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A Study on the Behavior of the Piston in the Air Cylinder

Katsuya KAGA
Atsumi UEDA
Hajime AKASHI

Considering the application to the arm of an industrial robot in mind, we studied the characteristics

of piston movement under low pressure in a pneumatic servo system.

As a result of our experiments, we could reduce the overshoot of the piston considerably by

connecting it to various damping cylinders.
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On the Signal Transmission in the Pneumatic Line

Toshiya SAKABE

Analysis of the pneumatic transmission lines must be treated with the distributed constant circuit.
In this study, The analysis is used the transmission theory in electronics, taking an electric-
pneumatic analogy method. Transmission lines in this experiment have used the viny tube, which
have two kinds of terminated lines condition. One of them is closed-ended line, the other is

pneumatic resistance terminated line.

Main results of this study can be summarized as follows,

1) It is found that frequency response of transmission closed-ended line, in this experiment,
is appliciable for the theory, but value of amplitude ratio is different from that of the theory.

2) Resonance frequency in resistance terminated line is easily found out by the diagram of the theory.
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Studies of Working Conditions on Superfinishing

(Finishing Effect of Carbon-bonded Abrasive Stone)

Yoshio TANAKA

This paper describes the working conditions of superfinishing for carbon steel and cast iron.

Generally speaking, it is not so easy to get a mirror surface by superfinishing, but in these

experiments we got a mirror suaface more easily by using carbon-bonded abrasive stone after

superfinishing.

The main results of the experiments are as follows:

1) Cast iron and high carbon steel are more suitable for making a mirror surface than low carbon

steel.

2) The surface of work polished with carbon-bonded abrasive stone after superfinishing, was more

brightened than the surface ground by super-finishing, but the surface roughness did not improve

so much.

3) The deformed layer polished with carbon-bonded abrasive stone after superfinishing was about

one and a half times as thick as the layer made by superfinishing.
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Characteristic of Heat Transmitting Surface with Impact of Jet

(Ist Report, Case of Two~Dimensional Free Jet

which Strikes on Surface Perpendicularly)

Makoto NAKATANI

Abstract—We are to research the characteristic of a heat transmitting surface with the impact

of jet. The jet is often used on an industrial equipment, that is the industrial manufactures are

cool or dry with the jet.

In this paper, we are to report on the heat transfer by two-dimensional free jet which perpen-

dicularly strikes on a flat plate which is primarily considered to be the basis.

1 UM E

THHUSOEETRECEWT, HROBNPERLS
RICAT) oD L LEERSBAWbR S, COFE
AR OREYEEOREHIEC X - THENA
BCEETE BFEND B,

MR RS L TR IN T\ 523, HEE
HOEBRBARCERAT LN S & 5 is-» R DIREFIR
o ThbDL Y THDH, REDLY RHEEL BiRE
D7 Fav—rRWTI ORROWFELTolc. TRFE
H52 § o 0FEaBWT, N SEEEROEEE
B DERCHIRELTWS, LrlanbirEr LT
H—OBFHIVEREIC BEICY 5 FAC oW THE R
RERE TR THELT>T»A LD TH %,
EFHERERRCERY B &, BRhoEsmet U T
FLTWBEAC, BT R B ECY 2 HAR
Y, HEERC L AEAAKLRENCHERA LT3
bDTH D,

ORI HENTR, FTE0ABLEL N B~
D 2 RICE A ECEEIC Y BIFSC D T OO
BA#ETsr L dic, SHETEE IR T 3RS
Re oEBRHAXITS.

2 & =

OB NTHERTAEBERROBED CH 5,
Ao i BEHIR & W L LB

Az s AEIR
E i ZBAECz 2 EE
F i EaER

H sR&¥HLOLHEEOER

I {EEEC 2 5 EBiR

Nuo; L F&ER 2 MR (=ao Ao/A)
Nuy s B 2V M

? s EREEOBE

Po 3 L EZRBDEN

Po 3 KRR

Q iEE

Re s V4 2 VB (=u0 Aofv)
to sWREHLUBRORE

tw  BEEHORE

uo 5 REWRIK & i UEEE

z 5 K EERENS R R
z o REURR & H UoF Bk
an 3 SEERRER



24 o I

o 3 L ERABRER

ar 3 RETREEE

A ek (D ORMEER
v ik (EERD OB

3 XBRRBLEBHR

EBEEOERY M1 R, REXXEEAMR IO
BRLDEHETHREML 2 VL, 2KTTHERE 4

ERE  EKY
//QS§Y/ //// BEmELY—v

N

e | [ 7 A
| AL///ME
A
b & LT
L——’fﬁUo
y
e R e =
L B E A L
H1 EBREEME

Bl OB Y E T ABBEEREAL Dit->Tn5b, RE
HL/ ANVEE YV — v LA EREACETCBE T2 L
Sl TH b, FBHEHREDIRSHL OL O
10~250mm I E 2 5h 555 K LTHD, ZOmE
R 2 Rt & ) e EBRENTER RO ).

i ot
R O) i\\C)
JAVAVAY VAN

NN DOV

ZQ%% 4@H

H2 BERIELEEE

E—4
b
// ®  wEm

VAVAYAYAYAYAY,

o UEBRENH#EONEY h—FL 7 R
B = P RBEHERAWCHIEL, FrE ©RE M UEE
(10, 158 L 20mm/s) 27cb L 5FE+%, ok
b —~EFRRVCEN Y52 5 RER E 25 O THEE
BPARRORT Lz,
EEREOWER B2 DE#E OOO® H—0EE
WighkdHice —2 b BEXHEEL, EREO,
LEAEOR LUOREBHAD Ltk H i3, I
LICRARBESANOROFEM 4B v, BIBLME

%

ER e~ 2 2R AEREHOBEY R —CfFo. &t
BIRLEEDRAIEL0.3¢ © C.C BEXFLHV, 64
REC T CEEIRTHE L. 20X R
HENERORROBENR— oz b &, EREE
i - BEE L& I ZRETHE, chiERE
PHERICE > TERELNHEEQ keal/h 272D

Q=0.8FE I

CEhRkED, MEAAe -2 X ZEROHERKC0.2¢ D=
yu i kE, TOENLH I AT~ ThEBNTHE
r OB 3 o, ToRIBAERE L LT
TREELH, EEEEREESRCE > TiTolk. #
HEEE R Ao 15 mm (R EAFTROER
100 mm) (/hXLLTHBOT, OHOBEERT
WhRoRFiEERr 2505, $iobb R
EZ ar kcal/m? h deg I3

_ . _08E I ..
= TECtu—to) | Fltu—1o) @

LOREB, THLOUELXE v, HEHFLTIT I,
ek, COPFECHWREKREHRL 2 XVIER 10mm T,
HEFH=10, 50, 80, 100, 150 3§ X X 200 mmiT D>
T 2% 0 ~300 mm (L X THFr -7z,

I EBHERLZOEER

4.1 2RTEEH 2 X TTBEBEERIC oW T O
BE L, —BICHEREE T Y v v o 7 HEi, BBEE
B L OFGEERO 3 SOERCHT SN S, B 1 OFER
VISR DHUOEEE ue I HGEEE o L& L WIS T, 1§
12/ A <5 DEIFTH 5, 5 2 O FIBRIALEE e
R EFEE OFFRCK L H L TSI,
z/Ao = 15 OFIFHLEE 3 OFIRT, © & TRHOHEE
ue BEHE 2 W EBIL CRBADTH, s Hozihb
a 7 EBACERE Y E CBE L CAROMEERTG
IE—ETHD, HEE2 B FCHEL T Lsi-
T, KEREBREERIRBCBL LT bDEEL
b, ¥t YRR LD THRORTRBEERL, L&
ZENLEBRENRET I LI - TETL, BIgH
NCTEFFIC 3 5P R DB DA IR TR & 2
RFEIND,

B E3 B—Hle UTHARCKT S 4o=20m/s,
H=200 mm DBEOHRERKOHEN OKTFLRT

¥, TNHBRO L &R RIEDIEERC R WT
RABDUED S 0, ChiB—IC & 25 SREEHOBENE
DHIFEIC & > THEND BN B, TinbbBHREEMOBRES
HEHEL, WEHL MBCEERNE o/ Ay TEE
Lo B4 Thd, & DERECSWTHRN



A ST O BR A 25

R3 MWEOEESN

1.0

Uom/s |[H/Ao

¢} 10 5

0.8 Q 10 10

® 10 15

® 20 5

0.6 o | 20 |10
®

k 20 15
0.4
0.2
m
0 o

x/AY
B4 HEELOBRES
DHEME DR DILDC L atbh s, 7ok & OWE T
ALEREHLOIENR 10mm O DT, FEDORE
ELIeTHELRT- 2.

4. 2 EFREEE EHEBRCLDEFRREER
DEERRO—FI% B§ WRT. Shid u=20m/s T
H% 10, 50, 80, 100, 150 ¥ L 1X 200 2 BILX 2/
BThD, LD LEREDHE & ZRY H=80 THRA
Lich, ThEDHBRAELTH, NELTHETTS
Zenibnk, COBRFEIBIbLIABD DI,
X EREDBEEE o & #0=10, 15 LT 20m/s 1T
DONTRHIECH L TR LI R RLADO2EE T
BB, CORNPLREHURENEILL TS, LEXE
DEIZZRIEIC H=80 T LR T R KEXRTC
LhibomBb, THEEHSY © H/Ao= 8 ~10 THEXK
BExERTEWIRRE T~ L Tn5b. iz, 2%
TCEHEBHRERE ML 0% — RS w0 TH B+ 507T
H55, AROESYEEAATHNOFT L REX
R, 2/Ao=5T Z DFEIFHLE TH L& BHEFO
OREMTIIC ORETCREH AW EBREE 2
HhBe, COMEODBHERDOESALZOZECLD

(P—Pwx) / (Po—Px)

Qo Kcal/m?h deg

WhaiElih, ToFhatz/A=8 ETRAE LDk
D ONBCHRMELRT LBA &L E3RRGEEERNR

200,

Uo=20m/s
H mm
° 10
° 50
° 80
e | 100
b015() A\ e | 150
I ° | 200
S
=
'
=
:2 100
"
5
0
0 100 200 300

X mm

RS RerddnER

250
® Uo=10m/s
® Uo=15m/s

200 o Uo=20m/s

5":‘\
] s

100— o0~

150

Q\
s —

0!
8 0 50 100 150 200 250
H mm

B & EioREdEER

AERRTEELLN S, 7o8 T DR OWTIRESRE
FEER Sk - T, ABWHEBRD b o % 5 4E
3. ¥ EB BT H=10 mm THEFBEERS
ML TW52%, chXERENFEECHEIL TW A7
SHEEW L 753, W OB DL it ized
ThH5b,

AL RY &b Ao RFEERD S HE H>
80 DBARRAU & D ieffirn, oF D BZER L ¥ &
HEDEBCETLRBLRAELHCETLTH L ZENR
bbb, UL HL80, TinbbEREEY a7 HRC
BULWiEE, RFREERR L EZETRABELYR LR



26 Fog

#r/Ao=5 I THUEBRE*» RTL5homeis
b, chiz H/ AL 8 DA, & ¥LRREECERER
BB IN D3, 2/Ao =5 FHETHR DERVELTREE
RBLEBITLNELDEELLNS, DEICDN
THISBILREER ) SO0 BELT5,

R. Gardon 50D Kk 5: H/A > 8 D&l
BNTHE, EEZED X2V M Nuo 2 L4 2 V28
Re 00,58 F/ICHHTH 2 LTCWWB, +Z Tz OPEIC
BT ZOBEFEBRDILOIDEFELT, LEARK
DEILZERY Nuos/ReO58r H/A, B L THHE T3 &
1 oRBELN, ONED H/A >8 KT
Nug 23 Re © 0,58 |ICHHFIF 5 2 w5 Gardon 50D

0.4
oRe= 5.75x10°
®Re= 8.67x103
oRe=11,62x10? —o-

0.35

.58

0.30 s

Nuo/Re®

0.25

0.20; ) 5 a0
0

R®17 LErR#nER

BB H/ AeZ15 R WT R D Moo Lathh
oz, Tibhb o 4.1 §icl~rz 2 THEER O
REAIRCEEELYBE<BAETHD. L->T2RTHH
BIROREBRCEEm L BB S & RO RFT#
iRt

Nuo —_ 127 Reo.ss (H/Ao)‘0~541

TEZBbND, 72/ L Nuo =a, Ac/A, Re=uo Ao/v T
%
FRBEEEYXT LY e VA TERCEVWRES, &
FEHRE ML DRV EAYREER M LE
Fe L Tiis—EEE R L, BREBCE VB,
H/A, = 8 THRAELY RLULBRELRBTELBNS
BERIESNTFFL, Ll 1< H/ A <15 OFFRCE
FEExEWBEA, COMFENDRL ERRREERE

20 30

1

B2 5 —BH7sBRERD B ie s - 2,

L EBCRERRCHER B VB, L¥%
FOEBEBR I x FORFTEEERY Ro% 1 a4
2dD& LT Nuz/ R% L x/Ao TRIEMABEL
OHREETHB, ORI Dbr D LI DI RO

Uo H/Ao
e| 20 20
0. 25 o| 20 15
\ﬁ | 15 20
o} 15 15
0.20—¢
¢ 10 20
2 ol 10 15
3
@
& 0.15
B [
=
= [
]
»
0.10] 3’"\
0 5 10 20 30

x/ Ao

R8 &R OBInER

HHT 5, L LaEsicilc > CT—EDBREH 5 D
T, 2/A=8 B THENEL>TndHZ L3
bk, Tivhh Z ORI HECE 5 FEdi Al
TLRLU®D, BRESHEBRICH ¥ 5D Tkt
Zrzohs, 2 TRED 2<(2/ADZ8 2 (2/A0)

>8RAFTHBRERKDD &
Nu;=0,331 R,0-5 <%)"°'43 2 <Ai§ 8- {d)
0 0
= . T N0 ; o
=0.256 R.958 (74_;) TA>8  (5)

% BBMEI R E D,

PEDC b HEERIC L BBRERRT vy v
2 7 i L CEBEBAR Wl D ERECHERET
BT Lo,

4. 3 THRIEEE do= 20m/s DL FORFE
EEEDOHA BD WRLIR, ZOREZHEWT
0 ~300 mmDEF O FHRIEERL KD D 2 R O L
YIcins, oL DEFRRBEEE (L XAE0REE
) REAER T U H/Ao=8 (H=80) OBE&DE
BREERRFAT, DBHOBAL & I HE
KETLTWS, chboc bk & hT¥ FOBER N
TRAECd B~ & d e BmiEROMERRETH S
B, H/A % 10 LT3 & 0vn b BT Infz B RED



WA S D B 27

l Uo = 20m/s

80

N/A\ ’\\
. N

N

100 200
H mm

K0 EgRinEk

am Kcal/m?h deg

60!
0

BOND C Lhibh- e,

S ¢ 9 U

EHRERE ORRES L RAVCHIE T 55 1 B
 LTH—0 2 RTCEHBRMZRICEECY 8BS
CONTHFE LR RO C L 3 {5 n ke i,

1) EERROBMTERG H/A, = SR NT
BR% T,

2 H/ Ao <BEENTR 2/As =5 (R TRF#
EEENBCEBAMEL TT .

(3)  2RITEHMERIC 38 TREEMHEER (2/40 > 15)

CEEREERY R WL 2L X RER 2V b &
24

Nuo =1,27 R0 <%)—o.541

THEZBNB,

4) FREFRRCERELBEVREA, L YRR
A R IR 35 U T b SR AL IR Reo-58 1o
K45,

(5) EHBIZEEYL H/ Ao =8 KB W THEKAEY R
3+,

e RSEFERA L GREA#BEBCO LRYE LS
L, BLUMBREEDON—2 54 F FAHL H I Bn
BE S0 LTHIEBECD LEBEYHE UL Y Th
. LER>THEZT VL RFEEAWRAIER 2 E
TThHD, 4B L DERLIESTCES 02 EBb
hz,

BbhOWZ OMECHITEFE > - HAFMFKK0H
REZE, 7V X v 24 PKKOBAEECSEY
ELET,

g2 £ x #

{1) fEE - B D ARMRPELHE, 35273,
(1969), 1053.

2) Tl AR M E8HAREH Y L RY Y
LEBEERSCE, (197D, 121,

(3) VEiEA : BOMARRE Y R U Y L EHER
#, (1969), 193.

(4) R. Gardon /¢#»: Int. ]J. Heat and Mas
Transfer, 8 (1965), 1261,






Nonequilibrium Stagnation-Point
Boundary-Layer of a Prtially Ionized Gas

Kazuoki MATSUOKA

Summary

This paper describes the structure of a
nonequilibrium, partially ionized stagnation
—point boundary-layer flow of a blunt body
which is at a floating potential. The wall
boundary condition on electron temperature
is determined from the condition for the
continuitites of electron energy flux and
ion mass flux through a outer edge of an
ion sheath and the zero net current at the
wall, Assuming a chemically frozen flow
in the boundary-layer, the profile of ele-
ctron temperature is obtained. The results
show that electrons are thermally none-
quilibrium with atoms in the boundary-
layer even though a thermally equilibrium

state is accomplished in theinviscid layer.

1. Introduction

The study of a stagnation—point boundary-
layer of a partially ionized gas is important
concerning the vehicle in an ionosphere. In
the partially ionized boundary-layer flow,
in addition to the conventional boundary-
layer profiles, the profiles for charged par-
ticles, say electron temperature profile and
electron density profile, must be determined.
This work is not only useful for the

studies of the communication problems in

the ionosphere but also for the studies of
a stagnation—point Langmuir probe. The
theoretical studies of the boundary-layer
of an ionized gas flow have been carried
out by some workers.!”® Blottner! made
numerical calculations of the nonequilibrium
ionized air boundary-layer on a cone-shaped
body. He assumed that all species had
equal temperature, and the wall boundary
condition for species mass fraction was
obtained from the assumption of a catalytic
wall when equilibrium composition was
used at the wall. The assumption of equal
temperature for all species was used also
in Back’s analysis.2 However, he adopted
the concepts of a frozen flow and an
ambipolar diffusion. On the other hand,
Sherman et al.® determined the wall bo-
undary condition on electron temperature
from the sheath effect and obtained el-
ectron temperature profile in the boundary—
layer. Their results showed that electrons
were in thermally nonequilibrium with
atoms. Also, they considered a chemically
equilibrium state in the boundary-layer
and obtained electron density profile from
the Saha equation evaluated at. the local
electron temperature. They considered that
the sheath thickness was very thin com-

pared with the boundary-layer thickness.
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However, Wang* studied ion density and
electron density profiles when the sheath
thickness is of the same order as the
boundary-layer thickness.

In this paper, considering the ion sheath
effect and the ambipolar diffusion, electron
temperature profile in the stagnation—point
boundary-layer of a blunt body is obtained
for a chemieally frozen state.

2. Problem Formulation

2.1 Preliminary Discussion

We consider the stagnation—point boun-
dary-layer flow where a gas is partially
ionized. In the case of such a gas, a sheath
formed next to the wall is thin compared
to the boundary-layer thickness, so that an
ionized gas in the boundary-layer is elec-
trically neutral. Therefore, the concept of
an ambipolar diffusion can be adopted.

If a body is electrically insulated or if
an electric field is not applied to it, it
will be at a floating potential. Since it is
generally lower than a plasma potential,
an ion sheath is formed, so that only
electrons which overcome the potential
difference between the wall and the plasma
can reach the wall in addition to ions.
However, net current normal to the wall
must be zero. By considering the contin-
uities of electron energy flux and ion mass
flux through the sheath edge, the boundary

conditions for electron temperature and

mass fraction of electron—ion pairs can be
obtained.

Boundary—-layer for the partially ionized
gas is governed only by the behaviour of
neutral atoms, and neutral atoms are es-

sentially uninfluenced by the presence of

charged particles. We make the following
assumptions: (1) Partially ionized gas co-
mposed of atoms, ions and electrons. (2)
No external electric or magnetic field. (3)
Ions are in thermal equilibrium with atoms
everywhere. (4) Steady state, d/dt=0. (5)
Collision—free plasma sheath. (6) Ambipolar

diffusion. (7) Chemically frozen flow.

2.2 Basic Equation
The geometry of the present problem is

shown in Fig.1. The Basic equations for

boundary layer

\
N\,
1sheath

Fig. 1 Coordinate System

a chemically frozen flow are written as

follows:2'® Conservation of mass:

] ] _
W((’“’b) +E((’v7‘b)—0 (1)
Conservation of momentum:
_dp 9 [, 0u
pu— +va_ ir +3y (ﬂ ay/ (2)
Conservation of over-all energy:
oT 0T _ dp < >2
Co0u —+ CopV—=— o udx +u 2y
( o) +5- ( qa) (3)

where c,=5k/2m,,.
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Conservation of electron—ion pairs mass:

dc de 0 dc
(m_x +0‘U—a;—7y“<PDa*@> (4)
Conservation of electron energy:

%(%n,kT.>+ %(%n,va,)

=%<A,%>—n,kT,(g—;—+a—;>+R (5)
where D, is the ambipolar diffusion coef-
ficient, ¢, the conductive heat flux, g¢; the
diffusive heat flux, ¢ the mass fraction of
electron—ion pairs expressed as (p;+p.)/0,
A, the thermal conductivity of electrons
and R the energy transfer rate due to
elastic collisions. The energy flux due to

convection ¢, is expressed as

T; 0T,

o T, L aT.
34 7 A A

dy dy

(6)

where A; is thermal conductivity of 'j—spe-
cies and A=A,+A;. The energy flux due
to diffusion ¢, is given by

qd:;pcjvdjhjz pc.Vah,
+oc;Vahi+oc. Vi h, (7

where V, is diffusion velocity. Above equ
ation is simplified by using the zero-net-—

mass diffusion—flux relation®

jZ:Pdej=0a Vaat0: V=0 (8)

the relation for the ambipolar diffusion
condition V,;,=V, and the expression for
the ambipolar diffusion velocity V= —

(D./¢)(0c/dy). The result is

(Id=_PDa<Cp e (9)

! >26_
oy

With the aid of Egs. (6) and (9), the over

all energy equation (3) is rewritten as

follows:
Cpptls— (T +cT)+C;>0‘U
_uﬁ+ w(2Y +-—< "T“H >
y

+%[0D (L+em.) g;] 0

(T +cT,)

Now, from Egs. (1) and (4), the follow-

ing equation is obtained:
o () + () = (D55 ) (1)

Using the above equation, Eq. (5) becomes

7ty )= 45)

—I—IeT< zz)
~ 3T a” (o Da%)ﬂe 12

2.3 Transport Properties
The thermal conductivity of j-species
of a gas mixture is given by Jaffrin? as

follows:

75k nkT;

iT 16 m;

k3 -1 )

[Zm Q,k( 8kT,

Tmg m;

where mju=m; my/(m;+m;).

Collision cross sections are given by?
(cm?) (14

(cm?) (15)

Q.= (—0.35+0. 775 x 10-T)
X 107%(cm?) for 7,>10¢°K {16)

Q..=1.70 X 1074/ T %
Qia=1.40x 107"

Q.= (0.39—0.551 X 10T,
+0.595x107*T.2)
X 107%(cm?) for T,<{10*°K (17)
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Cross section for collisions between electr-

ically charged particles are given by

Qij=me'log./\/2(kT;)? (i8)
where /\ is a dimensionless cut—off impact
parameter expressed as 3(B3T3/mn;)* /23
and e is unit of electronic charge. When
T./m.>T;/m; the relation Q.,=Q., holds
good.

For a partially ionized gas, the follow-

ing expressions are valid with good ap-

proximation:
_ 75k [ mkT, \?}
A= 64Q.. \ m, > 19
1
75k 7k T,
A= 64(1+1/—2)Q,,< ) %

Energy transfered from atoms and ions
to electrons due to elastic collisions is
expressed as®

R=3m.nk(T,—T)S1 2
) m;

7

i (A
Q’i<l+%> 1)

where »,; represents collision frequency
for electron j-species encounters. (Q,, is
very small compared to Q,; so that the
term 7,Q../m:Q. in Eq. (21)
dropped even for a partially ionized gas.

can be

2.4 Boundary Conditions

Boundary conditions at the outer edge
of the boundary-layer are

u(0) =tte, To(o0)="T..,

(o) =ca, To(e0)=T.,

Boundary conditions at the wall for elec-
tron temperature and mass fraction of elec-
tron-ion pairs are determined as follows.

Consider the surface at y=0. For the case

of negligible electron emission from the
wall, the net current density in the y-
direction is that due to electron arrival at
the wall minus that due to ion arrival at
the wall. Consider the case where the blunt
body is electrically insulated or where an
electric field is not applied to it. In this
case, since the wall is at floating potential,
number of electron which arrives at the wall
per unit area and per unit time is expressed
as n,,(<V,>/4) exp (—edp/kT,,) where
< V.> represents electron mean velocity
,d¢ potential difference between wall and
sheath edge and subscript s denotes the
condition at the sheath edge. On the other
hand, number of ion which reaches the wall
per unit area and per unit time is given
by #;,,V; where V,; represents mean ion
velocity at the sheath edge. For the present
problem where the wall is at floating po,
tential, the net current density normal to

the wall is zero and so

<V.> edy —
ne SV vxp<~ths)~ni,eVi--o %)

where < V,>= (84T.,/nm.)% and
Vi= (RT../m)*.

Next relation is obtained from the con-

tinuity of mass flow of ions through the
sheath edge. lons, which reach the outer
edge of the sheath by ambipolar diffusion,
enter into the sheath with the velocity V..
The mass of ions reach the outer edge of
the sheath ¢.D,(0c/dy), is equal to mass
of ions which reach the wall p,c,V; and

therefore,
rdc\
p:Da KTy‘)J”psC:Vi (23)

A third relation is obtained from the

continuity of electron energy flux through
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the outer edge of the sheath. The flux
which electrons transport beyond the sheath

can be expressed as

S” gj/m gw %’”«Vf) V.,F(V.)dV,

since only electrons with the kinetic en-
ergy which satisfies the relation m,VZ,,
/2=edyp can reach the wall. In the above
expression, V, is electron velocity and
F(V)
F(V,) is a Maxwell distribution function,

is a distribution function. When

the following relation can be obtained:

(A, "a? > kT tedp)

Mes [ _edy
« 7 SVeerb — g ) 24

The relation (22), (23) and (24) give the

boundary conditions at the outer edge of

the sheath for electron temperature and
mass fraction of ions.

Since the sheath is very thin compared
to the boundary-layer thicness, these bo-
undary conditions are taken to be the
boundary conditions at the wall.

2.5 Coordinate Transformation

In order to obtain the similar solutions,

the Doronitzin’s transformation to the case

of a blunt body of revolution is adopted.
— u°°~___ v
7](1‘? y>_ (25)%§0rbpdy

£(x) = S Yobattrs? d 03

In addition, the continuity equation is
identically satisfied if we define a stream
function ¢ such that

o o _
a—y—ourb, g = TPV i)

If the dimensionless stream function f=¢/
(26)* is defined, the following relation

can be easily obtained:

u__ of
4. 07 o
The following dimensionless quantities are
introduced:
b= ke o= g= T (28)

T.' € T..

Simplification can be made in the sta-
gnation region in order to make the basic
equation manageable as follows: (1) The
nonsimilar term in € can be dropped. (2)
For highly cooled wall (6,&1), a good

first approximation is obtained by neglect-

%f_ aaug <07"°—ff> in the

momentum equation. (3) 7,., T.. and c..

ing the term of

are constant in the inviscid region. These
result from the frozen flow assumption. In
addition, for stagnation flow conditions,

we introduce the local approximations,
r(x) =2, tho=px 29
Where the parameter 8 depends on flight

conditions and nose diameter, and is ex-

pressed as

=550 ;

Here U represents the free stream velocity,

D the body diameter, and subscripts 1 and
2 refer to conditions upstream and down-

stream of the detached shock, respectively.
Using Eq. (29),

(25)%= (2 S: Lolotiontsidr)
Folhoo Folle

-(56) &

Thus the stagnation-point boundary-layer

equations reduce to

AN +ff11=0 62
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<Lg/>’+ 16! = —1c. f(82'+26")

—P:9 % Iﬁ g;f" 0/) (i(r+ua>z/}'

—oaprn =" 5 Depon 63
( l o) +fz=0 34
{5 §- et

+aﬂ’[ 2z ]0+bz (6—8)=0 |

Where ( )’ denotes the derivative with
respect to » and constant s;, 52, 4 and b

are given by

1 Qaam
Si= __ 36)
! (l+ ]/ 2 )6 Quoo ( )
2= 28 lp_ptc, 64QM,,< > (Tew)
5 {2<P2 —p1 'P2}1/2 87
_ 2(1+51/2) Prene Qe 59
128(2-|-1/2) €% (2,1 low
b= =g e (39
where v=T.,../T,..

Boundary conditions for f, 2, 6, 8
f(0)=0, f/(0)=0, f'(eo) =1, 2(e0) =1
0(0)=0,, 6()=1, 8(o)=7=1

(22), (23) and (24), wall

boundary conditions for & and z, respecti-

Using Egs.

vely, reduce to

64(14+y/2)( 1 1
goy="21Tyar 110
© 757 [ 5 gl (2m)

_ ) te \%2(0)

log,e] nwa,,mc-:( 580 > 8.0y {40

2'(0)={=(0) (1)
where ¢ is Damkohler number expressed
as

v % 1%
{=S5. (k"gg;f‘”) 9(/?) )

Integrating Eq. (34) gives

2(n) =2(0) +2/(0)I(x) | 3
where

1= exp(—sc fanyan

N 7 f// (71) sC

=, [”f“w) | an )

The numerical value of I() was found
to be the inverse of 0.47Sck.

Hence
2/(0)=0.478c% (1—=2(0)) )
From Egs.(41) and (44),
14
2(0) =T()§Sf‘f‘f{ m
0.478c%
O =G d7sm5¢ )

3. Numerical Calculations
and Results

The conditions in the inviscid region are
selected as follow:

T,.=T..=2500°K, n,.==5x%x10% 1/cm?

Niw=5Xx10'? 1/cm3, M,=0.4815
Argon is treated as a model gas so that
e=1/275, and D is taken to be 10cm.
The following simplification is adopted.

=1, Pr=1, Sc=1

The solution of Eq. (32) is the Blasius/
solution so that the problem is to solve
Egs. (33-35) with the aid of the Blasius’
solution. In this case, it is necessary to
vary the values of ¢, and 6, simultane-
ously so that 6 and 8 satisfy the boundary
conditions in the inviscid region. This very
difficult task and so the following iteration
method has been used: The solution of Eq.
(33) can be easily obtained when the right

hand side of it is taken to be zero. Using



Nonequilibrium Stagnation-Point Boundary-Layer of a Partially Ionized Gas 35

this solution in Eq. (35), the solution of
Eq. (35) can be obtained. Using this result
for in the right hand side of Eq. (33), the
modified solution for @ is obtained. The
solution of Eq. (33) for the first iteration
is used in Eq. (35). Thus, the solution of
Eqs. (33-35) can be obtained by iteration

method. The calculations have been carrie_d

7

05 05

sl
Fig. 2 Velocity Profile

fw=0.12, 0.20

0
0 0.5 2 1

Fig. 3 Profile of Mass Fraction of Electron-
Ion Pairs for Various Values of 6y

out with the Runge-Kutta—Gill’s method,
using a digital computer FACOM 230-60.
Fig. 2 shows the velocity profile in the
boundary-layer (Blasius solution). Fig.3
shows the distribution of mass fraction of
electron-ion pairs. It represents that thus

7

0= 0.5 R
Fig. 4 Atom-Ilon Temperature Profiles
for Various, Value of 6,

40

301

201

10

0585 0.90 0.95 1

Fig. 5 Electron Temperature Profiles for
farious Value of 6,
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distribution is not influenced so much by
the value of the atom-ion temperature at
the wall. Fig. 4 shows the distribution of
the atom-ion temperature. Fig.5 shows

the distribution of electron temperature.

4. Conclusion

We calculated the profiles of electron
temperature and mass fraction of electron-
ion pairs for frozen boundary-layer flow.
The conclusions that can be drawn from
the present calculations are:

1) Electrons are in thermal nonequilibrium
with atoms and ions in a boundary-layer.
2) Electron temperature does not change
so significantly as atom-ion temperature
in a boundary-layer.

3) The region where electron temperature
changes is very broad compared to atom—ion
temperature.

4) The electron
influenced by 6, but the profile of mass

temperature profile is

fraction of electron—ion pairs is not influe-

nced so significantly by it.

5) The calculated results show that the
electron temperature gradient at the wall
is very small, so that we can permit to

set (87T,/9y).=0 approximately.
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Studies on Boundary-Layer along a Flat Plate in Partially

lonized Gas (2nd Report)

Kazuoki MATSUOKA

When a partially ionized argon (in the analysis, though not restricted to a particular monatomic

gas, special consideration is given to argon because of its use in many studies) let flow over a flat

plate hypersonic speed, the interaction between the leading-edge shock wave and the boundary-layer

has come into question. In this paper, we calculated the distribution of velocity, gas temperature

and mass fraction of electron-ion pairs in due consideration, a chemical reaction at the wall.
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On the Stress Concentration Factor in the
Infinite Plate with a Row of Infinite Circular

Holes"

Iwao MIZUSHIMA

The boundary collocation method using the general form of the stress function

is proved to be available for the problems of stress concentration in infinite

plates with many circular holes.

As numerical examples, the problems of infinite plates with a row of infinite

circular holes subjected to uniaxial tension are treated.

The numerical results are summarized in some diagrams.

Introduction

There have been hitherto many investi-
gations on stress concentration problems
treated by various numerical methods, and
it has been proved that among them the
boundary collocation method using the
general form of the stress function expressed
in the two dimensional polar coordinates
is a very useful one [ 1]. In this paper,
this method is applied to the problems of
infinite plates with a row of infinite cir-
cular holes subjected to uniaxial tension,
and the stress concentration factors are
summarized in diagrams which are con-

sidered to be useful for practical designing.

Method of Calculations

The Airy stress function @ expressed in

the two dimensional polar coordinates (see

*) The paper is studied by the author and
M. Hamada, Professor at Osaka University.

Fig. 1 Notations

Fig. 1) should satisfy the compatibility
equation as

0? 1 4 1 0

(Gt 2+ v o)
20 1 o0 , 1 azaJ)_

(gt oty )=0 @
The relations between the stress compo-
nents (¢,, gy 7,6) and the stress function

0 are expressed as
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g=100 1 9°0
T roor rt 96?
020
I~ ore (2)

ro=t 0 1 0
T 00 r 0rdb

It is known that the general expression

for the stress function [ 2] satisfying

equation (1) is given by

O=aol,er+bor?+ cyr2l, r
+dor26+a, 6+ —}alrﬁsinﬁ
+ (o3 a/ir bl r) cosO

1
~7c1 rfcosf

+(dir3-cir - drl, ) sing
30 (@t b alr

16=2

+b,r ") cos nb

+30 (currtdr™ i
=2
+d',r ") sin nb {3)

where ag, +oeeeereeees , d, are undetermined
coefficients.

In this study, equation (3) is used to
express the stress field produced by sub-
tracting the simple tension field of the
infinite plate with no hole from the stress
field to be obtained. Then,

stresses given by equation (3) should vanish

since the

at infinity, and displacements and rotations
should be uniquely determined around a

hole, the following relations are found to

be fulfilled:
bo=fo=do=51=d1= 0
ay=b1=a=d= 0

a=b,=c,=d,= 0

(4)

(n=2)

Substituting these relations in equation(3),

D is expressed as
O=apl,,r+a’y 0

4a'irteosO+srtsin 6

—{—i} (ar "+ b',r %) cos nb
n=2

LS (A dr ™Y sinn (5)
R=2

Substituting equation (5) in equation (2),
the three stress components are given by
d,=ay r>—2a'y rcos 0—=2¢y r3sin 6
—“Z}[n(n—k Da',r
n:(n —D(n+2)b,r ™) cos nb
—NZEn(nJr DAY
n:(n 1 (n+2)d', r ™) sin nf

Go=—ao r*+2a'y rcos 0-+2cy risin 6
+3Cn(n+Dal,
“:(n -1 (n—=2)b',r™™) cos nb (6)
+ 3+ 1), o
7if_—z(n —D(n—2)d, r ™) sinnb
Tro=a'er *—2a'1r3sin 0+2c'yr %cos 0
—ai}[n(n—f— Va', r2
:Zn (n—1) b, r™™Jsin nb
+3Cn(n+ 1)ty 7
—I:Zn (n—1d', r™)cos nb

Now the circular holes are denoted by
the numbers 1, 2,--+--- Y AROT , Nyeeooes as
shown in Fig. 1, and the stress distributions
of s, and 7,, at the circumference of the
hole J due to the stress field of the infinite
plate with no holes subjected to uniaxial
tension are denoted by [(4,),%, (7,¢),7].
To eliminate these stress distributions,
their negative distributions [ — (g,),®, —
(7,6),%] are added to the circumference
of the hole ], and the stress field due to
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these stress distributions is denoted by I";®.
Denoting the stress distributions at the
circumference of the hole K due to I",®

by [(o,)®,
nents at the hole J, which are produced
by the stress field gjl ro®_
by =

(7,0)sx"], the stress compo-

'™, are given

(6,),%= i (0 ks = (0,) 0
x5 (7)

N
(Tro> 2P

(ﬂo) J(Z) =§1(Trs> KJ(l) —

To eliminate these stress distributions
around each hole, the stress field I")® (J
=1, 2,ec0ceenes , N) is added, then the stress

components around the hole ] are given

by
(6,), 9= é (0 D xs® - A 1

(8)
(T) = Z (Tr0) k% — (T10) 14 j

The calculations above mentioned are
iterated until the stress distributions (¢,) 4%’
and (7,4, (£=1,2,---- ) converge.

In the iterated calculations, the stress
distributions [ (¢,) 9, (7,4)4%] are ex-

pressed as

M
a,=Ao+Z(A,, cos nf

+B, sin nf
} sin n0) (9
Tr9=C0+Zl(C,. cos m?)
+ D, sin n8)

The wvalues of the coefficients Ag,----- ,
D, are obtained by calculating the values
of ¢, and 7, at many points along the
circumference of the hole ], and by using
the method of ‘“harmonic analysis”. By
equating the first and the third equations
of equation (6) for r=1 with the two

equations in equation (9), the following

relations are obtained:

a0=Ao

aolzco

a1’=——;~A1

! —

a, 2(n-|—1)(A D) 10

by)=—-—"_(A,—D,

I n+2

/= 2 +1)(B+ C.

I=;—v—ﬁ

d, 2(n_1><3,+c,>
(n=2)

Also in calculations above mentioned, it
is necessary to transform the stress com-
ponents [(¢,;)sk, (do;)sx, (7,j0;)ux] at the
hole K referred to the polar coordinates
(r;, 8;) to the stress components [ (¢,:) ks
(0o8) sk, (Tra00)sx] referred to the coordi-
#:), as shown in Fig. 1. The
relations of this transformation are given

by

nates (73,

(Br)ox =

LD ax+ o) ax]

+é~ [(0+1)ax— (96;) k]
Xcos 2(6;—64)

— (Trios) ax sin 2(0;—6%)

@) ok =5 L) ax+ (@) ] "

"%—[(ﬂu‘)m—("w)m]
X cos 2(6;—6)
+(Trjgj)JK sin 2(0,—05)

(Traon) k= % [(a:1)ax— (047) ix]
Xsin 2(01—‘0b)
+(Trjgj)JK coS 2(0,‘—01,)
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Numerical Results

The notations, A, { and 6 are defined
as shown in Fig. 1. The data for {=0°
and £=90° are found in papers by Savin
[3], Schoulz [4] and Hiitter [5], but it
seems that the data for the other values
of { have not been obtained yet. Therefore,
the stress concentration factors for cases of
{=0°, 15°, 30°, 45°, 60°, 75°, 90° are
calculated by our method. These results are
shown in Fig.2, where K is the stress
concentration factor, ¢,,,, is the maximum
circumferential stress at the circumference
of the hole, and ¢, is the tensile stress at
infinity. Also Fig. 3 indicates the location
of the maximum circumferential stress ¢ ;,,.;.
In Fig. 4, the relations between K and {
are plotted, which are obtained from the

curves in Fig. 2.

Considerations

It is considered that the causes of the
errors in this method are due to the follow-
ing reasons:

1 the number of the terms M in e-
quation (9)

2 the number of the boundary collo-
cation points at the circumference of the
circular holes

3 the number of iteration in the calcu-
lation of equation (8)

4 the number of the circular hoales
considered in calculations.

The effects of all these causes are careful-
ly checked, and the following treatments
are applied:

1 10 terms in equation (9)
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2 360 collocation points

3 iterated until (s,),%%/ 12 (69) /™ <
0.005 -

4 8—36 holes corresponding to the
value of A.

Thus, it is assured that the calculated
results here have accuracy higher than

99.5 per cent.

Conclusions

The following conclusions are derived
from these figures:

1 As the value of A becomes very large,
the value of K tends to 3 as expected.

2 As the value of A becomes small and
tends to 2, the value of K tends to infinity
or to a constant value.

3 For the cases of { smaller than about
25 degrees, the value of K is smaller than 3.

4 For the cases of { larger than about

25 degrees, the value of K is larger than 3.
5 As the value of { becomes about 55
degrees, the value of K becomes the maxi-
mum value.
6 The calculated results by our method
for {=0° and { =90° almost coincide with
the results by other researchers [3—5].
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Selection of the Commutating Eiements of an Invertor

Shigeji IMURA

Abstract-This paper deals with a commutation mechanism of an impulse commutated invertor
and also represents the values of optimum commutating elements. These values are generally
considered as a function of input voltage and maximum current to be commutated. Analysis for a
general commutating circuit is derived and applied to a special one. As the result the optimum
shape of commutating pulse must satisfy the following conditions 1) and 2):

1) An impulse large and long enough to commutate a main SCR

2) The least commutation energy

Oscillograms of the invertor currents in a commutation interval are shown.
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Method of Measuring Plasma Parameters by a Reentrant

Cavity Resonator

Hirokazu NARITA

ABSTRACT —This paper describes the method of measuring the electron density and the electron
collision frequency in plasmas by a reentrant cavity resonator. The equations to obtain the value
of the electron density and the electron collision frequency on this method are derived by using
Fujisawa’s equivalent circuit diagram, and these equations are examined by Uenakada’s equation.
The results that are obtained from both equations are almost the same. From the above mention,
it is understood that the electron density and the electron collision frequency in plasmas are

measured simply by a reentrant cavity resonator.
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Radiance Space Distribution

City Background in Middle Infrared Region

Masayoshi YAMAUCHI
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Auto-oxidation Products of Furfural and its Related Compounds

Akira ISHIGAKI

Furfural is readily discolored by auto-oxidation. These auto-oxidation products were investigated.
Several brown colored polymeric products and a yellowish crystalline product (I) were separated by
column chromtography. All these products contain furan rings in each structure. But the IR spectral
data suggest that the structure of (I) contains a five-membered unsaturated lactone ring together
with a furan ring. From the results of thin-layer chromatographic separations it was observed that
(I) has been formed at the early stage of auto-oxidation with 2-furoic acid (II). This suggests
that the formations of (I) and (II) may be closely related with each other at the early stage of

auto-oxidation process.
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TERN 5

Dynamics of Spiral Plate Type Heat Exchanger

Isao YAMAMOTO

A mathematical model which is described sincerely as possible, easily understood and evaluated
with less labor and time, is necessary to be developed to analyse static and dynamic processes.
As a part of dynamic behavior of heat exchanger which is 2 component of processes, numerical
calculation of responses of outlet temperature to flow rate perturbation, when hot fluids are
considered as lumped parameter systems, but cold fluids as distributed parameter systems, is obtained.
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Some Examples of Regular Open Sets
of the Partially Ordered Structure

Takashi

Introduction: The main purpose of
this paper is to give some examples of
regular open sets of the partially ordered
structure with the aid of the theorem 1.2

(Example 1, 2, 3).

It is interesting and significant that the
class of regular open sets of the topological
space with the appropriate operations be-
comes a Boolean algebra and moreover,
complete Boolean algebra. Of course, each
class of regular open sets of the example
1,2,3 becomes a complete Boolean alge-
bra, but we don’t refer to that subject.

(see Takeuchi [1])

I. Topological space induced from
a partially ordered structure.

Let Pbe a set of elements g, b, ¢,... with
the binary relation “<(”, Then, (P,<> is
called a partially ordered structure if the
so called reflexive law, asymmetric law
and transitive law are satisfied. We refer
to a few definitions and theorems below.

Definition I.1: For every element
a of P, we define the set [4] by the set
{z; x<la, x=P}.

Definition I.2: A subset G of P is
said to be open if for every element a of
G, [a] is contained in G.

The set [a] is open, for if xr=[4], then

IRIE

r<a and we have [2] < [a]. Adopting this
concept of open set, the set P becomes a
topological space. (see Takeuchi [1])

Definition 1.3: Let A be a set in
the topological space. If A=(A")° (open
kernel of the closure of A), A is said to
be a regular open set.

(N. B.) (1) For brevity, we write A~°
for (A7)°.

(2) The set which is closed and open
simultaneously is called clopen.

If the set A is clopen, then A is regular
open because A-=A and A°=A.

Theorem I1.1:
it 1s necessary and sufficient that for any
r<la, [x]NA¢ holds.

(proof) (Necessary condition) If ac A~°,
then [a]CA°CA- as A~° is an open

set and A° S A~. For every x<a, r<[a]

In order to a<= A™°,

holds and consequently x = A~. This implies
[2)NA=¢ because r&[x]) and [x] is an
open set,

(Sufficient condition) If ¢ ¢ A~°, we
have UN (A7 )¢ for any neighbourhood
U of a. Therefore {a] N (A7)C4g.

Then there exists at least one element
x in [a]N(A7)C.

From x&[a] and x=(A°)¢ ((A7)C is
open) we have x<(a and also have [x] N
A=¢ because [r]<(A7)C, that is, [z]N
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A~ =4,

Theorem I.2: Let A(< P)be an open
set. Then, in order to the set A be regular
open, it is necessary and sufficient that
for an arbitrary element a< A, there exists
an element x<(a such that [x] N A=9¢.

(proof) (Necessary condition) If A is
regular open, that is, A=A"°, and if a&
A, then a4 A~°. Hence, by using the pre
ceding theorem, there exists an element
xr<(a such that [or]N A=4¢.

(Sufficient condition) If A is an open
set, then AC A-°. So if we show A°C A,
we know A=A"° and which implies that
A is a regular open set. We suppose ac A.
By the hypothesis, there exists r<Ca such
that [x] N A=¢. We deduce, by using the
preceding theorem, ad A™°.
that A"°C A. (see [1])

This implies

11. Some examples of regular
open sets in finite partially ordered
structure.

We consider the following three exam-
ples.

(Example 1) We consider first, the
following finite partially ordered structure
{a, b, ¢} , <>, where a<la, b<b, c<c, a<lc,
b<c hold.

1) The subsets of {a,b,¢} are easily
found and they are the following: ¢,{a},
{6},1{c},{a, b}, {b, c} {a, ¢} {a, B, ).

2) Among the above subsets, we can
find, by using the Definition 1.2, that g,
{a},{b},!a, b},{a, b, ¢} are open sets and
{c},{b, c},{a, c} are not open. We investiga-
te this fact below.

(proof) It is trivial that ¢ and {a, b, ¢}

are open sets.

From a< {a}, [a]={a} S{a} is obvious.
Similarly, {b} is also open. {¢} is not open
because for c< {c}, we have [¢]={a, b, ¢}
4 {c}. {a, b} is open but {4, ¢} and {b,c}
are not open. In fact, for a<{q, b}, we
have [a]={a} € {a, b}, and for b< {q, b},
we also have [b]= {b} < {a,b}. But, on
the otherhand, if we take c= (b, ¢}, it
holds [¢]={a, b, ¢} & {4, ¢}

the subset {4, ¢} is not open. Similarly,

which implies

{a, ¢} is not open.

Consequently, we know that ¢, {a}, {3},
{a, b} and {a, b,c} are open and {c},{a, ¢}
and {b, ¢} are not open.

3) In the next place, we will choose
the regular open sets among open subsets
given above by using the Theorem 1.2: If
A (&P) is an open set, then “A is
regular open” if and only if “for every a
& A, there exists, x<_a such that [x]N A
=¢.” Namely, for every element act A, if
there exists an element r<Ca such that
[x]NA=4¢, then A is regular open but if
for at least one element adt A, [£]N A=
¢ holds for all r<Ca, then the set A is not

regular open.
First of all, 4 and {a,b,c}

open since they are clopen. Next, we will

are regular
prove {a} and {b} are regular open. In
fact, b and ¢ are all that don’t belong to {a}.
We have b<(b and [b] N {a} =¢. Similarly,
¢<Zc and [¢] N {a} =¢. (or b<lc such that
(61N {a} =¢) Asitis easy to see that {5}
is also regular open, we know {a} and
{b} are regular open.

{a, b} is not regular open because there
exists an element ¢ which does not belong
to {a, b} and there exist a,b,¢ (<lc) and

for these three elements, we have [a] ()
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{a, b} =4, [B]1 N {a, b} ¢ and also [c]N
{a, b} 24 since [¢]={a, b, c}.

From the above argument, the sets ¢,
{a},{b} and {a,b, ¢}
{a, b} is not regular open.

(Example 2) Next, we consider the

are regular open but

fdlloWing finite partially ordered structure
{{a, b, ¢, d}, <>, where a<la, b<lh, ¢<lc, d
<d, a<{d, b<<{d, c<d.

1) The subsets of this set are the fol-
lowing: ¢, {a},{},{c},{d} {a, B}, {a, c}, {a,
d}, (b, ¢}, b, d},{c, d},{a, b.c},{a, b, d},{a,
¢, d}, {b,¢c,d} and {a, b,c,d}.

2) We know that ¢ and {a, b,c,d} are
open sets and also know the following
facts: For a<{a}, [a]E {a}. Therefore,
{a} is open. Similarly, {#} and {c} are
also open. Subsequently, {a, b}, {a, ¢}, {b, c}
and {a, b, c} are open but {a,d}, {6, d} and
{c,d} are not open.

In fact, for a,b (€ {a, b}), we have [a]

S {a, b} and [6]C {a, b}.
We can easily show by the same method
that {a, c},{b, ¢} and {a, b, ¢} are also open.
Since each of the sets {d},{a, d},{b,d},{c,
d},{a,b,d}, {a,c,d} and {b,c,d} contains
an element d and doesn’t contain [d]=
{a, b, c, d}, it is obvious that none of them
are open sets. Consequently, the subsets 4,
{a},{b},{c},{a, b},{a, c},{b, ¢},{a, b,c} and
{a, b, ¢, d} are open sets but others are
not.

3) We will select the regular open sets
from among the above open sets by using
the same method as that of 3) of exam-
ple 1.

As for {a}, as the elements b,c and 4
don’t belong to {a} and there exist b<(5,
c¢<{c and for instance, b<(d such that [5]

N{a} =9, [cIN{a} =¢ and [b]N {a} =9,
hence {a} is a regular open set.
The same is true for each {5} and {c}.

In the next place, {a, b},{a, ¢} and {b, ¢}
are regular open sins, for instance, {a, b}
doesn’t contain ¢ and d and there exists
c<lc, ¢<<d such that [¢]N{a, b} =¢. It
is easy to see that {a,c¢} and {b, ¢} are
also regular open sets.

In the next place, we investigate about
{a, b, ¢}. There exists an element d which
doesn’t belong to {a, b,¢}. We know that
the elements @, b, ¢ and d are all that
satisfy a<(d, b<{d, ¢<d and d<(d and
moreover [a]N {a, b, ¢} ¢, [b]N {a, b, c}
x4, [c]N{a, b, c} ¢ and [d]N {a, b, c}
2=4. Therefore the open subset {a,b, ¢} is
not regular open.

The above argument and the fact that
¢ and {a, b, ¢, d} are regular open sets show
that the regular open sets are the follow-
ing: @, {a},{b},{c},{a, b},{a, c},{b, ¢} and
{a, b, ¢, d}.

(Example 3) According to the above
mentioned argument, the regular open sets
of a simple and more general finite partially
ordered structure {{ai, as,..., an, ¢} , <, where
A1 A1yerey Anilpy A1 Cyerey Ay<LC, €<(, CAN
be determined. (This structure has 22—
regular open sets.)

If we use the binomal coefficient ,C,,
they are the total numbers of the follow-
ing: only omne (=,C)8; {ai}, {as},-s
{a,}, (there are , Ci=n); the numbers of
combinations of any two elements of {a,
as,.... a,y (there are ,C,); the numbers of
combinations of any three elements of {a,
@2,..., any (there are ,C3);...; the numbers

of combinations of any (#—1) —elements
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of {ai, as..., a,y (there are ,C,_;) and only
one (=,;1C,.1=,C,, we consider) {ai, a,...,
a,, c}. Therefore, we have ,Co+,Ci+...
+,C,_1+.C,=2" regular open sets.
Acknowledgment: I am very much
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Attractive Features in The Painted Veil

Hirosuke KASHIWABARA

The Painted Veil /i3, BEECRWTR, BE
B AMFENRE L BARCRNT S, [ OESRIEL
LTEZ2RERL{HEDS, T LTERAETH L,
FENET TR0 2 L WHHERH B, ¥, &
DIERDO KRB ORRE R, $HE% KD B AR L OBV NRAY
EHL: ORFMCH DL W HI8WERELH B3 Lo L,
75 AOHFFR LY, —RicE— 2DREEL R
INTWB Cakes and Ale 702 L D% The Painted
Veil OBROBREILEE> TwdLDThbH
Dorothea Lawrence Mann 3, @1EfAthEd =R L
1B, LEROBELEL 40,5 R Cordell 12, &
BAYOOE LR, HABCHDBEORE X
LTnw33, EBOOTHAILNAOWBEIERL LT
DT 5,8

CDEO, ZOESCHT B, ReIEE
THHN, BTHCYEL L TOHARICEROBREX
EHEETARBRVEWEIOCBPRS, #E-T, #H
YIS » TW B, URELORBNRRCsh
TWBDTHH. Fd, The Painted Veil ©NEHIBR
BRRABEDRLIL D, COMNROREIEEANNY LD
ANV LIERER - THBIEL Thicu,

I

The Painted Veil 13, B ddHBH L, B>

1, R. A.Cordell: Somerset Maugham, Indiana
University Press, p. 246,

2. ELMBEHSE: W. Somerset Maugham, RAE\
BR, THEOY -], p.80.

3. BIIE=: +<ty b T—a04/\K, p.112,
HERE.

4, R. A.Cordell: Somerset Maugham, p. 114.

5. C.H.Towne: W.Somerset Maugham, Novel-
ist, Essayist, Dramatist, p. 35, Folcroft Library
Editions, 1970.

6. R. A.Cordell: Somerset Maugham, p.143,

FECTTHROB L w H OYEY LA LT, Wi
EORBEROH L IR I/NRLEXL DR EHBTELD
B, REARFT 1 OLDOREZ 12X > TW5BKET,
Mrs. Craddock DRFICEBTAERTH S, kiFKE
AR, BU LY euoFEReRET 5 ToEE
DIFNFECH B & LICEE L3 e bz,

ZDEREAE { ZODWARITTERB L, NAR
PRI NI D TR E RE T B, +RR
v AR REREE, REOBM A4 - 22 - TR
%, LCER L * 7 1 OFE % i8> T WARETH
Do LrL, *7 4 OREE, ROBELEH-> Tz
ERFLTHBS, FIlWEr: T, ROFLES
THRNTWLDTHD, & DRE LI AL RDEHR
23, The Painted Veil DIBiEL ¥ TRHEHRWETH,
TOHEHEIEKLZEL R >TW5,
She gave a startled cry.

‘“What’s the matter?’”’ he asked.
Notwithstanding - the darkness of the shuttered

room he saw her face on a sudden distraught with
terror.

“Someone just tried the door.”

“Well, perhaps it was the amah, or one of the
boys.”’

“They never come at this time. They know I
always sleep after tiffin.”

“Who else could it be?’”’

‘““Walter,” she whispered, her lips trembling.
(. 1

Zhud, BEHLUOESTH DY, MikaiEs, b
Torfmi bhicliEns, BET3-A0BLL
vV 4 — OBIRH, KL Z b ELIDL, ELT,
COBHDF 7 1+ OB, YEOERLIL-T, &
RFEEDLEFEMT TN DTHD, TOFHL, v
UAEBNRRPR Y 7 —BELEEI 230050,
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They saw the white china knob of the handle

slowly turn. They had heard no one walk along the
veranda. It was terrifying to see that silent motion.
A minute passed and there was no sound. Then,
with the ghastliness of the supernatural, in the
same stealthy, noiseless and horrifying manner,
they saw the white china knob of the handle at the
other window turn also. (pp.1-2)
o eiliB, Py olRFaeNERCHE ST, BicR
IS AT HBHE LTI AL H B > TN BHDTH
5. BE,® ~ LHEENSCEGCEL RN T TR
FoREy s T ame v, BEEROMHEMTD
WL, HEEUNSER Y, W B ‘serious’ novelists
ORI, Wi HRASRBIRLDOTEHES. B
i, BN, FEDH DA LRBERO L WLHICIL L
BENTWAEBEY, e b, koL DHEYIL
Tnb,

The detective writers have a story to tell and
they tell it briefly. They must capture and hold
the reader’s attention and so must get into their
story with dispatch. They must arouse curiosity,
excite suspense and by the invention of incident
maintain the reader’s interest... They must in short
follow the natural rules of story-telling that have
been followed ever since some nimble-witted fellow
told the story of Joseph in the tents of Israel.

(The Vagrant Mood, p. 110, Heinemann)

Pl & 5T, story-telling &/NREOERDOBEN L
E25E— L0BEORRTH DM, HAVWDOE, &E
DFFBFLE D ESLT, ¥ ARy REELH L, Fedl OB
HOREFLDTNL T &R, HENIEROE N
HFHLELTWBRTH B, The Painted Veil 13, %
QT BRI E LcERTH %, D. L. Mann
i, ORI DOWT,

It is a short novel, designed to be read at a

single sitting. (W. Somerset Maugham, Novelist,
Essayist, Dramatist, p.35, Folcroft Library Edi-
tions, 1970)
ERANT, fERAKOFEE LTRE b, FEOD
ERE XTI OEROBITLIEH L T b, &
TIROBMEE UT, COWibiessn s DA LEEL SHET
LTRBPEHNELTL B, CDEROERILZHILT
WARBNRERI KA TH A . CORMCEL
DI, IRDZDDH DDEEENEHEZ Thic, D
20, vai—0HEL HADOEETEH D,

I

DA =k, FECHJWEEET, KRToV K
AN T, 7 5 2@DA ok, 7 40E, TR
FHFHRT, RRTERERINTERFEATH D, H
RTHBEIDRNY 2 v & —213, Fonllrigbian
Sz, WAENEL, LrdReFTT, o,
BAUMNVEATHRERED D, TP LIARLLT
HRH-1c, RIFCRRALENE, He—HCnW5
LI BB DT > e, BEBIAL, AR TH B,

F5 40, BOECHIETSC LWL T, B
HbEINEFIC, UtV E -~k ORFBCELY -7,

FEIEHR S LKL, DL Y + V& — O
o te, MEHBRRCHHLHL, $7 LT
HAEATTREAL L 2 A0H - T, BERZ EPAMNIL o
Bty £ LKL, Fv—VX 290 €0 FRM
HDTHD. BIAHFIE OMRHERE T, £207%0
ANk, BLSENRERETS LD eE, ELHELIB
B, o 0EBR L. —ETE->T, Fov— WX
ik, T4V E—KinBhRHo%, TOF+—Y —
B, teEleERT 4 OREFRTCAEEND, B
BRI THEDBDRDTHED, £—21F, 74 DLOD
EiEa Rl T ok, XFEIEHEEYEML LAY
B

¥FTE—I, BEORENMB O RICHEMK, v
V&~ RBEBINCN T o Te 2 LD 5, IRWT, B
OFED LKL,

Dear Kitty,

Here is the book you wanted. I was just going
to send it when I met Dr. Fane and he said he’d
bring it round himself as he was passing the house.

V. H. (p. 8
LWHBEEXOEFOTERAMT S, B, R0
DV —NEDEREF S TRROELE D, 3BT,
Fr—Y~% POREBEFLrETCENEILLTH
7z LinL—F, F+— Y —DORIKDOFEN,
FF 4 OLEHEDD, TR 2V E—%, HOFFF ¥
— ) ~DEFERLNLEIASBRNL, BRHgICH
FAPTERIRD L EH ST WD Y s VE—B, HA
TR —oDBYHET LD L L 3B LB
LHBEDLTE, LEnE, RFRKCE-T, b
LFmgb e LT & 2t BT «
= =B DEERRETHT. Lo, REhiLd
EICAR & B OERIEE BN TCintz, E— 40, £
RERDEOICER LT D,
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...it was as though the wood and the strings of
the orchestra played Arcadian melodies and in the
bass the drums, softly but with foreboding, beat a
grim tattoo. (p. 30)

RHfcr, BAEFs»DL, HEMR-TY 44 ~03
BETDE TR, BRELMERL CWiawh,. Thi
Cakes and Ale r[FU &5 FHET, HIBORELH
BBL 72235, ®—ARASCHWTWL, £k, 7
F OLEHDERTH D Z L LA - T, KBHRD
RERES T,

BIBERXOLHBEL:, BEORW-ETH
B, WELREY, 7 1 RBLEDLNATFETHEL
TeDREN, WOE D AKE, Uo kT ho THID I
ByHE, BR2TEE->TnAHZ e WE-> Tk,
LL, DWEY % V& —D GRS iz
Tre TOLRY, —BRALIXHROTND, TaV 4
~RES LCHBRETF 1D THH I, F7 1 1K1 E
OEHMD BV, ¥ 4V F — OO THIHIN Ik 23
KERBEEL LT, BOLDOHFAAS TN ZEHNT
EIRVDBLTH B, BB, 71 2 r R, B
Lisdih, £ — ADYRERCOWT fTh I ThiEhbix
Vo

VA E —~BEEXHIRWOR’, BRELTNEE
BRN RIS THEAL DI, A% v BN T
WHDTHH D he BRERLIFRNOT, #Edabi
Woleh, EEULHXERALLEL T 2003 LR
Tolvve BBV, Fo— ) —OHfI¥EL DL, HSO
FRLL 5T, HATELERULTHOREBETRAR L
HELTWDDTHEA I FFI4IE, TOLIeF
v — ) —DORENIEL K BEbhd Uiz,

AN E—=2% aLVIDEIXA - ks iR EHED
H U7k, KMo LEMERHCETS. W0 x)
&%ﬁfmib%ﬁymm.%@@ﬁ%*bfmb:k
®, ROBEBSHEDOENDS, F7 10138 Lo ) OR
xR UL b, £LT, DKL,

“I’'m afraid you’ve thought me a bigger fool than
I am.” (p.43)

25T, A% TOH ARy AC—IEOKRIEERITD,
BARPREODETEH > TnkeDTH b, Lnd, BRF
¥y =) ~DREERHNTRRET, $7108%PEHH L
THEND D, EORKBOEHEL Ao T, B2, *
F 4 MRBOTERELLIEL D T &> T,

Of Human Bondage.

The Moon and Sixpence.

R. A. Cordell: Somerset Maugham, p.143.
p. 61.

.
Sw©®N

T OFNEBY, LD, FF 4 HROLETID
BoHcEB L hiEiablicwn. Bk rab
RELLEITRANONAVWEDORBHEI, —ADA
M, ZlKRRBOMOEBORINI, FLOHEEOELS
-T%, TR Mrs. Craddock THi# R 3
BECH B0, The Painted Veil o¥oHiy, +OXME

DENFCHBDTH»T, TORKRTREZIBLALA

By oxovs -1, BELRBEYEH-TWADOTHED, K
et LB 2R Liesid, BE2EB5hinTRIS
NBBLWHEWT, ¥ +v&—i%, Philip? ® Stroe-
ve? DRHFEXFI A TH B, Philip e LT, .
E— MIfEROAPIC, EHCERERBALRY, th
BERE LTHRTER L THB. LinL, ERT,
AFND BRSF 5 e DICREZ - e A%, 412
— 3 CICERCHV e D L, ICiiE — A0
HrABAINTWS, R . Cordell 13, manvz—D
}_’_%{,. ‘withbut charm, elegance, or humor’® } B:3E
LTn B2, B, 9444 —kE — & OIERICT <
TREb v, MOBE- e AR L B b, ‘humor’
DEBRIIED A, T ‘sardonic humour’l® ¥ T
Ho, MOE—~LHBOERE, vaVi—%HDHD
rREEITDHIORTITTH D,

...] stammered; I was shy; I had poor health.
...; and I had, whether for any of these reasons or
from nature I do not know, an instinctive shrinking
from my fellow men that has made it difficult for
me to enter into any familiarity with them. I have
loved individuals; I have never much cared for men
in the mass. (The Summing Up, ch. 15)

2 xvi—%, ‘shy’ T ‘self-possessed’ T ‘self-
conscious’ ‘TH b, LT, ALIERLTHELIC L
ATER. T a2 =DARDDIRANAYITEH BT D
ST, WRLLATOLDIC, H¥AEL#iNnT
PHEBERTILHAHLESTH LWEA),

m

HrRURAEREZH LIS ) —20DF X MR
FHe TONROREBEE, ‘she’ o2 x5 0EE
LTHRIILTBR S, BCE X, #ERELo00hm
U AT o, O ANBOLDE 2T, &EEL
74 BREEPHEC L s TLAIMAZ LR TER
Ve T LUTEDFRUFONCN B, DF DHIBMALHE
DEBICIL>THBDTH B, [>T, L, *74
PADAICONTIE, ¥ T F T IBEDFORILC DN
T, HEOLEFN TR EER L i bis.
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CBRBSHIBENAENTRDZOTHD. £LT, *
FARNANAEBEREY I LLT, Y Vv i —nHEE
RS TnD B &b b, Thizd £ THHEN
OERCIEE D, v r s —OOLbEBECH»,IND L
W BSENRECES ¥ TR, BERK Yo b
DRECEI NS,

£ — AER OB RV ELEEFE T L) T,
&b@:yt4%$xﬁ$ﬁiﬂb:@ﬁ%KMﬂfm
%o HEDECERIREEORD X ) 7rd O5N LT
LT, BSERELEHEDOLOXKE L2 5% Henry
James O/NGTE X, FOEROEECBELTE, &K
DEHICHREEL ik,

I failed from my ignorance of the very simple
device of seeing the diverse events and the charac-
ters that took part in them through the eyes of a
single person. It is a device which of course the
autobiographical novel has used for centuries, but
which Henry James has very usefully developed.
By the simple process of writing he for I and
stepping down from the omnisciehce of an all-
knowing narrator to the imperfect acquaintance of

a participator he showed how to give unity and
verisimilitude to a story.(id., ch. 44)

T — LDFELERTRD TR D L, FIEMF2mO8
RE—ABOEOFLIDFHENXT ELBHR T
T, 2ROBPRBELRES R C 2R 2ID, Of
Human Bondage, The Painted Veil, Theatre #hic
Christmas Holiday ODRRIMBCET 530 THD,
The Moon and Sirpence, Cakes and Ale #+1.T
The Razor’s Edge 53 BOFHRC LDHHDTH 5.

INBOFER, Wb EFENRERR—-ADAY
CREIN TN 2D, BRBEYRDTNDHEWNIC
LRTE D, WEOHRCE TR, FOEHD OHESR
DEFRFENITH 5, MBFOHMICOWTOIYER,
FOEHOBRL LTI WD 2L TE
Vo T2k X EDORBBHEARZETHD, BoTED LD,
T HEOEMNSBEETH %, T~ LbE-TndH X
i, BIROZODHHENL Z ORRFRR Ui, TRRIC
‘unity’ ¥ ‘verisimilitude’ » #f 5 LzDOTH 5.

ERLLTODE— Y, TE—No B HEOV 7Y X4
/NS Liza of Lambeth THF Ui, TDHIEIE
REBY LIBRCoOWTR, ¥V s -7y FICDE
L3, Fo—orx The Merry-Go-Round Th 5.
B, RELL<HD, BAOALOHEHUNC LI/

11. The Vagrant Mood, p. 205, Heinemann.
12. The Summing Up, ch. 44.

W, tOANLDEEXERLT, REO—FHFLILNT
Wi LT E, AR, Bod—2v T, HU
L) BREBEEERE - W Or0YEYBETE, b
2 &) 7R, NEOHERHITAO TRV EL

e LU Z OfEEN, BeEOBELRD T -1k

o T B Lie—AOR, DF 0 ’unity’ 23KIF T
B, KETHoeBDTN5H,12 LhL, HilR
DEAXCLEONA XK, cOFRECL-T, 0
Bk & 2 Bbh e L BARIL o/, fERici—
CHEEERYEX, BHOCHEBOLEOINARDTH D,
D T—AFNBDOTEE & - TEL NI The Moon
and Sizpence OWEE XL, ‘I 723 A%, #HHO
E# Strickland OE®%, PUTFOREE L TRE-

T B bie, BEHN LWL OREFEDONEDE D A

K-> T HEA R TH D, LRI S Wil % 7
LTBOTINE, e 2B e R, d-28
FoThkhd L, LL, BOBKRTHEO
3, BRI T, Brcshbd Tn {BERO &
S, BELRELLVWETY, TOEY LW IKEN
CHbHL T, £LT, TOHFEORRT, HEIR
BECTRRHA LT N TE 5,

LZAHT, TTRRETEFLLIO KL, HAOKELEE
FHOMBELR, YoBT o 2R TERVWBRCS S,
HEMLERTALWI Z 27, ROPERT, HER
ERDHENWI L THD, T E—2DY T I XA
OHENENrN T e ARMEOBRBICKHBLILE »
ThIWE— 4102 5T, ARHiEL, SREROME
& BBCHET DT L B, 12,

I think what has chiefly struck me in human

beings is their lack of consistency. I have never
seen people all of a piece. (id., ch. 17)
EE - T B8, 2/, BELRARLEFERT, O
T ORECHDZEHRBRL L 5 & Ui Strickland 0
WX, REHEIR, T—21Ke T, BEHBELREE
% %) DT o1z,

““...Men are incalculable;...” (p. 123)

THD. TIhb, BAKE IE 2 5 AB#EDFHD
HEhTL %,

Linl, AHRESEDTELD L, HAOMER,
TERDHRE L BT & &5 THEDN TN RO TR
WA D D, T~ A2,

If he (the reader) has the patience to read what
follows he will see that there is only one thing
about which I am certain, and this is that there is
very little about which one can be certain. (id.,
ch. 5)
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LE SR, BRARTARE L LTOANEBELYRAL
TWBDTHD, NRENRAELHE~FHEL LTOX
BB NWT, 2NOBRRKILDZ LN TE e oeDd
DIRHIRERTH o 7o R ABCHROFECEL LI L
BRTHORE, - LOMEEYER b OE (B
b5,

THRE, E— A0—ABDEHFLONT, 54
LELKHRNTR LD, #@mnb § &l ROELF
i, YEOEANTRL. E— &k, EDF2HLA
PTHBBEDREY & - Tiz. David Copper-
field %@l T,

...the narrator, when, as in David Copperfield,
he is also the hero, cannot without impropriety tell
you that he is handsome and attractive; ... (Ten
Novels and Their Authors, p. 10, Heinemann)
ta—% 52BN, IBK,

But a greater disadvantage still, and one that no
authors of this kind of novel have managed entirely
to surmount, is that the hero-narrator, the central
character, is likely to appear pallid in comparison
with the persons he is concerned with. (ibid.)
LE - TWBN, TOEBRE, EENEALORK, B
BOLEE AN S EECHKD 50T, HABHRLD
PR LT 2 EBRCH IR 2 EARCEL D
LI BB LTwB, Cakes and Ale ODFEHF
W ENCED o kBRI H D, TOREXYROBEL
e, EOFRE, FEOOK, Eh AT 3ES
R LD RBPLADRRK Y, Lhd, TALE
FERIANINCAED BT 5 & 3T E BB IR
BiebinOTH b, 7, FTEAGYERTHEEE
BTt ¥ B e hiE7e b 7s, The Razor's Edge
DFEHEICE D ThHD, Cakes and Ale DA,
BENERNBETH D, EALX L0BLD M
{, BiEMed 0dhin D RE INTWD, BOF
B, LA AAIRERYESTHT, B=FONH
DT LICRED 0

DL B TLITE, The Moon and Sixpencess,
AL > THROWSERTH S L O BEBTED
L, ZbBEEGHEROR Of Human Bondage 1,
COﬁE%ﬁwtﬂokﬂ$%5&fHéﬁi?mp%
TBEr 2 THIE, ZERTAVCEZER I
D, RCEGLNZDTEEAADOZREN, NEHE
ENE, RBIFERPELREYEI 2 THL T,

The Painted Veil OFPAIRUZ enE‘ELOR L
5. b LEDFH, BEOLWREEY L, HEalkdor
BoTWiEBDOHEFESF v — U — K, RN Bh

ek DBRER HLER LA ERBIRW e T, &
ZORBRETETEDFNLLEN T & LHEHX
n3, £—~ait, ‘I % ‘she’ tE/BEI N2 BT 2L
T, FORBEXRRTHL L de, #HENHO LIl
HIShR A R T LRI Lz,

v

AL e B e INRIL->THB D, $F4 V05
—eOND FI 2, A THEIN TS, F+v—Y
— L OBFEE, FHHIS ThieZ LR 512,
WORE, A4+ 22 0 IAZFT 4 RETLEY 2 VS
—DOFRLTHD. PHBEEXBEL TRy sz —0D
ELRELRETh T, i, BEAERIELT,
FEOrLRENTLESRND LY ThHhotr. TRLE
LAT, FHELBADERCYD Y + V¥ —DREHIF
Hix, B, dEARD, 2HREEEORERE
BEv+F 1+ v bbby zd, HFRLEHYEDT
Wiee ¥ F 4 DEN, ROBHRCEHE TH -1,

5 412, BXOINTWED TRV ED LR
BN R0, RORLEYEESR TR, BT,

““No. I despise myseli.”* (p. 92)
LEZAEGTH D, FUIELR LD TN, BS
EEYBEXOLTWAEDIE, 74 %BLTWANLDLK
LEYDTHD. F7F11%, TOLIRRCWELTbE
Bz, SLROEMOFIRETHAI e, ikl
NP E B,

ZARE ST, IBRFEWEEER S TR, F7 4
ERL Tk DTH B, ;}{,ﬁ)l” LEsggEr @D
D x Vg~ LTC, BEBREEL b S, HOF
WAELRED LTHE LR T, BYDRLDECEBLE
PRI > mOFE, T HhEBLT k. TNT
b, BEFF 1AL » Z2 e TR FEDB C LERD
Too &N, ROBFEIDIATET, HLww 5T50%0
Tl e O L Bk, B,

“At first.” (p. 118)
LERCELT, £2To8R6 0 —IBBELTW 5,
L L, ZADFRICONT,

“Oh, don’t you think we can let the future take
care of itself?” (p.120) » .
LFF 4 RBERIBDOY # V2 —DFERIE, FHOHEX
BHot. FLUTHAKRD, FF+CBHLw % LLD
ELY a2 ~BHEMR, 3L IR L THEATHL,
e,

“The dog it was that died.” (p. 137)

b, ERRDWREEXRL AL, £LT, F7¢



96 WOR B &

DEEEIC HS T, DI ADTRR b lich 5 .
Ld, BELEX LY +7 107 brickhid, B
RO DI DI ESRERAC L Thicfcd Db
DD I FBIRNE W), 543D 2RE Lz,
Wh ARk LEI I,

“Walter died of a broken heart.”” (p. 143)
LESTDBD, waF vy bolid, B L
BoTnieDTHD, RAZL, 7 +Vvx—IH¥ELH
BCH Ll nwd o T, KEEIRLTHEAD, L
L, BINKET, vavz—3 R OXxEFD
ThbH, ZDIERT, ROAX—UHROAHTS &
B, Fh2EE2LTW5 L5 Bbh5, 18 cric
DB = FF 4 KIFELIRERD, LhiTiohkXo
XD iy, REFEFLBUOLESTET, £~ 20
AINLERECBRD, T—&1F, TOERTYE,
Cakes and Ale © Driffield XU L3R, a4k
~DEYED T, ZENSAMORKLEAHIML L5
LLEkDTHAD,

v

Pl B, &/ Ty, The Painted Veil DA%,
LLUTHEOENDSHTL, &~ LR[OI
TERLTCE 2, L, dBHAFI=o 70 [E
L, EROMEOME L XAME TS L. T2 Th 3L
L, BHENAERCOWTRE Uit hidie b,

F oy — U — o, HERICRAETIRDHNCE 2
F7 40k, AECONWT AW BEENERKS TS
25, WEADOBHHRECEEYRE Liconr, Bl
Ry F 4T NTH B,

TxF 4T bR, BDLDREY LI/ NBT, K
WL BRIRER > T, Bk, Tela—2*57 42
DNz BB DN THLELTWT, AEORE
COWTHbNZ EE, R 2F7 1 1K¥z T
%, MEHZBTT, BANCHEH BB bOLE HickE
Bt otc s 7 110, BABEHL,

“...Some of us look for the Way in opium and
some in God, some of usin whisky and some in
love. It is all the same Way and it leads no whith-
er.” (p.123)

&, HHE, BRALEZEEX Th52,
“..] wonder if it matters that what they have

aimed at is illusion. Their lives are in themselves

13. pp. 20, 53, 76, 137, 159, 166.
14. The Summing Up, ch. 74.

beautiful....”” (p. 141)
EWOIBETHD LR, Bk, TR L - THMmEYE
bW AEDOERE R LD THD. ik, £~ 4
D, A&D ‘pattern’ 4 O X —HTHHDTHO,
BRI bOEE HELYR M LIcDThD. The
Moon and Sixpence Wiig 6 EHwciticlitz The
Painted Veil wit, KR U TECHT HEIEBE
SERELCQOD, ZOMERDSD, Cakes and Ale fg ¥
CHARTY 7 ) 7 ARERERCD S, —DIik, R
HUTEEIR Y 74 v T by, DD E~ L2, B
BEREY BBROST S - THW T 2D THESD.
F 5 BB I EDF @B, COBERTHD
FERThD. £F, Fr—) KA TEERTEH LA
B, HROBEC b, WMERAEOTRE, HBELH
bIRLEE LB, £7 1 O 5% Tl
2, B BHE - TWRODDERCEALSETH - .
“You know, my dear child, that one cannot find
peace in work or in pleasure, in the world or in a
convent, but only in one’s soul.” (p. 98)
LS BEREOEEN, TORDFF 4 DD ¥ ER
LicZ & Tho5.

The Painted Veil 13, BIMEZOMNMERTH 5,
BIC ,ARRELADHN Y 2 Vi —OMKR L ALY F
F AR e LB, FOREEBITF D, D a2
—DEBNCE, 22 iiE, HOEBERTH 1)
MEND ALY, RCBENIBIVRRIN TN B, %
DRI FEBECFETBNR TN D EE X 2. Strickland
OEALERETH - LWH LD, LA, T—4
i3, REEe AW, SECHE BT Cn5 &
Exlove FIMDRENENT, FEDHKREY D/INT
Wi Bt T, BIEDOY AR R, BHTEREYRD
S d DT, BEEHRT -2 BEHRILELNR, AM
BROFRE L TOEAOHBCEL T, - 8N
b OFRRIIMS L TR RV, ki, ZOEK TR,
D xR =0 d NGREOEN AT, T OfERE
The Moon and Sixzpence Y ;&< RiFlt\vse FTiz, E
— MY O NAETR, C LICERHBOMEL, Tk
Mrs. Craddock 73 ¥ OFERTROFHNTNT, i
MEWIBUZEDV. T, ZOELLETEER>
TELTARTSH, FI<vF 1 v oRiEL RIS
BRPDOEML, TOBWT, O/NRE ZHOIER
CHLTW5, &/, cOERNSE, 772971
LT E—sDLLESEHEI R Wb s
NWTHH5.
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= & B
The Painted Veil int DB AT LT, $XT GIRAX:E Tz onm )
EEEEM Uz, 72 X MY, The Selected Novels s Selected Prefaces and Introductions of W.
@ The Painted Veil, Heinemann %\ fz, Somerset Maugham, Heinemann.
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Hardy’s Intention in Tess of the D’Urbervilles

Tatsuo HAYASHI

1

(&~ 774 VRDF A1 O [HIRO =D DOFAD
BxE] (189D KBWT, N—F 1k, T, O
B0 L ROV ERROF THRINALE-T
BB, FhCH - TRETFFO B OWTIRD
IHICE->Two, [ oY —BROHELHEHRC
BREIRHEYEX LD LB RAL LT, Eok{HR
TRHE RS > CHICED AN 540 TH 3.1 £LT
EY ;o — ADRDEETHATH D, [Tk 2 EEN
BRI eb3N LD L b, AENXRIND LDAAR
BRI HLINDEIFE LA,

FEHRE COZMI & B R B ROET, o&FD
79574 v7] e L 5RBEROER, TOMOR
CLhREEDH L OHRCEEL, ~—F 11, FXD
o OEROEER L ERL DO TH T, HEHORLE
HhS o I AREONHE NS THEE 5 TonOr &N
~E LD RAE TRV S L, (ERELTO
BLhbik, EEXEETCIEEL LTEL LRI
BBV E W) OHERE LTON—F 4 DEHTH-
2o WIRFTTHR DIEBEBIRIC DTN ~ 7 1 11311892
£0 MERRANOER ] R18BER VB DIN2EDL
hWEho X 2EU, RBRCOBELTIT &
K [BER~NOFEX] Tk, = DR bh e
HEBD—o—DIKR, EETNENBTLE> T2,
FOBEHEOWSTN~F 1 ZRO LI CHE N TS,

This novel being one wherein the great campaign

of the heroine begins after an event in her expe-

rience which has usually been treated as fatal to
her part of protagonist, or at least as the virtual

ending of her enterprises and hopes, it was quite

contray to avowed conventions that the public
should welcome the book and agree with me in
holding that there was something more to be said
in fiction than had been said about the shaded side
of a well-known catastrophe. But the responsive
spirit in which Tess of the d’Urbervilles has been
received by the readers of England and America
would seem to prove that the plan of laying down
a story on the lines of tacit opinion, instead of
making it to square with the merely vocal formulae
of society, is not altogether a wrong one,...
(TD/NRTR, FRLLTOBLOBEKE - T
s d 0L LT, 20k L BLoMT
RPHRECEHEO 2 ¥R flTd oL LT, kD
NTEREDLHIHRBLYER Lcbr, XA
AOERIE DR ED DT, HEO ARz ORY
AL Threnwdce, £LTC, i iadbh
TREDORIEBBWEIN B ONT, WEE
TN TEULDH BT &%, INEOFTRED
NBERELLEWIHDOERCHABLTINBE WD
L1, ARIEBLFEF AR THC L TH-T,
Lirl, [8—97T 1 VEDFAIRAFY AB L
U7 Y 1 OBEECHKBEICET AR b T b
Thit, YEv il nehE LWL AR EHA
LEUTRDHIDIRERTR, EhEBERoGECEL
LD LT RHENREAIOE- LI O TRIRNC L%
FLTWB L EbRD, - D)

CRBOEENS N —~F 453 Y B HEERCHE
L, THEIThi s DERE2 BNz eEX BT
LRBEHTE B, N—F 1 3% BRE LTOERE
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TREL, BLET—ADERRL LTOBBELZRLT
Wb, Tt ECBIA LSO H & Tz OFER
OEHCHNOF¥D &L H BTV B, [CDONROE
R42eznik, HZIWITHDEL TR, #eaDiE
[NCHBENT LD L3530 THRLT, REOES
TRICHEHYEL L, BEORAS CRBERCHEDL T
P2LEOBLLAHRNEBEIIENTWDHZ2DERE
Vol ZLTEBK, [MNEEWHIHDIXHR TH-T
Tl /cv,] (a novel is an impression, not an
argument;) 2R N T b, IO [FIRDE2
F] o I—@oHE il k By 525
(to give artistic form to a true sequence of things)
EWIBELZAEL, AESML EFTIERERTH S
2%, HLHTEHLLL D LBINE, EHEOW
BONEL DFBERR,

PETEZE] L THX] 05 0ECREERRZE
9 LT& ks, DFRAER (h—F 1 DB Lh
r¥ impression) WL TN—F 1 DBRAE > THhiz
2%

2

7 2 DFELMARREMRIIER X B T ABRRTH
b, LNOIVIHSAZEDOOML, HBEWIEEZEEED
ONBED LI REENLIELIERNADOLZEL, b~
WEy ANA XDT ADRKZER, BDZERARBLEE
BTWBBOLE T ARDNAK T o> THHEY
FEHL LDl

They were generous young souls; they had
been reared in the lonely country nooks where
fatalism is a strong sentiment, and they did not
blame her.

FRAERI VT OB OB RORESTLED
k, HCDOBERVESEh DL >k, BoBrow
ONTEATOIN DD B% Fe b,

Her naturally bright intelligence had begun to
admit the fatalistic convictions common to field-
folk and those who associate more extensively
with natural phenomena than with their fellow-
creatures;

FADBEY a4V X =Rt 74—~V EFREI
S2R—=ATH %, 7 2ABHROPORHN BRI DR
—IERIEREEE L o &, & rs, “Well, we must

make the best of it, I suppose. ‘Tis nater, after

1. pp. 186, 259, 104, 327, 328, 408, 199, 311,

® 5

all, and what do please God!’ ¢E 5 »1}Th 5%,
Fhe, 7V T LORBAKLTT X09R-> T 5L,
Rt ‘Well, well; what’s done can’t be undone!’
LEW, R,

After her first burst of disappointment Joan
began to take the mishap as she had taken Tess’s
original trouble, as she would have taken a wet
holiday or failure in the potato-crop; as a thing
which had come upon them irrespective of desert
or folly; a chance external impingement to be
borne with; not a lesson.

WO ORAR U o 3 EOREL B L L Hie, #EfT
BFOLs Q0 L BBz, BRAEND S 0D T
FhizhiEzbnd o, L UTERINHEEDORSE
T AT L VKR, BROFICEL TWoHEEA
DAL, BEOBRENBEEEYRITL T
BT e BE LTI Do i@k BEA H T fatal-
ism BT, 0 fate ZF B HODC LAEELE
LTEDLNRD, TV o IRTFACED DS - TN
LTI e &, &Y, ‘Howcan I pray for you when
I am forbidden to believe that the great Power who
moves the world would alter His plans on my
account?’ »&x b, COHR L HH L TnBRER
N, FRRAROEE L X EBRCtOELYTTH T
WEETHD, TOBKRT AEoaoiy [E—F
K1) (an unsympathetic First Cause) 72D TH5,
7220 THR) LW ELOMU & 12 B @ITHEY
DYIDKDTH B, (the vulpine slyness of Dame
Nature) ! &® & ) infERE o AR EMCEIF IS
ANHDELGEZEDE L » TR EaN B, N—F
¢ DR H I A EOFERIETIRITC DR EE L 2T
e biow Al bR bivs, % L TERASOD
BT, EEEEOOND S LiF LITHBEX
NB3DTH%,

Z D& MRS ERICH - T, Anbn)C
L0 b on TABEBEAROTCT 2 2 5 3Rk
EEZBND, TADANADH Kb [ oftticd
NTLBEDNT, ArDEELXELNE )k izTh
bhtec b7, FLTC, F—R17 4 —VRROK
SREOWRO—Beehid, 2ELWHRHBLEDE
NBLEEF->THDOR, £ LR TTHIAS
negievwhrbicfhbhico b, B3 bigh-k
DTHED] ZLTN—T 4 REEDNOFT, Ll
3 &5 71, the poet whose philosophy is in these
days deemed as profound and trustworthy as his

song is breezy and pure (¥ [H $R DB 55 HHE
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(Nature’s holy plan) #7203 5EHRE, W
SN E BB TNEDNE, 7—X9—2D Lines
Written in Early May ©—f7% & O U C@M % 2
N, JvFERLTeN—h T35 Y = FOELR
Pippa Passes h 0 —f7%2¥FD L 51/ Su 54 — X4
T3,

God’s not in his heaven: all’s wrong with the
world!

CCRI~XT—-RLD0F, TIv=L5LD28F
BLEReN—F 1 OB 5 B O—d 5 by
%%,

BloZH O OBHEOBE TIRD & 5 il & &0
Tw5,

But, might some say, where was Tess’s guard-
ian angel? where was the providence of her simple
faith? Perhaps, like that other god of whom the
irontcal Tishbite spoke, he was talking, or he was
pursuing, or he was in a journey, or he was sleep-
ing and not to be awaked. '

D LD I AMCERLIR TR W 2 i By MEED
Ml OHMITRAMRE > {EHITHD, 7RADETL
HEITHLATE 5B LB E - TWiclDTH B, (It was
to be.) 7z MFEOREC L T—EOBLFU L
LWOMHE LR > T, bl a/hNBo L)
L7V 2 DFCrh->TLESDTHS,

N=F 4 B LWEET,

Men are too often harsh with women they
love or have loved; women with men. And yet
these harshnesses are tenderness itself when com-
pared with the universal harshness out of which
they grow; 2

EENTND, ThEIBMEDON~F (DAL BN
% L BRER,

December 10. ... He, she, had blundered; but
not as the Prime Cause had blundered. He, she,
had sinned; but not as the Prime Cause had
sinned. He, she, was ashamed and sorry; but

not as the Prime Cause would be ashamed and

2. pp. 455, 24, 324, 90-91, 136, 435,

3. F.E.Hardy: The Life of Thomas Hardy,
p. 215,

4. Abercrombie, Lascelles: Thomas Hardy: A
Critical Study, p. 136.

5. p. 353,

6. F.E.Hardy: The Life of Thomas Hardy,
pp. 112, 224,

7. p. 152,

8. pp. 127, 134, 12, 365.

sorry if it knew. 3

Z Z kit the Prime Cause & b3 35U MEDA
Rbha, COfERELER- T, bhvbhud, 7Rk
ST HEOBRBERETTOC R} L T 2v Y v LT
w,OWRT Ly R THLRD IR L IWERRZ
WD, bl the universal harshness @@L
TEOERU 2N LD, EPAHCHL TR LS55
bhEHBRUBDTHS. —ErottckEhsry, 72
@ ‘continued existence is a tragedy without purpose
and without end... ‘the end’? there is no end: the
end is death and madness.” 4 X705, 2 TEND
HED, TARRCOWTELDDTHD. [HHRY
BOIAMREREH LA 0] BN, lall
BOINENDOAEYES T, YV uero ‘Allis
vanity,” &Y EEE DL, T [—REL
DHILIELT, RE, &, BE, Fhord.] A
WAL, EDHREKE 21 b EBLHDTH 5.5 1876
FEON—F 4 OB BOT 2 h 2 EUOREN R 1
INs,
< “All is vanity’’, saith the Preacher. But if all
were only vanity, who would mind? Alas, it is
too often worse than vanity; agony, darkness,
death also.’
¥ 7218904 ® 0 FBICi,
January 29. I have been looking for God 50
years, and I think that if he had existed I should
have discovered him. 6
L LB RN, S0FEhRHERRFMC bbb 3
OWCHTEWHTC LB R e s REEBLTY
5. 2 LTCEORDCHEIRWH L2 DR Mo L
Z5—oDJ7] (a beneficent Power) X3 518
MOZBRID TH - 12,7

AEE, LA LF R0 L5 ez 3F°RE L ERCRAE
biiesib b c oM ki EE T 2. ThidELDLD
hie ThRBOETLRD MR A WAREE] 235 50
5THD, THEHBIOTNT, boedTHRIOMN
532 dEERLDC N B E T EDL> TIND,
romTHuREE RS LS L nh, R ERE
W, BEMLER] RE5500Th5. TEv—w
v MID L&t Bai—AD & BT U DU a private little
sun OO HCHE - Tnfc L J1c, L, CD &)z
AMD THELUD D 23 5A7EDOEXK] (the inherent
will to enjoy) 231 ¥ & AL T LA T &
5 L3 ABEDOEE | (the circumstantial will against
enjoyment) AMEE, =D ZoDBEHEOELEY DRV
EENBZOTHAB,E
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N—5F 4 DISBBEDHE X FEWHFORBRHIH D BB
Ve
‘Thought of the determination to enjoy., We
see it in all pature, from the leaf on the tree to
the titled lady at the ball.... It is achieved, of a
sort, under superhuman difficulties. Like pent-up
water it will find a chink of possibility some-
where. Even the most oppressed of men and
animals find it, so that out of a thousand there
is hardly one who has not a sun of some sort for

his soul.’ @

—ADAMBE LTDF ZDOKBE, TREHF L &
-+ % ‘an unsympathetic First Cause’ @ Q)RR INE
HEOER, TLTHIBLHINSERER—TN
NEBEEWTWBDTH S,

3

FNTRCIDILILRBEOBERABCHLED LS
CBENTZON, DFCTO HIK DWTHENTARR
Ve N—F 4 IZZDIERDOBTHANLLEEE L B2
Tnb, TENLOHTE - L IEELDD—DZ, &
EREFTHD,

COYENREEN LI LEONTOFD LY o &t
EbhTnb, "—F 1 ldHd e KSLBELIBY
o lc—ADELWDLERHELCE> TREZ®TL-T
WBDERR I, TOELVEBETFLBAN—T 1 &%
DERAP LD EAEMCEL LA Eofe
5 LRI Z DIERDOER L BRALE-22L IO
Thb, TOENEENE IR L DA, COHERED
TRRATH 5.

FROEFNLFIFREL RV RWC LT, HEE
Bl K B S BEICE » Tz, (Distress, if not pen-
ury, loomed in the distance.) H&DRXBEITFDH
FHTLH b (a slack-twisted fellow) ¥ FEFI T
BAHT, BRAT, HS 3 BHLom% o |BEK the
d’Urbervilles OEZROFHRTHH 2 ) HRCE>T
Wh, BEROFRIL x> b dHEEGEDR, Thi
WOF Tleo TH DL 2 BAET, TE&ESN
42 | (Compleat Fortune-Teller) #{2, HD %L
25 dDOESZIFIF FZF (a passionate lover of
tune) THotc. HLOLBMFEL ZOED LW
AR L TneDTH B,

9, F.E. Hardy: The Life of Thomas Hardy,
p. 213,
10. pp. 39, 4, 34, 23, 20, 24, 125, 365.

=

3

All these young souls were passengers in the
Durbeyfield the
judgment of the two Durbeyfield adults for their

ship—entirely dependent on
pleasures, their necessities, their health, even
their existence. If the heads of the Durbeyfield
household chose to sail into difficulty, disaster,
starvation, disease, degradation, death, thither
were these half-dozen little captives under hatches

compelled to sail with them—)

T AR E OIWTEHD b & TEHLAADHERH R
HOWEY Lis3hidieblatofcl, £~V 7V 40
RAET VY 7 OFN, BEOLED L, BRI RDIC
Tl nER bz kend, ~ROBADETH
0, B—DHMETEH-o I v AL W EBERERT
BLTLESREWIEERND TH o1, o, b—
WEy b4 XOBBEATT- T, ®RRBTIZ V72D
YL BOYE LVWEBOHEC R h s 2D
NED LB b Thote,. dbHA, TBEELEN
KETLTXTOIONLEN] e W GRS T
b & teds, BIC, 7V THEAER TR 790k
P—hoo 7wy ORET, £, HEOCEITOOH
TR Leaih, [HRER.5%, FRAFMDET, G
D L] RERRL - koD b BELIRTH-
7ot BOFE L KO ML DTN TOIFELHER
At % B - T, o B bR NEN T’ <L,
TFAD—FRB LB, WERBEELIL -
TLy ORI TFRIBELTY X 522K DTh
Do

DL ICERYT AR EROEARC LT AE
TERTRH 525, N—F 1 L&E BETRRN
5, BOBRREROERY # £ o Rk ¥, &L
A, ‘an unsympathetic First Cause’ ¢ X % the uni-
versal harshness OHICRKBD T B, N—F 4o
Frk T centrifugal GROHEY) Tlke L, HLETh
centripetal CRILAY) 7 BEOEFDOAL W I RETH
5h, X, ERFLLTON=-F 112 5T, £HEES
tnHhor, EROFERNSREEDH—D07 7 ¥
2= EBILN TR EBLIBAPATHAY,

BRI OWITF 20 love affairs I3 2 8035
Fons, (b-ordFor 2 bBRCERT B &h
3 L7Rus23)

HROBHOH L FARBRE .,

‘Why didn’t you tell me there was danger in
men-folk? Why didn’t you warn me? Ladies know

what to fend hands against, because they read
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novels that tell them of these tricks; but I never

had the chance o’ learning in that way, and you

did not help me!’

HADFRBZ TEIDWNEDARBD & 5 /it
YEoTRBOFL KRB L EHRIh > AR D
b, RERBIAGEXL TN DO LFEXLDT
BB, TARBALWRD [INEERDOARFE] £ TLITFT
ot TEEREDNERYBERETEEL O TR
H ool

N=F L EE-TN D,

But it had not been in Tess’s power—nor is it
in anybody’'s power— to feel the whole truth of
golden opinions while it is possible to profit by
them 11
‘an unsympathetic First Cause’ [t L - T B|&#Ex

INBAHOKEERACK D FLTARNDTH 3.
Liclo TNA—F 4 12 S THEBOMELHNTHS
bF TRV LRED Eb . BEOBA LR
ThirdblEed THEoS0 W [B—FER]L] i
LB BTH B

ITTFARBHREBE L W) OB DL L KX
B> e REBICOWTHIE L s, 7 AEELERE
B, 89700, WXIAARRLRER] (the slight
incautiousness of character inherited from her race)
Ho T, DFRBHEOBRLIYH heredity (&
& ORMELY 2 DHFTRLD. [FARBDTES
BEOBAREL UTHBEN L EDIZET LD TH-
#-.] (the personal charms which Tess could boast
of were in main part her mother’s gift,)

It was a luxuriance of aspect, a fulness of growth,
which made her appear more of a woman than
she really was. She had inherited the feature
from her mother without the quality it denoted.12
7 Ao T e Zo0HH, Thbb TWEARR

ool & TERLIDbR B LIRAD T L]
T AR EROFEADNCTHAERELBERLIL>TW5,
RERBLFD L) RBHELH - e h, BTV 2
CRPEINB DN LTHD, T7ARBLAED L
5 IEMOBREROTHE B, Thbb T ARREOBE
O THD, HAWMERNE->TWDH LI,

‘...she bears no responsibility for a sin which

she has not committed, but of which she is rath-

11. pp. 104, 21, 41, 124,

12. pp. 114, 20, 48.

13. D’Exideuil, Pierre: The Human Pair in the
Works of Thomas Hardy, p. 109,

er the victim,’13

ROTHB. Lol ZOHER, Tibb Pierre

" d’Exideuil 238 LT3 D1 heredity & hitis

L5 love T#H %,

F=VEw hANL ZOBBBT, FRE2L 7R, X
MAHWRRWEIC KRR INT, —D20B X5
OFND LT, DALk DebBDTY
o BTAZARBEALLOEERTREICE DR
[x2 5 itz Al (an irresistible law) &
ENB, ThE Nwb® 2B ERYILO &L 5k
ZERLDYD, IBCHEBTHLEWI WIS
LStz % O (something which was based upon a
more stubborn and resistless tendency than a whole
heap of so—called practicalities) 72D TH 5B, /v 7T
RLED S BLLCES WL R0 T 52, [HEBDOH
¥FOTL, BRI ANBDLTHR D] (He was
driven towards her by every heave of his pulse.)
TOIHEN—F 1 REOEH LBV L2 HET 5,
BAOEER LR, RHd - L AELBHEOFELR
LIRBDTHDHH, HBEC R D LD —HIRD
%, 7 RALABO=EACHMNY VT ICER DEMCE
YETHTHS.

The air of the sleeping-chamber seemed to pal-
pitate with the hopeless passion of the girls.
They writhed feverishly under the oppressiveness
of an emotion thrust on them by cruel Nature’s
law—an emotion which they had neither expected
nor desired. The incident of the day had fanned
the flame that was burning the inside of their
hearts out, and the torture was almost more than
they could endure. The differences which dis-
tinguished them as individuals were abstracted by
this passion, and each was but portion of one
organism called sex.
Fr—REAOHEOE B /it [ BLEZROMIRLS

M, FREET THRL OfEc L -C, - L BHR
HICH Lo Sh B HERTHH. < OFRCEbLLA
B, BABA L LTRHI IR T 2HE LR K\, T
L —ODHEBEOB 5 —WLBEF IR B. Lz
2T, FEEOWL LA NEEOEMNLH A
17, BREEAOEMCEES T, ME] 20 HHERE
B, FORNBEMO IR TRA TWBEBERDTH S,

PIOBHLIRBO L THREBC > TWB T Ly 71k
SRITF AL TR 0EL, { DELBROERY
EHT 5,

‘What a grand revenge you have taken! I saw
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you innocent, and I deceived you. Four years
after, you find me a Christian enthusiast; you
then work upon me, perhaps to my complete

perdition!’

‘I fear you at moments—far more than you need
fear me at present; and to lessen my fear, put

your hand upon that stone hand, and swear that

you will never tempt me —by your charms or

ways. 14

bhbhRz o 3 AELVWHERECEE, 7Ly
7DEY B LTCIBELDS, L5, HiEOE
8154 5. Lascelles Abercrombie $#0EEDH
<,
‘he is as near to agony as such gross stuff can
come, and has almost the touch of tragedy on
him.’15
LIRNRTWBD, Tl rEEEHT, = OERICH
T BAYPEDN, TXC cruel Nature's law KBS 1
HBOARCEE T, EGILEAYBRLICREOTIC
BELAENTOLABOR >ERE L L LD 7Ly
223, ‘Don’t look at me like that!” 2 m}l&FE, 5 X
REHLTTETORERBVEYZTHL, BRI
B OIntREORBICAEE 5 2T & 5Tan
T, EOWIRNEELT TV KDL 528,16
7Vvy o OEMOFERC L -7 2D Q% e LTD
A ENZLBI LT B RIWELCEL 2 DTH
Do

B8R (chance) } ¥ 72 Z DIEROF TR E e B2
5> Tw5, H.C.Duffin ZoF¥0 &5 nEFsismT
%

‘at two points in ‘Tess’ a crisis is brought about
by inadvertent interposition of an unfortunate
Fate: the slaying of Prince the horse by the mail-
van shaft is the immediate cause of Tess’s intro-
duction to Alec D’Urberville; and her letter of
confession to Clare, which she slips under his
door, goes under the carpet and never reaches

him, necessitating the vis-a-vis disclosure,’1?

EDED BN 0bBFB e NTERLD., 7

14. pp. 165, 194, 199, 187, 420, 397.

15. Abercrombie, Lascelles: Thomas Hardy: A
Critical Study, p. 148.

16. p. 395.

17. Duffin, H. C.: Thomas Hardy: A Study of the
Wessex Novels, p. 45.

18. pp. 84, 204, 275, 101-02,

# 3

Vo 27 A0%E Lt e bdENDO— AL ENWF
L, tho@EdnbiBOrBrebh, TEHRTE
R LENI N BTl &, EElLy
FRTHBEERVHTOTH 5. BRTHRCE OB
ERAT D, @nOBARbH - kO DBAR,

TR et 2/ L B0 BT E 2
3 BELEVEEIXFNRE DT, TARESICS
W] DTH D,

¥R ANROBELXHEC v 7 OEHEOEATH
HBIILAZTHRIFE AN+ Ev A VOB BT s
&, by ) YHEH CRERZRABRERNT-> THTFT
Hot, TTTHERTHDD bk, BR, T+oHh&F
%S, BOME THEARIEODZOFET, MMy
HEL VD RS, BEGETTOHINSD, O
HLEZHORW TREWOE) THH 7 v 7 oilkbiiE
HLROZLEABENCELTHWAOYER L, Al
KO Te>TLEY, FARDIELE TS, 7
> TLED, DL RERNEALNEOEMCEEY
RigTHELBRATE B,

ZDERLILAT coinsidence HIEFIC & - THA
CHOBN TS, el 2 EFRE 7 L7 oiEEReT
FeRBEAEDL Y, —TNOBBIREFCB & KT,
L 2L 7A->To ZADE-THE, BBTrE
RIRD KD e RFEXRTDTH D,

And to his wife as they went indoors: ‘Now,
to think o’ that just to-day! I've not heard his
crow of an afternoon all the year afore.’

‘It only means a change in the weather,” said
she; ‘not what you think: ‘tis impossible!’

e, BHOT b L OL2ECHT B 7 2 OBEE KD
HIRHHUBOTNRY DL L - TEPNDEE
£, BEL2bhbil o d L ) frchance® coincidence
A~ 4 OAWEREO S ORERI L EDN LI LR
Uk, LOxLENEAN~T 4 OAEB L BECHET DU
TWBDTHY, ZOREDNTEEIMOIEROHEE
DRTOFD L BN,

[Z &> lefpie e AR, ThaidBECER
BEUxEX 5RO, SRENREELEL DN, £
) TRWEBAIIERNRE CARECEX 5 L LD
Tovve N—F 4 DINBRCATS, TOWGFOHERD 5
DIBEETH B, BCED L5 1 fatalistic 7z ALEEH
LhiE, o SR EbAbiv.
DANROKREL LT, & OBRIHREOHIILRIE
HWINBTHAIN, FOAEY A DH HHEEHKE
B, E@clFIh s AHCESNS bl WRED
B, EoLd RREERRELEVWIDNHHLEX
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BD TR AD D B, 119

4

I E CIER A S D D5 universal harshness
FRCERN, TRARERLORTED L) CH: fabs
FOFRLEL TR,

b7 ACRHT ORI TR REBLTH il
NESLEDB T, Efre Bbh s b DicER
LMo TW L TH B, Lascelles Abercrombie (X
% 0% Thomas Hardy ot CHERIA R DL fce 554
2T,

‘there is no tragedy where there is no resist-
ance.’

RN, ALEOEFD LI HEAT S,

‘the first thing required in order to turn it into
tragedy is human resistance. And tragedy plainly
requires further, that the resistance be of some
nobility and dignity; for tragedy must be a thing
enjoyable in itself,’20
FADEBILE IC DL —HTHLDLEL L

5o ol 2 WEF AR VT OHSCK T HENE
LIcBREDA v X, 20TV, Vo7 4 DELEZENLD
bOREHTENEBYDTHB, 2 L7t 2E%Y
RIELE L AR AR LTOBROHH S
THDHN, BLCRDLPLOBFRRLALHLRLX
Bl asexual 0y DL BDTH B, IBKTF L v ¥
PBIDBOROBHENLLLBILNFAILL TS T
2, ‘I am ready to pay to the uttermost farthing.
You need not work in the fields or the dairies
again,’ »HLHB LT ARESED,

‘I have said [ will not take anything more from
you, and I will not —I cannot! I should be your
creature to go on doing that, and I won’t!’
LEL B, ALWHEDINT Vo 7B L T &

dir-&bOlLTLED,

‘I have never really and truly loved you, and
I think I never can. Perhaps, of all things, a lie
on this thing would do the most good to me now;

but I have honour enough left, little as ‘tis, not

19. #Fg Alicia’s Diary oW T] (BRLTFKE
SRR B ER - BEERTRLES 128,

20. Abercrombie, Lascelles: Thomas Hardy: A
Critical Study, pp. 29-30.

21. pp. 98-99, 505.

22. Webster, H.C.: On a Darkling Plain: The
Art and Thought of Thomas Hardy, p. 178.

to tell that lie.’

COWEIOWK, BROBECLMMDLLT, 7L
vV LOFEME L TREBLTLEIDTH S, 1
THEFPLESTLE S TIHRCEST, #rbd
BEASTT,  LERYFLWEERZBOLNLTH
B30 v7OMBFICIEST, 7IV I —L T oY
2 DR TELWHBCRET 2. T0HL T 7 Vv
D> T& ks vy L DROMOEENED, A~V
ANy I TEENR I VT BRSBTS L T AR
b, BLRRE: LTHEOFLASZEEETOTH
5. BORDOHOEHOH L OWLIBERABE WY &
Dix TEer] bNORIEREAD L IR %, ZOK
BOBEE NSRBI [7 2] KT, »
~7 ¢ ORERORTHRIERED LW BIXDO—2ThH
%, EROBEIROW  BEAAETHIhTW 5,

‘What is it, Angel?’ she said, starting up.

‘Have they come for me?’

‘Yes, dearest,” he said, ‘They have come.’

‘It is as it should be,’ she murmured. ‘Angel,

I am almost glad—yes, glad! This happiness
could not have lasted. It was too much. I have
had enough; and now I shall not live for you
“to despise me!’

She stood up, shook herself, and went forward,
neither of the men having moved.

‘I am ready,” she said quietly.21
COFADEETRI VIRV EICRL D, —H7

ADREIEZHAERIORCEL T b, O L
#HEEER H. C. Webster /3RO BT %,

Her courage gains the reader’s respect and
admiration. After watching her struggle for con-
tent, life does not seem contemptible or the
struggle futile. Her fight seems to have value

in itself because of the nobility of her nature.2?

5

TN~ F 1 OfEED T—EOBERHESE ] %
LR LA DTHD, o2 2 ARDN KRR KA
Bibreweir-Th, HEAHETIRIh NS
TR Z E R TIROBEETRRTN D, COTENDL
N=F 4 DIRIC D Do BELIHREC L - TBL 3N
RWEE, ARRENREHE > TWBR DM L KEE e
W HODOWRICHDEEL WD & 2 ThDH, H.C.
Duffin 3 = DES% Convention Novel o 535 L,
R (LoD bTHhEZEBLE iz, TR
X FTEICE 5 T K23, BERHDL Z L05TERN
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BEY THHELND, 2F0MIBRTNSD,

“Since the course of civilized life is largely run
under the close-fitting blinkers of convention, it
is not surprising to find some of the more rebel
lious of our writers—among them Hardy—fer-
vently set upon plucking off those comforting but
unintelligent obstructions to sight. Two great
themes, deeper than convention, but themes in
which convention plays a part, cause trouble in
the world of Hardy’s novel: Chastity, treated in
‘Tess of the d’Urbervilles’; and Marriage, in
‘Jude the Obscure’.”’23
‘an unsympathetic First Cause’ I L - T X

3 universal harshness 21Z DIERDOE—DF —<
Lthid, ABL TN ELTF~< 2B e TED
THHH, Lind, HBREHLARLOTHH2E, A
Biied O THD, £LBFOFULTORNE—DF —
2 &5 T, AMOFOREHEFONBN®LERbRTH
07— D EFbhic rid, ~N—F 1« OfER
DEFIOFTCEETXE L TH D,

T, ZOfERICE N TEEE Duffin 23365 LT
WAHLIIHB L WIMETL D EFShTnw5. £h
EFAREHEMLLLIR, [0k URLEREC
Drbl, L) iR, REAOHBICOWTHERT
HHIML L HINTH D,

POHRDOBHOH YL, BOREROPEL—A, NNk
LRRAELPHET R EOER BRI S, ek (B2
o%y [FEr&E] oFheBAT2 [FHs5E] &R
Jeliz.l Lo,

She had been made to break an accepted social
law, but no law known to the environment in
which she fancied herself such an anomaly.
EN—F 4 BE TN B, BRCH - TRERIDL

b TS AHE] TRAEWOTH S, RORT A0 [FH
BE] LB URoZ, ROBIWinteoEEE]
(shreds of convention) [T & Snizd DT, [TF A
DZREDNzE LW, fclEY ] (a sorry and mistak-
en creation of Tess’s fancy) TH-7t, TN, D
L& ion D & D TRABIC WO 5 12h, bt
CRZ-RIETINBEREINTN RS ) D B
FOOYBMEINII o THA ) THEL, TE
COEERT ARG, EFRCEE N LR D
ol FLINA—F 4 ZOFDEICENTW D,

23. Duffin, H.C.: Thomas Hardy: A Study of the
Wessex Novels, p. 145.
24. pp. 126, 108, 115, 125, 115, 125, 355, 356.

Z 5

Most of the misery had been generated by her
conventional aspect, and not by her innate sensa.
tions.

b Ltk o BB NBREW R, 7 2D A&
FRMEA G BOTH D, Lo LENCE-TS, TF
B AL EMOIRERRC Hicleh L EDLOLE
Ul 2DTHB, MLTh—=rFy b4 IHILBCH
WFB, IEREOFBRFLOLIND, RELLEL
REITOVFICHEI L THED, 7V 7 IHRORE
CHRHN BB EROPICHELEET D, U THRZL
HRRCRENELATHDETRDERT, @5,
ek, B0 THR] oferA &b Rion X
5 ol ¥ ¥ B Ha B Al (an arbitrary law of
society which had no foundation in Nature) T
BFHNALERUT, ThRAERE- &0 UBRS
DO, BIEARGHECIL DX s ketl, WERED
ZeHWINLL B -] OTHB, FERRIC ‘the rela-
tivity of sorrows and the tolerable nature of her
own, if she could once rise high enough to despise
opinion’ %1&% ¥ TILi 325,24 7 L 7 oiie KT
BRE, BEREZIEND IV > TnbRRnbIFTH
Bo 7 U7 ORBHLHIFOREL D D, FRAO
REFC L » CHBCETIND D, RULDTT AR
¥, Bt ‘What a fresh and virginal daughter of
Nature that milkmaid is!”’ 2002 D Z2 % WVWHAS, &
OEEDOHIZY, O idealism % BRUBH T &2ITE
B, TDI VT DT AT BECONTN—F 11K
DEHICENT D,

He loved her dearly, though perhaps rather
ideally and fancifully than with the impassioned
thoroughness of her feeling for him.

F 2237 L7 ORBCE b b B HCEHRTS
L, 21 7% ‘You don’t in the least understand
the quality of the mishap. It would be viewed in
the light of a joke by nine-tenths of the world if
it were known.” X &% %23, & © E ECRPEDOEL
FRBHECHESbRTn%, £ L TER, 7I7vrco
EOBNBDTEHED, 1 ¥ RATHRELE VWL K
E5T LA EBORN CRTHEC LIS O, 1
2 TRED LREBEL S L TRV THL ) LB
betnb. FUTEE T 5 v ANHAT B, N—F 4 kE
DREHTLEE S FEECRBO IR (the slave to
custom and conventionality) IREENDIKITINT,
[ OBHOBEE, TRDOERIC L > TTRRL,
FTOWMCE > THEH INAREED] THH T LK
TN DTH B,
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( -+, her moral value having to be reckoned not
by achievement, but by tendency.)2 = kL 57
L7 D ‘purity’ ‘virginity’ ‘freshness’ Z ko 5ERE
FRAFORWEE A ORELRIE LD TH
Vo, FAXRBLTHOTHD, B TOBROR
BEEOREL LB THAD,

6

P EEROERINBEN—F 1 O Z OBREOERW N
CRONEBE OND D LBDTEN, RRCZOY
BORBO HCEI LA RERCONT—F L TA
T2\,

‘Justice’ was done, and the President of the
Immortals, in Aeschyleén phrase, had ended his
sport with Tess.26
ZDEWXDHIEN — 7 4 OBRRIRECE~LR

T b, Carl J. Weber (%, Justice ¢ quotation marks
BONTWBHE eERL, XD LB,

‘Justice’ he sarcastically put into quotation
marks, to indicate that Tess’s fate was not Ais
idea of justice, but that which British law, with its
long-established, traditional, unmodernized ideas
of justice, prescribed.??
iz, cOBRELIRzETHEBLEY D, o

KHRBE s ) THORBAR -7 4 AL icE WD
B AECOTMEIZ .

Sk the President of the Immortals % %23, &
hidAeschylus © Prometheus Bound 169: Maxdpov
npdravec OPRTHD, 8 N—F 4 X FRADE MG A
President 7B/ 2 & — vicxtd 2 I ARIR 7 BRIC
Lo TBIFREEINLIDLELNIDTHA Y,

T L ONn—F 4 BT OERORTABRE S LT
SBT R, DI LOONEWKECHDOR
Fohshd Lz RAECEIr T B 2
B0 &, — AR AN B T RE,AH

25. pp. 155, 260, 298-99, 332, 338

26, p. 508,

27. Iatroduction' by Carl J. Weber (Modern
Library College Edition) p. xx.

28, F.E. Hardy: The Life of Thomas Hardy,
p.243. ®k¢f, W.R, Rutland: Thomas Hardy,
p.39. KR #: ~—5 1« LEOWIE, p.391.

29. p. 432,

30. Webster, H.C.: On a Darkling Plain: The
Art and Thought of Thomas Hardy, p. 180,
31. Introduction by Carl J.Weber(Modern Library

College Edition) p. xxii.

RABCH LTI S RER L DY, chiedl, &
DE, FLTEOELWEERLRRLAEDTHD, b
ORBOELE b Bbhic s L7, BB TEET
WAHH%ZD S B, FOMEFEACERBE TR,
-«+he now began to discredit the old appraise-
ments of morality. He thought they wanted read-
justing. Who was the moral man? Still more
pertinently, who was the moral woman? The
beauty or ugliness of a character lay not only in
its achievements, but in its aims and impulses;
its true history lay, not among things done, but
among things willed.29
Z DYER %R 1 5By pessimism TEIAST TR
<, WL MEY LY B, ABo BT s R
EZxKEL, ANHOFTHETEHAENHDZ LAH
ATRCKERBRIS DO TH b, TOBRKCHNT,
H.C. Webster D=3 L 51, $§H§:E$f:épe55i-
mistic novel T/ <,

war against ‘““man’s inhumanity to man’’ which so

‘a fine contribution to the

importantly characterized the last decade of Hardy’s
career as a novelist’ 7o DTCH 5,30
N, C.J.Weber (3 oFD LD ICHEML T B,

In allowing himself to respond so sensitively
to the tragic aspects of the life which he saw
around him, Hardy was of course doing nothing
new. To Shakespeare, to Sophocles of old, and
to the writer of the Book of Job, human misery
was an old story. But in urging that something
ought to be done to alleviate this misery, in
this, Hardy was ‘ahead of his time.’31
COADHROBRCAEDROBRIRELTH

5%, CONBEORIEK, HIHX, APure Woman
rEIPNTHB LS, EEORWEEN) hdibh
5. Thritic, FRERAOFTLEE TOWrRERRD
RABCH R 5 EZORVRIBRRE LI ARE
LR ZTDTH B,

HR

B> % 2 bt ‘Tess of the d’ Urbervilles’
(Modern Library College Edition), & # X ko
5 OB AN EL L EE LT,
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BRTo LA BT 55, H2MomE (chd, &
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A%, T ORFNCHEET HBRC R N T, —RICSTERH
B Uit I aELET e, AN d DOBRKR
DIZTCTIRALTCnBLDONRHHLELT D, 2k
2, ANECRWTHR S BELRENELh 502 20
BaThbdd, COLIRLTAFEDODD, BB T5 &
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D2NEREDBDTH D, ThWi, BELENHM
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P, ABRODL, MBEOEIL Uiy T, Lnd, &
E o2 EERAB b edbind, £F0)
Z, RPECHNT2IELFL, FROGEFIHER L E
W B 4EE, SREECLBDOTHS. cHTHE R
LRELLNTHIETE AL 6, BTHo,

1.4 SHEOEMZROLRILOBE

HEY FRTEBRICE S OX3RYTH B,

40, TEBRTE, ZBOLTEOVHELOR, o
D, BROOEFERLBLIMLHIRTCWBOEET
b, T, XHRBEOHENE ZHOLCRLT, 4
ROFEHNEBREL L B CETFLoOoHB1STH
B

MO BENAEOFEEZ T TREREE &0
Hif, RANWCRRELZBED LRV EEL TIW, Y
T, $RTCOE) #HETETHRNELWBHDTH
B
BEETR, BERVAVETIEERLL, £05 21
TIR TN s HBELITWE, OHOERFEIW
EEZ D, INEPEHX ERITEERLBEHFL T30
TH-T, IR« FNT7 s REHOEF LD ZLAD
BOTHD, WHERELRTIX« FV7 > THIM
CLsT, BBNRAFEYU eI bBROTHED, ¥
NI, WHAREELLTTRATNVT > HBRL X%
B EEETFOMBRTHHLELS,

BEROVAVERLZ, TO5 2T, FNTW5HER
BbLZEETHESS U, ERMRORBTHL MY, Tzl

* R E TRNRD EITH BB, BE
DEFEDBEIL, LBHLELTCE LWEHo
BHZERLTWDDT, BFCLE)d, Lohp, 3%
LR - THREONBENBEC I » Tk #103,
DD HRE DT HRRIRBEIR N WIHER
Ch-TLEIRZODLITHD, COZLiZ, BEL
B 2EMNEE, EEEEEE COILEOMERTH >
T, BABHR LRI bianweEL 5, AERE,
BEH TEBEANEA T - PR ORMRER D L’
Udik, B, BHE2 R LT0WaRTTH
D, COBEREL-FIEDL LI, 1o, kT3
LOBET A LB ERTOERTHDHEELD,
M ARBIEESLTO) beEREL-TLES D
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Electrical and Optical Properties of
Phthalocyanine Single Crystals
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Dark conductivity, activation energy, Potocondu-
ction spectra, fluorescence spectra and laser induced
photoconductivity of phthalocyanine single crystals

(HyPc, CuPe, CoPc, etc) were studied. Their
Photoresponse was observed for CuPe(1.0854) and
CoPc(1.2—1.3x), But not for HyPc and ZnPc. The
fluorescence was observed for H,Pc (763, 860, 912
my) and ZnPc (795, 888, 948my), but not for CuPc
and CoPc. The above two facts were explained by
S-T interaction introduced by the central metal ion of
phthalocyanine molecule., The grass laser induced
photoconductivity in HyPc was smaller than the case
of CuPc by several orders of magnitude. The singlet-
triplet absorption in CuPc may explain this fact.
The sublinear dependence of photocurrent on ruby

laser intensity was observed for ZnPc single crystal.

Fluorescence Spectra of Phthalocyanine

Single Crystals.
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No investigation has been reported on the

123

emission spectra of phthalocyanine single crystal.
In this paper we report the emission spectra of
some phthalocyanine single crystals and discuss the
observed results comparing with the data of photo-

conduction spectra.
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