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X-ray Investigation of the Elastic Deformation of polycrystalline Metals.

Junichi Arima and Yasuyoshi Iwai

The X-ray elastic constants are found to be affected by many factors due to the selective nature

of X-ray diffraction measurements. It is important to measure quantitatively the of these

factors, not only to improve the accuracy of X-ray stress measurement, but also to elucidate the

deformation behavior of metals.

In the present investigation, the elastic constants of low carbon steels were measured by the
X-ray method, and then they were compared with the analytical results based on the mechanism of

elastic deformation.
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Study on Acurate Positioning of Pneumatic Driving System

Yasuhiro HAYAKAWA, Kazuhiro HIRAO and Keiichiro MIYATA

This paper describes control methods and experimental results for accurate positioning of

a pneumatic driving system.Driving process consists of four steps; 1 Jacceleration and high

speed drive, 2 )deceralation, 3 Jlow speed drive, 4 )positioning.The piston is drived in very 1 -

ow speed by velocity feedback control just befor the position control region to obtain h-

igh accuracy and is positioned by position feedback control near the reference point.The

position region was determined by referring the piston velocity to reduce overshoots.

The experimental results showed that PI control was effective for low speed drive to com-

pensate the variation of friction forces and positioning accuracy of 0.05mm was obtained.
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Study on Propelled Rotary Cutting Tool

—  High-feed-rate Turning of pure Aluminum ——

Tadahiro WADA

In order to find an effective cutting method in high-feed-rate turning of the pure

aluminum, a propelled rotary tool is applied for it.

The tool is the circular tip

used for wheel cutting. The rotary motion is obtained from an external source. The

effects of both the peripheral speed of tool and the inclination angle of tool on the

configration of chip are Investigated experimentally., Moreover the surface roughness

is measured. The surface roughness becomes smaller with the increase of the peripheral

speed of tool.
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Surface Potential

Decay Measurement
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in  Conduction

Polymers and It's Doping Effect

J. Kyokane, I.Kimura, D.H. Park*and K. Yoshino*

Surface potential decay in TCNQ doped PPS, PT, PCPA and PPV is studied by corona charg-
ing method. The decaying speed of surface potential conducting polymers is much faster compared
with the case of insulating polymers. The decaying time of the surface potential in TCNQ doped PPS
is dependent on TCNQ concentration and it is also influenced by a double doping of I, into TCNQ
doped PPS. The mobility of a conducting polymers is evaluated to be 1078 ~107% cd,/v.sec from
analysis of potential decay curve. The mobility of PPV increased by the heat-treament.

1. INTRODUCTION

The conducting polymers which demonstrate

insulator-metal transition upon dopings have

attracted great interest from both the fundamental
and practical view points [ 1, 2]. Various
types of applications of cnnducting polymers
in the insulating state and the phenomenon of
have  been

the insulator-metal transition

proposed. However, there are also various

types of applications of conducting polymers
in the field of

example, the accumulation of charge

electrical industry. For

on the
surface of in sulators used in power equipments
and apparatus used in

the space technology

sometime induces trouble. In such cases, it

is necessary to quickly remove the stored

carriers for obtaining high releability and

security and conducting polymer should play
some role for such purpose.
In this paper, therefor, the surface potential

decay in various conducting polymers is studied.

The contents of this paper were presented on
INTERNATIONAL CONFERENCE ON SCIENCE
AND TECHNOLOGY OF SYNTHETIC METALS
(ICSM’86) KYOTO, JAPAN, JUNE 1—6, 1986.

* Faculty of Engineering, Osaka University

The measurement of the surface potential decay
is also important from fudamental view point to
understand the mechanism of electrical conduction
in conducting polymers such as carries mobility
and trapping state.

2. EXPERIMENTAL

Various conducting polymers such as undoped and
doped PPS (poly-p-phenylene sulfide}, PT (poly-
thiophene), PPV (poly-p-phenylenevinylene) -and
PCPA (polychloropheny'lacetylene) of the film or
compressed pellef state were used. The thickness
of the film studied is around 10-50#m and it’s
washed with ethanol before experiment. The surface
potential of conducting polymer is measured by a
new apparatus to eliminate interference from the
needle electrode and time lage between charging
and potential measurement [3]. A square flat
electrode (40x40m) on which films are mounted
is movable at high speed by means of driving the
piston with high pressure gas. The high speed
movement was achieved by a switching of the gas
into the cylinder utilizing solenoidal valve. The
time required for the flat electrode to move under
the probe is approximately 90 msec. The distance
from the cable to the probe is 100mm. The charging
methodisatmosphericneedle point corona discharge
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Fig.l Schematic diagram of the corona charging and the measuring circuit.

as shown in Fig.1. The net of 1.1 x 1.1mm
platium meshes electrode is inserted between the
needle electrode and the flat electrode when
requirede to control the charging voltage. The
changing time was varied from 2 to 600 sec and
the specimen was replaced after each measurement.
The measurement of the surface potential was by
TREX type 360-SX static voltmeter with the
probe mounted 2-5mm above the specimen. The
measuring point in this experiment are all at

the center of the specimen.
3. RESULTS

Figure 2 indicates the surface potential decay
in non-deped PPS. As evident
from this curve, the decay takes very long time

characteristics

of several tens minutes. On the other hand, in
the TCNQ doped PPS, decay time
much shorter.We have already reported that the

becomes

electrical conductivity increased remarkably by
the TCNQ@ doped PPS [4]. The double dop-
and TCN@ was found to be more
effective in ehhancing conductivity [5]1.The doping

ing of I,

effect in PPS was also reported by Rabolt util-
ity AsF; [6].

Figures 3 {a) and {b} are the decay curves of
TCNQ doped PPS films charged up to various

surface voltages by controlling grid voltage.

1200+

-
[=3
[=]
(=]

800

600

PPS
Charging Time :120sec
V-tip: 2kv

Surface Voltage {v)

400

200}

Decay Time (min)
Fig.2 The decay curvse of surface potential
in non dopd PPS.

In the case of corona discharge, normal decay
curves are observed as shown in Fig. 3(a). On
the other hand, for long corona discharge (abut
100 sec) the crossover phenomenon of surface po-
tential decay curves are observed as shown in Fig.
3 {b).

Figure 4 is the time to a 90% decay from the
initial surface potential. It was clear that
the surface potential decay takes place very ra-
pidly compared with non doped PPS. The shorter
decay time should correspond to fast carrier mi-
gration.

The decay curves of surface potential are also

studied in various other conducting polymers
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Fig. 3(a) The decay curves of surface potential
in TCNQ doped PPS after 3 s charging.
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Fig. 3 (b} The decay curves of surface potential
in TCNQ doped PPS after 100s charging.
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Fig.4 Dependent of doping of the decay time.
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shown in Fig. 5. It is clear from these results that
the surface potential decay of these conducting
polymers is very fast compared with the insulat-
ing polymera such as PE (polyethylene) and PS
(polyestyrene) (7. 8].

The decay time of surface potential becomes as
shown in Fig. 6 when the PPV films are heat
treared for 1 hour at 475°K, 575°K, and 675°K
under argon gas. In this cace, the decay time is
to a 90% decay from the initial surface poten-
tial. As is clear from Fig. 6 , the decay time
shorten sharply with the heat-treatment tempera-
ture. The decrease of the decay time by heat-
treatment is considered the increase of the conduc-
tivity of PPV.

Surface Voltage {v)

P 1 1
90 120 150

Decay Time (sec)

60 180

Fig.5 The decay curves of surface potential
several conducting polymers.

60
® 50
2 PPV
@ ,al Heat - Treatment
£ 40 Ar:1hour
e
o 30K
Q
a

20

101

o - 1 1

473 573 673

Temperature (°k)

Fig.6 Dependent of heat-treatment tempera-
ture of the decay time in PPV.
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Table 1 The apparant mobilities of several conducting polymers

Specimen mobility (cd./V.sec) Specimen mobility (cd/V-.sec)
Non Dope 9.7 x 107! PCPA 1.0 x10°®
PPS
I, Dope 2.2 x107° PT 8.7 x107®
Non Dope 6.2 x10°8 PPV 1.2 x107
PPS-TCNQ
(wt. 1%) I, Dope 9.0 x1078 PPV:anneal 9.4 x 1077

From the results of the decay curves, the app-
arent carrier mobility can be obtained by use of
C.T.R.W. (continuous time random walk )theory

[ 3,91.The apparant mobilities of various
conducting polymers are summarized in Table 1.

As 1s evident from this Table, the mobility
in non deped PPS is very low and comparable to
usual insulating polymers. This 1s consistent
with the fact that PPS has been also used as
insulating polymers so far The TCNQ doping
into PPS is considered to enhance the mobility.
By the time of flight method, we have already
reported that the drift mobility in PPS can be
enhanced by doping (10). The mobility evaluated
by the surface potential decay method is much sm-
aller than that by time of flight method. This
result is, however, reasonable become in time of
flight method,
was clarified and the time of flight method give

the dispersive carrier transport

the mobility of moving carrier front. On the
other hand, by the surface potential decay method,
mobility of majority carrier with slower speed is
generally evaluated. In other conducting polymers,
the mobility of surface potential decay method is
evaluated in the range of 1078 ~1077 cof / Vesec.
It was also confirmed that the mobility of PPV
increasedby the heat-treatment.

The increase of the mobility of PPV by heat-
treatment can be explantined as follows. PPV is

©
@ yrolysis
B0

©©©

Fig. 7 Schematic diagram of pyrolysed PPV

observed to be pyrolysed in film from without me-
Iting with increasing tempreature as shown in Fig.
7 [11]. This consideres that carriers migrates
along a chain of the pyrolysed PPV. The injec-
tion carriers from surface can smoothly moves in
bulk.
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using  Optically

Resistance Characteistics.

Haruo TAKAHASHI and Yoshihiro YAMAMOTO

A light-sensing fiber circuit can be composed with an optically controllable S-type negative

resistance characteristic presented by a junction transistor combining a light emitting-diode and a

photo diode. This circuit can detect the mechanical displacement of 100 #m in a simple circuit

configuration.

1. Introduction

In measuring systems using optical methods, a
light-sensor is generally used at first to detect
electrically the change of the light intensity co-
rresponding to to the physical parameter caused by
the measuring object; secondly, several processings
such as amplification or waveform-conversion are
performed by electronic circuits; and finally, the
desired output for the parameter is obtained in an
electrical from. However, if the optoelectronic
circuit which varies its electric characteristics
directry depending on the change of the light in-
tensity is employed, electronic circuitry in the
system will be simplified.

It has been demonstrated that an optocoupler
(LED)
and a photo-transistor (PT) becomesa two-terminal

constructed with a light emitting-diode

active device with an S-type negative resistance
characteristic by simply cascading the input and
output sides, and also the S-characteristic can
be changed with the external light intensity [ 13,
(sl

The S-characteristic is obtained by the op-
tical feedback from the colector to the base of

the PT.

If the optical fiber is applied to the optical
feedback loop of the S-characteristic circuit,
and the optical path in the fiber is changed cor-
responding to the physical parameter in the meas-
uring object, the change of the parameter can be

.detected as a variation of the S-characteristic.

A light-sensing fiber circuit proposed in this
paper is constructed with the negative resistance
circuit applying the optical fiber, and the light
path of the fiber is arranged to be reflected by
the mirror which moves with the mechanical displa-

cement,
2 . An optronic Negative Resistance Circuit

The basic negative resistance circuit is const-
ructed with a junction transistor(TR), an LED
and a photo-diode (PD), as shown in Figh. 1(a}.
The LED is connected to the collector terminal
of the TR and the PD to the base, in such a
way that the collector current due to the avalanche
breakdown of the TR is positively feedback to
the base by means of the optical coupling from the
LED to the PD.
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PN "
W0 20 30 40 50 60
—Viv)

(a} basic circuit configration (b) S-characteristics
Fig. 1. A negative resistance circuit and

its S-characteristics

When the terminal voltage between the collector
and the emitter of the TR exceeds the sustaining
voltage for the avalanche breakdown, the collector
current becomes to lighten the LED. The PD
recelving the light generates the base current of
the transistor and then the operating condition of
the transistor changes from the avalanche region
to the active region. The TR reaches rapidly
saturation due to the regenerative switching ac-
tion of the optically formed positive feedback
loop. The V-]
is of current controlled type (S-type) as shown
in Fig. 1 {b),

characteristic of this circuit

3. A Fiber-coupled Negative
Resistance Circuit

Fig. 2 (a) shows a fiber-coupled negative re-
sistance circuit, in which the optical fibers are
used in the optical path from the LED to the PD,
and the light between fibers is set to be reflec-
ted by the mirror which is arranged to be perpen-
dicular to both of fibers. Fig. 2 (b} shows the
changes of the S-characteristics for the distance
d between the mirror and the fibers, and the S-
characteristics varies with the displacement of
the mirror.

In the case when the resistance Rp(= 3 M £)
is inserted between the plus terminal of the power
supply and the base terminal of the TR,the break-
Vi of

comes to be changed.

over voltage the S-characteristics be-

Optical
Fiber y<— LED

(a) circuit configration (b} S-characteristics

Fig.2 . A fiber-coupled negative resistance
circuit and its S-characteristics
Fig. 3 (a) shows the change of the V-I ch-

aracteristics depending on the displacement d of
the mirror from d=0 to 0.7mm, and Fig. 3 (b}
plots the relation of the breakover voltage Vi
with the d. When the distance between the fibers
and the mirror is 0.80mn, the maximum optical feed-
back gain becomes to the muximum for this circuit,
and then the breakover'voltage becomes to the
minimum value (5V).

The obtained curve indicates breakover voltage
varies linearly for the displacement from d=0.3mm

to d=0.6mn.

{ma) Rg:3M{n)
[ dimm) Rp:3M{n)

" N "
0 05 10 1S(pm
—d

{a) V-I characteristics (b} Vg dependence on -

Fig. 3. The change of V-l characteristics

4 ., A Llight-sensing Fiber Circuit

Fig. 4 shows the light-sensing fiber circuit
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ally controllable S-type negative resistance cha-

Vce racteristic can be applied to detect directly the
I,L mechanical displacement of 100#m in a simple cir-
RL ucuit configuration.
Op’t__'quelr LED A References
Ref. R
ﬁ [ 1] H.Takahashi : *An optically cntrollable
PD v negative resistance circuit constructed with
d {TR optocouplers” .
IEEE J. Solid-State Circuits. (U.S.A.).
SC-9,2,p223. April 1984.
mwm—————— [2] H. Takahashi, H. Nishihara and J. Ko-
yama: " Light-detectable function of the
negative resistance characteristic pres-
Fig. 4. A light-sensing fiber circuit ented by an optocoupler”

IEEE Tran. Electron-Devices. ( U.S.A.)
ED-31, 7 ,p9l1.July 1984.

[3] H. Takahashi: * A Light-sensing Fiber
Circuit with an Optically Cotrollable

displacement
of the mirror

(V: 100um/div) S-type negative Resistance Characteris-

tic”.
Firest Optoelectronics Conference (OEC’
86 TOKYO ). Technical Digest D 5 -10.

July 1986.

terminal voltage
of the circuit

(V: 10v/div)

(H: 10ms/div) Ve = 50 V, Ry = 1 KR, Rg = 3 MR

Fig. 5. Operating waveform.

which is constructed with the fiber-coupled negat-
ive resistance circuit shown in Fig. 2 (a) and the
load resistance R,.Fig.5 displays the operating
waveforms when the mirror is enforced to make the
mechanical displacement in accordance with the
vibration of the audio speaker. This result shows
thatthe displacementof approximately 100#4m can be
detected as a voltage change of 20V,when the supply
voltage is 50V, the Rz is 3 M2 and the load

resistance is 1 KQ.

5. Conclusion

It has been shown in this paper that the optic-
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ORIGNAL(-0.5,1.5,-1.0) COLOR(1,1,1)

% BALL ORIGINAL(3.3,2,-2)
BALL(1.5,1.5,1.5) % FLOOR
RANDOM(1,0) BOX(5,1,4)
COLOR(0,1,1) RANDOM(1,0)
ORIGINAL(1,3,-2) COLOR(0,0.1,0.8)

% FLOOR COLOR(0.5,1,0.8)
BOX(3.5,1,4) PITCH(0.5,0,0.5)
RANDOM(1,0) ORIGINAL(0,-0.5,-2)
COLOR(0.5,0.5,0.5) %%

PITCH(1,0.1) BALL1
ORIGINAL(0,-0.5,-2) BALL2

% BALL3
BOX BALL BALL4
FLOOR FLOOR

" TRy S5La-2"
LIGHT(1,-2,1)
BACK(0,2)
EYE(0,6,-12)
POINT(0,0,0)
LENGTH(7)
SCALE(.01)
UP(0,2,1)

% BOX

BOX(1.5,1.5,1.5)
RANDOM(1,0)
COLOR(1,0,1)
ORIGINAL(-0.5,1.5,-1.0)
% BALL
BALL(1.5,1.5,1.5)
REVERS
RANDOM(1,0)
COLOR(0,1,1)
ORIGINAL(1,3,-2)
% FLOOR
BOX(3.5,1,4)
RANDOM(1,0)
COLOR(0.5,1,0.5)
COLOR(0.5,0.5,0.5)
PITCH(1,0,1)
ORIGINAL(0,-0.5,-2)
%%
BALL BOX
FLOOR
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Snubber Circuit for GTO Thyristor Driven by Current Source

Shigeji

IMURA

This paper describes on voltage spikes of GTO’s snubber circuit driven by current source.

The voltage spikes genrated during the GTO interval are measured experimentally by changing

the value of stray inductance. It is necessary that two gate signals must be ovrelapped,for one
GTO which is to be turned off and another to be turned on. It is found that the stray induc-

tance of the snubber circuit is almost irrelevant to voltage spikes between the current source

terminals, but it plays an important role for those of the snubber circuit just as in the chopper

of voltage type. The exact models of the two GTO as is stated above must be studied.
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Photoassisted Decomposition of Lactic Acid

Derived from Sucrose Metabolism

Kinji ONODA *, Keiko MATSUSHITA *, Yoshinori NAKAGAWA *,

Toshio MORIOKA* * and Ikuichiro IZUMI

Photoassisted decomposition of lactic acid derived from sucrose metabolism was studied on
illuminated polycrystalline TiO,films, which were formed on Ti metal rod; in aqueous solution.
Commercial reagent of lactic acid was also directed to experiments for mechanistic discussion of
its decomposition process. The decomposition products were found to be carbon dioxide as a gas-
eous product, and acetic acid and acetaldehyde as main liquid products. The decomposition effi-
ciency increased with the increase of both illumination time and surface area of TiO, films.
The platinization of semiconductor Ti0, films remarkably accelerated the reaction.

The results obtained in this experiment suggested the possible applicability of semiconductor

materials to inhibit the acid dissolution of tooth enamel.
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RMAMGEEZ R TS Lick > CTHBRBAEH
L. 208 2 VEERIKT 5 L0 S BIEICO0T
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Table 1 Final products in glucose metabolism by Streptococcus mutans

oriainated from rat (mmol/100mmol glucose)”

final product

strain

FAl

JRBLG

R v REMHRR
* M AF R R TR

lactic acid 181.09
acetic acid 9.18
carbon dioxide 8.31
ethanol 2.77
formic acid 3.42
acetoin 0.60
diacetyl 0.01
glycerol 0
ratio of glucose utilized(%) 44,17
rotic of organic carbon recovered

(03] 96.98

184,54
9.52
10,96
5.75
4,52
0.20
0.01

52.63

100.08
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Fig.1 Absorption spectra of lactic acid treated by
Barker-Summerson colorimetric method
(1) BHI broth, (2)lactic acid(special

grade. Wako Pure Chemical Industries, LTD-),
(3) produced in sucrose metabolism by S.

mutans in BHI broth
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Fig-2 Decrease of absorption maxima with
photoassisted decomposition of lactic acid
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Fig-3 Dependence of lactic acid decomposition
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Tree-Ring Extraction by Digital Image Processing from X-Ray

Contrast-Radiogram Applied to Waterlogged Archaeological Woods

Akira ISHIGAKI

In the previous paper we succeed the X-ray photographic detection of the tree ring pattern
from waterlogged woods by the contrast enhancing treatment using thioglycolic acid and silver
nitrate.

In this paper, effective general method of extraction of tree ring pattern from waterlogged
archaeological woods has been investigated by digital image processing using those contrast

enhancing X-ray photograms of waterlogged woods.
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Regeneration of Activated Carbon (1)

Tadashi UMEHARA

Ratesof thermal regeneration and equilibrium adsorption isotherms were measured for trichloro-
ethylene adsorbed on powderd activated carbon.Most of the rates data were obtained in a thermal
gravimetric apparatus(TGA) oﬁerated both at constant temperature(349 to 39K) and with a constant
rate of temperature increase from 298 to 573K.

Theregeneration processcould beexplained by second orderreaction. Readsorption measurements

fortrichloroethylene on the regenerated samples showed that regeneration by thermal means only

restored the absorption capacity of the virgin carbon,
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Nomenclature

T

E : Activation energy of thermal cracking

k : Rate constant

Kq: Pre-exponential factor
m ; Heating rate

q ! Amount absorbed

q, : Initial amount absorbed
R ! Gas constant
T : Temperature

t : Time
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Some properties of w-n-star spaces

Shégo [KENAGA

In this note, we define two classes of topological spaces, that is, w-n-star spaces and w-cl-

n-star spaces.

A space X is said to be w-n-star if for every open cover & of X, there is a

countable subset A of X such that st” (A, «) =X. We shall obtain several characterizations

of w-3-star spaces and the relations between w-cl-star spaces and w-3-star spaces.

1. Introduction.

Starcompact spaces were introducted by Fleisch-
man in [FJ. Houston proved that a Hausdorff
space is countably compact if and only if it is
starcompact (cf. [E]). The starcompactness was
generalized in [ITy), [IT,], [M] and (1].In
[1], the author introduced - n-star spaces as
this
note, we further study some other properties of

generalizetions of starcompact spaces. In

w -n-star spaces. We assume that all spaces are
Ti. A positive integer is denoted by n. The first
uncountable ordinal i1s denoted by w,. For a cover
« of a space X and a subset A of X, we put
st (A,a) =st' (A, @) =U{UE«l UNAX¢]).
For n>1, we put st’ (A4, &) =st (st (A, «), «)

2. Definitions.
A space X is said to be starcompact (n-star-
compact) if for every open cover & of X, there
is a finite subset A of X such that st(A, &)=
X (st”(A, &) =X). A space X is said to be
w-star{w-n-star) if for every open cover & of
X, there is a countable subset A of X such that
st (A, ) =X (st"(A, «) =X).
is said to be w-cl-star (w-cl-n-star) if for every
open cover « of X, there is a countable subset
A of X such that cl(st(A, #))=X (cl(st’
(A, @))=X). A space X is said to be meta-Lindeldf
(para-Lindelof) if every open cover of X has a
point-countable ( locally

A space X

countable ) open re-
finement. A space X is said to be ¥W,-compact
(NX,- Lindeldf) if every open cover of X whose

cardinality does not exceed ¥, has a finite (count-
able) subcover.

are R,-Lindeldf.
strongly collectionwise Hausdorff if for every
closed discrete set {x,la €A} of X, there is

Clearly, ¥,-compact spaces

A space X is said to be

a discrete collection {Uy |la € A} of open sets
of X such that x £ Uy, for every @ €A.
Evidently, the following diagram holds.

starcompact —» w-star

w-cl-star
&
.

3-starcompact— w-3-star<

2-starcompact —» ®-2-sta

w-cl-2-star

Further, for a space X, we shall consider the
following conditions.

(@) Every point-countable open cover of X has a
countable subcover.

B If {Ugla €A} is a disjoint collection of
open sets of X and { ¥« | e€A} is a closed
discrete subset of X and X« €EUg for every
a A, then A is countable.

{r) Every locally finite open cover of X has
a countable subcover.

(6) Every discrete collection of open sets of
X is countable (Watson called a space with
this property ‘pseudo-Lindeldf’ in [W1 ).

(¢) Every locally countable open cover & of
X has a countable subcollection ¢ of « such
that cl(U{V |V € « D=X.

3. Some properties of w -3-star spaces.

Proposition 1. An R,-Lindeldf space is w-star.
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Then
there is an open cover &« of X such that for every
countable subset A of X, st(A, «) % X. By
transfinite induction, we can construct a closed
discrete set B={x o|@ <®,} such that x & st ({xgl
<}, «) for every ¢ <®@,. Let a ={st(xy «)l
a<®; } U {X—B}. Then « is an open cover of

Proof. Suppose that X is not  -star.

Xand| ¢ | =R and « has no countable subcover.
Hence X is not N -Lindelsf.

Proposition 2. An -star space satisfies (@),
Proof. See [I, Proposition 3].

Proposition 3. A space with the property (&)
satisfies ().

Proof. Suppose that X does not satisfy (8).
Then there are a disjoint collection {U,| ¢ <w;}
of open sets of X and a closed discrete set B =
{xy | ¢<o, } such that x,=U,for every d<0)1‘ .
Let « ={Ua' a<w;}U{X—B}. Thenwis a
point-finite open cover of X which has no count-

able subcover. Thus X does not satisfy ().

Proposition 4. A space with the property ()

i1s w-cl-star.

Then
there is an open cover & of X such that for every
countable subset A of X, cl(st(A, «)) = X.By
transfinite induction, we can
{xq |2 <@} and a collection {G4 @<, }. Pick
€ X and let Gi=st (x;, @« ).For « <, there
is a point x,& X—cl(st({xg ,ﬂ <a},«)). Let Gy
=st(xg, ) — cl (st({xp ,ﬂ<d}. «)). Then{xq|
a<w,} is closed discrete and {G,l ¢ <w, }is a
Thus X does

Proof. Suppose that X is not o -cl-star.

construct a set

disjoint collection of open sets.

not satisfy (4).
This converse does not hold (see Examplel ).

Proposition 5. A space with the property (8}
satisfies (r).

Proof. Suppose that X does not satisfy (7).

Then there is a locally finite open cover « of
X which has no countable subcover. Pick x,€X.
There is an open neighborhood V(x,;) of x, such
that {Use« | UNV(x D¢} is finite and V(x )c
U for some US&. For every €<, there are a
point %, € X—st(U{V(xg) | #<a},«)and an open
neighborhood V(x,) of x, such that {Uce«l UNV
(xp x ¢} is finite and V(x,) CU for some UEw,
Then {x, | @<®,} is closed discrete and {V(x,)
| @ < @) is disjoint and locally finite. Thus X

does not satisfy ().
This converse does not hold (see Example 1).

Proposition 6 . A space with the property (r)
satisfies (0).

Proof. Suppose that X does not satisfy (9).
Then there is a discrete collection {Gyl @ < @}
of nonempty open sets of X. We pick x4< Ggfor
every ¢ <@, . Let «=1{Gy| a <o, }U{X— (x4l
< @;}}.Then &« is a locally finite open cover of X
and has no countable subcover. Thus X does not
satify (7).

Proposition 7. A space with the property (6)

satisfies (¢€).

Proof. Suppose that X does not satisfy (¢ ).
Then there is a locally countable open cover «
of X such that for every countable subcollection
v Cé,clfVIVen})xX. Pick x; € X. Then there
is an open neighborhood V(=x;) of x;such that
{Usal UNV(x) =6} is countable.
a < w,, there is a point xz; € X —cl( st(U{V(xg) |
A<a} ,@)). Then there is an open neighborhood
V(xyg) of xg such that V(x,) Nst(U{V(xg) | B
<alw=¢pand{Us« |UNV(xy,)>9}is countable.
We will show that {V(xy) | ¢ <ew,} is a discrete
collection. Let x € X. If x &st(u{V(x,) | @
<}, &), then there is an U= & such that x=U
Hence UNU{V(x,) | 2<w}=¢ . Suppose that x
Est(U{ Vixy la<wo },4). Let r=inf{a] x € st
(V(xg), @) ). Then xE€st(V(x,),&). There is
an Us @ such that x€U and UNV(x,) 3¢. By
minimality of r, UNV(xg)=¢ for every 7.

For .every
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By the construction, UN V(xg)=¢ for every
B> 1. Hencel V{(xy) | @ <w, }isdiscrete. Thus
X does not satisfy (6)

Proposition 8. A space with the property (98)
is @-cl-2-star.

Proof. Suppose that X is not w-cl-2-star.
Then there is an open cover @ of X such that
cl(st?(A,«) )3 X for every countable set A
of X.Pickx;€X and let G, =st(x; ,«). For
every & < @, ,there is a point %z €X—cl(st®({ x4l
f<a),«)) and let Gy=st(xy, «)—cl(st®({xyl
p<a},«)). Suppose xEst*({x, 1e<w, },4). Let
7 =infl@ | xEst*(x,, @ )}. There is a set Us «
such that xEUCstz(xr,cc). If a<r, UNGyC
UNst (xz,&¢) =% and if <&, UNG, Cst?({xg!
A<a), « ) NGg=9¢. Thus { Gy | <o, } is
discrete and X does not satisfy (d).

Lemma 1. A space with the property ( 0) is
w-3-star.

Proof. It 1s clear.

Lemma 2. A regular w-3-star space satisfies {0).

Proof. Let X be a regular space which does not
satisfy (8). Then there is a discrete collection
{Gyla<w,} of nonempty open sets of X. For
every a<w;, we pick a point x4 € Ggq.There are
open sets Gy, Gy and Gy such that x, € Gy Cel
GsC Gy CclGy, C€Gy CclGy ©Gy.Let={G,—
clGyz /Gy —€1Gy3,Gz | @<, JU {X-U {clGyla <
®,}}. Then for every countable set A of X, st3(A4,
«) *X. Hence X is not @-3-star.

Proposition 9. A regular w-3-star space satsfies(r)

Proof. Let X be a regular space which does not
satisfy (7). Then there is a locally finite open
cover « of X which has no countable subcover. Let
{xg| @<o,}and {V(x,) | @<, } be those in the
proof of Proposition 5. Since X 1is regular, for
every @<, there is an open set G, such that x4
EGyCclGy TV (xy). Then {Gyla<e;} is dis-

crete. By Lemma 2, X is not o -3-star.

Proposition 10. A regular space with the prop-
erty (&) is w-3-star.

Proof. Let X be a regular space which is not
®-3-star. By Lemma 1, there is a discrete collec-
tion {Gyl@<®,} of nonempty open sets of X. For
every @<, . pick x4y €G,. There is an open set
H, such that x4 €H, CclH,CGy. Letw ={Gy,1a<
0, U{X—-U{clHy |@<w;}}. Then « is a locally
finite open cover and cl(U{V |Ve «}) 2 X for
every countable subcollection « of « .

T. Tani showed that for a regular space X, the
following are equivalent:
(1) X is 3-starcompact,

(2) for every open cover & of X,there is a finite

subset A of X such that cl(st?(A,«))=X.

An analogous proposition holds for @ -3-star
spaces.

Proposition 11. A regular -3-star space is
w-cl-2-star.

Proof. It follows from Propositinns 6, 8 and 9.

Theorem 1. Let X be a regular space. Then the
following are equivalent:
(1) X is w-3-star,
20 X is w-cl-2-star,
(3} X satisfies (1),
@) X satisfies ().
Proposition 12. A normal
satisfies (B).

® -3-star space

Proof. Let X be a normal space which does not
satisfy (#). Then there are a closed discrete
set {xy | € <®,}and a disjoint collection B ={U,l
a<w,}of open sets of X such that x, € U, for
every @< @,. Since X is normal, there is an open
sets G such that BCGCclGC U, la <o, }.
Let V;=GNUy for every @<w;. Then{V, |a<w,}

is a discrete collection of open sets. By Lemma



56 Sh6go IKENAGA

2, X is not -3-star.

Theorem 2. Let X be a normal space. Then the
following are equivalent:

(1) X is w-3-star,

2) X is w-cl-star,

(3) X satisfies (B).

Question 1. Is a normal - 3 -star space w-
star ? The other hand, a normal space is 3-star -
compact if and only if it is starcompact and there
is a regular w -3-star space which is not  -star.

See Example 1.

Let n = 3. Then a regular space is n-star-
compact if and only if it is 3-starcompact (cf.
[iT2] and [M1). The analogous theorem holds for

w -3-star spaces.

Theorem 3. Let n = 3. Then a regular space is
@ -n-star if and only if it is ®-3-star.
For necessity,

Proof. Sufficiency is obvious.

suppose that X is not ¢-3-star. By Lemma 1,
there is an uncountable discrete collection {G, | @
< @,} of nonempty open sets of X. Then there is
an open 'cover « of X such that st"(A4, &) %X
for every countable set A of . X. The construction

of & is similar to that in the proof of Lemma 2.

Theorem 4. A regular strongly collectionwise
Hausdorff space is w-3-star if and only if it is

w -star.

Proof. Suppose that X is not -star. Let {xq!
<o} be a closed discrete subset of X in the
proof of Propositioon 1. Since X is strongly
collectionwise Hausdorff, there 1s a disérete
collection {Gy l@< @, } of open sets such that x

€0, for a<w;. By Lemma?2, X is not @-3-star.

A regular metacompact 3-starcompact space is
compact (see [8, Corollary 2]) and a meta-Lindelsf
@ -star space is Lindelsf (see [1, Corollary 1 1).
More precisely, a meta-Lindelof space with the
property (@) is Lindeldf. However, it does not

hold that a regular meta-Lindel6f @ -3-star space
is Lindeléf.

Example 1. Let A and B be discrete spaces
such that {[A|=8, and |Bl=¥,. Let A*=A4
Uf{a} and B*=BU{b} be one-point compactifications
of A and B respectively. Let X=A*xB* {(q, B)).
Then X is a completely regular metacompact o-cl-
star space and is neither w-star nor Lindelsf and
does not satisfy(#). This example is due to Watson.
See [W, Note 11.

D. K. Burke and S. W. Davis showed that
regular pseudo-Lindel6f, para-Lindelof spaces are
Lindeléf (see[ W, Note 11).
following holds.

In general, the

Theorem 5.Let n=1.

w -n-star- space is Lindeldf.

Then a para-Lindelsf

Proof. Let &« be an open cover of X. There
are a locally countable open cover «; and an open
cover ¢; ={V;(x) | x = X} for i=1,2,**+,n such
that for everyx € X, V;(x) is anopen neighbor-
hood of x and {(U=e;|UN V(x)x¢} is countable
and ¢ >« and & > wi > @i+ for i=1,2,%++,n-1.
Since X is w-n-star, there is a countable set A
of X such that st” (A, «,)=X. Then B=st(st
(seest (st(A, «,), &€pp,***, &), &) is the
union of countable members of «; and BDst®(A,
«»n) =X. Hence X is Lindelsf.

In conclusion, the author is grateful to T.

Tani for his helpful advice.
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Egotism and Superiority Complex

—On The Portrait of a Lady—

Etsuo KATAYAMA

The story is about a young American girl named Isabel Archer who wants to look at life,but is
‘ground in the very mill of the conventional.” (p577) The development of its plot centers upon the

viewpoint of the heroine,but she is so unnatural and inconsistent in her conducts that many critics
are at a loss to ascertain what the author really means. This study is an attempt to throw some

light on the reasonableness, of her personality,her conducts and her story.

F.O.Matthiessen Isabel

whom the later James saw with so much lucidity

instructs us that ‘the

was a daughter of transcendental afterglow.’ !’
In Isabel, as it were, seems embodied some of
Emerson’s thoughts, one of whose principles in

> 2)

life is to act on ‘self-reliance. Self-reliance

results from one’s confidence in one’s
one should think,

the restriction and bondage of

own
nature which, is free from
‘the old, the
consecrated, the transmitted.” (p.431) If James
had told in the presence of Emerson that ‘in
matters of opinion Isabel had had her own way,
and it had led her into a thousand zigzags)
(p. 50) the latter would have answered, ‘The
voyage of the best ship is a zigzag line of a
hundred tacks.

distance, and

See the line from a sufficient
it straightens itself to the ave-

rage tendency.’ 3

This passage of Emerson’s

‘Self-Reliance’ i1s somehow similar to that of
chap. 12 of this novel:

She was a person of great good faith, and

if there was a great deal of folly in her wis-

dom those who judge her severely may have

the satisfaction of finding that, later, she be-
came consistently wise only at the cost of an
amount of folly which will constitute almost
a direct appeal to charity. (p. 103)
Emerson rejects a consistence and advises us to
‘speak what we think now in hard words and speak
tomorrow what tomorrow thinks in hard words,
though it contradicts everything you said today.’
49 As if he refuted this Emerson’s thought,
James writes ‘of course, the danger of a high
spirit was the danger of inconsistency.’ (p.51)
James seems to understand the merits and demerits

of Emerson’s thoughts.

The first significant event in Isabel's story
is Lord Warburton's suit. Some strangeness of
her conduct is revealed in the fact that she re-
fuses Warburton’s proposal of marriage because
such a marriage ‘fails to support any enlightened
prejudice in favor of the free exploration of
life.” (p.110) It is more important for us to
pay more careful attention to the way of her
feeling about his suit or this personage whom she
meets first.:
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What she felt was that a ‘territorial, a po-

litical, a social magnate had conceived the

design of drawing her in_to the system in
which he rather invidiously lived and moved.
A certain instinct, not imperious, but persua-
told her to resist-mumured to her that
virtually she had a
her own. (p. 102)

impatience that

sive,
system and an orbit of
Isabel feels an ‘might easily

be confounded with superiority.” (p.50) The

rule of her intellectual individualism, which
causes her to feel superior to others, is lost upon
the attributes and powers of Warburton. It is

her consciousness of superiority complex which
tries to emulate Warburton that ‘murmured to her
that virtually she had a system and an orbit of
her own.’
i

The recurrent incidents which cover Isabel’s
whole story are the suits of Caspar Goodwood.
Isabel likes the idea that Caspar is ‘by char-
acter and in fact a mover of men.’ (p.116) But
Caspar is too serious to correspond to ‘her idea
of a delightful person,’” (p.117) though he ‘had
invested his all in her happiness.” (p.487) He
‘the energetic
that

‘a disagreeable strong

devotes himself to Isabel with
that is ‘of his
Isabel feels about him

drive’ very nature,’ . so
push, a kind of hardness of presence.” (p.114)
It seems to her that the influence, which he has
upon her like that of one’s fate, deprives her
of the sense of freedom. Isabel herself makes
compulsory and emancipated terms with her grim
fate, Caspar Goodwood.

But as the cleavage of her marriage grows
larger, Isabel comes to have a rather tender view
of Caspar’s devotion to which she doesn’t do any
justice. When Isabel says to Osmond before going
to England, ‘that (going to England)’s nothing.
I might do much more.” (p.538), the memory of
Caspar’s constant devotion may flash across her
mind. But in their famous last scene Isabel
knows what kind of love Caspar’s is :
don't know where to Turn

--- ‘You turn,

I want to persuade you to

And

straight~to me,

trust me.’ Goodwood repeated. then he
paused with his shining eyes. ‘"Why should you
go back - why should you go through that
ghastly form?’ ‘To get away from you!' she
answered, But this expressed only a little of
what she felt. The rest was that she had never
She had believed it, but

been loved before.

this was different; this was the hot wind of
the desert, at the approach of which the others
dropped dead, like mere sweet airs of the gar-
it lifted her off

dens, It wrapped her about;

her feet, while the very taste of it, as of

soqm ething potent, acrid, and strange, forced
open her set teeth, (p.589)
In neither marriage to Caspar nor to Warburton,
Isabel can keep any superiority to them. When
Caspar insists ,not caring a bit what she feels,
that ‘her husband is the deadliest of fiends’
(p.538), Isabel realizes naturally that ‘she had
never been loved before.” It is impossible for
her to disown the mistake of her marriage to
Osmond. And Caspar is in no position to under-
stand her way of thinking. Isabel also realizes
that Caspar never understands her. Isabel seems
to set not a little 1mportance upon a sort of
equality principle in marriage. She can’t apply
this principle of marriage to Caspar nor to War-
burton, but she can to Osmond, though it proves
impossible to continue the same principle in her

married life.
v

The fateful event of Mme.Merle's appearance
itself to Isabel
her uncle Touchett at Gardencourt.

illness of
Mme.Merle
appears as ‘a woman of strong impulses kept in an
admirable order.’ (p.175)

Merle ‘an ideal combination’ (p.175) and ‘gives

offers during the

Isabel finds in Mme.

to a comparative stranger the key to her cabinet
of jewels.” (p.187) Mme.Merle seems to Isabel
to ‘have in her experience a touchstone for every-
thing’ (p.190) and ‘to be in a better position for
appreciating people than they ‘are for appreciating

her.” (p.190) The real image of Mme.Merle
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is conveyed through Ralph’s contemplation:
(He was sure) she had been yearningly am bi-

tious and that what she had visibly accom-

plished was far below her secret measure, She

had got herself into perfect training, but had

won none of the prizes, She was always plain

Madame Merle, the window of a Swiss négo-

ciant, with a small income and a

large ac-
quaintance, who stayed with people a great
deal and was almost as universally ‘liked’ as

some new volume of smooth twaddle. (p.252)
Ralph’s contemplation agrees in content with the
Countess Gemini's revelation of Mme.Merle, except
that she 1s the producing cause of Isabel’s mar-
riage, Osmond’s one-time mistress and the mother
of Pansy.

In her journey to the East, Isabel finds that
Mme.Merle is ‘a public performer who is condemn-
ed to emerge only in character and costume’ (p.
324) and begins to believe that she has a dif-
ferent morality which she think is inferior to
her own. Although her first impression of Mme.
Merle this

journey, the deterioration from ‘an ideal combi-

doesn’t essentially change during
nation’ to ‘a public performer’ seems to intimate
that Isabel learns to take a detached and objec-
Isabel,
tries to have a moral superiority to Mme.Merle.
Isabel
‘the best way to profit by her friend (Mme.Merle)
was to imitate her, to be as firm and bright as
she’ (p.402) and loses ‘the desire to know this
lady’s clever trick.’ (p.402) For Mme.Merle seems
to the married Isabel to think that ‘the act of
life was some clever trick she had guessed.” (p.
401) And apparently Isabel little agrees to that
way of thinking about life. The marriage,

tive view of Mme.Merle. as 1t were,

After marriage, comes to think that

for
the
troubles of which one must keep to oneself and

Isabel at least, is the private situation
in which one must keep a certain distance from
others. Mme.Merle becomes of less use and im-
portance to Mrs.Osmond than before. The real
Serena Merle, ‘in whose breast the suppressed
feeling of maternity has long been rankling, and
who is passionately jealous of Isabel’s influ-

ence over Pansy,” ° betrays herself little by

little.

\Y

The most important and fatal event is, no
doubt, Isabel’s marriage to Gilbert Osmond. The
reason why she is charmed by Osmond is, to a
certain extent, ambiguous, but more closely ex-
amined, will convince us of some of its reason-
ableness. The unexpected bequest of £7000, which
Ralph persuades his father to make her, is a
burden to Isabel. She feels ‘a certain grossness’
(p.429) in inheriting such an immense deal of
money and has a desire to rub it off. Then Isa-
bel is introduced by Mme.Merle to Osmond who ap-
pears to be ‘a person of so fine a grain’ (p.261)
and of ‘unusually cultivated taste.” A certain
combination of features of Osmond touches her
heart:

The peculiarity was physical, to begin with,

and it extended to impalpabilities- His dense,

delicate hair, his overdrawn, retouched fea-

tures, his clear complexion, ripe without be-

ing
of his beard,

coarse, the very evenness of the growth

and that light, smooth slender-
ness of structure which made the movement of

a single one of his fingers produce the effect

of an expressive gesture, (pp. 261-262)

But, on the other hand, Isabel is ‘oppressed
with the accumulation of beauty and knowledge
to which she found herself introduced’ (p.263)
and afraid to ‘express a liking for something
he, in his superior enlightenment, would think
she oughtn’t to like.” (p.263) Here Isabel should
have smelled ‘an odour of mould and decay’ (p.
431) and perceived that Osmond wouldn't let his
wife have her own mind. James describes Osmond’s
character through Isabel’s imagination as follows:
he

He was certainly fastidious and critical;

was probably irritable. His sensibility had

governed him -possibly governed him too much;
it had made him impatient of vulgar troubles
and had led him to live by himself, in a sorted,
sifted, arranged world, thinking about art and
beauty and history. He had consulted his taste
in everything - his

taste alone perhaps, as a
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gsick man consciously incurable consults at

last only his lawyer: that was what made him

so different from everyone else, Ralph had

som ething of this same quality, this appearance
of thinking that life was a matter of connois-
seurship; but in Ralph it was an anomaly,

a kind of humorous excrescence, whereas in
Mr. Osmond it was the keynote, and everything

was in harmony with it. (p. 262)

Isabel’s visionary image of Osmond is ‘a
quiet, clever, sensitive, distinguished man,
strolling on a mossgrown terrace above the

sweet Val d’Arno and holding by the hand a lit-
tle girl.” (p.277)
superimposed upon that of Isabel’s late father

This peculiar image may be

who is bereft of his wife and to whom three
daughters of Lily, Edith and Isabel are left.
Her father, like Osmond, has a remarkably hand-
some head and a very taking manner. Therefore,
‘the sweet sense of a quaint half-anxious, half-
helpless fatherhood’
strange way. It seems to me that Isabel has a

(p.278) touches her in a

kind of Electra Complex.

VI

In spite of Osmond’s courting, Isabel starts
on a long travel with Mrs.Touchett in order to
see the world. She dreads to cross ‘a dusky, un-
certain tract which looked ambiguous and even
(pp.312-313) and hangs
Isabel
finds herself ‘positively more weighted, as by

slightly treacherous’
back. After her return from that travel,

the experience of the lapse of the year she had
spent in seeing the world’ (p.319) and flatters
herself that ‘the world lay before her - she
could do whatever she chose.’(p.332) And this
time Isabel herself proposes to Mme.Merle ‘a
little pilgrimage to the East’(p.323) and spends
three months in Greece, Turkey and Egypt. After
seeing life as she wishes, Isabel becomes en-
gaged to Osmond against the wishes of her family
and friends and, in due course, they get married.

Just as Osmond says during his courtship that
she’d be ‘tired and satiated’ (p.307) some day,
so Isabel is tired of the act of observing. The

free exploration of life turns out to be the act
of such a spectator of life as Ralph Touchett.
It is not until she finishes her two travels
that the impression of a vacant life comes into
her mind and she feels the inanity of seeing
life, Isabel realizes for the first time that
‘one must choose a corner and cultivate that’
(p.341) and pays backward attention to her good
feeling that ‘Mr.Osmond is simply a very lone-
ly, a very cultivated and a very honest man.’
(p.347)In her memory Osmond appears just like
her ideal partner. But after marriage Isabel
feels another way about that partner:

As she looked back at the passion of those
full weeks, she perceived in it a kind of ma-
ternal strain-the happiness of a woman who
felt that she was a contributor, that she came
with charged hands: (p. 427)

‘A kind of maternal strain’ seems to imply that

Isabel has a motherly superiority to Osmond.
VI

There is some other thing that can be thought
to have put together Isabel and Osmond. In her
marital predicament Isabel confides her misery
to Henrietta Stackpole, her close friend. Their
conversation is given as under :

‘Why don’t you leave him?’ (Henrietta asks)

‘I can’t change that way,” Isabel said.

‘Why not, I should like to know? You won't

confess that you’ve made a mistake. You're
too proud.

‘1 don’t know whether I'm too proud. But I
can’'t publish my mistake. I don’t think that's
decent, I'd much rather die.’

‘You won’t think so always,” said Henrietta.
‘I don’t know what great unhappiness might
bring me to; but it seems to me I shall always
be ashamed. One must accept one’s deeds, I
married him before all the world; I was per-
fectly free; it was impossible to do anything
more deliberate, One can’t change that way,’
Isabel repeated. (pp. 488-489)

Oddly enough, Osmond expresses in the same way

Isabel’s opinion that ‘one must accept one’s
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deeds,’as shown in the following sentence: ‘I
think we should accept the consequences of our
actions, and what 1 value most in life is the
honour of a thing.’ (p.537) He even seems to use
deliberately her thought as a means of reminding
her that their marriage is indissoluble. But the
married Isabel grows wise enough to feel that
‘any expression of respect on his part could
only be a refinement of egotism.” (p.537) For,
after marriage, Isabel finds that ‘under all his
culture, his cleverness, his amenity, under his
good-nature, his facility, his knowledge of life,
his egotism lay hidden like a serpent in a bank
of flowers.” (pp.429-430)

It is clear, however, that not only Osmond but
also Isabel wishes to preserve their respecta-
bility. The reason why they do that is because
they both dread to lose their superiority to the
public or to the vulgar world. I think it quite
right for Matthiessen to have a view that ‘one
of James'’s most limiting weaknesses, character-
istic of his whole phase of American culture,
was dread of vulgarity, a dread that inhibited
any free approach to natural human coarseness.’ %!

I almost think that it is ‘a refinement of
egotism’ (p.537) that induces the young Isabel
to marriage and that ‘something transcendent and
absolute’ (p.537), represented by Osmond’s words,
gets in tune with ‘the rhythm of her thought.’
It may not be hypocritical but characteristic
of him that Osmond repeats Isabel’s opinion, for
there seems to be some similarity between their
thoughts. That similarity consists in the notion
(p.431) in other words,
which both

ironically enough, the

of ‘aristocratic life,’
a kind of spiritual aristocratism,
of them conceive. And,
Countess Gemini, Osmond’s sister, criticizes
severely that aristocratism by calling that ‘il-
(p.546) But Osmond,

like Mme.Merle, seems to the young Isabel to

lusions of intelligence.’

be ‘in a better position for appreciating people
than they are for appreciating’ him Isabel is
young enough to identify Osmond’s aristocratism
with hers. She can’t discern their difference;
she can’t find out before marriage that Osmond’s

aristocratism is approximately dehumanizing,

while hers really human. And, after all, the
seeming similarity of their opposite aristocra-
tisms also leads Isabel to marriage.

But once Isabel and Osmond detect their dif-
ference, they repel each other, Egotism is near-
ly innate in intelligent people like Osmond and,
maybe, Isabel. They emulate each other to be su-
perior to the other.

I quite agree to this Leon Edel’s opinion that
‘Isabel and Osmond are two sides of the same
coin, two studies in egotism - and a kind of
egotism which belonged to their author.” 77 And
I also think that Isabel’s egotism causes her
peculiar superiority complex in her association
with other characters like Warburton, Caspar,
Mme.Merle and Osmond, and that Isabel chooses
her course of life in such a direction as en-

ables her to protect her ego.
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On the Use of Shall and Will in the Stonor Letters

Kiyokazu Mizobata

Shall and will are originally full verbs expressing independent meanings: obligation and volition.
In the course of time they come to acquire the use of the periphrastic future. In this paper we
describe the use of shall/should and will” would as modal auxiliaries in the Stonor letters not

from a semantic point of view, but from a syntactic point of view and follow a process of the competition

between these auxiliaries in fifteenth century English.

1. Introduction

Shall and will are originally full verbs which

have independent and

meanings: obligation
volition. ‘Used in conjunction with other verbs,’
as T.F.Mustanoja says, ‘they are gradually
reduced to mere modal auxiliaries expressing
pure futurity. At the ME

period the use of the periphrastic future with

beginning of the

shall and will begins to gain ground,although it
i1s often difficult to say whether these verbs are
to be interpreted as auxiliaries of pure futurity
or whether obligation or volition is implied.” )
In this paper we describe the use of shall”
should and will/ would as modal auxiliaries in
the Stonor letters not from a semantic point of
view, but from a syntactic point of view and fol-
low a process of the competition between these
auxiliaries in fifteenth century English.

2. Main Clause 2)

As Table 13)shows, shall in the main clauses
is more often used than will except in the
third person, while would is more frequently
used than should except in the second person. 4)
Of these auxiliaries should mostly appears
in the

the

in the subordinate clauses: 33 times

main clauses, as against 129 times in
subordinate ‘clauses.

2. 1 Shall

(1) 1st person

188,/ 6 ' Maister, I sal speke with your

2

(3

@

(5)

1

Maisterschip withyn few dais
by pe grace of God,...
195 /10 Yfyowr maystership commaund me,l
shalbe with yow before the feest...
89.715;110.712;219.7 4 ;etc.
2nd person

89,718 ye schall be as welcome to me as eny
man alyve.

108 /12 yf it be youre ryght ye schalbe tru-
ly content,...

1057 7 ;1707 7 ;251,/22;etc.

3rd person

204,717 : but and I cane get hony to morow,

. syr Wylliam salle bryng hyt with hym.

110/ 7 a frend of myn schal pay perfor

tyl pat I come to London,...

184,716;203.713;206./12;etc.

1st+ 2 nd persons

181 /15 and pane ye and I shall acorde
well I-now,...

129,719 per for y and wyff be right heve
and sory and alwey schalbe unto tyme
we mowe speke with you...

107/ 8 ;219./17.

2 Wil

1 st person

255,12 To your desired daies of payment I
will therfor agre,...

iff y durst be so bold,
beseche your ladyshipe off counte-

21117 I wille

newance, ...
255,716;285,755;309,7 5 ;etc.
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Tabe 1 The Frequency of Occurrence of Shall/Should and Will/Would

SUBORDINATE CLAUSE
ADJECTIVAL
PERSON MAIN NOUN CLAUSE CLAUSE [APVERBIAL | qopATg)
CLAUSE AS . AS AS AS NON- CLAUSE
. RESTRICTIVE]
SUBJECT {COMPLEMENT) OBJECT APPOSITIVE RESTRICTIV
I 92 1 28 3 5 13 142 (31.3)
11 64 13 2 7 8 94 (20.7)
111 82 3 56 4 17 22 25 | 209 (46.0)
I+11 1 1 1 3C07
SHALL
1+111 3 1 1 5(C LD
II+I111 1 1002
3 1 99 4 23 36
TOTAL 242 46 | 454 (100)
107 59
1 65 4 2 6 77 (22.1)
II 7 2 47 2 1 14 73 (21.0)
111 90 62 10 16 16 194 (55.7)
WILL I+111 2 2(06)
11+111 2 2(06)
2 115 14 23
TOTAL 164 30 348 (100)
117 37
1 8 1 24 5 1 8 47 (29.2)
11 6 10 16 ( 9.9)
III 19 4 "3 44 1 9 7 8 95 (59.0)
SHOULD: I+111 1 10086
I1+111 1 1 213
5 4 80 6 9 8
TOTAL 33 16 161 (100 )
95 17
1 66 6 1 9 82 (40.0)
11 4 1 31 1 6 43 (21.0)
11 32 2 26 3 2 12 77 (31.5)
WOULD
I+111 2 1 3( 15
3 63 1 3 3
TOTAL 104 28 1 205 (100
67 6
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(20 2nd person (3} 3rd person
941 wille ye wete that it is so that I 216 /24 yff 1 had ffownd hir at home here
was at Oxonford... my comfforte shuld have bene the
113/ 5 ye wole take pe laboure as to come more;...
hider to speke with my seid lord 272 /19 hit shuld cause you to have love of
. and lady... the Gentilmen of the Shere, and
120.711;113,7 5 ;119,716 ;etc. Comyns also;...
(3) 3rd person 134,/ 2;216,/15;259,/ 7 ;etc.
205 713 it wilbe longe or ye have your money
off him. ' 2. 4 Would
327 /10 if it plese your mastership, he woll (1) 1st person
be bounde to abide the rule of your 49,10 Also 1 wold fayn wete what 3e
counsell, ... wyllyn do with Mannemede,...
118,77 ;181,717;203,/22; etc. 89/ 6 yf he mowghth have plesyd yow for a
(4) 1st+ 3rd persons yoman to have redyn on, I wold have
108 / 3 my wyf and y welbe with you uppon holdyn me rygth well content...
Ester to see yf ye and we cane agre 89.717;1107 8 ;123,75 ;etc.
within our self:... (2) 2nd person
267 /20 . 144 / 9 whanhe and ye mete ye wold appoynt
with hym...
2. 3 Should 203/ 6 whan that I rode to Bristow
(1) 1st person afore Cristmas ye wold a take me
2157 9 for | sholde have xl markes in xl. s.,...
hande... 98.712;99 /11.
260 10 if I hadde hadde it at home with- (3) 3rd person
yne me I shuld a sent it you by my 185,714 and she wold scarsely oppyn hir
Cosen Ramsey. mouthe unto me;...
13277 ;2427 6 ;260,/10;etc. 219 /20 and he wher nott 3owr servant he
(2) 2 nd person wold welle know that hys dellyng
6224 And yf 3e kowde have yt of hym, wher not good,...
3e schuld know all;... 123,/11;129,717;156.7 9 ;etc.
156 /21 And ye schuld have a Monday next ) 1st+3rd persons
"~ comyng a xl plowys in Pyssyll 156 5 ;and John Mathew and I wolde a
felde. mad a bargeyn with hym...
166.711;166,740;230/ 4 ;etc. 8/ 3.
Table 2 The Frequency of Three Types of Subordinate Clauses
SUBORDINATE CLAUSE
TOTAL
NOUN CLAUSE ADJECTIVAL CLAUSE ADVERBIAL CLAUSE
SHALL 107(50.5%) 59(27.8%) 46(21.7%) 212(100%)
WILL 117( 63.6%) 37(20.1%) 30(16.3%) 184(100%)
SHOULD 95(74.2%) 17(13.3%) 16(12.5%) 128(100%)
WOULD 67(66.3%) 6( 6.0%) 28(27.1%) 101(100%)
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3. Subordinate Clause

Table

occur frequently especially in the noun clauses;

2 shows that these four auxiliaries

there appear very few instances of would in the
adjectival clauses, whereas would in the adverbial
clauses 1s relatively of higher frequency of occur-
rence in comparison with the other auxiliaries.
3. 1 Noun clause

Most of the instances of shall / should and
will/ would in the noun clauses appear as the
object of a verb. This is especially the case

with will.
3. 1. 1 As subject
(1) Shall

3rd person:
331 /12 Yt is thought ther
thousand of my lord protectour and

schalbe xx

my lord of Bukyngham men...
236 /13;285,748.
2y wiu
2 nd person:
103/ 7 vyf hyt plese
3eve me leave,...

sow that 3e will

287/12.
(3) Should
1) 1st person
324 /13 ffor hyt wer no resone that we

scowld pay the rentes off that seson
that other men dyd ocopy hyt,...

ii) 3rd person
125/ 5 hit was agreed ... that Richard
Tomyowe...shulde be made sure of
landes and tenementez to the yerely
value of XXti marke.
44 ./24;213./16;247 /15.
4) Would
i) 2nd person
201 /' 7 Please it you that

maters concernyng my seid fermour

in all maner

ye wuld be good maister,...
ii) 3rd person
301/ 9 me semyt hyt wolde be presentabell...
223 / 30.

3. 1. 2 As complement

All the instances appear as subjective complement.

(1) Shall

1st person:
296/ 8 My trust ys I shalle have thys
cope ayen thys tyde.
(2) Should
i) 3rd person
290 /10 for his opynyon ys that beryng of
children shuld ease hire infirmyte,...
213/ 6 ;2217 4 .
i1) 2nd+ 3rd persons
289 /17 the other mater was that my Maister
and ye shuld send a man to reseve
this Ester Rent of your londes...
3. 1. 3 As object
Almost all the instances appear as the object
of a verb, though there are only two instances as
the object Table 1
shows, will is more frequently used than shall

of a preposition. As

except in the first person; should is more often
used than would except in the second person.

In the following we show the list of verbs or
verb phrases taking the noun clause with any of

the four auxiliaries as an object.

Table 3 The List of Verbs

Dust (28); send—-word (= inform) (15);
promise (6); say (6); understand (6);
know (5); will (4); wete (3); tell (2); ete.

Noun Clause

with Shall

pray (15); trust (13); say (10); beseech (9);
send---word (8); wete (7); suppose (6);
understand (5); write (4); tell (3); think+(3); etc.

Noun Clause

with Will

Noun Clause

with Should

would (12); say (9); write (6); tell (5);
think (5); desire (4); show (3); trust (3); etc.

say (14); pray (9); tell (5); wete (4);
ask (3); marvel (3); promise (3); understand (3);
etc.

Noun Clause

with Would

Any type of the noun clause in the above table
frequently occurs as the object of the verb*®
say”. The verb “trust” very often takes the noun
clause with shall and will as 1its object, but
very rarely the noun clause with should and would.
On the contrary the verb “tell” frequently takes
the noun clause with should and would as its ob-
ject, but infrequently the noun clause with shall
and will. The verb “pray” most frequently takes
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the noun clause with will, and next most fre-
quently the noun clause with would. Would, the
past form of the verb “will”, exclusively takes
the noun clause with should.
(1) Skall
1) 1st person
221/ 6 y understond what y shall do-..
213/ 9 1 pray you send me word what I
shall trust unto:...
/10; 124,712; 312/ 4 ; etc.

i1) 2nd person

8710 Brother, 1 dowte not ye shall have
worship of her grete sadnesse...
312 /21 1 trust 3e schalbe plesyde.

126,727,210, 2 ;287./ 6 ;etc.
iii) 3rd person

110/ 5 myservaunt may know wher pe clothe
schal be bowth for my dowter and
yours,...
267/ 21 y hope he schall be abyll to with-
stond them bothe by the grace of
Jhesu,...

81.724;188,7 3 ;333,75 ;etc.
iv) Ist+ 3rd persons

46,17 I pray you...that I and my frendus
schull have yow thonke therfore.
v) 2nd+ 3rd persons

212719 1 trust to God... at with Godes

grace bothe ye and my lady your

shall

know...

wiffe well undyrstond and
(2 will
i) 1st person
108 / 2 ye desire to know how y wilbe des-
poset as tochyng your land for
titil there of,...
289 /12 y have aunswerd them alle that y
wolle admitte noon...
92/3;213/11.
ii) 2nd person
128 /24 Y wote well ye woll alowe me perof.
1457 3 1 marvell gretly that ye woll soe
desire,...
98,7 9:135/ 6 ;181 /13;etc.
iii) 3rd person

164 /16 he saythe he will be at Henl: a

Mondaye,..;

185 710 he tellith me pleynly that mayster
Hampton will geve no more but xiiij.
1i. ffor them,...

217./14;247,/31;195./ 6 ;etc.

iv) 2nd+ 3rd persons

180 713 1 wot well pat you and my son
wylnot dele with hym...

180 / 10.

3} Should
i) 1st person

183 /25 he
your copyes,...

285 /19 Ye comaundid me that y shuld warne
him oute of alle suche londes as he
holdith of yow;...

1007 6 ;1207 8 ;151 /11; etc.

i1) 2nd person
98,8
219/ 2

wolld pat y schold labour owt

thynkyng at ye shulde be pe better...
I have hard say that 3e schold be
infformyd to take dysplessuyr with a
servant off myne in Whecombe.
120,72 ;127,714,231 4 ;etc.
iii) 3rd person
282, 7 I trust hit shuld be to yow moste
proffyte and avayle,...
121,/28;127.710;215/ 6 ;etc.
iv) 1st+ 3rd persons
94,10 he...desyred that William Marmyon
and I shuld send and write on to
yow on the Kynges behalf...
v) 2nd+ 3rd persons
176 /19 God ffortunyd that ye and they
shulde dele.
4) Would
i) 1st person
215,720 1 seyde to hym that 1 wolde owe
hym the better wyll for your sake.
217 /35 God wot I wold ffull ffayn speke
with your ladishipe ffor the mat-
ters afforsaid,...
94,717;116,/18;192./ 9 ;etc.
1) 2nd person
110 /14 1 prey yow pat 3e wold be atte
London,...

156/ 6 we wyst nott how ye wold have hytt, ...
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12071 ;189,73 ;3167 9 ;etc.
ii1) 3rd person

156 / 8 Iaskyd hym how he wold do a perdge
of sempyll dydge,...

250 /27 he wrote me a letter and seide that

he wold be redy at eny tyme to come.

231,75:290,7 5 ;309 9 ;ete.

3. 1. 4 As appositive
(1) Shall
3rd penson:
124 / 6 ...told hym my conceyte howe he shal
be demened in brekynge with my seid
Mastres: ...
1216 ;126,/30;etc.
(2) Should

i) 1st person
245,/ 2 ye undirstond my writeyng that I
shold have all the tythes except of
the demayn lond in Chalford;...
92,710;129,725; etc.
i) 3rd person
213 /17 he shold aske the seyd Davyth for-
gevenes of this that maister Betson
schold make labor to your master-
shipe to brynge the seyd Daveth
owte of your conseyt and favore.
3. 2 Adijectival clause
In the adjectival clauses should and would,
which are largely in the third person, occurs
much less frequently than shall and will.
3. 2.1
(1) Shall

i) 1st person

Restrictive use

129 /13 y may hafe very knowlych fro you to
whom y schall dylyver your money;...
260,732;326,7 5 .

i1) 2nd person

200/ 5 for certeyn consideracions of which
ye be somwhat instructed, and mor
largly shalbe infurmed by my So-
lucitor, Alysaunder Dykys,...

89,8 .

iii) 3rd person
105/ 6 they hathe founde a wey pat ther

schull no thyng be do,...
124,/15;273,7 6 ;3197 7 .

iv) 1st+ 2nd persons
6534  but be redy at suche tyme as ye and
we schall sende unto hym...
(2) will
i) 1st person
181 /14 per be oper particular dettes wych
I will 1lat

3ane,...

alone to 1 come a-
69 . 13.
ii) 2 nd person
289 /34 And yef ther be any servyse that ye
wolle comaund me to do here in your

absens or els where,...

69.12.
iii) 3rd person
75,20 Ther may no man hold pat woll

awaye;...
133/ 5 and att suche tymes as my sayde
Cossyen woll call on you,...
75.720;197,7 4 ;279,/15; etc.
(3) Should
3rd person:
260 39 ye have not assigned in your letter

to whoom the money shuld be de-

lyvered.

294/ 7 but as a credebyll man that schulde
know be my reson hytt schulde be
Henton;...

87/ 7;132,/ 6 ;203 3 ;etc.

4) Would
3rd person:
306 /11 I have delyvered a bill to Herry

Tye of suche gownes as [ wold have
for pis Ester.
1137 7 ;2007 14.
3. 2. 2 Nonrestrictive use
(1) Shall
i) 1st person
251 /23 ,the wyche 1 schall do accordyng
as your wryting dothe spesyffide.
121,/33;272,/ 5 ;etc
i) 2nd person
250 /22 ,which ye shall know herafter,...
183,76 ;2727 6 ;etc.
ii1) 3rd person
287 / 22 :wych shall be a excuse for me also.
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330 /11 ,wyche schalbe pis day fortnyght
as we say.
115,/14;278,/11;313./11 ;etc.
iv) 1st+ 2nd persons
273 /13 :of the which bille ye and [ shall
agree well opon at oure next metyng.
v) lst+ 3rd persons
176 /29 ,the which he and 1

fourme yow at your comyng.

shall en-

2) wil
i) 1st person
25510 ,which I
in al thing duryng my lif,...
98,79 ;123./49;etc.
i1) 2nd person
272 / 6 Baker hath crese cloth, canvas hath
he noon, which ye shall have and ye

wil folowe in pat and

wille:...
ii1) 3rd person
226 /11 ye may answere to the mater yowre
selfe, whyche wyll be to me grete
hartes ese and plesure:...
25976 ;313.723;313,730;etc.
(3} Should
1) 1st person
1563 /18 ,where to my wylle I shulde as
largely quite your kyndenes and
gentilnes as ever dud eny gentlyman
to armes:...
i1) 3rd person
119/ 6 ; which shuld have byn delyveryd to

pe seide Robert Goldriche at
Bradfeld...
223,727;285,/22,298./12;etc.

4} Would
1) 1st person
186/ 5 ,pe weche to do I wold be glad,
God knowthe, ho have yow yn ys
kepinge.
i1) 3rd person
265 3 John, your parker, pat wold have
bene my frende, is my gret enmye.
330 ./ 20.
3. 3 Adverbial clause
As Table 1 shows, the frequency of should is

much lower in comparison with that of shall, will

and would. We f{ind no instance of will in the
1st person and should in the 2nd person.
Tables 4, 5, 6, 7 show the distribution of
shall/ should and will / would in the adverbial
clauses according to each subordinate conjunction.
The distribution of shall and would is produced
only on the conjunctions which appear more than
two times.
(1) Shall
i) 1st person

132/ 4 Besekyng yow as I schall be your

pore Bedman...
299,710;333,/ 7 ;etc.

58,2 :besekyng jow to have worde whan I
schall enter into 3our myll at
Cuxham:...

289 7 13.

1) 2nd person

198 /8 ,of the which y specyally praye yow
as ye shall have my servyce yn tyme
comyng for ever,...

218 7 21.

312 /29 yf ye schall please any thyng pat
I may do by at time...
142 / 15.
289 /29 ,so that ye shal know your londes
fro myn,...
iii) 3rd person
199 /11 as my sayd servant schall infowrme
yowr maysterschyppe;...
183,726;217,739;etc.

239 /20 if itt shall be requisite necessary,
ye do make unto him of your
graunte...

239 /19,

211 /21 ,the whych I beseche all myghty
Jhesu hartely may be whanne 1t
shall plese hym.

212 /12

289,726 ..so that he shal gede hit beter
than ever y ded.

200  13.

268,/ 5 ...so deliver hem that youre wille

and intent shal be ffulfilled.
200,713;205.710.

217 /27 it were done, lever thanne more pan
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Table 4 The Frequency of Shall

ONJUNCTION .
SETSON as if when 50 that | so--that than
I 8 2
I 2 2 1
SHALL
m 7 2 2 2 3 2
TOTAL 17 4 4 3 3 2
- Table 5 The Frequency of Will
CONJUNCTION ‘ -
PERSON if as as--as so §0--as than whether |  while
1
I 10 4
WILL
m 7 2 2 1 1 1 1 1
TOTAL 17 6 2 1 1 1 1 1
Table 6 The Frequency of Should
KQYTONCTION if as in case than though when
PERSON .
I 7 1
I
SHOULD
H 2 2 1 1 1
TOTAL 9 2 1 1 1 1
Table 7 The Frequency of Would
QONJUNCTION if as as--as | so that | whether
PERSON
I 1 2 2 1
I 2 1 1 2
WOULD
m 8 1 2
TOTAL 1 4 3 3 2
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it shall cost.
219 /18,

(2} wWill
i) 2nd person

i)

3

i)

181 /13 iff ye will do as ye au to doo,...

166,719;195, 8 ;etc.

319 /14 as ye wol answere at your perill.

135.711;221 /12;etc.

3 rd person

279/ 4 yf hit wyll please yow;...

153,74 ;310,/13;etc.

249 /17 as he will answere betwene god and
devell,...

243 /10 .

321 /10 and do yow as good service as woll

any prest in Kent to his power,

183 / 38 .

310 /14 me semys it makys litell force so

he woll make you paiement in monay.

303 /24
180 / 14

in so myche as pei wylnot be reulyd.
...than ryght and consyes wyll re-
quere, ...

155 /10 ...whethyr he wull geve hys dowttyr
hys part of Snowys well at Bor-
owyscot to her and to her eyrys,...
192/ 4 yame here gode sone and alle welle
while hit wull endure.

Should

1 st person
200 /15 iff I shuld ber a payn ther for my
selff, as God knowes:...

121,727,217 /28; etc.

3rd person

44,730 if hit shuld be soold be parcelles
he wold undertake of vj C. markes
and moore &c.

217 /16 .

224 /20 as a woman shulde be,...

120 /10 .

62,720 yn case yt schuld be departyd,...

326 /11 yet rather than hyt schold be undyr-
stond in what deffaute hyt wer ffor
the dysworrshyp...

65,730 The case was soo when my Suster

Swete man schulde go sche kowth haf
no money...

@
)

i1)

111

73

Would

1 st person

132/ 6 yff y wolde have his blessyng or any
thyng...

89,710 as | wold have hyme,...

185 / 13.

289 /43 and send you as gode hele as y wold
have my seilf.

216 / 13.

341 /20 ,so that I wulde suffre hym to have
a preste to serve hys chirche...

2 nd person

166 / 10 yff ye wold be a good etter off your
mete allwaye,...

192 / 15.

242 /17 ...demesne me in them as ye wulde be
demesned yowre selfe in case sem-
blable,...

878 ,wherin 1 fynde her as well dis-

posed as ye wold desire your self,...
156 / 7 whedyr ye wold have hytt sengyll
dydge or [dobyll] dydge,...
156 /11 .
) 3rd person
168, 9 yff it wold lyke you, I praye you

hartely to suffer hir to come to

London...

1557 9 ;156 710.

303 /31 and desyryd hym as he wolde hayffe
hys gude Maistyr shyp to owe...

123 /21 and the case wer so pat shee wolde
be agreable to have you with x1. li.
or ilijxx marcs joyntur,...

324/ 8 .

4 . Negation
As Table 8 shows, the frequency of should

followed by a negative is extremely lower than

that of the other auxiliaries.
4.

Y
1)

6)

1 Shall

1 st person
Main clause

301/ 2 1 schall never come mor by be
grace of God,...

208/ 6 ;217,/317;etc.

11) Adverbial clause
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Table 8 The Frequency of Shall/Should and Will/Would with Negatives

T SUBORDINATE CLAUSE
MAIN
PERSON NOUN CLAUSE ADJECTIVAL CLAUSE ADVERBIAL TOTAL
CLAUSE
AS OBJECT | RESTRICTIVE [NONRESTRICTIVE| CLAUSE
I 4 1 5
I 3 1 4
SHALL
1 8 8 4 2 22
5
TOTAL 15 8 5 3 31
1 6 6
i 1 2 1 4
WILL il 15 7 1 2 3 28
o+ 1 1
TOTAL 22 10 2 4 2 3 39
I
I 1 1
SHOULD
m 1 2 4
TOTAL 1 3 1 5
I 8 2 1 1
I 1 4 5
WOULD
m 5 2 7
TOTAL 14 8 1 23

177/ 7 yet 1 mervaile for I schall never
do nor sey...
{2} 2nd person
i) Main clause
105/ 7 ye schull nat dowt as for the nexte
corte,...
ii) Adjectival clause
260 13 ; the wyche C. marcs ye shall not
fayle I truste to God to have at
London...

(3) 3rd person
1) Main clause
124 /31 if pis mater sum dele come of her
own hert, she shal not otherwyse be
labored to for certen.
116,79 ;271./ 4 ;etc.
ii) Noun clause
81724 but y tryste he schal never have non
yntente ayenste them that he sewyth

ther.
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92/ 6 ;220.718;etc.
iii) Adjectival clause
215 / 37 ,whiche shal nott be longe by [thel
grace of God:...
115,14;313./11; etc.

iv) Adverbial clause

239 /19 1if the same our graunt shall not
unto him be suffisant in that
behalve, we eftsones desir...

205 /10 .

4. 2 Will

(1) 1st person
Main clause:
224 /37 1 will nat be so bare agayn of

money a good whyle,...
123./19;123 /27 etc.

(2) 2nd person

i) Main clause
64718

i1) Noun clause

for ye nel never come to helpe us.

3227 7 'y am right well assurid your master-
ship woll not hurt hym, ne lese his
ffavour:...

260 29 .

ii1) Adjectival clause
69,712
(3} 3rd person

for such that ye woll not ymagen,...

i) Main clause
203 /22 and that will not be for your ease,...
123746250, 9 ;etc.
ii) Noun clause
303 /36 and so Cadwey hays promysyd to
Maistyr Stanley pat he wyll ne
er doo ne sey...
174/11;195/ 6 ;etc.
ii1) Adjectival clause
262 / 14 ,which y trust wolle not be longe.
304 7 21.
iv) Adverbial clause
310 /13 if he be disposid to content you,
and welnot dele with your stok,...
{4) 2nd+ 3rd persons
Noun clause:
18013 I wot well pat you and my son
wylnot dele with hym...

4. 3 Should
(1) 2nd person
1) Noun clause
127 /15 but they wold ye shuld nat cum and
send that wey.
(2) 3rd person
i) Main clause
288/ 4 but pat shuld not help your mayne.
i1) Noun clause
120/ 6 Also me thynk pay sshuld nat be
no wery of yow,...
260 /54 .
ii1) Adjectival clause
6311 in suche daunger as they schuld
never abere:...
4. 4 Would
(1) 1st person
1) Main clause
208 5 yff 1 had knowen it I wold not
have bene mery,...
260,755;278,/ 7 ;etc.
ii) Noun clause
116 /20 ...seid hym...that I wold not breke
with the helpe of Jhesu,...
116 / 18
iii) Adverbial clause
81,23 all ys for by cawse y wolde notte
suffry hym to have his yntente at
Plympton Corte:...
(2) 2nd person
1) Main clause
98,12 ye wer so longe in toune and wulde
not see heer.
ii) Noun clause
194/ 5 you seid that you wold nott deale
with it,...
208 3 ;215,716;etc.
(3) 3rd person
i) Main clause
304 /20 but he wulde note be rewlide by
me,...
65,716;94,/ 9 ;etc.
ii) Noun clause
231/ 5 he answered them that he wold not
deliver the said cuppe with owte the
bille...
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1156 / 8 .

5. Summary

In this paper we have described the use of
shall/should and will” would from a syntactic
point of view. The results of our research can
be summed up as follows:

(1) In the main clauses shall is, as a whole, of
much higher frequency of occurrence in comparison
with the other auxiliaries and more frequently
in the

should is much less frequently used than would

used than will except third person;
except in the second person.

(2) Most of the noun clauses are used as the
object of a verb. As Table 3 shows, the verbs
taking the noun clause as an object are apparently
varied in kind according to each noun clause, but
there is no doubt that they show some inclination
in the choice of these four kinds of noun clauses
as an object.
(3) There is
between the

little

adjectival clause in the restrictive

difference in frequency

use and that in the nonrestrictive use; there
appear only a few instances of the adjectival
clause with would. o

(4) The subordinate conjunctions in the adverbial
clauses are inclined to only a few in frequency:
mostly if and as. The adverbial clause with
should is relatively of lower frequency of occur-
rence.

(5) The frequency of should with a negative is
extremely lower than that of the other auxiliaries

not only in the subordinate clauses but also in

the main clauses.

1)

3)

5)

6}

Notes
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Die angeftihrten Beispiele des attributiven Adjektivs-der deutschen Sprache

Osamu KIRIKAWA

In der traditionellen Unterrichtsmethode der deutschen Grammatik wird die Deklination des attributiven
Adjektivs mit Hilfe von einigen Tabellen vorgelegt, an denen die Lernenden einen Uberblick iiber die
Deklinationstypen gewinnen kénnen. Auf diesen Tabellen zeigen sich insgesammt 48 Deklinations-
endungen. Diese Endungen bestehen aber nur aus fiinf Varianten (EN,E,ER, ES,EM). In der
vorliegenden Arbeit sollen die Erscheinungshaufigkeiten dieser Endungsvarianten unter verschiedenen

Umgebungen ausgerechnet und dadurch der Lehrmethode einige nutzbare Daten gebracht werden.
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Pluralistic World and Religion (1)

A Study of William Jame’s

Religious Philosophy
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An Infrared Spectroscopic Study of Carbon Monoxide 0

in a Supersonic Nozzle

Haruaki KISHIGE, Masahiro INOUE*, Koji TESHIMA *
and Hiroyuki MATSUT**

TRANSACTIONS OF THE JAPAN SOCIETY FOR
AERONAUTICAL AND SPACE SCIENCES
VOL. 29, NO. 85, (1986) p. 134—141

In hypersonic nozzle flow of high temperature gases, molecules show thermodynamically non-
equilibrium behavior, namely non-equilibrium distribution of energy between vibrational-rotational,
vibrational-translational modes and also among vibrational modes. For a diatomic molecule that has
large vibrational anharmonisity, even vibrational distribution is non-Boltzmann. We use a shock tube
for heating CO in order to have a more ideally complete thermal equilibrium condition at the stagnation
and use an infrared spectroscopic technique for a supersonic nozzle flow. By measurements of emission
intensity in a rotational-vibrational band, the vibrational population of each level can be determined.
We measured the first overtone emission in the transition from v to v-2, for which the self-absorption
is negligible. First, we apply this spectroscopic technique to the carbon monoxide diluted by argon in
the reflect region of a shock tube, where the gas can be considered in equilibrium and its spectrum can
be easily simulated. Then measurements were made for non-equilibrium CO supersonic flow in a
two-dimensional nozzle expanded from this reflected region.

The vibrational temperature measured at the reservoir whose temperature and pressure were 2700K -
3100 K and 187 kPa - 200 kPa, respectively, almost agreed with those calculated assuming thermal
equilibrium (Tv = Tt ) (Fig. 1). For the nozzle flow with reservoir temperature and pressure
of 2300 K - 3300 K and 520 kPa - 565 kPa, the measured spectrum almost agreed as a whole structure
with simulated one obtained from the quasi-one-dimensional gas dynamic equations coupled with non-
equilibrium vibrational relaxation equation (Fig. 2 ). Although present experiment was not accurate
enough to determine whether the vibrational equilibrium exist or not (Fig.3), the vibrational energy
in higher levels than 2 calculated from the measured spectrum gives the almost same values with the
numerically calculated ones (Table 1).

RELATIVE INTENSITY

relative concentration

WAVE LENGTH pm

Fig. 1. Spectra at reservoir with  7,=7T=3,100K. §
| xe38 cm — vibratienal non- equilib ium | ? —
it 1e2%00K «-=- vibrational equilibrium 10 3 3
% Re80KPG O emperiment vibrational (evel
; 3 Fig. 3. Vibrational population distribution at nozzle.
g \V ,
: .

Table 1. Vibrational energy at observed
point normalized with reservoir.

\
o No. Neo. 1 No. 2 No. 3

Vibrational non-equilibrium 0.989 0.995 1.008
Vibrationa! equilibrium 0.983 0988 0.995
Experiment 0.939 0.980 0.995

278 237 2% 20 246 748
. wave length um
Fig. 2. Spectra at nozzle with  T=860K.

*  Depantment of Aeronautical Engineering, Faculty of Engineering, Kyoto University.
** Depantment of Reaction Chemistry, Faculty of Engineering, Tokyo University.
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Surface Potential Decay and Residual Voltage
Measurements m Highly Elongated Polyethylene

Dae Hee PARK *, Jun KYOKANE and Katsumi YOSHINO *
JAPANESE JOURNAL OF APPLIED PHYSICS Vol. 26,

NO.1 (1987)
To improve the insulating property of the
polymer, knowledge is needed of the relation of

the electrical property to the molecular structure
and also to morphology. The influence of an
elongation by which the morphology changes on the
electrical property has been studied in the range
of relatively low draw ratios. Recently, it was
indicated that in highly elongated polyethylene,
the electrical conductivity and carrier mobility
are influenced strongly by the draw ratio.

Surface potential decay measurement has been
carried out to understand the carrier migration
process 1n polymers. The residual voltage is
also known to appear in pre-stressed insulators
(not only polymer films but also insulators of
cables and machines) after opening of the
circuit. This phenomenon is also of great in-
terest from a practical point of view, because it
can be used to detect the degradation of the in-
sulation.

In this paper, we report that the residual
voltage and surface potential decaying character-
istics are strongly influenced by the high draw
ratio.

The saturated residual voltage evaluated in
various films is plotted as a function of draw

With
voltage

ratio. is anomalous
the

increased and after indicating maximum value at

This dependence

increasing draw ratio, residual
about 600% it again decreased at higher draw

ratio. The origin of the residual voltage has

been 1interpreted in terms of the release and the-

migration of the stored space charge in deep

traps. The present results, therefore, suggest

that the trap density increases with increasing

* Faculty of Engineering, Osaka University

P. L65—-L67

draw ratio and decreases again at extremely high
draw ratio.

The surface potential in various samples of
different draw ratios decays drastically with
relatively high decay rate and then it saturates.
It is evident, that the magnitude of the decay
decreases with increasing draw ratio and, after
indicating minimum value, it again increases.
This that the

increases in the range of relatively low draw

also suggests trap density
ratios. At extremely high draw ratio, the trap
density seems again to decrease, in accordance
with the inter-pretation of the dependence of
the residual voltage on the draw ratio.

It is already known that the density of lo-
calized states becomes higher in polyethylene
elongated within a relatively low draw ratio due
to the distortion of the lamellae or spherulite
structures by the drawing. The present observa-
tion supports these interpretations in a rela-
tively low draw ratio. However, our result also
suggests the decrease of the localized states at
extremely high draw ratio. The linear alignment
of the molecular chain hais been reported in
extremely elongated polyethylene with a special
technique. In our _highiy elongated polyethylene
films by the role elongation method (~1000%) ,
the linear molecular orientation should be also
established, and the density of the defect should
be diminished because of the higher quality of
the molecular alignment. The direct evaluation
of trap states by thermally stimulated current
measurement and the study of morphological
change by X-ray diffraction measurement are
now in progress.
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