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On the Relation between X.ray Stress Measurement and
Stress Measured by Brittle Coating.

by
Jyunichi ARIMA and Yasuyoshi IWAI

The stress measurement by X-rays has been noted as a unique method of non-destructive measure-
ment by local stress (especially residual stress). Recently, the experimental procedure of X-ray
stress measurement is applied in very wide fields of engineering studies in consequence of the
development of X-ray equipment as well as the improvement in measuring method, However, on the
case of X-ray measurement of stress distribution on the surface of complicated machine parts,
structures, and so on, it is necessary to measure covering over a wide scope because of X-ray
diffraction area limitations, ‘

On the other side, the method of strain determination by brittle coating can be determined the strain
value from crack density after external load applying to calcium rosin coating, and is applied in
wide fields of studies for stress concentration and measurement of stress distribution on practical
machine parts or structures, As it can be considered that the stress measurement methed combination
with brittle coating and X-rays is the most effective, the several experimental investigations were
carried out in this study,

The heat dry type brittle coating was used in this experiment, Several bending stresses were
given to the coating specimens of carbon steel, and at every stage of stress, the changes in the
distance of crack were measured, Then the values of lattice strain were measured by CrKa
radiations,

As a result, it was observed extremely good agreement between the strain distribution and the
direction of principal strain by coating and the applied stress measured by X-ray on the course of
pure bending test,
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Fig. 2. Loading devices for bending test,
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Characteristic X-ray Crka
Filter (Foil) v
Slit (Divergentangle) 0-35
Irradiated Area (mm) 2x5
Tube Voltage (KV) 30
Tube Current (mA) 10
Full Scale (cps) 200
Time Constant(sec ) 10
Scanning Speed (deg /min) 1/2
Chart Speed (mm/min) 20
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(b) Pure bending =

Fg, 6. Difference of crack pattern between
pure and cantilever bending,
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A Study on Remote Control under Low Pressure
in the Pneumatic Servo System

Katsuya KAGA
Atsumi UEDA
Hajime AKASHI

As a basic research on a remote control scheme, we carried out a few experiments on the
characteristics of piston movement under low pressure in the pneumatic servo system, in which
a control cylinder was connected with an acting cylinder by piping,

The summary of the results is as follows,
(1) The time delay was generally long,

(2) The settling time was long when both the supply pressure and the acting pressure were

high,

(3) The reproducibility of the piston movement in the experiments was rather high,
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Plane Stress. of the Belts which have Rectangular-Projection, etc.

(Analyses by Complex Stress Function)

Haruaki KISHIGE"

It is well known that the stresses concentrate on the discontinuous parts of plates or belts, It
can be solved theoretically, while it can hardly be solved numerically when the region is finite,

because of the convergency of series,

So in this paper, to accomplish the numerical calculation, some inventions are intreduced: for

example,

1. Complex stress function @(¢) is expressed by finite series,
2, . The edge stresses of the region are treated as the extension of the inner stresses,
These calculated values are checked by an experiment, and give a desirable results,
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Basic Studies on the bEdge-tone Amplifier

Toshiya SAKABE
Toshio WAKABAYASHI

Abstract—In this paper we describe the experimental studies of the edge-tone amplifier, The
following experiments on this device were made about static and dynamic input characteristic, and

oscillated frequency,
The results may be summarized as follws,

1) It has been considered that a main jet is only held in the cause of two edges effect, But it
becomes clear that the edge-tone amplifier needs the force of negative pressure in the interaction

region,

2) As a result of 1), we can’t expect the fast switching time of this device,
3) The switching time of the edge-tone amplifier is dependent on the oscilated frequency, and is
shortest, when the frequency is in a quasi-steady state,
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On the Superfinishing of Stainless Steel.

Yoshio TANAKA

Abstract—This paper describes the working conditions of superfinishing for stainless steel, In
the superfinishing procedures of stainless steel,scrathes often occur on the surface of the work

with abrasive stone vitrified bond,

To eliminate the scratches, the following procedures are very effective,

@ To slow down the velocity of the work,

@ To use the abrasive stone vitrified bond in a low degree (soft).

® To use the working fluid always in clean condition,

@ To use the abrasive stone bonded with MgO and MgCl,,

To get a mirror-finished surface of stainless steel (rod), it is very effective to use the working
fluid with high viscosity at the final period, and to use the abrasive stone bonded with Polyester

resin,
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Researches on Mass Transfer

Toshio NAKATA

In this paper, the analysis on the thermal boundary layer and the mass transfer boundary layer
developed near the flat plate surface within a flow field, has been attempted to find out the
temperature conditions that the mass transfer by the naphthalene plate is agreement with the heat
transfer by the heated plate,

The mixed gas composed of air and naphthalene is incompressible steady flow and the
naphthalene vapour is in thermal equilibrium with air throughout the boundary layer, As the
result, it is found that the thickness of the mass transfer boundary layer is good agreement with
that of thermal boundary layer when the surface temperature of the heated plate is about 200°C,
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Deformation of the Axis of a Plane Jet
on an Evaporative Surface®

(1st Report, Plane Jet Reattached to an Unheated Surface)

Makoto NAKATANI and Takao KATOH*

Abstract——The air curtain set up above both heated and evaporative surfaces
sometimes has a jet curved and reattached to these surfaces by Coanda effect. And,
if the case of this having a very negligible effect, the jet is made to curve by the
thermal convection to the opposite direction. We found that on a few assumptions,
the results of theoretical analysis calculated to clarify the deformative characteristics
of the jet axis, coincided with the experimental values.

In this paper, we are to report on the jet reattached to the unheated surface which
is primarily considered to be the basis. That is, on the assumption that the entraining
quantities, caused by the inducement of both sides of low pressure and atmospheric
pressure of the reattached jet, differ among themselves, we theoretically analyzed the
curve of the reattached jet axis. Consequently, if the “inducement ratio” experimen-
tally determined in our formula be taken as A = 1/3, it will enable us to calculate it

theoretically.

1. Introduction

It has been well known from old times
that a reattachment phenomenon, so called
Coanda effect, occurs in general when a jet
is alomost in a direction parallel to a wall a
surface of water and so on which are close
to the jet, Coanda effect has been investi-
gated by R. A. Sawyer® and C. Bourque &
B.G. Newman'" etc. and today some consi-
derable detail investigation are made with
development of fluidics. These investigations,
however, are made mainly in cases which
the ratio of the height of touch plate to the

*Professor, Faculty of Engineering, University of
Osaka Prefecture,

width of the outlet slot (offset ratio) is
small order of 2~10, but in cases in which
the touch plate has high temperature.

This reattachment phenomenon often
occurs also on the air-curtain and push-pull
equipment when the air jet is close to the
It follows
that we investigated the characteristics of
jet axis deviation when the plane jet in the
air-curtain reattached to the heating surface
or the evaporative water surface as Coanda

effect and it

wall or the evaporative surface.

is deviated outside only

‘by the buoyancy of hot air without this

effect in case of comparative large off-set
ratio.

In this report, We will describe at first
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the reattachment to unheated surface which
is the fundamental case.

2. Theoretical Considergtion

The jet is deviated as Coanda effect and
reattached to surface OZ when the plane
jet (width A, and mean verocity u,) outlet
slot at a height % from the plat OZ in the
drection parallel to OZ as shown in Fig.l.

Fig. 1

Now, assuming that the jet has a constant
momentum along the axis and the low
pressure vortex region has an uniform
pressure —A4p, the jet axis gets to be bent
into an arc like the case of side-pressured
plane flow. From the geometry

h=r,(1—cos 8) (2)
2, =r;sin 6 Vh(Q2r.—h) (3)

where 7. is the radius of arc, W is the point
where the arc intersects the wall OZ, that
is, the attachment point, s is the length of
jet axis W from the outlet slot to the
attachment point, 0 is the attachment angle
at W, and 2, is the attachment distance OW.

Now, the jet strikes with the wall at the
attachment point and flow separately. Sawyer

and others considered this separated flow ta-
king the velocity distribution of main jet into
accuunt rather exactly, but, simplifying the
analysis, the author assumed that the main
inlet jet is potential flow, which has a uniform
velocity distribution », and #=/A, where
Q is the flow rate and A4 is the jet width.

On the other hand, we may consider the
velocity doesn’t change during the collision
since the jet, having the uniform velocity
distribution and the flow rate @=u/A,
strikes with the plate at angle 6 as shown
in Fig. 2. It follows that

Q=Q1 +Q2 :uAl +uA2 —:uA
and

Q. =%(1——cos ) =uA,
therefore, we get the relation

A= i}(l-cos 9) )

Assuming this relation is held also in
case of the curved jet; from Eqs. (2), (4)

U
\Q
N

Fig. 2

Q.=uA, =—‘24¥(1~cos u

_A h
=4 pu (5)

As the jet drags the surrounding air, the
flow rate @ across the plane perpendicular
to the axis of jet increases as going away
from the outlet slot. we may consider that
the jet drags the air of both sides equally
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for the plane free jet, since the condition of
free space at the both sides of jet are equal
completely. In this case, the increase ratio
of air flow at a distance from outlet slot s
is approximately represented by

QQ;=1+0.0038(7:—/2—)

§<154,
=0.394/ %/2 s >154,

It follows that the air flow 4Q induced
by the one side of jet is

AQ=Q~_2~5% =0.019 (42 Juods

s=154, (6)
_1 s
—7(039x/*m —l)quo

s >154, {7

The field of curved jet, however, has the
same condition as the case of free jet which
flows straightly in the free space side of
jet, .that is, outsid of arc. But we may
consider that the induced flow rate is
different from that of the outside, since the
inducement is different from that of the
outside by the secondary circular flow on
the side of vortex region, that is, on the
inside of arc. Therefore, if we assume that
the induced flow on the outside 4@, has the
same quantity as in the case of free jet and
the induced flow rate on the inside 4Q, is
A times of 4Q, (™ is called inducement
ratio and A =1 in the plane free jet),

4Q, =74Q, =\4Q (8)
It follows from Eqgs. (6), (7) and (8) that

4Q,=0.0191 (> ) Ao,

A,/2 .
s < 15Ao (9)

— 1 o —
= La(0.30y S5 1) Aoto
' s >154, W)
On the other hand, the flow ratte of
curved jet @ in the distance s from the
outlet slot is, fromi Eq. (6) or the relation
Eq. (7) and Eq. (8),
— .S
Q@ =(1+0.019 (1“)(“/10/2 ))4ou,

s<154, 1)
=(1+3- a+n (0.39y 455

1)

If the width of jet flowing into the
attachment point W is A, the mean f{low
velocity # on the point is

s >154, (12

-9 _ 1
u=19 A[1+0.019(1+>~)

( A:/z )]A"”"

=_}r[1+%-—(1+x> (0.30

X

s<154, (13

gz 1) JAde s>1540 (4

Substituting this relations into Eq. (5)

Q=%(1—cos a)[1+o.019(1

) () JAowo

=1 _ 1
=5~ (1—cos 0)[1+ a

$<154, (19

0 (0.30y 45 —1) JAots
s >154, (1)

The inflow to the side of vortex region
Q. occurred by the collision of main jet to
the wall must be equal to the induced flow
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rate on this side 4Q,. It follows that, if Q,=4Q,, from Egs. (9) and (15),

s 1—cos 6
A,/2 — 1 s<154, D
0.038( » —1-(1+2) (1—cos )]
2
and from Egs. (10) and (16),
s >~+—%~(1—7~)(1—cos ) 2
4,72 =3.29( ) s>154, (8

x——%(1+x)(1—cos 0)

and we can obtain also the following relation from these realtion Egs. (1) and (2),

re _ 1—cos @ <154
A,” 0.0382r—(1+1) (1—cos 0))0 s=154, (19
3.99 7\+%(1—7x)(1——cos 6) 2
=2 (—2 ] s>154, 20
x——2~(1+70(1—cos )
h _ 1 —cos 0 <154
A, 0.0382h—(1+1)(1—cos )10 s=154, @)
1
3.29 7\+ 2 (1_“)\»)(1—603 0) Py
== [ : ] (1—cos 6) s>154, @)
A— 2—(1+x)(1—cos 6)
If we know 7. and h, we can obtain the - oult st (idth Ao5,10, 5 puomb;::"v:nng enipmen
cavity length z, from Eq. (3). The induce- RS _ ' “}0"‘; cide wall
ment ratio A is a constant value determined bt L AL
by experiments. It is found from Egs. (19) ﬁ«’L\\A gg
and (21), or Egs. (20) and (22), that the S e Eﬁ
radius of curved. jet axis r», that is, the

cavity length z, is determined if the
distance of outlet from the wall & and the
width of outlet slot A, are given, but it’s
independent from the outlet velocity.

3. Experimental Equipment and
Method

A general situation of experimental

equipment is shown in Fig. 3. The air

P~ bight-vatnai)le
stand

different pressure

~
transmitter . electronic recorder

Fig, 3 Abstract of experimental equipment

blowed off from the blower is jeted from
the outlet slot in the direction parallel to
the bottom of measuring equipment, throgh
a duct fixed on the side wall of tank, after
it has been taken away the pulsation
occurred by the blower in the air tank. A
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wire netting is insurted into the inlet of
duct and a velocity distiribution of blowed
off jet is adjusted to be uniform by it. The
inlet of slot has a round edge, which has a
diameter A4,/2, to prevent the separation of
flow. Three kinds of slots are used, which
have the horizontal width of 150 mm and
the vertical width A, of 5 10 and 15 mm
respectively. The stand on which the mea-
suring equipment fixed is a hight-valuable
stand which can change the height of
center of slot 2 from the tuch plat, k=150,
200, 250, 300 and 350 mm. Therefore, the
width is 150 mm, the depth is 500mm and
the length is 1000mm. The measuring
equipment is fenced off their all direction
by steel plates. The cases in which the jet
velocity of main jet u, is 5, 10,15 and 20 m
/s respectively are measured. The velocity
is adjusted by a damper fixed on the inlet
of blower. The velocity distribution of jet
is measured by pitot tube whose diameter
is 2 mm converted into voltage by different
pressure transmitter, recorded by electronic
recorder and read. The pitot tube is fixed
on the stand which is removable on the
rail. This stand is removable also in the
direction to the bottom of measuring equip-
ment. That is the touch plat. The diameter
of jet axis is obtained from this measured
result. ’

4. Experimental Results and
Consideration

For example, the experimental values in
case of the width A4,=10 mm, the height
h=150 mm and the jet velocity #,=10 m/s
are shown in Fig. 4. The measuring port
of pitot tube to insert in the direction
parallel to the flow. But in this work,
since the main purpose is to obtain rather
the trace of jet than the velocity. distri-

h=l?g mm
g A= 10mm
B = 10 m/s

=
E
51— L

50

OLA_;J_JI 2A3 g
P mmAq
1]
W 70 0% m

z mm

Fig4 Total pressure distribution of cavity jet

bution, the total perssure distribution are
measured in case of the pitot tube is put
parallel to the direction of outlet flow and
removed in the direction perpendicula to
the attachment plate. The real velocity
distribution is not obtained from this mea-
sured  result, but, as it is found from a
separate preparatory that a position of this
maximum value almost agree with a position
of the maximum value of jet velocity
distribution, a position of jet axis is consi-
dered to be a position of this maximum
value. Changing the height of slot %, some
example of measured value of a bend of jet
axis obtained like these are shown in Fig,
5. Still more, the measured values are
shown in Fig. 6 on the non-dimensional

400,

© =250 mm
© =200 mm

=
S

—

— o h=350 mm o £=150 mm

Mot gz o h=300nm wo=0mls
L —— \ o k=200 mm
v h=150 mm
:200H TN | —calculated

%_w\ 5‘\2 K\ values

!

200 300 400

z mm

500 600

Figb Axis of cavity jet

coodinates X=x/r., Z=2/r.. It is described
after that these curves in figure is a circle
as A=1/3. It finds in these figure that the
measurd values agree with this circle
considerably, neighborhood the attachment

plate.
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0 0.1 0.2 0.3 4 0 0.6 0.7 0.8
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§ 150] 4 |o | o) \O‘ values
10.2H200] alo|m < >
b A
250(vio|a ~
03300 v o » !
350 | — | |—
u,=5~20m/s
0.4 | i

Fig. 6 Cavity jetaxis over unheated surface

It found from the examples of measuring
points of £=150 mm, #u,=5 and 10 m/s in
Fig. 5 that the change of diameter of jet
axis is not measured as the change of outlet
welocity u,, provided the height %2 and the
This result
agrees with the analytical result of Egs.
(19)~(22) which has described already.

The relation of non-dimensional diameter
r./4, and off-set ratio of outlet port /A,
is obtained from these measured result and

width of slot A, are equal.

shown as a plot in Fig. 7. Setting the

1Y

N
<
[~}
2z~
N~
-
>

150

v
o // N /
<100 %
K
/o///‘
/3/9 © A= 5mm
(P o
50 ¥ 520, 0 Ap=10 mm |
/ 0 A,=15 mm
0
10 20 30 40 50 60 70
h/Ay

Fig, 7 Value of inducement ratio

inducement ratio A=1/4, 1/3 amd 1/2, the
relation of r./4, and h/A, is obtained as
a curve in the figure from Egs. (19)~(22).
In case of A=1/3, it represents well a
tendency of measured values comparatively.
Consequently, the author suggests in consi-
deration of the convenience for calculation
that tye inducement ratio » is set as 1/3.
Applying this value, on the air attachment
of plane jet like the air-curtain,

1) In case of s<15A4,
The inducing volume 4@, inside of jet
is, from Eq. (9)

4Q,=0.01267 s , @3

on the other hand, the relation of attach-
ment jet axis and height of slot is, from
Egs. (19) and (21)

Y

Yo _ 1—cos 6 ol
Ao 0.0253(1—2(1—cos 6))0

b _ (1—cos 0) o5)
Ao 0.0253(1—2(1—cos 8))0

2) In case of s>154,
The inducing volume 4@, inside of jet
is, from Eq. (10)

49, =1 (0.551¢/ +

*1>Aouo 6

and the relation of attachment jet axis
and height of slot is, from Egs. (20)
and (22)

re _ 3.29 [ 1+ (1—cos ) ]2

Ao 0 1—2(1—cos 8)
Q7
h _ 3.29 ( 1+ (1—cos 6) jg
A, 0 1—2(1—cos 8)
X (1—cos 6) 28)

It is found in Fig. 7 that, since r./A, may
be regarded as a straight line when #4/4,
is more than 10, the relation

re =2.35h+12.54, 29

this held approximately when h/A,=10~70.

The attachment distance z, is obtained
from Eq. (3), provided the diameter », and
heght % of jet axis are known. The relation
obtained from Eqgs. (25), (26) and (27) are
shown in Fig. 8. For h/A,=10, applying the
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Fig. 8 Attachment distance of cavity axis

praactical Eq. (29) for Eq. (3)

Z,= v h(3.Th+254,) 30

On the other hand, it is found in Fig. 8 that
since z,/A, may be regard as a straight
line, more simply, it’s sufficient practically
to use the simple equation.

2, =1.93h+6.374, @Y

5. Couclnsion

The author tried to analize for the
deviation of plane jet axis of reattached to
unheated surface under a few assumptions
and obtained the theoretical equation which
agrees with experimental result completely.
Namely,

1) The diameter of cavity jet axis
depends of the width and height of slot
and .it is independent of jet velocity.

2) There is the difference between the
inducing rate of outer air due to jet
inside of low pressure vortex region

and that of atomospheric air. It may be
considered that the inducement rate of
low pressure side is 1/3 of that of
atomospheric air side.

3) The cavity jet axis is given from the
following equation

Te _ 1—cos 0
Ao 0.0253(1—2(1—cos 0))6
3§15Ao
:i&[l-F(l——cos 0)]2
¢ 1—2(1—cos 0)
s>154,

4) In case of h/A,=10~70, the diameter
is practically obtained approximately
from the following equation

7. =2.35h+12.54,

5) The author suggests the following
equation as the practical equation which
gives the cavity legth

2, =1.932+6.374,
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Deformation of the Axis of a Plane Jet
on an Evaporative Surface®

(2nd Report, Plane Jet Reattached to a Heated and Evaporative Surface)

Makoto NAKATANI and Takao KATOH*

Abstract—We studied the reattachment of a plane jet to evaporatve and heated
surfaces caused by Coanda effect on the basis of the results of the first report.
Consequently, we concluded the theoretical form comparatively agreed with the
experimental value calculated from the model. The form was calculated on the
assumption that high temperature in the separation bubble domain may have made

the reattached jet buoyant.

It was made clear that the jet will never fail to

be reattached beyond the critical velocity of jet, but within it the jet will not be
attached and differentiated from the curving direction of the jet-axis.

1. Introduction

In the previous report'’, the jet, on which
both the temperature of surrounding fluid
and reattached surface are same, has been
investigated. In this paper, it is investigated
in case of the surface that is not only hot
wall but also evaporative surface. .

Namely, in this case, the temperature of
the low pressure vortex reghion between
the cavity jet and attachment surface
becomes to be higher than the surrounding
fluid removing the heat and material and
the difference of density is observed and
the side pressure due to boyancy is added
to the jet.

analytical cnosideration is made and tried

From this consideration, an

to compare with an experimental result
under a few assumptions. '

* Professor, Faculty of Engineering, University of
Osaka Prefecture,

2. Theoretical Consideration

In general there is a heat exchange
between attachment surface and vortex
region, then the temperatue of fluid in the
vortex region increases, in cases in which
a plane jet reattached to a heated wall and
evaporative surface. . It follows that a
difference of density is observed between
the surrounding fluid and the fluid in
vortex region, and the buoyancy acts on
the jet axis. Denoting this force by d4p’,
we have the following relation:

4P =h(Vo—";) (1)

where v, and v, are the specific weight of
fluid in the surrounding and in the vortex
region respectively and % is the mean height
of center of jet from attached surface (refer
to Fig. 1). In exact, % shoud be the mean
height of jet axis from heated attached
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Teo Ti

attachment surface

1
&

8.

Fig. 1

surface but there is not much difference
between this mean height and the approxi-
mation by mean height of cavity jet axis
from unheated surface which has been
described in the first report, since the
bending radius of jet axis is sufficiently
large in comparison with the height of
outlet slot at reattachment phenomenon
occured on air curtain et al. Namely,
denoting the area of hatched position in

Fig. 1 by F,, % is given as

==y (g =)

1 (S5
=5 (\/h(Zrc =) 1)+ 4]

(2)
where 7, is the radius of cavity jet axis

over unheated surface and there are the
following relations among these quantities.

2, =r.Stn 6 (3)

s=7.0, (4)

h=r, (1—cos 0) (5)
_ 3.29 2—cos § \?

Ye =" < 2cos 0—T> 4o (®)

2.1 Cavity jet over heated sufface’
As shown in Fig. 2, the air plane jet is
bent as Coanda effect and reattach to the

PoTo=1,+273

Fig, 2

wall at a distance from outlet slot z, when
the jet outlet with a velocity #, from outlet
slot at a height from the heated wall A.
Denoting the temperatures and the specific
weights of air in the surrounding and in
the vortex region by T, T. v, and w;
respectively, and since we may consider
that the low of perfect gas is approximately
held in case of air, we get

Yo—7: = R}u (%“‘ %:) {7)
where R, is the gas constant of air. Since
the pressure difference betwene the outside
of jet and the vortex region is small, we
may treat as p,= p; in above equation.
Then, Eq. (7) becomes approximately

Yo—%: = ]‘%" (TL‘,“‘YL) (7y

Consequently, the buoyancy acting on jet

" axis 4P’ is given from Egs. (1), (2) and

(7) as
re b0 (1_To
A =R T, 1 T,-)

(. (——W@i—f—ﬁﬂ) +h) @

Next, we consider the temperature in
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vortex region T;=%;+273. Denoting the
coefficient of heat transfer between the
attachment surface and the air in vortex
region by a kcal/m?h deg, the area of
attachment surface bounded by vortex
region (hatched position in Fig. 2) . by Fm?2
and the temperatures of the attachment
surface and the air in vortex region by £,
and #;, then, the heat flux ¢ is represented

as follows:

g=aF(t,—t) (9)

On the other hand, the temperature of air
in vortex region raises from ¢, to #.
Denoting the separated flow rate of jet
flowing into the votex region in the unit
interval by Ggzkg/h, we get the following
relation:

q=G2cpa(ti —tO) (10
and Eq. (9) must equal to Eq. (10). Conse-
quently, we have
__eF

aF+G,C,,
4t =t,—t,, Denoting the
region sided inducement of jet by 4Q,m3/s,

l; ::to + 4t (1)

where vortex

and since we may consider that the law of
perfect gas is held,

— Do
G, =3600 RT, 4Q,

the vortex region sided inducement 4@, is,
however, from the result of first report,

0.019( s
4 =vV.VilJ [
N 3 ( A,/2

=%—<039\/ ASO/Z _I)Aouo
s>154,

)Aouo S§15Ao

then,

G2= 22.8

bo [ 5
R.T, ( 4,72 >A°“°
3§15A0 12

=600 o (0.39y/~ L —1) oo
s>154, (13)

The author considered that the heat
transfer between the attachment surface
and the air in vortex region has an
analogous system with the heat transfer of
forced convection along flat plate. There
are some suggested equationé for calculation
of the coefficient of heat transfer « in this
case, and Jurges"’ suggest the following:
approximate equation for air of combustion

gas:
a=4.83+3.36u%
smooth surface(u<5m/s)
=5.32+3.68%
rough surface(u<5m/s)

The author assumed that a was represented
as above formula also in case of the heat
transfer over attanhment surface, considered
that the situation of attachment surface is
the mean situation of smooth surface and
rough surface, and treated « approximately
as

a=5+3.5u u5m/s (14

u in above equation is a velocity of air
flow along flat plate. But we may write «
using the velocity of conter of jet at
attachment point #. approximately as

w—=u, = 374 s >T7A4, (15

S
Ao/2

Eq. (14) becomes

a=5+9.25uo\/ iii u<5m/s

(oy/ Ao <1.89)

s>74 (16

.The area of attachiment surface bounded by
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vortex region, which is approximated by
the area in case of unheated surface, is
for the unit length of outlet slot (refer
to Fig. 1)

F=z,x1=r,sin 6= vh(r, —h) {1

Consequently, substituting Egs. (3), (16)
and (17) into Eq. (11) the temperature in
vortex region is

S

VhGr. =By (5+9.25u, A )at

On the other hand, since a side pressure,
that is a pressure difference between two
sides p,—p; acts on the jet in case of the
cavity jet over unheated surface, we get
the following relation:

_p — YoAoho?
pO 17» - g rc . (].9\

In case .of heated attachment surface, not
only the pressure difference p,—p; but also
the buoyant force 4p,” work on it. Conse-

Tn _ 1

VR =h) (5+9.25u0y/ Ao )+6oocpa%}:(o.551J < —1) 4y,

(19
quently, since

(pf—m)—np/=ﬂ%§%ii o0

the radius of cavity jet axis over heated
surface 7, is

¥ Yolho?

A, gl(po—pi)—407)
Substituting Eqgs. (8), (9) and «,=p./R.t,
into above equation, we get

A, A, g

On the other hand, we may obtain the
attachment distance of jet z, from the

analogous relation to Eq. (3). It follows
that
2, =¥, Stn 6= vV (2r, —h) 2

2.2 Cavity jet over evaporative surface
The vapor is mixed into the vortex region
from water surface by evaporation in case
of attachment surface of hot water surface.
Consequently, the heatgain of vortex region
consists of not only the convection heat
transfer from attachment surface but also
the heat removal by vapor mixing. For the
convenience of analysis, assuming that the

Aot (1-72[r. iU )

)

coefficfent of vortex region a is the same
as in case of reattachment on heated wall
and the specific heat at constant pressure of
vapor C,, is constant, the heat flux ¢
consists of the quantity of heat by conv-
ection ¢, and which bought in with mixed
vapor ¢s.

Namely, since

4=q,+4q,

q. is given from Egs. (10) and (16). And
denoting the evaporation from attachment
surface by G;kg/m?h, ¢, is given as the
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q2=Gx C;nsF(tw"—ti ) (23)
the total heat transfer is given as
qu(tw—tz )((I‘{‘Gs Cps) (24)

On the other hand, the temperature of air
in votex region raises from #, to f{,. The

ti =to+

necessary quantity of heat to raise the
temperature is given as Eq. (10) for the
unit length of outlet slot the same as incase
of reattachment for heated wall. Consequ-
ently, since Eq. (10) must equal to Eq. (24),
the temperature in vortex region £; is given
as

vh(zr. =By (5+9.25 uoy 22 1.6, C,) 8t

with t,—1,=4t.

Thus, obtaining the temperature in vortex
region ¢, we can determine the specific
humidity af saturation x, for this tempera-
ture and obtain the gas constant of humid
air in this case.

(1) In case of F G,/G,=zx,

The vapor evaporated at the temperature
t» is condensed partly as the temperature
lower to f; and the vortex region is in the
situation of the saturation air at the temp-
erature f;. Denoting the gas constant of
air by R, and the gas constant of steam by
R, and assuming to be the mixing of
perfect gases, the gas constant of saturation
air is given as

R= RatxR _29.3+47.1%,

14z, 1 +x, &

we may, however, calculate the approximate

value using the following approximate

equation

R=298.15—1.7369T: +0.0028125T ;2
’ @

7, 1

)
at 40°C<t,<80°C, where T;=#+273°K
(2) In case of F G,/G,<x,

It is impossible in the vortex region to

become the situation of saturation. Then,
the gas constant of humid air R is
— GQRG, +F GsRs
R=-Tipe oot 28

Obtaining the gas contant of humid air
R, we can get the specific weight of air in
vortex region as

obtain the difference of specific weight
between the surrounding air and this, and
introduce the buoyancy 4p, acting on the
jet axis, from Eq. (1), as

=)

X [rc (7‘*7(—2———;;:71)_ — 1) + h] 29

The radius of jet axis 7, is given, the same
as Eq. (1), as

AT A E (1R T

\/h(27’c—'h)

__1> T ] ‘ (30)
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and the attachment distance z, is given
from Eq. (22).

Egs. (21) and (30) which are given in
above analysis show that, the more the
buoyancy 4p,’ becomes large, the more the
radius of cavity jet axis over the heated
wall or the evaporative surface becomes
large, and the jet gets to separate and
Po=p: in order that the vortex region
vanishes when p,— p,;<dp,’.
the jet gets to be a plane jet which is

In this case,

subject to the heat convection from below

and be bent upwards, which will be de-

scribed later.

2.3 Plane jet under heat convection
When the horizontal plane jet is subject

to the heat convection, the jet is bent

upwards into a circle, as shown in Fig. 3.

S

P,=P.
Ti=4+273
J T
Ve VN VAV A

Fig. 3

Denoting the temperature of jet and sur-
rounding air by £, the pressure by p,, the
specific weight by «,, the outlet velocity of
jet by u, and the temperature of ascending
current by the heat from heat source by {;,
the specific weight by v, the buoyant force
4p’ acting on the plane jet axis is the same
as Ep. (1), given as

dp’'=po—pr=h(vo—"71)

(Exactly, the right hand side in above equa-
tion shoud be [(y,—v1) fh d2]/2=F(yo—71)»
but we may treat as %=#h, since the increase
of % is not large in this case.)

If the law of perfect gas is held for the
surrounding air and heat convection also in
this case,

ap=( o )i 31

where R, is the gas constant of dry air, R
is that of humid air. Since the influence
of pressure change is negligible in com-
parison with the influence of temperature
change, we may treat as p,~=p,. Consequ-
ently, Eq. (31) becomes

4p’= poh (ﬁ:— 7E1T—1—> @y

On the other hand, the radius'® of plane
jet axis subject to side pressure is given as
rh=woAou,2/gdp’.

Substituting Eq. (31) into this reation, the
radius of plane jet axis subject to the heat
convection is, using the relation p,/v,=RoT

Tn . Ue® , 1
To_ g h 1__£a,_j_‘_(L (32)
‘ RT,

Especially, we may regard as R=R, when
the wetness of heat convection is not large.
Then, above equation becoms

. Thue®

A4, g h 4
_ ue? [ t,+273 ’
- gh‘—( H2T8_41) &

On the other ‘hand, denoting that X=x/7,,
Z=2/ry, the circle of jet axis is represented
from the relation of circle dy

1-X)*+2°=1 83
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3. Experimental Equipments and
Method

In confirmation of above result, an

experiment had been made using the
reconstructed equipment from the equipment
used in the previous investigation. In the
experiment of heated wall attachment, the
attachment surface is heated by a electric
heater placed below the attachment surface
(150 x 1000mm steel plate) as in Fig. 3 of
the previous report and the heating electric
current is adiusted so as the temperature
to be 100°C. The temperature is measured
by the C.C thermocuple burid in the heated
wall. In the case of evaporative attachment,
the surface being the saturated water, a
tank is placed over the above mentioned
heating surface.

The measurement in the experiment of
heated surface had been made in cases in
which the height of outlet slot from attach-
ment surface 4 is 200, 250. 300 and 350mm, the
width of outlet slot A4, is 5, 10 and 15mm, and
the outlet velocity of jet #, is 5, 6,7, 8,9, 10,
15 and 20m/s respectively. The position of
center of iet is obtained from the measure-
ment of total préssure distribution of jet by
the pitot tube the same as the case of
attachment over unheated wall described in
the previous raport.

The experiment of evaporative water
surface had been made all the same
experimental condition and method as the
case of hot surface cavity jet, adjusting the
voltage of heat source so as the evaporation
from the evaporative tank to be 39kg/m2h
in 100°C. In this case, decreasing the outlet
velocity #,=3~7m/s, the jet is separated
from the attachment surface and bent
upwards, and it often becomes the jet
subject to the heat convection. The position

of center of jet in this case is measured by
the same eqilipment as before.

4. Experimental Result and its
Considerations

4.1 Cavity jet over heated wall

For an example, the mesured result of
t»=100°C, ¢,=30°C, h=350mm is shown in
Fig. 4. The curve in the figure is illustrated

I
h=2350 mm
© Ag= 5mm
o Ay=10 mm
0 Ag=15mm |
~——calculated
value

[}

Th

10 15 20
uw m/s

Fig. 4 Radius of cavity jet over heated surface

from the calculation using Eq. (21) as Cpe
=(.24kcal/kg deg and it’s found that the
theoretical and experimental results agree
with each other considerablly. It’s found
in Fig. 4 that (p,—p;) —4p" =0 in Eq. (20),
that is, the radius of cavity jet axis is
infinity at the near of #,=5m/s in case of
A,=5mm. It means that the static pressure
in vortex region and the buoyant force of
heat convection. According as the outlet
velocity of jet it larger of smaller than this
velocity, it becomes the cavity jet or the
jet subject to heat convection.
4.2 Cavity jet over evaporative surface
For an example of measured result, it is
shown in Fig. 5 (a), when the height of center
of outlet slot from attachment surface £ is
350mm (constant) and the width of outlet
slot 4, is 5, 10 and 15mm respectively, and
in Fig. 5 (b), when the width of outlet slot
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[
£=350 mm
© A;= 5mm
0 4 =10mm
3 f———r—t— 0 4o =15 mm |+
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Fig.5(a) Radius of cavity jet over evaporative

surface (case of h=constant)

[
Ap=10 mm
® k=350 mm
© h=300 mm
® =250 mm [
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Fig.5(b) Radius of cavity jet over evaporative
surface (case of Aj;=constant)

A, is 10mm (constant) and the height of

outle slot A is 200, 250, 300 and 350mm"

respectively. The curves in these figures
are illustrated from the calculated values
using Eq. (30) for each case as the attach-
ment surface temperature #,=100°C, the
evaporation is 39kg/m?2h and the surrounding
temperature £,=30°C. In any cases, the
theoretical and experimental results agree
fairly well with each other.

Further, for example, in case of the height
of outlet slot #=350mm (refer to Fig. 5 (a)),
the radius of jet axis is infinity in the near
of u,=8m/s for A,=5mm, u,=6m/s for A,

=10mm and #,=5m/s for A,=15mm. This
is due to that (p.—p:) =4p,” in above cases
the same as in case of the heated surface.
Since the jet doesn’t reattach the surface
in case of the lower velocity, the pressures
of both sides of jet are equal, and only the
bouyant’ force 4p;’ acts on the jet.

Since the gas constant of humid air is
larger than that of dry air, in comparison
between Egs. (8) and (29), the buoyant force
in vortex region is represented as dp.’<4p,’
when the attachment surface temperatures
are equal. Consequently, if the outlet
velocitites are the same, the radius of jet
axis is larger in case of evaporative surface
than in case of heated surface. Since the
outlet velocity u, is also larger in case of
evaporative surface than in case of heated
surface when the jet separates from the
attachment surface due to r;=o0, it is apt
to separate on the evaporative surface than
on the heated surface.

It is mentioned above that #,—»co theore-
tically as (po—p:)—4p,—0, and the jet
separates from the attachment surface.
Actually, however, it is found that the jet
separtes at a time and reattaches at another
and becomes in an unstable state for

0 <(po—p:)—4p’<0.04mmAq

under a slight disturbance from wind et al.
On the other hand, for

(Ppo—p:)—4dp/>0.04mmAq

the jet doesn’t separate and becomes in a
stable state cavety jet under any distur-
bances. Therefore, practically, the author
calls an outlet velocity of jet for

(Do— )“Aljs’=0.04mmAq (34

the critical outlet velocity wu. regarding it

as the lower critical velocity due to
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attachmet. Substituting Egs. (20) and (29)
into Eq. (34), we get this critical outlet

velocity as

wo= Lz {o.04 R}){"—
+Hu- )R’ &

where T, is the absolute temperture of
surrounding air and R, is the gas constant
of it (=29.3kg m/kg deg). T, and R are
the absolute temperature and gas constant
of air in vortex region obtaioned from Eq.
(18) and Eq. (26) or (28) respectvely, and
r./A; is obtained from Eq. (6). The mean
height of jet axis & is given from Eq. (2) and
it varies its value with the width A4, slighty’
even if the outlet slot height % has the same
value. Practically, we however, regard as

E=0.698 h 36)

for Ao =10~50mm.
4.3 Free jét subject to heat convection

In case of that the jet velocity is smaller
than the magnitude of heat convection
mentidned in the previous section, that is,
for

(po_pi)"“'ﬁ,<0

the pressures in two sides of jet are the
same value, only the buoyant force 4p’ acts
on the jet. On the other hand, even if
0 (po—pi) ~4p’<0.04dmmAg. the jet is
unstable, often separates and becomes the
plane jet subject to the heat convection
in this case. We have shown in Fig. 6 an
example of a plot of measured value in
non-dimension. This curve is in this figure
calculated from Egs. (32) or (33), and it'’s
found that the theoretical value agrees
fairly well with the measured value.

0.16 T I — T
uy A [ Ae=5|A,=10| Apud® 1
150 [ o o | gk R.To 7]
l —
0.121 20 @ | © RT, [
: 5 (250 @ | o S
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. o83 . o 2
- 2 300 —t-2 2L
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0.04 0347 o
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> - 41=70°C -
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0 .y ey I
0.1 0.2 0.3 0.4 0.5
Z= /vy

Fig. 6 Plane jet subject to the heat convection

5. Conclusion

The deviation of jet axis has been inves-
tigated in case of that a plane jet outlet
horizontally attaches to the heated wall or
evaporative surface as Coanda effect. The
results are summarized as follows:

1) In case of either the heated surface
or evaporative surface, the radius of jet
axis becomes larger than that in case
of unheated surface due to the buoyancy
vortex region.

2) Since this buoyancy is negligible when
the outlet air velocity is large, then the
radius of jet axis is almost constant,
and as the outlet air velocity becomes
smaller, this effect appears and the
radius becomes large.

3) As the air velocity becomes smaller
further and the pressure difference

between two sides of jet and the buoy-
ancy balance each other, the radius
becomes infinity and the jet separate
from attachment surface. Howevere,
since it is the lower limit where the
stable
the difference between this pressure

attachment jet is when
difference and the buoyancy is 0.04
mmAq, the author has suggested to
regard this outlet air velocity as the
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critical velocity of reattachment jet.

4) The pressures of two sides of the jet
which separates from attachment become
equal and the jet is bent upwards into
circle under only the buoyant forece of
heat convection from below.

Consepuently, on an air curtain et al
extended over a hot liquid tank, since the
jet attachment occurs or not according as
the outlet air veocity is beyond the critical
velncity or not, the dimension of hood for
catching jet should be determined under
these consideratibns.

In addition, the produced evaporation has
been treated as a vapor regarding the
evaporative surface as a water surface.
On an air curtain extended over a tank
of another solution or solvent liquid, the
specific heat of vapor C,, and the gas
cnstant of humid air R in analysis are
given exactly from the material cnstant of

vapor and humid air respectively. However,
on a plan for push-pull equipment et al, an
approximate value may he presumed also
from the value in case of vapor described

in this report.
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Nonequilibrium Partially Ionized Plasma
Flow along a Stagnation Point Stream Line

Kazuoki MATSUOQOKA, Michio NISHIDA and Goro KAMIMOTO

Abstract

A nonequilibrium, partially ionized stagnation point flow of a biased blunt-body in
a supersonic flow is described. Electron temperature profile from a free stream to
the wall has been computed for the case where electron is in thermal nonequilibrium
with heavy particles in the free stream. Immediately behind a detached shock, the
electron temperature solution in an inviscid and boundary layers has been matched
with that in the free stream, using the relation for the jump of electron temperature
gradient across the shock. The method of matching is described. It has been found
that the electron temperature profile across the normal shock is different from that

across the detached shock.

1. Introduction

The study of a stagnation point flow of
a blunt body in an ionized gas is an
interesting problem which has relevance to
a vehicle in the ionosphere, the related
experiment in a plasma jet wind tunnel,
and a stagnation piont Langmuir probe.
Under the conditions where this problem is
considered, the gas is usually in thermal
nonequilibrium and a partially ionized state.
If a blunt body is placed in such a gas
flow, a thermal layer of electrons, where
the electron temperature increases, will be
formed ahead of a shock due to high
thermal-conductivity of the electrons. On
the other hand, behind the shock, an electron
temperature boundary layer will extend
beyond a neutral boundary layer due to
high thermal-conductivity of the electrons
and consequently electron temperature gra-

dient will not vanish even immediately
behind the shock. Accordingly, the electron
temperature gradient immediately behind the
shock must be determind from the electron
temperature solution in a free stream, and
on the other hand, the electron temperature
profile in the free stream will be influenced
by the electron temperature boundary layer.
Thus, an interaction -between the electron
thermal layer and the electron temperature
boundary layer will arise. Therefore, in
the case of a blunt body problem in the
ionized gas, the electron thermal layer and
the . electron temperature boundary layer
should be considered simultaneously.

In previous papers by the authors,'” ™ the
electron temperature profile from the free
stream to the wall was obtained for the
case of the thermally nonequilibrium free
stream the interaction between the electron
thermal layer and the shock layer‘ being
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considered.

The present analysis is carried out the
comparison of the electron temperature for
the case of the detached shock and the
normal shock.

2. Notations

C; concentration of j-species, pi/p

Cp; specific heat of j-species at constant
pressure, b5k/2m;

D diffusion coefficient or nose diameter

of a body

intensity of electric field

= =

energy given to the electron gas per
recombination

electronicic charge

dimensionless stream function

current density

mobility

Boltzmann constant

energy transfer rate due to inelastic

o R -0

collision

¢ pu/Pepie

M Mach number

m mass

n number density

Qi; cross section of collision between
i-and j-species

R energy transfer rate due to elastic
collision ]

Ry nose radius of a body, D/2

Re Reynolds number, pURy/n

r, probe radius

Sc  Schmidt number, w«/pD

T temperature

V: mean ion velocity at aheath edge

{Vg) mean electron velocity

WJ mass production rate of j-species

dimensionless concentration, c¢/c;

recombination coefficient

ratio of specific heat

dimensionless electron temperature,

DR W N

Te/Trc

¢ dimensionless heavy-particle tempera-
ture, T,/Tae

Ap Debye length

A thermal conductivity

p  viscosity

vg dimensionless electron number density,
Ng/NEe

p mass density

Taw/Tae

Tee/Tac

¢ dimensionless heavy-particle tempera-
ture, Ts/Tsc

¢ electric potential

¢ stream function

B

Subscripts

A atom

E electron
ion
ambipolar
boundary layey edge
reference point
immediately behind a shock
sh sheath edge

w  wall

® N oD o e

oo free stream

3. Analysis in inviscid and boundary

layer

3.1 Basic equations

The folloWing assumptions are introduced:
(1) The gas is composed of argon atms,
ions and electrons, (2) the degree of
ionization <1, (3) sheath thickness is
negligible compared with the boundary layer
thickness, (4) conllision-free sheath is
considered, (5) there are no external
magnetic and electric fields in the flow,
(6) electron-electron and electron-ion colli-

sions are compared with

predominant
electron-atom collion, (7) T,=T:

Under the assumption (2), the behaviour
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of the neutral particles is not influenced by
the existence of the charged particles.

Therefore, the over-all continuity, mome-
ntum and energy equations of the gas of
interest are essentially those of the neutral
particles.

Hence, the basic equations considered
here are the conservation equations of the
charged particles, electron energy equation,
and Poisson equation. Using the coordinate

system as shown in Fig. 1, the basic

shock

Fig. 1 Coordinate system

equations are written in the following

form.®

Ion conservation::

0z, 0z,
o Ty
_ 0 (,p, 0 _ ) W,
= 3y (le By oK Ez;) + C. (1)
Electron conservation.
025 | 0% _
Py TP 9y
i[pl) 1 0{2g (TE/TA__}f
oy Ty /T, oy
' 14
+0KzEz; |+ E

Electron energy:

& (anar)

+ 2 (B bmer, )

oy \ 2
B %[M%-""— +C T
X{pDETE}TA a{cE(g;J/TA)} }]
+R+L+JE (3

Poisson equation:
aE/ayzep(CI/mI—CE/mE) {4)

The relation n;=ng+0{(Ap/rp)?Re} is
obtained Poisson equation.*” This is a
quasi-neutral condition.
and W;/Cis=Wg/Cgs. If the electrons are
Maxwellian at the sheath edge, the current

Hence, zi~zg~2z

density normal to the surface is expressed as,
using the theory of an electrostatic probe,

- nIsheVI (5)

where (V)= (8kTgsn/7zmg)*/? and Vi=
(kKTgen/my) /2.

The continuity of ion mass flux through
the sheath edge gives the following relation:

I
8h

(pp,%cyz—pK,Ec) =CrVi  (6)

The left hand side and the right hand
side of Eq. (6) express the ion mass flux
which arrives at the sheath edge due to
diffusion and the ion mass transported
from the sheath to the wall, respectively.
Similarly, for the electrons, |

1 {Cs(T/T4)}
S I R TR

+pKEECE =pshCEsh, <‘};f>
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xexp[ e(IZS\?I‘E:fw) ] (7)

The following relation is obtained from
combination of Egs. (6) —(7):

J _ 1 0{z(Ts/TL)}
e “[”DETE/T,, 3y
oD, 55+ o(K s+ K)) Ez) "o
(8)
On the basis of the quasi-neutral state,
E~const, in the boundary layer. Using
Egs. (1), (2), (8)
_ 1 0z
T 2B +Ky) [”D’W oD
x A 0{z(Ts/T)} |
T:/T, ay nE_,
J_
x L] (9

Using Eq. (9), the relation K;<Kg and
Ki/(Ki+Kg)<1, and the Einstein’s relation
K/D=e¢/kT in Egs. (1) and (2), the
resultant equation are written as, respecti-
vely.

0z oz

puﬁ + /ODW

[pD (1+ 17%)%;7
T /Ty __ pe
0y Rgs

) K Ty W 0

K+K. e/ C,

“ oy

+oD,z

0z
puﬁ + ,01753)‘

ay pDz(1+;)gj

+pDZa(TE/T )+ 0O,
Nps

K, JY. W
“KIK, L] o 1

From combination of Egs. (10) and (11),

we have

az + /ovvai

oy

+-Ley, 12

where D,=D;(1+Tg/T,). For the ionized

gas, Ag and R are respectively, of the forms'®

Ne={T5k/64(1+ ¥ 2)Qu}

x (kT s/ms) 19
R=12V2 (mEkTE/n) H

< (BT~ Qeu/m. 14

Now, ng in Eq. (12) is a source term of
the charged particles, which is expressed
as ng=Rng®® For kTg=<0.25 ev, Hinnov

et al."® gave
625 o X 10_27nE (sz:) -9/2 (kTE in eV)
(15

L in Eq. (3) is the energy transfer rate
due to recombination expressed

Bn2E {16)

For an optically thin argon plasma, Chen”
calculated E. According to his result, £ can

L=—nkE=

be expressed approximately as

E=(2/3) (1:/10"*—0.1) +0.9(eV) {7
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3.2 Boundary condition
The boundary conditions for Eqgs. (3) and
(12) can be obtained as follws:

(2-55).=0-G)"

e S
-1 1+(£Z/TA) za(Tg;/vTA)}m 1

By considering the continuity of the
electron energy flux through the sheath
edge, the following relation is obtained:®

("E aa];E )m [C”TE{”DETE/T,,

xa_{(;:a_(g%m + pKEECE}]m

{2 snteGu—d0) } T ns,

€ sh ™ Pw

xexp{— £ lbun=du) | 19
Esh

Under the assumption (3), the boundary

condions (18) and (19) are taken as those

at the wall. The boundary condition of z is

2(9:)=1 )
Similary, for the electron temperature,

It has been well known from the shock
struture analysis of the partially ionized
gas that there is no such jump across the
shock in the electron temperature as in the
heavy particle temperature but that there
is jump a cross the shock in the electron
temprature gradient.*’* Using the relation
for the jump of the electron temperature
gradient acrross the shock, the electron te-
mperature solution downstream of the shock
is matched with that upstream of the shock.
Thus, Tgs is determined by matching. The

matching methed will be described later.
3.3 Coordinate transformation and
nondimensionalization of the basic
equations
In order to obtaion a similar solution near
the stagnation pint, the Lees-Dorodnizen’s
coordinate transformation is used:

E(x)= f:.u 0 U, 72dX,

7(x,y)= ?‘Z?Wfo or,dy 2

For the stagnation flow condition, we
introduce the local approximations,

r,(X)=x, u,=Bx 2

The parameter 3 depends on flight condition
and nose diameter, and is expressed as“"

,§=8uw/3ﬂD{pl/Pn(2—/01/.02)}1/2 @)

where p, and p, express the mass densities
ahead of and behind the shock, respectively.

Using Egs. (22)—(24), Egs. (12) and (3)
are transformed to, near the stagnation
point.

Charged particles conservation:

() sl

Sc, Sc,
o) Vg ®
Electron energy:
o5 5
de oo g
x(%z’ + z-oi)e—l- b—gT
X(—Z- 6)+d 097E=° @

where the diffusion heat flux and the Joule
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heating are ignored, and ( )’ denotes the
derivative with respect to », and

W=(1/28)(1.092X107%n:/T > 1)

a = 1+ \/7 P,,EHQA log /\ C[«:s (28)
5 (kTAw)ZQAAeUI/2
p—206C2+ V' 2) peo
257 28
([ Eng,met log A2
x {—szkTAm)z } &
75
netlog N mg \V* p,
k2TA0§ ( 7l'k ) Epe (30)
E=E/RT,. @31
Sc, is ambipolar Schmidt number expressed
as(ll)
Sc,= 2.51 T,+11.5T}?
T (Te/TY T Tat+142 2

The boundary conditions (23) and (24) are
transformed to, near the stagnation point,

1
v or

Z(0) —[1 £+

X exp {—MH%

kT .6,

w

ll’epekTAoo 172 1/2 _ a
X(T?mA) o 2o 1 5(6,/04)

X (%) ’ Z. (33)

w

eﬂ) 2{_%169‘”

9’(0) <

i e(¢?ﬂ;¢w)} nzm ( i;‘t )1/2

4. Analysis in a free stream

In Sec. 3.3, the boundary condition for the

electron temperature is given by Eq. (34),
but one more condition is necessary for the
profile of the electron temperature in the
inviscid and boundary layers to be deter-
mined. As described in Sec. 3.2, this is deter-
mined by matching the electron temperature
solution in the inviscid and boundary layers
with that in the free stream with help of the
relation for the jump of the electron
temperature gradient across the shock. In
the present analysis, the shock near the
stagnation streamline is considered as a
normal shock. Using the coordinate system
as shown in Fig. 2, one-dimensional electron

shock

body

free
stream

flow

Fig, 2 Coordinate system

energy equation is written in the form*

d ( dee) do , 2

dc\° d¢) T dc
1 dvs_ 25V 2
ve dC 4(1+ vV 2)vM?
xOp =0 35}
where

¢=(3/2) (knguat/Ng,)y
6=T/T s 0=T /T,
(6/7)¥ =\ /N5, (36)
subscripts 7 and - denote the condition at
the reference point ahead of the shock and

the free stream condition. Upstream of the
shock, Eq. (41) can be simplified as
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d (95/2 de )_ de

S d¢\"  dr ] de
/2 6o

C4(1+ V2 oM 6%

=0 @7

5. Matching of boundary layer
solution of electron temperature
with free stream solution

The point immediately behind the shock
We intro-
duce a new variable Y=0°/2d0/d¢ according
to Grewal et al’s apalysis.

is selected as a matching point.

It is very easy
to match these solutions if the matching
is considered on the 6 —Y plane. Integrating
Eq. (35) from ¢=—0 (immediately ahead
of the shock) to £= +0 (immediately behind
the shock), we have

Y. —Y_ ;=—(2/3)6. log (1+3B) &

where Y_, and Y., are the values of Y
immediately behind and ahead of the shock,
and R,=M?2-1)/(M?2+ 3).
Equation (38) represents the jump of the

respectively,

electron temperature gradient across the .

shock. Figure 3 shows the method of the
matching.

In the previous papers,'’® the method of
the matching for the case where the electron
temperature is known at the position of
the zero-electron-temperature-gradient was
shown. However, it is practically very
difficult to find such a position from the
electron temperature measurements. In the
present' analysis, therefore, the method of the
mathing is restricted to the case where the
the electron temperature is known at a given
position. For the case where 6=86, is given
at y=y,, one can do the matching as follows:
One can integrate Eq. (37) for different
values of & at Y=0 toward the upstream
and downstream, and for example one can

obtain the I’ \and I,.
the position 1’ and 1’/, which are y,=ys
distance from the position 3, are determined
on the 6—Y plane. Thus, the locus, which
represents the distance y,—ys from the
position 3, is obtained.

curve Now,

This is the curve
r,, which repressents the condition immed-
iately ahead of the shock, i.e., the locus of
Y...

The curve I', expresses the locus of Y,,
obtained by using Eq. (38) for the curve
I',. The curve I', represents the condition
immediately behind the shock. On the other
hand, one must try to integrate Eq. (26) for
different values of Oy, starting at the wall,
and one can obtain the values of 6 and
d8/dy at y=vs.. Then, the value of Y; can
be determined. By plotting the values: of
6; and Y on the ®—Y plane, the curve I',
is obtained. Therefore, the curve I'y shows
the locus of Y for different values of 6.
In other words, the curve I', represents the
condition immediately behind the shock,
which is determined fom the boundary layer
analysis.

Accordingly, the intersection of ', and I',
represents the valid condition immediately
behind the shock, and so the position 1
expresses the valid condition immediately
ahead of the shock. Thus, the electron
temperature solution from the free stream
to the wall can be obtained as the curve
3~4-1-2-w on the 6—-Y plane. This solution
is expressed on the 86—y plane as shown in
Fig. 4. Now, we must consider the electron
thermal layer. By integrating Eq. (37)
toward the downstream from the position 3,
the curve a-b, which represents 61 and
Y0 in the infinite downstream (y—-o), is
obtained on the ©—Y plane. This curve
shows that the electron temperature appro-
aches the heavy particle temperature due
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to the relaxation effect for the case where
In the upstream far from
the shock, the electorn temperature is not
influenced by the shock, so that it will
approach the curve a-b. The region from

no shock exists.

the position of the deviation of the curve
I, from the curve a-b to the position 1 is
Figs. 3 and 4

the electron thermal Ilayer.

Fig, 3 Matching procedure

wall Ielectron l

thermal layer

3
,
a2 g
- i
_/‘/ i
A o
o -~ F—shock E T,

ATaw ;
] |

y=10 Y=y

Fig. 4 Predicted electron temperature
profile corresponding to Fig, 3

are for the case where the electron temper-
ature gradient vanishes upstrem of the
shock.

6. Calculated results and discussions

For the purpose of simplicity of the
analysis, Pr=2/3 and ¢ =1 are taken. In
the bnunbary layer, Eqs. (25) and (26) must

be coupled with the over-all momentum and
energy equations. Since both of Eqgs. (25)
and (26) are nonlinear, iteration procedures
are necessary for solving them. Calculations
have been carried out using the Runge-
Kutta~Gill method on the digital computer
FACOM 230-60. First, we have obtained
the solutions of f, ¢ and dd/dn by solving
the over-alll basic equations. Thes solutions
have been used in Egs. (25) and (26).
the second stage, by taking Sc,=1 and
W=0 in Eq. (25) and neglecting the third
term on the L.H.S. of Eq. (25), an analytical
solution of z can easily obtained. Using this
solution in Egq. (26),. the approximate
solution of & can be determined with the

In

matching procedure described in Sec. 5.
Using these solutions in Eq. (25), the appro-
ximate solution of z is obtained. Thus, the

iteration has been carried out. Figure 5

q ¢ »=floating potential (J=0)
M=4.5Re.=7.22x10, ys=1.42cm
=
T,o=500K, T.=2500K, T.w=300K

3

—— T, recombining flow
VN Tz, frozen flow

5/ye="7.33

1 2 3 4 5 6 7 y/ye 8
Fig. 5 Comparison of electron recombining

temperature profiles for flow and
chemically flozen flow,

shows electron temperature profiles from
the free stream to the wall for the both
cases of the recombining flow and the
chemically frozen flow. Thess results are
for the case where Tg=2500°K is given at
y=10.96cm. The electron temperature for
the recombining flow is higher than that
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in the chemically frozen flow. This is due
to the fact that the energy released by
recombination is tranfered to the electron

gas. Figure 6 shows the comparison of the

¢w="floating potential (J=10)

Fig, 6 comparison of electron temperature
profiles for detached shock and
normal shock

electron temperature for the cases of the
detached shock and the normal shock. It
is seen from this figure that the electron
temperature profile across the normal shock
cannot be experimentally analyzed by using
the detached shock.

7. Conclusions

By using the relation for the jump of the
electoron temperature gradient across the
shock, the electron temperature solution in
the inviscid and boundary layers has been

¢ 8 ©M=4.5Rea=T7.22510, 3.=1.42m
S \ Ts=500K, Tes=2500K,
i ~ Taw=300K
6 Ten/To " @ for a normal shock
5 i @ for a detached shock
n frozen flow
T :
E =7.33
3t =T, .
2..
1_ - — —
wall—
[\ ey — * * L
4 2 0 2 4 6 y/ye 8

matched with that in the free stream. It
has been found that the matching procedure
is easy if it is considered on 6—Y plane.
This method being the
temperature profile from the free stream to
It has been
found that the electron temperature profile

used, electron

the wall have been obtained.

across the normal shock is different from
that across the detached shock. Therefore,
the experimental analysis of the electron
temperature across the mnormal shock is
impossible from the analysis for the detached
shock of the blunt body.
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Measurement of Electron Temperature on the Flat Plate
Boundary Layer in a Partially Ionized Gas

Kazuoki MATSUOKA
Haruaki KISHIGE

A combined experimental and numerical investigation was conducted on the flat plate boundary
layer flow of partially ionized gas, A free molecule cylindrical Langmuir probe was used to
measure electron temperature in the boundary layer., Numerical integration was made of the
charged species conservation and electron energy equations for a thin plasma sheath, Numerical
profile of electron temperature compared favorably with experimental results,
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On the Stress Concentration Factor in the Infinite Plate with a Row
of Infinite Circular Holes

(2nd Report, For Biaxial Tension Case and for Pure Shear Case)

Iwao MIZUSHIMA

The problems of stress concentration in infinite plates with a row of infinite circular holes
subjected to biaxial tension and to pure shear are treated,

The method of calculations is the boundary collocation method using the general form of the
stress. function,

The numerical results are summarized in some diagrams,
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Trial Manufacture of the Hydraulic Servo Relief Valve

Toshic WAKABAYASHI
Toshiya SAKABE

A hydraulic relief valve is one of the most basic and indispensable elements of the hydraulic
equipments that consist of all kinds of hydraulic circuits,

Therefore, the quality of performance of the hydraulic relief valve has much influence on the

hydraulic system provided with it,

This time we planned to produce by way of trial the servo-type relief valve that enables

theoretical pressure characteristic value to be zero,

In this paper, we present the resalts of measurements we have had about the static and dynamic
characteristics of the trial manufacture and then lead the theoretical analysis and theoretical

performance of it.

Thus we compare the servo-type relief valve with the balance piston-type one,
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Transient Solutions and Operational Modes of a PWM 3—Phase Invertor

(T/3<+<T/2)

Shigeji IMURA

Abstract—A method of analysis for PWM three-phase invertor is described, The method is
based on a certain matrix which relates initial values in any circuit state to those in the succeeding
one and predicts the waveforms of invertor quantities in both transient and steady states.

By applying the Sylvester expansion theorem to the evaluation of powers of matrix mentioned
above, the solutions for the steady state phenomena are readily calculated from those for the
transient phenomena, if the absolute values of all the latent roots of that matrix do not exceed

unity,
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Analysis of Gamma Ray Spectrum Using Cross Correlation Method

Katsuhiko UEDA, Tadashi ISHIKETA,
and
Kiyoshi NISHIKAWA

The cross correlation method was tried to apply to determine an unknown energy spectrum of
q-rays from observed data using a particular -ray detector, This method is as follows: taking
the response of the detector for a monochromatic y-rays as the search spectrum, the cross
correlation function between the search spectrum and the data spectrum is computed,

The application of the cross correlation method to the observed results enables us to determine
the energy spectrum of y-rays using an organic scintillator, The measurements are performed for
y-rays of radioactive sources with energy over a range from about 05 MeV to 18 MeV, As
compared with the both methods, the response matrix method and that using Fourier transfor-
mations, the special merit of this method is that the computing time is very short because the
process of computation is simpler than those for the former two methods, For example, the time
for processing data obtained by a 400 ch, detector is found to be less than 10 sec, by using the
FACOM computer model 230-60, The resolving power by this method——the FWHM value of the
peak was in the range from 25% to 909 for the change of energy of y-rays——was poorer
than that by using an inorganic scintillator such as Nal (T1). However, this problem will be
improved with devisery of the shape of the search spectrum and of the process of the computation,
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Table 1 Scintillators and gamma ray
sources used in measurements

Scintillators Gamma ray sources

Biphenyl 187C,, 60C,, 54M,,
Naphtalene Solid 22N, 88Y
Parataphenyl
Diphenyl

Toluene -.-... Liquid

%9°, Table, 1 [T/RUTZHHELS D v 5
7z =2—OiaER, Fig. 4 WRITEBYTH %o
DT, BIC, i 0662MeV o v Bz T 2 HE»
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Electrical and Optical Properties of

Phthalocyanine Single Crystals

Jun KYOKANE, Katumi YOSHINO* and Yoshio INUISHI*

Abstract—The metallic phthalocyanine single crystals were grown by sublimation
techniques based on modification of Linsteads methods,"’ and dark conductivity,

activation energy, photoconduction spectra and fluorescence spectra were investi-
gated. Their photoresponse was observed about CuPc (1.085z) and CoPc (1.2-1.3p),
but not about HyPc and ZnPc. The fluorescence was observed about HyPc (763, 808,

860, 917mp) and ZnPc (795, 888, 948my), but not about CuPc and CoPc.

The above

two facts were explained by S-T interaction introduced by the central metal ion of

phthalocyanine molecule.

1. Introduction

The general formula of the metallic
phthalocyanine is shown in Fig.l, where
M is a bivalent metal, such as copper,
cobalt, zinc, etc. It is structurally similar
to the biologically important molecules,
chlorophyll and haemoglobin. Chlorophyll,
for example, central metal is substituted
for Mg, and haemoglobin is substituted for
Fe. It may also be applied to the compounds
of the porphyrin group.

The structural properties of phthaloc-
yanine are discussed on X-ray analysis,
polymorphism, electoron microscope and ab-

sorption spectra.’” While, the electrical and

The contents of this paper were presented to J,

Phys. Soc, Japan. Vol, 31, (1971) and Technol
Repts, Osaka Univ, Vol, 21, (1971)
* Faculty of Engineering, Osaka University
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Fig, 1, Structure of the metallic phthalocyanine
molecule,

optical properties of phthalocyanine have
been much studied, and it is known to show
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semiconductive and phtoconductive proper-
ties. And those properties are reported in
several papers.*’®® But phthalocyanine is
excited thermally and optically, this process
which generated free carrier has not been
accomplished detailed study in case of
anthracene for complicated energy band.

To investigate the electrical and optical
properties of phthalocyanine, in this paper
we report the dark conductivity, activation
energy, phtoconduction spectra and fluore-
scence spectra.

2. Experimental Techniques

Typical dimension of the crystal as grown
were; length, 10-30 mm; width, 0.5-3 mm;
and thickness, 0.1-0.5 mm.
b) Measurements

The sample was mounted on cleaned
plate glass with a thermocouple substrate
which was enclosed to a circular copper
holder in the cryostat. ~Gold  electrodes
were evaporated on two sides across b
direction of sample. An electric heater
was wound on the outside of the sample
holder, and the cryostat was mounted on
vacuum apparatus. And it was evacuated
to 10-5 mmHg befor measurement for three

a) Sample
A mn'cture of phthalonitorile and Choppeér Filter Sample .
appropriate metal, about four-five < ” Beam splitter Lens
€ arc
nine, in evacuated pyrex glass tube or A '
He-Ne Laser \/
was heated at 250-300°C for several H U \
hours. The product was cooled,
separated from the excess of metal, [;] Photomul Lens
and exhaustively extracted with =
alchol (Soxhlet), after half hour
phthalocyanine powder yield. These Photomul
. Grati
powder were grown by sublimation ‘I;:f:'m M;::-ng
in nitrogen carrier gas. under chromator
reduced pressure. The apparatus
for sublimation is shown in Fig. 2. X—Y
Recorder

Fig. 3. Experimental apparatus. for fluorescence

o ———]
=\

M \Thermocouple

Vacuum pump

Heater

Fig, 2, Schematic of the sublimation apparatus,

measurement,

hours.

The dark current was measured by
vibrating reed electrometer under electric
field strength 102-10¢ V/cm and over the
temperature range 77-380°K. W-lamp light
was used the measurement of the photocur-
rent, which was ir-radiated on sample
passing through a Bausch and Lamb grating
monocromator.

The fluorescence spectra was observed by

the apparatus shown schmatically in Fig. 3.
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The weak emission light was detected by
the RCA-7102 photomultiplier cooled at
liquid nitrogen temperature  after passing
through a similar monocromator and it was
amplified by the Lock in Amplifier. To
check the apparatus, the
emission spectra of phthalocyanine solution

experimental

was measured and compared with the
reported spectrum.

3. Experimental Results

The dark current, V-I characteristics, is
shown in Fig. 4. It was linear on applied
voltage up to about 104V/cm and began to
depend on quadratic of voltage.  This
quadratic dependence may be due to space
charge limited current. In Fig. 5, an ex-

1078 T T T i T
CoPec
< 100 .
]
o
5
&}
10-10- =
10-11 i 1 1 ] 1
100 200 500 1000 2000 5000 10000

Applied Voltage(V)

Fig, 4. An example of V.I characteristic,

ample of the dark current as function of

reciprocal temperature is shown. The
activation energy Eg were determined from

the next equation and the slope of log

versus 1/T as shown in Fig. 5. A detailed

E
a—_-aoEXP(—_E—Kg_T_)

study of activation energy for CuPc is
reported by the experiments of Heilmeijer
et al*. According to them measurments
the activation energy is observed about
0.72-1.07 ev. OQur data are summarized in
Table 1. ‘

The obtained photoconduction spectra are
shown in Fig. 6, Fig. 7, Fig. 8 and Fig. 9

1078 T T

10-¢

Current(A)

10"

107

10-13

107 1 1
2.0 2.5 3.0 3.5
1/Tx10*(°K™1)

Fig. 5. An example of temperature dependence
of dark current;
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Table I, Dark current and activation energy

— __Eg

Sample o=ooEXP 2KT
i ‘Activation | Conductivity

! Energy E(ev) | Go
HzPc No. 1 1.89 5.3 x10°3
No, 2 2.04 . 1.36%x10°2
No. 3 1.96 3.2 xX10°8
CuPc No. 1 1.84 9.0 X102
No, 2 2.01 5.4 xX10°3
ZnPc  No, 1 1.72 2.5 X101
No, 2 1.65 3.4 xX1071
CoPc  No. 1. 1.20 7.3 x1071

No. 2 1.13 2.76% 109

No. 3 1.32 3.6 X101
No, 4 1.45 4.23%x1072
PbPc No, 1 1.56 5.8 X102
No, 2 1.72 1.5 X1072

for CuPc, ZnPc and CoPc respectively. The
detail of ir-response of CuPc is shown in
F1g 10. The response at 1,085y was
already reportes by other workers*. The
broad ir-response was observed also in CoPc
at 1.2-1.3x. But for the case of HyPc and
ZnPc the remarkable response was not
observed at near infrared region as shown
in Fig. 7 and Fig. 8. The activation energy
of photocurrent of these sample are summ-
arized in Table II

-~

T T T T T T T

CuPe
dry ice temp.

w > (o1 L2
T T T
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Photocurrent(in arb. unit)
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Fig, 6. Photoconduction spectra of CuPc,
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Photocurrent(in arb. unit)
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Fig, 7. Photoconduction spectra of HgPc,
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Fig. 8, Photoconduction spectra of ZnPc,

CoPc
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Fig. 9. Photoconduction spectra of CoPc,
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Fig, 10, Infrared photoresponse of CuPc,

Table II, Activation energy of photocurrent

Sample Activation Energy (ev)
HpPc  No, 1 | 0.14
No, 2 ! 0.076 & 0.22
No, 3 0.08
CuPc No, 1 0.164
No, 2 0.168
ZnPc No. 1 0.177
CoPc No, 1 0.198
No. 2 0.185 & 0.1

The fluorescence spectra of H,Pc and
ZnPc crystals are shown in Fig. 11 and Fig.

12 respectively.

The fluorescence band

were
H,Pc
ZnPc
of m
were
show!

101

observed at 763, 808, 860, 917mp for
single crystal and 795, 888, 948mp for
single crystal. The observed spectra
etal phthalocyanines and chlorophylls
summarized in Tablelll. These spectra

s fairly good correspondence to the

Fluorescence mténsity( in arb. unit)

------ room Temp.
—— Liq. N2 Temp.

H:Pc Single crystal

700 800 900 1000
Wave length{mpu)
Fig. 11, Luminescence spectra of HoPc,
o4 T Room Temp.
é —— Liq. Nz Temp.
= ZnPc Single crystal
'T;; RN o~
5 ll \\ ,” ~
Q
Q9
=
g
0
2
2 J/
= - 7 s L ~-
700 800 900 1000 1100

Wave length(mpy)

Fig, 12, Luminescence épectra of ZnPc,

Table III. Emission spectra of phthalocyanine and Chlorophyll in solution

Sample Solvent * Fluorescence (my)
HoPc Chloronaphthalene 699, 738, 783, 830, 882
ZnPc Quinoline 687, 719, 757, 850
MgPc Quinoline 686, 720, 760
MnPc Quinoline 700, 740, 780 (weak)
VPc Chloronaphthalene 710, 780, 860 (weak)
Sn(Pc)q Quinoline 703, 735, 781 (weak)
Chlorophyil (a) Petroleum ether 668, 723
Chlorophyll (b) Ethyl ether 691, 747
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reported spectrum.”’

4. Discussion

The activation energy for dark conduc-
tivity coincides fairly well with the energy
of singlet-singlet transition for HyPc, CuPc,
ZnPc, etc. except for CoPc. And the energy
of photoresponse maximum considered to be
singlet-singlet transition also agrees nearly
with the activation energy. This fact indi-
cate that the conduction electron in the
crystal of CuPc, H,Pc, ZnPc, PbPc must be
band. On the
contrary, the relatively small activation
energy of CoPc may be due to impurity

activated from valence

center but the details are now under
consideration. Recently the relation between
pre-exponential factor of conductivity and
activation energy are discussed with small
polaron theory by B. Rosenberg et al.‘
For the obtained photoconduction spectra
the remarkable response was not observed
at near infrared region for the case of HyPc
and ZnPc. This fact can be understood by
considering strong S-T interaction which is
expected for paramagnetic metals such as
Cu, Co and not expected for diamagnetic
metals such as Zn and metal free phthaloc-
yanine. The activation energy of photocur-
rent may be correspond to trap energy but
in this stage we cannot exclude the possi-
bility that this energy may be connected
with excitation processes. The above S-T
interaction effect will be discussed in
connection with the fluorescence spectra.
As shown in Fig. 11, shoulder of emission
spectra at 763mu may be reduced by the self
absorption of the crystals and this may be
the edge emission. The separaﬁon between
the peaks are nearly 730-740cm=! and the
infrared spectra of phthalocyanine have
revealed a strong common vibration band

at about 730cm~1". So we can interpret
that the additional bands in fluorescence
spectrum are vibrational in origin. As
shown in Fig. 12, we could observe three
peaks at 795, 888, 948mu for ZnPc. But the
details and origin of these peaks are now
under consideration. - On the contrary to
H,Pc and ZnPc,
satisfactorily any emission about CuPc¢ and
CoPc single crystals. This fact can be
interpreted by comparing with the data of
photoconduction spectra of these crystals.
CuPc and CoPc single crystals showed ir-
photoresponse at 1.085x and 1.2~1.3x
respectively, but HsPc and ZnPc did not
show remarkable response at this wave
length region. The above two facts may be
For the case of
paramagnetic (CuPc,
CoPc), the strong spin-orbital coupling may
cause the large intersystem conversion
and quench the fluorescence. This coupling
also causes the ir-photoresponse by S-T

we could not observe

understood as follows.

metal derivatives

absorption.

For the case of diamagnetic derivatives
(ZnPc, HyPc), the spin-orbital coupling is
very small and therefore we can observe
fluorescence and not observe ir-photore-
sponse. We are now trying to observe the
photoresponse about CuPc and CoPc single
crystal, which is not successful up till now.

5. Summary

The dark conductivity and activation
energy of HyPc, CuPc, ZnPc, PbPc, single
crystals were measured. The observed
energy indicate that the
conduction electron was activated from
valence band but for CoPc. In the case of

CoPc, the electron may be excited from

activation

some impurity level.
The photoconduction spectra and lumines-
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cence spectra of HyPc, CuPc, ZnPc and CoPc
single crystals were studied. In the case
of HQPc and ZnPc, fluorescence was observed
but not for CuPc and CoPc. On the contrary,
the ir-photoresponse was obtained in CuPc
and CoPc but not in HyPc and ZnPc. This
fact was explained by the singlet-triplet
interaction introduced by the paramagnetic
metal ion of the molecule. The strong S-T
interaction in CuPc and CoPc quenches
the fluorescence and induced the ir-
photoresponse at near infrared region.

The driftmobility of phthalocyanine was
also investigated by time of flight method.
The obtained value was about 0.4cm?/V.sec
for ZnPc.
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The New Method for the Yarn-speed Measurment Using the Spacial Filter

Suteo TSUTSUMI
Masayoshi YAMAUCHI

Abstract—The purpose of this report is to describe the new method for the yarn-speed measurement
using the narrow-band-pass spacial filter, The results of the experiments are shown and several
discussions about the measurement accuracy are done,

This system is a method of no-contact speed measurement and it is also applicable to the speed

measurement of various materials,
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Kinetics of Oxidation of Ferrous Chloride
in Hydrochloric Acid with Oxygen

Tadashi UMEHARA

Abstract—A study of the oxidation of ferrous chloride with oxygen was carried
out in a stirred vessel with four baffle plates. '

Since the concentration of oxygen in the bulk solution was nearly equal to the
concentration of oxygen in the gas-liquid interface, it was considered that the
reaction in the bulk solution might be rate-controlling step.

The reaction rates were independent of hydrogen ion concentration in the solution
which had chloride ion constantly and the rates were independent of ferric chloride

concentration.

The kinetic -order was determined as first-order with respect to oxygen from the

experimental results.

The kinetic order was 1.3th-order in ferrous chloride, and third-order in chloride

ion.

The empirical equation of reaction rate was obtained by analyzing the experimental

results.

Introduction

Ferric salts are used as catalyst for liquid
phase oxidation of various metal ions with
oxygen, because ferric salts are readily
reduced to ferrous salts and ferrous salts
are readily oxidized to ferric salta with
oxygen.

For instance, in the Héchst-Wacker
process, ferric salts play an important role
as catalyst for oxidation of palladium metal
with oxygen.

Oxidation reaction of palladium metal

with ferric chloride proceed rapidly, but
oxidation of ferrous chloride with oxygen
proceed slowly.

Accordingly, it is considered that the

oxidation reaction of ferrous chloride is
rate-determining step'.

In the Hochst-wacker process using ferric
chloride, the oxidation
reaction of ferrous chloride with oxygen .is
necessary to

knowledge for

reactors for the
oxidation of lower olefins and to regenerate
of ferric chloride (promoter) with air.
Study of oxidation reaction of ferrous
chloride are little found. Accordingly, we
measured physical

design

absorption rate of
oxygen in hydrochloric acid and chemical
absorption rates of oxygen with ferrous
chloride in hydrochioric acid by using a soap
film meter in a stirred vessel with four
baffle plates, and measured rates of
consumption of ferrous chloride by the
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method of redox titration.

Over-all kinetic order, reaction rate
constant and rate equation were determined

by analyzing the experimental results.

Experimental

Materials: Ferrous chloride, ferric chloride
and hydrochloric acid were obtained com-
of
Oxygen was obtained

mercialy. The grade reagents was
guaranteed grade.
from cylinder.
Apparatus and procedure: A reactor used
was a stirred vessel with four baffle plates
and the inside diameter was 10 cm.

The reactor was immersed in a water
the the

absorption rate measuring was

bath during experiments and
train
immersed in a air bath.

The apparatus used in the experiments
is the same as that used for the study of
the oxidation of propylene with palladous
chloride ™.

The

measurement

the
chemical

experimental procedure for

of physical and
absorption rates of oxygen is analogous to
the case of the study of the oxidation of
cuprous chloride®.

Measurement of rates of consumption of
A method of
titration with potassium dichromate was

prefered as the method of reaction rate

ferrous chloride: redox

measurement for many hours.
The experiments were continued until
a conversion was reached to 109.
Experimental conditions were shown in
Table 1.

Results

1) Physical and chemical absorption rate
of oxygen

Some results of the experiments were
shown in Fig. 1.

According to the film theory, absorption

Absorption  volume[cm®]

Tadashi UMEHARA

rates N, and N’, of oxygen in physical and
chemical absorption were given by eqns.
1) and (2).

N/=ka(Cy—C)/V

where k. * is mass-transfer coefficient fqr

(1)
{2)

physical absorption, a is interfacial area, ki,
is mass-transfer coefficient for chemical
absorption, Ca; is concentration of solute in
the interface, C,* is imaginary concentration
of solute in the solution equilibrated to gas
phase and V is volume of the solution.
k*, and k;, were determined from the data
of the experiments by using the eqgns. (1)
and (2), and shown in Table 2.

As shown in Table 2, values of k.

Table 1 Experimental conditions

Temp, (°C) 30 , 50
Conc, of FeCly (mol/1) 0.02~0.2
Conc.of HCI (N) 0.2 ~3.0
Conc, of FeClg (mol/1) 0, 0.06
Revn, numb (r.p.m) 200~600
Part, press, of Oy (atm) 0.2, 1.0
9
8_.
7—.
6._
5_
4_
3—.
2.—
1
0 PR SV W ISR TR SN SN N S B
0 10 20 30 40 50 60

6 [min]

30C  200r.p.m
HC1: 0.2[mol/z]
e 0 [mol/z]
FeCl 3 0 0.01 v

© 0.10 4

Fig. 1 Exampel of physical and chemical
absorption
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Table 2 Experimental results of mass transfer coefficient for physical absortion

Conc. of HCl (mol/1) | Revn, mimber (r.p.m) ‘ Temp, (°C) » k*;, (cm/sec)
0.2 200 30 2.88%x10°3
1.5 200 30 3.02x10°3
Cone, of HCI l Revn, number [ Temp, ’ Conc, of FeCly (mol/1) ky,

0.2 200 30 0.01 2.88x10°8

0.2 200 30 0.1 9.83x1074

1.5 200 30 0.01 2.99x10°3

1.5 ' 200 30 0.1 1.27x10°8

And,.
was

were smaller than the one of k*;..
factor . B (=kui/ki*)
calculated from the data in Tlabe 1. In
the case of the 0.1 (mol/1) ferrous chloride-

enhancement

0.200

hydrochloric acid solution, since the inter-
facial concentration C,; for the solution
was less than the one for hydrochloric acid,
the values of 8 would be less than 1.0.

0.190) o
LTS
-\
T e .
3 \o
£o1so o °
o ° T—e
E i \0 @ \
O '\o\ o °
0.170r
\o\
A o
0.160F
1 M 1 f . ! n ! f L ! ! 1 [ !
02468101214161820222426283032343'638
8 [hr}
® 0.8 [mol/z
50c HCl {0 15 v
. © 3.0 z

Fig. 2 Expmple of consumption rate of ferrous chloride

2) Rate of consumption of ferrous chloride

Some of the results were shown in Fig. 2.
Reaction rate for the concentration of
ferrous chloride was determined from the
experimental data by using the graphical
differentiation.

The observed values of reaction rate were
shown in Table 3.

3) Experimental results for obtaining an
order of reaction with respect to oxygen
Reaction rates were measured at con-
ditions that partial pressure of oxygen was
varied from 1 atm to 1/5 atm.
The results of experiments were shown
in Table 4. ‘
The kinetic order was determined as first



120

Tadashi UMEHARA

Table 3 Observed values of reaction rate

Temp, (°C) Conc. of HC1 (N) Conc, of FeCly; (mol/1) | React, rate (mol/1-hr)
50 0.8 0.019 1.13X10°°
50 0.8 0.049 5.00X10°5
50 0.8 0.091 1.63X1074
50 0.8 0.186 5.89x10°¢
50 1.5 0.018 4.50%x10°5
50 1.5 0.045 1.48%x107¢
50 1.5 0.100 5.00x 104
50 1.5 0.192 1.70x10°3
50 3.0 0.019 5.10X 1074
50 3.0 0.049 1.50x 1073
50 3.0 0.078 3.60%1073
50 3.0 0.190 9.00x10°8
Table 4 Consumption rate of ferrous chloride with air
Temp, (°C) Conc. of HCl (N) Conc, of FeCly (mol/1) | React, rate (mol/1-hr)
50 1.5 0.0490 3.13x10°5
50 1.5 0.0985 1.13X 1074
50 1.5 0.1930 3.60x1074
order with respect to oxygen from the
results shown in Table 3 and 4. § 0'08__
4) Experimental results for determining 0071
the effects of hydrogen ion 3 |
The results of the experiment for deter- g s L o & _
mining the effects of hydrogen jon on g © 0 B —‘ T T o
reaction rate being run at conditions that | 0.051 ©
chloride jon concentration was kept in 0.9 |
(g-ion/1) and hydrogen ion concentration 0.041-
were varied from 0.2 N to 0.8 N were { , . ) ; . \
shown in Fig. 3. 0.2 04 0.6 0.8
Fig 3 shows that reaction rate is Car [e-ion/z]
507
constant. Cl 0.9L_Eg -jon/1] '
5) Experimental results for determining FeCl2:0.05[mol/z] SEE}LEI&C]

the effects of ferric chloride on reaction
rate

Experiments were carried out at condition
that the reaction solution included ferric
chloride.

The results in Table 5.
Ferric chloride had no influence on the

reaction rate.

were shown

Fig. 3 Relation between-(dCreci:/d6)/Coq

6) Experimental

and Cg*

stirring velocity

Experiment was carried out at condition
that the revolution speed was 300 and 600
r.p.m. The results of the experiment were

results

for

changing
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Table 5 Effect of ferric chloride on reaction rate

Temp. \ Conc, of HCI | Conc, fo FeCl, | Conc, of FeClg | Conc, of CI- React, rate
°C) N (mol/1) | (mol/1) (g-ion/1) (1/hr)
50 1.5 0.045 0.0 1.75 1.96x10°1
50 1.5 0.048 0.045 1.75 2.12x1071
Table 6 Experimental results for changing stirring velo‘city
o Conc, of HCI Conc, of FeCl Revn, number React, rate
Temp. (°C) | ) (mol/1) (r.p.m) (mol/1-hr)
50 0.8 0.10 300 1.70X 1074
50 0.8 0.10 600 1.65X 1074
c
. 6.0 / 0.6 /
o]
= 4.0
S / 04F §
0| o/ IE
2.0 , s
. e, 0.2t~ 0.
(=3 (=1
O E ]
N 1.0 / o
£ » -, 01
3 08 co/ 9 008l [
S 0.6F /
(3) 0.06}-
s 04k <l o
% 2|5 0.04r
I. =i ©
50 02~ °/° 2 L:s) ooz 2
Q e
®FeClz 0.02(mol /1) / S|S /0
® » 005 4 0.1
© » 01 ” : ! B ] L
o 4+ 02 4 0-08[ 002" 0.04 00801 02 04
0.06 o @
/ Crect;  [mol/z]
0.04'—' 5000
® HCl 0.8 [mol/z]
0.021- ® + 15 7
® © z 30 ”
L1l ] | Fig. 5 Relation between-(dCrec1:/d#)/(Cog-C3¢1-)
0.4 0.60810 2.0 3.004 5.0 and Crect,

Cci~ [g-ion/t)
Fig. 4 Effect of chloride ion on reaction rate

shown in Table 6. The stirring velocity
had not influenced on the reaction rate.
Accordingly, it was considered that the
reaction was in reaction controlled region.
7) Experimental results for determining
the effects of chloride ion on reaction rate
The results of the experiment for deter-
mining the effects of chloride ion on
reaction rate were shown in Fig 4.

The kinetic order for chloride ion was
third order.

Then, the rate-d(Creciz) /d0/
(Co3)/(C3:7) was plotted against ferrous

reaction

chloride concentration in Fig 5.

As shown in Fig 5, the kinetic order for
ferrous chloride was 1.3th order.

Then, the reaction rate r might be exp-
ressed by the following empirical equation.
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r=k(Creciy)*2(Co,) (Ccr)?® (3)
k=3.5(1/mol-hr)

8) Calculation of the concentration of
oxygen in bulk liquid

Concentration of oxygen in bulk liquid
Cop1 was calculated by using the eqn. (4)

to examine the controlling step.

—dCFecl,/d0=k,*(Coy;—Co,.)  (4)

Since the values of 8 were nearly equal
to unity, kp* was used in place of ki in
eqn. (3).

The results were shown in Table 7. As
shown in Table 7, the values of Cogr/Coq;
were mnearly unity. Accordingly, it was
considered that rate determining step might
be oxidation reaction of ferrous chloride
with oxygen in the bulk solution.

Table 7 Calculated values of concentration of oxygen in bulk liquid

Temp, (°C) | Cone. of HCL (N) | Conc. of FeCly (mol/1) Bulk, °°n°(-_<§3°“/ Coz0)
50 0.2 0.05 0.98
50 0.8 0.05 0.94
Summary above 0.2 (g-ion/1) chloride ion were
. . . independent of hydrogen ion.
1) Physical and chemical absorption rates 5) The kinetic order with respect to

of oxygen in hydrochloric acid and ferrous
chloride-hydrochloric acid solition were mea
sured by wusing a stirred vessel with
four baffle plates to study the oxidation
reaction of ferrous chloride in hydrochloric
acid with oxygen.

2) Since the concentration of oxygen in
the bulk solution Co.; exceeded 90¢; of the
concentration of oxygen in the gas-liquid
interface Cogi, it was considered that rate
controlling step be the reaction in the bulk
solution.

3) From the
chemical absorption by using oxygen and

experimental results of
air, the reaction was found to.be first order
with respect to oxygen.

4) To determine the effect of hydrogen
ion on reaction rate, chemical absorption
rates of oxygen in the hydrochloric acid-
ferrous chloride solution which concentration
of chloride ion were held constant with
measured. The

sodium chloride were

reaction rates in the solution which had

ferrous chloride was 1.3th order. And the
kinetic order for chloride ion was third
order.

6) To determine the effect of ferric chloride
on reaction rate, chemical absorption .rates
of oxygen in the solution which included
ferric chloride were measured. From the
experimental results, the reaction rates
were independent of ferric chloride in the
range of the experimental condition used.
7) The empirical equation which expressed
the oxidation reaction rate of ferrous chlo-
ride was obtained from the experimental

results.
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An Extension of Robinson’s Joint

Consistency Theorem and Its
Application to the Theory of Definition

Hiroyoshi TABATA

The theory of definition has been studied
through various techniques (cf. {2],[3],[4]);
especially, A. Robinson established the well-
known theorem on joint consistency, and
used it to prove Beth’s definability theorem
(cf. [4],[5; page 79]).

With slight modifications we shall use
the notion of I'-morphism initiated by
Keisler [1], and we shall obtain an extension
(Theorem 1) of Robinson's

theorem; moreover, applying this result we

consistency

shall obtain an extension (Theorem 2) of
Beth’s theorem.

1. Preliminaries

In this paper, we shall be concerned with
the first order language with equality. We
use L, L’ to denote first order languages.
By LNL’ we denote the language whose
nonlogical symbols are only those which are
common to L and L. By T and L(T) we
denote a first order theory and its language
respectively.

Let L be a language. We use X, ¥, X1,...,
Xns ..., a8 syntactical variables which vary
through variables of L; t, t;,..., ts ..., as
syntactical variables which vary through
terms of L; and A, B, C,..., as syntactical
variables which vary through formulas of L.

We use A;[t] to designate the formula

obtained from A by -replacing each free
occurrence of x by t. We say that t is
substitutible for x in A if for each variable
y occurring in t, no part of A of the form
JvyB or YyB contains an occurrence of x
which is free in A. We agree that whenever
A,[t] appears, A, x and t are restricted to
represent expressions such that t is
substitutible for x in A. Similarly, we use
As . oxg [ty .. .0t] to designate the form-
ula obtained from A by replacing all free
occurrences of X;,...,X, by t3,...,t, respec--
csxnltys ... ta] appe-
..,X, are restricted to represent

tively. Whenever Ag,,..
ars, Xxj,.
distinct variables, and A, Xj,...sXns t1r.-osta
are restricted to represent expressions such
that t; is substitutible for x; in A for i=
1,...,n. We shall omit the subscripts x,,
...,X, when they are immaterial or clear

from the context.

DEFINITION 1.

A set I’ of formulas of L is said to be
normal if the following four conditions are
satisfied: »

(i) every formula of the form x=y is
in I

(ii) for every formula AT, every formula
of the form A;[y] is in I}

(iii) for every formula Aer, every form-
ula obtained from A by replacing a part
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of A of the form QxB by QyB.[y] is in I,
where Q is either J or ¥ and y is a variable
having no free occurrence in B;

(iv) the identically false formula is in I

DEFINITION 2.

Let I' be any set of formulas of L. For
any subset X of the set {V,3,V,A,71} we
denote by XI'" the set of all formulas that
can be formed from the formulas in I using
only the connectives and quantifiers in X.

Using the above definition, we can easily
see that every subset X of {V/,3,V,A,71} is
a closure operator on sets of formulas of L
(i.e., for any sets I, I'” of formulas, 'cXT,
Xr=XXr, and 'cr” implies XrcXr’).

If X and Y are subsets of {V,3,V,A, 1},
we write XYI' to denote X(YI). If X is
a one element set, e.g. X={A}, then we
shall use the briefer notation AI" for {A}T.
We can easily prove the following: {\/,A, 7}
F=VAr=AV; V.34, Vo A\, TIT={V,
JH{VWA M

Let L be a language. A structure ¥ for
L is defined as usual. We use |%]| to denote
the universe of 9; for each predicate symbol
p of L we denote the corresponding predi-
cate of 9 by ps; for each function symbol
f of L we denote the corresponding function
of % by fy. By M(L) we denote the class
of all structures for L. If L’ is an extension
of L, and if % eM(L’), then we use Y|L to
denote the L-reduct of 9.

Let % and B be structures,  a mapping
from |9] to |8), and a=(asicw) an o-termed
sequence of elements of |Y|, then we use
@(a) to denote the sequence {p(a;): i=w).

DEFINITION 3.

Let ML), 8M(@L’), and let I" be a
set of formulas of LNL". A mapi)ing @ from
|%] into (onto) |B] is a I'morphism from
into (onto) 9, if whenever Ac=rl"and a|¥[”
satisfies A in 9, @(a) satisfies A in 9.

{f o is a I'-morphism from 9 onto %, then
B is said to be a Imorphic image of U
by @.)

Remark. In the special case in which 9,
B are structures for the same language L,
and I' is the set of all atomic formulas (resp.
all open formulas, all formulas) of L, we
have the ordinary notion of homomorphism
(resp. embedding, elementary embedding).

We can easily prove the following two
propositions.

PROPOSITION 1. Let 9#eM(L), 83M
(L"), and let I" be a set of formulas of LNL".
If @ is a morphism from 9 onto B, then ¢
is a {V,d3,V,A} 'morphism from ¢ onto B.

PROPOSITION 2. Let aeM(L), 8M
(L"), and let I" be a set of formulas of LnL".
If » is a I-morphism from 9 into ¥, then
o is a {4,V,A}morphism from 9 into 8.

2. Main results

LEMMA 1. Let 4M(L), T a theory,
and I" a normal set of formulas of LNL(T).
Then there is a I'morphism from 9 into a
model of T if and only if every theorem
of T which is a disjunction of negations of
formulas in I' is valid in 9.

Proof. This is a slight modification of the
statement 5. d) in Shoenfield [5; page 93].

LEMMA 2. Let %,=M(L), B.cML),
and let I' be a normal set of formulas of
LnL’. If there is a {V,3,V,A} '-morphism
from YU, into B, then there exist an
elementary extension 9 of Y, and an
elementary extension 8 of B, such that 8
is a I'-morphic image of 9.

Proof. By obvious changes in the proof
of Theorem 3 in Keisler [1].

THEOREM 1. Let T and T’ be theories,
and let I' be a normal set of formulas of
L(TYNL(T”). Then the following two
conditions are equivalent:
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(i) There exists a I'-morphism from a
model ¥ of T onto a model $ of T".

(ii) There exists no sentence A in {V,3,
V,AMT such that =, A and 4 1A

Proof. Assume (i). Suppose that there
is a sentence A in{V,3,V,A}I such that}—;
A and }-7/7A. Since ¥ is a model of T, A
is valid in 9. Hence, since $ is a I-
morphic image of 9, by proposition 1, A
is valid in 8. But 9 is a model of T’ and
7"1A;s0 7A is valid in 8; a contradiction.

We. now assume that (ii) is true and
prove (i). Let 4 be the set of all theorems
of T’ that are formulas of the form Vxj..
Vx,B where B is a disjunction of negations
of formulas in {V,3,V,A}T. Let T[4] be
the theory obtained from T by adding all the
formulas in 4 as new axioms. We shall
show that T[4] is consistent. If not, we
have 7 7A;V..V 1A, where each A; is a
sentence in 4 (note that by the definition
of 4, for any formula D in 4, the closure
of D is also in 4). We can easily check
that TA,V..V 1A, is equivalent to a
sentence C in {V,3,V,A}I. It follows that
there is a sentence C in {V,3,V,A}I" such
that 7C. But since 77C is equivalent to
A N..AA; and each A, is a theorem of T,
7" 1C. This contradicts to (ii).

Since T[4] is consistent, by the comple-
teness theorem there is a model 9%, of
T([4]. By Lemma 1, there exists a {¥,3,V,
A} I'-morphism from 9, into a model B, of
T’. Therefore, by Lemma 2, there exist
an elementary extension 9o of 9%, and
an elementary extension B of B, such
that $ is a Imorphic image of %.

COROLLARY 1 (Craig-Robinson’s Joint
Consistency Theorem). Let T and T’ be
theories. Then TUT’ is consistent if and
only if there exists no sentence A such
that -, A and ,” 7A.

Proof. - The *“only if” part is trivial. To
prove the “if” part, suppose that there is
no sentence A such that A and " JA.
Then by Theorem 1, there is a I-morphism
¢ from a model ¥ of T onto a model B
of T/ where I' is the set of all formulas
of L(T)NL(T’). Construct a structure @
as follows: |(§|¥|2[|; for each predicate
symbol p of L(T), pe=p«, and for each
function symbol f of L(T),‘fq;:fu; for each
predicate symbol q of L(T’) and a,,...,an
el¢l,

Qs (ay,...,a,) iff qs(e(ay),...,p@,)),

and for each function symbol g of L(T’)
and ay,...,a.,,€|6],

gﬁ (av LIS :an)=an+1

iff g (p(ay), - w(az))=¢(an.)-

Then we can easily see that ¢ is a model
of TUT’. Hence by the
theorem, TUT’ is consistent.

COROLLARY 2. Let T and T’ be con-
sistent theories, and let L=L(T)OL(T").
Then the following two conditions are

completeness

equivalent:

(i) There are a model Y of T and a model
B of T’ such that Qﬂl is a homomorphic
image of Y|L.

(ii) There exists no positive sentence A
such that —7A and 7 7A.

Proof. This is just a special case of
Theorem 1, where I' is the set .of all atomic
formulas of L(T)NL(T").

THEOREM 2. Let I' be a normal set of
formulas in T, and let A be a formula in
T. Then the following two conditions are
equivalent: -

(L For some formula B in {V,3,V,A}T,
we have -, A « B.

(ii) For every pair of models 9 and 8
of T, if  is a I''morphism from ¥ onto B,
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then ¢ is a {A} -morphism from 9 ‘onto B:

Proof. Using proposition 1, we can easily
prove that (i) implies (ii). To prove the
converse, let T’ be the theory obtained
from T by adding new constants e;,...,6,
and let I” be the set of formulas of the
form C[e,’,...,e;’} whers Cis a formula in I’
and {e,’,...,ex’} S {€1,...€.}. Then it is clear
that I” is a normal set of formulas in T’.
Let U be the theory obtained from T’ by add-
ing the sentence Ay,...,x,[€1,...,€2] a8 &
new axiom, and let U” be the theory obtained
from T’ by adding the sentence 7A[ey,...,
e,] as a new axiom. By (ii). it is obvious
that for any model % of U and for any
model 8 of U’ there are no I”-morphism
form 9 onto ¥. Hence by Theorem 1, there
exists a sentence B’ in (V,d,V,A}I” such
that B’ and —,° 1B _

(Note that by the definition of normal sets
of formulas we can choose B’ so that each
x; does not occur in B’.)

By the deduction theorem, -r’Afey,...,e.]
—»B’ and 7 7A[ey,...,e,]—> 1B so. by
the tautology theorem, r"Ale;,....ex] B
Therefore, by the theorem on constants,
rAoB where B is the formula obtained
from B’ by substituting x; for each e,.

COROLLARY 3 (Beth’s Theorem). Let
L be the language obtained from L’ by
adding a new predicate symbol p (a new
function symbol f), and let T be a theory
in L such that pX;...x, is not a theorem
of T. Then the following two conditions
are equivalent:

(i) For some formula B of L’, we have

b rpX;...X,, ©B
- (resp. +,y=1x..x,0B),
where X,...,X,, y are distinct.

(ii) For every pair of models ¢ and B
of T, if ¢ is an isomorphism of |L’ and

BIL’ then ¢ is an isomorphism of 9 and B.
COROLLARY 4. Under the same assu-
mptions as in Corollary 3, the following two
conditions are equivalent:
(i) For some positive formula B of L/,

we have

rpX..X, B
(resp. —ry=1x,..x,0B),

where x,,...,X,, v are distinct.

(ii) For every pair of models 9 and 8
of T, if ¢ is a homomorphism from 9[L’
onto B|L’ then @ is a homomorphism from
9 onto B.

We can prove the following two theorems
by obvious changes in the proofs of Theorem
1 and Theorem 2 respectively.

THEOREM 3. Let T and T’ be theories,
and let I" be a normal set of formulas of
L(TYNL(T?. Then the
conditions are equivalent:

(i) There exists a I-morphism from a
model of T into a model of T".

(ii) There exists no sentence A in {3,
V,A}T such thet - A and -, A.

THEOREM 4. Let I be a normal set of
formulas in T, and let A be a formula in
T. Then the following two conditions are
equivalent:

(i) For some formula B in {3, V,A}lTl,
we have |rAoB.

(ii) For every pair of models % and 3
of T, if  is a I-morphism from ¥ into B,
then @ is a {A}-morphism from ¥ into 3.

As special cases of the last two theorems,
which are

following two

we can obtain corollaries
analogous to the corollaries of Therem 1
and Theorem 2, but we will here rephrase
only one corollary:

COROLLARY 5. Under the same assum-
ptions as in Corollary 3 the following two

conditions ars equivalent:
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(i) For some existential formula B of L’,
we have
7 PX;...X, ©B
(resp. -, y=rX..X,B),
where X,,...,X», ¥ are distinct,
(ii) For every pair of models 9 and 38

of T, if @ is an embedding of Y|L’ into
BIL’, then @ is an embedding of 9 into B.
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Dream and Reality

—On The Razor’s Edge—

Hirosuke KASHIWABARA

The Razor’'s Edge 13, B—RKEBHEDOT 29 H A
PHNIERTH B BB, 72 ) hOWENEFIL
TRLHRAGY, BHIZILOBRR, EBT S
O—BELUTERTALLBIT, BELIAEREHELC
ETCho1ze ULvl, B-RAEE2RIHE, WEXH
s ARE, BROERSUCTT 538, R
TARLDER § TR TOIW, ZOERMNRZ +
2T~ 5—D2DBERIRLICH B, LBLELS
Ay RAL €5 ~THHLEY, EROMEERFET 5
b tienve ZoEFICHL TR S BL L, F#
2P EROMITTHEZDOTT, E—23 N2 b27
—%R5 5122 W) FEENHEIE CHIc Y. ZLT
BEAEOHIE, YAy PRI FRNIRKELT, E
ARS Y =Dl TRV AREARL TV A0
73, R.Cordell §, Z V% Of Human Bondage
GHAEED E @D SH 5 b,

But the novel misses real greatness largely
because one feels that Maugham regards the saintly

Larry as a phenomenon rather than a real person;

(1) Robert Lorin Calder: W. Somerset Maugham
and the Quest for Freedom, Heinemann, pp.
237-8,

{2) Richard A. Cordell: Somerset Maugham,
Indiana University Rress, p.242,

(8) id., p.57.

(4) id., pp.257-8.

(5) Robin Maugham: Somerset and all the
Maughams, Longmans - Heinemann, pp.139-41,

(6) S. A. Jensen ¥, BAMEIR: =— LD FE, =
Wk, pp.52-6.

the reader can believe in him no further than
does his creator, (Richard A, Cordell: Somerset
Maugham, Indiana University Press, p, 157)
ERNT, 79 —BEFOABTIRNT L 2L T
WA

iz Cyril Connolly 1%, EROMIR L OEIE s #
FeHERET TV 20, £— ADETH 2 R Maugham
b, WRESLITYURIZH, CConnollyDdPi% HHL T
WAX3THBHLD, SA, Jensenjz, Malcolm Cowley
O WEKREDRBBEEIZE—LBA I TV EVIEL DY
WEicfREAINS The Razor's Edge DREIEME
RN HOT, - 2 3FHMEELTS
BIJEAT, ZOARAIAERIC S MAEY VWO T, B
VERC L HB LD, i REHZ S LIZHETHN
TW3EAXD S, BELHRZ2E5A50TH5H LA
#HL, REoOBRECHET I~ L0EREH I %, fERD
HHRITBL & > T 50,

UL, KEOHE R, SV -B7 97V ThHHE
RENT—HLTWAL, EE L LORCONTRR»
Bateod hidinve o, 4 x e BIEHBLTNS
ok, T~ 4 lBHEOBRIZE > LESRATER
Lizihidz s znk sicl@bhal, 79 —-0OFER
OFEBEY, T4y bRA FUBRBLIHS,
ZORS>TKAHLELA2RBHBHL LRI T, E~a4
OERELUTORBICOIIHTIMN B BTN
HEBEL TS,

1
The Razor's Edge 2, FHBOIIE—AWDIROR



130 BOR OB K&

BLoTW3%. L ESEIR, BYFE HEOE~A
ETh->T, EEMNED £ 5B THECH T2 T
Bo

EART Ve Zovid, MiZEEE UTE—RKHEIC
BMUTHIZL HTOBETH 5. T TR L,
BE#I, HE—BOFICR->TEE2T2DIITE,
RECAZDITE L, TROBETIIIZLL RS E
BERPE STV 5. HOFIFE 1 F LT, BaETOH®
EIRKS127 ) —DERREE RAZBELNSI
1ZUdoe UL, E—2EICULIDWVT->TETIZE
CATIZ, 7Y —-RREBHECAYB- ThHEEVRD
TW55 LWHEFTH S0

59 -T2, KEBPOFBRICL->THz5 ah
12ADTH 100 KEOEROLEND, BWHBMOBAIC
freBds 5> & LT e EL IR ADRRREL SIS 5 BN
T, 7Y —RANECHL TREZRE DO TH Bo

ZDEI7%27.) - BRAIER, EEONEOEK
ROTORBTH -1z {Hid/ ey RI|OHLI, 77>
ZILED/N X2 RETET, KA YOBN, 35112 P
E BB LTV,

59 ~DFTIIE, BADA ¥, BRIV =
Fa—V, ZLTAFVOBEEHEE Ty FL—
FADARDZ YA v b« 72T b Ltz bdNTe B
53, WhIFBMHKIEETUILALTHB. TV 4y b
i3, RV ZHRDODEBEITEEZALTT 2 ) 7%
TIBYTHY, A FURS L1 ITREBNS7 2 Y »
XL BRETAEETHS. DL, HHETY
—E DM, E5L LD BIVBAENEIZD > T
12o

YAy ME, T -BBBRETL T ) AL
TERBRL TEW 35, Ziud, NEOFHIcERD
BHETROAABSZERDV, DrRESLTABLE
BRBRDOIZDIIWNIZE S LS HEE»S Th -1
UL, 2oyt POBFCRKLT, 79—t
LEFRALSET, WETROM T E, 1itiEHcs
JoTWIzDThbo

Y —DERL, 1 FVICEILBRT X 2 H -
2o TV A v FOHEEX BT/ RHNIE, Hid
ALUZHR T —ILHRT B, ¥ v+ FBEHE->TVS
EET V-8,

"“And what is that going to lead to ?”

“The acquisition of knowledge,” he smiled,

“It doesn’t sound very practical,” (p.64)

EWN ST LEER T DTH HH, #Filticid, ‘practical’

(7) The Summing Up, ch, 65.

RZETRINIMBTYSVLDOTH 5. #IBHE, 7Y
—PREBEMCEELTHT, o s» 2MECH Y,
FRURERL R L) BBAVLEY, 1 YXVvOBT
Bl 70—k, HAOBEN?, 1 FXUITRD LS
CHBAL T 5,

“I want to make up my mind whether God is or
God is not, I want to find out why evil exists, I
want to know whether I have an immortal soul or
whether when I die it’s the end.” (p.65)

Bo¥TH 2L, ThudE— LBV AETHET T
1M TH 5. ZORIOEE L, The Summing UpT
b, A Writer’s Notebook DBEXTH 5 »dS0HA
ZEWTXADIZH, Of Human Bondage 3% DA
FITho1o 2FD, 74V 7’0)%&%@%@&&5
Y —EMTHY, The Razor’'s Edge TEABRHNITHE
BRERHE 5 T3 T — L0EN, ZZTLIDWVI
PR BEBRDUTL %0 T, COUAT, E—~2H
BEORHE OBED Y AV RINEL T 5 HEHELT
Q%o The Summing UpD Biie, OOV
THANTAL Do

il

Y IEN, 45 2 THREIORUCETH e~
L0, FHOI A5, 92 P HIBORILEZITIC
CERERDIETH D U ULBEZNR, BEN:
HEFROKRMIIL, T—~2DE3 HiRNSITDF LI .
27— VORI ERELTVNAE551, LTI,
T— L RESHLBIPoTO 1. £72 Of Human
Bondage izi3, ¥ X « 27— VOMEPLE B LS
ZINBATRBITNAT, 710 v THECH D 2HT
BIBHEDSH HHS, A4 TADEAR LSS & Bdd
BFOBEOFH I B 5 hizho1ze THONC 85
o3 AEED, TORPLFELTL 50 D7 4
Vo TOZRRE M, T—nD YD ThHh-o2 &
BLAATH Do FLTOVR, N FAuv s 23
18, MROELTHWIERL RO LIZREDR
oo BT A ARCELT, HHNETEE SN
ABREBEPHL LS 5T. DY, FOL 3R
220 L BEETIZLODIE NI EEHRTH bo WP
R BB, FE»L BRI AHOBO 2%
botzEd8AL D

IEHUML, LT TE—LERHEOBGEBEL TR
TUE T2 EEAHDR, 5T HIR -0 TR
KERTTRC S ->TLE S BRI, 749 » 7OHFH
WEREEU S 120 &, IV E—2TEST, B
BB 2L —o 0PNz - I Th - T,
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FHORBORY L DR AL, ZOROKEN I BR
RTINS 0. BCBIHLIZS Y — OB E
X, T r1HBOEROMFKETEH 1.

59—, RTCEETEHOE, KoTRAF (2
FROBETICHA S 2. COEEROMIZ, TV —E
MOAOHBLERRTEST, I ERMIZ LK
Lo TRRN R, PROBEMTCET LI ENTRDLE
BAENG, BELL L BIENTEH Y, KEHET
HERT AL ERED B

BERZ BT A=H AORBIELUWAERIX, DIES
x»B212. ULHULIER, 39—k, BELIZLHE
ABBBEBLALENTELP-T. TCZTH 79 —
2, . E—-LDBALRRPLTV S,

EELTI 53, HIETORNEREET A1 DICitR
ZAFELIZEHRALIZ. LL, R— =7V 2 v ORE
B, NEDORDILPLT WRRBEY, FEELL->TE
BRIz DOTRZWVIZA S e $iz, A2OBREZEZ
BOMTHLUTHETAHhiIC, MHrBERVHIDTHS
3d% ADFIX, REHLBROCTEL EYZZITEL
STWAB TSV e 7Y —iTid, & UEFEDOfS, A
MOEFCHBBEL DR 55N TVDi5, AM%ZE
BURZITWE X -12077, BNz, ZNHLEITH
BTN, FEROBITHS. 7Y -0
Byb s E, B, ABPEEHE-THE0EWS
IhizterL s, BEPHRECL-TELZIDTH %,
FEHEILLAHATRELNANE TRV e T
pH5 T, BBHIANIE, AMPIEOHBRORD
BrHLALEWI L3R EBEABNI e B L
YRR YRE->TTARREELIIOSLE, ZOAME
ATAENAHCEREIBZTEBM LY. BELIE
X, ARTI2S832RML, BRCERL, BHTELAL
Z, MIOESNIRMLOEME L TRITANS L EIT
$oT, BRABOBL L5215 N3L52bDIE
EEEUTWAD, IV -k, FHUL, O &BHORHE
LT, REZ0EB2REICT 5129, B
HEPEPRITWIOLALIETHAIT LB DN
1o fAIE W L TEMA/z b, ‘common sense’ (TR
T B EMELLNILNDTH S,

*— L OFTYE T B {EFEOEM T ‘common sense’ (T
b Do MBI YEZEZ LB, MOBRERIEHET 51
DHOBIE, ENLEMLEAVHALEIBA Lo -
2o VA MEIC L > TABRESAZLN, ET28IT
w5z, MEOHCRRA2E5L sz, ARHRE3

(8) A Writer’s Notebook, Heinemann, pp.291-4,

(9) R. L. Calder: W. Somerset Maugham and
the Quest for Freedom, pp.237-43.
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3 lpEEBENTL %,

For my part I cannot believe in a God who is
angry with me because I do not believe in him, I
cannot believe in a God who is less tolerant than
I. 1 cannot believe in a God who has neither
humour nor common sense, (The Summing Up,
¢h,69)

The Razor’'s Edge DH1:19444F1Ti3, A Writer’s
Notebook « 4 RECEET AR L BB YR L 1
5®, £~ APT0FOBFTH 50

Z LB T BB, The Summing Up
KHEBINTHSDEELALEDTH B, EHL
RINERES VDR, LR -HeHeEDL T H
5o

£— a4 v ReHNIzDX, The Summing Upp
HE S5 4ERT, 19364ED T & Th-1zo R. Calder
BIEREL TV 3 & 5 ®, UEORBEELZEHO
W3, ZAUCE—LESH, A Huxleyrzbor v X

 EEBEBCHIL Tz By, The Razor’s Edge

PHEAMUITERCHBELTE, F IR MHITER2H
Uice—oh, EROMBERCI bz &, T~
LORBIHT 2EODORIZYE-TVB2EE-TH
ELUFARVIEA S

I

Chapter Six i3,

I feel it right to warn the reader that he can
very well skip this chapter without losing the
thread of such stofy as I have to tell, since for
the most part it is nothing more than the account
of a conversation that I had with Larry, I should
add, however, that except for this conversation I.
should perhaps not have thought it worth while to
write this book, (p.233)
EVSKIDEXTIE-> T 3. COER, & U TREE
BHEERICONTD, 79—, e~ nEEDHETKRIBL
TWADT, H28KT, YEEDO FI <7+ v 2 2EH
JILRTTOBH, LLREBHEDPIT ) —ORERD, 3
EAERTHPINTNEDTH %0

7Y~ BELIL LN TS, /2, AR
PRETBEOKICHIZD, R4 THY G724 F
Ag@p?,tyf—ﬁQ&W%%ﬁéolv7ry¢
OFBETRIZTI~~, T1vax, VN=ZHOBKRE,
KA DR O ORFENLAABSIL, 2T o0 0K
BMUTUEW, A FRUIEGIEE T, Bh 23k9
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TBRCHC Loz, WHILE Lo, B
ARSI

R, 70—, F92 FBCRD TESENIh 12
BOFEERY, v o I-HoRBEORICRE L. *
VA PRTR, BRIAMZEET 50, AMOREH
T HIZDIT, MR DOMITE->1ZEOIETEFHBHEL T
Bo UL, ZNT, £ ST OTHE
PR TIERDIZ, ESFBILTCS L Ohe AEIZE
BOEO—BRTH- T, @A@EE@% 1> O ifio
®H§K&9T%iénétmoﬁ!®%@m ZOH
BICHBEL TR IS ICBDNIZ, =—4id, ZOA
oW T, DI HILEE-> T 5o

I have only found one explanation that appealed
equally to my sensibility and to  my imagination,
This is the doctrine of the transmigration of souls,
(The Summing Up, ch.68)

L LB S RROBRTH 5 & ThiE, &
XD ERERL-TMAAEMNTEESL, FTicf
AEH #» 58S, HbhAaDE THY, HR2ER
THLEETRL 5. BE, 1 FOIEHILLIE, BT
D7 — b+ e o hYBEY, BETIHEFET I -~
ELHRBFLEL TS EELTEDIZ V. UL, PR
ADT ) ~itid, BEOLCATRIBINREN S -
7o B—4RiL, BEELEEL TV B AL 0
<, -

“That’s a very difficult question to answer, I
don’t think it’s possible for us Occidentals to
believe in it as implicitly as these Orientals do,
It’s in their blood and bones, With us it can only
be an opinion,
in it (p.257)
EBEZNDTIRROPIs0. ZOBHER, EME A
EVIEROFEEED->TL 20 Th->T, BEMN
WWEERERL T A, #roRAT, BeE
LI~ % BT, BOHOKRBICH 2 ERDO1 > FA
DL, BEZIOMBOTH %0 79—k, ZOH

RITEL T,
Those people believed not halfheartedly, not with

I neither believe in it nor disbelieve

reservation or uneasy doubt, but with every fibre
of their being, (p.254)

ERBERRS LTV 5. IZHENTSE, 79—, B
ERELR2ELTLNZ ABHTIRZL T, HOCOHD
HZEIEET AMPELIIVDTH bo e » X—Hic

(10 The Summing Up, ch.69,
(1) A Writer’s Notebook, p.292,

Bl B0, LA EBHDORETH 2MOFRHE
EREST, COFHL, AYRdEL 5 L 2ERY
I, NEEERPASS ETARUVEERE L R IT
i, BOPERERAL IS, BERCHPEBT AL
BTRBEHATHNADOTHbB. BEAS > Ficix, #
ZRBUICEBEL T ALDBAEEREET 5. 7Y
i3,

I found something wonderfully satisfying in the

notion that you can attain Reality by knowledge,
(p.261)
EEEY, HENC X DEGET AT, BRLWERRL-T
BohaRe kb IHEBTIIH 205, ABORLEEL
RENTHAHMC I DIETIZDTH IS, BIE
BLETHHENIA  FOBBLLLOHRALR, B2HE
{LTWBDTH %0

E—LDRESTEY, BRI ZETH T, Tﬁ
KEBNT, A dfHLUTERZE— § 0, *
jective truth’d® G 3 LB T 5o fHidik v 7:—%(
KA REL 08, HEOEEY, BoFEtEH%2N
HCHFL TS Thotle TV ~ET~LEKED
NER, BREBEO-ADE—LONETHY, €~
L%, BEOHSORR, 5% 5> THD TWBD17
EBALYe UL LE—LR, HBH KDY 0D
RN s, fhovdiz 2 REOMIC REw 2
Mo TN RALHS &, Z L1277 ‘impressive

fantasy’ADiz 3 X 7o & R,

It (transmigration) does not explain why an all-
wise and all-good creator should have been willing
or even able to produce error, (A Writer’s Nole-
book, Heinemann, p,293)

L, FREOHENSBEICRS>TLESDTH S0 D
30, HFURENCHELIIOR, o X—-Bic b LT
TERRVAAARRE OB TH - 720

LIAT, 7)) —BERECKTEBENIIDTHSS
o

VI {1 » FREBLIH 5RO &, #Hi, B0
fete AEEEN I LA A THOHZEAN . 20
B IR S A8 d Lo EOEL 3k, HOO%
BoTLE-T0 ZOROEH%, 79 ~HROLHIC
FRL TV 5.

I had a sense that a knowledge more than human
possessed me, so that everything that had been
confused was clear and everything that had
perplexed me was explained, (p 266)

Cbs, BEORD TN LBEOREBTH Y, BRT
Hollo ZNIHENEEHG—ULILHITH 200 E 504
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AMaLU b0, ZOMICHKRb-TIER, BE,
18, HROEL ST 2BENL, Z0%E5 Y —DD
PRNT, MO TEIEILLTNEDTH %,

LdL, 79 —OHFERL - TBOMER, o0
LR BEBLIZDIZS D b

HRIFOBNT—ED» — DL 52 4DTHY,
BUrt#Las, BLEIFELLINE, ¥~ 238
JonznpiZE w3 HHEI 7Y —3RFEL, ELWE
HOOVIB S, HE RSP ATHT B E NI D
¥,

« Jsn't it possible in the same way that‘ the
values we cherish in the world can only exist in
combination with evil?” (p.270)

LSRR ZHTOTH 50, BAFoe—2KLA
Bz, ZRHRL T 3bIITid2V. fER,

“The best to be said for it is that when you’ve
come to the conclusion that something is inevitable
all you can do is to make the best of it,” (pp.270-1)
EVDELARELEL DI, ChEE—4E, RO
L IXERBEL T 5,

1 cannot penetrate the mystery, I remain an
agnostic, and the practical outcome of agnosticism
is that you act as though God did not exist, (The
Summing Up, ch, 69)

ZLT, SERINDHFERL2->T, T2 0BE
i, ‘pattern”1 OUEHBHTL 2DTH 3. 2% D,
ESREENDAELLS, FLRT TOAEERE, L0
SOOI T THLENHIETS %,

AT, $HI—EIOUT, 7Y —DEAOHEE
hiR->Th LD

HWOMFRIZ, MOEE, BHONK, BOFEEEH
2T, WBOWLBERERDBLETH 1. L
U, Y2 +ROHRBTIIFET IV ZORPED
TNz dDiE, e A—-BOBEOBMHTHY, £
ED—HBETH 70 UDHL—HRBWT, BHEKS
BULPWsCtoTr W ERENRE, BEALLTO
BABHBLTIEI N OWVDH 5. BOMEIC T
L, hE o BRCH 2BEOHMERRHL VS, &F
WiEM R ST B TE DS 1o T TP
b, 79 —CENBHEOBREYCES VI REVE
Bz, MADBEONERDRMEIIEE >TLUE -

19 The Summing Up, chs.15, 74,

19 BWIE=Z ¥~y b =—n02/)H HE
‘#, p.186.

(14 The Painted Veil.

155 The Moon and Sixpence.
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REWSFRHLUWHM S AL T, 249, Bhikz0R
DT, ILEAE— 2, BOFRBBE2ETEYAAIT
UTH, ZOERD»S FERSHERZRB % C L3RR
Thbro ZORAIIE~ L OFRAFRCD 50 1703,
— &, PMHKELT, FBlohd 0WER S T
TRIZNIZA 5 D

79—, 1 FORAOED T, EOLORRIKE
FEEATNIZE) 2 ¥ OTFHER2HNI. THEOEIR
T, HoFoEEY, ERA, ¥R, ERosABERK
B3, THZZHEURD T A &L ES.
79—t &> TREZOR, TEOEALY LU,
TEDOANEZDEDTH -1l WERODL SE - T
%o

But it wasn’t his teaching that was so remark-
able; it was the man himself, his benignity, his
greatness of soul, his saintliness, His presence
was a benediction, I was very happy with him, I
felt that at last I had found what I wanted. (p.264)

E—~ LD,

My concern is with Larry, (p.261)
EE-TWBDE, T—od, MREHLY mwz%
HC X HBOBLERLTVA L ERERL TV H,
4 The Saint DBIE > Mother Superior(d jzxfL
TEORRY, BERAD THOTHW 30, RENE
FIFIE LT, 5 DARE L TOENCTIDNIICD
T&5°7U—B,Eﬁmwu% LD IZE Y izh
5b, HR. ﬁgkCAEOD%%%;EX?éﬂiM‘AF&!
ELUTHLN TV S . HOBECRIODOBERINZDE
FENLTNT, E— 24143,

..he had a smile of great sweetness, It was not
a brilliant, flashing smile, it was a smile that lit
his face as with an inner light. (p.29)

LREL, BADI¥RARZIBAA, Hdd IFR%
s X5 ANPEAELTVADTH 5.

v

79 =, HeotRIcFEL7 2 Y s AETHIE, —
FHEBHEOHRERETHI 7 AV HANZLBN B 5
2, 7~ L EESBRERLLN S, AT B
ARRUZRBNREETH A5, BREES LTI,
MR TR AR 2> T be L&ty A v b
EAYFWRERLUZIFUEIZS 220,

29X o MR, BHYFE-LEKDOEL 5 DAIATH
%o YEEOE - 1219191013, 5084 Kif 2@y, &
DEL, B OB - BT Th -0 JRERR
VWO BBRELTWT, HicE 3 oidTiHRO—
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WED S DI Y VS EED Fo ARDHD 28 Y 1T
Z, BRI LTOIY, EHRLKTEHOSOERE
UTEZBRL TOIZS Live UL, ZHIITICHEBKD
HERIDH o120 =7 4 —~CHBRALRZHL C &2 X
DBWNIT L TW DD, REZEWRE s, KitoE
BHZIBEDLTHIZS L V7 —2=7OEROH
BT, BrEE0BZE0—ARSRAIED, BITiZH
SIBONEFIRANTHETH 100 B BT,

He took no interest in people apart from their
social position, (p.7)

EWV ST, ‘'snob’ =Y Xy P ORBRBRCENE
bLTW3. LML, E—2l@KRDIICKHEXZA
N3 &N ile

If T have given the reader an impression that
Elliott Templeton was a despicable character I
have done him an injustice, (p.8)

Y4y FFE L L, HECEL TNT, [dre
BT OBTH B0 AR L, BFZH L) v
YEEHET, BLEOIDIKMBNCRLTd N b0 £— 4
Kiciz, cok>icEL, BT, HEOH S AR,
&5 UTBRYRELE D D Icob E REETLS 2
5720 REUIKBOBRET, HR P h BED0d 2R
BThbo I MDN—7 1 —IKKBEMBIZEAL B
OKREIO LVEHEESTICR - TL 3, EMETED»Z
ARTHD L EDBDFERIEEMBRIT TH N Z. £~
L, =) Ay ik, Ths OR#H 3 A% EDORD
s, BEOXREPBRIEF o< 74 VX 0%
BUB - TOADIZAE 5 EUDELLI VS5
#iF ‘the sad Don Quixote of a worthless purpose’(16)
Tdhbo

=YXy OSEREEY R, KREZOWDA v
1P TH-120 79 —EDDEHHIL, O F XD
FIEE TH DL EH0 BRNTEU IS DTH 5. KK
BoOmYFy bid, YHITTHAT Y —ILL> TV
P, BHABLTWATY —HES RIAEDEN,

FINAENT, TV~ TR, =V F v FITE
ST - DFNTH 700 X, 1 F~0ds, BEKX
DERFI L1 ERIBTACEREATVIZ. 7Y =
2B, PLARF 5 ABKSTL B E, HEE
KBz YAy BRI

“«.When youre eighteen your emotions are
violent, but they’re not durable.” (p.38)

Thhboe V1A DRBIHTMFREAT, BRTET7 2

{16 p.233.
1M p.128.

HHLOHT, RXREERLFN T, HFE bt
B 7 2V AAT, =) 4y i3, L4 dgFx
N DIEFORFEI EBbhi.

R, 1R TLL EEIBL, T TATEY
REEEFE LR T . E—LEKOHRE, L1k
BLI{BBOBRWRTHY, RETH-12. 1 F ik
AHBE ETONICEUIRLIA TV E2AM, £
T A1929ED KBV BES1ZDTH b o

LA BETIEWE, L1302y 2T, 0Wod
TEPFRASABBEEC STV AF N LVILE
i3, TV 4y rBISH, WETIR, & LPRVBEA
TN DT /8= F TELTVE. =04 » M, K
WHZAHRPLDUTH 10T, BERBLIIELD
P, VT 2IBRIEAT, EHOBENIIL L O
KB EN Tz, LD LHFZERITIBTT, AXH
12 S FLU VRO EHSH LA T Ie 2L TN,
BADN—7 4 —Z b0 EV S, BTE - Tid
oLk BENERICES . - L EOKET, A
EOHEBRIIEL O TH5H, BROFIBILLT,
—~5 4 —TIBINT Yo7, FERMEF T ‘arch-
snob’ AN CHELTz= Y A v M, HERC W 35 HH
, T-LRIRROIICHEIMSEV TS,

“Mr. Elliott Templeton regrets that he cannot
accept Princess Novemali’s kind invitation owing
to a previous engagement with his Blessed Lord.”
(p.231)

\

U4y FOBPED L, ZBUANGHAORIAS
TWboe EB—uid, H»OTORIEROBIRIZ, T DV
THBBL S EEL THL0I0M, =) 4 » AT
2BELVAE, ZSHRE Iz THY, &

© FBEROERPHITH L. T— 4%, =V 4 v b OERE

2R UATHE XD TS50, BliizE-T2L5C
BOYEINAERAL, —HTR2—-EI2THAELED
i, ©PEbTHEEBMIEARRYS B TNEH-
T30, =94y FOKRIOL ITHH, KEH
THEBOBY THB. EHRLIZ A4 ORRICHT 5E
BThy, BROBIYEDCHTAELATHD. £—
nix, BRoOBHCHLTE, ABKEANTLIZ LR
BN otle Vo DL ST, ZENZAMGRERHX
FFACEEoT, 204y MiE, BHS EENID
BY-iR—V22RHTH. EEE, T—2oK, o
PCHIzbs =y 4 » F2ET, B2HWAU N2 -
1Zo

An old, kind friend. It made me sad to think
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how silly, useless and trivial his life had been,
(p.232)
EVWBBEY, 2V Ay rDETRELEEDIL, T~
LEDODDL DELAR I EBA TS

ZNTE, 1 FART L1 lzb%, 0K ED
LICRTHABDTHS S ho

1R, 79 -OBATHAIIK, HAEE

RBPHS TEEL TV 5. BIBD X 51, Hinil
BEUTHEBNZT 2 ) W IBTH 5. BZOWVWL, RER
EZAEHBD, 7)) —ORDLEHOHFITIIELE
BROFET, RiFORRE, HEKERT DI, R
B2l OBBOEDITE, I RBLTVE. K
b ERARS TN D T Y — & DERICRCT A D 2w
T, FREDH S 7 L4 & OB T -20 8 BR
OFNTH-1e UL, HFROLOERE, LW2ET

b, 7V —RHWMEUIZOEEBRBATN . V71— .

79— L OFEBERPHBCHELIDS, 7Y —%H35
DN TOBHORNTH »12. ZT K3, KOF
B, BEOBAHL I, BOIVELULIHEINTHS,
E—LD4 FRNBIIL, 3T Mrs. Craddock iz |,
Bz, THTHTARLIMVDHE. 7V ~2FE>TS
VARESTZDZ, BEOXRETHA /%y ¥ 2 VIR
TWIDS THHY, 12125 9 —DFREER Uiz Isdh-
1O EFIBT B 4 F L ORBERENT

“Come off it, Isabel. You gave him up for a
square-cut diamond and a sable coat.” (p.198)
EBRL, 1L REBILTO B

V74~ TE YRS, AME»BEhts e
TH4FRVIEHLTE,

“What a liar you are, Isabel.” (p.291)
EBES S FEHORER D ELT, V74 —RFCHE
VRS TIDIRA FAVIIEETHEL TWVDe V7 1 —
X, BT 3REFEHLIERRTE-T, B, B, W
EVIBAOEFECERBR TN E LS %, YRED
TY~BRIBIELIZDTH 120 4 F 0L, Lol
Mo, V74 ~DALIZL REFRPENILREL, BX
PEOAMIZERD DA, - AR,

“.I call a person bad who lies and cheats and
is unkind.” (p.197)
LE-TV 71 —2RBLENME, ZhE{4 ¥R
DXL T B V7 1 — 2R AT L THRE

(18 Christmas Holiday.

(19 The Moon and Sixpence.

©0) The Painted Veil.

@1 p.155.
@) ibid.
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Weh-12Did, Hizdbaf ¥RV ThH-Te» S Th
Bo UDLENR, RDOLHXE-T, 1 ¥XV2RDE
LT3,

“My dear, I'm a very immoral person, When I'm
really fond of anyone, though I deplore his
wrongdoing it doesn’t make me less fond of him....”
(p.294)

T, —REC LA ETRH B, E— 4
RiZE-T, A ¥<XVOFELES, vy 7 2EL I,
KRB TH -120 WRICRIT TS b DiL, HLI
IV IDIITH D I, 105FEREY L1214 F
NVDELIE, ROLICHEH TS,

In fact from the pretty girl whose glowing health,
high spirits and brilliant colour had given her
attractiveness she was become a beautiful woman,
(p.131)

Fr4RonTh, - A&Liﬂb; SEBERZT
3o LA, %%mmoéﬁﬁ B2, HET
PBEIDND L D 2P BIZY, REBUTHERSH
Thh, [V FEAMZEITNEFTH 5. 17h
PRI N @

I had a real affection for him. (p.295)
EE-5TW3e

BT ae—sid, COERTEH, AMEORH2%®
BELUE5, BALRD—~x A 2, ATEROIZD
CHREZ BTIIEKA M) v 72 72 RO 2 ook
RAUEET, SANCELSAME#XTI T %
Tiid, EIVDOA->TL BEXIXS0.

No action is in itself good or bad, but only such
according to convention, (A Writer’s Notebook, p.2)

BEOCADL 5 2mEBBRIX, VoI THRERICEEE
LTWADTH5o0

Vi

iz U T8d, The Razor’'s Edge OE»FHN TV
BE—~LIH OBENARGRE VD L OI, Frds0
TRIE»D H e MRDT ERHSE, ZHIEARTY
—ZRERBL TR THB. Hi, v+ x—00 &
[Ff%, ‘detachment'GD %2Ho> T BDICH, v xN 4
—®D, fA»SF25[L L5 HBER, i db L
28DTh-12e —HT Y —id, SEHRZ 200005,
AMIBWHBL 2V BMZLWWBINTT, BHOA
RILERZBLAIRALI I L—-F2HEoT05. 417
~ovitid, HRBUATHE»EES &, EREOWL
T T Sy ~DEBETI o120, E— oK
Zh% ‘goodness’@ DRNIZE S5 EHHAL T3,
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EROIIZLERBLTELEZYTTNSAHF 20D
LR, REDV 7 —KRBLIZDE, 79 —D
BRIDBENTH T 2L THOERIIZ, BECR
P LLEbhT . DX i, The Summing Up
T, HEFEXORTHRIBELLIORETHS LHE
Ure—20id, ZOBRMITELTI Y —28ELIZOT
»BEEBEALNL S

V—uTY 7 —DIEOBTERA, T-LRE
BHRICHNIE, SV -, &BRIE55A, BOED
h DLBHUNZE TG TUE > T\ e HOEE
3, AV vy T RPHL ESWILEOELRALT,
W #&A, ‘self-perfection’® TH 3. i, 74
HOD L HIEHE—D, HAEBORIZBWTS, ‘3
Py E—JIDKFPEFTREIEDZ® TS
EELTNAe 2D, 4 FOBAIZLD & 5 TRl
IR, BEARD B AR, B BH3ED
STV EBL TV BRICERET 5iCi3, MR &
BIMBETH Y, MRS TLTNLLS L EELT
WhHe LAY, TOHAT, T~2KOEALHIVTH
Bo MITE 5 TIX, &BIEETEILVEETHS. €
—~ LED3,

« .. The only thing that may make the kind of
life you propose possible is financial independence.”
(p.272)

ERBHUIZORHL, 7Y —id,

“On the contrary, financial independence would
make the life I propose meaningless.” (ibid.)
LIRIELLTWVEY, T2tk oT, 'SRABDEN
BOX5240T, »3BEZhMGThE, fIDER
3 3FL BNV DTHE. TY—id, ZHE—
LEFER2 - TOT, FEALHER, - L0880
BERRAL TRV EY, BROLLS, 7Y-&7Y
—Th-T, Blsb DRI RE > TITBIL 2Tz
50D THBe ﬁi BERBHELEERIL, 27V
~®E§¥%bf§§ BHOREEETES LK
TAHEVHHFEORZRBIRU 0 2 LiIZEB L HILY
bhHo 0Fh, T~ ARPHET I - THICEHB LML
B, SU T, FhEBTRL LI > THBEEN
DThH %o FHANE, —ARRAL X > LBNTAL
@ ‘pattern’ RHRELIZOTH A, ZOERORENT

) The Summing Up, ch.77,

@ Christmas Holiday.

o5 p.272.

o ibid.

o) The Summing Up, ch.32.

@9 R. A. Cordell: Somerset Maugham, p.156.

i, BNEFNHBOFENS 2 1LDITEFAL Do

il

PE, 2y —%2hdiz, =94y boA FAOL BN
IWEHE, BRAPHTZ £~ L0RF24HFLT
X1z, 7Y —DEXHIR, ANEOBKRCHEOREDE
REVSTET, HOE—-20BAERZPALLSIK
WESTHBERZLTEXWIZA S, HHEBAILE
olERiZ, T—aPBIBELE ST~ Tdhb - T,
The Razor’s Edge T3, NEOKEBRISHETH 2
REASRED T — T2 > T A, WIFh b FRELT
Of Human Bondage CRHT I ENT X %o U b
L, The Razor’s Edge DD —oi%, Rikhe
X—HZB P339 —, BOBANE, T- L2000
AECH Do MBSOV TOE— LOHENEOR
BEDOLDTHIMIESAELT, dS, ZOREDKE
BT, BCORENERZPEHRUIC LRI E®RY &
%o ZCIIRAIAEAE & LU TOE— LD0OEE, RYT
LA REDPNT D BEBEZT - T, BudsieitT
1LOTIEEVe BROBESHAL XS & Tr8DE0
BNIEMPoIIDTh Do ZLIHBEDELALEH -1 B
DVhW 2 ‘pattern’ {3, RO LN AE LW D BEH
WSl > TN T, 2hud, b T — s DEFNE
§HERLTV S 2 2HE, DRV ENA
ERADICHERCESIDLEVHSHBETH 5T,

COVERD S 35—, #INEHR T 5 XD
i, Of Human Bondage %> The Moon and Six-
pence T HA~T, FAROEEBROTZBLRCH 2. L
D% T, Cakes and Ale OEAREY »7 ¢ =1
i, oo o—OIcATTLE >z FARC, 2
Yy—i, =Y Ay b1 FRVVOBRERICADRTLE
> T bo ZOFERO—DREATH S EBDNE. ®
—nEi3, EAREONFEREL TUY, EAZOLO
WD FL L EITYREVDT, MHEES TOHR
BELETHL 3, FY v 74— Fitl~tug, 79~
KEL U TNAEDIZ, 7—2d5, BREVIE
WHEOMBETH 31210, EERBEEENIE»S T
12758, 9 —DNOHIC A TEB X Tldkd -1
175 95Me L, 7Y —ORERRERZ, URELA
BESEDTHDEBAAIDIC, ZOEBPEZRELT
B - THESV. HoBERSD 5L, FUPBRCE
APEESEE, 1 UASRUVERE VI HIRY . 5
U—§%®§5Eﬁ%é,ZbU;i?VF@ﬁofh
DI ENMEBEU N EOEBEZEL 340,
FOHIE, 7Y —OM%EIL ‘spiritual smugness' @)
DBEIRIZECOIHMIPLHTLADTH-T, LDLD%E
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A, COEROBILLSTVWALEEIRDLENED
Thbo

DRy, CORROBIE, Y 7ML NER R
AR H 2. ATH, BEEBRSBOOIZS FX
NTChH Do BRIZ, EATERDH BN IRTH S
—HTINT, AHOHEKE R ETEDORE-TZA
5 Ch b0

DL, A FRVP ) Ay P RBEEE R
i, 791, REOAHPBAEINIZEORBMT S
Bo i3, T— LR ESTOETHT,

UHL, TORARE— AP—BLLHo TWT, ¥
OBRET, 70~ 2 TLAREATE>TWA.

I am of the earth, earthy; I can only admire
the radiance of such a rare creature, I cannot step
into his shoes and enter into his inmost heart as I
sometimes think I can do with persons more
nearly allied to the common run of men. (p.303)

79 —id, &b BELRLMS T, ARLELAUL
Db DR SBEBM LRI/ B, 7497
AL IS, AR 5 OREE, - hEHHRDE
", ANEQHBTH B EEBATVS L5100, B
REOCHTHNNZ7 4+ ) » TOEROELL IR, 7

" = ‘ 137

) —5 IRBRU LNV BE5 L, E— AORWEREE
ici3, Of Human Bondage DIFEL 3B RHEI
BhHroTEBbNb.
BRUTERE— LD, FHOWNT IR HE
Th-12e UbL, ) —ENBBZAR O
i, T-LOBENOBIERLTVEL, TLHOD
BErT 5 A b, BoAWEEROMRER & s o1
Liza of Lambeth OB/ M%Z LIS L DV D
%0 2L T, BYpXBMORTFTHINLTVLZY L
v R4 TV L OBERNZ, T 080 FI R
BHINZDTIEIRPE I e COTADE T HKE, #
B, U7X FELTOE—LORRE, B4, €
—LDEENH LI HCEDLNEZDTH S,
f R’
The Razor’s Edge 5 O8IA & MECix, X

TEBL%2EM U2 77 A Mg, The Razor’s Edge,
Collected Edition, Heinemann, 1955% F 72,

X ®

GIREECHTIZE OREKRO
SRERE R : W. Somerset Maugham, W5t
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Lord Jim #ic D\ TH—EK
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Imprisonment and Liberation

An Interpretation of the Motif in Lord Jim

Gen-ichi NAKAMURA

I

Joseph Conrad {3 Author’s Note AT, B#IIK
ROy — Fef-1tEE2EL Db b T, Lord
Jim & XA, bILBEOL A THEL T, #ic
Blackwood ZEDEBETEELIZLARTW S, Ud
L, BEDOBC oW TIX THRHRT A HEOHS
Bl EUTKIMBO =€) — EWEFRETHA ENH
T bz 3B 2 U Tnize & AT, Eloise
Knapp Hay |3B¥IDOBTHE & 18994E10 A BEBARD C D
YVER R LT, Jim O/ERRIT ST 2 SRS
DTV — kY, BEOBICHIZKBYMALNIZED
PPEVHERS HPERERPERHLIO, 20— FO
iz, Jim pERYEZEHRT 5 5 biE~OEN %
BN &R, BB THDORE A LBEHENTAZERL
T EREBRENTVS. COBWERERICINAS h

zaduhix, Conrad BEDEEIC 3 EINTED, 20
Y~ FD Jim 0B E2EMIC Lord Jim D%
BIWIS EEALLHAINS, HBHOE Y —F
i3, BomoRiEET Jim BBREO DI —Bo
BH, HyEA—KRVENBEDNS 5. T 0,
Patna H@gRsic Jim O & 3 TEI~DRE# 2233,
B [BHG] 3 TEBESES L L TELI LSS T
{Bo 1] & MBHOIE V5> BEHOMIEDS Patna
BOHBPRM OIS THHZHET 2] 2R
TN T &%, LONROERO—DDFELMY L83
I3 cEBbh3,

HVED S 5> —o0BEEA L NB D, BHF

Marlow OEHTH %o Jim OYEE% il L THIET &
H b5 E TOR (1898~1899) iz, Conrad i} “Heart
of Darkness” %5ZRR L7243, C o);:[:l:G, Marlow izBi
RABHVF LA AV EBE SRR ZHEL I O
D& &E/NS “The Lagoon,” “Karain” ZDFEFO
Iz § /Y FHEET 28, “Heart of Darkness” %
Lord Jimizi7 5 & 5 o @M BRRBEL ST
Vo &bl Lord Jim T3 narration HSEELT
$bh, Marlow (D narration OFIZLL DH D sub-
narration HF ST %, Conrad $ 55 T & £ TiY
BCEXABRHYDOANHE LY — FIEEDA] INT, K
fRMIZRRARYIC narrator ODEWEYICBITTY 3 T4
—~ U2 FEMERAINTNADTHS. L5 UILFEE
DEIS b WEDBIED—oI TS h L 5o Marlow
BERREL4BEORDYORITHY, B5ELDL 20
narration HSI5¥ D, HEIBFEF TEL L H LT A pause
ZEXEHS, —BHCEIRDIBETH LD, B4 E
FCid frame narrator Tk 3 LPORATELI NS
2, EETNR LI Jimic BT A DR 5 Bl -
DELNHETH 5. £AIDREOFS T, Jim (3%
OEFRICENE ZBLERERT, EROMETIIEED
DAELTEIBRT S, & A, Marlow DEAHS
2 Jim ZHIAHO & 5 i h b . Marlow (3K
HARORT, Jim 2RACRIZE 325, HiFRER
5, Tbivbhoffg (one of us) | & &2, Fi Jim
OEMRE L LTEYF2 oL %o ‘one of us’ &1 5
key word 3&EZBL T, WEIZEERAIN, Zh*
NOBSTSL TEEN S EE 2 /o, HRIV LR
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DEHBFBL 3®B L TH 5D, Author's Noteizis
WTEEE [HRBORY 22 LT, BROBWERTIC
A3blLnceid %Ry s & Thud, Zhig ‘one of us’
Thb] EBNTVWBe (pix) ZhWA Lord Jim @
EEiz Marlow o Jim <39 2 — (4B % - T
VRIS S 7itve Marlow ZBIAFIzbCRD L ST
EbL

‘I have that feeling about me now; perhaps it is
that feeling which had incited me to tell you the
story, to try to hand over to you, as it were, its
very existence, its reality—the truth disclosed in a
moment of illusion,” (p.323)

ZDF|Hix Patusan TOBOHZ2RXIZ$DTHS
#5, Marlow HECD feeling Z@BL TTNTRIES
5L TOBAICERLIZN. 2 feeling T Jim @

IFTIMERE LA, BRZL— FTENL 2FED

549%, BAsisid Marlow %@L TR Jim ©
1372 ¢, Marlow OFRZALTWA Jim D TH%o
COEBMI: Marlow DHRPAZEEL T DVELD
HEIIH Y i_fik‘f‘: Bbhis.
BRLrzz &, $1ETD Jim o ERRORE
BOWAORDY 20BN, BECR, EXxAshi
WA TH2HM, e Conrad HHDOFEBROR
EHBRHENS, Jocelyn Baines 3fEfd 5L <@,
Conrad siE Poland %2BkorHHL THREH T >T0H
RIiL, BEINRPEOBOGEMESOMEND 5.
WHEHRELDOC E2RE LT ‘Thus the sea has
been for me a hallowed ground, thanks to those
books of travel and discovery which have peopled
it with unforgettable shades of the masters in the
calling which, in a humble way, was to be mine,
tooy & B -T2 Ws Jim %2 Conradd & DAER
2iphsws s, Conrad BEW, WOETHHWEL
2RNTOICOII TR 12 The Mirror of the
Sea DT, 18BLETBEVEZE LS RO+ 7 v 40

HHRORME 2RI 12 & X OBE R~ E B~

Eibip 50 LRLREHME— HTRAATHS B
Bil:b %R T, Conrad i28WAMUE 1088, ¢ h b ik

[PL2/LNC eV ] THELBBTIE TBEDD
BANLNEZGBHICR>D2 | CEWPTREERD, BO
IRRED, 2O8IICIBED, BUDT—ABIOR
Ehizhizlwnd,

—5 Jim 28 3T - he HEMECEEREI
DD H v 2 —~DFEHAHH, BEBOTEITH T
TERIITEDY, [Fi] ~OBE? T MR ET
o UL ZNZRE DR, BEDOIFLIRH

BB EC A, BICEFOBRO [EHf]) L TEHO
SEPHEY, oL RERF » L AHDO I RET
BLERERL. (pp8~9) BT IHABDS ETAM
OREIHE % RBRB S 2BOHFHORE | 2RIF5L
E 32, BRLREBO—FHELTZ-> Tt D TH
%o (p10)

EETNNR, 2A0%MATO Jim T38RI,
BUBESTEVWIBEETH S, £ TO JimiTi3HHfiT
H&5 a0 Conrad DERDEGYH 5 ERoN D,
FOEIAFELNFR, BIZHEOHLTIIBERULZS
KW DOTHB. UL Conradiz & - T3, B
nhlz T818) Th-Th, FEOVWEBLWLWERE >
1TH55. 2RUCEERBL, Jim 2l &its-
T, T8 2BEITAEBLD/PHOBRTHS L
Bbihd. 20IHIRIBEZAOER TR S L L13E
TR, ZhUNOBHIFO T ) X 2B LY
AEITHEBETH -7 > T, Marlow DEFEH L
RERDEDTH Y, FROENEDBHEE s - T3 &M
BRIFOFR2RBUTIEDTH -T2

WL DVERDER EOFEZ LA LItve i3EAL
OED Marlow iz k> ThInslE, B TER
Bz @ERHE 5 DIZMRTHS 50 FOXRBUIEBH
iR RY, BRESBIUKET S L EBH0. A
T, SEOSFE, 1 4 0r )4 OEBHHEEL >R
RIERZ 5 LT3 36RO v L -9
LB A HBOTHES VA5 BELBRSHED,
CORBETHERYIN, TAROLENRE 2B L H
Fo BlAW = T /58— « K F NI B HRATED JimD
P22 - 25T 5 K& 5H, Patusan ¢ Mar-
low p3 Jewel DIERHNHEDHF LD I 5 A X,
Patusan %37 Marlow 2RI TCREAFHORED
Jim iz U, A RO#EHE L BEERCEY, JimoanE
PENT ABH, HAVIFELREEL TE2HI5ET
3 JimiT e b9 TEL Jewel itfflL, Hikizy2E
PEBICBLBHEELYTH S, LDX D SHEFEDH
SRR & 5 WIS 5 08, Conrad /a5 % FpRs 2
12D OEE g s %, Conrad DEBDHHERHBIFIC
ZILL 2D, ZOBRNBEOCSBR2E-> TWIL, &
SOFERBIINC Y TooF T3 B3,

Albert ], Guerard I mist, cloud, veil 7z ¥ D4 x —
UMEAAD deceptive Jz mood REPEANCEEL T
WA EERBLUTONE®, F12, 'dark’ o4 2 — 23
MR L Mo %, C OVERODEE; undertoneiz ;-
T3 ik, ZL OUIRVIAETS L5 TH B,
(AR CIIFBICEETA4 A Ue V1 2FSMD EL
T, ZDBEICINT, Marlow DH%2BLTRIZEA



.

AD TSE] 2 TRED] BEXOX> R0 THE D,
F72 MarlowDHBORERZES WS D TH I 0%
STWETINEBRS

I

Royal Roussel |3 Conrad DO/ iCI3BEEOARIZEAY
INELH, LOEFR~ENH L 5 &5 Ao LRd
£ Z FiTEEH L, *such a horror and longing drove
Conrad from a landlocked part of Poland to his
life on the sea’ & #hi~, Conrad [ £#$ Poland 5
[ ~RH Uz & oBdi%e, HEOEOFEEORHM
DORICREHBL T3 M, Jim pSREREDFES Bl L
EH LA A—-OD—FlRRIZH TS0

‘it (=Jim’s mind) was like a creature that,
finding itself imprisoned within an enclosure of
high stakes, dashes round and round, distracted in
the night, trying to find a weak spot, a crevice,
a place to scale, some opening through which it
may squeeze itself and escape.’ (p.31)

Patna Bz v/~ FZhA K, BEONOBEX 2
Bt X > THRToHNI#BE (A threat planned by the
tremendous disdain of the Dark Powers) OFH T
ZHhH®, Jim @ jump ik, ZOBEDORENS DE
BEoRHIcM LS holie UTFZDZEY — FHD
EEHEREEL T, COBELENTAIIV.

Marlow 3ME#EHEEOR T T Jim & 2 & iZ%%R
THA%B%. £LUTEORDIH, v/~ &7
THBORRE JIMOOH 5L o MosEREZIE
HBOEBRD S JImEFE LY 5, Zhucdiud, BKR
BhL S H LU % 5 /s Patna B5CE, 800 ADEIH
ORI TE D, hm®M§%ﬁ6®§bnk3
Bo 1o MEIT AL LHRARBTHY, hmuﬁﬁmﬁ
BiewEons. BEFOHHSL RiuZ, 2hidE i
B EHE~DOBE 2 THRIFOBETE S -1,
DT &L, HCEBECRBOEEAOHRENT
FTNT, BE~NOEEREBOFOLEE»S, —@
%%b'c%w)taoé TNz e UL LEERIR
wOERICR LT, Wf.éﬂﬁicﬁgofbicho i}
B TH 5 5 o Jim OFRPHZO—RBEO NG,
S HRBEER T - Tl » TR Z 5 2K OBE, iy
— FORE, WTEE S THA HKALOKE, —HOK
F b0, S40FHEY JinDwHI - TLE
21D TH%. bEkb, FIFELTBND L DTidish
UL, BB BRICEENIES 13, Marlow 355
AL, BHODLWVEE, WhiEERIEICHRE LT
BALREBIBFETHS. (p.88) FHEIECIIREER

')T:o

&

"M 141

ZIHE L THER Y desert 323X 0W3MBELTED
B s fTROEREIELO D . BEOREIMTEX S0
RE2S, ¥ THRKEAE ST Y, FEOEMRHIC
T30, H50VRBRCBKUAATEHETLT 20, Wih
HOEZBRIRETHH1le LA ICMOBEIRE
LB, M F— rCHITAHWEIRLEDTH B0
Jim &, BAOZOE XORELBRLT, BEOK
SRR G N, REFEDRI Ly, 208
PieihhPaECE), FEOLVWERDOS b, B
DOHABHBREOABROD L S ickigicB § 3 h, (the
starlight closing over his head forever like the
vault of a tomb) FHOEO DRI E & dic—BDK
DYHNG LBl e 2L T, BOFBIRDOL
Sishy, NITHORTHIzbOBEOAD, BHIED
BELDTH-1zo (The sights it showed him had
turned him into cold stone from the soles of his
feet to the nape of his neck; but there was a hot
dance of thoughts in his head, a dance of lame,
blind, mute thoughts—a whirl of awful cripples!
{pp.96~97))

S Jim RES OB ABBEEINT, BBIXTYL
{725 FEBIANCB I ABAOHRMDA x — Oz
NERLTV 3 HESOBBIC I 2EEDIZD, £
he 35 C5ED 3 DIFERORNTH S0

‘First you see a darkening of the horizon—no
more; then a cloud rises opaque like a wall’ (p.101)
‘No thunder, no wind, no sound; not a flicker of
lightning. Then in the tenebrous immensity a livid
arch appears;’ (p,102)
COEEBROA A~ 2id, RO HE® THEICHEGERDS
BfIb3hso

It was black, black,... It maddened me to see
I was angry, as though I
I was trapped! (p.102)
LORMEL 35 THDI0IL, BRI THkh
&5 ETHMLOBMENLDERILITHD BILTH—
FRYIYIRE S LT AES I, Jim JBEE fHEERL
%o Thomas Moser {3 Jim (D moral isolation % Z¥
%, T IimOBHEABITORR L HL Do 12 Aid
MacWhirrp X 5 2fiED $ & Tkb, BIBEFL2REL
T ETHS Do MTHZ S &35 PatnaB oo
WENLOT8%, Jim (& low comedy t#z, HE
THLE95, BRNHABIC-IELTWS. Marlow
DORITI, Jim (3855 OTREZENHL T, KETHEK
TADI, REZOBICEIE 31k, §]5 55 ElE”
FoTWEOWE—NRTH -2 ZOM JimizMoiE?”

myself caught like this,
had been trapped,
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BHENIZE L AIREISITIRIN TV, (glued to the
very spot) ZDIREETE=HHEI- LU OEAEETENS
B2 BRTIOIE, #ud—FBibiiv. COBRBET
FEOHBIOC 13, TTRBONTEIIZL, B
THZHL TICREBREBCHLENTNE0TH %3 £
ULTZDERIZ, UKL I TSRS
Bl s@oc e (like the sea upon a rock)
BoTL % £~ r THEZ2X A MORBPIEAILZ
BB TV ETFF—- 1 ORBEORLEE
i, BEOELLEREZEN R THOLE TR SIZY
OEREZBL 50 KICEMNTL 32 a-vOIDItR
ZhEbhfohs s, BOBILEIABE LM T 5,
Jim OBBIRC TR > THEORFUCET 2 DT
b3o BBz X 2 REIT T3S, WFshie
B, ALEANZLORIVEEINTVEDT
HBo ZOVHRIBCHIZE X, 13 ‘Let gol For
god's sake, let go!’” DFHUIFZM Y, W& O
HRICREEFINIZDOL S BB RT 5. ZOUWFHE
X MFEE2S UL EL6RE] FED OTHY, Jim
DOBNEIIHTEITE T 50 D-FvT Unhook! Unhook!
Shove! Unhook! &MPEIHEL £~ FR2ixg I
O DTN Jimizix, BHORNEERIANTE S
IPOLICHET AT ZOEE, BIFEAORILOE
Sz

‘This was the first time I heard of his having
moved at all, ... Something had started him off at
last, but of the exact moment, of the cause that
tore him out of his immobility, he knew no more
than the uprooted tree knows of the wind that
laid it low! (p.109)

HEIBEEHIEH > T3 Jim ik, Marlow »5F
5L, BAVESHELIIERBD»> Tz,
tear % uprooted 73 ¥ O HMIY, ZDOEEMS VIR
ZHEDTHIPRRUTN Do CETHREDA 4~ DH
TR DA 2 — VIEET S L ERER LIV, F,
K, AR EOHBRY, ZOFEELE 55 DI,
Jim 32 heEE L TWige Marlow 12, Ch23Ek
wwhsh> b B (black magic at work upon a corpse)
& ATW5e (p109)

FEL OB~ CRERCH UL Jim 55, T
~] QUi R — FBKCRED 122 LIZERDER
DITETh-Tme HAINAA AV ) 1 2HEL T,
Jim OBE R b OFED, ROBGHOMKI L 3 L#
UTEnEBS. COMEI MERONS AT 5
HOFREKD L & THEUICLDTH B, Bigs Bl
PRA% T O Tid/sto Tony Tanuer pteid s &

77‘5 —
L, BEBRSROLUIMBOBEL BN T 2EEL O
EODDERTIZH A LA, I3 T3 Patna B Bk
URh ] OFREOMICFBBEL 5. BI 31, 3%
¥ BERES O HBNRBERESO 5 bITRRA~
EErE, TEROED | KD - D EMREINE Y
ThHb5. FEZEPL RNWTIELZ0 0D JimDT D
HiETAd, BFONEHLBERTS LY, 2HUIE#
BRS CARVWITEI - AR TH - L b h
bo
Jim 3820 0174% 1 had jumped...

LB (pI11) jump LIzEwnd iR, HOBE
XEADTREL, 2ARFANLLDTH -1z, HOH
IA L, mw&ofﬁ&ba:wmonfw)ao brel
% [HESMF&THREA LI (2I23)] Ly,
Patna BHHOEBOEIEK—FEL Kbz E RHE T
ho BORMIX, BELBVRh TR, EERE
RDTHbHe CCRHERCBIIZAED, $33L0
—BINYBITH, 25 TRSWVERRBE, EMLI
BHADTHY, Conrad 3ZNBEBNIThH-TDIE
Bbs. BEPIIFBORMO IO OITAICHT
3 Jim OO, BEERNITUTREYBLL-
ITTHD D0 HIBHBELIZ, BoTH S WIIWEEE
5 Jimiz & 5T, Marlow 35 h B2 WFETH T
FRTIZBE L I Ti2 5 208, BEERE JimoBfE
iclkzA 3 & Marlow 3595, Z it Conrad
OBEXPEL{RULNZDTH S

It seems,’

il

EFoMF, THZILC A ¥ 5 b, Marlow 3
Patna®&BA§ 5 Bk oW T, (31F Jimo mouthpiece
LTOREBEL T b “BRAGOL — 0 — DB
BEORY, BECRT, BT KR 5 Jimog
& Marlow 2 XD & 5 MU T e thH @ B A (the
solidarity of the craft) %»®A 3" % F# O E Mar-
low 75 Riud, Jim OFFECIMP I REEY (the
subtle unsoundness) »ih bh, Tz FOEEICII—ED
T b U S Nize ZRUCE »bSF, MW Jim
ERESN, BEOT5NIIOM. BidoTs{ Mar-
low DILBRIIEHEMAZEIRLL BFEL TS0 WIEET
Jim %8 2 & ‘1 liked his appearance; he came
from the right place! (p43) &+ L, X 5 ¢ ‘his
appearance alone added a touch of personal concern
to the thoughts suggested by the knowledge of his
weakness’ (D.51) & E 50 RS NIZDIE, Jim 23,
Br L nAE, FEHIEE, WEELME FESL
VWEEHIOBLEN SIS, Th b Marlow i3,



LR

‘this appearance appealing at sight to all my
sympathies’ (p.78) (RHT 50 L DERHEAFHIRY
Marlow @ Jim Z7 5 HBOBRICH S L L 2K
T2 5 swe Marlow o Jim iT349 % £ DIFE%» 1
B AORBERE > T DTHbo w7 /18— k7
VTR UTZES, Marlow (2 OBROEEDCHS W
AERDZE»N, ESEKCATROAEC i h 28
5, DA THEVEEHZRATIOTHS. (P93)

Jim oEEIC:, —~EHEBOLREHEINH -2, Mar-
low i1, Jim & OXFERHET T S big, RBELZED
FEREIHILN T E, DK,

to the very fount and origin of my sympathies,

‘he had gone

he had reached the secret sensibility of my egoism 1’
(p.152) L 53, RTHBEHAIDTHS. T
CWE 5T, Patna SBH0SF TS U Tl
FTAHRUBELE, 2L >TLESIZOTH S, Jim
D OARAEH XY, BHE T Marlowr 23720
Th-le #43 incomprehensible, misty, mysteri.
ous, inexplicable, impalpable, not easy to define g
EDITITOWBETERINIY, LhdiohAHEL
5D JImOBENORERIEL T B L EIREED I
71\ e Roussel 33 Jim OFBoOGHIT [BR] oz
ATWAUD LT 2 Lish, REEZEIETE AN
NBHO—E 2 H-> T b LOBEOE 2 29 T,

Jim ¢~ TOHIED appeal Lize Marlow 355
TWADTHbo %L T ‘it seemed to me that the
less I understood the more I was bound.to him in
the name of that doubt which is the inseparable
part of our knowledge! (p.221) &5 &itish,

>zl ‘He existed for me, and after all it is
only through me that he exists for you! (p.224)
ERBADThHbDo CTIEBNT Marlow o feeling p3
FEn, Jim OFERREE LS Jim i3 Marlow o

feeling QHUZ UDFELELZWPH Td b £ L TMar-

low i3 Jim»EIEONSEE L TTIXL TAZIEDORH
BB TE 5 s RNz B FES
Bo BBOPMIEL T30, HELTEZ2 BT
FTORELIHTHD, Jimpizptnd LhdirLs
BROER DU KN E B Tins MarlowH &0
12D DTH o120 HIRO T o128, 23R TE I Jim
LT L RRUSH S, Marlow (3 Jim M L TR
EOBEICIND Y, B LOEMADTERZ LD 5D
BRBL, BPAHTHL LA E > THEIWT
BITLEIDTHDo CUIT—THO=TA X LT D>
7o Jim % Brierly 5 T & {, 389 % H>, Chester
PR Uz Walpole ZREEFTX FERLIITIY BREIZE L

&
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SLENHESTOTE, HIEHFOFTROFOERY S
RO TR AL TELD IV Thbo

‘He was not clear, And there is a suspicion he
was not clear to himself either, There were his
fine sensibilities, his fine feelings, his fine longings
He

was—if you allow me to say so—very fine—and

—a sort of sublimated, idealised selfishness,
very unfortunate. (p.177)
REBIZHTIRENTLTE, COBMT, R
Jim RS NIz £, Marlow i3 Jim %3 §
FISELIA BB, o THFLIZTEL sym-
pathy BEEHH0 egoism cfihizZ & %S »icd
%o (he had reached the secret sensibility of my

egoism)

Pk Marlow i3 Jim 28T 0 feeling e &5 4 5%
ek »T, —~(kB2EHRL, LORBERB/IZEND
z & %if~iz, Marlow & JimiEiE s 5 848 & £ 30
ZHDEEL B, ZhR2EENCR-DTNL ST
5o

3T Marlow o> feeling ThAdI, ZOYHKLH A
BOELT, bhbhAZREZ<ETHS 5 b

‘Surely in no other craft as in that of the sea
do the hearts of those already launched to sink or
swim go out so much to the youth on the brink,
looking with shining eyes upon that glitter of the
vast surface which is only a reflection of his own
glance full of fire, There is such magnificent
vagueness in the expectations that had driven each
of us to sea, such a glorious indefiniteness, such a
beautiful greed of adventures that are their own
and only reward!” (pp.128~129)

Jim % R.72 ¢ &7, Marlow OO iZHBADR b 20
HEhEBEEF-1IDhOBEY B 2B# 5. ZTVPAK
— Jimiz#&B L By 26 NE . LOEADEN L FEEL
RISHEEBO S O TH B, ML2PHFHELT, BALA
MEAPDRZFEBNE S 0OTHD. BHEILNE
MBoverFrAal B0 T00. BIRED S 3
TOBZEDOHTERTADIZ, BZHLZOBEETHS
A%, BEOBERBREES > B, LOBEFIRLD
Babs b B R TEA T » Conrad g & § IEAE
ECRAELLIRB 2RO - 15T, BEOHRNH The
Shadow Line OEHTDHI T, HEMOKRDICAL N
BB E PR OWTERTNAD, ThtiEl
NHEBEVALS . FEEOBIAXOSH & T, Marlow §
ORIz H &, BOb OBMIEZNTEHA
BCENEOEBEL TV 5 f~Tchs Conrad
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BENOERYECHOBL SIWBELHB O L & #,

‘Its illusion was gone, but its fascination remain-
ed’I® FAREL T3 OBAPEIIIEL, EDNC
DS KT SN oW AR, BUBIOEE
otz Jimp & 5 nBECE PR EDTH B0 —F5 Jim
BEIThHoNbre FILIWERY CAL ST K%
BUACEDTENETH 10 b5 IO
ARBODTHB. BEOKL Jik2FT0TH, Zhic
SE»REBETHY, HIELT [ABEx T VREL
TWBZENTEB] &0 S SRR TER BT
BDTHB0 X, RbNIZERPAET S L0 HKEK
L5306 &g, FAEHETO egoism 2129 & 5 Aot
2L O EES>TOEDTH S, tELNBAEIHS
BAE, BIZHARENTBM»IRAAEXHFTH
3o UL Marlowid 22 HEL 2D, BicMED
nhHITERE LD TRO I HREY T 5,

‘it is respectable to have no illusions—and safe—
and profitable—and dull, Yet you, too, in your time
must have known the intensity of life, that light of
glamour created in the shock of trifles, as amazing
as the glow of sparks struck from a cold stone—
and as short-lived, alas!” (p,225)

Marlow 3% % B OWFULED KB, I3Vl
bETAHADAER, PRI LTRELLNA
LERERHTADTH 5. SIHRHTE, ZhTEECH

ANEIHLEDH 15 L%, BONDEEDEAY -

83 LT 500, $B8%5 {fEH Conrad DFFETH
% 5, Marlow 475t Conrad @ Jim ~DILEDIR
i, COBB—EOue L F Lo X a—hb e
BERLUTI0WERSe 2L, i Jim W@EL
Marlow () feeling AR EZEATINEB),
Chester OAPEICI51T %5813, Conrad H3fHfgIcHE
LBOBOBETH -1, (p.176) Chester > Brown
2, DABRTEBPRDIZBOAEGENABZTHA
do ZHE DAL, BFEOWMEHZRET 220
F-OBLETHAMSLTs Conrad |3 The Mirvor
of the Sea 2\ T Nelson s 45 HfENERE
FBEL TV, ZhEH2ERC L TOAHAMREE
BHEEDTH-1Zo WMZ ZELVEABOHRT, HOE
OB, BHRVELISL AMHIZLTL
N3 DTH 1. —HERIESTH I AMc—EOR
BELTOHEZHEL, MEOAENENCEKET 5
BEVED TEO . Conrad p3ZliE+e L THE
H, DIobhbnmBECEEDbN, /41 v— RIEBIC
zotzdid, Vidar B0 A3ESMICIHNTTH b,
Jim 3SR UTORMBLERUEB L1120,

Patna £ 1 35 ZEESBIBNTTH-» 120 MR D
B [REE] Wk W3 Ao RTH 3
A HIROBRETIIBMMRIT TED, Wi
BEALHIY 2L AN OPOMRONBTH Y, #
LRR—HED TR BH2DTH5. TP KAR
(] OF OB FIRNTER: OROEE - 8 2 b
h, TREVIZ & D) Wb > TOEBOERD S 20
BEOEEDOFNRBORL 2 Rius, TRE/xc3 3
DT LM L EREFERBRATI 2, Che
FBOOvF VX LTHS S, Conrad Mz Zh
2R, BEBIBRNLTEAIL, ‘The sea took
some, the steamers took others 1<l5>¢1,'\‘5 BERE s XH
2LTW3DTHS. RD4 2 —2RAIDEIBC LD
TxNRHEZDO DD ‘dark’ 724 * —~ > CHh %, Conrad
iX A Personal Record DHITROCELED,

If I only live long enough I shall become a
bizarre relic of a dead barbarism, a sort of mon-
strous antiquity, the only seaman of the dark ages
who had never gone into steam,(6

BOBEE, TREORROMEY TrsL] T,
Mdark 723 B{R 1 OEEY T RO BERRL T
adL i3, ERRBZEORILE 21T 5 AT O ~D
BOBEDH 5 & BbLs. The Nigger of the
‘Narcissus’ DBEKET, BOHiEOHE oL KL
BEMOHVEED e B2 ‘dark’ O 1 £~
CTEAITHWLY, IRLBDOLOBRIT OIS b D
EWVA LD

Conrad L¥DOBEZMELT, B hF 1203 [
BRiC S L T, RO T (ahead of civilization,
in the dark places of the sea) xR -8B125Th
5720 (P.13) C ‘dark’ 4 4 — D KA L 3 b
Dl ODE®RPEET S, o> TEHEBALLLIE a1
230] AU THEEOMRANRYAANL DT hHo
720 (pushing out into the unknown) (p.227)

Conrad 2% % RN TIERO) MREZ2 Lol
ELUTELADe ZULTHORILLDEEADENIZ,
BOO 7L F v ALBETEDTH 1z, “Youth” ¢
2077 Marlow p3sE#DETITIZE YDz, HOE
PEDW TR %2 F5 BN ORI, Bo
BOLOENZHIITIBLI D TH->12. COEHED
4 2=, Jim ORDIELEE VS BOTREOTER ]
CHRMANG. O MEFE] CENT, #id TRgD
R | ~BkiE(a jump into the unknown) L7200 Th
-12s (P.229)

Roussel 3 Jim O #ic i % e ‘darkness’ it T,
CAUC B OES -0 T & ) LigRL I, #EH
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% iz ‘inconceivable’ ‘inscrutable’ ‘unknown’ 73 2
BEIMGLTEANLWEEY . JimoRRZOFEHD
HLILELALNEEBIPL THb,
Jim 238 THEBO < 2 VO L CHER UISEN I
%4 R THy, BOo2 L F X LOBETH
2120 2L T, B S FHENIIEIEL > THILT %
ETTBOMEUL, T8HE OFORETH-1.
Conrad IHAXEMF R »
réveur’ L 1-DicHF L, Yet perhaps not such an
unconditional dfeamer as all that, I will make bold

‘un puissant

to say that neither at sea nor ashore have I ever
lost the sense of responsibility. A" tifpL, B
BEKTH A LART, BEBRDHS ANHTHS LER
LT3 Marlow § BBEOMEHFICABL IEBRE
PHELDOEHERPH-TEY, ZOHTEERDOD
AEHETE 5 AL LUTHINTN S, LU Marlow

} Conrad & iK%, #3xHiTik, B OENRHD, X
WA RIBORDZBEOHETH- 12 T & B,
“Youth” (%84 2 Marlow o BBTY B, T
Lord Jim @ Marlow |3, BXRiIZPLdHizrolz
LW H—BoBEHDHERY, BULPRITERINS,
HiBpoATOBCERICEX S JimORBHL T
nostalgia 2RV TH3DTH 5%

Marlow (3 ¥ B L BORBOMBI Iz 0 5 T
AR Jim OBLOORICHER LTz, 5% Conrad i3
2080 HEL, BRIREFEEEA DNV T2
bt Patna SHEQHRLIED Jim DERBZNTH
Bo

v

Marlow (3¥IBROER, Jim 2457 VOEREAT
BREBIEOTHLEL . 2D L Y, ATOHTHEL T
W JimOR R 5T 2 BEBH 5, CORTHNS
% ranks DHRIIREBITH %0

Jim 3 SOBE S 3AH U ICKFAE (straggler)
Thbo —5 Marlow (B 772 REERD ranks AT
EXZAHTHY, ZHEASTE> 3 VBED TV S0
(p.334) AAD#LT Jim X ranks 23T TEH,
ISZUTLUESILDTH B0

COBEA (ranks) b5 EfH (straggle) 424 x—
213 Conrad HEDEORME RS L L 3 TRETH %,
BOEh M, HE Poland 28h, BMBHEL
RERCHEEREE oo, HEE BB Y 2R
184, ZOEWT straggler 0@ - Tl 1. Po-
land OBEON~LEBR LI BIEE, Lord Jim o
jump %013 TEET 5 D3 Baines O 5ETH 2

&

® K 145

»308, Conrad OBENEFEIL, L5, Patna B
5 jump L7z Jim M- @GR EHINS LB
bhr, Marlow 13 Jim Dirig% ¥y, "Woeto the
stragglers’ r S 2555 § ‘We exist only in so far
as we hang together. (p.223) tEEHOLEH » ¥
o

Jim OEMI, Wz ShdzEGCTAR E OB
R, 0 ranks ZinbA 5 LD FXBHUEY
% straggler (a straggler yearning inconsolably for
his humble place in the ranks) (p.224) OEMTH
2LV A%. ANHOHAITRHHIZ-E3DOTHS. ¥
FEpzirhud, ERNIRY LAV, ARORPRIS &
TuE, BRI &b D straggle T3, OBIT Jim
BERCBRCES 28 UTREE LTRE2ES, &
LBEHL X THI T I TEERRAS. LD JimD
HxH%, Marlow i T LQOBRFPEBOER L
E&Y, -t EaeBDI-OTRhr-10]
(.339) ¢FET 5. Th% Conrad DILFTH TiXD
3, HEPMNECOSEY RECRDIIHEOEX
HReEHMELIZbDE §BIMSNE 5o LUK
OBRITINA JinDf iz, HER L HI2TLS
ETB TR—7 v MM B508bha e TaH»
ha,, zo@EHIZEThid, HEE: ORENEE X
T Conrad OVIERETAL LM TR Bo

Patna BBFOENORER, BEEZHEINI Jim
13, BREBETATIDIT, FHLL ST ‘ranks’ %K
D TERBMEPRELIIOTH 512, 2L THId Marlow
DREUVIHBCBRCREL LSBT 30 TH
b0 LML, %O water-clerk & UTO¥EIL, L%
BRRKOPBERCZ LV IO TH - T2e 2T Jimic
&> TR O drudgery ¢, Blic—ADRZEITS
DTUDEholl. izt A, FRE % LTIz
S, BORIF2HEOT TROHFTL - LR HEONR
R TdH - 1z0 (his wounded spirit, like a bird with
a broken wing, might hop and flutter into some
hole to die quietly of inanition there.)) (p.184~185)

LD LI, HBBLHEBOBITE b6 T,
Jim OB, Patna BEHEOEZ L FDIcal
BEOBTHRING &, BFBXHTELE->TLE
Yo BMOBERD & WHROMITIIFRIBIIRT LS, HR
HRD S KT B & h A X 3BV DTH S,
Marlow (3 d»h, BRHRLUTo = F v 2 b
Stein i Jim O FoWTHEE b B21T 50
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Stein {3 Jim o BWO% romantic L, RBEER
BRI B2 3 SN RBE O HH s B3,

‘A man that is born falls into a dream like a
man who falls into the sea, If he tries to climb out
into the air as inexperienced people endeavour to
do, he drowns—nicht war ? ... Not I tell you! The
way is to the destructive element submit youself,
and with the exertions of your hands and feet in
the water make the deep, deep sea keep you up,
(p.214)

WEERL S T ot Toadbbahs [#]H
HOXRTH B, Albert Guerard i3 EFTBIHVOIE»
TA#EL  BO0HEERZBORD 3, —HZhbSHE
BUTHETING &, BEPHEL 0T, CoBRIRZ
AN ET, T8H%BL TELT LIS BHBET
HB] ERBELTNEW, £ 500 5FEOFHLFE Stein
@, TEfFORice 28] O &L XHFETH D, ranks
DOHICIRZEPLT T8 2ERHTAEDTIAY
ThHb. Jimic L TEAN [HBNERCEZ2EAL
# | &3, Dorothy Van Ghent ish~32 X 5iT@D,
‘his dream of heroic responsibility and truth to
men’ %$3HDTHS . Stein 5 Jim OEAEDH;
& UT&BAT Patusan (3, Z5LNERELRATE
BTEIDEIDENRRABIIDDBEFHRTH 1L S
EZZ oMb, Patusan 0 & 27z Jim (3, Mar-
low 22 LD REEDEFLI TH 12, LN Z
BODORLEANF v VAT L EBEBYT5. (0.230) D
EOBILRAER NG ORE T, BRLIIESOEH
TOEER BNEMIHE Th B b3, L T Patu-
san |3 Jim pSARELTTEHITH > 7o dve Jim 3R E
BTy 2 RAIDOWE %2 O THFE (jump into the
unknown) 720 LU, oo THEEZTRAIID
Hi, ZORHKRIBIEYE, Z0BELILTIIUOH
Th 1o (0.227) HWHOBEMIFEL TRLIHE
{, BRI ZOXEHES D < - TG BECHTENRT
Wizo B IEH Y DREI LEREZ S » TEET 137
OF&KIR, BERPHSTAHPBOCE XIBHT, MA%
WAL T Be COHNS, &% bDIEEAETHES
KBOES NIZH EO—HEDERTH >0, Patna Fps
EFRELSMTH -7-0 & Fkkic, Patusan § STHOBEMR
LIADAIS DTS 2> 720 Cornelius REGRGHDE
R &R, ERZNEFHT A EDII-TIDTH S,
ZDOEWT “Heart of Darkness” ¢ Kurz pRH UL
127 7Y A ORRHR S FNREE S L T b Kurz (3

i

LOFBt RO TACOFRICERED, L0
feidlsh, BEMWTESIEERE -2, Jim O
4, Patusan ot &icElbL, Z0#TCAROEZEMS
BB ENBTETZTHS D d ‘jump into the unknown’
2ERIC Jim O Fic Patusan (3 & 5MRU 72 BEFE
UWEBOH#SE, Tl Jim QEERHTACRER
U, HLOTRE L LTOERZ2H OBz, ZOEKT
i, Z0HNE, iz ranks ML ERTH T EDINGE
£c Ak EHE (the equal of the innpeccable men
who never fall out of the ranks) (p.393) 717&5
BiEZSA T NI UL, BEHELRT Tt o
i, KE, MR, BREEV-T0E 5 BT EMOHEBIE
BTholoe AL EEINIIEEN-TY, Zhid
R b OMBIIREONR & Sht0TH-T, —
BEOAEE L THEBEINS &G a» -T2 Jim 3 5
WIS DN E B bbb, FE Jewel DOFHE
LREBEOBELSBHL, el hILTNTO b0,
FHOIMRZFED 523 ThH o120

‘The land, the people, the forests were her (Jewel’s)
accomplices, guarding him with vigilant accord,
with an air of seclusion, of mystery, of invincible
possession, There was no appeal, as it were; he
was imprisoned within the very freedom of his
power ........ ; even Tamb’ Jtam allowed himself to
put on the airs of uncompromising guardianship,
like a surly devoted jailer ready to lay down his
life for his captive.’ (pp.283~284)

LEBIH AR ORARCRIED 1 £ —~ Uik Patusan i
BT A Jim ORWERT S DTH %, Patusan (it
#ux, wall, cage L FELID A A — o TUITF LITHR
Sz, Pikh ImORHEZREL TS DEEA
Lo BAUMS HOFGOHFL Patusan 5D TH
Bo LD & DR TORIY JImOFE 2T U187
WZ E1RHBS 2 Th Ao Patusan ZEitz Marlow i
“I am satisfied nearly.” * EHEXEL, HL I»FA
% JImOOECEEREORBHEG H 5 C L 2BIRRS
v Jim 33 ‘in evéry sense a captive’ Th b,
DOERINE ‘success within the wall’ THh 5172,

LR —HOHEBED 1 2~ id, T IimEEDRE
DU BT 29 5 NI GBI BRI BT 5
& Roussel (33 @D,

Marlow DZE b OFEDIRIIC H 12 % HBETIZ Jim
DHtRIT, T X - Tibhiz—okicl: L A6 h
e Z0 [#] 3Z20%H, e wd 3 Marlowd(n
OHCHES DITH, ZD#HDho -Patusan VO)}U? P2
b, Jim QBIZTIE- ¥ D Lo
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‘I am certain of them (=the people in Patusan),
They exist as if under an enchanter’s wand, But
the figure round which all these are grouped—that
one lives, and I am not certain of him., No magi-
cian’s wand can immobilise him under my eyes,
He is one of us.’ (pp.330~331)

—IFDOKE DI 3 Patusan OS2 TRTEOTH
505, ZOPAXBITHENS R JimD & & A5 EDS
Marlow o feeling DAz THE —FLINT 3
BERTHE, 204 4~ 3BiTERE S 02 ER
ABOO L FUXAEEROL L ENTERTY S,

358 ¢ Conrad |3fR#HMY7%: Patusan Ot RicHEL
DA A — DR300, Jim OHSIEEE
B, verFy b EREOHERHNTV S, Dr
TNV BHINTHENEZH 5 D LTI E X O Marlowd
PRI RO EIREIRBL TR INS .

‘it was as if a great hand far away had lifted a
heavy curtain, had flung open an immense portal,’
J let my eyes roam through space, like a man
released from bonds who stretches His cramped
limbs, runs, leaps, responds to the inspiring elation
of freedom’ (pp,331~332)

5 ik, Patusan i Lnisd: & NPEOBREE%
IR 220+ 4 TdH 3B FEINI Jim
DB, NSRRIV EBHIZTIOTHS. ZORM
VIR OB 2R L, JEIRITIRDS 5 N BEDO N HIR
BORICETRING . FEODENL PatusanD HLDIER
THY, LT IimEREL 5T ThicoiR, BEOIHD
ERZD > TDA FaFTh-12o TR ITE 3
(Rl & UIKRBREOMNicNT, Jim @ mun-
dane power DR/PIMRINT S ZONFICH %
Miyo2 Jimizg 5.

‘I have got back my confidence in myself—a good
No! I shall hold
He
‘Not there
anyhow. He stamped his foot upon the sand.,' This

name—yet sometimes I wish .,
what I've got. Can’t expect anything more’

flung his arm out towards the sea,

is my limit, because nothing less will,’ (p,333)
ABEOHRIL, BTULWE RIS A2 D12
HFRTH 5. Jim OIJTIEY KT 7 Patusan RS,
Pz &> Tid—o0D Bl OBBETH 1205, [HEN
BR| e G200l 2083t 5L N
ELEMTH 120 BRONZDIZ D TERREL
12h, EARRONMmL D PFMIVIZY, b5
Rajah ODHITHEA D D AR I—L —2HKAITH TS
HENHTEHL 2, Jim k& > THAD IV D

&
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Rz 22h-10. 12, Jim pEANGEZMATIC
L Patusan O, BEHEZBA LD UE, FERX
XHOHEL2ZITERATHY, ZOBEL2ISITHL
XS BCREATh T,
FAO L FicEhs Jim & - T, Patusan
BOBRIE, HEBEOFMNRBEOHCES LTV,
Ho TH1 132 0oWBENERictkaIng, BLTRE
UV O [EARZ S DIRERL TV % il > T2 BERD
R, BEUNOME DTS 2L, HO 8] ¥HR
T2 HDOTH 2V BEOWRRHUIEBO BT b HkHE
JFRCRDIEROFRCHEOBRIHT L EMTES. B
BETEEDDI 532 EVBRTEAINLOTH S,
AEOHFDS JImO R T Uls B 2 fifo ¢ AlRER: 2 55
HTWBiIcd L, JimiZBFORRIT Patusan O#IT
HEHLERITSXVE STV, WHIRE L DILBRIUE
BUHFLRITHEOES, TEE] PR ETCE
WU I U >0 h iR2B5 %2 5 EREL T3
DT&H %o Patusan DREOHITIZE IS 50 Jimp
Bie, —HEORRERE 1. Marlow i, ‘I shall be
faithful’ LEHRL TOEHTEREH Jim OFER
T2 5Ttbe UL JImOOOEEIEHL I
BL T EMT RN NREDDENY RIETINIC
Patusan D&t T, REZRRESREZSRDOL
IV LA LT TL B35 ThHbe Jim p3 ‘I shall
be faithful’ ¢ Patusan {Z{Z»E-727D&E Y, H
FRICHL FBD$ & TEBOLD D % B TR
2, BEREOHTHZRBALD S EVHHERIDLY
TR TH %,

Patusan QR T, Jim AW A SO T
55 5o BIRAZENEE UTEEL, Ax0A
rEfH2EIZIZ b S 3, ‘he was imprisoned
within the very freedom of his power’ (p.283) &
4>, ‘all his conquests, the trusts, the fame, the
friendships, the love, all these things that made
him master had made him a captive.’ (p.247) ¢,
BOONTHRIZBDILE->T, »A->TEEINTHVS
DTHbo sbs

BOHBLOEMIZ, BROBHE 2RI >NT
W5 o oM THEARzER% LT Narcissus5 O
HizbR, Bfieli-> TRAZHMTED, HORERR
Btz JudeaB B OB bicik, BRNLOHTE
HERHAS LT IHACHBERIH 12, Jim &
Patusan O A & & DD TV TR THZDIE,
LDEHRBTH >0 2212 JIMIRHZEZ T Do
AriZ, Jim iR B %, Jim § 45 KBS
REHLTWE DI, BIBOESEOHEIRIZOIES S
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SO RHBHBBEIBIS 120,

‘People had trusted him with their lives—only
for that; and yet they could never, as he had said,
never be made to understand him.’ (p.409)

COEBOEL NSV HL X, 8L, ELIZ
A2 ThA ) o Patusan iK1 Tid, —EA ST
ED Jewel 15 b, BERNMIEOBHIBO h T
b, AMEUTOBERIEBS i, Jim o Jewel iz
X9 5 FEIX, R Cornelius DSEELHATE » 5, #
TS ELIHEORAENSHELIZEDTHY, 20
B selfless 203 DTH -7,

L EMBEY LD selfish R DTH 3,
Jim DHI Y As7ou (8548 ] A5 idealized selfishness 7 &
3T k% Marlow 39 TRBROTVS. (p177) Jim
73, Patusan %275 S AORBE» L -2 D &,
idealized selfishness (£ L 728D THB 5. L L
A% EDEY e T, selfish o3tz x4, o
bif idealized selflessness 2SERY U 7127213 Cd - 12o
LT, BREMNMRREERERLBTY, Jimp3rL
BEWEINIIG, Jim 3 Marlow & OF#ED & 31z ‘1
=1
Wirdis 8, ‘to keep in touch with those whom,
perhaps, I shall never see anymore, With—with
you, for instance,” * NR~AFEi % /R L Marlow % %D
HFECEEL 0, BoBoHRIcET 3 selfish ¢
BHEBELIL DL BRLULIZVWDTH S, Marlow 3
Patusan #7ZEh, Z OEEORY LSV HETO £F
5, Jim QIRRFEELTHA Z EIREHDN TNV S,

*Jim the leader was a captive in every sense,

must stick to their belief in me to feel safe’

The land, the people, the friendship, the love, were
like the jealous guardians of his body, Every
day added a link to the fetter of that strange
freedom, I felt convinced of it as from day to day I
learned more of the story,’ (p.262)

Jim 3, Patusan O Z OFEFH L EH 3N IThE
225 RROERTEMN TNz, AEOEBEOT & X [
&1 2R T JImOBEFIIREO I ZLA 3 Lt
Ao

ZDd & Gentleman Brown : dOfiR, Jewel -
HeF, OO E OB, Jim O S Icon TR
508 D ThH -1, EHROMITINS DO TIHHE
LR WD TN EF S

AT Jimp DERRO [ »3E H F Marlow
@ feeling it T TRAH BN KAz d 0l &L TE

i

5 ALNIEHS b, FiEeiEle [HOBOE ] it iden-
tify INTNAL E2BNII23 W THD. EHFE L,
/% “Youth” & & §ic Conrad OFHEHRE K
Uz MBSO BRBORRIC, B aHE2RD
THEDO BN FER 2% 512 Conrad D [EX | ~DRE
h7guy nostalgia PRULNEH5 TH5,

8
fEH 7 ¥ 2 rix Lord Jim Collected ‘Edition of the
Works of Joseph Conrad (London: J. M, Dent &

Sons), 7 & Z M5 DFIHFRINEI () TRUIZ,.

M=
(1) EK, Hay: Lord Jim: From Sketch to Novel,
Twentieth Century Interpretations of Lord
Jim (A Spectrum Book) p.15
(2) pause IHIS8FET2M, FIHET1[E, FEE
T3EDH %,
(3) J. Baines: Joseph Conrad: A Critical Biog-
raphy (Weidenfeld Goldbacks) pp.30~32
(4) Last Essays p.21
(5) The Mirror of the Sea pp.141~142
(6) A. J. Guerard: Conrad the Novelist (Athen-
eum) p.162
(7) R, Roussel: The Metaphysics of Darkness
(Johns Hopkins P.) p,99
8) Lord Jim p121 BIR
(9) T, Moser: Joseph Conrad; Achievement and
Decline (Harvard U, P,)p,30
(10) T. Tanner: Butterflies and Beetles—Con-
rad’s Two Truths, Twentieth Century Inter-
pretations of Lord [im (A Spectrum Book)
pp.55~.56
(11) FBFEMREAEAL. p.88
(12) #EHEGICHU. pl42
(13) 1Ibid, The Heroic Age &M
(14) 1Ibid. p.30
(15) The Nigger of the ‘Narcissus’ p172
(16) A Personal Record pll7
(17) Ibid, p.111
18) HJBEEGIEUL.
(19) FZEQIIKHU.

(20) HEZEOGITFAL. p165
(21) D, V. Ghent: On Lord Jim Twentieth Cen-

tury Interpretation of Lord Jfim p.70
(22) BLZEMCET. pP.100~101

pp.254~255
p.32.
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Ein Versuch der Unterrichtsmethode der deutschen Sprache

mit dem Sprachfilm “Guten Tag”

Hirotake TAKITA

Lol
NEBOMBOIRREOERER | HROEERBII

RBEUBEOEBNEEI OLRA LY, COBED -

LDRBIDTHS ) e BRIGEWEHEG & MBI
RS E %9 1,000 DFND 2 b TV 5. BAbd
AERPRBRLIS>ETH LY, BEIHEPEVEL
BEIS L TH, BHESWSTHI2BERIZOREZE
33T EITEAY, EROEETE, FHEADU
THARER: &AM HE, ZORFEEESRRICH
LATLABDTH%Be 2F HBOLAENABIS 2
BEREETRTIIILON, BEITRIBED»L T2
AVERINAIDOTH D0 LORETRAY KA1 VELS
PAEBL LTHUC LN IEARENT, Lol
L TORBER AL IIRERD (Fciplo) HFTH
BEdid %o

LDEHdREZLRER, ReoNEBRBOEHEHE
1 TS R ORET, SHBEZEcTEL, B
MurEdsErA8tT 3L THREOITA]I OZEER
BUTHLNWTHA Do '
Thd ORMERBEITAIE, Dzl & dFRi-
\VTit, Native speaker T R4 IIEKDFEH
DOBRBE TR TH 5o FORBC TEEMHHFHE
L, BN, BRNCAZBEL TIHUNEBLEMLT
WIBAA L EHECAEALFIHAYV LA B T,
DETRILNTT — TR 7 4 VAR X DHBLENE
BOBESHL, BXOFICAZ IS5 L>TET
AT HIEELD, F4 VB 5 TORELHERIT,
Goethe Institut ARFLEH 5 BFEHE 7 + v & “Guten

Tag” %fEh L T, REAEERMDIH, VEEIORI
EMF TR EBEOMIEE & FRYERO H B’ T,
“Guten Tag” £26% + %z O BEEBtIZFICANS
TENTE, FREMICEBBIRICIY MAHEDTZ.

T4 AT~ TRV ERE, 291 FiKivEhx
%, BhIEBHB—AREEZLRLENSD,

1. —HBITNER2E-> TH a0, EFHEOEE
BEah 5.

2. BWEAERCLYETDIN, HAVBEILT S,
B ATz, EFEEVRET 0

3. BINBFROMWT ¢ L ATR, ThEBIRHEKREZ
S 203, BARWTH Y %29 Lo ERET 5.

4. MHBAETEY L, BER7 « v A OBDIsnie

», #BMHREIN, BRETH 5.

WERRITE, s OREEPRET T, PRY
EROHEE LA, BHoRPBL 071000
BTHIS > THALEMDY, BITHR2HYEL
BB, BICRND & 5 2 HIEHER LT TAI0

Sprachfilm “Guten Tag’®

T D7 4 v 2 ITENBBEDUIET, Bayern MO
REENF LDz wic, Goethe Institut & HEC
%L, Inter Nationes H 5 FfTINIEMR K1 Vg
HER7 + VAT, 26805705 T 5o

EBEEL T BRREDNS K1 VBT THER
1, BBZNFIRLLIBERE 2> TOT, K4
D TR > Ty NBEDOLTHEE, EHE, THA,
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WTE (S AT—H) 05 A», faxrz 8 BRHcEic
HLDUT, FAYAELELLDIHRE > T Bo
F1% (EABTARRREN) £26% (KR #25k
WTEBIIRD 3EHS R D L>T b

Vorbereitungsteil 2R

MEECTHTL 2 BRSO B %, WBSE Felix
PRI IBTE & 13 - TR M MER 2 08 - TR
Bo BTIIFTHRB fbNA,

Spielhandlungsteil 1053R%
EROANISENFN K4 VENOBBERTHL
DIEAOHER2RLL Thvde 120 TODIER,
RBUZGTHBR»E X 3SR TS0, BTt
BILL - THOBIE 2 A 3BT 21358 L 0 %b »
Bo

Wiederholungsteil 2430

BIROBEBEESHEINTVS 2.3 OBEVER
N, FHEHECH->TRHTI L5, 20y 7%
2[R Y BT DI EBOXE T, 2@ERFERE
FHIZW - HEET.

Z @ Sprachfilm |3FERHERDO L DOTH 25, Wb
WAEFAFADO LD TRV DX h 7 4 V2 AlED
FHIZ AN T, ENRPPEIZ B2, 20K
B CHRETAH0RD 7 ¢ L ATV, OB
D7 ¢ NV ARBECHMB - ANBIERELD, —Al
Blg ZMUEHATNC s > TLE 5 s, EEIIEETIIEH
BRCAVBOBEL, FREILI->TRBELTLE
e T “Guten Tag” KBHbh 5EHE Felix i3, &
EBOWDIT, 2.3 OEERREBPE > TEKZ2T
MHRAITFiCENE D, BUTHEMOBERCE TA-
TETHRZDDT, CheBRicEAANTEZD Y S
ZOHEMIZ > TEHERATE 2 L3I T
3o

*tagid Situation % AIINTHEY TV 5 BFR TREMI
B, iIF5 51T 508, 3B o
Mo, BT SLRONT, BREMNCEBEET S X5k
BERINTNS . OFREEE U TEROFRILME > T
LEEBIRU S Nisve BRANCER 5 B/NBO®@BHIc
BB TEN - THIR LIz T29, RaOIE»S BT, &
URETCIRZOHEBEIBIEIETHB. HERCES S
DORESTHSE,

g 3. RERGRELHE%2 S, BEF (hatte,
war, wurde JINIFEIOA) |, FEBRE
1k, 35%1k, ge 2L 3D, Dopz D),
BEEHE, BREHE, S8HF .

& O BE, ®HE BE

Re#H . ABRER, FEREH, FRmR&#HE, R
EREH, BRREH

B A EEHE FEYHE (kein®3Z{)

R . RENAEOs FHEFEEED)

RiE 1 HElL, REF, 17+ F2W5d0

vray o BEFEOBRE EFIERORAE

52T : sein, haben :S3FEOMNE
52 & : werden, wurde *3EHOME
SYEERTRR, BESH, RERSONE
nicht OB

Hyna

ZD7 ¢ VaTERHFEOH TR ED ¢
wELEEOBER, BkE, #e%, BEHA
DI RE, NEFE, #iRkk

BFCBELTR, M Y THEEDLDNL TS LR
hBMBOMOREE L OITJICREL, 43 (EF
ZI R ) 384, BF191, AT HHAL T3,
CHIEIER, B, B, NERCESREZINAT
b 1,000 A28 UL ULAEEHEOE» S R
g, T¥EEOOHOBRETIX, BITY3I0BE
U, 208HNTE, VX4, 1V 2=V ay, IO
B, ESIS2ERCERL, ZhsBEBNCEEL
T3] O L BREETHE0T, Z0OLREBLTH
ADTHDHa FETH 7 Z2OEFEAMC L T, #
AU BB 72 Situation DI TN BAEE, B,
WERME > THBORIMT 52 & 4 HRETH 50

Sprachfilm “Guten Tag” & ¥=igi

Z @ Sprachfilm 2B CHEAT 254842, KT
250%PEHT AL L 2WEIED T B,

1. F=7hLra—F: 07 ¢ Va265005ENE
WIVFINT VB BEILHE - B L > THEETIE
REESSCHERTY %,

2. Begleitbuch : MMM WEZ A% BTCRHTA
NicexidE, R OENHNAE, 2hs OFEME,
BRICIBEN O LN T 5.

3. 274 K BELLEESECPERMEINT
WANEDER %, ¥ 107 FTFoksHLT, 2261
WDRA54 FIDTH B #DEHZ B THEEAC F
4 VEETE H#ME, Situation iZKEU THRICLFES
T AEF /LD

4. zoft: HMAWRRE EE WEROREIN
THE; 16mm b —F— ; 251 FEEE; v— 7L
a—52—%,



BREREE L 2 Z2EEREORA , 151

CDTANLREDL S FELHAAL DN T
RFEEIRUTHERCRBEL TV, Z02 72D
EXENEREE, £, ZoBN, BEHTL-THA
RHED T EREATVAY, 7 v aRHILCEERS
THEE, TubEFF A MUHIHERTLIEY, K
DX RIERPELASE LTHEATAZ L 2ED T
%

1. 1EHo b8 - BoEE

2. Hériibung HFRoEE

3. B, xEoHY HEOIEIE

4. 2@EE®ER & EE ORFICE
5. Nachsprechitbung FEEBBODIEE

6. Verstandnis-Kontrolle HEE ORR

7. Anwendung im Gesprich HH43E~OEH

M7 4 v aid Goethe Institut HSFEIEBIRF 5 FK
DBRESOBH R I TEERERFEXZHALT, HE
BoST eV, RWVMEATE->TEN, BATE
A VEBOEE 2 LT BBREECHEINII DTS

o FVOROC, LHEMES, B Situation OF
CHBEIRBCHEINTREIN TV .

UL UBRAXBEABERTAE X, TD7 4 vad38
EADTDHIIZT, 2L THAEL SEHEOZRER
LTELNIZ A DTIIIN E2ERTANSNETH
Bo ZLTID7 ¢+ VAWML T CRBEEOIEED
VLT AL, BAVINS 2 BEANCHEIGT & 5 FH
LA ADTHBo

T A EBEHE

D7 4 Vs DR, REHERO—HELT, #
2B HATAEERICRD X 5 LRHET 2T T
3o

1. 3. Vorfithrung (Film 1) 15Min,
2. Ubungen mit Buch 15Min,
3. Gesprach (Film 1) 30Min,
4, Diktat/Test (Film 1) 15Min,
5. 1, Vorfithrung (Film 2) 15Min,
6. Tonband-Hgritbung (Dialog 2) 5Min,
7. Wortschatz (Film 2) 10Min,
8, Grammatik (Film 2) 20Min,
9. 2, Vorfithrung (Film 2) 15Min,

10, Tonband-Nachsprichiibung (Dialog 2) 10Min,
11, Verstandnis-Kontrolle (Film 2) 5Min,
12, Gesprich (Film 1~2) 25Min,

' 180Min,

T ORHELS3 4557 4 B5R8, 6053 3 W5, 9043 2 W§R
WFNLARETH %o AR TOZEER 3. 4EOES
79 RTC, QEBYOREFEBETHY, 77 TEHD
—BThH5 L EREZBCANT, RO & 2EAREN
THAEAT.

1. HREOLEMRI, MFEoMh, #X, 11 x—v s
CRERT 5.

2. Horen ¢ Sprechen 2#hHiEL, XD Y X4 %1&
A3¥5,

3. RHEOHIHIZHBUC L, L% 8- T Strukturiibung
BZRELTHO,

4. ¥FEHEHBORSOHWERZL L, KFOOLA
PHDES. (201D L LEER I, HOOB
PARILN, B ED LTHERZ TS & Xic, M
FOENEVCRAZ XSICUI ) .

5. EERICEROFRCHE AL IZDOER & il
#hbo

1HE
10. 3@EE®FER 3 Film) 155}
11. Begleitbuch iz & % &% 1553
12. BHATEHEE GRHROSEMBELHE-T) 208
5043
HEE k> Film Lpk#Efg
(DB EL THOB R 2SN
1EEO L @FLw Film) 1553
7~k 2D Y 1053
FHMEONS, PELERY 158
4053
2HH
4. TR IAFREHE (MBEEH 1053
5. 2B L 1553
6. 7 L AREHET CIFORLEM) 1557
7. BEEEFo 105>
5053

PR IRD 2 7 4 N BERH
8. Film > Schlusselsitze DN EEEY

(R7 1 FHEEA) 155%
9. XERE (SFHEMBRE) 2553
4053

COFETHEIC 1 23 08A, 3#ic 1 AR,

A X OFBECBBAYOREZHL I, BEOBEHR

#E, Xix Diktat FE2firA i, LEMTR26EEHK
THIRSB T &wis e Wic 2 DEFEL R HBCHEN L &
o
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1 1@EO kR

LOBOEFEDORNE, FRZONE, TbbE
oMl AL RTINS HAETLbOLNEDS
EREENT, —8Bd 30 3FHBA BB IN TV,
BOFIERZIZI TP LI CHBIN TS5,
ZHIZFCabhi g, bRt B -
T, XBERTHELTP3DHEV. UL EiRD®
HTHEFEDEEN ZNNE 3L, 74 1aD -
—~EAURE~H -5 EHEOHEBHAIL T, 2%
v F UIZHDS RV . X Wiederholungsteil G345 4
Nachsprechen 4 3 & 5 icHB S THLo

2 F-FICEAHEEY Y
SEIEEPARLELY, ¥FHFITRICEERIEIT
Bk, MEMCZIIANL S ET B, 7—TIC
BNESERBFEF U TH A, e, BFRB 2T 00D
T, 50 UDHDF — T THERLTEHIE, 15
SFTHERD2E/MIT .

3 BRI AHEOHH
2B|EF T Begleitbuch Z2H IV T, FHOBERN

HEOHART 5. Bl ZNo 2ETHEEFLTRY,

FRECEH IS ETRAT 5.

RECOWTIIHRNZ2C LR ITT, 74+ 1000
SENF T X, #5¢ “Ubungen und Aufgaben” hsigiy
ABEICE YD LS OFYMEY —BHRO (ATH
DORPBHR) HBECT S,

ERDBEEBN S LEFEEL > T2 EFENS
WOT, RONEE, BEE, BEEEEHRA T . DS
AERFICIZ AR R4 VBT, 3ERIIIBAIETY ¢
VADFEEHE TS,

4 F-TREAMEWD ROREHT

BAAIMIEDIKEL, FRUESHETIRUIN -
TREFED»BAEABH 5. 2T 2R HDEMOF]
B OBEE S 5 10e C ORENIRD L TR MY
D BLTAIImic, BERA T F aORFHEHES
2B

5 2HEHEODEER

BIAP-> T D5, REZE~DRREZIOIHS
NER, WECEBEYHRILN TV, 2L THEOE
WS, WEMNC R, Horibung 3%, HS
bRETE A LI, FEEZINEOHN DS
TEENCERZERL TR C LTk, R BH
EXEBREET OV D E R B,

6 7—FickAREHT

H¥HEIT - TRHI—FEHTIcEitd- T,
HRIZED DD T 1 v ONFEDHND S, BLrOLR
FEPFHEE UTORL TR#T 5. COBRINFD
FROEXTIEEELT, 2088, ¥ X4, #EER
BPHID IR . B AL OEHEORFICERL 28
LTI F — 7 %1k T, Vorsprechen LTRYH, B
RIZRETA2EITHRIELHETIN 3,

7 HREF-oY
FEHABNFEORN 2B OPA TSN E I %
BT 210885 o BHNL ja, neinTEASNS
BRITHY, FE ¢ oh T was, wer, Wo F0
BRBEETOL. 2% F v 7 T38KT, —A—
F33°0 72 HdsBi e BB T L.
8 7 4 L 4D Schlisselsatze DN 2EEEE
Schliisselsitze % gE2iz Situation iz #5rolT 3 ik
ELUTIE, EEBEL D A7 1 FOHGBH S RIZ0.
BEIAT1 FROBMIIERLIZE, 7—T2HbET
FEECEMITE. 2. 3KTOBOEL THER S
PLUTIARAVIRNTH 50
274 R, BOWEMTOEY, »3 0 HBEAHE
@ Situation 2 h T DI 4 5. NEFTHZHOD
Schlasselsiatze 2 BV IBADR EHRITH S, 7 ¢
LvERT 4 FOPBIITRRHEMT 5,

9 ST

BREEMH-> T0 2B EMEOREZBA I TID O
HThHbo MEDOHETHED TN Y, FEEEOE 2T
BLOIEHET . HB-120, R5ERE T3 e b
PEAABECL, —ARZIZDL T, Hlo¥EE B
DEFE TN Kb ¥, EERE®, HomE
STEFHEOO»SIEE R S HUIIADHV. O
274 FEFEATHRNTH S,

10 3EIEHO L

Situation & WHEOMNDEI>IOEIHRTH Y,
BHEOBRETH . FEERFINTWANELEY s
VICHET Y, ABBOVWTL %o LU EBEISIE 3
EHBERETH), CRUERBRBEZBIZAD.

11 Begleitbuch OEHIEORE

MEIBRCHHDT, A2HLIZE S TABETR3
DRV EHE DR 7 — T OB LIITEDD
EECESPHTHEZR, COL5CRIRETT,
UIZBDFWEHRNTH 50

12 HASHERE
BEMEEREL VT, ERoWEEY L RUAE
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TEBLES. MEHEROIDCRUFEEC 3. 48948
FfcER2 D4 Rie NEFHONFEOH 2P ULEAS
IORFERLT, FHEMTHEILLDE 0. LD
BAERFORDERODEB 2D, BREOET VA
RiXHEHLITOL WAV RV. 2T 4 Fe@EYc#
AEDYVT, BORIFEL DS,

¥ & 9

bRk 5B T, EBINCY « LA L5 HENE
2BV, ROBRZAYEI. ZORFELT,

1 SERENARETH 5720, RBOBEAZZ—RIL
THLEDVTY, ENEPHENERLTHALS D
%o

2 EFOSECFFEOSHE, VWOEGREIIOSHE
L 8J; 5T, Situation ¢ FEFEMEBUCHED 2L
itk ->T, FEEOEBELHRICHL, FERM
Thbo

3 #ERTHYH, KAVERNOERLDILHOT, ¥
TEOBLLHTE H, FEESDDL

4 Native speaker DWW ERTEX L EEBVH
Dh, 7~ TRARARELREESHN, 271 Fieks
WEIWEDH D, FLE T TERVERYELMSEIEET
b5

5 7—7, 274 F, ZRHETNE, 71 VLOR
BTHA—HATN, BBMILS T, FEEOR
BHSIMLEETH 5 o

BDICBITII 7 4 V2 D—BIIRER, CDXHK
D74 VL DBEEI EREOR HHFOITRT—GH
‘ﬁbtﬁ.&%,m<vmmkﬁwﬁanto

1 BAROEEBSEN: 746, 7~F, A4 K
BEEEMIZITOFEE LS 5, ARTH, RO
AEEBYEED 7 + v 4 “Wie geht's P XL OBAT X
Bh BHEWIL-> TV,

2 BMEHMOHIHBULERT ISV (LONEE
EOWMBOH H B THREES, BEOBRTAOFER
% 1 i g5 1w,

3 EERRROBIMCEL D S b BETOY BEFRIIAS
ms 3. 1o& ARENTE, D NECWETx3
SHIMBREENHL, 7Tt VARBAD, 2) T—7
REDOBCEUIMNEI TEY, TE2HA. 3)
254 FONEF2HRY, HESEEL, Wy, Bk
S TOZWHEN, BOBES2BAZE. LhLH 08
BILUROLLETHY, FBEES>FTE LN, EE
WWIdFERICAEEL D, —ATRELVR HS. C

No B3FRHE, BEOHNVEP T Y, ¥H
HOHKLEHGNL D, BEVEHET S

PLEBT I RARNOREC L2 3DTH 5o EfH
RACEBF 201, BMOHARK 2D TIUBE
W BDITHB

U UM ES 5 30 s &, ZORBMIEZ T
oW BECEREERIERD S KBREIH, 0% b TALHE
BV HNIEL 0] LEIBAFVERAZGBOE
BOEITH B DTIXISNTTA 5 D%

RREZ D7 1 Vsl X BNEBOBREIC AL B
¥LUT “Guten Tag” % BT, HRIHEIT T ¢
VAR B EREOBEBRITNE 7 vy~ b REST
Ao

AV V=T B (NEFEFRUNOXERED

B4

BZw—F oA (EiCERE BRI SRS
‘ #E) v
1 ANEZBOWERET, COX5uTE2HhLETS

BEVLEI LB D

A BR 0% I3 20%  RE 10%
B~ 8% #  2%5% o+ 0%
2 RAOFERIXZOHEMH

1 BEV»SS A 2% B 20%
2 JEELTHB A 15% B 25%
3 FERAHENDSD A 3B% B 5%
4 TEEHYObIV A 15% B 35%
5 Z0fts A 15% B 15%

s O OB 2 REMIC RIZBE, BEAVH» S
WARAIZETAANL, AV V-~ TCEMTHIH, BT
1380% &2 - Tihoe FEBNCRA &, 1) 3BAG
HHATH 5. 2) BITA K VEBERSL LIRIE-
THHEHIBWEL VL, BELLONROBEEH D
BRI N E VS BRI S EHTH S5, 3) OEA%
BT ORKBOVEET, TH, EHOR BB L £
T, MOHEROMBIZIL2DA S (@ NELRD DS
278%) O THA 5. 4) ARMAFPAERED
HEHGE T, BLREIE2UIIODT, bF hREH
RLERILTLNB R LEDHEETHS. L BOBIZ
BHACENC LiTKR L o COHEEN, —C ORI
M7y —t+ THRIIZDRBRTH 25—t
b, biwl~tzk s, THEB2M®T 2 0RHEEN
2035 OMBEMNT, LR —HOFMRIPLL D
ENSELEB—BBRCE->TNBEPETHA S,

AARA, #EfNBEMBCHINT, EENE
ANEETIEEIFAE 2o XEBHMIE, 72—
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{, Bl7 o7REO L S ERHERE LT, fEE
PAFBCHRAINIIELALAS B o1 BEAR
HREBCATOBEZ2BAABROLVEKRTH 1. -
5 UTHAURONEEEE L, FROBKRDOL &4
PRASPEETII L, —RERCRER:, —Ho=x
)~ O—EORETHICTE -1,
LOBEALL RECE_NEFOREHPRA L 5 %2
OBERVEETE 5, H2HEMTIEM, R IHEIR
FIT 2 TR BB NI NI &ERNICTI 2S5 5
DEFEMTIIIZNITS 5 b FBEHEVLEORE» 3
WTEBERHBCEADN DN T A ERBZ D T
DERHS L HBLL. THED [HEBBERROE
#] oF-NEBEOREORET 2, EREETIR
ILIEMNCA IR BB LT A EWETINI.

LDEH>IREBELD L, FEBMINEE 2 LK D
CEFEUTHABIDIIE, H5 % ZIUGEST AH
BORBEOBRICMA T, BHOA2ICHEE2HA
AEVOWERZIERL TS AL 3BT 4H
W BDTIZIZNIES S e

KARO—IRIBASE S A 2EHEE F 1 VEBHERE
?*Efl\bf:o

E
T 4 ov & DFBARBEUESR K1V REBEREOE
2 Ulrich Zagorski[Giz 7 1+ v & 7~ 7, BBIREE
D% FWL THS , HiRkiz o TIIEAR Goethe
Institut ¢» Dr. M, Lechner, G, Lorenz izl
¥ THEEEL THO I . NEBRE L CARERIT
RERBAZ=IFREE, #1383, Johannes, Laube 0=
SERBEL TEW. B BILHLUETET,
Bl [HEABRSEMEREERECER) 0B
1) —REBEO—RE LT, LOEERHERT * %
FORBEREL T, EROEPL S ODRFTH
hag, ERNEE LD 3 & EEPE DI

#l

T 50

2) ZERANEFE: LT, BROLEREICHE R
BOREBIFEFI 200 385 & HCREEE
RONBLTBORBTIAHNEED,

2 KA VEOEBCCET BRI I hL, X
ZE100058 80%, 200058 90%, 40008%F 95%TH
BAEEZHIN—TE5E0bRTVS,

3 Charles C,  Fries; Teaching and Learning
English as a Foreign Language, 1945, p.5

4 ZExho “Guten Tag” icBEY 2 MBI, KO3
s O5IHTH 2.

Werkhefte fiir technische Unterrichtsmittel
Heft 2, Heft 3
Guten Tag, Schliisselsétze zu Situations-Bilder

5 Fries  Direct method ZEHL 1z,

6 Goethe Institut OHIFHETHARD 4 %22
antive

Deutsche als Fremdsprache; Struktur Ubun-
gen und Tests I, II

Deutsch als Fremdsprache; Dialogische Ubun-
gen I II Ernst-Klett Verlag

X B

M EEHETE 1.2.3.4% P 1973
RREEHERE 2.11% WHEdE 1966
ABHE : SELEE FIESEBE 1966
PIBRIUAR « AEEBFH B 2 FHFFE LoENE
K4 U 49, 1972
Z. B3R « R, Freudenstein: Unterrichtsmittel
Sprachlabor E§iTH 1972
Lado, Robert: Moderner Sprachunterricht, Hueber,
1969
Bohlen, Adolf: Bild und Ton im neusprachlichen
Unterricht, Lensing, 1962
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Information Analysis on Science Education

Katsuhiko UEDA, Kunihiro TANAKA,
Tadashi ISHIKETA, Kiyoshi NISHIKAWA
and Osamu KITAGAWA

In order to grasp the actual features of science education, We must collect, arrange, formalize
the informations on science education more objectively, This information processing is called

“information analysis”,

In this paper, the information analysis on science education was perfomed, and the process of
our research on science education was clarified, As an example of this analysis, the formalization
of the methods of learning and of teaching was tried. The result of this formalization will enable
us to select the most fitted method objectively from among many methods of learning and of

teaching,
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A Study on Design and Control ¢f Learning
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Development of New Technique in Metal Forming
—Dieless Drawing—

Koji KOBATAKE and Hideo SEKIGUCHI

Dieless drawing is a new metal forming process, still in its development stages, The process
consists of drawing bars of constant cross section without the use of dies, The bar which is fixed
at one end is locally heated to a high temperature by an induction coil and is pulled at the free
end while moving the induction coil in the opposite direction, The use of no die would make the
process less expensive than by any other conventional method, The forces necessary to pull the
bars are very nominal and fairly large reductions have been obtained in a single pass,

—fic, BT TR > TEMIEK Y BERS
5%, BROEROBRE#IES. ZOFESFAL, BE
DRV L BZRICEEL, FEHORNIEILH S,
UL URE, TACHTEBCSADRALBEL TS
U, ¥10, EHEOS UOHECREBROEL 3 oM
NIz F- TN

AL, BHROSIKETHNLNE L1 ZDY
2, EHO—ME ML, BIRS C Ltk > THEES
— BB L THEL 1 LABRAERHARLI,

#4 LB OFAR, F4 20X BERZTR
BRANELTINESS L & & BN/ TITY
T%, single pass TR XZMEHRIRL2BLNAT L
£ Thbo LLTIOMIEY nonfriction THH L
VWA AREB TG, BB TIRERE CEEMNAL,
FRECREEEO D ICEEOIKIE TR A1
BT XDE LTIk S8, WhOSEIMTIHMOMTI
F4 LA EEIBDTEYSMITETH A EELLN
%o I COMIEOMHMOISAREE LT, BROTHK:
TRIFNEBSOINT WL 25, LA, 77—/
DBRTE, FIIRBLICEAINE § OBHEORE
Thbo LIHMEOFRLEME, HHTIADLHE
% DINT2QLIEOEA S TEETH 5.

HECRV IR, TIRO18—8 27 v L A#, #
F 4oL S45C, S10C pRFEHA T, EHER 8mmT
bHho HBAOMBIEE UTHOBEALLNDD, B
RV InBo HEM: L BREHNORE L BEFIRO LS S
o, BREFREANREZFALI. R R XM
Skw, FEM 2MHz oRZEBEABABERELEEZHA
Uico MBS a4 Vi, MBWER/NEL T30, 1
BOFHHIA V2R, WO o 2BEELT, M5
AT EBEIRI. MBEMHSER L%, EbicnH
Ui RN EGT LR IEN T 20T, BX%
HBRMEL, B4 VO TIEUHT 120

14 L ABIRE 21T5BE, NEEE, BHA#E, 3|
EEE, 24 VEBEESSNTIORERE S E2RTF
Lis b, HMERDRICELTE, FBEEE a1 VB
BEEOATRES>TLUE S IMAEECHHEE, ¥
122 OfORTII, MTBEEICHY AFRERREDD
ERAOBT (necking OILH) »3H LT HE I
ZBHRL T 3. LG DREVHEX T VWH AL,
necking »S#ABI L1893, M OWHIBRETHEELTL
E 3

KiliwRd e, 3EEEL2 Vi, 24 VEBEEE



188 NERE - AR

Fixed end r=(1-A4,/A,)x100(%) (2)
TEINA 5, TheEREICERUE
r=V,/V,+V,)x100(%) (3)

EihBbe K213, WiEEDE v EHEL Vi/Va OB
BT, HidnINENT X 23 EERR T EREINTH

o 18-8 Stainless steel
X Pure Titanium -
Free end a S45C
K 1 60 o S10C /
o = V| o,
s0- ‘ﬁ' f-—“,wllm(l-)
% Vs, BB B 3HEOZRENO KER % 2 o~
Av, Az EUT, BRNIHCHY 3 UBERE K0b 0 4 -
LT, § a0l
E o
AV,=A4,(V,+V,) n "/
10
MRILD. TbL, WEE A1 OEIVMLTIN T
QHEEIR Vo T, BHOMENL, a4l Vit O 05 10 5 "
Vo OREXHEE CB#T 5. BEROK, Y

5 IR a4 VEBBIST
< —

R’ #E W v('y=51%, V1=15mm)m1n,, V2=143mm/min,)

18—8 27 L 24 (y=36%, Vi=10mm/min,, Vy=169mm/min,)
X 3

b A BT XL —F, L THh, single pass THIZAIK

A MERDRZ8S T EBHHI. K3, £1 LR 23, F1LABERY B OVWTRETHE D TH
Blikxic k> THL NI RO—Fl2RT. EEHOE %o FIIAWIFEOMREL, SF24REHINTHESHEEIT
OEILIIZEAE L, BOTHEHE I B1kEBIL L BOTHEL, WHERTEEERCERETETDH 0
ZRUTWV 5o



ﬁﬁﬂ%@@]ﬁ@_‘%i (@lfi) FATIATAEI08 1 H~FAT484E 9 B 30H

CHI T3

VOEHEEREICX BB L XFICK
BHEIFEIR T E OEEIH:

FHE— (REEH, BHEE (RAEH)
AL F1EMEBSERETA R U A
BM4sEs A (D

1 FRAEA oYY OWE

H/BEX (K1), MEBE (REEH)
BABMES PE, NEXRERF#ES
FRF47AE108128 ()

Z viEhlic BT 3 £-un-v X

BEEX (FK 1), MEBE (REEH)
HABWES B 220m HH s
MBA47E1LH 2 B ()

WEMT L B 3 SHID IRNT, FEEENO B

DEVEEL L RBREROE &, AV HIE - Wi
(FXRE & H MEE) ORMNEFEOH T L
T {-n X2 AT > THERZDY, THEHOL SO
HE Y FILOWTLORKZIEHT 2 HEBMNHY, L
b ¢ -n BEETORRERS T2 R T HROERT W
e S5, ERPHEL LD  FEO D 5. AHFE
CDORERBIRT 2HEE LT £ -u-n-v HRLEET
25DT, N1 FOVEREEF us I c (TEYD
oDy F p=c/d: BRI OBEOBIZIRK
PRABTIILL, ENCOBRIIERICK > THRS
NTOBREABBNDTEREREL T EPHFK.

H B0 il B 3 KEE OB
5

BEBR (U T, InEBtE (REEH)
BE#HES BEATREGHTRELBES
MRA48E 3 H168 (M)

HERED BHlICBO TR, N1 2 sbhh OfE
IH OB ETHEELT, nr FVEE (B
EhAr FreEbLTE ETHR) - iRk Wbk

DhOREDS 1 FEFRICONTRZOEERY EE

PHEIRLTE ETHE) - B S (35 gD
BR3P0 TE ETHE) LWEZALNS. AFR
s OB BEORMNEFHEOHBIES L FREC
DOWTEETAZE2ANETA DT, BREOKREH
HEEUT £ -u K R SREZEHR 5 L TSR SEh
BEH FE2RE L, 35 KERFOELOFFIFER
DB LT THECOVTHELDIR UTz.

7 ) & o BAReg O R R R D BT SR

mEBtE (REEE) - REEN (5K - 1)
BAMWMES B E230E#ES
FRf484E6 98 (4

BM D B 5 IEHTERDIEIBHIC DT
(BRERIKIC L 5 #1E)

He o RK=F8 (BMK-T), BTHER (SHK- 1)
HABSHSS LREETIRHEES
FATN474E108 5 B (AR
BHEHIRD O b 2HIRS EONRHEES
2 R=F (MK - T), BTER (REHY)
BAEHYS BT HESEHRES
Ef4sEe A9 R (AR
SR IEYERIBIC DN T

MOAX (RAKY
BAMENTES
FF484E5 A12A (AH)

HahsRo 220 3 ZHAEBRER DG
NEPRIBEO— AR 48

EHE @A 1), KBl (GRER
HAKMES R F39%3225
WRR48E 6 A (38D

(eI

MHBEEEZAO I Y = 2V~
EHBE (RRE®, GRIEL CKRREA - 1),



190

BEIIER (P8
5150 H BRIEES BES
BM4TELILA 5 B GRED

B o FrL—22RnnilEs»rsBohsy—4
« ARY FVITHEEEER B ERLE AT C &
ik, ROy B AN F— « 27 P APRE BH,
COERUEERO—BIiTF 1 2L FY 2~ o VHE
DERY¥EIN 3.

ERECBWTE, COSEREHREEZHES MIiTL
120

FBIEIC X B v Bz 2 L F - ORS

LABE GRREH, OiEL CREREX - 1),

AIER (REX -8
EI0EBE TRV 3 AL THERARE S
FRF0484E 4 H188 (GAED

Re2iL, T TRy HO 3V F - HAAEEE
INTOIEHEY 7L — 2 2AVESIZONT,
HEMER2ERTACLIRL), R F DT
BB A 2L MIT LI

ARHCBHOTIE, —RIC vy WO =4 v F—SHFiCH
WHNBESL L F L2 2HVICAIERHLALNS
57— 2 QUEBTISWNT, ZORMEE LT, HEMHERE
PRAT 3 L ORI ONTRHUEER, £4EL
TUEREEVERIEIh 05259, FREOMLES
PIRTYB L LMWL o1,

7 bw =y B2INER

BEEE GRERE), INEF GRESH)
BRERFLMETREGAS (G12—2)
MA47EE10A298 GAED

AL, w ke FILoRE, B~ FI5k
CREEHRES 1 4~ FRHZADET, RAT—F
HAIOEMERPHEIE LU IERCOWTHRELIZA DT
»3

A7 bw =y s A iEbE K

BEEE GRRED, UAKEF (BEEH)
BRELEEKS (No. 500)
MA48tE4 B 5 B (GBI

$H£M,$b-ﬁﬁyvx7,%%ﬁ4ﬂ~Fﬁi
ForryiarbIvo2s2MABbRT, Y
ZRUPNPNEERHERL, SEOAMEHYE T

TR ERIEL, RN BERBC L TRELL S
DTHdDo

7 bho =y s mER (1)

BEFHE GRERH, WHRE EEES)
ERFLEEARS (No. 501)
FR48E 4 A5 B (R

AWF, MEANZHEREFELLUTIHEDS L« 3
vU iR, MEHDAREETE LT 2 oA SESR
BNF 4 &~ FRENT, 7~ REGRBcE-SHIn
LINERPHEL, BHLIBERBICOWTRELIZLO
Tdh Do

F7 be =y s RMAR

BEEE (REEE, EREX (KRTX-I)
BEEEHLBE Vol 56-D, No.6, mXES
(D-62)

HAFI484E 6 B

BT, MEHEANZHFEFELTHR L« P 0D
2a%, “M"HIARERTE LU TRES A 4~ K%,
U B UHIBAREETE UTAMIERRES 1 4 —
FR2EWT, BAT—AHIOLMERLEELRNL
RERE2BRIZEDTH 50

HYEUTISIEST, 7 - RESEL BT, I
BAHOU1 " IBST 2 0%, AMENRLY 1 %
—FOT v~ F—NBEE HEL, MEXHIZEY
Hed SBRIN TV 2.

RICTI, BWERBEE BWERHICOWTRL, BE
UTc[FIBgiC & 2 BWEEF2RLU T 5o

Ky 7 NI X DEEKEEBEA

R — (REES), FELE (FTX)
RAMTERLN FL BB IEE KT
FRFN474E10H

FERfEYE 7 5 X < 2 GO ENE OB

*RMEE— (*EEEH) **U AYE THEIN
R RFE (MR TK)
HRATEES N FLR BT REE AT
IBFI474E10 B



Rt 7 7 X ~AREIC X 3 EEBERIEO
HUEL

BHE— (REEH), FELE (ETX)
24 7 oEHELER MWT72-122
1973%E 2 A17H

Analysis of Waveguides with Warm
Plasmas

*RMAkE— (*EREE), »U AYE THEIN
WEE RE (P*BTR)

Bulletin of Nagoya Institute of Technology
Vol. 24 (1972)

1973 4 A

7 — PEBRHURICE T SHARHREBD
BifE

IFRIEE, HHEXC (RRES),
MAFE (IEGED, MARL, HHE
(FIEK - ), FRES CHER
BR¥L2EAS
484 B4 B GRBD

PWM 3 BRI HEI L EY 1 Y 2 28088
H4 924055, FEOr— MEBRERBRICHNT
ZOEBAIGL THIET 2 &3 — B W#TH %,

EBES I, BAREMERE 12y — MR, 2he
EMERE CEIBRAONG L ZEL TER2TOE
DFER%BIZe TNZOBMEEZAF YTV ZD
BN 2 —F 1 BZDOWTHRIHL, EROBSHR
BTHhAHT ERBR L. BHAMHD > FYSH T
3E, BENCHAPAECTE 2, His ey 7
DOV 21 BRCITONAHIZ AL ES 1 Y RE2D %
— 2 * CRICGECEREERNEE Lo M, A%
BB DHEER L BITREENS BT 5 ERRLTZ.

CIbaeT 868

BOFHBRNOREERDRA
—BATB LIRS O RH—

HHES, FAHT (AEdX- D),
EWEEE (=5 - LB
LT ¥HS HES
FRAR4stE4 H GARD

191

{LFEERME & UTHAT 3 B0 FHEOmERYE2
W{aHE, BRNERR(ENEONAH, L HIERC
BED FHHAOEROBAR X 2B L iThidle

Y, SROBETH A, 2OHE—4HL LT, Nylon

FABALUIREER 2SR T2 8E 5T, ERO
HERBS R BECEET AL L2 R

BER -, A vicX 2K EO BB

BHE, FOBT (AEdk - 1)
2 B AEOBRLICET 3 BHS
(el s, (LTS
FAR48EE 4 B17H (G5)

"ERH v (53-8 2RV, REOHRK(LE
B2 T, Bl 2 #Ek, v JRIU - BROK) ¢
Bt Ty SRR CHbib T 32 L 2
EMTL, SEREM > —F~OFERADAIREEE2RL
120

Bigs 4 = o v OKESILEIRR
WHES, HOFT (FA&EEA I
SEFRmEHT Vol 24, No.9, P522 (1973)

TS B BEHEENHS RETIHES 1 = 1T
BEEMBEETS L TRELLB 05 BRI
BRRICOWT, ZOHLEEIKERORIE T X 3
, Dl L LBIEE S LTEB TR BRI

) AR LTA2-2F VTS F Y
Tv—~DEREZDOHE

AER (REEE), EBFAZ (KX T)
BAALEAF8HETEL
FRA48FE 4 H3 8 (AR

75 RO Y 2 BEARIGREET 21D
) VBRI UTIFINRTCRLNE 2 — A F LT T
CUBRGOREICOWTHELIZ. L ORBREDOERS
PHEEL, 7Tl MkeL U B NEk 2 H
B LT LT, COMBEOHIERUV, IR,
NMR, BEA<Y brick HBBHEL, 2,4, 4-tris-5'-
methyl-2’-furyl-1-pentanol & UT/RINB C & #R
Ulzo BN CHER KD S CRECHYT S+
J 3 —hERLTWA L & BHRL.

7 3/ BREEKTE R O BB G
RE—HF RERY), PR (KEHX - 1),



192

Hktre CRETHA - 1), BEEE CKEHL - I
BRI LFHLE0E AL
RA48TES A 3 B ()

LM L 2 BREEO RNV LORME > BRI(LF
MITERT S E2BMELT, = v P VB I HLE
WILBITE a-75 =0 BLU B-7 7 = OBILEG%
7 h ) IBRA TR L. BrORIBRTFRICL - TH
FTOZEZ2HOMIZLIe = v X VEBIKBIIS a-7
I = OBBRRILTIE, BBHKE7 I DX C-N#&
SORMIEY L = 1 ) L OERBEENICES. i
By B~7 5= TR AVEF O AEDOAEOBEENS B
REBIEHIE 7 I /7 EM = roEI CRRILINZ D
LEALNIL. BEEBRAVIBEERY, HERILY
EREMFERIEOTal kit - 75 =0 BIERIG
BRLN, RFRSEEEMAT.

7k ) IR TORBIFRENBROK
B D %)

REBE (EREH), MERE-FK GX-I) ,
FEE Gk D), FREE K- I
af{tEs Fi13EBEBHHS
BM4TENLR17E GEED

B - mHVERMD A OB (LF TN
fRHT

RABE (BRES, VWES B GX-I),
HFREHB GEK-I)

A&{bFEsL Hi3ERbHRS
BRUTEILA17TR (B5)

7R ) BRSO OHESERICHT AFE
HBEE S4B £ OV IRINEI D

REABE (FEREH, MEE-B FEX - D),
FREE GEA - I

HA{LFsL H130BEbH RS
BRATEILAITE GBI

B3 - M O FEERRRICEI T 5 B5T

REBE EEEH, MERE- Gk D,
FHIRMEE (FTK - 1D

BRILEHS BRBERRES

WR47#12H 4 B GRED

Tk UK, S OFMMEHICKT B HE
HIEE S8 B & R InF o g

REABE (EREH, MHEE-/ Ik« I),
FREP (FLK - I

SBEEH N Vol. 24, No.1, 1973
IBA484E L A

BRI X LI (1) OBMERILEG

RERX, KEHE, BESE LD
A&(bF4EE No. 11, P. 2194 (1972)
BRI474E11 8

TEMBRSRIGTH 3 BERER BT 3HEH
(1) ORRLEISOBR % R e g 2 AT
UHBHDOER CEBRZ T EBRER » RSV R
BPRNTER UIc. TFHEIE (1) ORIEEIGORE
B HET 5109, BROFARIGEINEE 2 (m+
n) RGBSR EERS 5 A 2RI % TR L

TRER, BENCERLS LUHEE (1D THLezh®

N—RTh 3 “RATHEIGE A2 LEBIE B D h >
Zo & 5 ICRISTIR D ERHER % BEMCIAT XK
RATAR IR E e K Tze LM (1) 1 k 2 8§
(1) OBLRISEE T 2 MHIZER L LT, Brk
HUNRE, BIURISREQETEE (1) &H (1)
LOREIRICE 3 EME (1) BEOH I BT E
Bhbd -1

VEEM S F vt EICE B T ErL D
WA ER AL UG

KERRE, KEE (FHA- D),

HEE (EREE), WM (GrEck - B
AA{rF¥4sk No. 6, P. 1226 (1973)
FAfn484E 6 B

Wacker Yozt 5 oL Lo RERILERS
EENTTRAR 2D BREETH 50 L DRRE G
BT 2109, VEEMBR % B\ TR A o HHi
TEERTTIV, EBRER % RGN B 2 B TR
Ulzo T DORMIBEEINT, H & =GRS & 0

(I) Tk 2MEEERIGICIT bR, FIEH AR
BETHAC EBboTle TN VK = VLR

| ORERISIEE, T LB IO vy A

WLTEhFh1XR, BByt o iedlLesF a1l
T, KFEA AR LORTH-120e 2L TIHR S
€L ORISR % BRI R AR B % AV T



WL, SESORERREEE Lo 12, hAK=
WL RO RS0 TEERMA 1o

Design of Multistage Gas-Liquid
Reactor
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In order to take the dissolved gas in the
bulk liquid into consideration, the absorption
rate with chemical reaction and the overall
reaction rate are analyzed separateiy on the
basis of film theory, Using these rates, general
design equations are derived for the multistage
gas-liquid reactor.

Since stage-to-stage calculations with trial-
and-error are required to solve the design
equations, simplification of the solution is
discussed for practical puposes.

As a result, a method of graphical analysis
is presented for solving the design equations
when dissolved gas in the liquid bulk may be
neglected.

Furthermore, the relationAbetWeen absorption
and overall reaction rates is represented
graphically to eliminate much of the tedious
trial-error calculation required.
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