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Consideration of Designer’s Sensory Understanding at Conceptual Structural Design

Toshio HIRA and Tomoko NAGO

At the conceptual stage of design, subjective decisions by designer’s sense play an important role, since

they are scarcely considered in the following stages in which objective technical decisions are dominant.

Decision—-making is vague for the sensory design aspects, and it is hard to extract them as design knowledge

through conventional interviews of human designers. Past design cases are the results of hidden reasoning

processes and contain the implicit design rationale of the human designer. A case—based approach is

possible way to deal with such a subjective process.

In this article, we discuss a framework to identify

the relations among images of strucure and sensory reputation from past design cases. The framework

is examined for the case of bridge structure.

1. #

oj

EiRrkENE E L TV 345 H TR, EEHoiEE,
W, 2 A M FOENPIMIEmICINZ . BEYOEL XK
& DIEE R 18 R BRI EIR & 78500,
P> T AT ERER L2 & O A HOIHE L R8N
KX ShE2EGRNIEOA T, RitEBEAOK
HPRERICESOTITON 2 BEERER Eokkic, 18
B L XS ABRVWEREHIHE AT S LI 5,
Fic, BRETAROMBIRMICAIER T S h. BETARY
OB EEED 2 MEHT Tk, HitEEAOTHBNE
HRESEERBIERILLTVWAEY,

HEEERHT 3R XBORSOE 1. FHMRET
FeMR e LRt BEORBMAImcARL DT
HDBY, T, BHETHEOL 2 -V RF 4 v 72 ZAPRHA
RELDEMBE LTV —LOBRICER LHERETS
HETENT 7o-F bEHEEN22H 59 Ll
»o, FEEOTBRNERRECIEEASICb R L
AEBBINLBVHBHLR D, JORMELER
TEHRIEFCHEE L B30T, Wb 3HEREE DR
RBELTL 59 —h, BLoFtEIR, RitED
R oW » BAERIRIER ORI E RBELED —HDTH

TAREEE BUE, RRFAYEER

. RETEMIHMEICE#M T A C LB ITo FHNE
&i@#i%éaArmaoﬁof\mf +i%®¢
HILHABEMRADBANMEREBHTERAVIKAELE L
Tk BEOHEFIOFERIEE 5,

AARTIR. BETETERICB I 2 RGHEOEHNE
BREOREE LT, HetRMicxt+ s &5HE 0K
WISEHBA B R 5, T OB, #%%%@MEW4X—
Jicxt L TR W 2 RENNSRE, HtEICL5HE
m@%@%%&&%iéouuTu\uﬂb@@@wL
DOEIEE, BEMEROERILFEE LTACHV S

TWd=a—50%y PR -TITHAMHAERL, %
OERAUEERT 5. /. BTG XB ORI L
L CHRREBEMETD 5 5,

2. BISHRETELEDOIE

S ﬁ@mme%u sWCERET B HRER
SITAER T S, FETERICAE S BN TRGREA
DETEETHY, HEHOREEZ LV 5, — I,
COBMETRAVBIMIBHEEL. ThoEAEE
O TRE| OFEE b LIV EH>DOFRFEEER L TW
<o LHLEAMS, PlRllOFMEITO LS, TERL
Mazb] BEOKBHIRENSGET S LB L T,

ST TR, BRENI LA EbLZ VT VINER



2 BRTESSEMER PIREE B335 (1997)

BESHEBEURINTEREL 20T, BE5EMOFMIZE
HeLius, 2Eb, HIFE TR, RENCERRELS
VIV b, UL AHRITEORMN., ERMTERRE

CEVERTHOY, TOBICETED. BRUEERE
WODHLOH B —o DRI EDEL BT, BN
B E VWX ZERE LERENIBSETHE E 0D
hTVn39,

B 354 vHOEEIR, BEEICHT B
otz 0, RETOMSIRIBLA MNBRETY] &LL<
MohTWL3Y, Thbid, Rt RMo—RIIEEEIC
FELZHAETIE D SO TV, BREL S
JEREE EHHCBAE L TOL ARBREBEMIC BV TH, K
HHLHFRIEEL SN TVWR®-®, EEMENRE
T AT DIBE. T A YHOED S OBETED
ZEG, MBI HERIETEBE52 5, bbAAUD
EETH %, - T FEIIBIcBVTR, 741 V¥
B2 I TR Y b icidvwria 13 5,

HEK Y 27 AiIc & BEY OB OB TR
FatE T HNIM & BERRE O & S R R BRI &
ERABICHIR Y BONS v AHNEELNL S, JOkDIC
iy Xy F e Vs THEEEBOER TR, BETE
I & 5 BRERE O ROBERIEY: - 7v (4 Y HE ORI
SO EEICT « — F5y 7§52 & TRitESE
WL COHENLAESRD SN D, T TR X
S XBRICB T 5. BT RV OREHIFEME DO EH I
DVTHERBET o

3. REIRVYICK T HERMEROER

3. 1 BRHEBEOERMER
—c, BEIARYOTRE & RERIENR & % BEft
S, EEERONEFTOBHMICL - THEYE
ZET LTINS, COT7 Fo—F TRMRYE
BHES L L TEF LT 287 BLREM T O & H
PoTBH, BHEELTEDBFonih - ELD
HHEEsohEw, FILIE, BREEMORENLE
HO1-THIBREREZORBENMREEITO>VTK
D& RBESSL LN 500,
@7 —F# . 7—F I O L BERTM OMME DY
FVvARPHL B [BES] KRENEH S,
b b5 A FIHOBELICES Y X&) M T,
EROBMAIT XS [HFHAR] pEHsh 3,
(CFIRRE : BRD 578 %MK MR & [HR
W 2] 8% 5,
@20 : TEobhX) Pdb T8 2ELIBH S,

(€N 7o 45 « Bgti B ic, T8t ), MBS ],

(BT o2y ] Hd b,

L LG5, EEICEK L P50 TV 2SN OHIR
BRb-LERETHD, BREL TV S, Biiciz TEER
LBEREEHE OO /PO LSI—RFPETLHRT S
BRONTEY, BEEEDE OBH AR MR IR
Y 30 AR LAV, BE - T, BETHERY
DEFNMMLRBIEBICHREER bDER B, £/, BAHH
B 2EERE TR, BHMIERT 2L DI, KEW
REE» SO HAEEROTH ), BB ERo%
3N E WO,

CCTR, BEPHRMEPRICEHLL TRBER T
K2EELTARBMICIRSZ 30, Bfg1 4 -2 0D
AHEERICBRENNREBEENF L EE=a -V y
Mok - TEHA B, FRREMICEENEYER TV S
HED, BREAEMEGREE LTV R EEZL, T0H
BRI Rl ¢ VIR E . BT B OBERWER L X
P

3. 2 HBEHEHORR

3.21 EHlCxT ZEEMENR
BREEMOEBZICOVTHR U7 X293,
REM T4 v 2RI RENBTEEBL LT KL
FTEIBLDOEETFLNATVWS, I I T3, RitHA
BEIOFFICHT 2 TBE] FOMFENEL. ZH4
THRENEREICRL, LEVWEASEIIR0E25425%
TETHEPIORHEMINRE LB T 5, K. AMick3
REMHRIZ 0/ 1O TIEEL, 0~10MD
EHEELBEEZIONEN, XMTERENTVWEIE
By BEECHYT 2 EHrEb TR L EM S,
BROBHHr—2ELTOE 1 2RV, BE-T, #Et
B e, icxt T B REENHR I IBOEAEBICHT 558
BOEGERWT,

s, =[5, Sy 817 (5;€ {0, 1}) weeovenns (1
ELTHREN B,

322 EfEKRORE

O THRH R EPIEBIIRRBEY D 2 KT A v

b /{RUE.—(ﬁbx Eiﬁ‘]hﬁ!ﬁfééb\ = a—-3JJ)
%y FOANNBa =y MEERBUB1-0DICE 7 v

#1 BREEYERET 5 RENTBRENEES
= « Y XL

S s VX =7

- EH) - BEK

- EREY AV H

- R il A

A2— |




BEYOBAR BB 3 ERGEROEE 3

Hell, €/ 7 0oMARFHATRLLEREZRHV 5,
F, FEABEROR T —VRIEERE S, HEO T oH—
VavDsERILLDICHA X2 ERIE L LEOE R
THELI, BAZBOH»S 1 OREIETE L 2, BEROK
FHEDOE 7 e VW, BEAMOE 7 e VEIH, &k
UHE (w, b) B 2BEHE g THVT, FitE
Bl c. DEPIERIIERB WX HONY b v
Pa =01 92 Grw Go1o ** Guwls
0<g <D
LLTkREND, M1 BREEM 2T vt 2l
AR, SFZAN T — s ~OEBOFIERT,

(2)

3. 3 BE¥REERICKSEEMT

BRBEY ORI ER & BRSPS OBIEAT iz i
BERN=2—-5VRy P 2RESEBERICIHEFSE
BT LTIt FEtEF e ooV T, £ OHEPHE B
P& Thic L TRENEFETRI LTV 38X
DHIR sa EEZTNZTRAHN (x, ) ELcbD%E]
MOEHF— 5 L4 5, UTIKFHOBHEERT®,
mEBOrOLEEZy b7 —2IBVWC, ERBOE 2
=w b~OASTIORIE . BTt &L, Bhk—1
BoFEirz=y bHOERBOE 2=y FOELHD
BAazw 't dds, 2=y POAHNBEFREEZ 3
BsE fET5L. oMK

of =f (),
iJ’.‘ =3 w! ;‘of—l ........................ €))

L5, B}, Aix s zhicNd sBmotihy
D%, BYL Y- v HBEZL BEEO2L=y FIZD
WT=a—3Nhxy bOHTIof (o ©» & BWIES
ELTCHABMOE Ny 2B L, TORECKD
WTEA wDBEEITYI KK LW, vy b7—7
DECEHIRTETEDTELALDDTHS, T I T
HEDEBERRROK S ICRE S, H2FH vy -V
(x, p) &HL.

r= %Ej(o;"(w, T) —y;)? rerernennnene (2

TEHZRINWAIBRZEBH r2B/NCTBDIKE. rOow
KB 2aREHVT, EAOBERBA W 1 %

or

_8W --------------- (3)

EF 3, KL e R1IBIOEEEERDEZ /N5 2 —5%
TNSBIEDERICE D, Flor/ dt=dE B &,

Awf™t k=

Awft b= —edfof™,
di = (of'—y) (),
d,’-‘ = (}lj wi R aFTY ) e (4)

L33, COBIEEABRERK rH0/NEBE5FETR

3;2;;¢?;T:T:T:F§§Q§%&

(a) BREED 2 RTAT NV AER

®) FEANT—% p,
X1 SHEROFEANT -5 —~OKHH

BEarclT. HEEHEAIWERD, BB, 2=y }bOD
AHBIER f 2T XTO2=y bizoWTHBO Y 7
4 FRIBEE

.
1+exp(—1x)

tThid, (@) =) QA-f@)ERZPH,

f(Z) = e (5)

G =of (1—0f) e e 6)

tkbvohs,

4. BWOEIGEBEREHENROBEMTRU
IR REHRAIC XY T 5 R

4, 1 BMEFERBERICLIPEOER

IBLONAMBR - -5V VE2y RV, BED
IR X BFEHOANF— 2 L LT, BREEYMOH
FlEE (120 X 2@, €/ 7 u2seha®) ARV 5, -
T ANNBTO2 =5 PEI33B0E S B, tHAicid, &
LR L NOEBRE~NORBOEAVEZHV, HIE
TO2=y MRIIIEE S, EH BI040 E ¢,
oo DWTITW, 10O FEFIEL pr, -, po & T
nictd 3 REAANE 51, -, s T HOI, 72, &
2= FEA100, FBOE%40000], FAHDOEIER
e 2001 L7,

FTRIIC. 29 b -2 DOEEE wE (-1,
1) o®FATS v ¥ LiIcHR, BEVERECK ¥
2TV, BEAOBIEAIT- 1, FROBE:, ¥H/ vy —
Y (p. &) KXt BEER R (2)) 0¥

(IR UNWREE sy —vOBK) THML, M2
FHEEICT T B LR EOHEBE ERT, 4000B]DFH




4 ' LET %5 S G

N ! N ! L 1 "
0 1000 2000 3000 4000
FEEY
K2 FEiCHYT 2 EEEOHS

T, PEREN0.02UT E, 7 v FalicEBSEBALE
HhEH S, 5 1 /100EICED L TWE 2 & ahh
%o

4. 2 WRFBEHERFICXTT ZREHFTMOKRES

TR BYF-ELTREZ U REHD
FetEHOBHRICX L T, BifioEB L -THESNEL
BAEA w BHVIIEA, EOL 5 BRENFHENS R »
P HNELTRONEPERFT 5,

4@ nd 7v—2b) 752F>EELE vy D7 —
FoaricHLlTEZ e MEEITO, 2y b T—I~DA
Ap LGB TEEN o B FEF—
SELTHRFEEO s (X3 b) LEEEE T —F)
DREEMEIR E ZIT—BL TV 5, Thid. HHEOHE
FEREOERNT —F ) TOXHER1ZTTH 51D,
BEREICFEPEonictELAONSE, 2D, =a—
TV %y Mk BRERERGE ., EMREUL Tvw B
st 2 BREMEHRICBEND D L85 & As)
My BIEITIT » 2 FEPRFET OFFHRMIC K3 2 &
REFHEE L TR SO TH 2 2 & hinh b,

[Ehkic. Hrakat s c.” (X 4 (b)Biischel BU5RAE)
B B REHFE 0.t 1KoV TR, BARNSHEEE
IEDBOFKETES co (X 3 (c)Harfen BIFIEAG) DK
HWHR s WEMLTWS, LA L MBEH. BERRL
[BEN] ORBEICOVLTIRZENZEN0.48, 0.37, 0.56
U (). TEEL TREWL [R<— 1] O
BE L TiRENZEN0.47, 041, 0.358ML T3
(TR D& D FBIRGHERH " I3EXETEH] ¢ I
LT, Mgtk ERK], TEE] ZHIREEVS O
O, TEE], TREW) TR<—1+] BHREENED
FMBBENTOWEEEZ NS, FHEHPTREBEDRK
HHHREF >0, K3@irRd & 5482 0BGy
TH., Hithlic,” &, BANICET B ¢y ITHKS

Bk E 3335 (1997)

HFIE (120 X 32 BHE) ps

BEHHIS: EE, RE8H, A~—F
(5={1,0,1,0,0,0,0,0,1,0,0})
(a) HHEH c;

HHIER(120 X 32 EFE) pe

BRI B, M9, HEy
(5s={0,0,1,0,1,0,0,0,0,0,1})
(b) BEEH 5

I E{3(120 X 32 B ) po

BREES: B, TR, 88
(5¢={0,1,0,1,0,0,0,0,1,0,0})
(c) BREHEH ¢

HHIE$(120 X 32 BFE) pio

B J,%fk
o k"

BERMEIR: BE, B ERM, Av—F, AL F
(510={1,1,0,1,0,1,0,0,0,1,0})
(d) FREFH ¢y

X3 ¥BFEHOANOH

CEMEAEROH. FEr —TVOESE Y- v AEELD
&Ik, DORBHBENORSHIRVFAGEEAK
5, _

Bl4Cchcnd 7T r—R MY 745FH>hREET — 715
OFFHER ¢* KOV TEH SN R ENFEM o.° &,
FEHEFG 2FFELZTOWET - FREEEERO LD
D5, B UHEEAD 7 — FEETE ¢ (X3 ()
DRBREHHIE s TV SDENE, ATTREBROAHT
50T, BRESYOBHNEBEMSBICRIESENT
WRRWE bbb se, thhicid, PBRROoT7 —F 4
MERE) T MR SEHIREZZ 2L 8h30 e
BhTwd, i, &aHFE co i 9 2 MO RREN



WSO KB B 3 ERNEROER 5

REEARER(120 X 32 BiR) pi*

AR -
or*={ #E3£: 0.05, ££4:0.00, E8H19: 0.89,
IEREY: 0.01, RE:0.96, R<v—1:0.02,
DXL 0.01, ¥ —7:0.02, 4384 0.02,
AV #:0.03, S5 0.91}

(a) FRXEHEA ot
3 EHERE{R(120 X 32 HEiFE) pr*

@ﬁ%#m
{04705200206304103500000&044006002

(b) FRBEER o
REHERER(120 X32 EHK) ps*

AR
03*={0.88,0.85,0.01,0.71,0.10,0.96,0.00,0.03,0.07,0.67,0.01}

0.67,
() FRRAEA co*

4 FRBEERCHT 5 RENFE

HIREH~N, COFSRMBOT —F Y TEEHHOREHE
O AR, TR L v &) REIRSPPEN
(2 £00.29, 0.338) . TREH] SEHIR PP HE
mLTYW3 (010)s THid. 7—F Y 72 b 5 AE
FHVELCLAHMROBAHSBENTVE D&Y
# 5%,

NS XD, BERHIR % RKE F 00§ E HEBEN
% EA R EREHEMOBRENFHE T L THF]
FIRTEEIS & & 5y B, S ORIz & » T, &t
KYEBHLE TIITON B BENLFTEE, T 8bEHR
FTE OEBRM S HEEL R IERRICERT 5 C LA
LB LEEZOND,

5. ¥

)

BEyoEsRtics L TERNIC LaXEanEia
WEEMHIEZ bEET o0, RIAFOBBRED
BRE LT, BRI oS EICd 2 RENEIR
KEHLEL, oL, BEDoOEL, BEBHE%
BICRESEFBVEBOAL >THL, THICERENEIR
AEFEEEMTEIEE, =2 -k y FOEFICEK
DITV., TORYWEME L/, T, EHF—5 &L
THZLBOIER G TR RFE OFBRGHRRIC
U Th, ZBYLRENFEIEG S IEsHERI NI,
ik »> T, B EVPESHRHTBETIT-TVWHHER
WIS RS 5 BEHRE OFM £ 1T > FMTTREL 15
%,

EEE ORISR ORI T 2 EERSHIRICIE,
T IR L BMRENER I 0 TR BTN
NFHHEROEBLEITVWEEELIONS, D%,
ﬂ%%@%ﬁﬁ@&ﬁ@%%%@ﬁ#ﬁ%&%@wy~

CIEE] P THEV] BEORBMEIRELEAL
fwéounbmﬁ@ﬁU&%o%ﬁu;of Bk
BB IR EDN v EV S S E L EET S
FEPLT B EESBOFHEELTEZI TV S,

EE W

(1)YRHE], BAEOFMmEABETE. BT 91—
838,(1988),955.

()RR, BEHEFICREO CBMEETE. BABHYS
SR, No910—-62,Vol.D,(1991),173.

(3)aRA, FETLE (b)), (199D, 60, o F#h

(4)B1Z i Olhoff, N. and Rozvany, G.LLN. (eds.),
Structural and Multidisciplinary Optimization,
(1995), Pergamon.

(5)FRAK, FetL# (), (1991), 67, =z o it

(6)#0, RFTEIEONBLFENIEE, BROURE, 43—
1, (1991, 1.

(DHBIZE, & 71 0TI (199D, 182, #A.

(8)77—#vyv, ES (BHE-BHR), EREDOL
iR, (1995), 14, FER4.

(PO, BEOLENEEE Iy 74 Fav—Ya v
VAT Y b, BARMERRTYRER, N96—54,
(1996), 53.

(10)#hgk, HEHEBMTE (AFHERAREHEFEL O,
BABEHM MY - Bl EEIIEEESs &ito
FHD=a—F7 /a0 d—-%H, (1992), 59.



6 P ERIE A A e 2

ADEH), BUETFE-RBME 7Y v EPTT I /0
v—, (1989), 25, #53CE.

(12) AkERGEE BoX, 197D, 1, AE

(13)BAPRERAFL M, AEBoREHT, (199D, 63,
BB RS

D EAELBETFRESKR ELVEOFYFI V=
=27, (1982), T+AK¥L

(15)BeH, BHAMEEANRE, BEEHER, 298, (1999,
81.

AO)BIZ I, XER12) D p.64RXHR(13) D p.65.

RECE W335 (1997)

ADFER « R, FIARRIIARE, BRIEH, 29-8,
(1995), 91.

(18) X #R(13) D p.122.

(ADEH (HABEFESER), KELFYA v, 1E
REDEL, (1993), 6, LM

QOBE, =a—35n%y b7 — 7 EHRLE, (1988),
48, EFENE.

QLMD « ¥, HEYOBIHETED 1D OFH| DK
HHIFHE & B4R, BRI ECHE 60—
570, (1994), 519.



LRTEDSERR PRAE B335 1997 7

HENHREY 1 7 VDR LEEOHR

-

The Improvement of Automatic Temperature Cycle Repeater

Kazuki Hiro

KFEIZ, BOFEHTOBEYMARAIET 2 XA THRBE L sEEEREBRROBLEZENE LTVWE, &
Blichzcic, AFREIEHLCEX-HBEEY 1 7 VB ELEELZ, L0EHEBIOREY 1 7 VRIE
MEREE R B LS, BBOLEHEED L L HIRBEIT- T

¥—7—F: HHE (Negative pressure)

BEEERE Y1 7 VDR LUEE (Automatic Temperature Cycle

Repeater) £BA &~ NVt ok (Metal Berthelot Method)

1. &

mj

BEDARE > TV BREICHR TS ARRECS
BE &, BIKICIEERY IMERT 5, & L CHIRIRA
HUTFELBNEERE LS, CORER, BiENIHD
B RIAH AT ITBRR I SR FIRBIC BT 5, C
OHELEF v ETF—VarvE, RYTFPRIY a—
v ORREA LT E D, ThAEVAEEE5T L
=R LTVw3,

RAEDL s, SEEERESEIDOFUNER
HERBKTEAMIShTES Y., &> TEAETO®E
PEDRIE T > 70 & W I S IEEIRED S oS
EB6DMIEALETH D,

CDXSRBTEDL, KRR TR, BEYHEHIE ICH
Lic@BAR~ Ve ogilv, AEE.T-> TV 3,
LOHETIR, BETHHKESBARICHREHLEREL
EEBETEIETRERRESETVE, ZLTCh
¥ CICAERIEZE ICIE, BEORL 3 2 -ofERiEd
KARERAEREYD, ThEZREKRVRITBTHERY
A7 VEDRLEBZBIELERL TV, LhL. &
BoE, REEORME Eick ., AKL S TEALL
THENEEBES T EBORLEORIT S EHH
HThHolo EDESH I EDSAEIIL, BBOLS
HEEn, BIMLEOELAETSE 2 & 5 KEREED
WHEZETT - T,

2. ®RREENNEDEK

SRBRAB NNV Lo RRSBERICHALEEH LASS
EROBREEEAT. BREBEOBEROBRVICE>T
EERICKBIEE. BRICKZ2AFEERESEIHETH
5, T LTHEREIPSF v+ EF—va VILk » TRHK
HEOKEILEEThE, BHLEENRT I Lick
D RBERERERCEATAZ LT, BREELBEREET
(BETAI7V) 28OET, COoHEORFEIARES:
EBNCREIEIHEELEFBTCEE L EEEBD
THORERLDENESBBLR L TH B, Wik
SHEEORBESHER D ES R EA 2 RAL
BohB VI ELEHRTH 3 1. HNROREL EEEH
BTEHWIETH B,

3. XREEDYR

3. 1 BEmBEEYSIINRYELER

K 1 icAm, HBRET - EREE OB %2R T,
BEOMERChETCLEMRTH S, BREOREIER
FECERER (Ve odH) 2E— Sk AR
b, BEEATETIEEERESE, > FIERERNT
BERERITY. BEETICLEESEMLLHSTE »
Ey—vavhEIZEavEa—Fick->TREAT
ARELBUASESEMCBESE S, Co—HOH)
£ (BEY170) 2EBMCEDET,



8 LETESSHEER BIREE $33% (1997)

L F54¢
Y6 BHUT A
—g— |

-

<neoR
7—+_ 00D
K- | —

(-0 ] ERAkN

[a¥ 2 4=} ]
Hrl—

ERED
I

1 | xanpixm Q&
—~—

R—-X

X1 ERBREE

3. 2 RBOHR

N TOERBRERL D, BEY 1 7 4410000 (&
AR T3000EF2R) RS EHEWE - 10Mpa BEZE T
BT 2 EMbhoTS, 194 7 0ichh B
L T104), EERREHEIERSEAZEBLT1 207 —
YERBLZOIIOHEEL, . &> TEAMLTHEST
KEBRORLIET 2 2 EMEI LTHHELE->TEL,
PFCHBET - BTk~ 3,
(1/KGzZ R E#

Sl (EERKEOKEIE, KOEREICLVEILT 2,
KilidEH 5 H60~80°COFRICT B7csd, KAZELAH
BLWV, TOKME—FICFE>2LDIC, M2@IRT &
5 ISR S 2 R L T & koo Mg, REME(LT
3l&ickh7o—bAEFT S, ZLT, 70— M
HBHMEZTTHMB ERPHEEE N, Tofid L ki
BEKRDBIEEZ EVHHHAICE >TWVW B, LAL,
CO7o—+OFENIEEL, 7a— + EIFFORICKE
HHET IR EOHEKNT, 70—+ TH-2F DR
B KB EHE S iR, KIBWEBERMS /U U#EC
DERDMEE -, FCT. 7o— rOFNEHET
DI 2MNFRT ESIcE—LETo— FOlHY A Fic
o fhiF. $7KkER 25 LAAKEEEZITE S LS
Lo KD KBHHIEREFE DI,
2k Bh 1Lk

70— FEOHEIC & H IS O kRN BB
LMK E & L THRMFBEICHEHE LG
LI LicRE hickimh bk ke (1220x 760 % 220)
THELINR S - ZREWMO 2T E > fokEBHT&
VR o N el U ol
(3)RBE AR 25 DAL

GREEHER R D 7oy J AKX 3 IC/RT, Siln/KiE,
BEKEDE — 7 DHEEIILLEkW, 1kW TE biC
HHEERIIZIRI0OV TH 5, BARICHE S FURORIEY 2 —
VBN X BREAEBT B0 KV ORI LTV

EEi

oo L2 |

(a) (b

X2 Kbz
CHFTEENRELI V&Y P REOHERER (KD X
D) CHEERTFEHVERETEL T, Z0HER,
AT D SHEBHLLED DI BB LT L E S
EWV o SN - UK o e CHIEET R &
TZ OWIREINE B> TREBIBIEEH> L H i
BYYa— VAL DRRBEL P > D TH D, %
CTHBRICREDBEEHVE, SoIcESEHT LR
BAESH L, BBV TRERT B LS, Thic
L0 Va2 -V EBICKEWREE RSB,

[
T
IR SSR
+ — E X1
— X
v—%
RRH B EEE 1 ACT’(?OV
1A T -0

X3 BEEHEOTa 7

(4) & — & InEgf 11 36iE OB Y £
ChETOEBETIRKNHMBZO 7 0 — F B LM 1
¥ ORETKBEBINEWE FARENERXICL 2
CEBBVERTH oo MI3IKRLIL DS KHEORRE
ABIEDICHREAShAEHc Ko KBEEZRIEL. &
EHfRickbe— &4 v+ 78T 5, & LKA
IRV IEEFOREMED FETRETHLE
mEMET ZCLichpEREILTLEVERTS 5,
Z T4 D &S E - 7 BEBHILEE LD i3 Kkh6E
DEEFOREMED FETTH 5 L@EIICE— 58



EEEEY 4 7 V0K LB WS 9

=

i

B
o

~F

k7 :3
P
4
K4 -5 BEBHEEE
BEYIsL3ic L1,
B)IRNvEOBTEH -

BRE» S DKOERZDVLTHHCLI KL IR
ANLIIRT— P K- NEBRDLRTVWE, TIWEH
OBFEEHICHBHLERMICETLLD, b5
K F -7, KUFEGBO 70— MRS EE LV
1EEBAREL TV, £IT. Ve oBFHIXS
RRTAN—ZED T, CThickhe—bFE—1#
AT L HIE -1,

&%

TIRFv oy« H—

TFAFy 7 - RAF v b
4

T

1
f 1

/ /\')b‘kﬂgﬁ

M5 ~itoBZHBH—

67k H ~— DY A L

ChETOKEREKGE (a) KRTLIHIBRTF VIR
BIS6l ABICH MM AL XIS IRERBTE- CHEA
LT\, THIIFERIES O BA5ki 5 02z B3R
(e—7OMBLEILVF -T2 KB ERICHELR
BOHE) bHVWEEHSTWLETH S, L LE#
MERERBEMO AL RETHESREFH LA
B0 A & 15k » 1RIETE3% B A L1 iKBET61% &

W 'Jﬁnza
*M
Wi
/
A\, W, //*w L J/
— ]
(a) (b)
X6 Kig

HEVEDLSUEDP ot FTKIES —ZHDAL L
REE (b) TERT B EIC L, Chick himEKE X
R—-ZEZWHBREHOBELHBICT N TE L,

4. ¥

T

EBREBEAKOBALEHE L L2 Lo dic
EREBEOWREIT-2, TOER, H 1.8/ (10004
1 2 VIEEE) oEAbIc & B HENEKE Y A 7 VRIEHE]
BEEliot, CHIRKDRLLCHBEEY A 7 LD
BLICEDF— SIUEMITA B LT -1,

5. BEF

KRR AT S Lot ik 8 EEABHE O Kk

—¥E, THEAR, BHEZBCEIBEHLET,

6. ESEXM

(VEFEEAEGREH 707 omron






RRIESEEFER PIRLE $/335 (1997

SREITERIPTRB IS A 2 A3 A MIC & B8 0 fEHl

FHE 54
High Feed Rate Turning with a New Grooving Tool

Tadahiro WADA

A new type grooving tool was developed for both the turning and the grooving. This tool has a special
holding system of an insert on a tool holder. This tool is effective from the view point of machining
time, down time and the number of required tools. However, in taper turning at the high feed rate, the
surface roughness increases with the increase of the approach angle. This is caused by the linear cutting
edge of this tool (Insert 1). Then, the rounded cutting edge (Insert 1) was applied. In turning of a circu-
lar cylinder of SS400 with the insert I or II. It was found that the insert II could get the better surface
roughness than the insert 1. Particularly, in high feed rate turning with the insert I, there was little
influence of the approach angle from — 2 degree to 18 degree on the surface roughness. Moreover, the
chatter vibration, the chip configuration and the true depth of cut etc. were investigated experimentally.
The main results obtained are as follows: (1) In the turning of SS400 with the insert I, the chatter
vibration was prevented at the high feed rate. (2) In the turning of $S400 with the insert I, the differen
ce between the depth of cut and the true depth of cut became large. However, in the case of the insert II,
it became very small. (3) There were no remarkable differences in the direction of the chip flow, the cr

oss section of the chip and the cross section area of the chip between the insert I and the insert II.
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High Power Factor Converter by Follow Up Control of Current Signal Using Hysteresis Comparator
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Organic Photoelectric Devices using Evaporated
Thin Films by Ion-Beam-Assisted Method

Jun Kyokane, Rintarou Aoyagi and Katsumi Yoshino®

Among various methods for preparation of organic thin films, we proposed an ion implantation

technique using positive ion beams of low energy under 50 ~ 100 eV. The electroluminescent (EL) diode
with double-layer structure (Mg : In/Alqs /TPD,/ITO) and the solar cell with Schottky junction or

heterojunction of organic thin films were prepared by this method. The light emission intensity of EL

diodes was higher than that of the conventional thermal deposition method. A half-value period of the

emission intensity was 16 hours, and the life time of EL diodes was longer than thermal deposition

method. Also, the conversion efficiency of the solar cells was 1.2% in the case of Schottky structure

(Al,/CuPc,/ITO) with the phthalocyanine compounds. The open-circuit voltage (Voc) and short-circuit
current density (Jsc) of the prepared cells were 0.4 V and 0.25 mA /cif, respectively.

1. Introduction

Organic thin films have been actively studied as
application to electrical components and electronic
devices. The most simple and convenient way for
preparation of these thin films is evaporation method
using vacuum technique. We proposed the ion
implantation technique such as an ion-beam-assisted
deposition in order to obtain the high quality thin
films. For example, a technique utilizing ion beam
energy has been developed for inorganic thin films.
These thin films, with improved properties such as
increased packing density, enhanced crystallization,
controlled morphology, and minimized pin holes have
been produced.

In previous study, we applied a new technique
utilizing ion beam irradiation during the preparation
of the solid electrolyte by evaporation. The case of Al
electrolytic capacitor which was fabricate by the
ion-beam-assisted method, the frequency dependence
of the capacitor is greatly improved and coincides well

with that of an ideal capacitor. This is originated

The contents of this paper were reporird to the SYN-
THETIC METALS, Vol. 85 (1997)

* Faculty of Engineerring, Osaka University

from an increase of the high electrical conductivity in
the electrolyte with the evaporated thin film of TCNQ
complex [1,2] . These dependence of frequency are also
obtained with Al electolytic capacitor using fusible
TCNQ complex or conducting polymer (polypyrrol) as
the solid electrolyte [3,4] . Also, an EL diode and a
solar cell have attracted much attention [5—7] .

In this paper, therefore, we prepared the EL diodes
with double-layer structure and the solar cells with
Schottky- or hetero-junction using the evaporated

organic thin films by the ion implantation technique.

2. Expermental

We prepared a dual ion source of KAUFMAN-type
with 5 cm in beamn diameter. The ion source was set in
the vacuum chamber so that an ion beam could
bombard the substrate at an arbitrary angle from the
normal axis as schematically shown in Fig. 1. The EL
diodes and the solar cells were fabricated by the
ion-beam-assisted method as shown in Fig. 1. In order
to compare these devices were fabricated by a

conventional thermal deposition method. The positive

‘1ion beam such as He*, N.:*, Ne*, or Ar* of low energy
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were used for irradiation on the sample substrate. Ion
beam energy and ion current density were varied from
50 eV to 100eV and from 20 nAcdf to 0.3 mA e,
respectively.

The EL diodes consist of an ITO-coated glass plate,
an emitting layer of dye (8-hydroxyquinoline alumi-
num ; Algs), a hole transport layer of triphenyl-
diamine (TPD), and a magnesium containing indium
(Mg : In) electrode. A first step, the hole transport
layer was prepared by evaporation of TPD on
ITO-coated glass plate under irradiation of He* ion
beam with 100 eV. After that , the emitting layer of
Algs and the Mg : In electrode were prepared by the
same manner. The evaporation rate was 20 nm per
minutue. Thickness of the evaporated layers was 50
nm ~ 80 nm and the electrode area of the EL diodes
was 2 mm.

Figures 2 (a), 2 (b) and 2 (c¢) show the molecular
structures of the Alqs, TPD and the Cu-
phthalocyanine.

These dye materials were purified by sublimation
technique based on modification of Linstead method
as shown in Fig. 3 .

The measurements of EL diodes were done at room
temperature in air under DC bias condition. The solar
cells with a Schottky barrier structure were fabricated
by thin (~ 50 nm) layers of the aluminum electrode
and p-type Cu-phthalocyanines) on ITO-coated glass
plate. The characteristics of solar cells were measured

by the standard technique.

Vacuum
Substrate — / chamber
Thermal ___ | \Shutter
deposition
Ion source ———»
/7
—1 Vacuum
pump Gas inlet

Fig. 1. Schematic experimental setup of the ion implantion

technique.

Gas Controller ==

(a) AIQ3

i "CH3

(b> TPD

4
N

N

Q"0

%
R4

(¢) Cu-Phthalocyanine

Fig. 2. Molecular structures of the Alqs(a), TPD (b)
and the Cu-phthalocyanine (¢)

3. Results and discussion

3.1 Characteristics of EL diodes

Emission intensity of the EL which was produced by
the ion-beam-assisted deposition method increases
super linearly with increasing injected current as
shown in Fig. 4. The dependence of injection current
was the same comparison with the EL diodes using
thermal deposition method. The super linear increase

in emission intensity of these EL diode can be
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Fig. 3. Apparatus of sublimaion method.
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Fig.4. Dependence of emission intensity on applied
voltage of the EL diodes.

explained by the increase of recombination rate due to
the increasing temperature with increasing injection
current. The EL diode emits green light at room
temperature.

Figure 5 shows the emission spectrum of the EL
diode driven at 8 V in forward bias condition. The
peak intensity of this spectrum is at 521 nm and it

emits a green light. This result indicates that the

Liq. Nz L |
Trap Tube Gas Flow N: Gas
Meter

S 1 A =521nm—

=

= R

s |

Tt

«

~ -

=y

G -

=]

& 0.5F

=

] -

=

(=]

= R

2

g s

= R

1 1 1
400 600

Wavelength (nm)

Fig.5. Electroluminescent spectrum of the EL diodes
fabricated by ion-beam-assisted depoition method.

evaporated thin films doesn’t suffer damage by ion
beam irradiation. Also, EL intensity was about
several times larger than the intensity of EL diodes
obtained with thermal deposition method. The origin
of the increasing EL intensity is not clearly under-
stood. However, since the crystallization of evapo-
rated thin films was seen to progress [1], this
enhancement effect of EL intensity may be suggested
from the results that the packing density, crystalliza-

tion, or morphology etc. of films have been improved
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by ion beam irradiation.

Lifetime of EL diodes is shown in Fig.6. The
emission intensity is rapidly decay until 24 houres,
after that EL intensity slowly go down as clearly
from Fig.6. This life time is long in comparison with
the EL diodes by thermal deposition method at the
same injection current. The origin of rapidly decay is

not understood under now.
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Fig.8. Voltage-current characteristics of AL/CuPc/ITO
solar cells.

3.2 Characteristics of solar cells

We have already reported on electrical conductivity,
photo conductivity and absorption spectra etc. for
single crystals or evaporated thin films of the
phthalocyanine compounds [8]. In order to fabri-
cate the solar cells of Schottky barrier structure
or hetero junction, we used the evaporated copper
phthalocyanine (CuPc) films by the ion implantation
technique.

Figure 7 shows the typical voltage-current (V—1D
characteristics in the dark and under illumination (1
KW ; xenon arc lamp) for an Al CuPc¢c/ITO solar
cell. The cell indicates rectifying characteristics. The
open-circuit voltage (Voc) and short-circuit current
density (Jsc) of the prepared cell were 0.4 V and 0.25
mA odf, respectively. The conversion efficiency was
only 1.2% for these Schottky structure cells. The fill
factor (FF) was 0.47 as shown in Fig.8.

Next step, to obtain the high conversion effuciency,
we try to fabricate a cell structure of heterojunction
with a n-type dye and the CuPc. The investigation of

tandem structure also is under way.

4. Summary

The results of the present experimental study are
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summarized as follows.

The quality of a organic dye film prepared by low
energy 1on-beam-assisted method was confirmed to be
greatly improve compared with that obtained using
the conventional evaporation method.

The light emission intensity of EL diodes was higher
than that of the thermal deposition method. The 50%
decay time of the emission intensity was 16 hours.

This enhancement effect of EL intensity may be
suggested from the results that the packing density,
crystallization, of morphology etc. of films have benn
improved by ion beam irradiation.

The conversion efficiency of the solar cells was 1.2%
in the case of Schottky structure such as
(Al/CuPc/ITO). The open-circuit voltage (Voc)
and short-circuit current density (Jsc) of the prepared
cells were 0.4 V and 0.25 mA /o, respectively. Also,
the fill factor (FF) was 0.47.

Ion implantation technique for organic materials
can be widely applied to electronic components and

devices.
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Realtime Gesture Recognition by Multi-layered Parallel Recognition Framework of QVIPS

Toshiyuki KIRISHIMA

The existence of the gesture protocol has long been unnoticed in the research field of gesture-related

image understanding. The gesture protocol plays a vital role in easing the difficult vision task of under

standing human gesture in the natural environment. The gesture protocol stipulates which part of a body

to see and what kind of motion features to see and is formed through the face-to-face communication in

our daily lives. In order to develop an adaptive gesture recognizing system which can selectively recognize

any gestures given by a user, a gesture protocol-based interface is proposed which can be used as a VR-

oriented human interface. The proposed gesture interface system is capable of understanding not only

the position of the user in the real environment but also the motion of the user in realtime.
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MESFETZRHWIOtRERABOIF2 07

AL SR UTP A

Lightwave radio-wave mixing using MESFET

Tomoshi MATSUSHIMA and Kiyotaka YAMAMOTO

Optical contor]l of GaAs MESFET has attracted recent attention. In this letter, we have demonstrated

optical control functions including gain control of amplifiers and optical mixing.

We measured optical gain variation of MESFET without and under illumination (He-Ne laser, 1.4mW)
when the MESFET was biased at Vgs = —0.25, Vds = 0.5V. The gain without illumination can be higher

than the gain measured under illumination.

Using optical mixing, we demonstrated the generation of IF signal. A two mode oscillation He-Ne

laser beam (longitudinal mode frequency separation :

340 MHz) illuminated the gate ragion of the

MESFET, a 600MHz signal was electrically coupled to the gate terminal, and the resulting IF signal at

200MHz was taken from the drain terminal.

In a similar set of experiments, a 100 MHz modulated semiconductor laser was used. A 300 MHz signal

was electrically coupled to the gate terminal, and the resulting IF signal at 200 MHz was taken from the

drain terminal.
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Computer Simulation of Bode Diagram and

Root Locus in Digital Control System

Takashi KURIMOTO

In design and analysis of a digital control system, Bode diagram, Nyquist diagram, root locus and step

response etc. are used properly. Such characteristics can be drawn by the personal computer. In this

paper the method to draw them briefly by N88 —BASIC is described. The auther reported about Nyquist

diagram and step response in the reference 1) . Continued from this reference 1) , Bode diagram and root

locus are taken up.

1 EANE

IVvy o= ABRROREREREICLY, w40
FokyHEavbo—5 LT IHEARBEHEINS X
IR -TETVWE, TOXINHERIZ, EERMICIZ
7)Y TRABTA 6257« VI VIR EN B,
L AT, FIEHROIEEES, v v 7Y v 7Rk
LHoicBuv e Eicid, SiEhlfiRicaml U cset - #
FLTH, BRI S BWIBANE L, L L, #
R OB IENRE P, HIEEEO SR &
bR->THYTY Y IRAEMBELS HBIEaIR. F1 Y
FNHIERE LT BT 2 EBRBEEN S,

EHE, SEHEARICOVT, HROBBRRH - 7
P v 7 b OFEREETL T, HER/NROIEFICE W
7urs AEBlEL. SIERORET - BITICERER%
WD oTER™ F 4 Vs VEIARICEL TR, 8%
XEA1) O3IHICBWT, Y I VvAEFHALT, BAE
KoL E LD, POFAF A MERE R T »
FIREIC LD, BERE L TOHRT - BT 2T 5K
DWT/RLI, TITR, Ihox"—2ELT, &5
271 Uy VEIBRICOWT, vV a3 v D BASIC S
ik, F— FEHLRBE RS, HHZRE L TOE

it e BT AT 5 HEICS>VWTRT,
2 F4TYNEBERY

2.1 RO

2 RERDHEEANR G(s) %=

K,

s(Tis+1)
LT, ZDG(s) %, 47 aTaty 4 hdlida
vha—-3 GG kLEHET s, K1 [(BEXEL)
DX 3.718BHBIISRT LT+ YV VP (KB HIE
RIZDWVWTRY, 2T, Gs) BHHIERK, &£ L.
F— U FIERRIZ O R — v FEIE H(s) &4 5, L7
M oT, G,(s), H(s) RRATREN D,

G(s) = (D

G.(s) =K, (2

Hy(s) =% (1-e™ ™) 3)

2.2 G(2) &G

D74 Y9 NP HEAZDE NV — 70 R EBE
G(2) LBV — 77 2 BB ERK G(e ) d. ¥
VI v SRAE T ETREE, RADX ST B,
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*

[X()]

(E)] G.(s) Hy(s) Gi(s) F*’{‘** @
+ e® | T | 1 ~ K 1
r(®) o—» K, o—p —(1—e™™ 1 » z()
(R)] §-T ¢® w® |* s(Tis+1) [X(s)]
(E@®)] (U@)]
* : EIAEH)
Bl 7«Y5LPHER

G(z) = G, (z) HG,(2)

T T T
(T-T+Te 1)z+(T,—Te 1 —Te ™)

= K.K, - 4)
(z—1)(z—e"T)
wry _ PHiQ
G(e™) = R+j5S
__ 1 ; -
= o g (PRT@9)+5 (QR=PS) ()
P=K.K, [{T—’I‘l(l—e'—TTf)} cos wT
T T
+{T,(1—e 1) —Te 1} ]
@ = K.K, {T-T(1—e"T)) sin 0T
(6)
R = (cos wT—1) (cos wT—e"%)* sin® 0T

T
S=Q2coswT—1—e 1) sinwT

3 R— FERIC K 2 HERORET - BT
3.1 G(z) K- KK
GBYORICEDEF 4 U7 LPHIEARDOEN— F <N R
B MERR Ge “D) o 4 v G LI 0 11, kK
DEAIKDHB LN B,

G = 201og| G () |

- _ 1 _
=20 10g{R2+SZ J(PR+QS)*+(QR—PS)’ } [db] (7)
0=2G ("

-1 QR—PS
PR+@QS

= tan —r [rad] (8)
ZIT, PQRSE®GRICKS,
(MB®RXED, TOF+ V% VPHIEAZD G(z)

DOF~ FEK, §77bbG-logwiFtt, 6 —logw it

RRDZIHOTR S5 LER2(),(BICRT, D
rasr LR, XY a3 vyPC—-9800 Y — XDN—88
BASICick 3, 7u /5 a2 TELZMNEDEL TS
Bz, 77 7 0EEH. HEOE, ftERtE0oA LYY
aVICK D A hE, BB, BROBT. X5 4—%
TR 74 PABER, FEHE, 7y 7L - bR
DTk 3, BE. K- FEROZ X H DI
Wik, BEXEN]) D2 1HIIREA TV %,

T, HANRGGB) DK =1, T,=1s & L,
avbro—-5G(sYDK, 4 v 7Y vy 7B TIs] ©
BEMAEICOVT, G(2) DX~ FRKE A S h T,
T=1s (»¥52—-%: K,) OEE4#K 3. K, =24
(%53 x—=%: T) OBEEK4, T=1002s (35 4 —
5. K.) OB&ERS5IcRT, BE. N3~K5i$
5 Wpge 3. ¥ 7V VIIERBICED ZE > T AR
KAFRBEET, v 7)) v 7ARBER o, i L, kR
ToraEh b,

I3

T

honR—FERED, EBOK,, TIK2WVWT,
AR S A AR 0, [rad/s] KX+ 351 v &E
gn [db] | 74 v RHEARMEE 0, [rad//s] it 3
MARE ¢, [degl 2KRH. 74 V7 VEIAZRLELTD
BEPRIZ LI:ERE, $LHTRILKETRT,

(9

max

1
@ ?ws

3.2 EEPHERD G(s) DKR— FigR

1DF ¢ 7 VPHERICBWT, #ENR G(s)
OBER TLiH LY v 7Y YR T 2+ 5/ &l T
3EEIIR, M6 AT &) HEEPHIIHRICESWT
W, COEREPHIBFZRORL — 7 EBH G(s) . B
W — 7 TRERURERE CUw) RRRD L 5183,

KcKl
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10 REM R8-PROG1

20 WE=1 : PI=3.1416 : Ki=1 : T1=1 : T=1

30 'WE=1 : PI=3.1416 : K1=1 : T1=1 : KC=2.4

40 DEF FNG(W)=1/(FNR(W)"2+FNS (W) 2)#SARC(FNP (W) #FNR(W)+FNQ(W)*#FNS (W) ) 2+ (FNQ(W)#*
FNR (W) -FNP (WI#FNS{(W))"2)

S0 DEF FNP(W)=KC#K1# ((T-Tis(1-EXP(=T/T1)))#COS(WaT)I+TI1%(1~EXP(-T/T1))~THEXP(-T/

T
60 DEF FNQ(W)=KC#KT1#(T-T1#(1-EXP(-T/T1)))#SIN(W*T) 250 FOR I=1 TO 3 : READ KC : DATA 1:2.4,5
70 DEF FNR(W)=(COS(WT)=1)%(COS(WnT)-EXP(-T/T1})-SIN(W*T}"2 260 'FOR I=1 TO 3 : READ T : DATA 1..5,.02
80 DEF FNS({WI=(2#COS(WT)-1-EXP(-T/T1))#SIN{WsT) 270 WMAX=LOGI(PI/T)/LOG(10) : WM=WMAX®WE/4
90 SCREEN 2:0 : CONSOLE ,,0.,0 280 LINE (WM,=~60)-(WM,60),:,&HFOFO
100 WINDOW (=1/2#WE:-60)-(1/2#WE;60) 290 w=.01 : DW=.0005
110 VIEW (40,0)-(639,399) 300 LWA=LOG(W)/LOG(10) : LW=LWA*WE/4
120 LINE (-1/2#WE.D)=(1/2#4E-0) 210 LWR=LOG(W+DWI/LOG(10) : NLW=LWB*WE/4
130 LINE (-1/2#WE,-60)-(~-1/24WE,60) 320 GDB=20#LOG(FNG(W))/L0OG(10)
140 FOR J=-60 TO 60 STEP 10 330 NGDB=20x%LOG(FNG(W+DW))/LOG(10)
150 LINE (~1/2%WE>J)~(1/2%WE>J) s+ &HT111 ¢ NEXT J 340 IF W>=PI/T THEN GOTO 420
160 A=.01 : B=.01 350 LINE (LW,-GDB)~(NLW,-NGDB)
170 AB=LOG(A)/LOG(10) : P=AB*WE/4 360 W=W+DW
180 LINE (P»-60)-(P560),+,&H1111 370 IF W>.1 THEN DW=.005
190 A=A+B 380 IF W>1 THEN DW=.0S
200 IF A=>.099 THEN B=.1 390 IF W>10 THEN DW=1
210 IF A=>1 THEN B=1 400 IF W>100 THEN 420
220 IF A=>10 THEN B=10 410 6OTO 300
230 IF A>10% THEN 250 420 NEXT I
240 GOTO 170 430 END

(a) G-log wHtt

10 REM R8-PRDG2

20 WE=1 : PI=3.1416 : Ki=1 : T1=1 : T=1 : KC=2.4

30 'WE=1 : PI=3.1416 : K1=1 : T1=1 : KC=2.4

40 DEF FNTH(W)SATN((FNQ(W)#FNR{W)~FNP(W)*FNS(W))/ (FNP(W)#FNR(W)+FNQ (W) #FNS(W)))~

[ 3
50 DEF FNP(W)=KCxKI# ({T=TIn(1-EXP(-T/T1))I%COS(WMTI+TIn (1=EXP(-T/T1))-THEXP(~T/
T1))
60 DEF FNO(W)=KC#K1#(T-T1#(1-EXP(-T/T1)))#SIN(WsT) 240 IF A>101 THEN 260
70 DEF FNR(W)=(COS(WHT)=1)%(COS(WrTI=EXP(-T/T1))-SIN(WeT)" 2 250 GOTO 180
80 DEF FNS(W)=(2#COS(W#T)-1-EXP(-T/T1))I#SIN(W*T) 260 *FOR I=1 TO 3 : READ T : DATA 1,.5,.02
90 SCREEN 2:0 : CONSOLE ,,0,0 270 WMAX=LOG(PI/T)/LOG(10) : WM=WMAX®WE/é4
100 WINDOW (-1/2#WE+-1/6#P1)-(1/2%8WEs3/2#P1) 280 LINE (WM,=1/6%PI)-(WM,3/2#PI) s+ &HFOFO
110 VIEW (40:0)-(639/,399) 290 W=.01 : DW=.0005
120 LINE (-1/2%WE-0)=(1/2%WE+0) 300 LWAZLOG(WI/LOG(10) : LWsLWAWWE/4
130 LINE (=1/2#WE»-1/6%P1)~(~1/2%WE,3/2%P1) 310 LWB=LOG(W+DW)/LOG(10) : NLW=LWB*WE/4
140 FOR J=-1/6#PI TO 3/2#PI«1.01 STEP PI/6 320 IF W>=PI/T THEN GOTO 400
150 LINE (=1/2%WE,J)~(1/2%WE+d) s &H1111 : NEXT J 330 LINE (LW:=FNTH(W))=(NLW,~FNTH(W+DW))
160 LINE (~1/2%WE,PI)-(1/2%WE>PI),,,8HFOFO 340 W=w+DW
170 A=.01 : B=.0) 350 IF W>.1 THEN DW=.00S
180 AB=LOG(A)/LOG(10) : P=AB*WE/4 360 IF W>1 THEN DW=.05
190 LINE (P+=1/6%P1)~(P:3/2#P1),,,&H1111 370 IF W>10 THEN DW=1
200 A=A+B 380 IF W>100 THEN 400
210 IF A=>.099 THEN B=.1 390 6OTO 300
220 IF A=>1 THEN B=1 400 NEXT I
230 If A=>10 THEN B=10 410 END

() 6 —log whit

K2 F4I9LVPHERDGR) OX— FERERHBLDOT S5 A

L=y QDRI & 28K P HIERO Glw) ©
WA Y Gy LR O ok, RAD & S kW 505,

avron-—3 FlgXR
G, = 20log | G(jw) | [E] G [U(s)] Gits)
+ _e(®) u(t) K
K.K, r(t) K, 1 » z@®
=20 log —————[db] (12) - s(Tis+1) e
og ol oIy 1 [R()] (X(s)]
8, =< G(jw) = tan'l-a—)%.l— —z [rad] a3)

. X6 HEHPHER
ADUDKE b, COHEFEPHERICOWVT, G(s)
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#1 K, Tick37« V5 VPHAROKBRE (K,=1, T1=1s)

o S | E 51 | e | @ | era [::g] wEh | S
1 K30 1 1 1.32 7.6 0.79 29 BE
2 3® 2.4 1 1.32 0 1.32 0 LERA
3 K3® 5 1 1.32 -6.5 1.92 —25 REE
4 X 4D 2.4 1 1.31 0 1.31 0 TERA |[K3@&EFL
5 X4 2.4 0.5 1.92 5.2 1.40 15 LR
6 4@ 2.4 0.02 10.0 32 1.40 35 LE
7 Xs® 1 0.02 10.0 40 0.80 51 BE
X5® 2.4 0.02 10.0 32 1.40 35 BE K4@LEIL
9 5@ 10 0.02 10.0 20 3.08 16 BE

DK, =1, T,=1sicxL. G(s) DK, %/¥5 2 =%
ET5G)DF—-FEREAMNCE, HTOLI
5, WFhDBab, ¥4 vREg, >0, NHEKE
¢, >0&D, COBEGEPHIBERIOCK Z10icE
WTRETHZ Lobh b,

3.3 F4 I NPHIMR L ERPHEROLE
M1lickd574 Y2 VPHIERD G(2) O+~ FRK

2RIHI~KS LZzDEREEEDLEL, BLUK

61c & BB P IR G(s) DX — FREERTR 7

EHELEMS, Ths0REROF— FERIC X 58

e oLWTELEDBE L, ROKHIRN S,

@ F4VINPEBAFRICEWT, SIHHR G(s) DB
EMT T2y 7Y v 7R TIcED, G(2)
DX — FERXRET 5, LIt L THHhELEB
L ->T, BRPHIERD G(s) o X — FEMIC
oW TWVL,

® F4VINPEHBARICBVWT,. GRDOTHT I
ESI LA -T, K, NS WE X THOREEIR
hdiE35,

@ T4 UVINKHEROTETEBITICH-TR. YV
7Y v 7R T RN oBERIES Lk
BT, Bl bHEME G (s) HRELLE(LE
POEITKY, HEFRE L TRAREILDPTL
BEIEDL, TOEERLZTANEERENEELT 3,

BB, IhooF—- FERKE DB ShERE. 8%

WHEE1) D3 2HDF 1 F XA MENB LU R T v 7S
EhBontigREznFNIIET B ENHERTE B,

4 REIFIC K BHEROHRET - BT

4.1 fHHHEX
1057 ¢« V9 LVPHEROFHARESRR, Er—7
230 ZA=ER G(2) It L

1+G(2) =0 (14)

EW3, T 6@ IRWRIREE, o4 DK
ik 2 AERERE. KXok >8zicBT 35 2 kK
HEREN 3,

T T
2+ K K(T-T1+Te T)—1-e T}z

T T T
+{KK(T,—Te T—Te 1) +e 1} =0 (15)

ETAT, T4 VI NVEIERICBVTIE, TORHS
BRAORYS, 2 CHOBMMRNICH 2 L ELELNL S,
ROBAM Ficd 3 & XIcREERR. BasBizHM
HBLEICRAEELNL S, Lid-T, avie—3
O K, DEBEOHEIH L, ADR. T4bE(15)RXDOR
ERHLEicL D, FAROEEHBINTE B,

4. 2 HEAEXORRE

ADRicBF B K 20— (BMRE) KELEES
& & FHAERADROB, Licdt-> TUS)KDOREL
HEROBA z il LI X 25 SBFDAREBR & 12 5, &
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10 REM R8-PROG3

20 N=2 : M=N+2 : P=1 : Q=1
30 SCREEN 2,0 : CONSOLE +,0,0
40 WINDOW (=1.4,-1.4)-(1.4,1.4)
50 VIEW (240,0)-(639,399)
60 LINE (-1.4,0)-(1,4,0)
70 FOR J=-1.4 TO 1.41 STEP .2 :
80 FOR J=~1.4 TQ 1.41 STEP .2 :
90 CIRCLE (0,0),1

100 KC=0 : DKC=.005

110 A(2)=1

120 A(3)=KCH#KT#(T-T1+T1#EXP(-T/T1))}-1-EXP(-T/T1)

: LINE (0,-1.4)~(0,1.4)

: EX=.00001 : Ki1=1 : T1=1 :

T=1

LINE (=1.45J)-01.4:J)5,&H1171 : NEXT J
LINE (Js-1.4)-0Je1.4)54s:&H111T © NEXT J

130 AC4)=KCH*K1%(TT-T1#EXP(-T/T1)-T*EXP(-T/T1))+EXP(-T/T1)

140 GOSUB »F
150 KC=KC+DKC

160 IF KC>.5 THEN DKC=.05 410
170 IF KC>5 THEN GOTO 190 420
180 M=N+2 : G6OTO 110 430
190 END 440
200 »F 450
210 A$="--memmmeemcmcmc oo

220 PRINT : PRINT : PRINT A$ : PRINT " =z

230 1=0

240 IF A(2)=1 THEN 280 460
250 J=2 : B=A(2) 470
260 A(JI=A(JI/B @ J=J+1 480
270 IF J<=M THEN 260 490
280 IF M>3 THEN 330 500
290 z=-A(3)/A(2) 510
300 PRINT TAB(2);2 520
310 CIRCLE (2,0),.011 : GOTO 580 530
320 °*CIRCLE (Z+0),.035 : GOTO 580 540
330 IF M<=4 THEN P=A(3) : Q=A(4) : GOTO 430 550
340 K=2 560
350 B(K)=A(K)-B(K-1)#P~B(K~2)#Q 570
360 C(K)=B(K)-C(K-1)#P-C(K-2)%Q 580
370 K=K+1 590

380 IF K<=M THEN 350

( KC=";KC;")" :

PRINT TAB(2);21 :
CIRCLE (21,0),.011
*CIRCLE (21.0),.035
ZR==-1/2#P :
PRINT TAB(2);ZR;"+j";Z1 :
CIRCLE (ZR»-2I),.011 :
*CIRCLE (ZR»-21),.03S
K=2

A(K)=B(K) : K=K+1

IF K<=M THEN 540
M=M-2 : I=I+2

IF IKN THEN 240

PRINT A$

RETURN

P=P+DP : Q=Q+DQ
IF ABS(DP)>=EX OR ABS{DQ)>=EX THEN GOTO 340
D=P 2-4#Q

IF D<O THEN 490
Z1=1/2#(-P+SQR(D)) :

22=1/2#(-P-SQR(D))

PRINT AS

PRINT TAB(2);2Z2

: CIRCLE (22,0),.011 :
: CIRCLE (22,0),.035 :
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Computer Simulation of Distorted Wave by Fourier Series

Takashi KURIMOTO

As the distorted wave is the periodic wave and is represented by Fourier series, computer simulation is

performed easily. When the results of computer simulation are used in learning the distorted wave, the

effect of education is increased. In this paper the method to draw some distorted waves and these Fourier

spectra briefly by N88—BASIC is described. Also the process of distorted wave generation and components

of distorted wave are shown. As distorted waves there are considered the full rectified wave, the saw-

tooth wave and the trapezoid wave.
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b, = ifo(t)cos nowt dt (6)
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10 REM R9-PROG1

20 PI=3.1416 : WTE=4%PI : DWT=WTE/200 : A=1

30 SCREEN 2,0 : CONSOLE +,0,0

40 WINDOW (0,-1.2)~(WTE,.8)
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160 END
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10 REM R9-PROG2

20 NE=25 : DN=2 : PI=3.1416 : A=1
30 SCREEN 2,0 : CONSOLE ,,0,0
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Development of a Care Assist Transfer Machine by Using Pneumatic Bellows Actuators

Yasuhiro HAYAKAWA, Tadashi YAMAMOTO" and Noriyoshi ISEKI”

In this paper, we investigate a new care transfer machine by using pneumatic bellows actuators. The

transfer pattern consists of three modes (Manual setting mode, Transfer assist mode and Stop mode).

A cared person can drive each part of transfer mechanism with small force to desired position freely by

making use of power assist ability in the manual setting mode. When the person is pushing a transfer

assist button, the machine lifts the cared person to the desired position by using force sensing ability.

In order to secure safety for cared person, the machine can stop at any position when the person does not

push the button.
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A Multi-Valued DRAM with Nondestructive Read-Out

Ryo IGARASHI, Yasuyuki FUJIWARA and Kenichi YAMAGUCHI

A multi-valued DRAM cell with two diodes has been developed in order to eliminate an effect of

subthrethold current in MOSFET’s. In this cell structure, the diode leakage currents are canceled each

other so as to maintain storage charge. In an experiment, retention time of several minutes or longer has

been obtained.

Advantages of this multi-calued DRAM include low power dissipation, nondestructive read-out

capability, small cell size etc. It is emphasized that the multi-valued DRAM offers SRAM performance

with DRAM advantages.

1. INTRODUCTION

Semiconductor technology innovation has been
continued to realize a system on a chip. It is expected
for multi-valued memory to be utilized in a VLSI.
This paper describes a multi-valued DRAM with a
long retention time of several minutes and
nondestructive read-out scheme. It may be difficult to
improve retention time of a conventional DRAM cell
which consists of one capacitor and one MOSFET.
This is because leakage current due to MOSFET is not
easy to be reduced [1] .

2. Multi-valued DRAM Cell

A basic multi-valued DRAM cell consisting of one
capacitor and two diodes is proposed. If the current
of each diode is same, there are no currents to
discharge or charge the storage capacitor. Therefore,
it is possible to realize a multi-valued DRAM with a
long retention time.

In general, reverse currents of D, and D, are

determined by the following equation :

Ig = I (exp (1—\% —l)]

where Is is reverse saturation current, Vi is reverse
voltage and T is temperature. When Vg is less than
—0.3V, lq is approximately equal to Is. At Vi<
—0.3V, reverse current is not dependent upon voltage
at the junction of D, and D.. It should be noted that
the capacitor C maintains a charge for a long time.

Figure 1(a) shows a basic multi-valued DRAM cell
consisting of one capacitor C and two diodes D, and
D..

The capacitance C is charged up or discharged by

reverse currents through diodes D: and D.. When both
diodes are designed so as to have the same current
flow through diodes D, and D., a charge of the
capacitor C is maintained during a long time. Aiming
to simplify DRAM operations, the diode D. is replaced
by nMOS transistor (to be called FET hereafter) Q..
A complete DRAM cell which is capable of read and
write operations is illustrated in Figure 1(b). Data
are stored dynamically in the capacitor C. In a
memory state, FET's Q. and Qs are turned off by
applying OV to the write address and the read address.
The bit line is maintained discharged. Referring to
the timing chart shown in Figure 2(a), a write
operation is performed by placing the data on the bit
line and gating this data into the capacitor by turning
FET Q. on through the voltage change (0 to V) of the
write address.

A read operation is performed by turning FET Qs on
with the discharged bit line as shown in Figure 2(b).
The data corresponding to the voltage of the capacitor
C is read out on the bit line. It is noted that the
voltage of the capacitor C is lowered due to a voltage
drop of Q: and Qs, being read out on the bit line.

Ws Read Address
VbD —I—
D1 Qi 93
D1
C Dz Q2
| C
—— E | Bit Line

" d

Wr Write Address
(a) Basic Cell (b) Cell Schematic

Fig.1 Multi-valued DRAM Cell
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w—— -

L Bit Line L R -
A W

L Write Address L ————
LA

L

(b) Read Operation

L Read Address

(a) Write Operation

Figure.2 Timing chart of the DRAM

In order to assure that the basic DRAM cell shown
in Figure 1 and the DRAM cell shown in Figure 2 have
a long retention characteristics, an experimental
circuit illustrated in Figure 3 each is used. The diodes
D.,D: and FET @, which are integrated in a CMQOS IC
are used as a basic DRAM cell. Only 100 kQ resistor
is additionally inserted to read out data stored in the
cell. Note that the diodes D: and D. are originally
provided in the IC as static discharge protection
devices. The FET Q: is a part of a CMOS inverter.
Figure 3(a) shows retention characteristics of the
basic DRAM cell. It is understood that the leakage
current of the diode D is larger than that of the diode
D.. Therefore, the voltage of the junction of D: and
D: increases toward Vop. When the leakage current of
the diode D, is increased in order to compensate the
leakage current of the diode D, a longer retention
time can be obtained.

As shown in Figure 3(b), a longer retention time is
obtained compared with the result of Figure 3 (a).

Figure 3(b) demonstrates diode leakage currents are

compensated with a leakage current of Q.. It is

~—> Gutput (V)

= -

| l 1

120 0 30 60 90 120
—menec > Time {S)

30 60 90
———— Time (5}

(ayBasic Cell (b) D1,D2 with FET Q2

60 90 120
——P Time (8)

(c) Diodes with FETQ2x 2

Figure.3 Retention Characteristics

emphasized that a longer retention time is also due to
a parasitic capacitor by placing FET Q.. Figure 3(c)
shows retention characteristics in over compensation
by doubling leakage current of Q.. From Figure 3(a)
and (c), it is clear that retention time difference is due

to parasitics of Q..

3. Sensing Scheme

It is very important that nondestructive read-out
operations make a simple sensing circuit with a wide
operating margin. In order to enhance a long
retention characteristics of the DRAM cells, two of
the multi-valued DRAM cells connected to a pair of
two address lines (write and read) are used as dummy
cells. These dummy cells provide a minimum read-out
level and a maximum read-out level to resistor
network consisting of resistors R,,Rz,Rse ¢ ¢ o ¢ ¢ o
Rs as shown in Figure 4.

As shown in Figure 3, maximum read-out level is
almost constant with time. Therefore, a constant
voltage can be used as maximum read-out level. The
resistor network provides seven reference voltage
levels, Vi, V,, Vs, ¢ ¢ ¢ o o o o V; These voltage levels
are determined in order to find what a read-out level
is. For example, when a read-out level is higher than
Vi, the comparator CP: changes at the output. This
means that data of '001’ are read out only when CP,
changes. In the same manner, it is understood '111’

are read out when all comparators change at their

Max.Read-out
— Read-out

P
V7 cP7 o7

Rg =0.5R
R7=R
Ve @ —1cpe 06
Re=R
Vs . CPs 0s
Rs=R
Va - >—]
CP4 04
R4=R
Vs ®—1cps 03
R3=R ®
vz CP2 02
R2=R
AL CP1 O
R1=0.5R

Min.Read-out

Figure.4 Sense Cicuit
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outputs.

Since minimum read-out level depends on time
elapsed, reference voltage level is automatically
adjusted to sense a changed read-out voltage. This
means wide operating margin can be obtained with
long retention time. For example, 100mV step
multi-valued voltage levels can be sensed by a
comparator with 20mV offset to realize 240 second
retention time.

In order to confirm multi-valued DRAM functions,
using an experimental circuit shown in Figure 5(a),
operating waveforms observed are illustrated in
Figure 5(b).

The waveforms are obtained using the DRAM cell

(b) Measured Waveforms

(a) Ccll under Mcasurcment

Figure.5 Operating Waveforms

consisting of CMQOS IC’s (Type 4007 UB) in which a
parasitic capacitor is utilizing as memory capacitor.

Since the experimental circuit is not optimized in
circuit design, a parasitic capacitance (Cuoc) of FET
Qi lowers a voltage across the memory capacitor Cu at
a trailing edge of a write pulse. In an optimum
memory cell design, the ratio of Cpc to Cu is selected
as small as possible. This voltage lowering during

write pulses is minimized.

4. Cell Area
As for the cell area, the multi-valued DRAM cell is
laid out using 0.35 4 m CMOS technology, being
compared with one transistor DRAM cell. Figure 6
shows the multi-valued DRAM cell topology including

a trench capacitor, one diode and three FET’s. The cell

Jm S
DD (n-well) N
— i
H EE

1 T1T T

Bit Line (Al)
W S A

364um
Figure.6 Top View of the DRAM Cell

(contact)

Write Addr;u

Read Addreg’s

115um

{

75

sizeis 3.64 ymx1.154m (4.20 2 nf) . Note that the
multi—valued DRAM cell size equals to three times as
large as that of one transistor DRAM cell. This
means the proposed multi-valued DRAM cell size per
bit is same as a conventional DRAM. It may,
therefore, be concluded that when the multi-valued
DRAM cell stores more than four bits, a cell size of
proposed DRAM cell becomes smaller than that of
conventional DRAM cell.

Figure 7 shows a cross sectional view of the
multi-valued DRAM cell with single N-well CMOS
technology and a trench capacitor. Vo, is supplied
through N-well and P-type substrate is utilized as the
ground. It is expected that the trench can be over-
lapped with N-well or N* area of the FET Q.. This
means that the cell size of the multi-valued DRAM
can be reduced.

Furthermore, when the multi-valued cell stores

Read Address Write Address

Bit Line
L 1 14
Qs Q1 D1 Q2
N
P [of

Figure.7 Cross Sectional View of the Cell

three bits, one bit line and two address lines are
required. Considering a conventional DRAM cells of
three bits, one address line and three bit lines are
required. Therefore, the multi-valued DRAM has an
advantage from viewpoint of address , bit line

requirements.

5. Discussions

The proposed multi-valued DRAM cell shows a long
retention time. It may be confirmed that retention
time of approximately 6 minutes is realized by an
effective leakage current of order of one tenth fA and
a storage capacitor of 40fF.

But, there is the principal concern in realizing long
retention characteristics in LSI version. From results
measured and calculated, it was found the experimen-
tal DRAM cell has 0.9pF as storage capacitor. Since
diodes, D: and D. have been designed for protection
devices, both leakage current and storage capacitor

are almost ten times as large as those of a multi-
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valued DRAM cell optimized as shown in Figure 6.

Therefore, it is said the experimental DRAM cell
and the optimized cell have same retention time. In
terms of leakage compensation approach, it has been
confirmed a value of the current to charging-up or
discharging a storage capacitor can be minimized by
cancellation of diode and FET leakage currents in
order to make retention time longer. Since it is
important for process parameters as well as circuit
configuration to obtain a long retention time, process
parameter optimization is required. As shown in
Figure 7, since the diode D: and FET Q. have P-N
junctions, these junction areas are designed to be
almost same. Process parameters such as impurity
levels of P and N areas are designed for reverse current
of D: to be same as that of FET Q.. It is noted that
subthreshold current in Q. has to be controlled.

From viewpoint of process difficulty, number of
contacts of the multi-valued DRAM is compared with
conventional DRAM. The multi-valued DRAM cell
has five contacts because two contacts of both sides of
the cell are shared with the neighbor cells. This means
1.7 contacts per bit. On the other hand, a conven-
tional DRAM cell bas 0.5 contacts per bit. It is ,
therefore clear that conventional cell has an advan-
tage. From power dissipation point of view, it is also
clear that the multi-valued DRAM requires almost no
power dissipation for refresh operations - because
refresh power is proportional to refresh operations per
second.

As for power in write and read operations, total
number of storage cells is one third of that of
conventional DRAM when eight levels are considered.
Therefore, it is estimated power dissipation of the
multi-valued DRAM 1s roughly one third of conven-
tional DRAM. It is noted that nondestructive
read-out capability requires less power dissipation
since rewrite operation is no longer required.

Compared with an SRAM using CMOS technology,
the multi-valued DRAM has advantages including less
contacts, smaller cell size. If a chip size is much
smaller than that of SRAM, there are chances for the
multi-valued DRAM to be widely used. It is impor-
tant for the multi-valued DRAM to have optimized
peripheral circuits, especially sense circuits since large

number of comparators are required. It is clear that

the number of contacts of seventh of a conventional
SRAM which has 13 contacts per bit.

6. Conclusions

Advantages of the proposed DRAM cell include
nondestructive read-out of the data stored at the cell
capacitor and low power dissipation due to a long
retention time of several minutes as shown in Figure
3.

As a result of leakage compensation of diodes or
FET connected to the storage capacitor, the multi-
valued DRAM cell has a long retention characteris-
tics. The cell size of the multi-valued DRAM is
comparable with a conventional DRAM cell. It is,
therefore, expected that the proposed multi-valued
DRAM can be used in the area where SRAM is
required. The feature of the proposed multi-valued
DRAM is summarized in Table 1.

TABLE1 —multi-valued DRAM feature

Process technology: 0.35 4 m CMOS with single layer
Al wiring

Cell structure: one diode, three FET's, one

trench capacitor

3.64x1.15 um?

1.4um?

Cell size:
(cell size per bit):
Operation mode 8 storage levels per cell
Retention time 240 seconds or longer
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A Simulation for a Roll Position Control of an Experimental Rolling Mill

Katsuya KONDO, Satoshi AWATA and Hideo KITA

It is important for a simulation to show behavior of a subject system precisely. In this paper, the

subject of simulation is a roll position control of an experimetal rolling mill. A mathematical model

was made based on the design specifications of the subject. Experimental data of the roll position control

were studied to identify unkown parameters of the mathematical model. The results of the simulation

have been given good agreement with the experimental results using the experimental rolling mill.
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An Implementation of LSI Chips using FPGA

Tadashi Seko

In this paper, we design a calculator chip and a content addressable memory chip (CAM) , then imple-

ment both chips using Xilinx XC4003A FPGA. In designing the chips, we use high level logic synthesis
system PARTHENON developed by NTT and XACT STEP Cad system by Xilinx. As a result, the calcu-
lator chip used 100 CLBs and 220 LUTs and the CAM chip used 2477 digital modules. We run those chips

on the test board and observe that both chips operate correctly. This is the first step to develop an ed-

ucational chip for computer architecture ducation.
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AN ALGORITHM FOR GENERATING
MAXIMUM WEIGHT INDEPENDENT
SETS IN A CIRCLE GRAPH

Masakuni TAKI and Toshinobu KASHIWAHARA"®

In this paper we propose an algorithm for generating maximum weight independent sets in a circle graph,
that is, for outputting every maximum weight independent set without duplication. The time complexity
is O (n*+ 8), where n is the number of vertices, S output size, i.e., the sum of the cardinalities of the

output sets. It is shown that the same approach can be applied for graphs and circular-arc overlap graphs.

1 Introduction

An independent set of a graph is a subset of vertices no two of which are adjacent. An independent set is called
maximal if it is contained in no other independent set. An independent set with maximum cardinality is called a
maximum independent set. For a vertex-weighted graph, a maximun weight independent set (abb.MWIS) is an
independent set which has the maximum weight among all independent sets. Generation of a certain family of sets
is to output all the sets in the family one by one without duplication.

A circle graph is an intersection graph defined on a set of chords in a circle; there exists an edge between two
vertices iff their corresponding chords intersect. The circle graphs were introduced by Even and Itai in [1], and
since then, many problems have been studied on them. Problems of maximum independent set, maximum clique,
Hamiltonian circuit, and recognition can be solved in polynomial time for circle graphs [9,4]. On the other hand,
it is known that coloring and domination problems on circle graphs are NP-complete [9,5].

Generation algorithms have been investigated for many years; cycle generation, cutset generation, maximal
independent set generation, clique generation, etc. For maximal independent set generation of abitrary graphs, the
fastest algorithm to date takes O (nma) time, where n is the cardihality of the vertex set, m the cardinality of the
edge set, and a the number of maximal independent sets generated. For particular graphs, much more efficient
algorithms are known. Generation of maximal independent sets of an interval graph, of a circular-arc graph, and
of a chordal graph can be done in time O (n*+ 8), O (n*+ B), O ((n+m) a), respectively, where n, m and @ are
the same as that mentioned above and B is the sum of the cardinalities of the maximal independent sets, i.e., the
output size [7] . The former two algorithms run in time O (polynomial of input size + output size). As any
generation algorithm takes Q () time, such algorithms are, in a sense, optimal. We call such algorithms as
pseudo-linear or output-sensitive. ‘

In this paper we propose an O (n*+ ) time algorithm to generate MWIS’s of a circle graph with positive vertex
weights (given the model). Spider graphs and circular-arc overlap graphs are super classes of circle graphs. We

show that output-sensitive generation algorithms for MWIS’s of these graphs can be obtained in a similar way.

* Osaka University
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2 Perliminaries

For a graph G with vertex weight attached to every vertex, the weight of a vertex set is defined to be the sum of
weights of vertices in the set.

For a family F of sets, a graph G is called the intersection graph with (or of or on) model F if there exists a
one-to-one correspondence between the vertex set of G and the family F such that two vertices are adjacent iff the
corresponding sets have non empty intersection. Similarly, for a family F of sets, a graph G is called the overlap
graph of Fif there exists a one-to-one correspondence between the vertex set and the family F such that two vertices
are adjacent iff the corresponding sets overlap, i.e., have non empty intersection and none contains the other.

An intersection graph of a family of chords in a circle is called a circle graph.

An intersection graph of a family of intervals on the real line (i.e., an interval intersection graph, so to say) is
called an interval graph. Similarly, an overlap graph of a family of intervals on the real line is simply called an
overlap graph. It is known that circle graphs are equivalent to averlap graphs [2]. It is shown in [2] that the size
of a maximum independent set of an overlap graph is equal to the weight of an MWIS of an interval graph defined
on the same interval model, with suitably defined vertex weight. Utilizing this fact, an MWIS of a circle graph,
given its circle model, can be obtained by using an MWIS algorithm for interval graphs.

For a graph G, V (G) denotes the set of vertices of G and E (G) the set of edges. We call a digraph an st-dag
(directed acyclic graph) if it is acyclic and has only one source s and only one sink ¢, where a source is a vertex with
no incoming edges and a sink with no outgoing edges. An st-path is a directed path starting from s and ending at
t. For an st—dag D, let 2 (D) denotes the set of st-paths on D, and let S = {the set of vertices on P— {s,t} |
PE P (D)} . Note that S (D) can be generated efficiently by usual backtracking method, in time proportional
to the output size. We call D the diagram for & (D). With diagram D at hand, generation of S (D) is quite easy.
It is shown in [8] that, for an interval graph G, these exists a diagram for MWIS’s of G, and such a diagram can
be obtained in O (n?) time, where 7 is the cardinality of V (G). In what follows, every diagram we describe are that
for MWIS’s of some interval graph (say H). Thus we call such a diagram simply a diagram for H (omitting the

family of sets it represents).

3 Generation of maximum weight independent sets of a circle graph.

As is started before, a circle graph is an overlap graph. Given a circle model for the circle graph, an interval
model for the corresponding overlap graph can be obtained efficiently [2]. In the following we are concerned with
many interval models, so we will use the term overlap graph rather than circle graph.

In this section, we are given an overlap graph G with positive vertex weight wt ( ) and its interval model 2.
We assume that all the end points of intervals are distinct. For convenience, we use “vertices” and the
corresponding “Intervals” interchangeably. The interval corresponding to vertex v will be called interval v. The
same applies for interval graphs.

For a vertex v, let
cover (v) % {u€ V (G) | interval u is contained in interval v, u # v}.

Let G. denote the graph obtained from G by deleting vertices other than cover (v). Let wt' (v) be a new weight

of v defined as follows:
wt (v) % wt (v)+the weight of an MWIS of G,.

Thus there are two kinds of weights, and MWIS’s for these two weights will be considered in the following. To
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avoid confusion, MWIS with respect to weight wt’ () is denoted by MWIS (wt’) ;MWIS for wt ( * ) is simply
denoted by MWIS as before. Let G be the intersection graph (interval graph) defined on the same interval model
%. For an independent set @ of G, the top layer set of @ is defined to be the set {v € Q | no interval x in I properly
contains interval v}, where Iy is the set of intervals corresponding to vertices in @. Then we have the following two

trivial lemmas.

Lemma 1 Suppose {v1,vz,*,us} be an independent set of G. Then, {vi,vs,-vs} U U: (an MWIS of G«) is an
independent set of G whose weight (with respect to wt (+)) is Thwt’ (v).

Lemma 2 The weight of an independent set @ of G (with respect to wt ( *)) does not exceed the sum of the weight
wt’ (*) of vertices in the top—layer set of @.

By these lemmas, we have the following theorems. The proofs are straight-foward and so omitted. Unweighted
version of Theorem 1 is in [8].

Theorem 1 Suppose that {vi,vs,+,v.} is an MWIS (wt”) of G.
Then, {v,w,,u UU; (an MWIS of G.) is an MWIS of G.

Theorem 2 Let @ be any MWIS of G, and let A be the top-layer set of @. Then A is an MWIS (wt") of G, and, for
any vin A, @NG. is an MWIS of G..

Theorem 3 For two distinct MWIS (wt”) 's X and Y of G, where X= {x,%,",x} and Y= {y,y5,""",3d},
XUU&, (an MWIS of G2 YU UL, (an MWIS of Gy).

Proof: Trivial

Let D be the diagram for G (with respect to wet’ ( *)). Similarly, let D, be the diagram for G, (with respeft to
wt’ (*)), where G. is the intersection graph (interval graph) defined on the same interval model as G..

Generaly, for an induced subgraph H of G, let H denote the intersection graph (interval graph) defined on the
same set of intervals that H has as its model. For a set X of vertices, let Hx denote the induced subgraph of H
defined on the set {vEV | some interval in X contains interval v}.

From these theorems we have the following algorithm.

Procedure M (H,S)
if H= 0 then output S.
else
for each MWIS (wt) X of H
M (Hx,SUX)

M (G, 0) generates the desired output.

For efficient implementation of the algorithm, there are a few points to be noted. Suppose that graph H is the
disjoint union of graphs H,,H;,-++,H.. Then, obviously an MWIS (wt’) of H is the union of MWIS (wt’) ’s of H,i=
1,2,---,k, and, vise versa. Thus, if we have MWIS (wt’) -generation algorithms of H,i=1,2,---,k,, MWIS (wt") ’s of
H can be generated in an obvious way. In the procedure, MWIS (wt’) ’s of H can be generated efficiently, because
H is the disjoint union of interval graphs. For each vEV, diagram D, for G, is constructed in the preprocessing

phase. Thus, the time needed to generate all MWIS's of G is O (8) where B is the output size, except for
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preprocessing phase (i.e., construction of D,’s). To construct D and D.’s,O (n®) time suffices [8]. The overall time

complexity is O (n*+ 8), space complexity is O (9.

4 For spider graphs and circular-arc overlap graphs

In this section, a multichord in a circle is an arbitrary connected figure in a circle with more than one touching
point to the enclosing circle. Thus a chord is also a multichord. We assume that unnecessary intersection of
multichord has been eliminated: two multichords intersects iff there touching points interleave (as in c circle
graph). A spider graph is the intersection graph of such multichords in a circle.

A circular-arc overlap graph is an overlap graph of arcs on a circle. Without loss of generality, we assume that
no arc covers the whole circle. Spider graphs and circular-arc overlap graphs are super classes of circle graphs.
MWIS generation algorithm for circle graphs described so far can be utilized to obtain output-sensitive MWIS
generation algorithms for spider graphs and circular-arc overlap graphs. We assume the graphs are given with the
corresponding models. Algorithm M (G, @) can be thought of to be an MWIS generation algorithm for a
circular-arc overlap graph, with a slight modification: MWIS (wt’) generation of G (in the 8 for each 8 loop for
G) is done by the MWIS-generation algorithm for circular-arc graphs rather than for interval graphs [8]. The
resulting algorithm is clearly output-sensitive.

For a spider graph, cut the circle model and unroll to obtain a linear model as in usual circle-graph-model to
overlap-graph-model conversion [2]. Note that a multichord v becomes an interval which may contain several

“inner points” resulting from touching points in the original model. Then, consider H to be the interval graph on
the intervals, and for a set of vertices X, Hx to be the induced subgraph of G on the vertex set
{vEV | X has x such that interval x contains interval v and interval v does not contain any “inner points” of
interval x} . By this modification, algorithm M (G, 8) certainly generates MWIS's of the spider graph G. The

running time is obviously output-sensitive.

5 Conclusions

In this paper we have given an output-sensitive generation algorithm for MWIS’s of a circle graph. We have also
shown that the same approach can be applied to obtain output-sensitive generation algorithms for MWIS’s of a
spider graph and of a circular-arc overlap graph.

No output-sensitive generation algorithm have been obtained so far for maximal independent sets of a circle

graph and of a chordal graph. These problems deserve further study.
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Functional Units and Register Count Optimization Method for ASIP Design

Yoshimichi HONMA

This paper proposes an ASIP (Application Specific Integrated Processor) design optimization method

which takes into account functional units (FU’s) and register count simultaneously. The proposed method

finds an optimum configuration of FU’s and register. count that minimizes the execution cycles of an

application program under the constraint of allowable hardware cost. According to the experimental

results, the proposed method was found to be effective and much more efficient than a conventional

optimization method.
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Electrocatalytic Reduction of CO. on Graphite Intercalation Compound with CuCl,

Ikuichiro 1ZUMI, Yohji HAMADA, Kaoru HAMADA,
Yasuyuki OHNISHI and Norio IWASHITA®

Electrochemical behavior of graphite intercalation compound with CuCl: (CuCL-GIC) has been in-

vestigated in an aqueous solution of potassium bicarbonate. The voltammetric and chronopotentiometric

characteristics suggested a reduction of CuCl:-GIC to Cu-GIC in negative potential regions. We found

that Cu-atoms generated in the interlayer of reduced CuCl-GIC have led to an electrocatalytic action for

the reduction of CO: originated from bicarbonate anion.
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Fig.1 Crystal structure of graphite
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Regeneration of Activated Carbon (4)

Tadashi Umehara

Rate of thermal regeneration and steam gasification were measured for pentadecane adsorbed on gran-

ular activated carbon. The rate data were obtained in a thermal gravimetric apparatus (TGA) operated

both at constant temperature (363 to 440K) and with a constant rate of temperature increase from 298

K to 1023K. About 80% of the adsorbed material could be removed at temmperature up to 1023K.

The rate of gasification of residual adsorbed material were analyzed. Surface areas obtained at the

complete regeneration process (decomposition and gasification) reached that of the virgin-carbon when

the amount of carbon gasified is 100% of the residual carbon.
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k., =rate constant of steam gasificatin
(kg (kg * s Pa)]
k.’ %’ =parameters in rate equation [Pa™4
P 1,0 .P u,=parial pressure of steam and hydrogen
[Pa]

g=amount adsorbed lg.” g —carbon]

02 , , : i —

—— 7.34kPa 1

— — 9.58kPa

6/qo(-)

I —-— 12.34kPa

Time(sec)

Fig.4 Mass vs.time for steam gasification
(no hydrogen)

Table1l Rate constant k; and k>

Temp
1103K 1123K 1143K
Rate constant

ki’ [ g/(g=s+Pa) ] [6.1471077|9.57°1077|1.32°10"°¢

ky' [Pa™'] 0.0442 | 0.0874 | 0.0976

Table 2 Regenenration Condition and surface area

Samples Virgin |Sample|Sample
Conditions carbon| Nal No.2
Gasification temperature (K) — 1103 | 1143
Steam partial pressure (kPa) — 7.32 | 12.34
Surface area (nf/ g) 1293 | 1305 | 1320

qo =initial amount adsorbed [g/g—carbon]
R=gasification rate [kg, (kg virgin carbon * s)]

t=time (s]

Literature cited

1 ) Umehara,T,P.Harriott and J.M.Smith, AIChE
Journal 29,732 (1983)

2) Umehara,T,P.Harriott and J.M.Smith,ibid, 29,737
(1983)

3) Umehara,T and J.M.Smith,ibid,30,177 (1984)

4 ) Umehara,T,Research Report of Nara National
College of Technology,23,49 (1985)

5) Umehara,T,ibid,24,96 (1988)

6) Umehara,T,ibid, 28,87 (1992)

7) Suzuki,M,D.M.Misic,0.Koyama and K.Kawazoe,
Chem.Eng.Sci.,33,271 (1978)
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Effects of Temperature on Oxygen Transfer Rates in
an Airlift Bubble Column with a Tapered Riser

Mikio KAWAGOE and Mitsuhiro UEDA

A novel type of external-loop airlift column which has a tapered riser was constructed. Gas holdups,

liquid circulation rates and oxygen transfer rates were measured in this column. Effects of temperature

on the gas holdup and oxygen transfer rate were investigated empirically in the temperature range of 17

°C to 40°C. It was found that the oxygen transfer rate increased with increasing liquid temperature, while

the gas holdup was affected slightly by a change in temperature. Both of the gas holdups and oxygen

transfer rates were correlated empirically as functions of wet superficial air velocity. Also, the liquid

circulation velocity was correlated with the gas holdup based on the pressure balance between the riser

and downcomer.

#*

i

T7—Y 7 bR RBEBEEE CRAEESK &
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Fig. 1 Experimental setup
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a
© L
W 2r g/
d Calculated from ref. (1)
Keys Temp.[°C)
e 20
10-2 ] 25 -
3 A 30
v 40
7 s e P N
3 4 7102 2 3
ugmp  [m/s]

Fig. 2 Correlation of gas holdup as a function of wet
mean superficial air velocity
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IR ¢ ISR BBROBAKERE., ke AEUMER
B, ARKUBARER TS 5. IR, t=0TC=

0. Db ETHRNT 2 EXRAMTON B,

C,—C
In( lC. ) = —ka.t (2)

ZCT, aa=A/ V. THOHKED - b O AR

TH5, BENTHREL BB LBRBEECHNEAh. -

BHRBE I —EM BEE) 25x9, REEECE
COfIFNEBRE & L, (2) R, (2) RNokHzmHiEt
LTy ey b F2EREED, TOHRH, SHA
WEHIYDOBFEFEHka. BRKDHBONDB I EERLT

Calculated by least square mean method
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Fig. 3 Correlation of gas holdup as a function of wet
mean superficial air velocity
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Temp.=25°C
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Eq.(5) with K=6.4

ULp

Fig. 4 Correlation of liquid circulation velocity with
gas holdup
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BREIRRORD DI, BHZEK[FE ueow ZRATE
#L7

P
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Fig. 5 Plots volumetric mass trnsfer coefficients in the
riser against dry mean superficial air velocity

4 ™

Symbols are the same as those in Fig.§
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=
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Fig. 6 Correlation of volumetric mass transfer co-
efficient as a function of wet mean superficial
air velocity
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POREREICET Z2BERHEDBCOMEICHELT

Dao

D, (8

(krag)usc = kiag
C I T, Dald25CIicB1 2BEDNFHHBIBRHTH 5,
D. &L EE OBRIE Wilke—Chang O, (Day/T=const:
L IREEE. T MR »o#R L 4],
FHBERF & LT, RKESEZEE L L EEEH
B tcawE WV 72, Fig. 612 (kpag)se X ucaw D72 v
bERLI, 27— 9 B—AKOERTRMEEEN B
EBNMhB, TOTay b LRAEG,

(kpag)ug = 0.527Ugnw *% (9

s, WEEIREE HOhiE, BEBHERREEE
SOREOBRIE, BEICMBARIC (9) A THEETE/,

=

NIRRT —MEZ 27— 7 b XUBEOH X+ —
WET o 7, BIERKE. RURRBHARRREAIE
L. BBEOLEBICDVLTRI L, ToHE. BER
iz, BELIICHING LBt HAK—N
FT7 v 7 EBEBHARFAMIEHEEESHEEHV
THBEETSE . £, BEREEEN A A -NVFT v 7
OB E L THIBEL 72,

Nomenclature

A=gas-liquid interfacial area [nt]
An=mean crosssectional area of riser [nf]
a.=gas-liquid interfacial area per unit

liquid volume [m™]
ar=gas-liquid interfacial area per unit

volume of riser {m™]
C=oxygen concentration in water (kmol/ mi]

Ci=oxygen concentration at air--water

interface (kmol/m?*]
Da=oxygen diffusivity in water [nf/s]
g=gravitational acceleration [m/s?]
G=gas flow rate [m/s]

H=difference in height between top and bottom
connection tube [m]
K=coefficient of resistance in liquid flow loop [—]

k.=liquid-side mass transfer coefficient [m/s]

Py=atmospheric pressure [Pa]
Pw=saturated vapor pressure of water (Pa]
T=temperature (K]
t=time [s]
ucnp =dry mean superficial air velocity
based on An [m/s]
Ucnw=wet mean superficial air velocity ‘
based on An (m/s]
uw=1liquid velocity in the downcomer [m/s]
{Greek)
€ ex=gas holdup in the riser (-]
€ sp=gas holdup in the downcomer (-]
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Sequential formulations for
MS-algebras and Stone algebras

w e B —

Kenichi ARAGANE

B/t 0 EBAIL1 2 &o5EHE (bounded distributive lattice) TF « eAF v (F9, F9°) &2
BEER (x=x) 2L THREERSF - e K (De Morgan algebra; [6] ©§57 » vV —%4HE
EEIL) THB. 7, bounded distributive lattice TF « TN A v @ EF2ERER (F8, F8°) L&
N BRATLKET 28 (F10, F10°) &PER (F1D %3 RECRM R b — v B (Stone algebra;
(3] o7 » VAHKE (PFA) LREIL) THB. &bi, F+ wAhyREEX - vy RS AKR
»B MSHRE (MS-algebra; [1] , 21, [4]) TH 3. ¥+ 2AHvyREEEBMNICRESL, G. Gentzen ®
Fek (5D Ttov—r vt GO kK aERANERGWFS R (6] TBIcBEAShTWVWS, ARXTIR, M
SHEE R b — YREICENFNHEMICRIER, ¥ — 4 v Mk 3TERMIER GMSA, GSA%£Z 5.

(€% 1) (7—- FOEH)

(1) EHO0, 1139 —-FTH 3,

(2) B8 p,py, =, Dny - BRI —FTH B,

B xbyMy—FOLE xAy, xvVy, xB7—-FTH5.

@ ko 1, (2, @) KL THRENLESHNOLMNT - FTH S,

7 - F2EOESEE2 A LL, RERA=(A; A, Vv, O, 0, 1) %X 3.
2. MSHKH¥

[E& 2] (MSR¥DER)
ADHEBDILx, v 2IKXLT, RO F1~F10° D> & &, REFRA % MS RE (MSA) & X3

F1 xA0=90 F1° «xvi=t1

F2 xAl=x F2° xv0=x

F3 xAx=x F3° xvx=«x

F4 xAy=yAx F4° xvVy=yVvx

F5 (xAy)Az=2xA(yA2) F5° (axvy)Vvz=zxV(yVvz)
Fé6 xA(xVvVy =x F6° xv(xAy) =x

F7 xA(yva) = @Ay)V(xAz) F7° xv(@Az) =(xvyA(xVva)
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F8 xA1x=x F8° xv™x="1"Ix
F9 1 (xAy) = Txvy Fg9° (xvy = TxA Ty
Fi10 70 =1 F10° —1=0

[E#% 3] (REXDER)
% yh A DEEBEORTETE. xAy=xPBRHIIDEE, x<y EEL,

(1], (2], (4] &b, RO EHEDILD.

(EE1] ®o Q, @) FEWEHETH 5.
A M FL~F7° 254
T (zAy) = vy
(1) KBZ AP MS RETHS < (2)
r< 1 x
1 =0

(6], [7]1 &M EIbkic L T, IROTEEHELD L.

[EE1] RERABMSHKEWMSA) THY (0B F1~FI10° BEDID), POEHEIICLD x<yNEHK
INE S ADEEDTT x v 2 KHLTUA TRDO T1~TI12 MBEKH L.

Tl =x<£x

T2 xLyysxs=x=y
T3 x<yy<z=— x<z
T4 x<ye=xVvy=y

TS5 0<Lx T5° x<1

T6 xAy<x, xAy<y T6° x<xVy, y<zxVy

T7T 25z 25y==2<xANy T7° x<Lz y<z==2xVy<z
T8 xAGVDS@AYV (A2 T8° (VA (xV2)<xV (yA2)

T9 x=<y=—y<x

T10 x<71x

T1l " (xAy)<1xV Ty T11°  “xATy< 1 (xVy)
T12 1<«

(GERA)
=
T1:F3LEHRIDLD x<x MEKHILD.
T2 :=1t2VT. 25y, y<x ¢4 5 & xAy=x, yAx=y THD, F4»5S x=y B,
E=ROWVWT, x=y&,9d3& F3h5 axAy=xAx=x T x<y DO, [ y<x MR H I,
T3 :x5y,y<z2&95& xAy=x, yNz=y. F55 5 xhz= (xApAz=xA(yA2) =xAy=x T x<zHBEKYH 3L
.
T4 :=Ik25WVWT. 25y¢,F5E xAy=xThHY, F4, F4°, F6° S avy= Ay Vy=yV(yAx) =y
=DV T. xVy=y £T5&E F6 o xAy=xA(aVy)=x T x<y BRI,
T5:F4, F1d5 0Ax=xA0=0 T 0 <x MEKHID.
T5°:F2 &5 x<1 MPEkbiLo,
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T6:F5, F4, F3 25 (xAyAx=@A)Ay=xAy T xAy<x BRVIL>. FEEICL T xAy<y bR I
2.

T6°: F6 o x<avy MBEEHID. F4° & F6 5 yA(xVy) = yA(yVx)=y Ty<xVy bR D.

T7 :25x, 2<y &§ 5, 2Ax=2 2zAy=z2. F§ »o2A@NAy)=C@Ax)Ay=2Ay=2 T 2<xAy B H L.
TT7°:x<2 y$2&33& T4 5 xVz=2 yVz=z F5° 5 (xvVy)Vz=aV(yVz)=xVz=z T xVy<z
A/ RYACK

T8:FT7 &T2 »ophiro.

T8°:FT7° & T2 MoAkbiro,

T9 :x<y¢d5L T4 &0 xvy=y, WAKEEELEEL, FI°, FAH»S IyAIx="1y T T1y< x BELD
AR

Ti0: F 8 &5 x<1x MK D LD,

TI:F9&T 2,5 1 (xAy)<xV Ty RO IO,

T11°: F9° & T2 »oRkbhiro.

Ti12: F10°, F4, F1 &5 NAx=0Ax=xA0=0="11 T 1 <x MK HID.

&
(ER3) 2<y = xAy=xTHBI L =KDV T, x<y&F3. T1 LTHICTT 2->T x<xNy.
T6 &Y xAy<xTHYH, T2 S xAy=x BWHIUD. &= KDOWVWT. zAy=x¢F3. T6 5 xAy<y T
b, RALT x<y WYL,
F4 :T6ho xAy<y, xAy<x ThHYH, TT %2i->T xAy<yAx. FIRIZ yAx<xAy T T2 6 xAy=yAx
MR L.
F4°: F 4 LB TH 5.
F1:T5&E#3E F4 5D xA0=0DKHID.
F1°:T5° & T4 ok,
F2:T5° LE&Z3ILDS xA1l=x BSERDILD,
F2°:T6& T4 & F4° oKD,
F3:T1 &¢ERIDOKDILD.
F3°:T1 & T4 ok,
F5:T6h»5 Ay AzSxAy xAy<x xAy<y. T3 IK&D (@A Az<x - (D). (@AY Az<y v (.
T, TedD (xAyAz<z, () ETHICTT 265& (AP Az<yAz e @. D E@KRTT 265
E (A AzsxA(A2)., BIRRICL T xA A S (xAY Az E>T T2 5 (A Az=xA(yA2) DBEDID.
F5°: F5LWHTH 3,
F6:T6° ®x<xVy EEREI»S xA(xVy) =x HBEYILD.
F6°:T6 ®xAy<xT T4 5 (xAy)Vx=x THY, F4° kbbb,
F7:T6 b xAy<xa2A2<x ThHY, TT7° 2FEIL (xA V(@A) Lx e 4). T6, T6° 5 xAy<
vy, ySyVzTHY, T3 &b xAy<yVva [EBRIC xA2<228yVe 5 xAz<yVz, ChoiX TT7° %S5 &
EANV (xAZ) SyVz - B). @, G TTT 2FES>E APV @EAD <A (YV2) - 6). 2c7T, T8
& 6 TT2 »5 xA (V=AY VI{xAz) MBEkDILD.
F7°:F7&0Tdh3,
F8:TI0 LEHFIMSED U,
F8°:T10& T4 »5Ebiro,
F9:T6 TTY9 #H5& x<1(xAy), Ty (xAy). THHI TT° 5L Txavy<1(xAy). Th
ETILTT2 &1 71 (xAy) ="xv Iy B D T,
F9°: F9&LWxiTh 3.
F10: T5° &b 7101 «oen (7). &7, THEH25 0<11 ©T9 2{fH>5& 111 <710. TI0O&H 1 <1711
ThY, T3 > 1<710. Th& (D) TT2 5 10=1 Blbio.
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F10°: T12 &9 7111<0. T5 &H» 0<1TT2 #5 11=0 HERHID.
GE#I#)

[(FE2] H(T1~T3 & T6~T7° BEHILD) IKBWVWT, RD (1), (2) PEKH L.
D) (< d2 (x<y== T1y< 1)) & @< Ny=—=y< )
(2) M@V <TIxATIy e (a<y = TIy< 1)

(ZEBR)
1) (= :x<y EFTBERELS TIYySIxTHY, y< Ty kY TIh6 y<x MDD, & : T1
&0 XL Iy TIRED S x< I BRO LD, KIS, x<y &3, y<T1TIy © T3 &b x<y THY, KE
M5 Ty x KD LD,
(2 = :x2<y LFTBERTHEYVIYD T4 »5avy=y hEREOAREROALINKAT S L y< A
Ty, F£f, T6 &Y ATy Ix T T3 H6 Iy BRVILD. & :T6° O x<aVy y<xVy TIRE%

#5& (V) <Tx, 1@V <y, TTEMHE 1 (xvy) <A Ty Bk D 3L,
(RFEA¥R)

(&3] HRicBLT, ko (1), (2) MEHIL-.
(1) 2y, uv=> xAuyAv (ANIZDOWVTOHEFEH)
2 x<y,usv=zxVuyvv (VOO TOBRHK)
GESD
1) :x<y,ugvE T3, xAux<y 5 xAu<sy [RERRIC, xAususo b xAu<o. TT 2F5 & xAulyAv
A RY AN

2 BEHICLT 2x<y<yVu,usv<yVuo T TT7° 5 xVu<yVo BEKD L.
(GIEBA#R)

3. MSK#D -4 v ML BERXNER GMSA

[E&4] (=it R OEHR

77— FOBRNEF ) Y TAXET, ABETERY. 7—FOFERM a1, -, a2 T &L, by, -, bEALT
L%, MSA TORER ai NNt V-Vh Y= v b (R) T—A TET. 1L, T #E0ed (T'=
§ £EL), 1<bhv-Vbh &l, A=0 DtER aiNNan<0 &F53,. T=A=0 ODBEFREAL .

CDEE, MSHE (MSA) Ov—4 v bick 2TERNIETE GMSA 2RO X SICEHZT 5.

[E%&5] (GMSADESR)

(1] =X
(B1) a—»ae (B2) 0—»A (B3)T—>1 (B4)a—>""a

(2] #HESRARA
1 BEIcBE 7 5 #EmBAY

r—=A (w—) r—-A (

a, T—A T>aq W

a a I'=>A o I'—=A a a -
T ) ToAa OO
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TheTsa O Toahaa OO
S (o
(2) REECSICBET 2 HEamBIAY
amn s N aras )
Fonavs CW  Toaavs CW
a, ra—\; 1?, I‘b;I‘A—>A (v =) I‘—*I‘A,_)aA,I; :bA, b )
e A
1220, TH a, a0 DEXWR T & Gn s, T 2FL, T=0 0LERR =0 &5 3.
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Reappraising the Translation Method in Teaching English Composition

KAJI Akashi

Translating from Japanese into English has been used in traditional English writing classes in Japan.
This method, however, is criticized as communicative phases of language teaching and learning are empha-
sized in English classes, saying teachers should teach the students communication strategies. The author,
however, doubts this criticism for several practical reasons. One is that the English learning environment
in Japan differs from ESL settings such as in the United States of America. The second reason is that
we have not reached common evaluation guidelines for free-controlled writings. The author reviews

merits in using translation method.

CHIC

ChETOHKICBIF S, & KRBFHVPREOFFE W T 2R EXIEH IR, HEXBRIKDUMB LBV HOT
HBELT, HYEhTE, ZOMMEBRHODLICH S D, FIXNKRTH 2, $HbL, MINERETZHIZT,
FEUBELFREICRDZ LI, LEBIAFRE,L OREANE, BERAZLThHhb, JDIH, EEIVERD BN
X¥33.=2h—varvORE, EhiE, BEEREZT3L VWS L%, IXERBELLTHEL, EWS3HHMLS
NTEL, bR (1993) & 341, zoREFITH 3,

FIXFERIcX2EH TR, [XEE|l k-7 [BEoEH] #&BL. BELTVIHEEEA S L VY [JH(E
X A¥oBHEAERTAERTEEYL, (BK 1993 : 17D

Ll BALT, IERR I a2y —va YRBWT, BYIELBWOTHA I d, 1EAE, LILOFSCER
~NOPHNTH L T FEFREME L - TV 5, BEL S, MIXFEROU IR, BEXFASOHAEOELE, RET
KB 2L bEENE, WP, AIXEREIEETEH0, BHEEXDEHET 5L b, FREVHODEX 2K
BRI 2HEEESELBVTHRATH S, LER B, FIXERIE, »RSFTLL, HEELOSHEEANEERRTSS
AT, BERTBILBRINV, LEIOR, UINERRT 2L E, BERNICRBERLLZ20THY, 2 KHZOEE
PREIEBRASNE, THbE, BODBEETREBWVWEIANTTETH, ThH—BOBOKEFkIcNs, ¢E
HRIEZ B,

PEO&SHEENEZEZFERICLT, AT, BEIKLkB23a=r—vavichd s, MIXEROESE., B&
CRNIXEERMBR T BOXBRAEE2ESIEOH L L TORIERI LT, MIXEROBRLEFE LV, BROEDS
ELTR. BEDIT, TAUVHARE RUUITFT2 YA EMTIIRBTBEITHRE, TORITHELZBAZBERAD
REICLBHELERITL, HEEMA 2V, RIC, T Ia=hr—YavitBirs, IXEROERBIIHOVWTERT 5,
ZFLTHREI, FIXEREEDL S IIFEL TV O, IBEOTREHEZED W E B,
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1. ZXVUANIZHITB ESL FBEADENIEH

1. 1 Z7oeX77o—FLAIDOEEE®

TAVARBOTBENROKEHIRE T 50 H T, EXIEEDHEE - 12D RIBOERICA->TLSTH B, Ll
ZTOIARBRERELYY, BESERFELSEEABIXFERLAODTH S, EEZONT VI, FDLHIc, BX
SEMBOMRICESVIEEIIL, BBEDITB TV, ke, EXEHEICHT 2IE5ENS > E LTH, FHE
BESHIVETLHLDOBMXIEEOER FIthb 26D THY, ML LcREEE LTHRBICXBEXEES L%, #%
EPEZ B EEFED 5. (Kroll, 1991 : 246) & WD,

o, CORRTIREXTEILR [EXBCL] & IXEZESL] & [ESLEXTEEBRILZILE] L0,
ERENMLLITEN, COMRETLIN, o, FRDOTRET, ThoE 1ETOERTEIILEE, LEZ oSN
TWie #2& A1 Sommers (1980) i Britton (1960) DES T B85 % a series of stages described in metaphors
of linear growth & HX TV 5B, LBXTWV 5,

“linear model” of the relation of thought and language in speech proposed by Vygotsky, a relationship
embodied in the linear movement “from the motive which engenders a thought to the shaping of the thought,

first in speech, then in meanings of words, and finally in words” (Sommers 1980 : 378)

1. 2 708R7T70-~FILLIHAEHR

I9T04EAREIZIT I > Ty TAVARBOVTC, HEBEAHBEL LTV BRAAD, FOXIREXELTVEDN, 0
CEEMHEPDBERM, Ri LiTbhi, ZORR, EE3FM, EOLSRMEXL TV BB o1, BPTH, T
NETIREREINEL -1, BLBEOSVWEXZFOBREALEVEZITOBRELOOVRITIR, BLMHE, L0
I EMPHEICIE o1, HEZR, BEOSVWE R, XEOEXBH o XELKOMKEbIEEEHLEL, &
LFBETE, MAVLEVEILLERAREEILY, LIAM, BRERDEBEVHR, BXHDOERE,I S, XELKERE
LABXBELAETEIEMDHV, COEBICEBI3EREOEVY, XEEHACELL hEIDICEb-TVS, &
WHDTHB, (Faigley et al. 1981 ; Perl 1980 ; Sommers 1980)

bl 7RI, Z 0%k, KELE SELELTESEFELERFCLIOGETH, BRI TV, T4abBL,
XEERBRITVS, EERFICL > THB S BREIR. 2 v e - VEPDRMICERA 2 HciB, L0k
WARVON, EVHITELE2EBIRUDHOBRBETEZILHDOD, THITRREVERER., XEOHM,»VELOZ EETD
hEEFLHIALKUL TV S,

ZDfH, ERELLR, XEXRBHDMEODNIBHENSG L »OoEEONEELEFE(EEFESHO TV ZERAA,
XELZECBOR 7Y (HR) O—8ThHs, LEA XEZES CLEFFLTIFEIHLT, Ab5FY—
EEFE LIS E LI, THHMESL (English as a Second Language) FHEIXId 5, 7o+t X7 72 —F (Process
Approach) Th b, A+ FYV—%2HIABI LT, SEEMRENPEVESLEECHLTTH->Th, HitL LTD
VEXEWMEBA D EWTMRICIED, FHELEMPERALIETEA vy t—-YONEES|EHTIENTES, LELS
WFeE V12, (Raimes 1985, 1993 : Zamel 1983, 1987)

TatRAT7 So—FEIBLIHRELD R, EXOEEIL, EXFESEMEEERBELLVOLE, HETES LS
BEFEPRMD %2, EXAEEF LT 2BETFOEMTELLICTEILELE, LIBATVWS, Z20LHIT, HSIE.
WK MEXFERIC BV THAINTE o, XENRELVWEXEEL 2 L9, XEBEL2KROREBOFNERICEHE L
X LT, N TH -7, TOTEDEVWER Bic (2 & AT AARDOES) FIXXIGROIIBICH§ 2itHNnH 2 &5
Z&95,

1. 3 FoeR77o—Fiixtd 38t

BEFELRFLEELRINCLT, 33224 —vayORBERZ LY, 7o 7 7o-Fi3, BFLVIEEE
THoto LI, 78 €R7 70 —F . TAVHIRTTHZFANSKI DT TREY, BBKXDOF R M TH 715
B, TR T7 7o -FEEALTHRELLS ELTH, KEARRTHA S L. HEZEOENT s EHic, 7ot
A7 7o - FIL RN, —HTEEEREEV, ZOBKT, 7ot X7 7o —-Fid, RENICEHEIEXIEET
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3w, E—OHEE (Horowits 1986a, 1986b) 4 StHIE iz,

F2HBOMEE LT, KE %%Eﬁ%ﬁﬁﬁﬁ%?%@DHﬁﬁ\%§%5i5®TMHUm EEZAHRE
bbb, 7oA77 70— FEBALSHNER. EBEMGENEX LI T YV-LRKAITESE, LTV, 2EDE

EEHENPESTCOA LI TY—FRERILILL - T, BEOXHEIT B, ¢EXZ TV, UL, Cumming (1988)
3. PEECEE (writing expertise) &\ H2FETHIETOERGES L OMmAD, BETELNLFF A&
EXE L TV ARIPOEE L ICHEELE5L 5. EHEL TV,

T, HHEVIERRZE >TRVEBVWHOD, REOREEEFORBATRYT 3 2 L oFRAMERLFIND 3,
Friedlander (1993) 57 # Y A EFOREAFFEAEEWRISIT > - EBRM, 201 TH 3, Friedlander i3, FF¥FES i
@9%&&¢@f%ﬁbt\ﬁ%%b@:téﬁ%fimﬁto%@F%\£®$$§ HEZE T EE - THRED
EXC LIEmODIZ S0, HETA TR L > THBOMEXICLbDLD b, NANICT L2 MBI L LD T,
& Friedlander 34 L TV 5,

2. BEAHREDOHKRDH

BERAOHREDH WIET, 74 ) AIKBIT 5 ESLEFHIC B A/EEHIC, FIXKREMA S 20kt 2 B
Z9, LTBRFEMBH D, LA, BAR AR (1989) . fEX B AHBOWRICBWT, 72V H OESL%E
BHELEIUKRY, BREFEOHBRAERECOR o, LHELTWVWE, THLLHAALEFEHECL, 7ot
AT 7o —FIKBIEEN EHBACL - TR, B, DALY b EBONEELET 2 L5 HEHNSH 5 1\
EVIDHESDERTH B, WO X, BROPNEEZHA T, Z0HEM, WHLEBIBHETORNEELILDET
Kid. RVWEISHREIOSLE] (FARKE 1989:771) TH B, EEL oy, FIXEEREHZ S EICHEBNTH 5,

UL, EBR, BHOoOBRICEZ DT> LEBRFEILH L, BHEEZEL, TOHER, BooERE bWMELE

W, EEBAB, BESARLUTIRATH S,

TP B AR TAVARKBI S ESLEFHELHRE LT IHNMEORKE T, B b, KEOHEA
BN EEX 2T 288 & DBRIEDWTTH B,

RICHEERM > THEXZET 58, BEZELEREZELD_S>OBAIRSIT. ROLS5SIELhTVE, —#RIC
TRERT7o—FIKBVWTRE, HEEEFEOBE, XERFRICBT3TMAE (R b7 7 V- 28D EXEN &.

REOSEERENEOEHIIBWVT, Zamel 53, O EHEOHEMBZEREV, EE-TV5, BEER, J0E
Ric LT, YN TH 2, MEICIIEVERES S, LEAHOTHE, BELLE, FEERENI»S PO L
BoTs THRE>TXERBRICBIATHAIMED LIS, CRATLIEANVL S LAWY SEHEBIEN %
EOBVED, XEXRRICBYATIHEREETELL, EVWIREEFLTVENLSTH S, BB, Zamel i3, F:E
FEOBALBYANERIOTIAS L, FEEMEN L ORIV TR, fAlbih TWEL,

PiED &S5z, Zamel DF RN, L EEZHTR BV LD ST, HA « BEHR LR, Zamel DEHICZ D%
FR->TVBHERBVT, METHZ, FLLEAE, FR - ARM@XIcBVT, fEHOLL 7 Vv—FETFRINV=-T
LIDHT B, ZoDHMEELRT TV, THhbE, OEREESN. @SV &M, K ERECHETE
AXMPEID, QFEVEHR—BLTVEINEID, THD, LI54, BFRXTE. LoZHEH, EHVIHELT,
FMEEEL S > TV ED . BHETEV, FANEZEHLEEEREND, EXFEBED L OBHTHERT 50
By EVD LAY, EXEMEIGEEAMN LN, BRL TV AN EIhEZERT S &R, REESLHERER
b5 A A, EFL (English as a Foreign Language) FH 2 #EBREIC U - HRTIRILE L @680,

F2HHE, B1AHORMELD, SSRHEAARHT 2 HZBHIREEL LA T, EETH S, £ORMEIR. ESL
AL EFLFE L AXAILT, BT EIEAEELLINETREVS, LA LETHS, TAYAIRBWTESL%¥
HELTHS, BRAKEFEE R, BEAREEL CHEELFES, BAAEEEREL D b, BROBHOSZT. 7

AN A THREERELTIZEOROEBEIC, LOHUTVWE, EWHHEMH S (Hirokawa 1986), T DimXH S H#HER]
TE32&l3. CCTHiESIhTWE, TAVAEFORKRAR, EESAFHV O TWAREDODd T, HFLTY
395ic, FEHBOROBME, FUD2H50TRHEVE, EWH T ETHB, ¥R, ESLItBWTHEMS 3
BETHEPOE VT, HIZ0FF, HACBLTHANTH 2R T, L REHICHKITERLVOTRAVD, i
5, BRICBVLT, 27, EEBECHNTEEBLEIMDI, FRZELVDILTH S,
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FE3HHOMER. HREDOLSAVBIULANICEbE L, FHUAEORETH 5, ¥HOMPERR TR, NEX
Db, FoHECHT 25N, BHEINZKEE9, LhL, EEMECIC>N, HACFTEORSEABLh B XS i
B3, £H5NIE. NS 25M2. ZENICEOT &, TREROH, oM. fEXEFHET %2 5 2 T, &R
THERMMST7H 5,

Plbokdic, BREEICBOT, 58 - FHET 2103, BavES, ik, BEL LS BLIL W TEEDORE
W, L l. ZCiE3 T BiEEZ DT SN ROEEND 2, oo, AENLHESRE LT3, EEORES
EVBBETIMH->TVE, REXFOBEILHSELH L, BXREREEESEBREOXELHVWS, BRADEZLS
Ei. ok RUE-LbDTH B,

EHED, FXEREEZEGEEDO LT, BFEL LI ELTVEDR, BELHABLOZEZHOEE, Wi
HEOh%E, FETI2BVEBLSICHIXCRBR IO TRIIVNEELZ L LD TH S, 2T T, KBILBWT, 0EKE
FHEE I > W Thih %,

3. MIXERBE

3. 1 MNERETZEM

R, FICEFRURH T 2EHO—2 & LT, ¥HEIEE .. KXOKBEVPHEEBEOL WD, TUubbL,
VWhWwE FIROHEEX) KBEdh5, LEONTER, I5U858HR., BAAOETE R, HEBEORMEMKREL
g, BERLTOROMLTH D, T, BilL, XL XPhOXEHEOHRAE L 2 1Dicndh, FMXEREH
WTERDOTREVD, 70ERT7a—F EWSEFLEH. BIETHLUFOT 2 ) ATk, EEUEXEFEELL
DEIDE, BRTEEBDIEXEETVE, EVHTERHSVTR, BlECBLVTANS, RICX 3BT,
XERBAVWO NIz ET B, BT AXERIELL &b, SEOMBEICE T, BETI2RBMSELT, #R
Fcid, REDLEXERKREZIERBDA S,

LA L, FCERICHRICE 2RI, HEMZBORBEORVWE, FWT s LcRii¥ 3, 20w, FIXERD
Ik >TC, HABTEL 2%, EFOLIRTNEHFLIERINI L OB 20, E2EZL, £BLLH LT
3LZAI, EEYHOERROEHNTH B, 33arr—vavhPBRITEEES, ZOLI I, FEHERII 224 —
varvEiwHHUHAERT 200, HEREOBRPE NS, o HEIRSBWV, BREL L ->TH, BXREOXK
BoOER S X 1, hmiﬁumormnm Aa=h—-vavTRlL3HRETH B, EEXL B, i, T,

AAEBLZ I TV ENLVREE, KEXRBHOALT, EHEbEEILEb, 31a=r—varThsbs, LFVY)
h3, HAZOHRBETROL DI, mu6\8$ BT 2 A b 2 Tidaw, ABRETERRs v, BEREORE

ZHbIETIALDEEETN D,

T3azy—-vavi3, REIADEZAEBTEIALD, IALEREILETELTH D, NEBERBRIHE
G LRI, HHRERET 2 1.D0HNE LTOAEREEES D, 10 & AEREL SHFBOWHE (M. XH.
HeE. R 2B EHBRUTH S, L L. ThERIBEEFALLLE, TOAEE KBTI AL, I T
KHEATOWIAREBETERETELILLDBEVERAD, ZOEEEITHE, DL THHEDZIENTEL0H, 241
BLEBMETH D, TIHTHIT (AKZBcL->TERIRTOEMR) %2, o SEERELXETEINSTH S,

il BSLEVHIRBTRSH S bOD, 1.3THli~/z, Friedlander (1993) OFIMBRLTOVE LS, FEHICE - T
3. BELOAEBEAELBERT 250, AEEBETHEDHOEHTILD b, ARTHEIL b2, Thidri LS &
TENBEOROES %2, BEXFVELEZ, BRTEI,OTH S, AEEICKZ Iy —va VIEEE0E.
ERALVWABROKLGE. EOXIREBRThEILI VWL, BUNEELRRL TCOERLSEBE-> TV, LELEH
NERBREFEDS, BETRELA AEETH -1l EVWHIHEFITH S,

ZHhTR, EDXOIRLS, BEERIUDHET S, BABEREBELOFEVIC, FEESHRICE 2RSS 512
AIMe TO—DDRBELT, "=y J e AV Ty vaZfsflERRLIL,

3. 2 R=YyPJeAqvTYyia
EIENEEEENEEE AV S & i, FHEEESIGEOEEORKEIH 5, MOMAILTERLEY ., EIEL P
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TVEIR, ATFVR N=Y o7 e AV Ty oy va2BBLE, KB, "~V 7 47y v OME%E, K
DEHIBRTWES,

It 1s an English in which 850 words do all the work of 20,000, and has been formed by taking out everything
which is not necessary to the sense. (41980 : 9)

Ryl e 4V 7) y vall B 3HFI, DEDIGETH 3, 165813, HEMERTHIBEFGEE L bic, B
EMICH S VIERGMICERTEIEIRE->T, 2FEBICHANTEEBRNTES, EWdH, XN—=Y 92 e LV Ty
Va2 TR, FEEMEBICKD CALBBEOFVHETR2CER L. SAT, TOSEOESKLOEKY, S5, IR
ML 3L 31D, BERMICRIGAD G, BIKHoF 32 &2 HIEd, "—Y v 2 A v 7 ) v v DKREIR, BE
EEHBAVIEBICHNT, ¥CHBRLRERTH S, VO MHIES 3 bOD, AEEL L CREEEIERE B,
LI EFL OofiR BV AERBICL > TR, BELPTVWRETH LS. LEEWIEZ S, BEEL, "~V y s -
ATy yvald, FRTHEMEMET ALK, EEEFPL T, RERCKERBEEELREBT 5 &0
KEITERZ VA LALL, EVHIFBFEORHPALREMS >0, REEFEEMFEMT 2, HEOLHOHEES LYV
HHEFIERRLTVWENSTH 3,

COR=Yy 7 e A7)y valZW LT AREYREBEVFEHES A TREO Y, e, "~V o2 ATy
YallBVTERT 5. BEBFEOHEO 2D L Th. 2O+ ERET 5 L3, EFLFERHICE > TR,
BHELNELDOTH S, RiIT. TOFIEHETTH S,

®izS. BRICWTEFTT,
[A] (B82) He is absent in Nikko.
[B] (QEZ&) He is away in Nikko.

BIEE 20, [Hb, ETIRVEh] THD, [FHRAKICVEZDTH > T, TOREMFZEINL TV BIEHICI.
WV, | EHEETREZABZKAD, TDOIEAKEICT SL, Heisaway. Heisin Nikko. &7 D, TD2X %
BLEL EBEDLIRCBEDTHE, bbHA, ZXELTHE-TH, BBV, L5, L. [A] @B o
OBV THENUSIE, EERBFERBZ O MFRAKICIE, VBV, 2V TWREVL] TEEEDAELT
WBDKEBS, EEZLBS LV, (B 1980 :29)

Lol HkED - 2%, AXOBAELIBEIERERBL TV S5 Xic, BEFERBRZEE2AT FLWX
ETHAH, LbEANRV, LENRSIE, absent ZIEL { - TOWRWIHTH 3, absent iZid. “not present” &\ 5
BRI T, “nothere” DEAHIC TTTIIBVEWL] VA XS, BEMNBINTVEERICBEEL TV
VB, EVWSEWEDH B, TOH, BXTIR EHAFEELTOIRWIEEAS, THX] THs—H. HEXOBXEH
(RFENTVEBFH] TbHH X35, WOKIZ 1> LAKBVDIL, 2 HFFORE - IBFICREMICEE T 2 O HEM %
b2, FEELRLTVWE XD K S, EEBEREEFEIRZ 2L TRELIDTHS I,

LOFIBRLTWA L SIC, OEREMOCHFBIIRRTSLE, BFEL LA OMERTH-TH, T EidEHbhl
BWHoRIEMHTL 3, TTILHBFLFITOI LRSI, TEFEINTVBIEF) Kid. WEL] WS ETHS, L
L. CHEMA D EI PR, FEESRHEEEHOMBMOLERN, T L b, VAR L TAREOHEHI
WHFI, BEEENMC LT, BAZNBEEFIEIENTEE N, EEZ B71h é%l:u&%ffo Z0D [WwWhic
LT] EWSFRERH DO ET ik, BRINERPEBETH S, 20, FETHIHAEL, BETEK
HTx2iRL0E VA, RBERI->TED TV FEL, IXERTRYLELTELLTH B, ;@:.Juﬁ& LTWwW5
By, HELWHIESEEMILTLL, HEADEZ 2 BRRT 5 EMTERL, EXOZFEE I LT, HRERE
HEETHIEEFBE R, WhAR LU, HRMCAR D OEZ2ERBATEX 300, AfTH#HRT S, COHNT,

WHEHYPBEE FELOI 12— vaviER-TWS, LEZEREL D,

FMIXER%E T 50, A BNENBFEHRS AT MLERZ 2ICE. BEOHNBLER, ZONBE2RETE L
i3, HEBLEELOMSBOHMRMEMLNIEMLETH D, Thid. BEEONICE > THEILLNER, »BST L.
JEETKRBITEANBL—BLEBVWEDTH D, ZIT, AYIhEESThEFhERLELEOE, ThBRALTR
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EELTHRIALTOEINEIDERS, LVOITROMESELUTL 3, ThEHATERTYWL &Itk » T, FIXE
ROTRICE P > TV, EEFEFELS, L, LOIEFTRSCGGROIEMN LI 2D TchNid, k. BHEE
XEHZ DB &G, AfELS LAYV, HZ AL LT, FHBIKRD B DI, ?&Bbi‘a’)mic&%{z‘:if:mw
. ZHECTHETH B,

BbhYIC

XHERIE, ThET, IXEFTOEISNAEREI S, KENOHRRIERABAMEDLIKEDNTE I, L
U, FHE, FIXERG 23225 —va VO DBETH S, EWIFE, S, FIXEEREH/FAML TV 5, =
AW EE BROLETHEIL, 12X X=Y oy T e A VT )y vab), BONKLHOBROEXTEH S
bOD, TN K->TEBLIBA A —VE ZRKBRLEHT S, 29752 LT BXPXEHEBERD I HDOFIX
TREVI, ThETORVIFMZRD IV, LB, T, VEFERROBRAFEIE NS 5. HEAOKERE
KBOLT, ASCGERMBEEOENEED B HEE LT, KRELT, —EDOREERL L TOIEEEEET S &
BEATIIV,

HREEXIZBOT, BRICE-> TOIREER, R EWEALVAHABTOEE L TR LE LTS, HEEN-
KEXDABRICE » T ZOMEAEFMT 2 2 L RAERESOTHS S5 REOBEE, EOLHICHMTEZE0TH
A3y £5EZBE, HHEEXOFHEHAE LT, K<Y EIFoh 3 TRAE] &, ORI SV, LF
HWEEZL S, EFLE LTOREA¥BEOECHKED, BALVWIEEWBIEATV S0 LI ph, FFHOXIRD
UM B2 D TR VD, ZOA, FIXFERTR, BHCEALVHBEZRATVWEOME SR, LS T & Eb
hieEXohicBRICHEIN S, Thwi, FIXERIR, %2 T 250, FFCERSOTHY, 25 LELPAHE
bo LIEHATRETIEEHLS I M

BEH

HAEZ « AMETF. 1989. [Composition Strategy (22T — 4FIC pre-writing & revising D A2 5| PE
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A New Phase of Point of View

Etsuo KATAYAMA

A new phase of view, to be concrete, means the introduction of a temporary point of view into the

proper one of a focalizing characteter. By making the point of view of Fleda Vetch, a focalising char-

acter of this story, dual in this way, Henry James seems to give a reader a chance to have his own point

of view, which permits him to keep his distance from and rescrutinize that of the focalizing character.

In this view, the attempt to introduce actively a reader’s point of view into the narrative might be called

a new phase of point of view.

F

18955E D Guy Domuille DR TH b 2 BIfEH D% I
REZ XN EBFE The Spoils of Poynton ® T Henry
James (& [BI#F H:] (scenic method) & DEE:
EROCTRHOIER DL & 158 2 EREBO DD,
C OYEGR DS AN Fleda Vetch it oWT, HFRKED
FhRAPNTVE, RO [EEMNE 2T Y — ]
(moral hysteria) 2fE#+ 2 AY s hiF, HLo
[ &) (integrity) %iEWTIA2 b WVB, £/, 7
V- BAEMNEA v VEREKDMEROICK - THE
IHONTVLRETBA? bR, B TRVPDY
LRt FHE | (sympathy and altruism) % 3 A®
bV 5, WEAMICKT 5 2D &S RIERXOFM I,
Vx4 s XOBROEH:N Z OIEmOH T & h DR
2RTFTVWEALEbN S, KWz, RRoEOZE(L
DILITE > TV AERAMOR SO B LRSI L,
ZOBRROZEREVHIHEL O, BRAY 7Y -5
SHOPELLMOBBANE OBIRERET L LT,
VA AXDER/NROERBRIC—NHEZHRLE LS LT
BHEATH 5B,

FL2BET, 7V 53, BELEHLL, BEELT
OFROBE LM L citE s LTINS NE, €D L.

EHH GBI . KB O BEREDRBEEZEATEIVOT,
79— %, Robert C.Mclean ML 7 &k Hic. BE
REOEBREL - THEIET 2 TRENEE] (pro-
fessional house guest) 2 I 5 X 3 2B R WRHKHIE S
2EMTH B, H1ED Waterbath BED /v — 7 4 — iz
BRI TVWE 7Y -SRI Bl L2ERLTY
5LEbLNE, ALLICZON—F 4 —KHBHINT
W3 Mrs.Gereth iR LT, v+ — 9 —~REo [{K
&1 (vulgarity) ® [BFERKE| (taste) DRUMAIE
L. 7V -5, v+— 5 2EBOKEBEICHT S

“a family joke by a family genius® (7) ® &\ 5 &
BIcEBEL TS, BIBETR, €DI+—F —/ %
Bt BT, ARBXELD 7Y — ¥y BREFH, <
BotzbiRohTWV3,

She had not indeed struggled with a brush since her

visit to Waterbath, where the sight of the family

splotches had put her immensely on her guard.

(148)

T5E. 209+ — 7 —NZREORIT. EBRICREE
FED7Y - FDRED b5 FVRIE- 1T EHBbD 2B,
IDZER, ZV—FPEIETRZORICODVTOR
BORPERRTVAL T, L ARARKUCASNT,
BLORDEBRELZHI, FEROBRICHEHAL TV
CEEBERLTWS, BT, 7Y -k, ZD/¥—F 41—
O%—H ARIY v AR ADEL Cadogan Place iZ @4,
BROFLHEFICED, ROCRBERELTBE-TL
E

BIERFREY VARAOEIA» SELN, BRIKRSE
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K7 ) —FOREDLSEOLNDXHICHDION, £
BEOBITHABITOR TV EDR, 7Y — S 1EE
OO%B[ANBAK, BRORLERL T, ¥LAKAR
HHEALTWRALEDhE, COBE, 7V -5O8A
RELAROBEREMR U HTRRDOEAAYOHELA T
15Ty BIEDBEHRT 2BICH - TV 5 —BEH
FMEER 5,

FLIEDNN—F 4 —THEI XL ARAD—AEFD
Owen i3t LCy 7 ) — 73 AEBERIE A K5 idb,
BIEORDO»SE2EOETHRAYT, 7Y -5
BHOFEVWRA — 9 = Y EERT ZHSORERS v bV
BoREMCEE N IBEEEER TV,

she herself was prepared, if she should ever marry,
to contribute all the cleverness, and she liked to
figure it out that her husband would be a force
grateful for direction.--- as she came up to town
on the Monday what she stared at from the train
in the suburban fields was a future full of the things
she particularly loved.

These were neither more nor less than the things
with which she had had time to learn from Mrs.
Gereth that Poynton overflowed. (10—12)

ZLT A—9 = vioa U THIBERE A FET TV
MU, 7Y =RV IAKRAREELLEAS b, #&
A — v = VICHRRRESIITEIT 57, PIXIE. “Fleda.
.knew her reasons for believing that the maiden-
aunt’s principles had had much in common with the
principles of Waterbath.” (48) &£H3DT, ¥ L Rk
ADEE LI > TS Ricks BBid, &4 » b VEBK
DEDLY 3~ —NZ2EOBRAH LHEBEIHKENWI L E
7Y =S EH>TWBDEH, BEETHLAKALY »
7 ZABBOTRIfT- 7B, 79— 513, B 1 ETIIIEH
LTW3 93— —~"BFEEULBHEOY » 7 REFDEE
MOBPHIEEDEILT S, TABT ) ~FORBE
bFEERLTH, ¥V ARARKERY v 7 2EBICH -7
[RBIBD, BOETEL - LEEREIITY v 7
Blicsl-@d, CORD7Y -5 DEER, F4ETH
LARAERS Y P VBB DY v 7 RENG| oL &€
TERLWE 7Y =S REFHARA -9 = VORI - 72
bOLEZ D, FE6HEOA—v 2D [ 24 ] (an
underhand “companion” ) (60) KX > TWB EWS
7Y - FOREP. BUBEBTT7 Y -y L akAic

B4 % “my hideous double game” (127) W5 EE
BEDIELEERLTV S, TLT A -V x YOER
i -7c7 Y - FOREOREIC, HBRESH B &
HE2ETHRV, 7 — FIIEIEHBICH > TITEY
b, BAAROEEERL AR EHHEENS C
EWH B,

A—=9xvR7Y-FEHMHTAED TR -,
INERHFERED . “I want you to understand, you
know — I want you to understand.” (67) &#~XT,
AP oBERAHOFEETRT, & — 7 = VIZIZIBEHED
Mona 25W3 T &b > TOEN L, HOBEKRAHO

BB OUMNEIREEELLDILETELEIADD,
7Y — S OEBEREICE S W egotism EE R B,
LoL. 7Y —FDegotism DEBEV . T DK ego-
tism iKXF SN ZTHT 50 TRIEL T, BEIM
HEGRIIELTVWBEIAE, PRI, FIET,
B4 Vb VEICREREZRETSREDELT. A -V =
YEEFPOBILICRDES LAKAIRHLTT Y —
%1t “He [Owen] cares for her [Mona] too much”
(127) &, “She’ll never let him go.” (128) &k
RT, TOEREW>TWVDB, 7Y —FIciB, A—v =
VEEFDBBELE-THEBLEIOELTVS, EWHEK
BHWFEEMNRI TV S, LhL, 20T L 2EHENEE
ELTEDZE, 7)— TR A— Y = YOBKAHD
HEEBBICOUNEREFLEEZ LS LT 3HND ego-
tism 2EET A LIS, TAHBTERVWT Y —F
B A=Y= VOEKRAHOHBEOEE LM, Y, TE
NISH EREBT 2B, L AKADEREANT, ®
FTHhOA -9 2 VEE S THIBT 5 ERORE T A
ha®,

L L, BROBEEZFAND C &g, AKEHEN
B7)—FOBEREILKRTIETHY, [TEHESHNT
Z &) (by letting yourself go) (124), % b, F—
vz v EMIBREES LT, EFLOA-V 2V E
BoTEIBIBLIICKDEFLIRADERY b, 4
RFELDOBERBEILNRLTVWE, ThThH, BROWRE
ZRBTACo Y FYORDRRK 770 —-513, BE
DOHFEHEL ol Eb b, BROFERFEINT &
3515 [RZR] (a feeling of suspense) (145) c8b
hd, Tk, 7V - MR LRI KK BSEMED
Ya—9u4 Y F-KBINTOVEEMN, WO2ETHHL
WoNTWIRRWIENT ) —FEBIIRLICT S, 7Y —
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FEDHIFTnEoRMTEhATWI LR, 7)) -5 D
BRENBOV EEERL, BRE L TOHITOENKE
NBTELEEEKRTEINGH, 7)—SOEREREL VT
ALBB_E-HIEXZUTON, 597 ) —FicL -
T BEFDoA— v VEB-> TRIBT 2 LM, &F
DEEHRT IH—DOBEND, 7 ) — FRELDORE|
KEAIICHRDHEE 2B VWRKEICEVAZNS,
LT, 20 &5 RRFECH B 7Y —FORIIC. ¥LvrAk
ABLOFEERTT7 ) - FOBRERA OO A -T2 v
BEO, 7Y - 5FDORDOETADOHIIEE B,

Lrl. T+ o4A—Yx V28> TREIET 27201
oY FYE-> TR, EWH3BRERICHLT, 70—
THE—9x VIRLZBREBEV, FHIIE ETHED
HHT, 7Y —FRIROEH, 2D, ¥V IAKADK
BAEFEICSVHESOBEBEREG U fobs, BERAML.
BEOBERERLD GBI -1.OT, vV FUitE-
THtz, EVIERIRIEZEDLLEZEERL, 2 TH,
A—v v LEEBT AL CBYOEERLB-TVS
79 —#h, BOBHEEN S LRTEEY, ik,
7Y - 3EROERE®RHAT S LT, BEOAMbER
TBEHEEMS, TOHEE R ¥ LV ARACHEERLE
BERBL TR L0, BROLESLHBIED. 5
BROFOESIFVHERCHEI W TESLTVWEES
DEERHEBILT, BEELLTETA-V 2 v D5
KEREHICR L LB ORELEDIES REIR DY, 4 —
U VOFBEEBBICEITEDLIE VS bDHE, ZL
T, B EER L€ F ICRBEERVTVW A £+ —
g VvH. 7Y = YOBRBDICHEHLOBE 3D ITLE]
P77 ) —FEEEA LT BRIC. Mrs.Brigsto
kBT —FORDFEEHFRTL B, 7V v TR by
IRANERZRHROPTH, 7Y — 53 EOF| V1
BxETEET, BONBOIABTHEI L EL —
Y= VICHIRDH., HOBEEB LI LT 5,

FhThb, HHBGRESESICE L, BANBSEELS
SR &, EFRTN 9 SR b wsRAIREST, 7Y —
FWHA—T 2 v EBEHELTVWEABRTHEILRRE
DOV, A—9 2 EZAZDTLEL TV,
A—9x ViS5 “She [Monal said you weren’t honest”
(164) EHWT. 7V —FOHREZF B0, COK
HUNEELERTELMIORE, FLT, 7V 72y
IRAD T - FEBELLES T FOBSEHE LT
T, ZORAZWHHDIKTVWBIEH 7Y — 528

LTW3, CoBHs, BROEERREINT 2ELO
BENEZF AN ERNTIREL, A—9 - viE
FICEEROTWT, BREEBLIIVWERVED T
W5 EWSBBYEERNS, 7V -FRTYV v TRy
JRARX LT, B4 E 3 TELTEBVIOL DI,
“As if I were one of those bad women in a play ?”
A7) EBZBATLESY, ZLT TO—FETTY v 7
Aby 2 RADEHSEBRERDDI TR EMD
PO, ZOIETEWRLIELIhTLE- 2L
BT a0, 7Y —FRFEDO—FTELDOEE
BTERLND, BELORENTELRLBBZE, 7Y —
FR3A—v = vOEEETAI LT B, FBI6ETT ) -
FHAr—9 = VOBRBERTLDEXOK» SliiwF—
DRIHLLE, A—UvxVRBEXOBZREIEBLES
VTCTHONTHRATRS,

CCETRAFERIC 7Y - yoREZ@Y IcEATY
5X51tRZ2 3%, UL, A—v2vdEYicy) -5
ORFBEY ICHELOBEN I HMANBEEICESEZT 20
ESh, 7y —yEEMERICE->TV 3,

She never knew the extent of her tenderness for him

till she became conscious of the present force of her

desire that he should be superior, be perhaps even
sublime. She obscurely made out that superiority,

that sublimity mightn’t after all be fatal. (180)

79—k, BB ABTHE LE2RHTS
TET, EFDOA—9 = VEBIEESRINT 2 RIS
. A—v - VEEBBEREARBTH S L E2ENT S
ABTHEIFRER SRV I EBbh>TWE, KPS
Z. 7V —FiRA—v = vicBOUR AT > THRLL
LEOLFIRVSABLOLE L, T3 TRITHIE. AR
BENARITHZ L2V OEHEL THIEEERD)
SEBRDFICRBESTBVWI EHBDL>TWEDL,

TITR, A—v=vidBEhEARIEDIZVWERS
AR DD I ZADLRHKOEBFET, “You'll be
happy if you're perfect!” (193) £LEH 7V —Ficxd
LT, =9 = & “Idon’t pretend to be perfect, but
I shall find a letter tonight!” (193) & & X % f&ah A4
Hb, COPHEHDIZ, -9 = vIEHRIARICED
OWERS ABITREVWL, Z20L3BHA,~S7 Y —
FEFEITE>TVEDTHIEVWIEERLTV S,

UL, BEDiZ, A—9=viR7Y —FITERAHD

BERLTCVWA L, Cof¥EodhTid, “Iwant you
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to marry me” (186) &R RT, 7Y — FIKRF\EE T
LTW3, ZhTd, 7Y —IHEF EOBEWEMRIEL
Bh-BHRHEERZE, A—v = vid “If [ didn't
break off it was just on purpose to leave it to Mona.”
(192) &abi~T, BAM S TS EOBEHNERNTIEE
DN EERLTVS, + -7 = Vi, 1B0% HIHE
BU e riod 2 BEHRFED O, —BICESITR
BLTWBRYT, EFLOBBOBELILELTY
BIEDN, 7Y —FICORECHPOIED B,

ENTR, 7V - TEA - = v ORKAHO

BEA. 2 F i BB RIE Y hoRIcbDOM E
WHE, FHITRELCT, #—v=ViZF7 Y - it
KHBLEIABHB L%, fEH X “but there was
clearly something he longed for besides.” (193) &
BT, BRT %o A—9 =z v 7Y —FiKECHE 3,
i & OUERIBRICMIS 5750, A — 7 = vA5 “But say
there’s no letter [of rupture from Mona]l —~ (195)
LRRT, EF EOBENEPFELTIC, 7)) -5 LR
BRGEEZATVWEILEERDNPT E, 7)) —F i3
“You mean even if she doesn’t let you off? Ah you
ask me too much!” (195) &¢&ZX %, COPVHDY 3,
A—v = Y OERAHOFEOHIZ, 7 ) — ¥ & RIEHE
FTRELT, BALLTEAD FIRGIZHEDTHBI S
ET24—-v 2 vORERNSLIEEFRLTVSL,
Hil, 202 LE27Y - FEESEBLTOE I L b
RLTW3,

LU, =9 = YOEKRAHOHEOHENE FIC
X3 HBBEHIRFEL. 7V - EBAL L TRD BHH
BRBR R ELIZD, -2 v 7 ) —FIRIEL,
TADHIBELBFIc 7 ) = 0 [—HROBRERE] (the
momentary sense of desolation) (189) #RU 3% Z &
BRWEAES, -9 = vyOEKAHOFE FIZ, &
ERRBRPHARELAN AT » 7 ) -5 DEDHISHR T
EWHBEEHRT IS, 7Y - FRBRBERERLT
WBDE, £LT, 7Y - 5id. €F LOBENERAT
LRBER LI LANTELSEFTBA -9 = ViTKL
Ty RO L HICBRT, ZOREAEZBS THRRT S LD
R, HEEFOFIET,

“Yon must settle that with Mona. You mustn’t

break faith. Anything’s better than that. You must

at any rate be utterly sure. She must love you — how

can she help it? [ wouldn’t give you up!” said Fleda."

... “The great thing is to keep faith, Where’s a man
if he doesn’t? If he doesn’t he may be so cruel. So

cruel, so cruel, so cruel!” Fleda repeated “Icouldn’t

have a hand in that, you know : that’s my position

— that’s mine....” (196—7)

COREICS, BAVBBNIABTHS I EE5HL,
-0 OEEEEDLHIETE 7)) - FOEMMERE
ZFonb, 1215, COBDTY—FiIcik, A—D =
BEF LOFIBOEEFRLTVWA I LB, ->TVS
L A—9xvd7)—FDLdicBhICARICED 12
WEES A TRIBVWIEEAP-TBL, £ Y=
VHETZ Y =S IREETRELSTEABGRERDTVLS
TELRMoTVBL, FOLMED, A—T =z 7
V=S OEDHMoREBEXEWD TRELTWVWAI L b5
PoTWADE, 7V - FOEREEICTELHIE, £
NS DRBUEESN P > TOREMEL, £hTH, .
=0z VOBEEED LD LT HEEEROEIT L
L. TOBERELOEERTIEREED. 7Y —-5H
—ADLHE LT, -7 = YICESDIIBEEDTEK
LWERV. BRSBEWEHEFOIISERDEV. FL
B-oTHIBET 2, RYOBHKRTOFBIC I KbTWE L
X%, LT, 7V —FREBICHBIREL A4 -
Yxvi3. SEFIVEROHEFLTVBEEL, -
v VvHEHAPLEF LOBKEREL. TORTHYK
KRBT REK, SV EROUBED TR LV ER-
T A—vxv2FOFIRTOE?, BHOERIC
KT 3EHNEEND, > TOREHS, EEEICHSITK
BLicA—v = vOBEELL I ELILEZAR, 44—
U= VI BEIBEEE D 5 < B egotism iCHibh i
HBOLHU7 ) - SOHEOENHELIICBR B, 2O
#b, 7V -5 B egotism iKHObIET, T+DOTF
KR-tod—v = vhs, T+ EOBHERBLT. B
DTIRE->TX5 L5 Uk %,

Ll A—9 2 vR->THhoTBE->THOHE
BELwTEhs, 7V —FRBALKRLLEES KD
I, “What game are they all playing?” (200)
EEZLD, BUIELBER., 7V -2+ —9 = vEOD
(&) (game) IKKIVTWBELEX 5, £hT
Ry COMRDHEREMBOIELS, 0K, R, A -
Y2 V3ES ERET HH, 2 OBBERORFEEA D
E-= VIR MEDIEEILRDO X HUXELD 5,

... : the scale of the affair sufficiently showed that

the preparations had been in hand for some time

back. (251)

2% b, ZOHBEROERII. TORKEL S LTHI
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DHEP ST > TV LWV IDE, BBICEDL SVH]
P olEE - D, A FEEBHERIT i3 mVis, ¥
VAKRADE20ET “They're to be married on the
seventeenth at Waterbath church.” (241 —2) &R~
TWBDT, RicZDEWREI12AITHEKEL T, H
TEFBRELTWCE, 7V —FOROETE—9 = v
7Y —=FIRELLFTVEEIAIIR, TV T ALy
IRABA>TRT, —EOBEOEY 27 3514, 168
OGHEIRIIALRICIE 2, 12, T OHI4EDGHE T,
A—9 = vid7 Y — %] haven't seen Mona for ten
days, ...I haven't budged from town.” (159) &aR~T
W3RDT, A—-9xviRIIA6H»S11HIBHETE S
KE-2TWRWI LK 3, Cok, F9ETI7V -5
EXFVARADBE - 2 VEBLCa Y Fryofns s
T TITC OALATB &8, ZDB, 2757
DR —F —Hh “he had not seen Owen for a fortnight”
(229) £E-TVWEOT, A—7v = YEIIAU4EM G
A2IHETo vy FryOBO s S TiF->ThWihiovl dic
1k, $5&, REOBUETOF—v = VORTH.
[+daf (1A 6 H~11H15H) ®Fi&->TWiEWwL,
e e (Y FYD) EIASEVTH VIRV LFFYT
BTEWNB, -V =i, DI 5 TR,
711A14E» 511A2TH X TOMOR¥EE, €00
594 — 9 —NZBBCHEE L T WA iEESE 1 B,
T5&, LNABHRXDORT7 Y —FickEL, 11ALT
BIHORTT7 Y —FiekiELicA—9 = vk, €40
WBY 4 —F—"2EpoHENI TR &2 B, T
DI EE A—Y =z v EETOEWEOERIPEOFIH
OEF >TWIEEERADLE, A—T VBT -5
WRIEL T ARic b, €5 & DEIBROERITEA
TWIEREBY, A~92vD7 ) —F~OREBIR
G EFDOLDENDE, T LT, 20 L, Fl6E
T7Y—9MAd—9 = v oL BB U IORERD,
EF OEBBEOFES KL TH, 7)) —FE O
MEELALA -V 2 VOER LD E—HT 2, &
iy BUTET. 0¥ FyOkF My L AKART A,
KABTY v 7R+ w7 RAOFHRESZS, 7V -5
-9 vOPHEBXERALEEHE, BERERA v
b EBICRBE L fc ERbER, 7Y - RTY 9 TRy
7 RADHEIC S BIOBER— NS -~ - LHIET 2, A—v =
YOREDLITORIEE T v FA by 7 RADH L AR
AR, 7V =it =9 = vE2EFHLOBOVE- 1
EFVARARELAZE, BEREHRS v b VERICK
RBIEIHIC. ZABTHALERRLE > 120w,

7 —5iE, COEBICHT AHEERBICED T
CDEM, =9 = v icH L THIBEE 2V TWE S
2, A=Y = VOKREMNREN I TH -1 &V S REN
BEERAZFANBIENTERLL, TOK, 7Y -
FEFURFRAGA— Y = v AR LES A, BB, Bo
dohd, 7V —-FRIHORKICHED, -9 = D50D
EEARE-S, LAL, 2OZHBIRFY VAKABHRT
KT, A—v v EEFDEFEES. 7Y -5 L0
EOFTREME DR 1 - fele, 7 Y — 5 OB S E
IhBD, BRTHDEEN-»THbI B LT3,

—H. A=Y 2 vV EORBOTTREMAEL LB T &,
FOMELRELEV 7Y —FiIcL > T, FROEFED
REMSESLEILAEEBKRL, YL RAKAIRE->TIE,
EZROMFEL LTS M AZERLEFOBMBNIELEB T
EEERT S, FHAET, YLARANA -9z vEET
> OBORKRIC VT, RV BRI HERSRA
Y VEBREEED I EEa B E, EFRA-T =
YIRFMLT, 7)) —FRBORL TS VWS ZFE (M
FIRAREREC E) 2HO, A~ =Y Mo ) —FDA
AROBICIBOED S bic, A RSIBEEHICIT &
BLicl (20— 1) LEATZH, zohTcEHEIh S
DiF. A—9 = VOFICEERTH L THESEELIE
FRHLT, -9 2 vORIICHERIFHE S, HEE
FOBIROTER P LT —FOEETH 3, 7
VARAR 7 ) - SOEEEHEICHEBATELET, 7
) - FICEBROMFEEAEB LS ELTVWE, 2O LI,
ZOHMOEEITT Vv ARABBXRIESF. “Well, 1
shall [die] , thank God! Till then” ... “don’t desert
me.”) (243) KX {BHbO TV 3,

ZOSEEHX, 7Y -3 (BELKOEVOEED
i) (243) H L RRAZRBIE VT EANHET 505
TN =B L ZRADEROEEERETIEZT E 0,
A—Ux VB TE M- EICKT BESOET
EBDIDLOTRUEL, 7V —Fci}d, 5T 5L0fth
KHEETOWEBEL IS, 7Y~ 5t &Y.
A—-D 2 VvEEFOEEBELILETYLVRAKRAL ORI
Phtc ERRU, HEROELS B2y » 7 ZBRic— AR
IhirvARAIRR, BROBREZBEIPELEV&
BoTw3, FABBGHOFX L AXKADOFEKOHOD
“but there are always things you and I can comfort-
ably hate together” (245) &\W\WHXDHD “comfortably”
EVSER. FUVRRKANBSTHDLRMELEL TV
BLEVIBERERAN T, 7 ) ~ FBBELDOEROH
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FwELIK, Yy 7 2Bl E ARG B, £DC
RT3,
This communication made her [Fleda] easier, if
only by its acknowledgement that her friend had
something left : it still implied recognition of the
principle of property. Something to hate and to
hate “comfortably,” was at least not the utter des-
titution to which, after their last interview, she had
helplessly seemed to see the ex-mistress of Poyn-

ton go forth. (245—6)

ZLT. 70 —%b, BHOEFOEZHRT 251,
FLARANOEROMIER, 20, Al 20%32
HANTWBEZ L. FLAKASFEOPTY ) —
DT &% [FE] (furniture) (245) KB X oot
LT, 7Y =9 HeDKBEVWSVHERFANLTVS
LeEhobah B,

ZLT. 7Y =B L ARADBEE WS IHEZ
FARKE, BROFEAAYE L TORM b, HRE
ROBEERST HEOREMA-TL B, 7V —51RY »
7 ZEBICE V1B, AR E f R & A DR O %
I ELMAADELEEOMHAIC, “theartist’sidea”
(248) BBV TWB EBRT, L ARADTHELHHE
T30, TONBOFE IR, chh otz aEACH
T3, BHEDY v FH—EXDEHEHFA->TVEIELE
BETZIEETEEY, DK, Hic, 7Y -5
Vw2 RAERIZLIBHFEA TO MDA TRBH L.
i d “a voice so gentle, so human, so feminine”
(249) M4 L AR ARG %, “the impression somehow
of something dreamed and missed” 249) %#52% 2 &
IBKAORERE S &~ fbFic, 208 -
1 ABOTREOKEZTT A ELFVHL, #14 v b VB
KRTERREWED - EBRT, Yy 7 RERERS B
5£9L95, £1c, ZOMEBOELAR, 7'V AKRA
DELHED L0 EMh>fcEBNT (2500, 7Y —
FRIAWONIGH, 5, BEXHLL TVWEEADS L AKX
AEED LD LT3,

IHLT, 7V ~FDY v 79— ERDFEILL-T,
FUARASDLEED S, ZARFALBFEELLT
HLOABEED 2020, BRI T MA]
(stranger) (253) TH-~T, A —v = v EEEEL T,
FLARANICE > TEFOEE 1> 1z [l (yokefellow)
(253) T2V, F2R2HEOFITIE. ZADBFKEHMA
DREFRIEL->TLED T EMRENE, ZL T, C
DZADBEBEOLRIFEODT T, & L AFKAN “Well, Ishall
last a little, but I shan’t last for ever.” (267) &R~
T 7V =S IcBROREDOHDIRD FEHEA B LS

RL, ZOHEKI, A—v b, £4 v+ VEOD
[EERD DS ] (the gém of the collection) (258)
EZTW->THRLY, EVHSBEOFEMS 7Y - FOF
KB e 7Y —FRA—v 2 VORLHOEENSIH» S
BOHERHZRETVE, FI6ET, €F DEFIKRE
DFEARII TH, 7 — 5 L OIPEEEERD oA —
UV, 7Y - FICIEBETRE TEABFREKRD
TOBIEBRDP>TVBEDT, 2OH LHOEENE
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Rule- and Case-Based Assistant for Conceptual Structural Design
Associated with Genetic Operations
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Fuzzy Cooperation Control for A Two-Links Manipulator Transportaion System
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Visocoelstic flow through a wavy channel
T. Koshiba, N. Mori (Osaka Univ.) ,
S. Sugiyama (Osaka I.T.), K. Nakamura (Osaka
Univ.)
2nd Pacific Rim Conference on Rhology (ppl37—
138)
July.28, 1997, Oral Presentation, Melbourne,

Australia

A new beadig method for bent hollow
bars
K.Kobatake and H.Sekiguchi
Proc. of 5th ICTP (Columbus, Ohio) 871 ~874
(1996)]
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Evaporation-Induced Benard Convection
A New Type and Its Mechanism
W.J.Yang (University of Michigan), N.Zhang
(NASA Lewis R.C., A.T.Chai,K.H. Guo (Chinese
Academy of Sciences), and M.Sakamoto
1997 National Heat Transfer Conference
Batimore, Aug.10—12,1997 (%)

How to apply thermo-mechanical treat-
ments to forging process from viewpoints
of environmental issues.

H. Sekiguchi, K. Kobatake and K. Kubo

Proc. 4th ICEM conf., The Netherlands, (1997).

Punching of small holes on cold forged
parts.

H. Sekiguchi and K.Kobatake

30th ICFG meeting (The Netherlands), 10 Sep., 1997

(&)

Improvement of environmental load in for-
ging by thermomechanical treatment and
precision forming.

K. Kubo, H. Sekiguchi and Y. Kawabe

Proc. 14th ICPR (Osaka), 1997.
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Energy consumption and environmental
load in forging.

H. Sekiguchi

Proc. 3rd ICEM (Columbus, Ohio), 1996.

Improvement of environmental load in for-
ging.
H. Sekiguchi
Proc. 26th National Forging Seminar (Port Aregle,
Brazil), 28— (1996).

Development of new thermomechanical
treatment in warm forging.

H. Sekiguchi

ibid., 184—191 (1996).
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Some activities of inter. cooperation on en-
vironmental issues.
H. Sekiguchi
29th ICFG meeting (Gyor, Hungary), 10 Sep. (1996)
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Personalization of Conceptual Structural
Design Assistant through Genetic Opera-
tions
Hira, T. and Tanaka, M. (Osaka Univ.)
International Symposium on Optimization and In-
novative Design 97, Tokyo, JSSME
CERSFETH #HiE)

Vibratory Cut-Off Grinding
Shinsaku HANASAKI (Osaka Univ.)
Junsuke FUJIWARA (Osaka Univ.)
Tadahiro WADA
PROGRESS OF CUTTING AND GRINDING, Vol.
I, pp.450—455, 1996
(Proceedings of the 3rd International Conference

on Progress of Cutting and Grinding)
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Organic solid capacitor with conducting
thin films as electrolyte by ion-beam-
assisted deposition

J. Kyokane and K. Yoshino (Osaka Univ.)

Journal of Power Sources; Advanced Capacitors

Partl:Japan, Vol.60, No.2, pp.1561—155 (1996)
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Application to electronic devices using or-
ganic thin films by ion-beam-evaporation
method
J. Kyokane, R. Aoyagi and K. Yoshino (Osaka Univ.)
Synthetic Metals, Vol.8, pp.1393—1394 (1997)

Polyuletane elastomer actuator
T. Ueda, Y. Kurita (Nitta Co.), T. Hirai (Shinsyu
Univ.)
J. Kyokane and K. Yoshino (Osaka Univ.)
Synthetic Metals, Vo0l.85, pp.1415—1416 (1997)
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Invited Special lecture (as JICA Expert)
[1] An Approach to Formulate Electronic
Engineerring Curriculum
[2] Teaching Methodology on Optoelectronics
Technology
[3] Teaching Methodology on Microcomputer
Technology
Haruo Takahashi
The 4th Third Country Training Course on Electronic
Engineering Education
Surabaya Engineering Polytechnic institute of
Surabaya (Indonesia)
October 06—12,71996

Thermal Recovery Effect on Light-induced
Degradation of Amorphous Silicon Module
under Sunlight
A. Yamazaki, T. Yamawaki (KANEKA),
S. Mizuka-mi (KANEKA), H. Takahashi
9th International Photovoltaic Science and Engi-
neering Conference (P—I1—D—86) November 11—
15,1996 at Miyazaki
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Technical Transfer Activities for
Pathumwan Technical College
Haruo Takahashi
JICA Report (August 1997)
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A Directional Morphological Operation
and Its Application to Immunological Image
Processing
Shigeki Doi, Etsuko Ueda and Shunsuke Doi
IEEE ICASSP97, Vol.4, pp.31563 (Munich, Germany)
(1997.4.24. Poster)
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Side-Wall Emitting ZnSe / AIN Waveguide
CO: Lasre
Tomoshi MATSUSHIMA and Tadasi SUETA
(Setsunan Univ.)
International Journal of Infrared and Millimeter
Waves, Vol.18, No.3, 1997, pp627—632.
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Accurate Deflection Gradient Measuremen
t Using a Phase-Shifting Speckle Shearing
Interferometer
Y.Oshida, Y.Iwahashi (Osaka Sangyo Univ.) and
K.Iwata (Osaka Prefecture Univ.)
XIV IMEKO World Congress, Tampere, Finland
(June 2, 1997, Oral Presentation)

Optical Fiber Sensor
Toshiya Sakabe
Pathumwan Technical College in Thailand
(Dec.25, 1996, Feb.5, 1997 Special Lecture)



Sensor Technology
W.Santi, Toshiya Sakabe
Pathumwan Technical College in Thailand
(March, 1997 Text book in JICA Project)

Sensor Technology Laboratory
W.Santi, Toshiya Sakabe
Pathumwan Technical College in Thailand
(March, 1997, Text Book in JICA Project)

Basic Optical Sensor Technology
W.Santi, Haruo Takahashi, Toshiya Sakabe
Pathumwan Techinical College in Thailand
(June, 1997, Published by JICA)

Dependence of Temperature on Surface
Tension and Shape of Droplet on a Hori-
zontal Flat Plate
T.NAKATA, T.HOSOKAWA (Himeji Institute of
Technology) and Y.FUJIWARA (Himeji Institute
of Technology)
Sixth Australasian Heat and Mass Transfer Confer-
ence 9—12, December 1996 (GEi)

Measurement of Poisson’s ratio from dis-
placement distribution obtained by a Speck-
le interferometer

S.Nishida, Y.Oshida, K.Iwata

Proceeding of XIV IMEKO world Congress (1997)
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Practical Design of Adaptive Model-Based
Sliding Mode Control of Pneumatic Ac-
tuators
S.R.Pamdian (Ritsumeikan Univ), Yasuhiro, Haya-
kawa, Yoshiyuki Kamoyama and Sadao Kwamura
(Ritsumeikan Univ)
Proceedings of AIM Conference (Oral Presentation)

June
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Realization of Motion-Support Robots for
Human Arms Using Hexahedron Rubber
Actuators
Sadao Kawamura (Ritsumeikan Univ) and Yasuhiro
Hayakawa
Biomedical Robots: Their Safety and Human Friend-
liness AIM’'97 Workshops (Oral Presentation) June

A Design of Motion-Support Robot for Hu-
man Arms Using Hexahedron Rubber
Actuators
Sadao Kawamura (Ritsumeekan Unv), Yasuhiro
Hayakawa, Masashi Tamai and Takaaki Shimizu
(Ritsumeikan Univ)
Proceedings of the 1997 IEEE International Confer-
ence on Intelligent Robots and Systems (IROS"97)
September
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Reducing Glitching Power Consumption of
the GCD Circuit
Tadashi Seko, Masahiro Yoshioka and Tohru Kiku-
no (Osaka University)
Proceedings of the 1997 International Technical
Conference On Circuits ./ Systems, Computers and
Communications, pp. 673—676.
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Applications of the Bubble Column in Bio-
technology
Mikio Kawagoe
The Fourth Japan-Korea Symposium on Separation
Technology (Oct.6, 1996) (GG&iH)

Flow Characteristics and Mixing Prop-
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Synthesis and Surfactant Properties of
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Dyeing of Nylon with Fluoroalkylated Azo
Dyes
T. Kawase, K. Nakano (JriiA4:%l), N. Yoshino
(REBEAT), and H. Sawada,
KIT Microsymposium on Color Chemistry and
Dyeing (Kyoto Institute of Technology), March,
1997.

Surface Fluoroalkylation with Fluoroalkyl
End-capped Silanes
T.Kawase (BRifi AA4%}), Y.Ikematsu, Y.Yoshino,
and H.Sawada,
KIT Microsymposium on Color Chemistry and
Dyeing (Kyoto Institute of Technology), March,
1997.

Betaine-type Fluorocalkylated Oligomers
are Potent Inhibitors of Human Immunode-
ficiency Viruses Type 1 (HIV—1) and Other

Enveloped Viruses

M. Fujiwara, M. Okamoto, T. Mizuta (BIZ3RE#F 0
92A), Y. Hanasaki, T. Ide, D. Katsuura (v —),
H. Sawada, S. Shigeta (JEEEZEX), K. Konno,
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KEZE), 10th International Conference on Anti-
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Surface Fluoroalkylation of Aromatic Pol-
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T. Kawase (RTAR4:HL) and H. Sawada,
The 4th IUMRS (International Union of Materials
Research Societies) International Conference in Asia
(Makuhari, Japan), September 17, 1997.

Gelation of Fluoroalkylated Oligomers Un-
der the Non-Crosslinked Conditions
H. Sawada, S. Katayama, T. Kawase (BRiRZERD,
and Y. Hayakawa (£ TH0D),
15th International Symposium on Fluorine Chemis-
try (The University of British Columbia, Vancouver,
Canada), August, 1997.
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Synthesis and Properties of Fluoroalkylated
Acrylamide Oligomers
H. Sawada, Y. Ikematsu, Y. Yoshino, T. Kawase
(BRiAHERD), and Y. Hayakawa (& IHF), 15th
International Symposium on Fluorine Chemistry
(The University of British Columbia, Vancouver,
Canada), August, 1997.

Flip-Flop Type Fluoroalkyl End-capped
Silane Coupling Agent
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August, 1997.
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Selective Extraction of Subtilisin BPN’ from
Bacillus subtilis Using Reverse Micelles
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