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T PAESS PAPERBA
“HIEFORY OF SCIENCE!

. China at Wark N
" by Rudoait P. Hommel’

In921, when Rudolf.Homme_T joined -
Henry Chapman Marcer on his expedi--
tion into Ching, they found-a land un-
touched by the arrival of machine

technology. Grains were planted in holes -

dug with a long-handled conical stone;

the grains were threshed by siashing the

stalks against slatted wooden frames.

River-mud bricks were pulied across the-

* fields on sleds with rope handles, then
used to Build houses with bamboo roofs
and soil floors pounded smooth, The
hand-woven cloth was dyed, wrung by
hand, and draRed on large bamboo
scaffolds to dry.

The transition from this prlmltwe exis-
tence is not yet complete, of course, but
it has been extensive enough, and rapid _
enough, to have reached all the areas
that Hommel found untouched, and -

recorded. He Jimited his exarnmatlon e
wisely, in view of the wealth of examples
that he found — to primary tools, those -
which met people’s basic needs: the
handcrafting of tools, the providing of - .
food, clothing, shelter, and transporta-
tion. The photographs and sketches are”

“thoroughly documented and tha various
processes explained and, when neces-
sary, loecated by region.

A review by Florence Ayscough in
Books (September 12, 1937} réferred to
the original 1837 edition'af China at Work
as "a book which reveals the lives of
mitlions who, in crder to remain among
the living, must daily hsiang fa tzu — --
evolve methods — with tools incredibly
nrimitive, yei incredibly effective.” Nearly
unavailabls since that limited first edi-
tion, the volume is now more than a
historical study; it is a-firsthand source
book for a time that is now gone.

The MIT Press
Cambndge Massachusetts 02142
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T WAS my good tc:mme to be able W live in China
for eight years (from 1921 to 1926, and from 1928
te 1930}, :md not only to be there and travelabout =

the country, But to live.among the Chinese peopléand
*get 1o know them. In spite of many hpedghips, which
a Chinese likewise has to endypesWho travels abour
his country, [-came to I'CSPLC;f'th{i Chinese people and
their civilizatoen, Ihc;‘fl?i!\ set me by Dr. Hénry C.
Mercer, who to. fﬁy great sorrow did aot live to see
the compledoh ot it (he passed away on the ninth of
Mazch 193%), was to recor "ohotographs and de-
scraptions the twols gnd #mplements of the Chinese
peopie. This formidable nisk was greatly hampered
by the innate aversion of the people 1o the camerin
This éxtended not only to photographing the people
but also to their belengings. In spite of all the handi-

caps, augmented by the Chinese internecine war, rag-
“ing fck m':my vears, | gathered cnough pictures and
information to produce a volume whose gim it is
give a fairly complete picrure of ‘Chinese life, as lived
by millions of people woday, wlife in which there has
been no considerable change 4or, thousands of years.
While in this way the book gives'a picture of modern
Chinese life, the past is pr(}]CCLCd into it and we get by
studying the thucmfts a History of Human Prog-
ress o(\Cl\umtum We are teday sufficiently ad-
vanced to interpret civilization in that broad sense
which takes into account the doings of peasant and
Lmde.sman, who together form nine tenths of the
population.

The tool pictures, photographed from their origi- “

nals i China, with their descriptions have been ar:
ranged in related groups according to the classification
of the 18th century twols adopted in the. Mercer
Museum of the Bucks County Higtorical Society at
Doylestown, Pennsylvania, U.S.A., namely
Primary Tools for (1) Making TFools, or
Tron Working, the basis for all'tool making,
{2) Food, (3} Clo[hmg {4) Shclter, (5)

Tmmporl -

The description of -Secondary Tools, pertaining 1w
Eanguage, Rcllgmn Science, Commetee, Governf
menl, Art, Amuscmmt would amply furnish “material
for another volume. :

We are dealing here primarily with Chinese waols.

+ PREFACE i e o

P T o 2

A sojourn, m/]ﬂpdn for about u year (durm@, 927),”

when tirmasil in C hml prevented altogether 41& 5ys-
tematic working, gave me the opportunity to study.
Japanese twols to 5:')q1é extent, #nd for this reason T ;
arn enabled to show how and then Japanese tools for

comparison. At the same time such. jatroduction

-ghould help o dispel the western tendency to con-

with Japanese avilization. Chinese
civilization is by far the older, in fact, at the time of
the Tang Dynasty (618 to goy an.), when Japan wus

{found Chinese

just emerging from barbarism, China was considered

“the most civilized country in the world. Chinese in-
_fluence extended to Jupan maialy in intellectual

pursuits, and she even adepted the Chinese seript.
Agricultural methods, 1wols and industiies of Japan,

* however, werg scarcely touched by this ig,ﬁuf:ncc but

had their ewn autochthorious developmenh. -

The measurements given in most ol the pictlres
can be only approximate on account of the perspective
variation of depth in a photograph. They have been
tuken as nearlv as possible along a horizontal center
line of the article or articles depicted. It was felt that "
this makeshift,was better that no indication of
nyasurements at all. The taking of measurements
with a footrule was almost as offensive to thc Chinese
as the taking of photographs. There must Aave seemed
to be a fatal Anality about measuring anything with a
footrule, perhaps comparable to the measuring of the
corpse for the coffin, To get around the objection I
had secret marks of feet and inches on my cane and
helding it casually “against the article or laying i
upon it [ obtained the dimensions wanted.

"Of books that have been of help.to me in compil-
ing this werk I name the following:

H. Bliimner, Technologie & Terminologie der Ge-
werbe & Kuenste ber Grieehen & Rocmern, Leipzig

t & Berlin, 1912,

F. M. Feldhaus, Die Technik der Vorzeit etc, me—
zig & Berlin, 1914. .

.R. Forrer, Real:Lexikon, Berlin & S[uttgart 1907, ¢

H. A. Giles, A Chinesc Biographical D!cmomrv,
London, 18g8.

H. A. Giles, A Chinese-English DlLll()ll”ll’), Lnndon
& Shanghai, 1g912.
2. Hirth, Ancient History of China, New York, 1908.

vii
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F. H. King, Furmers of Forty Centuriés, Mudison,
Wis., 1011, PR :

B. Laufe! The Beginnings ‘of ’Porcclaln in Chma,
Ci’llCJUO 1917,

Le[[rt_s Edifiantes et Curieuses; Paris, 17801783

A. Neuburger, Dic chhmk dcs Altertums, chpmg,

. 1920, -

8. Rich, Dicticnnaire des Anmqmte-; Rommncs, et
- Grecques, Paris, 18’614_ -

G. AL Swatt, Chin, Materia Medicg, Shanghal, 19118 -

E..T. C."Werner, Chinese Sociology, London, 1910.
S, W. Williums, The Mldd]c Kingdom, Ncw York
<1883 d
-Sir Henry Yule, The Book of Ser Marco Polo, Lon-
10_11, 1921,

.

Gratefu] 1ci\m3\\ledcvement for his collaboration
and inspiring enthusiasm goes first to my dear de-
parted friend, Dr. Henry Chapmm Mcrc?, who
{)rlgu ated and. LI‘IC]()WCC] this undertalﬂng for study-
ing 37 “primitive industries in foreign countries,
Fetore. Lh:;v become sub“”grucd by *medern processes
and machinery, as has happened in the United States
Dr. Mercer founded a Museum
Pennsylvania, which hduses his <ol-.
dection of nearly 35,000 tocls and utensils imported by
the Eurgpean imimigrants or constructed after Eﬁro-
pean types, and usn:d until aboutr 1820, or appro\%
mately the umé of the introduction of steam ,md

modern machinery., -

On my inland travels in China it was miany a time

) <.
m Dovlestown,

_ mistake

Kprepnriition of thes pages for the printer I had the
nvaluable' help of Professor P. M. Palmer,-Dean of

the Coilege of ‘Arts and Science of Lehigh Unzversuy
{Beth chem, Pu), who with the greatest patience’
read the: manuscnpt with me and suggesred magpy
improvements in diction and presentation of COI])’p]lv
cated technical. dcscnp_tlon I thank him hearulv for
his friendship apd help. .+ -

. The hald of ‘my investigations was mmnlv the
region of Central China, the adjoining provinces -of
the lower Yangtse Valley, up to Hankow and into
Hunan proyince, also in the north,

/.

Shantung and

.Chihli provinces.'] have throughout this work given

~way have Lept the business within their clan for per-

a godsend. to recerve” the hospitality of missionaries .

and have the benefit of their knowledge of local con-
divons, and an all-including thank:‘s)s/extended to
them. Ch’en Mao Chih of Peking, a venerable gentle-
man and scholar of the old school, was ever ready to
unruvel preblems tre language proffered and has
aided in every way with his prodigious knowledge of

. Chinese literature. I bow 10 hif in profoundest re-

spect. Not less T wish o thank Wu Tsung T'ai of
Tsingrao, whose store of knowledge of Chinese
customs and lore was ever at my command. In the

the' locality where T obtained my- picturés and inr-’
“mation,

and this is necessary to avoid the common
of generalizing abour China. A case in
ins;ancc. Are there Perstan cats in China? Generally

peaking, no, but still there is a place, south of Tien-
tsin, where an old Mohammedan family is breeding

a beautiful kind of long haired cats, like the famous :

Persians. They scll only gelded specimens, and in that

haps centuries. Simifarly there may be many surprises
in this book, even to old residents of China, who as a
o 5
rule do not venture beyond the confines of coastal
cities. Of the sinologues I ask indulgence; my trans-
literation of Chinese names is not always uniferm,
and I surely do not wish 1o pose as learned in the
Chinege language.

In concldsion I wish to thank the Chinese authori

ties for non-interference with my work, and 1 hope
that any who may peruse these pages will fecl the

admiration I have for Chinese civilization, and that-

my aim was to investigate and not to criticize. [ add
to this the wish that a possible continuation of my
work in China may be looked upon with favor by the
authorltlcs, as it can only serve Lo increase the under-’
standmg of old Cathay by western pations.

RupoLr P. HoaneL.
“Gargoyle,” Richlandrown, Pa. )

May 25,-1937.
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TRY to illusirate Human History, thc
Hlstorv of . Civilization, by means of Tools,
which help man to contend with nature and

procure the refuirements of life. Tools are the miens

of éoing anything, everything. When the uncultured -
savage took a stick for defense or a stone ta break

open a aut, the first tools #vere invented. By pre-

historic man the stone was gradually fashioned to cut

- g or indent and¥ashion other twols; and long before any

.definite trades catered.to specific wanzs there was the

fieed for tools that make.tools. : .
The stone hadto be found, pried from the rock,

“>shaped and edged by hitting with stones or by slow,

Y

)

3

-abrasion, and itvhad te be mounted for berter han-

dling. Later with the Gse of bronze, there was the
same order, the finding of the raw thaterial (mining
the ore), intermediate pracesses with various imple-

ments to get finally the bronze tool. With the Dawg

of History, in the so-called lron Age, iron became g™

basis of all tools and, little as we realize it, it is today,

arid has become the master of all processes. Fherefore,

= before proceeding to the description of tools for spe-

cific purposes we fittingly deal with tools that make
tools-and following the order of procuring “thg rat
material, preliminary preparation,. final preparation
~we begin with the description of minipg, stone blast-
ing and quarrymg which are just as_applicable to
‘procuring iron ore, a5 to gettmg coal or buflding

. stone.t

Liw An (dxed 122 BC.), Prince of Huai-pan, ang-
.grandson of the fougder of the Han dynasty (206 B
10 25 a1.), in his writings first referred: to coal, which
he called Ice Charcoal. Later on it was algo called
Earth or Stone Chggfoal. If the statement is corréet
that Roman authors¥&fer to 1mpure coal 2 1n the sec-
ond century B.c., we must conclude that coal was dis-
covered at abour the same time in Eurgpe and China.
Marco Polo noticed the use of Chinese coal and,. -
described it in such manaer that we might believe

_ thatit svas utterly unknown 9/him or his contempo-

faries. He says “It is a fact ghat all over the country
p

L. EA..Coliins. in “Encyclopédia Sinica,” Shanghai, 1917.

C/mpg,‘c’r R
o e TOOLS o MAKE T(@LS z
A A
E

of Cathay there is a kind of b,;,ack stones emstmg in
beds in the mountains, which they dw out and burn
like fitewood. If you supply the ﬁre with thesf at
night, and ee-that they are well kirdled, you will
fnd them still alight in the morning; and they make
such capital fuel that no other is used, throughout the
country. It is true that they have plenty of wood alse;
but they do not burn it because those stones burn
better and cost less.”

Er

whi

—

land seems to be the first Euf{)l\;\eau counry in .
coal' was used to any considerable extent. A°
tan cellar discovered at Housesteads in 1833 was”

*filled with stone coal, and- when .the wateg [ESEIVOIT &

was.mede at Benwell some years ago the workmgmcn
exposed ancient coal Worlgngs, which were. thought to’
go bdck to Roman times® In the . Anglo-Saxon
period, as eally as 825 ap., coal was in some di'strigts
an article of -household consumption. Its use may be
traced back scil further by stone-implements, said to
have been found in some ©ld English ¢oal-amines, from™
which we may conclude that the knowledge and use
of chal preceded that, of iron.?

We aré justified in reasoning that a find of stone- -
implements is to be considered prima facie evidence
that the usérs thereof - were living in-the stone age. In
China, however, we may well use caution in making
sweeping deductions. One of our first investigations
was devoted to pottery, and when we found, in the
mountains of Chekiang, *porters unacquainted with*
the potter’s wheel, we, of course, would have been
entirely wrong had we concluded from this cvidcrics,
that the Chinese as a people do not know the portér’s
wheel. This was merely a striking indication -of a -
renacious conservatism fostered by isolation and poor
means of intercommunicarion.- Afurcher example was
our finding stone hammers in present use for driving-
wedges in a primitive oil press, more than 3,000 years
after the-€hinese emerged from the stone age.

’The following notes dealing with coal mining in

*This information was kindly supplied by Reginald A. Stmith of
the British Museum, and H. Askew, upon my inquiry in “Notes &
Queries,” Vol, 151, Pp- 140 & 214.

*R. L. Galloway in his “Annals of Coal Mining” (First Scries),
1898, p. 3, doubts, however, that the ﬁ,pds rcfcrrcd to can be linked

‘o’ ancient British utilisation of stone: coal.
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Tong, Kitngs, Thatehed strasw huts, the miners dwell-

CoarsAMiNe, Surkd
i _are built over the mine shafty A la

.o M

W Wisnt e, There are twn Uit ol rope in e urpn the <Elimle™@or e windlas, When the one s
Gl wath thy etfedt e b tarmng e ceinisy one ropd wituds te poll uplal load, while the other -
srsanls to let duwn ancmpny basket snto the shadt of the mine, : -

#
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na, .shcw _method‘: .whlch a;e prlf'm.w e md ihdi-
e véry llttic E\clopmeut It 1 5urpr151n'3' how_ the

thcm Are ‘yery simi ar*to well drggln.
abfe thn n’the search, For water ‘*he’ Chmese'plerced
the oxerfvuw stnrum ~of lcose* sand—stonc and acm«

FlG 3 Rgnm; rARY. Cranx or A (_m]_'
\[?\ERS W‘l\m_ass . .

N who Tents aur plots 0 rhe mmers for a sh,:u'c in the :

", s proceéeds. After the claims are:fenced in; the dlggmg,
: begms The shafrs.are about,s feef in diametcr :1nd the .
*. sides are protected by bambom meer-worL whlch is

';‘ Flg T presenfs A VIeW: c\f the mmmg d1smct we
o VlSLIEd with a houﬂe of ha}f—tlmbtred construcnon at

‘ the left ‘and * vanous ‘straw hutd buile OvE
: shafts A derncL ovr’r the mouth of a’s =

are only rummgntary cranks Imo thcl f:nds of the

: 'ibéam oF: cylmdﬁr upun whlch the rbpe wmds a/a{
! ph‘:cc ofwood 5 sct hbllquely and - to, this A8 tied a-

'1t seems prob ey

O ﬂg

tree 'ﬂ‘?ea acccmpdny’mg sketch

5’uspu1ded of1 4 pent Vire which is, easily hooked
.7 inta .the “mine wallOne - siich lamp ‘s cacried: b‘.
‘.‘ . _each .mniner, w1Lh/a bambkpo- bottle of vegctab!c,

: " oil for uc} 3

>

The»mmer 5 ldl’l‘lp Flg 4, 15 4 smlplc contnvance

A wirg is bent so form a loop, in which rests @ small
- porcelain cup. . Another wiré bent ‘to, form a hook 'is -

bas'.kct,. onelat a timc, and holdon to the rope The :
cranks, of Lhe windlass are shown but dlmly They :

joined to the fermer and this constitutes the’ lamp,,

“which. can be easily. hooked. to a hole in .the -wall,

.'whercvcr the 'mmer is workmg chctable 011 is
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. CHINA AT"WORK' ™~ - B
- : An
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’

] L : " mﬂamn—mbln gases is greatcr the miners
' ’—A,Hdare_no; Eh_gp_gtn-lrghts and "instead .
‘et a semblance { Tight withrerotten” 7
wood er a kind BT resin which ‘burns o
wnheut Bam&. Onit of 24 ‘howrs they
have two thrcc—hour periods. of work
Lli_lc‘ﬂl%.{r()l_.md and'two periods of ning . #°
hohrs dbove ground for recreation. In™
every shalt two men and a small boy
&are at \&.Qrk o

When coal is rmchcd 4hc seam "15
taken our, e not much lateral dmgemg

o

is'done on Jccoumeo[ the danger of in-
fafnfndble ghses, against which ‘the -
--Chinese .dg not knoy How to protect
themscj\ es. Rather than’ make extensive = -
horlzgnml passages undergmund the
. (Jhmc-;c dig a pew shafr, sometimes
N Cou_ Ml\ERs WATER Bxsxxrr This bask:t, lined \',1Lh mlz,d closh, is used qﬂltﬁ near LhC OLhCr to C\PIOII his fresh™
e e to remove water [rom the coal m;frﬁs . “one. MJDC tlmbcrs are not employed
T S A . " Water is takerrout in baskets lirted with
burned and each miner cirries down with. him, a . oiled cloth, an example of which is shown’ in Fig. ¢,
bamboo bottle, flled: with -oil, and; a few rush wicks. -® Similar baskers without linitsg are employed for -
For ‘seriking light fline and steel'are used., The miners removing excavated earth and coal, See specimen on*
. stay i Underofound contlnuously for a‘bou%‘hours and: the right of Fig._ﬁl. The basket at the.lefn and the one ~
- to tel] the time they carry with them an incense stick  in Fig. 7 are for taking coal from drifts-which are so =
which glous for about 3 hours. The Chinese call-it ~ low that the miners. have to work in' them lying ™ >
- “Timé-piece.”” In other distriets where the dcmger of dgx_vn. The baskets, as is evident, arg proportionately = "~

"~

Fic. 6. CD-\L \iwzks Baskers, The left basket i, pushed and pulled by hand.to transport coal from side drifts o the shaft
where it is dumped into the windlass bqu:t {right) to be hoistéd o the surface.
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¢ are tied. With 4 koot o thc-rope of the windlass, dr*  ameter wu 1 o Mandle in the centers The lumps of. coa[
Csometimés hung on a hoek fasténed to thé witidlass de‘f"lched i Pms manner are’ s
" rope, Fig. 8 Two men at the vwindlass raise the basker, ncl\ed up by/ hand, and de-
" and, as mentioned before, lower at the Xame ime an posued in a shallow basket
empiy-one: When the basket has reathed the surfice - which js dragged along the
it iscarried away on a pole by twd' men to be dumped” *low passage . to “the verucﬂ
B ,tle'trhv. The pole ~with which this is done, s shown sh’lft, and therf: deposited 1072
* in Fig. 9. To te center of the pole a rope is artached . aelirge basket ‘to be - heisted
Whlch carries At -its fopse end 4 bambbo stick. This up.. L e
stick is passed thiough the handlcs of the basket, and - - :
then bigught up Yertically agdinst the rope and held
there by one of the carriers, who grasps stick and rope
wwith an hand."Both men are then l‘t_'ldy to carry fhé The
10'1::1 away. This dcwce simple as it s, ':u-;pends the “"m’mers on their windlasses
ba;sket and releaes it by létting go the stick. > must nceds be very stong, it_
Of toois employed by the coal miner there is more 4 ¢ (o i 4nd lower coal.
vanetv that one might expeet. For brcakmo up large :

ok o 1 d h Fi " and men. The rope is twisted
pleceso rock the sledge-hammer, Fig. 10, is used witle  r o hree strands of bamboos

a head *about 10 inches long. It.is not used under -"S"trips No doubr, expericnce
ground for want of space. The pick-axe, Fig. 11, serves, taught the Chinkgthat such
 for dlgs,nw the shaft. A shovel is not used at all.# ropes have imit of useful-

MINER’S ROPE MAKING

10pe used by “the -

Fig. 8. Hook ox Coan
;
When digging a basket is. placed: in réadiness, and ness,-and they are accordingly — Miwex's Wisptas Roes..

vedges Where the’ space permits a wedge with a these ropes dre manufactured,

' handle, & minet's gad, 15 used, see Fig. 12; held by and Figs' 16 and 17, illustrac-

en¢ may, while mmhﬁr 5“”“(75 the hamner, Fig, 3 ing ;[he;r manufacture, were’ photocraph—d' therc
to hit the flat gad- face. In }ater.ﬂ mining. Whem the Ldvrllg thin strips of bamboo are first twisted upon a
miner works lymv down the wedge:without a handle, wheel similar to the hemp-wheel shown in Fig 248.
the hand-gad, Fig. 14 is held awith one. hand aand "Three of théte strands are then fastened singl) upon

driven dowx} with the curious hammer, Fig. 15. /h the hooks shown in Fig.ay. The othei ends of these
i S i -

Y

* strands are hoaked upon the single hook on
the sleddike frame with two uprights, shown
in Fig. 16. The twisting is performed by turn-
ing the cranks, the three at the one end and
the one at-the other end, respectively, upon
the two parts of the rope machine. The spac-
igg black, scen lying on the platform in Iig.

two men, one at each handle, close to the
place swhere the three strands are fastened to
thé bne hook on the machine, Fig. 16; so that

twisting progresses they walk backward leav-
“ing before them the twisted rope until the.

< 3 . . ; ‘ . . 151 . y
i, 5 Cosw Mrser's Drier Raser. Used like"the basket an the ler  AMCE for twisting the-other end of the rope,

I . . - = a

B - o . . - . RN e — B
o . / " . . .
+ - _ . ~ ) [N . R . B

‘loosemn the matesial, it ‘drops inta it, or the- dirt is - The skewch shows the .

dg e ) N hP e | o . used not longer than. frum‘ hinged iron hook, at-

- scooped into the basket which is then aid on its'sige: ten to fifteen days. The vil- '+ tached @ the windiass

. rope, upen, which the

-« Thg, coal mined at Kong Tong is a good graﬂe of lage shown in the background rop b:l?kc[s e h

. ant,hr.lcm_, and 1t is prlcd from the ‘iohd sedm with of Fig. 1, is thé placenwhere from the midentosfihe
. _surfdee” -

thé strands pass through the channels. As the

whale length of the.strands have ‘been united:
to a strong, firmly twisted rope The contriv--

“low in ﬂhtlpc To raise thc large wmdlaw baskets, they “consists of a round irgu-disk about 4.inches in di---

16, with three radizl end channels is-held by

of Fig. &, for shifting by hand lumps of excavated coal® from lateral drifts. shown in F[g.I’],lS held ﬂg?lnﬂ Lwo upright






}-q’-\.“. 1. Cokio Mixver’s Prer-Axwe. The \m-rlo panu! pick-axe.

.- o enlarping }h( shaft’ ' ;

posts. Tununed into the around. by 1 man why turns
all three heoks ar once by means ol o \\nmlm‘bir
lnosely peretrated by the furning cranks which form
<the rear of cach hook, Thmu:rl continugas turning,

Je strands.apd the resulling rupe became shorter and
dlag the sled-hike frame of the machine upon the

which Js welghted down by the man standing

[l

uponsit and tarming the single Fraak.-Unfortunately
: 2 B oo ;

I
h H o pomt upoen the solid caal. white
- ariking The flat face wf tha ol with
“ “ * L »,
)
2 .

f

5 : L& . .

© - .
Hat-fuced on one” cnd of the hatd 1 wsed tor dymaing

w

“the cmnl\ ﬂuu not slmw Llctlrly hLmeL its ifon

ml_nudes with a black wall joint in the back Ko

‘of the picrere. The sled-like frame has two upri

which are propged against the frame in the difec
11 which the sled is pulleds The upper tross-pice
nween the prights s perforited in the middle fon
passage Of, the, above mentioned single crank wit

unsecn hool\ siirfibiar o those shown in Fig, 17

.
v

i s Flasolen Weogr or Gan, Where Sspace permite ane map holding the instrument [
wother drves the ren peint o the seam o split at b\

the sron haoyver shown i Foge 3.




AT WOR'K

TCoal Alivir's Lo Havnieo G Hlooaen, One miner hollds the point of the handled iron gad, Figh 12,

anainst the solld coal scam, while another miner strikes l]} flat gad-tace with this hammer.

. “
this houk are fastened the three strands above noted
which in the process of twisting become o rope,
Twisted rope can be seen clearly danglng from the
back of the upper crosspicce of the frame. In front
the lron crank exiends downward and its fundie can
be recognized by closely looking ar the. picture. On
the shed lies iﬁé“";\}*ilj‘g top™ or spacing block above

descriffed. .

STONE BLASTING

In ;;md around Kuling, Kiangsi province, a great
deal of blasting with gun powder is carried on by
Chinese woerkmen ta secure building stone. 1t is done
in such a prirditive wav that we might be misled to
bc\]ie\'e thai it ,is o native practice, hot introdiced
recently by forélgners.

-

.+ Fic.
ssets wath Bis left hand the pont of the iron mstrument

The honor of having invented gufpowder is cred-
ited to the Chinese. Their chroniclers tellf us that
already  during the Wei# dynasty (220205 aD.), |
“crackling and exploding staves™ were used, to which
were added fireworks of gunpowder by the Emperor
Yang Ti {refgned from 6o5-617 a.p.) of the Sui dynasty

~The use of these for warlare Is not proven. The trend,

however, was [pr such application, and experimenting
was carried on along these lings. “Thunderbolt pro-
jectiles™ made of paper filled with lime and sulphur
were used by Yu Yun-wen; a general of the Sung
dynasty, in 1101 ap., at the battle of Ts'ai Shih, near
Nanking., When these rouched the water, fire Tept
from them and dense fumes - rose up which helped to
defeat the .enemy. At about the same time another
general of the Sung dynasty, Wer Sheng, employed

e

' 342

1. Cda Miser's Blasn-Gan, or Excavaresa Oimsen, A one-mian ool taed o excasate coal in contractedsbrists, The miner
gainst the ol 8nal sewn and strikes ot Har tead with the discoidal iron

hamgier, Figo s, which is well adupted for swinging in resteicted space,

i
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meuns w throw “Fire-Stones”
a considerable distance and the
Chinese  historfans  expressly
state that this “fire-drug” was
made of nitre, sulphur, and
willow charcoal. "Arab traders
brought the secret of this com-
bination to Western Asia, and
here, it is said. it was adapted
to warfare 45 as proj)éll;mt for
missiles. The use of gunpowder
for blasting is Another applica-
tion of far greater imporiance,
and yer the Chinese annalists
are silent on this point as on
most of the primitive trades.

To return to the present
mode of blasting, as practiced in Kiangsi. The first
thing in blasting is to drill a hole in the rock, next
comes the charging with gunpowder, and fnally the

of the charge. The drill or chise]

setting off or firing

~used is a steel red frem one to two feet long which
fits into a holder. The cutting end has been flatzened
and ends in a rounded edge, which having been
sharpened in forging by hammering shows a bevel on

}J

Fic. 15. Coar Mixer's Hamarer, A thick iron dise mounted on a wooden handle, used for
striking the gad point, Fig, ‘14:,‘;‘:g;r:gm:;tjtJ‘_J,f_;;gn'lirlr coal seam in the side drifts of the minc.

!
o

- - - - e . -
¢ach side. Fig. 18 shows, in the center; a chisel in its

holder, and “fextto-it a-loose chisel. The holder is
formed of an iron sleeve with sockéts at both ends.
One receives the drill and the ‘other holds”perma.
nently a wooden shaft, whose free end is protected by*
two rings of intertwisted rawhide. Theé chisel is held
with the left hand by the wooden part and his with
a stubby iron hammer. The rawhide rings are a

T 16, Panr or Coar MiNer's Rore Maxing Macmive. A single iron twist crank, imperfectly seen, with a
wooden handle plainly visible, penetrates the top cross bar of a wooden frame, propped vertically on a heavy
wooden platform, The’spacing block is scen lying on the platform.

7
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wonderful protection for the wood, which wears

down smeothly egether with the protecive ring
without ever -gettiny ‘tagged. While hammermg the

_the tube withdris
N I ) e ,
- moist fromethe™Water and-is now wiped dry with-the -

s otuth the remaining water into
it this manger. The hole is still

and sucking with.hi

workmag, turnsishe drill. A hole is thus started in the ™"frayed end of a roge which is pushed inte it with the ”

“rock until the depression is well marked. Then the
workman builds with wet clay or mud a wall around
thehole and pours water into the enclosure. Now he
resumes his hammering with continued turning of

the dnll untl the heole 1s about a foot to a foot and «
o . :

bnmboeﬁzbé.

The hole is now readf™to receive the charge. At
Kuling the workman keeps the gunpowder in a tin
can, The gunpowder is of native muke and appears

. . e * - . B .
Cilleriwarated and lumpy. The long iron wire, .2 feet
mpy-. 8

¢ Fre. Ij.rl",-\RT.(JF Coiar Miner's Ropr Maxing Maciing, The picture shows the loose wrning device, belonging o the machine
for making bamboo windlass rape. The handle-bar, ingeniously set upon the handles of the three cranks, enables the worker o -
turn all three ar the same time

half deep. As the hole gets deeper more water is
poured in to keep its level abgve the edge of the hole.
Holes are usually drilled vertically down #nto the
rock, or sideways slanting downward. This is neces-
sary so that the hole will retain the water. If a“slant-
ing hole is drilled a mud-wall is built "around the
lower part of the ‘orifice only, as this is sufficient to
retain the ‘water. Inithis wer drilling the particles of
crushed stone ger mixed with water and are with-
drawn together with the water. To effect thix, use 1s
made of a small bamboo tube, open at both ends,
which is inserted open into the hele, whergupon,
when its upper end is closed with the thumb, it can
be withdrawn with the liguid i'ﬁ!thc tube. Finlly,
when most of the water has been thus withdrawn'the
workman pushes the tube intwo thethole once more

2%4 inches long and 1/16 inch thick is pur into the
hole with the looped end extending, and powder
poured in to fill about 2 inches of the hple which is
barely 1 inch in diameter.” The fowder iy then
rammed down tghtly with the long \ron red shown
next above the iron.wire in the pictured The plugging
of the hole, is done with small pieces‘of crumbling
rock which are first pulverized and ther thrown into
the hole and rammed down as was the powder. Thus
the hole is fdled 1o thg top. The iron is stimin the hole
and must now be carefully withdrawn witﬁput caving
in the material to leave a vent for the insertjon of the ©
fuse. The workman takes one of the chisels \inserts it
into the loop of the wirc and hits the chisel\close to
the leop with his hammer. Holding-the chisel steady

and tapping in an upward direction, parallel Yo the

f
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wire, the Tatter will come out le: 1\11153 a smooih }ml(_,
which extends clear down 1o the powder. The tuse is
rolled -of thin Lhmesc.pdpn_r in strips. half-an inch

the hole. The workman lights the extending end with
an incense stick and then runs for safety. Atrer-a few
- seconds follows 2 report and in most cases the blast-

-.ing of a piece of rock is sccomplished, Very rarely
: _'docﬁ the gowder throw out the phw without dmnlf
““the intended bl lsunw

wide, and filied with powder. It'is easily inserted Tato’

holder for drills or chisels, and the mode of protecting
the wood agains fraging, The drills are held in the
holder by -fricHdf “ind when one pecomes dull, it
is easily removed by tappingevith the hammer ageinst
the metal part of the h()ldcr. The rawhide rings for
the protection of the wood fulfill their purposes ex-
ceedingly well, Our carpeinters have sometimes a
metal-riesfer protect e wooden_ handles of their
chisels, an attempt 'in the same direction, with much
inferior results.

'E:

a'rough block of iron, one
O down from continu-

drills, of which faira are showri are dlways used with

the holder, The drﬂlvnext above the hammer is used

qudrned stones. The workmg

\ end is more or less squared and forged into a tapering
"!pomt The drill-hoider ¢mi cidle), ‘NL[h inserted drill
lis 21 inches lung, *the -hol

“alone ¢4
-and _the wooder st aga-diameter of 1% UlchC'i

riginally the wodden shaft was about as long as the
fmerﬂ] part of the holder, and the end to receive the
" rawhide rmgs had'_ samewhat smaller diameter. The

“firmly to the whods ™
Imeresung details of the proccss are the use of this

s and the blastmsz e

l in \Kuling, Kiangst. The'

mnches long,’

Fawhide rmgs are: :J,pp]led wct dﬂd upon drying%ling.

. .
H .

Bes‘idcs the twols shown a sledge haimmer is used
and lrf}l‘l crowbars. The sledge hammer is elliptic in.
shape {and has the characteristic flexible handle, In
lifting & fic up to deal a blow the worker grasps the end
with "the left hand 4nd holds the right hand round
the hghdle near the hammmer-head, anid then slides the
latt'l down to the left and lets the hammer Come
down. The sledge hammer is used for roughly trim-
ming large irregular boulders, for loosenigg. pattly
dlslodﬂed rocks, ete. The crowhat serves vighis uses
as a lcvu, very much the sam€ as we would employ’
“it. T do'net think however that it is a native tool, but
was probably introduced by the forfngners

It has been recorded that the Romans made use of
the: expansive force of burned Jime with water ro
fracture farge stones. Heating stones and then pour-
ing quantities of water upon them is another prim-
itive procedure. We do not know whether either
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method was used by the Chinese. Lime might have
heen used in this manner, to judge from the réle it
played in the early Chinese experimerits to find ex-
plosive mixtures for swarfare. We are only o apt te
lose sight of the fact that primitive people accom-
plished wonderful feats by patent mass labor and
sunple mechanical means. In observing ruins of old
temples and pagodas | have often seen slabs of stone

which have. their cdges cariously embartled, and

furnish a clue how they have been cut from the solid

Fic.

rock. The procedure was to cut alohg 3 straight line
rectangular holes about 114 inches-ong, 1 mch wide
and AbOU[ a2 inches deep, with the distance between
the holes about 214 -inches. Very likely the universal,
very ancient method of quarsging with plugs and
feather was employed to fracture the rock. In this
process two wedges are put into the holes and a third
ere 15 driven in between them. The workingman tap-
ping one after the other of the wedges in the row
-will fhally fracture the rock along a line passing
from hole to hole. Slabs gre thus pried from the solid
rock with edges lined at intervals of about 234 inches
with rectangular jncisions. After such slabs, some-
times of enormous size, have heen dressed, and the
quarrying marks obliterated, we stand and wonder
how the Chinese with their primitive methods were
ever able to quarry them, and only when ruins reveal
their hidden faces can we guess at their methods.

I still wish to call attention to the bamboo tube

19. Recr Sruirrineg STEEL WEDGES W‘n“__ Qj;;-'_\;m\'-. ax's Hasmager axp Cinssrs.

used for ‘taking water from the blast-hole. The same
principle is made use of in an instrument known in
Europe ‘and called thief-tube.. A metal tube, Gsuvally
with a handle on top is cmpinvcd to draw liquids
from 2 bareel by inserting it through the bung and
closing the upper hele with the thumb whereupon
the cube filled with the liquid can be withdrawn. The
Chinese go sull a step farther in applying such a tube
for withdrawing sediments from their kongs (earthen
jarsy stcncd with rain water. For this purpose 2 bam-
boo tube is Kepr about the prem-
ises, 114 teet long, “inches 1n
diameter, and closed at the upper
end, but with a small hole abeut
3/16 inch™wide on the'side near the
cend. This rube is pushed
into the kong with the forefinger
ughtly pressed over the little hole
until the open end is in contact
with the sediment at the bottom.
 NNow the finger is taken off the
litele hole, the imprisoned air es-
capes and the slimy sediment is
syphoned into the tube. When the
tube is fitled the little hole on top is
closed once more and the rube with-

2l

277

,
ol
closed

“the little hole is opened again and

“out. In this way the sediment can
be completely removed  without
- much trouble, and witheut disturb-

ing the clear liquid above it -

{ was told that in the Laushan, a mountain group
northeast of Ts'mULao, the breaking of granite into
slabs for building purposes is carried on in primitive
fashion with vooclen wedges, driven into chiselled
holes, wooden wedges which with water poured on
them expand and break the stone, This may have
been the case years age, but since building stone for
a populous city has been taken from the Laushan dur-
ing the last three decades the methods of procuring
the stone have changed. T spent some days in the
Laushan and found - that instead of the wocden
wedges as | hail been told, steel wedges are used. First
there is a row of square holes madc with pointed

¢hisels, like the two in Fig. 19, and then the steel

wedges are driven into the holes, until the stone frac-
tures along the line pf the holes, The same picture
shows three of the wedges and the hammer used by
the stone worker. Powder for b]astmg is nor uged at
Al, in thése partg,

the contents of the tube is let run

drawn from the kong. This done,
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For trimming stones, breaking off of projecting
edges, breaking thinner slabs in two, a sledge ham-
mer, as is shown in Fig. 20, is used by quarrymen,
with an unusuadly thin handle for the size and weight
of the head. This sledge ‘hammer . is wielded with
enormous foree, by taking the end of the handle with
bath hdnds and swinging the hammer in a large circle
backward and up in the air, so 3s to let it come down
- upon the stone. The hole in the hammer is conical
and the flexible handle sticks with its thicker end in
the head and can only get the faster wedged into
place by being used. The length of the sledge

taken in the Laushan Mountams near Tsingtao in
Shantung.

IRON _WORKING IN CHINA

ng phenomcnon. In a-way .it.seems quite
t when taking up iron as 4 substitute for

20. QuarryMan's SLEDGE.

hammer is about 3o inches. Figs. 19 and 20 were:

v 7

broaze it might have been assumed that, being a
'metal, the best way to shape it was to cast it. In over- -
coming the technical difficulty of gencrating suffi-
ciently high heat, a valuable aid may have been the
superior box-bellows, whose construction is exceed-
mgly simple and effect surprisingly powerful. We
have certath proof that the casting of iron was already
highly developed in the first few centuries of our era.
Products of cast iron are far more in evidence than
those produced by ferging, which led some medern
writers on China to speak disparagingly of Chinese
atrempts in forging iron. Economy restricted the use
of either iron or steel and only closer observation
reveals thar the Chinese attained considerable skill in
producing edged tools, and wrought iron. If we ex-
amine closely some of the trades in which their im-
plements are employed we must perforce acknowledge
that their skill is by no means contersptible.

(Glass became krown two the Chinese in the sth
century a., and it was manipulated in;the same
manner as hard stone. A.bottle for instante was not
blawn bur worked cold out of a solid Lump. A hole
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was drilléd und this being laterally enlarged, decora-

tons were cut on the outside. Chinese drills readily
perforate cast iron which scarcely vields o a ble. The
western world stands astonished at Chinese products
of the carver's art in, precicus steies, notably jade,
~which is harder than steel. Tropical woods of exceed-
Ceing hardnesg which cdwnot be planed are fashioned
into furniturd and patiently carved 1o show the most
Intricatésdrnaments. At the bottom of all these things

are Slr‘l’lplt\}l[fic tools, conceived by clever minds and .

executed by skiliful hands with forge and hammer.

Loculization. of trades and lack of easy communica-
tion are also @ctors apt 1o give rise to the impression
that certain of the trades are not ar all or but poorly
developed in China, We glean trom Chinese wrirers
that in-the Arstfo® TEntanies of our era the iron in-
dustry and rtrade u'e‘rc:'l,uzrﬁ(: hands of the people of
Liang. then a distrigt Th Western China. Taivuan Fu,
{(nonw the capital ety of Shansi province). used 1o be
famed for 1t catlery. and even Marco Polo, usually
reticent on such detuils, remarks thae it was a place
of great rrade and great indusiry, for here they manu-
facture a large quantity of the most necessary equip-

ment for the army of the emperor.” Down o the

AT WORK

Brackssnrir Sio &,

middle of the lust century there was in that city an

;mperml factory of .1r[|ilcrv\ matchlocks, and similar

implements. In -the Chow Ritual, datdng from pre- .

Christian
sword

tmes a oceurs, that “Cheng
s, Sung axes, Lu knives, Wu and Yuch TWo-
edged swords could not be made equally good when
the materials were removid and manuofactured at a
distance from’ the-place of their production.” The

fllmc_ -0[ ChlllChC‘. Iron hplfd(l C.H]) .lhr(ldd dﬂ(] Pll[‘ty

statement

tells us that the best iron upon rthe Roman market
was the one procured from the Seres, undoubredly
the Chinese who also supplied the old world with sili\.

BELACKSMITH sSHO?P i i

Fio. 21, phowygraphed near Kuling, Kiangsi pfov-
ince, gives a view ol o Chinese blacksmith shop. The
hearth 1s Built up roughly of bricks and cay, with ne
hood over it far the smoke. On top s the place Jor
the charcoal fire and beside it the bellows, with a ¢l; y
pipe, not seen, leading therefrom into IJK fire. The
wooden bellows 1s smeared with clay o protect 1t
from the fire. On wop of the hearth are lyimg various
tongs and tools: the cast ron kettle near the fire has

»
K
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w do durty for work and for cooking the meals. In

the Ldtter “case an iron tripod is put over the fire o

sometimes a chain or iron hook fastened to a rafter
above the hearth holds the cooking pot diréctly over
the. fire. Shocs are lving on the hearth for drying and
a rain hat is pressed into service to keep the wind

from .the fire. The "Guenching water in an earthen-.

ware bow!l stands over the bellows. In front of the -

. X :
hearth are the stumps of old trees, rammed into the

"'_.:grouncl, each one supporting an’anvil. The stil[nﬁ
“nearest the beholder bas a peculiar staple driven iif its
_sside, The oblong stot receives the unhandled lever of
the. blacksmith shears shown in Fig. 23. The black-
mith-can assert great strength on {he handled lever
“and yet have one hind free to hold the piece to be cut.
~ The old fashioned tobaceo-smoker’s water pipe, stand-
Cing ‘Beside the cloth-shoes is ‘also quite, necessary fm
gond work. After great exerrion a-few whiffs are
alwavs welceme. In the foreground there can also be
seen several large-handled hammers. A rack on the

_wall contains a fews pieces of finished warc, ready for®

sale, besides somge odds and ends. .

The Chinese blacksmith is mpable of rml\mg al-
most anything of iron, from a tiny-nail to a large
anchor. He fomm, welds, brazes, carhdmzc'; iron 1nto
‘steel, furnishes iron 1ools with steel cuttmg edges. His
miost efficient implement is his bellows which gives
-with slight effort zn abundancc of a1r For raw ma-

=

terial he reliesnowadays very much upéi the -import
of- foreign Aron. In 3ome districts where native irdn-

ore 1s found and reduced to iron, 4he blacksmith buys
small pieces” of pig-iren and decarbonizes it on his
forge to pmduce wrought iron. . . » :

;\Lcordu‘,g to local demand or preponderance of.

certain industries some. blacksmiths confine . their
activities to the making of a certain line of ‘Mensils
and tools. So we find at places where building of
native watercraft prevails
an anchorsmith. the
porcelain center King Teh
Chen,
iron tools for paring ‘the
porcelain on the potter’s
wheel, Chuan,
Chekiang, for hundreds of
past, sWwordsmiths,
who make excellent steel
~or iron blades: The cutlers
cof Wuyhu make

n

the makers of the

in Lung

years

SCIS507S,

pincers,
shears, »calpcls ete.

The trade of 1h

thimbles, < razots,

)IALk

smith seems the most important in the economic life -
“of the Chinése. First of all he makes the tools for a

great variety of tradespeople, in fact they are almost
all indebred to him for one or the other af their wols.
For agricultural -p_m_i-:;uits he makes hoes; shovels,
rakes, teeth for hartows, cléavers and cutters, knives,
spad€s, —plow.—shares, _trimmings for mills, ﬁLythcs,
"wheelbafrow tres, etc., for kitchen use ‘cléavers, tongs,
forks, shovels, f’rcwoocl haoks, singeing. irons for
meat, stove gratcs, and the household ac large is also
greatly indebted to his eflorts, when he furnishes
nails, bolts, hasps and staples, locks and. Keys, hinges,
door-knockers and ringg: candlesticks, lampholders,
lantern-frames and handles, rattraps, awls, scissors,
pincers, pliers, pack#hy necdles, sulc hooks, knives,
files, handstoves, covers, etc, -

The pictures of the blacksmith shop and e shears
were taken in Sha Ho

wen i , at the foot of the Ku]é%_
maountains. -

Fig. 22 shows a typical spccif‘nen of a Chinese
blacksmith's anvil. Tt is, cast of iron in eonc piece.
There are iron foundets who engage only in the mak-
ing ‘of anvils. They producc ¢ high' grade casting
)erha ps more akin to, cust steel than iron or else they,
hd\e a method of surface hardening, 3 kind ©f-cem-
entation process. Many of the anvils T have looked
at stand up very __j\;vell under the heavy blows they
receive, much better than ordinary cast iron- would,
to my judgment. In principle they resemble ours.

_There is a certain central horizontal top-stface for’

miost of the work, with flat-topped projéfiions set
‘below it on fwo opposite sides which would cgg-
“respond to the beak in our anvils. I not1ced some
Chinese anvils in Shanghai with .i’hardy hele, but
this seems o be. forefgn modification. Inithe country
I never saw it except in the kit of a travelmU tinker.
A sep’trate arrangemeny serves for huldmg a hqfdy or

ANVIL.

HL\rMunlls

!
o
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fuller. A=stout post is rammed into- the ground, about

- three inches square and extendmg zbout two feet

above the ground. Near the Jtop a ring is fastened to

_ hold the fuller or hardy,.

The anvil is monnted npon a tree trunk, which is

set into the mud floot of the satthy. The height from-»
ground to the top face of the anvil is about 26 inches.

“The tap point of the wooden support - has usually a

chiselled-out recess into whichfits the square bottorn
surface of the anvil, and the latter is further secured:

by iron spikes driven close wo 15 perpcndicu]ar side

faces into thé wood. The anvil as shown on the plg

“ture would present the same view if turned around

to show the opposite_side. Either ‘projection on the
side forms one continuous surface -with gne vertical

-51dcfacc of the-anvil. The top face is'square.with sides
g }[;ches__ long. The height to the surfage of the pro-

jections is 4 inches, to the middle part’ 5% inches.

_ The extrerne length is713 inches. The__sv.m%ce of the
-projections is square with sides extending
‘inches. Very often the stamp of the anvil maker is -

utward 4

shown_on one of the pcrpcndlcular sides in raised-

“characters.

The photograph was takea -in the Native Cif},
Shanghai;

P

FiG.- 23. Bracksaitu's Iron-Scare Scraper Exp Toxes.

BLACKSMITH'S TOOLS

Offthé wols used by ke blacksaiith ‘1 have 'orﬂy
been able to get pictures of a few, butof these one is
vcry ,characterlstlc It is tHe scraper “shown in Fig. 23

, resembling a spoke shave. A wrought iron, red
or blade holder has wooden handles on both pomted
ends; which pierce the wood and are clinched where
they emerge. The thickened partin the middle of the
rod has a rectangular slot to insert the narrow steel
blade, ‘whick is held in place with an iron wedge. In
the_picture_the shbrter extending part of the steel
blade has at its end the cutting edge. This is formed
. by a bevel witlr an angle of about 6o degrees. The
steel blade is 6 inches long, % inch wide and %4
inch thick. To manipulate this instrument it is taken

by the handles and pushed away from the body. The

article to be scraped is held on a low bénch with a

wooden clamp which is tightened by a wedge. Some-

times articles are held down by a'ropé which is kept . .

stretched by the foot, resembling the way a cobbler
holds down the shoe he is working on. These con-

“trivances, as substitutes for a vise, are very important

and are not only confined to the blacksmith shop, but

-are the sine gqua non of many other trades. Most

forged articles, with larger surfaces, are freed from’

[T
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scale and made smooth with this scraper. The whole

Jlength of the ‘B'hde holder from handle to handle is

20 inches. Its borizontal width in the middle is one

" inch, and its vertical thickness 14 inch. The length of

. the end

_held in the lefr hand

“thegvooden handles is 334 mches and their dmmetcr
: 11f4 meches.

Fig. 23 (mlddle and lower} shows also buclx

“smith’s tongs, two of the many he . uses. They are

wrought of iron and generally resemble ours. The
longer. one is 20 inches long and the dher 16 inches.
These tongs differ among themselves ondy in the form
of the jaws. Some are flat, others long) and pointed.
In some one jaw is convex ind the othcr cancave to
fit into the coavex part. In shorr they; ‘are formed 1o

hold allmannerof -shapes-which.need; holding in the

fire of the hearth. The photograph was taken in the
Native Citg of Shanghai.

‘Files are also used in the blac}\smith shop. They
are usually rather long and heavy, and-have wngs on
both ends. One -receives the wooden handle and the
other a wooden end piece, not here shown, résembling
2 handle, with a ferrule. But it is not used aé a handle

‘and is much longer than the handle proper Imo the

bench, w here this file
is used, a ring-topped
spike or eye-bolt hag
been driven, in which’
the wooden picce at
of the [file
can slide freely.
When filing, the arti-
cle worked upon, is

and the heavy file by
the handle with¥the.
right hand, the other -
end slides back and
forth in the eye-bole

. Fie. 25. BLackssmi's Sueer MEeraL SHeaws.

24, Bracksauru's Tine axe Coarpassys,

and is easily handied, and exerts a helpful down-lever-

age. ‘The files usually have indentations on all four
sides. The ridges cross each other, That is, when mak-
ing the file parallel ridges are first cur o cover the
surface running from cdge to edge but not forming
right anglesswith the edges. ‘Next the surface is cov-
ered ivith parallel ridges which cross the ridges previ-
ously made. The file without its guide rod, shown in
Fig. 24, including handlé is 214 inches long. The
guide rod when atrached would make it about 16
inches, ]oncrer The fle is 1 inch wide in the rmuddle
and it is 14 inch thick, The weight is considerable and
without the clever supporting arrangement the file
could not be handled easily. As mentioned before even

surfaces are made smooth with the scraper but del-

icate, small apd rounded forms are smoothed with
this uncouth file, We hold such articles firmly in a
vise and work all around them with the file. The
Chinese reverse the process. The file.is semi-fixed and
the article to be fled is easily turhed under it to be
smoothed all over.”

The compasses shown n Fig. 24 dre used in

S‘hangh._u blacksmith shops, but it is doubtful whether -
. /

S

e

i
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the primitive artisan in the faraway village,
with his innate ingenuity, would deign to use
- makeshift 1o aid him in cutting out math-
emarically circular shapes. His ingenuity pro-
.duces round shapes guided only by the eye,
“round shapes which are full of beauty and life
“because the vital touch has not been knocked
- aut of them by mathematical exactitude: The
Cgoimiry. artisans are creators and not slaves of
‘modern industrialism. It is.a pleasure to see
them ‘at their work. The unfailing eye does ,
€uire ‘measuring rods, remplets, gages, calipers,
-or compasses. The photograph, Fig. 24 was ml\en in
.'the Native City of Shanghai.

The sheet metal shears, Fig. 23, is used for cutting
“sheet iron. The unhandled lower iron arm of the
- _:1bruptly “beveled, stecledged instrument is thrust
through the vertical slot in the staple seen protruding
~from the wooden anvil stand in the foreground of
" Fig. 21, whereupon the blacksmith holding the metal
~sheet under the staple’ in his left hand, pushes with
“his right the weoden handle of the shears in a direc-
" tion away from his body*The angle of the staple-slot
and bent shear-blade inserted therein compel him
therefore to cut not horizontally but downward.

»

BOX BELLOWS

‘In many cases it i3 true that like wants in this

manner by the most diverse nations or tribes. Investi-
gating Chinese contrivances, however, we get now
and then a surprise by Anding that they have solved

box-bellows is an _example of @ Chinese instrument
. which 10 addition to its novelty has the merit of sur-

Fio. 26, Caixese Box Brivows.

world, have been met by like devices or.in like

“some vital problem in their own peculiar way. The -

passing in cfficiency any other bellows made before
the advent of modern mychinery.

Usually the _Chsinesc bellows, like the one shown,
is a rectangular box, divided into two compartments.

Ly a wall. This dividing wall can be moved back and

forth in the box by a bracketed handle consisting of

_two parallel wooden rods; one fastencd above the

other to the dividing wall at right angles thereto, and *
passing thence through the end-wall of the bO\ On
the outside these rods ar¢ united by a crosshiece,
which serves as a handlé for pushing and pulling.
The shifting of the dividing wall changes the size of
the compartments with each stroke, as one gets
smaller. the other becomes propomonatf:ly “larger.
Each end-wall of the box has an intake valve for air,
ane of which, a cross-slatted orifice, can be seen in
Fig. 26. on 'the side of the hox where the rods for.
shifting the dividing wali emerge. Inside the box and
over this squate orifice 'hangs a wooden gshutter
hinged in crapaudine door hinge fashion, \\%ilﬂ, to
prevent rats or mice from entering the sapctum of
the bellows, the square orifice is barred, as seen in the
picture, with two horizontal slats.. This much .ex-
plained, we can_vnderstand how air. is taked in al-
ternately at either end of the bellows by opening and ,
clasing the intake valves, opening 2
valve when the dividing wall is drawn
away from it, and closing it when the
dividing wall is pushed toward it
C,onsultmu again' Fig. 26, we see on
the side nf the bellows box a wooden
"nozzle Jvith a round hole through
which “the zir is forced from the bel-
lows box. To take the air cut through .-
this nozzle' a separate compartment
had been formed along the inner edge
of the box where the long sides of the
bottom and side boards meet. This is
di¥ided in the middle by-a fixed par-
rition inte two equal parts, thus ferm-
ing two ducts, cach-with a square

-
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At one end each duct communicates
with the nozzle ind at the other end- with one of the
large air compartments of the bellows box. The at-
tached sketch, Fig. 27, shows a horizontal section
through. that part of the bellews box where the ducts
tun and converge into the single duct of. the nozzle
fastened on the oufside: The edges of the sliciing_

- . &
Cross-section.

partiion wall are made dir-tight - with,~ ordinary -

“~.chicken feathers, as is shown in ‘the sketch.
i+ Fig. 28 affords a view into the bellows box from

= aBove, after the cover was removed, and shows the

* feathers used to make airtight the edge of the sliding
“partition wall. Sometimes seveml flds of soft Chmesc
i paper are inserted into 2 ~storal aroum this sliding
“valve forming the partition wall, some hanging on
sone “side and some on the other, when, ]
feathers, they make a tight joint. Another imporiant
. feature, seen only on the insert of sketch, Fig, 27, is
o the valve ar the poimt where the two air ducts con-
verge into the nozzle.
50 that when pushed b¥

is valve swings both ways

duct on the other side and sice versa. I’ tb’e sketch

“the position of the valve in the nozzle is shown as it~ of the bellows box. The wooden nozele has in this

28, Cuing

Yo,

1ke the

e draft it gives egress fo. the;
alr from one side, while it closes the opening to the*

: Box Brriows

—
dppmrx when the sliding partition \\’Llﬁ\ls puiled to-
ward the rights The air ahead of it is forced out
through ‘the duct valve and nozzle as indicated by
arrows. As soon as the dividing wall is pusped in the
other direction, the valve in the nozzle flies oW with’
a ch.uqcterlstlc click into the position indicited by
dotted lines and closes thar passage hole Erom wWhich
the air was just before blown h :

Ustlally the bellsws have an outlet nozzle only on
ofe side, some, as the one-on Fig. 26 are’ fired with
rwo, ofte on each side, not (o be used: 2t the sarne time,
however. The nozzle which is to remain idle is closed’
against The side wall of the bellows with a long

~wooden slide, along the bottom outside margin of the
box, as can'be seen by consulting the photograph, Fig.
26.7The valve'in thie nozzle is*% thin wooden rects
angle, constructtd like a door, with peg-projections on
op agd bottom, upon which it swings, now, closing
oné and then the other air-passage as the bellows is

<workéd. The draft is practcally continuous. The

crlives were taken in San Ho; Anhwei.
“Fig: 29, is added to illustrate rnofeacl_gdy the
inged valve, set vertically in the nozzle on the side—

SIDE VIEW.

——
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Fie.

" case been remaved, and the blade of the valve can be
“seen-standing in a neutral position. As the bellows is
worked by nltcmﬁtely pushing and pulling the projéct-
ing Fandle the blade of the valve swingsback and forth,
now, closing the one air passage, and then the other:
The Japanese have also a box bellows. It"was wrongly
described to me as quite similar to the Chinese, but 15
“designed differently on the principle of a purtip. The
handle pushes a piston consisting of a- rectangular
beard with o leather valve, the skin of a.fox being
considered best for the purpose; the pulling of the
piston_opens the valve through whicjedir is let into
_ the chamber and upon pushing the “le the valve -
_&loses and the air is forced out through 2 small nozele.
The Japanese bellows 15 therefore only half as efficient
as the Chinese one, which has practically continuous
action, giving air upen. pulling and pushing the
handle. The bellows shown I had made in the summer
of 1524 by a local carpenter 10 Kuling, to be sent to
the Mercer Museum ‘at Doy Eestown where it is, now
on exhibition. -

USE OF SHEET METAL
Sheet metal plays a very subordinate réle in Chig
The only means of its manufacrure is the.anvil on
which it is hammered. Its use is therefore very re-
stricted. The gates of walled cities .are frequendy
covered with hammered iron plates which are usually
not larger than 4 by 6 inches. Sheet iron is never

,

ag. Ciivesy Box BrrLows,

o

manufactused in quantities to sell as such for further

arafacture of useful ‘articles. The coating of sheet*’*

iron with tn is not known. The reasons why the
Chinese make such little use of sheet iron are several.
The we1ghtiesL is probably that the art of casting iron
was in very early times brought to great perfection.
Another is that the use of*iron has been gready dis-
colraged through high'taxaten which was. at times
56 oppressive Lhat people would use wooden plows
and pull the weeds by hand in order ¢ ayoid “the
ruinous taxes placed upon irgn utensils. The great
skill in working copper, brass and paktong (a kind of
German silver) also militated againse the vse of sheet
iron. These métals could be cast in sheets and then

hammered col(ll;;/'-‘;" .
To cut sheet metal the Chinese use shears like the -

one shown ia Fig. 30, When using it, it is hcld with

the right hand grasping the handle with the curved

end, the other handle slides along on the surface upon
which the sheet to be cut is lying. thftwo parts of
the shears are joined together with an iron rivet with-
out any washers bct\veen rivet- h¢ads and the two

intersecting blades which the rivet penetrates. Thc_

shears are made by & blacksmich. The whole length is
16 inches, the greatest width of blade : inch and its

thickness 5/16 inch. The cutting edge of the blade’

here as in the scissors elsewhere described is formed

.
“in Europe the art of working copper and brass in the cold
state: was intraduced in medieval times from the Orient through

« gypsics who therefore were given the name of I(;l]lschtniulc,(co]d

smiths) in Germany. (Gustav Freviag.)




" metal to form a head. An in-
strument for this purpose is

ing wol or pail-swage (Ger-
found  withy prehistoric  re-

~.mains of iron smelting in'the
Swiss. Jura (information of

4

7 . Fic. 30, Sneer MeTaL SHEars.

" by applymg a bevel when Eorwmg the blade and sub- ch'unt‘l, N. J.): Untit the era of nail-making by

scquendv scraping 1t with a peculiar scraping instru-, maclfl)nery this tool was used in Europe especially for.

ment which has been described under blacksmith  the forging of the heads.of small nails. The German
tools, Fig. 23 (A), and finally sharpening it on a .type was fastened to the anvil block. In drder-to re~
stone. The _biade then does not taper from a ceftain  move easily the finished nail from_ the nail hole, it
thickness at the back to a sharp edge like a knife (?r contained a spring, and by giving a light’ tap upon

-cleaver but the thickness is pretry pear the same up to  this “lfter” (Llfter) the nail was thrown out®

the be\eI,The blade is thickest near the pomt where - The length of the tool, Fig. 31, is 1044 inches, the
the river passes through both parts of the scissors and  diameter of the disk on top 23 inchey ind of the

only diminishes in thickness towards the points of the  cone with its vertical orifice for holdmg the 'il,
blades. The photograph was tzken in the Native City, - about 1 ‘inch. The tool in Fig. 34 is'1i% mches long.

+

) ’ NA.ILKII;IAK‘ING : ™~ .. inches long, and the cornplcted Ildll %.mch The

-'Sh;fxgh’fti. ‘ _ R “na The nail blanks shown in the same picture are 144"

e . . [P *This informartion is from ]Uh'mn-,en (chchu_htc dc\ Eisens,
It has been early recognized that for forging nalls' it Duesseidorf, 1g23, - v,

is helpful to bave a pattern ) o S

" N s

over which to hammer the

called in English a nail head-

man-Nageleisen). The oldest -
example of it is probably one

Dr. Richard Moldenke, Wat- - " Fio. 31, Nan Maxive Toow,
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hammer, gV nches long, is used for hqmmermg the
head of the nail. The finished nail drops easily from
the nail-hole in the tool after siriking the head of the
nail sxdcways with a gentle blow. The cohical part on
~top of the instrument is shiaped according to the nail-
head - which is to be ff]\ﬁ'u:d A rail head pomtcd and
with overhanging sides, as shown in Fig. 35, requires
-anéther tool top than that used for flar-Headed nails.
. “The protective disk ‘near the top of the instrument-
" ‘preveénts hot scales from drépping on the hand &f the
“workman, but is primarily meant ag a convenient
offset on the swage to rest it firmly against the anvil

wheiy' rE\o]\mO the tool while hammermg thc nails
head.
Torthe nail swages shown in Figs. 3t and 34 I
add another, Fig. 32, which I saw used in Shang-
tung—Thcre are -nailsmiths who ‘make nothing else
- but nails. The smith sits on a low stdol and has an an-
vil standmg before him’on the ground. A helper keeps
~the fire going with-the bellows and warches a few
iron rods which with theéir ends lie in the fire. The
smith takes ore of the rods from the fire and himmers
the red hot end . te.a point apd then lays it over the
cutting edge of a hardy, extending from the anvil, and
givesa blow with the hammgr which almost severs
the pointed end from the metal rod. The pointed
end he st?\s now into the hol® at one end of the Hail
swage and breaks it off from the rod by bending it
over into a direction parallel with the nail swage.
The metal rod he then puts back into the fire. The
pomtcd nail blank sticks in the hole’ of the swage
which latter the smith holds with his left hand hori-
zontally with the.nail end upon the anvil. With hit

right hmd’h% hammers the head of the nail over the
steel mdzzle which extends from the swage., There is

no ﬁﬁnk‘u of the formed nail sticking fast in the hole

of the swage. Asthe metal cools under the blows of
the hammer it apparently contracts and the finished .
nail is thrown out with an abrupt upward jerk of the

swige. A nailsmich makes about five to six hundred

nails a day, The length of the swage, 1 solid jron bar

with a steel nozzle inserted at the end, is 10 inches.
The nozzle has a diameter of 3% of an inch. Below
the surface the hole in it is squared 4o conform o
the square shank of the nail. For larger nails therc are

. . Fiz. 32. Boaz or NMaw Swace axp Hon Naws, -

e
o

swages with larger nozzles. The swage here shown -

was procured in Kizochow, and photographed in
Tsingtao. . -

Fig. 33 shows an 1ssembly of Chinese l'ldllS (A) is
used in shipbuilding to fasten the board-sheathing to
the inside pagitions. The stmight point is dziven into
the board, quite close to the’ parzition and then, the

- bent right-angled point is driven into the wood of the
partition, (B) is more of a clamp than a nail and used -

when -sawing boards to prop the log to its support.
(C) and (1M illustrate an unusual mode of mfzfg ng

nails without a heading tool. A double- pomtcd spike~’

is hammered out on the anvil and then. 4% fattened i n

its cenrer with a hammer. By bexxdmg it back and &

forth the spike is casily broke 4n half and furnishes
When using thest the hitting of the ham-

two nails.

‘mer bends the flattened sidespread part over to form*’

a sort of head, as is indicated on (D), a nail which
had been used and extracted from its leCC in the
wood. : i
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(E} are hob-nails_for Chinese shoes made with a,
* heading tool.

(F) shows the short, Chmeﬁe bamboo pegs, hand-
Ceur with 4 "knife, used to fadicn the skin upon drum

" tops. A hole is first made through the tough skin with
a brad-awl-and then the bamboo nail is
eusily “driven into the soft wood. Tht,
bamboo sails are seen. lying on a section
“of the druny ap. . '

(G) dsaw rought iron mli for fasten-

: 'mo the iron tire to the wheel of a Chi-
‘nesé wheelbarrow. A cross-section of the
“tire would show a groove which protects
W the niil head narrewed. 10 enter it.
2 (HY shovws two coffin nails recovered
- from eold graves. on the shore of the
“Poyang Lake near Nunkang-Fu, Kiangsi.
= All the specimens are now in the
~Mercer Museum, representing nails in
Cuse today, and-were procured in Kiangsi
. province by the zuthor.
- Fig..35 shows varicus hob-nails for
shoes, and two broad-headed snails with
1o nail blanks used in making these,
“which latter résemble the Anglo-Amer-
ican seupper nail used for nailing dewn
leather in the 18th century.

A thick, solid-headed hob-nail,” not
shown here, procured in Kuling, has on
“the flat top regular mdentations very
reminiscent of the hatched st - pat-
tern on the head of sodern, Europem
machine made wre 113115 Tt may have
been made rccently in this way 1o re-
semble lmp‘orted foreign nails, or merely
to aﬁg;»rd 2 better grip on the ground
Wheﬁ oncet put on the raifishoes of the
€Chinese. AT any rate if the blacksmith
** should ask me why foreign’ nails have
" that lozenge pattern [ could not satis-

factorily answer the question. -As chil-

dren, who are ever inguisitive, we made up our mind

that this roughness shoul prevent the hammer, from

- slipping when driving a nall, while now I am rather

inclined to think that it is an incident of manufacture,
a.mark of the machine, helpful in forming the head
of the nail and without any further significance.

" Another variety of Chinese. “Yhails are small cut
tacks with a brass head soldered on. A thin semi-
sphcncal brass bowl forms the head; it is filled with
selder in which is held the nail proper. They are used
.a-good deal o fasten the cord on the top strip of

- b

L]
-

Chinese roll pictures. These pictures have a wooden
roller énwthe bottom and a wooden strip on top. Good
‘Chinese pictures are hung on the wall oly for special -
. occasions, and for the rest of the/Umg are put away,
carefully rolled and wrdpped up The He\iblc pleture

F1c. 33. CHiNEsE MNarLs.

an_silk or’pager is rollcd around the bottom roller

until the top wooder strip isteached and then t1bd up'

L

with the- atmched cord.s

G ./,- . F C i
. 'I‘H‘ia ART OF SOLDERING

What we call a soldering-iron is a- tool with'a
p01med ot wedge-shaped bit of copper, and the nam'e

interestingly indicatés that in former times- this b1t{

was made of iron. The Chinese soldering-iron shown ",

on Fig. 36 (top) is of forged iron. A wcdgc shaped .
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brought to light the
csprealled “Treasure

“avhich were golden
“utensils with clear

fgnd city “which

e

been a pust master
at it, but Ands from
earlier times show -
that soldering was
understood long'
before  his  time.
The excavations of
Troy, for instance,

«of . Priamos™ among

indication of solder-
ing. The = articles
belonged to the see-

flourisked about

Wilkinson the ex-

plorer of Egyvpr, found gald and silver vases repre-
wsented at Thebes, “compaged of plates. of -metal,

irbricated of overldpping each other, as Pausanias
described. They were part-of the tribute brought from
Asia‘to Thothmes 111, who reigned in:the 15th cent.
s.c. Later in Pharaonic times, the Egyotians soldered

_with Jead fin coarser wark or in those. parts which
“were out of sight. Pliny, speaking of soldering with

lead, points out that it cannot be made to -adhére
~without the adrm\turc ef tn, and besides, as a flux,
oil is a necessary requisize, So much for a historical
background of the art of Soldering, to dispose of the
popular misconception that soldering, which asually

has to dio with cheap patchwork, is of recent Or_igin.
The compasses in Fig. 16 (bottom),, although lock-
" .

' - Fie. 37. WireE Drawinc TooLs.
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ing modern are Chinese and have been used singe &
oldest times, The two legs, 14 inch thigk and 15 inch
wide in the middle are rivered together. The length
is 10Y% inches:.r;{ﬂe end hdy a little - projection for
marking the ingfde of -tound, shapes md ‘mieasuring
inside diameters, - :

Another feature of these compasses is-that thcy can -
be tised for reducing and enlargmggj he shorter. legs

“apen always half the distance, of the longer legs. 1f

an article is to be.made from a pattern it can'swith
ease be rnade proportionately larger by using the one
)d,e-f—ﬁle compasses for taking off the measurements /
from the pattern and shaping the article according to
“the other end of the compasses. [ have also seen such
compasses among the tools of a silver-smith. -

F Y

WIRE DRAWING

The miking of ‘wire by
means of .drawing the
metal through heles in a’
cast iron plate (or steel -
plate as it was done in the
old world); is anly a refine-
ment or short céit ir.an old
infustiy. This is probably
the r?aqon why history
‘ddes not furnish us with
any ‘exact data concerning
the inventor or time of in-

. ) troduction of this mode of
N R W




ma_,ﬁuf;lcmre. The fact Ih:lt‘_ since the 111'1(}(‘!1c*’6f the
isth century the wire makers of Nugemberd are no
longer referred to as wiresmiths, as hergfofore, ibuc
are given the nume of wire-druwers, [firnished the
basis of the claim that wire-drawing s}/ts mvented at
\uerbuw in the 1yth century. Oij//ll]lﬁlﬁﬁt for our
investigations {inasmuch as it poifts to the Otient)
is 2 statement pf Muratort in his Antiquit. Italize,
Tom. 1L p. 373 which gives an auuunt of an old
manuseripy of the gth century, kepum the library of
the Jrhcdr‘l I chupres at Lucta. Tt sefers to the: dravw-
ing of gold Wire, an art which probably. reached Lialy
fro

¢ Orient, dnd. thence whs introduced into
Theophilus, ca.

~France. o0 a0, mentions draw-

phites for meking wire as something svell known.

Schliemana found in the ridgs of Troy variops gold
o ) . -
treasures. He submited mady of the Trojan jewels'to

Mr. Carlo Giudizno, the ceicbrated London goldsmith

tion, gave as his opinfon that the Trojans In maki ing’
_the verv thin gold wire employed, in-conpection wat}
rrnm of the jewels, could have used only Ingots, (Jf
; vely pure gold, ,\}]l(h rhr_\ pulled t

v S e

]f‘lmi 38, Wing Drawine MACHINE.

- mcl 7 inches high.

" passing throunh/ the, metal..
conneisseur of antiquities, Wvho afrer ‘Lll'.t‘ful examina-

through the holes -

cof a clru\\-'—platé and thus gmdu-’il v ;md.casil-\:.' re-
duced o an extreme fGneness. The excavations of
Pompeii have brought to light a wire cable, about 12
Fcct long, consisting of 3 stmnds,fe wch with 13 brenze

~wires plaited wgether. Thc Romdips-of the cmplrc had

mail, knicted of iror W IIIE o

Fru. 37 shows a Chinese ()ut 1t for \(urL— drawing of
the most pymiuve form, he 3hotogmph was taken
in a small market town, [Ghien-kjang, néar Chagg-.
shi, Kiangsk which bo.ls[s of one snhtdr\, sifversmith. 7
T he wooden bench is :L; fches lomr, 10 inches. (wdf:
The cast iron grmw-plates are 3
mchcs long, % inch thitk in the middle & and h’w a

aleeady

121

/

pidatest mcth of 415 inches. The drawifig' s ]llf'.TS are -

1_} inches lcmg The draye- plates are fiest cust, ng Wlth
pleG(tL( holés as shown, but w ith conical Tmy z[es'slor:s

wwhich coinckde with,the position nf (dCh )]10%;, without =

The swire-deffwer com-.
pletes Lht_w.pufnmu(ms with hl‘. l)()\\"d‘l i ;o suit hig«.
individual needs, The metd o he drawn is ham

‘mered Lo the (Hickness of the linde Hnuer ardonge-enid”

brought to a point long enough to be pushed throgh

a hnl in the drw-plate, The projecting end i is then
H % A ;
& N -

o
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"-'mken hold-of with the-pliers. The 511versm1th then
steps on the little bench, iuserts. the length of wire
between pliers and draw-plare into - slic seen oin the
front bench margin so that the wire projecés up

“through' the slir, and the plate rests fat against thie

mlvht the wire thréugh the plate Jrld up through the
sl]t In. pulling the metal strands thus gradually
th euah holes of successively srrnHer smes, the finest
wire-tan be drawn

Wire- drawmg is performed in moré Elaborate style
"_.than just described with the machine shown in Fig.
48.'1 saw it in Chang-shu in passing a silversmith’s
shop, but could net ger permission to. photograph it”
until I had” bought a silver chain. A sturdily built
bench! 1 foot 6 1nchcs high, 4 feet long, and 1 foot 4
aches wide, holds in mortises the windlass and the
draw-plate holder, the latter an upright post with a
slot and ferrule’ for keeping the post from splitting.
‘The iron . phcrs held by the chain are 7 inches long
The mode of working is obvious. The iron chain is
ho_oke_d upen a spike on the wooden drum' of the
windlass. The wire or metal to be reduced is again
~hammered smiall enough to pass through a hole in the

underside of the bench. He now pulls w1th all his”

dmw-pl.ne, and f.l[' enough to be taken huld of with
the pliers attached o the cham. The windlass is then
turned by the long iron crank arms. One arm only is
shown complete, the other corresponds to this one in
every respect. As soon as the wire has been drawn
long enough to span the distance between place and®
windless, the chain is removed and the wire is hooked

" upon the chain spike on the windlass drum and the

_performance of drawing is continued. The wire now
is wound upan the windlass without further aid of
chain and pliers.:

- Wire of gold, " silver, copper and brass can be
S drawn by cither of the methods described. The
Chinese never succeeded in dfiwing iren wire, The

_iron to start with has to be highly annealed, and this’

has to be repeated after every two or three reductions.
The Chinese do not know this, hence their inability
to draw iron wire. Their only attainment ir manipu-
lating iron wire is to reduce foreign iron wire by

drawing it once or twice through their draw plates.

Apparently there is no distinct ‘trade for wire-draw-

ing. The .artisans usmg wire in thelr trade draw

it themsélves. o

e s

Fio. 39. Irow Casrer’s Franace
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JRON CASTING

Here indeed we have to do \\1th an art \'i.*'mch has
been practiced by the?Chinese lonU before anybodv
~else knew much abour it. In Europe the art of Zusting
iron’was gradually introduced i in the latter part of the
14th century, w llL the most concretc c*mmplt of old
_Chinese cast-iron I have heard of is a burial cooking-
. ‘stove of thé 3rd century ab, found in a grave near
Hienvang in Shcnﬂ province. The rectangular body,
in the shape of a horseshoe rests on four legs at the
srounded €nd rises a chimney, the ﬁrmg‘hole is on
‘the other ‘side, and on the top are five cooking-holes.
. The dimensions are 284 inches l‘gﬁ‘ﬁg, 16 inches wide
and 13% inches high. It is in the-possession: of the
- Field Museum in Chicago and was procured by Dr.
Berthold Laufer in China ®), The Chinese classics
furnish us data about cast iron which point to a still
older use of it. For instance the Chronicles of the Hia
- dynasty relate that in 13'77 B.c., iron was used for cast-
-ing swords. The Tao: Chien Lu of the sth century
AD.,
tme of the great Yu (about 2,200 Bc) - They were
mostly of cast metal; either iron, copper or gold, also
some are mentioned to have been fashioned from
¢ stone! Coins have ar various times been cast of iron
especially in times of political upheaval. An early ex-
,ample{s the iron coin of Kung-sun Shu who in ap.
‘23 set himself up as Emperor in what s now the
- Prownce of Szechuan, '

At the prcs_ent time some of the more common
products of cast iron are temple bells, steclyard
r’\VElghtS, plow-shares, charcoal stoves, caps for pestles,

fire-grates, wire draw-plates, cooking-bowls, etg. The

last mentioned are by far the most prominent, and

foundries for casting them are to be found all aver
- Clenea. :

‘Where native iron ore is cbtainable this furnishes

Pictured in the Field Museum pubhu.non 192, Anthropologi-
SEU% Vol. xv, No. 2, plate 1L

L.
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Fig. 40. avp A INTakE

. the are emerges sull in granuleé but black as coa

is-a” historical record of famous swords since the '

VaLve ox

the raw material, in other places sétap jron is uulized.
When a Chinese buys a new cooking-bowl he usLmlly

trades off the old broken one. In (Q}c]\mng I once

visited. a foundry where native iron ore was used,
which dcu;rdmg to the foundrv mdstcr is found at thc

P'h

} 1.
a coarse gray s and H'Ob‘lbl\" maanctlc iroff sand Thf -

"sand receives g preliminary roast}nfr ina CLQ)DL] firgd

with charcoal. This probably is doncm o off the
sulphur, the enemy of any n(m;()rt. From gifscupola

. and
as such is ready to be smelted v a similar cupola with h
a blast. This latter furnace is round, about 3% feet in
diameter and about 7 fect h’wh Near the bottem it
has a pouring spout, and on the apposite side a_hole
for the blast to enter. The furnace is charged with
layers of charcoal, of mastcd ore, scrap-iron and lime-
stene broken into small plECCS The blast is. produced
by a Chinese bellows in ‘the shape of a long eylindrical
wooden ‘tube looking like a cannon. Afrer the heat
seems high enougli, a "piug is withdrawn from. the
pouring hole, the [urp'lce dilted, and the hot metal
paoured into a mold which rests on a lower level than
the 'pl:lce where the furnace stands. The casting pro-
duced 15 1 solid bowl shaped mass, rough and thick
and cc)rresponds to pig-iron. These clumsy shapes are,
next broken up, and furnish, with charcoal‘and scrap-
iron, the tharge fgr a heat from which metat for. good
castings is poured.

The cupola for roasting which 1 menuoned above
had about the jsame dimensions as the one with a
blast for smelfing, and stood our in the yard®not
under cover, perhaps for the reason that through the
roasting noxious gases escaped. As far as T know iron
smelting is never practiced on a large scale. Tt is not
the Chinese’ method to have any business on a lurge
scale. If at'any one place there is an industry there
will be so smany single establishments according to the
demand. ;For instance, Ludg Chuan in Chekiang
province; is famous for swords and there are all over
the city/perhaps half o dozen establishments making
swords; each shop independent from the other, not

larger than an: DrdlndL}LbLlCLSmJtthhOMljhﬂﬂ.,ﬁ_(E

" a magter with five or six helpers.

The fouadries to be described, wheiesl procured
the phntugmphs, use only scrap iron as raw material,
Fig. 39, photographed in Teh
An, Kiangsi, shows a uling
furnace for melting #ron for
castings. On a forged tripod
rests a large cast iren bowl,
not clearly seen here on the

CyLixoricat BELLows,
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ground, and over this’ he furnace built up of
mes ane clay. It is retnforced awvith, aron staves and
three dron hoops. The height of the furmcc 15 5 feer,
the diameter 2%% fect. Near the botorn is the pouring-
hole which s cmpped up with a clay-dane-shaped
plug, when the furnace s in blust. The ingress blast
hole, not seen, is on the appesite side, and a clay pipe
leads fromr it to the bellows, which is shown in the
background. The clay plug, not shown, has 2 cavity

in its base, and is prevented from (ﬂmppmLY out of
place by an iron bar which is propped against it with

one end sticking in the cavity. The products of this

foundry are cooking howls of which three sizes are
" cast. :
The cylindrical bellows shown.in Figs. 30 and 41

are in principle the same us the box bellows dcscnhcd'

under Figs. 26 to 28 It is usual to find the whnt}rn_‘li
shape in foundries and blacksmith shops. fherg is
never a valve in the pist(m head as is usual in western
, pumps. The intake valves for the cylindrical bel lesvigs

aré always in the fixed circular disk, which closes uchA

end of the cvlindrical body of the bLllows, and dogs

not slide with the piston. In the rectangular bellosws.

%

_phriring, t

TFig. 43, When the

A

Caster's FUrRNACE.

box a separute compnnh{cm or duct runs along the
inner lower edge of the box for guiding the air to the
nozzle. Such a compartment of duct is wsually atc
tached along the owside of the cylindrical bellows.

It is plainly visible in Fig. 34, and made clear through

* the sketch, Fig. 40, attached, - .
" iFig. 41, photographed near Tawung, Anhwei,

shotvs another iron- caster's furnace, The basc is of
cast iren and the furnace buils on top of it of brick

Cand clay. On wop-has been leced 2 bottomless cook-

ing bowl as a funnel t farm a convenient enlarged
edge for charging the turnace with charcoal and
scrap iron in proper proportion. ; \

Wheti the charge has been ‘melied sufficiently for
the pipe from the bellows ndt seen in the
picture, is disconnected, and. the. scum. covering the
puuriﬁ:g hole is raked aside. The tiking hook; a
crutch-like stick with the hook at the end, shown in
Fig. 43, is hooked into u ring, not c]early shuwn on
the upper part of the furnace, and the furnacttilred,
until the metal runs from the hole into the pouring
ladle held in readiness. The latter is also shown in
ladie is filled, it is covered with




e

dipped into water. "
"Thed the bowl ds fin-
ished and put.aside”
for coclifig. The faés '
of the molds after use
are brushed over with
water apparently full
of graphite or lamp
black. The water con-
tainer with two com-
partments: can be seen
on the left of-Fig. 47.
On the wooden top

Fis. 4z2. Inoxy Casrer’s Fixisiing Toor axn Lapie, ’ -

chaif-ashes and taken to the molds. When filling the

mold, the covering sf¥m on the ladle is pushed back
‘with a piece of iron. Usually too much is poured into
the meld and_some of the superfluous hot.metal is
‘dipped-out with the dipper shown in Fig. 42 and
ﬁnaﬂy"fh'e other tool shown in Fig, 42, with the-cone-

shaped clay head, is pushed into the hole in the mold”

%o finish off this exposed part of the casting. At the
foundry in Tawng, ten bowls are cast ax one time,
As soon as they are all poured, the molds are turred
over uport their sides, against straw mags, and opened,
a workman takes*fhe tongs shown in Fig. 13, scrapes
over the still red hot top of the bowl with the same
Longs to remove iny projecting piece, wirns it around,
and brushes all ‘qver its inner surface with a brush

cross-piece forming the
handle, the brushes are
hanging. The two cap-
like objects set on the handle are of cast iron and
used to smooth™the edges of the pouring hole im the
mold. -

The wooden bellows in Fig. 41 (rear); formed of
a hollowed tree trunk, stands rather negr +o the
furmace and is smeared with clay for pfotection
against the high heat. The X-shaped support which
keeps the bellows in a slanting position shows this

-clay-protection on the part nearest to the furnace

quite well. The inner workings in the hollowed tree-
trunk must have become <lcose as they” are held in
place with a rope between two posts, streyched tight
by a toggle. The piston is pulled back and forth by
two men who are protected against_the heat by a
bamboo matting  suspended  from abov-el;_gt_’rc-

F'G-'ﬁ- Inon. Casten’s Tokas, Povrivg LanLe ano Timing Foox, The tilting hook engages a Axed ring in the furnace top to tilt
it and make the ot mewl eun into the pouring ladle (centery, With the tengs the casting is taken from the mold.
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mendous draft of air issues from
the bellows with each stroke of
the piston.

Fig. 49 shows the bottom-parts
of a clay mold; one exhibiting’ the

s - smooth convex side, the casting

surface, and aside of it {on the

‘right) one turned around and
showing the concave inner side
with nurmerous holes to diffuse

" the sudden heat in casting and
prevent the mold frem cracking.
The upper mold picce which fits
over the lower one is shown in
Fig. a5, where we see also a pile
of lower parts in the background.
The projections are for handling
the upper part and the large

. ‘round opening on its wp is the

“:* pouring hole. When the two parts

; ‘o_f the rhold are fitred together,

' 2 space is left between them cor- } . Fio
respondmg to the shape of the . |
bowl to be cast. It is ‘wonderful how accura[ely the
molds are formed of plastic clay with the simple aid -
of a templet ‘of iron, one of which is shown in Fig.
46. One edge of the templet shaws the profile of the
convex part of a mold and the oppesite edge the pro-
“file of the concave part. The clay forming the molds
is mixed with straw, and the faces are brushed with
graphite. -

Fig. 47 shows two molds assembled ready { for pour-
ing. The lower part is placed upon two wooden strips,
imperfectly shown in‘the pictures and the upper haif
of the mold is carefully-placed over it. Two other
Wood%srrips are then laid over the wp s0 asio- leave
the pouring hole unobstructed, and in order {to hold
togéther the two mold parts, the projecting fopr ends
oE the strips are fastened to each other vcmmlly with
ropes, chains and hooks as shown. !

In Fig. 48 we sec a finished cooking bowl" After
cooling the bowls are carefully inspected, bad onhes are
discareléd, some with minor faults such as a crack on

_-thé rim or a hole are put aside to be mended; This

" mending of cast jron is a process peculiaily Chinese.
In Europe it was not until the advent of the Thermit
process; in the latter part of the last centurv, that
~~welding or mending of cast iran was ever attempted
The life of a good cooking-bowl is abourt 2o years, and

can be prolonged by a travelling tinker, who makes

it his exclusive business to mend cast-iron bowls. The
irportant part of such mending is to have convenient

.

. 44. Mowps ror Castivg Irox Cooxive Bowes.
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means to bring a small portion of iron to the melting

temperature which can be readily accomplished with
the efficient Chinese box-bellows.

MENDING OF CAST -IRON

We had a maltreated cast iron brazier with sore -
picce‘s broken out, and called the bowl:mender 10 -
have it fixed. The day previous I saw him in town
gaing around and collecting bowls to be fixed, so I
knew he was about. He came with his cutfit and a
helper te work his bellows. He put the bellows, down
on the ground, the round cannon type, abour 214 feet
long, and 7 inches in dizmeter. To fasten it to the
ground he produced a piece of rope with a spike at,
each end. He lzid the rope over the bellows and drave-*
the spikes into the ground. The stove, a clay cylinder
about 13 inches high and 6'inches in diameter had a
hole on the side near the*hottom and a' metal tube
served to carry the draft from the bellows to the stove.
The connections were carefully smeared with clay to
prevent the air from leaking -out"The inner space of -
the stpve had a diameter of absut 315 nches. To start
the fire first a few pieces of burnt cldy were put into
the stove then some lighted straw and on this some
small pieces of anthracite coal up to the rim. The
bellows were worked -from the start of the fire as
there was no other way to get air to the bottorn of the
stove. Soen a brisk ﬁr%,was going, after.poking down-

&
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v Fiio a5, Moips 1or Castine Irex Cooxixe Bowrs. The picture gives a clear view of the clay 1ids {top side oute -

ward) with central pouring hole.

¥
the coal the man took an earthenware crucible,
warmed it first on twp and then pur it igto the sigve
and heaped coul all around it Then he wok some
small bits of cooking-bowl fragatents, put them in the
crucible and gradually filled it heaping full with lurger

_.pieces. The.size of the crucible-was-abeut z-inches in- -

-diameter and 2'% inches (lécp. Oiver the whole op
of the stove he then pur o covering of twisted straw
smeared with wet clay and over this a fragment of an
iron bowl to keep the straw in its place. All the dme
the helpér was pyehing the bellows, contnuing for
about 15 minutes until the iron was melied in the
crucible. The mam stirred the metal a felw tmes and
took off some slag from the op untl fnally the metal
was clean and ready for use. A few howls were o be
- mended - besides- our brazier and o support these
pieces chree iror pins #ere driven into the grownd
and the bowl 1o be worked on placed upon them.
The warker had i frone of him 2 littde basker of
wood ashes and placed some apan a ece of el
which he held in his left hand. Tn his right he had o
litle chiv spoon and ook from the crucible a spoon-
ful of the hguid wens placed it upon the fede and

salter venttlating holes, afd lid-handles.

pushed it from below into the hole o be mended.
At the same time he pressed a short selid eyblinder
made of cotten clorh rolled tightly together upon the
hole from the othes side. In this manner the amount
of liquid Tron was made to compiletely Rl out the

hole: and- the surface bewme §migolli from the pres-:
sure exerted from both sides. This 5 all there 1s to the

mending of a small hole. In our brazi#f the hole was

L big and a piece had o be insertgd which the mender

took from an old bowl. He held i in place with two
serips of bamboo as shown in Fig. ag, and then flled
the space around it with several applications of the
liquid metal until the whole surface was solid again.
Fo mv surprise the mun mrended also a few holes in
an enameled wash basin of fofeign make, Before the
irvnn in the holes had become cool they svére smeared
with strw dipped into wet ‘clay. The explination
given was that the iron sticks better in the hole. To
smooth the iron in mending cooking bowls some-

tmes the nender rubs the sl red®hot iren in the

hole with o piece of resin.
The observations were made ar Changshu,

.
angsi.

Ki-
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WRODGHT IRON

“Where, ecdnomy restricts in a lagge
outpu of useful toois and utensils made_ of iron and
qtcel, it is not \surpr.':mcf that. much less is o be seen
ot crnamental iron \\ork The cusual observer . will
“see now and then in templcs wmutrht iron stands,
fom @ foot to seyeral feer tigh, for holding incense
ticks. Théy are usually three-legged, with as stmwht
stem, ‘which for ornamental DUEPCSES 1S mterrupted

o By the conw entic’mugw representation of a’Chinese
_.Lhdl"!gC‘L'CI' From the stem extend several arms termi

w ~'.
nhung, into loops Tor inserting incense sticks. This

5ecmcd e pethe extent of my ﬁnd\/lgs in wrought
iran until:one day, I had the good -fortune to be.
i shown, in a home Qi a Chinese farmlv Jin NJHCthIU
I\lmﬁm, the pictures shown in Figs. 50 and 51, The
frames hold wooden boards covercd with light blue.

sitk” and ‘upon this are fastened wrought iron strips

which outhne the p:ctures The meml is wr(muht

ith great delicacy, and 1t is almost unbelievable that
the wricouth’ tools of a blacksmith produced them. 1
was told that they were. several hundred years old
and came originally from Wuhu, Anhwei province:
" They are very much sought after and only tw be
found in the homes of old Earﬁlhes

The satof four pictures in Fig. 50 represents the
four fundamental callings, the _f_aggot carrier—labog;

257
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I"lg, 46. Inm TeMPLET. Uacd in m.il\m;,‘LIgv

nmld\ for cisting iron Looking bowls.

trgscholar—leammg

long and 1 foot wide.

Upon mqun'y in Wiihu, Anhwm where 1 could :

the ﬁsherman—trade, the peasant—JUrlculture,

Each of the pictures is 4 feet

g,




find no signs of anindustry producing this rype of

iron picture, | had ogeasion o visit a~dismal shop of a
. N N . ’ . .

blacksmith and was surprised and delighted 1o sec

Fic. ju. Mexpive or Cast Inox. Skerch
showing how a fragment of a cost iron is
held in a hole of a cast iron brazier which
is tor be mended. The outer shaded surfuce
represents the wall of the brazier in which,
the hole is found. Pieces of bamboo hotd
the mending picee in place and the space
t boween mending piece and the cdge of
the }HC s Riled out by successive appli-
catioMly one next to the other, of the liquid
wron taken from the crucible. Ad sonn as
the mending piece is held fast in the hole
b o few applications of the lguil cast
ren (which cools as seon as applied) the
batmboo strifs aré removed,
y

, .
on the family altar the fair of candlesticks or prickets
shown in Fig: s2. The blacksmith had made them
himself and showed no dislike to having them photo-

B s - " Fre. 48.7€asT Irow Cookive DowL. &
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graphicd. Here at least swas a remnant of skill which

in former times had produced ilthc wrought 1ron

pictures. The Chinete themselves aye aware that these,
pictures are a product cur of the ardinary, and have

a legerid which relates how they wiere made.

-+ -About two hundred years ago there lived a black-
o smith in the Wuhuo district who had a young ap-

prentice named Tang Tien Che. This boy was of
saweak starure and being ill-fitted for the work of a

blacksmith, his rough master had little patience with~
him, and efuimes would mercilessly flog the poor lad ™
who had not streng}],l.eno‘ugh to do the heavy work

of hammering. One day in the midst of winter, Tang

Tien Che after o severe beatng, grew desperate and

ran away into the nearhy mounitifns where he roamed

about in the heavy snow, poorly :clr_ld, his only aim -
being to get farther and farther avay from his cruel

master. Exhausted from exposurd and hunger he

~fnally sank down under a tree. Night was approach-

ing and notwithstanding the cold, hiinger, and danger
of wild animals the poor boy seemed relieved to hifve
“escaped the constant dread of bodily chastisement.
From utter - exhauston he soon fell asleep. After
several hours of fitful sleep he awoke, startled by
approaching steps, ribbed his eyes and looked up to
sec an ol man with a long white beard standing
before him. When with~kindly voice the stranger
asked the boy Bow he came 1o be at such a place in
the midst of night, Tang Chien Che poured fortiy his
1ale of woe. After sympathétically listening to him to
the end, the old man drew forth a root and gave it to

e
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boy with the admonition to ear it and
§ straightforth 1o return to his rster
Bowho would have no further cause of com-
- plaint with him. The boy took the root and
thereupon the old man disappeared. He re-
luctantly bit'into it and as soon as he had
finished eating he felt strangely refreshed,
and, as he was bid, started on his return.
“The old man’s words had inspired con-
- fidence, and he marched on without stop-
ping.- At day-break he arrived and beldly
knocked at his master's door. The black-
smith opened and seeing his run-away
apprentice ook an iron bar to strike him
down. As if imbued with supernatural
strength Talig Tien Che snatched the bar
from his master's hand and teld him that
he would show:him how to work the iron
as no blacksmith ever had before. Without

- 'the aid of fire, hammer or afivil, he then
- ~drew out the bar with his hands, bent it

this way and that and with ease formed
flowers, trees and many things beautiful o
; e whe b ool CE %
béheld. This whs due to the magic root
which the old man of the. mounmin had
given to Tang Tien Che, and he soon be-

Fig. 51, Orxane~tan IRovwork. Pictures made of wrought iron strips

constructed and framed as in Fig. so,

S g
TR T

- Fis. so. Ounasenval Inowworx. Wrought iron strips eutliniang pictures, The

strips are st in frames upen a backyround of boards faced avith light blue silk.

. came far-famed as the best blacksmith |in the
T land. _ ’

_ I have seen since sonpe more of this tnique
work supposedly made by this legendary black-
smith and learned that of late such work is be
ing reproduced in Anhweland Peking to satisfy
the demand for specimens by foreign curio-
seekers. - o - . L
— Another’_}ntercsting class of objects but rarely

iron. In the western world we are -acqiidinted
with ornamental doorbands, parts of binges,
which stretch. over 'the surface of the doors. In

~crapaudine ‘style, i.e., pivoted .at the corners, on
top and bottom, such hinges must ‘not” be’ex-
pected.- In King Teh Chen, the old porcelain
center, I thought I had at last found a door,
hinged iﬁ\\a Christian-like manner. Two bands
- emanated from the sides and passing across the
surface had'¢the ends clef and turned outward,
as sketched in Fig. 53. Upon opening the door
1 found that the bands were not part of hinges

~

-seen, are reinforcing door bands of wrought .- -

: China- where the doors invariably swing in

/
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Classedd with ernamental - ironwork can be
also the iron rings attached to cach wing of a
vertically double-winged "door, to draw the
door shut, which in practice, however, are
often used as knockers. Under each ring, but
not so high up that the hanging ring can teuch
it, is a large-headed wrought iron nail driven
into. the wood. The significance of these 1
colild not find out, much less the reason why
on almost every door m Chekiang there are
{96 such Jarge headed nails driven in the right
wing, one below the other under the iron ring.
A local explanation given us was that these
aails are thus placed as a reminder thut polite-
ness calls for three knocks only and not more.
On the inside these nails or bolts are clinched
and there’is not the loast evidence thut they
serve a useful purpose. The deorsd-hevesheen
speaking of represent always the _main door
with which the hotse is. closed against out;?
side  contact, - They ére “strongly built f(lfp .
protection and secured on the inside with

U Fie. 32 Onvasextat Irovwork, Wrought iron candlesticks, photographed

in Wu Hu, Anhwei provinee, where the art of making them iy constlerdd @ crc_)ssrbeam but not with « lo,ck' The as
a rare supvival of an anclent industry, They were in use on the farmly sumption is that there always is somebody
altar of a blacksmith who had ntade them. .
. K - at home,

and that they curved.around the inside rounded edge
of the door and stopped short without being con-
tinued on the inside surface. It looking about I'found Prominent among the itinerant tradespéoeple is the -
that such door bands are used* now “nd then and brass smith or general tdnker as he might more ..
later in Anbwei I saw more of them, some passing ficingly be called.” His complete stock in trade he
from the front around to the = carries around with him, suspended from the two

'} back and extending across

) the -opposite: “surface. The

%::L—i; band from King Teh Chen,.. .
\y .. 1 -Fig. 54 was nailed to the

door and the nails clinched
on the inside., The arrow-
-shaped band frem Tatung,
"Fig. 55, had the point tarned
over and driven into the
. . : Fic. 54. Orxas
wood and the band was held band, a derail of Fig. 53, was nailed 1o the door and the nails
down Dby U-shaped staples, clinched on the inside. .
the ends of, which passed
through the deor and were ends of his cafrying pole. Fig. 57 shows his work-
) likewise clinched. ©n the  bench and bellows combined. A similar box not here
Fic. 53. Doow rroa Rive tzmple door in Anking, Fig. ~shown with drawers instead of the bellows, corres-
Ten Curex, Pivorep at N i o . . N
rhe Consers, ox Tor 36, the bands encirded the ponds in weight closely- o the workbench, and hangs
A Bovrost The ota e of the door, their ends  from the other end of the carrying pole. The frame-
mental  doorbands  are o ¥ B o . X .
not part of hinges and  showing on the outer surface  work of bamiboo strips nailed to the sides of the
stop short after curving . - . i . .k k DU, I
t around the insiderounded b'emg helc.l down by semi bcll{)\»s box, here .\htl)wn, serves for ausandmg the
| edge of the dour. circular strips. outfit from the carrying pole. The box shown is 17

ITINERANT BRASS SMITH

1aLl Doow Baxp rroa Kivs Ten CHew. This

.,
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.-mchea high, 10 inches wide and 25 wnches long. The
“lower part is tuken up by the  bellows. Near the
bottom 6f the opposite long side of the box, which is
_ hidden in the photograph, is a round hole where the
S dr.,ltt comes out. Wherever the brass. smith. setdes

?

* Fig. 35: Orvamestat Door Baxe rrost Tarexs, Avnwer The
{wrow-shaped door-band? had the point turned: at right angles
‘and driven-into the waod. The rest of the band was held down
with U shaped staples driven into the wood, and the points
extending on the inside were chinched.

own to work, he sets down h1s box, builds a little
hC'll'[h of stenes or bricks beside the draft-hole, and
then is ready for work, On the top of the box is the
W edgevvise, which can be raised or lowered, to serve
t-as support.for things to be filed. The. typlcal Chinese
- file, described under Fig. 24, has two tangs, one for
the handle and the other for a guiding rod, which
slides in the ‘eye-hole ‘here seen protruding from the
top of the Bellows-box: The vise consists of a-heavy
iron staple driven part way into the top of the box,
and a strip of rather hatd wood which is passed
through it. With a wedge inserted underneath, this
strip can be fixed in various positions, holding articles
tightly to the bench. For fuel on the improvised
hearth, charceal is used, and for soldering a wedge-
| shaped piece of copper is put into the ﬁre and tqken

The anvil shown standing ar the lower left corner
“of Fig. 57 is partjcularly interesting. [ was told that the
-anvils used by brass smiths always have a hardy’ hole
" . namely the: larlre square orifice here shown near the
"L top-corner, but Zmong the tools, T have not yet seen a
~Jhardy or fulfer, for insertion into this hardy hole.
-Fig. 58 shows the tools used by the brass smith.
Charactenstu: is the scraper, a flat piecesof "steel, 5
inches’ long, 1 inck wide and 3/16 of an inch thick.
. The two rectangular ends have sharp edges with
" “which the scrﬁping is done, since at all tmes, instead
of polishing, the metals worked upon are scraped.
The four tongs are used for holding metals in the fire,
and for withdrawing them from it. The hammer
with”a long wedge-shaped peen is well adapted for
sheet-metal work.

‘out and held for working with 4 pair of tohgs.

[]

. i
The most interesting of the brass smith's tools is
the pump drill shown in Fig. 59. The central drill
rod has a square socket at the lower end for § nserting
@ steel drill. On the other end, a lead whorl is fastened
with a-brass cap over ir, thc,, latter, no doibe, for
ornament only. Close under the whorl is a hol¢ pierc-
ing the¢ rod, through which passes & leather thong.
This. thong is wound around the’ central rod and thc
two ends are fastened with a knot to the opposite
ends of the horizontal sliding cross bar: In using this
instrument the drill point is placed upon the metal
to be perforated and the sliding piece is grasped with
the right hand, thumb and index-finger on ohe side

' of thc central. drill rod and the remaining fingers
‘upon the other side. Pushing: down thf:‘_sl;dmg cross-

plece uncoils the thong at the same time rotating the
rod in one direcrion. When the thong is uncoiled the
rod has sufficient mementum, thanks to the leaden
whorl, to keep on turning in the same directjon. The
downward pressure with the hand is reléased at the

e

56, Doox Baxps ox TEarLE

Fic.

Door 1%, Axking. The bands encircle

the wings of the deor on the inside, .
. and on the outside where the ends -

show they, are held down with semi-
circular steips. They are in no way
connm[ed with thé hinges.

;
same instdnt that thc Ehong is uncoiled, while the rod
continuing to rotate, wmds the thorg arcund itself,
but in the opposite dlrectlon, and so hfts the sliding
cross bar. The force of the momentumiis spent by
this rewinding of the thong, and another p_ltlsh‘ of the

y\.
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F1G. 59. Brass SanTe's Puae -Driti. #

hand downward upon the sliding bar, ;which had
been dragged up by the thong, sets the central rod
rotating again, but this time in the opposite direction.
In this manner a reciprocating motion is kept up and”
imparted to the steel drill. The point of the drill is .
shaped like the point of a blunt arrow. The brass

_smith makes and repairs all kinds of small wares like .

&

hinges. (in those regions furnimire. has hingey),
handles for drawérs, padlocks, staples and hasps, fer-
rules, etc; The material he wqf]&s"’iﬁ’“i’s“"mo'sﬂy brass,
and“then tutend or paktong (a kind of Gefman
silver), copper dnd silver;’the latter only in repdiring.

,The photographs were taken {h Kuling, '/Kiarigsi

. pl’D‘:iﬂCC. L /
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HE sweat of the brow is da;lv e\pended by mik-
lions, and daily millions of sighs. Are wruncr
from the tormented frame of the beat L:md
ary_in the pursuit of providing. focd. In China
nothing is more outstandingly in evidence than' this
1oil, for’ the daily subsistence, This chapter gives an

snsight into the mettiods of Chinese agriculure. To

the supercilious ths\ may. seem primitive and,‘ sadly
in need of our “superior” accomplishments, broucrht
about b\“modern progress and the machine age. It is
hard to donvince the Chinese farmer to adopt Western

‘methoeds, and well it should be so. A few very prac-

A

west our farmers consider a forty-dcre farm oo small
for a single family while in Shamung province, for
instance, forty acres arg. capable. tof furnish mainte-
nance to 240 pedple. toacthc:r with 24 dOnLcyq and 24
pigs. In China on the aiferage one-sixth of-an acre of
good land ids. sufficient for maintaining ehe person

while' in "the United- States almost two adres of irn-,

proved farm land is necessary to. feed one: chicken.
Farmiers for forty centuries, the Chinese have

learned not to let anything go to waste. The appalling .
. - ! .
o SRR R
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losses susrained by our metheds of garbage and sew-
age dlsposal alone through incineration and pouring
jntc rivers, lakes and sea is inconceivable to the
Chinese, and to them would mean race suicide. Wan-
fon wiiste is the keynote of our methods and when its
withering blight shall finally threaten to engulf our

' uvihzauon we may yet be glad 1o emulate the Bar

tcdl considerations will lustrate thlS/ In thei'mxddle- -

East for our salvation. - -

l‘\ e
. PfOWS

As if to emphasize. 1t3a1mp0rtance one of the 254
original characters of the Chinese script lef, stands for
plow. These characters called radicals, were the out-—
come of the first aitempts of the Chinese, séveral
thousand years before our era, to express themselves
in wrting, and one or. more of these radicals were
utlized in composing ali of the subsequeng characters
evolved. The radical Jei is not now used to designate

the ‘plow, but-ancient writers tell us that this fef was

~was’cut in those days by.the emperor with this primi.-

a plow af curved wogd about 4 feet long and was
pushed by the plowman. The first furrow in spring - -

 Fic. 6o, Crinese Prow.
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Fic. 61. MoLpBoarp Axp SHaRE oF a Crinese Prow. The cast ifon Moldboard (upper
specimen) is here shown, the twisted

pose, as in western plows, is to throw over the furrow.

-\ The lower specimen is the cast ison share, a slipper- -shaped- lanceolate point, ending in a
socket, which socket is driven and wedged on the horizontal nose of the plow. The pur-

posc of the share is to underslice the furrow.

-

blade with its long slotted solid cast projection, by *
means of which it is driven down and wedged fast upen the vertical guideboard. s pur-,

to cut a fresh furrow. The guide-
board helds the moldbeard

place. First a wooden block or
sleeve, with a slot in the middle,
is pushed down over the guide-
buarﬁrthen the loapshaped cast-

iron Projection of the moldhoard,

better seen in Fig. 61, is pushed

down thereupen, and on top of
this -anotBer perforated wooden
block or mLc;lszcvr:. The latter sleeve
is held 1 place and pressed down .~
upon the moldboard loop, by a
wooden wedge driven intoa hdle
in ‘the "guideboard. The mold-

board ean be raised or lowered

by putting a thicker or thinner

wooden sleeve under its loop.
The socket of the cast-iren share,
as mentiened above, is pushed

~-gver the forward end of the hori-

=

tive plow.

-Thus the_ancient Chinese evinced high :

zontal weooden base of the plow
under the moldboard. The wide upper end of the

> appreciation and reverence for this, gne of man’s’ shareTests-in g slor cut acrosssthe woeden base, and is

master tools. The modern Chinese namiefor.plow is
i, one of its elements being the radical for carde. As
the Chinese plow changed from ‘the primitive form
pushea by a man, to the one dragged by an animal,
so did the Chinese character standing for the word
plow. ' ; : ‘

The following .cbseivaiions were made and the
photographs taken ar Sin Tseony, a village near
ngpo Chekiang Province.

The plow, Fig. 6o, is constructed of wood, Only the
share and the moldboard are of cast iron. The len;
from tip w tip is 7 feet 8 inches. There are. tywe dis-
tnce parts to the plow: the body and the, h{’l};’l The
length of the down-curved beani is ,y{eet 10 inches.
At one end is inserted a wooden, pm on which swings
the whipplegree. “The other” end of the otherwise
round beam is squared -(4 inches by 114 inches) to fit
loosely into a rectanigular slot in the single handle of
the plow. Thebody of the plow consists of a weooden
horizontal base (27feet 4 inches long and 4 inches
square) pointed at one endto fit into a socket at the
tip of the share, clearly seen .in Fig. 61. The simgle

handle, and a wooden upright board (4 inches wide

and % inch thick) which we shall call the guide-
board, are firmly ‘mortised inte the base of thesplow.
The main handle receives at about 17 inches from the
ground a wooden side peg handle, inserted horizan-
tally, which serves to lift up the plow when turning

held there firmly By-2 wedge. The morldboard 1s 10
inches long and 4% inches wide at 1ts widest part.
The loop cast on to the rioldbodrd i is{g inches long
and 2! inches wide. The soinfed share'is 11 inches
long and the Wwide end™ incles acrgss. Both mold-
board and share-afe of cast/iron. They cannot be
sharpened apd” wear our in’ ahout two years. The
uppet part of the guideboard passes through a slot in
the pfowbeam in which it can slide freely up and
own A 10ck1ng slide or wooden key, as seen in Fig.
60, holds the guideboard in place, lifting or depressmg
it, and with it the whole plow base, determining tifus
the depth of furrow to be cut by the share. This slide
or key is a little top-board, 6 inches long and % of an
inch thick, and has its top margin cut like steps. There
are three of these steps, enabling the fafmer to ser the
guideboard and with it the base of the p]ow at three’
different heights; which result in varying depths of =

‘the furrow 1o be plowed. The slide ofice set 1o one of

the steps, is held there by woeoden [pins’ stuck jnto
holes in the, slide on each side of the guideboard,
penetrating/into the slot in the guideboard. Between-
the bonon/of this locking slide and ‘the beam, there
are two bamboo rods hel d together by strings on their
respccme ends thus embracing the guideboard. This
fatter Fontrndncc is only a makeshift, and not essen-
‘tial; At serves as a kind of extra washer to raise the
base of the plow higher than the highest step of the




Fig: 3. Max Power Prow.

and the yoke used for pulli

ng it.

B
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loc]\mo slide will raise it. The effect of this will be
. wery sl’ml ow plowing, more so than the original con-

=
struction wouild allow..

The tracés are aty
their-ghds to the v
hump of the zebufthe draft- ar‘mal domesticated in
China, which draft-animal is Raracterized by a-fleshy
protuberance Between the shoulders. The yoke s

he‘d to the whippletree and

S shown in Fig. f2.

“In piowlnv the farmer starts at the fefr-hind cor-
ner of the. field, plows one furtow, the earth from
_which wil] be thrown to. thie right of ‘the moldboard.
" Afrer rummff amu‘nd at the end of the ﬁeld the next

v

Fic. 64. SKETcH OF THt Max Power PLow or Suavrowe, The
drawing shows more clearly the details of the man-power Plow
of Shantung. as described under Fig. 03.

farrow will be cut in the opposite direction- directly
adjoining the first one. It will be understood that the
earth of the first furrow will then be lying directly
over the new furrow to be plowed. This garth and the
earth to be raised from the second furrow will then
be thrown over into the first open furrow,

_ Shantung is very much overpopulated, and poverty
is therefore much in evidence among the country
people. Whenever heaven is not propitious in sending
the necessary ‘rain for the crops, dire want. stalks

through the land, and it is hcartrendmg to sce how

the people have 1o suffer. The poverty is reflécted in
‘the methods .of agriculture, and ‘it is, therefore, not
surprising to find today a primitive plow, which for

“lack of draft animals has to be served by man power,

one man to push and guide, and another man to pull

it. Fig. 64 shows the details of this simple plow. Ther¢

is'a baseboard with a cast iron share at one-end. Twa

uprights are firmly mortised inte_the baseboard, the

rear one of which farthest from the share and bent

backward, resembles the handle of one of the ancient

one-handled European plews, but 1s not so used, In-

stead of grasping the upper end of this upright in his
8 N

ce. The yoke is pur ypon the’
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hands; as in the old western plow, the plosvman lean-
ing forward and downward, presses his shoulder

against it, while his two hands-gras the two proj [ e
P proje

_ing ends of a cross peg-lmndle driven, through the
" lower part of the curved upright. Thits in a very in-
genious manner, he_not-only guides but pushes the
plow ghiti o game hlgher rear upright the plow
beam-i§ hmged throutrh a slot on a waoden pin, so
“that its angle can be nur.cd or, lowered. Higher up
the right, thésplow beam has another slot, through
which passes the othér shorter .upright of the base-
hoard. The inclinagion of the plow beam can thereby-
be changed by wedging it differently, ie., higher or
lower against this shorter upright which passes
through this later slot, Thereby the plow share with
the baschoard@y
deep plowing. The uppgr open space between the two
uprights is in practice usually strengthened with rope
as can be dimly seen in the photograph, Fig. 63.

Another very interesting feature of the plow. is
what might be called the Pull-Peg. This is a wooden
peg driven vermmllv through the plow Beam close o
its upper end. This enables the other plewman to drag
forward the plow, when on shouldering the uphcld
plow beam, the peg hooks upon his shoulder as he
pulls forward with all his might. The picture was
taken in the Laushan Mountains, about 2 miles north
from Tsingtao, here as elsewhere the Chinese have the
fear of being photographed. To show the working of
this piow only one Chinese could be found to pose
and the author had to substitute for another.

v

SOWING PLOWS ~

The sowing plow in Europe can be traced back to
the beginning of the 16th century, when an [talian by
the name of Giovanni Cavallina constructed one in
Bologna. Feldhaus who relaies this shows a construc-
tively inzccurate jpicture of a Chinese sowing plow,
and remarks thAt probably, in simple form, sowing
machines were/first usgd in the Orieat. Many inven-
tions which wéean trace back tO.Itdly in medieval
times haven}felr origin in the Orient, and this is also
the case with the sowing plow, as Feldhaus suggests.

Chiriese records of the Han time relate that one

--thng Fu-lung, the prefect of the Tun Huang Uis-

trict taught the people to make a sowing plow which
saved half their labor. To understand this economy we
must assume that in those days the people hand-
planted their wheat or grain, as is still done in Shan-

*Tun Fluang is probably a district. in the province of Kansu
which in the Han tme (‘0(’ B.c. to 25 AD.) belonged to the state

df Ts"in,
L §

s given different angles for shallow ar .~



TFi6. 65. CoiNese Grarxs. SU\\’I_NG Prow. = .= B
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tung by poor people who ctannot afford 2 sowiag has made profound studies i i the hlstor"y ‘of the
plow. The segging plow of the Han time 5 described Chinese scrlpt S "
as similar to a with three legs. On top was fast- Theré is a thaiy- upstandmg handled frame. w1th

ened a-receptacle o ced and the whole contriv- | two down-pointing cast .iron shares at its lower’
ance was drawn " he peasant leading the groundrpenetrating end, and two handles dt its upper
plow shook it as he walked to maké the seed drop : end. TFhetwo thills or hafr; extcndlng forward at an. .
- down. Afterwirds a leveller aghroom had to be used  obtusg angle from this main frame, bold berween
.in order to caver the seed in the Mwgows. t__cthem close to the upstanding handles, 2 wooden hin
Short asithis description is, it gives a good picture”™ for-the.seed, The pictures Fig. 65 to 69 allow a ;tqu
~of the sowing p]()w now in use in North China. There in detail of the cr complicated joinery, originally-without
- are two types in usc, one, no doubt the original kind, any irorn parts.. The seed-Biy hat an atte<hamber,
“with one plowshare, and another with g0 piowshares. which, instéid of a bottom, has two square chutes
- The former, nat here shown, when it stands unused, leading downward to the' shares. These are for the
‘appears o stand on. three Jegs, on the two- thills, or - passage of the sged which*through-the chutes. pass,
" shafts, and the share;whiie the latter, of which several  down and" ‘decp into_ the furrews made by the shares. g
-~ pietures are here shown, rests- on four, two thills and  The hoop of élastic wood tied with rope so as to pro- . @ -
" its two shares. The shiking of the plow by the handles ject backward horizontally, a litle above and behind ™
from side to side is zlso an important feature now, as . the shares (see Figs. 66, .and 68) has the function of
.it was in the Han time. Fig. 65 gives a view of a* closing up the furrews after the seeds Have been de-
modern sowing plow, entire, in a Chinese farmyard in  posited. In the Han time, as we have related. above,
Shantung Province. This and the other pictures were * this foTOW{O\ﬁl’lﬂg was done by hand with 2 broom,
. photograpl.led in ‘V\r’.CthlC]], the ‘ﬁeld of work of the 2 Canf. his “Early. Chinese Wr’iting," Memoir of the Carncglc
- late American MISSIoNATY, Frank H.-Chalfant, wlo  Museum, Volume 1V, P-i}\thburghe 1606,




#

4

e" - & "

; ‘as”a &dmte job, after using the sowing plow. i he p O“mp.mymv skctch Flg 67, n con]uncnon W
£ 1o make the seed flow evenly from the bin there + Figs.] ‘68 and 6g. 2 o
\;f/ls a Gurious arrangement whieh is best-.illustiated by ' The seed-bin hay a passage-way whmh
- By e cated “with the ante-chamber wi#

S dm(rlcs The stone is fasterfy
' .b.lmboo rod, and when theTeasant seiving
the sowing plow swinggdhe plow by means
of its hmdles gcntl) om side to side, the
suspcnd'egl stone sy
“and foctly motiopfto the bdmhou rod/wﬁ’g\
€

. < -

Stide Board L
or Seed Gate.

" half-blocks thgfpassage-fer seed from
seed-bin in
The funcy
of the al—

ed, and at the same mmc thm\

to the ante-chamber can be varigd in size
with the slide board or seed-gafe held in

. y : ig. 6, back
. Fig. 7. Detains oF tHE Seep Discnaroine Device or d
- Graly Sowixé PLow. of the forLed stick whlch holds the pcn ant

- P ) = . . Fw

to. a, flexible- - -

hgsand impas a b.lcl7

the side bv side chute hol'es‘
n of the rod’is t6 retard the o

The passage-w ay{ior seed fromﬂ' the ~b1n e
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" stone, is more fullyndicated here in the sketch, Fig.  sceds get warmed. Next the sprouting b, Fig. 2,
&7. This seed-gate has
and alarger one at théyéther end. For small seeds the 4 inch in diameter is covered \viLh‘}l a layer of strav

Cgate i§ placed with the ¥malt notch agaipst the com- ~ on wp of which six catties of rice aretplaced. Anothef .
municating: hole to the, syed-bin, and for larger seed,  layer of straw is put on, then again siy catiics of ricg,

‘a5 of “wheat and- barley; he-hoard is reversed and  previously soaked, and so on uniil the barrel is full,

\\jc:dgcd in plice again with he - L - | /

atjone end a semicircular notch  comes into use. The bottem which: has a hole about

arger’ norch dgdinst the cony-
municating hole, The bambog |
it rod extends through the seed
" passage from the _ﬁim@intn.‘fhg Y
front compartment. This seed
pdssage is a horizonwl sldg the

midedle of which coincides with
a 'par[iticm_ separating’ the open
Aops of the twa seed chutes, and
as the bamboo rod half fills the
Jslot, it Tollows that when the
pendant stone swings the rod
dfrom side to side, the rod will

interrupt the grain flow and di-
rect it now Into one now into
the other of. the chutes.

The sowing plow is used for
wheat,. barley, millet and white
: sorghum, but not for rice.

. My father, Dr. Fritz Hom-
mel, professor of Orlenwl lan-
goages at the University of
Munich, Germany, furnished
me some ineresting sketches,
Figs. 70 and 71, shown here-
with, tken from representa-
tiens of the middle Bubylonan -

=+ -operiod, ca. 1300 Be. We see
from them that the Babyloni-

ans had already a sowing plow’ *

tnore than a thousand vears,

before the Chingse introduced
it, as their historians rell ys.

RICE PLANTING :

v The rice grains are first
»sprouted before-sawing. This is
a procegs which takes abour a
week. Six catties {ea. 8 pounds)
of unhulled rice aressouked in .

Cen Rean View oF a Crosise Grars Sewive Prow. The sowing plow picwured

Fie. G
| with jron cleats and varously reinforced awith rope to hold i together. The

1 old, imend

cold water for 24 JGours, Then rope which can be seen dangling down over the rounded cross bar is for attaching- o the
he s are P o hurness, of the draft-aninal, The main pulling foree 3 thus applicd near the shares which have
t secds are put into a cast o do the work of opening the furrows. The two Bollow wonden box chutes are planly seen
‘iron C()f)king bowl with warter curving dewnward from the seed box o the two jran shares and projecting t;a:;i;wnni fust
- d sk '1"1 Iy heated i above the ground over thy shares. The picture also shows the bent l::.lmh:'m rocd i Trent, close
anc shghtly eated unul the o the ground for covering sthe freshly planted furrows.
oo : )

- . . +
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CHINA AT WORK

Fis. 0g. an Htkn Box oF a CHINesE GrRay Sowlyg Prow. The seed box s divided into two COMPArtments. Right. a &in or hopper for
rc:cnmh LHC secd in bulk. Lef an ante-chamber or smaller mmpqr(mn.nt for regulating the fow of secds intw the two seed chutes ane
of which appears at the barom of the compartment. This regulation iy cilecied by the dangling stone here seen which agitates a fBexible
stopper from chute, to chute. The seeds pass frum the hopper into the ante- chamber through® 3 barrom hele in, the partition board, not
seen, which hole can also be graduated by shifting the wedge-fastened wooden slide here clearly seen on the upper slope of the
! ' . pargition board.,

- : i

i . .
The barrel holds six layers of rice, altogether 36 catties, cerrmg six plants togt:{her in one hole of the muddy
. enough for planting 6 mao (6.61 mag equals one acre) . | water, each hole six inches away from the other. The
. of laad; The barrel is now left standing in"the House, ; peasant uses the onelegged stool, Fig. 73, to sit on
well’ covered with straw for 24 hours. At the cad of . when sctting the plants. About 15 days afzer this eight
this time .the hrst sprouts will show. Early in the'  piculs of manure (v picul equals ca. 133 pounds) are
mgrning the“l‘.x"irrei is taken to the canal’s edge, filled  applied o a field of one mao. The manure used is
Cwith wacer which gradually drains off through the nightsoil. For three timeés after that with intervals of
h()lz_ n the botrom and is then allowed to stand there  afout five days, the peasant pushes under water what-.
'thc whole day lwng In the evening it is filled again  ever of the manure sticks ont, so that finally otily the
Jwith water and’ taken back for sxfet\ s sake to the rice plants show above the water, Unil the rice gers
{ house. This prmedure is continued for 4 or 5 days in bloom water is always put upoen the ficld when
unul the sprouts arg at least dn mLh lomg. Now the necessary to keep the ground under water. The riec
seeds are taken fmm\ (hc bacrel, layer hx Luu, and  blooms only for about thrce hours and then the visible
temporarily sowed, close together in a corner of the de\-dopmmu of the grain begins. From three o four
field where they are finilly zo be:planted. Fifteen days  weeles after blooming the rice is ready for harvesting.
after sowing the hetleplanes are dd‘({fICC‘d tar um{wh Fig. 72 shows the spreutingrub, an, ordigary
w be meplamcd in rowy, A handful of planis dre  woeden tub. with staves bound by bamboo hoops The
pulled-otit from the watery feld, ted loosely ropcther wooden bottem rests in a groove, The height is 53
C adles thus formed scat- Inches exclusive of handles and the diameter en top
en beginsithe task of 17 inches, The two handles are formul upon two

tered over one madg or held.




elongated staves, 17 inches long, with a square grasp-
hole thyough the part prejecting above the other
“staves. A hole has beep drilled through the Botrom
“about L5 inch in diamerer. 1

fashioned from 2 strip of wood, with a planed top
inches. The round leg, I)ﬁ

gurface mc.nurmor 14y s

Basyveoniax Sowive Prow.
f

Fig. 7o.

inches in diameter, has been squared ar the upper end
and is driven into a corresponding mortise in rhe seat
board. The height from the end of the leg to the seat
“is 16 inches. The information and photoqraphs are
~from Sin Tseong, Chekiang Province. :

IRRIGATION

The extensive cultivation of rice, the staplé food in
China is made possible by the system
of canals which extend over the flat
country like a spider’s well and the
“wirigation wheels with endléss chais
with which the farmers flood their
fields. _
The fields usually are divided in
plots.of one ‘mao (c.i5 acre), and
when contiguous to a canal or brook,
have a place at the water's edge to set
up the irrigation wheel, usually shaded
by a tree.-Fields farther away from a
watercourse are supplied by ditches
running from the water’s edge along
hetween the fields sometimes for quite
a distance, o
-Fig. 74 gives the general aspect of
an irrigation wheel set up at the bank
of a'canal. The large horizontal wheel
with wooden teeth ar the circumfer-
ence, shown separazely in Fig. 73, and
here fainty seen1n the background, 15
- placed horizontally upon a wooden .
post extending about three feet above
“the ground and can revolve frecly
% upon it. A pole with a whipple-tree 1s

K

‘The seat board of the wooden stool; Fig. 73, §’
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fastened to this wheel as shown in Fig. 76. The bli.nd—
folded draught animal fastened with its traces to the

-whipple-tree turns-the whee! by walking around out-
side ms circumference. The motion of the ‘wheel 'is -

transferred by means of an axle-bedm with two cog-

Fis 71. AxorHer View m:u A B,\mjx.o.\'m.\v SowiNeg PrLow.

wheels (see Fig. 78) o the endless chain running in
the lonig trough, here clearly seen, extending from the
water up the bank. The endless chain has 76 links
with rectangular wooden blades fitting the trough.

These blades as they emerge from the water carry.
before them an amount of water and push it up rhe,

trough to the top whence the water runs into a ditch
communicating with the field te be inundated.

i N
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Fie. 73, Rice Praxvivg Sroor,
. S
.~ Yo
- .-

o




FOOD.

5

' 3 SI

Details of the endless chain can be seen in Fig. 74.
It ig constructed _engirely of wood. Each Tink halds 2
"rectangutar board, 10 bv % inches and- 3/16 of an
inch thick. Pushing a quantity of water before iself
it is prevented from slipping on the link by a round
wooden pin passing through the center of the nkd
. The whole length of the trough is 15 feet 1o ikkhes,
_~the width 17 mches, and the hf:lght in the center 135
" inches, at-the ends 22 inches. These latter measure-
ments show thes trough to be
constructed on the principles of
an arch and lend it addidanal
o strength.

The "end of the trouoh dip-
ping inte th®water is held at.the
proper place by- ropes attached
“. to two,posts stuck into the ¢canal’s
‘muddy bottomn, and frequently
< a,basket is hung over that end to
“7 prevent foreign macer floating
“Uin the water from geting en-
‘tangled with the endless chain.

The trough with 76 blades on
the endless chain, is usually suf-
ficient for the distance between
the water and bank above. Most
farmers have another trough, ac-
gommodating an endless chain
with 100 links, stored away for
times of draught, “wwhen. the dis--
tance between the bank and the °
Jlow level of the water cannot be
spanned by the ordinary trough,
o thaetice 24 spare links are
‘added 1o the endless chain and
this is then placed into the larger
emergency trough,

The photographs were taken
at Sin Tseong, Chekiang prov-
ince. :

The large wheel, Fig. 75, canstructed entirely of
hard wood has-a diamerer of- 7 feet. The hub is held
~in the center by four spokes passing from rim to rim

ghrough moriises in the hub~The outside diimeter of
“the hub is 8 inches, its lengzh 28 inkhes. An-axle hole
’penetratmv the center of the hub; longlw’dmallv is
closed at its upper end (outer € as here photo-
graphed) and is 4 inches in diametet and 2 feer deep.
At its inside end (lower end in actmn) is an iron cup
in which rests the end of. the pivotdl post on which
the wheel revolves. At the bottom opéning of the hole
in the hub, not here seen, and encircling the pivotal

post, an iron sleeve has been inserted, 2 inches long
and 4 inches in dizmeter to. prevent the hole from
wearing large. In the side-walls of the hub are four
conspicuous slots; 614 by 2 inches, one of which shows
in the picture. If the wheel is left on the field over

_night a lock can be pushed through two of these slots,

Fic. 75. AninaL Powenr IRRIGATION: APPARATUS,

ard a correspondingslot in the pivotal post. The
wheel their canpot be lifted off the post.
"The hub has around its top, as shown in Fig. 6 a

Lakce Powea WnreL DisatousTeD.
|

groove to which is fdstened the-rape from tlLe draught-
animal’s nose bolt. This keeps the "zmmal‘s head in-
clined toward the wheel and it will consequently walk
around the wheel for hours without any further guid-

ance. On the mim of the large wheel is b wooden
bracket or stop against which the whipplehiree pole,
notched to fit the stop, is faid as shown in Fig. 76. To
the end of this pole a notched board is fastened which
just fits into the space betweern two spokes. Fig. 78
shows the axle beam with two cog-wheels ﬁ%(cd upon
it which transfers the herizontal motion of Ithe large
wheel to the vertical cogs (on the left) tuining the
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oo endless chain. Tt has been ser dp on level grund for

convenience n photographing, The beam easures 8

e &J’Lt‘[ 10 inches, and. 1t the average, has 1 diumerer of
: beeu htibbed

5 mLhu- Where the cog-wheels Thave:

_—'—'—-- K 1pon itttz -hes Beetrsipuared-to At their St ek

hub heles. The bearings on cach end of the beam have

- been turned smadler and wre protecied a@hinst wear by

Jron steeves 2 inches long und 225 gehes in dinmerer.

The farger lefe support or bearing stand, of the bewm,
has a sliding bourd with a groove serving as @ bearing.
The sliding board has holes o lock 10 with s bumboe
stick in such o posiiion as s necessary o keep rhe

endless The c_u_tlh—*s—ﬁun is

o glfl around the cgwheel Shown on the left of Fie.

-

chain siretched properly

* =8, and as photégraphed in plice in Fig 77 this bear-
EINE

ing-stand its fellose on the right hus o hole

throvgh which & wooden pin is driven inte the ground.

v heop both stnds tuhily in place. ;

The animal possier \\.ILU-[ arsing deviee, ilustraed

1 Flgs. 71 to 7% can also e set in motion Tov i

opower, with his hands, I this case the upper end ol

K the trough hus a cowwhed the axle of which projeas

abott @ foor o oeach side the cog-wheel Two

AT s,

Vakce Powrre Woeeo v Prace,
" |

o hobe ar thewr ends are
morttsed - wpen-sad axle ends and ser at right angles
w each uthu. These elboiws are worked, not by the
usual rigid crank handle set ar right angles thereto,

woodent crank elbaws with

but.. h—"a-ULQ wooden tiri-sticks. ending in Gsed ‘J(l{i_____ .

pegs which varn doosely in holes at the crank ends so

s 1o ser the endless chuin of the trough in motiog,
This device s worked cither by one man lmlc_lin;x\
rurn stick 1 each hand, or by two men, each with one s
g 1s shown m Figo |

o
. The picture was tken at- Cha Tsuen, Chekinng.
way of workingthe drrigation apparatus

. R o
turn stick. The manner of work

v nother
ts that of using oot power. This is imperfectly shown

in siwhere the device bs c'mplnyqd for pumping .
\\}.ll-(.‘l?fl'?_llﬂ—ﬁ! clav pit. This made is exwensively used
for agricutiueal purpoges. The cogwhed) over which
the endluss chain runs s poshed g an axle beam
whiclh 1y ﬂ.uppm'rcdu—l-m s by two wooden sticks
ramureet e the sround, These wooiden sticks are
part of o framewor ]\\."L\\(J uprizhes and o crosspiece,
the work-
On the
the cog-wheel are radial Jeverarms or

el rosether with ropes, Tor the support of

ers whao trn the contrivgnee with their deet,

Licam: holding
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= Cuivese Axival Power JRRIGATION APPaRaTUs. ExvLEss Woopey Cumw Excacen o Irs Woonen-Coo Wuesr., The
picture shows the adjustment of the cogwheel 1o its axle and the endless chain as described under Fig. 78.

kS
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holds at- its end a horizontal
wooden pin. This post is fixed in
the ground. Over this pin the
long pole is laid and kept to
turn zbour this point by another
wooden  pin inserted at right
angles to the pole’s length into
* the pole. One end of the pole is
weighted down by a heavy stone
tied to it with straw rape. To the
other end a water lifting bam-
boo rod is ded which has av its
lower end a round hole, through
which the wooden bucker shown
in Fig. 83 is fastened. The fast-

" framework pivoted atross the
open top of the bucker. The
round wooden pin of this frame-
work can be withdrawn from its
two vertical holders  and then
pushed home again, passing
through the hole in the said
bamboo pole and thus enclosing
the pole in the middle between
its two peg-holders-Ta using this
sweep the bamboo rod is pulled
down with the bucket at its end
to the water, the bucket pjunged,
filled and then with considerable

Fro: 9. Crinese Man-Powern larication APPARATUS Workep BY THE Haxps.,

spoked footrests with round wooden pieces at their

- case lifted up, the full “bucket
and the counterweighe at the
other end of the pele abour balancing each -ather.

“ends Tooking ke mallets. Thére are usually two séts

of four arms each, of these foot lever groups, in which
the paddlelike spoke steps are set at right angles to

. each other, each group of spoke steps being used by

one worker, who steps from one to the other of the
steps.and this way keeps the beam revelving. For
waterraising devices with long woughs frequenty
three sets of these lever steps are hubbed like paddle
wheels upon the bearn, and three men can then with
combined strength work ogether raising water. The
way the workers hang on the poles of the framework
suggests that they push the levers rather by the force
of their muscles, than with the weight of their body,

as might be expected. The picture was taken near Cha

Tsuen, Chekiang. '
Another waw of geting-water from the canals o

the fidlds 1s by means of an arrangement in principle

the seme as the European “well-sweep,” sce Fig. %2

inte which the water is to be poured. The bucket has
on the outside two projection’s, hewn upon its staves,
either one of which can be zaken hold of as handle
to conveniently tilt the bucker and empty its contents
into the ditch whenee it runs to the field o be inun-
dated. The height of the bucket is 18 inches and
diameter on top 13 inches. On the inside near the rop
rim two opposite staves have each a bulbous projec-
tion. In round holes of these latter projections turns
the lower crosspicce of the framework which holds
the bucket to the bamboo rod. The photograph was
taken at Cha Tsuen, Chekizng.

o

FERTILIZING THE SOIL

Thée Chinese peasants use almost exclusively night-
soil for manuring their fields. It is stored in large

A wooden post about 4 feet high

A o -
ening is_done By mezns of the

Therédpon the bucker 15 swiing around to the ditch’




carthenware pots, $§milar to
_the ones shown in the back-
ground of Fig. 6o, \either
~standing free or sunk iy the

ground up to their edges.
In the latter case usually
. privies are built over them.
These, open to the public
. gaze, are not used by wo-
“men. For the convenicnce
“of the latter, a wooden
bucket with cover is kept
in the house which s
emptied into the free-stand-
Cing earthenware pots out-
side the house.
The night-soil is carried
to the field in wooden -
- buckets; sec Fig. 81, two of
; which are hung- to ‘the ends
of a bamboo carrying-pole
laid over the shoulder. Ma-
.. nure is not applied until the
plants show above the ground, or water, in the case
‘of rice. Then the dipper, Fig. 8s, is filled from the
bucket and a portion poured on each individual plant.
When the bucker is nigh empty the peasan: bends
down the bamboo loop and thrusting his foot inside

. Fig. 8u. Cyrvese Max-Power Inmication Appararus. This pictur shows an—irrigation wheel, or
endless chain pump, adapged for foor power. The picture was.taken near Te An, Kiangsi.
- Yo . i :

pivot, at thg end o,f“t’ﬁc basker, the ends of the poles
attached to thejaws will also spread apart and thus

open the basket. To take up mud the tongs are taken .

hold of by the poles spread apart with the jaws of the
basket wide open. In this way the contrivance is

the bend, pulls it with his foot toward hitself so s to. “pushéd dowii into the water until the open mouth of =77 T

tilt the bucket and be able to scoop out its contefits |

completely with the dipper.
Another way to enzich the soil is to take up mud
“from the bottom of the cunals and spread it over the

feld, For this purpese mud tongs are employed. Fig. .

the basket reaches the soft ‘muddy bottom™ of the
canal: The basket, jaws firkt, s pushed into the mud

and theh the poles, so far held apart, are pushed to-
gether which results in the closing of the basket, The
basket how full of mud is pulled vertically from the

86 shows the mud baskerwovern from Bamboo splinits:
with its mouth-like’ opening and two poles crossing
each other near the point where they extend through
the end of the basket opposite the mouth-shaped
opening. These poles, about 6 feet long, are the
handles of the mud tongs. The opening and closing
of the basket is done by pulling-dpart or pushing to-
gether the poles, The actioniis similar to opening or
closing scissors, pliers, etc. A pivot around which the
poles turn must be imagined where the poles emerge
from a hole in the basker just large enough for these
two poles. The ends of the poles in the basket are
fastened to the jaws of the mouth-shaped opening of
the basket. If now -the othér ends of the pdles arc
held in close contact to each other the ends attached
to the jaws will likewise be close together and con-
sequently will be closed. If on the other hand the jaws
of the basket be pulled apart, around the imaginary

water By the potes. To lerthemmad—rur out of the
hasket into buckets or directly on the field, the poles
are spread apart thus opening the jaws and releasing
the mud which drops cut or if necessary, is jerked

“out.

Mud tongs with lenger poles are used where the
canals are unusually deep. The mud is deposited into
buckets like the one shown in Fig. 84, or direcdy
onto the field if it is contighous:to the canal.

HARROWS AND ROLLERS

After plowing, the field is inundated sufficienty to
soften the clods, and-the largest ones are broken up
with the hoe. This accomplished, the harrow shown
in Fig, 87, is applied. The four holes here shown in
the verttcal side pieces 6r runners of the recrangular
frame, ‘serve to fasten the traces with which the

7
. ’ *
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draught animal-pulls the harrgw. The length of these
runners 5% feet. The vivo Rorizontal wooden’ cross
bars connecting them, which hold the teeth, are.§ keet
9 inches long, 414 inches wide and 3% inches thick.
As is not clearly shown in the picture, the wroughe
iron teeth, twelve driven inte one bar and eleven into”
the other, extend feyend the place of the rectangular
frame, which results in their cutting into the ground
when the harrow here shown set up on its side is

" pulled over.the field. The staggered arrangement of
the teeth eqs:urf:s each tooth cutting the ground along
a seporate line. The teeth are flattened blades, here
shown narrow edge outward, and their average di-
mensions are §'inches long, 2 inches wide tapering-to .
a blunt point, and 3/16 of an inch thick. These blade-
like teeth are originally of even thickness but the
cutting surface finally wears to a sharp cdge .giv-
ing zll the appearance of -having been intentionallys
sharpened. To the bottom of each runner a steadying
blade, to keep the harrow {rom shifting, indistincty
seen in the picture, is stapled by means of prongs at
each end which are driven into the wood to hold the
blade in place. The length of these runner-blades is

8 inches, and they are slightly curved forward, the

withth in the middle being 14 inches. Their thickness

is 3/16 of an inch. When using the harrow the

farmer stands on the frame steadying himsélf'by hold-.~

ing on to the rope seen attached to the iron ring o
the upper cross bar., The photograph was taken at
Sin Tseong, Chekiang Province.

In the mountainous regions of the Ten Tui range

in Chekiang we saw harrows used, in principle the -
same as the one described above, only they were’

much smaller, the crosspieces with the teeth being
only about 5 feet long. One point of difference was
that frequently all the knife-like teeth, including the

runner blades, are 'made of fine-grained white wood

which is very hard. Semetimes only the teeth on one
crosspiece, the one farthest gway from the draught
animal, are of this hard wood~1 could not iflentify
tis woaod. -

The harrow, Fig. 88, is different from the one
shown before, inasmuch as’it has handles by which
to guide it and regulate the engaging of the wooden
teeth into the ground. The center beam, about 5 feet
long, holds the 19 wooden teeth, twoof which are the
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prolongation of the handle bars. Two other project-
ing pieces, mortised nto the. beam at a different
angle, serve for attaching the traces of the draught
animal. The beam is wound along its whole length at
set Intervals with dghtly wound bands of cord to
strengthen 1t, and prevent the teeth from getting
lgose. Not a particle of metzl enters into the making
~of this harrow.
0 After the applicanon of ‘the harrow, the field is
“enrirely covered with water. To mi% this thoroughly
with the ground ihe fickl is once more plowed over,
and the resuhing dods are reduced with a four

Fig. 83. Buerer vor 4 Crrvese WelL-Sweer.

pronged fork attached to a wooden handle at an
acute angle. The firal smoothing of the field, which
now looks like a huge mud puddle, is accomplished
with ithe raller shown in Fig. #g. This consists of a
weoden frame (7 feet long and 3 feer wide) which
holds the roller proper ie., a round beam equipped,
as shown, with numerous knives. This wooden beam_
is 6 feet g inches long and 3l4 inches in diameter,
Its ends, serving-as bearings, in its revolution, are re-
duced to a diameiér of 1% inches amd prorected
against wear by iron sleeves 1% inches in-diameter.
One of the Bearings is longer than the other and this
is pushed all the way into the hole on the right side
of the frame. When in this position there is enough
clearance between the other bearing and the frame,
to bring this pivot directly in front of the hole in this,
the lefr side, of the frame and pd it home. Now
the knifed roller .beam rests with its two pivots
securely in the frame, and the shifting of the roller
to the right ‘whick would disengage the pivor onfthe

left is prevented by a little wooden peg, faintly seen

attached to a string, which fits into a slot on the right
hand side of the frame, locking the bearing into its
hole. There are seven rows of wrought iron knives
stapled into the wooden roller Meam. They are ini the
average 6 inches long and abour 1% inches wide in
the middle, and one eighth of an inch thick. On each
eiid of each blade is a tang which is driven into the
wood. The arrangement of the knives is staggered
and for this reasen some of the seven rows have at

i
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one end space for a shorter knife only, T(‘)\.g;lrr‘y,-c'n'n-
veniently the whole apparatus to and from’ 'E‘hégﬁeld,
the knifed roller is raken from its pesition in the
frame, and placed inte notches on top of its side
pieces,; shown in Fig. go. .
In c'frugginﬂ the roller over the inundated ficld
mud 13 splashcd up liberally, and to protect the i
farmer sranding” upon the apparatus from the splash- |
ing a semi-circular hambob screen ds fixed berween ;
four wooden nails on the frame. Four holes in the
sidepieces of the frame serve for attaching the traces
~for the draught snimal and the rope attached to an
iron ring on the top side piece, helps to steudy.the
farmer. Two narrow wooden strips, faintly seen
nailed to the outer margins of the cross bars where:
the farmer Stands are o prévent him from sliding off
into the mire. The picfures were taken at Sin Tseong, .
Chekiang province. | ’

s TiLLING TOOLS

Three Sma]l Hors—(AY When the rice gets ripe
ditches are to be made between the plants to drain
off the water as it is desirable fo-haye 2 dry field when
harvesting rice. For this purpose the hoe (A4), in Fig.
91 is used. It has the characteristic concave edge which
will be referred to presently -under Fig. g3. #hen
using it the hoe is held with the right hand and the
rice plants are taken hold of with the left and bént to
one side out of its way, The handle is 19 inches long,
the metal part 11 inches long, 2% dnches wide and
3/16 of an inch thick.

(8). This hoe is used for scttmg a kind of potato.
After the potatoes are harvested in autumn some arc
put back inte the ground and lefr there over the ;
winter. In the spring each plant has from 10 to.15 :

ANURE DipprR.




aair-reets with eyes abour 2
These roots are cut inwe pieces with scissors, cich
“plece having an eye. A hole i§ made with the hoe (B),

Fru. 86, Cruxsese Mep Toxus,

inches from cach other.

the root put in verteally arfd covered up. This hoe is
aiso used for making holes to plant maize and soy
beans. The length of the metal part is § inches, the
wichh 134 inches, the handle is 14%% inches long.
(C). A pointed instrument, is a cross between a
rrawel and a hoe, and likewise used for making holes
ro plant seeds as of melons, pumpkins and beans:The

blade from point fvo bend-migasures 5 inches, the,

. el 0 .
_widest width s 1% inches, The inper broed side of

the blade shown on the picture has a ridge along the
middle and is %4 of an inch at its thickest part. The
handle is iz Inches I‘(ﬂ\]g\ and fits into a socket sleeve
-1 inch in diameter formed at the bent part of the
metal. These rools are all of-wrought iron and svere
photographed ar Se Aw, Chekiang Frovince—
Spade—The spade m Fig. g2 looks as if it was
cast, bur it is really wrought iron. The length from

’ ' -
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is used to make ridges for
plapting  wheat or veg-
. etables, for weeding; and-
for making holes beside
the youhig. pldnts to put in
manure, etc. '
Grubbing ~Fork—This
“is likewise shown i Fig.
92, from the side upon
which’ the handle: is at-
tached. The material is
wrought iron, the two
inner. prongs form the*
loop which passes around
the handle. Through holes
in these two prongs passes
“the other metal part of the
instrument’ whose ends
form the two outer prongs.
. e : YAt the same time this in-
this wear by making the edges of their hoes coneave.  serwed piece closes, up the loop of the innér prongs .
It stands to reason that it takes 2 longer time for a  thus forming the eye which holds the handle. The
concave edge to wear convex #han it would for @ handle, usually a bamboo pole, ageen in Fig. o3
straight one. The hoe issone of the most used im- (left) is about 5 feet long. The length of the prangs -
plements of the fdrmﬁ After the first plowing itis s % inches and the width of the fork: 91/2 ‘inches.
-~ used to break up big ciods alt over_the field. Then it The prongs terminate in flat edgeé -one inch wide,

FYiG. g1. THREE SatarL Hors. o

L

FiG. g2, CHixese Seapg, Hoe ano GrRussinc FoRrk,
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Fic. g3 CHivesy Hbe axo Grusnin Fork.  Another specimen of the wmplements deseribed under Fige. g2 aret here shown

-

the hoe with its blade worn convex on the stony ground, Photouraphed at $in Tseong, Chekiang.

Thus implement isgnsed on the field after-the second
plowing for smoothing the surface. Fig. 92 wis taken
i the Native City, Shanghai. '

Two-Pronged Hoee—We have already shown a hoe |
with four prongs in Figs. g2 and g3. The one shown * curved back which forms the socket is'3 inches. wide.

here, in Fig. 4. with two prongs is used in 1 moun-

tainouy district, and is At for ‘deep penetration in

hard soile- The length of the metal part is 11 inches,
and the distance from point to point is 4 inches. The
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A heavy iron pin riveted
-into place forms the socket
for the handle. The
woodén handle 15 3 feer 8
inches long and requires
stooping in handling. The
photograph was mken in
Kienchang, Kiasgsi. «
Dibble—This instru-
ment, 1 wooden hindled
stone cone, might just as
well have been made in
the stone age 3000 years

and is used to make holes
~in the ground when plant-
ing vegetables, peas, wheat,
ete. These plants were
é_pecificnl_ly mentioned
. upon our inquiry in Sin
Tseong, - Chekiang prov-
ince, where we tock the
pIérurc The length of the
instument from sione tip
to th\e end of the handle is
2 feer 8 inches. The handle
is r‘lmm_ed into a round
hole in the stone.
Whmt 4s very sparingly
cultivated ' in the southern

and centml S‘:rts of China.

From the ‘fadt that our’in-
formant men ioned it ag
one of thf; plants which

- R are sei with théaid of the

Fic. g5. DipELE. " dibble, %e learn that wheat
L "' s not plagted bg sowing

the grains broadast over the field, but by\putting

seeds or young plants into holes made wich the dibble.
‘In planting rice, of coarse, the dibble is not used, as
the young pl.mtx are easily pushed into the’ w.Jtery
mud in which rice is cql{watcd -

In using the dibble it is pushed intg freshlv

1mpre551on that it is a universally used tool.” The

‘Chinese do with as few tools as possible, espectally

where iron is scarce, and‘such a fork as shown would,
therefote, be considered rather a luxury than a daily
necessity, We would call the twol o hay-fork, but in

_China the hanéling of hay plays a subordinate rdle.”

The fork is used for hgndlmo straw,.of which there
1s, plcnt), as the main crop in central and suuthern

'*_Chnm is rice, vwo'or three hﬂra&es[s a year.

ago. It is shown in Fig. g3,

*

worked ground which of course is guite loose, Before

withdrawing ir, i is given a twist o prevent the dirt
from sticking to the. dibble and.to smooth znd thus
keep the walls of the hole from collapsing, ar least
long encugh for the pl'm( for which the hole is made
to be inserted.

Wrought Iron Forl(.—This tool, Fig. g6, is shown
more as evidence that there is such a thing in China,
as a-wrought iron fork, rather than to convey the

In worthepn China forks are matle of bent woogd as
the following note indicates: “In the neighborhoed of
Laizyang, Shantung, the inscct wax tree, the Lah-sha,
grows pienuhzlly The natives use the wond whichds»
very rough, for® maLlng a variety of arucles. They
begin ddaptmg it to their purpeses when young, and
bend it while still growing so that it assumes any”’

shape they please, and thus they make rhost excellent

hay-forks, all of tne piece, for purposes of husbandry;
frames for the backs of mules; on which they bind the
burdens; handles of large baskers, walkfng-sticks, and
other useful articles. The growirg saplings when
young, are so cut, and so bound that they naturally
divide into prongs and -make z natural fori\ both
strong. and useful, without subsequent futling or
nails.” ? B

This_account T can amplify by stating that the
growing saplings are worke upon by. making in-
cisions, so as to make a fork where there was no fork,
and to bmd the plﬁCES to remain in the desired posi-
tion.- ThesZ tied pieces are then allowed to grow for
another year or two, when the forcedr positions have
becom® natural, and are theh cut off the stem to be
used as utensils. I saw once the curved beam of a
plow sull growing as the limb of a tree, but ded with

ropes to assume the curve, The farmer said that in °

a few more vears the limb.would be thick enough 1o
be useful for a plow. The wrought jron fork shown
was, photographed on a farm 5 L1 Afro'fh‘ San” Ho,
Chekiang. The length of the wrought iron part, from

_the socker to the points is 14 1nchcs, and the distance

" between the two points is 7% inches.
Hand Harrow.—In some rice-growing districts the

el Ll

instrument shown in Fig. g7 15 used. We ook the

photograph at Se Aw, Chekiang. In othgr parts of
Chekiang we wisited it is not used then again in
some parts of Ku‘ﬁqgsu province peoplc are quite
famniliar with it. :
“TheWwooden frame at its widest part measures 6
inches and is 12 inches long. Irén spikes extending in
the average 1'% inches from the wood ‘are driven

*From “J.ournej‘s‘in North China,”™ by A Williamson, London,’
1870, ’ .

=



through the frame and the extend-
‘ing points clinched. -'The single .
handle is abour ¢ fest long.. The
end of the handle is inserted into a -
hole in ¢he shortest crosspicce of .
the frame and then passes through
a hole-ip a piece of wood which 15
mortised oppesite  end
crosspiece of the frame and extends
fiem it upward at right angles o
the plane of the frame. Where the
Randle’ passgs Lhmuﬂh that hole it -
is kept firmlv in plice byoa wedge.
After the rice-fields have been
plalite(f in. rows, always six plangs”
in one hole, weeds (rrm\'m& be-
tween the plants are pylled our,
thrown,down and pushed under the mud bv stcppmg
“on thein and after this has been .lCC()]Tlp]lShCC] the
hand-harrow is applied to get the muddy vrmmd be-
tween the rice-plants smooth again. The 1mplemem

15 held with both hands like a rake, by fthe landle

into the

plants. "\.\ e F
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pole, and passed back de forth bet“ccn tht rice-

Weed Scraper. —This tool, Fiu')q s -clpsely relared
to the hind- har.ow/uss shotwn. Both are used for the
same purbose, tz/{mooth the sgaces in” the ivbndared © 7
rice-ficld betweédn. the mets_ ‘The weeds: growing.
there are pusied under ‘the e with the feeg or-
npullcd by s,fnd and puahcd 1de[‘ and then' the wol  «.
hown comes into play to Afhooth again®the ground
,/betwccn the ricg-planss.
-/ There age various forims.of «
this tool according to dif-/
ferent The
a “pole

districts,
handle,
about 5 feet lonU, is split; ™ .
and halfway up, aj theend - 4
Y of the split, fitted with a ¢
ferrule to preven: the split
fromt extending. The ’éwo
f(arkln-r ehds thus- f(’frme;i
of the pole are wgdg&d
into the sockers uf tl;c fool,
as the pleture p} 1ly
“shows, s The ltlLUlhﬁ{)[ the
iron blade along 4tf edge is
1344, incfivs. Th,L photo-
‘ormph‘ was tak 3\ at San
, which ligs m fa-
mous  rice-pr duunu dis+
_ trict of Northern Anhwa. -
= Wfft{fﬁ%é{iHOE.—Fig. 9o
" shows A avrought  jron
wuclmw éoe. a modifica-
t[he ordinary hoe.
| manaer of fasten-
hdndle and angle

wooden
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of brldc.wlth the handle is the same, only the, biade
is fattened out like a broad-axe and the edge is kept
quite sharp.. Weeds on the felds between thc vege-

ige, elg., are cut off rather than pulled out with
this, hoc, by sliding the blade close to the ground with
: slrokes toward the body of the persor? handling the
“ingtrument. The weeds thius cut-are not gathered but
- left lying on the ground to dry up and perlsh The
handle as in- most of these instruments is about 5
feet long. The distance from-the edge of the blade ro

point to point. on a; straight line 814 inches. The
thickness of the blade is % .of an inch, tapering o
the sharp edge. The photograph was taken in the
«Native City of Shanghai.

t Chinese Rakes—1I had looked in vain for a_long
aime for Chinese rakes, and had almost come to the
‘conclusion .that they did not exist. Here, however,
they are, Figs. 100 and to1, one*with iron tecth, and
the other with jwooden ones.

“ the pigtures, This part of the country is given mostly
to the cul_{iv_fion of ricef and in connection with it
the rake is used for weeding. The one with iron teeth,

———Fig 105, consists .of "—h.mdlc ending in a wooden

- teeth are.driven. Their ppints emerging on the upper

— . _roris similarly constructed, but here the inserted
teeth rest in blind square mortises made with a chisel.
The frame holding them is of soft wood, the teeth,
" however, are of a close-grained hard w m)d.

- Bamboo Rakc: he bamboo rake, Fig. 102, photo-

.

ables and othcr cultivatéd plants as wheag, cotton,

its eye is 478 inches, the cross width of the edge from

" T gscong,

/ ,22
[ found thém in ex-
. tensive use finglly in northern Anhui, where T wok/

side are clinched. The rake with wooden teeth, Fig.. -

gra;’)hcd. in Anhwei, is common: to most provinces
. - i .

-

years “this type has heen im-
ported to this country by enter-
prising Japanese and can now be
‘bought in any lnrglwm sl)op
The one we show,’ howevcr is
i more primitive _ﬁpc and ex:
hibits the wonderful possibilities
of bamboo. ThL whole  toal
handle and prongs is mude of
ane piece of "bainboo, with.the
exception of 4 few serips of
wickerwork likewise of bamboo,
which’ hold the prongs in their
proper  relative The
Cstem s ~;pli"t tg form the six
- prongs, nc] wmind ar the split
mth a withe of bamboo, prcvcm farther splitting,
and the ends.of the prongs are'bent, over the fire; to
form the t_eeLh of the rake. Thc structure is elastic and
d(lmlnblv fit for raking out’ the straw of threshed
grain. In autumn many children can always be seen,
armed with-stuch a rake and a basket, gathering up
dead leaves and little branches for fre-woad.

~ 1 *Shanting, where bafboo does not thrive, sim-
“ilar rakes and hay-forks are formed of one piece of
wood, from the insect wax tree (Ligustrum lucidum )
previdusly described. ¢

§ickles-2Fig. 103 shows three sickles as used in
C,kleklang province. The photoomph was taken at Sin
near Ningpo, (A4) is the serrated sickle used
fpr harvesting rice. The blade from- shaft o pointed
¢nd measures on a straight line 614 inches, the aver-

positon.

N
b c

Cross-piece with “drilled ho]cs into which the drgimr——v o

-
¢ /

! - )

where bamboo 15 grown. Of late ™
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" Chinese scythe. The bunch of clover cur with each-
“stroke is carried up into the air with the blade from

. .which it drops when the scythe is swung downward

for the mext thrust. The plant with yellow flowers

~being cur with this instrument seems to be of second-

ary importance. From observation in various parts of

. Chekiang province it appears that real red clover.is
" also cultivated extensively for cattle-feed and reaped

with. this scythe. The pictures were taken at Sin

Tseong, Chekiang province.

THRESHING AND WINNOWING

in the feftle regions, around Ningpo, Chekiang
province, well-watered by d network of canals, of all
the grains, only rice is cultivated. The fields are as a
rule divided in parcels of one mou (6.61 mou is-one
acre). The rice is planted in rows, six plants in cne
“hole. The reaping, done with the serrated sickle, is
closely linked with the threshing” When the rice is
fully ripe, ready for cutting, the farmer proceeds to
the field with the sickle and the rhreshing-box fully
equipped. Six of the individual bundles (consisting
each of six individual plants) are cut and laid down

.é ' -

Frc. 103, Sevrae witi HanpLe.

SCYTHE,

on the ground. When all the rice-oh the whole field-

has been cut the threshing begins. The threshing box,
Fig. 107, is put on the feld and the two reapers take a
sheaf (col]sisting of six bundles of 36 individual
plants} ezch and hit it nine or ten times against the
woeden-frame; Figs. 108 and 109,.in the threshing
box by which action all the grains are loosened from

" the ears and dropped into the threshing box. The

farmer is not aware that he hits the sheaves a definite
number of -times agains: the threshing box frame.
When questioned the farmers would answer that
they hit the sheaves until all the grains are dislodged.
But actual counting revealed that some always hit the

sheaves ten times, others always nine times. As the

work progresses the threshing box is slid along the
field until -:all the sheaves scattered over the feld have
been threshed. When the threshing box is about hali
full the contents are scooped out into large square

“baskets woven of bambceo splints.

Fig. 107 shows the fully equipped threshing box
with the wooden frame, not seen, and its protecting

‘screen for keeping the grains of rice from falling
beyond the limits of the woodgn box. This protecting’

. l . Y
screen is a mat woven of bamboo splints, reinforced
2

e




- with vertical bambog stays
which are bound to the
fabric with strips of cane.
The mat which is 6 feet 6
inches wide on top and 8-
feet on the bottom circums
ference, 1s inserted into the
box. - .

The wooden slatred
frame against which the
sheaves are struék is shown
in Fig. 108, The overall
dimensions are: Length on
top 3 feer 7 inches, on bot-
tom 1 foor g inches. Its
height is 2z feet 4 inches.
The  center-piece with
grooves to receive the
wooden slats is curved and
bulges the slats forward in-
the center. The¥ various
parts of the frame are held _
together by tencn and mor-
tise and bamboo nails driven

'in so as to pass through
mortise and tenon. The slats
are ong-half of an inch thick

and about 2%4 inches wide,

pointed at both ends w0 fir
into round holes in the side

CHINA

AT WORK ., !

pieces. The frame is of soft wood 3 inchek thick, the
slats and centerpiece of some kind of hard woud.
The centerpiece is naturally. curved. " The art of bend-
ing lumber 1is not known. Only baniboo the Chinese
know how to bend, by subjecting it 1o heatl‘i'n an open’
wood-fire. Co |

The wooden threshing box, Fig. 109, 1§ composed

" of four slanting side walls and the botont, Two of

the side walls are strengthiened on their outer edges
by half-round ribs, through which mortises are cut to
receive tenons, which are projections of the twe other
side walls. The upper tenons are wider and longer
than the others and serve as bandles for the whele

box, o lift it or slide it along ea the ground. To

facilitate sliding thereare attached two rulﬁers on
the botwom of the box. These funners, one of which
is seen on the frone bottom margin are slfripsiof hara-
wood 2 feet 6 inches by 2 inches by 1 inch. They are
nailed 1o the botwny with bamboo nuils, ss that the
box rests on them, the onednch side facing the
ground. The direction Bf the runners is'w rifht afigles
to the inserted frame, and the djét;liice berween the

LY
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- _strips forming the runners is 2 feet. To the side wall,
- FE—
showing full\r as fdeing -us, i Figs
hardwood is attached, with a groove on that side
which aburs against the side wal thus forming an
eye, through which passes’ a rope. On the opposite

* side is the same arrangement. To carry the box a

" bamboo-rod is passed through the loops of these ropes
and the ends of the bamboo-rod shouldered. The box

s square,- measuring 3 feet 10 inches on top, 2 feet 6
" mchc’s on. the’ bﬁttom Its height is 2 Feet 4 mches.
T‘he thickness of the boards 1s 1 inch.
+This 15 the usyal mode of threshing rice. Usyally
- the screen rests in the wooden box, in other places [
saw the screen used alone, without the box, propped
~.up upon a large bamboo mat upon. which the grains
_ca]leued .
.27 For comparison T shall mention a contrivange with
" -which the Japanese remové the rice grains from the
sheaves. The heads of the sheaves are drawn through
the teeth of a metal comb or hetchel held in a fmmc
and the grains drop down in a basket standing under
;- :the frame. The same principle was made use of in a
Lcart, drawn by oxen or pushed by hand as described
by Jny, for reaping grain directly from the plants

tag, astripy ol

108. Chinese THREsHING Frame. ) o -

standing on the field. A simdar apparatus was used
~hy the Pennsylmnm Germans ih Bucks County, Pa,,
U A5

In 2 Swiss publication (nene: Sammlung

cconomischer Schriften, Zurich 1732), it is
related that a certain Francois Pellet and his wife, a
peasant from#Se, Lisre {Aubonne), invented such a
_contrivance for the reaping of clover seed. Even if we
doubt that the clover reaper was invented by these
people, this account allows us to believe that the
Bucks County “stripper” did not originate in Amer-
ica, but was brought there fram Europe. In Australia
a_Marvesting machine, called. stripper, -is used which
strips the grain from the head of the standing sheaves
in the field. Here we probably have again the same
Arinciple as made use’of in the contrivance described

" by Pliny, and as underlying the. ripple for remaving
the seeds Trom flax, broom corn, etc., or the metal
comb as used in the Black Forest in Germany for
gathering blackberries.

Ordinasily the threshing of rice in China is done in
the manner described. There are, ho_wever, varieties
of rice produced by poor seil which de not grow very
high, and it would not be very effective o use that

until about. 1860, under the name “clover-
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“method of thre the ‘neighhorhoud
with o fAail s

a\-.mﬂh. is ‘composed of six

threshed

“shown in Fig. 0

Bamboo -strips, and . %y inch’
togethier- by three- cross
braces of wood upon swhich the six STFIpS are - laid,
Thongs of )Jt’*i\m previoudly soiked in water \llldl
swith slitsain thu: md\ are huokul over the ends of

thenL \\nuclcn cross braces, When the h()ll”\‘ got dry,
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atone end of [hg s\\mUIL hias 18 v mmlcn LE]L] extend-,
Ting 3l inches, and tumnmtu'im a l\nol Over _this.
exteénsion passes” thie loop of the flail hdn(i The..
hmdlL is 1 bamboo rod 3 feet long and 1
inch in diameter.

5 inches
les end - has bedn bent over to form -
a loop i which this woodén pin extension of the
it ts-Beld in such o position chat the aurhuc over-which
stretchy the pigskin thongs comet “down’ upon the' 3
rmaterial to be Lhrmhu] The rhruhlmr i.s”dnm upmi_- -
L|1L around 1n the-cotirt of the ]musq, which is usually '
- Taid with f: wstones. The tuse of the ﬁdll
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fng-wheat and the pods: of after LhC\,
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e h w Ka Too near She 111”11 Al
" The \\Uml:.n cub used in w JSIHhU d()thu .

wrr(mth as mentioned above, Tio
f he \\

(see Fig. 250) is also employved ac dmes o -
- the province of Chekinng for the beating of -
of " the: Chinese  oil- mblnwc.
to) rccc.J\-‘u’ [llL .,stu_l. In -other

H;iidl, b_ul_m _tl‘fe

the ripe pods
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pm\mu.s this is dom with




the north to describe an 1mplemcnt aLm to .our
~flail,
*In Sha Ho, Kiangsi, I photographed anOther type '
of flail "which is shown in Fig. 113. The handle is 5
pean pe g.mts thresh wuh the ﬂall No mattcr how - feet ig-inches long. Eight bamboo strips rest in a. -
many ar’ few Chinese swing the flail; one pcrson will *‘mortise of a board 74 inches long. The bamboo
~always Brmg down his ﬂall after the rest have come * strips are 25 inches long and about Y, inch widé and
n-with theirs together. This gives a- peculiar  held dpart by a rope interweven over and between_r
sound like .hcavy imp:}ct foliowed by its fainter - the strips as shown in the picture. :
echo. -‘ In northern ‘Anhwei, in districts given up mainly
Thcre is a word for flail.in the: Chmese language.  to rice “cultivation, thé whele process of reaping,
_ lt is p'o p'a mu and contains the elements of rhythm,  threshing and winnowing is usually carfied out on
y sheratch or dig out; and. Wooden jmplement. The word. - the helds. One field about the area of a mao is cleared
suggests thc rhythmlc thrcshlng with the ﬂa1l o re- - of the Tice, ron:d smooth with a stone roller (see Flg o
over the nram. and is uscd in. the whe LT glons of .'114), and left 1a the sun whlch bakes ir as hard as. .-

CHINESE FraiL.Anothér view of the samé instrument shown in Fig. 111,
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sun-dried brick, The feld forms-thus an ideal thresh-
ing floor. I.
The stone ml}er in Fig. 114 15 25 inches long and |
g% inches in dnmetcr The wooden frame surround—
ing the roller is 32 inches long and 18 inches wide..
Two wooden pinsimortised into the frame and pro-
}ectmg therefrom into socketsin the roller-ends, serve
‘as an axle for thctrol]er Tl}gy{_mst—rfr‘g")nc dcep
holes in thum&e—ﬁi"rThc frame is held together

Dby S tivisted rope WLth a toggle, similar to the tighten--

ing, of a saw-frame. The toller does notetaper. In
order to make the Eurnmg easy when dragging the

~.roller around.in c1r<fular fashion, the rope to.which
~ the animal is hltched is fastened to the frame, dway
. from the center, as dan be seen in the picture. Thus
‘the roller has o follpw a creular path. The picture
“was taken near Sha

Ho, Kiangsi.

~ The sheaves are spread out and the same roller,
Fig. 114, is dragged oyer the statks. A zebu harngssed
to'the roller is showniin Fig. 115, but it must be 'said

“that the threshing flogr in this pu:ture is spread not

with rice, but with tHe .stalks of a plant yielding oil
seeds. The method, hawever, is the same in this case
as with the threshing bf rice. The shhpe of the roller
varies. The one for sn‘ioothmg the ﬁcid always has a
smooth surface. For detual threshmg\the surface is
often corrugated. An éxample is shown in Fig. 116,
At times the stone ro lkr has the shape\ of a tapering
eylinder so that it may be easily drag%cd over the

of Tsao Hsien, Anhwel

Fig. 113, CHiNess Fran.

sheaves in a drele. Figs. 115 and 117 were taken north
provirce,

After threshing the loose sheaves are gathered up
by - hand and the remaining grain and chaff are
thrown up into the air with winnowing shovels as
shown in Fig. 117, when the wind zakes AWy Same

e

_of_ Wﬂer cleaning,’ the grains are

shaken through a riddle held up high, and again by
aid of the wind the grains are separated from the
remaining chaff. - .
The winnowing described.later in Figs. 11§ to 121,
1s done*without shovels, in fact in Chekiang to which
the description refers, winnowing shovels such as
those we show from Anhwei-are not known. We
could not persuade the peasants to have the two
specimens-in Fig. 117 photographed while winnow-
ing, and. finally had to be content with taking these
Ptwo pictures, the zebu with the roller and ‘the win-
nowing shevels. .

In this district, Anhwei, we found 2 curiots popu-
lation. Their own tradition is that they aregnon- -Chi-
nese. The only unusual thing we noticed was%har the
wémer-did not bind their feet. It was a delight to see
the healthy barcfopt women work jn the fields,
dressed in blue trousers rolled up to the knees and a
white coat which reactied a little below the hips. For
a head-dress they wore A blue or white cloth shiclding
the forehead with the tied-up hair exposed.

The winnowing machine shown in Fig. 118 is '

-4
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Fie; 114. Rowrer ror Smoorinxe Our-Deor TuresiNg I1.00m,

_-built up between‘ four posts whlch also form the feet
*upon whlch thé grain fan rests. In the body are two
~distingr comp.lrtmentq separated” ‘by a pariition with
a rect.mgular opening measuring 13 by 11 inches.
x,One cempar[ment shaped inside like a ‘deurmrdying=~
“on its side, contains the fan. wheel with four blades
mortjsed into a square axle. For the air intake serve
two circular holes, of 11 incHes diameter, cut in-the
sides of the fan compartment; One can beseentin Fig.
118, the other is on the oppome sidé Corrcspo'ldmu g

into the sidewalls of the grain
fan. The very fainty seen ex
tension on one side’ is prolonged
beyond the: sidewall (sce Fig.
118) and a bamboo stick s igg
serted into its ead ar right angles®
This stick can be placed upon dif-
ferent noiches in the outer upper
side of one of the fan-legs; to reg-
ulate the flow of the grain. When
the stick is in.a horizontal ,pdsi-
ton the opening uader the
hopper is clbséd. The chute at the
side of the grain fan starts from
within"at the left sidewall of the
fan compartment, and is directly
under the path of the grain flow-
ing from the bogpcr Inside and next to the left of this
chute, & an opemng in the bottom of the grain-fan.
The hopper is first filled with the hullcd rice, the
fan set in motion by a man turning the crank and the
grain et fow by apening the slot under the hopper.
The grain passes threugh the currenc of air created
by the fan, and the light ¢haff is blewn across the
inner compartment into the hood hung against the
opén end of the grain fan, whence it dmpa down into
a basket under the hood. The sound, heavy grains of

_this. By+erning—theSamwith e me\, =11r s btown

inte the ather-inside compart-
ment, which Is open on the
left auter side, over which a
‘bamboo-woven hcod, open

at the botiom, is hung up.
This hood diverts the draft of

air into a downward direc-

don. On top of-the grain fan
rests a funnelshaped wooden
hoppeér which terminates at
its bottom 1n a rectangular
opening ¢ inches long and 2
inches wide. " The shelled
grain passes from the hopper
through this and 2 .similar
opening coinciding with It, in
the top of the grain fin, into

the path of the drafr. This _ .

openipg can “be varied or
closed by twisting a wooden
strip or shutter, he]d immedi-
a?tely under the opening on
gach énd by extensions fitting

w

&

i
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e nihl Cinsee Thresinse Rovler o THy

wined.,
higher up on the wall
usul for fuel.
. I

e s
— ——hepper, tmﬂccmrhc current _of air,
chute from which the\ slide inro a basket. not here
shmm set on the floor, by the side of the grain fan,
“Srhaller grains of rice and any impurities intermediate
mn wmgha between the good ricd and the chafl are
blown across and away from the direct line of fall,
miss the chufé and fall through the aforementioned

hele to the left of it in the bortom of the inner com-

partment of the grain fan, ppon a mat spread on the
ground.

SitoveLs, !

CHINA AT WORK

- CorRUGATE D VAR ETY
.. - shown a corrugated stone roller in front of a peasant dwell ing. Back of the table
The Tisé wall in"the backpround shows the crosion
are excrenents of cattbe which are thrown up
The picture was uku] un 2 hide Lirm .i!_1_<_:m4—,+r"( T’_L.‘qul w1 omiled from 8

into the

Soaerianes Usen vor Timssinse Guars. Here i
1 garment 15 oseen flutering -in the
of rain splashieg up against . The two L1nuL1r disks
against_the wall fop_drang e
San Ho.

Larer on thes
Anhwed,

top uf the lmu WIS 3 lt‘Lt 2 mches. the lcngth i tﬁet
3 mcheq and the widthé18 inches. The diameter of
th#fan wheel i§ 2 feet 4 inches. The square axle is
reduced 1o vound pivots at both ends, one half inch
in diameter. Thg crank 15 attached to the end of one
of thesé- pivors;: as shown in the p,homgruphfThe
grain fan is used for winnowing the rice after thresh-
ing, after hulling and after polishing. IL 1§ constructed
LI][U’(.l)\ out of \\uod

- Phor [armers, whe cannal alford
the lusury of the griin fan, shown
in Fig. 115, separate :Lhe chafl from
their hulled  grain ib\-' the time-
hotiored process nl winrowing, On
a windy day one. man holds up
arms a riddle
the one here showr in Fig.
shakes
throwing the contents up. in
Thiv carries off the
chatl and the grain drops straight
hasket  of

“with outstretched
like
1ig, Alled with grain, and
it hy

-4 .
the . wind

down tnto a shallow

I



abouf 4 feet in diameter and with edges
about ¢ inches high. Anpther man scoops up
"some more grain from a large basker, (like
. the encs seen in the background of Fig. 63), 7"
with® scoop similar 10 the one in Fig. 120,
e UL S er, Us_the_riddle..avhenever it...
gets empty and the remaining bits of chaff’
have been blown away by the wind.
- The riddle 1n Fig. 119 is made of split
‘bamboo strips. For the binding around the

~edge strips of cane are used. The meshes are
/16.of an inch square in the average and
Jthe diameter of the whple riddle is 2114

inches, b )
. The grain scoop for winnowing, Fig. 120,
is, about the lurgest used on the farm. The

riners hive whole sets of them of various
sizes, one fitting in the other. A nest of these

contains as a rule siv scoops. The one shawn
is “a’ foor high at the back and measures
Hfteen inches across the scobping edge. These
scoops are made of split bamboo strips and
the binding around the edges is of cane.
“Bamboo can not be bent more than to an

Fig. a1, Winxowing Macinive,

—angle—ofminety~degrees without brgak™ —
ing. That is why strips of cane have to
be used on the edges’ Thicker strips of
bamboo like the ribs.on the scoop in Fig. -
120 are bent in the fire which softens the
fibres to"such an extent thar bending will
not break them., When cool they will
keep the shape . intg which they have
been bent. No shovels with long“wooden
handles are used for handling grain, the
scoops described taking their place. As. |
I stated in its place, under Fig. 117, the
winnowing shovels there shown, were a °
surprise and only found in that par-
ticular part of Anhwei.

When winniox-ving threshed  rice
which-has not yer been hulled, the pro- -~
cedure’ is somewhat different. Then a’

large-meshed riddle is used jerured
in Fig. 121. O ati holds 1t up and an-

other stepping upon a little bench, aboutr ~*
a foot and a half high, pours into the -

T i ) ) . - riddle a. scoopful of grain whichewms™ = ¢
- Fie. 119. Riovre, - [hl’OUgh with i]tljii/iwg,/ the _bits of f’}
- e = o
. ) P
- o
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be sold, or storing.it in

webden bifis, if it is to be
. Kept-for home consumption.
K/The blade of the spreader is
a board of pine wood 13
inches long, -5 inches ar
greatest width, and 3%
inhes thick. Crossing the
grain of the blade a bortom
flared groove; wider -at the
base than on top, like a
doverail has been cut, and -~
the lower end of/tbfr‘liiﬁg
handle, cut to fit tHis groove,
is driven home tightly. No
glue or nails are used to

hold the handle in place.

POTATOES

The Chinese cultivate
various plants which can be
classed under poratces.
There are several species of

T
*

. sTaw

chind. The first mah
o must kegf the riddle~ at-a—certain __.
heighgfin order that the swiftly run- 7 ¥ - .

ni#g grain may have the full benefn ; Wchy 7N g oY -
#of the wind. The meshes of this ; -
riddle dre eqhilﬂtcral triangles, cach
mesh measuring about 34 of an inch.
This riddle is made entircly of split
> hamboa strips, wid s diameter s 22
inches. The distinction between
merely threshed rice and hulked rice
~will be made elear by descripticns

of huiling rice, Figs. 143 to 150. All
these  phowographs, pertaining o .

. winnowing, were tken  in-Sin
Tseong,

$Tang province.

TAfter the grain -rice or wheat,
has beén “harvested, threshed apd—
. ) . . N " _1——‘—/ B
wmnowcd it is poured-apon bamboo -
_ matsdaidon the ground, and spread
-7 with the spreader shown in Fig. 123
: The purpose is to get the grain
“ . thoroughly dried in the sun before

filling ir into burlap bags, if it is-to |

A




taro { Colocasia), or yam { Dyoscorea),
and a sweet potato ([pomora batatas).
Most intefesting is the use of the
Solanum twberosum, our potato, with
its claim of An:mric.un ancestry, which
“according to”G. A. Swart, Chinese
Materia Medica (Shanghai, 1911},
was kndwn and eaten by the people of
‘the Liang dynasty which flourished
“from g0y to D23 ab. At that ume the
tuber was called ¢w yu, earth root. It
- must have fallen into disuse, for more
recently it received the “nyme . Yang
+ " shu, foreign tuber, becatse it ixd been -
reintrodueed, at least in eastern Chilr
by foreigners, according to some dc-
counts by the Jesuits. o
In the districts between Kiukiang
and Nanchang, the potato used and
eultivated i a taro, Potatoes are nob”
“planted in big fields like rice or whear,
- their cultivation. is similar to the rais-
ing- of. vegetables, Small and irregular
patches along the roads and dikes are
allorted, to them.
< An unusual basket shown in Fig.

" 124 is used in connection with harvest-’ . : : e
. thes " this imopl Fio. 122. RIDBLE For Wikyowixe Hurten Rice. The riddle Fig, 122 made out bf e
mng ¢ P_O _atoes, L8 ImP/SmEm bamboo and bound on the edges with strips of cane has a diameter of 41% inches, 7
serves two distinct purposes fot cafry- the mesh is square, one side mcasuring in the average. %3 of an inch. -
. . - . L -
ing the ‘potatoes home from the field T

- and for convenienty washing them. Women usually  pole, wend their \iﬁy to the nearest creek or pool of
go out and gather into the basker a supply of potatoes  water. Helding on with Qn«;,haﬁa;.{tfo the pole and
for @ meal or two, and shouldering the load with the  with the other graspigg € rope agtached to the con-

- basket over the back, merely holding tightly to the - trivance, the i:nn‘ﬁ"c/r.%c\ﬂKtmsl_;/e‘['in the water. and

I

- -
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Fis. 1z4. PoraTo Basker.

move it vigorously back and forth until the poratoes  a pine tree, cur/and smoothed, but with a number of
are freed from all dirt and perfectly clean as if  radiating branches left projecting from one end of the
sc_rubbcd wi brush. After this the load 15 wken™ pote. These branches are uscd_\as ribs and bamboo
home, ready 1o be prepared for the family meal. splints are” woven around them to form the basket.
The length of the pole including the basket is 57 A square opening is lefr at ofiesside {or inderting and
feet 8 inches, and the diameter of the basket 3513 withdrawing the potatoes. The photograph was taken
inches. its length 25 inches. The pole is the stem of  in Sha Ho, Kiangsi Province. The basket helonged
' ‘ to a young peasant who served. as

S Tour Tocal giiide,

i

PRUNING

In Chekiang as well as in
. Kiangsi T saw late in autumn
trees entirely devowd of folage,
but covered with white berres at
the ends of every little twig. The
“irees stand usually alene along
the roads or the banks of-tanals
or rivers. The wree is the Stillingia
sebifera, or tallow tree, which is
quite common 1n Cf:'m-'ml"(f[li'n.ﬁ.r;
The berries consist  of - three
Jeernels” which are coated  with
white vegetable tallow, Near Teh
Angin Krangs: provinee, [ noticed
puisants  cutting  litde - branches
loaded with berries from the tree

with the aid of the msrument

: - oL n . L - .
. sl ress Preseve Tleos, ! shown in g, 125, The iron part

2
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las a concave cutting edge and is fastened with a
socket upon a 13 feet long bamboo pole. The litte
branches are cut with an upward thrust of the pole
and readily yicld to the shurp edge of the instrument.
The greatest width of the blade is 534 inches und the
‘distance from the bend 1o the point of the blade is

5.4 inches.

One'ﬁoy' ok the coiled- rope in his left hand and -

with a sure aiin threw the stone with his right hand
up about 30 feer over a dry branch. Hé then jerked

-the rope, the end of which he retained in his hand,.

in such a way that the overhanging rope end, with
the stone attucHed, wound around. the branch it wis
hanging on. When next he gave one mighty pull, the

s Fic. 135, Ovenssgor WHEEL oF a GrisT MiLL.

. The separation of the rallow from the berries is an
Industry in ieself and will be described elsewhere.
- This vegetable wallow is used extensively for making
the candles seen in Buddhist temples from which
.candles made of animal fat are excluded. The picture
*was taken 2 {few li west of Teh An in Kiangsi
province. .
An observation on that same excursion furnished
2 good example of the use of a maost primitive method
side by side, one might-say, with a highly advaneed
contrivance. For the gathering of dry branches our of
lofty trees, curiously enough, the pruning hook is not .
used. We saw boys on Such an errand equipped with |
2 long rope o the end of which a stone was tied. The
dexterity with whicl ft was handled was astonishing.

_branch broke off and cume crashing dowil. The *

whole thing was done so cleverly and with such a
sure hand that we stood amazed and warched the
procedure for quite a while. The bo¢ went on, and
one branch after the other came dgwn with never o
miss. This procedure was new
térpreter alike. I ‘never: saw it il
China. g
WATER MILLS /’/ .
i .
Fig. 126 shows an ovérshot wh)ei%' the diumeter of
the wheel is about 5 feet and ¢
axle 6 inches. The axle rests on/( crods beamand 4§

.held in place by wedggs enclosipg the place where it |

is to revolve. To lessen the wgar of friction water is

:
s ya

-

o

o me and my in- -
any other part of” «” P

diameter of the .~

e
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conducted thmuvh a small h'lmboo gutter, impearfectly

shown white in the. picture, leadmv from the main
sluice onto the top of the part of the axle which
revolves upon the cross beam. Between the wheel and
the bearing of the axle a tripper or wipcm is inserted
for operating a trip-hammer, not seen in’this picture.
. This wiper consists of a stout” wooden picce about 4
feet long, passing through a slot in the axle. On each
sidé it axtends about 1Y feer, and when the iwheel
Tevotves izaises and drops the hammer twice in one
revolution.” The, ~other end of the tup -hammer s
shown in Fig. 128 o

Fic. 125 Tie GRINDING SToxes or a Carvese WaTer-Ruy GrisT ML,

9

The sluice has a gite which
can be raised from the inside of
the hut by using the. bamboo
poles, seen in the picture, Fig.
120, lying over ‘the sluice, as
levers. The water wheel axle ex-
tends farther backward into the
tilc—cc:\’ere/c]/;l_l%d, where 1t re-
‘»'(}I\"CS_/"(I/E}OH Canother  wooden”
support not.seen which is like-
{se “oiled” by a linde jer of
water led there from the shuice
in a bamboo gutter. The axle
extends somewhat beyond this
second support and holds atics
end a wooden whecl, dbulll 3
feet in diameter, with wooden

cogs around its cuLumFuane?
'-TllesL COgES engage 11}1/0 cogs of
a similar  wheel #xled hori-
zontally tpon the/,f‘/spindlc of a
grist mill as shown in Fig. 127. -
The spindle/ or axle of the
top millstom;;’/a round. wooden
beam, rests/vertically on a hori-
zontal bridgetree or lift beam,
and thghice passes up through
stone, or the lower of the.
5 “millstones here shown. The
rwupper spart of the spmdle has
”beul squared g “fir into the
square hole of the runner or -
upper milistone. Te keép s
position tightly on the spindle
wooden \\edgf_s are driven in
between the square sides of the
spindle and the sides of the hole
. in the runner. The brlgﬁ_‘getree
can be raised and lowered to-
vary the distance between the
stones, One' ¢fid of the bridgetree rests in d dertical

stot of one of the uprights of the frameweork support-

ing the bedstone. The orifice of the slot is longer
than necessary fo hold the bottom end of the bridge-
tree, and gives room for it to be raised up in the slog

by driving a wedge immediately under the bridgtree.

When the bridgetree is raised, the vertical spindie
résting upon it together with the runnper will like-

“wise be ramsed, and the distahee between the mill-

stones increased. Fig, 129 shows this arrangement

- fairly well, also the counter-gearing which transfers

the motion of the water "wheel to the cogged



wheel pn the vertical mill-
spind}c.'

The millstones in Fig. 127
‘have a diameter of 26 inches.
. The upper one h\s a side eye
Cawdy: from the medie for pour-
ng'in the gr ain tp be ground.
The lower -millstone rests im-
5‘m6_\’63b]y upon’ a wooden plat-
viform and the spindle turning
onl) the upper stone revolves
verucally through it i a round
. hole, Jd\ed o prevent leakage
'f_.gr_ain. The ground particles
t'drop  fromi the open outer sim
of the stones in the udt of grind-
. and- fall, upon the platform.
The! grain usually ground in
hese mills is wheatt e
“The tri’p—hammm;adexj,ice' i
128 performs the work! off a
“epestlein polishing rice. 'lr Is $im- 3
Jlar 1o atuon 1o the Ulmw pestle
“described under Flgf 155. The
“hammer head or pcs[le is a solid;
piece of stone mortised into the
wooden shaft. Irs Ieagth is abaut
3 feet. W hen»m)t in action the
pestle-énd is huig up 1o the
rafter by a rope. The stofe bowl
with a clear opening of 20 inches’

=)

in diameter is set into the
ground,’ N
“Thé bridgeiree, Fig. 1),

. the, horlzonmi log wedged into
the bogom ﬁlm in the frame-
,\xp_r}\ post i the middle fore- .
A ground, | 'm;'d running | directly
e baa.kward an the p;uure The - - Fe
spindle w l'lh the honzomal cog- ’
- wheel resls vertically upon its rear end as (Lscude

under Plg 126, The millstones ares penetrated by this
nearer the spectator than they really are.

In one mill T saw a large wooden trough with 2
cradle inscrred for bolting Hour rather lficonvenienty
near the millstones. Fig. 130 shows this ¢ adle with-
‘out the trough. The trough itself is simply 4 b ong
wooden box 2% feet high, 3 feet wide and 7 feet

- . , ey

128, Trip-Fasser Prsvie

SPlndlC,.JllhOJUh they scem pushed out of place antd

long. The edges of the two long sides of this -{mugh' ’
have notches into which the cross-arms of the cradle
ht. The cross-arms are the piviits-about which the -

. "
rar PoLismisg: Rick,

ATTACHED 'i‘o A Cll‘I\'liSl{ Grist-MiLo.
cmdle mci\s to and ho The fmnuworl\ c\tmduw
upward oh the right hand side of Fig.
divdle for rocking the cradle. The sq ware or rather
oblong box with g cross-piece in thc center for a.
handle, has a fabric.hotom. The grmt is poured into
the box and by, rocking the ‘cradle, the four is
bolted..” ’ . -

When ‘taking this picture in a grist-mill beyond
the confines of a small village in Chekiang, I was
surrounded by an unsympathetic crowd who"had fol-

130 is the

“lowed from the village. Not until 1 had sent back

irito the village for the owner to get his consent, could
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AT WORK
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fuvess Guist-Min.

Stoxe (RUxNEr) N a
i ! ‘ N

i /
1 take plct);lres, .md detailed inforpfation was wich-
“held ditofruhcr

In anbther smill, which was deferibed to me'by a «
n‘!lSSlOl}"il’\', a winnower, as he called it, consisting of a

long_seve, was suspended by cerds from the ceil ing’
ov u;,/a wooden tray, and worked in sgme maifnet bv
a damsel, un attachment 1o the/millstone spindle. This
u‘iformauon gave me the hinf thar perhaps the bolt-
mg device here described m: :,&

have been employed n

/3 similar manner. The pomuon of the device close

T (_,\LLED Bripoe Trex Whogn Lirrs or Lowes¥ THi UpPPer \Ilu_

qh"'
mhortise at the lefr end of this rises the woudcn-rod

*as pedats. The m

if supposed to be worked by
hand—would be eusily explained

cumference, and sticks placed
therein -comld be made to. give
the bolting device brupt
push each time théy passed

Although the. p()leLlr
that. the
of China is
there vast  disurices
this 1s not thé case. In northern
China wheat and hillet pre-
dominate, and the making of
four is well ynderstood. Fig. 131

an
it
ception urii-
versal

persists
Ly H
toodd

Hre

trivance for .slmlung_, the sieve!

‘open, ;as here seen. Tl

" side s closed. .. :

~wheh the flour is being biflred.
I jthe chest hangs a wodden
frimed  sieve, suspcnded by,.a
rope from the, uppér fragnew

of the chesr. Rmdlv o{mncctcd
w1th the sieve-frame {fs a sh.ﬂ\
lﬂU dC\JCC or LlU'l[J[q[' COl‘lEi"T_il‘LO’

with a2 cu

Cof two . wooden arms, p.lr.ll_lel
and  close  together here
seen,. which project l'mnzonmll)r
through a slot in the left side of
the chest. These arms are joined
together by two cross-pins near
their outer- ends,
these  cross-pins  oscillates -a
wooden red risthg from a treadle

- ds

S The- treadle, ¢ round wooden
P  block sbout 30 inches long, rests
beid of clay spread on the ground. From a

menuoncd while a foot beard or erocker passes
thmuuh a sccond mortise in the block, extending
about.g inches on either side. These extensiohs Serve
man working the trepdle stangds with™,
one foot on_each’ :edal pressmu down afigrnately
frst with " one foot and. then with the sather. The
vertical rod is moved o and fro bctween the cross.

pins of the agitator and the mation is Lr‘msferrgd to

26 the mill in an inconvegient curncr—mumvgmcnt-_ "th: sieve attached to th e/a’unator inside “the boltmg

/ﬂ/‘tlig[ wily. The upper mill-.
stone had holes around the -

rice,,
r

shows a holmw chest with a CUJ‘

and -between

con-

where

arrangement resting on the focr. .
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Lo qucfn tones w ]lLll the msll 1§ b(,mcr used. The

- diameter 4 the cuting sur{:accs r,)£ “Hoth gromc—hned

stones,

- inche its dtp[h 1l

of @ inch in diameter and pm}culug % of an inch

trom the center of the lower stdne, as seem in Fig. i57.

The turn- handle i 15 the peg secn prejecting up\\mrd

from the ]'IOAZOfl["Il \tl’lp driven sideways into the
stene’

As shown in qu 157.the iron pin upon which the
top stone turns, 1p;0|tcts vertically upward from the
top center of #he lower quern stone, This jfon pm,
is-round aboye the stories ]C'\ﬁ Belos that where it is
" inserted into the lower skéme, i square, with sides

74 ‘inch wide, Airting into a Square hole cut into the
stone and #h

i

-'\

around the ll)'sﬁl’[@d pin. Upgh cooling [hev become
{"and' cément the iron pin ﬁrmly in phce
he upper stone, Fig. 153; is 5 inches high, Fhe
pl\’UL “hold in the center of its I8wer surfae€ is just

# gl 1nehes, The \Vldth of the trough is 214 .
ﬁw‘hes "The uppee: qtonc, shown_

Id-there by alum. Alum crystals aie.
~T‘cx:dra(l arid swhen liquid are doured inte the hole-

revolves, and has-been made snfooth on the inside -
“with alum. A larger round hele betwken the center

and rim has a diameter of 134 inches and pfsses
entirely through the upper stone to. feed the graid into
the mill. Fo facilitate the grain pnssing between the
UIl]lLl' l‘-' bLlLIL'.lLLb UlL lL-LU UU[L J]db L)Ltll ::UT’I’I(:\"\'ILIJI
enhrcred at its bottom opening as cap bt seen in Fig.
158. The top surface of the upper storie’is cut’ino the
form of a flat dish surrounded by a rim % inch high
te hold thle grain, some 6f which s peuochcally
pushed into the feed-hole
circular cxccfxt on that side '\;vhere' the horizontal
wooden elbow. for the turnhandle, seen projecting
from the stone, is sacketed.

This il was owped by my Interpreter,
acle to orc]er by a stonemason,
al mode of procuring one. It 1s turned by the
handle directly grasped in the right hand,

in Kiangsi and (j]dxuntf provinces; where I ob-

~ scrvcd the use of such a.quern there, are two modes
.

of grinding rice. First the grinding of rice 'whlch
had been roasted in a cast-iron cocking bowl. Tt is

p larUL (‘nmwh to receive tl C‘II'OII pm upgn which . |t ero"asted dry \wthout d(ldlt]On of" any fat or oil unul -

e
e

. This depression or dish is’

Mres™

3

3
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the grains turn shtrhlly brown.’In [l ar state it is easﬂyv
“reduced w four.
The secend mode of grinding is in the wer state.
The rice is soaked.in water over night and then fed
“into the quern and a little water poured wnto the feed-
hole each time more rice is put in. A paste-like liquid

- - Fre, 161t

: . CHINA AT WORK

stuek inzo the side ofsthestone as seen i Fig. 158,

BarreL Bseo 1§ -Marixe Bean CurD.

ﬁlled w’ith wobd J.E‘rht‘,S a clot h Ll d o\ cr Lhem and the

’ pdStt‘pO{.ll‘ed upon | the cloth The- moisture s ‘thus.
= druined off and a dough isleft in the cloth. If the

guantity ‘of dough be hrge the ashes are renewed
several gfmes” fmd the gaste in the’ cloth is kneaded
with the Bare feet by stepping on it. Next the dough
is steamed. A sieve with large meshes, formed by

s bamboo strips, is placed over the cast iron bowl filled

with boiling water. Over this 2 eloth is spread, and
the dough put on top of the cloth. The dough is
heated - and rises. Next it is pldccd in a large stog 2
mortar {see Fig. 154 for an exampleé of one) whcre 1t
is pounded. The assistant having dipped his hands -
in water turns the batch dround, afrer each stroke.

_The dough becomes very tenacious through this beat-

ing and is then réady o be rolled with the hands into
long strips’ which are torn into smaller pieces. These
are pressed into woodcn molds to give them a neat

shapel The result is a doughy cake which is relished
by the Chinese. ’

The querd is pl‘lmdl‘ll}' a. household. utensil, The
establishment where the-béan curd is made also UiseS e
this quern for griiding ke Beans But here a vertical
pole is used for rurtiing the stone. The handle in this
casc consists merely of.the horizontal -piece of weod

with an open hole intead of a pin at ifs end. nto
this hole fits loosely an iron pin driven into the lower
: i B

Il
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" end of the fong straight turning pole. The upper end
.. of the turning. pele rests loosely in an irgn ring at-
i tached 0. cellmg beam ight over the center af the
. QUErn. Thls tur mg devise is not essentially different
. from the one used by the first white settlers in
'Pennsyl\’am.l on their querns,
- Fhe ait of baking is not well understoad by the
: Chmese As the foreoomg shows. theygot ; asdfar as the
dough and the raising of it by means of sieam.
=aven cakes made QE hai,f o3 \\gbewt‘g’ir rice are i use
he crushed gmm is

1

‘Fic. 162,
” . " ‘\-4-5",4- L
apen air for from five to.ten days. It is curious that
the- seemiingly obvious ‘s‘tep'of employing this leaven
for the fermerdtation or raising of dough has never
been taken. Likewise the bake-oveti, so highly de-

e veloped_- as a l{lh'] for porcelam and pottery, is only

e

CE

“lig '39, supplements the account given of : the
_\_J_'l_Q._usehold quern. T represents a quern, with a dif-
ferent turning dttackment, whichis found in most
peasants’ houses in Chekiang and Kiangsi. This
quern s set up for dry grinding of maize, wheat or,

the quern trestle. The two stones are eachriglh inches
“high and 18.inches in diameter. The Jower stone has

iectmg end of this pin fits into a bole of the upper
unnel-shaped hole in the ‘upper stone at

. for the grain, Dlreetlv across t:hﬁ level top of the upper
wooden stick’ is fastened with a rope, faintly seen,

at

This. stlck is perferated at its prO]eetmg end Wlth a-

rice. The ground meal drops inte the basker - helﬂw -
s anironpin in the center fixed. with alum. The pre- .

-Sonte distance trom the center, served as a feed-hole

_stone, and prejecting -about § inches beyond i, a !

5
round hele into whlch Lhe vertical~ wooden down-
turned pin, mortised’into the horizontal tiifning stick

fits. The latter is a forked branch ofa tree and its, .

‘cm]structton sturdier than the "T- shapcd horuont}l
Iturning stick shown 1ir Fvg 145-, The cross handie of -
‘the turning stick’ _mortised “into thc forkends (left)

s held at;the proper height by ropes fastened 16 the -

“ceiling. The turning is done as was descr ]
Fig. 145.2The grmdmg surfaces of both-stones are

‘scored wtth grooves, 11v1ded -into Clght radial tn- -
"angular sectlons which sections fre so- channeled that
the gmmes are parallel to the lelSlOl’l lines. The-

each

t‘rmoves are cut at small intervals so as’ to flk

ParTs OF THE.PREss FoR Makine Bean Curb. -

- . . . .

section. In this manner all the etght divisions wre "

covered with grooves always parallel 1o one of the
adjoining division lines. The basket has a2’ diameter |
of 3 fect g inches and is 7 inches high. The height of
the trestle js 18 inches. The pictures werke taken near
Shanghfu, at Chao Ka Doo. ; 5

UTILIZATION OF S0Y BEAN

The cultivation of the soy bean, Glycine hispidig, is *
of the utmost economic importance to the Chinese.
Rice 1s vsually considered the most prominent part of
Chinese diet, but the soy bean and ifs products should

be mentioned as scarcely less sgeolii the first place there . -

is the oil which is expressed from the beans and used-”

i

‘as foed mainly byjthe poorer, p\ople Its odorvis not.
very pleasantsbug thls is of noconsequence to the-
Chirrese: people. A savoury \'eg,etable is furnished by-
its sprouts, which are a common ariicle of diet. Then
there is the bean relish, prepared with salt and spices.

The soy or bean saute is an excellent condlment and

! seasoning medium which is in daily “use in most

“both ends through holes in the top rim of the stoFe “Ehinese kitchens. It.is a black, easy ﬂowmg liquid-,

W1th (’Iﬁ~ aUree«abl‘E- spice. flavor and if only hghtly

P
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!

“shaken in a vessel covers the sides| with a bright .

“yellowish-brown' frothi Soy. is - experted ~in izlrgc
-quantities to India and Europe, and finds its way into
| ritany . foreign conchments and table 5\;1uoe:, of high
repute. Perhaps the most extensive use of the bean is
. for making bean curd. \
The drred beans are soaked in watel over mﬂht
and then ground wet in the quern ahowni in Fig. 160
S Water s -freely poured on fo run dowll in hqmd
- form. with the ground beans inte the b'lrbfl standing
_umder the quern trestle. The barrel is shown sep-
aratély in Fig. 161. A rturning stick as.in

used off the quérn. ‘The height of the trdstle is 22

N . : A boe

inches. It is shaPed like the letter T and rests on three
legs. Tts long-arm is 3 feet leng and-the shorter arm
m@rﬂsed into it, 25 inches, both arms are’ 3 mch 3
' s%ire. The lower stone 15 held in phce on the trestle
Jsquared pin extending ‘vertically upward trom
‘,the trestle top and resting in a corresponding hole in
thc Jower stone. The dlameter of the stone is 13 mches
The liquid from the beans grouind with waterin

- the quern drips down inte the tub, Fig. 161, a speci-

~-men of coppers work not tootcompon in China. -
- There are projections inside the barrel on which the
pcrforated disk scen on the rght is- madcu‘_o rest.
Over it a kind of cheesecloth of native manafacture .
is_spread through which the ground ‘hqul% mass is
stegined, leaving the. coarse particles behind. After
grlndmg the cloth " is folded over the pulp and the
water pressed outwith: the masher shown on the rlght
" of Figri63. The pulp in [he cloth ionce more fixed -
- with- water. ang' pressed dut a sécond\ime. The resi-
due is fed to pigs or cattle ahd only the Rltrate is used
for makmg bean:curd.
&

.. The

ig. 159 is’

6. 163. Frame ror Herove s Curn,

The barrel shown in Fig. 161 is 18 inches high and
has a diamerer of 20 inches. The four projections ‘on
the inside are equidistant from each other, and 11

inches ffom the bottom. The handles an the outside

are also part of the staves, The wooden disk with four
square holes is 18 inches in diameter and % inch
thick. .

next step ds to add o small amount, of
powdered gypsum to the' filtrate and phen 1o boil the

Tiquid. The boiling coagulates "or curdlcs the sus-

pended pamcles in the water, while the added
gypsum, it is said, aids the process of coagulation.
After -boiling, the liquid with the curds is poured

AnND MAasHER.

back into the barrel. A prf:hm'mary dmlmng off of

the water, now.a kind of whey, from the curds is

doné rather ingeniously. A round, eloie-meshed

g e TR L .
\grom which it is ladled out with a wooden dipper.
Tlns is an une‘«:pectcd ‘reversal of the proccss of strain-

_ing which however works splendidly. The draining

leaves a liquid heavily laden with curds Shich are
ladled into a press, the parts of which are- showa in

basket is pressed into the liquid in the barrel and the o
\gvater oozes, up through the meshes into the basket

Fig. 162. The two frames, one zbove the other, are-

placed upon the grooved hoard, at the right of Fig.
" 163, 4imd-a- dloth is laid into the frames with'its ends
extending. The liquid from tKe barrel -is then ladled
into the cloth until thesarea enclosed by the frames is
filled. The ends of the cloth are folded over the open

top. space upon which is placed the heavy wboden,
‘board, shown “at the lefr @ Fig. 162, which By “itss
weight exerts 2n even.pressuré upen the curds.in the

cloth. The surplus water is thus pressed out and pass-
ing through the cloth runs off along the grooves in

.
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the bottom board shown . en the right of Fig. 162.

This is done in about half an hour, when the press
“frames can be withdrawn from the mass, now. closely
. rcscmbimrf the consistency of €gg ! custard. T'o remove
= the frames the prm board is lifted out  of ‘the- wp
- fnme The folds of the cloth are opened-and another
o larger board: 15 laid on ihe top fmme THereupon the
'whulc framework is turned upside-'down, and the

Fo : o .

frames removed which leavés the coherent mass rest-
ing upon the flat board, ther whlch the eloth is with-
drawn.

To keep the square form of the released curd mass,
four loose wooden strips are laid against its sides and
held in place by, chopsticks stuck into holes in the
board. Fig. 163 shows this flat board With the chopv
A ‘-.gu:ks inserted to keep the four wooden strips in place.
As-his pudding is exposed: to the air it loses its
moistuie.gnd becomes sufficiently solid to be cut into
smaller squires when it is ready for use. The cakes,
3 or 4 inches squll{e arc sliced into small pieces and
" boiled with meats or “vegetables. Poorer people can
be seen with their bcm-ls “BFrice and a few of the
bean curd cakes as a side-dish, m\\ﬁi‘--m{thing clse. The

S . “Te, 164. Lance Press ror Maxring Beax Curo.

cakes can also be dried in which case they keep for a

~long tme. To our taste bean ¢urd ar Arst seems in-

sipid, as no salt enters into its making. Rice Iikewise
is always cooked without salt, and it takes a while
for a foreign palite to get used to it.

Fig. 162 shows the different purts of the simple
press used in Chekiang. "The bottom board is 18%
inches square, and 1 inch thick. The surface is

covered -with grooves intersecting each other at right

‘angles, to allow the water to drain off. The wooden

'-fmmes are 16 inches square, 2% inches high, and 3

inch thick. There are two frames to a press, they afe

" filled level and ther pressed down te about half the

voluriie. The weoden weightboard is w14 inches
square, 1% inches thick and strengthened by two
dovetailed cross-battens. Fig. 163 shows on the right
the ‘masher, used for pressing the water from’ Lhe
originally wet ground beans. “Tts length is 10%4 inches;
the head 7 inches long, 234 inclies wide;

of 114 "inches, the latter is 514 inches long. All these
pictures, . Figs. 160 to 163, were ta%\en it Se Aw,
(Jhc]-_un"

107 .

with a~
rounded bottom. Its pin and handle have a dlamctcr,
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Fu. 165, Cruvise Wing Prss, CoNgraiocren !lm

The \_un\lru\_tmn of the press lostrated v Frg.

structlen. This was ph:)tu- aphed near. Che

the stone weight at the left kept un
. B

The method of muking bean curd
I have -scen pmcmcd in various places. i ekiang
and Kiangsi: Ir is usually a hmmehu}d manufactule
rhe peop!e making itfor their own consulﬂﬁatmn

“In Kiaagsi-t he making -of bean curd 1s often a
spacml industry or trade ang | the people buy the cakes
- from the dealér, who m"an:s them in largé quantities.

A hrbcr press, Fig. 164, is then used. The large bow!
“behind -the press. contains the.curds, Small hcmmr.(l
pieces of-cotton cloth, about 6 inches square, are filled
~. with curd, which is taken out of the bow! with a-brass
ladle. "The coth “ends are folded over, and these
bundle< faid on rows upon.a wooden board, five in
‘A row, ineight rows. making .11&@5(_{ 1er 40 bundles
Anether board is Tawd these
“hbundles; on twop of this, 40 more bundle
—and-so-on writ there are four Tivers of bundle

board. over

bodrd over each, when the pressure s
~hown m the picore.

) The press was phn[ulrrnhu! at Sha Ho, Kiangsi.
The bearn of the press is 5 fect 6 mchhu ong, the

applied,

nn']u an Corr Priss (l .
104, Fig 105 is shown,
Tsuen, Chekiany,
moving denvivenrd

thus: deseribedy—

wge lad,
withoa

i3}, In order -t better Hlustr: ale
which represents - wine press of sinnlar cons
whole s action, T ad o aapese for o long time and
“which wnforunately blurred that pare ol the piewire.

heigit of the plaform 2 feer 7 inches, the width 1%
inches. The -use of levernge in this press 1s highly
interesting and quite similar o the wine press shown
in Fig. 165. The horizontl beam is fixed in the
framework onabe Teft in 4 manner which can Béteer
be seenbn the) wine press, Fig. 16s. The weight to
Full the press beam down upon “the bean card is
applied at the right of Fig. 16 through the ver[omted
mietal rod (a similarly perforated wooden rn(l on the
wine press). This perforated rod is fastened to the
horizontally hinged trav at the end of which rests
a4 piece of iron to weigh it down. Ag the triy with the
weight sinks down it s brought back again into-its
horizontal pmm(m by adjusting the pcrfm.ned rod,
puumg ltﬂL_lp Jgdln a few nu'rchu. OIL _t_h}’__ﬂ_@ji beam. -

\OTE‘% ON BEAN CURD =~ =

%umrt (( hinese Muteria \Iuhm, Sharighal,’

11)

Linforms us that the making of bean curd. originiled

inthe ‘Han dynisty, during. the rejgn of Huu Yang
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Wang UD. 23) at Liuan. bretscnnelqer, however, in

tou. fu, bcan curd; and the mode of making ‘it are
first mentioned by Liu Kan in the 2nd century B.c.,
'_but that‘lt may have been kncwn before that time.

the Chipese ‘makes this Jater ‘conjecture appear quite
l_aumb][e The soy bean and its products supply in a
measuré to the Chinese -diet what milk and dairy
‘products would offer, and one could not well imagine
*the ' ablsence of both in obr era or before without
ermuxf détriment to the welfare of the, people. It was
_rare; instinet which led the Chinese to the utilizatien
.'of thc lcgumm or vegetable casein which the soy
‘hean_ vyields so abuindanty. Here our food experté‘.
.should take a hint and inquire why the soy-bean is
only used for-forage in America, while in China its
: _'produets come next in importance to rice. I recall in
this-connection the efforts made some years ago by

men in this valuable food. He would buttonhole any
“new arrival at the Chemists’ Club in. New York who
carclesdly betrayed his ignorance of " this. castern
+ legume, deliver a lecture about the importance of the
soy-bean and follow it up by sendmg samples,
canned and in the dry, with the earn-

est appeal to try it and be convinced.”

In my investigation I missed a
point or “clse my informants in
Chekiang omited a part of thie
process, which to some authgrities
seems essencial. It is the use of some
substance to pedduce ceagulation,
just as rennel is added to milk to
coagulaté the casein. Stuari, quoting
* from the Pertsao, the grear Chi-
" nese ‘Herbal anhd Materia Medica,
“published in the 16th cemury, has
the following:

“Wash thc beans and crush them
in water. Skim off what floats, and
<boil. Make a natron solution, or @
~decoction of the leaves of Shan-fan,

Symplocos prunifolia, or use sour spy
winegar, and add 16 "the beans, Heat

all togethér in a_caldeon; Afterwards
" “pour in alarge jar in which has béen
placed powdered- gypsum and mix
well together. What will be. pro-

duced is a saltish, bitterish; sour,— -

- aerid~mixture,” and what congeals |

upen the surface “of " the compound.

Yo

Mt. 'Hudson Maxim “to interest his féllow-country- - .

‘ K
isto be taken our and drippcd clean ‘of the other
4

his “Botanicon Sinicum” (Shanghai, 1893) says that @ selution. This is bean-curd.” * & o

Bretschreider c)\plams the making of bean-curd as
follows:

“The so-oalled ‘bean-

ine the beans 3 water and milling them tocethe
J]lD llfL UCans in Wl clliil JIRRiNY |l LIt rey L SCL*;CL
with the water.s The hqmd pap is f11tered To this

fluid is added’ gypsum, in order to coagulate the

casein, and also chloride of magnesium. The coag-
-ulatedcasein or bean-curd is of jelly-like appearance.”

From the foregoing” we may conchide that the
manner of making bean-curd differs in smaller details
accerding to locality, Although there aré. various
coagulating agents in usey the addition of powdered
gypsum and subsequent beiling seems to be quite
sufficient for producing coaguladon,

ROPE CLUTCH PRESS

It is mtercsunc to study .in con]unctlon with the
bem—curd press anci the wine press, the Chinesé rope-
clutch press, althougl it is primarily dsed for pressing
"tobacce atd in the paper. m'tl-‘_mrrjmdustry Fig. 166
“is the pictare of a moddl’ made;by a garpenter in
Timﬂtao and now reposmg in thc Mcrcer Museum

Frc. 166. Cuinese Rore-CLurce Press,
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at' Doylestown. The board upon which the press rests

L press-beam. which i _qullt:d—down upon the material
- 'mth /mpe':ﬂd' wmdlas% The material to be pressed

_ ¢SS DR A SUppOTT Enrked at one end and between this
forl-.cd part a loop of ‘the rope is hooked to a wooden

turned with the levers.shown, which are alternately
inserted inte holes in the Wwindlass, the rope is pulled
‘tight and forces the press-beam downward. The way
the rope is slung around the pressheam and the
windlass must be scrutinized to discover thart_the rope
has a two-fold action. Tt presses the beam down, and
at the same tmne acts as a brake upon. the windlass.
- The windiass withalwa ays remain in that posmon into”
~awhich it his been turned by the levers. It is therefore
c.not nefessary for the one person handling the one
“lever to hold it until the other has newly inserted the
other Jever: The windlass does not fly backward and
it is'not necessary to have a pawl and ratcher device. .
w p_revent reverse motion. By the force of the levers
the windlass is easily turned and with each. turn. the
rope gets tighter ‘and an Immense pressure ﬁn be
Y

exerred. - - :
. The torcular or torculum of Rich (chtzonary of

. “Roman and Greek Anthl.utu:s), also discussed by
-Bliimner, appears to be the sgme press in principle as

the Chmcse one. Fig. 127 in Bliimner, Technologie

- und Termmologle der Gewerbe und Kinste bel

e

SKETCH OF TOBACCO PRESS IN KIENCHANG, KI. BHILA.

Fic. 167. CaiNese Rore-CruTcy Press.

-pin projecting from the windlass. As the windlass is

GneLhen und Rémern; Vol I p 347 (sccond edition,

3 must be considered as the ground into \Wg & Berlin; 1912), shows all the elements of
posts are rammed. The essential part is the-horizontal  the Chinese press. The ¢ ckle leading upward from

the f:»rcss beam seems #h addition of the artist who
had & preconceived idea that this should be there.
The joriginal picture, discussed . by- Bliimner, in the -
Verti House in Pompeii, “does not show ir. Aftcr all,
‘the means of raising or holding the beam when the
press is not in usé is a secondary affair. The Chinese
usually hang the beam into a loop of rope suspended
from the superstructure or ceiling, or prop. it with a
waoden stick, or take the beam down altogether. The
apinion of Blitmner that the Cupids are working the
levers to raise the beam is entirely erronecus. The’

. very mortion of the Cuplds, working the levers with

*all theu bodily force is exactly what. the Chinese
workcrs do when- turrung,the windlass to tighten the:
rope and to pull -down the press—bcam Cate Major
(234-149 B.c.) describes the Roman press in detail but
it appears that the clever rope arrangement. wh1ch the
Chingse use was not known to him. .

The sketch, Fig. 167, shows a tobacco rope-clutch.
press which I %aw in Kienchang, Kiangsi Province.
It is added to show, plainer than any photograph, the
unique rtope arrangement, All ‘these rope-clutch
presses are made of wood excépt that around the
windlass 6i each side of the lever holes there are
usually iron rings. applied to reinforce the wooden
wmdlﬂss at the point of leverage.

Thﬁs is the type of press-in which the once estab-
lished| force is stationary. When the material is sufh-
cienty compressed to be able to withstdnd an increase
of pressure, then the windiass has to be turned
anew,| to give the dejlr{d additional pressure. For .

compz{rlson je-ig well o turn to Figs. 164 and 165

_and"Gbserve that there we have an entirely different

type of press in which not the pull of a rope, but a
weight exerts continuons pressure. The latrer princi-
ple, the loose, weight, is demonstrated in China, in its
most glementary form, in the making of salt-cabbage
[similar o German sauerkraut): where the salted
cabbage, cut in strips, ferments under pressure of 2

. hcavyrtone in an earthenware jar.

There are pgrobably no two rope-clutch presses of
the type shown just. alike. A superstructure is often

dispenged WJtH

orth China where transport is carrief on with
carts and draft animals, almost every -peasgnt has a
mule ar donkey. In addition the animals ar used to

i ‘ .

CHAFF CUTTERS

In




“.Shantung provingg, is shown

“iocutting knife when  pushed

“of iren,

pull wheelbarrows, turn mills,” » -
work the endless-chains of
“wells V_gnd-ﬁt'(i firry burdens.
“The feed of the draft aninsals.
is ‘meager fare, usually enly
istrasw et into small bits with

what we call a chaff cuter.
An example from Kaomi,

~in Fig. 168. The whole ap-
" paratus consists of a cutting:
_v.:l\mfe hinged on-a, horlzcmal
woo-defl bIbcL The™ Knife
'_ Jhere stands  vertically, The
~horizontal hase block is chan-
“nelled laterally to receive the

“.down for cutting. The lateral
channel is edgcd by two strips
nailed on. and the
slot between is just sufficiently
wide for the knife-blade 10
enter when it is pushed
down, The principle of cut-
ting with shears or scissors
is here repeated, where one
sharp edge slides past another. The back of the knife

is made of wrought iron with a handle socket and 2

perforated hinge tafg, which cannot be seen in the
picture, at its lower end. It has a slot in which the

Fie. 168. KniFe ror Curring Crarr.

top of, an iren spike likewise driver into the bench,
so as to form a hinge for the lever knife. ‘This hinged
lever knife with wooden handle is 2 feet long. Its
blade has thé same dimensions as the lower knife,

steel knife blade_is held by friction, The knife is- 214 inches wide and 5/16 inch thick. The height of

pushcd down by the handle, turning around an iron
pin, which passcs through wodd and: tang. The edge
of the blade is 27. 1ﬁches long, and 61 inches W1de
including the back. The length of the whole cutzer
with the wooden block JS 24 .inches’ The peasants
nimble and wiry use the ciiter as it is shown, restmg
on the growfd. Usually two persons handle it, one
feeds the straw ar right angles to the knife and the
other pushes the knife. ® :

- Another chaff or cutter from Se' Aw,
Chekiang province, is shown in Fig. 16g. Straw is
also cut with it for mixing with clay and for use in
oil mills. Clover, Medicago astragalus, too is cuk up
with this apparatus to be used for cattle feed, A

straw

horizental fixed knife-blade, sharp side- up, 124 mchcs

long, is driven by means of a tang at one end, into
. the surface af-a"wooden bench 3 feet 8 inches long.
The_athér end of the ‘blade has a round hole into
~which a round bamboo peg is inserred. The peg
also passes through two opposite holes in the forked

1

the spiked iron fork is 3l4 inches above the bench
top. The height of the bench is 25% inches. The
person cperating the cutter sits sideways ot astride the

bench.

.

o o SUGAR. MAKING - o o oo

The first mention of sugar in Chinese. records is
held to date back to the 2nd century .. Sugar cane
is now used extensively for chewiig, and this, no
doubt, was phe manner in which it was originally
consumed. Records of the Han dynasty speak then of
sugar as “stone-honey,” namely the.dried juice of the
sugar cane, with the further explanation that it came
from India. Compafe in this cennection our word

“rock-candy.” The *Lnowlcdgc of how to praduce raw
sugar by boiling the jujce of the cane is said to have
come to China from Turkestan or Central Asia in the
Tang dynasty (620 te go7 4p.). Marco Polo speaks of
immense quantities of -sugar being: made in Fukien
province, which supplied the demands of the Khar's'

4\_
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court. The refining of sugar, he further informs us,
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times in Europe is said to have first been made in

.was not known to thése people until some followers - Venice, while some authorities claim this shape or-

of the great Khan® from Babylonia © taught them
to refine sugar with the ashes of certain trees, while
formerly they cnly used o boil and skim the juice
which when cold left a black paste. According to'Sir
Henry Yule, Marco Polo’s account is curiously cor-
roborated by the fact that in India. coarse sugar is
commenly called Chin, the product of ‘China, and
sugar candv or fine sugar Misri, the product of

Babylon in Egypt (Misr el AnnLa)

Theophrastus (390-305 B.c.), and after him Pliny

{2379 ap.) 2nd DlOSCOL‘ldCS {ca. 50 4.p.), mention -
sugar which, however, was then used only for medi- «

cine. The cultivation of the sugar cane spreqd from
India 1o Southern Persia and Arabia, then to Egypt,
Sicily and Southern Spain. The Arabians as early as
the gth century knew how to refine sugar, and finally

in gg6 av. refined sugar was first brought ro Veaice
from A]emndrn The conical loaf form in which
refined sugar h1s been produced until quite recent

¥ Kublai hh'm 1216-1264 AD,

*Qld_Cairo is here meant, 2n islaad in the Nile, dircctly south
of .the present Cairo, the Babylon of Egvpt, a settlement. «established
by Rameses iI. 1 1400 B.C., and assigned to Assyrian prisoners.
Now called Mausr or M}sr ¢l Anuka, “Old Cairo.”

— -

iginated in China. )
Sugar cane is cultivated principally in the provinces

of Kuang-tung, Fukien and Szechuan. The mode

of expressing juice is primitive and wasteful. The

- cane is passed between two upr;ght close-set revolv-

ing cylinders of wood or stone, and the juice, caught
below in a regervoir surrounding the cylinders, is_ led
through a bamboo pipe into the boiler. The refuse of
the sugar cane, after the juice has been expressed,-the
so-calied bagasse, is used on the spot for fuel to heat-
the boiler. ‘

The picture; Fig. 170, shows a press in which the
eylinders are of stone. One of the eylinders is revolved
by draught animals hitched to the end of a -frame-
work seen in Fig. 171. The motion is imparted to the

¥ other stone through cogs set around its top, which

engage the cogs set"around the top of the first cylin-
der. The cogs are worked out of the solid stone. A
number of them had been broken off and were re-
placed by wooden ones inserted into holes hewn into
the cylinder, |

Fig. 171 shows the whole arrangement with the
shaft o which the draft-apimal is

lorg wooden

*
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hitched to set the press in motion. The tent-like struc-
rure formerly covered with sraw was just being dis-
mantled, the business of expressing the juice from the
cane having been finished for the year, The photo-
graphs were taken at Kien Chang, Kiangsi, near the
.Fukien border.

" The next step in the manufacture’ is to conduct
the sugar juice to the boiler whlch rests in an ex-
cavated space in the ground.The juice runs directly
from the reservoir surrounding the cylinders through
a bamboo pipe into this boiler which is a huge cast
iron] container. It was impossible to get any more
det:uls about the process at that place. The bpilers
hddstCﬂ removed already and the gathering crowd
seepded fo have taken it amiss thar I had taken
._Qicg_!ilres and refused any information.

’ To augment and make the given atcount some-
what clearer T add a shore descnﬁtlon of sugar re-
ﬁnmg from the Eneyclopedia m1ca
1917). p - :

“The juice fmm the rollers is boded in open iron
pans. While boiling. the juice is qonstantly stirred and
all élirt removed as it gomes to the surface. The boiled

A

(Shdﬂgh.ll,

juice is then poured inwo - earthenware jars with a
small plugged hole in the bottom of cach, and when
almost full, the tap is carefully closed over with earth
{clay), and the plug from the bottom is removed.
The jars are then placed in- the open air, where they
remain for from 30:to 40 days -atcording to the
weather, until the contents are quite dry. The sugar
so obtained is sorted in three grades: the .first or
uppermost in the jar being white, the middle, green,
and the lowermost brown sugar. The drippings
which are merely left in the sun to dry gne the black
g o

‘Sugar candy is obtained from white sugar by
purifying “under a boiling heat with water, a little
lime, and the white of an egg. It is*then poured into
round wide open-mouthed jars with slips of bamboo
bent about inside and allewed to cool. In cocling the
sugar crysizllizes in large lumps of candy over the
bamboo slips and the jars are then overturned o
drgin off the water. The lumps.are chipped with a
kgife into flac plcces and bleached in" the sun on

Amboo trays, for two or three days. The product 15
colorless and like rock erystal.”

- +
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Mr. Boxxms acu)unt of sufrar rcﬁmnLT in his.
Custom Report of 1869, 1s quotcd by Stuart in his
Materia Medica. “Tiineraiit sugar boilers g0 about
through the Chekiang sugar chs%ncts carrying wnh
them an iron cauldron Jl’]d a paii of cyhndus The
SLI\TI‘-mIHS are of the rodest kind, beigg set up in the
midst of anc plantation,- and are sometimes
rented out. 'lhc ]‘fﬁ'Ce h;@rr heen boiled and, partly
clarified is transformed. into agreen_or bl dd\* sugar
of a pasty description. T

“‘,-\
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SALT IN CHINA

In the Chinese language there is a primitive ideo-
gram, now only nsed s mm%}mauon, which signifies
salt, In its prlmm\L form it represents a square
divided into four parts with a dot in each. It clearly
denotes an eartt-Basin for evaporating salt, All "ﬁ()nc
“the sea coast of China can be seen now .and then the

‘process of evaporatling sea sale in this primitve -

manner. The earliest Chinuc records tell-of salt being

“In.some places » good sugar is produced by the ated frgm sea water . the mythical-tinges of
b the the great m. 2200 E.c.). At high tide square
]

clawng process. As in the case of ‘black sug

cane is ground and the juice is partly clar1ﬁ¢cl, and
having béén builed toa- certain. consmten(_y, Is rans-
ferred 111[(7 “earthenvware vessels of a 3]
the '1rt1cle being then known as famy ts a} Thes
cones being inverted into empty vessels to tlm'm, in
a short tfimg an ariicle known as ohf ’c/z:fp‘ tang is
formed and partly dried in the sun. In sc_ﬁmnu moist®
clay is placed on the base, renewed as zcguw‘p{ad_, -fﬂ]d n
when the sugar beﬁncr- taken

due course remaved,
free from the cone, 15 found to consist of Eh?ac or four
- grades, that -at the apex being course and moist, the
qu: dm in an gpward direction graduallyl Jl‘npl’O\lIM}
up to the top, which is the w hi[CSl and b(.st
The conical shape of the sugar loaf, With w which T

fwas familiar i in my childhood. days, is cxplmned as.the
result of the! r(.ﬁnmg proccss mf a comcql \essc]

basins f()rmed af s‘mﬂ dre filled with sabt water, (and
it must be’ remembered that the Pacific Ocean is
uch more saline in composition than than the Aslantic

an ), anc “this salt water evaporates under the rays |
of a tropical sun and becomes a concentrated brine,
Further evaporation' is carried on in cast-iron pans
“over a wood-fire. ’
In the western regions of China there are
deserts where the soil is charged with sale. Marco
Pole refers to them when he deseribes the manu-.
facture of salt by washing the soil in water which is
afterwards boiled and allowed to crystallize.
In the south-west corier of Shansi in the Chieh
Chow districe is a shallow salt lake, about 18 miles
long and 1 3 miles broad, called Lu Tsun, To produce
salt the \\altu 1s evapor‘ltul in the sun. The budiness
b5 carried on unéer governmennt supervision and

e

salt
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brings in a large revenue, To :nmd illicit production
the whole lake is surroundediby a high wall. ‘The
Cexport of sale from [h}i (]1§trfct extends to ShzmSl,!
Shensi and Honan, In the Hanj time, abont 2000 years .
. ago, salt was preduced from thﬁs lake.
- (f the gréatest interest is thersalt production of the
) '1";'_"prol\1mc of Szechwan which is referred to as early as
“the Minor Han dynasty, which lasted from 221 ro
U263 ap. In 337 ap. the salt wells of Tze Liu Tsing in
:_$ze§‘mv_;m some Soo fecr deép are mentioned and 1t is
also stated that natural gas was used for the evapora-
8 tion of brine. The Apostolic missionary Imbert * was
| probably the first to give a detailed report of the salt
production in Szechwan. According to his account
“there are more than ten thousand salt wells in the
neighborhood of Wu Tong Chaa in the Szechwan,
proviace. Every enterprising business man engages in,

“ the digging of one or two wells which cost about 1200
{1 tael equals 1 cunce of sl vcr), a piece. The .

“taels

wells pass through rock and¥are from 1000 to 2000

feet deep with a diameter of 5 to 6 inches. The,

drilling is done in the following simple manner, 2
wooden tube is driven through the surface soil 3-to 4
feet deep. To sieady it a heavy hewn stone with 2*hole
large encugh for the passage of the tube is set into

the surface soil. For drilling, a large steel jumper or.

drill weighing abeut 300 0 400 pounds is used. The
- lower end is roughened with incisions and the upper
end has a ring for fastening a rope which suspends
the heavy dr]l]_ from one end of a see-saw lever. On
both sides of the other end of the lever, 2 platform
is erected, and a lightly clad man jumps from the
 fone platform down upon the free end of the lever
‘dnd up to the'other platform. At each jump, the steel
*udrill s raised about 2 feet and then falls with great
force intd the hole. From time to time water is poured
-into the tube in order te moisten the pewdered stone.
The' drill is fasiened o a heavy ratten rope, as thick
as'a ﬁnger, and on it between the drill and see-saw

is 2 wooden triangle. Each rime the jumper drill”

ascends through the motion of the see-saw, an awend-
ant turns the suspension rope with the triangle, so
- that the jumper may fall cach dme with a different
contact of its incised cuniing surface. There are wwo
shifts of working people in 24-hours. After two inches
have been dug, the jumper with all the attaching
powdered dire. is pulled up, by ‘means of a windlass,
the suspension rope being wound upon a drum! The
layers through which the hole passes are not always
rock, but sometmes sobt earth of coal in which casc
the drilling becomes.difficult or useless, for the™hole

N ; Lo
“Annats de Vassocdation del
\

.

fa propagation de foi,” Paris, 1829.
i B

. i1y
is then. apt w0 deviate sideways. Usually, however, the
holes are vertical and as smooth}y polished as qlass

If the connection breaks, and the jumper drill drops
‘down, it rakes from five to six months in order to .

crush it with the aid of a new drill, and ger the old...
onc out piecemcal. Under normal <coaditions, about
two feet will be drilled in 24 hours, and altogether it -
takes at least three years before a well is finished. To
raise the®rine a bumboo tube about 24 feer long with
a valve ar the end is let down the hole on a rope.
When it has arrived at the bottom a -strong man
graisps the rope ind shakes it with his whole weight.
Through the motion the valve is opened and the
bamboo tube filled. Then it is raised by winding the
rope around a large cylinder with the aid of from two
te four-oxen or buffaloes. The brine is highly con-
centrated and yields wpon Evaporation 1/5 or 1/4
part salt. -

From some of these wells inflammable gas escapes.

If a torch is breught to the mouth of the well, the

gas ignites and throws up a flame, twenty to thirty
feet high: Thi$ property has been put to good account .
and the wells this utlized zre called fire “Wwells. The
mouth of such a well is closed. with a small bambaoo
tube, and the gas led away as needed. At the mouth
of the tube the gas may be ignited with a candle with-
out danger of igniting”the bambeo- The flame s
blucish, 3 to 4 inches lodg by onc inch in diaméter,
It can be extinguished by placing a picce of clay over
the cpening or by blowing it out. The boiling of the
brine for evaporation is done with stohe coal as fuel.

Near Tze Liv Tsing, ‘f'oriy hours' from the first.
named town, gas issues in sufficiently large quantities
from the w-cHs to be us¥d for fuel in the evaporation
of the Lrine. In one valley there are four wells origi-
nally dnlled for brine. “The brine gave out, and
in the atcermpt to drill deeper a-levelwis seruck from
which-issued a-black inflammable gas. To protect
these wells from fire their mouths ‘are surrounded
with 2 6 w 7 feet high wall. Surrounding this wall

“are féur halls which contain the pans for evaporation.

InsAugust 1836 one of the wells caught fire ac-
cidentally. There avas 2 thunderlike report ard
immediately the whole enclosure was a mass of flame
which swayed about 2 feet “above-the well, Four
faborers brought a heavy stone to cover up the well
but it was thrown high up inte the air. Nothipg
daunted, therChinese found another expedient and
collected @ large_amount of water, high up on the
mountain side. This water was released all at once on
the well; and the flame was extinguished. . °

A foot under the ground upon the four

.

sides of
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each well a bamboo plpc is Jnserted into the well,

the gas and lead it under the evaporation pans of
\vh:ch altogether. about 300 are in use. Each flame has
its own pipe which is-fitted as a burner with a 6 inch
long clay pipe of one inch diameter. OGther pipes are
-lcd,_along the walls terminating in jets above the pans
t¢*illuminate the building: The unused balance of the

i opas is led away outside of the, buildings and burns

there in three large flames abour two feer high and
thus regulates the pressure of the gas which is used
for heating and lighting.®

Travel in S7cchn an is for the time being (in1928)
out of the question and to make up for a personal
account 1. feel that [ cannof do better than to quote
- the lucid account of the salr wells at Tzu-Liu-Tsing
by Alexander Hosie® a keen observer whose travels

"in Szechwan extendcd over the years 1882, 1883 and’

1884 .
“Ar the Sale wells of Tzu—hu-chmg, Szechwan, a
- square stone embedded in the ground has a central
hole a few ‘feet in diameter. From the hole 1 found
issuing a hempen rope, about. zn inch thick, which
dscending passed over a moveable pulley wheel, fked
at the top of 2 staging some 6o feet high, and bcanng
a striking resemblance to the shears at a dockyard.
The rope from the pulley wheel led to another wheel,
fyed nearby, a few feer above the grdund. Passing
over .this latter wheel it entered a large shed, the

floor of which was sevderal feer underground. In the -

center of this shed, ,_.\EVas an enormous horizontal
bambeo wheel or drum, tz feet.in_height and 6o in
s . circumferendce, placed on 2 vertical axis, to which the
,.f:‘rop(:- above mentioned was attached, six feet from the
ground. Now.to.retuza to the well. The other end of
the rope descended from the first pulley wheel directly
into the well. It wa’ just-being pulled up and afrer the

lapse of a quarter of an hour, the top of a tube, from’

g to,10 inches in circumderence, attached to the*tope,
. made its appearance and was drawn up to within a
foot of the wheel. Meantime a workman, stationed
at the mouth of the well, had thrown a rope arcund
the tube, which: was composed of the stems of a
namber of bamboo fixed wgether, and as soon as'its
lower end appeared, he drew it w one side, and oveér
4 wooden resetvoir buill into the ground, Embracing
the tube with his left-arm, heiplunged an iron rod
which he held in his right hand, upward into thé
bottom, and raising a leather valve, which was there

*Aegcording to modern reports the surplus gas is led for many
miles in bambno tubes o the sale wells in Kia-ting-tu, where it 1s
stnnilasly’ used for heating and lighting.

¢ \i(\andfr Hoste, *Three Years in Western ChmJ
1bgo
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adjusted, allowed the contents, consisting of black
direy- looking water, to escape into the reservoir. This
“was the bride. The tube was again placed over the
well, and descended with great rapidity, after which™"
* it was again pulled up. The drum in the shed, around
which the rope coiled when pulling up the tube o
raise the brine, had. 4 warer-buffalos harnessed to its
circumference at-equal distances. As the drum re-
volved, the rope coiled around it ar a sufficient height -
above the ground not te impede the buffalos, For a
- quarter of an hour, that is, unti! the tube hid heen
raised up’ from the welly the animals were driven
around in a trot by 4 dl’iVCl’S when the”poor beasts,
exhatsted and white with froth,,»Were unhaznessed, -
and led back to their stable, whénce a fresh relay was
brought. When the “animals_were unharnéssed and
the signal given, the drum reversed with great.
velocity, creating a violent wind all' aroupd unti! the
tube ‘had again descended to the bottom of the well.
Forty animals were employed at this well, and each
. relay raised the brine zbout 16 rimes™in every 24
hours. From™ the chief larae cutside rééervoir,* the
brine was Being carried on in bamboo pipes lald
down ' between JE and smaller Wooden reservoirs
which received it"in the evaporating sheds. On the
flosrs of the latter, rows of brick furnaces with round
openings at' the top were buill. On each furnace
rested. a round, shallow, iren pan, about 4 feet in
diameter; filled with brine conducted in gpen bamboo
pipes from the adjacen; reservoirs ahove noted which
oceupy, one sidesof éach shied. Under each pan was a
flame blazing from a bamboo tube coated with lime
and fitred with an iron burper, while all around the
pans flames burst from. smaller upright tubes and
lighted the sheds, for by day and night the work of
empomt;{m goes on. The ‘Fire Wells' whence the
fuel is procured, are”quite close o the brine well.
They are carcfully built over and bamboo  tubes
coveréd with lime o preven: escape, ramify from the
cap covering the well mouth o the evaporating sheds.
Doubtless these fire wells contain petroleum, whose -
vapor or gas supplies the natural fuel. The salt is of
e Llnds, pan or lump salt, and granvlar salt. The
pan salt is in cakes from two to three inches in thick- .
ness, and is of the same shape and size as the evapo-
rating pans. In prepﬂrmg granular salt, bean flour s
used ta give it 2 whiter appearance. Evaporauon takes
f[Q‘fﬂ 2 to 5 days, 1aordmg to the strength of the
gas-fime. The pans weigh about 1600 pounds aplecc,
and are used for abowr a fortnight only, when, they -
are Ch‘mgcd for new ones. The depih of the welis is
from 700 to 2000 feet. The brine from a d1rty yellow




; dynastv

FOOD

Iy

evaporgred from the
“black as from the yellow brme, the deeper the well,.

the stronger the solution. Salt is said to have been
worked J[ Tzu- lin- thl‘l'—"’ as eﬁr]y as the Minqr Han-

C2%The two brine wells of Pai- }'enaahmg are’ only
" 50 feet deep. Bambgos tubes, ropes and buffalos are
here dispensed with, and small wobden buckets, with -
“bamboo poles fixed te. their sides as handles, con-
"sidered suﬁ‘ment for raisirig the brine. At ode of the

“owells @ staging was erected half way down theé en-

argcd avell hole and from it the buckets of brine
Cwere passed up to the w orkmeén abovesIn the- “evapo-
‘rating sheds, we here found a series of mud turnaces
wnth round holes at the top, into whiclf cone-shaped
-~ pans, manufactured from iron obtained in ‘the ncigh-
- * bourhood, and varying in-height from 1 to 2% feet,

poured into it, which bubblmg up ‘to the surface,
“sinks, leaving a salinc deposit on the ingide of the pan.
This process is repeated ‘untl a layer, some 4 inches .
thick and cnrrfzsponding to the shape of the pan, is
formed, when' the salt is removed as a holloW cone
ready for smarker. Care must be raken .o keep the
bottom of the pan moist; otherwise: the salt cone
would crack, and be rendered unft for the rough

animals. A soft coal found nearby, is-the fuel used'in
these furnaces. At the time when Marco Polo passed -
~through this region salt cakes, as describgtl, were

used as currency, and they 10 doubt were-évaporated
&

- at these very wélls” g *

Rock salt seems to be rare in Chma It Tas been
mentioned 25 occurring in the country around
Whenchow, Chihli, and in the ‘country of .the
Tanguts, Northt East en-Tiber' It never played any
réle commcrcm]l} i

S. Wells Williams relaces that at: Chusan (off the
coast of Chﬁkmnc) the sea warer s so.turbid thar the
inhabitants have 1o Siter it first through cLly before”
proceeding’ to evaporate ‘it

China cariv recognized that to tax so necessary
commodity as salt is a lucrative business, In the
carliest times, before the Chow dynasty, when rev-
enue was remirted in kind, the districts which pro-
duced sait had o supply the court and court officials
with salt as tribure. The premier of the State of Ts'
(Shamung), Kuan Chmig (700 to 645 B.C.) conceived

" Les Pmdum de la .\'J[urc Japagpaise et Chinoise par A, ]. C.
1878, . :

(‘eer’ts } pkoliAma,

~Covered (3 oBe)

were laosely fitted. When one of these conical- pans :
kas been suﬁicxenth heated, a hdieful of the brine is

carriage which it experiences on the backs of pack--

irf"the shallower, became 2 deqj Black m/;h/edeﬁ-pmmlght idea of makmu salt and iron a government |

- . .
wells. Twice as much salt is

monopo}v One after another the petty states of the
time followcd the example and it wds due to thjs
tipfulus, : that the Szechwan salt wells were dis-
As new dynasties-came and went
the monopnly was at times handled” wisely to pro-
duce revenue not heavily felr by<anyone, and again
“with sucli rigof that the poor people had to do wuh—
out salt Altobether When the levy became too oppres-
- sive, ang the murmuring of the peoplc agatnst-it-had
ta be tiken account of, .th(_ Burden was temporarily
eased, bnly o be applied ‘dgain with full vigor in
subsu]ﬂent financial crises. In. the 8th century the
-great financier Liu Yen found the monopoly prodm-
ing abaut $200,600 per-Annum, but through hié genius
AU rose to $3.000000 which equaled halfsthe. reverue
of the whole country. The report of the Viceroy Ting
Pao Chen of Szechwan who died in 1886 thrm\s
some light on the productiveness of the salt tax in
recent times, “The lifin revenue (wx on”goods in
transit) derived from the sait wells at Tzeliu-tsing
amounts to over a million tacls (1 tacl equals about
70 cents) 2 year. As the likirt is 1/3 the cosf price, the
nominal official v&ue of the salt would be over three
million taels, and as the selling price i usually ac

¢ east rwice the cost price plus likin, the best possible

nominal selling valué would be Tls. 6,000,000 a year
for these wells alone;. the actual value may be im-
dgined.”

The -ates: development of the salt mondpoly is
that it has been p}crjged'as security for foreign loans.
This was in ]anuary‘ 1913, and foreign reorganization,
supervision and inspection have brought the “so-called
Salt-Gabelie to a high state of Lﬁiciéljcy In the last
few years, however, through"“the inroads of the mili-
tary the efficient working hgs been greadly handi-
capped.

Concerning the uses of salt there is not much w0
be said. The alimentary use, of course,1s paramount.,

Rice, haoivever, is never cooked with salt. Whether

“this customn arose as a’ measure of economy T could-
not find out. On the other handameat, fish and vege- -

salted. The preserving
recognized, so thar salted

tables are always served w
action of salr has be
cabbage and fsh_arfe used in enormous. quantities.
An unusual nsg0f salt is for cleansing teeth as it was
formerly practiced in Japan. The brush with which 1t
wus applied was & willow stick one end of which was
frayed by incisions with a knife,

larker,
#Ching Revies,

B “China,” p.

223,
" Vol

X1, p. 263,




WATER SUPPLY

- . . T L
The necessity exists, of+course 1n China as else-

where, of digging wells to ger a supply of-water

where all other means to procure it fail,
however, to judge from the few wells tob

T ‘SCCITiS‘

- the Chingse resort to this pracedure with/reluctance.

In cities with ne other water supply, m;/ly wells can 4
nd in such a/

"< be seen distributed all over the town,
case they are always public wells. Tt ij/not customary
to have wells attached two private’ dwellings. Each
_e.geparate hotsghold wsually™has sonde means of stor-
ihg rain \R’Z‘itél‘, noy sufficient, hoy{Ievcr, to be inde-
“pendent of a public well, Not miich space is wasted
for placing public wells. A square place with sides
not larger than the width ofthe strects opens up
directly ‘from an alley and has in the center the well.
A stone curb abput a foot high encloses the round
wwell and usually deep grogr"\'cs.qr%cut into the curb
by the ropes sliding over it as the bucker of water is
pulled up. The coolies coming for water bring their
own buekets and repe with them. _ -

‘The unfinished well shown in Fig. 152 is under
construction. It was being dug in 2z mission com-
-pound in Changshu, Kiangsi. Chinese well diggers
were engaged to do the work. A circular hole 1s dug

seen that .

sground and over these frames i€ laidk

172. Wert Dicarr’s, Wisnriss,

i the ground and the sidewalls protected from cav-

et .f . . . .
“ing in by bambeo wickerwork, For well-digging a

shortf-l;undlcd hoe is used. As the work progresses, a ’
rudg derrick is erected over the hole, toreceive a
wifidlass for hoisting up the excavated matgral, Two

)}*odcn frames, X-shaped, are ,;f{mr_ped' f;g_gg 7 =
a-r6und bedm

which serves as windlass, A 4:&}1" end of the bem
are mortises, in which rést firmly naturally] shaped

‘turning cranks, cug, from-the twisted branches of

trees. The part of the beam betweey, the supporting
frames is di)ﬁ'rdgd into two-spaces by thrée tridngular
bambac_frames, The picture doés not show it, but'in -
actupk’use one length of rope is coiléd around the
o -1 N - d

beam within one of the marked spaces, while-amother
rope fastened to the beam withinthe other marked-
ofl space extends down to the bottom of the well. At

each rope-end a bucket is fastened, the one at the end
of the coiled rope being above ground near the
derrick, and the other tied to the uncoiled rope at the

botom of the well. After the- latter has been f_llled

with éxcavated carth the workmen turn the windlass.
The coiled rope unwinds, lowering the empty-bucker

“ into the well and at the same time the rope attached
%o the filled bucket in the well is coiled around the

-
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beam of the windlass and thus the fu*ﬂ bucket brought
/up to the furface. This bucket is jnow emptied and
' the bucket in the well ﬁlled The/monon of the wmd‘

[ B}

oy
Fig. #173. DIFFERENTIAL PULLmﬁfw
- Jom "CarNEsE Wnﬁuss

lass is then,-‘r versed wh1ch takes the emptied bucket
~down and I]jrlngs up the flled oné. The two different
TOpes coil {n opposite directions around the heam and

for this Feason one winds around the beam while the -

_ other uﬁwmds from it. -

,In Ald textbocks on physics, some-
tpfne/g as e‘;ample of differential metion,
refc'rence is made to a so-called “Chi-

Windlass,” -whose beam has two
parts of different diamgser; sée sketch
i Fig. 173, A rope 3 shds upon the one
© part as’it unwind€ from the -other. In;
thiis cofttrivq.ﬁéé the-safe principle is
involved .#5 inthe differential puy:;/ :
ja{»h wfﬁch heavy weights can be Jiftéd u/
__with tomparative ease. [ Haveno evi

- dence thar such a contrjvdnce is use
by the Chinese. Thé ﬂ%ét/: of the twi-—
windlasses, the ofie we are dealmg
“with, and the-Gther so-called * Chmcse
Windlass” are quite dissimilar, and Y,
they have cne principle. in cos
namely the unwinding of T Teffe frem, .
.one pait of the beam at tg;é/gme times, |
chat another rope is wound upon an-
- other part of the-same beam.

. The welldigger's “butlers are  en-
c]med by a loose vertical loop of
bamboe strips which pass through the

" holes of. thie handles and under the
bottom ©f the bucket, as can'be seen in
Fig. r72. This preduces a convenient
point of attachment for fastening the
rope. Under the hoist upen a btard--— .~

" passing over the side of the \m_elf canbe -

~sten a Chiness sledge hammer. This discoid hammg”f-
‘head is of cagt iron,. rather, a heavy lump, and the
handle . §eems dls}moportlonately"thm and flexible. “In
wielding this Chinesc sledge-hammier cither of the flat/
fafes of the head are made to:strike the object. T@
“"have the handle fiexible adds to the force of the im-.
pact, and when such a hammer is swung the héad
seems to leap down upon the article to be struck, The
__Sioux tribe of North American Indnﬂs had.a war
club, c—lrd'pug'imﬁggamx “had such. A/Helelf:ﬁ
“handle, and its effects must { have been powerfu] if ever
its sobriquet of “cassesteie” was ]ustlﬁed "If Ave inspect
stone club-heads, hammers and axes.ax theyyare found
in various parts of the world, among the imiplements
of pecples from the stone‘age wé usmﬂy find that

u__.,,h_,,thc Joles for handle insertion are much smaller thah

- wé-would make them for présent clay use, and these
dispropoitionaté holes warrant the,conjecture that the,
principle of. using - Hexible ha}idles avas com}no_
knowledge in prehistoric times. ¢ .

Afrer a Chinese well has béen du

Fic. 174. WELL Sweep.
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the bottom up, and the b.imboo/lénng, see/n in the
picture is wﬁmvcd as the masonr{ progresses. Shoztly
bﬁforcr’reachmg the top the didmeter of the well is
gméruallv reduced in dmmetf;z/ and ﬁmily a curb set
Tyon top. . s / - ¢

The origin of wells, is Asc ihed bv the Chinese to
their Iegcndary ruler Hugng Ti, who is said to have
reignied  6ne “hundrg yc.m from 269710 "2597 e,
This is of cou Jnother qu of saying that
wells have
famlh

/én the upper reaches of the Yellow
a\'mg come nc)bodv knows frem where
. '/

< The wcll Sweep shown in Fig. 174 was” photo-
grdphed in Nanchang, Kiangs. It is well known 1in
Kiangsi province. Tuan-mu Tz'u, a sage of the 6th
e - P i

century B.C. altests to/;ly'l}qnﬁqumy of the well sweep.

P Py

/LKOR R-\ISI.\};"\'VA'J'ER.

- insure male offspring.

fTLFCncﬁ,, a s

1
[/ I
¢ descrlb{:s 7 s bemu made of wood
thc afrer part’ heavy And the fore part
llght and ir:gan raise water liké. a pump.
cunstructum fieele néed be sa
B Stween two, upright posts set firmly m
the ground and propped by’ slmﬁng
peqms, the large balance- beam is plvoted
~Ote end-is weighted with i heavy stone
'~ which about l\)\zdances the’ ather end - wuh
the rope. and- thi filled bucker at its end ‘
The rope from beanm ro bucker MEASULS
23 feer. “The whole construction -
" waood. .
If the rope blCdl\S mld the
drops into the.well, the Chinese/peasant
doés thc samg nhmg as the Per sylvayua
- farmer diddn a, like predlc{,}ment ‘He
gers’ his gmpplmg heck, or/ glapn(ﬂ an.
- «€xample ¢f which is showp in Fbg 178,
/ and lets g downy the well with a rope and .
bcf()rﬂjf(mg gy’f“ ’ha@ # the / drowﬁef:l
- buc}\el, by. swinging fh w,rQuUht Tron .
grapphng fisck aboug 4 The water uril
one of its hooks or, bqrbs engage some
‘part’ “of #h& bucker or pail.” oo
~~There are three barbs on the 5haf1~6f
the grapnel and on the other-énd3 ring
—for fastening the rope. The whole length
of the tool is 10 inches. I got this Im-
“plement from the wares of, a junk dealer
in Nanchang, Kiangsi. The articles were,
spread out on the ground, in the Tamious
second-hand alley, called Ka Ch'iao, High
Bridge, named after a very low bridge -
nc‘lrby, which 15 famous for its worn
plllarsj against which the women rub their bellies to

. For frrigation purposes- w.ztcr wﬁccls similar to the
wheels described in F]gs o 132 are sometimes
used. Fig. 175 ahows & undershot wheel from Yu-
anchow, Kla)ga, used for raising warer. This, kind
of wheel js “rudely- put together. Around it i

s of bamboo Lubfe;"close t one end

o .
EO \Nhﬂu reacdking proof T oreceived Herrle lcs@cr ("reels bsqk
entitted “The Birth of China™ just gublished (by Reynul &
Hircheock, New York, 19377, “hmh evolutionizes our conceptions
about early China. Mr. Creel with unusual critical ability
surveyed the whole amount of a*gﬁdable material, comprising the
finds of the most recent archaological excavutions, the Shang
oracle bones, the Chow bronze inscriptions, and cobrelated the pew
knowledge with a restudy of the Chinese <lassics. The outcame of
all this, which shows the author to be an accomplished sinologist
as well as paleographer, is this fascinating book which opens un-
cipected vistas into a hu.]d which we btlu:\ ed obscured forever by
the dust of ages.



! : Fic. 170,
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are fas'téusd obliquely 1o the framework, with bambo

- withes. The tubes” are submerged. and flled " with
water and by -the turning of the wheel are placed in
such a po.{m’un when on top that the water pours out

. from them into a woeden trough, whence*the water
- is conducted through bamboo fubes into nearby fields
for irrigation. These irrigation wheels are from 20 W

3 feer in diameter and axe’ turned on the prmcx
- of an undershot wheel. As can be sech in the. '
. along[he cerUmfcrenc i the wheel hoatt e
whlcl‘ﬁpushcd by the f1211;1g srter, lmpart mut)on
to_the wheel. The sam fl-race is ntilized for
-~ fora [rl]}hﬂ mer mill in the thatched shed ﬂd]rnmnq
" " There 15 a Slulce “gote in front of each wheel.

- sttpped or.set in motion.
Differing in construction and purpose from ‘the
_water-raising wheel described under Fig. 175, this

Yuanchow: Kiangsi, is shown in '1ctxon as it works
the nnchm(_r\ of a-mill, ..

" The fuestion may, be’ ’erd here whether the
‘Chinese derived thcir Lﬂuwlcdue of wazer wheels

'\\’ﬂ'hw__\\"m-_:-;l_- ror Tumrsisg a Mo, ; ) 3

" smaller’ undcrshm; W( swhich furnishes the power

closing or opening the sluice- g'ue thc whccl cdn’ bc‘

< undershot svater wheel, Fig. 170, also photoumphec at ..

from the ’wcst.' B. Laufer in his “Chinese ”Poucqg/ of
the Han Dynasty” (Leyden, 1gog) says that the water
mill was introduced intor Eprope in the first centufy
x5, and that in Chinese writings 1t is first mentioned
precisely at the same sime, which ledds him to.

177. Homizontal WarTEr-WHEEL
Tua~ine 4 MLy




CHINA AT WORK,
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Fig. 178, GrawpLing Hoox., - B

B e &
CUSUPPOSE. l]‘ull i both- plm.u 1ts ntroduction ™ s villige ovirTarge parts of Northern ‘Chija, camc dcross -
'___'E_!V(l.“fi_‘\LLl from (h:. Romans. He further tells us thar the  the horl/(mt | watérswheel in an out-of-the-way moun- )
first water miH was erected in Japan as late as 610 tain district and describes the: novel sight as r(:llu\\-s.‘
£2. by a Korean, and in Fibet i 633 ab. “In the pass of Kuksban, beoween Chilli and
< Ower and- undershot wheels wére known 1o Philon Slmmx along “the river Ching=shing are many mill
f Byzantium and described by him ca. 30 e, in dams and maost (:[thc cornmills are worked by water-
h]s work on pneumatics and hydl.luhu Strabo lt_lJte» W heefs moving in a plane; a sort of turbine wheel in

- s Geéographica that Mithradates V1. erected ca. fabr. This form of wheel is admirably adapted  re

83 u.c., 1AAsia Minor a grain mill driven by a water- . these mountain streams. A wooden spout is fixed so
wheel. Thus the carliest information sboul water-' as to direct the stream upopr the flanges at a slight.
wheels seemns, to point to the” East and ‘Fhere is s " angle. The shaft turns the 1(1\\fLr of two large stones in
Truch reason o suppose that the Romans: CCI‘]\CM. ‘Lhc building; cohtrary th dur custom [ Mr. William-
their knowledge of them from. Asia. son was a Scorchman], The upper sione is fixed,

The Chinese know the horjzental” water-w hu.l being tied roughly with {strong ropés o the wall.
attach a tracing showing one from a Chinese b()uk I osfe corner of the mill wias 2 winnower [more
on agriculture published in 1742 a0, 1 never saw any - likely an arrangement for boltng flour], consisting
in Central Chinu and it seems that they were  of a long sicve, \Ll\l)Cﬂ(l(_d by cords from the teiling
comman. anly in, Northern Unm Du HJldc, in his  over & wooden tray, and worked by a spindle; the
Dcecnptmn of China, cte” {Londeh, 1738), says moving power. being obtained. from a smaller wheel
' . like the large one.”

thar \\ “ater-mills are CHMMON on Most of their Rivers  awith a vertical a

and ard mnde use of in gnndm" the Bark of Trees - ’ ‘i., .

smake Past. Ath heel @ cse ! ) : | TLE
to- make as ils withal, The wheel ((J‘t these }\/Iluh s, L+, * ABOUT CATTLE
placed horizontally .and has double Fellows abour a . :

" It has often been said th,n the C hmesg take better
care of their c1tt1c than, of themselves, 1f a drafe
Sriimpl s used fore turning therrigation wheel, the
ai Openiny sufficienty large, and on the doiver Part "Chinese buildya shed to. prorect the beast from the
averyemarEw-the Water, that [alls like o Sheet twe  AAYS (:E._the ~;Lm‘._ ut if man- -power is used 1d tarn the
Foot above these little Boards, makes the Wheel turn. ‘}IHECL fo sheliet nt any sort. is dgemed Decessary. .
Saround .prcm" swiftly” ’ . Further 1lluxtmuons of sugh preferential trearment
' ’ re-the individual <cattle sheds found in many places
Kiangs to;house the zebu or water-buffald, They
circular structures built of adobe-bricks upon a
dation o‘t rubble or waterivorn stones. The di-
ameter is about 10 feet, the thickness of the “wall
‘4% inches, and the height 6 feer. An entrance’is left
about three feer wide. Wooden beams are laid over
the operi lop of the circular structiare; and. upon these

Foor or a Foot.and o half from cich othery, these
Fellows are. united by licde Boards placed obliquely
iy such a manner, that in the upper Part they leave

Another writer, Alexander William H(Jﬁ1 whose
ob@cnamms werd confined to North C hma 3 gives the
more probable account of the urt_ult_mc, of the hori-
zontal water-wheel, 10 Halde mulu:s e 4 Appear that 1t

3

wis the onlv kind in vogue, while Wilkiimsén, an
acute observer,. wl :

tally ravelled from village o
AL Wilhamson, ‘r]r:u.rncw in North China.”

T w
..




) thds on a Chinese firm near Sha Ho; K

“that straw-is part of the diet of these animals:

‘trees, encitiled withstraw rings about

'ﬁxo ple ever gat the straw -up__thcrc.
radially around the tree, it is, no

: wqttr buffalos constructed in” a lean-to shed,

- be kept until-spring for planung.’

FOOD

i 1 .

~is Storcd the farm’s mpplv of thrcshcd wheit and rice

Straw. IH_SldC the foor is made comfortable by a
é’prmditw'nf dry leaves. Fig. 179 shows s'ome of these
{langst.
froft. of one stands a water-buffalo sunning himself.
‘The overhanging straw: partly eaten awhy, indicates

e \:

~magiificent camphor tree shades the facm. In othtr-

Ppltces where there is 06 such con\'z.nknt‘placc'fUr

storing straw it is. piiéd around a tree and stacked

*. high up. The catle ent away the straw from the
“hottom and then cne has. the peculiar spccmclc of

or 5 feet
round, and wonders how Jon garch the
¥hen piling it
oubt, fastened to
e wuay or .muter.

P

abme the

the tree from layer to layer in
~Fig. rSo shows one of the o stalls for zebus or”
huilt

“against the dwelling, and communicating” with the
“lateer -only by a

not shown, on the
left of Fig. 1%0. This window protected by verijeal

htElc window,

“iron bars leads to the sleeping room of the farmer.
Outside the swall,

shown' in the foreground of the

picture, stands a wooden pail For watering the animal.

".The pile on the left side of the pail contains taros, a

Chinese potato, which are plastered over with mud,

"7 Fig. 179. CaTrLE SHEDS -

in-.

- 10 TECEIvVE 3

‘Overshaddwed by a magnificent camphor tree. |

Thc stall itself looks like a cage, and 1s formcd ofA )
fqm uprights held in.place by horizontal bmms In
tront there are five slats resting in holes of the .10‘::_;/ )
zomtal beams. One of the slats can be remeved by |
lifting it up and.thus disengaging the lower end. This™”
done the slat caiy be drawn our of the hqlg/iﬁ';[he -
ng- i’s';ﬁ'lcn just
al#6 pass in and |

uppér-horizontal beam. The opent

large enough for the driught apin

out. I docs ndt seem p ymb]c that"the animul con-

" fined it the st b could Taise Lle slat o get out, To

forest¥Bhowever, aiy such atémpt, thé moveable slat
. hasa-hole dieectly under thieupper herizontal b

ambio pin which prevents it from being -

aim

raised. The two walls of the lean-to enclosing.the stall
were not deemed strong enough to be freely ﬁ\puscd
to’ the draught ilmm.ll 'lht*\ have therefore heen
protected with three slais each. passing from Torner-
post to.corner-post. ‘Other slats laid over the top of the
stall are covered with bamboo matting 1o form a sar-
face upon which tor store all kinds of implements and
straw. As a bedding, straw s spread upou the bare
ground which forms the fluor of the stall. The photoA
graph was taken at Sin Tﬂmng, Chekiang Province. -
In China cattle are secured and led by a rope at-
tached to a wooden or metal bolt, which pierces the
cartildfinous wall betweeh the nostrils. By cattle we
nfean the zeby, the yak and- the” water-buffalo.
Usually the bolt is made of awood or bumbde, at one




the othcr is somewhit
~bulbous_so thac the at-
-tached rope ?mn nat shp
off. The hele in ‘the nosé
is made whan the animal
is quite young by forcing a
.pointed brass pin through
the gartilage and, Ieavmg
thc pin_‘there until
walls  ofs ‘the holef have
healed. The m}n’c expedi-
ent way of “burning the
< Imle seems*o be unknown.
It is only the technical
/51m1}ar1ty of making a
hole through lmng tissue”
‘which brings'tc mmd that ./"
the beaquul way women
have all over-flie world 1o
" "_,ado_rﬁfthemseh-cs by-wiear

GHINA AT WORK

holes in thc lobe of” the
ear__c_q_lls for a similar -

Europcan way wad 1o
make the perforatipn-’r'
with a red hot needle 1o
_prevent--the hole from
»hmlmg up 1gdm Bur

have their own \Vﬂ/y/ of,
“piercing the lobewith
-, necdle, shreaded ivith
" silkyarn and eaving
~a piece of the latter in
*the lmle' for .ﬂmu[ 1o

The "fﬁféﬁd”is“pulle‘d ok
back and forth daily 6 -
preven, {Hc"holt‘\“ from.
heiling up. agam The

CIrrmEL hules, -nar” bL-

graduaily close.up ,‘lgam...
it not used for long
periods. T({)’,prekgr{t this
poor girls who nave no
earrings push -dried

6, 1Ro, ZEBT STabLE.
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e precwus pe.lrlq/, . -

fﬁb holes and -
Lee}\henfthcre rd*u, ‘and night h()pmu that
bafor‘e i_/ug a lover wﬂl ¢ome-and afford
L‘hcm tfe Tmeans to repllce the indecorous-
makqshﬁ.t with ringed- drops of“jade or

I Flg‘ 1‘%1 L {top)-1¢ shown a bamboo

3 hlch I'tound on- afﬁfld in Chang-,
shu),Kﬂngm', and’ a mcclv Wro ron one &
purchwse’d -at the same phce- n Germany

" it was customary fornderly to lead bulls by
ough-the nose, bug for somé years
now—it “hds —been- prohibited, being con-
-su/:]ﬁej‘&d cruel procedure. - Tamed. bears
shown at country fairs were also led abouit

by a ropt attached to a ring through the.
nose,as | recollécr from my childhood dags.
. T remember once seeing a ricksha coolie in
. Shanghai, - who had a small - gold ring
through his nose, and was'told that the man
“¢ame from a rural district in Kiangsu
province, where it was customary for the
men to wear rings through the nose:

The upper specimen in Fig. 181 is made
-of bamboo. It is pushed through the hole
in the nose of the cattle. The rope is tied 1o
the almost smooth end of the boltshaft near
“its enid. The flai” part of the other end is.of .
course a sufficient check for keeping the Ty
sbolt in place from chat sidk. The othér bolr. be
“low is of ‘wrought iron.- To- put it on, one bf the
curled points of the crosi-pin at the lefr.chd hasfi;/bé"
bent straight and withdrawn. The-Bolr shaft Js7then

pushed through the hole of the ammal 'S no;é" the pin

a rmg t

o rephced bcnt into a curvé “and the z’ope attached to

“the curves of thxs'pm Cattle /sccured in this. manner
seldom get. unrulv for the/more they pull, the more

« it hurts. T .

et BT
In stime Atainous districts of K}a‘llgSI 111(1

Chckmng,,b boo cow-bells are s of. which Fw
182 shews a fair example, Tbe/aturdi section of the

stern of & hamboo, aboyr-3 Inchés in diameter and -

6 inches long forms the sounding. box, A_part of the .
side wall has n remeved o insert’ the wooden
clappers apd”allow’ them sufficient. play. The “hell,
although a crude affair, sen’es/theipurpose quite w ellf
“while it” ‘is not mclodmuq, it makes enough noise to

ald 1 EnE ﬁndmg of strayed cartle. -

“ -
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fame at once in the1r eyes an artlcle of valuc, anj»}t
took a lot of persuasion and El comp.xratwc}y”large
outlay of coppers ro secute one of th-flr woaden
“curiosities. :

A crossbow™sed as a trap-is probably not found

“anywhere else in the world except in China. The bow

is constructed- of .bamboo with a string &f heémpen
rope.” A little forked. prop -of wood, shaped like the
letter Y, serves to histd-the bow . string “when in’
tension. It i is Ued to the butt end of” i‘ht«czossbow with'

a cord attached to the two dorks of the wooden prop,
leaving hpwever the extreme fork-ends frec,(After
the bowstrmg has been “streiched, the - “propis  sel
vertically. against-the bow- stack so that its two forks
striddie: the chznnelied stock just under the-Bow-

- Thi‘ spemmen QhOWI'l was ?fUCUT@d near” Baly,.~ stfihg and hold the latter taut. Another ropé attached

Cheklang While mqumng abour “the’ artlcle from
peasants belongmﬁr 0 angabongmal mountain. tribe;

- r® e
. 3 a
o, L

1o the fingle shaft-of the prop {Lhe hottorm end of the
Ietter Y) runs to three pegs seenon thf: 51de smck of
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~.the bow Fig.
- As soon-as this toggle is pulled off the pegs, the fork
is loosened and relﬁases its hold.on the bowstring.

_ The stock of the bow has two square holes in® its

under side. Two square-headed posts aré driven mto,_,,.

. the ground with their ends- left extending akaut two
m\,hes above the surface. They-fit into thése squiares
. hole

esin the bow-stock .aid o fasten the bow securely
“to thc (f'rou,l s stockms laid horizonmlly‘eqcr the -

Wooclen posts Jnd pushcd down upon them. The bow
P 3

183 and is held there with a, toggle.

s
The cobsterction of the crossbog s Slmp!t’:‘. and”
eﬁecuve JThe six- lf:?lved spmrrg; made 7T bambeo . . »
‘ pieces, if mscrted MO S OI in-the bamboo stogk, The -
lenigth of -the” stock™ 7 bamboo tibe, is 22 inches and-
its"diameter 214 inches. The length-of the spring or
bow proper, is 4 feet. The crosshow here shown, was,
“set- “up on” a board for ease in photographmo “This |
e is used in” the Ten Tai range in Cheklang, and,
¥he photogmph was taken at Se Aw.
. S As gh!l}drcn (in Munich, _Germ’u_{lV&vchad.
N I . N

R

is placcd in- such ‘position that it pomts at, ;1ght
“amgles to the path which Jsﬁknown o be frequented
'bigame or_wild amm@i‘s Another rope is attached
+o the toggle, and lea(fs from it to the trail where it is
. attached to some suitable Bait. When the teap 1s thus
-sct“aaw_(oden bolt, with ari iron point, 15 laid i m the
.- grooved ch;ﬁl‘n-eLon top of the crossbosw. The action
it be "rnzrgmed as"there 1s never anybody present
1o witnéss it.. The animal seuEs«th\WD‘uf “pulls 2

releues thc toggle on the pegs, which Titurn. ):elﬁases

' - ¥ . N . &y . . ' .
Fic. 183. Erosseow ']u,—u:. oo ; . B

= A
Swﬁdlsh crossbow which had a strmlar sprmg, madc
up of“steel leaves, but whether: the Chinese ‘ever tsed:
4 crossbow constructed like this trap, for holding in
" the haird-amd shwoting, T icould not 1&arn. Old Chirese
stories are full of accounts of warfare Zﬁﬁﬁﬁer
bow and arrews, and the pepular conception is that
they were ordinary bows with strings and not.cross-
bowq with-a centgal stock. Botanical booLs -mentioll
WV ___Jous» Irées whose wood 1s»‘u”fu1 for bows or
AITOWS, '

“the forked prop holding back -ehe- bewsmng “Fhe Another interesting observatlon is that in this

bolt is.shor, andif Tuck wills it the prey will be killed. -
The drrangement -of fastening the- toggle so that it
will easily glip from the pcg}s/when the. animal pulls
atthe bait, must be lef+fo conjecture. Try as I would
I could nof get/an? ‘detailed information on this point.

-Hven- the It.s were hidden from me. .
s
o .
-
| )
J/ .

“Eressbow the Chinese have a fully developed spring.

suitable for\wagons and . carts, but accounts-of .
travcllf.’rs in the iiftezior, areffever full of complaints. -
of the joltings ‘you get when using the spring-less
tonveyances on poor Chinese roads. :

I found in the H@ng Kong Tclcgmph’ an 1nter- :
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esung accoutit -in “’hi(_‘h iftis “stated that ‘these trdps: pu]l/tlhg;ﬁka‘ﬁard bemg IDD catues, about '133 pounds

are.in’ constant ‘use in Fukien prcvmce just south: of )’%’ﬂétcrmme

“the district where I founid it. I quote in full. “Woghy
- of tention are the’ Tiger-Bows, T

and. heavy (compared \Vll}i}rd/ﬁry csq;ssbows) -and.

are faqtened to/a /améworl\ DEAET p'ith or road frc—'

B quented-bry’
by mien_ andmre 50 ﬂrmnged that the‘movmg of
“a.cbtd- streiched across the read disengages the strmg
=it sends the arrotv on its way. The forcg is so gréam,
1hat the shaft frcquentlv comes oul of tht rjther side

of the t1ge;, deér-or'buﬁalo. 'To ensure success, thc
arrow_fs . usuaﬂy double-barbed and envenomed.- On
the m-a:nland opposite the island of Amoy (Fukien
province) these tiger-bows are in constapt use, and
=~ “anmually kill at-least ffty of these huge cats.”

_ The same source,'® -which- déils with Chinese
weapons, informs us that. the crqssbow was used in,
ancient times by the Chinese as a wc:ipon and gives
interesting- data onrbows-in- gén'cral “In archery the
Chifaese have long' been experts, especially those of -
 Manchuria and Szechwan. Their bows are-of three
-types:. _the long bow, which is over 5 feet long, the.
short bow, which is about 4 feet i length, 3nd the
cross-how. The strings are made of gut, of silk, or of
a very strong home-made twine wrapped-with fine
sillfin the m1ddle Bows are graded accordmg to their

o "Hong Kong Telegraph,” Augus[/l';, 1802, quotcd hy Wer-
Socm]og\'\cf the Chinesc,’ ,London, 1910,

ncr,

- -

3 184. Bow Trae,

suspended: from the middle and’ weights hung to the

W’P@éé(tn large .- mlddlé of the strifig, until the latter is nearly an

“qffow’s length from the .,bow Famous boywmen use
bows_with heavier pulls, © ranging from 150 to 200
pmm‘ds —and-ene-distinguished .Chinese RobinsHood
is said to have drawn a.200 catty bow (gkout 270
" pounds). "The bows vafy greatly in miaterial; o '
tien; decararfon and finigh: 'lhey are made-of one’or
severai pidces” of "wood, andare frequently J.L]jl&ld or

= . N

2

engrossed until they are. a truc work of art,” Ordi-
“narily the Chinese bow is of the strength of forty to
Clghty;.cat[lﬁs (2. 50 to 100 pounds); the string of
sitk, the arrows well-made, feathercd and wuh iron”
. or steel barbed poinzs. . T

In the stone reliefs of the famous burial chamber

of the Wu family in Shhmung (dating of 147 ADs
but now dispersed) an archer is shown with 'a'cross-
“bow, details of which dre not recognizable. Cross-™

bow locks of bronze which fitted into the wooden
shaft have frequently been excavated in various parts
of China and. are usually assigned to the Han dynasty
(206 B.C. to 220 aD.). There are also references to

crossbows in early Chinese histories. According to the

~Chow Li, annals of the Chow dynasty, the crossbow

the

was known alréady in the 12th century B.g; and
= . . e .
Historical Records of Ssu-ma-Gh'ien relate that Gen?

eral Sun Wu in-the Gth century ®c., used a céivision .

A -

-the-pull, the-bow, préperly strung, -is -

struc-

e

.
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~of ¢rossbow archers in, his army. These. retqrds in-. jaws..The right end of this pin. or release; rests against
» dicate at legst that the crossbow was known 1o the the narrow edge of the maveable jaw of the trap; the
: Chmese before the’ Christian era and may have been other end-is just barely pdshed under the narrow
ventéd by them. The significance -of this inventicn " Bamboo strip -running up tge side of the statiopary -
now - 135t to us. It ‘was however of ¢ ‘mcndous im- Qa\v If a feeding animal wuches the narrow bamboo

hce, before’ the” advent of frearns, Its dE‘TC{ strip between the jaws, the pin is released and THe' trap
noved Pope Innocence II in ngg to fdrbld is sprung upon the legs or body of the animal. The
inst Christians. " whole length o'f'thg trap Is 20~inches and widest widih
ing principle in the bow tl"lp, Fig. 184, as g .inches. This trap 1 feund at Sha Ho, Kiangsi
ll:as inTthe crossbow trap is the spring. The use of”” provmce Tiijs used by peasants most frcqucntly 1o
'sprlngs 15' net 25 common ‘in China, as ‘with us. Dis- catch rats.
?regtlrdmﬁ e moflern age of progress which Has .
. énslyved s to the use of any cenceivable me@mmcal . METHODS 'OF FISHING
prmczple and going Back to that healthier age which '
. was tramformed by machines. about 1820, we find ‘The making of fish- hooks by- hand “in P“mltwe

sprmgs in-many articles of cvery-day uséy as upon fashion still holds its own in China. Fig. 185 shows
" wagons and_carriages, mattresses, and upholstered;  fair assortmént produced by a needle-maker in Tch
fumlture (oor—bclls, clocks and watcl;c-; Jupon: gLfI‘l' * An. Thise hooks are made Df“fomwn wiTe, sharpcncd ,
,- Tocks Ctraps, shears, .,rat‘des, i the whlp, etc. The = atone end, b‘ent inte? shape, hnd the barb is made by
“Western aféc of the spring is® evE’rywh{:n:f apparcnt s an mczslon w1th a chisel. The ends arc_usually flat-.
through its common applications. "Fhs is not the case . teped 1o prevesit’an attached hemp string, from gh«pﬂ
in Qﬁlm The principle.fs well known, as exemphﬁzd ping off.Somé have a.loop for attaching: the string.

o

" nthe tzaps;but seldom applied. Chinese spricgs are - The strings attached to some_of the’ hooks shown in-
mostly wooden, and &, bamboo ‘because “its. elasticity - Fig. 185 arc”held firmly to the hook- shiank by a stip
is most suitable. Metal sprmgs [ saw. in tweezers and of pewter. On the Posshan Rlvcr in, Shantung a mis-
- padlocks: Other examples of the use.of - spring larc - slonary observlesi ﬁshcrmcn usmg ﬂles for b'ut on fine -
the cotton-bow - its suspefision - frem,-an- elastic rod hOO]‘“S 5 1865”
the, brick- mal-.crs bow for slicing clay, various traps, s THEantiquity o Qi b“b‘:d fish- hOOI‘S is un,doubtc:d
and of old =% the most. important weapon of . the The excavatipns of Gezer in’ ‘Palcstme unearthed a
“soldier, the bow and crossbow. The torsion sprmgrsplcndld specimen of a'bronze fish-heble with 2 barb,
s also known, and used in the Emme saw stretched  dAting from at least 1000 .. Chinese records of pre-
WlThJOp& and toggle. - _—Christian times Speilx of the use of golden hooks with
The'bow trap, Fig. 184, is sef ready. for action, To  silken cords, £0:fff§’ﬁing lines. Also floats tied to the

~is not stood up verdcally s, here photographed, but . submerged line were used in early times made of the
laid " dogvn horlzorrt"dly upon’ the ground, and the pith“of an aquqtlc reed. On seeing the float sink the
stick - attached "to - the string_here shown under thé F{shcr_mal} knew that there was a ﬁ?'?h on t.hc hook.
“trap, driven into the ground. to prevent.the trap from- Th; ba‘rbed‘ fish-hook presents an interesting-ques-
being carried away by the trapped anmimal. Bait, a few . 100 35 40 which came first, the barb on arrows and
grains of rice, is laid dn the "trapezoidal space: at the  spearsiorethg Barb on fish-hooks, and which i
lower, cft hand corner of the trap, between. the. two— ~Hugnced the adopticn of the barb for the other. )
upflght "itiodert armns ‘which act as- faws, nnd dose - A .very primitive and. yer efficient_substitute for [
when the trap s sprung. The” Tight: band jaw, a flac fish-hook is used by~ the Chinese around the ‘PEyang
hamboo strip, ol itichies long, % mch wide and Y Lakf: in Kmng& provirce. 'IF 1§ a sliver of gramboo,
mch thick, slides in a*slot -of the maipn ?shaft of the abo.u.t 4‘,‘_,_,1“Ch lopg, very elistic, [l?e endf Ent. to-
‘trap, here shown at the bottom. One end of the bam: gf,tber to holld between them 2 grain of rice, and 2
“.boo bow or spring is inserred in a notch on.the 18wer circular section of- a m‘?d,_ push;d over thg ._be:nt-
‘right side of thjs jaw ‘and presses against it. The jaw _.rog.cthcr Ends'[f) hold them 1n~that:'pr::>s}_tloﬁ._.13x SLRNg. "~
is held" open, by a short. cord" attached to the jag 1S tied Lo_rbe middle cf the bambOO'SllVCT'W_thh in its
bottom kept taut by the leverage of a stick seragainst bél:lt——POSltlon assumes an oval shape. The manner of
i peg in.the main shaft of the trap. At its upper end w.orklng‘-. can rbe.m_'nagme(_l. The bC[‘ll;-OY(ﬁ’ bamboo
this stick has a string attached to it which is fastened .sh_\_(er rwith the fice as bait dangles in the.water, a

- to a_sm&H pin 1% inches long set between the open” T e e Williamsan, “Journeys in North China,” I_onfion,;187o.
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greedy fish snapsfac it. The- slender Teed riug ﬁg

severed and the bamboo, sliver stralghtens out in the_

fish's mouth, lodges in it or in the throat and the fish

.

~-—is caught. Usually quite a-number of such fish-hooks -
or rather, subsm-unons are attached to-a Fine, which is -

Y

“a foot the elastic bamboo hooks are tied on an
" the line has been in the water all-night, the chrch is

stretched out horizontally er-the_water. The lines

are of enormous length;. up to ‘a. thousand feet, and

the ends are. suitably anchored. At mtervais of abgtit
After

=

usually con51derablc

Even ag_};h% 8l being suspected of mtroducmg
a “hsh-story” into this sober account of Chinese fish-
ing ‘methods T roust call attention to a remarkible

reaches obliquely dowa. into the water. The board,

“methed- where' the fishermensits calmly in-his boat -
and the fish jump into it of their own accord, ouf el
_there fascmatmn The boat wh1ch is long apd.narrow
haEg cxtendmg from the gunwaLc a "hoard . which

1

o be sure, % to be painted white and the ‘moon-

must shine on-it. How romantic this all sounds, and

-yet the unbelievable happens. The fish are ured by
~the moonlight refiected from the board, and- when
“approaching it "ger’ confused, jump to  avoid. the
" “obstacle and land right in the boat. I'was not out with

the fishermien in the moanlight but.I have often seen

the boats in the Poyang Lake with their long s1dc—
extcndmg ‘boards. ) .

We are apt to think that anything more or less
mechanically “complicated is the product of the. -
Western. world, and if we look at our fishing reel,
nicely finished and nlckel-plated we would scarcely
expect-tofinnd 1t prototype in China, But here it js.
F!g 186 shows one as used im conservative’ Kiangsi,
which was ever hostile o fore1gn conurivances and
1deas.’

The rod, 5/2 feet long, is m'tde of Hex1blc wood.
An iron nail is driven through the wood at the
‘heavier end, and serves asdn axle for the reel. This
reel or wheel is simply a wooden hub with six
wooden spokes stuck into. it “gquidistant from each
other with motches at their ends for receiving the
_fishing line. From the reel thealine passes through an
eye-bolt fastened™on the rod, and along the rod’

through glass rings tied at intervals to it. To the end -

of a line is attached a sinker of lead beneath which
the snood with the hook i is'fastened. Fish are a wary
Iot and do not approach the hook if it is too obviously &
dangling there as an integral pait of the line. The

Chinese before our era learned, no doubt by experi-




* “which has not escaped the Chinese; that fish are
attracted bv i Uht Fispfng with nets is consmfembly
aided t wrebv, as 1 was informed by the Chinése.
The Keight af the basket with the bail is 8 inches,
the diameter of the opening 5 inches. The lghgth~

~ of the iron holder with itg socket is'7 inches. The

" fuel consists of biss of resinous pine wood.

“"= Fishing in rice-fields is another method peculiar
to the Chinese. Early in springthe-peasants fasten
in the wasr near the banks of rivers bundles of T~
tall grasses, and die fsls Fesort to-these for Spawi
ingrThese bundles burdened with the spawn are
then raken to. mundatecrnce fields. - After a few

T Thonths the. fish have grown to sufheient size 10
afford proﬁmble fishing. For this the peasmt
*wades about the ficld and with_a bamboo stick

isturbs the water. As soon ay .he spies & fish he

cmes dowh on it with a wicker hood which has
small opening on top. Through this opening he
“reaches into the hood and gets hold of the en-
trapped fish. The hood is a_round basket, -woven

- of bamboo splints, without botrom and “with the

small opening above noted, on [op. ) S
Not only fish, but also eels are artificially bred | “Fie 188 Bispeies Gussser, - W

and caught’ip rice- felds. The baskets shovn in Fig. ' ' R . L

189 serye to)L_eep the eels alive and confined untlL,a to the market for disposal, [ The éel-baskets, here .

sufficient number have been caught to justify a trip  photographed .upside down, are inserted with their

Fis, 189. Exr Caces pr Basxers Td Kerp Avive CarTurED HELs.

L
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c‘l‘nstd rounded botom downward infu the Aooded
rice-field with the apen funnel-shaped top extending
above the water. The largest of the baskets, which are
herp shown upside down, is about 3 feer all. Chinese
ecl-traps, which we would call “eel-pots,” are of simi:

lar shapé, perhaps more elongated, and ficced with &
removable cover at the rear pointed end. The esitrance

opening is more properly an internal funnel. inas-

-much as bumboo splings cxiend a distance into the

hollow of the baskell The eel cun very easily enter,

.‘ . - . . ® 7 ,. .
sliding past these splints, %hich however with their
flexible cluse-set pormts bar his retreat. These eel-trups

care laid on their side fnto the water, and the en-

trapped eel is removed through the rear end.

Fro, tga, Fou-Toses, .

. . . . R -
_ The tishing wol shown in Fig. rqo.is o paie of eel
wngs used o catch slippery eels, which the Chinese
frequently raise in the inundated rice-felds, They are

made of wrought iron. The two members of the wngs
are Joined together with a rivet-pin as a pivot. The

length of the tongs is about 10 inches. We watched a
blacksmith one rainy day making this tool in Wantsai,
Ki;ufgéi. He was sitting on a low stoo} unded a mat-
roofing held up by four posis. He had an anvil before
him on the. ground and the hearih, a small earthen-
ware bowl connected with the bellows by a pipe, be-
side him. His products are only small wares and he
can well make them siving down, Eel-tongs he can
“produce at the rate of about 20 a day. When closing

¢ Fre. Lyi. Fistisdg Cone,




Fia, 192. NerTive NeeoLe.

_hop he takcs bellows, anvil hearth and all his tocls -

“"-home with hlm
Another ool for Eshjng, also the productlon of the-

samie blacksmith who'"made the eel-tongs, is shown
in Fig. 11, and looks like a comb. It worl\s on the
principle of the wident, the fisherman’s ,implement
“since olden times, and for want of a better name we
might call it a polydent. A wooden handle long
enough te afford a grip for both hands, one above the
other, is stuck into the socket, and the patent fisher-
man squatting motlouless in;a clear shallow stream
holds_the tool, teeth downward directly over the
water. Wken an unsuspecting -ish coniealong he
upon it so that the sharp teeth Penetrate
“TThe length of the polydent is 6% inches and
the teeth are 134 inches long. The back of the comb-
like instrument 15 formed of a metal band folded
over, and the separately made spikes are laid into the
fold, heated, hammered and thus welded into place.

"NET MAKING

A large part of fishing is done with the aid of
nets and we must therefore say a-few words dbout
making them. Fig. 192 shows a typical Chinese net-
ting needle, made of bamboo and wound with hemp
thread. Theré is also shown 2 longer netting needle
without thread, and a short mesh stick. The shorter
. netting needle is 714 inches long, the long one 12%
inches. The‘_mcshAstick is a smooth piece of bamboo
like 2 knife, one longitudinal edge thick and rounded,
~and the other thin but notvreally sharp.

Nettmg is a simple performance, easier done than
expldmed The Chiness employ a wooden frame or
rack, Fig. 194, onto which the meshes are fastened
‘when starting a net. The rack is hung with thi,klpper

bar wherever it is convenient in 2 horizontal poaition

Netting is performed frém left to right in such

fashion that after one row of ‘meshes is finished the
rack is reversed and another row started, New meshes
are forméd over the so-called mesh-stick. This is held
with the edge downward in the left hand, thumb in
front and the index finger behind. The thread com-
ing ‘from the knot previously formed is laid around
the stick from front to back, whereupon a 51mple or
overhand knot is formed behind -
the stick in some mysterious man-
ner but not yet drawn tight. Then
the thread is carried through the
V-shaped loop hanging loosely
from the upper row, and finaily
pushed through the overhand knot
and pulled upward, which draws-
the knot taut. The accompanying
sketch, Fig. 193, it is hoped, will
gid in cotnprehending this descrip-
tion. To get meshes of uniform size
the Chinese rely entirely on their
eyesight. In" Europe, on the other
hand, it is customary to have a round mesh stick
which determiries the size of the. meshes, When the
thread is laid around the Furopean mesh-stick, and
the knot tied, the size of the new formed mesh equals
the cireuinference of the mesh-stick, To form large
meshes in Europe a stick with a correspondirigly
large diameter has to be used. The Chinese, however,
fn forming large or small meshes, use one and the
same mesh-stick. The size of the meshes 15 de-

Fic. 193. ForM-
aNG a MEsH 1IN
NEeTTING.

“termined by the distance at which the stick is held

from’ the upper row of meshes. The netting needle
halds the supply of thread, usvally hemp. 'The other
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© . FiG. 19y, Rack For Makmwe Nets.

£y

skefch, Fig. 104, gives an idea of the construction of

the rack used in cormection with net-making. Only,

the lower of the parallel rods is used to hang on
meshes when' starting a net. The variety of nets is
wvery great in China. One kind, formed like a cone
is muchi in vegue. Tt is started with a few meshes and
to éach row a new mesh or accrue is added.

=~ About the hisiory of net-making little can be said.
It igclosely allied to one of the master wants of man-
kind, the procuring of food. Its distributien is uni-
versal and its origin lost in prehistoric times. From the

Eskime of Greenland, where hair from whales

whiskers andsigews-of. seals furnish the twine, down
to the South’sea tribes, rravellers upon- first contact

with the natives have found néts employed for, fishing .
", « cniting instrument used in the house except the fire-

and ensnaring game and fowl.

Fig. 192 was photographed in Kﬁligi_g, “Kjangsi-:‘

The longer netting needle is used with silk for mak-
ing conical nets. The Chinese have a way of preserv-

ing the hempen nets from rottinghy impregnating .

them. with' a_mixture of pig’s blood and oil. 1 pro-

" —tqthe prongs of fork-hooks shown in Fig. 1gst which

cured -the netting needles+in Kiangs, but they are
typical formany other pirts of China. .

'HANDLING OF MEAT

©"Iia the Chinese kitchen there is no mear-safe, or
icebox, in which to keep perishable foods. T sup-
plies for the three meals of a-day are usually bought
- early in the morning, and meats and fish are attached

are hung with the ringed end to a peg on a céing
rafter, or high up on the door ar window jamb so as
to be out of reach of stray dogs, which will find their
way into the kitchen only too often. These hooks arg
made of wrought iron apd are 28 inches long, {hejr
thickness is 14 of an inchi The prongs have sharp ™
“points which are readily pushed through meat or fish.
Other foods such as vegetables and fruit 4re hung
up to the ceiling in baskets, which as a rule are those
in which the supplies are brought from the market -
. or ‘dealer. The Chinese do not trust the dealer and
always take their own steelyard dlong when they go
marketing, to be sure that they get the right measure
v’veig'he_d with honest scales. Many Chinese dealers,
one must know, have two sets of scales, one for buy-
‘ing and another for selling,
In-Canton and in Chekiang Province the straight- -
edged cleaver, Fig. 196, can be found in every kitchen
and the peculiar-thing abour it is that this isthe only

wood cutter. In Shanghai a cleaver with a curved
edge is'used but of that later. . S

The dimensions of this cleaver blade, exclusive of
_the unseen tang which terminates in the handle is
8 inches by 3 inches whe tl’lﬂickness’é’at the back was

" Fre. 1’95. Mear Hooks,
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orlglnally 3/16 of an inch; but thls has been \VldCl‘{Cd
through hammering on it. The Blade tapers from the

ackete-a. sharp ‘edge on the cutting side. The tang
£ _ntlrely through. the%{:ngth of the  wooden
handle a6t the end-of w@g

"Thc Chinese are very parsimonicus when it comes

"to iron or steel: I never saw iron nails uscd for in-

_S['][]CE in any lmplement furmture or COI]SU'L[G[IOH

truly Chinese. They love to join things together as

“has been sitd by tenon and mortise, dovetailing, or
“with wobden nails, ®hé maker of. this cleaver, made

<.

in Ganton, as the stamp on the blade reveils, did not
feel like wasting tco much .steel on the blade. He
made the latter therefore of wraughriron, and welded
a stecl edge onfo it. Similar economy [ saw practiced ;

- on- hatchets. This specimen of g cledver was thq/

property of my interpreter, himsclf a Cant(}nesc whé

- bought it fromi a Cantonese dealer. The phomgraph
i Swas taken at Shanghal in the N:ltwe City, Kiangsi

provinee.
“In and> around Shangh'u ”dso in par[s of Chekr;ng

'.provmcc, a cleaver with a curved edge 1s more ¢om-

mon, like the-one shown in Fig. 1g7. The lengthfrom

‘its steel point-to'the end of the handle is 14 jnches. .

it.1s clinched. Between )
:the ‘blade 2and handle 1s an 1ron ferritle.-... '

Fro. 196, Krtcren ayp Burcuer's CLEL(\.?F.R WwITH STRAIGHT EDGE. . Yo

The - greatest wulth ot the biade is 3% inchés its

thickness at the back 3/16 of an inch, the length off
gk o the iron ferrulé of the
" handle 91/2 inches. The tang -a CO]‘[E]DL}’[&(OH of the

the blade along the

biade, passcs Lhrough tHe wooden: handlc 'md
clinched where it emerges. ‘ ~
Realizing that all the food: served at Chlncsc meals

““must be reduced in the kitchen before serving, into

such’ fiorse]s as can easily be taken up with the chop-
sticks, one itk understand that the chopping block,
Fig. 198, 1'; of (ﬁhl necasmty in the Chinese kitchen:
When hashmrr meat the cook. places the flesh upon
the chopping block and hacl\s inf-it gleernately with -
the two cleavers, holding: qoe in each hand.

"in butcher shops they have a section of a tree trurik
“for a chopping block standing upon the floor” This
block is+3 or 4 feet in diameter, and when they chop

. meaggghey have four people standing ardund it each

with “two cleavers, chopping away at & ‘great rate.

"The photographs were taken in the Ndm’e City of

Shanghm. -

This specimen, a secglon of a cypress tree, is three’
inches thick.and at.its WIdCSt diameter rwelve inches.
Wood of the “soap tree,”. I was told, is the most
desirable material for such blocLs The soup tree

-

¢




kY

‘have them, and the onl

p

Fic. 198. Foap Croppixg Brock, '

"'Ar;g;mt is probably a tree better known under the
3

ame of Sqapberry Tree, Sapindus saponaria, a native

of tropical regions®This tzee gets its name from the

fact that it bears as fruit a hur whose outer rind or
covering contains a principle, saponin, which lathers
in water, and is on that account uséful as & substitute
for. soap. The information -was obtained and the
photograph taken at Shanghai, in the Natjve City,
Kiangsu province. :

Fig. 199 shows a: sxght one can see .111 ovér China.+
I refer to the various pieces of meat and fowl hung .
« upon a south wall to dry in the sun. T always thought .

it curious that the Chinese should not have aporeci-
ated thé use of smoke for preserving meat. Sun-dried
méat is bung on the rafters, sometimes for a long’
time ‘untf” used, and here it frequently- gets unin-
tentionally some smoke-curing, especially in houses
without a chimney, where the smoke from the stove
rises Tp to the rafters and oozes cut slowly through
crevices and” chinks in the roof, or through a single
small opening left purposely for a smokcrhole.
Chimneys in this latitude :(Central China) are.ex-
tremely rare. Workshops like. the blacksmith’s den't
r-place where there is

“hung

_reofing tiles, with never o suggestion
‘of ta chimuney. The ¢ hnw and the |
W JHS ol the kitcheri are covered with
SO0t M are ‘hung up against the
ceilifg in the kitchen, arid- while they
-are ot getang -smoked that way in
our sense, they are exposed neverthe-
less to the preserving influence of the
" smoke. In general, Kbwever, delibetate
smoke-curing does not scem to be
known to the Chinese. An, exception
18t note from Hunan provmce A

apital of H—unan fish are cured
with smoke.- A large edrthemvare
. Witer jar or Lang (in thc-bacl\ground
of Fig. 6o can bf: seer several) is filled-
. with some chaff, and the fsh tied o a

whole is surrounded /w1th bamboo
nmttmg and the chaff ignited. As lictle
air is admitted it smolders, scndmg
forth a dénse smoke which cures the
fish. On the border of Kiangsi and
Hunan, 1 was served some excellent
smoke—cured ham by a Chinese family and was told
that the practiee of cifring was Chinese. It certainly
was a singular case, and 1 suspect the result of mis-
sionary influence. Ordinarily the Chinese have ham
prepared quite in their own way.”"The hind leg of a
pig is soaked in brine and gets then a fetrful beating
atil it is quite flattened out. Air-drying doés the rest
and the result is a deliciously tasting ham.

In the picture, Fig’ 169, there are in view; for
drying, a few picces of pork, three ducks, two pig's
stomachs, and a pair of-rain shogs. Domestic animals

are -pretty well trained in China. The cat sleeping .
peaggfylly dn the midst of this array of ‘meat knows
¥ [ullswell that it weuld not take long for her skin to be
to dry, if-she darcd to touch any'ef the meat,

out oft'the wall. With the stick leaning against the

. wall the meats are hung up and taken from the nails

! on the wall. The top of the stick is a forked- plece of

iron with a smaller hook on each prong. [n order to
hang a piece of meat on the wall the string fastened

to it is passed over both of the smaller hooks iy the”

prongs and the hérizontal stretch of the string be-
tween the two hooks is then geasily laid over a nail
in the wall when the stick is withdrawn. The picture,
Fig. 194, wastaken in Changshu, Kiangsi. The wire
stretched across the window opening is foreign and

-

various crdcks i the rQOE{,bf:tWCGﬂuthC :

Nary told me-that i Qhaﬁgsha, ‘

pole ‘are suapendcd over the jar. The -



prébably meant to keep birds aut of -
the ‘house, chickens included.

Iow

" CHARCOAL STOVES AND THEIR
7 MANUFACTURE

w; The charco.ﬂ stove, Fig. 200; s
- made "of red, unghzed clayand fire— —
“baked., It is smlpl a pot with a square
“hole cut intg its ide o be used as a
““door. for the draft and extraction of
.ashes. Inside the pot, half its height,
“a 516‘{% likg earthen disk is inserted,
'see’Fig. zo1, antd fixed there perma-
ently to serve as a grate w0 hold the
; chqrcoal The cookmg utensil 1siput
on the open top of the pot apd macle
“to rest on the three knobs here sfen
-forming - part ‘of the top rim. The
“gpacc® be[ween the. top level of -the
knobs and the rind; ensures the. neces-
sagy -ventilation for the fire. If s
customary to assist the ventilation by
swinging a palm-leaf fan rapidly to
and fro in front of the draft hole of
sthe stove. Ordinarily this stovejs an
auxiliary arrangement in ‘the kitchen
to cook anythisgg quickly, orelsé to
cook, things for which there is no
place on -the, larger builvup. stove.
~Poorer people, however, lacking the™
 latter, use these smaller portable stoves
altogether. -

Flg 200 shows 3 full view of the
stove and Fig., 201 a view of its per-
forared grate. The height, including
the knobs, is §14 inches. The thick-
ness of the grate is % inch. The wall
of the-stave is ¥4 inch thick at the .
bottam and gradually increases in Fis. 199.
thickness to ‘1% inches at the rim. . : G o _
These stoves are made in various sizes, from about The length is 19 iriches. Unusual is'the way in which
4 inches top diameter to about 2 feet; their height  the two armsare held wgether, One arm of the tongs

- varies, of course, in proportion. The information and s slot through which the other arm passes. The
‘photographs \\ff:ré"obtained at Shanghii, in the Native  most obvious way to hold the parts together would
City, Klangsu provmcz. ' be by a=pin’Tiveted through a hole in the two arms’

Charcoal is extensively used in the Chinese house- ~ thus crossed, but the Chinese don’t waste a rivet on
hold for braziers, foot-warmers, hand-warmers, for this. They drill a hole through the enclosed arm
‘table-stoves, used in winter w0 keep the food warm, ivherc it passes through the slot, and then indent
and for tea-kettles, etc., hence the neceasxtv for tongs " with a round punich the metal of the other armi on

to handle live charcoal. - beth sides directly pver the hole. The round indenta-
~a- The tongs, Fig. 202, are madz of wmughr irdr;. tions result in bulges on the inside which fit intg the
2 e a2 o N
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; boftom and placed into the spa.to dry. The

dlmemlons of sugh & i s high

2%1{1’*:565 in- g
ifmched ar e

.L avone cng b

\E;c ﬁboto

E ookt stovc 51m1lar to the
one shEen Flg 2000 A smmble find of
clay is found there in large quantities which
fact gave rise 10-the industry’ .

- On the rréht hand side of Fig. 203 can be -
seen a, pit which is used for atormg\ clay.
Lumps df it are vaken out to be used directly.
1n a mold for shaping the body of the stove.
Fig. 203 shows 2 number“of sich miolds, ™
those -on the extreme left standing individu-
ally on the ground conrain each a shell of a
stove, left seanding there to dry in the air.
To form a shell the mold made of baked clay
is put on the wheel, Fig. 204, and is sprinkled
on the inside lightly with-ashes from rice

- . . : chaff and a lump of clay is thrown intw it.

Fic. 2e0. Ciranenu. Cookivg Stove, : . The potter holds the mold with the left hand
o and shapes the clay wigh the righe hand; the .

drilled hole, and thus a pivot is formed, upon which w heel is not turned all the way around, but onlv

the two arms of the charcoal tongs turn. ‘ about a quarle;‘ of a rev oiumm at 2 Yime, Cracked

Besides—the ordinary cliarceal; pressed
cakes of powdered charcoal are used which
burn much slower. These are used where

maoderate heat for a long time is desired as
for instance under tea-kettles. To make these
cakes the charcoal is spritikled with the
glutinous water, in%which. ricé has been
boiled, and rcduccd to pm\_dm in a sfong,
mortar, similar t¢ the one used for pollshmé .
rice. The method of ¢fughing the charcoal 15,
similar_to that described on page 101, A7
board balanced on a support like a 'sccr;s;(f-'
has a stone pestle fastened under one of its
encds. A marfands on the board: stpaddling
“the center of balance and by xh/f

iting his
weight, pounds the pestle upon the charcoal
in the mortar. A long wooden stick, which,
he holds in his hand, serves to tuen the mass
in the mortar (/u:e-hf"'\;nla to get it evenly

reduced-w powder. The powdered. mass, still.

mqr, is then-filled inwo an iron molcl “round
_amd tapering, open on top and bottom, for
which a piece of iron, having the same di-
ameter as the large opening in the mold,
gerves as a pestle: The ﬁmshcd charcoul cake
“is then -pushed out of the mold from the




molds are ,gcmforced with bamboo hoops like the

1e shown standing on the wheel, The plastic clay
shell-in- the i’nold when ‘fintished shrinks through
- drying and can easily be withdraw! The next step is

 to finish the shell detached from the mold. It is placed:

upon the w heel, the wheel set spinning and [hf: out-
side of the shell made smonth with a wet mg Its top
is tnmmcd with the kaife shown i Fig. 205 On the

Fia.

‘

"203, Ma~vuractune oF CHarcoal 5TovEs,
. : v

202, CHArcoaL Toxocs. .

» -
¥

inside of the shell db()ll[ “half \\’.1)’ down, a icdoe is left
by the potter when originally forming the shell, and
onto this a round perforated ‘clay disk, the grate, is
laid and fastened down with wet clay. The top rim
of the shell is'cur out with the same knife 50 as to
form three profégtions, as shown in Fig. 208 and the
draft-hole is cut in the side. of the shell.

The wheel in Fig. 204 bas a smopth top platform-

2

S
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without prejections of any sort. When formmg the and, as we have said, turned occasionally as the porter
shell of the stove the mgld.is placed in the. cr:nter roughly shapes the.stove. In finishing, fhe semidry |
: stove is placell upon the wheel, andhe s it is, it
will stay where pat without clay»pastmg to fastep ity .
and only then is the wheel made to,spin around. Thc
height of the wheel is 2 feet 3 inches. The base s a
“stone disk (often a discarded mill stont) ;wfth a
central post upon which the wooden disk revo]vcs.
The knife in 'Fig. 205 is doub}e—edged and® 12
- inches long. It #lten happens that.the artisan_when
asked for a t00f to have it photograghcd’dlsappcars in
i the back of s shop and rummage$ tor an oldrdis
carded one. The photograph might cast a vicious spell.,
op the one he has in dally use. _Thus in this ease’l
i v was given an old knife WlthOUt a handle for phato:
graphmg Better be on the safe side the potter thought. =
“The maker, not ashamed of his’ “product, impresses
" his "chop ‘or trademark on-each stove with 2 wogden ©
block whach bears in rzﬂscd tetters some &hmcsq:
characters. 1tis held agajfist the side of the stove and
‘given a tad with the knife. Both block and knife are
~ photographed in Fig, 205. The block on its upper
- side shows con51d<:rab]e wear from being hlt with the
knife. o o -
Fig. 206 shéws a numberof finished stoves lying
#in the sun for final dr‘ﬁng befere being burned. The

“perforated disks or grates when made, are placed for
drying upon’conicil clay forms as can be seen in the
same picture. These forms serve also as molds for
making the disks. The holes are made” with a brass
tube, 71 mches long, shown in Fig. 207. A piece of
. wood.also shown at the-bertem of the picture, fits
into, the brass tube and with it the wet clay plug, cut
From the disk, is pushed out. -

Fic. 204. PoTrer’s. Waeen oF . THE Cray

. PR |
= Fi6, 205, Syove Maker's CLay Kxire @owir) axp Cror or TranEMark Cray Stame (Uepzr).
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The stove shown at the right in Fig. 208 is Arted
with a lsose cover in which there is only a sniall
circular openifng. At the left is a finished stove with

its cover rempved, while the right one with

its cover is otherwise not quite finished.

The draft hole fuintly seen below, has been

cut with a knife, leaving a rectangular clage

plug which still remains in place. This type
of stove is employed by jewellers for melt-
ing precious metals. Box bellows of course
have to be used in connection with it w0
produge the necessiry draft. On account of
the high heat which is attained in this stove
up s fited permanently wpon a clay disk
which preveits the heat from passing dowr
ward and injuring the surface upon which
the stove is made 10 signtld s'ugh"_ as @
wooden bench or-tables ’

DISTILLING:

Chinese stills, as wge discovered in our
/ : .
travels,  ard nearty alwayvs housed in dark

Flm._ﬁn

N

o . g A —— .
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i, 2o7. Brove-Marie's Honn-
Fig 206 consistsol o brass twbe 5% inchesJung, shown ar the tp of the pic-
ture andoa wooden plug Atdng thegein which servesato push rthe lay out of
the tube when the latter has been thrust through the che disk o muke the

perforations ur draft boles necessary [or the use of the disk as o goawe,

. ." . e N v . i '. ;- - . .
sheds or corners which ‘precluded taking photogriphs.
- We succeeded in.getting the. pictures {Figs. 2ri and

~a Tuoon. This deye as noted under

212} in Linkiang, Kiangsi, showifg tweo estential’ .




“blanks fram which’ they are forged, are ¥4 of an
“ 9k

bit, 2 inches long, 1 inch wide and % inch thick -at
the heavy end forms a right angle with the hafc and
the end of the pointed haft is driven jtito 4 wooden

work, as a substitute for the soldering-iron, a mere
iron wedge .is put into the c‘h,;rcoal fire and ‘taken
" brom it thh a4 pair
~of tongs, when re-
quired for soldering.
Fig. 36 was- photo— :
‘graphed in a tin-
“smith shop in Teh
An, Kiangsi. The
tin-smith .and  his
products wolld not
‘deserve our consider-
.ation as he ] '
_Ei'on of a ve
time. Bur his tols
are’ uséd in other
trades also and there-
“fore’ c]alm our atten-
o EN To™ deprecate
hxs efforts the more,
“add, that his

. Fie? 34. Qunese Naww \L\u\c Toat. axp Flaxoaer. The nail mak
inches long. The two short Batcheaded nails, shown i (hr:"l‘ﬁﬂlc. with two uLIthL nail

¢h long: The Chinest nailer’s hammer, |
inches lony, is used for hammering the head ‘of: the nail. The Anished il drops easily
from the nail making ‘wol when striking the head of the tool sideways with a gentle blow.

" handle. The parts to be soldered the workman scrapes -
clean, and as a flux he uses resin. For more delicace

. » . -

raw  material consists of old
‘ kerosene tins, discarded pre-
.+ serving tins, Jinings of boxes
it which foreign goods have
been shipped to China, :
like, but never any
sheer, the
which ‘the

manufacture

of
Chifiese do net
whderstand. The only related -

- effort to tinning sheet iron,
and an art whach the Chinese
practicd, is the coating of
copper vessels on the inside
with pewter. ’

The process of soldering is'
“really very old. Alyattes, K.an
of Lydia (father “of ‘Croésus,,
late ,th cent. B.c.), presented tg’
the témple of Delphi a silvér
vase, with a beautiful stand, fhe

~of

7446

!

Gl opys is 10 worke of Glaucus ios,
fumed ds a statuary in fmeral.
. Pairsanias- described the stand

as consisting of several plates
of iron, ad]usted one gver the
other in"the form of steps, thedast, that is, those of the
summlt, curving a little outwards. It had the form of
a tower, largc at the base, and_decreasing upwards,

and the pieces of which -it-Was composed were not

fastened either with nails or pins, but simply soldered /
‘together. B
" considered the inventor of soldcrmg He may h:

Based on this account, Glaucus has bcua

-/

Fic. 35. Cluxese Nairs aNp Nulf BLANKS.
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" Fig. 208, CiHarcosl ‘MELTING STOVES.. 3

that we ‘ran une\pcctcdly across a still

,thc, bod_c-,r? a cast iron bowl, O__ycr the bowl 1s_placcd a
barrel—sﬁ';;ped wooden heod, without -top -or bettom,

akts of\‘iu: Chmcsc stxl} but it was not. unul 1ater on .
n cxcursuon in the neighborhood of Tung Chcng,-

Flc;:;. 209. Crrvese Stien.

atound the upper edge of which is laid 2
.tube-like ring; of sewn cloth filled with
sand to serve as 2 gasket: The lower cdge
of the hood is luted with clay w make it
air-tight. A shullow pewter catch-basin, 10
mches in diameter, with an opei top, and.
©, terminating in a long pipe, is set obliquely,
" into thc woaden barrel-shaped hood, the
" pipe passing through a hole in the side
of the hood. This catchybasinwith its pipe;
_measuring 32 inches over all, is: shown_
upside down in Fig. 212. The bastn is held
suspended by means of three strings
Fastened eqiudistant from each wther oné:
-its rim. To the e®s of these strings are
fastened stones or pieces of wood, two of which are
here- faintly seen, and these are laid over the upp
edge of the wooden hood and thus keep the pewtcr'
catch-basip, with its drain pipe, suspended in the
center of the hood. The next step in building up the
utill is to put on top of the wooden' hood the pewter -
r:oohng kerde which is shown upside downin Fig.
2t1. It is 21 inches high and 24 inches in diameter

“across it® opening. When in”use it hangs rounded-
- part downwdrd 1mmedutcly over thc pester catche -
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basin. This. cooling-kettle is filled with cold water,
and has on its upper rim two projecting handles”
C (herc seen) for convesiendy lifting it Olle of these
“handles is a hallow pipe and serves as overflow. The
“ kettle in Fig. 204 has this overflow pipe on the hidden
" side *of the stll, and in that picture only part of the

" the 11‘1\’151bl€ overflow pipe dischargés. The process of?
. Qatllhng can now be -understoog. The cast iron bowl
prcvlomiy mentioned as set upon the fire, under the
ewer part of the hood, confains the mash consisting.
E._fcrmcntcd glutinous rice. A wood fire heats thc
. mash ‘and steam rises,. strikes the ool bettorn’ of the
: pewter co{)lmg kettle, condenses, and’ alded by .drip
hannels grooving the kettle’s bottom, runs down its |
ides, and grops into the carch- b.zsm__suspcnded under
the kettle. From the catch- basm, the. distillate ‘rans
. hrough the olilique catch-basin pipe ifito an earthen-
“-iware wine-jar - placed conveniently beside the sill.
“+The water'in the pewter cooling kettle is kept apol in
£ "itg lower zone ¢lose to its-bottom by a simple arringe-
ment. As the sketeH Fig. 210 shows, a pewter funiel
s thrust intp the kextle, the bowl:shaped parc touching
he concave bottom of the kettle. Above the. cooling
+ketde a shﬂlow wooden tub rests on a wooden franie:
" From this tub a wooden pipe leads' down into the
- pipe of the funnel and from time to.tdmeAwater is
“allowed 1o run down from the tub above by remeov-
ing a wooden stepper from the wooden pipe. The
" cooling water running down inito the funnel strikes’
the-bottom-of the cooling-kettle and thus- chilling it
 aids condensation w1thm thc still. The cooling keitle
is:kept filled with water-up to' the overflow and as
seeld water is allowed to flot.in from the tub above,
the warmed top water tun "_Ff through the overflow.
", " Thejprocess of distilling is
runs in a continuocus trlckle from the-still, Rectifica-
tion is not practiced, A handful of cmnamon Bark
and dried otange- peel is placed in the ja jar, ifito which
e liquor runs. This iriparts'a pIeansmt:‘H.wor to the -
jrit- which is really only what we. would call lotw-
© . winé, - /
_ . The Mongols cmploy a similar stilly” Fzg 210
o (uppf:r), in which’ a hqum‘-if distilled- Called arrihae, _
from airak which js squred m.mc,s/mﬂl\ Instead of
.the carch-basin iwith the pipe they merely suspend
a small basin in the barrel-shaped hood, for collecting
" the ‘condensate which draps down in very much- the
same way ‘from a roufid-bottomed kettle filled with
cold .water. . The. afrak itself mother of arrihae, is

./: R -

" bambeo. gutter can be seen inte which the water from —

ery efficient, the distillate "7

- oslightdy intoxic ing, and issa favored drink among
' t]‘u; Mongols/‘%he name arrack, which we give.to a

stroﬁg dlstl]led liguor from the EJst seems to be re-.

lated to this Mongolmn word, -

‘It would be frujtful to investigate thé ctymology'

of these Morgolian words furthier, and establish their

Calech

Bowl = Hood

Masiz

-

Fis. zper "’(Uppcr) MoxcoLiay STicr. (Lower) Criness STILL.
L Cordensing or cooling vessel. (2} Pewter caich basia with
~conveyer-pipe. (3) Cast iron bawl with mashi. {4) Pewter fun-
- nel. {5) Shallow wooden tub. (6) Fire box. {(7) Wooden frame
supporting shallew b, (8) Barrcl-shaped hood. (9) Gasket
wof sewn cloth, Riled” with sand, {10} -Overflow pipe. (11}
. Wooden pipe with wooden stopper for letting eold water run
down into the condensing vessel.

relationship to the Arabic arag which means sweat,
or the condensate which depesits in drops like beads
of sweat in the process of ‘distillitton."A Chinese
name of one of the products of distillation is A-la-chi,
clearly’a transliteration of the Arabic wag '%).

-

\

According to a Chinese legerd the art of making R

'S, A, Start,

“Chinese Materia Medica,”
p. 419 ’

Shanghai, g1 1.




CHINA AT WORK

Liovor STl
1 Chinese snlk

Ustn x4 Craxesg

flNng stearm n

Fio. 216, Connaxe Kovree
onoats anwg surface the

The

daughter, o spirit of adventure, con-

wine was invented by T wha lved ca,
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-travel TS from Irania. THe transtation 7% i
: 3better as it brmgs out- the metaphgrical meanihg of

sta.temcnt of its source. To tredt the whole *sub]ect
under the headu of “Spirits,” as Stnart dées in his
;Chmese Mate Medica, is also” mlsleadmg and his
afit; though giving valuable information, s not
rée from confusion. For brevity's sake we shall retain
‘thé Word wine in our discourse and ask the readeér
o bear in mmd its broadest sense of alcoholic bev-
_-erage %

clearniess into the subject. The intrepid Scotchman,

"China to sell Bibles to the patives was a keen .ob-

- glutinous kind of miller which was used for food,
“but. more especially for preparing a.kind" of beer
called huang chin (yellow wine).” To call it 2 kind
. of beer shows that he obYerved its manufacture and

¢ould not very well .call wine or spirits,

The original Chinese brew was a fermented bevgr-
age of millet or rice,"the same for the making of
which I'Ti had to ieave-his country. To make it
malt and yeast were ‘needed and we find mention of
it in.a simile introduced in the Shu Chmg, Book of

to me as the yeast and the”malt in making -sweet
wine.” The straining of the liquor from the lees,
another impottant feature of the making of fer-
mented grain liquor, is also vouched for in oldest
times by the reference to-it in the Shih Ching, Book

\

8..), which disclosed that the wine was separated
~ from the lees by pouring it over a filter bed of herbs
or through a' basket with a rough (wawen) bottom.
-The fermenting“of the mash is also hinfed it.in the
‘Shuc Wen (ca. 100 4.0.) in whicl'it is said that wine
was. made of soured cooking rice and if it was not
f'spo:led the wine would not.be sweet.
I making a fermented graln liquor we .start out
with the grain, b# it millet or rice, which represents
the starch. The grain or starch ke soaked in water of

‘This water ‘solution of the starch 1s a préparatory
“step in changing the starch into sugar. Two other
requisites for this change are the. preper. temperature

.FOOD
LlCt of érap‘eé Grapes have scarcely ever been used by. ;
the Chrrrese—farumakl_gg wine, and then only in a few.

'locauues ‘where they %ﬁwy early_

wine” is: -take place This “watchman,”

/ine as merely an alcoholic beverage with the definite

The studymg of the processes involved brings

“Alexdnder Williamson, who.in the sixties of the last -
"“-‘century went from 'village to village in northeastem'

“server and noted -in Shantung the cultivation of a-

History {24th to 8th century B.c.), where it says: “Be -

of Odes (23rd century to begmmng of 6th céntury-

“which it takes up about 50 percent of its own weight. -

of the solutien, from 30° tdﬁ,ou C., and the presence
tn-the soiutlon of a kind -of “watchman,” without
which the change from ‘starch o sagar wouldl fot
a chemical compound
called enzyms, has a curious function, it dids by its
mere presence, the break‘lng up.of the starch particles
into sugar parncles, chemically expressed, it acts as a
catalyst. The enzyms are produced by sprout1ng=°and
maltir/'lg grain, and to make sure that this important
compound is present in the starch solution, the grain
is first malted or at least some malt is added. Not
much malt is required to produce the enzyms. With
thése conditions fulfilled: water-dissolved ‘starch, the
presence of enzyms and the proper temperature, the
starch changes rapidly into sugar. The next step is
fermentation with the aid of yeast which changes the .
sugar solution into an alcoholic liquid. The yeast acts’ ’
on the sugar and beeaks it up into aleohol and carbén
dioxide, a gas which rises from the liquid and esézipes

intd+ the air. The temperature must also be of the -

proper degree. 'When the process of fermentation is
completed no more gas rises and the liquid is ready
to'be strained or separated from the residue by pour-

: ‘ing-off or decantation.
- found -that it was a fermented grain liquor; ‘which he -
. alcoholic beverages of antiquity which were made of

"These in short are the prmmples underlymg all the

grain, principles which persisted down into medieval
times. The alcoholic beverages into the manufacture
of which grain did not enter, and where the initiak,
process of changing starch inte sugar was therefore
eliminated, forms a sibdivision. In these the manu-
facture started out with' sugar-bearing substances such
as honey or ripe fruit, especially grapes. Typical ex- -

amples are the 'mead of the old Gérmanic races and -

grape-wines. .

The grape was mtroduced into China in the 2nd
century B.c., by Chang Chien who had learned the
art of makmg wine in Irania. In’ China, however,

alcoholic grain l;quors were the bcverages mamly T

used, until the art of distilling. or separatingsthe
alcohol from the watery  solution was introduce

Chinese tradition says that it was in the Yﬁan\\

(Mongol) “dynasty (1280-1367 a.p.), and it would
appear that the Mongolian conquerors from the north-
west were responsible for the introduction of the, art

 of distilling intor China”

With this-event a-new era in the history of bev‘?r-
ages in China started and only since- that time isiit
permissible to speak of spirits, the product .of d1st11—
lation. The Chinese in general have retained the. old
name chim for the new product and this explains the
fact that wiXers on China when they speik of hevcr-.

¢
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ages have usually not cleasly distinguished the two The cooling of the cover, 1o aid condensation, is still -

types, the fermented grain liquor, and spirits:

The history of distilling alechol is still in the con-
troversial stage but -the investigation has narrowed
down to the views of twe great scholars. Hermann
Diels*® says that ca. 1300 Ap. alcohol begins to be
distilled more and more, probably after an ancient
recipe. "T'he recipe he has in mind is found in Way%
MS. of the Mappae clavicula of ca. 1350 aD, a com-

“pilation which drew from older Greek and Byzantine

sources,. Edmund O, von Lippmann®® is more
positive and says that alcohol is an invention of the
Occident, probably rade as late as the 1:th century,
possibly in Iraly.

The still as such is muck older than its use for the

- distilling of alcohol and there are sufficient data extant

"o follow its development around the regions of the -

_ Meditetraneant, from thé beginning of the Christian
era. Maria, the ches;s, a renowned alchemist of Egypt
{1st century a.n.}, gi{'es- the first detailed information,
stressing the fact that a pipe leads away from the
cover of the still and lets the condensate drip into a
receptacle standing beside the still. Zosimos, also of
Tgypt, writing ca. 300 a.p., speaks of distilled water.

1 angike Technik,” Leipzig & Bérlin, 1924, “Die Entdackung
des Alkohols,” AbRdler Berliner Akademie; 1913, phil.-hist. Ki. 3.
¥ “Entstchung & Ausbreitung der Alchemie,” - Berlin, 1919,

1

primitive and done with a sponge dipped in cold
water. Synesios, in.the 4th century a.p,, described the
still in its moré advinced form:-a aripod halds the
receptacle, the vapors rise up into a hrelmes of glass
or metal, formed like a human head or 2 woman’s
breast, condense on its upper surface.and flow off
through an oblique pipe. Thus the development of
-the still went on and the apparatus Teceived its dis-
tinct form with the cucurbit for holding the liquid¥*
the head or alembic for condensing the vapors and
the beak which delivers the distllate. When alcohel
was finally made*there was already an efficient ap-
‘paratus for «its manufacture. The beak or oblique
pipe, a part of the alembic-or head, is a distinctive
feature throughout the whole development and a still
without it can hardly be considered a part of this
Mediterranean development. l R
Let us recall the description given of -thee Chinese

- stll and the more primitive Mongolian still. The
similarity between these is.s‘a\dose, the Chinese still

merely modified by a pipe extending from the catch- -

basin, that we clarly recognize in the Moagolian still
the prototype. This, however, is distinctly different
y from the Mediterrangan type and cannot by any
" stretch of the imagination be explained %y related to
or derived from it. My conclusion is that <he Mon-

r

Fi. 213. Arconon STOVE AND WINE CONTAINER,
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~golian still which was used solely for distlling al-
gohol is a distinct development of inner Asin and thar
it may be closely linked With the invention of alcohol.
Traders who' first observed it may have imparted
their knowledge to the Occident and it seems also
*.plausible that there the more efficient Mediterranean
sl wus'presscd into service for making aleohol, in-
“stead of using the more pnmlmc type whmh sUrvives
to, thls day in Monnol .

CHINESE ALCOHOL STQVE

1t is the'custom in China to~ drink all beverages
“hot: Bitter experience has probably taught the people
to adhere strictly to-this custom and avoid, especially
\th@troplcnl surnmers, all kinds- Uf infeckion con-
veyed: in unbgiled water. "The same, principle of
_ aking tea infusions or plain water hot, has also been
extended 1o Chinese wines be they fermented or dis-
tilled beverages. In the latter case this is,. of course,
ﬁ_’\p}g_ciiprophvlaue for wines and Ipirits do not
convey ‘anfrmexious bacteria, One interesting effect
of heated wine is-that ir rises much quickerto the

head agd that the Chinese feels avhen he has encugh
before he really becomes intoxicated. DrunKenness is

A rare occurrence in China. In northern China frreh. -

distilled wine made from millet o sorghum is con-

sumed. It is very strong, almost pure alcohel, and the

head of a houschold usually takes some with his two

Cmain meals a day. At each meal a child or servanc is

sent to the shop to have the container filled. Fig. 213

_ shows on the. left the container for the liquor, a litte ™

vase 4 inches high holding about 5 fluid ounces. In
order to heat the liquor at the table the spirit lamp
or alcohol stove at the right in Fig. 213 is employed.
A circular open bowl with 2 wide rim surmounted by

three.knobs for the container to stand vpon 1s perfor- -

ated through the sides, by two round air holes op-
postte each other. Inside of the bowl stands a small
immovable cup, and into this 2 linde of the liquor is
poured and ignited, and tlten the container pur on top

to be heated. Both the spirit lamp and wine container .

are ‘made of coarse porceluin and glazed with a

-brownish black lustre. The Chinese call this alcohol
Stove sheng hsien lu, which means fairy stove, The.
specimen photographed was procured in Kiauchow,

s
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Shamung province: In this province the alcohél stove
is is quite common among the peasants and was surely
ot introduced from abroad. It is, of 'course not older
than the introduction of* distiling. We have said
above that according to Chinese tradition the art of
-distilling was intreduced during the Yuan (Mongol)
d nasty, 1280-1367 an., which may not-meairmore
an _that it came to Chma through Mongolid, pos—
51bly even earlier. Another interesting fact is that a_
‘sdcond name - for Chmcse spirifs, especially in the’
uth,
‘that the annals of a Chinése commissioner of custogns
Who wrote in the beginning of the 13th century about
e Arabian trade relations mentions samshu as an
tlclc of export® taken in exchange by the traders
Vi’ho brought goods frem Arabia.

is samshu, which means thrice* burned, and

. ) KITCHEN *STOVE
Chinese kitchens are small, dark and sooty and it is
almost impossible to take a picture of the kitchen
. * E. Hirth, Chinesische Studien, Ménchen & Leipzig, 1800.

@

.. ®

stove.” The latter is in principle a square‘sdpport
built of four brick walls about- four feet high to hold

the ‘cast iron cocking bowl. The wall with the firing

‘hole is raised up a few feet higher, as a protecting

wall or screen, to keep the smoke and scot from the
cool\mg platform. It is elear then thar it ta]\es at least
two persons in a Chinese household to cook - -2 meal,
One stands in front of the platform faciag the stove:
top with the cooking | bowl “and’ does the cooking.
The other sits in front of the firing hole, facing the
raised wall, the protecting screen, apd attends to the
fire. Usually a woman supplies the fuel and a man
cooks. The woman, a superannpated member of the
houschold,. or a haT'f’-grown slave-girl or servant, sits
low in front of the firing hole and listens to the
shouted commands of the cook on the other side in
regard to the firing. )
I saw once in the monastery of Guo Ling, near
a more elaborate
cocking stove, showing the same principle, and was

Feng Hua, Chekiang pravince,

"able to take two pictures, Figs. 214 d0d 215, giving

. . . . .
the rear view and front view, respectively. Starting



“rablet with the picture of the
sides over the culinary affairs of the househald.

00D - - e
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in our description with Fig. 214, we see two fring
holes aiid in the cehter a-recess for the oil-lamp. The

“¢mall niche at the Fight is,a_place for flint and stecl.
“The lictle stove on rhc left with a wéoden hood over
- the cast iron bowl is built on to the large stove and is -

used for cool\ms1 when only a few ptople arc o be
p;_rg_w_ded_ for, while the ]dl‘gf: double stoves, of which
there are severdl in the monastery, are employed for
pilgfiﬁ';s who at certain times come by the hundreds.
The fuel for these stoves is brushwood. There is
usuaily ng, chimney. provided for, and the smoke con-

“uinuously emerges from the Aring hole, as can be
. from pottery and cast ron specimens which have

qéen from the discolgration of the wall above it.:
~Fig. 215 gives the [ront view, or cooking platform

«of a double stove with two cooking bowls. The higher

wall at the back has, at the extreme left, a niche for
the ol cruse, and the niche in syg center contains a
chen-god who pre-

sduring ‘the year incense is burned hefore the image

of the kitchen-god at the time of the full modn and

“concerned, we find, at t

come through observation.of the drymg of food stuﬁs
-by the rays “of the sun, which no doubt preceded the
application. of artificial heat and led to it. Bur once
in the péssession of the art of using fire for cooking,
no matter how it was derived, it was bound to. im-
prove step by ;"Eep, :mcbas far as the Chipese are
¢ umé of the Han dynasty
{200 B to 20 an.), perfectly developed cogkin
stoves ‘with firing hole at one end, openings Tor pots
on the fop and at the other end a well defined circular .
sleeve extending upward for smoke egress. The
knowledge of these uncidnt stoves has been derived

been recovered from graves of the Han dynasty. At
present_the Chinese do not have any large movable
staves for kirchen use, which in the lr:ast resemble
these early diminutive grave-finds: The modern
kitchen stove, as we have cxplained is stationary.

It is an archaeoldgical problem how to explain the
“fact that the Chinese were icqu.umcd with the
principle-of-the chlmney two thousand years ago and

pew moon, the 15th and the 1st day of the Chinese \_uscd it, while now there is scarcely a chlmney to be

months respectively: Finally at the*end of the year
when the kirchen-god repairs on high to feport of
the doings of the family dum'lg,the year, the con-

found in southern and central China. After giving it
much thought I have cometo the conclusion that the

'Chinese dispense swithee

IFITIeYs for econorhy’ s sake.

science-stricken are wont to smear the idol’s mouth® The ﬂmruty ‘of fuel whichs became more and " more

with honey, hopmc that its reperg. may sound sweet
to the avenging gods. The cast iron cooking bowls
set into_the stove top are covered w1th wocden hds

boiled rice to the table and nearby a piggin for pro-

viding watér needed in cooking. )

The first impuolse to use fire for preparing food

‘was more likely a measure of economy than the desire

to make the food myre casily digestible” When prim-
ive man had Wwith very Inadequate weapons pre-
cured a huge quarry to feed upon, the problem must
have arisen how 1o preserve the léavings for several
succeeding meals. The first suggestion may have

Fic.

acute-in the course of centuries must have induged:
the people to abandon the comfort of chimneys to .
make the scant fuel go farther.

PROCURING FUEL

In the Chinese household cooking 15 done mostly
with wood. Fire-wood is retailed in the cities, in pie;es
about EY feer long, and has to be reduced into con-
venient pieces @ it the stove, This is done with the
cleaver shown i Fig: 216, The most striking featqrc
is the projection at the end of the instrument which -
serves ad a protection for the cutting edge of the

216, Fike-Woor CLEAVER,




chunk of 4

the Tralian knife-grin

aso oY UCHINA AT WORK ' -

cleaver. Chopping the fireawoed into small pleccs is
_Adone by the women who crouch down with bent
Lnecs to do it? In place of a choppihg block,. they

: unhze the ground, the. atoor-sill of stone or wood, the

p'nmnr of Lhe \'1rd or street, 1t matiers not, the cutting

_ edge is, foolpr‘o;;[ As children we often thought wlnt

1 Chupme block 2 stoge floor was. With ali
we finally got the hatchét through the
'ud but it dld not stop there, Nothing

F1s. 217. Kinoriva-Woop Hook.

kept the edge from thewstoné, sparks would fly and

g;:)voum charge double rate for
putting back an edge in.the place of the dents: Bur
in China women and c-}nld;rEn handle with impunity

“this cle'l\'cr with the blg projection, guardian of the
cutting edge”’ A ‘wooden stick, about 12 inches long,
~is driven into the socket of the cleaver for a handle.
- The cleaver itself is of iron forged in one piece, 2nd
‘measures from end to end, 13% inches. At the back
it is % inch thick, and the projection at the end is

3% inches Jong and % 1inch thick throughout. The
— L3 :
™I a Vergil edition of Strassburg, 1302,

table-knife with a pmiccliun to prevent cutting inte the tablecloth
can ‘plainly be écen in a picture in the “Hortus dcllcmrum of

. Herrad von Landsperg, dating from the 1ath century.

) iMastrated by, Grin, .
Jipger.a peasant is shown handling such a cleaver to cut wood. A

photograph was taken in-the Native City, Shanghai.

- Where hundreds of millions of people cook their
.meals with fireewood the forests cannot look very,
- fourishing. In the Ten Tai renge in Chekinng this 15

quite evident, the slopes everywhere are covered with
brushwood anly, and where lighter trees have excaped

_they are denuded of their bmnches almost up to the

top. Everywhere peasants and young boys from abour

teins fin  search of firc-wood
Besides farming their main pur-
suit is dealing in fre-waod. To
cut branches of the trees, or fell
young trecs, they are equipped
with. a hooked cleaver, shown
in Fiz. 217. The basket shown
is uedmwith "its attached cord
around the wood-cutter's waist
so it hangs on hisback and the
hock is put In the basket. In
this-way the boys climb trees,
reach for the hook, and cut off
the bmnches When two large
bundles have bcgﬂ/gathercd
they de the cut t vigs together
and push the poifed ends of

the pole in the middle upon
theif shoulders and carry their
loagt home.

The whole lcngth of the
hook, from end to end including
the handle, is 20 iaches. The

inc

The iron part is forged

ten years on are scen engaged in climbing the moun.

a carrying pole, about four feets

long, irito each Beddle, rake ap

lcuﬁh of the curved part is 5.

. in one piece with a socket for-

msertmg the wooden haadle. The curved back of the

edge. The basket, woven of bamboo strips is 11 inches
long, 5% inches wide and 3 3 inches thick. The pictdre

. was taken at Se Aw in Chekiang province. -

COOKlNG

Fig. 218 shows a Chmesc cookmg bowl 50 often
referred to in these pages. Tt is made of cast iron of

excdl lent ‘quality, and used for - boiling rice, frvmg, .

stewing, and steaming food. ,Thc_‘d__i_amcter on top-is
16 inches and the height 5% inches.:It isvthickest at
the bottom where it is 1§ of an inch fhEél_;,._tapering
to a thickness of 1/16 of an inch at the édges, The

&

hook is 14 inch thick, and tapers to"a sharp cutting ’




15T

"Fig. 218, Cooxing Bow,

Ftlese bowls range from about one”foot in
"ameter o five fcct._Thc largest sizes are used in
places like *a * Buddhist -mongstery. - The  Chinese
l\llt_chen stove is fed with wood straw, chafl_or argol,
and ‘the flames strike difécily against ‘the bottom of

“the coo!-:ing bowl which fits into a hele in the top
“of the stove
A necessary adjunct to the ccokmg bowl 1is tte
-litde brass shovel or ladle, Fig. 219, which is used
for putting food into the bowl and withdrawing it,
" and for sthring and turning food while being boiled
“or fried-in the bowl. Its length without the handle is
‘ 1/7 mchcs and its width 4 inches. A socket on one
end reccives the wooden handle 61/2 mches ]ong 'md
% cabout 1 inch Fhick. e
\ - Often when boiling thmgs in the cookmg bowl

&dges restmg on the inside wall w1th0ut xouching the
Cfond- underneith A porcehm dish” with some ad-
idgal food is then placed on top of this screen, and
ole bow! covered with the. wooden hood shown
20. This is -an"inter-
_“esting echnomic Eeamre While
“food is boNing in the bowl, the
L.steam r151n‘~ from it is. con-
fined under the . hood and
“utilized . to head,or :cook. ather
_ shaped like |
an_inverted wb, an¥ the open-._ '
ing ;measures 134 tnches jn -
di meter and the top r2 inches;

“»a bamboo screen. (see Fig. 229) is laid over it, the'

% of an inch thick likewise the wooden top disk.
The wooden h.lr;,dle is either nailed to the top, as in
this case, or it is doverailed into a botrom-Aared

~groove in the cover. The staves are held together by

bamboo dewels and a hoop encipcles them, made of
twisted bamboo strips. The material of this hood is
pine-woad, lacquered red-brown with a heat-resist-
ing native’ lacquer. The pictures, Figs. 218 to 220,
were taken at Sh’mghal in the Nauve City, Kiangsu

pl‘OV]I‘lCC

"The pot holder, Fig. 221, is a contrivance for plac-
ing a side-handled pot upon the burning embers and
withdrawing it therefrom. A stick handle, 20% inches
long, is mortised into a wooden cross strip 4 inches
long and 1Y% inches square, Into this are mortised.
two wooden pins, 2% inches long and 14 inch thick,

“here seen pl’O]CCtlng from the cross strip. The helder

is applied as shown in Fig, 221, The pot is made of
brass, 7 inches' high and 6 inches in diameter. The.
picgre was taken ar Sha He, Kiangsi.

he Chinese cock maost of their food in the cast

. ; . :
Fic. 219, Coorixg Labts,




“vegetables.
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gizo. Woone, Cover FOR a Cooxing Boww:

‘iron bowi Bus stewing porlx is frcquentiy done in a
“brass pot such as is shown in Fig. 221. The pork is

cut into square pieces, in such a way that in each

‘plece there s meat, . far’ and part of the skin. The

stewing takes hours. With the lid upon the pot, all
the Havor is preserved afd the meat tasty, even the
skin, and pig-skin at that, becomes tender.

As in all rice-producing countries,” pepper is. used
very extensively in China. White pepper is most in
favor, and almost the whole output of the Straits
Settlements is exported to- China. The pepper shaker,
shown in Fig. 222, is used only in the kitchen. The

. Chinese don't season their. food thcr it 1s served, and

Ceonsequently there is neithey salt- -agllar, caster or
Ccritet-stand on the table,
:.pCC_ull"lI' ‘ideas, about -seasoning. Rice is boiled and

The Chmese have Altogether

without - addition of salt, and so are various
Bean curd,

served

S

¢ Fig, 221

somewhat resembling egg
"~ custard in consistence, is highly nutritious but insipid

. Pot HoLpgz.

to our taste for the want of saly Meats, fish,
soups and sauces are on- the contrary highly
scasoned,, and red and greén peppers are
always a p‘ll’t of thc country peoplc s meagre
fare.

black pepper (Fiper aigrum), nor the
peppers of the Capsicermn family (Chillies),
and that the Chinese pepper of old (Hua

China,
The pepper shaker is a round bamboo box
with a lid wurned on a reciprocating (ie.

_topped and bottomed by the natural joints
of the bamboo. The ground pepper.is intio-
duced into the box and is shaken out through
a small hole (at the side of its lower end) which can
be closed with a slide. In Fig. 22, two pepper shakers
are shown, one with the hole open and the other
with the slide pushed over ir. The specimens were

-procured in Nanchang, Kiangsi province.

“At Chinese feasts each guest has at his place, for

bean sauce in which to dip pieces of meat ad Hoitum.
For dipping pieces of Chinese ham, similarly, a liule
dish with vinegar is furnished at times.

In the Japanese kitchen a rasping instrument is used
for grating various substances. 1 have seen it used for
grating the “daikon,” a kind of radish and the rcot of
ginger. Fig. 223 shows the usual form of the instru-
ment. It is a flat piece of tinned Copfﬁr *Both surfaces
are indentedsin rows with soars€ proj é;:ﬂons made
by a triangular pointed punch. The punch is applied
slantingly and the rough proiections point then in the
direction of the punched slant. The rows are made

Botanical 1u[l“or1nes assert that the Chl-
nese had in classical times neither white nor

tsiao) is the fruic of a Zanthoxylon, of which
more than a dozen speci‘es are known in

fore and aft actien) lathe. Lid and box are

- his pC;SOHd] use, a small shallow-dish filled with $oy-




Fig. 22z
in such a manner that some have the projections
pointing toward the handle and others in the opposite
direction. The instrument is held by the handle with
the left hand in a downward slanting posion over a
dish and with the right hand the article to be grated
is passed over the surface. On both sides the thin
edges arc bent up to form rimsfor guiding the grated
material as it slides down inte the dish. The whole
length of the instrument is 8% inches. It was photo-
graphed in Nagasaki.

I have seen [hc same instrument made of unglazed

"

PEprek SHAKERS.

porcelain and it answered quite well if used for grat-
ing soft material for which it was intended. Jt must
be understood, that both graters, the metal and the
porcelain one, haye no holes penetraging the grater,
the points of abrasion simply rise fr@n the surface.
"The action is that of a rasp.

A porcclaln dish with similar rows of toothed pro-
jections is shown in Fig. 224. It serves the ‘same cul-
inary purposes as- the instrument described under
Fig. 223. The edge of the rim is upturned and shaped

to form a spout for pouring out the semiliquid “grat-

Fis. 223. Japavese GRATING INSTRUMENT,
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Fia. 214, Japaxisg CrLInary GRATER 0OF PORGELAIN.

ings of succuléent roots. The diameter of the bowl is
5% inches and the height 114 inches. The photograph
was taken-at.Nagasaki. This Japanese grating bowl
reminds one of the Roman clay bowls with inserted
flint. chips found among the remnants of Roman
frontier forts in Gcrmaﬁ'y,“'pmny of which have been
excavated at various places.” T

It is said that the Roman soldiers carried such
bowls with them and grated wheat mixed with water
_in them and in this manner got a dough at once fit

Bl

= D¢ Technik_des Altertums™ by Albert Neuburger, Leipzig,
1926, Fig. 14%, and description on page 93.
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for baking without the tedious intermediate
step of making four.
The sicve shown in Fig. 225 is used in

Chinese kirchens for straining. The framework
is made of bamboo splints stitched together
with strips of cane. The tightly stretched fabric
is conrse grass-cloth made of the unbleached
fibres of the ramie (Boehmeria mivea). The
smaller unfinished sieve on the right, shows
the overlapping ends of the fabrie, which will
be cut off to complete the process of its manu-
facture. The diameter of the sieves is 16 and
1214 inches respectively.

The steaming-trays in Fig, 226 are used for
baking Chinese meat patties. The patties are
made of a circular piece of whear dough.
Mincc_ﬂ meat is placed upon themand the

N edges are then folded upwards and crimped
together. Iato each tray a circular plece of wet
cotton cloth is placed, and upon this the
patties. One tray is put upon’ the other, and

finally upon the uppermost_one the cover, shown In
the picture leaning against the trays. The whole stack
of trays is then placed upon the cooking bowl filled
with water, and this_brotight to boiling. The steam
percolates through the trays and cooks the patties
the dough ‘becoming light and flufy.

steaming-trays, were takes—at the workshop of a

bamboo worker who manufactures sieves and trays,
outside thé East Gate of Lingkiang, Kiangsi province.

In Fig. 227 a cake mold is shown, which reposes
now in the Mercer Museum, in Doylestown, Pu. T

. Kiredes Sigve,
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vt in e while walking along o busy thorough-
Fare i Lung Chuon, Chek

ang. A stregt vtkesvender,
who hud et Up shop directly on the pavement against
a hovse wis busily engaged i forming dinle cakes
with hid mold. Aside of him sood a0 litde charedal
stove wizgh o pan df Gl on i in which te cakes hadd
to be fried and then were ready for sale.

The mold 15 5 compesite contrivience. The esseniial
parts are arst @ fac base-board of camphor “wood,
nine Fches long, Ave inches -wide_and hall an inch
thick. and then hinged theroto another board of the

base-board as pivors, and as shown in Fig.

Kitones ST,

sante thickness butBrherwise only abowt hatf*the size
ot the, buse-buarel "This hinged board can be made o
swing between twa lugs nsing from the sides of the
27 is seen
Iving aver the lefo half of the base-board. The hingcd‘

board has i its centegu sealloped hole, 224 inches n
diameter, andd through 1t con be seen the carved
destgn of o flower on the surface. of the bise-hoard,
By swinging the performed board over wo the right,
the hole will i1t over the design of a Chinese character

carved on that side of the base-board.
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The forming of cakes &£ easily done by pressing
some dough into the scfllopgd recess of the hinged
hoard as it rests over wer design i the base-
board {the position shoiva in Fig. 227) and then
lifting the hinged board w push from it the flat cakee
with the imyprin of the flower design on its one side.
To get a cake with the other design the cuke-vender
n&crél_\‘ has o swing the hinged board over to the
right side and push lus dough into the recess over the

22 Clnexsey Frepind
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design on that side of the base-board. One might
think thar the cakes-made in this mold are stamped
with u design on both sides. This is not the case. The
convenience of this composite mold is thar with it
now a cake can be made with.one design, and then

another with ancther design by simply using one or-

the other hall of the mold. One crnament represeénts
2 dower, probably Hibiscus Rosa-Sinensis, which the
Chinese arc very fond of picturing, and the other the
conventionalized Chinese character Hs/, meaning Joy,
Gladness. _

When [ wanted to buy the hinged cake mold 1
introduced a serious problem into the simple, even-
flowing, cake-baking existence of its owner. There
were u few penniesto be made, and yet it would 'Stop
the flourishing business of making cakes until 2 new
mold was procured: I understood the perplexity and

.

graciously agreed 1o wait a few d:dys, until o new
mold could be made, and then obtained it for a juit
consideration. ;

For feeding a litter of pigs, viry wisely a long
narrow trough is used, so thae c;nc’b pig gets 2 chance
at feeding. If this precation were not taken and the
food presented in a round basin or dish the most
forward of the liter would tey to*hog” it all. Similar
tendencies are inherent in chickens, und “to assure
communistic feeding, namely C.L"il.l“li opportunities in
the. pursuit of the gran proffered, a feeder, as shown
in Fig. 228, s usually employed by the householder
who keeps chickens, and they are legion. The feeder
is simply what in England would be called o piggin,
2 wooden wessel, with one stave extending upward for
a handle. Whar trunsforms the piggin into a feeder
is the row of gothic windows, fourteen in all, cut
around the whole extent of the woeden wall, It is

great Tun te watch the chickens crowd around sz

feedhing time, cuch hunting a window to ek through.
Somctimes this fecder has a wooden lid-with o notch
for the handle extending on the one side, and a
sccond noteh for u shorr stave extension on the other,
which 1s to keep the bd from shiding off. The goose-
head handle extends over the center of the tub, and in
this manner affords an casy and steady grip. The
staves are bound with hoops of bhamboo  which
material-is eminently firted for such use. The dimen-
sions of the feeder are 16 inches in (!i;lm(:tcr on top
and a height from the bottom to the upper nim of 16
inches. It was photographed at Tao Yao, Chekiang
provinee. .

The raising of chickens is for mear dnd eggs. Fish,
pork or chicken arg the dishes accompanying the
vegetables and rice at a Chindse gentleman's table,
and at the poorest farm, evep-though only once in a
great while, one of the chitkens has to do duty at
table to interrupt the monotonous fare of rice and
'SiilltAcubbnrge.

, KITCHEN UTENSILS .
-~ Fig. 229 acquaints us with some utensils which are
feund in almost-every Chinese kitchen, From left to
right the first article is a bamboo screen which is used
in the cast iron bowl! for the process of steaming food.
While the rice is being covked in the bowl, as we
explained under Fig. 220, this screen is placed directly
over the rice, but not in contact with it, and porcelain
bowls with other food to be steamed or merely
heated or kept warm, are placed on the screen and
the whole covered with the wooden hood: The

&
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screen is made of bamboo and has a diameter %of 21
inches.
The next object 15 a basket uséd for washing rice

preparatory te cooking it. The dry rice is placed in /
it, and wherever a stream or pool of water is near at;
hand the Chinese women. can be seen ar the water's

cdge filling the basker with water, stirring the rice
sowith their hands and lifring the basker up to let the
“awater drain off through the meshes of the basker.
“CAL first a liquid Dike milk runs off and the dipping,
stirring and draining is repeated about four¥or/five

“times until the water loses its milky appearance, 1

was until the water gets clear, but

hm! cd myself in Yime. The waters Jruund Chinese

t'()l HU o sa \'

Fia. z2q.

villages and ‘Habitations are rarely clear, and often it
scemed to me that the rice might be more whole-
some if it remained unwashed. The milkiness referred
to, is due to traces of powdered limestone or waood
ashes which had become. mixed with the rice when

polishing it. The basker woven of bamboo sﬁlims, is,

16 inches in diameter, and 4 inches high.

Next in the picture are two dippers. The semi-
spherical one is IT]”[C]E of pine wobd, the handle and
bowl being in ohe’ p1ece The inside diameter is 8%
inches, the thickness varies, being about 1 inch more

" or less, and the height 4 inches. It is used for dipping
water out of the water kong (an earthenware storage
tank for rain water) in the yard, when larger quan-
tities are needed. The smaller dipper is used in the
kitchen to take water from a smaller komg which is

Tusually found standing near the kitched stove. The
body of this dipper is a section of a bamboo tree and
its bottom is formed by one of the nawural joints

-which divide the hollow stem of bamboos into dif-

-ferent sections. On the sideof this cylinder a dove-
tail mortise has been cut and the handle, fashioned

to fit_it, inserted. The height of the cylinder 1s 5'47
‘mchcs and the diameter 4 inches. The bambo lnndie
Is 1314 inches long.

The last dl’tlclﬂ to be deseribed is - slicer for
furnips, seen in the picture lying in front of the screen
and basket. A board 21% inches longy 3 inthes wide
and % inch thick hus in its middle a_gecfangular hale
and over this hole is Fastened; with litle native made
brass .nails, .a strip of sheet brass. In the manner of
repoussé work long_grooves have been, hammered into
the sheet und one end of each of these grooves eut
open. These narrow openings with sharp adges form
the knives. When sliding the turnip over thess kntves
with [1?(:_5/_51]1’6, lengthwise with the board, narrow

I\l'u.HE\r UTENSILS. o

slices are cut which p-al's.s-"mhrough the holes in the
metal and then throughy'the hele in the board. The
knife edges, I was assured, keep sharp indefinitely,
and this, no doubr is due to the brass sheet having
beén hardened by thorough hammering. The pictuye.’
was taken in Sha Ho, Kiangsi province,

TABLEWARE

The most universally- kdown fact about the Chi-
nese is that they use ChL)})S[lC}xb 1o convey food to their
mouths. We are apt to look dewn upon this asa crude .
method, but should remember that the general use
of the fork in Europe-does not date back farther than
the Jate 16th century, before which our ancestors used
only knives and their fingers, while the Chinese have
been using chopsticks for-several thousand years.

Chopsticks are two slender: rods of wood, bone,
ivory or silver which are dgiterously manipulated
to pick up morsels of food;ﬁg&éy are held in the right
hand between thethumb and the Angers with only
the licde finger idle. The one js:held statiofiary rest-
ing in-the crotch betwun the lower | part of the thumb
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Fui. 2300 Cuoesticks, Tauee Forx
and index-finger and is steadied with the tip of the
Cextended ring-finger. Above it the other chopstick is
pressed by the tip of the thumb against the upper

parts of index and middle-fingers and through the

metion of these made to move, so that the tip of the:
chopstick approaches the up of the other when ae -

tempring to pick up pieces of food. Ordinarily the
Chinese use at their meals no tableware except chop-
-sticks and a porcelain spoon. Placed on the table the
spoen rests.on the flat bowom of its bowl. The short
" Bandle shants u')u{;rd and is never héavy enough to
upser the spperi” The spoon is used for eating soup
or sauces out of a comman bowl placed in the middle
of the table,

The set of tableware shown in Fig. 230 is of the
better* grade, and even if not typical for the whole of
China, highly interesting as it contains a fork. This

avp Eamiva Seouxs,

fork is 814 inches, and of the spoon"?%
inches, The fork is used solely for taking
up confections or sweetmeats. At home
some stylishly gotten {ip boxes of candies
with a variety of candied fruits and the
like are often furnished with a similar
vwo-pronged fork and it may well be that
the ides of doing this came from the
Orient. )

The sporadic use of a wble fork in
Itly is vouched for in the 1rth century
and the Italian Gabrotus Martiss, when
‘in 1470, the guest of Matthias Corvinus,
king of Hungary, was surprised- that at

unknown.
the end of the 15th century indicate clearly
that table forks were then not in general

" use in Europe. The advice is given to reach for a piece

of meat only with three fingers and nof leave the
hand unduly long in the bowl Apother point of good
behaviour - was not to wipe the nose with the same
hand which you use for taking a piece of meat.®® -
The expert use of chopsticks prevaleric among the
Chinese seems to me quite as much an evidence of
refinement and culture as the use of the fork among
western civilizations. [t is. 2 more natural and less

dangerous method of eating; more natural because

the chopsticks are-but convenient and more sanitary
extensions of the fingers: less dangerous because the
mouth and tongue are not exposed to the sharp
prongs of a fork (or the blade of 4 knife such as most
of our ancestors used well down into .t 19th
centucy), The knife is never used at the Chinese
table. The food is cut inta small bits in the kitchien

set was buught in Peking, and 1 was wld thae in the ,’(md can be taken up easily and gracefully with the
_chopsticks. The only objection to the use of chopsticks

northern part of China it is customary te have theis

four )16(:6; for each guest as table-ware at festive

gathertiigs. The Lhopsncl\s are of bone d;cd red,
tipped with a silver cap at one end, and a long silver
sieeve at the other, which latter comes in contact
with the foed. At large banquets, when you have w
reach to the center of the tble where the food is
standing, very aften ivofy chopsticks-as long as 12
inches are used. The pair shown in the picture is g%
inches long, a comfortable size for every day use. The
handle of the fork as well as thar of the spoon is of
red-dyed bone; nicely turned. The metal part is of
silver,” The fork is two-pronged and the . slender
prongs hold between them two ornamencal .rings
sokdered intg place. The bawl of the spoon is soldered
inte a slot in the curved stem. The length of the

is the concomitane of serving the food for ail in one

the court of his host the table fork was_
Rules abour table manners of

-

dish and the dipping of allthe chopsticks into it. But

the. sume objection could be made to forks under
similar circumstanges, _
Early European forks were always two-pronged,

similar to Chinese forks. A Chinese general writing,

alfgue his country says:™ “Chinese rtables are pro-
\1ded,« besides the celebrated ivory chopsticks, with
porcelain spoons. and silver forks, and it is quite casy
to do j
fingers.”

It is not se well ]\nown Lhat thc Cuncse ﬂvmys

justice to the feast withour the use of-one’s

* Feldhaus, “Technik,”
2 ]e Theatre des Chinols,”
18806.

¢te., Leipzig & Berlin, 1914, ]
General Tchung-Ki-Teng, Paris.
i .
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use a spoon in addirion to the choy wsticks, As -
mentioned above, it is usuaily nmdc of porce-
Lain, rately of metal, like the one shown in Fig.
230. In the lnstonul records of the After Han
Dmi’sn (25 t 330 ap.) mention is made of a
set of lacquered spgons and chopsticks, and later,
“though before the Sung cl\mmy which com-
menced.in g6o A, the account nofcs as royal

and another spoon and LhOPS[lLI\ sef made of
putchuty, a costly incense wood. These data are
a clear indication that the combined use pf
chopsticks and spoon 15 of grear antiquity. Early
European spoons are quite similar to the Chi-
nese spoon shown. Thedow! is broadly elliptic
rather than ovate #fie_handle of equal thickness .
throughout and not fattened ar the end. '

The use of chopsticks is confined to ‘China,
Korea and Japan. The nomadic Mongols carry
on their belts a case with a kaife and chopsticks.
More discriminauing  travellers, Mongols and
Chinese alike, in those northern parts, carry a

case containing chopsticks, -fork, spoon, kaife
and a metal wine cup. In another case which 1
saw, there was a silver band added to the out-
fir, about § inches long and Y% inch wide, thin
and flexible, which served as a
Longue scraper. s

Tongue scrapers are. quite common in China and
are used in the morning toilet. They are generally
made of horn. The Chinese are not the only people
bothered with fur on the tongue. My grandfuther
(1813-18092) in Germany used habituilly a tongue
scraper. Apparently it.was then the custom to use
them, a fashion which in recent years scems to have
died qut.

Tht national drink of the Ghinese is tea or, to be
more &act, hot tea. At work and at rest the Chinese
must have a cup of tea now amd then. If a guest
comes, hot tea is offered. Even when vou go into
shops which deal in higher grades of merchandise,
an apprentice is sure-to be at hand, with a cup of hot
- tea, to lubricate the powers of bargaining. Under
these circumstances the economic instinct of the
Chinese has found means to keep the tea in the
kettle hot for many hours at a time. A predecessor of
the modern thermos bottle of the West,. a closcly
woven basket or wooden container, Is souggly packed

apparently

,

Filo. 231

. TraroT WARMER.

with raw cotton, the teapot set into it so that only
the spout extends, and u circular wad of cotton put
on top, so that the teapot is protecied on all sides
agzinst rapid radiation of the heat. The cover of the
busket or wooden container is placed over this wad.
- Fig. 231 shows a lacquered wooden teapot warmer,
in shape it ‘resembles = small barrel, éxcluding the

handles it is ¢ inches high and the diamerer across the

cover is 11 inches. Two of the staves, opposite zach
other, are extended to form handles. in these ex-
tensions are Holes into which fits a horizontal wooden
cross bar to keep the cover tightly pressed down. By
sliding this wooden strip as far as it will go owards
the right, it disengages from the hole on the left, and
can be withdrawn to remove the cover and get at the
teapot for refilling. The teapot itself is made of
pewter, For pouring tea th® warmer is tilied, and the
rea runs out from the spout, here seen protruding
from the stot in the (top front) rim of the warmer.
The photograph was wken in Sha sHoeKiangsi
province. ' :

)




HE beginning of clothing takes us back to the
very cradle of mankind. Spinning of fibres into
= yarn and weaving are amosethe cutstanding
% inventions man became blessed with, and yet we know
‘nothing about their origin. Neoithic finds in China
“show pottery awith textile imprints, but so da similar

" finds in practically all the mvestigated cultirral areas

Vﬂl] over the world. About one thing we are ceriain,
that China has given to the world the knowledge of
using silk for weaving. There is an extensive literature
covering all its aspeces, and we have thercfore not
gone into this. -

Cotton garments were worn by imperial maids in

- attendance at court as early as 246 5o, Onginally the

~Chinese received cotton goods as tribute from other

nations and it was held in greater esteent than silk.

The cultitarion of cotton does not seem 1o have begun’

ungil the Sung dynasty {g60-1280 an.). For a time the
“opposition of silk rearers and hermip growers wis so

persistent. that cotton did not come into gerieral favor

until the Yuan dynasty (12801367 am).

> .
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TOOLS FOR MAKING‘Q\OTHING .
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COTTON GINNING AND BOWING

The most primitive method of separating the cot-
ton seeds from the bell is puﬂing them out by hand.
It is sull practiced in China by poor people who-buy
the” raw cptton in small quantities for immediaté

- home use. Ordinarily, however, a_contrivance has beep

in common use until very recently which consists of
wvo rollers which revolve in contact if} opposite direc
tions. The raw cotton is fed in between the rollers,
passing through like a ribbofi and the seeds remain
behind. This primitive machine is fast being replaced
by a modern foot—dr'\"cn‘cmtou—gin, which does the

work more rapidly

diid is much prefecredieven though
iwh torn and the yarn produced is not

as SU'()ﬂg. ) .

the fibres are r

. .. sr . . N
The primitive cotten-gin is either fixed firmly upon
a three-legged stand, or tied to a bench, as shown 1n

--Fig. 232, It consists of a frame made of two uprights

mirtised into-a woaden bastlplate, and held rogether

. on top by a horizontal crosspiece.

Fic. 23z Corrox-Gix,
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The uprigﬁits have wwo bearing holes cach for n-
sertion of the rollers. The lower roller is of hard. wood,
135, inches in diameter and 24 inches long. At the
protruding end a wooden erank is inserted. The roller
is kept from siiding our of position by wooden wedges
which passing honzonmll\ through the uprights, fit
into circular greoves crosscut into the roller, where
it rests in; the bearings. Above the .wooden rollei
.and in coﬁtuct with 1it, rests a wrought iron rollec
3 -of an’inch in dumeter and 17 inches long.

It ‘is turned wich a trea-
dle attached o 0 wooden
shaft  whose  ends
‘weighted | owith  wooden
blocks? T‘{ls welghred shafr

serves as & sort of fly wheel

]
are

to keep fhe, motion con-
stant. The shaft 1 mounted,
through a hole in its cen-

. squared end of the iron
- roller, and is held in posi-

in front of a pobr hut” in "tiun by a wooden wedge.
- I:i‘*“?“-“- sRangses A swooden tu’rﬁpe'g projects
T <t right. ‘mirlc< frarn the

H\ ér-shaft helmv the “rolide and a \[I‘Iﬂ with a lodd
restin lnmcl\ in groove c)f the tir- pew
. bamboo stick which Lompleiex the construction of {he
treadle, The bimboo treadletstiely, -as T ﬁ.armd thu'—
wards, should extend in” the oppasite direetion undr.r

i«
- e R
CCortox-Gix Urox

s Staxn. Sketched
= after 2 gie which | saw once

the bench. Its end r?:s[s, loosely upon the ground. Tha-
whale C(mtm ance wag set up for us’hy an old ]&i\dd’i{-

woman i her small yard and my wnommc of tl'ns

most primitive totton-gin pre\entgd me froth correct-

tig the position of-the bﬂmboo stick. Prul(:mlv I had
seen only the tvpc permanmtlv fixed upon a woodt.n

stand, svhich, however isithe same in prmmplf_ as cun -

 be seén from Fig. 233. The length of the flyer-shaft

o Is 3 feeq, the wuc;dcn malict-shapcd ends have dimén-

. _slons of 7% by 3 by 2 % inches. The hewht of zhe

framc as it rests on the bench is 15 inches, the width

12 inches. The length of the bamboo treadle stick is

g feet and '75incheq The frame below the wooden

rollcr is stiffencd bv 2 wooden b(nard pegged onto it
with treenmls ‘

\Vﬂmen dseally

Chinese wnmcn wear- [rouscrs, the operator sits on the

operate this couon-gin, and as
hench astride, turns the crank in one direction with
Jher rlght hand and ther treadle and fly-shaft in the
“opposite direction with her left foot, and-feeds the cot-
ton to the roiflers with her left hand, That one rolier

should be of iron, and 1lie other of wood does not séem

ter, upbn the. projecting

cads to

to have any significance for the process, bevand the
fact, that” expericnce probably- trught them that o
wooden &l would not. be of sufficient strength o
hold the fAlyer-shaft which in revalving exerts quite o

Jstrain upon its axle. For a lomg time [ had been on

‘the lookout for this primitive cotton-gin with rollers;

usually the people kncw abeut, but none were to be
[eund, unsil T was ditected by a lintle boy 1o the house
of a poor woman, a few lis west of Sha Ho. mear
Kiukinng, Kiangsi province,

- A description ol a cotton-gin of the Sung Dvnasty
is extant, see sketch Fig. 234, according. 1o
waoden square held two plllArs each about 1 foot 5
ches high, the pillars being connected on wp with a.
wooden crosspiece. E
axle,

which a

Edch pitlar was pierced lor an
but the other end rested in a sucket which did
not penelmtc the pillar. Each of the opposite ends of
the axles was fitted with 1 crank, This contrivance, i
would seem, was served by three people, two rning -
the cranks, and the third feeding the raw cotton. _
In Ttaly a ginning michine was used ~prob&bly an
Jdapritlon of the “churka”™ of India, which is in prin-
ciple the same as the Chinese contrivance. The Tral-

ians learned, the cultivation of cotton from India and

. . . . [ . N N
call their ginning machine “Manganello.” That sounds
suspiciously like mangle and the question arises did*
the Taalian manganello form the pattern for the man-

_gle. used by washerwomen tg smoothe clothing? To

mangle means to lacerate, i which the ginning .

- FIc 2;4 L(n WON- (.1\ OF THE SL\L, I)\\Asn
- The? ‘t]\LlL}l \hm\,\ the reonstruction of a cot-
Wn-gin B ke Sung Thvnasty {g6n- 280 ADj,
. drawn . after a Inmmlpnr.munﬂf :]c‘ccnptmn

The,. hnwht of the upngh[; (31 ft 5 inches.
&,

[

. . 0

- . W :
machine actually does, tearii thg_ Hbres of th: raw
cotton apart and leaving t]l(. seerd 9Lhmc The name
theit.of the .clothes mangle’ ‘seems a misnomer, buf
mugemxe of the. (:1‘161}1 wf that contrivance as an ad: 1p-
tation of the manganelle ofsthe Tulians o othcr pur- ’
poses, namely the smr;oth:nguf clothes. '

Fig. 235 shows another view of a cotron. #in, inprin-

ciple the same as the dne clL.xcrllmd. This spegimen [




saw and photagraphed in Kien Chuig,

O Kiangsi, The treadle “stick is here
shown- in the pr\f‘:p@_r position, The
Eeight of the bench is z1%%r inches.
The' frame of the gin i% 15 inches .
wide and 11 inches high, the diameter
of the wooden roller 134 inches and of
the wrought ifon reller 73 of aniach.
The length of the Ay-rod with its mal-
let-shaped ends 1s 2 feet 1o inches.;

That [hese«[iri}_ﬂi_ti\fc; slow-working

“Cotton-gins still persist is due to the
occasional . demands of small house- .
holds, whe could ot afford a more
eéxpensive contrivance. A secondary
tedson may be thatsthis simple - gin
does not tear the fibres :

" faster working gins do.

Whatever the use to which the cotton

§. "is to be put after ginning, thé virions

. fibres have to be extricated from each .

** other and put irito some semblanceiof -/ ..

Ceorder; this” s done by" bowing. The
~ réquisites for this process are™a bow and a hammer or

I pin for suiking the string of the bow to make it vi-

5 .W;bj:aLéi_Fi_g.*j_z,'GisllowK the simplese form of a bew as

“it.is used i the country by the pedsants: It consists

~of a wooden tod 3 feet long and % inches in diame-

" ter to which is fixed at one end by means -of two
dowels, a flat wooden board. This hoard, is 314 inches
long where it rests against the rod, 3 inches wide and
1 inch thick. The rod tapers off at that end {at the
right in the picture), to correspond with the thick-
ness 6f the board. Near the other end (on the keft),
“from a mortise in the rod extends another board 8 by
4 by % inches. On its outer edge this latter board fits
into'a"ngortised cross-strip of wood about ‘an inch
. thick. Its function is not unlike that of the bridge
on awiolin. A piece of tightly stretched catgut passes

as much as

fastened to the loop of @ rope attached to the large end

- 3

over’ the two projections on' the rod. One end is

. (,:m":'m:f(‘.[\'. ’
of the vod and the othier is wound around its wop.

The method of handling the: cetton bow is . illus-
trated in. Fig. 237 The operumr\sit"s on a low stool

“(shown separately in Fig. 238) holding the bow with

the left hand directly oter the ginned cortan, which is
spread out upen a mat on the ground. The middle of
the bow is tied to 2 string leading to an elastic bamboo

crad, 7 feet long and ar s dhickest eggd 14 ap—-"i"nch
‘thick. The lower end of this rod as shGwn in the pic-

ture rests in a framed support attached to.the stocl on
which the operator sits. The catgur held immediately
over the cotton is struck in rapid succession with a

.wooden pin 7% inches long and 2 inches in thickest

diameter, which is shown 1n Fig. 236 and in Fig. 240,
and kepe thus in vibratton. The vibration is communi-
cated to the AbrésT&f the-cotton_which are disen-
tangled and align themselves in such a way that.the )
corton becomes a loose flufly mass suitable for the

N Fic. 236. CoTrox Bow.
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inches long and in largest
diameter 234 fiches. The
‘modified bridge of the pro-
lessional cotton bow needs
some detailed descripton.
The explanation 1 got
about this modification was
that it helps to make the
catgue vibrate more easily
and  efhiciently, 1 afix a
sketel, Fig. 242, -which
shows the details of ‘this
bridge with a bamboo tube
w0 support the catgut. The
baniboo tube is held in
_pldee by a strip of pigskin.
Between the wood and the
bamboo tibe is a folded

owadding of bedspreads, padding of clothing and for
twisting into rovings for spinning.

The old man 1A Fig. 237 is an elderly woman and
we had 1w act quickly o take-her picture, before she
had a chance to think the matter over and come to
other-conglusions. She was only posing for our bene-
fit, and there was no spread mat upon the ground,
nor any ginned cotton upon’ the mat, -as there should
have been. : '

. The staol, Fig. 238 with its back-frame forming the
support of the bamboo rod is 18 inches high. The
seat-board 15 18 inches long, 11 inches wide at one
end, g inches at the other end, and 1% inches thick.
The scat is rather low, its upper surface being only 4
inches from the ground. The lawer end of the Aexible

~.pole, whose purpose js o legsen the strain on the

opérator’s hand by suspending the heavy® bow. over
the work, T5-here seen set vertically through twe heles

in the back fram&ef_the stool.

Fig. 239 “shows a c\dﬁmq\\bow, as used by profes-

sional cotron bowers in Shanghs l,,_};»_fi__th a more elab-
orate bridge which makes it more efficentforconstant
handling. The length of this bow is'5 feet 7 inches.
" Its striking pin, shown separately in Fig. 240, is 10

N - Fic. 237. Operarorn Horoing Corrox Bow,
~ . .

piece of paper to. keep the
bamboo tube from sliding
out of place. The lower end
of the pigskin strap which
is about one inch wide, is
inserted in a groove in the
wood and kept from shd-
ing out by a round wooden
~ plug. This-is made clear by

. . the sketch, Fig. 243..The
other end of the pigskin is awached to a -piece of
string which passes to the rod of the bow and 1s kept
stretched By a rtoggle-stick, The end of the catgut is
knotted over a wad of cotton and, the string attached
to the base of the rod is looped dyer this kiot and

" holds the catgur firmly against the bridge, The catgut

passes over the pigskin of the bridge tovthe end-board
of the rod. This end-board is protetted\}‘ a strip of
leather which prevents the cacgut from tutting a
groove into the wood. Over this end-board the catgut

“passes to the end of the rods then down the rod about

16 inches to a projeciing bamboo nail. Starting with
this nail the catgut 1s wound arcund the pole first in
large spirals-and then in close ones under the last of
which the end of thé catgur is tucked. When the cat-
gut is struck with the pin the groove under the glandi-
form head catches the cargut and by stretching and

* quickly releasing it imparts to it the vihration. The
bow it 1s 'held sideways as can be seen in Fig. 241, in -

spite of the unfortunate “background. The photo-
graphs, Figs, 239-241 wige taken in the Native Clty of
Shanghai, and Figs. 236-238 in Chao Ka Too, a vil-
lage near Shanghai, Kiangsu province: ,* 4
Chinese records of the Sung dynasty (g60-128¢ 4.0.)

i
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w with string. In some parts of China instead of gis,
: -_waxed snik strings as in musical instruments or strong
ctwine are used.. 77 : R

SPINNING

3 . o
Spinning done without a spinning, wheel, is not
tineommon in China. Passing by the misezable straw-

‘pese women standing at the deor spinning With :

-spmdlc-.x few yards of sewing yarn. Such a primltlv '
“spindle is shown in Fig. 244, A piece of wood about
4% inches long and 1% inches thick, with a srall
forked tree-branch cut to form a hook, or with a*bent
“fron il is all that is required. The height of the
“whale contrivance shown in the picture, is 23 inches.
“In ysing this spindle, the yarn is started by rolling
the fibfes betweeri the fingers, or upon’ the upper part
f the leg, then the twist thus fashioned is fastened to
_the hook-of the spindle. The spindle hapgs free and

~and-forefinger of the right haad and giving it a twirl.
- The matenal, be 1t de hemp or cotton roving, is

N

Fre. 238. Corvon_Bowir's StooL.

‘mention bows strung- wuh sheepgut, Jnd another cot-
ton how strung \A’th a cowgut cord wotnd closely -
“when the.spun-yarn

‘huts of poor people, one can frequently se¢ he Chi- -

Dbarboft

s set spinning by taking the hook befween thumb,

_cotton

then -fed inté the
twirling twist and”

gets so long that
the “ spindle “almost |
touches the ground,
the spinner winds it
upon the base of the
spindle, passes the
end up under the
hie hook and
Tesumes  spinning.
The spinners sit or
stand when using the
spindle. In Se Aw,
Chekiang pro\;incc,
where this picture
was taken,. this type
of spindle with a
square  whorl s

ased ‘only for silk,
bur around  Shang-.
hai 1 saw it used for -
and  hemp
spinning. The block-
base which serves as
a whorl is most fres
queatly rectangular,
but in other parts
of China I have also
seen round whorls,
Throughout Ki-
angsu provinge, the . .
itipemnt cobblers on Fie. 251?“021;0{\‘:%;“&“ ‘
the street spin their e
own hemp vyarn -
with spindles as pictured in Fig. 245. A bone from the
hind-leg of a zebu forms the whaorl in the center of
which a hole is drilled to receive an iron heok or a
barbed bambeo stick. A threadgstarted, by rolling
hemp hbres between hand an thigh is wound®upon’
the bone whorl and then a few times around the shift
of the hock. No koot or loop is necessary o secure
the hémp to the barb or hopk. Winding it atound the

stemn twice and then’ letting the, spindle danglés suf-

ficient, as is evident from the skerch, Fig. 246. The
cobbler then grasps the free end of the twist of yarn
which, now suspends the sSpindle, the bone is spun
around and while the spindle thus spins, hemp is fed
to the twisted- yarn end held in‘the hand. After a
convenient siretch of yarn has been spun, it is wound
areund the bone so as to distribute it equally on both
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sides of the centrdl drem, The spindle with the iron In Linkiang, once a flourishing city, whicl never
-hook is 7 inches long-and 3% inches high, the other  recovered from the ravages wmught by the Taipings,

with the bambco stim is 7% inches lonﬂ and 1%
mer [ procured in Wuhu and  northward through I\w.mglung and Kungm prov-

inches high.}-The fo

situated on the old road which led from Canton
R nees to hluLmnw a part

Peking, 1 found the
dlsmﬁ pmturcd in Pig.
247. 1 h.1ppc11cd to walk
into the shop ‘of 2 candie-
maker, a plage hardly 1o
-be thought of in connec-
tion with spinning, and

Fig. 240, StririNG PIN oF b Proresstovar Corrox Bower. This sirifing mlongs to the cotton

discovered on leach of the
several work-benches one
of these distaffs with raw

bow of a professional cotton-bower, shown in Fig. 236, and was 'phntu(rraphcd with the bhow in the !j.n\ hooked upon 1t stick-

MNative Citv of Shanghal.

ing in a slof. At these
: benches workers sat en-

1 o
the latzer in San Ho, Anhwel, where the peasants use - guged in making wicks for candles. The' method em-
this type of a spindle. I found no bone spindles in ployed is as follows: The pith of.z rush is wound

Kiangsi prevince. - Ce e e

It was only through descriptions fornd in an

old Chinese encyclopdia of the 16th. century
an, that T learped of| the use of the distaff in
connection with spinning. of floss silk. Floss silk
is made of the loose shore silk fibres surround-
ing the cocoon and is lconsidered much inferior
to the long silk reeled from the outer layers of

the cocoon. The translator of the passage ' in-

* forms us thar the process of spinning described

refers o the ome’ of Absolute Monarchy in

- China, 221 5.c. 221 an. [ quote: “The way to
- make a ‘nien mien chon,’ axle or roller for rwist-

ing floss silk, was as follows: A small roller was
made of wood ot stone, a small axle about o foot
in length being fixed to"it. The floss silk was
then first hung o a crotch, and the crotch held
in the left hand whilst with the righi the silk
was guided on 1o the roller, which being sus-
pended in the air, the floss silk was twisted into
a thread, and then wound around the axle.
“After this it could bé used on the warping eylin-
Bler as silk thredd. It would be used by women
and yirls, raling the place of their skilled labar
in weaving and spiuning.” The translator, not
happily translating the technical terms, means of
course by “axle or roller” the spindle, by
small roller” the whorl, and by “crateh™ o sart

of distaff.

E. T. C. Werner, “Sociology of the Chinese,” London,
t1g10.

around a stiff kind of straw or sedge and when inp—- -

Fio. 241, Puovessionar CoTrox Row SL*PF\ULU}TQ’X & Booy Db
Iere the Aexible \uspuldm" pole ismot st into the mmu\orl\ of a |
stool, as in Fig. 238, but fustened ujon the back of the \‘.Eﬂ\u in this
case an apprentice bdy, who posed for the pictwre. The “operaror
sHfes lds the cotion, upon 4 low table, not here slm\\n :lnd holdsthe

© "¥how with the left hand.

O[ the old DVICI‘LH](] route -

e




Chekiang province. For the warp |
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winding, the end ot a piece of rush is reached, it is-
" tied down with a picce of silk fibre which the worker

palis from the distaff, The distaff, a forked stick, with

“the silk wound about the prongs, and a few picces of

rush pitht wick lying beside it, is shown in, Fig. 247.

I took the picture scarcely expecting to get Anything <. as a plant over s feet
‘at all, as the light conditions were very poor.. Thes high
. length of the dmmﬁ is 13 inches, its i’lrgc.st width 1 /3
~inches, and average thlcknesa Y of mﬁmch I is stl\-
joped out of one piece of wood. ~ ‘

"The high antiquity of the distad is hnsl atrested to
by quoting” from Schliemann, the excavator of the
ruins of Horaer's Troy, "The destraction of #Troy by

calculations of the Alexandrine scholar Erarosthents.

1

Co / « Latgut
. !

Pig-nkin

.

Bambeo Tub e

“s—5tring holding Catgut

5. 2320 Deran. o B HH%I\( Baneoo Tusk FOR
Invensrying Visrarions We Corrox Bow.

“The results of the excavations point rather o an older

B

age. n :
g - T4 .
One of the most curious objects ever found in my

-~ excavations is undoubtedly a- distaff, 11 inches long,
) arpLind which is wound length\wse a large quantity
~of woolen thread, as black as coal, -

B
evidently from being charred®l ‘K
discovered it in the royal mansion [{7 ' J-
at a depth of 28 feet below the :
surface,” *

HEMP SPINNING WHEEL

The Qb;c;r\:alions abotit  the
hemp spinning wheel, Fig. 248,
were made in Sa Sai Dung Gao,
{Thirteen Arch Bridge Village),

*H. Schlicmann, “Tlios,” London, 1880,
D- 327. Later investigations hrought out  <am
that this find belonged to the second city . .
which had Aourished between the 3rd and |
20d millenniwm v.c. -

“the same word to de- Fi.
the Greeks teck place in 1184 Bc. according to the - note flix and hemp.

of straw mats a single strand yarn is used wlnch is

" spun on the wwheel here shawn. The materials used.

are the unhackled fibres. of hemp. My informants in-
sisted that it was HJX
but they deseribed it
Pig-nkin
with  angular
stems, white flowers
and little round seeds.
Further inquiry re-
vealed that the Chi-
nese have one and

Yooden Plug’ —
Mode of atteching Pig-skin.
243, 'I)I'fl'r‘;'l)L‘\' or  Bringe
oy Prorgsstonal Cotrrox Bow.
The hemp plant when §
ripe is pulled up with the root and then dried in the
sun. After it has been thoroughly dried out, the siem
is broken close to the root, when, because the core
adheres to the root, the stem Yips open ﬂ.lcmg its whole
lcngt The muaterial is not retted, as is the practice
in Europe.

o e __..Th&e.pmmnmwl'le{—l is—very-simple, a—stand with -

an axle, and a reel revolving it. The 'stand consists of

.three legs joined tog gether with four braces by tenon

and mortise. Two ‘of the lcgs are 1 foot z inches long,

2l4 inches wide, and 1% inches thick. The thipd leg
extending upward, is made longer to hold the axle
for the reel. It is a naturally- curved, stick 2 feer 8
inches long, 2 inchessvide, and 3 inches thick, taper-
ing tosmaller dimensions toward the top. About 3%
mchcs from the top of this curved leg, is a"hole which
holds .the gxle rigidly in place by means of wooden
wcdgcs, The axle on the spinning wheel shown'in
Fig. 248 is made of a very hard wood {we saw others

"made of iron), squared where it fits into the hole of

the leg. Where the crossed arms of the reel revolve on

Fig.

244. SPINULE.
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it, it is perfectly round, and % of an inch in diamerter,
The whole length of the axle is 1 foot 214 inches. In
mounting the rccl upen the axle the right-hand cross
‘is wlipped over the axle ﬁrs[ then a hoHuw wodSen
cylinder, 1nterposed betweet LhL LWO Crosses o‘f the

245, Spinprus.

The wooden <yl
axle between the

- reel, and fnal Iy the left- hand cross.
inder -which rests loosely -on the
cross arms of the reel, is pushed up on the axle until
it touches the right-hand cross arm, and is wedged
tight 10 the axle by inserting splinters of wood. The
reel can uow revolve freely on the axle
vented from slipping off by the iveoden-cylinder thus
wedged 1@ the asle. The asle bearings in the cross
arms are lubricated with peanut oil. The reel-itself
is @ simple affair, twouerosses formed of wooden strips
12 inches long, connected by fyur” weaden longitudi-
.n._’ll braces g inches long. The crosses-each have in the

= center a hole, pnz. h‘t}f -inich in diameter which serves

- -as-beariilg Tor the axle. The mejhod of working the
wheel is dcsgnbf:d under the next picture, Fig. 24g.

First the spinner starts a yarn by twisting the
fibres together between hand und thigh, then this
yarn is tied to one of the wooden braces connecting

‘thee crosses of the reel. The other end of the yarn,
scarcely visible in the pictrurc, is held in the left hund

. of ‘the spinner, see Fig. 249, and b} simply moving
the left hand with the yarn in a circle che yarn

cauges the reel ro revolve, which naturally twists the

yarh. As soon as the yarn is as long as the spinner
can make it without leaving her sitting position, she

*hanges the angle of the yarn to the reel in suchea

manner that it will no longer twist (shin) but be

wound onte the reel which is stll revolving. When

“the spun part of the yarn is thus disposed of,

“of the radial crossarms of the reel, whereupon the

and is pre- -

angle of the yarn is changed again to its former po-
sition by hooking the end of the wound yarmr to one

circular motion of the hand is resumed tw keep rhe
reel revolving, and new fibres are fed to the yarn as
before. The hbres are”
used dry withoutr moisten-
ing of any kind.

The

wheel 1

kind of
seen  In
Shanghai, only larger, for
spiniing  the strands  of
rope out of palm-tree fi-
bres. It is worked by a
man standing in front of
i, who walks backward
;1.sjhc feeds the Gbres w
the strand. A quite simi-
lar mode of rope muking

same
have

with a stationary wheel,

of which “the

Ker sits, is shown
woddeur i a Ger-
gl i 1493, of

% our prodiuced
Frtghters. A copy

man translation, published
French wan\ whlch a Chevald
ca. 1370 for ffe instruction
of this picture is given in ¥V ¢ 11 of “Schaffende
Arbeir und Bildende Kunst” by Paui Brande (Leip-
zig 1928}, Fig. 208, with the legend “Aus dem Ritter
vom Turm. Basel 14937
“Flax, Linum sativeem, L.
ancient Chinese. It is nowadays culivated jp.the.

was unknown to the

18 ¥
. ’#
_ ’L . .
I-Fh
. 1 _

Skrren SHowing Move 0F Aer- .
ri Mook or SPINDLE,

Fig. 236,

TAUHING Y-’\th'
mountains of North China (probably also in other
parts of the empire) and in Southern Mongolia, but

only for the oil of the seeds, not for its fibres. The .
Chinese call it Az ma (foreign hemp). The great

e * Chinesc Herbal and Maseria Medica published in the

’ - 1
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Fic.-247.

a6th century by Li Shi-Chen does not speak of it. Its

introdugtion must be of more recent dage.”*

The spinting wheel just described, Fig, 248, for
spinning hemp fbres, is quite common in districts
given over to the manufacture of straw and rush nats;.
where large quantities of hemp yarn are needed for
warp. For domestic purposes, especially for the sewing
of soles for cloth-shoes, which is usually a home in-
dustry, the twisting of hemp yarn is done without any

“wheel merely by twisting the fibres together upon the -

thigh. Apparently the cotton spinning wheel, which
L8, found in every rural home, does not, J&nd 1tself to
spmmnc “the coarser fibres of hemp, a5df no hemp
spinning wheel is present, resort has o be wken to

the time-honored method of rwisting the fibres with _ s0 snugly) -place a roofing tile upon their thighs, and
_twist the yarn upon this, others ro save their clothing,

the palm of thé hand upon the thigh. The operation

" as.J saw it, many, many times, is about-as follows:

A bundle of fibres, dry as they are, is laid beside
the smmg spinner. She selects the fibres judiciously,
50 a8 to.get a yarn of even thickness. To bcé,m with,
a few fibres are taken by their ends with the left hand

_and held ughtly, The fibres are then Jaid Gpon the’
1“th15h of the right leg and the palm of the right hand’

is passed with pressure over them in a direction
towards the knee. Sull leaving the right hand upon
the fibres the hold wich the lefr®hand is released,
whereppon the fibres so twisted will ccil. around
themselves. The process-is continued, and as the spin-
ner comes to the end of the fibfes, ncw_oh;s have to

. B . [ -
be fed in, until the yarn is as fong as deszred. To un-
- P
* “Botanicon Sinicum,” Part I, ﬁ E.

Shanghai,
18g3.

Hrusuhnmdu

- ,’f

end.with thumb

" i the country (1 don't forgct the one in Kien Chang,

~an earthen pipe which fitted the thigh~for the same

Disrarr.

derstand this. principle cleatly, take an ordipary cne-~
ply cotton string, double it and take hold of the Jooped
and forefinger of the left hand. Lay
the loose~ends over your leg and ‘twist each around
its own axis by pressing down dpon them with the
“palmof the right hand, and, moving it toward the
knee.- Keep.your right hand upon the twisted ends,
and release your hold upon the looped end between
the fingers of your left hand, and you will see how
the released end will <oil to form a two ply string.
Itlner.mt‘co‘?l‘)lérs on;the street, and sometimes women” .|
Kiangsi, who would not sell me the beauriful green
glazed tile of the Ming dynasty, as it fitted her thigh

roll up their trousers and twist the- fibres upon the
bare leg. S

The use of a rooﬁng ulc to. cover the. thigh as 2
base for twisting fibyges reminds one of the “eprrétron”
or “onos” of the old Greeks, the longitudinal half of

purpose. M

SPINNING WHEELS

The type of spinrning wheel shown.in Fig. 250 is ’
extensively used in Chekiang Province. T also saw it
used in the neighborhood of Shanghai, Kiangsu prov-
ince. A simple framework helds the wheel proper.
The wheel consists of an axle 234 inches in diameter
in the middle; reduced to 1V inches diameter at both |
ends where the axle rests in holes df the framework.
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Fia, :48_'.1-&‘\11' Servxing WHenL.

1

The whole length of the axle is 17 inches. One end

The spinner sits zpon a low stool about a foot
high in front of the wheel and rturns with the
right hand the wooden crank; which is mounted
upon the projecting axle of the wheel. The spindle
is not set horizontally but.points downward at an
angle. In winding, the yarn is held at right #ngles
to the spindie. If the spindle were set horizentally:
the spinner would have to lift the armt up straighe
intg the air to do’the winding, When spinning
the yarn the lefr hand is held at the same height
as the position of the pointed end of the spindle
and meoved away from it in a horlzonml directian.
The ‘cord which transfer® the motion from the
whieel to the spindle, runs over some bee’s wax
on the spindle, the purpose of which is the same’
as when the coblfler draws his thread over wax to
stiffen‘it. The cord thus waxed also imparts some
of its wax to the.cross-strings on the wheel over
“which it runs. Without wax, cord and sirings
“would soon wedhr through. A turning stick such
4s was useg on the primitive occidental spinning
wheel would of course be of no avail for this type
of wheel. _ : .

Fig. 251‘shows the spindle of fhe apparatus at
closer range. Its position and adjustment on bam-
boerieaf-bearifigs are much more clearly seen. The

- spindle,.made of steel, is 11% inches long, 14 of
an inch thick, and ends in a sharp point. It'is kept
in place by tough twisted leaves of the bamboo
shoot resemblmg“thc husks of American sweet
corn. The twisted leaves béint into loops serve as

-7 ~axber bearings- for the spmdgc The ends of the

twists pass through holes in the upright base-
block and .are held in place@y wooden wedges.

A wooden sleeve or pipe, 2 inches long and 14 of

an inch thick, fits tightly over the spindle between

_the bearings, nght enongh to revolve with the

" spindle. ©n this sleeve some bee's wax in smeared,

and over it runs ¥ cord which transmits” the
mo{lc(n from. the wheel © the spindle. The bent

which extends beyond the hole in the framework is -wooden twig, tied tightly with a strip of cloth to the

squared and receives the crank for turning the wheel,
very imperfectly seen in the picture, because it is
photographed parallel to the axle. There are two sets

end of the axle. The ends of the spokes are connected
in zigzag with strings, the- strings ‘always running
from wne spoke of the one set, to the one nearest of the
other set. Over these strings, which form an elastic

cresting place, runs the line which sets the spindle in

OLION.

framework beneath, apparently serves to prevent the
cord from wabbling back and forth following the .
zigzag direction of the strings on the circumference

of 8 spokes each, formed by -bamboo rods, 3 £cct 3 of the wheel. We saw some spinning wheels which
IRt
inches long, pushed through two sets @ ¥ did ot have this steadylng device. :

“Befare stazting to'spin a loose tube or spool-sieeve,
called a.cop-tube, must be thrust upon the projecting
spingle, upon which the freshly finished yarn may be
wound as fast as it is spun. For zhis purpose a bambao
leaf is rolled over the prOj@ctmg part of the spindle,
or a- kmd of straw is pushed: upon it and a picee of
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varn, taken from the bundle hanging on the trame of
the spinning wheel, Is wound upon this cop-tube to
hold 1t tght. The loose end of this yarn is then led o
the point of the spindle so as to actas starting yarn in
“the spinning process. [t is held so as o form an angle
of about 120 degrees with the spindle. In doing this
the yarn will no longer be wound upon the spindle,
burwill trn around s own axis. Then the cotton
" rovings, not here shown, are fud into this twisting
yar and as the roving gradually disappears the varn
gets longer and longer. The spinner sics in front of
the wheel, turns it with her right hand. and feeds the
rm'ingsgvith the left into the lengthening yarn until
the spun product gets as Jong as the arm can reach.
Then the new yarn thus twisted or spun is held ar
right angles to the spindle and wound upon 1, aver
the cop-tube above mentioned. The process is_-rcp,cnted
until the varn upon the spindle is of suthcient bulk,
when the cop-tube 1s pulled off of the spindle, and put
aside to await the next operation in the chain which
beginsavith the loose cotton and ends with the woven

ioric. 1t should be mentioned that the spinning wheel
stands upon the ground when i use, and not as here
shown on stools where 1t was placed far convenience
in photagraphing: The height from the floor to the
cencer of the wheel axle is 2 feet.

The previcusly prepared fufly rovings are rolled
between the hands from the-bowed cotton, o alength
of abour 12 inp'ncs and a diameter of abour an inch.
They are placed in a basket, not here shown, beside
the spinner. The photographs were taken in Sin
Tseong, (_fhcki:m;: province,

In Kiangsu province, in and around Shanghai, a
spinning wheel 15 used with which three yarns can be
spun simultaneously. Fig. 252 shows this wheel in gc-
tion and it will be noticed that the spinner holds three
rovings with the left hand between thumb and fore-
finger, the yarns resulting from the rovings. then pass
between fore-Ainger and nmiddle-finger, between mid-
dle-finger and ringTinger, between ring-finger and
liccle fnger respectively.  They arc next guided
thrm:gh the sume fingers respectively of the right

of
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hand, whence they pass to the ends of the three spin-’
dles. The spinner holds in thé right hand between
thumb and forc-finger a wobden stick about 144 feet
long and % of an inch thick, This stick comes into
play when the yarns have been spun as long as the lefr
arm can convenicntly be stretched out, away from the
spindles. Then the spinner withdraws the fingers pf
her right hand from the yarns and pushes the yarns
with the stick towards the right side of her body until
the: yarns form with the spindles appraximately a
right angle, when the yarns cease to twist (spin) and
begin to wind around the spindles. The wheel is kept
in motion by pushing with the feet up and down the
treadle board, which is supported on a pivot near its
ope end, while the other pointed end rests loosely in a
hole on ohe of the spokes of the wheel,

The construction of this compound spinning wheel
is shown more clearly in Fig. 253, The stand is a

L - v S W

wooden Sstructure which holds wheel,
treadle board and spindle holder. At its
highest part it measures 33 inches from
the ground. Tts widest breadth ac the,
battom is 26 inches. The back and froat
uprights ot the supporting frame are
sketched sepaiately in Fig. 254. A round
wocden axle, 12 inches long and 1 inch
in diameter, serves for the support of
the wheel. The wheel 1s pushed upon
the axle and kept from sliding off by a
bamboo pin in a hele on the axle end.
The wheel measures 26 inches in diam-
eter. The cight spokes of the wheel are
formed by {our wooden strips. The
~hickest one has two holes equidistant
rom the center, cither of which can be
used 10 receive the end of the teadle
bofrd. The other preces, {orming the
remaining  six o spokes, are  mortised
across the thickest strip, and held in
their relative positions by the bambeo
axle which passes through the center
of all the wooden pieces Eorming the
spokes, Upon the end of each spoke a®
woaden block is mounted, 3 incheslong,
1% inches wide, and 34 of an inch thick.
In either end of the block, & groove has
been cut, each of which-receives a bam-
boo hoop which forms part of the cir-
cumference of the wheel, Betwesn the

the same dimensions are inserted. These
“latter are .not mounted upon the ends
of spokes but are inserted between the bamboo hoops
and have no further sﬁlpporl. These transverse pieces,

24 altogether, serve as a surface [or the belt to pass
over, which transmits [.he‘ motion from the wheel 1o
the spindle. _

The treddle board, pointed and rounded at one end,
is 3 feet long, 3 inches wide and 114 inches thick. On
the under side about g inches from the blunt end
away from the wheel, there is a conical hole about %
of "an inch deep, into which fits the pivor (see the
diagram on the right of Fig. 2543, set in the block or
upright, seen on the outer end of the stund. The set-
tng in motien of the wheel will now be easily under-
stood. The left foot of the spinner rests on the treadle
board outside the pivot and the right foor on the
treadle board between the pivot and the wheel, us
shown in-Fig. 252. By alternately pushing the board

- . A . I
first with one and then with the other foot the bourd

. .

K

_blocks actached w0 the spokes blacks of . |
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sways up apd down and imparts the motoen to the
“wheel, :
Fig. 255 gives u detil view of the spindle holder

avith thc lhrce spindles. Tt consists of twe wooden

bu.mla held ar the proper c| stance brom nlch uthc-

)
!
-

by
into the board passing through the hc;wl er b‘ 1 hu 11d
of the spindic holder, and extending beyond it for
| about two inches. The ends of vie of these pin ‘_‘
be seen extending bevond the rear board, That of the
The long ceatral pin
m the square

near pin is Ridden from view.
with the knob ar one end fits lNllLl
holes of each board but can easily be removed. To
attach the spindle holder to the rear upright of the
~stand, above the wheel, the two short pin extensions

throuuh the same upright, which helds the wheel.
_ Findll ly w0 keep the \pmdlc helder firmly in plice the
large central pin. running through the square holes
in the center of the two boards of
the spindle holder is forced Hito ‘
a corresponding hole in the up- )
right where it is held tight with a
wedge.
The spindles. 13 inches long,
Tare turned out of o very hard
avood and have ar their thickest
pire o diameter of %% of an ioch.
They are inscried into holes in
the heavier board, To lubricate
the bearings a square bit of cloth,
soaked with oll, is placed over the
holes and the spindle ends are
pushed threugh the cloth. Where
the sspindles rest in the open’
grooves in the thinner board, they
have been turned to a smaller di-
ameter o correspand  with | the
. greoves. A sort of bearing mude
out of bambeo is mserted into the
grooves, and a tghtly fiting bum-
Yboo sleeve is Azred oved thar part
of the spindle over which the beli
passes, thar is berween the fwo
* boards of the spindle holder. The
protruding ends of two crude
sticks lo¢ked berween the cross-
pieces of the spindle holder under
the spindles, kesp the belt from
sliding off*the spindles. When the
spindles are wound full

. A .
are-made ta rest-upon shoulders, (see sketeh, Fig. 2543,
Formed by the projection of a wooden strip mortised

Y e i g
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tubes are used for this spinning wheel. Cop-tubes,
either a lcaf wound arcund the spindle or a straw
pushed over it, aré used for the onc-spindle wheel so
as not we tnterrupt the work of the spinner who with-
out tubes would have t unreel the varn fram the
spindle before continuing. Why the cop-tubes werg

By Used with the three- spindle wheels 1 could not

i

shoe reel the yarn off into hanks on o hank reel like

ling it Toosely in the hand, or sticking ir-inte his

one shewn in Fig, 282, The photbgraphs were taken

aat Chao Ka Toe, near Shanghat

TWISTING
It s owell o remember that o varn wechnically
speaking 1s a single Olament spun from rawe hbres,
and that a thread is composed of two or more vama

()

the yarn Fra. 2510 Seivnie axw Seisoee Beadisas o1 a Cnrm\-“ﬁm\'\'mx. Winae,

‘out. Even a child can wke the full cop-rube, and

e
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wwistedh together. In order to twist two or more single
yarns inte one compound thread, two distinee proc-
esses are necessary. First the yarns must be laid side
by side throughout their enure length, second, the
purallel yarns must be stretched out and then twisted
together, '

For the first step two Chinese devices are shown in
Fig. 256, the reel stand with three hanks of single
spun cotton yarn on bamboo reels set ong above the
other and the spool reel. The object of the two devices
is not to twist, but simply o bring twgether side by
side, In lcn”tim of about 200 \drda (ie., the woral hank
length) three thin spun cotton yarns. ‘

The reel stand is 4 feer 10 inches high and the ver-
ucal posts have notches which serve as bearings for
the recls. The reels, g inches in diameter, are made
up of bambeo strips, as can be seen by ispection, the
ends of their radial arms are connected with strings,
and over these strings the hanks are wouwmd or placed.

The apparatus on the right of Fig. 256, thc spool
reel, shown separately again in Fig. 258, consists of a
vertical frame with a small wooden reel or spool axled
upon it, seeured with wedges 1o the end of a bench.

This spool-reel, which is made o revolve continususly
in O very unique and ingenlous manner, to be de-
scribed presently, Is set up near the reel stand, with its
axle at right angles to the axles of the three larger
reels on the stand Its purpose is to draw off the three
yarns from the reel stind and for convenience in sub-
sequent handling wind themr up into sets consisting
each of three untwisted parallel yarns. In deing this
the workmun brings together the ends of the three
reel stind varns and ties them thus, to one of the
aims of the spool recl.

Fig. 137 shows the spoel recl removed from its
axte and frame. Tt is constructed entirely of bamboo,
The diameter is 6 inches and the length 8 inches. The
Chinese are masters in wooden joinery without the
of glue, it must however not be for gotten that
théy have in the climate a helpful ally. The excessive
humidity 1n summer and winter never lets the wood
get dry enough to produce those shrinkage phenom-
ena with which we are so fumiliar in cur furniture.
The two star-shaped picces held at the proper distance
from each other by strips stuck into the points of the
stars compose the whole spindle,

Fic. 252. Cosrouso (THrer Seispre) Corton Spivving WHEEL.
.
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removed fromi its axle and

pushcd fpon the ade and

~ tion only.

“wooden Iy
Cupright
" connegted by twocross pieces

“wedged over the end of a

- CLOTHING

The reel when wound
full must. continually be
replaced by an -
duplicate. 1t does not re-

empty

volve around its axle, but
turns owidhf i being easily

vas, casily pulled off.] The
a\} holes are round and
“the axle, reunded fo fit

them, is held tlg e by frlL-

A close view
reel 1s given

The

the spoal -
Fig. 2s8.
nsists of a
e made of two
Pieces which

reel

are

ench. The larger upright
piece is-2 feet long, 214
inches wide and 1% inches
thick. It has a slov-in its
upper pare 10 inches long,
¥ inch wideand 1Y5 inches
decp. In the other uprighe
at the same -height as the -

lower point of the slot in the’ hrver upright there 1s

a round bearing hole 1 inch du:p. The wooden

axle or driving rod, 22 inches long and % of an inch -

- in diameter, rests loosely with its left*end -in the bear-

ing-hole of the smaller upright. To set the driving
rod-going the leather strap attached to the larger up-

right comes into play. This strap suspended from the -

top of the slot in the Jefr upright hangs straight down
to the back side of the axle and then curls loadely

¢ around-the axle between strap and upright. A smali

pullstick, as a handle, is ved with a strmg to the
strap end.

_ The workman does not sit asmde the. bench but
across it with his back toward the viewer of the pic-
ture and his right hand close to the pull-stick. He
faces the reel stand, Fig. 256 (left); brings together
the three varns from the three reels on the reel stand,
ties them tlose together to one of the arms of the spoocl
reel, Fig. 258, and holds them together loosely in his
left hand so that they turn a right angled corner, flow

forward 1 be wound upon the spool reel at right
angles to its axle. When now with his ight hand He-

pulls the pull-stick the flexible-strap gripping the axle
not only causes the axle to revalve bue lifts ic high in

N ’

s

o

“the slot until the manristops pulling,

-

Fic. 253, Framework Szowing tHE CONSTRUCTION OF a l.U\ll’DL\D (THRLL SPINDIL i—) CorroN

SeiNNING WHEEL,

when ‘the strap
rclaxes its hold and the axle drops back to the slot-
bottom, pullmU back the strap at the same time to its
former position? In the course of the process the axle
with the spoal reel upon it has been continuously re-

-volving, and the spool teel has been gathering and

P rvpouca
SEPLE Mo beR

Sueooks rop B
SFINDLE pde bER

[P rab warse

Fic. 254. DeTsin oF Frampworg For ComMpouxp
) “ (THree SpiNDLE}, COTTON SPINNING WHEEL. 4

'w‘irll-ding the three untwisted yarns directed upon it

from the workman’s.left hand. Repeated strap pullsin-

credse the momentur of the spool reel to a high speed.
y
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One spindle 1y removed and sliown lyving

on the stool.

This interesting reeling mackine produces circular
molion_-mf high speed simply by pulling a cord or
strap of leather laid around the axle of the reel. Test-
ing it I found that with one pull the reel wound
twelve feer of cotton thread, which would correspind

to about 15 revolutions per pull. Once the machine is | reel which partly

in full swing, the speed is Fauch higher,

- There 1s 2 relatenship between this- reeling ma-
thne and a Chinese toy. The player holds two S[lC]\‘s
one in each hand, connectcd by a cord. This cmd is
pl‘aged afound a reellike top in the same manner as
-the strap passing around the axle of the reeling ma-
chine. To spin the twp the player with a short sharp

motion jerks the one stick upward with his right -

hand, holding the other firmly in his left. This im-
parts a whirling motion to the top engaged in the
string. The right' stick is thén lowered and jerked
upward again and so on until the speed of the whirl-
ing top.becomes tremendous. The top at great speed
gives forth an uncanny whizzing sound. If: the cord
should break at top speed the top flies off at an angle,
and pity the person it hits. ;

When the winding process is finished the second

step, 1., that of twisting the three parallel yarns into -
thice-strand threads begins. J/ '
To accomplish this thrée full reels are set so as to

revolve on threc vertical pl\O[‘} ‘o a stand like that*~

shown at the left of Fig. 259, just back of the hank
(}b-scurcs it. The workmain then
seizes the e,l"i'ﬂx' of the three untwisted yarn groups on
the three feels and carrics them fopward inserting
them bet(veen the bamboo separating-loeps on top
of the hlgh twisting frame seen at the right in Fig.
259. Me next walks onward still holding the three
yarn groups in his hand, and stretches them like tele-
graph wires the whole length of the alley, roc yards.
To prevent the yarn from sagging he passes over a
series of weodenl crosspieces fixed Upon 5 foot sticks
driven into the ground about twenty yards apart. At
the end of the alley stands a pole, in the present case
it was a telegraph pole to which, five feet from the
ground, a horizontal strip of woeod about three feet
tong has been nailed and upen this strip three emapry
spools have been set or axled upon nails passing
through their holes. Over these spools the man now
W\{{Es the. warn groups and-walks back to the starting

e My
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point, laving the yarn groups on the supports as be-

fore. When he gets back to the twisting-stand which
is the first support and the only one movable shown

te the right in Fig. 259, he stops and proceeds o cut |

the cutgoing three varn groups between the twisting
Sstand and the reels and awaches these likewise to
~spindles.

"~ In Fig. 250 the three lower groups are not yet {ur-
“nished with spindles but are temperarily ted to the
lower bar of the reel stund. This illustrates again the

8

difficulty of obtaining pictures in
“China. We wanted to photograph
sthe operator with the yvamns in
*his'hand as he passed them over
the twistingstand in order tw

c-ately he refused 1o be photo-
graphed and we were forced te- — ——
“:fasten the yarns to the reel stand
to prevent them from sagging.
The hapk reel is not in opera-
ton in this picture. Fig. 260
shows the twisting-stand with
the spindles as they should be,
ie.. six brasswhorled spindles
suspended over the uwisting-
frame, one at each end of cach
yarn group. Now hnally the ac-
tual twistng can begiii, Thetof
ton twister takesHold of the two
§  boardsRown in Flg 261 by
|- their handles, places the rod of
the spindle suspended on the ex-
treme left of che stand between
the leather-lined surfaces of the
boards, and pushes the boards
rapidly in opposite  directions
and thus making the spindle
spin around at alively rate. Then.
he starts the next spindle spin-
ning and so on one after another
until they are all gomng. He
" watches the motion carefully
and whenever the spindles
slacken in their speed he imparts
a new impetus to them with his
boards. As the  threads twist
tighter and  ughter they s get
shorter and the spindles approach
gradually the horizongal top bar
ot the stand. To lower them
again so.as to keep them effec-

“twenty feer, the twisting -of the yarns into three-ply

tvely spinning, the workman now takes the stand
and meves it about a foor farther up the alley. After
having kept up the wtwisting for-about ten or ffren
minutes, and having through the successive forward
moves. of the stand progressed up the alley about
threads, each now somewhat less than 200 yards long,
has been dccomplished, Then they can be wound into
hanks and replaced by another set of untwisted yarn
groups. In doing this the three spindles on the Teft of

i

Fig, 2506, Reen Stanp axo [HMaxk Reers ror Seoouing Cortox THreabs
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the stand are detached and the loose ends tied to,

the ends of the untwisted strings on the reels.

The other three spindles on the right of the stand’

are also detached from the twisted threads which
are led to a large reel, like the one in Fig. 262,
which we shall call 2 hank reel, upon which they
are to be wound in three eparate hanks. The

N i
handle of the hank reel is now turned and the

three twisted three-ply threads are wound onto it,
dragging the three untwisted yarn . groups into
place over the supports the whole length of the
alley and return. The turning of the reel is kept
up until the knots uniting the twisted threads

with the untwisted yarns come back from their

trip'up and down the aliey, Then the whole proc-
ess starts over again, the ends of the untwisted
_ yarn groups are fastened to the spindles-and the
Twwisting can be resumed,

Fig. 2617 shews three of the spindles used in
the twisttng process. They are about 4% inches
long. A brass kncb, one inch in-diameter, serving
as a wherl, 1s cast'azsgund a steel pin. The pin has
a notch near thesend™te, keep the hlaments fas
tened to it from slipping ‘off. The two leather-
faced twisting boards, with ﬁfhic_l_l the thread
maker causes the brass spindles to revolve are
shown at the bottom of the picture. The brush-

shaped boards are fashioned out of one piece of

tesk wood and cheir lower surface is covered with
leather which is held in place by twe wooden
nails at each end. The length is 10l4 inches, the

thickness of the board exclusive of the handie 34

of an inch. It is 2 inches wide at one end and 14
inches at the other. The holes in the handles serve

N
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no pk‘lrpu.;‘c we were-told, they may have been
made by one of the workman to tie the boards -
wogether when not in use. The leather surface
is smeared over with thick bean oil, the sedi-
ment of the freshly expressed ol of the G!ycmc
Hispida, the Chinese soy bean,

As we have said we meant in Fig. 259 to
show the coton twister at work using his
brush-shaped boards to set the spindles going,
but our purpose and point of view did not ap--
peal to him. So we tosk the picture without
him. The twisting process we “staged” in our
garden, and the reader has to imagine the cot-
ton twister stunding in front of the wooden
frame ‘shown in Fig. 200, with the brush-
shaped boards in his hands keeping the sus-

pended spindles spinning around at top speed.

358, Spoon Rexl For SpooLixe Corrox Trrean.
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* Fig. 262 gives a view of the crank-turned Rank recl. sively all over China, in the homes uf thc peasants,
It is quitc a substantial, well-buile affair, compared  who weave their own goods frem homespun yarn as
with the othes parts of the outfit. The height of the our forefathers did, The construction, follows very
stand is 22 inches, irs width 15 inches. On top of the  closely the European hand loom. There is the warp:
uprights are slots in swhich rests the wheel with its . beam over which' the loose paraliel strings of the warp

iron bearing-rods at cach end of the wooden axle. One  are wound. Pargllel to the warp-beam, bamboo rods -
& = .

3

= . o ’ ¢

. - . i . :
of the rods js bent to form a_grawTor turning the are placed between the layers to keep the*warp yarns
. wheel. The diameter of#7 wheel is 19 inches. in their proper relative positions. The warp is then

The _whele-iPparatus, Figs. 256 te 262, can also be  guided downward, glides under a horizontal beam
=TSR Tor twisting silk, but in thaicase smaller spindles  and passes thence to the front part of the lcom. Just
are used, aboyt 3 fg‘iDChCS long with a- brass whorl %  after the warp emerges from under the horizontal
inch in diameter, The photographs were taken i In the " beam there is a wooden rod inserted which divides
-native city of Shanghai, I\mngsu provinge. - the.warp.into two layers, in such a way that one yarn
& The, Chinese names given me for these different passes .under it dnd “the next over jt, for the whole
#implements are mostly vaguely descriptive and not at  width of the warp.-
all specific or scientific terms which would be worth The harness is a rather complex affair copsisting of
recording. Of interest, however, is the name for the a see-saw arrangemeént overhead, four cords extending
ebrush- sh1ped board called chang parz, meaning palm  down to the - hedgdles, the heddles themselves and
board, denoting that boards are used for imparting underneath two freadles connected by cords to the
‘motion to the spindle instead.of the palms of the bottom of the heddles. The heddles are a system of
hands, as in primit¥e spinning without a wheel. - vertical strings with @ loop in the center. The warp
- passes”through their -lapps. One heddle. moves the
even numbered yaras and-the other the odd numbered
X ones. By pressing upon one of the treadles with the
Fig. 263 gives-a picture.of a type of loom, shown foot the one heddle is raised and the other lowered
again in Fig. 264 from the opposite side, fourid exten-  causing the two separate layers of the warp to cross

~

WEAVING




CHINA AT WORK

-

Fis, zto. Twistiye Staxno for Twonive Corvoy Theeao.

cach other like jaws which open and
shut thus forming the sr)calfgd “sheds™
for the passage of the shunlde, A stmi-
lar “shed™ is formed by pressing the
second treadle, the action belng. of
course, exactly the reverse of the first,
This type of weaving, ie, where the
weft crosses the warp ;1l[cri'1;|tcl)'. 1
the simplest form.

Next comes the reed, namely two
horizontal bars one above the warp
the other below held in their relauve
position. about four inches one above
the other, by very thin, smooth, pafal-
lel barmboo ships, close set like the teeth
of a comb, Euach of the warp varns
passes througl one of the spaces be-

rween these bamboo slips. The reed is ©

suspended from two ropes passing to
the superstrueture of the loom, and 1o
keep st ar right angles o the direction

rZ A

of the warp-yarns it 1s fastened af
cach end to a bamboo rod which is
seent in Figs, 263 and 204, passing
to  movable frame at the back of
the

loom. Beyond the heddles and
the reed. 1e. after passing them,
the warp changes its character by
the process of weaving, iel, the ih-:
terlaged crossing of ong row of
variis, upon another, and: passes s
the web or woven fabric to a
wooden evlinddr at the front end
of the lowm, around which it s
wound. 1t 1s kept tight by a wooden
stick, seen in Fig. 264, which rests
in a hole in the beam en the right
side of the lonm, This wonden sti;k
serves as a lever, with 1t the fabric
15 stretehied wut when the stick is
braced against one of several pegs
set in the inner side of the long

-BRorizontal wooden base beam of

the loom frame. ;\n(:ihcl‘ contriv-
ance: must be mentioned  which
keeps the fabrie strewched width-
Wise so thit ican be wound e'\=_enly.
It is called a temple and can be scen
in Fig. 263, lying on the fabric in
its proper position. Each rad hlﬂ

= wIQ:
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two pin'p-oims at one end and these arg pushed inte

the oppoiite selvages of the fabric: In the *center of *
. cach rod is a hole and on each side of the'hale three
wooden pegs. One of the pegs of the lower rod is
ﬁt;ed into the hole in the upper rod, the peg selu.tad
depending uport the width of the fabric. The pin- ¢nds’
are kept as neatly opposite as p( ible. The rods cross
“each other and are kept tmm sliding from thdir rela-
“tive position by a sering ticd to both rads at one end. +

- For a.narrower or -w 1dcr fabric this strercher canqhe
“shoriened or, engthened by selecting adother peg of
“the lower rod and figting it inter the hole of the upper.

“The rods are, of ciflse, nucuhmweabl ’

. With the essential features of the low-warp lootn

“in:mind, the process of geaving cann be better under-

:-j‘"stoocl. One of [hc. two treadles s pushcd dm\n'\\'u}

the fodt, and this pulls dowd one of the heddles 1o

which it is dutached, and at,the siine time lifts up the

~other heddle by means of the sea-saw gear fastened to

“the upper structure of the foom, the combined :}u-

~rangement being called the hirness. The reed: is cht‘

- close to the 1eddles 3y thic backw ard. pull & the con-",

T neeting framework at the rear of the loom, and e-
tween the reed and (hé already woven fabric a shed
is opened through which the weaver throws the shut- -
tle bearing the weft varn. The weaver, uspally a -
woman, sits upon the board in front of the wound

_Ffdbl‘lc catches the shuttle asgt’émerges from the ()Lher
end of the shed, helds it and by arasping the upper
horizontal bar of thc reec at 1ts fentet pulls 1t toward
the woven cloth, in order to drive home the cross yarn
of the welt just left by the shutile. Then the reed, let
_ go, falls b1c1\ against the heddles, and the weaver
pushes down the pther weadle which, by-again hfuncr
one heddle dnd-depressing its fellow, opens the othcr,

2

through the shed again, catching it at the other end.
In this manner, by throwing the shutde back and
forth, the fabric is woven, and, at intervals, wound
wupon the beam in front, but not before a like amount
of laose warp yarns has been releaséd from the warp-
beam at the further end of the koom.

The warp-beam is wurned by four arms radiating
at right angles from each of its ends, and is kept from
turning by a wooden horizontal stop-bar ser against
fhe radiating acms. This bar is inserted 1 the slots of
the cross-bar's mortised into the two upright side posts

; of the loom. These cross-bars are extensions ot the bar
‘in which the ends of the warp-beam revolye, Fig. 263,
which By:the way 'is not the sume loom as the one

. . shown in F1g 264, represents a somewhat different
-arrangement for holding the, warp-bearn by its radiat-
- . 3 -
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alternate shed. Thereupon “she . throws the shuttle «

ing arms: The horizomal bar rests on separate wooden
~props mortised intothe uprights of the loom. Lodkinu
atwhis picturg it might confuse the careful ‘;LleCﬂL to
see rhn(\thc T lemtmﬂ args are not in contact with
this bat @ according o the description they oughr to

be. In this loom to keep the warp tight a wooden lever
resting, in a slot- 06 the farther upright intcrccpts one
the bar is reached..

radial at Delore I]:m is an txe

AT Hasxk Rern ron Winnivg Ue ]Il}-\l{l\

Twisten Corron Turean.

atis,

\

ceptional feature, more or less 4 makéshift, not usually
seent on these looms. ‘

The two looms, Figs. 203 and 264, were photo-
graphed in Chekiang pmnmc 264 at Cha Tsuen, and
263 at Se Aw.

The shuttle for the low-warp loom is shown in
Fig. 205. It is carved-of wood and both ends are bound
by a strip of brass. The boal-shaped cavity contains




P hich
" of the shurtle clmn The yarn from fhe bobbin passes
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T hc bobbm '

the.bobbin fmm which the yarn wnwinds.

‘is formed of a hollow bamboo tbe which easily re- -

volves upon a thin flexible banibdo rod, the ends of
are ‘bent 1o be inserted intozholes ar each end .

thromh either dne of two holes in. th,e sidewalls of the
cavity: The wholelength of the shutile is 9% lI'LLhtS :

§n nrd(r to pass the yarn from the spool through
Lhc; l—mlL Jn the side wall of the shuttle, it is laid across
#hé"hole from the inside and pulled thraugh with a
sharp sucking motion of the-lips. This was formerly
also pracuced in Européand called “shuttde kissing.”

The-loom with twe heddles is suitable only for

- “plain weaving, the simplest of the three fundamental

' ¢

Fre 263, CiNes

weaving pracesses. Twills can be woven an it by in-
creasing the heddles, and 1 have seen such looms, used
by professional weavers. These very often have an
addlt]oml feature, the fy-shurtle, apparently a foreign
mirod,ucu(m The fly-shuide, an automatic arrange-
ment; for threwing back and forth the shurde was
patented to John Kay.of Bury, a manufacturi ng bor-

“for tapgstry.’ In China such a loom is used for making

ough in Lancashire, England (English patent No. 542
of 26th May, 1733).

sometimes two shuules are used - for weaving
striped or checkéred goods. The shuttle with,the col-
ored varn is alternated as required with the shutde
containing the plain varn. When either of the shuctles
is at rest it is placed'in such a way that its yarn runs
along the selvage parallel wo the warp yarn. By passing
the shutle 1n use over the jdle yarn the latter is in-
corporatecdt 1nto selvage.

The memory of, the high-warp ic)om lms net yet
passed out of Eurupe, and if T am informed correctly
such looms are still used in Scandinavian countries

e

5 Low-Ware Looa.

rush-matting. Fig. 266 shows a specimen from Che-.-

kiang which 1 photographed at Sin Tseang, near
L - ;

Ningpo. The warp is stretched out vertically between

the two horizental beams of the rectangular frame.-

TIn Worszae, Afbildninger fra det ]\'f Museum for Nortiske
Oldsager, Copenhawen, 1854, 2 pietare 1s gl\cn of an upr:ght loom

as used then on the 15 md ot Taroe. /
!
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The perforated board suspended
from the upper beam takes
the, ;place of the -heddies. The
word ‘“‘heald,” vaguely de-
scribed  in the dictionary as

harness-shaft, s probably  the

name of such a board, At any
rate our forefuthers in the 15th
century awvere well  acquainted
with this perforated board which
was part of their old ribbon
loom and they surely must have
had a name-for it, 1o distinguish
it from the C()‘I?TPQEIIEC‘SH’ing ar-
rangement of heddlés:-This Chi-
nese “heald,” as I shall call i,
has a row of parallel grooves,

“incising-but not penetrating the
board. At the deepest pare of

each groove 1s a hole which
passes entirely through the thick-

ness”of the bodrd. The space be-

tween the grooves Is also bored
with a hole which comes out in
a corresponding groove on th:
other side. If the board js re-
versed, we huve the sume aspeet,
every space’ with a hole is fol-
lowed by a' perforated groove.

194

Fio. 265, SpurTin forn Low-Ware Looar,
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We see then, no matter from which side we lock ak
the board that cach groove has at its deepest part a
round hole, and cach space between the, grooves a
hole leading into a groove gn the opposite side. The
heald shown in Fig. 266 is an old one, the central row
of hofes from long usage had become too lirge, and

ks

the economic user instead of discatding it added a
pew row of holes and then again after the latter had |
served their usefulness, a third row. Not counting
these mendings there were 120 openings in the new
“heald; and through ‘these the hempen warp strings

are passed. Each warp string starting from
the upper horizontal beam paises downward

through the heald to the lower beam, arcund:

or rather under #t and then upward to the
upward beam where it is tied to the starting
point of the string. For a matting about 3
feet wide about a hundred warp strings are
stretcched over the horizoaral beams in this
manner. The heald is no lenger suspended
frem ropes as shown in the picture, but is
held by friction against the warp strings. The
weaving is commenced close to the lower
horizontal beam. The heald is manipulated

by the weoden handles. By pushing the han-

- Fig. 266. Curvese Hicn-Ware Loon,

dles downward each string, entering on its downward
path a grocve, is pushed-backward and éach terhate
string entering a space hale will be bent forward and

for the passage of the weft. To reverse the order it is
only necessary to push the handles of the heald up-
. ward;-then the readjusted

warp sgrings
each other and form the
alternate shed.  Another
important feature is (e
“the heald serves the spme
purpose as and obviates
the use of a reed. Each
time a rush has been in-
serted across the shed to
form the weft, the heald
is taken |
held " horizontally  and
pushed down to  drive
home the welt. The in-
- serung of the weft rushes
is done with a long bam-
boo rod which has at its
extremity - a  slot, into
which the end of the rush
is laid. - This rod, about
4% feet long " is seen
estanding. at the right of
the loom and frem this
side the rushes are in-
serted. The whele process
. ' is slew. The rushes ex-

tcndmg on each, side of the Warp, must be bent aver
“and plaited joto the warp, strmgs, afrer aac¥stroke,
to form a ‘selvage. The weaver, usuglly a woman ar
child, sits or stands tn front of the loom and has an
agsis\ant who inserts thc,weft As the. fabric grows it

agdin cross

.

- .

Fia. 267. 8keren row Fioure Weavine oxrBrLrs. Sketeh showing form-

ing of shed® between warp yarns by means of a cardboard disk.  For each

* six yarns there is one disk. The yarns pass through holes in the carntrs of

the hexagonal disk and as the disk, gets twrned by hand, so that a fresh
fat edge is on top, the arrangement of the yarns is changed. Now! the
la}ers of the warp correspond [ to yarns 1, 2, /I to yarns 3, 4, 1 to varns
55 6, but if a,turn 1o the right is given different sheds are formed, and the
layérs will cnrrcs])ond It 3,1, i to 5,,2, I{l w0 6, 4. This arrangement 15

wsed for figure weaving on belts combined “with a purse which the Chinese

use to keep their trousers in ‘place and their pennies together.

thus u shed is formed immediately undér the heald:

By the handlcs,
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has to be Z’hifted periodically to the back of the frame.
To do%his the wedges at cach end of the lower hori:
zontal beam are loosened, the fibric is shified, and,
with the stone-hammaegseen lying under the middle

of the loom, the wedges are driven home again, which

tightens thenwurp strings. A matting about 6 feet long

can be mude on this loom. thn it is Anished the
fabric reaches from the top down in front to the lower
bcam, around it and up the bagk sic[c..f}v@ warp
strings are then untied and what 18
to sccuu;.the ends of the mauing frem® unraveling.

From what we se¢ now and then ofethe gorgeous
- garments which were warn by officials up to the reve-
lution, we can testify to the pejfecuon te which bro-
cade and tapestry weaving had atained in China.
Brocade weaving is done on a loom where all the
-warp yarns arc connected (o strings leading 10 a
framework over the loom. Here on this framework
sits enthroned the “heddle-boy” who is in charge of
“the array of strings und has +he task of arranging the
warp yarng after each
shot of the shutile so
as to form the most in-
tricate patterns. Three
inches of warp length
per day s 4 good av-
erage of such toifsome
weaving,

Of the tapestry work
"done in China the so
called K'o Szuis ughly
prized. Pieces which 1
inspected that
very fine silken warp
yarns are stretched out
in one way or anothéer
and that the sweft is
workeg in with vari-
ous colored sitk yarns,
depicting scenes  and
landscapes. The work
is a combination “of
needle eraft and paint-
ing. Some of the more
intricate details, such
as clouds and waves, folds of garments, contours of
flowers and animals are painted with the brush.

The primitiveness of the high-warp loom is sur-
passed by another met hod of weaving where the warp
is stretched out between two posts rammed into the
‘ground, In Tatung, Anhwei province, [ pussed
place where wide cotton belts were made In this man-

show

. ]

fi of them used.

"
ner. The worker sits beside an array of par.%llel yarns,
and pushes a spool of cotton instead of a shitle, back
and forth. There is a reed with three warp yarns pass-
ing through each interstice. The warp is divided inte
three layers, two of which can be shifted by a heddle
There are thérLfOrL twao heddles ;mé from the hori-
/()I]tdl bars of these a rope passes t-a pedal by means
of which different sheds can be formied for passage of
the woof yarn, The pedul is merely ﬁ,"sluhr-ipé wooden
stick, one end of which rests on the ground and the
other holds the rope descending frem the heddles,

~Anotheg loomy;, with the warp stmilarly stretched. .~

between two posts driven into the ground, has an in-
genious: 5h1ftmg :lrrangcment for fc)rmmv different

sheds i figure weaving. Six-cornered paale—bo*\rd
disks are used, measuring about 3 inches across with
a hole in each corner. Through each of the six holes
passes one yarn. The disks, one fop six warp yarns,
are held in a posmon parallel o the warp yarn 5%%3!:

one of the flat edges shows on top. Flg 267 shows six

e, 268, Rissox Looar.

—— . . ) .
warp yarns divided by means of a disk o three

layers forming two sheds. 1f the disk is now wrned

(following the arrow) so that the next flac edge shows:

on top, the layers will have shifted so that lgfer I

is compased of yarns 3 and 1, I of 5 and 2, and Jif

of 6 and 4. By thus shifting the disks the following
3 six combinations.can be made:
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T ) 3,1 5“,3 65 4qb 2,4 h
Lk H 34 52 61 43 25 1.0
I 56 64 42 21 13 35
4

' To form symmietrica) pytterns, for inftance 2 mean-
der, the worker gets l&é f}ewz by arringing the disks
in " different positions and in this way is able to pro-
:aucc Areas. with” iqgurec surfuces. The shifong of the
disks: sappears inmcate, but the weavers 1 saw did it
rapidly wove belts with damask-like patcerns.
The cbservations were made in Tatung, Anhwei

FRnig

Fie.

province, but unfortunately the hestile actitude of the
people prevented the taking of photographs, ©

R@BON LOOM

In the'country dlstrlcts of China tibbons are still
‘made in_a very primitive way. Fig, 2(@ €5 us a
cheerful view of a peasant girl who in'betweelt heavy -
work on the farm, weaves afew inches no\kmmd then
on her primitive loom, and keeps weil dbl’CJSt\fJf the
demand without having to worry shout overhéad,
« competition, overproduction, ‘or ‘other _mdustrml ills.”

:().l), Crxise Rissoxs

‘

‘The constr.ucnon of the loom ig e\tremclv umple,
in fact it consists merely of a healdand a shuttle. The
rest of the 'loom is improvised with a wooden bench
JAnd a rice measure, and you have the Joom complete.
Fig. 269 gives a closer view of the outfit, and we see,
trom {1 that enough warp is unwound from the warp-
string ball on the wooden stick to reach arcund the
bench, over the rice measure, anid leave free a stretch
" for conveniently carrying out the actual process of
weaving. The sheds are formed by alternately raising
and lowering the heald and the curiously formed

Loost ar 'CLose. View, .

shuttle is ;aﬂsilcd hack and forth o form, the weft, A
reed-or spatha is not necessary, the shucte is uséd for;
“driving horpe each course of the weft. The heald is a
wooden frame with bamboo slats each of which has
a hole in the center. The 13 warp \*Jrns -pass through

the frame in such manner th1[ seven traverse the holes
in the slats, obe through each hole, and six go through

spaces between the slats, also one through each space.

The forming of sheds is thereby made eusy by alter-

» nately [ifting up and pressing down the ‘heald.

From the closer view of the ribbén lopm pictured

g Flg 269 we see that the warp is rlcd at the right of

.

k
i
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graphing. With the Chinese everything goes slowly,
first Irwas given an old loom, Fig. 270, and ﬁna}1§° the
woman worker could be parsuaded tg come to the
mission compound with her loom and pese to show
the way it is worked, Figs. 271.and 273,

[iG. 271,

The loem proper, as shown in Fig. 270, isa jointed
framework with two upright efids, one 14% inches
high and the other 12 inches. The higher one carfies
the arrangement for shifting the .sheds. The warp
strings as, shown in Fig, 271, are wound upon a
wooden rod which is suspended under the Bench. A
warking length is unwound, led to the =nd of "the
wooden. pole which is fastened to the bench, there
passes through an iron ring and thence is traitied back
to the smaller wooden frame. ©ne half of the warp
yarns pass through the lowey perforated wouden cross

o . Ball
«f ribben
7

\\~ Rall of warp

73, Diackay To Sgow THE CIRCUIT OF
Tare Looar.

vHE CHINESE

strip in that frame and the other-half through the
upper perforated cross strip, thence the two trains
pass to the rigging in the higher upright frame where
by means of a pedal the two sheds can alwernately be

- suade-him-to-carryit toaconveniem—plrce-for-photos——formed: e becomes clear by consalting the | pictire and
_ the sketch, Fig. 272, that by thar meghs a wide shed

is formed md the shuctle, a short; bamboo stick with
the woof yarn wound upon it, can easily and rapidly

be pushed through the sheds alternately formed by the
pedal. The warp then becomes waoven tape, and as

TarE Loom ar Wonrk.

such passes around a vertical peg scen at the right end
of the bench. The warp as it comes. from thc stored
roll-under the bench is tied 1o the woven tape to give
tension. which is hecessary 1o weaving. There is thus
formed a circuit which is movable around the peg ac
the end of the bench and through the ring at the pole
eending from the other end of the bench. As weav.”
ing progresses the woven part of the circui is periodi-
ﬂlv pushed awhay from the harnéss, and before the
Lnot, which ties warp to tape, gets beyond the reach
of the sitting weaver, the tape is untied from the cir-
cuit, woumskupon a bill and some more unwoven
warp unwound, and in place of the woven tape
incorporated with 2 new koot in the circuit. The
ofierator sits beside the loom and handles the
shuttle wigh the left thand. With the right hand
- she holds 9 wooden knife; or spatha and drives
home each layer of woof yarn. The preduct is a
tape of 24 warp yarns arraiged in such a manner
that each half of the wirp conrains five double yarns
with 2 single yarn at cach selvage edge. The
finished tape is dyed red and becornges then a desirable
article which the women use to tie up their stockings
or- the bandages of their crippled feet. The photo—
graphs were taken in Lingkiang, Kiangsi provmce.
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FI5. 275. STENCIL FOR B

DYEING

Fig, 274 gives a view of ‘a dycing establishment at
Nanchang, the capital of Kiangsi province. These
places are conspicucus an account of the high scaf-
folds upon which the goods of uniform color are hung
up for drying after having been wrung out by hand.
For putting the cloth upon the scaffolding a long stick
with a crosspiece on top is used, an exaggerated T-
square. In"the front of the picture the ground-is lit-
tered with ‘garments which have been redyed and
which after diying are ready for wear once more. A
few vats can be seen made of glazed earthenware. The
dyeing wlith more delicaze colors is carried on insid
the sheds. The majofity of dyes used by the Chines
were of vegetable origin. Of mincrals sulphite of iron
is used for a'black dye, and cinnabar for a beautiful
vermillion. Alum is also used extensively in connec-
tien with dyeing, probably as a mordant, to make the
dye adhere to'the material, .

Thé dyeing of cloth in China Iy b industry which
is very hard to investigate. Of old the dyers kept strict
sccrecy about the various dyes they .used and the
methods of compounding, and while npw these have
bées mosly supplaited by foreign dyes, the Chinese
dyers still by force of habit keep the same secrecy. It
is therefore of only one phase of the industry that 1
. can report at this time in detail, but this is a highly

-
-

e

interesting one. | refer fo the

ma

king of cloth which

. ally 17 to 18 inchés wide. A thin lime mortar is then

s

shows a stencilled design in white on a background
—of-dyed blue. C ‘
A stencil, Fig. 275, is the first requisite. It is made

of oiled paper, and is 28 inches long and 1414 inches
wide. The stencil is laid upon the cloth which is usu-

brushed over the stencil, and on removal of the stencil
the patcern is left on the goods. With this white crust
of raised pattern, the cloth is hung up to dry. It isa
beautiful sight to see fold-upsn fold of a-whole cloth -
hanging on bamboo sticks with the .white design
clearly tanding "out upon the ciearn-colored cotron -
cloth... After the lime upen the. cloth—is- dry; the ma-
terial is réady to be dipped into the var for dyéing. 1
never saw any other color but blue used for dyeing
such stencilled material. The purpose of applying the
designs through a stencil is to cover these-ornamental
areas against the influence of the dye. The covered
“resist” the action of the dye and this_process |

“is therefore calfed Resist Process of Dyeing.

The procedure with the stepcilled eloth is neces~
sarily somewhat different frorm theé dyeing of one-"
color cloth. In‘every stage of handling, care must be
raken not to break the crust of lime. Alter dipping
this cloth in the vat it can not be wrung out. The dyer
lets the dye drip off and then the whole cloth belt is
taken to a grass plot, spread out upon the ground and
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left exposed to the sun. After it is thoroughly dried,

it 1s taken up by the workers (see Fig. 296), and
scraped off with leng knives which are shown in Fig.
257. These knives were photographed on the cloth to
be scraped. They are’ made of iron with wodyen
handles. The lower knife is 22 inches long. and the

" upper one 20 inches. Their edges are fairly sharp.

. After the scraping the cloth is still fuil of lime which
" has penetrated the fibres. The dyer does not bother

about that but leaves the task of removing it by laun-

dering, to the prospective pufhaser of the ‘goods?

 What he will stll do, for him, however, is to- calender -

the rmtu'lal The outﬁt ‘for this process is shown in”

Fig. 278.

»

C %LE”\TDERING N

_ There are three csscqnal parts requisite for the
_process of calendering freshly stencilled or one-color
dyed fabrics: a stone base plate, a wooden roller and
“a peculiarly fashioned heavy stone which is placed
upon the roller to move it Back and forth upongdhe
base plate. They can zll three be seen in Fig. 278. The
heavy notched stone, shown dlted on its side, is 29
.Anches high, 2 feer wide. ar the fat bottom-and 13
“inches deep. Enough is seen of the base plate to per-
ceive that its upper surface is concaved into a -flat
trough-like hollow, in which the roller of very hard

¥

wood can freely roll back and forth, The roller is 20

inches long and 3% inches in diameter. A few fect of

the cloth are laid under the roller on this curved base
phate, brought over the roller and folded over on the

" side where the rest of the cloth bolt is lying. Then

“the heavy notched stone is tilted upen the roller so as
to move the-latter back and forth until the strip of
cloth under pressure shows the desired gloss: The ap-
paratus is operated by a bare-footed worker who

i Jumps on top of the stone and with ane foot on each

of its horns dexterously does the ulting. To keep his
~balance he helds on to 1 herizontal bar fastened at a
,p\bger distance over the stone. It is really remarkable
"to secﬁvrth——what case, the worker pedipulates this
heavy stone. Fold upi;\f__}d is thus fed under and
over-the roller until the f‘hﬁlﬁ belt has been calen-
dered. Each time a new part is ready to be shifted in,
the worker tlts thﬂjloue on its side and rearranges
the cloth. The pitt
dyeing and calendermg were taken at a dyeing es-
.tabllshment in Chang-shu, Kiangsi province.
. ®

; WASHING CLOTHES

Not only have I often seen Chinese women-use a
washbo.zrd and . that in regions where there was no
sign of foreign influence in any of the activities of the
‘people, but I have been generally assured that the

A

191"

res Fig. 275 to 278, illustmtiug-

/—-'




[y

Wi Py
% "’.Jnh \3

,_v;\ ‘ AFN ALK
£, qor, O3

- y
Fic. 277. Dyvewrs Kvives vor Scrapindg Stesanoep Faerics.

washboard is an age-old contrivance in the Chinése
househoTd. Tis similarity to our type of washboard, in
its horizontal, parallel grooves mdde me hesitate to
accept it as a ‘typical. Chinese contrivance, unil I saw
in northérn and central Kiangsi the type shown in
Fig. 27g.:If the Chinese had adopted it from a foreign
model, they surely would not have modified it to'such
an extent“as the washboard here pictured, which with
its crossed grooves, so noticeably deviates from the

- ordinary board with herizontal grooves. The . fact

~seéms ta be that the washbeard was introduced Tato

America by Ghinése laundrymen, and there improved,

until it greceived its present férm with corrugated

A
i
Lo

_of the tub, in very much the same way as we would

metal “insert. To Europe it came apparently from ~

America. In Germany it is styled “amerikanisches
Waschbrirr,”

The hoard is of hard wood 10'4 inches wide, 3 fect
3 inches long, and % of an idch thick, The grooves
are crudely cut crossing each other forming lozenge-
shaped fields. The:back side of the board is smooth.
When net in use it is hung up against the wall upen
a peg which passes through the square hole on the
upper part:pf the board:

When uging the board, it is placed dantingly in a
wooden tub, the upper part resting against the rim

use it. ‘The clothing to.be washed is soaked in cold
water and vigorously ruhbed against the board. While
soap hfis now been intreduged extensively, itis mainly
used for personal use. It is too expensive to use for the

family washing. In many parts of China a native soap -

is atilized, which is made from the pads of the soap-
tree, -Gymunocladus Chinensis, not unlike our Ken-
tucky coflee tree. This is a large leguminous tree
growing ‘in central China, The reddish-brown pods,
3 10 4.inches long, are roasted and pounded into a
pulp ‘which is then kneaded into balls about 2 inches
in diameter. These balls are then used liké soa
cause of its unpleasant odor this soap is prohibit
public baths. S e y

Washing with “a washboard is a process qs‘é‘ti
mainly-about the house for clothing of betfer ma-

. . . . L N -
terial. The ordinary washing is done without soap or
“board right at the river, brook, pond or whatever . .

body of water is at hand. The water’s edge; where the
washing is to be done, is usually lined with large
stones and on these dhe folded wet clothing is laid
and vigorously beaten with a wooden *hat. The ‘wash-
board was - photographed at  Changshu,- Kiangsi
province. - .
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. Fig. 280 preseots a typieal example of one of the
washing bats, {ashioned out of one solid piece of hard
wood. it was photographed at Se Aw, Chekiang prov-
ince. Its length is 1'% feet and the diameter of its
heavy end, above the handle, 3% inches. After beating
the clothing is rinsed in water, wrung out and beatel-
ﬁgain. This process is repeated a few times untl the
woman judges the task completed. Much talking
takes place when the women gathtr and thus waork
over the family washing, and many atme the gar-
ments get more beating than they deserve. After a
final wringing the clothes are ¢arried home to be hung
up over bamboo poles or along the fence, Clothes pins
and clothes lines are not known in inland China. In

rare-cases | saw a line made up of twd separare ropes

twisted together. In such cases no pins are used

fasten the gurments, as one might assume, The line is
stretched taut, the two twisted ropes. pried apart wide
enough toinsert an end of the garment which is then
held firmly berween the rope twists. In taking off the
garments the laundryman pulls, not too gingerly, and
the foreigner wonders: sometimes why a piece has

o

been torn fram his shirt or underwsar, at places where

he least suspected it.
Fig. 281 shows an ordirtiry wash tub. The women

o

using it crouch down in front of it with bent knees.

The handles are a part of the staves. The bottom rests
in the usual croze-cut groove familiur in western tubs,
buf in this case caulked-with a putty made of air-
slaked Iime and Chinese wood-oil. The height of the
wh is § inches, the diameter is 22 inches, the thick-
ness of the staves % of an inch. The hoops are made
of twisted bamboo strips. ’ “

IRONING

We might be led to think that the laundry business

is highly "developed art in China but would be

wrong if we did so, The Chinese who know anything
about our methods of laundering tive in the United
States where, no doubt, they acquired their knowl-
edge. In China where the methods of laundering are
most prirrﬁtix-'e,'il'(min‘t,,gr has me part, besides there are
ne establishments o take care of the family washing.

Fic.'278. Dyer's Rocxung-5S1oxe anp Rorrer For CALENDERING Fasrics,
- .

St
¥




——--=——highly polished, and kept o

194

CGHINA AT WORK

The women of the clan- household attend o thit. The
flatiron which we associate ‘with the laundzy is well”
knewn to the Chinese tailor, bur once a U.ercnt has

left his hands, it avill never again come in contact

!

F1G. 279. WaslIBOARD.

with the flat-iron, except it be once more entrusted o
his care for repairs or alteration.

The flat-iron pictured in Fig. 282, is S the Lmd used
by the professional tailor, whether at his establish-
ment, orat the homes into which he is called to work
by the day. He uses it to flatten seams and smooth the
material from creases due to handling. The bowl to
receive the charcoal with a socket for a handle 1§ cast
of bronze-in one piece: The
outdide of the bowl is usually
decorated with scrolls of fow-
ers cast in low relief, The bot-
‘tom surface on which it stands
that is the flat-iron proper is

by, constant use. The shape of
the bowl, is elliptical at the
bottom measuring 4 inches
- the long way and 3 inches the
short wa,y. The specimen was

photographed .at_ the  Native -City - of Shanghal.

~.In the mountain regions of Chekiang, we saw an-
other‘kmd of Bat-iren used for the same purpose. Two
of these are:shown in Fig. 283. The iron part is forged
by the bl‘lcksmlth The triangtlar part is smooth on
its under side, nd_mely.‘ the surface which is,applied to
press down seams, ete. Both irons are of abour the
same dimensions. The thickiress of the triangular,
lancet-shaped pdft is Y4 of an.inch, and the two longer

sides are 2% inches long, the shorter side. 1% ifches

long. To heat [l‘llS iron thc triangular part is put i mto
_hot embers of the kitchen stove or a hand-stove.

" Another thing which we connect with irening is

the starching. The Chinese are well acquainted with
the use of rice ot wheat flour for starching clothing
or yarn. The hanks of cotton yarn before they are
wound. upon spools for the shuttle, or used for pre-
paring the warp, are put into boiled rice starch and
then hung up to dry. Washable clothing is sprinkled
with starch water, wrung out and hung out to dry.
The starch water is prepared by pouring boiling water
over wheat or rice flour and strring it. When the
clothing is almost dty it is folded up nicely, put on a
table and a wooden bench or stool laid upside down
upan it. Again, the flariron which “weuld  put
nice finishing touches upon the clothing is not used.

In the Musée Le Brun, a collection of engravings
published by “the husband of Elizabeth Vigée Le
Brun, a picture is shown by lsaac Ostade (a621-164g,
a younger brother of thé better known Adrian),
where beside a fireplace an instrument can be seen
hanging which resembles the solid #flat-iron of the
Chinese. The ironing surface there 1s square, however,

as [ rcmcmbe%
SEWING AND SEWING UTENSILS

LINE MARKER

The Chinese tailor for making lines upon cloth uses

Fic. 280. BraTer Fok WasHING CLOTHES.
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a line marker in principle the same as the carpenter’s
line marker which will be described under Figs. 372
and 503, but more simple in construction. A piece of
cloth is folded around some powdered ocher, and a
string is laid through it The little packet, with the
string estending at both sides, is sewed together so
that the contents do not spill.' When 2 line 15 to be
marked, the string is pulled through the ocher bag,
héid streiched over the cloth, taken-in the middle,
pulled up, and released, when the string thus twanged
will deposit a line of the ochersdust upon the cloth.
Fig. 284 shows such a line marker which was photo-
igraphed in Se Kan, in the Wantsal district, Kiangsi

Fio.

province. The .dimensions can -be judged from the
thickness of the string. The bag is about 6 1nches long,
e n . L

™ T

THIMBLES AND NEEDLE-PULLER

. Besides the thimble which is always part of the out-
fit of a Chinese needle-woman, the needle-puller is
‘often to be found. Both implements seen in Fig. 285,
I bought in Kiangsi province, and photographed at
leisure in Kuling. The thimble shown near the point
of ehe needle-puller is made of brass, and the other
one of wrought iron. Both are about the same size, %
of an inch in diameter and. % of an inch high. The
indentations of the ircn one scem machine-made, a

281, Wasn Tus.

sign of foreign manufacture, probably Japanese. The

other appears to be of native make with the. indenta--

tiens individually cur with a punch. Whether the
denrs are foreign made or riot, however, the type of
thimble is Chinese. The thimble is worn upon the
- second joint of the right middle-finger. Tt 15 originally
made small and can be cusily adjusted to a larger
finger by prying it open. ‘ .

The needle-puller is made of brass. The two legs
of it are brazed together at the curved end and re-
inforced with an iron rivet. In pulling the ncedle
when stitching the cleth soles of Chinese shoes the
needle-puller is quite handy, and vyet there are, dis-

1
1

ericts i=China where this device is not known. In uge

_thé"needle-puller is held at the open perforated end
between fore-finger and thumb, The extending point
of e needle is taken between the legs of ¢he puller,
and Reld therein tightly by pressing finger and thumb
together, The curved end which rests upon the ma-
terial sewed furnishes considerable leverage and the
needle is pulled through with ease. For a description
of 2 wooden needle-puller see Fig. 293,

SPECTACLES

[t is one of the familiar sights of Chinese street life
to see an.old Chinese granny sitting on a doorstep




196 ) _\/’/ !

¥

CHINA AT WORK

with her-sewing outfit picking up chance business of
mending 2 rent or tear in the habiliment of a

< passer-by. As often as not she has one of thé bulky

Chinese spectacles poised upon her flat nose, and 1
deem this association sufficient excuse to introduce

~ ’ Fia.

here an account of Chinese spectacles. The pair shown

in Fig. 286 is the type usually seen. The lenses are
made of rock crystal or smeky quarez. The dark-
colored ones of smoky quartz are planoconcave, and
the others plain, of equal thickness throughout. The
frame is of peh tung (white copper), an alloy of zine,
nickel and copper, used extensively in China. The
hows have two hinges each, and can be folded flat
over the lenses. The metal parts are fastened to the

1
for shielding the eyes against the glare of the sun,
rather than to aid ghe_,_eycs_i_ght. Most lenses are made
of smoky quartz, rarely of’ colorless rock crystal, but,
even the“latter have sufficient opacity to soften the
glareof the light passing through them. Among the

282, Tamor's FLar-Irox.

o -

literati and officials it was the custom {unavowedly, 1
dare say), to wear spectacles as an outward sign of
superior intelligence. Dark color of the glasses was a
further aid to the almighty officials for scrutinizing
with searching eyes withour being detected in doing
so. That we find ground lenses indicates no more
than_an empirical knowledge that the eyesight in
somdafses will be benefited by varying the surface of

. the glasses, concaveslenses for one disorder and convex

3

Fic.
'

lenses with little pirns which pass th‘rough‘corres'pond—

“ing holes penetrating the lenses. The thickness of the
dark lenses is almost 3/16 of an inch at the edges, and
of the light ones 3/32 of an inch throughour.

s

It seems that the Chinese originally used spectacles

-!. L B ) (

283, Ta1 rox’s Frat-Inoxs.

‘glasses for another. It does not appear that the laws

of refraction were understood in China before the
jesuit fathers brought enlightenment in this as in -
many other branches of science in the 17th century,
A burning glass or a concave mirror -has for a long

v
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time been used by Chinese doctors for 1gniting moxa,
...in.the practice of cauterization:» An emptrical-knowl-

edge of refraction of pre-Christian time, with a practi- -

cal application: is'indicated by an account of a Chinese

kd
Died anno domini 1317.” It IT;as'\Jaiso been asserted
‘that the' Chinese were the firstito use spectacles and
othersaagain have refuted this, as for instance Professor
R. Greeff of Berlin, who wrote cxtensavcly about the

Fic. 284. Taor's Lixe MarkEek,

writer, Hung Lieh' Chuan * of Liv An (died 122 8.¢.),
who says:
shape. Hold jt against the sun and you can catch his
rays upon tinder and ignite it.”

< The inventon of specmcles is claimed by the Ital-
ians. A tombstone in Florence bore the following in-

Take a p¥ce of ice apd give it a round-

history of eye-glasses. A missionary traveller A, Wil-
+ llamson, in 1868 observed that in the mounrains be-
rweer, Tsi-me and Tsingtao (the
group), Shantung province, rock crystals of various
shades are found, from which the natives make spec-
- tacles. I was told in Tsingtao that the fameous-optital

famous Lao Sh‘al:l"

%

Fia, 285, THissLes

scription (transtated): “Here lies Salvino D’Armato
degli Armati of Florence, the inventor of Spectacles.
o

¢ Phzmaier, “Kunstfertigheit & Kuenste
Akademie Benchte, Wien, Volume 6g.

der alten Chinesen,”

axp NeepLLE-PULLER,
works of Zeiss in Jena has procured from the same
lomhty rock erystal for optical Instruments. Only in
very recent limes have Chinese opticians revelution-
ized their tade by the introduction of foreign

[ 1
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méthads Hor testing the eyesight and fitting glass
leases according to their tests. Chinese conservatism,
however, still now and then rejects these Innovations,

_and for friends of the old school, the optician must
k¢_e-}3'_ﬁ}iii)hg hi—s—.stof:'k_fqr.x_lumber of Chinese spectggles

-V—____"_‘——_

W s

Fig. 386, SPECTACLES.

with stone lenses.. - ' e

Afe” werd™rue, as has also been asserted,”. that *

spectacles were introduced from Eurcpe in the 1sth
took the revolutionary” step ta abandon the use of
glass for lenses, and employ
instead 2 matenal  buat
poorly fitted for the pur-
pose. The use of glass had
been known to them since
the sth century an, and in=~

carving it like gems, they
were masters,

-—=tis-nor hard to cite facts
which mfher%iﬁd-i-eatc\twhur
spectacles were invented by -
the Chinese, and found
their way to the West. In
the first place spectacles are-
mentionedby Chinese writ:
ers already before the 13th
century,” at which time
Venetian and Genoese mer-

.chants were in contact with

‘China,and could easily have
brought specimens home.

7H‘**meessar_J_{i[schk£r§¢]uutcd b;"“‘ Wc.rner, “Saciology,’ Lon-

CHINA AT WORK,"

It is recorded ® that Eh‘e.Dominican monk, Allessan-,

dro de Spina, a nadve of Pisa.(died 1313), was shown’
a pair of spectacles, succeeded in.copying them, and
made thereafter the construction public. The achieve-

ment of the Italians, who at that time already were .

famed for their skill in glass mianufac-

word for spectacles is “Brille,” similarly
as our adjective. “brilliant,” derived from
o beryl. (Greek beryllos), a transparent

em stone, It has been suggested that the
derivation of this word points to an origi-
nal use of such stone for specracles.

the two distinct uses of spectacles, one for
improving the eyesight, and the other for
shielding the eyes. The Chinese spectacles
were primarily conceived for the flatter

L
purpose, to protect the eyes against the

turezsmay have been nothing more than
to make lenses of glass. The German ™

Summarizing we must Keep in mingd -

_glare of a tropical sun, against sand-

storms, and then to acr as a sereen for officials and
literati from behind which, as it were, they could ob-

- serve without being observed. 'The snow spectacles of
century, then the question ‘afises, why the . Chinese

the Eskimos belong likewise to the class for shielding
the eyes. They were a covering for the-cyes, carved of

- Fig. 287, Coivese NEeDLES.
o : R
i

;bone with two narréw slots’p

don, 1g10, p. 237,

T;W'ernler, in his “Sociclogy,” states on page 280, that spectacles
have been"mentioned in Chinese récords pertaining to the period of
thc Tang dynasty (618-907 a.n.), viz.-in Pai Shil lei pien, p. 22a,
and in Ming wu 'mng, p. 22b, both reprinted in the Chinese en-
cyclopedia of 1y35. ° ;

f

UeeyesT :

In Europe, byathe 13th century, the ground had

-been sufhciently prepared for using convex glasses to _

1916, '\-’(ﬂ:: VIIL, - . FRE

PRV : :
Mlttellungc'n_ aus den Sacchsischen Kunstsammlungen, Rerlin,

j .
aced _hOJ‘lZOHmUQg{ver
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improve the eyesight. Burning lenses had been known

already for centuries. The Arabian mathematician
Alhazen %d made known his views about refraction
in the 10th century, and Roger Bacon, writing in 1267

about
Kelinf thar old ror

alr - agioe Tamail A daioon
ociel that oa k.n._u}u\. 7€

WEAK " LyLD buu}d dCIJVC
. benefit from such glasses: The contribution made by
. the Italians, who were probably familiar with Chinese

- glasses through Genoese and Venetian traders,” may
“have been merely the introduction of glass lenses as
i *a stibstitute for rock crystal.

L After this diversion ler us return to our Chinese

. ’sewing womin.and inquire into the manufacture of
& the needle with Wf’ilch shc 1s sl\llifully gutt;ng_a p'ttth*

h
Wilh

Fic. 288. . NrepLr Maker'

mto\l“hp pants of a Coolle who witki
beside Res, caberly awaiting the iy
sary gﬂrmtrfﬁ%%

M

A
)

NEEDLES

‘

Fw 287 shows an assortrent Chinese needles
One main characteristic is the round hote., for an eye.
“The speamcn next to the largest shown in thie pigture

.represents a piece of iron wire pointed, but not plerceém,

It is & pin as used by Chinese tailors. Nowadays for-
eign wire is’ used, while formerly the maker had o

hammer out his own wire. T have prev1ously‘“men—
tloned that the Chinese are not able to-draiw iron wire

in the same manner as the:

. y draw wire from more

. ductile metais such as gold, silver and copper.
the mdgmfymg poswer of glass, expressed the -

Previous to drilling"a hole for the thread at the
blunt end of the needle, this part is flattened some-
whiat with a blow of a hammer on the litde anvil
shown at the left in Fig. 288. The pointed shank of
—the anvil is driven into a round wooden post, which
is about 2 inches in diameter and 3 feet long. The
needle maker holds the post between his knees.

For drilling the hole the needle is placed. into a
slight groove on the-workbeénch and then the pump
drill} shown in Fig. 288 is applied. The pump drill,

v

s Puse Dricc axn .r\.\'\:';L..,_

a siender shaft of a Very hard wood, about 23 inches”
long, has ar its upper end a disk of slaté as a wherl,
which is 14 inches in diameter ad 4 of an”inch
- thick. At the other end the very firte steelédrill is i
serted into a socker. The shididg crosspiéce has at its
center hole a cloth rag as a sort of packing which
permits the crosspiece to slide smoothly up and dowfi?
the highly polished shaft of the pump drill. It is a
delicate operation to make the, tiny eye holes in the
“treedles. The drill is well adapted for it but one has
Lo aamlre the consummate skill of the workman in

= 4




. ;o
usir/g his tool. After the holes Have been drilled the
netdles are hardened and [h:ﬁ polished. For polishing
they are placed upon a stond b and rolled back and
forth with a rag soaked iano; Native needle making
‘is one of the rrades whigh/can not hold their own

/ agajnst foteign compcntwgn, and is fast dying out. The
pictures were taken at the/shop of a friendly old man
| T I .

.
T1c. 28g. CHixese Scissoms.
N i

S

in Teh An, I\langm provinee, who wit\h little profit to
himself held on to his old trade of mal\mc needles

and ﬁshhooks N

‘SCISS0RS-

Fig. 28¢ shows typical forms of‘ Chinese scissors.
{4) is the one used by professional railors. The handle

-Joops are open which, distinguishes this from all the

others. It is 2 man’s tool and a man’s hand would not
H

CHINA AT WORK |

hardle it LomforL:ﬁbly if the loops were closed. An-
other chamctemtaq but not so apparent in the speci-
men shown is its dull polnes. The story goes that a
long time ago an aggrieved tailor furgot hlmSC]Fé&O
far that he smbbea lns‘@-gl\crsary to.death with his .
scissors, and thus b}wought”ﬁné,mce upon hifhengrable
calling. An imperial edict decreed that hcnccfo‘thh\
tailorsimust use scissors with dull points
lest Lh&;‘ example set by that culprit might
lead t9 further tragedies. Thus runs the
story, but on the other hand, it is quire
evidet that scissors with sharp points
are not convenient for cutting out cloth,
sinee ‘LhC point of the lower blade is ape
to ca ch mn the folds of cloth Lmderlymg
the pmcc to be cut. This pair of tailoris
’ scissgrs 1s § inches long and the widest
width of the blade messures V5 inch,
_\chl a thickness of 1% inch. The two
. bleEs are held togcthcr by an iron rivet,
Bet\kff:cn the hammered river head on
ach side, are usually two washers, frst
one| of § iron, and over this, ane of brass.
These washers are square, but the cor-
ners of the brass one are cipped eff
mvmg it an irregular octagonal form,
The scissors (B) zre for rough domes-
tic;work. Their use even extends into the
Ligchen, In preparing beans in the pods,
the pod ends are cut off with scissors,
also in dressing fowls the intestines are
Sometimes cut out with scissors. In the
rural districts where the people are more
or less independent of the outside world
there are of course innumerable uses
for such a pair of scissers with strong
stubby blades. Rags pasted on top of
cach other forming sheers like cardboard
are cut up with them for soles of $hoes.
The various weaving:s of straw hats, mats,
baskets, ctc., with straw, rush, sedge and .
fibreg-of all sorts require scissors. The -
lengeh over all of this pair is 6% inches,
the largest width of blade is 3 of an inch and the
thickness of blade ¥4 of an mch

*Scissors () is a more delicate kind for general
sewing and mending. It is adapted tc the nimble

- fingers of the women of the houschold who usually

do not partake in the rougher work around the house.
The loops are wound with strips of cane and varnished
red with a few spots of gold color, which however,
together with the red varnish soon wears off. The
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I . whole length is 5 inches, the widest width of the blade
/16 of an inch and the thickness 3/64 of an inch.
1*01‘ home dress-mazking the scissors ([F) are used,

but with paiits sharp and handle loops closed. Appar-
ently it is the railor’s privilege only to have scissors
with open loops. The whole length of this pai# is al-
gxl_'gost 8 inches and the lurgest. w1chh of the blade %
of?in»mch with a thickness of 3/16 of an inch.
The m,ﬂ\mg of scissors is a trade by itself, namely
thut of the Chintse cutler. He makes also razors,
twedzers for removing superfluous hair, lancet-shaped

and hﬂnds, burms, gravers, carver’s tools, and many -
others. The m@terml ‘he uses is the best gr'lde of steel
cor charcoal iron. The picture was taken in the Native
City of Shanghai.

" JAPANESE SHEARS

- The usual assertion that the I'lp'mcsc eivilization -
has been derived from the Chmese, hds many excep—

Join size correspondmg closely to the tailor’s sc1sso?s,_

‘knives for cutting toe-nails and callous flesh from feet ;
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ince, who had broug‘ht it from
measures 4% inches ih lcngth Of one of the blades
the maker’s name Is incised in /lepanese script. The
blades ure held in their relative position by the curved

™ elastic piece which unites thém, and in using the-

shears the two members are gripped by one hand.and
pressed together. “After releasing the  pressure the
bladés regain their former position by virtue of the
elastic #nd-locp. The offset at the place- where the
lower blade tapers t& the handle not répeated on the
opposite upper blade, serves to prevent the pressing
together of the blades more than is necessary for
cutting. The whole pair of shears is m.ldc of steel of
the finest quality.

Scissors, the implement with two scparate blndes
held together by a rivet, and later by a screw, are said

“to hdve come to Euripe from Venice in the 16th cen-

tury. This statement is evidently wrong as far as the
date is concerned and is interesting on}y in as much as

it points to the Orient as the original source of the
scissors. The Venetians were -traders, especially with’

the Nedr East, and many Eastern customs and imple-

Fic. 290. JaPaxEse. Sirars. e

v tiofis. Considering at random some of the Japanese.

tools we find that not a few are quite different. There
is the Japanese board saw, an unwieldy blade, handled

'by one man in a horizental directicn, utterly unliki

m'ént.s have passed through Venice on their way to
LEarope.
F. 8. Meyer, in his* ‘Ornamentik” (Lﬁlpzlg, 1019),

%s authority for the statement that scissors, formed of

the Chinese tool used for the same purpose. There are\t\‘ o separate members, movable aboyt a_central point,

other autochthonous types, of which more in their
. proper places. Scissors, early developed by the Chinese,
are also found in clden times among the Arabs and in

* Persia, and it seems strange that in old Japan no scis--

sors but only shears are known. They are used for all
kinds of work, even tiny ones for embroidery.

The specimen of Japanese shears, Fig."2g0 was pro-

% .cured frem a Japanese lady in Kuling, Kiangsi prov-

+

@cuir sporadically after the 1oth century itk ~Earope.

STRAW TFOOTGEAR

Fig. 2g1 pictures the bench {ised for making straw

shocs An ordinary low bench is pushed with onée end

agalnst a wall, a column or anything to prevent it
from moving in that direction. To the other end a

er -homeland, It‘l
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‘wooden contrivance is hooked, which might be called
2 warp holder. The worker sits astride of the bench
facing the warp holder, with the yoke, seen in the
pi&tum, held to his Lody by a string, which, attached
to the ends™of the yoke, passes around his waist. We
could pot persunde the owner to sit for us when tak-
ing the photograph, and as a makeshift, had to de the
yoke to the column, to show the relative position when
-tied around the waist of the worker. At the apex of
“the yoke a short wooden pin projects vertically and to
this is hoéoked the lnop of the hempen rope which
serves as warp for the straw shoe to be made. The

Fis. 291

process is-simple weaving. The work starts with the
two warp strings. The two ends pass to the warp
holder where they are tied to the large spike in the
center leaving about the samie length of warp hanging
free from the spike. Next fibres of straw twisted to-
gether are woven to the warp-strings to form a strip
about two inches long. Then the Knot at the center spike
is untied, the loose endsof the warp are passed around
the end pegs on’the wasp holder, one string over each
peg, and thence directed back to the newly woven
part wherc they* arc ued to the original two warp

'

strings. There are now four warp strings and the
weaving of a wider surface is thereby made possible.
Fig. 292, at the right, shows the four warp strings
with a part of the woven shoe. According to the warp
strings being hooked o the outer or inner pegs on the
warp holder they are-spread far aparc or set close to-
gcthcr.‘Tbc weaving is now continued with the warp
strings spread apart, ther to narrow the fabric again’
after putting in a few wefts, the warps arc moved sic-

cessively from outer pegs to the inner ones, always
*Lumng in"a few wefts between each shifting unul

they rest on the pegs nearest o, thz_ center Spll\C of the

. Bexcd vor Maxinc Straw SHoes.

warp helder, in the poiiition shown in Fig. 21, This
mode of weaving is i accordance with the outline of
the shoe. The poinged part with two warp strings is
the toe-part of the shoe to be bent upward when being
worn., When the part which is immediztely under the

“toes is reached the surface must be spread and hence

four warp strings are used. A little contraction under
the arch of the foot is produced by placmg the four
‘warp strings closer together by shifting them on the
pegs of the waip holder and when nearing the Heel
part of the shoe they afe spread again. The whole shoe
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“is brought to completion by attaching the warp strings
to the center spike again and continuing the weaving
as at the beginning except that in this case there are

- two warp strings together on each side instead of one.

-The bench is 4 feet 6 inches long, and 16 inches
high. The warp haolder -hooked to the bench is-16

.inches long. The wooden block with the eight pegs
“is 15 inches long and 2% inches wide, The waooden

roke measures on a straight line from tip to dp 19

inches and has an average “diameter of about !4

“inches. The string on the cnds of the yoke is tied to

»"a groove at the one end and slipped over the hook

. . Y Fig.

carved at the other end. The man operating this con-
trivance kefps the warp stretched with his bt}dy In
“ordinary weaving a reed is used for “beating up” the
weft (pushing tight), but in this ventrivance, the
straw weft is pushed back once in a while by pﬁtting
the fingers between the warp strings and pushing up
" the twisted straw. Whenever this is done, the operator
first hooks zll the warp loops upon the center spike,
“and then with his fingers against the weft pulls with

~all his might in a direction rowards his body The-

.iargc horizontal wooden hogk passes through a_mor-
tise in the warp holder and is kept in place by a

'vk

wooden wedge, which can not be seen in the picture,
drivert across it through a hele in the part extending
beyond the mortise. After the shoe is fnished it is
beaten® thoroughly upon the ground, preferably a
stone floor, with the mallet seen lying on the ground
in Fig. 291. The straw then gets more pliable and soft,
and the surface of the shoe more even. Then a leng
hempen latchet string is passed through the eye at the
toe-tip of the shoe, and secured with a knot, and the
shoe is ready for wear. To secure it to the foot this
latchet string is passed through the separately attached
loops on the side of the shoe and tied over the instep.

292. STrRAW SHOES. T

- .

In Fig. 292 we sée straw shoes in various’ positions
and ene partly finished. The oie on the left, stretched
out.all the way, presents the bettom view. The two
i thesmiddle are’a finished pair with latchet strings,
for fastemng to the foot, attached. As the unfinitshed
specimen shows rhcrc are loops braided from hemp

- fibres, attached to-the outer warp strings which uld-

mately serve for holding the latchet strings. The weay- |
ing is started at the tip-of the shoe and ends in two
loops at the heel end. These loops agefastened at the
side of the shoe, so that T
a secure resting place for the heel. This heel.upbend
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can better be seen in Fig. 293, where a finished straw
shoe is seen lying on the-bench, presenting 2 side view. .

In the country the peasants wear this type of straw
shoe in rainy weather or on stony ground. Otherwise
they go barefooted. Cross-country carriers, chair bear-
ers, wheelbarrow men and ricksha coollcs always wear

“them. Straw shues of other districts may vary slightly
- from the ones described, but nevertheless the same

kind of apparatus is used for making them. The pic-
tures were taken. at Se Aw-in Chekiang province.

CLOTH SHOQES

»

Chigese shoes for every-day use are not made. of

‘leather. The chemical process of converting hides into

leather, by means of tannic acid, does not seem known

. in the parts I have visited. Lime is used for dressing

hides and the resulzing product looks maore like raw-»
- s

_every bit of cotron

marter of small importance. Tt is the same as with the
utilization of feathers. The Chirese don't know how
to free feathers from their natural oil which is apt to

give rise to putrefactlon, rmd therefore they canmnot_,

use them for pl}lO\VS ot bedding.

Cotton cloth is uged for making Chinese shoes, and
silk sometimes for the uppers. The making of uppers
is simple necdlework. For winter use the shoes are
frequéntly padded with cotton: The making of the
soles is more complicated. In the Chinese houscheld-
ag is kept to be finally utilized

for making the solfs of the cloth shoes. The rags are’

first thoroughly wfashed and then spread upon boards
for drying. Whek thus dried they will lie perfectly
flat as'if ironed. I0NNingpe I passed ‘once an establish-
business of collecting rags all
hing them they hit them with

ment which makes
over the city. When wi

flails, in construction the same as the one described”

hide than leather. It is not surprising therefore that
the Chinese make very little use of their hides. Only
foreign contact has taught the Clinese various uses of
leather, as for belts, straps, .t trumis and shoes. Inquiries

in the country revealed thar'it was customary “until

recent times to bury the carcasses of cattle, hide and
all, when any of the animals died. The Buddhist belief-

- forbids the corfsumgtion of beef, and the lack of a

proper- tanning process makes the use of the hide a

Fie. 293. Crinese CLovH SHos,

previcusly, Fig. 171, By pasting the rags together; rec-

rangular sheets are formed from which pieces con- -

forming to the outline of the scle witha libcralrmargin'“

are cut. In pasting up these sheets a large piece of
cloth is used as a base upon “which smaller rags are
pasted with a paste made of wheat flour. The produet

- looks like a Chinese puzzle in which the irregular

shaped bits of rags"have been fitted together without
any overlapping. Each’sheet consists of three or four

e

"
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 is used, which the women making the shoes

“work to push the needle through so many

- needle ‘through the sole and then getting

. que expressly for the purpose, shown in

" people who even suffer from want of rags,

Al v%‘
layers of rags upon the eotton cloth as a
base. About 20 to 30 pieces, cut from the'® ¢
large sheets, are laid one upon the other,
and then, applying a cloth welt ar-one side,
are sewed mgcthr The cloth welt usually .

PR |
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“which.is next sewed 1o it. For sewing hamp

stwist upon their thighs. The sewing is com-
" meénced with the row of ﬁtltchcq which
“fasten the cloth welt to the sole. It is hard

layers of pasted cloth even with the aid of a
thimble. The “women usually push the

hold of the point with the wooden tweezers, .

Fig- 393, pull the needle through. On the
* left of the picture can be seen a sole with the
stitching not quite finished and the dark
cloth welt showing phmly The sole at right
presents the opposite or bottorn view. After -
the soles are sewn together, the edges aré
‘trimmed off close to the welt, and then they
are ready to receive.the uppers. The work of
sewing on the uppers is usually entrusted to
the cohbler, who hl\&ewme trims thesedges
with Iis haltcircular knife, The country
people, however, frequently make the com-
plete - shaes themselves and “then trig the
edges with their scissors or chisel them off,
if 2 chisel is part- of their inventory. Poor

B

use strips of paper for part of the .inside
layers of the sole, and clajm that it serves
the purpose just as well as the rag layefs.

The needle puller'in the picturé is . made
of 1 hard wood. One of_thﬁﬂc/g's—?ﬁrked
at the end arid the end of the other leg fits :
into the fork. A wooden pin passes through beth-and
forms the pivot joint below which the needle”is
seized. The soles q'hown are about 10% inches long ..
and their thickness is 74 of an inch.

.- In rainy weather leather’ shoes with large hob-nails

are worn a good deal. They are heavily oiled, ro pre-’

serve the poor leather from putrefaction. The picture
wigs taken at Se At in Chekiang province.

RAI\T PROTECTION

The Lhmese are very sensitive 1o rain. We are m—
clined o ridicule this propensity, especially thn we

sce solchcrs wall\mg about w1th umbrellas.. We should |

S . ’

Fis, 294. R‘A’I;’ Har

rcmcmber, huwevcr, that it is not pleasant to be
gaught itt torrential rains,, such as are prevalent in
China, which drench you to the skin in a few sec-

- onds. The wadded clothing’ of the Chinese would be ™,
completcly spoiled if it became saturated with rain,
and to protect this is probably the main cause of the-
Celestials’ sensitjvendss to raim. - : e

' fwhoqhave to toil for their daily bread,

must brave all kinds of weazher. Tilling the fields

they cannot very well carry an umbrélla and have o !

The peasants

protect themselves in some other. way. This they do
with the large ‘hat shown in Fig. 204. The digmeter ;. =+

[N

of these hats is.about 3 feet. They ark f_(;r_mcd of large
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- dry sheath-like. leaves,- woven over on both sides

;_:th At tlev can be hung up or tied over baskets when
sTcarty Toads: o\crlmd

COC

St The ph()mtm aph, taken in T.ltung, Anhwu, gives. _etds. Tn Bulm}rm knitting s starttd in the same un-
- two views of the hat, one to show how it is worn- dnd-_chrlsmuﬂlke manuer, an inheritance of Turkish rule
. \cr} likely, and curved knitting needles. are used,

the other from sbove, revealing the structural derail.
Mr. T..Y. Pong, my fuithful interpreter for several
years, posed for this picture, which the peasants'would
not do. The sheath like leaves used are taken from
bamboo shoots, which in-their early growth are cov-

¢ C. .

loosely with thin bamboo splints. Some of these hats © women. In_fact it seems to'be a churacteristic of the
have two handies on the rim’ opposite each “other so * Mas

, knitfing was a European invention of which no cer-

o

well known and practiced extensively by men and
it “China to be acquainted with this, art.

li
Stoc]f:)lgs and gloves are knitted and the kmttmg
starged contrary to Westen usage at the toes or finger

. Heretofore 1t has been held, acéording to various
accounts in present-day encyclopcdus that the art of

tain allusion occurred before the 1sth century. There

' ) __.__\_“——r—ﬁ
Fro. 295. CHINESE Srou.l\cs ThlS pmlurc shows Chincig™ \mck—mg&_hung up for (‘Ir)mg ThL) are sewed of

stout cotton cloth and conform as closely as the inclastic mdtenal will allow™ - the “shape of the foot. The
sele is usually of coarser marerial for better resistancé to wear. This type of stockmg “seems to berthe originmal -
. .foot covering of the Chinese, Knitted stockings of foreign manufacture in recgnr umes_have found reddy fa\or
' and are gradually crowding out the hand-seiva smckmgs shown, . . - i

-

. eretd by such sheaths. The splints being also derived
from bamboo it appears that the corrplete h"qt is-a
- product of the bambdo. )

KNITTING,

In Kaisu province, whére over cne half of the
population is Mohammedan, the art-of knitting is

is, howéver, a fuuch earlier referenf:ﬁ o the art in the
“Travels of Marco Polo,” Book [, chaprer )'xii. Marco-
Pole here -speaks of the Saint Barsamio® Monastery,
near the border of the territory of Tauris (Tabriz, the
capital of Azwebaijan, Persia), which he visited in

‘about 1272. He relates that the numerous ‘monks 5

avoid idleness arg continually knitting ‘woolen girdles.
These they p}ace upon thc altar of St Barsamo dunng

- -
. & o
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the service, and when they go beg-
ging about the province, they pre-
sent them to their friends and to
the gentlefolks, for they aré excel-
" lent things 1o rentove bodily p

ain;

wherefore every one s devoutly
eager to possess them.” Sir Henry

Yule s edition, f1 om which 1 quote

states in, a note that the monastery

doubtless meant here was near

Malatia. Thus we sce that knitting

was practiced 11 Persia in the last

" quarter of the 13th century. Marco
Polo speaks of knitting without any
further explanation, and the ar
seems thercfore o have been com-
‘mon knowledge 1n Italy in histime,

Exploratien of graves in Ach-
mim, Upper Egypt, of the Byzan-
tine period (ca. 4o0-650  aD.),
vielded knitted caps and  short
knitted steckings, kntited of differ-
ently colored wool, wign the foot
divided inte two parts, one for the
big toe and™the wther for the re-
maining  toes. Tlifs arrangement -
avas necessily_for the. f‘memnu of ‘
the sandals, the latchet of whlch
passed between the large und the
second toe. The ]’IPJHESC wear similar sanddls and

" their stockings sewn of cloth like the Chinese ofies
kave also a space prQlded betwec,n thestoes for the
latchet. -

_ Sospe cldim (as recorded in Meyer's I(cmversations
Le\io& that the arc of knitting-was already known
to the old Greeks."No evidence, supporting this claim

“is adduced. Tt may be, howcvcr, that what gave rise to
{t are humag figures pictured sometimes on old Greek

Fii, 296,

~

vases, draped with a shore sleeveless robe which shows
only those parts of a tricor-like u11derg'1rm::11t that

* cover arms and legs. Zigzag proamentation upon it is
singularly suggestive of knitzed ware. Se, for instancs,
on the Darius ' Vase in the Naples Museum and on' a
pail-shaped Apulian vase found in Ruve di Puglia.

More-gonyipcing evidence we can offer that knit-
ting was known at the time of the Roman Empire.
At Carnuntum * many interesting picces of ~armor

"Old Celuc settlement in Pannonia on the Danube.
quarters of the Roman legions and station of the Danube Hotilla.
Margus Aurelius spent 3 vears'in C., and Sept. Severus was here
proclimed- Roman Emperor, Extensive ruins are still to be found
at Deutsch-Altenburg. ncar Hainbury, east of Vienna. The reports

of the association **Carnuntum,?
counts of the excavations carried on.

LraTHER Maxrew's

Winter

‘published since 1888, give ac-.

‘Maylia, of

“Braxt Boarn” vor Scraping Orr

axp Ham o Hipes,

TE FLesy

“havé been found dating from the time of the Roman

Empire, and among them fragments of mail knitted
of iron wire. Although these fragments present a tex-
ture of iron twire, it proves that the principle of knit-
ting is employed, and therefore must have beeg knéwn

“to the Romans. It is of interest to note here that in

the Ttalian fanguage there is a term for knitting, far
la maglia, in"addition to the more usual far la calza.
course, refers to mail or the loops of it. )

In bog graves of Denmark woolen knitted caps
have been found, and a knitted bonnet has been

“recovered from an-oaken tree-cofhn in Trindhoé, Jut-

land. Forrer, in his dictionary of "prehistaric antiqui-|

ties (Berlin & Stuttgaft, 1go7);-deals witlr these finds,’
. P J

as well as those from Achmim, m&ntionédsabove, and

comes to the conclusion that they were knitted. Of

caps from Achmim he says that some are knitted of

white linen yarn, afid some of colored woalen yarn; in

g mdnner resembling. netting and at times with vari-
‘ous openwork patterns. This characterization rather

suggests that we have to-do here with. knitting done
with a crochet-hook. Cracheting 1a its simplest form
is really a primitive mode of knitting, and quite likely

1

A
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preceded knitting with two needles. The fact that in
“lak&=dwellings of Switzerland a woodeh (at Moeri-
gen) and a bronze (at Wollishofen) %crochet- hook
have been found only tends to corroborate this view!

‘Up to the end of the 18tk century only two needles
were used in Germany for the knittgg of stockings

and one was fastened 1o the bodice of the Worker.
is not quite cledr how this was done, the result, how-
ever, pf such knitting ‘was thae the stocking had

seam along its whole length, In English the term”

Ir

Fia. 208, Leartes Maxen's FLesmive Kure

curved than the other,

knittingsheath is known, a small cylindrical socket
attached to the dress of a knitter for holding one end
of the knitting needle while in use: From this we
deduce that English knitting was similar to the Ger-
man method. I recently read '° that in “southern Italy
knitting-needles are’ curved, and in knitting the end
-of orfe of the needles s placed in a socket which is
either_tied to the waist.dr slipp&d inside the apron-

- * ]

Irgsoz{‘v

’

" “Notes & Queries,” ol. 158, p. 8.

o

T
strings. These sockérs are usually almdle( to a heart-
shaped plate. Old silver ones are ta. be found, heautiful
specimens of the silversmith’s art.

Europe cerfaiply cannot claim the inverfiion of the
art of kniting. To China it probably came through
the Arabiians in the 7th or 8th century when Arabian

e .

W

292

Fis. 207. Leaveer Maxrr's FLusinye Kok,

mercenaries were brought in Jarge numbers to China
1o help repress rebellions, and settled there afterwards.
The-Ands of Achmim belong to the Byzantine period
and cannot be connected witlr the Arabians who ook

293

This other fleshing knife s 23% inches long, and the blade, rather more

Is 3 inches wide,

possession of Egypt much later; We can however
supposé that the Arabians became acquainred. “with

" the art of knitting in Egypt and were the carriers who
brought it 1o other ‘natons. We know for instance
that the cultural influences of the Arabians {Moors)
pain (Fri-1492), and in fact
ut the_art of knitung was
~urope from=Spain.,

WEre very extensive n

a twaditien persists t

brought to the rest of
- Among the earlicst mendon of kaired goods m

-

. > .
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' EL[I‘UPC{’III accounts \\' o
worn by English royaley in the 16th century. How

#Scitland is explained by a local tradition of ¥airTsland
according to which the art of knitting colored stock-

-ings, the dyes having been derived:from various pl;m[f.
and lichens found locally, was introduced by sUrviv-
mrr mariners of one of the ships of the ill-fated Spanish
r\.l’n‘ld(ld, which wis wrecked in 1588 on the shores nE
the island ', .

@ .

LEATHER MAXKING °

The Chinese have never attained to the art.of true
leather making, numely the convertng of skins and

FIC;_

hides into leather through a tanning agent. This is.

the more surprising as there is an abundance of
tannin-producing plants and trees. Of oaks in China
the boranists count over 40 varieties. The gall-nuts of
commerce come from China and they contain largely

*The actount of knming,’h‘e‘rc slightly expanded, first ap-
peared iy Vol. 158 (y930) of "MNotes & Queries,” London, sub-

mittedh-By the .Author o answer to a query about the history of
knitting. :

find Spanish silk smckinus'us '

;anced methods of kniuifng were-introduded-into -
corder to loosen "the, gummy  cover,

tannin. The cocoons of the wild silkworms \(vhich
feed on cak leaves and- which furnish the silk for
pongee, have to be softened in water with soda in
rich in tannin.
Further, the spént tea leaves which are thrown out
from millions of teapord daily contain also tannin. As
primitive as the” Fagt Indian meshod of preparing
they, the "Fast Indians, are ar léast ac
quainted with the fundamental principle, the use of
2 tanning agent. The mode of procecure in India is to
il the hu le with moist tanniferous bark, sew it up,
and hang 1t up on a wee. The only care expended is
1o keep the bark always moist for the duradon of sus-
pensioi: The hide thus gefs gradually converted into

leather is,

P . < -

299. DrvinG Learner E

leather. Leather ‘of a-sort is produced however in
China, and this by the process not of ranning But of
tawing. :

* The raw, material used is zebu or water buﬁalo
hide. The hldf: stripped from a careass is spread upon
the ground covered with powdered quick lime and
then sprinkled with water. The hide is thercalter

folded together and left lying for about an hour. After

2
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that it is extended over a wooden beam with convex

rface, the so-called beam-board, to be scraped in a
%wnward motion \x-/th a fleshing knife. Fig. 256
shows an cmmple of-a’ beam board The beam-board
consists of two parts; the beam propef, a nd a support-
ing frame which rests looscly in mertises;of the beam.
The lengih of the beam is 32 inches. Jix some plices
the beam alone is sed. The worker props it against
his knees, and bﬁ@dlng over it, scrapes off the slimy
covering of the inside of the Hide.

For thé scraping of the hide upon the beam-board
the ﬂmhm& knife, Fig. 297, 1§ employed. For his pro-
tection the worker Wears®a large leather apron. The
hide ‘is theh. laid in water, in a brick-lined tank, set
into the grbund, for from 10 10 15 days. The hair on

Fic. 300. Dryivg LE\IHrR The face of the (reshl\ scraped  hide
here shown.

the outside of the hide, after that time, is ﬁ#'ml y takeft
off with the fleshing knife, tre edge of the blade of
which is concave, to correspond with the convex shape
of the beam-board. The stench zccompanying this
process is beyond description and irnagination. After

LY

a few whiffs of the atmosphere I had o retreat, and

yet a lirtle child sat there beside the ank playing,

leather gets soff and s

wholly uncocerned, and the tradesmaawith the rest
of his family work, eat, and sleep there apparently in
no way affected by this aroma. *

Thie fleshing "knife, Fig. 297, is 2 fcet long, the
handles take g inchds of thar length, leaving 15 inches
for tPle metal between handles. The grLd[ESt \wdth of
the-bade i is 3%4 inches. '

Figs. 209 and 300 show how the hldes now tawed
to leathcr of a sort, are stretched out” with bamboo
rc)ds for final drying i the sun. Along one edge of the
hldes the notched ends of bamboo poles catLh the
skin‘in_marginal slits, and nIonv thé®ather edge of the
hide the skin is tied Wlth:twystcd straw though other
slits to the other ends of the poles. ¥

Leather prepared in this menner is of poer quality.

- s

stretched on a framework of bambdo poles s
. . L v

.

Shoes made from it arc used for #ainy weather, but -
the soles must be well studded with hobnails, as the
slimy from the water. To keep
the shoes from spoiling-they must at all dmes be weil
oiled.

A somewhat better quality of lcather I saw made

in Kieachang, Kiangsi province. The process is prac-
B

;
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dically tha same as described. After the final dryln

however, the leather is exposed to the smoke of burn-
_ing rice chaff, alternately on both sides, The top ofa
" brickstove, constructed similar to the square kitchen
_stove, has a round hole in its top, about 5 inches in

diameter, and the hide is held oxﬂer this hole and

moved about until the whole surface has
been exposed to the dense smoke issuing
from the opening. As the stove has no chim-
“ney, the smoke pours readily out of the
- orifice, ;
In either of ghese cases of leather ma]\mg,
*the fitished hldeﬂ are folded up and laid by,
weighted down with heavy beams of weod,
unnl used. The maker of rain shoes- thus?
~ prepares his cwh leather and when he takes
a hide £rom the pile, he has«to put on a few
finishing touches. One is o even the inside
surface of the hide with a knife, which is,
shown in Fig. 3
© " The dried hlde is next laid over the curi-
- ous trestle shown in Fig. 302. In a direction
parallel to the beam of the trestle the leather
maker:shaves irregularities off the surface of
- the hide by pressing down the knife, Fig.
301, in a direction away frdim the body. The
yoke-shaped handle he presses agaiast his
stomach, at the same time grosping the
handle ncar the sacket of the blade to guide
it. The trestle.-a long pele, with only one.
rigid support at the one ¢hd, the two legs
mortised into is lefr end, is placed in the
position shown in the picture..If qnly a
small strerch of irsilength is rcqu?rcd, it Is

tends -out thrpugh the door into the street
where 1t 1s in everybody’s way, but thgt does
net maiter, the passérs-by walk arotnd it
The patient Chinese has not that western
irascibility which seess personal- affront in
_any inconvenience caused by another person.
Human acts are fate ro him the same as
rain, storm, and the like.

‘T make the leather soft and pliant, an-
other similar instrument with a dull blade
is employed, see Fig. 303, in which case the same
trestle is used for .a support, and the instrument

i Fia.

handled the same way, i, being pressed against the -

leather over the beam in a dewnward direction.

An mt\pemi\d and eﬁiment method of thaking
leather pliable I saw ar a country market in Shanwung.
Before. the crowds had arrive d\to do their biying,

L

.

-Fig.

30T,

cave 15 5 mchcs wide. The meral part is 7

selling; and bargznmng the enterprising leather maker
had sprf:ﬂd his whole aupplv of hides upon-the ground
where most people would congregatﬁ and trample
them smooth. ‘
The photographs were taken in dlﬁcrent places.
297 and 303 i Chienkang, Kiangsi, and Fig.

Learirr Makew's TaRIMMING R\HF This instrument measpres 17
inches from the croich o the edge of the“blade. The sharp edge, stightly con-

inches long from its edye to the
end of the socker

296, 208 to 302 in Kienchang, Kiangsi. In the former
place the smoking of the leacher is not practiced, nor
known. The shoemaker (Fere making hs own leather
was rather discouraged with his product, having seen
5o ‘much of tanned leather which came from the
treaty ports, and found reaciy tavor with the Chinese.
In Kienchang, the other place, more-inland, near the

. - ’
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- Fukien border, smoking of leather is -practiced as
described above. 1 also saw the cpring of leather with

: . - - Ey N
smoke in Hupeh province.
cod :

=,

SHOEMAKING.

Shoemul’;in% is one of the itineranttrades in China.
The shoes mostly worn are of cloth, used for' both
w=sdle and uppers, the making of which has -alteady

beellr des&rihed. The soles are usually sewn by the

women at hpme, likewise the uppers. Both are then .

given to the shoemaker, hailed from the street, who
trims the soles with his knife, shown in Fig. 305 (an-
other knife is shown in Fig. 306), 'and sews the
uppers to the welt'upon the soles. A section of a tree,
similar o the chopping biock, shown in Fig. 198, is
used as a lap-board. The sewing is done over a wooden
last, like the one photographied in Fig. 304, to give the
proper shape to the shoe. It consists of two parts, one
for the vamip or forepart of the shoe, and the other for
the Heel. Between these two pleces a few wooden
blocks are inserted and finally a wedge to ensure~the
proper length of the shoe. The Chinese do notpdis-

tinguish between right and left shoes. The shoemiker,

has usually only three sizes of lasts, onesfor a shee to

fit a foor 10 Chinese inches long, another for g.g Chi-

nese inches, and the third for a foot 3.8 Chinese inches
i o .

T .

long.® The heel part is the same for all three. Any-
body who has as abnorma}l;r large or small foot keeps
his own last and furnishes it to the shoemaker to
make shoes accordingly. . '

The last, Fig. 304, is made of hard wood. The
length of this composite lase is ¢¥% inches. In inland
China the crippling of female feet still persists. Shoe-
ing these deformities is outside the realm of the shoe-

maker. The women make tHeir own shoes or their

. Fig. 302, Leataek Maker's TREsTLE pon Trinanyc Hipes

.
servants make them for them. A last is not used, in
fact che “lily feet™ are such Tormless stumps, different
in every individual,.that each woman would have to
have her own last. ‘ '

SHOEMAKER'S TOOLS

A clever clamp is used foy holding the shoe while
sewing. It is shown in Fig. 307, and consists of two
wooden boards which are mortised at one end into
a wooden block, The other ends meer and are kept
ifi this pesition by a rope tiéd around the two upright
boards. Thus a vise is formed and the material to be
sewn“is held between the ends of the boards which
represent the jaws of the vise. The contrivance rests ©
upon the ground and the shoemaker whe sits upon a

* The Chinese foot measure is decimally divided into 15 inches, l

It is very indefinite in regard to length, varying with trades and
localities.
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- lgw stool or his toel box holds the

‘clamp between his knees. Waorking

in thifposition he is just as liable to

become knock-kneed as his occi-

- dcpt.al brother. The clamnp or vise,

- . - . i .
- Fig. 307, is 23 inches high, 815 inches |

wide across the bottom opening. 'The'

“‘hoards ferming the jaws are 314
“rinches wide, ¥ inch thick, and the

ks
et

late is 134 inches thick

e p 15 134 inches thi ck.
Fig. 108 shows a more claborate

I-'clam,p for sewing the soles of Chi-~

. nese cloth shoes. The principle is the

same, only in this spegimen the tight-

“ening-of-the two jaws of the clamp
for holding. the working piece, is™ -

“dope with 'a wooden key which

"

i passes through long vertical slots in

the uprights of the clamp. T_he‘tigh[-
ening is done by pressing the hori-

{ "zontal wooden key downward when
't\lﬁ,;?l\;nobs en both ends of the key

draw, the jaws together and hold
them in-place by mere friction. 1 saw
and photographed this contrivance at
2 lone farmhouse in the Wantsai
Mountains, North-western Kiangst.

Shoemakers as a rule use such
clamps, but they-are also occasionally
found in isolated farmhouses where

‘the women supply the whole house-

P

Fic, 303. Leatuer Maker's Hme-SorreNixe Kxiek. This koife resembles in shape

Fig, 301 and is handled over the same trestle in the same way. Its blade is dull and 1t

is npt used to cur clean the under surface of the hide, but to soften the leather and
make it pliant,

hold with shoes. In Germany the harness makers, in  sew with two needles. The W.cstcrn shoemaker, who
my childhood days, had a similar clamp, which, hold- sews in the same way with two needles, used to
ing the leather worked upon, left the hands free to  hold the shee on his knees and had a leather strap

.4

/ ?

FiG, 304. SHoEMaxER'S LasT,

&
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passing over it which he kept taut
with his feet. _ :

The Ghinese awl sticking in the ,
soles, has a Lurge ball erxd, admirably
fitted to exert pressure with the palm
of the hand. Househelders rarely use
an awl for such sewing. They pro-
duce better soles by sewing with one

needle se that oaly one thread passgg
chrough one hole. The work is then
more cumbersome and a  nésdle
puller has to be used o pull the
needle through the heavy cloth soles.
Another Important poine is that in
that guse one continuous thread has™
w be used for the sewing of the -
whole sole. This the expert woman
worker gauges properly when twist+
ing the thread. C

- : L © - - With the awl in the right hand
™ Fig. 305, SHOEMARER'S KMNAFE FOR Tm.\u_\m{c THE Sors oF Suoes. This koife was and a round piece of woed in the’

- photographed at Teh An, ’;{'.mgsi. The blade is g% inches sqdare, with one corner
rounded off. The tunyg rests’ in a wooden handle 314 inches long. The thickest part
s of the blade is 3% inch thick. The edge is kept razor-sharp :

other the shoemaker works at his
sewing. First-he makes a hole with

¥
’ -
Fic. 306. Snormarer’s Kxire. This represents another type of shoemaker's knife. The blade is 4% inches lang, the
edge 2 inches. The tang rests in 2 wooden handle 39% inches long and ;%gincho:s in diameter. An iron ferrule se- -
cures the. handie-from splitting~Phutographed in” Kidnchany, "Kiangsi. - .
.
.
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the awl, and then pushes through it the two hempen’

- threads, tpped with hog's bristles, each in an opposite
direction. Laying the thread over the handle of the
awl in the ane hand, with (he round picee of wood in
.the other, he pulls the threads tight,-and s, proceeds
sewing from hole to hole in the same manner. In
some distriets, instead of the wouden stick or puller,
- the shoemaker holds in his hand a bamboo tube,
about 4 inches dong and 14 of an inch in diumeter,
“with one end closed and the open end stoffed with
oil-seuked cotton. Beforeevery stitch he lubricates the

pont of the awl by pushing it inte the giled cotion.
This sewing with two threads which cross

‘1&h other
in" the hole through, which they pass, 15‘ the same
- method pracuiced by our sheemakers and workers n
: Vlm[hcr. For sewitig of short stretches the shoemaker
“wdoes not trouble 1o attach hog-bristles to the thread,

.

. Fic. 308, SnoeMaxer’s CLanr.

s

hasews them the same way with two lhrtddb, but
with steel needles at their ends, ,
The mode of sewing with awl and bristle-tipped: £
thread is peculiarly reminiscent of the most primi-"
tive sewing before the advent of needles. We know
that..then thorns, splinters of bone or fish bones
“were used for perforaring the material to be sewed.
- “Whether at ¢ e same time bristles were '1ttached to

Fie. 307, CMAKER'S CIaME,

v
= - "
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300, SnoEsmarer’s Awes aNp Turian Pooien’ =~

.thread with bristles, before this was done in Europe.

Fig. 305 shows two awls and the piece of wood
used for pulling the thread. The larger awl has 2 flac-
tened point 3/32 of an inch wide, the smaller one a
similar point 1/:6 of an inch wide. The former is
used for perforating soles and the latter for the uppers.

The thread puller, a found piece of hard wood,
5% inches long, shows in the middle a groove
worn by much usage from the ‘thread. To artach
the hog bristles the thread is Arstcwisted toa fine
point. 'lhe end of the bristle is then fmyed the
frayed end split-and the thread end Inid into the
split fissure, and wound a few times around the
one hall of the split bristle. Next the two frayed |
halves of the bristle are twisted around the thread -

: threld, and this repeared when the procedure is
[mlshed _ :
the wes usually gives way first, the soles get thin,
and the heel part becomes trodden down. Here
again the shoemaker has to help. . carries
Jeather fvith him' and sews on patches ‘where

(1

= needed./ The leather he cuts with his big scissors

'shown in Fig.-312. They-are g¥%-inches-long and
have the {characteristic, comfortable handle loaps
which w¢ have noticed already on other scissors.
The worn soles the cobbler often reinforces with big
hob-nailé. To drive them he puts the shoe over his
pegging jack. This instrument, made of forged iron,
is shown in Fig. 313. The top is shaped to fir the shoe.

and finally the pointed bristle pushed through 4 :

loop made by pulling apart the strands of the '

Cloth shpes soon show wear, the part covering'*
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.On'the stem is a knob, up to which the.shoemaker
pushes it into the ground- or between flagstones of
paving, wherever he happens to be working to give
the necessary stability. The pegging jack is 1o inches

FiG, 311,

‘ long th\s head 5% mches long, 2 inches w1de at one
end and 1% inches at the other.
"Fhe claw hatnmer, Fig. 313, is used, for driving
hob-nails; and for hammering new cloth-soles to make
them pliable. The head of the hammer is 3% inches

~long, the butt end 1 inch square. The other end is

cleft for pulling nails as I was told, although'it is hard‘-‘
1o see how that 1s done with the bqttered specimen
shown. The'whele length of the hammer w1(h handle
is 51/2 inches. :

SHOEMAKER'S BusSTLES AxD Baapeo Burvisier,

'y ’
'

, The itiperant shoemaker carries ‘his whole shop

_with him. Over his shoulder he bears a carrying pole

at one end of which dangles a box with drawers for
tools while at the other hangs a basket containing the
rest of his equipment. The box also serves as a seat.

A buddle of hemp he always carries with him for




CHINA AT WORK

‘making thread. T never saw a shoemaker wax his
“thread. In Kiangsu he twists histhread with the bofe-
spindle (cf. Fig. 245), in other places he ovwists thé

Themp upon his bare leg or upon a roofing tiic which
he upon his thigh.
Thgre are also permanent shoemiaker shops, in fact

| . Fici.

e
[

the iinerant shoemakers are ustally a ;:o::nQ of the
former. These sationary n,:o:.:.:,pa work usually in
ledther which they prepare on their premises. As has

been explained, their _:om:c” is cm & poor kind, made

5 CLaw

re.

HAiMms iR TOK

5 r :
without a tanning; agent, not worthy pame of leather.
In many details the procedure of Chinese shoen k-
Er is similar to the Furopean. Whar I have described
based mpon observation in country districts where
foreign influencd is not 1o be suspected. If some poines

seem (o be introduced from Europe the question arises

why not other important ones as the Waxing of thread
and the shoemaker’s globe or reflector. "The latter was
an adjunct in every German shoemaker shop to com-
parauvely recent times.




TREE FELLING

'
N CHINA &s in America the forests are gra
disappeéaring. The phenomenon of wholesale de-
forestation is a feature of modern civilization and

“has produced certain ‘methods and “implements 1o
“Cartain its end, especially in Anferica where the virgin

- cgreedy Jumber mercha hafits. In China deéforestation was
sivaslow. process, extending over centuries.,’ and the

“gient, when plenty of time was on hand and the cost
of labor was of Jitle consequence. In the mountain
regions in Centfhi and Southern China there are still
large farests and when a tree is needed by a peasant
he cuts it down with his iixe or a Bill-hook, lopps off
the branches, saws it in convenicnr lengihs on the
spot, and then carries the sections away on his
“sheulders, If it is the full length trunk he wants, and
it has to;be carried some distancé, he sorfietimes drives
a-Wooden, wedge into “the log near the center of
gravity, which serves him as a handle 10 steady the
beam resting™ on his shoulders. Thus a single man
can be seen carrying a tree 25 feet long and a foor jn
diameter at the butt end, upon his shoulder from the
Poyang "Lake up to Kuling,. a trip “of two. houys
‘through rising ground to the foothills and then after

ing such trees are sawed up for bulldmg construction.
Larger trees if they have to be transported are moved
by mass laber ‘with rope and carrying poles, each end
of which rests upon the shoulder of one man. Therce
are no other m&chamcal means, nor is ,mumal power
used. -

are cut to be united inte rafts and s conveyed
along the rivers, an ordinary pike or boat hook is used
by. the river-drivers to handle the logs. In south-
western Chekiang, high vp in the mountains, 1 saw
piles.of cut timber alohg the mountain sreams. As
soon as the spring freshets come, the logs are rolied

-

"'-C/mpzfc}' v, S
TOOLS FOR PROV[DIN(: SH IFL I'ER

" forgsts of a whgle continent have fallen victim to the -

- DI’dIn’lr\’ felling tools and methods were always suffi,

that 2 two hour climby continucusly upgmde In Kui- -

In other districts where larger supplies of lumber .

’
"imo thc stream and it 1s the task of the lumbermen
v follow the mountain stream, for muany miles.ar
tmes, tuntil it flowsdno a less rapid river. Armed \\ith
the boar heok they look for logs stopped in Ll‘ku
dewnward ‘path, and set them off atiew on their
vovage.. In qmeLcr waters the logs are then mllccted
and united into rafts. - N -
~Here Pwish to register a protest against the wanton
deforestation carried on inthe hinter-land of the port
of Wenchow, _'"‘hcki'ilw instigated by Japanese inter-
ests, T was rold.
forest stations m mdny prc\:mcu, dmolw them ene in
Chekiang. The officials, who should protest,-get their

bribes, and that setues the matter. In Chuchow, a twor

or three days’ trip up the river from Wenchow, there
has been more high water in the fast fve yedrs, than
“at any time before within the memory of the people.
Fartfer up the same river, in the Luzwchuan district
where the hllls have not yet been entirely despegled of
their forests'the local gentry have rcfuses\ to have any,
more charcoal f:.\pmtcd. The tax cotlector \enr raving

‘mad over this refusal and swore he would have this

“for

lucrative business resumed, if necessary by force)
the good of the country.”

AXE ! -

As a result of the almaist total disn? k.iranc‘. of the
forests tn China, u ‘real wree-felling axe s a rarity, I
finally ran across one in Kien Chang, Kiangsi, near
the Fukien border, a natural bOT(lLI‘ formed by a
thickly wooded mounmin range. The photograph,
Fig. 315, shows the complete axe. The head, from. poll
to bit, measures g inches, the poll is square, with sides
1Y inches long, and the edge of the bit is 1) inches
long. The ennire length of the axe with handle is 2
fect. . .

It is interesting B establish (us it is also the case
in the Chinese hatchet, Fig. 350} that the Chinese
are quite aware of the advantage gained by making
the poll of such weight, that it cutweighs, or at least

219

“hing has a burem.l of forestry, and’
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Fia, L35
balances the weight of the bit. 1f this wére novihe
case; as for instance in the German axé, the handle
would have to be gripped much more firmly, in order
to prevent the, heavier bit from de»ntmg from; ithe
intended- direction. The Chinese aré not unique in
making: use of -this principle. A Roman heavy.iron
axg, exvavated at the Saalburg, a former Roman
stronghold o the Times in Germany shows this con-
struction, as ‘do Swedisht dxes from. the oldest tifhes
0 this day. A Swedish mlssmnary, Mr. G. Nystroem,
ormtrlﬂ engaged in the carpenfer trade; told me that
the, present-day axe in Sweden is of that typc He .
sstimates the proportion of length of poll to lerigth of
it as 1 to 2, that means that the distance from the
dce of the poll to the eye is about one half the dis-
ance from the cutting edge to the eye. Most of these
:wedih axes are now  factory-made, “But in the
ountry districts many are still made by the: village .
dacksmith. In the meantime I ‘have acquired a

)anmh axe whth shows the same charactensucs and’

roves the st.ltement of the Swedish m:&amnary

- FiG..316. ChiNgse Log: HOOK:
. L 5 )

s
CrxesE FELuing

AxE. E ' . - N

LOG' HOOK _ *°

The Chinese do not ]\now out” type of cant hook,
- but in its place use the tool shown in Fig. 316. It

- ‘consists of a sllghtly curved steel” pomt prp}cctmg

' sldcways from an iron ring, forming therewith ore
piece, about 6 inches long, mounted and rammed,

upon the end ofa bambos pole abouyt 4 feet 8 inches
long. Powerfu] leyerage can’ be obtained by setting
the hook uader a béam afd forcing the handle back-
ward. Tht Chinese carpenter starts with Ings*as his

raw material and usually has 2 pile .of them . in his .

yard and for handling them employs the hook shown

“herewith, “Another way of working this tool is_fo-jab

the log by swinging the tool point down.updn it with
some foree, and then pull the handie™so as o shift the

» log. This tool was photographed in Linkiang, Kiahgsi.

o v
T e

LOG MARKING HAMMERS S
The marking haiimers, Fig. 317, were procured
from g-junk dealer ineNanchang, Kiangsi province.

[ .
- . 4 .




—.sharp bl

- gther.
“rold that the hammers

+'The smooth cross-cut

"SHELTER ' . A

They are both of
forged iron, and the
dies on the faces are
hand-cut. In eXh in-
stance  there the
shop-name on one
pounding face and the
personal name, on. the
and we were

‘i

were used for- mark-
ing lumber. The 'pro-
cedure was o press
the die into red mark-
ing® ink, and - then
mark the lumber by -
hitting ¢he wood a -
L with it
thus leavi o, the im-
prE'ssion sunk ‘in the
waod, outlined in red.

log ends -are marked
in” this manner to’
identify the logs casily
when they stray on -
their downward.path in the mountain streams. I-

" never saw- gviderice .of burnmg the marks into the

wood. The handle shown-on the oné hammer is not
original. |

The large hammer w1lh handle js 4 inches long,
meaning only the mCtL'l bdrt. The other one s 3%
inches in eﬁc{ﬁ Thc’ C‘hmeqe characters on the
picture from left m right are: Chu (personal name},
Sheng Chi (shop “name), Ho _Ha Shun- (1150 a shop

Fre. zi7.

Loc Marki¥ges Flasncen, @
name), ared Lu (again a‘personal name), These char:
deters, shown on the picture, are the actua] im=
pressions of the marking hamimers.

The marking of articles with a die with more or
less force is 1 common idea with the Chinese, Pewter
15 thus marked, jewelry of geld and silver, iron tools,
cutlery, sometimes . also earthenware, porcelain and

" bricks. “The material of the dies, of course, varies

according to the hardness of the' material to: be

.

.
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g. Kxteg-Hoe
Baxtuon,
. . . -

e
ror Cuprisa
B

f]n':fk(:d It ranges from lmrdf:sl steel o soft wood. Tt

is interesting o note that the Chinese, in spite of this
technical Lnowleduc have nev Lr\ﬁmd\ coins, but
clung untl very 1c‘ccntly ta the old me\mi\of casting
CUII]H \\’f\.

e

. N ) \\

UTILIZATION OF BAMBOO

. : ‘

The bamboo tree is of the greatest economic Am-
portance in China, and its uses seem endless, I givé
at random a few of the thousand and one applica-
tions. which confronted vs at every wirn in going

_throuoh the’ country. - The. whole unsplic stems, or
- parts of them, Lnrc used for ships” masts, for scaffolds,.

in building comstruction, for fences, water pipes, walk-

R h -

. the stems split up is utilized for m

B

- W
nw sticks. carrvine ooles. furniture. Gehir
iy SUCKS LAITYILE PULGS,  Lulniualc, llblllll

mats, baskets, hats,
5 and arraws, chairs and
=staves, tallies- and

o u*nlw nrmh
comas 1

musical instroaiEhts, bo
stoals, tablesyand 8

token  maonev
maoney, UMey

Yicks, ropes and many ather

" things.

The botanists distinguish a grear viriety of bam-
boo trees. But as the species produces flowers and’
fruic only once in from 3o to o years, very little has
been done to classily its virious kinds systematically.
some grow to a height of over a hundred feet, an-
other l)l;lck stemmed type, does not exceed the height
of a man. The regular distance between the joints,

varying in cbffémnt species, affords’one means of
glassification. There are also some trees swith joints
\Elos:. together near the root, the distance between the
joints however | increasing from joint te joint on their
way upward, Most of the trees are Hollow between
the joints, a few are solid throunhout Most of thcm
are round, but-some form a square ¢ stem.

- There 1s no cultivation of these trees worth speak-
ing . of. They grow most—prolifically anywhere in
Southern China, as far up as the_ Yangtse River. A~
mature tree sends our a number of suckers in the
ground in all directions, and from these grow, to-
wards the cnd of winter, and in early spring, the
bambooshoats from which new trees develop: The
growth is rapid, in one season a height of from 2o

) - N .
to 1oo feet may be reached, depending on the species.

Ionce ook measurements of the growth of a young
bambaa stem in Spring and found that in 24 hqurs
it had grown 235 inches. The shoots have the for

a cone, and have a diameter up to 4 ‘mchesi}! Lhe
buse, reaching a height of a fogr or more ;D ey are
andcr and have the most delicate flavord and are
sh:ppgd by the thousands to the markets 0 be used

Ching Ming festival, osrthe hfth day of the ferth
moon, no-more  shoats are to be cut. Any - $hoots
missed by the dLllEem searchers have now u chance -
) Urow\lp into trees.

~. T f(,ll a bamboo tree the knife marked A in Fig.
”1‘% 13“‘ustd “The trec is severed immediately ‘under a.-
joint as reas_us possible to the ground by hacking
the hollow stem all. Around with the knife. The whele
length of the instrument is 1 inches. The handle is
not original, it had a handle like B on’ thc sarhe
photograph. The edge from tang to pomt ‘measures
13 inches. The greatest width of the blade i u; 3 inchés.
The thickness of the -back increases from Li inch at

i rods, |
well: sweep\ tool handles, containers. 4l he wood of |

o5 vegetables. Tt is an unwritten law that after the o




_bined: The metal purt of the togl ends”

a

This kaesmumcnt rathg; h(_.w at the end,
which however, 15 an aid in dc.llmg 1 forccful'blow.

A worker in bambaoo bliys a whole stem, saws 1t in
convenient lengths and splits these sections with the
knife B-te suit his purposes. Holding the section
vertically he starts splicing at the top. Once a start
is made, the splitting proceeds easily, thanks to the
triangular croseseetion of the knife. The bladé, here
shown on the downward side of the tool does the

cutting and the triangular shape acts like a wedge -

forcing the split parts asunder. The cutting edge is

-as sharp as a razor and to press the lnife dO\VH\‘VJl’d

until o slit’ has been started, is all that is required.
The bamboo to be split stands on the floor and the
knife on its downward path will, firally reach the
ground, the ngse -at the end of the blade, however,
protects the edge from getting dulled. The whole
length is 14 inches the greatest width 2 inches and
the thickness of the ridge in the center ¥ of an inch.
The rang passing through ttie handie is clenched, An
1ron ferrule strengthens the handle” The picture Fig.
218, was taken in the Nauve Ciry, Bhanghui.

Fig. 319 represents an iront_hoe ard ki
i a socket
which holds the wooden handle. The other end is
bent at fight dngles to form the "hoe. The straight
shank of the'tool has been fashioned into a knife and
thus the'tool ferves two purposes. The ground arcund

a

i

. SHFLTER

i)
the tang 19 14 Hth at 111q point where ﬁﬁ"ﬁ:ﬁk“&jfﬁ “ap-of the bﬁmu(‘)o ShO(‘)L is rf:movcd with the hoe,

the whole shoot laid bare and thea cut off at its base
with the knife of the implemént. The pbotegraph of
the tool discussed was taken at Se Aw, Chekiang.

The- implement 15 18%; i.nchfts ldng, handle in-
cuded. The widih of the knife, i.e., the flar blade,
extending downwards fromt the handle to the hoe-
end, is 1% inches wide and the thickness at the back
Y% ofwun ineh. The length of the part forming the hoe
s 5% inches. The edge of *the hoe is concave and
measures 1% inches from poiar to point. Note the
projecting nose at the lower end of the knife-blade
for the protection of its edge. A socket forged on
the blade-tap received the wooden handle.

For cutting bamboo shavings which are used to

. Baatsoo Szave.

w
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stuff m.utrusu/md pillows, the tool shown in Fig.
o
320 is used. The large oval flat part is made of bam™.>

boo; and has round hdles for attaching thé iron knife
seent in place upon the wooden part. The two round
holes below can be used “for attachment of g larger
knife to the same helder. The knife forms a square
~.iron- block-bevelled blade. Under the square parr of

" the knife 15 @ hole, 1 inch by two mLhﬁs, through -

which the shavings pass. The edge of the knife is sct
te-leave a space of abour 1/16 of an inch hepveen it

~ and the wood. The togl is held with the Rand grasp--

ing the oval wooden holder at the back of the knife

- Fle, 322.

Boann Saw or Prr Saw’

{

wheré, us scen at the bottom of the picture, the
wooden oval has been hollowed away, For .cutting
shavings the instrument 1s- pushed -along the b“lmboo
like a plane. The metal part is 114 mdlm wide and

2}4 inches long, not including the prOJectlons which,

“bent at right angles form the wnfs passing thmugh

the wood. Tha tangs are held in the holes by fnct‘on_'
only. They are 2 mchcs in length although the aver-’
age thickness of the wooden holder is abour % of an
inch, . Immediately in front of the knife edge, the
bariboo holder is cut slanting to allow purch'lse for
the Blade. Similar tools with parfower blades are
/\ ysed for cutting strips and splints of bamboo,
The distance . between blade: and bamboo de-
termines the thickness of the strip or splint or
shaving to’be cut! This and the teol described
in the next paragraph represent an carly attempt
to produce a tool similar to cur wood plane,
The photograph was wken in. the Nuuve Clty,

Shanghai.
Bamboo stems have a thin cover, rich in
silica, which the Chinese remove before the

~._stem s cut up for making utensils, This skin
isariginally dark green, becomes lighter in colar
from” year to year-and finally turns a light
yellow. Tl'n\co or is the only means for judg-
ing the age of.a bambeo, as the stem reaches
its full thickness™ and height within a few
months. The instrumefst shown in Fig. 321 is
used for scraping off this skin.from the bamboo
sstem. A curved knife-blade with two tangs is
stuck through a short bamboo tube.“The dis-
tance of thc blade edge from the barbod “tube
is just sufficient to allow scraping without cur”
ting into the bambdo stem along which the
instrument is pushcc{ The diameter of the bam-
boo rube is 1% inches and its length is 6 inches,
The instrument is held with the rlght hand, the
ball of the thumb over the blade, and push(.d
over the sterm of a bamboo in a directioni away.
from the bédy. The photdgraph was taken in

F O(_]Ch(J'WL Kiangsi provincg.

i

WOODWORKING TOOLS

SAWING .

Boards are sawn from a log with saws like
the one shown in Fig. 322, The height of the
saw is 5 feet and the length of the crosspxeces
holdmg the saw-blade 30 inches. The. rodnd
wooden pole, about 2 inches in diameter, run-
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ning purallel -to the saw-blade, is held
- between the crosspiéees by
pregsion without mortise and tenon. The
saw-blade, made by a mative blacksmith, ® :
is 4 feet 7 inches long, 214 “inches wide,

and about 136 of un inch thick. The

tecth are set starting from the middle

of the blade in such & way that they -
“.point in opposite directions towards the

ends of the blade, in other words the

reeth [rom one end to the middle of the

blade cut” "oue way, and thence 1o the -
other end of the blade they cut in the

opposite ¢ direction. This arrapgement of

the: teeth compelg each of the two sawyers

mere cams

using this saw to do an equit-amount of
work, With our old pitsaws, the pitman
in drawing the suw downward did ‘the
actual cutting while the topman merely “pulled the
“saw up again. At cach end of the blade a loap s
attached ﬁormed by a strip of iron, the ends of which,
are folded over the end of the sawblade. The blade
“with these iron loops is drawn taut by the side arms
_of the saw frame, and can be shifred to accommodate

Fia, 323 Boarpd Sawing ann Sawver's Scarroln, -

1o _rest upon the two scaffold beams-and is tied ™
S‘&.UI’CJV to them with topes. The topman lays a ‘board
_against the log for him to stand pn. The position of
“the log on the scaffold can be changed o, suit con-
ditloml‘When the sawing begins the log 1s 50 placed -
on the seiffold it the one end can readily be rgached

the saw to various sized logs. If the blade is adjusted by the sawyer"As sawing proceeds the position of the

farther away from the center brace, naturally boards
can be sawn frem a thicker log. The saw-blade is
kept taur by the rope with' the toggle stick. Hared
wood is used for the two side arms of the saw frame
but the center braceis usually. of pine. The saw is
always handled by two men; one at each side arm.
*They grasp the sde arm with “the- blade between
© their hands. The saw is held with the frame against

The ways of placing the Jog to be sawed are varioys

log is changed t&-form a larger angle with the -
ground, The kerfs are 'sawed as far as possible and
-then the jog is reverséd and-sawing resumed until
kerf meets kerf. A \\’Cé“t 15 used te !\eep the, kerf at-
which the men are sawing, from -pinthing the saw
blade. Heavier logs are made to rest agamst\boards
or beams placed over other 1arge logs and the end-is

/ weighted "to the ground with large stones. The 'nd
cither side of the log, as conveniente dictates. /

sticking up into the air is in addition sometimes.
supparted by *d short perpen‘hcular pole. Logs of

“But_the professional sawvers usm]ly adopfthe method  heavy hardwoéed are’stood on end and the men-do the

showii- “in Fig. 323. To coustruct a saw seaffald. two
“round. bﬂqms are ted together at one end and the

other ends spreiid. apart. Nexst.thelog to be sawed is®

raise-up into the airat one end and the scafTold
beams withr the tied ends, placed ,over the log. An-
other short beam is [hc.n placed under the log so as

sawing with the gaw-in a horizontal position. They
saw themn as far dowy as possible and then break the
boards apart. ‘

"The equipment of the sawyers consists of saw,
sawlse\t-and file, linemarker and oiler. Fig. 324 shows

a saw-sef and. file combined, the whele length of

Frg. 324 CARPENTER'S Saw-8Er or SAw WaresT anp Saw FirLe.

k)
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or
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whlch ll’ldl.ldlllf/'l

andle is 11 inches.

CHINA AT WORK

The file is tri-

. anguhr with its two uppcr faces smaothi-anc oaly.the-

- a
5 Lo . B

lower face is ridged with indentutiom' Saw-set and
file as separate tools are seen’in. Fig. “325. With the
tiniched saw wrest or set the suw teeth are twisted o
" the right and left altermtdy s as o w1dcn the ]\LIE
cor cut of the saw,

As an-oiler ta oil the blade occ.lsmmlly,'a bamboo
tube stuck onto n base is used, the. other end being:
open and Alled \Vlth a wad of cotton, saturated “with
ofl. This open end with the cotton extending a ]1LL1£',:
therefrom, is rubbed agains the saw-hlade. Fig., 326
shows a representative sample, blackened! with dirty,
and oil. Its whole heighy 15,614 inches, the diameter
of: the bamboo tube is 1Y inches. ‘ I

Fig. 327 shows sawyers at work. It will be noticéd

»that they have bu.«nj sawing Kerfs only as far as the_
wooden props. The log was J[ler\mrds turned arcund:,
Tto saw ‘from the othcr end. This and the other \
plCtUl’LS, shoumg board- sqwmg and tools, were taken
at different places, Figs, 322, 324 and 3277 at Cha
Tsuen, €hekiang, Fig. 326 at Se Aw, Chekiang, Figs.

323 and 325 at Shanghai, in the Native City. N

Fig. 328 gives a view of the type 8fboard saw uséd. .
in Kiangsi. The log from which boards are to be
sawed- 15 suaported hon/onm»lly upon two trestles to

which it 15 fastened with 1ron “dogs,” or staples. The

sawyel, ane at cach Side of the log hold the saw’
frame véttically, blade dowmward, and with the blade
sci-at right -angles to the frame, so ‘that -Wwhen thcy
“pull che frame back and forth the blade works™in a
honzontal position, They walk slowly along, the
whole length-of the lag as the sawing progresses, and* *
lift off thé boards sawn, cne after another. The space
betwcen'thu saw blade, anil the central pole of the,
saw nded, therefore not be very wide, and we find,
indeed” that saws -used in this -manner, are always
rather narrow compired- WILh their length. The entire -
length of thé saw is 4 feet 2 mches, the length of the
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' cnci Cross p) ces 1L mLth The width ut the_saw bigde

is almost™2 inches. As pointed out btfnre _the teeth

care arrunged in the prealiar Chinese way, one half

 ..of them up to the centerof the blade pointing toward

«one end, and. the other hall toward the other end of

the blade."The Teater pole of the saw is held by com:
pn_ssl(m cbetween the crossarms, not mortised ino
thcm which would weaken 1hcm .

Fig. 32 wives a close-up view of the type, of sate

ased | in Central China. It was prociired in.Kuling for

the Mercer Muscum. The blade hammered out by the
blacksmith is.ubout 2 inches wide and 4 feet*lung

with ‘riveted loops at each end. The center brace is

loose, not-even notched. Nevertheless, it is held

figmly

in place bt_tw_un'thc: two end arms smldy by leverage

of the latier, cansed by the strain of several strands
i rope twisted with a toggle. stick. The rope is made
«bf the fibres of the Ch'l]TlT,‘l’DpS p'llm. Thf: overall
dimensions of the saw -are 4 feet 5 mfl‘u_s for the-
~Jength and 1 foot t ineh for the wl'é‘![h Thl‘- saw 1s an’
entirely unb’il.}.ncr_d contrivance, bur the “sécrer of- -

swerking it is rice’ three times' a days The Ghinese-
g

vorl\mg man consuts of brmes musd(_-. and “skin;

.\ enent

< of w slanting bmm resting -in the crotch.

Swith rope
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handhing sucli a savws for twelve hours g da} does not

bother him. The muscles keep the saw. balanced and’

what 2 strain is the sawyer does not know.
Fig. 330 shows a log squs well with the hatchet, and”
lcsluw horizonlly upon we supports, ready for

- !
J\\ln"'. ’lh}%‘ ‘\’\’11\"()[ pi()pplﬂ” th E(J”

practi iced

: th(m"]u)m Kiangsi pm\lmL %umx far - MoLe con-

the,. “of the log inea

s W

e I fixing thunU_
saw it dnnu in the eastern paft pf
“hina. The supports, are formed 18 a simple manner

of two sticks nailed together-crosswise with onc end

l(\)qgilju‘n_.

The lower
end of the s] wiling Beam is rA,LL}(p(,d nto the ground
ar, if the sawing is “carried on on i wooden floor as
is shown i the picture, nailed to the floor. Av.the
upper end of the beam a heavy stone is suspehded
or wire tofgive rigidity 1o-the structufe.
The log is fustened 10 the 'uppcr ends of the slanting
beams. by rheans of iron- (l(wxw ﬁmplmtr the log to
the Beam. This can-be better scen in-Fig. - 337, which
gives a closer wiew.of the support. These ifon dogs
or staples securé the. lotr,ﬁrm ¥ to the slanting beam,
'T\w: (lnﬂs are Sh(l\\’ﬂ sepdmlel y in Frg. 332, Once is

Ca .
Fla. 31" Cm\n‘sé” Bo-mn SA\\ YERS, Sawine a Loe 1870 Boawrps. . =
r" -
; !
" F - " : Low
. .
. - % - -
3
. .
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f; mchcs long, ‘and the other 634 inches. They were’” frame vertlcally av a-convenient helght thq blade set
: wroucrht by narive blacksmiths. The sawyers, dne’ on _dl right angles to the frame, sliding back’ and forch™®
eath s1de, \-V&!H\ alongsxde of the log, holdmg the saw~" hotizontally, -about 3°feet from the groupd. Llnes
T are carcfully drawn on each side of the log with the
line-marker (sce "Fig. 372 an 503). As the kerf -
widens the: sawyer inserts for a gdge the head of the,

livtle harchet seen-hung on the wiré in Fig. 331 The -,
hatchef serves 1150 for a hammer w© drwe in tht: iron

dogs. s o

“The frame of th: carpenter s bow saw, Fig. 3, Is
_ rmde of Hard wood. The entire length along the
© centet rod  is 27/2 inches, The center red-is-held in.
" mottises in thewsiclepieces. The length of the's s1dep1eces
is 144 1nches The saw blade, 23 inches long And 14
inches wide, was made by a ‘native blacksmith- and -
"is-held in the slotted ends of woodeh pins, by irgn
“- 1 - mails passmg through pin slot and saw-blade. The
Yo weodén pins are 1/2 inch in diameter and have a
v - wooden knoben one. end -which prevents them from
i slipping through the hole in heysidepieces ‘where they
fevolve. The strerching of ‘the” saw-blade is ac-
complished by tightening the rope. joining: the other
. - ends oflthe mdepteccs with 2 toggle stick. The saw-
. bl'ldc is always sef at an. .mglc to the p}ane of the
N Eramc This enables the carpenter when sawing to .,
watch the saw-blade cutting along the desired line.
Another advantage of sttting the, blade-at ‘an angle
-* is that picces of any length can be cut. If the saw- ..
© bladé were in the spme planf: with the frame, then
‘only Kerfs corrcspondmg in depth to the distance -
between the ciging edge of the blade and the center-
-+ rod ef the frame could-be Gut The teeth of this saw - 3
) are set.in such a way that sawmg is dont on the push.

‘Fie. 328, Boarn Saw. Various saws of this type are kept i in a c.arpenter‘,_shop,

) Fio. 329. Boad Saw.’ ° . - . .
T - — . N T . -
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dnmwmshed only by the size of fmme or saw-blade, *
but*never by the* s}mpe of teeth as far as my Dbserva'
- tzom went. The ust of a specially toothied rip-saw for.
e custing parallel to-the line of grain is not known. The
ﬁhqtog;aph 'tiﬁfas’tak.en-in the Native City of Shanghai.
The saw in Fig. 334 is merely a frame‘saw of
larger dimensidns.: Thc distance between saw-blade
~and center-rod, ‘almost two feet, reveals that it is used
for".cross-cutting large logs. The tghtening is the
usual one with tw15tcd rope and toggle-stick, The
additional rope is a 4 make-shifs to hold the rlckety
framg.together. The arrangement of #he teeth in this
_saw, see g, 333, is rather ginusual, and introduces
a type I had never seen before in China. "The teeth of
the ordinary board saws and carpenters’ frame saws
_are usuilly V 'shaped. In this saw between two teeth
there is always—d lower ridge, which'is an aid in ex-
pelling accumulated saw-dust. Besides the tccth are

ways. The saw s used for cutting thin slices about 10
by 4 inches and 3/16 of an inch thick, across the

- grain, from. a log of camphor’ wood. Thes¢ boards
“serve for e slabs on the éndless chain of ‘the jrriga-
~tign wheel dgscribed .under Figs, 79-83. The width
of the saw-blade is 1% inches and the distance be-
tweer thé points of the saw-teeth is'one inch. The

. teeth areset, The length of'thesyhole saw is 514 feet,

»  ahd the width a lictle aver 3 feer. The enormous size
~of the saw is explained by the fact that it is employed
v ynde only for sawing the small slabs, but also for

\

Fre. 330. Loc ,RE.—\U\' T sE Sawy 1x70 Bosnos

-wcdged

_+ not raked but with cqually sharpened sides & both

crossAcuttmg the whole camphor W00
venient smaller lengths from which the small siabs
are sawed. Twao men work the saw with the frame
held vertically and the rigid blade teeth downward,

~cutting in a perpendicular dowdward direction. The

~wbod log from which the slabs are cut is
ainst a post in the workshop in the, same

manner. as;m’shown in Fig. 332

Cqmp

L] t‘
BOAT BUILDER'S COMPASS SAW

Fig. 336-gives a view of a compass saw used by -
boat - builders, photofraphed at Foochow, Kiangsi
province, a center for the making of excellent river
craft. To cut openings into timbers or boards, a fiole
is first drilled large enough to insert the point of the

" saw and then this hole is enlarged with the saw as
desired. Among carpenters 1 hever found such a saw

in use. They employ for the same purpose a wire -
notched for teeth -at close intervals with a file or
chmel and stretched berween the ends of bent bam-
boo rod. A hole is first drilled, the wire’ passed

through “the hole, and fastened o, the ends of the

bambod rod. The length of the compass. saw With
handle is r% feet. . -

PRt -
O

- CROSSCUT SAW

A crosscut fe]hmr sawW 13 alsé uscd in China. The* -
blade appears curved from much,sharpcn_mg and the

tecth are on the contave part. ‘The sdw’is handled by

B
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Fia. 331.

squared Jog abready line-marked, to be sawn horizonzally

upon the top log of one of i trestles.

. E

two men, As the direction of the teeth indicates the

saw cuts by being pulled by the hinged handle which'

is held at right angles to the blade, The 1engnh of the

saw strctchcd out as shown on*c'. 337 is 2 feet 10
inches.” The phétograph was taken i Foochow,
Kiangsi province. ‘

BAMBOO WORKER'S SawW  °

A modification of the frame saw is shown in Fig,
333. Here the rope and toggle for streeching the saw-
¥blade are mgemously replaced by a ﬁcmble bimboe
rod, hooked at its extremjties through mortises upon
the end pieces of the saw-frame. The tightening is

R

Loc Doosrp ox I1s TRESTLE T BE Sawx 1xT0 Boarps. The

1“{0 fﬂ\ll.'
boards, indicated by paralicl lines dimly scen is stapled (Llf)““‘f:,(l) fast

L i =
accomplished by bel__]dﬂng the bamboo rod to:
ward the central member of the framme and
fastening it thereto with rope or bamboo-splints.
This kind of saw is used in various parts of
China by workers in bamboo. The specimen
shown -#was photographed in Nanchang, the
capital of Kiangsi provings.,

¥ o
FIREWQOD SAW

I the mountainous hinterland of King Teh
Chen, which supplies all the wood for the vo-
racious kilns {nearly a thousand coolie loads are .
used in a single hear per kiln), the type of sadv
shown in Fig. 339 is regularly “used for cross
Luttmg the trees into convenfent -size,.. sticks
about a foot and a half long. The saw is a gpe-
man tool and held to cur on the push. The
length of the blade is 3 feer gl inches, the
width 1% inches. The bow 15 of willow wood
and abeut 1% inches in diameter, The ends of
the blade rest in slots of the bow and iron pins
passing through holes in the blade-ends furnish
a hold for the ends of the curved willow stick.
This ssgv js perhaps the earliest type ofa saw-
b];lde strgh ed by a framme Fhe problem OT the
jrfe saw-maker was peeuliar. To m: ke the
lade efficient, strength was necessary, and
“mifficient thickness to keep the bladerfrom
g or breaking. Thlckncsq of blade, how-
o (hs”ld\ummge it meant the cuting
a wide kerf, correspondingly the expenditure
-6 much more energy. The problem was
ally solved by miaking a thin blade, and
stretching it taut upon a framg so as to over-
come the tendency to bend or break, and at the
same time enable it to cut a narrow kerf. The
first attempt to dg this was prebably to strerch

+ the blade between the ends of a wooden stick bent

like a baw. One of the earliest reproductions of such
A saw is plcmrecl on an Attic vase of the oth century
w.c, found at Orvieto mﬂ now in the Fine Arts
Museum at Boston." A Greek smithy is shown on this
vase and in the background, among ather tools, the .
saw clearly depicted.

TREE FELLING SAW

A ee felling saw is represented in Fig. 340. The
length along a straight line from handle w handle is

1The picture on this vase is shown in Neuburger, Albert, “Die
Technik des Altertums,” Leipzig, 1920, ¢




3 feet 814 inches, the widest width
of the blade is 234 inches. The
teeth are' arranged in the wvsual
Chinese way for a two-man saw,
i.e. up to the center’they point in
one direction, and thepee in the
apposite  direction. Tlg?ﬁmhdles
are pieces of wood, § inches long,
‘i wedged into iron loops which are
riveted to the ends of the saw
. -blade, - g
This and the saw ‘in Fig. 330,
» 1 feund and photegraphed in %
% place called Ta Yao (Big Kiln)
in the Lung Chuan district, Chek-

——Kiln*: refers 1o the porcelain

- werks which flourished there in the Southern Sung
. Dynasty (1127\Jo 1279 a.p.) and supplied the famed
-+ Seladon porcelafn exclusively for the Imperial Court,
A+ “then at Hangclfow, the Kinsai,of Marco Polo.

™ JAPANESE FELLING SAW

There is a tendency among Japanese workers ta do
things single-handed. Boards are sawn from the log
~..by one man, and trees small or large arc felled by onc
man. Thé saiw represented in Fig. 241 is used for the
latter purpose and the procedure is rather unique.
When T first saw this implement which was in the

i
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iang province. The name “Big ’

Fis. 332. Loc Docs.

possession of a Japanese in Kuling, Kiangsi province,
and used by him occasionally, the end was stained
with soil, a fact which is intimately connected with
the ust of the saw. ’ : ' :

The Japanese peasant, previous to felling a tree,
lays bare the top roots, and then takes his saw with
both hands and pushes its end inte the soil im-
mediately over a root, and proceeds to saw through
it. This he does with root after root, until the tree is
réady to fall. In this manner a single man, patiently
labortng, can bring down a mighty tree with a small
saw which looks entirely inadequate for such an
undertaking.
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The length of the saw 1s 35% inches.. The part of.

the blade fited with teeth is 16% inches long, and
the greatest width of the blade is 3l4 inches. While
the whole saw is quite primitive in type, the blade is

machine-rofled and not hammered out-by~ fiand. The, +PoSSESs No furniture on which o sit, is demonstrated

thickness is 1/32 of gr-inch, which at the handle and

tang s increased o 3/’g2 of an inch. The tang, flar as

the b]s.dc‘ and almost.as wide as the diameter of“the
: j_handle, rests in a slot of the wooden handle, which
‘s '_.wound for quite a distance with a strip of
“rattan, w hold the blade firmly.in place, and ac
the same ume afford a good grip for handling the
Ab the p1cturL showq the teeth pomt Lo

SaWw.

Fig. 334. Cross-Cur Saw.

ward the handle and the saw, therefore, works omr
the pull.

The limited compass of the spacgiin which those
pLop[e work, who usually dwell on™he floor dind

kS

by the 'granner in which they use their teals. Thus,
the ];lf)iijlesc carpenter wirh the floor for his work-
bench uses saw and planes an the pull. A man like.
the Lhinese, working at a bench, standing up can
reach out and does better work by handling saw and
plane on - the push. Henry Dission & Sons, Phila-
delphia, assert in their interesting little book “The
Saw in History” that Twrkish saws cut on the pull,
angl we know that the Turks sit on the
floor" and use no chairs,

Fig. 342 shows an array of dllfﬁrcnt
];1pﬂnese saws, The uppermost is the
fdllng saw already described. The'hlade

s sho cre on a larger scale “and
near the bhandle may be observed the

impression of Chinese characiers serv-
ing as trademark. Next comes a com-
pass -saw with. the teeth peculiarly
arranged. In the first place they arc-
not set and the blade is-thickest at the
noints of the teeth, -getting thinngr
thence towards the back of the blade
This arrangement is necessary when
the teeth are not ser, to prevent the
blade from jamming in the kerf. An-
ather feature 15 that there are wwo
parallel rows of reeth. Looking at the
 blade from the side, as it is presented
*4ir Fig. 345 (top), one can see that one
tooth of the one row is between two
teeth of the other. A wide kerf can be
cut rapidly with this saw, a feature by
ne means primitive, and [ am inciined
to think that it is a foreign Intreduc-
tion. T have a small ‘saw i a pocker-scr
of the same type which is of German
manufacture, This compass saw is em-
ployed to make larger holes in wood.
First a small hole is drilled with the
whirling drill*¢sce Fig. 368) and this
is enlarged with the saw to whatever
size is required. The length of the saw
with handle is 14% inches, the toothed
edge is 9i4 inches long, and the largest
width of the blade is 3% of an inch.
T The third saw in the picture 15
toothed on both sides of the blade. Tt is
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BLADE . AND

shown ﬂepdmtd) n }qrr 343 with the handle re-
foved. The tang is flat, 1/16 of an inch thick, and’
the blade iself less than 1/32 of an inch. The blade

{ by itself measures 15 inches in length and the largest
width is 314 inches. The toothed edgcs are § inches -

Fﬂ long. The-téeth on the one side showing considerable
4

- rake_are for.rpping, Fig. 345 (bottom) shows these
and the peculmr teeth on the other side on an en-
larged scaie

iErrH oF Ao Cross-Cur Saw. The picture shows the
Chinese cross-dfit saw,

tenon saw (Fig. 342,
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in “the

aw-blade and construction of saw-tecth,

Fig,

a

e

Fra. 337. Cross-Cur Saw.

. .
# Lo~

. JAPANESE TENGN SAW

.
Fig. 344 presents on a larger scale the blade of the
bortom) with its extremely fine
teeth. To cur with this saw is a recreation, one has
the feeling in handling it thar every tooth s active
d doing Too percent work. The straight handle on
Japanfse saws seems extremely awkward, because we
are usl‘d to u handle which we can firmly grip with a
!

.
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strong  dawnward pressure. With such sharp and
. well-arranged teeth much less pressure is required
and on experiment we find that the straight handie
“on such g saw is not so awkward after all. The thin
blade has a stiff back formed of a folded strip of
metal held in place by friction and not soldered in
place. The whale length of this saw with ies handle is
204 inches. The width of the blade ar the end is 24
inches, near the tang 2 inches. The toothed edge is
about g% inches lpng. The very fine wech.are filed
alternately and slightty set. OQur saws are usually fled
with the file héld at rlght angles to the blade, the
Japanesc assume more of a slant and produce thereby
a sharper edge!

CHINA AT WORK

such

Workra's Saw.

Fig: 245 (botiom) shows the teeth of the double
edged saw described under Fig. 342. The upper teeth
are constructed for cutting wood with the grain
(ripping;. These teeth for ripping are set, and show
an aggressive rake. Each tooth is filed ‘slantingly o
producc a slnrper cutting edge. The lower side of the
blade is used for crass-cut sawing. The Leeth of the
latter are unuswally long and poineed, and are also
set. I have tried to saw with it and it works like a
charm, none of cur hand-saws can compete with it
The sharpening, however, of these fine pointed 1eeth
miust be a laborious task. Only with small knife edge
files as shown in Fig. 346 is it possible to sharpen
close-ser teeth. The handle of this combina- -
tion, double-edged saw is wound
-with wire to hold the blade firmly
in place. This feature, the use of a
wire, and the fact that the blade is
made of machiné-rolled steel shows
the modern influence in Japan, and
yer we canpot. help perceiving '
certain' grade of conservatism
among the trades-people who keep
on demanding the ancient non-
European. shape of the wol.

HAND SAWS

Tihe Chinese one man hand saws
work on the ph!!, as the raké of the
teeth indicates. They are speci;l_l
saws.. for. cutting  grooves, corre-

e, 339. Fivewoon Saw,

sponding to our dovetail saws, and
are never, used for ordinary sawing.
.




Inthe making of cof-
fins, ‘a special wade in
China, a saw, like the
specimen in Fig. 347 Is al-
ways employed, To under-
stand s we must
“consider the shape of the
Chinese cofin (see Fig.
35%) which is composed of

~four Ralf-logs, with square
" panels at each end. The
panels consist of thin rect-
ang:}ﬂﬂr boards,: resting in
/gfr)()\ ek, aid these grooves
-are cut,with the aid of this
saw, The/eﬁtlre length of
the s s about 14%
-ineles " The cutting eﬁg‘: of the saw-blade is 7 inches

use  we

long and the width of the blade is 2 inches. The.

photog aph was taker at Fuchow, Kiangsi.
- Another interesting saw, a dovetail saw from the
_ tool kit of a carpenter in Fuchow, Kiangsi, i is shown
1;1_F;g. 348 It is employed for sawing grooves in
making furniture. It is a native product although
similar to the foreign handsaw, and has 2 handle
shaped to fit the handl. The iength of the blade is 514
;rrc’ﬁes I found a logal carpenter in Kuling whe had
<3 similar saw, sad he informed me that it is mdls—
pensable for making highgrade hardwood furnf
The dovetail saw in Fig. 349 has a different h:mclle
and is shown to call attention to a peculiarity in the
arrangement-of the teeth, The small, one-manhand
saw, with the free blade, such as the coffin-maker’s
saw, Fig. 347, and the compass saw, Fig.. 336, or the
stiff-backed saws, Figs. 348 and 349, all cut on the
pull. The dovetail saw here shown, however, and the
« cofhn-maker’s saw, Fig. 347, have the last few teeth
nearest the handle raked in an opposite direction t

Fig. 340, Trek-Feruido Saw,

the remaining teeth. The Chinese carpenter found by
gxpericnce that, he could not cut a clean-cut- corner
in a doverail or groove which ends squarely within
the wood Itke a mortise with a saw in which all the
teeth point in one direction. To overcome this the

carpenter hit ‘upon the expedient of reversing the
direction of the last few teeth. N

To strengthen a surface made up of parallel boards
Chlnﬁse joiners frequently make use of cross battens
set info str(ught edged mortises, and for cutting these
the saw with the few reversed teeth is used. It will
b fnderstood that these mortises do not extend clear
across'the boards to Be held together. They termipate’
afh inch or two from the edge of the outer boards

formmgj the surface.
The length of the saw, Fig. 349, with thc h;

13 inches, the saw blade inserted into the woeod.

‘measures & inches. The wooden part is painted_red,

and for this reason did not photograph well. The
picture was taken in Changshu, Kiangs.

. JAPANESE JFE)_].IN:;. Saw. o : .
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Fia. 342. Jaranese Saws. From above downwards: a felling saw, a compass saw, a double-edged saw, and 2 tehdn saw,

HATCHET AND ADZES

One handy tool of the Chinese cirpenter is the
hatchet yhich serves him as a halmmer, for pointing ..
stakes, roundmg square pieces, and roughly dressing
surfaces belore using the plane, and for maay Gther
similar operations. The hatchet, Fig. 350, is wedge-
shaped, at the pol! it is 2 inches widey. and 114 inches
thick, decreasing gradually in .thickness rowards the

Hedgc or bit, where it is 4 inches widé. The flength
“from poll to edge is 3 inches. The recrangilar hole
for the handle passes right through . the metal and

Fic. 343. Japanese Doumik Epcep Sadv

Adouble edged saw used for two Eurposcs,"‘ripping,' or

7

witit HanoLe Reatoven” Suowive METHOD oF

utting wood-at right angles to the grain.

measures 1 by 7/16 of an inch. The handle is made of
a hard wood.

An important feature of the Chinese }ntchet is that
anc broad side forms a right angle with the face of
the poll and the hatcher is sharpened only from the

" other sidg, the side shown in Fig. 350.

This peculiar shape of the hatcher enables the
workman to cut wood along a straight line, so that
the plane is often not needed afterwards. This plain
surface of the hatcher is always kept very smooth,
and as the user dees not hit metal with the poll, the ~
edge formed by the plain surface with the poll will

MouxTiNg
cutting wood with the grain, and “cross- cumn;.,,

This /,/

o’







Fie. 346, Jaeantse Saw Fuges,
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nat get ragged. The native carpenter i the coastal
regions readily adopted the claw hammer. There he

frequently has 1o use forcign nails for the driving of |

which hiesnever uses the poll of his hacchet

The principle of balanee, illustrated by having the
handle hole in the hatcher pass throughy U center of
gravity, is mstinctvely s understood, by the Chinese.
\\’th'lﬁ\\*il‘nging s Chinese hatchet it is not neces-
sary to grasp thé handle dghtly to prevent the hatcher

from ruening, as would be the case ¥ the handle

..
hole were ‘much closer to the poll The photograph
ol this hatchet wag E:lkE]l ill‘shlll]&llili. in the Native
Clr, ’ -

One can find scarcely any implement made of

metal avithout the Chiitese “chop™ or trademarlk. On

CHINA AT WORK .
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the hatcher can be seén on the
iron near the poll end, two
marks  of  the
maker. These chops are for the

stamps, the
Chinese 2 gu.lnn{rgc af excel-
fence, and it o man once buys
_;r(ul(l:s, with o C((-g'[_»iiﬂ ;‘hnp and *
Tds them 1o his tiking, it is
hard @ persedde hiny that an-
other brand might be as good

ar better,

One  characteristic of - the
Chimesd warkman 15 that he
keeps his edged aools very”
sharp. For sharpening  the

hatcher and other €ouls he uses
a far whetstone, The Cil;CUl;lI’ﬁ
grindstone,: with & turning
crank is not known, . .
The adze 15 not ofien found

amdng the crpenter’s Loods,

and 1owas asurprise to see the onge shown in Fig. 351
1w carpenter shop in Lingkiamg, Kangsi =
The head,of the adze is all of meal i the shape
of an asymmetric wedge. This feature reminds’us of
the harcher deseribed under Fig. 350, The edgeris

:ll'ld

the other side forms a perfectly plin. surface from

sharpened only from the side facing the handle

cdge 1o, butr. The hole through the head 1s slanting
and the inserted handle_forms less than a right angle®
with it The Teagth of iy whale ;}'c_lzc 15 1415 inches
and the length of the metal pait 375 mches, the butt,
or pouniding end, 15 one inch square.

In cothn-making, a distiner and separate 1rade,
the workmun always makes use of an adze, bug

. . ] .
then wsuglly in the form of o wocketed celt, where
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Fre. 348. DovEraiL Saw. . - -4
P . a 2 k - EIN .
'ol_ley:'. the celt s of metal*and the rest of the _héqd  Chinese conservatism  is L1rov¢1;_b}ai, andA in‘no'v:_ljc
wood. o " tiens-reach slowly o trade, such as the coffin-maker’s
:In. Fig. 352 we are con- . S .

ronted with such an adze,

Fupparently a survival of pre-

“historic “times.” An. asym-

© metric  sagketed  cele s

mounted upon. a - woeden

head. Thé prehistoric proto-

type was made of bronze,

< while the modern example

s 1s a product of the black-

smith shop.- Thus we find

the * economy” of socketing

a metallic blade upon a

wooden head, bbtl:; in an-

clent:and modern examples.

The length "of the adze o : i
head is 13 inches, the length - : . B ;!C 549_;‘[56\.“.:\,,_ Sawr - T o
of the handle 10 inches, n PR - <
To properly balance the

| head, the wooden pirt

i had lo be made of

| enofmous size as com-

; pared * with " the meral -

eblad&, stuck to it The

taol, Is - handléd  with

- both hands, and it is of

further significance, that

it also takes the place of

* the plane in smoething
logs.” Co

BT ) rn . .
Fig.” 350, SCARCENTER'S HAT(.,IILT.

. v
@ * [
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. Fre. ga51. CARPENTER'S-ADZ'.E.
s T

whlch fs-closely lmked w1th rchgrbus traditions and
ceremony. Thus WB sce him use as his main too} the
ancient form of adze to build up the coffin. formed of
" four.half-logsas, has been done for centuries. "Fig: 9532
- gives a view of 4 peasant’s coffin of Kiangsi '
which clearly shows the construction. The
ends of the lcgs are croSs—grooved at each end
+ and joined together by a square board, set in
- the grooves. For trimming these logs an-adze
is admirably fitted. The Chinese stick: re-
daciously to that shape of coffin which no
+ doubt traces its origin. to a time When,.]érg&
logs were still easily procured. At p&h
with ‘the forests. mostly goné. very ‘often
-smaller stems are sKifHully. joined together
and when finally varpished gweTHé Appear—.
ance of-sohd half logs. The adze, Fig. 352
 and the coffin, Fig. 353, .wer?photographed
" in Kien Chang, Kiangsi. The coffin was the
roud. possession of a"prosperous peasant who
‘had it constRicted 10 Histifeeme-and in wish-
ful meods would stroll out to the shed and -
tenderly regard his future habitation for
which his forethought had provided.
< - Dr. Andersson * expresses the opiniop that .=
* there“se#m’s to have been a liking for axes in
_.the West, and-an equally pronounced taste
for adzes in the Far East. The fundamental.
~difference between axe and adze is in the
direction of .the cuting ¢dge. In the axe it
is parallel to the handle, and 1 m the a&ze it

2Bu]lem:\, Geological Survcy of Chma, Ng. 5, Pe-
king, 1923.

- et .

forms, a right angle with the -
direction. of the Wandle. The -
Chinese carpenter employs
the adze for squaring large
wooden beams lying on the:
ground. For tnmmmg
smaller pieces he holds- thes
in an upright positon and
uses an axe. If it is correct.
_that a. majority of the Chi-
nese bronze celts found are
- adzes’ we- may conclude that
- the early Chinese ‘confined
thcu’ work in wood chigﬂy to
trimming large beams which
had to be handled lying on-
. . - the ground. This is quite in
e - accordange with 'the mode of
‘ ‘buil&ing practicéa' in rardl

China today, a inode which cannot be much different

from ancient-methods, owing: to the extreme con-
Servatism of the people. The houses are of one story,
the Toof résts on heavy wooden posts; and she walls

. - -




fill the intermediawe spaces, not
supporting  the structure, but
merc}y enclosing it; the door and
window frames, especinlly in older
times, were usually of stone, and
the floors without boards, simple
mud ‘surfaces smoothed and
~hardened only by the passing of
= fect. .

"PLANING

' Pm _354.shows a typical plane
for all-around work. The lower .
stirface or “sole” measurés 7Y% .
m(.hcx by 2% inches. The blade
which s of foreign make (witness
the hole in it which serves no
purpose on’ the Chifpse. plane) is

7 “inches long, 13 Tghes wide

and 14 “of an

" opening in the p_lgllnc stock
*shown ifi the pictyre, ter-
mindtes in a botfom 'slog
x 1% . inches by Y% of an
inch. Blade and apron {the
wedge in . fromt of the
“bladé) are hcld by two-
'_ shouiders whith nactbw )
the opening in the plane_,}_ 8

s

The cross handle, 10% inchcstbng, is inserted

into a grooye irimediately back of* the blade.
The front edge of the slot where the Blade
pmtrudc_s isbounded by 2 rim of iron. When

planing the shavings pass thropgh the Space '

becween the blade and the iron rim.
All Chinese carpenter planes ‘are pushed
away from the body, being held with both

““hands by the handies if they have any, or else
_held with one hand near thé one end and with

the othier near the other end. This latter mrode

. of Holding applies especially to longer planes

whichi do not have the chamctcrxsnc handles
shown in Fig. 354 .

Anothier ‘plane, wh1ch we would call a
rabbet- phne is shown in Figs. 355 and 356.
IL 1s about 16 mche‘; lc)no and 1Y5 mches wide.

.




A mpem}g opc‘nmg‘holds the bit'in me& fixed there
_ with a wedge. A half ‘round hole on the side of this
-'“’\-opcmng allows the she vm_gﬁ to estape. On the bottom

Tan nd]kstabif, guide strip is held in place with dowels,
" shish are fixed in the guide strip and fitinto holes
in the bottum mrtace of the pline’ The spate between
cedge and’ guide qtmp can be varied by shifting the

botlom of thé plane “The bit measures 4 by 1 by 4
inches, J.@nﬁmﬂﬂ]g#the fuce- of ‘the catting edge of
the F'hde, a piece of-iron is inserted across the bl.ldf:
«apening so that thel shavings pass-between it and the

. blade "edge. Revtangular rabbetsw.are cuf with this
pldl‘?t The phetagraphs wére. taken in the Native

X

s - Ciyof cih’uwh..n

= ;." : AR -
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Fic. 3 7 ¢A). Carpexter's Grooving Praxe. (B). Rouxpne Smave
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guide strip with its; dowels into other holes in the’

N Fiti. 350e (,\iuu\:nc ¢ Rabuwr-Prane. The picture- gives ancther view of the Rlbb(t Plane
shawn' in Fig.

335.°
'

Fiigs. "357-A _shows_a grooving plane or plow, .
bottom” up, with its attached gauge or adjustable
fence. The accompanying ske[c}}, Eig. 358, shows at

" o,
5)3 SxrTen Qumu\o MoveasLe Fence oN
‘CarninTeR's GROOVING PLANE,

’ J'flc;.

e Teftsithe plane with the “fence” pushed all the way
heme, in which positien it is fited to cut a, rabber,
and ar the nght, with the gauge pulled out, ready to°
' . cut u groove the distance “a”
away from the edge of the ma-,
. terial.-The gauge once adjusted
is held in place by & wedge:"The -
_ledge running along the loagi-

« rudinal center of the sole cor-s
. respomds o the contour of the
biadr; which cuts the rabbet or
"groove, as the case may be. o

- using the plane it is held so thar

_ i, _____the projecting piece of the gauge
o slides along the edge of the '
wood upon which the greove is
to be cut. The blade is wedged
into a groove passing diagonally
thréugh the planestock and

= downward through the botrom
ledge at the sole, fromi -which
the cutting edge slightly pro-
“trudes. On the top of the plane
the discharge hale is enlarged to
sermit® ‘the shavings to  pass
frough. “The length of the
. inches, the widih 1%
ickness including

. plape 15%
’ inches, the ¥
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SHELTER

“-tangs at right angles
- pass through Foles in the wooden holder which is 1z

“the recrangular ledge ap the sole is 244 inches. The
‘stecl -blade is 5 inches long, ¥ inch wide and 3/16
i ; o
of an inch thick. ~

Fig.. 357-B shows a shave used for smoething or
plaibing rounded: surfaces, as stakes or handles, or for
planing irregular pieces nccessary for The making of
plows, harrows, etéi™A steel blade, 5 inches long has

f he blade at each end. They

inches long. The blade is 3; bf an iach wide, and the

distance its cdcc is set away from the ‘wood of the

holder,” determines the thickness ©f shavings which
can be cut with thistook The carpenter using it holds
it with- both hands, one on each handle in such a
manner fhat losking, down at it, it would present

. about the same view as the picture. The .curting Js
done with a metion -tewards the body.

The photograph was nl\en at Se Aw,
Chekiang province. .7 -

Fig. 350 :
penter’s plane. It is very similar to the
Chinese plane bur has not its character-
istic handles. The stock 1s of oak and the
slot  has> an
shoulders, to hold the wcdgc—shaped bit

prescnts o Japanese: car-

offset on each “side, or

in place. There is.no wooden apron as.
in C,hmme or foreign planes and 1t 15 a
skillful piece of work to make the mor-
tise of such shape that it holds the stecl
bit firmly in place so as not to shift when
using the plane. It is due entirely to. the

~wedge-shape of the bit, that the later

keeps itself in place by_mere triction
without the aid of a wooden apren. The

e, -

-.{--F-m, 350, Jarvaxsse Prave._

with a hammeér to put it in position, and to

.lppc.d wAth a2 hammer.

The m¥st curious feature
manher of g, namely that it is not pushed away
from but pulled sl the body of the worlman.
While different from th

2a plane it is in k¢eping wah

of the instrunient is 1ts

/)

hinese mode of handling
the Japanese manner of

\osawing woad which is alwavs done on the pull. The

lepgth of the plane shown is.gY inches, the stock is
1-inch high and :',/1 inches wide. The planc is sim-
phmlv 1tself, it consists only of two piits, the stogk
and the metal bit. A Japanese resident of -Kuling,
Kiangsi, lent me the plane for photographing.
it appgars that planes were introduced iuto Japah
in the t6th or early 17th centtury by the Portuguese

3

Tic. 360, Japaxisi CARPENTERS PL‘LIT-I"_L:ANESA

the end of the stock nearest o the bit 45 |

ety |




Fm. 361.

'i:':.'r Driiteh, or possibly by thie English n;w:lm-tor will

Adams.® Necessarily these planes must - have been

push-planes and the singular fact confronts us, fhat

- the: Japanese adopred them bur tansforted them into,

pull-planes, as they use them 1o this dav In the
abs¢nce of. any. definite. information it appears that
“wood was made smooth in Japan before the introduc-
tion of the plane wih an adze which is worked to-
wards the body. The Chinese coffin-maker still uses
the adze for this purpose. Century-old custorn then
may have linked this motion toward the body with

;\Vl“l’l!ﬂ Adams, a. native of Kent, England, was saihng-

nfaster of a feet of Dutch merchantmen, which set out [or the
Fast Indies on a twading expedition in 1598. Most of the ships
were wrecked, but Adams arrived at Bungo, on April 1gth, 1600,
Beeause of his supérior knowledge in shipbuilding, rn.lthcm,nu_s
and iurugn usapes, in o general ” het was retained  in tlriendly
capuvity” as the ].l'gan(_sc historians put it. He was well treated
and beeafse a favorie of the Shogup Ieyasu. A< Japanese ‘wife
znd the fief of 1 imura were bestowed on 'him. Much liked
for his honesty, which“ontrasped sharply with that of the fawn-
ing Dutch and the shifgy Jesnitical Portugaese, he acted as inter-
micdiary. with the forcign.deaders and exerted considerable influence
upon the Tokugawa dyfhsty which 'was o dominate Japan far
several -hundred vears. Wil Adams (huf at le'ldo May -16ch,
1630, :

“

CCHINA AT WORK .

. CARPENTER'S Bencr-STop.

-Woop Scraver.

% Wy )
the action of smoothing wood, and when suddcnly"a
new tool was introduced for-this purpose, it does not
seem unrezsonablé that the new tool was m'lde to
conform to ani innate urge.-—--
The Tapaii¢se ‘Rive dmadze, c:l‘led r:h'nna, yﬂhﬁ----
a wide sharp blade. It takes considerable skiill w wield
this taol, and the people proficient in its use, cut ac-
curate surfaces. They wear shoes with a high pro-
jection-over the toes to protect them against accidental
contagt with the sharp blade. The “chona” wielders
were the workmen who gave a preliminary smooth-
ness to wood befare the advent of planes in Japan.

- According to native historians a long-handled curved
knife, called “vari ganna,” meaning spear plane, was
then used for the Aaal touch and finish. Tt has dis-
appeared frofn the tools of the dirpenter since the
introduction of “the plane, but its generic name
“ganna” was retained and given to the plane.

A

Fig. 360 shows two more of the Japanese planes
whi¢h cut on the pull, The lower one has already -
“been described under Fig. 350, the other presenting
' Jits sole or lower side is 8%
inches long,.1 inch high
and 2% inches deep. The
steel blade is 35 inches
long, 2 inches wide and,
being  wedge-shaped,
-inch thick at one end and
V4 inch thick at: the other
“bevel

where ‘the starts

which - forms the cutting

edge. :
&-c ®

WOOD SCRAPER

The chimatic conditions
in China, snow in winter,
a rainy sgasom. in sSpring
and tropical heat in sum-




tiier; make it- desirable” for - the
people who can afford it, to have”
their furniture construcred’ frpm
wood which can ;ﬁv_&f'ithstand- these
severe changés. We find therefore
that “a great variety of hard
woods, partly of navve growth,
“but . more” frequently imported
- from the trapical regions of South-
E'l‘itCI'l'l "Asia, are employed .in.
conqtructmo the. furniture of the
Chinese house . .
*Teakwood, blackwood- red---
- woiod, ironwood and many othefs, )
sometimes not easily 1clcmlﬁed " .
% zare used. Somge of them are so hard thattheit qurfacca
" can not be smoottied with an ardinary plane. Chinese -
Tgenuity Has overcome this by producing-ap—instrus..
ment, shown in Fig. 361, with -which the surfaceof
the woud, after sawing, can be made smeoth, just as
= S0fter woods are with the aid of the plade, '
The instrument 4s 12%; inches long. 1t consmts of
a wooden helder and 1g steel knives fastened perma-
nently in the wooden part. These knives are ¥ of
an inch wide, 1% inches long, and 1/16 of aniinch
thick. The curting edue of cach is bevelled. The steed
blades ure forced into Le(’lwn across the grain, of
the wooden holder. The swooden . part of the, tool is
fashioned out of a single piece of wood taken from a
+ kind of elm, called /i which is found in Kiangsu
Province. This wood is not affectéd by any changes

e

" e, 364, CarpENTER'S WoRKiNG TRESTLE, - % -

A —

Fia. 363. CARBPENTER's BENCA-STOP axD Drawine KNi1FE,

1
f

of remperature, or moisture in the air, and the knives_

dre neverdislod ced through shrinkage. =
The. scraping is done by pushmg the instrument
the handle of which is held . the nght hand 2way
from the body and pressing it firmly down with the
left hand. This specimén was procured from a second-

hand shop in Shanghai, Native City.

CARPENTER'S BENCH-SIOP -

To hold a board in place when §l; ing-it, the car-

‘penter uses an instrument like the one-shown in Fig. -+
"362. The two spikes pointing downward are driven

into the bench or the top of a woeden horse. The
board whose surface is to. be planed is laid ﬂqt--upon
the work -bench and its edge pressed againist the’ two

- end spikes of thé stop: To*plane the narrow
o - cdge of n Boeard, the board is set upon edge,
Ml pushed between the two legs of this bench

. T of the two parts; 5 held together by an iron rivet,

sraphed 4o the Native City of Shanghai. .
, Anather benche-stop is shown in Fig. 363-A.

It resembles a pair of plyéfs and in fact can be

used as such for pulling our pails’if they are

2 -

-dental, however, as the purpose of the instru-
“of use is precisely the same as that of the pghér
stop described. Tts structure, howcver is differ-
cent, ‘The two levers of the stop are joined
the other. The devers hinge upon an iron rivet

also passing through lhe two members. The
length of the instrument is g inches.

. stop and thys held firmly in place. The length -

is 644 inches. The bench-stop was photo- -

ever encountered. This resemblance “is jnci--

~ment is to-hold boards in planing. The method

* logether by the one passing through a slot in .

The drawing- mee in Flg 363 Bi is used for.
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seFipping bark ffblﬁ"lbgﬁ"Séfh're ‘proceeding te saw”

“n'

Tare msertcd in | the QOCI\CES The meruant is hcld

them into boards, or to trim them for beams. This -, with both hands and drawn.over the stem to be

ool 1s forged in cne piece, measures 1614 inches in

=24

Fic. 3{)-,’,13}'11&; Press Usen 1v SorwHoFeN, Bavaria.
Sketched afrer a photograph in_ Bayerischer Heimat--
— - echitz, 191y, XV, 160,

Jerigth End is 1% “inchés~wide in the middle:The
thickness of the blade 1s % of an inch ut the hack
and tapers to a sharp edge: The iron handles are
socket-shaped only to give them a round form for
convenient holding,”and no wooden sticks or grips

: mtute for'a garpenter’s. bench.

-t

"~ peeled, toward the body of the werker: Thes tools
were phomgm shed Aar Se Aw, Chc_kmng province.

.

CARPENTER'S WORKING TRESTLE

. The’Ghinesc'carpcntgﬁs trestle illustrated in Fﬁ"gh.

304, is not assaw-buck, but a so-called “horse,” or sub-
'he Chinese name for .
“horse,” despite the fact that its thres legs bear

littfe  resembl ancg to the four lcgged contrivance

it 1';'

which ‘we call a saw horse. Work _to -be planed-or. _ |

trimmed with the hatchet is laid over two of these
trestles between the two arms, The device is never

+—used -for- sawing—boards” from—tags;~but—when-long—-

pieces are to. be sawed off crosswise, they are laid
ufion this trestle which serves as a support. The upper
—erds of-the-cress-arms-serve-also for chdpping blocks. .
The height is 32 inches, about the heightof a table,
and the diameter of the beams farming the cross is
6 inches. This unusual trestle was seen and photoA :
graphed in ngl\mnu Kiangsi province.

. v
& Fic. 366. “Bo% D
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'DRILLING

Tht.'f‘hillcsc have not réached that stage where the.
'LOHUHLI()LH roLary motion is substitited for a recipro-
“Cating.- nietion, in tcuhmml contrivances, such as the
drilly lach, saw, ete. To take this step familiarity with
thé crank is necessary. The crank in its simple rudi-
“mentary form -we find in Chinese avindlysss {conf.

Eig. 172), which use of the device, however, has-
' .}[)[)JFCH[]V not given the impulse to change recipro-
cating into circular motion fnr other scontrivinces.

actuated by i bow of which every detail 1s authen-
ticated by dctual finds of the periad, For theusa;

E. Forred hay reconstructed a neolithic drill+ p}fess'

ds of

the grlp whiich. revolves on’ the- bxtsmck and i 1@ to be
seen in the left hand of the oerdtor in the picture,
dnd thc bow or horizontal rod, which is ¥ df ag inch
in diameter- and has'a wooden handle ]\nob at ong

end, :

The plcture demonstrates the madgeef handling
the drill. When pushmg the bow away from the body,
the two ends of onc .string woung onto the bitstack
W1H memd while the other siring” which terminates

a hole in the bow under the right hand of the
worl\man will be wound onto the bitstock. It is clear
then, that the bitstock -will revolve back and forth ,

“as the bow is pulled bick and fogth.

. ' o - Fie. 3675.
. . ) i I‘J"’
years then it dppcarq that thc world had nob made
any decided progress in the- modc, of dril !mé Diritls,
7 with réciprocating motion, have survived ip Furdpe
. unti} quite recently with clock- ITidl\Cl’S Jnd jewelers,
who for fine drilling, use 2 bow drill or 2 pump drill.
The skeich, Fig. 363, represents a coptrivance for
drilling holes into lime-stone roo[mg ules, as 1t is'used
to-day in Solnhofen, Bavaria, where the werld's
supply of lithographic stones is quarried. The work
carried on there is very primitive, abd the roofing
tiles produced: fil} only a localedemand. The con-
trivance is simlar io the neohthlc/dnf -press, and was
probably, in fermer times, sed alfo with 2 bow, until
the: introduction of the cmnk/ch&nged condnmns
The operator presses the lever ;tw:h the left :md tirns

the crank with the right hLmd/

carpenter’s tools, scen in the native city of Shanghui.
All the wooden -parts aré of Chinese black wood
namely, the bitsteck whiéh is 1Y inches in diameter

The bew drill shown in Flg 366;. s fmm a set of

CarrexNTER's Dow DRILL. ’ L :

“The steel bit is driven into a square wooden block
and the block is inserted into a _squarg opemng at the
bottom of the bifstock, The bits uscd are 1]w1ys
reciprocating drills shaped at the end like an afrew-
head. To strengthen the end -of th;: bitstoek a hrass
sleeve s forced over it. The grip of the bitstock is a
piece of wood-2Y% incheslong and 1 inch in diameter.
Over ane inch of its length a brass sleeve. 214 inches

Jong is forced, whlch leaves 114 mche§ ‘of :the bmss

sleeve hollow. In this hollow space, thé upper end of
the bitstock whose circumference has been reduced
to fir the hole, revelves. Hempen stringg, made of rwo
strands, are fastened to the bitstock and bow by pass- -
ing them through holes and tying a knot af the ends
projecting through the holes. '
:Dn]ls like this are used in zll kinde of trades. At
one time 1 saw a large one used in drilling a hole one,
quarter inch in diameter. This was worked by three
people; one held the bitstock, while the other two
operated the bow cach pulling s hi§ turh came. In-
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. sead af sarmﬁs i had leathcr thongs Thls type of -

drdl is used on wood oniy For dmllmg holes in .

metal the pump drill is used.

_A sitpler. kind of bow drill is shown in F'ig. 367.
The "srling—holder or bow. a wooden rod 21 inches
long h.lS a d11meté:r of ong half'of an inch, the thicker
hand[c part is 7 inches lang and % of an inch in
sdiameter. The drill holder is 10%% inches long exclud-
E mgnﬁhe drill; and % of an inch thick. The steel drill

driyen into the Bnd projects 1% Mches and has a di;
BpaAMgter- -of 1/16%f anminch. A ferrule keeps the wood
* of the drillvholder from spllmng where the drill is

inserted. The other end or top of the drill holder is
~feduced.to a smaller dmmcter, to feceive a-bamboo”

Fre 308,

“tube” which turas f;et;ly uﬁoﬁ the top. When using -

thebow-drill, the bamboo sleeve 1s grassed with the
right hand, the string laid around the drill’ holder,
as shown on the,picture, and the string-holder or
how, is held.at the thickér end, with the left hand and

“moved back and forth, thus turning the drill bacl\ )

“and-forth. The photograph was Taken in the NathC
Ciry of Shanghai.

Fig, 368 shows, two drifls for mal\mcr heles " in
wood, as they ane to this diytln use in rumL districts
in ]’1pan This instrument  twas the” only drilling
“apparatus until recemt years; w when' thc western bracé
and bit, and similar tools trere lntroducf:d 1 was
- fassured by ]qpanesc that the. bow dn «_L;pun1p drill
ere never knpwri in ]apan TFhis is a ctitious fact
and we are forced to the coficlgsion that the Ia anese
*mode of drilling has never advanced beyond the st
. which was In vogue in palzolithic times in Europe,

for the neolithic people, going aj step farther,-had de-

“vised a-drill held-in a-frame, ané,‘ waorked withi'a bow.

Two Jaravese Twigring DriLLs,

The bits of the drills shbwa-are of steel, the one
is quadrangular with - sharp ‘edges merging into a
point, and.the other has a flattened tang inserted into
the .wood, &nd near its end ‘a thickened trianguiar -

“head with sharp edges tapeting to a point. The

wooden shafts .into - which the bits are driven are

sround, about 3 of an inch iff diameter and taper ta

dbour ¥ of an inch at the other end. The drill is
twirled between the palms of the' hands, back and
fosth,, which precéss is fascilitated by the wapering of
the wooeden shaft. The longer one of, the two unigue
tools is gd4 inches long, and the other one 84 inches.
. They were lent me by a Japanese in Kuling for photo- .

s

_graphing.

N . ) : &

The ]glpanesc carpeﬂter tools dlscussed and some
other 1mplements described .in” these pages are suffi-
cient indication, thar the primitive trades of the Jap-~
anese have*been developed in - insular seclusion.
Chinese trades as,a whole remind us veif much of
ours in the western world, as.they have been pligd
fintil theérd of modern industrialism,

A singular and ingenious mode of Chinese wood .
drilling was observed in King Teh Chen, the famous

" ipor celam center. Tt was in the shop of a pipe maker,

who was engaged in drilling a hele through a wooden-‘ :
pipe stem.about 314 feet long: A pith core abgur 1/16
cof an inch in diameter which ran through the whole
length of the stem facilitated the drilling and pre-
vented the drill from.devmtmg from the center. The-
drill consisted of a long stiff iron"wirg, with one end

- flattened into a lanceolate pgint. The otfier end of the

wire was jnserted loosely into a,short shamboo tube
ened to a bench-1n dnlhng ‘thie point was applied
o th 1pe stem, and, the wire as it lay on the bench
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[ was tumed Llr.ound its own axis, by slid-

ing a wooden board over it, in a direc-

tion at right angles to thie lenigth of the

wire. E\elv once:in a whllc the drill .

was pulled out to¢ shake fhe drillings

from the pipesstem. ’

{ . _The Chinese apply the lever in vari-
‘ous forms, one impertant application
of it, however, namely the screw, is not

- known to them. Ever sihice the Jesuit

~Mattcn Rl cl brou‘gl}[ western clocks to

S3), thg pative artsans .
have successfu these clocks,
and in this way. became acquainted '

7. with the principle of the screw, yer, to™

__thisday, it has not, been-applied’in any

other way. It is thereforc not surprising .
that the rrImJet or auger is not l\nown
fo the Chmcse

i

* . . . CARPENTER'S

"

REAMER

" In ]omerv. dowels are used a_great deal, and 1o

make_. holes in the wood for their 1mer\taon, use is
made sometimes of a reamer as.shown in Fig. 36¢.
With It a tapering hole can be made to suit the form
of dowels. The metal part s a tapering spike with
square’ 'i:{éss—section,
wooden:handle, 115 inchesi in diameter and 8 inches
long. e'fp make a hole the'reamer is-driven into the
wood and then turned back and-ferth, about its owen

, axis, with the wooden handle. i

o Tt must be added, that the usual method of making
holes in finer work is with the bow drill, in fact; 1

- . . . . “ . .
never saw this square tapering spike; except at Lingki- -

ang; Kiangsi prmmce where. it was photegraphed.
The-radiments or. first feeble attempts t¢ make a
dnll with continuous rotary motion we find in Egypt.

" Rexford Newcomb, ‘Professor of Hxstory of Archi-
tecture, - Unjversity of Ilhnom writes * that the ¢ld
.Egyptians in -drilling ont vases from stone eatly in-
vented a crank drilll “These, plainly showa-isthe -
J‘uemg yphs and ‘dated. at from 33506 to 3,000 BC,
appear to have been the eatliest known machines:
This type of drill way composed of a vertical  shaft
“with a crankg at h;he top.and @ forked termination at
vthe base to ace immodate the bit in"theform of a
very hard cutdéing-stone, Near the top. WBQ :Tft'ithed
L WO stones ‘Of‘L(ILUdI wclght. whlch, atting like ‘the

B

- \rch mlcnmzl

*In [hL Monographs o Tiles and Tilework,,
No. 2, “Ceramic Agchitecture in Anc]cn? Egvpr; Babyloata and
Assyria.” Published l?\ t]le Associated Tile Manutacturcrﬁ Bc.wu
Falls, Pa.. L

% inches long, set into a’

« photograph was taken in the Nagive City of Shanghai.
L2
T JAPANESE CARPENTER,S CHISELS b

~are, well- F}mshed and profiled, ynd~ rcmmd us of a
. European- type, namely the bevel-cdged

SFig, 369, CARpENTER'S REasur,

weights of a governor, really supplied the place of a
iy Wh’CC -afid kept thedrill revoluing.” o
In the same publication pictures are shown of thls
type of drill, Fig..3, Egyptian Craftsmen Drilling out -
Stone Vases with Crank Drill, after de, Morgan;
“Recherches sur, les Origines de L'Egypte,” Vol. L;
and Fig. 4, Egyptnn Crank Drill, invented in early ' .
Dynastic Period {3,400 to 3,600 3. c) aftér Borchard.

2 CHISELS
CARPENTER’S FORMING CHISELS. : ,

Fig. 370 shows three chisels which are indispens-
able to the carpenter. Whenever called out for repair
work, he carries these along. They are made of steel -
with wooderl stocks jnserted into conical sockets.
Their dimensions are, exclusive-of wooden stock, (A)
6 inches long, with an edge % of an inch wide, (B)
-7 inches long with a Lurved edge % inch across, and
(Cy s inches long, with an edge one inch wide. The

g N s

v

The chisels_sliown in Eige 371 are Japanese. They

rmer”

. chisel. The woaden handle scerhingly rests ¥ a socket.
of the chisel pfopet, but this is not the cmse. The
chisc! blade.ends in a pointed tung, which penetrates
thc,. wood, and’ between an 'oﬂ’set on yhe blade shaft
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CHISELS, .
N of the chisel and the wood, rests a tapering wroughe

Aron sleeve, which gives the appearance of a socket.
The butt end of the wopden handle is protected with
an iron ring against fraying. I was told that this type
of chisel is gencmllv used in ]1pm The lengih of
these chisels is 734 inches and 4% inches rgspectively.

;
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i

|

CHINA AT WORK o

" The cutting edge of the longer one is 9/16 of an inch

The wooden

the ool is of

wide and of the other 5716 of an inch.
handle is made of suk and the sieel of
excellent quality.

LINE MARKING

The carpenter's line marker, Fig. 372, is 1 compact
litde insfrumenc consisting ‘of ai inkwell made of
bambeo, u handle, roulette and string fastener. The
square little woodcn block, at the nghr n the picture,”
holdsa pomu_d iron pin and to this pin the hempen
strivtg is fastened. The string passes through the ink-
well, which 1s Alled with silk-waste saturated with
black ink, und thence o the drum or rouletie around

_which it 1s wound. . R

To mark lines the block with its iron point is
pr{ss:.(] into the fumber worked u pon, and the line
1s run-out from the rouletre through the inkwell and
strétched taut over the place o be marked. Then the
string Is picked up with thumb and forefinger and
let go, when it flies back jnto its former position,
leaving a black line along its path. The length from

. the mkwell to the end of the handle is 13 inches, the

beight of the bamboo inkwell is 214 inches and s
diameter 24 inches. The drum revolves on a woeoden
uxle stuck into the handle, The disks of the drum are
of teakwood, as is the Handle, and the spo]\'es‘ are of
bdmboo A nail inserted in the disk in the 'line of it
spo ,ce SErves o turnlthe drum. The brush shown
sticking in inkwell tukes the place of a pencil for

_mdrkuw short Haes Tt is not much of a brush at thar,

bqng merely bambod stick with its ends finely
shoed with parallel cuts about one half inch deep.
The result is A farly good semblance of 4 brush,

ey N
%
N . 16, 371
B
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This line marker was photo-
yraphed in the Narive City of
Shanghai.
Fig. 373 shows three line- |
marking brushes. The bottom
" specimen 1s the ordinary car-
penter’s brush. It is 9% inches
long and made of bamboo. It
is simifar to the one seen stigk-
“ing in theink pot of the line-
~marker in Fig. 372, The ink
il arount of
moxu or some silk waste, saw-
rated with black 1k, and the
brush is dipped into it to wke

p()[ L()IHJIHS a1 5Ma

up mk, whith is retained be-
vween the thin  slivers of
hamboo.

The brush in thc mlddlc of
Fig. 373 was picked up in a Chinese stone quarry,
. ~where it had been used to mark on granite the lines
> along which the stone was to-be split. Part of the
":_-slmed end is broken off, prol‘)ably the reason why the
brush had been discarded. it is stained with reddle
‘or red ocher, which the quarry men use in liquid
form for marking, Only the end of the brush--is
shown, its whale lengh is 1514 inches. It is made of
bamboo. as are the other two brushes. shown.

The most interesting of these implements is the
top specimen which the Chinese carpenters use for

scribing. To understand 'ies use we must recall the

* process of scribing as practiced by our carpenters. To
fit u board against an uneven wall, the beard has o
be cut in such a manner that its edge will show the
same unevenness as the wall? The problem s to draw
a lme on the board whielr colqades with the uneven
wall surface %md/thtn saw along this lipe. When

~properlysived the Board Will At exactly dgainst the
uneven wall. Qur carpenters accomplish this with
the use of compasses. The straight- cducd board s
held aguinst the uneven wall and the compasses are
opened to fit the greatest distance between board and
wull. While one leg of the compasses is passed over

379

e

“

. ~ .
Fic. 373. CHiNese Line Masxine BruszEs.
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the surface of the wall the other leg mukesqa scratch
on the board, marking a line closely corresponding to
He unevenness of the wall. Instead of compasses the
Chinese carpenter uses this scribing brush, Fig. 373,
top specimen. The distance between the two parts tan
be varied by loosening the string around it and mov-
ing the wooden wedge between them up or down o
decrease or increase the distance. Once the proper
distance has been fixed, the string is tightened and
the. two parts remain in the proper relative position,
One leg of the scribing tool, that with the slitted end,
correspends to the Chinese carpenter’s brush, and the
ather leg is mercly pointed and used as a guide to
shide along the uneven surface, to fit which the”

-straight-edged - board- is to-be  scribed -and cue.-The
length of the ool 1 83 inches and it is made gf:-

‘bamboo: - The photograph was “taken in Kuling,
Kiangsi. )
The prototype of the painting brush, a bundle of
fibres or hair at the end of a rod, might well be a
wooden stick with frayed ends. The Chinesc have
apparently gone through several stages of brush
development and finally arrived at the writing brush,
which is a perfect piece of workmanship. It is one
of the paradoxes found in China that to this day the
carpenters use 4 brush which is exceedingly primitive,

o

Among Chi

S

thaugh very efficient for drawing lines along the edge -
of a ruler or the like. The most perfect brush would
not answer for this purpose, and as the Chinese do
not have any pencil, we may take this for the reason
that the primirive brush, a wooden stick with parallel
incisions at the end, has been retained.

The Chinese are also pioneers in using oil paint.
For applying it they use however no paint brush.
They get'a handful of corton waste and dip it into

‘the paint and apply it in this manner. It is a dirty

busimess and the hand of the painter gews fullof paimn,
vet they paint efficiently and cleanly. After all there
is much more “fecl” in applying paint with the hands
than with a brush. - -
artists there exists also a curious;
L-tht painting a picture or writing characters
with the finger or fingernail dipped inte the ink.
There are illustrious examples named in the annals
of art_and specimens are treasured by ‘the arc eol-
lectors. B

RECIPROGATING LATHE .
. 2

"Fig. 374 shows a reciprocating lathe which is used
to turp small pieces. This pargicular one was photo-
graphed in a pewtcrer’s shop in Nanchang, Kiangsi.
province. - The same type "is used by wood-turners,

kS

Fia. 374. Recrprocatrise Turwing LaTie.
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Pictured after the Duwch paintec-engraver,

Joris Wan Viiet, born ar Delft in 1610,

a

17 CENTURY.
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one of the reciprocating directions, namely when the
rlght pedal is being pressed downward.

" The underlying principle of this lathé is the same
as in Sur pele-lathe, which was used in former times.
The accompanying reprodiction of an old Dutch
print, Fig. 375, gives a good view of a pole-lathe.
When the turner presses down on the pedal the pole
is bent downward and the piece to be turned revolves

—an-the wrong divéetion for chifing. The actial turn-
sing takes place, when the pole is released and moves

upwards. It is interesting to note that the western
worker is thus free to center mere of “his attention
upon applying the tool, without at the sime time
“expanding too much bodily energy in muvmg the
“pedal, asthe Chingse turner hasto de: )

For polishing the wood after turning the Chinese

use scouring rush ® {(Equiserum hyemale W.). It con- ™

tains a large amount of silica, 97 per@nt of the whole
ash, and is therefore well fited for an abradant. Sand-
stone with water is used for polishing hard wood, this
is especially the case for smoothing the large wooden
poles of Chinesé stéelyards.
Although there is a similarity between the western
poledathe and the Chinese lathe, inasmuch as there
ois 1ec1procatmg moticn in both of them, the "pole-

bone-workers, gem-cutters and the like. The lathe has - laghe is nGt used nor known in China."

a sort of chuck which holds the material o be worked
but has no tail-stock. For abration processes the work-

ing piece s held in the hand free against a recipro-

cating‘ cast iron disk fixed on the lathe-head, which

disk with the aid of water and sand accomplishes the -

grinding or abrading.

The lathe proper.is similar to the Japanese lathe
in Flcr. 376 and consists of a wooden base with two
Short uprights,, slotted on  topfor receiving  the-
wooden spindle or latlie-pin. Aroufid the spmdic be-
tween the supports, a rope is coiled with the two ends
hanging dewn. A wooden framework, four uprights,

. with ‘various cross-piccestto give it sturdiness, serves
as a support for the lathe proper. In the center it
furnishes a seat for the workman on a board (not
shown) which is laid over the horizontal cress-
pieces, : } _

At the fower right part of the framework two
pedals are attached which connect with the two rope
ends dangling from the lathe-pin. The turner sits

“The attached sketch, Fig. 376, copied after the
detail of an old Japanese woodcut, shows the simple
principle of the Chinese lathe once more. The rope is
passed onge or twice afcund the lathepin and the
ends are pulled alternarely by an attendant while the
worker applies the tools to the working picce'fastened

* Also called Dutch Rush of Horse Tail. It is “the best species
for polishing, wood and mewl, and is imported f:um Holland
for that purphse under the nzme Dutch Rushes. Tt ds much used
by whitesmith, cabinet makers, and comb-makers, and tormerly
it was in demand for sﬁring pewter and wooden articles in

within the framework facing the end of the Tathepin
"and waorks the pedals with this feet to give it recipro-

cating motion. Waood to be turned is driven into o

cup-shaped socket upon the end of the lathe-pin. The
tobl is applied tg the working. piece when it moves in

the kirchen.” (Loudon, Efic. of Plants, London 1836).
K
<
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to the lathe-head. See for comparisoy also Fig. 525/
which gi\‘c‘s another view of the lathe sFown in Fig.
374

For turning loﬂlr pieces the Fhmese carpenter rigs
up on his \.-vorkhench, 45 OCCUSON may Tequire, a
stmple turning lathe arrangement which can easily be
dismantled when o Tonger needed. The warkbench
wsell is merely o trestle, .1bout 20 inches from the
grrTmlﬁ he working-piece T helbetweem two higid

=3 -

"Fle. 377

“wood strips, which are hailed across lhe top of this

“trestle at right angles to its lenpth, - sirotrude aver
the trestle-cdge. Fig. 377 she®5 this arrangement, and.
how two iron spikes, pasfing through the hard wood
strips, hold the piece worked upen, so it can revolve
around its own axis. To guide the hand holding the
chisel and to servd as » primitive sort of tool-rest a
a board is laid over
from, b paraliel v

he wooden strips o little away
ith, the working piece. Around
this litter a rope is wound, and it is the task of an
apprentice o sip on the ground and pull the rope-

a4 reciprocaling maotion to the picce to be turned, while
the carpenter stanids behind leaning over the trestle,
and applies the chisel. .

I saw this turning arrangemen: in Changshu,

. Woob Cauvel

-

cutting of moldings a
endsnow the oie and thet the other, and thus, SiNS_ primitive molda_é, was_ undoubtedly n

Kaangst, and the ‘carpenter serving it said- apelogeti-
«cally that somebody, had ordered a a piece of furpiture
- —tobe Tifade Tn foreign style. He was therefore adorn-
ing it with turnings instead of carving and shaking
his head over the depraved tasee of the foreigner. It
is o pity that foreign taste is thus misunderstood. This
cguntry carpenter did not know thar economic cop-
sideranions compel us to substitute turnings for carv-
“mg A Chindse woad-carver will “work @ whsle weelt, —

w's Turxins Latue. -
. .

twelve hours a 'day, for about a dollar, and if we
could ger wood carving done as cheaply we would
soon discard rurnings for carving.

Wood rurning is a much later art than wood
carving, in fact we may call it-a mechanization of
wood carving made possible by the introduction of
the lathe. In the fctile arts we have a striking analogy,
the shaping of wares by free hand, which preceded
the use of the potter's wheel.

There seems to bea close connection between the

?@woo&‘f"ﬁning Here also the
carver: The invention of the hand pl"lne “made the
first machine-made moldings possible, In the sub-
sequent df:;’iﬂ]{)p[ﬂﬂnt the blade of the plane was given
all sorts of profles in order to shape the weoed into
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the- type of molding desired. Now the surface of a
turned piece when flattened gut produces the profile
“ot'a mokdtng-aad.the whole process is plosely related
to wood turning although arrned ar *by d)ﬁercnt
* means,

ACCESSORY CAR-;_[’ENTER,S TOQLS
.The Chinesé carpenters: use™ the three squares
Shown in Fig. 398 There is the L-shaped square, .
“with t}ﬁe shorter leg graduated and.'measuring one

/

Iy

A

i}\l a
Chinese foot, equivalen; to nearly 13 of our inches.
,Chinese measures are rather flexible, not only do they
vary in different parts of the country, but even in one
city, the various guilds fixing a standard to suit their
own trade. The foot is dmde into ten inches and
each inch inw ten subdivisions. The scale is painted
white and the division marks applied with Chinese
ink. The length of the long leg of the L—Shelpccl
square is 21 1nchcs.
The longer part of the T-square is 8% inches in
lengih, and the shorter leg, mortised into the other

¥

\iél_‘ inches long

: e miitre-square consists -of a straight piece, 1%

‘inches long, with another strip, g% inches long, at-

~tached at anangle of 45 degrees. _
Lines are marked_against the sides of these squares -

with the bamboo brush of the line marker described

under Fig. 372.

Fis. 378, Carerex

nail without a head, is necessary for added strength.

. the sheathing of the hull, are united buet agmmt butt

“and awl is the desire to join-scparate parts together

USE OF DOWELS IN CHINA

HISTORY OF DOWELS

For economic reasons the Chinese carpenter uses
wrought iron nails but sparingly. Treenails or bam-
boo dowels serve his purpose as well. Broducing them
and dnlling holes {or their insertion” means more
work but it keeps him independent of the blacksmith
who laboriously makes the wroughe iron nails. Never-
theless there are occasions when a merl dowel,

TER'S SOUaiis,

o

Thisis the case in Chinese sthhulldmcr where boards,

with wrou&,ht iron dowels. :
The raison detre. of pm dewel, nf:edlf: bockin

This desire first manifested igs¢lf apparently in®con-
nection with the need for clothing. The finds
the early epochs of humin culture from the age of
stone, through that of copper, and *bronze o the iron
age, show the development of the pin of which che
carliest forms are the thorn {accdrding 1o Forrer some
Abyssinian women held their garments together with
thorns unul quite recently), fish-bone, hone-
splinters. The development does no: proceed ulong |
one line, but branches out into different chanhels.

One result of this branching out is the art of sew-
ing. First the pin made the holes and, left in place,

4

fr()lﬂ

4
and ‘
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" joined pieces together. Next a fibre threaded into the
holes reduced the fanction of the pin to merely mak-
ing the holes. Thus the pin became the fore-runner
of the awl. Then ¢ame the happy thought of making
a holefin the end of the pin, after which the evolution
of the puf proceeded along two lines, one "as the

needie and the other as the awl. The increase of use- -

fulness of the pin wily ar eye for sewing limits, its
usefulness for making holes. The fpin wrnéd into a
needle by adding the eye has ever remained a delicate
instrument. It must be thin, or it makes w0 big a’
hele, and yet, it should be thick enough for 4 ]arne
‘eye (o receive a heavy, thread, For sewing hmvv
material, such as leather, owing to this 1111dequ1cv
of the needle, the more primitive” way of making
“holes with an’ awl, and then pushing [hrouuh the
holes the thread, tipped with hog brlstlcs, has sur-
vived to this day among the shoemakers in China
{conf. Figs. 110 and 411) The dlmmlshed utility of
the ncedle as an awl, led to the inventivn of the
thimble, and in China of the needle-puller {sce Figs.
263 and 285). The %urth&r development of the needie

shows few variations. Traceable to the stone age,

witen thty were made of bone, we find.peedles in the-

copper age made of copper, with the eve formed by
bending the end into a tiny loap, in - the bronze age
of bronze, with sometimes’a round and sometimes an
oval eye, In the iron age we finally find them made

cof iron, In Germadny, in the middle ages, one endof a

Iig, zbo. Nan Puiien.
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‘making holes.

“were set in handles of woed or bone.

S

Deuves.

B @

and
then “clefr and the open ends hammered. wogcther.
Such "needies were called “Gluden.” An advance in
the art was made, when a blank wire of double the
length of the needle was sharpened at both ends, the
cegter flattened, cut apart and the eye made in the
flattened part by drilling. Ancother methed was 1o
form two eyés in the flattened center part by punch-
ing, and then cut the wire between the rwo eyes.

As remarked. above, the pin, no lofer left in the

wrought wire was -shdrpem_( the other fl; mencd

‘holes of textiles to join the material together, became

the forcrunnereof the awl, an instrument for merely
The end, then,
bulbous, 1w offer maore suiface for pressure with the
hand. Cépper and bronze awls for econamy of meral
To pierce soft
materials the awl has not undergone any changes to
this day. Wher, however, the primitive worker

avempted the piercing of barder materials the awl
- had to be modified. To fateén’ the point allowed of

leverage on the principle of the wedge, the form of
the cobbler's awl for plercing leather. Toimake the
pojnt three or four cornered (as the ]apmcs@ wood
du«l | usect to this day. conf. Figr 368), the prmclpTe of
Ab]\mon came into play wuh Totary, reciprocating
motion, Thus we 'ue,fcd mto another interesting
channel avhich comprises the deiil with its various
modifddtuons,

‘Retvrning 1o the pin we remember chat its primary

®

, fuaction was-to make s hole

“and remain therein to unite

the m_ut.rifll The pin used

b, the Chinese tallor (see

' Fig. 287, the second of the
specimens from the left)

o lus[rzlr_cs the primary funetion
of the pin,” stiil
head. The Japanese with their

ahead of the

Chinese, hiving added as a

without a

pMns are a step

.was made hcavier, -

Ty

g
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head a eylindrical piece of wood, or wotnd the dull

pin end around a Aat picce of wood. In Eurefic a
head was soon added o the pin, 1o keep it from
shiding through the material and ar the same time w
aid the pushing

a..by thickening the end. by Hatening
it or by furnishing ir with a cross-piece, the lutter
product being called a “crutch-pin.”

- To apyly the pin o harder muterial for example
for - the purpose "of joining two preces of wood,

- the_mere pressure of the

~“hand was no lenger suf- S T
* fgient. To surmount tlre
difficulty two merhods
presented themselves.
One was to _make the
pin strong enough to be
driven into the material
without bending or

the

nail), and the other, to

breaking | (result:

aid the pin to penctrate
by preparing the hole
beforehand with the
awl or its modifitation
“the diill. In the larter
case the pin becomes
the dowel and need not
be of unusual strength
“to be driven.

DOWEL DRWER,.._:‘_,‘

E Metal dowels are
used 2 grem deal in
Chinese shipbuilding.
For the unusual mode
of driving these dpwels,
without making a hele
beforghand, an unusual ool 1s used. The instrument
censists of two parts, the one shaped like o socketed

chisel with wooden handle inserted and protected -,

against fraying with a ferrule, and the viher, 2 heavy
wrought iron sleeve. Instead of o chisel edge the Blade
of the tool has a square or dull end, not seen in the
. picture, Fig. 379, because it is covered by the bulbous
sleeve. The blade of the tool proper is wedged within
the slétve against the side of the tapering dewel, and
the tool can be hit o drive the dowel, large end fore-
most, into the wood. This is done until the dowel
has penetrazed the wood to half its {the dowel’s)
léngth. A short, smuart-blow against the sleeve of the

o B

INTH ]
task 1s accomplished. Fig. _;7\;} has betn ske f]}gd from
an unsatisfactory  photograph taken in Fuchow,
‘Kiangst provinee, in a shipbuilding vard.

. . , : .
wient, lovsers the wedfed cunfﬁ‘n;ilim}, and the

NAIL PULLEE«

The plunks of boats are nailed to the ribs with iron
nails and, as has been said, are joined butt w butt by

£

Fiso 381 Crnvese WHRTSTONE,

wrought iron dowels. Bur whether nails or dowels -

are used 1t becomes necessary at times to draw them,
especially in repairing boats, and for this purpose the
Chinese ‘use a nail-puller like the one shown in Fig.
1%0. A wrought ivon vad, ahout 1 {oet 4 inches long,
has a Aarkapb at its end, and a loose iron ring sliding-
on the rod. The head of the nail to be pulled has 10
be cleared of surrounding wood, and then it is
gripped between the knob-edge and the ring, exactly
as the nail is held in the picture. Pushing the tod
downward exerts leverage and tightens the grip, and
the mail is easily extracted from thE wood. When not
in use the instrument is hung up by the ring on the
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‘O[l‘il‘.‘[‘ end of the rod. The photowph was ml\en at
Fuchow, Kiangsi, where it. was in ag by ship- .
builders.

b WHETSTONE

The picture, Fig. 381, shows a whetstone held be- -
aween owe hrde . bamboo  posts rammed into the

ground, aside of a wall on a Chinese farm. The stone
is a fine-grained sandstene and is wedged into slots

cut into the tops of the posts. It is placed conveniently-

near the entrance ‘gate and used by the peasants to
sharpen their various implements. The process of

Fie. 382,

whetiing is carried on much as we would do it, with
water poured occasionally upon the stone to keep it
maoist., The revolving urmdswnt_ is not known nor
an arrangement for penud;callv drlppmg water upon
the stone.

L'su;llly the whetstone is set into a mortise of 2
block of wood not much larger than the stone. Car-
_ penters usually have a stone of their own ameng their
*tools, and when engaged at a job of some dum[lon,
ke u wood en bIoEL to hold it, which they abandon

) \\hf:g ﬂ‘m\mg on to another jobl \vhﬂ'e théy spend

again wuch time in fixing the whetstone into another
base. They keep their tools keen-edged and it is-ever
the complaint among foreigners that a carpenter
calledin for sormé work spends hulf the time sharpen-
ing his tols.

A fixed whetsione oo fem, as the che shown, 1s
not the rule, In this respect the Chinese are usually

opportunists, and sharpen their knives and wols in -

the street on.any stone convenient, be it a stepping
stone, railing of a bridge, or 1 tumbled down monu-
ment, Similur conditions prevailed Europe as is
indicated by an eniry in the register of o London

Anose

puri‘;h under date of April 23, 1646, which runs as
£pllows “A child found at Mr Sawyers in the street
on a pl‘mc 10 whet knives and was named Edward
Sharp.” ! \ .o

The photograph, Fig. 381 was taken at a lonely
farm in the Wanhai Mountins, northwestern Ki-
angst, where dwell a p\ le dystinct from the Chinese
i the surrounding coel:{r%(x They are termed Klo-”
Chia, guest tribe, a name mcllcan‘hcr their status as a
people who have seuled in these mountains in com-
paratively recent times, after having been driven from
their original abede in Kwangrung through war and
untoeward economic cenditions.

BricKs.
- .

EAMBOO ROOFING TILES

The low wall in Fig. 381 is faade of Pisé de terre,

-and is part of an enclosure of the vegetable garden

and is protected With bamboo tiles aguinst disintegra-
ton by rain. Chinese records of the Sung:Dynasty
(960 w0 1280 a.0.) speak of the splitting of bamboo
andTevelling of the joints and the subsequent use of
these gutters for roofing tiles. Among the Ko-Chia -
thig mode of covering must be a remnant from the
South, T have not scen it anywhere else in China. It
is used among these mountain people only sparingly,
for covering pis¢ walls, small out-houses and lean-tos.
'lh;: maindhouses are covered with earthenware toot-
ing tiles. In the Malay Pemnsul.\ bambuoo rochng nles
were still used in recent times® The semi-circular
form of the Chincse roofing tiles may have been
derived from these bamboo tles. The clay tiles arg
much superior and need aor be weighted down with
heavy 'stones as is the case with the bamboo tiles in

Fig. 381, -

*“The mc:(lc: of tiling is derived from the use of split bufn—
boos as 1t s practised to this day by the Malays.” Davis, "The
Chinese,” Vol 10 p. 300, London 1836.
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BAMBOO LIGHTING SPLINTS

The bundles of bamboo splints Jring on top of the
wall, Fig. 3%, deserve . The
splints gre wsed individually for lighting, At night
()lljl_t‘ :‘:r %1\’0 can be secn qLinl:kinn h in S rate
l;:%i)\"lm\muc swall_of ghe-room, slanrlmr,fl’ little; blt

award H:-jj,u give @ g._lsmsﬂrhg he ahdk Burn tip W
T lht\’ lC-l;t"'l b]m.k _streak e\u:ncl ]
from the holer"The ‘.nhL‘s attd ¢ .1rrc

embers drop on thc mud floor. In-—preparing these
bamboo splints old bambup trees serve the best. After

also a word in passing

TR

upwards

being cut to size, about 3 feet long, and bundled as
seen on the picture, they are submerged in the rice
" helds for abour a week and then exposed to the sun to
become thoroughly dried our,
use.

when they are ft for

Ed
° BRICK MAKING

The development of Chinese Rabitations stared
with “caves on declivities.” As culture advanced huts
were formed of branches und covered with cluy. His-
torians compared them with the 'ih‘lp(‘ of wrpotter's
kiln. These huts were succeeded By houses formed
of stmped cluy walls and covered with thatch. In
the Shih ¢hi by Szeema Chlien, the Herodotus of
China, 1t is related that TMang {1966 s.c) and Yi
(2205 s.c.) built habitations with thatched roofs and
clay steps. The clav steps very likely were the blocks
of tamped clay which' are a characteristic feature of
building walls in the manner of pisé de terre. In the
23rd century s, the mausoleum of Shun of Yi was
surrounded-by .2 brick wall, we read, and thercafrer
the mention of bricks becomes more [requent, First
they were most likely only sun-dried or adobe bricks,
but by the time of the Han dynasty the art of burning
bricks had become fulldsdeveloped.

In the country districts of Kiangsi one can fre-
wqucml\ sec peasant houses built of adobe bricks, The
- country is watered by streams and creeks, which carry
considerable silt and the fields which are periodically
inundated for raising rice and ether crops gradually
get so deeply silted that'it is impossible to gel 1he
proper water depth and” it becomes necessary about
once in ten years to lower the surfucé."In autumn,
after the harvest, the field is plowed over and the

surface smoothed aith a stone roller. Some days

after a heavy rain, when the moisture has evaporated,

w0 such a gdegree as to leave-the ground similar in
consmtenc;“&?'ﬁmtv with a perfectly smooth surface,
the wp layer of o field o be brought to a lower level,
Cis cur with a spade 1nto sections corresponding to the

. : -~
cach in agseparate

outline of an adobe brick and these picces are Jifted
off after a final cut with the spade from the Sside.
The bricks measure sbout 14 by g by 4 inches, and
thus the felds are uniformly lowered by about four

B . .

BRICKMARER'S SPabsi,

Fii. 383

inches. It is necessary to do this cutting in autumn,
when the heat of the sun is not so strong. In summer
the drying of the field would be too rapid and the
field would develop irregular crucks, a condition quite
unsuitable for the cutting of adobe bricks. The bricks
after catting are piled up in rows (as shown in Fig.
382), covered with straw, as a protection against sub-
sequent rains, and left w dry for several wecks, when
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they will be ready to be used for building walls. The
wall foundations are built of stwnes, and upon them
rests the adobe brick wall, As a binding material or
mortar, wet mud mixed with straw is used. In-
formation about this process was gathered at Sha
Ho, Kjangsi province, where also the picture, Fig.
382, was taken of the rerhoved surface layer,

Fic. 284, Brickymaker’s Bow ror Curring Prastic Coay.

cut inte rectangular pieces which #ferm the adobe
bricks. : )

KILN BRICKS

At Sa Sau Dung Gao, Chekiang province,” we
visited an establishment where bricks are made of
river mud. The mud is dug from the river’s edge

Fio. 385, BrickMaker's ReLeasasre Brick Moun,
.

I




_heavy crosspiece on the handle of the spade
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with a type of spade showsfin Fig. 383, and
c®ied in shallow baskets on bamboo polés
higher up the bank 1o the huts of the brick-
makers. Here the transported clay is moistened
with™water and tramped and kneaded by a
workingman's feet to get an even mixture. The

suggests that all the strength is applied, with the
hands and arms when digging. The poorly shod
Chinese cannot cxert dny pressure with his foor.

As soon as the mud is well tempered by the
treading, batches are cut from the mass with the
bow shown in Fig. 383 The straight wpoden.
arm of the bow wath the wire 1s forced down
into the mass from the wop. The curved part of
the bow is then swurg sideways so that the
wire cuts horizontally. The wire is then drawn
upward. The bawch cut cut has thus a triangular
shape. This batch is then carried to the brickmakers,
each of whom has his own straw covered hur. Here

the brickmaker Kneads the batch of mud thgmugh[?

with his hands and puts it upon a deal table where he
has his implements. These consist of the mold, as
shown in Fig. 385, several wooden slabs abour 1 of
ap inch ‘thick and of a surface measuring 12 by 6
inches, and the small bow shown in Fig. 387. A little
heap of wood-ashes completes the outfr. In order 1o
mzke a brick, the closed mold—shown open in Fig.
385—is placed upon one of the waoden slabs, so that
the form of the brick to be made is bounded on the

r 4

-

Fia, 5.‘1‘67.,_ Brickry#ken’s Two Brick Movn,

bottom by the wooden slab and onuthe sides by the
inner sides of the mold. Next ashes aré sprinkléd over
_the inside of the mold, and then the brickmaker lifts
up a batch of mud and throws it with considerable
force into the mold. The top of the mud is then
levelled off with the wire of the small bow, Fig. 387,
and then the finished brick, ro by 5 by 1% inches, lies
in the mold. The mold is opened by withdrawing the
mortised end-piece, and sgreading the side-pieces
apart a§ can be readily understood by looking at Fig.
385. The slab with the soft moist brick resting upon
it, is then put asidé. Other bricks thus formed and
thus supported on slabs are set one dpon the other

-
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and when a pile of abour a half a dozen is Anished,
the brickmaker takes this pile, carrieg it into the yard,
and tking the bricks from the slabs stands them on
edge; une close to the other. These rows are left ex-
posed fo the sun for abour a day and when they have
become somewhar dried and frm, are piled up on
top of each other five bricks high, in rows, as can
be seen in the backgrounds, of Figs. 383 and 384, and
the top of the rows is covered pith straw. After about-
a week's time the bricks ore (g

in the kiln.

At another brickyard in Anhwe province bricks
meastring 1o by 5 by 1 inches were made 1 a motd
constructed s as to make two bricks ata time instead
of one but otherwise similar to the mold shown in
Fig. 335, The thickness of the mold frame shown in
Fig. 380 15 2 inches. A longitudingl saw-kerf is et
through its side-pieces starting at the right-hand end

v enough o be burned

¥ L3

of the mold in the picture and
extending as far as the grooves
hold

terminating the opening of the

“which the  Joose  picce
mold on the left. Tnstead of one
mold frame there are now prac-
ticadly two mold frimes sull fase
wogether, because not entirely
The

cross-picce and end fastenings on

bisccted by the sow-kert:
the right are dupheated so thae
the saw-kerl is free for the pas-
sage ol o wire for the enure
length of the brick. Afier the
mud hus been thrown into this
closed double miold, the wire of

the bow is passed fhrough the

the mud mass to level it off.

cach one inch, thick. These are
dried sticking “together, but are
easily separated by T.l})l)il]"g their
edyes before placing (tliem in the
kiln. The advantage of the
double mold as a time saver is
evident. _
Fiu. 338 shows the front of a
brick kiln with the fAring hole.
The diameter of its vaulted roof
is about 12 feet, with an opening
on top about 3 feer in diameter.
The bricks are piled into the
kiln through this circular roof opening by a man
whao enters it with a ladder. In setting the bricks in

the kiln a space 35 left in the middle with a pussage”

w the firing hole. When the kiln is flled, the top is
closed up with slabs of stone and mud s plastered
over these. On the other side of the kiln, opposite the
firing hole, just where the cupola or vauled roof

kert, and then acrass the Lopl of

Now there are two bricks in the’

&

mold, one on wp of the other, .

projects from the sarroun®ling carth-work, is 2 draft -

hole. The fire 1s regulated by a graduated opening or
closing of this onfice as dreumstances  demand.
Boughs of pine trées are used {or fuel. piles of thenr
arc-shown in Fig, 38, and the fire is kept up for
twenty-four hours, Then the firing hole and the

“draft hole are closed up until the kiln has cooled

which takes from four to seven days, when the opera-
tion is finished and the burned bricks are ready to be
withdrawn [rom the kiln.

A different methad of making bricks is practiced




in various places in Kiangsi province. The mold
shown in Fig. 390 is used there. It is in the form of a
wooden box with two compartments and a bottorn.

The length is 2715 inches, the width 63 inches, and

the heighe 3t inches. The size of the bricks fqrincd

ES

- 2 - - . N
Frs. 389. Frer or Pive Bovewus, Usen rok Burxive Brioks, av Brick Kit~s Seex iy BackcroUrsn.

is 11 by 5% by 214 inches. The three crosspieces of
the mold are mortised into place and the bottom
board is nailed to the frame with foreign nails, The
clay is worked with much water and is therefore
rather sofe and sticky. The man who prepares a batch
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for throwing, rubs his hands-previously with wood-
ashes, or with powdered stone derived from a dis-
integrating reck. Another takes these batches, and
throws them inte the mold, one bich for cach com-
partment. Previous to throwing, b pours wood ashes
into the mold, shakes them arcund and pours -out
what does not adhere to the bottom and sides. Afier
thrdwing the clay into the mold, the op of the pro-
truding mas®is cut off level by means of the wire on
the small bow “seen hanging on the brickmaker’s
trestle, The mold is then taken from the trestle to
the yard, turned upside down upon the ground, when
the bricks drop easily from the
mold and come’to rest flat on the
ground, not on edge, a5 We saw
it done in Chekiang, Afrer dry-
ing in the air unul sufficienty
firm, they are piled in rows for
further drying. The kilns are in
construction the same as those
previously described. The bricks
are piled up in the kiln rather
loosely o allow of air, passige be-
tween them. and the burning lasts
from 7 w 12 daws. After that the
firing and draft holes are closed
up and lett for a dav. Then warer

is pouréd into the draft hole on
top. alogether 560 buckets. The
kil holds 12,000 bricks. The fuel
consists of green houghs indis-
criminately gathered from various
kinds of wrees. The burned bricks
have a gray color which is due to
the quenching with water,

For the mixing of clay a ar-
cular pit is dug about 114 feet in
diameter. The mixing is done by
men who trample it with hare
feer, and the wrought iron flat-
pronged fork or stirring weol, teo
specimens of which are shown n
Fig. 3y1, 15 also_used. The iron
1s ol is 634 inches wide
ottom. and 2 feet 1o inches
ending in a socker which
receives the wooden handle. The
same picture shows a  wooden
spade with a long handle for slic-
ing off batches from the heap of--
clay in the background, aguinst
which the toals lean. A wooden

Jeveller, shown in the middle, is used for smoothing
the grouad upon which the bricks are deposited for
drying. Finally, on the extreme right, 1s shown a
large rectangular wooden bat for hitting “the bricks
when standing o a row and partially dry for burn-
1mg, to get their surface even and Mat. Figs. 390 and
391 were taken near Kuling.

High up in the Ten Tai Mountains, in the hinter-
land of Ningpo, Chekiang province, we got some
more pictures and infqrmation on brick making. In
the circular kiln shown in Fig. 392, there are four
draft holes in the wall of the structure near the

Fia. 393. Brucksaker’s Toous asgalincr, Brick Moce, Tovvse Taster, Bricks axo

T Cray CurTen.

.
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of the kiln. The large fir-
ing hole seen in the picture.
is walled up and only a
smidll-epening lefe in 3t to
keep the fire-going with
pine trée boughs. The-kilp
Lis.vaulied with bricks, and.-rr"“‘
s outside the brick- .
work is strengthened with
carth heaped against it
Thc-prgjecting upper part
of the kiln is encircled
with bamboo hocps, lest
the heat burst the vgulr.
The same place where

oni

the foregoing picture was
taken furnished Figs. 393
and 3g4. The former shows
the whele outht of the
brickmaker. There 1s the
releasable brick mold, three
bricks on the supporting
slabs, which are placed
under the mold when

' : forming a brick, and one
Fi. 264. Corsese Brckyarer AT Work. slab in the bﬂckground,

. ready for another brick.
bottem. They are about the same distance from each  The bow is seen hung up, to be handy when needed,
other and lead to vertical -smoke passages in the wall and wood ashes are in a bex hidden from view beside

Fio. 395 Axcipnt Cuvese Decoravep  Bricx.

"
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the empty s slab. The cluy on the ground 1o the right  histerical period a brick belongs by its dimensions.
IS eur ap ¥nto convenient batches for throwing inté  Thus the bricks of the Han Dyndsty he claims wer
the mold. Alter fous bricks ‘have been nmde the  of a different size from those of the Sung Dynasty!
worker tikes the pile and camcs them “to the rows 1 fear, however, that in such a system the excéptions
shown!in Fig. 3o4. would by far outnumber the rales. 1 adjoin a list

Back of and close w the bench in Il&, 393 there  giving the dimensions of 4 number of Chinese bricks
are some bricks piled up to form a stand. They show  with some foreign ones for comparison,
sEpOvVEs i .llUI]ﬂ‘ their whole length, 1o muke whmlﬁ_ the ’ o

br mo

ald is modlhcd b\' putiing cross piece

into it Shantung 1l|llhl Tw‘rll\

I

. ) kang * L 12 bz by inches
which hold a \w;ogg.n rod just the size of the groove,  pin S e benk L PR RO .
: aL: - . N + Yoy Yo .
The fimsy Chinese house walls are sometmes rein-  Chekmng }mck ----- v by s by ol inches
- . . A . . Chektang brick T TR O T | mehes
forced with wooden rods fitting into these grooved 7 hmt ______ 000 b 3% by 2% inches
bricks. Now and then, as the fanéy-takes the wall  Kiangsi brick of Han
. N . . B Dvnasty . o1y by 6 by oz inches
builder, a Wwooden .rod Is placed h(nuu‘ntiall—y _,A_i_ung Anlwed brick .. 4l by 5 by 1'% inches
the whole length of @ wall, on top of a finished Jayer. Anhwe brek of Sung i
e y . Sty L by by 3% inches
of bricks, and the rod then covered up by laying these 20 A
grooved bricks over ir. BEALITY . oo by 5 by 3 inches
- L : o . S T American | standard- brick 8% by 4'4 by 2 inches
The brickmaker in Fig. 394 is jusc reaching fur e siandurd brick Dby 34 nches approx.
wood ashes to strew over a finished brick in the mold. w2 by 6l oamg,
. . - . . - (‘- ] l R ;1 b W o ERYs l . 3 Iy n
His uncanny lock is prompted by fear for his soul, ierman medieval brick 3% 71:3 3 l_llul.}LN appros
b 3 k 35 by g5 emy

5

or at least that part of it which according o peusant .

.. . . = Chinese lu.nul beidl. .
SUPETSLHIOn s 63.311}' detached and C‘APEUTEd b}’ a 1f there were any fsed dimensions for bricks in thevarious
camerammian to become part of the piC[Ul’E he takes. dynasties 1t appears that in one or the other provinee “the “his:
. - R - torical cunscience went to sleep, and that somne brick makers are
I was ever careful to respect the beliefs of the Chinese  ne or o dynasties behing. ;
even if | could not share them and avoided taking
pictures of individuals who were afraid 10 be photo- Regarding the releasable mold (Fig. 285) the ques-
graphed. In this case however the worker had  tion may be asked, why usca collapsible mold, when
tempted fate. by deliberately stepping between camera  wet bricks can be made and released just as readily
and object and spoiling pictures. The momeatary  from a firmly #eeed frame, by turning Ihe mold. up—

resentment made me point the camera ar the picture  side down, T T
despailer and let it do its soul-damaging work. In my wanderings through various parts of China

The dimensions of Chinese bricks vary with the I saw now and then fragments of bricks, in the walls
various provinces. A Jupanese scholar has evalved a of poorer houses or inenclosing walls aroungd yards
“svstedn by which he clzims to be able 1o tell to which  and vegetable gardens which had one or more of the

b Tt

Fre, 3u6. Ascient Drcoratro  Briok.
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.side faces: decorated with raised lines/)fnrmcd un-
'doubledly in a mold. These walls \/z\;«f;-e usually con-
--structed from old bricks which a2 dug up in and
around the older cities wherevef one chooses-to dig.
Inguiries concerning these decorated {ragments re-

_vea;éd nothing more than an entire fgnorance of ‘the
matives as to their origin. They are not_now made or

*used, and 1 never saw them used in old temples or.

pagodas, but only in humble dwellings and garden :

walls. Tt seems that these fragments bea

r vitness to a”.
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Fios. 397-200. EFFECT 0F AxcienT DEcoraTep Bricks 1n Pavel Foka

peat-designs with which we are familiar in floor tiles. The shape of the bricks with their narrow sides

to their use 1
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147108, The decorations lend thenuelves exceedingly well for re-

decorated, point however *rather
n walls, - -

A

7,
7
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Y

Fins. g01-g03. Distons ox Axcient  Drcoxar
Pavets. Figs. 401 and 462 show again the firrmat
of singlé bricks found in the—debris of ancient

s ———————

T

- ] —
373 Es,oanp TueiR  AepLicaTtion I8
oo of panels and Fiz. 403 gives the designs
places in Anhwer, Chekiang and Kia‘ngs'.
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long forgotien jart of the
Chinese. Fig. 395 shows 2
typicnf'.FExumpk of such @
fragment, found
Changshu, Kiangsi. If we

try tolpicure to ourselves

near

how these bricks were made,

“=we ar bice find anexplani
tion ft‘;r the fact that some
of the present-day  brick-
makers in China, wse re-
leasable molds for forming’
cprdinary plain bricks. When
miaking these decorated
bricks a releasable or “draw™
mold must needs have been
used with one or more of its
side—pficccs carved 1n intagho
with ,the design 16 be im-
printed upon the brick, To
release the ratsed design the mold had to be opened
. and “drawn” away from the brick. It is highly char-
"acteristic of the-Chinese, that long after the discon-
tunuance .of  making such ~decorated bricks, they
should still use the same—releasable mold—now with
undecorated sides—. although a rigid mold would
ahswer the purpose just as well and gimplify the
work. N

-

) In Anhwei province I saw also a releasable mold in
use, which proved that the releasing process for mak-
ing modern bricks Is not a necessary feature, The
“brickmaker_using it had vansformed it into a rigid
mold by pailing the various parts together. Ques.
‘Honed about it, he said that he found that it was not
necessary. to opin and close the maold continually,
accordingly he had nailzd his mold shut fwas he
perhaps the Hrsy Chinese brickmaker in centuries

found in the debriy of citie,

Fig. 305.

and duy up and used in cheap walt building, as noted vader

Fig. 4qui. Axciext Decoratep Bruick, This picture shows w tvpe of burnt brick no longer
made in Ching, often found in city debris and vsed 10 bullding common brick walls,

who had the courage to break all cradition and
modify this tme-honored contrivance?

In China the art of brickmaking and the utiliz-
ation of bricks seems to go back as far as the Hsia

Dynasty.* A Chinese account treating of that period

(22nd to 18ch century B.c.) says that brick enclosures
were built over the coffins. By the time of the Han

Dynasty (206 Bc. to 220 ap) we find the art fully |
developed, as. peculiarly_decerated bricks sull to be.
“found in debris around old cities testify (conf. Fig.
" 195). No longer satisfied with the pleasing effects
which ¥ariations in bond afforded, the Chinese, at:
that dm¥, apparently enlivened whole flas wall sur-:
faces with decorated bricks, of which art we find now |
only fragments of bricks which may have been used
in such manner. Figs. 395, 366, 404 and 405 give a:

few examples of decorated bricks gathered in various

parts of Central China, and ’

the sketches, Figs. 397 to 103
show the effect which walls
with decorated bricks might
have produced. All the de-
signs have been copied from
old bricks, found in various
places 10 Chekiang, Anhwel,
Kiangst and Hunan proy-
1nces.

Whercver T+ found such
decorated bricks they scemed
an indication that the found-

ing of that particular place
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went back w the Han dvnasty. Gfien 1 have tested
it by confronanyg the local literati with the starement
"1 see vour oty goes back to the Han dynasty”™ which
was Invanably correct whenever, § had found deco-
rated bricks in the debris. Likewise-in the absence of
these the founding of the place was invariably of a
later date.

ROOFING TILE MAKING

The most extensively used roof covering in China
is the semi-circular or hollow rerra-cotta tile. Two of
these slightv: wapering guwers Iving adjacent have
their abuiting side edges covered with the concave
part of uniocher tile. Architecterally chey are called
the normal or Astutic ule. and the German in blunt
pleturesquencss all them "m?l.nk and nun.”

We had the opportunity we ohserve the muking
of the Chinese rosfing tiles at hve different poteeries
i different parss of Chekiang provinee. Of ourstand-
ing interest wus that the reofing tle-muker used u
sort of poter’s wheel, while the potter 1 these
regions from®he smallest ol w the Largest jar buih
up shis ware with strips of eluy. This stoncige
method seems strange i China, where in othér
parts of the country the fetile are has
quite carly 1o the highest perfection.

been brought

The procedure, of roofing
tile making wats essentially the
same in all the five places in-
vestigated, The raw. materlal,

ver mud, cut from the banks
of a river, or clay, cut from the
hillside,Yor dug {rom the fields,
is taken to the pottery and de-
pusited upon the ground m the
open. It is sorinkled
swater; and thoroughly worked
over by the- workmen who
tramp it with their bare feet,
but is not worked so wet that

1t would spread unduly or run,
“The worked cluy or river mud
is'then teft in a big heap on
the ground. The potrer for his
cl;lﬁl_v needs cuts big chunks
froin the heaps outdoors and
carfies them  inte his hue,
where he thoroughly  kneads
them until-he gets them into
the' pPoper  consistency  for
working.

For cutting chunks from
the big heuap of rawclay.the potter uses a bow, similar
w the brickmuker’s bow described in Fig. 384. It is
strung with a wire extending from the lower end of
ene of its long arms t the other, as shown in Fig.
4u7, where the bow can be seen leaning against the
pile of bricks. The how 1s held by 1ts top bur and one
arm of the frame is pushed verncally down mto the
clayv. The bow is then swung around with the arm
in the clay as an axis, at an angle usually not exceed-
ing go degrees, and then the arm sticking in the clay

is pulled out. Following the mation of the wire of

the bow we can readily undérstand how a triangular
piece has been cut from the heap, To cut clay with a
wire or string seems o be ong of those universal
ventions which sooner or later is bound to *oceur
to some worker in clay, no matter where, or perhaps
even in different parts of the world, as the best means
for the purpose. The wire makes, o clgan cut, im-

possible 1o artwin with o spade or ollér instrument

w which the clay weould adhere.

The tile .maker forms from the ‘chunks he has
brought into his hut a big rectangular batch of <lay,
abour g fect long. In doing this he is guided only
by his eyes. Belore the batch receives its rectangular
shape it is worked into the consistency desired by
having pieces repeatedly cut from it and then thrown

with-

v
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forcibly upon 1t Such 1 baich on the Hoor of the tile
maker's hutis shown in Frgs. 406,

On top of the bateh 'can be szen o unigue instru-
ment, 3 shee-curter with which a slice of clay, about
3% of,an inch thick. is cut frem the top surface of the
batch. This shce 1s Liud-around a cylindrical mold to
form a clay eylinder. which evlinder is finally broken
up into four even parts and furnishes four of the
Chinese roofing ules. The slice-cuter is a crudely
made athur. There
rone in Fig. gob, one in Fig. qro, and another one,
W l[ ]U‘ﬁl Llﬂ(“

are three different ones shown,

in gy

112, A other places we saw
more carcfully C{JI}.\lillLELd ones which cut shices with
great precision. but i all cases the orinciple was the
same. ’]—h(_‘ iﬂ.\ll'[]ﬂ'l(nl I]‘IJY bt’ C(_J[ﬂpdl’ﬁd [HURAN \\'(JO(]CI\
. The cross har s about
attuched o 1. Near
each end of the cross bar are the square teeth maortised

rake with onlv two auter teeth
15 inches long, with 4 handle
into square holes and @ wire is stretched between
them. Sliding this vuter along the top surfuce of the
batch of clay, keeping the cross bar
with

in close contact
the clav, the wire will cut a clay slice from the
batch ot a thickness corresponding o the distance Gf
the wire from the cross bar, which is about ‘q of a
inch.

The tub-like rooring tile maker’s mold, shown in
Figs. qo7. gqo¥and qou. 15 made up of wooden staves
like a flexible window shuter or roll wop of a desk
which are hinged upon three separate strips of stout
fubric which pass through slender cross mortises
penetrating the staves. The end staves are longer than
the others and serve as handles for the mold. The
mold, consisting thus of strips hinged together, forms
a many-jointed. Aesible evlinder, agd when stood up
on end a hoopless tub is tormed. The mold 1s stiffened
by Slippin‘? a ughily fiteng moist cloth caver over
it, 1o hold the w bulc thing toce[her Four vertical
bamboo strips equicistant from cach other, and par-
aliel to the joints of the staves, are fastened with
wooden pegs, or with wire. on the outside of the
staves, In Flg. Ir:u_ where the mold without cloth
cover is shown, on€ of these bumbceo strips is clearly
in evidence. The ubicc: of these strips is tr indent the
inside of the cliy evlinder o be formed upon the
mold, so as w0 form yuidedines wlong which the clay
T ooynder WhHen dree “will ctlsil\l brealk up into four
roofing tles. .

When the tle-maker proceeds o make clay cylin:
ders, he places the mold upen the top of his wheel.
Fig. 408, wken near Cha Tsuen, Chekiung province,
shows o wpeal dle-maker's torning wheel, The
height from the ground w the disk is 2584 inches,

the diameter of the disk is 13 inches. The top of the
disk is far withour any grojlccliun. The center post,
rammed into the ground has an iron pininserted in
its lop upon which revolves the wooden disk or
wheel, the wheel it is supported by two
braces which connect it with.a pufomtt(l crosspiege

To steady

lower down the past, about 3 inches from the gmund.

Wheel and crosspicee united by this rigid braang®

revolve together when the wheel is set in motion.

The bracing of the wheel in Fig. 407 is ingeniously
split 1o four arms, out of a single bumboo tube,
When using the wheel the worker strews. some
woud ashes upon the top dnd places the mold with
the cloth around it in the cenpter. He turns the wheel
e assuve himself that the mold rests in the center
and adjusts 1t 1F necessary. Then he cuis a shee from
the batch of dav, takes it up with both, hands and lays
it around the mold. Next he gets his shaping tool
(Fig. 412 on the left), and turning the wheel slowly,

smooths the sirfuce so as to obliterate the jomnt

Mawn ror Makivo Rooiixa Tirs, asp oa Tiee-
Marrr's Povree’s Winkel,
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o gormdd when 111& clay 15 laud around the mold. The
I \vhed does not pul\c more %CL or feur revolu-
’ ‘ uor}é to/accpmplmh ‘this. One m revolution of the
/ W l{eel .md’thé’ cuttmU g’mgf;, Fig. 412 in the center,
’, is a?rphed o cut off tl)& unéven Hop rim and then the
/ mold

fe’l:ﬁ the wheel and’ arrlézi/m the yard,/A ficture, of
/ u(rh i d rying, yafd is gl(en in Fig.

oand 411, -

thé nibld, ‘
' the, cylmdcr md. f_:mnlv swithdrawn. thn»ﬁu }IH He

Pt d,r\ m\thc SUB. T[l wuhdmwmg the clbtk
thé workef reaches dewin into the cy! Hinder| JL&Is hibld 7
of the LlO[H at the bottom rim Lmd pulls it }ut- gfnivl
To prevent the cvlmdcr from mxmg- in cmrmk,

Frc. 408, MoLo ror Makine Rooring TiLes.

dwith the wet d.lv cyli et sticking fo it ig lifted

) hé\,t ;hc mélf.i % mﬂm}loudv colldpsed/by turnmg ,Lerml l,ma, been mude to filt-a kiln. Before being put
< the Lwc; prolutmg Eng s’td\*ts towards the ccntcr/_if/ i the "kiln the cylinders are broken up into four tiles.
‘..urr)eui) )n; rhc “mold is m,{}ful up, 111,51ch T]w/worlxma.n takes the cylinder between his hands,

%. . cloth 1§\ph led out tht L)lmderm Hm’s’hed 1d/15 /lfef[ .,,/thr: C)[ linder inward with the gesult that it collapses,
vyu \brfedL'

! 'ﬁe‘émdc lines. Four broken segntents, finished rool-
| ing ,nlcs,, produced by breaking up one cylinder, are

releasing process, a bamboo hoop is put over it just
pf‘c"vious to withdru\’ving the mold, and left there
until it is needed for the next cylinder, A cylinder
with this bamboo ring can be seen on, thc lefr of Fig. .
410. N

After"a -day the cylinders are hard enouwh o be
piled;on Lop of each other (as scen on the left of Fig.
4f0), where they await the time when enough ma-

féach palm over one of the impressed lines and pushes

ing ‘into four concavesegments, cxactly along

sholmlvn in the forcground of Fig. 411.

Al some places the enterprising
ule makers have their ¢hop. or trade-

mark embro,idercd four times on the
cloth slecve used in muking the dles.
The result is thae the mlstd lines of
ihe embroidery leave their imprint
an the ules. :

Three of the tools of the tile
maker are shown separately in Fig.
412. The shaping tool on the left,
usually. made of wood, is here of cast
“iron with asockét cast at the back
to receive the wooden handlé. The
gaugé in the center, for citting the

Jop rim of the clay cylinder consists’
of a piece of wood with a slot into -
which is wedged an iron pin. The

- third object 1s a simple slice cutter

without a handie. The pictures, Figs.

411 and 412 were taken at Teh An,

Kiangsi province. :

_. LIME BURNING

The use of lime in modern Chi-
-nese bulding constructien except in
areas where European influence had-
made 9fself felt is rather restricted. It
is used in small quantities in brick
and these are built only by
folk. Closer inspection of
pagodas and old. city walls revgdls
that in olden umes pure lime was
generally - employed for mortar. It is
evident then that only economy re-

walls
richer
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stricts the wider use of lime at the ‘present
e, - . ' ) .
The Chiness mcthod of burning lime is
cumbersome and yet the resulcant product is ali
that s o be L\pCC[(.d from the best of lime, A
kil isused, but it is not a permanent struciure.
Itis bmlt up for the occasions and after burning,
d\.mohshtd to recover the lime. Fig. 413 shows
the general aspect of such a kiln. Preliminury
to building the kiln, litde cones are formed by
mixing clay and sifted coal ashes together with
water. The ashes are taken from previous operas ¢
tions of lime burning and are apparently incom-
pletely consumed coal dust. The cones which
have a diameter of ubout ¢ inghes andja height
‘of 4'4 inches are roughly formed. by hand-from
" the mixtyre after it has [h()rouuhly been trodden
out with the feet. In some parts they are slightly

"fire is kept burning. This platform has the
nature of the hearth of a bakeoven, asa thaiched
‘hut s raised over it which copﬁnes the’ Heat,
In Changshu, Kiangsi; where the pictures werd!
taken, this preliminary baking is dispended with,
and the cones are' merely allowed to dry;in the {
~sun. From these cones a large gircular wall is
formed upon the ground and the included spuce
filled with a laycr of coal dustwhich is succeeded by .-
a layer of lime-stone. Over the first circle of the’¢ones.

o
another is formed, and the enclosing space sxmlhr]v

filled with a layer of coal dust and another of lime:
stone. The circles of cones are held together by im-
ported iron wire. This was/ formerly done with hoops
of bambeé. In this manner/the kiln is buily up untilf
it reaches a height of about 8 feet!/The shage of the
kilin is an inverted truncated cone. The fire ‘hale,
which can not be seen in the picture, is a small treﬁch
in the level ground leading from the outer-base of the
kiln ipward to the center. A wood fire is.built. in this
trench so as'to start the burning/ before the kiln, has
been buile tb its full height. Ag;the burning / p/roc&ds
the building up of the fud layér and limestone is con-/
tinued, until on the fifth day of burning, the kilp is
finished. After this it is kcpt burning for two more
days, when the process i considered complctcd The
fire is then quenched Avith many buckets of water
-poured on top of the Kiln. Tf a heavy wind is blawing
upon the kiln whileAn action, the more or less orods
structure is protecjuéd from its blast by abamboo mat
tied to the kiln side as shown in the picrare.

After the ]\1]11 has cooled sufficiently, the workmen
begin to demolish it from the top down to recover

foe

- the_calcined linhé! sibne, For c.}ch heat this kind of
l\gyﬂns to:be dlsmfmtlféd Thc wires are removed and!
‘circle after circle 1s broken up with hoes,;and the
rubbish thrown down/upen the ground, Thc pieces

df burned llme are gathcrtdfand put as1dc on one pile, /

the cones which ‘are now humcd fnurly hard .zre
dumped nearby, and the asth aye/ ysed for Eormmg
new;-Cones, Fjg;, 414 shows the /dismanfling of this
typé’of temporiiry lime kiln, The picture was taken
at the same’ plauf: as Fm 413,00 Changshu, Kiangsi
p/m\mce There ‘are enbrmnus refuse heaps outside
the city, partly the result 6f lime hurmnq and partly
debris from the, manufacture, of sulphate of iron,
which has ﬂsefbu:n carried on’ in "Changshu for a
long time. The dumped canes of the lime kilns largely
“crummble 1In the course of timc. But. séme of them
which were more cxposed o the heat of the kiln than
others, becorne s hard as clinkers, and are collected
by the thrifty Chinese to be utiized in building en-
closure walls, and walls for houses. Fig. 415 shows

" a house in process;of erection and the mode of using
« these cones. This house stood about a stone’s throw

from the kiln depicted.
The process of burmng lime in the circular kiln
s undoub[cdll old. That coal, apparently some easily
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powdered sort of stone coul, 15 wsed must not deter glow and gi

ves ofl o powerful heat In sorme places,

us from believing s According w citations by M. notably in Kwelchow, Szechuan and Peking, a sim-

G. Pavthier. the e
of .« Marco Poldy {Paris
1805), stonc coal was in
use 1n China before the
Christiun era, and Marco
Polo " himsdl speaks of
the extensive use atl over
C;Hhu.\_' of ¢ kind of black
stones  dug  from  ihe
mountains  and  burned
like firewood. The Chi-
nese sobved 10 their own
peculinr way the probicm
of how best w4 this
fuel, as | had many o

poriuniiies too noiide i

“Chekiong and Kiangs.
Pl &

The powered I

S A

mised with chav and with
the addirion of waier the

whole  mass v formed

e pestes Iy this mons

condition 1 s pur upen
i i

a wond-re where b

It

reschly .
very slowlv with o red

arned oditor of a French

edision ilar mixvture is placed inte molds whenee 1 Issues as
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Wantsai, Kiungsl, we saw lime kilns
very similar in construction to those

home, Agains the slope of a hill,
beskle m-roady the kiln is built of
stone, open on top and with a firing-
hole below. The fuel used s stone
£l which is abundanty found in
#he neighborhood. There 1s -con-
sequently no dismantling of rthe kila
a5 -observed clsewhere in Kiangsi-—
Lime 15 used in grear guantities in
the paper making industry, which is
carried on’ extensively farther dp on
thé wooded mountains which form
the border between Kiangs: and
Hunan.

Chingse literature furnishes data
which indicare that lime was first
burned from shells. In describing a
remple of the Hsia dynasty (2205 10

— e 1766 six.), the Klao Jung Chi, a
briquettes in the shape of truncated cones. These historical trearise, relates that lime made of sheils was
after being dried in the Sun are ready w be used for  used in crnamenting the building. The derails of this
fuel. o process of producing lime are not given, bur after

"The tvpe of témporary lime kiln is however not the  4omo years a primitive way of burning lime from
rule in Cl:linh. On our way fron}d Yuanchow o shells is still carried on, on the sea.coast bf China, a

Fra. g14. Disyantiivg » Teawrorary Live Kox
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A e N




SHELTER
process which 8. W, Wilbams describes: “Shells are
Dburned imeo hmc m a space enclosed by a low wall

ten or twelve feet across, in the middle of which a

.

been analyzed and show an unusually high amount
of phosphoric acid. The mortar cantained besides
sand and ‘pebbles, suail-shells 'Which had been in-
hole communicates underneamh the wall through o completely caleined,

passage t the pit, where the fire s urged by a fan - . s

turied by the feet. The waod is laid loosely over the
botjom of the area, and the fire kindled at the srifice R )

in the center and fanned into a bluze as the shells Cement House Walls—S. W. Williams describes
are rapidly thrown in undl the wall is Alled up; in Chinese cement (a7 chuen or sifted carth) as a com-
twehrehowes-the shelly gre calcined. Toward evening  pound of decomposed granite or gravel and lime

VARIOUS USES OF LIME

—— —--”5 an s
P a1 -
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Fic. 416, Waopes Frastuwork o & Tesete ¥ Coukse oF CONSTRUCTION.
B

e ,

scores of villagers collect around the burning plle, mixed with water, and sometimes a little o}, of which
bringing their kettles of rice;'or vegetables to cook in  durable walls are made by pounding it into a solid
the fire thus furnished them. The lime is tuken out ~ mass between planks secured at the sides and elevared
the next morning aid sifted for the mason.” The use  as the wall rises, or by beating it into large blocks.
of a fan wrned by the feet instead of the highly When stuccoed und protected from the rain, he says,
efficient box-bellows makes it secth probable that the  this material gmdually hardens imto stone. I have
~complete process has been practiced thus without  never seen this, personally.
modification since the dawn of Chinese hxsmry, until For Preserving E‘ggiml:é,gs are preserved by lime
the present time. if it may be called a preserving process. Fresh ducks’
1n Pergamos, Asia Minor, lime was burned from egygs are envcloped with a paste of straw ashesy salt
the shells of snails about 200 s.c. Such at least are the  and slacked lime and then covered with rice husks.
indicaticns from finds of old mortars which have After remaining dor thirty days in a sculed earthen-

o
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ware jas they are réady for consumption. The white
has hardened. become dark green in color and the
volk has turned into a dark brown jelly-like mass.

fied eggs which have started the popular miscon-
ception abroud that the Chinesg eat rotten eggs.
For Making Sulphate of Iron ~—In the manufacture”
" of sulphate 8f iron the concentrating pans of cast iron
are smeared with lime to protect them from thc
Cofr()\l\t lLU()“ ()t [hc l.()ncent"..‘lcd l.lqu()r.

r Dyeing—The dyers use lime to stop out
smmlcd patterns on the cloth, which should not he
calored by the dye. :

For Paper Making~In paper making the bamboo
fibres are converted into pulp with hmc.

For Tanning Hides—Skins are tuwed with lime
to form the poor Chinese leather. The action of the
lime is nor sufficient to convert them into real durable

3

N - leather. '
A For Putty —Puuty for caulking is usually made of
N a mixture of wood- oil and lime. R

For Water-Proofing Ropes and Fish Nets—Very
. often fishing nets and ropes used for the sails on boats

£

It is these preserved but discolored-though not putre- |

are made waterproof wuh a mixture of pig's blood
and lime. .

For Embalthing —A layer of lime is usually placed
in the coffin béfore depositing the body. Ac best this
is anly a temporary preventtive of o rapid decay.
I could not find sut how old this custom is. I suspect
that the so-called Han-jades discolored from leng
interment have undergone a chemical surface change
from the lime in coffins. Otherwisc it would scem
strange that such a hard and densely fbred stone
as Jadcite and Nephrite should be considerably
affected by merely heing, buried in soil, be it moist
or dry. ) -

BUILDING CONSTRUCTION

Ordinarily Chinese building conéth}cfion is very®
primitive. The most substantial buildings, which have
endured for many centuries afe the pagadas. Here we
have solid masonry constructjon for the greater part.
According to locality, wherg the maternl could be
casily procured, many_of them are "built of hewn
stonc. The reason for the endurance of the pagodas




btick or stone, until the circular opening
so small that it can be closed by a round slab . abour
two to three feet in diamerer.
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- .
lies in the massiveness of their construction, and the
freedom of their walls from perishable material.

"Weood has usually been used only for balconies, stair-

cases, and floors, and many a pagoda is standing
where all these accessories have become a prey fo
time, until onlya structure remains like a huge thick-
walled cylinder perforated by windows or doors

which formerly led to wooden staircases, from story

- -
to stofy all the way up. In some pagodas the stair-
cases are contzined within the wall, thes steps are of

G
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Box Boxp., Mape
wirne Briers o Two INFFERENT Suras,

Fie, 418, Curxese

§tome or brick with a slanting arch everhead. Very
often the various flooss are supported by circular
vaults formed by stepping inward each course of
has become

With all this knewledge -of substaniial construc-
tion, toe substantial in many
that more care has not been expended upon other

0 1
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Fig. 419. CuwEsE Box Bown. Bricks

ArL oF Oxz 81zE are Usen. The sketch

Jhenvs a section of a wall with an -+ .
abutting lintel.

buildings such as temples and dweilings, to make
them more enduring. Wooden construction is uni-

versal. A finished house with brick walls is usually *

very substantial looking, it will, however, not endure
any longer thun the wooden beams will hold out,
upon which the whole structure is supported. The
brick walls usually only enclose and fll our but they
do not support any structural parts.

In reviewing the process of buflding we have to
start with the site. For safety’s sake people cluster

cases, it ls surprising -

Fit. g20. Crunese Cross Boxop,

together 1n citles, towns or villages, and ngv houses.
are usually built upon grdund where at (1??2: rime or
other stood some habitation, destroyed by fire, flood
or decay. Chinese houscs never have eny cellar, and
removing debris, levdlling the ground, and placing
the pedestals in their proper location, is all that is
necessary. The arrangement of the houses is very uni-
form, and the pedestals serve af a guide for the

"cojumns which define the dimensions of the differ-

ent rooms. The owner is usually én charge of the

Fis. 421, Chivese BoSp row Fouspa-
Troxy Wares at Tintks EXPOSED 30 THE
Onruss o WATER IN INUNDATIONS,

entegprise. ‘He buys all the material, such as swooden
heams, bricks, roofing tiles, lime, and hires the work-
ing people. o - o
Plaster and lath do not seem 1o be a Chinesc idea.
Partitions are built of brick, of wooden or.of plastered
bamboo watde. In the half-timbered constructien of
Continental Europe, the spaces between the beams
were spanned with interwoven willow matting, and
then plastered over from both sides. Lath plaster
developed later from this medieval process. The Chi-

A : .
: ~
T4 E ——
E [C —
Fia. 422. Boxps For Founpartion WaLrL, Vari-

aTiox ar Fige g2 Usep—ror 1 Sanme Puk-
: POSE,
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Fio. 423. Svterrep-1y Bricr Arch,

nese plaster 1s paper and hime, or cay and lime,
usually covered -with a coat of whitewash. Wooden
partittons are often covered with wall-paper, ordi-
nary white Chinese paper, pasted with paste of wheat
or rice flour. Of late the Chinese have developed o
tastz for "papering their rooms with foreign news
papers. Ceilings are of boards, if the tent shaped
garret space above the flar ceiling 15 utilized, .other-
wise woven rush matting is laid across the rafrers,
and pasted over with paper or the space is left open,
afferding a view of the inside of the roof.

The floors in the poorer Chinese houses are mosaly
of soil pounded until a hard smooth surface results.
Such floors after a number of years become an asset
in the Chinese household which can. be turned to
good account. The producers of salipetre buy up the

surface lavers of mudfoors, which have
heavily charged with nitrates,
until they show a whitish eflorescence, an

“hecome

indicaticn that they are ripe and will yield
the coveted calcium nitrate. A more elab-
orate flooring is made of Chinese cement,
a mixture of lime, clay and sand, beaten
hard and made waterproof as far as |
could learn with the shippery substance
leached from a certain plant or bark. The
finishing touches of such a foor are to
mark the surface with lines crossing each
other at righr‘ungles, which gives the
appearance of a Aoer covered with square
tiles. The background of Fig. 332 shows
such v coment Hoor. Square brick tiles, or
Hagston s, whi‘ch the cement floor ifmitates,
are actually used for paving at umes. This
is a4 more costly process and can-be seen
in “older buldings or temples where
throughout much more care has been ex-
pended. In the same way ordihary bricks
serve also for paving occasionally, other-
wise, where the locality yieldsthe material,
slabs of limestone arc used, :
Board floors are usually found in the
hedrooms, and in the shops behind the
counter. Boards are always sawn, never
riven. The beards are laid butt to but,
and rest loosely upon the joists. At op-
posite ends of the #oor a wooden beam
" passes’ over the board-cnds to keep the
boards from shifting. This is a slovenly .
way of fastening boards, but a fair sub-
stitute, in view Qf the disinclination to
nail boards down*to the joists,
As described under Fig. 313, rough hand-rolled
briquettes of partly consurhed coal dust mixed with

Fig, 424. A Cronesse WHELL Screew oF Open Brick Worx. The

Chinese are to this day masters in forming pleasing panels in

brick walls of open work,  The panel shown is built entirely

of bricks the pattern being formed by leaving spaces between
some of the bricks in regular array.
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Fie. 435, A Cmvesg Waln Screen or
Orex Tiie Work, A square or reclangular -~
opening in the wall is filled by roofing tiles
arranged  synunctrically to form a design
withyregular open spaces.
-5
!

plastic clay in the shape of rounded wedges or cones,
a‘by-product of the lime burning process, are utilized
for building walls of houses. It should be notced,
that while the cones set in horizontal layers in the

Fio. 226, A Cinvese Wari Sonsex o Orex Tioe
Work, More claborately  designed  this “serven_fills

*also a rectangular opening in awall with reol-—.
ing -tiles svinmetrieally arranged. - A

kiln, Fig. 413, ‘areall ulied-to_the lefr, here, in i_his-
“house wall, Fig. ¥t3, they tilt alteriately to right and
lefr, with much wider intervening mortir Jeings.

the use of burned cones, the by-product of
lime-burning, shows alse to good advantage
. various principles pecitfiar to Chinese build-
ing construction. The building is usually
started by placing.on the ground in their
proper place the foundation bases for the
upright beams which are to hold the roof. ‘
By consulting Fig. 279 and especially 249, 1t -
will be seen that 1 square stone 1s embedded, .
in the ground-and on this is placed a glob-
ular stone from which rises immediately :
the wooden beam. The bea’m?. are connected;
by crosspieces which are always horizontal
znd 1n this way are forméd the trusses so
peculiarly Chinese, The roof is laid and
completed before the builder proceeds 1o
any other details. These structures with the
heavy tile roofs look exceedingly precarious.

The walls are then buil: ail around the - Fic.

“went w spend his declining

Fig. 415, primarily serving as an illustration™far  Yenchow. and in memory of the imperiabayall which

structure, meant o enclose but not o su‘;g‘%aort. This
is the usual custom, bur rpofs resting on walls can
also be seen in this land of contradiction, especially
where timber is not to be had, and there are many
such places. Another method of wall construction is
to fill out the spaces between the beams with inter-

luced bamboo strips and plaster the latter botly inside -
< b ) o

and out, leaving.the beams, however, exposed. This
gives the pleasing eflece of half-timbered construction
which we pointed-oue ohethe left of Fig. 1.

In many parts of China the towns and cities are
stll surrourided by walls and the gates are closed at
nightfall as in medieval times. The walls are usually
built of bricks. The plan of construction is to build
two face walls or enclosing shells, leaving an open
interior space filled -with earth exgavated in digging
the adjacent moat. There are no connection-ribs be-
tween the face walls, but they are ﬁsuaHy built glant-
ing so that the base of the complere structure is wider
than the tops The top is flat, usually not less than
six feet wide. The Guter enclosing wall is carried
higher w form a pacapet, plain on top or embatded,
and pierced with embrasures, To embattle in the
shape of 2 flower, two steps up, two steps down scems
an imperial prerogative. I saw it on the city wall of
Yenchow, in Chekiang province, where Marco Polo

; \prw;d on his way home, and as told that only in

Narking-and Peking, both imperial cities, this design
is+ised on thesvalls, An old scholar, after many years®
service at the court, "€thacating the young princes,
f years.ay his home town.

425, BRICRLAYRR'S JOINT-STRAIGHTENING Toor AND TROWEL. *
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Fio. 428."Brick Mason’s Seacise TooL.

he had seen daily for such’a long time, he adorned
the crest of the wills in his native city with the flower-
like design. Through some malignant knave news of
this presumptuous action reached the court, and the
result was a mandate from the emperor, asking the
unfortunate scholar to either remove the cry wall or
else himself. He chose the latter course und saved the
town from humiliadon. Henceferth Yenchow was
allowed to retain the distinguished embarttlement to
tell of the old scholar's noble self-sacrifice.

It was the duty of the country people to keep the

city walls of their district-town in repair, and the
various districts in turn had to keep,in good order
the walls of the provincial capital. This arrangement

be built of red sandstqne, if it happens that such

charge of .let section. To the righe md left then may
follow sections of bricks, one perhaps with enor-
mously large bricks, an indication that the people whp
furnished them made ordinarily use of adobe brigks
only, and when called upon to burn bricks made
them of the size they were familiar with. A difheulry-
would arise in such a case from the fact that the un-
usually large brick thus - furnished® would not get
baked through to the core. This difficulty I have seen
overcome by the simple expedient of having the brick
perforated through its longitudinal center, pechapt by
pushing a chopstick through it befsfe it Wwas baked.

Another fact of 1rcheolomca mterc"ﬁ@ﬁ‘is that the bricks

__.very often’bear the impression of ¥%seal, giving the
is reflected in the walls chemselves. One section m\-}y"

date and name of the district whicl f%trmshed them.
For the Chinese this was a safeguard to prevent the

stone, dbounds in the district of the people who are in wheft of accumulated bricks previous toslaying them.

P

Anv-(Jhlnqse building - is
erected " in about the way
shown ian Figs. 416 and 417
picturing the framework’of a
new temple which was being
built in Changshu, Kiangsi.

+ Waooden beanis rise up to
carry -the whole  superstrue-
ture, and in that service are
weakened by fumerous mor-
tises to “horizontdl
members_for the support of
+floors and the roof. The up-
rights ‘are not even anchored

ground, they
merely upon stong or brick

. pedestals. The, most notable
fault is the absence of any
wind-bracing, and the utter
dtsregarduof the principle that ©
a bcam i never stronger than

e - s A

receive

in the rest




s smallest crosssection. For instance a fa
decorative feature of the main hall of a buildi

can De buil without a bit of iron, such as
hinges, clamps, cte. entering into e constru

more foreign nuils. Nevertheless nails do not®d

upon as a time saving shorteut, since the or
Chinese method of " wood -bracing by mear

Fic. 330

&
2
YOrie

ny, is

the stringing acrnss the lofty ceiling an enormous

beam, which is,at each end, reduced o a ridiculously

sl renon. and mortised into an upright column.
Another interesting feature 15 thar Chinese houses

nails,
crion.

The modern miluence s, however, making Jeself felt
in this respect, and the carpenter uses now maore and:

vance

him over furmer methods, and must be rather looked

iginal
s of

. Brickiaver's Tuowit.

wooden and bamboo dowels and wedges, was, al-
though a more tedious, nevertheless 2 more enduring
way of uniting the various members in building con-
struction. . :
The several layers of horizontal beams, one above
the other are 1o give strength, for floor supports, or
the support of -the roofs. The roof trusses are also
quite unique. The weighe is disiributed, and directly
carried down in a vertical pressure upon the support-
ing horizontal beams, and.only in these trusses have
we an indication of rrinngular windbracing, not
adopted consciously as a sound n¥hanicul principle,

, but incidentally, formed by the oblique slant of the

.

roof.

s L.
Fieo 23, Prckiaves's T‘gmw;-,L Vamery Usep v Kiavesi Provisce. Hovant ix KuLisg axp Now N 1ne
MercEr Muscuss. . l

o
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Fi6. 43

. Ordinarily dwellinm
: ~—__with, accasionally,

sieeping qlariers under the slant-
i[}g'"foof_ reached by a ladder. Stairs Whengver used,
are simply made;-owo slanting beams hold between
them in slots the pl{;mga"[iq&rds,fpr the steps, some-
times the step boards are murtiscd“i'ﬁ'tt‘j'Lhc.b_cgms.

temples one sometimes sees immense columns of
hard wood. and even now temples, for new <con-
struction or rebuilding use hard wood, if it so happens
thai the temple property comprises stretches of wood-
land whese growth has not been disturbed for
centuries.- Whenever [ saw on my travels clusters of
gigantic trees. | could be sure that they belonged
aither to tehples, or were shading some old graves.
In either casc they are not counted upon for vuli-
Larian purposes. ‘

The umbers for Chinese buildings are dressed by
hand on the ground. The mortises and tenons are
“made with chisel ‘and harmmeér. Whole sides of the
framework are assembled at one Sme and; with the
help of many people raised inte perpendicular position

Fie. 433,

houses have only one story,”

The building marerial is mosdy soft wood. In older--

+are prepped to stay in place. Other sections, similarly .

jong and thc, surface resting-on the ground 12% inches long and 4%
1' P graphed in Kien Changr

2, Woopexy Raxiarer Uskp 1N Maxino CruveskE Composrrion Pavisests.

raised, are roped to adjoining ones and then united
by horizontal cross beams to remain permanently in
place. It is always a great concern of the Chinese 1o
have the roof finished as soon as possible, whereupon
the rest of the work can leisurely proceed. The roofs
in the two illustrations, show the madern inflience.

“They are being covered with boirds 1o make firmer

foundat.ibi‘["'ﬁ)r-—thg_ngoo‘ﬁng tiles. At right angles to
the ridge of the roof following the slant downward +
from the ridge to the eaves, are placed parallel rows
of wooden bacs, at a few inches distance from each
other, to form un adeguate resting place for the
curved tiles. Row after row of tiles is placed with the
convex side downward, and ths contiguous upturned
edges are covered by a row of tiles with the concave

side downwards, their edges resting in (He gutter

formed by the tiles first placed. Needless to say, each
ile In one row 'lW'iys overlaps the next below it. To
kccp these rows Trom getting inte motion, and slid-
ing down the incline of the roof, the pitch must be
rather flar, and as an addidonal safeguird the roof is
made to curve upward slightdly towards the eaves,

Woopry Bats Usen 1v Beative Down {Soripieving) Lm\n; Comreosirion PavemexnTts. The smaller one is 19 inches

inches wide, The l';rger one is 2 feet 8 inches. Photo-
Kuangsi, : 6
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Fie. 4340 Bamson s Maprrr Usep oomn Inease
CThe length of this Bamboo Knife, for markimg the cement
: lengih of edge 14% inches. 1t was

resﬁlting in thmt graceful curving sweep so character-
istie of Chinese roofs.

A unique feature 1s thar the whole structure rests
as it were on sults. a construction thought w have
been derived from luke dwellings or the similarly
consiructed huts found in the Maluyan Archipelago.
A very practical reason for such construction how-
ever, is thar it enables the dweller to protect the house
much easier from the inroads of white ants. - This
destruciive pest must come through the ground et

»

TR
Drsoomarive Jorve Lives s Cioxese Coseosimios P

foor with intersecting lines. 15 21 inches, width
photographed in Kien Chang. Kiangsi.

SMLNTS,
inches,

1w the wood, and the columns in Chinese h}ouscs. as
they rest upon stone or brick foundations dre there-
fore not within their rench. Sometimes drough care-
less placing of wooden partitons reaching to the
"ground contiguous to columns, a bridge is formed
for the white ants and the whole house endangered.

As we see from the pictures the next step, after
the framework is up is 1o build the enclosing wall or
liﬂing between the posts. This outer wall may contain

windows, but usually the Chinese prefer not to have

/

'
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any windows on their outside walls. There 1s always

sutheient light from them.
A main door, and sometimes a smaller one, if the

a judicious ;zrr:mgcmem*nur[s on the inside of the
building and the rooms g

area 1s extensive, such as we would call a backdoor,
connects the house with the outer world. If a small
vard is attached o the house, a high wall encloses it.
This latter wall is indistipguishable from chat of the
rest of the buildings; and, from the outside, it is im-

possible to tell whether a part of the house 1s behind

it or only a vard.

BRICK BONDS USED IN BRICK WALLS

As far as bonds in the laying of bricks are con-
cerned. the Chinese have an interesting variety. Be-

sides the bonds we are familiar with, the Chinese

make use of a few others, The one most jn evidence

is wifat one might style Chinese box bond. It 15 an-

economical placing of bricks in walls which do not
support any superstructure. Fig. 418 and 419, give
typical examples. -

In.England the introduction of bricks came from

=3 -

Fic, 436, A Cmi~nese House

the Continent as the names of Dutch bond, Flemish

bond, Duich tiles, Dutch clinkers, ewc., sufficientdy.

indicate. Whether we can make the same deduction
by inspection of the German names of some of the
bonds, as Polish {the one called Flemish in England)
or Wendic, to indicate that they peint to the country
of origin, or source, whence the .Germans received
knowledge of them, as yet remains dn open question.
I zhink it is not without significance that in the old
Tousatia, the lowland of Northern Germany, after it
hid been wrenched in bloody strugeles from the
Wends in the 1oth century, arose agperiod, in which
the building with brick* was brought to grear per-
tection, This apparent spontanevus arising of the art
of building with brick in those parts, and its speedy
development into excellence, as exemplificd in the
cathedral of Lubeck (ca. §160 a0} is puzzling, and
still awaits satsfuctery explanation. ' :

In Fig, 418 use is made of bricks of two different
~thicknesses, the other dirhensions being the same.

Usually the wall is started with a few courses of
stretchers of the thicker kind, and then follows a
course with the box-construction made of the thinner
bricks. Headers laid on edge pass through the wall,

BuirT ofF Pisié pe TERRE.




and breiween each nwo of than are land, dso on edee
and Hush with the outer faces of the walll two of
these thinner bricks, exposing their largest or side
Cesurface o vidw, that i, one an each side of the walll
Thus boxes o spaces are Tormed, which are closed up
on wp by the next course of thicker siretchers,
A bond of very pleasing and harmonious appear-
ance 1s shown i Fro gaa0 o might be called Chinese
cross bond. In each course there are always three
stretchers fotlowed by o header, and inthe next upper
course a header b5 abwas s coatered above the middle
onie of the three siretchers 19 the course below. The
shading has been added 1o emphasize the pattern,
There 15 some sinubarivy bevween this bond and a
German medieval one tfrom the Brandenburg Dis-
trict)called “Markisch™ or "Wendie In this always
a header follenws in vach course after two streichers,
and above and below the header, s placed the jomnt
of the 1wl stretchers.,

Fig. 421 shows o bond which is used sometimes in
walls which mn inundations have to withstund the
onrush of water. Here o course of sretchers is fol-
lowed by a course of headers siood on edge and the

A

-
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courses ol stretchers break joints with one another,

i other words, the jomts of the second stretchier course

come in the middle bevween the joints of de first

This constractionzis unosuatly rgid and as Lar as 1
kinow has no paratlet in the Western workd,

s

Freo 372 Freasoe vor Mawive Praooe Trere Wanns,

Fir, 423 shows also two types of very rigid bonds
for foundation walls. The upper sketch shows three
stretchers, one ;1bm's the other, followed on either
side gegh o header stood on end. The lower sketch
has ugt‘ilhcr side of the three stretchers, three headers
stood on end. T building up courses the headers
stood an end are always placed in the center of the
stretchers below, .

Fre. 438 Woonpny Forar axo Rasesove Stror Usep to Mune 1 Pof ope Teere Waee, Here Seay Pawrey Buoern, Rusniye
av Ty Srtoxe Fousparviox, :
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Fig. 423 illustrates one method of building a brick
arch. "This type of arch, usually called a step arch, is
formed by drawing the courses of bricks gradually
closer wogether stepwise until they meet at the top of
the arch. The arched opening illustrated is the fuel
door of a stove used for heating oilseed before press-
ing. The photograph’ was raken in Lee Go Gao, a
small village near Ningpo, Chekiang province. The
plate is of interest because it furnishes a simple ex-
rample of the style of masonry frequendy found in
Chinese pagodas especially in window arches.

Great skill has been shown in building pagodas
ever since the Han dynasty. Various books give 250
an. as the date when the first pagoda was buile in

China, at

Nanking. Chinese

records T however  enumerate
among the various occupations
during the Han  dynasty a
“builder of pagodas” and we
may assume that pagodas were
built years before the date given
above.

In Chi Chow Fu, Anhwet
provinee, u little way out of the
East _Gale,‘ 1 saw a p;lg(:d;r; dat-
ing according to local tradition
from the Sun dynasty (9bo-1279
a.p.). It is built of bricks measur-
ing 15 by 7 by 3% inches, and
laid in pure lime. Each of the

. seven dome-vanlted
and cach vault has a hole in the
center of the dome. Standing in
the lowest story ane carr look up
through these successive holes to
the very top of the pagoda. The

stories  1s

stairs run up in the wall of the
structure. The arcular vault is
formed by letting each row of
bricks extend 4 little bevond the
one immediately “below it, and
step by stepsthe circular inside
wall is drawn in to form the
" vauli, until the opening at the
top is about two fest in di-
ameter. In a ruinous pagoda, .
where the interior layers of a
heavy werer exposed, 1
noticed that the courses crossed
each other diagonally, a very
sound principle which is made
use of in’ Germany for dykes
and fortfhcation walls (called Serom or Festungs-
Verbund}. )

The arches of the windows and doors of pagodas
are sometimes huilt semicircularly without centering
in the same way as the Egyptians built them of old,
and stll build them today (Flinders Petrie). Two
men, one dn each side, have te build on such an un-
supported arch until their work meets in the middle.
The horseshoe arch of Meorish architecture 1s: also
found in China and may have been necessitated by
building arches without cehtering. The rather steep
sides ol such arches seern to confirm this. Ar least for

T Quotal in “Yyan chien lei han.” Cyelopedia of Kang Hsi,
171 AD.

wall

Fic. 439. Two Mex Ranmanse Eartd IsTo 4 Smirtasie Woopey Forsf, 13 BuiLbise a
WaLL or Pisé pE TERRE.
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China this 1s very probable. for

. 238

we find now and then perfeat
horseshoc archies in old Chinese
pagodas of the Sung or Ming
dvnastics in  the interior  of
China and there 15 no evidence
that centering was used, One
notabic cxample 15 the pagoda
in Ningpo which it is sad, was
butlr in Ggh ap,

As the houses in Ching con-
sist mainly of 2 {rumework of
wood, and since the brick walls,
if used at Al onty Al out spaces,
amdd o ot support am of the
“constructive  framework,  very
lirthe care 1s expended o manu-
Tactunng bricks, wnd in Laving
and cementing them.. i

The, 1ools ol the bricklaver
are the trowel, the hammer. and
an instrument for properly form-
g the Interstices berween thie
Bricks and rumming down the

cement, namelv. the joig

strighiening ool Rere shown
in Fryg. gam which looks Tike a
cleaver  with an wnsheathed
handle. The whole length 15 13
inches, and the widdh of che
blade 3 inches, while the tanyg
s valy 1 inch wide, The thick-
ness 15 1 o6 oanch, and the ma.
terial ren. To shute bricks in
laying them, so as 1o form even
interstices between them on the
walltop, the tool is held in &
vertical  posinon, edge  down-
ward, and fvreed in between
vwo bricks, when a slight metion sideways will casily
push one brick aside from its neighbor.

The wther ool shown in Fig. g27 {wp) is the
bricklayer’s trowel. Tt is used in the same way as our
bricklavers use the sume twol for raking the mortar
from a wooden bucket and applying it to the bricks,
spreading it evenly and catching what cozes out from
the joints. The blade of the trowel is of steel, 814
inches long, 3 inches widk at one end and 2% inches
ar the other, wich a uniform thickness of 1716 of an
inch. The handle iy riveted to the blade. Fig. 327 was
phatographed in Shanghai.

. Fig. 428 represents another example of the spacing

Fre. 340, Brmmmineg a4 WaLL oF P'sg px Terre aT KuLing, Snowixg THE Postrioy axp.
Exp Locxing oF 1HeE Forst axp Oxe of tHE WalLrp-ly Winoow Frases,

wol deseribed under Fig. 427, It was photographed in
Fuchow, Kiangs: provinee, and proves that this type
of tool is not confined 1o Shanghal.

The length of the instrument is 13 inches, the
length of the dull edge 0 inches, and its widest
width 2% inches. Trs use has been described, but |
might add, that 1 was told, without being able.to con-
firm i, that this wol serves also w break bricks as it
becomes necessary in laving, further to separate pairs
of bricks which come sometimes stuck together from
the kila. Such pairs of bricks are pot an accidental
feature, the mode of making tHem in one mold and
cutting them in the mold with a wire has been
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Fic, 441, BuiLoine 4 WarL ofF Pisé pe Terredat Kuning, Kiaxost Provisce, SHowing Tim SToNe FOUNDATION, AN INSERTED
Wispow FrRame? axp Oxe ov, TuE MeTHoDps or Exp-Lockisg «rur Smovrasre Woobex  Forad.
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/
described under Fig. 386, Usually they are separated
before being put in the kiln, but sometimes they are
lefr sticking together and burned as a pair in the
kiln. )

Fig. 429 shows the bricklayer’s hammer. The
length of the forged head is 113 inches. The chisel-
shaped blade on the lower arm is 1'% inch wide and
placed at right angles with edges flavened giving it
almost an octagonal appearance. The length of the
handle including the head is 1 foot 24 inches. At the
end of the wooden handle is an iron ring to keep the
wood from Iraying when hitting the bricks with it,
“.which is done to pur them in proper horizontal
position. The hammer was photographed in Kien
Chang, Kiangsi. .

In Kiangsi province the trowel is somewhar dif-
ferent, as Figs. 430 and 431 reveal. Here the end of
the blade has been bent up to form the back support
for the wooden handle, and the other support of the
handle 1s riveted to the blade. Fig, 430 was photo-
graphed in Kien Chang, and Fig. 431 shows the
trowel purchased in Kuling, now in the Mercer

Museum.

P 1

For a ‘plumb line and ptumb bob the Chinesc
bricklaver uses a string with a swone tied to its end.
For a level, if ghe Chinesc bricklayer is called upon
to set @ window or door frame into the brickwork;
he gets an ordinary ricé bowl, fills it to the brim with
water and places it upon the inserted: wooden sill.
By inspecting the surface of the water he can tell if
the sill frame is level. .

, The mortar for brickworlk is a mixrure of lime and
sand. The mixing is done on the ground in an en-
closure made by banking up freshly dug soil. The
Chinese are not very careful in such processes, and:
it does not matter if some humus gets into the mortar.
Interior plastering is done with a mixture of lime
and paper .and this gives dn excellent surface, The
paper 1s not much more than pulp made of straw,
ughly made up into sheets of a loose texture and
dbout 1/16 of.an inch thick. This beneficial action of
straw paper apon lime mortar, suggests experiments

with straw upon clay made by Dr, E..G. Acheson.®

5
Sl cexperunents ded me intooa study of clays, thar haed
eather un undooked {or resules T odiscovered  that when a clay

mocterately weak  in strength oand  plasticity was ereated with
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Such paper mortur is especially
efficient for stoves and chimnevs,
as I withstands heat and does not
crack. The Chinese it seems, how-
ever, are not unique 1n having
found our the beneficial effect of
the admixture of straw or plant
fibre with clay for brickmaking
& or for mortars, The Tibetans on
the northern slope of the Him-
ala\ a Mounmma, a region which
is frcqucmlv.rocl\ed by slight
earthquakes, for  building
their houses a lime-mortar mixed
with the needles of a nadve pine
tree which hus edible cones, This
admixture  gives almost  elastic
strength "o thé mortar. for the
walls of the houses are said not
to show cracks cven after earth-
quakes. =
Another noteworthy  accom-
plishment of the Chinese is the
making of a cement for paving
courts, passage-wavs and some-
times the rooms of their build-
ings. T was told that it is a mixture
of lime, clay and sand, sometmes
with  the of some .
“slippery substance for wategproof-
ing, leached from a plant or the
bark of a tree. A porous founda-
tion is first formed of bricks
~—beoken_inte small pieces and this
is rammed “down “tght With-the -
ramimer, "Fm 432. Upon this comes the Aoof Tixsure |
proper which is applied in a pasty cendition from two
to three.inches thick and also rammed ‘down. The
*moisture gradially evaporates in an upward direccon
and is absorbed from the porous foundation below.
After one or two days, the floor is beaten with a shont
bat of womd; two specimens of which are shown in
Fig. 433. The flooring sull remains somewhat clastic,
and receives a further beating, with the bat, after

use

admmixttre

> about a week, and then the lines are incised which

tannin, extract of strraw, and other plantlcx[r.lc[s‘ it was in-
creased in those properties. The particles of the clay were reduced
so fine that they woubd pass through a Ane Alter paper, an-
would remain permanemtly sispended 1 water. T beliove this
to be an explapation of why the Egvptiads used straw in making

brick, and 1 call clay so weated and dried “Tgvptianized Clay,”
From * ‘Pathfinder.” an autobiographical skewch by E. G, - Acheson,
published by the Press Serap "Boak, New York 1910, A fuller

account of “Egyprianized Clay™ may be found in the transactions
of the Am. Ceramic Socicry, February 1904,

Fis. 442. Ixsrr Flouse Door.

_give the ﬁoor therappearance here shown as 1f laid
with’ sqﬁ%mﬂagstonc& The edge of the bamboe-khife,
.Fig. 434, is put dowr-upon the floor ard prcsxed nto
the cement by hitdng the back-of the knife with the
bat or the fist. In a hot climate like that of China,
the seuting of this cement progresses ac a fairly rapid
rate. When erecting some of the huildings ¢f the -
Rockefeller  Foundation in Peking,»-old" Chinese
cement floors were encountered, and it was a hard
task to break them up for removal.

The rammer shown in Fig, 432, is entirely of
weod. It lies upon-a Chinesefloor in_whose con-

struction it is used. Its whole length is -3, fect, 8 inches,
the square head is 6% inches high, gl4 inches square
at the battom and 4 1/6 inches square on top. it was
photographed in Kien Chang, Kiangsi.

Mr. N. Kuilgren of Hwangchow, Hupch, a Swed-
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ish missionary. wld -me, {in August 1927). that he
supervised many times the laving of Chinese cement

floors at vagious mission stations. The practice | ¢f

natives in Hupeh provinee, 1s to use a mixture of two»

parts ime. swo parts sand and five parts old bricks
broken to the size of a chestnut mixed with water w
a doughy erather than a liquid -consistency. Three
parts of lime 1s considered preferable bur seldom used
for economic reasons. Mr. Kullgren has heard that
boiled rice is mixed with the surface layer 1f o cement
floor is intended, which has no protecuve averhead
covering, in other words, the addinon of mee, besides
giving u smoother surface fnish, was believed 1o

nuke the floor waterproof. The wol, Fig, 428 is,
according to Mr. Kullgren, also used in connection
with laying cement floors. The mixture placed upon
the ground is first of all beaten down with the dull
edge of this twol w sill further reduce the brick
particles, but especially to pack the mass solidly, On
the second day the wooden beater 1s used. Although
the process requires the exertion of much muscle
power, it is-well spent clffort and the iloors become
well nigh mdestructible. _ ’
Whitn i Fuchow, Kiangst, we stumbled upon a
stone mason engaged in preparing a tombstone. He
had the stone, o large” sundstone slab, Tving in the
middle ol the roud, and was working away uncon-
cerned with the trathe passing him right and left. He
was engaged 1n chiselling an intricate panel morelict.
I exclaimed here 15 an artist at work, ler us stop and
watch him. We stopped, but my interpreter informed
me that the object of my interest was not an artist,
only o stone-mason, And so he was ranked m China.
Art has not been dissociated from the wrade. The
man will execure for vou with.equal fidelity a mill-
stone or a door-sill.
" His wols seen lyving on the tombstone in Fig. 133,
are a handful of chisels, a hammer, compasses, a
wooden square and @ foot rule. With the hammer
we are already familiar. e is the same type as used
by the miner, (Fig. 15). The chiscls are made by the
blacksmith according 1o instruction of the stone-
mason. The campasses are made up of two flat iron
rods riveted togethier, not at their ends, bur near their

Fio. 444, Leox Hisnces ror Houss Doors axp Wivoows
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middle, so that the instrument s, as it were, deable
jawed, that is, there 1s available a shorter and 2 loager
pair of legs. the ends ‘of which are pomted. If in-
scriptions are o be pldcﬁd upen stones, they.are care-
fully wrirren in the size desired
upen a thin paper,
uszally by a skilled penoman,

sheet  of

and this sheet is pasted with rice
paste upon the Hastened surface
“of the stone. 1f the characters are
e raised the svwwhite back-
ground of the desien is chigelled
away, paper and all. or if they
are o be cut into the stone the,
black arcis on the paper illd}'Cdléi\ﬂ»
to the stone-mason how o pmf!.t
- gged. '
- Alexander
interesting account of the pmlish-
ing of soneslabs in Szech-
uan. There he the huge
irriganion wheels adapred for the ”
purpese. “A part of the hori- &
zontal axle of the wheel was

Hosie ™ gives an

LAY

removed. and an ron elbow 1n-
serted: 1o the elbow o Jong iron
rod was attached by an eve; to
the lower end of the rod was
fixed a polisher. which, as the
wheel revalved, was drawn back-
ward and forward over the sur-
face of a sone pillar being
prepared for building purposes.
_On exactly. the same pringiples,
except that the axle of the wheel
vertical instead of  hori-
zontal,-the rod was made 0
blow a blacksmith's bellows.”

was

RISt DE TERRE WALLS

The making of walls by the
& method known in French as
Pis¢ de Terre, for which we
have no word in the English
language, is an art which has heen practiced. i
for many centurics. In fact Chinese trad
Fu Yueh, the Minister of King Wu Tif
ascended the throne in 1§23 s.c, the first pisé maso.

A {['ypical Chinese pise de terre house is pictured
—_— e

¥ Alexander Hosie, “Three Years in Western Ching,” London
18gn. ) '

™,
round holes left by the suppogting
brace red of the casting form show plainly. Several
- . " . s )
courses of bricks are laid on the pisé wull twp, im-

medintely under the roof. The "carth walls absorb

i Fig, 436, The

moisture, and the roof timbers are therefore luid, not
directly on the pisé, but on bricks to preserve them
from untimely rotting. Specimens of the two most
common modes of roofing are likewise here in
evidence. Tiles are usually laid in this straggly
fashion, while thatch has ordinarily not so un-
kempt an appearance. Fig. 436 was photographed




244

7(_"HINA J.l WORK 2

bevond the Seuth Gate of Chi Chow Fu, Anhwel
province,

Figs. showing the various stages of
Kuling, Kiangsi.

The chiet of police of die Kuling Estare, a summer

SECIRTIRESH

making pis¢ \\';lli:.\ were taken in

resort for foreigners in Central Chinu, erected a police
bot in this sivle. Infeeted by my enthusifsm for this
¢ of building. ,l%c decided o give it
a trial and engaged the services of expert pisé masons

time-honored mode

from the coundg,. The result was an inexpensive and
pcmci]\ adeq s e police hug for the Estate and the
apportunity for me o phumﬂmph the frocess In
perfect yruce without arousing the hosility of a
Chinese mob, which was ever the dunger when tak-
]l'ﬂ-r ')ILLUT('\ Jﬂ I}‘\_ ll}lLrl(}f ()t ( hlﬂ;l

Fic.
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Wornr~y [obs- Bovrs axp Ixox Door Bowt 8p Trow

aab.

Starrr 0% A Pabrock ox a Houvse Door,

ITase axp

The hese practice, followed in this case, is w build
a stone foundanion. Rough stones were piled up with-
out material. On this rises the wall of
In building up the wall a three sided
form is used, a skeich of which is shown in Fig. 437
The sides are built up of mafrow pieces, held together
by dowels.

binding
rammed earth.

At one end the twoside pieces are con-
nected with an end piece mortised int position, The
other end is held together by a removable framework
or bruce looking likeithe letter /4 (see Fig. 437 at the
right} the crosshar of which is mortised i rht, center
of the twa legs, The lower legs of the H are'placed
aver the side bourds of the form so that the cr_(fss bar
Borests en op of the boards. A wedge abour the same
length as the crogshar B is then driven between the

ends of the ppper arms of the H which causes

the lower legs to grip firmly the side boards

the earth is thrown in. .

Thewooden form rests at one end upon the
cross endboard which holds its long sidepicces
‘tagether. At the Yother end these sidepieces
rest upon a round wooden s[ick;\vhich has
been pushed through the upper section of the
finished wall.

The tamping of the earth, which is taken

rammer which has-a smaller wooden block at
one end and a larger onc at the other end.
Ramming is done first with the smaller end to
get the carth into all the cerners and then with
the larger end. After the form 1s filled and
well pounded down the H-shaped frame 15
removed and the wooden form set ‘up anew
for further filling and ramming..”

The same method of making pis¢ walls is
pursued in Chekiang, Whao ever soil 1s at
hand is used. Tf the soil has net, _g,lfﬁ(:lent bind-
ing power it is muxed with sy
from the sceds of Dr I‘Lmdia‘f
where this plant abounds, at ather h
strawpaper soaked in water. The srmwpapcr
is specially madefor this purpose. It is of very

lonse texture and about 1716 of an inch thick.

It has more binding power than straw zlone,
probably because of 1ts admixture with lime,
which is used to ror and disintegraterthe straw
when muaking this paper. . _
Fig. 438 shows, s side, the
wooden form in whigh the earth is rammed.
Lying upon it is the wooden rammer. The

resting on

thus preventing the latter from spreading afier

freshly dug from the ground is done with av
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two side boards of the form urc 5 feet 7 inches long,
13 1nches wide and 1% inches thick. The connecting
end-board is of the same width and thickness, and has
a length of 18 inches. The width of the wall to be
formed with this form, therefore, is 18 inches, Pro-
jecting tenons from this endboard, pass through mor-
tises in the long side boards of the frame,
and are secured ®y a locking pin, as can be
seen in some of the other pictures. The
famumer 15 5 fect § inches long. One en-
larged end is round, and 3% inches in
diameter, Tts other end is squared with sides
1% inches wide. T

The form in Fig. 439 is set level and
braced fér work on a partly built wall top.
The right end with the 18-inch crosspicee
rests mnn,__omm the wall top. The ather end is
supportéd by a wooden rod laid under the
side bodrds also across the wall, with both
its ends extending beyond the side boards,
To keep the loose end of the form together
i thig case wooden brace sticks wmre in-

; A

>

<

{

Paprecks.
mensions as the one supporting the form. H/Ti 5 a
madification of the H-frame previously &nmnlv&/ﬁd&
usually seen where pisé walls are made. The form
thus fixed is ready to receive loose earth, which is ™
then rammed into it, as shown in the various pictures.
To ascertain if the ally across the

=
—

d

>

mO—.E rests horizont

?
l!lJnﬁlJJflJJ_
— e

<

B, 52,
B i
spring

1 r

serted linto round holes in the extending
ends df the supporting rod under the form.
The upper ends of these brace sticks fit
againinto end-holes, ncar each end of

other ' stiffening cross-rad of the s

&r

the
part

key
wh

an-
ame di-
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iLs oF Culxese Papnock, Snowixs Tuemr
< the inner springs expanded and the mechanism Jocked, (B) shows
imserted from the right, the springs compressed and the detachable
ich opens the lock partly withdrawn., The lower part shows the
complete lock from the side. -

ONSTRUCTION.
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wall a plumbline is fustened in the center ofthe

upper edge of the small connecting piece of the form,

. with a Chinese cash piece—a coin with a square hole
in the center—tied to the end. 1n Fig. 439 this prim-
wive level can be faintly seen. .
In Fig. 440 the foundation built of rubble stone
withour any binding material is clearly in evidence.
Over this follow the layers of rammed earth. The

After the whole wall is completed the rammed earth
is cur out from the spaces enclosed within the
window frames. This method assures smooth edges
“around the windows, and is not such a time and labor

framework for windows is laid as the work progresses.”

wasting undertaking in ordinary
practice as_we might imagine,
only a few and very small win-
dows, and a lot mere tme and
patience than we.

Fig. 441, like Fig. 440, clearly
shows the method of adjusting
the end-clamp on the movable
form, slightly differently applied
from that in Fig. 439. The op
of the window frame, inscrted
in the wall under the form, pre-
- vents the placing of the brace in
the wsual manner. A bundle of
bamboo rods, none thicker than
one quarter of an inch, is ordi-
narily spread out between the
rammed layers, In the walls here
shown under construction, small
flat
tween the layers. This was Gur
suggestion and is foreign. to
Chinese practice. Ostensibly the
layers of bamboo rods allow of
a thorough drying-cut of the
walls in the hot summer months,

of stone instead -of a perishable
material would serve the pur-
pose as well if not better. The
earth used was [reshly dug from
the ground nearby and thrown
mnto the form without admixture
of any sort. The nature of it was
a clayey loam, and the form
had te be scraped elean afer
¢ach application. .

DOORS

In China there are still walled cities whosé gates
are closed at night, when passing in or out is denied,
excepting to a few privileged persons ho]dih—g_/a\g_)ass
issued by the chief magistrate. The enormous size of
these gates’is not as apparent in the daytime, when
the passage-ways arc thronged with' people going in
and out. At nightime, however, when all the streets
are deserted, it is an impressive event to pass through
such a gate. I was once detained in a city, and at
aboue 10 o'clock hastened Towards the south gate,
armed with a pass, to be sure, to regain my lodgings,

since the Chinese have usually -

stones have been laid . be-.

and we fAgured that the layers

4

5
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situated outside the walls in 1 suburb. The strég:

scemied to terminate with the wast structure of the

gate Lower, beside which swood the guard-house to
which I directed mvy steps. 1 handed my pass to il
soldier who went within o verify its authenticity.
The pass 15 a thin tablet of woody a few inches long,
and fgvered with Chinese characters. When issued.

a duplicate is made and kept in the guard-house.
Paticatly waning 1 heard the shuilling of wooden
pus.w;“ls if they were kept in a bushel basker and had
to be picked out one by one unul by chance the right
one is found. After finally finding the duplicate
which verified my pass, the soldier detailed two
coohies to open the gotes and let me proceed. A heavy
wooden beam, which only two men cduld handle.
was then lifredd from its position across the two
CnOrmous \\‘ings-('nf the gate, and one wing pulled
open wide enough o let me pash through, Thus we
entered a spafious barbican with houses right arid
left, and after wallgng a few hundred virds arrived
at the outer gate, also surmounted by an imposing
superstructure. Here the second gate was opened by

similarly remeving a large cross-beam, and ag soon as
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strverion. The tumblers on the perspecive view on the Teft are

shown russed, i which position the bolt can be mened  Treely

forth and back, The crosssection on the night shows how the

kev ranses the tumblers. When the bit of the ke s turaed downe-

ward, the wmblers drap down by their own weght and cogage
in the noches af the bolte thereby locking it

1 had pussed out. the barning of the gate resounded
in the large vaulted passage of the towier. With the
feeling ol all security hcimg locked wway behind me
upon the closing of the gare, [ took a firmer. grip of

my caie and rapidly walked away to reach my
fodgings

The

wings of the gate are formed of roughly

squared bewms placed vertically aside each other and——"""
held together by several horizontal-plaiks which pass
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Fic. 452. Door Lock, Qurter Sine. The vertical, upper slot is tur insertion of the key and releasing the bolr tmm
its twmblers, and the lower horizontal slot for the push pin to prick and slide the wooden bolt sideways to npm the
door. Key and push pin are shown in Fig. 453. .

aw
through [mortises in these upright beams. Through  structure. The hinging is the usual Chinese one, on
the"t8fiter of the places of mtcrscctlon of the vertical  two pivots, one projecting upward, the other’ down-
beams with the horizontal planl\s, a“treenail-is driven  whrd at the upper” and lower gate cornes; the upper
and thus the whole wing presents a-remarkably solid  one passing through a piefced projection of the stone
_ : lintel,-and the lower one
revolving in a round
hole in.the stone sill.
The whole outer sur-
face of the gate wings
is imbricated with iron
plates, hammered out
on the anvil. The plates
7 are nailed down and
. placed as we arrange
slate. roofing, the nail-
hole always covered by
an overlapping plate.
Te gain admittance
to ‘the <ty at night -is
more  rime-consuming.

‘ Approaching the gate
Fic, 453, Kev axp Pusa Pixv ov 1ur Door Lock, Fies. 4%1 AND 452, . you see the vast extent
: ) , .

*




ol the imbricated wings, and if you
look sharp, ypu are sure to find some-
where, a few feet from the ground,

a horgontl slot just large enongh 1o
insert your Avooden pass. First, of
course, you Have to make a big notse

g ror by pounding the gate

by shoutin
with a stone, to attract the attention
of the guatd within the inner gate.

This is usually aided by the inhabit

ants within ::lhc barbican, who, as 1t s
were, hand fon the shouting, @l it
reaches the ears of the guardsmen be-
yond the inner-gate. Finally when the
watchman s thoroughly aroused he
gets his coolies 1o open the inner gate,
walks throygh the barbican and takes
vour pass through the slot. Next, if
you are inclined, you have suflicient
ume to hight o pipe and smoke r,
while the watchman returns to the
guard-house 1 verity vour pass. After
he is quite cerwain that it is no tréason to Jet you in,
he walks leisurely, back with his two helpers and
opens the gate, and vour troubles are ended.

A Chinese family house is an entity which usually”
can be closed 10 the outside worldtby one big door. If
a yard or garden 1s attached, the latter is surrounded
by very high brick walls, never lower than 8 te 10 feet,
A large compound or lot reaches often from one street
or illey tomnother and a gate opens then upon either

Fie. 453. Dane KNoCKERS.

Fic. 4s4. Sxrte
Roncans. Attached for comparson “this sketch wives dewils of a lock which Tas
been commen in Europe since Roman times and searcely passed out of the memory
of peasants in Absace and [ewe, and can w this day be found sporadically in
remiote parts of Germany, countries around the lower Danube, Egypt ete.

Hoor Axorirr Cinsgse Lok, & Thee Awso Usep sy THE Oup

street. The construction of these cutside doors is
usually sturdier than that of the doors wichin the
compound. Tsually they are built up of roughly
squared wouoden beams, keyed tggether as in the
wings of the city gate. describedgiNailed-on battens
involving the use of precious nalstare not” popular.
Doors made of hoards are, i the absence of batrens,
strengthened by a mortised frame similar to the one

_shown in Fig. 442, Mortises are an infatuation of the

Chinese carpenter. He loves them and -
makes them to fit their corresponding
tenons with great precision. The boards
are fred edgewise together with Howels
of bamboo, and the whole board surface
or panel rests.above ahd below in a
groove of the frame. The boards con:
liguous to the horizoatal ribs of the
frame are not nailed on as one might
expect. The vertical edges of the panel
are joined ac intervals with dowels to
the frame along their whole extent. The
accompunying sketch, Fig. 443, shows
the detalls of construction. On the left
is shown a transverse section through the
door pictured in Fig. 442, and on the
right a scction showing how boards rest”
in grooves on top and boudi of the
door frame. The -sketch in the middle
shows a Chinese double door,.-cut hon-
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zontally into two parts, much in usg

The upper part is kept open in the davtime 1o admit
light and air and give egress wo the site of the

kitchen stove which rarely has o chimney. The lower
part of the deor s kepr closed 1o keep out stray dogs,

domestic unimals.

The hinging of outside doors s always done with
top and botom corner pivots. For this purpose one
of the long vertcal side pieces of the door frame s
prolonged w ciher end and rhe extending parts
rounded o serve as pivos. There is a4 grear variety
in the ouiwurd appearance of these doors, Usually
there 1s o pair of knockers, one vn cuch wing, The
wood i painted or lacquered, and | the jotms are
entirely obliteruted. Chinese painters use @n eluborate
groundwork of ox-blood and lime. which 15 follggeed
with several coars of paine or lacquer. The securing
of the door from the inside 18 done with a cross
Beam, ar a pair of wooden bolts, one above the arher,
which wark 10 opposite directions (sce Fig, 4463,
For addivonal safety o beam 1s olten, propped in a
slanting positon against the deor at mghe, so thar the

»
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~upper part feans against the bole and the lower rests

against a wooden post which barely projects from the

ground, or seme other impediment 1o keep it in place.
- . . B —_ - - Ll o
The iron hinges in Fig. a4 represent’a type from

Kien Chang, Kiangst proving, Fukien
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near the

barder, soet

They are ¢ 3 s
and the upper halt of horizenwlly double-winged
doors. The "Duteh Door™ an the center of Fig. 413
has one of thesside postg of the lower halt of the door
extending upwards and terminating in the upper
hinge-pivot. The upper half of the door s hinged 1o
this post with binges similar o the enes piciured 4n
Fig. 144. ,

The door 1o Fig. 132 happens to be an nner door
and the hinging as shown in Fig. 415 differs fram the
customary made. It wus the door of my bedroom in
Feng Chen, Kiangsi, where Tspent a fow nights. The
vertical bar can he pushed Gpward and the door then
refeased fram its hinge. In humbler dwellings, doors
are frequenty in demand indiu of matresses whereon
to spread the bedding. The flattened part of the hinge
bar, facilitates the lifeing of the hir and relcasing of
the door from the hinge. 11 is only in certain parts of




the country that ron hinges are
in use, in others nobody knows
anything about them.

Fig. 446 wus photographed in
Changshu, Kiangsi, Beside the
double wooden bolt we sce a
curious wrought iron bolt, alsa
‘a hasp and staple w0 be secured
with 2 padlock, Less dhstinely
can be. seen wroughr wdn door
bands, which logk lik /hu'r are
not hirige_g;.ﬂt',[',hﬂ‘.se“ﬂm(ls pass

around and extend as far as here
-g3sn, on the other side of the
door. They are structurally use-
ful on a board door which being
without battens needs as much
lateral stzengthening as possible,

LOCKS

Fixed locks on doors of dwell-
ing houses are not used very
often in China. The.reason is,
as we have told before, that the
Chinese home Is usually peopled
by several generations of a fam-
ily with a generous amount of
offspring and 1 multitude of
servants, and that it would not
happen in years that there wus
nobody at home. which would
necessitate the locking of the
front door.

On the other hand, with so
many people In a house ir 1s
important to secure personal be-
longings in chests and indi-
vidual roems against relative .

* and menial inquisitiveness or pilfering, and for this
reason the padlock is vefy much in use in China. The
very poorest people, who have not even a chest for
their belongings keep always a set of clothing in the
pawnshop for safekeeping, In spring they release their
sumrmer clothing and after changing about deposit
the wadded garments until needed again in autumn.

The shape of the padlock shown at the wop of Fig.
447,1s preferred for chests, and we find the type made
of brass or iron. Another type represented by one
specimen 1n the lower half of the picure, 15 always
‘made of wrought iren, and used for doors.of stables
and?ouhouses, To fasten thém there are evebolis,

Fie. 457. Door Kxocker 1 Prace.
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one on cach wing of a vertically double door, through
which passes the thin bar of the lock,

There 1s quite a varjety of padlock shapes, but the
princtple is the same in theém alll A set of springs is
compressed by pushing a key into. the lock, and then
1t can be opencd. The sketches in Fig. 447 show.in
derail the posinon of the springs, (A4) when it is
locked, and (B) when the springs are compressed
by the key und the mechanism can be withdrawh
from the buarrel. 1 procured these locks av different.
places in Anhweg and Kiangsi, and photegraphed
them in Kuling. 'ﬁhey are all made of wrought iron,

The type of fixed door Jock, shown in Fig. 449, is




widely distributed in China. It is.only found on
‘garden gates, sheds, workshops, places for storagé,
where “nobody lives, and which, when not in use,
have to be locked from the outside, At a glance, there-

1
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Fia. 459. LatmicE Work oF a Cuinese Winbow, Paper
is pasted against this mortised and tenoned  weork
formed of wooden strips. Viewing it closely it looks.
like a jumble but looking at it from a distance 2 pleas-
ing pattern appears. *

fore, we can tell that the door and door lock shown
in Fig. 44¢ do not belong to a dwelling placer The
one _illustrated in Fig. 449 is composed En[irelvy of-
wood and consists of the casing, the bolt and two
tumblers. The bolt as photographed is drawn. Below
it one can sec the keyhole. The wooden Key itself is
hanging beside the lock. To open the lock the key
is inserted. and turned around. Then the two pegs
seen projecting from the stem of the key, in their
upward path, raise the rumblers inide the lock which
rest in natches on the bolt, and the belt can be freely
pushed forth and back. No spring of any sort is neces-

Fic. 458. Latrice Wispow wiTi SEs SHELLS,

sary. The tumblers, when released by the key, fall
back into place.by their own weight. Fig. 449 was
taken at Cha Tsuen, near Ningpe in Chekiang
province. .
The lock just déscribed can be manipulated only
from one side of the doer to which it is fastened. In
Figs. 451 to 433 however, we arg able to picture an
unusual type for China, a lock, the main featuré-of
which is a bolt, that can be drawn from the one side
with the hand, and from the other by means of a key.
It is very crude and exhibits very little mechanical
skill. Fig. 457 presents the inner side of the door on
which the bolt of this lock is fastened, A wooden case
through which the bolt ‘slides holds vwo tumblers,
the ends of which are here seen in the right and left
slots. These engage in, the two exposed top-notches of
the bolt, when the bolt is pushed home. The case with

.the mechanism of the lock, shown on the left, has.

Fi16. 46o. CHiNESE LATTICE WORK Win-

pow Screen. Made of strips of wood

mortised: inta each other-and back-pasted

with paper. Lighted windows of such

pleasing pattern have an indefinable charm

and make you stop and gaze at them in
sitent admiration.
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shown attached to the key, is inserted inte the hori-

Fie. 461, Bampoo Cras,

three slots, the two outer ones for the play of the
tumblers. The middle vne is the key-hole which passes
through case-and door. Fig. 452 gives a view of the
_door from the other side showing the verucal slor for
the key-hole and lower#lown, a horizontal slot, which
runs parallel with the bolt. The key is pictured in Fig.
453, together with a pointed iron pin. Assuming the
Jock to be closed, the method Qf openiag it with the
key from the outside is the following: Insert the key,
prong-end first, into the key-hole and push it through
until the two arms forming a semicircle are clear of
the lock-case and door. Then turn the key in cicher
direction a quarter turn, Now the position of the key
will be as shown in Fig. 451. The next move is ¥
pull the key backwards so thatithe two prongs or bits
will enter the two tumbler mortises. Then a direct
upward left of thé key without further twisting will
lifr the tumblers, and clear-the belt for motion. Hold-
ing up the tumblers in this positien, the iron rod,

-dr unboled from the inside by 1ifting the

zontal slot of the door, when by pricking
wood of the bolt, the bolt can
pushed to open the door, The deor can also

itg point
éasily -be
be holted
tumiblers
and pushing the bole with the hand. When the bolt
is pushed home in the lock case the tumblers will
fall into place by their own weight and the door is
lacked. The horizontal stot in the bolt shown in Fig,

into the

451 gives clearance 10 a nail riverr through the Tock-
-case. This nail allows the bolt to be pulled only us far
. as the slot reaches and so prevents the bolt from being

pulled out entirely from the Tock-case. The key and
pushing rod are made of wrought iron. The length of
the key is 14 inches, the width of its shafc 1%
mches with a thickness of one quarter of an inch.
The pushing rod is 114 inches long.s The lock
described was [astened 1o the door of a girden sur-
tounded by Jugh walls, 1 Kien Chang, Kiangsi
province, C

Chinese houses do not generally depend on locks
for security. The main door as we have said is never’

Fio.

462, Basmoo CHatx.
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hried
where
winter, when all work 1in the porcclain industry
ceases. the problem arises of how to lock the places
This is

done then by fitiing several wooden locks of the type

with a locks In King Teh Cheno however,

whole establishments  become  deserted

of residence and business {rom the outside.

Cdesenbed under Fig,

. Fio. 463, Woonex Ciia.

padlocks 1o the door, Quite frequently the owner goes
a step farther, and walls up the recess of the door
with bricks and -mortar, This is an expedient also
resorted to in places overrun with soldiery, who are
ever intent on looting, ’

For comparison the sketch, Fig. 454 s attached o
show a Jock which has been common in Furope since
Roman tmes. It has scarcely passed out of the

emory of peasangs in Alsace and Hesse, and can to
tH]s day be found sporadidally in remote parts of
Germmn in counmes wmund hc lmv r anU)L, anel

hﬂn\‘l)t ] . -

e

449, and iron holts sgeured with -

“attached oo twowinged door. The cenrral pin

DOOR KNOCKERS

Door knockers as shown in Figs. 455 10 ;1'57 are
quite commaon in Kiangsi provinee. In Chekiang |
siw similar ones, the doornails, however, were driven
into the wood an inch or two, below the hanging
ring, so that the ring could Aever strike the nail head.
This peculiar arrangement has been referred 1o under
Fig. 50, on page 30.

Fig. 455 gives a eypical example of a Chinese door
knocker. A central pin terminating into two loops
holds, in one loop, the ring, The escutcheon, a square
plate also of wrought iran, is orinamented around the
edmes by norches, and the surface, in the manner of
repoussé work, is raised in the center by hammering
from *the other side, likewise the four corners are
adorned each with a raised rib in the same way.
thiese door-knockers
pene-
trating the flac escutcheon and the isolated door nails
seen below on the door face are driven through the
projecting on the other side

In Frgo 456 we see two of

door and the ends are

‘clinched.

Fig. 437 shows another pair of knockers in place,
which are of cruder workmanship, Ring and central,
double-looped pin are similar to the other specimenns.
The escutcheon serves alse 15 a sounding bod_v n-
stead of a deor-nuil. It is interesting to notice (hat the
outline of the escutclieon 1s a typical Roman form
of ormamentation, compare for instance the Roman
standards with the inscripion S.P.Q.R.

The pictures ~of the three specimens of
knockers shown in Figs, 435 10 457 weie LJLen in

Kien Chang, Kiangsi province.

-

door-
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Berthold L.lufcr makes the statement that the Chi-
nese learned from foreigners how to make glass as
{The Beginnings of
Porcelain in China, p. 138, noté 4,-Chicago 1g917).

late as the Afth century aw.

Giles in his Chinese Dictionary. is more definite and
gives 421 aD. as the date when glass was first manu-
in China.
manufucture of glass wis introduced inte Canton by
A customs’

factured

foreigners in cnmp‘lmtndv retent times.
offigial told me that in Szechuan a native glass in-
dustry flourishes and that the products are bottles and

window-glass. He thinks however that it was started

by Jesuits. If this is correct the industry is not ofder
than the r7th century, A Williamson gives data of 2
glass industry centering about Po-shan-hsien in Shan-

5. W, Williams tells Gs that the.
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rung. He visited the place In 1807 and found the
natives making Cexcellent  window-gliss, blowing
bottles of various sizes, moulding cups of every

descripiion and making lanterns, beads and orna-

L ST e L
ments in endless variery,” He proceeds

to say that “they also run it into rods,
abour 30-inches long, whach they e up
in bundles and export w all parts of the
country. The pluss is® extremely pure,
they eolour it most beautilully and have
atained considerable dexeerity in ma-
nipulation: many of the articles were
finely finished.” A hiit as to the use of
glasserods we may take from a report
af the sighes of Peking by J. Edking
(186g) in which he describes the strue-
wre rising over the north altar of the
Tempic of Heaven, called Chicku-tan,
or altar for pruver on behall of graim”
“The wipdows in this SE_I‘_LLC[‘U'i"C..;! he
says, “are shuded by verietans made’of
thin hlue glass rods sireng together,
They are produced-at the glass factories
mn Shantung”
From this
—ghass it becomes evident that the mak-

accotnt  about Chinese

ing of window glass 15 late accom-
plishment brought from abroad. In the
interior even to this day iglass 15 not
used for the windows. Instead paper.
silk or sea-shells are used. By far com-
miorest is the use of paper. It would be
wo precarious to paste over a large
window-opening mercly a sheep of
paper, therefore the opening is ;1]§v;ty5
filled out with a kind of larticeawork,
dividing the space into various ,;4}11;111
panes. There is an endless variety of the
arrangement of  these  panes, 'J\fhich
form very pleasing and intricate pat-
terns, Some l'\fpi{ﬂl ones are shown in
Figs. 4355 and 460, To make these
. wooden screens, against  which  the
“paper or silk is pasted from the inside,
takes great skill and patience. THe
panes are not cut out from a solid
wooden slab, as-ohé might think, but are formed by
wooden strips tnortised mto each other. The joints
are so‘skillfully frtted, thar even large screeps appear
“very firm anfl solid. '
In the Eastern provinces, near the sea, windows
with their latnce-work coveréd by rablets of trans

4

@

fucent sea-shells cut into “rectangles, are not uncom-
mon. Fig. 458 shows an example. These twq screchs,
side by side, were on the upper part of the right wing
of a vertically halved twoswinged door. The same pat-

Frs. 463, Arm Crme,

tern reversed was repeated on the feft wing of the
deor. The pancis of the screens are covered with the
shell tablets which nearly overlap each other. Thin
strips of bamboo are laid over the jaints of the shells,
from one rim of the screen to the other, and fustened

with wire nails through the sheets into thewood of the
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A screens. The shell used 15 the Plucuna placenta, a
brvalve, native of the Eust Indies and China.
In the New Stuandard Dictionary (Funk & Wag-

5. Heaten Stoor. . natls,"N. Y., 1919) we find the word Win-

dow-shell or Window-ovyster, the name for

a translucent shell, with the remark that
the expression is Provineial English or ob-
solcte. Webster adds that such shells whose
halves are very broad. thin, and translucent
are said te have forfnerly been used instead
of glass. From thig it would appear that in
rural England, many years. ago, windows
were in use similar 1o the one depicted in
Fig, 4585 similar only in so far as use was
made of small apertures, not Targer than
could be covered by a single shell. If such
shells were really used instead of glass, they
" might have be;_zfn pieced together by lead as
were the various colored bits of glass in mak-
ing up the old stained glass windows.

In this connection I-am reminded of a
style’ of window in use in Europe in olden
times, cailed Bulls' Eyes Windows. Round

. pieces of gréen glass, all of the same diamerer
but irregular thickness, looking very much
like the bottom of a glass bottle, are put to-
gether with lead to form a pane. No doubt
these panes were in vogue at a time when the
manufacture of sheet glass was sull 1 its
infaney and wvetry costly. Strips of lead; pre-
senting the shape of the letter H in cross
section were used for holding these glass
disks together. [ remember that-in my child-

" 2
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hood days such stripssof lead were still used for mend-
" ing large window panes which were only cracked and
not shattered.
< In another interesting kind of window which I
saw many times in Chekiang on old houses, the apen-
ing was filled with a stone screen. A solid black of
stone, usually abour 2 feet Square, is set in the wall,
with a round or square ornament which shows boldly,
the background having been cut away right through
the thickness of the stone. The opening chn be closed
on the inside with wooden. shutters, which slide side-
ways between grooved moldings fastened to the wall.
The phatograph foy, Fig. 458 was taken at Chao
Ku Too, near Sh;mgh:li. - :

B

CHAIRS -

Chairs™are a luxury in the primitive.
home of the Chinese. Their place is
raken by long and short “{forms,”
benches such as our forefathers used in
their houses several hundred years ago.

The learnsd sinologue, J. Edking,
writes that chairs were frst used in
China in- the Buddhist period ({1st
century an). We do not know how
far A. H. Smith is correct who writes
in his interesting book “Chinese Char-
acteristics” (Shanghai, 18¢0), that the
Chinese are the only Asiatic. nation us-
ing.chairs. |

The few chairs found in a Chinese
house in the country, are made of bam-
boo and have the shape depicted in
Fig. 461 or Fig. 462, The type shown
in Fig. 461 is more frequently mes with.
The constructioft is simple and sturdy.
Two bamboo tubes, about 2 inches in
diatheter, are bent twice at right angles

into the {orh of the letter U. Each U forms thus one

-pair of legs for the chair. In order to make this bend,

part of the wood has been cut away leaving only a
small strip of the wull of the bamboo tube. This strip

.1s bent to a right angle, over a fire, otherwise it would
break, Two shorter bamboo tubes of somewhat
smaller diameter are then fitted at their respective”

ends horizontally into the bends mentioned and
secured there with bamboo nails. Enough wood has
been cut off under the bent strip to permit the in-
sertion of these shorter tube ends which thus serve
as front and back seat-rail of the chair. The stability
of the four upright legs is further increased by rungs,
two on gach side, one in front, and one in back. The
latter two are round bamboo tubes. The upper rungs
on the sides are full-sized tubes large enough to
receive the slanting arms of the buckrest. The seat is

Fie. 46g. PorceLaiy SLrepise PiLrow.
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!
formed of slats of bdﬂ'lb()O each end of which js in-

serted betwedn t\\)o transverse cross bars of baumboo ‘

mortised one above the other , Into the front and back
seat rails. The bow of the, b'u:l\rest on the chair, Fig.
Hoygronsists of one piece of bamboo bent to form a
cirve, The bLndmg is accomplished by cutting tri-
angalar sections [dom the bamboo tube, 16‘1\-111&, a
which hends until the surfaces of
the incisions meet, This is a simple way. of bending

connecting strip,

bamboo, and can be done without heating the wood

over a fize. The ends of this bow are peinted by

making a diagonal cut through the tube extending

a

over ~dbout 7 ‘inches of 1ts
lenuth The. pomt(,d ends are
then pushed through holes in
the seat-rail on cach side of
the chair, and rest in. a
smaller hole ‘on each of the
upper side Bamboo
‘nails through the seat rails
" hold the bow of the backrest
in place.. Three vertical bam-

rungs.

boo slats whose lower ends:
rest in a groove of the seat
rail and whose upper ends

care inserted~ in a  similar
groove in the bow serve as

supparts for the bow.
The chair shown in Fig.
“402 differs from the one
described in Fig. 461, only in
the shape of the backrest,
which is formed by two side-
pieces secured to the cliair in thevsame maner as the
two arms of the backrest bow in the pther chair, and
connected on top by a horizontal gress-piece. This
cross-piece receives, in round mortises! the ends of the

sidepieces which are secyped by bamboo nails. The

three slats of the back#st are held in grooves in the
same manner as inthe other chair, The height of the
seat of these chairs is usualty not more than 14 inches,

There 1s quite a variety of other chairs in use, re-
flecting the refinemengs and-riches of the people, made
of expensive woods and sometimes elaborately inlaid
with carved bone and shells. They can, however, not

Fic. g71.=Bamuoo Scerpive Piiiow.
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be calied typical. The photographs were taken at
Cha Tsuen, Chekiang.

: In Fig. 463 is shown another example of a Chinese
B chair from rural Kiangsi. It is made entirely of some

kind of soft wood, while usually chairs are of bamboo.

It is interesting to note that-the mode
of bamboo construction’ has been re-
tained. Each pair of legs is formed of
one picce of wood. To bend it ar right
angles the wood has been notched away ’
so as to leave only 0 narrow strip, flex-
ible encugh 1o be hent at a right angle.
“The height of the sewt from the ground
is 20 Inches.

Once [ spent a few days with aborigi-
nal people living in a wild mountain
region north of Wantsai, Kiangsi. There

hotogruphed the chuir, Fig. 464, which
Wwas made by un irinerant carpenter, The
peasants furnish’ the wood and engage
a carpenter -to make or repair furniture

ding with him and is given his meals ar
the places where he works. The while,
chair is made lof wood, the lower part
is constructed 'like the bamb®o chairs
shown in Figs. 461 and 462. The back
with arm resfg.reminds us of our windsor
chairs. It hasybeen suggested that our
design influenced the Chinese but this is
impossiblé since chairs of this type have
Been used for many centuries in China
while the enrliest specimens of windsor
chairs do not. go back much farther
-than the 18th cehtury. -

HEATING DEVICES

In Southern and Central China no
provisicn is made to heat the houses in
winter as the cold is not very severe. Th nesc pro-
tect themselves with warm padded fothing or furs..
To protect the extremities hand and foot-stoves are
in use, Le., basins of carthenware 'or metal, filled with
charcoal. Beside contrivances of general use and wide
distribution ene can sce how some focalities evolved
their own peculiar methods™for keeping warm. In an

oil-mill in Kiangsi, a large draffy shed, the workers -

had a table around which they would sit 1o cat or to
play games when the press did not require the

services. Under this table in .the mud floor was a
square hole lined with bricks and filled with ashes

and charcoal. [ sat there myself wrapped in my over-
coat on a cold December day and found nice warmth
coming from below which spread around the lower
part of yqur existence an agreesble atmosphere. -
In"the same district, ncar Teh An, Kiangsi, 1-saw

Fi. 472. Broot.

the heated stgol pictuted in Fig. 465. Even in winter
on the farm the women have their dutes outside the
house. There are various productions of the fiéld
spread out on large wicker trays, or bamboo mats, to
be dried in the sun, and the old granny sitsby 10 keep
the struy dogs, or the feathered tribe atvay. She has her .
spinning wheel beside her, and sits upon the heated
stool with her feet drawn up, and resting on the edge
close to the earthen charcoal basin in the lower part
of the stool. Now and then she picks up the iren

. chopsticks, and stirs the embers into new activity.
This stool, which may be compared to a bottomless .
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tub, 15 21 inches high, the diameter on the top 14
inches. The open cut on the side is 9 inches from the
ground and the diamerer of the bottom part 1314
inches. Through the lower part passes herizontally a

wooden siick, resting loosely In square mortses in the

*side-staves of the tub, and on 1t reposes the earthen-
ware bowl which holds the ashes and charcoul. The
iron chopsticks are 7 inches leng and the ends are
united by a chain lest one member stray from the

Zm — other. When not in use they are usually hurig against

~the side of the stool by puassing one of the pair
through one of the decorative slats in the upper part
of the stool.
In Ten Tul mountain range i Chekiang we found
much in use 4 hand and fodt warming stove like the
one shown in Fig. 466. Otherwise there are no heat:

]

Fig. 473.

ing arrangements in “the house except the kitchen
stove and that is only used for cacking, not house
warming. The people keep their bodies warm by
putting cotton-padded garment upon garment. The
vold is gaged by the amount ‘of garments it takes to
keep comfortable. Yesterday it was five coats cold,
today ‘it is only three. Only for the hands and feet
they deem it necessary to apply external heat, and
that is afforded by the hand-stove here shown which
also many times becomes a_foot-stove. The people
carry these ember-bowls with them in and about the
house, 2lso when going 1o the fields or walking about
the land, and calling on_their neighbors. When they

sit down, they hold the stove on their lap with' their-

hands resting on the bamboo handle, or put-ic-on the
floor and held their feet over it. -

The stove pictured in Fig. 466 is an unglazed
earthenware pot, about 7% inches high, with widest
diamerer 8 inches, and 6 inches diameter on top,
bound by bamboé\strips which run up into the handie.
The upper part of the pot is ornamented- with con-

£

ventional designs stamped into the clay. The bowl is
over halt filled with wood ashes;: live charcoal or
efmbers from a wood-fire are then lel on-top of the

“ashes. The Chinese press this stoyve into seryice for

all kinds of other usess The solid flat-irons elsewhere
deseribed, for instance, are frequently heated with
this stove. Atofie place T saw it used a5 a nest for
little chickens to keep them warm at night, the ashes
having retained sufficient heat for this purpose. The
photograph-was taken. at Se Aw, Chekiang, .

The thoughe of a brazier is apt to set our imagina-

wbn agoing and conjur up vivid pictures of the

Arabian Nights. We_ fancy apartménts resplendent
with oriental rugs, where graceful fgures .rechine
upon gaily colored pillows around a hrazier, from
which fumes of fragrant incense rsihg in straight

Baspeo Kitesfy Brush.

lines up 1o the high ceiling, mingle in semi-darkness

with the tortuous forms of carved dragons and
fubulous animals. Reality often destroys illusions. For
if ever you were among those, who, grouped around
a brazier in China, have tried to extract cheer and
comfort from it, you must remember that you came
hearer to swearing at than by it

In Southern and Central China the winters are
short, and the natives have never deemed it necessary
to give serious tholght 1o the providing of adequarte
heating devices. Miserable makeshifts are hand-stoves
and sometimes the brazier, Fig, 467. The latter is
usually placed under the table to keep the feer warm
when the people sit ardund the table at meal-timeg
or for gambling, which for many Chinese, isalmost
as important as meals. A metal bowl, uwsnally of cast
iron, also sumetimes, in more claborate style of brass
or copper, rests on a wooden stand with a perforated
top, into which the bowl is set and held securely in
place. The fucl used is charcoal. The heighe of the
stand--is ¢ inches and the diameter of the bowl 22
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inches. The photograph Was taken in ChanUshu
Kiangsi. The fumes of charcoal never become danger-
ous on account of the airy, or rather dratry ‘construc-
Ucm of the common dwellings. e
BLSldE the large cookingsstove there U”hsu.xlly a
small stove o he found in the Chinese kitchen, built
against the wall without any provm(m to carry off
the smioke. A structure shout 21 feet high is erected,
5 consisting of three brick wnlls like a chimney but

avith the front apen. The wp opening is usually just 7.

lurge enough to hold the brass tea kettle. A litde
lower down prourueing from the back wall is u brick

however is quite typical. The handie serves to agitate
the fire, shuke down thesasfies or o withdraw the
grate from the hearth. The length, including the
handle, is 22 inches, the width & inches. The average
thickness of the square bar is 3§ of an inch.

The photograph was taken in the Native City of
Shanghai, ~ ot

PILLOWS AND BEDS

The _upright position of Acmo sapiens, which
distinguishes him from other mammals, finds it ex-
pression to a limited degree,. in his sleeping habit

Fig, 474. Ruse Wick Laups.

ledge aiid at the same height in frent, extending from

one side wall to the other, aa iron bar ar sometimes a
brick arch. Ledge and bar, or ledge and brick arch,
as'the case may be, form the support of the wrou;jln
iron grate shown lin Fig. 468. A wood Are js-smade
on this grate, off afd on during thele day with
. brush wood, as it is essentLalrtfﬁg well-being of the
Chinese to have hor-téa zll day long. They would
not think fordiistance of taking a-trip or boat ride;
without 'téking a tea ketle along, in a wooden box
orthasket, padded carefully with cotton to keep the
sted hot for hours. The grate shown was made of a
reinforcing bar, used in European concrete construe-
tion, (witness the wart-like protuberances), probably
taken from some foreign building operation, the form

=

=4

when the head has to rest highek than the rest of the
body. Because of this persistent habit, the redson of
which remaiis unexpldmed the pillow must surely

_be~cainted among life’s necessities. We read in the

Bible that Jacob used stones for a pillow, when night
ovcrtdkmg him in the open, ferced hlm to find sleep-
ing quarters without shelter.

In China people are not far remo\-'eé from such
primitiveness, and, in the hc;l[@o‘f summ&i one can
see people sleep in the open, with all kindsiof make-
shifts for a pillow; a brick, a stone, 2 piece of wooc
a pair of shoes, etc., when mn all cases, the head restd
a litde higher than the rest of the body. Piles of
timber where the one end is higher than the other,

on account of the tapering from root end 0 trunk-
. " R '
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top, are ever in favor with sleeping loafers or beggars®

since because of the slant, the sh:cper can rest, without
a pillow. For the same reason a householder can now
" and then be seen, stretehed out in front of his abode,
upon a wooden door taken. from- its'"h“inées and laid
upon the ground, \wth ofie end propped uB a liule
to gain the necesvuy slant.

Woopes' Rusit Wick Lame,

L. a7s.

.

There -is a large variety of Chinese pillows for
sleeping, w1th however one characteristic inherent in
all: namely that they are extremely uncemfortable
for occidentals. The Canwenese people are fond of
using in sueimer a square box-shaped pillow of
porcelain, one of these is shown in Fig. 469. It is con-
sidered very cooling. The dimensions are 6 by 5 by
2V, inches. Tt was given w me by a Cantonese family

in Shanghai, but I am afraid that { have not se far

shown sufficient Jpprtcmtmn to use it, not even in the
heat of summer.

An ordinary bamboo pillow is shown in Fig. 470.
By looking at it, one can imagine how admirably jc
"fits the neck. It is 13V4--inches long and -z little over
4 inches high. T found it in an Inn”in Tatung,

7 .
Anhwel provinee, and procured it for a small con-

sideration_to_take along as a souvenir. .

In connection with slegping appliances, a .final
word is necessary concerning bedbugs. They are a
sine gua non_In China, and the Chinese view it with
apprehension if a person is nat bothered by them:
a healthy person must have bedbugs. All the poor
victims object to, is too_many. It is therefore quite
frequently that one sees” the bed-boards, “or frames,
with the cane, rattan, or chamarops cords, taken dut
into the open, in view of everybody, and plentifully
besprinkled with scalding hot water. Bamboo pillows
are similarly treated: Leather pillows don't lend
themselves to such treatment and probably harbor
always a few representative specimens. te perpetuate
the breed. .

On’a boat-trip in Chekmng, I saw thg boat people
nrcddmg on the floor their bedding which conmstcd‘
of a piece of wadding, about 3 by 6 feel Tn extent,
enclosed in blue cotton cloth. In the day time it was
rolled up and wrapped with a sheet of rush matting.
The matting was put on the floor, and the wadding
served as. 2 cover. For a pillow these people took
their upper garments and folded them up into a small
bundle. 1 alwiys enwied sach sufficiency, and yet my
mode of inland travel was a ¢lose_approach to such
simplicity. Wadding to sleep upon and a- feather
pillow, two more items, gave me the fcehng that I
traveled like a gentleman. :

Another more eleborate pillow, also of bamboo, is
pictured in Fig. 471. It is evén somewhat resilient and

“rather grdceful in appearance, although a couch made

in thé same style we might view with more apprecia-
tion.- The height in the center is 4% inches, and the
length 18 inches. It was bought from a secondhand-
dealer in Nanchang, Kiangsi. This latter example,
Fig. 471, can be folgled flat to fit conveniently into the
bedding which any Chinese traveller carries with him.
All you can hoepe to find-in a Chinese inn, is a place ©
upen which to spread your own bedding. This may
be a regular bedstead with an expanse of closely
woven cane, rattan, or a surface of interwoven cha-
mizrops cords, fastened to the edges of a wooden frame,
in the same way as our cane chair seats are attached
in"a row of holes along the edges. More common it
is to find merely wooden boards, with some straw on
top, either' in a bedstead frame or on trestles. Push-
ing two of the square Chinese tables together, makes
also a convenient bed, with the drawback, however, -
rhat one has to rise carly to restore the tablesto ‘their

“legitimate use.

As we have learned already the Chinese like sub-
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stancein their pillows and among other Lmds use
leather” ones, lacquered and stuffed with chaff or

bamboo shqunos They are about two feet long, with *

a square cross section, and are ngt fa whn: _more
“comfortable than all the rest. Another, kind, used by
. traveling “merchants is a wooden ‘box covered with
leather, in general outline s ilr to the bamboo
.pillow, Fig. 470. The curved top epens like a lid and
the trav cl:,r upon refiring.can store in the p1llow all
his valuables and be sure thit ‘hobody can get them
‘without rudely awakening th

BROOMS .

A notable fetature of the broom, shown in Fig.
472, s its renewability. The end of the wooden, handlc
is bent over,"probably with the aid of 2 fire and helds,
in the fork of the bend, 2 bundle of straw. The up-
bent end parailel to the handle. shaf; 1s t;ed to the
: _1:1ttcr with a rope to hold the burdle of straw in

place. When the straw has been worn den from
frequent use the rope is loosened, a new bundle 3
. put in place of the old one, arid the rope once more
tightened. Brooms are used in Chinese households,
in the same manner as in the Western world. Long
handled brooms like the one shown, are however,
rarer than shert handled brooms. With the latter,
the Chirese have to stwop, a prdC[ICC they don't seem
15 object- to-at- alk Dust-pans :Hctﬂafu:}!rly made—ef
wicker or bamboo splints, similar to the scoops shown
in Fig. 501. In the aver¥ge Chinese house orie finds
only mudfloors, though sgmetimes, in bed-rooms,
wooden foors. The floors are never washed. 1At meal-
times bones and refuse are scattered upon the floor,
. only the most indigestible remnants of which are not
snatched up by stray dogs, which always find their
way into the houses at meal-times. The only cleaning
a Chinese floor ever daes get is with the broom, not-
withstanding the fact that the floar has servéd as
spittoon, handkerchiet; children’s teilet; etc., ete..

. Broom-making is not 2 trade by itself. On the

farms the pzasants make breoms for their own use,

and now and then some of the poorer folk will make”

quantities for sale and peddle them shout the countsy,
Brooms differ in material and workmanship aceord-
ing to locality. In; the north, the stems of the kau-
‘liang or millet, are used extensively, and in.the south,
even splints of bamboo-bundled rogether. The photo-
~ graph was taken near Changshu, Kiangsi.

“The brush shown in Fig. 473 is used for cleaning
pots and pans. It was photographed ua«—wFucho“,
Kiangsi, and represents a common type, found ex-:

-

.

_oil. Two or three pxieCt:s
“of the pith.of a rush,

Junder Fig. 372 is also of that type. T 7|,

-ment might have been o fray- the end
of the stick purposely by makmg in-

- servesi to hold a small

tensively in China. It is" made of a
round piece of bamboo, the end of
which has been. cut longitudinally into .-
n¥any paralfel slits to form the byistles.
1 include this sample here to show:the
principle of making 2 brush cut of one
piece of “wood by merely fraying the
end. The carpenters brush_ dealt swith, . *

_About the Chinese brush pen, for
writing, the tradition is current that it
was invented in the 3rd dentury B,
but it”is hard to believe that-no im-
plement’ of a similar sort was replaced
by it. The prototype of any brush is a
woodenn stick. Dipped 1nto a medium
and variously applied Lo trace lines the
end would be apt to fray and then the
application of paint would at onde be-

=

com&easier. Aftersuch a practcal )
. . Fis. g76.
experience the next step in the develop- Crainees ~

TrANMMEL.

cisions. The invention of the writing brush in the ~
3rd century B.c. was probably then only another step
in the development ’

when hair ted to the
end of a stick replaced
the wooden fibres.

5

LIGHTING

Fig. 474_shows three
specimens of rush lamps
which & jare now rapidly
dlsapgearmg due.to. the
1ntroductlon of s kero-
sene 113 China. )

A s:&and of porcehun

earthenware or brass

arthehwarc or ; brass
dish whu:h contams the

Juncus communis, are | ]

laid in the oil and F16. 477. Japaxese Cookixe
o Trantarers. N
allowed to extend. a - o

little beyond the rim of : S

" the oif container. Frequently a plece of iron -curved

to fit the shape of the dish, and long enough to pro-
trude somewhat from the oil, is laid over the “wicks

- e,

-
A
I

(34
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.'to Lcep LhClT‘l submcrged in the oil. The ends of the
.,wacLs C\tendlng from the oil are lit and. as they burn
EShorler ar¢ pushed out from the oif with the picce
“of iron; whlch is grasped by the end projecting from
he oil. The oil most frequently used as fuel for these
EflVC(l from the sy bean, Glycine hispidia,/
ape seeds B) assica rapa. Untl the introf

/i

K

e, 378, L'q.\w Syaxn or Wrotenr Irox.

'_duumn of Lerosene mpc oil -was the Lhmp::st and
best lllumm.ml known to-the Chinese.

'_Of the’ three lamps shown in Flg 474 oné 1s of ’
“poreelain, one of brass and the one in.the center of
eartheénware, Like many other Chinese articles lamps
:_'uf made of various m1termls, the order as far gs
expensc “is concerned- being meliy wood, carthen-
vare,’ porcelam and then meral such s pewter, brass,
opper, ete. ‘The one made of pnnelmn 15.11% inches
'h|g|1_”0n top rests an unglazed earthenware dish for
th : Thc -Llrgcst dmme[er of th]q dmh 15

4 1nchc~: and its thickness 14 of an inch. The stem of
hL porcelain stadd is. hollow and plugged in the .
n’mddlc to form an upper and lower hollow spau:.
The bowl-sha ped top of the stand has a hole 3 inch
iy diameter in its center communicating with the
upper half of the hollow stand-stemt. On the rim of
the stand top at equal intervals are three small pro=
jections which form part of the stand, bur are left -
unglazed. The loose oil dish rests on these projections
which-no doubt serve to¥keep the top of the stand
from getting too hot when the. larp is burning. The
decorations on the porcelain are applied by h‘md in

: blue under the glaxe,

The earthenware stand in the middle of the picture

“is 6Y% inches high. It % entirely formed of clay by

hand, not upon a wheel, as closer inspeetion reveuls.
“The stem is hollow but is clased tightly by the bowl-
shaped top which also has three projections in this
case glazed over'like the entire outside. These projec-
tions extend a litde above and beyond the side of the .
rim of the. bowl-shaped top of the stand. The color
of this gl&?f: is' of [hdt smooth dead, robin’s egg blue
which s seen so frequently '\round bh'mghu on
- cheap pottery. The bottom of the under.rim on-which
the lamp stands has three depresmons, at equal inter-
vals made apparetitly with the potter's thumb, The
result is that the Jamp does not stahd upon a con-
tinuous circular rim bwt on three ‘projections. These
spaces probubly served to prevent gases from accomu-
lating in the hollow stem of the lamp when it under-
went firing in the kil n1 The lamp was built wip of
three pieces, the lower’ bowl, the stem and bowl-
shaped top, The stem was formed by rolling togfuhe{
a flat thin ‘piece of clay. The longitudinal lap-jeing,
dr(_fully smeared over on thc outslde, and*hidden
by the ghize, can still be seen on the inside of the
stcem running from bottom o Lop i astraight line.
A dish to contain the oil, not here shown, is hl\e\wsc
usedt with this ear themwre lamp stand.

The brass lamp- is 12% inches high. The bowl-
shuped top, sith three copper pins projecting upward,
s soldered touthe solid stem. The foot of the famp
consists of an Inverted brass cup soldered to the
bottom of a shallow brass dish, 614 inchies in diameter.
The stem passes through a hole in the center of _these
two pieces and is riveted into place, All the different
cast. The
ornamenting of the stern was done with a file. The
two bowllike pieces and the inverted cup-shaped

pleces camposing this lampestand  were

foot, were hnished in7a pnmmvc Jathe with recipro-
cating motion.
The bI”d&S oil-dish for this ldm

f
i

S LL

measures 34
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Jinches across on top. le his a flat piecce for a handle
with a litle projection rivered inio a corrcsp_ogg(ing
hole into the side of the oil dish. To weigh down the
wicks for this better grade of lamp_ and container, a
piece of biass is used similar to the iron ones used for
the cheaper earthenware lamps. [ have not seen any
of these wick weights; as is usual with discarded im-
plements, the small accéssories are lost first.
All three lamps were procured and photographed
“in Shanghal, <

| QT

The simplest and most commonly used stands for

» rush wick lamps were made of wood and have gener- .

“ally disappeared. I found some of them still in use, in
‘and around Sha Ho. One of them is shown in Fig. 475.
The stand is composed of four upright legs, two of
‘them 1 foot high, the other two 7% inches high; they
are held 16gether by rungs mortised with round
tenons into the oprights. The distance between the
upright legs at the base is 414 inches. A porcelain

bowl, 314 inches in dinmeter und % inch high, is
used as an oil container and placed upen the stand.

- T did notcsee any wick-weights used with these lamps.

“The bewl is filled with ciland the rush wick simpl

+laid into it with the ends extending. The ofl-coniaine .

“sweats, that is, oil creeps up Ehe wick to t_hc‘c'clge‘ of.
: - Nt )

the continer and oozes over forming drops on the
bottom of the bowl whighy drip inte the bamboo
trough suspended obliquely "hetween thelegs of the

~stancl, This trough is clvsed av its lower end by one-

of the natural division growths which separate ‘the
hollow stem of bamboo trees into different compart-
ments, .-

The Chinese in whatever they do or make rarely
strive for that perfection which we deem necessary in
our industrial hife. The free use they make of the

179 Rusit Wicks, CavoLe Core axv Duwrep Canpry.

word “about” testifies to this, also the typical ex-
pression “can do,” which implies that perfection is
neither expected nor desired. Keeping this. in- mind

16 15 ol surprising to s6€ Progress in many thmgs

come to a certain point and stop there gbruptdy. For
the Chinese” it has reached the “can do” ftage and
further development is arrested. An exumple in peing
is the oil-bowl of the rush wick lamps. Such dishes
of unglazed clay have been used in the arterior
Orient for more thanqo00 years, also stands upon
which to put the lamps. How long the Chinese have
had them is hard to.conjecture. The Chinese did not -
py any ateention to indusiries and -crafts’ in their
writings: until abput the Sung Dynasty (gH0-1280),

and we get therefore seant information from their
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literature  concerning the pnmmve industries and

modes -of hvmg One fact is certain, however, that:

the Chinese to' this day use a little round bowl, be it
of metal, earthenware or porcelain, for theiy ~afps!
Extensive excavations in Palestine have brought to

'light lamp-bowls of various periods which show an.

. interesting development from «he simple bowl, with

“which. the "Chinese development - stopped“to the -

“closed oil-l amps with holes for a wick and for ﬁlhng
:}_wlth 01] The. development started with cnmpm" the
__'edge a httlc, as the earliest “examples show; to marl-.
;the place for the wick, An example from Gezer, ca.

-1500 Bc. shows the crimping more defined, and the

“next step to closing the top and léaving openings for
‘wick and il seems almost ohvious, and yer it was
not until the Hellenistic period (zngtatury s.c.)
th\ such ‘examples oceur, as shown by excavanons in
lestmc «
ig- 475 was taken at’ Sha Ho, a small market-town
'1n Kiangsi province. . : e
I C\h;@gshu, Kiangsi, | saw an ingeresting lampr
_-hol_.__cler sus;aeqded-from the ceiling. Fig. 476 will aid

BRINE AT R

in understanding the descrip't'i:c;n'. A bamboo tube,
about 4 feer long is suspended verdcally by a top
hook from the ceiling. In it slides freely a wooden”
rod with a litrle notched block wedged on its end to
which the oil lamp can:be hung. A wobden” catch-
strip, with one end tied to the lower end of the

-bamboo tube acts a\‘s a brake. The other end Df this

wooden strip Has'a round hole large’ enough "for ‘the
wooden sliding rod to pass throigh. By inspection
of the picture the underlying principle may now be
readily undeérstood. The extending length of the slid-
ihg rod can be shortened by pushing it upinto the
bamboo tubg, or lengthened by pushing it downward
out of the tube. In. that casé it will ‘be necessary to

release the brake, that is Lift the perforated end of the

wooden piece which rightens the rod; The- principle
is one of friction. The more down- pulljthcre is, the
tighter will be the frictional force -hc)ldmg the rod in
position. We would call such 2 device a tr'lmmel be-
cause of its similarity to the adjustable ironi tod with
a heok for the suspension of a cookingpot over the -
cleimney fire. -For: many centuries pgqst,"’ the Chinese
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havc reached 2 stage where thcy do their . cookmg on
|a built-up hearth, not an the open fire. Proof of this
,' is furnished by graves from the Han Dynasty (206
B£-220 aD.), which have revealed that at that ‘period
: already cast iron cooking ranges were in use with a '
#fuel door at one end and a chimney at the-other, and
with: several pot holes on the upper surface. A
trammel is. under these condmons not necessary, so
~that in China we find such a device only used as a
' lamp'.holder In Japan, on the other hand, where the
rural life “has been much more primitive than in~
(,hma until fuite eently; we find that cooking in
pmsmt houses is still done over an .open charcoal fire, .
with - sm‘nlar trammels. Fig. 476 was sketched after’
a Chinese type seen in Changshu, Kiangsi. o
The sketch Fig. 477 shows two trammels of the
type still’ (1918) found in Japarese peasint kitchens,

constructed ¢n the “same principle, as. the Chinese
amp—ho]der (Fig. 476). These trammels are sus-,
pendcd from the ceiling ‘over the ‘charcoal fire. _The
apancse cool\mg trarnmel is madc OT bamboo or

4 Y

LE Dippineg WHEEL,
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over-al_pdllty runs a r.ope_, @ one ehd of which a hook

-is .attached ta. carry the load, namely a teaketle or

cooking-pot. The other end of the rope, with 2
perforated piece of wood acts-as a brakc——hl\e\the key
or rope slide used to, nghten ‘the guv rope. on\g; tént.

The right ﬁgure représents a trammel from
Nagasaki, a specimen of which was sent to the Mercer
Museum. The left trammel, was sketched after a
of the early 19th century. ’ ) ;

Fig. 478 gives a view- of alamp Emm t}\c Limg
Chuan District in- Chekidng. In this region native
iron occurs, and wrought iron lamps like the one
shown here arg therefore not infreqdcndy et with.
There are two parts to the specimen here shown, %he
stand proper with' a catch‘basm, and the cast/irén

~drawing by Hokuml, a Japanese color- prmt—lllustrator

_bowl for oil and wick. The bowl *rests upon a ﬁxcd..{
ifon ring, -extending honzontally from the uprl%ht k

arm, which in turn terminates in a loop on top for
hangifig "the lamp up against the wall. Below' the

Jlamp bowl is the. catch- basm The fuel is vcgemblc

011, ard the wick: the pith of a rush.
_Fhe adaprability of the lamp is three Euld, i can

be carried -about in thc houso, hung up ag‘unst the

.

r
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wall .md stood upon ‘its’ thrce leos Thrf:e legs are
most_apprupn‘lte for a l‘lmp wlnch should :.t.lnd

sol]dly wlthout shaking. -Even cnta rough, uneven .

surface. a lamp, cooking pot, table, stool, exc.,
'threc legs will always stand firmly. - *

The lamp shown bclunged to a farmer of Ta Yao,
'Cheka‘mg, a place famous for the making of Seladon
porcelam in fmm:_r centuries.

with

?ANDLE }MAKING\

Cmdies are nmde in Chipa by dipping. I have
never heard (Jf c.mdles made with a mold. In earliest
times: b;cqwd\ only wwas. used for .making candles,
but since the Tcmg.;éﬁth -GO7 A.D.) and the Sung (g60-
1127 «\D) Dynasties, other substances suchi as insect |
wax and vegetable tallow, have been employed.

1 The insect wax is the product.of an, insect, occas!

Ceufem; which thrives upon several trees, Tn.nnly
howcvcr up(m Frainus sinensis dnd on Ligustrienm
f?rc;_d:(r;v. The insect ‘nourishes itself from the sap of
the. tqéc,'-i\=hic]\ it extracts from the: small branchgs,

'-_H(". WHEETL,

JaRe Caxels iprisg

s pictung: shows another
the (L}l:l’ln\:&.&. of the éne shown in Tig, 481,

" through hot sitves which retain the seed
ments. of the white seed:coverings, the vegetuble .

and in turn it voidsa whmm substance, the so-called
Ins@ef w.w, with which the branches become, trmdu-
ally covered, In August this substance is scraped off

" the branches The crude wax is melted o sgparate it

from 1mpur1tles and is then poured into wholds for
coolmg Te is ‘sold in the shape of round qdkes as it
comes from the molds. The meling point is about.
bo F. and its composition “seems to be a ceryl .
ctr-:)tale Itv its purified form it is tmnslucent white
‘md highly cryamllme ;
“The vegetable tullow is a white hard; fal anloamg"
themecds of the wllow tree, Stillingra seéufem It melts

dt 112° F. and its chemical compusition is palmitin

Awith some olein. The seeds with their/white covering
;‘ are steamed in wooden cylinders® with perforated

" bottoms. The steam eniers through / ithe holés in the
bottom, and so softens ¥e wallow thar it can Be SEp-
arated from the seeds B geatly beating them with
stone hammers, or by pbundingﬁhem in a mortar.
with . The. mass 1s_sifted

s. The frag-

a trip hammer.. beaten

candle dipping wheel, which wis photographed w atone for

t .

s
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.. tallow, are further pulvenzed in an edge mlll The
“resulting powder s still impure, being mmcd “with
" ‘adhering particles of the seed pellicles, but purifica-

- oil-press, similar to the one described ander Figs.
23 10 135, * The mass, forced through the rings, is
first “dark yeilow. ancl turns white - upem contact with
he ‘air,’

,I'he insect wax is the more valusble product and
Jits use is therefore more restricted. For candles used
in '3uddh]s[ worship a mixture is largely uscd of one
mrt ‘of inscer wax to fifty pdl’tS of vegetabld tallow.
ry experience most of the candles used in
te dipped-in vegerable taliow until they have nearly
he requlred thickness and are then coated, also by
dlppmg, with an outer-layer of insect wax, which has
been _dyec_]__red with alkanet root, green with verdigris;
or lefe white in its natural state, This codting is an

-Cl ]Ol’l’ll(_ fC;ltLil’C lI'lJ\TTlLlCh as. it pI'CVCHtS guttCl’lﬂg,

or. funerals. Insect w.n has a Righer melting point
(1807 'F. against 112° F, of vegetable: ta low) and
Ztherefore keeps the liquid tallow confined ‘hear the

. flame and-assures complete combustion. The top of -

. the burning <andle seems surrounided by a wall and
" ~this is the outer layer of insect wax which is con-

sumed. at a slower rate than the vegetable tallow. A~

"combustion preblem s thus ideally solved. Whether -
+ or not the stick wick, presently to be described, is a

; k_thll is cffcc[cd hy pressing - -the mass throuuh a
: ylmder inade up of bamboo or willow rings, in an

Chipa®

olors dre added to fit the “candles for festive.
asions, red for happy ‘events and white' or green

ing covering one fourth the leng'th of this wick stick.
The bamboo sticks-for the solid bamboo wicks are

 split from-4"thick-walled bamboo stem and for rouad-

ing are pulled through a round, sharp-cdged hole in
a flat piece of iron: A number of sticks thus prepared

- are spread out upon the working bench and a line

is drawn upon themn with Chinese ink at right angles
to their length. In this manner each rod will receive
a little mark to determine the spot from which ‘the
winding of the rushes to forim the c:mdle proper is
to commence. . ;

"Fig. 480 gives a view of the working bench. For
medium sized candles such as those shown in Fig.
479, six rushes are taken from the heap on the bench
and laid upen the square wooden board and flattened
by relling over them the round wooden stick, heré
seen lying on’the board. They are then wound in a
spiral over the spaced off end of the rod. To prevent
the unwinding of the rushes from the bamboo wick
rod, floss silk, pulled from the distaff, (contf. Fig. 247
for a detailed: account of it) on-the bench, is wound
spirally up and down over the prevmusly wound
zushess whereupon tht: wick stick s rmdy 1o be
dipped. . -* .

There is a certain quality in ‘the ﬂoss stk whlch
makes it adhere where put, and thérefore no tying is
‘necessary. The Chinese have solved @ problem of ~
giving St.lbillty to the rushes in their own way; in
old Engtand, Ireland and Scotland, a narrow strip of
the outer husk was left all along the rush pith, to give
the latter-the necesmry streng[h

&

‘necessary feature to dfTOI’( #ipﬂleed_{mw&-ubﬁt stepristo form mr: -HUU'R- at-tieerd=of-the

~not know. The only drawback of the Chinese candle
" s that it hds to be -;nul’fed from fime to time, If this..
s ot done the charred ead will tumble over and
mjl\e 2 ‘mess of the candle by-burning a pathway
T lnto the outer coating with a ¥esultant Hood of tallow:
"+ The peasants do the'snuffing qmcl\ly with the fingers -

; tongq are used .
“There -are two dachrcnt typcs of candles used in
= Chm,l, ong kind to be used on a pricket, and the

: I\mngsu CheLmng, Fukien, avhile in the central
oprovinges along the Yuangtse, in “Anbavéi, Kiangsi,
: :'Hunan Hupch the candles- whlch m:ed a -sockered
'ndlesnck are those preferﬁbly 1}“56&1. ,The wick or
Fowic "basls of the candle is, conforrmng th its type,
a hollow “reed, adaptable for a pnckat ‘or a. solid
__qub_oq stick for a sacketed candlestick. Th{_i burn-
_g-pu_rt_of the candle here shown appears as a swell-

whlle otherwne brass SD.IIHEI‘S constructed llke sug.w,

sther-in a soe]\eted candlestick, as here shown. The. .
“former seems to be prevalent if it - the coast provinces, -

wick stick which is necessary for .hanging i, w1th
the wound- end downward; en the dipping- wheel.
The finished cindle in Fig. 479 shows this suspension
Hook- plainiy.. Near the unwound openr end of the

*"hamboo rod -a.cross-cut half through the wick stick

is. made with a mee, and the blade turned while
still in the cut to split the bl ade. beyond the incision

and downward toward the stick-end for a short

stretch. The split piece is'then bent outward over the
flgme of an oil lamp, other, wise it would be liable to
‘break and not keep the pbsition in‘which it forms the

hook. Candles with a hollew feed centes, hayve a sup-

plementary pointed bamboo rocl with a hook'on, ity

pushed ifto the end hole, S

For the purpose of dipping, the candle chl\-rods, )

wrapped as described wich théir rish-wicks, are hung
up on a dipping wheel, as can be secn in Figs. 481
and 4%2. A working-man sits in front of the wheel,

takes down a wrapped rod, dip¢ it, and hangs it upen’
another hoop on the same wheel. He turasithe wheel
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to bring the stlcks te be dipped in the hot wax in
front of him ‘until the wheel has made a complete

revolution swhen the first one of the dipped rods, now -

hardened n the ceol air, will again be in front of the
worker, Now the cooled rods receive the second

dipping, which is comp leted after ‘mthcﬂL{umple—ec—graph —was—fﬂ-keﬁ—rn%m—yﬂ- Krangsi— T

revolution of the wheel. Thu the work procecds, by’
successive dippings,u Lintil‘_the layers on the sticks
reach the thickiiess required for the size of the
candle. The final act is the dipping in a colored -
solution which gleS/tOlDr to the candle. The photo- _




Chapter V
TOOLS FOR ENABLING TRANSPORT

ROADS

N-OLDEN umes. excellent wide roads were in
existence in Chida suitable for chariots, coaches,
and wagons of many. descriptions. As early as the
Chow Dynasty {1122-249 8.c.) the traffic necessitated
the prescription of a uniform scale of praportion for
wheeled vehicles, prohibition of “furious driving,”
and traffic regulations at crowded crossings, Various

Fig. 383. CuHiNEsE WHEELDARROW. v

- L3
native records of the period 221-58g a.0. mention the

and wheelbarrows. The Chinese peasant, ever intent
to gain more ground for the cultivation of his crops,
has graduadly reduced the width of former highsays,
unhampered by a watchful goverriment. In fact the
greedy officials have winked ar such encroachments,
as long as they have been thereby cnal "+d to exact
increased contributions in taxes a1 in wiad from the
hardworking peasants. It must be stated, however,

? : . .
that my criticism refers to the old regime which ended

use of carriages, which registered distances with 2,  with the establishment of the rcp\ublic. Naiurally

mechanical contrivancé by which the wooden ﬁgure‘

of a man struck a drum at the end of each li {1/3 of
a'mile). Present day conditions show a djfferent pic-

ture especially in southern and central China where _
the two-wheeled cart is not known. The splendid”

roads are gone, and in their place, we find only nar

3z

changes did not come over night. While the mon-
archy was overthrown in 1911, the enlightened poli-
cics of the young republic have not had time 10 work
appreciable changes for the gencral betterment. of the -
country. It is only within the last five years that an

-extensive program of road building has been carried
row paths, scarcel§ wide enough for foot passengers ‘

out.
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WHEELBARROWS N

In Central and Southern China where thé roads are
wo narrow for wheeled carts the most widely used
conveyance for trunsportation is the wheelbarraw.
While there are many kinds of wheelbarrows, the ‘one

. : %

Fieio ghg. Derare o Crosesy
LWk Pl RROW  CONSTRUCTION,

shown in Fig, 483 is typical of them all; the principle

“pieces extend downward with the bearing holes for

-miscrable roads. These wheelbarrows are masterpieces

; N
Two long shafts, held ut a proper distance from each
other by two crosspieces, terminate 1 the handle-
bars, and form the basis of the whole vehicle” Into
them is mortsed the latuce work which surrounds the
wheel. On euch side a carrying frame is formed by
curved bars agached to the mainshafs by crosspicees.
The accompanying skeweh, Fig. a8y, will make this
clear. The wheel, about 3 feet in diameter, 15 made
entirely of wdod and has two iron bands around the
hub, and an iron tre. The axle is made of some very
strong wood. From the frame of the wheelbarrow two
the axle. This lovks ruther precgrivus, and yet these
pieces stand up splendidly under the heavy sirain of
imrhense lodds and the considerable bumping over the

of joinery and speaal care is bestowed on the selection
of the best grades of hard wood for all parts.

Besides transporting goods with these wheelbar-
rows, the Chinese use them also for passengers. I have
seen as many s six people on them, three siting on’
each side with their feet dangling down. If only one
passenger is conveyed the driver balances the wheel-
barrow skillfully with the wheel tilted at a consider-
able angle Frofm the vertical. If a peasant wants 1 take
@ pig o the market, he saves himself all the trouble of
giiding’ the recaleitrant beast, by tying it upon the
wheelburrow and wheeling it to the market.

This description” would not be complete. witlisut
mentioning the squeaking of the unoiled axle, a night-

being alwavsthe <-1mF!_.ife.,Tg,|q.@.k}lﬁ\, wreel 5._,r;uu;1(_‘[u_{*'—-_'fﬁ&rﬁ“tfr"fm’”t}i@ﬂttfs;—\‘t’h‘it“h“dﬁt‘ﬁ‘ﬂot“bﬁt‘ht;f’[ht‘C%lI.ilt’.’St’*'f

by a framework, guarding the upper part of the whecl

from-contact with-merchandise or persons transported.
*

in the least. In Shantung.and Henan, sails are fwe-
quently used on wheelbarrows. A large sheet of cloth

"

Fic, 485, S1mp For . TraxsrorTING MUD,
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which tan be raised

1s ser on a lramework
frong,
“or recfed at will. the ropes
Ij%ii'lg attached tothe handle-
bar clase o the 'n.in\';;r".gﬂ
T photograpl &ds taken
abéeult

An,

in the yvard of a larm

n -

¢

a0 I owest from T
Kiangst Provinee,

SLED

“Amony the devices relu-
mny
ton must be mentioned ithe
which

the

o Chinese transporta-

sled no doubt pre-

ceded wagen  in_its
development. Fig i35 gives
It
used for shifting mud from

one part of a ficld o another,

“a primitive example. is

surface
The felds

must be perteatly level to allow of unitorm inunda-

when levelling the

for rice-growing.

don. Fur the runners of the vehicle naurally cyrved
pieces of wood are selected, They are held together by
The in-

flled with boards which rest

four crosspieces mortised into the runners.
tervening spaces are
loosely in longitudinal grooves cuc in the runners. in
the munner, in which panels are held in_place. At the

end where the runners curve -upward wooden pegs

Fio. 486, Crixese Grass Caar Usep ox

. CriNese

THE Povanc Laxe.

Grass Carv as Uskp oy tae Povaxo Lare ax 2

1921s.

have been placed to fasten the rope Earth 1s heaped
upon the platform, and a draught animal s required
to drag it about over the field. For loading and un-
The length of the
runners is about 5 feer, the width of the whole con-
trivance is 2 feet 3 inches. It was photographed on a
farm about 5 Li_from San Ho, Anhwei, #fiere we
were the guests of a retired offictal. formerly

loading, shovels are emploved.

the sec-
retary, of the General of Amoy.

CARTS DRAWN BY ANIMALS

The fwo-wheeled cart 15 a ve-
hicle of North China. ln former
umes it seems to have been com-
mon all over China. Through the
neglect  of it disappeared
gradually and survived ooly in
North China under the sway of:
the court in Peking, where the im-

roads

portant business of victualizing the
capital was sufficient,urge to keep
the roads leading from and 1o it in
- good repair. A. Semedo, a Jesuit of
the 17th century, observed that pub-
lic carriages in China disappeared
about the 16th century, at which




] time .they were 1n-
troduced-in Rurope.

Before describing
the two-wheeled cart
as 1t is used in Shan-
shall

to the use of primi-

tung, [ reter

tive carts on the

mud-flats  of  the

Povang  Lake, Ki-

Fra. 45k Ty \}H }R;.-\m\':.s ur A JI?@.{“GL the first 1wo-
Povaise taows Uaer. b

wheeled carts [ saw
China,
contiguous to the Yangtse River, there Is towards

/ in Being

summer an enormous rise of water in che lake, some-
thi

rer. On rthe extensiver mud-flats  which are then

]

ag like 30 feer, which subsides again towards win-
cxposed, starts a Juxurieds growth of reed-like marsh
grass, this is harvested for fuel, and then, after thar,

a short carly grass 1s taken up with the hoe with much

of the soil frached. The latter 1s used for ferilizing

the helds, and protecting, against night {rost in Jana-"

o
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ary, the young tobacco plants grawn in the neighbor-
hood of the lake. - )

The cart, Fig. 486, 1s transporting reed grass, and
the persons at work with it are males in spite” of
thetr skirts. |

The cart recalls conditions in Europe in the middle
ages and reminds me of a1 statement made by a Ger- | |
man historian (Gustav Freyrag) who said thararound
vo;ocarts were few and- the Alsatians used
wagons without any iron. Wagons with iron wim-
mings came later from Swabia inte Alsaua, These all-

1200

wooden Chinese c;lr[s'_‘frn'm no~doubt also a link with
ancient umes. Muang T1 (2097 se) is said w0 have
invented carts and indecd there occurs a word for cart
among the oldest Chinese signs. According o Giles
{A Chinese Biographical’ Dictionary, London and .
Shanghai 1898, p. 269), Hsi Chung, 20th century s,
a descendant of the Yellow Emperor, is said w have
been Master of the Horse under the Grear Yii and to
have been the first to empley hoeses as draught ani-
mals. The statesman and firse statisticanKtan Chung
of the 7th cemury b.c. counts the cant ameng the m-
plements necessary [or the peasant, An ode in the

Fal

Fio. 489, SHANTUNG CART FOR PASSENGERS aND MERCHANDISE.
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Jyo. SHaNTUNG Pagencrn Carr,

-

Fig. 491. Horse Srtirrups.
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Shi-King. deseribing a battle between the Chinese and

the Huns in 827 s g contemporary: account, speaks
ol theswell-made war carniages, nicely balanced belore
ad behinad, The Tter characierizavon fits the Chi-
nese caet where the body should be well balaneed
upon the axle of the two wheels. Fig, 487 shows an-
vther example of one of the primive Poyang carts
used tor U'.ll’l.\p(:ﬁiﬂg fuel and grass, from the far
stretching marshes to the boats. T their primitiveness
these vehicles seem the protatype of all two-wheeled
carts. The wheels about 5 Ieet i diamerer, are built up
of solid planks joined together with dowels and two
dovetatled crosspieces. The plank
in the middle is left thicker in the
form of a central block, to form a
kind of nave or hub. The axle is
reugh beam squared ar hoth ends
to it Into square mortises 1f the
wheels. The extending part of the
axle is secured with o wooden pin,
The platform of the cart rests on
the axle, in such a manner that the
the
wheels. The asle 15 Armly fixed 10

avle can frecdy turn with
the wheels and wrns only as they
turn.

The picture shows clearly the
primitive  wheel  which 15 here
mended with a few iron cleats, but
originally there was not a particle
of iron used on the cart. The yoke
which rests upon the neck of the
water buffulo is tied 16 the ends of

¥
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the shafis, Hhe shatis are prolonged with

beams tgfl 1o the originad shafts and it
reems lifely that formerly these carts were

drawin By omen anlv), Mules are nor used

i the dideiet an alll The wheels are about
5 feer i dimeter. The cart was photo-
graphed ar the Povang Luke, Riangsi.
No. 1 of the skeweh Figo 488 dhows one
of the bearings of the underside of the
platform of the cart, The platform consists
of twan lorge shalts about 152lect long. run-
ning parallel, wr one end connected with
the voke which is tied o 1, There s sul-
" Relent space between the shafts for the
draft animal, but forther bebind the late,
the shafts are connected with crosspieces
which, with boards Iving upon  them,
parallel wath the shafes, form the body of
the cart. Each shal under the body of the cart has a
short strengthening beam pinned toif with two parallel
wooden pins. These pins extend about 6 inches down-
ward (see shatch Moo Ty and G over o bearing which
is merely arounded space on the axle, On Noo 11 of
the sketch these rounded places are plainly indicated.
The cart Fig. 48y @ tvpieal specimen of those used

»

UUWheel carriages were firtnteaduced by the FEaperor
Tavou, the founder of the o Jsmasty, 2205 w4 AU shis carly
versds howeser they were nob i apgears, deawn by Borses, bt
v omens Fheir use was 08 mreat medsure restricted o
amd noble timihes. The cars an which the Foperor rode were
ivaradly drawn by twenty men” o], HL Gray, "China” Londoen
s Vol I page 17701

> -
Jusk oF SHaNTUNG,

Fic. 491, Coasrixg

roval -
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in North China. stunds unhirched in o Chinese farm
vard. The shafts arc propped with a stick to keep the
cart i an upright pogsition. The wheels, abour 4 feat
in diameter, are ponderous affairs, with hab, spokes,
fellies and iron dres. The fellies are studded on the
sidest with large-headed nails w prevent wear and in-
stead of continuous hoop tires, are covered with de-
tuched iron plues i three sections. This care was
photographed in Weihsicn, Shanrang, The axle does
not turn with the wheels as in the-Poyang grass cant
(Figs. 480 and 4587) but > with European carts, the

.

529

ther protecied from rain by an additional covering of
ol cluth or ailed paper. Little windows are fued on
the sides with black gauze and nowadays sometimes
even with gliss. The shafts extending on the back
furmish space for baggage, The passenger on the in-
side spreads authis bedding upon the board Aoor, and
has to st in o crumped and uneomfonable posidon
with crossed legs, or with legs stretched straight from
the sitting body, l)uLh___E.}f- which P().\iti(Jl“lS are Most Lll
comlortable for foreigners not used o i Springs, of
course, the cart s not, and on a rough road you get

N Fre. 393 Rivir Boar or Kiaves), -

wheels turn on the axle. THe roughly squared axle

fits between parallel pins a few inches apart, project-

ing downward from the underpart of the- shafts,
These pins fit into grooves cut on the siacé of the
axle, and in this manner the axle’ keeps in place and
is prevented from revolving. The hub, about 1 inches
in diameter, is sirengthened by two iron batils and
the circular opening is lined with a sleeve of iron. The
spokes are mortised.into the hub and the fellies. The
body of the cart 15 built lightly of framewogk and

covered with white or blue cotton cloth which'is-fur .

-

shaken up, until cvery woth in vour head scems
become doose and shake as the bones in a dice-box.
The driver usually sits w the opening of the cart on
‘one of the shafts with his feet dangling down.

Fig. ay0 shows another example of 4 Shantung care
with a mule in hamess. The dralt animal in chis
province usoally is a mule. The Jeather harness is not
anlike the American harness. and consists of collar,
saddle, breeching and, in some cases, traces, The girth
is frequently a piece of rope. The shaft ends are at-
tached to the saddle 1o, kecp the vehicle balanced. As

¥
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the cart has no brike the breeching his<o serve
haold, back the load going dowa hill. -The “baggage
space ar the back must not be loaded 10 the point-af

estroving the balance, otherwise the mule is lifted

into the air. The driver’s sear on.the shaft 1s indicated
by the pad shown in Fig. 490. Underneath it hangs a
bamboo bottle with heavy vegetable oil for fubricating
the axle bearings. The end of the axle around which
the wheel revolves is pratected by an iron sleeve so
that iren bears upon iron. An iron linch pin keeps the
wheel in plage on the axlé, The cart was photographed
in Weihsien, Shantung province.

The two caris shown are for passenger service and
goods. Carts exclusively for transporting goods have
no top structure. The Chinese twowheeled cart is
looking back upon a history of several thousand years,
and is now gradually approaching the end af its use.
fulness with the advent of road improvement and
motaor cars.

HORSE FURNITURE

Of the various articles belonging to the equipment
of horses in China, I shall here deal with the stirrup.
The first mention of a stirrup in the Ocecident

View o0F

Suresrpivag Yarn.

appears n a bodk attributed to the Roman Emperor
Mauricius, cailed Ars Militaris, which was written
in the oth century ap. In Chinu surrups are much

“older, B. Laufer® noticed them on a sculptured

stone 6f-the Han Dynasty, and F. Flisth * calls atcen-
tion 1o the méiirion_of wtirrups in Chinese writings of
the year 477 an, The Torfinthen was a metal ring fase
ened by 2 leather strap to the saddle. The typical Chi-
nese form of the present day is shown in Fig. 491. The
pair on the lefe s of cast iron and the single one on
the right of brass. The heighe of the cast, iron pair 13
6Y4 inches, the foot-rest 1s elliptical with a dizmeter of
5 inches one way, and 5% inches the other. The di-
mensions of the brass stirrup are 5% inches high, and
a diameter of 3 and 4 inches. Near Tsao Hsien, Anh-
wel, [ noticed once very primitive stirrups on donkeys,
cansisting of a piece af wood, sbout 6 inches long, 114 -
inches wide and ¥ of an inch thick, held at cuch end
by a piece of rope which-led up to the saddle where
they were fastened. The stirrups shown in Fig. 401
were photographed in Kienchang, Kiangsi.

*B. Laufer, “Chin. Pottery of the Fan Iiyn.,” Leyden, 190g.
®F. Hirth, Verhandlungen der Berliner Anthropologischén Ge-
sellschaft, 1Ryo,
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The place where strrups originated seems to be  the Mercer Museum. was procured in Kienchang,
somewhere in Centmal Asia. Thenee they spread East Kiangsi. A wrought iron bail has on both sides inci-
and West, The incursions of Asiatic hordes in the gth sions which furm ridges like dulbsaw-teeth. The ends
and sth centuries brought them to
Europe. The oldest specimens recov-

532 ' o

ered from European graves of that

‘- pﬁff‘iﬂd‘,. however, are=w form and
decoration quite advanced, and point
o a long perisd of previous devel-
opment which must have taken place
-somewhere ¢lse.

On the bronze reliefs from the
gates of Shalmunesar dating of ca.
830 w.c. 1s depicted “rthe king whose
sad lack of horsemanship is indicated
by his nding straightened and with
huge stirrups wed o the horse-
blunket, not in the only fushion
known to the oriental expert, with
hunched-up knees and  hareback.”

{Quoted from Olmstead, History of
< Assyria, New York 1923).

The Clll’l’)'—C(')mb, Fl;__{ 392 now in F16. 497. Snartor PropELLED with ScuiL. -

N
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to connect the two grear rivers
with’a canal was alse made in the
Han tme. The energetic Yang Ti
(o5 to 617 an.) built a great 5YS-
tem of canals amounting  alto-
gether to nearly sooo miles. The
Grand Canal connecilng the Hu-
ang Ho and Yangtze River was
also brought o perfection by him.
[t was 20 steps wide and the
banks were lined with solid stone.
“Today, as ene travels through
the country, signs of thousands of
vears of warer-borne traffic are
everywhere in evidence, Bewild-
ering networks of canals, fa.,
stretch over the lewlands around
Ningpo and Fenghwa in Che-
kiang province and it seems a
Fie., 398, Coasrizg Junk oF Suavrose. puzzle how the boatmen find
: ' ' their way through thar muzé)
- of the bail rest in"the wooden handle, which is fur-  High-arched bridges span the canals for casy passage”
nished with grooves giving a decorative cffect and  of boats and night trathe: is aided by the piers of the
affording at the same dme 2 firm grip. bridges being painted white. As 1 boarman comes
The Chinese apparently have no spurs. I never saw along at night and approaches a bridge he looks for
any and there seems no word for spur in the Chinese  the painted piers and steers his boat safely through the
language. Of the Turks and some Central Asiaic  narrow opening. Boat-traffic in some cases goes up a
tribes 1t 15 said that their stirrups with sharp corners  river to near its source and there a portage is estub-
offer ¢ good substitute and’make up for the absence  lished to connect with another stream beyond the
of spurs which however cannot be applied w the Chi-  mountain. '
nese stirrups which have round

contours and no sharp corners.

WATER WAYS

Among the carliest records of
thé Chinese we find references
to the
ways.('ljhe legendary rulers Shun

Mprovements Of Ssvater

and ¥ii, it is said, decpened the

r,j'v'/e’rs and in times of fAoods
" made Eljulnncia and  canals to
conduct the ood swaters to the
streams and to the sea.

Of the Han time we have more
7 definite information. An engineer,
o named Shih Lu, constfucted
' a capal 6o li'in length with 26
locks, through the mountainous

country of Hal-Yang, Kuang-
2  tung province. The first attempts 3

G, 109. SEAGDING 1~'|§r'zli,\‘n Jusks.
- 7 .
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Somenmes ulte v dewern the 535
path L diy and sihed-up canals,
Consuling the map one usually
finds thut the abandomed and for-
gotten canal d o one ume
SCry CL} a gimd le:'pU.\\' l)_\ sonnedt-
ing mporant rivers or by consid-
erably redoucyg the WJistince be
TeCl pOInts an d TOrTUDLs MTeUm.
The queeress, sight s 1o see o
beaatiiul arched  bridge m the
st of Jevel dond wihowr ap-
proaching reads. surrounded by
tilled ticlds, The welkbuilr pile of
masenry has endured while the
nealocted wanl has Wiogether dis
appeared.

Al one ume we procecded ina

sampan on g iresh water canal in .
Cheliang, Finullv we urrived - Fie sun Seadue Cardo Boars,

the end of the canal and had o

pass over o lock into the Younyg River. The tide runs  then just passing out we had o wait the ‘turn as our

into this river a considerabie distance and as it was  -man-propelled sampan could pot go against the sirung
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current of the tide. The lock, @ pfers mud ramp. is of
very simple construction and setves (o Keep the Tevel
of the freshwater canal constant. The caml approaches
the river at right angles and 1s dammed i w o width
of abour 10 feet. Ar the narrowest point mudis heaped
up and a board stuck on edge across the ngé ut the
lock. 1 a bogl wants 1o pass, the board is wken out ot
the mud, ropes are fastened on each side of the stern
and the ropes wound up en each side of the lock upon
horizontal beams which have four arms sticking out,
These arms ure pushed by the lockaenders. After our

Fuei.

3

boat-was thus pulled up the mud barrier halfway, it

tilted forward and slid gracefully down into the
Young River. The loops of the ropes which were laid
around the boat slid off by themselves.

BOAT BUILDING

Chinese historians gave thought o the arigim of
boats and tell us that obscrvacens of falling leaves
ﬂq;}ting on the water led to the 1dea of making boats.
The great Yizof the Hsin Dynasty, ca. 2205 s, who
usually has to do historical service in such cases, is

i RANSPORT -
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blimed Tor Wiving made the fiest dug-our, adding rud-
der. bamboo cover, stone wnchor, the sait snd must.
Another sonrce says thar the need of fishing led 1o the
construction of bouats, which were mude of wood of
the cypross. willow or pine.

Boat butlding 1 Clina scems wn imdependent de--
velopment. The people have found speeihie conditions
and have adapted Heir boats sccordingly, As the con-
ditions change from resion’ w region we Hind an dnd-
less variery of minor differences. There are boats with
fhat bottoms Tor use in shallow rivers, some with

="y

highly curved how'and stern for the rapid mountaid
streams with treacherous rapids, to take sudden jolts
gracefully. Some have the galley fore and some af,
River boats have usually enly one mast for sails, and
for wowing, the line is fastened 1o the wp of the mast,
Towing 15 exclusively “done by mun-power, Some
boats are covered with arched matting, and w puss
from one end to the orher. one fas 1o crawl through
under the matting which 3s only high enough w sie
under, while other boats have the-hali-round mutting
cover nurrow enough to leave a walk on either side
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along the gunwale, This walk 1s thed used for up-

“river pohing, where steep banks make towing impos-

sible. The best boats are built in Southern China,
where there is an abundance of timber suitable for
boat building. Bpats are always built up of planks. In
some parts they are constructed envrely of camphor

offer 1 convenient Surface to hcx'p‘_ushcd with the sole
af the feet and then are guided back with in-curved
wes whicl from use seem to have bécome prehensile.

On top of the mast there s usually a1 triungular
strip of cloth serving as a weather vane: a NeCessury
guide for the boarman handling the sails. Sajls are

c, Fic. s05. Ciixese Seie-Buiresr's Catikine Toous, Hasinsr, Oaxvs axp Chsew, . a.

wood which is peculiarly -resistant against rot and
other injurious influences, In other parts the braces
and knees are of bard wood and the sheathing of soft
wood. The planks are flat 6n the inside, but unhewn

and left in their natural state on the outer side where”
- exposed to the water.

Chinese boats sometimes have cars, two handled by
one man, but the rower stands facing the bow and
with the full weight of his body pushes the vars which
hany in a loop made of a strip of leather and are fast-
ened to a stick projecting from the gunwale. In this
way he has the advantuge of seeing where he is going
without?mrning around. In the Ningpo (Chekiang
Provinee) district a foot-power boat is quite popular,
It is small and used-for rapid conveyance of pussen-
gers, The boatman sits at the stern, pushes two oars
with his feet,'lcisurely handles a small oar for stecr-
ing, which he holds under his arm and which extends
behind him over the stern into the water and now and
then”puffs at his pipe. He is barefosted and the cars

- have instead of handles pedal-shaped knobs which

S )

“ made of matting mostly i the South, and to a greater
extenr_of cotton cloth in the central and northern
parts (;E"Q}\linél. Ropes running through blocks are
used for hoisting the sails and are sometimes made
‘waterproof with amixture of pig's blood and oil. The
hull of u boar, after cindking is soaked with wood-oil,
varnished or painted. The pajnting is not done with
brushesy 3 ke painter gets o hat ful of silk or coton
igs it in the paint; and thétwsmears it over

o, Hisregarding his hands which geteall full of

paine. o

Fig. 493 presents the stern of a Chinese cdas?iﬁ‘g‘_;
junk, photographed ia, Tsingtao. The large rudder,
here shown with its vertical rudder-post, can be raised
or lowered by means of the horizontal winding bar of
the windlass placed across the top of the stern.

The tiller has been removed from the rudder post
for convenicnee in unloading. The two landing planks
which extend into the air from thegpen stern,
are pulled ‘out, and laid slantingly to reachﬁ?ﬁ‘}m the
ground to the stern and for Inading or unloading thnéo-'\ :




“watitons, or bulkheads, if you will,
iat set intervals,

“dividing of the hold: into water-
. tght compartments. When a boat

.

".‘\'Lmng held spaces are for storing

: "mcrclnndlse
“abgve the apartment partitions

" wilt be covered with boards form-
ihg a deck upen which is the space
for passeagers who are protected

< recently been introduced
. western’ shipbuilding. To the left
‘behind the boat can hé seen the

:strumun in Tig. 495, the farther

TRANSPORT . o

coclies have 1o pass upon them under the windhass.

A peculiagity of Chinese hoats is the side sheathing,
Instead of using planks flar surfaced on both sides,
rough planks which show on- the outer exposed side
the round unkewn part of the original tice arc em-
ployed as a protection against ramming, not so much
on the open ses, as in the rivers and marts where so
many boats congregate and where scraping pase, and
knocking against cach other is of frequefit dccurrence.

Fig. 493 and 408 show the unhewn log faces referred
“to quite plainly.

The completed hull of a’boat is seen in Fig. 404
id on its side to be caulked. The watertight corh-

L pdrtments are shinwn plainly, b feature Llh‘L wly noticed:
Siby M '

Marco Palo, w hth in the form
£ bulkhetds, has comparatively B

e our

start of andther buaty’ the bottom
boards upon trestles and the par-

Two hoats ate seen under con-

one appears’ with the hull prety
near}f complere, while the one in
front still needs some planking to
be  nailed ' partitions
which tan be seen ut ser intervals.
The stern of both of them is oi
the 'left and when ﬁnishcd;ihcy
will be pushed into the river to
the right,’bow first.

A wonderful accomplishment
in’ Building Chinese boats is this

upon  the

runs upon a rock. and spriags a
leak or is rammed by another the
flgeding is usually confined to one
compartment, and -doés not en-
danger the whole ship. In Fig. 404
berween die watcrnght compart-
ments ]dllll}’ indicared, the inter-
the

and ceiling

"

against sun of ain with!mauing which by means of
£ 5 i : i Y
waoden arches erected for its support covers the cen-

tral part of the boat. Fig. 494, as well:as Figs. 495 and

495 show pictures from a shipbuilding
Fuchow, Kiangsi provinee.

A nearer view is shown in Fig. 496 of the stern of
the same boat which we:saw in the background in
Fig. 393, teken howeve?, from the other side. A rec
tangular light spot in the curvature of the high-swung
stern, nurl\s the opening through which the rudder
projects into the water when the boat is finished=The
shed on the left is covered with

yard at

ratting sinular to
that which is used as a covering for smaller boats.
Fig. 4y7 wis photographed in the junk harbor of

Fig. 505. ANCHOR. |
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Fie, 507. MagivER's Cospass.

Tsingtag. It represents a shllop being sculied bytwo
Japanese. With the’ exceptlon of guilify and towing,
sculling is the most common méthod of boat propul-
sion-in China. This-scull ‘is called “yuloh™ by the
Chinese. In smaller boats a “yuloh” at the stern serves
both for propulsion and steering, This is the case with
- the small boat shown in the ‘picture. The straight oar
~ha¢ a handle which forms an’ obtuse angle-with the

©.0dr. At the edlge of the beat whert the scull seems to

Crest a knobf)ed iron $pike extends frorn Ihe wood and
“its round knob fits into a correspondmg hollow in the

oar, thus forming something like a ball joint; around

Wl : . Fre. 508.

L]

which the scull is' moved from
side to side. The scull can easily
slip from this pivet and is there- .
fore secured with a rope atthe -
hundle end, straight down to the
foar where the rower stands. It
is not as easy to handle a scull a5
it looks. The proper twist at each
stroke is attained only after some
practice. The twist turns at cach
stroke the flat part t?f the oar
.ununst the water.. Thc seull has
thcre[me besides the action from
side 1o sidea fmotion around it-
self yvhich is aided by the smaller
handle extending at right angles
from the main handle. This
smaller avxiliary handle is a fea-
ture of Shantung, [ never sow it
in Central China.; The rower al-
ways stands at the side of the
scull as in Fig. 4g7. Smaller sail-
boats in a calm arealso propelled
with %culls, which are then
worked from the side of the boat
_ ‘one pn cach side-of the stern.
- Somenmes also two: Hﬁi‘()’l’e»{'l_g_@
. worked from; the deck at the”
bow. In this case's wooden beam s fastened to extend
horizontally over the gunwale, and on this beam rises
the spike with the round knob. The scull hangs down
patallelawith the boat side, sufficiently - away frim it
g “allow of free action to-and fro. _
Fig. 498 gives a closer view of :the sturdy rudder
which can be raised and lowered by means of the
roller beam ‘of the windlass which stretches horizon-
tally across the highest rear part of the stern. The
windlass is turned ‘by means of levers mserted into .

holes”of the windlass beam.*The hofe for the tiller
‘can be scen an top of the’vertical rudd_er post. From

CarryvInGg PoLE.
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':.'_'rhé "sté,m 5\tcnds the long -
scull or sweep which is usf:d
propel Lhc sall boat in
r  hatbors. where
+~ through rcst'r__ic,tcd space no
“advantage can be taken &
The photOUr'l sh:
was taken in the junk har

o c_al_ms,

the wm(

bor of Tsingtao! 5
A feimrc of rudders in -,
South ‘China is to have a
few peérforations through the
-la_"rge_ : that
swings in the water so as to
have it respond more easily

to the attion of the tiller,

The two-masters, Figs 480,

: r;@h low, painted stern have

board |, surface

are; complete séa-going ]unks
ishing nets have been _
hi ;ng ‘up on thesmasts. for -

Irying. The photograph was.
taken-in the junk harbor oE SR ; )
Tsingtao. - -

The ]unL‘s in Fig.” 500

which carry ¢azgo from one port to“‘.msther along the
_[_toast: are sseen from the side. The snls,. an expensive
partef. the equipment, are let down and Covered up’
for protectio when, not in use. A conspiciious feature
- ~of these boats are the carved

necessary in the belfef of the

tc see where it is going. The:
photograph-was taken in the
]unL harbor of Tsingtao. Tt
Is an inferesting fict  that
Chmcse boats have no riames.

To the right can be seen

is one on cach side, and, as
above noted, the Chinése ex-
planation for these is, that
the boat could not see where
~ it was going if it did not
* have them. L heard, once of
a FmiSsionary  whe
studied” Chinese
who -said. that all glong the
China coast where the Ara-
bians had traded in the

. L P
L Fie. s09. .CHarcoar -
o Burner's Facot Carrier.

cyes -orthe, bow, which are-

Chinese; to enable the Boze—in the British Musedin of the time of the Roman

- the eyes near the bow, There ™

~had
boat-life,

F1c. 510, MaNURE Baskers.

middie. ages on¢ can find the .custom of furnishing
tHe hoats with eyes. He meant to imply that the cus-
‘tem ‘originated in the Near Eqst. A Greek vase of
Athens made about 400 B.c. andikept'in a miselim in ‘
Maunich shows Charon in his boat ready to convey a
departed soul over the Styx to the Netherworld. His -+
boat shows distinctly an gye on the bow. A coin kept

‘Empire-(z.c. 29:284 an.} shows also a boat. with an
eye. It is quire plain therefore thac the idea was preva-
lent in the Mediterranean in oldén times.
Building . of boats in China is mainly carpenter
~ work. The tools used are then those of the house car-
penter ind we show therefore only a few which are
conspicugusly different. There is ‘the Ship-builder’s
Thong Dr111 Flg 501, the principle of' Wthl’l s simi-

ror Carrving ArL Kinps "

. Wicker BaskeTs
or Loaps,
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l"ll‘ 1o the bovy drill descrlbed under Flg 36) Two or
thrce men aresneeded to handle it. One of thcm, ab-
sent.jn this picture, holds the bit stock, ‘or rather the
'revol\fmg piece on top of it; and one or two men pull
“the leather thongs. 1f only one man pulls, they the
thcmg pullmg is-done as, shown in Fig..501. Another
man, of course, is then supposed to hold the drill and
.-_gmdc it. We could, however,-not persuade any of the
working me to pose-for doing this. .
The details of the Thong Drill can be see in Fig.
,iorl\cd at’one, cnd is placed into a cor-

- Fig, 512, Frasre For CarnryiNe Fizewoop,

Aorced over it, to l\eep it firmly in‘place.” The handle
revolves freel) upon the b:t stock. Photographed Al
' Fuchow Kiangsi.

_ maLer of the 4th century, upon ‘which warkmg—men

“ard shown using-a drll in ornaménting a stone sar-

- 4R, Farrer,

Yy o "%
“Reallexikon,

" Berlin rgoy.

-responeing slot of the bit-stock, and an kon ferrule.

SR Forrer plcturés the epltaph of a Chnsnan coffin

e
i

cophao’lls "‘Thc mode of procedure 4s* similar to the
- Chinese .drill shown above. One man holds the drill
.aid the other pulls-the thongs to revolve it. B
The shipbu;ldcr, as if to emphasize that he Has :
nothing in commeoen’ with the ordinary carpenter, has .
“a line mfnrl\cr {Fig. 503) of his own d651gn Ttisin the
shape of a boat, quite appropriately, and’ really more
“compacy than the ordinary line marker shown prcv1- .
= ously u;nder Fig. 372, The beat has tvwo compartments, |
the ong for the roulette and the.other for the inkwell.
The latter is filléd with ink-san®ed silk, or cotton-
wastF The string: passes through it and is inked in
IhlSiJWdy Asnecessiry complement 13 always the'brush |
whjch is used with the square or rulér to mark-shorter
links. At the end of the string isa wooden plug driven
ddwn with a*hammer for fastening the line. The car-
B nitet takes th®H#itle boat in his hand and, walking -
way from the stasting point of the line'to be drawn, ’
th% ‘the hemp or sitk cord pass out from the roulette
:md inkwelk Strgtchmg the cord taut and twanging
[it producu the ling. After the performance is finished,
* thé ‘string can be-%wound back onfo-the roulette by -
~furning the- prolong'xtlon of its axle, which penetrates
" the side of the httle boat, and i is bent to form a crank.
“The phomgraph was. t'll\CI‘l in Fuchow‘ Kiangsi:

BOAT CAULKING

mac,
-

dulkmg is”'an 1mport&nt part of boat bulldmg

The step from, the simple dugout, to a boat sheathed
with wooden planl\s, was only possible after a method
had chn found to-keep the ‘water from penetrating
- the joints of the wooden planks. In the western Orient
this problem had begen solved by the use of asphalt,
which was found at Is, in the northern part of old
Babylonia, and at ‘el-Mugajjar,the Ur ‘of the Bible.
'The Europeans also use asphalt for caulkmg, and. may
bavc deriyed the knowledge from the Orient. The
" name for caulkmu in German is “Kalfatern™ (French
calfater, Ir. calaf'ltare) a word of Arabian. origin, in-
troduced by. the Italians into the Western languages,
“and an"old German word for asphalt is ]udenpecb ”
2 (Jews’ pitch) "which Iso suggests an Oriental -deri-
vation. . | : ' : -
"The Chinese -have sinee olden® times been expert «
ship-builders of compasite boats-and are therefore well

. acquam{cd with caulking. As- bmdmg ‘material they
“use génerally a kind ~of “putty” mrade~of woodsoil
(pressed from the seeds of Alewrites cordata, a com-
mon tree of China).and lime, mixed together by~
pounding in @ stone mortar. In the coastal pmvmces,_
a few other media are known for cauiking, as dam-*"
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" Fig. s04 shows all H?n tools :mnmmEQ for daulking.
135 picture was taken in Tatung, Anfwei. The tools . ful in China, The gr
" boat which has been tilted

over to be repaired and have the leaky seams caulked.

There 15 frst the hammer with a' square

-dull chiseHike edge. The slot and hole are-

apparently of no significance, although we
~ were told that the slat is used for pulling
“nails. Ordinarily the hammer inffWn and
without slor and wo_m, like the ome sh ;
+:Fig. 503. Fig. 504 shows the nL:Mw_Dm.:,oum
namely g chisels,

‘the cther with a wider duil mn_m,a.mo_ﬁ driving

Anglo-Sax.
combed out), waste. hemp, or the hbres of
“old, :EE;:&: tarred hemp rope is also the
Smﬁf_& for nu:zi:q in ‘the. Occident. The
“fishermiin in “Chiffia, who repairs. his, own

A mmoﬂ -

£ bodt, makes use of old torn fish-nets, beaten
. r-soft and cutinto strips, for stuffing the seams.

Finally, the stuffed seams are smeared with

Testing:on a kind of wooden palette. A
dwooden mva_m sticks out-from the mass,
- mE_uvv\ hand-broom, for ¢leaning. the
83122 the set of tools.- 505

seams,

Fig.. which

in
one with*g narrow and_

.rmﬂ.m of ‘waste hemp intc the seams, Qakum
a- ncavus meaning -

the Py, 2 quanrity of which is here shown,

A.

poll and

s

gum

-Hoox axo KNiFe.

.;J.

.mrcﬁ.m a more an?mmn:zscm r,:dn._m? wias EEE.

. 'The hulls of Chine

nd a resinous mass derived. from~ " graphed in Fuchow, Wr_:mmr

se boats are in the mD:E :m:m:«

TE_H of camphor wodd, a tree by no “rheans.yery plenti-

tatest .nmc:o:._% is ﬁ_.pnﬂnam_ 1n its

use and even mnmmn:efn trunks are sawed into bwards,

the oudines of s;.:nr
~fantastic shapes. The

present sometimes irregular-and
Chinese, patiently laboring, At

O Basker. ~ - .
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Such oillutes or cements have
since ancient times served wood-
" workers for ﬁlhng and priming
the wood previous to poll.shmg
varnishing or painting, and they,
no doubt, were the ones who es-
rablished the custom of puttying
window *panes, a custom ivhich
spread and became -at once popu-
Tar before d Ruting name j‘nd
been mun(l [ur the substinee used.

ANCHOR . B

Fig. 506 shows a typical Chi-
nese boat anchor. It'is about four
~feet high- and made entirely of
wroug}"lt iron. The shaft ends in
a bowl-shaped knob inte which
the different "arms or flukes are
7 . welded. The “other upper end of
e - Y e e e the shafi hqs ~an-eye-with - ring —
the ‘boards together very skillfully, with now ‘
and thén the insertion of a graving piceé, a piece
of wond set into 4 defective place in the bottom
or side of the boat also called graven: piece ar
dutchman, Altogether the task of the caull\cr is
a formidable cne.
The criginal me._lmng of purry (from Old
French potee, cal-
cined tin) ‘is-a pol-
ishing puw&cr or
calcined  unl. It
would be interest-
ing to establish since
- when panes of glass .
have been fixed inte
window sashes with -
what we now call
putty; probably not . 3
before the 18th cen-
tury, Compositions
of glazier's purty are
~glven as a  mix-
o ture of inseed oil
: with whltmg {pre-
- -cipitated chalk) and

S lead or . zine-

- Fio. 515, Row o O1L BaskETs.

e

oxide; or a blmll’ll‘:._ :
.combmatlon with R

B e
air-slaked ‘ limge- 4n-

I

l"xc: 517 Kove or LARGE. EARTHENWARE I\R Fok Stomring WATER .OR

Fie,” 516, O ConralNer, - stead of the wh"iting; : ’ NICHT SoiL.
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. for f:lstemna tw the anchor chain. Iron chams are used
almost C\cluqvcly in connectiori with anchors. This |
‘is the. more notewcrthy, since in the Occident the use °
of chams,,for an.chors was fiot at.all cornmon until the
bcgmnmg of the 1gth century, when gradually. chains |
superseded the use ‘of hawsers. There are larger an-

;Chinese literaturé about a

".' "MARINER’S COMPASS

There is a story occurring again and again in carly
“south-pointing  chariot.”

Ambassadors come by sea from India and Syria dis-

I
{ embarkcd in one of the sea-ports of China and were

- chors, ‘than the. one shown, and smaller onks; and thc" conveyed overland to the Imperlal court st Sian- fu in

~workmanship usually does credit. to the Chinese .artif .

-« san. The anchor shown I phau)gmphcd‘ in Ch.mgshd
KlilﬂO'Sl
M’ll‘CO Polo spcaLs pf -woodcn anchors, which Lhc
traden from bouthcm China used en their bodts ply-
ing between Chincse ports.arid the M.l]dy Archipelago.

Shensi. To guide them on-their way home they had
received from the Duke of -Chow (died 1105 3.c.)
among other presents five charfots with“a southspoint-
ing contrivance. While this early use of such a con-
trivance is considered legend by the historiahs, we find .
the definite mention of it in the still extant writings

De Mailla in kig “Histoire’ Generalé de o Chine’:-- of Han Fei (died 233°8.c.), He s that the early
5.

(Paris 1783), tells us that these 'mchors, were of iron-
‘wood and quite in favor with the Chingse because the
iron. ones were subject to strain. Wooddn ones | never
saw, but stone anchors I have met wuh now and then,
a stont roughly round like a mill- stcmc iwith a wooden
staff rammeg into a hole in the ceiter; and a rope
tached to the free cnd of this staff. Ftuybmts some-
-‘,'nmcs have them, an(l,{hls contrivange is put on the
' h the rope/rtmchcd to the; b()..lt to keep if

_ kings construcxcd the “south’ pointet” to fix_the posi-

tion of morning and evening. There is further”

Kuei-ku Zzu, a phllosophef of the’ 4th century e

who speaks of the people of. T who used a,

. south- pnmt_mg.ebﬂﬂﬁt ‘when they brought jade from "

mmy regions. In another place he speaks of “lode-
stene Jttr.lctmg a needle” and ‘in a cyclopedia “of the
1oth. century he is quotcd as having told the story that
the Duke of Chow- c,onst\EUc-t/cd the “south:pointing
chariot” to guide stringers whp had brought tribute
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,:on thc1r  way home The references to this contrlvancc.
.are 0] persnstcnt that the story cannot.altogether, be.
1gnored. The Chinese have also a definite conception’

~"of How the contrivance was constructed andeshow it
““in.a jade figure which is pictured in several works of
“reference. It shows the figire of a man with out-
“stretched hand pivoted upon: a horse’s head and, we
3:fmust asgume that the figure through the agency of a
Hlodestone pointed in a southward dlrectlon From the

if :it 1s not proved that the magnetic needle was then
used 10.show the junks their way at sea it was already
4 'time honéred tool in the hands of geomancers, the
"Wmd and Water Boctors.” These experts, for valu-
able conmdemuon, have to be consulted in finding
prope{ sites for graves, for houses and- tcmples, and

make elabarate calculations w1th the south-pointing -

needle in conjunction with data from their philasophy,
astrology and chronology. Bvil influences are in their

belief due to distegard of the influence &f Feng-shui.

(wind andavater) and the people, firmly believing this,

'are the prev of these geomaricers. For our techmical in-

vestigations it is lntercstan to hear how the south-point-

Fic, 521, SpEciM

uth'centur)’ pn we come to firmer ground, and even

" point to the south with'a sllght deviation,”

record.

‘vs 0F EARTHENWARE MADE art THE Porrery Near Ten Aw, Kiawest

» o -

mg needle was Eormcgly cmployed In records writteri

about .1115 Ap. it says that “if one rubbed.a needle

. with lodestone it would point to the seuth, bur, that it
would always deviate a little to the cast and not show

due south. ‘To prepare the contrivance, one had o °
single out’a fine thread from a new skein of silk floss.

and fix it with half a candareen of bees’ wax on the -+
“middle of the needle, the lattér to be hung up where .
there was no wind. The needle would then always. °
point to the sduth. By sticking the needle through a
plece of lep wch {which in China is made of pith),
thus. causing 1t to float on the water, it would also

.The eastern’deviaticn of the magnetic needle was =
already pointed out by Shen Kua, who wrote ibout -
the year 1068, The first mention in Europe of the
deviation of the needle by Pierre de Maricourt (1r269)
comes therefore two centutigs later than the Chmcsc . .
A : -
Of the use of the’ compass at §ea. we hear ﬁrst in L

BThi:; Cquotation  and  the hre‘ceding refcrcncz:< s to Chmcse
litersture are from “Thé- Ancient History of China” by F. Hirth
New*¥ork 1908.. - .
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the 12th century. In 1122 a.p. a Chinese ambassador
going with his retinue to Korea in cight boats kept a
diary and mentons the use of the compass, a necd
Hoating in water to find the proper course.®

work's of Alexander Neckam, an Ergllsh‘sfﬁohr, who
wrote in_the latter half of the-Tith century, He de-
scribes ir as a nee/dl_c—p{aced upon a pivor and a neces-
;ﬂp pait-of the ship’s outfit, The Chinese form was
ilso known, as we find from a satire iof Guyot of Pro-
'1115, a French poet known under the title “La Bible
Je Provins,” wrxtten about 1205 a.n. He speaks of the .
mariners who use.as a guide 2 needle stuck into a
straw and floating upon warer. They rub the needle
jpon an ugly stone and then” 1p points to. the North
Star, and the Mariners know the right way to take.”

In view of the facts quoted it seems difficult ter say

ust who invented the compass The- C,hmese surely

md a notion of it long befarc anybody else. The

he pwutcd ]ade—ﬁgurc of.the Chinese se¢ms a latcr
sonception. The Chmc.se themselves relate thar they

? Journ. Peking Oriental S(;cicty, I, 151, . . L
" Chambers’ “Book of Days," 1864.
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improved their’ compass” in the 16th | century by pat-
terning it afrer-4 ]apdnesc compass which they had

tal\c/&(a Japanese junk captured on the Chinese’
- -eoast. Ever since that time, they use- the dry compass
In Europe oceyr referdaces to the compaw/li/ with the needle turning about 2 pivor. The: ]apanesc_

had learnéd how to make them from the Portuguese.®
Fig. 507 shows 2 Iapanese compass as it is used to-
day by the simple fishermen going out in their sail-
boats around Nagasaki. The dial is divided into 24
parts with 12 Chintese characters, the same.as the
Chinese compass. The characters are the so-called
horary signs, used-also for dividing the day into 12

pericds of 2 hours each. The compass is south -point-

ing, and shows ‘thereby. its close relationship to
the Chinese conception. The diameter is 414 inches
and the'helght of the box 2 inches. The box is of

pivot in the center and rests upon 2 steel pm stuck in
the wood.

kalaumal Peking Oriental Societ;', 10y r52.

“turned wood, hias T lid (not shown) and on'the circl&
between glass and the circillar band with the Chinese
characters are - four holes pengtrating the box —with~
" whichthe compass can be fixed in the pfoper plice on
~the boat. The compass needle is steel with a brass
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CARRYJNG LOADS

nese transport s the carrying pole. Even for .the
smallest bundle, when carried any long distance, the
_coolie will prefer the pole laid over his shoulders, with
the bundle at one end, and"a brick’at the other end,
for keeping the bahnce r?-\ther than carry the package
“in his hand. - ‘ ’

Tilc commanest, form is the bamboo pele shown ly-
~ing on the ground in Fig. 508. It-is usually about 5
< feet long. Remarkable is its strength, considering thit
“it 15.0nly part of a bamboo tube, cut down to less than
".-_half of its circumference. I fashioning thig pole, the
“ends are notchéd to prevent the rope to which the
““load is tied, from slipping” off. In carrying it, the

|

-15 stumble_ for. for carrying. a qombined load of froim 100
“to’ 120 catties (about 133 to 160 1bs.). For heavier lads
T flae oaken pole is used with two wooden Pegs’ “on
- each end to prevernit the rope from shifting.”
A Jcarrying Roclie has to be enthe road
withfiis load: from 12 to 14 hours a day.
_ g,hest limit for carryingis 150 catties
(200.1bs,). A coolie who canriot carry more -
*than 9 catties is no good.
Anéther kind of pole, shown lying on’
“top of a stoal in Fig. 508, is used to carry
bundles of brush-wood. The ends of the
pole, shod gwith slightly dewn-curved iron
points, are pushed into-the bundles and
the lodd is then shbuldered. The pole is
shewn upside down, when in use itis held
-.with the iren points curved’ upward The
part-in the middle of the pole has been
©eut away to make it elastic, since the Chi-
nese coolie, carrying no _matter how heavy
“a load, must have it swing up and down,
~and for that purpose the pole must fot be. _
rigid. The length of the spiked pole is 5 .
. feet 10 inches, The forged iron spikes are
84 inches- long and have a socket which’
_fits tightly over the ends of the pole. We
wok this phatograph at Sha Ho, Kiangsi,
Another pole, used by charcoal-burners,
. is pictured in ‘Fig. s0g. I saw it used in
Chekiang and in Kiangsi. A bifurcated
" pale, 6 feet long, holds, in the crotch of
_the fork, & board 27 inches long, whichis
ried rothe crotch by a rope about ¥& inches
_ from one end; the other e_ud-’of this board
is- encircled by another rope the ends
. -

By far the most lmportant 1mplemﬁnt fused in Chi-.

smoorh tound part résts on the shoulder. Such a pnfe_i

“of which lead to the prong-ends of the fork, where

they are tied securely and kept from slipping by

“notch. Thus a convenient shoulder bracket 1s formed

upon which a fagot which 1s made up of sticks
about. 26 inches long is laid lengthways upon the

board. The diameter of such a fagot thus carried,

is rougl-’l y about 12 inches. Charcoal-burning is carried
on in mipuntainous regions, and the charcosler has w
do considerable climbing in his search for suitable
wczod This f.igOL- carrier, which is easily balanced on

_the right shoulder, necds-only a strong hand o keep

it in place, and"is well designed to carry a heavy load
with ease down the steep mountain- sides. The- im-
plement, as shown in Fig. 309, was scen and sketched
near See Aw, Chekj,‘_,ng Province. :

Very heavy loads, like®stones for building opera-
tlens, are carried suspchded from a stout hard-woad
pole with each end resting on the shoulder of one
man. An important feature -of such twe-man trans-

-
B -
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port, is the antiphonal chant wi’uch mvarlably ac-

- shouting. China has the bariiboo carrying pole in com-
" mon with India, Where it 1s caHed Banghy,

-ﬁearch forand collect menure for thmr felds. Young

lads can alwws be scen’on the:—\oads with a basket
< dangling | from each end of their carrying pole, armed
tith " small hoe to collect ithe .droppings of farm
Lanimals. My interpreter posed “for the -picture, Fig.
510, showmg the “pole with -baskets, and the httic
"~ shovel for picking up the droppings:The type, of the
basket is prevalent for many uses (conf. Figs. 120 and
511) It is.also similar. to  the wmnowmg ‘basket or
- winnow-corb used formetly by our peasants, The lictle

“hoe is 3 heart-shaped bowl, about 5 inches long with,
a handle of liberal length so the manure collector need
not bend-down when plcking up the droppings.

The baskets shown in Fig. 510 remind one of -simi:
;.<lar baskets which are used by Chinese laborers for
rémoving earth’ whern they are digging. In the aceom-
panying sketch, Fig. 511; two Vigws are given of such”
garth _l?askcts. They "have ‘a wicker bail, rigidly at-

companies it. The heavier, the” Ioad the louder the .The laborer digging earth pugs the basket as close to

The peasants’ “in China are ever on the alert ta-
‘baskct with thc hoe, ]Lls[ as loose n‘l"ltﬁl’ldl can tasdy

—_—

tachcd and a handle on the hxgh back ‘of the basket. -
the Elace of diggihg as, possible so that the soil which

he loosens with his hoe drops into the basket, If this
is not possible he pushes the earth or stones into” the”

H

-~

be pushed into'a European dustpadf. A shevel is never .-

used. for such work. When two of these baskets are
fuil the laborer takes his carryingspole upon his shoul-
~der, from cach end of which dangles a hook, some-
times made of iron, but_more commenly m'\dc of a
forked piece of wood. T'his he hocks inte. the wicker
" bail of the basket and carries the two baskets filled
with earth away. Arrived at'the place where this ma-
terial should be dumped he puts down the rwo-baskets
-upon the ground anddisengages them from the hooks
upon thé-carrying pole. T still keeps the-pole upon
his shoulder, grasps the ook in front of him with his
<hands, a11_d slides the hook dangling from the other
end of thé pole into/the hahdle on the high-back of
the carrying bask@:ﬁt and lifts it up. The balarice is
thereby upset and/the material is dumped from the
basket. After he/has in this manner emptied both

s
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basisets/pe Teturns to- the pnce of excavation or dig-

gmg and resumes his work with the hae, filling the
~baskets ganew. It is usual for -ar ledst two men to do
“such work, One digs and flls the baskers and the
othcr carries the fil Ld baskets’ away. In this case, of
“course, there will e four baskets in use, two being
-ﬁlled, and another two being in the meantime carried

away.
For Imnspormtmn “of Lhoppnd firewood in c:qual

“Two of these frames ar¢ carried one hooked.
h end. of the carrying pole. The length of the
'frame is 4 feet The specimen shown was photo-

dried flowers. One of the almost 3000 different drugs
is deer horns and we are apt to smile about ir, forget-
ting, however, that our forefathers' made use of these
too, as the name-hartshorn indicates, an old appellation
for a vohmk;—-prcpamuon of ammonia, which was de-
rived from' the distilling of deer’s horns.

Bales upon bales of drugs-are received in-these es-
tablishments carried by coolies or transported in native
boats from all parts”of China, mainly howevér frem
Szechuan. For their handling and opening the tools
shown in Fig. 513 are in dailysuse. The bales are

- wrapped in rush-matting and are sewn together care-

fully. For maving them about the bale-hook s used,
and the knife for ripping open the secams.”
The hook aleng 2 straight line from the curve to

. Criyese

':vraphed in ng Tch Chen, Klang51, where it is used
for carrying loads of ﬁrevmod by the thousands to the
“porcelain kilns. : . -

In December, 1923, We wsm:d a wholesile drug
establishment -in Changshu, Kiangsi, a place noted

for the barter of thiscommodity. The phce is packed

,full of mcdlcmes, mostly hcrbs TO0LS, seeds, arks and

PewTERER's LATHE,

the end of the handle measures 814 inches. Th mcta]
part isswrought iron, with a socket for inserti R
the' woodm handle, which has parallel circ lar
grooves to “afford a frmer grip. The knife is 2 hook i m
another séase and may easily be mistaken for a reap—
ing hook. The blade measures about 1 inch across the
widest part. The bale-hook is very similar to the one

N

N
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the surfaces of pewter vessels on the lathe ‘or i hand.
f

used by our longshoremen; thege.is, however, »er—y -——and demijohnsAn these;-however,a glass container is

Liztle likelihood that it was adapted from a Western,

prototype? It is ratki@r an illustration of 4n observation

which we had many occasions to make, that like

wants are met in ltke manner the world over in
many, many instances.

CONTAINERS FOR LIQUIbS

" A few words seem also n place about containers
of hqmds 1in gencral “Wine is méstly- kept ‘and trans-

“rable, and then poured from pewter cans. Oil in many
_provmccs is transported in large baskets.
"-Fig. 514 shows such apn -oil container from Shan-

tung. A rectangular  wicker ‘basket, contracted on

top tp form 2 neck-is lined on the inside with heavy
* tough paper avhich on getting saturated with oil does
not leak. The contracted upper. part is also linéd/with'
papér on -the ocutside. The top is closed with paper

aftér the basker.is filled, or, as I saw it in Shantung,

an earthenware bowl is set into the top opening, and

the edge of the bhwl, where it comes in contact with

.-the mouth of the hasket, is smeared with a Tute of oil
“and whiting, a kind of puty.
Such’ containers remind us of our s&cailed carboys

~ported in carthenware jars: Usually it is served hot at:

surrounded with wickerwork. It is interesting to nate,
that carboy and demijohn point to the Orient. The
word carboy is said 16 be derived fram the Persian
qarabah (meamn'g demijohn) and the word demijohri

from Damagan, a place in Persia once famous for its

glassworks. In passing it is 1nterestmg-to mention the
Italian fiasco, known tc us as the Florence flask or

- betty, a thin wine bottle woven gver with straw or.

_bast, Olive oil was formerly exported from Ltaly in
_such bottles.

]
‘The oil basker in Fig. 514 is 27 inches hlgh and 29
inches wide, in longest diameter, but measures-only

18 inches in depth. The opening on’top hasa diameter.....
of 744 inches. These containers flled w1th oil are very

heavy. A wheclbarrow takes two, one on each’ side,
and to carsy e requires twiy coohes who susp&nd

- it from'a pole Whose’ends rest'on their shoulders. Th

Central Manchuria such baskets are “also psed for
transporting distilled liquor=The'specimen shown was
photographed in Tsingtao, the same as Fig. 515 which
gives a view &f an oil-dealer’s shop with oil baskefs
piled high in front on'the sidewalk. .

The use of ears or loop-handles on carthenwarc
containers, we meet with ip most primitive forms of '

pottery from neolithic periods ifi Europe. Somie of the-

A
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from these old forms. In regions where the glazing .
of pottery is e1ther not.known, or the glazing material
cannot be procured we ﬁnd hand—shapf:d pottcry ‘with’
EArs: or loop—handles shaped as they were thousands
ot years ago. The loops are now as useful as then. Ta

_rrﬂ)ersorne, not to speak of the’ dangcr

hlna Porcelam containers for mcd}cmes have
SLOppErs  oF plugs rolicd of papcr. The wine jars are
closed _w1th leaves, over wh1ch are ‘placed cup-shaped
covers of earthenware ‘smeared “with clay,:to make the
Sjoint a1rt1ght Botamsts know of a Chinese corkstree,
: Phellodendron "Amurense, but I_f_und no evidence

‘that-its bark«]s used. for stoppers.” A 1 missionary  writ-
- .ing in the sixties of the last century, speaks of the

“abundance of cork-trees in Korea, but not a W'ord

about. thCll’ use. .- e

-Chi 'esjc'_ ‘p_re_s_éﬁc-jclay pottery does not show any change.

In many placcs where forexgn giaSS bottles have ﬁot Fr

-replaced it, a hamboo battle is used as an oil-conrainer.

I saw this especially in Kiangsi, and the éne shown in -

! Fig. 516 was photographed in Changshu, Kiangsi.

In 2 country where mainly oil is used for cooking,
the oil-container muft needs hold an 1mp0rtam place
in the household. The vatiety of the device, in form

th both thands to the spring-and-filliv—and witeral; 1sg~rea4:,\but most oil-containers have one

characteristic in common, Be-the materlal wood or
earthenware; and that is a means for suspending.them .
from the ceiling or hanging them up against the wall.

upper end, and’ earthenware conmmers have usuaIly
ears or leop- handles for reccmng a string. By the
same string the container is carried when it is taken
to the shop-to be replemshed. In regions with foreign
contact, glass boules discarded by the thirsty white
foreigner, are eagerly sought by the®Ghidese, to be

.. used. f'érfoil and bean sauce, and are then handled in-

“thie sirie way, with o strlng tied around the neck.

The bamboo container is formed of a section of a
treé with two of the natural joints, one neat €ach end.
“The upper one-is pierced and a rim above it left ex-
‘tending. Part of thisTym is sawed off, to form'a gutter
for pouring. No stopper is uscd, as there is little dan-
ger of spillingwhenthe container is hung-up_to.the
wall or cclhng ‘The height is 14 inches ancf the. dlam—
eter 34 inches: .

A Chinesg characteristic is to buy supphes and pro-
visions as they are needed. Thisis in accordance with
system ‘where gfrpal_l Eradcs_men are _commuougiy 3t

6. /527 PEwreRer's- MoLD; “OF. SANDSTONE, 1IN Two PIECES; FOR CasTing- OrnaseNTAL Parvs oF PEWTER /VE.SS‘F.].S_.
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g work to meet the daily"nf:eds of the pop‘ulaéﬁ The

:é'r_(')'\\"'ded with hurrving people, servants, coolies, and
< children out on an errand to carry, transport or ferch
- one thing or another, In,almost every block there is a
““hotwater shop. Whenever a bath is wanted in a
“househdid a coolie is.sent to get two big pails of hot
wyater, swinging from his carrying pole. If a hot kettle,
“of tea is'needed, 2 servant'is sentgo ferch thé hot-water

from the shop around the cornér. The wine &7 the
"meal is likewise procured in the pewter-wine-cangrom
“the neighboring wine shop. And so with viands of all

¥R's FiLES Tor SacoTiene SBLOERLED JoinTs AND r\lﬁJGH SurRFacrg N Maxing PEwWTER VissiL

“streets in Chinese citics-are in consequence always’

"' F16. 529, PEWTERER'S STAKE. |
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descripuon Inn this w1y conrainers of earthenwarc and
-pewter, and larger ongs made by the cooper are ever
in cvidence as means df transportation and. we shall
therefore finish our chap}cr on transport with accounts

of the making of carthen}ware, the pewterer's trade,
Y

sand _ﬁmlly the cooper’s. ”

* . ' !
MAKING OF EARTHENWARE WITH, AND
WITHOUT THE POTTER'S WHEEL o .

It was astonishing to observe in various places in

Chekiang, the making ‘of - earthenware; . from the
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-.and photographs, we departed rather sorry for the
vorkmgrmen, and the untimely arrival of the owner.
"“Te start from the begmmng, the raw material 2

s

“scribed.. The treading with "bare feet”&nables the
worker to feel any d()ds and st\gncs VVhLCh he then
- pickgout of the mass. a

pottery, near Teh Any was the Long, a vag of various
sizes, the largest about 3 to 31/2 feet high,’ used exten-

Fig. 517 shows a representative C\ampft These kongs
are built up’ “while resting upon a rétnd stand made of

517 is 11 Inches High “nd 13/2 anhes in diametér

. Intervening between .the sting and Longnls an un-
" glazed disk with zonvex top. Stand and disk can be

3. & congave form In biulding upsuch a vat the: potter

‘«;’i&j ~gwalks around it, eiidircling one lom\se strip of plastic
tlay,—upon- the- othervbeneath " if; dnul the ‘desired
helght is reached."NG Tinesform:is ohed. After a strip
is laid in pLJcc, the potter beats it Jdovwhn w1th a wooden
“hammer, and for oblirerating the lines of jointure, he
l‘lltS the sides with twowooden: haml ers, showh in
Fig. 5:8,,0ne from 'within the vcsael and the othcr
from the outside. S

—.. . Before.] proceed 0 dcscrlbe the m’“\mg of smallcr

ER’S qu; WiTh Bhust Hna\s Lnn Hantr -
Hol'Low} PFwTrn VEessgLs INTQ - Finat:  SHape. - This
ghi ifon pcwtcrer<‘. stake together with the wooden rblock

for what we had gotten in the way of mtormatmn'

-THe :most prominent artigle of minu[”ccmrc Ht thls_
sively by the Chinese for storing waterror ‘nighr soil.

-ﬂilgleLd earthenware. The stand;also-shown in Fxg.-
The holes o the 51dc are’ for picking up the stand.
' seen Separately in Fig. 521, the disk 1o the left ‘of the’

. bench and. the stand to the right. The convex top of |
the disk gives the bottont of the Long, resting upon it, -

ferrugmous cl'ly, which burns into a good red-biwn
‘color, is found in sbundance in the neighborhoed. "
The mede of digging, tréading, tempering and knead~ -
mg is prlmmve and is the same as thar previously de- .

L

Y ware T shall mention the making of L%mgs out of véry .

“into which it ‘has been driven .and tightened -with .molen  inferior clay, s T saw it .near Feng Hiva in Chckmng :

pc\’\[LI‘, is 214 inches hlgh B

P The’ materlal formmg the body of the ware is gray

e . mud. The kongs are “built up in th% way described,

"':smallest p1eces to. laroe vat, \Vltho@ the aid of the - and then they are'coated, inside and out, with a veneer -

stripsof clay, I Kiangs, however, ¥ yisited a potiery  tance, hence this.economy. The clay fis llqucﬁcd with
where the wheel © “Was used dt "least for smaller ‘ware,  water and applied, very much in the same“way as is

‘ner as.in Chekiang: It was on'a winter morning that * and a hempen tassel’on the inside. The latter is held
-we reached an isolated pottery, 30 li, (1o miles), from  in the center of the vessel an¥Swung around in cir-
Teh An, in a westerly direction. The owner wasaway, cular fashion so the endls pass like a brush over. the
and we soon fraternlzed with the working-men, who inner surface of the vessel. Fragriients of burned— ware
wllhngly answered-our inquiries, and never interfered . show distinctly the three layers, the poor material in
with-our tal\mg pictures. As we were in the midst of - the middle, then on both sides thé veneer of good
, the owner returned, and ler Joose a Yeritable deluge  clay and over this the glaze.

iof reproach and vituperations.upon the working-men | - The hammers for solldlfymg the bu1lt up* carthen-
o ‘for ]cmng us, mvade hzs pottcry m/}ns absence. Glad" - whre are showi in Fig. 518 The one on the right of

. --.pottcr s wheel, by merely building up the ware with., of ‘excellent clay, “which is brought|from some dis-+

:although large pets were built, up-in' the same man- afterwards the glaze, 1e, with brushes on the outside -
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K Flg. 5§31,

:the picture with the jonger handle is fashioned of one
piece of wood and used on the ofitside. The other
hammer on the lefr of the pieture has a handle ine
“serted at right angles into a round wooden block. The
end with the smaller diameter is used for hiving. The
_shapes of the hammers show that the one with handle
- inserted is more sujtable for hitting a concave surface,
while the one made of one piece of wood lends itself
better for working upon the convex outer surface. The.
hammer for beating the inside is a sottion of a pine
tree. It is-dipped jnto water frequently to-prevent the
:t:lay from sticking to it, and through the action of the
water the pounding surface shows the annual rings*
raised, the %ofter parts of intervening wood hav-

e T CHINA AT WORK

PrwrerEr’s HanmmMERs,

which are the same as those used to decorate the side

faces of bricks of the Haf dynasty about 2000 years
aga.-Jtis probably Kard for us to concetve that these
demgns form 4 living link with those early times and
yet considering the isolation of the people using them

.today and the stubborn conservatism of the Chinese

in general leaves do dowbt that such. is the case. -
The kongs are next dried in the air, znd then the

glaze is applied with a'brush. The compesition of the

" glaze I could not learn, but it is administered in a
rather hquld state arfd the dry clay greedily absorbs
the water in which the finely powdered particles of
the glaze are suspended, with the result that a thin’
film of the glazing mwrial' evenly covers the article.

'img shrunk aivay *After a kong has been built up the.- For covering the inside surface, a- bundle of hemp

inner surface is covered all over with i imprints of the
concentric rings from the hammer. The effect is quxtc

" decorative, which appareritly was never intended.
“Another and. very rmuch intended feature of the,
kong is a decorative band onthe outside, near the top
fim. It is produced by hammers with raised demgns
which- are 1mpnnted withj one stroke. At the same
'tlme, of course, the potterfdeals the wall of the kong
-a blow from the fth a plain wooden hammer,
- to save the wall from being broken or distarted. Three
of these hammers are shown in Fig. 510. The two .
outer ones are made of state, and the one in the mid-
“dle, of unglazed burned clay All the four faces of
“each hamrher bear designs, abbut 3 inches square,

3

,ﬁbres is dxppcc into'the liguid glaze, and then held by,
the other end, it is swung around with a. cirdular mo-
ton until the dipped md“touchcs the inside walls of
the kong, and shdmg over it h'}\c a brnsh deposits the
glaze.

*The making of gndller ware is lllustrdted in F]g
520, showing the potter’s wheel, and by Fig. 521 show-
ing an*array of some of.the articles produced. Unfor-

tunately, of the potters wheel, T can give but.a meagre .

description: It was in a dark shed, and while F was
- taking the picture, exposing it for ten minutes, the
owner. of the pottery returned, and ‘made his presence
known by high vociferation. My interpreter urged a
hasty retreat, but T was determined to ger the picture,

-t




» fnished w:s_sc‘l is t_a’kcn, with both hands clese to
* the base, and lifred off the wheel. The mode of
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eorne what v\a\ﬂuld For in\quirie‘é, of course, no time
was left after this. The potter, manipulating his wheel,
sits in front of \ with his feet stretched out, one,on
- each side of the wheel. In the picture the placg where
* he sits 1s obscured hy a pot markéd with COD?CQHHIL
" rings and covered wﬂl 1 an inverted lid. The \&%hcel is

against the wall on the right with its lower edd rest-
ing on the wheel. A true whetl'with spokes forms the

‘basis of 'the putlers wht.e'l the c1rcumfcrclnce is

smeared with a mixture of Lhy, straw and Rir, and
san inverted poreelain cup is set- 8 the clay Je"{r the
“fim. The concave base of the Z&p Serves fas g
hold for the tp of the stick, wherk serting thc
_ whice] in motion. As the wheel is Wwell balanced

it spins for several minutes. The potter

: gets up, and beading over the whccl pushc‘; it
- around vigorously with the stick about four ér
five tmes. Upon the hith of the wheel 2 round
wooden disk 1s firmly fixed, and over this rises a
frustum of a cone, shaped of clay, and air-dried,
with a flat top, This wp is sprinkled with wood-
ashes, and the lump of clay 1o Be worked upon,
is rather set down with some pressure, thun
thrown down upon it, the usual practice at other
potteries. Then the potter uses bothr his hands
dipped in water to form the vessel and it looks
almest like a conjuring trick to see the walls of
.the vessel rise up frem she lump of clay. The

cutting it off with a wire is not practiced. The-
vessel ¢comes off easdy enough on account of the
_wood-ashcs applied. Loaps, handles and spouts
are formed by hand and applied afterwards.

Pig. 521 shows n few of the \v.zres made *at
this pottery.. The prcservmg jar on the right
under the bench shows a sécondary rim. The
gurter formed thcreby is filled with \’.\mter and

" an ipverted bowl is placed over the top of the
jar with its rim submerged in the water. In this
.manner the jar is closed airtight, and yet ;my
gases of fermentation which may form in the
jar can easily escape, bubbling up through the
water. The method of preserving. salt-cabbage in
this’ kind of jar seems to be confined ty “this lo-
calmty_. The unglazed kettle on the left, of the
bench top is used for boiling water. It kéf"s cov-
ered with soot all over and this fills up all the

set in motion by mears of the stick seen stpnd_mg :

pores and keeps it from sweating, a feature which un-
glazed vessels usually show.

More claborate’ decorations on these kongs and on
smaller ware, are produced at this pottery in the man-
ner of sgr;lf:ﬁto work by covering the outside with a
light colored slip, and carving designs on it with-a
kind of graver. Fhe dark colored clay is thus cxposed
shows well, and gives a good*contrast with the yellow
slip. The sides of the warming pot, with octagonal -
circurnference, shown in Fig. 321, has been treated
that way.

The burning of earthenware wine jars ts done in a

Fig. 532. Cogper’s Cranpe Fok Sawine Our Tus Staves.
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long kiln or flue, which extends up a hill for abour
soo feet. Fig. 522 taken at Cha Tsuern in Chekiang,
shows the general aspect of such a kiln. This one ap-
pearing as a thatched shed, s used exclusively for the
burning of wine Hrs heaps of whlch are seen piled
ali around. At the Iwer end of the long thatched shed

“the woodfire is Kept burning and at the upper end a

brick wall which huas square openings ag regular in-

rtervals terminates the vaulted tunnel, or flue, forming

the kiln. About goo feer of thé kiln is covered withia
high thatched superstructure.and the remaining por-
tion with a low iled roof appearing on the grouad
level at the left of the picture. On the one side of the
fue about 100-feet hpart ate openings, altogether four,
through which the ware 15 introduced and which are
finally walled up. The roof of the flue isa round arch
built of bricks. The height of the flue is about § feet
and the width 1o feet, The ware to bC.lJUrnuédo_iS stored
on the fAoor of the flue, apparindv inany fashion, only
with the large kongs carg is waken that they stand Jevel

on the uneven mud Aoor. As props small square pieces

are used, specially made for this purpose out of clay,

Fii. 533. . Woopey Dippgx.
P )
. v

and burncd vesy, hard. ‘The space under the thatched
structure is stacked with bundles of fir-boughs, which
when butning.the kiln, are inserted into small firing
holes placed .at set intervals all aleng the lower 400
feet of the flue. For twelve hours these twigs are fed
into these openings in the arch to gradually hear the
kiln uniformly. During the following vwelve hours,”
wood billets are burhed, but only on the hearth at the
lower end of the kiln. Then firing is suspended, and

the whole kiln let coal for from f&nr to seven days

according to extraneous condmons of moisture and
lemperature.

NOTES ON THE PEWTERER'S TRADE

The pewterer's trade is quite in evidence in Chiga.
The most commont articles he produces are reaskettles
and-wine-cans (conf. Flg 523). Among others there
are tea caddies with a’tightly fitting cup-shaped lid o

"make them airtight, and 2 variety of shwpes and sizes
“ofathis type of recepracle for storing spices, cookies,. .
‘seeds, cte.; candlesticks for worshlp, oil bowls, wick

weights, ;cnldclabm, parts of sulls (sec'
"Figs. 212 and 213) et .

The. material is tin mixed with lead,

both of which metals are found in some.
.. of the provinces of China. An- alloy
with “much lead, is eonsidered an in-
-ferior mixture, but its danger is not
recognized, "and lead-polsoning is not
uncommon among wine-bibbers. The
wine they imbibe is distilled rice wine,
and in its manufacture the steam of the
mash strikes a large pewter.condensing
surface, and here s where the wine gets
poisonéd if the pewter conrains too
much lead.

In some -parts of China, notaEly
Shanitung, a base of fine red pottery is
richly decorated by an overlaid tracery
of pewter; in the shape of fowers, leaves
and tendrils, enlivened by animals such
as dragons, ete. A Chinese spetialty is
also the inlaying of brass parts info the
body of the pewter, such as rings for
attachment of handles or the like, or for
further reinforcement of these partsof a
vessel most exposed to wear,fsuch as—
upon the foot, brim, edge of spout, ete.

The processes af decomtmg pewter
are various. It does credit to the artistic

i
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. [feeling of the Chinese that they have recogmzed the
wondcrfu appeal of-plain pewter of graceful design
on which surface decorations would look out of pldce
We find therefore turned:round shapes- usually un-
“adorned. Where dCCOl‘dthl]S are resorted” to they con-
sist of designs executed in the mold and then cast, as
for instance, tlie krob and parts of the spout in F1g
523, or in designs incised with the
grarver on the surface. A pleasing effect
is produced by covering the pewter with
“a coat of. dark brown varnishrand then
incising dcsigné, which cut through the
‘varnish and expose the mezal, an effect
remindful of sgraffitc -decoration on
poteery.”

To cast flat sheets of pewter, which
are needed to build up véssels, an earth-
' en\&;are slab is wsed, 13 inches square
and 3 of an inch thick, covered with
stout paper. 10 Fig. 524 the slab is
shown with two wrought .iron rogs
_which determine the size of the sheet to
“be cast. With the tods in the position
here illustrated a long strip of pewter

rc&uldte(l by.placing the rods down flat or on edge.
These rods are 34 of on inch wide and 4 of an inch
thick. The one hl\e en “L” which is lying on the slab

is"213% inches long and the vent part 6 inches leng.
The other rod i$z1Y% inches long while the bentup -

-part at_its left end is 534 inches long. As the rods-are
now lying on the papercovered slab a steip with the

edges sharply defined on thre¢ sidef can be cast. It~

-will be not more than Y of an inch thick. The open
end thins out gradually to g ragged edge, because the
. Bow of molten pewter is not checkf:( as it is on the
“othér three sides. : .

When 1, tea-kettle is built vp, a disk is cast for the
botiom part and then-hammered ovér 2 wooden form
to assume the shape of a bowl. The side walls are
formed of a long strip, cast as described above. The
different pieces are assembled over a wooden sectional
core and soldered together, It must be a sectional core
so it can be taken out piece by piece from the finished
kettle which has.a belly larger than the mouth. The
whole soldered picce enclosing the core is then at-
.tached to the head of the reciprocating lathe shown
in Fig. 525.

An assortment of pewterer’s turmng Lools 15 showrn

in Fig. 520. They are all made of well-tempered steel
and are abour 1/16 of an inch’ thick. Pieces of pewter
which cannot be turned in the lathc are finished w1th

inches wide can be cast, The thickness can be

]
'

files and finally dressed by scraplng with one or the
other of the turping tools.
Fig. 527 gives a dimly photographed view of the
two halves of a mold for casting smaller parts. It is
made of a.natural, finegrained sand-stone. There are
two pewter projections on the lefr stone in opposite

“corners, to Ot into corresponding holés on the other.

Fio. 534. Coorer’s Croze, . .

stone, so as to fix the paﬁtcrns‘ exactly face to face. The
size of the stone 15 4%- inchcs*s“qfrc':an'd' Yt is 14
inches thick. It is customary for the pewterers to pro-
duce their own malds. ’ R

Adjuncts such as spouts, h'mdles, etc., are cast sep-
arately, and soldered fast to the body. The parts to be
soldered are rubbed with resin. The soldering iron is
rubbed. tipon a. roofing tile (on the -concave part)

“which has been strewn with pewdered resin. Spouts

for tea-kettles are cast in two halves, soldered together
and the joints smoothed with a file and turmng knife.

“The lomJr _pewterer’s Tike, the lower in Fig. 528,
measures wuh the handle 2714 inches in length, is %.
inch wide and ¥4 of an inch thick, and the short one
{above) withont a handie is 194 inches long, % of
an inch wide in the center, and 1 of an inch thick,
and its cutting ridges are at nght angles to its length.
1tis pointed at each end, on one half its surface j is fla,
while on the other it i convex, formlng a half‘round '
filing surface. ' .

Important wrought iron implements for the ham-
mering of hollow pewter ware are the stakes ser upon
wooden blocks, two of which are pictured in Figs. 529
and 530. The height of the one, Fig. 529, with sharply
pointed horns, is :16Y4 inches, the horizontal metal
part is 16% .inches long. Originally driven into the
wooden block, it is held there with pewrter which has
been poured into the enlarged hole.
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The Chinese articsrm, ever an lmproviser, uses the
contours of the wooden base block for hammeriug
pieces of pewter 'upon it, as occasion arises.

Fig. 531 shows three hamniers used by the pew-
terer. The upper one is constructed of an old soldering -
ron (conf.'Fig. 36) with a lump of pewter at the -
h’mdlc end, nnd it serves to hammer, whenever it ig
ntccssary on the irside of hollow ware, where another
hammer could not be introduced. The hammer in the-

- Fis. 535.

center is 9% inches long, ";'1/4'inches wide, and 1 inch
- in diameter, The metal cap upon the wood is of “pei
‘tung! white copper, an allgy sitnilar to German silver,

_Finally, the third hammer i{§all-.of weod and the.

-codtact surfaces are considerably worn from, use.

-« .. COOPER'S TRADE - -

The Ghinese cooper mz‘l‘kes-pails, tubs, dippers, etc.,
articles which we class under white cooperage, but he
makes no barrels, hogsheads or the like. While our
. coopers mostly use-oak for staves the Chmese seery 1o
prefer pine. The staves are usually not riven but.,-r
sawed out; irrespective of grain when it comes 18 ir-
'regular profiles. Tubs and containers are often made
with-rounded sides and round rturned-over. rims. If it
was not for the hoops which invariably hold tagether
these containers they might with thejr smoothly lac-
'qucred surfaces, easily be taken by the casual observer
for:protlucts of the potter, Tb saw out the staves from
solid blocks of wood the coopér uses a method ‘of

Coorer's-“Rounp Prane” ann-Draw KNIFE

- 'U'CITIQ

* holding down the block whlch 15 shown in blg 532

The wonden block WO[’LCCLUPO-H stands upright on
a bench or wooden horse; and is held down. by a
wooden key with a slde\:\uotch_ in which rests the:top
edge of the block."Thé key is tied to a fixed upnight -
post, and a wedge drivén in between post and key
presses the lagter firmly dovin upon the block to-be
sawed. The line of sawing 19\ now marked on both

‘51dcs of the strip, and sawing‘can commence. If the

lines to be cut are straight, the board-
saw is used, curyed lines are “sawed
with the framed' hand saw’ with a
narrow blade, in either case the saw
is-worked by two people one af either
ends 7 . o
The-edges. of the staves are care-
fully planéd to make close joints, and
dowels zre used hetween the staves.
Grooves_are cut with a é\roze near
the bottom qf the staves, for in®rt-
ing the bottdin disk of the t\ub The
" edges of the bottom dlsk thusyjointed
are made tight with putty madle from
air-slaked lime and Chinese wWood-
oil. For smoothmg the staves, a ﬁum-
ber of various'planes, drawing. kmves,
.md spoke shaves are used. Thc
huops are made@h strips; of bambog,
for finer ware of cane. Projcctions\x
such as handles and spoutrs areal-
‘ © ways part of a stave; fashioned with
the stave out of one solid piece of wood. Fig. 533
_shows this plainly. In the background of Fig. 169, two ™
shallow tubs, can be seén-one within thé other stand-
ing on edge. The edges are rounded an@,{esemb]c the
crimped-edges of malded clay-ware.

The dipger, Flg 533, has an mtcrestmg handle. Tt
is easily carried by taking hold of ‘the horizontal bar
- and easily tilted to- pour out the contents. We saw this
. type in the mountzin regions around Se .Aw, Che-.
kiang, where 1t is used}for fetching water o the house

‘from creeks or streams. The height of the. body is6¥ e

mchf:s, he-diameter 1 inches, the height to the ex-
g;d of the handle 13% inches. The spout and-
handle are parts of the staves, only the h0r120ntal
piece is mortised into the upright part of the “handle.
We saw a similar receptacle, with the same kind of
handle, but without a spout, rather low and shallow;’
used for feeding chickens.” :
‘Fig. 534, shows a cooper’s croze for making the
groovcs, into which the bottoms of pails, tubs, etd, ™
are.to. bc inserted. The .diameter of the - semicircular .

o " s ’ ' L i v
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saw-blade is 21 inches. Two tings prOJect fr?Jm it at
right angles and they are wedged into the woeden
holder at whitever distance-is deemed necessary. Half
P ~of the teeth of the saw point towards the middle of its
blade in one direction, aad the other half in the oppo-
site dlrecuon We have neticed this arrangement al-
ready in the board:saw hand]ed by two men. Here the
,.purpose is similar, the saw cuts if pulled In either
idirection.. The mode of *handling is-cbvious. The
Wooden holder is made to rést against the edge of the
“staves near wiiich the groove is intended to be cut.
" The space between saw-blade and holder determines
: the distance from the edge of the stave to the grooye
- to be cuz-
‘i Fig. 535 shows a plané and a straightedged draw
knife., The plane hasa bottom curved at right angles
“to its length. With it round, cencave surfaces .can be
plzmed A handle on the plane seems a necessity fg
“the Chinefe.. The cooper’s plane would be unwm%%
" with the double handle and has therefore only one,
" “deve-tailed into the side of the plane, as shown in the

PN

p_ictur‘e. A forf:ién nail passes through the plane to
hold the blade in place. Usually a pin of hard wood.
serves this purpose, ar two shoulders whith extend

- into the opfaing of the plane.

“This little plane is worked in a direction away from
the body acaordmg to the Chinese custom. There is ~
dnother rather Iong plane which some coopers use up-
side down. The plane sérves in this Iatter case like a
work-bench. Ore end rests on the floor and the other
is propped up with two wooden feet which give the
planc a slanting position. The piece of wood to be
planed is- slid over “the smooth surface of the plane
against the protruding cutting edge in a direction

“toward the body of the worker.

The atrmght—edged drawmg knife or shave has a
blade 4 inches long. Tangs at” right angles project
from each blade end, and ase wedged into the wooden
frame. The instrument is held with both hands and
drawn toward ‘the bady. The photograph was takefi
near Chichow, Anhwei province. s

!
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Clay Bat, 264, 205 .. -
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212,
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Clocks i Chine, 249
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Clath Shoes, 204
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Coal, Mixed with Clay, 275
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Cotton Spinningt Wheel, 172-176
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Cross Bond, 279, 287
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B 326,329,
rMo-132 7"

171—176

1240

Cutters, (;huff
= Cutlery, 34, 157-159 s
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3t 34 150,

Danish Axe, 220
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e Marking,
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[Xippers, 157, 354, 150
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Distafl, 166, 159, 316
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Daogs, Stray, 300

"Dinor Bands, 335, 36, 37, 301
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. Dowel Driver, 256, 257

Dowels, History of, 255
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S aw - Plates for
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Drilling for -Blasting, g9-11
Drill Press, 246 .

231

-
227

Wire Making,

Drili, Pump, §7‘ 39, 199, 248
Du Halde, J. B., 122
“Dutch Dcmr,“ 292, 300

Dyveing, 1g0
Dyeing, Use of Lime in, 278

E

.| FEarrings, 124
Y Eadthenware, 348, 350- 354
! Edge Mill, 319
i Edkins, 1., 305, 307 ’ "
i

PRl Fishing, 131
* Eel Tongs, 132

B,

299, 300, 301,

Ceoper's, 356,357
26 -

1 Eflicicncy of Chinese Jarmmg,, 41
Zi Fgg\ Preserving with Limie,. 277
i :

F;,)p(mnuerl Clay”, 291
Embalming, Lime for, 278
Embattled Cicy Wall, 281 -
Epinetron, 16y -

Eyes, Boats with, 337
Excrements U_g;c'"(l for Fucl, 76

F

- Fagot Carricr)’ 337, 345
Fani as Bellows, 297
' ing, Efficiency of, 41
Acts Considered, z

Faté, Huma

“'Feling Axe;
Felling Saw, 2309235
Feng-Shat, 343

ir

, a8, g

304

Ferulizer, Mud as, 324
Fertilizing the $oil; 54

Figure Weaving, 184, 185 o
Files, 17, 37, 38, 350, 355
Files, Pewtergr’s, 350, 355
Finger Painting, 252

Fire Gratw, 39%, 311
Firewnod Carrier, 338, 347
Firewood Cleavkr, 14g-150
Firewood Saw, 130, 231
Fishhooks, 128, 129, 200
Fishing Comb, 132

Fishing, Methods of, 128133
Fishing Ners, 278, 337
Fuishing Reel, t20, 130
Fish-Story, 129
Flagstones, 72,
Flail, 72, 73, 74, 204

Flar-Iron, 196, 310

Flax, 168

Flexible Handle, Explained, 11g
Flint & Steel, for Striking Light, 4
Floor Leveller, 264, 265

Floors, Cement, 291, 2¢2 -
Floors Charged with N'itmu\, 280
Floors, Yarthen, 241

Flour, Ground in Quern, 103
Fly-Fishing, 1289 . s
Fly Shuttle, 182, . .
Foor Balance Pestle angl Mortar,
Foot- Dn\Ln Oarx, 33.;

Footruhe,

Foot Stm:.. 30(, 318

Forged Iron, 13

Fork, 64, 65, 158

¥ork, Clay, 26.3, 265

Forrer, R., 207,338

Fortification Wlls, 258~ B
Foundation ‘Walls, 279, 287, 266
Fox Skin for Vilve, 20
Fuel, Charcoal, 310

8¢

100,

Fuel for Kilns, 263
Fuel Procuring, 14y, i5e ’
Furnace, Cast Irgng#dy, 29 .

~"Furs, Use of, 309
Fuse, Used in Blasting, 11

G
Gad, Miner's, 5, 7
Gambling, 310 .
Garments, Cotmn—p’ulde:} 3t
Gas, Use of Natural, 115, 116
Gates of City, 296, 2077
(s1ghumg Diry Branches, 87
Geerts, ALE, a7

- (.enmam_.u 343

German Axe," 220
Ginning, Cotten, 161-163
" .Glass for Lenses, 198
Glass in China, 304-30%
Glass, Worked Tike ]—[a.:d—wStﬁﬁ‘E,‘T—
Chpisgrss™™
Glue, Rare in Joinery, 174
Grain Spreader, 78, 79
Grand Canal, 330
Grapes, 145
Grappling Hook,
Grass Cloth, 153
Grate, Fire, 307, 3171

120, 1232

1aid

7



- Hook for Kindling-Wood, 150

INDEX

Girater, Roman, 154
Craters, Japanese,
R, 197
Greele Saw, 230
Grist-Mills, R, #2, Ry

“Grooving Plane, 242 ¢
‘Grounding with Oxbloed and Lime, 300
f.-}:'nbl)in_x_l Furk,
Gunpowler, Historieal Notes on, 8

153,
2. Crrect,

nz
Gypsics, 20

Gepsttm for Coagulaten,

pab,

fug

H

Hali-Vimbered House, 2.
Ham, Air-eurctl,
Hammer, Brass Smiih's,

136

Heddles,
Hemp Spinning Wheel,

174
107, 170, 171

Hinges, 202, 293, 208, 300
Hirth, Prederick, 148; 328, 333
Flob Najls, 23. 24

Hee-Fnife, 222

Hoes,. 58. 55, 61, 62, 63

Hoe, Two-Pronged, 632

Hoe, Weeding, 6s, 66

Hog Bristles, for Scwng, 215-246,
Hook, Rale. 139, 347

256

Hook on Windlass Rope, 5
Hormracl, Fritz, 47

Hrmmi\c\‘ R P43, 44,
Horary Signs, 344

Horizonml Water-Wheel,
Horse TFurmture,
Horseshoeo

209

121,
325, 32,

Arches, 280, 2SB
Huosic, Alexander, 116, 203 .
Hot Warter Shop, 350

22

{
3283

Lamp, Coal Miner's, 3

P
_ =1

tncense Sticks for Mewsurning Time, g

Industrics, Onh Small Units, 24

Inseer Wax Tree, ha, GG

Tron, Absent in House Construction,
Iron Chasting, 28-34

iron, Chinese, on Roman Markér,
Troning, 153. 106

Iron Taxabon, 2o

Aron Waorking. 13-27

Iron. Wrought, 33-37
lergation. 39-54, 55. 360
Irnigation Apparatus, §o-54,
Itinerant Carpenter, 300

283

4

33, 30

Hammer, Bricklaver’s, 282, 290 J
Hammer. (.‘.Aulklil[_'. 333 339 Jade Carving. 14
Hanuner, Claw, 217, 208, 238 : )
- o ¢ G 8 Fapanese Adze, 244
Hammer, Coal Miner's, s, L0 Japanese Chisels, 249, 255+
Flarmamer, Log 3¥~“'l\'f1.‘~'- 2an, 221 Japanese Civilization. Different froin Chi-
Flanwmer, Natler's, 24 nese, 201
© Hammer, f)u;lrr,\'lmn P Tapanuese Compass Saw, 232, 234, 237 ,
Hasnmersy Clav-beating, 347, 350 332 Japanese Bellows, 20 >
HAmmur\ Pewterer’s, 351, 350 Japancse Felling Saw, 231, 235
”““”“T Stamps. 3410 352 fapanese Graters, 153, 154 .
Hand "Broom, 333, 339 japanese Lithe, 253
+ Fland Marisw, 63, 63 Jupanese Planes, 233, 249
Handle, Flexible. 13, 119 fapanese Saw Files, 234, 238
Hand Mils, g1-u7 Japanese Tenon Saw. 233, 230, 237
Hand Saws. 233-235 < Japanese Trades! Differemt (zom Chinese,
Fland Steve, b, 310 © oay8
Hank Wheel, 15 Japanese Twirking Drill 232, 238
Flard Woud Seraper, 24 Joimery, (1, 135 -
Harness. 527 Tonk. Coasting, 326, 330, 3134
- Jurk Dcaler, 187 .
Hlarness of Loom, 175 Tunk, Fidi .
unk, Fisfing, - )
Harrows, 535, 50, 57. 59 v whing, 33 .
Harrow, Hand, 6y, 63
Hatchet, 228, 236 - . K
Il.l[t:hal,r Hubinee of, 238 - Kay, John, of Burv. 152
Hat, Rain, 205 Kentucky Coifee Tree, 192
Fawsers, 342 Kiln, Brick. 260, 2832, 264
Headers anel Strerchers, 286 Kiln, Petter's. 344. 3’?‘
Fleald, 183 Kitciien Stove, 148-149
Heating Devices, )uﬁ 309-371 Kitchen Utensils, 150-150

Ko Chia, Guest Tribg, 258

Kowy, 340, 351

Kong for Water, 157

Karrgs, Removing Sddhiment frum, 12°
K'o Sz Tapestey, 185

Knife [or Blmbnn Fc]lmq 211
Knife-Hoe, 222
Kaife. Shoemakd's, 212, 214

Knitting, - 306

Knitting Sheath, 208
Kuling Estate, 204
Kullgren, W., 291

Lacquer, 300 *

Lacder, 262, 284
Ladle, 151
Ladle, Tran Caster's, 30

Lamp Bowl, Primitive, 315, 316

o

Lampholder, 313, 316

313-318

LY ’

Lampg, 3. 311,
Lap-Board,
last, 212, 213

Lath and Plaster,

[athe, 252, 353, 254, 337 353
PoLathe, Podterers 133, 3535

Lattwe Windos, 302, ;uq

Faufer. {lerthald, 28 .30, 328

aundry Methods, 1y1-1h3

ng Top ¥

Lewd Camis, jub

Lead Pobsoming, 3597

Leather, 204, 205, 20y-212

Lcather
Leaven

Traumpled by Public, 211
tor, Wine-making, 103
Lemes. 196-105 )
Leveller, Floor, 262,
Levelhng Prinutive, agu
Lighnng Splints, 239

Lighong with Resin, 4
Fighung with Roten Wood, 45
Light.
lLime Kurnang,
Lime Kilns, Perciment,
Litme Kilns, Tempurary,
Limestone tor Poltshing
277

205 .

278
Lime, Water Proohng with,

Lime, Uses of, 276,
78
- Lanch Pin. 38
Line Murker {or Paving, 283, 291
Line Marker, Shipuright's,
Line Murker. Tular’s, 195,
Line Marking, "250-252
iLinkiang, Kiangsl, 160
Lippmann, F. G, von,
Liguids, Cantainers for,
dock, Canal, 331, 33
Tacks, 203, 296, 2u7,
Laocks for Crossbows, 1
Hook, 230
Laog Marking Hammer,
Leyg Transport, 219 R
Long Planc, Cooper’s, 357
Laorm, High-Warp, 182
Loom, Low-Warp, 179
Loom. Ribbon, 185, 186-18¢
l_m:‘ph;lm”c.\ an
Lubricant, Water as, 81, 85
Lubricating Qil, 328
Lung Chuan, Chekiang, 15,

157

1af
348

Loy

220,

28

M

Manganello, 162

“Mangle, 162

AMan-power Plow, 43, 44
Manure, 4%, 34, 535, 58, 346
Manure Baskets, 337, 340
Manure Dipper, s#
Mariner’s Compass, 130, 332-344:
Marking Hammer, 220, 221
Marks, Various Property, 2271

Mat Weaving, 182-184

Maxim, Hudson, 10

" Mead, 145 .
Mmfﬂﬁrl]mg 134
M Pattios, 154

f/\{ehln" Sroves for \{ct'l]c 141

Mending-of Cast Tron, 31-32,734
Milage Indicator. 321 :

net Chinese, 27y -

Swriking with Flint and Stcel, .1 v .

332, 318

?_i]i], 3u-goy .

rthenware, 3487
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364 i INDEX
. . . P Press, Rope-clutch, 109
Mill; Chaser, g8, 9y o Pricket,- 319
Mill, Chilean, g8 o Padlocks, 295, 300 Privies, 35
Mill, Edge, 319 - agidas, 279, 288, 28y rangApr Fishing, 130
Muler, Staple of North Chind, # . 356 *7 ]I,:_‘:??n er&’ o
Mills, Amimul Power, g5 Painting without Brushes, *52 334 l‘u'dn,%iﬂ'mntnai, 11y
Millstones, of Cluw, g4 Painting Wood, 300 - sl i’liuncs, Tapanese, 243, 244
Millstones, of Wood, g2 Paltang, 20, 39, 196 pu]l Saws, 242 '
Mills, Turned by Hand, 91-97 . Panels of Bricks, 268 Punp Drill, '_{-f-‘ 39, 190, 248
Mine, Chinese Coal, 2 Paper for Mortar afd Plaster, 290, 291 Push Planes, 241
Mined's lamp, 3 Paper for Soles, 2us Push Suws, 232
’ Minyty, Coal, 3-8 C Paper-Making Press, 10y - Puty, 338, 340
%“r' Gonease, 166 Paper Making. Use of Lime in, 278 Putty of Lime and Woodwl, 278
Moldboard, Cast Irdn, 42 Pagier Windaws, o5 i}
Moldenke, 1or. R, 21 Pass, Waadenh »o6, 297, 29y
Mold for Bricks, 260, 263, 265 Pauthicr, €5, 235 Q
Mold for* Roofing Tiles, 271, 272, 273 Paving, 72, 2fn, 28y Quarryman’s Tools, g-10, 11
Moldings, 254 - Paving Rammer, 28y, 2y1 Quern, 1014105
Muold, Pewrterer's, 319, 355 Pawnshop, Staring Clothes in, o1 .
Molds for Case Iron, 31, 32, 33 demcny Jack, 216, 218 ~
\1rc.=nj:nli‘m Seill, 143 ‘ 'I”;:J""_"{lr‘;nj“'i Lo . a R
N o - 30 Ty . ¢ "
Mortar, 272, 290 . Pennsyltania Germans, +1 Rablet Plage, 251, 242 .
Mortar, Elastic in legt 291 Pepper and Salt, r52 Ragman, 187, 204 ) P
Mortar for Rice Polishing, 100 Pepper Shakers, 152, 153 Rags for Shoes, <o, g
Moxa, 197 Pergamas, Asia Minor, 277 Ramm Hat, 255 oo
Mud-Tongs, 55, 59 Détrie, Flinders, 388 Raire Protection, 203, 250
. caPewter Can, 345 Ruin Shoes, 205, 210
h N - Pewter Coating of Copper Vesacly, 2 Rakes, 66, 67, 68 .
Pewter-Ddcorated Pottery, 354 Rannmer for Paving, 2%5, 291
Nuil, 257 Pewterce’s Tools 346, 347, 348, i55- 356 Rammecr for Pisd e Terre, 287, 28y, 194
Nail Heading Tool. 21, 22 Phesphoric Acid i Lime, 277 Rape Qil, B3, 86, 314
Nl Making, 2123 Pick-Axe, 5, 7 Rat Trap, 127, 128
Nl Pulier, 256, 257 Pyrskin Thongs, 72 Rawhide, g, 13
Nulsmith, 22 ) ! Pillows, 304, 307, 308, 311312 Reaner, 249
Meckam, Alevunder, 344 ¢ Pin, 199, 255, 250-257 = Reaping Ceinb,

- Needle Pulicr, 195, 204, 205, 256 " Pine Boughs for Fuel, 262, 263 Reciprocating I--lt‘}m 253 253, 254, 347
Needles, 198-20n, 256 Pipestent Drilling, 248 355 -
Nest for Chickens, 310 i Pisé de Terre, 258, 286, 287, 288, 289, Reciprocating Mntiem, 247
Net Making, 133-134 290, 293-2006 ' ' Reddle, z23:

Netting Needle, 133 Pir Saw, 224 Red Ocher, 251
NeweomDb, Rexford, 249 Planes, 741-244 Reed, 185
Newspaper as Wall Paper, 280 = ' Plaster, 280, 290 ’ Reel, for Fishing, 129, 130
Nightsoil, 48, 54, 55 —  Plows, 41-47 Reel Sand, 174, 177
Nitrates, Floors Charied with, 280 : Plug and Veather Quarrnng, 12 Reflector, Shocmaker's, 118
Non-Chinese Population, 74 Ftumb Line, 2go, 29( Refraction, Early Knowledge of, 197, 199
3 S = 5}
Nose Bolt for Caule, 124, 125 Pogamoggan, 119 Reinforced Walls, 267
Nose Ring, 125 5 Poisoned Arrows, 127 \"' Releasable Brick Mald, Explained, 267-26
Notched Wire Saw, 229 Pole Lathe, 253 Resist Iyeing, 190 E-=3
Nystroem, G, zz0 & Police Hut, 204 . . Rhythm of Threshing, 73

) - Polishing, 253 Rilbon Loom, 185, 186-18g

O ch‘ Palishing Rice, 101 Ricel, Matteo, 249
Polishing, Stone S|.1bs, 24 Rice, Blooming of, 48 -

* Oukam. 333, 334, 339 Pong, T. Y., 206 Rice-Field Fishing, 131~
Oar Propulsion, 334 Parcelain Pillow, 307, 312 Rice-hulling Mills, 9r-g8
Ocher, 195, 251 " Portage, 330 . * Rice. Planting, 47-49
Ol Paskets, 339, 340,348 Po-shan-hsien, Shantung, 304 Rice-polishing, 99-102
Ol Cahbage, 72, 85 Potate Busket, 79, 80 o Rice Sprouting Tub, 49
Oil Cakes, Exported, 89 Patatoes, 58, 78-80 Rice’ Washing, 157
Oil Cloth, 327 Pot Holder, 151 Ricc-\Vinc, 145
Qiled Paper, 327 Torter's Whed), 1, 140, 270; 271, 342, Rich, A, 110 N
Oiler, 213, 225, 216 352-353 v Ruld]:_\ 76, 77
Oil Making, 85-91- Pottery, Built-up, 270, 351 ] } - Saw, 234
Oil Paint, 252 . Pottery with. Pewter Decorations, 354 [

Oil Press, 1, 87-g3 . Pafany Lake, 128, 120, T30, 324 - River ‘Boat; 327

Oils fcrvLighting, S'i_'{ Preserving Iar Curious, 553 . y Roads, 321 )

O, for Cooking, 310 . Press for Bean Curd, ‘107’ o Rock Candy, 111, 113

One-legied: Staol, 48, 50 . Press for Oil,- 87, 88, Bq, 90, at Ruck Crystal Ltn\m, ‘196, 97

Onos, 16y . = - Dress for Sugar-making; r1z - -, = Rovk Dn”mg, g-11

Crnamental fronwork, 35, 36 - Prass for Wine. mal\mg 103 ; - Rcu,kcfcl.‘]_crr FOU_mé'mﬁ““{ 629[ r 1"59"
Oiershot Warer Wheel, -81 Rollers, 55, 57 58, b0, 61, 73, 740 2

¥




INDEX

Ly

Raoll Pictures, 23

Saw, Fircwood. 230 244
Sawing, 224-235 .
Sawing Clamp, 353, 336

~ Saw, Notched Wire, 23y
Saw-Set, 225, 120 a
Saw, Tumn‘ 233
Scaffold, Dyer's, 189

Scaflold, Saw

s, 223

s Schliemunn. H., 167
Scissars, zo0-201, 216, 217 . a Spatha, 186 .
T Scoop for Grain, 78 Spectacles, 155-190
Scoop, Wicker, 337. 340 o Spindle, 163"‘l 167, 168
-~ Scraper, 87, 88 . - §pindles for CTwisting, +8¢
Scraper for Hard Wood: 244 Spinning, t65-173
Seraper for Metal, 16 37, :8 -‘ Spinning Wheels, 16g-176
Screen, Rambao, vs1, !;,6 . Spool Reel, 175, 178
Sr:rtgln Bric ne . Spoon, 158, 159
ereen of Files, 281 Spreader for Grain, 78, 76 - —.._
SCI&‘CH, Stane, 307 Springs, Use of, 128
“Scréws, not Known, 249 Spurs, 330 )
- Seribiffg- 251 - Squarey, 255, 202
Seulling, 320, 330 « . Stajrs, 284
= Scythc! 67, 6g; 70 % Stakes, Pewterer'sioaso, 351; 335
’ Sr:a]_ ¢n Bricks, 282 Sull for Cattle, 123 :
Seladon __i’r)rcclzip,' 318 .. > Suaples, 226, 227, 237
Semedo, A. 373 Stamps, Hammer, 341, 352
Scwing Utensils, 194-201,. 204, 205 Starching. 104

Sgrafito Techniqye on Pewger, 355

Roman, Axe, 220 Sgraffito Work, 353 Steaming Trays, 154, 153, 150
Roman Form of Dlnamcn[ 304, Shallbp, 319, 336 Steelyards, 134 :
Romun Grater, 154 Shantuny Cart, 324 323, 327 Stencil, igo ¢
Romuan Lock, 3o4 ' Shave, Bamboo, 223 Step Arch, 280, 288

- Roman Press, 110 - Shears, fur Cutting Sheet Metal, 17, Stewing Pot. 152
Roofing Tile, Twisting ¥Fibre on, 169, 218 1B 20 ® sull, Chinese, 143
Roofing Tile Muking. a7o-272 Shears, Japanese, 205 Sull, History of, 146
Roofing Tiles, 284 Sheds for Canle, 122 Sull, Mongelian, 143 7
Roofing Tiles,* Bambono, 258 Sheet Metal, 20 ' Stirraps, 324, 328-329
Roufs, 286, a3y Shells for Lime Buroing, 270 . Stockings, Cloth, 106
Roof Trusses, 253 Shefl Window, ;01 305 Stockings, Knittal, 2006, 207
Roof, U‘}:-Cur\ing, Explained, 284 Shipbuilding, g 318 320, 333-340 Stene Age, 119 .
Rope-Clutch ress, 104 ‘ihmmll\in" 201-204, 214, 212-218 Stone Hases for Coluimns, 284
Rope Making, 168 Shovels, 39 Stane Blasting, 8
Rope Making, Bamboo, 5 g, 10 Hhum_:s., _g::, Stone Dibble, &4 . -
Ropes, Waterproofed, 278 Shuttle, 181, 183, 186 Stone Hammers, 1, 8g, go
Rotary Metion, 247, 249 Shuttle Kissing, 182 - Stane Mason's Tc);;l.\;rzﬂs, 252
Round Plane. Cooper's, 356, 357 Sickles, 66, 68 Stane Roller, 259
Rovings for Spinning. 17t Sweves, Kitchen, 154 Stool, Fleated, 306, 309
Budder, 3356, 337 Sitk Cultuee, 16y Staol, Ong-Legyged, 48, 5n E
Rush for Pnluihln 253 Silk Strings (or Musical Tnstruments, 105 Stoppers, 349 -
Rush Wick Lamps. 3. 3171, 312, 313, 314 Silkworm Gur, 130 Stove, Alcohol, I.]?,»"
: “Sizes of Bricks, 267 Stove 148-149

S Sled, 323, 323
- * o Sledygg Flammer, 5, 6, 11, 13, 119
Saills, 3330 2340 337 Slice-cutter for Clay; a7t
Sails on Wheelbarrmws, 322 Slicer for Turnips, 157 B
Salt and Pepper, 152 Smith, A, H., 307 ;
Salt Gabelle, sy — Smith, Reginald A :
Salt in China, 115-117 Smoke Curing, 13&
Saltpetre, 280 4 Smoke Curing of Ieather, 211
Salt Taxation. 117 Smoky Quartz Lenses. 196
Swrirshn, 148 Snood for Fishing, 130
Sandals of Straw. 2u1-204 Snow Spectacles of Eskimo, 198
o Saw, Boat Builder's. 120, 233 Snuffers; 319

Saw, Bow, Soap, 192 .
Saw, Cofin Muker's, 233 " Soapherry Tree, 136
Saw, Compass, 3129, 233, 237 Soap Tree. 192
Saw, Crowourt, 239. 2233, %33 Sockeed C.\mlluuw 319,
Saw, Daovetail, Soldering, 23-25, 37
Saw, Felling, 230, "3 . Soldering, History of, d3-25-
Saw, Files, 223, 226, _"4 238 Soldering, Iron, 355

Sowing Plows, 43-47, 49

Sav- Bean Curd, 106-100, 1

Soy Bean Oil, 178, 314

. Sov Bean Sauce, 103

“Soy Bean, Utilization of, 103-109
“Spacing Block for Repe Making, 5
Spacing Tool, Bricklayer's, 281,

—~Spade, 59,61, 62

Spade, Brickmaker's, 259, 261, 264

282, 28y

_Staves of Pirie, 3356

Cooking, 28,
a1td and Foot, 306, 310
€, Portable, 306, 3049-311
7 Stoves, Charcoal, 137-141
Stoves for Melting Metals, 132
Straining, Unusual Mode of, 104
Straw Ashes {or Polishing Rice)” 101
Straw Paper, 294
Straw Shaes, zo1-204
Srraw Stacked Around Trees,
Straw, Use "of, 111,-293
Stretchers and Headérs, 286
Striking Tin of Cotteh Bower, 166
Stripper, 71 ;
Stuart, G. Ay 75, T0G. T14, 143
Sugar, History of, 112
Sugar Makung, 111-114
Sulphate of Tron. 273, 278
Sun-Drying of Meat, 136,
Swage, 21
Swedish Axe, 220
Sweer Potata. 79
Swordsmith, 13. 28

St

123

137 -

% .

T

Table Manners, 158;

* Tablesware, 157-159 : \
Tallow Tree, 80
Tanning, 209 )
Tape Loam,, 186-18g
Tapestry Weaving, 185 .
Taro, 79, 123 . ; A .
Tassel Brush, 351, 352 :

Tawing, 209, 210 .

Tawing with Lime, 298
Taxartion, 20, 117 . 4

. Tea Calldies, Pewtdr, 35.{»
Teakettle, Brass, 311
Teakeutle, Pewter, 354 -
Tea, National Drink, 159 T
Teapot Warmer, 139, 3T1
Teeth, Cleaning with Salt, 117
Templet for Molds,: 31, 33

- Temple, Web-Suretcher, 18¢ E
Tenon, Saw, 233 . ' :
Thatched Roof, 286, 293




Fhermit Process. 31

Thief - Tube, 12

Thigh, Twising (:ﬂ,”‘]():}: 33,248
Thimbles, 195, 256 °

Thong Tirill, Shipwright's. 331, 332, 337
Thread Tuller. Shoemakes's, 216
Threshing, tu-70

Threshing, Rbvthn of, 73

Tiger Hows, 127

Tide Root, 280, 293

Tile Sereens. 281

Tiiling Tuols, 55-00

Time Measuring with Tngense Sticks,, 4
Tobiceo Plants, 324

Tobaceo Press, 1og-110

Teombstone, Carved, 2835, 292

Tongs. Blacksmith’s, 16, 17

Tungs fur Chaceoal, 139

Tongs, Tron Castec’s. 30
Tomeue Serapers, 159
Tood. Farliest, 1

Top. a Toy, 170
T(Jrf'”f”?”, 1141

Tewing. 133
Trademsark, 1ae. 238, 2
Trafic Regulntions, 3.0, 371
Trarmmel, 3132 330-317
Traps. 125

Travs, Steaming, 154, 155
Wree Fellipg, 2ug

Treenals, 295

Trees, Ancient. 28y

Trostle, Carpenter’s, 245, 246
Trp-Hammer, f2, 83
Trowel, 2%, 283, 28g, 290
Tub, Rice Sprogling, 40
Tubs. 350

Tuening Lathes, 252-254
Turning Wheel, Tilemaker's, 271
Tutenag, 3y

Twirling Tarll, 232, 248

CTwasting, 1fig, 173-17090205- T 0
2

Two-Brick Moled, 261, 262

U

Umbrella, 203
Unhalunced Saw. a2z

Undershor Water Wheel, 50 B3, 120, 121

Van Viien ] T, 255

Vegetable Dyves. 190

Vegetable il as Lamyp Fuel, 3

Vepetable Tallow, 318

\"L‘_L!L‘L'lbl('vT.lHl]\\' for Buddhist Candles, 81
Venetian Blinds, 3os

Vise. Blucksmith's, 16

Vise, Wedge, 160 27, 2R

w
Wall Paper, 380"
Walls, Fornficanon, 288
Walls, Foyndation, 27, 287, 296
Walls, of Brick, 281 ‘
Walls, of Coment, 277
Washboard, 191, 194
Woashing But 193, 104

Wash Tub, tyg. 105

Water as Lubnicant, 81, 85
Water Baskets,
Water Butfale, 122, 122, 209
Water Mills, Bi-Rs

Water Tipe for Smaoking. 15
Waterproohing, 278, 291

Water Quenching of Kiln, 263
Water-Raising Wheel. 120
Water Supply, 118
Watertipht Compartments, 333
Water Ways, 330

Water-Wheels, Hlistory of, 1237
Wattle Walls, 279 .
feapons, 127
feather Vane, 3349

Weaving, 17g9-1H07

Wedges for Rock Splitting, 12
“Weeding Hoe, 05 606

Weed Scraper, 05, 6f

Well Digging, 3

Wells, Sale, vi5-117 .
\ell-Sweep, 5403701150 170
Well, Water, 118 .

Werner, B T, C.. 1606, 148
Wheat, Staple of Novth China, 84
Wheat Planting, 64
Wheelbarrows, 3210 322
Wheel-Turned - Potterv, 354
Whetstone, 238, 257, 238

e

L White Ants, afs

White Paint Traffic Aid, 330

Wicker Sconps. 3378 330

Wicks, o Lamps, 313°

Wik Weight, 233 418

Wilkimson, ). G, 23

Williaoe, 50 W 370 2770 311

Williameon, Alexander. 6, 122, 128, 145,
197 G4 .

Windlass do Boat, 339, 330

Windlass, Uhinese, g

Windlas, Coal Miner's, 2, 3

Windlass, Well Dyigeer’s, 118

Windows, 285, 288, 206, 102, 304-307 7

Windew Shelll g5, 306

Windeorr Chaarss aus, 304

Wine, 144

Wine Can, Pewter, 3450 354

Wine Jars, Purthenware, 334, 348

Wine-Making  Press, 108 - -

Winnowing, 54. 75 7 77, 78

Winpowing  Machine, 7478 .

Winnowing Shovels, 74, 76

Winter Clothing, 310

Wire Dirawing, 25-27

Wire Dirawing, Flistory of, 25-26
Weaod Carving, 14, 234

Woneen Chair, 304 4
Waoden Wedges for Rock Splitting, 12
Woad Oil. 291, 7334, 238

Waoed Scraper. 244

Wood Turmng, 232-254

Worsaae, 1. J0 AL 18z

Writing  Brush, 313

Wraught fron, 33-36°
Wrovght Tron Prctures, 33-35
wuhu Cuatlery, 15

Woho Wrought Imn_ Pictures, 33

Y

Yak, 123 - _
“Yam.sg T T T .
Yenchow., Chekiang, 281
Yule, Sir IMenry, 112 +

Z

Zanthozylon, 152
Zebidl g, 71075, 123, 200
et Opotical  Warks, ‘1oz




