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Working Limit and Accuracy in Dieless Bending of Steel Pipe
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Effect of Hydrogen Absorption Depth on Hydrogen
Embrittlement of High Strength Steel

Yasuyoshi IWAI and Junichi ARIMA

In order to investigate the susceptibility to hydrogen embrittlement, delayed fracture experi-
ments and static bending tests were performed by using hydrogen charged specimens of SCM435
tempered at various temperatures.

The conclusions obtained were summarized as follows;

(1) The sensitivity to delayed fracture increased in the materials tempered at such a low
temperature as below 400°C, but it was decreased remarkably as the temperature exceeded 500°C.

(2) It was found that there was a good correlation between the variation of maximum stress
in hydrogen charged specimen and that of the delayed fracture strength.

(3) In the case of more sensitive to the hydrogen embrittlement tempered at 300°C, hydrogen
penetration increased corresponding to the charged time, for example, from (.8 mm for 5min to
2.9mm for 300 min. But it was clarified that the hydrogen embrittlement was largely affected
by the hydrogen absorped in the range from the surface to the depth about 1.0 mm.

(4) The fracture pattern due to hydrogen embrittlement changed with decreasing hydrogen

sensitivity from intergranular (IG) to quasicleavage fracture (QC).
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Table 1 Chemical compositions. (%)

c | st | m | # | 8 [ on [ m [ cr | m

o35 | 0.26 | 0.70 | 0,007 | 0,018 | 0,05 [ 0,02 | 1,02 | 0.1

Table. 2 Heat treatment and mechanical
properties of the materials used.

Heat treatnent | woronurn . | Bemesten Elongstion | Ticker's
ea reatmen stren, strengt ongation

i) (nra3 3] hardnesa

D
850°C 1/2nr, 1480 2020 4,5 620
0.Q
300°C 2hr, 0.T 1441 1637 9.1 480
400°C 2hr, 0.7 1353 1471 11.0 428
500°C 2hr, 0,T 1098 1186 16.5 390
600°C 2br. 0.7 934 995 19,8 308
2
% 10 % =
5 t=5

Fig. 1 The shape and dimension of specimen.
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MLz 5% HS0, ks (PH1.1) Hhic T, BHEE
20 mA/cm? ORBEMEICLI Y Fvr—T Lk, I,
BRI EETCERL, TURmEEzEE 100 HL L
7o

RO KT B B KRR S O B £
WT5ZLick>THLHMITE B, AERICBANT
BAKFRILE DR 2RI HE T 5 M & ATREAR R D
< LTAEORB R E = Shir R Liz. ¥
RADKEDBAFEXL, FIEOKERF v+ — ¥ LicB
HREZHEBREL, AfRSShTRRcL->TERh
BEKEIIE S L REREES OBEFR» 6HE L, E
7, SREHEMOAFBREEOBMTHIEEZ SEM (B
ST S-430) 12 & W BIEL, ¥VWHREHORELZRE 5L
Lhiz 2y viEE BicHbh s S WERRRO/MERT

-7,
|11 @ Pt

electrode

© Test piece

20 mA

57 H,S0,
+.
30mg / 500cc AS20,
Fig. 2 Hydrogen introduction to the specimen.
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Fig. 3 Bending delayed fracture diagram of heat
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treated specimens in 5% H,S0O, solution.
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o LRBREbR, 500°CBLU600°CHED £ LItk
TEANMOEN TR IBRLTLIFELE>TNS,
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600°C % ¥ Lt KBEHEEIC -5 { FREEKT o BT
%, HHHTRBRICE > TE LR — b ARKT
RLIebDTH D, ERITAFEORED LW DIG
HelcbBOBRTH Y, RP 0K RdKRBREE OB
WAz RLIbDTHD, MroHALMEL I, BEA
R TIRBH T 30sec DWRIC BN THREIX B X 2%ic
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- % "
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€0 Z /
N
z
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g H
£ 200f  § 200
K3 -
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H H
@ lof @ 100 [856°C 0.a Crarging time
O 0.5min & sOmin
@ 2 - @ 300 *
© 5. @150 v
L . , ® 20 @6000 »
° 0 T 3 5 7

Detlection (mm)
Fig. 4 Effect of charging time on static bending
test (as quenched).
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Fig. 5 Effect of charging time on static bending
test (tempered at 600°C).
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Fig. 6 Relation between charging time and

maximum bending stress ratio oy/0max.

BTFL, AL bdREABRE RIS THlICE
BT EMNbib, —F, 600°CHEL ¥ LA 300 min
DEFHRTREEIC BO TR ALY BED KT R
P, OB T BT THY, BSOS bR
300 min WEECEyIME (KFRREHO BLE %) &R
T

Fig. 6 X BHEBEH O WHSH L BED BiRE, X
FEREOMITREAE on L REHIOEETRES omax
DHTHRLELDPTHE, ZORLY, BEARM, 300°
CRIU400°CHEY ¥ LI TIKTIH L Tl TR
Thd ez, SminBEOWEIZIWT L HBAKIE
EREEIR T &5R L, SREEXSEUN L 725 60~300 min W
TIRAZOEBORVWES DB X F20~30% DRI L 75
B0OBbNB, L UEED ¥ LEE 500°Ciz /b &k
RIFE o 28 Mt EH b, BV % Rt 60min
WS T LA BHEOBEFRFL TV EOBbM S,
Fte, WTEROREBRKE S 300 min L0 BV TR
B0 FREXZED b3, ZhAFEOBSETEICE
BLERKHTHEEEbhE, 20X 5 EL P LEE
D LR S kFEVLBEE OB, Fig. 3ic
R U B REREN OBNBERBRER & I L vaiih g
TR Z L BRBD b,

Fig. 712 300°C#& b & L#te> 0. 5~300 min /KEWEK

0w
G

21.0 ;‘-‘ ] /r
ST

300°COT Charging time
“0-0.5 min
-~ 2 min
€ 5 min
a2 9~ 20 min
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Ratio of max. bending stress
2
»
| K
'

~9-300 min
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Fig. T Relation between the removed thickness of
hydrogen charged specimen surface and
maximum bending ratio ou/0max.

L 72 600 & BRIFENZ X VBRI L 2B B D on/0max &
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AL 0BFEERLZ0N Fig. 8 ThBH, &bk
FHEMEE L (Omax—0H)/Omax THRb L, KERAHE
ELoBRTeRTE Fig. 9 A%, ThoDOERICX
D, AKFEOENIEEFEE O > TWL A5,
Fig. 8 i Abh s k il LB X% 20min £ T
ERAnEhERY, £LT Fig. 9 Xv, Znkik
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Fig. 8 Relation between charging time and
hydrogen diffusion depth for the
specimen tempered at 300°C.
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Fig. 9 Relation between ratio of hydrogen embri-
ttlement, (0max—0n)/0max, and hydrogen
diffusion depth.
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Fig. 10 Fracture surface of static bending test
for specimen temperd at 300°C (charged
time for 2 min).

3.2 WEEEER

Fig. 10 ic—fi& LT 300°C HEd & L+ 2 min AWK : .
BET -l E o~ 7 e EEER R T, EEOL Fig. 12 Fractograph of 0.83mm in depth from
WAKBERER TH Y, BFABCKFEC L3I L E the surface on static bending test (tem-
HWWR & P TW D, F T HEMREEE & =3 i ik pered at 300°C, charged time for 20min).
v y—) vy 7 LBEREhS, 20X k< r agn 80
BRI AR VLRSI OFE - 400°CLLTDBEDL &L {y/QATT
TR bh, WEREORME & bic 2 h b OMES I
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LM B <2 w R i Blgshi o
7o

Wiz Fig. 11 1% 300°C % ¥ L 20 min WK &0 40 &3
Pl TR O RETHE SEMBIE L2 b D TH S, Z
DL ED OH/Omax 1£0.4TH Y, b QC mﬁzﬁﬁ.
bha0, M 1G RHES KRR Ir AR fn kR
WHBHEZEL TV,

Fig. 12 3FI# OkFEEEALK 1.1 mm) Kz 0.83
mm fRZE Lz 00/0max=0.8 IC BT 2 REALETH %0 20 40 60 80 100
ZOHHTECERERSEKCROhT, IG LIEMR Brittle fracture (%)

%+ MVC ORIERE L 7t > TV 5B, DL 5 Fig. 13 Relation between ratio of hydrogen embri-
ttlement, (6max—0u)/0max, and coverage

v AR Al e ey VLS 50 um

ai

(%)
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x100
o

Omax—0H
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O
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Sle

of brittle fracture.

T DBRERDEINC > THEHESLELL, 0n/0max
=1 LRI CTREmA MVC L3 Z LATD S
Nize 22T nfgim b, IG BXU QC REEEARE
2 2EE» bEWERTRERD, KFEEWNML
RLEOBRERT L Fig. 13¢5, PLELSELBRA
BREH, ERTRLIZL Y IC 1 AofRTEM S,
10~20%F2 B D VW PR 23K & A SEEEK T ic U2 <
ZENRbrb,

—%, KFEENMEBEMER KT+ % 500°CHED
Y L# D 5 min g% (0r/0max=0.9) D[RR % Fig.
4R ME DAL RX S I, KBREENET L
Fig. 11 Fractograph of vicinity of specimen sur- & LI EWERE X RiAHTIC — R mEd, 0.2~

face on static bending test (tempered at 0.3mm PN 5 QC MHEHRICEIE L L Bbh5ig
300°C, charged time for 20min). EMABOEEABESND, Thbb, &BREI VK
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Fig. 14 Fractograph of vicinity of specimen surface on static bending test

v- -
B E 500 um

%% 3 1 N

(tempered at 500°C, charged time for 5 min).
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Sideband Holography

Yoshihiro OSHIDA and Katsuya KAGA

Consideration about relation between an optical heterodyne method and a holographic interfer-

ometric method shows that the temporal frequency in the optical heterodyne method corresponds

to the spacial frequency in the holographic interferometry. From this correspondence we propose

a sideband holography to measure the vibration. In this method the reference beam is frequency-

shifted and phase-modulated.
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Prospects of Automatization in Lathe Cutting

Katsuya KAGA, Yoshihiro OSHIDA
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Propagation of Shock Wave in Tube

(Case of Variable Cross Section)

Haruaki KISHIGE and Kazuoki MATHUKA

This paper describes an experimental study of the propagation of shock wave in converging

cross section using a shock tube technic. One dimensional Random Choice Method was used to

obtain the numerical results under experimental conditions.

The measured pressure profiles are compared with numerical ones. It is shown that calculated
results are found to be in good agreement with experimental data.
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Steady Heat Conduction in Moving Heat Sources

Mitsuyoshi SATO

Heat conduction in dieless drawing is treated as a problem concerning with moving heat sources

on the surface of rectangular steel-pipe at a constant velocity, where the heat sources are

brought by an induction heating coil and a compressed-air cooler. The heat of absorption and the

coefficients of heat transfer are assumed to be constants in the regions of heating source and

heating sink, respectively. Equations for temperature-rises are derived as one-dimensional steady

state problems.

At the moving velocities of 0.02, 0.04 and 0. 08 m/min, the calculated temperatures in the heating

region almost agree with the measured ones, and this calculation method is foud to be useful for

predicting the approximative values of temperature distributions in dieless drawing. One of the

advantages in this method is the short calculation period; the time required in calculation of 100

points is less than 2 seconds using a personal computer.
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A Chopper Circuit with the Commutation Circuit Connected Parallel to the Source

Shigeji IMURA

This report reveals about a chopper circuit with the commutation circuit connected parallel to
the source. In this construction there are many advantages as follows, excepting for a defect
that a large commutation impulse flows into the source. (1) simplicity of commutatoin circuit.
(2) improvement of output wave form. (3) high frequency operation.

Also by choosing proper commutation elements and thyristors very small commutation losses
are obtained. Both results of simulation and experiment are shown.

1. ¥ L]

PEERERE LTOF ALY REZF 3 v i2o50Tik
BRIz 2 DRI FASBRBRENTEY, ThE¥Eht<h
TR EESTHWBY Y, WFhb F 3 v R OEFHT
% LCEBEIHLWHa v Fo4BREY2HRRB L
LT, HHEEOWE - BREKROERD 5 WIXRE
ERRCOREREEL Wi LTW3 A CHERET
3, —F, EIBHERSCERFOBECEL TELLTL
LEMTHE LIITRXAV. £, BRERCIIER &
FERRR X CARO 3IFENER L 15 2 L2 bHcRA
FHZ BN T FE LWEBEE BB LRy,

g, M1iest ko iciERER 2R LR
KR L, &bl GEcR) sBER x ¥ -7
e AWEEC T, BREBEFCRERTILICK
Y RIERIE L BB OWER ¥ BRIFLRE R B,

EHRERa VT HBECOVWTRY I b~y
CRBIVEROME» DRELHSLEND I LEHL,
2 Uiz, BAERBEC ST, R8T SRR
BEBFNc R+ 57500 ¢ 5 KHz BEE CRETDH
5o ISABTCILEREIHO X 5%, Wb s HRE S
A OV THLRERBER R LS, FEZhizon
TREEY B, Fl, F3 v OYRICBEIGRT 2 E4F
OHRKIC OV TS A ECEREZTF L BEERY 1V

A2 ERVRIEERISNS SBBRSERD I,
2. [EIpg#sp - MiERE

2.1 FEROHEREBHERE

K1icEREE ¥~ MEEETRT, HizBnT Sy
EFAVRY, S KERFAVRY, S &HAY
AVRE, S, HAKRHRERY A VR4, Dr: &
RAEAA—F, D:BEFA+—FThb), LBIUC
BEREFRERY 727 MBIV LT oy Thd, B
EOHEIADERY Th B,

O, 2@IRT X Sy BL VS DABIC LY
AFRI~ OB L FRCIERERC B o 28 LC
FBWTHND . ZOREBH nvVIC BRI L 2%
Ser FEABNT 5, 20X 5 AHER - BHEE &

. .
e

+ ¢
H '

Sur, Sen ” Ton # Tott L
]
S, n

e

|
th b

Ca) 2 [ B

OS]

K1 EEEE L fEES



44 H M

BIFNBIET 3 O THCBARMIC BT L BELER
BEXHBONS, HWTRKIDIO, Sy oxbAt L RE
DNWbWwaFav At i, Zhidkiz S 28
BMEh5ETHL. S BRlahs s, ARBHD
SER Sy b Sy ~#By, EFRECOPHET S,
DRI Sy DEEBRICE > TR D, T THEETR
A, BREI-RCENT &L, AFSERAR
THoTHLHEEE TH-ThH Sy id L LTHWBIRY
RAMRFETIERETECE LWL, LEB-TH
MERTZF—ETHILATINVIETHS, HdD
ERIIERERR O BRO 5 b ARERE B2 5 Bk
Dp 2 BUCBRICRET L FMC Sy CQBERHALT
AR EHRT 5. JOBERBHIBD L THUARN
BRLELL R oTc b EROEIR(IVETZ, 2Tk
ERERO R - BSANERICEES NSO
BRI FBHEC L b2V, XoTHIEREEET 5
DIZIXERREE ) E Bk 2 BB H D, EEIT, ER
RBADKET L L bic S, 24T 5 2 & & Y E&EFRKE
B8 & ARG & o5y HE % 1T - T [EIFIR AR () TR % 48 <
L, bb¥TER2 v F L VEEDREDORE, KD
B#IOMHD I BN TR LBEREESREESNS,

2 { LCla)~{d)EERIBIC B T AT FEIE I EIR
BEEIRELL, ()BLUTR TRBELAZOTHAE
i EReh FHRE 15, EimEREC), B
W) DOREGEI O BT, 7ehZd 22VIC kM
W, L b C OEEBEHIGRITEEEEELS T
2%,

(e) ) &
K2 1EHd RT3 ERRE

2.2 HIfEERES

3 # B L CHIEEROBEC >V Tk~ 5, 0SC
13 Fay " EARBEEERETSLOTH Y, KER
Tix 200 Hz~3, 300 Hz & ¢r[&E e Lz, 25H24 %
FERLTWS, ZheR#ILL OSC2 ORIEFBE /5

Sw, Sen, 74934
Yty b

St
i 5 {4 . 3 B
uqu%ﬂﬁ iﬁj*&

(ay TFoysK

>
Sw, Sch o Lo

749300 4 b ) !
[}

"

'

1

1

=3

2 3
749341177 .
(A+B+C+D)
s I

(D) #4aFy—t

B3 HIE oL & BE

it OSC 1 oF IR Sy 1oL, IXSfu 525 15f
ORBETCERALEL L->TBY, ZD fs 2hv ¥
(7493A) ¥ BL CHREBRIEZIEZIFTZ L TFav s
DBHRE K 10 B~90 BOFHE BT HiET 365
(1D Sy) 23, BAEMICIE T43ADHIRTA,
B, CBLIUDDNOR #H\TW3, Thbb, X3
bz BNWT, T493AY &y MEBRFERICEF A Y R &
Sy BLUEHK 2L F oy REBRH Sew DY FEFLL
TERALTNBE, ZhopEicBEORR ri(sec) B
T U ra(sec) P T OSC2 ;mbOHA V2 BRIK
(b Sub ERHIEALRB X HIZ, SAABET1IOSL
AW Top(min) & Top(max) DEEHATOHERICENIK X
2L ThB. TLTHY HER Sy 225 SubfERoD
RAVRTETOREENBEFas v 4 Ve EL 5,
ZOFBERBEWNESED & &L, A ABERIL
TANVR L BEF~BET 5, V2B ERBERD
E5IsSHATH B, Zhid, OSC1 L 2L % 2K Y
v ATEETT 5 Z L CEREROREREEO TR
Rz s o> 0SC2 Tk, ZOTROERED
IO RERFEEHED X212 L T3,

W, nPBIXN2ZE, v >aVIC BIK o>V IC



HIR L WP BREE 2 3BT 72 F =2 v ~[EE 45

DIHCHEL THBL L TBREKEVTWS,
. B Ial—vavBiURRER

3.1 ERBRO—AEESD

K4z LC HHEZFIA L - BHREBO —E & =T,
BizdnwT E BIXOLzERFhavFr4 CoERE
OUMEB LY 72 b v L 0BHOIBMEZ FDT .
iz e BL Ui X, FhFh COBTEOBRRRHES X
UL 2Fh2EROBHECH S, £/, RiZZoE
BoOBLEAKRTHERET 5. 4,

w?=1/(L+C), a¢=R/(2L)
a? (>0
p=tan~(w/a)

@'=@pt—

&:*ﬂj&f, A:*il(ﬂec‘i%kq)l 5‘:t£6 N

i.= —E;—LELe—'“sin wt

— I,-%e-‘"sin(mt—qﬂ) ........................... (2)
e,=E— (E—E,-)%e—‘“sin(a)t+¢)

w4
@i

EUGIN @F +oeoeerreereenirinene e (3)
c

T, b LLEBOBRKESEY, Thbb
Qmj>d
l/kﬁ;OT;

w=w, X= /

-
P=3

= oL =1

EThiE, QIBITVBRIZUTOL S ki nsg,

i =( E —)‘{E‘ sin wot + f;cos wot)e"”'

-+(5)
e.=E+ (Xl}sin wgt—(E—E;) cos mot)e—”'

BLEDR, e B) RITKRED ¢ v Z Lt

<. -.lﬂ-)
I | ¢ L R
Ce

[}

M4 R

BHe EIr, @y, & BLIUVXIZoWTLEUTFRERICAHN
5, ‘
3.2 HEEBOBIF Y Zalb—-ay
FicR~7zK 2 (a), (b), (c), W), (HBIVCEDE6>D
ERRIBEZRATL, ¥ 3= lb—a itk b S EEIRE
DOfFEEBS I UERa v T v P EEEHALMIT S,
T BT - T,
(1) HERIREOLHE D MO E 3,
(i) FEFEREOMeERME ,0=1~6) T2, (¥
52H)
(i) FEYERD FIMHEIL ARSI T, BRHER /R T
b1, (K6
(iv) HEEEOKEDFAL, YORBRIRECZSNT
bR—ET 5,
DESIEET B, £z, FERREBOBBIIN S IR
TERVTHD, RIZBN TR ATER o 2%
blL, FRIER2F VB . ORBELELOR
R

3
L, e
(D @ (4)] () 6>

t, t, ty | ts te

E i T B S
lo o= = [ L o

®5 [EEREOESSME

(1) FIEERRE()

BOTY, TOEBRKEZFHLLEMEREIIR
FE6 LB,

I 3.1 DRBIZ & »T

i,le—;{Yﬂ—-e*’”’-sm Wl
va=E—(E-V,)e % cos wet

R
iLl-—]%‘— (1—e Lz )+[Lle th J

h=avVLC, 1a=0



46 *oF
—InN
A e
Sch
iq R irg L¢
E I Iy

Cr Yoy, Vey

Re
L

X6 [FIEREEa)

(2)  [RIFEIRAE(D)

i,2=0
va=Vo 80 | (7
. E __Iilg _EL;
1L2:“-R‘I—(1"e L)+1e L,
L SRS T E 2R
=iZL,
Iy=0, Vo=E+ (E=Ve)e "¢
E o -Baume By ()
]LZZT(l—'e Li vIc )+IL18 L vLC
:
(3) [EEIRAE(C)
icaz—E—;g/—‘ae“”‘sin wol
ves=E—(E—V 3)e% cos wt  JSUUUUII i8)
. R R
=g (—e IO+ e 1!
ziEL,
V03=V¢21 [c3=0
_R _R, e 8’
=L (—e L'+ Ine 1" @
1
i, LI HFERX
1£3+1L3:0 ............................................. (8’/)

XoRkDHBT,
(4)  [aIERIREE(d)
fa= (_E_;{Lsin wof + 1,4 cos a)oz‘)-e—‘”'
Vea=E— ((E—Vei)cos wet + X sin wpt)e* 5 ... (g)

. & ~R
zu=%%(b% L')+Ie L}

=L,

]M: ica(tii)
Vc4=”03(t3)
Ipi=ip3(t)

NHRD D,
(6)  [EIREIRTE( )

T, BB X 5 i ATTEIEE L ERHEIRS L 0 sy B
& D BENEROBHEII RO L 92 B,

fe5= (— 1;‘.5 sin et + I 5cos moz‘)e—‘”’

Ves= (XIssin wot+ V sc0s wt)e™ ™ 3 ..., 10
. _Elg
ips=1I1se "L
iEL,
Ts=ics(t0), Ves=0ea(@0), Irs=ip (8 -veoee 10"
$z, TORBBONGIRE £ 13 5B
o5==0 oerrrrrrierni (10"
BRI L,
(6) [EIFIRRE(R)
icszo
Ves=Ves Lo, 1)
. _Ry,
irs=Iee L,
2iZL,
Vee=0es(fs), Ipe=ips(fs) w-evereerorrermerceneens ar)
te=T— (t1 2ot tattytas) -ooreevreremnrnnennnnn. 119

i, TRRESBIAFav 0 1 G#TH5,
WL Vee & Vs, Lsy, XBIUEL TREAT B L,

Vo= — V Vol T (KIpg)? #€=15 sovrenscnsvnnmnnen. 19

Thd, Eir, FIHHEI > THOBEFRET), 89, (9)
BIUCAPL Vs BIRL: & Vo, 6 BXUL 2R
WTRBERD X Sz B,

Is=— E—XV“ sin wo(f3+2,)e~*(ts+te) eg—amvIC
............ 13
V05:E+(E— V“)COS O)o(l‘a"l“f,;)e"‘”(’a""c)
@ BTVLC +rrreastornrssesioneesiosiorinnisesionnsnnnes (14
TEHIRE T,
V1= Vog(<C0) severererremmanmmmniniemniiiniiiann, {15

725 bR~ % BANT Ve icBBT 202 /RS,



FBR L WFIERRBE R T 7cF =2 v SRR 47

V“Z: {E— (E_ Vcl)COS 0)0t3‘k°a} 2
F{E-V )sin wgfzeke@)? cveovereeereeces 18

LB, IEL,

k=e¢-oti=g—a™VIC

a=e-aT¢', T/=t;+1t,+1s
EBN & Bz, 2y t=ry/ LCE AT, sinwo(2t3+2)
~8in wets, COS wo(2Ws+E)~= —COS wols LA LTI L
ioT, EFRETO Vaix, RODARERDIE
InWZ tBbind,

B EATTOBA, cos wds= 1(""1=0) TE fe=

nVIC LBBDT, a=k, L-»T, ZOLE

V“: _ E(e“"“ﬂ—ka)

1+ka
e ERQU=K) e
STER i
E=100V, L =5804H Thb, FERFITI,
D.T.= r = 0.58~0,62 _
Li =20mH C=5uF
w) F =500, 1000Hz T L=280 uF
60 1 C P
2 . R=0.220
- ) Re=20(® s, a=3.93x107%,
20 e - e
101 ~— 0@ $=3.1416 VIC —‘118
200 Jromrsem eI (usec) L7zh, BEE
T 2 3 14 5 ; & E=100(V) & +hid,
' A F
9 SR LY k=0.955
-30 =—
a1 Ve 2002 Vcl 45(V)
-50 4 p
- /5,
-70
K7 Cixits Ve Veo
DEAL
F =200H: F = 1000H:
W C = 5uF N C=5uF
240 L =280 4H 20T L =2804H

M8 AWMERDEKEILHTS Ve, Ve, &AL

HZAEMRBIRBIA B 2 F L ¥EE Vo BXIU
Ve DRFEYL, BEo@EtRvwTviar~var
LIckBRo—flZH 78I UH BT, M7, &
HarF Ly ERCEERETREEDO Ve, Vadk
bFFETLTWS, COEENE THITEWER
BESHFTESDN, —FHEMIRIEC)DOREEEER 2 2
SH L 72 B O TERRERIC SRR ABNR S B, KiZH
81k, Fz v BROBRKME in=E/R1izx+2Va B
IV Ve OBREFER 1=Ton/T, L Ta=h+
tattat+ty, ZRFGA—F L >TERLIEZLDTH S,
M BB SR iy BHETIC R TER, BEHRRARM
F512o0T Vo LM -T Ve b2 5, 2L, &
TRBEH OB AT, AF 2 v A OFHE L, BRI
ILERRT f OHRICEFT 2, M, AV Iar—Va
v C=1 puF~5uF OBBT 1uF T iz, L=140
uH, 280 pH MM, R=0.22(Q) (L=280uH DL &)
EL, 1,=0.5 A~5A BN TEFLE SR, HER
HB(c) kil i ti=3~15 usec L 2 o7z, Thid
ERFERLLRL-BLTNS,

3.3 RERERLIBY

AEBRTRERD L 5125 a v FEHE 200Hz 5
b 3,300Hz L L7znT, MOCAHBND & ) ICEARN
HIIBERLER o v 7 o4 RE C LicBiRt 5750
T, EHTB YA ) 22 bEHET B, T 2T,
BEEAY 1V 27 SC20C-40H (SHEM) -
o

T, hEhR C 2HW3 LERIBREY, BRED
TERRIROILK, BT O s X CEREED
Wl E L OFERD 5D, REEKEEZEL S
POBHENETFELRIEE SV, BMIGEL THE
WRED 3L F Uy BT IV, R0k, ATHER
ER R AR TR LI BB F 3 v R EE Hx
oo WFhLBEFABRXHBORTRY, HARER

E =100 (V) E =100 (V)
=08
M, L) v EA  C=1sF, L= 2804H

100 Le=20mH

~ecesan,
90 4 - s
(3,140) 20

70 wgrme—O= 500 H2

e 1500 #
j (1, 140) -
[~
(1,280)

e 3300 ~

et an ( iL=5A
600 1500 1800 2400 3000 He 1 2 1‘3 4 5 A

«

foag

600 1200 1800 2400 3000 Hz

X9 #ATFIR B0 Zh



5A/div

H:0.2
msec

50V/div
2 A/div

S 50/ div
5 Aldiv
H: 0.2msec

(C=2uF )
L=140#H

(c) FHHHaROME

P11 SEREgE (F1)

R, HEEC MR D THEWIERE L > T
%, Mil(a), (bIiZMmARHEVIRE (E =100V, R =
200 2) COMPEBEEEE, BHIGERY MY 25 S,
FRESTHEL AL HARETHE LZLDOTH
B, WHEEESNHTWS Z LA+RD b5, KEIC
el BN TIX R EM 2 EE L T, FHEMARIC

HIDF a v ~EHOBFREBMILZLDD 14T,
1KHz, r=0.4, Rj=208, L;=20mH DL TH 5o
ZTIET -7 L LTETE» - hs, HESE KR
W & I AJEIETFRA EHPHIL T D,

#e 0z GRS BlERSCE LT KBRS RF O ALH
—BhBd% 0% FHE B flfESIC BREINTL DOV D
58,

[R5 & RBE) e R 2 72 2 Lo L £,
B2 £ X #

1) W. McMurray & D. P. Shattuck: A Silicon
Controlled Rectifier Inverter with Improved
Commutation. T of IEEE, vol. 6, No. 11.

2) AL : B¥#57—B70, 573 (1982),

3) kAFk, fE - FEYAR52-B4ad, 367 (1977),

4) (hfh : Fa v SHlES S Ty 7, BRES.

5) J. Millman & H. Taub: vz ¢« 54 XNV RA
v F I (%), 931/968,

6) A3 GR) @ A v o3—F[ElEE, 148/164 (am)
o

7) R oY 30 X BEMEFE, 57/73 GHRD.

8) AL, Flf5: FHE KIS vol 9. No 6, 72/79
(1973),



49

Residual Voltage in Polyethylene

Jun KYOKANE, *Katsumi YOSHINO, *Mun Soo Yun, *Ken-ichi NOJIMA,
**Yoshio INUISHI and ***Nobuharu KASHIWAGI

A considerably high residual voltage can be observed even in non-degraded polyethlene by a
non-contacting methode using an electrostatic voltmeter. This residual voltage increases nonli-
nearly with increasing applied voltage and duration of voltage application, but decreases as the

duration of short-circuiting is increased.

A simple computer analysis is found to give good agreement with the experimental results
using a carrier mobility of the order of 1012 cm?/V- sec.

1. Introduction

A considerable high voltage sometimes appears on
the inne-conductor of a power transmission cable
after opening a circuit which was previously
electrically stressed and then short-circuited for
short time. This voltage gives an electric shock
when touched; it is termed “residual voltage”.
Recently, measurement of the residual voltage was
proposed as a methode of detecting degradation of
the cable insulation. Usually, the residual vol-
tage at time ¢ is estimated from the initial value
of a decaying current measured by an electrometer
with low input impedance at this time. The
growth of the residual voltage cannot be measured
continuously by this method, because most of the
charge stored in the cable on the first application
of the field will be lost as a result of the first
measurement. For next measurement at time #/,

The contents of this paper was reported to the

Jpn. J. Appl. phys. 21 No. 9 (1982) pp1333-3336.

% Faculty of Engineering, Osaka University,
Yamada-Oka, Suita.
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we must repeat the voltage application and short-
circuiting procedure. The growth curve can only
be evaluated after many measurements at various
times. Therefore, this method needs many such
procedures and takes an extremely long time. Its
accuracy and reproducibility also seem to be poor.

It is still not clear whether the residual voltage
is in fact related to the degradation of the insu-
lator or not, and it seems necessary as a first step
towards establishing this, to study whether the
residual voltage also appears in non-degraded
polyethylene.

In this paper, we will report on measurements
of the residual voltage in freshly-prepared polye-
thylene films by a non-contacting method using
an electrostatic voltmeter, which allows us to
perform continuous measurements in a short time.

2. Experimental

Commercial-grade low-density polyetylene films
(tradename : Yukalon) were used in this study.
After the films had been washed with alcohol,
gold electrodes were deposited on doth surfaces by
vacuum evaporation.

The measurement procedures are as follows.
First, a voltage V, is applied to a sample for a
time 7, and then the circuit is shorted for a time
T,. After the circuit is opened, a voltage V,
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appears on an electrode after time 7.

This residual voltage is measured by an electro-
static voltmeter, model TREK 360SX, without con-
tacting the sample electrode, as illastrated in Fig.
1. The response time of the system is less than

100 msec.

o

ELECTROSTATIC
YOLTMETER

PROBE

RECORDER

PE.

i e |
H Y
¥

Experimental set-up for measurement of

PLATE ELECTRODE _

Fig. 1
residual voltage.

3. Results and Discussion

The residual voltage increases slowly with time
after the circuit is opened, as indicated in Fig. 2
as an example. Figure 3 also shows the growth of
the residual voltage on a logarithmic scale. The
time constant of the growth of the residual voltage
is the order of tens of minutes.

As shown in Fig. 4, the residual voltage decreases
as the shorting time 7 is increased.

Figure 5 shows the dependence of the residual
voltage on the duration 7, of the voltage appli-

70| ! i T T ‘-1
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Tshort 10sec

RESIDUAL VOLTAGE (v)
8
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0 s - 1 L
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Fig. 2 Example of residual voltage observed in
polyethylene film at V,: 1740V, 7,: 1 hour
and 7,: 10 sec.

- Veh. 1740 v E

cation. As is evident from this figure, the residual
voltage increases with 7, tending to saturate
when T, reaches about 1 hour. The residual vol-
tage also increases with increasing applied voltage
V., as shown in Fig. 6.

The origin of the residual voltage can be expl-
ained qualitatively as follows from these experi-
mental results. Under the application of a voltage
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Fig. 3 Logarithmic plots of growth of residual
voltage.
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Fig. 4 Dependence of residual voltage on short
time 7.
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Fig. 5 Dependence of residual voltage on duration

of voltage application 7.
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V., the carriers pre-existing in the film or injected
from the electrode, migrate within the film and
establish a space charge distribution. During the
short-circuiting, the charge re-distributes in the
sample and some of the charge will be swept out
from the electrode. After the circuit is opened,
the charge distribution is re-arranged by the
migration of carriers in the film because of the
space charge field, resulting in the appearance of
the residual voltage owing to the umbalance of
the charge on the electrode and in the sample.

The residual voltage V, decreases with the
short-circuiting time 7, according to the relation
V,ec T2, Recently, the carrier transport in many
insulating polymers such as polyethylene has been
considered to be dispersive, indicating current
decrease with the form 7% %% Therefore, the
dependence of the residual voltage on 772 may
be related to the decrease in the number of
carriers due to the sweep out from the bulk by
dispersive transport.

The saturation of the residual voltage at 7,=1
hour shown in Fig. 5, suggests a buildup of the
stationary space charge distribution during this
time interval. In this case, the sample thickness
is about 30 xm. Rough calculation thus indicates
that the carrier mobility should be of the order of
10711-10""%cm?/Vesec, assuming that the stationary
state is obtained when carriers migrate through
the whole thickness of the sample. This value is
much smaller than the electronic carrier mobility
in PE estimated by the time-flight-method,® but
is in the range of the mobility estimated by the
surface charge decay method®. In such a time
scale, ionic carriers should play a more important
role judging from diffusion constant measurements
in polyethylene.

As is evident from Fig. 6, the residual voltage
increases sharply above a field strength of about
0.3 MV/cm, indicating carrier injection from the
electrodes at fields above this value. It has already
been reported from a study of the thermally-
stimulated current that carrier injection becomes
significant sbove this range of electric field in
polyethylene®).

The residual voltage for the same values of the
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Fig. 6 Dependence of residual voltage
on applied voltage V,.
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Fig. 7 Dependence of residual voltage on
temperature in polyethylene film.

other parameters increases with increasing tem-
perature with an activation energy of about (.25
eV, as shown in Fig. 7, probably corresponding to
an increase in carrier injection at higher tempera-
tures.

The computer simulation of the development of
this residual voltage is now in progress.

The simplest simulation can be done using the
following equations under the assumption of a
single type of carrier injected from the electrode
and neglecting the generation and recomdination
of carriers in the bulk.

J=an(x, t) nE(x, t)—qDa_’%Q ............ 1)
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0F L 0nCH B e, carrier mobility is assumed to be 2x107'%cm?/V.
—67+q_6t—_0 .......... (2)
sec, which agrees well with the value deduced
e—a—%’;’—t)zqn(x, B) roverrensne (3) from saturation of the residual voltage in Fig. 5

where J, q, #, D, ¢ n(x, t) and E(x, {) are the
current, electron charge, mobility, diffusion con-
stant, dielectric constant, charge density at position
x and time ¢ and electric field at position x and
time #, respectively. The development of the resi-
dual voltage is calculated by the difference method,
assumping the initial charge distribution @y(x) in
the sample indicated in Fig. 8 to be given by (&
(%) =Qp (x+a) v?—b: modulated charge distri-
bution in the space-charge limited case). We calu-
late the following equations on the Melcom 72
minicomputer by dividing the electrode distance

into 1000 parts.

Vb=1920V

e
(=]

~
(=)

S

1
CHARGE DENSITY (x10°2 / crrd )
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DISTANCE FROM EARTH ELECTRODE(ym)

Fig. 8 Initial charge distribution assumed for
calculation of growth of residual voltage.

n(x, i+ 45 =n(x, 1) + S”A'(— ponE DE, 1)

t ox
O LI DN g oo
+D B )d[ ...... (4)
_ #HA% g
E(Gx+4dx, £)=E(x, t)+S‘ Dn(x, Ddx e (5)
d
VzgoE(x’t)dx .......................................... )

Even with such a simple calculation, the calcula-
tion result coincides fairly well with the experi-
ment, as is evident from Fig. 9. In this case, the

with 75,
charge of the order of 10!3/cm?® assumed in Fig. 8

The magnitude of the initial stored

is also a reasonable value.
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Fig. 9 Development of residual voltage calculated
by assumption of charge distribution
shown in Fig. 8 (dashed line), and experi-
mental ressult (solid line).
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water trees.
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A detailed quantative computer analysis is now
in progress and will be published in the near
future.

This non-contacting measurement of the residual
voltage can be used to diagnose power cadle insu-
lation in practice. For example, Fig. 10 indicates
the residual voltage measured in coaxial cable 20
D-2V (trade name: RG-17/U). As is evident from
this figure, a considerably high residual voltage
can be observed in the cable.

Figure 11 shows an another example on cable
degraded by the development of many water trees.
It should be noted that the residual voltage dec-
reases over a longer time, in contrast to the case
of non-degraded cable, in which the residual
voltage remains constant for a long time. Details
of the practical application of this method will be
reported in the near future.

4, Summary

The characteristics of the residual voltage in
polyethylene were studied successfully by a non-
contacting method using an electrostatic voltmeter
over a relatively short time. Even in non-degraded
polyethylene film, a considerably high residual
voltage was observed. This residual voltage
increases non-linearly with applied voltage and
with the duration of voltage application, but
decreases with increasing short-time circuiting
time.

The residual voltage is considered to originate
in carrier injection, migration, trapping and re-
distribution. The degradation of polyethylene
power cable by the formation of water trees may
influence the residual voltage either by increasing
the ¢arrier injection owing to the presence of
water or by increasing the number of preexisting
ionic carriers and space charge displacement.

A simple computer simulation of the residual
voltage is found to agree well with the experi-
mental results.

This work was partially supported by a Grant
from the Kansai Electric Power Co. Inc.

Reference

1) M. Kuwabara, M. Tagaya, S. Kashiwagi, K.
Hirose, K. Imai and 1. Okamoto: Proc. 1978 Jt.
Conv. Four Inst. Electr. Eng. Jpn. (Inst. Electr.
Eng. Jpn.,, Tokyo, 1978) p. 1078 in Japanese.

2) H. Scher and E. W. Montroll: Phys. Rev. B12
(1975) 2455.

3) K. Yoshino, J. Kyokane, T. Nishitani and Y.
Inuishi: J. Appl. Phys. 49 (1978) 4849.

4) M. leda, R. Takeuchi and G. Sawa: Jpn. J.
Appl. Phys. 9 (1970) 727.

5) B. Andress and P. Rohl: 1981 Annu. Rep.
Conf. Electrical Insulation & Dielectric Pheno-
mena (NAS, Washington D, C,, 1981) p. 333.

6) K. Amakawa and Y. Inuishi: Trans. Inst.
Electr. Eng. Jpn. 93-A (1973) 533 in Japanese.






55

<4 7uvFuxyyiciEL7: PASCAL By
a2 — FOEFTREOM HicBid 3 —Fik

ol

ABoe R Bk —

Improvement of Executive Efficiency of PASCAL
Object Code Suitable for Microprocessors

Tadashi SEKO and Hirokazu NARITA

B <At runFutyFicfilic PASCAL Biy=— FOEFPHROM EOFHEIZ >V TRRT NS,
Pa—Fe bIrRV—FEFRL, EEILOFEERMTAZCLY, (15 7Y 7—FRic 2
~3EOBEDOR LV TEZ, BELOFELLT, TEROEHEH~DOE T, bty FedT e 25y
IVVRIDEAREF LNFERRS ik, RIWIESELEBEL Lz, ERLEZ M5 v 2 v—21i3,

OB~ OB L BRICARBI Sh TS,

1. X2 &

w75 3L g PASCALY i3, N. Wirth iz &
Y, AERE ML LTRSS hiz, SR LB
X, 7uyrEER ALGOL o0& iitk+ 5 L,
T — 2 BIOEREMRE, go to XEEALAVWHIERESE:
EEHL BMLRicd B, PASCAL EEMHE%T,
LBHCDC 6000 LTEFE SN, FOHEBBET, B
HEPEZ B U7, PASCAL Fi{RAHshEm (D HuR L e
) OEEERER &z, PASCAL EEc#Ehhi,
PAFORII~ERT 2 EBUER (22545 ~) 8
ABEN (BEDLDOTIE, XHRBR) BEMEL b
XY, BERTLSHELERLSOH 5,
2A{7varta—FORRYE RN, ERLIER
FvAr7uarta—F LCEESRSRABL SN,
UCSD PASCAL® 3% Bowles iz X W% & hir. 20
ERELERDL, Pa— FOMRRINEZ—RRLoOE
TEITS, AVE—~TVIERTHEHDOT, NBEED
BunwSfrsearta—4g LoFRe LT, B e
7T LDETHEREL L,

ATk, UCSD PASCAL =031 5 —ER L7
P o— FE&ETHES ETHRBENTTS, wWon

DFEHRILONTHERTND, BINCPa—Fe b2
V2 ERDOEHR L DRI oW TR, Z20#, BBl
FHIZHOWTER, ThoDFHEOBROFELIT-T
‘/‘60

2. PA—F ¢ bS5 RL—5 DB

UCSD PASCAL =y .45 —mblhEhs, P
a—FiE, fKEBR %y 7 HEBOBBETHY, Thi
FEEOMWRCETT 520, BER, 147V 5%
Hns, 22Tk, ETEEORLEBHLLT, P
—FEvfrurney yOBMECERTS TR
V— 2R Lz, ThiZX Y, (1)P 22— KOs,
T, P LrRAL— M EBBICITDRZDT,
A B —7Y ZIC B CEATRENA T 5, 2) 4
VE—FY BRI P a— FeETA—F LR 1%
LIS S/ TWE DL, bFrRLv—FTiX, P
a— FORINHIG L TRV —F o ORELETH 2
ERAIEIL D, SORERD B,

BE LIS vaL—-2ONEHERERLICET, =
—FOPERL7ZIPASCAL v —=% 7w 75 nix, UCSD
PASCAL o4 5—j2k ¥, Pa—F7rAnichE
MENTVB, OShbr5rrr—FichHElrESH



56 Wy
Poa—¥FT7s4nm
(FaR7 .0
7 7 A WA Pa—-F
%ffz;l;v \3 w=F Zrdn
e N simm
BRI 747 w—Fv
I
Ny Ty
a - FAR
w—Fv
~N—27 FVR
PE—F

K1 PASCAL + 3oz L—# DOPSHER

5L 5 URAV—FRNTIE, EfTHEL —F T HlES
By, LT, ETEROBRELIEIKRZSET, 0
N—F U BEEERS, T4 X7 EOPa—YiE, AT
YEDPa—~Fr7ryAntLTu~—~FEh, PRI
IDT 7 ANEHLTITbRB, R—2 7 FLVAREN
—FE, BT~ TPy D R—R7 FLRg ket
B, a—FERLV—F i, Pa—FI7rAhER—2R
T RVREBRLAENDL, FITHRO 2 — FEERAS
v it B, ARER T — Fi3D 2~ F¥fES
DLDTHY, ThLEREAAY 7y icBHL, Ay
T 7 BRI o T BT BRI T4 R 7~ BRARELT
5

PER 52 v—4 0REEESHETHY, +5
VAV— BT B L, H#EE OS ~Exhs,

3. R#LOFk

3.1 EHOMEIBMHADE D 1T

PASCAL P =a— R7'n /'3 A0ETHIC, ZEER
Ry 7 EENCRESNS, BROSRIX, A€
Y ECRABEShERA v EADBEA LTy 7R LT A
ZEEERNE IR s e ey FCIREERT
2 LIRS PP D, EDRD, BREOFHL SR
3RS FRVTERBERFEEicEiIBEL, i
kY, EEERLSRT s HFEERALR.

N
o

M2 f(a) FHEEOHE b @Oa—1TT57

BRFEEDO—R s TRLRAZBRETS 2D FIH
%,

1) BFREOMHUBHEZERTES 2NV FTF
7 &ERT B,

2) WTELIa~—ne 771z Tarjan o7 =
VALY BEAL, SRk Fetx o (SCGS)
PHHT 5, %), BREMHLAZERTWS
FHE oMbt 5,

(3} HREEHL SR TWAWERE OEBETIEO KX
X (F—=F s H L) UL, boHLd, bhoTW
B0T, HFHFEDOR—2 7T FLAEFHEEEHT
1 DFFE XV IEKREL T L,

Lz, FE0a—Ar5 70 fER 2(), b) iR

Fo FHEEXAVZOFTBEMPHL TV AERTFEHNS

57 CRbL,

Ae— B

NIRRT 2 &, R2@DOFRE O, K2b)0X
M757E7%%, MW2T, FHEAZ, TOPTHFHE
GEML, FEEGIE, HE I 2MHLTWS2, 1
FEICHE ] 2L, Jod TG HESEICHERBIC
MHENTWS, 200G 1—] >GOmsyhiE
WEThHD, FEEOFBHFHLOMELMET S,
H3ie_—R7 FrRHEER LT — 7 B LR
Fo /371, BEI X rTRRSh, Thi), TR
TOFFREOMH LBEESERTE 2., FFEE I,
025 12T EOFEEVAT B, FLIL2WT, ZOF
e DRt pMEREEROES (SCGSNO @ Z0ffias 0
DL, BEERSTRAV, 12T A LIFBECERT
by, 1~1260fE7 HIF, MERRTHY, EOBETS
HEREROEE), F—7EHROY 1 X (DATASIZE),
ZOFFERBBEhTWBEH (REFCNT), ~_—=x
7 Kz (PROCBASE) 7z ¥ off#iy 4o, FRERED
TV TH, &R & (F50~63ET), ik
SOERYE, RHOBRER (SCGSREFCNT), #E
FHOEHRE Lo




24 n7F ety Lz PASCAL Hiyz — FOETEHROM LT 5—Fi: 57

proc. ¢ pecall 33
Proc. No. o Fi|

I
JRMERE Tame  AHEE ARTRR ;?gﬂ;ﬁ de?mz

SCESNQ DATASIZE. RFONT PROCRAE  ADIRFP ARJLEA

Fy
¥
L &
g s I 1 [ ' |
, 1 1 ' | ] ﬂ
121
A ague
Scaer CQSBA
0 u— ?
i 1
A S > ~

r‘_‘r:r_—ti: o
finm— .t ¥ -5 S m—

K3 R—27 FLREHBEDOHOT— 5

(*Reference Counts)
begin
for all procedure i do
for all j adjacent to i do
if SCGSNO(3)=0 or 127 then
increment REFCNT(j)
else if SCGSNO(j)=SCGSNO(i) then
increment SCGSREFCNT (SCGSNO(j))
end;
(*Base Address Calculation*)
procedure ADDQUEUE (i:procedure number);
begin
for all j adjacent to i do
if SCGSNO(5)=0 or 127 then
begin
if SCGSNO(i)=0 then
PROCBASE (j)
:=max {PROCBASE (i) +DATASIZE (i), PROCBASE () }
else PROCBASE(j) :=max {PROCBASE (i), PROCBASEG) } ;
decrement REFCNT();
if REFCNT(j)=0 then add j to the rear of QUEUE
end
else if SCGSNO(j)=SCGSNO(i) then
begin k:=SCGSNO(j);
SCGSBASE (k) :=max {PROCBASE (i),SCGSBASE(k) } ;
decrement SCGSREFCNT (k) ;
if SCGSREFCNT(k)=0 then
add j to the rear of QUEUE
end
end;

(*Maine)
begin PROCBASE (£) :=BASEADDRESS;
add £ to the rear of QUEUE;
while QUEVE=0 do
begin delete i at the front of QUEUE;
if SCGSNO(i)=0 or 127 then ADDAUEUE (i)

else for all j of SCGS(SCGSNO(i)) do ADDQUEUE(})
end
end.
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PROGRAM  ADDINT (INPUT, OUTPUT) ;
VAR I,K,N,M,P :INTEGER;
BEGIN

WRITE(’M=") ;READLN (M) ;
FOR P:=1 TO M DO
BEGIN
K:=0;N:=30000;
FOR I:=1 TO N DO
BEGIN
K:=K+1;
END

END;
WRETELN (' THAT®’S ALL’);
END.
(a) 7050851 (%)

PROGRAM PRIME (OUTPUT) ;
VAR P,K,F,N,I: INTEGER; .
A:ARRAY (0..1000 ) OF INTEGER;
BEGIN ’
WRITE ((')N=' ) ;READLN(N) ;
WHILE, K<N DO
BEGIN
F:=2; .
WHILE P MOD F <> (0 DO F:=F4l;
IF F=P THEN
BEGIN
A (K :=P; K:=K+1;
IF(K MOD 10)=0 THEN

END.
(b) 7ur3 2884 EHoRL)
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A Light-Detectable Negative-Resistance
Circuit Presented by an Optocoupler

Haruo TAKAHASHI

An optocoupler can be used as a functional device indicating the current controlled-type nega-
tive resistance characteristic controllable with two external light intensities.

A new type of light detecting circuit using the present function holds the ability to detect
both the incidence of a light intensity and the small change from a fixed intensity level as a
shaped pulse-light output with a simple circuit configuration,

1. Introduction.

It has deen investigated that optocouplers can
be applied to optoelectronic functional elements
completely different from the conventional func-
tions as circuit coupling devices, and it has been
demonstrated that a negative resistance characte-
ristic can be realized with a photo-Darlington type
optocoupler itself and with a combinational con-
nection of two photo-FET type optocouplers,
respectively [1], [2].

In this paper, the light-detectable fnnction of
the negative resistance characteristic presented by
a photo-transistor-type optocoupler is proposed
[3].

An optocoupler employed with a light-emitting
diode (LED) at the input side and a silicon photo-
transistor (PT) at the output side becomes a two-
terminal active with a current-controlled-type
negative resistance characteristic (an S-characte-
ristic) by simply cascading the input sides. The
present S-characteristic holds the function to be
controlled with two external light intensities when
an external light-receiving terminal is added in

The contents of this paper was reported to the
IEEE Transactions on Electron-Devices (U.S. A.).
July 1984.

parallel to each LED and PT.

In measuring systems using optical methods, a
light sensor is generally used at first to detect
electrically the change of the light intensity
corresponding to the physical parameter caused by
the measuring object ; secondly, several signal
processings such as amplification or waveform
conversion are performed by electronic circuit
technology ; and finally, the desired output for the
physical parameter is obtained in an electrical
form. However, if the optoelectronic circuit which
changes directly its electrical characteristics depen-
ding on the external light intensity is adopted in
a measuring system, electronic circuitry in the
system will be simplified.

A new type of light-detecting circuit using the
present S-characteristic can be constructed with
the simple connection of a capacitor and a resistor
to the optocoupler, and can hold the ability to
detect not only the incidence cf a light intensity
but also a slight change from a fixed intensity
level as a shaped pulse-light output.

2. Characteristics of the negative resistance

circuit.

The optocoupler which consists of the LED
coupled to the PT can be a one-port active device
with a negative resistance characteristic by simple
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connection of the input side and output side in
cascade.

Fig. 1. (a) shows a negative resistance circuit
connection in which the collector current of the
PT due to the avalanche breakdown is used for
positive feedback to the base window of the PT
by means of optical coupling from the LED to the
PT.

The V-I characteristic of this connection is of
current-controlled-type (S-characteristic) as shown
in Fig. 1 (b).

1 v
LED
PT
0 10 20 30 40 80 80
- v
(a) {b)

Fig. 1 Negative resistance circuit connection of
an optocoupler (a) and the negative resi-

stance V-I characteristic (b).

The S-characteristic presented by the optocoupler
can be changed optically with two external light
inputs, if a lightreceiving terminal which is con-
structed with a photo-diode (PD) coupled to a
junction transistor (TR) is added in parallel to
each LED and PT.

Fig. 2 shows the optically controllable negative
resistance circuit (ONR). In this circuit, the ex-
ternal light input incident to each PD employs the
light intensity generated by an another LED.
Fig. 3 depicts measured relations of the intensity
power W incident to the PD with the current /p
applied to the LED when the distance d between
the LED and the PD is used as a parameter.
Hereafter, the light intensity received by the PD
is replaced with the current applied to the LED
for simplicity.

Fig. 4 (a) shows changes of the S-characteristics
due to I, (equivalently the light intensity L,)
when [, is zero and d is fixed at 2 cm, and Fig. 4
(b) indicates similar changes due to [;(equivalently
the light intensity L,) when I; is zero at the same

Fig. 2 An optically controllable negative
resistance circuit (ONR).

1] 2 4 6 8 10
—> Ip(mA)

Fig. 3 Light intensity W dependence on
the current /p applied to the LED.

700 700[' 14=0

g

— VW
(b)
Fig. 4 Changes of the S-characteristics due to [;
(a) and due to I, (b).

distance. It is clear in these curve traces that
the breakover voltage (the voltage at the shaped
point) can be decreased with /; and the holding
current (the current at the bending point) corres-
ponding to the breakover current can be increased
with 7,

3. Light detecting circuit and its

characteristics.

A light detecting circuit can be constructed with
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the connection of a capacitor C in parallel and a
resistor R in series to the ONR as shown in Fig. 5.
The LED, is added for obtaining the detected
current output in an optical form in order to
eliminate electrical influences from electromagnetic
surroundings. When the external light inputs
change the ONR from the off state to the on state,
the LED, generates the light pulse output corres-
ponding to the current pulse caused by the dis-
charge of the capacitor through the internal on-
resistance of the ONR. The present circuit holds
the ability to detect both the incidence of a light
intensity and the change from a fixed intensity

level.

Fig. 5 Diagram of a light detecting circuit.

A. Detection of the incidence of light

The ONR can be turned on with the decrease
of the breakover voltage corresponding to the
increase of the external light intensity L,. Fig. 6
shows the operation diagram in the case when the
incidence of a light intensity can be detected by
using only the external light L, as a light input.
The load line is set in such a way that the opera-
ting point is at P, in the cutoff region of the S-
characteristic Sy when L, is absent, and at P, in
the saturated region of the S-characteristic Sy

when L, is present.

Vee

R~

IH P2

IHT S10

T4

O VriVeo VT

—> (V)

Fig. 6 Operation for detection of the incidence
of light.

—> |(mA)
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Ve =50V, R=100KQQ, C=0.068uF
> =0, d=2cm (H:5ms/div)

Fig. 7 Operating waveforms.

The ONR is in the off state when L, is zero, and
the capacitor C is charged to the voitage at the
operating point P,. When the incidence of the light
intensity causes to decrease the breakover voltage
enough to move the operating point from P, to 7,
the ONR turns on to the ON state, and the shaped
pulse light can be obtained from the LED, by the
instantaneous discharge of the capacitor through
the on-resistance of the ONR.

When the light intensity reduces to a threshold
level, the ONR returns to the OFF state the capacitor
C is again charged to the voltage of the operating
point P, through the resistor R from the supplied
voltage Vcc.

Operating conditions are as follows:

Vee=Vr

1H1<—V-CCT_VA<[H

Vr<Vec—ReI7, (1)

where (Vr, Iy) and (V7,, Iy,) are (the breakover
voltage, the holding current) in the S-characteri-
stics Sy and S;, respectively.

In this operation, the period 7" for the change
of the external light input L, is desired to be
longer than the time interval that the capacitor
takes to change the terminal voltage from Vy to
Vr. Then the condition for 7 is given as

T> CReln(Ee= Vi)

cc—VvVr?

©

if the turn-on and turn-off times of the ONR and
the internal resistance at the on state are ignored.

Fig. 7 shows the operating waveforms in the
case when Vee=50V, R=100kQ, C=0.068 «F, and
d=2cm. The experimental result means that the
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incident intensity power of 1.5 #W to the PD can
be detected as a light pulse output L, of 300 #W.

B. Detection of the small change from a fixed
intensity level

By using the external light input L, a small
change from a certain intensity level can be
detected as a light pulse, because the breakover
current and the holding current increase at the
same time with the increase of the external light
intensity L, as shown in Fig. 4.

Fig. 8 shows the operating diagram similar to
that shown in Fig. 6. In this case, the load line is
set so that the operating point P, is in the avala-
nche region of the S-characteristic Sy when a fixed
light intensity is applied to L,, and the operating
point P, is in the off region of the S-characteristic
S,, when L, is slightly reduced from the fixed level.

The terminal voltage of the capacitor C is
charged to the breakover voltage Vy when L, is
kept at a certain intensity level.

Fig. 8 Operation diagram for detection of the

small change from a fixed intensity level.

Aly (5mA/div)

VCC:75v, R=75KQ, C=0.033pF

11=0, I2 =30mA, d=2cm
(H:5ms/div)

Fig. 9 Operating waveforms.

If a small decrease in the intensity level causes
the S-characteristic S, enough to change the
operating point P, to P, the ONR turns on to the
saturation region. The light pulse output L, is

obtained from the LED, according to the rapid
discharge of the capacitor C through the on-
resistance of the ONR.

The ONR returns to the off state and satisfies
again the operating point P, if the light intensity
comes back to the previously given level.

The operating conditions in this case are given

as follows:

Vee>Vr
Vec [;_VH_< Tors

I Ve Ve 3)

where Iy, and Iy, are the holding current of the
curve Sy and the breakover current of the curve
Sy, respectively.

Fig. 9 shows operating waveforms for the fluc-
tuation 47, equivalently the change of L, in the
condition that the current 7, of 30 mA is applied
to the LED, as the fixed light intensity L, where
Vee=175V, R=75kQ, C=0.33xF, and d=2cm.
The photograph implies that the decrease of the
light intensity of 1.5uW from the fixed light
intensity of 15 #W is detected as a light pulse
output L,.

4. Conclusion

In this paper, it has been demonstrated that an
optocoupler can be used as a functional device
indicating the S-characteristic controllable with
two external light intensities, and a light-detecting
circuit using this new function can be constructed
by a simple circuit configuration.

It is experimentally confirmed that the detecting
threshold level of the light intensity can be easily
determined by the relation of the load line and
the S-characteristics, and the present circuit holds
the ability to detect the incidence of a light as
well as the small change from a fixed intensity
level as a light pulse output.

In both cascs, the change of 1.5 #W in the light
intensity within the repetition frequency of 5 kHz
can be detectable as light pulse.
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Diffusion of Methylalcohol in Rigid PVC Lining

Takayuki IGUCHI and Satoshi OKUDA

The concentration distribution profiles of methylalcohol diffused into rigid polyvinylchloride

resin were observed under the various temperature conditions and following results were obtained.

1) Diffusion process into lining maintained to uniform temperature was analyzed as a Fickian

diffusion of the constant diffusion coefficient. The diffusion coefficient and saturated surface

concentration were depended on experimental temperature.

2) Under the condition of existence of temprature gradient across the lining, the diffusion

process of methyl alcohol was expressed by the concentration diffusion simply. And the

acceleration effect on diffusion rate by the thermal diffusion was not observed.
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Fundamental Study on the Conservation Method of Waterlogged Wood (1D
Explanation of the Impregnation Process Using X-ray Absorption Method

Akira ISHIGAKI

The initial stage of PEG impregnation into waterlogged hardwood has been studied using X-
ray absorption techniques. The X-ray absorption patterns of the photograms of some test pieces
of the wood samples which immersed in a solution contained 20% PEG and 5% barium chloride

have been investigated at regular time intervals.

Then some typical behaviors of impregnation

of the materials have been discussed on the initial stage of impregnation.
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Selective Inhibitory Effect of a Film-modified Platinum
Electrode on Anodic Oxidation of Chloride Ion

Ikuichiro IZUMI

The modified platinum electrode was electrolytically prepared in a phenolic potassium hydroxide

solution. In voltammetric experiments, the electrode covered with electronically conducting film

showed the inhibitory effect on the anodic oxidation of Cl-ion in acidic solutions. The inhibitory

effect became effectively larger with increasing phenol concentration and/or modification time in

electrolytic modification onto the platinum electrode surface. In contrast to the case with Cl-

ion, the electrode showed little inhibitory effect on the anodic oxidation of NO,~ and I~ ions.
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Fig. 4 Inhibitory effect for anodic oxidation of
chloride ion on fiim-modified platinum
electrode
Is: Ancdic current at 1.3V in 1IN H,SO, on
smooth platinum electrode
Im: Anodic current at 1.3V on film-modified
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Fig. 5 Inhibitory effect for anodic oxidation of
chloride ion on film-modified platinum
electrode

The electrode was prepared by electrolytic
modification in 0.4 M phenol for 40 min.
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Fig. 6 Electrochemical stability of film-modified
platinum electrode
(a): Modified for 20 min, (b): With 2 M NaCl.
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Characteristics of Flow in a Perforated Plate Column

Mikio KAWAGOE

The flooding and loading velocitis, and liquid holdups on plates were measured for a perforated

plate column without downcomer, using plates having large diameter of holes and free area.

The flooding and loading points were determined from the plot of total pressure drop versus gas

velocity. The flooding velocities obtained were somewhat lower than the ones in previous works

for low liquid flow rates, and in good agreement with those for high liquid flow rates. The

loading points agreed well with the correlations in earlier investigations. However, the liquid
holdups in the present work could not be correlated by any correlation in recent studies, and

were found to be smaller than those correlations.

#® £l

SR IIEY, TRBRAEESHYBRTWS
SURHEMIEE CH Y, BSETIREFAEA YOS T
BERERTWBY, o BT #rEs B T 2ficd
D, BETHZORBERBEL DL, DOZEOTR
FMECELRYOREARE TV,

BT, BAEAVLR3 XK ->TERIL
&, BILESKRE L, 2 oUREORWSIUREY o
REBFREAR VSR -OWEHREREL, #kD
R L B, RA LT

1. EREERUAHR

FEREBOM & Fig. 1 1R L, AWieS Lk
W 159 mm, BE 500 mm 055 BB TH B,
ERERICT D ML AR 1B E Lc, FRARE—IC
ZIRICHIST 572, Fig 1 IRLIZE 51z, BTE
OABEIZEE#130 mm, NI 10 mm D51 7 %644
Db, ZHEBLTHRAZME L. AWicEIRKi
27 v LA, Tablel WRL-5EHETHS, LR
X5 ~25mm, BIFLIIE 7.1~17.4 % L B, WE
£T2mmTh3,

HRRIEL—KZTHY, EFRIT TR TRRETT-
7o

HART w7 -tk >TEREN, »—F2—FiICX
DEHENTHEICAS, X, v~F2A—F X
BEERELIE BERCRI 2 RIESc L VB Eic
B—icftiah s,

SJEHR APr BRSO TREy FIiw ) A —F
PEREL CIIE L 7c, ZIR EORERBEIIROTA,
WHERBRHCIED Db H 2 & 1), IR LOKEIE
ENPLIROYMLT 20 FEE A2VY U F—THEL
Too TOWERELEETRETEY, HERKES H &
L7z,

. ERER

2.1 HIAFRIZ & BEBIREDOE(L

Fig. 2 iIC&FIR 4Pr 0 Ze 2 H5d ug 12 L 58 b %
R LTeo WRERRIBIL A Fd 0 #hn & R KR D X 5
BT 5, BV AFEETH, BESRELIZLAY
BHEY, rbEBRTT 5. Z0%e, &ERIE
FMESRWBAOEIEREBLAEPDLEV, FA
WHERKEL B L, LEBET 2EO 4 ROEFRN
W 3728, FABILERTT3HE EFCHLES
BXOIERY, D2V B Y AFEI L CIREN B iz
EH LAY S, ZoLE, LEACEESERSR, Zh
BHRCE > THIBEND 2, BEODETEERT
Do TOHRTEE v —F 14V IHE LIRS, Fig.2 iz
RLIEZARBRINTD S, v —F 4 L IHEL LT,
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Tap water——f —— | Head tank

Air
Blower

Fig. 1 Experimental set-up

Table 1 Details of perforated plates used

Hole dia. Number of Free area

Plate No. {mm)  holes [—) (—
1 5 120 0.119
2 10 18 0.071
3 10 36 0.142
4 15 18 0.160
5 25 1 0.173

B EOWREHEII VR FOE & otk e icliinL, Thiz
P CTREH APy LWHET 5, SO VRFEEAE
LLTWL &, 52 FARETRERPSHEICHEM LA
DB, FERc, BELLOTY MLA AL FEBED bR
53E51kD, ZDOHAFEL Fig. 2 DBATRER
B0 TNETTyT A VIERELWESR, 75y F 40
HEUETRT L LA AL FOBRSTRFHED 2~ 3
FCHMAL TEET IS, ZOREKRTHRETSZ L
BEERAREIR R 5.

2.2 7S59F4VvIEE

75y T v IHEIEL T, $ohofElRatE
HEhThas, BRELORRERCHT 277y 74 v
THELDOT T uo—hb BT 2 2k T
W5, Eiz, KEHP KO Krotzsch 59320 Eh
TR & - TEBRANCHHER 2K T3, Table 2
RIhbEdEELDTRLEZ, ZThbHo R wTh

3 T L AR T T
)_ Plate 3 L=5
L' :Liquid rate ll/min‘JL
i

s
T T T TTTTT
Lo gty

T T T TT7TT
!

11 Lyt

~N
T

Dry pressure drop

10t =
o // .
5 S B W Y T
167 2 3 45 2 3465
Ug Im/s]

Fig. 2 Plots of total pressure drop against
superficial gas velocity

10 ——rrrrrr———rrrrrr—r—rrrr
o ate_
~~ -
¥ F 2 1 7
E [ 73]
[ori o) g 4
% Y L9 4
2 =
10 * w0 E
g OV OV Vo I3 2]
o 2
[ <
1—1 :Takahashi etal b
| 2—2 : Krdtzsch etal (¢=0174,0.=25mm )
3—3: " (¢=0.076,00 =10mm )
4—4 :Kimura et al
1 i Ak b 2 il2dd L LA o 1 281) L [EE NN
—4 53 -2 <1
10 10 10 10

Uih Imls)

Fig. 3 Correlation of flooding velocity of gas

b, BEOSHRIET DILRBERED 7S v T 7
HE dop X EICBILIEE urs TREBZLERLT
w3, Krotzsch &i7%, BILLOEEEFED T35
2, FOREINE 0, ThEAOHER BT 7
Ty T4 v IHE tor LIRDBILIE urr A, K
—BRFROBECOWTERT S LAV L 6N 5,
Eq. (1) 25,

uor=18.8exp{2.9/In(1.53uz4)} n
Eq. 2} #5,

tiop=0. 95($2Ds) 013, 0.7 )
Eq. (3) 25,

Uor=1.82ur,7'* 6)
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Table 2 Correlations for flooding and loading veloities, and liquid holdups in previous investigations

Flooding velocity :
Takahashi et al®

In(urrv S5/g 1inlucry (Sr/g) (oe/pL) 1=2.9, where Sp=23/¢? (1)
Krotzsch et al®
ugr/$=3.27(We)~043, where We=u;2Door/0 )
Kimura et al®
UorV pglpr /Vgl=1.5(L/G)"\/1, where I=v/Tga/py 3)
Loading velocity :
Krétzsch et al®
oL/ VgD, =4.8(We)—0.08 (7)
Kimura et al®
oLV pg/or/V gl =0.75(L/G)1/¢ (8)
Liquid holdup:
Hiratsuka et al®
H;=1{0.0013+0.0019(L/G)} ugh {11
Kawagoe et al®
Eu=0,024(Fr)-%%¢-1 (L/G)'47, where Eu=p1gH;/pctcr® Fr=urs?/gDo (12

Kimura et al®
dgHL/ucx?=0.0018(L/G)??

{13

Fig.3 CAERMPLELNZT 5 v 74 v I EOF—
S & uor B uLy PET 7 vy L, Egs. (4)~(6) & Hi#g
L7z, BREES CiiziE—BELRL, EEH0MHE
B NI L B-oTWS, WHENKEL{ DL,
WTFhoOMERX L IZERBE ORISR L, RERE LR
EEEAT-HLTWBRZ LBb2 5,

23 A=F 4 UEE

Krétzsch 59, RUKRF D 13w —F 4 o 7 HEEE 3
T 5MBX % Table2 RTHTELTWS, BELD
LR AR AR L Thas, RPicesEhs
NG A5 e EBRREREHT RO T B0, EE
OEBICERT 5 I RRINES, FHE, KERER L
HOEOHERLSOHAEEIDE ) —HLEVWOT, 2
T T RO R RS &Rz,

75w T4 I HEEORELERIC, v —F 1 I
EHBLROREREL AN TRbT I LNTE, &K
BRIV L TR, Eq (MRCEQ. @)Kko k5 ickd
=Y (-

Eq. (7) 225,

toL="T. 0 D42 ¢~0-16 35, ,—0.16 (9)
Eq. (6) 225,

torL=1.46 ur, "2 {10

Fig. 4 iR L2 X 912, REREH BRI
FEALERRY, EBRBERL X onFHBE L 3E
—HLTW3,

PEoBREPL 7S 9 F 4 v ERTe—F 4 VTR
REIROLEREEO RERELANS LItk - T
HETE2Z8b03, 202X, LB 32K
DN e —F 4 VIR T7 I v 74 v I OBREXE
LTWAZ LERLTWS,

2.4 ZEER

LTS OWEBRICE L Tikw { S 0HERE
FUERG LIS L S Tw5 Y, BiRT3BEFRE
Wiety, EEROBMESRN R VB IRICER T 5
B rELh Ty,

PELY, FEGY, RUAR LVEREE H i
LTENRFhERXEE L TWS, Zhb% Table2iz
R Lize GG iR A B LT3
By RS A—FOWEREETHY, AR RS
10mm PATFRBLATWS D, I CiIHEOxts
»roH LT,

BIFEH DR RO D HIRER RS R ICEILY A 5
WEEHOBERBHICE > THREDZZ LBbI B, |
BEEBICT 3H Egs. (~2ARNO L5 cHEK
b5 (PHEERAK—ZEROEE V).
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:o Symbols: See Fig. 3
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Fig. 4 Correlation of loading velocity of gas
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Fig. 5 Comparison of liquid holdups with
previous works

SEw/(L/G)**=0.024{(L/G)(Fr)=3/4)08 (1§
PEu/(L/G)*=1.5 {19

Fig.b iRk Lz k52, WiFh o8 b SR
KREWE S HEWEET L ARERERZHELERY
T e B, SEENCH B AR SO MHBERO FRE
BT, Ea. (5 off ¥k 1.5 2 0.7 CEEHx 5L
+100 HEETHETE 5, —F, BADTF—¥%45
&, BT Lic & O IR S o MR & L & —
BLTW5, LEOKEN L, HiSHRIZBLTRES
KREAPLETHBZ B¥bh %,

# @ F

BREOLWEIABEO v —F 4+ L7, 75y 54
VIR, RUREHREIE L, v—F 1 L 7 ERT
77 v T4 v R EREROSHEREEAWs Z &
X o THETE, fkonFhofBRick-Tb %
DI KRERNZ R bhole, $i, WRIEHRICHEH
LT, PR ARG < Be BB © LA 2B L
—HLAENWZ EHbd T,

(%) FFBRICI R —B0E (FIRRTRS),
KEERE GRMBERAZ), KAHESE GEME
BRE) o188k, BLTHEERLET.

Nomenclature

Do =diameter of holes [m]
Eu =prgHy/ocucy?, Euler number [—]
Fr =u’L./gDo, Froude number -]
G =mass flow rate of gas [kg/m?-s]
g =gravitational acceleration [m/s?]
H; =clear liquid height on a plate [m]
L =mass flow rate of liquid [kg/m?.s]
I =v"20/p.g » capillary constant [m]
4Pr=total pressure drop through a plate [Pa]
ug =superficial gas velocity [m/s]
ucr =flooding superficial gas velocity [m/s]
ugy, =gas velocity through holes [m/s]
urr =flooding superficial liquid velocity [m/s]
u; =superficial liquid velocity [m/s]
ury =liquid velocity through holes [m/s]
uor =flooding gas velocity through holes [m/s]
uor =loading gas velocity through holes [m/s]
We =ur?Dopr/6, Weber number =]
{Greek)

pc =density of gas [kg/m?]
p; =density of liquid [kg/m?]
g =surface tension [Pa-s]
¢ =fractional free area [—]
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Zum Valenzbegriff deutscher Verben

Osamu KIRIKAWA

VVa—nD [—REFFEE] L > THrhic L
LEXOEBETHEERL, ToRSESEAFRAE
LR, FRoT—~Th5 Valenz (354 Bin
BERLLD I LDV L >ThH S [REBRIEEREER
LOLTERbORRREER] LEXLLRTVBY,
EAFRR % (Dependenzgrammatik & % v i3 Abhén-
gigkeitsgrammatik) %, & b bir 75 2 A Lucien
Tesniére 12 X > TREE N LN TH B, Tesnitre iz
HDOLHEELD,

1) Alfred singt.

DTN o T MDD EER LY Lo TWBDES
5, B2 3ETHB, Y Alfred, singt » 2{H
OERELS Mz, Alfred L singt LTHbbEh325
DHESER VST TVERED L5 bR EXLR
B, bLzhanAhdhiE, DD EXELTOE>DEL
FoBWRE BTN TRV, KR THIE,

) ok5iizs,

1) singt

Alfred

Tesniére i3 Z D#EE& D Z & # Connexion (iifg) LI
%, Connexion Tk - THIIhm Lz >DEHE Nu-
cleus () LIMEATN3D,

2) Meine Schwester gibt ihr neues Buch
meinem kleinen Sohn.

29
/gibt
Schwester Bllch\Sohn
VN N

meine ihr meinem Kkleinen

neues
2) OXOBWHE ) bbb XHIiT, 2) OXTIEY
B Nucleus, 8 fiv>o Connexion XEEIh 5B,

ZHX5IL, BE—RITNOL YV ERNZEHETH S
XE, BFEEPLE LEBERTO LTI EICE-T
BREHCIERLTEO BEESHL LD L T30,
Tesniére DOFEHIERT L b HIXKTERFRTETH B0
Zhiz k- THekA SRR MEE 52 b TnieiE
&, ORS— 2 L AT ENERE—LRL LY
ZETEIEBAL, [FHEE] F Bl w57V R b
F L A0 [ZIEMFH (Binaritdtsprinzip) | # FEL
TeDTHBY,

EEBESCENBL 5P LOEX TR S HLICHL
i, BN BEREEOMS & HEET30E, %
DEFICH 6L UDED - lEh—Z AN L &
Tesniére 3Rz 7z & 2 T Valenz (&1 47
Jle—IcBRLTN3 LEL B, TLTZhicE S
TIXESWT 5 HEA—RIC Valenz B35 L Wi T
5H0TH5B,

B EEERER LU, ERODERITK
EL SO EENRD, THhbb, THBMICELWX
TH D RDIHBERAIRERSS L, L THIELEMNE
it S VWS T, ATEIREER S (Erginzung)
HBVRERS (actant), BHEEARSY (Angabe)
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H BRI 4 (circonstant) rMETH T3, #
LTENRG EREET 52FE & LT Gerhard Helbig i34
#5 2 + (Eliminierungstest) » 9 5z BERLT
W3, [bhbhiz, »3RAEHEEL, BRokXPE
EXEHTHLh, The bHETENTHh 2HET
5o b LEZRMRARBIGEMTHIIE, HEINZRSE
MR, BEAUELOTIREY, Ll LEAMNTE
SGEMIR S, HEIhRSE, KOSz e
> THEm L, BEHERLOTHB 0

3) Taro arbeitet in Nara.
3’) Taro arbeitet.
4) Taro wohnt in Nara.

4’) *Taro wohnt.»

3) 25 in Nara 2E ) Bz 37) ISCEMICIEL WY
XThHs, TRIZXHL, 413 4) »HREIL K in Nara
EHELELDTHB b rbbT, NS
1-oTLES, EU in Nara bW HiBHAICH Y /i
b, 3) TR, 4) TIEERS L LTHIEL
T3, Z0OEWX, B)i arbeiten » wohnen Gix %
DS BT b Valenz 28 Bl s s £z 60
b, ZDXHI, Bk hEFE, BEFCST R
LS TIEE ¢ & AV B——arbeiten, wohnen 1%
KicHEFTH D —%, Valenz LSR5
Bzl THHATEZDTH S,

Valenz DEZHRARABADILD D KA VERE
LWOMENLRR L LDT, FHEMAXE, XA
T4 TAEC—h—0 [EB] 2 [FEE] L»idbvEn
REETHRT O Cnl, BEE: LRUKRICE
STENEWAFRTIZLE BELLLDREDTHEY,

BE, HEE A Vs Valenz BRICESHT,
FORAMBHHB TR ERTHTShTVEY, Thbik
DT LI CHEBIIBALTRZ S,

G. Helbig/W. Schenkel : Worterbuch zur Valenz
und Distribution deutscher Verben. (EF A1 )

T ORI 1969 FICPREDRITS N, 1971 EiTidsy
WIS DI B 2B TV 5, BFOPTO—Jk &
% Einfithrung in die Valenztheorie (HE&MEEA
fq) &L T Valenz BEBRRORBEA B & UEAEES 2 L3

1&

HLLHEBPERTVE, DEDSVTH 500 DEIFRORE
&ffils X U% o 4345 (Distribution)® 2% |#sh T
%o

U. Engel/H. Schumacher: Kleines Valenzlexi-
kon deutscher Verben. (FFA)
IOFBEIEF A YO L0 LY TEBRT, 19768
PUBAS, & L TI9TBERICEE 2 IS FIT S T %, Rit
b #TEH 100 *— % Einleitung (HAR) 250,
Helbig/Schenkel }j3+ 2 Lig - 7233 C Valenz o4
SHPRMICEHRE TS, INERERIT 461 TH B,
EOFRE DR EBC, #91,500 BOBE2H -7
FLOBRITHTEN S TETH D,

RizER Iz, Helbig/Schenkel o ig#tiz 4t - T Valenz
DIEREOSITBILIZLLIY,

wohnen!!

1. wohnen,

1. wohnen—>Sn, pS/Adj

M. Sn— Hum (Der Lehrer wohnt in der

Schule.)
p=nbei, neben, in...(lokale Pripositionen),

pSd— Loc(Er wohnt bei seinem Freund,
in der Schule, neben dem Gast-
haus.)

Adj— Mod (Mein Vater wohnt gut.)

I. &)# wohneniZ 218, 2% Y WHEMLXNTHBD
ST DHREIVSLETH S,

I. »HizoofEms i, 14 (Nominativ) 045
(Substantiv)!» &, EifEF (Préposition) +£4F# T
b bEBEFRE ik () AR (Adjektiv) Th
B,

m. 1#o4FE TAR (Human) | w5 BE@EH#EEY
boboThiFhiER ST, ATERNL, bei, neben,
infz ¥ [Pz (lokal, local) | Bkt bbb
b0, AT (HE2H5bT (modad] b
DTHRTFNER BN,

L7edoT, FIFENRLILEZRD LS LT WTHh
HIESCERIA IS U CHHBBICBER T 2 2 LB TE B,

5) *Der Lehrer wohnt.
6) *In der Schule wohnen viele Hasen'®,



FA vEOBFEEMiconwT 89

5) Tik 1O ATLSHC MBFA b3 Wi ETN &
Wi, 6) 1% 1RAFN ABBAD LD THBIbIC
FEERY L L > T B,

stellen!®
1. stellen; (Vi=stehen machen)!®
1. stellen—Sn, Sa, pS

L. Sn— Hum (Die Hausfrau stellt
die Vase auf den Tisch.)
Sa— 1. +Anim (Der Arzt stellt
das Kind, den Hund auf den
Tisch.)

2. —Anim (Sie stellt den
Teller auf den Tisch.)
3. Sa=Sn (Refl) (Er stellt
stch auf die Biihne.)
p=an, auf, in... (Richtungspripositionen),
pSa— Dir (Sie stellt den Schirm in
den Stdnder.)

1. B stellen 2 3flith %,

I. 3-o0 RS 20 Th, 10 4@E, 448
(Akkusativ) o4, = L THiBANTHS.

. 1804 TAR] 285340, 480457
21, T44 (animate:+ Anim) | Ho5E, 2. [8
A (—Anim) |, 3. Hig{t4 # (Reflexivpronomen) |
NI HbuyFhhs, JIEFR, an, auf, in K Y HmEE
HOobTHIBH, L T4BAHE L bR MERA
i [ (direction) | #Fok7 5 Lo Tl
BV,

Lizdi->T
7) *Die Hausfrau stellt die Vase.

DL 51z, HRFHED BWICiE JESkE Xk b,
5), 6), DI LEBLL TWD &5 HiTiEkD L
ECRBATERY, 22k Valenz S0 k& hEL)
UREETIOTH S,

PERRTER LS, FAvELEE ¥8+5-
TOL X OO TFREEZEZ bRD Valenz ol
b, bBEAARTSFRENRECDT TR,

fragen!®
1. fragen;.(p-3(Vi=eine Frage stellen)
. fragen—Sn, (Sa), (pS/NSop,w)
. Sn— 1. Hum (Der Dozent fragt.)
2. Abstr (als Hum) (Die Regierung
fragt die Nachbarstaaten, ob sie zu-
stimmen.)
Sa— 1. Hum (Er fragt den Lehrer.)
2. Abstr (als Hum)(Das Ministerium
fragt die Betriebe nach ihren Planzif-
fern.)
p=nach,
pSd— keine Selektionsbeschrinkungen (Er
fragte nach der Mutter, der Katze,
dem Bahnhof, der Betriebslestung, der
Konzeption, dem Turnen.)
NS—  Act (Er fragte [danach], ob er reisen
solle/wer reisen solle.)

1. fragen PUBL+2HERDE3BETHB, £
D5 b 2 EREHTETH 5,
BT ¥

Helbig 3 #i@m2 & & big,

1. BEHIERS (obligatorische Ergénzung)

2. EHREERLS (fakultative Ergédnzung) biz4y
FThAY, BEHOEERS L, WARIHEICL
DELENTERVEHERS TH Y, —HREEYHER
BiE, IVFIRAIRVFaz—va VRETIHRERT
BZZLEDTELRyLMBPENS, ko fragen OfT
i v anoniz Sa, pS, NSonw 23, Z OREEHIFE
B THB. LichioT,

8) Die Lehrerin fragt den Schiiler nach

seinem Namen.
8’) Die Lehrerin fragt den Schiiler.

8)% 5 pS Td % nach seinem Namen #HE L7 8)
HIEARLENS Z kit B,

L L OB [HEF2 M 2040
ThY, HETR PO 8) BARBITENAXTHD
&+ hiE, nach seinem Namen (3¥hmasy & o b
ROM->TULED,

ZDFER BT B DI TERER R ©
BSERCT, MERS &R L OB CORE
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1 (Tiefenstruktur) cHRT 3D THY, Fh
LT BEAHERS & BEEN MRS L0 583
12, EEAE% (Oberflichenerscheinung) T -
T, AT IR MERENZDEZLELZ®, 25
BRI TRESZOBMBROMFES L LT TEH . 3
Bl il bhrntaFAicEL Z Lichkhd, Ll
HERBEY BET 3 L AR SICEBNE 26T
5o

CNETCELIOMECHL TS ESEARESR RS
T E8, vTFhbbitbitE-FalRsETihs
bDTEEND, 2 oh CEEA ROFRIITBICE
ATWD, Kk [TERRIMS L EhTE bRz
------ BAMITRclAAN LN EEEN D D L OBFE
T3] LERL, T[4BT BRSO PEEMbT 24
ERbBLEDRIEIAEbAEV.] LR ST TNn3ED,
#ek Valenz 0%z FHic i1 AR E L CEAI» L EED
HRPLBRPATH L S ELDFENRS D, HHEE
Valenz iwBELTWA LS HTEELRKRTH D,
T 5B 2 MITBEE AR ALY & TRINARSY A3 A Wl B A

DEHIZLLTFRERDZDOTH S,

WhicE X, kY E%hx Valenz HERICIES e
ik, O —EROICRED, WEMRS LIRS, 8%
IRy LB RS L ORISR B X HX
ThidhsirneBbhs,

(3

1) Helbig, S. 208.

2) FE, S. 198

3) Brauer, S. 271.

4 ) Helbig/Schenkel, S. 33.

5) SCHEHD * FEMCRAERTRTSH D L2 F®RT
5o

6) FA YFETk4¥s (Akkusativ) o HiFER L 5%
DG BB L RS,

7) Helbig/Schenkel, S. 5.

8) Valenz %SO REHICHIBEL C, BERR
4F0 Valenz ¥ 2 2HLTED, Fiethick
SNV ESMES L T TRETISR TV,

WxE . Sommerfeldt, K.-E./Schreiber, H.:
Worterbuch zur Valenz und Distribution
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The Two Senseless Agents in Pride and Prejudice

Shozo NAKANISHI

Jane Austen has succeeded in creating wonderfully caricatured characters in her novel FPride
and Prejudice. The caricatured characters keep up the uniquely comic tone of the novel. A few
of them, moreover, work as foils for the chief characters and as links of the story. But they are
not aware of the functions they are really performing. We are greatly amused not only by
their caricatured images but by the way they work as senseless agents.

But the author has had to pay for the ease with which she has used her caricatured characters.
Caricaturization means simplification. Simplification does not stop at the caricatured characters

in Pride and Prejudice. The important characters suffer some form of simplification in their
characterization through their contact with those caricatured characters. That is how those
caricatured characters encroach on the reality and deepness of the valuable novel.

It is no wonder that Pride and Prejudice is the
most popular of Jane Austen’s novels. It is a
high-spirited love story of an independent young
couple, We do not find such protagonists as will
behave on their own among her other heroines or
heroes. The story is constructed in a dramatic
style by effective use of dialogues, and each scene
of the story is knitted together through a devel-
oping process leading to the conclusion of the
story. The narrator’s illuminating comments and
pertinent summations inspiringly lead the reader
along the main stream of the story. The novel
entertains us greatly and gives us a deep insight
into human nature.

Pride and Prejudice begins with the incisive
words: ‘It is a truth universally acknowledged,
that a single man in possession of a good fortune,
must be in want of a wife. (p. 3) This adage
refers to the social context as a whole in which the
story of the novel goes on rather than to either
men’s or women’s conditions in life.

The author reminds the reader of the social
situation in various ways, and at some places it is

dramatized impressively. In the early part of the
novel the Netherfield people show their social con-
aciousness in their talks about the Bennet family.
‘Mrs. Hurst began again.

“1 have an excessive regard for Jane Bennet, she
is really a very sweet girl, and I wish with all my
heart she were well settled. But with such a
father and mother, and such low connections, I am
afraid there is no chance of it.”

“I think I have heard you say, that their uncle
is an attorney in Meryton.”

“Yes; and they have another, who lives some-
where near Cheapside.”

“That is capital,” added her sister, and they
both laughed heartily.” (pp. 36-37)

Bingley speaks in favor of the Bennet sisters,
insisting that their low connections ‘would not
make them one jot less agreeable.’ (p. 37) Darcy,
however, emphasizes that their social status ‘must
very materially lessen their chance of marrying
men of any consideration in the world.” (ibid.)

Mr Collins also refers to their social conditions
in his proposal to Elizabeth Bennet as if to threat-
en the heroine into accepting his offer. He says,
¢ “You should take it into farther consideration that
in spite of your manifold attractions, it is by no



92 Shozo Nakanishi

means certain that another offer of marriage may
ever be made you. Your portion is unhappily so
small that it will in all likelihood undo the effects
of your loveliness and amiable qualifications.”’
(p. 108)

Pride and Prejudice is a high-spirited love story
which an independent young couple experience in
such a social context. They get over their problem
toward their happy union. But it is not an easy
task, since their problem is not a purely psycho-
logical one but a more complex one which is so-
cially rooted. They do not reach their goal by their
efforts alone. People among whom they live,
though they are minor characters, contribute to
the development of the story in each one’s way.
It is interesting how they commit themselves in
the story. The way Mr Collins and Lady Catherine
are useful to the story is quite different from the
case of Mr and Mrs Girdner or Mrs Reynolds.

Mr Collins and Lady Catherine are comical minor
characters, and they are thought to be unimportant
in themselves, but they are worth studying in
terms of their participation in the plot. Mr Collins
and Lady Catherine do much for keeping up the
comical atmosphere of the novel together with
Mrs Bennet. But they are different from Mrs
Bennet in the way they are involved in the story.
They display their comicalness in their activities,
while Mrs Bennet shows hers in her passive res-
ponses to the outer world. The narrator tells the
reader that ‘When she (Mrs Bennet) was discontent-
ed she fancied herself nervous.” (p. 5) As for Mr
Collins and Lady Catherine, however, there does
not seem to be any time when they feel crestfallen.
They are represented to be quite extrovertive.

Mr Collins and Lady Catherine, besides keeping
up the comical tone of the novel by their foolish-
ness, add to both human and geographical dimen-
sions of the world of Pride and Prejudice. Mr
Collins is designed to put the uncompromising
image of Elizabeth into clear-cut relief and to work
as a link between heroine and hero. Lady Catherine
is designed to intensify the snobishness of the
background against which the protagonists find
their way to the solution of their problem, and to
accelerate the development of the story by spurring

them in the wrong way.

They have unique commitments in the story.
What they bring about as a result of their partic-
ipation is not what they have anticipated. Mr
Collins invites Elizabeth to his parsonage in order
to show her his ‘triumph’ (p. 160), and never to
provide a convenient stage where the heroine and
the hero will develop their relationship. Lady Ca-
therine never dreams that, contrary to her inten-
tion, her interference will promote their union.
As Marvin Mudric says, if she knew the way she
would be useful to them, she would reject her
role at once.l’ Both Mr Collins and Lady Catherine
are quite ignorant of the real relations they have
with people around them. They can be called
senseless agents in that they are unaware of the

functions they perform.
1

Mr Collins is introduced into the story by his
letter and the discussion about it by the Longbourn
family. Mr Collins sends a letter of reconciliations
to Mr Bennet, asking for his permission to visit
his family.

He says in his letter that he wants to *heal the
breach’ (p. 62) between Mr Bennet and his late
honoured father, and that he, who is to entail Mr
Bennet's property at Longbourn, is concerned at
being the means of injuring Mr Bennet’s daughters.
Mr Bennet detects a mixture of servility and self-
importance in his way of writing. Elizabeth cannot
but think that he is ‘an oddity’ (p. 64) and she
says, ‘“I cannot make him out.... There is some-
thing very pompous in his style- - And what can
he mean by apologizing for being next in the
entail ?- - We cannot suppose he would help it, if
he could. - -Can he be a sensible man, sir?”’ (ib-
id.) Mr Bennet assures her that they will find the
reverse.

Mr Collins’ identity has been established before
he visits Longbourn. When he appears on the
stage, the author lets him talk and behave as
freely as he likes as if to endorse the established
idea of him. His mixture of pride and obsequious-
ness, self-importance and humility is thoroughly
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dramatized. Mr Collins puts Elizabeth into clear-
cut relief in two ways: first by his proposal to her
and then by his marriage to Charlotte Lucas.

On the first night at Longbourn, Mr Collins
selects Jane Bennet the eldest daughter of the
family as his prospective bridal and pays exclusive
attention to her. When he is told by Mrs Bennet
that Jane has a virtuous engagement, however, he
changes his mind quickly and transfers his atten-
tion to Elizabeth the second daughter. Mr Collins’
idea of marriage has nothing to do with the heart.
To him marriage is one of social conventions to
make up his status. The first reason of his
marriage is ‘to set the example of matrimony in
his parish.” (p. 105)

At the Netherfield ball, Mr Collins engages
Elizabeth for first two dances at the first demon-
stration of his intentions. She perceives ‘that she
was selected from among her sisters as worthy of
being the mistress of Hunsford Parsonage.’ (p. 88)
Mrs Bennet convinces her of the fact by the hint
‘that the probability of their marriage was exceed-
ingly agreeable to her. (ibid) But Elizabeth
refuses to take the hint.

Mr Collins mortifies Elizabeth whom he has
selected for his next future bridal first by his awk-
ward style of dancing. ‘Mr Collins, awkward and
solemn, apologizing instead of attending and often
moving wrong without being aware of it, gave
her all the shame and misery which a disagreeable
partner for a couple of dances can give. The
moment of her release from him was exstacy.” (p.
90) Then Mr Collins vexes her again by insisting
that he will introduce himself to Mr Darcy, who,
he happens to find out, is Lady Catherine’s nephew.

Elizabeth tries to persuade him into giving up
the idea by explaining its impropriety, but he
refuses to follow her advice. He stresses the
importance of his position as a clergyman in a
long speech peculiar to him. He says, ¢ “there must
be a wide difference between the established forms
of ceremony amongst the laity, and those which
regulate the clergy; for give me leave to observe
that I consider the clerical office as equal in point
of dignity with the highest rank in the kingdom-
provided that a proper humility of behaviour is at

the same time maintained.””’ (p. 97) Mr Collins,
who has no real qualification for his office, empha-
sizes ‘his authority as a clergyman.’ (p. 70) Of
course Darcy looks displeased to be addressed by
Mr Collins. Yet Mr Collins is quite complacent.

The day after the Netherfield ball, Mr Collins
proposes to Elizabeth. The comical character Mr
Collins becomes a reality with which Elizabeth is
obliged to deal with ‘feelings which are divided
between distress and diversion.” (p. 105) Though
she tries to stop him, he goes on proposing to her
flatteringly and threateningly with ‘perseverance
in wilful self-deception.’ (p. 109) Elizabeth cannot
but leave him in the middle of his proposal.

This scene is planned to represent Elizabeth’s
principle and Mr Collins’ comical conventionalism
contrastedly. But it ends in Mr Collins’ one-man
show to display himself. It is clear to the reader
that Elizabeth has already known about Mr Collins
and his intentions, and that she feels no need to
take his offer seriously. Her principle is not really
tested.

After his unsuccessful proposal, Mr Collins
decides to give up the plan, thinking, °“if she is
really headstrong and foolish (as Mrs Bennet has
told him), I know not whether she would altogether
be a very desirable wife to a man in my situation,
who naturally looks for happiness....”” (p. 110)

Then Mr Collins amazes Elizabeth by his en-
gagement to Charlotte Lucas. Charlotte is the
eldest daughter aged 27 of a family who live
in the neighborhood of Longbourn. She is Eliza-
beth’s close friend.

Charlotte Lucas is one of women who have to
get along in the social context suggested by the
famous opening words of the novel. According to
the narrator, she is sensible and intelligent. We
hear her and Elizabeth exchange their interesting
opinions in their talk.

In their talk about Darcy’s insolent attitude
which Elizabeth has had a very unpleasant expe-
rience of, Charlotte approves of his pride, ‘because
there is an excuse for it.” (p. 20) She further adds
that ‘One cannot wonder so very fine a young
man with family, fortune, everything in his favor,
should think highly of himself. If I may so express
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it, he has a right to be proud. (ibid.)

Her idea of marriage is that ‘Happiness in
marriage is entirely a matter of choice. If the
disposition of the parties are ever so well known
to each other, or ever so similar beforehand, it
does not advance their felicity in the least. They
always continue to grow sufficiently unlike after-
wards to have their share of vexation, and it is
better to know as little as possible of the defects
of the person with whom you are to pass your
life.” (p. 23)

111

The foolish Mr Collins and the sensible Charlotte
get married. To Elizabeth their marriage seems
to be the worst one one can think of. Charlotte
explains the circumstances of her choice, saying,
¢“I am not romantic you know. I never was. I ask
only a comfortable home; and considering Mr
Collins’s character, connections, and situation in life,
I am convinced that my chance of happiness with
him is as fair, as most people can boast on entering
the marriage state.”’ (p. 125) Elizabeth cannot
reconcile herself to that idea. She reflects ‘that
Charlotte’s opinion of matrimony was not exactly
like her own, but she could not have supposed it
possible that when called into action, she would
have sacrificed every better feeling to worldly
advantage. Charlotte the wife of Mr Collins, was
a most humiliating picture! — And to the pang of
a friend disgracing herself and sunk in her
esteem, was added the distressing conviction that
it was impossible for that friend to be tolerably
happy in the lot she had chosen.” (ibid.)

Marvin Mudric criticizes Elizabeth who cannot
understand Charlotte’s option, saying that ‘It is
not that Elizabeth misjudges Charlotte’s capabili-
ties, but that she underestimates the strength of
the pressure acting upon her.» It is true that
Charlotte’s living condition is not such a favorable
one, but Elizabeth knows about it well. She has
her own knowledge of women’s socioeconomic
status, which she shows in her talk about the
relation between Miss King and Wickham.

She cannot understand her friend’s course of

action firstly because of her fixed idea of Mr
Collins that he is ‘a conceited, pompous, narrow-
minded silly man; ...that the woman who marries
him, cannot have a proper way of thinking.’(p. 135)
Secondly because she is under the pressure of the
theme of the story. She has to work as heroine
and to establish the clear—cut antithesis between
her marriage based on free will and love and
Charlotte’s conventional loveless one.

Charlotte is unpopular with critics. She is criti-
cized for indecorum. She is blamed for being a
shameless eavesdropper.®  She is suspected of
having been planning ‘to fix a man (Mr Collins)
by helping him on with a show of affection’® under
the guise of saving Elizabeth from her trouble
with the obnoxious Mr Collins. She is put in the
same ‘harsh critical light in which Mr Collins is
portrayed’ because she is married to him. There
is a distinct gap between the image of Charlotte
that we get from her words and behaviors before
her marriage and the one we get from the narra-
tor’s or Elizabeth’s report of her. Charlotte looks
more live-spirited and has a sense of humor, in
spite of her cynical view of the world. Otherwise,
why have Elizabeth and Charlotte been such close

friends ?
v

Mr and Mrs Collins begin their new life at
Hunsford. In Jane Austen’s novels, ‘lovers walk
away into a friendly cloud,’® but the couple at
Hunsford are not allowed to enjoy their privacy.
They are made to show their married life to
Elizabeth’s critical eye. Their life is reported by
Elizabeth who visits them with Sir Lucas Char-
lotte’s father and Maria her sister. The story of
her stay there consists of two parts; one is Eliza-
beth’s encounter with Lady Catherine and the other
is the new development of relationship between
heroine and hero. Mr Collins retires into the back-
ground after having performed his two tasks; the
demonstration of his conventional marriage with
Charlotte and the introduction of Elizabeth to
Lady Catherine.

The material living conditions at Hunsford is
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pretty good, but the human relation between
husband and wife, in Elizabeth’s eye, is not a
happy one. She reports that ‘When Mr Collins
could be forgotten, there was really a great air of
comfort throughout, and by Charlotte’s enjoyment
of it, (she supposes) he must be often forgotten.’
(p. 157) Her report of their new life is never
promising. It is rather dreary.

The way of representing Charlotte is changed
after her marriage. She is fixed in the same
pattern of characterization as her husband.
Charlotte’s ‘address in guiding and composure in
bearing with her husband’ (ibid.), for instance,
are not dramatized. She is not allowed to talk
about their life herself. The reader is obliged
to be content with Elizabeth’s one-sided report of
it. She has a task to stereotype their life. But
she seems to stereotype herself through her asse-
ssment of their life.

Elizabeth, who is sharp in observation and have
good judgment (p. 15), misjudges Darcy, Wickham,
and Charlotte, and her misjudgment is thought to
be due to her prejudice. To be more exact, however,
it is due to her lack of imagination. Her prejudice
comes from lack of imagination with which to
understand things. Otherwise, she would give us
a more humorous or a more sympathetic report of
her friend’s married life, however conventional the
couple’s life is. It is true that Darcy seems to
back her up in her criticism of their life by his
reference to it (p. 182), but we could not take
Elizabeth’s report of their life at its face value.

The climax of Mr Collins’ show of his ‘victory’
comes when he is given ‘the power of displaying the
grandeur of his patroness to his wondering visitors,
and of letting them see her civility towards him-
self and his wife.” (p. 160) He feels all the more
elated because he has been given an opportunity
of doing it so soon, which ‘was such an instance
of Lady Catherine’s condescension as he knew not
how to admire enough.’ (ibid.)

Lady Catherine has already been known to us
from Mr Collins’ report of her. The author makes
skillful use of Mr Collins to introduce her into
the story. She is Mr Collins’ benefactor who has
preferred him to the valuable rectory of her parish.

(pp. 62-63) He said at Longbourn ‘that he had
never in his life witnessed such behaviour in a
person of rank--such affability and condescension,
as he had himself experienced from Lady Cathe-
rine, and that Lady Catherine was reckoned proud
by many people he knew, but he had never seen
any thing but affability in her.” (p. 66)

When Sir Lucas, Maria, and Elizabeth are intro-
duced to Lady Catherine at Rosings, they are
awed by her except Elizabeth. She meets Lady
Catherine in a cool attitude. Lady Catherine is
described through her eye. She is a real snob.
‘Her air was not conciliating, nor was her manner
of receiving them, such as to make her visitors
forget their inferior rank. She was not rendered
formidable by silence; but whatever she said,
was spoken in so authoritative a tone, as marked
her self-importance, and brought Mr. Wickham
immediately to Elizabeth’s mind; and from the
observation of the day altogether, she believed Lady
Catherine to be exactly what he had represented.’
(p. 162)

At this stage Elizabeth has not yet known what
either Darcy or Wickham really is. Lady Catherine
behaves as if she were a despot. She .does not
listen but talk, ‘delivering her opinion on every
subject in so decisive a manner as proved that she
was not used to have her judgment controverted.
She enquired into Charlotte’s domestic concerns
familiarly and minutely, and gave her a great deal
of advice, as to the management of them all; told
her how.every thing ought to be regulated in so
small a family as her’s, and instructed her as to
the care of her cows and her poultry.” (p. 163)

She not only gives advice orally, but also goes
out herself on personal inspections. For example,
she visits the Collins and ‘examined into their
employments, looked at their work, and advised
them to do it differently; found fault with the
arrangement of the furniture, or detected the
housemaid in negligence.” (p. 169)

Having interest in everyday life things can be a
humanistic tendency. Lady Catherine seems to take
a great interest in them. In her case, however,
‘nothing was beneath this great Lady’s attention,
which could furnish her with an occasion of
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dictating to others.” (p. 163) She goes on making
a lecture until she is confronted against a young
lady who argues with her on equal terms.

When Lady Catherine asks Elizabeth what her
age is, she dodges her question, saying, ‘“With
three younger sisters growing up, your ladyship
can hardly expect me to own it.”” (p. 166) Elizabeth
is ‘the first creature who had ever dared to
trifle with so much dignified impertinence.” (ibid.)
The confrontation accentuates Lady Catherine’s
arrogant officiousness and Elizabeth’s independence.

v

‘Lady Catherine is a purely comic figure, not
because she is not potentially powerful and dan-
gerous in the authority that rank and wealth
confer upon her, but because she is easily known
for what she is, and because the lovers are in a
position- -Darcy by his own rank and wealth,
Elizabeth by her spirit and intelligence--to deny
her power altogether.”” This fact is vividly shown
in Elizabeth’s another confrontation with Lady
Catherine. It is one of the remarkably dramatic
scenes of the novel,

About one week after the engagement between
Jane Bennet and Bingley, Lady Catherine suddenly
visits Longbourn. The purpose of her visit is to
forbid Elizabeth to marry Darcy her nephew who
she wishes will marry her daughter. Lady
Catherine begins to crossexamine Elizabeth in a
severe attitude, but the game ends in a one-sided
affair after a few exchanges of words. Because
Lady Catherine has visited the Bennets with no
reliable facts, she has to begin with her silly
question, instead of putting a fact under her nose.
She talks on, trying to crossexamine Elizabeth,

‘“... A report of a most alarming nature, reached
me two days ago. [ was told, that not only your
sister was on the point of being most advanta-
geously married, but that yox, that Miss Elizabeth
Bennet, would, in all likelihood, be soon afterwards
united to my nephew, my own nephew, Mr Darcy.
Though I know it must be a scandalous falsehood;

»

‘“If you believed it impossible to be true,” said

Elizabeth, colouring with astonishment and disdain,
“I wonder you took the trouble of lcoming so far.”
(p. 353)

This scene lasts for six more pages, but Lady
Catherine is obliged to leave Longbourn without
carrying out her mission. Most readers will admire
Elizabeth for her firm attitude. But there is some-
thing puzzling about her representation. There is
a gap between the Elizabeth who stands against
Lady Catherine and the Elizabeth who meets
Darcy. She is much more articulate when she is
concerned with Lady Catherine. She can be very
articulate when she is concerned with language.
As for Lady Catherine, all that Elizabeth has to
do is to deal with her words.

Though Lady Catherine has been unsuccessful
in her own business, she has performed the func-
tions the author has assigned her.

Firstly she reminds us of the world to which
Darcy belongs. Lady Catherine emphasizes the
difference between Darcy’s and Elizabeth’s world.
She negates the possibility of Elizabeth’s engage-
ment to Darcy, saying, ‘“The upstart pretensions
of a young woman without family, connections, or
fortune. Is this to be endured! But it must not,
shall not be. If you were sensible of your own
good, you would not wish to quit the sphere, in
which you have been brought up.”’ (p. 356)

Secondly she makes Elizabeth examine her
feelings toward Darcy.

Lastly she precipitates the development of the
story. This is the most important shadow work of
hers.

Lady Catherine’s interference encourages Darcy
to propose to Elizabeth again. Darcy is a lonely
hero. Though the narrator tries to support him
by her careful comments about him, he is sparingly
allowed to talk. His friends such as Bingley and
his sisters do not tell us much about him. Darcy
has no confidant, either. Ironically speaking, Lady
Catherine is the only person except Elizabeth that
has a strong interest in him and that speaks for
the world he belongs to. But she has robbed him
of a precious chance to develop himself more fully
as hero.
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VI

Mr Collins and Lady Catherine, though they are
caricatured characters who have no importance in
themselves, are designed to perform active parts
in relation to heroine and hero. The author has
used dramatization to create them. Comical chara-
cters produced through externalization do not
always work well as foils for intricate characters,
for they do not have deep minds to elucidate
intricate ones. As for Mr Collins, too, he works
as a foil for Elizabeth much less than she does for
him. Furthermore, the author has made one of
her senseless agents relieve the hero of the problem
that he should have solved to the end by himself.
The valuable novel Pride and Prejudice has come
to have less deepness and reality than the author’s
other works such as Emma, Mansfield Park, and
Persuasion because of the author’s easy dependence
on her senseless agents.
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Every year hundreds of books, many of
considerable merit, pass unnoticed. Each one
has taken the author months to write, he may
have had it in his mind for years; he has put
into it something of himself which is lost for
ever, it is heartrending to think how great
are the chances that it will be disregarded in
the press of matter that weighs down the
critics’ tables and burdens the booksellers’
shelves. (p. v)
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The critics can force the world to pay atten-
tion to a very indifferent writer, and the world
may lose its head over one who has no merit
at all, but the result in neither case is lasting;
and I cannot help thinking that no writer can
hold the public for as long as Edward Driffield
without considerable gifts. The elect sneer at
popularity; they are inclined even to assert
that it is a proof of mediocrity ; but they forget
that posterity makes its choice not from among
the unknown writers of a period, but from
among the known. It may be that some great
masterpiece which deserves immortality has

v -

fallen still-born from the press, but posterity
will never hear of it; it may be that posterity
will scrap all the best sellers of our day, but
it is among them that it must choose. (p.120)
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It is hard to reconcile yourself to the fact
that a book into which you have put, besides
your whole self, several months of anxious
toil, should be read in three or four hours and
after so short a period forgotten. Though it
will do him no good, there is no author so
small-minded as not to have a secret hope
that some part at least of his work will sur-
vive him for a generation or two. The belief
in posthumous fame is a harmless vanity
which often reconciles the artist to the disap-
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pointments and failure of his life. (The Col-
lected Edition The Summing Up, p. 184)
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The face you saw was a mask and the
actions he performed were without significance,
I had an impression that the real man, to
his death unknown and lonely, was a wraith
that went a silent way unseen between the
writer of his books and the man who led his
life, and smiled with ironical detachment at
the two puppets that the world took for
Edward Driffield. (pp. 246-247)
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“I dare say she’s been no worse than plenty
others if the truth was only known. She’ad
more temptation than most, and 1 dare say a
lot of them as blame her would ’ave been no
better than what she was if they’d ’ad the
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opportunity.” (p. 90)
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“...It’s so silly 1o be fussy and jealous. Why
not be happy with what you can get? Enjoy
yourself while you have the chance, I say;
we shall all be dead in a hundred years and
what will anything matter then? Let’s have
a good time while we can.” (p. 201)
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“...You know sometimes I’ve hardly been able
to help laughing when I've been out somewhere
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playing brdige and they've started talking
about Ted’s books. They like them no end in
America.
myself.” (p. 258)

I never thought so much of them

[dnh, YIrAHEcTY v PrAhLTng
LERAPIZR, #HPET Y FORDZ L2 EWH
FTIENHBD, FLich, bl, BnkIbz
BLEBRLENSZEBILDBED, TAY D
L, BAd, 79 FORBLELRLLIFERD,
blzLid, BALRKLIbDOERATE 2 &
BRWAKETHhE, ]

v O BRFERCEE D, HEOANERENEEL
TWhhofee B LR TFERIHIICEETERLAT
FTHb, WO, BLEWK LE->TnWwb] &7V =y
FURED v TP 413, NEOKRKBEDOZEINE SV
ZERWBRLTWAETh o, H&iE, Y5RTH,
AEDEBEBOEZ YL LPRARWS s —C0EHEYR
T, (SDOAR, WobZ AREL, 52EA Lok
ATTHD) LEH, HEANRLHHFHL LY &, ki
HGOHETR, BOOEATHNL, B90ATHAD
ANEBEED, ESHIcbrhk&E 2720 THh 5,

Vi

60FETELZFU—Fe KU w70~ K25, Bk
inh by, EHEEY T332 ik kool &, ~A—F
Ve by T A —FRAE, EEOFHOMRESRIC
TREA XY AROFELLEROEM L EE] 25T
DL, BFALE, FIyTr—FRAOZLEEZD
FERBLOX 5 IR Lo, 38E/%, fikiks
FU~Fe FYVw74—=nFRALE2T, Zhiizg
I ThB, LME, &z FU—~FaftzEksET,
ZDERINERD BFAEETHEHEB LD TH -7
iy, BRNEHBEFECh o7, kBB BHNC
T FU~FiE, PEER2L, WokikEIIi ERi
WERES>TWeT VT Ko Big Y 23 TREATWE
A, FOBAOEREL 2, o1 I 3MERNCR-T
LE i, KEBOIFELDO L SIC, [0 —b 5 #%
KEINTWEREE—D>—2l V&L, =FY— KR
bOEELLER, Folkff-oTERNETyL, &
WleidA s X bA LW, BRITE >T, KTFER
BDRBELDTR LT, HIDICHERETE PO
{, BRLEUOESKL, BHLz. B4A4TE H-T
L, FREEELTREWERO Kite EbA L 8

7 —
L, BT L Lix 2 BROEIEEE T Pk,
MNEENOEELES o7, B BEEC~T—
b ERvRE, ERicRa 3 k) eEidBonER
Eihole, RS, BHEEB (X7« 7o F ¥ A1~
THP 5L, HEIBEL TROFEELZLID, B
EETIEDOHIE CITE, BrAEFTHLT, REidh
HLTL B o7, ik, BEbLORLATIRBERED
HaA->TWL XS54, BLzhvEhiil Tl
ole BEdb, ki, = FU— 3 Tk Lidi#gs
WEE] L Thlklix, Wo2bAEER2ELTWE] &
EODR—FELHMNP P o120 TH T,

A 340, HERB R L TH T WODHLR -
TLBROERERZT, D LEicHEINBETOE
EDEDI, /— NOEFELELT, REPRTL3E
DEFLHEBSIC O LT,

TRy~ Fiht, o atmEciEz T
RPEERANLTHREL RYE, ROFHRLE LbTHk
DERERSLECML, FACETY -V 0 2T IR
ETh B, ,

EFE—E, TOFYV 74—V FO2FEOEL, R
MYV IF U ROREFELRICAELX 25T, 1 A—VD
B VERL-TELDLERLTINAS 5,

|

TAIALFTORT, TVarFrid, vnyd4D
B [HREEEBIOL I, Bl ahot] &
Fx b, FTHeIS 0Ly (B KE 70 LiT
Bahw] LB L, 7Ty=rF ol THREEHYE &
Rotel £2ViRT 78, bOREELLOEWE
T, MBOFRWOLESL-TWEL, ZH—FDTF
PHETEROEFNTWEARYE, RTEEIOIIIC
wuy s BT B, T TFUR, FRAThbey
PARELPSTLEY, by P 0BEOLE
F#z2 5, ThElWT, =434, vy P3ell
FEiZote ko), #ikit, “F7—RKEOE¥nEK
HhEILDERL, RELWEERFREZRWVWY, =RV
— RDHiZiE, EOFBRI» D, HOLhRT
HERdh-b, = FU—FREOEMDOIZDIL, HN
WL BHI LI TCERM AL I EE»Tee =1 32
Ak, = FY~FORMEBDOBERIELVWSH
EBidbotk, 7V FriBicuy o4 2 FELT,
ny Y ORI, T{HRRLOT, AFEN0L S
LoTL, KEBR#EERD, ERFD EHET 0
ERICE S LD -1 EH &, =A I, B§FT
ERVWEEY, BEIEBRZFTI—-FRueo P 0f



T—LOTEEEORM (Z02) 105

HNH LI ARRICA- TN DM W) = b LEET
ERVWEES, 78, = FT7—FRdanvdroxKBE
RZOoNTH-> T Db e Thbdl, = (4 I3
BALRRPsET R EBEER->TEL D, =4 I
BEOTAHETRTH->TWAEES, MLELANVTN
BLRU—FRY, BT TEAP 1N TH
5

vy Vs b I3, HBHREEOLTH S,
B MES» o BT, Ll P i3 FY) v
4 —/ FgRD the skeleton in the cupboard ¢ -
o LWL, v Y4 DITAERIBEET S IM1Cd
LERENTIREN, 277, Fhiczg SLBREBRON
TWAEWEFDZ L ThB, ATV e TridEole, v
DO4DBOE B-oTWEETYH, BEXS-25,
POLERLE 5]l 255, 24343, FUv7
4 — WV FOBEF L L TERIRRICA SR S EE
a2, bTFP3BEB TRy 7 ~A FRACBEE
ST LESRTRAEVD, v U kxa I A H0REY
WHR > TWeDE, v Py BEOFMR S 2<A
ZEY, HEKESORE L AWICEETH > mDITRfL
T, =4 3413, RAERIERDEL LT, HH0ER:
KYEMLUCEE LI L ThHoTe, v P4k, =FY
— FOEFERED L S AflifiE o0 n)H 2 Lico
WTiL, KLTEZ L LA ol Hkid, L ivE
e PIEREESNRNT, KETickE, FREcAED
HELEELAP 5, 759 7254 TR, U
a—VUBRT PV —F, MigF Y ETIZ, Ya—
COLIATHNLESPLETTHRELEDILTH
%,

“You let him be, George,” said Mrs. Driffield.
“He likes writing, and what I say is, as long
as it keeps him happy, why shouldn’t he ?”
(p. 99)
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You saw his face grown thinner and more
lined. The stubborn commonplace of the early
portraits melted gradually into a weary re-
finement. You saw the change in him wrought
by experience, thought and achieved ambition.
I looked again at the photograph of the young
sailorman and fancied that I saw in it al-
ready a trace of that aloofness that seemed to
me so marked in the older ones and that [
had had years before the vague sensation of
in the man himself, (p. 246)

[EOEMRKRFICIE->ZY LAY, LBl Tn
DRSS BNV ADOMKPDFEHICRE
SEMTEALARRUIE, RaicER TR T~
B 5T 2T, BERCEMMCITEERE bHL
RBEOWEOEY Rbhic, FRIEE KO &
WIRR D DERERBD Iz, 21T, Todhic, BE
DEHEIZZIZE- 2 LTW3 E:Bbh, o, ¥
B, HoABEObLoodz, BBERLE LD
DRSS BT ERS RS X 51K,

TyayFrR o FU—Fo BHic AL T B izn
X, fTEEZLEBNICERT 2 EREMOb bbbt b
EIRERRESTH oMo TFU—FiL, vy P lo
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RiiZ, HEEL2AWEWS A THRRAT, <L
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NTEHFAL, TATILE LD THh T,

TAVATT Vv FLEHALLrY U i, T8
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T —
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T FU—FH, RIBBLE FELOLHIMN
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“...I always thought it so funny of Ted. He
couldn’t bear to speak of it, any more than I
could, but he wrote it all down; he didn't
leave out a thing; even little things I hadn’t
noticed at the time he put in and then I re-
membered them. You'd think he was just
heartless, but he wasn’t, he was upset as
much as I was. When we used to go home at
night he'd cry like a child. Funny chap,
wasn’'t he?” (p. 260)

[HlLiZnobFy FOZLERMLEALELE
> Tlhebo HRLERLEYIZ, TP LEFETT
Ly, LTLTERLAP DL, D AoT
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FERYP VNI RY, bSO, HDOAR
HILERILL BV, DELKEPILLTH D,
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With, BRLAEAR, HDA-TE.]

vy Vi, B Kol HORD EkOfFEIz >
T, TRY—FBRENZ LiE, HIOEEOFEETR
Bt hEs, HOBEAIOEISICBN LTSN

27,

“Well, it did give me a turn to see that he
did know pretty well what had happened that
night. What beat me was his writing it at all.
You’d have thought it was the last thing he’d
put in a book. You're queer fish, you writers.”
(p. 267)

[BDAN-72h, HOMBD - Z L E2EEL -
TOWRARE b oT, 7L, F¥ro-klk
bo HILBB S0, HOAR, DL ik
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...he has one compensation. Whenever he
has anything on his mind, whether it be a

harassing reflection, grief at the death of a
friend, love, wounded pride, anger at the treach-
ery of someone to whom he has shown kind-
ness, in short any emotion or any perplexing
thought, he has only to put it down in black
and white, using it as a theme of a story
or the decoration of an essay, to forget all
about it. He is the only free man. (p. 268)

TERIZIE— oD RMEB D B0, AP HED LD
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T—hlk, BHZEETIHICELL WHID TH
5, [BETLEBE] oFXT, EROLELHED TV
Ao,

...when once that character is set down
on paper it belongs to the writer no more. He
forgets it. It is curious how completely a

person who may have occupied your reveries
for many years can thus cease to be. (p. ii)
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“...I think that when he had exhausted an
emotion he took no further interest in the
person who had aroused it. I should say that
he had a peculiar combination of strong feeling
and extreme callousness.” (p. 250-251)
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Dative Ordering in the Stonor Collection

Kiyokazu MIZOBATA

The formal assimilation of dative and accusative,
as T. F. Mustanoja says, leads to the rise of the
periphrastic dative; in the late ME prose there can
be found a broad principle on the usage of the
periphrastic and the non-periphrastic datives,
though much depends on the writer’s particular
stylistic and aural sensibility.?’ The purpose of this
paper is to shed some light on the broad principle
in choosing the dative alternative and to consider
some factors regulating the dative ordering in the
late ME prose. Our corpus of research is the Stonor
collection which is a faithful reflection of the
colloquial English of the 15th century.?

In late ME, the dative object (obj-1, in this
paper), the accusative object (abj-2) and the peri-
phrastic dative (prep-obj) are seldom placed before

subject and verb. The result of the examination
of our corpus naturally follows this general lin-
guistic tendency, though with some deviated pat-
terns.® The following table shows the combination
and frequency of obj-1, obj-2 and prep-obj which
are placed after subject and verb. Type A is sen-
tences with the periphrastic dative, and type B is
those with the non-periphrastic dative. Each type
is subclassified into four kinds of groups according
to the formal combination: ‘noun+noun’, ‘noun/
pronoun- pronoun/noun’ and ‘pronoun+ pronoun’.
In the early Middle Ages when word order is
not fully established it is difficult to say that
types A and B in table I are differentiated in sty-
listic value, but it is not impossible to assume

that such distinction exists in late ME. In order

Table I Dative Ordering and Frequency

g Type A (with the periphrastic dative) Type B (with the non-periphrastic dative)
5]
3 Pattern Total Pattern Total
(a) obj-2+prep-obj 27 (e) obj-2+obj-1 0
I N N> N )
(a") prep-obj+obj-2 29 (e’) obj-1+obj-2 20
N) (V) ™ )
(b) obj-2+prep-obj 14 (f) obj-2+o0bj-1 0
- (N) (Pron) (N)  (Pron)
(b’) prep-obj+obj-2 ") obj-1+obj-2
(Pron) (N) 17 (Pron) (N) 173
(c) obj-2+prep-obj (g) obj-2+obj-1
- (Pron) N 4 (Pron) (N 0
(¢’) prep-obj+obj-2 (g”) obj-1+o0bj-2
(N) (Pron) 0 (N)  (Pron) 1
(d) obj-2+prep-obj 6 (h) obj-2+4obj-1 5
- (Pron) (Pron) (Pron) (Pron)
(d’) prep-obj+obj-2 0 (h’) obj-1+o0bj-2 4
(Pron)(Pron) Pron) (Pron)
Total 97 Total 203
(Percentage) (32%) (Percentage) (68%)
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to see whether the stylistic value appertains to
the different dative orderings, we shall reexamine
all the instances of table [ from the viewpoint of
the informational aspects of sentence structure,
that is, ‘Given’ and ‘New’. As R. M. Smyth ef a!.
say, ‘a particular linguistic device (such as word
order or stress) which makes some constituent
prominent can be termed contextually motivated
when the use of the device is based on the fulfill-
ment of expectations developed in the context.
Similarly, a device will be contextually unmoti-
vated when the choice of which element is to be
made prominent is not based on the fulfillment of
such expectations.” In the motivating context, if
one object is Given and the other New, the relative
syntactic order is Given-New, with the New object
under sentence stress (the heaviest stress in the
sentence) ; the order New-Given may occur only
if the New object is under contrastive sentence
stress. But in the nonmotivating context the two
objects are both Given or both New and either
object may precede the other.®

From this point of view we choose from table [
those instances which only appear in motivating
contexts. The result of our research clearly shows
the important role that the information order
plays in regulating dative position, for almost all
the instances which appear in motivating contexts
follow the information order Given-New. In order
to illustrate this result, we quote an instance
from each pattern in table I as shown under:

I-(a) obj-2+prep-obj (23 instances)®
M) N

...The cause of my wrytyng unto yow at this
tyme is for this cause, mervelyng me gretly
pat ye send me nat my monay, for I have
wretyn unto yow sondry tymys and [ have
nevyr non answer azeyn perof; wherfor y
besech yow, good brothyr, pat ye will delyver
the seid mony unto my neve Sulyard now at

this terme, and he xal endente with yow ther-
for. (135/2-7)%

I-(a’) prep-obj+obj-2 (15)
Ny N)

[This Indenture] made the xij day of Sep-

tember in the xviij yere of the regne of Kynge
Edward the iiijth bitwene John Elys, Citezein
and mercer of Londoﬁ, on that oon partie, and
Robert Warner of Watlyngton [in the Countie
of] Oxford, wolman, on that other partie,
Witnesseth that the seid Robert the day and
yere aforeseid hath bargayned and solde unto
the seid John xxv sakkes woll called yonge
Cotteswold... (350/1-7)

I-(e’) obj-1+0bj-2 (14)
Ny @

..And syr, whene I come I shall tell your

maystershipe many pinges moo by be mercy

off our Lord, who preserve your maystershipe
ever. (161/10-11)

II-(b) obj-2+prep-obj (10)
(N) (Pron

...And sire, suche kercherse and smokkys and
small japys that be in the chest that Cateryne
my womanne had role of, whech chest stondyth
in my sonne Betsonys Chaumbre. And Sire, I
wold pray you that zee wold send this gere
to me that I myght take rekenyg of hyre:...
(172/48-52)

1I-(b’) prep-obj-+obj-2 (16)
(Pron) (N)

Ryght worschypfull Mayster y recommaunde
me evermore hertely unto your Maysterschyp:
doyng you to understande pat y have done pe
message pat ye sent to me for: that ys to sey
y have bowght for you xxti hogges, ...(37/1-4)

II-(f") obj-1+obj-2 (173)
(Pron) (N)

Right worschypful and to me Synguler good
lady, I recommende me unto yow : prayng yow
to sende me a buck a Wedynsday next com-
myng acordyng to pe promyse that my Master
and ye made at my laste beyng with yow: ...
(274/1-4)

11I-(c) obj-2+prep-obj (4)

(Pron N)

..And sir, I have R[eceived] fro Calise ij
letters to you, and I wulld a sent theme to you
before thise time, but I cowd no none body to



Dative Ordering in the Stonor Collecion 113

convey theme savyng I had delyverde theme to
a woman of Henly, ... (165/8-11)

IV-(d) obj-2+prep-obj (6)
(Pron) (Pron)

...As ffor her armys I have hyt not, bot pe
lord Mese woll bryng ham to yow &c.
(301/5-6)

IV-(h) obj-2+obj-1 (5)
(Pron) (Pron)

...And as touching the bille that ye have of
his awne hande of the sume of iiij**. 1i, I
praie you send it me by the bringer of this
letter ;... (249/29-31)

IV-(h’) obj-1+obj-2 (4)
(Pron) (Pron)

...And as ffor schuche thyngys as your mayster
wrothe unto hym by master Bryane, hyt
schalle be aplyde, and sent unto your mayster:
ffor he says he wylle sende you none but
goode : ... (251/11-14)

There are some instances which seem to con-
tradict this result, but these also can be explained
from the informational point of view. We shall
show it according to the classification of table I

Group 1

There is one instance in (a) which contradicts
the information order Given-New:
....]I have early trust uppon your comyng unto
pe tyme of thassise, and else I wold have send
Herry Tye to you long or pis tyme. I have
delyvered a bill to Herry Tye of suche gownes
as I wold have for pis Ester. (306/8-11)

Though ‘a bill’ is apparently placed in the position
of Given information, we can surmise that it func-
tions as New information, for it has an indefinite
article and it is probably under contrastive sen-
tence stress in this motivating context.

Group II

Three instances in (b):
.... I am now sent for by my lorde, my fadyr,
to se hys lordship, and may not tary in pis

countee: wherfor I sende my servante now to
yow for pe sayd money to pe exhibucion of
pe sayd heyre:... (181/6-8)

Right wellbeloved, [ commaund me to you,
trustyng to la seen you or this according to
your promisse. Wherfore I send my servaunt
to you. I have made promisse of paymentes,
also have gret charges ageyn the season, and
yet I here not of my receyvour. (278/1-4)

..., and else I wold have send Herry Tye to
you long or pis tyme. (306/9-10)

In this group (b’) and (f’) are free variants, but
it is to be noted that there is a marked difference,
from an informational viewpoint, between (b) and
(b”), and between (b) and (f’), since it can be
supposed that the periphrastic dative in (b) and
the accusative in (b’) and (f’) convey New infor-
mation. In the above three instances, nevertheless,
‘my servante’, ‘my servaunt’ and ‘Herry Tye’ can
be recognized as New information. The reason why
pattern (b) is chosen instead of (b”) or (f’) is that
in patterns (b’) and (f’) obj-2 is usually non-
personal noun as in present-day English. This is
also ascertained by the fact that there are very
few instances of personal noun as obj-2 in these
patterns,

Group III
One instance in (g’):
..And Syr, I thanke you hartely as I cane ffore
your good tynchys: ffore truly thay whare
very goode and swet as I het hany many a
day. Whereffore I sent my ffader hone off them

to hys soper. Whereffor he thanke you ryght
hartely. (170/17-20)

Though ‘my ffader’ in this instance conveys New
information, pattern (g’) is chosen instead of
pattern (¢). The reason is that if to-phrase is
repeated, it may sound unpleasant to one’s ear. It
may be also reasonably said that when orally
delivered in dictating, ‘my ffader’ is under contras-

tive sentence stress.

Group 1V
All the instances are subject to the information
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order Given-New,

We have explained how the Given-New infor-
mation regulates the dative order, even in the
instances seemingly contradicting this function.
This function will be better understood by seeing
the interrelationship between formal and infor-
mational sentence structures. We present table II
in which the instances of table I appearing in moti-
vating contexts are reclassified according to the
difference of forms. Here, we again judge the
difference from the viewpoint of Given-New, pay-
ing attention to such as article or characteristics
of noun. And we adopt the term ‘Item’ to avoid
confusion with informational function—Given Item

Kiyokazu MIZOBATA

and New Item.”

From this table, we can obtain the following
result.
Group I

In this group the dative object and the peri-
phrastic dative are exclusively Given Item; New
Item appears only as the accusative object.
Patterns (a’) and (¢’) may be free variations and
therefore have slightest difference in choice. This
is inferred from the even frequencies of patterns
(a’) and (¢’).
Group 11

Pattern (f"), in which ‘Given Item+New Item’
structure appears twice more frequently than

Table II Instances in Motivatng Contexts

ot
g Type A Total Type B Total
&)
(a) obj-2+4prep-obj (e) obj-2+o0bj-1
™) M) ™ ™)
Given Item+ prep-Given Item 12
New Item+ prep-Given Item 11 23 0
1
(a’) prep-obj+obj-2 (e’) obj-1+o0bj-2
Ny N ™) @)
prep-Given Item+Given Item 5 Given Item+Given Item 3
prep-Given Item+ New Item 10 15 Given Item+New Item 11 14
(b) obj-2+ prep-obj () obj-2+o0bj-1
()] (Pron) (N) (Pron)
Given Item+ prep-Given Item 6
New Item+ prep-Given Item 4 10 0
I
(b") prep-obj+obj-2 (") obj-1+o0bj-2
(Pron) (N) (Pron) (ND
prep-Given Item+ Given Item 6 Given Item+Given Item 58
prep-Given Item+New Item 10 16 Given Item+New Item 115 173
(c) obj-2+prep-obj (g) obj-2+obj-1
(Pron) (N) (Pron)(N)
Given Item+prep-Given Item 3
11 Given Item+ prep-New Item 1 4 0
(¢’) prep-obj+obj-2 0 (g’) obj-1+obj-2 0
(Pron) (N) (Pron)
(d) obj-2+prep-obj (h) obj-2+obj-1
(Pron) (Pron) (Pron) (Pron)
Given Item+prep-Given Item 6 6 Given Item+Given Item 51 5
v
(d’) prep-obj+obj-2 (h’) obj-1+obj-2
(Pron) (Pron) (Pron) (Pron)
0 Given Item+Given Item 4| 4
Total 74 Total 196
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‘Given Item+Given Item’, is the most frequent
ordering in all the groups, because this pattern
‘obj-1 (Pron)+obj-2 (N)’, from an informational
point of view, is a very stable formal construction.
The diminishing of pattern (b"), which is a free
variant of (f’), is thus explained.
Group IIT

All the instances appear under the order Given-
Given except for one instance in which the peri-
phrastic dative is New Item. Though we often find
this Given-New combination in present-day
English, in this stage of English, this structure
can be regarded as rare and (¢’) and (g’) as very
unnatural combination.
Group 1V

In this group both Given and New informations
are conveyed by Given Item; therefore, in most
instances there are grammatical devices for speci-
fying Given or New informaton: in (h’) New
information is expressed by the emphatic pronoun
such as ‘this’ or ‘none’; in (d) and (h) Given
information refers back to what has been topica-
lized at the head of sentence by ‘as for...' or ‘as
touching ...".

Through our analysis, we can reach the follow-
ing result. The reason why pattern (f’) appears
most in the Stonor collection is that the construc-
tion both formal and informational operates
efficiently and consistently in conveying the mean-
ing. When obj-1 is Given Item and at the same
time New information, pattern (a) is chosen and
patterns (a’) and (e’) are chosen when obj-2 con-
veys New information, to which New Item is more
often given than Given Item. Therefore, we may
safely say that different from in the age of
Chaucer, the periphrastic dative is relatively
reduced in the age of the Stonor,® whereas some
stylistic difference of information value emerges
between periphrastic and non-periphrastic dative

constructions. The tendency of development of
dative position in the lats Middle English accords
with writers’ (or speakers’) conscious selection of
sentence structure which enables them to reconcile
the confusing gap between Form and Information.

Notes

1) Tauno F. Mustanoja, A Middle English Syntax,
Part T (Helsinki: Société Néophilologique, 1960),
pp. 96-97.

2 ) Charles L. Kingsford, The Stonor Letters and
Papers 1290-1483 (Camden Society, 3rd series,
Vols. 29 and 30, 1919); and ‘Supplementary
Stonor Letters and Papers’ in The Camden
Miscellany (Camden Society, 3rd series, Vol.
34, Part 2, 1924).

3) Cf. Kiyokazu Mizobata, ‘Dative Ordering in the
Prose of Chaucer and the Stonor Collection’
(Studia Anglistica, No. 3, Osaka University of
Education, 1984), p. 23.

4) Ronald H. Smyth et a/., ‘The Effect of Context
on Dative Position’ (Lingua 47, 1979), pp. 27-
42.

5) The number in the parentheses refers to the
total of the instances which appear under the
information order Given-New in motivating
contexts,

6 ) All references to the Stonor collection are to
Charles L. Kingsford’s edition.

7) We use Given and New Items exclusively in
terms of ‘form’, not ‘information’ or ‘meaning’:
Given Item consists of the proper noun, the
pronoun or a phrase premodified by the definite
article, the possessive pronoun or the demon-
strative pronoun; New Item is a phrase pre-
modified by the indefinite pronoun, the indefi-
nite or zero article.

8 ) Cf. Mizobata, op. cit., p. 24.
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A Study on Listening to Colloquial English
——based on the analysis of errors of listening——

Masahiro MORIY A

Communication is a process involving at least two people. Speaking doesn’t of itself constitute
communication unless what is said is comprehended by another person. If the main aim of
listening is to understand what the native speakers say, we must know the features of their
English spoken in the real-life situations.

Careful colloquial style of English can be more easily comprehended than rapid colloquial style
of English, because some sound changes and disappearances happen in rapid colloquial style of
English. Foreign-language learners have to listen carefully to the actual pronunciations of
English words, which are so often different from the shapes which the ordinary spellings suggest.

This analysis of listening errors shows how the learners listen to the two colloquial styles of
English and make errors in listening to them. The conclusion is that if the learners don’t
understand the rules of sound changes, which are assimilation, linking, elision, weakening, and
so on, they have much difficulty in listening to the rapid colloquial style of English. In order to
improve their listening ability, they must learn the rules of sound changes and practice listening.
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1. @B UCBHI

Spoken English j3 Written English L3 %&- €,
WHWA R KHSEREL TwW5, Spoken English Git
RUEMEEVIRLCE>THRED, BPTEI>0% 1L
BT, HoXEENEDEY, FOBERELTOZLEF
DOFIz £ L D redundancy ¥ EA TS, I biT, &
FERLLTRIEBETH, ERCEREEL LI LL
T, B2 VEIRARL, FLVWEKENES - TRHEIT
FELTWAHRE LTI, RULBENTHERIATWEXT
b, @B THZ AT %, FRALFELAR RO
RBEESINZ>THTH, FREAFEI DI b HHE
BRI EETELIONEY, BRARLOSHLEET
BTz & BETERNL WHZER kb

7zo bbD A, BECBESEDNRIY, EOROKRE
RIS HEEIZ W TOHESE,L T L WH 2 b 55
A3, natural settings GibI A5 DEFICITNARY
OEFEFIBEC B TIREVWES I b,

2. Communication {Z§5(F % listening HZ=

Communication PR3t 572oicit, P Ldb2
ABL_Eo AR BG4 & b o fFHEESM T b h i i hid
BHRW, LEL, SVFRFLVEOREOBEDOLD
2, 8o —HRy EEiE communication X E X
v, G.R. Capp+ G.R. Capp, Jr. (1976, p. 7) 2
LTWw3X9ic (K1), BHOGELWITANKET,
B e LT MESSAGE %) F L2 FOMSE T
LPDORIERY, 74— F Ay B8 TbhT, §IHT
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communication BRI TB5E EZLNBHLHTH B,

INTERNAL—SENDER—-MESSAGE —~RECEIVER

verbal-
nonverbal

RECEIVER—(reacts to)—>MESSAGE/
SENDER—>(causes)—>REACTION, FEEDBACK

(stimulus) (speaker) ( ) (listener)

(41 ) Communication ®pET

H.G. Widdowson (1978, p. 60) /¥ understanding
Ly EBho iz, hearing k listening% &4, usage
L LT HEHMFS hearing L L, use & LTOEK
#ME % listening & LTRHLTW3, #5%, ML
VIO EENIRERIR LD L B2 b T E A, hear-
ing EHENTH-TY listening TS TH I LE
2 %, Donn Byrne (1976, p. 8) i oral communi-
cation |z 331} % speaking L listening D@ kD
X 5k, active listening iz >WTER LT3,

Oral communication is a two-way process be-
tween speaker and listener (or listeners), involving
the productive skill of speaking and the receptive
skill of understanding (or listening with under-
standing). Both speaker and listener have a posi-
tive function to perform: The speaker has to
encode the message to be conveyed in appro-
priate language, while the listener (no less actively)
has to decode (or interpret) the message. The
message itself, in normal speech, usually contains
a great deal of ‘information’ which is redundant.

3. TAEZ{LF 3 Colloquial English

1 FETES Do you like it? LS XLEEZ
THED, —F—EEI-EVEH HE L [du: ju:
laik it] LEEFSI D, BHL & Pk, do
[dul, you[jul &v3 55 (weak form) 23HHEFIL
(reciprocal assimilation) ##&Ez LT [djul: &L,
like & it i [lai kit] L% (k] Bkicksa8%F (i)
&g (linking) 22 L TR X I REESh 3D
NERBTH 5,

R. M. Valette (1967, p. 50) i%, Z D X5 collo-
quial English 088 Z2 KD k5 I0R<TW 35,

An effort should be made therefore to famil-
iarize advanced students with the variations of
the conversational language. For example, in

English jeetjet looks like nonsense when seen on
the printed page, but when read aloud with a rising
intonation any American would understand Did
you eat yet ? All languages have a rapid form of
speech, used even by cultivated people, that often
seems incomprehensible to the foreigner. Excerpts
of such speech serve as the basis of valid com-
prehension tests.

L HATE L 13iE - T stress-timed rhythm T3
3, B 3 % syllable ¢ syllable ofiffic W< >
syllable X » %% L TY, IGA%D » 3 syllable &
syllable | 8-+ 2EISIE LA EVO LRI TH S LWV
H5ZLThHBE, HREOMO syllable ¥ bizith
i< vk, syllable DEFET T ENLETTFIEE
Auvicy, EFREPEZ bR TnENWS Z kit s,
WO TR RN, EEO Y A LIZR->TH
3L Z k2R listening i ki Rz kiliz
HETHLELEDIS,

4, EBOBMEZOREK

(1) EEROEH

F—7% VIR ## 2w 5L, TEESHITDH
Pl LEREERSAEERND, [HENELT
bhbin] sz bk, FoESEELhEVLD
BOP, EREOEHVEE LRZVIRLLILRVD
LS EEMLETRERBIIV. EDDIZ,
SEDEERTIX, slow (careful) pronunciation 3%
S BEFEEW B L, fast (relaxed) pronunciation
TCHENAEELRPE L TED XD RIEENEL D
P P7c, #ic, rapid speech CHEEFICRNIEHF
FLOBERmOEES A5 Lizk > T listening A
BERERHTELLEXPLTH B,

2) FRPEEOHEK

FRIERSEMYR2EA (1ME 1604, 2HHA
1614) ZRARICLTHF R b EFER L7, FEXLELT,
Nina Weinstein (1982) : Whaddaya Say? ot
w, TEBEEL T2 XERUH L, 1EEE
19844 5 H17HIZ slow pronunciation THia¥, dic-
tation X7z, dictation o FHpkix, 1EBXELE
¥, 2, SEBIRENPELE, K-XEeHTTEERSL
¥, 2MA, 2MB (3814) i LL #=7T, 2E,
2C (§#80&) x5 —Fva—F—&ff-> THEHET
e, 2HEEIZ6A 28 H, 1EBLFE—XE fast
pronunciation ¢, [F—&h T, F%ic dictation
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S¥,

(3 FRIMERODWEZDEE

FA P LI12X®D, 35, B, SUC-oWTORRES
T O HEBEFAEFTIRE L TEREML T & oy, EIE
BEY5RT /5 70— 1 15/ H o slow pronuncia-
tion( BATF [SP| & W3) THEEM Lz 2 7 v — 7O
BEE, - #ix 2 B fast pronunciation (LATF
[FP| L Bs+) CHBEERL 72 2 20— 7 O RS BEHR £ 7R L
Tn3, BRBEZST, ( ) REARLT S,

@ (F2EEX) What do you think?
(i) FEWERR

0 0 20 30 40 50 60 70 80 90 1‘00.”6
(ii)  FEREREECE L RAmEp

OB MR OB I8 41

93.8 | What did you(7)
(151)] Why do you(3)

‘What do you
ISP

think %Zég) thing(2) say(2)

What are you(12)
What is your(6)

What you are(5)
What you(4)

2.5 | Were you(4)
__(whatdoyou Hi)l Wit vour(s)
[EP| What will you(3)
What did you(2)
What were you(2)
What your are(2)

. 88.1 . .
think (141) thing(2) thinking(3)

(i) CREERR L BpEscHl  [SP| ot.9(148)
[FP| 58.1 (93)

) 5P ogs

What did you think ?(7)

Why did you think ?(3)

What do you say ?(2)

What do you thing ?(1)
B [FP| ogs

What you think ?(6)

What are you think ?7(8)
What is your think ?(5)
What you are think ?(5)
Were you think ?(3)
What did you think ?(2)
What will you think ?(2)
(BE)
4FEXTH %, [OP| CHIRT Z2NREHTH S, L
L, [FB| cix, 5% do [du, do], you [ju, jo] DB
RIXTHRY, do % are(12), is(9) LREEEL72Y, you
% your(7), a(2) LEWELTW5, What do you ¢
X, What do i3 [(w)hadu] & [t] OEMHTE (elision)
HEZ Y, do you i [dzu] LIRERHLASEZ 57,
ke LY, [(W) hadzu] L FFEBHULTLES DT
HERER D FIT P TV B,

@ (BREYX) What are you watching ?
(1) FEWERS

What

—
_______
are e

you

watching S

a " A
0 10 20 30 40 50 0 0 8% 90 W0%

(i) FRREEEERR & s

B OB BER X 53 1
What 100
o are you | (161) R L
ISP
watching 99.4 working(1)
(160)
What were you(20)
W What do you(i4)
hat 50.6
N are you | (81) What you are(11)
1513[ Were you(7)
What you(3)
watching %;’5?” watch(3) wanting it(1)

(iif) oMk & ey (SP 99. 4(160)

[FP| 46.9 (75)
(&) [P ome
What are you working 7(1)
B [FPl s

What do you watching ?(12)
What you are watching ?(11)
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What were you watching ?(7)
Were you watching ?(7)
(B8
4T/XCH B, [SP| CRRBERAS 2 X TH B, [FP
e sk, B are(s], youlju, jo] o FEECRIL T
y, are ¥ were(20), do(16), is(5) &ML=V,
you % your(6) L3S LY LT3, What are you
2 [(W)hadzu] ¥7zik [(Wihatfe] LFHEE(LL, #
FESL@ What do you L2 L AYEIC LS icMz T
LE 57, BESUCiIFORAS R o s, What are
you % Were you(7) L#BEL TWBEMELWAHDT,
$iR93 what OB [FP| i #s L REER DS )
o

@ (328830) Tell him what you want.
(i) FBERR

Ty eemee
him degon=mmTTT

what -«
you “-.__

want

(ii)  FEBEREHRE L RELH)

# i3 #l

Tell him ‘g?ig) Tell you(35) Tell me(7)

what do you(10)
64.6 | what are you(8)

[SBl| what you | {04yl were(s) what he(d)
you(4)
93.2 | want you(1)
want (150)| want to(1) home(i)

Tell(48) Tell me(41)
Tell you(15) Turn(4)
watch(16) watch a(8)
you(7) what do you(?)
what you 1?‘2% what(3)

watch you(3)

what are you(3)

: 0
Tell him )

(2|

word(3) a word(3)
want ?gg work(2) about(2)
want it(2) wall(2)

(i) CBEReR L Byl [SP)41.6(67) [FP| 000)
W B o
Tell you what you want.(27)
Tell him what do you want.(10)
Tell him what are you want.(7)
Tell me what you want.(4)
B [FP| oe
Tell me what you want.(14)
Tell what you want.(4)
Tell what do you want.(3)
Tell me watch a want.(2)
€ -9
SEEXTH %, [SP| T b4 ¥ him OBl 71.3%
E{Ev, him % you(3s), me(7) & M LT 5,
[FP| i, 55 him{im] ix& {BERTE Tz, me
(52), you(1s) LEREELcfiuidiz & A KBEETEL LT
72, what you ix [SPB| G 64.6 BBIRT & TV B,
[FP| ©12, what you #% [(w)hatju] LIHERMLLT
LES o, 150 %Iz THA->T W5, what you »
watch(16), watch a(8), watch you(3)izBExE % &
FEPRL TR o8, FORRMIECBTHTES
BELRUS, BT rossicH BT, 275k
IEEHNARL LR S ZOUEBP LNE LR
FOFEB N HIZ OV TV,

@ (X)) Can you see them yet?
(1) FEUEm$

see

them

yet

0 10 0 30 40 50 60 70 80 90 100%
(i) FERFENCR L )
EOOM [BHeR B B #

Can you (%2(1)) RSB L

see ??5% sit(2) seen(l) she(1)

ISP} the(28)
the Miyata(Miya, Miyato)
(19)

them yet %2753

the near(8) the me at(5)
them me at(4)
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75.0 | You(s) Kill you(s)
Can you } (150)| Could you(2)

see Z?Zg) sing(2) seem(2) seen(2)

‘E—_PI a music(16)

a(12) yet(11)
music(8) me(7)
me yet(5) me it(4)
him yet(2)

them yet (é)

(i) cBEEeR L anscs SP 16, 1(26) [FPJ1.3(2)
B SP mmas
Can you see the 7(26)
Can you see the Miyata ?(8)
Can you see the near ?(7)
Can you see ?7(§)
Can you see the meat ?(4)
Can you see me at 7(4)
B [FP o%a
Can you see a?(13)
Can you see yet ?(8)
Can you see me at ?(7)
Can you see a music ?(8)
(B8
58X Th B, [SP, [FP| &% them, yet mBEEA
HEFICE D, yet LWHIFRIEE L VI WFETHBL
L E% 5, [SP| Tix them[Sem] % the(38), me(5),
than(5) LEAFELTWAD, %72 (8] 2EnTw3,
vet [jet) 2 [SP| b [j] 2B EDRLD, HOFEDOK
RBo7E [m] L##E LT [mj] L2528, me at(6),
me it(3), near(2) LEBEL T3, [FP| Ti,them
5% [em] % a(22), me(1D), it(4), him(3) k"G
LT3, yet OFF [t] ikig & AL BH (plosive)
LAEWTHEL R >TLE S o them yet X [amje(t)]
LHIZZ B, 20k (@) musick X TLESD
ThHH 5D

® (BBHEX) Where do you want to eat?
(1) FEHEEER

Where .

(i)  FEREREEGR & sy
OB R R BE 1

Well, do you(12)
Where did you(8)
Where 75.8 | What do you(5)
do you | (122)| Well, did you(2)
o Why do you(2)
]§£] When do you(2)

want eat(7)

want to 93.2 | one to eat(1)
eat | (150)| want you eat(1)
wanted eat(1)

What do you(60)
What are you(20)
Where 1.3 | What were you(13)
do you | (2) | Were you(9)

o] What you(9)

LY Where are you(4)

eat(45) want eat(6)
want to 35.6
cat | (57 want a eat(5)
to eat(4) were eat(4)

(i) SO & ) [SP| 73.9(119)
[FP 0.6 (1)
W [SBoma
Well, do you want to eat 2(10)
Where did you want to eat ?(5)
Where do you want eat ?(5)
What do you want to eat ?(5)
B [FP| ofe
What do you want to eat ?(35)
What do you eat 7(10)
What were you eat ?(9)
What are you want to eat ?(5)
(B8
63X TH B, [SP| Tix Where DBEHRA81. 4% & 4>
Li&vy, Where % Well(17), What(6), When(3),
Why(2) L2BEL T 5, [FP| ik, Where mESE:S
8.1 B Limmic <, What(123), Why(4), When(3d)
LML TW5B, want to [want to] X, want ® [t]
BEBHEL, [wan to] LAh, &bic [t] A [n] i
W{TRME (regressive assimilation) LT [wans] &
FHELLTLE I 7o, HRERII5. 6B ETTH-
TL%EH, EfEnPiziz, wonna eat(2), wanna eat
(2) EENTVEERNSED, LT3 LES,

® (BREA3D) Give it to the bus driver.
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(i) EEHRR
Give
Wl T LT
the
bus
driver
0 10 20 30 40 30 60 7;) 48?) 90 4!?10,‘65
(i) FERERNEGR & AEs)
C A L K& #l
Give(10) Did it(7)
L 56.5 | Give you(6)
Give it | (91) | Did you(s) Get it(4)
Visit(3)
ISPl
- to bus driver(4)
to the bus| 64,6 | the bus driver(4)
driver | (104)| bus driver(4)
to a bus driver(3)
Give(107) Cive you(7)
Give it 84()) Give me(3) Give him(2)
Given(2)
o bus driver(11)
lEEl to bus driver(6)
to the bus| 37.5 | the bus driver(3)
driver | (60) | 5 bus driver(3)
to a bus driver(3)
to the pass driver(3)

(i)  SUBERGR & REEsCH [SP| 35.6(57)
|FP| 8.8(14)

&) SP ogs

Give to the bus driver.(7)

To the bus driver.(6)

Give you to the bus driver.(4)
®) [FP| o

Give to the bus driver.(51)

Give to a bus driver.(4)

(B8)
6FEXTH 5, [SP| ¢, Give OREHREN TSN

W, Give % Did(5), Get(5), Is(5), He(s) LREEL
TW5, Bz - [FP| 0¥ Give o BEREN RO
{724€H, Primary Effect 23 [FP| to < fEAT 507
55, BHETHB, [FP| ik, Give itid [gi vit] &
EEPE Y, it & you(8), me(3) him(3) &3REE
LTH3%, BEALREEELLTHS,

@ (383L) Tell me what you are looking for.

OB O OM

(i) EWER
Tc[[1
me 4
what
you
looking
for
Q9 10 2‘0 3‘0 40 50 46.0 70 80 90 100%
(i)  FEREEHGE L AR
OB W = & #
80.7 | Can you(15)

Tell me | (130)| Can we(3) Tell(2)
you are(19)
were you(14)

what you | 10.6 | what you(11)

iSH| are | (17) | what are you(9)
o your(8) you(8)
were(8)

ook looking for you(4)

ooking 87.0 ;

for | (140)] 1°0King(®)
looking forward(3)
Turn(9) Tom(9)
34.4 | Turn me(7)

Tell me (65) | Turn you(s)
Turning(4) Travel(4)
watch(30) watching(26)

. what you(14)

[FP|| what yg?e ?9? what are you(6)
watch you(3)
want you(2)
looking for you(3)

looking for %?;13) looking forward(3)
looking for it(2)

(i) SCREER M) [SP] 9.9(16) [FP|5.0(8)

(a)

BP nga

Tell me were you looking for.(15)
Tell me you are looking for.(11)
Tell me what you looking for.(11)
Tell me you looking for.(8)

Tell me what are you looking for.(8)
Tell me your looking for.(7)

(B)

P o4

Tell me what you looking for.(10)
Tell me watch looking for.(10)
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Tell me watching looking for.(10)

(B8

TEXTH S, SP ¢4 what you are DEEEUE10.6
% LB, BEREE what % were(24), a(10), about
(6), where(5) L #BEL T3, what you arex SP|
Ti[(wWhatfu: ar] & LEFEELL, FP| ¢ [(w)
hatfol] & & HICFALLLTLE 5 720, THELRIL5. 6
FBLTFB->TLEY, E0kdiz, watch(30), watch-
ing(26), watch you(3) LEELTLE-THBA,
BHREAS EAR O TOREXD B LERRE[RN
THEIWRT7HE, EFBLOBRIZZL Wiz,

TATKBEFEHENCODHIVTECLE o BE
RERS, 5% me[mi] % you(d), your(2) &3HE
LTWaER, BI%EELTWS ZEREN, Tell me ©
i3, ImlIs (1] #BAFLLTLE Y BTRIEBEZ D,
[tem mi] LEFEFEHLLTLES, £Dicd, Tell me
% Turn(9), Tom(9), Turn me(7) A YICRMELT
LE5DTHAH, [FP|0FH BP| kv for nEElER
Bk [FP| o8 recency effect 2538 < 1< » T
H5 950,

(3RR3r) Take your bags over there and

wait.

(i) FBERE

Take

bags 4
over
there

and 4

wait

n -~
0 10 20 30 40 50 &0 70 80 90 100%

(i) FRREREINER & s
E < e & #

Take your bag(42)
Take your back(8)
Take your | 32.3 | Take your(6)

bags | (52) | Take you(s)
- Take you back(4)
ISP Take a bag(3)

84.5 | and over there(3)

over there (136)| of there(2) of the(2)
and way(12) and(8)
and wait | 923 and weight(4)

(89) | and a wait(4) wait(2)
and you wait(2)

Take you(35)

Take your bag(21)

Take your{ 15.0 | Take you back(19)
bags | (24) | Take(10)

Take your(7)

Take your back(3)

52.5 | there(14) of there(4)
(84) | over(3) all there(2)

wait(33) weight(6)
%%‘)’ late(4) and weight(4)
for a wait(4)

i)

over there

and wait

(i) SCEEERER & gy [SP) 21.3(34)
[FP| 7.5(12)
) [P oga
Take your bag over there and wait.(23)
Take your bag over there.(5)
Take you over there and wait.(3)
Take your back over there and wait.(2)
® [FP o%a
Take your bag over there and wait.(6)
Take you over there wait.(6)
Take you back over there and wait.(3)
Take your back over there and wait.(2)
(B8
TEXTH B, |SPicB T b bags 0 B RS {5
Vo Bz, HEGER-—s[z] 2EEEEL L, bag (46),
back(18), bus(s), bath(3) LB|ELTW5, [g] &
(k] R E bR BRHEE 2O THAILILL WFETH
BLEx %, wait OFEERRIT59. 6% Th 5. end focus
BEE, BEPEILNATHEOTH- LEERATHE
WDTER, way(1s), weight(4), away(3) L3BEEL T
W3, [FP| ci, bags % bag(25) LEELTW3, B
7% your[ja], and[en, n] DEEHREKIL 43.1 %, 30.6%
ETBRoTND, your & you DFFH [jo] LEEN T\
LHEBAbND, F, and # an(3), on(3) LA
WTWEH, RBEALRBEEERLLT WS, wait &
weight(10), late(s), right(3) FZIREEL CT\v>28HHE
& <& Lh T3, fast speech (281} 5B
EWMYFILE > TERNEL LV ECERTEZ L
BEAH5,
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(E2REY) You get it at the store next door.
(1) EYEER

stare 1

fext {

door

1 " i . " i
[ 10 20 30 40 50 60 70 80 90 100%

(1) FRREEECR & s

EOB PR #| HE #

96.9 | You are(t) You'll(1)
You (156){ Do you(1)

get(37) gather(9)

. 36.0 | gathered(6)

get it (58) | get out(s) get up(4)
got it(4) get into(3)

at store(26) store(22)
l@[ at a store(6)

at the 7.0 | the store(§)

store | (14) | and store(4)

in the store(4)

to store(3) a store(3)

next store(22)

52.92 | at store(9)

next door | (g} and store(s) door(4)
and next store(4)

3.1 | He(43) You've(1)

You (101)| Did you(1)
get(59) get up(15)
get it %(1)7§3 gets(9) get out(7)

gave(6) got(5)

at store(22) store(22)
| at the 3.1 | the store(10) a store(4)
[FP| store | (5) | at the door(3)

to the store(3)

next store(13)
next the store(10)
next door | 38:8 the next door(6)

(62) | and store(s)
at the door(6) door(3)
at the store(2)

(i) SommRek & el [SP1.2(2) [FPlo(0)
A [P oga
You get it at store.(7)
You get at the store.(4)
You get it store.(3)
You get at the store next door.(2)
You get at store next door.(2)
B) [FP| mipa
You get at store next door.(8)
You get next door.(5)
He get up store next door.(4)
You get it store next door.(3)

(E8)
8L TH 2, SP| [FP L b it, at, the DigkEzEND

BEEE &, [SP| it at ¥ in(5), to(4) iz, the %
a(10) LFBPEL TS, it ZPEEXELLTLES 2, B)
A get ICHE) BRI iIAER L & 52 59, gather
(ed) LEEBEL TV, PP cix, get it % [ge tit]
LS L ORI RR, BERKE ULBEND, it o [t]
BIREAE BRI LW gave(6) LRELTWSD
°hAH5, at ¥ to(6), and(2)jz, the % a(7), that
(5) LAFELTWAH, BEHELLTWEELIHFHICS
vy, next door GiE, [d] & [t] BIWFAEAPFRLTHS
fedd, [tIOFRESESE, [neks dor]ez-TLES
A, Higrg Xk {FEE L T35, store & door it (o]
ERoTW3Bhkd, EOBERVHEE->TWS, XN
#y3 [SP| 1.2%, [FP| 0% L5 XEWWTE B bD
TREALERTHS, FHREOR»OE-THL 85
XRHDBRERLTVBDEL D, TDF~TDR
£~ Fi2[SP| ¢ bitEy 0 T, SEMEDN B RS
DOFERIIZ P Y OBEBLETHS 5,

(E28ASC) We are going to go in an hour.
(i) FENEEHR

hour 4

: s - . c . .
[ 10 20 30 40 50 60 70 8 90 1006
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(1) FREEREERER & FRREH
E G R #

We(22) What(8)

Where(7) Who(7)
We are %25 Where are you(7)
When(s) Were(4)
Would you(4)

. .2 | going go(8 0(3)
[SB|| 80ine to go sty go go(g) ;0 to go(2)
an hour(23)

in a hour(13)

29.2 | any hour(s)

{47 | in the now(s) now(5)
and now(3)

any an hour(3)

What(52) We(25)
We are %5 Where(21) Were(7)
We'll(4) When(4)

in an hour

go(31) go and go(5)
, going go(5)

[FE|| 8one togo %sg do you go(4)

are you going(4)

get go(4) got go(4)

an hour(32) now(15)
in a hour(11) enough(8)
one hour(3) in now(2)

: 18.1
in an hour (29)

Gii)  scmER L amEscsl (SP|9.9(16) [FP|1.9(3)
&) SPo#ge
We're going to go an hour.(8)
Going to go in an hour.(8)
We going to go an hour.(2)
B |FP oga
We go and go in an hour.(5)
We going to go in a hour.(4)
What going go an hour.(3)
What going go now.(3)
We got to go an hour.(2)
(EBH8)
8EXTH %, SP| Tik We are, in an hour o B
BEHEV, We are 3 We're{wis] L@ TlEbh
HOREETH D, We'rex [SP| [FP| vt s iziz
2L ) BREL RV TW B AT, BMFITIEE 28
Lo+ AL LTABROMEIFLZdh
7 57V, in an hour i3 [SP| ¢4 [ine nausr] &
RN Y, an % the(10), a(6), any(6) &, hour

# now(10) FFREEL 7=, our(6) LML T3,

[FP| ¢ix, going tod BEHXASHRMHC B, going o [0]
DFEBHEL L iz [t] oFfTRIkizc L b [gouna] &3
FELLTLE S 2D Th B, in an hour % enough
(8), in now(2) LEWTLE 5 & BIRANSIE-TL
Fofch, BTERLR-oTLED, Thi, BF
BT 32 LEOBEBYRIMAE-TLBLES, 85
LELADLEFBLHFFOH 2UNEHEIRN
B, BEIHL SR SPNEBHETELL A>T %,

@ (F3#X) How fast do you want them to get
them ?

(i) FEWHR

" " L " N A
0 10 20 30 40 50 60 70 & 90 100%

(ii)  FRBEHR L RRHEH

FOOR O HEeR R L #

How first(30) How(7)
How far(2)

69.6
How fast (112)

87.0

do you (140) you(6) did you(s)

want(92) wanted(3)

want them (i; went(3) want and(2)
ISP walk(2)
get them(11)
together(10)
to get 29.8 | to get up(8)

them | (48) | to get(3)
to get on(4)
to get him(3)

How first(9) How(4)
%g6§ Pass us(3)
How faster(3) Pass(3)

How fast
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you(52) to you(6)

9.4
do you (15) | you are(5) are you(s)

want(39) walk(3)
___|want them e, want it(2)
lF-EI wanted(2) went(2)

together(48)
to get on(8)
to gather(5)
get up(4)

get them(4)
to get up(3)

to get 3.8
them | (6)

to get him(3)

(iii)  SUBSERER & 3REESCH ]S__P_’] 3.1(5) IEP\ 0(0)
W ISP oA
How fast do you want to get them ?(27)
How do you want ?(6)
How fast do you want to get up ?(5)
How first do you want to get them ?(4)
How fast do you want together ?(4)
How fast do you want to get him?(3)
B [FP| oHas
How fast you together ?(6)
How fast together ?(4)
How fast do you want to get on ?(3)
How fast do you want together ?(3)
How fast do you want to get it ?(2)
(B8
9L TH B, [P Tid, LA them DEEERAFHR
12V, 30K them (23 end focus A3E1< 7z BEHR
RiI3B.5% & LBV, XHICH - TEFO BRIEEIC
%o T3 them DOFERFEIT. 9% T, 3L ALY DHEN
BEHEL LTw5, [FP| Tk, &% them DEURE
i, ThEThO0.6%, B. 1%Lz >Tn5, RAXIFE
ERCZOBEETH Y, TORDERRLLRT A
%, do you % [dzu] LMERULAEZF /0, do &
BEE L LAEY, them OFFiE [dm, am, m] T
want them ¥ [wan dm, want sam, want m] X B
T2 Bk, RIxY them OPHE EL LN Bii-TH
Vv, to get them I [te ge bm, to get am] L HEFH
Eh3Z eh 6, together(48), to gather(5), to get
up@) LM X BNESH, [m] FFBHET, aup @
(P RRAEFER R LA LDV TRIZOWMBEI L
HDTEBDTH 5,

@ (BBE3) I’'ve invited a lot of people to the
party tonight.

ET S,
(i) FEEEHUR

1

have
invited J
a

lot

party

tonight

(il)  FREREIER & RAED
wOOB OBmE O#& B #i

1(22) 1 invited(6) I'l1(4)
) I don’t(2) 1 enjoyed(2)
I didn’t(2)

invited

| " people(101) the people(8)
aloto 17.4

people | (28) lot of people(4)

ls—'pl to the people(2)

to the(27) to(6)
party(5) to the police(4)
to party(4)

Paris(3) to Paris(2)

to the 9.9
party | (16)

. 49.1 | night(21) at night(6)
tonight | 79) | in the night(4) Can 1(3)

1(29) ['ve(16)
I don’t(15) 1 invited(s)
I didn’t(2)

I've 1.9
invited | (3)

people(104) the people(?)
a 1°§,§,fp]e ?89 a people(6)
[FP| one of the people(2)

party(21)
to the Paris(15) Paris(9)
to party(4) to the(3)

to the 18.8
party | (30)

tonight ?:130}) to the night(7) night(s)

(B8
HEXTH B, ZOPELIzHT SP| & [FP| 0B
BROWEPFEECR OGNS, ZORERMIETHT
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bdo ILIZEZLNZ0E, SHEETEI VLT,
R RRE 5700, BERhZ LLTL B TLE
W, T2 & L TERICENEP 2D TIRARVPLE
ST LNTED, BEFICLEE, BiF0®, HFE
DXL LTRATSBROOBREL, BHTERM -T2,
1 B3O 2 BAEDEEE I TIX, dictation (i3 #EH
O L, invited, party, tonight IZNEE
TR FLABBIATVEOT, SPlizknT, $ok
BEEURAHET S Jv 7228, 1 have i3 Dvefaiv] &
LTEHTH T bR B OR ¥ B TH 5, [SP T84,
[FP| c114 18880 LT\ 548, D've invited ki2iz& A
CEEE LhTwiw, [SP| [FP| © I don't(2) (15), I
didn’t(2)(2) LIREEL TV 32, XRIEbLIEEAR
DEEXBESDH, alot of 11 [o la tov] &SR
Y, [BP| oFnsecRmEiE B0, BEE R 354
LEX 5,

6. EERRNoORR

(1) [FP| & [SP| OBEEED &k

SERVANVTOBERD FR Th T, (K1) K
KENTWBHXHKR, B BH ORI TEREhIER
RErlHL, 2OFHERREEOXDEMBLEL DT
Liz Uiz, 20REE, [FP| ol [SP| o 0.56 i
ThBZLbhot, A ThH, EEIOC®I B
% [FP| OBERR LD - 12,

(2) XOBILEEREWO>NT

9T E TR O, SP & [FP & oo kX
REFHTWS, LU, NEUIED L, BEXCDL
MRS 55 b Liviewss, |SP & |FP| opsERaRsif
BL T3, SP| oBEEN[FP & ) b @ 0 4R T
bBH, FHoThiznk Z A dictation L LTH
HOESOMABPUES VI H0TREVILEL
bhb, ¥, bH5—EREKEEL 5 LERAOCHEY
EREL LD LVH Z LiE, BYLERORE, PLT
LR—XEBLZEICE-T, EERAOMAMLELTW &
Erbhd,

R. M. Valette (1967, p. 48) 25, listening O HE#
M EXx®5izi, discrimination, retention, compre-
hension DA MIE L LT TR SRV LERRTWS &
Sz, BRERE BT LIAYTCH S, SP T 7
BLETRAL D50 BLED BEEREEZ SRLTH 52,
[FP| Cik 5302 B L REBHS TR -TLES . A
OB EB LK Y, [FP| 0Bl s g
T LRTERY,

B

e | B bommee| L2 [VIFD)
ISP [FP|| S| B[S [FB) | IS [Pl P

&

4 198.2:82.5/98.275.3/91. 9:58.1/96.1/72. 0} 0.74

4 199.9(79.9/99. 7(73. 1/99. 4{46. 9/99. 7|66. 6| 0.67

5 185,8/37.2(75.4/24.2/41.9] 0 67.720.5/ 0.30

5 168.0(50.1{70.6/51.7/16.3; 1.251.6/34.3) 0.66

0.684.2)24.2] 0.29

6 [93.7/53.6(84.5(18.5(74.
8

6 77.863. 8/60. 6/33. 835. 6] 8.7/58.0]35. 4| 0.61

68. 3(46. 0(59. 443. 1{10.0; 5.0145.931.4| 0.68

7 |73.2/51.8/57.4(31.5/21. 3] 7.5/50. 6/30. 3 0.60

0
8

8 160.8|45.2i48.0/28.9 1.2) 0 [36.7)24.7) 0.67
4

8 |66.1/27. 4/46. 2( 8.3{10.0| 1.9(40.8{12.5{ 0.31

9 165.7|30.2/48.8/16.9] 3.1) 0 {39.2/15.7) 0.40

11 130.6(33.6(19.4125.5! 0.6{ 0 116.9119.7} 1.17

t#|o|e|e|e|e|o|e|o|o|e]|e|o]| s

# 74.0%0.164.035.933.810.857.332.3 0.56
(R1) XDRE LHEHER

{3) HEEERELERICONT

SEOESH S, SP| & [FP| & CHEHUCKE i3
ECEMC, WY ERORE, BN TFELT 558
MEBTBZLNTED,

@® 52 (weak form)

BEOWEE ) 2H L LTWAERO—3, HF
CRATERBER S EWVOIZ L TH DB, Hld, a
are, her, or, of jX (9], do, did, had, would X [d],
an, and, on, not, than it [n] t HEINI315TH 3,

7275, O'Connor (1980, p. 92) B@B~<TW3 X 51z,
WFEO YV ALBRZOFTELLEENRTVWIOTH S,

The use of weak forms is an essential part of
English speech and you must learn to use the
weak forms of 35 English words if you want your
English to sound English.

4E0EBR T FP iz 3 AFMUA RO BRI E
g L Bbh 0T, L2OBETcEbni ATRA
FOWERELE (R2) ITRLTH

ABRREFDEREES PR VDOT, ZOBRSTT
oz LEEx s, [FP| RSP 00,506
Th B, Fiz SP| & [FP| oA K E VO BRGSO A
PAFTH S, me it [mi], him ik [im], it [it,
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A R R :ﬁ; i 5{: |¥|
5P | PRl | EH
I 1 32.3 48.8 1.5
me 1 87.6 40.6 0.46
we 1 43.5 20.6 0.47
you 7 91.9 63.6 0.69
your 1 73.9 43.1 0.58
him 1 71.3 0 0
it 2 50.7 14.7 0.29
them 3 24.2 8.1 0.33
. | 59.4 29.9 0.50

(& 2) ARG BETR

t], them % [Bom, dm, am, m] LKL L, 8)E
LRECDNWEY, HDEE FFRonT HF Lot
<, XOWTBBEL THIRLIC LR 3-0ThH 5,

Fifkiz, G L LTHVWLhTWS you're, we're,
I've 3R LERROENLOORIZ A D, FHIE, A
RAFH, FEHRLIZ v ‘re[a], ‘ve[v] OFH LIV
DN HTH D,

@ SEfW

communication OFEL LT [ZriX] #%x25
LE, TOEFE, —FBRBRT, hFRThiZEX S
EVHTZETHDB, FOBEPSGN-TY, BEXEE
EWB L VWI Z LiX, MEREARFEREMY oD
PAREICIERT 5 2 iz ok B, FEOEMIRC
SCETERMDOBEHRAVWRREN S o, LHEOHEXHEY
CEB DRI ER DV,

SEOBET T, OOCOMEMNEF TIHE 28EX
THY, OOPHEREBLTH S, ZhbDITfEbit
TWAEMFROBREL (R3) ILRLTHE,

B R & | [

REFRIEA |13k 57 7 57

what 4 76.9 56.4 0.73

where 1 81.4 8.1 0.10

how i 98.8 70.6 0.71

¥ oo 85.7 | 45.0 | 0.53
(%3) ERFOBIRE

* W

BT FERERS S V0T, SEMCBEL TS %
DR LT i b, [FP| oBi®r [SP
D0.53(ETh B, Beffis what, how 1X (£3) »b,
KL CEEB > TWB Z L8885, 1545, what
ZOWTH, BRI E LTXhicAvbhs b &ic
i, FEEME R, XPIERTEILNEL, B
iz, [FP| ok, 20.6% GREX®), 25.0% (REX®)
LEERRNEY, 3o0gTFEoRtE, [SP| & [FPj
TRERENRHTWBEDiE where TH 3, BELOT
i, Where % [SP| = Well(17), What(6), When(3),
Why(2) L, [FP| i3, What(123), Why(4),
When(3), Will(2), Were(2) LFEEL T3, %/,
BET®T, We are 20WAWARBERF L HBELTY
50T, BEMFALOBbY TEL T ETRIER SR
o

BERFIINAETH Y, BilEX MV RAOEINSEE
&5oﬁﬁﬂ@%ﬁﬁiﬁwﬁb5%®f&9,it
Sazr—avERERHELEEELTLEI Y, ¥
IBEICEERADbRT TR SV,

® EFEETIEH

Z 2 Citfiz, [EUE (assimilation) & jdifE (linking)
2V THRS,

(1) [ME

BB« T (1979, p. 142)@FHkic>nT, 220
FNEGET DL, FL500FIMBOFTIEELT, £
REESHSHLFICLTLES D, B0V, Bk
SBFICLTLEI T LDBD B, BE LTiE, —FHHMl
Fi B RIETOTIRL, ZPWZEELD > TR
SEHOILLHB] LHEHALTHD,

SRIOFERFLEEZ LTW 3B SV, —
B, EWiYE (elision) mBMREL FLedd, FicFHLEEZ

LTWHEMOERELY (R4) KRLTHic, 20X
25 bLBSRRE S, [SP| & [FP oBESRic k& 2
Wb 3, [FP| Ol SP| 0. 47T 5.

FA A rapid speech i2id, =9 LizHHEE{LANK

JzHT <K 35, What do you # [(w)hat du: ju:] &
BELCO3EN, [(Whadzu] L Ebhs L, &%
B, LB -BEALSZBEER-TLEI»DTH
%%, going to, what you, want to i, %z SP| ¢
BEE Lic  WEBRETH 5, what you are, what you j
SP| c L @B FEMNEE S L, Lodic@mELTL
EHOT, ERLIZSWEBLEL D, FHEELOPT
b, FHUER 2 EZ S EHOBRIz i +2ic 88T 50
ERHDHIEAH,
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s u |w EE* P
B R | FR | BE

what do you 1 93.8 62.5 0.67
what are you 1 | 100 50.6 0.51
what you 2 64.6 15.0 0.23
can you 1 | 100 75.0 0.75
do you 2 90.1 46.3 0.51
want to 1 93.8 40.6 0.43
what you are 1 10.6 5.6 0.53
going to 1 88.2 6.8 0.08
R b 80.1 37.8 0.47

(F4) LT 3 EBEOBRE

2)

K7 (1976, pp. 50—52) X EDEMEIC>NT, [FH
DRBOTEL, SBEEH, Tlodpas kméﬁbr
ﬁtﬁ %%%W&T%ﬁﬁ%;iikﬁ%banmm
/a name, ice cream/I scream, more ice / more rlce
HFOFEEF, [Zhbo Bl FRORE, [BF
OFE, KILONE, TR0, RBOREREEFL
ORBIZ XY, BCIICEN LBEMICHT 2 LER
b5l L, BERETIEROBEROEL S EBITVS,

e g |wm| ®mE | [E
| sP | FR | BP

give it 1 56.5 15.0 0.27
get it 1 36.0 10.6 0.29
in an hour 1 29.2 18.1 0.62
a lot of 1 17.4 5.0 0.29
S 7 34.8 | 12.2 | 0.35

(%£5) BT 2 FHBEOBRE

ASEOBETC RSN DEREEED LTV SEHROTE
ﬁ$&(§5)»%LT&LO§HEH&%%m$iﬁ

vo |FP| oBiRaRIx [SP| 0 0.35 5T, ENLZERT
5%ﬁ®%mmﬁbw EERLTWS, FHk L R,
BET AEROBEATMY HEL, SHEINICHEELT
W T ER By,

1. 4o listening j5BADREE

(1) sW{EEESMIC

EIEIL stress-timed rhythm T35 = Liz&->Tw
Th, ZDY XLILE->TEFEEFELLY, BNy T
B LRELY, BHRFEOL IR LEEER T
35, BREHMAL THATEL DI, FEAENS
HTWBDTiEED, A .C. Gimson (1980, p. 261)
¥, at, of, the, to, as, and, or, a, his, an, but, been,
for, her, we, be, shall, was, them D 193EiXiET D
WHLAERFELAVONDZ L EEHL TS, BF
BETLRBIVIERICL - LEREBYTHRELT
W RETHS,

(2) BEEITE{XEHE

dictation PR THXELEEWMOERER, HEBHA
(1978, pp. 2—4) PWSFHETEL L TH, EMIC
& > TV BIXWHERICE I oTc, BVWEENE R
#FHL, BOREOXRIC BT L, OO HES
2BV IO E->TLEY) 2L £, rapid
speech i, What do you think ? } What are you
watching ? » What do you, What are you i3,
BLAYRILXOR Bz 5, 20 #%ic{ 5 think,
watching &R\ T, BRERHOX, REETHOX
0 RN B Z T OSCEA EF T Tha i il
BHAV. PEIEETES B, EETRLLENLHE
{ &5 FRICEE (grammar of expectancy) D%
HELINLDTH B,

(3 EHEEALEZNDLE

EEOZVUC 313 RN TR 0OREETH
%, EBRREED S, SP ¢ 78X, [FPlc5@IETL
DEREEBURZ WA, 10FEREO L E TS Z Lid e
2ELRBYH, retention DHEML DL, HkEE
ZTHERS X ICEEL TR RT IR B2V,

) EREEEEDT

MERTERVENHT AL, ZZTHEMESEE-T
LESBRES 5, Gk BETES HEFEERN &S
{, ROTHEMIER, NHEROETHA 5, ity M
AZBIZE >THLRENREDY, BERLICL K R 3ERIZ
EabD, WHANWLRADOIZERHE, FEELL, B
BTEDFREHEOTZEBRYTH D,

8. Ehb(C

slow speech G, X F LRADBEILRTWLIRNETETS
PEEBmN VAL DIZ, rapid speech #HE< D3R
7ZLthuE, rapid speech ZBE T KTk -
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TLE 9, slow speechi{z 4 THFL(LIFEZ o TWHW LD
T -T, rapid speech itk W FEICER TV B
JTHb,

A.C. Gimson (1980, p. 297) i%, #EHEL U THE
BELSEERECRO X IR EAE EE R R T
%o

The foreign learner is recommended to aim at
a careful colloquial style of English in his own
speech and, at the same time, to be aware of the
features which characterize the rapid colloguial (or
familiar) style he is likely to hear from native
speakers.

FEZBEFEOLWY XLTHELLTY, HESh33E
FEEZMW & 2 iF iE communicate TX Ay, rapid
speech IZBZ 2FFEMELL T BETHZ Lic X
=T, colloquial English OJEHIH,riny M35 LE
A 5o

g2 £ XM
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%77 - EEEE S OMHERT HIEB 5L

i H &K

A Study of Students’ Physical Strength and Athletic Ability

Takeshi NAKAWADA

FREEDRS BB H R RN A B b, BRTERRBETEN b TERICH_TERTRY
ZOZEBMREETOMBC b0 LD RS R I, FRSAEREASD B P iHRICHRINER 2 R
Tzo

FORE, 2ERAGRELEET 80T, FBIISRCEWTIEHL LY S 2B M B, FEZ
EFETICENERR SN 2T 5h, LA LEPBSEE « B i > T E603d b 571955
BN THE>TWB, EHXI516« ITBRBW TR SABFCH Y, Bl B XiBicE->T
W3, IBETCRTCHINETIEIB«E « CAEMLEE-TWS, EEEENEI6 - ITBIZBVWTRY 524
fiizd Y, 15+ 18 TCHEN, 9B TIREY 5 AT ChTWS, #iT18 « 19X TIE D LVWKIETS 3,
EiX18BE CRTM TH 72D, 19T L C B REENL b, K1« EEEAD 5 L RIT,
£ 5 REH15 16 « ITRLEERES XV LEABRL AERARA LR, ISBIIFEDOT v A5 28585,
19T 2FEEIERE LES ALY, Ror AT A0 EEN ED bR, FEHENED B
PoHRDL, FEEes SAFEACBWT2ELZ LAY, KETHEL 52, BEHTRAVRERERLE
BOH LRI PRL B, HHAXTRTOEBETHWEMRERLTEY, HRERLO - FEHL T 55
H e R EEZ L L « SINFFTB I BN Tk 2EOHEUED ML 2> T3, Lh Liad olEREES
ZBWTARSERE A FAME LTS, EBRESRXSE7 5 REL 50m F s Ny FE—LBT -
AEBIZBOWTEWEMRERL, EVBLCRCUABIICHY, BEFREMHTIIA CHEEX VENVE
MeEL TV, RELES s EFEHOBEICO>WTHB L, RELMECC . E, THEICA « BB
L, Cixtki«BEMEH LD IS Y 18- IR TEE R XAk ER3, Eixfas - BEEEHE LETH
KRL, 19%Te->eE% LH2, Bt - BEENE LR ERE McBL, ASRERE T
ZRL, 9BV TEELFHELE-TW5E, ZDRZLdd, SHFLLES CEENSTChTnBE
PRI RECHETALREBLAONRVWRRLEZ-TWS, RESEERBOBERTCIR, LMDy
FRABRENRDL, FHDZ T 2BENERBA LRI, EEOREIZIIAS  EEENOEEL LD G, &
FORE~OTEHL BIBKELEERL, TOZLREH BERENDO REC L 2EB->TWEZ LKA
Bkl oic,

ARFEEMRST L, FRMCH DR BE, TIT0%
= = FPREHE L~V TEH>TWB LI EWERT, ERHE
MECBNTHLTXTOERERT ChTwa LiiEbh

HIEI AR A DFT) « BEEEIC > THEFIE & .
AL LEFFHE & BN LS, EEEv-vT %2 TAMED, FIEEOEHEBL Lo TV BH
ARSI SH Y, FREMRIC BV TRARYT < WIFR27 72, BRIFH (LETEREL1 252
NTVBLOEREBI LB TE, LOLARS, EHBIC, BhE L L TORERRE F—FAE0 AEH»
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55 W EMBHBRER AR, 1 A — SRR TR
ITERTER « (bR TEFIc A~ ES - BEicENT
F<h, R BEEADTRATN31E928, #
BEFORBIZRBNTHThTWS L oRFHE ik
25 L 2EFEERE P HBRMNL, FoRE et
DEF » EEEH ORISR X CREEFLE O KGN 7
— % =L UTERT 5 - bR E R 2 R A7,

B R F5 &
1. AEERAB
19779 ~19814F K44 Arb A~ 5 AFaIcilE %
%j}@ Lf\’_o
2. HENR

197748 4 AARIC AL, 19823 Hic ¥+ 5%
TO5LEMEBLTHEE L UBLAD S, 2IFER
oW TBIBRINCBRTERA Y 5224, B
7 I R4, BRILFEH4, (LETEM214ADF6
HTH B,

3. FIEER

PETE BV AR - £ - ESRE o 3Tk L v 151H

HTH %,

1) oA —%E, *E, M

2) KADEE—ERL O, EE LT, HHA,
B, RBLEELL, SIAfkH]
B, BEAEESD

3) EHREHOEB—50mE, EVEELT, ~vF

K=, BREEM, &
UAE (1,500mE)
4. WEH*E
&0 3EBIL, 44 B OTEHERESE O ZikE]
BREREERAL, 477 - ESREC BT 51250 EB R,
FRCXFE TRAFR—~YF R ] OFEBEHICE->T
EfE L7,
5. HExig
R DERBUEE « (577 « EEIEEHOBTIRE &
VMEMMIIR 3BT 5 0nic, 2EERE I UeE
KEE BRI L7, BBIc>W T, £ E L0
HoEF) « BEEEREREELFHAL, %77 &8
BINC W TIREAE & & SCREH 7 « EERETRER
SEEZHHE Lz, 15~1TF% CiI2ESRB 4D
R, 18« 19K REKFEOREEE LMLz
AZEERE — T 2 A—EHEOFRBTC LS
HBgSTH B,
6. HBEMEA®
il BEERE, TOMOBHNL, TRTRKE
BEEA N LOF 2L Ea—F—|koTiTo7z,

ERLEER

1. @igIc>N\T

¥E, K8 BECOWT, FEhlcEEEs X U
BREEZRDBZLE-1OBRYTHY, ThoHET57
KRLEZOBPH—1ThH D, ZORKEED LB

K—1 FIEOFEE & FRERE

o, 158% 1622 1% 188% 198
wp NE# | N| M |spi~N| M |[sp|~| M [sp|N| M |[sp|N| M |sD
2 166. 4 944 | 168.69] 5.44 931 | 169.29! 5.32] 499 | 170.03) 5.27) 607 | 170.46| 5.55
A | 22| 165.71] 6.49] 22| 168.19) 6.01 22 | 169.57 6.04 22 | 170.30) 6.23 22 | 170.30| 5.85
# B\ B | 24 163.04 8.12 24| 168.10 6.37 24 | 169.43| 6.34 24 | 169.80; 6.37 24 | 170.26] 6.28
(em)| g | 2316508 8.1 23| 168.20] 7.37 23 | 169.57 6.55 23 | 170.19 6.29] 23 | 169.93| 6.96
C | 27| 165.19 6.30| 27 | 168.58) 6.19] 27| 170.34| 6.13 27 | 171.03 6.11 27 | 171.22| 5.83
2E 55.8 940 | 58.01 7.33 930 | 60.00 7.31) 498 | 60.99 7.28| 604 | 61.90| 7.64
A | 22| 52.96 6.8 22| 58.50 6.98 22| 60.01( 6.36 22 | 60.81|5.69 22| 60.95(6.76
% B\ g | 94| s52.25/7.71) 24| 57.23| 6.36| 24| 59.455.96| 24 | 60.75 6.23 24 | 60.48] 6.33
ke)l g | 23| 5166 6.88] 23| 56.13 7.26) 23| 50.30{ 7.64] 23| 59.73 7.56] 23| 60.14 8.21
C | 27| 5158/ 6.77] 27| 56.93 5.82 27| 58.86 5.91 27| 60.13 6.98 27| 60.13| 6.42
2E 82.1 930 | 83.72) 5.08) 914 | 85.65) 4.72) 482 | 86.15| 4.56| 472 | 86.90] 4.95
A | 22| 73.595.02 22| 8180 4.01 22| 83.18 4.18] 22| 84.60[3.93 22| 84.66 4.83
W B\ g | 24| 7975 5.16] 24 | 83.675.15 24 | 85.27) 5.44] 24 | 85.80 5.63 24 | 85.94 5.73
Cem)| g | 93| 78.18 5.76| 23| 81.43 4.56 23| 82.48 4.56 23| 83.40 4.88 23| 85.26 6.07
C | 27| 8016 4.78 27| 81.66{3.14 27| 83.84 3.25 27| 84.63 4.61] 27| 86.56 4.27
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Ro2 B0 BRELES 5 X OTHEOHEERE
N 152% 162% 172 18i% 19%
" FE
wH | Du |ttt Du | v M Du | ¢ WEH] D | t [ Du | t M
A 1—-0.69 —0.50] 0.38 0.28 0.21 0.27) 0.20 —0.16} 0.12
5 B B |—2.46 —0.59) 0.44 0.14 0.10 —0.23) 0.17 —0.20| 0.15
E |—1.32 —0.49| 0.31 0.28 0.20 0.16) 0.12 —0.53| 0. 36
C —12 —0.11 1.05/ 0.88 1.00/ 0.83 0.76| 0.66
A [—2.84 0.49( 0.32 0.01{ 0.00 —0.18/ 0.14 —0.95 0.64
& B [—3.55 —0.78 0.59 0.55] 0.44 —0.24; 0.18 —1.42) 1.06
E |—4.14 —1.88 1.22 —0.70; 0.43 —1.26/ 0.78 —1.76| 1.01
C |—4.22 —1.08 0.94 —1.14/ 0.98 —0.86] 0.62 —1.77) 1.38
A |—8.57 —1.92] 2.20f * [|—2.47/ 2.73] s |—1.55) 1.79 —2.24) 2.12) =
¥ B [|-2.35 —0.05| 0.04 —0.38) 0.33 —0.35) 0.29 —0.96] 0. 80,
E |-3.92 —2.29) 2.37) % |—3.17) 3.28) #x |—2.75] 2.64] #* |—1.64 1.27
C |—1.94 —2.06[ 3.28] %+ 1—1.81} 2.80] % |—1.52| 1.66 —0.34] 0.39

() RPEEEN <A FRIZHE > TWBDRE I FTABEBZ L EFT,
* |25 BKIET, #% 1 BKETHEER DS LEFT, ERIEEESLC T L ERT,

BEEBRTH-DIHEBT L CFEHENEL TRIE L
Teo TORRIR—20MLTH S,

BT —A « B, BRI¥HN—E, L3R
CTFTA«B-E«Cl kv3) 2ERMC2ER
®, @EKR%F (UT rem] nw)) s, &
FEiX15+ 16 TR FRABE > TWBEY, ITHTRR Y
FRALLEIICT STV, 18 TIEA B« CHT
CRBREPPE > TV, 108X CHT ChTW Bt
BN H B, KHEIZI6 ITHTADLBMENIZT AT
WHHIZ15 . 18« 198 TR TR, 16+ 1T TB+E »
CHE T3, BT TIREE L 3~ 4 kgD T
ERHLNRD, MERXFERCRBN TR F2E->TW
5, ZDOHRTHI55ED Al 8.57cm OEHEERA LN
%o 16RDA « Eid 5%, 168NDC, 1THRDAE-C,
8RN BB Tt | BREOFFESED bhic,

EEREFBLTHL L, FREBBCBNWTL 52

fLicd B0, ERETICONTERLAEERALRT,
Bz CiiT« 1B« IR L IEFA R BEL A BND, L L
BBL, BEIXISBETOREREIITRTED LR 38
SRRACENIT B B, BRIZISETOKRE nELIER
BETT IR T LT, B BAEEHEcH 5
DHTH B,

2. &AHIzONT

A THBI W TORERRLEIK -3 DB T

9, ENEEBZ LRI T7TRLEONE -2 Th
5, MBI L EHEDEY TRE L KREIH—¢ D
WY Th B,

Fr 522 2ELERT S L, KEKE TiXI5ETE.
CH2ELNT<h, A+BREMCHY 1 BKEDE
BEENED LN, 16RIIE7 FAL VL >TRYBT
5 BKREOEEEDTED Hhic, 17+ 18« 19BIRY 5

o kg cm
17if= 62f~ Tl ﬂ
I e L
170~ GOL 841~ ///:,»"/
APty
1691 581~ g2~ //'—/
. /,7/
168 4= 56/ ofF 7. ,”
167} 54k 7B / s
7, L h
060 52} S
4 2
™~ 1
1654 /// S0~ 4=/
L
164 1 1 L I | S B L 1 L 1 ) 1
15 16 17 i8 198 15 16 G 18 195 15 16 17 18 198
% & * & W W
M—1 Ao REENTESEO L
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R—3 KOHONHME & ERREE

\\\\\\fﬁf 153% 162% 178% 18%% 19%%
ENGAREE (SD N' M ISD N | M ISD Nl M |sp|N| M/|sD
2 | 043 43.5 | 3.97] 046 | 46.49] 4.74) 932 | 46.24) 4.78) 503 | 47.03 4.46| 564 | 46.39] 4.44
% | A | 22|41.64 2.59 2214541 2.91 22 47.28 2.64 22]50.32 3.30 22 50.23 2.86
# & 7| B | 24|40.92 4.16) 24 | 45.08 3.26 24 | 47.29) 3.88 24 | 47.79 3.73 24| 48.46) 3.22
(| B | 23| 44.000 2.83 231{46.26) 2.99 23| 48.00 2.66 23 |48.57 3.31 23|50.17 3.79
C | 274359 3.83 27 |46.41| 3.51 27! 48.93 4.19 27| 49.74] 3.76| 27| 51.52| 3.88
4 | 941 | 58.9 | 7.12 043 | 61.18| 7.20| 928 | 62.87] 7.04| 504 | 61.56) 7.24| 602 | 60.79] 7.11
| A | 22]57.50 7.86 22|59.00] 4.53 22 |58.68 6.76| 22 {58.91 5.97 22 |61.82 7.01
WEE 5 | 24 |55.06 5.64 24 ]50.42 6.44] 24 | 61.21] 7.58 24 | 60.00| 4.57 24 | 60.08 5.1t
Cm)l g | 23| 55.04 8.00 235839 576 23|50.26 6.66 23|59.220 7.22 23 |60.91 7.72
C | 27!55.30 7.64] 27|57.19 6.82 27 |58.96 6.711 27| 62.15| 7.09 27| 60.22 9.33
2@ | 043 |123.1 | 23.01] 045 [130. 35| 23. 30) 932 [130. 61| 23.32) 502 [131.91] 22.01] 539 |140. 35| 26.38]
] A | 22 (10505 19.95 22| 85.14] 28.14] 22 |131.36 17.42 22 133.36| 17.13 22 |133.50] 26.10
BH A B | 24 (10629 21.16] 24 | 89.79) 20.18| 24 [131.83) 20.28 24 [133.17] 17.41] 24 |135.33] 21.64
&) B | 23|102.87] 17.30 23 | 89.39 16.06| 23 [123.52 18.21| 23 [132.48 21.10] 23 [130.26| 26.73
C | 27 [102.22) 17.36) 27 |121.19) 27.45 27 |131.85) 22.08| 27 [131.96| 22.01 27 [136.07 23.91
478 | 041 | 42.0 | 6.62) 937 | 44.44) 5.82| 023 | 46.29 6.16| 455 | 46.56] 6.33] 582 | 46.41] 6.10
A | 22| 40.36] 3.360 22| 39.00] 6.74) 22 |34.50] 5.18 22| 45.66) 4.04 22| 42.36 3.61
B ) B | 24(39.02 5.98 24]39.94 6.53 243575 7.76) 24| 44.83 6.04 24 | 43.52 5.32
k&)l g | 23|37.48] 4.49 233293 6.59) 23 |29.93 4.92 23| 40.67] 5.80] 23| 40.15 6.53
C | 27|38.70 4.60 27|42.00 4.44 27 |32.41 470 27| 43.31] 5.39 27]40.30 5.09
2@ | 942 | 55.7 | 9.01) 945 | 58.39) 8.25| 932 | 59.37] 8.76| 505 | 58.75) 7.82| 596 | 58.29| 7.67
e bk A | 22 [50.77] 5.32) 22 |52.36 4.19 22 |54.91 5.94 22|56.00 6.52 225591 9.33
# 6 Ul B | 24|52.17 6.64 24 {55.54 7.00{ 24 |58.21 6.98 24 | 57.46| 8.86 24 |58.79 6.25
(em)| E | 23]53.91 5.32] 23|56.52 6.97 2358.48| 5.01 23|50.57 6.67 23 |s58.13 7.23
Cc | 27|52.04 s.96 275856 837 27]59.07 6.23 27|58.81] 6.37 27 |58.22 6.23
2 | 937 ] 13.7| 5.32 945 | 15.11] 5.49) 931 | 15.35| 5.50| 502 | 15.64] 5.70] 624 | 13.31] 7.39
e fz k| A | 22| 12.68 5.31 22| 13.50 4.86 22 | 13.91] 5.97 22| 12.82 5.50 22 | 14.50, 4.85
ot B B | 24| 14.25 5.67) 24| 16.37 5.48 24 | 16.54) 5.96 24 | 16.00, 5.32 24 | 17.21] 5.80
(em)| E | 23|12.74| 4.96| 23| 16.61 5.25] 23| 16.04] 4.40| 23| 16.65| 4.45| 23 |17.48 4.67
c | 271263 5.100 27| 16.81 6.20 27| 15.70] 5.86 27 | 16.11] 6.11| 27 | 15.81 5.81
4@ | 927 | 66.1 | 12.54 924 | 68.30] 12.23 747 | 66.17] 11.81] 468 | 61.86] 11.22] 496 | 58.70] 9. 24
B 2% &) A | 226460 13.13] 22 | 66.81] 10.35| 22 | 64.86| 14.22] 22 | 60.92] 13.37 22 | 58.68] 9.54
FRES)| B | 24| 64.16 15060 24 | 70.71] 13.14) 24 | 62.76| 10.17] 24 | 64.92] 12.59 24 | 63.70| 13.91
(8¥0| E 23 | 52.35 7.63 23| 61.89 11.38] 23 | 61.81] 10.88| 23 | 62.64| 11.97| 23 | 61.54] 11.45
C | 27|63.72 10.15| 27| 66.45) 13.99 27 | 63.01 16.88] 27 | 71.48 10.76] 27 | 68.19] 11.36

AL LT HhTEY, BHC19E Tt 2 ~5 HoLhEsE
BHLN, 1TEBOE « C, 18N A -« C, 190Oer T
ABNT 1 %KY, 185D E T 5 BAREOHEENT
b, BEHEUIISETC, 198 TA ERXT<H
TWAEPETRTH >TNB, K15+ 16~ 1TETIE
1.4~4.19cm O FFHHEENFED bhiz, 155N B « E «
C, 165D A + E, 1THEDE, 185D A Tit 5 %KY,

6FDC, ITROA » CTIH L BKREOHEEZVED &
iz, WHITIBRORY 5 2R F ChTWBIER
i3, MOFBHICBNTEY 724> T35, HICI6ED
A+ B+ ElZBWTit 40~50kg DIEHEEN 2 bh
5, 15BN S TR, 16BDABE, 1THBOET]
BIKIELTEED A T 5 GKEDE BELED bz, 8
BEERIIBW TR FABE > TWBIEOE « C,
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E—4 BFACBIIEELE Y FROPHEDOHEERE
N 153% 163 178 183 193%
HE O\ Du | t (&M Dum t 'KE Dum t ‘HEE‘ Du | t FHEM Dm | t [HEME
A | —1.863.27] %+ | —1.08| 1.68 0.99 1.69 3.2914.38| #* 3.846.02 %
R | B | —2.583.00] #+ | —1.41] 2.06 * 1.05 1.30 0.76/0.96 2.07(3.02|
# L | E 0.50/0. 82 —0.23{ 0.35 1.76] 3.05] s | 1.542.14] * 3.784.65| *x
C 0.09/0. 12 —0.08! 0.11 2.69 3.27) k| 2.713.61 e 5.136.66] %*
A | —1.4000.82 —2.18/ 2.19) * | —4.19) 2.87 x| —2.652.01 * 1.03[0.67
sy x| B | 294250 x| —1.76/ 1.31 —1.66( 1.06 —1.56[1.58 —0.71{0.65
E | —3.862.29] * | —2.79 2.27 * | —3.61] 2.56] % | —2.34/1.51 0.120.07
C | —3.60/2.41] % | —3.99| 2.99] #% | —3.91| 2.98] #x | 0.59/0.42 —0.57(0. 31
A [—18.05/4.17 #x {—45.21] 7.47| =+ |— 8.25 2.17 1.45/0.38 — 6.85{1.20
% B {—16.81(3.83] *+ |—40.56| 9.68 % |— 7.78 1.84 1.26(0. 34 — 5.02]1.10,
E |—20.23(5.46| #+ |—40.96(11.92 ** |—16.99{ 4.38( %+ | 0.57/0.12 —10.09}1.77
C {—20.88[6.00 *+ |— 9.16| 1.71 — 7.76/ 1.79 0. 05/0. 01 — 4.280. 90
A | —1.642.19] % |— 5.44] 3.75 #* —11.79]10.5 —0.900. 98 —4.05/4.99
w5 B | 208167 — 4.50] 3.34] *x |—10.54] 6.60 #x | —1.73(1.36 —2.89[2.59
E | —4.524.70] #* |—11.51] 8.29| #* |—16.36(15.64] * | —5.80/4.72| #+ | —6.26[4.52(
C | —3.303.62 #x |— 2.35/ 2.68] #* [—13.88[14.97| *x | —3.25(3.01] #+ | —6.11[6.03 *x
A | —4.9304.200 * | —6.03] 6.46) % | —4.46) 3.43) x| —2.7511.91 —2.38]1.18
(REAE4&| B | —3.53/2.54) % | —2.85| 1.74 —1.16} 0.79 —1.2900. 70 0.50[0. 38
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The Anisotropy of Ductility in Carbon Steel

Kozo OSAKADA#*, Hisayuki KIDO* and Hideo SEKIGUCHI

Bulletin of the Japan Society of Mechanical Engineers,
Vol. 26, No. 222 (December 1983), 2067-2073.

It is well known that non-metallic inclusions
provide nucleation sites for voids in the ductile
fracture of metals, and that the presence of elon-
gated inclusions is a cause of gross mechanical
anisotropy. In recent years, requirements for high
tensile strength steels have brought about a
renewed interest in the anisotropic properties of
steel plates and bars. The most acute prctical
problem is the inferior ductility or toughness in
the transverse direction; the workability of pro-
ducts are often determined by the ductility in the
transverse direction.

The authors have reported a ductile fracture
criterion for carbon steel by assuming an isotropic
property for estimating the working limit in cold
metal forming processes. The results suggest that
the anisotropy of metals accouts for the limit of
application of the criterion, because the predicted

* Kode University

fracture strains sometimes deviate from the
experimental results depending on the direction
of principal stress and the position of fracture.

In this paper, the anisotropy of ductility of
0.46 % carbon steel is examined by using small
tensile specimens. The axial ductilities increase
with increasing cooling rates in heat-treatments,
but the transverse ductilities are not improved by
heat-treatment. Thus, a remarkable anisotropy of
ductility is produced when the material is subjected
to a high cooling rate. The anisotropy of duct-
ility is caused by the sulphide inclusions which
are elongated in the axial direction of steel bars,
and the anisotropy can be eliminated by reducing
the sulphur content or spheroidizing the inclusions.
Based on the observations of fracture surfaces by
the SEM, a model of crack-propagation is pro-
posed and the mechanism of the anisotropy of
ductility is explained well.
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Criterion of Ductile Fracture of Carbon Steel
for Predicting Cold Forging Limit

Hideo SEKIGUCHI and Kozo OSAKADA*

Advanced Technology of Plasticity 1984, Vol. 2. 851-856

In plastic working such as cold forging, worka-
bility is often defined as maximum deformation
that can be imposed without the occurence of
cracking. It is clear from many investigations on
ductile fracture that the strain at fracture cannot
be assigned as a general parameter for ‘a materia|
but must be s specific to a given metallurgical
structure and to the detail of the process, especi-
ally the state of stress during deformation.

For the purpose of predicting the working limit
in cold metal forming process, a simple formula
of ductile fracture criterion must be derived, and
the stress and strain histories during deformation
and the metallurgical factors should be taken into
consideration in the criterion.

Torsion tests under pressures of up to 5 kbars
are carried out to obtain the fracture criterion of
0.033 % to 0.54 % carbon steels of various micro-
structures, and the results obtained are as follows:

% Kobe University

(1) The fracture strain increases linearly with
increasing the hydrostatic pressure.

(2) The fracture strain varies with the volume
fraction and shape of cementites. The variation
of fracture strain is caused by the difference in
the initiation strain of fracture-nuclei growth.
(3) A fracture criterion which includes the meta-
llurgical factors is derived, and the calculated
values agree well with the experimental values
for various combinations of microstructures and
pressure histories.

(4) The fracture criterion can be applied to
different modes of deformation, but some errors
are caused with the material and the deformation
mode.

(5) The anisotropy of ductility is found to have
much influence on the prediction of the working
limit in actual metal forming. An accomodation
of the criterion is suggested for anisotropic mate-

rials.
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Warm Temper Forging

——A New Thermomechanical Treatment——

Koji KOBATAKE, Hideo SEKIGUCHI and Kozo OSAKADA*

Advanced Technology of Plasticity 1984, Vol. 2, 872-877

To improve the warm forgeability of carbon
steels, a new thermomechanical treatment is deve-
loped. In the process named “warm temper for-
ging”, a quenched steel billet is heated to a
tempering temperature, and then is deformed
during the tempering process. From tension test
and upsettability test on 0.46 % plain carbon steel
it is found that much higher ductility is produced
by the method in which the material is heated in
the range from 400°C to 600°C for 3 min and is
subsequently deformed at the temperature.

The method is applied to heading in rotary
forging. The working limit in warm temper for-
ging is larger than that of the conventional warm
forging. The warm temper forged product has
sufficiently high strength, and its residual ductility
is much larger than that of the usual tempered
steel at the same strength level.

From the results of electron microscopic obser-
vations, it is concluded that the extended working
limit and the superiority in the properties of the
warm temper forged product are related to the
recrystallization during the process.

* Kobe University
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Fig. 1 Ccmparisons of residual ductility with
tensile strength for warm temper forged

steel and tempered steel.

Fig. 2 Example of warm temper forged product
in rotary forging (working temperature
T : 500°C, reduction in height: 87.8%).
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Electrical Transport and Breakdown of
Poly-p-Phenylenesulfide

Jun KYOKANE, Katsumi YOSHINO*, Mun Soo YUN*,
Masanori OZAKI*, San Hyon KIM*, and Yoshio INUIHSI**

Japanese Journal of Applied Physics Vol. 22, No. 10, 1983 pp. 1510-1514.

Various polymers have been widely used as insulating materials for high voltage electric
machines and other types of equipment. The electrical properties such as breakdown and degra-
dation of these polymers are the most important problems to be solved for obtaining high
reliability and security for these machines. In spite of many theoretical and experimental studies
on the breakdown of polymers, the detailes are still not clear at this stage. The breakdown
characteristics of polymers depend on both their molecular stractures and morphology, which
makes the breakdown very complicated. Thus, the fundamental process is still not well understood.

Poly-p-Phenylenesulfide (PPS) with a high melting point is considered to be a candidate for
insulating materials high temperatures use, although detailed study of the electrical properties
of this materials has not yet been reported. It is also interesting that the conductivity increases
remarkably by doping with AsFs. The highest value of the conductivity thus for reported is
around 1 S/cm.

In this paper, we report on the electrical conductivity and the breakdown of non-doped PPS
films.

Electrical resistivity of PPS films at room temperature is about 10!®* Qecm and super-linear
current-voltage characteristics are observed, which can be explained in terms of either Poole-
Frenkel or Schottky effect. Temperature dependence of the conductivity changes remarkably at
the glass transition temperature around 90°C. (The activation energies of the conductivity are
about 0.3 eV and 2.1 eV below and above this temperature, respectively.) Dielectric breakdown
strength of PPS is relatively insensitive to the temperature compared to the case for PE. Though
breakdown strength of PPS is lower than that of PE below room temperature, it becomes higher

at temperature above 100°C.

%+ Faculty of Engineering, Osaka University.
*+ Faculty of Science and Technology, Kinki University
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An Optically Controllable Negative
Resistance Circuit Constructed
with Optocouplers

Haruo TAKAHASHI

IEEE Journal of Solid-State Circuits, (U. S. A.) Vol. SC-19, No. 2, pp. 223-227, April 1984.

An optocoupler with a Darlington configuration at the output side can be a one-port active
device with a current-controlled negative resistance by simply connecting the input and output
sides in cascade.

This paper proposes an optically controllable negative resistance circuit constructed with opto-
couplers. The breakover voltage and the holding current of the negative resistance characteristics
can be controlled widely with two external light inputs. Hence, the circuit may be applied to
optronic functional switching operations.

It is demonstrated that an optically controlled relaxation oscillator can be easily constructed
using the circuit, and that applications of the relaxation oscillator to a light modulator and an
optical Schmitt irigger can be realized by simple circuit configurations.
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Decomposition of Acetic Acid by Fenton Reagent

PEFFILT « (HHBEFTY - HRLMEAE - BARTE—5* - R I

BRILELSLUIEME{LE Vol. 52, No. 4, pp. 253~254 (1984)
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BEERTE92T, AF L OEBEI LTRSS
3 (1),

+CH,COOH+H,0 (1)

+OH+CH,COOH
Ny <Icnscoo.+H?o (2)

WERE L7z 3~ 7 BARERIC W TEDOREISSE
ThHHH,

2-CH,COOH~—HOOC(CH,),COOH (3)

Coffman B34 Ciz 7= v b RE- X v i o
ANTBERLTWAR, [KEERBIZ >V TORE
BV, T THERETHE LNz BOAREER
BAERRHOLEREL L bz Table 1 [o5iLiz, %7+,
Table 1izi%, Photo-Kolbe KIGD#EE L IR LIz, 7
= v bR X BERO S, OH 5 % A hiEEe
SFPERBESIEHWLRIETIHE D, 2 % EREE
LIMTLCa s ERBRZ b0 LiEEEhZ, 20
X9 —RONRIE BT, OH 5V h ik 3
e a fikFEEFIEHNROEBRIE 52 L1
BRICABROFETIC B} 2EEO RS EOBRETLH
EERTWS,

TR L, PEEERE % AV 72 KO8T Table 1
PEBRLPREESE, ansERET 7 b REDE
BN, EICERERTHE, ZOBE4E, OH 5
AN X DEFED B OKFED R E 2R 0 BENEE
L, o Ki3)

* TR TENLAH

CH,COOQ«—CH,;+CO, (3)
CXo>THELK CHy 5V N ERTAH BERT D
LEZBND,

PEnz &h6, OH 590 & 2EEHRO SRR,
Photo-Kolbe FJED X 5 7z Rg—Riz BT AR
F VORI B3  ERE ~ D BEMEREAIC 2
FUEREGRLL, i, SR XD LR GRS
RBNWTHE, A2 ERICMZT, afikFEndlEk
WX B2 BERXHRT L0 LEES R,

Table 1 Yields of the products in the decompo-
) sition of acetic acid by Fenton reagent
and by TiO, photocatalyst
Products/10~¢ mol min~!
CH, CO, |C,H,(COOH),
Fenton Reagent2) | 3.50 3.07 1.42
Photocatalyst?’ 1.08 0.56 0.072

a) Hydrogen peroxide solution was added with
the rate of 0.012c¢cm® min~! with vigorously
stirring into the 0.03 mol dm=® ferrous sulfate
solution containing 0.5 mol dm™3 acetic acid and
0.3 mo!l dm~ sulfuric acid. b) Sample solution
(100 cm?) containing 2.5 mol dm™3 acetic acid
and 0.5 g Pt/TiO, powder suspended was illumi-
nated by 100 W mercury lamp for 3 hours.
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Electrochemical Reaction of Ethanol and Its Application
to Quantitative Analysis of Ethanol Contents in Liquor

RO RR - RTEREF

{L## Vol. 32, No. 4, pp. 343~345 (1984)

BRLTIE, BH-BARO NEPS 2% 2 —A 0

77— FRLiZ oW T RISHEO G 2 B 5 ¥, 20
e LTHBER L ) — 3D EBEITOE 284K
BHv=oa7VEEY, ERCREERICERLER
(F1) 28E L. BEBINC X - TRISOBENH
flsh, BUSHEENERE LTt (K1)
WA TR AR L, ERMEES D LICEE LY E
LDFAT TV RELL LD Thok, HHLWH &
BN LicZ L O 2AOBILE2ED 55 2128
BHCH -7,

AEESEFERERRE LTLRATE3RNED LD T
EEROxy ) —ERIC—BCHAVWb WA LERE
BYhid, B3PCHENPRBRENEELS, &5
iz, BEREAEBRL X-Y va—F—2 8L R
X 2 ER-BMEROMELITY X oz Thid, =%/
—NAORENE L, BRI EROT — <t
BZELRETH B,

AECHICEE RN RITE LAV oik, EROJL
HERERROFRTH B, FRREB 4 v E0ho
s, EEFREH 2 WVXBENICEET S L, T

B#C, BRERMSERAEARL Y, FRILEHD
BRBICBE AN X —BRERLT 74 7 I ANV ADER
FEBELTHEBERTWABE, o80T —~ %4
FRICBATIEHIKRENWEELOLNS,

40 -

20

TR/ Vos., SCE
M1 B&EmcoER Bl
@ HHEPLOT ¥ 7 — N EFEUREER, O « IMFiER

I NERLDFEE, LEB-oTT / — FERCEEY 5
A5EBRLTHB,
#1 EEPCEENLSITZ ) —LBE (C) OEBREER
1 2 3 4 5 6
Wi(g) 47.0491 49.6241 45.9106 45. 3540 45.9106 45.9106
Wa(g) 43.9372 46.2153 44. 6250 40. 9640 44.6250 44,6250
&~ 2 BH(eA) 10.7 11.4 12.0 12.0 12.9 11.3
Co(%) 32.0 34.4 37.3 36.4 36.0 35.9
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Regeneration of Activated Carbon

Part I: Thermal Decomposition of Adsorbed Sodium
Dodecylbenzene Sulfonate

Tadashi UMEHARA, Peter HARRIOTT* and J. M. SMITH**

AIChE Journal, Vol. 29, No. 5, pp. 732~737, September 1983.

Equilibrium isotherms for sodium dodecylbenzene sulfonate (DBS) on BPL activated carbon
(bituminous coal base) indicate capacities of 0.28 to 0.60 kg adsorbed per kg of activated carbon
over a range of solution concentrations (aqueous) from 20 to 9,000 ppm. These capacities are
more than twice those for sucrose on the same carbon.

No thermal decomposition was observed below about 490 K for DBS, while for sucrose more
than 30 % of the adsorbed material was removed heating to 428 K. Then all except for a few
percent of the original weight of adsorbed sucrose could be removed by futher heating to 773 K.
In contrast, thermal decomposition of DBS in the range of 490 to 748 K reduced the adsorbed
material by only about 50 %. Rate data for sucrose could be explained by single decomposi-
tion reactions giving volatile and adsorbed products. For DBS in the 490 to 748K range, two
rate-determining reactions were required. Either consecutive or parallel reactions could explain
the data and both lead to the same final equations for the weight change. Hence, it was not
possible to discriminate between the two reaction schemes. The activation energies for the two
reactions were 1.09x10° and 2,0x10° J/mol.

The remaining 50 % of the original adsorbed material decomposed slowly at temperatures above
748 K, and most of it remained on the carbon at 1,023 K in TGA experiments with rates of tem-
perature rise of 0.1 and 0.3 K/s. Since probably not more than 20 % of the original adsorbate
could remain as inorganic material, these results suggest that considerable carbonaceous residue
remains on the carbon at 1,023 K. Gasification by oxidation is necessary if the residual material
is to be removed at temperature below 1,023 K. Kinetics of steam regeneration and recovery of
adsorption capacity are presented in Part IL

More refractory, aromatic-type contaminants also are found in many wastewaters. The objective
of the research reported here is to obtain rate data for sodium dodecylbenzene sulfonate as a
model contaminant of the more refractory type. After thermal decomposition to 1073 K, Suzuki et
al. (1978) found that about 50 % of the original DBS remained on the activated carbon. A part
of this residue is probably inorganic material such as sodium sulfate. A study of DBS is interes-
ting because a significant amount of inorganic salt could catalyze the final gasification step of

the regeneration process.

* : Cornell University
*x ; University of California at Davis
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Regeneration of Activated Carbon

Part II : Gasification Kinetics with Steam

Tadashi UMEHARA, Peter HARRIOTT* and J. M. SMITH**

AIChE Journal, Vol. 29, No. 5, pp. 737-741, September 1983.

The results of Part I showed that about half of the original adsorbate remained on the
activated carbon after thermal regeneration to 748 K. Furthermore, little of this residue from
sodium dodecylbenzene sulfonate was removed by heating to 1,023 K. Accordingly, oxidation is
necessary in order to gasify the carbonaceous residue and restore the adsorption capacity of the
carbon. Because of the nonvolatile inorganic content of DBS, there may be a buildup of material
on the carbon even after gasification. This buildup will depend on the amount of inorganics
dissolved when the regenerated carbon is exposed to waste solution. The purpose of Part II is
to study the kinetics of the steam-residue oxidation reactions, including the effect of the inorganic
residue (presumably sodium sulfate). Also some data were obtained for the adsorption capacity,
for DBS, of the regenerated material.

The steam gasification rates could be correlated by a Langmuir-Hinshelwood type equation
similar to that used for sucrose residues (Chihara et al, 1981) and originally developed for
explaining the kinetics of the steam-carbon reaction (Walker et al, 1959). The reaction rates
were much higher than observed for sucrose residue, but showed the same change from first-
order to near-zero order as the concentration of steam was increased. However, the activation
energy E, for the DBS residus, 1.64x10%J/mol, was less than that (E;=2.27x105]J/mol) for the
sucrose samples. For both types of adsorbates, hydrogen reduced the rate of oxidation with steam.

The higher rates of oxidatfon of the DBS residues is believed to be due to the catalytic activity
of the nonvolatile inorganic residue. Evidence for this was obtained by measuring rates for
virgin carbon on which various amounts of Na,SO, had been adsorbed prior to regeneration, and
by measuring rates for DBS samples containing different amounts of inorganic residue. The rate
was found to increase with the amount of inorganic material in both kinds of experiments. Also,
the rate of gasification was approximately the same when the samples contained the same frac-
tion inorganic material, either as added Na,SO, (to virgin carbon) or as inorganic residue in the
DBS samples. Futher, washing thermally regenerated samples with water (which should dissolve
some of the inorganic material), and then gasifying with steam, significantly reduced the reaction
rate.

Readsorption measurements for DBS on the regenerated samples showed that regeneration by
thermal means only (to 1,023 K), resulted in a loss of 35 % of the adsorption capacity per unit
mass of virgin carbon. However, regeneration with steam, unit the mass of sample was equi-
valent to that of the virgin carbon plus inorganic residue, completely restored the adsorption
capacity of the virgin carbon.

* : Cornell University
% ; University of California at Davis
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Regeneration of Carbon Containing
Sodium Dodecylbenzene Sulfonate

——Cyclic Regeneration with Steam in Fluidized Beds——

Tadashi UMEHARA and J. M. SMITH*

AIChE Journal, Vol. 30, Neo. 2, pp. 177-181, March 1984.

The use of activated carbon an adsorbent has been growing as a result of the increased
emphasis on water purity. Economic conditions require regeneration of the spent carbon. The
most common regeration process is a thermal one consisting of three steps: 1) drying of the spent
wet carbon ; 2) heating to about 1,100 K where thermal decomposition partially restores adsorption
capacity ; and 3) gasification of residual adsorbed material with an oxidizing gas to restore
futher capacity. Without the gasification step, continued cycli use results in build-up of residual
material and serious loss in adsorption capacity.

There is little information on conditions for maximum restoration of adsorption capacity when
the carbon is used repeatedly in adsorption-regeneration cycles. An important factor is the extent
of gasification necessary per cycle to achieve maximum adsorption capacity.

Adsorption-regeneration measurements were made in fluidized-bed reactors without removing
the carbon particles from the reactors. By using different reactores, each subjected to a specific
gasification time, it was possible to determine the effect of extent of gasification on restoration
of adsorption capacity for DBS. As might be expected, long gasification times resulted in
burning considerable virgin carbon with accompanying loss in adsorption capacity. Very short,
or zero, gasification times led to the build-up of inorganic and residual-carbon residues. This is
also caused a reduction in adsorption capacity. Such reduction was particularly severe, apparently
because the inorganic residue blocked active carbon adsorption sites or plugged some of the very
small pores in the carbon particles. The reduction caused by inorganic residue was verified by
measuring adsorption capacity for DBS on samples of activated carbon that containd previously
adsorbed Na,SO, the likely inorganic residue from DBS.

The cyclic regeneration studies were carried out in fluidized beds operated at 1,119K and 1
atm. For the oxidation (gasification) step, a gas containing 21.5 % steam and 78.5 % helium was
used. At these conditions, maximum restoration of adsorption capacity was achieved when the
reduction in weight of adsorbed DBS by thermal decomposition and gasification was about 85%
of the weight originally adsorbed. This optimum restoration of adsorption capacity is 97.2 % per
cycle. The corresponding gasification time is about 200s.

The kinetics data (obtained in TGA apparatus) for gasification of adsorbed DBS (Umehara et
al.,, 1983) could be used to predict this observed gasification time with reasonable accuracy. In
comparison with the sucrose system, the rate of gasification of adsorbed DBS is more rapid.
This is due to the catalytic activity of the inorganic residue, although thermal decomposition of
DBS is slower than decomposition of absorbed sucrose.

% : University of California at Davis
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In this paper we focused our attention on the structural and formal differences of dative in

the ME prose, and by providing statistic facts from Chaucer and the Stonor collection examined

the evolution of dative ordering.

The following table shows the combination and frequency of the dative object (obj-1, in this

paper), the accusative object (obj-2) and the periphrastic dative (prep-obj) which are placed
after subject and verb. Based on this table, we could prove the evolving movement of dative

ordering in the ME period.

& Type A (with the periphrastic dative) Type B (with the non-periphrastic dative)
3]
] Pattern Chaucer| Stonor Pattern Chaucer] Stonor
a) obj-2+prep-obj e) obj-2-+obj-1
1 (N (N) L ™ W 0 0
a’) prep-obj+obj-2 e’) obj-1+obj-2
(N) (N 17 29 ) 3 20
b) obj-2+prep-obj f) obj-2-+obj-1
(N) (Pron) 10 14 (N) ~ (Pron) 0 0
I
b’) prep-obj + obj-2 f’) obj-1+obj-2
(Pron) (N) 12 17 (Pron) (N) 8 | 173
c) obj-2+prep-obj g) obj-2+obj-1
(Pron) ) 10 4 ron) (N) 0 0
i1
¢’y prep-obj + obj-2 1 0 g’) obj-1-+obj-2 0 1
(N) (Pron) (N) (Pron)
d) _obj-2+prep-obj 1 6 | 1 obj-2 + obj-1 L 5
(Pron) (Pron) (pron) (Pron)
I\
d”) prep-obj + obj-2 1 0 h’) obj-1 + obj-2 9 4
(Pron) (Pron) (Pron) (Pron)
Total 80 97 Total 92 203
(Percentage) (47%)| (32%) (Percentage) (53%)| (68%)
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LaL, XFEEWSHE» AN, #H5E, FUR
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pikh, HBROBHARHERDILOELEXLD. 7&K
L, ZHEERLTHRMLERNWLOR LR
DTH 5,

LiehoT, IRIFEFY 2 ML Db 2D
MEx %L 5, B KERicKY 28 0 lkE,
LEDVERTBZ LI TERV, BROERITEICEN
T, ¥V R MEBFERNED D B TRBOE, I
JNEEZ AT « RERERT, HAEeB= - BEEMFIC A
BRIZBNTTH 5,

LTAR, BROFAFEOMREEETS L, FY
A PEDERLLPEECERL TS Z LIZ&S<,
Ldnd, HEABE= » =/HiT « [REEE « EET - &
ATFB7nTF 27 o FOERB B DB O,
B Yy s OEMCRRUERZB, £{EHLT
WBENEEENS, Wz, EEEE. 9FET - K
AR « HPRER - =R - BREE - RRE— - F
HEMTF  HFEVEL - PMIEE - BRrF% 4 T,
BBV EERBWETH B, 25 LcRRIE, BHE -
KRIEHDOILHEEDEL N T v FAZ Y FOERTH -7
ZEEHARBE, FELIXBHTH B, £2T, IR
DX REMEEEX D,

#Hr Yy OERICH - TR, EMETFRED
I3 LTHEZILTWS DR, HAB=IED - T%0
THEEREBROTWSER, 9 LR Y S miksh
TWBDh, BEHO 7T 2% v MERbIZE 5T
BB OBERE 2 - 7500 ) Y X AOREX, £5%
26N TW20Hh, FEAMEL. TH MY vy 2, b
HEBLILEWHA~0EE) LECEERNEZAED
B.] LEEDY, HoORENE [TER] X, MHROBUE
HATH PY v 7 RTREEIPAL, ZOMBERES
Dho BEH N v 7 BEDH,

Z 5 Lie—#ORBWA, BOBELEFETWET—<
THod, FH5LkT—=k TF—T7L LT HLE T
2, ERERLORFEMEF L OREEEZ T T
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WEBME, LI L TR, BEEEL, L0k
TCRETE SRR TIED D A, FUFEHREL
WHBREH T THETE, 50L A, ZBEAFE
FRL VoL ZATLEY,

ETAT, WORORECRELHEAREFESTD
ZETTR, HAEAN, BEHEO—o0HEELEE
BB TH DD, TEBHRZZORTHEL Y, &
FHENE Lz, BBEO—FlEWnH b TT,

LL, ZOREFLSULEELLAVWE Y T, #
B, EROBAETH, TEBEENHTNE L OWEEF
RENTHWBENLTT, 2ENRE 2T, TFEREOH
LWHbARZRBOLIELS LRETAL, HORS
LI AT, FhiziREhEGo, L THlo#Emic
BHRTERVEERDHS L5 T

THEHY, MEHY ] BFEFLNZLT, ZOBE
P> TRWIZEATRETLE Y, L, THEK
HETBEOBBROZ L1 H->T, HEOBEBE=F
¥—OBb 2 BERICBEHRCYY 22 52 BT
ERVWBERD B LI TT. 2%Y, bbb T, %
hoeREosEeEiclgktTaoTtd, 2LT B
CTRITLEHSRETLE Y », BHECEM L &K
WZ LB, ThOESRCBALTLEIZLLD
Z0TY, BETIE, Z0X5ARBIVIC RN
BNEOIAZT, TRiZEbZLEELTWSOR] &
HENBTLE S,

LhL, TSR LS BREWD RET L
5, B4R, HOBRZRTRIBREEETIRAL
T, ZHPBEDORMCAB LW PEEREATHY,
HotEE, £, HOOHERRCHT S 4
LI BEBZETHENETT,

T, FRFEFROHETTH, HEFRX? Lilbh3
&, BrBLit, BERNE»LELE, —0E,
BHEERELVWOI I LIZADTLL S, HIEBHEI,
HICIZ SR E0BEEARDNE, THhTTES,
HLDOTRHYVE¥A, BXOBRE—FHOCHHATS
P ORFOBEITINE LT, HF LWEEHFOE
B, WL orO&ER BRETT. flxiE, #rT
T, WEOAITRUD D 4, BHEOBEMLLTEy
Y NS DR EPEPENL DT, BHMERERAKE
BBEN—- T, iz, BMOKEO HEL »v %
+o REZROBRIIHEL TR, BEMEO Y (7D
FESLDSLETL L D0

B2V LE~ P TREETTE, 3B EEOBNR
G

TFEE . BEE (EEE, FERE
B, ENcBERICERshoo552, %
I b E LT RMERYMEIAESEE S R WR D, #&
HELIELAV. THRLLEEN « EENEKPEE
Lo TETND, ElTHEOIRRKRADHA & [F—
{CREDH STV A4S EDRARBNT, FHED
b ) CRECHIENBV DI K TH I ERBL
RHROTEEMIE 28 < T sBE T hiithids
BV, FODICIEH ULNEEMECRR L, HLW
ERMERRLEL S, £ Chhbhii, Fkok
LSS T, SARBOBEREIIN H72DDOKRA
YREDWHISRE T H L BEHREERL T
7o
FORBHNHELTIS I N, =L, L h
— I—FR—T e HUAF—RERDTELNT
3, ThboEREAMICHET S Lix, ARER
DFEBRIbPr2 22 LEBRAL, AREXZORFL
noTW3, odh b sl BEHR BEH
I, TRTAEOEREZEI LOTHY, RKHE~F
2o <N THB, £ LTEHHEET - BED
ABIBANEESIIHL, BhmtEofEd s
HLEEAHETAIEL 5 202 BEL TS,
BelE Bk, ZhoRTRTHRTHEETH
B, LBLIZIDZSEbbE¥TEHEYDOLEDEDL B,
ThRZ DB BBRFEORK TR AVR, ThbD
LT B ONERR—oDTRME KRR EL, TOR
B 2B EBRE~A > THEE ETOKRRITHE LB
bhs, Thp bR B L PEITiz - THiofER
RKOFEERIEL, BHELFEEL L30T &
b hiThE R bRV D TRV hLES, i
THED T A T A VIR RRE L W 5 BRI - THED R
o TIRBVWTHEERDPPDLIEZL-TL B, KFHK
BEDOEMNL, BHOBREED BRI B LB TE
Do BEELELIRBHCIS-TORE 250D Th
b. REOKMDHEIT, LMOBREESE 5 TE B
E, BROBWESEL LToAREENRS, FLTZ
N ODLTEEEEX D58, FELEROEEL>
P EEERL, EHomM LSRR X )Rk
FIRHEETHZ L2 ERTIRAE SRV, & LTHMEH
EREFRONIFOM HL, AEOEHBMEOE
Bl L>TERShBZZ LERILATIE B E
BEbhs,
SHLEEE LG EERL, chhbolos s
Fe, ThEEIZDHFHEBRZOVWTEIHIZERER
AT ET,
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RERBER ANL % (R

FERIBERII R (X oG Rt 5, 2=
(2, P)epeRZefie L, BEE T, RA o= O
¥ X=X o) % (2 P) LORREE LTS, Hod
& TOEFES) 11 7T={0,1,2,...} DTt ibD,
T= (0,0) »ztbdHs, BRHBERD, EHD
EBHLNTHD, Kz T= (0,) 0 & ZHIL G
BOBERBELE LT, I{abhiy7T YV iBE,
47 Brown EE) (Wiener 188) 28253, 1828
FIHEDEE T 7 9 L, REPORMRIT O Lz

THAESEZFHRAL, 1906FEICT AV df L ERE
NaATRF—REORBHER PR Lic, ThICHE
T ARERIBREO Bk, N. Wiener (74 —+—) 2
192341z Wiener B e LCRIE Lz ¥ 4 —F—1F,
MLT. oWfESENLFYy— LV IAMERTL, #2178
B9 5 S XWEopeE ) £ L TSI EETE R
Wh, EH5WHEEER - b)lofh 2 BENIcHix
HLEZ»EEXT LN,

HDRICBT BZREBOBTSBBARAOIERICE-T, &
BRFZIC 1T 2IREBAREE - T HIFROREI HERAIZ
Lbd b X 5 I ROBFENE T VA RERIBE &
iFhsboThs, Kolmogorov (=) E=n ) iz
D LI BREERPICERINIZR LY, BFAIHF
%+ 2h5EY 2 (19314F), Wiener % Lévy (v
4) RV —F—\EECRT Y VEEE D LI L THEE
OWBEERRAL LI ET5EL 2D > Tz, HEOH
FEBEA Zh b 0BBRICET 2Ry » HEICER L,
ThERACTHEEMSFER M Licky, aLE
Ta 7R LIw 2 7 BROBROMEE BT 5
Hik# 5% 7=, Ito process, Ito calculus, Ito’s formula
7 E LI B ORI R E VW BERESY OHERMSY

(stochastic calculus) %+ 204 FLL Y 4 —F
—@EEERicT 0BT, Lévy oRiBicns <
NFUF—VERRIC L B3RS 5, IERES, EEE
i, ZOEREAVCTHEERSOERE BRI L, <

NF T =N DIIADERINREB>T b, B
DEESTEBENHLNSZ L Thoie, TRBH
DREFELE 1D ThB. (X) BeAFLrF—LTh
BT Lk, EED <ty Iw L BEE, aya
""" @y DFRTOMEIHLT, BFHE E (Xn 1 Xau=

------ s Xw=apl=a, LB LEEY, WhITATRA
7—A@%7wk@ofiwovwa7ﬁ%&w5@
i, X DfikExl &, X(<s) offiik X, (@<lt)
DEICEFLAEVE S B E b oRIBETH S, F
BRICL2 s, AROEGTHECHAREEE T 50133

2 A THT, FHTRWOR A2 7B L n
50

KEHE PR TR (GREEE)

FUIZREEICED 5 L 512 5 CREDPERTE
FBERLTE I, PERARERICAEN—FREL R -
TVWBHENIEETH Y, it3$ﬁtw9mﬁﬁ et 3

LEA-BREEEFLR->TLE SHBLRFE L L Ebh T
%o HEE~DRK - MO EREICHE ,nm%ﬁ%@

TR FEEBECELETHRL TV 5,
EEOHD - FEHERIE OO SEB LR ICA
U E, HBLTER, Flad, BERDIEHERED
FNEEBELCATY, BHREMETERELRE,E
?E@#e‘igﬁ) b, %iflg%nn@ KEEe #zxle A—~—D
Oral Method, #&EEE LI £S5 79 — X Oral
Approach, B4R ik Sz Cognitive-Code
Learning, X bicw A4 =y v e+ 5 Communi-
cation Approach ~}#WT&E T35, LiL, &D
X5 h#d% s FTEEREAWS LT, FFHE O
B, thbb, MERoRE] 2BETL3TE
W EDNDITIE, (THER « 2K ->TN{Dd
WS EBEFORBINE, KEFBCBIDL (27
& ] OSEEIBL CTREH OB - R EEk

RREL L Conkidhidizshni s,

EEEBCE Mz BT oL M L IE
(el DAEERDD, TOPTHLIL L TRNHE
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ENH T LPbrb, ELTERERERTHLMIIR
ST B EEREICEL L TR ER v,
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i, SROHBDFTA T T —rD—2 L LT, Mk
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TE] DHEFEOBKREZBRLTVERLWLEY,
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¥E2HUVBZ L Lol

AR, Wr—R3E C—RED > DHEFS
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W, —RICREOEEMERE L LT4AR
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WRAHEEEFE L EThS, ~ 1 ¥ 7o
ROFRO—FHOFEH, = =— MEROKBMT,
L R R B DHBRIER#RD 2 Ry SRS
LDKIZHKDZ LD TH DB,

NEUMAMN 1, A<k ZREogRIERFZ O
HREETE LIz, BRRIEDOFET, ~S— 94 FRBF
RLTBY, fTFIROEMcLSZ LRI, ER
RIEDFEIHEN—EL, b Lr—ROWEREETS
I8, Fv—20OEELAVWITIRIL 8RS - L 2R
LEREThOEFIEE STz, TOFHEIIYRFTECK -
TWRIEEZER & 20 RicfERT 2B EAvizio
TERUBEOTHED KB AT Lk o7,

—77 C*—{%Bus, BORER»SOEY, FEFCH
ROV RTH B, WHOBOHMBORENERL L
TEHYHEE O TREIFR SO TE 2,

W —RECIX, b v— R BRI AN TR TR AH
T NEUMAMN o8z 258 HkHicvwizas, 20
FEHIC HWIC HADEER I XV Ei bR & h
fo, —h, FEE#lc C—R¥uc k2 IO FRLE
BAT - TRAEEYBZEE O IV — 7 OB b O
XY ELFRCERBE LN, BEEORE L WEEE
DEREBRFC-HLESINAHE T 7z, Thll
#®Ed ®jz 7520 CONNES 23 L, AEHAY
BEMORREITIICE EELT, BFEOMOIE, M
SEMAEE, RIU < 75 20 Grothendick o fA%ss(
ZEERBRREPBALT, FTRMSBFEEREIHL

TWBHITh B, RETEDBY, ERRL VRO
AR THB LA, 5 THAN, e rHrLL
TV L5 RERTH -7z,

{ER#RIE, = D104ERM, CONNES w5 XKF¥ %4
BB TEROMEEE L, BEICIES i FE Rk
HoMEEE L, TAMBX, FLORMERELLVWHIE
WiZHL2 LWAICEE Lz, 7277, &1 bREE
FEREL, EEBRIEBISLAVWEVWHIELEE, F
Y5, AR SME LRI THY, £ D5
BesEARBNORBLTITLTHS 5 LS T
W3,

TS5925F 4+ XLHE AF % (mESE)

19HHFE#ED O 20 FRIC M T, 72 Y 2 RAEE
BOQBARRERIERICHRLZBEN IS VT4 X
LATH B,

ZOBRERFTZEFEE, Y= —bX (James, W,
1842~1910) %, IHKEBIZ BT 2TFEO LA = KH
F— AR L RRREE— R F oY
AT, RO EHIZEE L, THbLAEFIROWT
ZORREAE, RO ASEMERS & HSREH Y 2 F1E
EWHEHECH Y, EhikZ oBFiE BANEE L RE
BRECREE2ELBL VY, E8HE, Fflide2—na
(Hume, D. 171~76) OFRicA 6N B X Hic, Mg
HERE L THBIN 2 REETELRAIC L > T LHER
T, EERIC LM E DAY, L.

FITCINRGOTFZICHLT V= — b XM, [EEO
vl MIRERRS LB S EEEEET 5. Thb
LERRSD [EROMN] PERE LTHCHFELT
BY, BLBETh2UWT232LTRLDT, EhABHK
RIZE o THEPETILORAEDZENVIDTHD, W
DPEBRXIZEZ LR TWADR [KEFDOB] ThoT
FaNZNELHATHL Z L THAMERESATITL &
V- LhAFEETEIOTH S,

DX LTHRAZALFLWEBICEHRELT, &
NEBRE, BHELTITLDTHSH, TNHTHRLIZL
> THEBERLARNICHER, LHEL T LB &
LZIZHRE L THENER B LTS, 0%
DESE, FRAMVEEORREL LTHLHEhBRT
B, oTPx—0RICINE, 'S 7=F 1 XulC
LoTik TEHRIESKE-TL 5] oThy, [HE
OEFML, FEIBNT, OEo0lkE, vLon
B sichs] Lahd, EHIXZOFMME Rk
LI C e Bl ffifEl (cash-value) ##ozZ ki, =
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ARz —AXORLEEO O L 2L LCEHli% 32T %
Z&iTiB,

TOVx— hAAXOHERS, U074 Y hEERTEH
&) 5 ML TEMI AR O B L IR L TW S
TERHLMTHEE, HoRBICE, Zoficd (%
TEHFEH ] MET 2 5SS MRERGREG ] Sotky nE
FRIESFELTRY, Thoniftl BENAEOR
B, BIVCERALOF LIZESNBEROEELVWH Z L
BRAIEEREZFHIER SV,

EhTTTTF 4 XA, Vx—bReEROEE
#— (Peirce, C. S. 1839~1914), %HEFTH 5 3
— K (Mead, G. H. 1863~1931) %7 2 —o (Dewey,
J. 1859~1952) Btk > THRES ¥ohd, Zhbd
OWEHFOBRE 7 2 Y HEREHES L OBRICON
TOEKWLIE, Thbbr <54 XADEEY
PMESTOMELVEERTEREL L>Tn5,

&5, BERTHROLSROLESR & LT —2AH
Bz HTTETHBEENIZLIRDELRB LTI,
75 P T 4 AL, SEEE, BER, BURmLER
— L oI BRER R LTV BAELELTNWS, 20X
TS, RREEONME AL b — VR RS
BHLEhTwatEx 5,

i H— GRS

EEEOE, BEOE LI - 7P B
BELLIMTEZLIcX - T, EREE~OREDE
BERIMELSET TEND E Lz, 29 X5 AW
REEDDHE, WS OPOEETAREIAVDIET,
EFHE—IC, TOBROANLBHE>THWIZEELTES
FRY L2 SEEREZREZ L, T, BEEE
FH R, HEEWER—BEM DD L, SHIKTE
BRVBENBILED S 3456, TEES—BETL
EAET. ThLOBEMIz mx <, HEERE LTo
+5n BEFR AL OB R h~F—avray
(the Storor collection) o ¥, ZixdHEs
iz, ¥#E» Oxfordshire ML LT Mk 7= iaHEME&
V2 MY RO ERKRET B R F—F—FiC
BTOREFEFHZT L LTE L V0T, LRER
B 5 TIRERMAEICES 100 AT A%ICL-T
FrhTnET, ZOEFERE D LI, FlxEe4aEH
KLU TERRO LS BERREBE L, BAFE W
5 OIEFICEMRZ 5 (B 43T, HRecHil
BRI A L) LB EE L2 XSk o T o
FeDTTD, Abh—F—avrva  ERLT, Pitttk

WO, EkEz o Tl RicBiFEE &
boTWeZ XN ET TEDTT, &5 BN
ik, BEIMEE b o7 A BB O BREEL L
TEOCBER LS LW LR BEETEE Lt GH
%, #i# “Gerund in the Stonor Collection”, Studia
Anglistica, No. 2, Osaka University of Education,
1982, pp. 66~T4 BM,) R h—F—arvrav &b
LT i BRSO E D, HiERo colloquial
English #3425 L COPBEEE EFenEELT
WET,
DL L EBEERICH LWEER LoREEICHT
3k, SETRELNEP T RREZHFKT E25HE
BhOET, ZO—o0 RABLE LT, RELHED BLA
5 BREE TS EHOEIEE I - LR P RRRER
EE0 BRIz B S T3 “Dative Ordering in the
Stonor Collection” T3, REELEOREROIEE L
BRBE1E, EEFIVAAVTRZBZOTREL, &Y
KERBATHIRFEO LA TRL L H ETHLTS
ZHD, EEVMERCEMESRICT DI E 35
A& ENTWBE D, ETh b 2XRET 5 REIE
WrhBLOPEMH L EEREETIETT ., WEE
HERVERD HEF I, 2V XLV TR R
ENWTRENZDOB—HNTH D ETH, HETEOMR
BTH5IIERE FER, SCRER L IREROHS:
ERESCeEEIBESC SO AT T, X Y RIS
FHICEBEE) B EHBTHRIh, SHOWRHEL
LTRYVEATHELWEBoTWET,

Valenz BRIZH & T KA YV EOHEBXAF
W e OhEES)

Valenz (JF7ffi - #&MH) LitEan LBy LF0
SEFTHAVSRTWS ST b5, :omgéww
#fiz 75 2 AF == (Lucien Tesniére) (35
DRFICHT I, HKF BRI (Abhanglgke1ts—
grammatik, Dependenzgrammatik) w5 EZESF
DOEODFERERELZ, 2%, BfAEXOHBED
HEELEbz, Z0EbYicENL S, ZLTHE
DRIV I LK PEHOMCTEZ LIZL->TEED
ERETABS LT HHMTHS. ZNBEXE KA VE
ZBL, LYVEEAPLICEE L, 0N Valenz |
% (Valenztheorie) LT TWB LD THY, 4H,
FADEOEER S LTRSEDTERVW DL -
TWb,

7ok 23, lieben Lo BFEE LB L,
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1. lieben,

. lieben—Sn, Sa

M. Sn  —Hum (Die Mutter liebt ihr Kind)

Sa  —1. Hum(Das Kind liebt seine Eltern.)
2. +Anim (Das Kind liebt
das Kdtzchen, Blumen.)
3. Abstr (Er liebt die Ruhe.)
L LA |- Helbig/Schenkel iz £ 35>>

2% D 1. lieben LWHEHENE 2Mfi, Thbb2ME
DXRDELEELT R, 1. 2 BOXHRS L, 1EO
4% (Substantiv im Nominativ: Sn) & 4 o4
(Substantiv im Akkusativ:Sa) ¢ 2, II. 1#0
&ZFWI AR (human: Hum) T30, 4%04LFEA
B, £8P 5 viiEEY (animate: +Anim), %
4% (abstrakt: Abstr) 5 LD, 2WHEDH
imkshs,

EZAT, bhbhBEUH T RS VERFEALR,
TR [~23], 2¥ix [~ol, 3 [~iz), 4%
R [~%1 LEXTODTHIN, EZDH5HIOFHIT
RESLERRICE->TLES Z LR D& Lz, £
DFEEE LT, TR EhOBEEO Valenz % EH L THA
Blicko T3 cic e 2] EHTRDTWIZZELE
AbRBTHH 5, 20X iz Valenz #izbhbh
SEADS FA vEREVCLETO L S ICERERTH
ribic, BEBAKRE>T&Earva—F7—ick
SEXOEESTICbEER b LB RS,

R7Z U ALTF =I5 EARILXRE (FERIT )
FRFOEFIL L LTHROBRTRICL->THLU R
%, PlziE, BETORBIETH RS h, 0EHH
ERERES IR Lo L BSFEEIC X - TiE
PRAWSFTERTH D, COLIABBRNHIBOL
B L TARETH D LT 5, Bz hid, 2obs
AP L THOEHHFERXSFRA LB CEIh T30k
T3, ZOBRE, TOBHOAREHIC G L TRIFEN
FETZEBabhTw5, B, 4%z
HEEDSPATRENC A L T = R ¥ — « HETREER,
RAREHIC S LT BRORFIR ER D 5, 0%
HER IR L CEHRO AT A — 2 R BEO B E LT
b RERAREEERE->TNEE L 2 EET 5, B
DRZZ =N EREOBETH HLnH Z kX, FHizx
i, BEOETBE TBERELFHORTLLRTET
R TCRELSBIMC I > TR e 5L TH 5,
ZOEER, —REESHIC DR, Zhic L TLHE
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BOREM B R T D ITBDOBDBEH OISy & By
EMEIN TV B bDORBERL LTER bRV, Z0
HBW 2D oI — V% (gauge field) LMEE
REZFLWEREAS NG, 2oy — VO EES
BT, B TR RCHT A REE L RIES R,
COEBMICETBEREFEL LTE LV ERLE
V152 LR E LTAaLhTWS, BEATE,
— RSO BB HHN T B F — DB E A L T
h, =Fk¥— BFREEEL LTS, Zhit, —&
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