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INTRODUCTORY HISTORY OF TEXTILE
SCIENCE AND TECHNOLOGY

China is one of the few birth places of textile production in the world. Spindle whorls
of 5200 B. C. were unearthed in Hebei Province. Textile handcraft industry was formed in
China before 500 B. C. , since then a lot of innovations were made in China. In this book,
main Chinese textile inventions and chief regularities of textile science and technology are

simply described, Following are typical examples.

Silkworm breeding

The first and most important innovation made in China is silk production. Silkworms
originally were harmful to the mulberry tree, which would be hardly to maintain living, if
the silkworms were prosperous. How can the silkworm be abundant without any harm to
the mulberry tree? Chinese forefathers discovered a clever method: to separate the
silkworm from the mulberry tree. They picked all the silkworms down the trees, setting
them in special baskets in a room and fed them with mulberry leaves moderately taken
before (see Fig. 1-2). Thus the mulberry tree might be maintaining prosperous and large
scale silk production became possible. Here Chinese forefathers realized the Chinese
philosophy “Moderation”, avoiding any extremity. China was called by European nations
“Serice”, meaning “country of silk”, The English term “China” was derived from French word

“Chine”, the origin of which is “Sinae” in Latin, a variation of Chinese character “Si (% silk)”.
Opening through vibration

Before spinning, fibers must be opened. Chinese discovered vibration method by
sound frequency, i. e. through vibration of the cord of a big bow (see Fig. 1 -3, 1-4).
Since the response of fibers with different lengths and weights to the vibration is different,

the fibrous mass can be scattered and separated to single fibers without any damage.
Multi-spindle twisting frame

In spinning, a series of spindle wheels was discovered; from single-spindle (see Fig.
2-12) to three-spindle operated by hand; from three-spindle by foot (see Fig. 2-13) to

multi-spindle (up to 32 spindles) operated by running water (see Fig. 2 - 15). Since there
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was no drafting mechanism, this kind instrument in present sense, should be called the

twisting frame.

Twist determination by contraction

Yarn twisting intensity is hardly determined without fine instruments. Chinese
forefathers discovered quantitatively twist determining method: to judge the twist intensity
through yarn contraction (see Fig. 1 -6). To-day we know, that yarn contraction after
twisting is positively correlated to the yarn twist (turns per unit length). The bigger the

contraction, the larger the yarn twist.

Harnesses (healds) lifting by multi-pedals (treadles)

A series of looms was discovered also one after another; plain looms — from breast
loom (see Fig. 2 - 10) to inclined loom (see Fig. 2 - 17, 2 - 18); patterned ones from
multi-heald (multi-harness) multi-treadle (multi-pedal) type (see Fig. 2 - 20) to pattern
sheet type (see Fig. 1-8).

For multi-heald multi-treadle looms, Chinese made two inventions; the Dinggiao
(trcadles with an array of scattered pegs) method (see Fig. 2-22) and the combinatorial
method (see Fig. 2-21). In order to weave fabrics having big patterns, a large number of
healds (up to 120) are needed. Since every heald is driven by a special treadle, the same
number of treadles is necessary. But how can so many treadles (up to 120) be arranged
within the loom frame? (If the width of treadle is 5 cm, 120 treadles will be 6 meters
wide!) Chinese forefathers invented treadle only 1 cm wide, and 120 treadles may be
arranged in the loom frame with a width slightly more than 120 em. But how can the
weaver pedal so narrow treadle without interfering neighboring treadles? A clever method
was found: put pegs one on each treadle, arranging the pegs in an scattered array. The
treadle is pedaled through the peg, thus avoiding any interference on neighboring ones,

To pedal dozens of treadles is quite troublesome. Mr. Ma Jun in the Three Kingdoms
Period invented combinatorial method: let every heald be driven not by one treadle, but
simultaneously by two treadles. Thus using only 12 treadles may drive 66 different healds,
since Ci; = 66 (see Fig. 1-7).

Manual programming

When very large patterns (such as dragons) are required to be woven, 120 healds are
not enough. New method is to drive every warp yarn individually. A set of vertical threads
are added onto the warp (see Fig. 1-8), every vertical thread being connected to one warp

yarn correspondingly. The information of “lift” or “no” of every warp yarn during
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shedding is “recorded” on the corresponding vertical thread by putting a horizontal thread
going ahead or behind the vertical thread. The set of vertical threads with intersected
horizontal threads is called the “pattern sheet”, which forming a pattern recorder; thus a

manual programming system is formed.
Dyeing and finishing arts

In the field of dyeing and finishing, a lot of innovations appeared also in ancient
China. At present these arts are still existing in districts of minor nationalities and
surprising to visitors both domestic and from abroad. Typical examples are: batik dyeing,
tie dyeing (see Fig. 1-9), warp tie dyeing, simultaneous dyeing and finishing — shu-liang

finishing etc. (see colored figures)
Miscellaneous fabrics

Miscellanecus kinds of fabrics are firstly appeared in ancient China. typical examples
being: satin, crepe, kesi (fabric with thorough warps and zigzag colored wefts for

simulating drawings and paintings). (see colored figures)
Piece goods standards

Governmental standards of fabrics appeared in China about 1000 B. C. (the Zhou Dynasty).
A piece of cloth was required to be 40 Chinese feet (9. 24 meters) in length and 2, 2 Chinese feet
(50. 8 em) in width, fitting for making 1 set of adult clothing at that time. Any fabric having

dimensions not satisfying the standard was strictly forbidden in the market.

Organized labor

Since the Zhou Dynasty (1100 ~ 770 B. C.), textile labors were divided into
specializations. In the Tang Dynasty, the governmental textile organization had 10 weaving
workshops, each producing one kind of fabrics, 6 dyeing and finishing workshops, each
dyeing one color.

This book consists of 4 parts; part | is general discussions; part [ — general
histories of China and of the other part of the world with discussions of development
regularities and trends; part [ — blench histories of Chinese textile production: silk, bast
fibers, wools, cotton, dyeing and finishing, embroidery, knitting, chemical fibers,
apparel; part [V appendixes — papers dealing with some important topics, containing 2
papers written in English,

This book may be useful for readers, who wish to understand Chinese apparel culture, and

to know, how were the textile arts yesterday and what will be the future of the textile production.
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A C2 5500 fFHZAERT (WEHAHL)
C1 6000 &FFTHEELELRY Purple silk leno unearthed in Qingtai

Kudzu cloth 4000 B.C. unearthed in Caoxieshan Henan Province (3500 B.C.)

C5 S EZEADMBIHERE

A sketch of “dancers and animals” pattern (Warring States Period)

C15 M ENINFLLKIR
Brocade with

hexagonal pattern

. & ra ; £ ‘ (Warring States Period)
Cl4 MRNERENIE

C17 AINETLWESR C16 KE LT

Brocade with lozenge patteran Printed cotton cloth

( Western Han Dynasty ) ( Warring States period )



C20 FIXFHINER CA KXNABHEHLELR

Brocade with Chinese characters Patterned wool fabric of the Eastern Ilan Dynasty

(Eastern Han Dynasty) with men—animal—-grape patlern

C22 REMQME Pattern wover shoes of Lhe Eastern Jin Dynasty
C8 BHHIAE “Kemao” unearthed in Niva Xinjiang B

C23 L#pktarss C24 JbmRFlsttg C25 JtEpmEsRtRth

C23 Brocade with trec figures (Northern Dynasties)

C19 3738 e M 2000 g
2] SF 3
FF LR BERRR C25 Batik dyed cotton cloth (Northern Dynasties)

C19 Remains years 2000 ago unearthed in Niya Xinjiang District, showing colored wool apparels

C24 Tie—dyed silk of the Northern Dvnasties



C26 fE{{FLR4g

C27 R C29 FEENTE4

Tie—dyed silk of Batik dved silk of Printed silk of
the Tang Dynasty the Tang Dynasty the Tang Dynasty

C28 EF % C30 EREZR
Tie—dyed lenc of the Tang Dynasty Gauze with gold—painted figures on sky blue ground

(Tang Dynasty)

CH ERELT

Kesi band of the Tang Dynasty

C3B ERBLIL4E C34 B HEL5R
C32 Ramie cloth of the Tang Dynasty
C33 Brocade with muted stripes of the Tang Dynasty

C34 Brocade with chess figures of the Tang Dynasty

1l
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C35 JbRR B4R C37 RiRN\FEL

C38 myRLLE

C35 Brocade with eagle figure (Northern Song Dvnasty)
C37 Brocade with octagon and dragons (Song Dynasty)
C38 Patterned ghatpot of the Southern Song Dynasty

CH mRFEIEBEK
C36 Brocade with double lotus patterns on blue ground (Northern Song Dynasty)
C40 Gold—printed lace of the Southern Song Dynasty

C36 LR FER Ca0 FaREDETER

C41 Leno unlined clothing with patterned lace (Southern Song Dynasty)

C47 (L)BALEEMBER A\ part of the dragon
gown of the Qing Dynasty

C39 (E)RRAK LR L LLTEPEZ A
Kesi “infant ducks in lotus pool” by Zhu Kerou
(Southern Song Dynastv)



C44 BRERE T

Leno with gold—coated yarns (Ming Dynasty)

VT R VeV A

C45 (E )ﬂﬂ’rtmlﬁéiﬁ
Ca2a (E)THER & FLME %
C42a Patterned fabric with gold—coated varns (Yuan Dynasty)

C45 Satin with Chinese characters woven with gold—coated yarns (Ming Dyvnasty)

Ca2b TR LHAE Cd2c THBKRMAE

sy =
C42b,c Enlarged parts of patlerned fabric with gold—coated Ca BRELFR

varns (Yuan Dynasty) C48 Kesi surface of a cushion (Qing Dynastv)

m3%ﬁaﬂﬁ Ca6 Biattss C49 BREG
C43 Brocade with spiral bands pattern of the Ming Dynasty

C46 Satin Zuang lua of the Qing Dynast C49 Embroidery on satin ground (Qing Dynasty)
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C50 4~ SHERiR R IRILEL

Patterned blanket of Egypt in 4~5" century

C52 14 ﬁ'QEEEH?F_,\ C53 15 4 & K F4R
Spanish fabric in 14" century  Italian fabric in 13" centun

C517~8iH4CIR R C54 15~ 16 P K F| N & K ISH C55 16 22 P HESF ]

Egyptian fabric (7~ 8" century) Velour with gold—coated yarns Spanish fabric in 16" century

§

C56 17 iR X B84 %7ﬂﬁ@iﬂﬁﬂhmi¥m C58 17 4@ ENEENTEH

Persian velour in 17" century €57 Turkish fabric with Arabian characters in 17" century

of Italv in 15~ 16" century

C58 Indian printed cloth in 17" century
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C59 17 42 /\IF 4RV £R 45 C60 1842 B AFIRILLA Cé1 1942 B AIEH

C59 Minor Asian brocade in 17 century C60 Italian patterned fabric in 18" century
C61 Japanese printed cloth in 19" century




C62 ﬁﬁ"'@.—é 2= W 7
Sleeping cushvim (J[.l ibet nationality C64 46 = 4 e 30 4
(Qing Dynasty) Tied—warp dyed [etian silk of Uygur

nationality (Qing Dvnasty)

C65 ;%mxé%%%

Brocade with figures of double cranes by Miao

) g nationality (Qing Dynasty)

C63 ik i

Batik dyed cloth of Miao nationality

C66 B e ixtR

Brocade of Ilani nationality (Qing Dyvnasty)

g ‘ N
C67 iF#=M&k$E Tha! Brocade (Qing Dynasty)
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C68 HRMEHAE " &N
“~ A A A

Kemao (tapestry) of the Qing Dynasty C69 FHIEE MAIETE e

C69 Pulu (a kind of wool fabric) of Tibet District

C71 Batik dyed fabric in Guizhou Province

C70 &&= W%
C75 =il fE4

Taiwan Province Adelis silk by Uygur nationality Satin Zhuanghua

Cloth made by the natives of

vil



C73 (A)&tR
Brocade of Miao
nationality

(left)

C76 (HB)MKEe
Contemporary

Kesi (right)

3 T 7

C74 (Lb)Ht$8 Brocade of Zhuang nationality

C80 () EX{E
Maiden figurine
of the Tang
Dynasty

(right)

C77 KE$BL# Floss gown C81 ERLAR

(Warring States Period)

Woman clothing of the Tang Dynasty

C82 (k)BB MK
Apparel with shell and pearl sets in
Taiwan Province (left)

C78 (L)AiR4e# Floss gown (Western Ilan Dynasy)

C79 FRiXiRi C83 kAR
C79 Gown with brocade face (Eastern Han Dynasty)
C83 Apparel of Li nationalily in Ilainan Province

C84 Dragon gown of the Qing Dynasty C84 FR

viii
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