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Measurements of a Boundary Layer Structure Using a Shock Tube

Haruaki KISHIGE

Kazuoki MATSUOKA

An experimental method for measurements of the compressible boundary layer structure is presented.

(1) When a shock wave passes over a flat plate inserted in a shock tube, temprature distribution in

the unsteady boundary layer were measured.

(2) Temprature distribution on the two dimensional

super sonic nozzle were measured. This experimental method is used the fact that He-Ne laser (3.39

pm) was absorbed into the CH4 molecules and that have the relation to the temperature.

The results of the experiments were compared with (1) Blasius-type solution and (2) Burke’s

emprical equation, after the numerical calculation. Even through there were some dispersion, it was

shown that we can estimate the boundary layer thickness.
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Study on Chip Control in Turning

—3rd Report, Application of Various Propelled Rotary Tools—

Tadahiro WADA

In order to find an effective chip control method in finish-turning of the carbon steel, various pro-

pelled rotary tools are applied for it. The [tools are a carbide end mill, a center drill, etc. They

obtain the rotary motion from an external source.

The tool axis coincides with the direction of depth

of cut. The effects of the peripheral speed of tool on both the configration of chip and the surface

roughness are experimentally investigated. Experiments show that the shape of chip and the surface

roughness are affected by the peripheral speed of taol.
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A Bidirectional S-type Negative Resistance

Circuit using Photo-coupled FETs

Haruo Takahashi and Yoshihiro Yamamoto

ABSTRACT

A bidirectional negative resistance circuit constructed, with a combinational connection of photo-

coupled FETs is proposed, in which S-type negative resistance characeristics for both,directions can
be optically controlled by only an external light input. '

Moreover, an application of the present circuit to the phase control opertion of an alternatively

applied voltage is demonstrated.

1. INTRODUCTION

Optocouplers are generally used in digitai circuits
as interface elements between circuits with different
power supplies and without common ground, and as
level translators for different logic families.

We have investigated the use of optocoupler as
optronic functional elements [1,2] and demonstrated
that an optocoupler with;photo-Darlington configura-
tion at the output side can be a one-port active
device with a current controlled negative resistance
by simple connection of the primary side to the
second side in cascade [3].

A bilateral FET type optocoupler(a photo-coupled
FET) was proposed by R. C. Chen and W. H. Sham
which provided the advantages of optical isolation to
the analog electronic functions of a linear, electri-
cally variable, resistor and a bilateral a. c. switch [4].

It is the purpose of this paper to present a bidir-
ectional negative resistance circuit constructed with
only photo-coupled FETs by using the bilateral
function of the FET [5,6].

The circuit indicates S-characteristics for both
cases when the applied voltage is positive and nega-
tive, and holds the function to be controlled the S-
characteristics for both directions at the same time
with only an external light input.

An application of the present circuit to an opto-

electronic phase control operation of an alteratively

The contents of this paper was reported to the
IEEE Trans. Electron-Devices. (June 1983) [6].

supplied voltage is also demonstrated.

2. CHARACTERISTICS OF A PHOTO-
COUPLED FET AND A NEGATIVE
RESISTANCE CIRCUIT

A photo-coupled FET is an optcoupler which
consists of an infrared emitting GaAs diode (LED)
coupled to a symmetrical, bilateral silicon photo
detector (FET).

Fig. 1(a) illustrates the circuit construction of
this optocoupler and Fig. 1(b) plots the V-1 chara-
cteristics, depending on the current Ip applied to
the LED. The curve trace when Ip is zero is such
that the output current is very amall as long as the
terminal voltage is below a certain voltage and sud-

denly increases due to the avalanche breakdown of

o, -1
10—-} —-OBT
20— —of V
SO M L. SUVI
@
3 Ip (mA)
0
2 5

0 0 20 30 40
—>Viv) ' 8@ 5, b B

' R——
b ©
Fig. 1 Circuit construction of a photo-coupled FET
(a), and V-I characteristics depending on I¢
and on inserted resistance R between the
terminals 5 and 4 (c).
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the FET when the voltage reaches the sustaining
voltage. Fig. 1(c) shows the changes of the V-I
characteristics depending on the inserted resistor R
between the terminals 5 and 4 (corresponding to the
gate and the source) when the current Ip is kept at
zero. This implies that the output current increases
and the terminal voltage decreases with the decrease

of the magnitude of the resistor.

ID—-» LED =z
FET £
LED, W~ v —
FETR T
0 10 20 30 40
—> Vi(V]
(a) b

Fig. 2 Negative resistance circuit connection (a)
and changes of the S-characteristics depen-
ding on Ip (b).

A negative resistance circuit may be constructed
as shown in Fig. 2(a) with a combination of two
optocouplers in such a way that the reistor inserted
between terminals 5 and 4 is replaced with the same
kind of the FET. The FET has the function of an
electrically variable resistor, and the LED coupled
optically to it is used for an optical positive feedback
Joop.

Fig. 2(b) shows the changes of the S-characteris-

tics depending on the current Ip.

3. A BIDIRECTIONAL NEGATIVE
RESISTANCE CIRCUIT

The FET used in the experiments holds a bilateral
function having the electrically simillar characteris-
tics when the terminals 4 and 6 (corresponding to
the drain and the source) are interchanged with
each other. Hence the negative resistance circuit
shown-in Fig. 2(a) can be modified to a bidirectio-
nal negative resistance circuit by constructing the
optical feedback loop for both directions when the
applied voltage is positive or negative.

Fig. 3 shows the configuration of an optically
controlled bidirectional negative resistance circuig
(hence referred to as BNRC).

Fig. 3 A bidirectional negative resistance -circuit
using photo-coupled FETs [BNRCI.

When the applied voltage is positive and reaches
the avalanche breakdown voltage of the FET assu-
ming that the external light input Lp, equivalently
the current Ip, is zero, the FET may be turned on
with the regenerative switching action of the optical
feedback loop from LED; to FET;. The current of
the FET flows through the LEDg2 connected invers
sely in parallel to the LEDg, because it prevents the
current to flow for the positively applied voltage, and
LEDo2 emitts the light output Lg2. The BNRC
indicates the same function as the circuit shown in
Fig. 2(a).

On the other hand, when the applied voltage is
negative, another optical feedback loop from LEDgz
to FETy is formed and the current of the FET
passes through the LEDg: added to the LED; in pa-
rallel, causing the light output Loi. The circuit
presents the S-characteristics in the opposite direction
when the applied voltage is negative.

As described above, functions of LEDo1 and LEDg2
in the present circuit are the same as those opposed
to non-light emitting diodes, and LEDo1 and LEDo2
are employed in order to -get light outputs.

Fig. 4 indicates the changes of the bidirectional
S-characteristics due to the current Ip generating
the external light input Ip.

It is observed that breakover voltage of both dire-
ctions can be similarly controlled at the same time
with only an external light input Lp (the current Ip).

This function presented by Lp may be applied to
the optical control of the turn-on voltage level for

an alternatively applied voltage.
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Fig. 4 Changes of the bidirectional S-characteristics
depending on Ip.

4. APPLICATION TO PHASE CONTROL
OPERATION

The function of the bidirectional negative resis-
tance circuit [BNRC] shown in Fig. 3 is such that
the external light input Lp changes the breakover
voltages of the bidirectional S-characteristics at the
same time, and can be then used for phase control
operation of an alternatively applied voltage.

Fig. 5 shows the circuit diagram for phase control
operation. The BNRC becomes ON and emitts the
phase controlled output light from both LEDo1 and
LEDo2 when the instantaneous voltage levels for both
directions of the supplied alternative voltage exceed
the magnitudes of both positive and negative brea-
kover voltages corresponding to the current Ip
applied to the LEDp. Then the turn-on level (the
phase angle) of the alternative voltage can be ad-
justed with the magnitude of the current Ip. Fig.5
(b) plots the measured relation between the phase
angle 0 of the alternating voltage and Ip for the

case of a positively applied voltage. A similar

(270
‘I < 60
R £ 0
v (2400
Qe )
~ Yo 11801
| 0 1 2 3 4 5
—— — Ip(mA)
(a) (b)

Fig. 5 Circuit diagram for phase control operation
(a) and phase angle dependence on Ip (b).

curve trace can be obtained for a negatively applied
voltage.

The operating waveforms depending on Ip when
R=2K(Q and Vi=25V (r.m.s.) are shown in Fig. 6.

Vi=25v(r.m.s. ), R=2KQ
(H:5ms/div)

Fig. 6 Operating waveforms depending on Ip when
R=2K(Q and Vi=25V (r.m.s.): In=0 (a),
Ip=2mA (b) and Ip=5mA(c).

5. CONCLUSION

In this paper, we have demonstrated that photo-
coupled FET type optocouplers originally designed
as circuit coupling devices can be utilized as opto-
electronic functional elements with optically cont-
rolled negative resistance by a simple combinational
connection of these optocouplers.

It has been shown that the present negative resis-
tance circuit has the bilateral negative resistance
characteristics, independent to the polarity of the
applied voltage. It has been experimentally confir-
med that the breakover voltage for both directions
can be widely controlled with only an external light

input, and that the optoelectronic phase control ope-
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ration can be easily realized.
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Fundamental Study on The Conservation Method of Waterlogged Wood. L

Study on The Impregnation Process of Waterlogged Wood with PEG.

Akira ISHIGAKI

Cubic test pieces (3%X3x3 em®) of waterlogged hardwood specimens have been impregnated in 20%
aqueous PEG solution. Weight changes of the test pieces suspended in the PEG solution have been

measured. The relationship between the weight change and the elapse of time can be derived as

following equation.

[moo —m(t}]/[moo —mo] =e/*

The 7 value is a characteristic index of the wood specimen for rate of the impregnation.
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Heterogeneous Photocatalytic Oxidative Decomposition of Surfactant*

Ikuichiro IZUMI, Jun KYOKANE

ABSTRACT

The heterogeneous photocatalytic decomposition of surfactant on platinized TiO, was studied mainly

from the viewpoint of solar energy utilization for removing pollutants in waste streams. For photode-

composition with increased reactivity due to partial coverage of n-type semiconducting powder particles

with platinum, the catalyst powders proved to be most efficient in the presence of molecular oxygen.

Laurylbenzenesulfonate, one of anionic surfactants, was photocatalytically decomposed via hydroxylation

process to carbon dioxide with a Xe light source. A mechanistic interpretation based on miniature

short-circuit photocell processes occuring on the particle is proposed.
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2.1 HEEHFEMEORAR

ARFEECHIE L1z PtiRE; TiOg KAz, Bardi:®
L7+ 4 -8 TiO2 YR LW Pt 24 v 335
HEIZLY, UFoX L THBLI.

9, HILHSE 2.0g # 60ml FEREICEL, 2[H
HEKTH 120ml WFHFRUIZ B2 REF VY9 L T
pH 5~ 6IZHMT 2, T DBRIIC TiO2 HEREZBE X
B, HLIZALLH LI HNEBRBELRIToT08H, 356
WCEEBL2HTENS, 1kW Xe 57T LEED
EEEWICS 2 ETHBH 2T -0, 185N HEK
BPREATHICHRELU TR AEL, AEMPEEITS
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KT, ZUTEEITI00ml X & ) — )V TENEFNEERL
T, 50°C TEHIET, EEBHtLI,

2.2 REEMFIERONIRILE
REEERER O XS B OERZ, SALv oy A
B 2RT 5 2 3 PRTOBELDRAME S S S 870 R
EHRIBR 2 AN, 2% =7 —Th XA LKLY S 1kW
Xe 5 FTHBHT S C WL > TiFoToe FELR
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T8, 72F rREEERIICOWTIR, BERCESE
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Thb, 7K 500ml KKHiKE 128 %2R CnA, B,
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3. RBRREER

3.1 MK IREEMAOIR
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BRRFERD S bRET 2T TR S I RE
OHEFELUTRD U BUREME  (Decarboxylation
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Fig. 1 Decomposition and decarboxylation efficien~
cies of LBS on platinized TiO, with 1kW Xe light
Solution : 100m! of 100ppm LBS solution
Catalyst : 0. 2g platinized TiO,
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Fig. 2 Decomposition and decarboxylation efficien-
cies of synthetic detergent (containing 25% LBS)
on platinized TiO, with 1kW Xe light
Solution : 100ml of 100ppm synthetic detergent so-
lution

Catalyst : 0. 2g platinized TiO,
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Table 1 Control experiment (reaction time : 3hr)

- decomposition | decarboxylation
surfactant condition efficiency,/% effciency,/%
most favorable condition (O, 0.2g platinized 83.0 30.2
TiO,, illuminated with 1kW Xe light)
N, substituted for O, (0.2g platinized TiO,,
anionic . . . 53.9 10.3
illuminated with 1kW Xe light)
(LBS) . . .
no catalyst added (QO,, illuminated with 1kW 17.2 5.3
Xe light)
dark (O,, 0.2¢g platinized TiO,) 28.0 8.7
cationic | most favorable condition for LBS - 11.4

3.2 xmE{LPEi

1 MBS ) 7 2 2 EEKICL T, TiO, MEEBRE
Pt ERTOBBIBLAERRICE S FvE A b)— %
ZhZENFEEL, BohicRBm-BAekiR » 5 Pt 8
TiO, ¥yRDHMEIELIZ DNV TEE % 1 A 12, 500W
KB CHREE LI TiO, %7 2 — F ETOKD
3%, —0.4Vvs SCE 5 DNERE L TEE I N,
BEHRTO7 /7 - FEROILLEMDENM (2.0V)L D
bARMZABNMTREC - T3, )5, BEHRLOE
BHTFICEsIA Pt 1y — FETIR, —0.1V [T Pt
BALES L OB EBREOELVEC Y, 51T —0.4V
LHBEBMITINT T v b o OBTHRET Y, KEFRE
KBSTWV 5B, EIEBKC 1ppmL BS 2 3K T
b, BB EAENCHUHERENELH, BIKLBSO

(Anodic)
Dark

lluminated

et
3 i 2
Ptiij

VvsSCE
(Cathodic)

Fig. 3 Photoelectrochemical system
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Fig. 4 Catalytic process based on miniature

short-circuit photocell
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Kinetics of Oxidation of Propylene with Thallium (III) ion

Tadashi

UMEHARA

The kinetics of oxidation of propylene withZthallium (III) ion was studied by using a stirred vessel

with flat gas-liquid interface in a diffusion controlled region.

From the observed absorption rates of propylene, the over-all reaction rate was found to be the first- -

order with respect to both propylene and thallium (III) ion.

The rate constants were determined from the experimental data and analyzed on the basis of the

chemical absorption theory for consecutive reversible reaction.

It was found that wm-complex forming reaction was irreversible and the the reaction rate was faster

than 7-s-complex rearrangement one.

1. # -

Edrv o o 2 HERETERILL, 7Vv7F e FBL
O b v 2 &3 % Wacker HED3BERE S TLSE, ¥B—
R BEE MR F O 2 BB LRGSO FUI BRI
—7z0 Grinsteedi2, 2V atHiITE 54 LT 4 O]
HBL2RA, 72 -AvBLHE = VLEDHE
BansEeRHLIZ. EEX, —EDF L7 4T
WEBE Yy AtE K 2 BHEBILRGOWR LT T
X729, rrTCR, FuELrmE ) Y ARt ARG
LEE %>, wREEMAEPEEHCTHEL, ]G
B & OROREREEER R IRET 5 & 3T, RGBT
HNUTETOBHEZMAI.

2. = -1

21 2 %

oL sy ISR TEROGSME S oLy
(99.5%LI ) %, WEEx ) v & (3KIE) BIFZOD
ORI TIROFERAE ZOEEFEA LI

22 EREMR

B U BRI, Hibs oy aitkbs S
COBRBRILEIGOMELCHERALLEBR LA — T
%o T, BIFELELTH %,

3. RERER

3.1 oLy 0BRRESIUILRAFE
RISRIERZHANT, FaL 08 2RIEES
FEYTS Ai2id, e ¥ Lr OFIGERICNT 3 5RES
& CHHBEBOHEPBETH A, ZLTTa L rOR
SR T AR, 2 v a4 2qE00E
MEDHEZANALEEL, BEBREBBE~DHAD
BREEOWEMITHOIEBTHELZ. ZOMRRE
LR Uz, RITT v €U » OERNIEERES, D3
BN TRIIROEBRA AT, EAMEBEREK

S OHMELIL, ZOMBIRLITIRLI.
Ck*Ll/Da)=0.11Cpd2N/pJ0-69 « (u/pDal) (1)

Table 1 Experimental results of solubility of
propylene and diffusion coeffecient

Temp./Conc. of |Conc. of [Solubility |Dittusion
HCI1O, NaClOa coefficient
(K) [(mole/m3)|(mole/m8)|(mole/m3)|(m2/sec)x109)
298 | 0.6x103 | 0.6X108 4.488 0.64
308 | 0.6x103 | 0.6X 108 3.288 1. 60
308 | 0.9x103 | 0.3x108 3. 810 1. 06
308 | 1.2X103 | 0.0 4. 061 1. 40
318 ) 0.6x10% | 0.6x10% 2. 256 2.09

MIEAKICL 2 7 0 €L L ORGRINERO—F %,
RUTRUz. MXbHELLBE S, AEBRETT
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Fig. 1 Chemical absorption of propylene
into catalytic solution
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4.1 BERBXBHSIUCRGEEEN

Fuorrrrayvas (B) 4400k 2RERER
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2T18*+2CHsCHCH2 +3H20 —
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B=y7n/tanh yp (3)
7=V(2/(m+n)Jk CiDa C5'/k*L 4)

7= {(Beo—8)/(Be—~1)} 7 /2 (5

Bwo=1+ (DB/Da)* (Co/Cai) (6
chs5oRE hREMBR/LN D,

log (7)) =% log 2k C271Da/ (k*L) 2+ (m+1)} +

(n/2)10g(CB0) (B~ B)/ (Bo—1) 0

(MXCHERZERNT, 9297414 AT 5
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Fig. 4 Effect of hydrogen ion on over-all
reaction rate constant
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L o BEDERIGP SR BERREEEZ LTV
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k1l
TI(H) + CHsCHCHz > {T1(CsHe) )3+ (8)
k_ 3

X2
(TI(CaHe)J3*+H20 7> (TICHsCHsCH20H)2*
k_g

+H* (9)

2(T1 CH2CH2CH20H)2* +2 H20 5 C3HeO
+CsHe(OH)2 +2 TI*+2 H* {10

CDORIGOBIRRE L, r B ToLreDr4o 4
VU LMMEBE CO) X THHEEZLLNTWE, B
DOEBERTIE, CORBICRT BKEA > DOHEH
BqRshghotcr &b, k2 13 ke ITHLUTHEDN
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2EYBRNIGEE A Bo

k1 '2
A+BZ2P— S )
k_y

(k'2=kz2 *» CH20)
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Fig. 5 Relation between ki and k-1/k1(=K)
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29y a(I)4 A itk 3T u Ly ORERILEG
3, BERC e L BLO2 )9 A(H)4 A iCE
UT, ZNZHN 1RO 2ERARARBEIETH B EEALD
NIz ILITONIG%R, © BEERKG, »—o $hE
RIS & O o $BIAIIK 3 RUGD> b 1R 5 BRIG &
AIEUTENBITIE - 128ER, = SEHRERRISIZ AT
Thbh, n—o EHREMNFEGL VB TENEZEL LGNS
ZEWBTET,

s, RMEFOMHERIARIERERRNHL TT2
otz ARRLUTHHERET 2,

(19784 4 H, {LETERRIFPBFERHAR)

Nomenclature
A :propylene (=)
B ¢ thallic ion (=)
Cai : concentration of propylene in gas-liquid
interface (mole/m3)
Cso : concentration of thallic ion in liquid bulk
(mole/m3)

Da : diffusion coefficient of propylene in liquid
(m2sec)

Ds : diffusion coefficient of thallic ion in liquid

(m2/sec)
Dr : diffusion coefficient ofr-complex in liquid

(m2/sec)
d : wing length (m)

k*L : liquid-film mass transfer coefficient for

physical absorption (m/sec)

lg

ki1, k-1, ke, k-2, ks, k'z: reaction rate constants
defined eqns. (8), (9), (0 and (D
(m3/mole - sec)

1 : diameter of agitated vessel (m)

m,n : reaction order (=)

N revolution number (r.p.s)

P : m-complex (=)

S  : products (=)

B :reaction factor (-)
Bx : reaction factor for instantaneous chemical

reaction (=)

7  * dimensionless parameter defined by eqn. (4)

(=)

»  : dimensionless parameter defined by eqn. (5}

(=)

: viscosity (kg/m - sec)

p  : density (kg/m3)
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Gas Holdups in A Bubble Column

Mikio KAWAGOE

Gas holdups in a bubble column were measured. The liquids used were water, several electrolyte

solutions, and 1 wt% CMC solution which is a non-Newtonian liquid. The data of gas holdups for

air-water system agreed well with the results of earlier investigators. For electrolyte solutions, the

gas holdups in each solution were found to be different from each other, even if the ionic strength of

the solutions was the same. For the non-Newtonian liquid, the gas holdups obtained were higher

than the ones calculated from a previous correlation for Newtonian liquids. In addition, it was found

for water and electrolyte solutions that transition from bubbly flow to churn turbulent flow occurred

in the range of the superficial gas velocity from 0.02 to 0.03 m/s.
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Table 1 Physical properties of solutions used, critical gas velocities uac
and values of ¢ in the bubbly flow region and turbulent flow region

(temperature=25°C) : * at 30°C (from Nakanoh et al®)

I P) P a ugc ¢ in the ¢ in the
Systems | Symbols bubbly Turbulent
kmol/m3 | kg/m3 mPa:s mPa+m m/s flow region | flow region
Water e} 0 998 1. 005 72.75 2.5 1.0 1.0
KClt A 0.5 1022 1.002 73.45 2.4 1.13 1.15
KCl A 1.0 1044 1. 000 74.15 2.0 1.08 0.99
KCl A 2.0 1088 1. 007 75.55 3.3 1.03 1.15
NaCl O 1.0 1038 1.100 74.39 1.8 1.10 1.05
KNO3 \v4 1.0 1060 0.970 73.79 2.3 0.99 0.95
NaNOs %] 1.0 1054 1.057 73.93 2.9 1.15 1.25
K250, \4 1.0 1044 1. 090 73.63 1.9 1.17 1.07
NagSO4 N 1.0 1058 1.170 73.66 3.1 1.24 1.31
cMC ® | (1wt%) | 1010% | 42-61* 68. 4* 4.0 — —
DB EZARO—E» S FREL, RREET. [ED 3 T — T T
FEERTISBBIRE TEILT 30T, HHRVOKIITE S L1 Hughmark Wy
AL, REORER SABAEKIZHI > TEHIL T - 2 Nersmamn %
WABERZTIENTE D, RO BZINGE S 5 1071 4 Hikita et al .
40~50cm OEIZE EEH, ZNUEOBI TR, & E .
B SkThich, BEH—-AHLTHWS (Kl w s 7]
B) o COWEETI, KN FhMIc ERLUTH 4 .
A03%, HITIZEEE 20~30 mm BOKRGHEPBOMCLT 3r .
LHTZEEERL b5, #AFELGENT 2 iICoNT 2F 3 .
SEERORAERL S £ /550 3 5ICH 2 FdHHIM .
THL, KREDERORER KT 5L >ICUT LR 10° 52 ST f S s TG 2

U, CAUTPRIS - TRABDERBRENODI Y, NG
DPERBOTREAZ2E- TV 30BBRINL L 5K
B (HELFE) .

I HBEBARDEE b WEHRBO AL LROKRD
BHEEARTDH 505, KROH/ITREEALEED LN
TS o IZIER 100pm LT OMMSEDRET B, EY
ARETIE, COMMTALGIERCS LD, BKzEE
LItk 570 RIBITs 2, SO RES I B EORE
MITI->THEEY, $RBEVAIL LB
DD 5N,

CMC BABROEEII, HEMRE ERO =>0%
SIIR B - T, {EH ZAFHEITE T § [EBA
SSREDER X N, INKEOEEIIREITA N, T
A A W T B 10em B OAhIEE g% |-
FAU, BFONGHEBATEHEEES TR L T 0
%o FREAO/NTHOBITH T 2 HhEE IS <,
BIFROBICHERELTOEL 5 Thotro

2.2 KRURBRKABROHAAR~AEP o 7

Fig 1 1TEK—KRDH Rk =V K7 o F & fZa il
AWk ue OWEEEZF o 5 b Uiz, ue di 2em/s LIFC

Ug Lmis)

Fig. 1 Gas holdup for air-water system as a

function of gas velocity

13 €13 ue ITITTHFIL THEML TV 555, ue 5 3em/
s BB E, REHEOEBRBZLIZZIZD, € Dus
Tk ABEIMRIIF AT B, Fig. 1 1Tig, HEoO 09,
PEROPMEZITL 5 € OELIAD § PR TRLIL. KR
I A AREERIIERE & BL—H LTV 5.
REMRLEKIEERD € % ue OE{E% Fig. 2 IWRL
Ime 4 X VBRIENALTH-TH, BEEOERIIL »
TEDENRBE-TWNALED, ZOFuy bbb
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o UAOMEBEORERZ T TNDE R RL TN A,



REEDOH A k= k7 7 53
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2 — * Air-Water
Symbols : See Table |
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Fig. 2 Gas holdup for air-electrolyte solutions
as a function of gas velocity
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Fig. 3 Gas holdup for air-1 wt% CMC solution
as a function of gas velocity
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Fig. 4 Average bubble rising velocity as a
function of gas velocity
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BIEEME & & —B L1z, BREKBERRDE S,
BB DN A F ~V K7 » PICKIT TR BRE DS
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~

1

2)

3)

4)

5)
6)

7)

8)

9)

10)

Nomenclature
=column diameter [m]
=gravitational acceleration [m/s2]
=ijonic strength [kmol/m3]
=average rising velocity of bubbles [m/s]
=superficial gas velocity [m/s]
=critical gas velocity [m/s]
=shear rate [s71]
=fractional gas holdup !
=viscosity of liquid [Pa -« s)
=t/7, effective viscosity [Pa + s]
=density of liquid [kg/m3]
=surface tension [Pa » m]
=shear stress [Pa]
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The Stream of Consciousness and Concepts

A Study of William James’ Epistemology
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cf. PP P. 220.
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“The conceived order of nature, built round the perceived order and
explaining it theoretically, as we say, is only a system of hypotheti-
cally imagined thats, the whats of which harmoniously connect them-
selves with the what of any that which we immediately perceive”.
cf. SPP P. 36.

cf. SPP p. 43.

The Works of George Berkeley, Edited by A. A. Luce and T. E.
Jessop, Vol. 2, P. 42.
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The Theatricals in Mansfield Park

Shozo Nakanishi

The episode of the theatricals at Mansfield Park has been puzzling to readers. Various explanations

have been suggested to clarify the effect that Jane Austen intendedto achieve by making all the main

characters go through the theatricals. Lionel Trilling says that she intended to put the assumption of

roles under the attack as being dangerous to the integrity of the self as’ a moral agent. But his
role-taking theory does not seem to explain the episode as a whole, though it may throw light on such
characters as are trying to satisfy their real-world wants under the guise of their theatrical parts like
Maria Bertram. But both to Fanny Price the heroine and to Sir Thomas Bertram the theatricals are
the very realities at Mansfield Park to which they have to react with no masks on.

We could not imagine that Jane Austen intended to condemn an amateur acting, because she herself
was a lover of acting,? and Fanny is interested in playacting in her own way though she is against the
Mansfield project. Jane Austen put the episode in her novel ”to present almost all the characters
with an occasion in common, when they must make proper choices, with varying degrees of awareness,
from a variety of personal circumstances, at an unusual time.”3 Everyone at Mansfield Park is involved
in the project, and there are three approaches for them to take to it. One is to try to get as much
theatrical pleasure as possible from the project, another is to make use of the project to attain one's
real-world purposes, and the last is to take the project as a moral crisis to Mansfield Park and oppose
it. The project reveals not only each character in his thought and action but also the mores at

Mansfield Park in its entire aspect. Through their participation in the project the Mansfield people

63

come into new interrelations.

I

At Mansfield Park it becomes necessary for Sir
Thomas Bertram the head of the house to go to
He has to

?leave his daughters to the direction of others at

Antigua to supervise his holding there.

their most interesting time of life.” (32) Sir Thomas
cannot expect that Lady Bertram his wife will fill
his place during his absence. He hopes that Mrs.
Norris Lady Bertram’s older sister and Edmund
Bertram his younger son will take care of the family.

Sir Thomas has left home with Tom Bertam his
eldest son, but his daughters do not feel sad at all
*Their father was no object of love to them, he had
never seemed the friend of their pleasures, and his
absence was unhappily most welcome. They were
relieved by it from all restraint ; and without
aiming at one gratification that would have been

forbidden by Sir Thomas, they felt themselves im-

mediately at their own disposal, and to have every
indulgence within their reach.” (32—33)

Mrs. Norris is unable to come up to Sir Thomas’
expectation. Though she has been severe to Fanny,
she has no moral influence on her nieces. She only
tries to keep up her self-importance by ”promoting
gaieties for her nieces, assisting their toilettes, dis-
playing their accomplishments and looking about for
their future husbands.”(34) Edmund, who has been
a moral instructor to Fanny, is too much involved in
Mansfield Park

is placed in a moral void by Sir Thomas’ absence.

his own troubles to think of others.

As if to fill the void the waves of newer worldly
way of life visit Mansfield Park and the life there is
precipitated into series of events ; the visit to Sother-
ton, the theatricals, Henry Crawford’s proposal, and
so on. In each episode the characters reveal them-
selves and the story develops further to the realiza-

tion of its theme.
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The theatricals are suggested by Tom, who has
come back before his father. He has got the idea
from John Yates, who is his visiting friend. Tom is
a “spendthrift playboy”4 at Mansfield Park, and has
caused Sir Thomas to pay for his great extravagance.

Tom's proposal is jumped at by young people at
Mansfield Park. They are bored with their everyday
life and are looking for any chance to discharge
their pent-up feelings and energy. They decide to
carry out the project without considering whether it
is proper to plan such an amusement during Sir
Thomas’ absence. Edmund and Fanny are against
the plan, but the others do not pay any attention to
them. Though they have set about making their plan
in good spirits, they have a lot of troubles first in
choosing a play which will meet each one’s expecta-
tion. Because, as Fanny notes, they cannot coor-
dinate efforts towards producing a play. They are
too selfish to think of others. They think only of
the effect they will have in their own roles. Finally
they choose Lovers’ Vows as a play to be performed
by them.

o

While casting the parts for their play, Maria and
her younger sister Julia Bertram clashes with each
other. Each wants to take the part of Agatha in
order to play opposite Henry, who has taken the
part of Agatha'’s son Frederick, for there is a very
affectionate scene in which they embrace each
other.

Each waits in silence, looking anxious and "hoping
to have it pressed on her by the rest.”(133) The
business is soon settled by Henry, who says,

"T must entreat Miss Julia Bertram not to
engage in the part of Agatha, or it will be the
ruin of all solemnity. You must not, indeed you
must not— (turning to her.) I could not stand
your countenance dressed up in woe and pale-
ness. The many laughs we have had together
would infallibly come across me, and Frederick
and his knapsack would be obliged to run
away.”(133)

Henry spoke pleasantly and courteously, but Julia
is not fooled by his manner of speech. Julia thinks
that she has grasped his real intention by glancing
at Maria, who is trying to suppress a smile of
triumph. Julia cannot but conclude that Maria is

preferred by Henry as his real-world option. In
spite of a little effort on Henry's side to pacify
Julia, she is angry and quits the project.

Julia is rejected through the process of casting,
To her Henry's preference for Maria has an unmis-
takable real-world meaning that she has to give
up Henry as her sweetheart. Maria rejoices in his
preference for herself. Both the girls behave with
their real-world emotions in their theatrical worlds.
They are not engaged in playacting.

Henry is understood by both of the sisters as
showing his real-life preference for Maria. He does
not seem to us to be showing his true feelings, for
he has expressed his opinion as a member of the
theatrical project and we know that he is, as his
sister Mary Crawford says(43), such a horrible flirt
that we cannot think that his preference has any
serious meaning.

Regardless of whether Henry has intended to
recommend Maria for the part of Agatha with a
pure theatrical intention or to show his true prefer-
ence for her by his recommendation, Julia takes his
suggestion as his last word for her. Maria and
Henry set about enjoying themselves in their rehear-
sals of the affectionate scene under the pretense of
playing the mother and son. Julia suffers from being
rejected by Henry and nobody but Fanny notices her
suffering. Julia "could never see Maria distin-
guished by Henry Crawford, without trusting that it
would create jealousy, and bring a public distur-
bance at last.”"(163).

The important thing is that the Henry-Maria and
Julia relation undergoes a crucial change through
their assumptions of roles. Henry’'s double flirtation
is stopped regardless of his real intention. "Henry
thinks of himself as a man who is quite his own
master and a manipulator of others,”S but he is
obliged to put himself in a smaller range of action.
Maria, who is convinced arbitrarily that Henry will
save her from her horrible engagement to Mr.
Rushworth, takes an irretrievable step forward to
her ruin, while Julia begins to flirt with John
Yates revengefully. Here are laid the sub-plots for
the sisters’ destinies in the latter part of the story.

The naively enthusiastic way Henry is absorbed in
playacting, as Marvin Mudrick points out, seems

unconvincing,$ for he has experienced almost all
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kinds of amusement urban young people can enjoy.
But his enthusiasm in playacting seems to be part

of his performance.

n

Among the Mansfield people only two are against
the Mansfield theatricals. One of them is Edmund
Bertram. He is the leading opponent to the project,
but he changes his attitude to it as it goes on. He
tries to stop it four times, but he finally gives up
his opposition and is drawn into the project, thinking
that he will be able to have a voice in the project
through his participation.

When the project is proposed by Tom, he listens
"with alarm” (124) and offers opposition to it on the
ground that he cannot approve of amateurism in
playacting and that he hates "the raw efforts of those
who have not been bred to the trade.” (ibid.) He
thinks that one has to abandon one’s "education and
decorum” (ibid.) to playact. In his opinion one’s
integrity is endangered by playacting. His "alarm"
does not seem to mean that he thinks of the pro-
priety of the Mansfield theatricals at that time.
Edmund, as Julia points out, is an earnest theater
goer and nobody takes his opposition seriously.

Next Edmund tries to make Tom realize the im-
propriety of the project, saying,

T think it would be very wrong. Ina general
light, private theatricals are open to some objec-
tions, but as we are circumstanced, I must think
it would be highly injudicious, to attempt any
thing of the kind. It would show great want of
feeling on my father’s account, absent as he is,
and in some degree of constant danger; and it
would be imprudent, I think, with regard to
Maria whose situation is a very delicate one,
considering every thing, extremely delicate.” (125)

But Tom dismisses his oppositions, assuring him
that their project is "little amusement among them-
selves” (ibid.) with "no audience” (ibid.) and that
his sisters shall "do nothing to distress” (127) his
father, and that he will not hurt his house by any
alteration to make a theater. Tom ends by saying
that Edmund need not act if he does not like it.
(128)

When Lovers’ Vows is chosen as their play and

Maria is cast for the part of Agatha, he tries to

persuade her out of taking the part and stop the
project through her influence. He says to her,

"T must now, my dear Maria, tell you, that I
think it exceedingly unfit for private representa-
tion, and that I hope you will give it up.--I
cannot but suppose you will when you have read
it carefully over.-~Read only the first Act aloud,
to either your mother or aunt, and see how you
can approve it. —It will not be necessary to
send you to your father’s judgment, I am
convinced.” (140).

Maria talks back by pointing out that they see
things differently and that she sees nothing objection-
able in Lovers’ Vows and that she is in a safer
position than her sister Julia because of her engage-
ment to Mr. Rushworth. Their talks only show
Edmund’s lack of understanding of Maria's mental
state.

The project proceeds and they think of asking
an outsider to take the part of Anhalt who plays
opposite Mary Crawford. Edmund cannot keep de-
tached from the project any longer. He decides to
take the part of Anhalt, but he feels it necessary to
have his decision endorsed by Fanny before he
announces his decision to them. Edmund, who has
educated Fanny, visits her room and asks her for
her advice. He says,

*This acting scheme gets worse and worse you
see. They have chosen almost as bad a play as
they could; and now, to complete the business,
are going to ask the help of a young man very
slightly known to any of us. This is the end of
all the privacy and propriety which was talked
about at first.” (153)

Then he tells her his decision that he will prevent
the escalation of the project by taking the part of
Anhalt himself. Seeing that Fanny cannot under-
stand him fully, he adds, referring to his awkward
situation, 'no man can like being driven into
the appearance of such inconsistency. After being
known to oppose the scheme from the beginning,
there is absurdity in the face of my joining them now,
when they are exceeding their first plan in every
respect; but I can think of no other alternative.” (154)

Fanny does not show so much sympathy as he has
expected. He thinks that she is less aware than he

is of the mischief the enlargement of the project
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will bring about. He asks Fanny to put herself in
Mary’s place and "consider what it would be to act
Amelia with a stranger.” (154) He further adds
that "she has a right to be felt for, because she evi-
dently feels for herself” (ibid.) and that "her feelings
ought to be respected.” (155)

But Fanny does not feel so sorry imagining Mary
acting opposite a stranger as to see Edmund drawn
in such a dilemma. He tries to set Fanny’s mind
at ease by saying, "If he can be the |means of
restraining the publicity of the business, of limiting
the exhibition, of concentrating our folly, I shall be
well rewarded.” (ibid.) He emphasizes his strategy
of making their project less extravagant but he does
not mention a special feeling he has come to enter-
tain towards Mary. But to Fanny’s eye it is clear
that the change of his mind has been brought about
by the influence Mary has caused through her
assumption of her theatrical part.

Edmund leaves her room, thinking that he has got
Fanny’s approval. She is left in a miserable state
of mind :

He had told her the most extraordinary, the
most inconceivable, the most unwelcome news;
and she could think of nothing else. To be
acting! After all his objections-objections so just
and so public! ....Edmund so inconsistent. Was he
not deceiving himself? Was he not wrong? Alas!
it was all Miss Crawford’s doing. She had seen
her influence in every speech, and was miser.
able. (156)

To their great joy, Edmund joins them and every
part is cast. The project goes on further. One day
Mary comes to Fanny’s room and asks her to re-
hearse her third act with her. While they are rehears_
ing Edmund visits her room. He also has come to
ask Fanny to rehearse with him and help him
prepare for the evening rehearsals without knowing
that Mary is in the room on the same business,

Edmund and Mary begin to rehearse playing
opposite each other before Fanny. Edmund has
decided to take part in the project, saying that he
will play badly. But he is absorbed wholeheartedly
in rehearsing the scene in which they confess their
love to each other. Fanny cannot watch them qui-
etly. She cannot but be "agitated by the increasing
spirit of his manner.” (170) Edmund, who is to

maintain the moral values at Mansfield Park, has

given priority to Mary’s cause, to be more exact, to
his own relationship with her. Edmund loves Mary

and imagines that she loves him.

v

Fanny Price who is the eldest daughter of Lady
Bertram's youngest sister Mrs. Price has been brought
up at Mansfield Park since she was ten years old.
She is put under Mrs. Norris’ supervision. Mrs.
Norris is severe and always reminds Fanny of "her
dependent status as ;a - poor .relation”.” She is also
mortified by her female cousins’ treatment of her.
(35) She has great troubles adapting herself to life
at Mansfield Park. But she thinks too lowly of her
own claims that she does not feel injured by the
treatment she receives. (152)

Fanny is timid and taciturn, but she comes to talk
more in public as the story goes on. Before the
Mansfield theatricals she has grown into a respecta-
ble young lady who has the same sense of moral
values as Edmund. Edmund has been very kind to
her and ‘has done a great deal to encourage and
educate her. There is no doubt that she owes what
she is to Edmund, but she also learns a lot by
herself from Mrs. Norris who gives her almost no
freedom to act and throws her back upon herself.$

Fanny has been a person of no importance and
"had no share in the festivities of the season"” (35),
but she is not allowed to sit back and watch the
theatricals quietly. Because of being an unimportant
person, she is not confined in the one role as an
actress, but she has a unique participation in the
project.

Fanny watches young people at Mansfield go in
for the project with the same sense of uneasiness as
Edmund. While listening to him discuss the pro-
priety of their project with Tom, she sympathizes
with him in her heart. As for playacting, however,
she has never seen any theatrical performance and
cannot help being interested in their project. She
has mixed feeling about it:

Fanny looked on and listened, not unamused
to observe the selfishness which, more or less
disguised, seemed to govern them all, and won.
dering how it could end. For her own gratifi-
cation she could have wished that something

might be acted, for she had never seen even
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half a play, but every thing of higher consequ-
ence was against it. (131)

It is when she is asked to take the part of Cot-

tager’s wife that she expresses herself with decision:

"Me!” cried Fanny, sitting down again with a

most frightened look. "Indeed you must excuse

me. I could not act any thing if you were to

give me the world. No, indeed, I cannot act.”
(145)

Mrs. Norris reproaches her severely for being "a
very obstinate, ungrateful girl, if she does not do
what her aunt and cousins wish her--very ungrateful
indeed, considering who and what she is.” (147) Fanny
is greatly distressed. Even when she is alone later
in her room, it is difficult for her to pull herself
together and is lost in painfully reflective thought :

Was she right in refusing what was so warmly
asked, so strongly wished for? what might be
so essential to a scheme on which some of those
to whom she owed the greatest complaisance,
had set their heart? Was it not ill-nature--self-
ishness--and a fear of exposing herself? And
would Edmund’s judgment, would his persuasion
of Sir Thomas's disapprobation of the whole, be
enough to justify her in a determined denial in
spite of all the rest? (153)

Fanny is motivated to oppose their project and to
refuse to join them by her warm regard for her
uncle’s feelings (160) and she is convinced that
she is right in her decision.

She does not join their enterprise as an actress
and she seems to have "no share in any thing” at a
certain stage of their program (ibid.), but she is
involved in it in more important ways. She is the
only observer of the whole project, for everyone else
is concerned with himself or herself too much to pay
attention to others. She is not a passive observer
but an active one. She experiences the project not
only by watching the participants’ attitudes and
behaviors but also through assisting them in various
ways.

Her unique position in the project makes it possi-
ble for her to become the eye through which Jane
Austen describes the Mansfield theatricals. Maria's
desperate flirtation, Julia’s loneliness and Edmund’s
dilemma are critically seen through her eyes. Fanny

herself progresses to her new status in the real

world at Mansfield Park through her participation

in the project.

A%

The aftermath of the Mansfield theatricals,
which have come to an end with Sir Thomas’ unex-
pected early return, is full of implications. Sir Thom-
as’ experience of the Mansfield project begins with
his confrontation with a stranger "almost hallooing”
(182) in his house. After the happy family reunion
Sir Thomas goes to his room without any minute
information of the theatricals. He is quite surprised
to find his room in disorder. But he is not allowed
to stop to wonder at the state of the room. He is
more astonished at the sound coming from the next
door.

Entering there, he "found himself on the stage of
a theater, and opposed to a ranting young man."
(182) Tom, who has come to them in time, helps Sir
Thomas and the stranger, John Yates, introduce each
other. "Sir Thomas received Mr. Yates with all the
appearance of cordiality which was due to his own
character,” (183) but he is really angry in his mind
"on finding himself thus bewildered in his own
house, making part of a ridiculous exhibition in the
midst of theatrical nonsense, and forced in so unto-
ward a moment to admit the acquaintance of a young
man whom he felt sure of disapproving.” (ibid.) He
cannot but pass his judgment on the project before
he gets a report in detail about it.

Sir Thomas comes back to the drawing room
"with an increasing gravity” (184). Here again he
is tormented by Yates, who talks about their project
engroséedly without considering the listeners’ feel-
ings at all. Sir Thomas is disgusted with his story
and "looked with inquiring earnestness at his daugh-
ters and Edmund, dwelling particularly on the latter
and speaking a language, a remonstrance, a reproof,
which ke felt at his heart.” (185)

His sons and daughters read his mind, but they
are silent and let Yates talk on. Sir Thomas knows
not from his childien but from Yates how they have
been engaged in the project. Yates ends his long
story by beseeching Sir Thomas for his indulgent
interest in their project. But Sir Thomas declares,
"My indulgence shall be given, sir, but without

another rehearsal” (ibid.) Their project is actually
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stopped. The important thing is that there is no
effort made either on the father’s or on his children’s
side at communication between them.

It is true that Edmund tells his father about the whole
acting scheme, and acknowledges "that his conces-
sion had been attended with such partial good as to
make his judgment in it very doubtful,” (187), but
it does not seem that Sir Tomas sees anything new
in his story to revise his idea of the Mansfield
theatricals which he has already made on the basis
of his direct experience of their theatrical activities
and Yates' story,

"Sir Thomas is always a commanding figure, his
weight of manner is genuine and effective. We
grant the sincerity and firmness of his motives, and
never questions his position as first defender of
Mansfield Park.” But he has his own troubles in
the management of his house. Mrs. Norris "domina-
tes"l0 his house. "His children do not love him and
he does not understand them."!

Mrs. Norris takes more initiative at §fMansfield
Park than Sir Thomas the head of the house. She
"arranges Maria's disastrous marriage, encourages the
dangerous theatricals,”1? and promotes "the superficial
and unprincipled education of the Bertram child-
ren.”13 Mrs. Norris gains so much ascendancy partly
because of "Lady Bertram’s sofa-bound inertia"l4 but
much more because Mrs. Norris has something in
common with Sir Thomas. It is their acquisitive
motives.15 Sir Thomas’ acquisitiveness is seen in his
idea of education and marriage. Their acquisitive
motives corrupt the moral aspect of Mansfield Park.

His children take Sir Thomas as the severe father.
Sir Thomas, "though actually an anxious father,” (19)
is awkward at being affectionate toward them. His
severity estranges his children. On the other hand,
the education his children have received gives them
self-esteem and pride, and induces them to think
and act independently of their father. Though they
repress themselves, they try to have their own way
behind his back. As for their education, Sir Thomas
is later driven to bitter repentance because of its
faults.

We readers are told by the narrator that Sir Thom-
as is severe. But his severity is not dramatized
until he stops the Mansfield theatricals deci-

sively, Until then his severity does not seem to

come out as the result of his behaviors, but it seemss
to work as a protective cover for him. He really
appears to be passive or defensive. David Monaghan
says that Sir Thomas suffers from "a kind of shyness
--or even apathy.”l8 But Sir Thomas’ apparent passi-
veness should be attributed to his good will and his
hesitation due to his lack of knowledge abcut the
new ways of life his children have been reacting to
in each one’s way.

Sir Thomas is lonely as head of the house. He
cannot find a person whom he can talk to and who
would listen to him either in Lady Bertram or in
Mrs. Norris. He cannot have intimate relations with
his children, either. Mansfield Park is pervaded
with uncommunicativeness.

Sir Thomas has to deal with the theatricals in
loneliness. He does not imagine what they have
planned their project for. He regards it as another
example of Tom’s way of indulgence. The counter-
measure he can think of is to stop it on the spot
and put his house in order. Therefore "The suppres-
sion of the scheme itself is not the consequence of
communicated sentiments between father and chil-
dren, the reasoned debate of people who open
their hearts to each other, but another cold fiat in a
relationship where so much is outward show.”l7 He
fails to get a truer image of the Mansfield theatricals
because of his arbitrary decision. The project
reveals a great deal to us, but Sir Thomas learns
nothing from it.

Sir Thomas appears to be the more lonely because
of Jane Austen’s way of representing him. He is
not allowed to have a confidant, nor are we allowed
to enter his consciousness except in just a few cases.
Sir Thomas is made by the writer to act by himself.
But Jane Austen’s way of his representation is her

criticism of the way he thinks and acts.

VI

Lovers’ Vows was among the most popular piays
in Jane Austen’s days. It is a German play trans-
lated into English. The author Kotzebue (1761-1819)
"was a Romantic, one of the early socialist and free
thinker. He believed in free love and was only a
Deist in religion, if not an atheist."!8 Encyclopaedia
Britannica says, "his popularity, not merely on the

German but on the European stage, was unprece-
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dented. Kotzebue possessed an extraordinary facility
in the invention of effective situations, and an unerr-
ing instinct for the theater."1% In spite of his popu-
larity, he "was condemned by a good many writers,
including Wordsworth, de Quincey, Coleridge and
Scott.”® Lovers’ Vows is mostly regarded as rubbish.2!

Here are the program for the Mansfield thea-
tricals and a capitulation of the drama Lovers’ Vows.2
Agatha Friburg {(who was seduced
and abandoned by Baron Wilden-

haim when young)

Mary Bertram

Henry Crawford Frederick (Agatha’s natural son)

John Yates Baron Wildenhaim

Mary Crawford  Amelia Wildenhaim (the Baron’s
daughter)

Edmund Bertram Anhalt (the parson and Amelia’s
tutor)

Mr. Rushworth Count Cassel (an unsuccessful

suitor to Amelia)

Verdun the Butler (at the Baron's

( castle)

Tom Bertram .
LCottager (who took kind care of

Agatha)
Mrs. Crawford Cottager's wife

Frederick a young soldier comes back to his village
and finds his mother Agatha dying in the streets for
want. They are very glad to meet each other and
an affectionate scene follows (which Henry and
Maria are absorbed in rehearsing).

Frederick has come back to get the certificate of
his birth from the church book., But he is told that
he has no certificate because he is a natural son.
He knows about his mother’s life. They are too
poor to take care of themselves and Cottagers give
them kind protection.

Baron Wildenhaim lives with his daughter Amelia
in his castle. She is now being proposed by Count
Cassel who is rich and of consequence without sense
and virtue. Amelia, who loves Anhalt, tries to avoid
marriage with the Count. The Baron asks her what
she thinks of the Count. While answering his ques-
tions, she expresses her liberal opinions about mar-
riage. (Fanny is dismayed at that question-answer
scene.)

The Baron tells Anhalt to talk to Amelia about
marriage, and he goes out hunting with the Count.

‘When Anhalt visits Amelia to do his duties, he is

proposed by her. He also declares his love to her-
(Edmund has joined their project to act that scene
with Mary.)

While hunting, the Baron is blackmailed by a
young man (Frederick) who has been roaming beg-
ging for money. The young man is arrested and
taken to the castle. The Baron knows from the
interview with the young man that he himself is the
young man’s father and that his mother is suffering
in the cottage.

The Baron is urged to marry Agatha, and he
decides to do so. At the last scene the Baron asks
Agatha to forgive him and she forgives him. They
embrace each other. Frederick is recognized by the
Baron as his son, and Amelia is allowed to marry
Anbhalt.

Margaret Kirkham asserts that Jane Austen laughed
at the last scene of Lovers’ Vows. As she puts it,
Kotzebue shows no moral insight into the Baron's
scandal, nor does he refer to the deprived life Aga-
tha and her son have been forced to lead. Agatha
is represented as an object of pity.28

It would be a long story to enumerate various
explanations suggested by critics about Jane Austen’s
intention of using Lovers’ Vows in her novel. But
there seems little need for us to know about Lovers’
Vows to understand her novel. What we can know
about Lovers’ Vows from what each character in
the novel thinks of it and how they use it in the
Mansfield theatricals is enough for our purpose.

The way Edmund and Fanny approach to the
Mansfield theatricals and Lovers’ Vows seems to be
too serious. Everyone at Mansfield Park, however,
is sure that the project would not have been planned
if Sir Thomas had been at home. We need not
discuss the propriety of Sir Thomas’ idea of playact-
ing. We have only to take it as a fact. The fact
that Sir Thomas would not admit playacting in
his house, and that Edmund and Fanny are against
the program considering Sir Thomas who is always
in some danger can be taken as the premise on
which we understand the threatricals at Mansfield
Park.

The Mansfield theatricals develop following their
own inner logic. The theatrical chapters are repre-
sented in dialogue and we can go into their project

without . any preliminary knowledge. We can see
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with our own eyes how the crisis comes into being
and the morally weak sides of Mansfield Park are
exposed. The people at Mansfield Park reveal
themselves through their participations in the project
and by their recollections of their project stopped by
Sir Thomas, and go into new relationships with each
other. "There is no doubt that the chapter of
theatricals is the most masterly part of Mansfield
Park."?! The end of the unfinished theatricals is the
very beginning of a new real-world drama of

moral regeneration at Mansfield Park.
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In September 1877, when Willie was nearly four
years old, his three elder brothers were sent to
boarding school in England, at Dover College, and
the gap in age that divided them became wider
still. During the next few years, except for the holi-
days, Willie had his mother and her love all to him-
self. I suppose that this was one of the most impor-
tant periods in his long life, for though he was to
write only a little about it in his reminiscences, his
early boyhood and his mother’s illness and her death
had a profound effect on his character which en-
dured to his own death. Her love, her protection, her
physical beauty, her comfortable apartment, and her
elegant pattern of living—all were suddenly torn
away from him and replaced soon after by an envi-
ronment so alien and bleak and so lacking in affec-
tion that it scarred his mind forever. (1)
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“I'm going to take you down to Blackstable tomor-
row,” he said. “With Emma?” The child put his
hand in hers, and she pressed it. “I'm afraid Emma
must go away,” said Mr. Carey.

“But I want Emma to come with me.”

Philip began to cry, and the nurse could not help
crying too.

But Philip went to her, and hid his face in her
bosom, and wept as though his heart would break.
And she, feeling that he was almost her own son—
she had taken him when he was a month old—con-
soled him with soft words. (2)
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“My uncle toadied to the local squire,” Willie told
me. “And the man was just a vulgar lout. He’d never
have been tolerated in my mother’s drawing room.
My uncle was a cracking snob. I was never allowed
even to speak to the local tradesmen.” (3)

LDX>RPRCHHTEF vy b - — 2 DHFL
TONA XTI UV —ROBEREO € — & DEDEFED



W. Somerset Maugham 99

WHIKEBRZBATH S22 bbb, 7085, W
PUL V10T URDE —~ L DB TOBEDITH 0 #E
MHEHEOESLSIT, T—2Nigtzdh, v=hAls
o, Ll vvts b - A RBERPBL
T, ML CORKXZBEIHL T 5,

) &bt

EFRSRIIFE 57800, - sk, HFENh238
TEEE, %D, P HOBMSH LTS . DERR
DRFMATERBATH D W57 5 ATHE-II
BDIECIEEBORETF, 2L T, BEMVENC LD
BEHY—EE— 2082 5L DA zBueo oS
5o HOHIEH/NE Of Human Bondage Ti3 T (Dé %
ba ATSRITH 20 A TEBILTL B, ZOREDI:
DIHH S FICHEL BEY, FABICERTH-12h
LV S EHEITAN SN TN A, BHICHAO LD RS
BLT 585 &, BTHILKHY, BREICIZEDOL 0
RAZTYH, DL D ETTHICHS & A%, FHO
D74 Y o THREL LNEUHT 3. B, 787 ICHIR
U7z The Vagrant Mood DR, 4 %Y 2D/NREKD
F=INE e Riy b@é% 5&101,\'(‘ [7—/7 WVEF
i, DEVEE DITNE SNEEENTRO S DER S
DITEL Lo 190, CARERZERT 2 AISL &
BoTIWMIEWLN D17, 201D iomME T
Wi SH, BHRITEEREE AL ONLRIS . &
b OMEXBTHMEDI DI, LhTAL, BOK
T5TWe ZUT, ARBOHLZBEZAR EES 17
55 LEABEB, RET DY SESEAM
ERPLEALOHTIER-TLES, | EXELED
ESRESTOBY, 749 » FOANRE ARCES
DELDOEBMTELHS 5. %12, 1€ MBS ICRK
D& S IREHOUHZE 3B OEHFL LT3,

“One day,” he said, “I'd gone up to London for
the day with my uncle, and late in the afternoon he
decided that he would stay the night in town. But
he wanted me to go back to Whitstable, so he sent
me off to the station alone with the money for my
ticket. But there was a long queue outside the third
-class ticket office. So I took my place in the queue.
But when it came to my turn to ask for my ticket to
Whitstable I couldn’t get the word out. I just stood
there stammering. People behind me were getting
impatient, but I still couldn’t say “Whitstable.” Sud-
denly two men steppod out of the queue and pushed
me aside. ‘We can’t wait tall night for you,’ they said;
stop wasting our time. So I had to go to the back

of the queue and start all over again. I'll never

forget the humiliation of that moment—with everyone
staring at me.” (4)
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A few years later because the war started he came
to the United States and he gave his first public
talk in Chicago for the British war relief in 1941.

He had stammered badly but he had had treatment
and thought he could finally address the audience
and I introduced him to the audience in Chicago.
(6
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Wuen Willie was ten years old, standing on the
quayside at Dover holding up his hand and crying,
“Porteur | Cabriolet!” the most bitter period of his
life began. )

“I shall never forgert the misery of those next few
years,” he told me. (7)
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He had had so little love when he was small that
later it embarrassed him to be loved. It made him
feel shy and awkward when someone told him that
his nose was good and his eyes mysterious. He did
not know what to say when someone paid him a
compliment, and a manifestation of affection made
him feel a fool. (8)
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1 am attached to England, but I have never felf

myself very much at home there. I have always been

B B

shy with English people. To me England has been
a country where I had obligations that I did not
want to fulfil and responsibilities that irked me. I
have never felt entirely myself till I had put at least
the Channel between my native country and me.
Some fortunate persons find freedom in their own
minds; I, with less spiritual power than they, find
it in travel. (9)
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The only excuse I can make for his attitude, be-
sides his youth, is that for him England signified
constraint and convention, whereas France signified
freedom and adventure. (0 _
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1 was glad to earn a great deal of money as a
dramatist. It gave me liberty. I was careful with
it because 1 did not want ever again to be in a

position when for want of it I could not do anything

I had really a mind to. (3
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My sympathies are limited.I can "only be' myself,
and partly by nature, partly by the circumstances of
my life, it is a partial self. I am not a social per-
son. I cannot get drunk and feel a great love for
my fellow-men. Convivial amusement has always
somewhat bored me. When people sit in ale-house
of, drifting down the river in a boat start singing I
am silent. I have never even sung a: hymn. I do
not much like being touched, and I have always. to
make a slight effort over myself not.to draw away
when someone links his arm in mine. I can never
forget myself. (4 .
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Willie died on December 16, 1965. Looking back,
I realize that though I sometimes feared him, I was
fond of him; but I am afraid I never understood
him. Very faw of his friends ever pierced the layers
of morbid shyness caused by the the misery of his
youth; few ever caught a glimpse of his real charac-
ter. (9
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His wedding present to his wife would be all his
high hopes. Self-sacrifice! Philip was uplifted by its
beauty, and all through the evening he thought of
it. He was so excited that he could not read. He
seemed to be driven out of his rooms into the streets
and he walked up and down Birdcage Walk, his
heart throbbing with joy. He could hardly bear his
impatience, He wanted to see Sally’s happiness when
he made her his offer. (8
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; a passion of self-sacrifice welled
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W) in him. Notwithstanding everything, though his
love now was dead and he felt for her an almost
physical repulsion, he would marry her. He laughed
mirthlessly. What would his life be? He couldn’t
help that. He didn’t matter. It was the only thing
to do. He felt wonderfully exalted, and yet very
humble. 7
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The sick man turned his head a little and greeted
him with a smile. Philip was astonished, for there
was a change in him, an extraordinary change; his
eyes had no longer the terrorstricken look, and the
pinching of his face had gone: he looked happy and
serene.

“I'm quite prepared now,” he said, and his voice
had a different tone in it. “When the Lord sees fit
to call me I am ready to give my soul into his hands.”

He knew he was going to die: he
was resigned. He only said one thing more: “I shall
rejoin my dear wife.,” (9
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I discovered a second reason for Willie’s unhappi-

ness a few days later during my stay on that occa-

ion at the Villa Mauresque.
We had dined alone together, and Marius, the

-]

butler, had come into the drawing room to clear
away our coffee cups and to say good night. Willie
had been silent for a while. I looked up and saw
tears flowing down his wrinkled, sallow cheeks.

“Ive been such a fool,” he cried. “And the awful
thing is that if I had my life all over again I'd pro-
bably make exactly the same mistakes.” “What mis-
takes?” 1 asked.

“Mer-my greatest one was this,” he stammered. “I
tried to persuade mywself that I was three quatters
normal and that only a quarter of me was queer—
whereas really it was the other way round.”

For a while Willie was silent.” Into his eyes had
crept a look of intense sadness.

“I feela deep sense of failure,” he said, “complete
and utter failure.” @0
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I heard much about him. It occured to me that
there was in what I was told the subject of a novel,
and I read the only life of him that at that moment
existed. I kept the idea in my mind. 1 kept it for
over ten years. When I went to Tahiti, it was with
the notion of finding out what I could of Gauguin’s
life and here again I came across a number of per-
sons who had been more or less connected with him.
At last I found myself ready to write the novel I
had so long contemplated. It was written during
the summer of 1918 while I was recovering on a
hill-top in Surrey from the tuberculosis I had cont-
racted earlier in the war. @)
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“Is there a Mr. Strickland?” I asked.

“Oh yes; he's something in the city. I believe
he’s a stockbroker. He’s very dull.

“Are they good friends?”

“They adore one another.
He’s very quiet. He’s not in the least interested in
literature or the arts” “Why do nice women marry
dull men?”

“Because intelligent men won’t marry nice women.”

I could not think of any retort to this, so I asked
if Mrs. Strickland had children.

“Yes; she has a boy and a girl.
school.” €9
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My Dear Amy,

I think you will find everything all right in the
flat. I have given Anne your instructions, and din-
ner will be ready for you and the children when
you come. I shall not be there to meet you. I have
made up my mind to live apart from you, and I
am going to Paris in the morning. I shall post this
letter on my arrival. I shall not come back. My
decision is irrevocable.

Yours always,
CuarLES STRICKLAND. 3
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But how strange it was that the creative instinct
should scize upon this dull stockbroker, to his own
ruin, perhaps; and to the misfortune of such as were
dependent on him, and yet no stranger than the way
in which the spirit of God has seized men, powerful
and rich, pursuing them with stubborn vigilance till
at last, conquered, they have abandoned the joy of
the world and the love of women for the painful
austerities of the cloister. Conversion may come

under many shapes, and it may be brought about in

many ways. With some men it needs a cataclysm, as
a stone may be broken to fragments by the fury of
a torrent; but with some it comes gradually, as a
stone may be worn away by the ceaseless fall of a
drop of water. @)
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“Dear child, he has genius. You don’t think I
believe that I have it. I wish I had; but I know it
when I see it, and I honour it with all my heart.
It's the most wonderful thing in the world. It's a
great burden to its possessors. We should be very
tolerant with them, and very patient.”
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“I don’t want love. I haven’t time for it. It's
weakness. I am a man, and sometimes I want a
woman. When I've satisfied my passion I'm ready
for other things. 1 can’t overcome my desire, but I
hate it; it imprisons my spirit, I look forward to the
time when I shall be free from all desire and can
give myself without hindrance to my work. @
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I had been thinking of it too. It seemed to me
that here Strickland had finally put the whole exp-
ression of himself. Working silently, knowing that it
was his last chance, I fancied that here he must
have said all that he knew of life and all that he
divined. And I fancied that perhaps here he had at
last found peace. The demon which possessed him
was exorcised at last, and with the completion of
the work, for which all his life had been a painful
preparation, rest descended on his remote and tor-
tured soul. He was willing to die, for he had fulfilled
his purpose. €73
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“I don’t know any life that’s so full of happiness
as ours. I wish I could make you feel what a won~=
derful privilege it is. One can serve God in every
walk, but we stand nearer to Him. I don’t want to
influence you, but if you made up your mind—oh
at once—you couldn’t help feeling that joy and relief
which never desert one again.”

“I wonder if you're not oversensitive about your
misfortune, Has it ever struck you to thank God for
it?”

“As long as you accept it rebelliously it can only
cause you shame. But if you looked upon it as a
cross that was given you to bear only because your

shoulders were strong enough to bear it, a sign of

Iﬁ %

God’s favour, then it would be a source of happiness
to you instead of misery.” &9
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Lifel That was he wanted. At last he would come
to close quarters with life. And perhaps, from Tokio
or Shanghai it would be possible to tranship into
some other line and drop down to the islands of the
South Pacific. A doctor was useful anywhere. There
might be an opportunity to go up country in Bur-
mah, and what rich jungles in Sumatra or Borneo
might he not visit? He was young still and time
was no object to him. He had no ties in England,
no friends; he could go up and down the world for
years, learning the beauty and the wonder and the
variedness of life. €9
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I had long had in "'mind the character of Rosie.
I had wanted for years to write about her, but the
opportunity never presented itself; 60 P.i
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In my youth I had been closely connected with
the young woman whom in this book I have called
Rosie.

She had grave and maddening faults, but she was
beautfiul and honest. The connection came to an
end as such connections do, but the memory of her
lingered on in my mind year after year.

I knew that one day I should bring her into a
novel. 6
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She had something of the florid colouring of He-
lena Fourment, the second wife of Rubens, that
blonde radiancy, with eyes blue as the sea at mid-
summer and hair like corn under the August sun,
but a greater delicacy withal. 69
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But the more I thought of it the less inclined I
was to] waste my Rosie on a story even of this
length. Old recollections returned to me. 1 would
make her the wife of my distinguished novelist.

The Uncle William, Rector of Blackstable, and
his wife Isabella, became Uncle Henry, {Vicar, and
his wife, Sophie. The Philip Carey of the earlier
book became the I of Cakes and Ale. 83
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Her short nose was a little thick, her eyes were
smallish, her mouth was large; but her eyes had the
blue of cornflowers, and they smiled with her lips.,
very red and sensual, and her smile was the gayest,
the most friendly, the sweetest thing I ever saw.
She had by nature a heavy, sullen look, but when
she smiled this sullenness became on a sudden in-
finitely attractive. She glowed, but palely, like the
moon rather than the sun, or if it was like the sun
it was like the sun in the white mist of dawn. ¢4
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She was like a clear deep pool in a forest glade
into which it’s heavenly to plunge, but it is neither
less cool nor less crystalline because a tramp and a
gipsy and a gamekeeper have plunged into it before
you.” 6%
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Liza of Lambeth
——W. S. Maugham and His Realistic Work—
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In Liza of Lambeth I described without addition
or exaggeration the people I had met in the Out-
Patients” Department at the Hospital and in the Dis-
trict during my service as an Obstetric Clerk, the
incidents that had struck me when 1 went from
house to house as the work called, or, when I had
nothing to do, had seen on my idle saunterings. My
lack of imagination obliged me to set down quite
straightforwardly what I had seen with my own eyes

and heard with my own ears. (2)

(2)
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The messenger led you through the dark and

silent streets of Lambeth, up stinking alleys and into
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sinister courts where the police hesitated to pene-
trate, but where your black bag protected you from
harm. You were taken to grim houses, on each
flcor of which a couple of families lived, and! shown
into a stuffy room, ill-lit with a paraffin lamp, in
which two or three women, the midwife, the mother,
the “lady as lives on the floor below”, were standing
round the bed on which the patient lay. (3)
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Liza looked round for help. At the beginning of
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the altercation the loafers Jabout [the public-house
had looked up with interest, and gradually gathered
round in a little circle. Passers-by had joined in,
and a number of other people in the street, seeing
the crowd, added themselves to it to see what was
going on. (4)

ZLUT, ZOBBEHEI, VWANWARZT KN4 2%
BAlkhBs, COEBY - 2B bT TN, BRT
V72 ) ~ROBVBZADORIZAST, »5BEEOHR
PEARESHRPERET S, #E-ALLUTHIETZE
B2V REDBRIBETH 5. 3 51T, {EROEL
By — i3RI Ty FIZA B

“Oh, she’s got some pluck in’er, she’as!”

“Thet’s a knock-aht!” they shouted as Mrs. Bla-
keston brought her fist down on to Liza’s nose; the
girl staggered back, and blood began to flow. Then,
losing all fear, mad with rage, she made a rush on
her enemy, and rained down blows all over her
nose and eyes and mouth. The woman recoiled at
the sudden violence of the onslaught, and the men
cried:

“By God, the little 'un’s gettin’ the best of it!”

But quickly recovering herself the woman closed
with Liza, and dug her nails into her flesh. Liza
caught hold of her hair and pulled with all her
might, and turning her teeth on Mrs. Blakeston tried
to bite her. And thus for a minute they swayed
about, scratching, tearing, biting, sweat and blood
pouring down their faces, and their eyes fixed on
The audi-
ence shouted and cheered and clapped their hands.
(5)
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FYRXLDELBEONTNEY -2 Thdhbo

one another, bloodshot and full of rage.

(3
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“You ’are got’er insured, Mrs. Kemp?” asked the
midwife. She could bear the silence no longer.

“Trust me fur thet!” replied the good lady. “I've
’ad’er insured ever since she was born. Why, only
the other dy I was sayin’ter myself thet all thet
money’ad been wisted, but you see it wasn’t; yer
never know yer luck, you see!”

“Quite right, Mrs. Kemp; I'm a rare one for in-
surin’. It’s a great thing. I've always insured all my
children.” (6)
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“Do you deal with Mr. Stearman?” asked Mrs.
Hodges.

“No, Mrs. 'Odges, for undertikin’ give me Mr.

Footley every time. In the black line’e’s fust an’ the

rest nowhere!”

“Well, thet’s very strange now—thet’s just wot I
think. Mr. Footley does ’is work well, an”e’s very
reasonable. I'm a very old customer of ’is, an”e lets
me ’ave things as cheap as anybody.”

“Does ’'e indeed! Well, Mrs. 'Odges, if it ain’t
askin’ too much of yer, I should look upon it as
kind if you'd go an’ mike the arrangements for Liza.”
(7
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“I’'ve been very unfortunate of lite,” remarked Mrs.
Hodges, as she licked her lips, “this mikes the
second death I've ’ad in the last ten days—women,
I mean, of couse I don’t count bibies.” (8)
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“It is many a long day since I got up from read-
ing a book with a feeling of absolute disgust; —

& g Mr., Maughan has been

nosing in the gutters, and has brought the resuit of

his investigations so light; a rank result—unpleasant,
unhealthy:----: )]

Eiz, mEY B AKRHE S DI, RR2HHL
TWBTIAHRBRIIDDIZEV S,

Even my mother, who was devoted to him, wrote
in her diary, “Willie’s book came out, Liza of Lam-
beth, a most unpleasant story.” (0

VEGDONED, HENICEBENTH 0N ADHERE
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Despite its tragic conclusion it is not altogether
a sombre novel. It has vitality, exuberance and a
passion for life on every page. The account of a
humble crowd of people enjoying their holiday" con-

veys a real understanding of the lower classes. (2
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Robin Maugham : Somerset and All the Maughams,
Greenwood Press, 1977.

Klaus W. Jonas : The World of Somerset Maugham,
Greenwood Press, 1972.

Robert Lorin Calder ; W. S. Maugham and the Quest

for Freedom, Heinemann, 1972.
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W. S. Maugham ; Liza of Lambeth, Henemann, 1966.
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1 The Summing Up, p- 160.
2 id, p. 161,
3  The World of Somerset Maugham, p. 40.
4 Liza of Lambeth, p. 104.
5 id, p. 109.
6 id, p. 134,
7 id, p. 135,
8 id, p. 132.
9 Somerset and All the Maughams, p. 142.
10 id. p. 142,
11 Of Human Bondage, p. 759.
*12 The World of Somerset Maugham, p. 43.
13 Somerset Maugham and the Quest
for Freedom, ' ‘ p. 44.
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Influence of Hardness Varied by
Surface-Treatment on Delayed Frac-
ture Strength of High Tension Steel

(4 th Report, Fundamental Study on Delayed Fracture
of High Tension Steel)

Yasuyoshi IWAI and Junichi ARIMA

Jornal of the Society of Materials Science Vol. 32, No. 361, pp. 1114~1119 Oct. 1983.

In the previous paper, the results of delayed fracture tests on Cr-Mo high strength steel (SCM435)
subjected to plastic deformation by surface-treatments were presented and the influence of surface
roughness and compressive residual stress due to surface-treatments were discussed.

In this study, cantilever bending delayed fracture tests and static bending tests were performed to
examine the effect of hardness on the delayed fracture strength of SCM 435 surface treated specimens.
The methods used for surface-softening were decarburization and ‘induction heating, and those for
surface-hardening were nitriding, carburzing and induction hardening. The results for these specimens
were compared with those without surface-treatment.

The main results obtained are as follows;

(1) The delayed fracture life of the decarburized specimens was largely prolonged under high
applied stress.

(2) In the case of the induction softened specimens after the heat-treatment, the delayed fracture
limit increased remarkably without reducing static strength level so much.

(3) On the other hand, the susceptibility to hydrogen embrittlement for all the surface-hardened
specimens mentioned above increased and it was affected by both hardness and its distribution in the
vicinity of the surface. The effect of compressive residual stress caused by surface-treatment was not

recognized.
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X-Ray Investigation of Stress Meas-
urement on Heat Resisting Materials

(On the X-Ray Elastic Constants and the Residual
Stresses of Nickel Base Alloy)

Junichi ARIMA and Yasuyoshi IWAI

Jornal of the Society of Materials Science Vol. 32, No. 354 pp. 277~283 Mar. 1983.

The elastic constants of nickel base alloy at high temperatures were studied by the X-ray method
with a new apparatus consisting of a horizontal type tensile testing machine and a vacuum furnace.
Residual stresses due to precipitation hardening were also studied. In connection with the above
experiments, the authors performed the observations of microstructure of the material at various
temperatures.

After the heat treatment for precipitation hardening, all the plate specimens of Inconel X were
finished and then electropolished before being exposed to X-ray. The characteristic X-ray of CrKB
was irradiated on them through a thin beryllium foil, and the strain was determined by measuring
the diffraction from (311) atomic plane by means of the conventional sin2¢ diagrams using counter
technique.

The conclusions obtained are as follows;

(1) The elastic constants of Inconel X obtained by the X-ray technique are in good agreement
with those measured mechanically within the experimental errors.

(2) The lattice spacings or lattice constants changed about 5.2 degree in 26 from room temperature
to 923K. Consequently, it is necessary to take great care of slight change in temperature for stress
measurement by X-ray.

(8) For precipitation hardened Inconel X, the compressive residual stress is generated on the

surface and remains from room temperature to about 700 K.
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Warm Temper-Forging of Carbon Steel

—— A New Thermomechanical Treatment ——
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Stress Analysis around Circular Hole
in Infinite Plate with Rigid Disk
(Case of Load Applied to Disk)

Iwao MIZUSHIMA and Minoru HAMADA¥*

Bulletin of the Japan Society of Mechanical Engineers, Vol. 26, No. 218 (1983—8), p. 1296~1301.

A contact stress problem of a plate with a disk
inserted in a circular hole is one of the important
and fundamental problems in machine design. The
problems of an infinite plate subjected to uniaxial
tension or compression were solved in authors’
previous papers. The method of stress analysis ad-
opted in these papers is a numerical one using a
general solution of a stress function expressed in the
polar coordinates, in which the values of coefficients
of the stress function are adjusted recurrently so
that the boundary conditions around the hole may
be satisfied.

The case when an in-plane load is applied to the
disk in the infinite "plate as shown in Fig. 1 is
treated in this paper. Stresses and displacements
around the hole are analyzed numerically by the

method used in the previous papers. It is assumed

Fig. 1 Infinite plate with a rigid disk inserted
in a circular hole

* Professor, Faculty of Engineering, Osaka Univer-
sity.

that the disk is rigid and that the disk and the hole
have identical diameters when unloaded. As shown
in Fig. 1, the disk is separated partially from the
plate by the load.

Distributions of stresses and displacements around
the hole are calculated and are shown in some
figures. The problem of a large circular plate fixed
at the edge with a concentric hole where a rigid
disk is inserted as shown in Fig. 2 is also solved in
order to check the condition of support of the infi-
nite plate. It is found that the results of the infi-
nite plate almost coincide with those of the circular
plate. The present results are also compared with

other approximate solutions and experimental data.
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Fig. 2 Large circular plate with a rigid disk
inserted in a concentric circular hole
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On the Stress Concentration in a Strip with a Single
Row of Circular Holes Subjected to Tension
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Flow Separation and Heat Transfer in Radial
Flows between Two Parallel Disks
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Optronic Controllable Functions of S-Type Negative
Resistance Circuits Using Photo-Coupled EETs
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Optically Controllable S-Type Nega-
tive Resistance Presented by a Com-
binational Connection of Photocou-
pled FET’s

Haruo TAKAHASHI

IEEE TRANSACTIONS ON ELECTRON-DEVICES (U.S.A.)
vol. ED-30. No. 6, pp. 647~652. June 1983.

A negative resistance circuit constructed with a combinational connection of photocoupled FET’s is
proposed, which indicates optically controlled S-type negative resistance characteristics.

The circuit can be used as a reciprocal switching element with two external light inputs and an
application to optoectronic flip—flop operation is presented. Moreover, a bidirectional S-type negative
resistance circuit is proposed, in which three external light inputs may change widely the bidirectional
S-characteristics. As applications of the circuit, phase control operation of an alternatively applied
voltage, and bilateral relaxation oscillation are demonstrated.

In this paper, conclusions are summarized as follows;

" It has been shown that photocoupled FET-type optocouplers originally desigined as circuit coupling
devices can be utilized as opoelectronic functional elements with optically controlled negative resis-
tance by"a simple combinational connection of these opocouplers. The present negative resistance
circuit has the current controlled-type negative resistance characteristics and holds the ability not only
to transform the circuit state from OFF to ON by an external light input, but also to reset from ON
to OFF by another light input.

A Dbidirectional negative resistance circuit, independent to the polarity of the applied voltage, also
has been proposed. It has been experimentally confirmed that the breakover voltage and the hold
current for desired direction can be widely controlled with three external light inputs, and that appli-
cation examples such as optoelectronic phase control operation and optically controlled bidirectional
relaxation oscillation can be easily realized.

The switching speed and’ the current limitation of the present circuits are mainly restricted by the

switching time of the FET (154s) and the allowable current of the LED (60 mA).
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Formation of Maleic Acid by the Anodic Oxidation of Thiophene
at a Lead Dioxide Electrode in Aqueous Acidic Solution

L S

BIALERL LU TEWAEILE, Vol. 51, No. 3, 333~337 (1983)
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