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X—ray Investigation of Stress Measurement on Age Hardening

Type of Alluminium.

Jyunichi ARIMA and Yasuyoshi IWAI

Recently, in the experimental procedure of X—ray stress measurement, the equipment for use
as well as the revision of theoretical background has been no;ably improved. And the X-—ray
stress measurement has been noted as a unique method of nondestructive of local stress, is applied
in very wide fields of material engineering studies. However, there are few problems that want
further investigations. One of them is the question whether the stress values obtained from the
state of stress by using different lattice planes coincide or not. This problem of diffraction plane
dependence has been discussed to some extent up to date, but real feature is still in the vague.

In this connection, the authors have carried out a series of experiment using several kinds of
alloys for industrial use in order to clarify the essentials of the above-mentioned behaviour of
deformation.

In this paper, the results of following experiments are reported. The elastic constants of age

hardening type alluminium alloys were measured by using several kinds of X—rays, and they were

compared with the analytical results on the diffraction dependency of planes in single crystal.
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Table I, Mechanical Properties of Specimen.
Yield Tensile | Elongaton | Hardness
Point Strength
(kg mi) (kg / k) (%) (Hv)
annealed 6.0 19.4 32 18.5
after
age 20.0 39.5 19 47.5
hardening
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Table I, X—ray Diffraction Conditions.

Characteristic X—ray CuKa | CoKa | CrKa | FeKa

Filter Ni Fe v Mn

Divergent angle deg. 0.35 | 0.35 | 0.35 | 0.35

Radiation area m || 2 X10| 2 X10| 2 X10} 2 X10
Tube Voltage [\ 30 30 30 30
Tube current A 10 10 10 8
Full scale c.ps. 500 500 500 500
Time constant sec 10 10 10 10
Gonio. speed (deg./min.) 1 1 1 1

Chart speed (mm.min.) 20 20 20 20

Table IV, Relation between Diffraction Angle
and Diffraction Plane.

Lattice plane Diffraction angle
(hkl) 6§ (degree)
CuKa (333) 81° 03’
(422) 68° 41’
CoKa (420) 80° 52’
(331) 74° 18’
CrKa (222) 78° 16’
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Stopping State Behavior of Pulse Motor Driven

by Constant - Angular - Positional Excitation

Kazumasa OHASHI

Saburo

AIBA

In a previous paper, the authors analyzed the movement of the pulse motor driven by con-

stant - angular - positional excitation, and applied a method of delayed pulse from the steady state

in order to stop at the specified position without over run.

As a continued study, the authors propose two new methods that the rotor can correctly

stop at the specified position with Coulomb friction brake.

These methods are as follows:

1) Putting on the brake until é:O, and then applying free oscillation in the following stage,

2) Putting on the brake out of the rectangular region on the phase plane, and adopting free os-

cillation in the region.

These methods may also be applied to other positioning systems.
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Fig. 1 simulated result for steady state behavior
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Study on Behavior of Carriage with

locking  Constant - Speed Return

Katsuya KAGA,

Kazumasa OHASHI,

ICSR Research Group *

Keiji OKUSHIMA **

Inter-

Method

It takes time to thread a workpiece by a cutting tool, making it necessary to shorten the time.

An interlocking constant-speed quick return method was proposed for shortening the time required

for returning a carriage.

While this method has aproblemyet to be solved, we tried to confirm that this

excellent
method could be put to practical use and inquired into some factors which may prove to be effective

for shortening the time for returning a carriage by investigating the behavior of a carriage.

1. Introduction

Though the interlocking constant-speed quick
return method has a problem yet to be solved re-
garding how to absorb the kinetic energy of a car
riage when it is returned to its original position,
this method should prove to be excellent if this
problem is solved, as already reported!!. The pres-
ent study aims at putting this method to practical
use, investigating the behavior of a carriage and
inquiring into factors which may prove to be ef-
fective for shortening the time required for returning

a carriage.
2. Principle

2.1 Principle of interlocking constant-speed

quick return mechanism

Spindle
Mot -
or
ot cmgh 7 |
q— Cutting tool
M%or cnl.;ch Carrisge ;

Fig. 1 Principle of interlocking constant-speed
quick retern mechanism.

Lead screw

* . Kazuo MASUDA, Yoshiya SHIMOMURA, Masanori ISHIBASHI
Kazumi SHIGEYAMA, Yqj1 HAGIMURA, and Yoshinori KAJIMOTO.

% % . Emeritus Professor (Faculty of Engineering, Kyoto University)
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When a workpiece is turned on a lathe, the
clutch C is operated to transmit the rotation of the
motor A to the lead screw, and when a cutting
tool is returned, the clutch D is operated to trans-
mit the rotation of the motor B to the lead screw.
It is intended to return a cutting tool at a desir-
able constant speed independently of the speed at
which the cutting tool is fed when a workpiece is

turned. (Fig. 1)

2. 2 Locus plotted on phase surface by a point
on carriage

Fig. 2 shows a locus plotted on the phase sur-
face by a point on the carriage while the carriage
completes one stroke. ABCD represents a  locus
plotted when a workpiece is turned and DEFA a
locus plotted when the carriage is returned to its
original position. GA represents the distance cov-
ered by the carriage from the time when power is

cut off till the carriage comes to a stop.
3. Method of experiment

3.1

Fig. 3 shows experimental arrangements used

Experimental arrangements
for proving the interlocking  constant-speed quick
return method. K, and K, are clutches, and by
operating them, rotation is transmitted when a
workpiece is turned and when the carriage is re-
turned ‘as shown in (a) and (b) respectively. The
number of rotations of the spindle is varied at A
and the relation between the pitch of the screw of
a workpiece and that of the lead screw is varied
by changing a combination of gears at B.

3.2

Fig. 4 shows arrangements for detecting and

Method of recording

recording the dehavior of the carriage. A rectilineal
motion can be converted into a rotatory motion by
fixing a rack to the carriage and ‘engaging two
pinions A and B with the rack. The behavior of
the carriage can be plotted into a locus as shown
in Fig. 2 by attaching a potentiometer to the pinion
A coaxially, attaching a generator to the pinion B
coaxially and connecting them to an X—Y recorder
by electric wires. Since the present study aims at

investigating the behavior of the carriage only when

Speed at which the cutting

and  Keiji OKUSHIMA
B c
- ‘

A

T b

I Distance covered by

the carriage, ¢

|

|

|
3 i
-]
!

|

|

|

ps < E

Fig. 2 Locus plotted by a point on carriage.

Workpiece
4 <

| —

Motor

e

Lead screw

(a) when a workpiece is turned

Workpiece
L

Motor

-

(b) when the carriage is returned

Fig. 3 Experimental arrangements.



Study on Behavior of Carriage: with Interlocking Constant-

Speed Return Method

it is returned to its original position, only the lower
half of the locus in Fig. 2 is plotted.
3. 3 Items of experiment
(1) Effect of change in quick return speed of
carriage
The same motor is used and the speed at which
the carriage is moved is shifted from low to high
by changing the number of rotations of the lead
screw to investigate its effect on the behavior of
the carriage.
(2) Effect of change in power
The number of rotations of a motor which drives
the carriage is kept constant, but the motor is varied
in the magnitude of power to investigate the effect
of the variation of the magnitude of power on the
behavior of the carriage.
(3) Effect of inertia load mounted on carriage
A tool post and a cutting tool are mounted on
the carriage and various parts such as toothed wheel
gearing, a crossfeed, a traversing feed handle and a
half nut for thread cutting are housed in the apron,
making it necessary to investigate the effect of these
loads on the behavior of the carriage. Therefore,
various weights are mounted on the carriage to in-
vestigate the effect of the variation of weights on
the behavior of the carriage.
(4) Effect of inertia load attached to spindle
In cutting operation, a chuck and a workpiece are
attached to the spindle. These inertia loads are ex-
pected to have some effect on the behavior of the

6 i

T, T,

TesSize D,| D,| T { T, | Weight | Inertia

Pieco~L | (a) | (m) | (no) | (nw) | (ko) | (kgm-S7)

1 139.8{32.3]21.3|18.6 2.5 5.95x107*

2 169.0] 32.0{27.017.5 5.0 16.73x107*

Carriage

krd Kk«

X — Y Recorder

Fig. 4 Amngﬁmgnts for detecting and recording

the behavior of the carriage.

04 KW

0.1 KW

04 KW
(3

=
b

5
e o

Fig. 5 Effect of variation of magnitude of

power.on behavior of carriage

800 rpm.

[0

600 r.p.m.

Fig. 6 Effect of variation of number of rotations

of spindle on behavior of carriage.
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carriage because they are interlocked with the
carriage through toothed wheel gearing. Various
inertia loads are attached to the spindle to inves-
tigate the effect of the variation of inertia loads on

the behavior of the carriage.
4. Experimental results and examination

4. 1 Effect of variation of magnitude of power on
behavior of carriage

The speed at which the carriage gets started
increases with an increase in power. Therefore,
improvement in power is an important factor for
shortening the indirect time.

4. 2 Effect of variation of number rotations of
spindle on behavior of carriage

When the number of rotations of the spindle
is small, the carriage gets started fast, but a cutting
tool is returned at low speed, while, when the num-
ber of rotations of the spindle is large, the carriage
gets started slowly but a cutting tool is returned at
high speed. The time required for completing one
stroke in the two cases is measured, resulting in 80
seconds at 600 r.p.m. and 60 seconds at 800 r.p.m.
respectively. Thus a larger number of rotations of
the spindle is more advantageous on the whole.

4. 3 Effect of variation of frictional force and
inertia force on behavior of carriage

Fig. 7 shows the behavior of the carriage with
the tool post loaded with no weight, a weight of
25kg, and a weight of 50kg, and lubrication applied
to the guide face of the carriage. Both inertia force
and frictional force act in the same direction when
the carriage gets started, favoring a lighter weight,
while not only inertia force acts in the reverse di-
rection to frictional force but also frictional force
acts more strongly when the carriage comes to a
stop, favoring a heavier weight.

Fig. 8 shows a comparison of the behavior of
the carriage with lubricating oil wiped off from the
surface of the bed and the underside of the carriage
with that with lubricating oil applied to them, indi-
cating that lubricating oil has little effect on the
behavior of the carriage.

4. 4 Effect of variation of inertia load on
behavior of carriage

U /S

U w/ s

5
¢ m

Fig. 7 Effect of variation of frictional force

and inertia force on behavior of carriage.

. Ok 2. kg 4 50k

w

o d.

5
¢ om

Fig. 8 Comparison of the behavior of the carriare
with lubricating vil applied and with no

lubricating oil applind

1. lubricating oit applied
2 a0 lubricating oil appied

m




Study on Behavior Carriage
Speed Return Method

Fig. 9 shows that the carriage gets started in a
better condition with a decrease in the moment of
inertia.

5. Conclusion

It has been made possible by the present ex-
periment to confirm that the interlocking constant-
speed quick return method can be put to practical
use.

It hasalso been revealed with regard to the
behavior of the carriage that :

(1) The carriage gets started faster with an in-
crease in power.

(2) A larger number of rotations of the spindle
is more advantageous in terms of time.

(3) The carriage gets started faster when it is
loaded with lighter weight.
It has little effect on the behavior of the car-
riage whether there is lubricating oil on the
bed surface or not.

(4) The carriage gets started more slowly with
an increase in inertia load.

An increase in power has a greater effect on
the behavior of the carriage than variation of any
other condition. It must be noted that a longer time
is required for the carriage to reach a desirable

speed if power falls short.
Reference literature

(1} Okushima, kaga : Nara Technical College
Research Bulletin, No. 10 (1974)

with Interlocking Constant-

/S

£ o=

Fig. 9 Effect of variation of inettis load
on behavior of carriage.

1. no load
2. test piece |
3. test piece 2
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Performance Tests of the Shock Tube

Haruaki KISHIGE and Kazuoki MATSUOKA

Shock tube was new-built on March in 1977, for the purpose of investigation with respect

chemical reaction.

In this paper, its mechanism and performances are discussed. The peculiar mechanisms are

adopted as follows; 1) Cap nut system, 2) Needle gun equipment of piston type. The experimental

results of the performances give the followings; 1) Arrival vacuum degree of 10 ~Storr, 2) Shock

mach number of 1.0 ~ 8.0, 3) Arrival temperature of 13000 ° K and so on.
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Numerical Solutions on the Stability of Karman Vortex Street.

Haruaki KISHIGE and Toshio FUNADA

This report is concerned with the stability of Karman vortex street, remarking at a vortex

filament. It is indicated in the previous work that the vortex street becomes instable in consid-

eration of the second order term of infinitesimal disturbance.

Numerical solutions of the finite disturbance are calculated. It is found that the path swept

out by disturbed vortex filament is described as periodic curve.
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Measurement of Flow Velocity by Laser Doppler Velocimeter

Toshiya SAKABE, Toshio WAKABAYASHI
Noboru NAKATANTI * | Tomoharu, YAMADA *

The laser doppler velocimeter (L. D. V.) is recently utilized in a several fields. This paper is

continued investigating the applicability of the L. D. V. in water, flow and air flow.

The scattering particles are used milk which is soluble in water, are used smoke of an antimosquito

incense stick which is mixed in air.

The obtained results can be summarized as follows;

1) The velocity profile, in the circular cube that are measured laminar flow in water by the L.D.

V. agree well with theoretical curve.

2} The velocity of a free jet edge in air is measured by the L. D. V., setting a box to accumu-

late smoke in circumference of a free jet.
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AN ANALYSIS OF TEMPERATURE DISTRIBUTION
IN CONTINUOUS DIELESS DRAWING

Hideo SEKIGUCHI and Koji KOBATAKE

SUMMARY

A continuous dieless drawing machine of the drawing velocity up to 6.0 m,min has been

constructed. The mechanism of the machine and some experimental results are demonstrated. The

maximum velocity in the successful drawing is 4.0 m /min for spring steel and stainless steel of 2 mm

diameter.

The variation of temperature in the longitudinal and the radial directions of the material is cal-

culated using the finite element method, and the calculated value shows a good agreement withthe

experimental one.

The temperature distribution at a velocity of 10m _min,which will be employed industrially in

certain kinds of stainless steel, is also calculated to obtain information in a high-speed dieless draw-

ing machine.

INTRODUCTION

Dieless drawing is a new technique of metal
forming which does not use dies. The drawing bar
is locally heated to a high temperature using an
induction heating coil or other heat-sources, whilst
applying the axial tensile force to it. Since the
heated zone has a low flow stress, necking occurs
only in this region. Necking, however, is diffused
out by the continuous motion of the heated zone,
yielding a straight uniform bar reduced to a certain
diameter.

The principal results of dieless drawing have
been reported by Professor Alexander et al. m
and by the authors , and the main advan-
tages of this process can be summarized as follows:

(1} the absence of a die makes the process less

expensive as compared to conventional proc-
esses

(2) the process is- suitable for a material which

has a high strength and/or a high frictional
resistance

(3) a large reduction of area can be obtained in
a single pass

(4) the reduction of area is determined solely by
the ratio of the drawing velocity and the
transferring velocity of the heat-source

{5) the process can be applied to produce a tape-
red bar, a varied cross-section bar and others

(6) it is possible to give some kinds of heat treat-
ment to the materials during and after draw-
ing.

A continuous dieless drawing machine of the
drawing velocity up to 6 m_“min has been construc-
ted. The mechanism of the machine and some ex-
perimental results are demonstrated.

It is found that the heating rate and the cooling
rate are of critical importance for the successful
drawing, and that the working lim it is strongly af-

fected by the temperature distribution. The variation



48 Hideo SEKIGUCHI and Koji KOBATAKE

of temperature in -the longitudinal and the radial
directions of the material is calculated using the
finite element method. The calculated result is com-
pared with that obtained from the experiment, and
the calculated value shows a good agreement with
the experimental one.

The temperarure distribution at a velocity of
10m “min, which will be employed industrially in
certain kinds of stainless steel, is also calculated to
obtain information in a high-speed dieless drawing

machine.

TRIAL MANUFACTURE OF A CONTINUOUS
DIELESS DRAWING MACHINE

Fundamentals of Dieless Drawing
In the previous working method using an
Instron testing machine @, a drawing bar is
fixed at one end and is locally heated by an induc-
tion heating coil (see Fig. 1 {a) ). It is then pulled
at the other end with a constant axial velocity V',
while the heating coil is moved in the opposite
direction at a constant velocity V', . The reduc-
tion of area, r, is given by
r=Vh/(Vi+V:) (1)
and all the experimental results are in good agree-
ment with the values calculated from Eq. (1).
In a continuous dieless drawing machine, a rod

being pulled ismoved past a heating source, by

vfl
(a)
coolin .
nogzle H — heating
~ . coil
e
Vi A
- 1 (b)

coolin Y -
nozgzle H -— heating
S coil

Fig. 1 Two typical arrangements

uncoiling from one reel and taking up on another
(Fig. 1 (b} ). Both the heating and the cooling de-
vices in the arrangement are stationary. When the
drawing velocity is V; and the transferring ve-
locity of the material to the heat-source is V, ,
the relative neck motion comes about at the velocity
of (V,—-V,). A, and A, are, respectively,
the areas before and after drawing. From the law
of the constant volume, the relation,
A1 Vz =A2 V1 (2)
holds, when a steady state is reached.
The reduction of area is defined as
r=1-~A4, /A (3)
=1-V,/ W (4)

Outline of the Machine

The layout of a continuous dieless drawing ma-
chine built as a trial is illustrated in Fig. 2. A
hydraulic motor of 5.5 kW, which is employed for
the power source, is rotated at a desired speed up
to 137 r.p.m by adjusting the flow valve in hy-
draulic pressure system. A pair of rollers for
uncoiling the material and a drum for taking it up
are driven through a worm gear and spur gears by
the motor. The reduction ratio of the worm gear
is 1,°30. As the reduction of area is determined
by the ratio of the revolution rates of the roller and

the drum, we can get optional values with replacing

rollerRt £S
arump i coll (
i cooer;ﬂﬁ Vi

SRS
g22 350 ] Toller

M: hydraulic motor
E : coupling

B: worm gear
Gi~s: SpUr gear

W: sproket wheel
C : chain

Fig. 2 Continuous dieless drawing
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the spur gear G, on the drum shaft. A variation
of the revolution in the motor - has no effect on
the reduction of area, because the revolution ratio
is not always changed owing to a gearing chain

between two sprocket wheels. The revolution rates

of the roller and the drum are known by photo-

transister tachometers.

lupper !

(roller )
'-=‘.\‘_(5 «)?\J’
oo 4| 9
y

=
A

Fig. 3 Shapes of roller and drum

Fig. 3 shows the shapes of the lower roller and
the drum. A long wire as a raw material is wound
one or two turns on the lower roller R, and is
held down lightly by the upper roller R, , where
the compressive force is controlled by the displace-
ment of the herical spring S. The rollers have flat
surfaces and, on the surface of the lower roller,
annular turned grooves with different dimentions
are made for winding the materials. The drawn
wire is wound on the drum D. The drum has two

brims on each side and the wire is thrown to a

I

—35s*
.

(

or
cooling water

Fig. 4 Shape of induction coil

hole on the brim.

It is very important point in this process how to
get a quite difference in flow stresses between
the heated zone and the cooled region of the ma-
terail; a sufficient heat and an enough coolant are
both necessary. Especially, for a high-speed drawing
or a large reduction of area in a single pass, the
devices which have plentiful heating and cooling
rates are required.

Induction' heating is superior to any other heat-
source in view of the requirement for local heating,
the ability to produce high heating rates, and the
controlling temperature. A high frequency induction
heating device, used in this machine, has a maxi-
mum power of 3 kW and a frequency of 2 MHz.
The temperature of the material depends on
factors such as the power of the induction heating
source, the heating time, the shape of the induction
coil, the distance between the coil and the material,
and the material’s physical constants (specific heat,
density, thermal conductivity, permeability ). The
shape of the induction heating coil used here is
shown in Fig. 4.

A cooling apparatus, shown in Fig. 5, is attached
behind the induction coil. The distance between
the coil and the nozzles of the cooler is kept at 20
mm and the nozzles are located at points of 30 mm
from the surface of the material. The apparatus has
three nozzles, from each of which water and com-
pressed air is ejected, and it is possible to send out

either water or air when necessary.

200 S
‘water B
& 20

o ter
& —Rl- = g iR
.{p alf ) 1

K coil’ ="

Fig. 5 Cooling apparatus
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EXPERIMENTS

The materials used in the experiments are 0.6 %
carbon spring steel and 18 %Cr — 8 9%Ni stainless
steel. Each drawing specimen is 2 mm in diameter

and has no preliminary heat-treatment.

There are many factors that determine the success
of the drawing: the temperature, the cooling rate,
the reduction of area, the drawing velocity and
the material properties. The suitable operational
parameters have been found experimentally, and
the variation of temperature along the length
of the wire is obtained during drawing, using
chromel-alumel thermocouples of 0.1 mm diameter.
These thermocouples are fixed to the surface of the
materials by percussion welding, and the measured

temperature is recorded on an oscillograph through

a low pass filter, to elim inate induction noise.

1000 i m‘z‘:mnm‘_d_mda
800 .
mvymin
mm/min

temperature (°c)
™ [+ 24
o o
& o
) I

g

! 11 l M

40 30 20 10 0O -10 -20
length of wire Z (mm)

o

Fig. 6 Temperature distribution

Fig. 6 shows the temperature distribution in the
longitudinal direction of the spring steel wires,
which were given no deformation in order to ex-
amine the cooling against the drawing ve-
locities, when the air pressure is 0.25 kg ,cm2There
are little differences in the maximum temperatures
among the different drawing velocities, but the
positions at the peak values tend to shift from the
entrance to the exit of the cooling apparatus with

the increasing of the velocity. In the case of

850 mm _min, the material has a considerable high-

temperature outside of the cooler.

air-pressure
o 025 kg/cnd
e 05 kgserd
© 075 kgscm’

w

Q

(=
|

S

—e—

cooling rate ("c/sec)
— N
8 3
1 1
/

]
0 500 1000
working vetocity (mmymin)

Fig. 7 Cooling rate vs. drawing velocities

Fig. 7 shows the variation of the average cooling
rates with the drawing velocities in spring steel.
The cooling rate decreases remarkably with the
increase of the working velocity. The relationships
between the heat quantity supplied to the spring
steel wires and the drawing velocity are shown in

Fig. 8.

3250 reduction
3 o 19%
o 309%
'§200 e 352%
8
3,150 —
§
3100 o
L
2 | \ 1
0 200 400 600

working velocity (mm/min)

Fig. 8 Heat quantity vs. drawing velocities

Up to now, the maximum velocities in the suc-
cessful drawing are 4.0 m /min with the reduction
of 35.2 %for spring steel, and 40 m /min with the
reduction of 19 %for stainless steel. On the other
hand, the maximum values of the reduction in a
single pass are 70% and 61%, respectively, for
spring steel and for stainless steel, under the con-

siderably low working velocities.
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DISCUSSION

The finite element method is applied to the var-

iational method to calculate the

temperature
distribution in the materials during dieless drawing
. The calculated results are compared with
the experimental ones in the case of the reduction
of 18.1 9 in spring steel. The following values are
necessary for the mathematical equations, and they
were obtained from the experiments;

thermal conductivity: 0.074 cal /cm sec °C

density: 7.85 g cm’

specific heat: 0.255 cal /g °C (700°C)

heat transfer coefficient: 0.264 cal,/cm?sec °C

temperature of coolant: 20 °C

boundary condition: 20 °C.
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Fig. 10 Inner temperatures

Fig. 9 shows the comparison of the calculated
result with the experimental one at the drawing
velocity of 200 mm,min. The calculated values
closely agree with the experimental values outside
of the undeformed region. In the numerical treat-

ments, the supplied heat quantity (92.5 cal /cm*sec)

is given only in the region Irom 2z =1mm to
— 1 mm, and the range from z = 12 mm to 26 mm
is only allowed to be cooled.

Fig. 10 represents the inner temperatures in cal-
culation under the same conditions mentioned
above. The difference between the surface temper-
ature and the temperature at the core of the mate-
rial is about 300 °C at the most.

Fig. 11 shows the temperature distribution at the
surface at the velocity of 950 mm_“min, assuming
that the heat quantity is 405 cal/cm?sec. The close
correspondence between the calculated and the ob-
served values was obtained in the deformed region,
but a certain distinction at the point of z=1 mm
may be due to the assumption that the supplied heat
The calcu-

lated temperatures inside of the material is shown

was given to a small region uniformly.

in Fig. 12. The temperature gradients in the radial
direction at the deformed region become larger with

the increasing of the drawing velocity.
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of 10 m_ min.

As the varidity of this calculation method has
been verified experimentally, the temperature anal-
ysis in a high-speed drawing is conducted in much
the same way.

Fig. 13 shows the calculated results at the velocity

of 10 m /min, where the supplied heat quantity is

electric resistance

[ heating
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Fig. 14 Inner temperature

assumed as 1600, 1800 or 2000 cal,/cm? sec and
thermal conductivity 0.264 cal /cm sec °C.
Since the maximum surface temperature reaches
850 °C in the case of 2000 cal “cm?sec and a

sufficient cooling seems to be accomplished at a

is

point of z = 24 mm, a high-speed drawing at 10 m ~
min appears to be possible under such conditions.
remains less

The inner temperature, however,

than a few hundred degrees, and the temperature
differences become larger in the radial direction,

as shown in Fig. 14. The instance may be caused

(5:8:)—

ONIO)
@ @

|
1
-4

-

system
[

Fig. 15 Heating, cooling and drawing methods.



AN ANALYSIS OF TEMPERATURE DISTRIBUTION 53
IN CONTINUOUS DIELESS DRAWING

by a small thermal conduction as a result of too
short heating period.

These results seem to suggest that the present
heating method is not so suitable for a high-speed
dieless drawing, and more effective heating devices
should be extensively developed. Fig.15 illustrates
some ideas about the future dieless drawing
from the viewpoint of heating, cooling and

drawing systems.

CONCLUSION

A continuous dieless drawing machine of the
drawing speed up to 6 m “min has been construc-
ted as a trial, and some experiments have been
conducted using this machine. The maximum work-
ing velocity in the successful drawing is 4.0m “min
for spring steel and stainless steel of 2mm diameter.

The temperature analyses of the drawing mate-
rials have been done experimentally and theoret-
ically, and the calculated results show good agree-
ments with the experimental ones.

Based on these results, a high-speed dieless

drawing at 10 m_/min is considered, and some

ideas are demonstrated from the point of view of
heating, cooling and drawing. Further investigations
concerning the temperature analyses in several con-
ditions and the mechanical properties of the drawn
materials would contribute to a rational design of a

practical dieless drawing machine.
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Studies of machinability of eutectic graphite

cast iron made by continuous casting process.

Yoshio TANAKA

The aim of the paper is to investigate the machinability of eutectic graphite cast iron from

the viewpoints of built-up edge of the cutting tool, affinity between the tools and works, and surface

finish. The experiment is carried out under the dry cutting condition with the tool materials of six

kinds containing cemented-carbides of three kinds, ceramics of two kinds and cermet.

The main results obtained are as follows.

(1) The built-up edge of the cutting tool in machining eutectic -graphite cast iron is smaller

than the one in machining nodular cast iron.

(2) The affinity between the carbide tool (having TiC) and eutectic graphite cast iron is

stronger than the affinity between the same tool and nodular cast iron, because the

eutectic graphite cast iron contains a trace of Titanium. Therefore the eutectic graphite

cast iron forms the crater at the lower cutting speed than in machining nodular cast iron.
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Researches on Elimination of Black Smoke Exhausted

from Diesel Engine

(2nd Report, Effect of Collision Plate)

Toshio NAKATA and Ichiro SHIMAUCHI

The experimental study of an elimination of black smoke is described in this paper. The

collision plates are attached to an exhaust pipe in a water tank. The black smoke contained in an

exhaust gas can be effectively fillrated by passing through them. Using the fact, it was found that

the amount of black smoke was considerably influenced by the distance between an exhaust gas

hole and a collision plate.
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Characteristic of Heat Transmitting Surface with Impingement of Jet

(4th Report, Characteristic of Flow on Two-Dimensional Multiple Jets)

Makoto NAKATANI and Masanori YAQO *

In studying the nature of heat transmitting surface with impingement of two-dimensional
multiple jets, first we have clarified the characteristics of the jets flow. Consequently. we found
that the jets curve to the atmospheric side (the out side) at the point of about H< 2.5D in the
double and tripple jets, where D is pitch of the nozzle and H is the distance between the nozzle

and the jets’ impingement surface. But the jets join each other. And it can be understood that the

range of core on the multiple jets is smaller to compare with it on the single jet.
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Characteristic of Heat Transmitting Surface with Impingement of Jet

(5th Report, Characteristic of Heat Transfer on Two-Dimensional Multiple Jets)

Makoto NAKATANI! and Masanori

YAO

In a single jet, at the point of H/ A, =8, where H is the distance between the nozzle and

the jets, impingement surface and A, is the nozzle width, the heat transfer coefficient of a stag-

nation point shows the maxmum value. In tripple jets, the center jet shows the similar trend to it

in single jet, i. e. at the point of H/ A, =8, the stagnation heat transfer coefficient is muxmum.

And in the both side of the jets, at the point of H/ A, <8, it shows nearly constant value. But

in double jets, it has become clear that stagnation heat transfer coefficient is increase according as

H/ A, is decrease.
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On the Coincidenced Point Formula for

Elliptic Complexes

Katsuhiko

FUKUSHIMA

The present short note is a preliminary report on an attempt to generalize the classical Lefschetz

coincidenced point formula to the case of the elliptic complexes.
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Mortion of the Harf Intger Spinning Particle

in the Gravitational Field

Shikao

MIYAMOTO

Abstract

Based on the theory of vier-bein fields, which give the gravitational theory, we can derive a

equation of mortion, describing the classical orbit of harf integer spinning particle. In order to study

the mortion of this particle in the static spherically symmetric gravitational field, we have solved

this equation of orbit. Gravitational interaction with spin give the effect of increase or one of de-

crease for the advance of perihelion, which order is secondary power of gravitational constant G.

In the case of revolution of the electron around the sun, this effect is very small as compared with

ordinary advance of perihelion.

1.1 € & I2

PR VRT2ELRICEAL T, —REBETHRIZ
L TREC e btkicEBHEEXET 28I Ly, BA
ANt =Y =8 b pu (vier-bein B EIEITh TV D)
pH oM cogick s, wWhwsENERE, Ein-
stein DFNEFHELRBREYZ3EN@6hTWS
M)z e g BELAVRAOENBATOEBICEL
Tit, <mshTwsrW oo Tir, tor—v—%
NEBERHCT, BFRPBTORLAC L BOKTO,
B EILD 2 VB TR B L BEHH P ToEEHIC
LT, AL OEEAYOBRIZEDN N ER~N5,
BITOBEEZRD D201, FoOFBEK L, EExxL
¥ BEERT L VAORENO0THSE L) RS H
WU, HEALPES FR 8. ZorERcED
NIEBHERT oL v iz, 5= —BOBNLEY R
FRALTHENORERD, 2L LOHREERICL S
BEERE~5,

2. EXxI R ILX—BHERT VL

BENBRETRT DY — Y —3 bt & 51 Lagrange-
an#ZE#,

‘f':L( W, wyuy bku) +
Lc(bku;bku yV)** (l)
4%, ZZT L,L° i3, #hFnHRB ¥ BLV
HHP b ., O Lagrangean BETH 5, HRBB LV

EHHOEE AL ¥ —ESHRT VA FELEEAEN

) oL '
Tu :‘—W l[f,u —5uy L (2)

E*xFFoXFRBIUOFV L v UF p OWRER, 2
h¥Ehe—L o vERBSL U BEETR TS
M OBEREYFEOEETRT. UERLTH S,

*x ¥, 3 a¥/ox* EEbOT, A B i
4 4
ZX Ari B! 2%bT.
g=l 1=1



82 B oA 1k X O#

aL®

GTv:
“ abkl;u

bkl y ___5u”LG
(3)

TEBTH L, —MEEERIIHTIAEEL, P
U bsy OEGHHFEXEHVZ L,

T.*,.+°T,”,, =0 (4)
LN TED,
i, RBRERF -2 BOKFEERLL, Z0OW
K3 Lagrangean # B i1
1 — —
LZEbbk“ ( W‘Yk W, n _w-, u‘Yk w.)
+mbTY (5)
b=det by, (6)

Thd. (2)KE (5) K&,

oL
T,* = T bk (7)
L77

NiRFD, 2k by, CHETIEHHFEALACT,

GTvu;u:_Tulbkubklvu (8)
XL (4) Ry °T,» 2HET5HE,

T**,, +T** (I,5+B)5) =0 (9

»EShE, 22T

o 0
Puv =Eglp(gmnu+gvp,u—guvno)
1 1)

B,,: =?g“( Cpu» +Cupv +Cvup )

Cuul =bka ( bku,l “bklvv ) (12
THhh,

Pﬂ: zry; (13)

B,. =—B,, 4

DHHEEE-T VB, #->T B,, OHEE, EExx

nX—BERT VB, KBS ER-TWHHE
KOLFET B,

3. hiizRHTEDFER

IIT, ACLBOKTOTRIALF—ESHRT L /L
HE T %, HRORERCORTER ¢ TRET
PELELL. BNFORVABER, Trbb

bku :5)“‘ (15)
DZEM TR,

T =i Th,v, ¥

- 1
Wp,, quf-i'm

(Tpu ayl w)’l (16

1
m

LB, ZZT P, BIU o* i,

] — —
p,‘-f(a,,—a,‘) {17
1
ot =2—.( YuYy — Yy Ve ) (18
[

T, EAOESRKICERTIMARAT LU
WHEFCHD, (16) XEWTOREF ¢ BLURE L
WHT o OHHE M TxhibsE5 L,

dqg” dgqg*
v — 3 i __
T =mdo3 (g rt) . dz
1 3 i i dql‘
+2<5 (g% =2") =07
M),

LB, ZIZT, gqi=xt=ict Tt 1XBEQYEEDT.
£7: ¢ ZEBMLEIN,

_dt __dq” dg*
d‘l'—c dt dt guv m
TEZRIN S,

(19) RIFEHPOFEEL 2V, HHEHOHED,
WrEE g TRbOLIzFAF— BERT L VAV EBE
Thah, BHENFELTLRILETCEDLDERE LD
LIRET 5.



HBY R CURFOEANBPN TOES) 83

MeY = — Mre Ql)
B & O

(53(41'—_1;‘) ddq‘r“ >,u=0 @

¥Hw5L,(19) KK

d?q*
dr?
Efd. SHICIEMMREL T MY = M4 =0L LT
(19) K, (23) K& (9) RicRAL TEMAZE1TS
&,

T, =mé® (q' —z') &

d®q* _ _dqv dg? I
dr? dr do
1 dq* .., d

2m dr dq’

[r,‘: +A‘:,} o4
(¢,7=1,2,3)

IhARHE 2R BORMFOEFERTH S,
(24) XOFERIKEm % F L 5 L Newton 0EEhFHRE
RS L THARENERD LTV S,

AHhF—HFOREE, RELIZLD MY OFEMNL
W T, BT,

dzqu _—‘dq» dql
dt?2 ~  dr drt

L &

LR Bn, Zhix, BAUAOHMER L L ORORK
NEGHFBERELTLCASN TS, BEROBRED
L T ORSERFMCTRTOTHZ &
NTE,ZOLIREERTIENOERITE D0,
A BTV IYATHDIDNT, HHERRTOTHRITH
i, 0L REBHEATLIORNE, TL£IEL0K
TAHZEETERY, oTRELDHBBTFI>, B
WEHADERO R VERREFCRETESLEIBRLA
W Enbnb,

4. BRGIRMHFRA TOERD
BEAELO L2V BRAKREFENGOBREE, ¢

R ORFREBTABEIC, AELORENRENLS
ZRbhahE, (29) REMCEFCLVARD,

HF— =3 by, EE-1EHBERO, B PE
1
6i5f 0
b Ry — (26)
0 S

7=7ZL
A1

f=[ 1—(~11+1)%}ﬁ—1
- 1—(2,‘,+1)ll_ﬁzzTT )

s=[1—<11+1)%]71+_1 )

1
[ 1—(12+1)%}h+1

2(1-2
Avtdz=- (1—4:) 2

—&

A1z = 1—4¢

60

Thd, ZZTelk, Y=V —F b IKLIHENE
WL Einsteinmzh L OB ETRTAAFA—F—T, ¢
=0nLET/ER—HT 5. FHOEREEIY ¢ 30
KIEWEZ b > Twa80THELEEEhiw,
72 g 4 DEEDL,

6:;f2%2 O
guv =bhubkv= Bl)
0 S?

O bru, gu EROTLLS v Bul EREL, %
DEERE (24) KicfRAT R L,

a5

- r
7R )]

=1




1L/ f\ &Sdzy z*z)
m(rf) i,j:ldz' r M
_i f, 2 d‘ri ik
m f ,Z=1 dr M 82
(k=1,2,3)
1 d , dx° | _
S?2 dr [S dr I—O 83

MK THFOWE g ¥ z* TEbL. %7
Flid for TOWMBETT. of 237 VITHOMERE
LT,

3
Ml = ciikgk 84)
2
LELZENTED, £72 (20) it
dr® \2
—c2 =_g2 ( >
dr +

(33) K&
S? ddx: =p 36
o TEKTHS., (32) X1,
2 :n;z ddr fr=
m?r ddxz-k ,Zixioi &

AELHRVIBEORITHEINEE I AR —E T
Hormo, NEMELOWMII LS =0THD, FZ
T =0, 2ELOMHFWA

gl =62 =0
b B3
3 froned -t
o 2K (K== 4”)
THIERBIZH>OTHEHRD,
=7 cosgp
B89

Ty =7r singp

OB ER VS L 37) K&
mfzrzg-—fr’f—+Kf2 =w 4o

wiEER TR AEBRO 2 O RET 58 E
. (35) RK,(36) X, 40) Kk

du\? . mf?
(7o) ** —wskry
2
fe )0 m
1
u=—
r
T
w—K=L
42
m(p? —c?) =2E
Lt
m2f2 , [pz_cz ]Z
(w—Kf2?) S
m 2 F 4 E
| Gt 1
1-3¢ K 1-—2¢
(=i T )}
c%a 4
" + 11 [6—17&-!—
K c2q?
m 2E 4 c%q
=12 [ m+ " +4[ 6 +

K c2aq?
Te+T8(1+26) | |

- T, (41 Kz,

<—Z—%>2 +ul —Lzz {E+



RBRR CURTOENFNTOEE) “ 85

2mc?

: a+2m{6+7e+

)

c?a? }:0

K
T8(1+2e) |

ZORBTEHERF L v M

2m c2a
r

Y=o ~2m[6+7e+

CZaZ

— <4s>

K
f8(1+2m]

THIELRLTVS, B1EIFHEIINOET, KB
NEERY M, THSIhEKE G L +hnid,

MG
‘oo “
V=—ﬁ¥£—m[6+7s+
K M2 G?
Z8(1+2”]'§Fﬁ7 @

AL DHBE, 1/ r2 ORFL L v A TROATE
D, ThihiEHAOBENZFH+ 5,
(44) X%

: 3
Yy —

1 +ecosy ¢ u8

LR T, (44) RITBRATE, 7 Rk 5, —R#E+
SHOEBRORERE & X
49
{3+ 7e/24+4(1+2¢) %/, }MG
- bo,(1—e?) 2

Llgd, €, REMBEOEMOYS, ¢ RMLETH

%,

5. #& L]

47) XKoo La#iEfEesRk cH o0, 20
LB2ENRT o v ni3 ¥/ BT Ehbrs,
FlRELONEHAEARPROAE LFLCHE L
&, K7L v v A BMELS R VRECA D, EHADHIME

LR B3ERb1 S, BFVPKBOEBE EBEED
LECEEET 5L 50 X/, OfIRH3 X102 cIEE
&L T, ERTRBRTEAR Y,

X [

(1) T.W.B. Kibble, J. Math. Phys. Vol. 2, (1961),
212.

(2) K. Hayashi and T. Nakano, Prog. Theor. Phys.
Vol. 38, (1967), 491.

(3) S. Miyamoto and T. Nakano, Prog. Theor. Phys.
Vol. 45, (1971), 295

(4) INASE, PILRERE, SEFER  —BHEMER LU
BHOMR, (1967) E¥HE.

(5) HAIL R  ERFRIFE, Vol 44, (1971), A48






i v e o FIRVR D BN & A PR

= B R

! By *

Flow and Heat Transfer Characteristics of Dilute Polymer Solutions

Noriyasu MORI and Akira HORIKAWA

The flow and heat transfer characteristics of dilute polymer solutions have been studied theo-

retically and experimentally.

To calculate the friction and heat transfer coefficients, mixing length theorywas applied to the

momentum and energy equations in turbulent flow. As the result, it was found that the heat

transfer coefficient is reduced when the Toms effect occurs.

A series of experiments were performed for the purpose of determing the friction coefficient,

the velocity profile and the heat transfer coefficient for dilute solutions of Polyethelyne oxide ( Alkox)

in water, and the experimental data were compared with the calculations.
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Flow Properties of Electroviscous Fluids
Toshio WAKABAYASHI and Toshiya SAKABE

Electroviscosity is defined as an essentially instantaneous reversible change in apparent viscosity

when a fluid is subjected to an externally applied electric field. By means of this property, it is

possible to directly control fluid power by electric signals.

This paper presents the fundamental experiment which was done to research the rheology

of electroviscous fluids for technical requirements. The experiment was made on laminar flow

between a pair of flat parallel plates with voltage. As the result, it was found that the flow could

be regarded as a Bingham flow with constant yield shear stress

range.
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Analysis of the PWM 3-phase Invertor (Capacitive Load)

Shige;ji

IMURA

Abstract-Analytical solutions of PWM 3-phase invertor with capacitive load are obtained. In the

steady state there are only four circuit modes concerning to both the time constant and duration of

gate signals. The concept included here is to clarify the relation between the initial conditions and

the circuit modes.

Some experimental results are shown with the analytical wave forms.
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Charge Transport and Breakdown

in Polyethylene

Jun KYOKANE
Iichi KIMURA, Katsumi YOSHINO* and Yoshio INUISHI*

1. Introduction

The electrical conduction and breakdown in
polymers have been studied for many years.
However, even in the simple polymer like poly-
ethylene {PE), there still remain many unresolved
properties. The polymer usually consists of
crystalline (spherulite) and amorphous parts. There-
fore it is necessary to investigate the electrical
properties of both the crystalline and amorphous
parts for the detailed understanding. In our previous

papers ! %

, we reported that the electron beam
induced conductivity in polymers consists of fast
and slow components. The mobility of fast carriers
at high field has been estimated from the time of

flight measurement ! ¥

in the polymers containing
r electron such as PET(polyethylene terephthalate ),
PEN (polyethylene naphthalate) and PS (poly-

stylene ) etc.. Slow component is related with  the
carriers which migrate through the specimen by the
repetition of trapping and detrapping processes.

The carrier trappping states were also studied by
the TSC (thermally stimulated current)* and TL
( thermoluminescence ) ¥ measurements. The
by the

electron bombardment is much smaller in the satu-

quantum yield for the carrier production

rated polymer like PE than in 7 electron system 2

which makes the measurement difficult in the for-

mer material. In this paper, the time of flight meas-

urement in PE by pulsed electron beam and simul-
taneous measurement of TSC and TL will be
reported to reveal the carrier transport process and
localized state in PE. The breakdown processes
in PE are also discussed using the knowledge of
the revealed transport process and the trapping

states.

2. Experimental
Commercial grade low density polyethylene
(LDPE) (Yukalon and Showlex) and high density
polyethylene ( HDPE} (Hizex and Showlex) of var-
ious thikness on which Au electrodes were evapo-
rated in vacuum were used as specimens.  Details
of the time of flight method by the pulsed electron
beam (200 ns width, 10 ~20 KeV, about 0.1 cou-
lomb /pulse) is already reported in our previous
papersV?. TSC and TL were measured by a
picoammeter and by a photomultiplier simultane-
ously®. Namely the high electrical field of 1.5
MV /cm was applied to samples at about 90°K
for 1 hour in vacuum. After the short—circuiting
the external field the sample was heated up to about
370 °’K by the constant rate of 10 deg. /min. to
observe TSC and TL. This

measurement seems to be the most effective meth-

simultaneous

od to distinguish trap and dipole mechanisms.

3. Results and Discussion
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The contents of this paper was reported to the 1976
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3. 1 Carrier transport in PE

As shown in the inset of Fig.l, the induced
charge @ due to the single shot of electron beam
pulse in PE consists of fast and slow components.
However in this case the time duration of the fast
component is nearly the same to the electron beam
pulse width and not dependent on the applied field
contrary to the case of PET. Two explanation for
the origin of the fast component may be probable.
Namely, it corresponds (1) to the movement of the
short lived carriers during the geminate recom-
bination, (2) to the fast carrier transport in the
crystalline part ( spherulite) or the micro void on
the surface of the spherulite of PE. The carrier
transport in PE seems to suffer from severe influ-
ence of the localized states, resulting in the
predominance of the slow component over the fast
component in comparison with PET. The relative
magnitude of the fast component @, to the slow
component @ defined as illustrated inFig.l, in-

creases with increasing crystallinity.

2
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Fig.l The bias field dependence of
induced charge @, , Q. .

Namely, Qf / Q, is about 0.5 in HDPE and 0.2
in LDPE under the applied field of 1.8 MV cm
at 70 °<C. Although Q, is rather temperature in-
sensitive as shown in Fig.2 Q_ increases remark-
ably with increasing t'emperature. Accordingly, the
fast component seems to be due to the fast elec-

tron migration with short life time in the

INDUCED CHARGE (pC]

crystalline regioned the slow component seems to
the migration of carriers through the amorphous
region. It is not clear, however, at this stage
whether fast carrier migrates in the spherulite
itself or in the micro voide on the surface of the
spherulite. It should be noted that slow component
of the induced charge @ in these figures was
measured at 100 msec after the electron bombard-
ment due to the limitation of the circuit time
constant of 1 sec, although the collected charge
still continue to increase gradually. Figure 1 shows
the relation between the collected charge (QI,QS)
and the bias field (Hecht curve). To Hecht curve
for the electron saturates at higher field above 1.2
MV cm at higher temperatures ( ~70°C), sugges-
ting the transit of slow electrons across the spec-

imen within 100 msec.

10 T T . r r Y
[ ! electron
[ ) 12 um
o 1 15 MV/em
| )
s <+ LDPE

oo HDPE

0. W""-‘

28 29 30 3 32 33 34
RECIPROCAL OF TEMPERATURE
1/Tx 103 (K")

Fig.2 The temperature dependence of
induced charge Q , @, .

As shown in Fig.2, Qs increases with increasing
temperature (—21~ —24°C) ‘® compared with Q,.
This curve turned out to be divided into two region
1, O. The activatin energy in region II is about
0.35~0.4 eV, being nearly equal to the trap depth
in PE estimated from TSC % ®. Region I is a

temperature insensitive saturation region correspond-
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ing to the high field case of Fig.l, indicating that
almost all slow carriers transit between electrodes
and that the quantum efficiency for the carrier
generation by the electron beam is rather insensitive
to the temperature. The induced charge waveforms
even in this high field and high temperatures do
not show clear knee which corresponds to the car-
rier transit between electrodes contrary to the case
of the fast carrier in PET.These behaviour may be
explained by distribution of the hopping time of
slow electrons as suggested by Scher and Montroll”
Fig.3 shows logarithmic plots of current i (¢) versus
time t of which the knee point around several
tens msec would give the apparent transit time ¢,
according to them. The induced current i (¢} was
obtained by differentiating the collected charge Q(¢)
graphically. The field and the sample thickness
dependences of thus obtained transit time ¢ , were
not so clear at this stage and now under studyThe
apparent mobility of the slow electron estimated
from ¢, is the ordr of 107® em? /V-.sec at 70°C, The
slow electron mobility at room temperature should
be much smaller than this value, since the saturation
of Hecht curve is not observed at this temperature.
Trial to fit the observed i (¢) curve to the simple
detrapping curve with single exponential decay;
i (t)=C-exp(—t/z), is not successful as

shown by chain lines in Fig.3. However, the

observed current decay seems to be fitted to the

following equation with two time constants r,, 72,

as shown by dotted lines.
i(t)=Cr-exp(—t/7:)
+C,-exp (—t/72) (1)

, where v, and r, are determined by trapping and
detrapping time. This fact indicates that the anoth-
er interpretation of the induced current besides
Scher and Montroll can not be neglected at this
stage. The possibility of the ionic transport as an
origin of the slow component can not be also neg-
lected completely at this stage.

When the bombardment side electrode is positive-
ly biased, saturation of Schubweg curve is not ob-

vious up to 1.8 MV /cm and the induced charge
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Fig3 Log i(¢) versus log ¢ plot of
induced current.
of hole is less than that of electrons, suggesting

the lower mobility of slow holes.

3. 2 Localized state studied by the simultane-
ously measurement of TSC and TL
As evident from the discussion of the previous
section, the localized state in polymers play very
important role and TSC of PE has been studied by

several authors. However, the distinction whether
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Fig4 The simultaneously measurement of
TSC and TL.
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the observed TSC is due to the detrapping of carriers or
to the dipole relaxation is not so obvious. Figure 4
shows the simultaneously observed TSC and TL.

we have found homo charge type TSC peaks
P, P, P;sand . Py at 130 ~150 °K, 200~210
°K,250 ~270°K and 305 ~335° K, respectively. On

the other hand, the TL has also four peaks 1i. e.

Py, P, , . P;and | P, peaks at 140°K, 210°K
240 ~260 ° K and 310 ° K respectively. In spite
of the fact that the temperature of the TSC peaks
do not necessarily coincide with those of TL ex-
actly, the boserved TSC peaks in the low temper-
ature region seem to have correlation to those of
TL, which indicates that these TSC peaks are due
to the release of the trapped carriers. The relation
between . P, and , P, peaks is not so obvious as
the peaks mentioned above. It should be noted also
that [ P; , . P; and [ P, , . P, peaks coincide
with 8 and « peaks of mechanical tané of PE as
illustrated in Fig.4, and , P, peak probably corre-
sponds to y peak. The j3 peak corresponds to the
motion of the molecular chain in the amorphous
part of PE and the relative magnitude of . P;and
L P3 peaks in LDPE was larger than that of
HDPE. These facts indicate that the detrapping of
electronic carriers are closely related with the rel-
axation of the molecular motion, . P; and [ P;
peaks are originated from the detrapping of the
out that the relative magnitude of each peak de-
pends remarkably on the injection condition such
as temperature, electric field, ambient atmosphere.
For example . P; and , P; peaks are much en-
hanced in the oxidized polyethylene and in the
case of injection in the air. Accordingly the traps
corresponding to these peaks may be also related
to oxygen in polyethylene structure as suggested
by Amakawa et al ¥ . At high temperature injec-
tion polarity reversal of . P, peak occared due to
long range migration of slow carriers in agreement

with previous data ¥.

3.3 Dielectric breakdown in PE
As shown in Fig.5, the dielectric breakdown phe-

nomenon  of characteristic

features®. (1) Breakdown field is not dependent

PE has several

At low temp. Ep cry CEpamor

10f At hightermp, €g cry > Egamor. w
2 .
z LDPE DC g anis
he] LDPE pulse ]
.:7__ """"" ‘< . Fere > Faon.
cb
3
z
j4
L) 4

150 200 250 300 350 400 450
Temperature (K)

Fig.5 The dielectric breakdown phenomenon
of PE.

on temperature below 220 °K but it decreases with
increasing temperature above this temperature.
(2) The breakdown field of LDPE is higher than
that of HDPE at lower temperature, but it reverses
at the temperature above 320° K. (3) D.C. break-
down field of LDPE is higher than that of impulse
at lower temperatures, reversing at high temper-
atures. However, such as effect is not so evident
in HDPE. These characteristics may be interpreted
as follows. As already discussed the electrical trans-
port and breakdown processes in the crystalline and
the amorphous part are different. Avalanche break-
down is easier to occur at crystalline part in com-
parison with amorphous part due to larger carrier
mobility. The space charge which accumulates
between boundaries { electrode—specimen,crystalline-
amorphous parts) may also have large influence.
The highest breakdown field in LDPE by DC
voltage at the low temperature may by explained
by abundant trapping sites in LDPE compared with
HDPE which results in the suppression of the
charge injection from the electrodes. As discussed
in 3—2, the remarkable release of the trapped
carriers which form homotype space charge occurs
at around 200 ~300 °K, in accordance with the
decrease of the brakdown field at around this
temperature. The oxidation of PE increases break-

down strength below 200 ~300 °K 8 also sup-
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porting above mentioned speculation. Contrary to
the crystalline part, in the amorphous part the e-
lectron avalanche is not easy to occur at low
temperature because of severe trapping and the
scattering of carriers by many localized states. At
high temperature the release rate from localized
states and therefore the hopping mobility increases
and the breakdown field in the amorphous part
may be determined by the balance between the
energy gain of hopping electron from the field and

its energy loss to the phonon?

, resulting in the
decrease of breakdown field. In the case of DC
voltage, the field distribution in the sample is de-
termined by the crystalline part suffers lower elec-
tric stress compared with the case of impulse,
resulting in the higher breakdown field in the DC

case at low temperature.

4. Summary

The time of flight measurement in PE by the
pulsed electron beam the simultaneous observation
of TL and TSC revealed the electrical transport
processes in the amorphous and the crystalline par-
ts, and the detailed feature of the localized center.
Using these knowledge, the breakdown characteris-
tics of PE were explained. To investigate the
properties of the crystalline part more detail, we h-
ave grown single crystals of docosane, eicosane,and
hexatriacontane as model materials of the linear
PE. Mobility and breakdown characteristics of these

crystals are now under study.
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Imaging Properties of a Long Wavelength Hologram

Tadashi SEKO and Hirokazu NARITA

Abstract-Imaging properties of a hologram has been treated by various investigators. However,

they discuss only the distribution of field intensity on the focal plane. The aim of this paper is to

show the generalized equation of field distribution for a reconstructed image, and specially to dis-

cuss the general imaging properties of a hologram in the long wavelength region.
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A Design of the Full Adder using Optronic Negative Resistance

Characteristic

Haruo Takahashi and Masayoshi Yamauchi

Abstract This paper describes the theory and the design principle of an optronic full adder

applying the threshold logic to the S-type negative resistance characteristic (ONC).

The number of “1” in the three light input signals corresponds to the weighted sum and is
compared with the breakover voltage (threshold) of ONC. The sum and carry light-outputs are
obtained from each ONC in accordance with the threshold logical addition.
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The New Method for the Yarn-Speed Measurement
Using the Spatial Filter.

Masayoshi YAMAUCHI
Haruo TAKAHASHI
Suteo TSUTSUMI

Abstract
The system of non-contact speed measurement employes a narrow-band-pass spatial filter to
effect the light flux modulation resulting in a time frequency directly proportional to the yarn-speed.
This report shows how the variances of data are influenced by the number of slit and observation
of period, and several discussions about the measurement accuracy are done.

This system is also applicable to the speed measurement of various materials.
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Electrical Measurement for Monitoring

the Performance of Plastics Lining

Satoshi OKUDA and Takayuki IGUCHI

ABSTRACT

Monitoring the integrity of the plastics lining for chemical plants is important, then the authors

discribe the results of the attempts to measure the characteristics of liquid penetration to plastics

lining by the electrical capacitance change.

Monitoring is possible by this electrical capacitance method and the procedure to estimate the

diffusion coefficient of liquid in lining are expressed.
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Kinetics of Oxidation of ethylene with Thallium (II) ion

Tadashi UMEHARA

The kinetics of oxidation of ethylene with thallium (HI) ion were studied, because its reaction

mechanism was of interest.

The experiment was carried out in a stirred vessel with a flat gas-liquid interfacet 25~45Cin

the diffusion controlling region.

The observed absorption rates of ethylene were tested by way of trial that the reaction to be

any of ( m+n) th order irreversible ones, and we found that it was of the first-order with respect

to both ethylene and thallium (M) ion.

The observed absorption rates of ethylene were further analyzed based on the assumption that

the reaction was consecutive one consisting of r complex formation, = —o complex rearrangement

and o complex hydrolysis, and we found that
ks, / ky was about 20.
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Table 1 Experimental results of mass transfer
coefficients of physical absorption, sol-
ubilities of ethylene and diffusion co-
efficients

Conc. of kp Solu D,
N,C¢0, bility

(mol/1) (a/sx) (mol/1 (cm?/s)
soln ) x1¢* x10°

Temp. Conc. of
HCtO,

(¢) (mol/1)

25 0.6 0.6 1.58x10°®  3.7054  0.9783
25 0.9 0.3 1.30X10™*  3.9286  0.9987
25 1.2 0 1.42X107°  4.3487 1.0090
35 0.6 0.6 2.40x107%  2.5134  1.2561
45 0.6 0.6 4.32x107°  1.6339 1.5056
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Fig. 1 Chemical absorption of ethylene
into catalytic solutions
Table 2  Calculated results of reaction rate
constant
Temp. Conc. of Revn. 8 rate
T! (NO; )3 numb. const.
(C) (mol /1) (r. P, m (o) (1/ mol - sx)
25 7.50x107% 120 1.954 1.59 x 10?
25 1.00X1072 120 2.179 1.51x10?
25 1.25x1072 120 2.318 1.34x 107
25 1.50x107% 120 2.450 1.23x10?
35 7.50x107° 120 2.322 4.73x 102
35 1.00x1072 120 2.705 4.88x10%
35 1.25x107% 120 2.852 3.94%10?
45 1.25%x1072 120 2.39 6.39% 102
45 1.50x1072 120 2.812 7.64%10%
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Electrochemical Oxidation of Glyoxal at a Platinum Electrode

in an Alkaline Solution

Masatoshi OOUE and Ikuichiro IZUMI

ABSTRACT

The anodic oxidation of glyoxal was studied. The electrochemical oxidation of glyoxal at a

platinum anode in an alkaline solution was conducted in the potential range of electric double layer

and or physical adsorption of oxygen, and it was found that the oxidation was retarded by oxygen

adsorbed chemically. In the increasing and decreasing current regions of a current peak in a cyclic

voltammogram, the heterogeneous surface reaction was assumed to be involved the coadsorption of

glyoxal and oxygen and the Temkin adsorption of glyoxal, respectively. An abnormal voltammetric

behavior was observed in a solution of 0.9M glyoxal, and in such a higher concentration a catalytic

oxidation of glyoxal on a platinum surface oxide might be conducted. It was found from voltammetric

and chronopotentiometric results in lower concentrations of glyoxal that the electrochemical oxida-

tion of glyoxal was similar to that of methanol.
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Liquid-Liquid Extraction in Pulsed Multistage Lift Tray

Mikio KAWAGOE, Tsutao OTAKE and Yasuo NODA

Droplet hold-up and logitudinal dispersion

coefficient for continuous phase were measured in

the benzene-water system, and the data were correlated by simple empirical equations. A simple

hydrodynamic model is proposed for the droplet hold-up, assuming the droplet diameter to depend

on turbulent energy dissipation. This model is consistent with the present data. Longitudinal dis-

persion coefficients are shown to follow the backflow model, and backflow rate due to pulsation is

discussed in details.
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3. Sampling tap 4. Column

5. Pulse generator 6. Level controller
7. Electrical conductivity meter
8. Recorder

Fig. 1 Schematic view of apparatus
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Table 1 Detlils of perforated plates

Number of holes

Plate D, Fixed Movable  weight of
No. {cm) plate plate movable plate
1 0.3 93 64 4.6 g
2 0.5 29 24 4.5 g

Diameter of movable plate is 4.5 cm.
Thickness of fixed plate is 0.10 cm.
Thickness of movable plate is 0.07 cm.

AUALALANALL - AANRRNRLANANNANR AL NANREANAANARANANY

1. Fixed plate
2. Movable plate
3. Stopper

(@) Schematic view of the
plate

(b) Arrangement of holes

Fig. 2 Construction of lift tray
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Fig. 3 Droplet hold-up as a function of
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Nomenclature

A = pulse amplitude [em]
Co = orifice coefficient [—
¢ (t) = residence time distribution function [—]
D, = diameter of holes [em]
d, = droplet diameter [em]
E = longitudinal dispersion coefficient

of continuous phase [edt, sec]
f = pulse frequency [1 /5]
g = acceleration of gravity [em,/sec” ]
K = constant defined by Eq. (7) =]
K. = ( K5C4)%%  constant [-]
L = effective column height {em]
L, = axial height of one compartment {em)
L, = pitch of holes, see Fig. 2{(b) {em]

n, = total number of stages [—1]
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u, L/ E, peclet number [-]
u. Lo/ E, peclet number [-]
time [sec]
superficial velocity of continuous
phase {em/“sec]
superficial velocity of dispersion
phase [em,/ sec]
terminal velocity of a droplet [em,/sec )
characteristic velocity [em,/ sec]
= instantaneous pulse velocity [em, sec]
= back flow ratio -1
superficial number of stage -]
interfacial tension [dyne /em]
density difference between dispersed
and continuous phase [g ed]
= hold-up of dispersion phase [=]
(1-92)(Af)3/¢*L, (ot sec® ]

1

viscosity of continuous phase [g /cm. sx]

density of continuous phase [g /ci]
time defined by Eq. (15) [sec]
free area of perforated plate =]

rate of energy dissipation per unit

volume of mixed phase [ g /cem, s&® ]

1)

2)
3)

5)

6)

-
~

8

~—

9)

10)

11)
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On Connes’Conjecture.

Seinosuke Kitagawa.

A. Connes conjectured that, if M satifies Property (L) then, M is not full. In this paper we
study this problem and show that the invers is true.
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On Eyeless in Gaza
—— Man and Regeneration ——

Yoshikuni MIURA

Eyeless in Gaza (1936) is a novel of a man’s spiritual and moral regeneration, as can be judged
from Milton’s Samson Agonistes, from which the novel’s epigraph is quoted. Anthony Beavis, the
protagonist, enjoys a free and irresponsible life, but realizes the non-existence of his way of life,

and regenerates. In other words, Huxley tries to find out how man should live, depicting the dis-

order and disillusionment in the early 1930s. This book also shows, concerning Huxley, that he

converts himself from a life-worshipper to a pacifist and

mystic. In this study | want to trace

the process of Anthony’s growth, and also to investigate the change of the author’s thought and

this novel’s characteristics.
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As though she were in hell .- The hell of
her grotesque marriage; other hells too, perhaps.
But he had always refrained from enquiring too
closely into their nature, had always pretended
not to notice when she herself offered to be his guide
through their intricacies. Enquiry and exploration
would land him in heaven knew what quagmire of
emotion, what sense of responsibility. And he had
no time, no energy for emotions and responsibilities
~~~~~~ He acted as if he could detect in her face noth-
ing but its external beauties of form and texture.
(pp. 3-4)
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A huge accumulation of neglected memories
broke through, as it were, into his awareness. Those
snapshots. His mother and Mary Amberley. Brian
in the chalk pit, evoked by that salty smell of sun-
warmed flesh, and again dead at the cliff’s foot,
among the flies—like that dog----- (pp. 167-8)
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‘It was left to Blake to rationalize psychological
atomism into a philosophical system. Man, according
to Blake (and, after him, according to Proust, ac-
cording to Lawrence), is simply a succession of
states. Good and evil can be predicated only
of states, not of individuals, who in fact don’t exist,
except as the places where the states occur. It is
the end of personality in the old sense of the
word. (p. 144-5)
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‘I’'ve always put it the other way round,’ said
Anthony. ‘How can you be free—or rather ( for one
must think of it impersonally) how can there be
freedom—so long as the “you” persists ? A “you”
has got to be consistent and responsible, has got
to make choices and commit itself. But if one
gets rid of the “you”, one gets rid of re-
sponsibility and the need for consistency. One’s free
as a succession of unconditioned, uncommitted states
without past or future, except in so far as one can’t
voluntarily get rid of one’s memories and antici-
pations.” (p. 365)
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In a word, he will accept each of his selves, as
it appears in his consciousness, as his momentarily
true self. Each and all he will accept—even the bad,
even the mean and suffering, even the death-worship-
ping and naturally Christian souls. He will accept,

he will live the life of each, excessively. (pp. 282-3)
I
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‘Not in theory perhaps. But in practice—how can
you be anything but a dualist? What are you, An-
thony Beavis ? A’ clever man—that’s obvious. But it’s
equally obvious that you've got an unconscious body.
An efficient thinking apparatus and a hopelessly stu-
pid set of muscles and bones and viscera. Of course
you're a dualist. You live your dualism. (p. 556)
ZFLT,"7e—L4hfxa— (19214) OF=2i%, B
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By this suppression of emotional relationships

and natural piety he seems to himself to be achiev-
ing freedom—freedom from sentimentality, from the
irrational, from passion, from impulse and emotion-
alism. But in reality, as he gradually discovers, he
has only narrowed and desiccated his life ---------
His reason’s free, but only to deal with a small
fraction of experience. He realizes his psychologi-
cal defects, and desires, in theory, to change.(p.474)
HHNEEBLTWS2RELE, KOEIRLOTH B,
Video meliora proboque ; deteriora sequor.
( ---I know what I ought to do, but continue to do
what I know I oughtn’t to do.) (p. 12)
BRI > T3 h, EEBOHEEE TR TE 2
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ZonSzEn, HoOMETho. 70 Y v 7T,
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CEEDLESEBRL, THICA-> T—H—PFE+
5NDTH5B,

v

DT~k )27 v b =—OHRATERLZEED
Bled a2 xhv. TOEEORBL DD, #HiL
~LYBBETHRERE L TWek, HXO~EhED
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Pity stirred within him, and then an almost
violent movement of love for this hurt and suffering
woman, this person, yes, this person whom he had
ignored, deliberately, as though she had no exist-
ence except in the context of pleasure. Now, as
she knelt there sobbing, all the tender-
ness he had ever felt for her body, all the affec-
tion implicit in their sensualities and never
expressed, seemed suddenly to discharge themselves,
ina kind of lightning flash of accumulated feeling ,
upon this person, this embodied spirit, weeping in
solitude behind concealing hands. (p. 154)
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Means determine ends; and must be like the
ends proposed. Means intrinsically different from the
ends proposed achieve ends like themselves, not like
those they were meant to achieve ------ Peace and
social justice, only obtainable by means that are just
and pacific. (p. 325)
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Now look at the Buddhists. Vegetables and
water. And what’s their philosophy? They don’t
exalt personality; they try to transcend it ------ they
think he (=God) doesn’t exist, except as an im-
personal mind of the universe. Hence they don’t
offer petitionary prayer; they meditate—or, in other
words, try to merge their own minds in the uni-
versal mind ---; they believe in a moral order,

where every event has its cause and produces its

effect ----.- (p. 554-5) () REF

LT, 7o h=—NZnBRIZKHLDEF, BEP
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Some way, Anthony was thinking, of getting
beyond the books, beyond the perfumed and resil-
ient flesh of women, beyond fear and sloth, beyond
the painful but secretly flattering vision of the world
as menagerie and asylum. (p. 554)
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X, NELHROEELRTH S, ThICik, TEINE-
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MeESAREEZL, FHL TV THY, HiGL
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KICEZLNBDIR, 3157 —OWBEOTR+HETHS,
Bk, ¥TCIRBRILSI, WHOIEANLEZHIFRL
ROBELRBRBE LA TH S0, BEAHLE L THE
ERSHNLEAON 5. g, PREH:BRER
YEBIIAEFEHLLT, EBR, 70 b=—0OHICHE
BL, HOMBEET X T—ECBRT 2. LrL, #ix
BHIARORBBERC LI T, +0BREFHAL TV
Wiz, WHEP, RECWbL, BEROERL T 545
BELHWT, BEAERV. BT, EETVILEVIE
B Ths, 20k eithlix, BREMALIE, ©
FLEF L OlEBIRSVWTLrENEY oY, Zh
HLOAE, ~y 7 ZAL—IRRLIEVWEEZXDRED
RFETHY, KiZ, KO ZORBIZOZBPEET
NWBELEXDBZRENLB bR S,

BEYLIL, 7oh=—2LA, 35-XLA, Aht
BHEp—Kic > TWB0 TR, FhEFANH LK
—ANBEELTVEDTHS, HHIF, HILBHERR
523 THY, ABE L THOEEBRIIVPVOTH D, L
mL, TOLIRBPRE, ~v 7 AL—i, "BEXI
& oF T, BB, KonwTHlREZATHREAL
W3,

Novel of ideas. The character of each personage
must be implied, as far as possible, in the ideas of
which he is the mouthpiece. In so far as theories
are rationalizations of sentiments, instincts, disposi-
tions of soul, this is feasible ------ Hence the real,
the congenital novelists don’t write such books. But
then I never pretended to be a congenital novelist.

* * * %

The great defect of the novel of ideas is that
it's a made-up affair. Necessarily; for poeple who can
reel off neatly formulated notions aren’t quite real;
they’re slightly monstrous. Living with monsters
becomes rather tiresome in the long run. (pp.409-10)
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Aldous Huxley o {Eghiz, Collected Edition iz X
s7e HAXKROKTIZ, (ERO_— ¥ ERT,
Point Counter Point (London, Chatto & Windus,
1963)

Do What You Will (London, Chatto & Windus,
1956)
Eyeless in Gaza (London, Chatto & Windus,
1969)
bt 3
(1) P. Bowering, Aldous Huzxley : a Study of the
Major Novels (London, The Athlone Press,
1968), p.114
(2} Ibid., p.115
(3) J. Meckier, Aldous Huxley: Satire and Structure
(London, Chatto & Windus, 1969), p.149
(4) Ibid., p.146

(5) H.H. Watts, Aldous Huxley (New York,
Twayne Publishers, 1969), p.90

(6) P. Bowering, Op. cit., p.133

(1) C.M. Holmes, Aldous Huxley and the Way to
Reality (Bloomington ,/London, Indiana U.P.,

1970), p.98
(8) P. Bowering, Op. cit., p.20
(9) Ibid., p.114

o Ibid., p.135

1) J. Meckier, Op. cit., p.155
12 Ibid., p.145

13 H.H. Watts, Op. cit., p.94
14 J. Meckier, Op. cit., pp.157-8
15y P. Bowering, Op. cit., p.96
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A Study of Sense and Sensibility

Shozo

NAKANISHI

In Sense and Sensibility Elinor who represents sense is used as a main channel of communica-
tion through which Jane Austen talks to readers instead of Marianne who stands for sensibility,and

through Elinor's eyes characters and events are watched and represented. It is true that people of

heart and their emotional reactions are treated critically, but it does not necessarily mean that Jane

Austen prefers sense to sensibility.

It is because of her clumsy plot and her incomplete detachedness from the world of Sense and

Sensibility that she seems to be too didactic and depreciate sensibility. She tries to suggest a more

balanced relation of the two qualities by showing how sense and sensibility work in a social

text.

Foxfvexz7y 0EFE v—wv b TuoFik
A= F 4 POELHICHOVT, FREEFEPHEBEZDOFE
BAREBEEBEOFERED L WREN BT &Y, ot
LEEOHEELSORBEOBRABRON 2V LHEEL,
FREHEEH IOV TR, REEAEEICZ LV L 25
HREEBNTHE Y

Tae sFREETAEOE, A—2F 0 LRI
W, FNEFBHOBUOFIZSOWTEABEAS, +—2
7 4 v OR &L YR RO BB ANEB LR
STBEEOHELEFETH 5.

FLICEREBRARESA VIR E BBy KBV T,
KORERIEFBREL T2 L &R/l S35,
EFRTHLBELBMIIAYOREBI DB LEIZRL],
FEFEROALBO TS, (@B oA L

con-

%, Wik, HEMEEL Y LEBICARAZ Lidkvy,

Lh L ZhiRfER 0oL AR ON TH 3506 Tik
v, EERPEOFRECAIFCERNICEEEREL
w5, % 2 LTHLBT Sz oOREIEE OAIEEH
EaboThy, FHEABLOKEETL H 5.

F—2F 4 - OBHEPREROERBEDEFETHY,
LV EGREBRECROATHEM, #EFELE
RERNTH L, (FEIETOLEL LT, ZE LK
ORCEMOBRBICKERONT, BESTRICK SR
WEHRFROPTEREES 2 T3P kBRI OK
RlzEOEEBL, WREOERBICHFROLWLODHET R
TEBRITBI TR, FHATERHES, ARICET
HEPABOEROERRL L TOABEIR TV,

HEOBESRHOEVHILS>WTHLELBES I,
EEIEENBETH 50, EEIIKIBT 5L TOBRAR
LOLOEEOBEKICML, £ L TRHEIBELTEA
HEBRH TR EIThIENRS L, HoIEENFE

1) J. O'Neill ed. , Critics on Jane Austen, 1970, p.7
(2) RW. Chapman ed. , Jane Austen’s Letters, 1932,
p.401

(3) Ibid.
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IOEHICA—RF 4 L OWRE®LS, EoEOMHE
BULEENTH-T, 7o v FEDLRZETH AL,
BROL S ICEE MBI BREN T BERICIE, P
Ble R L) sk L BEO S BEMBEREALT
BT E2LBbhsTHE9, Lok LBETIE,
HHLIESR 7 LB TARREETH - 2.

A—27 4 L O/BENRRGEEDR S L ECHEHSR
BEERLNLHIRLDOTHE, £EEOWEBILY
FLIMELFINL I ENH S, LALELIRED
HENOBERL "y E— T FOBETE R0 {E
It ETLEOPHLESORBTH - /.

BEAYOLEFEORREDOEHZIZPTiE, T Ttk
Nz E S EBORBARRO N TV 30, AFEOKET
HHBFIZOWTIRIICHEARS R A ERA TV 3,
¥ THOREMEICI AR RERIES BRL,
YR PHEROREERCORIRIN T 5. BE
OREIE L EFIZ >V TOERF T, MELBY TICHE
TEZEREELL vy, BERGEELTICEET
HZLEBMALVEERXTVEL S THE, Y

X6 PAREERKL TR, ERABHBEVICELD
STWBEEIZ, BoTWAZ LEEKRETE-TLE
b T, FHOIMASETR0HHTREICE YD,
REEOITHIC THE, TBEO, IETARBEALELE
FhhTwa I bizonT, #+—i3HLLEBABA,
SEREMTFL TS, Y mhi X LU0t SEHR
BEBLTOSHTHA I, k-1EEDAED B S
R3L, EHRYUBOXEN e < 2RI+ 2
WTdh T,

F—z25 4 OB ZOL Y IChHEERICE > T
2 TVDA, EfESRESRL L THNBEIYERAT
W5, BHRHEORS IELOBMELERT 2D
OEEDOAEBEOKRTH 5. £ L TEROBRKE,
ANGR B O EANHE L & 2 HRUES O—
ik, HEOBLEHL DOREORIZIEFDHCR
BALECEEAKENTV5,

SEy IR Tr7L—FOREs (25T, #isho
BAEAHER» XX OGN EHLED L, EAOHF~
BANKCBTTSLEO AR VAL LERLZBIES K5
< ThodYW LFLTWBER,A— 27 ¢ LOERIZOW

Th, ERicd o THBYHICEIHZELTYH, FL
TENEZRBIESS,

I

A —2F @R L L I OWMRE T ABOA & LI
DA, THOBIE e T A O EE & SBIOREFIO
Effleh ) FEBEKL TV D,

CofES THIBLRRL LR U E»N TS,
PR LFERL WHBMICARSITOHRI T ey b, X
&R PO Ay, BEOADEE HzEd=) X)),
LY DLIIEHTCEELSERITELE > T 55,Ta5
EERBg ICEREFOVTRLSBRLOR RV,

Lo LIEE Rtk L Bl W THEERRX EE D
TR, Mtk BEE AL TV B ARMOB L L TR
LESLLTwa, 2FEMLEHIREL TR, IEEBEERY
LB B L ERONBMBIERBV. ZFOo—2o0HK
BEABOBEREGAEZLTHEI L THB. Hl2E, =
F7—=F« 723X FEANBTYF+—DERKOKTH -
TEBE LAY THYRHRE, 74— —-NE->T3
THOAY, »HHEEEEV. BEEEPZ YV +—0F
toTrzFRaonTuvigdhid s v, Hidatt
RO—ATH 25, \NBERILOLZNHEZTERT,
ABEL T, SRAEFEHSLLELTRASA TV,
BENHEBEELRLEL, BIOZLWHETH D,

¥RECHELTIR, Hir—v— e XF 4 —ED
BRI EFOREORBEFBAAR+ITH D, 2nLH %
RESLABHRIELEZ SRV Ty bORHIZEKK
BEROGNDZ L LD S,

LaL, #0koi, mtt e BIFCT 3R TolE
FOLbYENRC-EI I EBRBTELIDOTERVS
LEbLIhE, TOBLTE-ADEAZOERIL, L
THEBDOBIZRADLDERAL VLD EHFH e
6, EESREILLTVAAMLREOH V H 2R
Lizvy,

FRBNE By OEEERBF v ayy FFRIZIE
ADBMEVD, ENZA, BROT YV F—ERED AT
V7N EABRTH D, T F—nktkx, krBiFL
ZbtbtnlEh, A0kt Thofke LT,
FERICIEIT Fv—F+»725—%, 75 FU KiEh
EN, ERBIERICEBO Yy a vy FRA, 7475

(1) M. Lascelles, Jane Austen and Her Art, 1958,
pp.125-126

(2) R'W. Chapman, Jane Austen, Facts and Problems,
1948, p.191

(3}B.C. Southam ed. , Jane Austen,1976, pp.131~134
(4) P. Lubbock, The Craft of Fiction, 1954, p.202
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EIRLC Y F—DBREBELTHIATWT, {E
ZOMEAIN & FAEERREEOONGELON S,
Lo THERIBRIBEOEALTHY, KT F
BB ETABOEANB L Rtz epTcaarss Y
L LAIROZ ) +—0 B 2@ L THEIFENRDH
EEE-T, FOZEOEFRIBRIEL otk BEL
ETWBZLIZRARLGARVWTHSI, it skn s
HERLOEARE BT ORELOEAFIZE>TE
EnamhdiEass,

THRBLIERY) CREHEORALREMLLELIZ T~
DEEE - T, BBAYPRLYLASPLBERE TN
5. LivL FHRIL SRy TR VF—bATUT LY
BOIOBAREZENHENPFIIL T3,

ZITREFATVTUOERET S, Thid#ko
TEREHAHOMBEICRITT 206 Ty, ERED
WORDLD, 2EVERDEEZRHML, ENHLTH X
FTHHHERARLOBEWEN LML TH S,

m

EFC I, =Y F— MmN RERS & A H

HeRb, BoLsHERNAFETH D, B R0EE
FoTvan, HECBhZLARVWEEY. itk
KELTFT L TH LR, EhdTIHENTEE
bEEZRV, KOBZ L > THELEROMENEL
30, E0LEoREEKOEEOBCHEBERERKRD X
HEMNTHD, —BFEEE LTRSS,
------ They (Marianne and her mother) encouraged
each other now in the violence of their affliction.
The agony of grief .- was voluntarily renewed,
was sought for, was created again and again. They
gave themselves up ----- to their sorrow, seeking in-
crease of wretchedness in every reflection that could
afford it, and resolved against ever admitting conso-
lation in future. (p.7)

DAL —onFh i —EK & fe - THE
BERT S, Baeb3RLRRCE» L THZORW
28> THIE L, AR & FEERGH & BAIcR+
NDTH5B,

AN Y — e Vx4 LA EBE, BUSIECT S0
MTIR, MEMXEIRFCEHEOBBALERL T
BY, MEIRESEISFDTAAFERFCE - ADHE
FERLTWEEEYR Lian-ThBoOs 1YL
FERH L TRBAYOHEBLBRMCKHL I Lk
LR BABD B0, EGOREORNERKD A
WEHRLAdE, ATUTLOEEHE, RS ED
A e LT RCERT 2HRILO R LBRST 2
BHEFSTHL I,

F—RF 4 viEy, NV = VT LAXDEILHK
HEHEE - HREL LT TRRLT, E0 il
PARBE T EIRRE LTRRL, BHOREOH
Fiek-oTHLOHEBVEALMCRDS LS IIIRLTW
B50TH B,

ATYVT7ridl= % XWERTH L9, vne
FA4vITEVWSERT, A—xF 4 UPABLERLR
RECABO—ATHB. D LzrT (ER, OBET
DEHIBERDOL IR >T 3B, (1) HEHER, £V
ABOTE, BE, RRCHLTEURELL, BE#e
By LvostoxiEnttds (2) BHICE LTHC HENIC
BB & h o A (3) Bol S n 7o 1A, S Bl

ATYUT L idF iRk dic, BEELELTH
gl, g LRy, By BUOERELA, K
HIREKTERL LY, BOERAARRINLES 2T
A0, FECELEZ LEBEARPLZINZLNZ Lich
> T 5,

BRI RICEY bEALES 2 E-TW 3, HE»b
R3&, 77 FukERFHE, &%, [hieky, B
Ol ERs, BEHELZLY. FiZidkA
OB LN LD, iR LB EERT
50T, HEIEE, M, ks OBEOBVICIRES
bRV, HEBAV—L—R = S XRALEY,
BRI P HELCTTRALCHECELLI L LD
BYRTH B, bbAA Tz =V XRABBAGFLYE
NELOTHBHUTHEDOT, FBEICL ESCELID
Phb6F, ATVTUREREDTOLLIESDY
EEOKLNWEZA LD B,

IDEIR ATV T LR, RTEZHOSZ LWL
ANZREF o WEBEEZRTH, RZE0B,»R Aokt
LTRBBELnBAICHAOR S, kv s 5
—nHiz, PN TREHERVWLDEDEL YD

(1) A.H. Wright, Jane Austen’s Novels, A Study in
Structure, 1954, p.85

(2) L. Edel ed., The House of Fiction, 1957, p.45

(3} E. Jenkins, Jane Austen, 1958, pp.52-53

(4) A.-H. Murry ed., A New English Dictionary,
1897
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ZELTiE, BEMCERVEIORY STk,
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I<H->Tw3B2L9Ths. BRIFPLEERD IO
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BEOHAN 2L ) FERRL T, EROFIFRT
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— VA BV LD I EEAEIBRARBFETHL L
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L LATY T v RPEORREMBICT5L512R
Aleh o, REPCAZBMED->T, HrHbRNED
ZEbh T3,

“oen But how is your acquaintance to be long
supported, under such extraordinary dispatch of every
subject for discourse? You will soon have exhausted

each favourite topic. Another meeting will suffice
to explain his sentiments on picturesque beauty,
and second marriages, and then you can have noth-

ing farther to ask.”(p.47)

ATYToNT 1 FE—LZAT, 745 =2k
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“I am afraid,” replied Elinor, “that the pleasant -
ness of an employment does not always evince its
propriety. ”

“On the contrary, nothing can be a stronger
proof of it, Elinor; for if there had been any im-
propriety in what [ did, I should have been sensible
of it at the time, for we always know when we are
acting wrong, and with such a conviction I could
have had no pleasure.” {p.68)
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Lady Middleton proposed a rubber of Casino to
the others. No one made any objection but
Marianne, who with her usual inattention to the
forms of general civility, exclaimed, “Your ladyship
will have the goodness to excuse me—you know [
detest cards. I shall go to the piano-forté; 1 have
not touched it since it was tuned.” And without
farther ceremony, she turned away and walked to
the instrument.

Lady Middleton looked as if she thanked heaven
she had never made so rude a speech.

“Marianne can never keep long from that instru-

3

ment you know, ma’am,” said Elinor, endeavouring
to smooth away the offence; “and I do not much
wonder at it; for it is the very best toned piano-
forté 1 ever heard.” (pp.144-145)
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(1) Lascelles, op. cit., p.120
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Charge Transport and Breakdown in
Polyethylene

J. KYOKANE, K. YOSHINO *and Y. INUISHI*
( *Faculty of Engineering, Osaka University )
1976 CONFERENCE ON ELECTRICAL INSU-
LATION AND DIELECTRIC PHENOMENA; NAS
October 19, 1976 (lecture) Buck Hill Falls (Penn-

sylvania; USA)

Time of flight measurement of PE (polyethylene)
by the pulsed electron beam will be reported. The
electron beam induced conductivity consists of two

parts; fast ( @, ) and slow ( @; ) components. The

component @, is related to the fast carrier migra-
tion in the crystalline region and the component
Qs is correspond to the migration of the carrier
through amorphous region. In amorphous region
the carrier transport is discussed as compared with
the Scher—Montroll theory. Its apparent mobility
of carrier estimated from the Scher—Montroll plot
are respectively 5.6X10"7cm?V.sec (electron)
and 3.2X107cm?/ V.sec (hole) at 343K, 1.2 MV
/cm and 12 g m. TSC and TL of PE injected by
high field application were also studied. The rela-
tion between the carrier transport and breakdown
will be discussed from the above mentioned exper-

imental results.
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Investingation of the Reaction of

Metal-Nitrosyl Complexes. I. New
Nitrosolysis Reaction of Cyclo-
alkanones Using Sodium

Pentacyanonitrosylferrate (II)

Akira ISHIGAKI, Masatoshi QUE (Nara Technical
College ), Yoshikazu MATSUSHITA, Isao MASUDA
and Toshiyuki SHONO (Dept. Eng. OSAKA Uni-
versity )
Bull. Chem. Soc Jpn, 50, No.3, 726 ~730 (1977)
(BF524£ 3 B)
Cycloalkanones rcacted with sodium
pentacyanonitrosylferrate (II) (NP) to give red-brown
or red-violet colored complexes under an alk#line
condition. The solvolysis of the complexes gave w -
(hydroxyimino) alkanoic acids under a hot alkaline
condition and gave o - cyanoalkanoic acids or
their esters in an acidic condition in good yiclds.
These Products correspond to nitrosolysis products
of cycloalkanones. The reaction mechanism was
invesigated by'usc of N labeled NP. The complex
was formed initially by an electrophilic attack of
the nitrosyl ligand of NP to the active methylene
of the cycloalkanone. Then a C—C bond cleavage
of the resulting ligand, 2-(hydroxyimino) cyclo-
alkanone, occurred by an action of the solvent spe-
cies under the influence of the central ferrate ion.
The solvolysis of the ligand occurred. through
Beckmann fission by an action of the acid in the

coordination sphere.
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The Oxidation of a -Alanine
at Oxide—covered Nickel Electrodes
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R E—B (RERH) , B#WRS (KRTX- L)

Mem. Fac. Eng. Osaka City Univ., Vol.17, (1976)
(BBFu514:101)
The oxidation of ¢« -alanine at nickel anodes in
alkaline solutions has been studied and it is shown
that « -alanine is oxidized to yield acetonitrile by
a mechanism involving a rate—determining chem-
ical reaction of electrogenerated nickel (I1I) oxide
with a -alanine. The rate constant for the chem-

ical reaction was estimated to be 1.7 (mol /1)"1s7%

(—Miid)

A Multi-Regge Model with the
Threshold Factor for Cluster
Production

——Two-Component Analysis of Multiplicity
Distributions in p-p Collisions at 50 ~400
GeV /¢
Hitoshi ITO, Koushy SASAKI *- Fujio TANAKA* *
and Takeshi TOGAWA
Department of Physics, Faculty of Science and Tech-
nology Kinki University, Higashi-Osaka 577

* Faculty of Engineering, Kansai University, Suita 564
* * NaraTechnical College, Yamato-Koriyama 639-11

The threshold factor in rapidity space 4 for the
production of one additional cluster is shown to have
the smaller value 0.1 ~0.2 than that predicted by
Chew and Koplik. The negative correlation among
the clusters is brought in through 4. The weaker
correlation, fe. 4 =0.1, is more provable. The
cluster size of 1.3~1.4 negative particles per cluster
is predicted as most provable. But the lacger value
up to b.7 cannot be excluded. The diffractive cross
section is found to be about 9 ~10mb and the dif-
fractive multiplicity distribution is shown to be con-
sistent with the Poisson distribution with the mean
14 ~1.7.
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