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X-ray Measurement of Polycrystalline Metal

under the Load at an Elevated Temperature.

Yasuyoshi IWAI and Junichi ARIMA

There have been considerably metallographic studies by X-ray diffraction technic so far carried

out for the creep, but almost all of them were reported by the experimental results at a room

temperature after amounting to the fixed creep strain or creep rate by reason of technical difficulties

of the direct measurement of creep deformation process.

In the case of metallographic investigations on the creep at an elevated temperature, however, it

is important to obtain the informations under the testing load and temperature so as to observe

practical creep behavior.

As the first stage, the authors designed a new device suitable for this problem, and by preliminary

experiments with several specimens, this procedure has been found to be efficient for the above purpose.
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A Study on Advantageousness of Methods

of Thread Cutting in a Lathe

Katsuya KAGA

Keiji OKUSHIMA

As thread cutting by means of a tool takes time, we think it necessary to contrive the means for

reducing the time.

In this paper, we take up the way in which to shorten the time excepting that of thread cutting in
one cycle. As a result, we assort the methods of thread cutting on the lathe into the following three.

(1) the method of driving one axis only.

(2) the method of changing the axis for the other in driving.

(3) the on and off method.

Then, we clarify the merits and demerits of the above three methods.
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On the Entrainment Effect of the Wall Attachment Amplifier
Toshiya SAKABE, Toshioc WAKABAYASHI

The operation of the wall attachment amplifier is generally affected by its construction such as jets,

spliter, setback and so on. These effects have been investigated by various authors from different points

of view. In the present study, the average pressure of the attachment bubble (entrainment pressure),

is disscussed on the basis of experiment results.

Main result of this study can be summarized as follows;

1) The entrainment pressure, which relates the entrainment coefficient, depends on the average jet

velocity of the supply nozzle, still more, depends on the boundary layer in the main nozzle.
2) According as boundary layer thickness in the main nozzle thins the absolute value of the

entrainment pressure indicates the large value.
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A Study on New Metal Forming Process

—— Dieless Drawing ——

Hideo SEKIGUCHI and Koji KOBATAKE

Summary

A new metal forming process termed “dieless drawing” which uses no die or container
has been developed. The metal bar is fixed at one end and is locally heated to a high
temperature by an induction coil. It is then pulled at the other end at a constant velocity

V1, while the induction coil is moved in the opposite or same direction at a constant velocity V.
Larger reductions of area can be obtained even if the material has low workability,
since the process is frictionless and is a type of hot working. The reduction of area is

fixed by the ratio of the velocities, V,/V,.

Some applications of the process are demonstrated experimentally, such as production
of smooth uniform bars (solid and hollow), tapered bars, and bars of various cross-sections.

1. Introduction

“Dieless drawing” is a new technique of metal
forming without use of dies. The drawing bar
(solid or hollow) is fixed at one end and is
locally heated to a high temperature by an
induction heating coil. It is then pulled at the
other end at a constant axial velocity Vy, while
the induction coil is moved in the opposite or
same direction at a constant velocity V,. Since
the heated zone of the bar has a low flow stress,
necking occurs only in this region. Necking,
however, is diffused out by the continuous
motion of the induction coil, yielding a straight
uniform bar.

Dieless drawing has many advantages:

(1) the absence of a die makes the process less
expensive as compared to conventional pro-
cesses,

(2) the process is suitable for a material which
has a high strength and/or a high frictional
resistance since it is a frictionless process,

(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 velocities V; and V,, and

(5) if the velocity, V, or V,, is continuously or
abruptly changed during the process, various
cross-sections can be produced.

There are many factors that determine the
success of this process: the temperature, the
cooling rate, the reduction of area, the drawing
velocity and the material properties. It has
been found experimentally, however, that it is
very easy to produce smooth uniform bars with
the large reductions of area characteristic of
this process. Carbon steel and stainless steel
in particular behave well. Some applications
of dieless drawing to produce various cross-
sections are demonstrated experimentally.

2. Experimental Procedure

The materials used in these experiments on
dieless drawing are 0,10% and 0,45% carbon
steel, 18% Cr-8% Ni stainless steel, and pure
titanium. Each drawing specimen is 250 mm
long and 8 mm in diameter. No preliminary
heat treatment was done. An Instron testing
machine with a capacity of 5,000kg was used
as the pulling equipment.

Induction heating is superior to other heat
source in view of the requirement of local
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heating, ‘the ability to produce high heating
rates, and the controlling of temperature. A
high frequency induction heating device used
in this experiment has maximum power of 3
KW and frequency of 2 MHz. The temperature
of the material depends on factors such as the
power of the induction heating source, the
the distance between the coil and the material,
and the material’s physical constants (specific
heat, density, thermal conductivity, permeabili-
ty). The shape of the induction coil in this

experiment is shown in Fig. 1. The coil can

(]
o &

)
N\
iig

insulator

cooling water

Fig. 1 The shape of the induction coil.

heating time, the shape of the induction coil,
be moved at speeds of 0~300 mm/min by a
servomotor transferring system.

It is necessary to cool the deformed region

rapidly. An air-cooler shown in Fig. 2. is

Fig. 2 The shape of the air-cooler.

attached under the induction coil. The distance
between the coil and the nozzle of the air-
cooler is kept at 11 mm, and the nozzle is
located at a point 2 mm from the surface of

the specimen. Air pressures from 0.25 to 2

kg/cm? are used.

The variation of temperature along the length
of the bar and the radial direction of the bar
are both obtained during drawing wusing
Chromel-Alumel thermocouples of 0.3 mm in
diameter. These thermocouples are fixed on
the surface or interior of the bar by percussion
welding, and the measured temperature is
recorded on an oscillograph through a low pass

filter to eliminate inductive noise.

3. Results and Discussion

Smooth Uniform Bars

Fig. 3 represents two typical arrangements
for dieless drawing. A, and A, are, resprec-
tively, the area before and after deformation.
While the bar is pulled at the velocity V7, the
induction coil is transferred in the opposite or

same direction at a constant velocity V.

Fixed end Fixed end

(a) (b)
Fig. 3 Two typical arrangements for dieless drawing.

From the law of the constant volume, the
relation,

A1Vz = A, (Vl =+ Va) (1)
holds, when steady state is reached in the
arrangement in Fig. 3 (a). The reduction of
area, 1, is given as

r=1— A)/A, (@)

= Vi/(Vy + Vi) (3)

In the arrangement in Fig. 3 (b), the velo-

cities are related to the areas as

A1<V2 - V1) = A,V (4)
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and the reduction of area is given as

r = Vn/ Vs (5)

The arrangement in Fig. 3 (a) is more
effective to obtain a large reduction of area,
but the latter seems to be a unique process.
Though these two processes. have been accom-
plished successfully, the process of Fig. 3 (a)
is mainly described in this paper.

Other factors such as the temperature dis-
tribution affect the success of the process: an
insufficient cooling rate produces a broken bar,
and an insufficient temperature causes cracks
to form on the surface of the bar. That is to
say, the transition from an unstable state to a
steady state is affected by many factors. If

the selection of the conditions is not suitable,
necking will not diffuse uniformly and a
broken or non-uniform bar will be obtained.
The suitable conditions have been found
experimentally for carbon steels, stainless steel
and titanium. For stainless steel and titanium,
the maximum power of the induction heating
device is supplied, and a power of 1.2 KW
(40% of itscapacity) is used for carbon steels.
The experiments are conducted under the tensile
velocities from 10 mm/min to 50 mm/min. The
pre-heat period before the deformation is 30
sec, and in the case of stainless steel, tempe-
rature increases to about 900°C in this time

period.

O 18-8 Stainless steel
X Pure Titanium

A S45C

® S10C
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Fig. 4 The relationship between the reduction of area, r, and the velocity ratio, V/V,.

Fig. 4 shows the relationship between the
reduction of area, r, and the velocity ratio, V,/
Vi All the experimental results are in good
agreement with the calculated values by Eq.(3).
The maximum values of the reduction in a
single pass are 612% and 60.2%, respectively,
for stainless steel and 0.45% carbon steel.

The surfaces of the drawn steel bars are
very clean with little oxide films, but titanium

,
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Fig. 5 The profiles of the deformed specimens in
stainless steel.
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has a rough surface. Fig. 5 represents profiles
of some specimens after deformation. In the

range of the steady state, there is no variation

in diameter. The actual profiles of the smooth

uniform bars can be seen in Fig. 6.

Fig. 6 The drawing bars in 0.45% carbon steel.
(a) from upper, 1st pass: r=51,0%, 2nd pass:

r=66.2%, and 3rd pass: r=75.0%

(b) a non-uniform bar (V,;=15mm/min, V3=8,3mm/min)

The more suitable the operational parameters,
the larger is the reduction of area obtained in
a single pass. The specimen of carbon steel
shown in Fig. 6 (b), for example, was expected
to produce a reduction of 64%, but instead the
diameter varies as a sinusoidal function. If a
larger value of the velocity V, is set at the
begining and then the velocity is continuously
changed to a smaller value, a smooth uniform

bar is obtained.

Figs. 7 (a) and (b) show the temperature
distribution in stainless steel specimens at time
intervals in the pre-heating period. The pres-
sure of the cooling air is 1 kg/cm? and the

coil stays at the point z = 0. The maximum

Jd

”};‘H?

1 L n L

T © 0 %'(’m)7
Q) (b)

Fig. 7 The temperature distribution in stainless
steel.
(a) the surface temperatures in the longitudi-
nal direction.
(b) the inner temperatures in the radial
direction.
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Fig. 8 The variation of the surface temperature
during deformation in stainless steel
(r=36%).

temperatures increase with the pre-heating time,
and the surface temperatures are lower than
the inner temperatures because of radiant heat
loss.

The variation of the surface temperature
during deformation also was measured for a
reduction of 36% as shown in Fig. 8. The
profiles of the deformed specimen and the
temperature distribution in the longitudinal
direction are presented. A slight difference in
the temperature distribution, which is caused
by a different tensile velocity, does not have
an effect on the profile in the necked region
of the specimen. A suitable temperature con-
figuration which is mainly determined by the
shape of the coil and the cooling process,
however, is essential for establishing a stable
deformation.

As mentioned above, the same value of V,/
V, can be obtained with different velocities of
V, and V;. A higher tensile speed results in an
increase of the working force during deforma-
tion as shown in Fig. 9. It is important to supply
a sufficient cooling rate in the case of high
speed deformation. When the tensile speed is con-
dition higher than 50 mm/min under the
same in Fig. 9, the specimen is broken because
of a short cooling period after deformation.

1500
- 1000 v,
2 5
~ 3400m1n/mm
o mm/min
8 0 A"
- 500 10mm.,min
1 | | { !
0 5 10 15 20 25

Elongation {mm)

Fig. 9 The load —elongation diagrams in 0,45%
carbon steel (r=402%, air pressure 1

kg/cm?).
' 2000 T
1500
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F
A DE\
? ‘
~§4000———~ e I T
-
500,_._ SENEPREUUR - K . e
A B D E F S
5 10 15

Elongation({ mm )

Fig. 10 The load — elongation diagram in
stainless steel (Vy=10mm/min, V=17 .8
mm/min, r=36%).

Fig. 10 is a typical load-elongation diagram,

which shows the progress of necking and its

diffusing process.

Tapered Bars

If the velocity V; or V; is continuously changed
at a constant rate during deformation, a tapered
bar will be obtained. A controller is used to
change the coil velocity V; to a desired rate,
using a phototransister and a DC motor.

Smooth tapered bars are easily produced and
some examples are shown in Fig. 11 (a). The
conditions to obtain the desired degree of the
taper can be established theoretically in terms
of a function of the increment of the velocity
v,

Varied Cross-Section Bars

Bars having varied cross-sections can be
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produced in dieless drawing,

(a) when a bar is drawn partially or in several
passes,

(b) when the velocity, V; or V,, is abruptly or
intermittently changed, or

(¢) when an unstable deformation occurs regul-
arly.

The first and second methods are useful for
making a varied cross-section bar such as a
spindle, and it is easy to control the diameter
with a prescribed program. Sometimes an un-
suitable condition for making a uniform bar
produces an interesting ‘shape, as in Fig. 6 (b).
An insufficient cooling rate cannot restrict the
deformation in the necked region, and necking
does not diffuse uniformly. Wavy bars, for
example, are useful for wire used in produc-
ing pre-stress concrete, and some decorations.

The working conditions to produce varied
cross-section bars can be found theoretically
and experimentally, and the mass production
of them will be possible.

Uniform Hollow Bars

Dieless drawing also can be applied to pro-
duce a hollow bar shown in Fig. 11 (c). Steel
pipes, which have an outer diameter of 8 mm
and an inner diameter of 6 mm, are used for
the specimens. There is a straight line rela-
tionship between the thickness and the outer
diameter after deformation, and the surface is

extremely smooth.

Drawn Bars of Composite Materials

A stainless steel hollow bar and a carbon
steel solid bar were drawn simultaneously by
this process. The outer diameter of the pipe is
8.0mm and the inner diameter is 6.0 mm. The
solid bar has the diameter of 5.8 mm, which has
been drawn from the original diameter of 8.0
mm in this process.

The composite materials are deformed to the
outer diameter of 7.4 mm at a tensile velocity

of 15 mm/min, and the good result is seen in
Fig. 11 (d). In order to examine the strength
of the composite of these two materials, a
shearing test is conducted. The composite bar
has little resistance to separation by shear, but
this method is useful to obtain a clad wire

which has resistance to corrosion.

Other Applications

The mechanical properties of the dieless
drawing bars have not been extensively inves-
tigated. Hardness tests are carr ied out. Drawn
steels have the almost the same hardness values
as those of the as-received materials, and no
variation in hardness is seen in the radial direc-
tion. This means they have been annealed
after deformation.

It is possible to give a heat treatment to the
material during or after drawing, because both
the heating rate and the cooling rate are con-
trollable ; direct quenching, annealing, ausform-
ing and so on can be applied effectively in
in this process.

As a small hole on a bar is elongated longi-
tudinally, the process is useful for making a
long and narrow hole on the drawn bar. Itis
also confirmed that a steel plate can be shaped
by this process.

4. Conclusion
“Dieless drawing” has been developed as a
new metal forming process, and the process

has many advantages.

(1) Dieless drawing is suitable for a,material
which has a high strength and/or a high fric-
tional resistance, since it is a type of hot work-
ing and a frictionless process.

(2) The working force in the process is very
small.

(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 axial velocity and the coil
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velocity.

(5) There are little oxide films on the surface
of the drawing bar.

(6) It is possible to give some kinds of heat
treatments to the materials during and after
drawing.

(7) The process can be applied to produce a
tapered bar, a varied cross-section bar and
others.

However, it has also some disadvantages.
(1) The suitable temperature distribution must
be found experimentally.

(2) In the present position, high speed draw-

ing is not realized because of the time required

to heat and cool the material.

More applications of dieless drawing are
possible and the mechanical properties of the
drawing bars should be extensively investi-
gated.

From a manufacturing point of view, the
process seems to be available and a practical
dieless drawing machine will be made in the

near future.
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Fig. 11 Some applications of dieless drawing in carbon steel.
(a) tapred bars (upper:V,;=15mm/min, V;=60—6.7 mm/min, lower:
V,=15mm/min, V,=15—68.2mm/m.n)
(b) a varied cross-section bar
(¢) a smooth hollow bar (V;=15mm/min, V;=30mm/min)
(d) a clad wire with stainless steel
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Measurement of Electron Number Density 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 a partially ionized argon gas. A cylindrical Langmuir probe was used to maesure
electron number density distributions in the boundary layer. Numerical profiles of electron number
density compared favorably with experimental results. In the theoretical calculation, electron-ion
recombination was considered, and the boundary condition at the wall was used the value of the

experimental data.
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On the Stress Concentration Factor in the Infinite Plate with a

Double Row of Circular Holes

Iwao MIZUSHIMA

There have been hitherto many investigations on stress concentration problems treated by
various numerical methods, and it has been proved that among them the boundary collocation
method using the general form of the stress function expressed in the two dimensional polar
coordinates is a very useful one. In this paper, this method is applied to the problems of infinite
plates with a double row of circular holes subjected to uniaxial tension, and the stress concen-
tration factors are summarized in diagrams which are considered to be useful for practical

designing.
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Studies on Theoretical Tooth Thickness of Gears

Toshio WAKABAYASHI

Toshiya SAKABE

In a process of producing gears of good quality at low cost, tooth thickness control is one of the

important factors.

Generally, the process of handling tooth thickness must be theoretically correct. Moreover, in pro-

ducing various kinds of gears, the process is desirable to be as simple as posible, and in their mass

production it should be reasonable and efficient.

From this standpoint, in this paper, we led the theoretical value of overball tooth thickness of
_involute gears, now widely used, and designed a simple method of computing tangential tooth thi-

ckness of them. And then we studied statistic allowance which often comes into question in mass

production.
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W, ={(0—71) cotd+2 (1+cosd)}2r (6)
ZDEEDOF AR~ AEE WL
W=W,42rs 1)

KL e 20D~ ARBHRDOEME: (B) &t/
DILIT, BEM AR QFE P LCHFETH L BLET
Hho TANTERP LoB%ER S O[T 5 &4

ARERDD EXRRBL DI B,
d—y=sind tan® 0 (8)
ERAROLH () HbRANBLRS,
jol+29 <=z (9)

3 -4 HNRAROBB
KRB BYSIRT 2, RODE STHTT 5,
dw _
do
X {(6—1)%cot*0+2 (1+cosd)~12(0
ZORIL, BROBERIEAR LB - TEHHEOH
EROFLAL OFLEEREW, B EEY L 5 R X &4

DL =028, RODTTHME L —HT BT LT, —

AW, QFECEC L CEABE BER L 5L ED 6 DfE
BLTIL, Wy b (Wir1)? Li3ed —&T50T,
Z N CUBERLE & T A DEERE ORI R R
BIedIERTRENSD £ (8) DE OV THBRT 5,

§(0) = (Wrt)? )

0 DABBREICILEL, 6 O’ §(5) OmfEIR>
WTHANCRREYE1LIORLE,

{(5-—7) cot® 8—sind)r

%1 & DMEC KB E(S) OREE

) ﬁ'& J 5(6)
& 5 =0 wm A fE
u| ao B L
I~
4 | & |5—y=sind tan®9,0<0<z| @ 1A
B | 8—rxsind tan®d WmiE e L
5 8 =0 B K fE
g—r=singtan:0,0<5<ﬂ B N fE
—7r=sind tantg, N
wl| 7 0>0>—n B 1 fE
0 —r3sind tantd WMEKL L
0>£ S—y=sind tan®g, 0<o<n| & /> 1H
4 2 | 6—7=sind tan?g, A MES X O
0>8>— g ME ¥ =ik
B E i
ﬁ BWEL L
0 —r3esind tanf WEZL L

FBREOWEICOVT d DIEHOE iT s 5 £(8)
BIOE () DEOELLX R 2RI,
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HED@e X T, &—rZRIEEDSOHE Y
5z O BIER BT A BRI, 2), (6), @),
6), (7), 8) WIVODFERTAVRITIL ARSIV
LAED,

A—-rofRbiee - SEFEHATEEETIE, LBER
CXORBERfILSER LY, R—A V5545
DOWEMEELL—BT B L2 \ED, HRAVSLIhLHE
BEOERMEIIREOD W, DRYRKRTREINE W, 28
RAuwbha,

W.=2r (BE&), W,=2rcos

0.57) (HFFHH) @
Z ORIX 2 ROFOIVEC A—HE AN E_ Lo FET %
LDELTEINTWBY, WEEDSOHEIE 52
TOHBEFTNELT LRI VWO CHEYET
%,

4. FLEEFOMBHME
41 EEEFORME

AVAEY 2~ MERES IR TTREC L FRE
TRB, WTELLR, FROELE VRTEERED
WE%Y, 2 HIEMEC L SHEOHMBELYTRLTY
5T ERTCRBAROMY TH 5,

Vs=my cosay{z(n—0.5)+ Zinv.ax}

+ 2zymy sinoy 13
V=mx cosay {z(n—0.5)+ Zinu.as}
+ 2xymy Sinay 19

4.2 FLEEEEOHNAOER
AUYEERD L S EHRT S,
V=mycosaxir (n—0.5) +Zinv. ax
+ Zlinv. as —inv.ay)} + 2xxmysin ay
=muycos ay{t(n—0.5) + Zinv. ay}
+2zN my Sin ay
+my Zcos ax(inv. {tan~*(tanay secf)}
—inv. axy)
=my cos ag{n(n—0.5) + Zinv. ax}
+ 2xx mysin ax+mx Z2 (B) 15

L, A(B) KA TERTHH LB TH 5,
A(B) =cos axinv. {tan~* (tanay secf)}

—inv. ax) 6

FEROBEMI OO L ST, R, BOF1, F
2HEIThThELELL, BIRBDEIEHOALE
ENDHTENMED, LIchi - TAIE IFATTTIAC
LB EEREORINE (BTl i) LRI
kS,

4 -3 EASEEOMAIHE

EEROEE,I BT TREALN L L 51T, ROIRWIR
BELEhETOREMES (B=0) LLTET5 %
T EREO—MAL RIETZ LKL, TLEDEU
HIFHIBEPREOKRETH D my=1 OfErZ Ofl
EfEfn LT TS L bhTW5, AAFE2HR
XU IEITh PRENERC X 5 ¥ EHEOHMEBE
LR TEAC L5 E L EREOHMBYRL T %, A
T 2 HOBE RS OB A(8) DoV Tk
OFETEFET D G, O%BR) », chHwf
WHZ LR ) RESTEIERS THEEtIh D,

3. HESRBOHHLE

5.1 JFIEEREoMaSFER
TV 5 — R ORI E O A R RK
THEz bbb,

SN
2my sin a,

+inv. as )

. Zyy txxe +
inv. a=2tan ay

_ AR A ., My cosas 09

l .
2 cosB  cosa
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TH OBREKEENBERY L - T 5, BETH
E, BRI or 3R, 8K X o TEE 5 HEHOH
BThHB, L Lihb i boh CERBBBICEEN
nHEY 52 T 50, POEEEL L RETHY, fib
DRTFIL MBI TN SV, & A TR
DI-DHEMO - FREXY AV b0 LT, AW
CEENDEALAE r:, Trg ITRBEBVHT L X
D ¥/ EWEV,, V, OB : BT L HHED,

WEBLIE IS IV 2 BoOREC T X WAV,
Ve MV ER, ERERS»r ¥ Thbii X - TEEHH
BEHEL, 2hb420BYBRST V53R, ©
B X0 TR b ORBHEORE T Taylor REAL, X
hh LB LR BABREELTIE, AEORNERALSH,
49, &V, 5L 4V, LB LKOBFEA B Hh 5.

ASN=2 simxdﬂ —'{M (AV1 +AV2) (19

sin ax

WE & PO O AEMDOBREE L ZBHIL,
h o OSBRI AR EOEH OB MUK L REE 5D
T, ROD 4 OO PEERTOE \EIREYEHEE T
HHRER L RBT - L aiks, BEER 4L, 4V,
BLO AV R E NI TER L ORMAIE R 57
N (0, 0¢?), N (0, ov(?) LIVN (0, ovs?) &%
T, FERER ISy HEH BHMIHR TRE R BIE
ML,

N0, asn®)

e}
. sm” a
ZN{O, 451n2a0¢2+—,2—§'(dl’12+
sm” ax

ors®)} €0
5 3IRMENEHOERORNAE

S OMERRIC 5\ CLENC 72 5 A% DR OREH
IR FNERFEEOGER LI DETIE, HEOR
R Y ORISR D 0,

-2
Tsy®=4 sin’a T12+£z'71_2€!_s
sm” ax

(TV12+TV22) QD

ERORENE X5 ERTRA 2 Tsy (1hUIERE
BIOEEHEOAET:, TrixIU0Tre X 5T
EBEAHN, ZhHOAZEDEPC OV TULETOMIEH
BELrEELBAENDY, IEEgREr L ObIh
LORCHELTESTAEENUNETH D, EIKE
DRLBECDOWTIE, FDERGC L 5 P OEEROERK

FERE(CE R LBMERE & LTE L e hudlebix
"R

8. & ®

B ED#EEC L HROEERELE.

1. ®WEOA —AF— ABEZOWTIE, ERETOR
BRAEEH X - C2BEEEL, £4DPFORE
FAEA KD,

2. RICE-EEECOWVTL,H LVBEE 28 YAV
BT ER XD EEC L CBS THBAHEFRSEL
hic.

3. ¥SELEEOCLICMELLIEE > WEMCE
THEWREC DWW, HHBROMENHERELA
RO AT A H I,

B o

AR LA BBIBIER VAW R BB R
HRaihd, FRIVE D THRER VKW THS
MERETHERRFREIIHEL sl L EFE T,

X LS

() HE o ; BORE, FSCEFEHE (1953)

() P IEFE ; WEH 2%, HALREFMSE (1966)

(3) K. A. Brooks ; How to set up and cordinate A
Stational Dimensioning Programing, Machine De-
sign, 33 Nol9 (1961)

@) B BIRELH203EEERAS (1958)
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Optimum Quantization of Observed Data

Katsuhiko UEDA and Yukihisa NAKAKURA

The computer simulation was performed to obtain the suitable criterion of the valuation to design
the optimum gquantizer for the observed data. In this simulation, it was assumed that the observed
data were the Gaussian random data. The result of this simulation is as follows: the relative error of
quantized data is suitable as the criterion of the valuation of the optimum.

The authors also performed to design the optimum quantizer based on this criterion of the valuation.
As compared with the uniform quantizers which are used conventionally, the special merit of this

optimum quantizer is that the number of quantizing levels is enabled to reduce to about one half of

those for the uniform quantizers.
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2.2 RFeomE

BT, TOBRFVANVOBREFER LV~
AR HBFORBVFOHBC L -TR2D X 57
BEEL OIS, 2 OFh0FF»L 1HREERL,

A IR AAREHEB LY, 120BET(LE
OEENREI NG, & xi¥, 5% MIDRISER #
WEAAEF (L EEEbLEN D, DUTEH22ET %
HRCOWTHECHAT 2,

#) s —— MIDRISER % e -=la
i e / G T RFL
\ Jitys —— MIDTREAD B! £ — pU4&H AR 11k
Leg 1o~ —mo2m— b— 3 pp—
M2 B F it o @ 8|

1) H|1%

LD HHE, FHELVO ORETY S MR
PRI B, FEEFCRT AR I 2ERTH S,
2) B2

COHD 2HADAMDHEL B Lic D23 T
%%, MIDRISER# - MIDTREAD % #5% 1~ R
ECHhET 5, BV <1BEL2E T LICEE,

th S

h

a) ¥)% MIDRISER %Y

HY R

pil

p——

b) )% MIDTREAD %!
3 BEFHOANDEHE

EFBED 2 FFHEIHTAL IS L5, L
L, MIDTREAD #CixEF% v-<arfohie L
BE, ANTF— 2 OREFAOPRELLETRLV <L
HBAO/PAN T~ 23 LTHIENS Z 5,

3) HE3W

CIRE TS IWROBEBIEFILVAVRBEAT
DEFOFEFHCH 5. EED 2RIV X VUK
Eha 1 BTREBRCASAN T - 228 LT, A
HNF- 2L Y PIVEF VLV ERBTE RS
ZERTRTETREV, BB LTET(LE
Wh, i, BEFVAAREBOFREYET L LTES
BERUBTEARTLEV 5, BB ETIIRTL

VASARRRATHIULED X 5 i BT L Budlt
THHHN, FEL, —BLZo3IBROL BRI,

3. BHHBRLIaL—2a0RFHERS

31 RFHEBENOAHT—D

AR B TiL, BEFEE~NDANT—20—FlL
LT, BNy 2AWI vEFAEEYAVAZERL, B
iz, BFERC X 2ER Y v AGHHOBPEL
Il A, o5 0REEEFIDORE)ITI0004
E LT,

By ABORBAME 27 v & AEFRBER Lok
B bELDE, HEBREENTEIL L, £0E
TERRCE S 2 b, REHOBIIERRTITVR
BRMESHE T A EEE S B 5 - Licie 528, BEOYHE
%L ERT 5 LERAORNFEHEIFE LSRG,
7-%Epiz, V. D. Landon iz X Mr¥4RBAME HHRIBIC £
BIfRIC 3.4 THY, £, G. Jansky & 4BEOME
FHTHED, Yo &nb, SEIORTLBOR
ZE\WTIE, ANF — 2 DFRIEIT—4~4 D& L,
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32 BEHOFEXE

BT — 2 DWHEL, FThoOWEE (accuracy) &
& (precision) L OWMELRE LBBKRTSET
BHEEZDLENTE S, WEF— 2 0BT B\
Tit, BFEF— 2B EHTHILENS DD
T, TR OEFELBTFLER T OB ORHM: D
AR A LTT D, COBE, BUELRDLT
B4R RE LT 2RBELHENBED 2 ORFE L,
ZARX LT, B SR —-BOBERLERE LTE
2BE, ANF—2n L TRIGIDABY KT E, —
BT DAMELERC 5\ T B ik bhTL
¥50b, ANNF—20=v e~ H LHF— &
D= et~ H, Oz, HizHo /s BRI
D, LictisoT, HioEEERMORFRTFC L -
THLRERETFILT - 23 ANT— 20 Lo X
DEWRAOHEBEY bRk bl sh b, o=y
b e - Ho BRI bR bisv, = OBEEF]
AL THROBRFELFHET S 200805, khE
BRnbox Ry, BEFEF—sn=v e
g~ Rdic,
COEFAF— 2DV b rE—ZRO LI LTR
BDBHIENRTED, Thibb, WEANF—2DRIES
YO AR LT 50T, BF v~ Lk
KL LTBFV A KENOREBEMEY 4B T
VRARBIS S LY P =1,2,-- ,K) LT
5L, BHbLF=sD=ve— Hyix

K
H, = — }_:1 P, log, P: 3.1

LV HEHTHIENTESD,

33 ERFLBOERN

ARRC B TL, —BOC I HERAShIBEEET
{85 LRI ORFEEREIC L LS =V PR E~FK (T
thb, BHERD) ORBRFLBORT LT,
ik & & B boHE: MIDRISER MU A AR Tt
L, BEHEUAEL 5 ~1001 v <L DO TE{LX ¥
tro BRBETFLBO VALVKBOREEILTO LS T
H5,

WE, ANF—2IEEY Y AWS VEABRORT
HHDT, ANF~ZD=v br—3—BLhicts
ETED, LIctiaT, BT~ 20=v b~
EXB(3 - 1)RCBNT, Ho BRI B L 57
Py RETH E%EL2 D, ChIIBEFEC I - TER

CRDBZENTET, CEBBETHE
PP=C=1/K 3.2

DB NTF —2D=v b v €~ 3B D, LIzt

> T, BREBRTFBOFRBEL <1 (3.2) Rt
FTIORBIIT I, L EDHE 2 i AR ER
U AG R bOAN T — 2ot LT 5 it T ok
B X w1,

HYAGHIE DOPRE (ZOBEIRIEO DK &
BILTHRHTH BN D, FTIREFMIRO~4 T
DWTELD, BICETFLVABEREL, <h
CrLhBEFEvAHREEHL, 0.5 (&REDY)
¥FORTE T ChRD B, DE¥CANT — 2 OEH
TH5H0~4% 0.002 TOXY T, ZOMNKHEAT
THR AP 2By X - THET B, Ebic, Tofvh
KEIHR 4P % L~ A0 FF50 BIERINE LT
E, TOMNORELLRB(ZIP=C )L HrTRTIL
VRAERRET D, DO X5 BERIER VELTO
~4 ¥ COBBAOERTLVAAYRET S, RIENE
DFURIH LTh, BRONHEY,ba  FficiTL
VAARBEINDEDT, ThTEEFVSANRE
T& 5,

4. 23ab—LaOBRELIUVER

MU ED#E 2 Hid &3T, % MIDRISER &g
FEABRTLEE &% MIDRISER BIMUH AR TFLE
ZonWT, BT LV ~<ir#iw 5~1001 ¥ THELIR T
fal—Ya VTR IEREYR4, R5iRET, ©
D2ODFREYEET 5L, BHLT -2 OWHELTF
T2BLLT, 2FHEV LS BRIV I~
BEROBEBEFLOFPHERFILICHATEHENK
ERBFBEEETHY, HNEEYRBTA L=V R
E—RE L LIIEHENRAT5 & 5 AEE
Biieh, COXSRFELEILD, D Enb,
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WEOEL

o, RBETIEBITAEFILF—2D=vint
—DEFLv_ARHT ALK 4 DER1 D, v
~AHE N ETHE, —BIT

Hy=—log,(N—1)1=log,(N—1) (4.1)

THEHLTZENTES, 2D ERBTLV AR
PEFEV-AAKID L 1 EART W EWD T &hb
BRCEETE %,

Eb, M4DER1D, BERTILOETLT -4
D=V e - 3EEEFLOBREOLHID L REL,
BEEThC ST DBRF Vv A B TROhIET
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BAH OB, ANF— 2 OFEFHECIE Clok#{by
Hazkimkb, F—x2oES AR, ERCELT
BERCLIFECRERERY SO LS,
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P EDHRRELEHTHEUTO X515,

1) BIETF— 2 OBETLBRET OB, ToRMEY
SHli+ HEHE & 7 AWHEOWE & UCIERERES
FATHOMREBHTH 5,

2) BB I 2GEERREY—EL LIBE, &
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s¥s, AR HHECIIFHERSERBI B
v & — 0 FACOM—230—758E FEt Bl R L1,
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On the Parsing of FORTRAN

1. & B

ALGOL 60 0580 TEROoERY AT 2 F
B BT, Fr275 1 v EEBORSRRO
HR{L, BBHLORRIPE e IhTRED , TD%
B, XRESSECKL cHRES 24T, Thbo
M TREINDED H DG U B gii o 5k
¥EZBLDTHP, (R1OBR) LrLhbol
DXEDOTREN &, & OBSENTEECEIURT 7=
75 ADRESILOMTFENIEL, EROTrSF ¢
VI/EEETHAEL, BNEESREN = 75 Ak
L THBXEOBE RV T ORER TV,

Floydiz X h S A Xh,® Evans i L h BIES hte,
Floyd-Evans 7 m &7 & o VEEL, WU FHLY
FHTH22FETH Y, HEY (deterministic) iz, #
X7 A=) Ran TR CELEETHD, HLEE
BRE, BRSEDHETLTREMNNDD, Tk, 07 m
K7 v a VEBRET, (m,n) REXREDBE LR CTE
b0 T, FREGIL, TexrsrvavEET, —HD
FORTRAN 25— + » v + OB T, FOR
BE#E&ET500TH 5,

2. HWE#E S

XPRABXER, (G=Vy,Vr,P,S) &+5, 22T
Vr: RIS OEBES
Vr: RRESORBRES
P i A= D0B TR BRAIOFRES)
({BL, AVy, aeVt)
S HREEFT (SéVa)

Fie, V=VaUVr T, V*%V LOEBFOEELT
BRg, Vi=V*—{e 235, BL ¢ XEEEINL T5,
XREBNEGH, BERLHAAU  i=ur b, 2, v,
w, v(z,yeV*, w,veV*) LT,

v=zUy, w=zuy BT, <hivow
LEE, wilvhDEECHERIhDS, Hvilwilve
BERTIhBE T 5, ¥, v=uo,u,Un=w
2, v=w BRFEFEL Cw—yDu 1<iSm) AL 58,
vww LBE, wrvDHEH, B\, witviEBTX
NBHLEE D, wkv OBy, vo+w EH<{, XIRBAXE,

Context-free grammar

\

Floyd-Evans Una(r:n;;;g,usous

parsable |

LR:
l LL
BRC

LR(1)
MSP

(1L,1)BRC

Uniquely Simple
invertible MSP
extended

precedence

Uniquely
invertible
weak precedence

Sim_p_le
precedence
1 XEogaetfk
G T, Soxz OBy, x ZIB LWL, OB, zeVr*ig
Br A GOXERE L, F i, L(G)={z|S>*x, ze
Micc#E%, GTERIWAIRAHZELE .
X%E&I&GT,%@ﬁéﬁxﬁW&?ﬁfb%.

Uii=z, Uii=y, .-, Ui=z O, “h,
Uu—ﬂylIza%%“wkﬁofiﬁ?éeitﬁ
—DERBD o~nBIOEYELY, {)niFEbT,

4, EEDEET a (adVr*) A, L(G) BT HNE
PERETHFMELHWUBENEE 5. FABE TIL,
FORTRAN X #0—#f# IR BBRGE TR L, 0
BB FERE Y, UTRBRS7e g7 v vEET,
T HrLDOTH 5,

3. 7nysiaBiEALPY)

Te s va VERL, HBUENFREY, KT
A B2 EETHD. ARG CRT, PL ciih&hil, ¢
~ 4 — (parser) {¥, ROBADOPL 7nx 2 v 5 v
YA IDBRD, i, ZO— 4 — i, BB,
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LIFO (Last in First Out) A & v 7 % {Hf+ %,
(<label> : ) <symbol> { <symbol>}
. b))
(— {<symbol>} J {<action>>s}
Hl
BLC JHDEEL, HoThi &b IV, PL Y
» 77 AOEFTHIIL, & B THRAE (Current) BifE
DTeEI Y avibb, HATrA v a VHBRED
REBEIBE, FOETND <symbol> s & LIFO = #
v 7 DRFETR»LONAED, HEksh, LKLk
WiEh, ROT e Fr v vHBELY, BOHES
h, —HT2ETHRIEING, —FK LRI, =A%
v 7 DHRB/L, ey 2y vOEQCBESRZ OIS,
Z DR <action>s 3BT, Thh, JHExXETEh
%o 4, <action>}k LT, RPETIX, RD4O%E
Z 5.
(1) SCAN
A¥ v F—~EFOHL, KOV —AV v EL%k
1YL, LIFO 2% v 7 D—F LTillE
FLTR%,
(2) GO<label>
<label>%Fiotc 7w g7 v 2 v, BEEELR
5o
(3) ERROR<integer>
Hh#EE, “ERROR<integer>" ¢ $TH T,
(4) HALT<integer>
HhEr, “HALT<integer>” &iTHHIT,

4. FORTRANOCFG F#H
FORTRAN (30 BNF EB - T, ThbHD5
HSEIENT LI B 18 2 3UR B s (CFG)
TERHET 5 EUT O n o7,
Vs=1{S, L, <E>, A, D, T, <F>, P, C,
R,B L Z M, K, Q

Ve={i, v, +, —, *, 1 ( ),,-,=, E, IF,
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An Optronic Negative Resistance Circuit

Haruo Takahashi and Masayoshi Yamauchi

Abstract

A Negative-resistance circuit has been constructed with the combination of a p-n-p

junction transistor, a light emitting p-n diode and a n-p-n photo transistor.

The circuit provides negative-resistance voltage-current characteristics in both for

increasing and decreasing the positively applied voltage, and holds a facility to obtain

external control optically.

The breakover voltage can be set at a desired value according to the adjustment of

bias resistances for the p-n-p junction transistor.

I. Introduction

This paper describes an optronic negative-
resistance circuit constructed with a p-n-p
junction transistor, a light emitting p-n diode
(LED) and a n-p-n photo transistor.

The circuit forms an equivalent p-n-p-n
structure with an optically activated silicon-
controlled rectifier (SCR) offered by the Gene-
ral Electric Group (the L8, L811 family)
except for including optical coupling between
the LED and the photo transistor.

The circuit shows a reversible negative-resis-
tance characteristic at some positive voltage,
and holds a facility to obtain external control

with a light signal.

II. Circuit Description and
Performance

Fig. 1 shows an optronic negative-resistance
circuit. The collector of the p-n-p junction
transistor is connected to the p side terminal
of the LED, and the base of the junction
transistor is joined to the collector of the n-p-n
photo transistor. The n side of the LED is
terminated to the emitter of the photo transis-
tor, and the light from the LED is optically

coupled to the base-window of the photo tran-

H:2 V/div
Ra=1 KQ,

V :10 mA/div
R =30KQ

Fig.2 The S-type negative resistance characteristic

by the circuit in Fig.l
sistor.
This circuit forms an optically coupled p-n-

P-n structure.

The contents of this paper were presented to IEEE Journal of Solid-State Circuits (US.A.) vol.

SC-9, NO.9, Apr. 1974,
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Resistors Ra and R are bias resistances for

the p-n-p junction transistor, and determine the
the breakover-voltage of the circuit. Fig.2
illustrates the actual wave-form observed using
the circuit shown in Fig.l
Operation is as follows:
1) Increasing the Applied Voltage The emitter-
base voltage Vs of the p-n-p junction transistor
given by bias resistors Ra and Rs increases with
the increase of the applied voltage. The collector
current I¢ increases proportionally with Is de-
pending upon Vgs. When the terminal voltage
of the LED exceeds a certain value (1.02 V in
this circuit), the current of the LED begins to
increase rapidly, and the LED emitts the
light proportional to Ic. The collector current I»
(proportional to the incident light intensity)
causes a corresponding increase of Is.

Growth of Is increases Ic, and, therefore,
causes a still greater increase of the light inten-
sity from the LED. Consequently, a positive
feedback loop including the optical coupling is
formed. Operating points of the p-n-p junc-
tion transistor and the n-p-n photo transistor
are rapidly turned to saturated regions due to
the regenerative switching action of the feed-
back loop.

The circuit thus becomes conductive (the ON

state).
2) Decreasing the Applied Voltage The collec-
tor current I¢ decreases with the decrease of
the applied voltage from some positive voltage,
after the junction transistor and the photo tran-
sistor are saturated.

When the light intensity from the LED (de-
pending proportionally upon I¢) falls below a
certain value (the Ic is 25 wA in this circuit),
the current Ir reduces with the decrease of the
light intensity incident to the base-window of
the photo transistor.

The diminution of Iz (depending upon the
decrease of Ir) makes a more decrease in I,

and therefore causes a still more decrease of

the light intensity from the LED.

A similar positive feedback operation to that
mentioned above occurs, and operating points
of the junction transistor and the photo tran-
sistor are repidly turned to each cut-off region.
Thus this circuit returns to be non-conductive
state (the OFF state).

As described above, this circuit indicates a
negative-resistance voltage-current characteris-
tic in both for increase and decrease of the

positively-applied voltage.

III. Circuit Equations

The equations of the circuit shown in Fig.l
are given as follows,

Il = VEB/RA, Iz:(V“ VEB)/RB (1)

IB+11:IP+12, Ic=151‘IB (2)
where B, is the current amplification factor of
the p-n-p junction transistor. The light inten-
sity L; from the LED is given by L;=K,.I¢
where K is the transformation coefficient.

The current Ir of the photo transistor is
proportional to the input light intensity, then
Ip=K;¢8;+Li, where B, is the current amplifi-
cation factor of the photo transistor, and K,
is the optical coupling coefficient. It is easily
derived that Ir =K, «K;e8;+1c.

Then the relation of Ir and Ic becomes

Ir=Kef:°Ic &)
where K is the coefficient given by K=K, «K,,

As I; is larger than Ir in this circuit, then
Kep,<1.

From equations (1), (2) and (3), Ic is ex-
pressed as

\%4 1 1

o= oV (1,1)

°T1-Kef.*f. 'Rs \Ri R
d VBE} (4)
In the small range of V, Is holds a minimum
value because of (1—K+§;+8;) == 1. If the
increase in V reaches and exceeds a certain
value, f; and B; increase rapidly because of

(1 — KeB1+82) = 0. The value of the break-
over voltage, however, is difficult to calculate
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from (4).
The breakover voltage Vi of this circuit is
determined from the simple relation of

Vzn=(1+§f)'VIw,r (5)

where Vgs,r is the emitter-base voltage to turn

on the p-n-p junction transistor.

IV. Circuit Characteristics

Table 1 shows the main characteristics of
the p-n-p junction transistor, the LED and the
n-p-n photo transistor used in the experimental
circuit as shown in Fig.l.

Fig.3 illustrate the voltage-current character-
istics of the LED. When the voltage exceeds
1.02 V, the current increases rapidly, and then
emits the light.

-
10
< i
E |
aQ
[
5.—
. L lll, o 1
o] o.l 02 10 1.2
Vo (V)

Fig.3 Voltage versus current characteristic of
light emitting diode (SHARP GL-504)
at 25°C.

Fig.4 and Fig.5 show the experimental results
of the breakover voltage dependence on the
bias resistor Ra and Rs. These results are in
good agreement with the equation (6).

The breakover can be set at a desired value
with the arrangement of bias resistor Rx and

Rs.

Table 1. Main Characteristics of Elements used in the
Experimental Optronic Negative Resistance
Circuit
the PNP junction transistor
National 2SA 564; Silicon Epitaxial Planar Tran-

sistor

maximum collector to base voltage —45V
maximum collector current —50 mA
base to emitter saturation voltage
at 25°C (Ic = 25 mA) —0.63 V
the light emitting PN diode
Sharp GL-504; GaAs Light Emitting Diode
foward voltage (Jo = 25 mA) 1.2V
input maximum current 50 mA
maximum emitting spectrum 9100 A
the NPN photo transistor
Sharp PT-501A; Silicon Planar Transistor
dark current 5x10~% A
maximum collector to emitter voltage 5 V

collector current at Ve =5V 20mW/cm? 2 mA

/16 Ra

Vih (V)
' ® N
T 1 T T T T
S
(//

Ra (K)

Fig.4 Breakover voltage versus Ra characteristic
at 25°C.

V. Application

As this circuit is constructed with optronic
elements (the LED and the photo transistor),
it is possible to control with an external light
signal the performance of this circuit.

Two fundamental light-switching operations
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/6# Ra
= 'K 3K
§/2 -
§ - 6K
8
i 10K
4 -
i s I : 1 I { 1 1

o 20 40 60 80 /00
Fe (Kr)

Fig.5 Breakover voltage versus Rz characteristic
at 25°C.

are available in practical uses.

1) The circuit is maintained in the OFF state
with the applied voltage a little less than the
breakover voltage.

If the external light input is incident to the
base-window of the photo transistor, this cir-
cuit can be turned the operating condition to
the ON state.

This kind operation can be utilized with the

optical trigger similarly to an SCR.
2) The circuit is kept in the ON state where
the applied - voltage is a little more than the
breakover voltage. If the light from the LED
is shut off from the base-window, this circuit
changes the operating condition to the OFF
state. The circuit returns again to the ON
state, if the light is reapplied.

This kind of operation may be utilized to
detect a physical obstacle placed between the
LED and the photo transistor.

VI. Conclusion

The optronic negative-resistance circuit has
been constructed with a simple combination of
of a p-n-p junction transistor, a light emitting

p-n diode and a n-p-n photo transistor, and

displays a reversible S-type negative-resistance
voltage-current characteristic.

The breakover voltage of the circuit is easi-
ly set to a desired value with the arrangement
of bias resistors.

As optical coupling is used in this circuit,
optical methods such as incidence or shutting
of the light signal to the base-window of the
photo transistor make it possible to turn the
circuit condition from the OFF state to the
ON state, or from the ON state to the OFF
state.
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Oxidation of Ethylene in Liquid Phase using Packed Columns

Tadashi UMEHARA

The study of the oxidation of ethylene in liquid phase based on Wacker process was carried

out experimentally in packed columns,

The capacity coefficients for chemical absorption in packed columns, calculated by the reaction

factor-matching method using the chemical absorption data obtained in an agitated vessel, were in

good agreement with those obtained experimentally.

It was found that this reaction could be treated as chemical absorption accompanied by irrevers-

ible pseudo—first order reaction and that the chemical absorption rates in packed columns could be

estimated by the reaction factor-mathing method using the data obtained in an agitated vessel.
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BOLOTHY, REIC1/34 vFRES vy ve ) v
ERRATKLIcbDTH B, Inde - DEET, T
CLB7rEvyOREBERICOWRED FEBLEL
DLBER—TH B, BTV AFEBOMNELERTL
oo ERITAFHLHEET 2EROEE YKL LT,
S, BEAELWERE Lice Flor ARIE, Fl
BEOAOR IUHACERD fHH =B R ORADE
X bR,

EEa%kM, BE3SC, #XWES5.50cm®/min, KK
£ 100~300cm?/min, FKEX 7, 15, 25em, FLLF
U ABEE1.51X10- mol/l, #E(tER( 1 )IREE 0.2mol/!
THbo

3. REERGIUER

3 - 1 AR
— R TEREE T AR T D BETIE, BE LU
#ADERITEMHOH Tl {, HHPE L OBERC
BUTLR VB D, £ TEEOMHEA LTI O
BEOOEIYRET HICDRIL, BWREY—TELT
TG S 2B TBBBAE NovRo, ThiFE
TZe LTSRS E I L RD L LA
T&%, 50 FITHEKE X7, 15 25em OFME%
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BT, =5 v oo+ s wBRINERY T,
BRI RES ST L TABLNLICRE L, K
ORI OEXE, —1.8m THBZ bbb o
7o ThbbREHLUSNOBITC, H AR - Ty
HeEZDONS,

W USRI O RBRER O, MERRC L 2
HEPIFE ONEBEFRBEOMENLETH 54, WES
Wk b= v vORINL 35 Citks Tt & b 7
5z, WERIINETE V. L LEEDOfT
ST EBREH T, il Rk 7 oY &) BESER
CHECOT, RS RV ERCHT AHERIR O
BABBRE k¥ TP E LV L RE L, SHIRE
BT 28— REMTEE « 2 RD5 ki, FE
CHETHHOT, WEHBBRRE APEEEE 0K
(kr*a) L LTRDI,

2 TL5emDFEE % AV CBYsE: (BILSA(T)) BE
R B YBBRINER YTV, TOFERT — 2 ik
BAmiE LicEEs (16.8cm) w VTR L kr*e %
B, TOBREERIRLI,

3 - 2 REERnsess

MR s =7 L v O RIERINER A 1T\,
RISRIGEE #E Lz, T L TroREiEY, HHR
I DR B (kr*a) 1o &% VT L, Feius

0.18

0.04F

0.02F

0 1 1 1 L 1 L L 1 L L 1 J 1 Il
~20 2 4 6 8101214161820222426
35°C, Z (cm)

Liquid feed rate (em®/min)

0:100 B:150 ©:200 ®:250° ®:300

Fig. 1 Determination of end effect

i

Table 1 Capacity coefficient for physical absorption

Conc. of CuCl, Liquid rate Sg&?féitznt kp*a

(mol/1) (cm?3/min) (1/sec)X10~4

0.2 100 3.81

0.2 150 5.51

0.2 200 7.16

0.2 250 8.59

0.2 300 10.1

BAIAREY D ORINE Naa ZRATH B IN 5,
Nia=kra (Cs*—Ca) 1)

ZCTCH IR WRECRBIT B BE Ca 13K & b
BE, b 3RGRNEOWEBBRETHY, HFEA
R=FrvvEbbbt, ¥FRRIGHRE S #RATEET
Z)O

ﬁZkLa/kL*a (2)

T CRIEEIEEOERMEL YR A\ Thra %
kb, F1D ke ACTRIGHREYER L, (ke
BORFOBREMEFD=F L VBECHL, FAIu~<

y 75 7 (AR GCBTF) 2Bv THHi LR, &
RTCa*DI0FD 1 BETH DT, BA FhD
KEG=F VvV EERER LI, )

T OREREFR 2RI, DEBLRICRIGEREY,
RIGHRE—BEA A TER U 2. = OJFkiL Danck-
werts—Gillham D 2RE U2 HHhTh 5, CHETHEE
B IUBHEROKRNENLMDIR CTthiug, MEE
TOWBEBEIRE ko* OIS L &, FLRGEED

Table 2 Experimental and calculated results for
chemical absorption

Conc. of/Conc. of|Liquid Capacif;y. Reaction
coefficient

(Pd(l:li) CuCl, rate (1/sec) factor

mo/ (emy/
" . 3[kLa obs.kracal. | (=)

XIO~% | (mol/1) min) (XTO-+|(XTO~+)
1.506 0.2 100 4.19 4.13 1.101
1.506 0.2 150 5.97 5.89 1.084
1.506 0.2 200 7.68 7.59 1.073
1.506 0.2 250 9.16 9.06 1.066
1.506 0.2 300 10.7 10.6 1.061

FB—E% 5T +2T, Hoo LHREDRIEHRICHT
5 RIGRINESR 2 FHE & B CTe - C, WEBED
FISERO—FT 5 Su TS, FTEEOWRTE & Wb
TOWEEE & OXILEFERDTRME, ZoBEKRX
Y LB DRGSR B T C o RIGRIGE 4 #i%
WTORBRGERIVBET I ENTES,

%I, FOE LR CEROMER Y AV T w e
B ER ORI Bres. &, 2 OFEE ORIGH
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W Beor. DM FRD, K2 CFED KHECH LT
P L, (RH@HL7 e Ly AVWiBE0t o
THh, ) XY, 7 e rvolERtRIEOTRD
DBEEL, BERALEZATELSZ Edibdhivl.
R CORIEHRE L BPE COIGRRDO— K+ 5 &
CRIGA) T, RIERROMEBEHRENE L2,
% S CHRBEORIGHRB peor. LRME L OBGRERKL D,
NICA DI BT 2 I FREZRDR IR LI,

=F vy OB T Oy AT X ABRARERICIE, B
BB IKEIGE LT BB e b - T
59,
FCTRIOFHECHLRGER LY, 81 KRRE
HEERY KD, ARCR LI, BRI VEBOhCEREE
iy, MBEERCEEEBFC—S L1,

DERE, RREERTELOhLF—21Y, THRET
DRICBIGEEE w HEE T 2 1oz, FTHEORIERILD
BERER ke RHE LI, ZOFKIL, FTEEOEA

1.06
1.04
1.02
1.00
0.98

4&:0[ /ﬂucs (_)

0.96
0.94

Lilt |
60 80100 200

L (em3/min)

(W 1
400 6008001000

35°C, PdCl,:1.506X10~2 mol/]
CuClz: 0.2 mol/l
O : ethylene, @ propylene

Fig.2 Relation between liquid rate and reaction
factor ratio

Table 3 Calculated results of reaction rate constant

Conc. of |Conc. of| Liquid [Reaction Rate constant

factor | Packed |Agitated

PdCl; | CuCl, rate ] ¢
1) (cms/ column | vesse
(Xni(())— § | (mol/I) min) (=) [(/mol |(}/mol

sec) sec)

1.506 0.2 100 1.101{ 76.1 61.9

1.506 0.2 700 1.038 | 64.1 | (mean)

OWH BT HHBEBERE k* %, RPHETELA
o kr*DHX VRD, ZOELERBEERTELRIR
ER1RREEESEXYRVT, kR L KSR Yk
», TOECERECELALHERNOBEGREYTR
UChracar wBEH LIz, TOHEXE 2T LI,

B=r/ tanh y 3)

)’=\/ kpacr Dcym, /kL* (4)

Z ZCCRE, DIXRHEPRIREAE, &1 REG
HEEERTH 5,

FL ) BAMELEEEC—BIRITFTH -1, THhb
b, COREAR—BREMNETRE L TR Y, BEsk
HERRIG=5 v v BEIT LR LES,

PEDERLD, =5 v vORERLRIEIL, Bt
CHRIKRIGE LTV 5c &, SOCRPEERR
7= 2 L O RERC L ARINRIGEE Y, KIGHRE—%
BEAVCTHET SO ERWETH D Ldibh ol

4. & B

T EE: Wacker 7oA )Y B=F1 v D
RIERCEEOME Y, TBELRAVCTEBRETto7,
FTOMER, ORITIRIEANCEE 1 RS E LTRO
2B E, FLBBEERT - 5 X0 RSER—REY
AWT, REEORERIEEYHE I CHELES
&, FLTC ORI R—BRE DI CEET A & &
h, ZOT P2 ACRTHENFHL T3 2 Laibiy
1o

Fh O OMBRCH NI B - I N EEFRCHE Y
®LET

2 ¥ X W

(1) FHEZ, REZEZHK, Pug— PHEY F6
1k, 21, 298(1963)

(2) P.M. Henry, J. Amer. Chem. Soc., 86, 3246(1964)

() RBREX, K&#E RRL, HtERRGH®RS
BEESE, p87 (1973), (B{LEHEF)

(4) RERXE, KEE, wFEE WTERM Bk N9,
1740 (1972)

(5) J.E. Vivian, R. P. Whitney, Chem. Eng. Progr.,
43, 691 (1947)

(6) LiLiEfs, EHEEE, BELE= ABHE— ¥
%, 18, 68 (1954)

(7 P. V. Danckwerts, A.J. Gillhom, Trans. Inst.
Chem. Eng., 44, T42 (1966)
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Conrad’s Metamorphosis in His Early Works

—— The Loss of Illusion

Gen-ichi NAKAMURA

I

2V Fy FiX ‘circle’ DA 2~ ULELIEAWS,
1B3ERHEFD + VY XBINLHRET F7 AHRAIST
feBBF, RO X5 HERBRRH 5,

Moving in that perfect circle inscribed by the Crea-
tor's hand, and of which I am always the center,
1 follow that undulant line of the swell...(D (£ % Y
v 7EH)

(BlEEDF eI ELELFORT, THET

L ER D EIREAD, KEDSRY OhRCs %

FRT5,)

ZohC, K#EE#% ‘that perfect circle’ 524 7c PR
DHMTRLTWHDTHD, BhE D & BRI, &
D= FlcTCRY, BIFEBCEIBES L T5H)
DERIS L AB LRI TH -0, HBEF, BIXZ DU
RO LOCERL TS, ‘

Sea had been my life. It had been my own self-suf-
ficient, self-satisfying possession. When the change came
over the spirit of my dream my past had, by the
very force of my work, become one of the sources
of what I may call, for want of a better word, my
inspiration—of the inner force which sets the pen in
motion. (2) )

(BBIFADER L I o TOIC I HT TR L BT

RERLOTIAFSORFDWLL> Tz, BD

R &L LTOER, FROFICKE UK, M%)

& LTORDBEX, RO vEELEDNEN

P @Y & L E DT, DA VAY

Ve g VEB S TEI S —DRRO—DIL o

TWIS,)
LBFPEFDIERD, NLfE A -1 24 Y ORI
THholcl t¥E2AbE DL, BREFFHOERLER
YBWEBEOPICENE S L TH a2V 5y FOERDIE
EVBibh30THBH, », LEOEEIKHENT, K
DX DI B D,

I will confess here that when I launched my first
paper boats in the days of my literary childhood, I
aimed at an element as restless, as dangerous, as
changeable as the sea, and even more vast;-the unapeas:
able ocean of human life....I can assure my readers....
that I see now, more clearly than ever before, that
those were but paper boats, freighted with a grown-up
child’s dreams and launched innocently upon that ter-
rible sea that, unlike the honest salt water of my early
life, knows no hope of changing horizons but lies within
the circle of an Eternal Shadow.(® (A 2V v 783

(F BRSPS T oM 2 51 T
IRy, BBIEEE D BECE o0, B
EOMFLARC, ERYRLAREEXbE DL
ERE—E\ 5 1) BEOBY b KAt AD
DI L DL D —H & TH o, (FFBE)
HEDEIARBLETOhBERS, ke T
FOMETEE LT OB LR HEM IO
BTLhieh-loor, ERRCThAREIH LR
i, 2OoTROFRLELILEYY OWIEREE
RO LT Lo TEDIEE ORI ©
HEh2 B LWEBLOTHoT,)
1893 DM £ CiL ‘perfect circle’ T B XNl D

(1) Letters of Joseph Conrad to Marguerite Poradowska 52 (transl. from the French) Quoted by E. W. Said.
1966. Joseph Conrad and the Fiction of Autobiography (Harvard U. P.) p. 22

(2) Last Essays p. 142
(3) Last Essays pp. 142—143
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B8IL, BRI ZE - T ‘the circle of an Eternal Shadow’
TEEIND X575, fERELTEIHLIADI:
OFHRE, TAEROREEOME THEhBLVWET
brrlE, 2viy VB AILIheDTHS, |k
WOEMEUTIMEROFEDEIHIR I Wb DTH B
2%, TAEOBM] 04 2 - Caiiriz oo, fFR
EFEASTHLRWE, BH T, TR $EHKA
R E CORR (1896~1899) O ETHH S &
IR 5, 1898FEDOEM T, TIKRDO X SEE
LTw5,

The more I go, the less confidence in myself 1 feel...
Gone are, alas, those fine days of Almayer’s Folly when
I wrote with the serene audacity of an unsophisticated
fool. ®

(BHIEIBEBEN L5, 5 SIBhEN

ChEILHALTEEE TH—A 24 YDBTI O

IER %L, Bd, bTOEEEST)

BHEEYERCT, FOAYY v b 2{EROPIEED
25 & LIEOBRARIL, 1898EDHHTIX, TT
hRbhTBD0THS, F.R.A—~1L, Tavsiy

FOER AL, MHHD4Y o~ s VEELR T
51 LR, 2O TERABDBEVRDHE] 13, 1F
KEFOBELBN, (ERIIECDOA Y o~ 2 VEEY
ANPOLTHICH LTV L EBFHEL TN 5®, a—1 ki
ﬁnbﬁﬁﬂb,%L@3/7/F@ﬁa@ﬁﬁLﬂT
RO, Bo@HHRieRdDIA Y a—-Pa v
Oﬁﬁmié%@kﬁﬁuﬁﬁ?éofiéo

PTPETE, avsy FOZORBOBEN, T+
—~AA Y] b TEEY Bl ¥ coMomiifeRc d
DS TELHTOEPEEE L TOEty,

I

avVFy FOWBDEFEDIZEA XL, KERE—GFIL
LR sV GBI S i, ilicd - T, BB
Tobid, HOOAEEZILITHL T, LirbEkDksos
&XﬁOﬁ%&mﬁﬁuﬁ_@t©<5boﬁa&mm
&@ﬁ%mﬁourﬁ@ﬁJ(w%)&me,u<o

MOBEEERIE BT, BOELBNBR TV D,

F— oy AR ST HRE D ZohiiL, BEREE
TIEBLE S 0B EPEZEI LD, BxDOAH
REI Lo L, o —ERCEX AT L, TER
IR TERARVY o7, 2 v Iy Fik b0
%&m g7 L OBMEOITIMFE Y FL K IEY,

WOOTBREAY R I®D 2 LILTERV, BODHE
BRIATER LD TH Y, ThITEGORETDL
DT B DD THSD ©) LG, F—v
ABOIE D EL Thivbho&mBi, feaadhic
LD TLIRL, bhbho QRN E#H»bEEhCD
DTHB D) EEL T,

F— U ABOMEEI, BObE, Vi-KlO
fob—BBH Uiz, FLTHEDIX, ¥ —%BFw
SEL T bhbh EOBELETHY, ThHy i~
T, BETH-TmE LTHBIT A5 B LiF
LT 5DTH5, ZhioRckd 2o DTE)
2, HLETHCAMELOTHHLEEBKRTLLEE
25, ¥Vi-whtHI o bso—B b, B
oo L, BRAMCIXEXRAILLT230THLE
FRIRTEBLDTHD O, ZNHDOTEIOBLKD 5 b
DI, WHHEPHO= T4 X akFicLicn b S HER
LEx X5, ‘sympathy’ it, TZOEIOED e =
FTARXAHBRTOSB AD | LHB X5, BOHME
LESINRERBETH 5. £ LT, TONKIE IE/TL
Iotcl EVWIERCAEBhD &L, XIEHTRERE
FELltbnd D, TitbbA Va~Ya v (K T
BB, 2V 5y FAIMESRBCHL, HFeT5RIED
xtgut, MERRO DT, ThdTHEAMLD
AYa—Ya ViEDTHS, FEOWNIES (1895) @
Y VA~ FDY 4 vaARXCKTHEER, HENoRRA
EVSINE, BLAY 4 VvAXERBFORCDOEER
B E WS EHAFOBEDRFITHY, BHDFIC
—FDOAV 2 —P a VERTWEDTHS, THE @
FAr—4—i3 TS+ 50 AR L TIXRL, HER
WET D1 0P L THS D 1L F 5, MEHLOK
DY a P o DBE, Y~ ZANDBLD, FHOEROTED

(4) Jean-Aubry, G. 1927. Joseph Conrad, Life and Letters 1. 196

(5) F:R-»—-1%E TOZH BoBTRPavEr .

(6) Notes on Life and Letters p. 183
(7) The Nigger of the ‘Narcissus’ p. 100
(8) Ibid., p. 72

avsy F|dLBE 1974, pp. 77~78

(9) Eotal ¢ s~k % trial RREDOLDTHBETH57 75— FORBXL, B P2 vy VidBOFEHELY < vt
TRRROHI L, 0 I —~ORBORECHIECELAE O L O THAH LTS, (Conrads’ Models of Mind
Minesota. U. P.1971 p.39) EHLY 2 AV v DO ZOFRERF UrBicr,

(10) The Nigger of the ‘Narcissus’ p. 183
(11) The Rescue p. 130
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AA=Dk, FILTHED7 VA Y| DY AR~D
B, 7 VI Y~DRBES, HoMoRE, Thih
— KL L T 4D ChBDA Y 2 =P s viE, T
N ErE T, WROMEY DAY o
—VaVil, BEVWOIREBRC I - TR A, BT
HELTNcDTH B, BOBEOHFEREDY, BPc
Bi-nBr0lE, BOOBHFN=TM XATEXL, #
LOBHIERELRAVa—Y s YEXXLBRA TS0
HTHH5,
F=VHRABER L F 4 TEOMEY EL, BELE
Vhbfu,kl%&BOT,ﬁii&ﬁ*fbboﬁ
EL&$&$%;5&L1%ﬁ?1%@mnﬁ¢1560
25 LBt ARG E LT L HWMOMTEY &
2, AR L CEEYRY PR A0, #RE
RBofeys, =34 XAaZBE L BRBERI KGR AT
BB TH T,

TH—v42RBOBAY (1897) OFXhb, 2V 5
v FiS, BREFRUHREL L RDT, ZOMFROPICE
HWOBEFY T EABRE LS LA 50D, )
HO 5 HIXEEIR TN EED FOFED, AL~V —
DEFICE BTE-T, ‘we’ DL LD, BEDEOMIC
BHEEHFHET Lich cix T LisoT, HE~0O%E
PIRTEBCRWT, 2 vy FOfEEE LTDERA
YOFKEEFHEEY, FEIRETo LTS L
Bbh3, 2775y FRRMBICETORIFTZ 5
B HuFE RGO oD &Y, ZofERDE X
BDTH b

WA DORE v BT, B D OTEOBIT: 5 0EIA
WHMBTH o1 BEILDOFIDOCBEILIXE
TEORENRET 2 FIH - T, BRICBEY VL
PR, FERSH LIEAHOBEB CH ol =2V
v Fit, 73~ ANOFERKOFPT, vV I/A VD
T, TBECERLIhBZ LD, KARD X IH
FCHERTR S AMETELTIsh D, Ficffhici it 3
TRENR I O>WE LI LDy, BECOLEY L -
mhEEE xR, BRCLERCHIRY TbEhBZED
TOCEOTIhoB B LWEBEIL, vy

wHBCHRE L 0L LTHEEREL LS,

avSy P, Va—Vano=LOBERYZTTW
BT EiL, BB Ay -4tk - TN
TBM, YVYIAF VL, Ya—RYAT=ADHL
M2 HCHECEL, BEORKORKD, M—D
%ﬁtbﬁ&&ﬁ%b %Eoﬁtbﬁ%hbﬁf,*
*Lﬁéhmk%ﬂwJ?,%%é&bk%Tbbou
DEENDE, YV, TEOKROE) &
THUMOT7 £ 20RTHY, 255 AMprBlELC
LA, TELHZE] T\ CAHOMEY RN
5 ELEERBE~ADa VS y FOT7VvFF—HET
LLAIRELOBVBLLNLDTHBEAD, ¥V 7 A}
vEPDE LB ToAFR VTR, Bhebiigd
%@ﬁE%ﬁ L, BAREMNERDO L LT, HEHD
%ﬁkﬁﬁfgtorbboFﬁbﬁJ%@ﬂ@ﬁ%ﬁ
o T, EEHIA DO BEORELEC OV TOFRH
RO, ThREbH T/ A2APy IR
AT BZERER Loy, MRHRoEHERCR
By, AROERIBOMBADKICRD S & &%, ik
RTCELNETEDTH B, TF—YHABORAI %
BALEATaVYSy FATTRIDOZEREHRL T
fen b3 Tov 7 v, LA “GoF” @
thol. 4%, BUTEhELRIERODLU LG
WBE ol A | ERRTHBZENLLLHLA
TH5,
FoVHRABRC . F 4 TEORFEVEX ROD L
Y5y FOREL, BHOEEA~NOHERCEDLTHY,
FTHIIMBEEY D, REEDLAZ &b oicDT
HB. EFhBBEX AT E - T, ZERAE
CRIAHRL, LOWMOYTTHoIcOTHY, TME
ARIEES ) © TR © TEXRBO#FC KT 240
BETAROHELLU - TERL XS LRARI AD] L\
SRy, ¥IRBEOEMBAIHBELILOTH T,

il

avFy Fik, A=A x4 v ORITI (1889~1894)
O IEZEOREZBE | BT, FELFPAYL OBY

(12) The Arrow of Gold p.88 & “Freya of the Seven Isles” in ‘Twixt Land and Sea’ p.236

(13) The Nigger of the ‘Narcissus’ p. viii

(14) Watts, C. T. ed. 1969. Joseph Conrad, Letters to Cunninghame Graham (Cambridge U.P.) 4

(15) The Nigger of the ‘Narcissus’ p. 24

(16) va—vav=i [FEEESELTOHER] (1) BESRER BEEd po 221

an =avsy g, TBFL o [FEoRL®E] o7,
FHRL ORIV EEEE DR B LBRRTW5,

(18) The Nigger of the ‘Narcissus’ p. 24

(19) A Personal Record pp. xiv—xv

TR XA BT e 65 BEO T, & L AU LR
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fEx Fohbh Ll s 05O NEEOMOK) TH
5L, TwFhot#oERTHAH5LEL, Hhsh
T AZTR LT, RV ZERFIERELEL S
ERNTAB@0), fFEEDOZDZ LIERFEEIRE
EBEGAYE OBIFRER BRI — o AEDRAIDF
XAFD,MEEE LD 30 EDOFRnT 2 REEH
R TANRE A SERRICD whivb h i X
BhHo v—EAI, TOZEER EBVFLEREAYE
DORIGRI, WOREDHEHOLBCHD L, LOR
U5 Bk E, HEO—hitc X » THREShRTh
Wigb7ewvd & v SBIRCEBR LW 50D, I+ — 1
A4 Y DBAT] LG B1EEOEh Adpie s+ 5 — (R
%, MR EOMOBHERLAEDOLDTH 2 LER
LTIvwEES,

T —n24vYORBTI LRI TEDOWRES (1895)
DEALEL, WThIXHEEI DDA LETSH
b, ~V—OFBIRCEERL Qe 2 ¥ Ty FO
BEOiY, RERDHILD » THCO= T4 X LD ZICH
U AR REZ D Eedh b, FoOMBOEEY,
X —EORBEY U TS ELic:ELDRS, &
OO —fEROBERTH L~ V—REIL, HOTa
VIy FRRTEAANICHTHY, HoEL, =
DD F T BB IBED L LTOBREBEL T,
HERLHRBEZOVTWRITTCH Y, ThEHETOA
Va—Pa VILHEDSWTHERToLN, Lhdhs
STROENEMEER T L ThHote, TF— v
ABDBRA] OFUCERLR T3 THIZRA BiHER
~OFFREL 13, TR EROME L\ I EE Y
T DTHo1,

CHBPHOIERIZENT, 3V Iy FiE, fEox
FTH TEEL LET BE~ORBEM ) & MH.
RABDWRA~OHFERY 2RO LXFERL T LR
bhsb,

Lo L, B L uleblcw i N+ — vy 2%
OBAL R IFH) o cELhIEOF oML, B
FOLDTHY, HOWTPTIWTZ 5 LRI GE <
O E I RBE LA TEABRE LT

W ZETHbB,

T — 4 AE50B A OEHEBCENIEHR Mo v
A4 vy (1897) i1, KB LNOBPCEALARRED
BEL LN EHLDTHRNRERTH D, ZOFELRD
#ELHTH B~ L—DOWRIT ‘a world of sunshine and
illusion’ EVvhB EH5CEHD, B B WA Y o—P 5 ¥V
CHEHIHENE IR TS, COEGROEHRCIE T4
~AAAYDBIT) ORFLIIRL-T, rY FVEWS
YRR S O THY, ThDTHREMHEZLS
FOE/EL~ V- DML, LIZPHFECIFE L ERE
DO RILDTH B, 7 vA =ik TEEO X EHR
D) ARAT T ORED, TOFEROPFT, Lo%0
bhbh T3, BEOFHEIIEEL, REEHC
HSNHOER LT, BEOFRHASUIME @) LIigH
LT3, T2V Iy FhELI= Vv~ DORARE
Az, EEORTELWGIEELL, HoBBOFIC
BENEET L/ F ) AORENKREL 78 ~XT v 7
LIZUDTWBEDTH B, HBIE, Iz oMRrEfL
T TAER KT BAH LWAEFELY RETE& 5281, B
KB ERTHo 1o, BELBEAL T B, B
R—EHEBRAR U VbWt olc, GO &
BEoTWWb,

2v 5y FES OGRS LSV THlih A BERD
~ v — Oy, HoRBoFTRELCEBZ LT,
AY 2—P s VERHBLCLBBREREZER L T, Th
TR L, HAMERE LTETE VXSV TUL,
b RIVE, EAOHLIA Y o~ g Vg & Tidnd
CE2RTBRDTHoTC, ThOPLBROA A~V
O b DTH -1,

Y& DEFEOHT, EADRSAY 2 —Ya v
WMV L DTH B R LICEERE, X
B D RIMY A1 (1896) & MR 11897 TH A 5 o MBI DHT
WAL T, PSSR H- T, BESCH X
2 DBR, 5%, KEELVCSEER, 77 HDOHEK
HFRIC BT HERE R b O Lo B AR D
h3, TER) oEAR~— T 1%, BXEEL, &
LA REE LT, 0L ERCEBRY LTS

(20) Almayer’s Folly p. viii
(21) The Nigger of the ‘Narcissus’ p. viii & p. x
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(1) ERZrAmEo< -y, BxERLED, o
ET %, TDIDIT, .

(@) ey, WEET s HE BIAE, #EHT5HE
CHpE 2L BHELERT L HE, hEEFS
FURELT,

8) FETIEEL LTOREY STt 5, 0k

BT, AT EedbhoF SCREL, REYHER
T2, BEABCLbbIRT, ERLETWTEL
6,@?§t%ﬁ§%m§6bb(%ib,t£&%
Mo,

9. & ¥ UV

TEEHEOHE HEZ S\ T, XWELHILHREE
Chpbx DfMErS-1o L5 Bbhs, BHEFIKAR
CRNENIAAPE LIS, TRETORELD
DERBE LT, o & EANREHREECHR-T,
BRI BRI DV EB S, Thitii®  ORITER
NABETH Y, BRCEERES OBEHEEC X - T
D OEEBHITOR T HMELHDEBHLNDLDT,
HORERYZHL, LhvoFd BEORKKRELE
?Ltb&EZ%
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P HREEEIMEN S ¥ COFERIC OV TERBR TV
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#5%, SHTIIBELTHSDT, BY, ZOEECD
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On the Ability of the Desk-type Electronic-Calculator

Takao KASANO
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»— FRBAL, BESE I CF - TV » THROARERE
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The Sentence Pattern S+ V+ QO+ to-Infinitive

—From A Teacher’s Viewpoint—

Gen-ichi NAKAMURA

L&

BIfE, BB\ TEBESIORMEL LTESELT
WB DL, FA S5 I { Sentence Pattern O#i%
BTHHH, PEEE IUEEEROFLDIRUER (X
i) i, 5B X BIRMOENRENTED, &
LA ETRTOREFRECEHB B, coFttep
> TREEIRT5,M BT o HFEROFHEHES
2ED, 5YER L HHURAI—BNTHD, 1o
ROTHHLEELBIEA S, 1ofd, ML, #HETHRS
TRTOBIMEXBC L - T, PEBHRTED LR
BIRVENWS L ETHD, FRWTLI BB S+V+0
+to-Infinitive ©H (A. S. Hornby ®Verb Pattern
SN, Tt VXOXto-Infinitive, LLF VO
TI LBREET2)% 5 XRIDOWTFhoRC 48+ 501
WITOEBL E LRI 5 TH Y, EENEFE L,
VOTI #5x®MXbix¥L, Moo X&) oEE
THho T3, BEFEREEEBBC T 5 2O
OERYFEZ—ELTHEHTY, 5XBOFIRAhTH3S
LobdiuL, £5CThvbDLHs,®

Lal, 53X X 5HLORBFENEEL T3
BToEXEHEBL AT 5L, #5330 i X
o> CXBEOWBE THOIMETH Y, —HFEBEL
HMHEIR L, SXEXYBLIES LY TWMBL T
25 ETHEON—BINE L Bbhb, LI OB EE
LT, LUF, VOTI o s XB~DfAR, BIVEZD
FHEL DN TELTHER,

I

NEFRI 2 AFa v Ry 7 A v ) —XOREIKIKC
Rbohs, VOTIOBT MBI FCIEEETH 5,
ZThODRADMEN L O LD THEE

(1) REFARS % BOBHELEL T, VOTI% SV
OC oAb,

(2) BHIREELAEFAN—E LT, EXOBFHDH
BEE N T 5, Licdio T VOTI % SVOD XX
Bz AN b, .

(3) VOTI cBL T, ®HEAH 50T, XRFHL
Ligvs,

FENTEBISTHY, VOTI BT a 0D, *
DOREVREMEESP L TH S 5 A, XEEMDOFHki o
TOM—RFELILN X 5 TH %,

Lo, ZOmy Hviz, BBfEic—Exh,
BEILACOBBIC L - T, EWUTH LD, £D
B4, EhoBEdic kb VOTL ik owTit, X8 oz
LR TR T ¥R s s LB EBbhB, LE2H
2, FEROREHEHBC L, T TK tell, ask, want
rEBrns VOTI ML Tk, £THIL Pat-
tern Practice DOYIELXELT, = DTS LBES
ALTVBTTH5, REFEERBIBCBET
BE5XENZ, BoDZ OXBIEY HLIKEBEIRHOD
&2 EBBbhSDTHB, VOTL & 5 xBoOWTHh
R R L B0 B8 T 5 BRIR EE U LR T
Eient, Zoffifr, FEEEN VOTI % 5 X Bon

(1)  FMSOFEEMTRORERER BIGREHE0ERIC oW TREL L 05, 5 XRRBET 5B OR-#kt #ILEE

THoto,

(2) A Guide to Patterns & Usage in English. 1956. p. 20

(3) MHEedFrrxxgseigofs, (1) SVOC iz VOTI £48Libo 48,

(=) SVOO i€ VOTI o—

BB LD 2f, HEoldoEEigt, VOTI oL THCER L T,
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WG BELTRMELES ELTWBZ e IRLT
WaEEbhs,
EEOFEFBOESPIC L B &, FHHFD VOTIL
OB FIRC Z EEETHY, TeniiiZH
TlhWE Bbh 3R L5 %, LaL, VOTIRET%
MWED, FRiHRE LIS L ERID
550D TH5, FEEZEORBEEHA~OBIINLERY T
ST ERBNDLDLTHD, EHFECE L GLESN
VR D, EEMEECO B LOoTTE, #BEO
BB OF IR - TIRET 5 DGR TR b 5 b
LEZ2HBDTHbD,

I

VOTI ook E#Er V+NP+toVP tHKb &
I3, GEHXETIE, NP L toVP LOfoFR 74 A8
HBAREHLTC, = OB % accusative with infinitive
LT, My Lic¥frE Rie% 5 & + %, Homby ®
Onions ¥, ZHEAAGOHEMEFR LW, Kruisinga
13, = OREZIL, native speakers DFBRNIC X » T, 747,
AR GHENREENS & B X T\ 5,0 Jespersen X
Poutsma @ =& <, NP+toVP %48 TE 2 5HE
B EWDT, M) BB OB LT AR
ELhDHH, —AYSEA E LT, NP+toVP @ [H
DREHOERIPDIENDS, £FEELTUL, F74
AHMGEL L THELTELDHRANLE bR TS, &
ZHH, TOF 7y ABNOERE, FRXENLTHh
i, ThDOTREALLOTHD, HFHTWMHPOIHAT
Tf— E BALEBLS BRI B B, VO TI % 5 RO
ThhioET 510Dk, NP+toVP oo/ %
Wi, NP OX¥ HRVZEE LT HERD B, 74 A
RO, e tEEBEcE {ETHY, KBRS
DR HEE LN HEEETIL, BRLEVESTHD,
NP& toVP &\ 5ERBIHIC R D & 0%, — 2D HINE
LRITTHESXEET L, ¥BECL-TEbLYD
TR Z ETH D, WDOKET, AXRBOEYH
SR Lo THEB L TRD, EXERLLOHRA
TEMLLIS 1506 TH5,

THICEOBEHRIC L 5% 7+ AHS (NP+toVP) O

SECEET A AR TH B, EROXEROREL,
BHHBOBHC L T, ZOFWETELLICLEE L
BOTHB. YT, BT Licdt» T, NP+toVP
DEEERBE L Thicl, 6

(A) advise, allow, ask, force, urge, cause, persuade,
L EDBFAS Vv — T
BREXOVP>V+NP+(NP+VP)g

for—to WXEERABEA LIchE, RA—HBHBEREY

K XoT, #xxho NP 2HkL, KEEE VNP

+(toVP)s 1285, NP (3EECHR\WTh, ot

Wehh, V ORMGEL R &N TE, NP2 E

TOEFECEX T, FPHRCEHTED, KOO0

E0EZBRDE, (D
a) REESA dative verb OEHBINEC/L - T
WA HD,

advise, tell, allow, ask, etc.
b) REFMS HBEAUHL L LCRRNCEC &
compel, persuade, urge, etc.
(B) want, prefer, like, hate /s ¥ O#hFA 7'+ — 7,
EEXOVP->V+it (NP+VP)e
for—to WIS ABA Lickh &, V+it (for NP+to
VP)s #18°C, it #HELicHE O for OEEIFEED
iz &hb, for % LIoBaR, XBEEV+(NP+
toVP)s 1CE|%, LichisT, NP+toVP i, *74+ 2
HI9Z T %,
(C) think, believe, perceive, suppose 7g & DB 2
-7, BEIXOVP->V+it (NP+VP)s
EETI (B) ERAUKES, BUEREARK 5, V+
it (for NP+toVP)s 75, #ixrho NP % V 0HY
EOMBICE X2 2EH% BALT®, V+NP+(for
toVP)y #1875, for FBHAC HEILT, V+NP+
(toVP)s #18%, NP+toVP 3EBEE TS TH2
2, EEEET NP 2 HRNELIh OB TH S,
LED X 5 fespbnic Ziug, EENCEWT, NP2
SabirL T3 (A) BlogmEs, FRBFCL-
T, EE#EECHVT NP hito VP 260815 (C)
MO, FRFR NP VO BMEL Rk Ih 50T,

(4) Hornby. A Guide to Patterns & Usage in English p. 20

1904. 174 D.2

Onions. An Advanced English Syntax.

(5) Kruisinga. A Handbook of Present-day English. 1931. Vol. V 252
(6) P.S.Rosenbaum (The Grammar of English Predicate Complement Constructions. 1967) OFPEIZ X o1z,
(7)) BRUSBEBICER TELLENT, Aa,Ab DI/~ FDNThhEHETES,

What I asked him was to come early.

*What I compelled him was to see a doctor.

(8) EMOHE: & L Tik Rosenbaum @ Pronoun Replacement Transformation ®ffl, Postal &0 F33% Raising % %,
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bR SNHOWTRIMCANSE Z LN TCES,

(B) BloBE (want, prefer, like, hate, etc.) %, _E
B L5 RGWTIE, NP+toVP ik 74+ A B &L
T—BLC/R 50T, FWTHZ LB TERG, L,
BROBEW BRI, —oXoBFc> VT, B8
BECS W TNPRARGEL LT & T &
BLERFEELTVWB,0) ZoFEXZFTANRD L BIT,
FTD VOTI 2\ T, NP & to VP DM TTEE
ih, SVO+x o4, s B, $3, £4, &
5 DL T pattern KFTBE LD B Z ENTE LD
TH 5,

Pk, BRSCEOER,»D VOTL # 53x8ov-Th
PRAND Z L OFMUBRFEME S & LT, %7
+ A BfY (=NP+toVP) (3 RBHEC I THEL,
NP 1 BRI R Eh 2D CH 5, ML to VP %
Wt AERCRLTHrhTH B, FELRRL, TT
D VOTL 28538 (SVOC) th 5 L T530 b0 E
DEBSCRICIIEHC S 5 L 5 TH B, VOTI DBA,
NP (=0) #YEEERT to VP (=C) DxEFEiis»<T
WBH &, Tihd, to VP 23 NP 0B ERTH S
Z i, BRSO —ET 5. = h st VOTI
# SVOC LRITROBUMTHE L2 L,

I

LT AT, FBEL VOTIL 2 DX 5Bt &,
E5XBIL ED LSV TCNDDTHAS 2. EE
12230TC, B¥YTTE - kv iz VOTI =By
TET7 Vv~ RAEEAL -, £EDF—F%H &1L
THET 5, RPOEFII TR EEHEEYRT,

®I AENS. 4. 4 NEBB2FE 714

EI FER S 41. 5 WE SR2EE 1424

SVO [svo0 svoc@%‘ BrrEn
advised 0| 106 32 4 Aa
allowed 12 83 41| 6 Aa
asked 41 123 5|10 Aa
told 3] 123 71 9 Aa
preferred 11 38 78 | 15 B
taught 5| 114 221 1 Aa
ordered 8 86| 44| 4 Aa
persuaded 4| 75| 43|20 Ab
helped 10 62 53117 Ab
begged 5| 125 7] 5 Ab
commanded 8 84 36|14 Ab
required 10| 76 4|12 B
intended 8 72 48 1 14 B
expected 8| 83| 42| 9|BEFILC
wanted 15| 105| 10|12 B
would like 12 86 23121 B
hated 6 28 85|23 B
wished 10| 108 10} 14 Ab
believed 5| 12| 11510 C
declared 7 35 38 | 62 C
supposed 7 12 86 | 37 C
enabled 16 56| 32|38 Ab

1. I want you to start at once.

2. I told my sister to have my clothes washed.
3. He asked her to open the window.
4

. I advised him to see the doctor.

SVO svoosvoc}ggg L
1 want 10| 128 8| of51] 211
2 told 7] 185 | 72 0] 7] 2n
3 asked 6| 240 20| o] 5| 271
4 advised 5| 243 10 0|13 271

W) FIE«OBRBCETHIXETIFELT, £
OB ED Pattern T/ THMEMO> 7 vy~ T
»%, VOTI BT A3HC oW ToOEEYHH L T
Kt BIFEE 28ELHBzLIcboT, VOTII
BT oEBolIALTIEL, ToXEELMILIOT
Hb, HEOIHNIE L, BREBFROARIHLT,
EMichr 3 1z, AiROLEEELR OB S (p.96
BR) THD, £, s LEFEOHOTEC
BT A ERORPBARE TS 5. FHOEMRL S
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S+V4+O+toeInfinitive o3H 99

REEILETHS 5, o b i, native speakers
TiLH O BRNDTH B,

LAF, VOTI o#BcoORD RV 0—REEY HF 5,
THEE, THERER D L,
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An optronic negative resistance circuit is designed
with the combination of a PNP junction transistor,
a light emitting PN diode and a NPN photo transi-
stor, and provides reversible negative resistance cha-
racteristics at positively applied voltage.

The breakover voltage can be set at a desired value
with the adjustment of bias resistances for the PNP
junction transistor.

The circuit can be applied to switching or digital

circuits and to light signal-detecting circuits.
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Cationic Oligomerization of 2-methylfuran

and Characteristics of the Oligomers
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The treatment of 2-methylfuran with phosphoric
acid yields the 2,4,4-tris (5’-methyl-2’-furyl)-1-pentanol
(1) as a tetrameric product. This product gives
its acetate (2) on acetylation with acetic anhydride,
and forms a equimolar adduct (3) after treatment
with maleic anhydride. The structural formula of(1)is
supported by the IR, UV, NMR, and mass spectral
data and by the other experimental facts. The other



oligomers are separated as a product (4) which
contains tetra-, penta-, hexa-, and heptamer. The
structure of these oligomers discussed, and some
possible rcaction mechanisms for oligomerization are
suggested.
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A numerical solution of the NSB equation (BS

equation) is investigated in the two-channel states.



The interaction is assumed to be the ladder exchange
of pi-mesons, and pair creation effects in the interm-
ediate states are neglected. In the 3S;+3D; wave
the channel-coupling effect is very strongly attractive
and a bound state is found. It is seen that the

channel-coupling effect is so large that th eclassification
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of states by the orbital angular momentum is doubtful
even in an approximate sense. The effect af the ite-
ration of the rungs is rather small in the 3P;+%F,
wave, but the channel-coupling effect is fairly large

even in this wave.
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