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Application of Image Processing Technique to Elongational Viscosity
Measurement

Takashi KOSHIBA ¢ Noriyasu MORI

We introduced a image processing technique into the measurement of elongational

viscosity with Spinline-Rheometer to improve the efficiency of the measurement. The

accuracy of the spinline contour obtained by this system is satisfactory for estimating the

stretch rate. Consequently the results of the elongational viscosity in the present

measurement are consistent with those measured by a photo technique. Furthermore it is

confirmed that the system developed in this work brings about a remarkable reduction in

time for processing of data.
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A WATER JET DRIVEN BY A HIGH-PRESSURE GAS

Masahiko SAKAMOTO

The purpose of this study is to apply a new type of nozzle which generates a two—phase
high-speed water jet to the ship’s propulsion device. The thrust of the nozzle are
measured using a circulating water tank. The observed the thrust of the nozzle increases
when the pressure of the driving gas or the volume flow rate of the water in the nozzle
increases. But it decreases slightly when the uniform velocity of the water increases.
Conseqentry,these characteristic agree well with the ones of the turbo jet engine.
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Measurements of Velocity Profile in a Shallow Channel Flow
Kazuoki MATSUOKA

Velocity profiles have been measured with a improved Pitot tube in a shallow channel
flow. The experiments were carried out in a test section, with inclined—tube manometer.
The experimental and theoretical results have been compared, and a good agreement

has been obtained for the velosity profile. For the «a (z) profile, the numerical results

obtained agreed approximately with those expected.
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Liquid Metal Turbulent Heat Transfer in a Confined Jet

Masanori YAO, Makoto NAKATANI and Kenjiro SUZUKI

The liquid metal turbulent heat transfer in confined jet was numerically calculated

without introducing the turbulent Prandtl number, for the case when the cylinder is

heated with uniform heat flux. An algebraic Reynolds stress model of turbulence was
introduced to culculate Reynolds normal and shear stresses. The distribution of turbulent

heat fluxes in a thermal field was evaluated by solving simple forms of algebraic equations,

which were derived from the original governing equations under the local equilibrium

assumption. Discussions were given on the streamwise distributions of turbulence intensity

and local Nusselt number.
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Suppression of Side Band Generated In Current Type Active Filter

Shigeji IMURA

In this research, it is shown that the passive L-C filter is not necessarily effective near

the interrupted electric circuit just as active filter. The current type active filter is

considered as a current source containing many harmonics. By using equivalent circuit,

we can design L-C filters to suppress unnecessary frequency component (side bands)
which are generated in PWM operation. But in most cases, these filter can not give
sufficient effect except for steady state because of the transient phenomena. The fact
mentioned above is introduced by solving the current type active filter system with L-C

fllters.
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Characteristics of Solid Electrolytic Capacitor
with TCNQ@ Complex by Ultrasonic Irradiation

Jun KYOKANE, Yoshihiro YAMAMOTO,
Iichi KIMURA and Katsumi YOSHINO*

A new method utilizing ultrasonic irradiation to the substrate during evaporation under
vacuum has been proposed to obtain highquality thin films. As an example, thin films
have been prepared by evaporation of TCNQ complex on porous Al plates under ultrasonic
irradiation. The large capacitance of condenser with a good frequency response can be
fabricated utilizing thin filmsobtained by this new method.

1. Introduction

Recently both inorganic and organic thin films
have been widely used as electronic elements,
sensors, coatings, protecting and also lithographic
layers etc. Among various methods for preparation
of thin films, an evaporation technique under
vacuum is one of the most simple and convenient
methods. However, to obtain films of the desired
quality, various modifications of this method, for
examples, such as ion plating and cluster ion
beam techniques have been developed. It has also
been well known that the substrate and its temperature
strongly influence on the property of the evaporated
films. Recently, we have also confirmed that a
simple method shown in Fig. 1 by combining
corona discharge from needles set between the
evaporation source and the substrate and acceleration
by applied field gave improved quality of films. In

most cases, however, when the surface of the

substrate was irregular containing steps or pores,
the simple evaporation method does not give a
uniformly deposited surface. It is also difficult to
evaporate the material deep into pores on the
surface.

Here, in this paper, we propose a new simple
technique to improve quality of the evaporated
thin film by givining ultrasonic irradiation to the
substrate during evaporation. As an example, we
show the excellent characteristics of a condenser
prepared by the films of TCNQ complex obtained
by this technique. That is, recently, electrolyte
considers utilizing conducting charge transfer
complex as a solid electrolyte have attracted
much attention. However, to establish high quality
condensers with a large capacitance and wide
frequency response, it is important to put a sample
into small pits formed on metal plates. For example,
condensers utilizing a fusible TCNQ complex to

penetrate in pits have been reported.

The contents of this paper were reported to the TECHNOL. REPTS. of the OSAKA UNIV. Vol.41,

No.2030~2052(1991)
*Faculty of Engineering, osaka University
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Fig 1. Schematic experimental set up of the
evaporation method utilizing both corona
discharge and field application.

However, a stable fusible charge transfer complex
applicable for such a purpose is highly limited.
On the other hand, it has not been easy to obtain
such condensers utilizing the simple evaporation
technique. In this study, we applied the new
technique utilizing ultrasonic irradiation during
the preparation of the solid electrolyte by the

evaporation.

2 . Fundamental Method and Experimental

The new method is very simple. This substrate
is irradiated with ultrasonic waves during evaporaton
as schematically explained in Fig. 2. Various
modes and frequencies of ultrasonic waves can be
used for this method. However, here, we explain
one of the most simple methods in which a substrate
was put on a BaTiO; ultrasonic oscillator of a
resonance frequency of 45.45 kHz (50mm in a
diameter and 4 mm in thickness) was used. Substrate
of Al with pits was put on the oscillator. The
surface if Al substrate was oxidized to Al,O; of
700° thickness. Two types of Al substrates with
different pits radii of 1.43 pgm and 2.6 gm,
respectively, were used. The depth of the pores
was about 100 g m. During the evaporation of
the sample on the substrate, the oscillator was
driven by applying a voltage between 45V and 70 V.

The TCNQ (7,7,8,8 tetracyanoquinodimethane,

H.F.
Source

o] :

Fig 2. Schematic experimental set up of the
evaporation method utilizing ultrasonic ir-
radiation to the substrate.

Fig 3 (a)) complex was used as a simple. A
charge transfer complex formed between TCNQ
and various donors is known to exhibit a high
electrical conductivity originating from electronic

transport and can be used as an electronic solid

NC CN [
NO)—ON—CHCH )]-(rCNQ)
e OO 921N I
(a) (b)
Fig 3. Molecular structures of TCNQ (a)
and N-isopropy 4.4’ bipiridinium (b).

TCNQ Complex
Ag Paste

ALO
2Al

Fig 4. Structure of a condenser.

electrolyte among various donors a N-isopropyl 4,
4 bipiridinium whose molecular structure is known
in Fig.3(b) was used. The N-isopropyl 4, 4’
bipiridinium (TCNQ), complex was evaporated by

heating up to 240 ° C under vacuum on the porous
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Al substrate under ultrasonic irradiation. Condensers
with the structure shown in Fig. 4 were prepated
utilizing the evaporated sample and characteristics

were measured by the standard technique.

3. Results and Discussion

Figures 5(a) and (b) indicate the scanning
electron microscope figures of the TCNQ complex
film formed on an Al plate under ultrasonic irradiation
and non-irradiation conditions, respectively. It is
evident from this figure that the film prepared on
the substrate irradiated with ultrasonic waves is
much different from that of the conventional
non-irradiated substrate. That is, the film by the
former method (ultrasonic irradiated) looks much
higher in density and uniformity of the film is
improved. It was also confirmed that the TCNQ
complex was even deposited on the inside surfaces
of the pit contrary to the case of non-irradiated
substrate in which the sample was not evaporated
in the pits.

Utilizing this film on Al, condensers whose
structure is Fig. 3 was constructed. Figure 6
indicates dependence of the capacitance of the
condensers prepared with evaporated films on the
Al plate with pits of 1.43 ¢m and 2.6 gm under

ultrasonic irradiation on the distance between the

(a) 5 sm

substrate and the source for various amount of
TCNQ complex. As evident in this fiqure, the
capacitance depends on the separation distance.

It should also be noted that the capacitance as
high as 580nF/cm ? was obtained, which is much
higher than the capacitance constructed utilizing
films without ultrasonic irradiation (60nF/cm 2).
These facts suggest that the TCNQ complex could
be effectively deposited by evaporation in the pits
of the Al substrate under ultrasonic irradiation,
which enhanced the capacitance remarkably. The
fact that the capacitance of the condenser constructed
with the substrate of 2.1 g m pits is higher than
that of 1.43 pm pits also means that the TCNQ
complex is more effectively penetrated into the
larger pits.

Figure 7 shows the frequency characteristics of
the obtained condenser by the present method and
also the conventional condenser utilizing a liquid
electrolyte. As evident in this figure, the frequency
dependence is much improved, which should be
originated from increase of the electrical conductivity
of the electronic electrolyte. In the present case,
the high conductivity originated from the electronic
conduction in the TCNQ complex plays a role
contrary to the liquid electrolyte in which the
lower ionic transport mainly contributes to conduction.

It should also be mentioned that the temperature

Fig 5. SEM figures of TCNQ complex under ultrasonic irradiation (a) and non-irradiation

conditions (b).
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Fig 6. Dependence of the capacitance with
pits of 1.43 um and 2.6 gm on the distance
between the substrate and the source.

dependence of the capacitance of the present
condenser utilizing the electronic solid electrolyte
was much less and the dielectric loss was also
small.

This new technique utilizing ultrasonic irradiation
to the substrate can be applied to other methods
of film preparation such as ion plating, cluster
ion beam, chemical vapor deposition (CVD),
plasma CVD, etc.

4. Summary

The results of the present study are summarized
as follows.

(1) The new method utilizing ultrasonic irradiation
to the substrate during evaporation was proposed.

(2) The quality of the film of a TCNQ complex
prepared by this new method was confirmed to
be much improved compared with the conventional
evaporation method.

(3) Electrochemical condensers fabricated utilizing
the TCNQ complex on the porous Al plate
exhibited a large capacitance and wide frequency
response.

(4) This new technique utilizing ultrasonic irradiation

to the substrate can be applied to various methods

© 1L N
@ - 4
L8]
[ =4
o
o
& o1l _
E 7 o : Commercial
B ® : Sample 1
0.01 5 PR | JE| I | N 1
10 10° 10° 10° 107 10

Frequency (Hz)
Fig 7. Frequency characteristics of the obtained
condenser.

of film preparation.
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Implementation of an English Cloze Testing System
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A study of multi-acoustic fingerprint pattern keying

Shigeki DOI, Yoshihiro YAMAMOTO and Haruo TAKAHASHI

The Authors have payed a special attention to the Scale-space filtering which is one
method of signal processing utilizing the multi-scale description, and also discussed to
applying the acoustic signal processing. This paper presents the transmissing method is
called the multi-acoustic fingerprint pattern keying which makes the best use of the
scale-space filtering. The multi-acoustic fingerprint pattern keying offers the directional
data transmission conditioned by composed signals.
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Development of Computer Aided Drawing Software
for Mechanical Engineering

Mitsuyoshi SHIMAOKA

Following the deversification of customer needs, the manufacturing system has been
rationalized and CAD/CAM system has come to be used actively. A drawing software for
mechanical engineering which has been performed on a 16-bits personal computer has
been developed as a part of the education program for CAD/CAM system. In this
software, BASIC language has been adopted in programming and the figures have been
composed of drawing primitives, e. g., line, arc and circle, and the drawing operation
has been performed mainly by the use of a tablet. In order to facilitate the addition of
other functions, this software has been composed of the main program in charge of the
general operation and some sub-programs in charge of the more practical operation.
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The Assistant System for Education of Computer Language in UNIX (II)

Shigeki NISHIDA, Takayuki NISHINO,* Shogo KOMATSU

The assistant system for education of computer language is developped in our computer
center. This paper describes on the system for teachers.
The teachers can cantrol the terminals of students with this system.

For example, we can take the information of the processes which are used by students,
and kill the ones , too. At present, this system is working on a UNIX machine with 25

terminals. This system is useful for teachers.
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A Study of Data-Base System for Supporting
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INTELLIGENT DISPLAYS
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#1 KEFOLBEFFA AT VAFALRA

—CRT (cathode ray tube : BBE&E)

—PDP (plasma display panel : 75 X< 51 X7 1L 1)

—ELD (elctroluminescent display: = Vv 7 bnr 3 XtV
FFELRTLA)

VFD (vacuum fluorescent display : 3"\ ¥ERE)

LED (light emitting diode : X &4 = — F)

—LCD (liquid crystal display : B& 5T« A7 V1)

—ECD (electrochemical display: =V 7 by I ANvT o
A7 A4)

—EPID (electrophoretic image display : EXHEIT + A7 L A1)

—SPD (suspended particle display : F#HTERAET « 2
Tr4)

—TBD (twisting ball display : BENFEEHT + A 71 1)

-PLZT (transparent ceramics display:PLZT5 + A7V A1)
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The characteristics of human letter processing

Michiko SHIMOMURA

Some studise are reviewed concerning with human letter processing. Letter-detection
task are often employed because it indicates which units are used in reading text by
revealing which constituents are ignored by reader. It was found that letter-detection in
familiar words was likely to be omitted. Two possible explanations, unitization hypothesis
and redundancy hypothesis, are disccused about eight problems. That is, (1) effects of
contextual information, (2) effects of word frequency, (3) syllabic unit, (4) effects of

phonetic factor,

(5) effects of perceptual configuration, (6) boundaries of units, (7)

acquisition of units, (8) facilitation and inhibition of letter processing in word-context.
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DORBERARELTRRENTVD LY TH 5,
(1) XIREHROEE
(2) BEEOHBHEOKE
(B vsFra=y bOHE
(@) ERWEHRORE
(5) MBOKR
6) 2=y tDER
() 2=y bOEEHR
(8) BB & 5 FONRORE,HH
LUF, 208 AR-S>WTHEERBANT S,

2.1 MEREROKE

XERE WV O EER, —BOCIXEDNECHEELE
TH, TCTREEMBOR Y OBEHREEL, RED
BORIGE LSO, (EED LR 2R, B1F
DBEEREHFELTWS LW I BRTOBBIIRIC ST
BT EHNTE S, redundancy IREE~DREE #5515
K, XIREREERIEL TiTbht Healy [3] 0EB2
ZFORDO—BOEROEXTHHDT, TOERFKIC
DWTHAT S, BMUERINIREROEE, EEEK
ELTHERMOKRE I AXE L5, B, BE
MR t, BRAMS LTRBFONE (Esgs) &
NEXHREBEBCI VI LACE~RE LSO (BBEMNER
A& D2&HFERF I LY, YREROHE
ZiR{E LY (MBBI% Appendix RT), #BH#I2100
EEREOYEYB/ED A — FTHL O BENK
tEAEZ2FBILDBRDOID, BEWIF IS,
FLRELRCLAETHEDAY-N2% L LD, B
BT R0 LK LBAETIVWE L EHRE
hb, BEMBT X &H4TI2, EERIERFELSLH
TEICIRILSEET B, redundancy R ICHE 2iE, XE
SWRHEEERT B & the DTFRIHFRERETH S DT, fid
BEIARICAF v /3, the BT 5 t O 3
AREAL, MOBFETLS t O%iE & ORKER
BB ETFHRENL, EROMR, BEREFHLHE
BEXLHT, BIEI ARRER L, TEURIEE
LTdthe Bt h 5 t OB I ARBA Linh -1,
ALK, BRFHLNBRYNFELT ¥V ¥ ALENE
2leb 0 CUANEBE 2 4&46) 2L, XFNE
B2 LT HEEXRLB IR T, FEEEIHDO
FORHARDONEZ Ltk b, EROSE, FM
BEXEHOFIEESEL ) SR I 2Ap kb o,
BVWRLB L, BERONFHRUHOTHIELEEFOXF
BHE D SRR L ERLTED, word-inferiority
effect LFFITN B Z &0id B, Thid, BHRRER &

% Reicher 41 70EH [4] ®, 1¥EEBEOALERTR
L BEONFHREER [5] T, XFREERP
BBHM, FFRFRCHILEPEBTHILELIDY
AEMEEEZI R Z BEERBL, b LLRMOXF
ERXRBlER 2T V) &5 BRE, word-superiority
effect EXHRHTH 5,

& b Drewnowski & Healy [ 6] &, ¥4 XHR®
SHREBRL DK, BEEMET L EHCHI RN E
iBE (B thet &) ETFEHABELRT
ZORER, BHIRSBBEDLBEOHITHT LBH &
DA I AN E M 5T,

L EDEERM S, NFHERCITBEFEIRCHT S ORI
BETLY, LVBROXEIIRIBELE\WZ LEHR
&, redundancy RB~DKIEL 75 -z

2. 2 HEROHRBAEOLR

Healy [ 3], Drewnowski & Healy [ 6] ¥, &3
BRI EREZAHEL T, XFOABKEFTEED
HBEEORE YA, BB and, {ESHEE ant
KEEh5n OBRHERZHET 2ERET->LER, &
BERCE I INFORM I ARBIFHER/ T &5
REhl, Thit, 2=y FOHRICEOHBIEELKX
LB TILLERLTWS, the®and DL > il
BHEENERCRVEETRICTFRE I 2850
% missing-letter effect, » %\ & word-frequency
disadvantage &L Z DD D, BEOHBAHEDOY
Bronwtid, oS oRRTLBBERECSEAS
XFRBHERARSVWEWI—BLEERENES L, &
RERESLE2L= y bEMERLTH S &V ERE R
LTWw5b,

2. 3 2T70hazy +rOFE

unitization DRFTIL, FTNFLEBHNAFHE2L= 5
FERDBAZERRELLEY, ZoFiHa=yv b, #
2Ey Tz PREETIIES D Do ZORRIK
E251®ic, Drewnowski & Healy [ 7] {X -ing &
ent &WH 220V S TAERVTERYTo0, W
ERHETHE, XFHNOEB T 5HE (orthograph-
ic frequency) (X -ent D LRV, D BWFFIHH
BhoBREOMBREBT 58K (positional fre-
quency) X -ing DF BBV MY T T AL 2K
THERET->LBER, BBFORRRMET S -ing »»
bn BT 348 THRE I ARELZ EHRERT,
Dz ENS, KRBT S -ing =y PEERK
LTwBEELLN, HEOY I T AHh b BIFHRD
HSVHBETR, v/ VBENOREBLTDOh S ENY
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THLTW3, ¥LT, ¥Da=y FOERCEELR
TR, vITANEROMBICHBET Z2HEETHS
tELbRD,

2. 4 FHENEROEKE

Healy [3] i3, FEMNERLHBASEEO L HHM
FRERDAR7 + — RV ACHBEYRETOIEANS
bz, BENRE I XFOREFIR U CHBEEERK
ERIEB2HODHEEE, the L thy RE TN S Lt OKRHE
REWE Lico RENRAT7 +—< Vv ARRET HEER
ERTHAD, BMERIZ2SOEBEOMTRIIL W&
FHEhD, EROKE, the kB Thdt D> HK
HIAREL, BELHVIFOHBRBEEOYROFHK
FWLWZ LIRS,

2 L Drewnowski & Healy [ 8] 2, =hLlgio
FRCRIFHENER L BEEFNBONEOER & BTHEL
TWaZERFHL, BEFMNOBELHEILT, B8
MEROBFBRH 2T -l TOKE, BENMNART X
hEBETHIhRRWBETIREBRIEER L, FH
WEROYHEIBFE S hi,

Ly L, EENERIFEGERICML » 0B Y RiE
LTwbeE2bhb, Az, BROEBLEERT
R7 7Y PHPEELREIZREL LTSI EHBFHEZ
h3, 2ZTHELHIREIOK, HER¥MEZESLY S T R
TIEY bRBEBELLCBEERET 2EREIT-
o DR, BENEY, BRELMEORBEEZCE T
a7 7€ bREPREWEIYSTARDB LR
B ARBBWZ b ok, ZOREEMS, uniti-
zation (3% & FREROFP L XK T 550 TR
<EALLEBAZ L, RS VHEOHE, BEOY
DDOHOXF LRAHNET I AF TR OAELRIE
HAEEMLATREE I hic, Thbd, 7Y MIIFER
LTRSS YT TVENTHEEL, TODENEL, £
2V ITNTRALRTY, B3vFTATnihBbhlk
EWH T kiR, BEOWDOHILEEM THHHIICL
HEh, 8505 Y5 TNVBETABEIATWAZ &
ERLTWADEBEREh S,

D Read [9] REFTOAMBPEZERL, f%H
BRXE LTERE T, Thbd, BEMNKTf O
BETHif &, AINANRRELTS of B LTz, %
DR, of CEThD (OBRBITfREEhA NI X
DHBELWVLZ EIRE NI, Read 122 DERITITFED
ERNOBEERER LTV EERLEL, LHL, ZOR
RRBLUTOLd kA2 EBbh 3, ¥, of
ZFFETIL the tAHBERLHRABEHBVHEOD
EDPTHHORM L, f IRBAEBETIIH S, the &

BB EbpDOERDY, FEOBREHKEIL &I
W2t ¥HE, of & if i function word &5 &
TRELIF L) -RKBTIEETHHD, BEOE>
BHROBEURIZBOLIZ f OHHRE L, of ik the Akk
ARG EBETCHSH L2 B, 2% Y Read DRI,
FHOHERE, HBEE - TREOCHERE BTHE LT
W5DT, ZOERD LY T unitization K,
redundancy (RO KUELRARTH LI TEIWL
Bbhjs,
FHROERBEL TR, oEReMITsivdr &
Dy, AErOHTCHRBIEENIEELDRETHY,
XFHEFRBED 5 VIEFHCARD & C e FHENERD B
L5350 ERETILERD S,

2. 5 WHROEE

Drewnowski & Healy [ 6] i, BEEPIEDOHE
ORREMRD DK, BEIE, HHVRYFILR
RKXFEPXFLTLCACTERE Lk, BRI
EHLRATWAHEEER< M) v 7 ARDY R b UTHRR
Lic kB2 RO T, BREHLEBLL, TOKE &
BOMEHRELBE L LS TRVWThIERELE LD D
B 3 AnED L,

¥ /- Healy & Drewnowski [10] 3, IFELWBE
DOXFE I AR (le., EBEE) hOXFOREEY
HE L1, redundancy (REIHIE LiFhiX, the &\ 5
BRERAERY YEREWDT, ELVWEELIXRARN
TORHERIZERELEWETHINS, EROBR,
IARARARAVTIREE I RI2BA L, missing-letter ef
fect i2MH& Lo # - T, redundancy {3~ DKL M
REEhIZE LD, WRITEFRC KL AEEY S
2B ELEID LRI,

Z I THELRBOREYBECHLIRARILDE,
ELWARNVOEEL I RARNVOFRBRLELIFL
TRBRET>ko THDODBELVARAVOESE (the)
SR ELI L 3 A2~ (4 : tde) &EILT
WL I RAR (B tne) EERL, tOKRHES
B Ui, MRBROMOREL LT, TA7 7%y b
OMNFEOD LB EHLAXE (Ml h,d) , @Fk
REMLLEXF (Fl:g,@) , BEDBLTHILVIF
(Bl n,e) D3IHFLY—LHEL, R—HF LY —
CRTANFIELLTWREE LI, theDh Fiid
eRALATIV—OXFLBEER2 L ORHEHM
G, B3 h 7Y —OXFRBEERI O
JER LGS L,

Healy 512, I AA_NVTH-THHELEUL T
hifo=y b LTARBEZR, ELWEELREOKR
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BRELASETFRLLY, RROKR, ELVA<AD
HERI S EWBELLHETORIE S 228 L,
¥, WRBOSELHOBHRIPH &> TEANRLY,
—HLEHBELEoRHRIB O T,
NFERCHBERLACORT WAL LBHALMT
» 50, MEELKOHRIOWTIER, LIZLIAKED
CEELTREBESIATVWARSAADLY, EBERIZ—
BlLiF—23Bbh T, HREBERENTEE,
FHHES, FE (density) hEBAREREZSATY
%o Healy LI BEONBOE LM SEEL, —BELE
HEPBOREDLSTDTHLN, ZOERILEGT
2, AROELHESASDRERLLVOh, BIEXTHS
THoTeOhBELL TRV,

2. 6 aA=v POER

Wi Drewnowski & Healy [10] i¥, 2=y FDER
KEB L, BEVSHLEBEXIh2XF IR, HEH
DAR—ARKELEBEERZLTWSLTFRINS,
X T°T, BECYITADNMEDAR—RETCHA T
=9 PEHBRLTW S0 EI %, AR—-ROMBER+
BFRN LIt e AR—ADIR WAL 2RO TR,
EROER, £AUERL LTR+L8PA—ARL
SHTIRBH I AREAT 58, MBRECEROEAN
RigbZ&bhbbote, BI2IE, ERELELIHELELE
%, -ing R+ RHETRBEVENRLVLRAR—-R %]
{TERHIARKELEAT 5, —H, and DHBEE
TEAETHRIE I ADBARZELhD, Oz Ehb,
~ing 2= v PREBDAR—-RAEEALTWIEWLH, and
2=y MIRBEDOAR—ZALEATVWE Z AR R
N5, FROBRECETY, —RHAEAERWET
CRE STV,

2.7 =9 bO%B

PE =2y bOFEXRETH L E, BalREthELw
2, EDIOERTIONLVIREMNELS, 2D
I & 2 5 7-%12 Drewnowski [11] i3, F#t (public
schoolDAESE) MR L THFREORREIT - 1o
EORE, PERO I FEREOERE TR, LOLHT
L FOBRERIIF +» YV ALRATH-Toht, ZENME
BERAER L XS IIZ, missing-letter effect KB Hh
DEORID LD bh i, TOZER, E¥FEOL
FRXFLAD2=y LR LEVE, BFEER
BBEVIFTAPHEEYa =y P LTHBEATES LY
KB EERBLTWS,

2. 8 HEVEKICLIMFOUBORE W
ZhFETHMNMLTEL Healy 2o b Lic—BORK

842, unitization KR EXFHT 54D TH Y, redun-

dancy (R % TR TAWERIHECRIREALROhE

WEE-TEWEAD, Healy & Drewnowski [10]

i%, unitization R ZKD 5 >OERJ[CEER L TW 5,
1. X%, v570, BELvsEABa2=y beth
ERIG LI U~ DR RE,

2. BV AR MEEh D,

3. 2=y FOREENAE R {EET B,

4. ABEARTTTSLa=y PRRABEN S,

5. Woltha=y tERAEERSE, TO2=y b
RREZ R T, AEONFIILEFORDOBEN
~B 5,

CORBICL T, —RTHLFELEBRCALS
word-superiority effect& word-inferiority effect %,
DEDDHKBT A= AATHAT B EDTE B,
2. 1 T4HR~RM, word-superiority effect iX, 3
FHREELRFED LR L->TEDABNRES L
5EWHHRTHY, word-inferiority effect £iE, X
FHEFIRFEDIZ R IDAELME I B &0
»BSTH 5, Healy, Oliver & McNamara [12] I,
ZD2-o0BEYE LAEHIERFRE OB, Th
DL —ELWS DOEELYRRT I EVIRATHEE
Z, ~ECRTRTHIEERLEBFLTERY T, 1
HEH/R, 4BERR 27+ X MERO 3£&42HE
LR, —ERTT2EEINMSVE L, XFO%K
BIARSEL BT ENRE N,

ZHhRUTOLSEMRTES, $iebb, HBRER
FRTESe - & bBAD2L=y PEAWTARETTL,
HRAFEORVEEOHACREZE 2=y tBAVLL
5¢E2bh%, Lird, unitization KO 5 FH K
HEZhTW3 L5k, RRO2L=y FDABRET T
LLTRO=y b ORBDET 2RI, ABROR
KOBRRDA=y bAEBLDOT, BEa=y bEETHh
AAFHRBHENEVBERNEL kb, ThZEH O
XEERG TR, —EE I BELERREh L ERD
HTREDZ, ZhicH LT, —ER1EBELDG LIRER
ERLEVHERIE, K=y POAEDTETHRS, T
L=y FOABENTETT 5 E CRA—DHFELMNBEL
BOBZLENTEHDT, IFOREENE LB EE
2bhd, COBRE, bEvcbESORERRET
EFTWBHTEREBDRV. T, NFHEMI D HEE
RO FOREM L 7D &0 D REPDROA D =X
LARBFAL TV, LL, B0 2 20BEED&ED
DAN=XLTHPAL LS & LD TORLTH LR
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THETE LS,

2.9 ¥&o
§ODRIBERAK SVWTERBTILLUTOLIRS,

1. XRtE®RORE
EEURCESIRIIHET 28, L VBKROIEY
IRiBE LV,

2. BEOHBBEOKE
NE1=y b OERICK ERHEERITT,

3. ¥37/raz=y bOKEE
RVWHEETRYSTAba=y b, 208
&, BEONECHATIEEIBETH 5,

4. BENEROBE
unitization {R3 & W23 5 53, BB CRLFERE
BE2HEATIOTF TRV,

5. BBOKE
BEORAOHBE DT L, TORBTFIATES
2=y bRV, AREROEIIOWTIE, W
ERRIIBOR TV,

6. 2=y FDER
AR—ZANREELRERCR D50, PEBOFEIIEE
CdoTREuY, BAKRAEVWZEZA TRV,

7. 2=y bR
BEETIE, 2=9 MRERIR TV,

8. HEESURIC & 2 XFOABDRE, /N
—BERRTAEBOFMNEEL, unitization K3
THATE D,

3 oyv

MR OLFPHEOTMEN:, HruBa=y b
BV RNVERRD LD RFERBRAL AV EHRE Y,
Healy & ORI b OXFHREER & unitization {K
FHEPFOLEBHL, 8OORBEARER LI, LML
ZhLOMEDOHELD>WTHHT BB LS 5, Hlx
¥ Rayner & Pollatstek [13] i3, BEOHE XL L XF
FREBRE AN EDLDTHLEFEL
Tl b, HHIE, XAFFERFBEL, AHOELCATLHY
RAMEMETWAE L &, FXOELS HWIIEHRLE
BTHILTHHOR, XFERFECREREOTH
DHEMRRE ->TWBZE%DY, TORELLAKD
FGARER LA LR TERVERRTWS,

E£EHHI2, Rayner bOBRESLTLIBR TR
Vo HHDEZ L, EROCEEOFH AR
RARDZEREBCRETH S (o RBRER L IEE
ETHTERESTCAEER EERLTWAY), BhK,

VELBERINEE > TCIRARBEHEORALD D, &
HFEOBRIXCEIThEHPTH, FHPHEOEAT LA
OETILEC BB I Lhkwl, BE, EELE
i, ThEThEHED > REEZHLTWARTTHS,
FARICEL, TXTREFOAHI=XLLD53TTH
bo MHDOFHIXA N = X a2 HEMICTARD Z LILHE
it Lunhd Lk, Ll, ThZhoHEA
FiAORABRLEREHBBERAL, LR BE
BT ERAHLIACTIZILE LT, BED
BYAD=XLZTFRTEZLLTELIDOTREVEAS
5 Mo

TR LEHRR TR TRBCHT I 0THS
B, BARBLEWTH, B (4] @ 1XF (8P &
DhRERQBa=y bOFEL, BRIEOBEHERD
BEERERRL, ¥ o808 L HELRD 2 BREXFE
FRREFASBEL TS, FLEEXFBLHETII,
XFPHEBORABHNRE > TWH T ENHEEIAT
3% (e.g., Shimomura & Yokosawa [15]).4#i2,
BELELAE SN, LS DELEEIRRVER
BBV, BEXREMALE2 =y PEBRLTHS
», EFBEOBWEREULAERRA,, &5 RE
DLTHARTW &L,
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Appendix (& 2RI OH)

A, BEEERAE
The boys’ mother washed their clothes the
other day.

B. HENMEBET 1 &4
The was mother day their wash clothes other
the and.

C. XFMBE &4
Tob hemw’ sotred ysaher thieh dretaos tlc
yteoh hee.

D. AXF/IUFRE
ThE bOys’ MoThEr WaShEd ThEiR cLoThEs
ThE oThEr DaY.

E.

F

G.

U R btk
The their day
was - other boy

clothes mother wash
. t&E
The+boys’ +mother-+washed+their+clothes+
the+other+day.
AR—R7x L&#
Theboys’ motherwashedtheirclothestheotherday.
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Design and Implementation of Teaching Material Presentation System
with Hyper Text

Nariyoshi YAMAI, Kouji YAMAZAKI and Hirokazu NAKAMURA

HBPWERRE LB WTHEM - BEES2RRT 554, ®KH»0H OHP BMHREAVLh T
5, LirL, OHP TR — FOMEDE < kb b h I ->TLEY, HEBERO L > KEBET
FHMERARLAFRERL W E ERBTETH L, FRTCRIOL S hFERAZRRTIRDERA
BEELIEMBRY AT AL 2WTHRE, AYRAT LT, HLOHEMENA—-FF X+ 2H
WTEBLTWS ), BET28H% ) V272 AVTHAE L TXEREMERECRIBT &N
TE5, ¥, AVAFLACRLAN ZERTLI LD, o2y ¥a— 2 KBOEHEER.
BMLLY, HROY A5 ABTEMEHF LIV TE 3, g, HELSHEENHELZAVT, &b

RO EM ZRRTEZLLATETD 5,

1. ¥LBIc

BHEOTERBLLECEVTEN « BRELRTRTS
BE, EMLOHP, X514 F, 3L EF+H%ED
BEEBBERICHRERTVWS, 205, % OH
PREMOIEERIBHEHARTHY, TLEBORIR
VWHTHETH A EORANRD A LDRABCHVLRT
W3, LaL, OHP TR v — FOBBAEL kB e
R ->TLEY, LERLOPRFEMOBETZ & HE
Berd, ZOD, BIEAED LD CEBLETCHEM
PRARLEThERLREWE ERBRETH 5,

—A, BETRIBYDOA VT Y Vv MubEL, £
COBBTCVTRRBRTVEOEFFIEBAHLONS X
Swieh, FLLANSERIATVWAHE LML DD
B5bo

I TEBTIE, ThLOETFABBLLAN 2ER
L, OHP TROLIWERBEAEBR T 2 en ici4 iR
ELEBHRRY AT A2 THRET S, AV X5 4
BNANR—FER LY RATFARRCTELEL TR, &

* BI@Bixobv—szvo=7YVY
*x ZHEH

MRV VIV EBINCEE T LR L > THER
EHEPERRCBRL, EFARBPMOoavEa—2K
HBT2260TE&D, £, EVYAFLTIRLAN %
BRTAZERLY, XARD 2KRERERELFH>MD
AVE2 - FRKBROBHEER - BH LD, RO
VAT AR LAN TEELTY AT AMTEAEZHF L
D TED, BR, XV 25 ATEFERD OHP TR
THETHHIRENDELE2 B LD TE, LIPHRY
CEMERRTHZLLTHETH 5,

2. BHRR AT A

—CHEHF R, RO chEf, BTHERIEL
ORBEBRNEDNL, DL, EHBRIAF LD
FRERDBIVEL -2 RIALOEADRATE, T
EhbIAFAF4TRERY> DT EDLOTRITN
b, Tk, MR AFAREDhZRESR
ERTHE, 2V a—2OBREMINKEREE D,

FIC, BELLEBHRRYATFLATR, 2vVE2—
2 LTZhOOHTERTH3 EEb R A Macintoshl
CX BB LY, Fh, V7Y TERALRA—FF
AP VAT AD—BEBTEEOY « VI RBETES
SuperCard Z i\ 1z, ThiZ, "M R—=FF APV R
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L ETARG AGBATSC || Macintosh licx |,

H EETRE |
"

__________________________________

I
LAN o=~ . -tz q
]
Hp— :
. B,

! Macintosh licx |

M1 RAELLEBEHRRY A7 20K

FATREMEY VIR DEBBCESTE, Zhk
L OBEEhIEMEERBMO T ENTEEARS
fibfégo

2.1 LRTFLOER

RV AF LI ERT & D FRE, 1658, &
BANERD 3 2OFWGh LR ER TV, BTREARK
DWTEHET 5,

(1) FREW

FoRERL, IS CRE S hi-#ME: £ AR
RRT HBRELEOBS T, AV AFATRVIR®
TVEZD L FABEBPLAN KEKE Rl 2 v —
AL T B, EFAREREAVABAKRIY, avEa—
b DRGBES* ETFABBHAO NTSCESR
T HEEXRBINETH S, ¥, fiDavEa—
AEHATHBER, BEXERAY 72T TH
% Timbuktu 2 V5%,
(2) #E=m

R vy - 2N L, BV T b
Y x 7 SuperCard # AW TER I N T35, D5
BECI—FAVE—T 24 ABZTED, =%
RAOTENEBRL, th 2 BRPELBHEELT,
feds, HIERIZFRME BT L EE AR - TH
H, BEHEERTABRESERILRIRLAVEIC
o> Twhhb,
(3) HA B

BB Y Ea— 202 KEEEEBCHES L,
XFEEBHVER BT IR TH 5,
COWARHEED IV E 2 — R EAEIATLS
2HREREREZHVCIOREETHHH, AZTESR
F—ah &, BEHOBMCIZ—BRITH TR ) KRR
BHERZVLEELTHD, ThIETTRELLOEMH%
BRMTHZENTER Y, 2T, SEAMELELY R
5 LT, 8D Macintosh % UNIX ¥ X 5 & (Sun—
3/260fh) LEBIEO Y ¥ 2 — 2% LAN CEEL,

Zhboo 2 KEREBCEMEBEMTED LI LI,
Zhied hEiREROMEsBRCE H T TRY,
PEOVRAT L TEMEIBETHZLLTES,

2. 2 HMOER

A 25 LTI, K4 O0OHEHIX SuperCard ic ki 5
FREMTCH B h—F & LTHRbhb, 1HDOI—F
BEEORBRILFE, b5V I—-F~0) v 7%
Fo X v REMGERIATEY, SRAORER
a5 A SuperEdit ¥ VWA Z &TC, ZhbkHB
CERE L TEM 2 FRECIERT A LN TE S, EFH
KK Y AT A B0 2 EMERIE OHP ¥ — b DRER
PERT AIFELQGIERLTH Y, OHP BB 5EN
DENP Y — I ~DEEOFHEERTHE, LAK
VAT ADOFHBP IR E I TCEMEIERTES LT L 5.

¥ %, Macintosh 77 YV r—vaviynssa
BoOF—~20EHRECERAT S0, fiOTasS5 A
TERLEREY —2 (B4 A—-Y X% 7 TiRi
RAKERT —2) BB ELTFHBATHZLLE
BEAfT% %, Bit, SuperCard TRS VA4 L F 1
FEBL T DD, EHOWMERBIE - RESTEM
R THITHIZENTED, ThODALERY AT A
DFIRAREED 2 BRI > T D,

2. 3 A—H4 9 —=Tz2—2R

FYAFLAOHEIIR 2 RT &5 LEHE ETT S,
ZOBHIEHERA YA v Py, HHEKERAE 2
VE, EMRRA 2 Y, BENNHREERA=a—, EM
REAZ—TEDLLERINTNS,

BHERIRT 5 HEE, EHIERERAR 2 v H2A
WAEBEEN—FROY v 7EBREELZ VERAWEHE
D2OEKPTEE, ZD5H, FiFREMEL1>TD
JEBECRIR - BRTAHERBELTE Y, ®EZBED
LOLBENRVCBEMEREER - ZRTIBECH
Wk, WTFROBETEH, H— FOERZI—VeH
BT RV ECBBHIR TR ADR L vERT I L
(ZO—FOBEE KA VEI V92 TB] WD)
EEDITY, 5l EHCTEMERRLVEIY 97T 5
&, BRLII— FRFRFPELNS,

BB, FYATLARIBEEDO I~ FiERT I DD
REy I REALRTE Y, EMIBEKERMFE 2 vH$
DTy yah-FEay (FERE) 2AV5EBEDH—
FERraysriilEes, £y 7h—-FR2v (IFEH
FERH) ZAVCTRAY y JRER LI — FERDERE
TLENTERE, EHH— FO LY EELBRIRMNT
BTH 5,



A R T R R ERCIIEHRR Y AT AR 89

HAEEH - RENR
v e AT o Z
Garky  BMERA=2T gy o

A A
| Vs N/ N
& |File Edit Go Paletles Obgect Fom Sty&e Slze Efft Speed !ae

WA IE R BIRA
KB

71-(/17"1—%@1%52 HHBETA S >

H—J

H 5k ﬁ*ﬁ%mﬁﬁ

Sun-3/1260

f Macintosh liex
RGB-NTSC || °¢

EBTIRE | {”“1 AR TTIT
. ; . &

Ux?%%ﬁﬁ?>
B2 BfE LI BHRR Y 2 5 & O S F EE

OHPORIEA OHPODOREAR

O KBOBME

OHPDRIZEA

G KROBMOREFEE

(a) {b)

OHPORIEA OHPOMEA

O REOBHORRCER O O RKBOBBORRIEYR
O RBCBEHERB(BIMTI EAER O EBLBMERRIOBRUETI L FER

OHPDOHER

O ABROBHMORRTER
O BBEEHMERR(BYHTI L RS

4

S-S EBCTHMEER.
BRETHIEILUBRT S,

4

(d) (e} (f)

B3 BEMSRS 6L -lidamaim, @~ Fia~or(7,
(billel o B2 P OEET, MO4KII I~ FEFOBFREH CH 5,



90 i BRE - ue EF - pN R

BELRR AT Ama—hk-TED, Wk
BENDRLBIRLLD, B2 L OB TEE - FKL
b3 B L EHA5,

2. 4 HESHDHR

SuperCard Tit, EHERRFICE T A2HELREP
EHBTRBCETE S AETY VA= a—D8fEc LD,
A= FOERYOEL OB TIA TR T 2 — KAV « Tz —
F7o bR ESELRROZE (Visual Effect)
FRVWAIENTED, XVAFATRIAEFAELT
B Lich— P2y o2 TtRRTdo sy, M3
ERT &Y RERE X DHRCRTRT 5 EHHEL
£ho ZDEIRFRIXIOHP PR F A FTRATAET
HY, FYAFLOFED 1D >TWb,

¥i, WREHOEK - fMEavEa—2kFDOY
FTAX— FOBESL LTHEERTED, +—K—F#
fECHEBOMS I L THRIER SR D2 &N TES,
kB, Boavea—2MhT 3848, BEL
HHY 7 bY = 7 Timbuktu OHIR I & b —FIA T
R WHEEND D,

3. RESRT LD

RIELLHHRRY A F ARFER L THALERRVWE
», IRBRCERCEDLIALERER LW, BHEO—
ADBEEREORRCEA LDT, UTTCREOLE
CHB LA Seo TR B,

3. 1 BHERICEHTS5FE

BHERBC B0 AMBEAE LT, 3, BENDE
FROICEMEREET 58S, HEHFERIRILD L
BREFLRD, RENSELTAVCLEEHRIRIOLIK
HULEROI—~FERWAN, Thb2BETSS
BRBERERLETON— FREBENRE, ThikOVT,
BREO I~ FERAVT LIRS R LR T
LA/ FARBY 2 HIEHT 2 HEREL Lh, BER
HhTh b,

YUY I BRAZVORECHELTAERD & 5 IEN
Bbo HL D2~ FREMERRFCE L Vv ORELDH T
DD Y, BHERFTHLERTDTEEVREDY
BEHERMALZERS G, LL, FIATAHEEOD
LZETORZVEERCRAEE Lis<RETH0RER
THHHEMOFMILETCH S, ThEHLTE, A&
BT 5 HRPFRGICHYTIABA-EI»— V2 —FOHK
Hh—FOROD2VRBRBCLTE XHTHHE
BREYTHA5. Th, BHOEMRE kDL, &R

SELTHENCERTEDZ LRI —FLLEELS
EBbhsb,

3. 2 HIHRRICIHT B EHE

BEHRTEFC BT 2R K ELMBERIBEEEDOR
XThB, OHPLhWWThvy— ORI EELENMED
ORI ET 519, BRHH TRV, BCERNS
BEBOLEE CRBENS LB LD, EEOEEIR
EHT A ENTERLE, ZOFERITE 11T SuperCard
BEOMBOEH I D EBbIEN, F1 A 7EBEA
DT 7w ASEHORR « RFBEOERLTOA LD,
RAM 7 1 A7 i EEEEREEOFIA LB Lz,

FTORPOMERELT, ¥y b= 774V b2
WTWABLEDLFEDORHEAIEY, DBV EI VOME
Roh Y WEENRBFELADN, ZhbRWThg
O S#® SuperCard HHDOMETH Y, ;HE4HBR IS
FETHBHDTENT 5,

4. I

KBTI, RADAELL 2V Ea -2 L TR
PHALLEMRRY A7 ARDWTHE L,
Ky RF A2, EEWHEOZRAVELLSMIERED
RENEITEDLRLERI LV, BB
#WLTEBRCERRTY, BRYERTWELWEE L
TWwb, ¥, SHROBEEL LT, 3ETHRRLBER
X A EOM, BEBROET  fERP ¥ FABEBRD
B, B VRETFAHEROHMERE, IVELDAT
TERILB VAT AADIREBE LIV,

SENXH

(1) PEHFRK : Macintosh (1988), [(FEITHIAR]

(2) Silicon Beach Software Inc. : SuperCard User
Manual (1989)

(3) Silicon Beach Software Inc. :
Language Manual (1989)

(4) RasterOps Co. : RasterOps 85/24S Owner’ s
Manual (1990)

(5) RasterOps Co. : RasterOps Video Expander
Owner’ s Manual (1990)

SuperCard



B AR ORBE VR BIRIC X 5 IERRABTIE (V)
(BRI & 2 WA KM OIS OB

H B B} o & 17

Non—-Destructive Investigation on the Internal Structures of Waterlogged
Archaeological Woods by Ultrasound Echography (V)
(Non—destructive Observation of Internal Structure of a Waterlogged Wood
Log by Advanced Method)

Akira ISHIGAKI and Takayuki IGUCHI

A method of non—destructive survey on the distribution of deteriorated region in a
waterlogged wood log was investigated by ultrasound echography.

In a previous paper we found that the undeteriorated hard region in the waterlogged
woods reveals remarkable ultrasound absorptions. And also found that the intensity of the
ultrasound absorption closely relates hollocellulose content in the regeon. Further, in this
paper we found that a total image in the waterlogged wood log was able to obtain non-
destructively.

Therefore, many useful informations may be obtained by the ultrasound echography for
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conservation on the waterlogged wooden objects.
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Internal stress residued in polymers

Takayuki IGUCHI and Junichi ARIMA

Internal stress indueced in plastic-metal composites was measured by the bimetal
method. And it was discussed how to reduce this stress.

The residual stress was caused by shinkage of thermosetting plastics in the period of
curing. In order to reduce this stress, it was most effective to fill the glass cloth in
resin, also effective to fill the glass mat or glass flake.

The internal stress generated in thermoplastics composited with metal as inserts
according to the change of temperature. From our observation it was suggested that the
reduction of this stress was possible by slow cooling after processing.
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Table 1 List of testing conditions and testing results
& i i B
# B B B B + +
HSRA=Ty b | HFATL—2
HBRAB Rt SREL 25T)
25T 25C
l }
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l
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BoHE Ex10| 318 | 1.60 | | 521 | 3.65
(kg ) @ | oo T
b & H # Fig. 2 Fig. 3
B HEX 2.0 2.0 1.89 2.03
(m)
BHFERELRELE
L ok B » 13.67 16.83 7.26 8.17
(MPa)
1 B& ) B& - | i}
# = O ) + + + B
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0T (&%) 0T (&%)
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kb A of# Fig. 4 Fig. 5
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BB RE
L o B B 16.86 7.36 3.38 7.18 5.34
( MPa)
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Study of the electrocatalytic oxidation mechanism of ethanol in the presence
of CdSOs by RRDE technique

Tkuichiro IZUMI, Yasuyuki OHNISHI, Naomi NAKANISHI, Yoshihumi AOI
and Hidetoshi TERADA

The enhancement effect of Cd ad-atoms on the electrocatalytic oxidation of ethanol has
been investigated in acid medium by RRDE technique. Mechanistic considerations give

support to the oxidative desorption mechanism of strongly bound poisoning organic
intermediates with univalent Cd' originated from Cd ad-atoms.
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Fig. 1 Current—potential curves of 1mol » dm™
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Fig. 2 Current-potential curves of 10mmol » dm™
CdSO, in 0.5mol « dm™® H.SO, on RRDE
(1000r. p. m.) under N ;
scan rate : 100mV «s”
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Fig. 3 Current-potential curves of 1mol * dmethanol
in 0.5mol *dm™ H.SO, on RRDE (1000r.

p. m.) under N,
scan rate :

100mV - s*

a) : without C4dS0O,
b) : with 10mmol « dm™CdSO,
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Kinetics of the dissolution reaction of the amphoteric hydroxide in

the alkaline solution. 1

Shusei INUTA, Shin-ichiro SUYE and Satoko MURAKAMI

An ampoteric electrolyte is slowly dissolved in the presence of an excess of an alkaline

solution.

In this paper, the dissolution rate of lead hydroxide by use of calcium hydroxide was
discussed and it was well confirmed by the experimental results that this dissolution
reaction was controlled by the first~order reversible reaction relating to hydroxide ion

concentration.
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Table 1 Fig.3 XY OHE (A2 0HF 37md)

i I P S N )
0 10.01 10.23=C,, 9.95 0.000
40 9.70 5.01 4.73 0.744
80 9.42 2.63 2.35 1.443
120 9.20 1.58 1.30 2.035
160 9.03 1.07 0.79 2.533
200 8.87 0.74 0.46 3.074
240 8.73 0.54 0.26 3.645
280 8.60 0.40 0.12 4.418
320 8.50 0.32 0.04 5.516
360 8.44 0.28=C,, 0.00 ]
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2) WF M| pHEE, 2ok, p. 130 (1963)
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Submerged Culture of Morel Mushroom Mycelium in a Bubble Column

Mikio KAWAGOE and Shin-ichiro SUYE

Morel mushroom (Morchella esculenta me~1) was cultivated using a bubble column. Flow
pattern and shape of pellets of morel mushroom in the bubble column were investingated.

Cultivations in shake flasks were also carried out for comparison with results of the

bubble column. Further,effects of components in the cultivation media were also

investigated.

It was found that the growth rate of morel mushrooms in the bubble column is greater
than that in the shake flasks. Shape and growth rate of morel mushroom depended on the
kind of culture medium. Mycelium pellets grew in spherical for complex medium,while it

grew in disk-like for synthetic medium.
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PE10m, & E150mDH 5 ABABTH D, BEKI
HAGHDIDD ) Xn (AE1m) % 7@K .
7 ANDEREWRTE, BEE2BHRTA1D, ML
- Tw5, BT, BRBEZTO D, £T
PE 8 mOE % v Teo

avFved—bhbELhRRE, SPrRELL
7aAs— (AF0.45um) CLHRBREL, KRBt
Bl EEIOHTELF AR -2 2 —2 K E5T
SrRIhelk, ARhrBEE IR,

SEE R L 2 EROEB T~ 2 2B LD, 7521
KEBREBEELT >
1-2 RBAHE
(1) s5b s, KR & LT Potato Dextrose
(PD) 5, SBUSHE L THEASERSHO—&
HE AW, ¥, MEOEFIIT Potato Dextrose
Agar (PDA) BihoRREE* v,

PDREMIZRD & 5 & LTIER Lo LT OREIR S
H1dmPE Y DETH 5, 3, BHB200g0K T &,
lenfCE5, ZhiC0.8dm DK EZEHEML, 205HZE
B35, BB, F—HYATHT, BRI va—2R%
20gBin Lictd, B KEmMmz, pHE5.6CHEL, £
B 1dm* 35, ZhAPDEMHTS S, PDA K
RO EREMEI=DDTH 5,

BRI OMR % Tablel KR Lz, pHIZ5.8TH 5,
COBMIRIRERE LTIV a—RETIIE, EER
ELTHEEE, RUBEORBEERYEA TV,
(2) 75 2a%%E PTHOBS, BB I-THRE
NBEERL Y FEXEWLED, H-BEDOL > E—B
DEREAFM L CHARELET 52 LixCcehVLoT,
ROEHDIRLT7IAaDLBEME L. ¥9, ki
02RO (PD b, SEED) 2 6HDO7 52
a (500cm® K100em®32HEL, A—+ 7 L—7T
120CTISHREAR L%, FEAEKRO—RER
BRERAPLMOMLTHERE L, CO6fED7 7R
FIREHC Ly b L, BE25T, E&EH140pm THE
Lt Bk 1ETF>75 2 a2B|OHL, &L
DHBT BB R SR L oo LB R AVWT pH,
Ina—AREERE LI, Fra—2BERSva—
ACFAbFy M X >T505nmTCOBRKELRIEL T
KDleo FRELEEKECDWTIR, FOEREGES N
E Lo AREHER, £7 9 22X THHREILS
POERET B LENBILARVOT, FEREMC
BOAUEERIIZOHENEETRTHWIZLE2EEL
e huiebicun,

(3) »—Fi%k AREHHIOLEEXIMOT S 1AL
&Y, USERERERER (v— FEE%) LTERYSB L.

ChEREBCEEAL, FELL
(4) BBRUETORE FARBTR, ERKBTGHS A

Bebsicd, REUEFERLT, 125TTT 5 MER
Hoffbhie, 18 1E305MI0CKMEL, Thi
3EMEVETHERAEY AV, MR, RIRE
wh b OAMKESZEE, E¥, NV THFOLETEAT
TERE T,

(6) HHMOBWEEIUHEE HHRA—-rs7r—-7ick

DI25CTTHERE L fco BALIHE, HhEASY
EERITMELTEMYERXL, KEI—-F v EKSL
LEBEEAO» DRWEREA L, £OB, #ED
BAEP CTed, [EBENCEREIER L TBEC L
720
SHEROKHBEL 2 TREC k-1, TH=H
75 A A TCIRBEE LLERE, FMEAORS LRAK
CKEN—FT v 2BLTHEE L,
(6) TMHw L5/ HERERBCTHYH, B

B2V Y e—~42—% ON+OFF i L T—%
BERF - T,
—ERMEECEECRT LY v 7Y v 7ok b RBK
DX (BEEZEET) 2#H50cm™ 8] L, pH, A a—
ARE, HELRELL, BEONEREEKETT-
oo RBCEERE LTI, BERRTH, 2EHLPR
DL, TORBRERBETRE LI, ¥, Bho—%
FAFULVYIA—-REL, BEHECI > THE L,

2. RBRBRRUBRH

2.1 T75R0ER
PDEHTHBELIRLEFRAVER VY 2B
THOEHL, ERFROBECIBEOEPAMA L
PAggRDO~< Vv v FEFEE LT, Fig.2 i PD# L&
B 51 2 ERMF AR L, EREGCROELLD,
FEAML, PDFHMOHECIHTORME, SREHBO
BECIHI2FETHE 2 Ln0 Db, T, BRRE

Table I Components in Synthetic medium used

Conc. Conc.

Components Cmg/L) Components Cne/L)
Glucose 20,000 |l ZnSO,*7H,O 8.8
Fumaric . 1,320 FeSO4‘7HzO 9.9

act MnSO,5H,0 | 8.0

Ammonium | 2,000 | CuSO,5H:O | 0.16

KH,PO, 1,000 || Co(NOs),*6H,O| 0.1

MgSO,+7H:0 500 || Na:MoOw2H;0 | 0.05
Thiamine

NaCO 1,120 Hydrochloride 0.1
L-Ascorbic 0.125
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BOBEE<L v RS LT W, PiZ, ¥— FEHT
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RFEBALTWi, HAREIR0.29cn,/ s & Lo
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Fig.4 Change in shape of pellets in the bubble column with time

Fig.5 Photograph at cultivation time of 53 h
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Screening and isolation of microorganisms from waterlogged archaeological
woods

Shin-ichiro SUYE and Akira ISHIGAKI

Microorganisms were screened and isolated from waterlogged achaeological woods. 17

strains of mold and 27 strains of bacteria were obtained. Several strains of mold were

anearobics and the mycerium extended into media. Most of molds had extracellular type of

cellulase and assimilated 1-butanol, cellulose, cellobiose and polyethylene glycol. These

results suggest that the isolated strains should be affect to chemical compounds treatment

of waterlogged archaeological wood.

1. #

il

YAEMOREFCRET HIHRBFRPABRIECH Y
REDRENFERTD H, ERRBTORAFHICIILRM
KRET D HER L5 {LPMEHOEROEEOBRE
HBITbh TR,

—7, BEM iR EOARMANEENDH, &
hHoOABETF RN, ERORBTERLTE
DRIWEND L ABAERLPHRE BT 5 oD KPTHR
Fan, FEEVRL O LMEDIC L > TRED TH
BEBBIES»BEEx 5, LL, 2oL+ ARM
FICAEHET L TWAZ ENREERTED, flz
EHEARMORSEE S HEE LTHRYV T F LY Y a—
Nt —TFLTNa—LIc EOREERYELHCE
B¢, TOREMERETHHLENS HHRY, Okl
TALMOERZAEOBRTH EHACET T 5 MEDIC
LB ERLNDIABEROBEEKEDBRENR LA T
%o

C ORI BAHOFLED, Kl L OB EARM O
RFABOMP, BEFPREFOH L LES S OEE
nHBEEbhB, BAO X > KEBE, Kl EOE
MIcRET B HEIRDOWTIR Aspergillus Bl S8 H

NTHEWHLOERDO—2EENTW5, LrL, #E&
LM RET A MEHCOVWTRES LBARIEBOLN
Tkl £ 2T, EELIBBHEAMPCERTTS
BAEHOMR AR5 B THESE LM SVWTHEY
ORIV, BONEEKOMEYRIT 5 L3RR
FAB~OREYEE LI,

2. RRAE

2.1 R %
R VRI S ACFEER, EREFFRART 1

Fig. 1 External appearance of waterlogged archae
ological wood sample (severed)
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Fig. 2 The cross section of sample

732585 bY—HE, BrFAREERUETENSY
FhEhAWVi, 3—v I —AEXE A ARERD
-V I-ATH-FHACTEELL, ¥Rkt ra—2
IV TIREPER L, ToMoRER, HERAE
RV,

2.2 R #H
HEHOSECAV bR RN R REN UL B RT
T D REA T IRERRON L Bbn 5 $HRERHE +#
(Fig.1) »fff L1,

Tablel Morphological characteristics of isolated strains from waterlogged archaeological wood.
Cultural characteristics (plate culture)
Strains Origin (media)
Shape Protuberance Edge Surface Color

MA-1 circular umbilicate undulate rough white MY agar

MA-2 circular flat filamentous rough white MY agar

MA-3 puncutiform raised entire radially rugose green MY agar

MB-3 circular umbilicate undulate rough white MY agar

MB-4 circular flat undulate rough white MY agar

MA-6 circular flat undulate rough white MY agar

MA-1 circular flat undulate rough white MY agar

MC-6 circular flat undulate radially rugose light green MY agar

BB-2 circular umbilicate undulate rough white nutrient agar
BB-3 circular flat undulate radially rugose white nutrient agar
BC-2 circular umbonate undulate rough white nutrient agar
CD-1 circular flat auriculate rough white corn meal agar
CB-1 circular flat filamentous smooth white corn meal agar
CD-2 circular flat filamentous granular white corn meal agar
AC-2 filamentous flat lacerate smooth white aspartate agar
AC-1 filamentous flat lacerate smooth white aspartate agar
AC-2 circular flat repand granular light green aspartate agar

2. 3 HHEONR

SRS LTMY (EFT+X, BRI+ R) R
Kigf, 74 a v, R7F b FFA br—2%EK (P
DA) $i#h, a—v I—VEXEH, 7RARITFVEH
R, SRR R EENICYRT L, AMBEL D
YR %GI0 L, BEROTREL Z DY R 2 EE PR
HICERET 2 ke, oV ¥ ERKCEE L BRER
D _EFER IS BT o0 EY Ao, BRI,
MY #1225 CTH Z L, MhoiFix30 TTT -1
BEEE, RE Lo 2RHESCE LM R
Liss

2. 4 Bt

MgSO,+ 7H,O 0.2g/1, KH,PO, 1 g /I, CaCl,

0.1g /1, KCl 0.3g /IDEKREH FERIF %
0g/1EBEO5Eme(BL1—742 /7 —ni320g /1
Liste 5 g /e 20T #Et L1,)30 T, 140rpm T
18R VR L, CREGERZ, SHRYL
10,000 g, 105 feladtOsr B2 1T W 3B LBeiRiR, 35 h
THE#E %80 CTH AR, FRLTRD,
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Table2 Plating medium of growth

‘Sample Medium(*)
A B C D E F G H I J K
M A -1 - 4+ 4+ o+ + 0+ o+ o+ o+ o+ o+
M A -2 - + o+ + + + o+ + - - -
M A -3 - * + + + o+ + + + o+
M B -3 - + o+ + + o+ 4 + + + o+
M B -4 - + o+ + + O+ o+ + 4+ +
M B -6 - + + + + o+ o+ + + + -
M -1 T S S S SR S &
M -6 - + O+ O+ o+ o+ o+ A+t
B -2 -+ o+ o+ o+ O+ -
B -3 L I S T SR S R e
B -2 EEEE I T T S N
cC D -1 - + o+ + + 4+ o+ + + + +
c g% -1 S
[of -2 - + + + + o+ o+ + 4 + -
A C -2 EIEE T . S T T T S T
AQ@ -1 B A
AQ ~2 R N T
+:growth -:not growth
(")

A:Cellulose-soil

B:YpSs

C:Qatmeal (for mold)

D:Potate-dextrose

E:0atmeal (for actinomycetes)pH 4

F:0atmeal (for actinomycetes)pH 5

G:0atmeal (for actinomycetes)pH 7

H:0atmeal (for actinomycetes)pH 8

I:0atmeal(for actinomycetes)pH 9

J:Catmeal (for actinomycetes)pH 10

K:0atmeal (for actinomycetes)pH 11

2. 5 B¥EHORE

2. 5. 1 wA5—EEHE

A7~ EERORBRIU TR T, AT —
HHEERENIZG P AR (KHPO, 1g/l, KCl 0.5¢/1,
MgSO,+ 7H,0 0.2g/l, CaCl, 0.1g/l, $#&&HEBE
A B —R20g/l, T bV T5g/DVEH I, EIE
#T30C, 4—16BM, 140rpmiR L VEELEBLL
FeRE#RI210,000 g, 105RELARER TV, LldHE
BEEW & Lic, 50mM U vEESK (pH6.0) 2.0ml,
BREro—20.022g 2 REER LEAMEKO.2nt%:
HINL, 24B5EHR b v LRIGEREL 288 % 7 = / —
AEREYTHET AL LR L T T — HERER
Do

2. 5. 2 59h—HiER

MY #1530 C, 6 —17HM, RMVERETWB
b - #EHIZ10,000 g, 10RO SHERITV, EIE
BPEBRBEE Lz, 7 v — €I, 300mMY vER
B (pH7.0) 1.0ml, 24.6 M4 —7 3/ TV FE
Y ~0.1ml, 240 units/m/*—*F v ¥ —+£0.1ml, X
A6 MEPBAERL, ChicEBER0. 1 % Hn
L, 30 CTRM X500 nmTORKEDOHKA L D ER
THEX/ VAIVEREAET AL L RO,

Table4 Concentration of free sugars

Sample Culture time(hr) Concentration of free sugars(d)

MA-1 215.6 3.84%10°°
MA-2 3712 1.60x10°*
MA-3 180.2 [}

MB-3 371.2 4.02%10°°
MB-4 215.6 7.36x10°
MB-6 275.6 1.46%10
MB- 1 3112 4.08%10 °
MO-6 371.2 1.34x10°%
B®- 2 3712 3.26%1071
B@®- 3 3112 9. 171077
BO-2 322.6 3.46%10°*
cD-1 215.6 2. 14x10°
c@®-1 371.2 1.53%10 1
c@- 2 275.6 1.63%10°4
AC-2 371.2 1.34x10°*
AD-1 3n.2 1L5Tx 107"
A©-2 322.6 1. 74%107*

Table3 Assimilation of carbon source (g)

Sample Source(*)
A B [ D E F G H
MA-1 0.009 0.042 0.038 0.004 - - - 0.397
MA-2 0.005 0.000 - - - - - -
MA-3 - - - - - - - -
M B -3 0.026 0.006 0.035 0.002 0.010 -  0.083 0.484
MB -4 0.011 0.001 - -~ 0.002 - 0.023 0.432
KB -6 0.041 0.909 0.007 ©.001 ©0.014 -  ©0.140 0.501
M®-1 0.037 0.002 0.020 0.003 0.00% - 0.427
H©-6 0.009 0.043 - - - - - _
ng—z - 0.002 0.025 - - - -
B®-3 - - - - - - - 0.506
cD -1 - - - - - - - -
c®-1 o0.010 - - - - - - -
c®-2 o.018 - - - - - - -
AC -2 - - - - 0.005 - - -
AQ-1 - - - - - - - ~
AQ-2 - - - - - - - -
-:not assimilated
*)
A:glucose E:galactose

B:cellobiose
C:arabinose
D:polyethylene glycol

F:l-butanol (208/1)
G:lactose
H:1-butanol  (5g/1)

3. BREEE

3.1 EkOSEE

SR VYR RFig. 2 ERT X Yt HEARHRR
OREBRELE L ESA-DO 4 DOWBF RSV
feo THB4DORNE D FEHUKOEKIB LT,
ThLRPHRSTOERVES HITHRIME, 275K
BEEHE IR, ZhbOEKENYSE L D B R
KEF LTI Db, ARERFEHAOKE ENAEH LD
SOMRELHUEII TRV, LAL, BEAHBERT
DEFRRBRE L E2BHRT 5 L0 VMRS
SAXLIZADTRVWrEEDbRS, £2TC, SEI)
CEICEE LTUBORF 2T > T
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B o RI-EROVBEWEE % Tablel1 ikt ZD
w74y CB—1, CD—2, AC—1, AC— 2D 4K,
TR RIS R 2T L ER 2SI LT
£FTH &0 kKA R FORROEEEE LT
o Tt, FEHMTCOLEFRR S Table2 &Rdh, XK
Wy OEKETEE pH 54.00H11.0F TLIAVWHERK
o T, ¥, BEMERLL 4 SOBEKIIMYHE
KEMTHEERT O LEARSAT R 3 Ic i
FEELEBIFRNCEFER L. ChiIEBRGSED
L 5T RBRBIC & > THEBERENET AFTEER D
»HEEI BRI,

3. 2 SHBROE(H
DEMEROBE X0 T AV a — ekt S E{e R
Lico H#REFFRCTHERE, BOonCHEEZERERY
Table 3KFRTH, FAa—R, TIE)—ARERI
HETHBIRREFEUNC RV zF LY SY a—n
R1—727-AEELELLTEY, ThblLadh
AvWTHEARRELE.RTTS &, {LEHONH, TR
DOFERED DB E V2 B,

3. 3 SHEEROBRAM

S LULEKOBEEA NV T —EBIVS v I — ¥
HEREE LINT v h—EEEE>VLTRAEVWEEZ K
ot UL, Tabled KRT X5 MA—3HER
CEEHTENE—A0F{LBRELA, AbLhOM D
TENn—ARGRLTWEbDLEBbhb, £FYY
INa—ACTFALTa—%2AVIBEECERE I <
bSS T4 TR LRI VI~ ARk B Y b — R
DEHERZED ORI o, Fra—RPknEA—R
MEIDIRELBETEANR—RAEFBL TS D,
¥4 L/ MR ER R AR LT B0 Tk kv
MEBELbhD, B, HARRROMMKHBENE L,
BN LI EEREERRROhich s, §881Z, &
5—ERICKDBERE I n= 57 1 —KEBHIG
EFYOERERTN, EBVLETH 5,

LA ED & 5 i LRk OB ORERIE M 2 BRE
Lic&kZ A, ZhbidEyhdid & bHERROREE
hECYBRYRETIENREERL, ¥k, ChbH
£ AR ERREL W T AREARFRTEF
THI LR LAFEIN LI OLTHELDLEDRS,
Zhbk, E@ET 5 CRoBRko &mAHRAN~

DEERB I £ Oft, FBANRERBORLES &
URBEYOFHBLBETH A5, i, HERH~D
BEMOEBYERET I R L IBRAE, HEYEA
BilnELLhSH, ZOLDLRIhOEEORE
REHREMELYHLIA I Lt hille bty

¥, AR CROBEALAERC>VLTHE LT
few A, White bPRBBh LB+ kckhhlk
ik EOHMHENEE LTV & 2BELTEY,
MEEFEEHOSLPRFCEELRIFLTWS I E
bELOND, 5, THLHMEROBRELECRL
e ->wTh, BHTAHTETH S,

# =

IR ICREREADS GRIEB) OB ER
T - ERHERRRES TV S, ZZMRLTE
B 5, AWRELETTICSL D, RERELAHR
BHE R L TRV LS RE SRR oBRE DT 4
BB LET, T, ZOWMKRTENELE
LTHKRERE LTHEVWLER %8 (B EHEl
EURLSHEREREN) , FIRE B, REELZT
ERASHREEBRERN AT 5,
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Immobilized Uricase Using Porous Polyvinylchloride Membrane

Shin-ichiro SUYE, Hiroko TAKEGAWA and Shusei INUTA

Uricase [EC 3.5.1.5] was immobilized by crosslinking of hexametylenediamine with
glutaraldehyde onto a porus polyvinylchloride (PVC) membrane. The properties of
immobilized uricase membrane were examined and compared with the native enzyme. The
stabilty of the uricase was improved with immobilization. The immobilized uricase was
stable from pH 5.0 to 10.0 on 1 hr incubation at 30 T and stable at below 65 T. The
pore dimensions of PVC membrane were from 1 to 5um, determined by SEM photographs.
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Table1 The effect of hexametylenediamine con-
centration on the amounts of immobilized
uricase

Hexametylenediamine Amounts of immobilized

concentration uricase
&) (units/ ci’ membrane)
None 0.014
0.2 0.020
1.0 0.020
2.0 0.023
T |
$ 002 [
= AN
c l yay A_@®
3 \\ A
=z A
> 0—O0
]
o
@
(o]
o
.l
2

1 | | 1
20 40 60 80
Time (day)

Fig.1 The storage stability of immobilized uricase
membrane. The membrane was stored at
5T in 50 mM phosphate buffer (pH 7.0).
Symbols : @, 2% hexamethylendiamine ; A\,
1% hexamethynediamine ; O, 0.2%
hexamethylenediamine.
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D LEERRDLRBRWHRAFHTAF LY IT I VEHEM
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o
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~A9§sg N "
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Fig. 2 The leakage of uricase activity from the
immobilized uricase membrane during the
storage. The experimental conditions were

the same as those of Fig. 1.

(units /ecm?)

Activity

1 1 A
20 40 60
Time ( day)

Fig. 3 The effect of buffer solution on storage

stability of immobilized uricase membrane.
The experimental conditions were the
same as those of Fig.1l except for the
buffer solution. Symbols : O, 50 mM phos-
phate buffer (pH 7.0) ; /A, 50 mM phosphate
buffer (pH 8.5) ; @, 50 mM borate buffer
(pH 8.5).
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30 40 S0 60 70 80 90
Temperature ( °C )
Fig. 4 The effect of temperature on stability of

uricase and immobilized uricase membrane.
The enzyme solution and membrane were
subjected to heat treatment for 15 min in
40 mM phosphate buffer (pH 8.5). The
enzyme solution and membrane were then
cooled and the activity remaining were
assayed.
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Table 2 Comparison of native uricase and immo-
bilized uricase membrane

Immobilized  Native

Thermal stability below 65 C below 50 C

Thermal stability

at 60T 100 % 7.4%
pH stability 6.0-10.0  8.0-10.0
Long-term stability * 80 % 63 %

*Samples were stored for 15 day at 30 C. The
remaining uricase activity was measured at
standard conditions.
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Relative activity (%)
[3,]
?

1 1 1

40 60 80
pH

The effect of pH on stability of native
uricase ) and immobilized uricase
membrane (——). The enzyme solution
and membrane were subjected to heat
treatment for 1 hr at 30C in various pHs
buffers. The enzyme solution and membrane
were then cooled and the activity remaining
were assayed. Symbols : @, 100 mM acetate
buffer ; /A, 50 mM phosphate buffer ; O, 50
mM borate butter.
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Fig. 5
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Fig. 6 SEM photograph of porous polyvinylchloride
membrane.
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and Motor Abilities
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Shakespeare’ s Theatrical Technique of "Play-within-play”
(In the Case of A Midsummer Night’'s Dream)

Kazuaki KAMIZAWA

The “play-within—play” is one of Shakespeare’ s favourite theatrical techniques. In his

plays such scenes have more significances, more than additional ones. Taking the example
of A_Midsummer Night’ s Dream, I will try to show how the playwright makes “play-within—play”

work to doubly parody the theme of love.
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i EEoin S LBy, TLE->TLEI>EARALD
DITEBALYEZNLIILORA 2D, KiELITL -
LHGAR - BIRMh O L, TEERETEE] R
L, DFVRICHEMAEN Ny E—2V Ty v I * i
T, COZFROBED LE2ERAT A, [FLx21]
DOFEEBCIEAD VIR TR WY, wElhhira
h, [4RE-LOREEOEVLIRTER] L0H5ED
ok Y 788234,

DI, YA AT IIEFEEY, B ¥
hlLeELTTRIEL, B>RAOHEAL LT,
2% Y, EFBTLELE, BNt Ehd &
TEHOBBRL VED LR LY, BlhBIORRT,
ZhITCOZTFEOEFINORALLDOREDTT, %

B

OEINDDIEAZ, DD TIAPEIFEEL
T, BEREhEL DK, ¥DAT, HOZOFERR,
BRESICEUIEREZRLCAE0-TH, LR
KWTHHH,

DV RAvTOESy VAL v —XhD & ABRERYE,
FHFEBCERTHIER (V714 R) ORMEEVL,
BREANYT LTI A 2Rl BHEhS, #
DIERDANGER KB F 2l YV F+— F 3t
AT~ LA DREEELEL LD,

P REVORBELT, RALLRATHLEREHE

LTELAK, BATE, BRTThhrY»HV1H, &
BEOWANERERTHLIOADLZ L5 E L,
Y EHRu—< DALY 1T 1R (B.C.43~A.
D.18) D {fiFEIET, HEROMBEEHRE1ISBOFILE
KB LIz h D, 1567 T —H—+ T—AF 4 ¥V IH
WERLZDOHN, A F)ATELFEEhIe Y247
AETHEEVRHLATHIE VL,

Y CoMBE, v 42 AETORARE, TOBET
ZAEEEOIVERVLEERDbNRE, —ARENRE
{ah, —ARMITEREZ LB LV, TBRKRA
TE%] (a¥yvrFey—y7) HZ®] (£
T TEYrAFT) HEF, BOLRDTEMAL
DTRENIED D b

D REFFROY 2V « =L OED, EORED
WIMBFORNT, YA 7AETDIEE, (b
NbhOFRTHEEZM->TWBE A5 A EHR->TH
Bo BETHTRRINLENL D - on, Bkt
FEDL, 1596FICEED S BRIFEAE, WTIhicl
TH, TD X2 AHH, CORKBROUEEORDY
Brobd, hkhWioThS 5,

9 MmpEHLTR, ¥Rl THRCH-2D,
‘ol Lidé, ThEACHLTORYEL, &
LLAKELTAED, he [hEE] &L, ¥
V7B LER, BELEENRRKELOLASD
L, ThERAUEZIDTH %,

(BEW)

Text: A Midsummer Night's Dream ed. by
Harold F. Brooks (7 —F viR) BEAEBRIEE
[l P
For=472e78A] gER B GEREHERRD
TERHWE) A v 1 51 v RE, EHFFR - EELE
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Caxton’s Two Editions of the Mirrowr of the World

Kiyokazu MIZOBATA

William Caxton’s Mirrour of the World, which is the English translation of the French
prose version based on the thirteenth—century French poem Image du Monde, has two

editions: one was published in 1481 and the other in 1489.

In this paper, on the basis of

a minute comparison of these two editions we describe their morphological and syntactical

differences in order to ascertain whether he developed as a translator as he went along.

T4 VT A Fy 2R YHRFHELBRERIZ20L
LRDELHN, TORTHE2RECHK LILIERIL,
Game of Chess , The Mirrour of the World, Reynard
the Fox D 3B TH 5, L ORRLHT LLIEREK
PORIMELTHEERXBIONEETH - L URFEE
W, B2RETCHEEhIE WS Z iR, ThbofE
AR b > THBRFFER LTV LB
BA3DEEL B, The Mirrour of the World B3 LT
BETREZLIL, FRODIERRVOERTD BT
PODBEETCEIALRELIPOEHERTLLE L
5ILTHDH, REERS T VEOERHKEELFAS
BB YIRS, B The Mirrour of the World D&
B & Te o 7z Image du Monde DALEBCUR A F + 7 A b
YHERCBAR DR, ENERE L TURORERY
Sl AR OLEREEEFIRBL T2 LDH
WitidotehblBbha"Y #+ 22 VRELIKY
MBI Y LA b I VR —CHIRT %, #1IRTHD
FIRD I FIZE 2 WA MBIF R T 5D TH B, 1
R, B2 &b folioTH AN, H1RIZI00 leaves b
LD, type2? CHIRIEh TV 3, —HE 2 K288

leaves WEFEE N THDY, FEFX type6 k- T35,
FRTRIALZODREZFENCHERFTH L
L > THEROESRYASL LT 5,

The Mirrour of the World DB 1R & 58 2 IR % BT
BLERIS>TETRML DR, FHIRKERTHE 2K
TRBENIEBLEVEWHZ L THBY, BEH L
BuvbHh 58RI and, that, the BB H I %, and
20, thati P, theid P &MEETh HH, BEHNAVD
hBHER, and Tk 2£%, that TiX61E, the TiX5
EH2ROARB LRI DBV, T, LEXTBRAR
BEDright LW HEOHE, FiHEFECIL ryght EED
hAEZENBv, COLIRBAEET-i-LELRS
EATiE, IR CRBAREERZR-i-LBoh 300
BTHHH, F2RCRBIREIRLY-y-LBbh
EHEDHREDTH B,

The Mirrour of the World D 1 ROK#» 515
leaves T2 2IMEHMBLIBERE2 T LDTARD L,
120 S LB BV THERA DR, F1IRTR
-i-&8bh, F2RTR-y-LBLRIERHEE
S HBHEORVECY B KDL >EBY, &
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hOOTRF v 7 A b VEASBBWEEXY#EDIN.F.
Blake #& Caxton’s Oun Prose i e S hica v a—
XV ATH% A Concordance to Caxton’s Oun Prose®
TRIENRTRB L, EXRT &L HK figure, with,
without ® 3 ELISMHIT RTava—-X¥ v 2T}, -y~
TEOLRIEONBIBFELRRD - I,

The Mirrowr of the World ,

P [ Caxton s Own Prose

~ji-|-y-|-i-[{-y— —-i- -y-
thing 23119 7135 12 47
wise 13 (12| 025 6 28
without| 20 1 0121 18 4
will 12| 6 117 8 22
said 14 1 3|12 80 214
with 14 1 114 55 24
wit 81 41 3| 9 0 5
like 6| 4 1 9 6 23
abide 7 2|0 9 1
till 9| oy o 9 1 2
figure 7 0 0 7 7

B£5, BESFAREEE - BESFFERESVWTH,
ava—HV/ATCRE—ing®-idLhb-yng® -yd D
HRREPREESRONS, ThidB 2RO E—3
T5:, DEOKECRIBY, E2HOFHF+ 7R b
VORBERIRBLTW3EE LS, L L, fERE
%38 CCHI 3 %35 CH 5 people, philosopher % 2
v a—#Y X TCR%& peple, philosophre &&Hh 3
$EE D people, philosopher EELNIBELIRV-D
X LT, E2RTCREFELTHVOhi: peple D 1
BILIAH 2 TEEE & b 3T people, philosopher &&bH
T» 59,

BIREB22IRETNTRE LIKR, EroRP:
B < L2608 Rl Licbhic - TRENR RS iz, (Appendix
BR) tORTHEHERELLIPOTEEDSVIIFEEL
LLBLBOhIRAXHIOEEZLHEDT WS, ThHD
BOOPTE2RMORY B BECDIEFE>T 3, ¥
LB 2MCIEF LOR Y AEAEhD, COLILHE
£ {5 ,0. H. Prior DRDEERMEEF T 5,
“On the whole it seems as if Caxton had taken
greater pains over the first issue than over the

second, in which misprints are numerous and

i%_

abbreviations far more frequently used” o
Lo Liesid, E2RCRFIRLOFEZMERLE
DEBEEBLTIO2A2L7EREh-LELDR
5 REERP VOB B,
And thus shold they be more easyd ...
(8 1 Ififo.90)
And thus they sholde be more easyd ...
(FB2kK)
LEOANRT LI, FIKOEEES +VOEREC
HE2RMTRIE~AL DTS, KOBFDOHBE, E1R
BABOEINLDOERBOERRAR L ->TWAE, F2
MTREED LoRRACEZRZ LA TS,
helle hath his beyng in the most lowest

place ... (81K fo.56)
helle is beyng in the most lowest place ...
28

BEOVNVTHLROBD L > EHBHRL DD HEE
ZRVES ETHERNREL b BIiE, “BEV »
7 maynyes (5 1 fK f0.93,v0.), maynee (381 }K fo.
93,vo.) REERFEhEN I ESOMBT 50, 2
IR Cid seruattes, seruatute KEZ bR T3,
eI The Mirrour of the World % 2 RIS 1 iR
HANTREDSGIRET 25, LinLichih, HER “A
Note on Caxton as a Publisher and Translator” @
DR CRRIZEHRBATZ LI, HECEBCIER
PEBINAE LY TELMY “plain style” THREA
EFTBF X VAL YO— PR ELFY I ANV IHR
D—ERBNOPLF IR EFE 2ROBET L > Tz
FYRTBMIDDTHS,

Notes

(1) Oliver, H. P. 1966. Caxton’s Mirrour of the
World EETS e.s.110, Oxford University Press,
pp. v-vi B,

(2) Needham, P. 1986. The Printer and the Pardoner
Appendix D 28
FYIAM/PRYFVOY 2 AP VAR~ TH
B L -ARPrcAWIEEFIE, Typel~Type8¥ T
D8EECHI L ENTED,

() HF1KE W2 HDHBIL, University Micro Film
Internationaltt CEIEEhi-<f 77 s V&

(STC 24762,24763) %V TEI -1

(@) HBBEORVWEDOFT, ML b-y-L&HNS
HE D@V b O ithim, might, if, nothing,
king, lifedTbhb, ¥, BEHRLL-i-&&
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Lbh 5B OB b Dicidtheir, which, right,
science DI b B,

(5) Mizobata, K. 1990. A Concordance to Caxton’s
Oun Prose Tokyo: Shohakusha.

6) 2R HET % peple BROMIETTH 5,
This is a londe moche riche wel pepled ¢
strongly garnysshid.

(7 H. P. Oliver(1966), p.vii 8,

(8) Mizobata, K. 1991. “A Note on Caxton as a
Publisher and Translator” Studia Anglistica
No. 7, pp. 3542 B8R,

Appendix

The Mirrour of the World DS 1 [REE 2 IROBH D

EREBRVETRTORBRROBEITH 5, 1RO
folio BB EIWTFIELThTW5, RADH 121§
Br (TRES) OTEE2RTRE > h>THbEh %R
Pt & TR, RAOCEMCAORRA G LWBER,
“¢” TEINTWD, BIREE2HFOELLIDOHE
YREDBRERDWTIE, BoTWBHOMROMMER
K ‘%” BP0, mRELE->TWAEEE, AHK
“X” pEERTVA,

fo. 2, vo.

of theyr grete vertue

(the)

Of dyuerse Ysles

(0*)

Of the maner and condicon *

(condicio)

fo. 3.

xxxij*
(xxxiij)
fo. 3, vo.
Here after is sayd
(Hcre)
in his tyme
(¢ his tyme*)
fo. 4.
Anncyent men*
(men)

Other vertuouse ocupacon®
(occupaci®)

fo. 4, vo.

fo.

fo.

fo.

fo.

fo.

fo.

fo.

fo.

and seeyng of it
(sayeng*)

Ixx vij chapitres
(¢ xx*)

brynge it in to our maternal tongue

(8%

VO.

vnresonable beestis
(vnersonable*)

YE ought to knowe
(WE)

vQ.

bus* his nature was
(but)

Vvo.

suche thinge shold
(things)

Vo.

in an only hour they faylle
(one*) (o™
that ne* semeth but a right delyte
me
to them
the glorye and honours of this world
(henours)

he can not ¢* their malices
(know)

ben alle called Rybauldis
()

.11, vo.

12

the vij Artes liberals*
(lyberal)

on the* other side
(that)

.12, vo.

euery nyght and day
(¢™
and to carayn*
(carayn*)

for ¢ talegge their hungre
(to*)
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fo.13

fo.14
fo.15
17

fo.

fo.18, vo.

fo.21, vo.

fo.22

fo.23, vo.

fo.24

fo.24, vo.

fo.25

fo.25, vo.

fo.26, vo.

Wherof they muste
(the*)

alle had created of nought
(hath*)

they were nothing couetous
(not)

they that wold not bileue them
(thoo)

after they fonde the sciece of
(theg) (they™®)
musyque

Thenne ought we knowe

(to)

so that ... he myght shyne
(that so*)

of alle thynges
(thynes*)

Here foloweth of musyque
(folowed*)

of other parcyal
(their)

that ¢ ther is noman
(that*)

so moche perfoude science
(profoude)

Thus ben not sciences muable*
(muable*)

behoueth nature to be ¢ * firste
(the)

may be called therfor a moster
(many*)

alle their lyue* yong
(lyfD)

other lye* longe
(lyue)

® W

fo.27

fo.28

fo.29

fo.29, vo.

fo.30.

fo.30, vo.

fo.31

fo.31, vo.

fo.32, vo.

fo.33

he employeth his tyme
(employed*)

This knowe alle men certaynly
(knewe*)

the only lengthe of a foot
(ther*)

whan thangels ben comen to ony man
(angels)

for to saye ¢ shewe their message
(messaye *)

thangele repayred agayn
(repayreth)

whan he was awaked

(is)

from vnder therthe
(erthe *)

what foeuer parte that a ma wold
(pate™®)

so that he shold come vnder vs
(sheld™)

holde his feet ayenst oures
(oure*)

ffor who* moche depper one delueth
(who*)

whan it shold come in to the myddle
(™

eche stone shold come in to ¢ * myddle
(the)

of therthe the other shold be
(¢®)

who that myght beholde by valeyes
(how™)

the* other tweyne

(that)

sawe an horse renne vpon a grete
rennyng)
mountayne



fo.35

fo.35, vo.

fo.38

fo.39, vo.

fo.40

fo.40, vo.

fo.41

fo.41, vo.

fo.42, vo.

fo.43

fo.43, vo.

—Zo0% vy 7 A b ViR TR0

he wente an only paas
(ne*)

that is in the myddle
(9™

here is represented
(represeteth™)

of precyous stones
(procyous*)

of other richesses plente

(6%

merueyllous delyure
(meruyellous*)

vet is ther there another

(¢)

they ben honted far* to be taken
(for)

ffor ofte it sleeth the lyon
(of*)

to whom this swete smelle greueth
(the)

whan they see their blood shedde
(the*)

and fnght* in alle places
(fyght)

vpon tho men of copper
(the)

that other he leyeth to the ground
(¢™

whiche be named Tygris

(6%

alle the fight of hym that beholdeth it
(it beholdeth*)

In this contree groweth a pese®
(pese™)
whiche is so hoot that it skaldeth
(¢)

the handes

fo.44

fo.45, vo.

fo.46

fo.46, vo.

fo.47

fo.47, vo.

fo.48

fo.48, vo.

fo.49

fo.49, vo.

fo.50
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whiche is iij daye Journeyes of lengthe
(dayes)

ther ben therin many_peples
(peoles*®)

he is alonge on the back
(¢)

whiche is named pellicane

(¢)

cometh agayn to fede them

(fynde*)

Another maner of peple ther ben in
(peoole
this prouynee

the holy sepulcre of our lord
sepulture
Thesus

on his backe groweth erthe and grasse
(growrth*)

Hero* foloweth of the trees
(Here)

the sarasyns saye

(¢%)

in this right noble paradys
(¢)

we make an ende of this purpoos
(prupoos*)

Sapronye *
(Saxonye)

another grete ryuer
(gtete™)

the londes of ghelres Cleue
(Cleue ghelres)

entre in to the see

(to*)
mase depe x| myle longe in the see
C ¢* )

¢ deuysed_ the londe
(uydesed*)
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fo.50, vo. fo.58
the difference of musyque the blood of a man gooth and renneth
(or®*) (rennth*)
the maner of meltyng* of metals fo.58, vo.
(meltyng*) that js * put forth so strongly
fo.51 (it)
And be not admeruaylle out of therthe
(uot*) (erthe™®)
in this present booke weyeth it lasse hoot and lasse
(¢) brennyng
fo.52, vo. fo.59
in their shepe* in the yere
(slepe) (a)
fo.53, vo. fo.59, vo.
And also ¢ is so forowful the water of this see semeth all reed
(he) (semed™®)
fo.54 the nature is moche meruayllous
in a* water that he hath to fore chosen (¢)
(the) whiche is called the pytte of dauyd
he reneweth his lyf ¢ %)
(byl*) it brenneth all that it toucheth
fo.54, vo. (is*)
by thy* shadowe f0.60, vo.
(the) ffor the ayer
in lyke wyse (¢%)
(¢%) fo.61
fo.55 all his fauour
ther ben seen at eye (")
(¢*) fo.61, vo.
only ¢ by nature we put it out ¢*
(but) (agayn)
fo.56 to whom %11_ev)@z the lyf is sone
helle hath his beyng in the most fynysshyd
lowest pl::e fo.62, vo.
fo.56, vo. And also lyke a candel
the stone is drowned (¢)
{drewned*) in thende she faylleth*
fo.57 (falleth)
Thise ben the terryble gehynes f0.63
stynkynge
Tsxtyn_kyk?r%ge*) as of a cloth
there is the fyre (¢)
(¢% ouer this fumee
the sayd abysme that ther nys (the)
(™) fo.64
fo.57, vo. so asprely ¢ sharply
he goth eu from euyl to werse (shdrply*)

{gooth) (¢ *)
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fo.64, vo. fo.70
the noys herd what it be that may not be seen thurgh
(yons™*) R TR%E
fo.65 wyth the firmament round aboute
And now ¢ * shal cesse of this mater (n*) (aboute roud™)
(we) f0.70, vo.
fo.65, vo. ¢ they that be vnder vs in the wynter
it was made of clene purete be ouer vs in p somer
(clere) (B2RTRRELT Wb, )
the whiche be moche clene aboue the mone
(mnche*) (aboueu*)
al the the erthe fo.71
(6™

to goo alle alway
fo.66 (¢)

ffor &ff* s)omoche that it maketh his the sone whiche maketh

cours (whih*)
Thus may ye vnderstande fo.71, vo.
(we may) so longe til the sonne ariseth
fo.66, vo. (¢)
whiche greued alle humayne legnage fo.72
(humanye*) til she be al failled
the other were not knowen (fayleth*)
(thr*) fo.72, vo.
they be named Mercurie and Venus at* doth the Sonne
(™ (as)
xij tymes therthe is bytwene them
(tyme*) (ther*)
fo.67 fo.73
this fourth part whiche we calle the eclipse of the mone
(¢) (%
in ¢* myd marche This eclipse procedeth
(the) (eclipsis*)
fo.67, vo. fo.73, vo.
on this day shold men do thyng* Alle lyke as of a candell
(thyngis) (¢*
whiche is the last planest * the raves of the sonne
(planete) (raynes*)
fo.68, vo. fo.74
thw* the daye cometh bynethe the sonne
(how) (6%
fo.69 fo.74, vo.
%)r1 ‘to make you vnderstande of the whiche may all thinge chaunge
clipses
(Ecplises™) (made*)
fo.69, vo. at is* playsir
the shadowe of P sone (his)
(0e*)

by astronomye
(astroonmye*)
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fo.75

¢ thought in hym self
(though™*)

or of a grete derthe

(™)

of a grete derthe or warre
(of*)

fo.75, vo.

ben to come

(¢™)
, ¢ alle that is on therthe
(to*)

by the werke of
(werker*)

fo.76, vo.

fo.77

who that wille not thus byleue
(byleue thus)

what it is in the cours

MR & DR

and apparailleth the trees wyth leues
(apparylleth*)

in one yere than in an other
(that*)

more desplaysaunt that* thother
(than)

hath sette euerich in his propre place
(eeueriche*)

fo.77, vo.

fo.78

in one somer as in an* another

(9)

yf none other had no power
(hath*)

than ony other of his peple
(the)

fo.78, vo.

fo.81

the world all round aboute therthe
(aboue™®)

they fonde it moche more than all

therthe was

where neuer they shall be without payne

(they neuer)

Of whiche Julius Cezar
(suche™®)

fo.81, vo.

that we ben most bounden to serue god
(thet*)

in witte ¢ in strengthe

(¢)

shold not haue had lasse meryte than he

fo.82

f0.83

fo.83,vo.

(¢%)

for the scyences
(theyr)

whiche all made ¢ of whom alle good
thinge cometh yet his bookes approue
hyely that ther ne is but one souerayn

(FE2HTRZIOBFHELR->TV5, )

the Sapyence
()

alle their books were in grekyssh lettres

fo.84

(

fo.84, vo.

fo.85

(the) (there*)

so that ther myght abyde none

C ¢* )
ne durst none approche nyghe to that
not

flye

incontynent it shold
(he)

He made also an hors of brasse
(had)

in playn

$*)

and that many tymes haue seen them
(hath*)

whether it be of stone or of wode

(is)

a lampe a lyght
(¢™)

he shold do ¢ in a certayn werke
(vnto)

he toke none hede
(no)

Whan he had the answere of the heed
that he vnderstode
(6™
but ¢ vnderstode of the heed
(he)



fo.85, vo.

fo.86

fo.86, vo.

fo.87, vo.

fo.88

fo.88, vo.

fo.89

f0.90
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a myle nyghe to the See
(%)

somme myghte torne it
(tonrne*)

it shold be to his dampnacion
(myghte)
fo.91
by wiche he lese * his grace
(leseth)

late hym herkne*
(herkyn)

Here it declareth
(9%

is as moche te* saye as one thyng only

(to)

so thenne it shold be
(thenno*)

fo.92

unto heuen pertended*
(pretendeth)

is lord and sire of and aboue other

(B2RTRRELTWS, )

touchyng ¢ sapyence
(of)

was of so grete renommee

(¢)

he sawe one that answerd to hym
(asnwerd*)

as_moche as was possible

¢ ¢ )

a man may haue therby vnderstondyng
(¢

and neded nomore
(nedeth*)

kepe more goodes and richesses

that they ¢ nede

than*) (shall)

thus shold they be more easyd
(they sholde)

be not comune vnto alle men lyke as
(to euery man)

f0.90, vo.

fo.91, vo.

fo.92, vo.

fo.93

fo.93, vo.

whan they had mesured
therthe alaboute

(there¥)
euery fote xiiij* ynches
(xiiij*)

in the myddle
(myddes)

aboue the erthe xxiiij* tymes
(xxiiij*)

so ferr aboue vs
(akiye*)

of gretenes and thyckens* thurgh
(thycknes)

they ben alle of one lyke heyghte
(¢)

is* a moche grete

(in)

vf a may* myght goo
(man)

XXV myles
(myle*)

the firste man that god fourmed euer
(uer*)

ther were a thousand and xxij all clere

(¢)

ben all fygures
(of*)

where this blessyd sowle entreth
(soules*)

the inestymable gretenes
(estymabyl)

that gretenesse is inestymable
(the)

the firmamete on hye is so ¢ spacyous
(so*)

medows ¢ * pastures

(medowe™*) (&)

an hondred maynyes
(seruautes)

euerich of this maynee
(seruaute)
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fo.94

fo.95

fo.96

fo.96, vo.

fo.97

fo.98

fo.98, vo.

B om o —

within the firmament
(in)
of a right hye affayre
(%)
and all the other thynges
(%)
And well ¢ may euery man
(we*)

wherof is ¢ redde herof
(is*)
the body and ¢ sowle
(the)

so moche febled and disgarnysshid
(feble*)

Ther is nothing
(The*)

but iﬁ only this that ought to be
be)

permanent

As he that all thynge created
(Aud*)

whiche alleway is in moeuyng
(moeuyig*)

lyke as somme man remeuyd hym
(remeuyth*)

in one poynt

()

yf ye sette aboute many thynges
(aboue*)

There is euery thynge ¢ establisshed
(in*) (is*)

of pouerte
(poute*)

And where helle the dolourous place is
(who so)

the Eclipses that thenne happe
(eclipse)

fylle atte the deth of our lord
(™)

fo.99

fo.100

and therfor
(ano™®)

the defaulte in me
(faulte)

¢
(Caxton me fieri fecit)
FIRCZ AL, F2RECEZNLOLA
T3,
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Analysis of solidification of Molten Metal Jet
in the In-Rotating-Water Spinning Process

Mitsuyoshi SHIMAOKA and Itsuo OHNAKA

Materials Transactions, JIM, Vol. 32, No. 4(1991), p.368-374.

To make clear the cooling and solidification processes of molten metal jet in the
In-Rotating-Water Spinning Process, some experiments have been performed on a
CusBenFe. (at.%) alloy at ejection temperatures 1340-1540K, diameters of jet 0.1-0.19mm
and subcoolings of water 60-90K. The results are summarized as follows : (1) Separation of
water around the jet was observed and the length of the water separation along the wire
increased with decreasing wettability between the wire and water. (2) The temperature
profile calculated using the value of the heat transfer coefficient by Epstein and Hauser s
equation in the region of the water separation almost agreed with that estimated from the
brightness of the jet which was measured from the photographic paper. (3) The cooling
rates of the jet during solidification interval were estimated to be in the range of 10*-10°
K/s from numerical simulation.

Cooling curves of molten metal jet in the rotating water layer and the cooling rates
during the solidification interval are shown in Fig.1 and 2, respectively.

= I:result by hv (Eq.(1))
) R = k(aT)?cm/s
- Joresult by 50~ 150K
1600 ; 0.25hv k=0.002~0.006
) . ) R =k-(aT)* (cm/s) aTsub = 90K cmi(KZs)
film boil u
Lm 2o7ing region K cmitsk?) 105 Ti=1523 ~ 1553K
1400)— 0.002 [
— liquidus line | ______ . - —
opliguidus line | 0.006 » E M T
12001 150K p— ~ieei—— aT=0 <« | ]L
- Ng .‘ .
150K | \ ~ I ]I
1000k ATmax=150K M‘\\ d=01mm - TET
N Ti=1343K
result by 0.25hy Vi=7-65 w0t r P
800 O:temperature estimated = [ i= -
from brightness of jet aTsub =90 K = Ti=1318 ~ 1343K V
600 ! 1 | 1 | S R
0 5 10 15 20 25 30 01 0.1 0.2
Distance from Incidence Point , x,;, / mm d /mm
Fig.1 Cooling curves of molten metal jet Fig.2 Relation between the cooling rate
in the rotating water layer (Ejection during the solidification interval and
temperature of the melt : 1343K). the diameter of filament.
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Influences of Wood species, PEG concentration and Temperature on
Impregnation rate of Waterlogged Wood with PEG

Mikio KAWAGOE and Akira ISHIGAKI

Journal of the Japanese Society for Scientific Studies on Cultural Property, ”Archaeology
and Natural Science”, Vol.23 (1991) pp.1~11
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