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Photo. 1, 2, 3 Metal threads used in this research.
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HRA CCD # £ Z iz Lk A5
Photo. 4 Photographs of sample metal threads by CCD camera.
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A HLEEHE  No 01-1 (x400)
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Fibers of core No.01-1 (x400)
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Metal thread

EX5 CCD#» A7z bpitkANER
Photo. 5 Photographs of sample metal threads by CCD camera.
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Fibers of core No. 07-1 (x400)
Fibers of core No. 10-1 (x400)
Fibers of core No 16-1 (<400)
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#1 Wi o A
Tablel Inventory and Conserved State
S & G Exedvy
R IR: g ik Wi MEER Y ST
” TE: (&£BR)
01 91003 it *4q) I 15C % 1 R T RREE L
(#%1k)
02 70511 BL B(P) 1 X{IF 16C % 1 X (FRRT
(FL4F)
03 70519 BL B(P) 1 X(x87? 16C#%—17CHi 2 A
(3lfz)
04 70501 BL B(P) 1 X hkS 17 CHif 2 SR T %E
(3f2)
05 90005 Al i *5) 1 17C % 4 S{RAY ISl
(R%4516)
06 70514 BL B FRES 17C #%—18C#i 3 Eharayiz g1t
(%1t)
07 70530 BL B F 18 C wil 3 B
(Ehsragiz451k)
08 coi-01 *1) B FXI:G 18 C Ai 3 AWz k& 541k
(Rexe1k)
09 70503 BL B FXixG 18C 2 iff
(fBsraiz451k)
10 70502 BL B F 18C 2 RHiF
(RLEF)
11 70631 BL B F 18C Hi% 2 Rif
(FLAT)
12 70515 *2) B G? 18C X 1x19C 2 ifs
(M?7) (AR ZEE, &R
a4 L)
13 70506 BL B G? 18C % 2 [ e 2 25
(41k)
14 70516 BL B FXi31 18C i 4 BiF
(%%4%1L)
15 70517 BL B F 18C#%—19C 2 Rl
(ELF)
16 70504 BL B F 18Ci#%—19C 3 Mz k2%t
(BRI X B4510)
17 70508 BL B N Ba o 19C#—20CH# 2 R
(F) (ELF)
18 ME-002 BL M FXIIE 19C % 3 iz £ 2 %1k
(M iz & 2451k)
19 70507 BL BXiz FXi3G 19C i% 3 BiF
M (Roxegs{b~ilE)
20 70505 BL BXix F 19C #%—20C &l 3 R
M (R
21 ME-010 * 3) M #L (F) 20 C#i 2 R
(BEFEIZ & B 451E)
(f/£1) T&B, o> “BL" & Border Lace ®Bg, * 1) I3AmilFordefi AL — 2, %2)13 Insertion Lace, *3)(iL
MX%?FD
(fE2) TE o "B" X, "P" i3t a=y (MPo XY ), "M" B o, *4)(F Brocade
(8h), *5) (A48,
(3) MuiEw, Mo “1" E4 207, “F 277> 2, "S" 228>, "G" (2F4 >, "E" 4%V =,
(BB 4) TSRS, Wlled “CT IR, CRET RETH, CchT odepd, T XML BT (2.
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Table2 Characteristics of Sample Threads
& B S

FRE SR & ¥
2 & . -
5 B B f IS FHAE (mm)

TEI % | ELT HEE B4 W& | HHE (S - 2) £
01-1 91003 |&#% S| C 0.17 0.01 0.02| #8 HZ s
02-1 70511 | & S| B 0.23-0.35 0.01 0.39| # HZ RE
03-1 70519 | &€ S| B 0.33-0.45 0.02 0.38 | KKk RF
03-2 P =] P 0.04 0.9
04-1 70501 | & S| A 0.36-0.72 0.02 0.4 | KK Z 1S
04-2 $P —| P 0.04 0.9
05-1 90005 | 88 S| A 0.42-0.49 0.02 0.37| #H 12HZ/S =}
05-2 ## S| B 0.27-0.30 0.01 0.27| #H HZ =}
05-3 £ S| C 0.14-0.16 0.01 0.22| #A 4 =]
05-4 #|P—| P 0.03 0.48
06-1 70514 | & Z | A 0.6 0.01 0.42| ## 1HZ/S 31
06-2 % Z| B 0.33 0.01 0.37| #i 1HZ, 25/8 i 3
06-3 #® Z| B 0.35 0.01 0.34| #4 IHZ/S =
06-4 i Z| C 0.23 0.01 0.34| #& 2Z, 1HZ/S =
07-1 70530 | & S| A 0.40-0.50 0.01 0.26| #A YA W4
07-2 % S| B 0.35-0.37 0.01 0.26| #i Z e
07-3 & S| C 0.19-0.21 0.01 0.23| #4 Z 4
08-1 coi-01| &€ S| B 0.30-0.35 0.01 0.21| # 1S, 1#HZ/&S iR
08-2 %i® S| B 0.27 0.01 0.22| +8 i 6
08-3 %P —| P 0.05 0.67
09-1 70503 & S B 0.03-0.43 0.01 0.28| #B 64/ Z v
09-2 & S| C 0.16-0.22 0.01 0.24| #8 i HER
10-1 70502 | & S| B 0.23-0.30 0.01 0.25| #B TZ/WHZ T
10-2 £ S| C 0.19 0.01 0.22| #8 BHEHZ, 198/ Z B
11-1 70531 | & S| B 0.33-0.39 0.01 0.28| # (22, 22/2), (22, 2Z/2)/2 &%
11-2 % S| C 0.19-0.22 0.01 0.32| #f (2Z, 2Z/2), (2Z, 2Z/Z)/Z &%

i B0
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2 RERORE(DTE)
Table2 Characteristics of Sample Threads (Continued)

& B’ A&

zz zﬁ:’; # GBSO FHAE (mm)

M % |y ®BER  Ea R | HH #N(S - 2Z) 24
12-1 70515 | &% S| A 0.47-0.53 0.01 0.52| #& 3Z, 1HZ/S =30
12-2 &4 S| B 0.30-0.36 0.02 0.37| # 27, 1HZ/S BIR
13-1 70506 | & Z | B 0.33-0.36 0.01 0.34| # 2/Z, 12/S K
13-2 %k S| B 0.44 0.01 0.33| # (3Z /%), (3Z/KS)/Z IR
14-1 70516 | 88 S| A 0.61-0.73 0.01 0.35| TZ/HZ R
14-2 iR Z | A 0.49-0.52 0.01 0.30| ## (28/8), #®Z/S R
14-3 2. S| B 0.25-0.30 0.01 0.35| #@ 2Z/HZ 13T 2 hk
14-4 P —| P 0.03 0.63
15-1 70517 &4 Z | B 0.33-0.38 0.0l 0.23| ## (2#2/8), 2H/S)/S %
15-2 & —| B 0.02
16-1 70504 |&#R S| A 0.43-0.48 0.01 0.23| # (258S, 1HS/S), B3Z/#®S)/Z &
16-2 ## Z| B 0.31-0.35 0.01 0.26 ## 3Z/S =]
16-3 P —| P 0.03
17-1 70508 | & S| B 0.23-0.26 0.01 0.32| #& 3Z/S fE2S
17-2 % S| C 0.13  0.01 0.22| #% 25/S e
18-1 ME002| 8 S| B 0.33  0.01 0.36| #® (2Z/8), Z/S =1
18-2 " S| C 0.19  0.02 0.30| # (2Z/8), Z/8 =]
18-3 i S| C 0.13  0.01 0.12| ## 3HZ/S =}
19-1 70507 |&¥ Z | A 0.50-0.55 0.01 0.30| # (5Z /%), (2Z/S)/S e
19-2 4% S| B 0.26-0.28 0.01 0.26| ## 2Z/HZ fee B
19-3 &P —| P 0.05
20-1 70505 | 2 S| A 0.50  0.01 0.33] #@ (3Z/S), (32/8)/Z B
20-2 R Z| B 0.31-0.35 0.02 0.34| ## 3Z/8 £}
20-3 P —| P 0.03 0.78
21-1 MEOLO #4519 S| B 0.11-0.65 0.01 0.26| #% (2%, 24% 2%, 248)/4S/H#H7 B
21-2 % Z| C 0.15  0.01 0.24| # 3Z/S 5|
GE1) &40 HE; MOPE7L—F (BRAOEVEROANDTT 4 7 A2 b)) &, &2 TR, (ZEHERO SR

RV SRR ERT,

(32) &B4%o "%, MasRokxhms s, ZTRT.
(3:3) &B#o "%, HOA, B, CIHEBAOERIZLL25ET, A (0.4mmlt), B (0.39-0.20mm), C

(0.19mm EAT), PidEE 1 & Rfk
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5.3, EEMETHMMIC L2BEHER (p. 83 NEH6EM)

HEES  fi Fi R

01-1 X500 () £feyiziiizy—rMaEROMEME, HER () ) T HHmT
Wbz & ) &G BEICLZHFLEDEITHEZ LN LSRR
RIEEEEICIEE S Ty,

X5000 (WiE) ERAMOZEERIERSE (BRECESR, ZA0FHE) 2 REEOHENE O
BHBRIFEA L HE L TB LT, RAERG LRI LEALCES, REM—E
NERT (EBRTEIPNTW) TOBSL b Vw2 2,

04-1 X600 () ARV AE—2 MR F 2GRk, B8, 2Rk, 74
7N bz & B 2R L R EMRILOETIRH LN 5,

X4000 (W) FEWO AR GEMTE THAAY Y KR EE, L— 2 > R, F
WM CAETIT L7 4 7N NLOERIZERE 2 2L R 6N 525, BEN
HREBICIZE S Ty,

06-01 X600 (M) MdEshhmicxl, —ETEWABEBOMM B RLN, Tz R

ETHREMGED 7)) > 7 O b HbinTITR sk v,

x4000  (WFTE) #Hoo#EYAY 7 iE < % XA A 72 CF 0 Feflhy 7 Wi 12 Lb— 2 > HYRHEE,
g Wi EF B 7 4 7)) diEW SR RANT, WL+ H D
, HLDMERET RS L5,
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1) #HIEXMBIT

Hob LHEBRICHFETATROEEL, TNTNOFERICOWTOMB LM 20, HIEF
RarRie s L #H2 L d 5 FEEORN %8 A TIEBUERY I 86 X Mo 24TV, Darrah (1987) @ %
HAERICLL > THRERINL H ISR Lz, fEMNEYEER L, TN ENDTRNIMH2) D7
vy PR RN T AN THETELABNOBR L L2LDTHE, TNEFNOTEOMM
EARL > T EDTHENRIZOWTEERTEL WY, BOE» LW L% L iz, 18HhiTEH
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No. 01-1
No. 04-1
No. 06-1
No. 01-1
No. 04-1
No. 06-1

B 6
Photo. 6
FH (% 500)
e (< 600)
i (=< 600)

: Side view ( x500)
. Side view ( x600)
. Side view ( x600)

2)
4)
6)
2)
4)
6)
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No. 01-1
No. 04-1
No. 06-1

No. 01-1 ©

No. 04-1

O BiiiE o AR TSI S R
Scanning electron micrographs of core fibers.

i (x5000)
W (> 4000)
WriE (> 4000)
Cross section (x5000)

. Cross section (>4000)
No. 06-1 :

Cross section (x4000)




#3 BN (FENAYEEELL) OReRAYEE
Table3 Historical Transition of Metal Composition
(Relative Intensity Ratio)

i wn B B RSN R R
5 Au Ag Cu
01 A4 40T 1514z - 1517 0.2 72.4 1
02 R A TRV 1614 - 7247 0.2 93.1 1
(Re>rr—2) Xig4 07T
06 KeErL—2 TZyR 171E%E « # 4R 7 — 0.1 1
Nid 2~ > —18ithAd - FiH
12 KEryL—2 FAw? 1842 it 0.003 0.07 1
19442
13 Kl —2a FAw? 1844 - 47 0.002 0.0009 1

2)  REFRESH
FICHHICHR L 2 AN 2 2D I 21O R D 5 Z NN 1RO &BA 28U, &FTLRDEN

FERZEFIRSEHTECL ) ERL 2,
SMRIEL L TR EEREADERS b &EH

FENBEL, FDM 1mg 2B fHEEH D W IZE

#d BT 4 7 A oMk (BEm%)
Table4  Composition of Metallic Filament(Weight %)

& No. Au Ag Cu
HKIZEDERL100ml & Lizbo, F20E, %

" ke . . N 01-1 6.6 65.9 27.5
mlO{nﬁ'*ﬂ(ﬁ'w%?ﬁ']ﬁlﬁl-.}:ﬁb‘tn 15_181.&‘}%&@ 02_1 22 780 197
SREHNZIIE R HABEESD L O IRET, & 03-1 0.8 < 0.01 80.1

04-1 1.8 < 0.01 98.5
MH 6 EKICEDPT L BREBOTENST R LS 05-1 4.5 89.6 6.0
B S . 06-1 0.2 1.1 98.7
Bhih T2, - TRWICIBAEER 1ml 2702 07-1 9.8 83.3 6.8
TLEFs (L -obh, Tk (TEE: © faEk 08-1 1.6 0.8 97.7
09-1 15.0 75.0 10.0
K=1:3:3) #91lml2M2 TELin#T2 10-1 12.3 35.4 52.3
: . 11-1 540 75.8 18.9

== - # a L
EERICERL, BERABERE L2, —7h, 12-1 0.5 0.8 98.6
19T LARE ) SR L IR AN EE % 0 2. 5 721 TFa 13-2 0.6 1.4 98.0
14-2 0.4 0.4 99.2
L’:fﬁ"%@%ﬁ:fé’-ﬁzﬁ[,, MEDIFERE L 72, 15-1 0.3 1.9 97.8
REHRERACRL L, ERERIIONT g 0.3 sl .9
17-1 0.3 1.3 98.4
T 6 EICRL 72, 18-1 0.3 1.7 98.2
19-1 0.1 0.4 99.4
20-1 0.2 1.5 98.3
21-2 0.1 3.5 96.4
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ELICRFEALTIC L 2 RBEROKEL SB L TREMICHEI T2 L, ZhbnRerkE
FIoaRTELZ LA~ T2,

18HH4Z - FERBZRICL T, FNLUMTERPERTORETENERDL £, E<MBE LA T
Bo FHUIH LT, ENLMETREEBNICHEIERS E XD, ERICEICIZONTEN GBI D
TERRLU TR, £Z0L0EHERICL THWLERY2 L, BiEMitE&nEREE VWHIC
Dl Lahs “Gf” 2RBAT L2 L) —FEMi%LEH EDER~DEENR ) BEENLOT
H5,

SEOBEEFT, 74 LV ad, BIALA Z ) TE & HER 2 415 No 010 154 - i8I
Awbnizgk (Ag: Au:Cu=66:6.6:27.5) Ti¥, ZNMMED S LBEICZORRICEECEEL
rRERADBERMIFET S Z EXMLhIZd -,

No. 03 & No. 04288 # = Rli5 (99%) & T 5 &FT, KBRS & \ANFHM TEREEMmMIEEE L 160 L
TEN, MNLERVKRT, BHRELEM (P /77) LBbNd, Nl L —2FEIFS x
STTOBRRNTHEY, Pz /TP TIIE L ERAMENEREEEN—DIHZ LN, A F7)T
DO MMEREEE TN EIC L EBAR L LB L Tl &b LH#EESNS (Levey: 1983),

No. 06DV — Z |2 A D ERAHL VLN THEY, BEREL Vv —RADT T FD Ay adsF
oyl (1) RxX7arf G2) KEL, SpEFCEBiHEPHoERTH L. Lo
L, EEROMENLEBEATHSEORE No 07, 09, 10, 11) & (ZEEERIFL ( B2 - T
DEMS (99%) THE, SHIED 4 H K & LBERIFETHLDIZxF L, No 0612 4 FEM O &KL
BRI THoeZ b b=a— N7 - 747 (B2FESR) ICHEE N, BH 18T

(#1) Fuvwizi (Drochel) &id, 7YV 2v 2 VEORE Y V—2ANT T ¥ Ly a2 D&
T, BHCITHAGICHIR L 72 L D TH A 95 (Levey : 1983, p. 46, Risselin-Steenebrugen : 1980
p. 383),

(332) =X7wvrF (jsgrond) ElE_NF—D=)—XERE L L —2NT T FAyviaDf

ThH s (Levey: 1983, p. 47 (HIHOBRHA % 17404 LH & 50l , Risselin-Steenebrugen : 1980,

p. 440 (HBloyrefA % 1814 P #A & FEil) ) o

ZHSHN L, SEOWFROMEE T EEWMOEPME 2 g L 724558, 285 121730—17404
BUICHBL 2 & EZ T b,




iz FA Y TS S N BB O = 2 — L~ L7 - 4 7TOEBLRERCT T ) 2 v LTl
— A cBfEE iz EHEWE 415, Darrah, J. A, @#fdr (1987) p. 221 @ Sample Sources il TNo. 25,
26, 71, 72, T3E FA V2BV — AL ->TED, No92-97Ti34A ¥ ) 28 F L 2ol v—2k
U (c.1730) tE#MS N TwB, F#MEDp 215, 3 (Nuremberg Type) @ H TNo.26, 72,
93, BOWARHHEE SN TEY, FFlop 217 TN I3 A ) 28 F L ZIcHVW s LzEEA (1730~
174088) T, ShOMEDEEHERICL - T, SZTEALZVWDIZ . 215 T MNBHHENH A XY
ATId=a— Ny 7 A TDERADMAIEIEENT w2, £HY, AN 93D FL 2
3 FL2eEZ@AL LY, BHVW3ERARSZTLEWMAL LD LHENE NS, Dbk 5 4R
TS 72 A8 BEHINo 06D BEEHEE 5E 12 B ¥ 5 HoBeit e & L THED THIREWRBITH 5,
Az & No 06D EMDHEE L WIERIED R EIC DWW TR BICS%RNIFRE LELT 5,

No. 06 DT FERABART DS & 135012, No 07IZSHERA A L BT A TIIW 3 L 0o, RHEIZEOKIRH G
WOTETRE L FZ LN, WEERDOHEIRETH -7, SRAEKRTIIe—F—MzRLN
TROMETHAI), METHL Ag:Au:Cu=84:10:6 L EDNEHERN LV Lh b, BOHR
ECITA0OF RIS T F L ADEM ) e XML LT, 772 (%), ) 3Rz DHbil
onEEi) TS S N EEZ LA, %, Gandino @ Churno Museum (=¥ SRAMEEEI N TV 2

(Levey : 1983, p. 54, 55),
No. 1002 G AR A Ag: Au: Cu=35:12:52 T, 73w v ZHLH» LA +HMEL~DBROFEAT
(BT % SR D BHAL) 2R THOIT, v —RFTECHEICEPNLERBATZAVT, EEL

PR THANICIES LTV 5, ZORLER S, FA vV TEESUED =2 — o7 gk (W
) EMPENnAiE RS Lafr % hd (R4BR),

ZORTNo16Z BB L B &, MIDIEEL AL (98%) TEMZEMBENLOTH), #ill
RIDOBEEIC L 2 L 0 & i L TEREIC L 25 (L0 Ic L 2 BEEZEI LTV, ZTRATLH
WOEND =2 — N NI ERBATIRbT L ICENEER» SV,

ZD—F & L TNo. 0813181tk i 1 #A —19HHiC AT HA, 7 AW 2 o R FE A A EF (Musée
national des arts et traditions populaire : 1987) @3Efilz v 5N - EBAR L — AT, 18R
2 DHBEDREICHIN TS L5 ICZ0L—2 L LEE0MIEL: B2 (Levey: 1983, plate
No.274), &RRMEICIZRIEBREOFREIHEICBESI N, SRBMEITEA EHH(98%) THDHZ »
B, ZORELZSL (N 06& FRRICHIIN =2 — >N T 5 A TH&BHREEZ LD, RO
BN 06DIEAR DI TH B DKL, ZOBRBRBEZHNTWE Z %, L—2NHHL 25, 18
HACHR - 7 7 AOWRMES H B, £72, No 09, K—F— L —2 T 2HBEOKEDERADA,
No. 09-113 $E(3) T, No 09-212 Bik(4) & MR BN R 2 EBAHMIREL TH N, HhikcHET, #
RUEHTIORBLIHRPM - 7570 2EF 2 6N B, Bio=a— >N 7 5 4 7 THBOK
KA 6 IT1HHATD b DT H BN 17-19T1d, GBI ILHH (£998-99%) »ERS T, R (1.9%
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LIT) &% (0.3%LT) fHTL2 A E v ilBar b 2, SROEEORRE, TroFEHIF, 19
AT IR D 22N T S AVWLNS L 912k, 19—20HAEANHE TR TNTHRTH - 72,
272, TOMMD =2 — N _XNTERARDERICHEL EMUNOBEIE RN o E
3%, BIMDEZL BRI oW THENLETH D,

S EAT - R R 2 RET 5 L R 1 OIURSTE D S 0 WIERE & BEERICBL, TiRNES
DEIMBETEI LEHTES,

%5 {1 2 472 U AR
Table5 Revised Inventory

e E S BURE BEFA
01 1 1514 « Hrik i)
02 1 164D - M~ 17HEAD - AiTHA
03 3 161H4T - #H~ 17HEAD - BT
04 3 1714 - ATHA
05 1 *  17HHHD - #£8] (1660 ~16704F)
06 4 * 18t - AP (17504-68)
07 3 181D - BTHA (17404E6H)
08 4 *  18{thfd - BT
09 3 181ik#d - it
10 3 18{tk4d - it
11 3 1844 - A %A
12 4 191442
13 4 *  184th#d - I~ 194tk
14 4 1844z - 1440
15 4 1844 - 230 ~ 191t
16 4 184tfg - 30 ~ 19440
17 5 19140 - TR ~2044C - #I3H
18 4 191tf, - 15
19 4 19HtH#E - 1438
20 5 19HEAT - #3tf — 20450 - BT
21 5 2040 - RTHA

(fE1) WEHEMOES 1~51, RiCBEHITTHLER
WoroMEREIZ L 29MERL, 1 ~4 3828
MEAL/ANTHE, SIHERELEHNRDOEMRES
& 5.

(fE2) WfEEMMe "*, d, EEELTRT,
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EMELZLDTH S,

#HOOB
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Archaeology and Natural Science, vol. 25 (1992) pp. 31-50
Scientific studies on the conservation of European metal threads
fabricated in the 15th—19th centuries

Miyako ENOMOTO-SERA and Masanori SATO

Faculty of Textile Science, Kvoto Institute of technology,

Matsugasaki, Sakyo-ku, kyoto 606, Japan

In European cultural properties, several kinds of metal threads have been used for textiles since
the early 15th century. In this paper, 21 samples including textiles, embroidery and laces were
selected in order to investigate the characteristics of European metal threads. The materials

(metals and core fiber) used as well as their preserved state were studied by using magnified
CCD camera, scanning electron microscope, X-ray fluorescence analyser and atomic absorption
analysis.

It was found that the metal composition of threads differs depending on the era of fabrication.
Before early 18th century, the main component is silver, and a considerable amount of gold is
fused on the surface of silver., On the contrary, metal threads fabricated after the middle of 18th
century generally contain copper as the main component. Besides, the amount of gold used is
much less compared with those fabricated before 18th century.

The results obtained from the 52 kinds of metal threads included in 21 samples were summar-
ized and discussed from the viewpoint of preservation of cultural properties.

The fabrication procedure was also markedly different depending on eras. Before 18th
century, metal threads used were of wire-type, so-called “aurum battatum” : the wire was enrolled
at the final stage to make flat threads. Whereas, after the 18th century, Nuremberg-type threads

(Main component is copper.) seem to be usual, and are used without core or with cotton core.

It was found that the preserved state of metal threads greatly depends on the storing conditions

(atmosphere, temperature, usage, etc.) irrespective of the era.

The fiber material used as core are also different depending on the era of fabrication. Before
18th century, the most commonly used fiber is silk, dyed vellow or without dyeing. Whereas,

white cotton is generally used as core after the 18th century.
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the early 15th century the early 12th century

CORRECTION
Miyako ENOMOTO-SERA and Masanori SATO (1992), “Scientific studies on the conservation of
European metal threads fabricated in the 15th-19th centuries”, Archaeology and Natural Science, vol.

25, pp. 31-50.

In the 2nd line of page 50, “the early 15th century” should be “the early 12th century”.




