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Systematic Survey of Technological Development in Laundry Soaps and Detergents
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m Abstract

The author classified the development process of laundry detergents in our country into five stages assuming it a
turning point that became epoch making, and named each stage as follows. That is to say, the author named the
1st-stage in“the days of soap”between period from 1873 when production of soap began in the country to 1937
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when synthetic detergent appeared, and did the 2nd-stage in“the synthetic detergent dawn”between period from

1937 to 1951 when synthetic detergent invited the spread period, and did the 3rd—stage in“the spread period”from
1951 to 1966 when an environmental problem by synthetic detergent surfaced, and did the 4th-stage
in“environment correspondence period”between period from 1966 to 1987 when compact detergent appeared, and
did“full-grown period”between period from 1987 to 1996 after appearance 10 years of compact detergent.

Most of technical developments of laundry detergent in each stage have been accomplished by an introduction
and/or substitution of new ingredients or an innovative formulation and a producing method of detergent.

It realized an innovative densification of detergent particle and detergency improvement, and the compact
detergent developed by Japanese original technology got support of many consumers.

In addition, the compact detergent brought saving energy and resources—saving, and it brought a big merit in the
associated industry as well as a detergent maker because distribution cost, warehouse / store space were promoted
efficiency.

Furthermore, this compact detergent is a chance, and compactification advances to even other product categories
such as fabric softeners and dishwashing detergents gave society a big impact.
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m Abstract

The history of the elevator in Japan began like other modern mechanical contrivances when the first elevators were
imported from the West in the years after the Meiji Restoration in 1868. Japan continued to rely on imports for
better performing mechanical products for years to come, but some domestic manufacturers succeeded in producing
simple and practical elevators in imitation of the imported model about 1920, and the elevator technology of
domestic manufacturers gradually became established. Yet there remained a substantial technological gap between
foreign and domestic elevators that was not closed by the time World War 2 broke out, and further progress on
elevators was ceased during the war years.

Full-scale development resumed after the war, and especially took off after the 1970s. Against the backdrop of
Japan’s rapid post-war economic growth, there were three technological innovations that were fueled by a robust
demand for elevators and progress in advanced electronics
First was the inverter control technology in the standardized elevator developed in 1961 that became widely to be
adopted for all different types of elevators in Japan. Second was the high—speed elevator control technology in
high—rise buildings in Japan beginning in 1968. In the process, Japan’s high—speed elevator controls broke world
speed records three times. Third was the high—performance elevator group supervisory control technology based
on the individual call allocation theory that could determine immediately the most suitable service car by the arrival
estimate time calculated with micro computer technology when a call made at floor.

It has been presumed that Japan's elevator sector achieved the position of the most advanced elevator
technologies in the world by the year 2000, by reason of the accomplishment that Japan (1) developed inverter
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control for all range elevators within a remarkably short period of time, (2) repeatedly shattered the world elevator

speed record, and (3) has influenced more effect upon Japanese joint elevator ventures in the China market.

Japan’s striking success over these past 130 years since elevators were first introduced to the country can be

attributed to three factors: robust domestic demand for elevators, intense technological competition among major

manufacturers and Japan’s lead in advanced electronics.
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m Abstract

The first industrial flat glass manufacturing in Japan began at the Asahi Glass Factory in Amagasaki (the site of
the current Kansai Factory) in 1909 with a cylinder blown process introduced from Belgium. The glass was melted
in a Siemens—type glass tank furnace, a reverberatory furnace with a regenerator. In 1920 the America—Japan
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Sheet Glass Company (now the Nippon Sheet Glass Company) introduced the first Colburn process to Japan.
Production began with a continuous manufacturing process in Kitakyushu, Fukuoka (later to become the
Wakamatsu Factory). In the meantime, Asahi Glass also introduced a cylinder drawn process following an early
cylinder blown process, and, in 1928, shifted to made use of the Fourcault process.

A high—Alumina containing electro fused cast brick (Corhart Black) was invented in the US in 1925 and was used
as a key refractory for the glass melting tank furnace. When it was introduced to Japan, the life span of glass tank
furnaces became several times longer than that of the previous high—Alumina containing burned brick.
Consequently, the quality of glass was remarkably improved.

After World War 11, the need for housing to be quickly constructed led two flat glass manufacturers to apply their
energies to restoring plants so that flat glass could be supplied to the construction. Following the postwar demand
for reconstruction, a serious rush to build new houses, factories, and office buildings stimulated significant increases
in demand. Against this background, Central Glass, mostly capitalized by Ube Soda Industry, was founded in 1958.
As Japan entered the late 1950’s, changes in house construction methods and the increasing speed of motorization,
caused common use sheet glass, mostly 2 mm thick at that time, to become thicker and larger as well as more
polished. Thereby, three flat glass manufacturers worked on increasing productivity, improving quality, and
increasing factory capacity, and used imported technology to do this.

Furthermore, a Zirconia containing electro fused cast brick with a higher corrosion resistance against the molten
glass than that of Corhart Black was invented in the US. In Japan, too, while the main fuel in use was no longer
producer gas but heavy oil, this brick was incorporated into many parts of the glass tank furnace. This resulted in
a remarkable extension of the tank’s life and the remarkably improved quality of flat glass. Technology which dated
from that time enabled the electro fused cast brick to be used correctly in oil firing furnaces, and has been passed

down to the present with very few changes.

Entering the faster growth period of the late 1960’s, manufacturers introduced the UK Pilkington Brothers’ float

process, a revolutionary invention for flat glass industries.

The manufacturers, while coping with environmental concerns and two oil crises, increased the unit capacity of
float glass tank furnaces, resulting in improved productivity and energy savings. Moreover, 3mm and more polished
plate glass was replaced by float glass, and then beginning minimum 3mm thickness of float glass could be reduced
to 2mm in Japan, because of the demand for thinner laminated glass for use in vehicles. Mass—production of these
thinner glasses by Japanese manufacturers took the lead over glass produced in Europe and US, even though
reduction in thickness had been implemented there first. Extra—thin glass for liquid crystal displays, (one of the
highest quality products produced in Japan) were successfully mass—produced as well. Thus, sheet—glass furnaces
that were mainly producing thin glass almost stopped production in the late 1980’s, and the float—glass furnace
reached its best days.

In response to recent changes in life style as well as the demands for safer products and energy saving, float glass
based products that have high—grade performance, laminated glass, tempered glass, sealed insulating glass, solar
reflective glass, and mirror, are now used more than ever.]Japanese flat—glass manufacturing technologies are highly
valued throughout the world because of the outstanding quality of the products .

This report, with some author’s consideration, shows how flat-glass manufacturing technologies have been
developed in Japan over the past 50 years after 2nd World War in response to both consumer demands and changes
to technology.
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m Abstract

Batteries have evolved in close relation to the electronic devices in which they are used while constantly striving
to make batteries smaller, cheaper, and longer lasting.

The common carbon—-zinc battery consists of a zinc casing (anode) that contains a layer of electrolyte paste
separated by a layer of paper from a mixture of manganese dioxide and powered carbon, which is packed around a
carbon rod (cathode).

Because this structure is relatively simple, a domestic industry was easily established early on, and at one time,
there were many manufacturers of carbon—zinc batteries in Japan.

But the really significant improvements in carbon—zinc battery performance —reduced variation in performance,
elimination of electrolyte leakage during use, improved discharge performance, and so on—came after a
decade-long period of study after World War 2 ended in 1945. Research was stimulated first by acquisition of
technology from the U.S., then further promoted by the establishment of the Committee of Battery Technology
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under the auspices of the Electrochemical Society of Japan. Especially in the early years, the Committee of Battery
Technology met practically every month to resolve technical problems relating to carbon—zinc batteries. Through
these activities, all the technicians and engineers working on batteries were able to develop a shared basic
knowledge of battery—related technology. This accumulated knowledge led to significant gains, and indeed was the
foundation of the remarkable advances in battery technology that began in Japan in the 1960s.

Meanwhile, semiconductor-related technology was also making spectacular progress starting in the 1950s, when
the transistor radio appeared as one of the first mass consumer electronic products. From the 1960s through the
1980s, integrated circuits advanced to new levels of density and higher performance even while consuming less
power. This paved the way for further miniaturization of electronic devices. Many of the consumer electronic
products so pervasive today emerged from this period including portable headphone stereo players, quartz watches,
handheld LCD TVs, digital cameras, and many other products.

Development of consumer electronics directly increased demand for rugged and reliable batteries. The period also
saw a great increase in the varieties and sizes of aqueous electrolyte 1.5-volt batteries. For example, different
kinds of batteries were developed including cylindrical alkaline manganese batteries and button—type silver—oxide
batteries.

The range of types of batteries further increased with the development of 3—volt batteries based on non—aqueous
electrolyte. These included manganese dioxide—lithium batteries and carbon monofluoride—ithium batteries.

By the 1990s, the power supply of microprocessors, DRAMs, and semiconductor devices had been reduced below
5 volts, and by 2000 the power supply had been pushed below 2 volts. Even as consumer products were being
implemented more compactly, they were being continuously improved with more features and more advanced
features with each successive upgrade. This of course created more diverse demands on batteries to support a
wider range of voltage characteristics, smaller batteries providing higher output, batteries for semiconductor
memory backup, and other special requirements. People also became aware of the adverse environmental effects of
mercury in discarded dry batteries, so efforts are now under way to develop a new kind of dry battery that does not
include mercury.

This report highlights key milestones in the history of batteries based on zinc anodes that were first developed in
the 1830s.

It details the relations between Japan’s battery technologies and constituent material technologies and needs;

discusses other technology sectors in relation to batteries, and mentions R&D initiatives to address environmental

concerns of society.
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