vessel could be presented to
visitors as the first successfully restored object
from the impressive collection of lacquered por-
celains. As the plan is to restore the remaining
pieces with urushi decoration in the future, it
was very important for me to become acquaint-
ed with Japanese conservation values. The
project was an excellent opportunity to learn a
great deal about the traditional Japanese crafts
and restoration techniques. Those valuable
4 months of my training period at TNRICP
helped me to better comprehend the Japanese
way of dealing with the art objects. | hope that

the dialogue between Japan and the West helps
to reduce the fear felt by Western conservators
when it comes to using urushi as a restoration
material. For the forthcoming conservation
work I hope to follow the traditional ways of
Japanese art conservation that [ learned during
my internship, searching at the same time for
innovative solutions for the problems that might
come up during the restoration of the rest of the
lacquered collection. What gave me a great sat-
isfaction while working with urushi, one of the
most characteristic and unique national crafts
of Japan, was the feeling that I could contribute
to keeping alive the long tradition of this unique
material.

I would like to thank the staff of the National
Research Institute for Cultural Properties, which
supported my training, and all those who partic-
ipated in the restoration project of the Birdcage
Vase and shared their wide knowledge with me.
I hope that, thanks to spreading valuable in-
formation among foreigners, you will raise the



awareness of the importance and uniqueness of
the Japanese art pieces in museum collections
overseas. | am also grateful to the whole staff at
the Dresden Porcelain Collection, who entrusted
me with the task of participating in the resto-
ration of one of the most unusual objects in the
whole collection.
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Afterword

With the cooperation and help of many experts, we were able to complete this report on the res-
toration of the Birdcage Vase from the collection of Dresden State Art Collections, Porcelain Collec-
tion.

We believe this international collaboration between experts at Japanese and German institutions
helps share restoration issues and the process of finding solutions, and will contribute to the further
conservation and restoration of similar artefacts in Dresden and other countries.

We expect the participants in this joint research, especially Magdalena Kozar, who will be work-
ing on the restoration of the artefacts in Dresden, will continue contributing to the restoration of
Japanese porcelain in Europe. We look forward to cooperating in solving further issues that might

emerge in the process of future restorations.

Japan Centre for International Cooperation in Conservation
Independent Administrative Institution National Institutes for Cultural Heritage
Tokyo National Research Institute for Cultural Properties
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