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m Abstract

We have divided the history of the boiler into two eras: one of the boilers of the past and the other more recent
designs. The former era spans the previous two and half centuries from 1700 to 1950, beginning during the
industrial revolution and continuing to the end of World War II. The latter includes the second half of the 20th
century from the years 1950 to 2000. During this time, modern engineering technologies were incorporated into
boiler design and this led to boilers that were far safer than previous ones.

In the first era, many boilers displayed the names of their designers at the top of their structure. Some well known
boilers from this period were the Yarrow boiler, the Stirling boiler, the Belleville boiler, the Loeffler boiler, the
Scotch boiler and the Ikeda boiler. A few boiler designs may be remembered today, but most of these designs have
ceased to be used because of their high rate of failure. There were over 1,000 failures during the 1900’s throughout
the U.S.A. and England. This high number can be attributed to the low level of engineering technology of the day.
Design philosophy and manufacturing technologies were not highly developed. Then, the establishment of safety
regulations, boiler design codes, and inspection systems addressed these problems. In the first half of 20th century,
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the navies of most of the more powerful countries had converted the firing systems of marine boilers from coal
stoker ones to oil firing ones. This research was limited to naval vessels, however.
At the beginning of the latter period, the U.S.A. was far ahead of other countries in the areas of boiler design

codes, mass production systems and quality control. The American Society of Mechanical Engineers (ASME)

started in 1880 and was to contributed to this development. Japanese engineers adopted some of their ideas and
strove to establish and refine their own design methods, manufacturing networks, quality control, operation,
maintenance and all related technologies, so that their boilers could compete with those of the advanced countries.
We will compare boiler technologies of these two eras and look ahead to the future aspects for their further

development.
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m Abstract

Approximately 4.27 million vending machines were operating in Japan at the end of 2006, with annual sales in
excess of 7 trillion yen. We have focused our research on beverage vending machines, because these account for
over half of all the installed machines (at 2.60 million) .

The first vending machine is thought to have been introduced at a temple in Alexandria in 215 BC. The machine
dispensed holy water in return for a small coin. The oldest extant machines are cigarette—vending devices that were
installed in English pubs and hostels as early as 1615. English inventors subsequently devised additional designs to
sell books, postage stamps, and many other products as well, but the devices were not commercially practical. The
first commercially viable vending machines were gum dispensers introduced in the United States. In Japan, the first
viable machines were juice vending machines that appeared during the high—growth period following World War I1.
While vending machines appear to work without human intervention, an entire support network is active behind the
scenes. Machine makers, product manufacturers, operators, service personnel, and location owners are just some
of the individuals involved in marketing and management efforts. Other individuals are responsible for route systems
that carry out collection, replenishment, and service. When we look back at the history, we see that success rests
on gaining the consumer’s trust. In the case of beverage machines, the crucial requirements are to maintain
merchandise in optimal drinking condition and to ensure safety.

Beverage machines fall into two major categories: the original type that pours the beverage into a cup, and the more
recently developed type that delivers prepackaged drinks. The technologies for these two approaches are quite
different. With cuptype machines, the machine operator is responsible for both preparing a good—tasting drink and
maintaining the safety necessary to attract the consumer. With the prepackaged approach, however, the beverage
maker controls the taste, while the machine operator focuses on how best to load containers into the machine and
maintain them at optimal temperature.

As the technologies differ, so do the issues that machine designers and operators have to face. Cup—type machines
are backed by a long history of development and improvement of basic taste-related components—storing of the
ingredients, control of the temperature of the water used in the mix, manufacture of ice and carbonated water for
the mix, mixing methods, coffee and tea extraction, cup transport, and so on. With container—type machines, efforts
have gone into issues such as effective loading of containers, ease of sales work, design of reliable
temperature—control racks, and the design of fast, reliable, containerfriendly delivery systems.

Cash collection equipment for vending machines has been widely standardized, which in turn contributes to
effective maintenance. Coin mechanisms have advanced from mechanical to electronic. Jamming problems have
been greatly reduced. and the number of supported coins and bills has increased. Where early machines accepted
10-yen coins only, today’s machines accept and dispense as change all four main denominations. Built-in
electronics enable a wide range of convenient functions, such as display of the amount inserted, tracking and
reporting of total sales, and diagnosis of machine errors.

Early coin mechanisms were driven by sequences of relays, but with the coming of the transistor age manufacturers
began to incorporate various electronic components. The introduction of ICs and LSIs allowed for multiple
functionality, and the subsequent introduction of microprocessors expanded functionality even further. Competition

among machine makers spurred innovation, as machines advanced from full contact type (relays only)to hybrid

types (with transistors and ICs)and finally to programmed control. The evolution took some time, however, as
manufacturers faced numerous quality issues all along the way.

Because vending devices are industrial machines, development of products and technologies in this area has been
strongly needs oriented, and has largely been limited to the concept of cash processing. Japanese makers entered
the field through technical tie—ups through which they imported the technologies for coin cradles and other basic
components and moved toward standardization. They purchased patents for basic electronic coin collection
technologies, then implemented various improvements to adapt the technology to the needs of Japanese society and

environment.
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But now that we have fully entered the electronics age, Japan’s innovative technologies have positioned the country
as a major vending-machine producer. History suggests that increased emphasis on elemental research(a

”seeds—oriented” approach) can spur a continuous stream of development proposals, making it possible to break

through current barriers and find new ways forward.
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m Abstract

The textile industry has been one of the most important industries in Japan. Because of their excellent
characteristics and low cost, various synthetic and polyester fibers rapidly become popular on all over the world.
Nowadays, more polyester fiber is produced than any other natural and synthetic fiber.

Polyester and many other kinds of fiber and the technologies for producing them have been used not only in the
apparel industry but also other industries, such as in vehicles, construction and civil engineering, IT and medical
devices.

This report focuses on the history of polyester fiber technologies for making textiles in Japan.

The production of synthetic fiber started with nylon. It was discovered by Carothers, who worked for DuPont in the
U.S.A. Polyester was invented later in the U.K. In Japan, two companies, Teijin and Toray, introduced polyester
in 1957, and started production the next year.

In Japan, there have been several innovations in production technologies used to make polyester filament yarn.
For example, there has been rationalization of the manufacturing process steps and also improvement in the
production of high performance fibers. Some of these improvements have come from studying the excellent
structures and mechanisms of natural fibers, such as silk.

The principal areas of process innovation have been the simplifying of processing steps and speeding up of
production, while maintaining production stability without fiber breakage. The winding speed of high—speed spinning

machines used to make polyester yarn is now about 400km/hr, which is faster than “Shin—Kansen”.

ENMFEYE RTORRIEATRE F78




High—performance fiber technology started with the morphological imitation of natural fibers. Then, various kinds
of key technologies, such as polymer modification, conjugate spinning, mixed filament, ultra fine fiber and
false—twist texturing were developed. These technologies have been combined with each other and widely used.
Finally, high performance polyester fabric is called “Shin-Gosen”. It means an enhanced status of synthetic fibers.

This Japanese expression “Shin-Gosen” has become popular on all over the world.
These technologies include precise processing technologies, which are widely used in various industrial fields.
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m Abstract

An investigation was conducted into the approximate 100—year history of public mobile communications
technology. We looked at the development process, transitions in technology and services, and “technological
systematization” and have shown the relationship between technological development and society, culture,
economy, governmental radio wave administration, and foreign countries. Finally, we looked at the problems and
factors that needed to be taken into consideration as the systems were developed and those that will need to be
considered in the future.

*Wireless communications in Japan was initially developed independently from the rest of the world. The
development history of Japanese radio technology differs from that of the wire communication which was imported
from Europe and America. In fact, Japanese government—led wireless technology was, on occasion, superior to
American and European technology. Research into wireless communication in Japan began in the research
laboratories of the Communications Ministry in 1896. By the time of the Japanese—Russo War, the
Japanese—developed 36-type radiotelegraph was playing an active part in the hostilities. The “TYK wireless
telephone”, the ancestor of the portable phone, was invented in 1912. In 1908, The Communications Ministry
established the Choshi radio station which was the first radio communication station in Japan, and started a
shore—to—ship public radio telegraph service. In 1929, the “Yosami Transmission Station” was established as the
transmission station for Europe. In the 1940s, medium—wave and short-wave wireless telephone service were put
into practical use using Japanese vacuum tube technology.

*The first car telephones and the third—generation portable systems in the world were developed in Japan. After
World War I, mobile communications started dissemination. VHF-wave “police radios” using FM technology were
developed for the first time, and maritime and train telephones were introduced. A portable telephone system using
an automatic exchange connection was developed in 1967 for use during city disasters. The “pager” was introduced
in 1968. Japan’s first portable phone was exhibited at EXP01970 by Nippon Telegraph and Telephone Public
Corpration in 1970. These technologies were then applied to portable and cordless phones. The first “cellular car
telephone” in the world operated in the 800-MHz band was introduced in 1979. The single frequency cordless
phone was introduced in 1980. Car telephone services by companies other than NTT began after the deregulation
of communications, which began in 1985. The first “portable phone” service in Japan began in 1987. In 1989, the
system using technology from the United States was introduced due to pressure applied by the U.S government in
response to the trade imbalance between Japan and U.S. Then two systems of NTT and U.S. were operated
anomalously. In 2001, the world’s first “third—generation portable phone” was introduced by NTT DoCoMo. In
2002, au by KDDI introduced the a third—generation portable phone service that used a U.S. system. Since then,
both Japanese and American systems have been used in Japan.

*Japanese original technology, TELETERMINAL, a second—generation digital and Personal Handy—phone System
(PHS) : In 1989, “"TELETERMINAL service” was introduced for the first service to send data as packet, and the

world’ s most advanced second—generation “digital portable phone” was introduced in 1993. In 1994, with the

deregulation for phone terminals, an age of free competition started. In 1995, PHS based on Japanese original
technology operating in the 1.9GHz band entered the market place. Internet connection services for portable
phones were introduced in 1999. The user increased rapidly.

*The technological development themes : Technological developments in mobile communications have been to
use frequency resources more effectively, improve transmission quality, reduce the size, weight and cost of
equipment, and diversify services. Over the years, signal transmission systems have evolved from simple Morse
code to analog, to digital, and finally to Internet multimedia. What is actually being transmitted has advanced from
sound only to data, to still images and finally to video. Japan is at the forefront of third—generation mobile phone
technology in the world.

* Feature of development : The various systems are becoming more and more part of our everyday lives. A
“Ubiquitous mobile communication age” is coming upon us as cellular phones can now access the Internet,
incorporate cameras and broadcasting capabilities, and connect to personal computers.

*Future development subject : We are trying to develop the forth—generation mobile communication system. This
will lead to “Full Internet Protocol (IP)” and the development of mobile communication systems such as “Life
partner” that are safe, reliable and secure. We are challenging to supply the system to world market using original
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devices and fitting technologies promote international standardization and so on.

What really matters is the promotion of co—development amongst nations, industries, and academia of “fully

flexible ubiquitous communications system” that is usable by anyone without any restrictions, that is compatible
with human nature, and is easy—touse, secure, and safe.
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History of the Development of Beverage
Vending Machine Technology in Japan

Yoshihiro Higuchi

B Abstract

Approximately 4.27 million vending machines were operating in Japan at the end of 2006,
with annual sales in excess of 7 trillion yen. We have focused our research on beverage vending
machines, because these account for over half of all the installed machines (at 2.60 million).

The first vending machine is thought to have been introduced at a temple in Alexandria in
215 BC. The machine dispensed holy water in return for a small coin. The oldest extant
machines are cigarette-vending devices that were installed in English pubs and hostels as early
as 1615. English inventors subsequently devised additional designs to sell books, postage
stamps, and many other products as well, but the devices were not commercially practical. The
first commercially viable vending machines were gum dispensers introduced in the United
States. In Japan, the first viable machines were juice vending machines that appeared during the
high-growth period following World War II.

While vending machines appear to work without human intervention, an entire support
network is active behind the scenes. Machine makers, product manufacturers, operators, service
personnel, and location owners are just some of the individuals involved in marketing and
management efforts. Other individuals are responsible for route systems that carry out collection,
replenishment, and service. When we look back at the history, we see that success rests on
gaining the consumer's trust. In the case of beverage machines, the crucial requirements are to
maintain merchandise in optimal drinking condition and to ensure safety.

Beverage machines fall into two major categories: the original type that pours the beverage
into a cup, and the more recently developed type that delivers prepackaged drinks. The
technologies for these two approaches are quite different. With cup-type machines, the machine
operator is responsible for both preparing a good-tasting drink and maintaining the safety
necessary to attract the consumer. With the prepackaged approach, however, the beverage maker
controls the taste, while the machine operator focuses on how best to load containers into the
machine and maintain them at optimal temperature.

As the technologies differ, so do the issues that machine designers and operators have to
face. Cup-type machines are backed by a long history of development and improvement of basic
taste-related components-storing of the ingredients, control of the temperature of the water used
in the mix, manufacture of ice and carbonated water for the mix, mixing methods, coffee and tea
extraction, cup transport, and so on. With container-type machines, efforts have gone into issues
such as effective loading of containers, ease of sales work, design of reliable
temperature-control racks, and the design of fast, reliable, container-friendly delivery systems.

Cash collection equipment for vending machines has been widely standardized, which in
turn contributes to effective maintenance. Coin mechanisms have advanced from mechanical to
electronic. Jamming in the coin channel, which was the biggest problem, has been greatly
reduced and the number of supported coins has increased. Where early machines accepted
10-yen coins only, today's machines accept and dispense as change all four main denominations.
Built-in electronics enable a wide range of convenient functions, such as display of the amount
inserted, tracking and reporting of total sales, and diagnosis of machine errors.

Early coin mechanisms were driven by sequences of relays, but with the coming of the
transistor age manufacturers began to incorporate various electronic components. The
introduction of ICs and LSIs allowed for multiple functionality, and the subsequent introduction
of microprocessors expanded functionality even further. Competition among machine makers
spurred innovation, as machines advanced from full contact type (relays only) to hybrid types
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(with transistors and ICs) and finally to programmed control. The evolution took some time,
however, as manufacturers faced numerous quality issues all along the way.

Because vending devices are industrial machines, development of products and

technologies in this area has been strongly needs oriented, and has largely been limited to the
concept of cash processing. Japanese makers entered the field through technical tie-ups through
which they imported the technologies for coin cradles and other basic components and moved
toward standardization. They purchased patents for basic electronic coin collection technologies,
then implemented various improvements to adapt the technology to the needs of Japanese
society and environment.
But now that we have fully entered the electronics age, Japan's innovative technologies have
positioned the country as a major vending-machine producer. History suggests that increased
emphasis on elemental research (a "seeds-oriented” approach) can spur a continuous stream of
development proposals, making it possible to break through current barriers and find new ways
forward.
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