FRITEIR

FRE R IEILIET
NIRAYAMA TOWN
SHIZUOKA PREFECTURE
JAPAN
1989




e w SELLI ST

REEEEZIRESE

% 0 R EE L LT



EN-1 @IER (L#OM



AR

N
\
'
'
'
AL #om
SRRy ey '
R g e e '
Bom m"’fgﬁ'p‘.".‘!.":-:-':;é'-z“‘- :
! @
:
0 200 150 100 50 [ 50 = 100cm
B BRABE S 2 3 L— 23 2 (FRK e Pt A SR AR FEHE 19864E) JTRE-1
BR-3 AR
(FBFOhi
SROMER
3)
EMoKEi
AL, €

D|AROT
i ATT
AHEAEhL

EMORE, 4




i "4

SSRGS OMRE TR R PISEAE (IS Iz &0, LOBTAE (18544E)
IZA T, FFEANSSTENCER LicERORREIEME tH 5,

18~ 1912 I BUF 5 7 Y PIERHE, TRGEEOHICLSENT, EESILS
< HHEHHANCEE T, BB X 0NN OBERESh T
O, REKEE2LTIFLREBIHo7. RUFRBE N4 EREZ, EF
MBI OBEMEZ M < 3R A, RS LILF im0 e S 40T LTEas,
PHTRBOERD L CALAD, MIMICEBENREL, KRZEL, 2AT
LREMEITEIAD A AT BTN,

BB Z T OREID, GEXOD O L0 RIPECRE, M OMROEIES HTER
TN, COFMEMTIOCE, BB CORERS ZTIOMMENE L7,
HRTED, COZEHHETRL, RUICIHME LEHEROTEIBEIT, K
DEHHT 5PA LI REIFREICE T T 50, RELTLHE2E (1855418
Wi, EDBEE MO TFORESIILVERTACLLAS, LML, B2ORK
SRS DSE B AT D, SO T4 7 5l 5
Sl LHRBICHAS,

WIHRGTE L FRIER 2 TRAE, BT A ORI ERE L TER2EMT 5
RIZ&BZHOT, BREHAMETIN L DHORIFEAESNTWS, L LB
FTHbOE LTI, WWOREKLELOL, £iUF0BRS TR ELRHTHT
HOL UTIFELRIG % B0 TMicid 20, Eisid RGOS mc
i3, MLA<PKOROLEFORRIZLD, RIFENMc#HE LT
CAMG, REPRORELAMS ET, HRE—OBRE/mEEE LTiRASZZ LN
TELD, AHHFROHRERET, MRUEIEREBTTELN Thir
MFRIEIZRA SR AEDRR &, KA OB, FIiZ2UMSMTLED
DEBITHBEL,

COREHHARLRRER 4R L, FESBICE BRSNS LY
U, PRENSMGNARBIEO/20120, I ARMIEN « Wi OB %I
EHNTOIH, BRSSEIN]ILD, VEORHZMT, B- RO SEE L
UTRIFSEZER LIz CATHS ., COBSHEIIABE TR L, WAf- i
B - THUCHIT WA O/, RSO G rBEEIES & HEk LsbOTE
D, SBRARICBVTIRAVETERNTH S,



Iz, RBES, LETHORRDAL, ABEBDOBRTESIIEE, WA
ICHE AT AR (REAR P BIR) R OE— R 200 & LU/ FResR, i
RABTEASUERRTIC, FLRIPRIFEEZRAICLD, SHMMOTHE
W, B, NE RTINS SRERM SUORREIBHLLLBOT,
BEAR LR S, £, colEatiEEs, R<EMIZBEIARIHBLA,
MR EHCHELTO CLEBEWTIRBTHS.

SRS
FEdirE P30 =

Nirayama Reverberatory Furnace

The Nirayama Reverberatory Furnace on the Izu Peninsular is a furnace made toward
the end of the Edo Era (1854-1857) for the purpose of casting cannons.

Although Japan was closing ils doors to foreign counlries al thal time, Westerners came
to Japan, asking the country to open ils ports. Under such circumstances, Japan developed
a coastal defense policy using batteries al major ports to drive away foreign ships. They,
therefore, had to manufacture a large volume of efficient iron cannons at low cost, and
accordingly reverberatory furnaces were constructed at several places in lhe country. However,
only two of them remain in two places at presenl, and the cne at Nirayama is the only one thal
retains most of its original form

The construction technique of the reverberalory furnace was introduced from the Netherlands,
and the structure of the Nirayama Reverberatory Furnace is aimost identical fo the one specified
in the Dutch instruction manual. The Furnace cansists of two twin structures and there are &
pair of furnaces enclosed by fire-resisting bricks in each stone base {5xBx2m). Each pair of
furnaces of the two bases meet at a right angle on the gale sides (the side from which the melled
metal flows out) so that the melted metal from the four furnaces can be mixed at one place.

The production ability of one furnace is estimated at 2-3 tons, and therefore a maximum of 150-
pound-cannons could be produced when the four lurnaces were cperated simultaneously
The inside of Ihe furnaces are bow-shaped to increase the amount of heat reflection, and further,
the outlets are narrower on the gate sides. The upper parts of the Furnace, 15.6m. in height, are
made from bricks, and work as chimneys to secure natural ventilation. The present iron frames
were added later for aseismic reinforcement.

The site was a cannon manufacturing factory with the reverberaltory lurnace al its center, and
work-huts surrounding it. The Furnace is designaled as a nalional cultural asset and is prolected
by the government as it is a precious historical monument to the dawning of the Japanese
industrialization.
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This book is a report about the repair and reinforcement work on the Nirayama Reverberatory

Furnace conducled from 1980 to 1988.

Chapter | explains the location and the history of the Furnace.

Chapter 2 explains how the project proceeded. It was the third large-scale repair and
reinforcement work at this site.

Chapter 3 explains the process of the design and planning, and the technique of repair and
reinforcement work. The major abject of the work of this time was aseismic reinforcement and
improvement of durability.

Chapter 4 explains the progress of the four-year work.
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Chapter 5 explains the evaluation ol the reinforcement work by means of vibration

measurement. The result of the measurement shows that the rigidity of the Furnace has

increased considerably.
Chapler 6 explains the results of the survey about the structure of the Furnace
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Reverberatory furnaces were temporary means replaced soon by other systems in the world’s

iron industry. The Nirayama Reverberatory Furnace is considered lo be the only reverberatory
furnace thal exisls in the world. For this reason, detailed measurement results of the Furnace

were included in the appendix
It is our hope that this book will contribute to the preservation of cuitural assets.
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Photo: Self-portrail of Mr.Tannan Egawa (1801-1855) who constructed the Nirayama
Reverberalory Furnace.



B1E  #® #

1. EURSFORE

BARS

EINRHFRL, FUEROBMBICHE SHEIR
MU OM, K UL SRR AL, O
SRS T AR (T RRER, OB AR 3kn
BO4b#35’ 2", HRISRST, EH2~24mic (@
LTwd, MR =himiciEh, Ho+<
B FFREN OF S N ASHEdL, Bl T iMic a1 de
STRELHAICER LTV S, LB 5 M
ABERITEL, £OBFRLTEORDVIE,
Vo) L FTATVERAET D,
ARIZNFELEL, RRTREREL HETH D,
EMPHSL, 14C~15C, ERIREARITI500~
2200mm & 72 > T 5, BBMIZITELKIUFCRT
IHARKINDT LD THSERKINO TR E
LTwa, ik, Zofigiz, fF, MEORER

A\ KA & L C R RN S R bt
EhTwa,
EspRE

FAHFOFET SR EOER, 5L EESI L
%, BAOmERE, MY, CERAERH) - BH
oy AR E Evbils, TEESR, T B
- B - WA=, A BREFR LT
L > THERS, EHFE, BRUKE, #ic=8
B E L. SO, Haxs (724 #E
SEEMED SR, fFUi, ERORE ok, M
*, B (KOE) - (HEY (EXMOE) - H
(IO  F\AE (RToil) SoHREAY
AR S iz, TRADHEIE, FRK - NHE
CALERESFHL T, 200, FIESE K
T (11604F) A ik 44 (11804F) DERET,
204EM 2 B (IEILET) CBILTHD, REH
HREOM L bWA D, Lk, FHICRBETIN
HHERLFESRENT, SV EREFIIBTS
2 AT ERE O, R (14574) EHE
O AT (L) O, ERRE0HE

B2 FE¥EBHERE



WETOHM L ERFERTESEBT OIS, Z2EEK
Ll LTRER, o/ AROKEERLIBEN

BMKR~— R &, 85T, KIEISE (1590
i) OBEFEHOMHETEEEDZ, EDHE - P
HAETERD 2 KBHM L LTHHSAES, #icik
FEHMOEURRICH T 2 ERITRESE Lizfimo.

EEKBCEORTR, BIEROFHELEY,

PEEER AL, FRAERSATREICEShE. L
AL, BE6E (160LF) LUk, FHicAs 5@
duE, KEEBAE - KB ChAE - 1% - 3
iR Y) ORERLZ-. RERELLTER
RE K, TIKIE, ERRPOMII~EEDL,
IMARTFAREXRTIEHEATCEL TV T
oIy, SBIVTAREIR, LK 8FE (1758
i) bt EEARLEEE, FlicERRem
JUECASEAE Lic, LA, SENMUEE, W6 - T -
B - ROXEY SR TSR T
LT, EiE, ERPLILICKRN () 44
72, K, FHERORERICZR O LR A H
o, P THEAE LT RO ELEAST

FIER OB B

b5, HESHINRAE L LTEELALOL, =
ORLERE AN TWEPLTHD, HEDHE
i, S SRR E SRR L, WHHEE A S C
L Lizote, #Mk, IMLREFIIWLRT L2,
BiE A RFRIEINET L 2 505, BHiE 9 IR
NIV LT,

FUHOEREE, KRbid ok Lokl
bOBH L, FROFTFLLEOER, Fi#OR -
WK - HEF - M YOk ESMONS. ¥, G0
IO LGEAT, TR - SIGH - REFOR
b Mubhi, ROFACELKELE],
TAOATHLN, HEFICLEMShEz, =H)
WoMEiE, MELEAT, Aoth, FEH - X
RpEREER . SINRHERSETRAVS, Pl
LIS E S < L.

HEF T, ARORKEEREZOEAORENZE
KEL - FILAER - iy - EF (R, JE
FICORERGS « Hdb 5.



2. ELESHFORE

RL®I

TR L, LEHME WSS, TRltE
SRz BTH, LEZDIEIEFREN, BAT
852 THE-Ob, "KRFEOAODERL,
"B L LIRS DDy, TREBIEEN SR T
WS L OBRENOD, R EORMICAMIZEXES
AP, RHE i, ThERRZLOTHS,
#oT, ZICREF, BIEICTESEROMBED
LR T 5.
KIADRE & RHHF

18RI s S RS ERE, RAEHOME
e, 19MHRICAD E, BT ETRAOES ML
TL D 17695 A ¥ U 2 AV v FAKLRE L &R
TH L, 18TERRT 2 Y H AT O BEERE
MEL, 1¥UAART 4 —7 Y AXISHERT
W EAEAE LA, M < LTRBRERE L BRRiE
MAAGICMT, AREEXAE - EEoRRicA -
Te. Thbb, EREERZ LAEAERELESL

—RE- LR ORE

L, - A&xPLLT5&ME, ARERILSM
HOFHE, BT VT HEC D R A~ L
At RBICEREZRVIE, HTREERLEXRE
5. BEROHBEMAZOEONEE Zhic
KThahs, BRBE LESRERONANRD
B, ELERMLXENETHRI S LT5,
7, BERIZBEWTG, 18HRAC B LR
Lo i, iR L PR DR I 2T, 3 - 8
W IR L, 019 IO SR L
* P, KEORSBEGCENT L E AT
BHY, ThETORBE—ES¥, ZZi, ¥
BRRL - BORR - EER S b ICRBOMIE SR T
<o LT, 19t E#EE L b iC AR iR
FETOMN LSO THS,
ZOYROKFAOERTERMTH Y, Thilsl
T & P B IRD L LT A B A REEE
LTk, Lal, FMEICERE RO L5
FrAsdETF LTve., RIOTIE, 8 L @itk <,
KEICHERL, XUOREZEFSCHELASIATS
5. AL, - MASE A T, SEnkEIASEEAD

(B 112 ]

(2HEERCST (MRS (AUEL 193 fI8 28 T74)

(3W7 7€ 2 NBROSRHDS BRI LT e B A268 1

AW f1 & EHCURERRE

(5HE W & ANERETAALAT

(EMOBii  UILAHIm, HEEFH2m, HRS.068 o
CfbrEin

(THREEIRE AP | LS. 9m, YIS, | m, ETRRES0RT
dbdA ¢ RS L m, HEH5. 9 m, diRR#B0nT

B U HEOCE8SEIEATART,

THAF (18T FERR

(oMU SR, deiT) TR L 1, D)
TUPET 5o WIAHTE TH M 2~3 b il
FOARECIERINSY) < AU GRS, 1P

P IED T —FBid

WITHIE

(i LR )

(LN SBBHE~ LR (D
W26, AN AE AN, ABAORE]
14 DI ARITHS B 3Gt
[ TR o T )
WHILE, BEALHAEROMICED, B
WA TR ER L 0 3 7 A BT
]
WBT, MR O MR EED, 1
R PR 7 ) — eI

=

RS

T |

A A WL EE
B4 RHFEER Wil




TRBILTHS, T, ORI - KEbE
EFR TS IEDIH, HHEO L ORENLRHE
OWECMAGIHREE b RGBT, 2R
Hiblzw, ThEHERHEOTHD, ZIIT
AEEEY, BRABLERELLZ-TVL,

ZOBEOEBIZE-T, 18~19ERO I —o 3
Tik, BIF BRI - SEEGTUBRLT) MSEEEL, K
BORBHERESND LI ITlotk., ZhEEbiC
WIRTHML, RESEKE, BEOLDLOIZL
THUEHAL KA LTS, ChBERMFTHS.
Fofoki, BRCHELRELES 0, &
PR FITA T S SRR G < A B g A
Fict, X LaziBa T+ 5HoRe R - sy
B EEDHD.

Linl, Skt SdTRmE < DICHTY
BELW AR L, ARICTZ D KR
HEKRISEETD, Ld, FHRUELZR-T
FEEA BN LS DRl E R RARIZ L
2Th, TOHRMRIIVEL, ETLEERLIFS
BRARGES{BILRTERV. £IT, KN

ERE o= i

FEEE GELLERZETRMTR1) [
B, In]EE IR S A o Sk 2 — o O
ZteliER E b,

5 Hiek 4
L

Z OIS LIS R, B LIRS L

fEREHC X Y RSN (PIRL) % 8HB LT,

i

FEMZ LD LTE, ZOHGOW L BREEMLT L

KUOEERERT S LOT, HifkLRAEE

ERW

R G E ZATHS. WETHMAMED Z

iTiE, Bl DR, L OHER Y,

FOW - I - WAL Y LR - AT
WfEAsthE b, Sk ic@vE ik LB CrEk

ﬁﬁ:

an

ok sh T, Thbb, RAEFE L, e
W 5y T, MMz LB, M
VTRHL, SRREICE T L SRR IEE

U S LOTHS.

ER -

BiTD K& - LRV, EXwLS
BHRTHICBLIAT, - HMOPNLELY

K

AEFEITBWTIX, EOT—LR o Ximor
Aoy THOGN RS, ZOBRT, RRMSHE

FUAS B LT & fo, Z OF Vi, 1860FRizit

TR S B A W

2Ny

?-'ﬁl Ml’ﬁ-‘
e e

&niﬁi

B & ECAITEIN ma2

HOE b0z, WHEED kT DR
HOERNRESHEMETHTS 12,
CHSDPEESSL, KA
Hiﬁ"l**’ ﬂIU:fMﬂ MR E KB, 2 -
R, WA, MR S e D, Sof.
@ kigiz ﬂx i, ¥y obinRmEh TS,
0503 KE
AT &b fikd o i, W8
VB kD Likid Kid R ART
#E Uiz, MBI RES N

&

s kA&, WNEERRIELTOSRMEL

R, MR LN,

2
il

Aid, SO MINGE S U QR E T
HCLEEEST
BB LOT, &

koo



FTOMRT Lo ALAD, PET0MRE T
L CEERBTEHE (B3 DA St O LB CHIE L,
HEAR Y TY &b VT4 OUBIER, 21y
FREOMEEFHOLOL Uiz, ELREAEEON
Rk, MRORTS LERT S, - fEOH
BT, BHEEOEREMAALHOFEE TS H,
PRIz ROREEBRA2LO L LTk,
E7, RONERERESHV6ha LYy,
KRRITIE LA P OIRICE L,

ZOBRIZBNT, EHOLGHEH R E TR
BT S LV A B A TR TEMICh DR
20, WFEDLOOMEREN LSS EIZED,
BRFEFRELZLOL LT, AR, 191t
FARFCHBE L, 19tER T SR EEE LT
2TeDTHD, DEDHEABEEECHEALTED
%, 3—p g ATRERORBLEL>2boT,
ek ra,

LaLl, BB L2 THEDL LOTHY, K
SHFCEWE R AEORRE, Moz <\igic®
FEEBR T e, KF RO SR ik 2 R

SEmFACIEE

5 AM T2 bhioREnOEE (KREEL
TENEOFNAREIBAEY) T D85, KFE
ORAFEREHRE, EOHRZOKEZTHROTRRES
o, AECFE-LILIE, F0SMTHS.
STIIE RE @ KFa BHE

FIRIVE (18404F) OF ~CEHI2X Y, HOX
M BoLERICEA, MBOEETEN RS
CEof, I—m oy Tk, HOWTEATHD L
DRI &R T,

T viggogic - BEOR BT, HiE
9 HEMHE OB, PEREIER o RESE
MLE, FRLACRPEBETHLLL IR
o SHICLORIT - RIS T i, R
BEEAROEICERLEOTHS, WK HET
DUHETLOEBRESENC LS, HE
FAREEMT, b &L AEEEE T LN, S
RIS Lk, FOBE—HiE, BEAOESK—
Khot, AR, EFRKEIROMENEFRE
WECENE RIS, 2052 THRIROTII
HECERERHEM L, 4B, WHEEEOR

E-6 % iF (ROSEGE SRELEUAEEFZE &Y R xa-3

14



59, ABEALFOED LHLEHROL LITA
PMEETRY, HELEHARER (BE) UTS8
A% RRHICIRE LTz, BERERO Y, &
HEHFEE, @R GlaE TR T TR
BERATHILICRLE,

K124 (18414F) 5 B 9 ARG AL EL
WA, HERERIC LY, W OBEE Lok
ZozZ bk, FAREFERHNTS L 5B EK
BEhiZ LEEWTS. Lk, HERET Lo
Pt G, BHICLDEAEKREROEE
HAFEROWEELIC B2 5, ML TR
B B AW ARREE RO 4 M (FlR2 -
A1 - 1) OEHEECINDS -k, B0k
WA U TR (RIFFRX) ZEEALL,

hEE b KTEASHEILT B L = 0k, KIR134E (1842
) THEWHETHS, ZhiMA (L)
RURFE - &R ZICEN S, FREOTHR
HRERVELSD, REOTFRLEDEORELTT
o, ZhEbER, A KRONETE D
2TV EOTHD., HEOHBRKFR, KHR12HE

&

FR-5 SRan (IR

B FH SEE

Bu2AK Y sy

(B4145) 11 @, "M T2 R0EE, ic X
b, BRRGEROREZRE LoD, B
FFEE TR Bk, SEMOBERLEY,
R TERETE R =N, RSk b Tk RE L
D BRI LI, Ra Tk, EMICiEh TREN
fo L b, SR =F& M, FEEEOES
MR,

RIS T, SRS OEEL >
oo L, BAORMELEAT -4 $5SHKRIC LE
29, BEOFICLIRHERASORBEZ T2
b, mELlEREp o, F DT, RBHEEFS
Do, WIFIBILTEX R EEMICLEH L.
BEHT, KEIFEL DM L2t MkOESF
BEACHEBKRSHAE VDo, L L, BF
ORECHI L E 2 ThiE, MEIRRTIbIT
HDH, FIT, MARH (BT - B i
Wi, 2A8AOHEHLRESE, KRERIE
L7c#s®, Wb saen s EENFELRYLE.
P LT, RERECHE, BEFE - REOEL
HEHRTEDS L5kl

&

BE-6 HERRY CTIIRE

-0y /ATIROE Lo, FEM2 AL
ERRE B Lz, PLESHR I M E R
£ 9305 FA&REL 30~ 100 S %,
100500 EAE KR ki), 1 BEERLEZ
LRREHL I,

- BEXR (H /)




FHI3E (18426F) 108 & Bk Ekpash .2 =
fHad, ZEH, AAFTSLE, ZOREOHE
i, SR HCTORTEETH S0, MELL
AARLERETES - LEARD, UL, EBIZR
S A - TRY, BAON B &
gL E 2R bRHERE, ZhizkD s,
ny FEAF—ARE(KFLE), EAF—LER -
F—17 A v ANAEHE - EENE S BRI,
F— oA o AR TAF—ABEE - HEARY
CER - SEHHY / CEE B ILTER), -0 A v
RNVEE « TAF L ERE (HHEHE) Lbs. K
FUFOFhLRBROERLHSEPHTHD, &
bz, RE4ES Ao TKRgsHESE, T, &
MER (FRT - FEFEE) - RATBIE (LEST -
R ORELT, F—0 1A v 20« TAF—I -
B SMEAELTWS, £, SEECLEE
DEEL LT, 224 LT, 4 LESNHRE S8
L LT, FERNEINEICO-. LR
FIZBTPOKEAF—ALLHORE (FE8R) @
fFdTh D,

—RE2 Ea¥ =K KAsEE

HHEBICHV-S8 - BIELOLOT, Hidms
fEL-TRLET S, s, ITFOERHIBESE
Hlo Tk, BHEsLKL, BTHERBC &8
XENILL - BEHAICSERBEROEERTH
%, HETE L R AP (R SO (H
WOFMR) M (128 3 BF) T, LHfoE
WF—po o B=0 A g AN T 7 B -MIEHL,
F=EEEAEA - BoREEAORMLERELTY
5. ZOM - BOREITI24HARTHE. Fiz, Hn
EEOF LR fE A AR (9 H23R )
Cik, KEASEEEA M G250 AT L > TS, 4
B, ILF P OMRIC LEOMS TR L, HAREE
2 YOFRGORAEOME FLERYTHD,
PBEokSiz, @ixe &0 x, FRASNEE
o ThHIMEORE» SE@ER b0 25, K
T O Rk B ATEG T B b, Wil O T -
ERBETEHL L, BEERTIeML25,

iz Dl A TRk B T b, B
RORY{TETHS, HENHFHRIC L Dhb ol
FARIE (18424F) L Y IGEBRINC, AT F Ak

HET GIETWEZEN
R
IJZER-GESCHUTGIETERL,

ER-] BEEE (EIESERRAD

BR-) FEEME (HIESREMHE

ASH U BEAHDLG, FMHEOIHET b - 12, ERRERPOC L » TR 6 ORI CRAS
DR 2 47 5 =2 (155~ IRIIEDHT 7 1 2 TSRATAMGATII= 451} WAL (18265) (U FT ATaRbliih) =
BER) 12k 0T b b iz, MIE, A S\, 1826FICHIS h S oY KU MBS
KSR HETS > T, RN 5 Wi 5 THEORIEC /2 3 2 THRE NTL B, M
BT, | AR TRT SR | MO A R OSNOBDTIR OB 5\ C A0 W TR
Bifi, CAUZERT SUREIDSE, 3 GICREKMIL BT b L, NI —1n 575 B I
i, FRKEREL TS, (AU, MR 5 A RO AU RIS, I ianit.: SRR
PATE BB 6, It RAOMFEOBILS, PRGN AR (PR TR
2L ORI E ORI G A THRIS b 2,




# = = (Ulrich Huguenin) 1t 75 4 # ki
WIEEEATIC R D #itEia (Het Gietwezen in's
Rijks ljzer-Geschutgieterij te Luik) kv 5 R F
(reverbeeroven) PHAEE L TnH. ZDOFBEA
SREOREBIEDL EVDRLOT, HREE
Bt - T 0, WRICHRE LTHEL T
Tha 5, HENE 25 2 =V EHEEAFELIEOE,
ZORBIBETL LHETS.

Lal, M 22akil - L TRNFICET
TE BRI P ok, E, EbRERIE
105 2 B BEEE () ORI Dk
Eh, BEEAKGY (18534) T A3 HOMEET,
NWETrALENOG LR TLES, T, #
HERSLCHF I TS 2 LY, s RS O
OTHAa <, DORERP LR TLERTRINEEE
THREE, HROKNEROTH Z LT ORE
Thot, kEx, tadz=rREOLRBIE
K- LThH, ZhEHERL, RAaKEs i,
iz DR L RITHBEOFR 2B LED LRWA
Wwekni b,

#1 TREHES: ROBAWELSHREBLEOLNNEE

SRR & AR E S DR

I/, AR EHUTFOEFORREB T
FARFRIC AT L, KR (18434F) jid kil (4
H5E - FL S0 A) EFd, RROWEOPLE
WD AR REORIEE ORI o/, LL,
FAROUFED T L, KFEOFEARM S L, 0
WL ERELL OMH ERPND Z ElTAD. bL, K
FORESRICEA TV BE, RELR~Y
— A ETREELTWETSH S5, KEOMED
TELIORRTH D, LA, SMERLRY -3k E T,
FELA T, WLBROBREEHB LoD, #
FERER - RAHE - AR KON - BEH A ET
e O SICEE L,

HBRERE, ML (1344%F) HMOBMEL LT,
KEBHEAET LA o, PRIEPRENEER ) DR T
WMHIDFHE THA 64 (18536F) oz Ah
ThiME, bad == FEORRITBEOTIC
roTHigof. beb i, KiEESPR
KD BERSIRTH Y, HERBROFIcHES
#BRix, EbIERTVE. TLT, 2FR08RA
(HER-8k U

= & B W% EEaEn EEN N T [ AEEE)
A x & }7 A B % w7 W B & - A B &
s i TR | Emoe AR o—sn0) 1| aE
22 )| ) EE emmmesogeas |, | s b | Bt
. : 2 BT T A 3 PRL, R RO LR g g%zwgf:wmaﬂx
5| 2 |MBmbE 4| BRI R T 3| s/ wieian
8| 5 W5 4 | Bl 4 7 i3
S| 1 G BatR. 5 | ghix AR e npmm s
S5 | R TE REarera | O | S GEELS, WEARY Bz hEasyaL
el 1 | ms [ knmﬂuzﬂﬁam.mun
sl o [BME wr T B EZRAMER Bar -
2 e :}ngvﬂm/quanﬁtzw s _mdgéngnunnmﬁw o | AR ET ST P
10| N kL 7 x SHANG/EIRA GRY
nj o7 RREAT=SIEALRRIT | o | gun, dREmrERE
ml'wrﬁmmwmum 7 ﬁlﬂfrﬂik?ﬂlﬂ»i#i&
2| s ".’."g“ﬂ;’g‘” Wy " | s wic
7 MBI Lk h ot 2 W
| 3 |ma ok R iy v B | ra e maee
15| 10 %migﬁv;vgx dg 13 | REUmGA AL L
16] 10 |2 7 3| KRR N
51*-“”‘”“-1&*54“"“‘ | B Rk, R
o o L) B A~
-‘“““”’""“‘""L Tl st riam 7
) M) BRI P+ =
min EER 1 e = | Anne wesus,
| no # LR TR
19| 12 MHs AT Wi S Wi 7 R
m| 1z | #R/RD 15 | W T mhgE A
3 ey
am 24 # . %o 5| R | | PRk mE b obin
—| 2
4 | mo *maammwmw w5 | Bt R R 3
=, Bk ARE et
AN N
1o | BEREN, g P P———
18 =
19—l
20 '@ _RER. WS REN

TS T YT r—




BEND,

Bl gL R, WM ENh R Lo
TWTHT T A - A XY A% EORIRE A
AL ~DHB IR E, RGO mEg
LipoTnore, B, HAELMC b Z ORMMEIZE
M LT A, EhAEREFESETTE
(FE - BR) Ths., MEHAIEI34 (18464F) T
PR Tllisk - BB ELDOLAEZ b, REHTH
ROLHFMBME RS Z Licke s,

el RS RHOME AL, SEEA O£
B WO B2 VicEBORE L oMt £l
LTve, #oksete (18484E) 3 A24A, =RMEA
T, HAELTERRWL, NS 51 /328 (K
FIfL) - B R (FFH) - Y—r sk A%
) FE@mLE, BHER, thoogeExL, 7
PH = gy AN YO KROMBE T L.
IORPTHET<XE, HEOL LT FEEHE
& SBRTETHY, PHLEALT, HEE
SESHRSNEZ ETHD, HBLEER, 0
®HA 24 (184948) 108218, F4410J120HiC

— ®BH-3 EROESE (SRE)

ZRTRULIZ LWL THD O TEPORER
HETASLTWebOLEL LIS, ik, HiE
FWEEHRTE, "WALBA, - "H@ESOfH, -

T8 AR - TEKIE2ABH - K
SAESAfE Y, EFERHERRTIR k3%
2R26AfH ObLOLEEEESL TS, With
b, Hif - BRI OHE L L YT, FEOERRE
KA EHADVHEBATRELCOThoZ L
BEOPBRLD,

COBRICEVT, MA2E (18494) iR
WEARBEAKS, GHSEICHTIRMOLDE
Wiz, MWNBITERHOS 2, WKEENLEZ
Lhbd. AkyiE, TLBRBROEEY S, JFl~0
TR, FOMRLEMicEL (RENSEEY, AL
BELE, #FCRAREHREIUSAL, TIED
WEAHHER I OTFE L T hiOHs, ZOXRRT
b5, il - EROLHEE, BEHECA-LbOL
VALY, ElrbE, EEOEMRIZLY, Bk3
S RAT TR AS P A S B BB - THBICEV T
5. HHEREETYHR -OAFHEL, ELTOMR

ARRNARRD

A I s

SRR DR B

EROEHE 2R-9.10

B EHRICENEN 2 B FOKMEEH
LT, Ml MeoEcmRen (&58
(iR 324, 364> FRAEG0PY) EMEE 5 H
BT Sh, BHXD 4EROLE 2 ERL
LT3,

diRbic L b 2T 5 &, BlEBUT
2 HAHIAEL, WL ERCRATSH BN
EABOSFOAE I 2T 0B, $1, B
HTREMICEFS LS LoMsD, SVt
BLTOAMTHEL S, BAcyl, HRLC
A D, AT hAEBML, il
fEEEShTOAE,

o mPEAR, mUE2IR
KR | IEFTO FAW, S, Lo L%
if (SK26)
#thREODK
® OB pE, EOARR




HCECEMD TR, L, MR haig
L. SR, OSSO EIChELE:
NTHE,

R, RENRESORBMHI M, KeENES
B L, RENAICERPREICET, $4F
8 Qi AR, ORI CHME RIFT
395,128 ICi @M 8 Ho FRlficRiA X >k,
LI AN, FRGEOSENRE, B (G| A,
FROAPLEENETCORNTI L Tk {fags
it HAERY, HELASEBO LV EGRERT
BRITH L Z e RICHES B S L L, SEEH)p
IR, EPEET, M PORRICEE 2t
EERERICEL, BYORREMRLEEVI,
< LT, feliddblic = S 80 T, I
LD ThD,

ZOWE, HEREFI0201 RE), £FLTRE
3501 OFEREE CLIHESEES - HA2E5
A), EREHVELTHAE, LHL, WhitLTH
ILROME TR, KPSz baTal
Mol EREREEZS A2, Bk 3H (18504:)

— RE-4 MUEME (SRE

TRIZIX, BB%E - KRgHEOLD, 105EOMH
FEBRTICEO I 5 OB ThD, AR L,
Hugrr,  RUET, SHRLkO R 8RBT
HA->TWHHTHD, Wiic, FHHEE - B0
LIRS H BRI TSI ORKHELTY,
AR FEORERERNTE 2T,

UL, KRS HTedE-S<{ v itificg -
Twofz. TOPTH, FEHIL SMAELORE
IR L M5 < Lk, BABMEOEHW-RE
R, DOZRMBER LIS B TRV, 9L
fe~FAMO T ILION Iz, BIERAANR (3
AT OWHieT, ERESAEERR LA, &
ofticky, SoERICSELRAED 700 ~
800°C, & & iCHREDI300°C &M %, 1700C L5 A
EOERLIZLHABIMEATR LIz, EROR
KHELERHTHL 2, WEFLA ¥ Y R LOVBA
Lic&d, fioEKHFRWFALZOLS KRER
HREAERTERD-T BFL ZOALCEEL,
BISHEOE R RHFEROE, JRLAOMH
REICLD, THEOEGEHSREL TV,

WE D RMES
TE

@1, 4. 5, 6. 7. 0. LT »BrkResls 2 AR 70 1 EUERE T 118 PR Mk =
5 7 i =T B 2 I
=] ) Gk e AR PR Bl
i T U F IR RITRIHOT A AL KA ITH | AU LAy e W et A el -2 P G
=Y A 349 H 2 ) RN T T R A R R TR S T U L

BB = FIRNATA RS BT ATR
A R = T RS s MR e A

#S@ES T TG 2 SR b NG S —5t b R

SH1 GURMFOSRE FETFSON, EUTIRFRNEEZERND

RIS AR
BLRDEEDEND,

13. Ia\lw
. 1"
5. WA

EEFasHTE ETRRER

-&J!ﬁ’?f'r"} <ehl]fa /
R Libk 7 B L L
I AN FHE =T
BURE SR 1S
gl S B3y




Ay —Fhi & REHF

ALY —editit, KROTWEDOBIFLURPEL T
foR R ENG AR R LS, COFmEDES
i BT WL RO T HKEE R < SH,
¥k 64 (18534F) 6)] 3 BRLK, THEMRMCH
LT, AR Sh, B
uh il - IS A AAE LR, Dl B - Ao
RILE L LT, Ligh, hkeMolkvis@siss
DTH5S.

BASENORL LT RN, Y —Hk
il A TOINSEBHEOLRThHS. M6 %K
A6 T AT TR - W - TF - BORERILG 8T
i, COFEBEN, THICRHSAEHED T
B S = f RAZ R ERER ThE. ZoR
FOPLIHEARTHY, TEOMA LR -
HOBFRIZIES SN TWD, ILFBHEL LT
i, WPRGEBIEA (BTTE - WA RO 1~
3R AEmEn, - RNEEEERE L LT
e L D BIF bR TSI TEFRY, LhL, #
FEh LT, 72 U REROER - KivONEL%E

i

B8 IFRMGME Xe-11~13

20

WL, P didi & s T BomiThy, &
e < NN OERA NI EhD E LT, &I -
EEREERN L. ZhB&NEETHD.
HHBE L o, (HRME LT LT hidse
bz, FTH, i CRAHWEUR S =1
M EEEN) 2R LA UL, SIIEE L&
HHEN > THET bW~ L S ic, KHROYRL
FENHHT, LU —RALHEO ISR M DR
REAARLOThokiw, HEOCRAOMAE
PR TE 2, @R E LTH, BETKRRE
BELEDDL - ERTERDPoR, EHTLEFAR
Foloi, #X6F12F1BADZLTHD, T
DO QM FRZAL A, D B RLe T
3,773/ 1 Tl ot (TRMBHEREH S
SEHFEARZ MM Bt 3k 6 F12H). T,
IO JiIc—BLL=EHERE TREL TE
AT T L, BRRFE LCRE, RETES D E2WA
WHHIE o T TH S,
EEHFE T A oadkiz, 128160 i By,
P O EH RO B R - LU, Sehh

LB H D LB, SN
Blrig@+asiaertidsis
leh iz, DN, S0, W
AV BT & BLILIZ BN a2
Wi HEEO £ 5 LA E,
LA T R T e 9
GHTIZNRSET EFETH /2,
LN, Bk B SEC18934R) 8 Jliz
HLLAA, AARINERO
Flk->THTET I >0&BE
AEToEF L, FEBO
Wil AR LT, Wi TH,
HEcTGRo EREn L,
EARPRBICRAREL Ty
Do Eid, —lA 150 mREDH
ML AMTED & DI KT,
FRENDUMBALR, 300 m~
00 ML LM T B, ML
Al EHICIA S KRR
151 [T, MERIE80 » Figlam),
A6l KRl Y. 248 - FRE281M,
128~ FE42P. 6 & > FERI2M,
F whth= o v ZNI6M, 5
HEBXS5M, 17 BEDL25M
Ll aTVE, EL, [ Kiah
Mo ) o LA, BB FIZA
OEH 60 MTH - C, BRI
MEHRBB LY 175 1M, B R D50
ML OARERINA S5 M, ILosE
Mt Sh B LT
te



FEIO%, 180 LEREFERFLEEERTASH
(FET) T TIHELE, £BHBRNILT
EERTHRMME, i) KHOR%DEI BV
THREDGEVE L, FORECRAT R LSRR
Wi 6 EH LIS h D ThS 5.
KEOHHIT b ETH BRTHSERICES, H5
R Y OBEIZ LD, NRHKKRLEETS
i, Mg e LitAT. TORTIC, HEEE
(18544F) 8 )I2TH T AV AKKLOHEIIHE %
f. ZORREE, FENRARERICEY, 3A4H
FHRICA#EL TR —EROERTHD, T4
U o) ERERFTIZ-CHIAE k ST, WK
FRERBOREPHEEOBRIZASOTHS.
EHFAHETREOMME R <bhicit, BEdED
BB Aok, Zhas, ENRANZ LI, FHE
Lo AL OREM~OBETH S LI,
WMARE LHT. oS LY, Tl EE
haoklhat,

18MER 4 3 B TR AHPESLB T = R

FRHL, BIARFAILARD, ZoWiZ4dH6HITIE

lyhai m_||
v ma
ah

. EEEF(18548) 11 ART
D FRTEC18544) 4RT

B9

SNIGREE a1

RS TR M R
HHa (CRI0IC kB &, Wil
B TREL f2k8did, 6
N6 Gaon, 1| EFERCKk
Af BT, 804 » F10M,
AR F2M, 124 FI12M,
3 oHhT 4 ZA A Mol
MEl-TWwa,

BE-12 ansa

——

w1y @M B
EcEoz, Lavl, BlTHEONB THRET
LU, AMEHRBEE~LHT L, EESh
TebE, RERNETY, B kilbL<dx
HEAHOF, EREE AR IR AGE A A T SR R
¥, PHA~RG bR, Chicky, 6A7TRLY
BT ARG S dy, 2 B 5 B 2810) iT
i, TR, 118 4 BRMEAR
MR LTS MR (REABR) X, B
PR T LR K D KEE RS e, R, T
WickkE, EFcHEL, &LICRRERT T %
OREMGH, STHICET SRS RE AR L
A, COOEERL ETHRICBhE, EiTil, R
ICE VA LTHIF L Z & A9RINE e S &
B 2 4 (18558F) 1 A6 cH L7z, FHESSF,
HERIE, U —ATH, EEAYITFCHED, i
HBR L C, FUBLRfROmm, allasRissh s
FIBIEIOET & LTl £ 0%, D Is e
FRBRHICLE RS Ll ol BRbo
fo kALY, iR T IRER A - THHEE L 23Rk 6 4
FpBEELANAAY) —PRORIC X 9 TS

AEw

PEIEIAR D

E-10 =WHE8E

o ALy

B (3W|am

21



— RE-S ELRSHFONERBY

ETOMTHD, ZORFLERBEGNRT M2,
£, T 7T BRBREOH, BELOREELT
ARVZ L HLEVE, WFROERIZLRATE A
v, REFERIEHETHAFEOREVZ LS.

L#rl, #AkvoThABREERLT LTIk
ED L, HPOREBEIEMNELOO, TR E
HE-T, LRBESTEER 2ok, BETE
DXRIEEDOHICHE, "RFEREAR, ORT TREE
ARG L) & PR FEIRE AR (110 4
A) REESATVSH, ARALZVWERESH-
EOThHD, Zhls, B2HETHOREEIZE > T
BNZEY, SVICERERBORE & M2k
bR ok, ZOREILE b THETTRE
LAY, PRMETLEBREEE LR, %
Bz, BT 5 EMEOBEHBRTEL2LHOT,
—B, BOMLTERRTS 22 kL, Thic
L,

WH2H8 A, REIT TREHTEE 2 =7
&y BRHL, ERFEOBMIC LY, FREO
Kba L, BEEOBERIT LS BMRBEO IR

IRUZZWE BV, MO LIRS
EHERHTHATLH D, HMRMREL
DLCHo. LT, BEEIFE (18564) 8/
OREHODRATHEOMLEHL, SEakits
TEFROWE.

ERTRATE AR SR - EAREILL F1LARIED
TR LEOR, BAE2AOZLTHS. ZOK
FTORHFRIELOENTIELA YR LTED,
dFiC kRS OBILBI L L bk, RET
A, EREESICREASTSRETR, mPNo
MRS BER T, L5550 Ol
TILZ ¥, B CRABROERAREE L,
WM OREE, Baolilf (TABE~8A
7H) CEMEShEZbOD, BT EHEELC
MELTVS.

RBT, WL 9 J B LR & LG L,
9 AiCix18H Y MR 1 M #ia A, HoT, kb
LILA 7 40k, 19HERFICARL, S
WILERET oo, ZORRPRNOSNRTHD
—HI8H o FENE, 120 4 Bicili &b, BS54

IO B B OB, SREBEH) Y & Bl B e
BREEEDLLADELNTHS,
0 EUEMPOBRERUESER
ARG (1853:)
FETE
12 ARG AR (B @it CEaR i,
127166 WA OUPGER T
1ZHITH ST, SO LR o 1A (KR )

D5,
BRITTE(18544)
14 AELHIBHEHATERED, ST @b
OB SREFA L D TIN5
1A1ZH  WEHE sy M O A T,
1Al40 BERALH LS.
2R BB R ORI
ZA10 Rtk
2AITH EARRANE I,
JA1E AR,
FHAB =R T A, FRT HPah FREF,
SH8H IR LD RSHLREEA,
FAILH A & b etk T Bits,
JHIGN $eé i,
3 H188 ST B
3208 B EWER =
3AZTA AR ARA,
1H ATBGREIS0 LD, BECRERE R
JAIH b GERTEA .
4B60 RAHEEEO M,
1BI0 RERATH L
4 RI0H e ENEIARE,
4 AI60 S CERHT,
1HITH AR MPEA—RSIL

58290 TIHERER AR,
&

[
TIARELE OB IIR
6HBE DEENM,
GATH HRHEHTAR.,
6HOE RNERO b G I,
6 A4E REHHR,
6 AR TARRAHILL 5,

6A228 LW,
TR REHE L G SRR MR T,
THAIE S EORET!
TSR ZHRA TR,

K EREL S B

=]
=
=
a
E

M7 A28 SRER0AERI RN, Bk,
8H5H Witk HHAL.

BHEE MEpH P,

BABD ildx 184 it i
BRI Rk SRS,

BHIABE M8 184 Kl .
SAITO .

SHITE LS (R L,

114 MR WHED.

1A D SRR &L L,

REHE(18556)
1BIGH 10 RN HPS R
2R 1B 0ok KIS AE, Mt
B8 o AT S SHA L, B4
A F23A 364 FARABEON, AREEIE,
1A NEHOR, WA
8R SR LIS RIRE D, SEOMET RO £

22



(185841) EN 8 Nic#y, 2HB AL EHIOT
BitA-f, HEASREDHTRS, 3ABAD=
EFIOBETAICH L, PRCeHA@pE# H At X TROHL
HAE-WMBEF=EY, b, JROE LI RVWES
RETHDHZLERLLTNS,

ZHLORORKIL, 3HI3EO ] BRERWY
WChkox Laksh Lk, Z oo, MW 2 BORFERE
L, #5603 MOH S | BOEHATELRY,
WRHORB LAV 2O THS, | BraRE AR
BOERG 0T, EWEHEE S IIE A 20 RED
BIOWEDTHS,

EHtERE COBRIZIE, FRMEI—AF—
nEnTa—rALL, kKAZEFBIR, 20
T H — AR TREROBARIE LTHWS Y,
TR ES L RO, BN L EH T,
il 2, BHRENO £ 9 A/ DR ORITRIERZ VS,
BE@Y POXOERIZ, 4 AFEBCLALRLR
RRICER S —F i - O ORI IEA i
frbhiv, ZOFMERIES &, RATEDRY, F
R & 25miEESEY. Zhida—e v A THR

Fiw  Em iR

LTHAHIM, A0 ELBOERRENAL LB
fbhY, BENETIZLTL, BRTISHEN T
THAETHS. BIL24E (18664) 4, MK
HECHDES & & 0P EERBTICII LRI
LT, BRI T A 744 2 o SHE-R— hdA—
0w A0 O HE (BT EAATICNIE L) HERIGH,
PN AT 508 (BRI RIT~SIELY) @
MWD 5, +hbb, ERARL, Felam50i e
L, FARMBELHDZ Litbi5. 1k, #5
ORBBHAEP 2L, KR (KD Lhxkbh
T ARBOBRNEN T2 &, FROEFEREE
DR Y, R ST S SR LT,

HDEOES I, SRR ANEL, 2O RE
HORHLRECORRFIZE S e A LML L
VR AT, BT R ST T E v,
AENSHEAMBOEEDIDIE, 22 MR
<2 BHH, MEELEHROBA LAV St
< ok 6 4R LIy S 4 AR 4 BT, PHERAY
BLEOIEE k5T RS, KB 5 (18581
108 "EEESIGREE = MR = T

Wi, o R .
128 AT,
FEIE( 8560
JANE  F—AEETEES, [ AdERS,
8 H25H AEFOH, Wkl LRT OB,
§H T bl PR HIS R,
ﬁf&&ﬁ(lﬂs?ﬁ)
ZA5SE EEE SECRE - BITRLTOL),
5 H MR AITIO0 5 WERHIRAL T 1805
TAMO MR,
G AMA SRS,
GAYA 18 FLiEmAS, SE0:H ROEEAR,
LATH 2WREMFOPMILFEE,, #06H,
118190 2|RESHTOMMS #T10B1008.
12A4 0 184 FEIFLIDERS (708555 B8 05H5) .
12H6E 2% SEI2008R00 LI
BREGE1858T)
LHSH 138 MdfLHEHITHE T)
2R228 3B FeakE BRI300RE.
2 H258 MOTREL .
2 RiEH B U0 MR =R,
IH T TUTEA, HEES MO, L, SRR
SEMMSUL, PR Y OAREIFTE L, b8
DR, WAKSLOTREOMI, SETORE
D)
3R108 3E8E S FYh Mk Bh.
3H13E 3FSHE - KL
3R22H  GrRAHRE NIRRT, 318 > FihiEs,
41120 3&1H - FITHL.
108 SRR B oD o Ko O TR AR (IR
DR, PR METEORES D, AR
FAZTIE, BRdHREC, SR,

RGF1850F)
1H258 S0 K AR 4 F HE
TH%H AEE EEHL
BHIZH AHH.
8210 WRKB0H - N, 24 FIMBRED 1,
10H21H B4R, o TR
103280 RSP,
TETTHEC18604)
1ASH SRR ik,
SCAIF863T)
TH WF2 RO RTARIREE & D ST L S8
EabtiThh s, BAEEHH
FLBTCHIB64T)
A L TSy, ;-4

i
118 FLEAHPRL MRS h S,
—— EUBH

B’ OB R RN ITIE RIHG.IIE,

IR 2, 000Wi. “LHG~14OHHE- TR |
FroREHA - S5 (T | FUTRAT 4L, WTIORTSTAL
35, $%11.5358754055%, B 3. 885 BS0805 5
Bt S26RL5HAA03C545)

5 ik 0GR E . (RMEIRGRIE AMEE), ENETET, Fiek
FARRLERREREL TR SRS BHD R
B TOHEZ (RS REE) B R=p,
HEEFh,

& : UAS00~TO0HEL, 12T 1200~13008 8.
8 X BN FEISH S FREL 24K FATHE 368
FISHE, 604 FORL,
HREPEATAE | (1T, RO, BRCERS), AR (U0
TR OUERA, Hizdhl.




LA, 2 EELE. Zhit, MHEFTHSRO
BHESTTRESN E VO RIFOBMICE AL LOT, &
KnBENFEEBVEE AR LOBLTH
5. EEORBFIBATL, HYROESHMASHE
WEhTEY, HWOBETLH k. KT, 5
4 BRI, BARE L D BAD L SEMm,
BEHLBRL LTV OTHS, LL, WX
WiZgh btk bnbh, REFicsH 3801
Mg~ L5l BTV Ld,
REHF D E D REEE (EFM)
IR, BERFOEHEBELELOT
HY, EHOERMOERKIZHT SR, Elos
HRME & v, 220, BEEMICAS L
Forfiz, S¥aprd h)ouEITicBEEL, it
FlloKRARMC LSRG s EE LR, 20
iz, EFRONZ, &HINENKF#E (1
HERONAIFL L) ~&, 8 =&l b
ANEEFER, 26643@dR TREOWEIZLY M
DO TELTWS DT, N E T
Bionoipy) ORKY T, HATE LTILIRKE

— RE-6 BASTEREAMERS

R ROREAAN L EURLERE, T
EOTERLZVEMEE LTS240 TH R,

Wk, AEWEURFAE LAY, BAFREE L&
Ui, BUE2FE AN, KR (T K384 - %
WOFER) X, IDNIERE L L, #RERiOHERN
EOFFEECNE. ShiZEOEERT LRk
8, FFISRAL, BiGMEelz 5. BRit,
BRIz LR O & A A, BIoBdab i
VR EA NS L.

O, PG5 FERE U129 0 m AR A
Lz IR - FBE L AREES, dilo TRAEE
S ) - T Rk R RS R
ThhH. Zhick3%, BeFEEAMULRITHD
AICL Y, REHFRUHESR—OEEREFTE
TREMBFoLk. SHIZLY, BERERAOL
DRBRLZEERATEDTHSD,

BEHIZEHENSEEOFRELREORD,

IR DB R RS RIETE Th S, iR
Kikx, NEMFERECREBELEE LR RSO
MEEERHLE, ZOFTCLY, REFRE=

OF

., K 5 A

51 & i

| 1

a/ A X
B B " "
" 3o 5
JBE :

q R

e B

E-11 #is5eE RHEFREE

EAHPOR M, RSI0M, K26
T, FEECTOLE, BOI8 MR 1 B(L
BejlEROE RS, FEME2 36
Fr 160, MERGEEATERIE, K&
R, L3R 180 BF. RO 2 @104
CHEBESF MR 5 7 T 40 @it
BTG AT, RS 1R
1B R3S 1RE &), o
FLPERRE 01| R b W AT B
TV A, B kb, BTG5 (1872
) OMBEHOWHEILE - bOT
H5, BEDIY, ZOHETE-
TN SO R O B B D KL,
MRSy (&3, &4)
EhifTH.

2



METAH (FHEERT LAY, FELZRE
o THA, IO MR R, B AN
MR LERETH D, ORI G o
BEETMUELOTHL LN,

LirL, TORMEHEET DI ERD, L
SRR R MY ML ERET S8, his
Loteop, MEEzRENE (P Thd Evd,
AiMEELREFFRTH -2 AST, BRICEE
AHEELEZEbb ), AR L HED
ELERE, ERAREIEL.

F O, NEOHESVT 2 BITFE O bOO/RE
DB E AW, ZHUCHRE LD, RROR L%
FOFIA = B GERERBEER - OB LFERER)
-FEREA (BEERRE) - KBENT (EWET
CERAE) 6THD. MIESFE1H, WM R
HlERa (BEEE) LHE-TEMDWED, BH
oFEREME L, Do, LT 2REomZEOmN
AR L TGN 2 e 2 Uz, XK
MBEZ LR TR OEMLRL, Pl
HALTHFER TV ARIET, REFE MENSE

3 EHERANRENE

4 Eﬂmtﬁ:xﬂ#iﬁﬂ@ﬁ_{!ﬂ'

FTREELE LTS LRV HYEET
Hotbns,

ik, BEicd L, IMNEOTSLHESE,
BELALLHY - TR ERE, MO
LEMEARALCEK L, Zhb L bz, AR
EREFREREH, EREOBRIC L DEREE
BEELFUET S LRk, TNIE REL,
HRNES NIERROZINEGLE, LL, EO
MATEBTEE Thokict, 2LICRIFLIE
RENEELL, WRAL DV THEMEELE, HL
T, Wiz, PORBELE e > 7 /NME2I9E %
boo THEA, MnEEEEEt, BRIRRELA,
ERETERL L, [F16H OMBSHEEE M L CiRENE
BIFLA, AMICHE, TFNTFR - FREE - i<
BeAAL, ZEEKk (AR - LG o
SRR LITLRE LW RN LOTH I,

24, OB, TNIRE D EFNRMEOLRE 3
fIRBRENTYD,
EHFOZOHEFRFER (KE - BRER)

FeASENT F T, ALREEAE £ R L, ITAEED

0, i rLoRFHiEH L

(R TR SR
LIS T By
R —

;iﬁ’rh’\l%l e

I3 LT
atrr -+ -
A2 R #H 7

REHAE S R E M Tk e MR R
L ok— b= g v R -~ Tl
il #8 NohHH
L FalE —————————— 0| — SEEH fant 1§ il = =8y
MBILTR #—FR/\Th IHERC P A =tEETOLHR
- LR — |aptmimis — FoAEam - - —#
W O BRTEICRUT AR | gl AFASE Y #E T ESTAMAE IR

#B ToaE+ED

AR SA) —. FUNHR —f R
- Yr¥f————— #® #®A ARATHTN T
UM I ST H TAAH\RTEAR - G
LMl ————————————— | = Y TEER #B “AAHELaHR
{BfTLI0 i) #A CEclERA WH A AR A i
| = et T - | e AHREAHE #0 =EH\RT =N i
{BHTITAIRE E = SEEMM L AT B AR
— FoAR ———————— #H _FGt BEECHY
HE—AR AR |0 o R e
L BANE ————— - BE A REAOC bR

— AR —————
B CFCTA AT (S SRR R B

I RO+ R—p
SRR LU BB AEARNEAAKTER

— HATTH N B

—H A5 b L AR R
i ATATE R H LB HERINERRER SO Lol
RN AR s L

£}
WM+

25



FebICERHRE L 3 AR S U O, 18
4 EDO"ERBWRTS OAEEA G L ThHS.

FOw®, HE0ECTNESEREL SRE S h, =
ik fic BT 5 BEHR URETAORMEN
HEShic, FLTKESEITE "RRFBXARE
WAL SEESh, REOMSRE, L, ®
WS ETibk & vk, EMERETTEGE, o,
B8 ED THESHSY /A=A EdE, ©
B, £ LCBEOTHERY & HRFBED (X
{EM €L, OBIELEVWTNS.

HIEREN, HBFE LTHE (BE7) Shit
®ix, KT14E3 )] 8 BT, "HEABRBIREMHA
frihy BHIE &R RRET - OB T
HhH, DO, dblEORES EROBRLE
i E O PRSI E Y LIRES RTINS,
WILBORIRIC A b s MR, RASh SR
k, BEShBEMIZBY, KEEMETRTSH
TWedi, PO, £ O T
BHRERTVWEDTHS,

W ROMKE BT S &, KEIBEETEOHKD

— RE-T REWIEE

FAHE, PR2E OB, BRSTEOILnRO
Tote BB TH S, ITIEROB L 72 - W
EREEZD ERPPRVELNABHE, chbE
EMBLLTOEMRELVAL S, Rk, &#T
EEWMEART B, L H5%L, EMEEFEOR
s,  BICEELTETND,

Wk FEE L6 LARMS FlpuRko
B, AR TR O R LA LT
LOO, LUROHREE Ehaishz B, BIR42E
ORAERTHEIC LS L ZARKTHSL, 20%,
AP OBER EER L, B8 F 7 22 L B0
e EERA T - TSR EER L, LT,
SEOREEMTHEPZDHD L, 0~504H
TERTEETEEMYELLNL, ERE—L
Whh s BEAR CERHRE 4 RERLRE T, &it
CEIEHMT S L LTV,

B2 i R

B A e o S AR ) o W
BEADE, HEESS -H —
BUMOHECLOT S0z,
2ok, WEIEO TE kLS
BEGALEE 8 1 8 ik —EL
207 W T AE SYIERIC L
MR A S W T B,

KR4S AR Bt OF#HTS
4 S h LB R b O
CHMROA D TH B,

ARLH AT TR A9 | RS 0.052407
SR KFRFREAGIO2 PEWAMEY 0.1302
if MEEALTOO | B A D 0.0215
il drrIiRATOO2 HOUT MIGE) 0.0318
g A2680 1 BEWAIHCED 0.0022
3y A E A 26802 PR A (ED 0.0104
WL KPR A G803 MWA(E) 0.0108
TR EEA6002 METDRAE) 0.0215

it 0.2808R7

26



ER-13 E8F BR2FIAITA CIIRRFRE

BR-15 RMFE ULs2F1A168 GLIRAFE



——— RAFE BALESE ———

.

BR-1T KFESHFan

Sk 6 SELLETIZ S Mo A
BN E NG00 @Iz L,
Bk 6 ELRICH A CRES i
L 400 e, SR hs
BRFSISEL TV S, ok
fLani Mk, Ak,
b :

o

gl
f BERICENNICLENI,000MAD
GRS, B - B & RHF

—— B

E-1 BALEHF (THRUSHEFRETERASMTREEY)

=5 EHF-I
:agf_s[mn:m [ Wo® m o mOw
KRG R WEGCHHR L | M2 (4 A7), PRI
¥ TS | RS 15 dmyici | B L
_F M | AR TEAGN | #K6 AT [T -
LT R — T L
R | il = L
* n mawin | SEEALIARLECE. BUNTHE | g gy | AERTOTESY
SHK RR LI | g p s | SO BT BOMTEL | gy | A2 0 IEKORE (1R
B Rt | SR RE G | tHosRE
wEA wmamEs | SOSEL 05 masir WHOKR) | KR0S D
s | L2 I, FRSHEREACH | gy | BREOSHI
& | o | . kSR BEGM | (g
— | IEECIEL
HKO BT o | EEE TURME
D T B it o
g | BHEEE | REATET 2~4k, 244 & g | A KatE
AR semy |y R @ as0R, seEIBRE; T
K% | FLREL g : 1314 B8 | w4

L £

SN TROCHI 15~22) £ b 2 AL £ Lo, REY, HRE-SOTHIMBEN TV LOLE B,




B2 PRAAEBEISED R

i e OV

w6 REELEREIo—

1980%F \, /19812 \ /10824 /19835 \ /19842 \ / 1985% /19865 \ /19872 " / 1988F
(5.59) (S.56 ) (8.5 (S .58) (5.59) (S.60) (S.61) (S.62) (S.63)

[ ] & B

- MR | - SEREE

E DS
APPSR || - SR
W ®
AREMEEE || - R LR
L -3
-ERBE || - ER A
- HE, W Ed
HBOIE | - SRS
e
- (L
O

L

Lif =

RWEN - - EARE— RERN — T . TE,

IR || SRR || - R,

WE Wi R
- gesmiehE (| - wasdrfin || Bmm
ma IS | -WE, B8
- THALIEM || - MR T
[ T - R
ST LERE 3
I IETENT
CRGEE ¥
®IN - AR T
- fitRtrE L -
i I TRET
WAREAE ¥
| - EREL
| || g

THIL, R,

TR ()
1,651,100 24.002.702 23,604.085 14,910,095

15,123,900 82,258,440 83,898,420

ARTHEIRERIL, 19802 B19BFETOINFEANT, WE, Wi, TFOMIEELE,

i

- AR
#

IFIN, @2,
- MR T

-

- FRDER
Re

- WAL
AR

- IRINE

SREEET
R

82,835,940

37,153,910

&f 365,438,592

The repair and reinforcement work was conducted over 9 years; from 1980 to 1988,

in the order of survey, analysis,

design, and finally, work.
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The repair, reinforcement work was planned 5 years before work actually started.

The basic policy of the work was aseismic reinforcement and improvement of durability.
The survey was conducted to comply with the basic policy and the necessary design
manual was made based upon the results of the survey.
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The work tock four years. The major effort consisted of replacement of iron frames tor
aseismic reinforcement, additions to the foundations, filling of interior crevices to
increase rigidity, and renewal of weathered bricks.
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The survey in this chapter shows the structure and the materials of the Furnace at the time
of operation. Regarding the struclure, the explanations are given in the order of ground,
foundations, furnace bodies, chimneys; as for materials, bricks, iron, stone, and plaster.
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