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Acoustic study of winter thunder
—For analysis on lightning discharge path from the acoustic thundersignal.—

Mitsuru Nisimura, Hidenori Sakai, Takahiro Asai,
Iwao Kitamura, Tadakuni Murai, Nagayasu Ikeda

Winter lightning in Hokuriku area called one shot lightning has different features from
summer lightning. The thundercloud in winter is very low in its height and very wide in extend
area and it has very large energy in comparison with that of the summer one. The object of this
study is to examine the position and its extent area from acoustic thunder sound and is also to
know numbers of branches within lightning discharge from the wave from of the acoustic
signal. Two simple models for total discharge area and for the discharge detail figures are

presented. The measured signal of thunder is compared with the results from the simple model.
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~ Observations and measurements of discharge phenomena at falling
of water drops

Kimitaka Nanbu, Iwao Kitamura, Tadakuni Murai, Nagayasu Ikeda

Observations and measurements of discharge phenomena at falling of water drops are
examined for understanding of the lightning discharge at early stage. Since there is seldom
investigation about the discharge phenomena, the investigation of this field is very important.
The experiments are carried out with very simple apparatus which consists of a funnel with
applied voltage and two needle electrodes. It is found that water drops spread like a cone shape
at applying voltage and breakdown voltage with falling water drops decreases to 20 percent of
that without falling them.
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Simulation experiments of the electric structure in a thundercloud
—Electric interaction between charged fog and water drops
and Electric field change by double charged fog —

Masaki Matsuda, Kimisuke Hichino, Iwao Kitamura, Nagayasu Ikeda,
Tsutomu Sakai*, Takeo Wakai* * Hokuriku Electric Power Co

Experiments on electric interaction between charged fog and water drops as the indoor
simulation for the electric structure in a thundercloud are carried. The charged fog instead of
the charged cloud is used in this experiment. The electrifications of water drops passing through
the charged fog in the various situation are measured in the experiment. As a result, it is found
that water drops have electric charge under various situations which depended on the separation
conditions of water and ice drops at its moment. Measurements of electric field on the ground
on various charged fogs are also carried out. It is found from this experiment that neutral fog
coming into under the charged layer is separated electrically by electrostatic induction and the
fog act like lowering the charge layer.
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A study of sequential control of a multiped walking robot

Takesi Sakamoto, Katsuyosi Nakada, Iwao Kitamura,
Hideo Matsuda, Nagayasu Ikeda

The maintenance of a electric power-transmission line is very important for stable supply of
electricity. Now many power-transmission lines goes through mountains. And then, in the case
of ordinary vehicles such as trucks, roads to maintain the lines must be constructed over the
mountains. It follows reckless destructions of forests as a ecological system. A multiped
walking robot becomes a indispensable vehicle to move through a forest without a road. This is
our object of the study on a multiped walking robot. The concept of the robot is aimed at a
simple system as possible. The robot has four legs. The sequential control system consisted of
DC moteres, linear actuators and limit switches. The operation state of the switches may be
expressed by multi-dimensional logic vector at times, and the transition from one vector to

another vector is represented by simplified logic matrix which is taken to a few cofactors.
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Relationship between transmittance and polarization reversal charge under switching conditio
n of antiferroelectric liquid crystal cells have been investigated. As a result of transmittance an
d polarization reversal charge measurement, we found the universal relationship that no depend

s on pulse width and pulse voltage under pulse condition for gray level control.

F — 7 — F : antiferroelectric liquid crystals, gray level control, polarization reversal
charge, MHPOBC
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A Basic Reserch for The Programming of Go-Moku

Hideo Matsuda, Kazumi Sawayanagi, Takashi Miyagoshi,
Tatsuo Yamabuchi, and Yoshio Nakajima

In go-moku, two players move in turn placing a stone on an intersection of Go boads, and then
the player who first makes a line of five consecutive stones wins the game. In this paper we treat
programs using on the UNIX X window for Go-moku game of man vs. machine. Especially, we
lay much emphasis on the search method for the information judging whether the game is
decided with this, and it is possible or not that a stone put on an intersection. A line of six
intersections including the present move is classified into eight patterns by the shape of stone

arrangement, and the combination of a pair of those patterns is used to estimate the move.

Kye Words : Go-moku, game, man vs. machine, strategic search
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A Preliminary Study on Activity of Cognition

Yukio Kitabayashi, Lishing Guo, Yasuko Kuroda
Jien Kato, Tsutomu Kawata and Takeshi Nakayama

Cognitive property of Japanese surnames having peculiar intimacy to each of Japanese as an
individual label was investigated. The frequencies of 5778 surnames taken from directory of a
society including 30,000 members were investigated. Twenty subjects assessed the intimacy of
surnames sampled from above mentioned 5778 surnames. Average scale values of intimacy for
sampled surnames were found to be proportional to logarithms of frequencies. As a result of
factor analytic study of intimacy, two factors were extracted. Quantitative relationship among

frequencies and those factors was examined.

Key words : active cognition, Japanese surnames, frequency, intimacy scales,

factor analysis
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A Study to Representation System of Force Sensation
with Object Manipulation in Virtual Space

Lishing Guo, Yukio Kitabayashi, Yasuko Kuroda,
Jien Kato, Tsutomu Kawata, Takeshi Nakayama

Methods of force sensation representation for the virtual object manipulation in virtual space
produced by the ordinary computer device environment is investigated. It is considered that there
are five main elements of giving the force sensation, when the object in virtual space is
manipulated by the virtual hand. The 3-dimensional graphical virtual space in which the
virtual hand raise an object where these five elements act independently. Twenty five subjects
evaluated the gravity sensation accompanied by the operation. The validity analysis of the five
force sensation elements is performed on the evaluated values. The validity and the reliability

of each element is examined.

keyword : virtual space, object manipulation, force sensation elements, intermodality,

evaluation score, validity analysis
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Analysis of Strict Machine Setting of Hypoid Gear

Akihiro KIRI, Junya YONEBAYASHI", Tadashi INATANI and Norio ITO

Gears have deeply affected the power transmission and the motion transmission of machine
tools and transportation machines including a car industry. The gears have been an important
machine element to this day. In particular, a bevel gear and a hypoid gear accomplish big
development and contribute largely to the car industry in the world. However, the cutting of
a hypoid gear has still a lot of knowhows. The reason is that the approximation equations are
used to calculate the machine setting of gear cutting. Then, this paper targets the gear cutting
method used a face mill cutter and describes the analytical method to set correctly on the gear
cutting machine the third gear which is necessary to cut a pinion. Finally, we show a concrete
calculation example.

Key Words : Gear, Hypoid Gear, Theoretical Study, Machine Setting, Third Gear,
Cutter Tilt, Machine Center
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Balancing of Multi-Cylinder Engine (1)

Akihiro KIRI, Isao HATTORI and Norio ITO

Many of internal combustion engines used now are a reciprocating motion engine by a piston
crank mechanism. The speed of the piston changes periodically in such engine. Therefore, inertia
force produces in the moving parts of engine and it causes various vibrations of engine. Then in
this paper, we treat the reciprocating engine as a rotary machine which makes the crankshaft a
center axis and analyze the balance problem of multi-cylinder engine in dynamics of machine
and we inquire into the possibility of the balancing of engine. That is, this paper describes the
effect when the balance shafts are used for multi-cylinder engine in detail.

Key Words : Reciprocating Engine, Inertia Force, Multi-Cylinder Engine, Exciting Moment,
Balance Shaft, Balance Weight
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Double-diffusive convection during crystal growth
in a supersaturated solution

Tomoko Maeda, Akihiro Shiroishi, Takeshi Yamane,
Masamichi Yoshida and Hisashi Miyashita

Double-diffusive convection during crystal growth in a supersaturated solution was investi-
gated by experiments and numerical analysis. A solution was enclosed in a rectangular vessel
holding a molded polycrystal on one of its vertical walls, and was cooled from the opposing wall
at a constant rate. The flow of solution was visualized using tracer particles, and changes in
temperature and concentration were measured at several points in the vessel. As crystals grew,
a horizontally stucked multilayer was developed in the upper part of the vessel. The multilayer
was found to originate from warmer, solute-deficient fluid ejected from crystal surfaces. More-
over, a simple mathematical model neglecting the volumetric increase of growing crystals was pro-
posed to describe the flow behavior of solution during crystal growth. The results of numerical

calculation using FDM revealed the development of concentration field with growing crystals.

. Key Words : Crystallization, Double-Diffusive Convection, Concentration Measurement,

Flow Visualization, Multilayer, Numerical Simulation, Supersaturated Solution
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HPLC Analysis and Thermal Properties of
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Cyclic cyanamides were analyzed satisfactorily by HPLC using phosphate buffer as pH values
(pH 2.0-6.0) and buffer concentration (0.05M-1.0M), respectively. The identification of each
cyclic cyanamide was examined and the determination was accomplished simultaneously using
photodiode array UV-VIS detector. Both thermal and electron impact decomposition processes
for two kinds of ethylhexylmelamine were investigated by thermal analysis and mass spectra

using EI method.
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Studies on protein-polysaccharide interactions
using Escherichia coli isometric phages Cell Technology II,
Department of Chemical and Biochemical Engineering

Hisayuki Tadokoro

The microvirid phage ¢ K, specific for Escherichia coli K12, contains a circular single-stranded
(SS) DNA in the icosahedral virion comprising of four phage gene products, F, G, H, and J.
¢ KhT, a host-range mutant of ¢ K, can grow on E. coli C and B, besides K12. Sequencing
analysis revealed that the genome of ¢ K and ¢ KhT consists of 6,089 bases, and ¢ KhT
contained two changed bases in the genes G, and H.
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Coalescence of Two Parallel Current Loops
in a Nonrelativistic Electron- Positron Plasma

JIE ZHAO

The coalescence of two parallel current loops in an electron-positron plasma is investigated by
a three-dimensional electromagnetic relativistic particle code. Instead of mixing uniformly in
the dissipation region as observed for current coalescence in an electron-ion plasma, electrons
and positrons initially in the loops are driven to move separately by the magnetic gradient drift.
Re-distribution of the current-carrying electrons and positrons creates new current loops, which
coalesce again, if the initial drift velocities remain large. It is found that the energy stored in the
current loops dissipates gradually through several coalescence. Consequently, the electrons and
positrons near the current loops are heated through the coalescence. This process is qualitatively

different from the explosive energy release during coalescence in an electron-ion plasma.
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