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Foreword

Among the civilizations of the world China is insofar
unequaled, because only the Chinese civilization can look back
on a continuous tradition of 5, 000 years. Accordingly, a rich
written culture has been handed down. In ancient China the
rulers, especially since the victory of the Confucianism in the
Han Dynasty (206 B.C.—221 A.D.) used the culture to align
the thinking of the elite to unified moral and ethical principles.
Therefore, it is not surprising that philosophical‘and historical
works in the society of ancient China obtained high importance.
Compared with this, relatively few works with scientific and
technological content were conveyed to us.

But specially the Zhanguo period (475—221 B.C.)
distinguishes itself by a lively development of science and
technology which is also confirmed by archaeological findings in
the last decades. One of the magnificent technological books of
ancient China is the book Kao Gong Ji (The Artificers’ Record)
which was symptomatically “hidden” as the sixth and last

chapter in the work ZhouLi (Rites of the Zhou Dynasty).
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The work Kao Gong Ji is the oldest known book on technologies in
China. Because this book for its greatest part probably originated on the
border between the Chunqiu (770—476 B.C.) and the Zhanguo periods, that
is about 2,500 years ago. Kao Gong Ji at the same time counts to the oldest
technological works worldwide.

Also in the philosophical works of the Chungqiu and the Zhanguo periods
one can find statements with scientific and technological content. This is
especially true to the work Mohist Canon by Mo Di which originated about the
same time as Kao Gong Ji. Nevertheless, Kao Gong Ji is the first book with
purely technol'ogical content.

Based oﬁ' .efnpirical knowledge, Kao Gong Ji among others laid the
basis for the manufacture of war carriages, the bronze technology, of ceramic
products up to the manufacture of bows. For the first time in this book for
different groups of bronze products maccording to their functional demands
different mixing ratios between copper and tin are prescribed. Kao Gong
Ji describes the structure of a combined measurement standard for length,
volume and mass according to whose principles about 500 years later during
the reign of Wang Mang the combined measurement standard “Jialiang” was
created. The original can be admiféd in the National Museum in Taibei (Taiwan
of China). The measurement standard described in Kao Gong Ji is the first
worldwide to represent a combination of several measurement quantities. Kao
Gong Ji specifies a classification of creatures in which it is remarkable that
the man is also considered as a part of the fauna. For the first time in this book
different types of ceramic vessels are presented which at that time were used.
The rules for the building of cities laid down in Kao Gong Ji can be found in
the construction of the capital Beijing and in other cities. These rules of city
building aimed at guaranteeing social order according to the requirements of
traditional society and at the same time enabling trade and transport.

To all products described in Kao Gong Ji qualitative data on the needed
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kinds of materials and quantitative data about their sizes, volume and mass are
attached, and the manufacturing process is detailed. Also in many places it is
indicated how the products have to be tested. Consequently, this technological
book at the same time laid foundations on standardization, metrology and
quality assurance. When the emperor Qin Shihuangdi who in the year 221
B.C. unified China and afterwards issued agfeat number of edicts for the
unification of the script, of weights and measures, and of the width of wheel
tracks, in Chinese society there already existed a long tradition in the fields of
standardization, metrology and quality assurance.

Whereas the research on the history of science and technology in the West
long time was essentially restricted to the European civilization. In the last
decades specially by the pioneering research work of the English biochemist
and science historian Joseph Needham (1900—1995) and his colleagues in
China and the West on the history of Chinese science and civilization. A change
took place. The interest clearly shifted to the civilizations outside of Europe,
namely to the Chinese civilization. Needham’s research work put the task to
explore the development of the national sciences to a world science and to trace
the connections between the national sciences. -

Due to the pre-eminent significance of Kao Gong Ji for the technologies
developed in China we have decided to present this book to a worldwide
reading audience interested in the history of science and technology in three
translations: Modern Chinese and for the first time in English and German.
At the translations we founded on the long standing, praiseworthy research
of Professor Wenren Jun on Kao Gong Ji to whom we feel deeply indebted.
Wholeheartedly we thank Dr. Matthew Klopfestein who had finished the
Engligh translation.

But the present translations into modern Chinese, English and German
do not follow existing translations into modern Chinese in an uncritical way.

Rather, in different places based on our research we have delivered new
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interpretations of the original text. This for instance is true for the chapter on
the manufacture of carriages regarding the sizes of the wheels and the hubs, in
the chapter on the bronze technology for the reasons of the compliance and non-
compliance of the composition of the bronze of excavated artefacts with the
mixture ratios of the bronzes indicated in Kao Gong Ji and for the design of the
ancestor temple in the king’s city. We hope that future archaeological findings
will clarify still open questions of interpretation of Kao Gong Ji .

May this edition contribute to propagate the knowledge about ancient

China’s scientific achievements all over the world!

The editors
Guan Zengjian and Konrad Herrmann

Shanghai, 2014
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