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Symposium “Pio-engineers in Modern Japan”

[Date] Saturday, November 17, 2018, 14:00-17:00 (Doors open at 13:45.)

[Venue] Intermediatheque 2F ACADEMIA

[Organizer] The University Museum, the University of Tokyo (UMUT)

[Grant Support] Toshiba International Foundation
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[Venue] Intermediatheque 2F ACADEMIA

[Admission] Free (no reservation required)

The number of seats is limited to 60. Your understanding is appreciated.
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Symposium “Pio-engineers in Modern Japan”

This symposium focuses on modern Japanese
engineering. Researchers from the US, UK, and
Japan will deliver lectures and hold discussions
according to their study fields and particular
interests.

The Japanese word for engineering,
kogaku I:*%# , denotes an academic discipline that
Japan imported from Western countries when it
modernized during the Meiji era. It can also refer to
the Western engineering techniques that sustained
Japan’s transition into a modern state. However,
the word also describes a concept that predates
Japan’s westernization. In its kunyomi reading, the
first of the two characters, ko I., corresponds to the
Japanese word takumi, which describes dexterous
or masterful craftsmanship. Thus, ko also denotes
the craftsmanship that underpins works from the
smallest crafted works to the largest edifices.
On the process of how engineering developed in
Japan—both as an academic discipline and as
artisanal techniques—it would be found that modern
techniques imported from the West intermingled
with Japan’s indigenous techniques. People can
view what makes the development of Japanese
engineering so interesting within the context of
not only an engineering history but also a cultural

phenomenon unique to a particular time.

The title of the symposium features
the word “pio-engineers.” Pio-engineers was the
keyword in a 2017 exhibition held at Koishikawa
Annex, the University Museum, the University of
Tokyo (UMUT), titled Pio-engineers in Modern
Japan: Rintaro, Fuji, and Giichi, Three Generations
of Tanakas. The exhibition showcased UMUT
collections related to the Tanakas’ pioneering
spirit as well as the spirit of cooperation they
demonstrated in working with those around them
to contribute to the development of engineering
in Japan. This ethos was described as “pio-
engineers”—a portmanteau of pioneer and
engineers.

We welcome everyone—from experts
from different research fields to members of
the general public—who are interested in this
symposium. The speakers at the symposium will
introduce examples of “pio-engineers” and their
work, and thus illuminate various aspects of the
process of Japan’s modernization. We hope that
the symposium will provide much food for thought
concerning Japan’s past, as well as its present and
future.

[Date] Saturday, November 17, 2018, 14:00-17:00 (Doors open at 13:45.)

[Venue] Intermediatheque 2F ACADEMIA
[Admission] Free (No reservation required.)

[Language] Japanese and English (Lectures: Handouts in Japanese and English provided. / Discussion: Interpretation

provided.)

The number of seats is limited to 60. Your understanding is appreciated.
[Organizer] The University Museum, the University of Tokyo (UMUT)

[Grant Support] Toshiba International Foundation

Program

[Part 1] 14:00-16:00 Lectures

Terada Ayumi (The University Museum, the University of Tokyo / Museology and Cultural Policy Studies)
Introduction: The work of three generations of the Tanaka family, Rintaro, Fuji, and Giichi.

Miles Oglethorpe (Historic Environment Scotland / Industrial Heritage)
Scotland’s links with the emergence of Modern Japan: The case of Watanabe Kaichi.

Ariga Nobumichi (National Museum of Nature and Science / History of Physical and Mathematical Sciences)
W. E. Ayrton and Natural Philosophy at the Imperial College of Engineering in Tokyo.

Yulia Frumer (Johns Hopkins University / History of Science and Technology)

Yamaguchi Kisaburé’s studies at Johns Hopkins.

Matsumoto Fumio (The University Museum, the University of Tokyo / Architecture)

Josiah Conder and the first Japanese architects.

[Part 2] 16:15-17:00 Discussion and Q&A
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The Tanaka Collection and past special exhibition

UMUT houses and researches approximately a
thousand items—including documents, photographs,
commodities and books—related to the Tanakas,
who contributed to the development of engineering
in modern Japan. The Tanaka family is a descendant
of Tanaka Hisashige (1799-1881), a famous inventor
and engineer during the late Edo and Meiji period.
Materials on three generations of Tanakas—
Rintard (1856-1924), Fuji (1877-1922), and Giichi
(1902-1985)—form the bulk of the collection. Having
graduated from the Imperial College of Engineering,
Tokyo Imperial University, and Waseda University,
respectively, the three Tanakas contributed to
essential works in modern Japanese engineering,
constructing the Imperial Palace and the Togua
Palace, authoring the first Japanese-language
textbook on mechanical engineering, and furnishing
the interior of the Imperial Diet building.

The past special exhibition titled Pio-
engineers in Modern Japan: Rintaro, Fuji, and

Giichi, Three Generations of Tanakas, was held
from February 4 to June 11, 2017, at Koishikawa
Annex. The exhibition aimed to provide a sense
of the chronology of engineering during Japan’s
modernization, from its dawn and throughout its
development, by showcasing the works of the three
generations of Tanakas, which cover a full spectrum
of engineering fields, including civil engineering,
material engineering, mechanical engineering,
architecture, and design. This exhibition concept
could uncover the “cultural structures” of Japan’s
modernization that are present in the development
of Japanese engineering as both an academic
discipline and as a set of techniques. The broad
sense of “architecture” explored in this special
exhibition is derived thematically from Koishikawa
Annex’s permanent exhibition, Architectonica. The
word “Architectonica” encapsulates all material and
immaterial architectural phenomena.
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Miles Oglethorpe
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Yamaguchi Kisaburd’s studies at Johns Hopkins
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Introduction: The work of three generations of the Tanaka family,

Rintaro, Fuji, and Giichi

Terada Ayumi

The University Museum, the University of Tokyo (UMUT)

The aim of this talk is to explain the purpose of the
symposium “Pio-engineers in Modern Japan.” The
symposium is to be held at the Intermediatheque
in relation to a special exhibition at the Koishikawa
Annex in 2017, at which the Tanaka Collection of the
University Museum, the University of Tokyo (UMUT)
was introduced.

In this talk, | first introduce the
characteristics of the Tanaka Collection and special
exhibition. Next, | focus on the main work of Tanaka
Rintaro (1856-1924), Fuji (1877-1922), and Giichi
(1902-1985), the people mainly featured in the
collection, along with the genealogy of the Tanaka
family. Finally, | would like to share with participants
information about the word “pio-engineers,” which is
the keyword of this symposium.

The university museum, UMUT,
currently includes four museums in Tokyo as its
activity bases. Two of these are the Koishikawa
Annex, where the special exhibition was held, and

Intermediatheque, the venue of this symposium.

Tanaka Collection and past special exhibition

UMUT houses and researches approximately
1,000 items—including documents, photographs,
commodities, and books—related to the Tanakas,
who contributed to the development of engineering in
modern Japan. The Tanaka Collection covers various
fields such as historical and artistic materials as well
as engineering. Materials on three generations of
Tanakas—Rintard, Fuji, and Giichi—form the bulk of

the collection.

Though these individuals were not
generally well known, the three Tanakas contributed
to essential works in modern Japanese engineering,
constructing the Imperial Palace and Togu Palace,
authoring the first Japanese language textbook on
mechanical engineering, and furnishing the interior of
the Imperial Diet Building.

The past special exhibition at
Koishikawa Annex in 2017 — Pio-engineers in Modern
Japan: Rintard, Fuji, and Giichi, Three Generations
of Tanakas—was planned to make people aware
of this interesting collection and to further advance
research on this (image 1). The exhibition aimed to
provide a sense of the chronology of engineering
during Japan’s modernization, from its dawn and
throughout its development, by showcasing the works
of the three generations of Tanakas. These works
cover the full spectrum of engineering fields including
civil engineering, material engineering, mechanical
engineering, architecture, and design. This exhibition
uncovered the “cultural structures” of Japan’s
modernization in the development of Japanese
engineering as both an academic discipline and a set
of techniques.

Genealogy of the Tanaka family

These three generations of the Tanaka family are
connected by a genealogy with Tanaka Hisashige
(1799-1881) (image 2), the famous inventor of ningyo
puppet automata also known as “Karakuri Giemon.”
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Hisashige the First was from Kurume
(currently Fukuoka prefecture) and is known as an
inventor and engineer active from the Edo to Meiji
periods. In the production of the Karakuri ningyd
(puppet automata) and Man’nen dokei (the Myriad
year clock), he developed Japanese conventional
technology. Later, he learned Western and modern
technologies, and attempted to manufacture the
steam locomotive and steamship at the Nagasaki
Naval Training Center and Saga Domain Chemistry
Laboratory. Therefore, he is remembered as one
of the fathers of modern technology development
in Japan (image 3-4). He founded Tanaka Shokai
(Tanaka Seizd-sho) in Tokyo, which deals with
the telecommunication machinery manufacturing
business. This factory became the present Toshiba
Corporation, and so historically, Hisashige is known
as the founder of Toshiba.

Work of Rintaro

Rintard was the second son of Nakamura Kisuke
(1825—-1876), a colleague of Tanaka Hisashige the
First, and member of the Saga Domain Chemistry
Laboratory. In the year after the sudden death of
Tanaka Giemon the Second, Rintard was adopted by
the Tanaka family in 1865 and married Minechiyo, the
daughter of Giemon the Second.

In 1875, he matriculated into Kogakuryd
of Japan’s Ministry of Public Works, the government
school, as an engineering specialist, and in 1881,
graduated from the Mechanics Department of the
Imperial College of Engineering among the third
generation of graduates (image 5). That year, he
became an engineer at the Ministry of Public Works,
after which he worked as an engineer at the Ministry
of the Imperial Household, Tanaka Seizo-sho, and
Shibaura Seisaku-sho. Finally, he again worked at
the Ministry of the Imperial Household. The Imperial
College of Engineering was the first full-fledged modern
higher education institution in Japan. With the guidance
of foreign professors hired by the government, an elite
group responsible for the construction of the modern

nation of Japan was trained there.

One of Rintard’s primary works was the
construction of the Togu Palace (Palace of the Crown
Prince and the current State Guest House Akasaka
Rikyd, completed in 1909). The portrait (image 6) is of
Rintard aged 46 years when he was appointed as a
construction engineer at Togu Palace. Togu Palace is
a Neo-Baroque-style European palace building built
as the residence of Crown Prince Yoshihito (Emperor
Taishd). The design was by Katayama Tokuma
(1853-1917), who graduated from the Architecture
Department of the Imperial College of Engineering
among the first generation of graduates. It took about
ten years to complete the palace (image 7).

At the completion of the project,
photographs of Togu Palace were taken by the
photographer Ogawa Kazumasa (1860-1929).
This collotype version of the Tanaka Collection
was the one produced by Ogawa and distributed to
stakeholders. Rintard was given these photographs
at the time because of his efforts regarding state-of-
the-art heating equipment work. The photographs
of the Tanaka collection include a cover letter from
Katayama Tokuma to Rintard, which provides
evidence of their history (image 8). These
photographs show the entire building including the
bathroom, corridor, underground facility, exterior of
the building, and interior decoration of each room
(image 9).

Also included are photographs of the
heating equipment (“Underground Room Heating
Chamber” and “Basement Room Corridor Ceiling”)
(image 10). At Katayama’s request, the heating and
ventilation facility was designed in New York, USA,
and most of the equipment used was imported from
the US and UK. At Togl Palace, the main form of
heating was mechanized hot air heating, which
required an extremely large number of steel plate
ducts. However, in Japan, no construction had thus
far handled full-fledged duct construction. In 1901, a
sample of the hardware for heating equipment, which
looks like a duct, arrived from New York. But because
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nothing was known about the production method
and tools, heating supervisor engineer Rintard asked
Katayama to investigate further when he visited the
US in 1902. At the Imperial College of Engineering
where Katayama and Rintaro studied, Josiah Condor
(1852—-1920) of the Architecture Department had
given lectures related to heating since 1878, one
year after the college opened.

In this way, the work of Rintard
shows us an aspect of the dawn of engineering
in modern Japan in this period, during which the
latest technologies of the West were introduced
through imported materials. This is not visible from
the surface of the building, which today remains a

cultural property.

Work of Fuji

In 1894, Fuji was adopted by Rintard into the Tanaka
family. In 1901, he married Rintard’s daughter
Yoshiko.

He was the second son of the Saga
Prefectural Shizoku (a social class of former
Samurai) Fujiyama Tanehiro (birth unknown—1886),
a technician who spread the foundation of modern
glass manufacturing in Japan. His older brother
Tsuneichi (1871-1936) was a Doctor of Engineering
who pioneered the carbide industry.

He graduated from the Department of
Mechanical Engineering, Faculty of Engineering at
the Tokyo Imperial University in 1901. In the same
year, he became a lecturer in the Department of
Mechanical Engineering and later a professor (image
11). The Faculty of Engineering at Tokyo Imperial
University, founded in 1886, was a higher education
institution that took over the Imperial College of
Engineering.

Charles Dickinson West (1847—-1908)
was one of Fuji’s university professors. West was an
Irish professor who taught at the Imperial College of
Engineering and Tokyo Imperial University. As the
successor of the Imperial College of Engineering
Principal Henry Dyer (1848-1918), he came to Japan

in 1882, where he taught mechanical engineering
and shipbuilding studies. Even though West moved
from the Imperial College of Engineering to Tokyo
Imperial University, he taught his classes in English,
not Japanese. Fuji wrote his dissertation thesis in
English (image 12).

Fuji's main works include the writing of
textbooks that enabled teaching foreign technologies
in Japanese rather than in a foreign language. The
portrait (image 13) was taken the year after Japan’s
first Japanese language textbooks on mechanical
design and drafting were published when Fuji was 29
years old.

In 1906, Fuji and co-author Uchimaru
Saiichird (1877-1969) published the first Japanese
textbook on mechanical design and drafting,
Mechanical Design and Drawing Part 1 and Part
2 (image 14). The introduction includes solution
methods alongside various examples to ensure that
freshman scholars could understand the everyday
needs of those engaged in the mechanical industry.
Much of the material in the book was drawn
from D. A. Low and A. W. Bevis’ book A Manual of
Machine Drawing and Design (1893). This book
was repeatedly edited as an essential textbook
for mechanical engineering, and it became an
augmented revised version from the 10th edition in
1916. The contract for the publication of Mechanical
Design and Drawing is kept at UMUT (image 15). It
was exchanged between the two authors and the
publisher, Maruzen Co., Ltd. We see “Mechanical
Design and Drawing Study” in two places, with “Study”
struck out and the seal of Uchimaru affixed, indicating
a title change.

Fuji also wrote two other textbooks.
He published Applied Mechanics Part 1 in 1913 and
Part 2 in 1915, and Machine Production Method Part
1in 1919 and Part 2 in 1923. The Tanaka collection
includes his original hand-drawn illustrations for these
books (Applied Mechanics Part 1: all 16 sheets,
and Machine Production Method Part 1 in 1919 and
Part 2: all 46 sheets) (image 16-17). His aim for
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writing these books was the same as that for his first
book. In the prefaces, he stated his aim as laying
the foundation for modern industrial development.
He thought that Japanese texts on the science of
basic engineering were lacking in Japan, despite the
emerging importance of engineering at the time. The
Japanese technical terms he used depended on the
mechanical engineering terminology edited by the
Society of Mechanical Engineers established in 1897.
He was one of the editors of the committee on the
mechanical engineering terminology.

From this work of Fuji, we see a
transition period to the grounding and development
of the modern engineering introduced from the West
into Japan by gathering the power of the academic
community of the time.

Work of Giichi

Giichi was the first son of Fuji and Yoshiko.
He graduated from the Faculty of Science and
Engineering, Waseda University, in 1928. That year,
he became an official of the Bureau of Building and
Repairs of the Ministry of Finance. After resigning
from the Bureau of Building and Repairs, he worked
at the Ministry of Navy Building Bureau and later at
private architecture companies.

One year after graduating from
university, he joined Chiba Railroad 1st Regiment as
an executive candidate in 1929, but was discharged
the same year. In 1930, he was again hired by the
Bureau of Building and Repairs to work under design
chief Yoshitake Tori (1886—1945), where he would
work on the interior decoration of the Imperial Diet
Building, which was completed in 1936. The portrait
(image 18) was taken when Giichi was about 26
years old and in command of Chiba Railway 1st
Regiment in the period between his career at the
Bureau of Building and Repairs.

Giichi’s main work is the interior
decoration of the Imperial Diet Building. It is known
through the Tanaka Collection that he took charge of

the decorative design of the front hall of the Binden

(a place for the Emperor to rest upon his visit). The
front hall of the Binden is one of the main areas of
the Imperial Diet Building, and can be reached from
the central hall through the central staircase of the
building. The space is rectangular, measuring 7.3
meters wide and 21.8 meters long. The plan for the
construction of the Imperial Diet Building goes back
to the Meiji Era. This major national project took
about 19 years to complete (construction started in
1918).

Giichi sent picture postcards of the
Imperial Diet Building and front hall of the Binden
to his family on the day of the building completion
ceremony (image 19). In the picture of the front hall of
the Binden, you can see the state at the time of the
upper marble relief at the entrance of the Binden and
the floor marble mosaic that Giichi designed.

The “pattern of the upper marble relief
at the Binden entrance” seems to have been drawn
in 1928 or 1930 when Giichi worked at the Bureau of
Building and Repairs (image 20). The arabesque and
vases are designed around a shield.

The Tanaka Collection includes
“patterns of the floor marble mosaic in the front hall
of the Binden,” which consists of a large arabesque
pattern rhombus and small diamond-shaped flower
(image 21). These patterns seem to be a draft of
the design proposal, as it does not include the grid
lines, size notation, and mosaic fitting plan. However,
since the completed mosaic and contour line
almost coincide, it can be inferred that they are the
completed form of the design plan.

Giichi kept the “sample stones of
floor marble mosaic in the front hall of Binden.”
These samples consist of 16 types of marble stones
including serpentine (Jamon) and olivine tholeiite
(image 22). As a rule, only Japanese domestic
materials were used for the construction of the
Imperial Diet Building. Until then, most of the marble
was of foreign import, and domestic materials
were rarely used in Japan. The Bureau of Building

and Repairs enthusiastically gathered samples of
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domestic materials before starting construction,
which led to the discovery of new high-quality marble
and development of the marble industry in Japan.
When new materials were found, they collaborated
regarding samples, and the color scheme was
redesigned based on these studies.

Approximately 600,000 flagstones were
used for the floor of the front hall of the Binden. The
upper marble relief at the entrance to the Binden was
made of a single slab of Hototogisu domestic marble
and pillars with walls on both sides thereof. Based
on this large size, it is easy to imagine its uniqueness
and luxuriousness (image 23).

Materials including design drawings
and material samples of the Imperial Diet Building
were mostly lost in a fire and the war; thus, the
design patterns and sample stones that Giichi kept,
being in charge of decorating the front hall of the
Binden, are valuable source materials today.

Looking at the construction work of the
Imperial Diet Building in which Giichi was involved,
a period of the development of engineering in Japan
is evident. This was thanks to Japanese engineers
using domestically produced materials on a major
national project in modern Japan.

“Pio-engineers”
The essential works in modern Japanese engineering
over the three generations that included Rintaro,
Fuji, and Giichi, namely constructing Togu Palace,
authoring the first Japanese language textbook on
mechanical engineering, and furnishing the interior
of the Imperial Diet Building, illustrate various
engineering fields and clarifies the chronology of
engineering during Japan’s modernization, from
its dawn through its transition and development.
However, it is interesting to note that the three
individuals were not highlighted in relation to the
importance of the work they were involved in along
the process of modernization in Japan.

Based on this point, we define the

term “pio-engineers.” The three generations of

Rintard, Fuji, and Giichi and the engineers who
worked with them were involved in the introduction
and dissemination of new technologies. At the same
time, they progressively worked on new things to
contribute to manufacturing in Japan. Their work
demonstrates their “pioneering spirit.” In addition,
not all these works could be completed by only one
person, but were accomplished through the “spirit of
cooperation,” namely working with their peers. The
ethos of this pioneering spirit and spirit of cooperation
was encapsulated in the term pio-engineers—a
portmanteau of pioneer and engineers.

The lectures included in this symposium
will introduce examples of “pio-engineers” and their
work according to various research interests in
modern Japanese engineering. The Japanese word
for engineering, k6gaku 1*¥:, denotes an academic
discipline that Japan imported from Western
countries when it modernized during the Meiji
Era. It can also refer to the Western engineering
techniques that sustained Japan’s transition into a
modern state. However, the word also describes a
concept that predates Japan’s westernization. In its
kunyomi reading, the first of the two characters ko
I. corresponds to the Japanese word takumi, which
describes dexterous or masterful craftsmanship.
Thus, ko also denotes the craftsmanship that
underpins works from the smallest crafted pieces to
the largest edifices. Considering this point, | would
like to reconsider the modernization process of
Japan from various perspectives and discuss with the
participants of this symposium the past, present, and
future of Japan with clues from each lecture.
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Scotland’s links with the emergence of Modern Japan:

The case of Watanabe Kaichi

Miles Oglethorpe

Head of Industrial Heritage, Historic Environment Scotland

Ladies and Gentlemen, first | wish to say how
honoured and excited | am to have been invited to
address this symposium and to be part of such an
exciting programme.

My subject today is an extraordinary
man who was a major figure in the emergence of
modern Japan, Watanabe Kaichi. In Scotland, he is
a prominent but mysterious figure, so today | intend
to begin by reflecting on his profile in Scotland.
After that, | will discuss the wider context of Scottish
engineers in Japan. Then, | will spend a little time
sharing with you details of the construction of
the Forth Bridge, and what Watanabe must have
experienced when working in Scotland. For us, the
great mystery has been what happened after he
returned to Japan in 1888, but with the help of very
generous researchers, | will be able to share with
you some details that were new to us. At this point,
| will move to focus on one particular enterprise that
was established by Watanabe—Toyo Denki Seizo
KK. I will then share with you a piece of magic—a
gift which adds an extra dimension to our story. | will
then conclude with some observations about Japan’s
relationship with Scotland.

Watanabe Kaichi’s profile in Scotland
So, beginning with Watanabe Kaichi’s profile in
Scotland.

| must begin with the Forth Bridge
itself—one of the great iconic engineering structures
in the world, and a project which occupied Watanabe

for two years (image 24). We were both delighted
and relieved when its World Heritage nomination was
successful in 2015. At the time, we were aware of
its fame across the world, but were surprised at the
ways in which it ate into our subconscious.

The Forth Bridge appears in places you
might not imagine were possible. Recent examples
we have encountered include “body art,” crazy golf
(on the island of Arran), laundry trucks, and even a
seafood festival. Perhaps the most original use of the
Bridge for commercial purposes is hearing-aid shop
in Edinburgh.

The Forth Bridge appears in comics—
maybe it was featured in Manga. Do please let me
know. Unfortunately, a lot of the excitement is centred
on its destruction.

However, one of the most unusual
appearances of the Forth Bridge can be found in the
ground floor of Edinburgh’s most popular Department
Store—John Lewis. If you walk into the main
entrance and look through the Stationery Department
towards the elevators, there is Watanabe Kaichi! This
must be one of the largest manifestations of what is
perhaps the most famous Forth Bridge photograph—
“The Human Cantilever” (image 25).

Here, the Forth Bridge Company’s
photographer, Evelyn Carey, has assembled a
photograph that demonstrates the Cantilever
Principle. And there is no doubt that he has chosen
Japanese engineer Watanabe to be the centre of the
tableau, his reason being that the cantilever principle
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is widely believed to have emanated from east Asia.

The extent to which this is an iconic
image, and Watanabe is a major figure within it, is
demonstrated by its inclusion in the Bank of Scotland
£20 note, itself an iconic bank note (image 26).

Context — Scottish engineers in Japan

So, now | want briefly to discuss the Scottish
engineers who were working in Japan at the time
Watanabe was emerging as a young engineer.

Of these, perhaps the most famous is
Thomas Blake Glover (who lived from 1838 to 1911),
and is known to some as the “Scottish Samurai”
(image 27). Glover was instrumental in importing
many technologies which were subsequently
massively enhanced in Japan. A particularly good
example is the railways—Glover imported the
first steam locomotive to Japan and subsequently
pioneered the roll-out of coal mining technologies.
He was also a driving force behind the evolution of
Mitsubishi Heavy Industries.

The impact of Glover and his many
Scottish compatriots has been explored by Brian
Burke-Gaffney in his research, and it is not surprising
that Glover is greatly revered in Kytsha (image 28).

Some of Glover’s works are included
in the Sites of Japan’s Meiji Industrial Revolution,
which were also recently inscribed onto the UNESCO
World Heritage list. These include Kosuge Dock,
and the Giant Cantilever Crane in Nagasaki, both
of which were acquired because of the influence of
Glover. Those of you who enjoy a beer will also know
that Glover founded the Kirin Brewery, and a recent
special edition included the Giant Crane on the can
(image 29).

The importance of this industrial
heritage within Japan was also cemented recently
by the issue of commemorative stamps and coins
(image 30).

There were other Scottish engineers
who played a major part in the emergence of modern
Japan, and at this point, | want to acknowledge the

work of Inanaga Masuo, who has published a book
on the subject (image 31). One of my heroes is
William K. Burton from my home town of Edinburgh,
who designed and planned water supplies and
sewerage systems for many of Japan’s most
important cities, and for Taiwan also.

Another important engineer was
Richard Brunton, who was responsible for founding
the lighthouse service in Japan, supervising the
construction of approximately 50 lighthouses around
the Japanese coast and initiating a training school
and a system of lighthouse keepers all modelled on
the Northern Lighthouse Board in Scotland (I must
acknowledge Wikipedia for these images, image 32).

However, for us today at this
symposium, perhaps the most important engineer of
the period was Henry Dyer. Dyer graduated in 1873
from Glasgow University and took up a place in the
new College of Engineering in Tokyo (ICE). Here he
was able to meet up with an old acquaintance, Vice-
Minister Yamao, with whom he had worked at Napier
Shipyard in Glasgow. In 1884, Dyer sent student
Watanabe Kaichi to Glasgow University to study
engineering. Two years later, | understand that the
College of Engineering merged with Tokyo University
to become the Imperial University (image 33).

The young Watanabe followed a
number of other Japanese pioneering engineers
and travelled to Scotland where he enrolled at my
university, the University of Glasgow, in 1884. The
University is so proud of having Watanabe as a
graduate that you can find this copy of his registration
form on its website (image 34).

And so, it was following his graduation
as an engineer from Glasgow University that he took
a job in the biggest engineering project in the world at
the time—the construction of the Forth Bridge. Note
that in this photograph, it is often mistakenly assumed
that the two people on either side of Watanabe are
the designers of the Forth Bridge, Benjamin Baker
and John Fowler (image 35). This is not the case, and
| am grateful to my colleague Arakawa Saho (of the
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National Records of Scotland) for pointing this out.
They are in fact Mr. Frederick Eastment Cooper (right)
and Andrew Stevenson Biggart (left), both of whom
were engineers working on the Forth Bridge.

Working on the Forth Bridge

This is a good opportunity to share with you some
images that illustrate the conditions that Watanabe
would have encountered when working on the Bridge.
These were taken by the official photographer,
engineer Evelyn Carey, and the original glass
negatives survive, having been deposited with the
National Records of Scotland (our National Archive).

But first, some indicators as to the
enormous scale of the project. It was suggested
at the time that two Eiffel Towers could be fitted
into each of the three Cantilever towers, and
contemporary satirical magazines poked fun at
Gustav Eiffel (image 36).

Today, there are many bridges that
far exceed the scale of the Forth Bridge, but at the
time, it was regarded as one of the wonders of the
world (image 37). The statistics include its length
of 2.5 kilometres, and the fact that it was the first
large engineering structure to be built form a new
material—mild steel produced at relatively low cost
in open-hearth furnaces by the Siemens Martin
Process. In all, it comprised over 50,000 tonnes
of steel, and an estimated 6.5 million rivets. Its
designers, Baker and Fowler, were greatly admired
by Watanabe, as was the innovative contractor
responsible for the construction, Sir William Arrol of
Glasgow.

The steel for the bridge was cut and
shaped at a large factory site near the Bridge, which
also drilled holes in the steel plate to accommodate
the rivets (image 38). In effect, the Bridge was built
twice—once at the factory, and then for real on site.

The steel sat on piers with Caisson
foundations, and the main members were made up of
riveted tubular steel raking outwards from ‘skewbacks’
(image 39).

The contracting engineer, William Arrol,
devised new systems for construction (image 40). At
the time, it was considered to be a model of health &
safety practice, but to us today it looks terrifying.

One of Arrol’s greatest innovations was
the use of hydraulically powered riveters, which greatly
increased the speed of construction (image 41).

As the Bridge grew and its structure
began to take shape, so it attracted visitors from
all over the world (image 42). You can imagine how
inspiring it must have been to a young Watanabe.

This photograph evokes comparison
with the construction of skyscrapers in the
USA (image 43). It demonstrates very well how
extraordinary working on the Bridge must have been.
In addition, it shows how the fabrication worked—the
steelwork was initially held together with bolts before
being replaced by hot rivets which rendered the
structure permanent.

There is no doubt that working
conditions for many would not have been pleasant—
many hundreds of workers were living in very
cramped conditions (image 44).

As the Bridge took shape, it must have
been inspirational for Watanabe, and he would have
learned a lot about managing engineering projects,
and the new technologies that were being developed
(image 45).

During the course of the eight years
of the construction works, it was estimated that
between 50 and 60 people died on the Bridge, and
perhaps another 15 in associated engineering works
elsewhere (image 46). By today’s standards, that
sounds a lot, but at the time, it was regarded as a
miracle, and a measure of the high standards of
health and safety. Anyone who knows the weather
conditions around the Bridge knows that this is a
remarkably low figure.

This is the view from the top of the north
end of the Bridge today—the left image shows the
Edinburgh Airport control tower in the distance (image
47). It must have been extraordinary for Watanabe to
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experience the Bridge under construction.

On returning to Japan...
Now is the moment to consider what happened when
Watanabe returned to Japan in 1888.

Fortunately, we have a very good idea
of his state of mind from a letter he sent to Frederick
Eastment Cooper, Resident Engineer at the Forth
Bridge (image 48). | am very grateful to Howard
Bosson of Michigan State University, who drew
my attention to this letter, which is now part of the
collections of the Canadian Centre for Architecture
in Montreal. This is even more special because it
is Cooper sitting beside Watanabe in the famous
Human Cantilever photograph mentioned earlier.

The letter is fascinating, but two
extracts are particularly significant. First, “Nothing is
more interesting for me, than to think of the ‘Greatest
in the World Structure’ at the Forth and of the most
pleasant time | spent in your office”... tells you how
much of an impact working on the Bridge had on
Watanabe. Second, “Only the hope | have in future is
to come to Scotland again and visit the Forth Bridge,
conveying the trains over the deep waters of the
Forth at the heights of 167 feet above the tide” tells
you that he wants to come back to see the complete
Bridge fully operational.

If he had returned, it might have looked
something like this (image 49). However, as we shall
see, he must have been one of the busiest people
in Japan—he simply did not have time to return to
Scotland!

At this point, | have to acknowledge the
help | have received from scholar Dr. Ogata Hideki of
the Japan Society of Civil Engineers (image 50). He
published a paper in the JSCE Magazine’s August
edition on the evolution of engineering in the Meiji
period as part of the 150th anniversary celebrations.
Watanabe Kaichi’s career after his return to Japan
has been part of Ogata-san’s research, and he has
very kindly supplied me with information. This in turn

has been translated for me by my colleague at the

National Archives of Scotland, Arakawa Saho.

So, the information that follows is
derived entirely from Ogata-san’s work. It is important
to note that this includes only major milestones,
so a lot of texture is not included here today. Dr.
Ogata discovered that Watanabe had many advisory
positions in Government Departments and Public
Authorities that | will not mention today. He advised
many companies and held many managerial
positions. He was also involved in many engineering
projects such as major bridges, and the Biwa Canal.

So, here is a summary chronology:

1888 — Returned to Yokohama

1888 — Wrote letter to Mr. Cooper of the Forth
Bridge Company (which we have seen
as image 48)

1888 — First job on railways for Nihon Dobuku Ltd.

1892 — Moved to Sangu Railway Company, and
in 1894 took over as Chief Executive and
Chief Engineer

1897 — Hokuetsu Railway Company, Chief
Engineer and Managing Director

1899 — Obtained a PhD in Engineering

As we move into the 20th Century,
Watanabe becomes a prime mover in the railways,
and electric railways in particular. Milestones include:

1901 — Director of Narita Railway

1903 — Director of Tokyo Electric Railway

1906 — Executive Director, Keihan Electric
Railways Company

1907 — Chairman of Hokuetsu Railways

1907 — Director of Manchurian Industrial
Enterprise

1907 — Director of Osaka City Sakura Cement

1907 — Director of Ina Railway Company

His career continues with more railway
industry roles, but he also branches out into gas and
ship-building, and establishes the Japan Society of
Civil Engineers. Specifically:

1909 — Director of Tokyo Railway Company

1910 — Executive Chairman, Keihan Electric
Railways

1911 — Director of Kansai Gas Company

1912 — President, Ishikawa Ship Yard (now I[HI),
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until 1925

1917 — Agreement with Dick Kerr & Co.

1917 — Established the Japan Society of Civil
Engineers

So, to summarise, Ogata-san’s work
has revealed that Watanabe managed 19 railway
companies during his career (image 51).

But, his research also shows a
wider range of industrial activities managed by
Watanabe as the Japanese economy developed at
an extraordinary pace (image 52). These included
construction companies, colonial enterprises in Korea
and Manchuria, cement, gas, metal castings, iron
works, timber, shipbuilding, and electrical and lighting
companies.

Watanabe continued to work feverishly
up until his premature death from stomach cancer
in 1932 at the age of 74 (image 53). However, a
particular focus for us today is a company he founded
in 1918 called Toyo Denki Seizo KK.

The creation of Toyo Denki Seizo KK

The exciting aspect of the creation of Toyo Denki
Seizo KK is that it demonstrates the strength of
Watanabe’s loyalty and links to Scotland.

In 1917, Watanabe had signed an
agreement with Dick Kerr & Company, an electrical
engineering business in the UK (image 54). By that
time, its registered office was in London. However,
the company had been founded by two engineers
from Glasgow in the town of Kilmarnock in Scotland.
It had acquired electrical engineering businesses in
Preston and London, and to gain access to wider
markets, presented itself as a London company.
However, Watanabe’s main contact was a Scotsman
from Peebles called Walter Rutherford.

Rutherford was instrumental in
transforming Dick Kerr into the English Electric
Company, from which it evolved into GEC (image 55).
More recently it has become part of BAE Systems,
who have funded a book documenting the history of
the company from 1853 to 1919.

The Magic Box

This brings us onto the piece of magic with which |
wish to conclude my presentation—the Magic Box. In
1918, Watanabe Kaichi presented Walter Rutherford
with a Japanese silver box as a gesture of thanks,
acknowledging Rutherford’s help with the creation of
Toyo Denki (image 56).

Totally by chance, this box was
discovered by my niece, Alexandra Oglethorpe, at
an auction house in the south of England (image 57).
She loves Japan and immediately recognized the
box as Japanese. Having consulted with her parents,
Charles and Judy, and with me, they decided to bid
for it in the auction and were successful. | confess to
being overcome with excitement.

Meanwhile, Watanabe’s company, Toyo
Denki, had thrived, and was preparing to celebrate
its centenary (image 58). So Alex and the family
made arrangements to loan the box so that it could
play a part in the centenary celebrations, which you
can see it did. The box is now on display at this
museum (Special Presentation “Watanabe Kaichi’s
Memorial Silver Box: A Japanese Engineer’s Bond
with Scotland,” pp. 101-103), and | am delighted to
say that Alex is here with us today in the audience.

Do please say hello and talk to her later on.

Conclusion — Special links
So, it is time for some general conclusions.

There is no doubt that there is a strong
‘spiritual’ connection between Scotland and Japan.
That was well demonstrated by the success of NHK’s
TV series, Massan, celebrating the arrival of whisky
in Japan.

But for me, engineering is the greatest
historical link (image 59). In fact, it is fair to say
that Japan is even more crazy about railways than
Scotland and the UK.

And, from a political perspective, the
Scottish Government is very aware of and proud of
our links with Japan (image 60). Watanabe Kaichi has
a prominent position within our Forth Bridge World
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Heritage nomination.

Furthermore, our Cabinet Secretary,
Fiona Hyslop MSP has been to Kyasht and seen for
herself the Scottish industrial heritage in Nagasaki
that is now part of the Meiji industrial heritage
UNESCO site (image 61). In fact, | believe she has
even travelled on the tartan Nagasaki tram!

Most symbolic, perhaps, is that the
Forth Bridge and the Sites of Japan’s Meiji Industrial
Revolution were inscribed on the same day in Bonn,
Germany, back on 5th July 2015 (image 62).

Finally, my own ambition is that we can
use our engineering heritage as a major education
resource (image 63). With this in mind, in September
2018 our Deputy First Minister, John Swinney MSP,
launched our ‘Go Forth’ Education Resources project,
which is based on the Forth Bridges, and uses the
digital models generated by our recent 3D laser
scan-surveys to provide resources for all schools in
Scotland, and is tied into the official curriculum. It
was fantastic to see how the resources inspired the
children during the launch, and we hope we will be
able to attract a new generation of pupils to take up
engineering and science subjects in the future. With
this in mind, we would like to work with Dyer and
Watanabe’s universities, Glasgow and Strathclyde, to
take engineering education projects forward, and we
know that Watanabe Kaichi would be supporting us
one hundred percent. Thank you!
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Engineering Wonder, Major event, widely reported
Contemporary reports from Engineering, Punch magazine..

THE FORTH BRIDGE: widely quoted statistics

Example of a Ralston’s postcard

THE FORTH BRIDGE
THE LABOUR OF 5000 MEN (NIGHT AND DAY) FOR 7 YEARS
OPENED MARCH 4th 1890 COST OVER £3,000,000
Total Length |4 miles including Approach Viaducts - Two Central Spans 1710 fc. each
Highest Parc Above Sea Levelat High Tide 361 fe. -~ Depth B
of Stecl

,000 Tons

elow Sea Level 91 ft.
ENGINEERS - Sir John Fowler and Sir Benjamin Baker

500, vets.
CONTRACTOR - Sir William Arrol
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Letter sent from Tokyo by Watanabe Kaichi in July 1889 to Mr

miration for the Forth Bridge
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Centre for Canadian Architecture, Montreal, Canada (thanks to Howard Bosson, Michigan State University)
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Watanabe’s Career on his return to Japan
(acknowledgement: Ogata Hideki, translated by Saho Arakawa)

Major milestones
Lots of texture not included here

He had many advisory positions in
Government Departments and Public
Authorities

He advised many companies and held
many managerial positions

He was involved in many important
projects, such as the Biwa Canal

19 other companies managed by Watanabe
(acknowledgement: Hideki Ogata, translated by Saho Arakawa)

Nippon Construction Itd, Korean Colonization Itd.
Manchurian Industrial Enterprise, Osaka City Sakura
Cement, Dai Nippon Engyo Ltd(Nichien Ltd),Gas
Industry Ltd., Kansai Gas, Tokyo Ishikawa Shipyard
(IHI co.), Imperial Cast Metal, Tokyo Tsukishima Iron
Works, Fukushima Timber, Naigai Industrial
Enterprise, International Keisen (Steamship), Daido
Electric, Nippon Trawl, Keihan Estate, Tenryugawa
Electric, Oita Cement and Kyoto Electric Light

graph: Duncan Peet
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19 railway companies managed by Watanabe
(acknowledgement: Hideki Ogata, translated by Saho Arakawa)

Sangu Railway, Toyokawa Railway, Hokuetu Railway,
Narita Railway, Tokyo Electric Railway, Keihan Electric
Railway, Ina Railway, Tokyo Railway, Kyoto Electric 3
Railway, Kelo'Electric Railway, Toyo Denki Seizo, Korean .
- Central-Railway, Musashi Electric Railway; Ryanggang
= Colonization-Railway(Korea), New Keihan Railway, Ina
Electric Railway,“Nara Electric Railway, Tsurumi Harbour
Road Railway and Kurama Electric Railway
) : . - >

Watanabe’s Timeline on his return to Japan
= (acknowledgement: Hideki Ogata, translated by Saho Arakawa)

+ 1918 - Founded Toyo Denki Seizo KK

* 1921 — President of Nippon Trawl KK

#1923 — Chairman of Imperial Railway Society
2 ﬂdtﬁz — Died aged 7[]4
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Silver box presented by Watanabe Kaichi to Walter
Rutherford expressing gratitude for the help he received
setting up the Toyo Denki Seizo KK in 1918

WA

Acquired by Alexandra Oglethorpe and loaned to Toyo Denki for its centenary celebrations in 2018
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Engineering Heritage is perhaps the greatest historical link
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Our shared engineering heritage is appreciated by the Scottish Government

Our shared engineering heritage is appreciated by the Scottish Government

Go Forth and Design
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W. E. Ayrton and Natural Philosophy at the Imperial College of

Engineering in Tokyo

Ariga Nobumichi

National Museum of Nature and Science

Introduction: The Beginnings of Engineering at the
Imperial College of Engineering

What must necessarily be addressed in discussing
the beginnings of engineering in modern Japan is the
institution of higher learning that was known as the
Imperial College of Engineering (Koubu Daigakko).
This school, which would later be merged into today’s
University of Tokyo Faculty of Engineering, educated
many of the pioneers and leaders in the field of
engineering during the early Meiji period. Even Tanaka
Rintard and Watanabe Kaichi, who are featured in this
symposium, were graduates of this school.

The Ministry of Public Works, which was
responsible for the central industrial promotion policies
undertaken in the beginning of the Meiji period,
established the Imperial College of Engineering to
train engineers with advanced knowledge. Originally,
the school opened in 1873 as the Technical School,
and then was renamed as the Imperial College of
Engineering in 1877. Hence, this is the name that
will be used throughout this essay. With the abolition
of the Ministry of Public Works in 1885, the college
was placed under the jurisdiction of the Ministry of
Education, and then merged with what was at the
time the Faculty of Industrial Arts at the University
of Tokyo. These changes brought forth the Imperial
University Faculty of Engineering. The school existed
as an independent school from 1873 to 1885, during
which 211 students graduated. Therefore, these
graduates, who were all men, are considered as the
first professional engineers in Japan (image 64).

On engineering (kougaku), this field
is described in this symposium as “simultaneously
indicating a discipline imported from the West during
the process of modernization in the beginning of the
Meiji period, as well as technologies of Western origin
responsible for the establishment of the modern state
of Japan.” Indeed, the professional course of study
at the Imperial College of Engineering included civil
engineering, mechanics, the telegraph, architecture,
mining, chemistry, smelting, and shipbuilding,
demonstrating the fact that the college exclusively
covered modern Western technologies. The Imperial
College of Engineering invited instructors from
foreign countries, specifically the United Kingdom,
who were knowledgeable of these technologies, to
educate professionals. The students, who all lived
in dormitories, underwent six years of instruction.
Therefore, as far as the Imperial College of Engineering
was concerned, the engineering (“kougaku’) taught
within its walls appeared to be disjointed from the arts
and mechanical works (“kou”), that is, workmanship,
from the Edo period onwards. In this essay, | would like
to examine the difference between these concepts of
engineering and workmanship, meaning, the academic
aspect (“gaku”) of engineering.

Recently, Wada Masanori wrote a
doctoral thesis with the Imperial College of Engineering
as the subject. Wada argued that this educational
institution contributed more to the formation of an
academic engineering rather than train technicians to
work onsite. Indeed, the activities at the college were
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not limited to technical instruction. A large amount of
time was allotted to teaching fundamental subjects,
such as mathematics and physics. Therefore, based
on the perspective of my own field of expertise,
namely, the history of physics, | will provide a general
outline of what education in the physical sciences was
at the Imperial College of Engineering. | would like to
focus on one of the “foreign advisors” who worked as
an instructor at the college, a man named Ayrton.

Ayrton as a Physics Researcher

In 1873, instructors arrived in Japan from the United
Kingdom for the opening of the Imperial College of
Engineering. Among these instructors were Henry
Dyer, a mechanical engineer, who served as president;
Edward Divers, a chemist; David H. Marshall, a
mathematician; and William Edward Ayrton, a
physicist (image 65). Takahashi Y0z0d conducted a
detailed research on Ayrton, who is the main subject
of this essay. | will use his research as a reference in
introducing Ayrton, whose desk is now displayed within
the Intermediatheque (image 66).

William Edward Ayrton (1847-1908)
studied under the renowned English physicist William
Thomson (who was later known as Lord Kelvin). He
was invited to the Imperial College of Engineering as
an expert in telegraphy, which we now call electrical
engineering. It is said that Ayrton was passionate not
only as an educator but also as a researcher. In the
laboratory that he set up at the school, he conducted
research day and night, enlisting his students as
assistants. One famous anecdote is that he collected
experimental data until the day of his return to England.
On that day, Ayrton was collecting data at the last
minute before leaving the laboratory and thus became
late for his train. Then he waited for his students’
experiment to be completed until the next train arrived.
Ayrton was also believed to have analyzed such data
while onboard a boat on his way back to England.
Anecdotes such as these give us a glimpse of Ayrton’s
enthusiasm for research.

Surprisingly, Ayrton published many

papers in English journals regarding the results of his
research in Japan. For six years, from 1874, the year
after he came to Japan, to 1879, the year after he
returned home, he published 30 scientific papers, 23 of
which were co-authored with John Perry, who was also
an instructor at the Imperial College of Engineering.
The topics of their papers were extensive, and, rather
than being technically oriented, most of them were
related to basic research. For example, the units
of electromagnetism and measurement of various
physical properties of matter were discussed. At the
time, these topics were also explored enthusiastically
by Thomson and other physicists.

Some of the research that Ayrton
and Perry conducted at the Imperial College of
Engineering were at the cutting edge of research on
electromagnetism. These studies were experimental
measurements of a quantity called “the ratio of
electrostatic to electromagnetic units.” Normally, two
sets of units can be used in measuring quantities
related to electricity, with different values being
obtained depending on the selected set. This
experimental measurement was important because
the ratio of electrostatic to electromagnetic units
was considered equal to the speed of light. In 1864,
a few years before the Meiji era began in Japan,
British physicist James Clerk Maxwell advanced the
electromagnetic theory of light, asserting that light is
a wave that travels through electromagnetic fields.
To provide proof for his assertion, Maxwell needed
measurements that would show that the value of
the ratio is equal to the speed of light known at
the time. If Maxwell’s theory is truly correct, these
two values would be exactly the same. In short, a
detailed measurement of the ratio of electrostatic to
electromagnetic units is connected to verifying the
theory that light is an electromagnetic wave.

In this way, the physics laboratory at
the Imperial College of Engineering served as both
an educational facility for the training of engineers
and a cutting edge physics research laboratory. It is
known that Ayrton’s mentor, Thomson, likewise had
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a fully equipped laboratory, and the one in Tokyo
might have been modeled on it. At the time, Ayrton’s
laboratory was recognized worldwide as a top-class
facility and enabled the conduct of innovative physics
research, the kind of research that was also performed
in England and other places, despite its location on
an island nation in the Far East. In appraising the
research results of Ayrton and Perry, Maxwell is said
to have remarked that “they had moved the center of
gravity of electrical science greatly eastward.”

Physics Education under Ayrton

| had mentioned how Ayrton conducted research in an
energetic fashion. It is also said that he was extremely
passionate about his primary job as an educator. The
Imperial College of Engineering originally offered a
six-year course of study, in which the first two years
provided a “preparatory course,” the next two years,
a “professional course,” and the final two years, a
“practical course.” Of these courses, Ayrton served
as the instructor of telegraphy for the professional
and practical courses and taught students in the
department of telegraphy. The first generation of
Japanese electrical engineers was produced here.

However, Ayrton was also responsible
for teaching physical science as a preparatory course.
The physical science referred to here is called “Natural
Philosophy” in the English syllabus (or “Calendar”) of
the Imperial College of Engineering. This expression
was used in England at the time, with approximately the
same meaning as that of physics today. For example,
Thomson, who | mentioned earlier, co-authored a
book titled A Treatise on Natural Philosophy, which
was published in 1867, or the year before the Meiji
Restoration. This book was an advanced textbook on
the topic of mechanics within the physics field.

Ayrton must have been familiar about
this book. Nevertheless, he relied on a different
textbook in teaching the basics of physics. Such
textbook was authored by French physicist A. P.
Deschanel and edited and translated by Englishman J.
D. Everett (image 67). The Deschanel-Everett textbook

was popularly used in England and the United States,
as well as in Japan. The library of the Imperial College
of Engineering had over 100 copies in its possession
for use as textbooks.

The contents of the Deschanel-Everett
textbook are organized into four parts: “Mechanics,
Hydrostatics, and Pneumatics,” “Heat,” “Electricity and
Magnetism,” and “Sound and Light.” This book covers
nearly the entire range of classical physics, which is
almost the same amount covered in high school physics
in Japan today. As this was the period when classical
physics was established in its current form, this textbook
should be viewed as one that covered a subject matter
that was considerably new at the time. Moreover,
the fact that the “Heat” section contains a chapter on
“Steam and Other Heat Engines” and the “Electricity
and Magnetism” section, a chapter on “Electro-Motors;
Telegraphs” indicates that the physics at the time was
linked directly to cutting edge technologies.

Although Ayrton chose this book as a
textbook, he seemingly did not follow its contents in
order within his lectures. This can be surmised from the
course syllabus that Ayrton created to teach physical
science. The contents of this syllabus changed each
year, as documented by Uemura Shoji. Now, we will
examine some of the characteristics of the English
version of the syllabus dated October in 1876.

According to this syllabus, the
introductory matters, such as the natural phenomena
of everyday life, workings of prototypical machines,
units and measurements of the quantities, and
fundamental properties of matter, were to be taught in
the initial academic term. In the next term, the contents
of the Deschanel-Everett textbook would be studied
systematically. However, characteristically, in the first
year, nearly all instructions were conducted through
experiments; in the second year, experiments and
mathematics were to be used jointly for instruction.
The contents until this point were the preparatory
course that was studied by all students of the Imperial
College of Engineering. A course called “Higher Natural
Philosophy” was also prepared for the third year, but
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only students who studied civil engineering, mechanics,
and telegraphy selected to take this course. In short,
regarding a more advanced physics content, the
curriculum only called for students to study subjects
that were related directly to their major. This manner of
progression is fundamentally similar to that used in the
engineering departments of today’s universities.

Among the titles recorded in the syllabus
is “Energy.” This may seem perfectly natural. However,
the concept of energy had only been established
around the 1850s and was a considerably new area
of physics in the early 1870s when Ayrton arrived in
Japan. According to historian of science Crosbie Smith,
a new physics focused on the concept of energy,
that is, energy physics, was advanced in the United
Kingdom during this time by J. P. Joule, W. J. M.
Rankine, Maxwell, and, most centrally, Thomson. This
is a topic for later examination, but suffice it to say that
Ayrton, who was Thomson’s student, might have been
acting in concert with this movement. Assuming that
this conjecture is accurate, then it becomes evident
that the education in “Natural Philosophy” at the
Imperial College of Engineering involved an instruction

that covered the latest discoveries of physics.

Conclusion: Engineering and Physical Science

In the above, | provided a simple examination of
the research and education in physics that Ayrton
conducted at the Imperial College of Engineering.
Through this examination, | wanted to point out that
Ayrton was not merely an instructor teaching a well-
established information. Ayrton was always connected
with the physics community in England, beginning with
Thomson, and taught his students physics based on the
latest trends, while conducting his own research on the
forefront of knowledge. Although he was a professional
electrical engineer, with expertise in telegraphy, among
others, Ayrton was also an excellent physicist. Instead
of describing Ayrton as having two attributes, one as an
electrical engineer and another as a physicist, it would
be more appropriate to say that these two attributes
were fused seamlessly into a whole in Ayrton.

After completing his five-year tenure at
the Imperial College of Engineering, Ayrton returned
home to England in 1878. The physical science class for
which he had been responsible was taught for several
years by Marshall, a mathematics instructor. Eventually,
it was taken over by Ayrton’s former students, Shida
Rinzaburd, Nakano Hatsune, and Fujioka Ichisuke
beginning in 1883. The fact that these three were all
graduates of the telegraphy course seems to indicate
that of the engineering fields that were taught at the
Imperial College of Engineering, electrical engineering
was particularly closely related to physics (image 68).

Finally, instead of a concluding
summary, | would like to briefly introduce Shida
Rinzaburd among Ayrton’s successors. Shida was part
of the first generation of graduates from the Imperial
College of Engineering. After receiving instruction
from Ayrton at the school, he studied abroad at the
University of Glasgow. At the latter, he conducted
research under Thomson on the same subject that
Ayrton was working on, that is, the ratio of electrostatic
to electromagnetic units. He also published a paper
on galvanometers and, subsequently, made one
himself. This instrument is now in the collection of
the National Museum of Nature and Science. After
returning to Japan, he became the first Japanese
professor of the Imperial College of Engineering. He
also worked as an engineering official while teaching
classes, such as one on physical science. He was
immensely active; for example, he established the
Institute of Electrical Engineers of Japan. However,
he fell ill and died at the young age of 36. Thomson
was said to have been greatly saddened by the news
of his death. This was because Thomson considered
Shida to have been “the best student” that he had ever
taught. Shida’s career may be considered as a clear
example of the necessity to consider physical science
in discussing the beginnings of engineering in modern
Japan. Conversely, engineering will be necessary in

discussing the history of physical science.
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Yamaguchi Kisaburo’s Studies at Johns Hopkins

Yulia Frumer

History of Science and Technology Department, Johns Hopkins University

Yamaguchi Kisaburd is known to many people
as the shrewd businessman who succeeded in
merging Tokyo Electric (Tokyo Denki ¥ 5{# % ) with
the Shibaura Engineering Works (Shibaura seisakujo
ZSLERT ) to create the electronics giant Toshiba
(image 69). What is not so well known is the fact
that Yamaguchi Kisaburdo was also a pioneering
scientist who earned his PhD at Johns Hopkins
University (image 70), and whose doctoral research
contributed to the development of new knowledge
and technologies. In today’s talk | will explore why he
decided to study at Johns Hopkins, rather than one of
the leading universities in Germany or Britain. What
kind of research did he conduct? And what was its
significance?

Johns Hopkins University—where |
teach—sits in the city of Baltimore. Unlike today,
Baltimore at the end of the 19th century was a
thriving city (image 71). When the lwakura Embassy
visited Baltimore in 1871, the ambassador’s

secretary, Kume Kunitake, described it thus:

Baltimore, located on the Chesapeake Bay at
latitude 39°17°N, longitude 76°36°39"°W, is a thriving
port with a population of 267,354, making it the sixth-
largest city in the United States.

TRV FE— IV A= LBy, kg
LHAREZTAT=AB =y TFE—%,
ME=2a 9y N, ~RBFF V. A0 ZFHARE
LTFEEA A, GREZR T HEANOHE =LA

That is—larger than Boston, Cincinnati, New Orleans,
San Francisco, Washington DC and others. Kume
continued:

The moored ships clustered there presented a forest
of sails and masts. Shops and businesses lined both
sides of the harbor, as close together as the teeth of
a comb. Commerce and manufacturing are active,
and there are crowds of merchants everywhere.
Of the cities to the south of Philadelphia, none
surpasses Baltimore. The City Hall, Court House,
Custom-House and Exchange are all imposing
buildings, and the shops were bustling with

customers.

WA = NFEM 2 b, WURERR 7 73 (a3 ) >,
R lEERL, BOR Y SRR EE
)R (Z)H(TA) R (er) ) D
HEFRA =N E 7 F 2 i, #BAPn, Biff, T
FATF VT 2 BE SRR, iR EEET
¥/ L, (image 72)

A bustling commercial center, Baltimore
was home to some of the wealthiest people in
America. One of them was Johns Hopkins (image 73)
—an industrialist who owned the famous Baltimore
and Ohio Railroad. Towards the end of his life, Johns
Hopkins decided to found numerous institutions
that would benefit the city—most notably the Johns
Hopkins University (1876) and the Johns Hopkins
Hospital (1889) (image 74).

Johns Hopkins appointed Daniel Coit
Gilman (image 75) to serve as the first president
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of the Johns Hopkins University. At the time many
other colleges and universities in America focused
on either professionalization towards a particular
trade or on very broad education befitting wealthy
citizens. Johns Hopkins University was designed to
be different—it was meant to be a research institution
and to support scientific investigation by faculty and
graduate students.

Founded in 1876, Johns Hopkins
University soon became a favorite institution for
Japanese students seeking to study in America. At
the time, most Japanese students who wished to
study abroad went to Berlin, London, or Glasgow,
and the few who came to America typically went to
Yale. Johns Hopkins, however, was the new, cutting
edge institution that promised to be an exciting
place to study. Moreover, it was also located close
to Washington DC, where the Japanese diplomatic
staff was stationed, and could both provide support
to Japanese students and even intervene on their
behalf (image 76).

One of the first Japanese students at
Hopkins was the leading Japanese marine biologist
Mitsukuri Kakichi (image 77). Mitsukuri earned a
Bachelors’ (Ph.B.) from Yale, but with the founding
of Johns Hopkins he transferred there to carry out
research in the new and elaborate marine biology
laboratory—later returning to assume a position at
the Tokyo Imperial University as a zoology professor.
Other famous Japanese to pursue a doctorate at Johns
Hopkins University soon after its founding were the
agricultural economist Nitobe Inazo (image 78), and the
first president of the Hokkaido Imperial University,
Sato Shosuke (image 79).

The Chemistry Department was a
particularly fertile place for Japanese researchers.
President Gilman appointed Professor Ira Remsen to
head the department. Remsen had earned his own
PhD in Germany, working under Justus von Liebig
(image 80), the founder of organic chemistry and a
proponent of laboratory-based education. At Johns

Hopkins, Remsen sought to replicate the educational

model he himself had experienced in Germany,
emphasizing laboratory research as the core of
graduate education. (image 81) Under Remsen’s
guidance, Johns Hopkins’ Chemistry Department
became the leading chemistry department in the
US. He founded the Journal of American Chemical
Society, and was the President of the American
Chemical Society. (image 82) By the time he died,
84 of Johns Hopkins’ Chemistry PhDs held full
professorships (the highest attainable academic
rank), and 40 were department heads.

For these reasons, many Japanese
students wished to pursue their PhD in the Chemistry
Department at Johns Hopkins. In the late 1890s,
two pioneering Japanese students enrolled in the
Department: Nakaseko Rokurd ( Hhilfiili /SER |, later
famous for his publications on the history of
chemistry) (image 83) and Wada Isaburd ( fIH## =5,
who would author chemistry textbooks in Japanese)
(image 84).

It is thus not surprising that Yamaguchi
Kisaburo, too, was sent to Johns Hopkins to pursue
his doctorate in Chemistry. His registration documents
tell us several things about the circumstances of his
arrival (image 85). The date on these documents
is September 26 —after the semester has already
started—meaning that his acceptance to Hopkins
was probably pre-arranged, and the “application
materials” were only a formality. His address is
listed as 420 W Franklin Street—a short walk from
the old Hopkins campus. His listed “guardian” is
Nagatomi Naozd, the president of Tokyo Denki
and Yamaguchi’s father-in-law (image 86). It was
probably he who arranged for Yamaguchi to study at
Hopkins. Yamaguchi’s statement of purpose is rather
vague—he “wishe[d] to get advanced knowledge of
chemical science.” Unlike today’s applicants, who
write pages of details, it was enough for Yamaguchi
to say something general, because he was already
accepted.

The document at Johns Hopkins

Archive reveal that he was expected at the laboratory
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every day from 9am to 5pm. (image 87) He could
only leave the laboratory to go to seminars on
organic and inorganic chemistry, carbon compounds,
and, importantly, physical chemistry. At the time,
there was still no department of engineering at Johns
Hopkins and all engineering-related research and
teaching was done in the department of Physics.
And Yamaguchi Kisaburd indeed went outside the
chemistry curriculum and attended classes with
physics professor Joseph Sweetman Ames (image
88) who, in addition to being JHU faculty, was a
founding member of the National Advisory Committee
for Aeronautics (NACA, the predecessor of NASA)
and its longtime chairman (1919-1939) (image 89).
NASA’s Ames Research Center bears his name.
While attending Ames’ physics classes, Yamaguchi
got to know a classmate—Johns Boswell Whitehead
(image 90), who would graduate with Yamaguchi.
Whitehead later became very famous for his
research in electrical engineering—then a new and
exciting field—and was friends with Thomas Edison
(image 91). He was named Professor of Electrical
Engineering at Hopkins in 1910 and then worked to
create the School of Engineering (in 1913), which
he served as the first dean (image 92). Personal
acquaintance with both Ames and Whitehead
undoubtedly allowed Yamaguchi a deeper knowledge
of physics and of electrical engineering, and provided
important connections in these fields.

Perhaps the most important contribution
of Yamaguchi to the advancement of science was
his dissertation research. His application materials
reveal that he was admitted by one Harmon
Northrop Morse, a professor of chemistry (image 93).
Yamaguchi joined Morse’s lab team, as we see in the
following image (image 94), and together with others
worked on the stability of solutions of potassium
permanganate (image 95). This research turned out
to be quite dangerous. Here is how Morse described
what happened in the lab in 1900:

[We] accordingly prepared a quantity of the
anhydride by mixing potassium permanganate and

concentrated sulphuric acid in vessels cooled by ice
and salt. We soon learned, however, that something
more than a low temperature is essential to safety
in handling the product; for a minute quantity of
the anhydride—certainly less than half a drop—
which had been separated from the sulphuric acid,
exploded with great violence and with disastrous
results to one of us.

“One of us” was Morse himself. A piece
of glass from the explosion passed through the tissue
of his neck very close to the jugular vein, nearly
killing him.

Yamaguchi was directly involved
in these activities and wrote a dissertation titled
“An Investigation of the Hydrate Oxides of
Manganese Derived from Electrolytically Prepared
Permanganic Acid” (image 96). As we can see from
his acknowledgements, he states that his research
was part of Morse’ laboratory project, and that he
was also helped by Remsen, Jones, and Ames.
Yamaguchi’s individual responsibility in the research
group was to investigate the phenomenon of
spontaneous decomposition of manganese dioxide,
which occurred even at normal temperatures. For
the purpose of investigation, Yamaguchi conducted
several experiments exploring the spontaneous
decomposition of manganese dioxide (image 97)
and reached the following conclusions: (1) Hydrated
manganese dioxides continuously lose water,
not only in high temperatures but also at 25°C or
lower; (2) The slow decomposition is entirely due
to the formation of the manganous salt of the acid
H4Mn4O10, consequently the decomposition is
accompanied by the release of both oxygen and
water. (image 98)

Yamaguchi graduated with a PhD
in chemistry in 1902. In a memorial picture he is
photographed with three of his classmates and
colleagues from the Chemistry lab (image 99). The
classmates are Friend Ebenezer Clark, Charles Fowler
Lindsay, and William Stone Weedon—all of whom
would continue to contribute to the field of chemistry.
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Nevertheless, in his yearly report, the president of the
university particularly noted Yamaguchi’s contribution
to Morse’s research project. (image 100)

Yamaguchi’s graduation is not the end
of the story, however. In the course of his experiments
while a student, Yamaguchi had observed a curious—
though, at the time, annoying—phenomenon: “A
difficulty was experienced during this experiment
owing to the rapidly increasing resistance in the
porous cups.” (image 101) He continued:

For measuring the electric resistance of each cup, a
platinum plate was inserted into the permanganate
solution at about the middle of the distance between
the two cups, and the potential difference between
this and the cathode of the anode was measured as
well as the quantity of the electric current, and the
resistance calculated from Ohm’s law. [...]...

By measuring the resistance of the
solution, he found that when the mixture was tested
by methods established by his teacher, Morse, it was
found to be free of alkali. However, when “manganese
oxide, formed by [the] spontaneous decomposition
of the permanganic acid and collected at the bottom
of the acid cup, was analyzed by the gravimetric
method,” Yamaguchi found that it contained about
one-tenth of a percent of potash, an alkaline
potassium compound. In order to increase the purity
of the acid, Yamaguchi began using a second porous
cup and measuring the electric resistance of the
solution passed through it.

Although initially Yamaguchi perceived
as a nuisance the phenomenon of increasing
resistance of the solution around the porous cups,
the problem drew the attention of his teacher, who
deemed the phenomenon curious enough to be
investigated in its own right. Morse began using
the electrolytic method for the further preparation of
osmotic membranes. Soon, he published an article
that summarized the activities of his Johns Hopkins
Chemistry lab, to which Yamaguchi belonged:

[It occurred to [us] that if a solution of a copper salt

and one of potassium ferrocyanide are separated
by a porous wall, which is filled with water, and a
current is passed from an electrode in the former
to another in the latter solution, the copper and the
ferrocyanogen ions must meet in the interior of the
wall and separate as copper ferrocyanide and all
points of meeting, so that in the end there should be
built up a continuous membrane well supported on
either side by the material of the wall.

This marks the beginning of the work on osmotic
pressure, for which Morse later became famous.

What is osmotic pressure and why
is it important? Osmotic pressure is the minimum
pressure that needs to be applied to a solution to
prevent the inward flow of its pure solvent across
a semipermeable membrane (image 102). The
understanding of osmotic pressure, and the law
Morse derived from it, has several applications. For
example, it is used to determine molecular weight,
to purify water by means of reverse osmosis, to
generate power, and to preserve food.

This example demonstrates the old
idea that sometimes scientific development and
technological innovation come from unexpected
sources. Yamaguchi discovered something that
disturbed his experiments. This nuisance, however,
was the beginning of osmotic pressure research
that proved to be extremely important and useful in
engineering and other fields. As a pioneer making his
way through previously unknown terrain, Yamaguchi
Kisaburo accidentally stumbled on a rock that turned
out to be a gem.
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Josiah Conder and the First Japanese Architects

Fumio Matsumoto

The University Museum, the University of Tokyo (UMUT)

Introduction

Josiah Conder was an architect from London, United
Kingdom. As a foreign advisor hired by the Japanese
government, he trained the first group of Japanese
architects as a professor at the Imperial College of
Engineering (now, the Faculty of Engineering at the
University of Tokyo). He also led an active career
himself, designing many buildings, such as the
Ueno Museum, Rokumeikan, No. 1 Mitsubishi Office
Building, and Mitsui Club, for the Meiji government
and financial leaders. In this lecture, | will explore
the architectural movements that operated during
the dawn of the modern nation, through the activities
of Josiah Conder, who laid the foundation for the
Japanese architectural styles, and four of his students,
Tatsuno Kingo, Katayama Tokuma, Sone Tatsuzo, and
Satachi Shichijird. Through this exploration, it will be
possible to see different perspectives on topics, such
as the West and Japan, state and private, education

and practice, and art and technology.

Josiah Conder

A Brief Background on Conder

Let us examine Conder’s biographical narratives,
which were written by his student, Sone Tatsuzd:
“The Englishman Josiah Conder responded to the
invitation of our engineering school and came to
Japan in January of the 10th year of the Meiji era,

to serve as an architectural instructor at the Imperial

College of Engineering. He soon began instructing
the first students about Western architecture, which
started the foundation of Western architecture in
Japan. He recognized the opportunity to cultivate the
new Western architecture in Japan. By opening an
architectural office at his residence, Conder was able
to respond to many requests from Japanese nationals
and foreigners alike and thus contributed many
architectural models to our country within his lifetime.
Given his contributions to education and practice, it
is not without reason that he is called a benefactor of
the Japanese architecture” (Historical materials from
the former Imperial College of Engineering). | would
like to focus on the fact that Sone identified Conder as
a benefactor of the Japanese architecture as both an
educator and a practicing architect.

Conder’s lifetime can be segmented
into four periods, for convenience in examining
(image 103). The first period is from Conder’s birth to
immediately before he came to Japan, or his English
period (1852-1876). He received his education in
architecture and art in London, accruing experience
in the practice of design. The second is his early
period, which began upon his arrival in Japan as
a foreign advisor (1877-1886). During this period,
Conder worked as a professor at the Imperial College
of Engineering and carried out architectural designs
at the request of the Meiji government. The third is
the middle period, when after a brief return home, he
decided to reside in Japan permanently and resumed
his activities (1887-1901). During this period, he
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established his own architectural office and completed
several private commissions one after another. The
fourth period or late period shows Conder mature into
a diversified style of design (1902—-1920). During this
period, he worked vigorously to design the architecture
of large residences, beginning with his own.

Josiah Conder was born in London
in 1852. He became interested in Japanese culture
upon seeing an art exhibition at the 1862 International
Exhibition in London, and the Japanese architecture
that had been transferred to and reassembled in
London after the 1873 Vienna World’s Fair. While
training under the guidance of architect Thomas Roger
Smith, he studied at the South Kensington School of
Art and the University of London. After graduation, he
began work at the architectural office of the leading
Gothic architect William Burges (image 104). Conder
was heavily influenced by both Burges’ Gothicism and
his Eastern tastes. After leaving his post, he won a
design competition held by the Royal Institute of British
Architects and received the Soane Medal. In 1876, he
decided to leave for Japan, signing a five-year contract
with the Meiji government.

A Foreign Advisor
Western-style architecture emerged in Japan during
the end of the Edo period and Meiji Restoration.
Beginning with the Glover House and Nagasaki
Steelworks, which were built in Nagasaki after the
port had opened for trade, other buildings, such as
the Yokosuka Steelworks and Ginza Brick Town,
were constructed. In many locations in Japan,
master carpenters erected the pseudo Western-style
architectures using traditional Japanese techniques.
The former Tokyo Medical School (present Koishikawa
Annex of the University Museum, the University of
Tokyo) is an example of these buildings. In 1871,
engineering education was established at the Technical
School of the Ministry of Public Works. However, it is
true that systematic education on Western architecture
only began when Conder assumed his post.

On January 28, 1877, Josiah Conder

arrived in Japan. | present here a chronological
table showing the four time periods | had mentioned
previously (image 103). The early, middle, and late
periods correspond to periods of activity in Japan. On
the left side of the chronological table are major events,
whereas on the right side are main architectural works.
To understand Conder’s activities, first, | will explain
the role that Conder was expected to fulfill. Next, | will
provide an overview of the educational contents of the
Imperial College of Engineering and main architectural
works designed by Conder. Finally, | will touch on the
relationship between the West and Japan for Conder
and conduct a summary.

From the end of the Edo period to the
Meiji era, many foreign advisors were employed to teach
Western academics, technology, and systems. Josiah
Conder was among these foreigners. He was expected
to fulfill two roles (image 105). First, he was expected
to convey to Japanese students the knowledge and
techniques of authentic Western architecture, and,
second, to design important buildings that would adorn
the Meiji state. For this reason, Conder was employed
as a professor at the Architecture Department of the
Imperial College of Engineering, became an engineer
of the Ministry of Public Works, and also served at the
Ministry of the Imperial Household. Although one of
the regular duties of foreign advisors was only to train
Japanese engineers, Conder opted to remain in Japan
after the completion of his contract and continued his
creative work while participating in Japanese culture at
a deeper level.

Conder’s Educational Practice

The architectural education that Conder provided at
the Architecture Department of the Imperial College of
Engineering was a balanced curriculum, which included
history, design, and construction. Both Western and
Eastern architecture were included in the scope of the
“History of Architecture,” with a particularly detailed
explanation on the Gothic style. In “Design Projects,”
students would be given an assignment to design
under a certain theme, such as a history museum. In
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“Design in Practice,” students were allowed to assist
in actual final designs in which Conder was engaged
at the time. Conder put much effort into the subject
of “Techniques of Construction.” A full explanation
of the “Zouka Hikkei,” including figures, was even
provided in the lecture notes. Other subjects were
“Graduation Design” and “Graduation Thesis.” These
subjects illustrate that a model for modern Japanese
architectural education was established at the time.
Conder not only taught classroom lectures
but also educated his students in the practice of design.
Let us examine the plans for Kaitakushi’s Sales and
Reception Rooms that Conder worked on as an engineer
at the Ministry of Public Works (image 106). This building
was the Tokyo branch office of a Hokkaido development
organization, which later became the founding location
of the Bank of Japan. Conder used this design to
provide his students with an opportunity to draw a design
blueprint. Conder drew the entire plan and elevation;
Tatsuno Kingo aided with the detailed plan and detailed
elevation; and Satachi Shichijird drew the detailed view
of the area around the entrance. This professor/architect
style of instruction through educational practice was the

method of instruction during Conder’s training in England.

Conder’s Architectural Works

We shall separate the main architectural
works that Conder designed in Japan into three periods.
The early-period works that Conder designed as an
engineer at the Ministry of Engineering were typical of
the Gothic style (image 107-108). Kaitakushi’s Sales
and Reception Rooms were of Venetian Gothic style,
whereas the Faculty of Law and Literature of the
University of Tokyo was of Victorian Gothic style. The
Ueno Museum, the representative work of Conder’s
early-period works, features Islamic styles from India
combined with a Victorian Gothic style. Decorations
featuring Islamic styles from India can also be found
in the Rokumeikan, which was known as a social
gathering place. These designs were chosen by Conder
while searching for a relationship between the West
and Japan, not by blending the characteristics of the

two but by adopting a style that ran between the two
geographically. Following the Rokumeikan, the Plan of
New Administrative Offices, which was requested by
Inoue Kaoru, the Foreign Secretary, was never realized.
Conder went back to London in 1886,
then returned to Japan in 1887 and decided to
permanently reside here. In the next year, he opened
an architectural office and became a consultant for
the Mitsubishi Company the following year. Most of
Conder’s works during the middle period of his life
were private projects (image 109-110). He initially
worked on buildings in the so-called “London block,”
beginning with the No. 1 Mitsubishi Office Building,
then the No. 2 Building, followed by the No. 3
Building, before moving on to design the residences
of Mitsubishi executives, such as the Residence of
lwasaki Yanosuke at Fukagawa and the Residence of
Iwasaki Hisaya. For the Holy Resurrection Cathedral
(Nicolai-do), Conder executed a final design based on
Byzantine architecture. The Gothic characteristic of his
style weakened during the middle period, giving way to
a more eclectic style. Of his middle-period works, the
Yuitsukan (Unitarian Hall) is a unique work in which
Conder worked to incorporate a Japanese style.
Conder mainly designed residences
during the late period of his life (image 111-112).
Examples of these included the creation of magnificent
buildings in a style mixing the Baroque and Renaissance
style, such as the Residence of Iwasaki Yanosuke
at Takanawa, the Mitsui Club, and the Residence of
Shimazu Tadashige. In his own Residence of Josiah
Conder, he designed a Western-style half-timber
building for his studio and created a Japanese-style one
for his wife, Kume, allowing the Japanese and Western
styles to coexist. In the Residence of Moroto Seiroku, a
cheerful Western and a one-story Japanese building are
juxtaposed as well. A standpoint based on geographical
intermediations of the West and Japan disappeared
during this period. As an architect who understood both
worlds deeply, Conder may have sought to avoid the
simple intermixture of the two styles. The Residence of

Naruse Masayuki, designed during Conder’s final years,
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is the sole example of a building designed by Conder
that used reinforced concrete construction.

The West and Japan

The theme of the graduation thesis that
Conder required for his first students at the Architecture
Department of the Imperial College of Engineering
was a “Thesis on the future domestic architecture in
Japan (image 113).” Conder’s central problem on the
relationship between the West and Japan can be seen in
the selection of this theme. That is, Conder’s duty, which
was to communicate the knowledge and techniques of
Western architecture, was connected to the destruction
of the traditional Japanese way of life. Conder wanted
Japanese architects of his generation to not only acquire
the knowledge of Western architecture but also to search
for a new style of architecture for the sake of Japan’s
future. As an architect working actively in Japan, this was
the challenge that Conder set for himself. It is also an
intellectual and cultural problem that does not end with
the simple blending of Japanese and Western styles.

Conder’s admiration for Japanese
culture during the English period of his life became
even deeper after arriving in Japan. He quickly
joined the Asiatic Society of Japan and was added to
the circle of foreigners living in Japan and studying
Japanology. He left behind professional studies
related to Japanese clothing, flower arrangement,
landscape architecture, and other topics. For instance,
“Landscape Gardening in Japan” was a valuable
work that expanded the possibilities of landscape
design. Conder also used the results of his research
in designing the landscape of his projects. The core of
Conder’s interest in Japan was his friendship with artist
Kawanabe Kyosai. Conder, who strove to create works
of art himself under the name Kybdei, was attracted by
the “world of line” in Japanese art, which differed from
the focus on mass in Western art. Within “Paintings
and Studies by Kawanabe Kyosai,” Conder recorded
in detail the wonder of the works of his mentor Kyosai.

Josiah Conder died in 1920. He came
to Japan from England as an employed foreigner and

spent two-thirds of his life in this country. Looking back
on Conder’s career, we can see that he served as a
“bridge” between various worlds and fields. In the center
of this was a connection between the West and Japan.
He was widely involved in bridging diverse concepts,
such as the Western and Japanese styles, education
and practice, state and private, and art and technology.
To bridge two points is not to extend from one direction
to the other but to connect both ends simultaneously.
How did Conder’s students understand the breadth
of his thought? Below, | will trace the career paths of
the first set of Conder’s students at the Architecture
Department of the Imperial College of Engineering,
namely, Tatsuno Kingo, Katayama Tokuma, Sone
Tatsuzo, and Satachi Shichijird. Then, | will focus on
what these students inherited from Conder.

The First Japanese Architects

Tatsuno Kingo

Tatsuno Kingo was born in 1854. He was the son of a
retainer of the Karatsu Domain. In 1879, he graduated
from the Architecture Department of the Imperial
College of Engineering at the top of his class. He was
immediately appointed to study abroad, in England,
where he also studied at the office of Conder’s mentor,
Burges, at the University of London. After returning to
Japan, he served as a professor at the Architecture
Department, replacing Conder who had already
reached the end of his tenure. Along with inheriting
Conder’s role as an educator, Tatsuno worked on
designs for important state buildings, such as the Bank
of Japan and Tokyo Central Station. He also founded
the Architectural Society (now the Architectural Institute
of Japan) and served as the president of the Faculty of
Engineering at the Imperial University, among others,
making him a central character in Japanese engineering
education (image 114).

The Bank of Japan, which is the
representative work of Tatsuno’s early period, was the
first piece of monumental state architecture worked
on by a Japanese architect. Tatsuno worked off the
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functions and composition of the Bank of Belgium and
created a design that has a reflective symmetry similar
to that of the character F5, in which the right and left
ends are emphasized, and a granite exterior that lends
the building a strong sense of presence. The Kyoto
Branch of the Bank of Japan, which was established
10 years later, features the red brick that Tatsuno
preferred, an effect fully deployed in Tokyo Central
Station, which is the representative work of Tatsuno’s
late period. The station served as an entranceway for
the state, as Tatsuno created an exit and entrance for
use by the imperial family at the heart of the station
building. Both the Bank of Japan and Tokyo Central
Station are designs that reinforce both ends while
suppressing the volume of the center, a restrained
composition that is not necessarily Western in style.
This design avoids the strong symbolism of a towering
center. Tatsuno longed to design the National Diet
Building as a third piece of monumental architecture,
but his wish was never fulfilled (image 115-116).

Katayama Tokuma
Katayama Tokuma was born in 1854. He was the son
of a retainer of the Choshu Domain. He graduated from
the Architecture Department in 1879, the same year as
Kingo Tatsuno, and began his service as an assistant
engineer at the Building and Repairs Department of the
Ministry of Public Works. Katayama was blessed with
many opportunities to observe the architecture of palaces
in the various countries of Europe and decided to master
the ways of the palace architect. He served at the
Construction Bureau of the Imperial Palace, rising to be
a master designer and then chief designer of the Design
Bureau of the Ministry of the Imperial Household. He
served as the chief engineer of the Construction Bureau
for the Togu Palace (Akasaka Palace) while concurrently
spearheading its construction. In comparison to his
instructor, Conder, and classmates, who based their
work on an English style, Katayama adopted a decisively
French style after his graduation (image 117).
Concurrent with inquiries into national

treasures conducted by Kuki Rydichi, Imperial

Museums, which would collect cultural properties,
were planned in Kyoto and Nara. Both were designed
by Katayama. The Imperial Kyoto Museum is the
representative work of Katayama’s early-period works
and cemented his success. He integrated a 17th
century Baroque style into a delicate design. The Togu
Palace (Akasaka Palace) was the first piece of palace
architecture in Japan and constructed as the palace
of the crown prince (who would later become Emperor
Taisho). It is a magnificent and splendid building,
modeled on the Versailles and Louvre Palaces, and
may be called the most successfully executed piece of
Western architecture in Japan. It introduced facilities
and equipment, such as its power generation and
heating facilities, which were rare at the time. However,
it was rarely used as a residence (image 118-119).

Sone Tatsuzo

Sone Tatsuzd was born in the Edo period in 1853. He
was the son of a retainer of the Karatsu Domain. In
1879, he graduated from the Architecture Department
and worked at the Imperial College of Engineering and
the Navy Ministry. In 1890, Iwasaki Yanosuke purchased
army land at Marunouchi and asked Conder to plan a
town center. Conder called upon Sone, who joined the
Mitsubishi company to cooperate on the project. Conder
designed the Nos. 1-3 Mitsubishi Office Buildings,
whereas Sone designed Nos. 4-7, laying a model for
the Marunouchi office block. After he retired from the
Mitsubishi company, Sone set up an architectural office
with Chujo Seiichird, who had been a student in a
later class at the Imperial College of Engineering, and
designed several private buildings. Ultimately, Sone did
not work on any monumental buildings for the state,
but his efforts helped provide a foundation for modern
Japanese architecture (image 120).

Conder strongly agreed with the carefully
considered view of history in Sone’s graduation thesis.
Similar to Conder, Sone desired a type of rationality
that emphasizes dignity and disliked exaggeration.
Sone’s early-period works were produced as a result
of his close teacher—student relationship with Conder.



The No. 1 Mitsubishi Office Building, which was the first
office building in Japan, was built by Conder in a Queen
Anne style. Sone took charge of its construction site.
After that, Sone would continue to work on designs,
at times together with Conder and at times by himself.
His representative work during the period of the Sone-
Chujo Architectural Office is the Keio University Library,
a red brick building designed in a Victorian Gothic style.
This is a valuable extant building that speaks of Sone’s
inheritance of Conderesque qualities (image 121-122).

Satachi Shichijiro

Satachi Shichijirdo was born in 1856. He was the son
of a retainer of the Takamatsu Domain. In 1879, he
graduated from the Architecture Department and became
an assistant engineer at the Building and Repairs
Department of the Ministry of Public Works. After his stint
there, he worked at the Navy Ministry, the Fujita-Gumi,
and the Ministry of Communications and Transportation.
In 1897, he became a consultant for the Nippon Yisen
(Japan Mail Shipping Line). His architectural works
include the Japanese Datum of Leveling and the former
Nippon Yasen Otaru Branch. The former is the oldest
extant building of the first generation of graduates from
the Architecture Department. The latter is a building with
an interior firmly adorned with wooden detailing, designed
scrupulously for northern climates and furnished with

steam heaters and double-layer glass (image 123-124).

Technology Transfer and Cultural Transformations
Here, we have briefly examined the career paths of
Josiah Conder and four Japanese architects who were
his students (image 125). Yearly chronological tables
for Conder and his four students are laid out on the
left and the right, respectively. Conder’s role, that is
to share the knowledge and techniques of Western
architecture to Japanese students, was fulfilled as
a large movement from the left to the right. Conder
communicated the essence of Western architecture,
which he had learned in his home country, at the
Imperial College of Engineering, which was, in turn,
put into practice by Japanese architects after a short

period of time. Tatsuno worked on monumental state
buildings; Katayama expressed the epitome of the
acquisition of Western architecture; and Sone spread
the fruit of modern architecture to the private sector.
The techniques of Western architecture, which had
previously been unknown, were transferred to Japan.
In contrast to this considerable horizontal movement,
how does the vertical course of events that advances
into the future compare?

That is, what about the road that Japan
proceeded on after receiving modern techniques from
the West. What became of the traditional culture and
techniques developed in Japan? Were new styles
born? In 1920, these problems were posed explicitly
by the Bunri-ha Kenchikukai (the Secession School
of Architects), which was organized by Horiguchi
Sutemi and others as a secession from the previous
architectural world. However, in the preceding Meiji
period, when Western techniques were received,
this theme was already present albeit in a state of
dormancy. Conder raised the problem of the West
and Japan to his students and searched for a method
that would enable coexistence of Western and
Japanese styles in his own designs. His four students
pursued the acquisition of Western architecture.
However, because of the vertical course of events,
it was impossible to avoid this problem. In Tatsuno’s
Nara Hotel (1909) and Katayama’s JingQ Agriculture
Museum (1891), Japanese elements were thrust to
the forefront. It is not only in the works such as these,
where style is clearly visible, but also in the works
where the identity of the work is not expressed in an
obvious manner, like those of Tatsuno. The problem
of cultural transformation would transition to its next
step through the mechanism of abstraction, which is
inherent in the modernist architecture that eventually

emerged (image 126).
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Discussion and Q&A

Terada [I]:
Let’s begin Part 2 now. In Part 2, we will have a
discussion and a Q&A session.

Some members of the audience have
raised questions concerning the presentations
delivered in Part 1 through the distributed forms.
Two questions have been asked concerning Dr.
Oglethorpe’s presentation. The first one is about the
theories that underpin the design of the Forth Bridge:
How have these theories evolved since? Are those
theories still considered largely valid compared to the
theories of designing large-scale bridges today? Or
have they moved on since? That’s the first question.
The second question is concerned with the reason
for which Watanabe Kaichi, who was a specialist in
civil engineering, got involved in the establishment of
electrical manufacturers: How did it happen?

Oglethorpe:

Thank you very much for the questions. The first
question is covered a little bit by the process
for World Heritage nomination where you must
demonstrate the outstanding universal value of your
property in order for it to be a valid World Heritage
nomination. One of the things you have to do is
to prove that there are not a hundred exactly the
same properties across the world, and the good
news is there is nothing like the Forth Bridge. Apart
from the Quebec Bridge which is considerably
later in calendar, and really the issue there is that
nobody really built big cantilever structures like that

again. There are very few of them revealed in our
comparative study. There are some model examples
as one in Tokyo, for example, where you can see that
use of the Cantilever Principle. Cantilever design is
incorporated into some structures, but there have
been nothing really like the enormous cantilever
design since.

| am going to say something naughty,
because it wasn’t in the question, but Arakawa
Saho, my colleague back in the National Records
of Scotland, asked me to say to you that in the
famous “The Human Cantilever” photograph, the two
people on either side of Watanabe Kaichi are not the
designers of the bridge Baker and Fowler as is often
said across Japan and across Britain as well [image
35]. One of them, as | said, is Fredrick Cooper and |
have temporarily forgotten the name of the other one
[an engineer Andrew Stevenson Biggart], but they
are not Baker and Fowler.

Okay, | will be very quick with question
two. We heard in the other presentations today
about the evolution of natural philosophy in electrical
engineering, which was happening at the time of
Watanabe’s growth as an engineer, and people like
Edison were crucial, and North America was where a
lot of the electrical engineering happened and | think
Scots in true Scottish tradition managed to borrow
quite a lot of the technology from the United States
before we passed it on to Watanabe.

So from the chronology that Dr. Ogata
provided us, it is very clear that as Watanabe’s
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career developed in Japan, increasingly electrical
engineering and the opportunities it provided for
railways and tram cars in metropolitan areas grew,
and so his focus on electrical power became more
intense.

Terada [I]:

Hoping to connect some of the key points addressed
in the four presentations, | would now like to ask Dr.
Frumer and Dr. Oglethorpe a question concerning the
experience of the two Japanese students who went,
in the case of Watanabe Kaichi, to Scotland, and in
the case of Yamaguchi Kisaburd, to Johns Hopkins
University. Were there any similarities between their

experiences?

Frumer:

Thank you for the question. | definitely think that there
are a lot of similarities in the way both Watanabe and
Yamaguchi maintained their connections with either
Scotland or America. (In the case of Yamaguchi
Kisaburd, he also visited America again.) So their
education did not end by the time of their return
to Japan. Rather, both Watanabe and Yamaguchi
continuously engaged with people they met abroad.
| think that in the case of Yamaguchi Kisaburo, the
difference is that when he came to Johns Hopkins,
there was already an established group of Japanese
students in that sphere. So it was a little bit easier for
him to integrate and also have his peers to help him
to either translate or to learn how to be an academic
in America. | think it was probably more difficult for
Watanabe.

Oglethorpe:

| think the photograph of the two of them in the
lab says everything that Dr. Frumer says—that
he (Yamaguchi) was very lucky to have Japanese
colleagues with him in America [image 84 (the first
one on the right is Yamaguchi Kisaburd)]. | don’t
know how many there were.

Frumer:
Before 1900, there were at least four.

Oglethorpe:

Four. So Watanabe was on his own, but | think from
the intensity of the experiences revealed in the letter
that sits in the archive in Montreal, he wasn't suffering
for being alone. He was really making the most of
it. | believe that there may be more letters out there.
I don’t know. | think there is a lot of research to be
done to address these questions in detail, because

it’s an exciting subject.

Terada [I]:
The presentations of Dr. Oglethorpe and Dr. Frumer
were concerned with the experience of two Japanese
students studying abroad, whereas the presentations
by Dr. Ariga and Prof. Matsumoto were concerned
with the experience of two non-Japanese, foreign
advisors coming to Japan to teach scientific subjects
to Japanese students.

So on that basis, | would like to ask Dr.
Ariga and Prof. Matsumoto: What did you think of
each other’s presentations? | am asking this because
in the case of Ayrton, although he was invited as
a foreign advisor to teach, he carried out a lot of
scientific research, whereas in the case of Josiah
Conder, he, too, was invited to Japan as a foreign
advisor to teach, but he did a lot of practical work of
designing new buildings. So what did you think of the
similarities and difference between the experiences
of Ayrton and Conder?

Ariga [I]:

In my presentation | emphasized the aspect of the
experience of Ayrton as a an academic scientist. But
in fact, of course, he did a lot of practical teaching. So
that should also be taken into consideration. Having
said that, probably one of the major differences
between the experience of Ayrton and the experience
of Conder is that, in the case of Conder, he was
invited to teach Western architecture in Japan
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where there had been a long indigenous tradition
of architecture, whereas in the case of Ayrton, he
taught electrical engineering which was a modern
subject, entirely new to the Japanese. Therefore,
Ayrton needed to teach this subject to the Japanese
students from scratch; that was probably quite
different from Conder's experience.

Matsumoto [I]:

Building on Dr. Ariga’s response, | think that when
you teach natural philosophy including electrical
engineering, the study of universal scientific
principles comes to the front, whereas when you
teach architecture, you need to expect that there will
be always some local adaptation. Certainly, some
basic architectural theories which are universally
applicable have to be studied first, but due to the
need of sourcing local materials, and also due to
the existence of local architectural traditions in each
location, you expect that the architecture that you
teach will inevitably get localized to a certain extent.

Terada [I]:

Touching on the central theme of the symposium,
| would like to ask whether the modernization of
Japan through the introduction of engineering in
conjunction with chemistry and natural philosophy
was a uniform, universal process. Or did it generate
any local response or local adaptation in Japan?
Modernization through the introduction of engineering
is often considered a universal phenomenon and a
uniform process. To what extent was this the case in
Japan? Weren't there any local responses? I'd like to
ask all the four presenters this question, but could |

invite Dr. Oglethorpe to answer first, please?

Oglethorpe:

Okay, | think the answer is it had an extraordinary
response. One, Japan’s industrialization, its
development into an industrial nation, was spurred
by the arrival of this technology, which it not only

absorbed but also improved and enhanced on the

scale that the world had never seen before. So, if you
look, for example, at the World Heritage site, the Meiji
Industrial sites, you see that some of the components
are directly imported western technology, and then if
you go to Mike Dock, for example, you will find that it
was entirely Japanese, and we were quite surprised
when we looked—as the documentation emerged, it
was not western at all. They had learnt lessons and
they improved massively on the technologies that
they had inherited.

Terada [I]:
Could Prof. Matsumoto answer next?

Matsumoto [I]:

There are two ways of making sense of the
evolution of technology. One is viewing it as moving
forward. The other is viewing it as going back to
the origin or to the essence of the local culture, and
then on the basis of that, to develop it. Take the
history of European architecture as an example.
In the neoclassical period, there was an attempt
to go back to the origin of the ancient Greek and
Roman architecture, and on the basis of that, the
neoclassical architects tried to develop it further.
Now, applying this kind of theoretical framework
to Japanese architecture, we need to ask what
happened to Japanese architecture when the Meiji
Period began and the Japanese architects needed to
find a way of assimilating new Western architecture,
while at the same time coping with surviving pre-
modern Japanese architecture.

To make things even more complicated,
we also have to take into consideration a point made
by the German modernist architect Bruno Taut. Bruno
Taut was a famous modernist architect who came
to Japan and praised the Katsura Detached Palace
as a supreme example of modernist architecture,
although in fact the Detached Palace was a very
traditional Japanese architecture and hadn’t received
any influence from western architecture at all. Bruno

Taut identified some elements of modern architecture
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in the pre-modern Katsura Detached Palace. So in
that case, this is not a question of going back to the
origin or going back to the essence of Japanese
architecture.

Ariga [l]:

| have interpreted Dr. Terada’s question as asking
to what extent engineering is global or local, or to
what extent it should be globalized or localized. In
considering this question, | think it is important to
ascertain the social position in which the engineer
concerned is situated. In Meiji Japan, Japanese
engineers went abroad, trying to study and assimilate
western engineering, and once they returned
to Japan, they tried to teach engineering as an
academic subject to be taught at the Japanese
university. They could have decided to practice
engineering without any reference to the university,
but what was remarkable in Japan was that these
young engineers wanted to teach engineering as
an academic subject. That might be one of the
characteristics of the way in which Japan modernized

itself through engineering.

Frumer:

| completely agree with my co-panelists, and |
would like to add something to Ariga sensei’s words.
When we talk about westernization, we also need
to remember that “the West” is not a monolith, but
different countries with different cultures and different
academic styles. Especially when we talk about
engineering and chemistry, we know that studying
these disciplines in Germany was very different from
studying those in France. When Japanese scientists
returned to Japan, the lab structures and research
habits they brought from France were different
from those modeled on German research culture.
Consequently, when back in Japan, they had to
negotiate what was this “western science” that they
were studying together. It is therefore impossible
to talk about westernization as one unified process

because it wasn't so.

Terada [I]:

Thank you. As a concluding remark, | would like
to remind the audience that the theme of this
symposium is to consider the modernization of Japan
through the introduction of engineering. But in fact,
we have now come to realize that we need to dissect
this theme further because engineering itself can be
divided into civil engineering, electrical engineering,
and many other subfields. We have to carry out more
case studies to gain an overall picture of the role
played by engineering in the modernization of Japan.
That will be the conclusion that we can draw from the
thought-provoking presentations and discussions.

Thank you very much.
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Appendix: Related Exhibition

Special Presentation

Watanabe Kaichi’s Memorial Silver Box: A Japanese Engineer’s

Bond with Scotland

On the occasion of the symposium “Pio-engineers in
Modern Japan” (November 17, 2018) which focuses
on the development of Japanese Engineering, we
exhibit Watanabe Kaichi’s memorial silver box.
Watanabe, who is known as the Father of Japanese
Civil Engineering History, left an important footprint as
a modern Japanese engineer.

Watanabe Kaichi (1858-1932) studied at

the Faculty of Civil Engineering, the Imperial College
of Engineering, which is one of the former institutions
of the Faculty of Engineering, the University of
Tokyo. He graduated from college in 1883, with first
honors for finishing at the top of his class. After his
graduation, he entered Japan’s Public Works as an
engineer and worked at the Railway Bureau. In 1884,
he resigned from the Public Works to study at the
University of Glasgow in Scotland, and majored in
civil engineering there as well. Upon graduating in
1886, he was taken on as an engineer by the office
of Sir John Fowler and Sir Benjamin Baker, who
had undertaken numerous large-scale projects in
the UK construction industry. There, he served as a
construction supervisor of the Forth Bridge, known
in the 19th century as a particularly difficult project.
The Forth Bridge, completed in 1890 after an eight-
year-long construction, is a railway steel bridge with
a total length of 2,529 meters over the Firth of Forth,
in central Scotland. The bridge introduced a new
cantilever type design. Watanabe appears in the
center of the photograph of the human model, which
is indispensable when illustrating the principle of the
cantilever applied at the Forth. This photograph is
well-known as it is used for the design of Scottish 20
Pound notes issued in 2007. The Forth Bridge was
included in the UNESCO World Heritage List in 2015
because of its value as a historical industrial heritage.
Watanabe left Scotland two years before

the completion of construction and returned to Japan,
as his knowledge and skills as well as his experiences
cultivated in Scotland were needed here. He
contributed to the early railway constructions in Japan,
participated in the establishment of the Japan Society
of Civil Engineers, and served as president of various
companies, working extensively not only in the railway

industry but also in the academy and other industries.
The history of this silver box is known from

the engraving on its bottom face. Watanabe as the first
president of Toyo Denki Seizo K.K. made a technical
alliance for the establishment of the company, with the
world-renowned electronics manufacturer Dick Kerr
& Co. Ltd. which was founded in 1854 in Scotland. In
1918, he presented the box as a memorial gift for the
establishment of Toyo Denki Seizo K.K., addressed
to Mr. Walter Rutherford, executive officer of Dick
Kerr & Co. Ltd. Toyo Denki Seizo K.K. succeeded in
domesticizing the main railway electrical equipment,
which had been dependent on the import of foreign
products until that time, and made a significant
contribution to the development of Japan as a
specialized manufacturer. This box was made by
Miyamoto Shoko (founded in 1880) that worked on the
productions and sales of high-quality silver gifts such
as tobacco containers and inlays for foreigners. The
lid part of the box bears the inscription and metalwork
of Takeda Takeyoshi, a metal sculptor. Takeda was
active at Takaoka in Toyama and some of his craft
works are collected in Takaoka Art Museum. From
the polite appearance of this Japanese traditional
craftwork depicting a person walking in a rural
mountain landscape with a bunch of Shiba plants on
his back, Watanabe’s appreciation of Scotland and
its importance in his development as a Japanese
engineer can be felt.

This silver box, acquired several years ago
in an auction in the UK by Ms. Alexandra Oglethorpe,
has returned to Japan exactly 100 years after the
date of its engraving, in order to be exhibited here.
This special presentation at the Intermediatheque was
realized with the generosity of Ms. Alexandra and Mr.
Charles Oglethorpe. On this occasion, we also exhibit
newly acquired drawing instruments of the Imperial
College of Engineering.

[Dates] October 16 — November 18, 2018

[Venue] Intermediatheque 2F [COLONNADEZ2]
[Organizer] The University Museum, the University of
Tokyo (UMUT)
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P85 QY DRt BB Watanabe Kaichi’s Memorial Silver Box

KIE 74 (1918) /w68, ATHATZEM4 fligR S, RENIED . ZI3HE 4% 1918 / Produced by Miyamoto Shoko, sculpted by Takeda Takeyoshi / Pure silver, wooden lining,
EHIZAMSHY  PLIZHY RS - 2Ny — T copperplate sculpture with gold leaf on the lid / Engraving on the bottom face / Alexandra Oglethorpe Collection
I ANEO R Z /R T, T1918 FDYIEREMIER A tho Al 25l & LT, M The history of this silver box is known from the engraving on its bottom face: “Presented to W. Rutherford Esq.,

LD We S 74— RS LOZOTELLALH 5, by Dr. Watanabe Kaichi to commemorate the foundation of the Toyo Denki Seizo K.K. in the year of 1918.”
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