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8 = |Preface

The weighing apparatus refers to appliances
used for measuring the length, capacity,
and weight of objects. And it’s collectively
known as Du Liang Heng, namely linear
measurement, capacity measurement, and
weight measurement. Although the weighing
apparatus are tools for measuring, it is
deeply rooted in Chinese history and culture.
The history of Chinese ancient weighing
apparatus itself is a scroll of condensed
daily-life painting. In the civilization of
five thousand years, it has been through
the changes from roughness to preciseness
and from simpleness to diversity. The
importance of the weighing apparatus in
ancient time is embodied in its emergence
in the period of Xia Dynasty (approx. 2070
B.C.-1600 B.C.), Shang Dynasty (1600
B.C.-1046 B.C.), and Zhou Dynasty (1046
B.C.-256 B.C.) over four thousand years
ago, and the unification of measurement

by Qin Shihuang, the first emperor of Qin
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Dynasty, and the improvement done by the
successive Dynasties.

Accompanied by exquisite illustrations,
this book overall introduces the development
history, units, category and the motif of
Chinese weighing apparatus. Also the
visually delicate pictures are attached
in this book. Hope the reader can get a
further understanding on Chinese weighing
apparatus and experience the extensive and

profound Chinese culture.
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Weighing Apparatus
of Thousand Years
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The weighing apparatus is the measuring device closely related
to the life of the humankind, and it is the basis of the ancient
agricultural civilization and scientific research and also a unique
cultural carrier. Although the measure activity began early at the
end of the patriarchal society (approx. 5500-4000 years ago), the
emergence of the weighing apparatus was not accomplished at
one stroke, but created gradually in the long—term labor process
of ancient people. And the overall institutional system was formed
during the continuous evolution.
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> Origin of Weighing
Apparatus

At the end of the patriarchal society
about four to five thousand years ago,
the weighing apparatus began to appear
in ancient China. There is not the last
word for its exact birth time and inventor.
However, it’s certain that the weighing
apparatus is the fruit of the labor
civilization of humankind.

In the labor practice, the primitives
group gradually formed the intuitive
experience on the quantity and shape of
the objects. Especially after the people
learnt to count, the cognition to number
and quantity transformed from intuitive
to objective, and many methods used for
expressing the quantity emerged, such as
remembering by knotting rope and piling
by quantity. However, the measurement
for the length and the calculation for

capacity by the ancient people is out of
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Model of Primitive Village

Because of the low productivity and inconvenient transportation in primitive societies, in order to build a
convenient inhabitancy, the ancients need to take into thorough consideration of some factors, such as the
size, appearance, and capacity of the house and distance from the sources of waters, which closely rely on

the appliance of measurement.
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the need of the life, for example, when
the ancient people built the house for
keeping out of the wind and rain after
moving away from the natural cave, they
needed to consider the style, area, space
for single room, size, etc. Therefore,
the cognition on number and quantity
was strengthened. In the clan society of
China, the stable agricultural production
ensures the clan community abundant

food. With the development of the
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Bone-made Shovel (Neolithic Age, approx.
10,000-4,000 years ago)

This pair of bone-made shovels is a tool of
production used in the Neolithic Age (approx.
10,000-4,000 years ago). With the same length
and width, these two regularly-shaped shovels
are made by the ancients after comparison and
measurement.

private concept, the average distribution
was gradually replaced by the method
of distribution according to the different
divisions of labor. The change of the
distribution system requires the clan
chieftain to have the relatively stable
concept to the quantity. Therefore, it
becomes necessary retaining a few fixed
special measuring devices. The pottery
used for measuring the food by the clan
chieftain had certain authoritativeness in
the people because of the use year after
year. Although the pottery in this period
was not the measuring device in real
sense, its use was pregnant with the birth
conditions of the weighing apparatus.
Some records on the weighing
apparatus can be seen in a variety of
history books. The Book of Rites*Virtues
of Five Emperors, the book on decrees
and regulations compiled in Western Han
Dynasty (206 B.C.-25 A.D.), says that
the emperor set up five measures: Du,
Liang, Heng, Li (a measure for length),
Mu (a measure for area of the land). The
Standard Work of Shun, an article in
the Book of Shang, the existing earliest -
history book, mentions that Shun, as
the chieftain of the league of the tribes,
coordinated the various measures of

all the tribes. The Chinese weighing
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apparatus is determined to be unusual
from that day when it was born: With
the quantized ancient symbols and the
exquisite and orderly unique lasting
charm, the weighing apparatus showed

Chinese measurement and weight on the

numbers.
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Pottery Ware (Neolithic Age, approx. 8000

years ago)
This pottery ware is 15cm in height and 27cm in
diameter.
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Primitive Construction and Measurement

The construction forms in the primitive village included half-crypt style and ground construction.
Although the structure was simple, they were hard to exist independently without measures.
For the house in half-crypt style, the pit was regarded as the wall, which was covered with the
roof, The height of the person was considered sufficiently when the house was designed for the
size and height. The height from the bottom to the roof was about 200 c¢m, and it can allow a
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person with normal height to move freely. The ground construction was in large scale. Take the
primitive village in Jiang stockade village, Lintong City, Shaanxi Province for example, over 90
houses were found in the area of 8,000 square meters unearthed. The 3 big houses each was 80
square meters or so, and for one of them, the length of the four sides each was 9.1 meters. The
overall planning of the area and length had higher requirements for measurement. It’s the direct
application of measures in the life of the ancient people.

* BeA R E =R E

Primitive Jiang Stockaded Village (stockade village having residents with same family
name, Jiang) in Lintong City, Shaanxi Province
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> Development of Weighing
Apparatus

The weighing apparatus is not the original
creation of China. It can be traced back in
all the countries with ancient civilization
in the world. For example, the balance

appeared in ancient Egypt about 1500
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B.C.; the unit system of measurement
in ancient Mesopotamia is the key in
the researches on many mathematical
principles; the relatively perfect measure
system was formed in ancient Babylon,
and some of the units of measurement
were spread to the ancient Greece.
However, with the disappearance of the
ancient civilization, the development of
the weighing apparatus in many areas
lost the continuity, only the measure
system in Chinese civilization continued
always. Throughout the development
history of Chinese weighing apparatus,
the characteristic of the development
is the independence and continuity.
Furthermore, the prosperity or chaos was
related to the political situation at the
time.

Chinese weighing apparatus
appeared in the period of Xia Dynasty
(approx. 2070 B.C.-1600 B.C.), Shang
Dynasty (1600 B.C.-1046 B.C.), and
Zhou Dynasty (1046 B.C.-221 B.C.).
The Xia Dynasty, the first hereditary
dynasty in China, was established by
the leader Yu in 2070 B.C. The main
reason why Yu was chosen to be the
successor by the former leader Shun
was his achievement in river regulation.

In the process of river regulation, Yu
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Portrait of Da Yu

According to historical records, Da Yu is 9 Ch/
(1 Chi equaled 0.231 meters) and 9 Cun (1
Cun equaled 1/10 Chi, about 0.0231 meters) in
height.
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created the measuring tools necessary
for building and guiding river regulation
engineering, and took his own height and
body weight respectively as the standard
of length and weight. This is the earliest
physical standard of the measuring
devices. The agricultural civilization in
the period of Shang Dynasty and Zhou
Dynasty had developed to a very high
level. The governor divided the land
into the square fields in equal area to
distribute them to the subordinates as
the salary. In order to measure the land
accurately, Chi (a unit of length, equaled
to 0.231 meters) became an integrant
of the measures as the special tool for
measuring length. The large palaces
appeared in the period of Shang Dynasty
and Zhou Dynasty showed the progress
and development of a variety of measure
tools. Furthermore, people who got
the land should pay physical taxes in a
certain quantity to the slaveholder power
according to a certain proportion of the
income. In this process, the container
became the indispensable device
measuring the quantity of the grain.
At the same time, the units of capacity
also came into being with it. From the
records about that the royal family of

Zhou gave reward of land and copper
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High-Handled Pottery Quan (weight)
(Shang Dynasty, 1600 B.C.-1046 B.C.)

This pottery weight, weighing 1 Jin (Jin, a unit of
weight 1 Jin=1/2 kilogram), is one of the oldest
unearthed weighing apparatus.
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Hat-shaped Pottery Quan (weight) (Zhou
Dynasty, 1046 B.C. - 221 B.C.)

Weighing 2 Jin (Jin, a unit of weight 1 Jin=1/2
kilogram), it looks like a hat.

ware to the subordinates appeared in the
inscription of bronze in Western Zhou
Dynasty (1046 B.C.-771 B.C.), it can be
known that the weight units appeared
and was used widely in the upper classes
of the society in the late Shang Dynasty
to the early Western Zhou Dynasty. The
weight units, such as Yun, Liie, engraved
on the bronze from the archaeological
excavations are undoubtedly the most
powerful proof. The system of measuring
devices management had been relatively
perfect in the period of Shang Dynasty
and Zhou Dynasty. According to the

historical records, the central and local



