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Metal tube Berthelot technique for generation negative pressure

Kazuki HIRO and Yoshihito OHDE

A liquid is streched isotropically under negative pressure. Where it 1s in a thermodynamically

metastable state, it is apt to cavitate through nucleation process.

We aimed to generate high

negative pressure in the Berthelot method using a metal tube for facilitating measurements of

properties of liquids in the still uncovered range.

Negative pressure was found to increase with

repeated cavitation and to reach a higher level by use of metals which retained less gas impurit-

ies. These results means that negative pressure was limited by gas not in’crevices’ on the metal

surface so far believed but critically by its supply from in the metal bulk to those crevices.

1. #8

A &EFHERD TowEoytcEd 3MER. B
BIRAEROMEN S > T, COREERES L LM
WS-z, BEALREShTHRY, TOHEER
WO IZ, REOHED 2 H = X8 %I L 72 0P,
BFHNCEREISKBOREBHERNEER L D7,
FrEF—Ya YICLOMEBEORBETZHEL
DEBYHZT, BESMEEN-TETVL S, KFE
DR, AOENERETIHMERYTEETH
h, BREICIE, BETOREOMMEMEST S &
HETH 5, -

BEOREFEIC BN AL LB HEND 5,
BRLHTRICE, “veodkiBENb 60855, O
DHEE, BEARCKEEHAL, EHROEELRR
SHT, FREBELOBERROBVARIRT 35k
Th b, BEHHRICITBLIEE, BEFHELLEHS
5% BLAEERER, ZR-(FLEUR) oF 5 20FE
\EDIEEZANT, DbEiE L CEEREREET,
BOH LD EDLFICAFERES L HETH 5,
HMERER, @FRIC L o RETICEEEES< D A
ExREXEIHETH 2,

* BB TERE FEVRF LA THEH

ARETIE, BEMEAED 2, BEE—THRH
BFLTBELVWOT, BURHETHE L~V OEEER
HALTWVW3, T, "AtoigdZEENCRES
WHAFERDH, gV eohTREITHIREXR
BHFABAIENTEENE NS 2 EIC>VTHEET 3,

2, ~neokicksEFRERE

SREB VLo L AAFREHELR ] IKRT,
FTFEBNCHBEAREEHLEEE LiF 2, 54K
AROAHEHL D REREBREZVO T RIEAIERE
EARLCHT, Co L EREOEHARBETH S ((a)),
WIBEA T3 LRAICBETHICRIEDOEZET L,
(b) OHEMRSEREEEH L T(c) TREHNRES
3o CORERETREERIIARBEERRCSIE->TL
T BEna5arEEThEd. +rEe5-vav (5
HOEER) MEC o, EARMEMRKEORER 2
BREICES (). BUBER2 LT3 L, (a) ORK
BRI CEMTE, FRICEEARETES, Ok
SRBBEREIC K ZREBRZ SV 0 EMHTN TN 3,
F72(a) >0 =)~ (D)—=d)~>(a) DH A7 L%ER
By A 7 NVERFATHS,



K1 BRIEHOBMKR

BHEAKEHIOWBEORREYV, &, BETEES
POBIME LTRDO LA IKKRT I EMTE 3B,

Ve = V. (T, P) (1
BEEEABEAL L ZOFBEENIV, BKROLS

KRT T EMBTES,

V(3 ) TR T

RIEDKIEERL,. CEREMEL, BRDOX I ITER
EhTwa,

B.= %

. (3)

3V,

Ko = Vo(aP )T

(3) % (2) TRATALROANB SN B,
dVL = VoBLdT_VoKLdP (4)

TV, BHEABOKEEET 2,

M « R &

FRICBEHEOREEILd Vs bRDISICRT I ENT
&5,

dVs = Vo fsdT+VexsdP (5)

LITBs ks REBORERE L SRIMETH 5,

(4) R¢& (5) ROBLE_HADOREVRL B DI,
COBE. BMERIEECIOELIET 0L B
BREACEECXOESHHIETINLTH S,
BRICBEEEEHLTWBEDTAV, =dVs TH3,
T (4), (5) &b

dP _ Bi—Bs

(6)

d KLtKs

ZoRBBEEHTIEHEAERL TV S,
21, WEITKERVWELZOREBEOBITS (6) R
DEATT, BB, (6) RO xFEEIBATHY,
EBICRIMHIET 3 HEND B,

:a o0
N ]
; . uunnn
I B
S5 ] °®
O
=i J =
@( d e
__8 v—v v L |
—15 35 85
BE, TCC

K2 KkOT-dP./dTERiR

3. ER

FHATE, 2BER Voo ko AEBERE
T3, EBAHE LT, BRABEHEREODIHD,
BEEELX S TEAERLEERT 5,

BB, Rk, KERW.

K3it, RBRARLEEAMIRLIZbDTH B, O
AHI, K&k, LE, TE, #HAR» BRI AT
%, AEOHRIMIZAMENS 5, BMETHIZS M+



EBEH NV aikicB i) SBETEOFRERN 3

75 ARES>TOWTIOEMICOTES - VERD, %
OB ICBBHERDTT 5, EARSAI ¥ 75 40%
BAFIHLT, 55 CHENREERETV. 0T
y—-JOMNh CEBOENCHRET 2, BEEHEY
Kk ORIEST 3, HARKOFEHIZ. Tk, LE. TE%
FNrTEELT. #E2LEEDORX 7 Ya—oy FTHEX
AO3TBUHERILL DTS, 0, REBEFRE
XD EPboHAVEBEHRT 2, (BRiz=v 7 VPH,
AEIZRF VL AR

_—5_
I’ :\/—X7U:L—‘U‘7 K
i — ¥
L — 12
0
Ak
\_"_'-
aﬁij/

<
]
:/.7
- ¢ B
g
3
N

X 3 LBV RH

ENBERRIZ. R 2%, BERKLTEOHIC
Mo Eickon, RADSOREEAN»SDOEES
BRICEEEA2F41775 LB TEEELTITY, K4
CERERERT,

155.0

!

L4
[]
]
1
1

To-o

covswalecw o

110.0 f----

V (mv)

0

- o oin o we
]
1
1)
U
1
)
'
|

’
t
]

]
P e
.

v
]

]

'

65.0

40.0 95.0
P (bar)
X4 B8 ek

150.0

FHRKIZ, —EBRIL. 02um DAVTSVT 4 N
yTHBLAEbOEERUES 2, BB LETHE
#3h, CNolRFrEF—YavORERD SRR
(2RO THDTH B,

M5 3EREBOBMBERLLODTH S, BREY A
INDBORL EBYA 7 VTOAFHEDTE L %R
KiTb¥ 3, AERECLERREORRIZ, BEOR
32 oDIERBCARBEREICLDZ I ETRENS,
BROBEHI VR E—F TV, ZOHER, 0TS
¥—YOBEFESEA/DE#HL, Va2 v DV 7}
Y7 TCITH. ERFhE L TR, BITO&LH i3,
1. AHREEEBIWLD, NS5 EO0REMEL

hid, SERIBBEEEEICILD,

2. ENBETLARERE®R, ++rE7— v a VHET
3&, BELHENASIELOENE (AEW) %25
BHED

3. BUSBMICARYLY 5

1~3%&0ET
> //OT\
> WAL oR % g:l_
P reca] |2 |
B y—5— RiEs |-
B DL %
REY 7 EE4
S El
K5 - EEREER
4. HERIER

CCTOERT— 5, BMICEEY 1 7 VL W
CEHEERED, RBEYA 7 A TESOAFEED40



4 - 17 RN

EEOEEELE 126D TH 3,

K6, 7. =v ¥ LroROXHRICENEF N, TE
WEE, MBUBEEKEL 0L, ERNIIN/ 20D
BEOHBTHD, F~2VTI2009 14 7 VERDE LT
35, K6 I3RFDE00 ¥ 7y BTIRKRDE00 +
A I NVTHD, HEREBIE, KE03em FTOT NV
THREBHTEIN, BRLEE, REHEL 2%, Bo
B&BEDhT, BRNIBREIhI T TSR, Thb
ONH» S, BEER. B0 bk, REROEEICE
BLTLEHN BEMICE. TXToORTRERL LR
fE (—100barfEE . lbar =0.IMPa) KX ->TW3
TEWbD b, M8IE. = v r VOB EHDE & EILE
LtzbDTH B, IORicBVTH, BEMD LRE
BTN, = Y VOREEOBRETRE-TWV 3,

12 0p
a a s [a] a
~ o A DB 3 0 A o B g 0D
= a o © []
s o g ” o 8 °
< 8 0 8 ° o o
[«
E (o]
@ 40 O : MM
1 O : PFEsmEEsk
A RANE%
c A A 1 A i B ]
200 400 600
BESC 7V, N
X 6 BEY A 7V EAEEOBR
120¢
r a B a &8, boe a a
T :: o g8
a, g g a o ° o
L 8 a B
g o
@t 0 ° o O HEWI#
: 0O sFnRk
F A RARHEH
0 1 1 . 1 I J
200 400 600

BEY S 7LV N

X7 BEEY A 7 v EHEHEDORIR

1200
| o o o
—_ o © o ° ° o o
a o ° °
£ 8 0r [
=%}
‘ _0
b
4 OF g ® popg °©
- g o O a
o ¢ o O:=9whi
o 0O:4
0 ' : L ) L :
200 400 600

BEY L 708, N
X8 BEY 17L& BEEDORER

Ihoky, BEBEEEERIEL TOI0REHA
ORTHY., AFER. ROREHEEICIEEET. &
LARDMENC & » THIRE T AT L BbP 3, £
T, ROARMIcEThTLa s, BFEEHRL
TOBDTREVPEEL, BEBLEENLH RO
EUZREMOTER L, TOKEERI. KIOITR
T, K9 i, ROMEIE LTRER-LBETHD, B
TEeH. EBREHE. TREOEKREZSAENESh
o TR0, =9 X AVOBETHD, BV NEE
BLIROEBKELEIE 1, TOZEMOLBD
KEThIVABAFEREBERIFLTOL AT
%5

8 0F

/: r r-)

Z 6o . . ® a o 8
a Y a

[:8 o a o o -] o

I o a° .o a o

@40- a o % o o ©

E o °°°

qu_ , o O : HiEM

o ° O wmxm
r v A RBEESR

c‘ 1 1 H 1 1 L W — A '
100 200 300 400 500 -
BEYI 7% N

X 9 BEYA 20 EAFEBEORFR



BHEE,— P (bar)

SREHR NN 2o e 5 BNAEOFEERIR 5

160"
I o
1o ok coo®ag?o Q ° o o
o o ° ° %
o o o o © o o
° o] o
8 OF o
o
40 O =y i
O:BArz=wrt
C A 1 i

N N )
200 400 600

BEY1 7 VE N

K10 BEYSA 2 LVEAEBOBER

B, FEHOE. CORARUEEBEY 1 7 VOBRY
BLICK » T IKT—170bar® 2 % / — V¢ —180bar
DZDHEED X HHREREE T B, KOAEORA
HIZERINICIZ-1000bar DA — ¥ —TH 3 EFRISh
TEHY, FRBERVETHSZ, LbL, 25/ 10D
HA. BRAED 1 /2 1 3BETE 1,

SBPREE NIV APBECHEBERET A H= X
LELT, HIlc) DESBEFALEZELITVS, %
T(a) #b) BRKRLVVDITVELDTHD, &
BEREOXRKE(7 L) e, RERACL>TE5bh
TWieH 2, AR X358V AcR Ehdkdic
BHEh, #+EF—Ya VOBIE2EVISDTH
5, chicLT)id, ¥ +rE5—va ORI, &
BEREOXRMICE SN HRTH B0, LENEH» S
HABRMICHBEN B0, AEEAET3I0EL
BHMOATZZHWO S hER RN L2 ERLTWVS,

ik
H

£
(@)

(b)
511 7 LANREFIVOTER

5. £&8

AHRRICL D, EEFRV oK TREBAEESR
B1eDITE BELHAREFGATORBOMKETESR %
KD, BEYAL 7 VERDET CENMKETHET &
Bbipot, CHETR, EHHORIKOAFEELTY
fhs, Sk, BREAREKICOVWTH, BBROTESRILDLE
I BWEEZEZI TV S,

2EH

DRHEL : &4F. 11(1981), p853

2)R.J.Speedy : J.Phys.Chem. 86(1982), p982
DLEHEE : +rEF—va yIH0978). [BRTE
Fe]

4)D.H.Trevena : "Cavitation” (1987), [Adam Hi
lger,Bristol,Philadelphia]

5)Y.Ohde : J.Phys. D : Appl. Phys, 24 (1991),
p859






2RI IER T 0 75 LORIE

RE EXk-hr @

Technical Report on Graphic Processor

Masanori YAO*Makoto NAKATANI

#H2CADY 7 THh SMacintoshAMini-CAD L CTEIfET 5 2kt 5 77 0 7" 5 2 28 L feo K7
o5 AZFAL. Mini-CADORAGBBIERLBESHERBHEL EBRET L LT, BBES 5 7 OERVES
Lot ARTR. RELAER 7T 0 7S aOBBLERKICOVTHET 2, /. TRL TV EPC-9800F%
FlDs¥y 3 v SMacintosh~OER 7 — 7 DX ic> W T, BHR%EIT,

1. @»ic

HEDI V- sPFORET L LV, NERE
Biifi, 75 75KV 7 FO#RICEIHDETE LV HOM D
%5, LirL, RENTVWAE 7S 7Bk 7 ¢+ i3, R

HEELEKELALONE L, IEAFTLTbhA,

F—yWMYAS, B, RELEOR, EEHOER.
B0 7e .y b HBOBAL WS —EHONE I 3B
HORTRTATH 5, BRIEHERET 31003, B
DR, EEFO T2y M EOI VY — S MEICHEL -
V—F 7 -7 O ETLEHRA. HROBAZORE
OREBIDEEDOTA L ERIL. ThZhoHfaiills
BhEIZFEETERTEIEDBLETH S,

M. FAREEIFH - EFHBHT¥MCCADHE
ByAFoZ@EEIN, COVRFLE, H1IZRT
LHIBHRTHD, ¥~V FNV2—RDIVE2L—F KT
&, Macintosh LC(5H) & 3\ ix, Macintosh classic
OB DS, Fho, HABBLR-Y 7 vy -(Q8)MN
AESNTV 3, 75715 7B%Y 7 Micid. Mini-
CADDRESNTVWS, Mini-CADW, »~va i
~ADCADOHTIR, HEMEEIRERELET S
LEBRBEMICEALFERCRIR Y 7 b TH B, &
f:v =2 0 EEIcMini-PascalSHE&h, CADV
TrEARYRAXTBEIENTESY,

ELT, M=F 90— DERAE BRI, v—F vV
7= 2 TIRWRAEMRMT VS ThETOT 5 71
Ky 7 bRAROARD P& 3B, V—FrU-—2IT
BV IBEEOMini-CAD%FIA L, Mini-Pascalic X
STHRBLINV—F v — 78R %2MANT 5 HRERA
+3Z&T, Mini-CADET#ET 375 7K 7o
TS5 LEBELI, A7 s S50, BEOY 7 OB
fEEEED L, BESRERELRETZ LT, 2K
B3 7 DERSIRTHABMEET 5, ARTH,
fERLIER 7o 75 4 (LIF. MAC-GP&BRY) D
BEEHERECSVTHET 3,

Macintosh Appletalk System

B |

for Mini CAD:Macintosh LC

K1 CADHEFEvzF4A



8 xE Bkt M

2. MAC-GPOHE

B2 IcMACGPABAR L n B AEE AR T, HOEEBR
RBEES0DPID <~V 7Y v ¥ —Th b, ZOHNIE+
B REANEGE~OEBIHALZ6DTH 5, MACGP
1IMini-CAD L CEIfET 5 723, Mini-CADHER Al 4B 2
MBLIEORAME »~— FF 4 27 %FDMacintosh &
Dy 3 Y HBLETH B, 55, MACGPIE. BEATHL
BT ELERETH LM, PCRFFID Y 3 v H 2KIT
75 7VERBY TN —F vty r—=I0 (LT, GSP
EBRP) EofERLARKOEBbAREL T 5D, G
SPEOHEMEICERL CTHERL L. BEMICIE. Mac
intosh® ¥/ avdV 7 by 2T, —Bic BBEE
T, FORENE TR EHT L EHAEARENT
B0, MEBEEOHBEICRI SZEMNHLDT. MACCP
RIERFT -2 7> A VEMLTGSPEBERT AHMEL
L. GSPELOEMMERRL . M3, MACLPEE
BT 20RLENL Y7y 2 TO—HERT, BIEHD
Ahb, TRTO7r A V3EBEDOF 4 L7 FPYRICH
BT ENBFELY, B, MACGPIX. MniCADDEESIIC
ELLETars5aTHY, BEMIAL 0S5 LTHE
Vb, PCRRFID Y 2 vicBWT, <2 uEEB%E
B9 AMini-CADZ 5 2D v 7 r SR E L, MAC-

Macintosh %
MAC-GP
3.5INCH
20D FLOPPY DISK
DATA FILE
PC-98 %
GSP.MAC

2 BAEE

GPOBHEIRAETH 5,
3. ElF— % 7 7 1 VO

iR 7~ 57 7 A VLT O 280 OFERIC K DIEK
520K S, (1) PC-BLET.®HEBOKBRGS
P (BBRDGSP. MAC) KEDERLIzF—57 7
4 V%, MacintoshiCHBBEE e 7 » A WX T 0/ 5
& (7 74 V% : Apple File Exchanger) ZH W T, MA
COPARERIF— 4 7 » A MicE#T 5, GSPIZLBF
— 577 ANMEBRBLU T 7 1 MBI DVLTI, 8BS
ErBBEhiVv,  (2) Macinoshic B Ehi7 0
22 —vxFa4 85— (T7r4NEG: PE) HVT,
7~ %7 7 4 M F—E— FANBIC L OERT 5,
MACGPHATHWABARRBIOHEEHVWA WTh
OHETORBEOERF~ 77 » A VEERENS, &
B, ERENERT -5 7 » A VEMACGPER U 7 4
L7 b Y (Macintosh TR 74 V¥ EFEEN D) WICK
Fhidnusiiv, B4 fENF-s7 71 vO—FlE %
OEREERERT. Hho' 999 |, 99 BvFhba=
YERSNL—5THD, T -5 7 7 A A TR
RTERGSOMARIL L » THEBEh 3,

3. 1 Mg (NEW

XFEFWNEW SR ahdgic, HilocBE#HoER
AP0, WicHBT 5 TOM. ®HESNEBERAT
VERIEBE NS, KB OGRAPEE X UIAXSE, EhE
NEEHOBEE L UVEBHMOMX A2 EETH/55 4
-5 THO, Flic—EERT, £/, XBBLUYH
OB/ME. B GMNIMAXYMINYMAX) 3 HEREE
FOBEEERT v « v Kot U, RIS (XLXR,
YBYD) WB.EHCEBEEROHEMERT Ea—H—}
i3 (Ms8B), v+ v FobbEa—H®—t
~OEBRILEOFEICL D, BBNCLEINE, O

— Mini-CAD  (CADV 7 b)
— Mini-Pascal (v 7 OE#)
- PE (PRGN =2TIF 1 8—)
- Apple File Exchanger — DCA-RFT/Mac Write
- MAC-GP (7577075 L)

— ERF—~2 7710

®3 v7to7-%



2T 5 7B T 0 75 L DELE

999, 999
NEw22
1,300,0,30
0,08,01,06

2,2,y+,u+,0,0
999, 999

< AT FeE1L—%2 >
FFI 'NEW'HIGRAPH( 1 #7)+IAXIS( 147)
XMIN , XMAX , YMIN , YMAX
XL, XR,YB, YT
XSTEP, YSTEP , XNAME , YNAME , IXDOFST , IYDOFST

DRW100
9,10.3612
300, 18.9172

< AR FENNL—%2 >
XF5'DRW'+IPEN( 2 #7)+IDLINE( 1 47)
ERMET—42 (XY)

999 , 999
SPLO150
1.1
1.17842,1.17842
1.38868 , 1.38868
1.63645 , 1.63645
1.92843 , 1.92843
2.2725,2.2725
2.67796 , 2.67796
3.16577 , 3.15577
3.71882 ,3.71882
4.38234 , 4.38234
5.16425 , 5.16425
6.08566 , 6.08566
7.17147 ,7.17147
8.45102, 8.45102
9.95887 , 9.95887
11.7357 , 11.7357
13.8297 , 13.8297

999, 999

< AT KbeISL—% >

SYM15
15.6397 , 9.81252
23.4596 , 12.1248
39.0994 , 13.6486
54.7391 , 14.7588
70.3788 , 15.7487
86.0186 , 15.2655
101.658 , 15.2576
125.118, 15.826

148.578 , 16.6726
172.037 , 16.5511
195.497 , 16.7142
999 , 999

FF'SPL'+ISPL( 1 #7)+IPEN( 2 #7)+IDLINE( 1 47)
ERET—52 (XY) )
RSB
IGRAPH ERMOEE 1-4( B1EE)
1AXIS {ERMOBI &S 02 ( BIER)
XMIN,XMAX,YMIN, YMAX A Ky OEIRE (Es5eR)
XL,XR,YB,YT (Ea2—K— hOERE (D5EM)
XSTEP,YSTEP (EMERNE £ A
XNAME, YNAME MO EH
IXDOFST,IYDOFST : RO P BARLI T OB
IPEN BROR
IDLINE OWSE (M2pR)
ISPL (AT 5A CHRORE (RILR)
SYMVAR REOMS (Bapm)
ISIZE INEDKE
IROTATE ‘NFEDEE 03
IFACE FHOWMSE o Elth, 1§
< AT KENL—-4%2 >
MFF 'SYM+SYMVAR(  247)
ERET—%2 (XY '
& HORE
30 [ L] IIIIlll' T llllllll '_
320 Usn5.002.44in(y+) =
10 v 4 -
0 : [l lJJllllI 1 lllllllI l:
10*0 10! 102

y+

TTL1201
10,20
u+=5.0+2.44In(y+)
2,12
U+=y+
999 , 999

< AT FENL—% >

XFFI TTUHSIZE( 2 47 )+IROTATE(
ERAET—5 (XY)
XF5Y

1#7)+IFACE( 1%7)

999, 999

< 3T KEIL—% >

< AT FEnRL—4% >

B4 #HEF-2774100RS

R4 fERFT— 42 7 7 1 )L OE




10 KE Exk-hr M
%1 BEmHoBEE EEHOR XN
JETfT ,  XNORMAL X:LOG X:NORMAL X:LOG
IAXIS Y:NORMAL Y:NORMAL Y:LOG Y:LOG
0 Eai—R—MIMETI2ROATHIF &, EBFREEIPEL,
IL L FY—Ea—K—bEREIFTES,
100 100 1072 10%2
> > >
1 50 50 10+ 10"}
% 50 100 0 4gt . ig? 10poo 50 100 “"‘io*c 10t 102
X X X
‘0°'|1vy T 10"21lllillll
> f ] > f ]
2 50 |- - 10+ 3 3
1
% 50 100 %00 1ot 10 10’Oo 50 100
X X . X
3. 2 BB XIEELAOHES (DRW)
XFEH'DRW Midahsfgic, 5L onh/-BEHEF
—ZW LT, BEIL 2RI BEE S BB TR S,
(XMAX YMAX) 2 DL EOBEEEAED NITHR E 15 B "DRW 4
- ] (XR,YT)

(XMIN,YMIN)

World
Coordinates
System

] (XLYB) -

DT A— 7R A2 MR, BROBERL.
mmicHM T 5, TR 1K, Z2IORLABEEZRT
N5 R = TH B,

1120.0254

X5

L&, EREEBRERORS 1 ZAMKDO100m I
LTWB, 795 B 7R fTb7i, XSTEP. YSTEPW

Y4V FY—Ea—d— |

#2 HoOEE (DLINE)
Normalized IDLINE LINE STYLE
Device 0
Coordinates 1 e
System
- 2 S —
3 — ———
4
5 .....................
6 — ——— - —y v— "
7 ———————
B 8 _...—7---.'...—..—-
9 ———m—

HBEOMMER L. BREOHS. HHE 5 HBEI
ffmahs, sEciR, BHREEEL,



2T 5 IR T 9 55 L DELE 11

3. 3 ERIcX2EEROES (SPL)
XFF'SPL HiRans s, LUTFeEL S0 EBE
By — s 2dick > TG T 5, 'SPL AHD 4 #;
OBFOR L 1 FRFBSKRLAEX TS5 4 vHEORE
HEERT, BNN—VavTlr, 2751 VHIEERVW3
BAICRBERREIEREDOA T, COBATR1HIENKE
B iiu,

#£3 2754 VHROEE (SPL)

ISPL Smooth Type
0 No Smoothing
1 Bezier Spline |
2 Cubic Spline

3. 4 &5 (SYM)

XEF) SYM PR3 LEBEEF—- I Lich-
T, BEDToy r 2T, 'SYMBEEINIBITE
B LRI H oS PERIh B, 'SYM G0
NI A - BEASORELEETL1.DDEDTHY,
RA4kZ20—%ETT,

#4 HLSOBE (SYMVAR)

w112 3 |
°© +[X |8 |®
1 O/ O D
2 o0|®@!0 ©
5 0| e 0o
s AlA A A
5 4|4 4|4<
L« vivivv
7 D IeD> P
¢+ T | X |X | X
s H M| H M

3. 5 XFH (TTL)

XFEANZET > HaicEd, "TTL &Y, "TTL’
HAROBFOAN. LA 2HIXFORESERT, BAL
BEA Y+ THD, P IFTRXFOREKRERL, 0~

SOHFATI 0 EHICEEET 5, TAL1HUFACE) XX
FOFEEEET S5 A -9 TH D, [FACE= (DB
BB, 7o, FACE= |OBc 3 &3, AN
XFRCTTL OFHE2ITHICES, XFHRI_H
BV T REBAT A LT, FhLBOXFE RN
FNTHEH2VREMNZDORAFEETEILENTES,

4. Mac-GPOEH

LIFIcMAC-GPic & 3 EROFEIEE R T,

1) Mini-CAD%3x 6 EiF 5%,

2) vORAEMLEFIENS, IR VA2 -0
(7740 TBDAL] TTEXT] %8R9 3,

3) ¥4 705Ky 7R (7r4hAt=a—) BEQ
2DT, MAC-GPHEET I 7+ VF—%FRL. M
AC-GP%2BI<. I OB, Mini-Pascalic X » TMA
C-GPHBIR s 5,

4) Wiz, BUSATar Ry 7 ABFRENBDT,
iR — %7 A LVEBIRL, B,

5) fERMRT T 5 & KHIA — v VHHER L Mini-
Pascal BT 9 %,

6) BE. Aol L THOERZT>BE I,
FiE2) LIBEEDET,

5. GSPWXBIENF — & kX

5. 1 GSPOEBLHEMA

MAC-GPTR. fERIFT~9 7 7 A VOWIEE TE L
I LL TS ), BRI ROF = v 7 2FICIT -
TWIEW, fERR I 2D3H BFA IR, TORKEEH~S
LEMBEMTHOT, WEERICLD, ERF— 57 7
ANEPERTEA I EHEE LY, T, FRTERL
TOWBPC-BRFID /v a3 v BHOF— s BERS
NTLBILEBEL, TNODF— 7 2F|HT BIR.P
C-BRFTHET 570 5 aBUTH S, £ T,
A7 e YRFLENR—-RITLAEPC-98AGS PERRL.
ERF—4% 7 r A MEBRB 70275 4GSP. MAC%
BHFE L 72,

GSPiE., ¥ 7v—F VFIHENGSPOREELRY 7
N—F VBERAEHET AL v Tars oh it 5
Ly, 777 EREITOERE L - TV S, X
BCRTF4 A7V LTS 7R BERBOAA VT
0 rsLEERL, BERLAEAS YT ey ahOmA
KB A-sEBEMA, XY T oy sFHNs
5LV FIEEES, WFEERNTAA v 7o 5 6%k
BREBILEDARETH S, £ T HBICH > T



12 RE Ek-thEmn W

A4 r7as 5 ADEERARELSRODEL L. AEHE
BEFRAEPNR T Z2LBEOENG S PREI/ER T —
Y77 AMERET OS5 L% BAT 5L SEE LT,
PFcd, MIEESAZLEDOHEGSP. MACOD A
Av 705 AFOEEERDHEFET 5,

1) HAEE~~54~-5%DISPA' LT 5,

2) WL (7o 75 AdhTid, GOSUB 40008 %\ ik
GOSUB *GINIT) LIRRic#i7zic 'FIMACS = 7 7 4 A48 &
WHERTHERT— 4% 7 7 A VEEFSET 5, T DB
BEHICENT MAC IMME N3, HBELLEVEBAD
77 4 b LI TEMPMAC & 75 B,

3) GSPOKBRMY 7A—F YBGSP. MAC%
A4 v7russaic#iEl, [RUN] $3, 427
VAR5 70N B & & bIT, FRISETE L /2FIMACS
ZOERT— % 7 7 A VHEREN B,

4) FLWRLAESOLNTIBGSP. MACTR
BOBEBICHIET %,

5. 2 KRF-%7 71 1v0k%

GSP. MACKKE > THRLIERF-57 >4
3. 3.54 Y F2DF 1+ R 7 ICEHT 3, PC-98D L Mac-
intosh~DF— % 7 7 4 VEEREVEZE X, Macintosh @
15, ZOFMEILTOEY TH 3,

1) 774 VE&EXE 775 A (Apple File Exchanger)
235 LT3,

2) 354 Y F2DDF 4+ R2 %2 F 54 TiciAT 5,

3) TURDIY v 7tk ->T, TMS-DOS=>Macl

(742 FEH] 28R, (RELXF] 0FHo &
nThiEw] EHEET 5.
4) UtLo#fok, EHREETT S,

6. Bbbhic

SEFER L MAC-GPi}. TEAFTITbH B0
TVD2RILT 5 7VESRIERIC AWV 5 T L HaBETH 5,
£/, 75 7 DREE TORERBERRICERTS C
EHTEZDT, FH@T, @AY -1 E LTHEE
N3 EEPEFT B,

H O

FER 7w 75 LRI L, Macintosh D#ER,
7 r A NVEREEEBEEZ. /2. K1 28RV -X
BRETHETENEE, 3T AERIOLLLORH %
#ZLET,

BEXM

DMini-CAD+ ¥ 7 b9 = 7= = 2 7, Graph Softit
DEAEE, BERE, B8EIV Iy 2T7av 7> L
YA7OY—F 47X, ppl07-108

DEAYERE, FOMEY 7 by TavV 7LV RATOY—
T4 ¥ 7R, pp267-268

HEREEX. 15H. ZR T XSS EMERIELES
215, pp27-32



13

Application of Solid Electorolytic Capcitior using Evaporated
Organic Conductors by Ion-Assisted Deposition

Jun KYOKANE, Syuji
and Katsumi YOSHINO®

lon-beam-assisted depositon

TOMIKAWA, Tichi

KIMURA

organic materials has been

proposed to obtain high-quality this films. As an example, organic

thin films have been prepared by evaporation of TCNQ@ complex on

porous oxidized Al plates under

ion beam irradiation. A solid

electrolytic capacitor with a large capacitance and a good frequency

response can be fabricated utilizing thin films obtained by this

method as solid electrolyte.

1. INTRODUCTION

Recently both inorganic and organic thin
films have been widely used as electronic
elements, sensors, coatings, protecting and
also lithographic layers etc. Among various
methods for preparation of thin films, an
evaporation technique under vacuum is one of
the most simple and convenient method. However,
to obtain films of the desired quality, various
modifications of this method have been proposed
[{1-3]. For example. a techniqus utilizing ion
beam energy or cluster ion beam has been
developed for inorganic thin films, and thin
films with improved properties such as increas-
ed packing density, enhanced crystallization,
controlled morphology, minimazed pin holes etc.

have been produced.

The contents of this paper were presented to
the INTERNATIONAL CONFERECE ON SCIENCE AXND
TECHNOLOGY OF SYNTHETIC METALS, ( ICSM '92) .
G dteborg, Sweden, August 12-18, 1992

* Faculty of Engineering., Osaka University

We report a simple technique to improve
quality of the evaporated organic thin films by
ion beam assisted deposition. As an example, we
are going to show the excellent characteristics
of a solid capacitor using TCNQ complex films
obtained by this method. That 1is, recently,

electrolyte capacitor using conducting charge
transfer complex or conducting polymers as a
solid electrolyte has attracted much attention [ 4-
61. To

with a large capacitance per unit area and wide

establish high quality capacitors
frequency response of impedance, it is very
important to put an organic conductor into
small pores with a diameter less than several
#m formed on oxidized metal plates. On the
other hand, it has not been easy to obtain such
capacitors  utilizing the simple evaporation
technique. -

In this study. we apply the new technique
utilizing ion beam - irradiation during the
preparation of the solid electrolyte by the

evaporation.

2. EXPERIMENTAL

The simple ion-beam-assisted deposition method
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has been utilized as follows.

We have prepared a KAUFMAN type ion source of
5 cm in beam diameter [2] . The ionsource was
set in the vacuum chamber so that an ion beam
can bombard the substrate at an arbitrary
angle from the normal axis. Al substates with
deep pores were set on the plate. The surface
of Al substrate was oxidized to Al;Os of 700 A
in thickness. Oxidized Al substrates with
pores radii of 4.4um were used. The depth of
the pores was about 100 #£m. After the chamber
was pumped down to 8 X107® Torr, argon or
nitrogen gas was let into the ion source until
1 X10™ Torr. During the evaporation of the
sample on the substrate, the ion source was
driven. Ion beam energy and ion current density
were varied between 90 eV ~ 500 eV and 50
nA/eaf ~ 1 puA/cf, respectively .

TCNQ (17,7,8,8 tetracyanoquinodimethane) was
used as an acceptor. A charge transfer complex
formed between TCNQ acceptor and various donors
is known to exhibit high electrical conductivity
originating from electronic transport. Among

various donors a N-isopropyl 4, 4’ bipiridinium

Fig. 1
non-irradiation condition (b)

was prepared. The N-isopropyl 4, 4’ bipiridinium
(TCNQ): complex was evaporated by heating up
to 240 °C under on the porous Al substrate
under ion beam irradiation.

Characteristics of capacitor were measured

by the standard technique.

3. RESULTS

Before ion-beam-assisted method, we had tried
three kinds of simple method such as thermal
deposition, corona

charging  deposition and

depositon under ultrasonic wave irradiation
using the Al plate with pores of 1.4 um [7].
The maximum capacitances per unit area which
were obtained by these methods is indicated in

table 1.

TABLE 1
Maximum capacitance (nF/cf ) with three kinds

of deposition method using 1.4 #m pores radii.

Thermal Deposition using | Deposition under
deposition | corona discharge | ultrasonic wave

Maximum
capacitance 100 380 560

SEM figures of TCNQ comolex under ion beam irradiation (a) and
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By these methods, the maximum capacitance was
as large as 560 nF ./ ef, which is about 30 % of
the capacitance obtained with liquid electrolyte.
That is, a capacitance of 2 #4F/af was realized
Al O

pores radius and liquid

by using the substrate with the same

electrolyte. Therefore,

in the next step, we have studied ion beam
assissted deposition method to develop the soild

electrolyte capacitor.

Figures 1(a) and1 (b) indicate the scanning
electron microscope figures of the TCNQ@ complex
films formed on an Al plate under ion beam
irradiation  and  non-irradiation conditions,
It these
that the film prepared on the substrate with

ion beam

respectively. is evident from figures

irradiation
that without

from
the film by
the ion-assisted deposition method seems to be

is much different
irradiation. That is,
much higher in density and uniformity, and the

film is improved. It was also confirmed that
the TCNQ complex was even deposited on the
the

case without lon beam irradiation in which the

inside surfaces of the pores contrary to

sample was not evaporated in the pores.
Figure2 indicates dependence of the capacitance

of the capacitos prepared with evaporated films

700 . —— —_—
6001L |

L
5001 1
400L ]
30001 Current Density i

0.07uA/cm?)

200 L —_— 1 —

0 100 200 300 400 500

Ion Beam Energy (eV)

Fig. 2 Dependence of the capacitance on the ion

beam energy.

Capacitance (nF/cm?)

15

on the Al plate with pores of 1.4 #m on ion
beam energy under constant ion beam current.

As this the
depends on the ion beam energy. The maximum
capacitance was about 600 nF,af for ion beam
of 100 eV in energy and 0.07 g A/ eaf in current.

Capacitance decreases at the lower and higher

evident in figure, capacitance

energies than 100 ev.
It should also be noted that the capacitance

as high as 600 nF “caf was obtained with Al

substrate of 1.4 ¢ m in pores radius, which is
much higher than the capacitance constructed
utilizing films without ion beam irradiation

(100 nF.“af ) .These facts suggest that the TCNQ
complex could be effectively deposited into the
pores of the Al substrate by evaporation under
ion beam irradiation, resulting in remarkable
enhancement of the capacitance.

Dependence of the capacitance on ion beam
current under the constant ion beam energy of
100 eV is shown in Fig 3. The capacitance is
the maximum in the range of ion beam current

between 0.07 and 0.3 u« A of.

progress

In this region

of found. Similar

crystalline was
effect was also reported in pyrene by ion beam

irradiation. That is, when ion beam current was

700

500+ 4

400 L

300} Ion Beam Energy b

(100eV)

200 L U 1 1
0.0 0.1 02 0.3 04

Ton Current Density (LA/cm”)

0.5

Fig. 3 Dependence of the capacitance on the ion

beam current.
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in the range between 0.03 and 0.1 y¢ A “af at 350
eV progess of crystal growth was reported [8].
This coincides with our results.

We also put a shutter between substrate and
ion source in order to open the ion beam for
the desired duration during evaporation. However,
the maximum capacitance which has been obtained
by changing both an ion-molecule arrival ratios
and opening time of shutter was 760 nF /.
Then, we have modified the depositiom apparatus
as coincide with the center axes of both the melting

pot and ion source as shown in Fig 4.

( T

®

Fig.4 Schematic experimental set up that was
improved the assited method.

1:Ion source, 2:Thermal deposition , 3:Substrate,
4:Vacuum chamber, 5:Gas inlet, 6:Vacuum pump,
7:Shutter.

Figure 5 shows the dependence of capacitance
on distance from an ion source to an aluminum
substrate under irradiation with an ion beam of
100 eV. The capacitance rapidly increased with
increasing distance between the substrate and the
ion source, and then saturated at distance greater
than 270 mm.

The maximum capacitance obtained by this

method was 125 uF af. This capacitance was

the largest among various deposition method
and was larger than the value of capacitance
with same thermal deposition method by more
than one order of magnitude. This capacitance
by optimized ion-assisted deposition of TCNQ
complex as solid electrolyte is comparable to
that of liquid electrolyte capacitor with the
same Al substrate.

Figure 6 shows the freqhency characteristics
of the obtained capacitor by the present method
and also of the conventional capacitors utilizing
a liquid electrolyte. As evident in this figure,
frequency dependence of the capacitor prepared by

ion-assisted deposition is much improved and

1300 ———,

1200 | i
1100}
1000 |
900 L

800 |

Capacitance (nF/cm?)

)
700+

Ion Beam Energy

600 (100eV)

500 " L N i 1 " 1 s 1 )
180 200 220 240 260 280 300

Distance between lon Source and Substrate (m m)

Fig.5 Dependence of the capacitance on the distance

between ion source and substrate.

coincides well with that ideal capacitor, which
should be

electrical conductivity of the electronic electrolyte.

originated from increases in the

That is, the impedance of electrolytic capacitor
is given by Eq. 1. In the conventional capacitor,
frequency dependence of capacitance is controlled
by an large equivalent series resistance in the
frequency range between 10° 1z 10° 1lz. Therefore,
it is necessary to make the ESR as small as

possible.
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2 = V(ESR)’ + (X[ ~Xg)h e w

where ESR is equivalent series resistance,XL
and Xc are inductive reactance and capacitive
reactance, respectively. In the present case,
the high conductivity originated from the
electronic conduction in the TCNQ complex
plays a role contrary the liquid electrolyte
in which the ionic transport mainly contributes
to conduction. It should also be mentioned that
the temperature dependence of the capacitance
of the present capacitor utilizing the erlectronic
solid electrolyte was much less and the
dielectric loss was also small when compared
with the available commercial capacitor in

liquad electrolyte.

10

Impedance (2)

o Commercial capacitor

o Sample
01 et auad v aaaud o aaaumd 6, aaaaaat > N
10 10* 10’ 10 10 10

Frequency (Hz)

Fig.6 Frequency characteristics of the obtained
capacitor.

This techinique utilizing ion beam assisted
deposition of organic materials can be also
applied to other electronic devices.

4. SUMMARY

The results of the present experimental study

are summarized as follows.

(1) The method of ion beam assisted deposition
of organic materials eutilizing the KAUFMAN

type ion was proposed.

(2) The quality of a TCNQ complex film prepared
by this method was confirmed to be much
improved compared with that by the conventional

evaporation method.

(3) Crystallin growth in evaporated thin films
was confirmed in the range of ion beam current
between 0.054 A af and 0.3 uA/cf for the ion
beam energy of 100 eV.

{4) Electrochmical capacitors fabricated uti-
lizing the TCNQ complex on the porous Arl plate
by the present ion assisted deposition method

exhibited a large capacitance per unit area,

and an ideal frequency dependence of an impe
dance up to 10 Hz contrary to the capacitor
with liquid electrolyte.

(5) This technique of ion beam assisted deposi-
tion method of organic materials can be widely

applied to electronic components and devices.
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A Detection Method for Sleep Stages
using an Infrared Sensor

Shigeki Doi, Takashi Sakuma *,
Ichirou Nagai* and Haruo Takahashi

In this paper, a non-contact detection method is proposed to sense the

sleep stages using an infrared sensor.

The infrared sensor picks up

the change of the body movements at a fixed time interval, and the
frequency and the amplitude of the moving pattern are stored to the

memory of the personal computer. The

judgment for the sleep stages is

calculated with the fuzzy inference program.

1. Preface

Many home electric and electronic systems are
mainly controlled to keep the set-up conditions. For
establishing the more comfortable life-style in the
house surrounded with home electronic systems,
the systems are desirable to be controlled with human
movement and human sensitivity.

Detection for the sleeping and dozing conditions in
human movements is useful for controlling the home
systems. The sleep stages for human being are divid-
ed into several modes from going to sleep until getting
up; starting from getting to sleep, falling to sleep, a
deep sleep, a light sleep until awakening. The sleeping
pattern for the individual is similarly repeated in the
normal daily life.

It is said that the turning in bed and the movement
on bed while sleeping are closely related with the
sleep stages. Sleep stages may thus be judged by
measuring the movements while sleeping. Infrared
sensors are easily applied to detect human movements
without contacting to the body.
¥ Matsushita Electric Works,Litd.

In this paper, a non-contact detection methods is
proposed for sensing the sleeping-states using an
infrared sensor and the fuzzy inference. The infrared
sensor picks up the change of the body movement at
a fixed time interval, and the frequency and the am-
plitude of the moving pattern are stored to the
memory of the personal computer. The judgment for
the sleep stage is calculated ith the fuzzy inference
program. The block diagram of this system is shown

in figure 1.

( Infrared sensor }
T

[Detection of human sovesent J
I

l Fuzzy inference J

.................................

Figure 1 The block diagram of sieep stage

detection system
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2. Detecting method

The sleep stages detection system is composed of;

Hardware : an Infrared sensor, signal processing

circuits, the interface circuit to personal
computer

Software: the signal processing program, Fuzzy

inference program, the display program.
The infrared sensor is set at the upper position on the
sleeping bed to cover the whole area of the human
body as shown in figure 2. The sensor responds to
detect differentially the movements of the human
body.

The infrared sensor measures the change of the
human movement in every 0.2 second. The detected
signal from the sensor is amplified and is converted
to the digital signal, and then the changes of the
frequency and amplitude pattern is stored to memory
of the personal computer as the sleeping pattern with
time dependence. The circuit of the infrared sensor
and amplifier is shown in figure 3.

The fuzzy inference is carried out on the personal
computer for the accumulated data of three types in
the frequency and the amplitude pattern for the
time interval of past 20 minutes and of past 5 minutes
just before the present point, and also of past 30
minutes until the & minutes before the present point.

The scheme of the fuzzy inference which is
organized by the set of the fuzzy production rule is

shown as follows;

IF condition part THEN operation part,

In the fuzzy production rule, the condition part and
the operation part are described by the fuzzy proposi-
tions are provided by membership functions. In thepra-
ctical use, the fuzzy inference can be regarded as
several multi-input single-output functions in which
the function behavior is mainly determined by mem-
bership functions.

To take into account the change of the sleeping
pattern with the passed time flow, the fuzzy inference
with the feedback factor is used as shown in figure4.
The sleep stages are judged by the maximum-minimum

method of the fuzzy inference.

80cw 25¢cm
; { ) Infrared sensor iy’

130cw

N

180cm 90cm

Figure 2 Setting up of the system

5000 470Kk Q

Figure 3 Circuit of the sensor amplifier

3. Experimental result

The display program is also prepared to display
the sleeping pattern; the fuzzy output and the judg-
ment of the sleep stage on the screen.

Figure 5 shows output data of an infrared sensor
and the result of detecting sleep stages as graph of
"Fuzzy Detec.’. The graph of 'Stage’ shows the sleep
stages detected from the electroencephalogram(EEG).

For experiments, the threshold for the detecting
signal is promptly adjusted for the specified sleeping
condition. The membership function for the fuzzy
inference is decided by the accumulated data obtained
from several trials. The fuzzy output of the sleep
stages detection for the specified human has coincid-

ed with the actual sleep stage.
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(Fuzzy parameters)
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Figure 4 Fuzzy inference with feedback
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Figure 5 Output data of an infrared sensor and result of detection of sleep stages
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To detect sleep stages more precisely, the style or
the pattern of the body movements corresponding
to sleep stages are required to be examined in more
detail by using more number of infrared sensors. The
sleeping pattern are said to be various depending on
the distinction of male or female, and the difference
of age and the body condition. And then, the mem-
bership function forthe fuzzy inference is necessary
to be decided by the accumulated data for variety of

the sleeping patterns.

4. Conclusion

In this paper, the new detection method for sensing
the sleep stages has been proposed, and the experimen-
tal result has shown that the sleep stages could be
detected by using an infrared sensor from the body
movement without contacting to the body.

To apply this sleeping detection method for control
ling home electric and electronic systems, the program
ming is necessary for generating the control signals
corresponding to the each state from the various

sleep stages.

From the stand point of the amenity housing
control, the electric and electronic systems in the room
should be controlled gradually with thechange of the
sleep stage to support the comfortable sleeping con-
dition for dropping off into the deep sleep and on the
other hand, the awaking state from the sleep is also
calculated for controlling electric systems to support
the comfortable condition in awakening.

This detection system will be applied to control
the housing system for establishing more comfortable

living style.
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Computer Simulation of Operation in a High
Speed Rotor Containing Magnetic Bearings

Takashi

KURIMOTO

In the turbo molecular pump containing a high speed rotor with magnetic bearings, the
particular whirling motion happens to be observed when the revolution of rotor is increasing
or decreasing. This is considered to correspond to the particular whirling motion in the
rotor that is suspended with unequal flexibility. At first the control system of magnetic .

bearings is described briefly. Then computer simulation of such a particular whirling motion

and also the poséibility of measuring two resonant frequencies in a rotor by this particular

operation are described.
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MODEL SHIP RUNNING TEST USING HIGH PRESSURE GAS

Masahiko SAKAMOTO

This study proposes a new type nozzle , which generates a high-speed two-phase water jet ,as a

propulsion device for a ship. Several characteristics were investigated by conducting the running

test of a model ship using the new type of nozzle. By using the nozzle a high-speed two-phase water
jet is generated , the thrust is obtained the reaction of a accelerated flow . The sailing speed of

a model ship increases as the high-pressure air increases.The propulsive efficiency increases as the

high-pressure air decreases . The ratio of momemtum increases several times or more .
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Development of Poisson’s Ratio Measuring System Using Cornu Method
( Development of Load Control System )

Shigeki NISHIDA , Yoshihiro OSHIDA

Measuring Poisson’s ratio of ceramics is very important for mechanical design and theoretical
analysis. To measure Poisson’s ratio the Cornu method is widely used. In this method Poisson’s
ratio is determined by the contour lines for the surface of the pure bending prismatical bar.

Pure bending is achieved by the four-points-bending system. But to load bar equally at four
loading points is very difficult by inaccuracy of the loading system.

New loading system with automatical load control using piezo actuator is developed.
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Study on Offline Teaching System for Multijoints Robot
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The processing of Kana function words in reading Japanese
Michiko Shimomura

Subjects read Japanese passages and circled misspellings in them.
introduced by replacing a Kana characters with another one. The subjects made more
detection errors when Kana characters were positioned as function words after Kanji-nouns
(i.e., postpositions) and when they formed part of familiar content words such as adjectives
and conjunctions than when they positioned as function words in Kana sequences. As for
reading units in Japanese, the result suggests that phrases comprised a Kanji-noun and a
Kana function word are read in units larger than words. On the other hands, Kana function
words in Kana sequences are suggested to be read in character units.

In addition, when sentences were spaced artificially every a word or phrase like English,
the detection errors were decreased. The result was interpreted as follows; spaces between
words or phrase made subjects’ attention direct to component characters, and consequently,

Misspellings were
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more misspellings were detected.

1. Introduction

Many studies have thrown the light on the
questions which are processing units in reading
English and how they are processed. Healy and
her colleagues (e.g.,[11[2]) demonstrated that high
frequency words such as the are visual processing
units. Since spaces segment a sentence word-by-
word in English, words are considered to be robust as
processing units. In Japanese sentences, on the
contrary, there are no space between words and a
few colons between phrases, which are positioned
not every one phrase, but rather arbitrarily. Thus,
processing units are visually ambiguousin Japa-
nese. '

We have studied visual processing of Japanese
words. Japanese writing system has two kinds of
scripts; Kanji characters and Kana characters. Kanji
characters are usually used to represent nouns and
the stems of verbs or adjectives. Two-Kanji-words
frequently appear in writing Japanese, and we
hypothesized that Kanji words are visual proc-
essing units [3]. On the contrary, Kana characters
represent particles such as postpositions and end
ings of verbs or adjectives. The objective of this
study 1s to investigate the processing of Kana
function words.

We previously examined the visual processing

of Kanji words and Kanji characters [4]. The

subjects were asked to detect misspellings in
sentences presented one character (or one word,
one phrase, one sentence) at a time under the
spatial distributed form of RSVP (Rapid Serial
Visual Presentation) condition. In English study
using the similar method [5] more letters were
detected in the one-word display than in the
They

according with the unitization hypotheses of

normal text. interpreted this result

reading [1]. That is, there is a hierarchy of
processing level; letter, syllable, word. The
processing of constituent letters is disrupted in
reading, because once the subjects obtain avai-
lable information by identifying a word, they
move on to the next word before identifying the
constituent letters. On the contrary, when one
word is presented at a time, the subjects may
continue to process it even after completing the
identification, and letter-level processing ends
normally without disruption.

The result of our study [4] was inconsistent
with them. No significant difference was shown
between the one-word display and the one-sentence
display. We concluded, from this result, that
word-level and character-level are functionally
equivalent in Japanese, instead of constructing a
hierarchy as in English. Moreover, we found no
difference between the one-word display and the
one-phrase display. Thus, the possibility that a

phrase is a processing unit as well as a word
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was considered. In this experiment, the process-
ing of Kana function words was examined to
test this possibility. Since the one-phrase display
used in the previous experiments [4] consisted of
a Kanji noun and a Kana postposition in many
cases, the processing of Kana-postpositions was
needed to be examined.

We employed the proofreading task. The sub-
jects were required to process the meaning of
passages. At the same time, they needed to
analyze the detailed visual feature of characters.
We manipulated misspelling types. Here, mis-
spellings are defined as existent but incorrect
characters. Kana misspelling detection were
examined in various contexts such as after
Kanji nouns or after Kana nouns.

We also manipulated the spacing in sentences to
examine the function of attention in proofreading
task. According with the unitization hypotheses,
additional attention need to focus on a constituent
letter to identify it. When a sentence is divided by
spaces between words or phrases, subjects’ atten-
tion are likely to direct at constituents, and then,
misspellings can be detected more accurately.

2. Experiment
Subjects. Seventy-four female students of a
college were participated as a part of the
introductory course of experimental psychology.

All were native Japanese readers.
Design and materials. The subjects read six

versions of prose passages in Japanese [61 [7] [8].
Four kinds of misspellings were created by
substituting one Kana character (i.e., a base
character) in a correctly spelled word with another
one. None of the substitutions yielded a correctly
spelled word. Twenty two misspellings included
in each passage. That is, (1) five misspellings
created by substituting Kana postpositions after
Kanjinouns(i.e., misspellings after Kanji words),
(2) five misspellings created by substituting
Kana postpositions between Kana content words
(i.e.,misspellings after Kana words),(8)five mis-
spellings created by substituting Kana character
s in Kana content words at the last position G.e.,
misspellings in the last positions in words), (4)

five misspellings created by substituting Kana
characters in Kana content words at one positions
except the last (i.e.,misspellings in a position

except the last). Two Kanji misspellings created
by substituted a Kanji character with another one
were also included in each passage as distractors.
The examples of misspelling type showed in
Figure 1-a.

We also manipulated the spacing in sentences.
There were three spacing type; (1) spacing every
one word (word-spacing), (2) spacing every one
phrase (phrase-spacing), (3) no-spacing, that is,
normal Japanese writing. The examples of
spacing type showed in Figure 1-b.

Procedure. The subjects were tested in a group
session conducted in a classroom. The booklets
containing two practice passages and six test passages
were given to the subjects. The subjects were asked
to read the prose passage in the purpose of
evaluating the readability of them. In addition, they
were told to encircle it with their pens, whenever
they came to a error. The instruction emphasized
that they should read at their normal reading speed,
and that if at any time they realized that they had
missed an error in a previous word, they should not
Although the
reading speed was not controlled, the subjects were

retrace their steps to encircle it.

told to read one passage in about three minutes, and
the experimenter informed the subjects of the time
When all subjects finished
reading, they were told to read next passage.

every one minute.

(1) misspellings after Kanji words
BRiE —BARY

(2) misspellings after Kana words
Blehit +=BlLeh L

(3) misspellings in the last position in Kana words
Y E T

(4) misspellings in a position except the last
blztehv—=Hizllhv

(1) no space in sentences (i.e., ordinary writing)
BRORELI

(2) spacing between phrases
BRO BRI

(3) spacing between words

BR O EX L
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Results. The results are summarized in Table 1
in terms of mean error percentages as a function of
misspelling type and spacing type. We conducted
two-way Analysis of Variance(ANOVA), followed by
separate analyses. The main effects of misspelling
type and spacing type are significant [F(3, 222) =
148, p < 001; F(2, 148) = 249, p < .001,
respectively].

Separate analyses showed more error percentages
for misspellings after Kanji words and misspellings in
the last position in words than for misspellings after
Kana words and misspellings in a position except the
last. For spacing type, the error percentage was
highest in no-spacing type. There was no difference
between phrase-spacing and word-spacing.

3. Discussion

The processing of Kana function words in a
proofreading task was studied. In the result of the
experiment, misspelling type affected the misspelling
detection. Misspellings after Kanji words and those in
the last position in words were detected more
accurately than misspellings after Kana words and
those in a position except the last. Comparing
misspellings after Kanji words with those after Kana
words, it is suggested that a phrase consisting of a
Kanji word and a Kana postposition are likely to be
On the other hand, Kana
postposition after Kana words are considered to be

processed in a character-by-character basis. Since

processed in a unit.

misspelling after Kana words were always positioned
before Kana words, they were, in fact, positioned
midway in Kana sequences. Kana sequences were
not processed in a word unit, but in a character unit.

As for misspellings in Kana content words, the
positions of misspellings in words affected misspelling
detection. In order to detect misspellings, subjects’
attention are needed to focus on constituent
characters. The effect of positions of misspellings
suggested that attention is likely to direct to
constituent characters in the left-to-right order.

The effect of spacing type also suggested the
important role of attention in proofreading. When
spaces were artificially added between words or
between phrases, more misspelling detections were
shown. It is considered that spaces made subjects’
attention direct to constituent characters.

Tablel
Means for error percentages
Spacing Spacing
No space hetween phrasce between words Mean
Nreopelngs ords 24.2 19.3 138 191
i Hin,
P 20.9 12.3 133 155
words
the ot paciton 247 20.0 180 209
in words
oot 17.0 13.7 120 142
the last
Mean 21.7 16.3 14.3

The present study examined the possibility that a
phrase 1s processed in a unit in Japanese. The results
suggested that a phrase consisting of a Kanji noun
and a Kana postposition is processed in a unit. On the
contrary, a phrase consisting of several Kana
characters is processed in a character-by-character
method. In English, also, Drewnowski & Healy
suggested that a phrase consisting of a preposition,
the, and a noun is likely to be a processing unit larger
than a word[9]. They regarded the frequency of
words and phases as important when the processing
units were discussed. In Japanese, also, more work
is needed to specify the role of the frequency of
words and phrases.
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An Implementation of a Portable

Tadashi

FIARY

Compiler Driven Logic Simulator

SEKO

Abstract: A portable complier driven gate level logic simulator has been implemented on

Sun 3,60 Workstation.

intermediate codes instead of machine dependent codes

It has generated C programming language's function calls as

, so that it has been of portability

for a variety of other workstatios or personal computers on which C language could be run.

The implemented program could simulate IEEE MCNC benchmark circuit (C5315, for a

example) with approximately 2,000 gates and 10 test patterns by 3.8 seconds CPU time.
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level 1 level 2 level 3

a=and2(il,i2);
b=not(il);
c=and2(i4,i5);
d=or2(a,i3);
e=zor2(b,c);
f=and2(d,e);
g=and2(e,;i6);
ol=f;

02=g;
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procedure depthfirstsearch;
{
for (BTOERIZHLT)
level=0;
for (&2 TOHAIKLT)
if (JHEVOL~uhio)
visit(v);
}
procedure visit(v)
{
level=level +1;
ERvVIRLNVERT S
S0 5, SENTS
for ARV EBRETI2EL>VT) {
HEIDFTRPTEE Z DLV RA<=VvD LX) {
H(zD UL R0 && 2 REHGTH 3)
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} /' * end of if */
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Non-destructive investigation on the interenal structures

of waterlogged
echography (VD)

(Prediction of troublesome woods

the PEG inpregnation process)

archaeological woods

by wultrasound

which tends to shrink on

Akira ISHIGAKI

Non-destructive survey on the most troublesome regions in the waterlogged ring-porous wood was
investigated by ultrasound echography. Those troublesome regions reveal remarkable shrinkage on the

inpregnation at higher PEG concentration.

In the previous paper we reported that the holocellulose rich region reveals remarkable ultrasound
absorption. In this study it has become apparent that the most troublesome shrinkage occurs in the
neighborhood of those holocellulose rich regions. Therefore the neighborhood of the region on which

reveal intense ultrasound absorptions may shrink mostly on the PEG impregnation. In this manner

ultrasound echography give us useful informations for conservation of precious watarlogged wooden

objects.
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Study on Electrolytic Modification of Graphite

— Electrochemical Behavior of Graphite Electrode

in an Aqueous Solution of Potassium Bromide—

Tkuichiro IZUMI, Jun-ichi SATO,Yasuyuki OHNISHI, Tsutomu IWAKI Michio INAGAKI and Norio IWASHITA

The current-potential characteristics in K:SO. solution on the graphite electrode,

which was pre-electrolyzed in KBr solution, showed a redox reaction of bromide ions.

The amount of bromide included into graphite increased with the amount of electricity

passed through the pre-electrolysis in KBr solution. The potential-time characteristics

on the pre-electrolyzed graphite electrode suggested the formation of graphite

intercalation compounds with bromine.
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Kinetics of the dissolution reaction of the amphoteric hydroxide
in the alkaline solution. I

Shusei INUTA, Shin-ichiro SUYE, and Takao MATSUI

Chromic hydroxide is known to be slowly dissolved 1in the presence of an excess of alkaline

solution. Thermodynamic and kinetic analysis of this dissolution reaction were investigated.

The dissolution rate of chromic hydroxide by use of calcium hydroxide was discussed and it

was well confirmed by the experimental results that this dissolution reaction was controled by

the first-order reversible reaction relating’ to hydroxide ion concentration. The changes of Gibbs’

free energy, enthalpy, and entropy for this dissolution reaction were estimated.
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Fig. 1 Variation of pH-value in the solution
where sat. Ca(OH). solution was added to
1.9 X 107* M Cr(NOj)s solution., 200 ml.
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Fig. 2 Variation of pH in the solution with time.
Solution consisted of 1.9X107° mol+1"" Cr(NQs)s
solution, 200 ml and sat. Ca(OH). solution,
27.7 ml.
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Fig.3 Variation of pH in the solution with time.
Solution consisted of water and sat.
Ca(OH); solution, 1.0 ml.
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Table 1. Estimation of equilibrium constant at various temperatures
Temp. pH —log Kw —log [OH"] [OH™] [CrO*~] Ke /T
o (mol*1™") (molel™") (K™
24 .4 11.77 14.02 2.25 562 x 107° 1.38 x 10°° 2.46 x 107* 5.36 x 107°
33.0 11.51 13.74 2.23 589 x 10° 1.64 x 10°° 2.79 x 107* 3.27 x 10°°
41.2 11.19 13.50 2.31 490 x 107 2.001 x 10° 411 x 107 3.18 x 107°
50.6 10.90 13.24 2.34 4.57 x 107° 1.99 x 10°° 435 x 107" 3.09 x 10°°
60.0 10.64 13.02 2.38 417 x 107° 2.41 x 107° 5.7 x 107* 3.00 x 10°°
Xi0™4 . T . T
9+ J T T T T T
8l i
7 o
6 - o5
¢ 5 3 / |
5 ar 3
2 % o/ i
§ 3 3 o
3 < 4
3 S
] z o
3 2f 1 B 2 _
w O
) 80 160 240 320 400 480 560
[ Time (min)
! 30 3l 32 33 34
17T (X10 3,1/K°)
Fig. 4 Influence of temperature on the ) Ca—Cae )
ey - Fig. 5 Plot of —ln ———— vs. time.
equilibrium constant Kec. Cao-Cae
LOWBER D, SSRBROKRILMA 4 VickDE Ke = [CrO*1/[OH] = ki /k. ®)
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Cr* + 30H™ —
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AL, RIDEEER. PEERERD R, )ROEHE
RIE%--RABRIETH 5 EEL B EWRBRILT 5,

Ca—Ca,

= (ki+kot
CroC (ki+ka)

—1n

@

T TCABOH A & YBE, Caov CaeBZTOETNRIG
FGIRS SO THBORETH 5, T, THEKKC
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WBIUVERL DK, k. BBHIN S, Fig.2icRT
pHORERZEL D WRICBERS¥TF~ s 2 BHT 3
&Table 208 6N b, ThkbEoic, Fig. biciihic—
In[(Cy—Ca)/ (Cao-Ch) 1 2 HEENICKEZ & D T
Pl A3RFEREEIEBEGB LN, KH-TR
AR KB A v icBL TR L RRIGTH
5LEZoND, BEROEZERNERRICIDRD,
RRXEB 1,

(ki + k;) = 0.00906 [min™'] ®
E1225°CIc B 5 EEERIITable 14D
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il
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Table 2. Values estimated from Fig. 2

T@e pH (OH) Ca—Ca. CA Cas ln( Ca= CA )
{min.) (X107 °mol/D (X107 *mol/) Cao—Cae Cro—Cas
0 1015 14125=C,. 12.680 1.0 0.0

40 987 7413 5.968 0471 0.754
88 9.72 5.248 3.803 0.2999 1.204
120 4.59 3.850 2445 0.1928 1.646
160 9,53 3.388 1.943 0.1532 1.876
200 9.47 2951 1.506 0.1188 2131
240 9.40 2,512 1.066 0.08411 2476
280 3.35 2239 0.793 0.06256 2.772
320 9.32 2.089 0.644 0.05078 2.980
360 9.26 1.820 0.374 0.02957 3.523
400 9.24 1.738 0.292 0.02306 3.770
440 9.20 1.585 0.139 0.01100 4510
480 9.20 1.585 0.139 0.01100 4510
520 9.18 1.514 0.06812 0.00537 5.226

Eq 916  1445=C,.
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Kcid, 2O 1/5TH -1,
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= —3.93 J-K '*mol™!
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Regeneration of Activated Carbon (3)

Tadashi UMEHARA

Rate of thermal regeneration,steam gasification and equilibrium adsorption isotherms were measured
for dodecylbenzene sulfonate(DBS) adsorbed on fiber activated carbon.  Most of the rates data were
obtained in a thermal gravimetric apparatus operated both constant temperature (531 to 556) and with
a constant rate of temperature rise up tp 1023K.

The regeneration process could be explained by rate-controlling steps, the first at 550K <T < 795K
and the second occuring at 795K < T<C 1023K. Parallel reaction for first step and first reaction for

second step could explain the data. The rates of gasification of residual adsorbed material were

analyzed.
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BATHE q/qo = exp( [- kl+ k2) t] e eerteieettanaareeriotetesratetatatseatetantaotattes 3)

ZRETTRONMCAERAERERZAV T, ST#RELLVKIRUKERD ZOFERER 1 ITRLT,
BontEEFEREAVT, B s 2 V¥ - ERD, ThEhOEEERICH L TRAER 7,

ki=(06.0x100exp [(-5.5X10Y) /RT] seoececess seee(4) Table 1 Kinetic Constants for First Step
k.=(8.0X107% exp [(-3.8X10")/RT]eeeeces seenes ®) Temp.(K) k. X10° k. X 10°
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BHERTEHRICRB L FFYAMRVEV RN Y BF b Y 9 b DBEERET - 2R, #550K2 575K £ TO
HEHECE-BRAEE, THKUETEI2BVE_BARO 2 2070 XM oKD T L0¥ - 7o, B--BEE.
1 ROUWRBHE T, BSEMBR. L ROYEBETRUT LI LBTEL, £, BELE TR BUOERELE
Urohs, KESREETS CLLLVBBARET I EMNTEL,

Nomenclature Literature Cited

E :Activation energy of thermal cracking (J/mol) 1) Umehara,T., P .Harriott and J.M.Smith, AIChE

kl,k2:Rate constant 1/ sec) Journal 29,732(1983)

kl':Rate constant for the steam-gasification reac- 2) Umehara, T., P. Harriott and J. M. Smith,ibid.
tion,Eq.(6) (kg./ (kg of virgin carbon when the 29,732(1983)
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sample attains reaction temperature),((s)(Pa)) 3) Umehara,T. and J.M.Smith,ibid, 30,177(1984)

ky'";ks':Parameteres in rate Eq.(6) (Pa’)  4) Umehara,T.,Research Report of Nara National
pH:0O, pH:Partial pressure of steam and hydrogen College of Technology,23,49(1987)

(Pa) 5) Umehara,T.,ibid,24,95(1988)
q :Amount adsorbed (g/g-carbon) 6) Suzuki,M.,D.M Misic,0.Koyama and K.Kawazoe,
qo:Initial amount adsorbed (g/'g-carbon) Chem. Eng. Sci.,33,271(1978)
Rg:Gas constant (J/mol*K)
T :Temperature X)

t :Time (sec)
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Fluorimetry of Urea by using of Optical Fiber

Masatoshi Oue and Shin-ichiro Suye

Urea in solution is enzymatically hydrolyzed to NH.OH and CO:, causing a increase
of pH with a concomitant increase in the fluorescent intensity of the dye. A

fluorescent pH dye has been used to determination of wurea. A light of

fluorimetric

fluorescent radiation is collected in the

detector. The response is within 2 min.

The improvement of chemical sensors and
biosensors as analytical methods is a well
studying field in the analytical chemistry. This
is attributed to the ability of biological molecules
or organisms to react specifically with a target
analyte. Those biological substances, such as
enzyme, antibody, intact cell, biomembrane etc.,
are immobilized directly onto a suitable
transducer. These are useful in biochemical
analysis, such as medicine like a clinical
inspection, first introduced by Guilbault.!

Substrate reacted with enzyme is converted
to product and its product is detected by the
electrochemical transducer. However, these
electrochemical devices share important problems:
a stable reference electrode and a risk for using
it in vivo.

Recently the development of biosensor based
on optical fiber has been in analytical chemistry.
This is due to the ability of transducer of
biosensor to detect in vivo. Examples of this
research are the pH optical sensor, described by
Suzuki and Luo, detected with a fluorescent pH
dye passing through optical fiber ** and enzyme-

based fiber-optic sensor detected NADH (nico-

spectrophotometer is  used

to excite fluorescence and the

another fiber for transmission to the
The detection limit is 2.0 X 107° M urea.

tinamide adenine dinucleotide, reduced form)
producing by dehydrogenase reaction.*® The
clinical inspection® of disease in the field of
medicine and the process contirol © of Japanese
Sake in the field of food need the method of deter-
mination of urea by using of miniature monitor.
Ordinarily urea concentration 1is directly
measured on chemical reaction, which is the
reaction of diacetylmonoxime and urea, of
colorimetry or indirect method on the biochemical
treatment is used to them. Indirectly the detection
of the pH change’® or NH,OH" instead of urea
has been studied and reported. Enzyme reaction
helps the improvemeﬁt of the urea sensor. Urease
is immobilized directly on a transducer like a
ammonium  gas  electrode,” field effect
transistor ( FET )**, hydrogen gas detector ( Pd-
MOSFET)'® and so forth. The immobilized urease
[EC 3.6.1.5] catalyzes the hydrolysis of urea to
NH/.OH. The increase of OH ion concentration from
production of NH,OH modulates the transducer.

In this paper, the fabrication of optical
fiber and cell instead of conventional it and
preliminary evaluation of the determination of

urea with fluorescein sodium salt as a fluorescent
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pH dye are described. Urea is hydrolyzed by
urease to NH«OH and CO, based on the principle
of enzyme reaction. A trace amount of urea in
serum is also described as a practical application

of this fluorimetric method.

Experimental

Chemicals

All of the chemicals were of analytical grade
or better and were purchased from Wako Pure
Chemical Co., Ltd. For the buffer solution, 1 X
107" M KH,POs was prepared. Urease [EC 3.5.1.5]
from jack bean(Toyobo Co.), Toyobo Grade II(157
units/ mg-solid), were dissolved into the buffer
Control serum [ Wako was used.

solution.

Demineralized and diétilled water was used.

Apparatus

Fluorescence intensity, Ir was measured with
Hitachi 650-10S Fluorimetric spectrophotometer.
The pH value was acquired on Horiba F-8L pH meter.
Optical fiber was Mitsubishi rayon SK-30P.

General Procedure for Determination of Urea
The solution of 1.5 X 10° M fluorescein

sodium salt was prepared with buffer solution(pH

xcitation
fluorescence

- fiber optic

|=

- —— water

= cell

L

magnetic stirrer

Figure 1. Schematic diagram of fiber optic sensor
for urea determination.

5.5). To 1 ml of this solution, 10 #£1(10 units)
urease-buffer solution(1 kunits,” ml) was added.
This urea-urease reaction mixture was taken
into 1 ml of cell and stirred at 37.0 C. After
incubation for a while at 37.0 °C, 5 ul of each
molarity of urea aqueous solution was added and
reacted with urease for 10 min at 37.0 °C. The
fluorescence measurements of reacted solution in a
cell was carried out by using of hand-made optical
measurement apparatus(Figure 1). The band pass
was adjusted to 5 nm in both of the excitation and
emission waves. The Ir values were measured at
512.5 nm of emission wave length on 488.0 nm of

excitation wave length.

Results and Discussion

Fluorescein Sodium Salt Concentration

The relationship between Ir and fluorescein
concerning  with
various kinds of concentrations, 1.5 x 107° M,

15X 107° M, and 1.5 X 107" M, was investigated

sodium  salt-buffer solution

with 1-cm quartz cell without using optical fiber.
Although the Ir was greatly increasing at the
concentration of 1.5 X 107* M, it was impossible
to measure the Ir value difference of increasing
below the concentration of 1.5 X 107" M by using
of optical fiber, in order to loss of Ir passing
through the fiber. As the result, the optimum
concentration of fluorescein sodium salt-buffer

solution was decided at 1.5 X 107 M.

Calibration Graph

The optical fiber response is based on the
change of the fluorescence characteristics with
change pH. In order to elucidate measurement
concentration ranges for determination of urea by
using of optical fiber, investigation of linearity
of the calibration graph was carried out. As the
0.06 M urea aqueous solution was continuously
added to reaction solution under the dynamic

conditions, increase of Ir with change in pH by
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Concentration of urea(x 10° M)

Figure 2. A typical calibration curve for urea

following enzyme reaction was occurred. Between

02-16 x 107
calibration graph showed good lipearity(Figure 2).

M of urea concentration, the

The linear calibration graph did not pass through
the origin, because the fluorescein was contained
in the blank solution. In addition, enzyme
reaction of urea-urease was done within 3 min.
Furthermore, the amount of enzyme was 10 units.
These results show the possibility of quantitative

analysis for urea.

Effect of pH

The pH conditions of the initial enzyme
solution is an important factor for the relation
of Ir and urea concentration. In the enzyme reac-
tion, measuring the initial pH could be employed
to avoid changes in background pH and so forth.
Some degree of the difference between the last and
initial pH was needed to the application of deter-
The buffer solution of 0.01 M
KH:PO, was adjusted with KOH at the pH of 5.0,

5.5, 6.0, and 6.5. The

mination of urea.

strongest fluorescence

appears at high pH, lowering the pH reduces the
[r. Two linear response regions are observed, one
from pH 2.8 to 5.0, and a second with a steeper
slope between pH 5.5 and 7.0.'* After the enzyme
reaction, the pH response remains the same as just
pH change, as shown in Figure 3. The lower
initial pH than the higher has revealed much
The Ir

change of fluorescein is pH dependent, with a

more magnificent Ir change at the end.
maximum at pH 8.5. However, this reaction,
decomposing urea to NH/OH and CO, has occurred
with urease, so the activity of urease is also pH
The
depending on stability,

dependent. best initial pH was 6.0 for

response, or activity of

enzyme.

50 " VV:‘, ’ -

40

30
O pH7.0
@ pH6.0

Relative fluorescence intensity

20
1 H5.0
10 P
I 1 1
1.0 20 3.0

Concentration of urea(x 1073 M)

Figure 3. Relationship between pH and relative

fluorescence intensity.
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Effect of Buffer Concentration

The observed influences of enzyme reaction
and Ir value of urea under a condition of various
buffer concentrations; (2.0, 10.0, 15.0, and 20.0)
When the

concentration of buffer solution has been reduced,

X10"* M are shown in Figure 4.

the slope of Ir vs. the conceniration of urea is
sharply increased. High buffer molarity might
be covered the slight difference of pH of decom-
posing urea. On the other hand, as expected, a
progress changes of the Ir may merely depend
on the urea decomposition by urease.
However, the reading range of measurement of
urea was decreased at 2.0 X 107° M buffer
solution for easily reaching the top of limit Ip
value, nevertheless the Ir evidently changes. A

good linearity of the relationship between the

o 2x10%M
® 10x10°M
@ 15x10°M
1 20x10°M

30

Relative fluorescence intensity

I 1 ! ]
1.0 20 3.0

Concentration of urea(x 107 M)

Figure 4. Relationship between buffer
concentration and relative fluorescence
intensity.

concentration of urea and Ir was shown up to
1.8 X 107* M of urea concentration in the
condition of 10.0 X 107° M buffer. Over the
15.0 X 10 M buffer, the slope was not so steep
compared with 10.0 X 107* M buffer. This might
be caused by the reason why the buffer capacity
is stronger than the pH change of NH.OH with
decomposed urea. Under the condition of 10.0
X 107* M buffer solution, the measuring range of
concentration of urea has revealed widely 4 X

107" Mto 1.8 X 107° M.

Determination of Urea in Serum

Determinations of wurea in control  serum
without and with artificially added urea were
carried out as follows optimum content conditions
of urea-urease reaction mixture: solution was
based on the mixture of 1 ml of 1.5 X 10°° M
fluorescein sodium salt—10.0 X 107° M KH.PO
buffer solution(pH 6.0) and 10 £1(10 units) of 1
kunits/ ml urease-buffer solution. The commercial
control serum sample contains too small amount of
urea to determine the urea, so 100 1 of control
serum was added to urea determination solution.
However, the Ir of this solution has decreased and
it is impossible to determine urea. This might
be caused to dilute fluorescein sodium  salt
concentration with the excess addition of 100 x1
control serum into the reaction solution than
usual{10 u#1). The suspension of a solution by
the protein in serum has also prevented the Ir
detection of fluorescence due to scattering.
Determination of urea in the sample such as serum
has been needed to promote sensitivity and to
decrease the amount of added sample for less
unaffected.

Investigation of the lowest limit of determination
range of urea without serum under the condition
of 20 X 107* M buffer solution(pH 5.0) was
considered. We found it was possible to improve

the determination range of urea turning to lower
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Fiugure 5. Calibration graph for the
fluorimetric determination of urea without
(A) and with(B) control serum.

concentration, from 2.0 X 107* M up to 2.0 x 107°
M, though the measurement region was narrow than
high molarity buffer solution. The sensitivity was
improved 120 folds at the detection limit. Calibration
curve is shown in Figure 5-A.

In the above described condition of buffer
solution, 2.0 X 10°* M buffer solution (pH 5.0),
urea in a control serumm was determined as an
application experiment. 1 #1 of control serum
with artificially added urea was taken a place of
cell contained reaction solution and reacted for
10 min at 37.0 °C. After the reaction, the Ir of
the resulted solution was measured ( Figure 5-B).
The relationship between Ir and urea in the serum

was not so good linearity, like a parabolic curve,

and the Ir value was diminished compared with
Although

the small amount, 1 1, of control serum was

their value of the calibration curve.

poured into cell, the suspension of protein in a
serum was still detected in the reaction solution.

The time response curves of this probe in
urea with and without serum are shown in Figure 6.
Both of the measurements were carried out
simultaneously added urea with and without serum.
The Ir value of urea is observed to reach the
highest response value within 2 min of measurement
and keep the constant Ir value, not depending on
the urea concentration.  On the other hand, the
response time in a solution with a serum was
required approximately 2—3 min to reach the
highest Ir value, which has gradually decreased
from the maximum point. The time response curve
graph of the solution with a serum was shown such
a imperfect reversed U-shape with a maximum at

2—3 min. This can be attributed to the varying

suspension of protein species In serum. We

Relative fluorescence intensity

2 4 6 8 10 12

Time(min)

Figure 6. Time response for urea without(A) and
with(B) control serum. The vertical axis means the
difference of I¢ of urea and background.
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suspect the suspension prevents much more than the

increasing Ir.

Conclusion

The pH changes depending on the urea-urease
reaction mixture were replaced by the Ir of
fluorescein sodium salt and the determination of
urea was successfully occurred below 1.6 X 107* M
under the condition of pH 6.0 (10.0 X 107° M
fluorescein sodium salt-buffer solution) by using
At the pH 5.0(2.0 X 107° M
salt-buffer

of optical fiber.

fluorescein sodium solution ) , the
measurement region was narrow, but the 2.0 X
107°* M urea concentration was determined. Urea

in a control serum was determined lower
concentration, under 5 X 107® M, by this method.
High concentration of urea with serum was

caused suspension by protein.
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Cultivation Characteristics of Yeast in an Airlift Bubble Column

Mikio Kawagoe and Shin-ichiro Suye

Batch culture of yeast cells was carried out in an external-loop airlift bubble column. The

effects of temperature, gas velocity and concentration of components in a medium on growth

rate were investigated. As a result, no effects of gas velocity on growth rate were found. Com-
ponents in a medium such as yeast extract, malt extract, peptone and glucose affected the growth
curve significantly. Lag phase was affected by temperature, and the higher the temperature the

shorter the lag time. Furthermore, we attempted to simulate the growth curve by the structured

model proposed by Tsuchiya et al.
mental ones.
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Table 1 Experimental conditions
Run | Temp. Gas fiow rate Concentrations [g/ L]
o Mak f Yeast
No. | [C] |[mL/minl] [vvm) Co Cs Cu Ce aker of Teas
; :232 700 0.307 50 3 3 5 Kaneka Co. Ltd.
3 15650 0.680 100 6 6 10
4 700 0.307 160 6 6 10
5 30 1550 0.680 50 3 3 5 Oriental Yeast Co.Ltd.
6 700 0.307 100 3 3 5
7 700 0.307 50 6 6 10
Note: Cs, Ce, Cy and C» are Concentrations of glucose, yeast extract, malt extract and peptone
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Fig. 2 Typical cultivation curve
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Table. 2 Parameters in the model
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Au= RTIn(-2b) (1)
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FIBR i LT,
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Ci = Cs exp( ) (5)

&85,
2. 2 HROBRRUERER

HROBREE., BEEEGERIDRE & IFRRE
ZOFI BT B LRET B L,

BRI
g: — k{C—Cs exp( f;‘; ) ) )
C—Cs exp( ri:,;’ ) >0
VAR
:f =k (C—Cs exp( f;?r )} (7)
C—Cs exp( f];(; ) <0

C—Csexp(2vo /rRT) = 00K, EEMNTIRELE

BHed, PHRELNL S, COKOBRNTEELR
FHTFE (r. )EBV, ®RATHRSh 3,
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MS-algebra 2B AR RITONT

On a dual algebra of MS-algebras
Kenichi ARAGANE

In [3], MS-algebra (MSA) was defined as a common abstraction of de Morgan algebras
(MA) and Stone algebras (SA). MA is equivalent to weak fuzzy set calculus (WFS) defined in
{4] and SA is also equivalent to pseudo-fuzzy algebra (PFA) defined in [2]. In [1], we defined
quasi-fuzzy algebra (QFA) which is the dual of PFA. In this paper, we consider MA* and QFA"
which are equivalent to MA and QFA, respectively. And we define MQ-algebra (MQA) as a
common abstraction of MA® and QFA® which is the dual of MSA. Moreover we define
MQS-algebra (MQSA) as a common abstraction of MQA and MSA.

1. WFS, MA and MA*
547 (2,2,1,0,0) oOREFR A= ; A, Vv, ,0 1D 2F23,

[EF1] A OEBOX x, y, z KXHLT, RD Fl ~ FI BEOU-LE, RERA2H7 » V-BLEE(WFSD
& k3

FixN"0=20 FI'x v1=1

F2x N1 =x F2Xx vVO=x

F3x AN x =x F¥ X Vv x=x

FAx ANy =y Ax FA'X Vy=yVx

FBsx Ay Az=xA(GF A2 F’G@Vy)vz=xV (y V2

F6x A (xVy)=x F6x v x Ay =x

Fix A Vad=GAPVERAD FI'xviAd=GGVYAEKYV2D
F8 71Mx Ay)="1xV Ty F&1(xVy =T1TxAy

F9 117 x = x.

[ &1 ]
(1) F2, F2', T4, F8, F9 M®bO > & 11 0
(2) F4, F4' F6, F6° MEDOIDEE x Ay
( 3EH )

D :F2T x% 10 KRLTHBIEEELBE, F8, F& FI &b 71 v 0 =0 %k F22Tx% 1
F3E N1 vO0="11Th300 11=0BRVIL>. ESKIOMAREEREEE, FILD 710 =1
BERD LD,
(2): 2 KOWT.F4, FA' F6 EBEELD y =y Vi Ax)=xVy €o0TsbHicTi 3,

( GEBR#E D

1, 71 =0 HBEbi-o.
X<>x Vy=yDBRHID,

it

[ B%&2 ] WFS OB, L F2, F2°, F8& ZK% 111 = 0 20 mMA b 08EO I>RERE U %
de Morgan algebra (MA) & &35,
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[ %3 ] WFS 0B, S F2, F2', F8 #B% 710 = 1 2UMALbDBRVIIOREEKE A 2 MA® &
&3

[ #&E1 ]
(D) A X WFS TH5 < A id MA TH3.
@ N id WFS Th3 <= WA i3 MA® TH5.
(™)
A= 20T, EFR1IOWDLSHELHATHS. & K2V T. FI° LEE1DQH»S F2 BERHI-.
F2" $RfTH3. TG Vvy) =TT 0xV T 7y) =17 xAT0y)="1xATyh»b
F8 BEkbhir-o.
@) : DEREMRIcTE S, ( FEH% D

2. QFA and QFA"

[1]) iBVT, QFA BROLSIKERSNTV S,

[E&’4 ] A DEBOT x, vy, z IKHLT, EX1D F1 ~ F§ &&kD Fl0, F1l kb >+ %, RER A

Py > DA RH(QFA) E & 48
F10 M TIx VX=X
F11 x V 1x =1,

(1] oFE1OWPS, ROZEHBEDID.

[ &2 ] F2°, F4° F10, F11 D2 &% 70 =1, 11 = 0 BEHID.

[ £%5 ] QFA O28HP 5 F2, F2, F8, FI10 2% 11 = 0 UM 600K >RER A %
QFA* & X4

(82 1A 3 QFA TH3 <= A i3 QFA* TH5.
11 ]
= HohThB.
< :F2 & F2 BFE1OMLEIKTH 3.
F8 : F6' OMLIEEELEE Tx = 1xA1T G AY. BEELOQLS

TEAY)V TOIx =T Ay) e (a).
y=yV x Ay OfBEEEELD, BEIO@DDS TG Ay) V Iy ="1(x Ay = (b).
@, M &¢FHs T GAY VOxYV dy)="&EAy) - ().

gL GAYVOxVY I =GAY VIOV Ty=(GY IxDAFYVY 1INV Iy =
AAGYVY TNV Iy =FGVIay Vv Iiaizx=1V lx=10mWIBKEEEELSE 1 G Ay
AN (IxVvay)=0chdbs TxV Ty=CixVvV 1y vi=0CxV I1IppVv(OkAy
AT(TIxV Iy =((TxV IV IGAYDALTIXY Ty VvV IaI(ixV y)s=

(xVv APV IAIGEAYYIAL =3 AY)V 1xV Ty .

£oT, (@, @ »5 T x Ay ="T1xV Ty BRHIUD.

FO: 79 xvx=((TTxVOALl =11 xV)A(xV I1x) =17TxVx)AX
VT TxvIA Tx) = xVvV(TTTxVIA T =xVv{TTTxATTx)V A
TIx)) =xVvV(EVIORDVxATD =xVOVEAT)=xVEATx=x

( EEBA#E )
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3. PFA, SA and MSA
[2] &BVWT, PFA BROIICEBIHO TV,

[EH6 ] A DHBEOT x, v,z KHLT, ER1D F1 ~ F8' L&D F12, FI3 BRI -> &%, RESR
A 2% 7 > V1 REPFA) & &3

Fi2 xV 1 Tix =717 x

F13 x AN T1x =0.

(2] oEEB1IOW, S, WD EHKDIS.

[ &3 1 FI',F4, F4, F8, F12, F13 BEhiU2EE 10 =1, 711 = 0 BKHIL-.

[ %7 ] PFA OAEDS F2, F2', F8, F12 2% 1 0 = 1 23 MA08ROI>RER A %
Stone algebra (SA) & k4

[ #E3 ] A 2 PFA Th3 <« U i3 SA TH 3.
( )
= HobhTH5.
< :F2 & F2 dHBE1O0LERTH 3.
F8 : fif2 LPoicTES. 2%, F6 OlIIKEEELEE Tx = 1x V1 &xVy EEl10@H,

57X VyY)ATIx="T1(xVy) = (a).
y=y A& Vy OFILEEERED, EE1O@H»S 1 (x V YATy="&EVy - ).
@, M H»5 TG VYACIxATY = (xVy) oo ©.

TGV ACXA TP =GATITXATTIYVEATIXATY =0V 0=0 OFIK
EEELEDE TG VY VIOI(IxATyY) =128»5 TxAdJy=C1xATTy) Al
=(IxATIYPACGVYVIA(CCIxATIYY =C1xATTYATEKEVY)V
U2 A7 ATOxATIYN) =TxATTYATTEVYIVE =1 GVyY A
(M x A y) e (@).

T, (@, (@ 5 7 xVy = Tx A Ty BEHID.

Fi2: 7 7x="177xV0="T17"1xV&EATITx) = 1 7xVx)OA(CTxvVv 1x)=
MO xVIOATI(TIxAX) = (I xVIOATD =(C11xVXIAL =11 %x V x.
( EHEER )

[3] EBVWT, MA & SA iRHBURBFELLT MSA BROLHIEZEIhTWVAS.

[ %8 ] ADEEORX x, v, z KHLT, %1 D Fl, FI', F3, F3', F4, F4', F5, F5°', F6, F6", F1, FT°
LD MS1, MS2, MS3 #Ekbr>& &, RE%E A % MS-algebra (MSA) & X3

MS1 xV 1 71x=""Tx

MS2 T AY)="T1xV Ty

MS3 11 =0
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4. MQA and MQSA

MA* & QFA™ THBERRBEFELT, MQA 2RO LD IKERT 5.

[ E&9 ] A DEEOTET x, vy, z KHLT, EFE1D Fl, FU', F3, F¥, F4, F&, F5, F5°, F6, F6", F7, FT°
LD MQL, MQ2, MQ3 MEkbiro & &, RE%E A % MQ-algebra (MQA) ks

MQ1 T TTX VX =X

MQ2 7Gx Vy)="xA"y

MQ3 20 =1

[FEE4 ] MQA KBLTKROI EMBRYID.
1710 =0
2 77 rx = 1.
@ 11 =0

( EEH )
M MQLTx%20KRF2LE TTI0V0=0 HELO () LKL F HMRLTHHS 770 V0
=770, kT 1770 =08KHILD.
(2) : MQl OEHICEEELDE MQ2 5 1 11 x A 1x = T1x £k F6, MQL £ 71 71 71 x
=TT TxACTTTxY ) =TT Tx A TTx CHAD, N1 T x =71 x BERHILO.
@) ML Tx%20ikF3E, MQR &V 0= 10Vv0 = "11VvO0 £/ F2 b 711V O0-=
Tl o&k-T 1 =0 BERHIO. (REHR#ES)

[ER10 I x, vy % A DFEBOXLETSE. RER YA BT x Ay =x % x sy &8L.

[ 1] EEBRICRDEEMER DI,

[ E#&1 )
A MQA THY, EEI0IKED x £ y BERINS <= A OFEDT x, v,z LT A TKD
T1 ~ T12 HBERDII-.

Tl x = x

T2x 2y, ySx2x=y

"T3x Sy, yS£z=>x =<z

Tdx=y<e=xVy=y

T50 = x T6'x <1

T6x ANy <x, x Ny=y T6'x £xVy, y<xVy
TMz<Lx,z25y>z=x Ay TI'x £z, y<z>xVys=sz
TxAGVDEGAY VEAZD, T8&VyY AV 2xV(yAz
TMPxsy=>"1y < 1x T 71 1x £ 11y e 1y < 1x

TI0 7 7 x £ x
TI1 7 x ATy 1&Vy
T12 x = 1 0.
(i)
=
Tl : F3 SR>,
T2  x =y, y=<x¢,9bEx Ay =x,yAx =y Thh, F4d oY,
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T3 :x 2y, y£ze33,xAy=x,yANz=yThHY FsroxNz=GAy)Az=xA
(yANz)=xANy=x THRHUD.

T4 BEE1D (2) ORI,

T5 : F4, F1 5 0A x =x A0 =0 THRHIUD.

T5 : F1I' & T4 »oEbDILD.

T6 : F5, F4, F3 6 x Ay Ax=EGAXDAy=xAyTxAy=x PEHID.

B LT x Ay £y DI,

T6 :F6 dd x = x Vy MBEROYD, F&° L F6 b y < x Vy dEKHIUD.

TT:z25x, 25y ¢dB,2Ax=22Ay=zTHEN Fihoz2AGAY =GEAXAY
z2 Ay =z TERYID.

T xS 2, y522&¢33LxANz2=%x,yAz=yTHD, FALFT PS5 GVyYAz=(xA2
V(y Az =xVy THRBILD.

T8:FTEFIDPO AV AGAPYY A2 =GGAGFV2DANGA{V=
x A (y VvV z) TEYILD.

T8 bEBRICERD L.

TI:x Sy t92LE T4 EDxVy =y BILEEEL2E, MQR2 »S Tx A Ty = 1y EHOK
RTA=R

T : =2 RS2VTC. T 1x S 1y EF3ET4&D 1 xV 1 y="1 1y BBEEEERESE
MQ2, F4 EEEAD@DDS 1y A L x = Ty EEDRDLD.

& K2V T. T »HEDID.

T10 : MQL & T4 HORD .

TIL:MQ2 EFI ML (Mx A ITYNATGVYY=CxA TN ACIxA Iy =

N x ATy ERRHERDIUD.

Ti12: MQ3, FI' T4 5 x V 10 =x V1=1= 70 THHID.

<

I

XSy <> xAy=x THdIE 2 ROVT. xSy ¢F5E xS xKTT 2f-Tx = x N y.
FRL,TOLD x ANy S x. £oT, T2H25 x Ay = x BEDIYD., € K2WT. x Ay =x ¢&95& T6
£ x Ay £y ThY, x =y BERHIUD.

FA.T6HDO x ANy Sy, x AySxThY, TTMEDxAySyAx ARy AxZx Ay T
T2 »SEH .

F4 : T6, TT & T2 »oEKICEY -,

Fl : T5 & F4 #5HHI-,

F1° : TS’ & T4 5SROI,

F3 : Tl »oEkbiro.

F3 :T1 & T4 oKD,

Fo:T6H»5 G AY)ANzSxAy. ThET6Dx ANy Sx,xAy=yTT3%2f>&
(XAy) ANz S x oo . (X Ay) Az Sy e ).

FhT6ERO6 GAY) Az =2 (2 ETHRTT2S5E G A YY) AzSy Az 3).

M E@RTTZEESE A AzExA(GAD BBRELTxA G AZ) S GAYAZ
£oT, T2 oKD,

F5" bEBRICERY L.

F6:T6 O x £ x Vy »oEHIUD.

F6 :T6 D x Ny < x&TdHs (xAy)Vx=xThy, F& Lbkbir-o.
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F1:T62 0o x Ay =x,xANz=xThy T 25 GAy) VEAZ S x - .
T6, T6" Ao x ANy <y, y=<yVz ThD, T3%2f>E x Ay =<y Vaz @AKIxAz=Iz
zE2yVzhoxAz=2yVaz ThKIKTT 23f5& Ay V& A2 Sy Vg o 2.
@D, @ TTT 2FE5& G Ay) V& AZ Sx Ay V) 3.

ZIT T8 & (3) T T2 2HEX KL,

FT° bRIBRICERY 3D,

MQL : T10 & T4 »SEEDHIL.

MQ2:T6 TTI%RfESE W (xVy <%, 7GVy £y THY, TTH»S Tk Vy =S
Tx A Ty FIT, chE T i T2 RS ERDUO.

MQ3 : TS5 &b 701 %4, TI2H51 < 10 £-T, T2 KEVEHILO. ( EEEEKE D

EE 1 ERBRICRD T &Y.

[ F&S ] A i3 MSA Tho, FHIOICEY x £y BEHESNhE <= A OFBEOTHLT A TEHR1 O
Tl ~ T9 &RoO TI0, TIL, T12° HEKDI-.

TI® x <71 71x

Ti1° T EAY) S TIxV Ty

T12° 11 £ x.

[ #8841 MQA EBLVT T (x Ay) = 1 x V 1y DBERHID.

Q13 D)
T6 I TI 2ESE T x= TGAY), Ty T&GAyY THY, TT 25
TxV Iy s & Ay) - (a).

T6, TIO 25 1T 1 x ATy 3x=Lx, 1TAxATTNys 1y =y Thh, TT 5
TMTIXA Ty S x Ay T MR TIODS TGAY £ T TIx AT TY)

=37 CIxV y)L TIxV Oy e ().

-oT, (@), (b) ET2H56 T Ay ="1xV 1y BRHID. ( 3o )

[E&F11] A DEBEDOXT x, v, z KHLT, E&1D Fl, F1I°, F3, F3', F4, F4', F5, F5', F6, F6, F7, F7°
& EEAD Fll & FR/E6D F13 B I-L &, R¥F%E WA % Boolean algebra (BA) & &35,

[ E#&12] A OEBEDOIT x, v, z KXLT, &1 D Fl, FI°, F3, F3', F4, F4', F5, F5', F6, F6", F7, FT',
F8, F8 & E®4D () wElvi-&%, REE A % MQS-algebra (MQSA) & &3, ‘

[ &6 ] Ak MQSATHY, EHIOICEY x < y BEHEINE <= A OFEOTIMLTA TER1 D
T1~T9° T11 &E&ES D T11° &RD TI0® HBEROILD.
TI0* 71 71x £ Tix.

[EH2] M1k uBEFHTE, RO (1, Q) PROMNSILEERTI6DLT 5,
1) RAIDTFTORMFRE, LORBROBARTH 5.
2) ARRERATHY, B BREEBTHBELT, BRE A X B 2EL5L, ko (i), (i), (i) 25
BbiLo.
@® A X B BRERCTH3B.

G1) A X B BRERATES <= B BRERDTH 3.

({i)) A X B IREFEBTHS <= B IRKEDTH 3.
COEEF20BENS [ 3] TRIATVIDLREBEE K3, K4, K5 OBEGED I,
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D BA BA MA BA
Y\ / N\ AN QAz N e QFA/ N
A B MA SA QFA MA M
N Y \ Y N ¥ " N/
C MSA MQA MQSA MQSA
X®1) X®2) (X3) (X4) &s5)
[K3ik>\WT ] RO MDD,
(DA & BATHS => YU & QFATH 3. A i BATHS => Y 2 MATH 3.
A X QFATHS = U i MQATH 5. A MATHS = A i MQATH 3.

2 U ik QFATHD, B 3 MATHBLT 3.

O A X B 3 MQATH 5.

(D A X B & QFATHS <= B i3 BATH 3.

Gi) A X B id MATH? = Y & BATH 3.

( &8 D

) : HobhTHS.
@ D11 PVEYP=CTxV 3Ty Vy) =& yVvy =&y
() : =2 rR2VWT.yeEB ETE. LD =& YV I y=GGVIx yV Iy »b
yV Oy =1 &5, COmMAREEEREEE y A 1y =0.
SOV x, vV Tk, y =GV x,yV 1y =D,
Gi) : =2 r2VT.x €W &3, 11, y) = x,y) > x = 71 71 x,

XA Tx =71 07xAIx="1C1xVvx) =711=0.

ERHDVT.x €A EFB5. x=xA1 =xA(1xVvV1Tx) = (AT V AT x)

=0VEATTXY =xATTAxTHD, T 1x =T IxA1l="71TTxA(xV TTx)=

CIxAXDVEOTOxA T = (O 1xAXDVOE=T1TTxAxTHEEPox =" 1x B

BOIL2. &oT, 1, y) = (1%, 7Ty = (x, ¥). ( iEHEkR )
SEM

1. We&E— et B, B0, VI REORLMICOVWT, AREERFRE BARABRER
905 (1992), 1—4,
2. me#E— NN R, B VIREOESMI VT, KREXERFRE HRAMER
%90 & (1992), 5—6.
3. T. S. Blyth and J. C. Varlet, On a common abstraction of de Morgan algebras and Stone
algebras, Proceedings of the Royal Society of Edinburgh 94A (1983), 301—308.
4.7k B, BTy V-BRABEDOY —F v btk AR | KIRERRFRE BRMER
% 88 5 (1991), 39—42.
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Madness and Point of View

Etsuo KATAYAMA

The governess,the heroine and narrater of Henry James’'s The Turn of the Screw,continues to see the
fantastic figures and be beset with the fear of madness throughout the story. What causes her to see
those figures is,for one thing,her point of view based on her idea that the ghosts of Peter Quint and

Jessel are trying hard to possess Miles and Flora. Although some evidences which make that idea invalid

are often thrusted before her,the governess is too afraid of her madness to give up her peculiar idea

and point of view in any way. I'd like to consider in this study how the governess’s fear of madness and

her egotistical point of view. are interrelated and lead to the make-up and ending of this story.

Z OISO A Edmund WilsonicfR % & h 5 (R
&+ Robert Heilman% %1% &3 3MBELH O _ 2Ly
PATVWAET ERECAMSGNT VS, HEFOMR S,
EAMCROBHELBRERLCTHLEIA08H L, L
Ml MBEERESH>ETHUL, EROLGEHITL
Thd. M DHenry JamesSHEAOE L LB L 12 fER
REVWIHIBREEHEBLTVEOTRIEVES I h,
—fF, WEBRERICRROBESA VAL RS 5 7
A3 £ & D, Jamesi COIERZELHBE T O BHOD
BIIAMEBIEL L TEVDIEAS W, 1, Wilson®
L. COYREDOE AL Dgoverness® [ HHME %
R oMEEAERE | "a neurotic case of sex repression””
ERBDMFTLEAEL, BLRERROBRIRE155
M, HEOBEERIGHELIESELE, CDXHE—A
FrflV NS, ZDgovernessHF DEICL ORI T3 &
DB 3 o Biz, BIA T3, Shoshana Felman®Wil-
liam R.GoetzAgoverness DREKICHERE ST T, &H
TRERXERRL TV S, BORUEERSZCEERE
KEE—HWL T, ZOEKREME (Miles & Flora) ic#z
BT 5 &ET. governessiR BROERETHL LS &
LTWBEEXZY Linl. —#. ZDX5THVF
BENHERLERELELONBES I, £/, UEE%
REZERVOVRERER%KT DA 50, HwEE
KE-TLEAE, SIEERBCERLTLOEREE
BKLEVWEWSDOPIOEZ R THE, £L T, £
BRAOEENADAURMDS 2L HICBR 2, KRT

. BED LI BERAL S, CRUHBEORESEH T,
INEFTAELBEIcEhTEL, W 2rDPFEI>
WTERL, HET, COYEOPTHEHELSERE LR
LTV 3 Mrs.Grose & governess DBk Ic 2 LW T bR E
LTAiz\y,

SETRlyOBRKOEO LIt RS> nBOB 2 R /2
. governessid £ D I & #Mrs.Groselc B L L 5 &
Bo¥, THTR-ABEROBPIERFERT, &7
DEIEDTLE S,

It came to me straightway,under her contact,
that, with plain heartiness, mere relieved anxi-
ety at my appearance, she knew nothing whatever
that could bear upon the incident I had there
ready for her. I had not suspected in advance
that her comfortable face would pull me up, and
I somehow measured the importance of what [
had seen by my thus finding myself hesitate to
mention it. Scarce anything in the whole his-
tory seems to me so odd as this fact that my

real beginning of fear was one, as | may say,

with the instinct of sparing my companion. On

the spot, accordingly, in the pleasant hall and

with her eyes on me, I, for a reason that [
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couldn’t then have phrased,achieved an inward

revolution...(pp.179-180)° (T EMEE)
#ic. governessid. BEAICHEMETEEDO RV T &%,
HarHEEr oRmEhico, hobbhTRVRL T
LEWPD B, Z LT, BLORALRESHBIL>VLT,
BHOALZ M HSBOILbbhr-TL B, T3 L
T BENTEBRND TRLSHEA] (sane inference)
(p18OMEEEIN B &, MfBidgovernessHFICH 5D
TREVWRAEWS T LK B, LI THEESIC Tgov-
ernessOARY DAL Mrs.Grosell ZDFEET TV L
FEEHIKB oL olEE o1 H 5D, gov-
ernesst’. FIBREAHBLHBOTREVALEVS T
L%, TORAENRERL TV EERLTVE X
SIBA B, 2 h. O, governessiZ BN VLI
ERTVAILARBENCERLCVWADOTH S, T3
&L I OTEMAO THHOEE] L3, s
Mrs.Grose DR PO UEME 2R T, SEEZR TV 3H
33IMrs.GrosePUD AL 3B S D EVH T EEB
FEICEBR L 2B/RT A LUHD, AL, H
F L AEXTFIT 228 E, BEMNIC TR S 255 gov-
ernessit T ORID THBLEBFAL B T LT KR, 4
AR ZB50OHERN., governessic & » TR 5,
ZOEITEZTVL &, TDOFFEE. John Silver”$G
cetz"HE S XSty HAREATHEVWEACHE L.,
BlyTOHSDOITBAEMLL &5 T3 FHFLE
Zohd, £LT, COEELEFETE2—H>DFEL
LT, governessid. H5 DRI EBBELONE:RK
BLcbDTRIEL T HRKE RBEROL V. BlyoRE
CHIE T BB L EA LS T B, LivL, TCTgo
vernessid—oDBHEPL TV 5, 2% . HRLRLIE
ERHILE, BEREF—HLTVHOTH %,
—BicICHEShTVAE LI, JamesDXB PN
Williamd$JEEREELI B0, HLBOEEAL
ERBDLIIV, —FH. T Dgovernessid B 5 It iIE%
R3TEAERLER, TOEKUCHT 2BEL, S,
ZOEEMAICGRAS, SOEROBWRICLLD
LEBITARY. ZOEMOHPIC Mrs.Grose® Miles
PFlora%® B %AATLE S, £LT. % DgovernessD
EHOB T, MMrs.Grose®Miles®Flora® 5 Rt
3. BRNicb. EREObODEIICRAIBDTH 3,
LD L. TRRAERMRL ZER TR VDT, governe
sSRBELIVERELABEL G OFHREEL I EST
&3,

II

governess?BlyD¥E Fic R REISHmBlk. Wit KA
HOoBEOROAICENS, TORK. £DOHIE govern-
ess® U - L RAEDRT 208, Bt »0db0%
e BEY, 20 TAER T, governessid. ¥DH
MHERIUDldgovernessHE B HM T T, #HEHfh
DADEHNIZ - DEEHET 2 X107 5 (p.184),
ZOETZ. TDORES VaB dgovernessD W % &
L cRET, B BEROBVHMEL LE
Z &S ET BgovernessDILOELEEHMICEL TV S
&HicBA B, 2LT. ZORMO BN, B L kEE
BROBVHBELAS»THEEVIHEEEDLT L LE
Tl T & 5. governessidMrs.Groselc £ DB D5 %
T3,

governess?aE T E DB O RIS HMS, Hdid
—E@d BV, Bly CLHEIED N TV 7 Peter Quint D&
BE—BTHILEN, MBRARO—BORMTH Y.
B fIERO—BOFERTH 2 < L ZAMOEY 1265
B2 EK B, Thid, governessHFE BT D
BoO®KHE%. Mrs.Groseld RO QuintDF# /2L SHH
BLTWRWILETH S, ZOFOKHE. Heilman”
$Nathan B. Faginf® 8585 &Hic, BETRXCHS
NEBROKBETH B, £ LT, ZORBSETEICQuint
DBFEA TS L%, Mrs.Groseld 4% - TV 3, Mrs.
GroseDE L T governessDRIICBh i BodH b
SNEROEMAE L TWT, BlyOBBUCERNBH b
ZH &M, AL QuintBE & 7% - Tgoverness
ORERN LEZAZ30BARDEVITEDOL > B X
3%, 2D, Mrs.Groselc LN id, Quintid & FijBly T
BEHET-TVEL L, BREKETR T TR
B TERIAGTORBREATRETVAYTH S, L
U Mrs.Grose B & i3governessD RAIS Bt >\ T D
WEZMOT, TQuintb] EOFE- LT LE2HRIBLT
W35 L<., governesst C DFEiCEN AEICOT S »
TLEH5>DTH%, ”She wished,of course - small
blame to her! - to sink the whole subject;” (p.209)

ZhThd. QuintDZRI%E OE - 72 Mrs.Grose D #1#
BEITHN, TORE T, governessO R HAI S 0B
BEALZQUINOT-BTH S T L5, R EIRENCEN
Johiiciid, 25 LT, Mrs.Grose2 By D%
DRI AS, BRORLRMSBFRODETIIEL
TQuIntDTBTH % &\ 5 AT Mrs.Grose& DRI
BERO—BERT. governessi$ BN DER KT 5%
W oRNB T EHTCES, "It was the idea...that
led me straight out...of the.inner chamber of my
dread.” (p.194)

Z LT, governessid FH15ABAQuint DR &L
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HEZEBIRES ¥ T, QuintOT_F idgoverness T ld
B TMilesicBlUD 2T H L LTVWBEBA B LN
%, 1o\ Florall 3R DOBIEE DMiss Jessel D]
BHO-OTHELTWEEEZ B, govefnessl: EoT,
Milesé& Flora3Zh HOTBERRB &, BWOHTR
KD > THES 5N D T LEEKRT 5, 2L T,
governessBZ N SDTUBERNWEIR 33 E, Miles&
FloraR TR THEUDOTH Y (p.199). B H
B3 Ltk - Ty Miles& Floralt W T i3BlyD
BROFMPBRINZ LHERIRIELZ20TH 5 (p.195),
ZNTh. governessitid. QUIntOTEER DKL
—ATH D, Mrs.GroseZF1%, it bz OCTE%E
BT &k {bdh ->TWw3,"She herself
{Mrs.Grose] had seen nothing,not the shadow of a
shadow,and nobody in the house but the governess
was in the governess's plight;” (p.193)

ZhiEFiz, CEAFHBCMD LV THBAS® LD
ELTOBREVSBALLWEZ &, IOAL ICERs &
K3 &ET K, filk D b DEMA governessit & » T
WELIL B, ZOIHHEE, governessPA DAL IZH
CREOEMBRAZEVWHITETHD., FRENTEOR
B THHEE) LTV R EERNTIRR TS 5,
BEOEOARTEBORERHIT TLIR, governessid
Miles& Florak B L C BRT B L 51858, Thid T
HEEFELHEVIIDBLA, ZOLHINTAER
SHADBLDTH S, FDI &k, governessDEL D
EU S ERMAEERT 5 724 TR HEAHPRLE,IC
BT 5. BORKCHT 2AREERET A LICd
39, D EgovernessDLERIBIIRO X5 b
HqZ 5,

1 began to watch them in a stifled suspense,
a disguised tension,that might well had it
continued too long,have turned to something
like madness. What saved me,as I now see,was
that it turned to another matter altogether. It
didn’t last as suspense - it was superseded by
horrible proofs. Proofs,]I say,yes - from the
moment [ really took hold.(p.199)

ZLT. 20X 5 BILEKEI Y - L EEROBE T\
governessi3Flora: —@ICHICBTICITE, T OHBEIC
CES LEAEEZRD, —H, Flora®dHicHi® % &
BRDEBROFCIRUNICAT W 22 LA S S &
PR >TVBHREEOM A DIZT 5, governessD
HHSRhB, KAOKTAEEbLE S, T OFlora®
T8, EeHEHPTIOXBERITHEE LT TV
BAHERLZ B, £LT. ZOBEDT CH T, govern-

essREEEFloralc LB THVRLDIIT, Florad Z0
TE%RicE. Mrs.GrosellBiE 7 %, "Two hours ago,
in the garden...Flora saw!”(p.203) Z®D#, govern-
essidMiss Jesseld B—ME@ b TV DIz, #BIcHNO
T 13Miss Jessel’ &Mrs.GroselcBig 3 %0
My friend,with an odd impulse,fell back a step.
"Was she some one you've never seen?’'Never.
But some one the child has.Some one you have.’

Then to show how [ had thought it out: "My

predecessor - the one who died.’(p.204)
(FHREEL)

LR TFEERS L governess®E DL E % Miss Jessel &
WET & AEAN, LD SEKERM > TV 5T
1272 < T Miss Jessel DT-E A FloraiclRD > H &L
TWa EgovernessHEBEZ TV AR LR EWVWI T &
EECELTVAES A B, '

9 LT, governessi3HAADEZOEL & %I
B EFIC AN, Mrs.Groseic b ZTh A TE 2 &
B3, Lirl. ZDIHE 34 Tgoverness D F A %R
LTRABDOTHY, F=FH L THEEMICgovern-
essOEZDELEEZTHAL TR EBEFVEHVHDOTH
5, PlAE. FHEBRHLOALS IS BbLH LB
B RORBOIHicEIN AL EZELAS S LT B0
B, SRR OoN 3 —-RNEERATH D, ThTLT,
RAOHTREEEL, BELTWAEELLDR. £
IEZDZANEBHHEBBDHELELLZNETH B, ThH
Tb, DI & bgovernessic & » TR, BHOEZLD
TLEARTHERELO, CORRMOAABREES
B, governessiR T hALJE L EATHADHERICHEHZ
32 &E73<, Quint®Miss Jessel DUZLEIEL T, £
DEFEWNRLTWL T &R 3, ERBIC, T D#¥gov-
ernessiSEE PO EBAN OREB D b I3 T=FQuint DT
FLHAS T LIULBY, ZOKOBELOBE R, 4B
RfckHU, BOUEHSBVEARBREB L D TH D,
ZO—H RGBT ORKE LAEF K. QuintdT
BBV LEMEIEAEAT, LREBEOPITHELTIT
< (pp.222-3)o

III

10ELI., governessid. "R TFHFLBEVWEESL
BITVWBREVHIEZRESWAERLEBEALE-» T
Bl. CEORZRIGEBACLUCAETBLIINED,
FHREOTHAECKUBLREUONITEA B L > I
5, BlAIE, HAEFlorats~v FEKZIFHLT, -
Z20h -7 VicEBh, HEOHERTVLADIENM &
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governessid. Flora®s LRI #IBE TMiss Jessel DU R &
LZRWPoDT, BL2-TVBDREEEL 3(p.228)0
Lm L. governesstSiEOBZEOB L S PEOTE £ &
RBTAHBE, E1idMilesTH 3, fEF. T DMilesD
HEDOBEIZ. governessk O 5 3 fodic, Miles
S Floral R LEOLETHMARZETH B &hbd
% (p.230)s ZLT. DX HEREMMALZERIE,
Miles® T & 2 HICITHO X WFR LB > TV Bgovern-
essiCy mFRBVILETEILEBIEVHITLE
BZB1D1 EMilesid T 9 (p.234), Bl Milesk: & @
L RFTHITWILTTV B b DL, governess®E Vil
DOZELATERVBly TORBREETA2FFHL
Ty b EHEEMD 120 E VS5 (p.251) . BOEED
DERE > TRERHDESRLZHKTH D, MilesD
THOBRARCHZEA KR, BuILELBVFHAE
FHETIEE W (p.168) &3 B Mrs.GroseDE A H &F L
LI, BEAHELLTRDEXHIELTEIEZHTH %,
governessiC CD K I BEZABTERLVOER, FZIE,
L OMilesD&Kk %22 OEEDDEOHARLH R EL
THEBT B EMNTERVOR, MilesD B OREH
governessiC b LIV ETHBH, b LEEFED
TEZADE, 20O SRVEBROREAYX, HABET
WALHERUAIF TEZ &L S &3 3governessD %K
NTHVR[ATH 3, BHMSAOYBEEFR2IMBAOR
Wk D ICHIRT Begotismid. The Portrait of a Lady
DOFEHERTDIsabel Archer® Gilbert Osmond & & U &
JiZ. TDgovernessOHPIT SFEHET 5, Milesi BB DR
Hid. BE»icgovernessic & » T DYEBOKOLTE S
2050, 24FTMilesHEOOh SESN B ZOFRE @,
BOBARBILEDEORALEL, TOESEDH[E -
THREZOHIAD., BRORRIE - WS T &H
3T b (pp.306-7). Z DFEDOHAEHKidgovernessic &
BagGcbBEROLLBV, RAicbhB0id. K
LBEGMilesDFEOABT #MENICH VT, HEEK
KBS IMWDELRDAG T, BESELEVWS T ELT
THB%, BsHEL governessHELITH D 5L VWMil
esDIBROFE%E, FLAZQuintOEFE L FE TN T,
MilestBEEZEL TV A EEZBDERL L 312, RBD
Mrs.GroseDEZ2 A 53 5 & MilesD3E 31 BROR
Rid. KAOEHERMEL T, ThEHAR Y EE
LT, RARKET 2L 05, TOEEHDDELH H
LRTETHD,. ThELUT Miles2HELDELRD
fFI2DRBEEE ST &LIEEA S, LibL, gov- erne
ssicid, fUAZBSLRAIEOMELLTRS, CO&
SURENTEBRNURRAFETEIENTER Y, 55
DO, BAOEE®BELTRAMETH. BLoEBS

e LiF - thEBTH B, TD XD iSegotistic’S ]
3. Mrs.GroselcX}d BgovernessDREEICS R o0 5,
BRI EITMrs.Grose®. TROEXED» 5 THELEF
BRBOPNEELLTRTOVT, HADEROBRE .
EE-TWVWE, Ll £DgovernessBH &SV T
W3 &SI, Mrs.Groseld EH R 5, TENFEHDVT
VABRTOFHLEL Y b, Quint&Miss Jessel DT-ED
EEMENICAE LIBY -governessD ALE S LW
DTH 3B, "...she[Mrs.Grosel addressed her
greatest solicitude to the sad case presented by the
deputy-guardian[governess].” (pp.230-1)

Mrs.Groseldy GoetziE 5 &9 iz, RXFED LTI
DiZgovernessh 6 Z DEZ A KNI LT S vk
DAFhAD, BhIhDLTVWBE LIRS
B Z0fTHIRLT L bgovernessDEEN L TIT-» T
VB bHIF TRV, I, governess & D% DG
T Mrs.Groseldgovernessh 5 Miles& FloraZ =87 9
LHRDELOUTHLVERD SN, TREWELTH
M 5(p.288). Florak v v F vIiZ[ED AT, Miles
EFlora%k2b¥. —HIKHBE L > T3 (p.29),
Z OBERITy Mrs.GroseSFEREH - TV 5 Z & i3 gov-
ernessiC bbp > TH D, B, TOFRLEAEBIRAT
E. MROZ LM S, £D T &idgovernessD R HHIC
H2RTTHB, Fhifl. Mrs.Groselcxt L TH£/DDEE
Z2HOTH L3¢ Dgovernessts, K [(Mrs.Grose
O) BLIESVLTOEER. FECHRY. AL LWL
BuPholb-le LT, MOROWIKE- T
3N (p.193) & [H UMrs.GroseSEERB LTSN TR
oo, RAREIL TV hbh o v] (p.230)
¥ L, Mrs.Groselc g 2 EHOK/HLEL D2,
OFTBEBRLTVIDREA I, TOFEAEEL
HEOEHD SELTHIN,

WETEDORAN LI » #cFlora%# L T.governess
& Mrs.GroseldBliclamsv, £ O#iBEIC Flora® R
A0, T DR, HERICMiss Jessel DUBHBHN 50D %
governessid R %, DT ] % governess i Flora ¥ Mrs.
Groselt B¥ &5 &9 505, Florald € DA% Rl E
LAV L, Mrs.Groseb b RABWENET 5, T
DT, governess@XIEEZRTVWAREAIREVWAY
TH 5T LM, Florad Mrs.GroseDHICIBEEL & 5
SECHSATE - tb TH BRI ERELS KL
Flora®FtO Hiz i3, governessidFEAL L TiE- &Y
BEMIONADOTHD, ZTHHK, Floraid"Take me
away,take me away - oh take me away from her!” (p.2
81) & E » T, governessiCIfI TE XX, _E
& governessiZ ld&bH I Mrs.Grose& iz o v F v
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£-TLE I
IR LTy Mrs.GroseDBEE /D LE-> TV T,
Bl R U & 9 icgoverness& B L, i idgovernessD
FHREZFTANTVAEORBAAERSZ DB, FA
i, Florad» 525 L WiEE D & fLic & Mrs.Grosed?
&H7T 5 &, governessid”It so justifies me!”( p.290)
ER~NZ A, FhicH L TMrs.Groseid” It does that,
Miss!” (p.290) EEZ T, ¥DHEERE b, ARL
WtgovernessicHF LTV 5, T OMrs.GroseD & F I
st 2RI, KREROEbh 3 LI, governess&
Mrs.Grose B L TIHBH L ELBNETHA D, D F
Y. governessit % DHFE % Quint & Miss Jessel DT
BFRECWMD D HIELTVA] VI HERDEL M
ELD o7 LBIRT 205, —A. Mrs.Groseld[ Floraic
ZbBOVEIRLED &V I governess®EZHIREL
W]EWHEKRTE>TVBEDTH B, Mrs.GroseDE
B & governessOIFROBIO Z 0B VWA, BEROBEO
Miles® &5 "Peter Quint - you devil!” ( p.309) iz
WTOMilesHEHD EE & governess DR DB iz
Wh-TVwBEIKBbh B, governessiZFHZDEA
KERT 240, RAOEBEZERMCHE T 287%
COEDP SRVEED TV S, L L. Mrs.GroseDEH
DOHEBHITH N, egotistic’governess iz £ h & B ic
HEDOBVE S IR U Mrs.Grose SBUHE K OE X
FEXHL BLThBkILL-10EELB, bL,
T OF Mrs.Grose#Flora® & 9 i governess 2 A &
RftiF, BET DL D HEEE L > TV b.govern-
essBABOEALLD, COFROGGELBP-ROT
BIEVEAES I, ZDOBEKTIE. governessEHEA L L
TS 3, EBER U & I8 L 72 Mrs.Grose DXEE
M. governessEERD oK -7 EEL B, TLT. %
D EhigovernessBHICb b > TV EH LI £, Mr
s.Groselt X ¢ AEHMO [ B L 2 AE L FRROPTEY
LTVWBDTHB, Fr. Mrs.GroseD & » 7278 &\
SKWEITIE D DT O B governess b FHEE RO
Hic, governessHE KL oM ovicid, BED
THESABOTRBVESI D, £LT, BRETTH
EH(Mrs.Grose) {8 Uk 9 & L 7-governess®. HH% %
T”human charity” % & - T (governess) ic# L &
5 & L7:Mrs.Grose DITBI O i | James s BIFERF R L1
BOBEERTEBRLLLEELNETESHED B4 Ik
HHRICEHSEHSEBACADLEAL, tEEhhbb
BoTHEIBRECKHEOMIEVAHRIE T B
EBJamesHHOBEND LRRATINHWE S 3 b,
ZH T, [ Mrs.GroseldZ D XS KBELRH D H
ZEEEE governess I RT L EMTERDIEA S o %

OEMIZ. Mrs.GroseMgoverness DB %2 kK { bh >
TOEPLTHAD, 2ED. £DOFEE & 13, governess
#Harley Strest ®EARBRICE>TVT, AP S5H
CHOURAOEAERTVWREVIRIOZETH B, &
7on Mrs.Groselc BKIEAR B &M T L OEREE
BRLEBWELS L bbb >TVT, £ EMED .
governess % % OFED» LS HRiZ /X —>. Harley
Street®FE A & governessE b ¥ B I LK EFLIAT
WBDTH 5B, governess& ORFE O OFHETD
I'll save you without him[Miles].” (p.292) & W5 &
#%. Mrs.Groseld [Harley Street®F A% Blyic @
TRT, FoLBRLREbETHFETX] LVIE
KRTE->TWVWBDTHB, &7, Mrs.Groseld.govern-
eSOV TULD XS REBATWE T L&, Ulih o
Miles& Floralifzz T3 5 L <, governessb € D T
LEBLBLTOVT, ROLIEBRTV S,

...it was absolutely traceable that they[Miles
and Flora]were aware of my predicament...I do
mean,on the other hand,that the element of the
unnamed and untouched[Quint and Miss Jessel]
became,between us,greater than any other,and
that so much avoidance couldn’t have been made
successful without a great deal of tacit ar-
rangement.(p.241)

Z LT\ governess& DEARS VXL LTS LB &,
Miles & Flora® W31 33" When do you think he
[master in Harley Street] will come?” (p.246) & &
% otk dicgovernessicBRT, ZDFEV DKk 5,
COLHKEZTHSBE. Miles& FloraldiMrs.Grosed»
5 governessDIRFIT D>V T OREEZITWT, £h
RESWTITBLTVE LB ZABEEBE S, L
T+ & %governessid "tacit arrangement” & U T
VWADTH 5B,

T35 &, BE%OIBHE Tgovernessh SV ED SN T
Miles#s” Peter Quint - you devil!” (p.309) & Quint D
ZREORT 5D, governessPMBREERIKHE R
3L, MilestSQuint OLBOHEEZ I TVE MO
TR T BFPE S governessDIRFIZ DV T,
Miles?SHIZMrs.Grosed» HLEEEFHMO TV A S ENS T
Licis s, BT, £ OREOBEOH I Miles it Flora
©Mrs.Grose: —#ICHIR%E L > THH X ORI Mrs.
Grose GEEMIC T E B TELTH A,

v

LA U, Milesld & i<governessDDH THATL
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¥ 9. HAZZOMEEJamesOR R OB E OBE T
BARINEB BV, BIcBBLTELKIIT, gov-
ernessid T-HEFIZQuint & Miss Jessel DT-ZHELH - T
FELTVEEEL, FREDEFERTE I V- B
BPOLREIETE, HUDEAHEBETSHLINUR
B LELERREN Y, 2 THM. governessid
ZTOEZERLRT. i, REEOARENBTVEHEE,
Btz 0BAEMBE T, BAPEKRLILI LD E S
THEETHEHPODO LS IR~ 3", governesshi & D F
ARBOOTEBLALILETETARESE -2 D &
governessic REMIF SN BBHEE LT3, RPhES:
HTW3Flora%® BTy FloratsPlii&z 15 5  7- Miss
JesselDCE E L » TV B D &governessi3fBB T 3
. BOMEL» L X ATAHB & FOTE LI MilesT
HBIEBOLHIZEDHEIBEFONL S, %
D& D BRFAHRE N governessHS 5 DE L % REE
ST, BRLACEEZBETHEZPOLICHELBE
EL TR Milesh 5 T—H, LDoIZE >t SFERICH
hao] (p.249) tHLHNT, BRRKBCHRO. BA—
ATEESP S5 &B L TR T, MHEHKE CTMiss Jessel
OLFERAET.ZOLRR—S R TLRVDIT,
" That she suffered the torments - ! ... Of the lost.
Of the damned. And that’s why,to share them - ...
She wants Flora.” (pp.259-260) & Miss Jessel D T-F]
MiE - o & governessHMrs.Groselic T HHH T 2 16%
OBEZEBTBIELNTES,

Z LT, governessZ O P TMiles R HTLE 5
BROEH L. COREREICHZbDEBbh3, &
3\ governessic [HE dHO LB D| LRHVED S
NI BEOMilesDAFH "Peter Quint - you devill...
Where?” (p.30Dic2WTEZLTHL D, governess® IR
WA 2V TMrs.Grosed S EICEEE2Z T TW5 L Bb
NBEMilesODFRIILTIE, TORFRB, % OMAR
HEELTWAB L DI, [Peter QuintOFHKE A, F4 T
ZEBRZAK. (QuntTAD) ETIKVBEEVIALEV]
EVSHEBKRICHE N, MilesDEBEOZ LS5 &b
N3, UL, Miles?HQuint DT ZBOHEEZIF TV
LWV IELICHY oS TV B governess DR AICILT
¥, BRI ZORF%E [Peter QuintO TR 5 — V...
ETfT>TLE AR V] &0 5 BHRKICHEL /2 &
BREZONIBVIES I e FDEDgovernessD SEH %
ZZ5E, Bz oRfEENSV LI KBRS, £5
25 COBETHEICgovernessidMilesD SEic >
WTEBASHME T TRHIELK-TVBR I LT
%, T 5 &, governessDBD P TMilesid BRIV % X
NTRALZE WS BRI, Miles BEREIRD >hhT

VB EWVIEZ L ZORAIIED >N TEBRYTHN
%K - fogovernessh’ . TOELCESTVWTHEABLZ
LEBRLLTBRRTVERIT T, BZEOEEL L b
SIS NZRENHEEE IRFNICRNLEbDLER
5N b,

ZN T, filif. governessldZ D & H UHHEFD
it B ENTELDIES S Do (EEJamesDIIH 5
Thid, FREFTCSOXEERZTITVELVLIREAE
governessBHEBE 5 LA, CoWERL TEOFH
[ERBESRL VLB BEOTH B, FXDJames
OFH» 53 B &, Quintd Miss Jessel DRI, & ic
S2ETAOMTRETIRNE L Ty governessD ZEFED
HRCOAFEET 2EROBECTHLY, ThHOLEER
BRETANE [EORHSKERBsEE] VI HHEL
. EiT. ZOXIREEPFELT 2FROMHR % gov-
ernessPRB LK B ETHO, FORBIESV L
BAiEgovernessP LI BT LD TH B, DD,
FHEBHTEOEELZIT T 5 LW H B %govern-
essRBIRIT BT LM, COYBEBORILOEM LT -
TWBDTH 5,

E . governessHHDRBEPOEX 3 &, L otk
XS/ T AL Ok, Thltito( ¥ X0 DR
BUDHEEELEL AL IRENCREENE VSR
FEOELFNBRICHIT OV TV BgovernessH, B D
REZIPILLIRERPTVHEORYETEH - 279
EwH R taELONE, ThTH, TOUEEE
BB ET HAREAESREFTISOT, EhTH
W, TOXHIBEAEBELHRT BITIE.  governessit &
N OPANBERSE DL EELDIRETHE, T L
T TOBARESRE G, BIAESHHLTELLD
o B BHOHEKICH 3 5 governess DR LTH 3
RIS,

20EEHOBE T\ governessid Flora®Mrs.Grose D
H i TtMiss Jessel DU ZA R THEET 5, "She was
there,so | was justified; she was there,so I was
neither cruel nor mad.” (p.278) LU A L. Mrs.Grose
PFloramSid, AbRARVEZ STV EF/ESNS,
T3 &, governessiEHBADOVBIREILL SN S D%
BU, BALVHERCBON L, I3, TESTH
FRRDDIHELTOLEEVWHIFERDEZ PHEDH
BAERKL, ZOCTLBBERICLARALBVLIETS
BEVHBRERENICgoverness iR EM T BT & i
3, £LT. governessitfllEb LI E RN DI
S[EGICELIEZUANIS %2831 5, L,
Harley Street®F A& D= v 2%8 R % governessic
LT, HADHEKERD 2 T L@MicTE LV, 2



B &K & 8 R 119

hif. governessiIAE L - B3 TOHSOBREE, &5
LTHHLBHEI RISV, LT, T0RA%E
Fo7owic, governessidMilesDBREDFRK & 75 » o %
KTOMREEMilesBEHOMM M EHZ S & L.
PQuintOUBOBHELZT TV I E WS EREFIC
A& HET B, L L. TDgovernessDH = ld BEic
—EENT. VUBA->TBD, ZORM» S, 5% T
RATEDTERD > LEBNREGKRATRARN T
%, Milesk ZAZ D IS » - RIEDIBH T, governess
DM BED AT "To do it in any way was an act of
violence , for what did it consist of but the obtru-
sion of the idea of grossness and guilt on a small
helpless creature...” (p.301) &4», ”...if he was
innocent,what then on earth was [ ?7(p.307T) &\ 5
Buid, governessWEBNEELEMAL—MEEX
31259, LirL. governess I o OHEEEDH 3
Zlid. HAPKREERZEATHE & 2AHB L
0. BREOMEORBEI NS, DE D,
AELFEVRT LIS, FREVCZOBRELR S
T3 LWV B %governessti ik TRHEMIT 5 T
EH, COYEOBRADOBERICIL > TVWEDTHD, %
N, MileslIQuint DU RO BHEEZ U, BRI
BROBNTEORBORBALOTHALDREEVS
BE%, governessPEREFZ THROE T L ThiE, o
MER—EHDOHZHETHILLIEBVDTH 3,

Alexander Jonesid”For in any story employing
the first-person point of view,the narrater must,on
the whole,be trust-worthy.” & ¥ L. governesshi %
DEIRFLFTCRINII, BRIFNTE-O XL S
EEZ B, governessid, TD L) HBEBKRICE VT,
BHTX3ELFETHRTUERNLES X THAL,
(PREEZ A CHHRICKIET 28 7)) "an imagina-
tion working freely,working (call it) with extrava-
gance”’ . 2F b, TFHLEBEOEORKIE] “the
double priviledge of subject and object”® % ff X 72
BENERSELFEBBIEEIEICE-T, O
g3 JoneshEA B & 515, EHEKIE— ABRRADER O
EMATLE>TWVEDTH B, Faginld ” The Turn
of the Screw ,if read as Edmund Wilson reads it,
becomes orthodox James Joyce or D.H.Lawrence;
it ceases to be Henry James."® &, Z OfEROF>E
BEBTEMCELTOVEH, Bz, ThODERONE
OAREMOIREEMCEME LT. The Turn of the
Screw DEEMBELHEXICESA ST LBTERVE
A9 o
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Problems In Pericles; A Doubtful Shakespeare’s Play

Kazuaki KAMIZAWA

Pericles was omitted from The First Folio. This play has offered us several mysteries. We
can doubt even whether it was really written by Shakespeare or not. In this play we find some
un - Shakespearean elements; style, source, and dramatic techniques. Above all, its unique use
of the chorus is so interesting and non-parallel in his age.

(1)IE8E - A B8 DR

Y242 27 OEH, STHREDHIT, Pericles, Prince of Tyre IRV 7 j =X, 4 7OEF] LV HER
B b, 1608FICHREESBREICTA, Fl17+—+ (40 A) OHRE L DH1609F, £ DEEICE;
'divers and sundry times acted by his Majesties Servants, at the Globe on the Bank-side’

(B RIFRAEF LM, XY s9 4 PO o—-TRBICT, BE—BicXo@YELEE&h, 20T %
EHB, oDl b, ZOEBOFIFERZIOTEI SBECLFTOKPLEIRETE LIV, v
A2 27 OEFARILBVTRERICH /2D, v v R) Y] TROBEVITFL6RAM] Eaf  [5-X
P PR Fhik Toe 2l ERTNBERBOESHENIHE, 2LT I~y 7)) ~-X] EBZD
(s ENSDBRFICK 21ERTH B,

ZOERIC DV TRV HHhEREENMBR IR TVE, 20BRKOOE, COESHEL 7+ Y 2l
BIOATORVIEE, SEDHW, Y24 7 28 70RRICE, BEIEEY LAEREREIZELSNTES
T RE-TEDEREAITTACLRBERE L ESN T ot BB, 2 A7 RET7OHREITLTI A N
ThotkXv e Vavy vyPREEETEED, BAOZHITHHEZHR UL 2, ZORA LSBRBLZFAL,
ZFHIEROT, B 24 7 RETREATOH1616). BEIMRORATH »fcVav eI vyZEny
V= e a v FUPRER LI, Y217 AT ORPIOEHESE, B1 7+ Y A 1623EICHEE Nz, TOXOD
Fxic lchEciciRantc vy 24 2 2 70FNZhORBEIE., BEL VWA S SMHBHR L BRSPS,
PHBLLLWTF 7 2 2B LD &52, IFIVREL TV AV 1 27 A TOBERRBE b LT L
EVWI DI, TORN, Y217 AETOERERLIBAO, —BOLVFHEEIATVWE, Thicik, Hic
74— bELTRITENTVALO (BERELEHT) &, COLEIFDTEFITE > bDEHE T, 1368
DEGRBND SN TVB, 37T-36=1, Eix (=) 7 1) —-X] @G, COFE—7x ) FREDOLATVREN,

Va2 207 OBMER., ITHEOBICABTHTENT VR, Y24 7 AETORADFIRLBE 1 7 1Y)
AFRITO I ER, 16RFEIE2 7+ VADTITEN S, CDEE, BLERRLERKALBRIEICEATO I,
HIRIE « BITHEE Bl1E2LLRCLT, FLOREFER L EEZ SN S, Thdh H34ER(I663FE), £33 7 %
VADBHITEI N, BLOTTL SR E, A0FERICKE D, COBMAEEZEZZ L, F1EFE20ERICEL A
Db TOWAREEERSH M, B3R > FLLVATLS L - TRBEI N THE I, B3I 71 ) £
B, BEDFE2RIH O, THETOMCMAT, T<) 272U -X] 2FBRic, FricTHEHSRHSIht, BS
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RWESZDREALR, Y24 7 AETOETRHEVWERSATVWS, LHLLHIEDS, Y2127 RAETHE
] ELTEREDONIANERDBD Z, Z2hB RV 7Y —X] THB, CORERICEL 7 + ) ABRITIH
TLEN, ChidBEIE2Z0FEEIIDLTLEDT, BEERSNA TV,

BE TRV 27)-X] BEL 72+ ) 2D TVIEVO», 20BHELTEILNSC &G

A1, TRV 20X By =127 RAETDESTRE L,

AREME 2, WEHEN. AhEhT,

AR 3 . RRMBFASE, -1,

afhEtE 4, HIRIOFEOTHEDS 12,

AHEHES TRV 2 ) —X] 2082223 OB LS, HEWRRHES - 7.

T, AEM2HEETEL D, Y24 7 A T7ORHORAKTHH, BE-BOFELA Y N—TH -1
BENIVIRETIVFNE, BAREEEIO 7 + VARITEVILERPT B ENTELRTTHE, ~
IVIARERAKE—E /BE—Eic, BIEY 42 AT ERLUHELSHBLT, $-&—BLTEA, 3
VEMTL T, BEREBNE T THS, Y247 AETOITRTOELZBIO—EDODIcEDLA, O
—BIR Lo TEHINTE, ZOL =} ~TH 53, LIbY=A 7 AETORFEHFOEE L TR, RELH
FEBLIERTH B, TOERE, DoV ENBZRELRZIEZ SN,

FlREMES b, BETE 3, YA, FEL D LBIRICBT 200E VI ZEZBYRTH-7 (XY« V2
YV VRENEBELTBHMEELE L), Y2427 RET7OELQDTT S, [E8F] TH-T, B LX
FHERZELTESAONTRVWEY, #-TEZOERIETOMELAL SN, LEOLTBOHEA, [E
x| BESHh, EEISKRbAUETE A, RKUIKBEsh, 25y M7 28 7THEOERYS., BHoRES
DETTIHELITH - 1131,

THEHE A 3. BEOSLKBETZ S, F1 7+ 020 [Hyos ) (HRIcH:B) ohic, T=) 27 ) ~X] O
BRIBHE - TR VDS, R, [BE5] LBLAORDINES, O [H5a s i3 Frtoa352
L LS OZRIGE VN, BrAEBEIBONTVWE, CHARKELTELAR., COTroTHSP | 2858
L3, TER] Ml M8 0Love vt ARZ~NED, FELbEVDLH D, ZOBE,
hyuTpoEbltELONS, COERIR. RRORK., EMOROMNE I, BhhTwd, AL &M
Fr)27)~-X] B Tbdh, 2L THRIOFELEBBI ~72E 03T &%, HICBERITERLVY, £
BEEILS3ESS,

AEEMES 3. BVA BSOS LNV, BEEORMOS 25, £/, (BT K] 2800, BE28ELT3
LFELEh > BB SThIE, SLABHES Lz bo v kb2 BoE5hb LARVWEREEIN S
ERES, AT (2] poRFILEDAH, BEBNMO, 25 LAHARZENIZERNE ObOTL
Be FRIMTRY 2V =R] CEELOD7 +— POHREN, Bl 7+ ) AHROFIKRIZ S, 16194, 1630F
RITBRONZ L. IBOFRICRKELEEOITDOOTWE, Zh o5 LT, JOfERKI, Mr3E»B LI AH
BotEids BXITL W,

CODEHREBELTLBE, ESLTHAREIBE-TL 3, 3BHAINE, BUREAFLOTH - T,
HES T2 ) - XD %2V 247 RAETOEREBDTORVEEL VS, HEAF 12— RBED (¥ =4
JAETHE] VI, Y24 7 AT ORMERIKEBRBHRESD I EBFBLBLT. R 7 ) —-X] 350 T
Wh, LALEBEIRIR, TRY 21 -] Bv=47XE7ERELLTHRDOTVWS, 5 F5HER

HRAEHL 3. 16094 (2 [E]). 16114F, 16194, 16304F, 1635 &, 6 EItHIKE N7z T OERD 7 + — b iz,
(Y247 2AETHE] LENTVBETE, COILHEDOIBOHRIR, Y24 7 AETOEFRTH 3,

PEREFHLE 2 2 D3, MERERSMEER L, COHLEHELS—BO 532« 7LA4X] &, BOFTHS
OHBARME, HEEE / FHEFLOTE, - B - ANEFLEL V- EBEEE, BX0BhHAT S, &
BHESRONE, FLTIOHRIE, F—F Vv &7 Vo F+—2HBET AV 247 AETORELLBEE
LT3 [EER Ov YVOHERED, NV Ta vy yOREEELE TRER] Vv v VOMERE S, Bl -
HREbhbLNICEZ 30K, —ETERAE., Y= 17 RETHEOE,

L&D TRY 27 Y- . Y247 AETORMIELBZEI SN TVIEL, VOO S L HVE
EBAVLN, BB EXDSZ L, Bk EL, F2RHOXEN, BB LIy 72T ELREAR
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WIEEHIMTH B, COEMS. TOEREHELBOER. BEZSRBORBUERLOAETH A &, %
ZoNTVE, LR L2AR2E AR, Y21 72AETDHDITEBVEL,

ZCTHEER 1A, ROLSICHDBE I LT B,

Fry 27y —XJ %2, WELDBR YAV R TOREBEBD R L -1z, WELHRERN, TRy 279y -
Xy V=247 2T OEGHERP SEVIDTH 5,

FOEEOVEDIF. IOBEFILLEDEDI DS,

LIAT.BL7x VARWDSHAEROPR, BETRBVHLEILNZDONIE GFhTwv b,
T~y —81t) B2hThHs, COEREB. Y242 AETE, BEMKOCTEETHOERE LTERLEL7 LY
F 2 —DAERELVSTN, XREEDTVWS, 2ORRINE, COEHB, BHYx 17 XAETIRE->TE
FbEFoncoTH B, HOREKDIGIIEIL, BHOXPMTH -7/ [Fo—-TE] BKKICH - BIC, #
DOEBbLEDNhTLE -, 220 BMNEEELB TV A IV F+—0, BRELEEGERH L VWHOD
Thb, COBHTHBEO, BIEEVS>THBRIR Y =17 RET—ADFTEILNIOTHEL S, HOME
GELTERIEH T B0, BIBIEREV, —b. COREFEL T~V ) —-8it) 2y 1727 OBMEE
LTVaEdELI LE, Wi-THL,

bIVED MWDV ko E LS ERS, BAMSH S, B1 74 )R, Y217 AETRLLABEXEH
2BV, Ay e Va vy YNOREBTH 5,

V247 AETORERLTERRDOS A ViS5, COREH OZHEER., HMFEZOEEY =1 &
Z1icEash, KANOBELIFEEL LT, BEEORBTHEShETH -7, BIEFAEEET. HHHOVD
W3 [Z—HFogll] #HEL, ThEKITBEREBBVICFRE L, Ho#FETR, BES202d0 T
VA7 RETDIERICETRY, BIBOPTHRAGBRALTLE D BEOHBORENHZ, =) 7Y —
Z] & TROKEY] 20Tk, BIEOROR O LOH T, PWT 23 ETH- T, HHEBERTH- &
LEANBH/ELBIE, ALEZA L LANRE, THREIPPHE - HRITIEIS 3,

Fl17+)A00EbNEEAORL L NE, TISEI 7+ U A KRB SO BB, BRICHENS N2,
FELL i 16MERITOEI 74+ VADHIRITR, B2 7+ VA ETO@ED, BRLLPMDBONTEST, ¥
FicHE 2RO S, TRY 2 ) - X HIOERSEHLETRD O TV B, fliBNE N ERT ;

The London Prodigall fov FroiKER] B8

The History of Thomas Lord Cromwell [F<2 7049 = LH1 B8

Sir John Oldcastle, Lord Cobbam [Ya ¥« A~V FAH v XAVH] EH?

The Puritan Widow [EBEOKRTAL 2o > <iER?

A Yorkshire Tragedy [2—7 ¥+ —D¥ER#] 2o F S5 <iEH

The Tragedy of Locrime [w2 54 L0M) Ao k5 <kl

INOOMEGRSG. (YA 2 AETHE] LWHBEYBRD, AT -7 v e —OER) BER, 72—
P TY 247 RETHE] EFELTH 1D LIDEDS (b & bRITR, Y2 A 7 AET7OREDIBIIET
HB) WMEMEBMULAZ LIS, TATHEHBEOVDITRITV, LALITRY 2 Y =] 2BRVATRTH,
BETR [Y=24 7 RET7E] 2BEILTVEEE, REORLWERELE, KBICNGLOH,

BZ o R—B0, LBV LoTREVWHAE, FdRT 5,

BLAHIONI-Z L TH B, 164251, BEELSERE LD IHBL2OREICL->T, vy FrycomY EEE
BilEahik, -t bl OHREEBEL CLEEHET 2B Lo, 164TE IR, EEZET - cHEER
Thaini, BOTHLVWAESEEEN, TRIBM#H] Ths, ThiZICOFECEREL £ THRE. COEH
Biza ) 2EHOEHEDE L, Bk, KBEOBRBL L, ThEFIEIREIREOHEE+HF I i
B3, TORBEAEFRICBE, H3 7+ ) A RBERBEIBI L IFRERITSN LI EE2EZLIN L, AKDE
WYz 7 2ETER] 2DLTHEAMD, $LBRCHTLVEVIERY, BRAZLIBERTES,
DROOEENS > OBHEH LV, FNTHINRE>T. IRV 2 ) -XI B Y427 AE7ER] ELT
SRE-TVEOKEP L, COREOHFR. o LTHETEINZHOTIAN,

(2) AfeEORE
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BRTHEKLEI [RY 2 )R] B 247 AETORMETREL, MOEREDAETHB I ERE
MEBL->TVE, TOEBELTE, ZORMOFER L BEBOEKORV KX BBAS B, BRELOB
BTHEOEY 7BV 24 7 RET7OFIED, APEROHERNTE T BRVEEF - 2 Has. EBHFC &
3b01KLEIONE, TORBELLTCHLEAE, B4R THONE TSy 72 -7 RENSEBET L LT
4T co— )= FIOEVEBROFTSCHABERE LT, REEBWERDOF TR « N1 T 5 FOZHE
EEFohTHRT WA,

BHTh, Ya—9 - 94 0F Y IEXHTIERREV, TOEHI, 1608FEIHRI NI HONS. The
Painfull Adventures of Pericles Prince of Tyre [# 4 7OEF RV 7 ) -~ XOEHiHES BRI B. D
BEEIETHOTOELSGE, 2OXDI A ML e R=JICiE, ROEH LTI TWVL 3,

Being the true History of the Play of Pericles, as it was lately presented by the worthy and an-

cient Poet John Gower. [MIRUEEHEOFHA, Va vy - Ho7id->T, BECEREEIWARY 2 -X0D

| {[oF. =10k

ZoAotic, Blot) 7E3E—HTEIXHPHTERE D, v 4 VE VAN, ROBERLIMb-> TV D
FREHREShZHITHEN, LEALBEEED LI, DEMNELNE LTS, BRZOFIE B 5D,

BOF2 2 ELTHEALTOVE, 7T-FUR RV 2 ) —-X] 2FELTVE, ~—=H~@F. VsV F
AEVIEFRE, HEHFEL L CEFTVE, HORBCINE, FALEY 4 VF Y ADI60TFEIL, [94 TDOT K
o=y 2] OWEE, 30X ELSLBOFIEE FIFL) RO L. BOBEFLROEMb 72 (BB Wi
HEFR) Lxi, Y21 7R 7HEKELE, HoH b > TIOERELEFLOTRIR VD, £V,

FREL TRV 2V -] BV 2472 T7HBODTECEHRHCEFL, EXx030TTBLTHE-HOD
., DRDBCE->THOHLT, RO LA VESL, B, ZOLE FRUSEBZOHAN %
BEXHHLLOROEN, BERDLEHES L Lo, HEVREBEENS > TZOTTHRLLEVSFER, +4
EZONB159, 20HE, AfFEREBEE VA7 RETRAEVS T &L B,

AR ISR HE ORI E, SEEELIZROSVEETH 5, W22 ORFEOBFNIC LB YA,

(3) BHORE

<y 2Yy—-x] o¥ER, PHLSVERH VYR TRCHAOW TV, #4707 Ro =9 X2 FEARN
ELAkav YR ThHB, ZLT, BB EECHEELLT, Y247 AETHE-EEZ SN B HDIE,
VaveHoTREB vy vd—eTorvF+x (EBETEHHEOER)] EFhEZ [414707Fa=y
A2 OPE, FLTolL ¥R+ by 74D The Patterne of Painefull Adventureres (FHICHEL-ERE
1HEOHMED) 0T OoTHB & EN 3B, FiFR4HHEHREcHHTH, BERISTORECHRBERI W TWS, #97
PEPITI-SAELTBELTVWEIETOD B LI, FMIBEOHBOAV LV EHENITITHSE LTI T
WaZ LR BN,

BEBRRBEEN, Y247 RETHOE B, TOBELEINELDES-TV B, LBIP [V 7L
T2 RRITy Ry ] R&Y) vy FO [REFRE] KE-TW3L, WbWwa44 5 THOER - £
By 490 7O (BERULASD) KA O TS, o—<YRILY— 7D [EHEz] KhBYOEL
TP sTVB L, Bd-hZBEFEMAEEN? HRVOBERI ThaLy bl HEbH 2, TH
ORDOE] LS, BEBOBMREL T + 749 RD [EEME] 2FMict 3, LB H 2, 2056,
[=~) 7 ) =X CEANBSHELAGBRRATERVWOEY, ZOTHORULEL (FNhETO) Y217 RE
TOLLBwE, BRUOGNBDE, TRRIRDO_ODETH 5,

F=)279)—2] OWFER., BOobORMESPHMIUELEUNS, FrvIDOXIHEL>TVE, FARRZ
othE, BENOREANGD > TEATOL (FFa v 24 7] OXILBEBROR, BEEEVTLL S,

FATOECER) 7 ) —-X@, 7YT 44 » 7 TOWER/Z D, eI BRI CRET M, 20F
AMPOTVF 2 Ay 7 FEREPAEBHBOBBRICHZ I 525, BiIs 1 7ickFigaes, RE~NV 1 F
RCEREFELUTHAL, SNy - 2ot R ERME L, BB ) —A v icBE@izns (E1H. ¥
2)—REY - RERETIVEOIDICHERL, YTV XV AT EF SN 5, 2OHOENE
A OB —F A EETEHE . BML BB L. SSEWHLINT E, w1 —FLEHBT2 B2
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B), TvF 449 2 EEBHABIRITANTHAL LV HLEEZ T, Y 7 ) —ZXRJIATRRZIEFERD
3, LA LZORDBUEHRICSV, €A —FREOFEEATHEMT Z, %) 7Y — XARFELOEKEFEH L LM
KART, BT, TRz 7 43 20MITESEL, Bt ) EVick»Te S —HidHEER S, HRIZSA
TFEMOBELEN > TREEZBIE S LRET S, RNV 7 ) —XBy—HR0D7Y)—Avic, Bxhicddrb
0= ) —FEHEIF. 1 T7ETORVRRERTZ (B3R, WEORHMEN, HLCBRHIRELL< ) -
+ 3. ALEHEDER2627 ) —2 Y OEDOHAEDV, FIROFTHINTHICNK S, ZI~EBEISE L TH
TAEENE->TLE S, BAESEMD I ELRY 27 ) -3, BEBHELLBEhash, FBIZ(NE, =) -
FRBEEFICTEONIN, FLE2REBLTMEETIRT 3, REOS 1 v<A X b, BROBEITLNT,
FRHEEZNET S F4R). STELVRBICHARY 27 Y =M, 374 ) —=FHETE, LIk s
Av2HREF )7 )= XEHDEI & ) —FEFATRERDYE 3, Lo EFEEHVT. RV 7Y -
RREFNDBFHAREB > TV LB, Y4 THBOBETTI 7 + ¥ ROBBREI SOOI, 1 —
FEHST R, ) —FRIAYTHREBIHL. RV I Y —XQARBRY I R) AEED, 74 TRRED
KRRBTLEESTE B R, ~

CNETOY 247 AETOBNII, O EDOBELRBICERICE D EARORHBZOHTED » TITL
B, HEVREROBHBHEBSZICL TS, ThiF L CRCHENTwE, 20 L TEMMRALEI T
LT, &TAMTRY 7Y —X] TR, BHEIEANTH>USN, BT LVHERE L TH BHLor—
FAVICBBLUTELAECBABEICLTH, ThEHAKTAR, BNEME DRI TOEHE, TAARE
RBOERITIT I ROE, 2hwiic, 2EBEROHHIEV, BHIKZ LV DI -TLE > TV 5%,

ZoHB. FARD, RVILZHHNHUBRTH S, TbED V=17 A TRAMEM LRI 2B,
ZFONEOFH VRS BIFLELHES &, HEVREEREE, o, HAGESEBL, 2aM8dLET
Erhrpicitx 2L, ERCER O TH VTR, BETHEET2BREEN BV TT S, BEAD
OLFAY, BEOESH, E-BEBOLDONICE->TVWE (Ya v/ YOEHEE-T, Thiddb T,
HEBDLREDEIE, BEHLEATHE). TLTV=A7RETOEENBFEANLBIZ. BAHOHE
2X0ETic. ERNTHA5295, V234 Y ADARMS L, HEOITHc X > THEBEVVEC S &3 5,
foixevayzy b) @ £ENZFDSOMROBBLOIKRELFKD» S, BAZEOEFBTHANES
ETBL V272 v—¥—] &, BHOGBEIVEVITFEE. BAOUE - kh~DBEH» S, BT
FEORE T, ANEBIZNEZEBLEDHENBRROFEARLL O ESIHE, [~ Ly b] BEASKEESH
REBEVIEB L ARAL LTOEAORBBOMTRELLTLE S, (R 7 XR)] RELOFELHFEDLNLT
FEE2ESH, HAOBETENETAI LEELZ (VLA LTHEL TW<, T2l i3, RECHLTH
ROFTHEESDT LS ET R0, BREBMELTLES, 1) 7E) 3. MoRFT. BB ARE2RE
FRELDAHRLEADP T, B-ZDLRYVOEELR IS5,

HToo, BEEBED S 5. BBNITHICHANT. T<Y 7)) - X] BECZENIC, S5A5hEMERT
ANTWL, AMOBAEBAIc. REBHOFCEERTE Lichok 5K, TOBERIIC, Y2127 2F
THIGERAL D &, F) v 7TEMBB T2 HRAOBEEEVHE 2, HORZWOTFE, VX521 1ER
OFCEEES T, TLT(FUR 20X e 2% —F | RLBHOEFD, HB3VRBEILOEL I M, BTH
NBEP, F)YTHIREVI-SROFEVHLEVL, BEEBERCHEHUSWIRME VL, bEEEDH L,
COEOFER, F)VTHREERL T, EHhiiD0THE I M

(4) a—-52OfE

T~y 7y—x] o, BfEE LR GEIHHIZ, 2 -5 LBHE V), BENFEORBATH 3, &
bif, HROFATHEZVa v Ho 7%, COMMEDEDF=0-5RE LTEBIVLIELR. Y17
ZETHERELTRATHZ0AB 59, BFOMERZLEERE L Td, BRULFEHEE VL 3,
REZDEHITEZRZD, TOTEITHOVWT, BLTWI D,

BUSEDIN, 3-3Z2E0IBDRODVT—ELTBL, EX2ETHUL, 3—-52&@FF ) v 7 HHEM
BB zox (AEBED) PoEIhERARAETH S, BRTSH [ABH] RSy, HoldK>0THL,
BB 2 (HHTEdbB-oLd), FYYTRUICBWT, JurRBEHDTEERERXTH S, HODE
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Bid. Bo7svay Go#T officBASh, BEARVA L VWS EEERT EFEEC, 0 E>0EY
ABELELT, BrIHEBEORFETH 2 »h0 LI, EARAOTHIHL T, AEE2H0bLEAKBLAZD, %
T LT3, WEVEIL-—XD [TryF+T2—] 2Hic. 2OHEBEELTALS,

Foog R BEDRLY 7
o R I 0 X DERIE
BlIRAYF4 4y JOROPR /BELaoROR) 7
HElryveyr a2 o 2DIKIE

FTo2xRAYF 24y 2u0XRORE/HELI0ADLY) 7,/ a0 R0B/ BEELI0ZDOLY 7
TLoRyvEY =B = ¥)%{ ]

F3IRAVYFaty 0RO/ HBELI0RDEY 7

BI3IxyveEr I o XDHKIE

BldrxAVFa4y IuROME/ HBELIvIORE BREDLY 7,/ 302 EREOHE
EaARrsver a9 2 DIKIE

FBHEIRAYFsty HFELaoZ2OEY 7

S AR a0 XDHKIE

TIVEZR BELuZOR).7 /20RO HELI2oXORKEL L) 7/ 30 XDHIB

FoodxER, HEZOSETH- T, BOHBLUMBCREVREORIMGEONSE, TITR. T¥74
Tx—0, TORFEFOCT, BEL R E2EA I L WHBEEES,

T F2iE, I 20RBORLT, EOOREEMANT S, Chickh, 0o febPBF -1 DBID
RENLLTHBI BN E, FLTHESH, BFOBRBRIEODVTARES >»TWVE I L bRENS,

TR YTy R HREVBHLTY S, BXHEBATH S, ChEdFic, fERL S LSI3RE
LA ROMEEIL L > T HLONB, TVF 4 TX—DOREORE., 7L A VORFLOBERLHEIN G,

2y veriG, YBOBRILL S, BVBEOTE L2 TEASh, HEORELRIICH T 358N
BEN, COROHRE (FARXLLOR) ~OREBEFONBE, CThidzgoRick->T#HBEh 3,

7Y KR BOKKMSRESHh, 2EMVEBET 2L TR 3, ‘

CORBRTOMhE&dic, BELXDLLETAHOBRMLE, shicd s 0 ik 3EBEMN, REILELN
THO, VbiFan 3, FHOEELT LD, ThEREOUBTHREAL TV L BEEERILLTYL 3,

ST, COBKORKE LD InREVIEER, ROBEEHR VT, EVFoREEI LTz -5 2L
LT BELS2DF 3, Y17 ZAETHIBROA ¥ ) AEBcBIZ3-3520f%, REETHAL I,

Va4 7 RETEOMRDLEL 54 F ) BRSPS CRBEL TOR VRS, EEBESEL. BB
s, BEOERSREAEKL, BdExbd THMABERINRE S N, [Miracle Play 2558
&H [Morality Play #HIIB % 7-. Mnterlude BREES] B ELBINI6DTH D, ThdR0T,
BAOEED LS iz, BB|AMESH, BHARRZICLDOTHBh, HALLAEHREI L, RELHARCHN
T3LHIME->TW3,

o2, 37 MTHEU SN2 8]. The Creation, and the Fall of Lucifer (KBl ENVY 7 7 —
OHEME) TR, BRFRBIET 2 God M. ROXHIEY T3,

God: I am Alpha and Omega, the life, the way, the truth, the first and the last.
REA7V7 7L THAHA, ATHY, HETHY, HETH), D THo ¥, BbOTH 35,

Ik, BABI L ofETEo06D OO0, E->TLE 5. Noah's Flood (/ 7O8K) £ b :

God: I, God, that all the world have wrought, /" Heaven and earth, and all of nought,”
I see my people, in deed and thought, . Are set foully in sin. (....)
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Man that I made I will destroy, / Beast, worm, and fowl to fly;

For on earth they do me noy, . The folk that are thereon. (...

Therefore, Noah, my servant free, //That righteous man art, as I see,

A ship soon thou shalt make thee ,/Of trees dry and light.

WILEHIE, COMEED LE, BHAOREHME, H5WBHDEMEDH T T,
SPBHBEREB. TRV EBVTHLEEARBOTE, T-o»FRICRRE->TW 3B,

Rz, BofEo LA B A, BiZd T it Ui, BRbHb, BESBRBE S,
TheEvHrd, HMEREZEL R, RENRETRZEILLIEL ST,

ZhWwiicy /7 bOHHLZZH LBV L, BRRIELVABTH S A>TV ER 5,
T, BVRBLAEZE- T, MEES O,

LHLs 5D LERTEIIRICE - T 3 &, BRCHBMIRALT 2 AMHBBIHRT 5, BHAE BEveryman
(BHIA) TR, gAYy Y+ —pRBBLT. BEICI D, BOMLITTHRS,

Messenger: [ pray you all give your audience, / And hear this matter with reverence,
By figure a moral play: /The summoning of Everyman called it is,
That of our lives and ending shows ,How transitory we be all day.
CHMOBRCBEV LA LET, COREER, T UDCBEECEIVEYE,
Bllo- - kZBoKTEHI,FEd, BLILT, 2 7Y < DA,
BADAELZOROVEFEL T, WhkkZEhdorofllobobi, BREVLELET,

DL, BIPBEZRCBELT. TO0BOb 5% LERNI) | BlOHRESE T Z2H0ORREN S ¥
7205, TFEB] ELTOI—F 2, BRLLBETLILICE oo, T V¥ RIAFOER B VTR,
a—35 AM [Prologue BIO L] 2B~ BOBESEE D, KEIMKE > T, BBAYO—~ADRIICEAHT
[Epilogue i OO L] 2BXBELEIOH, —2OKRICH > TV e NV« Va vy YOERE LT
CDHTHD, THOTHWERbEDAADAHM, FALLTIR, TOHBE W,

EFBOTH, [FAR] BLELEBRT S, 7 VAL T 7 v =—0vD [ Ly RESELIS-E2H)
TR LHCHHRCFAGMBIBL T, ZoROBE 2MToRREE T3, ALEEO TR b 77922
FR] TR 3= 20BHEE /EBIR/BLIR /BKRBCBROELBET S, BHETR. 7792 FEVWH B
OHBEFEESS, H3 -BL4BTE, TETOFHFORBEFRHEL. KBTR 7792 M HEREORH
WO RHIBRCHE b T LR EFNOE 2@ %232, 92TA9—&7 5 — FORMEP FTo—2 v - ~— 1]
T, FRRE. ChbhoBABELZDRIYETH > T, BETREBLDORE, Hi>TW 3,

CHORTRTHLLZ LI, FABRLEVIDOREESZVWIRFIEA*RETZ0 T, EHETHZ00ESE
o L Lopicid, W 2hEb- 1A b H 5,

75vVAR«R—/ bOEN TCHTHLTH I EHACRKT] Tl FEGXV-O DI I KEREBGTOL
05 L, B (DBROHE) BEBEANT. ZOEEHD, BOOHMTI ~FVWEEKFESRbENEZ L
L%, >~ UDERF TTVIRBOATY Al TR, =+ + X )AIFFHABRELTEBRL, BARERAL IO E
b, HAOHMRBEATREVEY, LEAFTOZREOEARE. BROREZIUROIEZAMIELE - T, TAR
NEZNZDBASD R, BEICHL S, SHLEILREKEVETTS 3,

ETC, Y247 RETRIKBIFIZ3-52BEDLITH B,

BhMic B I AFEERERL LS, (HOROE] oBMAZEOO LR, RAMEVTEVEFES L, TEO
BirE] i, BihBE2 L5008 H 50, INORYBOERERE S L - T, )

TPELE (RREOYo0-FicT) KhEs Mot eva)zy ] OFFRG, Hit. BA55 o0
FILRWBEOTED, EHELOBRALSTILEEZBRLETLOE TS, ¥BOI -5 R TH 5%,

T~v Y —4HHE 28] OFEBE. V—<— (W) LLIZELE-TVE, BIEOBRE VS &2
LT3&508cn7uvo—rid, Bl1HORLDOREDOKRKEN, BRIILALEVIBEER > TRAEOXRH I
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DO, ISTHEESFEVTITC, EVWIHIEERE-TVES, EEMICRSE D PROALV, -3 REEZLES
2o Tl MEWHEEDLVWSEDE I -SRI LAETREVWS T &M, E0HIFEZBHLETEL LAV, %
LTIDPHEE, Y242 RAETRKIC [XOKEL] T, B2 2 -5 2 LT, FIBLELFORMI
BECHRABSHENI L EBRCEST 2L VAT, BUOE-TVWE0DT,

[~y —5H#] 0a3—3 23, FAFNOROIEHICBIBEL T, BH - EHok#He, HOEBEPFEFALRD
TE8OEEE, BECETHOE5E, BELLWIKELHAE, TS CRRTIBEEH-TVLE, Wbid, B
BEO HOX] EVWHRUT, BEHTS 2,

ZLTVEVE =Y 7 ) —X] THBH, CO—-5RBREWEAL, ABREZFE b ABKOE,
BEUEROA FY 2DOFA, Ya v - AU T7THD, BRORKBREL T, BEBOMOHRELHHL, £
DETHUOLNBINEAETHORE, 2%, RRIOZELEKOZEVFTHy, BOEHRHR, T NTHOY
B - THEBLTOL DK, 73— ZAMEK, BRI D UMOAREHNRNESRES. CLAEEM
HVWETOROEAIELETH > DI, TOFIYTRAMMALE > RAIHT, REUFEREL > TV 5,
BB Lk dic, ZhENEY LBESEL, BFibELs L L, HPTHAZEHOAEZN I I LRV, <Y
I =REnDPDbOBLBI2BHOD S, ChE—DILEEDHTLNBDON, 3-5XELTOH YT TH 3,

ZDEHIUBIA—SRADBEVHIEF. ThETODVY 247 AETHERRKR AL o7, I~V —5it] dELL, T
NTOBTRELEBDZRTUTV D, BHEEAZELHHEHEHIELVILET, F-{ BNU-T
W3, "= H—DRHMOLII. CHREBEEDTAFTIRE-6DRDOEE I, OFNIC LTS, 248
FTOEN., ERicBVLT. ARMBHOBIN B LZBNTFHORE L TELY 24 7 RAETTH 12D, T
CTARED (BRERLEY) £, BHLELFVNELSREDLELELE, -5 20K L-T, BEs €~
D, 2 LTEOHEEDHIT, ABOLTESL, Abh3EHRRIEOL S FAELN, TBbh 30005, B
FEREPSIY 247 AETOEROERCH - T ZERESE RY 2 U —-X] 202 -5 R, i<
E-oTPRVEER LD TH-HILEVHBE L,

TeRLBEELT, COKINBI-5RAEF BVEBETIENTELEVSDNE 1, YMETHH I EEERBRT
NI ZOEETH- T, BELXRBEBASE MR, YRZ LKL E, BOTRULF—<%2b> [ROKE
D] T, 2 -5 RBIEDKRAOEBRE LT B0, (B EVWHEHI2EE->TEHAL, Ty vy v]
B THET] &b [REE) OBBROFEE, TEHFED->TLE- D, BIBELE TF4x2M] TR,
FARODEVWED EVIBEILL-T, 72— RZBBHILTR, RAZBATLE-TV 3, R, v=17
RAETIRES>T, I—FREVHEAR, BERLOTREL-F, BHETHBED S, ARBERMCET
BUEB-12Y 24 7AETELT, 2B WHIRLD-EDHIEEELBIESS,

(2%, /5 HX#]
Pericles by W.Shakespeare  edited by F.D.Hoeniger (The Arden Shakespearef) (77 X pfER)
Evryman and Medieval Miracle Plays edited by A.C.Cawley (EVERYMAN’S LIVRARY)
Outlines of Tudor and Stuart Plays 1497-1642 edited by K.J.Holzknecht (Barnes & Noble)
Six Plays by Contemporaries of Shakespeare edited by C.B.Wheeler (Oxford University Press)
Christpher Marlowe, Complete Plays and Poems edited by E.D.Pendry & J.C.Maxwelll( EVERYMAN'S LIBRARY)
English Moral Interlude edited by Glynne Wickham (EVERYMAN'S LIBRARY)
Webster & Ford, Selected Plays introduced by G.B.Harrison (EVERYMAN’S LIBRARY)
Fv=A472eT7EH#] AR BF CGEREHR

T4 727D ETFIAR] B OEB. LH HEEX HEXRFEHERD

Y FRZGEBIGR KHF HEEE (EREXFHER [Trodd b o EHoRL] AR
Ny e Ya vy VRHER Aif RisfiER  EEATR)

¥y rrEHLE MY TR AR ER B E5E GEEES [Edel) arsrE
7vs4a%-1 V7x 7 VAE B KR  GEEXE
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NAYVEDEARES im Vergleich zu(mit) T2 T

wN e
Zur Komplexen Priposition des Deutschen »im Vergleich zu(mit) “
Osamu KIRIKAWA

Neben den sog. einfachen Prédpositionen gibt es im Deutschen viele komplexe Prépositionen, die
aus den mehreren Worten bestehen und im ganzen eine einheitliche Bedeutung ausdriicken. In
diesem Aufsatz werden zuerst die Beschreibungen von einigen Grammatikern {iber diese komplexen
Prépositionen grob vorgestellt. Dann wird eine komplexe Préposition ,im Vergleich® behandelt,
die sich sowohl mit ,zu“ als auch mit , mit* verbinden kann. Nach der Untersuchung anhand
der " TEXT DATA BASE/ THOMAS MANN FILE" flihrt es schlieBlich dazu, daB in 98% der allen
Belegen die komplexe Préposition ,im Vergleich mit“ gebraucht wird.

L. HAWMBERLR
KA vEORBHIIZ. RROXETIZ um - willen BED T DHOPAAEBR VT an, auf, von BEE WV
R1EBEOLDDAEMRELTEL (F]) . RTOHELRFACHETADICBLURZINGIDZELARY
bITHEN, L L 2B ULOBESEUNVTAIEREE UBELXRZLTVEbDMH 3, & Xid (FE
2) .
1) Im Gegensatz zu meinem Kollegen halte ich das Projekt fiir durchfithrbar.
(FgE R ZD T Y 2 7 P HETAIRTHELELI TV S,)

2) Im Verhdltnis zum Vorjahr stagniert der Absatz.
(FEEE LN TENTERERL TV 3,)

3) Zum Zwecke der besseren Durchblutung wurden ihm Massagen verordnet.
(MfTE & SIcBLTaRbRBITHL Te v ¥ — ViRESERE N ,)

#IX 1) @ im Gegensatz zu (~&ERXHI). 2) ® im Verhdltnis zu (~&H~NT), 3) ® zum
Zwecke (~D7Hi) BRERFINOEISIKARETIC, DL LT VORERL LTWOE - E > Bbh
DRIV, COXIUMBHRE MMEARIER (komplexe Prédposition) (& 3) J &35,

INETOXETHETTRH205 0 MBARER] tWMO EIFTV 3008535, 2l TREDLI itk
bhTELPEHRICATAL S,

1. 1. OES

BE1(1964,56) TIRRD X S KHRHAL TV 3,

THGESBENICER L THEFAL S - kb0 H 3, ThEFBAEVS

in Bezug auf LT
in Hinsicht auf AL T
im Hinblick auf IKBLT
unter Mitwirkung des D)< iys 10X W™ J

TR Tai@Eall EVWAYHBELRAVTLAA, B (1960,930) TiRESIKWS 2 DRE -~ HHAEABRALT
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W3,
[REX (FE4) OD7im AnschluB an” B, ZEL SR> T, ZVEBUEUEBELIN - TV, 2ZOEE
RE»SmI R o, 4% ....z:/uf VT LLRBESAT L LLLOFTIRS L7 LU T

LJEEBLT (7 LLREHET L BRERT 2 O0HIBHEAZ I LNTEDS, BROBMANER
EXBIL T, BWidy " BIEA)” . R0 3" WAERIEE" « Wi AiEEAA” (prdpositive Ausdrucks-
weisen, prédpositionale Redensarten), B\ i35 5 &E 7 (periphrastische Prdpositionen) (¥ 5) X &
EEBILENTEBTHAS.]

1. 2. ~wvEE /7y ¥ +(1982,455) (E6)
TAIE&E 2. an, bei, durch, unter D& H BEL LB AHBIBRIINHETH 54, KOXHLBEHR
X bRiBRACMA 3L TES,
1. BaolEdE (E7)
mit Bezug auf<<~iZB§L T>>, im Hinblick auf<~%%&Z I AN T>, mit Riicksicht auf<<~ic
K[EE -» T>, im Vergleich zu<{~ & H~XT>, im Verhiltnis zu<~CHH L T>, in bezug auf<ic{
LT>, von seiten<{~ D5 5> |
PLED &S e ROSETRAEFOHFICA>TIBVER (A) 2, TOBEEE VS AEEH LT ical
l_.uleJl]Z_J: LT BENEMB LN B, Engel (1988,699f) TIXEF KR E L CRIBEF M (HE8) ¢ LT3
EROBEENBEFAEFAXMNETHML TV S,

2. im Vergleich zu ~ & im Vergleich mit ~
BAAEFERB - RICROL I BEBEEE>TWVWS, (E9)

FHAEE + B+ XEAEF (R THRICERS) R

e, FIX 1) DFA, im PHEHATEF. Gegensatz BEBEH. zu PWEERIEF. £ L T meinem
Kollegen MR L WS T LiKE 3, FIX3) TRIEFIBH N K BXEH der besseren Durchblutung
BIOF TEE, BREGFE K IO WTL 5,

ZCTHY EiF5 im Vergleich zu & im Vergleich mit @& dic [~EH~RT, ~LHEBELTL &0
BWRThrH, XEHNBERABEL T3, BEL L OB T im Vergleich zulmit) EOREHEL, X
BLRTERAIE LT zu OFABEETH 2L HIRFHMN S, &2 E,

4) im Vergleich zu(auch:)mit seinem Bruder ist er unbegabt
GlEl~TRETHRICEEN TV
DUDEN 2.(1988,755)
5) im Vergleich zu, mit seiner Schwester
(o & <17 Brockhaus-Wahrig(1984,496)
6) im Vergleich zu<<mit> jm. ... EH~NT,... KL T
Im Vergleich zu meiner Mutter ist mein Vater ist freigebig.
BEERTRIBETHRRIDP OV, TRANKEEH(1985,2380)
7) im Vergleich zu(mit) et® fiJ* & & THE
7 75 9 vIRAEE(1991,1411)
BEEANTHS I TH B,
LhL, 0 RZT SN 3,
8) im Vergleich mit, zu mir tanzt er sehr gut
FhERTHELTH S Y 2B W)
Klappenbach,/Steinitz (1977,4052)
9) im Vergleich mit{od.zu) et., ML HEL T, LHETHIT
FBE (1958,1565)
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3. t—=R 2V T 7 AVTOREK

ETRI &SI im Vergleich i XEATEEIR zu & mit DSLO2PHVWOLNEHLYTHEH, 0 T
HE2ORHEEBOXEOPILRTAB I LT B, CCTHARRBLULZON [F—<R 2V e Tr10]
ThH B, FHIICH>VTIRED /BHA98)-(18NICEEH, P~ R - v VOLEREITI Y Ea—y - L
EBOBEAORFEARICLIODTH 5,

b—=ZX 2 vOfERE1 3% (1 0) 2XFIC MEARNESE im Vergleich zu & im Vergleich
mit OHBEEEERFE L IBRBROKRTH S, (E11)

im Vergleich mit ~ 110 (90.9%)
im Vergleich damit 9 (17.4%)
im Vergleich zu ~ 1 (0.8%)
im Vergleich dazu 0 C 0%
Z Ol 1 (C0.8%)

&t 121

3. 1. im Vergleich mit ®Of Gk¥: (FE12))
* Die weiten, kummenartigen Tassen mit blauem Rande waren ungewohnt plump im Vergleich mit dem zier-
lichen alten Porzellan zu Hause; (Die Buddenbrooks, S.112,Z.18)
*Und er gab an, daB er zuweilen nicht wisse, ob nicht die friedliche Unféhigkeit, in der er noch
kurzlich gelebt,im Vergleich mit der gegenwirtigen Geplagtheit der wiinschenswertere Zustand gewesen.
(Doktor Faustus. S.608, Z.4)
* Nicht viel tiefer als dreitausend Jahre tief - und was ist das im Vergleich mit dem Bodenlosen?
(Joseph und seine Briider 1. S.54, Z.25)
* Der Oberbdcker dagegen war lang im Vergleich mit thm und im Nacken geknickt.
(Joseph und seine Briider 2. $.1338, Z.23)
* Er fand sich unelegant neben Prenzlau und plump im Vergleich mit Trimmerhauff.
(Kénigliche Hoheit. S.79, Z.11)

3. 2. im Vergleich damit Of (k¥ (F13))
* Sie finden, im Vergleich damit, Beethoven rein, klar und natiirlich. (Die Buddenbrooks. S.149, Z.1)
* Hermann Hagenstrom bewohnt eine Kate im Vergleiche damit! (Die Buddenbrooks. S.430,Z.2)

* Und zwar meine ich namentlich solche AuBerungen, die aus spdten Tagen stammen, Briefe des alten
Fontane; denn die des mittleren und jungen sind im Vergleich damit unbetrédchtlich.
(Reden und Aufsdtze 1. 8.9,Z8)

* Es ist von Anfang bis zu Ende in einem Zustand tiefer Erregung, tiefer Aufgewiihltheit und Preisgabe

geschrieben, und die vier Bdnde >Joseph<(, die ich doch gern ein Menschheitslied nenne, waren das
reine Opernvergniigen im Vergleich damit. (Nachtriage. S.221 Z.25)

* Ehre als Lebensreiz gibt es iiberhaupt nur, wo es aristokratische Ordnung, Distanz-Kultus,Hierarchie
gibt; demokratische Menschenwiirde ist im Vergleich damit das langweiligste und unlustigste Ding von
der Welt. (Reden und Aufsitze 4. $.481,7.28)

3. 3. im Vergleich zu O
*, Wir mOgen® , sagt Freud, -noch so oft betonen, der menschliche Intellekt sei kraftlos im Vergleich
zum menschen Triebleben, und recht damit haben. (Reden und Aufsdtze 2. $.277,Z.4)
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3. 4. zofiof
* Und sein Segen ist gekommen auf Jaakob, meinen Herrn,welchem bekanntlich als schoner Name der Titel
Jisrael gebilihrt und der da ist ein groBer Verkiinder, aller Einsicht voll, und sehr weit entfernt,
seine Kinder so fehlerhaft zu unterweisen, daB sie es sich beikommen lieBen, den Gestirnen KuBhénde
zuzuwerfen,wie solche doch einzig dem Herrn gebiihren wiirden unter der zu verneidenden Voraussetzung,
daB sie sich schicken wiirden ithm gegeniiber, was aber so wenig der Fall ist, daB man sagen konnte,
immer noch im Vergleich sei es schicklicher, sie den blanken Gestirnen zu werfen.

(Joseph und seine Briider 1. S.101, Z.4)

4. Bbhic

SERMEL H2 MEEHIEF] @55 im Vergleich zu(mit) BV Eif, F—2 X2 ¥+ 7 s A VTD
REICEL > T im Vergleich @35> 0FNEROCTEY 11 9F1, Eic9 8 6L ESKEFMBEFE LT mit
ERECDVWT VBT Ebh o7, (1 4) SRIOER. 550V RBNDOAFOETERERA W TRIBOKRE
EBIRAFEISRBOIELVERVBBOLNEZDTIRIEIVWIEA A,

()

1) 7z& 2 ¥, DUDEN 4.(1984,358ff.)
2) 3-20fXRVIFhd Engel(1988,700f.) » 5D b DTH 3,
3) TOMER Hertel(1983) itk 2,
4) TITOEXE R EIn neues Wort wird immer im Anschlu8 an ein schon bestehendes gebildet.
Urzeugung gibt es hier fast gar nicht. FERATHEFSLIHARELTESN S, MORA LB R
LTHRBOSOMBRETZLVIRFIEIHMTRIEA L BETH 5,) BAO1964,871)
5) B0 TR O IESHERL &I AFEBAVLGN TV,
6) COSIAIHAEROSDTH . FAFIE Helbig, Buscha(1974,363).
7) BX W& "formelhafte Prdpositionale Fiigung”.
8) #ZToL¥Iz THIBFANAIESF S (prapositionsartige Pripositionalphrasen)l)
9) BA1(1960,876) & H.
1 0) Thomas Mann, Gesammelte Werke in 13 Bdnden. S.Fischer Verlag.
1 1) im Vergleich £ T4 <{ im Vergleiche ¥ &L,
12) CTediFPAOHBRMRLTOLBDTHS, (1 058D
Die Buddenbrooks. (S.648,Z.08)
Doktor Faustus. (87,14)(134,23) (157,18) (306,03) (307,19) (442,34)
(541,23)(659,29)
Erzédhlungen. (066,01) (454,32)(833,12)
Der Erwéhite. (141,15)(214,02)
Bekenntnisse des Hochstaplers Felix Krull.
(469,03) (531,06)
Joseph und seine Briider 1.
(115,19)(258,34) (511,15) (521,14 (602,32)
Joseph und seine Briider 2.
(1059,18) (1097,26) (1418,22) (1510,13)(1772,12)
Konigliche Hoheit. (158,04)(201,26)(353,15)
Lotte in Weimar. (456,06)(609,22)
Nachtrége. (95,25)(195,02) (302,20) (548,23) (575,09) (585,10)
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(706,03)(773,33) (784,11 (855,19)

Reden und Aufsétze 1.
(28,02) (74,16)(95,01) (192,17) (213,22) (447,01)
(468,09) (626,07) (735,08) (761,04) (763,33) (796,28)
(933,18)

Reden und Aufsétze 2.
(136,15)(157,13) (217,07) (217,09) (257,21) (261,29)
(262,18 (322,20) (350,01) (354,19) (359,29) (365,12)
(366,35) (524,32) (555,05) (674,32) (723,28) (783,21)
(890,25)(899,21)

Reden und Aufsédtze 3.
(16,22)(32,20) (129,05) (327,12) (579,19) (748,26)
(791,11)(792,01) (839,23)

Reden und Aufsétze 4.
(49,14)(52,28) (202,10) (346,35) (352,01) (511,26)
(615,36) (621,05) (650,02) (713,08) (768,30) (808,18)
(936,13)

Der Zauberberg. (72,17)(178,32) (383,32 (393,08) (414,08) (514,18)
(632,12)(649,29) (815,19

13) csdrlPACRRARUTOLEY TH S, (46

Erzdhlungen. (65,21)
Reden und Aufsétze 1.
(573,19
Reden und Aufsétze 3.
(681,29)
Reden und Aufsétze 4.
(813,25)

1 4) E8(1976,237ff.)icid [wim Vergleich zu etwas* & WAHAKEARmMitDFEHEI E—HRICAV LT H A,
LD LEHRRBRILCETT, BZ o REBICAHVONBEAD Im Unterschied zu ..." DEETL & .
by, AROEREAB L LRABLIh TV S,

(BEXR)

MOER & . FINA VEXEREE Z=4% 19644

MOES &5 $1% =6 196 04F -

~VEE /Ty vy BRFAYXHE GHEER =SB 19824

HMORE - BRER: AAF—9X—2 +F—=R+2v+7740/SIGMADRK  JUNKFATHER
v -5 Vol.16 No.4 1983 (379-393)

HORE -BRE : 7% XL « F— 9N [F—2X 22V e 774 0] OREEBRRICO>VWT LMK
PRBUAEE Y~ 5 — L Vol.20 No.6 1987 (582-596)

BHEHE: FMVvEOBRMIKEL2201E - Fo—FUREHoEZE - =& 1976%F

HWIIKEM NEfE 19854

75y VMR 2 Z=HE 1991

HE - KEmingee ¥RE 1968%

Brockhaus-Wahrig:Deutsches Worterbuch. 6.Band. Wiesbaden,/Stuttgart 1984.
DUDEN Band 2 :Stilworterbuch der deutschen Sprache. Mannheim "1988.
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DUDEN Band 4:Grammatik der deutschen Gegenwartssprache.
Engel, U.:Deutsche Grammatik. Heidelberg, Tokyo 1988.

Helbig, G../Buscha, J.:Deutsche Grammatik. Leipzig °1974.
Hertel, V.:Prépositionen in fixierten Figungen. In:BEITAGE ZUR ERFORSCHUNG DER DEUTSCHEN

Mannheim *1984.

SPRACHE 3.Band.”1983 S.58-76.
Klappenbach, R./Steinitz, W.:Worterbuch der deutschen Gegenwartssprache. 6.Band. Berlin 1977.
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EXIxE & B HIRO fFEHA

&H X3H

A Case of Teaching Electrical Oscillation and Electric Resonance

Fumio ASAI

BFA V575 —ELRBROIVF VY —THRTALCABEZAVS E, BREHEZA Yo - 70EELT
ERE, WoK DEEFIRFERETERE Y POEBE LTHERTEIENTES, Chicky, BRIRBEIAENSL
REEAEMCR LRETH LI L L EEEL FHIEBTE B,

1. @oic

BREHOFF I 2EENHFEHER, BREH
BARHNRRBCEBEF LAENCIRLRRTH 5
CEABERIRDII LD B, TOLDICE, NELTH
OERERD FPERD FOMT, BIUEESHTFOLR -
FBOBTIC B 2FYHIE (EHr x Vv F¥-LABx
FA¥-—OBOEDLD, BYELELHOREY, BERY
Bisy) LBEE BTN LERE B,

WEDOIANETIVF 4 —CHRLAZLCHEICH
3 2BIBRHEAPEIETCRBELTLEY, £
OIRAHFVAE I RRD FORE LT E LEENHET 2
CERRHETHE, BRIRHEFYINVRAIL-Y + &
YoRa-7THELLY, X-Y7ou sy —TEHL
Th, LOFEHFREDLLRL,

BFA VY7 9 - L ARBRBOI V74 —TL CHEK
EEBRT 5L, RESEPEE CREERRET 2BRR
BPRET S, oI, LCHEBICERLAZEBROE
BTREARF o - AR EOFBEEFEEH S EELL
ChRIRA#£ERL, BRRGSRET 2, EHO4+ o X
I-FEERLT, ThooBREHEW-CDEET
KREET S 2Ry b OB o LTHRTE, &
BORTHFEL(BETE 5,.

CONRTRBFA VY2 5 —OREHEEZNEF
BLIBRIRGOERSFHS L CIEEBFHEHET 3,

2. BY1v575—-08UE

BFA VI8 —ERBART Yy TR A v E— ¥
VYAEBROBEOI LT, BIKA-F4AROT 4 VS
EREE LTRHEShTVWE, BFM 579 —WlERT
& 2BHE, B, AEBICHBROGS 55, *OHREGEH
HTHHIQESEDLHTAREL, BRENNK I LEL
THBTE %, £, BBOIANVTRERTEZILEN
g, ERGSEDA v 525 v ABERTE, &5
WOHE WS KO BHEBICKENRAI V57 7 VX bBE
izBoh 3,

BELABFA v 97 9 —OEBRAER 1L, W%
BELIIRT, A7V 7RIRAFORENEHNER
BD4s56%EHT 2, a v Fr4+—C, BA V5o 3 v
ZADNELHELYEERITOT, FROIEERbO%
BIAEH D5, BB TNTREIBOSBEEIER
ThHb, HBEBMII6PEM 1 £H7-08.TmATH 5,

R1IWCRTBFA 52 9 —0F Ml v -5 R

Z=J'a)C1 R: Rs R /Rz
=jw (C: R, R, )

THAOLNBDT, A1 V5 7923

L=C, R: R« =R, (Q) [mIﬂ
& B,
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32 IVFUH—DKRBICLIBESEHOER
EEREEICI00 4 F~10000uFO 3 v 7 v 4 —, BF
Av5s 95—, AvoRa—7%5ERTE, K20OS
W, ZAflicAnitk, BRICANZ LBIIRESHAE
L, #Avoxa—7OlEEOZHy s EFAHRICHE
HEB Z ) 5,
AvoRaI—TOHRE
OXY®—=F, DChHy 7V vy
OVOLTS/DIV:--50mV~0.5VO#EKE L v v

WAWARLECDOHMAGHLEIODVTHRIELLEBR
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DK TH B, F7z, FRIHIERABRBIL Y 7Y 4 v
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# 2 BIIRBOBAKIRIE, Feleidl, FH
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“God” Concept

A Study of
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Spectrophotometric determination of L-malic acid with a

malic enzyme

Shin-ichiro Suye, Naomi Yoshihara, and Shusei Inuta
Bioscience, Biotechnology, and Biochemistry, Vol. 52, No. 9 (1992), p1488-1489.

Various methods have been reported for the determination of L-malic acid in foods as well as
tissue and body fluids. These methods suffer from pretreatment of samples and tedious procedures.
NAD(P)-linked malic enzyme [EC 1.1.1.39] can be used as a satisfactory measurement of L-malic
acid by a single enzyme reaction. Hence, we describe a new spectrophotometric method for the
determination of L-malic acid using a malic enzyme.

PFigure 1 shows the calibration curve for the amount L-malic acid. Linear relationship was
obtained between the increase in the absorbance at 340 nm and the amount of L-malic acid in the
range of 5400 nmol. The correlation coefficient and the relative standard deviation value were
0.999 and 2.2 %, respectively. This assay system was not influenced by some organic acids.

The author examined the application of the present method for the determination of the amount
of L-malic acid in juice and other drinks. As shown in Table I, the present method gave results that
agreed well with those obtained with the F-kit and HPLC methods. This method is useful for the

simple and rapid measurement of the contents of L-malic acid in wine and juice.

Table 1. L-Malic acid contents in juice and wine T T T ]
determined by the present method in this study, F-kit r
method and HPLC method S 1
iw - 1
L-Malic acid content (mM) 5
Sample® g ]
Present method F-kit method HPLC E
00 160 2;}0 3;)0 L‘OO
Wine (white) 27.9 28.0 28.7 L-Malic acid, (nmol)
Apple juice 1 28.2 27.1 28.9
Apple )ulce 2 193 18.3 198 Fig. 1. Calibration curve for L-malic acid.
App]'e ]“I1ce 3 11‘1 110 936 Determination of the awount of L-malic acid was performed
Orange juice 1 16.3 16.3 17.9 according to standard assay conditions and sample size was
50 ul.

a Average of duplicate determinations.
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