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Manufacturing in Nineteenth Century Satsuma

Abstract

In 1851, towards the end of the Tokugawa Era, Shimadzu Nariakira, Lord of Satsuma (present-day
Kagoshima), introduced technology from Europe that led to the modernization and industrialization of
Japan. This project centered on an industrial complex known as the Shuuseikan and extended widely
over cannon production, iron manufacturing, shipbuilding, steam-engine research, metal processing, glass
production, medicine and welfare, spinning, telegraphy, printing and sugar production. Our research into
the Shuuseikan Project takes the work of Kanbashi Norimasa as a starting point.!

We re-evaluate relevant literature on manufacturing activities of nineteenth century Satsuma in
terms of industrial archaeology. We clarify several aspects of the Shuuseikan Project and re-assess its
overall historical importance. Our research team comprises faculty members of Kagoshima University,
curators of the Shooko Shuuseikan Museum, and specialists from various related institutes, Japan
Industrial Archaeology Society and The Japan Society for the History of Industrial Technology. The
present study began in 2001, the 150" anniversary of the Shuuseikan Project, and in 2002 collaborated
with research into Inventions of the Edo Era” in 2002. Our studies concern (1) the reverberatory furnace,
architecture, waterwheels, machine tools, spinning technology and blast furnaces, and (2) Satsuma
ceramic pottery, sugar production, and lead type. Our main findings are summarized in the following

paragraphs.

(1) Reverberatory furnace

Our measurements of the foundations of the reverberatory furnace correspond to those of U.
Huguenin. The furnace is basic with two kilns and two chimneys. It is the second reverberatory furnace
of the Shuuseikan, and the devices for prevention of damp and improvement in strength of the furnace
show the extraordinarily high degree of precision of the local Satsuma masons. The refractory bricks
baked by local Satsuma ceramic potters are exemplary. The construction of this reverberatory furnace
was the core of the Shuuseikan Project and led directly to Japan’s modernization.
(2) Architecture

In Nariakira’s time, wooden houses had wide spaces between pillars where machinery could be

kept. After the bombardment of Satsuma by the British, Tadayoshi constructed large-scale western-style

! Kanbashi, N. (1992; 1993; 1994). The Letters of Kooka Juuroo. Bulletin of Kagoshima Junshin Junior College 22, 23,
24. (Japanese).

2 Investigation and Research Related to Systematized Data on the Early Stages of Science and Technology, in the
priority-area research funded by the Ministry of Education, Culture, Sports, Science and Technology. 2001-2006
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factory buildings such as the stone machinery factory and the Kagoshima cotton mill. Foreigner engineers
and technicians were directly involved in the design and building of these. Using computer analysis of
the Satsushuu Mitoriezu (a collection of contemporary photographs of the Shuuseikan), and with the
results of field surveys and underground probes, we drafted a plan of the site during this period and made
models of the various factories.

The remains of the old Kagoshima harbor facilities related to the project and the lights in
Nanshuu Shrine made in the Shuuseikan were measured and compared with those already reported in the
literature. Remnants of Edo, Meiji and Shoowa harbor facilities were found and show excellent masonry;
the lights show high quality casting. These are good examples of how the Shuuseikan contributed to the
modernization of this part of Japan.

(3) Waterwheel power

From measurements of the head and cross-section of the ditch discovered by the surveyor in the
Iso area, we estimate the power of the waterwheels used in the Shuuseikan to have been 3.4 — 6.9 kw. The
waterwheels used in the blast furnace, or Sankaidai, are traditional wooden overshot wheels. We have
summarized the history of Japanese and overseas waterwheels, and have ranked the waterwheels used in
the Satsuma mines and the Shuuseikan in terms of the technological history of waterwheel.

(4) Machine tools

We made measurements of the Dutch shaper in the Shooko Shuuseikan, which is an important
cultural property, and made a plan for it and analyzed the sort of movements (strokes) it could have made.

In addition, the history of the Netherlands company that produced the shaper, N.S.B.M. Corp.,
was studied in relation to Satsuma.

(5) Spinning and weaving

We have drafted production drawings of a cotton gin and double-width loom on the basis of two
photographs from the Satsushuu Mitoriezu, and have restored a cotton gin. We discuss the status of the
Satsuma cotton gin in Japanese textile technology history. We have found the list of machines exported
from Platt Brothers & Co., Ltd, England and compare it with reports published hitherto.

The structure of the double-width loom was analyzed, and production drawings for restoration
were drafted. The fabric of the sailcloth in the Shooko Shuuseikan was analyzed in detail.

(6) Blast furnace

We conducted three excavations and found several stone walls and vestiges of waterways at
the locations represented in the Satsushuu Mitoriezu. We also found artificially compacted foundations
occupying an area approximately 8 meters square, which we presume to be the surface of foundation work
for the blast furnace. This provides additional evidence that the blast furnace constructed in Nariakira’s

time, the first in Japan, was situated at the location represented in the Satsushuu Mitoriezu collection.
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(7) Isogama (Satsuma pottery at Iso)

We investigated [sogama, the multi-chambered climbing kiln at Iso, represented in Satsushuu
Kagoshima Mitoriezu. This kiln had a combustion chamber and ten or eleven ovens, and was thus one
of the largest kilns of its kind in Japan. It was in this kiln that ceramics for export and bricks for the
reverberatory furnace were produced. The latter were made from Amakusa clay. The traditional porcelain
manufacture skills of craftsman residing in Kagoshima were successfully employed.

(8) Sugar production techniques

We investigated literature concerning sugar production techniques in Amami Oshima, and made a
survey of sugar cane mills. We also investigated the sites of refined sugar production factories constructed
by the Satsuma authorities in the Keio period (1865 — 1868) at four places on the island. We note that all

the factories were constructed facing the sea with mountains at their back, and located close to a river.

In summary we have shown or confirmed several specific conditions of the Shuuseikan Project,

a unique project in Japan’s technological history, and one that constituted the first steps in the development

of Japan’s modern civilian and military technology.
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