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M Abstract

The start of tire history is the use of wheels, made from a log or its x-section. In addition, these tires commonly
used in cart or horse cart as the wheels. A pneumatic tire was originally invented by R.W. Thomson in the middle
of 19" century. Then in the end of 19th century a pneumatic tire for automobiles was invented. The start of rubber
history in Japanese rubber industries had started at that time, the latter half of 19" century. Then the tire industry
originated from the rubber industry had been developed. The history of Japanese tire industries are divided into
three stages as follows;

Stage 1 :the dawn of new age

This period in the Meiji era corresponds to the dawn of new Japanese rubber industry age with the elementary
development in Japanese rubber industry. It is generally known that the foundation of Tsuchiya Rubber Industry
in 1886 (19 Meiji era) is the start of Japanese rubber industry, approximately fifty years after the invention of
vulcanization by C.Goodyear in 1839.

Stage 2 : growth age

This period from the beginning of the Taisho era to the end of world war Il means the times that a rubber
technology had been introduced from the foreign countries. Also domestic industry had been developed in the
same period due to an introduction of new technology brought from the foreign countries. The domestic tire
manufactures were also founded at the same period. Then domestically—developed tire technology showed the
drastic growth during the World War Il and played an important role as the military supplies.

Stage3 : maturity age

This stage means the age from the end of World War Il to the present times. Although the tire manufactures
were significantly damaged by the World War Il , the tire manufactures rapidly recovered from those damages and
then the tire technology drastically developed with the expansion of motorization. This period with developed
motorization after the War is divided into three parts.

The primary period is the age that new materials such as Nylon and synthetic rubber were developed. And this
period is often compared to the age of the processing technology that new raw materials were adopted for the tire.

The second period is the age that a tire construction was totally changed from bias tires to radial tires. With the
significant development of the tire construction, not only the major change of the materials such as the use of steel
cord but also the modification of the production equipment has been achieved.

In the third period each elemental technology was assembled, resulting in the further development of the steel
radial tire. And the durability of the steel radial tire was completely developed in this period. In other word the third
period is the age that the following properties, rubber/steel cord adhesion and fatigue of rubber during the duration
of the radial tire had been accomplished.

After this period better motion performances of the tire were required. However, it was well known that the tires
with lower rolling resistance had a problem with lower skid resistance. This is still major issue being trade-off each
tire performance in the present day. In addition the improvement of ride quality such as the reduction of noise and
vibration, was to be more important in the tire performances. Therefore, higher dimension of the balance in tire
performances has been required from the 1980's to the present day.

After world war I, many epoch-making technologies have been developed in such as row materials and
construction change. Then these changes alternatively took place in the tire technology developments. Considering
the tire history, it is difficult to summarize that Japanese tire technologies has contributed to the new technologies
as mentioned above. However, recently a presence of Japanese tire technologies has been more recognized in the
tire industry, resulting from the consolidation of those technologies. In the next decade the countermeasure for
environmental issue will be seriously required and therefore new technology should be developed in order to break
through this major issue.
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Historical Development of Exhaust Gas Turbocharger for Low Speed Marine Diesel Engine

'—Aﬁ%ﬁ% ?.F_EB Koichiro Imakiire

mEE

1897 FEITT 4 —CIVEEARALE NS &, TV YV ZT7EREFEBAR Y TEIE COHWNA VWA AETHEE
Bie LHEEH N ZIBINY 5 T & Z2aldr e, 1905 EDSIEHIRARIRIVFZBHFBT HFETTIVILY R -
Eawvk (Alfred J. Bichi) AVERE LTz, RISHRARZ—EVBEDEIRET. 71 —LILEEOHIARADE
EHEEDIXIFEFOTVWSILICEB L, CORIARZ L2 —EVICEEEE#ZE L ORI NEH LS
A BIEDEDBEZEFR LT, —A. BIRARZEDKSICZ—EVICESHODARELGRETCH o &
CHOIFEBDEIZ —EVITRWEE FE) Bzl DD EROBEHMNETIZH L <. RRIICIIHR
HRAENDEWEDZ S EAALTEZ-EVZRTHEBETHNZRD .. INHEDOBEBMEOERES D
feo W2 T AABETIRBREABRICKILE., BIRARZEDELSICLTEMICEZA DL IICLIcDD. TDF
EICDOWCHRE L, Ea v EDERICEY 4 YA 7 )L@iaHRaId 1925 FICHSHTEALEN. 1930 FAICIE
BEER LD 254 7)VEEITENT W, 2 9107 IV THID 7 L2 —REEIFFKE THEH 17 £ (1942)
AP L. BFRBEEDAXE ZFHKREE L LIFFTZHFE L. BN 19F (1944) Bizlfe.

1950 FERICE 2 ERBEMBENEABRELH T, 2 A7)V T « —LIKBDBIEERRD S+ THRWNT
ARZh L. #1970 FRFEETHADKRESEMLfc. T DOHBIH DA EDHBICIHBREER A —HDMICT
VIVA—ABHBMBICBIEHZ R LSBRADBREONRIR LD, KEDBBEIZKBEBEAR T —2 2T
D@ TH o (MANNA ZBRS) . ZHE T« —E/UEBAIZIARHREDBICT TICHEBMZEFERT 5L Sl
THY. F[ARPICEEN2ERBEADRBTRAEE LT —2 Y JIE L. BRIGE LIRBER D DERE L
THBRERZEI TMENMEREMTEZR L T\ e, TOLSTIRRICHER B 40 F (1965) ART—Y 7
ZXAANLGEVREEANOBREAERICTREIN. LHL, ZOBKBEORRNERIFRDEIRILFD
iS a b/

1978 £ (FRFN 53 ) |< 56 2 REHEHOHEET 5 L FURHED 3 FIcEE LEREF TETIXILFORR LG
feo 74 —EIVRBEIZZNE TOBEBRARNDREIEERODBNBEBREHARICED O T, BEBHRHEEIES
VBISRIEDNUE T DEKRICTHZA B e DHICBRHIIENRENICE LT SRR LG o, BIHBEATORK
L 1970 ERFILITIE 60% K TH D Feh 1980 FFIHITIE 65-68% |T. FEIT 1985 FITIE 70-73% I EAY(
—hH T« —CIVKEEIEREEARICH 22% ORIBLIRRUEERERZZR Lfc, MEDMEIEERLE ISR ER
WEARIT TR BV A FO—71k. BRELE, MRERRGET Y I UEIfZMEL GERLEDT
Holco ETAVRKEBRDUEICKVHIHRARA SOHRAAOREMET ETHRARARA S DRFADIEE
ICTEHELWERHE LTz, TT TS TEAINEIBRBENEE NS LSk,

—7. 1984 FITBIEHRNZ 72% DEMERBREEDOBREINDS LEICKIBERE Z 2R L TO BB TlEmLE L
OB R Z REINELHE L. CORRMEZFIAAIXIVFHSER LT, BB, BIEHEEIOHIR AR Z
WMHLTONEBNT =2 -2 ZEILTHHERT 2B TXIVF VAT LHEREN, TOIX)VFZHMENN
ELTT +—EIVKBBICERR T HiEL. BHELTHMAY AT LIGRY 2 DDOARHHTERD. 1990 FHIC
BOCRBERDTAYIEDHZEIDY AT LRSEYEIRENGE G ol FERBEDEIEICK VHEBEHIHK
ELBYBBEICE D TRIERE D EBVEEE THE T 2 & Sl x Y EREESNBON SRR LR o T

2000 FERIFEIBREN 7 A—X7 v 7L, 1980 FRFRICBEFDH OB I RIVF VAT LHKE CBUERY
EFSNZELSICHE o e, RIDBRRICLENS EHBEHNNEEICEYEIRVIREICIZEEIXIVFEXRELS
Zofe, BEHEIET  —CILBBEDI Y T4 V7 SESHIULEE DD, —FHi LIcBIR A A TERENg %/
T—R—EVDIVIT )T EFRET BHEND Y. BREEORIFFOEEEEAMER L TE, N(T UV R
BB EINBEEO—2#IC/N\T—2—EVERBLIEESGHIBTH Y. 71 —EIVEZ BB LEN SR
S5HEAFZEMIHT EVSVDIEEARZ—EY OREZE—EMEA 5 K D IcE o T,

2011 FITIFRKUERFILEDTHD IMO (EFFBSEHEE) BEA ARSI (Tierll) HEAIND. HEANIZRES
AT LYEDLOTRIUEDKIBLREDLETH Y TDIHITRAEIE 2007 FEASHEREL Y HAIEICEELIEM
=X o f LBk Z R LRBERIET TH 5,

ERIFRIERMORRLERRS Voll6  2-1



M Abstract

Dr. Alfred J. Biichi is well known as a pioneer of turbocharging engines using exhaust gas. The first practical
turbocharged engine was built in 1925 by Vulkan Werke in Hamburg. Its turbocharging system was based on the
Buichi system of 4 stroke cycle engine. After improving the turbocharging system, many 4 cycle engines were
manufactured as the turbocharged type. In Japan, the turbocharging test of 2 stroke cycle engine was performed
successfully in 1942, and its exhaust gas manifold system was patented in 1944 by the Japanese government.

New building of the large vessels spread in Japan in the 1950's. To meet the requirement of larger power output
of the engines, many turbocharging tests of 2 stroke cycle engine were carried out and successful, therefore, the
power output (mean effective pressure) of engine increased remarkably till 1970's.

In this period (1960's), the turbocharger gas casings of the water cooled type suffered from sulfuric corrosion,
because the engine had changed to use heavy fuel oil which contained sulfur component. In response to this
problem, a turbocharger using a non water cooled gas casing was developed in Japan in 1965 and it proved robust
against sulfuric corrosion.

The second oil crisis suddenly occurred in 1978, and then oil prices increased threefold than before. The
engine was changed from pulse system to a constant pressure turbocharging system to reduce specific fuel oil
consumption (SFOC). SFOC of constant pressure turbocharging system engine was lowered by approximately 22%
compared to pulse system engine, around 1980-1985. This also lowered the exhaust gas temperature, which in
turn affected the overall exhaust-gas boiler design whether the system was feasible or not. Non water cooled gas
casing became advantageous for the boiler system above, because there was 15-20 deg. C difference in exhaust
gas temperature after turbine between water cooled gas casings and non water cooled ones. The design of all
turbocharger was changed to prevent the contact of exhaust gas on the cooled surface of casings. However, the
main design concept of turbocharger remained unchanged.

The turbocharger maximum efficiency was improved remarkably from 65-66 % in around 1980 to 71-72 % in
1984. This occurred after the great SFOC reduction, and therefore a turbo-compound system was developed to
recover the energy from exhaust gas equivalent to surplus turbocharger efficiency. However, it disappeared from
the market in the 1990's due to lowered oil price than before.

In the 2000's, environmental factor came into focus, and the waste heat recovery system was rejuvenated
to contribute to total energy saving system in the ship. Some system were newly developed such as Power
turbine combined with Steam turbine for generator, Power turbine generation system (Stand alone type), Hybrid
turbocharger system, and Turbo Hydraulic  System etc.

High pressure ratio turbochargers are currently ready to be applied to Tierll engines to comply with the IMO
regulation from all turbocharger suppliers, which were already effective as of 2011.
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Historical Development of Electric Washing Machine Technologies
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M Abstract

In this report, we describe the evolution of the washing machine technology development in Japan.

The history of the domestic electric washing machine in Japan started in 1930 when Shibaura Engineering
Works (now Toshiba) began producing the agitator-type washing machine.

Orders from occupation troops for their families started coming in, and about 20 companies, including companies
from other industries, entered after the world war II.

Sanyo introduced the pulsator side-type washing machine to the domestic market when the Japanese commodity
tax was abolished in 1953. Other companies followed, and the pulsator bottom-type machine became main stream
several years later.

The twin-tub washing machine was put on the market by Sanyo in 1960 when the powers of centrifugal
dehydration become known, and sales expanded.

The centrifugal dehydration allowed much quicker drying than a wringer.

In 1966, the automatic twin-tub washing machine was developed by Mitsubishi and Toshiba, and it has
advanced the automations of laundry process.

By 1980, the amount of laundry done in household increased, and the automatic twin-tub washing machine was
developed in response. It could simultaneously rinse and dehydrate and came with a dewatering bin.

A pulsator bottom-type automatic washing machine was developed in 1965 and later expanded to include a
liquid balancer, microcomputer, various sensors, and inverter technologies.

The performance of the automatic washing machines that applies these new technologies significantly improved.

The automatic washing machine started becoming very popular with busy housewives around 1980, and it finally
outsold the twin-tub washing machine.

It became famous as a quiet, efficient machine. In 2000, drum-type and the vertical-type machines were then
put on the market, and both of them sold well gradually.

In the present day, many households are comprised of dual-income families dwelling in condominiums and
apartment houses, and laundry must be done at night. Itis important to have a quiet machine so as not to
disturb any neighbors in the vicinity.
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M Abstract

Scientists surmise that the paintings on the walls of the Altamira Cave date back to the Paleolithic period. For what purpose did early human beings paint them? Was it to
pray for success in hunting? Or to celebrate their success? While we cannot be sure, we know that expressing and recording prayers and emotions are instinctive desires of
human beings. The colors used in these cave paintings were natural inorganic pigments. However, natural organic colors derived from animals and plants had been widely
used since ancient times. During the age of the Roman Empire, garments of Tyrian purple, worn only by the emperor, were dyed using secretions from mollusks collected from
the Mediterranean Sea (later determined to be 6,6'-dibromoindigo). The dye was considered to extremely precious. Cloth that wrapped Egyptian mummies was dyed in indigo,
as well as in red from dyes derived from the madder plant (alizarin compound). Scientists believe that the purpose of dyeing in this instance was not just for color but also to
preserve the mummies. It is also well-known that indigo, beside coloring and preserving, can be also used as a pesticide. Furthermore, many materials used in plant dyes are
also used as herbal medicines. There is a saying that medicine and diet are equally important for one’s health. We can say the same for medicine and color.

Returning to the topic of dyes used for fibers (cloth, paper), natural dyes were used for a long time to dye fibers made of natural materials, such as cotton, silk and wool. In
1856, the first synthetic dye, mauveine, was invented by William Henry Perkin, triggering the development of many other synthetic dyes by European chemical companies. This
led to the near disuse of natural dyes.

Synthetic fibers were created from about 1930, and manufacturers created synthetic dyes to color these fibers. Since the 1980s, pigments and dyes have also come to be used
in the electronics industry for products such as printers (pressure-sensitive, thermal, inkjet, sublimation transfer, electrophotographic printers), displays (color filters, polarizing
films, organic light-emitting diodes, guest-host liquid crystal displays) and optical media (CD-R, DVD-R). They have made our lives more convenient and comfortable.

Dyes have also contributed to the development of agricultural chemicals and pharmaceuticals by serving as the root of fine chemicals. The synergy of these developments
has in turn led to the further development of dyes.

Many of Japanese dye companies were established by making effective use of byproducts from the production of coke, used in manufacturing steel, and as a result of the
national production of dyes as set forth by government policies.

Coke is made from the dry distillation of coal. During this process, tar is created as a byproduct. Using compounds found in tar, including benzene, naphthalene,
acenaphthene and anthracene, dye intermediates such as aniline, naphthol and anthraquinone can be produced, leading to the creation of dyes. In the past, the dye industry
was a technologically advanced sector of the chemical industry.

Before World War | (1914 ? 18), imports from Europe, especially Germany, dominated the Japanese market. However, as imports from Germany ceased because of the war,
Japanese manufacturers launched production, mainly of sulfur dyes, which were relatively easier to manufacture. For example, in Taisho 3 (1914), Mitsui Mining Company, Ltd.
(currently Mitsui Chemicals, Inc.) began to manufacture alizarin red through the manpower and technological capabilities of its Tokyo industrial laboratory. In Taisho 5 (1916),
Japan Dyestuff Manufacturing Company, Ltd. (currently Sumitomo Chemical Company, Ltd.) was established as a state-owned company and began producing dyes.

After the war ended, the import of dyes resumed. Japanese dye companies were hit hard, but thanks to government protection (tariffs, subsidies, etc.), domestic production
expanded steadily.

As Japan entered World War II, the dye industry was taken over by the military. It was devastated by the damage from war. After the war, the industry enjoyed temporarily
strong periods, for example during the Korean War. Overall, however, its slump continued. The industry reorganized through the formation of cartels, but its weak performance
continued for a long time.

On the technological front, research materials seized from Germany by Allied forces were published as part of the “PB” series (named after the 1940s U.S. Publication Board).
Using these materials, Japanese dye manufacturers attempted to raise their technological level, but were limited to domestically manufacturing products whose patents had
expired and products with minor modifications.

From the 1960s, Japanese companies pursued American and European dye companies in the area of disperse dyes for polyester fibers. They proceeded with technological
developments aimed at overtaking these rivals, and by the 1990s, they had almost achieved this goal. However, dye companies in India, Indonesia, South Korea and China
unceasingly threatened Japanese dye companies, helped in part by the steeply appreciating yen. In response, Japanese chemical companies spun off their dye divisions, and
dye companies formed joint ventures or merged with American or European manufacturers, without a change for the better. Today, control for the lead in the manufacture of
fiber dyes has been ceded to India and China for the most part.

For mass production items whose patents have expired and whose performance has risen to a practical problem-free level, Japanese and Western dye companies have no
chance of winning if they compete simply on price. Even if they conduct R&D to differentiate the performance of their products, they cannot help but reflect this cost to the
products’ price.

However, from the 1980s to this day, Japanese chemical companies, in partnership with electrical and precision equipment manufacturers, have become world leaders
in the development of electronic parts and products that use pigments as key materials. They did this by utilizing their technological knowledge accumulated from the
development of fiber dyes. Representative products are as follows.

* Materials for printers

Colors for inkjet printers and sublimation transfer printers

Organic photoconductors (OPC) for electrophotographic systems (e.g. Xerox)

Pigments for toners and electrical static image development

Colors for blue-line, pressure-sensitive and thermal printers (stabilized diazonium salt, couplers, leuco dyes, etc.)
* Materials for displays

Color filters, polarizing films, pigments for plasma displays

Guest-host LCDs, pigments for OLED displays
* Materials for optical media

Pigments for CD-R, DVD-R

American and European manufacturers lag distantly behind Japanese companies in these fields, and Asian manufacturers have not yet achieved such level of technological
expertise. However, Japanese companies must continue to unflaggingly pursue technological developments.

In addition to the technologies for synthesizing dyes (minute adjustment of color, improving colorfastness, removing impurities/purifying dyes, etc.), which were cultivated as
Japanese manufacturers developed dyes for fibers, technological advancements from the following area.s also contributed greatly to the successful development of products
in the new fields above: technologies for analyzing microscopic surfaces; microencapsulation technologies; desalination, purification and enrichment through reverse osmosis;
surface modification technologies; infrared LED technologies; and coordination chemistry.

Future applications of colors include environmental-related and medical-related fields. Society has great expectations for the dye technologies accumulated so far by
Japanese companies and for their further developments.
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Systematic Review of Tyre Technology

1

Yasuhiro Ishikawa

m Abstract

The history of the tyre starts with the use of the wheel, using a log or its x-section. Tyres then came
into common use on the wheels of carts or horse carts. The pneumatic tyre was originally invented
by R.W. Thomson in the middle of 19th century. Then at the end of 19th century, a pneumatic tyre
for automobiles was invented. The history of the Japanese rubber industry also starts around this
time: the latter half of 19th century, out of which the tyre industry then developed. The history of the
Japanese tyre industry is divided into the three following stages:

Stage 1: Dawn of the Industry

The Japanese tyre industry began in the Meiji era (1868-1912) with the initial development of the
Japanese rubber industry. The foundation of Tsuchiya Rubber Factory in 1886 (Meiji 19) is generally
taken to herald the start of the Japanese rubber industry, approximately fifty years after the invention
of vulcanization by C. Goodyear in 1839.

Stage 2: Age of Growth

This period from the beginning of the Taisho era (1912-1926) to the end of World War II saw the
introduction to Japan of rubber technology from foreign countries, when domestic industry as a
whole was developing with the importation of various technologies. The founding of domestic tyre
manufacture dates from this period. Domestically-developed tyre technology showed dramatic
growth during the War and played an important role in military supplies.

Stage 3: Maturity

This stage covers the time from the end of the War II to the present. Although tyre manufacturing
suffered significant damaged during the War, recovery was rapid, and tyre technology saw further
dramatic development with the growth of motorisation. This period of growing post-War
motorisation is divided into three parts.

The first period was when new materials such as nylon and synthetic rubber were developed. In this
period, processing technology that could deal with these new raw materials was developed for the
tyre.

The second period saw tyre construction completely change from bias to radial tyres. This
significant development in tyre construction saw not only major changes in materials, such as the use
of steel cord, but also in the modification of production equipment.

In the third period, the various elemental technologies were integrated, resulting in the further

refinement of the steel radial tyre and the achievement of its durability in terms of adhesion between
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the rubber and steel cords, and preventing rubber fatigue throughout the tyre’s working life.
Following this period, better motion performance was required of tyres. However, it was well known
that a tyre with lower rolling resistance had the problem of lower skid resistance. This performance
trade-off is still major issue with tyres today. In addition, the improvement of ride quality, such as
the reduction of noise and vibration, came to be increasingly important in tyre performance.
Therefore, more exacting demands have been made of tyre performance since the 1980s.

Many epoch-making technologies have been developed since the War in the areas of raw materials
and construction, and which have then been incorporated into tyre technology. How much Japan has
contributed to these developments in tyre technology is debatable; however, Japanese tyre
technology has recently been earning itself recognition in the tyre industry by further consolidating
these technologies. The next decade will see rising demand for environmentally friendly solutions,

spurring the need for new technology that addresses this major issue.
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