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A Study in a Teaching Method of Building English Reading Skills

The experiment reported is a preliminary one on the teaching method of building English reading

skills of the students in seminars and classes.

Plan underlying the experimental method explained

here envisages the leading of the students to the grasping of the syntactic construction of sentences :

in the classes of English the students were given texts with tags (in print) to guide them in the

comprehension of the English sentence structure and to serve for the acquisition of reading skills.

The method applied in English classes is discussed together with some of the tendencies the students

have shown in their reading of English texts.

Shigeru IKEDA
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1) In ancient times men did not think that the
brain was the center of mental activity. Aristotle
the philosopher of ancient Greece thought that the
mind was based in the heart. (the heart+.0»)

2) How long will it take to build a computer
complex enough to duplicate the human brain?
Perhaps not as long as some think. Long before we
approach a computer as complex as our brain, we
will perhaps build a computer that is at least com-
plex enough to design another computer more
complex than itself. This more complex computer
could design one stil/ more complex and so on and
so on.

In other words, once we pass a certain critical
point, the computer take over and there is a ‘com-
plexity explosion’. In a very short time thereafter
computers may exist that not only duplicate the
human brain —— but far surpass it.

Z Z7Ti, build/duplicate/long before/
design,critical point 2 ¥4 ¥ U v 7 ¥ DIRE
L MERD - T,
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1. 2 SCERNE CEXOFRAIRY

X, BLUHEXELTE, FEALEGLOBRO
SAWMD BAHKTH 2 Z epstEfsn L 5. FIT,
HiEE & HWEMEEOBR (R 2 9 R), BATHEETRE
1%, FSEERR, EEREBELRD OTHS. BHEE
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X 1M, B oh3, FEXEL-> TR, HPLAE
—IN—=FELToh%, FhithoBEOFEE
EIRMTT 200, BROKEZEELHEZTW3 Y
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1) All living creatures—— people, animals,
fish, even the tiniest insects —— have a daily need
for sleep or complete rest. Without a period of
rest following periods of activity, the mind and body
would become too fatigued to work properly.

2) There is more water than land on the surface
of the world. Two-thirds of the world is covered
with water. We do not know of any other planet
with so much water on it.

3) During the 1960’s, people in all the industrial-
ized countries became more and more worried
about the effect of man and his works on the
environment. Air made filthy by factory smoke,
rivers poisoned by industrial waste, beaches fouled
by spills from oil tankers, the silence of nature
destroyed by the din of modern inventions —— man
seemed to be turning the beautiful green earth into
a desert planet out of some science-fiction night-
mare.
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IeleDDHDIEEEZ B,
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In no other country other than England, it has
been said, can one experience four seasons in the
course of a single day! Day may break as a gentle
spring morning ; an hour so later black clouds may
have appeared from nowhere and the rain may be
pouring down. At midday conditions may be
really wintry with the temperature down by about
eight degrees or more centigrade. And then, in the
late afternoon the sky will clear, the sun will begin
to shine, and for an hour or two before darkness
falls, it will be summer.

Z ZT, four seasons 2%} % Z L% % a gentle
spring morning,/wintry,/summer D E» REb R
T, RbWORZ WX o2 iE» D o, KT, it will
be summer DIELWHERIZ: EVFE T 2ro72 80
V&P o7, WOHFITIE,

When professional writers sit down to their
day’s work, they do not always have a good idea of
what they are going to write. More often getting
started is difficult and frustrating —— ideas seem
to disappear, words will not flow. Some writers

...develop their own systems to get their work going.

Ernest Hemingway used to stop work each day just
before he ran out of things to say, so that when he
resumed work the following morning at six, he
wouldn’t have to start cold. Once he had started
by completing the previous day’s work, he was
ready for additional writing.

he [Hemingway] wouldn’t have to start cold @
IR T cold 8D, TD/F 75 7 TO their

[writers’] own systems DEBIMNRIF TR W L %
ARLTW3,

WROFEXLTIZ,

I sometimes think that Western students are
apt to exaggerate the isolation of Japan, and to
assume that her history until modern times has little
connection with or bearing upon the history of the
rest of the world. Japan’s geographic position
certainly made foreign intercourse difficult, and it
is true that for about two hundred years she
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deliberately though not completely cut herself off
from foreign influences. But a space of two cen-
turies is ot lomg in a nation’s history ; and apart
from that, as the chronicle of Buddhism alone is
sufficient to show. Japan was never for long
beyond the reach of spiritual and material influ-
ences from other parts of Asia.

apt to exaggerate, assume O _{ED & D BHE
ELTHBROENTW BN, certainly, it is true &,
ZhiZxt3 3 but FD transitional devices, /7 77
7 B# D not long, never for long DEEZE T T
BRENTVWEAL, ThoORIDINTS T 7HED
F—THIEDEZ LD,

L, BE, B, ATKO2WTHESZET 28,
5D ki, ROFEX()-12F4E (5 8F4E) 1BE
SFAEPEREALERICOTENTVRS, IO

(SP &) T, XHFEFELTHRZoNIESDEAR
T, FEOELWHERE 1T, 0THEY £L3E
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WTREBHRLZTTRIBRVESORE 2 EAORE
ZED.
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Life Science"

The leaders' of major? religious® organizations*
in America have rung an alarm® about the perils® of
genetic engineering’. They believe® the world is
rapidly moving into® a new era!® of fundamental
danger!'! which poses'? a potential*® threat'* to all of
humanity?®*. They fear'® that scientists'” may
create'® uncontrollable'® new forms of life*® and
also try** to “play God*” by tampering with®
genes?* to improve®® human?® or social?’
characteristics®®. The religious leaders® do not
want®® the matter® left to®® commercial®,

scientific®* or medical® interests®.
2. L EE

SEERD LD, 1008ANOE%(3, 4, 548
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ORI IZH TR WIEEHEE 2 FH AR S 21k 5
v, ZZT, bL, ROEZ, TRHO L % [H
AhnE] BEZ s, BB RV ICEER
nkd.

It is obvious that the idea of climbing together

is useful ?
S

/\

It S1 be Adj
the idea S2 is useful
we climb together

It is obvious

FEICBOTHELR I LR, BRCERETOFIZ,
Lo tree diagram 12> 5 [AEEER 2RR T3
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EX(2)-1

Schools in America®

Differences in American schools compared
with those found in the majority of other countries
lie in the fact that education here has long been
intended for everyone —— not just for a privileged
elite. Schools are expected to meet the needs of
every child, regardless of ability, and also of society
itself. This means that tax-supported public
schools offer more than academic subjects. It
surprises many people when they come here to find
high schools offering such courses as typing, sew-
ing, radio repair, computer programming, or driver
training, along with traditional academic subjects
such as mathematics, history, and languages. Stu-
dents choose their curricula from a wide variety of
courses, depending on their interests, future goals,
and level of ability.

EZ(2)-2

# X

Differences

in American schools'

compared
with those?
found?®
in the majority
of other countries*
lie
in the fact®
that education
here® i
has long been intended’”
for everyone®
--not just for a privileged elite.?

Schools are expected'® to meet the needs
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of every child,"
regardles of ability,'?
and also of society itself.*®
(- BI W)
BIBOEX(1)-11F, RDII>2F3bEETREN
7o, (EBRIiE, B 4 HEHRA~DHRIT® % O TEHRER
BORBDBRRTVHDER>TND,)
(1)~ 2
B X
The leaders
of major religious organizations
in America
have rung an alarm
about the perils
of genetic engineering.
They believe
‘ the world is rapidly moving
into a new era
of fundamental danger
which poses a potential threat
to all of humanity.
The fear
that scientists may create
uncontrollable new forms of life
and
also try to “play God”
by tampering with genes
to improve human or characteristics.
The religious leaders do not want the matter left
to commercial, scientific or medical interests.
DS BFREXET 24 0000b®EY 7 b
vIT7H, YR, WX, RKoohsdlreks, %
CTCR¥ECMERR LS L 0O 2HEBICHL S
2, TORRIES TEBEZLOFIREHZS Z
reiz3, BE, 20—2L LT, [EXFHEHET=2
TV EIIR] VRER, FECEML TR,
7z, AOFIZS, V, 0, C, M (odifier) &Ko
2Fxzy 7 )ANY, BUOEELHATT 5EL0
v—A—( 1{ }< >)rERshTILT
525 EXFHAOBREBTINSFxy 7 VA, 7—
A—FEREBNCERTNE, IhSBRAFICER
¥\ anticipatory reception D EHER 2 {EHEL
T h3sThHsS.
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1B8E  1977) p.245
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4) WiH, 88 [EXFHE~ =2 7V IR (1988)
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On the Decomposition of M XN Type Matrices with Rank N

In this paper, We show that MX N type matrix is able to decompose into the multiplication of

a kind of M XN type matrix and N XN type Hermite matrix, and treat the curve in MXN type

matrices space. These results are applied the introduction of the deformation of the embedding

mapping

Fumitoshi SAKANISHI
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AB
(B A)@ﬁﬁa) 2m X 2n BAFHIOMEE TS
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WEFRIZLTH, ZhsDORER, BROZEOEF
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37, EBONRFLBHLERCOWTANS, B
REM=N 2EET 5. EEHEERS LTS MXN
HFTH| L% Mat(M,N) £ L, G(M,N), H(N),

UM, N), M(N) #ZnZHRD & 5 % Mat(M, N)
DESESL L TEET 5.

G(M,N) : = {GeMat(M, N) | rankG=N},
H(N) : = {HEMat(N,N) | *H=H, H>0},
UM, N) : = {UesMat(M, N) | *UU=I},

M(N) : = {A€Mat(N,N) [ 1i=1;84 4,> 0},
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i, N*ThH3. 2L T, ESEREL L TORTIX
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N RIS EFOERELXEELETHD, #-T,
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25 WeUM, M—N)BHFET 5.
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(al, biER) BT, *UU=1 2 EEET L, &E
B N*E DX
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On the Convergence of a Discreate
Iterative Solution for a Non-linear P.D. E.

The large deflection in a thin elastic plate is described by the non-linear partial differential
equations (von Karman equations). For the case of a circular plate under uniform normal pressure,
the equations are reduced to two non-linear ordinary differential equations. In this paper, we define
the discrete iterates using the Green’s functions and the equivalent integral equations, and consider
the behavior of this iterative procedure.

Makoto ARAKI
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A Numerical Method of the Convolution u(#)= /0' k(t—1)Ar)dr

In our preceding paper published (part I and II), we showed a new successive approximation

method of the integral equation and a few computed numerical example. In their calculations we

approximate the integrand £(¢ —)f(z) as a linear equation of r and integrated it by the trapezoidal’

s rule.

Then, in the present paper, we focus our interest on a numerical integral method of the

t
convolution %(#)= A- k(t—1)f(7)dr, and argue about a few approximation method of the integrand

k(t—1)f(r). We approximate the integrand %2(¢—17) and f(r) as a linear equation or a quadratic

equation of z, respectivery.

Finaly, we apply the new approximation method for some examples and give some satisfactory

results.

Iwao YAMASHITA and Gozo KIMURA
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3 *PROCEDURE TT1(K,F,U,H,N); 'INTEGER N; 'REAL H: 'ARRAY K,F.,U:
4 *BEGIN *INTEGER 1,J:

S UCI01)2=0.07 UCIL11) z=0oS5xHx(KCILIFCIOI)+K IO =FCI11));
[ 'FOR J:=2 °*STEP 1 *UNTIL N 'DO

7 TBEGIN UCITI)z=0.5=KCITI1)=FCIOI);

3 *FOR J==1 *STEP 1 °*UNTIL I-1 °*'DO

9 UOT) =t T1+KCHI=-JdD=F1J1);
10 UCTTI) e=Ha(UCITTI)+0.53:KCI01)==FCIT1)) S

11 *ENDS

12 YEND #eo T T 1 % =7

3 HlE1 CHWRBELOY I V—F

13 'PROCEDURE TT2(K,F,U,H,N); *INTEGER N; 'REAL H: *ARRAY K.F.,U;

14 *BEGIN "INTEGER I.,J:

15 Ue1o15>:=0.0:

16 UCIL1):=H/76.0( (20K CI1II+K(10III=FCIOI)+(KCILT1)+2.0KC101))
17 ®FC111))7

18 'FOR I:=2 'STEP 1 'UNTIL N 'DO

19 PBEGIN UGITIe=(2.0K I I)+KCII-11))=FC101)3

20 *FOR J:=1 *'STEP 1 °*UNTIL 1-1 *DO

2 UOITD =TI+ (K I=J+1 1) +4. 0K I=01)+KCII=J=21))F (1 J1);
22 UCITI)z=H/6.0%UCITI)+C(KCILI)+2.0%KC101))=%=FCIT1)) 7

23 *END: '

24 *END o T T 2 3%
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13 *PROCEDURE TT3(K,F,U,H,N); *INTEGER N; *REAL H: *ARRAY K.F.,U;

14 *8EGIN *INTEGER I.,J:

L5 UCIDI)e=0.07 UCI11):=H/120.0%(C(=4.0=KC121)+43.0:KC111)+11.0
15 LK L0 )F QL0 )+ (=7, 04K C121)+46 02K CILI)+463.0:2KC101))
17 SE LI+ CKCI21)=70K (11 E) =4 0K C101))RFC121)) 3

13 TFOR I:=2 *STEP 1 *UNTIL N=2 'DO

19 1BEGIN UCITI)z=0.0; fIF 1<20 °*THEN

290 *BEGIN *FOR J:=0 *'STEP 2 *UNTIL I-2 *DO UCIII):=UCITI)

21 +(6 0=K(II=J1) 420K (I I=J=11)=K (1 [~=J=21))xF(1J1)

2e +2.0%(KCII=J1)+8. 0K (1 I=U=11)+KCI1I=-U=21))u:FC1J+11)

23 F(=KCET=J1)+2. 0K (I I=U=11)+4 0K CII=J=21))FCHJ+21);
24 PIF I=1s/2#2 *THEN UCIII)==H/15.0=UCI[1) °*ELSE

25 UCITI):=H/120.0:C8.0=UCITI)+(KCI21)=-7.0=KCI111)

26 =4 0K CIOIIRF (I T=21)4(=7.0::K(121)+64.0::KC111)

27 #23.0KCI0I)IFCII=-11)4(=4.0=KCI21)+23.0=KC111)

238 +31.0=KCI01))=FCII);

29 YEND: 'IF [>=20 & I<40 °*THEN

20 'BEGIN *FOR J:=0 *STEP 2 'UNTIL 13 *DO0 UCIII):z=UCIIl)

31 +(4.0:KC120=J1)+2.0K C119=J1)=K(118=J1))=F(11+J=20)

32 #2.0%(KC120=J1)+8.0KCI19=J1)+K CI11B=JI))HF (1 I1+J=-191)

F. 31 F(=K(120=01)+2.05KC119=J1)+4 0K (118=01))=FC(II+J-181):
34 UGTI)==H/15.0=UCIT1):

39 'END: *IF I>=40 & <59 *THEN

36 'BEGIN *FQOR J:=0 'STEP 2 °*UNTIL 58-I *D0 UCIT)::=UuCII)

37 +(4.05KC120=J1)4+2.0K(119=J1)=K(118=-J1))==FCI1I+J=-201)
38 +2.0%3(KC120=J1)+8.0K(119=J1)+K(118=-J1))=FCII+J=-191)
39 #(=KC120=J1) 420K C119=J1)+4 . 02K (118-J1))=F(11+J=-181);
40 YIF I=1//2%2 *THEN UCIT1):=H/15.0=UCITII1) °'ELSE

41 UCITE):=H/120.0:(8.0=UCITI)+(KCII=-381)=-7.,0xK(11=-391)

42 <4 0K CII=401))F(I381)+ (=7 02K (1I=331)+64.0%=KCII-3%21)
43 #23.0%KC1I=4Q1))=F CI391)+(=4.0K (1 I=-331)+23.0xKCI1I-391)
44 +31.0KC1I-401))=2FC1401));

45 *END;

46 TEND G

47 UCES91)2=H/120.0%((=4.0K(1201)=7.0%KCI191)+KC11B1))=2FCI1381)
48 +(43.0KC1201)+44 0K C1191)=7.0KCI181))=FCI1391)

49 +(11.02KC12001)+43.0:2KC1191)=6.0=3KCIL8I1))=FCI1401)):

S0 UCl1601):z=0.0:

51 *END o T T 3 & =:;
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A Study of the Liesegang Phenomena (Part Five)
The Liesegang Phenomena in the Aqueous Solutions.

The Liesegang Phenomena have been known as the Chemical Reactions in the Gel—Substances,

or in the Capillary—Tubes.

Similar Phenomena, however, can often been observed in the Systems of the Aqueous Solutions

in the ordinary Test—Tubes also.

Hiroshige HIGUCHI
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Pulse Wave Propagation of the Artery

Ken TAKEMURA*, Yasutaka NAKAMURA
Hajime NITAHARA and Tetuo TAKEMURA

(Received September 12, 1988)

Abstract

The pulse wave transit time (propagation time (msec) of pulse wave through the artery, 3.0 cm in length,
three times of the reciprocal of this quantity equales to the pulse wave velocity (cm,/msec) ) of carotid and
radial arteries were locally observed in order to evaluate the nature of the artery and to apply these
fundamental results to clinical use. In part 1, using healthy students group, standard transit time of the pulse
wave was measured. In part 2, to obtaine the relation between blood pressure (BP) and transit time of
carotid artery (CTT), BP was changed by athletic loading with ergometer on some students. And obtained,
CTT (msec)=15.42+0.041 X SBP (mmHg) and CTT (msec)=8.02+0.037 X DBP (mmHg), where SBP and DBP
are systolic and diastolic blood pressure, respecotvely. In part 3, effects of aging and cerebrovascular disease
on CTT were evaluated. CTT had a tendency to become faster with age. In the patients of cerebral
infarction (CI), CTT of the diseased side became faster than that of contralateral side.

§ 1 Introduction

The studies of the pulse wave propagation through the arteries have been reported from the 19th century
by many authors as a problem of hydrodynamics. Young® (1808) discussed the relation between a pulse wave
velocity (V;) through an elastic tube filled with an incompressible ideal fluid (density ; po) and the elasticity
(Young’s modulus E) of the tube. It was the first work for this problem and the wave velocity V, equals

Vo=(Eh/2pa)"?, (1-1)
where % and @, are the thickness and the radius in equibrium of the elastic tube, respectively. This equation
(1-1) was represented as an experimental formula by Moens? (1878) and derived theoretically by Korteweg®
(1878). Then it subsequently became known as the Moens-Korteweg formula for pulse wave velocity.
Lamb® (1898) introduced the mass effect of the tube which was neglected in previous reports, and obteined
the formula of the pulse wave velocity which was reduced to the formula (1-1) in a special case.

After these pioneering works, Witzig® (1914) treated the fluid in an elastic tube as an incompressible
Newtonian fluid. And at the age of 1950, many authors developed and refined the Witzig’s theory, and some
authors introduced the tethering effects by tissues against to the motion of an elastic tube. Other authors
treated this problem in consideration of viscoelastic tube. But these results were very complicated, and a
simple explicit formula of the wave velocity was not obtaied.

Recently, generation of soliton wave caused by non-linearities of hydrodynamics of fluid® (1980) and
elasticity of the tube” (1983) was reported by some authors. Each non-linearity leads the equations of this
problem to the well known Korteweg-de Vries’s equation and the velocity of soliton wave (V) is accelerated

* Mitate Mental Hospital
3237 Yugeta, Tagawa, Fukuoka 826
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by the amplitude of it (%) as follows approximately,
V = Vo(l+ 7/ a). (1-2)

Moens-Korteweg formula (1-1) gives some information about the blood vessel. The hardness of the blood
vessel and the thickness of the vessel wall (%), both increase Ek, and cause the increase of the pulse wave
velocity. The increase of the blood bressure enlarges the radius (a) of the blood vessel, and Young’s modulus
becomes large according to the non-linear stress-strain relation (o= o,(exp(y/%)—1), here o, and ¥, are
constant)® of the artery. The latter effect exceeds the former, then the pulse wave velocity becomes faster
with increasing the blood pressure.

Also the actions of neuro-humoral agents have some relation to the pulse wave velocity.?

The pulse wave velocities have been observed usually by time durations between the aortic arch near the
heart and the femoral artery inserting pressure transducers with injection needle catheters for animals (pig,
dog, rabit etc), or between the electric signal of heart and the femoral artery pressure pulse for humen. But
there are many branching and changing of scale of the blood vessels, position to position, therefore the
observed values become the mean nature of the observed vessels. To determine the nature of the local
portion of the blood vessel, some local observation of the blood vessel is necessary (local method). Farther-
emore, to diagnose the local nature of the vessels, the information of individual differences in some group is
necessary.

This study is composed by three parts;

Part 1 : indivisual differences of healthy young men,

Part2 : relation between pulse wave velocity (in this study, transit time) and blood pressure for healthy

young men after athletic loading,

Part 3 : applying results obtained in Part 2, evaluate the pulse wave velocities of healthy adults and

patients with hypertension (HT) and cerebrovascular diseases (CVDs).

§ 2 Subjects

Part1 ; Students of Ariake National College of Technology were used. They had no cardiac and lung
diseases, and thought to be in the healthy condition. Electrocardiographic (ECG) examination and
ChestX-P were performed in all students. Age and obesity index (0.1)=((10/9)(body weight/kg)/
(body height/cm—100)) are shown in Table 1.

Part 2 ; 11 students of the college were at randomly chosen and added to the load test with ergometer.

Part 3 ; Controlled group consisted of 19 men who were admitted for the physical check to Imazu Red-Cross
Hospital (See Table 7). They were also thought to be healthy ; ECG examination, ChestX-P,
pulmonary function test and blood examination were performed. They had no history of HT,
diabetes mellitus (DM), cardiac disease or CVD (transient ischemic attacks; TIAs, cerebral
infarction ; CI, cerebral hemorrhage ; CH). And there were no carotid, subclavian, ocular or
abdominal bruits. Patient group consisted of 10 patients with CI (75.7+6.48 years) and 8 with CH
(65.8£12.75 years) in the same hospital. Patients were classified by the computed tomography
study (CT scan) into CI group and CH group. Angiography was not performed. All patients
underwent antihypertensive therapy. (Ca**channel antagonists and diuretics, but -blockers or 3-
blockers). Blood pressure was good controlled, with the exception of acute-subacute period (onset
after 4 weeks). Coronary heart disease, DM, and hyperlipidemia were not diagnosed.

§ 3 Detector systems

Sensor ; Piezoelectric transducer, presented kindly by Mitsubishi Yuka Laboratory, composed of a small
contact ball (2.0 mm in diameter), a damper, and a piezoelectric ceramic covered by thin rubber.
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Preamplifier ; Low noise preamplifier model LI-75A (NF circuit design block Co, LTD).

Oscilloscope ; Two channel digital storage oscilloscope VP-5730A (National).

The pressure signals of the two transducers setted on the skin over the artery 3.0 cm apart fed in the
oscilloscope passing through each preamplifier. The figures of each pulse and transit time between two
pulses were recorded on the photographic films.

The sensor system used in this paper is shown in Fig. 1. Tow piezoelectric transuducers are setted into the
plastic holder 3.0 cm appart.

Fig.1. Photograph of the sensor system. Tow
piezoelectric transducers are seted into the
plastic holder 3.0 cm appart.

§ 4 Methods

Part1 ; Systolic blood pressure (SBP), diastolic blood pressure (DBP), with Riva-Rocci
sphygmomanometer, pulse rate (P.R.), transit times of the pulse waves (right carotid artery (R-
CTT), left carotid artery (L-CTT), right radial artery (R-RTT), left radial artery (L-RTT)) were
measured in a supine position on the bed after 10 minutes rest. And a set of two transducers were
setted softly on the skin over the artery where pulsation of the artery could be felt so good, then
pulse wave transit time was measured. Each signal of the pulse wave on the display of the
oscilloscope had a inflexion point in the early stage, so we measured the time difference between
the two points digitally by operation of two carsors as a transit time of the pulse wave. At least
two times, the transit time of it was measured. The reason why we used the inflexion points is
discussed later. )

Part 2 ; Load test was performed with ergometer. The load was 6Kp, 6 min., which was a maximum load.
By the loading, P.R. increased to about 200/min and SBP rose above 200 mmHg. During the load
test, ECG was monitered, and arrhythmia (supraventricular premature contraction (SVPC), and
ventricular premature contraction (VPC)) and ST-T changes were observed, but such changes
were not recognized. SBP, DBP, P.R,, R-CTT and R-RTT were measured before and after the
exercise until SBP, DBP and P.R. recovered to the pre-load state, at least 5 points measurements
were made.

Measurement times of these were not strictly same. In order to exclude the influence of the
pressure on brachial artery by Manschette to blood flow, circulation, resistance, etc., we
unwrapped Riva-Rocci cuff during the period of measurement of R-CTT and R-RTT.

And almost all students recovered to the pre-exercise state within 10 minutes, so bilateral
measurement could not be done.

Part3 ; SBP, DBP, P.R., R-CTT and L-CTT were measured in the same way as did in Part 1.

The statistical analysis of these date was performed by LOTUS-1-2-3.
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§ 5 Results

First of all, we mention the influence of the sensor setted over the artery to the pulse wave shape on the
display. We changed the pressure of the sensor placed over the artery and inspected the changes of the shape
on the screen, but there was no significant change by the alteration of the pressure.

As the pulse wave transit time was measured by two waves obteined by two sensors only 3.0 cm apart, so
interferential action between the two might make trouble. But no change of the wave shape was observed.
Each wave had no effect on another.

Signals of pulse waves detected by the piezoelectric transducer are shown in Fig. 2. (a) is the pulse wave
obtained by single sensor over the common carotid artery. Two waves simultaneously detected by tow
sensors setted over the common carotid artery are shown in (b). Lower wave is proximal side and upper is
distal side. The transit time between two pulse waves is shown in (c) (magnified figure of (b) ) by the interval
of two carsors at inflexion points as 10 ms. Usually, the time interval of standing points of pulse waves is
used as the transit time. However the noise of base line causes large error to the determination of the transit
time. To avoid this effect, the method to use inflexion point was used in this paper.

Part 1 ; Summerized results of healthy 53 students are shown in Table 1. Pulse wave velocities of R-C, L-
C, R-R and L-R calculated from R-CTT, L-CTT, R-RTT and L-RTT are 2.82+0.57, 2.65%+0.50, 3.
38+1.10 and 3.22+0.92 m/s, respectively. There was no significant difference between right and
left (SBP, DBP, CTT, RTT and pulse wave velocity). To evaluate what variable mostly correlat-
ed with the transit time, R-matrix was calculated as shown in Table 2. In the same side, no
significant correlation between CTT and SBP and between CTT and DBP could be observed.
Looking over these values, O.1. had greater effect on transit time. 0.l is, say it in another way,
a individual difference. Table 3 shows regression coefficients of these variables to transit times
(Regression equation; Y =a,+a,X). There was no variable significantly correlated to CTT but
poorly with ; there is no variable both 4, and g, are 1% significant. Therefore, dependance of the
pulse wave transit time to blood pressure had not so large reliability. As shown in Table 1,
standard deviation (STD) of SBP, DBP and P.R. were too small to change the transit time. These
results means that this group is the population of healthy student.

Part2 ; To obtain the relation between pulse wave transit time and blood pressure, it is necessary to
change blood pressure to a broad range artificially. Most profitable method to do it is a athletic
loading. So, we planned to change SBP, DBP and P.R. by exercise test with ergometer. Table
4 shows the summerized results by load test. SBP and P.R. were changed significantly, and also
CTT (R-SBP and P.R. increased from 117.8+9.54 mmHg and 61.7+9.01/min to 137.6+26.42 mmHg
and 88.9+27.62/min, corresponding to changes of these variables, R-CTT decreased from 10.7+2.
14 msec to 9.7+2.38 msec.). Table 5 shows R-matrix. And regression coefficients are shown in
Table 6. SBP, DBP and P.R. were significantly correlated with CTT (All regression coefficients
were 1% significant). CTT is effected largely by changes of SBP, DBP and P.R.. The more SBP
was increased, the more DBP was decreased and the more P.R. was increased, the shorter CTT
became as shown in Fig. 3, Fig. 4, and Fig. 5, respectively.

Fig. 6 shows the relation between SBP and CTT before and after the exercise test of one case.
As mentioned before, measurement points (0, 1, 2, 3, 4, 5) don’t strictly mean time (minute). 0
means the pre-load state, 1 means the right after load and 5 means the final state. Calculated
CTT-SBP curve used by regression coefficients and acturely measured data of CTT-SBP are
consistent with each other.

Part 3 ; In Part 1, age of the subjects was 17.8+£1.16 years. To evaluate the factor of age, CTT measure-
ment was performed using healthy middle aged subjects (45.5+6.48 years, Table 7). R-SBP, R-
DBP and P.R. were similar to those of Part 1 (Table 1 and 7). But R-CTT at sqme SBP was
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Fig. 2. Pulse wave signals of common carotid

artery observed by piezoelectric transducers.

(a) Pulse wave by single sensor.

() Pulse waves by two sensors setted 30 mm
apart ; Upper figure (1 ch) and lower figure (2 ch)
are distal side and proximal side, respectively.

(¢} Magnified figures of standing points in figures
(b). The transit time between inflexion points of
two signals (distance 30 mm) is shown as 10.0
msec by manipulation of two carsors.
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Fig. 3. Experimental data of R-CTT and the re-
gression line as a function of R-SBP for the
students after load test.
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Fig.4. Experimental data of R-CTT and the re-
gression line as a function of R-DBP for the
students after load test.
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Table 1. Summerized data for healthy students at rest.

AGE P.R. R-SBP R-DBP L-SBP L-DBP R-MP L-MP
/min mmHg mmHg mmHg mmHg mmHg mmHg
AVG 17.8 61.7 117.8 49.5 114.3 51.4 72:3 72.5
STD 1.16 9.01 9.54 13.09 10.79 13.43 9.84 9.84
MAX 20 88 147 80 144 90 91 102.7
MIN 16 47 99 26 90 35 55 52.7
COUNT 53 53 53 53 53 53 53 53
MP R-CTT L-CTT M-CTT R-RTT L-RTT M-RTT oL
mmHg msec msec msec msec msec msec
AVG 72.4 10.65 11.31 11.01 8.87 9.33 9.12 0.96
STD 9.84 2.141 2.097 1.903 2.846 2.654 2.509 0.1001
MAX 96.7 16 16 15 19 17 18 1.29
MIN 55.9 5.5 7 6.3 4 5 5 0.81
COUNT 53 53 53 53 53 53 53 53

shorter than that of healthy young students (7.9+2.22 msec v.s. 10.7+2.14 msec) as shown in Fig.
7. Regression curve of healthy adults paralleled that of youngs’ one. Small scattering of the data
could be seen. It might be due to indivisual difference. Analysis of each decade could not be
performed, because of a small number of subjects to analyse statistically.

Using this regression curve, we evaluated SBP-CTT relationship of the patients with CVD.
Results of CI patients were shown in Fig. 8. In the same patient, the difference of SBP between
diseased side and contralateral side was not significant, but CTT of the diseased side had a
tendency to be shortened against the contralateral side. On the other hand, in CH group, this
relationship could not be observed as shown in Fig. 9.

§ 6 Discussion

Many ways to measure the propagation time of pulse wave presented by many authors. As a non-invasive
method, pulse wave of the palpable artery is recorded with pick-up on the surface of the skin. Pulse wave
propagation time from a proximal point to a distal point of the artery can be measured with two pick-ups
setted apart. Time difference of the two pulse waves is the propagation time. And pulse wave velocity can
be calculated with it per the artery length. As pick-up transducers, semiconductor strain gauge, piezo type,
moving coil type, CdS photo-conductive cell, etc. are used.!® And as measurement points, aortic valve and
femoral artery (phonocardiogram, carotid pressure record and femoral pressure record must be performed
simultaneously),'” R wave in the ECG and standing point in the pressure record,'® carotid artery and femoral
artery'® and other points were used. In most of all studies, vessel length was calculated by the distance
between two pick-ups on the body surface,'”* so, some errors could not be avoided,"*'® and the observed
values became the mean nature of the arteries. Because the measurement was not performed in the same
blood vessel but in the complicated blood vessel system, distribution of radius, some branching and different
nature of vessel structure, elastic vessel and muscular vessel, existed ; only space and constructive mean
velocity can be observed. Measuring carotid pressure record needs great skill, so it is not suitable for the
screaning test. It is also difficult to use standing point of the pulse wave as a base point.

Progression and distribution of the arteriosclerosis have peculiarity, indivisual to indivisual and organ to
organ, but atherosclerosis of aorta preceedes arteriosclerosis of cerebral, coronary and renal arteries.
Yoshimura'® reported that severe arteriosclerosis of cerebral artery had been recognized in about 709 of the
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Table 2. R-matrix for healthy students at rest.

P.R. R-SBP R-DBP L-SBP L-DBP R-MP L-MP MP
/min mmHg mmHg mmHg mmHg mmHg mmHg mmHg
P. R./min 1 0.1854 0.1569 0.0128 0.1021 0.0711 0.0843 0.0846
R-SBP mmHg 0.1854 1 0.1941 0.4211 0.1539 0.4989 0.2912 0.4359
R-DBP mmHg 0.1569 0.1941 1 0.1436 0.6443 0.9466 0.6109 0.8594
L-SBP mmHg 0.0128 0.4211 0.1436 1 0.1413 0.2658 0.4826 0.4157
L-DBP mmHg 0.1021 0.1539 0.6443 0.1413 1 0.6162 0.9323 0.8595
R-MP mmHg 0.0711 0.4989 0.9466 0.2658 0.6162 1 0.6323 0.9006
L-MP mmHg 0.0843 0.2912 0.6109 0.4826 0.9323 0.6323 1 0.9062
MP  mmHg 0.0846 0.4359 0.8594 0.4157 0.8595 0.9006 0.9062 1
RCTT msec 0.0235 0.1166 0.0399 | —0.0109 0.1973 0.0696 0.1592 0.1269
L-CTT msec| —0.0611| —0.0643| —0.0187| —0.2349| —0.0179| —0.0292| —0.1036| —0.0804
M-CTT msec| —0.0102 0.0263 0.0268 | —0.1379 0.1143 0.0272 0.0435 0.0396
RRTT msec 0.1029 | —0.4489| —0.1885| —0.0841| —0.1441| —0.3134| —0.1434| —0.2514
LRTT msec 0.2634 | —0.2235| —0.1179 0.0524 | —0.1717| —0.1743| —0.1206 | —0.1626
M-RTT msec 0.1853| —0.3753| —0.1521| —0.0101| -—0.1507| —0.2562| —0.1224| —0.2084
0.1 0.0386 0.0273 0.2003 0.1339 0.1794 0.1841 0.2013 0.2132
R-CTT L-CTT M-CTT R-RTT L-RTT M-RTT o1
msec msec msec msec msec msec
P. R./min 0.0235| —0.0611 | —0.0102 0.1029 0.2634 0.1853 0.0386
R-SBP mmHg 0.1166 | —0.0643 0.0263 | —0.4489| —0.2235| —0.3753 0.0273
R-DBP mmHg 0.0399 | —0.0187 0.0268 | —0.18385| —0.1179| —0.1521 0.2003
L-SBP mmHg| —0.0109; —0.2349| —0.1379| —0.0841 0.0524 | —0.0101 0.1339
L-DBP mmHg 0.1973 | —0.0179 0.1143 0.1441| —0.1717| —0.1507 0.1794
R-MP mmHg 0.0696 | —0.0292 0.0272 | —0.3134 | —0.1743| —0.2562 0.1841
L-MP mmHg 0.1592 | —0.1036 0.0435| —0.1434| —0.1206 | —0.1224 0.2013
MP mmHg 0.1269 | —0.0804 0.0396 | —0.2514| —0.1626 | —0.2084 0.2132
R-CTT msec 1 0.6255 0.9026 0.0402 0.0426 0.0293 0.3909
L-CTT msec 0.6255 1 0.8972 0.0718 0.1748 0.1359 0.4181
M-CTT msec 0.9026 0.8972 1 0.0124 0.0691 0.0538 0.4502
RRTT msec 0.0402 0.0718 0.0124 1 0.6855 0.9246 0.0561
LRTT msec 0.0426 0.1748 0.0691 0.6855 1 0.9094 0.1822
M-RTT méec 0.0293 0.1359 0.0538 0.9246 0.9094 1 0.1323
0.1 0.3909 0.4181 0.4502 0.0561 0.1822 0.1323 1

patients with severe atherosclerosis of aorta.

Concerning about cerebrovascular system, carotid arteries, to be accurate, internal carotid arteries, and
vertebrobasilar arteries are participated. In clinically, there are many cerebrovascular disease caused by
carotid artery system. So, it is important to measure and evaluate the local pulse wave propagation time of
the carotid artery. It might reflect peripheral lesions of carotid artery system.

In Part 1, no variable was significantly correlated to CTT, owing to subjects that all had averaged BP and
P.R.; Standard deviation was too small to change CTT. O.l, individual difference, more or less effected on
CTL:

In Part 2, circulation system during exercise is different from that at rest. Effects of Pco,, Po,, sympa-
thetic nerve system and vagal nerve system,'” catecholamine'® and angiotensin II'® would exist. We could
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Table 3. Regression coefficients ( | R | >0.1) for healthy students at rest. Y=a0+alXX. ,and,,
in the table mean 1% and 5% significance levels, respectively.

X ! R-CTT L-CTT M-CTT R-RTT L-RTT M-RTT
R-SBP a0 |,, 7.5683 , 24.5073 |, 16.6521 |, 20.7598
R-SBP al 0.0262 , —0.1327 —0.0621 |, —0.0988
R-DBP a0 , 10.8946 |, 10.5077 |, 10.5610
R-DBP al —0.0409 —0.0238 —0.0291
L-SBP a0 , 16.520 , 13.7805
L-SBP al —0.0456 —0.0243
L-DBP a0 |, 9.0362 , 10.1837 |, 10.4351 |, 11.0682 |, 10.5668
L-DBP al 0.0314 0.0158 —0.0305 —0.0339 —0.0282
R-MP a0 , 15.4166 |, 12.7224 |, 13.8437
R-MP al »» —0.0906 —0.047 —0.0654
L-MP a0 |, 8.2065 |, 12.8603 , 11.7949 |, 12.6211 |, 11.3261
L-MP al 0.0337 —0.0215 —0.0403 —0.0316 —0.0304
MP a0 8.469 , 14.6180 |, 12.7944 |, 13.3265
MP al 0.0301 —0.0794 —0.0479 —0.0581
O.L a0 2.5994 2.8607 2.7988 4.6717 5.9236
O.I. al |, 8.3542 |, 8.7584 |, 8.4916 4.8297 3.3144
P.R. a0 ., 6.8650 4.5446 |, 5.9356
P.R. al 0.0325 0.0776 0.0516
R-CTT a0 s 4.7727 |, 2.4575
R-CTT al 5 0.6130 |, 0.8025
L-CTT a0 |, 3.4368 , 1.8050 s 6.8264 |, 7.2794
L-CTT al |, 0.6383 ; 0.8140 0.2212 0.1627
M-CTT a0 —0.5201 0.4197
M-CTT al |, 1.0511 |, 0.9889
R-RTT al 3 3.6582 |, 1.8887
R-RTT al 5 0.6392 |, 0.8152
L-RTT a0 , 10.0130 2.0105
L-RTT al 0.1382 , 0.7353
M-RTT a0 , 10.2655 —0.6942 0.5673 |,, 1.1063
M-RTT al 0.1136 3 1.0487 |, 0.9606 |, 0.8591

Table 4. Summerized date for the students after athletic loading.

R-CTTmsec |R-SBPmmHg |R-DBPmmHg| MP mmHg | P. R./min 0. 1L
AVG 9.725 137.6 46.02 76.66 89.87 0.956
STD 2.38 26.42 24.86 14.84 27.62 0.092
MAX 15 202 90 116.7 182 1.85
MIN 4 104 0 46.7 48 0.844
COUNT 71 71 71 71 71 12

not find out papers in which these effects on pulse wave velocity were studied. But our CTT data obtained
in this ‘local method’, SBP and P.R. were altered by exercise, had a similar tendency to the results at rest
previously reported by others2020:2223.20and28) - Concerning radial artery, we evaluated RTT, but no relation
could be find out, probably due to vasomotor nerve system. Peripheral arteries are controlled by vasomotor
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Table 5. R-matrix for the students after athletic loading.
R-CTTmsec |R-SBPmmHg|R-DBPmmHg| MP mmHg P. R./min (0 1o
R-CTT msec 1 —0.45 0.39 0.167 —0.35 0.019
R-SBP mmHg —0.45 1 —0.45 0.079 0.788 0.041
R-DBP mmHg 0.39 —0.45 1 —0.849 —0.46 0.533
MP  mmHg 0.167 0.079 0.849 1 —0.06 0.627
P. R./min —0.35 0.788 —0.46 —0.06 1 —0.07
0.1 0.019 0.041 0.533 0.627 —0.07 1
Table 6. Regression coefficients for the students after athletic loading. Y(R-CTT) =a0+
alXX. , in the table means 1% significance level.
R X | R-SBPmmHg | R-DBPmmHg | MP mmHg P. R./min 0.5
R-CTT a0 |, 15.415 |, 8.0174 |, 7.661 s 12.504 3 9.167
R-CTT al |, —0.0413 |, 0.0373 0.0269 |, —0.0309 0.583
Table 7. Summerized data for healthy adults.
AGE R-SBPmmHg | R-DBPmmHg P. R./min R-CTTmsec
AVG 45.5 103.6 59 60.3 7.89
STD 6.48 8.95 9.79 6.9 2.222
MAX 58 122 77 76, 12
MIN 35 91 41 46 b
COUNT 19 19 19 19 19 -
RECOVERY AFTER LOAD TEST (NO. 56) R-CTT--R-SBP
15 leT—e—=
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Fig.6. A R-CTT recovery data for a student (No.
56) after load test as a function of time and
the calculated value by regression coef-
ficients of R-SBP.

Fig.7. Experimental data of R-CTT and the re-

gression line as a function of R-SBP for the
healthy adults.
sion line for healthy students.

The upper line is the regres-
Regression
coefficients &;s of two regression lines are
nearly equal each other. But regression

coefficient g, shows an age effect.
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Fig. 8. Experimental data of CTT as a function of Fig.9. Experimental data of CTT as a function of
SBP for CI patients. Open circle (O) and SBP for CH patients. Open circle (O) and
closed circle (@) are the diseased side and the closed circle (@) are the diseased side and the
contralateral side, fespectively. The line contralateral side, respectively. The line
direction in open and closed circles shows the direction in open and closed circles shows the
same patient. The line is the regression line same patient. The line is the regression line
of healthy adults. of healthy adults.

nerve. So easily changes its vessel diameter and wall thickness by many factors.

In Part 3, we applied these data obtained by healthy students to patients clinically. In only CI group, we
observed CTT of diseased side became shorter than the other side. Pulse wave velocity and/or transit time
of carotid artery compared diseased side and cotralateral side in patients with CVD was not reported. On
the other hand, studies of electrical models of arterial trees had been developed by many authors from 1960.1
From the analogy between arterial trees and electrical net work (blood pressure-voltage, blood flow velocity-
current), parameters of electrical net work were determined adjusting parameters that coincide current and
voltage forms with blood flow and pulse pressure forms. But the model of electrical net work has many
arbitrariness. In a report with QFM-2000XA (HAMEC),?” in diseased side, blood flow volume was reduced,

-blood velocity was decreased, circulation resistance was increased and volume elasticity was increased. We
can’t compare these results with ours. But considering these results that pulse wave transit time became
shorter in diseased side was probably due to effect of some physiological impedance matching mechanism in
order to increase blood flow.

We got different results in CH group from that in CI group. One of the reasons for this difference might
be caused by a small number of subjects. But as another one, arteriosclerotic changes of cerebral artery in
CI and CH are different. Both CI and CH are thought to be caused by arteriosclerosis of intracranial
peripheral arteriolae, and CI is also caused by atherosclerosis of internal carotid artery and intracranial main
arteries. But CI is suspected to be much more affected.?®2®

Regression line in the figure of CTT-SBP (Fig. 8) was calculated by healthy adults (45.5%6.5 years) but CI
group (75.7+6.5 years) and CH group (65.5+12.8 years) was older. So, the line should shift below in parallel
with the original line by the age effect. And pulse wave transit time of cotralateral side should become
shorter and diseased side’s be more in the Fig. 8.

To all patients, antihypertensive agents were administrated. When SBP was decreased by drugs, prolon-
gation of pulse wave transit time was observed ; Alternation of SBP effected on CTT.

In this study, we didn’t evaluate the transit time of patient with DM. DM is thought to be one of the risk
factors of CVD, so, different pattern of transit time from healthy adults and/or patients with HT might be
found out.
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Fatigue of Welded Butt-type Test Pieces

The joints under study are the welded butt-type joints.

It was found that fatigue lives of these

joints were scattered around a single S-N curve, when nominal stress range were plotted against

cycles to failure. However, differences in fatigue lives between the joints were rather significant.

The fatigue lives were estimated by means of the stress control concept using the fatigue notch

factor, K; that was to take account of geometrical discontinuities at the weld tose and considering

the mean stress, including measured the hot-spot residual stress. These lives were found to represent

the relationships between the cycles to failure and the stress ranges for various factors including the

fatigue notch factors, K;, the mean stresses and the hot-spot residual stresses.
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Subcooled Nucleate Boiling Heat Transfer from the Horizontal Surface

To clarify the fundamental characteristics of heat transfer for subcooled nucleate boiling, the
experiments were performed by using a heating surface of copper flat plate facing upwards.
Distilled water was used as a test liquid and its degreé of subcooling was varied from 0 to 60 K under
atmospheric pressure.

The followings were known from the experimental results; (i) The wall superheat required
for the boiling initiation becomes large with increasing the degree of subcooling. (ii) Boiling
characteristic curve for subcooled boiling shifts toward higher wall superheat compared to the curve
for saturated boiling.  (iii) Overshoot of wall temperature is not observed at the point of boiling

initiation over the range of degree of subcooling from 20 to 60 K under atmospheric pressure.
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Calculation of Potential in Coaxial Cylinder Electrodes
by the Method of Finite Differences

— On the criteria of split numbers of region

regarding the ratio of two electrode radii —

The method of finite differences, one of the methods of region split, is often used for the
numerical calculation of electric field strength and electric potential in Poisson’s field that has space

charge in it, but that is nothing but an approximate value, and the convergent value changes a great
deal owing to the difference in the number of the division of the region,

This paper deals with the results of the calculation of the errors of the convergent value in the

analytic solutions, caused by the difference in the number of the divisions in Laplace’s field in the

coaxial cylinder electrodes, and also with the results of the calculation of criteria for appropriate

division numbers regading the ratio of the two electrode radii.

Nobuo HAMADA
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A Study of Thermal Degradation of Polyurethanes (14)
— Analysis of polyether and polyester components by Pyr-GC method
with a Porapak Q column —

This study was carried out in order to identify the polymer glycol components in polyurethanes by

means of Pyrolysis gas chromatograph with a Porapak Q column. Polymer glycols used were Poly

(oxypropylene) glycol, Poly (oxyethylene) glycol, Poly (oxytetramethylene) glycol, Polyethylene
adipate, Poly- 3 -methyl pentamethylene adipate, Poly-8-methyl valero lactone, Polycaprolactone,
and Hydroxyl-terminated polybutadiene. Pyrograms of these polymer glycols were characterized.

Polymerglycols in the polyurethanes were easily identified from the patterns of pyrograms which

were extremely similar to those of polymerglycols.
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Some Aspects of the Thought Presentation
in Mark Twain’s The Prince and the Pauper

Shigeru IKEDA
(Received September 21, 1988)

Introduction

One of the stylistic features of Mark Twain’s The Prince and the Pauper (1882)* seems to be in
unique modes of rendering the thoughts in the minds of characters in the novel. It enables us to look
into their minds and see things and events from the viewpoints of the characters as they confront a
sequence of events in this tale of switched identities—— a tale in which the Prince in rags is thrown
out among people in the harsh and brutal life of the 16th-century English kingdom and undergoes
difficulties ; the pauper boy clad in gold and jewels, on the other hand, finds himself in troubles, but
gradually bends, and begins to show willingness to adapt himself to the ways of living in the court.
The author’s use of thought presentation, it seems, contributes to highlighting the Prince in his
anguish in mistreatment and his growth through hardships, and the pauper boy in his self-conceit in
the court.

Our discussion of the author’s thought presentation in this text includes his representation of
thought where the verb of thought act as the reporting verb is replaced by a verb of saying in the
reporting clause. This mode, which makes it seem almost identical with one of speech presentation,
serves to render a character’s thought vividly and heightens the conscious quality in the thought
presented by giving the thought a ‘verbal’ articulation which the mode of soliloquy allows. Both the
description of the situation the characters are placed in, and the portrayals of the thoughts which
reveal the way they look at it, bring to relief dramatic irony in this novel and rouse our compassion
for them. And the author’s irony, at the same time, at certain follies of the people and the courtiers
concerning the matter of outward appearance ——is given prominence by the same choice of
presentation.

In Chapter I we will examine the author’s varied use of thought presentation, and in Chapter II
we will focus our attention on the representation of thoughts employed in the delineation of the
Prince as he learns and grows up, and the portrayals of Tom as he labors in his honest strife for
aptitude in the court.?

I

1. 0 In this chapter we will examine the modes or forms of thought presentation the author uses in
delineating characters.

1. 1 First we will take up one of the instances of the author’s representation of thoughts in the mode of
Narrative Report of a Thought Act (NRTA), in which only a minimal report of the thought is given in the
nominalized form of the reported clause. The following quotation is from a passage where the author
portrays Tom as his head grows full of ‘delicious picturings of the charmed life of a petted prince in a regal
palace’ by the reading of Father Andrew’s old books:
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By and by Tom’s reading and dreaming about princely life wrought such a strong effect upon
him that he began to ‘act’ the prince, unconsciously. His speech and manners became curiously
ceremonious and courtly, (1) fo the vast admiration and amusement of his intimates. But Tom’s
influence among these young people began to grow, now, day by day ; and in time he came to (2) be
looked up to, by them, with a sort of wondering awe, as a superior being. He seemed to know so
much! and he could do and say such marvelous thing! and withal, he was so deep and wise!
Tom’s remarks, and Tom’s performances, were reported by the boys to their elders; and these, also,
presently began to discuss Tom Canty, and (3) fo regard him as a most gifted and extraordinary
creature. Full-grown people brought their perplexities to Tom for solution, and (4) were often
astonished at the wit and wisdom of his decisions. In fact (5) he was become a hero to all who knew
him (6) except his own family —— these, only, saw nothing in him. (Ch 2)*

The neighbors’ esteem for the boy swells, from ‘admiration and amusement’ in (1) to ‘a sort of wondering awe’
in (2). His speech and remark are first referred to as his ‘remarks performances,’ then as ‘marvelous things’
of Tom’s, and are later regarded as ‘the wit and wisdom of his decisions.” The boy becomes ‘a superior being’
in (2), next ‘a most gifted and extraordinary creature’ in (3), and finally almost to ‘a hero’ in (5), and in
anticlimax in (6) the author comically hints at the likely picture of an actual situation of the boy and the
people around him.

In the next quotation we can see instances of thought presentation in Indirect Thought (IT) and Free
Indirect Thought (FIT). Tom is clad ‘in the gaudy plumage’ of the Prince. The Prince leaves him alone in
his cabinet :

... Tom played with the jeweled dagger that hung upon his thigh ; (1) ke examined the costly and
exquisite ornaments of the room ; he tried each of the sumptuous chairs, and (2) thought how proud
he would be if the Offal Court herd could only peep in and see him in his grandeur. (3) He wondered
if they would believe the marvelous tale he should tell when he got home, or if they would shake their
heads, and say his overtaxed imagination had at last upset his reason.

At the end of half an hour (4) it suddenly occurred to him that the prince was gone a long time ;
then right away he (5) began to feel lonely ; very soon he fell to listening and longing, and ceased to
toy with the pretty things about him ; (6) ke grew uneasy, then restless, then distressed. (7) Suppose
some one should come, and calch him in the prince’s clothes, and the prince not there to explain.
Might they not hang him at once, and inquire into his case afterward ? He had heard that the great
were prompt about small matters. ... (Ch 5)

The description of Tom'’s early thoughts is made in NRTA in (1), then in IT in (2) and (3). Later, as the
absence of the Prince is prolonged, Tom’s thoughts are portrayed in NRTA in (4) and (5) and (6), then in FIT
in (7), where the author guides us inside the mind of the boy in a different tone from other modes of thought
presentation, displaying less authorial intervention and much of the vividness of the active mind of the
character. The expression of the boy’s fear of ‘the great’ seems to imply the author’s satire at the court.

1. 2 Next we will deal with Direct Thought (DT). What attracts our attention in his uses of DT is that he
frequently presents thoughts in a form of Direct Thought in which thought is conveyed by a reporting verb
of ‘saying,’ and we shall indicate this form by DT”. The selection of the verb of saying instead of the thought
act verb makes the reported thought almost like a kind of monologue or soliloquy. The abundant use of this
form of the ‘soliloquy’ convention throughout the text may indicate the author’s intention of imitating the
tone or the mood of the world in the 16th-century England. This device, like monologue in the English drama
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at that day, may talk to the reader directly. We will see an instance in the following quotation, where Tom’s
mother startles the Prince out of his slumber by striking the floor by his ear with her knuckles. The boy’s
hand does not show Tom’s habit of raising it before his eyes when startled, and she knows he is not her boy :

(1) The poor woman was smitten almost helpless with surprise and grief ; but (2) she contrived to
hide her emotions, and to soothe the boy to sleep again; then she crept apart and (3) communed
miserably with herself upon the disastrous result of her experiment. (4) She tried to believe that her
Tom’s madness had banished this habitual gesture of his; but she could not do it. (5) “No,” she said,
“his hands are not mad, they could not unlearn so old a habit in so brief a time. Oh, this is a heavy
day for me!”

Still, (6) kope was as stubborn, now, as doubt had been before ; (7) she could not bring herself to
accept the verdict of the test ; (8) she must try the thing again —— the failure must have been only an
accident ; so she startled the boy out of his sleep a second and a third time, at intervals —— with the
same result which had marked the first test —— then she dragged herself to bed, and fell sorrowfully
asleep, (9) saying, “But I cannot give him wup —— oh, no, I cannot, I cannot —— he must be my
boy I” (Ch 10)

Either of (5) and (9), which has a reporting verb of saying but convinces us that she is apparently talking to
herself, can be classed as a kind of Direct Thought (DT’). It represents her thought when she arrives at a
certain conclusion or opinion after argumentation in her mind. The contrastive placing can be seen of (1),
(2), (3) in NRTA and (4) in IT against (5) in Direct Thought (DT’); and again, of (6) and (7) in NRTA against
(8) in Free Indirect Thought (FIT); and finally of straight narrative against (9) in Direct Thought (DT’). It
can be said that the repetition of the words of negation in (5), (7), and (8) helps to bring in sharp relief the
woman who is in firm defense of her opinion and in desperate opposition to the bared fact.

1. 3 One of the author’s characteristic uses of thought presentation is observed in the form where the verb
of saying is employed as the reporting verb, making the thought act a kind of monologue. And it should be
added that in this form of Direct Thought (DT’) the author often allows a character to argue freely with
himself in his reasoning. The following is one of the typical examples. Inthe court Lord St. John manifests
with great caution his dread concernig the sudden madness which has come upon the Prince.

... He [the Lord] was soon deep in meditation. And evidently the longer he thought the more he
was bothered. By and by he began to pace the floor and mutter.

“Tush, he ‘must’ be the prince! (1) Will any he in all the land maintain there can be two, not
of ome blood and birth, so marvelously twinned ? (2) And even were it so, (3) ’twere yet a stranger
miracle that chance should cast the ome into the other’s place. (4) Nay, ’tis folly, folly, folly !”

Presently he said :

“(5) Now were he impostor and called himself prince, look you ‘that’ would be natural ; that
would be reasonable. (6) But lived ever an impostor yet, who, being called prince by the king, prince
by the court, prince by all, ‘denied’ his dignity and pleaded against his exaltation ? (7) ‘No I’ By the
soul of St. Swithin, no ! This is the true prince, gone mad !” (Ch 6)

In forms of Direct Thought (DT’) the question of Tom’s assumed identity is brought to scrutiny in the mind
of the Lord. The author renders the character’s thought as he works out the issue by raising a question in
(1), and (5) ; examining it in (2), and (6) ; and coming up with an answer in (4), and (7). The author guides
us directly inside the character’s mind, invites us to see and share the character’s viewpoint and his perception
of the situation, and enlists our sympathy for him. Our compassion for them, it may be said, heightens a kind



70 Some Aspects of the Thought Presentation in Mark Twain’s The Prince and the Pauper

of dramatic irony in the novel.

1. 4 Let uslook at the portrayal of Tom’s mother, in which she is deeply distressed about the unfortunate

outcome brought upon the boy by his foolish reading, and about his words that he is not a son of the pauper
family but Prince of Wales. After the description in narrative and speech of the racket in their abode, the
author directs our attention to the mother showing concern and questioning the matter in her troubled mind
in bed:

As she lay thinking and mourning, (1) the suggestion began to creep into her mind that there was an
indefinable something about this boy that was lacking in Tom Canty, mad or sane. (2) She could not
describe it, she could not tell just what it was, and yet her sharp mother-instinct seemed to detect it and
perceive it. (3) What if the boy were really not her son, after all ?  Oh, absurd ! (4) She almost smiled
at the idea, spite of her grief and troubles. No matter, (5) she found that it was an idea that would not
“down,” but persisted in haunting her. It pursued her, it harassed her, it clung to her, and refused to be
put away or ignored. At last (6) she perceived that there was not going to be any peace for her until she
should devise a test that should prove, clearly and without question, whether this lad was her son or not,
and so banish these wearing and worrying doubts. (7) Ak, yes, this was plainly the vight way out of the
difficulty ; therefore (8) she set her wits to work at once to contrive the test. ... And while she listened,
the measured breathing was broken by a soft, startled cry, such as one utters in a troubled dream. (9)
This chance occurvence furnished her instantly with a plan worth all her labored tests combined. She at
once set herself feverishly, but noiselessly, to work, to relight her candle, (10) muttering to herself, “Had
I but seen him then, I should have known ! Since that day, when he was little, that the powder burst in
his face, he hath never been startled of a sudden out of his dreams or out of his thinking, but he hath
cast his hand before his eves, even as he did that day, and not as others would do it, with the palm inward,
but always with the palm turned outward —— I have seen it a hundred times, and it hath never varied
nor ever failed. Yes, I shall soon know, now !” (Ch 10)

In the quotation above we see the author’s divers use of modes of thought presentation. The rendering of her
thoughts in Narrative Report of a Thought Act (NRTA) in (2), (4), (8), and (9), and those in Indirect Thought
(IT) in (1), (5), and (6), forms a background in this passage, against which the form of Free Indirect Thought
(FIT) in (3) and (7) are foregrounded. The representation of (10), which is furnished with a reporting verb of
saying, ‘mutter,” can be regarded as an expanded mode of Direct Thought (DT’). The recurring transition of
modes of presentation of her thoughts in this quotation is from the description of the greater authorial
intervention as narrator to that of the less or minimal interpretative control of the narrator, and also to the
more direct immediacy into the mind of a character, as can be seen in the shift from (1) (2) to (3), from (4) (5)
(6) to (7): and from (8) (9) to (10) (from NRTA or IT to FIT or DT). The freer use of interjections and
exclamations in FIT or DT allows the vivid delineation of thoughts flashing through character’s mind, and
adds to the emotive emphasis in their thoughts.

As we have seen so far in the instances taken up, the author’s portrayals of characters’ thoughts in various
modes of thought presentation, and the change from one mode to another, enhance the narrator’s command
when he invites us to see how they look at the situations from their particular points of view, and intends to
control our sympathies and to win our compassion for them.

II

2. 0 The switch of their identities offers the two principal heroes varied occasions of going through
unaccustomed experiences and growing up. In this chapter we will examine the author’s employment of
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thought presentation for the purpose of depicting the Prince, who learns and grows up in troubles, and Tom,
who indulges himself in the courtly pomps. We will also look at the thoughts in the minds of the characters
other than the Prince and Tom.

2. 1 In this section we will see how the author’s use of thought presentation highlights the rendering of
the Prince.

Let us first take up one of the numerous instances where the Prince is portrayed through the thought of
someone who watches him close by. In the following quotation Hendon, his deliverer, contemplates the boy
whom he has rescued and brought to his lodgings from the gates of the Guildhall.

... The little king dragged himself to the bed and lay down upon it, almost exhausted with hunger
and fatigue. ... He ... sunk into a deep sleep immediately.

A smile twinkled in Hendon’s eye, and ke said to himself :

“By the mass, the little beggar takes to one’s quarters and usurps one’s bed with as natural and
easy a grace as if he owned them —— with never a by-your-leave, or so-please-it-you, or anything of
the sort. In his diseased ravings he called himself the Prince of Wales, and bravely doth he keep up
the character. Poor little friendless rat, doubtless his mind has been disordered with ill usage. Well,
1 will be his friend ; I have saved him, and it draweth me strongly to him ; already I love the bold-
tongued little vascal. How soldier-like he faced the smutty rabble and flung back his high defiance!
And what a comely, sweet and gentle face he hath, now that sleep hath conjured away ifs troubles and
its griefs. 1 will cure his malady ; yea, I will be his elder brother, and care for him and watch over
him ; and whoso would shame him or do him hurt, may order his shroud, for though I be burnt for
it he shall need it!” (Ch 12)

Hendon’s thought, a representation in a form of Direct Thought (DT’) with the verb of saying employed in
the reporting clause replacing the thought act verb, shows us the picture of the boy seen from Hendon’s eye.
And Hendon tells of the strange matching of the two contrastive traits or impressions he finds in the boy
clothed in rags. His words which he uses in referring to his stronger impressions, such as ‘natural and easy
a grace,’ ‘bravely doth he keep up the character,’” ‘it draweth me strongly to him,” and ‘how soldier-like,” and
‘what a comely, sweet and gentle face’ appeal to us and contribute to the portrayal of the Prince.

Next we will consider an instance of thought presentation through the mind of the Prince himself. The
Prince in this passage finds relief in the company of a peasant family. The housewife sets him to some odds
and ends of employment. The Prince, who, at the outset, thinks that ‘Alfred the Great watched the cakes;
doubtless he would have washed the dishes,” comes to a certain conclusion, which is in Indirect Thought (IT) :

Afterward she kept him carding wool until ke began to think he had laid the good King Alfred about
far enough in the shade for the present, in the matter of showy menial hevoisms that would read
picturesquely in storybooks and histories, and so he was half minded to vesign. ... (Ch19)

His allusion to an English king in history serves as an introduction of another king in the making.

We will look at a few instances of the use of thought presentation in highlighting the young monarch
when he learns and grows up through hard abuse among people in his realm. At Christ Church the Prince
in rags is derided by boys sheltered there, who buffet him and set their dogs upon him, — a thing ‘England
had never seen before.” The Prince, driven away and dragging himself to Offal Court, is portrayed in a form
of Direct Thought (DT”), thus:

And now and then his mind reverted to his treatment by those rude Christ’s Hospital boys, and he
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said, “When I am king, they shall not have bread and shelter only, but also teachings out of books ;
Jor a full belly is little worth where the mind is starved, and the heart. 1 will keep this diligently in
my remembrance, that this day’s lesson be not lost upon me, and my people suffer thereby ; for
learning softeneth the heart and breedeth gentleness and charity.” (Ch 4)

The thought of the Prince tells us one of the lessons earned in affliction. The thought presentation in the
above quotation is the kind which recurs elsewhere at intervals in his life among his subjects.

The following quotation, another instance of thought presentation of the Prince himself, portrays the
mind of the Prince in one of the hardships he undergoes in his realm. The young King receives ‘a whirlwind
of laughter and mocking exclamations,” an insulting ‘title,” and ‘mocking supplications’ from a company of
vagabond tramps, and his thought is represented in Direct Thought (DT):

Tears of shame and indignation stood in the little monarch’s eyes; and the thought in his heart
was, “Had I offered them a deep wrong they could not be morve cruel —— yet have I proffered naught
but to do them a kindenss —— and it is thus they use me for it !” (Ch 17)

The three extracts above, when seen, according to the development of the novel, in the order from the
one in Chapter 4 to the ones in Chapter 17, and then in Chapter 19, show the process of the growth of the
Prince.

2. 2 Finally we will attend to some of the passages where the author employs thought presentation for
the purpose of foregrounding Tom gloating over his complacence in the court. Sharply contrasted with the
rendering of the Prince in a series of severities is the representation of Tom among the courtiers with humor
or irony. The following is one of the instances in Direct Thought (DT), where Tom finds his early dread
giving way gradually when he learns to address to the princesses tactfully :

... he smiled inwardly at the thought, “ ’tis not for naught I have dwelt but among princes in my
reading, and taught my tongue some slight trick of their broidered and gracious speech withal !” (Ch
6)

Tom’s use of the word ‘trick’ serves to debase ‘their broidered and gracious speech,” and the connotation
produced in this phrase heightens the author’s satire implied at the language of the courtiers.

Another example is shown in which Tom, presiding over the council ventures upon the exploitation of his
kingship, which is in Free Indirect Thought (FIT) :

While he sat reflecting a moment over the ease with which he was doing strange and glittering
miracles, a happy thought shot into his mind : why not make his mother Duchess of Offal Court and
give her an estate ? (Ch 14)

The unusual collocation of the words ‘Duchess’ and ‘Offal Court’ in Tom’s casual remark strikes a note of
humorous irony at the deceptiveness of the title of the peerage, and it adds to the ludicrous portrayal of Tom,
which stands out in sharp contrast to the sober portrayal of the Prince elsewhere.

The author’s satire is apparent in the thought of Tom (in DT’) in the following passage, where Tom, who,
wandering to a window, catches sight of a shouting mob beyond the palace gates, is prompted ‘with all a boy’s
curiosity in such happenings,’ and exclaims his wish to know what it is about, which is immediately obeyed :

“Thou art the king !” solemnly responded the earl, with a reverence. “Have I your grace’s leave to
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act?”

“Oh, blithely, yes! Oh, gladly, yes!” exclaimed Tom, excitedly, adding to himself with a lively
sense of satisfaction, “Tn truth, being a king is not all dreariness —— it hath its compensations and
conveniences.” (Ch 15)

The dignity of kingship is mocked by the association of the meanness implied in ‘its compensations and
conveniences.’

Tom’s triumphant gladness comes to its climax in the pageant on the recognition procession to
Westminster, when :

Tom Canty gazed abroad over the surging sea of eager faces, and (1) his heart swelled with
exultation ; and (2) he felt that the one thing worth living for in this world was to be a king, and a
nation’s idol. Presently he caught sight, at a distance, of a couple of his ragged Offal Court
comrades . . . and (3) his pride swelled higher than ever. (4) Oh, if they could only recognize him
now ! W hat unspeakable glory it would be, if they could recognize him, and realize that the derided
mock king of the slums and back alleys was become a real king, with illustrious dukes and princes for
his humble menial, and the English world at his feet ! (Ch 31)

In this quotation the shift of modes from NRTA in (1), IT in (2), and NRTA in (3), to FIT in (4), is paralleled
with the flow of Tom’s thoughts and the swell of his vanity. Tom is inflated with the utmost conceit when
he is swept, away from the point of taking advantages of the kingship thinking ‘it is like what I used to feel’
when he has read about kings, to the stage of the vain notion that ‘the one thing worth living in this world
was to be a king,” and finally to the extremity at which he identifies himself with ‘a real king.’

The delineation in various modes or forms of Direct Thought (DT and DT’) and in Free Indirect Thought
(FIT) foregrounds Tom in his carefree indulgence in the splendors of the court.

Final Remarks

We have examined Mark Twain’s The Prince and the Pauper from the point of the presentation of
thought. The author’s employment of various modes of thought presentation adds to the vivid illustration
of what is in the characters’ minds and how they look at their situations from their own points of view, and
it also serves to heighten the tone of dramatic irony in this novel (Chapter I). Our author, again, uses
thought presentation for the characterization of the heroes in their life after the switch of the identities ——
the Prince finds himself tried in a series of challenges and afflictions, and learns and grows up in them, while
Tom shows his fondness for and his easy subjection to his new life of the courtly splendors. His honest strife
for aptitude is ludicrously portrayed and his thoughts highlight certain absurdities in the court, striking the
note of humorous irony (Chapter II). Thought presentation we have dealt with in this novel gives the reader
a ‘verbatim’ report of the thought in the mind of a character, showing a subtle shade of meaning respectively,
and has much to contribute to the success of the novel. Our next task is to examine the author’s use of
thought presentation more in detail and to pursue our studies more extensively in the present text as well as
in his other works.

Notes

1. Mark Twain, The Prince and the Pauper (New York : Bantam Books, 1982)
2. The categorization of modes of thought presentation in this study is based on G. N. Leech and M. H.
Short, Style in Fiction (London : Longman, 1981), pp.336-50. The authors give the following examples in
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the explication of the categories of thought presentation.

(1) Does she still love me? (Free Direct Thought: FDT)
(2] He wondered, ‘Does she still love me ?’ (Direc Thought : DT)
(3] Did she still love him? (Free Indirect Thought: FIT)
(4] He wondered if she still loved him. (Indirect Thought : IT)

(5) He wondered about her love for him. (Narrative Report of a Thought Act: NRTA)

Both DT and FDT give the ‘verbatim’ report of what the character thinks. In DT, the reported clause
is subordinated to the verb of saying in the introductory reporting clause. Both modes represent the
character’s thoughts as it would have been if he had made his thoughts explicit, inviting the reader
directly into the mind of the character and to his point of view. FIT, which is a mixed form between
DT and IT, is characterized by 1) the back-shift of the tense, 2) the conversion of the first pronoun in DT
to the third person, 3) the absence of a reporting clause, and 4) the retention of the interrogative form and
question mark. FIT is the mode which gets the best of the two modes of Direct Thought and Indirect
Thought by keeping less artificiality of DT, and more vividness and less authorial intervention than
found in IT. NRTA, allowing the greatest intervention of the author, reports the thought in the mind
of the character as seen from the author’s viewpoint, and serves to distance the character from the reader.
The italics in all the quotations are added except those in single quotation marks, which show they are
the author’s.
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In Search of the Origin of Modern Self (11)

Thomas Hardy had a strong influence on modern English literature.

One of its traits seems to

have been the birth of modern self. There will be some discussion as to how it came into being.

Yasuo Matsuo
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